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B HacTosmmii cCOOPHUK BKIIOUEHBI CTAThU U KpaTKHE COOOIEHUs 0 MaTepuaiam
JIOKJIAJI0B MEKIYHApOJHOW Hay4YHO-TIPAKTHUECKOW KoH(epeHIH «Pe3ynbraThl mpu-
KJIaJHBIX M MOUCKOBBIX HAy4YHBIX MCCIEAOBaHUN B c(epe eCTECTBO3HAHMSA M TEXHOJIO-
ruit», cocrosBiueiics 27 nexabps 2019 roga B r. benropone. B pabore xondepeHuuun
NPUHSINA y4acTHe HayuyHble M MEJaroru4eckue pabOTHUKU HECKOIBKHX POCCHUHMCKHX M
3apyOeKHBIX BY30B, MPEINOJaBaTEIH, aCUPAHTHl, MATUCTPAHTHl U CTYJEHTHI, CIelna-
JUCTBHI-IPAKTUKKA. MaTepuasibl JAaHHOM 4acTH COOpPHMKA BKJIHOYAIOT JOKJIAJbI, Mpel-
CTaBJICHHBIC YYACTHUKAMH B paMKaxX CEKLUH, MOCBSIIEHHBIX BOIIPOCaM pa3BUTHs (PHU3H-
KO-MaTEeMaTU4YEeCKUX, OMOJIOTHYECKUX, CEIbCKOXO35ICTBEHHBIX, MEIULIMHCKUX, TEXHH-
YECKUX HayK, HayK 0 3eMIIe.

W3nanue mpenHa3’HAayeHoO Ui IIMPOKOrO Kpyra 4YMTaTeNed, MHTEPECYIOUXCA
HAYYHBIMH HCCIICAOBAHMSIMU M pa3padOTKaMH, MEPEOBbBIMU JOCTIKCHUSAMU HAYKU H
TEXHOJIOT .

Cratbu W COOOLICHMS MPOLLIM SKCIEPTHYIO OLEHKY WIEHAMH PeIaKIMOHHOM
KoJuternud. Martepuaisl MyOIMKYIOTCS B aBTOPCKOM peIakIiuu. 3a coepKaHue U JOCTO-
BEPHOCTb CTaTEM OTBETCTBEHHOCTb HECYT aBTOPbl. MHEHUE peJaKLIMi MOKET HE COBIA-
JlaTb C MHEHHEM aBTOpOB cTarei. IIpyn Mcnosnp30BaHNM U 3aMMCTBOBAaHMM MaTE€pPHAIIOB
CCBUIKA Ha M3/1aHuE 00s3aTelbHA.
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CEKUMA «DUSUNKO-MATEMATNHECKUE HAYK»
MAIIMHHOE OBYUYEHME. BOJIBIIUE JAHHBIE. HEUPOHHBIE CETH

Aumowkuna Anacmacus Hukonaegna
CTYJICHTKa YETBEPTOr0 Kypca IKOHOMUYECKOI'O OTACIICHHUS,
Hab6epexxnouennunckuii nHCTUTYT Kazanckoro (ITpuBomkckoro) demepanbHOro
yHuBepcuteTta, Poccus, r. Habepesxanie YemHbI

B craThe MammHHOE 00yUYeHHE pacCMaTPHUBAETCS C TOUKH 3PEHUS TOTO, YTO MAITMHHOE O0yUYCHHE
KaKIBIH JCHb 3aHIMAaeT Bce OOJIbIIee MECTO B HaIlleH XKU3HH Oyaronapsi MHUPOKOMY CIIEKTPY €ro MpuMe-
HeHnid. Haumnas ¢ ananmm3a mpoOOK M 3aKaHUYMBAs CaMOCTOSATEIHHBIM BOXKIICHHEM aBTOMOOWIIECH, BCE
0oJIbIIIe ¥ OOJIBIIIE BUJIOB JCSITEILHOCTH MEPEXOAIT HA CAaMOOOYUAIOIIHECs MAIIUHBI,

Kmouesvle crosa: mainnHoe o0yueHue, OONbIINE JaHHbIC, HeHpoHHbIC ceTH, Big Data, perpec-
cusl, KJIacTepu3allusl, UICKyCCTBEHHBIA HHTEIJICKT.

MamnnHoe 00y4eHHe CUMTAETCSl OTPACIbI0 UCKYCCTBEHHOTO MHTEIIIEKTa, OCHOB-
Has UAes KOTOPOUW 3aKJIKYAeTCs B TOM, YTO KOMIBIOTEP HE IPOCTO MCIOJIB3YET 3apaHee
HANMCaHHBINA aJITOPUTM, HO M YUUTCS PEIIaTh MPOOIEMBI.

Kaxmoit paboueit TEXHOJIOTHMH MAIIMHHOTO O0YYEeHUS MOXKET ObITh HA3HAYCH OIMH
W3 TpeX YpPOBHEN JAOCTYNMHOCTHU. [IepBbIil ypOBEHb — 3TO KOTJla OH JOCTYIEH TOIBKO JJIS
Pa3HBIX TEXHOJOTMYECKUX ruranToB ypoBHs Google mnu IBM. Bropoii stam, korna cry-
JEHT C ONpPENEICHHBIMUA 3HAHUSMHU MOKET MCIOJB30BaTh CBOM BO3MOXHOCTU. Tperuii
3Tam, KOorja J1a)ke MOKUJiIble JTIOAU MOTYT UCIIOJIb30BaTh €r0 U HAYYUTHCS YIIPABIISITh M.

MamuHHoe o0yueHne ceiuac HaXOJAUTCA Ha CThIKE BTOPOTO U TPETHEro YPOBHEI,
MIO3TOMY CKOPOCTh M3MEHEHHS MHpa C IOMOUIBIO 3TOM TEXHOJOTHMU YBEINYUBAETCS C
KaXXJIbIM JTHEM.

BoabIMIMHCTBO BUIOB JAEATENBHOCTH MO MAIIMHHOMY OOYUYEHHUIO MOXHO pa3JIeiIUTh
Ha KOHTpoJupyemMoe oOyueHue u obydenue 6e3 yuureneit. [lon «yuurenem» 31ech Moj-
pazymeBaeTcs caMma Hjies BMEIIATENIhCTBA yelloBeka B 00paboTky naHHbIX. Korja mbl
Y4UM C YUYUTEJIEM, Y HAaC €CTh JaHHbIE, HA OCHOBAHUHM KOTOPBIX MBI JIOJKHBI YTO-TO
MpEeICKa3aTh U HEKOTOpbIe TunoTe3bl. Koraa Mbl yaumMcst 0e3 yduTens, y Hac €CTh TOJIBKO
JTAHHbIEC, CBOMCTBA KOTOPBIX Mbl XOTUM HAWTH.

[Tpumep MammuHHOTO 00yUeHus ¢ «yuurenem». merorcs nanusie o 10 000 kBap-
THp B ropoae MockBe, IUIoma s KaX101i KBapTUPBL, KOJIMYECTBO KOMHAT, 3TaXK, HA KOTO-
POM OHa pacrojoKeHa, pailoH, HATMYKE U3BECTHA TAPKOBKA, pACCTOSTHUE /10 OJIMKalIIen
CTaHUMUU METPO U T.O. Kpome Toro, Takke MU3BECTHA CTOMMOCTh Ka)IOW KBAPTHUPHI. 3a-
Jlaya MalIMHHOTO OOYYeHMs 3aKII0YaeTcs B CIEIYIOIIEM: IOCTPOUTh MOJIENb, KOTOPas
Ha OCHOBE ATHX MPH3HAKOB OyAET IMpencKa3blBaTh CTOMMOCTh KBAapTHUPHL. JTa 3aaada
Ha3bIBaeTCs perpeccuoHHoi. KpacHble TOUKM — AOCTyIHbIE JaHHbIE (IO OCH X — 3Haye-
HUe aTpulyTa, 1o OCU y — 3HAaYCHHE OTBETA), CUHSSI IMHUS — IIOCTPOSHHASI MOJIETTb.



Perpeccus —— .

Puc. [Toctpoennas monens

Knaccsl 3a1au MammmHHOTO 00y4eHus:

— 3ajaya perpeccuu: IPOrHO3MPOBATh MATEPUANbHBIA OTKIMK IO Pa3IMYHbIM
KputepusM. [[pyrumu ciioBamMu, OTBETOM MOXeET ObITh 1, 5, 23, 575 unu nroboe npyroe
NENCTBUTENBHOE YUCIIO, KOTOPOE, HAIPUMEP, MOXKET MPEACTABIATh CTOMMOCTh KBapTH-
phl. [IpuMepsl: NpOrHO3UPOBAaHUE CTOUMOCTH aKLIUK B TEUEHUE IIECTH MECSLEB, IPOTHO-
3UpOBaHUE NMPUOBLIM Mara3uHa B CIEIYIOIIEM Mecsle, IPOTHO3MPOBAHNE KayecTBa BUHA
B CJICIIOM TECTE.

— 3ajaya KJIacCU(pUKAIUK: MIPeICKa3aTh KaTerOPUYHBIA OTBET Ha OCHOBE pa3jiny-
HBIX XapaKTepUCTUK. [[pyrumMu clioBaMu, CyIIECTBYET OTPAHMYEHHOE KOJIUYECTBO OTBE-
TOB Ha 3Ty NpoOJIeMy, HalIpUMEp, €CIIU Bbl ONpeAeIsAeTe, €CTh JIU y NanueHTa 3adoyeBa-
HUE WM MHACBMO sBiIsieTcsl cnaMoM. IIpumepsl: pacno3HaBaHue Movepka, ONperesIeHNue
NPUCYTCTBUS YEJIOBEKA WM KOIIKM HA KAPTHHKE.

— 3ajaua KJIacTepu3allvy: pa3jielieHue JaHHBIX Ha MOXoxkue kareropuu. llpume-
pBI: JIeJieHuEe KIMEHTOB OlepaTopa COTOBOW CBSI3U IO IUIATEKECIOCOOHOCTH, JIEICHHE
KOCMUYECKUX OOBEKTOB Ha MOX0XKUE OOBEKTHI (FAIaKTUKH, TUTAHETHI, 3BE3/1bI U T.]1.).

— 3ajaya yMEHBUIEHUS Pa3MEpPHOCTU: HAYYUTHCS ONMCHIBATH HAIIM JIAHHBIE HE
N 3HakaMu, a MEHBIIUM YHCIOM (OOBIYHO 2-3 AN MOCIEAYIOUIEH BU3yaTH3aIlH).
B kauectBe npumMepa, TOMUMO HEOOXOJUMOCTH BU3yaJIU3aIMH, MOXKHO IIPUBECTHU CHKATHE
JAHHBIX.

— 3ajaya BBIABICHUS AHOMAJIMI: Ha OCHOBE IPU3HAKOB HAYYUTHCS Ppa3InyaTh
aHOMAJIUU OT «HeaHoMamui». Kaxercs, 4ro 3Ta 3ajjaua HUYEM HE OTIMYAETCSA OT IMpPO-
6nembl kinaccudukanuu. Ho 0cobeHHOCTh 0OHapyKEHHs] aHOMAJIMK 3aKJII0YAeTCsS B TOM,
4TO y Hac JUOO0 OYEHb MaJIo, JIMOO HET MPUMEPOB aHOMANUH I O0YUYEHHsI MOJIEINH, T10-
STOMY MBI HE MOXKEM PEIIUTh TaKylo Mpodiiemy, Kak mpobiema kinaccuduxarmu. [Ipu-
Mep: BBISBJIICHHE MOIIIEHHUYECKUX ONepalnii ¢ 0aHKOBCKOW KapTOH.

B mMammHHOM 00y4eHHHU CYHIECTBYET OOJBIIOE KOJIUYECTBO AITOPUTMOB, HEKOTO-
pbI€ U3 KOTOPBIX TOBOJIbHO YHUBEPCAIBHBL. [IprMephl TAKUX alrOPUTMOB BKIIFOYAIOT Me-
TOJI OTIOPHBIX BEKTOPOB, ONEPEXKAIOIINE JEPEBbS PELICHUI UM T€ K€ HEUPOHHBIE CETH.
K coxanenuto, O0JBIIMHCTBO JIOJEH CMYTHO OCO3HAIOT CYIIHOCTh HEMPOHHBIX CETEH,
IpHrCcBanBasi UM CBOICTBa, KOTOPHIMU OHH HE 00JIaAat0T.

Hetiponnas cetb (WM UCKYCCTBEHHAsi HEMPOHHAsI CE€Th) — 3TO CE€Th HEWPOHOB, B
KOTOpPO# KaXX/Iblii HEMpPOH MpeAcTaBisgeT cOOOM MaTeMaTHYecKyl0 MOJENb PEalbHOTO



HelipoHa. HelipoHHbIe ceTu ctaiii oueHb nonyJisipHbiMU B 1980-x u Hauane 1990-x, HO B
koHile 1990-x ux nmomyJssspHOCTh pe3ko ynana. OHaKO B MOCIEIHEE BpEMs 3TO OJHA U3
MEPEOBbIX TEXHOJOTHI, HCIOJIb3yEeMbIX B MAIIMHHOM OOYy4Y€HHH, NpPUMEHsAEeMas B
OTPOMHOM KOJMYECTBE MpuiokeHui. [IpuunHa Bo3Bpara K MOMYJSPHOCTH MPOCTA: BBI-
YUCJIUTEIbHAS MOIHOCTh KOMIIBIOTEPOB BO3POCIIA.

Hcnonp3yst HEHpOHHBIE CETH, MOXHO PEUINTH XOTS ObI MPOOJIEMBI PETPECCHUU H
KJ1accu(UKaIMu U MOCTPOUTh YpE3BbIUAHO ClIOXkHBbIEe Mojaenu. He BaaBasich B Marema-
TUYECKHUE JeTalu, MOXKHO cKa3aTh, 4yTo AHApeil Huxomnaesuu Kommoropos B cepenune
MPOILIOro BeKa J0Ka3all, YTo Jito0asi MOBEPXHOCTh MOXET ObITh allllPpOKCHUMHUpPOBaHA C
000 TOYHOCTHIO C TTIOMOIILI0 HEHPOHHOU CETH.

@aKkTUYECKH, HEUPOH B UCKYCCTBEHHON HEUPOHHOM CETHU SIBISAETCA MaTEeMaTH4e-
CKOM (yHKUHMEH (HampuMmep, CUrMOUJAIbHOM (PyHKLHMEH), KOoTopas MOodydaeT BXOJHOE
3HAUEHUE U Ha BBIXOJIE MOJYYAETCs] 3HAYEHUE, MOJyYEHHOE C MCIIOJIb30BAaHUEM TOM K€
caMoOi MaTeMaTU4IeCKON (yHKIIHH.

OpHako B HEWPOHHBIX CETAX HET HUYEro BOJIIEOHOTO M TAaWHCTBEHHOTO, U B
OOJIBIIMHCTBE CIy4yaeB HET MPUYMH OECIIOKOUTHCS O clieHapuu ¢uiibMa « TepMHHATOPY.
[Ipenmnonoxxum, ydeHble 0OyuniIn HEHPOHHYIO CETh PAaclO3HABAaTh PYKOMHCHBIE YHCIIA.
Kaxk pabotaer 310 npuiioxkeHre U oYemMy He 0 YeM OECTIOKOUTHCSA?

[Ipeanonoxum, Mbl paboTaeM ¢ n300pakeHussMu pazmepoMm 20x20 nukceneu, rae
KQKJIBI MTUKCEIb MPEJICTABICH B Ipajlallusix ceporo (Bcero 256 BO3MOKHBIX 3HAYEHUH).
B otBeT MbI uMeem oxHO U3 yucen: ot 0 1o 9. CtpykTypa HEHpOHHOU ceTu, Oyaer cie-
nytomiei: B mepBoM cioe o0yaer 400 HEMpOHOB, Iie 3HAUYCHHE KaXKJIO0TO HeWpoHa Oyjaer
PAaBHO NHTEHCUBHOCTH COOTBETCTBYIOILLIETO MMUKCEJIS.

PeOpa HelipoHHOM ceTu OyIyT COOTBETCTBOBATH OMNpEeTeHHBIM unciaM. Kpome
TOTO, 3HA4YE€HUE B HEMpoHe OyAeT paccMaTpUBATHCS KaK CIEAYIONIAs CyMMa: 3HaYeHHE
HEHpoHa MpeabIAYLIEro ciI0sd YMHOXKEHHAsl Ha 3HadeHue peldpa, COSAUHSIOUIEr0 HEeHpo-
HBL. 3aTEM U3 3TOM CyMMBbI OepeTrcs onpeneiaeHHas GyHKIUs (HallpuMep, CUrMou1aabHas
GyHKIHS).

B koHedyHOM uTOre 3amada TPEHUPOBKM HEMPOHHOW CETH 3aKIIFOYACTCS B TOM,
4yTOOBI MOA00OPaTh TaKKE 3HAYEHUs B pedpax, yToObl, OT/AaBasi IEPBOMY CJIOI0 HEUPOHHOU
CETU MHTEHCUBHOCTU MHUKCEJICH, Ha MOCJIEAHEM CJIO€ MbI MOJy4YaId BEPOSITHOCTH TOTO,
9TO Ha U300paKeHUN HApHUCOBaHa Kakas-To mudpa.

['oBOps ApyruMu cioBamu, B 3TOM Ciy4yae HEHpOHHas CeTh MpeacTaBisieT coOoi
BbIUMCIICHUE MaTeMaTU4YecKOi (YHKIHU, apryMEeHTaMu KOTOPOU SIBISIFOTCS IpyTUe Ma-
TeMaTHUYeCKue (PyHKLNHU, KOTOPBIE 3aBUCAT OT JAPYTMX MaTeMaTHUYEeCKUX (PYHKUMH U TaK
nanee. KoneuHo, mpu Takom pacuere MareMaTHUecKuX (PyHKIUH, B KOTOPOM KOPPEKTH-
PYIOTCSl HEKOTOPBIE apTyYMEHTBI, HENb3s TOBOPUTH O AK3UCTEHIIMAILHOM pUcKe [1].

Takxe B MalTMHHOM O0YY€HUU HEMAIYIO POJIb UTPAIOT TaK Ha3bIBaeMble OOJIbIINE
nanaeie (wm Big Data).

bonbime naHHble — 3TO CTPYKTYPUPOBAHHBIE M HECTPYKTYPUPOBAHHBIE JAHHBIE
OTPOMHBIX 00BEMOB M pa3HOO0Opa3us, a TakKe METO/bl UX 00pabOTKH, KOTOPBIE MO3BO-
JISIIOT PaclpeIesieH0 aHAIU3UPOBaTh HH(OPMAIIHIO.

Tepmun Big Data nosisuiicst B 2008 romy. Briepbie oH ObLIT HCTIONB30BaH pPelak-
TopoMm xypHana Nature Kimmddopaom Jluauem. OH TOBOPIII O B3pBIBHOM POCTE MUPOBOM
uH(pOpMaIK U OTMETHUII, YTO HOBbIE, 00JI€€ COBEPILIEHHBIE HHCTPYMEHThI U TEXHOJOTUU
NOMOTYT JOMUHUPOBaTh HaJ HEil [2].

Bonbmme nanHbie — 3T0 KOMOMHAIMA TEXHOJOTHHA, KOTOPHIE MOTYT BBIIOJHATDH
Tpu omepanuu. Bo-mepBrix, 00paboTate 60mbime 0O0beMBI JAHHBIX N0 CPABHEHHUIO CO



«CTaHAAPTHBIMU CLEHapusiMu». Bo-BTOpBIX, 4TOOBI MMETh BO3MOXKHOCTb paboTaTh C
OBICTPO MOCTYMAIOUIMMH JAHHBIMU B OY€HBb OOJBIIMX KOJMYECTBAX. DTO O3HAYAET, YTO
JAHHBIX HE MPOCTO MHOTO, WX CTAHOBHUTCSA Bce Ooibine W Oombmie. B-TpeTbux, oHH
JOJDKHBI IMETh BO3MOXKHOCTh Pa00TaTh MapauieIbHO CO CTPYKTYPHPOBAHHBIMH H TIOXO
CTPYKTYPHUPOBAHHBIMH JIAHHBIMH B Pa3JIMYHBIX aCIIEKTaX.

TunmmuaeIM TpUMEpPOM OOTBITUX HAOOPOB JAHHBIX SIBISAETCS UH(OPMAIUS U3 pa3-
JWYHBIX (U3WYECKUX IKCIIEPHUMEHTANIBHBIX OOBEKTOB, TaKMX KaK BONBIION aapOHHBIHI
KOJUTalIep, KOTOPBI T€HEpUPYET OrPOMHOE KOJIMYECTBO JIaHHBIX U JIeNaeT 3TO BCE Bpe-
Msi. YCTaHOBKa IMOCTOSHHO BbIJIaeT OoJIbIIMe 00BEMBI JaHHBIX M C MX MOMOIIBIO Mapa-
JIEJIBHO PEIIaeT MHOTUE IPOOIIEMBI.

[TosiBnenne OONBITUX MAHHBIX B MyOJIMYHOM MPOCTPAHCTBE OBLIO CBSI3aHO C TEM,
YTO 3TH JIaHHBIE 3aTPOHYJIM MPAKTUUYECKH BCEX JIIOJIEH, a HE TOJBKO HAay4dHOE CcOooOle-
CTBO, I/Ie TaKUE€ 3a/1a4ll PEUIauCh B T€UCHHUE JUIMTEIHHOrO BpeMeHH. TexHonoruu Big
Data cranu noctosiHueM OOIIECTBEHHOCTH, KOT/Ia JIEJIO0 JOUUIO O OYEHb ONPEIEICHHOIO
YHCJla — KOJIMYECTBA JKUTEJIEH TJIaHETHI.

7 MWITHAPIIOB, KOTOPbIE COOMPAIOTCS B COLIMANBHBIX CETAX U JIPYTUX MPOEKTaX,
oobenuusromux Jgroaei. YouTube, Facebook, BKonTakre, rjie Koau4ecTBO JIIOACH W3-
MEpsAeTCs MWUIMApAaMH, a KOJUYECTBO OIEpaluii, KOTOPbIE OHU BBIMOJHSIOT
OJIHOBPEMEHHO, OrpoMHO. [TOTOK AaHHBIX B ATOM Cllydae — ATO JEHCTBUS KOHKPETHOTO
HOJIb30BaTEIIs.

Hanpumep, nannbie ¢ Toro ke xoctuHra YouTube, KoTopeie OTIpaBIAIOTCA TO
ceTH B 00oux HampaieHUsX. O0paboTka 03HaYaeT HEe TOJIBKO MHTEPHPETALHUIO, HO TaK-
K€ M CITIOCOOHOCTh MPaBUIIBLHO 00pabaThiBaTh KakJA0€ M3 ITHX JCUCTBUN, TO €CTh pas-
MEILATh €ro B HY’KHOM MeCTe U ObICTPO 0OMEHUBATHCS 3TUMHU JAHHBIMU C KaXKIbIM TOJIb-
30BaTelIeM, MOCKOJIbKY COLIMAIBHBIE CETH HE TEPIIAT OKUIAHMUS.

MHoroe 13 Toro, 4to Kacaercst OOJbIINX JIaHHBIX, MOJX0J0B, KOTOPbIE UCIOJIb3Y-
I0TCS JUIsl MX aHajinu3a, Ha caMOM JieJie CYIIECTBYET JI0BOJIbHO AaBHO. Hampumep, o6pa-
00TKa N300pakeHUi ¢ KaMep HaOII0IeHUs], KOTAa Mbl TOBOPUM He 00 OJJHOU KapTHHKE, a
0 TOTOKE JaHHBIX. Mnu HaBurammst po6oToB. Bee 3TO CymiecTByeT NecsSTKH JIET, MPOCTO
ceiuac 3aauu o 00pabOTKE JaHHBIX 3aTPOHYJIM ropa3fo 0oJbllee KOJIUYECTBO JHOJIEH
U Unei.

MHorue pa3paboT4uKH MPUBBIKIN Pab0OTaTh CO CTATUYECKUMH 00BEKTaAMU U MBIC-
JUTH KaTeropusMu coctosiHuil. [lapagurma OonmpImMx JaHHBIX Apyras. Bbl JOIKHBI
yMETh pabOTaTh C HEMPEPHIBHBIM MOTOKOM JAHHBIX, U 3TO MHTEpEecHas 3ajgada. JTo 3a-
TparuBaeT Bce OOJbIIe U 0OoJIbIIe 00IaCTEeH.

B nameit xu3Hu Bce 0oJbine u 00JblIe 000PYJOBaHUS M MPOrpPaMM HAYHMHAIOT
TeHEPUPOBATH OOJIBIIIOE KOJMIECTBO TAaHHBIX, HAIPUMEP, «KAHTEPHET BEIICH».

Bemu yxe reHepupyroT orpomMHbie notoku uHpopmarmu. [lonuneiickas cucrema
«IToTok» oTnpainseT HHGOPMAIIUIO CO BCEX KaMep U MO3BOJIAET HAXOJIUTh aBTOMOOMIIN
1o 5TuM AanHbIM. OuTtHec-Opacnersl, GPS-Tpexeps! u Apyrue Bemm, KOTopbie 00CTyKH-
BAIOT 3aJa4M YeJIOBEKa U OM3HECa, CTAaHOBATCS Bce 0oj1ee MOIHBIMH [3].

daxrtuyecku, Big Data — 310 perienue npobdsieM U aabTepHATUBA TPAAULIUOHHBIM
CUCTEMaM YTIpaBJICHUs JAHHBIMH.

[To mamueiM IBS, B mupe Obuto HakorieHO 5 skcabaiT maHHbIX B 2003 romy
(1 Ob = 1 mumnmapa rurabait). K 2008 rogy stor o0sem Bbipoc 1o 0,18 3erabaiita
(1 ST = 1024 >xcabaiita), k 2011 rogy — no 1,76 3erabaiira, a B 2013 rogy — no 4,4 3era-
Oaiita. B mae 2018 roma obmuii 00beM JaHHBIX MPEBBICHI 6,9 3eTabaiiTa.



Oxmupaercs, uto k 2020 roxy yenoBedectBo chopmupyet 40-44 3erabaiit nndop-
marun. CornacHo otdery, The Data Age 2025, co3nannomy ananutukamu IDC, k 2025
roJly OH BBIPAcTET B JIeCATh pa3. B oTyeTe oTMeuaercs, 4To OoJiblllas YacTh JaHHBIX CO-
3/1a€TCSl CAMUMHU KOMIIAHUSAMH, a HE OOBIYHBIMU TTOTPEOUTEIISIMHU.

AHaTUTUKA HUCCIEAOBAHUS CUYHTAIOT, YTO JaHHbIE W MHPOPMAIUS CTAHYT MKHU3-
HEHHO-BKHBIM aKTMBOM B COBPEMEHHOM KU3HH JIIOJIEH, a O€30MaCHOCTh — KPUTHUYECKU
BaXHBIM (pyHIaMeHTOM. Takke aBTOpPHI pabOThl YTBEPXKIAIOT, YTO TEXHOJIOTHU U HayKa
U3MEHST SKOHOMMYECKUN J'IaH,Z[IJ_Ia(bT, a OOBIYHBIHN Cpe,Z[HeCTaTI/ICTI/ILIeCKI/Iﬁ [1OJIb30BATCJIb
OyIneT B3aMMOJCHCTBOBATh C MOJKIIOYEHHBIMU ycTpoiicTBamMu okosno 4800 pa3
B JICHb [4].

Cnmcok auTepaTypbl
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Ne 4. URL: https://rb.ru/howto/chto-takoe-big-data (nata oOpamenus: 17.12.2019)

TPEYI'OJIbHUK PEJIO

Tanxkuee Ucmaun Arwonosuy
Hay4YHbIA PyKOBOJUTEIb, IPOPeccop MaTEMaTUYECKUX HayK,
WHrymckuii rocy1apcTBeHHbl yHuBepeuret, Poceus, r. Marac

Kanyuzoea Paoumxan Acnamoekosna
CTyJCHTKa (PU3UKO-MaTeMaTHIECKOTo (paKybTeTa,
NHurymckuii rocygapcTBeHHbIN yHUBEpcUTeT, Poccus, r. Marac

Xonoxoeea Xaou Mycaeena
CTYJCHTKa (PU3UKO-MAaTEMaTHYECKOTO (PaKyJbTeTa,
WHrymcknii rocy1apcTBeHHbI yHUBepeureT, Poccus, r. Marac

Mamunoea Auoa
CTyJCHTKa (PU3UKO-MaTeMaTHYECKOTO (paKysIbTeTa,
WNHrymickuii rocy1apcTBEHHbIM YHUBEPCUTET, Poccus, r. Marac

B cratee paccmarpuBaroTcsi CBOWCTBa TpeyrojpHHKa PEno, ux mpakTtudeckoe npuMeHeHue. B
HacTosllee BpeMs TPeyroibHUK PEno sBmnsiercst ¢purypoit GONBLION IIMPUHBI, TaK KaK €ro MpUMEHEHUE
[IO3BOJIIET COKPATUTh 3aTPaThl IPH [IPOU3BOJCTBE, HAIIPUMED, IPH KOHCTPYHUPOBAHUH JCTaNECH.

Knrouegwle crosa: xBaapar, TpeyronbHuk Pero, ¢purypa.

Tpeyronasnuk Peno no-apyromy emie Ha3bIBalOT «KPYIJIBIM» TPEyroiabHUKOM. OH
npeacTaBisieT co00i 001acTh MepecevyeHnsl TPEX PaBHbIX KPYToOB C LIEHTPAMU B BEpIIU-
Hax MPaBWJIBHOIO TPEYTOJbHUKA U paJuyCaMH, paBHbIMH €ro ctopoHe. Ero crposr mo-
CJIEJIOBATEIbHBIM TPOBEJIECHUEM TpEX paBHBIX OKpykHocTed. HyxkHO mpoBecTH 1Be
OKPYKHOCTH C OJIMHAKOBBIM PaJlyCOM, HO TaK, YTOOBI LIEHTP BTOPOM COBIAJai C OJAHOU
13 TOYEK nepBoil (kpoMe 1eHTpa). [[poBoiuM TPEThI0 OKPY>KHOCTh, TaK YTO ObI €€ LEHTP
COBIAJAJI C TOUYKOW MepeceueHus! NepBbIX OKpykHOcTel. O61acTh, KOTOpas MpUHajIe-
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KUT BCEM TpPEM Kpyram M €cTb TpeyrojbHUK Péno. CTposT €ro ¢ moMompr OAHOIO
ToJIbKO LUpKyJsl. [TokaxkeM Ha puc. 1.

Puc. 1

TpeyronpHuk PEno siBasieTcs MIOCKON BBIMYKJION reomeTpudeckon ¢urypoi. Ye-
pe3 KAy BEpLIMHY TpEyrojpHuKa PEno, B OTIMYME OT OCTalbHBIX €r0 IPAHMYHBIX
TOYEK, IPOXOAUT HE OJIHA OIMOpHAs MpsMast, a OECKOHEYHOE MHOMXECTBO OMOPHBIX Ipsi-
MbIX. I[lepecekasch B BepIIMHE, OHU 00pa3ylOT «ITYyYOK». YTOJI MEXIY KpaWHUMH Mps-
MBIMH 3TOTO «ITy4YKa» Ha3bIBaeTCs yrjoM Ipu BepiiuHe. s Guryp moctosHHOM mmpu-
HBI YTOJI MIPU BEpIIMHAX HE MOXKeT ObITh MeHblIe 120°. EnuHcTBeHHas Qurypa mnocTosH-
HOW IIMPHUHBI, UMEIOLIasl YIJIbl, paBHbIE B TOUHOCTH 120° — 3T0 TpeyroabHuk Péno.

Ecnu npoBecTu 1Be nmapasuiesbHble IpsiIMble HA HEKOTOPOM PacCTOSIHUU, TO (ury-
pa mpu KaueHuu OyJieT KacaTbcsi 00eUX MPSIMBIX MOCTOSHHO. PaccTosiHue MeXay HUMU U
Oynet ¢urypa noctostHHOM mupuHsbl. [IpocTeiiie Takoi ¢purypoii 6yner Kpyr.

Puc. 2
ITycTth a — 3TO muprHa GUTYpPHI, TOTA TUIOMIAIh
1 —
5=E(]‘I—'ﬁ."3)'{12,

a epumeTrp
p = ma (puc. 2).
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Taxoke, TpeyronsHuK PEno mcnomnp3yercs B aBTOMOOMIIBHBIX JIBUTATENSAX, B TPEii-
(epHOM MeXaHU3ME B KMHOMPOEKTOPAX, B KyJIauKOBBIX MEXaHHW3MaX IIBEWHBIX MAIlUH,
MEXaHuU3Me HapyyHbIX 4acoB. B ¢opme TpeyronbHuka PEmo MOXXHO HM3roTaBiIMBaTh
KPBILIKH I 110KOB. Dopma TpeyroapHuKa PEno ucnonb3yeTcs U B apXUTEKTYPHBIX Lie-
nsx. Hanpumep, noctpoennas B 2006 rony B Kénbne 103-meTpoBas OamiHs moJ Ha3Ba-
HUeM «KENbHCKMI TPEyroNbHUK» B CEYEHHUH IIPEJICTABIAET COOOW UMEHHO 3Ty (urypy.
CBolicTBO TpeyroyibHHKa Peno — kaueHune 1o KBajapary, 03BOJISET IPUMEHATh €r0 B UH-

TEepEeCHBIX obnacTax (puc. 3).
-’-"JJ'J-FH-“-\}

yd

.-f"'.‘-/

T i 1 0=

R

Puc. 3

Tpeyronbauk PEno Bnucan B KBagpaT U MOKET BpallaTbCsa B HEM, IIOCTOSIHHO Ka-
casiCh BCEX YETHIPEX CTOPOH. Kaxknas BepinHa TpEyroabHUKA IIPU €T0 BPALEHUH «IIPO-
XOIUT» IIOYTHU BECH NIEPUMETP KBaJpaTa, OTKIOHAACH OT 3TOW TPACKTOPUHM JIMILIb B yIjax
— TaM BEpIUMHA ONUCHIBACT NyTy uuIca. L{eHTp 3Toro smimica pacrosaoKeH B IPOTH-
BOTIOJIOKHOM YTIIy KBajpaTa, a €ro 0oJbllas 1 Majasi OCH MOBEPHYTHI Ha yroi B 45° oT-

HOCHUTEJILHO CTOPOH KBaJApaTa U PaBHHI & (vﬁ + 1) (puc.3).

(=2) .

K___,.-
=il

= { z .:;.'_L J

Puc. 4

E)
Bce 4 simnca KacaroTesi CMEXHBIX CTOPOH KBajpara Ha pacCTOSHHU & - (1 — ?)

oT yria (puc.4).

Cpenu Bcex MHOTOYTOJILHUKOB PE10 ¢ hmKCHpOBaHHBIM YHCIIOM CTOPOH M OJFHA-
KOBOW INMPHHOMN MPaBWIbHBIC MHOTOYTOJLHUKU OTPaHUYMBAIOT. ECIM K TPEyroibHHUKY
Péno mpoBectu napy napayijieIbHBIX OMOPHBIX MPSIMBIX, TO HE3aBUCUMO OT BBIOPAHHOTO
HaIPaBJICHUS PACCTOSIHAE MEXKTy HUMHU OyJeT TOCTOSTHHBIM. JTO PAaCCTOSHUE HA3bIBACT-
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cst mmpuHOM. [TocKoNbKYy 0/1HAa U3 MPSIMBIX BCEr/la MPOXOIUT Yepe3 BEPIIUHY TPEYToJib-
HUKa, a Ipyrasi KacaeTcsl MPOTHBOIIOJIOXKHOW JyTH, TO MIMPUHA TPEYTOJIbHUKA paBHA pa-
Tycy o0pa3yronIux ero Kpyros (puc. 5) HanOOJBIIYIO TUIOIIATb.

LN PN YN
_ fn‘l‘\‘mjﬁ'ﬁﬂﬂ"WA

Al ‘
Q QUNININ )
<

OTtkpeiTHE TpeyronbHUKa PENo crenano nepeBopoT B HAYYHO-TEXHUYECKOM MUPE,
TaK KaK OTJIMYUTEIbHBIE €T0 CBOMCTBA HAXOJAT MHOXKECTBO IPUMEHEHHUI.

Cnucok JuTepaTypsl
1. Bonrsackwmii B.I'., firmom U.M. Bemyxubie purypsr. M.—JL: T'TTH, 1951. — 343 c.
Panemaxep I'., Terumun O. Yucna u puryper. M.: @uzmatrus, 1962. — 263 c.

3. Panmemaxep I'., Témmun O. OnbiTel MaTeMatnueckoro MeinuieHus / [ep. ¢ nem. B.M. Kon-
ToBTa. — M.: ®u3marrus, 1962 —C. 195-211. - 263 c. — («bubanoTeka MaTeMaTHYECKOTO KPYKKa», BbI-
myck 10).

4.  [OnexTpoHHBIHA pecypc] — Pexxum JIOCTy1a. - URL:
http://ru.wikipedia.org/wiki/Tpeyronsauk_Pé&no (nata obpamenus 22.04.13).

CPEJHEKBAJIPATUYECKHUE ITPUBJIMKEHUSA HEJIBIMHU @ YHKIIUAMU
B IPOCTPAHCTBE I'MVIBBEPTA

Tyxauee Kamapuoun
JIOKTOP (PU3HKO-MaTEMaTUUECKUX HayK, mpodeccop,
XymKaHACKUM TOCY1apCTBEHHBIM YHUBEPCHUTET M. akajeMuka b. ['adypoBa,
Tamxukucrag, r. XyJKaH

B pabote pemiaeTcs psj SKCTPEMabHBIX 3a/1a4 O HAWIYYIIeM CPEIHCKBAAPaTHYCCKOM MPUOIIH-
JkeHuH (YHKIWIA 3aJJaHHON Ha BCEW JCWCTBUTEILHOM OCU IEIBIMU (PYHKIUSIMHU 3KCIIOHCHIIMATHHOTO TH-
na. B npocrpanctse Lo (R) BbIUKCIIEHBI TOYHBIE KOHCTAHTHI B HepaBeHCTBax Tua /kekcoHa-CTeukuHa,
TO €CTh HAlJICHbI TOYHBIC HEPABEHCTBA MEKAY BEIMYMHOW HAWIYYIIUX MPUOIMKEHUH W MHTErpaaMHu,
COJICPYKAIIIMMU  CTICIMATbHBIC MOJYJIH HEMPEePHIBHOCTH M-TO TMOPSIKA, CBA3aHHBIC C OMEPaATOPOM
CrekIioBa.

Kniouesvie cnosa: Hannydme npuOIMKeHUsI — MOy b HeripepblBHOCTH /1 -ro mopsiaka — Hepa-
BeHCTBO [I)xekcoHa-Creukuna — nenas QyHKIHS IKCIIOHEHIMAIBHOTO TUIa, onepaTop CTeKIoBa.

N3BecTHO, YTO HAYyalo MCCIENOBAHMM, CBA3AHHBIX C AIIPOKCHUMALMEH Ha BCEU
ocu, 6buto monoxeno C.H. bepumreiinoM, 3a7aHHON Ha OECKOHEYHOM HHTEpBAJE IO-
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CPEIICTBOM TENBIX (PYHKITUN KOHEYHOW CTENIEHU U CO3/1aJl TEOPHUIO MPUOIIMIKEHUS HA BCEH
ocl R =(—w,+0). B paborax U.N. Ubparumosa u @.I'. Hacubosa, a Takxke B pabore

B.IO. IlonoBa, B KOTOPBIX paccMaTpUBAETCs 3KCTpeMaibHas 3a/a4a 00 OTHICKAaHUU TOY-
HBIX KOHCTaHT B HepaBeHCTBax Tumna J[xekcoHa — CTeUKkMHaA I HaWIydIIUX CpeIHeE-
KBaJPAaTUYECKUX MPUOIMHKEHUN QyHKUUH HenbIMU (QYHKIUSAMHI SKCIIOHEHIIUAIBHOTO TH-
na. B manpHeimem sTa TemaTtuka Hauia cBo€ pa3BuTHe B cepur padot [2-7]. [lomyuen-
HBIE B OTOM CTAaTbe PE3YJIBTATHI SBJISIOTCSA MPOJOJDKEHUEM M Pa3BUTHEM LIMTUPOBAHHBIX
BBIIIIE pa0OT B 3TOM HaIpaBJICHUU.

Iycte L,(R) (1 < p = »,R:= (—=%, +%)) — IPOCTPAHCTBO H3MEPUMBIX M CyM-
MHPYEMbIX B p -# cTenenu Ha Beell ocu R yHkuuit 7 ¢ koHeuHOU HOpMO#

HfHLp(R) = (J | f()) dx] <o (1< p<m).

[Ipu aToM 7 (R) — MPOCTPAHCTBO U3MEPHMBIX U OrpaHWYeHHbIX HA R dyHKIwmii
C HOpMOH ”f ” LR aisup{| f(x)|: x €R}; N — MHO)eCTBO HATypambHBIX UHCET;
Z =NuU{0};R, — MHOXECTBO IIOJOXXUTEJIbHBIX YHUCEI BELIECTBEHHON ocu. Yepes
LYR) (1<p<ow, reZ ;LY R)=L,(R)) ob6onaunM MHOKeCTBO DyHKIHii
fe L(;)(R), y KOTOPHIX TIPOM3BOJIHBIE (7—1)-TO Topsiaka f Y okanbHo a6COMIOTHO He-
NpepHIBHEL, a MNPOW3BOJHBIE -0 TOpsaka [ " MpUHAATEKAT MPOCTPAHCTBY

L,(R),1< p<o. Berony nanee, kak B [1], ctpykrypHbie cBoiictsa ¢pyukuun [ € L,(R) xa-

paKTepu3yeM CKOPOCTbIO CTPEMJIEHHUS K HYJIIO O0OOIIEHHBIM MOJAYJIEM HENpPEPHIBHOCTH
M -ro nopsnKa » - MPOU3BOJIHON

Q,,(f30), =sup{|A} (/)

:he(0,t]},
‘LP(R) E( ]}

rac

w0 = st re L, R
SPf(x)= f(x), S} f(x)=8,(S} f()p k=L m e,

1 x+h
S,/ (0= [ f(Odh>0
— cpeanne Crexnosa Gpynkunn f € L, (R).
Cumsonom B, (0 <o <00, 1 < p<o0) Gymem oGosnauars cyxenue Ha R

MHOXCCTBA BCCX q)YHKI_II/Iﬁ SKCIIOHCHIMAJIbHOI'O0 TUIIA O, NPHHAMICKAIIUX IPOCTPaH-

crey L,(R). Bennunuy

Aa’[f)p:: mmf{ ”f _gcr”p: gz € Bﬂ'.p}r l=p=wx
Ha3bIBAlOT Hawtyynm npudmmkenneM Qynkuun f € L,(R) snementamu noanpocrpan-

crBa B, , (0 €R 1< p<oo).
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BBeném caenyroniyro 3KCTpeMallbHYIO XapaKTEePUCTUKY
_ 4,(f),
Mg, (y;t):= sg%o t
fely” (R .
P QL (0, (e)de
0

l/g ?

roe V€ Z+;m € N;f ,O € R+;0 <g=< 2; ¥/ — HEOTpULATEJIbHAs U3MEPUMAs CyM-
MUpyeMasi Ha OTpe3Ke [0,/] PyHKIHsI, HE SKBUBAJICHTHAS HYJIIO.

Teopema 1. IIlyems MeNyreZ,,0eR,,0<t<70,0<g<2 u v — nexo-
Mopasi HeOMPUYAMETILHASL UBMEPUMAsL CYMMUpyemas Ha ompeske [0,t] YHKYuUs, modic-
decmgeHHo He pagHas Hyato. Tocoa 8biNOIHAIOMCS HePaABeHCMEa

. -1 . ) ) 1
{am,r,q (l//7 t’ 0)} S Mo‘,m,r,q (l//’ t) S 1<n£ am,r,q (l)”’ t’ u)} ’ (l)
SU< 0
rae

; l/q

dyy,, wstu)=| u | 1=

0

. mq
sinut
— | w(r)dr| ,ux>o.

CaencrBue 1. Ilycmu gvinonnenst 6ce ycaogus meopemul 1 u, kpome mozo, 8eco-
6as yukyusa w >0 saeiAemcs cymmupyemou Ha ompeske [0,t]. Toeoa npu nob6om

0 <t <37/(40) cnpaseomuso pasencmeo
—-l/q

_ L sinoz )
M,,.,wi={a,,, yit,0)}" =0 j(l— | v(dr
0

CaencrBue 2. Eciu 6 ymeepocoenuu creocmsusi 1 nonacame g =1/m, meN,

w(t)=1 4y w(T) =T, mo coomsememeento nonyyaem paseHcmea:

t"0" 4, (f) L, w) =[ ot j ,0eR,,

ot — Si(ot)

sup

orNe "
Jely (R (J‘me(f(r);z_)drj

0

. [sint )
20e Si(x) = '[—t — UHME2PATbHBIU CUHYC;
0

—-m

sup

ForNg

0

""" 4,(f) ?
H® __om 1—(£sinzj
" ot 2

OTMmeTuM, 4TO MOy4YeHHbIE Pe3yIbTaThl HEKOTOPOM CMbICIIe 00001IaeT paHee J10-
Ka3aHHbIE TEOpEeMBI B paboTax [2, 3].

.
Mssectno, uto ecnmn  f €LY (R), To Bce mNpOMEKYTOUHBIE MPOM3BOIHBIE

r—s _ o
" eLl,(R)(s=1,2,...,r—1), a noroMy mpeicTaBisieT HECOMHEHHbBIH HHTEPEC
OTBICKATh 3HAYEHHE DKCTPEMAIBHBIX XapaKTEPHCTHK, COAECPIKAIIMX BETUYUHBI HAMITYY-
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o (r=$)
MKUX TPUOIMKEHUM MPOMEKYTOUYHBIX MPOU3BOIHBIX 4,(f" 7) L,(R) BMECTO BEIMYMHBI
HAWTy4IIuX npubmmwxenuit A4 (f) L,R) JIEMEHTaMH &, € B,, B HOpMe IpOCTpaHCTBa
LY (R). Mmeer mecto creayiomas
Teopema 2. Iyemvw MeN,reZ 0<p<2, oceR,, 0<h<37(40),

w(r) - HEKOmopas cymmupyemas Ha ompeske [0,t] QYHKYus, moricoecmseHHo He pag-
Has nymo. To2oa umeem mecmo pageHcmeo

s (r—s) . -1/p
o A, (/) Lw) o, sinor)”
sup =| || l-———
Ip

1 ] y(@)dz |

ForNe
T [an (o
0

c0es=0,172,..,r.
Hcnonb3yst momydeHHbIE pe3ysibTaThl, HAMU B paborax [4-7], HaiiieHbl TOYHBIC
3HAUCHUS PA3JIMYHBIX CPEIHHUX V -TTOTICPEYHUKOB HEKOTOPBIX KIIACCOB (DYHKITUH.

Crnucok JuTepaTypsbl
1. A6unos B.A., A6uiosa ®.B. Hexoropsie BOMPOCH MPUONMKEHUSI 27T -TIEPHOTUUCCKUX
¢Gynkuumii cymmamu @ypbe B IpocTpancTBe L, (277) // Marem. 3ametku. 2004. 1.76. 6. C. 803-811.

2. 1la6o3oB M.II., MamamoB P. Hamnyumee mpubmmxeHue meapMA GyHKIIUSIMHA dKCITOHECH-
nuaneHoro THma B L2(R) // BectHuk Xoporckoro rocynusepcutera, 2001, cep. 1, Ned. C. 76-81.

3. Ila6ozoB M.II., Bakapuyk C.b., Mamamor P. O TOYHBIX 3HAYEHHUAX CPETHUX
N-TIOTIEPEYHUKOB HEKOTOPHIX KiaccoB dyHknuid // JJAH Pecryommku Tamxukucran, 2009, 1. 52, Ned,
C. 247-254.

4. Tyxmumes K. O Hawinydmux npuUOMMKEHUSAK IICIbIMA (DYHKIMSAMU B TMPOCTPAHCTBE
L,(R). 7//W3s. AH PT. Ota. ¢us.-mar., xum., reoin. u TexH. H. 2013. 3(152). C. 19-29.

5. Tyxmues K. O Hawiydmmx NpUOIIDKEHUSX UENbIMA (DYHKIUSIMH B IIPOCTPAHCTBE
L,(R). 11 // 38. AH PT. Ota. ¢us.-Mart., XuM., reoi. u TexH. H. 2014. 3(156). C. 7-19.

6. TyxmmeB K. O HEKOTOPHIX IKCTpEMAaJbHBIX 3aJadaxX HAMIYYIIUX NPHONMKECHUIH IEeTBIMH
¢dbynkmusamu // Bectr. Tomckoro roc. men. yH-Ta. 2015. Beim. 2(155). C. 213-220.

7. Tyxames K. Hannyummue cpeqHekBagpaTHUecKie MPUOIMKEHHS LENbIMUA QYHKIUSMH U 3HA-
YCHHUSI CPEHUX MOMEPEYHUKOB HEKOTOPBIX (YHKIMOHAIBHBIX KilaccoB // BectH. Tomckoro roc. men.
yH-Ta. 2015. Bemm. 2(155). C. 229-231.
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NPUBJINXKEHUE ®YHKIIUA U EE INPOU3BOJHBIX YHACTHBIMH
CYMMAMMU ®YPBE —- YEBBIIIIEBA B L ,[-1,1]

Tyxnauee Kamapuoun
JOKTOp (pr3MKO-MaTeMaTUIECKUX HaYK, Ipodeccop,
XymKaHACKUM TOCYIapCTBEHHBIM YHUBEPCUTET UM. akajeMuka b. ['adypoBa,
Tamxukucrag, r. XyJKaH

Tyiiuuee Aneapiycon Maxmyoriconoeuu
MpenoaaBaTeb,
XymKaHACKUM TOCY1apCTBEHHBIM YHUBEPCUTET UM. akajeMuka b. ['adypoBa,
Tamxkukucras, r. Xy Kang

B pa60Te HaﬁI[GHO TOYHOC HCPABCHCTBO THUIIA KOJ'IMOFOpOBa Ui HauJTy4d1iero HpI/I6J'II/DK€HI/I$I

. . / 2
NEeHCTBUTENBHBIX M3MEPUMBIX Ha otpeske [—1,1] dynkumii £ ¢ Becom u(x):=1/4/1-x" snemenramu

MOANPOCTPAHCTBA Pn_l B rui1bOepTOBOM TpocTpancTse Ly, [—1,1].

Kurouegvle crosa: sKCTpeManbHbIE 3a1aud, HaWIydIue MpHOIKeHus, HepaBeHcTBa Kommoro-
poBa, anrebpandeckuil MOIMHOM, psin Dypbe — UeOrIméra.

[Ipn wm3ydyenum Bompoca paszioxkeHus (PyHKuud B psgax Dypbe-UeObiméBa B
ruIb0epToBOM TpocTpancTse L ,[—1,1] ¢ Becom Uebbimeésa u(x): = 1/v1 — x? BMecTo
0OBIYHOTO MOJTYJISI HEIPEPBIBHOCTHU UCTIONB3YETCs ornepaTop 00600meEnHoTo ciapura [1]

F.f(x) = é [f(xcosh+V1—xZsinh)+ f(xcos h— N1 —x%sinh)],

C TIOMOIIBIO KOTOPOTO OINPEALISAIOTCS 0000IMEHHBIE MOTYJIM HEMIPEPHIBHOCTH /M -BIX T10-
PAIKOB, UMEIOIIUN BUT

-
Q; (D';51),, =supq Y (1-coskh) k*c} (f):| hI<tt,
k=1
¥ Kj1acchl QYHKIIMI, KOTOPbIE XapaKTEPU3YIOTCS STUMU MOIYJIAMH HEIPEPHIBHOCTH.
K HaCTOAIICMY BPCMCHU H3BCCTCH ueﬂ]ﬂﬁ pad COACPIKATCIIBHBIX PC3YJIbTATOB,
CBA3AHHBIX C OTBICKAHHEM TOYHBIX KOHCTAHT B HCPABCHCTBC THUIIA I[)KCKCOHa—CTe‘{KI/IHa
U BBEIYHCIIEHUEM TOYHBIX 3HAUEHUH PAa3JIMYHBIX -IIOINICPCYHUKOB (bYHKHI/IOHaHI)HI)IX KJ1ac-

coB (cM., Hampumep, [1-3]), npunamnexamux npocrpanctsy L, [-1,1]

B 9T10i1 cTarbe MBI TIPOJOIKAM HCCIIEIOBAHUS B 3TOM HANpPaBICHUH M JTOKaKEM
TOUYHBIE HepaBeHCTBa Tuna Konmoroposa Juisi HawIydiero npuOiIMKeHus: 1eiCTBUTEb-
HBIX M3MEPMMBIX Ha oTpeske [—1,1] pymkumii 7 ¢ Becom g(x):=1/+/1—x" snemen-

TaMy MOJIPOCTPAHCTBA alredpanuyeckux MOJIMHOMOB P, _; B T'MJIbOEPTOBOM MPOCTpaH-

cree L; ,[—1,1] ¢ KoHEYHOH HOPMOH
2

171, =] Juf de| =] | %dx
7 i’ -y

U JaJiM HEKOTOphIE €& MPHIOKEHHS I PELIEHUS APYTHX DKCTPEMAIbHBIX 3a1a4 IpH-
ommxenns B L, ,[—1,1].

ITyctp
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To(x)=L T.(x)= gcos(karccosx),k=1,2,... (1)
/4

9
N7
— OPTOHOPMHPOBaHHAs CHCTEMA MHOTO4IEHOB UeObIEBa IIEPBOTo POIa B IIPOCTPAHCTBE
L, [-1,1]. Torxa, xak xoporuo u3BecTHO (cM., Hamp., [4, ¢.91-98]),

100=Y e (N1 o

1
ectb pan Oypre —HeObimépa Qynkuuu f € Ly, [—1,1], a G ()= jﬂ(x)f(x)Tk (x)dx
S

— koo dumuents Oypre—UeObnuépa. PapeHcTBO B (2) HOHUMAETCS B CMBICIIE CXOIUMO-
, o d? d

cTH B mpocTpaHctse L, ,[—1,1]. Hycrs Temepp D =(1—-x )F—X ol nuddepeniu-
x x

QIIBHBIA orepaTop BTOporo mopsiaka. OnepaTopsl BEICIINX MOPSAKOB OMPEASTNM MOoCe-
noBatensHoO, Tonarasg Df = D(D"1f), (r = 2,3,...). U3BectHO [4, c.54], uTo MHOTO-
yieHsl (1) ynoBiaeTBopstoT quddepeHImaibHOMy YPaBHEHUIO

(1= x)T(x) = 3T} (x) + KT, (x) =0, 3)
a motomy u3 (3) cpa3dy cleayoT paBeHCTBa
DT.(x) = —k*T,(x), .., DT, (x) = (—=1)"k*"T,, (x).
[onoxum Li;i[— 1,1] = Ly, [-11]. lnx reN obosnaunm uepes L5,[-1,1] -
MHOKECTBO QyHKumi f € Ly ,[—1,1], y KOTOPBIX NPOM3BOAHAS D'f npumamnexur
npocTpancTBy Ly ,[—1,1].

Jlnst mpon3BosibHOM GyHKIMU [ € L(ZZ,L) JIETKO MOJIyYUTh PaBEHCTBO [ 1]
N LR § 2mp4r 2
|07, = 201-cosk K ei (1), @

=1
YuuTeIBasi COOTHOILICHUE (4), MOAYJIb HCTIPCPBIBHOCTH 3aIIUIIICM B BUJIC

Q’ (D' f,0),, = sup{ik‘”c,? (f)(1=coskh)™™ :| h|< t}. (5)

k=1

IIycTe
En-1 [f)z.u = Iﬂf{ ||f - pn—l”Z.u: Pn-1 € 'Pn—l} (6)
— Hauny4utee npudmmkenue pyuxumn f € L, , snemenramu noanpoctpasncrsa b, . B

[4, c. 26] TOKa3aHO, YTO CpeH BeexX deMeHToB P, € P yactnunas cymma

$,.(f:0)= 26 (/T

psna (2) nocraBisier MUHUMYM Benuunae (6). [Ipu aTtom

£s (o = =80, = (Zc (f)j .

[Ipu pemiennn 3KCTpeMaNTbHBIX 33a/1a4 TEOPUU MPUOIIHKEHUN BaXHYIO POJIb UTpa-
IOT HEPABEHCTBA MEXKAY HOPMaMH MOCIEI0BATEIbHBIX MPOU3BOAHBIX (PYHKIIUNA WA HE-
paBeHcTBa Tuma KommoropoBa [5] B pa3nmuuHbIX OaHAXOBBIX MpocTpaHCTBaX. Ecmm
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S=R wm s= R,, TO HECPABEHCTBO KOHMOFOpOBa HUMCECT BU
||f|:5?l||£.p|:'5:| = M”f”fq('Sl ||f|l1"l||L (5, (7)

rnea =(r—s—1/y+1/p)/(r—1/y+1/q), B =1—a.

Otmetum, yto B pabote B.B.ApectoBa [5] npuBenéH oOCTOSITENbHBII 0030p BCEX
pe3ynbTaToB HepaBeHCTBA BUAA (7), Tlie MOJIy4YeHbl HAUTy4dlIne KOHCTAaHThl B HEPaBEH-
ctBax Tuna KonmoropoBa M yka3bIBaeTcsi UX CBSA3b C M3BECTHOU 3amauu CTEUKHHA O
HaWTy4IlIeM HpI/I6J’II/I)KeHI/II/I HEOTPaHUYEHHBIX OMEPATOPOB OrpaHUYeHHBIMU. [1OCKONBKY

st GyHKuu f € L u" e€ TPOMeXyTOouHble Tpou3BoaHbie D°f, s=12,...,r—1 TpUHAI-

JIeKAT NMPOCTPAHCTBY L, ,, TO MpencTaBIseT MHTEPEC M3yueHHE ITOBEJCHHS HANTY4IINX
o K Zr
npubmuwxennit €, (D’ f), s = 1,2,...,7 — 1 Ha knacce Li
B [1] I[OKaBaHO YTO MpH JIIOObIX 1, 7,5 E N(n = r ‘} s = 1) 1 U1 TPOU3BOJILHOM
Gyukuu f € L cnpaBezanBo tounoe Ha L, ,[—1,1] nepaBencrso tuma Konmoroposa

En— l[D f)z;: [En l[D f)z p:)s'lllr[‘gn 19)2 p:)l S'Illr (8)
KOTOpoe oOparaercst B paBeHCTBO A fo(x) = T, (x) € Li r'[ 1,1].
UYepes WL, w= WL, u[—1.1] obo3Haunm K1acc Qpynkumii f € Lizr'[ 1,1],

y kotopsix [[D7fll, , = 1. HOJ’IO)KI/IM
(2r) — , (2r)
€n-1 [W LE.,u)Z.u - Sﬂp{ €n-1 [f)z.u'f EW Lz.u}'
HNwmeet mecTo cnenyromas
Jlemma. Cnpaseonuso pasencmaeo
(Zr) — W —2T

En-1 (W Lz.u)z.u =n .

3amaya COBMECTHOM HaWIyulled MOJIMHOMUATBHOW NPUOIKEHUH QYHKUIUUA f |

. N _ (9
eé nocnemoBarenbHeX mpoussoaueix D f(s=1,2,..,7=1) popmymupyercsa B cnemyromteit
TMOCTAHOBKE: /I HATYpalbHEIX 4HCENl M,F,S,  yHOBJETBOPAIONIUX  YCIOBHIO
n>r>s>1 TpedyeTcs HAWTH TOYHOE 3HAYECHUE BEIUIUHBI

5 . (2r)
SHP{En_l[D f)z.u'fE W Lz.u}' (9)
Pemenne 3agaun (9) HaxoguMm Kak ciiencTtBue Oosee oOIIed 3amayu OTHICKaHUS
TOYHO! KOHCTaHTHI B HepaBeHcTBe Tuma Kommoroposa (8) B mpoctpauctee L, [-1,1].

HNwmeer mecTo cneayromas
Teopema. [Ipu ntobvix n,r,s 0ns Komopvix 1 =1 = 5 = 1 umeem mecmo pagen-

cmeo sup{e,_y (D g f € WEIL, 3= n?C77),
Vcrione3ys TOJTy4eHHbIX PE3YJILTATOB, MOXKHO HAWTH TOYHBIE 3HAYECHHUS PA3IMY-
HBIX N-TIONIEPEYHUKOB KJIACCOB (DYHKIIMIA, ONPENEISIEMBIX MOIYJIEM HENPEPHIBHOCTH (5).

Cnucok JuTepaTypsbl

1. [IIa6o3oB M.II., TyxmueB K. HepaBencra /I)xekcona-CteuknHa ¢ 0000IMIEHHBIMA MOIYJIS-
MU HENPEPHIBHOCTH U MOMEPEYHHKH HEKOTOPBIX KiaccoB (GyHKImiA // Tpyapl HHCTHTYyTa MaTeMaTHKU H
mexanuku YpO PAH, 2015, .21, 4, C. 292-308.

2. TyxmueB K. Tounsle BepxHHE TpaHH OTKIOHEHHUS HEKOTOPBIX KJIACCOB (DYHKIIMH OT UX YacT-
HBIX cyMM psna Oypre-UeObimésa B npoctpanctse Lo, [ // U3B. AH PT. Ota. ¢us.-mar., XuM., Teol. u.
TeXH. H., 2013, Ne4, C.33-46.

3. Tyxmmes K. Tounsle BepxHHE rpaHN OTKIOHEHHS HEKOTOPHIX KJIaccoB (DYHKIMI OT UX 4acT-
HBIX cyMM psina @ypoe-UeOwmépa B mpoctpancte Lo, 11 // UzB. AH PT. Ota. ¢usz.-mart., Xxum., reoi. u
TexXH. H., 2013, Ne4, C. 22-32.

4. Cyerun I1.K. Knaccudeckue opToroHayibHbIe MHOTOWIEHBL. — M.: Hayka, 1979.

5. ApecroB B.B. IIpubnmkeHne HEOrpaHHYSHHBIX ONEPATOPOB OIPAHUYEHHBIMUA U POJICTBEH-
HBIE KCTpeMalibHEIC 3aa4uu // Y crexu mat Hayk. 1996. T.51. Bem. 6(312). C.89-124.

19



CEKUMA «BUONNIOTMHECKNE HAYKN»

OIIBIT THTPOAYKIIMU KYCTAPHUKOB
IMPUPOIHBIX PACTUTEJIBHBIX ®OPMALIUU

Jopogpeesa Banenmuna /Imumpueena
JOTICHT Kadeapbl 00TaHUKU U (U3HOJIOTHU PACTEHUH, KaH. ¢/X HayK,
Boponexckuil rocy1apCTBEHHBIN JIECOTEXHUYECKUN YHUBEpcUTeT uMenn ['.d. Mopo3osa,
Poccus, r. Boponex

Jecmapeea Ceemnana Heanoena
JOTIEHT Kadeapbl 00TaHUKU U (PU3UOTIOTUN PACTEHUMN, KaH/1. OMOJI. HayK,
Boponexckuil rocy1apCTBEHHBIN JIECOTEXHUYECKUN YHUBEepcUuTeT uMenn ['.d. Mopo3osa,
Poccus, r. Boponex

Paonosa Tamvana Cepzeeena
MarucTpaHT BTOPOTO Kypca JECHOTO (paKyIbTeTa,
BopoHekcknii rocy1apCTBEHHBIN JIECOTEXHUYECKUM yHUBEepcuTeT nMenu ['.d. Mopo3osa,
Poccus, r. Boponex

Ko3za Bukmopusa Anekcanopoena
CTYJICHTKa TPEThEro Kypca JIECHOro (pakysbTeTa,
Boponesxckuil rocy1apCTBEHHBIN JIECOTEXHUYECKUI YHUBepcuTeT uMenu 1'.d. Mopo3sosa,
Poccus, r. Boponex

B crarpe mpuBoaATCs pe3yabTaThl HHTPOAYKIMH KyCTAPHUKOB IPUPOAHBIX PACTUTEIBHBIX (QOp-
Manui. AHanusupyertcst poct u pazsutre 10 BumoB 1 1 popMbl 6apOaprcoB pa3IHMYHBIX TeorpaduiecKux
MPOMCXOXKIECHHH, TpouspacTtaromux B genapapun BIJITY. [lpuBoasrcs ¢peHonornueckue HaOMOACHUS B
nieproz ¢ 2016 mo 2019 r. Hamu 3admkcrupoBaHo, 4TO OOJIBITHHCTBO HHTPOAYIIUPOBAHHBIX BHIOB OapbOa-
prca OTIIMYIAETCS TOJOKUTEILHON TUHAMHUKOW MPUPOCTA MOOETOB M IKOJIOTO-(hH3HOJOTHICCKON YCTOM-
YUBOCTBIO B CBOEM pa3BUTHHU. [lomyueHHBIE pe3ynbTaThl MO3BOJIAIOT PEKOMEHI0BATh UX JJISl UCIONb30-
BaHUS B 03€JICHEHUU.

Kniouesvie  cnosa: wHTpOAyKuuWsi, pacturenbHas —(Gopmanus, (EHOJOTHs, JPEBECHO-
KYCTapHUKOBBIC TIOPO/IBI.

EBpomneiickas yacts P® pacnonaraercs B 3anajgHou yacTu Marepuka EBpasuu, rae
OKEAaHWYECKUM KJIMMAT MOJIyOCTpOBHOW 3amaaHoi EBporbl CMEHSIETCS KOHTHHEHTAIb-
HBIM KJIMMaToM. B cBsi3u ¢ 3TUM Ha Tepputopun 000COOISETCS pacTUTENbHbIE 00IaCTH,
KOTOpBIE HOCAT Ha3BaHUE «30H» WM PACTUTENBHBIX opmaruii [2, c. 59].

Pactutensubiii Mup BopoHexckoil 061acTu ompenensercss AByMs MPUPOIHBIMH
30HAMMU: JIECOCTEIHON U CTEITHOM.

[Tonumanue 3aKOHOMEpPHOCTEW XKU3HU (popmalnii, UX BUIOBOrO pa3zHOOOpa3us,
ocobeHHocTel (POPMHUPOBAHMS IPEBECHBIX, KYCTAPHUKOBBIX IPYNIHPOBOK HEBO3MOXKHO
0e3 3HaHUsl OMOJIOTHH, YKOJIOTHH U reorpaduu IpeBEeCHO-KYCTAPHUKOBBIX MOPOJ, UX OT-
HOILICHUS K IPUPOTHBIM (pakTOpam cpesibl.

Pacmmpenne accopTuMeHTa NMPOAYKTUBHBIX U YCTOMYMBBIX KYCTapHUKOB B paii-
OHE YMEPEHHOTO KJIMMaTa, U3y4Y€HHE BO3MOYKHOCTU MX Pa3BEICHUs — OJIHA U3 OCHOBHBIX
3a/1a4 MHTPOAYKLMU. Y CIIEX UHTPOAYKIMH CBA3aH C U3YUYCHHEM ANANTAMN PACTCHUM K
HOBBIM ycloBUSIM. IMEHHO ajianTallioHHas peakius OOJIbIIMHCTBA BUJIOB 00€CTIeYnBaeT
BBDKMBAHUE UX B U3MEHSIOUIUXCS YCIOBHSIX.
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Bo ¢uiope Boponexckoit o01acTi BCTpeyaroTcs BUAbI, KOTOPBIE SBISIOTCS HEOTh-
€MJIEMOM YacThIO0 PACTUTEIBHBIX (hopMaIuii, HO Oiaromapsi CBOEH IKOJIOTHUECKON eMKO-
CTH, MOTYT TIPOM3PACTaTh M B JPYTUX NMPUPOAHBIX (hopmarusax. K Takum pacTeHHsIM U
OTHOCSITCSI BUJIBI pojia 6bapOapuc.

Lenb uccnenoBanuii — usyyenue pocta u pazsutust 10 Bugos 1 ¢popmer 6apbapu-
COB pa3HOTro reorpaduyeckoro mpoucxoxaeHus (tabdmn. 1), mpouspacTaronyx B IEHIpa-
pun  BOpOHEXCKOrO TOCYJapCTBEHHOTO JIECOTEXHUYECKOTO YHUBEPCUTETAa HWMEHH
[".®. Mopo3oBa. 3a ’TUMHU BHJIaMH MPOBOAMINCH eHonornyeckue Hadmoaenus ¢ 2016
no 2019 rr. (HabyxaHue MoveK, HayaJlo pPacmyCKaHUs JIMCTOBBIX MOYEK, MOJTHOE OOJIHCT-
BeHUe, ¢aza OyToHU3AINH, CO3PEBAHUE TUIOAOB, Juctonaf [1, c. 7].

Taobnuua 1
Bunsbl 6apbapuca B nenapapuu BIJITY

BricoTa B ecTeCTBEHHBIX

No
i Bun Ponuna YCIIOBUSIX MPOU3pACTa-
HUS, M
1 | bapbapuc OOBIKHOBEHHBIH — EBporneiickas yacTp,
, ; . 1,5-2,0
Bérberis vulgaris L. Kpbim
2 | bapbapuc OOBIKHOBEHHBIN
dopma mypnypess — Bérberis - 1,5-2,0
purpurea
3 | bap6apuc Tynb6epra — SAnouus, 0.5-2.0
Berberis Thunbergii D.C. Kuraii T
4 | bapbapuc cuOUpckuii — AnTai, 1.0
Bérberis sibirica Pall. Cubupsb ’
5 | bapbapuc kaHaackuit —
Berberis canadensis Mill. Cesepuast Auepuia 2,0
6 | bapbapuc KOpPOTKOHO>KKOBBIi . .
-Berberis brachypoda Maxim. 3anmapubiii Kurait 1,5
6 | bapbapuc amypckuii — Janbuuii BocTok,
. . . . 2,0-3,0
Berberis amurensis Rupr. Cesepubiii Kurait
8 | bap6apuc ITyape — .
Berberis poiretii Scneid. Jlansruii Bocrok 1,0-1,5
9 | bapbapuc npo3padHbIil — . .
Berberis diaphana Maxim. Sananseid Kurali 1,0-2,0
11 | bapbapuc nenpHOKpaifHUN —
Berberis integerrima Rge. Cpemnsia Asus 4.0
12 | bapbapuc pa3HOHOKKOBBII — Cpemsis Asus 2.0

Berberis heteropoda Schrenk

B npupone Buasl poga 6apbapuc npuypoyeHsl K TOPHBIM MECTOOOUTAHUSIM — OT
BBICOKOTOpb 10 paBHUH B LleHTpasnbHON A3uu, OTEIbHBIE BUBI IPOU3PACTAIOT HA BbI-
core 10 500 M, 4TO yKa3bIBaeT Ha IJIACTUYHOCTH 3TOro poaa. B Kurae BcTpeuaercs B ro-
pax (1000-3000 m Hax ypoBHEM Mopsi). bonbmmHCTBO BUAOB Oapbaprica — Me30(pUTHBIE
U Kcepo(UTHBIE paCTEHUSI.

Hennpapuit BI'JITY pacnonoxen Ha ceBepHoil yactu 1. Boponexa. Penbed pos-
HBIH, TIOYBbI TEMHO-CEPBIE JIeCHbIE CyTTIMHKU. [I0 nanHbiM BopoHekCckol MeTeocTaHIUU
CpelHss UIOJbCKas Temmeparypa Bozayxa +20°C, abcomrorHbii MuruMyMm —36°C (gn-
Bapb), a0CcOMIOTHEINA MakcuMyM +37,5°C (urons). I[IpomomKUTENEHOCTh BETETAMOHHOTO
nepuosa npu temmeparype + 10°C 152 nus. Besmoposusiii mepuon miures 150-155
nHer. Camblil TOCJIEIHUM 3aMOPO30K HAOJI01aeTCs 3 UIOHS, CaMblii paHHUM OCEHHHM —
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2 ceHts10ps. Bpems HacTyIIeHHs yCTOMYMBOrO CHEroBOro MOKPOBa B cpelHeM 9 nekald-
ps, okonuanue 10 ampens. Cpegnsas TommmHa cHexHoro nokposa 30-40 cm. Cpennee
KOoJM4ecTBO ocaakoB 511 mM. Betpsl peobagatoT 3UMoi F0ro-3anagHble U F0KHbIE, Jie-
TOM FOT0-3alajHbIe, 3aMaIHbIe, CEBEPO-3aaHbIe, MPUHOCAIINE 3aCyXH.

Hauano pacmyckanust TMCTOBBIX MOYEK ObUTO mpuypoueHo ko Il gekane ampens y
Oapbapuca amypckoro (B. amurensis Rupr.), 6. xananckoro (B. canadensis Mill.), 6. pa3-
HOHOXKOBOTO (B. heteropoda Schrenk), 6. o0bikHOBEeHHOTO (B. vulgdris L.), 6. mpo3pau-
Horo (B. diaphana Maxim).

[TomHOE OGMIUCTBIIEHNE TPOUCXOANT Y OOJBIIMHCTBA BUJIOB poxoauio B II neka-
ne mas. L{petenue y OonbpmmHcTBa BUI0B HaunHaercs Bo II-1I1 nekazne mas.

CozpeBanue mnoaoB HaunHaeTcss Bo Il nmexane aBrycra m mnmurtcs mo 11 mexanmy
CEHTSIOPAL.

Pannee co3peBaHue TMIONOB OTMeueHO Yy Oapbapuca KOPOTKOHOMXKKOBOTO
(B. brachypoda Maxim.), 0. amypckoro (B. amurensis Rupr.), 0. KaHaJCKOIO
(B. canadensis Mill.).

JlucTonasn y oTAENbHBIX BUJIOB HAUMHAETCS B CEHTAOpE-0KTAOpeE.

Taxum o6pa3oM B ycinoBusix ropoaa Boponexa Bererarysi y MECTHBIX BUIOB IIPO-
nomxaercst 160-180 nHei.

[lo BenmuuuHE W TeMIlaM pocTa MOOETOB M3YUYEHHBIE BUIBI MOXKHO Pa3e/IUTh Ha
TPH TPYIIIIBL:

1 rpynna — cpennuii mpupoct noderoB ot 25 no 30 cm (B. diaphana Maxim,
B. sibirica Pall, B. Thunbergii D.C.)

2 rpynmna — cpenHuil npupoct moderoB ot 30 mo 45¢cMm (B. canadensis Mill.,
B. poiretii Scneid).

3 rpynmna — cpenuuii npupoct noderoB ot 50 u 6omee 100 cm (B. heteropoda
Schrenk. B. amurensis Rupr. B. vulgalis.).

N3 n3yueHHBIX BUAOB poja Oapbapuca cambiM BBICOKOPOCIBIM B 15-20 sieT ObLiH
Oapbapuc amypckuii (B. amurensis Rupr.), 6. npo3paunslii (B. diaphana Maxim), 6. Ko-
POTKOHOXXKOBBIH (B. brachypoda Maxim.).

Huskopocineiit 6apbapuc Tymbepra (B. Thunbergii D.C.) (30-45), 6. Ilyape
(B. poiretii Scneid.) (50), octanpHbIe BUABI UMeIU BbICOTY OT 100 10 190 cMm.

B ycnoBusix aennpapusi OOMIBHO LIBETYT U IUIOJOHOCAT 8 BUOB OapOapuca.

Crnaboe MmI0A0HOIIEHNE OTMEUYEHO Y 3 BUAOB. DTO BUBI, TpoU3pacTaronue B 60-
Jee 10KHbIX paitoHax B FOro-BocTouHoit A3zum.

B ycnoBusix aenapapusi pacteHus OOJBbIIMHCTBA BHJIOB OKAa3aJIUCh MOPO30YyCTOM-
yuBbIMU. Hauyasio u okoHuaHWe pocTa, TOJUYHBIN MPUPOCT mmobdera, 0JHOTO U3 MpecTa-
BUTEJEHN KaXX10M TpyNIbl IPUBEACHBI B TAOIULE 2.

Tabnuma 2
Poct T'ognmunei | Bricota
Bun TponomxutensHoCTS, MIPUPOCT KycTa Poanna
Hauamo | Oxonuanue ITHU ’ ’
cM cM
1 2 3 4 5 6 7
[ rpynna

Bapbapric
CI/I6I,/IpCKITII/I Aurai,
— Bérberis 201V 9V 32 25 35 Cububn
sibirica 25V -7V | 17V —25V 26— 38 28— 32 p
Pall.
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OxoHuanue Tadn. 2

1 \ 2 \ 3 \ 4 | 5 6 | 7
II rpynma
Bapbapuc
KaHaJCKHUI
-Berberis 3V 7VI 35 35 44 Cenepras
. — — Amepuka
canadensis 1—4V 30V —15VI] 27— 44 28 — 42
Mill.
I1I rpynma
Bapb6apuc
aMypCKHN .
— Berberis | _ 28V 27V1 29 56 165 Ifﬁ;‘fi“
amurensis | 26V —1VI | 25— 30VI 24— 35 50— 63
Rupr.

*B uaucnuTene cpeaHsisa naTa 3a ToIbl HaOMI0IeH!H, B 3HaAMEHATe e paHHUN U TIO3HUN CPOKH

B ycnoBusix necocTenHoi 30HbI YaCTO HAOMIOAAIOTCS 3aCyILIUBbIE TEPUOJIBI, MO~
ATOMY OAHHMM M3 (PAKTOPOB OMPEIEISIFONINX UX POCT U PA3BUTHE SIBISICTCS BOJHBIN pe-
KM, KOTOPBIM CKJIAJBIBACTCS M3 MPOLIECCOB IMOTJIONICHUS MEPEIBIKEHUS U YCBOCHUS
BO/IbI, TAK)KE TTOTEPS BOJIbI, B OCHOBHOM B Ipoliecce TpaHcnupaiuu [3, c. 13].

Ha pasnbix Bugax 6apOaprcoB HaMH OMPEENsiaCh OBOJJHEHHOCTh TKaHEH JTUCTh-
€B, HHTCHCUBHOCTh TPAHCIIUPAIIUH, BOJOYAEPKUBAOIIAs CITIOCOOHOCTh U BOJHBIN Jedu-
uuT. MccnenoBanus NpoBOAMIMCH OOLIECTIPUHATHIMUA METOTUKAMHU.

Pe3ynbraThl mokazanu, YTO MAKCUMAaJIbHASI BEJIMYHMHA 3TOTO MOKAa3aTeNls NpU JUIH-
TEJIBHOM 3aCyLUIMBOM Tniepuoae He mnpeBblmana 11,9-17,9%. Ilo Bceit BeposTHOCTH
MMEHHO CTaOMJIBHOCTh ATOTO IMOKa3aTelis HAIpsKEHHOCTH BOJHOIO PEXKHMa JUCTHEB U
SBIIIETCA MPU3HAKOM YCTOMYMBOCTH JIUCTHhEB OapOaprica U MHTEHCUBHOCTU UX TPAHCIH-
paruu (081 mpu P>0,5). Cuuraercs, yTo Takas 3aBHCUMOCTb NOKa3aTesneil 0OHapyKuBa-
IOTCS B CBSI3H C TEM, UTO JACPUIIUT BJIATH XapaKTEPU3yeTCs U3MEHEHUSIMU CBOOOTHOM BO-
IIbl, pacxojayeTcs npu TpaHcnupanuu [4, c. 85]. 3BecTHO, 4TO pacTeHHs IPOU3PACTALO-
M€ B YCJIOBUSX HEIOCTATKA BJIard, B TEYECHUU BErETALMOHHOTO NEPUOJA XapaKTEepU3y-
10Tcsa 0osiee BBICOKMMH BOJOYACPKUBAIOIIMMU CHUJIAMHU, 3HAUUTEIbHBIMU BEIMYMHAMU
COCYIIIEH CUJIBI KJIETOUHOT'O COKa OTHOCUTENIHO HU3KOM TypropeciieHTHOCThIO (Tabut. 3).

Tabnuma 3
Bonoynep:kuBarwomas cnoco0HOCTb JIMCThEB Pa3HbIX BUA0B 0ap0apuca
(morepst Boabl B %, OT cyxXoro Beca)

Bun 2 gaca 4 gaca 24 gaca
bapbapuc oGbikHoBerHbi - 8,76+0,05 17,31+0,14 41,33+0,38
Berberis vulgaris L.
bapbapiic amypcriii - 9,01:£0,04 21,23+0,19 45,78+0,31
Berberis amurensis Rupr.
bapbapiic Ilyape = 8,52+0,06 12,92+0,14 38,64+0,32
Berberis poiretii Scneid.
bap6apuc pa3HOHOKKOBBIN —

Berberis heteropoda Schrenk. 9,44x0,07 16,31x0,12 40,98+0,36
bap6apuc Tynb6epra —
Berberis Thunbergii D.C. 7.92£0,05 12,0120,11 36,5420,34
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CpaBHUBasl TIpeACTaBICHHbIE JTaHHBIE MO BOJOYACPKUBAIOIIUM CHOCOOHOCTAM
JUCTHEB Pa3HBIX BUAOB Oapbapuca MOKHO ClieJaTh BBIBOJI, UYTO BCE OHU XapaKTePU3yeTCs
JIOBOJIBHO BBICOKMMHU TTOKA3aTEISIMH BOAOYIEPKUABAIOIIEH CITOCOOHOCTH.

Takum 00Opa3om, OOJBIIMHCTBO HHTPOJYIIMPOBAHHBIX BUIOB OTJIMYACTCS XOPO-
UM POCTOM, YTO JaeT BO3MOKHOCTh PEKOMEH/IOBATh MX JIsl UCIIOJIB30BaHUS B O3€JIe-
HeHuu. J[7s TMUIIeBO MPOMBINIUIGHHOCTH MPEACTABISIET UHTEpeC Oapbapuc aMypCKHid,
OapOapuc kaHaACKU, 6apObapruc KOPOTKOHOKKOBBIH.
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CEKLUMA «CENbCKOXO3ANCTBEHHbLIE HAYKW»

INOKA3ATEJIA POCTA H ) KU3HEHHOE COCTOSIHUE
JAPEBECHO-KYCTAPHUKOBOU PACTUTEJIBHOCTH
B ITAPKE um. IIVIEBEH I'OPOJA POCTOBA-HA-JOHY

Aumonuxoea Jlroomuna Anamonvesna
JIOLIEHT Kaeaphl JIECHBIX KYJIBTYP U JIECOMAPKOBOTO XO3SIICTBA,
KaHJ. C.-X. HayK, JIOLEHT,
HoBouepkacckuit mHxkeHepHO-MennopaTuBHbIA HHCTUTYT UM. A.K. KopTtyHoBa — dunuan
JIOHCKOI0 rocy1IapCTBEHHOT'O arpapHoro yuusepcurera, Poccus, r. HoBouepkacck

B crathe pocT M >KM3HEHHOE COCTOSHHE IPEBECHO-KYCTAPHUKOBOW PAaCTUTEIBHOCTH B IAapKe,
paccMaTpuBaeTcsl KaKk OCHOBHOM BOIIPOC YCIICIIHOTO COAEP)KAHHs PACTCHUH B ypOaHM3HMPOBAHHOW To-
POZICKOI cpelie U AAI0TCSI HEKOTOPhIE PEKOMEHAALUH 10 0310POBJICHUIO IIAPKOBOI'0 HACAXKICHUS.

Kurouegvle crosa: HacaxaeHune, OMOMOpP(OIOTHUECKUE MPHU3HAKH, KAYECTBEHHOE COCTOSHHE,
YCTOHYUBOCTb.

[Tapx umenu r.IlneBen Obu1 3amoxkeH B 1974 roay, ero miomiaab COCTaBiseT
9,7 ra. Ha3zBan mapk B 4ecTh O0rapckoro ropoaa-nmooparuma Pocrosa.

B macrosiiee BpeMs mapk BEITIONHSIET OCHOBHBIE (PYHKIINHU, XapaKTepPHbBIE TSI Ta-
KOT'0 pojia OOBEKTOB: I'PaJOCTPOUTENIbHYIO (CO3/JaHUE B COYETAHMM C OKpYyXarouleil 3a-
CTPOMKOW €IUHOr0 ApXUTEKTYypHO-TaHAIIAPTHOTO aHCamOJs1), ICTeTHYECKYyI0 (popmu-
pOBaHUE MPUBIEKATEIBLHOIO, 3allOMUHAIONIErocs o00paza Tropoja), PEKpPearuoHHYIO
(yiyuiieHrne MUKpPOKIMMATUYECKUX yclIoBUM paiiona) [2]. [Inomans u popma obecnieun-
BalOT YCTOMYMBOCTH MapKa Kak MOCTOSHHOTO UCKYCCTBEHHOTO (PUTOLIEHO3A.

[Tapk siBiIIETCS MPUMEPOM COCTOSIHUSI COBPEMEHHOI'O CaJI0BO-IIAPKOBOIO MCKYC-
CTBa COBETCKOTO Tepuoaa [1, 3].

Ha Ttepputopun napka uMm. IlneBeH, B OGe3necHON CTEMHOM 30HE, e CO3AAHHE
YCTOMYMBBIX M BBICOKOJAECKOPATHBHBIX HACAKACHUN OCIOXKHSIETCS KOMILIEKCOM Hebmaro-
NPUATHBIX KIMMATHYECKUX (PAKTOPOB, B TAKCOHOMHUYECKOM U OHOMOP(HOIOTHIECKOM
IIaHe ero JeHApodopa HE TOCTATOYHO pa3zHooOpa3Ha. OCHOBHBIMU JTUMUTHUPYIOLIUMU
dakTopamu 11711 03€JCHEHHs B ATOW 30HE ABIIAIOTCS HU3Kas aTMoc(epHas U MovYBeHHAas
BJIQKHOCTb, OJIN30CTh BBICOKO MHHEPATM30BAHHBIX I'PYHTOBBIX BOJ, CJEICTBUEM YETO
SIBJISIETCSI YACTOE 3aCOJIEHUE MOYBBI HA OTPOMHBIX IUIOIIAIAX.

CocrosiHME J1IepeBbEB BU3yaJIbHO OMpPEENsIeTCs M0 CyMME OCHOBHBIX Ouomopdo-
JIOTHYECKUX MPHU3HAKOB: T'yCTOTa KPOHBI, €€ OOJMCTBEHHOCTh MM OXBOEHHOCTH, pa3Mep
¥ [BET JUCTHEB (XBOM), HATTMUNE WM OTCYTCTBHE OTKJIOHEHUH B CTPOCHUHU CTBOJIA, KPO-
HBI U IOOETOB, HAJTMYKE U JI0JI CYXHUX [MOOETOB B KPOHE WIIM CYXOBEPUIMHHOCTD, LIEJIO0CT-
HOCTb M COCTOSIHHE KOpbI U J1y0a. J[omonmHUTENbHBIMY TPU3HAKAMHU SIBJISIIOTCS MIOPAXKEH-
HOCThH JIEPEBHEB BPEIUTEISIMU M IPYTMMU HETaTUBHBIMU IPUPOJHBIMA M aHTPOIOTCH-
HbIMH (pakTOopamu cpensbl [1].

Hamu Obutu ompeseneHsl MoKa3aTeln pocTa U KU3HEHHOE COCTOSIHHE JIPEBECHO-
KyCTapHUKOBOW PACTUTEILHOCTHU B TIApKe.

B ropoackux HacakIeHUSX MPHUHATO Pa3eNiATh ACPEBbS HA TPU TPYIIBI Kade-
CTBEHHOI'0 COCTOAHMSA: 1 — Xopomiee, 2 — yJIOBIECTBOPUTEIBHOE U 3 — HEYJIOBJIETBOPU-
TEJIbHOE.

B tabnumax 1-2 (ta6:1.1-2) mpuBeaeHB! JaHHBIE TIO PACIPEICICHHUIO JIMCTBEHHBIX
Y XBOMHBIX JIEPEBHEB MO KATETOPHUSIM COCTOSHUSI.
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Tabmauua 1
Kateropuu cocTosiHusi JINCTBEHHBIX JIEPEBbEB

Ne Bux Kon-Bo, | KadecTBeHHOE COCTOSIHHC
/11 IIT. 1 2 3

1 | bepe3a noBucnas (6opomaBuatas) (Bétula 18 11 6 1
péndula)

2 | Cymax mymucThIi, ykcycHoe aepeBo (Rhus 34 30 4 -
typhina)

3 | Tomonps nupamuaanbublii (Populus pyramidalis) 51 12 30 9

4 | Tomonb cepebpucteiit (Populus Bolleana 46 26 18 2
Lauche.)

5 | Jluna cepauenuctHas (Tilia cordata Mill.) 14 13 1 -

6 | Jluna menkonuctHas (Tilia cordata Mill) 85 65 15 5

7 | Ay6 uepenrgatsrii (Quercus robur L.) 12 10 2 -

8 | JIy06 kpacHsbrit (Quércus rubra) 9 9 - -

9 | Knen octposnctHbiii (Acer platanoides L.) 136 105 25 6

10 | Karanemna (Catalpa syringaefolia) 17 15 2 -

11 | MBa BaBuionckas (Salix babylonica) 14 8 2 4

12 | PsOuna oObikHOBeHHAs (Sorbus aucuparia L.) 173 150 20 3

13 | Kamran koHCKU 0ObIKHOBEHHBIHN (Aesculus 82 63 10 9
hippocastanum L.)

14 | PoOunus mxeakanus (Robinia pseudoacacia L.) 5 3 2 -

15 | I'menpmumst Tpexkomoukosas (Gleditsia 14 7 7 -
triacanthos L.)

16 | Scenn oObikHOBeHHBIH (Fraxinus excélsior) 2 - 2 -
Bcero 712 527 146 39

m1
m2

w3

Puc. 1. Pacnipeenenue TMCTBEHHBIX JEPEBbEB B Mapke UM. [1ieBeH 1o kaTeropusiMm cocTosiHus B %o:
1 — xoporuee, 2 — yAOBIETBOPUTEIBHOE, 3 — HEYIOBIETBOPUTEIBLHOE
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Tabmnuua 2
Kateropum cocTosinnsi XBOMHBIX 1€peBbeB

Ne Bux Kon-Bo, | KadecTBeHHOE cOCTOSIHHIEC
/11 IIT. 1 2 3
1 | Exb xomouas (Picea pungens) 13 10 3 -
Enb cuzas (kananckas) (Picea glauca (Moench) 61 40 21 -
Voss),
3 | Enb bpeBepa (Picea breweriana) 12 2 10 -
4 | Tys Bocrounas (Platycladus orientalis (L.) 29 18 11 -
Franko)
5 | Tysa 3anagnas (Thuja occidentalis L.) 37 25 12 -
6 | IluxTa kaBka3ckas (Abies nordmannidna) 6 - 6 -
7 | CocHa xenTtas (Pinus ponderdsa) 12 5 7 -
8 | CocHa kpeiMckas (Pinus pallasiana Lamb.) 86 55 27 4
Bcero 256 155 97 7

m1
m2

w3

Puc. 2. Pacnipenienenrie XBOMHBIX JepeBbEB B Mapke UM. [11eBeH mo kateropusM coctosiHus B %o:
1 — xoporee, 2 — yOBIETBOPUTENBHOE, 3 — HEYIOBIETBOPUTEIBLHOE

[Ipoananu3upoBaB MOIyUYEHHbIE PE3YJbTAThI, AEIAEM BBIBOJ O TOM, YTO B HalIEM
Cllyyae XBOIHBIE pAacTE€HHUs OKa3ajJuch 00Jiee YCTOMYMBBI K YCIOBHUSIM YpOAHU3UPOBAH-
HOM cpenbl. Beero 2 % ocobeil UMEIOT HeyNOBIETBOPUTEIBHOE COCTOSIHUE, B TO BpeMs
KaK JINCTBEHHBIX 0Ka3aJI0Ch B TpU pa3a Oombiie — 6 %.

B nienom olieHuBask JXKU3HEHHOE COCTOSIHUE JPEBECHBIX HACaXJACHUU B MAapKE UM.
[IneBen B PocToBe-Ha-/{0HY MOXHO CAenaTh BBIBOJ O JOCTATOYHO XOPOIIEM COCTOSHUH
BU/JIOB.

OpnHako, HaMU OBITU BBISIBJICHBI IK3EMIUISPBI, KOTOPhIE HEOOXOAMMO YIaUTh.
Cpenu vux 9 Tomonel mupamMuIaibHBIX, 2 KalllTaHa KOHCKUX, OCTAJbHBIC JIEPEBhs HYX-
JTAI0TCS B CAaHUTapHOU 0Ope3Ke.

JIyist ynydiieHus: Ka4eCTBEHHOTO COCTOSIHUS HaCaXACHHS apka HeoOX0IUMO TPo-
BOJWTH PETYJISIPHBIA MOHUTOPUHT COCTOSIHUSI PACTCHHI Ha TpeaMeT OOJIe3HEW U BpeIu-
teneit. CBOEBPEMEHHO YAAIATH MOAPOCT, YChIXaoIee, O0IbHbIC 3K3EMILISPBI, U TTOCAJIKY
Ha UX MECTO MOJIOJIBIX PACTEHUH.
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JUs OBBIIICHUST TPUBJIEKATEIBHOCTH MapKa CIEAYeT YBEIUUYUTh OMOJIOIHMYECKOE
pa3HooOpasue BUAOB PAaCTCHHM M OOpaTUTh BHUMAHHUE HA >KUBBIE HM3TOPOJHU, KOTOPHIM
HEOOXOIMMO 00ECTICUNTh HAICKAIIUN YXO/I.
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CEKUNA «MEONUNHCKUNE HAYKW»

K 100-JIETUIO CO JHA POXKIAEHUSA TIPOPECCOPA
CEPI'ESI CEPTEEBUYA MUXAMJIOBA

Muxankuna Mapuna Bnaoumuposna
accHCTEHT Kadeapbl aHATOMUU YEJIOBEKa,
VYpansckuit rocyjapcTBEHHBIN MeIUIIMHCKUH yHUBepcuteT, Poccus, r. EkatepunOypr

Muxankun Aumon Ilasnosuu
aCCUCTEHT Kadeapbl PU3NYECKON KYJIbTYpBI,
VYpanabckuil rocy1apCTBEHHBIN MEAUITUHCKUIN YHUBEpPCUTET, Poccus, r. EkatepunOypr

Abacoe Lllamuns I'acanoséuu
accUCTeHT Kadeapsl (U3NYECKON KyIbTYpBI,
VYpanbckuit rocyJapcTBEHHBIN MeTMIIMHCKUI yHUBEpcuTeT, Poccus, r. ExatepunOypr

CraThs IOCBsIIIIEHA TTAMSITH KPYITHEHUIIIET0 COBETCKOTo aHatoMa mpodeccopa Ceprest Cepreeruya
MuxaiinoBa. Tpyabl ero 10 cux HOp BOCTpeOOBaHBI, aBTOPUTET B HAYYHOM COOOIIECTBE HEMpEpeKaeM,
ouorpadus 1 Hacleaue 3acTyKUBAIOT CEPhE3HOTO U3YUCHHUS.

Knroueguvie cnosa: C.C. MuxaiiaoB, poloHa4YaJIbHUK CTOMATOJIOIMYECKON aHaTOMHUH, OCHOBATEIh
JIByX Hay4HBIX LIKOJI, y9acTHUK Bennkoi OTeuecTBEHHON BOWHBI.

Cepreit CepreeBnu MuxaiinoB poawics 5 nexkadps 1919 roga B r. HoBropose B
paboueii cembe. B 1937 r. on oxonunn cpenioro mkoiay Ne 38 r. HoBroposa u nocrynun
Ha JjedeOHbI ¢akynpTeT | JIeHMHrpasCKOro MEAMIIMHCKOTO MHCTUTYTa UM. aKaJeMHKa
W.II. TlaBnoBa. B ssuBape 1939 r. ObuT mepeBesieH HA MOPCKOM (akyIbTET, CHOPMHUPO-
BaHHBII MPU MHCTUTYTE WM peopraHu3oBaHHbIi B 1940 1. B caMOCTOATENbHYIO BOEHHO-
MOPCKYI0 MeMIMHCKY10 akagemuto. B 1941 r. C.C. MuxaiiioB OKOHYMII akaJieMHIo (3TO
OBLTT JOCPOYHBIN BBIMYCK) U Bech Tiepuoa ¢ 1941 roxa mo 1947 rox ciry»uji BpadyoM B BO-
MHCKUX 4YacTsaX M yupexzaeHusx BoenHo-mopckoro ¢uora [1, c.5]. C 1941 roga no
1943 roxg oH mpuHHMMAaN ydacThe B OOEBBIX ACHCTBUSX B COCTaBE BOWMCK banrtuiickoro
¢dnota B xoze reponyeckoit oboponsl Jlenunrpana [8, c. 121]. BropsiMm yBiedeHHEM MO-
cie meauimbel y C.C. MuxaiinoBa Obuta (uiosnorus, mo3toMy oH B 1945 r. moctynun Ha
3a04HOE OT/AeNeHue (uionorndeckoro Qaxymnprera JICHUHTPaICKOro roCyJapCTBEHHOTO
YHUBEPCUTETA, I/I€ MPOJI0JIKAII 00ydyaThcs B TEUEHUE TpeX yueOHbIX JieT. B mapte 1947 r.
MoCJIe Cllayl KOHKYPCHBIX 3K3aMEHOB €ro 3auMCIWIA aJbIOHKTOM Kadeaphl onepaTuB-
Hoit xupypruu (OIIX) Boenno-mopckoii akanemuu. B 1949 r. on Obu1 nepeBesieH aab-
IOHKTOM TOM ke Kadenpsl Boenno-menumnmuckoi akagemuu. B 1950 r. C.C. Muxaiinos
3alIUTUAI KaHAMJATCKYI0 JUCCEPTalri0 Ha TeMy «Pa3nuuusi BHYTPUCTBOJBHOIO CTpOE-
HUS HEPBOB BepXHeW koHeuHoCcTH» [7, c. 129]. C 1950 r. mo 1959 r. C.C. Muxaitnos pa-
6otan Ha kadenpe OIIX c¢ Tonmorpaduueckoit anatomMmueii BoeHHO-MEeTUITMHCKON aKaze-
mun uM. C.M. Kuposa: B 1950-1956 ronax — miaamuMm npenojasareiem, B 1956-1958
rojlax — M.0. 3aMEeCTUTEN HayanbHUKa Kadenpsl, B 1958-1959 rogax — crapimum nperno-
naBarenieM. OTHOBPEMEHHO 1O COBMECTUTEILCTBY B 1953-1958 romax on pabortan cek-
peTapeM peakoJuiernu xypHaia « Bectauk xupypruu um. .M. I'pekoBa» 1 BHEIITaTHBIM
penaktopom JleHuHrpaackoro otaeneHus ugarensctsa «Menrus» [8, ¢. 122]. B 1959 r.
C.C. MuxaiyioB 3alIuTAI JOKTOPCKYH) AUCCEPTALMI0O HA TEMY «ApPTEpHO-BEHO3HbBIC
COHHO-TIEIIEPUCThIE AHEBPU3MbI» M YBOJWICA U3 apMUU B 3BAHUU TOJKOBHHUKA MEJU-
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IIUHCKOW ci1y>kObl. B TOM ke rogy emy ObUIO NMPHCBOEHO YU€HOE 3BaHHE Mpodeccopa
[7,¢.129], a 09.10.1959 r. oH nomyywn Ha3HAYeHUE HA JOJDKHOCTb JAMPEKTOpa
(c 1961 r. — pektopa) OpeHOyprckoro rocy/1apCTBEHHOTO MEIUIIMHCKOTO MHCTUTYTa U
OJIHOBpeMeHHO 3aBexayromiero kadenpoit OIIX u Tomorpaduueckoit aHaTOMUM TOTO KeE
By3a [3, c. 25].

Tax maugancs openOyprckuii mepuon B >ku3Hu mpogeccopa C.C. Muxaiinosa.
DOHEpruyHblii, BOJIEBOM PYKOBOJAUTENb, OOOTallleHHbI ONbITOM BoOeHHO-MeTuIUHCKON
aKaJeMuHu, OH OYeHb MHOT'O yCIHeJl cliejaTh 3a HEMOJHBIX 4 roja CBOEro PyKOBOJICTBA.
Ve B 1960 r. ObulM MPUHATHI KapIUHAJIBHBIE MEPHI MO0 CO3JaHMUIO YCIOBUHN A Oojee
LIMPOKOM MOATOTOBKH B MHCTUTYTE KaHAMJIATOB U JOKTOPOB HAyK: OTKPBITA OYHAs ACIIH-
paHTypa NpaKTHYECKH Ha Bcex Kadeapax, KOTOPbIMU 3aBEJIOBAIM JOKTOpA HayK; BBEZe-
HBl JJOJDKHOCTH CTaplIMX HaYYHBIX COTPYIHUKOB, Ha KOTOPBIE MONEPEMEHHO MEPEBOIN-
JHMCh UCTIOJHUTENH JOKTOPCKUX JUCCEPTAMA 7Sl yCKOPEHHOTO 3aBepieHust padotsl. C
KoHIa 1963 1. B MHCTUTYTE Havdal (PyHKIMOHUPOBATH COBET MO 3aIIUTEe KaHAMIATCKUX
auccepTraudid mo 8 MEAMIMHCKUM TEOPETHUYECKHMM M KIMHUYECKUM CIEHUaTbHOCTSM.
3HAUUTENBHO YKpenuiaach 0aza JJisi Hay4HO-HCCIeI0BaTeIbCKOM paboThl, MpeXxae BCEro,
Omaromapst opranmzamuu B 1960-1962 romax 4-x MexkadeapalbHbIX Hay4HO-
HCcCleI0BaTENbCKUX JabopaTopuil mpu kadenpax HopmanbHol ¢usunonoruu, OIIX u To-
norpaduyeckoil aHaTOMUU, MUKPOOHOJIOTUM U OWoXuMHH. Pe3ko pacimpunach u3naa-
TenbcKas AestenbHOcTh. Ha kadenpe OIIX u tonmorpaduyeckoil aHaTOMHUH IO PYKO-
BojacTBOoM C.C. MuxaiinoBa ObuTH co3aHbl (OTOIA00PATOPHS, SIKCIIEPUMEHTAIBHOE OT-
JIeJIEHHE U y4eOHbIE OlepallMOHHbIE, 3HAUUTEIBHO YIYUIINUIIOCh 0OecreueHue yueOHoro
npolecca TpynaMu U kuBoTHbIMU. Kadenpa ocHacTHiiach HOBBIM XHUPYPIHUECKUM 000-
pYyJOBaHMEM, HHCTPYMEHTapueM, HarJIaJHbIMU ocobusmu [5, ¢.98]. Mcnonb3ys aHaTo-
MO-XUPYPrHUECKUN XapakTep Kadenpsl, Ipodeccop MPeanoKuil KOUIEKTUBY IJs Hayd-
HOM pa3paboTKH ABE MPOOJIEMbl: aHATOMUUYECKYIO — MHHEPBALIMIO U AHATOMUIO BEH T0OJI0-
BbI U TOJIOBHOTO MO3Ta M SKCIEPUMEHTAIbHO-XUPYPTUYECKYIO — MPOTE3UPOBAHUE Maru-
CTpaJIbHBIX BEH M MOJIBIX OpraHoB. B pa3paboTke mepBoil mpoOieMbl ydacTBOBajl caM
Cepreii CepreeBuy; OH ¥ €ro COTPYAHUKH BBIMOJIHWIN PSAJ TPYAOEMKHUX padoT Mo Ucclie-
JIOBaHUIO Tonorpauu BeH T'OJIO0BHOIO MO3Tra, Onucain GopmMbl H3MEHYMBOCTH U aHACTO-
MO3bI 3TUX BEH C BEHaMH MATKHX MOKPOBOB T'OJIOBBI, COCTABISIOIIUMU B COBOKYIHOCTH
€AMHYIO JPEHAXHYIO CHCTEMY JUIsl OTTOKAa KpPOBHM M3 IOJIOCTH uepena. beuia n3yuyeHa
IJIACTUYHOCTh MEXBEHO3HBIX COYCTUM MPH 3aTPYJHEHUH OTTOKA KPOBU OT Mo3ra. B npy-
roit cepuu padbot Cepreit CepreeBud M €ro yYeHUKH W3YUYUIU HEPBHBIN amnmapar pa3ind-
HBIX BEHO3HBIX 00pa30BaHMl rOJIOBBI B KAUECTBE OJJHOTO U3 MEXaHU3MOB Pa3BUTHUS pe-
(JIEKTOPHBIX TeMOAMHAMUYECKHX peakuuid. B 1979 r. Beimen atiac cocynoB Mo3ra
C.C. Muxaiinora u J1.b. bekona [6, c. 295].

B aBrycte 1963 r. npodeccop C.C. MuxaitnioB 0b11 iepeBeieH B MOCKBY aJis pa-
00Thl HauyaJIbHUKOM [JaBHOTO yIpaBiieHUS Y4eOHBIMU 3aBeICHMSIMH MUHHCTEPCTBA
3npaBooxpanenusi PCOCP (I'YY3a Munznpaa PCOCP). OgHako nenoBbIE CBSI3H MEXK-
ny C.C. MuxaidoBsIM M KOJUIEKTUBOM OpPEHOYPIrcKoil kadenpsl HE TOJBKO MpPOIOJIKa-
JUCh, HO M YKPEIUISJTUCh, BO MHOTOM IPEBPAILasiCh B APYKECKUE, MapTHEPCKUE OTHOIIIE-
Hus. Cepreit CepreeBud HEOJHOKpATHO Mpuesxkanl B OpeHOypr, Obl1 COPYKOBOAUTEIEM
HECKOJIBKUX JUCCEPTALMOHHBIX HCCIEAOBAaHUN. [JIaBHBIM HAy4YHO-OpPraHU3aLHMOHHBIN
utor aestenbHocTu C.C. MuxaitnoBa Ha kadenpe OIIX u Tonorpaduyeckoit anaroMuun
OpeHOyprckoro MEAMIMHCKOIO MHCTUTYTa — OcHOBaHMEe OpeHOyprckoil HayyHOM IIKO-
JIbl KJIMHUYECKON aHATOMUU U SKCIIepUMEHTaNbHOM Xxupypruu [1, c. 19].
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MockoBckuii nepuop aestenbHoct C.C. MuxaiiioBa HayMHaeTcs C aBrycra
1963 . 1 3aKkaHYMBAETCS €r0 KOHYMHOW MOCTIe MPOIOIDKUTENbHON 601e3Hn 27.11.1993 .
B asrycre 1963 r. Cepres CepreeBuuya Ha3zHayaroT HadaibHUKOM ['YVY3a Mun3znpasa
PCOCP. C 1968 r. mo 1970 r. on u3bupaetcsi npeaceaaTesieM y9eHOro METUIIMHCKOTO
coseta Munznpasa PCOCP. C 1978 r. no 1982 r. C.C. MuxaiinoB — IJIaBHbIH pegakTop
«MenuMuMHCKON ra3eThl», U B NEPHUOJ] €r0 PyKOBOJACTBA OHA CTajla UJUTFOCTPUPOBAHHOM,
OoJiee MHTEPECHOM, ¢ XopomuMH TepeaoBbiMu ctathsiMu. C 1964 1. mo 1973 r. Cepreit
CepreeBuu Obul uwieHoM Beicmieit arrecrannonHoit komuccun (BAK) mpu CoBmune
CCCP, OTBETCTBEHHBIM PEIAKTOPOM OTHela «AHATOMUS, TUCTOJIOTUS M IMOPUOIIOTHSD)
bonbmoit Menuuunckoit Qunuknoneanu (bMD), npencenareneM HOMEHKIATYPHOU KO-
muccuu no anaromun AMH CCCP, uneHoM peJakIIMOHHOM KOJJIETHH KypHana « ApXuB
AHATOMMH, TUCTOJIOTHH U SMOpuosiorum». Ha Bcex MOIKHOCTSIX M BO BCEX BHAAX Jesi-
tenpbHOCTH C.C. MuUXaiiyioB mposBIsT ceOsl KaK WHUIIMATHBHBIN, BBICOKOTPOhEccHo-
HAJIBHBIA, TAJAHTIUBBIA PYKOBOJUTENh W OPraHU3aTOp, OOECICUMBAIOUINA aKTUBHYIO,
pe3yNbTaTUBHYIO pabOTy pyKOBOAMMBIX UM OpPTaHU3AIMN U CTPYKTYP.

C mapra 1964 r. o 1993 r. xu3sp u gesarenbHocth C.C. MuxaitioBa cBsi3aHa C
kadenpoil HOpMaJIbHOM M Tomorpaduueckoil aHaToOMMU MOCKOBCKOTO MEIUIIMHCKOTO
cromatosiorndeckoro nucruryta uM. H.A. Cemamiko (MMCH). Heine 310 MockoBckuit
rOCYJIapCTBEHHBI MEIMKO-CTOMATOJOTHUecKuil yHuBepcuter uMm. A.M. EBgokumoBa
(MI'MCY). ImMeHHO B 3TOT MEPUOJ PACKPBUIUCh U PEAU30BAIMCH JyUIINE KadyecTBa
C.C. MuxaiinoBa Kak TaJTaHTIMBOIO OpraHU3aTopa HayKH, YYEHOro, mejaarora u ooie-
ctBeHHoro aesrensd. Kapeapa anaromun uenoseka MMCU non pykosoactsom C.C. Mu-
xainoBa OykBasibHO TipeoOpasmiach [3, c. 20]. Pe3ko akTuBHM3MpOBaiach Hay4dHas Jes-
TenbHOCTh. Kadenpa Obuta nmepeobopyioBana, co3qanbl Mopdosioruyeckasi, THCTOJIOTH-
yeckasi, peHTreHoMopdosiornueckas gaboparopuu. [IpoBeaeHa ruranTckasi peKOHCTPYK-
1Ms TOMELIEHHH, CO3/ITaH YHUKAJIbHBIN aHATOMUYECKUN MY3€il.

Tpunuatunernuii nepuon nearenbHoctt B MMCHU mpodeccopa Muxaitnoa —
camblil TUIOIOTBOPHBIN, B3JIETHBIN NEpUo ero TBopyecTa. ViM B 3TOT nepuoa ObLIo pea-
JM30BaHO CTPEMJIEHUE CO3JaTh HAYYHYIO, LIEJOCTHYIO, CHHTETUYECKYI0 aHATOMUIO, CMBbI-
KaIOIIYIOCs, C OJTHOM CTOPOHBI, C 00IIEOMOTOTUUECKUMU TIPUHITUTIAMUA MOP(OJIOTHH, a C
JIPYroil — HaXOJAIIEH CBOUMU CTOMATOJIOTMYECKUMHU, KapAUOJIOTUYECKUMH, TaCTPOIHTE-
POJIOTUYECKUMH HAMPABJICHUSIMUA TPSMON BBIXOJI B MEIUIIMHCKYIO TpakTuky. Ceprei
CepreeBud omnpeneiansl 00JacTH HAyYHO-HCCIIEA0BATEIbCKON AESITEbHOCTH Kadeapbl:
CTOMATOJIOTHYECcKasi aHATOMMsSI, (PYHKIIMOHAJIbHAsl aHATOMUS MUIIEBAPUTEIHLHON CHCTe-
MbI, (YHKIIMOHAJIbHASI aHATOMUS CEPJICYHO-COCYIUCTON cucTtembl. [loa pykoBoacTBOM
C.C. MuxaiinoBa Ha kadepe ObLI BBITIOJHEH OOJBIIION IUKII UCCICIOBAHUN O Pa3iInd-
HBIM BOIPOCaM cToMaroiormdeckoi anatomuu. CoTpynHukamu Kadeapbl ObUIH OCBS-
IICHBI BOMPOCHI BO3PACTHBIX, MOJOBBIX, WHAWBHUAYAIbHBIX Pa3IMuuid 0Opa3oBaHUM ue-
JFOCTHO-JIUIIEBOM 00JIacTH, MPHUBEACHBI HOBBIC JAaHHBIE O CTPOCHHHM MEXKMBIIICUHBIX U
KOCTHO-(paclaibHBIX MPOCTPAHCTB TOJIOBHI, ACTAJISIX WHHEPBAIMA W BACKYJISPU3AINN
OTJIEJIbHBIX aHATOMUYECKUX 00pa30BaHUM JIMIIA, a TAK)KE O CTPOEHUH COCYAMCTOro pycia
CIIM3UCTOM 00O0JIOYKM POTOBOW MOJOCTH B CPAaBHHUTEIbHO-aHATOMUYECKOM acriekre. B
1969 r. na 6aze MMCH O6bina poBeieHa MepBasi HAyYHO-MIPaKTU4ecKkas KoHpepeHius
10 CTOMATOJIOTMYECKON aHATOMUH, B KOTOPOM NPHUHSUIN y4acTHE BCE BEAyIIHE aHATOMHU-
YECKHE IIKOJIBI U KOJUIEKTUBBI MeIUIMHCKUX MHCTUTYTOB CCCP, paboTaromux mno aaH-
HOU mpobsieMatrke. M1 TEpMHUH «CTOMATOJIOTUYECKAs aHATOMUSD) ObLIT MPHUHST U yTBEP-
xnaeH [3, c. 28]. Ilox pykoBoactBom Cepres Cepreesuua Obut uzgan nepsbiii B CCCP
YU9eOHHK «AHATOMHSI YeJIOBEKa» IS CTYACHTOB-cToMaronoroB. OH BeLAEpKAN 5 u3aa-
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HUH, MIOCJIEIHUE JIBa U3 HUX peAakTupoBai yxe nocie cmeptu Cepres CepreeBuda ero
camblii Beiatomuiics yueHuk — akageMuk PAH JILJI. KonecHukoB. DM yueOHHKOM ak-
TUBHO TOJIB3YIOTCSI CTYJEHTBI CTOMATOJIOTHYECKOro (akyiabTeTa Y paibCKOro MEAUIIMH-
CKOT'O YHUBEPCHUTETA

NuTepecamu KapIUOJIOTHN ¥ KapAUOXUPYPTUU OBLIO MPOJUKTOBAHO MPEANIPUHS-
toe C.C. MuxaiijloBbIM HCCIIE€OBAHKME, HANPABIEHHOE HAa HAaUMEHEE W3Y4YEHHbIE IPO-
0JIeMbl aHATOMUYECKOTO CTPOEHUs cepaua. bblin momydyeHsl HOBbIE JaHHBIE O CTPOECHUU
KaMmep, KJIalaHHOTO arapara, MpoBOASAIIEH CUCTEMBI, COCYI0B U HEpBOB cepaua. [Ipo-
noixasi pazpaboTky manHoi TtemaTuku, npod. C.C. MuxaiiioB BIMYCTUI PYKOBOACTBO
«Knuanuaeckast anatomusi cepamna» (Mocksa, 1987), 06001mast Tpyasl COTPYIHUKOB Ka-
dbenpel. ITa MOHOTpadUsi 10 CUX MOP BOCTPeOOBaHA, €10 AKTUBHO MOJB3YIOTCS aHATOMBI,
KapJMOJIOTH, KapAuoXupypru. HayuHslil U MpakTUUECKUN MHTEPEC MPEACTABISIOT Opra-
HuzoBaHHble C.C. MuxailioBbIM UCCIEAOBaHUS MO aHATOMUU OPraHOB MUILEBAPUTEIIb-
HOI CHUCTEMBI: MUIIEBO/IA U MULIEBOJAHO-KEIY0YHOr0 EPEX0/1a, MEUEHH, MMOHKETy10-
HOM xkene3bl, 00010unor kumku. B 1989 r. mox pegakuueirt C.C. Muxaitnosa u JI.JI. Ko-
JIECHUKOBA BBIMYIIEH MOHOTEMAaTHYECKUN COOPHUK HAayudHBIX TpyaoB «Bompocsl Mopdo-
JIOTUU TUIICBAPUTEIBLHON CUCTEMBI», TJIeé 00O0OIIEHBI UCCIIENOBAaHUS COTPYIHUKOB Ka-
denpsi [4, c.61].

Bcero C.C. MuxaitnoBsiM 0omyOJUKOBaHO CBbIIe 250 HayyHBIX padoT, B T.4. 8
MoHorpadwuii. [lo ero pykoBOJCTBOM U IPU €r0 KOHCYJIbTATUBHOW MOMOIIH OBLIO BbI-
nonHeHo 10 nmokrtopckux u 45 kanauaaTckux aucceprauuii. OAHUM U3 YYEHUKOB
C.C. MuxaiinoBa 6su1 npodeccop Unbs AGpamoBuu I[luceMeHOB, koTopwiii 14 mer, ¢
1966 . mo 1980 r., 3aBegoBan kadeapoii OIIX u Tonorpaduueckoit anaromuu Exare-
PUHOYPICKOTr0 MEIMIIMHCKOTO By3a. Mnbst AGpaMoBUY BCIO U3Hb CUMTal ceOs yUCHH-
koM C.C. MuxaiinoBa, IpUAEp>KUBAICS €r0 NPUHIUIIOB B MPENOAaBaHUU aHATOMHUH U
HAyYHBIX HCCJIEJAOBAHUAX, C OOJBIION TEIJIOTOM M OJaroJapHOCTHIO OT3BIBAJICS 00
YUUTEIE.

AHnaToMmuyeckas Hayka Bcerga Oyzaer ututh 3aciyru C.C. MuxaiinoBa kak pe-
dbopmaTopa pycckoil anaromuueckoil HoMeHkinatypel. B 1980 r. Obuta u3gana moj pe-
nakuuent C.C. MuxainoBa «MexayHapoHas aHaTOMUYECKasi HOMEHKIJIATYpa C PyCCKAM
skBuBajeHToM». Ilepeuens aen C.C. MuxainoBa BeHuYaeT co3gaHue B 1976 1. mo ero
WHUIMATHUBE U MPHU €r0 aKTUBHOM y4acTuu Bcepoccuiickoro HayqHOTro o01ecTBa aHaTo-
MOB, TUCTOJIOTOB B YMOPHOJIOTOB, (POPMUPOBAHUE €0 CTPYKTYPHI U PYKOBOJSIIUX OpTra-
HOB, MIPOBEJICHUE IJIEHYMOB IpaBieHus U Beepoccuiickux cbe3noB obuiecTBa. bombiioe
3HQUEHUE HMMEET W OpraHu3oBaHHbIl B 1992 1. mo wuHULIMATHBE W MOAJIEPNKKE
C.C. MuxaiinoBa, U3/1aBaeMblii 110 ceil 1eHb KypHal1 « Mopdorornueckue BeJOMOCTH.

C.C. MuxaiijioB SIBUJICS OCHOBATEJIEM M HAyYHBIM PYKOBOIHUTENIEM Cpa3y JBYX
Hay4YHBIX MIKOI: OpeHOYprckod HAay4YHOW MIKOJBI KIMHUYECKOW aHATOMUU U IKCIEPHU-
MEHTAJIbHOW XUPYPrud 1 MOCKOBCKOM HAayYHO! IIKOJIbI CTOMATOJIOTHYECKON U (DyHKIH-
oHaJIbHOU aHatomuu. B sHBape 1994 r. yuensiM coBeToM OpeHOYprckoro MeIuLUHCKO-
ro uHcturyta kadeape OIIX v KITMHUYECKON aHATOMHM IO XOJIaTalCTBY €€ KOJIJIEKTHUBA
OBLJIO MIPUCBOCHO MM 3aciyx)eHHoro nestens Hayku PO, npod. C.C. MuxaiinoBa B na-
MATH O €ro 3aciyrax B IpeoOpa3oBaHuu Kadenpsl, coznanuu OpeHOyprckoil HayqyHOU
IIKOJIBI OTIEPATHBHBIX XHPYproB u tomorpadoanaromon. C.C. MuxaiioBy MocBsIIeHa
skcno3unusa B my3ee ucropun OpI'MY u mMeMopuanbHas JOCKa MpU BXOJE Ha Kadeapy
OIIX u knuHUYecKo# aHatomuu [2, c. 93].

C.C. MuxaitioBy OBUIO TIPHCBOCHO TOYETHOE 3BAaHUE «3aCITy)KEHHBIA JESATENb
Hayku Poccuiickoii ®@enepanun». Jpyrue ero Harpajnsl: aBa opjaeHa KpacHoit 3Be3fbl
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(1946, 1949), nBa opneHa «3HaK Todera», opJeH OTeuecTBEHHOW BOWHBI I cremeHu
(1985), menanmu «3a GoeBwie 3acayru» (1949), «3a obopony Jlenunrpaga» (1943), «3a
B3saTue KenurcOepray (1946), «3a mobeny Han I'epmanueit» (1946), «3a 6e3ynpeunyro
cnyx0y» I cremenu (1959), psn roOuneitHpIX Menanei, OnarogapHOcTh MwuH3IpaBa
CCCP (1956), 6naromapaoctu Munzapasa PCOCP (1960, 1961).

Hayunasi, opranusamuoHHas u OOIIECTBEHHAs JAEATEIBHOCTh Tpodeccopa
C.C. MuxaiinoBa BecbMa MOy4YUTEIbHA U, HECCOMHEHHO, MOXKET ObITh MHTEPECHA MOJIO-
JIM YYEHBIM, OPTaHU3aTOPaM BBICILIETO O0Opa30BaHMSI, UCTOPUKAM HAYKH U METUIIUHBI.
OHa MOXET MPEeJCTAaBISITh HEMOCPEACTBEHHBIA MHTEPEC I CTYJACHTOB MEIUIIMHCKHUX
BY30B, TOJYYaONUX OJaropoaHyr Mpodeccuio Bpaya, BRIOUPAIONINX CBOIO OYIYIIyIO
YKU3HEHHYIO JJOPOTY, MPAKTHUUYECKYIO UM HAYYHYIO.

Takne nesrtenn, kak Cepreit CepreeBnu MuxailyloB, COCTaBIISIOT LIBET OTEYe-
CTBEHHOM MEIMIIMHCKON HAyKH U JOCTOWHBI MOYETa, MOApakaHus U OiaroJapHoil mamsi-
. OCOOEHHO Ba)KHO BCIIOMHHUTH O HEM B ipeqaBepun 75-netus [lobensr kak 00 ydacT-
Huke Benukoit OTeuecTBeHHOU BOWHBI, 000poHbI JIeHnHrpanga u B3atus KenurcOepra,
KaK 00 OJTHOM M3 T€POMUYECKHX 3aIUTHUKOB U NaTPUOTOB cBoel PoauHBbL.
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UCCJEIOBAHME IMOKA3ATEJEN BBIPAYKEHHOCTH TPEBOXKHOCTH
N JENNPECCHUM Y JIMII PASHBIX BO3PACTHBIX I'PYIIII

Pycmamosa Aunyp Aghean otz
CTYICHTKA YETBEPTOro Kypca JedeOHoro (akynbpTeTa,
ITepmckuii TOCY1apCTBEHHBIM MEAUIIMHCKHUI YHUBEpCUTET UM. akal. E.A. Baruepa,
Poccus, r. Ilepmb

Yuoscoea Tamvana Onezoena
CTYICHTKA YETBEPTOro Kypca JedeOHoro (akyibTeTa,
ITepMmckuii TOCY1apCTBEHHBIM MEAUIIMHCKHUI YHUBEpCUTET UM. akaal. E.A. Baruepa,
Poccus, r. I1lepmb

Ceoununa Hamanva Cmenanosna
3aBeayromas kKadenpoii cuxuaTpuu, HAPKOJIOTUN U MEAUIIMHCKON IICUXOJIOTHH,
JI-p MEJl. HayK, IOLEHT, llepMCKHil rocy1apCTBEHHBIA MEIUIIUHCKAN
yHuBepcuTeT uM. akaj. E.A. Barnepa, Poccus, r. Ilepmb

/Koanoea Ceemnana Anamonvesna
CTapILUMi IpenoaaBaTellb,
[lepmckuii rocyAapCcTBEHHBIN MEIULIMHCKUI yHUBEpcUTET UM. akana. E.A. Baruepa,
Poccus, r. [lepmb

B crarbe 00cy)xaaroTcst pe3ynbTaThl ICHXOJIOTHYECKOTO TECTUPOBAHUSI aHOHUMHBIX CTYJIEHTOB U
pa6OTHI/IKOB pasHoro Buaa ACATCIBHOCTH. OHeHI/IBaeTCH BBIPAXXCHHOCTE TPEBOXHOCTU WU ACTIPECCUH B
3aBUCUMOCTH OT WX WHIUBUIYAIBbHO-TICUXOJIOTHYECKUX OCOOCHHOCTEH B CTPECCOBBIX CHUTYaIUsX,
BBI3BaHHBIX JICHCTBUAMH OSKOJOTHUECKHUX (PAaKTOPOB OKpYKAOMmIeW NPUPOIHON, COLMANBHON U
TEXHOT€HHOU Cpebl.

Knioueswvie cnosa: ICHX0J0THISCKOC TECTUPOBAHUC, TPCBOKHOCTD, ACIIPECCCUsI, YCIICBACMOCTD.

AKTyaJbHOCTh TEMBI 3aKII0YAEeTCA B YBEIMUYCHUU HMHTEpeca K MpobiieMe TPeBOXK-
HBIX U JIEIPECCUBHBIX COCTOSIHHM, B TOM YHCJIE CPEAM CTYJECHTOB pPa3IMYHBIX BY30B U
paboTHUKOB. Ba>KHOCTh BBISBICHUS JENPECCUBHBIX U TPEBOKHBIX HACTPOECHUH Y CTYIE€H-
TOB M paOOTHUKOB 00YyCIIOBJIEHA TEMIIOM, HANPSKEHHOCTHIO YUeObl U AEATEIHHOCTH, YTO
NPEIBSIBISACT TMOBBIMICHHBIE TPeOOBaHMS K KOMIICHCATOPHBIM MEXaHU3MaM IICHXHKH,
CPBIB KOTOPBIX MPHUBOJUT K COLIMATIBHBIM IICUXOJIOTMYECKUM KOH(MIUKTaM U K CTpeccy.
Harpysku co3naroT JONOJHUTENbHBIE YCIOBUS sl MaHU(pECTalMU U IPEApacioIoKeH-
HOCTH K 3a00JI€BaHHUIO.

Lenp uccienoBaHus: U3y4eHUE MOKa3aTeNe BBIPAXKEHHOCTU TPEBOKHOCTH U Jie-
IPECCUH Y aHOHUMHBIX CTYJI€HTOB U paOOTHUKOB Pa3IMYHOTO BU/IA AEATEIBHOCTH.

3ajauu UCClIeJOBaHUS:

1. IIposectu tect beka u tect Crnmibeprepa-XaHuHa CpeAy aHOHUMHBIX CTYy-
JIEHTOB U PaOOTHHUKOB;

2. BbrIiCHEHME NPU aHKETUPOBAHUU JAHHBIX 110 HAIMYUIO IEIIPECCUBHOIO COCTO-
SIHUSI U TPEBOKHOCTH;

3. JlaTb mpakTH4YeCKHEe PEKOMEHIALMH IO YJIYYIICHUIO JENPECCUBHOTO COCTOS-
HUS ¥ TPEBOXKHOCTH.

Marepuainsl 1 METOIbI
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J1Jist OTICHKH YPOBHSI TPEBOKHOCTH CTYJCHTOB M PaOOTHUKOB ObLiIa MCIOJIb30BaHA
IIKaJla OLEHKU YPOBHS PEAKTUBHOM M JTUYHOCTHON TpeBoxHOocTH Y. Crnmibeprepa —
1O.Xanuna, koTopas mo3BoisieT nupdHepeHIPOBAHHO U3MEPSATh TPEBOKHOCTh KaK JINY-
HOCTHOE€ CBOMCTBO U coctosHue. [llkama cocTout u3 2 yacrei, pa3ieIbHO OILIEHUBAIOIINX
peakTuBHYIO (BbIcKa3piBaHUs 1-20) u nuyHOCTHYIO (BbicKasbiBanus 21-40) TpeBOXk-
HOCTb.

WccnenoBanre ypoBHS JE€NPECCUU MPOBOJWIOCH C MOMOILBIO ONpocHHKa beka,
KOTOPBIN BKJIIOUaeT 21 KaTeroprio CUMITOMOB U 5Kayo0.

HccnenoBanue BoInojHeHO ¢ yyactuem 30 uenoBek: 15 ctyneHToB B Bo3pacte 17-
26 net, 15 pabotHukoB B Bo3pacte 27-49 ner. Cpennuii Bo3pacT ctyaeHToB 20 jeT, pa-
6oTHUKOB — 41 ner. Kaxnomy ucnbITyeMoMy ObUIM pa3bsSCHEHBI 1I€JIM U 3a/layd UcClie-
JIOBAHUA.

Craructudeckass 00pabOTKa MOTYYEHHBIX JAaHHBIX ObLIa MPOBEACHA C MTOMOIIBIO
nporpamm «Microsoft Excel» u «Microsoft Wordy.

Pe3ynbTaThl MccnenoBaHus: NpU aHAIN3E€ CTENEHU BBIPAKEHHOCTH JACIPECCUU Y
CTYJICHTOB ¥ paOOTHUKOB I10 OTIPOCHUKY beka 00HapyKeHBI CIIeAYIONINE JaHHBIC:

45%
40% 40%

40%

35%

30% 26,60% 26,60% 27%

25%

20%

209%

15% 13,30%

10% 6,60%
5% .
0%

OTCYTICTBHE JIerKasa YMEpPEHHasA BRIPpa’KEHHAA

B CTyieHTHI B PaboTHHUKH

Puc. 1. YpoBeHns aenpeccun no onpocHuky beka

BbIBosibI: 10 pe3ysibTaTaM aHKETUPOBaHUS C MOMOLIbI0 Tecta beka Obulo ycta-
HOBJICHO, YTO JICTIPECCUs UMeIIa HauOOoJIbIIYI0 PaCIIPOCTPAHEHHOCTh CPEeIU CTYJCHTOB IO
CPaBHEHUIO C paOOTHUKAMH.

Takum oOpazom, OTCYTCTBHE JICTIPECCUU HAOII01aeTCsl Y CTYJIEHTOB U PpaOOTHUKOB
B paBHBIX 3HaueHUAX — 40%; nenpeccus JErKoW CTENEHU BblsBIeHA 26,6% y CTyIeHTOB
u 20% y paOOTHUKOB; yMepeHHOU cTeneHn — 27% y paboTHUKOB U 26,6% y CTYIEHTOB;
BBIpA)KEHHOM cTenenu npeodnanaer y 13,3% ctyneHros, ueM y 6,6% paOOTHHUKOB.

IIpu ouenke pe3ynbraToB TecTupoBanus no mxanam Y. Crnunbeprepa u JI. Xanu-
Ha Y aHOHUMHBIX CTYJIEHTOB U PAOOTHUKOB MOJIYUYECHBI CICAYIOLINE PE3yIbTAThI:
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60,00%
53%

50,00% 46,60%
40%
40,00%
30,00% 26,60%
0,
20,00% 20%
13,30%

10,00% I

0,00%

Huzkuit YMepeHHEIH Bricokmii

B cTynedTsl M pPaGOTHHKH

Puc. 2. YpoBens curyatuBHOU TpeBOokHOCTH 110 mmikaie Y. Crunbeprepa u JI. Xanuna

Takum 00pa3zom, 1o pe3yJabTaTaM HCCIEA0BAaHUS ObLIO YCTAaHOBIIEHO, YTO HU3KHMA
YPOBEHb CHTYaTUBHOU TpeBoxHOCTH mpeobnanaer y 20% crynenTto, ueM y 13,3% pa-
OOTHUKOB, YMEpeHHbIH ypoBeHb Yy 53% cTyaeHToB U y 46.6% pabOTHUKOB; BBHICOKUI
ypoBeHb npeobnanaer y 40% cTyneHToB, 4eM y 26,6% paOOTHUKOB.

70,00% 66,60%
60,00%

50,00%
40% 40%

40,00%

30,00% 27%
20%

20,00%

10,00% 6,60%

Huzkumin YmepeHHbIN Bbicokuin

B CTygeHTel M PaboTHMKKM

Puc. 3. YpoBeHb nuuHOCTHOMN TpeBokHOCTH 10 mKkajie Y. Cnunbeprepa u JI. Xanuna
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Taxum 00pa3oM, HU3KHI YPOBEHB JMYHOCTHOM TPEBOKHOCTHU Mpeodnamaer y 20%
CTYJIEHTOB, 4eM y 6,6% paOOTHUKOB; YMEPEHHbII ypOBEHb HAOJIOIAETCS Y CTYJEHTOB U
paOOTHUKOB B paBHBIX 3HaueHUsX 40%. Bblcokuil ypoBeHb JTMUYHOCTHOM TPEBOKHOCTH
BBISIBIICH Y 66,6% CTy/IEHTOB IO CPAaBHEHHIO C PAOOTHHKAMH.

BriBoawr:

1. CryneHTsl, MO CpaBHEHHIO C paOOTHUKAMH, CKIOHHBI K JETIPECCUBHOMY WU
TPEBOKHOMY COCTOSIHUSIM, UYTO OOBSACHSETCS peaklued Iepuoja aJanTalud Ha CMEHY
oOpasa >KU3HH, MOBBIIIEHUEM YMCTBEHHbIX, SMOLMOHATIBHBIX U (PU3NYECKUX HArpy30K.

2. VYuuTbIBasg BBICOKYHK) CTENEHb JIMYHOCTHOM TPEBOKHOCTH, NMPHU IPOBEIACHUU
NPAaKTUYECKUX 3aHITHHA PEKOMEHYEeTCs AesaTh OOJIbIINI aKIIeHT Ha HarJsAHbIE MaTepu-
anbl (TaONMIbI, CXEMBI, MPE3EHTALNN), AaBaTh BPeMs JUIsl TIOJTOTOBKH U HE OTpaHUYH-
BaTh CTYJEHTOB BO BPEMEHM OTBETa, OTJaBaTh MPEANOYTEHHE MUCBMEHHOMY OIIPOCY.
[IpuHrMas BO BHUMaHUE YMEPEHHbI YPOBEHb PEaKTUBHOW TPEBOXKHOCTH, PAaOOTHUKAM
clelyeT COONIoAAaTh PEeXUM Tpyda U OTAbIXa, 3aHUMATHCS PETYJSIPHON (U3HUYECKON aK-
TUBHOCTBIO.

3. Jns toro, utoObl MOHATH OTKYJA MOSIBHJIACH JEHPECCHs, TPEBOTa, CIEIyeT
HalTHU, COOCTBEHHO, MPUUYMHY (Kakue (PaKTOphl CIOCOOCTBOBAIM MOSBICHUIO JAaHHOTO
COCTOSIHMSI); TIOHSIB MPUYMHY, [TOJyMaTh, YTO CTOUT MU3MEHHUTh B 00pase >KU3HM; U IO-
cielHee, Io{yMaTh HaJl TEM, UTO CTOUT IPUBHECTH B CBOIO JKU3Hb.

4. C uenplo0 ynydlleHUs ACTPECCHUBHOIO COCTOSHUS M TPEBOI'M HEOOXOIUMO
NPUICPKUBATHCS CISAYIOUINX PEKOMEHAAINN: COOII0ACHNE IPaBUIBHOTO PEXKUMA JHS,
pexuMa cHa M OOJPCTBOBAHUS, PAlMOHAIBHOIO MHUTAHUS, JTO3UPOBAHHOW (hHU3HUECKOM
Harpy3Ku, yAeJIsSTh BpeMs JJI0OOUMBIM YBJICUEHUM, 3aHATbCA MeauTanueil, appupmarmeit
(MpOM3HOIIEHUEM MOTUBUPYIOIINX, YCIIOKAUBAIOIINX YEJIOBEKA YTBEPKACHUN ).
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INCUXUYECKOE 3JOPOBBE U KAYECTBO )KU3HU BPAYEN

Cmopoicesa Kpucmuna /Imumpuegna
CTyJZIeHTKa JieueOHOro (haKynbTeTa,
[lepmckuii rocyAapCTBEHHBIN MEIUIIMHCKUI YHUBEPCUTET M. akaneMmuka E.A. Baruepa,
Poccun, r. Ilepmb

Ilepeso3uuxoea Mapuna Anexcanoposna
CTYJIEHTKA JIeueOHOTO aKyIbTeTa,
[lepmckuii rocyAapCTBEHHBIN MEIULIMHCKUI YHUBEPCUTET M. akanemuka E.A. Baruepa,
Poccun, r. Ilepmb

Ceoununa Hamanvsa Cmenanoéna
JIOLIEHT Kadeaphl ICUXUATPUU, HAPKOJIOTUH U METUIIMHCKON NICUXO0JIOTHH,
JOKTOp MEAMIIMHCKUX HAYK,
[lepmckuii rocyAapCcTBEHHBIN MEIUIIMHCKUI YHUBEPCUTET M. akaneMmuka E.A. Baruepa,
Poccun, r. Ilepmb

B cratbe OLCHUBAIOTCA (b&KTOpLI, BJIMAOINHNEC Ha IICUXUYCCKOC 3T0POBHE MEAUITUHCKUX pa60THI/I—
KOB. HpOBe,I[CHHOC HCCJICA0OBAHUE IMO3BOJIACT IMMPOAHAIU3UPOBATH OCHOBHBIC aCIICKThI COI.IPIaIIBHOﬁ KU3-
HCACATCIIBHOCTH Bpaqeﬁ " BBIIBUTDH (1)aKTOpBI BJIMAIOIIHUEC Ha 6narononytme muIHOCTH. [10BBICUTH Ypo-
BCHBb Ka4C€CTBA JXU3HHU Bpaqeﬁ " UX IICUXUYCCKOC 3N0POBLE, ABJISICTCA OCHOBHOM 332[3.‘-16171.

Knroueswvie cnosa: xauecTBO JKU3HU, TICUXUYCCKOC 310POBEC, Bpaiu.

Beenenne

3/10pOBBE SIBJIIETCS OAHOM M3 IVIABHBIX COCTABIISIIOIIMX OJIaronoyrydus JIMYHOCTH.
B ycnoBusix MeauuuHCKo# npodeccnoHanbHON ASITeIbHOCTH JIUYHOCTh Bpaya MoJIBEp-
raeTcsi MOCTOSHHOMY JABIICHUIO CO CTOPOHBI MICHXOTPABMHUPYIOMHUX (PAaKTOPOB — BBICO-
KH€ TCUXO3MOLIMOHAJIbHBIE, YMCTBEHHbIE U (DU3MUECKUE MEpPerpys3Ku, HEJOCTaTOK Bpe-
MEHH, CEPbEe3Hasi OTBETCTBEHHOCTD 3a 30POBbE U JKM3Hb IIALIUEHTOB, OCO3HAHUE I'PAHULL
BpaueOHBIX BO3MOXKHOCTEH. K HUM ke MpruCOeTuHSIOTCS U colMaibHble (haKTOPhI — HU3-
Kasl oIjiaTa TpyAa, He00eCIeUeHHOCTb )KMIIbEM, HAPACTAHUE COLMATILHOTO HAIMPSKEHUS B
o01iecTBe, MCUXOJOTMYECKOe TaBICHUE aJIMUHUCTPALUM JIEUEOHBIX YUPEKICHHUM, Mpo-
JoJDKaronecs: peopMsl B 3IpaBOOXpPaHEHUH, KOTOpBIE, MPUBOJAAT K MpobieMaM co0-
CTBEHHOTO 3/I0OPOBBSI Bpaueil M, COOTBETCTBEHHO, BEAYT K TOMY YTO OOJBIIMHCTBO Bpa-
4Yell XOTSAT CMEHUTh MECTO pabOThl WM K€ MPO(ECCHUIo, CIEIOBATENBHO MPECTUK MPO-
¢deccun Oyner cHuxkarbca. Hepenko ObIBaeT, 4TO cpelud MEAMIMHCKUX PaOOTHHUKOB
Ha0JI0/JaeTCs TOBBIIICHHBI YPOBEHb 3a00J€BA€MOCTH MICUXUYECKUMH PacCCTPONCTBAMH,
B OOJIBIIMHCTBE CIIy4aeB MPOSIBISIETCS] B BUJE JACTIPECCUU, TPEBOKHBIX HapyILIEHHUM, TICH-
XOCOMAaTHUYECKUX PACCTPOMCTB, CyULUJANbHBIE MONBITKH, 37I0YMOTPEOICHHE aJIKOT0JIEM
U IPYTUMH IICHUXOAKTUBHBIMH BEILIECTBAMHM, YTO HE MOXKET HE OTPa)KaThCs Ha UX Ipodec-
CUOHAJIbHOM IEATEIBHOCTH.

IIcuxuyeckoe 310poBbE Bpaydei

Tpyn OonblIMHCTBAa Bpaued XapaKTepU3yeTCs 3HAUUTEIbHOM HMHTEIJICKTYaJbHOU
Harpy3Koii, B psiJie CllydaeB OH CONPOBOXAAETCS OONBIIUMH (PU3MUECKUMHU YCUIHSIMH, HO
BCEr/ia MPEeIbsIBISIET MOBBIICHHBIE TPEOOBAaHUS K 00bEMY ONEPATUBHOM U 10JITOBPEMEH-
HOI mamsTH, BHUMAaHHUIO, BBIHOCIMBOCTH, JUIMTEILHOMY COXPaHEHUIO pabOTOCIOCOOHO-
CTH, a TaK)K€ K COBOKYITHOCTH JINYHOCTHBIX Ka4eCTB Bpada, MO3BOJIAIOIIMX €My B TeUe-
HUE BCEro NpoQecCHOHAILHOrO CTa)ka paboTaTh B KOHTAKTE C OOJIbHBIMU JIHOABMHU C CO-
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XpaHeHHEeM HeoOX0AUMOro YpOoBHs npodeccuoHanu3ma u cocrpaaanus [4, c. 10]. Kpome
TOTO, MEIPAOOTHUKN OTMEYAIOT CTPECCOBBIMU M Apyrue (akTOpbhl: JOCTATOYHO HAMpsI-
YKEHHBIA pabouuii pUTM U €ro BIUSHHE HAa JUYHYIO JKU3Hb, HE BCEr/a MOXXHO JOCTUYb
KapbepHOTO POCTa, HEJOCTATOYHOCTh PECYpPCOB, HEaleKBaTHBIC (OPMBI TOMJICPKKH U
KOHTPOJIS, HEAJCKBATHBIE METOJIbI yIPABIICHUs, TOCTOSTHHBIE PEOpraHU3allii, HEJ0CTa-
TOYHAsi BOBMOXKHOCTb BIIUSIHUSI HA YCJIOBHS paOOTHI.

B oaHOM M3 O0TE€UeCTBEHHBIX MCCIIECIOBAHUM CPEIM OTPUIIATEIIHHO BIIMSIONIMX Ha
310pOBbe (PAKTOPOB, CBSI3AHHBIX C BpaueOHON mpodeccuei, ObUTM Ha3BaHBI BBICOKAs
CBEpXHOpMaTHBHAsl pabodas Harpy3ka (COBMECTUTEIHCTBO, YACThIE JIEKYPCTBA UIU JO-
MOJIHUTENbHAS paboTa BHE OCHOBHOTO pabodero MecTa); JUMHAMUYECKHUE TIePEeTpy3KH JIH-
00, HAMIPOTHUB, TUIOJUHAMHUS; HEAOCTATOYHAS JUTUTEIHLHOCTH HOYHOTO CHA; HecOaJaHCH-
pPOBaHHOE M HEMOJIHOIIEHHOE TUTaHWE; HEXBaTKa BPEMEHHU [UIsi 3a00ThI O 3/I0pPOBbE
[3, c. 4-8].

brino mposeneno uccienoranue B 2009 Y. Tokuda et al., pe3ynbpTarsl mokasanm,
YTO YXYyJAIIEHUE MCUXUYECKOTO 310POBbs Bpadeil cTalimoHapoB OO0JIbIlIe BCETO CBSI3aHO C
HEYJIOBJIETBOPEHHOCTHIO CBOEH pabOTOM, a Takke HEJOChIIaHUEM, MOCTOSTHHOW Tepepa-
00Tkol. HeBO3MOXKHOCTh KOHTPOJIMPOBATh HOUHBIE JIEKYPCTBA U KAYECTBO BHITIOTHEHUS
paboThl KOCBEHHO OTpa)kajach Ha COCTOSIHUM 3/10pOBbsi. Ha yJI0BIE€TBOPEHHOCTH CBOEH
paboToil y >KEHILMH HEAOCHINaHWE BIUSJIO CUJIbHEE, yeM y MyuuH. Cpeau acreKkToB
npodeccuoHaNbHON NEATETLHOCTH B OOJbINEH CTETIEHH Bpaul HEAOBOJIBHBI COJIEPIKAHU-
€M paboThl, YCIOBUSIMH TPy/Aa U €€ oriarhl. IMEHHO 3Ta HEYJOBIETBOPEHHOCTh MOXKET
BIIMATH HA B3AaUMOOTHOIIICHHUE C TTAIMEHTAMH, KOTOPasi MPOSIBIISIETCSI ¢ CUMIITOMaMHU SMO-
UOHAJILHOTO BBITOPAHUS Y MEAUIIMHCKUX PAOOTHUKOB.

Y paGoTHHKOB METUIIMHCKOW cQepbl pasMep YCPEAHEHHOW 3apabOTHON ILIaThI
CYIIIECTBEHHO HIKE CPEIHEU IO MPOMBIIUIEHHOCTH, YTO HE COOTBETCTBYET YPOBHIO 00-
pa3oBaHUs U, KOHEYHO e, BRICOKOM OOIIECTBEHHON 3HAUYUMOCTH WX JeSITeIbHOCTH. W3-
3a HU3KOM OTUIaThI TPyJAa, KaK MPaBUJIO, BOSHUKAET COIMANIbHAS HAMPSKEHHOCTD B ME/IH-
IIUHCKUX KOJUICKTUBAX, KOTOpas HAMPSIMYIO OTPAXKAETCsl HA COCTOSIHUU 3/I0POBbSI, TIOBBI-
1aeTcsi YpoBeHb KOH(MIMKTHOCTH, MOXET U3MEHUTHCS OTHOIIEHHE K padOTe W IMaIUeH-
TaM, Takke OyJIeT OTMEYaThCs BIUSHUE Ha KAYECTBO MEIUIIMHCKON MTOMOIIIH.

M.A. CerueB (2008) npu ucciaea0BaHUU CEMEHHBIX M OBITOBBIX YCIIOBHM KU3HH,
COIMAITEHO-KOHOMUYECKOTO TIOJIOKEHHS Bpauel CTapIiero TpyaocrnocoOHOro BO3pacTa
OTMETHUJI CIICIYIONINE OCOOCHHOCTH: MaTEepHATbHOE TOJI0KEHUE B CEMbSIX Bpadeil Haxo-
JUTCSl HA HU3KOM YPOBHE (JIOXOJ Ha OJHOTO YJieHa CEMbU HUXKE MPOXKUTOYHOTO MHUHH-
myma). TyT ke CTOUT OTMETUTH, YTO OOJbIIAsl YaCTh Bpadyeil XoTeau Obl CMEHUTh MECTO
paboThI M3-32 HU3KOW OTUIATHI TPyJa M YUTH B YACTHYIO OPTaHU3AINIO, HEKOTOPBIE CEMbH
TI0JIBEPTalOTCs MMOCTOSTHHO KOH(JIMKTAM H3-32 YaCTOTO OTCYTCTBUS CYNPYyTa WU CYIIPYTH
JI0Ma, W3-3a HU3KOM 3apabOTHOM TuiaThl M HE TOJbKO. Ha doHe 3Toro Bpaum uiryT 1o-
MOJIHUTENBHYIO paboTy, 6€pyT AOMOIHUTEIBHBIE CMEHBI, UTO SIBHO HAHOCHUT YIIEpO MCH-
XHUYECKOMY U (PU3NIECKOMY 3/I0POBBIO.

Kaxaplii Bpau mo-cBoemMy pearupyeT Ha IPOUCXOAIINE, Ha KOH(MIUKTHBIC CUTya-
1[UU, pa3jIndHble cTpeccoBbie (pakTopbl. HecMOTpsi Ha BBICOKHIT ypOBEHb CTPECCOTEHHBIX
BO3JICHCTBUI Ha paboTe, JaleKo He Y BCeX Bpauel HaOIt01aeTcs TICUXOMaTOIOTUYECKUe
CUMNITOMBI. B OCHOBHOM 3TO 3aBHUCUT OT PaziUYHBIX (DAKTOPOB, KOTOPHIE OMPEIEISIIOT
BOCIIPUUMYHUBOCTh JINYHOCTH K BBICOKUM (DU3UYECKUM U AIMOIMOHAIHHBIM Harpy3KaM.
SnoHCKuE yueHble CUMTAIOT, YTO 00Jiee YYBCTBUTENBHBI K CTpecCy Ha paboTe KEHIIUHBI-
Bpaud, yeM MyxunHbl. Ho B BennkoOpuTaHuu yueHble OTMEYAIOT, YTO TIOJI HE BIUSET HA
CTPECCOYyCTOMYMBOCTD B JIAHHOM MPOQeccuu.
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Awmepukanckue yueHsie B 2007 rogy oOHapy>KHUIIH, 4TO IMOLIMOHATBHBIA KOMDOPT
Bpayeil Ha pa0oTe CTATHCTHYECKH CBS3aH C BO3pacTOM. MOJOJbIe Bpayul MPOSIBIISLIN
OOJBIITYIO 3aMHTEPECOBAHHOCTH B pabOTEe M MONTydaar OOJBIIE yIOBIETBOPEHUS OT HeEe,
HO C BO3PAaCTOM A3TH TMOKa3aTEIN CHUKAIUCH. YUCHBIC CBSA3BIBAIOT ATOT (aKT C MOJyde-
HUEM OIIbITA W HE OMPABJAHUEM CBOMX OXUJaHUU. M3yueHne mporHocTudeckux (axro-
POB 37I0POBbS Y Bpaueil BBISIBUIIO Pa3IUYHbIC MOBEACHUYECKUE PEAKIIMU U YEePThI XapaKTe-
pa, CoCOOHBIE KaK OCNa0uTh, TaK U YCYTyOUTh BIUSHHUE CTpecca IMPHU OMpeeTeHHBIX
CTpaTerusix CoBjiajaHus (HampuMmep, coluanbHas MOJIEPHKKa, BRIHOCIMBOCTb, MEpPeK-
LIUOHU3M, MOBEJIEHYECKAs] NepceBepals, ONTUMHU3M, OLIYIIEHHE IOCIIEI0BATEIbHOCTU
JENUCTBUI, Bepa B COOCTBEHHBIE CHUJIbI) IPUBENIO K TOMY, UTO THUI JIUYHOCTHU JJIs BbIjEIIe-
HUS TPYIIBI PUCKA MPU PEAKIMUA Ha CTPEcC SBISAETCS 0ojiee BaXKHBIM KPUTEPHUEM, YEM
OTJIeJIbHBIC JTUYHOCTHBIC XapaKTepucTUKH. OOIICTPUHATHIM CUUTAETCS MHEHUE, UYTO CY-
LIECTBYIOT TEHJIEPHBIE OTIWYUSL CpEAu Bpadyeil-TeparneBTOB U CTYACHTOB-MEINKOB
B OTBETE Ha CTPECC, MEPEKUBAHUU CTPECCOBBIX CHUTYyallMd W MATONCUXOJIOTUYECKHUX
CUMIITOMAX.

Cpenu Bpaueil BBICOKHMI YpOBEHb CaMOYOUICTB, HEKEIM CPEIU MpeCcTaBUTENIeH
npyrux npodeccuii. Donmez L., eme B 1996 rony yTBepknai, 4To ypoBEHb ACTPECCUU
cpeau Bpauel pazIuyHOM CHeluaaIbHOCTU cocTaBisieT 27 %, a BOT 4acToTa CyULIUalb-
HeIX TonmbITOK 13%. Cpean Bcex KaTeropuili METUIMHCKUX pPAOOTHUKOB Bpaydu-
MICUXUATPBI BXOJST B IPYIILYy CAMOT0 BBICOKOT'O CYMIIMAAIBHOTO prucka. OHU BCTPEUAIOT-
csl B 5 pa3 yaiie, 4eM B OOIIeH MOy, Y CTAHOBIIEHO TaKXKe, YTO TPETh NMICUXHATPOB
COBEPIIIN CYULIHU]I B TIEPBBIC TO/bI MPOdeCcCUOHATBLHOMN AesiTeabHOCTH [7, ¢. 44-47]. Kak
MOKAa3bIBAET CTAaTUCTHKA, HamOOJee BBICOKHI YpOBEHb CaMOYOUHCTB perucTpupyercs
Cpely MEIUIIMHCKUX paOOTHHUKOB JKEHCKOTO Mosa. JKeHIMHBI-Bpayl COBEPIIAIOT CaMo-
youiicTBa B 3 pasza daile, 4eM MpeJCTaBUTEIBHUIIBI APYTUX MPOQPECCHid, a s MYKIHH-
Bpadell 1mokas3aTelb CaMOyOHIICTB BIBOE MPEBBINIACT CpeHecTaTuCTUUeckui. Jlenpeccus
cpenyd MenpabOTHUKOB OTMEYAETCS 4acTO, YTO y MY’)KUMH-Bpauel, 4TO y IKEHIIHUH-
Bpauei, 0JJTHAKO UMEHHO >KEHCKHUH I10J1 COBEPIIAET 3aKOHYEHHBIN CYULIUL.

KauecTBo XH3HM Bpa4yei

KadecTBo sxu3HM cpein paOOTHUKOB MEAUIIMHCKON Chepbl MOXKET PE3KO CHU3UTh-
Csl W3-3a2 HEYJOBJETBOPEHHOCTH MaTepUaJbHBIM TIOJOKEHHUEM, paboTOH, >KUIUIIHO-
OBITOBBIMH YCJIOBHSIMH, OTHOIIIEHUSIMU C KOJUIETaMH, HAYaJIhCTBOM Ha paboOTe, OTHOIIIE-
HUSIMU B CE€MbE, MIPOBEJACHUEM CBOETO J0Cyra M oTmycka. OTHOIIEHHE Bpadeil K CBOeH
paboTe B 1€JIOM OLEHUBAIOCH MO MOJIOXKUTEIbHBIM UM OTPULIATEIbHBIM OTBETaM Ha BO-
IPOC O >KENTAaHUU CMEHUTh MECTO pabOThI WM MPOQECCHIO, a TAKKE HAIUNYUE XPOHHUYE-
CKUX 3a00JIeBaHUM, yIOTpeOIeHNE IICHXOAKTUBHBIX BEIIECTB.

Hamu Owputo mpoBeneHo mccieoBanue cpeau Bpaden [lepmckoro kpas. YyacTtue
npuHsan 50 Bpadeil pazinyHOM crnenuanbHOCTH. M3 HMX 32 KeHIMHBI U 18 MyK4uH,
BO3pacTHas kareropus 28-60 neT, TeM caMbIM MOXHO pa3/eIuTh Ha MOJOJION BO3pacT
(28-40net) u 3pensiit Bo3pact (41-60 ner). MccnenoBanue oLlEHKH KauyecTBa )KM3HU Bpa-
4yell ObLJIO MPOBEJEHO C YYETOM CTETCHH YJIOBJICTBOPEHHOCTH (PaKkTOpamMu, KOTOPHIE MO-
I'yT CHU3UTh Ka4e€CTBO JKU3HHU.

CornacHo NoJly4eHHBIM JAaHHBIM, MaTEPUATbHBIM MOJIOKEHUEM HE yJOBIIETBOpE-
Hbl 84,0 % Bpaueld, npoBeaeHueM otirycka 36,0 %, npoeaenuem gocyra 60,0%. Takumu
aCreKTaMu COLUAIbHON JKU3HEEATEIbHOCTH, KaK KIJIMIIHO-OBITOBBIC YCIIOBHUS, HE yI0-
BieTBopeHbl 64,0 %, comepkanuem padoTel 42,0%, B3aMMOOTHOIIEHUSIMH C Hadallb-
ctBoM 32,0%, otHouieHusiMu B ceMbe 20,0%, u oTHomenusimu ¢ koseramu 10,0% pe-
crioHAeHTOB. Cpeiu BO3pacTHOM KaTeropuu Tak)Ke€ OTMEUEHBI OTJIMYUS B MPOBEICHHOM
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ucciaeqoBaHuu. MarepuaibHbIM MOJIOKEHUEM HE YIOBJIETBOPEHBI CPEAU MOJIOAOTO BO3-
pacta 85,7%, Torma Kak Bpayeil 3penoro BO3pacTa, BBHICKA3aBIIMX HEIOBOJILCTBO, OBLIO
MeHble — 78,8%; mpoBeaeHUeM Jocyra He yIOBJIETBOpeHBI 53,5 % Bpaueld M0OJIOJ0TO
Bo3pacta u 68,7 % Bpaueil 3pesioro Bo3pacra, a MpPOBEJIECHUEM CBOETO OTITyCKa B OOJIb-
el CTENeHH HEeJOBOJIBHBI Bpaun MoJIo10To Bo3pacta (39,2%), uem Bpauu Oosee 3penoi
Bo3pactHOU kareropuu (31,8 %). Takumu acrieKTaMu COIUATBLHOM JKU3HEEATEIbHOCTH,
KaK KUJIUITHO-OBITOBBIE YCIIOBHUS, HEIOBOJLHBI 67,8 % Bpaueld MOJ0A0r0 Bo3pacTa U
59,0 % 3penoro Bo3pacta. ConepkaHueM cBoeil paboThl He yAoBIeTBOpeHbl 39,2 % Bpa-
4yeil Mosozoro Bo3pacta u 45,4 % Bpauell 3pesioro u Moxuiaoro Bo3pactoB. B cBoro oue-
pelb, B3aMMOOTHOIIICHUSIMU C HAYaJIbCTBOM Ha paboTe BhICKazaid HeAoBOJIbCTBO 41,0 %
Bpayeil 3penoro Bo3pacTa, 4To 0oJiblle 0 CPABHEHUIO C BpayaMH MOJIOJOrO BO3pacTa —
25,0%. Cpenu HEyOBIETBOPEHHBIX OTHOIIEHUH ¢ Kojuieramu Obuto 10,7 % Bpaueit mo-
nonoro Bo3dpacta u 9,0% Bpadeit 6osee 3pesioil BO3pacTHON KaTeropuu; OTHOIICHHUSIMU B
cemMbe He yaoBierBopeHsl 21,4% Bpaueil mosonoro Bozpacta u 18,1 % Bpaueil 3penoro
Bo3pacTa. Hey/ioBi1eTBOpEHHOCTh OCHOBHBIMHU AaCMEKTaMH COLIMATIBHOUN >KU3HEAEsSTelb-

HOCTH C y4€TOM BO3PACTHOM IPUHA]IICKHOCTH MpecTaBiIeHa B Ta0. 1.
Tabmmia 1

IToka3aTe/ i HEYA0BJIETBOPEHHOCTH Bpa4yell OCHOBHBIMH

acneKTaMM COIHAJIbHOM KM3HeNesATEJTbHOCTH € Y4€TOM BO3pacTa
Kpurepuu % cpenu Bcex % cpe/ Bpavcii % cpenu Bpaueit
HEYJOBJIETBOPEHHOCTH YHACTHHKOB MOJIOJIOTO BO3pacTa 3peJIoro
HCCIICIOBAHUS BO3pacra

MartepuanbHOE MOJIOKEHUE 84,0 85,7 78,8
Coneprxanne paboThl 42,0 39,2 454
JKunmuniHo-ObITOBBIC YCIIOBHS 64,0 67,8 59,0
OTHOIIEHHUSMU C KOJUIETaMH 10,0 10,7 9,0
OTHOLIEHHS ¢ HAYaI5CTBOM 32,0 25,0 41,0
OTHOIIICHHS B CEMbBE 20,0 21,4 18,1
[TpoBeaeHue cBOETo Aocyra 60,0 53,5 68,7
IIpoBeneHue cBOEro OTNycKa 36,0 39,2 31,8

OTtHomeHne Bpadell K cBoed paboTe B LIEJIOM OICHUBAJIOCH IO MOJOKHUTEIbHBIM
WIM OTPULIATENIbHBIM OTBETaM Ha BOIPOC O >KEJIAHUU CMEHUTh MECTO padOThl WU IPO-
deccuto. Bpauei, xenamommux CMEHUTh MECTO pabOThl B MPOLEHTHOM COJIEPKAHUU CO-
craBuio 34,0 %, a xenaromux cMeHUTh mpodeccuro — 16%. Cpeau Bpadeid MOJI0I0TO
Bo3pacta 35,7% XOTAT CMEHUTHh MecTo paboTsl u 21,4% xotenu Ob1 CMEHUTH Tpodec-
cuto. Uto kacaercst Bpaueil 3penoro Bo3pacrta, To 31,8% xoTenu Obl CMEHUTH MECTO pa-
00oTel 1 Bcero auiib 9,0% xorenn Obl cMeHUTH npodeccuro. [lokazarens OTHOLIECHUS
Bpauell K cBoeil pabore M mpodeccuu B 3aBUCUMOCTH OT BO3pacTa MpeiCTaBICHBI
B Ta0x. 2.
Tabmuia 2
IToka3aTe/ib OTHOLIEHHUSI Bpaueii K cBoeii padoTe U npodeccHu B 3aBHCMMOCTH 0T BO3pacTta
% cpenu Bcex

% cpenu Bpaue

% cpenu Bpauein

mpodeccuio

[Tokazarenu YYaCTHUKOB
MOJIOJIOTO BO3pacTa 3penoro Bo3pacTa
HCCIIEJOBAHUS

Kemaronye cMEHUTE

I 34,0 35,7 31,8

MEeCTO pabOThI

Kemaronye cMEHUTE

i 16,0 21,4 9,0
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Bpauu yuacTByromue B uccieroBaHuu otmeuarot ynorpebinenue [TAB takux kak:
Koge, curapersl, ankoroyb. M3 Bcex yd4acTHHKOB KO(e YMoTpeOmnsioT exenHeBHO 82%,
cpeau Bpaueil Mojoaoro Bo3pacta 92,8%, a BOT cpeau Bpadeil 3pesioro Bo3pacta MEHb-
e, Bcero 68,2%. Urto kacaeTcst ynoTpeOaeHUs] CUTapeT €XeIHEBHO, TO U3 BCEX y4acT-
HUKOB MCCJIEIOBaHMS JIOJIsl Kypsamux coctaBuia 58,0%. Cpenu Bpadeil MOJIOIOTO BO3-
pacta 75% KypsT €XeIHEBHO, CPEAN Bpauei 3peioro Bo3pacta ToJIbKO 36,3% KypsT cu-
rapeTsl. McciemoBaHue BBISIBUIIO, YTO CPEIM BCEX YYACTHUKOB QIKOTOJb €XKEITHEBHO
ynotpebnstor 0%. PesynbraTel ynorpebnenus IIAB cpenu Bpadeil mpenacTaBieHbl B
Tabu. 3.

Tabnuua 3
E:xxenneBHoe ynorpediaenue IIAB cpenu Bpadeii B 3aBUCHMOCTH OT BO3pacTa
[IAB % cpenu Bcex ydacrt- % cpenu Bpauen % cpenu Bpauen
HUKOB UCCJIETOBaHMSI MOJIOJIOTO BO3pacTa 3pelioro Bo3pacra
Kode 82 92,8 68,2
Curapersl 58 75 36,3
AJKorosp 0 0 0

Hanmnumne xponunyeckux 3aboeBaHuil y Bpaued, MPUHUMAIOLINX Y4acTUE B HCCIIe-
noBaHUHU, cocTaBWio 54%. UTto kacaeTcs Bpayeld MOJIOJIOIO BO3pAacTa M Bpadeu 3pesioro
BO3pacTa — IPOLIEHTHOE COOTHOILIEeHHe cocTtaBmiio 60,7% u 27,2% cOOTBETCTBEHHO.

Hcxons u3 pe3yspTaTOB HUCCIENOBAHUS, MOKHO CKa3aTh, YTO IOKA3aTENIIMU He-
YAOBJIETBOPEHHOCTH Bpaudell CTalM MaTepUaIbHOE MOJIOKEHHE, COJepKaHUe padOThl U
KUIHMIHO-OBITOBBIE YCIIOBUS, KaK Cpely Bpauel MOJIOAOIO BO3pacTa, TaK M Cpeau Bpa-
yeil 3penoro Bo3pacta. CMEHUTh MECTO paboThl XoTeiau Obl 34% Bpaueil, MpakTUYECKU
OJIMHAKOBOE KOJIMYECTBO YYACTHUKOB B 3aBHCHUMOCTH OT Bo3pacta. CMEHHUTH npodeccuio
XOTST B OOJIbIIIEH CTENEHH Bpadyd MOJIOAOr0 Bo3pacTa, uto coctasisieT 21,4%. Ilpu uc-
CJIeIOBAaHUU €KeqHEeBHOTO yrnoTpebnenus [IAB BbISICHHIIOCH, YTO MOJIOABIE Bpauud B 2
pa3a Oonbiie ynorpebistor ITIAB, uem Bpaun Gonee 3pernoro Bo3pacra. Urto kacaercs
HAJIMYHUST XPOHUYECKHUX 3a00JIeBaHMIA, TO CPEIU Bpadeil MOJIOJIOTO BO3pacTa MOKa3aTelH
MPEBBIILIAIOT B JIBA pa3a, [0 CPABHEHUIO C TIOKA3aTeIsiMU OoJiee 3pesioll BO3pacTHOW KaTe-
TOpUH YYaCTHUKOB.

Takum 00pa3om, MOJABOMS MTOTH MPOBEACHHOTO MCCIIEOBAHUSA, MOXKHO CIENIaTh
BBIBOJI, UTO BCE Bpaud pa3IMYHBIX CIELUUATBLHOCTEW MMEIOT Kaue€CTBO JKU3HHU CPEIHErO
ypoBHA. OTAETBEHO OTMETHM, YTO YPOBEHb KaueCTBA KU3HU YyTh HUXKE CPEIHEro y Bpa-
yeil Mosoioro Bo3pacta. CyIiecTByeT MHOXKECTBO (PaKTOPOB, KOTOpPbIE HEMOCPEACTBEH-
HO BJIMSIIOT HA KaYECTBO KU3HU, TAKKE Y OOJIBIINHCTBA BPAyeil BBIABICHO, YTO MICUXUYE-
CKO€ 3I0pPOBbE MEHEE YCTOMYMBO K BO3JIEHCTBUIO CTPECCOBBIX CUTYAIUH.
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CEKUMA «HAYKN O SEMJIE»

MMPOBJEMBI 'TOCYJAPCTBEHHOTI'O PEI'YJIMPOBAHUSA
TYPUCTCKOM JEATEJBbHOCTHU B BAUKAJIBCKOM PETMOHE

Cycnosa Mapusa Cepzeesna
MarucTpaHt ¢axkyJypTeTa cepBUca, Typu3Ma 1 roCTeIpPUUMCTBA,
Cankr-IletepOyprckuit rocy1apcTBEHHBI YKOHOMUYECKUI YHUBEPCUTET,
Poccus, . Cankt-IleTepOypr

B cratbe paccmaTpuBaeTCs OCOOCHHOCTh TYPHUCTCKOW IEATENBHOCTH B baikanbCKOM pernoHe,
AHATM3UPYIOTCS MPOOJIEMBI TOCYIAPCTBEHHOTO PEryJIMPOBaHHS TYPUCTCKOHN JCSITEILHOCTH B IAHHOM pe-
THOHE ¥ BO3MOXKHBIE ITyTH WX PEIICHUS.

Knrouegvle cnosa: TypusM, rocyaapCTBEHHOE PETyJIHUpOBaHHE TypH3Ma, balikaiabCKHil peruoH,
Typu3M B bypsitun n UpkyTckoit 00nacTu, mepCcneKTHBEI pa3BUTHS TYpU3Ma.

Ozepo baiikan, kak yuyactok Becemupnoro npupoanoro nacnenus FOHECKO, sB-
JsIeTcs OJIHUM U3 CaMbIX U3BECTHBIX M MOMYJISIPHBIX OOBEKTOB TypHU3Ma He TOJIbKO B Poc-
CHM, HO U B MUpPE. YHHUKAIbHOCTh U HJIEMHUYHOCTH (JIOPHI U (hayHbI CIOCOOCTBYET aK-
TUBHOMY Pa3BUTHUIO Typu3Ma B JaHHOM pernoHe. OTapix Ha baiikane MOKHO CpaBHUTSH C
MPUOOIIEHUEM YEIOBEKA K MPUPOAE — AUKOM, HETPOHYTOW TEXHHUUYECKUM MPOTrPECCOM U
ypOaHu3aluuen, YucTol U OYEHb Pa3HOOOPa3HOM.

Typusm Ha baiikane — 370 He IPOCTO noceleHue o3epa. Typuctuyeckue Komima-
HUU CETOAHS MPEUIaraloT pa3jIMYHble BAPUAHThl SKCKYPCUOHHBIX MAapLIPYTOB JJISl TOTO,
YTOOBI OTKPBITH TYPUCTaM BCIO KpacoTy YHHUKaJIBbHOIO o3epa. ['ocyaapcTBo B CBOIO ode-
peap Tak >Ke AENaeT MHOIO€ I YCTOMYMBOIO Pa3sBUTHUSA TypU3Ma U KOOPAUHALMM Ty-
PUCTCKOH JEATENBHOCTU B JAaHHOM pervuoHe. Bo-nepBbIX, A1 KOOpAMHALMM TypUCTHYE-
CKOM /IeATEIbHOCTH U IS €€ PAa3BUTHUS 110 BCEM HAIPABICHUSM OBLI CO3/1aH €IUHBIN TY-
PUCTUYECKUN PETHOH, KOTOPBIM CETOINHSI M3BECTECH KaK «balKaJbCKUN TYpUCTUYECKHUU
pernon». OO0beaMHEHNE MTPOU3OIIIO HA OCHOBAHUU MEXPErHOHAIBHBIX CBSI3€il B Typu-
cTU4eckoii chepe.

AxBatopus o3epa bailikan pacnosaraercsi Ha TEPPUTOPHM JBYX PETHMOHOB. JTO
pecniyonuka bypstus u Upkyrckas o61acte. s TypuCTOB, KOTOPBIE MOCEIIAIOT 03€pPo,
TYPUCTHUYECKUI OOBEKT pacCMaTpUBACTCs KakK €AMHBIM, HE3aBUCHMO OT TOIO B KAaKOM
cyobekte PO on pacnonaraercsi. balikanbCkuil TypUCTHUECKUN PETHOH — 3TO aKBATOPHUS
o3epa baiikan ¢ nmpuiierarolmumMu paioHaMu, BKJIIOYasi BCE CYIECTBYIOIIME HA TEPPUTO-
puM TypucTHueckue o0bekThl. MIHppacTpyKkTypa TypuzMa — 3T0 KOMIUIEKC COOpPYKEHUH,
KOMMYHUKAIIMOHHBIX U MHXEHEPHBIX CETEW, JOPOT, CPEACTB CBSI3M M OpPraHU3alUM, KO-
TOpBIE 00ECTIEYUBAIOT HOPMAJIBHBIN TOCYT TYPUCTOB M UX JOCTYN K TYPUCTUYECKUM pe-
cypcam [4].

Heo6xoauMocTh BBeIeHUsI €IUHOTO MOHATHS «balKaabCKUl TypUCTHYECKUN pe-
TMOH» OBUIO CBSI3aHO C T€M, YTO TFOCYAApPCTBO IUIAHUPYET HOBBIE pazpaboTKu B cdepe
OCBOEHHS TEPPUTOPUHN KaK TypHUCTHUECKOro oObeKkTa. B Hacrosiiee Bpemsi cTpareruye-
CKas Ledb pPa3BUTHS PErHMOHA 3aKIIOYAeTCd B 00ECIEeUEeHUU KOHKYPEHTOCIOCOOHOCTH
baiikanbCkoro pervoHa Ha JUIMTENbHBIM nepuol. Kpome Toro, ogHOW M3 NPUYMH NPHU-
CTaJIbBHOI'O BHUMAaHMs I'OCYyAapCTBa K JAHHOMY TYPUCTUYECKOMY PETMOHY SIBISETCS, TO,
yTo 03epo baiikan Bxoaut cnucok Bcemupnoro nacieauss FOHECKO. Cnenyer orme-
TUTh, 4TO U3 Bcel Teppuropun Poccum B cnmcok Bceemupnoro nacnenuns IOHECKO
BKJIFOUEHBI TOJIBKO 5 POCCUHCKUX MPUPOIHBIX 00BEKTOB. DTO AEBCTBEHHBIE jJeca Komu,
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ByJkaHbl KamuaTky, 3050Tble AnTaiickue ropsl, 3anaanbiii KaBkas n. kak 0TMEYalloCh
panee, o3epo baiikai [4].

HesaBucumo ot pacnosiokeHusi oObeKTa, Ha CErOJHSALIHUN J€Hb AJI1 pa3BUTHUS
Typu3Ma B OT/ICJIBHO B3ATOM pErHOHE 0€3 MOACPKKHU ToCcyJapcTBa He 000 TUCh. Teppu-
TOopusi 0aWKaJIBCKOTO TYPUCTUYECKOTO PETHOHA Ha CEroJHs MMEET BCE IIAHCHI, YTOOBI
CTaTh MEXAYHAPOJHBIM TYPHCTUIECKIM O00BEKTOM, HECMOTPS Ha TO, 4TO ¢ 1990-x To70B
BCE elé ocTarTCs MpoOJIeMbl, MPENATCTBYIOLINE 3TOMY U HEMOCPEACTBEHHO CBSI3aHHbIE
C HECOBEPILEHCTBOM CHCTEMBI LIEHTPAJIU30BAHHOIO (PUHAHCUPOBAHUS OTPACIU B JaHHOM
peruone. Kpome toro, 6u3Hec-CTpyKTyphl B BUAY HECTAOUIBLHOCTH TYPUCTHUECKOTO I10-
TOKa SBJSIOTCS HE TMPUBJIEKATEIbHBIMU JJII TOCYJAPCTBEHHOTO WHBECTHPOBAHUS
B TYpHU3M.

Takum o6pa3oM, ¢puHaHCOBOE OOecredeHHe TYpUCTHUYECKOM OTpaciu B JTAHHOM
pPETMOHE 3TO OJIHA U3 KIIOYEBHIX MPOOIeM, KOTOpas TpeOyeT roCy1apCTBEHHOTO PETryJiIu-
poBanus. IlepBbIM 11arom Jijisi pelieHus JaHHOM MpoOJeMbl TOCYJapCTBEHHbIE CTPYKTY-
pBI IOCUUTAIN CO3JAaTh COBETHI U JAENAPTAMEHTHI IO TYpU3My IpH OOJACTHOM, pervo-
HaJIbHOW M MYHHLHMIAJIBHOW agMUHUCTpanuu. Ha ceronHsAIIHUI IE€Hb CyIIECTBYET HC-
NOJIHUTEIBHBIA OpraH rocyJapCTBEHHOM BJIACTHU, KOTOPBIM PETYIMPYET TYPUCTUYECKUE
NOTOKH B PErMOHE M Ha3bIBaeTCsl YIpaBJi€HHE MO TYpU3My MHUHHUCTEPCTBA SKOHOMHYE-
CKOI'O Pa3BUTHUSA TPY/Ja, HAYKH U BBICIIEN IIKOJIBI.

OpHolt U3 npu4MH HEAIPPEKTUBHOCTU TOCYJAPCTBEHHOTO PETyJIMPOBAHUS TYpPH-
CTHUYECKOM OTpaciu B 0allKaIbCKOM TYPHUCTUYECKOM PErHOHE, TOMUMO OTCYTCTBHS €H-
HOU cucTembl (PMHAHCUPOBaHMUS, SABIsAETCA HEIPPEKTUBHOCTh rOCYJIAPCTBEHHOW CTPYK-
Typbl YIIPaBJICHUS PAacCMaTPpUBAEMOM OTpaciblo. EXErogHo TypHCTHYECKHE KOMIIAHUU
pa3pabaTbIBalOT HOBBIE CTPATErMM W MPOTPaMMBbI JUISl MPHUBJICYEHUS TYPUCTOB U JUIS
oOecrnieueHus] UX KOM(OPTHOTO MpeObIBaHUS B paMKax TYPUCTHYECKOTO IMyTEHIECTBHUA.
HoBuiecTBa TypuCTHUYECKOW OTpaciu TpeOyrT 0ojiee COBPEMEHHOIO M IPOABUHYTOTO
pEeryJaupoBaHus CO CTOPOHBI rocyiapcrsa. TypucTudeckas OTpacib HYXAAETCS B TOM,
4TOOBI TOCYZapCTBO pa3padaThiBajIO HOBBIE MPOTPAMMBbI M CTPATErHH, KOTOPBIE ILIH OBl B
HOT'Y CO BPEMEHEM M COOTBETCTBOBAJIM 3alpocaM, KaK TYPUCTHUECKMX KOMIAHUM, TaK U
TypuctoB. B pecniybnuke Bypstus npobiema 3akiatoyaercss B ToM, yTo ¢ 1995 roxaa, no-
cie cozpanust Komurera o aenam (u3KyJIbTyphbl CIIOpTa, TypU3Ma U MOJIOAEKH peopra-
HU3anus npoxoamwna Toibko B 2005 romy, korma OBLIO OCHOBAaHO pecyOJMKaHCKOE
areHTCTBO MO TYpU3MY, M, 32 KOTOPBIM 3aKpPENWIMCh BCE MOJHOMOYUSA U (PYHKIUU IO
yIOpaBJICHUIO oTpaciblo. pyrumu cnoamu, ¢ 2005 roma peopraHus3anuu CTPYKTYpPbI
yIpaBJ€HUsl OTpaciid He mpoucxoauiu [1].

Jlns perienust mpoOsaeMbl, Kak (PMHAHCUPOBAHUSA, TaK U YIPABICHUS OTPACIBIO HA
roCyJapCTBEHHOM YpPOBHE, MPEACTaBUTENS] PErMOHAJbHONM M MYyHUIMNAIBHONW aAMUHH-
CTpallMi HEOOXOAMMO 3a/1aTh 1I€JIEBOM OPUEHTHUP HA pa3BUTHE TYPUCTHUECKOW OTpACIHU B
0aliKaJIbCKOM PETMOHE, OCHOBBIBASICh HA BCEMUPHO M3BECTHBIX MPOrPaMM 110 TypU3MY U
CCBUIAsICh HA OMBIT CTPaH, I/Ie€ TYPU3M — 3TO OJiHA U3 BEAYLIUX oTpaciiell crpansl. Kpome
TOTO, Pa3BUTHE TYpU3Ma B PErHMOHE — 3TO HE TOJHKO BO3MOXHOCTbH MOJYYUTh UHBECTH-
poBaHUE B UHPPACTPYKTYpPY PETHOHA, HO U IIOBBICUTh YPOBEHb KU3HU HACEJICHUS 3a CUeT
JIOTIOJIHUTENIbHBIX pabOYUX MECT B TYPUCTHUECKOMN OTPACIH.

B pamkax nesTenbHOCTH rocy1apcTBa B YIPABIECHUU TYPUCTHUECKOW OTPACibiO B
2019 roay Obut npuHAT BaxkHbId mar. 1 aBrycra 2019r B cuny Berynwiu Ilpasuna opra-
HU3AaLUU TYPU3Ma U OTAbIXa B LIEHTPAJIbHON YKOJIOTHYECKOU 30He balKalbCKON MPUPOI-
HoUl Tepputopuu B Peciyonuke bypstus [2]. JlanHble IpaBuia yCTaHABIMBAIOT PUHIIN-
IIbl, HAMPABJIEHUS, IKOJIOTMUECKHE U MHbIE TPEOOBAHMS K OpraHU3alMi TYpU3Ma U OT/bI-
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Xa B LICHTPAJIbHOM 3KOJIOTHYECKON 30HE ballkaibCKOW MPUPOJHON TEPPUTOPUM B IIPEIE-
nax Pecny6nuku Bypsitus.

Takum 00pa3oM, yaanoch BBIICHUTB, UTO IpenacTaBisieT coboi baiikanbckuil Ty-
PUCTUYECKUN PErMOH M KaKMMH OpraHaMH TOCYJapCTBEHHOW BJIACTH PETyJIUPYyeTCs TY-
pUCTHYECKasi JCSITENIbHOCTh B JTaHHOM peruone (MuHuctepcTBo Typu3ma PecryOmuku
Bypsitus u ArentctBo mo typusmy Upkytckoit obnactu). Llenecoo6pa3Ho ykaszatp 3aKo-
HO/IAaTeNbHY0 0a3y, HAa OCHOBAaHUU KOTOPOl IEHCTBYIOT OpraHbl PeryJIupoBaHUs:

— @epnepanbHoro 3akoHa oT 1 mast 1999 roga Ne 94-d3 «O6 oxpane o3epa baii-
Kam» [S];

— IIpaBuna opranuzanuu Typu3Ma M OT/bIXA B LIEHTPAIbHON 3KOJOTUYECKOM 30HE
baiikansckoit mpupoHoit Tepputopun ot 19 centsaops 2019 roga Ne 777-nm, yTBepke-
HBI PaBUTEILCTBOM MpKyTckoii obmactu [3];

— Iloctanosnenue ot 1 aBrycra 2019 roga N 416r. Ynan-Ya3 O0 yTBepkaeHuu
[IpaBun opranuzanuu Typu3Ma U OTAbIXa B LIEHTPAJIBbHON IKOJOTUYECKON 30HE baiikaib-
CKOM mpupoiHo# Tepputopun B PeciyOnuke bypsitust [2].

Takum oOpazom, 3akoHOIaTEIbHAS 0a3a yCTaHABIMBAET HE TOJIBKO MpaBUiIa Opra-
HU3AIUU TYPUCTCKOMN JEATEILHOCTH B PETHOHE, HO U YCTAHABJIMBAET OTBETCTBEHHOCTH 32
HaHECEHHUE Bpea OKpykarollei cpeae ozepa bakikai.

B 3akmtouenue ciemnyer OTMETUTh, YTO balKanbCKUK TypUCTUYECKHN PETrMOH
MMEET MHOTO IIAHCOB BBIUTH MHUPOBOM YPOBEHb M CTaTh MEXKIAYHAPOIHBIM TYypPHUCTHYE-
cKkuM perroHoM. OHaKo, JUIsl TOCTHXKEHMSI TaHHOM 11eJId He0OXOAUMO YCTPaHUTh IMPO-
0elbl B TOCYJapCTBEHHOM PETYJIMPOBAHUU OTPACIH B BUJIE OTCYTCTBHUS pEOpraHU3alun
OpraHOB Ha MPOTSHKEHUH 15 JeT 1 HeoOX0UMOCTH (PMHAHCUPOBAHUS U MHBECTHPOBAHUS
B OTpACIb JJIs €€ MEePCIEKTUBHOIO U CTA0OUIBHOTO PAa3BUTHSL.
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CEKUUA « TEXHUNYECKUNE HAYKN»

IKCIIEPTU3A KAYECTBA IWJIBHOI'O ITOJIOTHA
JJIA JIEKTPOJIOB3UKOB

Akumoe Banenmun Buxmopoeuu
cTyAeHT, CaMapCKuil roCyAapCTBEHHBIN TEXHUUECKUN YHUBEPCUTET,
Poccus, r. Camapa

[MunbHOE MOJNIOTHO AJIS ANEKTPUIECKOTO JIOO3HKa UCIIONB3YETCsl B LENAX PacCTHIMBAHUS pa3iny-
HBIX MaTepranoB. OHO UMeeT XBOCTOBHK Pa3jMYHBIX BHJIOB W pab0OvyI0 OBEPXHOCTh. B maHHON craThe
MIPOBOJIMTCS IKCIIEPTH3a IBYX MUIOK, a Takxke conocrasienne ¢ ' OCTamm.

Kniouesvie cnosa: NUIBLHOE IIOJIOTHO, SHCKTpI/I‘lCCKI/Iﬁ J'IO63I/IK, BBICOKOYTJICPOAUCTAsA CTallb,
6LICTpOp6)KyH_Ia${ CTallb, ICPOXOBATOCTD, TBépHOCTB, OKCIICPTU3a KaUCCTBaA.

Henb padoTbl — NpOU3BECTH 3KCHEPTU3Y KauyecTBAa JBYX IMUJIOK M UX COOTBET-
ctBus ¢ 'OCT 1435-99 u 'OCT 19265-73.

Dkcrneptusa nposoauiach Ha kadenpe CaMapcKoro rocyJapcTBEHHOTO TEXHH-
YeCKOro yHHBepcureTta «MarepuaioBefieHUe, TOPOIIKOBas METAITyprusi, HaHOMaTe-
pHUaIbD».

Wcnonb3oBanuch ciaeayromue obopyaoBanusa: CTallMOHApHBIA TBEpAOMEp IS
u3MepeHus TBEpaoctu mo merony Poksemia « TPS006M», HaCTONBHBIN 3aTOYHOM CTAaHOK
Packard PSBG — 250A.

CornacHo 3asBJIEHUSAM NPOU3BOJUTENIEH, MWIbHBIE MOJIOTHA UMEIOT CIIEIYIOIINE
XapaKTEPUCTUKH:

O6paszen Nel (puc.1)

Ctpana nipousBojcTBa — Kurait

Tun xBocToBUKA — T-00pa3HbIif

Marepuan — yriaepoaucTasi cTalib

OO6pabaTeiBaeMasi IOBEPXHOCTD — JIEPEBO

TBépnocts —45-48 HRC

[TokpeiTHE — OTCYTCTBYET

Bec — 0,005 kr

Jnuna ne3Bus — 100mMm

[[Iupuna — MM

Paccrosnue mexay 3yonamu — 2 Mm

O6pa3zen Ne2 (puc.2)

Crpana npousBoacta — Kutaii, bpennq — DEXXEL

Tun xBoctoBuka — T-00pa3HbIi

Marepuan — ObICTpOpEXKYIlasi CTalb

O6pabartpiBacmasi TOBEPXHOCTH — JTUCTOBON METaJLI

Teépnocts — 61-65 HRC

ITokpeITHE — OTCYTCTBYET

Bec — 0,007 kxr

JlnnHa ne3Bust — 75 MM

[Iupuna — 7,5 Mmm

Paccrosinue mexay 3youamu — 0,7 M.
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Puc. 2. Buemnuit Bug odpasma No2

[lepBsIii aTan 3KcnepTU3bl — OpraHojenTuieckuii Meroa. OH mokasaj, 4YTo TOBap-
HBIW 3HaK OTCYTCTBYeT Ha muiike oOpaserr Nel u mpucyTcTByeT Ha muiike obpasery Ne2.
O6pazen Nel u o6pazerr No2 OKpBITHS HE UMEIOT.

CornacHo u3MepeHUusM, MPOBEAEHHBIM Ha KOHTPOJBHBIX Becax DS — 708, Bec
nepBoi mwiku coctasisieT 0,006 kr, a BTopoit — 0,007 Kr, YTO COOTBETCTBYET 3asIBJICHU-
SIM TIpou3BoAUTeENel. Pa3Mephl MUIOK MOJTHOCTHIO COOTBETCTBYIOT 3asBJIICHHBIM.

N3mepenue tBEpHOCcTH 1O MeTony PokBemna. CornacHo tpebGoBanusim ['OCTo
TBEPAOCTD IS TIIOK J0DKHA ObITh auama3one 45 — 48 HRC u 61 — 65 HRC, cootBet-
CTBEHHO 151 1-0r0 1 2-0r0 00pa3ma. [IpomsBoauTenn o0enx MUIOK TBEPAOCTh HE YKa3bI-
BaroT. Heckonbko 3amepoB TBEpAocTu no mkaine HRC (puc.3) mokasanu, yto pabouune
MOBEPXHOCTH MUJIOK UMEIOT cienytromue 3HaueHus: oopasen Nel — HRCp= 46, obOpasen
No2 — HRCp= 64. CnenoBarenbHO, JeJa€M BBIBOJ, YTO TBEPAOCTh MEPBOTO U BTOPOTO
o0pa31a moJHOCThI0 coOTBETCTBYET TpeboBaHusm ['OCT.
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Puc. 3. 3mepenue TBEpAOCTU 10 MeTOly PokBeiia

Crnenyromuid 3Tamn 3KCIepTU3bl — mpoda Ha UCKpPY (pHc. 6), KOTOpast MPOBOAUTCS
uia onpeaeneHust Mapku ctanu. OOpazen Nel mokaszan cienyromue pe3yabTaThl: MMy40K
HCKp — KOPOTKHUH U TIPEPHIBUCTHIM COJTOMEHHO-KENTOTO 11BEeTa (pHC. 4).

»

Obpazerr Ne2 mmeeT IIMHHBI W POBHBIM MyYOK KPACHOBATO-KENTHIX HCKP
(puc. 5).
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Puc. 5 .Hpo6aHa UCKpy obOpa3zma Ne2

Cornacno tpeboBanuto 'OCT 1435-99 oGpaszenr Nel momkeH M3rOTOBISATHCSA U3
cTaym Mapku Y 7A, HO TakKe JIOMyCKAeTCs MPUMEHSTh CTAIH JIPYTUX MApOK C MEXaHU4e-
CKHMH CBOWCTBAMH HE HIDKE, YeM Yy CTaau Mapku Y7, oOpazer No2 coriacHo TpeboBa-
Huto ['OCT 19265-73 noikeH M3roTaBiIuMBaThCs W3 cTaM Mapku P6MS, HO Takxke 1o-
MyCKAaEeTCs MPUMEHSTh CTaJIH IPYTUX MAPOK C TAKUMHU MEXaHUYECKHUMH CBOMCTBAMH.

[To pe3ynpTaTaM MCCIEIOBaHUS MOKHO CKa3aTh, YTO TMEPBBIM 0Opa3er] clenan u3

MHCTPYMEHTaJIbHOU cTanu Y7A, BTOpOil U3roTOBJIEH U3 OBICTPOPEKYIIEH CTaTu MapKu
P6MS.

NPOBA HA WCKPY

MDY T AERORNCTAS
craan

Kowerpyumoiiian
efeaneyraspoLIeTaR
cram
Kouerpywcionan
SACUROYCAEPOANETAR
cramn
Wistpymen:

ccccc

ki

Puc. 6. Hpoa Ha UCKpY

Crnucok JuTepaTypsl

1. TOCT 1435-99. MexrocynapcTBEHHBIH CTaHIAPT: M3/IaTEIBCTBO CTAHIAPTOB OT 28 meKadps
1975 r.

2. TOCT 19265-73. MexrocyqapCcTBeHHBIH CTaHAApT: U3ATENbCTBO CTaHAAapTOB OT 10 mekadps
1973 1.
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3KCHEPTU3A KAUECTBA PA3BOJHBIX TAEUHBIX KJIIOUEN

Ananves /Imumpuii Anopeesuu
cTyieHT, CaMapCcKuil TOCy1apCTBEHHBIN TEXHUUECKUI YHUBEpcuTeT, Poccus, r. Camapa

Mopo3oea Enena Anexkcanoposna
K.T.H., 1011eHT, CaMapCKuil rocyJapCTBEHHbI TEXHUYECKUI YHUBEPCUTET,
Poccus, r. Camapa

Pa3BogHON KITI0Y — raeuHBIN KITIOY MIEPEMEHHOTO pa3Mepa, UCIONIb3yeMbI NI BpallleHHus Taek,
0ONTOB M IPYTHX AeTalicl. B maHHOM cTaThe MPOBOIUTCS HPKCIIEPTH3a IBYX PA3BOIHBIX TACUHBIX KITFOUCH,
a Takxke conocrasierue ¢ 'OCTowm.

Knrouesvie cnosa: Pa3BOAHBIC TACYHBIC KIIKOYH, TBépI[OCTB, IIEepOXoBaTOCTh, OJSKCIECPTHU3A
KadycCTBa.

Pa3BogHO racuHbIl KII0U UMEET MOABMKHAS TYOy, HEMOABHKHAS TyOKa, paccTo-
SHHE MEXIy ry0aMu H3MEpseTCs B MIJITUMETpax, PEryJIUPYIONIUN YEepPBIK M PYKOSTH,
KOTOpAasi BBITIOJHSET POJIb phlUara, HHOT/Ia PYKOSITh UMEET OOJUIIOBKY

Heab pabdoTbl — MPOU3BECTH SKCHEPTHU3Y KadecTBa JABYX Pa3BOJIHBIX TaCYHBIX
kioueit u ux coorserctBus ¢ 'OCT 7275-75 [1].

Dkcrneprusa npoBoauiachk Ha kadenpe CaMapcKoro rocyJapCTBEHHOTO TEXHH-
YECKOro yHHMBepcHuTeTa «MarepruaioBeieHHe, MOPOIIKOBas METALUIYPTrUsi, HAaHOMAaTe-
pHaIb.

Ucnons3oBanich crenyromue obopyaoBanus: CTalMoHApHBIA TBEpJOMED IS
u3MepeHus TBEpaocTu o Merony Poksemna « TP5S006M», HaCTONBHBIN 3aTOYHOM CTAaHOK
Packard PSBG — 250A.

CornacHo 3asiBICHHUSAM TPOU3BOAUTENEH, pa3BOIHBIC Ta€YHBIE KIIOUYM UMEIOT Clle-
IYIOLIME XapaKTEPUCTUKH:

Oo6pazern Nel (puc. 1).

Puc. 1

bpeng — KTC KYOTO TOOL, ctpana npousBoacTBa — SAnonus
Turm — pa3BogHON

®dopma — n3oruyTas

Marepuan — UHCTpYMEHTaJIbHas CTallb

Teépnocts — 46 HRC

[ToxkpeiTHE — HET

Pazmep 3eBa S; — 30 mm

Bec — 0,350 kr
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Huua — 357 Mm

[lupuna — 66 MM

Beicota T — 15 Mmm

Beicora T2 — 8 MM

Oo6pazer No2 (puc. 1)

bpenn — FIT (Finch Industrial Tools), crpana npousBoacTea — Kanana
Tum — pazBogHOMN

dopma — U30THyTas

Matepuan — UHCTpyYMEHTaJ IbHas CTallb

[TokpeiTHE — MAaTOBOE AHTHKOPPO3UIHOE MOKPBHITHE U TPOPE3NHEHHAS PyUYKa
Pa3mep 3eBa S; — 30 mm

Bec — 0,280 xr

Jmunaa — 210 mMm

[MIupuna — 55 MM

Bricora —15 MM

O6o3nauenue kmoua: 7811-0283 20 1[15.xp. TOCT 2906-80.

c. 1. Buemnuii Bun Op3OB J@l, 2

[lepBbIil 3Tanm sKcnepTU3bl — opraHojenTudyeckuii meton. OH mokaszan, yTo oba
oOpasia UMEIT UTMHHYIO PYYKY, U TIOJBIKHYIO pabouyro ry0y Kitoda, pabodast 4acTh
KITIOYEe CMEIIeHa OTHOCHTEIBHO MX PYKOSTOK, YTO MO3BOJISIET padoTaTh B TPYIHOJO-
CTYIHBIX MecTax. ToBapHBIN 3HAK MPUCYTCTBYET Ha Kimoue obOpaszer; Nel m Ha cTHKepe
obpasma Ne2. O6pazen; Nel mokpbITHs HE UMEET, a y 0Opa3ia No2 HaHECEHO MaTOBOE aH-
TUKOPPO3HUITHOE TIOKPBITHE U TIPOpE3NHEHHas pydka. Takxke Ha oOpasme Ne2 ecTh 1Ba OT-
BEPCTHS TIOJT MIECTUTPAHHUKY ¥ HAKUAHOW KITFOUY Ha KOHIIE.

CornacHo u3MepeHusM, MPOBEAEHHBIM Ha KOHTPOJbHBIX Becax DS — 708, Bec
nepBoro kiova cocrapnser 0,351 kr, a Broporo — 0,265 Kr, 4TO COOTBETCTBYET 3asiBJiC-
HHSIM MPOU3BOAUTENEH. Pa3mMepsl KTrouei OJTHOCTBIO COOTBETCTBYIOT 3aBJICHHBIM.

N3mepenue TtBEpAocTH 1o metony Poxsemna. CornmacHo tpeboBanusim ['OCT
TBEPAOCTH ISl TACUHBIX KITIOUEH JoJKHA ObITh B nmuamnaszone 41,5 — 46,5 HRC. [Tpousso-
mutens pupmbl KTC KYOTO TOOL ykassiBaert, uro kirod umeeT TBEpaocts 42 HRC, a
npousBoautens pupmbl FIT (Finch Industrial Tools) TBEpmocTs He yka3piBaeT. Heckomb-
Ko 3amepoB TBEpmocTH mo mkaie HRC (puc.2) mokazanu, uyto paboyue MOBEPXHOCTH
KIItoue umerotT cieayromue 3Hadenus: oopaszern Nel — HRCqp= 45,5 (45;46;4.5), oOpasen
No2 — HRCp= 47 (46;49;46). CnenoBaTenbHO, MOXKHO CJ€NIaTh BBIBOJI, YTO TBEPAOCTH
mepBoro obpasia MOJHOCThI0 coOoTBeTCTBYeT TpeboBanusiM ['OCT u nmpuOau3nuTeInHO
paBHa 3asBICHHON MPOU3BOANUTENIEM, a TBEPAOCTh BTOPOTO 00pa3iia HEMHOTO BEIIIE, YEM
nomkHo ObITh o 'OCTy.
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Puc. 2. U3mepenue tBEpaocTU 110 MeToly Poksenna

Crnenyromuii 3Tan 3KcnepTu3bl — npoda Ha Uckpy (puc.3), KoTopasi MPOBOJIUTCS C
1eabp0 onpeaeneHus Mapku cranu. O6paszen Nel mokasan ciemayroiue pe3yiabTaThl: My-

YOK WMCKpP — POBHBIM M JUIMHHBIA COJIOMEHHO-
xénroro nsera. Ob6paszer; No2 mMeeT ATUHHBIN ITy-
YOK KPaCHOBATO-KENTBIX UCKP, HEKOTOPHIE MCKPBI
JAI0T Pa3pblBbl C XapaKTEPHO YTOJIIAFOIIMMHUCS
3BE310YKAMU.

Cornacao TtpeboBanusm ['OCT 1435-99
KJIFOYM JOJDKHBI M3TOTOBJATHCS U3 CTalIM MapKH
V7A, HO Takke [ONYyCKAaeTcsl NMPUMEHATH CTalH
JPYrUX MapoK C MEXaHMYECKHMMM CBOICTBaMHU B
TepMOOOpPaOOTAaHHOM COCTOSTHUM HE HIDKE, YeM Yy
cTany Mapku Y7.

Ilo pe3ynbpTaTam HccaeaOBaHUS MOXKHO CKa-
3aTh, YTO NEPBbI 00pasel caelnaH U3 UHCTPYMEH-
TanbHOU cTanu Y7A, BTOpOH TOXE U3 MHCTPYyMEH-
TaJbHOM cTanu Mapku Y 7A.

Puc. 3. [Ipo6a Ha uckpy

Cnncok JquTepaTypsl

1. TOCT 7275-75. Kirtoun racuHble pa3BoIHBIE. MeXTrocyAapCTBEHHBIN CTaHApaT : H3AaTeIbCTBO

CTaHAapTOB OT 28 mekadps 1975 1.

2. Murauesa JI.A. ToBapoBeneHHE U SKCIEPTH3a METAJUIOXO35MCTBEHHBIX TOBAPOB: yU4eOHOE TO-
cobue / JLA. Murauesa, E.A. Mopo3zoBa, B.C. Myparos. — Camapa : OO0 «Odopt»; Camap. roc. TexXH.

yH-T, 2009. — 320 c.
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BHEJAPEHUE MOJEPATOPA HA JEINEHTPAJIN30BAHHOE
BUPTYAJIBHOE NNPEAIIPUATHUE

bonoapuyx Eezenuit FOpvesuu
acnupanT, MOCKOBCKU rOCYAapCTBEHHBIN TEXHOJIOTMUECKU YHUBEPCUTET « CTAHKUHY,
Poccus, r. Mocksa

Pactymee npumenenne Monenu BUPTyanbHBIX npeanpusatuii (BII) mapraepamu, corpyannvaro-
IIMMH C LENBI0 UCTIONb30BAHNSA OJHOTO NMPOIYKTa B TEUYEHHE BCETO €r0 KU3HEHHOIO IMKIIA, OoJpa3syMe-
BaeT CIIOKHBIE TPeOOBaHMA K KOMMYHHMKAIlMA M COTPYIHHYECTBY. /lenieHTpann3oBaHHOE MPHHSITHE pe-
LICHUI OT KOHLENTYaJbHOTO MPOEKTHPOBaHUS, Pa3pabOTKU MPOAYKTOB U MPOU3BOJACTBEHHBIX CHCTEM,
CEpHUHHOTO MPOU3BOACTBA U A0 YCTapE€BaHUS IPHUBOAWUT K 3HAYUTEILHOMY PUCKY BOSHHKHOBEHUS IOpO-
TOCTOSIIMX KOH(IMKTOB TPH TPUHITHU COBMECTHBIX pelIeHU. B maHHOI cTaThe paccMaTpuBaeTcsi BO3-
MOKHOCTh MPUMEHEHUS] MHTEJUIEKTYalbHBIX, THOPUAHBIX, OCHOBAaHHBIX Ha 3HaHUAX Mogeparopa mpo-
IPaMMHOTO O0O€CIICUeHHs, yKEe MPOJIEMOHCTPHUPOBAHHBIX B 00JaCTH MPOEKTUPOBAHUS IPOIYKTOB U MPO-
M3BOJCTBEHHBIX CHCTEM, AJIA MOAJEPKKU M PACIIMPEHHs COTPYAHHUYECTBA HA MPOTSDKEHUH BCETO JKU3-
HEHHOTO ITUKJIa MPOAYKTa U BUPTYaAIBHOTO MPEAIPUITHS.

Kurouesvle crnosa: BUpTyaIbHOE MPEATPUSATHE, XU3HEHHBIH IUKJI, MPOSKTUPOBAHUS TPOU3BOJI-
CTBEHHBIX CHCTEM

1 BupryaabHoe npeanpusitue

Konnenmus BuptyansHoro npeanpustus (BII) Owpuia mpemnoxxena OnocaTo u
WBaToil B OTBET HAa U3MEHEHHE NMPOMBIIUICHHONW Cpebl, B KOTOPOU MPOAYKIUS UMEET
3HAYUTENIBHO 00Jiee KOPOTKUA CpoK ¢y Obl. Harmpumep, ¢ Hagana 1960-x rogoB Ha npo-
TsokeHUU npumMepHo 30 neT nu3aiiH nToMalHuX Tele(OHOB MPAKTHUYECKH HE MEHSJICS:
MO3KHO OBLIIO CO3/1aBaTh KOMIAHUU JUIsl TPOU3BOJICTBA OJIHOTO CTaOMIHLHOTO MPOJIYKTa U
3HaTh, YTO CYLIECTBYET CTAaOWJIBHBINA PHIHOK. OHAKO C MOSIBICHWEM MOOWIBHBIX Teje-
(OHOB M MX CTATYCOM MOJHBIX aKCECCYapOB CPOK CIYXKOBI MPOAYKIMU TTOCIIE 3aITycKa
U3MEPSETCS B JIydlleM cliydae Mecsinamu. JleHCTBUTENbHO, dKU3HECHHBIM IIUKJI OT KOH-
LENIHNY NPOAYKTa O €r0 YCTapEBaHUs, BEPOSTHO, COCTABUT MEHEE TOJ1a.

JUist perieHus 3Toi 3ajauu JIOTUCTUYECKHE 1IETIOYKH TPUHUMAIOT GOpMY COTPY-
HUYAIOUIMX KOHCOPIMYMOB, COCTOSIIMX TOJBKO M3 OJHOTO MPOAYKTa, U UMEHHO TaKOH
KOHCOpIMyM Ha3biBaeTcss BuptyansHoe [Ipeanpusitue [1]. JlaHHbINM BUA HEMOYKH MOCTa-
BOK UMEET PSIJI OTIIMYUTEIbHBIX OCOOEHHOCTEI:

— COTpyAHUYECTBO 10 BEIOPAHHOMY MPOJYKTY SIBJISETCS TECHBIM, XOPOIIO CKOOP-
JMHUPOBAHHBIM U OTKPBITBIM, a TaKK€ THOKAM JJIsi MAaKCHMAaJbHOTO HWCIOJIb30BAHHS
MPOJYKTA.

— [lapTHepsl HE MMEIOT MpaBa COTPYAHUYATH MO APYrUM Ipoaykram. [lelicTBu-
TEJIbHO, BIIOJIHE BEPOSITHO, YTO OHU OyAyT KOHKYPUPOBAaTh HA JAPYTUX MPOAYKTaxX. ITO
M0/ipa3yMeBaeT He0OX0AUMOCTh COOI0IEHUSI KOH(DUIEHIUATbHOCTH, YTO IPOTUBOPEUUT
MPUHLHUITY OTKPBITOCTA, OTMEYEHHOMY BBIIIIE, YTO YCIOKHIET BOIPOCH COTPYAHUYECTBA.

— Xusnennsbiit nukn BII orpannyeH )KW3HEHHBIM IIUKIIOM IMPOJYKTa, KaK MOKa3a-
HO Ha PUCYHKE, U TTApTHEPHI HE HECYT HUKAKUX 00S3aTENBCTB 10 €r0 HCTEYECHUIO.
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HiuaHeHHLIH LUK YnpaaneHue YnpaaneHue

NpoayKTa npogyHUHeR NEPOW3EOACTEOM BN ¥npaanenme
NapTHEQaMMH
KoHuenuua npogysTa
uenuua npoayera P \ Bufap napTHepa
-~
PaspoBomia PazpacTaHue
npadysma
Pozpabomeg
mpoussodcmeeHHol
Pazpabiotka npogysra g \ CUCMEMBI
Haopowwearue
mpoussodcman
BuinycH HOBOMO NPOSYHTS
MNepemers
OnepoyuoHHDE
YApoeaeHuE
CmabuasHoe
MpogymMaHHOCTE =) mpouzsodomen
/ Ocnabinequne
CHUREHLE /
npowaacdcman
YeTapeaadue =g - /’
Komey * /

MMIHEHHOMD LUMHAE “\/

Puc. XKuznenusii LUKJI BUPTYAJIBHOT'O IIPOU3BOACTBA

— ITapTHepsl MoryT ObITH f00aBieHsl Kk BIl uim nokuHyTh €ro mo mMepe npojBu-
YKEHUS )KU3HEHHOTO LIMKJIA MTPOIYKTa;

— BII OyayT BKIItOUaTh BKJIAAUYUKOB, OTBETCTBEHHBIX 3a MPOAYKIIMIO U MTPOU3BOI-
CTBO MHXXMHUPHUHTA, KAK MUHUMYM Ha PaHHUX 3Talax, MOCKOJIbKY 3TH BUJIbI I€ATEIIbHO-
CTH JIOJDKHBI OBITH COTJIACOBAHBI — apeH/ia IPYT C APYTrOM U C CO3/IaHMEM KOHCOpPLHUYMa
BII. MeiictButenbHo, BbIOOp mapTHepoB BII siBisieTcs BaXKHBIM aclEKTOM IMPOU3BOJ-
CTBEHHOTO MH)KMHUPUHTA.

2 Baeapenne MoaepaTopa TeXHOJOTHYECKOT0 MpoLecca

B ciywae pa3paOoTku eIuHON MPOM3BOJACTBEHHOW CUCTEMbI MPEANPUSATHS BCE
YIEHbl KOMaH/Abl IPOEKTUPOBAHUS MPOU3BOJACTBEHHBIX cucteM (MSE — manufacturing
system engineering) UMEIOT BO3MOKHOCTb TECHO COTPYAHUYAThH APYT C APYTOM, a B CIIy-
qyae IMPUHATHS €AUHBIX IPUHIMUIIOB IPOEKTUPOBAHMS — TECHO COTPYAHUYATH C KOMaHAOM
npoekTupoBanusa uzgenus [2]. Mopgeparop TexHosoruueckoro mnpoimecca (MSEM —
Manufacturing Systems Engineering Moderator) Beimonasier GpyHKIHUIO (JOHOBOTO MOHH-
TOPUHTA MPOIIECCOB, MMOCKOIbKY PETUCTPUPYETCs B 0a3e JaHHBIX MPOU3BOACTBEHHOW CH-
ctembl (MS — manufacturing system) u 10BOAUTCS 10 CBEACHUS MapTHEPOB B Ipoliecce
NPOEKTUPOBAHUS TOJBKO MPH OOHAPYKEHHH TMOTEHIIMATBHBIX KOH(MIMKTOB MPU MPOEK-
tupoBanuu. OHa peanu3yeTcs Kak THOpHUAHAs CUCTEMa, OCHOBaHHAs HA 3HAHMSIX, KaK CO-
YeTaHWe MapajJurM HMCKYCCTBEHHOI'O MHTEJUIEKTa, KOTOpble HEOOXOIUMBI Ui JTOCTHXKE-
HUs1 oOOHapy>KeHus: KOH(MIUKTOB BO Bcex obmactsax MSE.

Baxxno takke, uTo061 MSEM 0013714710 CITOCOOHOCTBIO JUHAMUYECKH MOIOIHATE
CBOIO 0a3y 3HaHUM, OTpakas KaK OTKPBITHE HOBBIX IKCIIEPTHBIX 3HAHUI, KOTOpbIE Mpe-
npusiThe noiiyyaeT B npouecce MSE, Tak U Tekylee COCTOSHHE OTAEIBHOIO MPOEKTA.
s atroro Monens MSEM peanusyercs kak 00BbEKT 3HAHUN B OOBEKTUBHO OPUEHTHPO-
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BaHHOU 0a3e NaHHBIX, CTPYKTYpPUPOBAHHOW B BUIE TPEX OCHOBHBIX MOAYJIEH: MOIYJIb
MOJIepaliy, KOTOPHIN YIIpaBIIseT MPOIECCOM MOIEPAIIUH U MOAIEPKUBACT MH(POPMALINIO
0 TEKYILIEM COCTOSTHUU MPOEKTa; MOJYJb areHTa 1o pa3padoTKe, COAepKalUil TOAMOIY-
JM, KaXJbI U3 KOTOPBIX COXpPaHSAET U MPUMEHSET 3HAHUS O cepax MHTEPECOB OJHOIO
corpynuuka MSE; u moaynbs cOopa 3HaHUIA.

3 Pa3Butue 0a3bl 3HAHUI MoJepaTopa

BaxxHoll 0cOOEHHOCTBIO JTF000OTO MPOrpaMMHOI0 obecreyeHus: MoiepaTopa sBJjis-
eTCsl ero AMHaMHuueckasi 06a3a 3HaHM, crlocoOHasi MPUOOPETaTh HOBBIE 3HAHUS IS OY-
Iyuie Mojepalnuu, HO TakXe CIIOCOOHas ONpeneNiaTh MPUOPUTETHOCTh MPUMEHEHHS
CBOMX 3HAHMM B 3aBUCUMOCTH OT XOJa OCYLIECTBJIEHUS IPOEKTA, K KOTOPOMY OHH IIPHU-
MEHSIOTCS. DTO O3HAYaeT, YTO HET HEOOXOAMMOCTU B CO3JaHHMM Pa3JIMYHBIX MOJAEpATO-
poB WM Aaxke 0a3 3HaHUN MOAEPATOPOB AJIS KaXKJIOro 3Tama *ku3HeHHoro nukia BII.
JleiicTBUTENBHO, BIIOJIHE BO3MOXHO, YTO 3HAHUS MOJEpaTopa, OOBIYHO acCOIMHPYEMBIE,
CKaxeM, C (ha3oil MPOEKTUPOBAHMUS, MOTYT WHOTAA OBITh PEIIEBAHTHBIMU ISl MCYEpIa-
HUS: BEPOSTHOCTh BOSHUKHOBEHUS TAKOW CUTyalluu SBHO HWXXKE, M NTO3TOMY HA JTAaHHOM
JTane 3HaHUs UMEIOT 0oJiee HU3KHUI MPUOPUTET TPUMEHEHHUS.

Takum oOpa3om, BelneHHe eAMHOM 0a3bl 3HAHMN MOepaTopa, MPUMEHHUMON KO
BCEMY JKM3HEHHOMY Lukiy BII, numeer (yHKIMOHANIBHOE NPEUMYIIECTBO. XOTs 0a3zoBas
(GYHKIIMOHAILHOCTh JIO00OT0 MojepaTopa sBisieTcsl 0o01iel, 001acTh ero MpUMEHEHUs
ompenensercs 3Toi 6a30ii 3HaHM, Tak 4yTO Biajener mojaeparopa BI1 Mmoxer mpumeHsTh
OJTHO U TO e 0a30Boe MporpaMMHoOe obecrieuenne 1 3HaHus ko BceM BII, 3a koTopbie oH
OTBEYaeT, 100aBIIAsl HOBBIE 3HAHUA, MOJYUYEHHBIE OT Ka)KJOro, B OOIIyl0 0a3y 3HAHMIA,
MO/IICPXKUBAIOITYI0 Bce cymiecTByromue u oynymmue BII. Kaxnoe momepupyemoe BII
JIOJDKHO UMETh CBOM COOCTBEHHBIE IPUMEPHI TOJIBKO 3HAHUHN, CHIEU(PUUHBIX IS JaHHO-
ro BII u ero tekyiero coCTOssHUs U UCTOPHH.

4 BuIBoabI

TexHonorust Mojieparopa Mo3BOJSET CHadajga OOHAPYX UTh KOHQIMKT peuieHui,
BO3HMKAIOIIUM B pE3yJIbTATE PACIPEIEICHHOIO XapaKTepa MpoLecca NPUHIATUSA PELICHUN
1, KaK CJIEICTBUE, OTPAHUYEHHON KOMMYHHKAIMN O B3aMMOIIOHMMAaHUU MEXIy NapTHE-
pamu no BII, a 3aTem criocoOcTBOBaTh UX paspenieHuto [3]. B npunuumne, noib3oBaTelib
MO3KET UCIOJIb30BaTh €IMHYI0 0a3y 3HAHUN MOJIEPaTOPOB U MOAEPATOPOB Ui KaKJI0TO
paccMaTpUBacMOro BUPTYAIBHOTO MPEAIPUATHSA, KAKI0E€ U3 KOTOPBIX COACPKUT TOJIBKO
nH(pOpMaIUIo U 3HaHUs, XapakTepHble uist ero BII u ero HeIHENIHEro COCTOSTHUS.

OnHako i peaiM3alliy 3TOrO MOTEHIMAla OCTAlOTCS HEPEIIEHHBIMU BOIPOCHI,
CBsI3aHHbIE C HccaeaoBaHUsIMU. OHU AENATCSA HA IBE€ OCHOBHBIE KaTErOPUU: NIEpBasi — 3TO
B3aMMO/ICHCTBUE MPOrPaMMHOI0 00ECIIEUeHUs MOIepaTopa ¢ MPOrpaMMHBIM oOecreye-
HUEM U WHGOPMAIIMOHHBIMU 0a3aMu, JOCTYMHBIMH AJis BceX wieHoB BII. Dtu Bompock
CXOXH CO BCEMH M3BECTHBIMHU MPOOJIEMaMU HHTEPOINEepadeIbHOCTH HEOJHOPOIHBIX CH-
CTeM M MOTYT OBbITh PEIICHbl aHAJIOTUYHBIM 00pa3zoM. [lo3TOMy ecThb OCHOBaHHS MOJa-
raTh, 4TO B 0003pMMOM OyJyIlIEM 3TH BONPOCHI OyAyT PELICHBI B LIEJIOM M UYTO K B3aUMO-
JEHCTBUIO MOIEPATOPOB OYJET MPUMEHATHCS 00111ast PE30TIOLHS.

Bropas npo6iiema cBsizaHa ¢ HEOOXOAUMOCTBIO MOAAEPKAHUS TTOCTOSIHHO Pa3BU-
Barouieiics 6a3pl 3HaHUI MOAEpaTOpoB. MoaepupyIoe CTPYKTYphl, IPOJAEMOHCTPUPO-
BaHHBIC B MTPOILIOM, 00J1a/1al0T CITIOCOOHOCTHIO TOTMOJHATH M Pa3BUBATh 3HAHUS TJIABHBIM
00pa3oM C MOMOIIBIO MOJYJIsE TPUOOPETEHUS 3HAHUM, OPUEHTUPOBAHHOTO HA TOJIb30Ba-
tensi. Takol uHTEepdelic, BEpoATHO, OyIeT XapaKTepHOU 4epTOil BceX MOJEpaTopoB, Mo-
CKOJIBKY OH IIO3BOJISIET OCYIIECTBIIATh MHTEIUIEKTyaJIbHOE U YETKOE peAaKkTUpOBaHuE Oa-
3bl 3HAHUW, HEOOXOTUMOM Is1 00ECIeUeHUs] BOZMOXHOCTH NMPUMEHEHHUs 3HaHUM, MMOJy-
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YeHHBIX B pe3yJibTaTe HaOmoAeHui 3a moabMu. OIHAKO B PACHIMPEHHON cpejie s MO-
JIepalny, MpeIyCMOTPEHHOM BBIIIE, CYIIECTBYIOT TAKXKE BO3MOKHOCTH JIJI1 aBTOMAaTU3H-
POBAHHOT'O T€HEPUPOBAHUS 3HAHUH, HAITPUMEP, C TIOMOIIIHI0 METOJI0B OOHAPY>KEHUS 3Ha-
Hul [4, 5] 1 pa3pabOTKU OHTOJOTHYECKUX TMOJXO0JI0B K TEHEPUPOBAHUIO U COXPAHECHHIO
3HAHUU.
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®OPMHUPOBAHUE 3KCIHEPTHBIX I'PYIIII
ITPU PABPABOTKE ITPOI'PAMMBbI BBIBOPA HOTAIIUU

bonoapuyx Hamanus /lanunosna
acnupaHT, MOCKOBCKUI TOCYJapCTBEHHBIN TEXHOJIOTUYECKUI
yHuBepcuter « CTAHKHWH», Poccus, r. Mocksa

OCHOBHBIMH HpO6HeMaMPI KOMIIaHUHU TaK U OCTaJIHUCh HpO6J’IeMLI aBTOMaTus3alun U yIpaBJICHUS.
KoMnanum oTKa3bIBalOTCS MCIIOIL30BATh COBPEMCHHBIC METOABI YIIPABJIICHUA U 3a4aCTYO HC BUAAT HEp-
CIICKTHUB BO BJIMBAHHUH (I)I/IHaHCOBLIX PECypCOB B aBTOMATU3AUIO.

Knroueswie cnosa: HOTalus, aBToOMaTu3anusd, 6H3HCC-Hp0HeCC, yHpaBJICHUC, Tpe6OBaHI/I$I.

OpHoit 3 npo0ieM OTKa3a B COBPEMEHHBIX METOAAX YNPABJICHUS SIBISETCS HEIO-
HUMaHHE PYKOBOAMTEIEH YEro OHU XOTAT JOCTUTHYTh U C OMOIIBIO, KAKUX UHCTPYMEH-
ToB [1]. He kaxplif cienuaiucT ¢ ONbITOM padOThl MOXKET BHIOPATh HOTALIMIO MO HYX-
JIbl KOHKPETHOUM KoMmnaHuu. J{Jis pemieHus: JTanHHoW mpo0IeMbl HEO0X0IUMO pa3padboTaTh
porpamMMy 10 BBIOOPY HOTAIlMH, KOTOpasi aBTOMAaTUYECKH OTPEACTUT Hanboee moaxo-
JSIIIYI0 HOTAIMIO UCXO0/Is U3 3aJaHHbIX apaMmeTpoB [2]. O1HUM U3 NEepBbIX ITANoB OyAeT
onucaHue «AJropUTMa Mpolecca ONPEesICHUs] TEXHUYECKUX XapaKTepUCTHK TpeOoBa-
HUW K HOTAIUW» (PUCYHOK).

W3 mpencraBieHHOro AnroputMa mnporecca ornpeieieHns TEXHHYECKUX XapaKTe-
PUCTUK TpeOOBaHMI K HOTALIMU PAaCCMOTPUM OAMH OJIOK, @ UMEHHO SKCIEPTHYIO OLEHKY.

Omnpenenensl aBa crocoba 0T60pa HIKCIEPTOB:

1) cmoco0 onpezenenus nNepBOHAYaIBLHOTO Kpyra 3KCIEepTOB;

2) cnoco0 oTOOpa PKCIEPTOB U3 YKCIIA KAaHIUIAATOB JJISI YYaCTHs B KOHKPETHOMU
9KCIEPTHU3E.
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MoTpebHOCTLB
onpeaesnie HUN TEXHUUYECKMX
XapaKTepUCTUK HoTaLUM

N

Mpeaplayuimin onbIT MO UCMO/b30BaHUIO
M BHeAPEHMIO HoTaumi
N2
MNccnepoBaHue TpeboBaHUM
notpebutena
g
UccnepgoBaHme oCHOBHbIX Tpe6boBaHUM
K HOTauum
N2
NccnepoBaHme cob6CTBEHHOIO OnbITa
MoCTpoOeHUA HoTauum
g
NccnepoBaHme TeXHUYECKUX
XapaKTepUCTUK aHaNOrMYHOMN
npoAyKuuu, Bbinyckae Mo
KOMMaHUAMM-KOHKYpPeHTaMmm
NG

NccnepoBaHmMe HasHavYeHHbIX

TEXHUYECKUX XapaKTe PUCTUK.
Bbibop He 6onee 10 xapaKTepuUCTUK

N~

JKcne PTHAaA OUeHKa

N

aa

TpebyeT
[opaboTKm

\l/ HeT

q)OpMVIpOBaHVIe UTOroBoro nepedHA
TeEXHNYECKUX
XapPaKTepPUCTUK

MNepeydyeHb TeXHUYECKUX
XapaKTepPUCTUK
cbopmupoBaH

Puc. Anroputm npoiiecca onpeziesieHusi TEXHUYECKUX XapaKTepUCTHK TPeOOBaHMI K HOTAllMH

Ha xomnanuio BO3/10k€eHa 3a/1a4a 110 ONEpaTUBHOMY PELUEHUIO 3aJa4uM IIPU Orpa-
HUYEHHBIX pecypcax ((pUHAHCOBBIX M TPYAOBBIX). [log 3TH KpUTEpUH MOIXOAUT CIOCOO
OTIpe/ieTICHNs TIEPBOHAYAIBHOTO KpyTa SKCIIEPTOB, TaK KaK CIocod oTOOpa IKCIEPTOB U3
yyclia KaHIUAAaTOB JUIsl y4acTHsl B KOHKPETHOM KCIepTU3e OPUEHTHPOBAH Ha MPUMEHe-
HUU CHEIHAIbHO COOMPAEMbIX TaHHBIX, KOTOPbIE CTPYKTYpPUPYIOTCS B OaHKe NaHHBIX [3].
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Ectb yeTsipe criocoba onpeaeneHus MepBOHAYaIbHOTO KpyTa SKCIEPTOB:

1) Cnoco0bl Ha3HavYeHusi. HenmocpencTBeHHOE HA3HAUECHHE 3aKa3UYMKOM JKCIIEep-
TU3bl (PYKOBOAMTENb KOMIIAHWM Ha3HA4aeT AKCIEPTOB, HO JMYHO B HEH HE ydacTBYET),
Ha3Ha4YeHUE IO BBIOOPY PKCIEPTA-PYKOBOJUTEINS TPYMIbI (Hallle BCEro TUPEKTOP KOMIIa-
HUM BBHIOMpPAET TJIABHOTO JKCIIEPTa, a TOT, B CBOIO OUYEPEIb, COCTABISET CIIMCOK JKCIIEp-
TOB, KOTOPBII yTBEP/KIAETCS MPUKA30M KOMIIAHMM) M HAa3HAYEHUE KOMHCCHUEW, COCTOSI-
Hie U3 pyKOBOJAUTENEH SKCHEPTHBIX IPyHN (COCTABISIETCS] CIIUCOK PYKOBOJIUTENEH IKC-
NEPTHBIX TPYII, KOTOPbIE COCTABJISIOT CBOM CIIMCOK KaHIUAATOB, U3 KOTOPOTO BBHIXOJST
B OKCIIEPTHI C OOJIBIINM KOJIMYECTBOM TOJIOCOB) [4].

2) JIOKyMeHTAJbHBbIH c10c00, a UMEHHO HCIOJIb3yETCs IMYHOE JIEJI0 U3 OT/ela
KaJpoB. BeiOOp KaHIUAATOB MPOU3BOAUTCA MO KPUTEPUIO MAKCUMAJIbHOM aBTOPUTETHO-
CTH (HAJIMYUIO BBICOKOI JIOJDKHOCTH, CTEIIEHHU U IPYTHX Harpaja) U Mo yCIOBHIO MOJTHOTHI
oxBara mpo0iemMbl (KaHIUAAThl, paboTaroIIre B JaHHOU chepe).

3) Cmnocod B3auMMHBIX pekoMeHAanui. BoiOop kaHAMIAaTOB cIOCOOOM B3aMM-
HBIX pEKOMEHAAIMH (IMOTEHIMAIbHBIA KaHIUJAT Ha3bIBAET APYTOro MOTEHIHMATIbHOTO
KaHJUJaTa, €CJIM CHHUCOK TOoJiydaeTcss OOJbIIONW, TO KaHAWJAAThl BBIOUpAIOTCSA IO
HanOOoJIbLIIEMY KOJIMYECTBY PEKOMEHIAIINI), CTIOCOOOM B3aMMHBIX BHIOOPOB (aHAJIOTUYEH
croco0y B3aUMHBIX BBIOOPOB, HO TIPOBOJUTCS C YUY€TOM MHEHHS KaKJOTO KaHIUAaTa, a
MMEHHO, U3 MPEJICTAaBICHHOIO CIIUCKA, KAaHAUJIAT YKA3bIBAET, C KeM X0oTel Obl paboTarh, a
C KeM HEeT) U Coco0 Mocie10BaTeIbHbIX PEKOMEHIAINMA (BHIOPAHHBIN KPYITHBINA SKCIIEPT
ONpEENSIET YCIOBUS JUIsl BHIIIOJIHEHUS TIOCTABJIEHHOM 3a/1auM U Ha3bIBAET JIMILI, KOTOPbIE
OCYILIECTBSAT MOCTaBJICHHYIO 3a/1a4y) [5].

4) Cnocod BbIABM:KeHHsI. BbIOOp KaHIWIATOB MPOU3ZBOAMUTCS BBIIBIDKCHHUEM
9KCIEPTOB KOJUIEKTUBAMU MOJpPA3/eieHUN (TallHOE€ WM OTKPBITOE I'OJOCOBAHME, Yallle
BCErO B IpeJesiax OJHOM OpraHu3alii WK NOApa3JeieHMs ), BBIABUKEHUEM 3KCIIEPTOB
3aMHTEPECOBAaHHBIMU OpraHU3alMsAMU (JI pelleHus] MOCTAaBIEHHON 3a/auyu HEeoOXOau-
MBI SKCTIEPTHI U3 Pa3HbIX KOMIIAHUH, TOPOOB, CTPaH), CIIOCOOOM MaKCUMaJIbHOTO COOT-
BETCTBHS (HEOOJBIIOE KOJIMYECTBO IKCIIEPTOB MPOBOAAT COLMATIBHBIA OMPOC CBOUMU CH-
JaMH, HO TPEICTABIISAS MHTEPECH ONMPEAETCHHON TPYyMIbl JIoAel) U crnocod «pokyc-
rpynm» (Gecena 1o 3apaHee HAMEUYEHHOMY IUIaHY JJIsl BBISIBJICHUS CY’KJIEHUUN 3auHTEpe-
COBaHHBIX KaHJUJATOB B PEIICHUN [TOCTaBICHHOMN 3aauHn) [6].

JInis co3maHusi MporpaMMbl BEIOOpa HOTAlMU HamOoJee MOIXOSIIUM CIIOCOOOM
oTOO0pa 3KCHepToOB OyAET cnocod Ha3HAYEHHsI IO BIOOPY dKCHepTa-pyKOBOAUTENS TPYII-
nbl [7]. OcHOBHOM 3aaueil KOMITAHWH SIBJISIETCS ONEPaTUBHBINA aHAIU3 MPOOJIEMBbl U €€
s dextuBHoe pemenue [8]. Crocod HazHayeHHUsS MO BHIOOPY SKCHEpPTa-pPYKOBOIAUTEIS
IpynIbl O0JbIIE BCETO MOAXOIUT IS PEIIeHUs JaHHOM 3a1aun [9].
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AHAJIN3 MATEPHUAJIOB, UIYIINX HA U3IrOTOBJEHUE HANIIEJIENA

Baneeeé Tumyp Penamoesuu
cTyieHT, CaMapCcKuil TOCy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET,
Poccus, r. Camapa

Mopo3osea Enena Anekcanopoena
K.T.H., A0LeHT, CaMapCKHil roCyAapCTBEHHbII TEXHUUECKUN YHUBEPCUTET,
Poccus, r. Camapa

PabGora mocBsilieHa JKCIepTH3e, a TAKKe AaHAIW3y HUIIIENCH, HM3TOTOBJICHHBIX M3 Pa3HBIX
MaTepHalIOB.

Kniouesvie cnosa: HUIIIICIIb, TBépI[OCTL, MMOPUCTOCTD, aHAJIU3 MAaTCPHUAJIOB.

Leab padoThl: OLICHUTH MaTEepUaibl, UIYIINE HA MIPOU3BOACTBO HUMIIEIEH.

UccnenoBanus mnpoBomwivuchk Ha Kadeape «MarepualioBefeHHE, MOPOIIKOBAs
METaJUTyprusi, HaHomaTepuanbl» (CamMapcKOro TrocyJapCTBEHHOTO TEXHHYECKOTO
YHUBEPCUTETA.

Ucnonw3oBasiock  cieayomiee  00OpyIOBaHUE: CTAIIMOHAPHBIA  TBEpPAOMEDP
«TP5006M», ontrueckuit Mmetautorpagudeckuii Mukpockon “METAM PB-34”.

Hunnens — coenquuutensHas TpyoOka, npeaHasHaueHHas i1 BPEMEHHOTO WX T0-
CTOSIHHOTO T€pPMETHYHOIO COEAMHEHMsI TpyOOIpoBOJa C JIPYTrUM TPyOONpPOBOAOM HIU
MITYIEPOM, OOBIYHO CHaOXkaemasi JUisl 3TOM 1enu pe3bboil. B ciyyae mocTosHHOTO co-
eMHEHNs TPyOOIPOBOIOB HUMIEIh MOXET MOMYTHO UCTIONHATH U (PYHKIIHUIO UX MeEXa-
HUYECKOTO (CUJIOBOT0) CKPEILJICHUS.

Jliist aHanm3a ObLIM B3STHI IBa 00pa3iia, U3TOTOBIICHHBIE U3 CIICAYIOIINX MaTepUa-
JIOB: JIaTyHb U CUUIyMHUH.

JlaTyHb — TBOMHOM WMJIM MHOTOKOMIIOHEHTHBIM CIUIaB HA OCHOBE MEJIH, TJI€ OCHOB-
HBIM JICTUPYIOIMM KOMIIOHEHTOM SIBJISIETCSI IIMHK, MHOT/Ia ¢ J0OaBJICHUEM OJIOBA, HUKE-
JIs, CBHHIIA, MapraHlia, keje3a u Ipyrux siaemMeHToB. [1o Meramnypruyeckoit kinaccudu-
Kanuu K OpoH3aMm He oTHOCHTCS. HecMOTpst Ha TO, YTO IIMHK KaK XUMUYECKUN DIIEMEHT
OBLT OTKPHIT TOJIBKO B X VI Beke, n1aTyHb Oblja M3BECTHA €MIE 10 HaIIeH APBHI.

CullyMUH — CIUIaB Ha OCHOBE alllOMUHUS U KpEeMHHUs. Boublilyto 4acTh, a UMEHHO
okosio 90%, criaBa COCTaBiseT aFOMUHUMN, OCTAIBHYIO YacTh — KpeMHui. M3rorosie-
HUE CWJIIyMHHAa OYE€Hb MOXO0KE Ha MPOU3BOJCTBO AIOPAIIOMUHHUS, HO B COCTaB BTOPOTO
TaK>Xe BXOJAT M€Jlb, MATHUI U MapraHell.
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AHanu3y MojABeprajuch U3AeNus KUTaluCcKux Qupm, nepoe — “Aquabeam”, BTO-
poe — “Valtec” (puc. 1).

Ob6pazeny Nel. JlaTyHHBIM HUNINENDb Ui COEAMHEHUS 3JEMEHTOB TPyOOIpOBOAA
paBHOTrO nuamerpa. Pe3pba — HapykHas/HapyKHAS, IMHAPHIecKas TpyOHast mo ['OC-
Ty 6357 (ISO 228, EN 10226). IIpenycMOoTpeH y4acTOK KOpIyca BOCBMUTPaHHOU (op-
MBI, T10]1 Ta€YHBIN KJII0Y.

O6pazer; No2. CuityMUHOBBINM HUMITENb JJIsl COSAMHEHUS 3JIEMEHTOB TPYOOIpOBO-
Ja paBHOro avamerpa. Pe3pba — Hapy)kHas/HapyXHas, LUIMHApPUYECKass TpyOHas IO
I'OCTy 6357 (ISO 228, EN 10226). IlpenycMOTpeH y4acTOK KOpIyca HIECTHUTrPaHHOU
(GbOpMBI, IO/ Ta€YHBIN KITIOY.

Puc. 1. Uccnenyemsbie o6pasubl. CieBa — oOpa3zer U3 JaTyHH, ClipaBa — o0pasel U3 CUIIyMHUHa

AHanu3 MaTepraioB COCTOSIT U3 DKCIEPTU3 HA TBEPAOCTh U IOPUCTOCTD.

Jlns ompeneneHusl TBEPAOCTH ObUIM CAENAHBI 3aMephl C TMOMOIIBIO TBEpAOMEpPA
«TP5006M» (puc. 2). 3amep nepBoro obpasma nokasan pesyiabtaT HRB=60, nmpu uzme-
pEeHUU TBEPAOCTU BTOPOro oOpasma TBepaomep mokazan pe3yinbrar HRB=40. Jlannas
JKCTEpTH3a TMO3BOJISIET CAENAaTh BBIBOJ, YTO OOpaszell U3 JaTyHH oOjagaeT OoJbIIeH
TBEPAOCTHIO, YeM 00pasel] U3 CUIIyMHUHA.
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Puc. 2. Cranuonapnslii TBepromep «TP5006M»

Taxoke OblTa mMpoBeneHa dKCIEPTU3a Ha MOPHUCTOCTh. BHavame uccieayemsrii 00-
paser] nuiMdyercs — ¢ MOMOIIBI0 HUIMGOBaTLHON OyMard ¢ HEro CONUTH(OBHIBACTCA
ciioi. 3aTeM MPOUCXOIUT MOJIUPOBAHUE — IS ATOTO HCHonb3yercs: okcun xpoma (IIT)
nnu nacta ['OU. Jlanee oTnumidoBaHHBIA U OTIOJMUPOBAHHBIM OOpasell MoJBepraeTcs
TPaBJICHUIO C ILIEJBIO BBISBICHUS MOPUCTOCTH. AHANM3, NMPOBEICHHBIA HA ONTHYECKOM
MeTariorpadudeckom mukpockorne “METAM PB-34” (puc. 3), moka3zani, 94To CTpYKTypa
JATYHHOTO 00pas3iia MpakTUYeCKH OJTHOPOJHA — MOPBI OTCYTCTBYIOT. Y 00pasla u3 Cuiy-
MUHa CTpyKTypa Oosiee mopuctas. [lopbl oTHOCATCS K BHYTPEHHUM, OOBEMHBIM Jedek-
taM. He3annaHupoBaHHbIE MOPHl MOTYT U3MEHHUTH XapaKTEPUCTUKH Marepuana B XyA-
LIyI0 CTOPOHY, HampuMmep, cellaTh ero 0ojee MOABEPKEHHBIM KOppo3uH. Takxke u3fe-
mue Oynmer oOmamaTh Oosiee BBICOKOH BEPOSITHOCTBIO CPBIBA PE3BOBI TPU BBICOKHUX
Harpy3kax. CrnemoBaTenbHO, o0pa3ell U3 JaTyHu o0JagaeT 0ojiee BHICOKUMH JKCIUTyaTa-
[IUOHHBIMH XapaKTePUCTUKAMHU.
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Puc. 3. OnTuueckuit metasutorpaduyeckuit Mukpockon “METAM PB-34”

Takum 06pazom, MpOBECHHBIN aHAIN3 MATEPHUATIOB MOKA3all, YTO JIYYIlle HUCIIOb-
30BaTh HHWIIIETh, M3TOTOBJICHHBIM W3 JaTyHu. OH oOnagaer OoJblield TBEPAOCTHIO,
MEHBIIENW MOPHUCTOCTHIO M JIYYIIMMH JKCIUTyaTallMOHHBIMU XapaKTEPUCTUKAMH, HEKEIN
HUIINEb, U3TOTOBJIICHHBIA M3 CHWJIIYMHHA. JTO M TOATBEpPXKJIaeT Oojiee BBICOKAs CTOU-
MOCTb JIATYHHOTO U3ZENHS, [0 CPABHEHUIO C U3ACIUEM U3 CUITyMHUHA.

Cnucok JuTepaTypsl
1. Ky3nenoB C.A. bonbIoii TONKOBBIN ClIOBaph pycckoro sizbika. — IlepBoe m3manme. — CIIO.:
Hopunr, 1998.
2. Oxya M. «Hcropus Xumum», NepeBoj ¢ urTaiabsHckoro I'. B. beikoBa mon pemakmmeit
C. A. lloroguna. — M.: Mup. Penakmus nurepaTypsl o xumuu, 1975.
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MOJEJIb HTHTEPAKTUBHOI'O IINTAHUPOBAHMUSA
IMPOLECCA ITPOU3BOJACTBA NPOAYKIIUA

Bacunvee /[mumpuit Anamonvesuu
noteHT Kadeapbl « CHCTEMOTEXHHUKA M YIIPABJICHUE B TECXHUYECKUX CHCTEMaX»,
CapaToBcKuii roCy1apCTBEHHBIN TEXHUYECKUI YHUBEpPCUTET UMeHH ['arapuna FO.A.,
Poccus, r. Capatos

Maxaposa Anacmacusa Bnaoumupoena
cTyaeHTka, CapaTOBCKUI TOCYAAPCTBEHHBIN TEXHUUECKUN YHUBEPCUTET
nmenu ['arapuna 10.A., Poccus, r. CaparoB

Hcaesa Tamvana Bnaoumuposna
cTyeHTka, CapaTOBCKUI rOCYyAApCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
umenu 'arapuna 10.A., Poccus, r. CapaTos

Pasmaxnun Hean Ilemposuu
acniupant, CapaTOBCKUN rOCYAapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
nmenu ['arapuna 10.A., Poccus, r. CaparoB

B nmaHHO# cTaThe paccMaTpUBAIOTCS BOIMPOCHI, CBSI3aHHBIC C MJIAHUPOBAHHUEM MpoIlecca MPOU3-
BOJICTBA MpoAyKIuH. [Ipeanaraercss MCIONB30BATH JJIsI OPraHU3AIMH TUIAHHPOBAHUS JTUHAMHUYECKYFO
CETEeBYIO MOJICIIb, Peal30BaHHYI0 Ha 0a3e Oe3omacHoi cetu [leTpu.

Kniouesvie cnosa: GbyHKIMOHAIBHAS MOJIENb, TUHAMUYECKAs] MOJEND IUIAHUPOBAHUS, MPOIECC,
HIPOU3BOACTBO, ceTh IleTpu.

B nacTosiiee Bpemst Hapsiy ¢ pelieHrueM 3a7ad Mo OPraHu3aluu Pa3IuyHoOro po-
Jla TIPOLIECCOB, YAENSAETCS 3HAYUTEIbHOE BHUMAHNE peau3allii Mpoleayp OpraHu3alun
Y TUTAHUPOBAHMS KOMIUIEKCOB paboT mporieccoB [1]. B ocHOBHOM peanu3arus mpoueayp
TJIAHUPOBAHUS HAIIPABJICHA HAa ONITHMH3AIMIO MTPOIIECCOB, BKITOUYAIOIIYIO PACTIPEICIICHHUE
JIOJICKUX U MaTEPHAIIbHBIX PECYPCOB, BEIOOP BPEMEHHBIX MOKAa3aTeseil BHIIIOJIHEHUS OT-
JENBHBIX padOT U pacrapaiieIMBaHuE OTEIBHBIX TOIPOIIECCOB.

Opranuzanusi MIAHUPOBAHHE IO CPeACTBaM (DYHKIIMOHAIHHO-CETEBOM MOJIENH
(®CM) TpebyeT 3HAUMTEIBHBIX BpPEMEHHBIX 3aTpaT. Mcxoms u3 aToro 1enecooOpa3HO
UCIIOJIb30BaTh JMHAMHUYECKYIO MOJIENb TUIAHUPOBAHUS [2], MO3BOJSIONIYI0 B MHTEPAK-
TUBHOM PEKHUME MOJICTTUPOBATH Oy IyIIHiA ITPOIIeCC.

B nmanHOI cTaThe paccMaTpUBaeTCs NUHAMHYECKAs MOJCIb TUTAHUPOBAHUS TIPO-
1ecca Mpou3BOJICTBA MPOAYKINH, peann3oBaHHas Ha 0ase cetu [lerpu [3].

OCHOBHBIE ATaNbI IIAHUPYEMOTO MPOIIEcca MPEACTABICHBI B TaOIHUIIE.

Tabauia
ITepeyenn padoT 0 NPOU3BOACTBY NPOAYKIHH

Pabota HaunmenoBanue paboTsl [ponosxuTenbHOCTS padoTe!
(4e10BEKO-ICHb)

1 2 3
0-1 OO6ocHOBaHUE 1IEJIH MPOCKTA 4
1-2 IIpoBeieHrEe MAPKETUHTOBBIX UCCJICI0BAaHUM 6
2-3 Pa3paboTka TEXHUUECKUX YCIOBHM 9
3-4 DCKU3HOE MMPOCKTUPOBAHUE 6
4-10 TexHuyeckoe MPOCKTUPOBAHUE 6
2-5 Pacuer moTpeOHOCTH pecypcoB 2
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OkoHuaHue Ta0I.

1 2 3
2-6 YTOYHEHHE HCTOYHUKOB (DMHAHCHPOBAHUS 2
6-7 Pacuer Oromxera 3
5-8 Br16op mocTaBIimka pecypcoB 2
8-9 CoriacoBanue CpoKOB MMOCTaBKH 3
9-10 3aKynka pecypcoB 3

10-11 W3rorosnenue neranei 18
11-12 COopka aetayei 15
12-14 Ceptudukanusi npoayKIuu 6
7-13 Pacuer 3arpar 3
14-15 OTtnpaBka NpoAYyKLIKUH NOTPEOUTETIO 6

Ha puc. 1 npusenen rpa¢ ®CM nnaHupoBaHuUs Ipoliecca MPOU3BOICTBA MPOTYK-
LUU.

Puc. 1. ®yHKkuMOHaIBHO-CETEBASI MOAEIb IUIAHUPOBAHUS ITPOLIECCA IPOM3BOACTBA IPOTyKLIUU

[Ipy cuHTE3MpPOBaHUM TUHAMHYECKON MOJICIH INIAHUPOBAHUS B BHJIE OE30MacHOM
cetu lleTpu onpeneneHo:

— MHOkeCcTBO MO3UITNUN

P = {po, p1, p2, p3, p4, ps, pe, P17, Ps, P9, P10, P11, P12, P13, P14, P15, P16, P17},

oTpaxkarorree (akThl Hayajaa ¥ 3aBePIICHUsI OTJSIbHBIX padOT MIIAHUPYEMOTO TIpoIlecca.

— MHOK€eCTBO ITepexo0B

T ={t, t1, t, t3, ta, t5, te, 17, 13, t, t10, t11, t12, 113, L14},

3aJ1aroliee mocie0BaTeIbHOCTh BBIMOTHEHHs padoT IIAaHUPYEMOTO Mpoliecca.

— OYHKINIO BPEMEHHU 33€PKKHU B MOZUIUSAX CETH:

H(pl.):[0469662233331815660] ,

OTIPEEIISIIONIYIO MPOIOJKUTEILHOCTD BBITIOJIHEHUS PaboT.
— HavanbHy1o MapKUPOBKY TUHAMUYECKOM CETH:
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M, = {1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}.

— OyHKIUI0 OTOOpaKCHHSI MHOKECTBA TO3HMIIMA BO MHOMXECTBO TEPEXOJIOB U
GyHKIHUIO 0TOOpaKeHHSI MHOYKECTBA TIEPEXO0B BO MHOYKECTBO TMO3UITUHN, OTPAKAFOIIIHX
TOTIOJIOTHIO CETH TUTAHUPOBAHUSI.

Ha puc. 2 npencrasieHa quHaMu4eckas MOJIENb TUTAHUPOBAHUS TPOIecca MPOu3-
BOJICTBA TIPOAYKITHH.

3amyck mporiecca MOJICITHPOBAHUS MHUIIMMPYETCS MOoAaueii MapKepa B MO3HIIHIO
Ppo TMHAMHYECKOW MOJIENU TUTAHUPOBAHUS, KOTOPBIM 0e3 3a7ep>KKH 10 BPEMEHU OTKPbI-
BaeT Mepexoj fo U 3amyckaer padory «OO0OCHOBaHME IIENU MPOEKTa» (p1), MPOIOIIKH-
TeabHOCTBIO O(p1) = 4. Ilo ucreuenuto BpeMenu O(p1) cpabaTbiBaeT mepexos {1 1 MapKep
TIOTIaJIaeT B TIO3UIIMIO P2, B KOTOPOH «CO3PEBACT» M 3aITyCKAaeT CIASAYIOUIYI0 padoTy Mpo-
necca. CiemyeT OTMETUTh, YTO CpabaThIBAaHUE TEPEXOJIOB MPOUCXOIUT MPU «CO3PEBa-
HUW» MapKEePOB BO BCEX MO3HIIMSIX, CBI3aHHBIX C TEM HMJIU MHBIM ITEPEX0J0M ceTh. Takum
o0pa3oM, TpoIecC «CO3PEBAHUS» MAPKEPOB MO3BOJSET MOACTUPOBATH MPOJOHKUTEITh-
HOCTH paboT mporiecca.

Hcnonp30BaB TUHAMUYECKYIO MOJIEIb IJIAHUPOBAHUS paldOT, HCCIEA0BATENh MO-
KET B YCTAHOBJICHHOM WJIM PEAJIbHOM MaciiTa0e BPEMEHH HaOI0JIaTh MPOXOXKICHHUE
ATANoOB TUTAHUPYEMOT'O UM IPOIIECcca, BU3yaIbHO OIICHUTH MPOOJIEMBI, CBI3aHHBIE C TIEpe-
TPY3KOI WM HEIOTPY3KOW OTHIEIbHBIX PabOT CEeTH, OMIMOKUA B OpPraHU3AIMKA TOTIOJIOTUN

CCTH.
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[Ipy HEOOXOAMMOCTH HCCIENOBaTeNb MOKET MOACPHU3UPOBATH ILIAHUPYEMBIH
MPOLIECC W IOBTOPUTH MOJCIBHYIO BHU3YaJW3alMI0 BBIIOJHEHUS IUIAHUPYEMOI'O

Imponecca.
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HpOPpaMMHaH peain3anusd ,Z[PIHaMI/I‘leCKOfI MOICIIN IINIaHUPOBAHUA ITpoHIccca 1103-
BOJIACT 3HAYUTCIIBHO ITOBBICUTBH OIICPATHUBHOCTH NPUHATHUA peIJ_IeHI/Iﬁ U CHU3HUTH TPYyHO-
CMKOCTBh PCHICHUA 3a4a4 IIJIIAaHUPOBAHUHN ITPOLCCCOB.

Cnmcok JuTepaTypsbl

1. BacunweB J[.A. Jlunamudeckas (QyHKIHOHAJIBHO-CETEBasi MOJENb IUIAHWPOBAHUS PEMOHT-
HBIX paboT mpomsbinuieHHoro oOopyzoBanus / J.A. Bacunbes, E.C. Bappimnukosa, /I.B. Muxaiiios,
W.II. Pasmaxuaun, H.H. Makcumosa // BecTHuk Hay4HbIX KoHGepeHuuit. — 2016. — Ne 4-2 (8). — C. 22-26.

2. Hsacenko A.I'. Ynpasnenue npoekramu: yaeoHoe nmocooue / A.I'. Bacenko, 51.1. HukoHo-
Ba, M.B. Kapkasun. — PocroB H//lony: ®enukce, 2009. — 330 c.

3. TIIurepcon Jx. Teopus cereii I[letpu u MmomenupoBanue cucteM // Jlx. [Turepcon — M: Mup,
1984. — 264 c.

HEMEHTAIIUSA CTAJIEN

Buwinakoe /Imumpuit IOpvesuu
cTyaeHT, CaMapCKHil roCy1apCTBEHHBIN TEXHUUECKUN YHUBEPCUTET,
Poccus, r. Camapa

XuUMHKO-TepMudecKas o0paboTka UMeeT BaXHYIO poyib B 00paboTke meramia. EE cymHocTs 3a-
KIIIOYAaeTCs B TOM, YTO MPH TaKOW 00pabOTKE COYETAIOTCS XMMUYECKOE M TEPMHUECKOE BO3JCHCTBHE Ha
MeTalll C [EeJbI0 M3MEHHTh CBOWCTBA M COCTaB 3aroTOBKH. B craThe, Kak OJWH W3 BHUIOB XHMHKO-
TEPMHUIECCKON 00pabOTKH, pacCMaTPUBACTCS IIEMEHTAITH.

Kutouegvie crosa: nieMeHTaIus, HaCHIIIIEHHBIH CIIOW, TBEPIOCTH, TEMIIEpaTypa, cpeaa meMeH-
TaIH.

[lemeHTanMss — 3TO HACHILIEHHWE IOBEPXHOCTHOTO CJIOSI U3JENHs YIIEPOJOM C
LEJIbI0 TOBBIIIEHUS TBEPAOCTU U MU3HOCOCTOMKOCTH IPHU COXPAHEHUU BI3KOCTU CEpJI-
LEBUHBI.

TeMmneparypy s HEeMEHTAlMU 3arOTOBKU BBIOMpPAIO0 UCXOAS U3 TOTO, HACKOJIb-
KO Tpebyertcst e€ HayriepoxkuBanue. OHa konebnercs B aunanazone 800-950 rpaxycon
LEJIbCHUS.

s nayrnepoxxuanus Metaiia Ha 0,1 MM Tpebyercst mpumepHo 1 ygac.

[lemeHTanmm 0OBIYHO MOJBEPTalOTCS JIETUPOBAHHBIE CTAIM U CTAJI C COACP>KaHU-
eM yriepoaa 110 0,25%

['myObuna niemMeHTHpOBaHHOW 30HBI cocTaBisieT 0,3-2,5 MM, HO JUISl JTOCTHIKCHUS
ONTUMAJIBHBIX CBOWCTB CTaJlb LIEMEHTUPYIOT ITPUMEPHO Ha 1,5-2,6 MM.

Ha puc. 1 npeacraBieHo cxemaruyeckoe n300pakeHne IeMEHTUPOBAHHOM CTaIH.

LlemeHTanuto MpOU3BOIAT B TBEPIOiL, ra3000pa3HOM U )KHUIKOH cpejie.

Jlis meMeHTanuu B TBEPION Cpelle MCIOJIB3YIOT KapOropu3aTopsl (yTIEepoa0co-
nepskauue Bemiectsa). OHM CrIOCOOHBI OT/AABAaTh YIIIEPO] MaTepuaiaMm, KOTOpbIe pacro-
JIO’KEHBI PSAJIOM, HO JIJIsl TOr0 HEOOXO0IMMa BBICOKAsl TEMIIEPATYpA.

Haubonee npocTeiMu U MOMYJISIPHBIME KapOIOpU3aTOPaMH SIBIISIFOTCS TyOOBBIM U
0epE30BbIi YroJib.

VYrone apobutcs Ha Menkue Gpaxkiuu, pa3Mep KOTOPhIX HE JOHKEH MpPEeBBIIIATh
10mm. Tlocnie u3MenbueHus: yrojib CMEUIMBAIOT C COJIBIO YTOJIBHOM KHCIOTHI U3 JII000T0
MeTajula EeJI0YHOU IPYIIIbI
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TomuMuHa UEMEHTOBAHHOIO CJIOH

A

Puc. 1. CtpykTypa IeMEeHTUPOBaHHOM CTaIu

. IIponieHTHOE CcoepkaHue YT B COCTAaBE AOKHO OBITH 0K0JI0 90%.

CymiecTByIOT J1Ba crioco0a MpUroTOBIICHUS pabodell CMecH:

1. VYrons nepemMemmBarOT C CONbIO /Jisl 00Jiee KaUeCTBEHHON [IEMEHTAIIUH.

2. VYroib NpONUTHIBAIOT COJISIHBIM PAaCTBOPOM M BBICYHIMBAIOT. JlaHHBIN crioco0
MPUTOTOBJIEHUS cMecH Oosiee 2P (HEKTHBEH.

[Iponecc neMeHTaluu CTaId MOYKHO IPEACTABUTD B CIEAYIOLIEM BUJIE:

e llemenTupyembie AeTaiu MOMEUIAIOT B JKEJIE3HBIN AIIKUK C YTrOJbHBIM COCTa-
BOM,;

e [‘epMeTHU3MPOBAHHBIN SIIUK MOAAIOT B 3apaHee nmogorperyr a0 700-800 rpa-
JTyCOB 1IEJIbCUS TIE€YB;

e Jlanee temmeparypy B neud yBeaumuuBaroT 10 800-950 rpamycoB 1enbcus.
[Ipu nanHO#M TemMnepaType MPOUCXOIUT BHEIPEHUE aTOMOB YIJIEpO/ia B 3arOTOBKY;

e JIWUTEIbHOCTD BBIJCPKUBAHUS 3aBUCUT OT TOJIIMHBI, KOTOpas TpeOyeTcs.

Ha puc. 2 npezacraBneno cxematuueckoe u300pakeHne IIEMEHTAIIMOHHOTO SIIIUKa
C 3arOTOBKAMHM.
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Kunkas cpena — 3To pacTBOp KapOOHATHBIX COJIEH IIETIOYHBIX METAJUIOB C HU3KOM
TEMIIEPATyPO IIABJICHHUS.

B nanHom MmeTone Temmeparypa, B KOTOPOU MPOUCXOAMUT LIEMEHTALINS, COCTABIISIET
850 rpamycoB menbcus. Jletanb MOrpy* arT B PACTBOP U BBIICPKHBACTCS OKOJO TPEX
4acoB.

JIaHHBII METO/A OTJIMYAETCs CPABHHUTEIHHO HEOONBITNM HACHIIIEHHBIM CJIOEM, HE
npesbimaromum 0,5 M.

JIOCTOMHCTBOM JIaHHOTO METOJIa SIBJISIETCS TO, YTO 00pabOoTaHHBbIE ETalIu UMEIOT
HE3HAYUTENbHYIO JeOpMaIlnio, a TaKXKe BO3MOXKHA WX 3aKajka 0e3 MpOoMeXKYTOYHOTO
JTama, HeNb3sl He YUYUTHIBATh TO, YTO JAHHBIN METOJ] 00eCreYnBaeT BBICOKYIO CKOPOCTb
peakluy U paBHOMEPHOE MOKPBITHE CTaJIH.

Ha puc. 3 Mbl BUuM Aetans, ONMynieHHY0 B pabouuii pacTBop.

Puc. 3. llemeHTanus Metaiia B )KUAKOH cpene

[lemeHTaLMIO B ra30BOM Cpejlie IPUMEHSIOT B MACCOBOM IIPOU3BOJCTBE JIETAJIEH.

[Ipu Takom Buie 00paOOTKH yIIEPOa HE MPOHUKAET TITy0xe 2 MM.

Pabounm BemiecTBOM Ciy»aT MCKYCCTBEHHBIC HIIM MPHPOJHBIC Ta3bl C BHICOKHM
coJiep’KaHUEM YTIIepoa.

JUis TIOJTydeHUsl HaCBILIEHHOTO ¢i10sl m1youHoit 1,2 mm tpebyercs 15 gyacoB mpu
temneparype 900 rpaxycoB LEIbCHs.

TexHonmornueckuii mporecc NEMEHTAUMU CTAIM MOYKHO IPEICTABUTH B CIIEHYIO-
IIEeM BUJE:

e 3genue, moaBepraeMoe eMEHTAIMH, TOMEIIAEeTCs B IIEYb.

e Temneparypa B neuu nogaumaercs 10 910-950 rpaxycos nenscusi.

e [IpousBoaurcs nmojaaya rasa B Ieyb.

e BplJiepKKa U3/1eNus B ra30BOM Cpeie.

Jlis ycKopeHHMsl IpoLecca TeMIEepaTypy MOTYT MOAHUMATh, TaK MPH YBEIHMYEHUU
temnepatypsl 10 1000 rpaxycoB nenbcus, MOKHO MOJTYYUTh HAyIJIEPOKEHHBIN cioi 1,2
MM 32 § 4acos.

Ha puc. 4 uzobpakeH cxeMaTHYECKUM MPOIECC LIEMEHTAIMU CTald B Ta30BOU
cpene.
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PDaxep

1- aneKTpuUYecKan neyb;

2 — KPbILWKa;

3 — BEHTUAATOP;

4 - natpyboK BbIBOAA rasa;

5 —nspenus (waposble
onopbl WeCTepHN);

6 — mydenb (peTtopTa);

7 —noactaska ana
KpenneHus uemeHTUpyemblIx
n3[ennn;

Puc. 4. Cxema npornecca ra3oBoil HeMEeHTaluu

Takum o0Opa3oM, 03HAKOMHBIIUCH C TMPOIECCOM IIEMEHTalUuu 00Jiee JIeTalbHO,
MOJKHO CJieJIaTh BBIBOJI, YTO IIEMEHTAIlMs SIBJISICTCS caMON Ba)KHOM COCTaBJISIONICH B
nporiecce 00paboTKU cTaje.

Crnucok JuTepaTypsl
1. Bopucenok I'.B., Bacunnes JI.A., Bopomraua JI.I'. Xumuko-repMudeckas o0paboTka MeTai-
710B ¥ crutaBoB. CripaBoyHUK. — M.: Metammmyprus, 1981. — 255 c.

2. Jlaxtun KO.M., Ap3zamacor b.H. Xumuko-repmudeckas 00paboTka MeTayuios. — M.: Merai-
nyprus, 1985. —424 c.

BAKYYMHUPOBAHUE MOHOJIMTHBIX BETOHHBIX U
KEJE3OBETOHHBIX KOHCTPYKIIUHN

Kanycmxun Bnaoucnae /Imumpuesuu
MarucTpaHT,
JIOHCKOM TOCYy1apCTBEHHBIN TEXHUYECKAN YHUBEPCUTET,
Poccus, r. PocToB-Ha-Jlony

Kanycmkun Cmanucnag /Imumpueeuy
MAarucTpPaHT,
JIOHCKOM TOCY1apCTBEHHBIM TEXHUYECKUN YHUBEPCUTET,
Poccus, r. PoctoB-Ha-Jlony

B craTthe packpbiBaeTcsl TeMa BaKyyMHUPOBAaHHS MOHOJMTHBIX U JKEI€300€TOHHBIX KOHCTPYKIIHH,
TEXHOJIOTHS IPUMEHEHHUS TAHHOTO METOJIa B MIPAKTUKE U TEOPUH, Pa3IINIUs CIIOCOOOB KOPPEKTHPOBKH, B
3aBHCHMOCTH OT C(pepbl MPUMEHEHHUST KOHCTPYKITUIL, W Pe3yIbTaThl. A TakKe COCTOSHHE 3TOTO METO/1a Ha
JMaHHBII MOMeHT. OcoOEHHOCTH TOTOBBIX KOHCTPYKIIHI, U HCCIEI0BaHNE MaTEepPHaoB, MPUMEHSIEMBIX B
KOHKPETHOM CTPYKTYPE.

Kniouesvie crosa: BakyymupoBaHue, OETOHHOE TIOKPBITHE, ONay0Ka, ®Kele300eTOH, BaKyyMHbIC
TaHeT!.

70



Bo Bpemsi cTpouTenbcTBa JOPOrM OETOHHOE MOKPBHITHE OBUIO IMPOIBLIECOCEHO.
Jlopora cocrosia U3 ABYX MOJIOC, KaXAasl IPoe3xkasi 4acThb 10 6 M, pa3srpaHUUYUTEIbHYIO
MOJIOCY C paccTositHueM 4 M U 000YMHY HIUPUHON 2,75 M. IIEMEHTOOETOHHBIA HACTHII
TONIMHOM 19 cM yKIlanpIBaiM Ha CJIOW TMecKa TOMIMMUHOM 10 ¢M, B monepeyHoOM Harpas-
JeHuu 15 M ycTpauBaii KOMIEHCATOPbI, MEXAY KOTOPBIMU Ha 5 M JA€Nalid ABYXIIOBKO-
BbIil 3aXBaT, a B MPOJOJIBLHOM HAaIlpaBJICHUH B CEPEIUHE KaXKJ0i 6-METPOBOIl IMOJIOCHI-
IPOJOJIbHBIN 1IOBHBIN 3axBat. lJisi yCTpOHCTBa MOKPBITUSL UCIOJIb30BAJICA OETOH C pac-
xoaoM 1iemenTta 320 kr / M3 mapku "400» =0,55. IloaBmkHOCTh OETOHHOM cMecH (KOHY-
coo0Opa3HbIif 0caiok) cocTaBisieT 2-3 cM. beroHnpoBaHue Kak 01 MOJIOCH! IIpoe3ke ya-
CTH OCYIIECTBIISJIOCH OTAEIBHO.

[lepen yknankoi BakyyMHBIX NaHesield OETOHHYIO cMech 00pabaThiBajivi BUOpalu-
OHHOM OTJEJIOYHOM MAalIMHOW, UMEIOLIEN CIIEAYIOIME OCHOBHBIC YACTH: NEPEAHUN BbI-
pPaBHUBAIOIINN M YIUIOTHSIOIIKK Opyc (¢ BuOpaTopamu), TpaMOOBOYHYIO JIOCKY, 33 HHMA
BEIpaBHUBAIONMH Opyc (0e3 BHOpATOPOB) W 3arjlaKUBAIOIIYIO JIEHTY. Pexkum paboThI
BUOPAIMOHHOTO YMUCTOBOTO CTaHKa: 1-i MpOXoJ-BIiepes], BUOPAIMOHHBIM OpyC U TapaH-
Hasi Jocka paboTaroT, 2-i MpoXoA-Ha3aj, TOJIbKO TapaHHas I0cKa paboTaeT, 3-i Mpoxo-
BIIEpEl, BCE paboyre Opranbl MalIMHbI Pa0OTaIOT JUIMHA KaXI0T0 Mpoxoa (3axBaTa) co-
CTaBJIsLIa OKOJIO S5 TOTC. M.

[Tocne mepexona MalIMHbBI HAa CIAEAYIONUIMN 3aXBaT HA MOBEPXHOCTU OETOHA OBLIU
pa3MelieHbl BakyyMHble maHenu (umeromue pasmep 120x90 cM), IIMHHON CTOPOHOM
NONEpEK MPOe3Ken YacTu-no 5 WT B pal. B nmonepeyHom HarpaBieHUH OBLIN MPOJIOKE-
HbI KOJUJIEKTOPBI, K KOTOPHIM C MOMOIIBI0 BAKYYMHBIX IIUIAHTOB KPEMMJIUCh MUTHI. Koi-
JIEKTOPBI, B CBOIO OYepe/b, COCAUHSIIUCH C PECUBEPOM-BOIOCOOPOM — MarucTpaibHbIM
BaKyyMHBIM IUIAHTOM auameTrpoM 50 MM. BaKyyMHasl yCTaHOBKa HaXoAuJach Ha 000-
YUHE CTPOSALLEHUCS TOPOTH.

BakyymHbIi pesxuM ObLIT IPUHSAT CAEAYIONINN BakyyMme 650 MM PT., IJIUTEITBHOCTh
BakyyMupoBaHus — 10 MuH.

[Ipu noakiOUeHN BaKyyMma Mo NEPUMETPY OTIIETbHBIX BAKYYMHBIX JOCOK OTYET-
JIMBO CJIBIIIAOCH IIUIEHHUE, CBA3aHHOE OOBIYHO C HEAOCTATOYHO TLIATENbHON yIaKOBKOW
BaKyyMHOU nocku. OnHaKo nocie 0osiee MIOTHOrO MPUXKATUS WM TPEHHUS LIUTa O IO-
BEPXHOCTh OETOHA IIUIIEHNUE TPEKPATHIIOCH.

Cpazy mociie BakyyMHPOBaHUSI U CHSTHS BaKyyMHBIX SKpaHOB O€TOH OBUI TUIOT-
HOCTh O€TOHA yBEJNMYMIACh IO TAKOW CTEMEHH, YTO Ha €r0 MOBEPXHOCTH HE OCTABAJIOCH
cieoB OT maroB. YToObl 0XapakTepu30BaTh CTENEHb YIJIOTHEHUS OETOHA, CIEAYeT OT-
METUTb, YTO €CJIU KOMIIPECCUOHHBIE IIBbI B MECTaxX, HE MOJBEPraBLUINXCSl BAKYyMHUPOBa-
HUIO, OBLTM YCTPOCHBI MyTEM 3a0MBaHUS METALTUYECKUX TOJIOC, TO B MECTaX, TJie MPo-
BOJMJIOCH BAKYyYMHUPOBAHHUE, BBl HEBO3MOKHO OBIJIO PACTIONIOKHUTH TAKUM 00pazoMm.

BakyyMupoBaH#e NpoBOAMIOCH TAKXKe MPHU CTPOUTENIBCTBE MPOE3KEN YacTH U psi-
Jla Apyrux oObEKTOB, IJI€ MCIOJIb30Bajach pa3padboranHas u co3nannas B JJOPHUU mo-
OwibHas ycTaHoBKa. J[aHHas ycTaHOBKa C MCIOJIb30BaHHEM BakyymHoro Hacoca PMK-4
MOKET 00ECIIEYNTh OJHOBPEMEHHOE BaKyyMUpoBanue 10 40 M?> OETOHHOM IIOBEPXHOCTH.

CrnemyeT OTMETUTB, YTO OoJiblllasg padoTa Mo BaKyyMHOW 00paboTke OeToHa Mnpu
CTPOUTENHCTBE MOHOJIMTHBIX OCTOHHBIX M KEJI€300€TOHHBIX KOHCTPYKIIMI Ha MPOTSIKE-
HUW MHOTHX JIET MPOBOAUTCS PSIIOM MHOTMX CTPOUTENIBHBIX U MPOEKTUPOBOUYHBIX MPE]I-
IPUATHUN.

Ha oanoit n3 ynuu MockBbl BaKyyMHPOBAHUE MPUMEHSIOCH MPU YCTPOKCTBE 1ie-
MEHTOOETOHHOTO OCHOBaHUs 1oj achaibToOETOHHOE MOKphITHE. biiaronaps BakyyMupo-
BaHUIO BMECTO pacueTHoro coprta 6erona " 170 "Obut ynoxxen 6eton mapku" 140 " u, Ta-
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KUM 00pa3zoM, pacxo] ieMeHTa cokpaTuics Oosee yeM Ha 12%. beton Obl1 mpuMeHeH B
3TOM citydae npu pacxoze nemenra 280 kr / M® npu g = 0,65, U MOABMKHOCTH OETOH-
HOIl cMecH (KOHYCHOTO ocajka) 3-5 cM.

beroHHy!0 cMech, IPUBE3EHHYIO CAMOCBAJIaMU C OETOHHOTO 3aBOJA, YKJIAbIBAIH
B cioil TonuuHoi 20 cM U 00pabaTbIiBad MOBEPXHOCTHBIMU BHOpATOpaMu, IOCIE YEro
€€ MOoJBEeprajii BaKyyMHUpPOBaHHUIO. PexuM BakyyMupoBaHHUS BakyyM (B pecuBepe) —
660 M pT. CT., IPOJOJKATEIBHOCTh BAKYyMUPOBaHus-15-18 MuH.

BakyymupoBaHue HpoBOAMIOCH OJHOBPEMEHHO C 16 BakyyMHBIMH 3KpaHaMH
pasmepom 120X90 om. KonmdectBo Bobl, yaansieMoi u3 0eToHa BO BpeMsl BaKyyMHpPO-
BaHMsI, COCTABIISLIO B cpeHeM 0KoI0 11% oT konndecTBa BOABI CMEIIUBAHUS.

Crnenyer OTMETHUTh, YTO BaKyyMHUPOBAHHUE IIEMEHTOOETOHHOI'O OCHOBAHUS IO3BO-
JISIET MPaKTUYECKU BJIBOE COKPATUTh MEPHUOJ €0 CTapeHuUs Nepe]] yKIaaKoi achambTode-
TOHHOTO MOKPBITHS. DTOT (HaKTOp UMEET BIUSAHUE HA CTPOUTEIHCTBO M PEKOHCTPYKIHUIO
JOpOT HaXOJAIIMXCSA B YEpPTE rOpoja, B CBSA3H C NEPEKPHITUEM JIBUKEHHUS IO TJIaBHOU
yJule Ha JOITMH NPOMEXYTOK BPEMEHM HapyIlIaeTCsi HOPMAJIbHbIE TPAHCIOPTHBIE
HOTOKHU.

OcTaHoBUMCST Ha IpUMEpe MPUMEHEHHs] BaKyyMHUPOBAaHUS IMPH YCTPOHCTBEe Oe-
TOHHOT'O OCHOBAHMSI MO MEPEKPBHITUAMH HA OJHOM U3 3AaHUi. OCHOBaHUE MPECTABIIS-
710 coboit OeToHHYI0 IIUTY TonmuHON 14-15 om. Ha stux pabotax B pe3yibrare Bakyy-
MUpPOBaHUs ObLIT yJoxkeH 0eToH Mapku " 70 " BMECTO MperyCMOTPEHHOM MPOEKTOM Map-
ku "90", 4TO MO3BOJIMIIO CHU3HUTH pacxoj IemMenta Ooisee yem Ha 16%. [Ipumenenue Ba-
KYYMUPOBAHHUS MO3BOJIMIO TAK)KE 3HAYUTEIBHO YCKOPUTH HAadyaslo ABMXKEHMS MO OETOH-
HOMY OCHOBAHHIO aBTOMOOMIIEH, a TaKkKe YCKOPUTh MOHTaX 000py0BaHUsI.

HarpeB KOMIOHEHTOB JUIsl IOJy4YeHUs: OETOHHON cMecu ¢ Temreparypoi 12-14°,
HarpeB. KnanaHbel BakyyMHBIX IIUTOB MAasJbHBIX JIAMII, a TaKXe I0Jada BaKyyMHOI'O
IIJIaHra B CIy4yae JISASHbIX MIPOOOK HEOOIbIINM KOJIUYECTBOM ropsiuel BOJIbI WM TOpsi-
Yero BO3]lyXa MO3BOJMIN YCTPAHUTH TPYAHOCTH, CBSI3aHHBIE C BAKyyMHUPOBAaHUEM B XO-
JIOJTHOE BpEMs rofia.

[IpumeHeHne BaKyyMHUPOBAHUS MPEACTABISET OONBIION TEXHUKO-9KOHOMUYECKHHA
MHTEpeC MpU OETOHUPOBAHUU IUIUT U3 HKEJIe300€TOHA, B YaCTHOCTH, MIPU CTPOUTEIHCTBE
MOCTOB.

BakyymupoBaHue BepTHKaIbHBIX OCTOHHBIX CTeH ToammHON 20-40 cM ocyIecTB-
JISIETCSl C IOMOIIBI0 BaKYYMHBIX JIOCOK, YCTAHOBJIEHHBIX C 00€MX CTOPOH CTEHBI, CIIyXa-
IIUX OJHOBPEMEHHO onayokoi. Jlocku no Mmepe O6ETOHMPOBAHMS NIEPECTABIISIOT BBEPX.

Cnmcok JuTepaTypbl

1. Landhausplatz [DnexTpoHHBIH pecypc]. — Pexum JocTyna
https://www.dezeen.com/2011/06/02/landhausplatz-by-laac-architekten-and-stiefelkramer-architecture.
(mata obpamenus: 26.02.2019).

2. Israel Plads B Komenrarene or COBE [OnektponHblii pecypc]. — Pexum mocryma
http://sdoclub.ru/stati/1243.html. (nara oOpamenus 25.02.2019).

3. Israel Sguare / COBE Sweco Architectes [OnekTpoHHEIH pecypc]. — Pexxmm moctyrma
:http://www.landezine.com/index.php/2015/05/sport-square-israels-plads. (nata ooparenus: 25.02.2019).

4. Bymillen - SEB Bank B [Onexktponnwiii pecypc]. — Pexum pmocryma
http://www.landezine.com/index.php/2011/10/park-by-sla-landscape-architecture. ~ (mara: oOparmieHus
27.02.2019).

5. The City Duna [OneKTpOoHHBII pecypc]. - Pexum JocTyna
http://www.landezine.com/index.php/2011/10/park-by-sla-landscape-architecture.  (mara oOparmeHus:
27.02.2019).
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6. Kusnenko K. B. Kak moMupuTh MHAYCTPHAIBHOCTH C TYMAaHHCTUYHOCTBIO M IPEBPATUTh
MaccOBOE KIJIMILE B MHAWBUAYaJIbHOE: TEOpHs «omop» U «3anoiHeHus» / K. B. Kusnenko // Apxurexk-
TypHbIi BecTHHK — 2008. — Ne 6 — C. 140-145.

7. Kunas sueiika B Oyaymem / mon pen. b. P. Py6Ganenko, K. K. Kapramosoii. — M.: Ctpoiius-
nmat, 1982. — 198 c.

8. JKmmume XXI Beka kak ocHOBa (POPMHUPOBAHMSI CPEIBI KU3HEIEATeIbHOCTH. HampasieHue
NEepPCIeKTUBHOTO pa3BuTus: Tp. obur. codp. PAACH / nox pen. JI. B. Xuxnyxa, E. A. Kopons, I1. H. [la-
BuaeHko. — M.: ACB, 2007. — 480 c.

PE3YJIbTATBI HCCJIEJOBAHUS TIPOYHOCTHU BETOHOB
C KAPKACHOM CTPYKTYPOM

Kanycmkun Cmanucnae /[mumpueeuu
MarucTpaHT,
JIOHCKOM TOCYyJapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET,
Poccus, r. PoctoB-Ha-/loHy

Kanycmkun Baaoucnag /[mumpueeuu
MarucTpaHT,
JIOHCKOM TOCY1apCTBEHHBIM TEXHUYECKUN YHUBEPCUTET,
Poccus, r. PoctoB-Ha-/loHy

[Ipon3BoACTBO TakuX OETOHOB, M3BECTHBIX KaK OETOHBI KapKaCHOW KOHCTPYKIIMH, BO3MOXKHO
TOJILKO MO OT/ACTBHOW TEXHOJOTHH, JHOO MyTEeM 3aKa4Kh KOMIIOHEHTa PacTBOpa B MYCTOTHI OOJBIIOTO
arperaTHoro KOHTYpa, 3aKPeIICHHOTO0 B 00beMe, JHOO MyTeM MOTPYKEHHsS B KOMIIOHEHT pacTBOpa
OOJIBIIOTO arperara, B TO BpeMs KakK HCIIOJB30BaHUE CYNepIiacTU(HUKATOPOB 00eCIIeUnBACT HU3KOBSI3-
KUl KOMIIOHEHT PacTBOpa JUIsi 00OUX BapUAHTOB. Y CTAHOBJICHO, YTO MPOYHOCTh Ha Pa3pbIlB KOMIIOHEHTA
pactBopa. TeXHOJNIOTUS MOTPYKEHHUS KPYITHOTO 3aMOJHHUTENS 00eCIeUunBacT KAaueCTBEHHYIO CTPYKTYpY U
BBICOKYIO TPOYHOCTH OcToHAa. Mcmonb3oBaHMe COBpEeMEHHBIX 3(()EKTUBHBIX CyNepIHIacTH(HUKATOPOB,
0o0ecreunBaronMX HU3KOBA3KUI KOMIIOHEHT pacTBopa 0€3 ero paccioCHUs, MO3BOJISIET Pealn30BaTh HO-
BB CIOCOO pa3ieibHOr0 OCTOHHUPOBAHUS MYTEM TOTPYIKECHUS KPYIMHOTO 3aMOJHUTENS B HU3KOBSI3KHUIA
KOMITOHEHT pacTBopa.

Kniouesvie cnosa: xene300eToHHas KapKacHasi KOHCTPYKIHMS, POYHOCTh, CTPOUTENBHBIA KOMIIO-
HEHT, YAEIbHBIA PacXo LIEMEHTa, KPyITHO3EPHUCTHIN 3aII0JIHUTEb.

HIupoko mpuMeHsieMble B COBPEMEHHOM CTPOMTEIBCTBE KEJI€300€TOHHBIE KOH-
ctpykiuu o CIT 63.13330 momkHBI OTBEYATh MPOEKTHBIM TPEOOBAHUSAM 0 OE30MaCHO-
CTH, IPUTOJTHOCTH, TOJTOBEUHOCTH. [I[puMeHnTENbHO K OETOHY 3TH MOKa3aTeIu KayecTBa
KeJIe300€TOHHBIX KOHCTPYKIMI 00ecreunBaoTcsl COOTBETCTBYIOLIUMH 3HAYCHUSIMU
MPOYHOCTH OETOHA HA CHKATHE U PACTSIKEHHUE, HAYAILHOTO MOJYJISI YIIPYTOCTH, KO3 du-
LIEHTA MOJI3y4YECTH, YCaJAKN, MOPO30CTOMKOCTHA U BOJOCTOMKOCTHU. [Ipu nmpounx paBHBIX
YCJIOBHUSIX BCE ATH CBOMCTBa O0€TOHA 3aBHCAT OT €ro MOpucTocTH. OJHON M3 OCHOBHBIX
3aa4 OETOHHOW HAayKU SIBJISETCS MUHUMMU3AIUS TTOPUCTOCTH LIEMEHTHOTO KaMHs (OeTo-
Ha) ¥ MPEeAO0TBpAaIleHUE MTPOU3BOJCTBEHHBIX A€(PEKTOB B OETOHHON KOHCTPYKIIMHU, UYTO B
nocnennue 30-40 neT, Kak MPaBUIIO, peaIu3yeTCsl TOCPEICTBOM Pa3IMUHbIX MOIU]UKa-
TOPOB BO3JICUCTBUS WJIM METOJOB O0pabOTKM Ha CTPYKTYPY IIEMEHTHOTO KaMHS U ILIO-
1aJb TTOBEPXHOCTH "IIEMEHTHBIN KaME€Hb — HAIOJHUTENh". K OCHOBHBIM TEXHOJIOTHYE-
CKUM HaNpaBJICHUAM PA3BUTHUS TEXHOJOIMH OETOHMPOBAHMSI MOKHO OTHECTH COBEpILIEH-
CTBOBaHHUE CMOCOOOB MPUTOTOBIICHUS, B TOM YHCJI€ TEXHOJOTUU JIBYXCTYIEHYATON MOJI-
TOTOBKH CMECH, TPAHCIIOPTUPOBKH, YKJIQJKH, B TOM YHCIIE MPHU Pa3feIbHOM OETOHHUPO-
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BaHWU U YIUIOTHEHUH OETOHHOW CMecH, yXoje 3a TBepjerolmuM O0eToHoM. [lockonbky
OCHOBHBIM MCTOYHHKOM IIOp B OETOHE HA TUIOTHBIX 3AIMOJIHUTENSAX SBISETCS IIEMEHTHBIN
KaMeHb, YMEHBIIIEHUE ero o0beMa (pacCTBOPHOM COCTAaBIIAIOINICH) B CTPYKType OeTOHa 3a
CUeT BHEJPEHUSI pa3JebHON TEXHOJIOTMH OETOHUPOBAHUS SIBISIETCS] OAHUM U3 MEPCIeK-
TUBHBIX HANIPABJICHUN Pa3BUTHUS TeXHOJIOTHH OeToHa. OIHUM U3 HAMPaBIECHUN TEXHOJIO-
UM Pa3fesbHOrO0 OETOHUPOBAHUS SIBISETCS MOJIyYEHHE >KeNe300€TOHHOM KapKacHOU
KOHCTPYKIIMH JABYMsI CLIOCOOaMM: 3aKauKOi CTPOUTEIbHOTO KOMIIOHEHTA B IMyCTOTHI Kap-
Kaca KpYIHOI0 3al0JIHUTENI U MOTPYKEHUEM KapKaca KPYyIHOTO 3allOJIHUTENS B CTPOU-
TeIbHBIH KoMmnoHeHT. CoBpeMeHHbIe cynepiuiactTugunupyromue nooasku (CII), mo3so-
JISIFOIIME TIOy4aTh BEICOKOMOOWIIBHBIC IIEMEHTHBIE CYCIEH3UH, OTKPBIBAIOT HOBBIE BO3-
MOKHOCTH TIPH pealn3aliy TEXHOJOTUU pa3AesibHOro OeToHupoBaHUs. BrisiBiaeHHe oc-
HOBHBIX 3aKOHOMEPHOCTEH (POpMUPOBAHUS CTPYKTYPBI U CBOMCTB KEJIE300€TOHHBIX Kap-
KaCHBIX KOHCTPYKIIMM, TOJYYEHHBIX Ha 0a3e BBICOKONPOU3BOJUTEIBHBIX COBMECTHBIX
NPEANPUITHH, SIBISCTCS aKTyaJIbHOM 3aJjauei, pelieHue KOTOPOl BHECET ONMPEACICHHbIN
BKJIaJ] B pa3BUTUE TEXHOJIOTHH OETOHA.

Takoli 0eTOH M3BECTECH Kak OCTOHHBIC KapKacHbIe KOHCTpyKIuU. K Hemocratkam
JTAHHOW TEXHOJIOTMH MOKHO OTHECTH OTpaHUYCHHS MO MapaMeTpaM MyCTOT B KPYITHOM
3arnoJgHUTeNe, YTo 00eCeYynBaeT UX rapaHTUPOBAHHOE 3aMOHEHHE. AJbTEpPHATUBOM SB-
JSIETCS TIPEJTIOKEHHAS TEXHOJIOTUS Pa3/IeIbHOTO OCTOHUPOBAHUS MYyTEM TOTPYXKEHUS B
MaJIOBSA3KHIM PACTBOP 3a CUET UCIMOJB30BaHUS CYIEPIIaCTU(DUKATOPOB CTPOUTEITHHOTO
KOMIIOHEHTA KPYIHOTO 3aIIOJTHUTES.

OCHOBHOI BBIBOJI, KOTOpBIN CIEAYeT U3 aHalW3a BEJIMYMHBI TAHTECHIIMAIbHBIX
HaIpPsHKCHUH, BBI3BIBAIOIINX PACTPECKUBAHKUE O00OJIOUKH HA 3€pHAX KPYIHOTO HAMOJIHH-
TEJIsl ¢ YBEJIMYCHUEM KOHIICHTPAIIMHU KPYTHOTO HAMIOJTHUTEIS BETMYMHA TaHT€HITUATbHBIX
pacTArMBaOUIMX HaNpsbKeHUU Bo3pactaer. [pyrumu cioBamu, OETOHBI ¢ (PUKCHPOBAH-
HOM CTPYKTYpOM 4UYBCTBUTEIBHBI K U3MEHEHUAM TEMIIEPATypbl U MOTEHIMATBLHO MOTYT
OBITH HEMOPO30CTOUKUMHU.

Cnmcok JuTepaTypbl

1. baxenoB FO.M., HdembsnoBa B.C., Kanamnukos B.M. MoauduuupoBaHHbIe BBICOKOKaye-
cTtBeHHbIe OeToHEI. M.: ACB, 2006. 368 c.

2. Hecreraes I'.B., Jlapumrok A.H. CamoyrmoTHsIOImuecss OETOHBI: POYHOCTh U MPOSKTHPOBA-
Hue coctaa// CtpourtenbHbie Matepuansl. 2009. No 5. C. 43-45.

3. ConomatoB B. U., TaxupoB M.K., Taxep lllax Mna. nTeHcuBHast TeXHONOTHS OETOHOB. M.:
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AHAJIN3 U IPUMEHEHUE I'EOTEPMAJIBHOI'O 30HJIA
TEIVIOBOI'O HACOCA

Konvuoe Eecenuiit Huxonaeseuu
MarucTpaHT BTOPOTO Kypca,
MoxeBckuid rocyJapCTBEHHBIN TeXHUYECKUM YHUBepcuTeT uMeHu M. T. KanamHukona,
Poccus, r. MxxeBck

Ceanosea Mapuanna Bukmopoena
KaH/. TeXH. HayK, JOIICHT,
MoxeBckuii rocyJapCTBEHHBIN TeXHUYECKU YHUBepcuTeT uMeHu M. T. KanamHnukona,
Poccus, r. MxxeBck

AKTyanpHOCTh HcchefoBaHus. Ha ceronHAmHuil AeHb BO BCEM MHPE COXPaHICTCS TEHICHLHUS
pocra motpebiIeHns Bcex BUIOB dHEpruu. boiee TpeTn komuvecTBa Bcell MOTpedIsieMoll B MUPE SHEPTHUU
MPUXOAUTCS] HA TPOU3BOJICTBO TEILIOBOM SHEPTHH JJISl OTOIUICHUS 3aHUN M HYXKJ TOPSYEero BOJIOCHAO-
sxenust ('BC). Bmecte ¢ aTuM HaOMI01a€TCS CTPEMUTEIBHBIH POCT IICH Ha YHEPTOHOCUTEIH, CBA3aHHBIN C
YCIIO)KHEHUEM METOJIOB pa3pabOTKH HOBBIX MECTOPOXKIACHHUN M HCTOIEHHEM HEKOTOPHIX BHUIOB HCKOIIA-
€MOT0 yTIEBOJOPOTHOTO TOTIIIMBA.

Takum 00pa3oM, BpeMsl JICIICBBIX BHIOB MCKOIIAEMOT0 TOIUIMBA, B KAYECTBE OCHOBHOI'O HCTOY-
HUKa 3HEPTUU IIUBUIIM3AINY, TOAXOIUT K CBOEMY JIOTHMHOMY 3aBepIIeHH0. VX orpaHu4eHHOCTh U I10-
CTOSIHHOE TTOBBIIIICHHUE [I€H Ha TaKWe SHEPTrOHOCHUTETH TPeOyeT pa3BUTHS HOBBIX TEXHOJIOTHH, O3BOJIS-
IOIUX CHU3WUTH ATy 3aBUCHMOCTH M CHAENIATh aKI[EHT Ha MCIOJH30BAHUHA BO300OHOBIISIEMBIX MCTOYHUKOB
suepruu (BUD).

Knioueswvie cnosa: TermmoBas SHEPrusa, reoTepMajIbHOC OTOINICHUE, TCIIJIOBBIC HACOCHI.

[Ipu mpoeKTHPOBAHUU U CTPOUTEIHCTBE YACTHBIX JJOMOB MOKHO COKOHOMHTH Ha
OTOIUICHUH, €CIIU IPUMEHATH F'€0TEPMAIbHOE OTOIJICHUE.

['eorepmasibHOE OTOIJIEHHE — 3TO OTOIUIEHHE, ITPU KOTOPOM HCHOJIB3YIOTCS MpH-
poaHble HUCTOYHMKHM Teruia. [IpuHuun paboThl CUCTEMBI Te€OTEPMaJbHOTO OTOILIe-
HUSI OUYEHb CXO0XK C pabOTOMN XONOIMIBHON YCTAHOBKH.

['eoTepmanibHOE OTOTUIEHHE UMEET OYE€Hb MPOCTOM MPUHIUI PAOOTHI: B JOME WIIU
B Jpyroi MOCTPOMKE yCTaHABIMBAETCS TEIUIOBOM HACOC, MPU MOMOIIU KOTOPOTO Ipe-
BpAIIAlOT YHEPTUIO FPYHTA, BOJbI, BO3yXa B TEILJI0, HEOOXOAMMOE JIJIsl OTOIJICHUS J0Ma,
nojorpesa Bojpl. OH criocoOeH paboTaTh Jaxke MpU HU3KUX TeMIlepaTypax, HO ¢ Ooliee
HU3KOW TPOU3BOIUTENBHOCTHIO. «80% HE0OXOMUMON TEIJIOBOW PHEPTHH AJIT 000TrpeBa
JIOMa ¥ MOJ0TpeBa BOJbI MOJIYHYAETCA U3 OKpYXaroulel cpeabl. DTa sHeprus, OecriaTHa.
3arpaThl Ha OTOIIEHUE MOJIYYatOTCs TOJILKO MOTOMY, YTO HAJO MJIATUTh 32 3JIEKTPOIHEP-
TUI0, HEOOXOUMYIO JJIsi pabOThI TEIJIOBOI'O HACOCAY.

Ha nanHbIii MOMEHT TeoTepMalIbHBIN TETUIOBOM HAcoC siBJsieTcs: Hanbosee Y dex-
TUBHOM 3HEeprocoOeperaroiieil CHCTeMOM OTOTUICHUS! U KOHUIIMOHUPOBAHUS.

[ens paboThI: pacIMpUTh 3HaHUS B 00JACTH, TEIUIOBBIX HACOCOB, COOp U aHAIIU3
XapaKTePUCTUK OTOIUICHUSI HA OCHOBE TEIUIOBBIX HACOCOB, BBISIBUTH MPEUMYIIECTBA U
HEJO0CTAaTKU MPUMEHEHUS TEIIOBBIX HACOCOB.

3ajadyaMu MCCIIEIOBAHMS SIBIISIFOTCS:

1) u3yyenne u cucreMarusanysi MaTepUaloB U3 Pa3HbIX MCTOYHUKOB (Hay4yHbIE
CTaThH, NEPUOAMYECKasl MeuyaTh, VIHTepHET), OCBEIIAIINE BOIPOCHl O T€O0TEPMAIbHOM
OTOILICHUH;

2) cOop cBelIeHM, Kacaloluecsi MCTOPUU CO3JIaHUSl TEIJIOBOIO Hacoca; Kak
yCcTpoeH (YCTpOHCTBO) U paboTaeT (MpUHLMN PabOThl) TEIJIOBON HACOC; BUIbI TEILJIOBBIX
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HAcocoB (BO31yX-BO3IyX, BO3/1yX-BOJa, BOAA-BOJAA, BOAA-BO3IYyX, I'PYHT-BOJA.) M HX
MPUHLIKI paObOTHI; TEIUIOBAs YHEPTHUS U3 BO3yXa, BOABI U TPYHTA;

3) caenath BBIBOA 00 3KOJOTMYECKON O€30MaCHOCTH re0TEPMaIbHOTO OTOIUICHHUS
U TEIUIOBBIX HACOCOB, JOCTOMHCTBA M HEJOCTATKH TEIJIOBBIX HACOCOB. AKTYalIbHOCTh
JAHHOTO HCCleI0BaHus 00yClIOBIIeHA MOTPEOHOCTHI0 COBPEMEHHOTO BIIa/IeTIbIa YaCTHO-
ro JJOMa WJIM JTaYHBIX MOCTPOEK B AJIbTEPHATUBHOM OTOILJIEHUH JI0MA T.K. C KaXKJbIM TI'O-
JIOM TIPOMCXOJUT POCT LIEH Ha pa3IMyHble IPUPOJHBIE PECYPCHI U B CBOIO OUEpEIb JJIEK-
TposHepruto. Jrobas Bapualusi OTOMUTENBHON CUCTEMBI, KOTOpasi HE BXOAMUT B KaTero-
PHIO CTaHAAPTHBIX CUCTEM, UMEET KaK CBOM JOCTOMHCTBA, TaK U HEJOCTATKU.

I'eoTrepmaiibHas cucTeMa OTOIUIEHMSI M TEIUIOBBIE HACOCHI JIOJKHBI OTBEYaTh Clie-
JTYIOIIUM KPUTEPUSIM:

1) OBITH SKOJIOrMYECKU YUCTHIMU (HE BIMSTH HA IPUPOHBIE MPOLIECCHI);

2) ObITh Oe30macHBIMU B OOpaIIeHUH M 00J1a1aTh OJTHOW BaKHEHINEH XapaKTepH-
CTUKOM — HEUCUYEPITAEMOCTHIO;

3) umetsh Beicokuit KIIJI.

[IpeumyiiecTBaMu reoTepMaIbHOrO OTOIUICHHUS, OOYCIOBIUBAIOIIMMU Pacpo-
CTPaHEHHUE TAKOM CUCTEMBI, SBISIOTCS:

—  DHEPrus 3eMJIH JJI1 OTOIUICHHS JIoMa HE MOXKET ObITh McuepnaemMoil. B Takoit
CUCTEME OTCYTCTBYET PUCK BO3TOPAHUS;

— IIOKYIKa TOIUIMBA U €T0 XpaHEeHue — He TpeOyeTcs;

—  CHCTeMa MOJIHOCThIO 0e30TacHa U 3KOJOTHYHA;

— €€ aBTOHOMHOCTb paboThlI;

— st o0CIy>KMBaHUS OTOIUICHUS HE MPUIETCS TPATUTHCS;

—  TeIUIO-NIPOU3BOAUTEIBHOCTD — BBICOKAS.

[Ipumenenue Temna 3eMiau (T€OTEPMAIBHOM SHEPrUHU) CTANO0 PACHpPOCTPAHATHCS
emie B koHIe 80-x rogoB B ropogax CIIIA, koTopsie B TO BpeMsi OCOOCHHO TSDKEJIO mepe-
KUBaJIU Kpusuc. [IepBbIMU TaKyl0 CUCTEMY CTalld MPUMEHSTh — COCTOSTENbHBIC JIFO/IH,
KOTOpBIE TaKUM BOT 00pa30M SKOHOMWJIHM HAa OTOIJICHHM JIOMA, OJHAKO CKOPO CHUCTEMa
cTaJjia JeuieBeTh, U Oosiee OeqHBIE aMEepUKAHIBI 3aMHTEPECOBAINCH €10 (CMOTIH cebe e
103BOJINTH). I B CKOpOM BpEMEHU HKCIIOJIb30BAaHUE TEIUIA 3€MJIM JUIsl OTOIUICHHS CTaJo
NpeporaTuBoi OOJBIIMHCTBA AMEPUKAHIIEB, KOTOPbIE BJIa/IeIM YaCTHBIMH JIOMaMHU.

Craructuueckue naHHble 20 JieT Ha3ad B €BPOIEHCKUX CTpaHaX OTMEYallH,
YTO reoTepMajibHbIMU CUCTEMaMH OTOIUIEHUS BOCIOJIb30BAIUCH MPUMEPHO 12 mMuumo-
HOB rpaxkaaH. M oT Toro MoMeHTa JI0 HaCTOSIIIEr0 BpeMEHU 3Ta Iudpa TOJbKO YBEIUYU-
Bajach.

[IpumeHeHue B OTOIUIEHUH SHEPTUN 3EMJIU:

— 3T0 AaéT ynoOHO, SKOHOMHUYHOCTE U Oe30macHocTh. Hammyumee coueranue Ter-
nosoro Hacoca (TH) ¢ TermnbiM monoMm, 4to Aaé€T coBceM Apyrod ypoBeHb KoMdopTa.

— MPY UCHOJB30BAHUM JAHHOTO COYETAHUS ITUX OTOIUTEIBHBIX CUCTEM, TO B pe-
3ynbTaTe OyNeT MOJy4eHO PAaBHOMEPHOCTHh PAaCHpEAeTICHHs TEMIEepaTyphl MO BCEM IIO-
MeIeHusIM, 0e3 30H Teperpena.

['eoTepmanibHOE OTOIJIEHUE JIOMA «IOJ KJIIOW» BKJIIOYAET B ceOsl OJMH TJIaBHBIM
AJIEMEHT — TEIIOBOM HAacoC. DTO yCTPOMCTBO, 3aHMMAIOIIEE COBCEM HEMHOTO MECTA.

TemnnoBbie HacOCHI (MX Pa3HOBUHOCTH)

[To Tumy MCHOIB3yEMOro BHUJIa PACCESTHHOrO TEIUIA Pa3JInyaloT TEIJIOBbIE HACOCHI:
«'pynt-Bomar, «3emisi-Bosa», «IlouBa-Boma» — pazHble Ha3BaHUS OJHOM TpymIbl 000-
rpeBaTeIbHOTO 000pyA0BaHus. Takue HACOCHI MOJIyYaloT SHEPTUIO U3 TPYHTA, KOTOPHIH,
B CBOIO OY€pe/lb, AKKYMYJIUPYET SHEPTUIO COJIHLIA U 3€MJIH.
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«Bopaa-Boga» — 3TOT TUIT 000PYAOBaHUS NEPCIIEKTUBEH, €CIIN UCIIOIb3YETCs SHEP-
I'Usl TPYHTOBBIX BOJ|, TaK KaK TeMIIepaTypa IpyHTa HE OIyCKaeTCsl HUKE HYJIS.

W cTouHUKOM 3HEPIHM TaKKe MOKET BBICTYNATh BOJOEM WM CKBA)KHMHA, B KOTO-
pBIX BoJia HUKOTJa He 3aMep3aeT. CoOoIeHUE MOCIEIHEr0 YCIOBUS — MPUHIUITHATIBHO
BBUJY NPSAMON 3aBUCUMOCTH arperara oT Temieparypsl. [Ipu MuHycoBol temmneparype
MCTOYHUKA TPOU3BOAUTEIBHOCTh HACOCAa CHUXKAETCS BABOE (KCIIOJB3YIOT OTKPBIThIE
CKBa)XMHBI JUIsl 3a00pa U cOpoca rPyHTOBBIX BOJI — BHEIIHUN KOHTYpP HE 3aKOJIbLIOBAH-
HbI{, BHYTPEHHSS CUCTEMAa OTOIUIEHUS — BOJSIHASA).

«Bona-Bo3yx». B reorepmasibHBIX Hacocax «BOAA-BO3/1yX» MCTOYHHUKOM TeIUIa
BBICTYIIAIOT IOBEPXHOCTHBIE BOJOEMBI U CKBAKHUHBI, COPOCHI TEXHUYECKUX BOJ. Temno u3
KOMIIpeccopa MepeiaeTcsl B BO3IyX HanpsMyr — HEOOXOAMMOCTh B UCIOJIb30BAHUU BO-
JIbl KaK IPOMEXYTOYHOI'O HOCUTEIIS OTHAAAET.

TemoBble HACOCHl KOHCTPYKTUBHO MPAKTHUYECKH HE OTIMYAIOTCS OT HAcOCOB, pa-
OoTaImMX Ha 3eMJISHOM KOHType. Ho ux 3¢heKTUBHOCTH 3aBHUCUT OT TeMIepaTyphl
TEIUIOHOCUTEIS: YeM BBIILIE TeMIepaTtypa, TeM 3¢ dextuBHee odorpes. [1o 3Toit npuunne
CHEUAINCTBl HE CUYMTAIOT HACOCHI «BOAA-BO3/1YyX» HJICATbHBIM PELIEHUEM I OTOIUIE-
HUS YaCTHBIX JOMOB (MCIOJIb30BaHUE BHEIIHUX BOJASHBIX KOHTYPOB U CHCTEMbI OTOILIE-
HUS BO3YIIHOTO THUIA);

TemnoBoit Hacoc «BO3AYX-BO3AYX» OTOT BUJ OOOpYIOBaHHS TOJIb3yeTCS
HAuOOJBIINM CIIPOCOM Y MOTpeduTenei. Mbl poaHaAIM3UPOBATN 00BEMBI TIPOAAK Pa3-
HBIX TUMNOB HacocoB 3a nepuof 2006-2016 ronos. Y aenbHbI BEC BO3AYIIHBIX HACOCOB B
ITOM CETMEHTE PbIHKA CTAOUJIBHO JAEPIKUTCS HA YPOBHE 95 NMPOLIEHTOB.

BrlIcoknii cripoc onpaBaH BBINOJaMU: HACOCHI 3TOTO THIA AKKYMYJIUPYIOT TEIUIO-
BYIO SHEPIHIO U3 BO3/AyXa M cpa3y NepelaroT ee A o0orpeBa NomelleHus. TenaoBbie
HAcOChl YJICHIEBJISIIOT 3aTpaTbl Ha YCTAHOBKY M OOCIY>XKMBaHHUE CHCTEMbI OTOIUICHHUS.
OHU HCNONB3YIOTCS KAK UCTOYHUK TEIUIA U TOPSYE BOABI, peXKe — Ul OXJIaXKIECHUs T10-
MEIICHUH.

K npeumyiectsam Mozenen «BO3AyX-BO3AYX» OTHOCATCA:

1. YHHMBEpcanpbHOCTh MCHOJB30BAHMS —TOAXOIAT JUISl KWIBIX U KOMMEPYECKUX
3JTaHUI.

2. becurymuas pabora.

3. ONTUMH3UPOBAaHHAS CUCTEMA BEHTHIISALIMH.

4. becurymuas pabota.

5. BOo3MOXKHOCTh 00BbEIMHEHUSI HAacOoca C CUCTEMOM BEHTWJISILUM JJIsl yJIyqIlIEeHUs
BO3yXO000OMEHAa B 5KUJIOM JIOME.

Bunpl TEmioBbIX HACOCOB: OCHOBHBIM OTJIMYMEM TEIJIOBOTO HAcoca OT JAPYTHUX
TEIJIOr€HEPATOPOB, HAIIPUMEP, IEKTPUUECKHX, Ia30BbIX U JHU3EJIbHBIX — 3aKIH0YAETCS B
TOM, YTO IPH MPOU3BOJACTBE Teruia A0 80% 3Hepruu U3BJIEKAETCS U3 OKpYKAroIIeH cpe-
Ipl. [J1aBHBIM NIPEMMYIECTBOM TEIIOBBIX HACOCOB SIBJISIETCSI BBICOKAs] IKOHOMHYHOCTb,
IpU reHepaluy B yac | KWUJIoBaTTa TEIUIOBOW PHEPTUU 3TH YCTAHOBKHU MOTPEOISIOT 10
350 BarT anexTposneprun B yac. K cBegenmro, KII/] snexTpocranuuu, BeIpadaThIBato-
HIEH AJIEKTPOIHEPTUIO B PE3YJIbTAaTE CKUTAHUA TOIUIMBA, HE mpesbimaetr 50%. Cucrema
(TH) paGoTaer mOJHOCTBIO B aBTOMAaTHYECKOM PEXHME, 3aTPaThl HAa 3KCILTYyaTalUI0 BO
BpeMsl €€ UCIIOJIb30BaHUs KpallHe HU3KHE — AJIEKTPOIHEPrusi HeoOXouma JIUILb 7S pa-
00TBI KOMIIpeccopa 1 HacocoB. TemnoBoil Hacoc o0magaeT rabapuTHHIMU pa3MepaMu OblI-
TOBOI'O XOJOJWIbHUKA, YPOBEHb IlIyMa BO BpeMsl pabOThI TAKKE COBIANAET C IapaMmeT-
pOM OBITOBOM XOJOAMIBLHON YCTaHOBKH. [IpuMeHeHHe TEemI0oBOro Hacoca BO3MOYKHO Kak
JUISl TIOJTYYEHMS] TEIIJIOBOW PHEPTUU, TaK U AJI €€ yJaJeHUs — IIyTeM MEPEKIIIOUEHus pa-
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00ThI KOHTYPOB Ha OXJIXKJCHHE, IIPU 3TOM TEIUIOBask SHEPTUs U3 MOMEUIeHUH 1oma Oy-
JET YOAIATHCS Yepe3 BHEUIHUI KOHTYpP B IPYHT, B BOAY WJIM HA BO3/yX.

EAvHCTBEHHBIM HEOCTATKOM CHCTEMbl OTOIUIEHUS, OCHOBAaHHON Ha TEIJIOBOM
Hacoce — ee BBICOKAsi CTOMMOCTh. B eBpornelickux crtpanax, Snonun, [lIBennu u 1.1. Temn-
JIOBBIE HACOCHBIE YCTAHOBKH PacIpOCTPAHEHbI IOBCEMECTHO.

TemnnoBsle HacoOCBI B ATHX CTpaHaxX HOMYJISIPHBI Oylarojaps: MOIIEPHKKOM roc.
[Iporpammam B Bujie cyOCHAMIA U KOMIIEHCAMI JOMOBJIAIeNbllaM, YCTAHOBUBILIUM TaKHe
ycTaHoBkU. B Poccnn npumMeHenue TeroBbIX HACOCOB PaCCMaTpUBAETCS TOJIBKO B Kade-
CTBE AJIbTEPHATUBBI OTOIJIEHUS C Fa30BBIM KOTJIOM, JIEKTPUYECKUM, TBEPAOTOIUINBHBIM
Y APYTUM BHJIaM OTOILJIEHUS.

['eoTepmasibHOE OTOMJIEHHWE CKOPO CTAHET HOPMOM, MOTOMY KakK, MOKHO TOIHUTh
CBOM oM 0€3 Bpe/ia 3KOJIOTHH U C BBITOJON 115 ceOsl.

OBILMI BBIBOJI. B pe3ynbrate paGoThl MBI yOexkaaeMcsi B HEOOXOIUMMOCTH
AKCILTyaTalluy TEIJIOBBIX HACOCOB B YACTHBIX JOMax IO BCEMY MHUPY, YTO 3HAUUTEIBHO
YIIy4IIWIO OBl COCTOSIHME OKpY’Karolle cpenbl, BeIOpaHHBIM BU OTOIUIEHUS ITOMOXKET
HSKOHOMUTH JCHEXHBIE CPEJICTBA 3aTparuBas TOJIBKO 74 4acTh BAILEro ceMeMHoro Orof-
JKETA, BBIIEIEHHOrO Ha oToruieHue. TakuM, 06pa3oM, OCTABIIMECS /4 3TO YUCTAask BBITOJIA.
TemnoBble HACOCHI MEPEHOCST, a HE BbIPA0ATHIBAIOT YHEPIHI0. TEIUIOBbIE HACOCH — 3TO
YCTPOMCTBO AJI1 NEPEBOJA HU3KOTEMIIEPATypHON SHEPIUU B BBICOKOTEMIIEPATYPHYIO
SHEPrHi0 U 00paTHO. DTH anmaparhl IPAaKTUIECKH B3PBIBO- U MoxkapobOe3onacHbl. OTCyT-
cTBUE TOIIMBa, OTCYTCTBUE OTKPHITOTO OTHSI, OMACHBIX ra3oB Wi cMmeceid. Hu oqun u3
Y3JI0B HE HarpeBaeTcs 10 BBICOKUX TEMIEPATYP, PU KOTOPHIX, BO3MOKHO, BBI3BATh BOC-
IJJaMEHEHUE TOprounx MarepuanoB. OcTaHOBKa arperara He IPUBOJIUT K €ro MOJOMKaM
WJIA 3aMEP3aHUI0 XKUIKOCTEeN. B Ommkaiimem Oy TymieM y HUX XOPOIIHe MEPCIEeKTUBEI.

Cnmcok JuTepaTypbl

1. AnprepHaTHBHBIE HCTOYHUKHM SHeprud. TermnoBoi Hacoc [Dnextponnbiii pecypc]. URL:
https://superbotanik.net/referati/referaty.../referat-alternativnye-istochniki-energii-tepl.

2. Tennosoit Hacoc - Buxunenus [OneKTpOHHBIN pecypc]. URL:
https://ru.wikipedia.org/wiki/TerioBoii_Hacoc

3. [lpuHnumn geWicTBUS TEIJIOBBIX HACOCOB. [DnekTpoHHbIH pecypc]. URL: http://plusteplo.ru

4. AuspTepHaTuBHOE TeIUlocHaOeHHe. Besge. OOmacT NpHMEHEHHUS TEIUIOBBIX HAcOCOB
[DnexTponnsii pecypc]. URL: http://izbapremium.ru

5. TeorepManbHbIe CUCTEMBI OTOIJICHUS [OneKTpOHHBIH pecypc]. URL:
https://realproducts.ru/geotermalnoe-otoplenie/

HCCJIEJOBAHUE KAYECTBA KPYIJIbIX HAIIMWJIBHUKOB IBYX
MHNPOU3BOAUTEJEN

Kopnees Bnaoucnag Ilasnosuu
cTtyaeHTt, CaMapCKuii roCyJapCTBEHHBIM TEXHUUYECKUN YHUBEPCUTET,
Poccus, r. Camapa

Moposzoea Enena Anexkcanopoena
K.T.H. 1o1eHT, CaMapCKuil TOCy1apCTBEHHBIM TEXHUUYECKUI YHUBEPCUTET,
Poccus, r. Camapa

Pabora nmocssmiena aHam3y M 9KCIIEPTH3e HAMMIBHUKOB PAa3HBIX MTPON3BOAUTEIEH.

Kniouesvie cnosa: HaIIUWJIbHUKH, TBépI[OCTB, HCCIICIOBAaHNEC Ka4CCTBaA.
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ens paboTel: mpoBecTH 3KcmepTu3y kadectBa B coorBercTBuH ¢ ['OCTom
1465-80 nByX HalUIbLHUKOB.

Wrak, ananu3y MoABEpraivch CISAYIOIMNE U3IeNus: mepBoe- GpupMbel «3yOop», a
BTOpoe — «Biber». Kpyrnwiii HanmuabHUK BTOpOW (GUPMBI BXOJIUJI B COCTaB Habopa
HANTWJIBHUKOB (puc. 1).

Bce akcnepumenTsl mpoBoamiuch Ha Kadenpe «MarepuanoBeieHue, OpOIIKoBas
METAJUTyprusi, HaHOMaTepuaabdy CaMapcKoro rocyIapcTBEHHOTO TEXHUYECKOTO YHUBEP-
cuTeTa.

Ucnonb3oBanock clieayromiee 000pyaoBaHUE: KOHTPOJIbHBIE Bechl «DS-708y,
HACTOJILHBIN 3aTouHbIi cTaHOK «Packard Spenec PSBb-250A», crarmoHapHsbiii TBEp10-
Mep A1 u3MepeHus TBEpaoctu MerogoM Poksernna « TPS006M»y.

=

NPomECCUIoHA

HAMANEHLIS IKPYT IS

Puc. 1. O6pa3upl, moaBepracMbie UCCICIOBAHUIO

Ilo cBeneHusIM, 1OCTaBIEHHBIM MTPOU3BOJUTEISIMH, HAMMJIBHUKN UMEIOT CIIETYIO-
1€ XapaKTEPUCTUKHU:

O6paszen Nel — pupma «3yop», Opena-Poccusi.

TexHuueckue XxapakTepUCTUKU:

Bun: xpyrasiit

Haceuka: Ne 2

Marepuan paboueil MOBEpXHOCTHU: CTaJlb

Pykosrka: Her

Marepuan pyKOsSTKA: HET

[TepecTaBHast pyuka: HET

JlonosHUTENbHAs UHPOPMALIKS:

JIOTIOTHUTENBHO: 0€3 PYKOSTKH

["aGapuThl 1 Bec.

OOmas muHa: 290 Mmm

Jnuna paboueit moBepxHoctu: 200 Mmm

Bec: 0.07 xr.

Oo6pazer; No2 dupma «Biber», 6pena- ['epmanus, mpousBoautens- Kuraii.

Texnuueckue xapakTepUCTUKU HAOOpa HAMMILHUKOB:

Tun- KoMOMHUPOBaHHBIN

®dopma — Habop

Kon-Bo B Habope, T — 5

79



Knacc, Ne- 2

Jmuna, mm — 200

OpranojsienTHYeCKHid MeTO/ U3y4YeHHsI 00Pa3LOB.

[IpocTel B UCIONB30BaHMH, 3yObsi HaCCUEHHBIC, yAOOHBIE PYYKH O0ECIICUUBAIOT
KoM(opT B paboTe, HE UMEIOT B KOMIUIEKTE PYKOSIKH- TOJIBKO CTaHAAPTHBIN XBOCTOBHUK,
CTEep KHH TUIOTHO 3aKPEIUICHBI, TOBAPHBINA 3HAK MPUCYTCTBYET Ha 00X STUKETKAX.

AHaJu3 3asiBJIEHHBIX MOCTABIIHKOM MapaMeTpPoB.

Bec u rabapuTsl.

JUist IpOBEPKH COOTBETCTBHSI HAITMJIBHUKOB C IapaMeTpaMH, UCIOIb30BAIUCH Be-
cel «DS-708», a Takxke nuHelka. OnbIThl NOATBEPAWIN PE3YIbTaThl ¢ MUHUMAIbHBIMU
MOTPENIHOCTAMHU. DTO TOBOPUT O IOCTOBEPHOCTH YKa3aHHOTO Beca U rabapuToB TOBapOB
MPOU3BOJUTEIICH.

HN3mepenne TBépaocru.

Cornacno tpeboBanusim 'OCT-1465-80, TBEpaOCTh HAMMIBHUKOB JIOJIKHA KOJIe-
6arbest B auanazone (58 +62)HRC. IpousBoaurenn ¢pupm obenx oOpasiioB HE YIOMHU-
HAIOT O TBEPJOCTH BBIITYCKAaEMbIX TOBApOB.

g i

 /

s

Puc. 2. U3mepenne TBészOCTH o6pa3uB o PokBemny

YToObl M3MEPUTH €€, MBI CIeNalld HECKOJIBKO 3aMEpPOB C MOMOIIBIO TBEpAOMEpA
«TP5006M» (puc.2)

Ilepseiii 3amep nokasan pesyasraT 6 |HRC, a Bropoii-62, 1 3T0 MOJIHOCTBIO COOT-
BercTByeT TpeboBarusam ['OCT. IIpu usmepennu TBEpaOoCcTH 00pasma Ne2 TBepaoMep 1o-
Ka3aJl IpH IBYX 3amMepax OIuH U TOT ke pe3ynbrar- 62HRC.

Omnpenenenne MapKu CTAJIN.

C uenbto onpezeneHuss Mapku cTaiu Oblla MpoBeaeHa Npoda Ha UCKpy. OOBIYHO
JUISL U3TOTOBJIEHHSI HAIWJIBHUKOB MCIOJIB3YIOT Takue Mapku ctanu kak Y13, Y13A. Ilo
JAHHBIM TTPOU3BOIUTENS «3yOp» 00pa3er u3roToBJICH U3 Mapku ctanu Y 13A.

B xone npoBeaenus nmpoOsl Ha UCKpY oOpa3ia Ne2 ObUIO YCTaHOBIIEHO, YTO OH U3-
TOTOBJIEH U3 yriaepoaucTor ctanu mapku Y 13. IloareepxkneHneM ctai ipKuil KOpOTKUN
ny4ok. Jyis uzrotosienus: oopasia Nel Obla MCMONB30BaHA CTalb Mapku Y 7A, My4doK
HCKPBI OBLIT IPKUM, HO HE TaKUM TIBIIITHBIM 110 CPAaBHEHHIO CO BTOPHIM 00pa3iiom (puc. 3).
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Puc. 3. IIpo6a Ha ﬁgkpy

Taxum 06pa3oM, MBI IPOBEIH aHAIM3 IBYX 00pa3lioB U yOeAUIINCh B TOM, 4TO 00a
WHCTPYMEHTa cOOTBeTCTBYIOT TpeboBanusim ['OCT 1465-80.

Cnmcok JuTepaTypsl
1. Hanunpauku texauueckue ycnoBus [OCT 14 6 5 -8 0 (CT COB 1 2 97-78) U3nanue opunm-
anpHOe [OCCTAHIAPT POCCUU Mockaa.

HMHTEI'PUPOBAHHAA IDS/IPS MOAEJIb MEXIY OTKPBITBIM
NCTOYHUKOM C YVJIYYIEHUEM MAIINHHOI'O OBYYEHUA

Jle Kyanz Muno
Information Technology Institute, Vietnam National University, Vietnam, Hanoi

Dan Xvio Anb
Hanoi University of Natural Resources and Environment, Vietnam, Hanoi

Hzyen Anv Yyen
Information Technology Institute, Vietnam National University;
University of Information Technology and Communications, Thai Nguyen University,
Vietnam, Thai Nguyen City

Hzyen Yyne Toen
Academy of Cryptography Engineering, Vietnam, Hanoi

B coBpeMeHHBIX CETeBbIX CHCTEMax Ype3BBIYAHO Ba)KHA POJIb YCTPONCTB OOHApYyXEHHA H
npenotBpaienus IDS/IPS (Intrusion Detection System — Intrusion Prevention Systems). TpaaunuonHbie
METOJIbI, UCTIOJIBh3yeMble IIJIsi OOHApPYKEHUSI CETEBBIX aHOMAIIMH, CTAHOBITCS YCTapeBIIMMH U Hed(ek-
TUBHBIMH TIE€pE] JIMIIOM CMEHBI XaKePCKUX aTak M MeToAoB. Korma ecTh ceTeBble aTtaku, KOTJa MpUMep
0a3bl manHbIX cucteMsl IDS / IPS He Obl1 3ammcaH, BO3MOKHOCTh HACHTU(QHUINPOBATh U MPEAYNPEKIATh
MOYTH HEJIOCTYIHA. B 3TOM Mcciie[oBaHNM MBI IIpejiaraeM HOBEIM MeTO/I OOHAPYKEHHS CETEBBIX aHOMA-
JUH ITyTeM WHTETPAIliid MAaITHHHOTO 00y4ueHus B cuctemy IDS / IPS ¢ OTKpBITBIM HCXOAHBIM KOIOM. Ta-
KAM 00pa3oM, 3TO IoMoraeT cucteMe dQ(GEKTUBHO NPEAOTBPAIIATh aTaKH JIA)KEe ¢ HOBBIMU THITAMHU aTak
XaKepoB.

Kmiouesvie crosa: IDS/IPS, Machine learning, KDD99, Suricata, Snort.
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I. BBEJIEHUE

B nacrosimee BpeMsi KOMIIBIOTEPHBIE CETH BCEr/la ObUIM MEPBOM IIENIBIO TPYIIIIBI
XaKepOB /ISl KOHTPOJS aTakd, KPakh KOHPHUIESHIMAILHOW WH(GOPMAIUN OpraHU3aIIH
WIM TPOCTO JJIsl JOCTHMIKEHUS Ledu caboTaxa, 4ToObl OCTAHOBHUTH CHCTEMY JOCTABKU
ycayr. J{nst Toro, 4To6b1 ObICTpO OOHAPYKMBATh U MPEAOTBPALIATh ITH HEXKelaTelbHbIC
aTaKu, CYILIECTBYET MHOECTBO pelIeHWHA. Moneilb MHOTOYpOBHEBOW 3aIUTBI UMEET
MHOTOYPOBHEBYIO CUCTEMY 3alIUThl CETH, B KOTOPOW €CTh KOMIIOHEHTHI JUIsl y4acTusi U
HNOJICPKKHU JIpYT JIpyra, Takue Kak cucrema oOHapykeHus: BTopkeHus B cetb IDS/IPS,
CUCTEMA MEKCETEBOI0 IKpaHa, CHCTEMAa MOHUTOPUHIA CETH, aHTUBUPYCHAs CUCTEMA...

Cucremsr IDS/IPS ucnionb3yroTcst nisi oOHApYKEHUS aHOMAJIUH B CETU TOCPE-
CTBOM IPOCIYIIMBaHUS U 00paOOTKH MMAaKETOB B CETEBOH cpeze, JaHHbIe, COOpaHHbIE U3
IDS, 6yayr obbeaunensl. Ilogxoaut ans crnenualv3UpPOBAHHBIX CHCTEM 00pabOTKU
KYPHAJIOB MJIM CUCTEM MOHHMTOPUHIA CETH, YTOObI MMETh BO3MOXKHOCTH BBIAABAThH Ipe-
OYTIPEXACHUS U MPEAOTBpAIIATh IPOOJIEMbl B CETH Ha paHHUX 3Tanax. MexaHu3M oOHa-
pyxenust cucteMbl IDS/IPS B oCHOBHOM OCHOBaH Ha OCOOBIX MPU3HAKAX H3BECTHBIX
yrpo3 WM Ha CPABHEHUHU CETEBOT0 Tpaduka ¢ 0a30BBIMH NOPOTOBBIMHU 3HAUEHUSMHU IS
oOHapy>XeHHUs1 OTKJIIOHEHUH B ceTu. [1oaToMy BBIOOp 6a30BOro 3HAYEHMS TaKkKe Ompese-
asieT TouHOCTh cucteMbl IDS nipu oOHapy>KeHNHU CETEeBBIX aTak.

B HacTos1ee BpeMsl UCCie10BaTENbCKUE IPYIIIBI HAYaJId UCIOJIb30BaTh AJITOPUT-
Mbl MAIIIMHHOTO O0YYeHHsI U TIIyOOKOTro 00yueHus s npuMeHeHust B cucremax IDS mis
NoBBIIIeHUA 3()()EKTUBHOCTH U TOYHOCTH OOHAPY)KEHHs CUTHAJIOB aTakd B ceT. [lns
MIPOBE/ICHUS WCCIEN0BaHUNA M OOyYeHHs MalIMHHOMY OOYYEHMIO HCIOJIb3YIOTCS TaKHe
Habopbl daHHbIX, Kak KDD Cup 1999, NSK KDD, CIDDS-001 [1]. CooTBeTCTBEHHO,
CBOICTBA MakeTOB OyIyT MPOaHAIM3UPOBAHbI HA OCHOBE cHelU(puKanuil HabopoB JaH-
HBIX, @ 3aTeM NepeaHbl B PYHKINIO 00pabOTKU JUIsl OLIEHKHA 0€30MacHOCTH HIIM OTACHO-
CTH IaKETOB.

B conepxanuu ctateu OyneT MpejuioKeHa WHTe/UIeKTyaidbHas Moaenb [PS/IDS,
NOCKOJIBbKY MHTerpauusi cucremsl IDS/IPS B Opanamaysp B codueTaHMHM C METOJIOM Ma-
IIMHHOTO O0y4YeHHs MpuHeceT HOBYI0 Monenb IDS/IPS ¢ BO3MOXHOCTBIO M3ydeHHS U
oOHapy>xeHus: MeTok. HeHOpMalibHbII cUrHa B CETH U3-3a 00pabOTKU OOIBIIOrO KOJIHU-
YEeCTBA MaKETOB.

II. HEKOTOPBIE TPAAULINOHHBIE MOJEJIA IDS/IPS

2.1. MoaeJsb ucnosib3yeT OTKPbIThIA HCXOAHBIH KO/

CymectByeT MHOTO KoMMepueckux mporpamm IDS/IPS, takux kak McAfee NSP,
Trend Micro TippingPoint, Hillstone NIPS, NSFocus NGIPS, Cisco Firepower NGIPS,
KOTOpBIE€ pa3pabOTaHbl B COOTBETCTBUU C PEIICHUSMU Ui HOBOTO IMOKOJICHHS U WHTE-
TPUPYIOTCS C B KauecTBe yCTpoHcTBa OpaHamayspa. B 3aBucuMocTH OT pa3mepa ceTu
MaJlble U CpelHue KOMIaHUU MOTyT ucrnosib3oBath pemieHre Unified Threat Management
(UTM), wiu 1st KpYTIHBIX KOMITaHUHM MOJIOMIET peIIeHNne MEXCETEBbIX SKPaHOB HOBOTO
nokosieanst (NGFW). Gombinie mogxoaut. B nomonHeHne kK KOMMEPYECKUM PEIISHUSIM B
HACTOsIIIIee BpeMs IIMPOKO MCIOIb3YIOTCS CUCTEMBI C OTKPBITHIM UCXOAHBIM KofioM IDS /
IPS u3-3a X CTOMMOCTH U IPOU3BOAUTENBHOCTH, a TaKKe (PYHKIMHA, KOTOPbIE HE YCTYy-
HaroT J00MYy KOMMEpPUYECKOMY IporpaMMHOMY oOecniedenuto [1-5]. JIBoe u3 HUX — 3TO
Snort u Suricata.

a. Ucnonb3oBanue Snort

Snort — 310 cucreMa IDS ¢ OTKpPBITBIM UCXOAHBIM KOJIOM, IIMPOKO MCIOJb3yeMas
CerojIHA B CETAX Onarojapsi MpPOCTOTE YCTAHOBKM W HAcTpoWku. [lpuHImn neictBus
Snort 3akitouaercs B 0OOHapyKEHUU aHOMAJIbHBIX PU3HAKOB HA OCHOBE JOCTYITHBIX IaT-
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TEPHOB U BbIpaxkaercsi B (hopme mpasuil (puc. 1). Snort MoxxeT oOHapy HUBaTh CETEBbIE
aTaky B PeXUME peanbHOro BpemeHnu. OnHako Snort MoxeT 3()(pEeKTUBHO TPOTHBOCTOSITD
aTakaM TOJIBKO MpU MOSIBJICHUH MPU3HAKOB aTaku. JlJi1 paHee HEM3BECTHBIX aTaK yCTPOM-
CTBO CETEBOIO MOHMTOPUHIA Snort TpyAHO OOHAPYKUTb.

Rule
Packet captur
and suffer Detec tion
Incoming Engine
ackets
p \\_
~
Snort

Puc. 1. Apxutekrypa cuctemsl Snort IDS

0. Ucnosib30Banue Suricata

Suricata — 3T0 OCHOBaHHas Ha 3aKOHE CHCTEeMa OOHAPYKEHUS U OJIOKUPOBKU 3J10-
YMBIIUICHHUKOB (puc. 2). C BO3MOXKHOCTHIO 3aIlyCKa MHOTOTIOTOYHOCTH Suricata Takxke
UCIIOJIb3YET 3aXBAUYCHHBIC B HACTOSIIUH MOMEHT COOOIICHHS, M aHAIN3 IMaKETOB OYEHBb
CHJICH, TTIO3TOMY CKOPOCTh 00pabOTKH ceTeBOro Tpaduka M MPOU3BOIUTEILHOCTh 3TOTO
YCTPOMCTBA OUEHb BBHICOKHU. B fl0moMHeHne K Bhlatomiecs anmnapaTHon 3¢ GeKTUBHOCTH,
ATOT UHCTPYMEHT CO3/IaH C YUYETOM BBICOKOW BBIYUCIUTEIBHON MOITHOCTH, OOECTIeunBa-
€MO# HOBeHIIMMU MHOTOsiiepHbIMU TTponieccopamu LIIT (puc. 3).

ackets
- - Detection -
: Sniffer Preprocessor Ene o Alerts/Logging

LEL ]

Puc. 2. Apxutektypa Suricata

Detect

Detect — Outputs

Packet
Acquisition

Decode and
Stream app. | —>

layer d
\ B

Puc. 3. MHOrOmMOTOYHAs ONEepaIioHHast apXUTeKTypa Suricata
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2.2. MaTerpupoBaHHasi MoJeJIb HA YCTPOMCTBE

XoTs cucTeMbl OOHApPY>KEHUsI BTOP)KEHUH, OCHOBAHHBIE HA HA0OpaX ¢ OTKPBITHIM
HCXOJHBIM KOJIOM, TaKuX Kak Snort win Suricata, paboTarT JOCTATOYHO XOPOIIIO, MpaK-
TUYECKHE M CIOXHBIC MOTPEOHOCTH B HOBBIX, CIIOKHBIX M CIIOXHBIX aTakaxX XOpOIIO H3-
BECTHBI. xakep. MccrnenoBarenn MOCTOSIHHO MITYT HOBbIE WJIM YJyUIIEHHbIE BEUIH IS
CO3/IaHUSs JIyYIITNX CUCTEM.

B pabote [6], komanaa FOii-Cunb [QuHa npeioxuia mocTpouts cuctemy IDS ¢
KOMOMHAIMEel MHOTUX METOAO0B OOHapy>KE€HHUs BTOPXKEHHH, BKIIIOUas: JIOXKHOE OOHapy-
XKeHHe, AHOMalIbHOEe OOHapy>KEHUE U Ha OCHOBE CUrHasoB. JT1a cucrema IDS Obina pas-
paboTana Ha OCHOBE Snort, BMECTO TOTO YTOOBI HCIIOJNB30BAaTh METOJ OOHAPYKCHHS
BTOPKCHHS B CETh, 3TO MCCIIEJOBAHNE OOBEAMHSET IO TPEX METOIOB M JOCTHKCHUS
MakcuMalibHOM 3¢ ¢dexkTuBHOCTH. KpoMe TOro, aBTOpbI HCIOJIB30BAIM Psiji AITOPUTMOB
JUI TeHepaluy BBHIOOPOK CHUTHAJIOB Ha OCHOBE B3JIOMOB, OOHAPYKEHHBIX CHCTEMOW 00-
Hapy>KCHUS aHOMaJIM, KOTOpasi, B CBOIO OYepeib, COOTBETCTBYET MpaBmiIaM Snort.

Komanna Abhishek Mitra [7] uzyuunna yckopeHHe CKOpPOCTH 00paOOTKU CHCTEMBbI
IDS Snort, co3naB annapatHslid MOYJib, KOTOPHKI momoraet neperoautb PCRE B FPGA.
Kaxxnoe nmpaBuino Snort Teneps OyAeT NepeBECHO B PErysIpHOE BbIpaXKEHHUE, YHUKAIb-
Hoe mnsi PCRE. Korma cucrema pabotaer, KOMMYECTBO 3aKOHOB M IPAaBHII, KOTOPHIE
HEOOXO0JIMMO CKOMITUJIMPOBATh, OYEHb BEJIMKO, OITOMY 00paboTKa OOJIBIIOTO KOJIM4e-
CTBa MAaKeTOB OYyJET 3aBUCETh OT MPOU3BOJIUTENILHOCTU CUCTEeMbI. MccienoBaTenbckas
rpymIa npuayMaia MOJeNb, HCIONB3YIOUIYIo anmapaTHoe obecneuenue Virtex-4 LX200
FPGA nia npeoOpa3oBaHusl peryJsipHBIX BblpakeHHW. biiaronapsi cKOpocTd CETeBOro
untepdeiica 12,9 I'6ut/c pazpaboTaHHas TpyINnoNd cucTeMa yBeIWdYuiIa CKOPOCTh 00pa-
60TkH B 353 pasa 1o cpaBHEHHIO C MPOrpaMMHBIM oOecnieueHueM Ha ocHoBe PCRE.

HI. HPEJJIOXKHUTDb YMHYIO MOJEJIbB IDS / IPS

[IpeumymiectBo cuctem IDS ¢ OTKPBITBIM UCXOJHBIM KOJIOM COCTOUT B TOM, YTO
OHM TO3BOJIIIOT CIKOHOMHTH Ha 3aTparax Ha JIMLIEH3HPOBAaHUE NMPOrpaMMHOro obecrie-
YeHHs, HO TOJBbKO YacTh MpaBWJI OOHApY>KEHUs aTak MNpPeNoCTaBiseTcs OecIulaTHO, a
OCTaJIbHBIC JOJKHBI TJIATUTh. €CIIM BBl XOTHTE UCIOJIB30BaTh PACITUPEHHBIE U OJIIOKUPY-
romue GyHkuu, oOHapyxuTe Ooyiee clokHbIE (OPMBI CETEBBIX arak. Kpome Toro, cu-
cTema JO0JDKHA MOAePKUBATh eIUHYI0 0a3y JaHHBIX, B KOTOPOUH PEryysspHO COOMpParOTCs
U OOHOBJISIIOTCS 1IAOJIOHBI M 3aKOHBI, KOTJa MOSBISIETCS HOBasg (opma WIM METOAMKA
MIPOHUKHOBEHHUSI. OBITh OOHAPYKEHHBIM.

Jlpyrumu clioBaMH, CUCTEMa J0JDKHA U3ydaTh M KOHTPOJIMPOBATH PabOTy CHCTEMBI
B HOPMAJIBHBIX YCJIOBMSX JUISI 3allMCH DKCIUIYaTallMOHHBIX IIapaMEeTPOB, YTO SIBISAETCA
OCHOBOM 117151 0OHapy»KeHUs OTKJIOHEeHUH B OyaymieM. brictpoe pa3Butue MHtepHera Be-
e — MaTepHeT Bemiei oOnerdaer >KW3Hb, YIy4IIAaeTCsl B3aUMOCBA3b Jroaei. Tem He
MEHee, 3TO Pa3BUTHE TAK)KE€ MPUBOJAUT K yBEIMYCHHUIO Yrpo3 kubepbOesomacHocT. Kak
TOJIbKO KHOEPIPOCTPAHCTBO JOCTUTAET CBOETO MOJHOIO COCTOSIHUSI, OHO CTAHOBUTCA 11e-
JBbIO aTaK XaKepoB B pa3au4HbIX GopMmax. Takum oOpa3om, BcTpoeHHas cuctema [IDS/IPS
CTaHeT JIOBOJIbHO TACCUBHOM ¢ HOBBIMU THMaMu atak. HoBble pereHus He0OX0IUMBI ISt
pelieHust 3Toil NpooOIEeMBbI.

OCHOBBIBasICh Ha 3TUX OYEHb MPAKTUUYECKUX TPEOOBAHMSIX, KOMaHa co3j/ajia CH-
cremy IDS, ocHOBaHHYIO Ha MAaITMHHOM O0y4Y€HUHU, CAMOOOYUYEHUHU U UHTEIJIEKTyJIbHOM
paccyKJIeHUH, KOrJja HOBbIE aTaKl OCHOBAHbBI HA COOPAaHHBIX HA0Opax JaHHBIX. TOJYYHUTh
Y IPOBEPUTH HAOOP JTaHHBIX.
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3.1. lIpepsiaraemasi MogeJib

NurennekryansHas cucteMa IDS coctout u3 AByxX 4acTeil: sIpo CUCTEMBI OCHO-
BaHO Ha IDS ¢ OTKPBITBIM HCXOJHBIM KOJIOM, TIPU OOCITY)KMBAaHUU U OOHOBIICHUH Habopa
npaBujl 0OOHApYKEHUs aTak OyJIeT UCIIOIH30BATHCS MAIITMHHOE O0yYCHHE.

IDS/IPS

Module 1 Module 2
(Suricata) (IDPITI)
Packets Packet isDropped
Paclket iz Dropped
Log files'
Database

Puc. 4. Ilpennaraemas moaens cuctemsl IDS / IPS

Cuctema J0/DKHa OBITH TOCTPOEHA Il CTaOMIBLHON PabOThI, TOJAEPKUBAs OC-
HoBHbIe ¢yHKIMM IDS, Takue kak Snort miam Suricata. CeTeBol TpapuK MOKET JOCTH-
ratb 3-4 ['6UT / ¢ pHu MPOXOXKACHUU CETEBBIX MHTEP(PENCOB ITON cHCTEMBl OOHapyxKe-
HUs BTOpeHui. OOpaboTka o4eHb OOJBIINX O00BEMOB MAKETOB B PEabHOM BpPEMEHU
TakXe cTaHeT npobiemoit it cucreMbl. KpoMe Toro, cucrema Oyzer 3aXBaTblBaTh Ipo-
XOJISIIIKE CeTeBbIe MaKeThl IS aHAIM3a HHPOPMAIUU, CTPOUTh (PYHKIUIO0 00pabOTKU Ha
OCHOBE BBIOPAaHHOTO HA0Opa JAHHBIX, U3 KOTOPOTO MOKHO OMPEICIUTH BO3MOXKHOCTD
B3JIOMA. CUCTEMa U peann30BaTh 3akoH Juist IDS 1mis mpenoTBpaiieHuss win ycTpaHeHus
TaKUX BPEJIOHOCHBIX ITAKETOB.

3.2. KoMnnoHeHTBI MOEIH

Cucrema IDS / IPS umeeT apxuTekTypy U3 2 MOAYJICH:

* OCHOBHOM MOJYyJb MCIOIB3YET pelieHre Suricata Jyuisi BHIMOJTHEHHUs] Ha4albHOU
¢GyHKIMM QUIBTPALMH [TAKETOB B KAU€CTBE 3aKOHUYEHHOM cuctemsl IDS.

* Moaynp MammHHOTO 00y4eHus: Oy/leT MHTETPUPOBAH B OCHOBHOW MOJIYJIb, Pe-
menue moa HazBanueMm IDPITI (mamr koMImoHEHT), pa3pabOTaHHOE HCCIEI0BATEIbLCKON
IpyNIol Ha OCHOBE METOJla MAIIMHHOTO OOYyYEeHHsI C HCIOJIb30BaHMEM OOYYEHHOIO
HaboOpa JaHHBIX.

OCHOBHO# MOIYNb OyZET BHIMONHATH (GUIBTPAIIMIO BEPXHETO YPOBHS JUIS yaie-
HUS TIAKETOB, KOTOpPbIE CUYUTAIOTCS ONACHBIMM B COOTBETCTBUUM C HAOOpOM IMpaBui,
npenocTaBieHHbIX ycTpoiictBoM IDS. B Moayne mamuHHOro oO0ydeHus Mbl UCHIOJIB3yeM
Habop nmanHbix KDD99, paspaborannsiii naboparopueit DARPA. KDD99 cocroutr u3
HAaOOPOB 00YYAIOUINX M TECTOBBIX JAHHBIX, CTEHEPUPOBAHHBIX JTAOOPATOPHBIMH T€HEpa-
Topamu makeToB myTeM o0paboTku nanasix TCPDUMP, coOpaHHBIX B TeUeHHE 7 HEIETb
C TIOMOIIbIO cUCTeMbI 0O0HapyxkeHus Brop>keHuss DARPA 1998 roma. O6yuaronue naH-
Hble uMeroT 4 898 431 3amuck, Kaxaas U3 KOTopbix umeeT 41 aTpulyT (THUN MPOTOKOIIA,
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cepBUC U (aar) ¥ MoMedyeHa Kak HOpMajbHasl WM KOPPEKTHAasl aTaka ¢ ONpeieseHHbIM
TUNIOM aTaku. brmarogapss mMammHHOMY OOY4YeHHIO, KOTOPOE CHOCOOHO aHAJIM3UpPOBATH,
MMOHUMAaTh M BBISIBISITH OTKJIOHEHHS, BO3HUKAIOIIME B CHUCTEME, HCCIIEIOBATENIbCKas
rpynmna cMOXeT pa3pabaTbiBaTh HA0OPHI 3aKOHOB, KOTOPbIE MOAXOMAAT JIJISi KOHKPETHBIX
CUTyalMl aTaKH.

Bxon mist Momyns MammHHOTO OOydYEHHS SBISIETCS aTpUOYyTOM aHAIHU3HPYEMBIX
MMaKETOB, YTO SIBJISICTCS JOBOJILHO CI0KHOM 3a7aueii.

3.3. [IpobGiemMa NpoU3BOAUTETBLHOCTH CHCTEMbI

[TockonbKy cucTeMa JI0JKHA BBIOJIHATH 00pabOTKY AJIs KaXJIOTO MPOXOKICHUS
MakKeTa, TOTJAa BBIUMCINTE CBOMCTBA, KOTOPBIE TOJKHBI ObITh MEepeaHbl B (QYHKIUIO 00-
paboTku MamuHHOro oOydeHus. 1lo3ToMy HpOM3BOIMTENBHOCTh YCTPOMCTBA — OYEHb
Ba)kHas rpobsieMa, Tpedyromasi BHUMaHUA. [I0CKOJIBKY B TO k€ BpeMsi 00bEM CETEBOTrO
Tpaduka, MOCTYNAIOMIET0 B YCTPOMCTBO, MOXKET IMOCTYNAaTh OT MHOXECTBA PA3IUYHBIX
nHTep(HEeNCcoB CeTeBhIX KapT, 00paboTKa yCTPOHCTBAa MOXKET BO3pacTaTh B reOMETpHYE-
CKOM IIPOrpeccum.

_

_

traffic
_— >

_

Puc. 5. Tpaduk, npoxoasmiuii uepe3 ceTeBbie TOPTHI

UT0OBI TTOBBICUTH CKOPOCTH OOPaOOTKHU MAKETOB, MBI MpeJjiaraéM WHTErPAIHIO C
rpauyecKkuM MpPOLECCOPOM JUIsl pacnapajuleuBaHus aHanu3a naketoB. Kpome Ttoro,
MexaHu3M paboTsl Takux IDS, kak Suricata uinu Snort, OCHOBaH Ha CpaBHEHHH BBIOOPOK,
Ha KoTopble mpuxoautcs 75% nponeccopHoit oopadoTku. [Ipu pacnapamienuBanuu 3To-
rO COIMOCTaBJICHUs C 00pa3lioM Ha YCTPOMCTBE MPOU3BOAUTEILHOCTh 3HAYUTEIBHO BO3-
pacTeT 1o CPaBHEHUIO TOJIBKO C UCIOIB30BAaHUEM IIPOLIECCOpa.

B uccnenoBanuu [8], aBTOpBI YCHEIMIHO MCCIEN0BATN U MPOTECTUPOBAIN MOJENb
npuioxenus GPU B cucteme IDS Snort. [TakeTsr OyyT coOupathcsi 1 BpEMEHHO COXpa-
HATbCA B Oydepe HeHTpaTbHBIM MPOIIECCOPOM, KOT/Ia 3aloIHEHHbIE OYIyT 3arpy>KaThCs
B TpauuecKuii mporeccop B COOTBETCTBUU € TTAKETOM (puc. 6).

Pachket
Capiure | - Decoder
!
Praprocessons '—| o e sification

Puc. 6. Apxurektypa Gnort
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Ha rpaduueckom mporeccope o6padboTka oOpa3iioB OyAeT BHINOIHSATHCA Mapal-
JeNBbHO, B 3aBUCUMOCTH OT KOH(UTYpaLlMU yCTPOMCTBA U KOJUYECTBA AP rpapuuecko-
ro uuna. Pesynprarer 00paboTku B rpaduueckoM mporeccope mocie 3aBepiieHust Oy Iyt
BO3BpAIIIEHBI B IICHTPAIBHBIN MPOIIECCOP IS IepeIadl B MOIYJIb BEIBOIA.

IV. IOCTOMHCTBA U HEJIOCTATKH NPEJJATAEMOM CUCTEMBI

Cuctema IDS/IPS, npennoskeHHasi MCCIIEIOBATEIbCKON TPYIION, 00NagaeT TeM
IPEUMYIIECTBOM, UTO yHAcIe[oBalla paclIupeHHble (GYHKIUU, KOTOpble ObUIH Y CHCTE-
mbl IDS/IPS, Takue kak Suricata, Takue Kak MHOTOMOTOYHAst 00paboTka, OoraTeie MpaBu-
J1a, MPOCTOTa HACTPOMKH M MOIACPKKU. MHOro pasHbIX anmapaTHbIX yCcTpoucTB. Kpome
TOTO, C pa3pabOTKON MOJTyJI MAIIMHHOTO O0OYYEeHHs HaM yJ1aJoCh YIYUYIIUTh Py4HOE TO-
ctpoenue npasui IDS, cucrema MokeT co3aBaTh HOBBIE TIPaBWIIA JIJIsl pearupoBaHus Ha
HOBBIE CITOCOOBI aTaKu. Xakep B OyayIem.

Tem He MeHee, ITpeIaraeMas CUCTeMa BCE €Ie UMEeT HEMOJIHBIC MOMEHTHI, TAKHE
kak: HaOop maHHbIX KDD99 Obu1 MOCTpOEH B T€UEHUE JIUTEIBHOIO BPEMEHH, HE TaK
MHOTO OOHOBJICHUH, HOBBIE (POPMBI aTaKu HE ObUTH JOOABJICHBI, BPEJOHOCHBIE HAOOPHI
JMAHHBIX WCIOJB30BAIMCH s Mojenb o0ydeHus BCE €Ille He 3aBepllcHa, HE XBaTaeT
TOYHOCTH. MBI U3y4YHM YJIy4IICHHs], UCTIOIb3Ys O0Jee MPOABUHYTHIE TECTOBbIE HAOOPHI
nanHbIX, Takue kak NSL-KDD, UNSW-NBI15.

V. 3AKJIIOUYEHUSA JIAJIbHEVIIUE HAIIPABJIEHUS UCCJIEJOBAHUI

B KoHTekcTe cTaThu Mbl NPEACTABUIM HHTEUIEKTyaJbHYI0 MOJENIb CHCTEMBI
IPS/IDS, kotopas codeTtaetr B cebe MaIMHHOE OOyYEeHHE ¢ Pa3paOdO0TKOW JOTIOTHUTEIIb-
HBIX OOHOBJICHUI Iepes HOBBIMU CETEBBIMM aTaKaMH I YJIy4IIeHUs CUCTEMBI Iiepea-
yn IDS. cucrema u BeTpoeHHBIN Tpapuueckuil mpoueccop Ui yCKOpeHUs 00paboTKu
nakeToB. CuUCTeMa TaKKe JOJDKHA YIYUIIUTh Apyrue QyHKIMH, 4TOObI ObITH OoJee moJ-
HOM, KpOME TOro, COMOCTaBJI€HUE C oOpasiom, BeimodHsiemMoe B IDS, Takxke sBisiercs
TPYJOEMKOIN U pecypcoeMKol npoOiemoil. B nanpHeiiiem mMbl OyJeM H3yyaTh BOIIPOC
HOBBIIICHNSI TPOU3BOAUTEIBLHOCTH CHCTEMBI B Ipolecce o0pabOTKH M COMOCTaBICHUS
00pa3Ios.

s npogedenusi omoeo ucciedosanus, Mol 61a200apHbl NOOOEPIHCKE NPOEKMA KO-
0a 01/2018/KCM, a maxace noodepoicke npoekma kooa QCT19.01.
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AHAJIN3 KAYECTBA JIOJKEK U3 HEP)KABEIOIIEN CTAJIA

Jlocunoea Onvea Ilasnosna
cTyeHTka, CaMapckuil rocyJapCTBEHHbIN TEXHUYECKU YHUBEPCUTET,
Poccus, r. Camapa

Moposzoea Enena Anekcanoposna
K.T.H., TOUEHT, CaMapCKuil TOCY1apCTBEHHbIM TEXHUYECKUN YHUBEPCUTET,
Poccus, r. Camapa

Pabora IMOCBAIICHA SKCIICPTU3EC, d TAKIKEC aHAJIN3Y JIOKCK M3 HCp)KaBCIOHlCI)'I CTaJln.

Knrouessvie cnosa: noxka, Hep>KaBerolas CTaib.

[lens paboThI: MPOBECTH aHAIN3 JIOKEK M3 HEP>KABEIOIICH CTalH, C IEJIbIO BBISIB-
JICHUsI Ka4eCTBA U MPaBIMBOCTU MAPKUPOBKHU.

AHanM3y MOJABEPrajiuch CIEAYIOUIUE HU3JEIUs: MEPBOE-CTOJIOBAs JOXKKA MPOU3-
BoacTBO- CCCP, a BTOpO€E —CTOI0BAs J0KKA, NPOU3BOACTBO — KuTaii.

Hcnonb3oBaniock crenyrolnee MmaTepualsl: PacTBop ¢ MaccoBoi g0iei XJ10pucTo-
ro HaTpus 1 %, TepMOMETp, TEPMOCTATUUECKOE YCTPOIMCTBO, CTEKIISIHHBIN COCY/I, YBEJIH-
YUTEIBHOE CTEKJI0, TMHAMOMET]P, MarHurT.

CornacHo 3asBJICHUSM MPOU3BOJIUTENEH, JTO)KKH UMEIOT CIIEAYIOIINE XapaKTepH-
CTUKH:

Oo6pazer Ne 1

[Ipoussoacteo — CCCP.

Turm — noxka.

Bujn —crtosnoBas.

Marepuai JIOKKH — HepKaBeroIas CTalb.

MapkupoBka: Hepx

Emxoctb— 15 M.

Jmuna — 210 mm.

Oo6pazer Ne 2

ITIpounsBoacrBo — Kuraii.

Tun — noxKa.

Bun —cronoBasi.

Marepuan JIOKKH — HepKaBEoIIas CTalb.

Mapxkuposka: Hepx

Emxoctb— 15 M.

Jmuna — 142 mm.

[TpoBeném nmpoBepKy Ha MPOUYHOCTH:

CronoBoe u3/enue U3 HEPHKaBEIOIIEeH CTaau HE JOJKHO UMETh OCTATOYHYIO Je-
dbopmaruto 6osiee 1 MM B MeCTE IPUKIIAIbIBAHUS HArPY3KH.

VYknagpiBaeM U3JETUsl HAa TUIOCKYIO MOBEPXHOCTh TAaKHMM 00pa3oM, u4TOOBI camast
BBICOKAsl TOYKA PYKOSTKH Obljla HAIIPAaBJICHA BBEPX, U MPUKIIaasBacM Harpy3ky 7 H Ha 1
CM JUUTMHBI, IPUKIaJbIBacM CUTy B TeueHnue 10 c.
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7xH

Takum oOpaszom, uzgenue Nel He medopmupoBanoch, a uzaenue Ne2 MposSBUIIO
OCTAaTOYHYIO JehopMaIiiio B 3 MM.

HcnpiTanne KOppO3MOHHONW CTOMKOCTH

X0/ 3KCIIEpPUMEHTA:

OO0pa31pl TEPUOUIECKH MOTPYKaeM B PACTBOP C MAacCOBOW JOJEH XJIOPUCTOTO
Hatpust 1 %

[Tonnepxxuanue Temmnepatypst — 60 °C.

JnutenpHOCTh:6 YacoB

BusyanbsHo onpenensieM pa3Mepbl NOSIBUBIINXCS KOPPO3ZUOHHBIX PAKOBHUH.

1. [TpombIBaeM 00pasibl B TOPSYEH MBUTBHON BOJIE, 00€3KHUPUBACM.

2. 3anoaHseM COCy paCTBOPOM XJIOPUCTOTO HATPHS B pacyeTe, YTOObI Ha KaXKAbIN
KBaJIpAaTHBIA JEUMETp IUIOIMAau o0Opas3lia U3 HeprKaBEIOUIEH CTalld MPUXOAMWICS JUTP
pacTBopa.

3. JloBoauM TemmepaTypy cocyjia u ero coaepxkumoro ao 60°C. *

*[lomerniaem cocyn ¢ pacTBOPOM, B 3allOJHEHHYIO BOJON BaHHY, B KOTOPOW MOJ-
Jep>kuBaercsa remneparypa Boasl 60° C

**ypoBeHb BOJIBI B BaHHE COBIIQJIACT C YPOBHEM pPAacTBOpa B IMOTPYKEHHOM
cocyne.

4. TTomTHOCTBIO MOTPYXKAaeM U BEBIHUMaHHEM 00pa3Ibl pAaCTBOPA C MEPUOIUIHOCTHIO
JIBa paza B MUHYTY B T€UeHHE 6 4.

5. TuraTenbHO MPOMBIBaeM 00pa3IIbl

6. OueHnBaem pa3Mepbl KOPPO3UOHHBIX PAKOBUH M JUIMHY TPEIIMH BU3YaJIbHO C
MOMOIIIbIO YBETUYUTEIBHOTO CTEKIIA

Uror:

N3nenue Ne 1 — OblIM 0OHApyKEHbI MEIKUE KOPPO3UOHHBIE PAKOBUHBI U TPELLU-
HbI B MaJIOM KOJIMYECTBE.

Nznenue Ne2 — Ha u3nenuu MOSIBUIMCH MEJIKUE TPEIIUHBI U OOJIBIIIOE KOJMYECTBO
KOPPO3UOHHBIX PAKOBHH.

[IpoBeneM ncnbITaHNE MATHATOM:

C nomol111bt0 MarHuTa MOKHO OIMPEAEIIUTh HEPHKABEIOILYIO CTalb. AYCTEHUTHBIE U
ayCTEHUTHO-(EPPUTHBIC CIIABBI C BBICOKUM COJCp)KaHUEM Xpoma M Hukens. Hepikase-
OILIasl CTAJIb-HE MATHUTHT.

N3penne Ne 1 u Ne 2 He MarHuTAT.

[IpoGa Ha uckpy

[IpoOa Ha uckpy nokasaia, 4TO pa3HOE COJAEpKaHHUE yriepoja, Keje3a U JIETupy-
IOIUX AJIEMEHTOB, BIMSIET HAa MUCKPOBOW MoTok. O0a m3nenuss UMEIOT MapKUPOBKY He-
paKaBerolias CTajlb, HO HCKPOBOU MOTOK Pa3InYEH.

N3nenue Nel — nmoTok cpenHel IUIOTHOCTH, IPU 3TOM MCKPBI Y OCHOBaHHUS COJIO-
MEHHO-KEJThIE, @ Ha KOHIIE Oelble.
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N3nenne Homep Ne2 — NOTOK MaJIEHBKOM IIOTHOCTH, CBETJIO-XKENTBIM MOTOK
UCKpBI.

BeiBog. IIpoBens uccnenoBanue kauecTBa U MPaBIUBOCTH MapKUPOBKH, ObLIO BbI-
SCHEHO, 4TO 0Oo0Jiee KaYeCTBEHHBIM M COOTBETCTBYIOIIUM BceM xapaktepuctuka ['OCT
apnsiercs: oOpaszer; Nel, oOpaszenr No2 BBI3BIBa€T COMHEHHUS B KauyeCTBE HEp KaBEIOLICH

CTajiu.
Cnmcok auTepaTypbl
1. TOCT P 51687-2000 IIpubopsl CTOJIOBBIE M MPUHAUICKHOCTH KYXOHHBIE M3 KOPPO3UOHHO-
cTolikoli cranu. O0Iue TeXHUIECKUE yCIOBUSI.
2. 'OCT 28973-91 Ilpu6opsl CTONOBBIE U3 HEpXKaBEIOIIEH cTaiu oOuire TpeOOBaHUS U METOJIbI
KOHTPOJIAL.

CTAJb TAI®UIBAA U EE HCKJIIOUYUTEJBHOE MECTO
B METAJUIYPI'UH

Maszunckuii /[mumpuii Anexcanoposuy
cTyieHT, CaMapcKuil ToCy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET,
Poccus, r. Camapa

Cranp [andunpaa — o1Ha U3 caMbIX YHUKAIBHBIX HBIHE OTKPBITHIX cTajeil. Ee cBoiicTBa BO MHO-
rOM PaCIIMPUIIA BO3MOXHOCTH MPOU3BOACTBA METAINIMYECKUX U3AEIUN U KOHCTpYKUuuid. B manHoit cra-
ThE€ PacCMOTPEHBI ocoOeHHOoCTH cTtanu ["anduibaa, a Takxke e€ posib B pa3BUTHH METAJLTYPIHU.

Kurouesvie crnosa: crams I'anduabaa, BEICOKOJIETHPOBAHHAS CTalb, MapraHell, CBOWCTBA CTajH,
TBEPJOCTh, Hakiem, Pobept AOGoT ["andunb.

Cranpb mapku 110I'13J1 (cormacuo I'OCT 977-88), Takke uMeHyeMasi B YECTh CBO-
ero uzobperarens — PoGepra A66ota ['agdunbna — "cransto 'agdunbaa" He TepseT cBo-
€l aKTyJIbHOCTH U TI0 CEH JIeHb. DTO BHICOKOJICTUPOBAHHAS CTallb, U €€ OCOOCHHBIE CBOIA-
CTBa OOYCIJIOBJICHBI 3HAUYMUTENILHBIM COJIEpKaHUEM B CBOEM COCTaBe Mapraia (puc. 1).
Merannudeckuii Maprasen; Obul OTKPHIT enié B 1774 rony MIBEICKUM XUMUKOM Hoxanom
I'otnmu6om "'anoMm u ero kosteroi Kapinom Bunsrensmom Illeerne. N.lan MOJIyYHJI Map-
raHell, HarpeBas B e4u Nuposro3uT ¢ yriem. Yepes 108 ner, B 1882 roay, anrnuiickuit
MeTautypr Pobept A66ot ["andwunba mepBeiM J00aBWII €T0 B CTAJIb U BBISIBUJI METAILI C
HEMOBTOPUMBIMHU CBOMCTBamu [3].

Cr | Ni | Cu 5 P
c Mn =]
He Gones

090-140 11580-1500 | 0.30-1.00 1010 |0.30(0080)| 0120
Puc. 1. Xum. cocraB cranu ['andunbna mo 'OCT 2176-77

P.I'andunba npoBen Haa HOBOM CTaJIbIO OMBITHI U MOJYYHJI HE0XKHUIAHHBIE PE3YJIb-
TaThl: M10CJIE 3aKaJIKU 00pa3ell He YBEIUYUI CBOK TBEPAOCTh, NOJOOHO IPOYUM CTAJISIM,
a HaoOopoT — cHU3WI. HecMOTps Ha TO, YTO 3aKaJlMBaHUE METAJUTYPr MPOBOAUI B pa3-
JMYHOM cpesie cTalb He U3MEHsIa CBOe 0coOeHHOCTH. [ 1aBHOE CBOMCTBO CTAJId MOKHO
ObUTO0 OOHAPYKEHO, KOT/Ia OHA MPOXOHiIa XOJIOIHYIO KOBKY: TBEPIOCTh 00pa3la yBeu-
YUBAJIACh B TEX MECTAX, [0 KOTOPBIM HAHOCHUIIM yJapbl MosioToM. [Ipuuem, uem cuibHee
Obuta BbI3BaHHAs jaedopmanus, TeM TBEp)KE CTAaHOBUJICS MeTall. Takke HOBBIM MeTasul
I10 TIO/ITABAJICS PE3aHUIO, TEM CaAMBIM YIIPOYHSACH, & 3HAUYMT, HE MOJXOINI JUIsl TOKAPHOU
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u (pesepHoit o6padoTok [1]. Takum 0OpazoMm, mepea MeTaLTyproM Oblia CTalb C YHU-
KaJIbHO CHJIbHBIM CBOMCTBOM HakJjena [2], 3HaUUTeIbHO OOJIBIINM, YeM Y OOBIUHBIX CTa-
JIe# ¢ TaKko# >ke TBepAOCThIO. [ paduk BIMAHMS HaKiena Ha TBEPAOCTH (PHC. 2) HATIIATHO
ATO TIOKa3bIBaeT. Takue cBoiicTBa ctanu ['aaduiabaa oCHOBaHBI HA MTHOBEHHOM TIEPEX0-
Jie ayCTeHUTa B MapTeHCUT(pHC. 3) MpU HAIWYUHU OOJIBIION HATPY3KH U TEMIIEpaTypHI,
YTO MPOUCXOJIUT MPH yAape.

HB
MIlIa /
4500 </

Crame 110I'13J1
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Puc. 2. Bausinue Hakiiena Ha TBEpAOCTb
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BelnenepeunciieHHble CBOMCTBA OKa3aJIUCh MPUMEHHUMBI BO MHOTHX OTpacisx
MPOMBIIIUIEHHOCTU. A TOCKOJBKY HMPUMEHEHHE Pe3aHusl U KOBKH JJIS MOJTyYeHUs U3/e-
it 3 cramu [aadunbaa HEBO3MOXKHO, AETAIM M3 STOW CTAIH MOIYYarOTCsS HCKIIOYH-
TEJLHO OTJIMBKOM WJIH 3JIEKTPOIPO3UOHHON 00pabOTKOM.

YToObI MOBBICUTH MEXaHUYECKHUE CBOWCTBA, YIYUIIUTh CTPYKTYpPYy CTaiH, e€ MmojI-
BEPraloT CHEIHATbHOW TEPMHUYECKOW 0O0paboTKe — ayCTeHHM3alMH, KOTOpas COCTOWUT B
CJIEIYIOLIEM: JINThIE 3arOTOBKH, COOPAHHBIE B «CAJIKy», HArPEBAIOT BBIIIE TEMIIEPATYpPhl
T-T (puc. 3) (1050-1100 °C) myia Toro, 4ToObl B ayCTEHUTE PACTBOPUTH KapOubl, Goc-
(buabl, HUTPUIBI XKejle3a U MapraHiia. 3aTeM 3Ty CTPYKTYPY (DUKCHUPYIOT, OXJIaxKaasl OT-
JIUBKM B XOJIOAHOW IPOTOYHOM BOJE, TEMIIEpAaTypa KOTOPOM HE NOJDKHA MPEBBIIIATH
30 °C B mporiecce Bcelt TepMudeckoi oopadbotku [3].

Bbicokast BSI3KOCTb ayCTEHHMTa, M3HOCOCTOMKOCTb M HU3Kas TBEPAOCTh CTaIH
lapdunbna npu OOJBIIOM ypOBHE HaKJeNa Hadyald HE3aMEHHMO HCIOJB30BAThCS TaM,
rJie MaTepua IOJDKEH BBIACPKUBATH U TIOTJIOMIATh CHITbHBIE yAaphl 0€3 ObICTPOTrO BBIXO-
7la U3 CTPOSI: HAUYMHAsSI C PEJIbCOBBIX KPECTOBUH M CTPEJIOYHBIX IEPEBOAOB HA JKEJIE3HOI0-
POKHBIX ITyTSIX, BOCHHOM OpPOHM, TAHKOBBIX, a JAaJie€ U TPAKTOPHBIX I'yCEHHI, IEK U KO-
HYCOB y JPOOMIIOK, 3aKaHYMBAsI TIOPEMHBIMH PEIIETKAMU U 3yObsIMU U TIEPEAHUMHU CTEH-
KM I KOBIIA SKCKaBaTOpa, KOPIyCaMu BUXPEBOM U IIapOBOW MENbHMIL U T.1.(puc. 3-6)

[1].

s /” =
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b
£
5

e

Puc. 4. I'ycenutsl TpakTopa Puc. 5. PenbcoBbie KpeCTOBUHBI

& i it

Puc. 6. Illlexn nqpoOunku Puc. 7. 3yObst nyig KoBIIa
Puc. 4-7. [lpumenenne cramm ["andunbaa
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B xoHeYHOM HTOrE, K MU3JI0)KEHHOMY B 3TOM CTaTh€ MOKHO CIEJIATh BBIBOJI: CTallb
landunbaa 3aarMaeT BaXKHOE MECTO B Pa3BUTHUU METAJUTYPTUUECKON MPOMBIIINIEHHOCTH.
J1aB HOBBII BUTOK B 3TOM Pa3BUTHH, OHa cTayia He3ameHuMon. Cranp ["andunbna umeer
CBOMCTBa, KOTOPBIM MPAKTHYECKH HET aHAJIOTOB U KOTOPhIE OBLIN HEOOXOAUMBI MHOTUM
00JacTsIM METAJIOPON3BOICTRA.

Cnucok JuTepaTypsl
1. Mesenun H. A. 3anumarensHo o xene3e. M.: Meramnyprus, 1972. — 200 c.
2. Tynses A.Il. Merannosenenue. M., 1986. — 544 c.
3. BonpHoBa T.®. BBICOKOMapraHIOBUCTBIE CTaNIM W CIUTaBbl. M.: Metamnyprus, 1988. —
341 c.

POJIb UICKYCCTBEHHOM CPEJIbI B )KW3HU YEJIOBEKA

Makxpeeea Ceéemnana Cepzeegna
MarucTpasT, JIOHCKOM rocy1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET,
Poccus, r. PocTtoB-Ha-/lony

B craree chopmupoBano oOriee moHsTHE KOMGPOPTHON MCKYCCTBEHHOW CpeAbl, NPEANOCHUIKU K
(hOpMHUPOBAaHUIO COBPEMEHHON OJIArONPUSITHON Cpeabl AJIS KU3HEACSITEIbHOCTH YEJIOBEKa, a TaKXKe CIIO-
cOOBI BHEJIPEHUS HHHOBAI[MOHHBIX TEXHOJIOTHI B COBPEMEHHOE apXUTEKTYPHOE MPOEKTHPOBAHUE.

Kuroueguvle cnosa: mpoeKkTUpOBaHNE, UCKYCCTBEHHAs cpena, KOMPOpT, 0€30IMacHOCTh, (PYHKITHO-
HaJIBHOCTD.

[IpoexTupoBanue OIaronpusATHOW Cpelbl AJi CYIIECTBOBAHUS YeJOBEKa B yCIO-
BUSIX OBICTPO Pa3BUBAIOLIETOCS U OOHOBIISIIOILEIOCS MHUPA SIBISETCS Ba’KHBIM BOIPOCOM
HAIIEr0 BPEMEHHU. | T1aBHBIE yCIIOBHS, KOTOPBIE, YEJIIOBEK MPEABABIAET K CPENE CBOETO
oOuTaHMsI, MPEACTABIAIOT CO00M KOMIUIEKCHOE pelieHrne M3 KOMQPOPTHOH, (PyHKIHO-
HaJIbHOM U 3CTETUYECKON COCTaBIIAIONINX. « BRICOKOKaueCTBEHHO OpraHM30BaHHas cpejia
oOuTaHus COCcOOCTBYET MHTEIUIEKTyaIbHOMY Pa3BUTHUIO YEJIOBEKa, U HA00OPOT, MPUMHU-
THUBHAsl — Pa3BUTUIO TEHACHIMN K OOIIECTBEHHOW Jerpajalny Ha MEepBOM CTaUM U UH-
TEJUIEKTyaJlbHOMY PA3pYyLICHHUIO JUYHOCTH B JajbHEWIIeM» [l], 4TO B KOHEYHOM pe-
3yJbTaTe, MPUBOAUT K COLMATBHOMY YIAJIKy HAIIEro O0IIecTBa CO BCEX TOUEK 3PEHUSI.

[Tonsitue komdopTa CONMPOBOXKIAET Pa3BUTHE UYEIOBEYECTBA U PACTET BMECTE C
YBEJIIMYUBAIOIIUMUCS MOTPEOHOCTSIMU uenoBeka. Eciu panbie 4to ObI 0OecreunTs ye-
JIOBEKY KOMQOPTHBIE YCIOBUSI CYLIECTBOBAHUS HEOOXOAMMO YKPBITHUS OT HEMOTObI, U
JUIsL 3TOTO XBATaJIo NEIIEphl, Iajalla Wik HaBeca. B Hacrosniee BpeMsl CTpEMIIEHHE JIO-
neit K KoM(opTy, YIOTY ¥ KpacoTe YBETUUYHUBAIOTCA, 3TO U MOCIY>KUIIO TOIYKOM JJISl 9BO-
JIOUMU apXUTEKTYpPbl, HE TOJBKO KaK (PYHKIIMOHAJIBHOW COCTABIISIOIIECH, HO 3CTETHUYe-
CKOHM. YiyuiieHue cdepbl KU3HEACSATEILHOCTH YeJIOBEKAa BEAET K TpaHcpopMaluu ee
OpraHu3alliy, 4TO B MPOEKTUPOBAHUU TMPOSIBISIETCS] B BUJIE YCOBEPIICHCTBOBAHUS (OopM
yepe3 (PyHKUMOHATbHBIE KayecTBa, MO3TOMY MOXKHO CJEJaTh 3aKII0UYEHHUE, YTO KaXKJIOH
HUCTOPUYECKOM AMOXU CBOMCTBEHEH OTIEIBHBIM THI apXUTEKTypbl. Takum oOpa3om, co-
UATbHO-KYJIbTYPHBIE MPeoOpa3oBaHusl, BbI3BAHHBIE HAYYHO-TEXHUYECKUM IMPOTPECCOM
Y OKa3aBIIME BIMSIHHE HAa XKU3HEHHOM YKJaJ€ COBPEMEHHOIO YeJIOBEKa, BEAYT K CIpa-
BEVTMBBIM NOTPeOHOCTAM TpaHchopMmanuu GopM cpeipl KUZHEACITEIHLHOCTH, €€ MPOCK-
TUPOBAHMSI C YUETOM HOBBIX HYX]I.

OOBeKTUBHBIE MOTPEOHOCTH B UHTETpAIlMU Tpoliecce GopMUpoBaHUs cpeabl 00y-
CJIOBJIEHBI HEKOTOPBIMU NOKA3aTEISIMU:
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Bremnue:

* HEpaBHOMEPHOE OOMIINE MUTPALIMOHHBIX TOTOKOB;

* 0ecropsAI0YHOCTh PACUIUPEHHS TEPPUTOPHIA;

* HAy4HO- 1 UHPOPMAIITMOHHO-TEXHUYECKUI MTPOTpecc;

* 3HAUUTEJIBHOE MOBBIIIEHUE KOJIMYECTBA aBTOTPAHCIIOPTA;

* HKOJIOTUYECKHE TUIIEMMBI, CBA3aHHBIE HE TOJIBKO YBEIUYECHUEM CPEICTB aBTOMa-
TU3allMM, HO M KOHIIGHTpAlMeld HaceleHUss Ha CTa0WIbHOW W IPOMBIIUIEHHO-
IIPON3BOJICTBEHHON TEPPUTOPUH, YBEIMUYEHUEM IIOTHOCTH TOPOJACKON 3aCTPOMKH, JIH-
IIEHHOM HE0OXO0JMMOI0 03€JIEHEHHS U 0JIaroyCTpOCTBa;

* colMaIbHBIE TPOOIIEMBI.

Bnytpennue:

* JKU3HEHHBIN YKJIaJ U HAPaBICHHOCTh (PYHKIIMOHUPOBAHUS YEJIOBEKA;

* IIOCTOSIHHOE YyBCTBO HEXBATKH IMPOCTPAHCTBA B CBSA3U C BBICOKOW IUIOTHOCTBIO
3aCTPOMKH;

* IuIeMMa KOMOMHAIMK OT/AbIXa U paboThl, KaK CIEJICTBUE BHICOKMX TEMIIOB JKU3-
HU (B T.4Y. PE3KOE COKpAIIECHUE MPOJODKUTENIBHOCTH COLUAIBHOIO OTJbIXa OOOCHYET
HEOO0XOAMMOCTh aKTUBU3AIMU CPEIbl KPATKOBPEMEHHOI'O OT/IBIXA).

OOIIHOCTh KOHKPETHBIX NOKAa3aTese, BBIBISET TO, YTO COBPEMEHHAsl TOPOJICKas
cpela npeObIBaeT B HEYPABHOBEIIEHHOCTH MEXy OObEKTUBHBIMH HYX/J1aMU WHAMBH/IA B
yiote, kombopre, 3aumTe, PYHKIIMOHATLHOCTH U JOCTIXKEHUU 00eCreYeHus] 3THX TI0-
TpeOHOCTEH, YTO BIUSET HA IMCUXOIMOLMOHAIFHOE OJaronoiaydre 4eJoBeKa U HyKIaeT-
Csl B CPOYHOM COBEPILECHCTBOBAaHWHU. VIHTYWTHMBHAsg NOTPEOHOCTh M CO3HAHUE YEIOBEKa
npeoOpa3uTh NPUHLIMIINAIBHO CPEy KUZHEACITEIbHOCTH BBy €€ He0JIaroyCTpOCHHO-
CTH — 3TO MOATBEPXKICHUE IBOJIOLMOHHON 00BbEKTUBHOCTH. Takum oOpa3oM, nepen ce-
MUAIMCTAaMH B 00JIACTH MPOEKTUPOBAHUS M CTPOUTENHCTBA BCTAET 3agada (OpMHpOBa-
HUSI KOM(POPTHOM Cpeibl HOBOT'O IMOKOJIEHUSI ¢ MHHOBALIMOHHBIMU OCHOBaMH M METOJaMU
K OpraHu3alliy IPOCTPAHCTBA, COOTBETCTBYIOIIMM HYKJAM >KM3HEACSITEIBHOCTH YEJI0-
Beka. B cuity 3akoHOB Ipupo/ibl TpaHCchopMaIus OT OJHOM CTPYKTYPBI K MHOM HE MOXKET
OBITh BHE3AITHOM, IOATOMY MbI MOKEM YBUJIETh OCHOBBI Pa3BUTHS U 0Opa30BaHUS HOBBIX
(GopM B COBpPEMEHHOW apXUTEKTYPE U Ha YPOBHE PEJIKUX SIBJICHUM.

DTN BO3HMKHOBEHMS NEPBOHAYAJILHO OCHOBBIBAIOTCS KaK MHHOBALlMOHHBIC YHMU-
KaJbHBbIE 0O0BEKTHI, BIOCIEICTBUU PACIPOCTpaHAIOMUECs cpeau HaceneHnus. Kak moka-
3bIBAET UCTOPHS,, UMEHHO OHM CTAaHOBSTCS Mapképamu (BecTHuKaMmu) Oyayuiero. Hampu-
Mep, pacIpOCTPaHEHHE «3EJIEHHOM apXUTEKTYphl», yCTym4aTble (hOpMbI, BBEJIEHHE IIO-
BEPXHOCTHBIX MPOLECCOB B MHOTO(YHKIIMOHAIbHbIE 3[JaHUs, YTO BIUSIET Ha (OPMHUPOBa-
HUE HOBBIX THUIIOB apXUTEKTYyphl. CI€ACTBEHHO HBIHEIIHUE MIPOLIECCHI KU3HENEATEIbHO-
CTH TIPEINHICHIBAIOT MOTPEOHOCTh MPOCKTUPOBAHNUS Cpeabl HOBOM (opmaruu. Kak moka-
3bIBAET, PEIICHHE BOMPOCA MPOESKTUPOBAHUS UCKYCCTBEHHOW KOM(POPTHOM Cpelibl MOXKET
CJIEZIOBAaTh B OJHOM HampasiieHuH: [IlepBoHayambHO HEOOXOAMMO OCHOBBIBATHCS Ha TOM,
9TO «IPUPOAA — ITO HE (POH I apXUTEKTYphD», a €€ paBHOMpaBHAs, a TAK)KE 4acTO H
TOCIOACTBYIOIIAs COCTABIISIONIAsl. AOCOMIIOTHO OECCIIOPHBIM SIBISIETCS (PakT, UTO COBpe-
MEHHOE OOIIECTBO HaNpaBiseTcs K HEM30€KHOCTU KOMIUIEKCHOTO OCMBICIICHUSI U IPOEK-
TUPOBaHUs MpocTpaHcTBa. Ha maHHOM cTanumu pa3BUTHS YEJOBEKY YK€ HEOOXOIUMO
OoJblee pa3BUTHE MPUHIIUIIOB MPOSKTUPOBAHMS TOYCUHOW WIIM TPYIIIOBOM 3aCTPONKU
VHJMBUAYAJbHO CTOSIIMX 34aHUN U COOPYKEHHUH, T. €. IPUMEHEHUS 34aHUS KAK CTPOHU-
TeJNbHOM cepbl. BaxkHO NMPUBBIKHYTh «MBICIUTh U MPOEKTHUPOBATh CpelaMu», T. €. MOJ-
HOILICHHBIMH TPEXMEPHBIMH MPOCTPAHCTBAMH, BKIIIOYAIOIINMU B C€0s BCIO HHPPACTYPYK-
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TYpY, YTO PENpe3eHTATUBHO MPOSBISETCS B (OPMUPOBAHUM CTPYKTYP, IPOCTPAHCTBEH-
HBIX KOMIUIEKCOB U COOPYKEHHI.

HoBas cpemga — 3To HOBBIE KOH(PUTYpAIIMHU, COCTABIIAIONINE M KOMOWHAIIMH C HO-
BbIMU Tporieccamu. Co BpeMEH HayYHO-TEXHUYECKOTO MEepPeBOPOTa, U, B MOCIEICTBUH,
nepexojia 4eJoBeuecTBa B MOCTUHAYCTPUAIBbHYIO (Pa3y pa3BUTHUS >KU3HEIEATEIbHOCTD
yesoBeka npeodpazoBanack. CaMoi OOJBIION IEHHOCTHIO CErOJIHS SBJISIETCS BpEMs, TIO-
ATOMY BCE€ IMPOLIECCHI )KU3HEACSITEIIbHOCTH YeIOBEKa JOJIKHBI ObITh OBICTPBIMHU, TOYHBI-
MHU. DTO BEpPOSITHO MOKHO OPraHHU30BaTh C MOMOIIBIO PACTIPOCTPAHEHUS WHHOBAIMOH-
HBIX HOPM (PYHKIMOHAJBHOCTU OKpY>KaIOIIeH cpeibl, IMEHHO 3TO MMEET BIUSHHE Ha
pedopMy TPOSKTHPOBAHUS KWIBIX 37aHUH, POU3BOACTBEHHOU U TOCYTOBOM cpeapl. Ho-
Bas MHHOBALIMOHHAs (hopMa apXUTEKTYPHOTO MPOEKTUPOBAHUS JOJIKHA COOTBETCTBOBAThH
pUTMy M 00pa3y >KU3HU YeJIOBEKa, KUBYILIEro B ypOaHucTHUecKoil obcraHoBke. [Ipoek-
TUPOBAaHUE 0053aHO OTBEYATh COLMATBHON COCTABIISIOIEH TaK Kak Crenu(pUIHOCTH 3a-
HATUH B 00pa3a >KM3HU UYEJIOBEKa BJIMSCT Ha CIENU(PHUKY, TO €CTh MPUCITOCAOIUBACTCS
noj pon 3aHsATHi. MckyccTBeHHa cpena 00s13aHa COOTBETCTBOBATH JIBYM IUIABHBIM KpH-
TEPUSIM — YHUBEPCAIBHOCTh M YHHKAJIbHOCTh. YHHBEPCAJIbHOCTh XapaKTEPU3YETCs €€
O0BEKTUBHBIMU (PAaKTOPaMH — MHOTO(QYHKIIMOHAIBHOCTH, 3KOJIOTMYHOCTH U JOCTYITHO-
ctu. B cyOBbekTHBHBIX (akTopax (T.e. sl KOHKPETHOTO MECTa) MPOSIBUTHCA €€ Xapak-
TEPHOCTb, TO €CTh HEMOBTOPUMOCThb. OCHOBHBIM (haKTOPOM, ONPEACIISIONIUM HaIpaBJe-
HUS B apXUTEKTYypE, ABISAIOTCSA BO3PACTHbIE 0COOEHHOCTU MHIMBUAA. J[aHHBIE MOKa3aTe-
JH OTPENeNSIIOT HeOOXO0AUMOCTh MEPEeXo/ia OT YaCTHOTO MOAX0/a K KOMIUIEKCHOMY, OT
3/1aHUN K apXOCTPYKTypaM. DTO BIUAET HA METOJbI CPEJOBOIO MPOEKTUPOBAHMS CTAHOB-
JICHUS] apXUTEKTYPbI, TO €CTh UCKYCCTBEHHOM CPEeJibl, a HE 3[JTaHUM.

CpenoBasi CTpyKTypa — 3TO TUIl MHOTO(YHKIIMOHAILHOM, SKOJIOTMYECKH Mpepac-
MOJIOXKCHHOW ¥ MPEOBIBAIOIINN B KOPPEISIUN C OKPYKAIOITUMHU YCIOBHUIMH apXUTEKTY-
pBl. DTO IPUHLIUI TPOCTPAHCTBEHHO-CPEIOBOM apXUTEKTYPbI, B POJIU JI€TICHUS IPOCKTHU-
pOBaHUs, KOTOPOH 0003HAYaeTCs JIOKAJIbHAsI apXUTEKTYPHO-TPAJOCTPOUTENbHAS CTPYK-
typa (JII'C). JI'C — 310 HOBasi COBOKYIHAsI BEJIMYMHA, UHHOBAI[MOHHAS CTPYKTYypa, CO-
3IaHHAas U3 MHTEIPUPOBAHUS 3IaHUS U TEPPUTOPHUH.

Cpena HOBOTO TMOKOJEHHUS — 3TO KOM(DOPT, 0€30MacHOCTh, (PYyHKIIMOHATBLHOCTb,
KpacoTa ¢ Ka4yeCTBEHHO HOBBIMH MapameTpaMu. V3yuenue uctopuu ¢popmooOpa3zoBaHus
3MaHUI ¥ 00OCHOBAaHKE MPEIOKEHHOTO METO/a PacCMaTPHBAETCS B MAaruCTEPCKOW pa-
00Te, B KOTOPOM MPOBOAMUTCS yriayOJIEHHOE HaydHOE HCCIIEIOBAaHUE U pa3padaThiBacTCs
MPOEKT.
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KOMIIVIEKCHAS ITPEAITPOEKTHAS ITPOPABOTKA,
NHXEHEPHBIE NU3BICKAHUSA U ITPOEKTUPOBAHUE
KAINIUTAJIBHOT'O CTPOUTEJIBCTBA: COBPEMEHHBIE ITOAXO/1bI,
ITPOBJIEMBI 1 ITYTHU OITUMHU3ALIUN

d 10.5281/zenodo.16014440

Mamaes Onez Anexcanoposuu
TJIABHBIA CHCIIMAUCT OT/IEa MPOEKTHBIX M MPOEKTHO-U3BICKATENbCKUX PadoT,
00O «I"aznpowm CIII" Cankr-IletepOypr», Poccus, r. Cankr-IlerepOypr

B cratbe npeacTaBiieH KOMIUIEKCHBIN aHAIN3 TEOPETUKO-METON0JIOTHUECKIX OCHOB 3THX 3TaIlOB,
PacKpBITHI COBpeMeHHbIe I(poBbie noaxo sl (Bkimoyas BIM, CDE, GIS), o603HaueHs! KiII0oUeBbIe PO-
OneMbl BHEAPEHUs W MPEUIOKEHbl MyTH onTHMu3anuu. Ha ocHOBe HOpMaTHBHOH 0a3bl, MPaKTUUYECKUX
KEHCOB M CTaTUCTUYECKUX IAHHBIX HCCIENOBAaHUE IEMOHCTPUPYET HEOOXOAMMOCTh CUCTEMHOW TpaHC-
(opMarui MPOEKTHBIX MpolieccoB. Jlemaercss BBIBOJ O 3HAYEHWH KOMIUIEKCHOTO MOIXOAa KaK yCIOBHS
JUIE MMHUMHU3aLlUU PUCKOB, COKpAIllEHUs] CPOKOB U MOBBIIIEHHS Ka4eCTBA B CTPOUTENBHOM oTpaciu. Pa3z-
paboTaHBl pEKOMEHAAIMH KaK Ul TOCYAapCTBEHHOM MOJHMTUKH, TaK U ISl CTPOUTENBHBIX KOMIIAHWH,
HanpaBJICeHHbIE Ha NPeoposieHHe (parMEHTapHOCTH PELICHUI M Nepexox K yCTOWYMBOMY HH(POBOMY
YIPaBICHUIO KU3HEHHBIM ITUKIOM 00BEKTOB.

Kniouesvie cnosa: KanuTtaabHOE CTPOUTENLCTBO, INPEAIPOEKTHAsi NpopadOTKa, HHXKCHEPHbIE
usbickanusi, BIM, CDE, uudposuzanus, GIS, npoektupoBanue, onTuMU3anus, UHPpacTpykTypa, rocy-
JlapCTBEHHAs 3KCIEPTH3a.

AKTYaJIbHOCTb HCCJIeA0OBAHUS

AKTyaJbHOCTb HCCIIEIOBaHUSI 00YCIIOBJIEHA BO3pACTarOUIel CI0KHOCThIO OObEK-
TOB KaNUTAJIBHOTO CTPOMTENbCTBA, HEOOXOJUMOCTBIO COOJIIOICHUS HKOJIOTHUECKHX
CTaH/JIapTOB, a TAKXKE MOBBIIICHHBIMU TPEOOBAHUSMHU K KaYECTBY NIPOEKTHON JOKYMEHTa-
nuu. [IpeanpoexTtHas mpopaboTKa, HHKEHEPHBIE W3BICKAHUS M MOCIEIYIONIEe MPOCKTH-
pOBaHUE SIBISIIOTCS (PYHIAMEHTOM YCIEHIHOW peaqu3allud CTPOUTEIbHBIX IMPOEKTOB.
Ommbku, MOMyIIEHHBIE HA ATHX PAHHHUX 3Tamax, HEPEIKO MPUBOIAT K 3HAYUTEIBHBIM
(MHAHCOBBIM TOTEPSIM, 3aJePKKaM CPOKOB M puckaMm Oe3omacHocTH. [loaTromy oT xaue-
CTBa U IMOJIHOTHI MHKEHEPHBIX PEIICHUN Ha MPEANPOEKTHON CTaAUK HAMPSMYIO 3aBUCUT
3¢ (PEeKTUBHOCTH BCETO KM3HEHHOTO 1IUKJIa 00BEKTA.

B coBpeMeHHBIX yCIOBHIX 0OCOOEHHO BaXKHBIM CTAHOBHUTCS MEPEX0] K KOMIUIEKC-
HOMY, CHCTEMHOMY U IIM(QpPOBOMY TNOAXOAY, BKJIIOYamomeMy wuHTerpanuio BIM-
TexHosiorui, reomHdopmanuoHHbix cucrem (I'MC), AMCTAaHIIMOHHOTO 30HIUPOBAHUA,
eauHo cpensl naHHbIX (CDE) um apyrux MHCTPYMEHTOB. DTH TEXHOJIOTHH IMO3BOJISIOT
0ojiee TOYHO YUYHUTHIBATh PUCKH, MOJIEIMPOBATH MOBEACHUE O0BEKTa Ha 3Tare IKCIUTya-
TallMy U CHWKATh U3AepKKHU. OIHAKO Ha MPAKTUKE JI0 CUX MOP COXPAHAIOTCS MPOOIEMbl
(parMeHTapHOCTH peuIeHU, HEA0CTATOUHOM MPOPAOOTKHU UCXOAHBIX JAHHBIX, HEXBATKU
KBIM(DUIIMPOBAHHBIX CHEIUAIUCTOB, Aehunuta (UHAHCUPOBAHHUS M HOPMATHUBHBIX
HECOOTBETCTBUU. Bcé€ 310 cHmkaeT 3¢ (heKTUBHOCTD MPOEKTHOM AEATEIHHOCTH U MPEMsT-
CTBYET YCTOMYHMBOMY PA3BUTHIO CTPOUTEILHOM OTpaciii. B CBA3M ¢ 3TUM aKTyalbHbIM
CTAHOBUTCS NIEPEOCMBICICHUE MOAXOA0B K IMPEANPOECKTHON U MPOEKTHOW CTAJMSIM, BbI-
sBJIEHUE (PAKTOPOB, MEUIAIOIIMX ONTUMHU3ALMH MPOLECCOB, M pa3paboTKa MpPaKTHUKO-
OpPUEHTUPOBAHHBIX PELICHUII.
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eab uccaexroBanus

enbto gaHHOTO HCCIEAOBAHUA SIBISETCS KOMIUIEKCHBIM aHaliu3 COBPEMEHHBIX
MOAXOJ0B K MPEAIPOCKTHON MPOpadOTKEe, MHKEHEPHBIM H3BICKAHUSIM U MPOEKTUPOBA-
HUIO 00BEKTOB KaMUTAJILHOTO CTPOUTEIHCTBA, BHISBICHNUE KITIOUEBBIX MPOOJIEM, CACPIKHU-
BaromuX (GakTopoB U HOPMYITUPOBAHUE MTYyTEH UX ONTUMU3AIIIH.

MarepuaJjibl 1 METObI HCCIET0OBAHUS

Marepuansl UCCIIEIOBaHMS BKIIIOYAIOT JEHCTBYIOIIYIO HOPMATUBHYIO U TEXHHUYE-
CKYIO JOKYMEHTAllMI0, aHAIUTUYECKHUE OTUYETHI MPO(UIBHBIX BEJOMCTB M KOMMAaHHM, a
TaK>Ke MPUMEPHI U3 peaTbHOM MPOSKTHON MPAKTUKH.

B kauecTtBe METOA0JIOrMYECKON OCHOBBI UCIIOJIBb30BAHbI CUCTEMHBIN MOAXO0/, HOP-
MaTHUBHBIM aHATIN3, CPAaBHUTEIHHO-AaHAIIUTUUYECKUN METOJI, a TaK)KE METOJIbl BU3yan3a-
[IUU ¥ UHTEPIIPETALIMHA UHKEHEPHBIX U U(PPOBBIX MPOLIECCOB.

Pe3yabTaThl HCCIe10BAHUS

B TeopeTnko-mMeTon0I0ruUeCKOM aHaIN3€ MPEANPOEKTHOW MpOpabOTKU U MHXKE-
HEPHBIX U3bICKAHWH OCHOBHOE BHUMAaHUE yJAENSAETCS 0OOCHOBAHUIO HEOOXOIUMOCTHU HMX
KOMILIEKCHOTO BBIMIOJHEHUSI HA OJIHOM MHTETPUPOBAHHOM MpennpoekTHou craauu. Co-
rnacHo CII1-47.13330.2016, uWH>XEeHEpHbIE U3bICKAHUSI BKJIKOYAIOT HCCIEIOBaHUE
MPUPOJIHBIX U TEXHOTEHHBIX YCIOBUM (T€0JI€3Usl, T€0JIOT S, THIPOTEOIO0THs, IKOJIOTHUS U
np.) A 000CHOBAHUS TEPPUTOPUATIHLHOTO pa3MEUIEHUsI U KOHCTPYKTUBHBIX pEIICHHM, a
TaK>XKe OLIEHKU YTPO3 U MEP MHKEHEPHOU 3allUTHI.

[Tomu€pkuBaercs, YTo pe3ynabTaThl U3BICKAHUN HE BBICTYIAIOT HW30JUPOBAHHBIMU
JTIOKyMEHTaMH, a (OpMUPYIOT 0a3y Il MPUHATUS apXUTEKTYPHO-CTPOUTEIIBHBIX M HH-
’KEHEPHBIX PELICHUH, BBICTYIAIOT 0053aTeNIbHOM COCTABIIAIONICH MPOEKTHON JOKYMEHTa-
[IUU ¥ IPEIMETOM FOCYJapCTBEHHOM AKcTepTH3sl (1. 1-5 cT. 47-49 I'pK PD).

MeTom0I0ruYecKy 1eIecoo0pa3Ho paccMaTpUBaTh MPEANPOEKT M U3BICKAHUS KaK
B3aMMOCBSI3aHHBIC 1Iard OJITHOTO >KM3HEHHOr0 LHMKJIA IMPOeKTa. Takoil moaxoJ COOTBET-
CTBYET KJIACCUYECKUM MOJIENISIM pa3paboTKu (KackagHas, V-MoJenhb), Te ga3a uccieao-
BaHUs / aHAJIM3a MEPEXOIUT B ATAll MPOCKTHUPOBAHUSI, KOHTPOJIUPYEMBIH TOUKHA KOHTPOJIS
u Bepudukanuu. 10 mo3BoJsieT BHeAPATH Ha dtanax [II1I1 urepaTuBHBIE KOPPEKTUPOB-
KU U YTOUHEHUSI, CHUXKAsl PUCK OIITHUOOK.

C ToukM 3peHUs 0OBEMHOI0 COJEPKaHUs, Ha MPEANPOCKTHON CTaJUU YYUTHIBA-
I0TCSL:

® UCXOJHBIC JTaHHBIC: MCTOpPHYECKAs, KapTorpaduyeckas, SKOJOTHYECKas HH-
dbopmarus, BKiIro4as u@poBeie 0a3bl U M1a0JIOHBI MPOEKTOB;

® CTpyKTypa paboT: BbIOOD IJIOMIAIKU, TEXHUKO-IKOHOMHYECKOE 00OCHOBAHHE,
CTPYKTYPHO-TEXHOJIOTHYECKHE MOJIENH, UACHTU(]UKAIUs ToTpeOHOCTEeH B 00Opya0Ba-
HUU;

e HopmaruHas onopa: I'pK P®, nocranosnenust Ne 20 u Ne 402, CIT 47.13330
u ipoduinbHbie ['OCTHI 10 Teos0THH, re0Ae3Un U IKOJIOTHUH.

NHXUHUPHUHTOBBIN NPOLIECC HAYMHAETCS C T€0JIe3MUYECKON ChEMKH, KOTOpas Iie-
penaérca B GIS-cucremy, nanee BBITIOJHSAIOTCS reojioTuueckue OypeHus u ipaboparop-
HBIE TECThI, TUIPOTEOJIOTHUECKUE UCCIIEIOBAHMS, IKOJIOTHYECKHE 00CIeIOBaHUS U TIPO-
BEpKa CEMCMUYECKMX U TEXHOTEHHBIX YCJIOBHI, 3aTeM pa3paldaThIBAIOTCS MEPbl MOHUTO-
puHTra U 3aumThl. Beé 3T0 odopmisercs B 0TuéTe, BKIOYAEMOM B IMPOEKTHYIO JOKYMEH-
TalUIO AJI SKCIEPTHU3HI.

HopmaTuBHBIM JOTIOJHEHUEM SBIISIIOTCS PEryIaMeHThl MUHCTPOS, ONIpeAeIIsIIolne
HOPMAaTHBHBIE U CTOUMOCTHBIE TPEOOBaHUS K M3BICKAHUSIM U MOATOTOBKE JTOKYMEHTAIUH.

DTarbl HH)XKEHEPHBIX U3bICKAaHUHN TIPE/ICTaBIEHBI B Tabuiie 1.
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Tabmumna 1
JTanbl HHAKEHEPHbIX U3bICKAHU

Ne HaumeHoBaHuUe dTana Kpatkoe onucanue
COop UCXOAHBIX JaHHBIX: TONorpado-reoae3nveckas u ap-
1 IoaroroBuTEALHBIN XWBHAs WHPOPMAIKs, TaHHBIE 00 HHKEHEPHBIX KOMMYHH-
Tan KalUsaX, U3y4YE€HUEe TEPPUTOPUH MO KapTaM, CIIyTHUKOBBIM
CHUMKaM
[TpoBenenue reoie3MUECKux, reoPU3NIECKUX, THIPOTe0I0-
2 IHoneBble padoTHI TUYECKUX, DKOJIOTMYECKUX U APYTUX HATYyPHBIX UCCIIEI0BA-

HUM Ha MECTHOCTH

AHann3 00pa3oB IPYHTOB, BOJBI, BO34yXa, B TOM YHCIIE
JlaGopaTopHble uccie- pastios rpy » BOABL BO3LYXa,

3 OBANHS XUMHUYECKHE, MEXaHUYECKUE, ONOIOTUYECKUE TECThI, (PHU3U-
KO-XMMHYECKUH COCTaB M MPOYHOCTHBIC XAPAKTEPUCTUKH
CucremaTu3zaius ¥ aHalu3 coOpaHHBIX MaTepHallOB, CO3/Ia-
KamepanbHas 06padoT- . N
4 HUE rpaUIecKuX MaTepUaIoB, MOJIEJeH, pacu€éToB, (hop-
Ka TaHHBIX
MHUPOBaHHE OTYETOB
Pa3pabGorka oryéTa mo OdopmiieHre UTOrOBOTO OTYETA C pe3yJIbTaTaMH UCCIIE0-
5 HH)KEHEPHBIM M3BICKA- | BAaHMWIA, BEIBOJIAMU M PEKOMEHAANMUSIMH IS IPOCKTHPOBIIIH-
HHUSIM KOB
CorslacoBanmue u nepe- [lepenaya oTuéra 3aKa34umKy, IPOXOKIACHUE IKCIIEPTU3HI
6 JAayva pe3yJbTaToB U3bIc- | (ITpU HEOOXOIUMOCTH), COTJIACOBAHUE C KOHTPOIHPYIOIIHN-
KaHuii MU opraHamu (Hanpumep, ['masrocskcneprusoii PD)

CoBpeMeHHbIE MOJXO0/Abl U TEXHOJIOIHH B MPEANPOEKTHOMN MpopadoTKe, NHKEHEP-
HbIX u3blckaHusaX (M) 1 npoekTHpOBaHUM KallMTaIbHOTO CTPOUTENIBCTBA ONKUPAOTCS Ha
nudpoBU3aIMio, WHTErpanuio W craHgaptusanuio [1, c¢. 26]. OgHUM U3 KITIOUYEBBIX
HaIpaBJICHUI SBIISIETCS MMOBCEMECTHOE BHEApeHHE MH(GOPMAIMOHHOTO MOJIEIHPOBAHUS
3nanuil (BIM), xotopoe obecrieunBaeT co3iaHue €IuHONW IUPPOBOM Monenn oOBbEKTa,
MHTErPUPYIOIIEH apXUTEKTYypHbIE, KOHCTPYKTHBHbIC, WH)KEHEPHbIE M 3KOHOMHUYECKHE
JaHHBIE.

[IpeumymiectBa BHeApeHus BIM B cpaBHEHHWH TpagWIMOHHBIX METOJOB Tpe-
CTaBJICHBI B TA0JIHIIE 2.

Tabmnuua 2
IIpenmymecrsa BHeapenuss BIM B cpaBHeHHH TPaJUMIMOHHBIX METO/10B:
IIpenmyecTBO BIM TpaguuuoOHHBIE METOABI
Bricokas npu nieHTpain3o- Pa3pos3nenHoCTh, pUCK KOH-
KoopauHarust 1aHHbIX PHHCHTP p b
BaHHOI MOJIEIN (hIuKTOB

AHanu3 XU3HEHHOTO IIUKJIa
(4D/5D) /la Her

Y cTon4rBOCTE M 3HEPTO3 (- OrpanuyeHHas TPeANPOCKT-

Bo3MoxHa paHHSs OLIEHKA

(EKTUBHOCTh Has OLIEHKa
Komna6opars [udposas cpena — C.DE, 00- | Jlokanpabie CAD-daiinsl, Oy-
meH [FC/COBie Ma)KHbIE KOTTUU
DKerepTisa [Tpopabotka BIM-Monenu [TpoBepka mo veprexam u Oy-
JIOMYCKAETCs IKCIepTaMu Ma)KHbIM (haiiiam

Ha pucynke Hmxe npezcrasieHa rpapudeckas moaens 3penaoctd BIM no bumany
Cyxkkapy, KOTopasi IEMOHCTPHUPYET TP KITFOUEBBIX CTaanu BHeApeHus: Stage 1 — 6a3zoBoe
3D-monenupoBaHue, Stage 2 — KOMaHAHas KoJitabopanus, U Stage 3 — ceTeBasi HHTETrpa-
uus [5].
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Puc. Craguu 3penoctu BIM u ypoBHu BHenpenus no Cykkapy

Wnterpamms GIS ¢ BIM mno3Bosnsier 00beAUHATS MPOCTPAHCTBEHHBIE JAHHBIE C
reojIe3uei, IKOJIOTUIECKUM MOHUTOPUHTOM U MH(PACTPYKTYPOH — 3TO BAKHO IS ITUd-
poBbIX ABoMHUKOB. Hanmpumep, B ['onkonre peasimzoBan ooMen BIM u GIS gepe3 CDE —
BIMDR. B Poccun Web-GIS npoekTsl (Hampumep, UCTOPHUUECKHE YEPTEkKHU) TEMOH-
CTPUPYIOT, KaK IIPOCTPAHCTBEHHBIC JAHHBIE BU3YAIM3UPYIOTCS U AHAJU3UPYIOTCS.

Hudpossie TexHOIOrMH, BKIIOYAsi aBTOMAaTHYECKOE CHATHE OOBEMOB U KOJUYECTB
(4D/5D), no6ansrot nieHHOCTh K PIIIT: API-MHCTpyMEHTHI MO3BOISIOT CTPOUTH MOJICTH
C pacueToM MaTepHajoB U PECYpPCOB, SKOHOMS BPEMs U CHUXKAsl OIIUOKHU.

HoBrle mogxoapl TpeOyIOT MOIACPKUBAIOIIETO MPOrpaMMHOTO OOecredeHus: —
CDE cpena oOecnieunBaeT COBMECTHYIO palOOTy, XpaHEHHE Bepcuili U OOMeH
IFC/BCF/COBie-¢aitnamu cornacuo ISO 19650. B Poccun ucnonb3yrorcest miatgopmbl
otreuecTBeHHOU pa3pabotku (Renga, InfraWorks), a Munctpoit u Jlom.P® BHempstoT
oOyuenne BIM-MeHemxepos.

HecMoTpst Ha mpu3HaHue nmoTeHIMana UHMOPMAIMOHHOTO MOJEIUPOBAHUS 3/1a-
HUM, BHeApeHne BIM-TeXHOIOrnil B MpakTUKE MPOCKTUPOBAHUS U CTPOUTEIIbCTBA CTall-
KHBAETCs C PsioM ycToiuuBbIX OapbepoB. KiroueBbie Oapnepsl BHeapenus BIM npen-
CTaBJIEHEI B TAOIULIE 3.
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Tabmnuua 3

KuarwueBbie 0apbepbl BHeapeHuss BIM

Ne IIpobaema Onncanue / MICTOYHUK
1 Henocrarok crpoca co CTOpoOHbI 3aka3uuku He TpeOyroT BIM, uto O10kupyet
3aKa34MKOB uudpoByio TpaHchopmaInio
HexBatka kBanudunupoBannsix BIM-
2 OTcyTcTBHE CTIENMATHCTOB
MEHEIKEPOB U MH)KEHEPOB
. HenocraTok nHpoOpmanuu o BeIroax BeIET K
3 Hu3kas ocBexomiaénnocts 0 BIM A (bopman A a

CONPOTUBJICHHUIO BHCAPCHUIO

OTcyTcTBHE CTAHAAPTOB M IPOTO-

HuTeponepabenbHOCTh OrpaHHueHa, 0COOEHHO

4
KOJIOB 6e3 cragapro IFC, ISO 19650 u 'OCT
IIpuBBIUKa K TpaJIULIMOHHBIM IPOIECCAM IIpE-
5 KyasTypHoOe conpoTusiieHHe p PaHil pott p
MATCTBYET HU(pOBU3ALIUU
Bricokast cToumMocTh 00y4eHus1, IPHOOpETeHHUS
6 DduHaHCOBbIE OTPAHNYECHHUA
11O u 06opynoBanwmst
7 OtcyTrcTBHE TOCY1aPCTBEHHOM be3 HopMaTUBHBIX CTUMYJIOB U TPeOOBaHUII I1e-
MOAJICPAKKHU PEXOJ1 3aTATUBAETCS
3 Hu3kasi rOoTOBHOCTH TEXHOJI0THYe- I'TIC, CDE, BIM-cpeast 4acTo OTCYTCTBYIOT
CKOM MHPPACTPYKTYPHI WJIM HE UHTETPUPOBaHBI
9 HenocraTok Me:kIMCHUIITIHHAPHO- [IpoekTs! ocTatorcst (parMEeHTUPOBAHHBIMU

ro COTPY/IHUYECTBA

MCXKAY YHYaCTHUKAMH

CoBpemeHHbIe TTpakTUKU BHeApeHus BIM mokas3eiBaroT, 4TO KIHOYEBBIMU (PaKTO-
pamMu ycnemHodW nu(poBU3ALMM SBISIOTCS HE MPOCTO TEXHOJOTHH, a KOMIUJIEKCHAs
TpaHchopMaIus MPOIECCOB U KBATM(HUKAIIMN YIaCTHUKOB. VICXO/I M3 3TOT0, OCHOBHBIC
Mepbl IO ONTUMHU3ALUU OTPAKEHbl B PEKOMEHIalUAX NPO(QUIbHBIX 3KCIEPTOB U HCCIIe-
OBaTeNEn.

[lepBbIM KpUTHUECKUM IIArOM SIBJISIETCSI pa3BUTHE KaJpOBOr0 MOTEHIMANIA U JKC-
nepTHOM KynbTypbl. HeoO0XoaumMo mpoBOJIUTh CUCTEMHOE OOyYEHUE U TMOBBIIICHUE KBa-
AupUKAIUUA ¢ YYETOM pOJiel — apXUTEKTOpOB, MHkeHepoB, BIM-menemxepoB. 1o He
TOJIBKO YCTpaHsieT ACPUIUT CHEIUAINCTOB, HO U (opMHUpyeT cpery oOMeHa 3HAHUSMU
[2, c. 266].

[TapannensHo BaxkHO BHeApsATh BIM-nporiecchl kak yacTh 00IIel CTpaTeruu KoM-
naHuu. D10 TpebyeT co3nanus BHyTpeHHel BIM-ctpareruu ¢ pacnpeneneHueM o0si3aH-
Hoctel, pernmamentaMu CDE u aganrtamueit nmoa ISO 19650. Takoil moaxo rmoMoraer
PEOI0JIETh (PparMeHTAINIO TaHHBIX U HEAP(HEKTHBHOE B3aUMOICHCTBUE MEXKIY JUCIIU-
TUTMHAMU.

TexHUYeCKU acleKkT BKIIIOYAET TIIATEIbHO MOJA00paHHOE MPOrpaMMHOE obecrie-
yeHue: (UPMBI MPOBOJAT MUJIOTHBIE TPOEKTHl W OICHMBAIOT WHCTpyMeHTHI (Revit,
ArchiCAD, InfraWorks) ¢ ¢oxycom Ha T0ATOCPOUYHBIC TOTPEOHOCTH. DTO MO3BOJISET U3-
0exaTh M30BITOYHBIX 3aTpaT U HEA(DPEKTUBHOCTH.

HexoTopbeiM opranuzanusm noMoraeT BHEAPEHHUE MOATAITHOTO MEpPEeXoa: cHavalla
BIM Ha omHOM HampaBieHHH, 3aT€M MEXKIUCIUIUIMHAPHAS KoJutabopalusi, 1 HaKOHeIl
NOJIHBIN nepexo Kk uHTerpauuu (Stage 2 u Stage 3 o Succar).

HemanoBaxkxno mnoakpersate BHeapenne BIM HarnmsgHeiMu Ou3HEc-KeiicaMu.
VYcneuinbie TpuMepsl IEMOHCTPUPYIOT COKPAIIEHUE CPOKOB CTPOUTENILCTBA, BBISIBIICHUE
KOJUTM3UH U ONTUMHU3AIUIO KOJUYECTB paboT uepe3 npsimoe cpaBHenue 4D/5SD-moneneit
C TPAJAUIIMOHHBIMU MPOIECCAMU.
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Taxoxe 3¢ (peKTUBHOM CTAaHOBUTCS aanTalys TOCYJapCTBEHHBIX CTUMYJIOB: BKIIIO-
yast BIM B 00s3aTenbHYI0 3KCHEPTU3Y NMPOEKTHOM TOKYMEHTAIMH, MOJACPKKY OTeue-
ctBeHHOrO 110 1 pa3BuTHE HOPMATUBHOMN Oa3HI.

CyMMupys, yTh ONTUMU3ALNUU MOAPA3yMEBAET CUHEPTreTUYECKUIN MOJIXOJ: pa3-
BUTHE KOMIIETEHIIMH, KAYECTBEHHAs! BHYTPEHHSISI OpraHU3alusl, TECTUPOBAHUE TEXHOJIO-
THiA, JeMOHCTpanus 3QQPEKTOB U MOAAEPKKA CO CTOPOHBI BiacTu. MIMEHHO Takoe coue-
TaHUE TO3BOJISIET BBIBECTU MPEANPOEKTHYIO M MPOEKTHYIO CTaJUU Ha KaYeCTBEHHO HO-
BbIIl YPOBEHb, CHU3UTh PUCKH, COKPATUTh PACXOJbl U IOBBICUTH YCTOWYMBOCTH KallH-
TaJIbHOTO CTPOUTEIILCTBA.

B cenrsa6pe 2016 roga Mmunuctp M. MeHb 00BSIBUI 0053aTE€IbHOE MPUMEHEHUE
BIM-texHOnOrNii Ha BCEX TOCYAapCTBEHHBIX CTPOUTENBHBIX ITpoekTax B Poccum ¢ 2018
rojga. B xauectBe aprymeHnTa npuBojauics onslT BenukoOpuTtanuu, riie MCHOIb30BaHUE
BIM-ypoBHS 2 MOMOIJIO CHU3UTH 3aTpaThl HA CTPOMUTENLCTBO NMpuMepHO Ha 30%. Oto
CTaJ0 MEPBOM HAIMOHAIBHON MHUIIMATHBOM MO MaciTabHoMmy BHeapeHuto BIM B poc-
CHICKOM TrOCYyJapCTBEHHOM CeKTOpE [4].

B 2017 roay xoncopumuyMm u3 6osiee 600 yyacTHUKOB (apXHUTEKTOPHI, HHKEHEPHI,
NOJPSAAYUKH) MIPUHSAJ ydacTue B HcciaeaoBaHuu ypoBHs npumeHenus BIM B Poccun. Pe-
3yJbTaThl OKa3aiu, 4To 0koio 80% kommanuii ucnosb3oBaiid BIM Ha 3Tane nmpoekTu-
pOBaHus, IPU ITOM JIMIIB 15% NPUMEHSIN TEXHOJIOTHIO Ha ATAalle CTPOUTENbCTBA U BCE-
ro 5% Ha 3Ttare 3KCIulyaTauuu. JTO MOAYEPKHYJIO Y3KYHO CIIELHAIN3ALNI0 BHEIPEHUS U
NeGUIUT HHTETPUPOBAHHOTO MOX0/1a Ha MPOTHKEHUH KUZHEHHOTO IIUKIa 00BEKTa.

Keiic BHenpenus oreduectBeHHbIX BIM-pemennii B 2017 roxy Takxke NEeMOHCTpPH-
pyercs Ha npumepe npuMeHeHus cucteMbl Renga coBmectHo ¢ KOMITAC-3D apxurek-
TypHOH KoMIaHuel nu3 benopyccun. IIpoekT pekOHCTpyKIIMH 34aHKsI BOEHHOTO TOCIIUTa-
st Ne432 B Muncke OblT OJTHOCTHIO co3ad B BIM: apxurtekTypHasi, KOHCTPYKTHBHAS
VH)KEHEPHAas MOJENU Pa3pabdOTaHbl, BBISBICHBI OIUMOKM B UCXOAHON JOKYMEHTALUU U3
AutoCAD, u noarorosieHa caaya Bcex paszaenon mo CIIJIC. OnsIT nmoka3ai, 4To UHTYH-
TUBHO-TIOHATHBIN MHTEpEiic 1 MUHUMAaJIbHbIE CPOKH OOYUYEHHS MO3BOJWIN YCHEIIHO
BBITTOJIHUTE BIM-1IpoekT 6€3 3HaUUTENbHBIX 3aTpaT Ha MEPENoAroTOBKY KaapoB [3].

s 3gdextuBHOrO pazBuTHs HUGPOBU3ALUU B CTPOUTEIBHON OTpacid U Ipe-
0JI0JICHUS BBIABIECHHBIX O0apbepoB HEOOXOaUMa KOMILJIEKCHasl TpaHcopmauus rocyaap-
CTBEHHOHN NOJIUTUKH M IOAXOJOB CTPOMUTENbHBIX KomMnaHuil. Ha rocynapcrBeHHOM
YPOBHE KJIFOUEBBIM MPUOPUTETOM JOJHKHO CTaTh (POPMUPOBAHUE YCTOMUNBON HOPMATHUB-
HOW M MHCTUTYLIMOHAJIBHON 0a3bl, MOAEP/KUBAIOLIECH BHEAPEHUE TEXHOJIOTUI HHPOpMa-
oHHoro mojaenuposanus (BIM) Ha Bcex sTamax *KU3HEHHOTO LUKJIA OOBEKTOB Kallu-
TaJIBHOTO CTPOUTENIbCTBA. BaXKHBIM I1aroM sIBJIsIeTCA paclIMpeHUe MPAKTHKU 00s3aTelNb-
Horo npuMmeHeHust BIM B rocyiapcTBEHHBIX ITPOEKTAaX HE TOJBKO Ha CTaJUU MPOEKTUPO-
BaHHUs, HO U HA 3Tarax CTPOUTENbCTBA M AKCILTyaTalllH, ¢ MapaJljIeIbHbIM BKIIIOUEHUEM
TpeOoBaHMI K IU(PPOBON MOJETH B TOCYIapCTBEHHBIE CTPOUTENbHBIE HOPMATUBBI U TIpa-
Buna (CIL, I'OCT, TP).

Taxxe HEOOXOAMMO YCWINUTh MOAJAEPKKY MPodeCcCUOHATLHOTO 00pa30BaHUs: pas-
BHBATh INPOTrpaMMbl NOAroTOBKM BIM-MeHeIkepoB, apXUTEKTOPOB M HH)KEHEPOB C
HaBbIKaMH LU(PPOBOrO MOAETUPOBAHUS B By3aX, KOJUIE/DKAX U CUCTEME JOTIOJIHUTEIBHO-
ro oOpa3oBanus. ['ocynapcTBy clieflyeT CTUMYJIMPOBATh CO3JaHHE LEHTPOB KOMIIETCH-
U ¥ IPOBEJEHUS MUIOTHBIX MPOEKTOB, BKIOYas cyOcuauu Ha BHeApenue BIM s pe-
TMOHAJIBHBIX KOMIIAHUNA U MaJloro Ou3Heca, KOTOpble OTpaHUYEHbI B pecypcax.

Cy1iecTBEHHBIM 3JIEMEHTOM SIBIISIETCSI PA3BUTHE OTKPBITHIX IUIAT(HOPM U €IHHBIX
U(PPOBBIX CPEl, TOCTYIMHBIX IS TPOSKTUPOBIIUKOB U CTPOUTEINEH, C BHEIPECHUEM CTaH-
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naptoB oomena nanubivMu (IFC, COBie) u mudpoBbix apXMBOB MHXKEHEPHOU MH(MOpMa-
IUU. DTO TMO3BOJUT YCTPAHUTHh (ParMEHTAPHOCTh NAHHBIX, YNPOCTUTH SKCIEPTHU3Y H
00eceYnTh NPOCIIEKUBAEMOCTh PEIIEHUM.

Co CTOpOHBI CTPOUTENBHBIX KOMIAHUN MPUOPUTETOM JIOJIKHO CTaTh (POpMHUPOBa-
Hue BIM-crparerum BHYTpHU OpraHu3alyd — C ONPEACIECHUEM 30H OTBETCTBEHHOCTH,
npouenyp oOMeHa JaHHBIMHM, OOyYEHUEM COTPYIHHUKOB M BHEIPEHUEM IPOrPAMMHOIO
oOecrnieuenusi. Komnanum JOJKHBI IEPEXOJUTH OT Pa30BbIX IPOEKTOB K CUCTEMHOMY HC-
nosib3oBanuio BIM, Bkitouas B3auMOAEICTBAE CO CMEKHBIMU JAUCIUIUIMHAMU, UHTETpa-
LUIO MOJIeNIel, KOJTMUECTBEHHBIN aHalIu3 U pa3paboTKy HHU(POBBIX JBOMHUKOB.

Kpome Toro, Ba)kHO akTUBM3UPOBATH COTPYIHUYECTBO OM3HECA, BY30B U rOCyaap-
CTBa B 00JIACTH CTaHJapTU3alluH, anpoOalii HOBBIX MHCTPYMEHTOB U pa3paboTKe pe-
IJIaMEHTOB. TOJIBKO COTJIaCcOBaHHBIE YCWIJIMSI BCEX YYACTHHMKOB IIPOLECCA — OT IMPOEKTH-
POBIIMKOB U 3aCTPOMIIMKOB A0 IKCIIEPTOB, OPraHOB HAA30pa U PEryJIMPYIOIINUX UHCTaH-
U — TMO3BOJIAT NEPEHTH OT (HOPMaIbHOTO BHEIPEHHUS TEXHOJIOTUH K PEaIbHOMY TOBBI-
meHnto 3G(HEKTUBHOCTU U Ka4yeCTBA KallUTaJIbHOTO CTPOUTENHCTRA.

BrniBoanl

Taxum 06pa3oM, 3pHEeKTUBHOCTD KAMUTAIBHOTO CTPOUTEIHCTBA B 3HAYUTEIHLHOU
CTENIEHU 3aBUCUT OT KadyecTBa MPEANPOEKTHON MPOPadOTKN U MHKEHEPHBIX U3bICKaHUM.
Bueapenne coBpemeHHbIX MUGPOBBIX HHCTPYMEHTOB, npexae Bcero BIM, CDE u GIS,
o0ecrieunBaeT NMPUHIUINAIBLHO HOBBI YPOBEHb TOYHOCTH, KOOPJIMHAIIMHU U YyCTONYUBO-
CTH INPOEKTHBIX pemeHnid. OHAKO pacnpoCTPaHEHUIO 3TUX MOJAXO0JO0B IMPENSATCTBYIOT
neuuUT KBanu(UIUPOBAHHBIX KAJPOB, OTCYTCTBUE €AMHOW HOPMATUBHOM CpPEJbl, HU3-
Kasi MOTHBAIUsl YYACTHUKOB M HEJIOCTATOYHAsI TeXHUYeckass uHPppacTpykTypa. Ha ocHo-
BaHUM 000OIICHUS MPAKTUYECKUX KEHCOB U 3KCIEPTHBIX OLIEHOK MPEAIOKEHbI MEPHI 1O
ONTUMU3ALMU: Mo3TanHoe BHenpenue BIM, pa3Butue mpodeccruonanbHOro odpa3oBa-
HUSl, TOCYIapCTBEHHAs MOJJEPKKa MUJIOTHBIX IPOEKTOB U CO3JaHue eIMHON 11U pOoBOH
cpeabl JaHHBIX.

JUis TOCTHMKEHHUS YCTOWYHMBBIX DPE3YJIbTATOB HEOOXOAMMA CKOOPIUHHPOBAHHAS
MOJINTHKA, OOBEAUHSIONIAS YCUIIMS FOCY1apcTBa, OM3HECA U HAy4YHO-00pa30BaTEIbHOIO
COO0I1IeCTBA, YTO MO3BOJIMT 0OECIEUUTh NEPEXO/ CTPOUTEIBHOM OTpaciau K HuppoBOMY
YIPABIICHUIO )KU3HEHHBIM ITUKJIOM OOBEKTOB.
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COBPEMEHHBIE TEHAEHIIUA APXUTEKTYPHOI'O IPOEKTUPOBAHUSI
AKNJIbIX 3JAHUAN

Mewepaxosea Hpuna Cepzeeena
MarucTpasT, JJOHCKOM roCcy1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET,
Poccus, r. PoctoB-Ha-/lony

B crarbe BBISBIEHBI OCOOCHHOCTH M TEHACHIIMH B TPOCKTHPOBAHUN COBPEMEHHBIX JKHIIBIX JIO-
MOB. B mpornecce nccnenoBaHusi MpoOaHATIU3UPOBAaHbl HOPMATHBHBIE UCTOYHUKUA IPOEKTHUPOBAHUS, pa3-
JIMYHBIE TUIAHWPOBOYHBIE PEIIEHUs], SKCTephephl U MHTEPhEPHI KUIIBIX JOMOB. B mporecce ananu3a BbI-
SIBICHO, YTO COBPEMEHHAs THIIOJIOTHS JKWIBIX 34aHUI OTIUYACTCS CYLIECTBEHHBIM OOMIIMEM M HUMEET
JlaBHEE MPOUCXOXKACHHE. [[poeKTHpOBaHUE KUNIBIX JOMOB U MHOTOATAXKHBIX KHIIBIX KOMIUIEKCOB ITPOU3-
BOJIUTCS C YUETOM apXUTEKTYPHBIX aClIeKTOB pailoHa 3aCTPOMKH.

Kniouesvie cnosa: xunpie 006pa3oBanus, KOMPOPTHOCTh, PETHOHATBLHBIE 0COOCHHOCTH, KOHIIC-
muu HopMooOpa3oBaHMS.

[IpoexTupoBaHue KUIBIX 3MaHUN — 3TO TPYJIOEMKUN U TPeOYOmuid 60NbIION OT-
BETCTBEHHOCTH ITPOLECC, PE3YIBTAT KOTOPOTO BIMUAET HA MOCIEAYIOUIYIO KCILUTYaTAIUIO
3naHus. B TedueHue mpoiiecca MPOSKTUPOBAHUS KHUIIOTO 3aHUSI HEOOXOAUMO TIIATEIHHO
mpopaboTaTh KaXAyl JeTadb. B MHOTOATa)XXHBIX 3JaHUSAX JIOJDKHBI YUHUTHIBATHCS Kak
(byHKIMOHANIbHBIE, TaK M 3cTeThyeckue (GakTopsl. [ImaHUPOBKU KBAPTUP TOJKHBI OTBE-
4aTh COBPEMEHHBIM ()YHKIIMOHAIBHBIM HOPMaM, a TAaK)X€ YYUTHIBATH HACTOSIINE TCH-
JICHIIMY B JIu3arHe nomenieHnii. HoBbie conuanbHO-3KOHOMUYECKUE YCIOBUS CTpaH Io-
CJIEIHUX JIET, a TaKXe MOBBIIIEHHOE BHUMaHUE 3(PPEKTUBHON pa3pabOTKH TEPPUTOPUU
ropoja al0T HaMpaBJICHHE WHHOBAIIMOHHBIM OTBETBIICHUSIM MPOECKTUPOBAHUS, HAUYAIACh
WHTEHCHUBHAs 3aCTPOMKa OONBIIMHCTBA HOBBIX KUJBIX pailoHOB. [losIBUIOCH COBpEMEH-
HOE MIPECTUKHOE C TOUKHU 3pEHHS KOM(POpPTa U MECTOPACTIONOXKEHUS Kuauile. B mporiec-
ce MPOEKTUPOBAHUS KHUIIOTO JI0Ma NMPOPa0ATHIBAIOTCS BAPUAHTHI PA3TUYHBIX KOHLIETILUN
APXUTEKTYPHBIX INIAHUPOBOK, YUUTHIBAIOIIMX MPOJABAEMOCTb ITPOCKTUPYEMOM TIOILAIN
Kuiabsd. OHUM M3 BOXKHEUIIMX 3JEMEHTOB NMPOEKTHUPOBAHUS KUIBIX 3/IaHUM SIBISETCA
BBIOOP KOHCTPYKTHBA MPOCKTUPYEMOTO KHIJIOTO0 00BhekTa. B manmbHeimem sta 0a3oBas
XapaKTepUCTUKA MPOEKTa OYyJET BIUATh HA BO3MOXKHYIO BAPUAHTHOCTH IJIAHUPOBOK KH-
JIOM IUIOLIAIN, TPUMEHSIEMbIEC U30JIALMOHHBIE U OTAEIOYHbIE MATEPHUAIbL, PACXOJ CTPOU-
TEJIbHBIX MATEPUATIOB U MPUMEHSIEMYIO CTPOUTEIBHYIO TEXHUKY, a4 3HAYUT OKYNaeMOCTh
U TIPOJIaBaEMOCTh ITPOSKTUPYEMOTO JKHIIOTO 0OBEKTA.

B ypOanuctuyeckoil oOCTaHOBKE 4YETKO BHUJHO OpraHu3alus HOBOM XyJOXKe-
CTBEHHOCTH KUJIBIX JOMOB. Y BEIIMUCHUE KAUeCTBA CTPOUTEIIHCTBA KUJIbs CTAJIO OYEBU/I-
HO Ha (DOHE KOHKYPEHIIMH Ha PHIHKE KUJIUIIIHOTO CTPOUTEIHCTBA, C MPOUCXOISIIECH MO-
JNEPHU3ALNN WHAYCTPUAIBHBIX TEXHOJOTHM U HCHOJb30BAaHUEM COBPEMEHHBIX CTPOHU-
TeIbHBIX MaTepuanoB. B 3Tux ycnoBusix meHsiercss tunosuorus. [IpeoGpasoBanus 3arpa-
TUBAIOT KaK (DYHKIIMOHATBHO-TNIAHUPOBOYHON CTPYKTYPHI KUJIHUIIA, TaK U ICTETHUECKYIO
4acTh KWIBIX JOMOB. OOHapyKeHHE W UCCICIOBaHNE Pa3BUTHS (YHKIIMOHAIBHBIX, TH-
MOJOTHYECKHUX, IKOHOMHYECKUX U XYJ0KECTBEHHOI'O aCIEKTOB KUJIUIIA, MPEIOCTABISAECT
BO3MOKHOCTb IIPUITH K HEKOTOPBIM TMIIOTE3aM U MPECKa3aTh CUEHAPUN Pa3BUTHSI TEH-
JEHLAN €r0 3BOJIIOLUH.

COBpEMEHHOE APXUTEKTYPHOE MNPOCKTUPOBAHUE >KUIMIIHOIO IMPOCTPAHCTBA U
CTPOUTENBCTBA UMEET OOMIIME pa3HOOOpa3HbIX (GOPM — ATO CBSI3aHO C (HOPMHUPOBAHUEM
TUTIOJIOTHH B acrniekte BpeMeHH. OCOOEHHOE BIIMSIHHE OKAa3bIBAET IPOIIECC COBEPIICH-
CTBOBAHMS KUJIHIA B COOTBETCTBUH C U3MEHSIOIMUMUCS MOTPEOHOCTSIMU. B Haille Bpemst
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0COOEHHO PacHpOCTPAaHEHbI XKUJIbE JJISl TPaXK/IaH CO CPETHUM U BBICOKUM YPOBHEM JI0XO-
JIOB CEKLIMOHHOTO THIA CPEIHEH U MEePEeMEHHOM 3TaKHOCTH, IPU 3TOM, B OOJIBIIMHCTBE
CBOEM, 3TH JIOMa SBJISIFOTCS MHAUBUIYAJIbHBIMHU NPOsABIECHUAMU. CHEUANINCThI aKIIEHTH-
PYIOT BHUMAHHE 3CTETUYECKOM COCTABIISIIOIIEH 3IaHUN M YK€ HAa CTaJUM MPOECKTUPOBa-
HUSI TEHEPUPYIOTCS PEIIECHUs], MO3BOJISIONINE HCIONIb30BaTh HEOOXOIMMbBIE MaTepHAaIbI
JUTSl IPUMEHSEMBIX aPXUTEKTYPHBIX PEIICHUM.

Ecnu o6parutbest k OOpallieHne K aHaJlu3y apXUTEKTYpPHO-TNIAHUPOBOYHBIX OCO-
OCHHOCTEH U BBIABJICHUE AKTyaJbHbIX HAIpPABICHUH B MPOEKTUPOBAHUU COBPEMEHHOIO
KUJIUIIA, TO MOKHO YBUAETh YETKO BBIJIEICHHBIE NHHOBALMU B IIPOCKTUPOBAHUU JKUJIBIX
noMoB. B npouecce nzyueHust He0OX0AUMO NPUNTH K PELICHUIO CIEAYIOIUX 3aay:

— BBIABJICHUE TCHACHIUN Pa3BUTHUS )KWIOW apXUTEKTYpPbI, UCCIEAOBAHUE UCTOPH-
KO-COLIMAJILHOTO reHe3uca (popMUPOBAHUS KHUIIOTO IOMA;

— ompeneneHne  (AaKTOpOB, OKa3bIBAIOUIMX  BJIMSHHE HA  apXHUTEKTYpHO-
XYJI0’)KECTBEHHbIE U 00BEMHO-IIJIAHUPOBOYHBIE PELIEHUS KHIIBIX JOMOB;

— BBISIBJICHHE COLMAIIbHO-3KOHOMUYECKMX OCOOEHHOCTEH M XapaKTEepHBIX 4epT,
OTIpEIETSAIONNX (PYHKINOHAIBEHO-TUIAHUPOBOYHYI0, 0OBEMHO-IIPOCTPAHCTBEHHYIO U ap-
XUTEKTYPHO-XYJO0KECTBEHHYIO CTPYKTYPY KUIUIIA;

— BBISIBJICHHE OCHOBHBIX TEHJICHIMHA (OPMHUPOBAHMS )KUIIBIX JOMOB U PEKOMEH/a-
LIUH 1)1 UX IPOEKTUPOBAHMS;

— pa3paboTka (yHKIIHOHATBHO-TUIIOJIOTUYECKIX CXEM COBPEMEHHOTO KOMQOPT-
HOT'O KUJIOTO 10MAa U KBapTUPBHL.

B 60-70-e roapl npouuioro CToJIE€Trs MJIaHUPOBKA FOPOACKON cpebl IPOUCXOuIa
B OONBIIMHCTBE 4-5 3TaXHBIMHM JJOMAMH C JIOMUHUPOBAHUEM KPYMHOIIAHEIBHOTO CTPOU-
TEJIbCTBA. 31AHUS NPOECKTUPOBAINCH C TOYKH 3PEHUSI OPUEHTALMM IO CTOPOHAM CBETA, C
Y4€TOM pO3bl BETPOB, a TAKXKe XapakTepa peiabeda MeCTHOCTH. CrpylUpOBaHHbIE B KU-
JIbl€ pailOHbl U MUKPOPANUOHBI, OHU COCTABJISIM 3aKPBITHIC IIPOCTPAHCTBA ISl YMEHBbILIE-
HUS ACWCTBUS TOCIIOICTBYIOMIUX BETPOB. JKuible JoMa OammeHHoro tumna, T.e. 9-Tu sTax-
Hbl€, KaK 37aHMs TMOBBIIIEHHONW 3Ta)KHOCTH, CTPOWJIMCh B Pa3HOOOPA3HBIX CErMEHTax
paliOHOB, HA y4aCTKaX C XOpPOLIEH MEpCHEKTUBOW. Llenb MX CTpOUTENBCTBA YBEIUYUTH
JTMHAMUYHOCTB M CBOEOOPA3HE B CIOKHBIIYIOCS 3aCTPOUKY.

ApPXUTEKTYpHBIE PELIEHUS KWIbIX KOMIUIEKCOB M OTHAEIbHBIX KUJIBIX JOMOB IO-
CJIETHUX JIET BBITOJHO OTJIMYAETCS OT PaHee BO3BEIEHHBIX NMPO(ECCHOHAIBHON Mpopa-
00TKOI M OOPAa3HOCTBIO APXUTEKTYPHBIX peUIeHUH. Pe3ko MOBBIMIAETCS 3TaXKHOCTh KH-
joi 3actpoiiku. B 70-e roapl cTpoATCS OJHOTUIIHBIE MHOTOATAKHBIE JKUJIbIE JOMA C He-
BBIPA3UTEIIBHON apXUTEKTYpOH, HO YK€ B OTO BPEMS apXUTEKTOPHI HAYMHAIOT BCTpaU-
BaTh U MIPUCTPaMBATh Pa3IMYHOIO POa 0OCITYKUBAIOIINE HACEIEHUE TOMEILEHUS.

Crnucok JuTepaTypsbl
1. 3meyn C.JI., Maxanpko Bb.A. ApXUTEKTypHas THUIIOJNOTUS 3JaHUI M COOpyXKeHuH. — M.:
Apxurektypa-C, 2004. — 238 c.
2. epemenckuit U.A. Xumnbie 31an0usi. KOHCTpYKTUBHBIE CUCTEMBI U 3JIEMEHTHI 11 UHIYCTPH-
anpHOTO cTpouTenbeTBa. — M.: Apxurektypa-C, 2005. — 123 c.
3. Jlucuuman M.B., IIponun E.C. ApXHUTeKTypHOE NpOEKTHPOBAaHUE >KHUIBIX 34aHHN. — M.:
ApxutektypaC, 2006. — 488 c.
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HHOJAIMNITHUKOBBIE CTAJIN

Mynwizee E2op Anekcanopoeuu
cTyieHT, CaMapCcKuii rocy1apCTBEHHBIN TEXHUUECKUI YHUBEPCUTET,
Poccus, r. Camapa

I[J'IS[ HU3TOTOBJICHUA ITIOJIIUITHUKOB Tpe6yeTc;[ CrienyajibHasd IMOAIIUITHUKOBAA CTallb, KOTOpas
JOJIDKHA O6HaZ[aTI> OIMPEACIICHHBIMU Kau€CTBAMU U cBoiicTBaMu. B craThe paccMaTpuBarOTCA BUABI TAKUX
CcTajeH U JJ1 KaKuX IOJIIMIIHUKOB OHHU MNPUMCHAIOTCA.

Knroueswie cnosa: IMOJUIMITHUKOBBIC CTAJIN, TBEPAOCTD, TepMOO6p36TKa, BKIIFOYCHHA.

Cranp NOAIIMIIHUKOBAs Hy)XHa JJI M3TOTOBJICHUS KOJIEL, IIAPUKOB M POJINKOB
HOJIIMITHUKOB KaueHus. J{JIs1 HOJIMIUITHUKOB KaueHUs TpeOyeTcs CTallb, UMEIOIIas BbICO-
KYIO TBEPJOCTb, U3HOCOCTOMKOCTb U COINPOTUBIAEMOCTh KOHTAaKTHOU ycrasnoctu. K Ta-
KUM TpeOOBAHMUAM IOJAXOIUT BBICOKOYIJIEPOAMCTAs XPOMMCTasi CTallb BBICOKOIO Kaye-
CTBa, YMCTas 10 HEMETAIUIMYECKUM BKIIOYEHUSAM U KapOUIHON HEOAHOPOIHOCTH.

Cranp NOOMIMIHMKOBYIO M3rOTOBILSIIOT M3 Mapok X4, X155, HIX15CT wu
IX20CT.

XpoM yBETUYMBAET TBEPJIOCTb U M3HOCOCTOMKOCTh CTaIU M O00ecreyrBaeT Heoo-
XOJIMMYIO ITPOKAJIMBAEMOCTh. JIernpoBaHue KpeMHUEM M MapraHieM MpPOBOAAT A II0-
BBIIICHUS IPOKAJIMBAEMOCTH U IMIPUMEHSIOT JUISl CTaJIe, KOTOPBIE UCIIONb3YOTCS IS U3-
TOTOBJIEHUS KPYTTHOTa0apUTHBIX MOJIIMITHUKOB (C TOJIMHON cTeHkH Oosiee 10 Mm).

ConpoTuBieHNEe KOHTAKTHONW YCTAJIOCTH HANPSIMYIO 3aBUCUT OT HAJIMYMS pa3iIny-
HBIX METAJTypruyeckux AePeKkToB (CyIb(PHUIHBIX U OKCUAHBIX BKIOYEHUH, IOPUCTOCTU
U JIp.), KOTOpbIE, MoMaias Ha pabouyyro MOBEPXHOCTh, CIYKAaT KOHIIEHTPATOPaMH HaIpsi-
YKEHUH, BBI3bIBASI MPEXKIEBPEMEHHOE pa3pyllIeHHUe CTanu OT ycranoctu. He menee Bpen-
HBIMH (paKTOpPaMH, CTIOCOOCTBYIOIIUMU MPEXKIEBPEMEHHOMY pa3pyIICHUIO CTalld, SBJISA-
I0TCS1 KapOuAHAas TUKBALUS U CTPYKTYpHAs I0JI0CYATOCTb.

Cranp OTOXKEHHAs ropsYeKaTaHas, KaTMOpOBaHHAS M CTaJb CO CIIEIUATBHOMN OT-
JIETIKOM MOBEPXHOCTH B COCTOSIHUM MOCTABKH JIOJIKHBI UMETh TBEpAOCTh: 179-207 HB —
st Mapku HIX15; 179-217 HB — ns mapok HIX15CT u HIX20CT'.

Cranp NOJMIMITHUKOBYIO U3TOTOBJISIIOT B BUJAE NPYTKOB, Ipy0, npoBosoku. [locne
CMSITYAIOMIETO CHEPOUAN3UPYIOMIETO OTKHUTa OHA MOIYYaeT CTPYKTYPY MEIKO3EpPHHUCTO-
ro MepJiiTa, 4To O0EecCreuynBaeT yAOBJIETBOPUTEIbHYIO 00pabaThIBAEMOCTh PE3aHUEM U
XOpOILIYIO INTACTHYHOCTb IPU XOJIOJHOW INTaMIIOBKE LIAPUKOB HIIU POJIMKOB.

TepmooOpaboTka neranell MOAMMITHIKA COCTOUT U3 3aKaJKU M HU3KOTO OTITYCKA.
Mexannueckue coiictBa craneid mapok HIX15 u IIX15CI ayist mapuko- U poMKONOA-
UIMITHUKOB MOCJIE 3aKaJIKM M HU3KOTO OTITyCKa MPUBEACHBI B TAOJIHULIE.

Tabmuia
g cranu mapku IIX15 Jlia ctanu mapku HIX15CT
HJIC Hpenexn Hpezexn BeI- VY napHas Hpeznexn Ipenen BeIHOC- | Y mapHas
NPOYHOCTH | HOCIHBOCTH MIPOYHOCTH
e I — BHSKOCT;:, e — JIMBOCTH TIPU B}I3KOCTZB,
6e. MITa MITa JIx/cm 6e, MITa u3rube, Mlla JIx/cm

50-60 | 3139-3237 | 628 35-40 3139-3237 | 638 40-45
61-62 | 2649-2747 | 716 25-40 2845-2943 | 657 30-35
63-64 | 2452-2551 | 647 20-25 2649-2747 | 696 25-30
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IlepcieKTUBHBIM SIBIISIETCSI IPUMEHEHUE WHIYKLIMOHHOIO HAarpeBa Il 3aKaJIKu
NeTajlell MOAIIMIIHUKOB KAau€HUs, YTO AA€T BO3MOYKHOCTb IOJYYUTh TBEPJbII MOBEPX-
HOCTHBIN CJION C COXpaHEHHWEM BS3KOH Cep/IeBUHBI. Tak pa3paboTaH ¥ BHEIPEH B Mac-
COBOE MPOU3BOACTBO MPOIECC 0OBEMHO-TOBEPXHOCTHOM 3aKAJNKH KOJIEI TSKEJIO Harpy-
KEHHBIX MOJIIMITHUKOB i1 OYKC KeJIe3HOJOPOKHBIX BaroHOB M3 cTanu mapku 111X4 ¢
OrpaHUYEHHOM MPOKAJUBAEMOCThIO. 11 XOTS B 3TOM cilyyae 3aKkajauBaeMble KOJIbLIa MOJI-
IIUITHAKA HArpeBarOTCA WHIYKIMOHHBIM CIIOCOOOM HAcKBO3b (TonmuHa Kojerr 12-20
MM), M3-3a OIpaHUYEHHOW MpoKaluBaeMOCTH ctainu Mmapku [11X4 oOpasyercs 3akayieH-
HBIH CJION CO CTPYKTYpOi MapTeHCcHUTa TOMIUHOM Beero 2,5-3,5 mm (61-64 HRC). Cepa-
1eBMHA Koublia octaercs Oonee msarkoit (36— 42 HRC) u BA3KOi, nMes mpu 3TOM CTPYK-
Typy Tpooctuta u copouta. Konbua nogmmnaukoB nocie takoil TO xapakrepusyrorcs
BBICOKMMH MOKa3aTeISIMU KOHCTPYKTUBHOM IPOYHOCTH.

TBepaocTe MOBEPXHOCTH JAeTajeil MOALIMIHMUKA IMPH JIOOOM crocobe 3aKaiku
nomkHa 0Tk B ipeaenax 61-66 HRC. Tlocnenneit oneparnueii TepMudeckoil 00padoTKu
ABJISICTCS HU3KUK oTIycK 1ipu temmneparype 150—170 °C ¢ Beiaepxkoi B TeueHue 2—35 4.
[enp oTmycka — yMeHbIIIEHHE 3aKaJIOUHBIX HAMPSXKEHUH B JIeTalsx noamumnauka. [lepen
OTITYCKOM JUISI CHHKEHMSI KOJMYECTBAa OCTATOYHOI'O ayCTEHUTA MPEUU3UOHHBIE (0CO00
TOYHOTO M3TOTOBJICHHS) MOAIIUITHUKH TTOABEPTatOT 00pabOTKE XOJIO00M C OXJIaKICHHEM
no temmeparypel —10...-20 °C. DT1o nenaercs A1 TOBBINIEHUS CTAOWUIBHOCTH HX
pa3MepoB.

[ToAMIMITHUKY Kau€HUsl — BaKHBIE JIETAIM MHOTHX MAalllMH U MEXaHU3MOB, MO3TO-
My CTajld JUIsl MX MPOM3BOJCTBA SIBISIOTCS KOHCTPYKUMOHHBIMH, IO COCTaBY M CBOW-
CTBaM OHM OJIM3KM K HHCTPYMEHTaJIbHBIM H3-3a PabOThl MPU BBICOKUX JIOKAJIBHBIX
Harpyskax.

OcHoBHBIE TpeOOBaHMS K IMOAIIUITHUKOBBIM CTAJISIM CIIEAYIOIIHE.

1. Bricokas craTtuueckas rpy30noAbeMHOCTh. [IpenenbHO# sBIAETCS Harpyska,
IpU KOTOPOI JOMyCTUMBIE OCTaTOYHbBIE JIepopMaIlii B 30HE KOHTAKTa MEXAY IIapUKOM
(ponuxom) u xosbiamu MeHee 0,01% nmamerpa mapuka (ponuka). JlaBneHus B JaHHOM
cinyyae pocturatoT 4000 MIIa. [TosTomy BbIOpaHbI 3a3BTEKTOUIHBIE, JETUPOBAHHBIE CTaA-
mu ¢ conepxkanueM 1% C u 1,5% Cr (tuna IX15), o6paboTaHHble 3aKaTKONH U HU3KUM
OTIYCKOM JIJIsl MakcuManbHOUM TBepaocTu. B mapke cramu IX15 (I'OCT 801-78) 6ykBa
[II o3HaYaeT «IIApUKOMOAIIUIIHUKOBAs», a 15 — conepxkanue Cr B JECATHIX JOJSX MPO-
nenrta. Crans conepxut 0,95— 1,05% C u 1,30-1,65% Cr.

2. BbICOKO€ COMPOTUBIIEHNE KOHTAKTHON ycTanocTu. OHO 3aBUCHUT OT KOJUYECTBA
CyJIb(QUAHBIX U OKCUJHBIX BKIIOYEHHH, a TAKXKE OT COJepXKaHMsI BOJIOPO/Ia, KOTOPBIE T10-
HIDKAIOT JTOJTOBEYHOCTh M CIIOCOOCTBYIOT YCKOPEHHIO pa3pyLICHHs HM3-32 KOHTAKTHOM
yctasiocTd. OTcrofa TpeOOBaHMs MO0 YUCTOTE B OTHOIIEHMH HEMETAJUIMYECKUX BKIIOYE-
HUM K KapOuaHoi HeonHOopoAaHOcTU. CrocoO GOphOBI ¢ HEMETAITMYECKUMHU BKIIIOUEHHU-
aMu — papuHHupyromue neperuiaBbl. Eciu npunsate 3a 100% conep:kaHue BKIIOUEHUH B
IX15 oTKpBITOM BBIILUIABKH, TO MOCie 00pabOTKKU CUHTeTHYeCcKUM IutakoM B 1IIX15-111
COJIEp’KaHWE BKIKOYEHUN yMeHbmaercs A0 45%, mocne BaKyyMHOAYTOBOM ILTaBKU
X15-BJ — no 35%. Hcnonbp3oBaHue MIJaka M BaKyyMHO-IIyIOBOI'O Il€periaBa
HIX15-11J] obecneunBaet yxe 25% BKIIOUEHUH.

3. IloAIIMIIHUKYA KAauy€HUs MCHBITHIBAIOT M3HOC OT MBUIEBUJHBIX YACTHIl I'PYHTA,
MO3TOMY IpHUCyTCTBUE B cTanu Cr OJaroTBOPHO TEM, YTO OH YBEJIMYMBAET KOJUYECTBO
KapOuHOM (a3bl U MO3BOJISET MOIYUYUTh TBEP/bIE CHIEIIMAIbHbIE KapOuIbl.

4. PazmepHas cTaOMIIBHOCTh — JOBOJIBHO CWJIBHO BAa)KHBIM NapaMeTpOB MOALLIMUII-
HUKa KayeHUsl, TOCKOJIbKY M3MEHEHMsI pa3MepoB MPUBOJAAT K 3aKJIMHUBAHUIO MOALIUII-
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HUKa U €ro paspyuieHuto. JJonyctumeie namMeHeHus: pazmepoB meHee 10~5 MM, oHuU 3aBU-
CAT OT COJIEPAHUS OCTATOYHOTO aycTeHUTa. YeM MeHbIlIe J10J151 OCTaTOYHOI'O ayCTEHHUTA,
TEM JIy4llle, TaK KaK MPHU BBICOKUX HArpy3Kax MOXKET MPOU30UTH MEPEX0/1 €ro B MapTeH-
CHUT C UBMEHEHHEM 00beMa.

JIJisi TIOAIIMITHUKOB CHEIUATBHOTO HA3HAYEHUS, pa0OTAIIIUX B arpecCUBHBIX
cpenax, MPUMEHSIOT KOPPO3MOHHOCTOMKHE (HEP)KABEIOIIKE) MOAIIMITHUKOBBIE CTallu.
Onu comepxat 18% Cr u xapakTepu3yroTCss XOpOIIed H3HOCOCTOMKOCThIO U KOPPO3UOH-
HOI cTolikocThio. OfHa U3 Takux craneh — 95X18, ee TepmooOpabOTKa — CTyHEHYATHIM,
13-32 HU3KOW TEIJIONPOBOJHOCTH, HarpeB noj 3akaiky 850 °C, zarem 1080 °C, oxuia-
XKJICHHE B Macjie WM CTpye rasza, 3areM oOpaboTka xomojom, otmyck 160 °C — 3 u,
HRC 58-60.

JIJist TOAIIMITHUKOB, pa0OTAIIIKUX MPHU MOBBIIICHHBIX TEMIIEpaTypax MpUMEHSIOT-
Csl TUCTIEPCUOHHO-TBEPACIONIUE CTAIN — BHICOKONPOYHBIE CTANM, KAK U BCE MOJUIUITHU-
KOBBI€, HO C BBICOKOW YCTOMUYMBOCTHIO K MOBBIIMICHHBIM TEMIIEpaTypaM HKCILTyaTallWU.
Hawnnyuiire MexaHM4ecKue CBOMCTBA TaKUX CTAJIEW JOCTUTAIOTCS B PE3YyJIbTaTE€ BTOPUY-
HOTO TBEPJCHUS.

N3 nucnepcuonno-tBepaectonieit cranu §X4BID2II nenatoT TEMIOCTOMKUE MOA-
munHukd. [Ipyu noBbIIEHNU TeMIepaTyphl OTIyCKa Yy TaHHOW CTaju HaOJtoJaeTCsl mpo-
Bas1 TBepAaoctd HRC npu 250400 °C, uyTto cooTBeTCTBYET pacrnaay MapteHcuta. [lpu
Harpese Bbilie 400 °C TBepIOCTh BHOBb MOBBIIIAETCS, HAUMHAETCS BTOPUYHOE TBEpIE-
HUE, MAKCUMYM TBEPJIOCTH JocTrraetcs mpu temreparype 500-550 °C. TepmoobpaboTka
TerocToiikoil cranu 8X4B9M2I1 Bkimtouaer B ce0sl CTyNEHYAThIM HArpeB MO/ 3aKalIKy —
BHavasie 800 °C misi CHATHS HaNpsHKEHUM, BBI3BAHHBIX 3aMa3/iblBAHUEM HarpeBa cep/iie-
BUHBI AeTanu, 3ateM 1230 °C; 3akanka B Macio; oTinyck npu temmeparype 570 °C no 2 4
3 pasza 1l CHUKEHHUS KOJIMYECTBA OCTATOYHOrO ayCTeHWTa. JleTanu MOAIIMITHUKOB U3
Tako# cranu umerot TBepaocte HRC 59.

PaccmoTpeB MOAIIMITHUKOBBIE CTaldM, MOKHO CHE€JIaTh BBIBOJ YTO CYILIECTBYET
OUY€Hb MHOKECTBO HIOAHCOB TPH BBIOOPE CTaIM IS IOAIMIUITHUKOB, a TAK)KE MHOTOE 3a-
BUCUT OT Ha3HAUYCHUS MOAIIUITHUKOB.

Cnucok JuTepaTypsl
1. Amnypee B.M. ChopaBoyHUK KOHCTpPYKTOpa-MmamldHOCTpouTens. M.: MammuHocTpoeHue,
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2. https://ozlib.com/863318/tehnika/podshipnikovye_stali

HNPUMEHEHUE APXUTEKTYPHO-IINTAHUPOBOYHbIX ITIPUEMOB
KOHCTPYKTHBHU3MA B IPOEKTUPOBAHUHU COBPEMEHHbBIX
AKNJIbIX 3JAHUU

Huxumuna Kanna IOpvesna
MarucrTpasr, JIOHCKOM roCcy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET,
Poccus, r. PocToB-Ha-/loHy

CraThs MOCBSAIIEHa TPUMEHEHHIO apPXUTEKTYPHO-IDIAHUPOBOYHBIX IPUEMOB KOHCTPYKTHBH3Ma B
MPOCKTUPOBAHUN COBPEMEHHBIX JKWJIBIX 3MaHui. PaccMaTpuBarOTCS OCHOBHBIC TEHICHIIMU (pOpMHUpPOBa-
HUS KUIon cpenpl 1920-X rofoB, CO3BYYHBIE COBPEMEHHOM apXUTEKTYpPE, TO3BOJISIONINE CO3/AaTh JKUIIbIC
KOMIUIEKCHI C aKTyalIlbHBIMA 00BEeMHO-TNIAHUPOBOYHBIMU M apXUTEKTYPHO-00pa3HBIMHU PEIICHUSMU.

Knioueswvie cnosa: KOHCTPYKTHUBHU3M, COIIMAJIBHOC KUJILC, MMPUEMBI IIPOCKTUPOBAHUS, TUIIOJIOTHUA
KBapTUup, CollajIibHasi KOMMYHUKaIKUs.
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AHanM3 apXUTEKTYpHBIX NPUEMOB B MPOCKTUPOBAHUM KWIBIX 3/1aHUM BpPEMEH
KOHCTPYKTHBH3Ma B Hallle BPeMs MMEET BCE OOJBIIYI0 Ba)XKHOCTb, MOTOMY uTO 1920-¢
rOJIbl PEIIATUCh MPOOIEMBI, PACTIPOCTPAHEHHBIE B COBPEMEHHON apXUTEKType. | 1aBHbIe
HOPMBI KHJIMITHOTO CTPOUTENHCTBA — SKOHOMUYHOCTh, KOMIIAKTHOCTh, MHOTO(YHKIIHO-
HaJbHOCTh, CBOMCTBEHHBIE TIEPUOTy KOHCTPYKTUBU3MA B aPXUTEKTYpE, SABISIOTCS 371000-
JHEBHBIMHU U BIIUSIIOT HA MPOLECC MPOEKTUPOBAHKS HOBOTO COLUUAIBHOTO Xmibsd. B XXI
CTOJICTHH, B CBSI3U C TIEpPECEJICHUEM OOJIbIIIeH YacTH HaceleHus B Oojee 0J1aroycTpoeH-
HBI€ YaCTH CTpaHbl, TEMAaTUKA MPOCKTUPOBAHUSA (DYHKIIMOHAIHHOM KUJIOW 3aCTPOUKHU
MPOJOJKAET OCTaBaThCS 3HAYMMOW U HYXIAETCS B HMCCIEIOBAHUM IPOrPECCUPYIOMINX
TUTAHUPOBOYHBIX U apXHUTEKTYpHO-OOpa3HOW albTEPHATHUBBI, CTPOSIIMECS HAa OCHOBE
TJIaBHBIX 3aKOHOB KOHCTPYKTHUBH3MA.

B coBpemMeHHOM MHpE B OT€UECTBEHHOM OIBITE€ HA JIaHHBI MOMEHT €CTh IpO-
rpaMMa IpPOEKTUPOBAHUS Kb dKOHOMKIacca. dopmupytorcs 6ojee OaaroycrpoeH-
HbIE YCJIOBHSI )KU3HENEATEIbHOCTH KUTEJIEH CO CPETHUM JI0CTATKOM.

JInHAaMUYHO pa3BUBAETCs KiIaccU(PUKalUs KBApTHUP, Pa3HOBUIHOCTH OOBEMHO-
IPOCTPAHCTBEHHBIX PEIICHUN 3/aHUI, BEIETCA MCCIEIOBaHUE apXUTEKTYpPHO-00pa3HbIX
Y KOJIOPUCTHUECKHUX PEIICHUN JKUIIBIX 3JJaHUI, COBMECTHO PEIIA0TCs MpobIeMbl Oiaro-
YCTPOMCTBA ISl CO3/IaHus O0JbIero oOmimus ypOaHuCTUIeCKOU cpenbl. OHAKO BCe TO-
JIO’KUTEJIbHBbIE U3MEHEHUS, IPEANIOCHUIKN U UX MPOSBICHUS B KU3HHU HE BCET1a COOTBET-
CTBYIOT TPeOOBAHUSAM COBPEMEHHOIO TOpO/Ia.

OpHo#l W3 TIaBHBIX MPOOJIEM Ha JAaHHBIM MOMEHT SIBIISICTCS 3aja4ya CHaOXKEHUs
HaceJeHMs] CTAaHOBUTCS MpobOsieMa oOecredeHus] HaceaeHUs] O0IIEeOCTYITHBIM COLUaIb-
HBIM XUJIBEM, UTO SIBJISIETCS IEPBOCTENIEHHOM 3a/1auyell COUUAIBHO-O)KOHOMUYECKOTO pas3-
BUTHUsL cTpanbl. CoBpeMeHHasi pealibHOCTh MOKa3bIBAET, UTO OOJBINAs YacTh TPaXKIaaH C
CpPEeIHHM YpPOBHEM J0X0]1a, HE MMEIOT BO3MOKHOCTHU NPUOOPECTU KUIIbE, CTPOSIINECS
JUTSL JIFOJIEN KOHKPETHOIO MaTEPUAIBHOTO MOJIOKEHUS.

CoBpeMEHHOE OTEUECTBEHHOE KUJIUITHOE CTPOUTENIBCTBO, OPraHU3aIsl KOTOPOTO
Obu1a 3as10%keHa enie B 60-e roapl XX CTONETHsI, BO MHOTOM IpeoOpa3zoBalia >KU3HEHHBIN
yKJIaJ U TEMIIEPAMEHT HaceJIeHUsI COBPEMEHHOI0 ropoja. [IpoBoast aHaioruio ¢ 3moxou
KOHCTPYKTHBHU3Ma, SIBHO BUJIHA OOILIHOCTh, MHTErpUpyeMas B HacTosuiee BpeMs ¢ 20-Mu
rojlaMu mponuioro Beka. KiaccoBasi peBomtonys ObUTBIX BPEMEH MPEIbBISIIA APXUTEK-
Type TpeOOBaHHs, XOPOIIO H3JI0KEHHbIE B OJHOM W3 HOMEPOB COBETCKOTO >XypHaia
«CoBpemennas Apxurektypa (1927)»: «...Halia CeroAHsIIHSS KU3Hb CJIaraeTcs UHaue,
YEeM OHa CJIarajach €Ile Tak HEJABHO. ... MBI HE MOXEM 3TO HOBOE COJEpPKaHUE BTUCKH-
BaTh B T€ (JOPMBI, KOTOpPBIE BUepa ObUIH €Ill€ MPUTOJIHBI, U K KOTOPHIM MBI JIUIIb MO Tpa-
JUIIHMH, TI0 TIPUBBIUKE, 00palaemMcsi, HO KOTOpbIE YK€ He MOAXOAT K CerOAHsIIIHEN K13~
Hu». JlaHHas ¢opma MPU3BIBAET COBPEMEHHOTO apXHUTEKTOPA, MPOSKTHPYIOMIETO KIIIBE,
U3YYHUTb OMBIT MPEANIECTBEHHUKOB, CTOJIKHYBILIUXCS C AHAJIOTUYHOM 3a/1a4uei.

[lepBoHauanbHO B paboTe OBLIO MPOBEACHO I'PalOCTPOUTENHHOE HCCIEIOBaHHE,
MIO3BOJIMBIIICE BBISIBUTH OCHOBHBIC TUIAHHMPOBOYHBIE MPUHIIUAIIEI (POPMUPOBAHUS SKHITBIX
paiioHoB niepuoaa 1920-x rogos B CCCP, npoaHanu3upoBaT MUPOBOMU OIIBIT.

B ocHoBe nepBoro BapmaHTa rpaJOCTPOUTEIHHON MOJENH KHIJIOTO 00pa3oBaHUs
JIKUT Ulled KOHKYpcHOro mpoekra r. Maruuroropcka U. Jleonunnosa (1930) — nuneit-
HBII ropoA-cajl, KOMIO3UIUS KOTOPOrO MOCTPOEHA HA OCHOBE YETKOTO PUTMA JUCIIEPC-
HO-PAaCIOJIOKEHHBIX MAJIOATAKHBIX U MHOTOATAXKHBIX JIOMOB C Pa3BUTBIM CEKTOPOM 00-
HIECTBEHHBIX 3JaHUN, OKPY)KEHHBIX OTKPBITBIM IpPOCTpaHCTBOM. ['pamocTpouTtenbHas
MOJIENIb TOPOJIa-cajla YETKO JIerjia Ha 3aJaHHyl0 TeppuTopuio. BeicoTHbie 40-3TaxkHbIE
OalllHM BBIHECEHBI HA OOIIYI0 MarucTpalib, GOpMHUpYs aKLEHTaMHU IJ1aBHYO yauiy. Jloma
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B 4—6 sTakell MO3BOJIAIOT CO3/1aTh CKBO3HbIE MPOCTPAHCTBA MEXIY OallHSIMM, CIIOCOO-
CTBYS HauOOJBIIEMY BHUIOBOMY PACKPBITUIO KMIIBIX KBapTup. CBSA3M HOBOM KHUIION 3a-
CTPOMKH C CYLIECTBYIOIIEH OCYIIECTBISIOTCS MOCPEICTBOM CHUKEHHS 3TAKHOCTH K ITPO-
EKTUPYEeMON PEeKpEaIlMOHHOW 30HE, TJI€ COCPEIOTOYCHBI OOIIECCTBEHHBIC, CIIOPTHUBHBIC,
JETCKUE YUPEXKICHUS.

[Tocnenyromieit 3anayeil B paboTe cTajgo MPOEKTHPOBAHUE JKUJIMUILA THUIA TOYEY-
HOM 3aCTPOMKHM Ha OCHOBE IPEICTABICHHOW I'PaJOCTPOUTENBHON Mojaenu. BrisiBieHue
OCHOBHBIX MPUHIIUIIOB MPOEKTUPOBAHUS JAHHOTO THUIIA BHICOTHOTO KHJIbS SBIISIIOCH HE-
00XOJMMBIM JIJIs1 BO3MOXHOCTH pacIIMpeHHs €ro HOMEHKJIATypbl, OTBEYaroLeil moTpeo-
HOCTSIM CPEJHECTATUCTUYECKOIO COBPEMEHHOI'O YEJIOBEKA.

[IpoBons apXUTEKTYpHO-UCTOPUUYECKUI aHaJU3 Ha MpPUMEpPAX MPOEKTOB KOH-
CTPYKTHUBHU3Ma, MEPBOE, HA YTO CJIEeAyeT OOpaTUTh BHUMAHUE, 3TO KOHKYpC, IMPOBEJCH-
Helid B 1927 roxy no uHuimatuee OObeAMHEHUS COBpEeMEHHBIX apXUTeKTOpoB (OCA).
3asBIeHHONW TEeMOW OBLIO MPOEKTHPOBAHHWE HOBOTO JIOMA, MPHUCIIOCOOJIEHHOTO K OBITY
TPYIALIUXCS Macc — JoMa-KOMMYHbI. Ha mpuMepe JaHHOTO KOHKypca SICHO MPOCIIEKH-
BaeTcs oOuras nmoiautuueckast uaes 1920-x rooB — «COIMANINCTUYECKAs PEKOHCTPYKIIUS
ObITa» (OCHOBHBIM HIEOJIOIOM KOTOPOMH BBICTYIAJl SKOHOMUCT, YPOAHUCT, MOJIUTUIECKUNA
nesrens JI.M. CabcoBuu). [lonutrueckast u1e0ia0rus TOr0 BpeMEHU YETKO XapaKTepusy-
eT Kuibe, He0OX0UMOEe CcollMaucTuYeckoMy obmiecTBy. Ha mepBoe mMecTo cTaBUIMCH
KOJIJICKTUBHBIE HHTEPECHI, JINYHBIE — OTMETAINCh KaK MeJIKOOypikya3Hbie. B nome numenu
MECTO OOIIeCTBEHHAs! CTOJIOBAasl, YATANbHA, SICIH/IETCKUN caa U T.n. Bce momernieHus
N0JI00HOTO TUNA MO3BOJISJIM HE TOJIBKO SKOHOMHTH JIMYHOE BpPEMS Ka)J0ro, HO U, IO
MHEHUIO UJICOJIOTOB, KOHTPOJIMPOBATh 00IIee HACTPOCHHUE OTAEIBHO B3ATON «KOMMYHBID,
CBOEBPEMEHHO MPOBOJIUTH COLMAIBHO-IICUXO0JIOrMUecKui aHanu3. [Ipeanonaranock, 4To
YMECTHBIM MaciiTad TOpPOJCKOW 3aCTpONKU CKiIOHseTcs K 4—5 staxkam. OJHaKo Cyiie-
CTBOBAJIO MHEHHE, YTO «...MHOTOATaXHBIN J0M (10-15— a MoxkeT ObITh U 20-3TaXKHBIN) —
B YacTH >KWJIBIX KOMHAT — MpPH HAJIUYUHM JIOCTATOYHOTO KOJUYECTBA TOCTOSHHO-
JBYOKYIIMXCS TU(PTOB MOKET MPEIOCTABIATH OONbIINE Y100CTBA, HEKEIH MaJIO3TaKHbIE
JI0OMa, U K TOMY € MOYKET CTOUTH JelIeByie». Takum o0pa3oM, OUEBHIHA CUJIbHAS KO-
HOMMYECKasi 3aBHUCHUMOCTb JKUJIMIIHOIO CTPOUTENHCTBA B MEPUOJ MEPBOM MATUIETKU
(1928-1932), uro eme pa3 MOATBEPKIAET aKTyaIbHYIO CBSI3b C COBPEMEHHON apXHUTEK-
TYpOH.

CoBpeMeHHbIE COLIMOJIOTHYECKUE HCCIIE0BAHUS, ONMUPAsCh HA TEOPUIO PETYIISp-
HOW ToKoJieHdueckor nuHamuku K. Manreiima u X. Opteru-u-I'accera, BBISBISIOT psif
BO3PACTHBIX COOOIIECTB, ISl KOTOPBIX XapaKTEPHbI T€ WIM UHbIE MPU3HAKU. Teopus ne-
morpada H. Xoysa u ucropuka Y. lllTpayca noarBepxaaeT JaHHYIO MBICIb U MIpejyiara-
€T YEThIpe MOJEIHU MOKOJIECHHUI, MO0OUYEePEIHO CMEHSIOUMX ApYyT aApyra. OrpoMHOE BHHU-
MaHue MOJOOHBIM TEOPUSIM B HACTOSIIIEEC BpeMs YIENSIOT BEAyIIMe aHATUTHKU pPhIHKA
KHUJIOTO CTPOUTENNHCTBA. BXosme Ha phIHOK MOTPEOUTENH MOKOJIEeHUsT Y U MoJpacTa-
fotiero nokosienust Z (mo teopuu Xoysa u llltpayca) u3-3a MUHUMHU3AIUU COIIUATBHBIX
CBSA3€H, UCIBITHIBAIOT HEKOTOPbIE TPYAHOCTU B YCIIOBUSAX HEPOpMaibHOM KOMMYHHKA-
I[UU, YTO HETaTUBHO CKa3bIBAE€TCA Ha OOIIEM IMCUXOJOTHYECKOM COCTOSIHUU. Psaymom Be-
NYIIUX OT€YECTBEHHBIX 3aCTPOMIIMKOB, TAKUX KaK «OTaloH», «JlOHCTpoi» U Ip. npea-
JaraeTcsi IepecMOTPETh (POPMY THIIOBOTO CTPOHUTEIHCTBA B MOJB3Y JKUJIbsI, BKITIOYAIOIIE-
ro B ce0sl pa3BUTYIO 00IIECTBEHHYIO cpey. OOIIecTBEeHHbIE TPOCTPAHCTBA KIJIOTO I0Ma
TOUYEYHOMN 3aCTPOMKHU pa3AessA0TCs Ha JIBa TUMA: K NMEPBOMY OTHOCATCS OOLIECTBEHHBIE
30HBI, JIOCTYITHBIE TOJBKO JKUJIbIAM, KO BTOPOMY — OOIIEIOCTYIHbIE POCTPAHCTBA, Ta-
KM€ KaK IPOJIOBOJIbCTBEHHbBIE M XO35MCTBEHHbIE Mara3uHsbl, KyJIbTypHbIE, 00pa30BaTellb-

109



HBIE yupexaeHus U T.A. JKuiabe B CBOIO OuYepellb pa3fenseTcs Ha KBapTUPBI MO0 amap-
TaMEHTBL.

3a OCHOBY IUTAaHUPOBOYHBIX PEUIEHUN pa3padaThIBA€MbIX 3JaHUN B3ST MPUHIUI
«OKWJION sYeiiku Ha ABa 3Taxka» . JIeoHnm0Ba U3 MpejIoKeHHsT BRICOTHBIX OallieH KOH-
KypcHoro npoekrta ropoaa Marauroropcka (1930). CorsnacHo npoekTy macrepa, «OKuias
siueiiKa BKJIIOYAET B ce0s cleayronue noMenieHus: 16 kabuHok, pa3MeIeHHbIX 10 yTiiaM
B JIBa 3Taka. B 1ieHTpe XWioh sueiKu MoMeN[aeTcss CTooBasi, Mo 60kamM KOTOpOM pac-
MIOJIArar0TCs IB€ TMTMEHUYECKUX KOMHATHI € IylIaMu, KOMHaTa JJIsl YTPEHHEU 3apsIKu U
KOMHAaTa JiJIsl KOJUIEKTUBHOTO OT/bIXa M KyJIbTpaOoTh». IHBIMU ClIOBaMU, LIEHTPAIbHBIM
KOMITO3UIIMOHHBIM SITPOM CIIYKHUT OOIIECTBEHHOE MPOCTPAHCTBO, OOCITYKHUBAOIIEE OT-
JIeJIbHbIE KUJIble KOMHATHI (B Cily4ae MPOEKTHON paboThl — KBApTUPhl/allapTaMEeHThI), CO-
OpaHHBIE MO MEepUMETpPy dTaxa. B mocnemyromielt pa3paboTke Tpex HCCIeA0BATENbCKUX
MPOEKTOB OBLJIO TPEJIOKEHO MOIMIArOBOE BBITECHEHHUE OOIIECTBEHHOTO «CTEPXKHS» 32
MpeeNbl TJIaBHOr0 oO0beMa 37aHust (0T IEHTpa — K TpaHuile 00beMa, OT TPAHMIIBI — 32
npeaensl 0o0beMa), UTO OOBSACHAECTCS OCOOCHHOCTSAMH OOBEMHO-IIPOCTPAHCTBEHHBIX
pElIEHUI.

B kauecTBe OCHOBBI 0OBEMHO-TIPOCTPAHCTBEHHBIX PEIICHUM HCCIIEI0BATEIHCKUX
MPOEKTOB JIET NcuxoaHamTuaeckuil meroq H. JIanoBckoro, uCnonab3yeMblid CTyAEHTaMHU
BXYTEMACa npu BBINOJHEHUU «OTBJICUCHHOTO 3a/laHUs Ha BBISIBICHUE TUHAMUKH,
pUTMa, OTHOILLIEHUN U MPOIOPUUU 10 BEpTUKAIN». Ha psiae cTyaeHYeCKuX KOMIIO3ULIMT
TeX JIET OBLIN BBISIBJICHBl OCHOBHBIE KOMITO3UIIMOHHBIC MTPUEMBI (POPMUPOBAHUS O0OHEM-
HOHM CTPYKTYpHI, TaKU€ Kak pa3OUeHHE TJIaBHOIO0 00beMa Ha MHOTOYACTHYIO CTPYKTYPY,
IPOCTPAHCTBEHHAs CTYNEHYAaTOCTh IJIaBHOIO 00BbEMa, BEIHOC CTEP>KHEBOM OCH 3a Tpeje-
JI6I TJIaBHOTO 0O0beMa. [1epBhlil MPOEKT BHICOTHOTO KUJIOTO JOMa MPEJCTaBICH CTyleHYa-
THIM 00BEMOM OAaIllHU ¢ OOIIECTBEHHBIM MPOCTPAHCTBOM MEPBOTO TUIIA B IIEHTPE KAXKI0-
ro Tpexd3TaxkHOro Ojoka. [Io Mepe MOBBIIIEHUS 3TAKHOCTH KOJIMYECTBO KBAPTHUP, PaCIIo-
JIO’KEHHBIX M0 TIEPUMETPY dTa)ka, U3MEHSIETCSI, YTO TO3BOJIAET BIUATH Ha 00lee 00beM-
HOe perieHue 31anus. Ha oOpa3yrommxcs OTKPBITHIX MPOCTPAHCTBAX KPOBEIh BEPXHHUX
KBapTHUP MPEITYCMOTPEHO YCTPOMCTBO Teppac. Kaxaplil U3 OeCATH TPEXITAKHBIX KUIIBIX
OJIOKOB COCTaBJIE€H W3 KBapTHUP THUIOB IYIUIEKC, OJHOKOMHATHBIX KBapTHUP-CTYAUN U
JIBYXKOMHATHbIX. Ha mepBoM aTake mpeArnosiaraeTcs yCTpOMCTBO MarasuHoOB, KyJbTyp-
HBIX WM 00pa30BaTebHBIX IIEHTPOB.

B 00beMHO-IPOCTPAaHCTBEHHOM PEIICHUH BTOPOTO MPOEKTA MCIOIh30BaH MPUEM
pa3OueHus riaBHOro o0ObeMa 3/1aHHs Ha MHOTOYACTHYIO CTPYKTypy. IlomobHast komro-
3UIMS TTOIPAa3yMEBaeT BBIHOC OOIIECTBEHHOM 30HBI KAXJIOTO M3 dTaxel K nepudepun,
CO3/IaHKe TTPOMEKYTOUHBIX OOIIECTBEHHBIX dTaXkKei. B TaHHOM citydae i COKpaleHus
HEOOXOJMMBIX BEPTUKAJIbHBIX KOMMYHHUKAIIMN JKHIIbE MPEJICTABICHO anapTaMeHTaMU
pa3IMYHBIX TJIAHUPOBOK. Bce 00IIecTBEHHbBIE 30HBI, 3aHUMAIOIINUE TIEPBBINA ITaX, MPH-
HaJUIeKAT KO BTOPOMY THUIY, T.€. padOTal0T Ha TOPOJ, IPyTue, Pacloi0KeHHbIE Ha KaX-
JIOM 3TaXke, — K IEPBOMY U IIpeAHA3HAYCHBI JJIs )KUJIBILIOB JIOMa.

O0BEMHO-TIPOCTPAHCTBEHHOE PEIICHNUE TPETHEro MPOEKTa SIBISETCS MPSIMOM pe-
IUIMKOM K BBICOTHBIM XKWJIBIM O0Opa30BaHUSIM KOHKYPCHOT'O IMpOeKTa ropoga MarHuto-
ropcka . JleonnnoBa. OOIIECTBEHHBIH «CTEPKEHB» BBIHECEH B COOCTBEHHBIM BEPTH-
KaJIbHBI 00bEM C HE3aBUCUMBIMU WHIUBUIYATbHBIMU BEPTUKAIbHBIMA KOMMYHUKAIIHS-
MU, pa3eieH Ha JBYXYPOBHEBBIC 30HBI CMEIIAHHBIX O0IIECTBEHHBIX (yHKIUH. Kuibe
MPEACTABICHO MAapHBIM PSJIOM OJHOYPOBHEBBIX KBAPTUP PA3IMYHON IUIOLIAAHN, B IEHTPE
KOTOPOTO PACIIONI0KEHO JIECTHUIHO-TU(TOBOE SAPO.
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J:[aHHa)I pa60Ta SIBJISICTCSI TOIBITKOM KOMIIJIEKCHOTO noaxoJga K pCHICHHIO IIPO-
OJIeMbI TPOCKTHPOBAHUS JIOCTYITHOTO JKUJIUIIIA HA OCHOBE U3YYCHHBIX OCOOEHHOCTEH ap-
XUTEKTYPbl BpEMEH KOHCTpYKTHUBHU3MA. COOIOICHUE BBISIBICHHBIX MPUHIIUIIOB MPOEKTH-
poBaHUSl CIIOCOOCTBOBANO Obl CO3JAHHMIO BBHICOKOTO YpPOBHSI KOMQoOpTa *KU3HU U ObITa
KUTEJCH, IMOBBIIICHUIO APXUTEKTYPHOTO KadecTBa 3[aHHi, Oojee palloHaIbHON H
(GYHKIIMOHAIBHO-HACKIIIICHHOW TPOCTPAHCTBEHHO-TUTAHUPOBOYHON OpraHu3amnuu, ¢Gop-
MUPOBAHUIO BBIPA3UTEIbHON APXUTEKTYPHO-3CTETHUECKOM CPEabl COBPEMEHHOTO KHUJIO-
ro 00pa3oBaHUs.
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TOBAPOBE/IHASI XAPAKTEPUCTUKA "
9KCIEPTU3A TAEYHBIX KJIIOYEN

Ilenezanuyk Anexcandp Bnaoumuposuu
cTyaeHT, CaMapCKuil rocy1apCTBEHHBIN TEXHUUECKUN YHUBEPCUTET,
Poccus, r. Camapa

Mopo3oea Enena Anexkcanoposna
K.T.H., Jo1leHT, CaMapCKuil rocyJapCTBEHHbI TEXHUYECKU YHUBEPCUTET,
Poccus, r. Camapa

B pabore nana ToBapoBeqHas XapaKTEPUCTHKA W MPOBOAMTCS KCIEPTH3a ABYX T'a€UHBIX KITFO-
Yyel, pa3IM4YHBIX 3aBOJIOB M3TOTOBUTENICH, C OLIEHKON MapamMeTpoOB TBEPIIOCTH U IiepoxoBaTocTH. Llenb
paboThl — MPOBECTH 3KcrepTH3y kadecTBa U cooTBeTcTBHs ¢ ['OCT 2838-80 [1] nByxX ciiecapHBIX raed-
HBIX KIIIOUYEH.

Kniouesvie cnoea: raedHbli KIIIOY, 3aBOJBI-M3TOTOBUTENM, 3KCIIEPTU3a, ILIEPOXOBATOCTb,
TBEPAOCTb.

OkcnepTu3a mpoBoauWiach Ha Kadempe «MeTtaisioBeaeHHE TOPOILIKOBOM
METaJUTyprud U HaHoMartepuaib CaMapcKoro rocyJl1apCTBEHHOTO TEXHUYECKOTO YHH-
BEpCUTETA.

O6GopynoBanue 1Jis1 padoThbI: CTAllMOHAPHBIA TBEPAOMED ISl U3MEPEHUS TBEP-
noctu 1o merony Poksemna « TP5006M», HacTonbHbIN 3aTouHOM cTaHOK Packard Spence
PSBG-250A, mpodunorpad ans onpeneneHus mepoxoBaroctu «Surftest SJ-210Py», tex-
Huueckue Becbl OHAUS V31XH202.

l'aeuHblii KJII0OY — UHCTPYMEHT Ui COCAMHEHUS (PacCOEIMHEHUs1) pe3b00BOTO
COEJIMHEHUS MyTEM 3aKpyUrBaHUsl (paCKpyuMBaHUs) OOJITOB, FacK U APYTHX AeTale.

JIByCTOPOHHUI POKKOBBIN KJIFOY MpeTHA3HAYEH I pa0OT MO MOHTAXy U JIEMOH-
TaXy pe3p00BOTO Kpemneka. brmaromapsi mpoyHON XpOMOBaHAAMEBON CTaM, UCIOJb3Yye-
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MOH MOpH U3rOTOBJIEHUHU KIHOYA, UHCTPYMEHT MMEET IJIUTEIbHBINA 3KCIUTYyaTallMOHHBINA
MEPHUO.

B kauecTBe 00BEKTOB MCCIICIOBAaHUST OBUTH BBHIOpAHBI 2 OJMHAKOBBIX 1O Ha3HaUe-
HHUIO Ta€yHbIX KIIOYa C OTKPBITBIM 3€BOM 13x14cM 1ByX pas3iauyHbIX 3aBOJIOB-
HU3TOTOBUTEIICH.

[Io maHHBIM NMPOWU3BOAUTENECH Ta€YHbIE KJIIOUYH UMEIOT CIEAYIOIIHUE XapaKTepH-
CTUKHU:

Nel. Iaeunwii katou, pooscrxosvui 13x14 ¢upmer Inforce (6ce uncmpymenmol.py)
(puc. 1):

L, mm 176;

Macca, kr 0,13;

Mapka cranu: 40XDA;

Teepnocts: 46 HRC;

Marepuan: CrV-xpoMoBaHaIueBas CTalb;

JIsneKTpuYecKoe MOKPhITUE: MUKPOCATHH;

I'pynna npounoctu-C;

OtBeuaer TpedboBanusim ['OCT, yTBepKaaeT npou3BOIUTEb.

Puc. 1

No2. I'aeunwiii ko, porcrkoswiil 13x14 pupmer CEPBUC KJIIOY (autodoc.ru)
(puc. 2):

L, mm 155;

Macca, kr 0,094;

Teepnocts: 48 HRC;

Mapka cranu: 40XDA;

Marepuan: CrV-xpoMoBaHaIueBas CTalb;

I'pynna npounoctu-C.
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Puc. 2

Ilepeviii 5man sxcnepmusvl-opeaHoienmudecKutl Memaoo.

ITo TOCT 2838-80 [1] Ha kmr0Yax AOKHBI OBITH CIEAYIONNE MAPKUPOBKH:

a) TOBapHOTO 3HAKa MPEANPHUATHI-U3TOTOBUTEIS;

0) pa3mep 3¢Ba;

B) CJIOBO XpOMOBAHA/IUEBbIN WIIM MapKa CTaJIH.

["aeunsrit kimro4, poxkkoBbii 13x14 dupmer Inforce.

Kitou umeeT oOMIIbHBIN €10 Xpoma, TOBOJBHO KauecTBeHHO. Ha manHom oOpas-
1€ TIPUCYTCTBYET BCE BBIIICTICPEUNCICHHbIE MAPKUPOBKH.

JlanHbIi 00pa3elr MOJIHOCTHI0 COOTBETCTBYET JIAHHBIM XapaKTEPUCTHKAM.

["aeunsrii kiro4, poxkkoBbeid 13%x14 upmer CEPBUC KJIFOY.

Ha o6pasne npucyrcrByer Haanuce CHROME VANADIUM, pa3mepsl 3eB U TO-
BapHbIN 3HAK TPEANPUATUSA-U3roTOBUTENS. KITI0ou MOKPBIT XpOMOBAHAIUEBBIM CIIOEM.

Bmopotui sman sxcnepmu3svl- npogepka napamempos, 3as6ieHHbIX NPOU3E00Ume-
nem.

Ha nannom sTane oneHuBanoch rabaput u Macca. Bee 0603HaueHHbIe TapaMeTphl
yKa3ansl BepHO. Ha B3rmsin monb3oBatens, ko4 ¢pupMmel Inforce (qyTs 601bmux radapu-
TOB ¥ Macchl) Oosiee ya100eH B KCILTyaTaIuH.

Tpemuii sman sxcnepmusvl — onpeodeieHue meepoocmu Mamepuad.

[Tpu pa3zmepe 3eBa <36MM pomyckatorcs TBepaoctu 45,5-51,5 HRC. O6a o6pasna
cootBeTcTBYIOT cranaaptam ['OCT:

1) laeunsiit ko4, poxkoBbiil 13x14 dupmer Inforce. TBepaocTs-(46;47;46;44)
46 HRC¢pen (Tommuna 3ammuTHOTO CII0S 9 MKM)

2) Taeunsiii o4, poxkoBwiid 13x14 ¢upmer CEPBUC KJIKOY. TeepmocTs-
(48;47;47;48) 48 HRCpex (Tomniuua 3a1IUTHOTO CJIOSL 7 MKM).

Yemeepmuiti 5man sKcnepmusvl -npooa Ha UCKpY.
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O6a oOpa3ia UMEIoT cx0Xue pe3yibTaTel. O0a KITtoYa UMEIOT UCKPBI KEJITOTO OT-
TEHKA, MPEPHIBUCTHIMH JIMHUSAMH C MEJIKHUMH 3Be304KaMu. M3 3TOro MOXHO CJenathb
BBIBO/JI O TOM, YTO B 000MX 00pa3kax B HY>KHON Mepe JIETUPYIOIIEro dJIEMEHTa-XpoMa.

3aknouumenvHvll SMan-uwepoxo8amocms NOBEPXHOCMeEN KItoyell.

Cornacao 'OCT 2789-73 [2]: "XpomoBbIe, OTIOPHBIE TTOBEPXHOCTH KJIIOUEH C OT-
KpBITBIM 3€BOM M KItoued uisi Kpyriblx raek: Ra<l,25mm. [lns oOpasua ¢upmsl
Inforce:Ra=1,18, a nnsa o6pasua ¢upmer CEPBUC KJIHOY:Ra=1,23.

Takum oOpazom, 3KcriepTH3a IByX 00pa3loB Pa3IUYHBIX (PUPM MPOU3BOAUTENEH,
mokasbiBaet, 4to oopasiibl pupM Inforce 1 CEPBUC KJIKOY noJIHOCTEIO COOTBETCTBYIOT
I'OCT 2838-80. Onnako kimrou ¢upmel Inforce Heckonbko noposxke. M1 HaMu BBISIBICHO,
YTO OH OoJiee yA00eH B SKCIUTyaTaliH.

Cnucox aureparypsl
1. TOCT 2838-80. Kiroun racunsie. O6mue Texandeckue ycinosus. Ot 16 utonst 1980 r.
2. TOCT 2789-73. IllepoxoBarocTh moBepxHOCTH. Ilapamerpel u xapakrepuctuku. OT
23.04.1973r.

CUCTEMBbI O3BYUYEHMUS 3AJ10B

Caguenko Cepzeit Anamonvesuu
MarucTpasT, JJOHCKOU roCcy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET,
Poccus, r. PocTtoB-Ha-/lony

Cucrema 03BydYeHHS 3ajia MPEICTABISIET COOOH COBOKYITHOCTH 3JIEKTPOAKYCTHUECKUX M yCHITH-
TENBHBIX YCTPONCTB, MPeIHA3HAYCHHBIX JJIS BOCIPOM3BENIEHNS W yCUJIICHHUS 3BYKOBOTO curHana. Cucre-
MBI O3BYYEHHS JENATCS Ha CHCTEMBbI 3ByKOBOCIPOHM3BEICHMS M CHCTeMBI 3ByKoycuieHus. [locrmemnue
OTJIMYAIOTCSl OT CHCTEM BOCIIPOU3BEACHUS HATTMYUEM MUKPO(GOHOB, PACHOIararouXcsi OOBIYHO HA CLICHE
WM Ha 3cTpane. 3ByKOyCHIICHHE PUMEHSETCS B TeX CIydasX, KOT/Ia MOIIHOCTh EPBUYHOTO HCTOYHUKA
(oparopa, meBIa, My3bIKaHTa) HEIOCTaTOYHA JIs CO3JaHHUA HEOOXOIMMOTO YPOBHS 3BYKOBOTO CHUTHAja
Ha TUIOLIa N CIYIIATeIbCKUX MecT. sl OOBIYHBIX peueBBIX MpOrpamMm (pedyb oparopa) 3BYKOYCHIICHHE
Tpedyercs yxe nmpu o0veme 6osee 2000 M. [Ipu BEICOKHX ypOBHSIX ITyMa M IEPETITYIICHHOCTH 3alia 3BY-
KOYCHJICHHE MOKET MOTPeOOBaThCS M MMPH MEHBIINX 00heMax.

Kniouesvie cnosa: aKyCTHKa, HepBI/I‘{HLIﬁ HUCTOYHUK 3BYy4YaHUA, CUCTCMbI O3BYUHUBAHUS.

B HacTosmee Bpemsi cucteMaMu 3ByKOYCHIJIEHHUSI 000pYAYIOTCSI PAKTUYECKH BCE
3pUTEIbHBIE 3aJIbl KaK 1EJIEBOr0, TAK MU MHOTOIIEJIEBOIO Ha3HaueHus. B 3anax, skcrurya-
TUPYEMBbIX B OCHOBHOM B PEXHME €CTECTBEHHOH aKyCTHKH (3aJIbl JpaMaTH4YeCKUX U
OTEpPHBIX TEaTPOB, KOHILEPTHBIC 3aJIbl), CUCTEMBI 3BYKOYCHUJICHUS HUCIOJB3YIOTCS MpHU
MpoBeeHNN coOpaHuil, KOHPEPEeHUN, 3CTPAIHBIX KOHIIEPTOB, a TAKXKE I CO3JaHUs
Pa3IUYHbBIX 3BYKOBBIX 3 (EKTOB.

TpeGoBanus k cucremam o3ByueHusi. Cuctema 03ByUeHHUs JOJKHA MPEXJIE BCEro
o0ecrnieunBaTh HEOOXOJUMBIN YpOBEHb 3BYKa Ha IUIOMIAAM CIYMIATENIbCKUX MECT. Mak-
CUMAaJIbHBII YPOBEHb, KOTOPBIA JIOJKHA CO3/1aBaTh CHCTEMA, OINPEAEISAETCS U3 yCIIOBUS
€CTECTBEHHOCTH 3BYYaHMs IEPBUYHOIO UCTOYHUKA 3BYKa. J[1s1 My3bIKaJbHBIX MPOTpaMMm
Takoi ypoBeHb coctanisieT 90-94 nb, 4To COOTBETCTBYET YPOBHIO 3ByKa CUM(OHHUYECKO-
ro OpKecTpa B LICHTPAJBHOU 30HE 3ana. [ pedeBBIX IporpaMM MaKCUMaJbHBIN YypoO-
BEHb JOJKEH cocTaBlisATh 80-86 nb. Takoil ypoBeHb 00ecrieunBaeT opaTop Ha paccTos-
Huu 1-1,5 m. Hapsgy ¢ HeoOXOAMMBIM YpOBHEM 3ByKa CHCTEMa O3BYYEHHUS JOJDKHA
oOecreynBaTh U JOCTATOYHO PABHOMEPHOE €T0 paclipeiefieHue Mo IIOIMIAu CIIyIaTellb-
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cKkuX MecT. PazHuiia Mex1y MakCUMaabHBIM U MUHUMAJIbHBIM YPOBHSIMH, CO3/1aBa€MbIMU
CHUCTEMOM Ha MIOHIAJAN MECT, HE JIOJKHA IpeBbIath 6 n1b ayis my3eiku u 8 n1b st peuwn.
B ciydae peueBbIx mporpamMm J0JKHA OBITh Takke oOecrieueHa COOTBETCTBYIOIIAs pa3-
OOpPYMBOCTD PEUH.

CrniocoboMm ocnabnenus 3Qdexra MpaBUIbHON JOKAIU3AMH TEPBUYHOTO MCTOY-
HUKa 3BYKa SIBJISIETCSl YCTPOMCTBO JIOMOJHUTEIIBHOW TPYIIIBI TPOMKOTOBOpPUTENEH, pac-
MOJIOKEHHOW HaJl MEPBUYHBIM UCTOYHUKOM. TaKyro IpyImy OObIYHO HAa3bIBAIOT BEPXHUM
3BYKOBBIM MOPTAJIOM. YPOBEHb 3BYKa, CO37aBAEMblii BEpXHUM MOPTAIOM, JIOJKEH OBITh
peo0J1a aroIIIM.

W, nakoneln, oueHb BaXHOE TpeOOBaHUE, KOTOPOMY JOJIKHA YAOBIETBOPSTH CH-
CTeMa O3BYUYCHHMs, — OTCYTCTBHME TEMOpPOBBIX MCKakeHUHU. [Ipu mpoBepke BHITTOITHEHUS
3TOro TpeOOBaHWS HAa BXOJ CHUCTEMbI MOJAIOTCS IEKTPUUYECKUE CUTHANBI MOCTOSTHHOTO
YPOBHS, HO Pa3JIMYHON YaCTOThI. ITO MOTYT OBITh CHUHYCOWJAJbHBIA CUTHAJ C TUIABHO
MEHSIOIIENCS YacTOTOM WM TPETbOKTaBHBIE MOJIOCH! "po3oBoro" myma. M3MeHeHus
YPOBHS 3BYKOBOI'O CHTHAJIa, MIPUHATOTO B PA3IMUYHBIX TOYKAxX 3ajia, HE JOJKHBI BBIXO-
JUTH 3a TpeJIebl 001acTH, MOKa3aHHOM Ha puc. 9.60.

Tumnsl cucreM 03BydeHUs. B 3aBUCHMOCTH OT pacloJIOKEHUSI TPOMKOTOBOPUTENEH
M0 OTHOIICHHUIO K 03ByYMBAEMOM IJIOMIAJAN CUCTEMBI 03BYUECHHS MOAPA3ICISIIOTCS HA CO-
CpelloTOoYeHHBIE (IIEHTPATM30BaHHbIE), 30HAIBHBIC U PACTIPEICIICHHBIE.

I'poMKOrOBOpUTENN COCPENOTOUEHHBIX CUCTEM pACIIONaraloTcs B Mpejenax orpa-
HUYCHHOTO MPOCTPAHCTBA HA CPABHUTEIBHO HEOOJBIIIOM PACCTOSIHUH JIPYT OT Jpyra. B
3pUTENIBHBIX 3ajlaX TPOMKOTOBOPUTEIN COCPEJOTOYEHHON CHCTEMBI pa3MemaroTcs
OOBIYHO HaJl BEPXHHUM IOPTAJIOM U 1o ero 6okam. Eciu chnymiarenbckue MecTa OXBaThl-
BaIOT 00J1aCTh PACIIOIOKEHUS MEPBUYHOTO UCTOYHUKA 3BYKa, TO TPOMKOTOBOPUTEIH MO-
ryT OBITh CIPYNIIUPOBaHbBI B 3BYKOBYIO JOCTpYy. COocpenoTOUYeHHAs cucTeMa o0ecredn-
BaeT XOPOILYIO JOKAIU3AIUIO0 HCTOYHHUKA M UCTIOJIB3YETCS MPHU CTepe0(hOHNUECKOM 03BY-
YEHHUH 3aJ10B.

OpnHako coCpeoTOYEHHBIE CHUCTEMBbl HE BCETa MO3BOJSIOT 00ecneunTh Tpedye-
MYIO0 HEpaBHOMEPHOCTb 3BYKOBOTO TOJISI.

30HAJIbHBIE CUCTEMBI Yallle BCETO MCIOJIb3YIOTCS B KOMOMWHAIIMK C COCPEIOTOUCH-
HBIMHU JIJIs "MOJ3BYYKH'" OMpENeNIEeHHBIX 30H 3ajla. JTO IMO3BOJIAET o0ecmneunTh Tpedye-
MbIE YPOBEHb M HEPABHOMEPHOCTh Ha BCEHl IUIOMIAAM CIYIIATEIIbCKUX MECT. 30HaMu
MOA3BYYKH OOBIYHO SIBJISIOTCSI TIEPEAHHUE PSAbI MapTepa, a TakKe MecTa Ha OajJKoHax U
noj 6ankonamu. ['pynna rpoMkoroBopurenei, pa3meniaeMbix B 0apbepe ClieHbl, TOMUMO
MOBBIIIEHUSI YPOBHS 3BYKa YJy4IlIaeT AJisl MEPEIHEW 30HbI MECT MapTepa JOKaIU3ALMI0
MEPBUYHOTO MCTOYHUKA 3BYKA. 30HAIBHBIC TPYIIBI TPOMKOTOBOPUTENEH Ha OOKOBBIX
CTEHax 3aJl0B HUCIIOJB3YIOTCS JIA CO3/IaHMsi OOBEMHOT0 3By4aHUsl (TIOBBIMICHUS IIPO-
CTPaHCTBEHHOTO BIICUATIICHUS). DICKTPUUECKHUE CUTHAJIBI TTOCTYMAIOT Ha TPOMKOTOBOPH-
TEJIM 30HAJIbHBIX CUCTEM, KaK MPABUIIO, YEPE3 JTUHUU 33/ICPHKKH.

Pacnpenenennbie cucTeMbl O3BYUEHHS YCTPaWBAIOTCS OOBIYHO B 3allax 3HAYM-
TEJIbHOW JUIMHBI UM MaJIOW BBICOTHI. B mepBOM citydyae rpOMKOTOBOPHUTENM pacriojara-
I0TCS B BHUJIE 1IETIOYEK, & BO BTOPOM — B y3JIaX PEryJISIpHOM CEeTKH, Ha KOTOPYIO pa3OuBa-
€TCsl TOBEPXHOCTh MoToJKa. [llar 1enoyku rpoMKOTrOBOpUTENEH JTOKEH BBIOUPATHCS C
TaKUM PAacueTOM, YTOOBI 3ama3/IbIBAHIE CUTHAJIOB COCETHUX IPOMKOTOBOPUTEINICH HE BbI-
3pIBaJIO 3Xa. K pacrpenenieHHbIM CUCTEMaM CIIEIyeT OTHECTH U KPECEIbHYIO CUCTEMY,
HCIIOJIb3YEMYIO B OCHOBHOM JIJI YCHIIEHHSI peueBbIX nporpamm. [lpu kpecenbHOi cucre-
Me HeOOBIIIONH TPOMKOTOBOPUTEIh Pa3MEIIaeTCs B CIUHKE KAKIOTO Kpecia, o0ecredn-
Basi MPSIMBIM 3BYKOM CHJISIIIIETO TI03a]1 CITyIIATEIs.
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B npakTuke MpOEKTUPOBAaHUS U CTPOUTENBCTBA KPYIHBIX MHOTIOLIETIEBBIX 3aJI0B B
HACTOsIIee BPEeMs HCIIONb3YeTCsl KOMOMHALIMS PAa3HBIX CHCTEM, BKJIIOYAIOIIAs LIEHTPAIIH-
30BAHHYIO TPYIIIy T'POMKOTOBOPUTEJEH, 30HAJBHBIE TPYIIbI, TPOMKOTOBOPUTEIN (-
(beKTOB, KpecelbHbIe TPOMKOTOBOPUTEIN M T'POMKOTOBOPUTENN HCKYCCTBEHHOM peBep-
oeparuu (amOuopoHUN).

AKyCTHYECKHE MEPONPUATHS B 3alax C cUcTeMaMu 3ByKoycuieHus. Ilpu pabore B
3aJie CUCTeMbI 3BYKOYCHJIEHHs MOMHMO 3BYyKa NMEPBUYHOIO MCTOYHHMKA HAa MUKPO(OH BO3-
NEUCTBYIOT MPSIMOM 3BYK I'POMKOTOBOPHUTENSI M 3BYKOBBIE OTPaKEHUs OT MoBepxHocTel. B
pe3ysbTare BO3HHMKAET TaK Ha3blBaeMasi aKyCTHUecKas oOpaTHasi CBSI3b, KOTOpas MOXKET
MIPUBECTH K HAPYIIEHUIO HOPMAJIBHOTO PEXUMA PA0OTHI CUCTEMBI 3ByKOYCHIIEHHS. J{71s1 TOro
YTOOBI 00ECTIEUNUTh HAJIE)KHOCTh PA0OTHI CUCTEMBI, IIPH AKYCTHYECKOM MPOEKTUPOBAHUM 3a-
J1a He00X0IMMO MPETYCMOTPETh Psil AOMOIHUTEIBHBIX MEPOIIPUATHH.

[Ipesxxne Bcero He cieayeT 3aBbIIaTh BpeMs peBepOepaly Mo CPaBHEHHUIO C ONTH-
ManbHbIM. Eciu 3a1m ncnosb3yercst sl KOHUEPTHBIX MCIOJHEHWH B €CTECTBEHHOM 3BYyYa-
HUU, TO 3BYKOIOTJIOLIEHUE B CLIECHUYECKOW YacTH HEOOXOAUMO JelaTh EPEMEHHBIM.

J1Jis IOBBIIIEHUS HAJIEKHOCTH pabOThl CUCTEMBI 3BYKOYCHIJICHHSI BEChbMa IMOJIE3HO
ocnabuTh MPUXOAAIINE Ha CLEHY OTPaXXEHHsI OT 3a/JHEH CTEHBI 3aJ1a UM OT YIJia MEXKIY
3a/lHel CTEHON M MOTOJIKOM. OcnabuTh Takue OTPAXKEHHSI MOKHO C IMTOMOILBIO IPHUEMOB,
WIM TIyTeM pacujieHeHUs 3aJHel cTeHbl. [Ipu pa3paboTke apXUTEKTYpPHO-aKyCTUYECKOTO
pelieHus 3ai1a, 0COOEHHO OKOJIOCIIEHMYECKOTO MPOCTPAHCTBA, HEOOXOAUMO MPETYyCMOT-
peTh MecTa JUIsl PacrlojI0KEHUs TPOMKOroBopUTeiei. JleKkopaTuBHbIE PEILIETKH, PUKPHI-
BAaIOIlME OTBEPCTUS IS TPOMKOTOBOPHUTENEH, JOKHBI UMETh NepPopanuio HE MeHee
70%. HanGonpmmii pa3mep MONEpeyHOro CEUeHUs: CTEPKHEW pelIeTKH HE JOJIKEH Mpe-
BbIIIATH | cMm.

Cnmcok JuTepaTypbl
1. Makpunaenko JI.U. AxycTuka momMemnennii 001mecTBeHHBIX 3qanmii. — M.: Ctpoiuznat, 1986.
-176c.
2. Koppuruan C.J. Kpsimor C.II. ApXUTEKTYpHO-CTpOMUTENbHAsl aKycThka. — M.: Bricuias
mkoja, 1986. — 255 c.
3. CHullH-12-77. I'naBa "3amuTa ot myma". — M.: Ctpoituzaar, 1978. — 49 c.

OLEHKA AJITOPUTMOB IJI1 IOABOPA JIMTEPATYPbBI

Tumoe I'epman Maxcumoeuu
MAarucTpaHT, bearopoackuii rocyJapCTBEHHbIN TEXHOJIOTHYECKUIT YHUBEPCUTET
umenu B.I'. [llyxosa, Poccus, r. benropon

Jlazeonasn Enena Anexcanoposna
CTapIIMM IpernoaaBareilb, benropoackuil rocyJapCTBEHHbBIN TEXHOJIOTHYECKUI
ynusepcuret umenu B.I'. Ilyxosa, Pocens, r. bearopon

B cratpe paccmarpuBaeTcs anropuTM KOCHHYCHOM OJHM30CTH JAJIS ONpeNeNIeHrs OMKaWIIX 1Mo
CMBICITY KHUI' U HECKOJIBKO BapI/IaI_[I/Iﬁ C UCIIOJIb30BaHUEM PAa3JIMYHBIX TCPMOB. bein IMPOBCACH SKCICPU-
MEHT, TI0 Pe3yJbTaTaM KOTOPOTO MOXHO CYAWTh O IPUMEHUMOCTH KaKIOW M3 3TUX Bapuanuid. Mcmonb-
30BaHHE€ B KAYECTBE TEPMOB CJIOB U CJIIOBOCOYETAaHUMN M3 2 CIIOB Jaj0 HAWIYYIINH pe3ybTarT.

Knioueswvie crosa: anaau3 TEKCTOBBIX JOKYMCHTOB, JIUTCPATYPHOC NPOU3BCACHHUEC, KIIACTCpU3al A
TCKCTOBBIX TOKYMCHTOB, TEKCTOBBIN JAOKYMCHT, KOCUHYCHAasd MEpa OJIM30CTU TEKCTOBBIX JAOKYMCHTOB.
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N3-3a rpoMagHOro KOJIMYECTBA BCEBO3MOXHBIX MUCbMEHHBIX M3JAaHUN 3a4acTylO
OYCHb TPYIHO HAWTH TO, 4TO TpeOyeTCcs WM, BO BCSIKOM ClIy4ae, CIeNaTh 3TO OYCHb
ObIcTpO. B nepByto ouepes 3TO KacaeTcs XyA0KECTBEHHOM JINTEPaTyphl, I/1€ Mbl MOKHO
CYyIUTh O KHHUT€ TOJIbKO MO >KaHpY, aBTOpPY, COBETaM JAPYTUX JIIOJEH U JPYyTUM MeHee
3HAYUTEIBHBIM KPUTEPUSIM, KOTOPHIX BCE PaBHO HEJIOCTATOYHO, YTOOBI 3apaHee OIpejie-
JWTh, OyJET J1 KHATAa HHTEPECHA.

OTa cTaThs ABIAETCS NPOJOJDKEHHEM [1] U ee 1enb nmoka3arb pe3yjbTaThl dKCIIe-
pUMEHTA IO OIpe/IeNICHUI0 HauboJiee ONTUMAIBHOIO aliTOPUTMa JIJIsl BHITIOJIHEHHUS YacTH,
U3NI0KEHHOM B cTathe [1] 3amaun. 3aaya COCTOUT B TOM, YTOOBI, UMes PsAJl KHUT, O KO-
TOPBIX U3BECTHO, YTO OHU MHTEPECHBI MOJIb30BATENI0, 10J00paTh U3 MHOXKECTBA KHUT TE,
KOTOpbIE TAK)KE€ MOTYT MOHPABUTHCS MOJB30BATEN0 WM, YTO Oo0Jiee TOYHO, OJU3KH K
TEeM, 4TO eMy HHTepecHbl. Hanbosiee cyliecTBEHHOW YacThiO ATOW 3aJauu SIBISETCS
OTpe/ieTIeHNe MOJMHOYKECTBA KHHT, KOTOpPbIe OyQyT ONU3KH K KaKOW-TO OJHOW KHUTE.
NmeHHO 171 3TOM MoA3aiadyu ONPEAESETCs ONTUMATbHBIA AITOPUTM B 3TOM HCCIIE0-
BaHUU.

NcxonubiM OblT BBIOpaH ajlropuTM KOCHHYCHOW OJM30CTH, KOTOPBIM 00iamaeT
pPSAIOM IUTFOCOB, B YACTHOCTH, MO3BOJISIET ONTUMHU3UPOBATh AITOPUTM, TaK Kak IOJIHO-
CTBIO TIPOYMTATH JOKYMEHT HYXKHO OJIUH pa3 MpH (HOPMUPOBAHUU BEKTOPA TEPMOB, JTAET
BO3MOXHOCTh 00001IaTh pa3iuyHble JOKYMEHTHI, ITyTeM 0000IIeHHs] BEKTOPOB U BOOO-
e paboTarh U MPEoOPa3OBBIBATh BEKTOPA, KOTOPHIE OJHO3HAYHO CBSI3aHBI C JOKYMEH-
taMu. TeM He MeHee, 3TOT aJrOpPUTM HYXKIAaeTCsi BO MHOXECTBE YTOUHEHMA U JaeT
OonbiLyto cBoOoay. Hanmpumep, He0OX0IMMO ONPEENNTh, YTO BHIOPATh B KAUECTBE TEP-
Ma, o0pabaThIBaTh JIM KaK-TO JOTIOJHUTEIBHO 3TH TEPMBI U 00padaThIBaTh JIM BEKTOpA B
LIEJIOM.

B crartbe [1] 6b1710 BEIOpaHO HECKOJIBKO BApUAHTOB TEPMOB:

® n-rpaMma;

® CIJIOBO;

®  CJIOBOCOYETaHUE.

B nmo6oM JOKyMEHTE CMBICT HECYT CJIOBAa U CBSI3U MEXKIY HUMH (B3aUMHOE pac-
MOJIOKEHHE), a TAKXKE 3HAKU NpenuHaHus. [103ToMy BapuaHT n-rpamMmsbl B KaUe€CTBE TEP-
Ma ObLJI OTOPOLIEH KaK HEMPUTOJHBIN 3apaHee — OTJeNbHAas 4acTh CJI0Ba, 0COOEHHO, €Clin
HEU3BECTHO JIaXKe, Kakas 3TO €ro 4acTh, He HeceT cMbIciia cama 1o cebe. U naxe cratu-
CTHYECKH KyJa yMecTHee OparTh LieJble CJIOBa, HEXKEMU nh-rpamMmbl. Takum o0paszom,
OCTAIOTCS CJI0Ba U ciaoBocouyeTanus. ClI0BOCOYETaHUS MOTYT OBITh pAa3HOM JJIMHBI U 3TO,
camo co0OoH, OyJIeT BIUATh Ha pe3yJIbTar.

B pycckom si3bIke CyIecTByeT MHOXKECTBO Pa3IMYHBIX (OPM CIOB, pa3idyus
MEXITy KOTOPBIMH MUMEIOT OOJIBIIIOE 3HAYEHHE HA YPOBHE CIIOBOCOUYETAHUM WIIM TIPEJJIO-
xeHui. OJIHaKo Korjaa pedb UAeT 00 ONpeeIeHHH CMbICNIa JOKYMEHTa B IEJIOM, IIyTeM
MoJicyeTa KOJMYECTBA OJIMHAKOBBIX TEPMOB 3THU Pa3IMYHbIe (POPMBI TOJIBKO YXYAIIAIOT
TOYHOCTh aHAJIN3a, Be/lb, IO CYyTH, OHU UMEIOT OJTHO U TO ke 3HaueHue. CoOCTBEHHO, TO-
ATOMY MPUMEHSETCS] YCEYEHUE CIIOB J0 UX OCHOB TaK, YTO Pa3HUIA MEXK]Y Pa3IUYHbIMU
dbopmamu cnoBa nponaaaer. [103ToMy B 3KCIEpUMEHTE KaXkJ10€ CIIOBO ObLIO MpeaBapu-
TEJIbHO YCEeUeHO npu nomoiu cremmepa [loprepa [4].

O0600mmas Bce BbIIIECKa3aHHOE, CYyTh JKCIIEPUMEHTa B CIEAyIOUIeM: ecTh 0aza
JTAHHBIX, COCTOSIIAS U3 IPUMEPHO JECSITH THICSY KHUT PAa3HbIX KaHPOB, JJI1 HECKOJIbKHUX
U3 HUX omnpenenstorcs onmxaiiine 20 KHUT, BBIOpaHHbIE ¢ 4 pa3IMYHbIMU BUAAMH TEP-
MOB I10 aJITOPUTMY KOCHUHYCHOM OJM30CTH: CIIOBO, CIOBOcoYeTaHue u3 2, 3 u 4 cios. Bee
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KHHI'H 3apaHee O6pa60TaHLI u Hp606p330BaHBI B BCKTOpaA, KpOMC TOI0, KO BCECM CJIOBaAM

MPUMCHACTCA

cremmep Iloprepa.

Bcero 6bu10 BeIOpano 15 kamr. PesynbraT mms omgHON M3 HUX — «bokecTBeHHOM
koMmenun» Jlante AnurbepH, )KaHpa aHTUYHAs JIUTEepaTypa, MpeJcTaBieH B Tabmumnax 1,

2,3u4.
Tabnuua 1
Pe3ybTaT cpaBHEHHS C MCIOJIb30BAHHEM CJIOB
Crenei Ha3Banne kauru ABTOp Kanpsl
CXOXKECTH
0.9576486 | I'me ne6bom koHumnach 3emist. | ['ymmneB Hukomai ouorpadwus, mod33us
buorpadus. Ctuxu. Bocmo-
MUHaHUs
0.9545289 | Amero bokkauuo /[)koBaHHM | aHTUYHAs JUTEpaTypa
0.95162904 | ITo33us u po3a JpeBHero aHTUYHAs JIUTEepaTypa
Bocroka
0.9497368 | CummuMuucCcUMycC I'pummenscraysexn aHTUYHAs JIUTEepaTypa
["anc SIko0
0.9484388 | 4, Ecenun Cepreii... Ecenun Cepreii ouorpadus
0.94773024 | Tom 3. Pacckasbl U MOBECTH bynun NBan pycckas mpo3a
1917-1930. XKuzub ApceHbeBa
Tabmumna 2
Pe3yabTaTr cpaBHeHHs ¢ HCNOJb30BAHUEM CJOBOCOYETAHM JJIUHOM 2
Crenenb
HasBanue kHuru ABTOp Kanpsl
CXOXKECTH
0.50456226 | Counnenus [ante Anurbepu aHTHYHAas JUTEpaTypa
0.44796115 | N36panHoe ne Keseno @pancucko aHTUYHAas JUTEepaTypa
0.445811 [Toa3us u npo3sa Jpes- aHTHYHAas JUTEpaTypa
Hero Bocroka
0.4342808 | CounHeHus Jlyknan CamocaTckuit aHTUYHAs JUTEpaTypa
0.43093514 | HoBble 3a0aBbI 1 Bece- aHTH4HAas JUTEpaTypa
JIbl€ Pa3roBOPEI
0.42563424 | Ameto bokkauuo /I)xoBaHHU aHTH4HAas JUTEpaTypa
Tabnuua 3
Pe3yabTaT cpaBHEeHHs € HCNOJIb30BAHHEM CJIOBOCOYETAHUI JJINHOM 3
Creners Hazanue kauru ABTOp Kanpsl
CXOXECTH
0.13903892 | Ilectpsle pacckassl Onuan Knasnnit aHTUYHAas JIUTEpaTypa
0.10866527 | O BOGHHOM HCKYCCTBE Makuagemumn Hukonno | anTuuHas nuteparypa,
Hay4YHO-MCTOpUYECKast
0.10789134 | CarypuHanuu Makpo6wuii, aHTUYHAs JIUTEepaTypa,
dbuocodust
0.095850006 | [Ton3us u ipo3a [IpeBHero aHTUYHAS JIUTEpaTypa
Bocroka
0.09377335 | Mudw! u ereHabl Hapo- HemupoBckuii Anek- aHTUYHAS JIUTEpaTypa
noB mupa. T. 2. Panuss caHap
Wranus u Pum
0.09017851 | Pumckas ucropus Mapuemune AMMUaH | aHTU4HAsI JUTEpaTypa
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Tabmnuua 4
Pe3yabTaT cpaBHEHHs ¢ HCIIOJH30BAHUEM CJIOBOCOYETAHMN NJINHOMN 4

Crenen HasBanue kHuru ABTOp Kanpsl
CXO0XKECTH
0.044497494 | Ilectpble paccKasbl Onuan Kiapauil | aHTH4YHAs JIUTEpaTypa
0.02364399 | CarypHanuu Makpoobui, aHTUYHas JIUTEepaTypa,
dbumocodust
0.023087153 | O BOEHHOM UCKYCCTBE Maxkuagemnu aHTHYHAs JTUTEpaTypa,
Huxkono Hay4HO-UCTOpUYECKas
0.022602256 | Muds! u gereHbl HapoaoB M- | HemupoBckwmii aHTUYHAs JIUTEepaTypa
pa. T. 2. Pannsis Utanus u Pum | Anekcanap
0.020204172 | Pumckas ucropust Mapuennux aHTUYHAS JIUTEpaTypa
AMMmuaH
0.017662238 | Vctopusi Oykuana aHTUYHAs JIUTEepaTypa

W3 npuBeneHHBIX pe3yJIbTaTOB BUJIHO, YTO BCE MOJYYEHHbIC KHUTH, TaK WM MHA-
ye, OM3Kku K ucxoaHoi. CTeneHb CXO0KEeCTH BEKTOPOB, 00pa30BaHHBIX CIIOBAMH, OUYCHb
OJIM3Ka K €IMHHUIIE, B TO BPEMS KaK CXOXKECTh CTEIICHH CIOBOCOYETAHUN TEM HIDKE, YeM
OoJIbIIIe JJTMHA CIIOBOCOYETAHHUS, YTO M MOHATHO. TakXke cleayeT YIOMSHYTh PO BpeMs
MMOMCKa KHHT: JJI cJaoB — 134 c., 11d caoBocodeTaHUM qiuHou 2 — 471 c., s cJIOBOCO-
yetaHuid niuHON 3 — 507 c. u qs pumsbl 4 — 557 ¢. KoHkpeTHOe BpeMsi, KOHEYHO K€,
3aBUCUT OT MHOTHX (DAKTOPOB, HO B CPAaBHCHUH aJITOPUTMOB ATH BETUYMHBI UMEIOT 3HA-
YeHHWEe — BpEMsI CPAaBHEHHS KHUT IO CJIOBaM B pasbl OBICTpEe YeM Ja)xe CpaBHEHUE TIO
CIIOBOCOYCTAHHIO HAMMEHBIIICH JJIMHBI. MakcuMallbHas CTEIICHb CXOXKECTH ST CIIOBOCO-
YETAaHWUW BBICOKOW JUIMHBI CUJIBHO PA3HUTCS B 3aBUCUMOCTH OT aHpa, €CIIU JUIsl aHTHY-
HOW JUTEepaTyphl Ui CIOBOCOUYETAHUS IMHON 4 3T0 3HaueHue 6mu3ko k 0, To 1 dan-
TacTUKH OJm3Ko K 0,7.

Tem He MeHee, OLICHUTh Pe3yJIbTAaT B TAKOM MPECTaBICHUH OOBEKTUBHO JOBOJIb-
HO CJIOKHO, TIOTOMY YTO CJIMIIKOM MHOTO JaHHBIX. O HAKO JJ1s1 0000IIEHUS PE3yIbTaTOB
MOKHO HCITOJIb30BaTh >KaHpbl. OHM TOBCEMECTHO HCITOJIB3YIOTCS I KJIacCH(PUKAIAN
KHUT, ¥ Takas Kiaccu@uKaius BKIIOYaeT OMBbIT MHOKECTBA MOKoJieHu# oaeit. [TorTomy
000011IeHNEe KaXXI0M KHUTH 710 Habopa )KaHPOB, B KOTOPHIC OHA BXOJIUT M CPAaBHEHHUE YKe
YKaHPOB BIIOJIHE JOMYCTHUMO.

TaOmuma 5
Pe3yabTaTr BhIYHCIIEHUI JJI51 TEPMa — CJIOBA, JKaHpa ""aHTH4YHAs JuTeparypa'
Kanp Kanpbl 6JIU3KHUX KHUT KonunuecTtBo kHUT, %

aHTUYHAs JIUTEepaTypa 30

aHTHYHAs JIUTEPaTypa, JETCKUH pacckas 2,5

aHTUYHAs JIUTEepaTypa, mpo3a 2,5

ouorpadus 12,5

Oouorpadus, UCKYCCTBO 2,5

Oouorpadwus, mod3us 2,5

MUCTHUKA, aHTHYHAS JINTEPATypa, Ipo3a 2,5
aHTUYHAas MPUKITIOYEHHS (JICTCKasl JINT,), TIpo3a, (pIHTe3n 2,5
JUTEepaTypa 1po3a, onorpadus 2,5

Mpo3a, pyccKas mpo3a 2,5

pycckas nposa 15

pycckasi mpo3a, ouorpadus 2,5

(danTacTHKa 12,5

boHTE3U 2,5

(hoHTE3H, FOMODP 2.5

OMOP 2,5
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B Tabnuie 5 npencraBieH nmpuMep pel3yiabTara Uil KaHpa “‘aHTUYHas JUTepaTy-
pa” ¢ mMpuMEHEHUEM CJIOBa B KauecTBe Tepma. M3-3a TOro, 4to OBUIO HECKOIHKO KHUT B
KaHpPE «AHTUYHAA JINTEPATYpPa», KOJIUYECTBO COOTBETCTBYIOIIUX UM KAHPOB MPHIILIOCH
HOPMaJIM3UpPOBaTh. Tak yxe BUIHO, YTO aOCOTIOTHOE OOJIIIMHCTBO COOTBETCTBUM MpH-
XOJIUTCSl Ha aHTUYHYIO JIUTEPaTypy, T.€. COOTBETCTBYIOT TpebyeMmomy. /[t cpaBHEHUS, B
Tabymiie 6 mpeCTaBICHBI PE3YJIBTATHI JIST TOTO YK€ JKaHpa, HO C UCIIOJIb30BAHUEM CIIOBO-
COYETAaHUU JJINHOHU 2:

Tabnuna 6
Pe3yabTar BhIYMCIEHUI /151 TePMa — CJIOBOCOYETAHUSA JJIUHOM 2,
JKaHPA «AHTHYHAS JUTEepaTypa»
Kanp JKaupbl OJU3KUX KHUAT KOHqu%TBO
KHHT, %

AHTUYHAsI JIUTEpaTrypa 72,5
aHTUYHAS JIUTEpaTypa, Onorpadusi, HaydIHO-
HUCTOpUYECKas 2,5
aHTHYHAs JIUTEpaTypa, JETCKUI pacckas 2,5

aHTUYHAs JIUTEepaTypa aHTUYHAs JINTEPaTypa, HAYYHO-UCTOpUYECKAst 2,5
AHTHUYHAS JINTEPATYypa, IPo3a 7,5
aHTHYHAs JuTeparypa, hunocodus 7,5
MHCTHKA, aHTUYHAs JJUTEepaTypa 2,5
MHUCTHKA, aHTHYHAsI JIUTEpaTypa, mpo3a 2,5

3/1ech COOTBETCTBUI ele OOJbIlie M MOKHO CKa3aTh, YTO JIJISi aHTUYHOM JIMTEpa-
TYpbI UCIOJIb30BAHKUE CIIOBOCOUYETAHUM JUTMHOW 2 OOJIbIIE MOAXOMIUT, YEM HCIOJIb30Ba-
Hue ciioB. OJHAKO ATOTO BCE PABHO HEJOCTATOYHO, YTOOBI CJeNaTh OOIIUNA BBIBOJ.
Heo6xoaumo ermie 6osiee 0000MUTh MOMYyYeHHBIE pe3yJbTaThl. JJisl 3TOr0 AJIs KaXKJI0TO
’KaHpa ¥ KaXJOTO BHAA TepMa ObUIM MPOCYMMHUPOBAHBI KHUTH MOJXOJSAIIETO >KaHpa U
pazneneHsl Ha ux obiee konuecTBO (15). PesynbTarsl npeactaBieHsl B Tabuuie 7:

Tabnuna 7
O0001meHHbIe Pe3yabTAThI IKCIIEPUMEHTA
CnoBocouera- | CnoBocouera- | CrnoBocouera-
Kanp CnoBo . N N
HUC JJTMHOW 2 | HUE JJIUHOM 3 HHE JUTMHOU 4
AHTUYHAs JIUTEpaTypa 0.375 1 1 1
aHTHYHAas JIUTEpaTypa, mpo3a 0.85 0.5 0.35 0.35
aHTHYHAs JIUTEepaTypa, peiiu-
rusi (Hayka) 0.55 1 1 1
Om3HeC 0.85 0.1 0.1 0.1
ouorpadus, KUBOTHBIE, J10-
MaIlIHUE KUBOTHBIC 0.55 0.3 0.2 0.2
KOMIIBIOTEpHAs TUTEpaTypa,
Oou3Hec 0.7 0.55 0.2 0.2
JUHTBHUCTHKA, FOMOD, CIIpa-
BOYHHKH 0.45 0.3 0.5 0.55
MHCTHKA, (IHTE3U, FOMOP 0.5 0.75 0.45 0.35
MIPUKJTIOYEHUS (JeTCKas
JUT.), Onorpadus 0.4 0.1 0.2 0.25
TpUJLIEP 0.45 0.3 0.3 0.25
danTacTHKa 0.675 0.4 0.25 0.275
boHTE3U 0.225 0.375 0.3 0.275
Hror 0.548 0.473 0.4042667 0.4
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BunHo, 4To B cpeHeM MOUCK MO CJIOBaM JlaeT 0ojiee TOUHBIM pe3ysbTaT B IJIaHe
XKaHpoB. BiIM3K0 K HEMY MJIET MOUCK MO CJIOBOCOYETAHMSM C JUIMHOU 2, CJIOBOCOYETAHUS
¢ mmHOHN 3 u 4 faroT NpUOIU3UTEIBLHO OJUHAKOBBIN pe3yabpTaT. OIHAKO CIeAyeT y4H-
TBIBaTh, UTO TO BCETO JIMIIIL 0000IIeHNE pe3yibTaTa. Hanmpumep, 11 xkaHpa Ou3HeC 1o-
UCK 10 CJIOBaM OTJAET T€ KHHUTHU, KOTOPBIE SIBHO OTHECEHBI K JKaHPYy OM3Heca, MOUCK Ke
M0 CJIOBOCOYETAHUSAM KaK MPAaBWJIO HAXOAWT KHUTH >KaHpa (HUIocOPust U TICUXOJIOTHS,
KOTOpbIe OJIM3KH (10 KpailHell Mepe Ha nepBbli B3rJsAA) K ucxoqHou. [Ipu 3TOM, nouck no
CJIOBaM CHJIBHO OIIMOAETCSI B JKAHPE aHTUYHOW JIMTEPATyphl — OCHOBHBIE PE3YyJIbTAThl —
9TO aHTHYHAs JIuTepaTypa u ouorpadpuu.

B KOHEYHO cyeTe MOKHO CHENaTh BBIBOJ, YTO MOMCK C HUCIIOJB30BAHUEM CJIOB U
CJIOBOCOYETAaHUM JAJIMHOM 2 AaroT Hanboiee peieBaHTHBIN pe3yJIbTaT.

Cnmcok JquTepaTypsl
1. Twuros I""M. MeTonbl aHanm3a TEKCTOBBIX JOKYMEHTOB M CPaBHEHHS WX Ha OJIM30CTH [DJeK-
TpOHHBIN pecypc]. Pexxum moctyna — https://internauka.org/archive2/moluch/43(96).pdf

2. Bextopnas MOJEJIb [DnexTpoHHBII pecypc]. Pexum JocTyna -
http://icybcluster.org.ua:34145/technology-documents/vector model rus.pdf
3. Bextopnas MOJIENb [DnexTpoHHBII pecypc]. Pexxum JOCTyTIa -

http://www.machinelearning.ru/wiki/index.php?title=BexTopHas_moznenn
4. Russian stemming algorithm  [Onexktponssiii pecypc]. Pexum  pmocryma —
http://snowball.tartarus.org/algorithms/russian/stemmer.html

ITPOBJIEMA KAYECTBA IOAI'OTOBKHU JAHHbIX
JJI1 OBYUYEHUA HEMPOHHBIX CETEU B KOHTEKCTE
3AJIAYA PACIIO3HABAHUA OB BEKTOB

Tymanan Ilonuna Hzopeena
aCIMPAHT BBICHIEH IIKOJbI IPOTPAMMHON UHKEHEPUH,
Cankr-IlerepOyprekuit nonutexuuueckuii yausepcuret [lerpa Benukoro,
Poccus, r. Cankrt-IleTepOypr

Capaorcuwmeunu Cepezeii Ipukosuy
JIOIIEHT BBICHICH IIKOJIBI TPOTPAMMHON MHXKEHEPHUH, JOIICHT,
Cankrt-IlerepOyprckuii monmurexuuueckuii yausepcuteT [lerpa Benukoro,
Poccus, r. Cankr-IlerepOypr

B crarbe paccmaTpuBaeTcs mpobiieMa KauecTBa MOATOTOBKU JTAHHBIX It OOyUYCHHs HEHPOHHBIX
ceTeil. B HamM ITHU TEXHOJOTHMH UCKYCCTBEHHOTO WHTEIUIEKTAa BHEAPSIOTCSA B pa3iIUUYHBbIC Cepbl nes-
TenbHOCTH. JIJIT pelreHns 3a1auu pacro3HaBaHus 00bEKTOB, HEOOXOMMMBI HAOOPHI KAYECTBEHHO ITOATO-
TOBJICHHBIX JTAaHHBIX JUIs 00ydueHus. Ha maHHBI MOMEHT CYIIECTBYET Psii MPoOIeM, KOTOPbIE HE TO3BO-
JSIOT TOJyYaTh oOydaroniue HaOOpBI JaHHBIX BBICOKOTO KadyecTBa MO MpHeMIeMOd cTommocTd. Kom-
TJICKCHBIN MOAXO0 K PEMICHUIO JAHHBIX IMPOOJIEM TO3BOJIMT MOBBICHTHh KA9eCTBO Pa3MEUYCHHBIX AHHBIX.
B nmamHO# craThe TpemaraeTcs pemieHHe IO CO3JaHUI0 TUIaT(GOPMBI, MO3BOJISIOIICH ITOJIH30BATEICM
OCYIICCTBJIATH MPOIIECC MOJATOTOBKH JAHHBIX C WCIOJIh30BAHHEM CIICIUAIBHBIX TeHMU(DUIIMPOBAHHBIX
MEXaHUK, BpEMEHHBIX OTpaHUYECHUH M CUCTEMBI MOTHBAIIHH.

Kniouesvie cro6a: McKyCCTBEHHBII WHTEIUIEKT, HEHPOHHAs CETh, pa3MeTKa JaHHBIX, 00ydaromast
BEIOOpKA.

Jns pa3pa®oTku U 00ydeHus: HEHPOHHBIX CETel KOMIIAHUM OCTPO HYKIAIOTCS B
OOJBIIMX MAcCHUBaxX pPa3MEUYECHHbIX HAOOPOB JaHHBIX. BO BceX KpyNHBIX OTpacisx HC-
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MOJIb30BAHME TEXHOJOTHMI HCKYCCTBEHHOTO WHTEJUIEKTa MPHUHATO Ha BOOPYKECHHUE.
KpynHbie koMIaHUM yBEIHUYMBAIOT CBOU €KErOJIHBIE PACXOJIbl HAa pa3pabOTKy M BHEIpe-
HUE MPWIOKEHUH C 3JIEMEHTaMU UCKYCCTBEHHOTO MHTEIUIEKTA, 3TO MO3BOJISET YJIyUILINUTh
OM3HEC-TIPOIECChI KOMIIAHUI U MMOBBICUTH X KOHKYPEHTHOE MPEUMYIIIECTBO Mepes] KOM-
MaHUSIMU, KOTOPBIE HE UCTIONB3YIOT HOBEHINIME TEXHOJIIOTUH B CBOUX Ipolieccax. B Haie
BpEMsI BOCTPEOOBAaHHOCTH MPOrPaMMHOI0 OOECIIEYEHHs Ha OCHOBE MCKYCCTBEHHOI'O WH-
TEJJIEKTa BO3PACTAET C KaXJbIM JIHEM, TaK Kak 00beMbl 00pabaTbiBaeMbIX JAHHBIX yBe-
JMYUBAIOTCS, TOBBIIIAETCS BBIYUCIUTENbHASS MOILIHOCTh KOMIBIOTEPOB M IMPOU3BOIM-
TEIHHOCTh AJITOPUTMOB. TEXHOJIOTMHM UCKYCCTBEHHOTO WHTEJUIEKTA MPOHUKIIU MTpaKTHde-
CKH B KXY OTpacib, MO3BOJMB MAIlIMHAM TOBOPUTH, CIyIIaTh, IBUTAThCS W TPUHU-
MaTh PEIICHHS, 3 MHOXXECTBO BAPHAHTOB MX WCIOJIb30BAHMS PACKPHIBAIOT IMOTEHIUATb-
HBbIE BO3MOXKHOCTH I pa3BUTHSI OM3HEca, MPUBJICKAIOT HOBBIE WHBECTUIIMU U CIIOCO0-
CTBYIOT U3MEHEHUSIM B CYIIECTBYIOMINX OM3HEC-TIPOIIeCcCax.

CornacHo otuery Tractica [2], TEXHONOIMH, UCIIOJIb3YIOIINE UCKYCCTBEHHbBIN HH-
Te/uiekT Ha KoHell 2018 roma, ucnonb3yrorcst B 258 obnacTax. [JTaBHBIM TeXHOJIOTHYE-
CKUM TPEHJOM OTpAciu SIBIISETCS pacrno3HaBaHHWE OOBEKTOB HA M300paKEHUH KOMIIbIO-
TEPHBIM 3PEHUEM.

[Ipu pabote ¢ n300pakeHWSIMH OAHON M3 Hamboyiee aKTyalbHBIX APXHUTEKTYD
HEHUPOHHBIX CETEH SIBISIOTCS KOHBOJIIOIMOHHBIE HEHpOHHBIE ceTH. OHU MO3BOJISIOT OCY-
HIECTBIISITh YCPEAHEHHEe KOMOWHANUN MUKcenel, 6e3 morepu nHbopmaimu 00 UX OTHO-
CUTEIFHOM pacmojOXeHHH. MoJienb «3allOMHHAET» CHIYy3T OOBEKTa M MOXKET pPacIio-
3HAaTh MOJOOHBII OOBEKT HA JPYroM M300pakeHHH. 3a MOCIEIHHUE /IBa Tofa B CPEeIHEM
BpeMs OOydeHHsSI MOJENIeH KiacCU(UKATOPOB AJis pelieHrs 0a30BOM 3aqadyu KOMITbIO-
TEPHOT'O 3PEHUs] YMEHBIIUIOCH B 15 pa3. DTo MoOKa3bIBaeT CTPEMHUTEIHLHOE PA3BUTHE aJl-
TOPUTMOB U BBIUYUCIUTEIBHBIX MOILIHOCTEH [1].

Common Objects in Context Challenge (COCO, pacnpoctpan€HHbIE 00BEKTHI B
KOHTEKCTE) — 3TO HOBBIM, YCIOKHEHHBIN aJlfOPUTM, MPEIOJIaralouuil onpesesieHrue
TpaHull Y 00BEKTa, a TAKKE TIO3BOJISIET Pa3ACIUTh CIICHBI HAa H300paKEHUH C TOYHOCTHIO
1o nukcens [4]. 3a nmociaeAHUE TPU rojla TOYHOCTh PELICHUS TaHHBIX 3a7a4 YBEJIMUUIIACh
Ha 70%.

B Hacrosimiee BpeMs cyliecTByeT HpoOsieMa KauecTBa MOATOTOBKH JAaHHBIX JUIs
oOy4eHusI HeHpOHHBIX ceTeil. Uem TouHee NaHHbIe, TI0/JaBaeMble Ha BXOJ I OOyUCHUS,
TEM BbIIIE KAYECTBO paclo3HaBaHUs 0OBEKTOB Ha Bbixoze. Takum oOpa3oM, 3a1a4a noj-
TOTOBKHM OOYYalolMX JaHHBIX SIBISIETCS] OJTHOM M3 KIIIOUEBBIX B BOMPOCE CO3/JAHUS pa3-
JUYHBIX PEHICHUH, UCTIONB3YIONINX UCKYCCTBEHHBIN MHTEIUICKT.

[Ipexxne Bcero ObUTH BBISBICHBI U TIOJITBEPIKICHBI CIICYIOIINE TUTIOTE3bI:

1. VY Tekymux CEepBUCOB II0 pa3METKE JAaHHBIX Yepecuyp HU3Kas BOBICYCHHOCTH
COTPYJIHUKOB B pabOUnil MPOIECC, UTO CKA3bIBAETCS HA KAYECTBE PE3yJIbTaTOB.

2. Tekymasi ppIHOYHASI CTOMMOCTH BBITIOJTHEHHOM pa0OTHI IO pa3METKE JaHHBIX
JUIsl 00y4YEeHUs! HE COOTBETCTBYET KaueCTBY.

3. Tlomp3oBaTelsiM, BBIMOTHSIONIUM Pa3METKy JaHHBIX HE MHTEPECHO U CKYYHO
OCYUIECTBIISITh 3Ty 3a7ady. [Iponecc ogqHooOpa3eH, HOITruid U MOHOTOHHBINA TPYJ TJIOXO
CKa3bIBa€TCS HAa KOHIIEHTPAIIMM BHUMAaHUS pa3METUMKa, U3-3a Y€Tr0 BO3ZHUKAET OOJIbIIOE
YHCJIO OIINOOK.

Takum 00pa3oM MOYKHO C/AENaTh BBIBOJ, YTO KayeCTBO SIBJSIETCS OCHOBHOW IMpO-
6eMoil B o0yacTy pa3MeTKH JaHHBIX. Ha Tekymuii MOMEHT KOMIIAaHUU-UTPOKU PBHIHKA
Pa3METKH JaHHBIX MUCIOJIB3YIOT TPy (PPUITAHCEPOB MM HAEMHBIX PaOOTHUKOB, KOTOPBIC
o0namaroT KpallHe HHU3KOW MOTHBAIlMEd K KAaYeCTBEHHOMY BBINOJHEHUIO CBOEH
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paboTsI [3], a Tak)ke UMEIOT HEeHOPMUPOBAHHBIN pabounii eHb. B pesynbrare pa3meueH-
HbIe HA0OPHI JAHHBIX UMEIOT OOJIBIIOE KOJUYECTBO OIMOOK, KOTOPHIE BHIHYKICHHO OT-
JAI0TCS HAa KOPPEKIIMIO, BO3MOKHO, HE OJIMH Pa3.

3asBiIeHHYIO pO0OJIeMy MpeasiaraeTcsl pa3pelnTh MyTeM pa3padoTKH MIaTGOpMBI
JUIs pa3MEeTKu JaHHbIX. [Ipolecc pa3sMeTku Ha JaHHOW miatgopMme MOJHOCTBHIO
reiiMupuuupoBaH, 4yTo J00aBIsE€T UHTEPECA U a3apTa, a MOHOTOHHAs padoTa JMILAETCS
TATOCTHOTO OLyIIeHUus TpyJa. [IpoayMaHHbII CETTUHT, pa3BUTHE MIEPCOHAXKA, COPEBHO-
BaTeJIbHBIC AIEMEHTHI, JTOCTH)KEHHS U MTOOLIPEHMS — OTIMYHAsI MOTUBALUA Ul IPOIYK-
TUBHOM Pa3METKHU.

Eme ogHrM MOTHBATOpOM AJIsi KAYECTBEHHOTO BBIMOJHEHUS PabOTHI ABISETCS 00-
pazoBaresnbHas cocTapistomas miatdopmel. Pasmedast qanHble, moiab3o0BaTeNu miatdop-
MBbl TOJYYarOT BHYTPUUTPOBYIO BAIOTYy, Ha KOTOPYK MOXXHO INpHOOpecTH 0Opa3oBa-
T€JIbHBIE TPOrPaMMBbI, KYPChl, JIEKIIMM C MHTEPECHBIMHM cliukepaMu. OrpaHudyeHue Bpe-
MEHH B paboTe KaXJIOTO TMOJIb30BaTElNs Ha TUIaT(opMe SBISIETCS eIle OJHONW MEXaHHKOU
NOBBIIICHUSI KayeCTBA JAHHBIX Ha BbIxoze. [Ipu HempepsIBHON NEATENIBHOCTH KOHIICH-
Tpalus CHUKAETCS 4yepe3 TpH yaca. XOPOIIUM MPUMEPOM CIYKUT paboTa aBUaJUCIET-
4epoB, rpauK KOTOPBIX CTPOTrO pa3OUT Ha KOPOTKME MHTEPBAJIbI BPEMEHH, YTO HE MO03-
BOJISIET paOOTHUKAM CHUKAaTh KOHLUEHTPALMIO U BHUMaHHE. Takum oOpa3oM Ipeajiaraer-
sl pa30uTh pabOTy KaXKA0Tr0 MOJIb30BaTeNs IU1aT(GOpMbl Ha 2 HHTEpBaja 1o 2 yaca B ICHb
C IIEpEephIBOM MUHHUMYM OJIMH 4Yac.

TexHOMOTUIO MPOEKTa YCIOBHO MOKHO Pa30UTh Ha JIBE YACTH:

1. Texuuueckast yacThb. [ pa3MeTKu M300paxK€HUIl MCIONB3YETCSI TEXHOJIOTHS
Canvas. Ilo cpaBuenuto ¢ nomyssipasiM pemienueM CVAT, oHa obmagaeT TaKuMU Tpe-
MMYILECTBAMH, KAaK BBICOKAasi CKOPOCTb OTKJIMKA, OTCYTCTBUE NEPETPYKEHHOCTH MHTEP-
¢eiica, BO3MOXXHOCTh THOKON HACTPOWKHM M MacmTaOupoBaHus. Vcronb3yemblil CTEK
texnosioruii: React, redux, Python, Flask, SQL. CepBucel: Amazon AWS.

2. TloBeneHuecko-IcUXoOJIOTHYECKass 4yacTb. Bech mpouecc redMudukanuu Ha
1at(opMe BBICTPAUBACTCS IKCIIEPTOM IO MOBEACHUYECKOM rncuxosoruu. BoneueHHOCTh
TIOJTb30BATENSl B TIPOIIECCHI, JKEJaHNE BO3BPALIAThCA HA TIATHOPMY KaKIIbIi I€Hb U pac-
CKa3bIBaTh O HEH CBOUM JIPY3bSM ONMPAETCS HA HAYyYHBIE UCCIIEIOBAHUS B 00JIACTH aHA-
au3a paboThl YETIOBEYECKOr0 MO3ra, IIOBEICHUYECKON IICUXO0JIOTUH, IPUHIUIIOB IPUHATHS
pELIEHUN.

Pe3toMupys Bce BbIlIECKa3aHHOE, MOKHO COCTaBUTh CIMCOK OCOGEHHOCTEH, KOTO-
pbl€ OTJIMYAIOT JJAHHOE PELIEHUE OT CYIIECTBYIOIIMX METOJIOB MOJATOTOBKH JAHHBIX U
pelarImx IpodaeMy KayecTBa MOANOTOBKU:

® [poIecC Pa3METKHU JaHHBIX MOJHOCTHIO FeMU(UIUPOBAH, YTO MO3BOJISET IO-
JTY4YUTh HauOOJIbIlIee BOBJICYEHUE B MPOIIECC;

® TIpearoiaraeTcs, 4ro Ha miatgopme OyayT paboTath B OCHOBHOM CTYIEHTHI
IT-cnieunanbHOCTEM, KOTOPBIE 3aMHTEPECOBAHBI HE TOJBKO B OMJIaTe padOThI, HO U MOJY-
YEHUH HOBBIX 3HAHWM U OIIBITA;

® JIOCTH)KEHHE BBICOKOI'O KAauyeCTBa JAaHHBIX HA BBIXOJE 32 CUET reMH(HUIMPO-
BaHHBIX MEXaHHUK, BPEMEHHBIX OTPaHWYCHUN pPAaOOTHI, a TaKkKe BBICOKOW MOTHBAIIUU
M0JIb30BaTeNel B IPOLecce Pa3METKH.
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BECTPAHIIEWHBIE TEXHOJIOT M BOCCTAHOBJIEHUSA 1
PEKOHCTPYKIIUU I'A30ITPOBO1OB

Hlaguzynnun Hnvoap lllamunesuu
MarucTpaHT BTOPOTo Kypca,
MoxeBckuii rocygapCcTBEHHBIN TeXHUUECKUM YHUBepcuTeT uMeHn M. T. KanamHukosa,
Poccus, r. MxeBck

Ceanoea Mapuanna Bukmopoena
KaHJI. TEXH. HayK, JOLICHT,
W>keBckuii rocy1apCcTBEHHBIM TeXHUYECKUI yHHBepcuTeT uMeHu M. T. KanamHukosa,
Poccus, r. MxeBck

B nanHoil paboTe nprBeIeHBI KpaTKHUe CBEIEHHUS O TEXHOJOTHAX BOCCTAHOBIICHHUS (PEKOHCTPYK-
1K) TPYyOOIIPOBOJOB M CBSA3aHHBIMH C HUMH ITOATOTOBUTEIBHBIX OIEPALHH.

Krrouesvie crnosa: Ta3ompoBoabl, OeCTpaHIICHHBIE TEXHOJIOTHH, OYICTKA TPYOOIIPOBOIOB, IPO-
TSKKA TIOJTMATUICHOBBIX TPYO, OOJIUIIOBKA BHYTPEHHUX CTCHOK TPYOOIIPOBOJIOB, MPOJIaBIMBaHUE TPYO.

Beenenne

ITonzemHbIe cTanmbHBIE TPYOONPOBOIBI, TOCTPOEHHBIE MHOT'O JIET Ha3ajl, HEN30exK-
HO CTaperoT U TPeOYIOT PEryysipHOro TEXHHYECKOI'0o KOHTPOJI, MPOBEPKH paboTOCIIO-
COOHOCTH, TIEPUOJIMYECKOTO PEMOHTA, BOCCTAHOBJICHHUS WM peKOHCTpyKuuu. CtapeHue
MOJI3€MHBIX TPYOONPOBOAHBIX KOMMYHHUKAIIMH MPUBOAUT K POCTY aBapUHHOCTH H3-3a
MOBPEXKJEHUSI TPyO HApY>KHOM M BHYTPEHHEW KOPpO3UEH, K CHIKEHUIO MPOMYCKHOU
CHOCOOHOCTH TPYOOIPOBOIOB M3-3a 3apacTaHus TPyO, YBEIMYCHHIO 3aTpaT Ha HKCILTya-
TaLHIo.

TpanuuuoHHble TpaHILIEHHbBIE CIIOCOOBI BOCCTAHOBIIEHUS PabOTOCIOCOOHOCTH Ta-
30IIPOBOJIOB COIPSDKEHBI C BBIIIOJHEHHEM OOJBIIOT0 00beMa 3eMIISTHBIX padoT, Kperuie-
HUEM CTEHOK TPAaHILIEH, NEPEKPBITUEM TPAHCIOPTHBIX IIOTOKOB, Pa3pyILUEHUEM IOPOXK-
HBIX TIOKPBITUH, TTOBPEKICHUEM 3€JIEHBIX HACAKIACHUN U T. J. B roponax ¢ mioTHou 3a-
CTPOMKOM, KaK MPaBUIIO, TPAHIIEHHASI TEXHOJIOTHSI OKa3bIBAETCSI BOOOIIE HETTPUEMIIEMO.
[IpyHuMasi BO BHUMaHUE CTOMMOCTb PabOT OTKPBITHIM CHOCOOOM U €KErOJIHbIE TEMIIbI
CTapeHHs Ta30pacIlpeieIUTEIbHBIX CETEel ITOT BOIMPOC MOXKHO PELINTh, IPUMEHsA Oec-
TpaHILEHHbIE TEXHOJIOTUU BOCCTAHOBJIEHHS TPYOOIPOBO/IOB, MO3BOJISIONIMX B pa3bl CHU-
3UTh NIPSIMbIE U KOCBEHHBIC 3aTPATHI.

O4uncTKa BHYTPEHHEH MOJI0CTH PEKOHCTPYHPYEMbIX TPYOONIPOBOAOB

[IpeaBaputeabHBIM 3TAIOM OECTPAHIIEHHBIX TEXHOJIOTUNA BOCCTAHOBJICHHS (KaIu-
TJIBHOTO PEMOHTA) WM PEKOHCTPYKIUHU JIOOBIX TPYOONPOBOJOB SIBISAETCS OYHMCTKA
BHYTPEHHEW MOJOCTH TPYO, MPUCHIOCOOTIEHHAs K UCIIOJIb3yeMON OecTpaHIIeHON TeXHO-
goruu. OUUCTKa MPOBOJUTCS MOCIE MPOAYBKH IMOJIEKAIIETO BOCCTAHOBICHUIO YUacTKa
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razonpoBoza. Crocod OYUCTKH ONpEeaesseTcss B 3aBUCUMOCTH OT CTENEeHM U BUJA 3a-
TPA3HEHUN U MOXKET OBITh NMPOBEJCH C MOMOIIBIO IECKOCTPYHHBIX alnapaToB, CKPEOKOB,
TIOPIIHEH, METOK, (hpe3 ¥ THAPOOUHCTHOTO 000PYAOBAHUSI.

Pa3Hble TEXHOJOTMU BOCCTAHOBJIEHHUS TPEOYIOT Pa3IUYHONW CTENEHU OUUCTKU
BHYTpEHHEW mojocTu. i 3TOro moa0HparoTcsi Te npucnocoOiaeHus U 00opyaoBaHueE,
KOTOpbIE YJOBJIETBOPSIOT 3TUM TPEOOBAHUAM OYUCTKU. Tak, JUisi OOBIYHON HPOTSKKU
MOJIMATUIIEHOBBIX TPYO ¢ YMEHbUIEHUEM AHAMETPAa PEMOHTUPYEMOIO ra30MpoBoja ObIBa-
€T J0CTaTOYHO NPOTALUTh HECKOJBKO Pa3 B JEHCTBYIOLIEM CTaJbHOM TPyOOIIpPOBOJE
CKpeOOK-KanuOp ¢ pe3nMHOBBIMU BCTaBKaMU (TaK HAa3bIBAEMBIM «epIi»), ONpeaesstomni
NPOXOJHOE CeueHHe TPYOONpOBOAa U yNAISIOMINNA OKAIWHY U Pa3IMyHble KPYIHBIE OT-
JIO’KEHUs, CIIOCOOHBIE TITyOOKO MOBPEAUTH MOBEPXHOCTH TPYO. [l TexHomoruii Boccra-
HOBJICHUS C ITOMOUIbIO MPOPUIUPOBAHHBIX TPYO TpedyeTcst GoJiee THiaTeabHasi OYUCTKA
BHYTPEHHEW NOJIOCTH. B 3TOM ciyyae NMpUMEHSIOTCS pa3Hble MEXAHUYECKUE CAMOJIBU-
KYIIUECS WM MPOTATUBaeMbIe (pe3bl U CKpeOKH. TexHOoIorus ¢ MpUMEHEHHEM TKaHEBO-
ro MOJIMMEPHOTO IIIJJaHra TpeOyeT OYMCTKU BHYTPEHHHMX CTEHOK MPAKTUYECKH «I0 3ep-
KajgbHOro Onecka». Hanuuue Ha TpyOax na)ke HE3HAUUTEIbHBIX KOPPO3HMOHHBIX OTJIOXKE-
HUM WIM TBUIEBUIHBIX 3arps3HEHUN YK€ HE TapaHTHPYIOT NPOYHOCTb COEIUHEHUS
nuiaHra ¢ Tpy0oii- 06omoukoi. [103TOMy Mpu TEXHOJIOTHH IIUTAHTOBON OOJUIIOBKU TPY-
O0OnpoOBOJI 110 OKOHYAHUU MIPEIBAPUTEIBHON OUUCTKH HEOOXOAMMO MoJIBEpraTth o0padoT-
K€ CTPYSMH BOJbl NPU CBEPXBHICOKOM THUIPABIMYECKOM JAaBlieHUH. Takoi crocod
OYHMCTKH TIOJYYHJI Ha3BaHUE BaKyyMHO- BOISHOTO (hpe3epoBanusi. Bona, mogaromasics u3
comnen ¢pe3bl noa AasienueM a0 250 MIla, obnanaer ApoOSIILIUM U pEXYLIUM JIEHCTBU-
€M, U 3a JIBa IPOXoJa yAaaseT JIIoOble 3arpsi3HEHUs] 1 KOPPO3UOHHBIE OTI0KEHUS, OCTaB-
751 YUCTYH0 METAJNIMYECKYyr0 noBepXHOCTh. Ilockonbky Boaa HarpeBaercs 10 50-70 "C,
OHa JOCTAaTOYHO OBICTPO MPOCYIIUBACTCS.

CucreMbl 111 TeJIEBU3MOHHOM HHCIIEKIMH TPYOONIPOBOA0OB

TeneBuznoHHast MHCIIEKLUS (BUACOAMATHOCTUPOBAHUE) MTPOBOAUTCS IMEpe]l Haya-
JIOM BOCCTAaHOBHUTEIIBHBIX PadOT M J1aeT BO3MOXKHOCTH 3apaHee OIpPEeNeIUTh MPOXOIH-
MOCTb Ta30MPOBOAA, & IPU HATHMYUHN BHYTPEHHUX N1€(HEKTOB, MPENATCTBYIONINX €€ Mpo-
BEJICHUIO, — ONPEJEINTh UX XapakTep U crnocob ycrpanenus. Eciau npu koHTposie ¢ mo-
MOIIBIO BUJEOKaMepbl OyAyT BBISABIEHBl YYAaCTKU Ta30IPOBO/A, MEIIAIOLINE MPOLECCY
BOCCTAHOBJICHUS (HEyYTEHHBIE YTl TIOBOPOTA, KOHACHCATOCOOPHUKH, TUAPO3aTBOPHI U
T.A.), B MIPOEKTHYIO M pabOyyr0 JTOKYMEHTAIMIO JOJKHBI ObITh BHECEHBl U3MEHEHHUS U
BCKPBIThI JOTIOJIHUTEIIbHBIE KOTIOBAHBI.

TeneBuznoHHbIE POOOTHI MIIM CUCTEMBI JJISi TEJIIEBU3MOHHOW WHCHEKIHH TPYyOO-
IPOBOJIOB MPEJCTABIAIOT COOOW MepeMelaroniics BHYTpU TPyOONpoBOJa KOJIECHBIN
TPaHCHOPTHBIA MO/YJb, HA KOTOPOM pacIojiaraeTcsi BUACOKaMepa, CUTHaJ KOTOPOH Io-
CTyIaeT Ha AUCILIEH Ooreparopa.

MeTtoa NPOTAKKH NMOJIMITHICHOBBIX TPY0 B CyIIECTBYIOIIUX TPYOONIPOBOAax

MeTo BOCCTaHOBICHHSI M3HOIIEHHOTO TPYOOMPOBOJA MPOTSHKKOW B HEM TOJH-
ATUJICHOBBIX TPYO sIBisieTcsl HanboJiee U3BECTHBIM M MPOCTBIM C TOYKU 3PEHUS BO3MOXK-
HOcTel ero npuMeHeHus. IM MO>KHO peMOHTHPOBAThH ra30MpOBO/Ibl KAK HU3KOI'O U Cpel-
Hero, Tak u Bbicokoro (1o 0,6 MIla) naBneHuil, a Takke OCYIIECTBISATh PEKOHCTPYKLIHUIO
CETH C MEPEBOJIOM Ta30MpPOBOJIOB C HU3KOTO JaBieHus Ha Oojee Bbicokoe. OOBIYHO ISt
3TOr0 METOJA MCIOJIb3YIOTCS CTaHJApTHbIE IJIaJKue TPYObl U3 MONMATUIIEHA MOAXOMS-
mero nuamertpa. [lonepeunoe ceuenune TpyObl octaeTcst Heu3MeHHbIM. [lpu aTomM mMetoze
PEKOMEH/YETCSl HCIIOJIb30BaHUE TPYO C OTOTHUTEIBHON BHEUIHEH 0007109KOH, oOecre-
YUBAIOLIUX HA/IECKHYIO 3aIUTY OBEPXHOCTHU MPOTITUBAEMBIX TPYO OT ONACHBIX IS HUX
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HpOAOJbHBIX MOoBpexaAeHni. CoennHeHre TpyO OCyIIECTBISIETCS TPHU MOMOIIM CTHIKOBOM
cBapkH. B KoTII0BaHaX BO3MOJKHA CBapKa JETAISIMU C 3aKJIaJHBIM 3JIEKTPOHATPEBATEIIEM.
OOBIYHO TSI PEMOHTA CIIOCOOOM MPOTSKKU BBIOMPAIOTCS TPSIMOJMHEHHBIC WIIN
MJIaBHO M30THYThIE YYaCTKU ra3oIpoBOJia, MOCKOJbKY MPOTSHKKA TPYO uepe3 M3HOUICH-
HBII TPyOONPOBOJ] ¢ MaJbIM PAJNYCOM M3TH0a BHI3BIBAET JOTOJIHUTEIBHOE CONPOTUBIIC-
HUE MPOTSHKKE U OMACHOCTH TOBPEXKICHHSI TIOBEPXHOCTHU TPYOBI.
IIporsizkka npeABapUTEJIbHO NPOPUIMPOBAHHBIX MOJUITHICHOBBIX TPYO

[TpoTskka mpenBapUTEIbHO MPOQPUIMPOBAHHBIX MOJUITUICHOBBIX TPYO Ipeny-
CMaTpUBAET IPUMEHEHHUE JIMHHOMEPHBIX, MPO(PUIUPOBAHHBIX B CEYEHUU MOTUITUIICHO-
BBIX TpyO. B 3apyOexHoil mpakTuke Takue MeToAbl monyunminn Ha3BaHus «U-Liningy,
«Subcoil» n gpyrue. [lonusTunenossie TpyObl, IPUMEHSIEMbIE IPU TAHHOM METOE MPOo-
U3BOJICTBA padoT, BBITYCKAIOTCS MO CHELMAIbHOMY 3aKa3y U JIOJDKHBI UMETh HAapy>KHBIN
UaMETP, COOTBETCTBYIOUINI BHYTPEHHEMY IUAMETPY PEKOHCTPYHPYEMOI'O Ia30MpOBO-
7a. OTO CBSI3aHO C JKEJTaHWEM KaK MOXXHO MEHBIIIE TOBJIHITh Ha YMEHBIIICHHE BHYTPEH-
HEro JMaMeTpa CyIIEeCTBOBABILErO Ia30lpoBOAd. B 3aBOACKMX yCIIOBUSX 3TH TpYOBI
OPOXOAST CIEIUaIbHbIE TECTOBBIE MCIBITAHUS IO OLEHKE CIIOCOOHOCTH BO3BpaTa K HC-
XOJHOU (hopMe KOJIBIIEBOTO CEYCHHUS.

[Toce u3roroBieHMs, TpydaM TEPMOMEXAHUYECKUM ITyTEM MPUAAOT (HopMmy Jia-
TUHCKUX OYyKB «U» nmm « W», CUJIBHO COKpAIIAloIlyl0 IONepeYHoe CeYeHne, U HaMaThl-
BalOT Ha OapabaH JuIs TPaHCIOPTUPOBKH. YMEHBIICHHUE MONEPEYHOr0 CEYEHHUs OCy-
MIECTBIISIETCA C 1IeTbI0 00JIeTYeHNs BBEICHHS TPYOBI B CYIIECTBYIONIUI TPYOOIIPOBOI.

[lepen mpoTsKKON BHYTPEHHSSI TIOJIOCTh BOCCTAHABIMBAEMOro TpyOOnpoBoaa uc-
CJIElyeTCs ¥ TIATEeJIbHO OUYMIIAETCS OT Pa3HOro poJia OTJIOKEHUH, OKainuHbl U T.11. [locne
OPOTSDKKM MPOGUIMPOBAHHON TpyObl el mpujaercs NepBOHauyaibHas OKpyrias (opma
[pU TOMOIIY NOJAABAEMOM 0/ AABJICHUEM MAapOBO3AYIIHONW CMecH. [ 3ToM Lenu mpo-
TAHyTas poduIupoBaHHas TpyOa oOpe3aeTcs 10 HY>KHOW JJIMHBI U ¢ 00€MX CTOPOH 3a-
KPBIBAETCSl CHEIMAIBHBIMU 3ariaymkamu. [Ipu monade BHYTpb CKaTOM MapoBO3IyIIHON
cMmecu ¢ temneparypoit 6onee 100°C Tpyba pacimupsieTcs 10 CBOEro MepBOHAYAILHOTO
muameTpa (3 dexT mamsaT) TakuM 00pa3oM, YTO TPOUCXOIUT €€ IIOTHOE MPHIICTaHue K
CTEHKaM PEKOHCTPYUPYEMOTr0 ra3orpoBo/ia.

IIpoTs:kka npeaBapuTeIbHO 00KATHIX MOJIUITHICHOBBIX TPYO

3tot crocob u ero pazHounHoctu («Rolldouny, «Sliplining», «Swage Liningy)
MpeIyCMaTPUBAIOT MPAKTHUYECKU TE€ )K€ OTMEPAIid, YTO M MPEIbIIyIIni, HO BMECTO TpO-
(uirpoBaHus TpyObl MPOU3BOAUTCS MPOLIECC €€ MPeIBAPUTEIbLHON X0JI0AHOH Aedopma-
muu. Crnoco0 OCHOBaH Ha IUIACTUYECKHUX CBOMCTBAX MOJUATUIICHA, MO3BOJISIOLINX
YMEHBIIUTh HAPYXKHBIA AHAMETp TPYObl MOCIE €€ MPOXOXKICHHUA Yepe3 OOKUMHOE
ycrpoiictBo. [Ipu aTom okpyrias ¢popma TpyObl coXpaHseTcs, a JUaMEeTP YMEHbBIIACTCS
npuMepHo Ha 8-15%. Iyt mpOTSHKKU MCHONB3YIOTCS TPYObl M3 MOJMATUIIEHA CTaHIapT-
HOT'O TUIIOPa3MEPHOTO psifia U CIIEHUAIBHO U3TOTOBJICHHBIE 110 TUAMETPY TPYOBI.

[To merony «Rolldoun» ymenbpmieHue auamerpa TpyObl MPOMCXOAWT 3a CUET €€
MpoxoJia 4yepe3 psAl NoJycPepuuecKUX BpallalOIIUXCs KAaTKOB CIEUHUAIbHON MAIMHBI.
Hcnonp3zoBanue i 00KMMa BpaILIAIOLIMXCSl KATKOB YCKOPSET MPOLECC MPOTACKUBAHUS
U CHUXKAET MOTPEeOHOCTh B YPOBHE MOIIIHOCTH TAroBoi jebenku. K HepocTatkaMm MOXKHO
OTHECTH CJIOXHOCTh OOKMMHOTO YCTPOMCTBA M €ro JOCTAaTOYHO OOJIbIION Bec W rada-
puTHBIE pazMepsl. Tunopasmepp Tpy0 orpanuues d, 400 mm u SDR 17.

Meton «Swage Lining» ocHOBaH Ha JaedopManuu TpyO ¢ UCHOIb30BAHUEM KO-
HYCHBIX OOKMMHBIX KOJIEHl. DTOT METOJ TEXHOJOIMYeCKH Oojee MpOoCT, YeM METOJ
«Rolldoun», HO TpebyeT mpuMmeHeHus1 Oojiee MOIIHBIX TATOBBIX JeOemnok. Kpome Toro,
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ero omiMyaer OoJjiee MeJUIeHHas CKOPOCTb MNpoTackuBaHus TpyO. Ilpu TexHomoruu
«Sliplining» mpUMEeHSIOTCS CHeNHaIbHbIe CMaYUBAIOIINE PACTBOPDI, YMEHBIIAIOIINE CH-
JIbI TPEHHUSL.

IIporsixka ¢ pa3pylieHueM cTapoii Tpyobl

JlanHast TexHojorusl BoccTaHoBIeHUs («Pipebursting» mo 3apy0OexHo# TepMUHO-
JIOTHH) TIPEAyCMaTpUBaET YaCTHYHOE WM TIOJTHOE pa3pylIeHne 3aMeHseMOor TpyOsI (dy-
TYHHOM, acOOIIEMEHTHOM WM CTalbHOM) U OJHOBPEMEHHOE €€ 3aMEIlCHHE MPOTATHBAC-
MO MOJIMATUIICHOBOI TPyOOI TOTO e U JJaXKe Yy Th OOJIBILIET0 uaMeTpa.

CyTb pa3paboTaHHOIO METOJ]a COCTOUT B CIEAYIOLIEM: BO BXOJHOM KOJIOALE (MK
CHEUAIBHO MOJArOTOBICHHOM KOTJIOBAHE) pa3MELIAeTCsl YAAPHBIM MexaHU3M (ITHEBMO-
WIH TUAPONPOOOMHHUK) CO CMOHTUPOBAHHOM CIlEMAIbHOM HAacaJKoM — paspyllaroiien
TOJIOBKOM C PACIIMPUTENEM, K KOTOPOW IPUCOEAMHAETCA LUIAHT OT KOMIIPECCOPHOMU
YCTaHOBKHU U TPOC OT JICOEIKH, MPOTSIHYTHIN Yepe3 3aMeHsIeMblil yU4acTOK TpyOOompoBoa.
Jlebenka ycTaHaBIMBAETCA CO CTOPOHBI MPUEMHOTO KOTJIOBaHA M 3a CYET HATSIKCHHS
TpPOCa yAEpKUBAET TPACKTOPHUIO paciuupuTeld. Paspyiiaromas rosoBka OCHauleHa Of-
HUM WUJIM HECKOJIBKUMHU CTaTbHBIMU PEXKYILIMMU WIH JPOOSIIIUMHU HOXKAMH.

[Ton neiicTBueM yaapoB mpoOOMHMKA pa3pylIarolias rojloBKa HAYWHAET Iepeme-
IaThCsl MO 3aMEHsieMON TpyOe, pa3MaibiBas €€ Ha 4acT, a 3aJHsAg 4acTh, OCHAILEHHAs
pacimpuTesIeM, pacTaJKuBaeT 00JIOMKH B CTOPOHBI U BTPaMOOBBIBAeT UX B IpyHT. B 00-
Pa30BaBILYIOCS CKBAXXUHY 3aTSATMBAETCS HOBBIH MOJIMATHIICHOBBIN TPyOOIPOBO/I.
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