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CEKUNA «DUSNKO-MATEMATUHECKUE HAYKU»
MAIIMHHOE OBYUEHME. BOJIBIIIUE JAHHBIE. HEUPOHHBIE CETH

Anmowkuna Anacmacus Hukonaesna
CTYJIEHTKa YETBEPTOIr0 Kypca SKOHOMUYECKOTO OT/CJICHHUS,
HaGepexnouennunckuit unctutyT Kazanckoro (IIpuBomxckoro) geaepanbHOro
yHuBepcurera, Poccus, r. Habepexnsie YenHsl

B cratse MammHHOE 00ydeHIE pacCCMaTPUBAETCS C TOYKH 3PEHUS TOTO, YTO MAITUHHOE O0ydeHHE
KaKIBIH JeHb 3aHIMAaeT Bce OOJbIIee MECTO B HAIEH JKU3HH Oaroiaps MHUPOKOMY CIIEKTPY €ro MpuMe-
HeHuil. Haumnasi ¢ aHanu3a mpoOOK M 3aKaHUWBAsh CaMOCTOSITCIBHBIM BOXKJCHHEM aBTOMOOWIICH, BCE
0oJIbIIIe ¥ OOJIBIIIE BUJOB JCATEILHOCTH MEPEXOAIT HA CAMOOOYUAIOIINECs MAIIUHBI,

Kniouesvie cnosa: mammuHoe o0y4yeHue, OonblINe TaHHBIE, HEHPOHHBIE ceTH, Big Data, perpec-
CHsl, KJIacTepu3allus, HICKyCCTBEHHBIA WHTEIICKT.

MammHHOoe 00ydyeHre CUMTAETCA OTPACIbl0 UCKYCCTBEHHOIO MHTEIEKTa, OCHOB-
Has nuaes KOTOPOW 3aKIH0YaeTcs B TOM, YTO KOMIBIOTEP HE IPOCTO UCIOJIB3YET 3apaHee
HaNMCAHHBIM aIrOPUTM, HO U YUUTCS peliaTh IpoOIeMbl.

Kaxnoit paboyeii TeXHOJIOTUH MAIIMHHOTO 00Yy4eHUsI MOXKET ObITh HA3HAUYEH OJIUH
13 TpeX ypOBHEHN NOCTynHOCTH. [IepBbIli ypOBEHb — 3TO KOTZa OH AOCTYIIEH TOJIBKO IS
Pa3HbIX TEXHOJIOTMUECKHX ruranToB ypoBHs Google unu IBM. Bropoii atamn, koraa cTy-
JEHT C ONPEICICHHBIMU 3HAHMSIMH MOXET HCIOJB30BaTh CBOM BO3MOXKHOCTH. Tperuit
ATam, Korja Ja)e MOXKUIble JIFOJAU MOTYT UCIOJIb30BaTh €r0 U HAyYUTHCS YIPABIATh UM.

MammHHOe 00yueHue ceiluac HaxoJUTCs Ha CThIKE BTOPOTO U TPETHEro YPOBHEM,
II03TOMY CKOPOCTh M3MEHEHHS MHpa C MOMOIIBIO 3TOM TEXHOJOIMH YBEJINYUBAETCS C
Ka)KIbIM JTHEM.

BonbIIMHCTBO BUJOB ACSITENBHOCTH MO MAIIMHHOMY O0YYEHHIO MOKHO Pa3esiuTh
Ha KOHTpoJIupyeMmoe o0yueHue u ooydenue 6e3 yuureneit. [lon «yuurenem» 3nech noju-
pa3yMeBaeTcsi cama Hjes BMELIaTeIbCTBa 4YejaoBeKa B 00paboTky naHHbIX. Korma mbl
Y4UM C YYUTENIEM, Y Hac €CThb JJaHHble, HA OCHOBAaHUU KOTOPBIX MbI JIOJKHBI YTO-TO
MpesicKa3aTh U HEKOTopble runoTe3bl. Korga Mbl yunmMcst 6€3 yuuTens, y HaC €CTh TOJIBKO
JAHHBIC, CBOMCTBA KOTOPBIX MbI XOTUM HaWTH.

[Tpumep mammHHOTO O0yueHus ¢ «yuutenem». Mmerorcs nanuesie o 10 000 xBap-
TUp B ropoje MockBe, Iuionaab Kaxa0i KBapTUPbI, KOJIMYECTBO KOMHAT, 3TaX, Ha KOTO-
POM OHa pacroyiokKeHa, palloH, HaJM4YKUe N3BECTHA MAPKOBKA, pacCTOSIHUE /10 OnmKaiiien
CTaHIMM METpo U T.1. KpoMe Toro, Takke M3BECTHA CTOMMOCTh Ka)KJOW KBapTHUpHI. 3a-
Jaya MalIMHHOTO OOYYEHHUs 3aKJII0YaeTcs B CIEAYIOIIEM: MOCTPOUTh MOAEIb, KOTOpas
Ha OCHOBE AITHX IMPHU3HAKOB OYJET Npe/iCKa3blBaTh CTOMMOCTb KBapTHpbI. JTa 3aaaya
Ha3bIBAETCsl PErpeCCUOHHOM. KpacHble TOUKM — JOCTyNHbIE AaHHbIE (IO OCH X — 3Haye-
HUE aTpulyTa, 0 OCH y — 3HAUE€HUE OTBETA), CUHSIS IUHUS — IOCTPOSHHASI MOJIETb.



Perpeccus

Puc. IToctpoennas Mmoenb

Knaccsl 3a1a4 MalmmHHOTO 00y4YEeHUS:

— 3agada perpeccuu: NPOTrHO3WPOBATh MATEPUAIBHBIM OTKIMK IO Pa3IMYHBIM
KputepusM. [[pyrumu ciioBaMu, OTBETOM MOKET ObITh 1, 5, 23, 575 unu moboe apyroe
JNENCTBUTENIBHOE YUCIIO, KOTOPOE, HAIPUMEP, MOXKET MPEACTABIATH CTOMMOCTh KBapTH-
pbl. [Ipumepsl: MPOrHO3UPOBAHME CTOMMOCTH aKLUM B TEUEHUE LIECTH MECSLEB, IPOrHO-
3UpOBaHUE MPUOBUIM MarasuHa B CIEAYIOIIEM MecCsIEe, IPOrHO3UPOBAaHNE KaueCTBAa BUHA
B CJIETIOM TECTE.

— 3aiava KiIacCU(PHUKAIMK: MIPECKa3aTh KATErOPUYHBIN OTBET HA OCHOBE pa3jiny-
HBIX XapaKTEpUCTHK. J[pyrMMu CjI0BaMH, CYLIECTBYET OTPAHUYEHHOE KOJIMYECTBO OTBE-
TOB Ha 3Ty NMpobjeMy, HaIpUMep, €CIIU Bbl OIpeAeNseTe, eCTh JIM y MalleHTa 3a0o0JeBa-
HUE WJIM MUCBMO sABIIAeTCA cnamoM. IIpuMepsl: pacrno3HaBaHWe NOYEpKa, ONpPENEICHUE
NPUCYTCTBUS YEJIOBEKA UM KOIIKH HA KapTHUHKE.

— 3ajgaya KJIacTepu3aluu: pas3feieHUe JAaHHBIX Ha MOX0Xkue kKareropuu. [Ipnme-
pBL: JI€JIeHUE KIMEHTOB OIlepaTopa COTOBOM CBSI3U IO IUIATEXKECIOCOOHOCTH, JEJIEeHUE
KOCMHMUYECKUX OOBEKTOB HA MOXOKHE 00BEKTHI (TaJIAKTUKH, TUIAHETHI, 3B€3/1bI U T.JI.).

— 3agaya yMEHBIIEHUs Pa3MEpPHOCTU: HAYUYWUTHCS ONMMCHIBATh HAIIM JaHHBIE HE
N 3HakamMu, a MEHBUIMM 4YHUCJIOM (00BIYHO 2-3 A HocHeAyrolleld BU3Yyalu3aluu).
B kauecTBe npumepa, TOMUMO HEOOXOAMMOCTH BU3yaJIU3aI[lH, MOKHO IIPUBECTH CKAaTHE
JAHHBIX.

— 3ajada BBIABJICHUS AHOMAJIWM: HA OCHOBE IPU3HAKOB HAYYUTHCSA pa3iInyaTh
aHOMaJIMM OT «HeaHoManuiy». Kaxercs, 4To 3Ta 3a7a4a HUYEM HE OTIMYAETCSA OT IpOo-
onembl knaccupukanuu. Ho ocoGeHHOCTh 0OHApYKEHUsT aHOMAJTUH 3aKITI0YaETCS B TOM,
YTO y Hac 1100 O4YEeHb MaJyo, TUOO0 HET MPUMEPOB AHOMAIHM 111 00y4YeHUs MOJIEIH, TO-
TOMY MBI HE MOKEM DPELIUTh TaKylo Mpodiiemy, Kak mpobiema kinaccupukauuu. Ilpu-
Mep: BBISIBICHNE MOIICHHUYECKUX OTepanuii ¢ 6aHKOBCKOM KapTOM.

B mamuHHOM 00y4eHHH CYIIECTBYET OOJBIIOE KOJTUYECTBO AITOPUTMOB, HEKOTO-
pbI€ U3 KOTOPBIX JOBOJIBHO YHUBEpPCAIbHBIL. [IprMephl TakuX aqropuTMOB BKIIFOYAKOT Me-
TOJ, OIIOPHBIX BEKTOPOB, ONEPEKAIOIINE JEPEBbs PEIICHUN WM T€ K€ HEHPOHHBIEC CETH.
K coxanenuto, OONBIIMHCTBO JIOJEH CMYTHO OCO3HAIOT CYIIHOCTh HEMPOHHBIX CETEH,
NpHUCBanBasi UM CBOICTBa, KOTOPHIMU OHM HE 00JIaJat0T.

HelipoHnHas ceTb (MM MCKYCCTBEHHAsi HEUPOHHAsI CETh) — 3TO CETh HEUPOHOB, B
KOTOPOM KaXIblii HEHPOH MpPEACTaBIIAET COOOM MaTeMaTHYECKYI MOENIb PeaTbHOTO



HelpoHa. HelipoHHble ceTu cTanu oueHb nonyaspHeiMu B 1980-x u Havane 1990-x, HO B
KoHIle 1990-X uX nomyJasapHOCTh pe3ko ynayia. OJQHaKo B MOCIEIHEE BPEMsS 3TO OJHA U3
MEPENOBbIX TEXHOJIOTHI, HCHOJb3YyEMbIX B MAIIMHHOM OOy4Y€HUHU, MpUMEHseMas B
OTPOMHOM KOJHMYECTBE MpuiokeHui. [IpuunHa Bo3Bpara K MOMYJISIPHOCTH MPOCTA: BbI-
YUCIINTENbHAS MOIHOCTh KOMIIBIOTEPOB BO3POCIIA.

Hcnonb3yst HEHpOHHBIE CETH, MOKHO PEIIUTh XOTsS Obl MpOOIeMbl perpeccuu u
KJaccu(UKalMKM U TOCTPOUTH YPE3BBIUANHO CIIOKHBIE Mojenu. He BaaBasich B Marema-
TUYECKUE JIETaIM, MOKHO CKa3aTh, 4To AHzapell Hukonaesuu Koiamoropos B cepennHe
IPOIIJIOro BeKa JI0Ka3all, YTo Jit00asi MOBEPXHOCTh MOXKET OBbITh alIPOKCHMHUPOBAHA C
0001 TOYHOCTBIO C TOMOIIBIO HEHPOHHOM CETH.

@akTHYECKH, HEUPOH B UCKYCCTBEHHOM HEHPOHHOW CETH SIBJISAETCS MaTeMaTHye-
ckoi (yHKIMeN (HampuMep, CUrMOUAAIBHONU (DYHKIMEH), KOTopas IMOJIydaeT BXOAHOE
3HAYEHUE U Ha BBIXOJE IOJIy4aeTCs 3HAYECHME, MOJTYyYEHHOE C MCIOJIB30BAHMEM TOW K€
caMoOi MaTeMaTU4ecKoil PyHKIIUH.

OpHako B HEHPOHHBIX CETSAX HET HUYEro BOJIIIEOHOTO M TAaWHCTBEHHOIO, U B
OOJIBIIMHCTBE CIIYy4aeB HET NMPUYMH OECOKOUTHCS O creHapuu (uiabma «TepmuHaTtopy.
[Ipennonoxum, ydeHble 0OOy4nuIud HEMPOHHYIO CETh PACIIO3HABATh PYKOIMCHBIE YHUCIIA.
Kaxk pabotaet 3T0 npuiioxkeHre U TOYeMy HE O YeM OECTIOKOUTHCS?

[Ipennonoxum, Ml paboTaem ¢ n3o0paxeHussMu pazmepoM 20x20 nuxcenel, rue
KaX/IbIil MUKCENb MPEICTaBIEH B rpajalusx ceporo (Bcero 256 BO3MOKHBIX 3HAUCHUI).
B otBet MBI nmeeM onHO u3 yucen: ot 0 1o 9. CtpykTypa HEMpOHHOM ceTH, OyAeT clie-
ayromieil: B mepBoM cioe Oynet 400 HelipoHOB, I/ie 3HaYeHHE KaXKJoro HelpoHa Oyner
PaBHO MHTEHCHBHOCTU COOTBETCTBYIOLIETO ITUKCES.

Pebpa HelipoHHOW ceTn OyIyT COOTBETCTBOBAThH ONPEIEICHHbIM yuciaaMm. Kpome
TOTO, 3HAUEHUE B HEWpOHE OyJIeT paccMaTpHUBAThCS KakK CIEAYyIOIlas cymMma: 3Hau€HUe
HEepoHa MpeabIAyIIero ciI0s YMHOXKEHHas Ha 3HadeHue pedpa, COeIUHSIONEro HeHpo-
HBL. 3aTe€M U3 3TOU CyMMBI OepeTcs onpeieneHHas QyHKIUs (HalpuMep, CHTMOUJalIbHAs
byHKIUA).

B kxoHeuyHOM uTOre 3amada TPEHUPOBKH HEMPOHHOM CETH 3aKIIOYAECTCS B TOM,
9TOOBI MOAOOPATH TaKKe 3HAYCHHs B peOpax, YTOObI, OT/1aBasi IEPBOMY CIIOI0 HEHPOHHOMN
CeTH MHTEHCUBHOCTHU MHUKCEJEH, Ha MOCIETHEM CJI0€ Mbl MOJy4Yadld BEPOSITHOCTH TOTO,
YTO Ha U300paKeHUH HapuCOBaHa Kakas-To Iudpa.

['oBOpst IpyruMu CIOBaMH, B 3TOM CiIy4ae HEMpPOHHASI CETh MPEJCTABISIET COOOU
BBIUMCIICHUE MaTeMaTU4ecKol (PyHKLNHU, apryMEHTaMH KOTOPOH SBISIOTCS IpyTrue Ma-
TeMaTU4yeckue QyHKIUHU, KOTOPbIE 3aBUCAT OT IPYIMX MaTeMaTH4YeCKUX (PYHKUUN U TaK
nanee. Koneuno, mpu TakoMm pacuere MaTeMaTHYeCKUX (QYHKIUH, B KOTOPOM KOPPEKTH-
PYIOTCSl HEKOTOPbIE€ apTr'yMEHTBI, HEJIb3s TOBOPUTH O SK3UCTEHIIMAIBLHOM pucke [1].

Takxe B MAaIMHHOM O00y4Y€HUH HEMAIIYIO POJIb UTPAIOT TaK Ha3bIBaeMble OOJbIINeE
nanusle (wn Big Data).

bonpuive gaHHBIE — 3TO CTPYKTYPUPOBAHHBIE U HECTPYKTYPUPOBAHHBIE JaHHBIE
OTPOMHBIX 00BEMOB M Pa3HOO0pa3us, a TaKKE€ METOJbI UX 00pabOTKH, KOTOPHIE MO3BO-
JSI0T paclpe/IeNieH0 aHAIU3UPOBATh HH(OPMAIIHIO.

Tepmun Big Data nosiBuics B 2008 rony. BriepBrie oH ObuT HCTIONB30BaH pellak-
Topom xypHana Nature Kimuddopmom Jlunuem. On roBopus 0 B3pIBHOM pOCT€ MUPOBOIA
MH(pOpPMALIMKU U OTMETHII, YTO HOBBIE, O0Jiee COBEpIICHHbIE MHCTPYMEHTBI M TEXHOJIOTUU
MIOMOTYT JOMUHUPOBATh HaJ HeH [2].

Bonpmvie naHHble — 3TO KOMOHMHALMS TEXHOJIOTUH, KOTOPbIE MOTYT BBINOJIHATH
Tpu omepanuu. Bo-nepBrix, 00paboTars 00iblIMe 00bEMbI JaHHBIX MO CPABHEHUIO CO



«CTAaH/IAPTHBIMU ClIEHapUsiMU». BoO-BTOpBIX, YTOOBI MMETh BO3MOXKHOCTH pPabOTaTh C
OBICTPO MOCTYMAIOIIMMHU JAHHBIMU B OY€HBb OOJIBIIMX KOJUYECTBaX. DTO O3HAYAET, UTO
JAHHBIX HE MPOCTO MHOrO, UX CTAaHOBHUTCA Bce Ooiiblie W Ooisblue. B-Tperbux, oHu
JOJKHBI UMETHh BO3MOKHOCTh Pab0TaTh NapajljIeIbHO CO CTPYKTYPUPOBAHHBIMU U TUIOXO
CTPYKTYPUPOBAaHHBIMU TAHHBIMH B PA3JIUYHBIX ACTICKTaX.

TunudabIM IpuMEpPOM OOJBIIMX HAOOPOB JAaHHBIX ABJISETCS MHGOPMALIUS U3 pa3-
JUYHBIX (PU3NUYECKUX IKCIIEPUMEHTANIbHBIX OOBEKTOB, TAaKMX KaK BoJbInoi aapoHHBIN
KOJUTaiJiep, KOTOPBI TeHepUpyeT OrPOMHOE KOJIMYECTBO JIaHHBIX U JIeJaeT 3TO BCE Bpe-
Msi. YCTaHOBKA MOCTOSIHHO BBIAAET OOJBIINE 00bEMBbl JAHHBIX U C UX MOMOIIBIO Mapa-
JIEJIBHO PEIIaeT MHOTUE TIPOOIJIEMBI.

[losiBneHne OONBIIMX JAAHHBIX B MYOJIMYHOM HPOCTPAHCTBE OBUIO CBSI3AHO C TEM,
YTO STU JAHHBIC 3aTPOHYJIM MPAKTHUYECKH BCEX JIOJCH, a HEe TOJIBKO HaydyHOE COO0OIie-
CTBO, TJIe TaKU€ 3aJja4M PEUIaIUCh B TEUCHHE JJIUTEIbHOro BpemeHH. TexHonoruu Big
Data cranu 0cTOsSSHUEM OOIIECTBEHHOCTH, KOTIa JIEJI0 JOIJIO 10 OYEHb ONPEAEIEHHOTO
Yrclia — KOJTMYEeCTBA KUTEJEH IIaHEeThl.

7 MUILTHApIIOB, KOTOPbIE COOMPAIOTCS B COLUATBHBIX CETAX U APYTHX MPOEKTaX,
oorenuHsromux groaci. YouTube, Facebook, BKonTakre, rae KoandecTBO JIOACH H3-
MepsieTcsl MWJUIMapJaMu, a KOJMYECTBO OIlepaluii, KOTOpbIE OHHU BBINOJHSIOT
OJIHOBPEMEHHO, OTpOMHO. [IOTOK JaHHBIX B ATOM Ciydae — 3TO JEHCTBUS KOHKPETHOTO
MOJIb30BATETIS.

Hampumep, nansble ¢ Toro ke xoctunra YouTube, KoTOpble OTIPaBISIOTCSA IO
ceTu B 00oux HarpaBieHusx. O0paboTka 03Ha4YaeT He TOJIBKO WHTEPIPETAIUIO, HO TaK-
K€ U CIOCOOHOCTH MPaBUWIIBHO 00padaThIBaTh KaKJI0€ U3 ITUX JNEHCTBUH, TO €CTh pa3-
MEIIaTh €ro B HY>KHOM MECTE U OBICTPO OOMEHHMBATHCS STUMHU JTAHHBIMH C KAXIBIM MOJIb-
30BaTeJIEM, IOCKOJIbKY COLMAIbHBIE CETH HE TEPIISAT OKUJAHUS.

MHoroe u3 TOro, 4To Kacaercs OOJBIINUX JAHHBIX, TOJAXO0/I0B, KOTOPHIE UCIIONb3Y-
I0TCS JUTSL MIX aHaju3a, Ha caMOM JieJie CYIIECTBYET IOBOJIbHO AaBHO. Hampumep, obpa-
00TKa H300pakeHUl ¢ Kamep HaOII0ACHMs, KOTJJa Mbl TOBOPUM HE 00 OJJHOM KapTUHKE, a
0 moToKe JaHHbIX. W HaBuranus po6oTos. Bee 310 cymiecTByeT AecsaTKH JeT, IpOCTO
ceiiyac 3amaum Mo oOpabOTKe JaHHBIX 3aTPOHYIIU TOpa3no OoJbllee KOIWYECTBO JOEH
" UEeH.

MHorue pa3paboTUMKHU MPUBHIKIN pab0OTaTh CO CTATUYECKUMU 0OBEKTaMH U MBIC-
JUTH KateropusMu coctosiHuid. [lapagurmMa OonbIIMX MAaHHBIX JApyras. Bbl HOKHBI
yYMETh paboTaTh C HEMPEPHIBHBIM MOTOKOM JaHHBIX, M 3TO MHTEPECHAs 3a7ada. JTO 3a-
TparuBaeT Bce 0oJiblie 1 0oJible 001acTew.

B mamieit xu3Hu Bce Oosbiie U OoJibllie 00OPYAIOBAaHUS U MPOTPaAaMM HAUYMHAIOT
TeHEpUPOBATH OOJIBIIIOE KOJUYECTBO JAHHBIX, HATIPUMED, KHHTEPHET BEIICH.

Bemu yxxe renepupytoT orpomMHbsie noToku nHpopmanuu. [lonuueiickas cucrema
«[ToTox» oTnpapinsieT HHGOPMALIUIO CO BCEX KaMep M MO3BOJISIET HAXOAUTh aBTOMOOUIIN
1o 3TuM JaHHbIM. OutHec-0pacnetsl, GPS-Tpekepsl u Apyrue Bemm, KOTOpble 00CTyKU-
BAOT 3aJIa4M YeJIOBEKa U OM3HECa, CTAHOBITCS Bce Ooyiee MOJIHBIMU [3].

daxtuuecku, Big Data — 310 pemenue npobiaemM U anbTepHATUBA TPATULIUOHHBIM
CUCTEMaM YIIpaBJICHUS JTaHHBIMHU.

[To manneiM IBS, B Mupe Obuto HakorieHO 5 skcabailT maHHbBIX B 2003 Tromy
(1 Ob = 1 munnuapa rurabait). K 2008 roay stor o6sem Bbipoc 1o 0,18 3erabaiita
(1 ST = 1024 >kcabatita), k 2011 romy — mo 1,76 3erabaiita, a B 2013 roay — 10 4,4 3era-
Oaiita. B Mae 2018 roga oOmuii 00beM JTaHHBIX TPEBBICUI 6,9 3eTabaiira.



Osxupaercs, uto k 2020 roxy genoBedectBo chopmupyet 40-44 3erabaiit nudop-
Manuu. CoriacHo otuety, The Data Age 2025, cozmanHomy ananutukamu IDC, k 2025
roJly OH BBIPACTET B JIeCATh pa3. B oTduere oTMeuaeTcsi, 4To OoJiblllas 4YacTh JaHHBIX CO-
3/1a€TCsl CAaMUMU KOMIaHUSIMH, a HE OOBIYHBIMU MTOTPEOUTEIIAMH.

AHAIIUTUKU HCCIICIOBAHUSI CUUTAIOT, UYTO JaHHbIE U WHGOPMAIUS CTaHYT >KHU3-
HEHHO-Ba)KHBIM aKTHBOM B COBPEMEHHON >KM3HHU JIOJIeH, a 0€30IacCHOCTh — KPUTHIECKU
BaXXHBIM (pyHIaMeHTOM. Takke aBTOpPBI pabOThl YTBEPKIAIOT, YTO TEXHOJIOTHUU U HayKa
HU3MEHSAT YKOHOMUYCCKHM JaHAmadT, a OOBIYHBIN CpeTHECTaTUCTUUECKUH MOJb30BaTEh
Oyner B3aMMOJEHCTBOBATh C TMOAKIIOUEHHBIMU YycTpoicTBaMu okojio 4800 pa3
B JIeHb [4].

Crnucok JuTepaTypsbl

1. TMampmwmua W. MammaHoe oOydenue gms  gaidamkoB. 2017. Ne 1. URL:
https://newtonew.com/tech/machine-learning-novice (nara oopamenus: 18.12.2019)

2. CemenoB A. Texnonorun Big Data: xak ucronb30BaTh OOJbBIINE JaHHBIC B MapKETHHTE.
2019. Ne 2. URL: https://www.uplab.ru/blog/big-data-technologies (nara o6parmenus: 16.12.2019)

3. TlIporacos C. bomsmme maunsie B IT. 2015. Ne 3. URL: https://postnauka.ru/specials/big-data
(marta obpamenns: 18.12.2019)

4. bepkana A. Uro takoe Big data: cobpanu Bcé camoe BaxkHoe o Oonplinx AaHHbIX. 2017.
Ne 4, URL: https://rb.ru/howto/chto-takoe-big-data (mata oopamenus: 17.12.2019)

TPEYT'OJIbHUK PEJIO

Tankuee Ucmaun Aronosuu
HayYHBIA PYKOBOAUTENH, Mpodeccop MaTeMaTHUYECKUX HaYK,
Nurymckuii rocyaapcTBeHHbIN yHUBEpCcUTET, Poccus, r. Marac

Kanuuzoea Paoumxan Acrambexoena
CTyJIeHTKa (PU3MKO-MATeMaTHIECKOro (haKyIbTeTa,
Nurymickuii rocynapcTBeHHbIN yHUBEepeuTeT, Poceus, r. Marac

Xonoxoesa Xaou Mycaesna
CTyJIeHTKa (PU3MKO-MaTeMaTu4ecKoro (akyabTeTa,
WMHrymckuii rocyapcTBeHHbIN YHUBEpCUTET, Poceus, r. Marac

Mamunosa Auoa Mycaesna
CTyJIeHTKa (PU3MKO-MaTeEMaTHYECKOro (haKkysbTeTa,
NHrymckuii rocy1apcTBeHHbIA yHUBepcurer, Pocens, r. Marac

B crathe paccMmarpuBaroTcs CBOMCTBA TpeyronbHHKA PEno, X mpakTHdeckoe NpuMmeHeHue. B
HacToslee BpeMs TPeyrojibHUK Péno sBnsiercss purypoit O0JIBIION MIMPUHBI, TaK KaK €ro NpUMEHEHHE
II03BOJISIET COKPATUTH 3aTPaThl IIPU IIPOU3BOJICTBE, HAIPUMED, IPH KOHCTPYUPOBAHUU ACTAJIEH.

Kniouesvie cnosa: xBaapar, TpeyroisHuk Peno, purypa.

TpeyronsHuk Peno no-apyromy eme Ha3bIBalOT «KPYIJIBIM» TPEyroJbHUKOM. OH
Mpe/icTaBisieT co00il 00acTh MepeceueHus TpeX paBHBIX KPYroB C LIEHTPAMU B BEpILHU-
Hax MPaBUJIHOTO TPEYTrOJbHUKA U paJuycaMu, PaBHBIMU €ro ctopoHe. Ero crposr mo-
CJIEIOBATENIBHBIM IIPOBEICHUEM TPEX PaBHBIX OKpyxkHOcTed. HykHO mnposectn nse
OKPYKHOCTHU C OJMHAKOBBIM PaIUyCcOM, HO TaK, YTOOBI IIEHTP BTOPOW COBIAAAJ C OJHOM
U3 TOYeK nepBoit (kpome 1eHTpa). [IpoBoauM TpeThio OKPY>KHOCTh, TaK YTO Obl €€ LIEHTP
COBMAaJaj ¢ TOYKOM mepeceueHust MepBbiX OKpykHOocTed. O6nacTb, KOTOpas MpuHaase-
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KUT BCEM TPEM Kpyram M €cTb TpeyrojpHUK PEno. CTposT €ro ¢ momopio OJHOTO
ToJibko upKysd. [Tokaxewm Ha puc. 1.
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Puc. 1

Tpeyronbauk PEno siBisieTcs MIOCKON BBIMYKIION reomMeTpudeckoit ¢purypoit. Ye-
pe3 KaXIyl BEpIIUHY TpeyroyibHUKa PEno, B OTIMYME OT OCTalbHBIX €r0 I'PaHUYHBIX
TOUYEK, MPOXOAUT HE OJIHA OMOpHAs Mpsmasi, a 6ECKOHEYHOE MHOMXECTBO OMOPHBIX MPs-
MbIX. [lepecekasch B BepIIMHE, OHU 00pa3yIOT «IIY4OK». YTOJ MEXAYy KpalHUMHU Mps-
MBIMH 3TOT'0 «ITy4Kay HAa3bIBAETCS YIJIOM Ipu BepiuHe. st Guryp noctossHHON mupu-
HBI YTOJI TIPH BEPIIMHAX HE MOXET ObITh MeHbIne 120°. EnuncTBeHHas ¢urypa nocTosH-
HOM IIMPHUHBI, UMEIOIAsl YTJIbl, paBHbIE B TOUHOCTH 120° — 3TO TpeyroiabHUK Péno.

Ecnu npoBectu 1Be nmapasuienbHble IpsIMble HA HEKOTOPOM PACCTOSIHUU, TO (pUry-
pa pu KadeHuH OyJeT KacaThbcs 00euX MPsSMBIX MOCTOSTHHO. PaccTosiHue MexX Ty HUMHU U
Oyznet ¢urypa nmocrosHHoi mmpuHsl. [Ipocreiimeit Takoit Gurypoit OyaeT Kpyr.

Puc. 2
[TycTp a — 370 mMpuHa GUTYpHI, TOTAA MIIOHIAAL
1 i—
5=§(]‘I—U3)'ﬁ2,

a mepuMeTp
p = ma (puc. 2).
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Takxe, TpeyroibHUK PEno ncnonb3yercs B aBTOMOOMIBHBIX JIBUTaTENsIX, B Ipeil-
(dbepHOM MeXaHU3ME B KMHOMPOEKTOPAX, B KYJAYKOBBIX MEXaHHM3MaX IIBEWHBIX MAIWH,
MEeXaHuU3Me Hapy4yHbIX 4YacoB. B ¢opme TpeyronbHruka PEno MOXHO H3rOTaBIMBAaTh
KPBIIIKU AJ1 J110KOB. Popma TpeyroiabHuka PEno nucnonb3yeTcss U B apXUTEKTYPHBIX 1ie-
nsax. Hampumep, noctpoennas B 2006 roxy B Kénbae 103-meTpoBast OarmHs 1moja Ha3Ba-
HueMm «KEnbHCKUN TPEyroabHUK» B CEUCHUU MPEJCTABIAET COOOM UMEHHO 3Ty (Urypy.
CBoiicTBO TpeyronbHUKa Peno — kaueHue 1o kBajapaTy, O3BOJISET IPUMEHSTh €r0 B UH-

TepecHBIX o0macTsax (puc. 3).
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Puc. 3

TpeyronbHuk PEno BnucaH B KBagpaT U MOKET BpalaTbCs B HEM, MOCTOSTHHO Ka-
casich BCeX YeThIpEX cTOpoH. Kaxkaas BepiInHa TpeyrojbHUKA P €r0 BPALLEHUU «IIPO-
XOJUT» MOYTH BECh MEPUMETP KBaJ(paTa, OTKJIOHSSACH OT ATOW TPAEKTOPUHU JIMIIb B YIJIax
— TaM BEpIIMHA ONHUCHIBAECT AyTy 3JuuIica. L{eHTp 3Toro sminmca pacrnonokeH B MPOTH-
BOIOJIOKHOM YTIIy KBaJpaTa, a ero OOJbIlasi U Majiasi OCU MOBEPHYTHI HA yroi B 45° ot-

HOCUTEIBHO CTOPOH KBAJIpaTa ¥ PABHBI & ° (vﬁ + 1) (puc.3).

Puc. 4

Bce 4 snnurnica kacaroTcs CMEXHBIX CTOPOH KBaJpaTa Ha pacCTOSHUM X * (1 — %)
ot yriaa (puc.4).

Cpenu Bcex MHOTOYTOJIBHUKOB PEN0 ¢ pUKCHpPOBaHHBIM YUCIOM CTOPOH U OJIMHA-
KOBOW IIMPUHOW IIPaBUJIBHBIE MHOTOYTOJIBHUKH OIPAaHMYMBAIOT. ECIM K TPEyroibHUKY
Péno mposectu mapy nmapajuieIbHBIX OMOPHBIX MPSMBIX, TO HE3aBUCUMO OT BBHIOPAHHOTO
HaIpaBJICHUS PACCTOSIHUE MEKYy HUMU OyJIeT MOCTOSIHHBIM. DTO pacCTOSTHUE HA3bIBACT-
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cst mupuHOM. [TocKONMBbKy O/THA U3 MPSIMBIX BCErZa MPOXOIUT Yepe3 BEPIIUHY TPEYToJib-
HHKa, a Apyras KacaeTcsi MPOTHUBOIOJIOXKHON IyTrH, TO MIMPHHA TPEYTOJIbHUKA paBHA pa-
Iuycy oOpa3yroUIMX ero Kpyros (puc. 5) HauOOJBIIYIO MJI0IAb.

‘ll‘\‘l&
é"A\VAVIIIAV NAVA

OtkpeiTHE TpeyronbHUKa PENO caenamo nmepeBopoT B HAy4YHO-TEXHHYECKOM MUPE,
TaK KaK OTJIUYUTEIIbHBIE €r0 CBOMCTBA HAXOAAT MHOKECTBO IIPUMEHEHUN.
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CPEJHEKBAJAPATUYECKUE NNPUBJINKEHUA HEJIBIMHA OYHKIIUAMHAU
B IPOCTPAHCTBE I'MJIBBEPTA

Tyxnuee Kamapuoun
JIOKTOP (PU3NKO-MaTEMAaTUYECKUX HAYK, podeccop,
XymKaHICKUN TOCYIapCTBEHHBIN YHUBEpCUTET UM. akagemuka b. ['adyposa,
Tamxkukucras, r. XyIKasg

B pabote periaeTcs psij SKCTpEeMaIbHBIX 3a/1a4 O HAWIYYIIEM CPEIHEKBAJAPAaTHUESCKOM IPUOIIH-
JKeHUM (DYHKIUE 3aJaHHON Ha BCEH JCWCTBUTEIILHOW OCH HEJIBIMUA (PYHKIUSAMHU SKCIIOHSHIIMATBHOTO TH-
na. B npocrpanctee Lo (R) BbIUKCIIEHBI TOYHBIE KOHCTAHTHI B HEpaBeHCTBax Thma JkekcoHa-CTeukuHa,
TO €CTh HaWJCHBI TOYHBIC HEPABEHCTBA MEKIY BEIMUMHOW HAMIIYYIIUX MPUOIMKEHUN U MHTErpajaMH,
COAEpXKAIIMMK CIELUAIbHBIE MOAYJIM HENPEPBIBHOCTH M-TO NOPSAKA, CBA3aHHBIE C OINEPATOPOM
Creknona.

Knrouegvle cnoéa: Hanmydime IpuOmmKens — Moxyns HenpepbisHocTH M -ro mopsaxa — Hepa-
BeHCTBO JI)kekcoHa-CreukrHa — 1ienast (yHKIMS SKCIIOHSHIIUAIBHOTO THIIa, orepatop CTeksoBa.

N3BecTHO, YTO Hayalo MCCIEAOBAaHUM, CBSI3aHHBIX C aNMpOKCUMAIlUEC Ha BCeH
ocu, 6but0 monoxkeno C.H. bepHireitHoM, 3a7aHHONl Ha OECKOHEYHOM HHTEpBAJIE MO-
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CPEIICTBOM IIJIbIX (DYHKIIMI KOHEUHOU CTETICHH W CO3/IaJl TEOPHIO PUOIIKEHUS Ha BCEH
ocH R = (—wo+). B paborax N.U. UbparmmoBa u @.I'. Hacubora, a Taxxke B pabote

B.1O. [lonoBa, B KOTOPBIX paccMaTpUBAETCs SKCTpeMalibHas 3ajada 00 OTHICKAHUU TOY-
HBIX KOHCTAHT B HepaBeHCTBax Tuna /[xekcona — CTeukuHa IJi1 HAWIy4dllUX CpPEIHE-
KBaJPaTHUYECKUX MPUOTMKEHUN QPYHKIUNA HEAbIMU (QYHKIIUSIMH SKCIIOHEHIIMAIBHOTO TH-
na. B manpHeiem sTa TemMaTHKa Hala cBo€ pa3BuUTHE B cepur padot [2-7]. [lomydeH-
HBIE€ B 3TOM CTaTh€ PE3YyJIbTAThI SBIISIIOTCS MPOAOJIKEHUEM U PAa3BUTHUEM LIUTUPOBAHHBIX
BbIIIIE paOOT B 3TOM HaIPABJICHUH.

Iycts L,(R) (1= p = =, R:= (—=, +2)) — IPOCTPAaHCTBO H3MEPUMBIX H CYyM-
MHUPYEMBIX B P -i cTeneHu Ha Bcel ocu R pyHkumii f ¢ KOHeYHOM HOpMOU

1/lp
||f||Lp(R) = {‘F[| f(X)|p dXJ <oo(1§ p<oo).

[Ipu 5TOM L_(R) — NPOCTPAHCTBO M3MEPHMBIX U OrpaHMYCHHBIX Ha R dyHKImii
¢ nopmoit | f HLOO(R) = vraisup{] f(x)|: xeR}; N — mHOKecTBO HaTypaIbHBIX YHCET;
Z. =NuU{0};R, — MHOXECTBO IOJOXHTEIbHbIX YHCEN BEIIEeCTBEHHOH ocu. Yepes
LYR) (A<p<owo, reZ, ;LP(R)=L,(R)) ob6osnaunm MHONKeCTBO (yHKIHiA
fe L(pr) (R), y KOTOPBIX MPOM3BOAHBIE (r—1)-To mopsijaka | " jokambHo aGcomroTHO He-

NPepHIBHE, A NpOM3BONHBIE r-TO TOpsAka ') [NpUHALNERAT NPOCTPAHCTBY
L,(R)1< p<co. Berony nanee, kax B [1], crpykryphsie cBoiictsa dynkuun f €L (R) xa-

paKTepU3yeM CKOPOCTBHIO CTPEMIICHHS K HYIJIO 00OOIMIEHHBIM MOJYJIEM HEMPEPHIBHOCTU
M -ro mopsiaKka r-i MPOU3BOIHOM

Qn(fit), = supq‘AfQ(f ;-)HL O
Y

rac
A (f %) = er:(—l)m-k T S
S)f(x)=f(x),S f(x)= Sh(Sr'j‘lf (x)) k=1,m;meN;

S f(x) == [“"fO)dt.h >0
= F(Odth>

K£(x), fel,(R),

— cpennne Crexnosa Gynkuun f €L (R).

Cumsonom B, ,(0 <o <00, 1< p<0) Gynem o6osHauars cyxenue Ha R
MHOKECTBA BCEX (DYHKIMI SKCIOHEHIMAILHOTO TUNA O, MPHHALIEKAIIMX MPOCTPaH-
cty L,(R). Bennunny

Aag)p:: mf{ ”f _gﬂ'”p: 9z € Bﬂ'.p}’ 1= P < o0
HA3BIBAIOT HAMJTYYLINM TIpHOMMmKeHneM GpyHkiun f € Lp (R) nnemenTamu mommpoctpan-

ctBa B, , (0eR, 1< p<o).
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Breném cieayronnyro 3KCTpeMaIbHYIO0 XapaKTepUCTUKY

A (f
amrq(w t)_ Sup ( )2 19!

'@ jQq (F9:7),w(r)dr

rne reZ,;meNt,0eR,;0<q<2; y — ueorpunarensuas mmepumas cym-
MHUpyeMasl Ha oTpe3ke [0,t] pyHKIus, He DKBUBAJICHTHAS HYJIIO.

Teopema 1. ITyeme MeNreZ,,ceR, 0<t<A4c,0<q<2 y v — nexo-
mopas HeOMpUYamenbHas usmepumas cymmupyemas Ha ompeske [0,t] @yukyus, mooic-
OecmeeHHo ne pagnas Hyio. Toeda 8bINOIHAIOMCA HepABEeHCMEA

. -1
g WL M DS inf 2, (it )" (1)

rae
1/q

t . mg
a,, . (witu)= uﬂ(l—s'”“fj w(r)dz| u>o.
" ur

0

CaencrBue 1. I[lycmos svinonnenst ece ycnosusi meopemst 1 u, Kpome mozo, 8eco-
6as ynkyus >0 sensiemcs cymmupyemou Ha ompeske [0,t]. Toeoa npu nrobom

0<t<3A (40' ) Cnpaseoueo pageHcmeo

Moo i) = {0, (i)Y = oﬁ[l sin “jmqwmdrj |

0

CaencrBue 2. Eciu 6 ymeepocoenuu credcmesus 1 norazcams q=1/m, meN,
l//(T) =1y '//(T) =T, mo coomeemcmeeHHO NOIYUAeM PABEHCMBA.:

tmO'rAU(f)LZ(R) _ ot " o c
ot—Si(ot) )

sup

NG "
e’ Ugl’"‘(fm r)er

+

sint
20e SI(X) = I — UHMEe2PANbHbIU CUHYC,

t*"c"A_(f) )"
sup 20 —=2" 1—(£sin ﬂj :
fEL(2|r)(R)[t j ot 2

jzgl,;m(f ®:2)dr
0

OTMeTHM, 4TO MOJIYYCHHBIC PE3YNIhTaThl HEKOTOPOM CMBICIIE 0000IIaeT panee Jo-
Ka3aHHbIE TEOpeMbl B paboTax [2, 3].

.
W3ecTHo, uto ecnmu | € L(z)(R), TO BCE MPOMEKYTOUHBIE TPOU3BOIHBIC

r-s —_ o
£ ¢ L, (R)(s=12,...,r=1), a MOTOMY TPEJICTABISIET HECOMHEHHBIH WHTEpEC
OTBICKaTh 3HAYCHHE DKCTPEMANIbHBIX XapPaKTEPUCTHK, COACPIKAIIMX BEIUYMHBI HAUITYY-

15



o (r-s)
111170, HpI/I6J'II/DKeHI/II/I MPOMCIKYTOYHBIX ITPONU3BOJHBIX Ag(f )LZ(R) BMECTO BCIINYHUHBI

HAWJTYYIIUX TPUOIHKEHUM Aa(f)LZ(R) snementamu §, € B_, B HOpMe mpocTpancTa

LS (R). Mmeer mecto crenyromas
Teopema 2. IIyemv MeN,reZ 0<p<2, oceR,, 0<h 33727'(40'),

/4 (T) — Hekxomopas cymmupyemas na ompeske [0,t] QYHKYuUs, modicOecmeeHHo He pas-
Has nymo. To20a umeem mecmo pageHcmeo

oA, (f (H))L (R) t sinor ™ o
sup 2 = J.[l— 7) w(r)dr :

felM Ry (¢ 0
F er(f iy (de
0
e0es =0,12,..,r.

Wcnons3ys moiaydeHHbIE pe3yiabTaThl, HAMU B paborax [4-7], HalileHbl TOYHbBIC
3HAYEHUS PA3IMUHBIX CPEIHUX V -TIONIEPEUYHUKOB HEKOTOPBIX KJIACCOB (DYHKITUH.

Cnmcok JuTepaTypbl
1. A6unos B.A., A6unosa ®.B. Hekoropsle BONPOCH NPUOIMKEHUS 27T -TIEPHOIMIECKUX
(Gynxuuii cymmamu @ypee B mpocTpancTse L, (27) // Marem. 3ametku. 2004. 1.76. 6. C. 803-811.

2. Illa6ozoB M.II., MamanoB P. Haunyumee npubmmxkeHue 1eabMd GYHKIUSIMHA SKCITOHEH-
nuanpHoro THIA B L2(R) // BectHuk Xoporckoro rocynusepcutera, 2001, cep. 1, Ned. C. 76-81.

3. Illa6o3o M.II., Bakapuyk C.b., MamamgoB P. O TOYHBIX 3HAYEHHUAX CPEIHUX
N-TIOTIEPEeYHIKOB HEKOTOPbIX kiaccoB (ynkumii / JAH Pecnyonuku Tamkukucran, 2009, T. 52, Ned.
C. 247-254.

4. Tyxmues K. O Hamnyymux mOpHONMKEHUSX UENbIMA (YHKIUSMH B TIPOCTPaHCTBE
L,(R). | / U3s. AH PT. Ota. ¢pus.-mat., XxuMm., Teon. u Texs. H. 2013. 3(152). C. 19-29.

5. Tyxmmes K. O Hammydmmx nNpHOMDKEHHAX LENbIMH (GYHKIUSIMH B IIPOCTPAHCTBE
L,(R). Il // W3B. AH PT. Ota. ¢us.-mar., xum., reon. u tex. H. 2014. 3(156). C. 7-19.

6. TyxmmeB K. O HEKOTOPHIX IKCTpEMAaJbHBIX 3ajadyaX HAWIYYIIUX MPHONMKEHUH IeTbIMH
¢ynkuusamu // Bectsn. Tomckoro roc. nea. yH-ta. 2015. Beim. 2(155). C. 213-220.

7. Tyxmues K. Haunydmme cpeqHexBaipaTHyeckue MpUOIMKSHUS HEIbIMU (QyHKIUSAMU U 3HA-
YEeHHUsSI CPEJHUX IOMEPEYHUKOB HEKOTOPHIX (YHKIMOHANBHBIX KiaccoB // BectH. Tomckoro roc. men.
yH-Ta. 2015. Berm. 2(155). C. 229-231.

16



MPUBJIVKEHUE ®YHKIMI U EE MPOU3BOIHBIX YACTHBIMHU
CYMMAMM ®YPBE — YEBBIIIEBA B L2,[-1,1]

Tyxnueeé Kamapuoun
JOKTOp (PM3MKO-MaTeMaTUYECKUX HayK, Ipodeccop,
XyaKaHCKUN rOCYAapCTBEHHBIN YHUBEPCUTET UM. akajeMmuka b. I'adyposa,
Tamxkukucras, r. XyIKasg

Tyiiuuee Ansaprcon Maxmyornconosuu
MIpEenoaaBaTeb,
XyaKaHICKUN FOCYAapCTBEHHBIN YHUBEPCUTET UM. akajeMmuka b. I'adyposa,
Tamxukucran, r. XyJIKaHa

B pabore maiimeHo ToyHOoe HepaBeHCTBO Thma KomMoropoBa A HAWIYHIIETO MPUOIMKECHHS
. . —ay.f 2
NeHCTBUTENBHBIX W3MepUMBIX Ha otpeske [—1,1] dynxmmit f c Becom u(X) = 1U/+/1—X" snementamu

HOANPOCTPAHCTBA P n-1 B THIEOEepTOBOM MpocTpancTse Ly, [—1,1].

Knioueswie crosa: sxcTpemanbHble 3aAa4d, HawIydllde NpuOIMKeHus, HepaBeHcTBa Kommoro-
poBa, anredbpandeckuii monuHoM, psg @ypee — UeObiména.

[Ipn wm3ydenun Bompoca pasnoxeHus ¢(yHkuuid B psgax Dypbe-UeObiméBa B
. .9
runs0epToBOM mpocTpancTse Ly ,[—1,1] ¢ Becom Uebbmépa p(x): = 1/v1 — x? BmecTo
0OBIYHOT'O MOJYJISI HEMPEPHIBHOCTU UCTIONB3yETCs oneparop 0000mEHHOr0 capura [ 1]
1 — . —s .
Fyf (x) = S [f(x cos h + V1 —xZsinh)+ f(xcos h— 1 —x? sin )],
C TIOMOIIBIO0 KOTOPOTO OTPEEIISIOTCS 0000mEHHBIE MOy Il HerpepsiBHOCTH M -BIX TIO-
PSIIKOB, UMEIOIIUI BU

Q2 (D';t),, =supd Y (1-coskh)Z"k*c2(f):|h<tt,
k=1

¥ KJIACChI (PYHKIIHIA, KOTOPBIC XapaKTEPU3YIOTCS STHMH MOAYJIIMU HETIPEPBHIBHOCTH.

K HacrosmieMy BpeMEHH H3BECTEH IIENBIH PsSA COJCPIKATEIBHBIX PE3YIbTaTOB,
CBSI3aHHBIX C OTHICKAHHEM TOYHBIX KOHCTAHT B HepaBeHCTBe THIa J)xekcoHa—CTeuknHa
Y BBIYMCIICHUEM TOYHBIX 3HAUCHHU PA3IMYHBIX -MTONEPEYHUKOB (PYHKIIMOHAIBHBIX KiIac-
coB (cM., Hanpumep, [ 1-3]), npunagnesxamux npocrpanctsy L, [-1,1]

B 3TO# cTaThe MBI MPOJOJIKHM HCCIICAOBAHMS B 3TOM HAIMPABICHHUU U JOKAXKEM
TOYHBIC HepaBeHCTBA TUNAa KomMoropoBa Ui HAWIYYIIero MPUOIMKEHHS IeHCTBUTEIb-
HBIX U3MEPUMBIX Ha oTpeske [—1,1] ¢pynkimit f c Becom u(X)=1/+/1—Xx* snemen-

TaMH TIOJITPOCTPAHCTBA alreOpanvdecKux MOJUHOMOB P,_; B TWIHOEPTOBOM MPOCTpaH-
cree L, ,[—1,1] ¢ KOoHEUHOM HOPMOH
2

1 1/2 1 f 2 (X) 1/
1] = Ju)f2(dx | =| [-==2dx
L -11 /
2,,u[ ] ’ ’ 1_X2
U JaJM HEKOTOpBIC €€ MPUIIOKEHUS IS PEIICHUs NPYIUX 3KCTPEMalbHBIX 3a1ad IpHU-
OVKEHHS B Lz, #[—l,l].

Ilycte
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T
— OPTOHOPMHUPOBAHHAA CUCTECMAa MHOT'OYJICHOB YeObIména IICPBOTO poJa B IIPOCTPAHCTBC

To(x) = % T, (X) = \/%cos(k arccosx), k =1,2,... (1)

L, ﬂ[—l,l]. Torma, Kak XOpoIIIo H3BECTHO (CM., Hamp., [4, ¢.91-98]),

ORI AIAC o

1
ectb psix Pypse —Uebsimésa dyuxumn f € Ly ,[-1,1], a C (f)= Iﬂ(x) f )T, (x)dx
-1
— k03 punmentsr Oypre—YeObiuéBa. PaBeHcTBO B (2) HOHMMAETCA B CMBICIE CXOIUMO-
2
d
ctd B npoctpanctee Ly ,[—1,1]. IlycTs Tenepn D=(1- XZ)W— X& — nubdepenuu-
aJIbHBIN orepaTop BTOporo nopsaka. OmnepaTopsl BBICHIMX MOPSIKOB ONPEEIUM Mocie-
noBatensHo, monaras D' f = D(D"Tf), (r = 2,3,...). U3BecTHO [4, ¢.54], 4T0 MHOTO-
wiieHbl (1) yaoBIETBOPSIOT AUPPEpEeHIINATBEHOMY YPABHEHUIO

(1—x*)T(X) = XT/(X) + kT, (x) =0, (3)
a motoMy u3 (3) cpasy clIeayioT paBEeHCTBa
DT.(x) = —k*T,(x), .., D"T.(x) = (=1)"k* T, (x).
[Mosoxum Liznli[— 1,1] = Ly,[-L1]. na reN obGo3Hauum uepes Lg;} [-1,1] -
MHOKECTBO (yHkumii f € L, ,[—1,1], y KOTOPHIX MPOHU3BOJIHASA D'f  npunagnexut
npocTpancTBy Ly ,[—1,1].

Jlis ipoussossHOM Gynkimu f € LgL) JIETKO MOJIY4YHUTh PaBEHCTBO [1]

TSGR 3 (1 coskh)™k*"cZ(f). "
Vautsisas coorHomerHe (4), MOI[kaI:: HETPEPHIEHOCTH 3AMHIICM B BILIC
QD f1),, = sup{ik‘”clf(f)(1—coskh)2m :|h|< t}. ©)
Mycts -
1 (Faw = FUIF = Puallay: Py € Pay) ©)

— Hannyumee npubmmwkenne Qynkimn f e L, . DTIEMEHTaMH MOANPOCTPAHCTBA P. B

[4, c. 26] moka3aHO, YTO CpeIu BCeX dIeMeHTOB P, € P, wacTuunas cyMMa

S, (F.0= S, (1T, (0

psaa (2) nocraBisger MUHUMYM Benuuune (6). [Ipu atom

gn—l(f)z,y = Hf _Sn—l(f)szﬂ = (iclf(f)j .

[Tpu pemieHnn SKCTpeMaNIbHBIX 3a/1ay TEOPUH MPUOINKEHUIN BaXKHYIO pPOJb Urpa-
I0T HEPaBEHCTBA MEXIy HOPMaMH MOCIEAO0BATEIbHBIX MPOU3BOIHBIX (PYHKIMI WM He-
paBenctBa Tuna KonmoropoBa [5] B paznuyHbix OaHaxoBBIX MNpOCTpaHcTBax. Ecnu
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S =R wm S = R+, TO HCPABCHCTBO KOJ'IMOFOpOBa HUMCEECT BHU/
IFOl, ) < MIFIE s - IFOI; o ()

rmea=(r—s—1/y+1/p)/(r—=1/y+1/q), f =1—a.

OtMmetumMm, uyTo B pabore B.B.ApectoBa [5] mpuBenén o0cTosATeNbHBIN 0030p BCEX
pe3yapTaToB HepaBeHcTBA Buaa (7), TIe MOMYYeHBl HAMIydlIne KOHCTAHTHI B HEpaBEH-
ctBax tuna KomMoropoBa W yKka3pIBaeTCsl MX CBSI3b C M3BECTHOH 3amaun CTEUYKMHA O
HaAMTy4dIIeM HpI/I6J'II/I>KCHI/II/I HEOTPaHWYCHHBIX OMEPaTOPOB OrpaHUYCHHBIMH. [10CKOIBKY

T
st GyHKIMM [ € L ' e€ MpoMeXyTouHbIe MPOU3BOaHbIE D f, s=1,2,... r—1 mpuHai-
JeXaT MPOCTPAHCTBY Lz,;n TO TPEICTABISET UHTEPEC M3yUEHUE MOBEJCHUS HAWUTYUIINX

y 2
npubmmkennii £, ,(D°f), s = 1,2, ...,r — 1 Ha kacce Li "

B[1] )10Ka3aH0 YTO IpH IOObIX 11, 7,5 E N(n = 1 } s = 1) 1 171 IPOU3BOJIBHOM

Gynxuu f € L cnpaBe)mHBo tounoe Ha L, ,[-1,1] nepaBencrBo Tina Konmoroposa

1-
En-1 [D f)z u = l:E.'rt—]. [D ﬂ'z u}s'hn [En 1?)2.;:) sl."r’ (8)

KOTOpoe oOpariaercst B paBeHCTBO s fy(x) = T, (x) € Li r'[ 1,1].

Yepes WL, := WPL, [-1,1] o603naaum knacc GpyHkumii f € Lizr'[ 1,1],
y KOTOPBIX ||D’"f||2.“ < 1. Ionoxum

En—l[Wizr'le.u)z.u = sup{ &,_1 [ﬂz.u:f = Wtzr)[‘z.u}'
HMeer MecTo clieayromas
Jlemma. Cnpasednueo pasencmeo
219 -2
En-1 ':Wl: r’LZ.u}Z.u =n""".
3agaya COBMECTHOM HAWIYYINEH MOIMHOMHAIBHON NPUOIMKEHNH QYHKIUK f |

5 D*f(s=12,., -1 i
€€ I10CJIEI0BATEIIbHBIX IPOU3BOJHBIX (s=12.., ) dbopMynHpyeTcs B ClIeyroIIe
IIOCTAaHOBKE: JJII HATypalbHBIX dYucea N,I,S, yIOBICTBOPIIONIUX  YCIOBHIO
Nn>r>s>1 tpebyercs HAUTU TOYHOE 3HAUCHUE BEITMYUHbI

o
Sup{en—ltﬂsﬂz.u:f € w! r’ILE.u}' (9)
Pemenne 3amaun (9) HaxoguMm Kak clieicTBUE Oosee oOIIel 3amayu OTHICKaHUS

TOYHOIl KOHCTAHTHI B HepaBeHcTBe Tuia Kommoroposa (8) B mpoctpancrse L, [-1,1].

Nmeet MecTo crenyromnias
Teopema. [Ipu nrobvix N,I,S 012 Komopvix 1 =1 = 5§ = 1 umeem mecmo pagen-

cmeo sup{e, 1 (D°f)y,:f € WL, =0,
Vcronb3ys MOJTyYEHHBIX PE3YJILTATOB, MOKHO HANTH TOYHBIC 3HAYEHUS Pa3ivy-
HBIX N-TIONEPEYHUKOB KJIACCOB (DYHKIIMH, OTPEIENIEMBIX MOLYJIEM HEPEPHIBHOCTH (5).

Cnucok JuTepaTypsl

1. Ila6o3oB M.II., TyxnaueB K. HepaBenctBa [[xekcona-CteuknHa ¢ 0000IEHHBIMUA MO IS
MU HENPEPHIBHOCTH U MOTIEPEUYHUKH HEKOTOPBIX KiaccoB (GyHKImiA // Tpyabl HHCTHTYyTa MaTEeMaTHKH U
mexanuku YpO PAH, 2015, 1.21, 4, C. 292-308.

2. Tyxuues K. TouHble BepxHHEe IpaHH OTKIIOHEHHUS] HEKOTOPBIX KIaccoB (pyHKIMH OT UX YacT-
HBIX cyMM psita Dypre-UeoObrmésa B npoctpanctee Lo, [ // 3. AH PT. Ota. ¢uz.-mar., XuM., Teol. H.
TeXH. H., 2013, Ne4, C.33-46.

3. Tyxumes K. TouHble BepXHHE IpaHH OTKIOHEHUS! HEKOTOPBIX KIACCOB PYHKIMHA OT UX YacT-
HBIX cyMM psina Pypoe-UeOrsimépa B nmpoctpanctse Lo, 11 // Uze. AH PT. Otn. ¢usz.-mart., Xum., reoi. u
TeXH. H., 2013, Ne4, C. 22-32.

4. Cyerun ILK. Knaccuueckue oproronanbHbie MHOTOWIEHBL. — M.: Hayka, 1979.

5. ApecroB B.B. Ilpubnmwkenne HeorpaHUYEHHBIX ONEPaTOPOB OTPAaHUMYEHHBIMU U POJICTBEH-
HbIC PKCTpeMaJibHbIe 3a1a4n // Ycnexu mat Hayk. 1996. T.51. Beim. 6(312). C.89-124.



CEKUMA «BUOJTIOTMYECKME HAYKN»

OIBIT UHTPOAYKIHU KYCTAPHUKOB
INPUPOIHBIX PACTUTEJIBHBIX ®OPMAIIUU

Jlopogpeesa Banenmuna /Imumpueena
JOLEHT Kadeapbl 00TaHUKU U (PU3UOJIOTUU PACTECHUH, KaH/I. C/X HAYK,
BopoHnexkcknii rocy1apCTBEHHBIN JIECOTEXHUYECKUM YHUBepcuTeT uMeHH ['.d. Mopo3osa,
Poccus, r. Boponex

Jezmapeea Ceéemnana Heanosna
JOTICHT Kadeapbl 60TaHUKK U (PU3UOJIOTHU PACTECHUH, KaH . OMOJI. HAYK,
BopoHnexkcknii rocy1apCTBEHHBIN JIECOTEXHUYECKUM YyHUBepcuTeT uMeHu ['.d. Mopo3osa,
Poccus, r. Boponex

Paonoea Tamvana Cepzeesna
MarucTpaHT BTOPOTO Kypca JECHOTO (aKyabTeTa,
BopoHnexkcknii rocy1apCTBEHHBIN JIECOTEXHUYECKUN YyHUBEepcuTeT uMeHH ['.d. Mopo3osa,
Poccus, r. Boponex

Ko3a Buxmopusa Anekcanoposna
CTYJIEHTKA TPEThETO Kypca JecHOro (pakynpTera,
BopoHexxckuil rocy1apCTBEHHBIN JIECOTEXHUUECKU YHUBepcUTeT uMeHH ['.d. Mopo3oaa,
Poccus, r. Boponex

B cratbe mpuBOASTCS pe3yabTaThl HMHTPOAYKLMH KyCTaPHUKOB MPUPOAHBIX PACTUTEIBHBIX GOp-
Manuid. AHanu3upyetcs poct u passutue 10 BumoB u 1 ¢popmbl 6apOapuCcoOB pa3nHUHBIX reorpapuyeckux
MPOUCXOXKICHUH, Tpouspactaromux B aeHapapuu BIJITY. [IpuBoasatcs GpeHonmornyeckue HaOmoaeHUs B
neproz ¢ 2016 mo 2019 r. Hamu 3adukcrpoBaHo, 4TO OOJIBIIMHCTBO HHTPOAYIIMPOBAHHBIX BUIOB OapOa-
pHca OTIMYAETCs TMOJIOKUTEIBHON JUHAMUKONW MPUPOCTa TTOOETOB U IKOJIOT0-(hU3HOJIOTHYECKOH YCTOM-
YUBOCTBHIO B CBOEM pPa3BUTHHU. [lomyyeHHBIE pe3ynbTaThl MO3BOJIAIOT PEKOMEHIOBATh UX JJISI UCIOIb30-
BaHUs B 03€JICHEHUH.

Kniouesvie  cnosa: WHTpOAYKUMs, pacTUTenbHas Gopmanmsa, QeHonorus, JpeBecHO-
KYCTapHUKOBBIE TIOPO/IBL.

EBporneiickas yacte P® pacnosaraercs B 3anagHon yactu matepuka EBpazum, rie
OKEaHNYECKUHN KJIMMAT IOJIYyOCTPOBHOM 3amagHoil EBpombl CMEHsAETCS KOHTHMHEHTAlb-
HBIM KJIUMaToM. B cBsi3u ¢ 3TuM Ha TeppuTopun 000COOISIETCS pacTUTENbHbIE 00IACTH,
KOTOPBIE HOCSAT Ha3BaHUE «30H» WIIM PACTUTEIBHBIX opMarmii [2, c. 59].

Pacturtenbubiii Mup Boponexckoil o0nactu omnpeaensercs AByMsI MPUPOAHBIMU
30HAMMU: JIECOCTETIHON U CTEITHOM.

[Tonnmanue 3aKOHOMEpPHOCTEH >KM3HH (OpMalMii, X BUAOBOTO pa3sHOOOpasws,
ocobeHHOCcTel (HOPMUPOBAHUS IPEBECHBIX, KYCTAPHUKOBBIX T'PYMIHUPOBOK HEBO3MOXKHO
0e3 3HaHUs OMOJIOTHH, IKOJIOTUU U reorpaduu IpeBECHO-KYCTAPHUKOBBIX MOPOJ, UX OT-
HOILIEHUS K IPUPOJTHBIM (PaKTOpaM CpeJibl.

Pacmmpenue accoptumenTa NPOAYKTUBHBIX M YCTOMYMBBIX KYCTapHUKOB B pail-
OHE YMEPEHHOI'0 KJIMMaTa, U3y4YeHNE BO3MOXXHOCTH UX Pa3BEACHUS — OJIHA U3 OCHOBHBIX
3a/1a4 MHTPOAYKIMH. YCHeX UHTPOAYKLUHHU CBSI3aH C U3YYEHUEM aJanTalliid pacTEHUN K
HOBBIM yclOBHUAM. VIMEHHO afanTalMoOHHAs peakius OOJbIIMHCTBA BUAOB 00eCreunBaeT
BBDKMBAHUE UX B U3MEHSIOLIUXCS YCIOBUSIX.

20



Bo ¢mope Boponexckoit 00macT BCTpEUYarOTCsl BUIBI, KOTOPBIC SIBISIOTCS HEOTh-
E€MJIEMOM YacCThI0 PaCTUTEIBHBIX (hopMaIuii, HO OJaroaaps CBOEH 3KOJIOTMYECKON eMKO-
CTH, MOTYT MPOU3pacTaTh U B APYrUX NpUpPOJHbIX (opmanuax. K Takum pacteHusM u
OTHOCSITCSI BUJIBI pojia 6bapOapuc.

Iens uccnenoBanuii — uzyuenue pocra u passutus 10 Bugos 1 ¢opmel 6apOapu-
COB pa3HOIo reorpaguyeckoro MpoucxoxaeHus (Tadma. 1), mpouspacTarmux B JICHIpa-
pun  BOpOHEKCKOTro TroCylapCTBEHHOTO JIECOTEXHHUYECKOTO YHHBEPCUTETA HMEHU
['.®. Mopo3zoBa. 3a ’TUMHU BUJAaMH MIPOBOAMINCH (eHoornyeckue Habdmoaenus ¢ 2016
o 2019 rr. (HabyxaHue MOYeK, HAYaJI0 pacIyCKaHUs JIMCTOBBIX MOYEK, MOJTHOE OOJIUCT-
BeHue, pa3za OyTOHM3ALUU, CO3PEBAHUE TUIOJOB, ucTonan [1, c. 7].

Tabnmma 1
Bunbl 0apoapuca B nenapapuu BIJITY

BricoTa B ecTeCTBEHHBIX

Ne
i Bun Ponuna YCJIOBHUAX MPOU3pACTa-
HUS, M
1 | bapbapuc OOBIKHOBEHHBIH — EBponeiickas yacTs,
, : gy 1,5-2,0
Bérberis vulgaris L. Kpbim
2 | bapbapuc OOBIKHOBEHHBIN
dopma mypnypes — Bérberis - 1,5-2,0
purpurea
3 | bap6apuc Tynb6epra — SAnonwus, 0520
Berberis Thunbergii D.C. Kurait T
4 | Bap6apiic cuGHpCKmii — Aunraid, 10
Bérberis sibirica Pall. Cubupb ’

5 | bapbapuc kaHaackui —

Berberis canadensis Mill. Cescpras Ameprka 2,0
6 | bapbapuc KOpPOTKOHOKKOBBIH . .

-Berberis brachypoda Maxim. 3anapubiii Kuraid 15
6 | bapbapuc amypckuit — Janbuuii BocTok,

. . . . 2,0-3,0

Berberis amurensis Rupr. CesepHnblit Kuraii
8 | bap6apuc Ilyape — .

Berberis poiretii Scneid. Haeriit Boctok 1.0-15
9 | bapb6apuc nmpo3padHbIii — . .

Berberis diaphana Maxim. 3anapebiit Kuraid 10-2.0
11 | bapGapuc uenbHOKpaltHUI —

Berberis integerrima Rge. Cpemss Asua 4.0
12 | bapbapuc pa3HOHOKKOBBIH — Cpeansis Asus 20

Berberis heteropoda Schrenk

B npupone Buasl pona 6apbapuc npuypoyeHbl K TOPHBIM MECTOOOUTAHUSM — OT
BBICOKOTOpbs /10 paBHUH B LleHTpasibHON A3uu, OT/EIbHBIE BUABI IPOM3PACTAOT HA BbI-
cote 10 500 M, 4TO yKa3bIBAaeT HA IUIACTUYHOCTH 3TOro pona. B Kurae Bctpeuaercs B ro-
pax (1000-3000 m Hang ypoBHeM Mopsi). bonbmuHCTBO BHIOB Oapbapuca — Me30(pUTHBIC
U KCEPOPUTHBIE PACTCHHUS.

Hennpapuit BIJITY pacnonoxen Ha ceBepHoii yactu r. Boponexa. Penbed pos-
HBIH, TOYBBI TEMHO-CEpHBIC JIeCHbIE CYTTIUHKU. [1o nanHbiM BopoHexxckoi MeTeocTaHIIuu
CpenHsis UIONbCKas Temmeparypa Bosayxa +20°C, abcomrorHsii Munumym —36°C (gm-
Baphb), abcomoTHBIH MakcumyM +37,5°C (urons). TIpo0IKUTENBHOCTE BETETAlMOHHOTO
neprona npu Temneparype + 10°C 152 mus. Besmoposmelii mepuon mimtes 150-155
nHeil. CaMblil mociaeaHuil 3aMOpO30K HabonaeTcs 3 MIOHS, CaMblii paHHUNH OCEHHHUM —
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2 ceHTsA0ps. BpeMsi HacTyIIeHUs! yCTOMYMBOIO CHErOBOI'O MIOKPOBA B cpeHEM 9 nekad-
ps, okonuanue 10 ampens. Cpenusas ToimmHa cHexxHoro nokpoBa 30-40 cm. Cpennee
KoJMuecTBO ocankoB 511 mm. Berpsl npeo0i1aaaroT 3MMOil 10ro-3anagHble U F0KHbIE, JIe-
TOM FOT0-3aI1aJ{HbIE, 3aMa/IHbIE, CEBEPO-3alaHbIE, IPUHOCSIIINE 3aCyXH.

Hauvano pacnyckanusi TMCTOBBIX MOYeK ObUTO mpuypodeHo ko Il nekane anpens y
6apbapuca amypckoro (B. amurensis Rupr.), 6. kanaackoro (B. canadensis Mill.), 6. pas-
HoHOXkKKOBoTO (B. heteropoda Schrenk), 6. o6sikHOBeHHOTO (B. vulgadris L.), 6. mpo3pad-
uoro (B. diaphana Maxim).

[TonHOe OOTUCTBICHUE MTPOUCXOIUT Y OOJIBIIMHCTBA BUIOB npoxoauio B I neka-
ne mas. l{Betenue y 6onbinHcTBa BU10B HaunHaetces Bo II-111 nekane mas.

CospeBanue 1ionoB HaunHaeTcss Bo Il gexane aBrycra u mmutcs mo Il gexamy
CEHTSOPSI.

Pannee co3peBaHue TMJI0I0B OTMeuYeHO Yy Oapbapuca KOPOTKOHOKKOBOTO
(B. brachypoda Maxim.), 6. amypckoro (B. amurensis Rupr.), 0. kaHaJICKOTro
(B. canadensis Mill.).

Jluctomnaz y oTieIbHBIX BUJOB HAUMHACTCS B CEHTSOpE-OKTAOpE.

TakuMm 00pa3oM B yciioBuUsAX ropojia BopoHeka Bereranus y MECTHBIX BHIOB IpO-
noipkaerca 160-180 mHei.

[To BenmuuMHE M TeMIaM pocTa MOOEroB M3Y4YEHHBIC BUIBI MOXKHO Pa3AeiUTh Ha
TPH TPYIIIIBL:

1 rpymma — cpemauii mpupocT moderos ot 25 1o 30 cm (B. diaphana Maxim,
B. sibirica Pall, B. Thunbergii D.C.)

2 rpynmna — cpenHuii mpupoct mnooeroB ot 30 mo 45cm (B. canadensis Mill.,
B. poiretii Scneid).

3 rpynmna — cpemnuii npupoct moderos or 50 u 6onee 100 cm (B. heteropoda
Schrenk. B. amurensis Rupr. B. vulgalis.).

W3 u3ydyeHHBIX BHIIOB pofa OapOapuca caMbIM BBICOKOPOCHBIM B 15-20 siet ObutH
Oapbapuc amypckuii (B. amurensis Rupr.), 6. mpo3paunsiii (B. diaphana Maxim), 6. ko-
porkoHOoXxKOBBIN (B. brachypoda Maxim.).

Huskopocneiit 6apoapuc Tymbepra (B. Thunbergii D.C.) (30-45), 6. Ilyape
(B. poiretii Scneid.) (50), ocranbHbie BUabI nMend BeicoTy oT 100 10 190 cm.

B ycnoBusx nennpapusi 0OMJIBHO IIBETYT U IUIOJJOHOCAT 8 BUJIOB Oapbapuca.

Crnaboe TJ10/IOHOIIICHUE OTMEUEHO Y 3 BHUJIOB. DTO BHUJBI, IpoU3pacTaronme B 00-
Jee 1KHBIX pailoHax B FOro-BocTouHnoit A3umu.

B ycrnoBusix aenapapus pacteHusi OOJBIIMHCTBA BUIOB OKa3aJUCh MOPO30YyCTOM-
yuBbIMH. Hayao u OKOHYaHUE pOCTa, TOJUYHBIM MPUPOCT MOOEra, OJHOTO U3 MpejcTa-
BUTEJICH KaXI0¥M TPYIIbI TPUBEICHBI B TaOIUIIE 2.

Tabmauma 2
Poct I'ognunslii | BeicoTa
Bun HponosiHTenbHOCTS, MIPUPOCT Kycra, | Ponuna
Hauaio OkoH4YaHUE JTHUA ’ ’
cM cM
1 2 3 4 5 6 7
I rpynima
Bapbapuc
cuOupcKuii .
, . Anraii,
— Beérberis 201V av 32 25 35
p — — Cubupsn
sibirica 25V -7V | 17V — 25V 26— 38 28— 32
Pall.
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OkoH4yaHue Ta0I. 2

1 | 2 | 3 ] 4 | 5 | 6 [ 7

Il rpynma
Bap6apuc
KaHaHCK_I/Iﬁ CeBepHas
“Berberis 3V 7AY _ 35 _35 | % | Avepuxa
canadensis | 1 — 4V | 30V — 15VI 27 — 44 28 — 42 P
Mill.

III rpynna
Bap6apuc
aMYPCKHI .
~ Berberis | __ 28y 27V _29 _56 | 165 Iff;}éiﬂ
amurensis | 26V — 1VI | 25 — 30VI 24 — 35 50— 63
Rupr.

*B uucnuTene cpeaHss 1aTa 3a ro/ibl HAOIIOICHMIA, B 3HAMCHATEIIC PAHHUN U MTO3THUA CPOKH

B ycioBusx JiecocTenHOM 30HBI YaCTO HAOIIOAAIOTCS 3aCyIUIMBBIE MTEPUOIBI, TO-
TOMY OJIHUM M3 (PAaKTOPOB OIMPEACISIONINX UX POCT M Pa3BUTHUE SBISETCS BOIHBINA pe-
UM, KOTOPBIA CKJIAQJbIBAETCSI M3 MPOLECCOB MOIJIONICHUS MEPEIBUKEHUS U YCBOEHUS
BOJIBI, TAKXKE ITOTEPSI BOJIBI, B OCHOBHOM B TIpoIlecce Tpancnupanuu [3, ¢. 13].

Ha pa3nbix Bugax 6ap6apucoB HaMH OTpEesiyiach OBOJHEHHOCTh TKaHEH JTUCTh-
€B, MHTEHCUBHOCTh TPAHCIIUPAIINH, BOJAOYACPKUBAIOIIAsl CIOCOOHOCTh U BOJHBIN Jedu-
uT. McenenoBanusi MpoBOAUIUCH OOIIETPUHATHIMU METOJUKAMHU.

Pe3ynbrarsl mokaszaiu, 4ToO MakCUMajbHas BEJIMYMHA 3TOTO MMOKa3aTess MpH JIJIu-
TEJIBHOM 3aCyUUIMBOM niepuone He mpeBbimana 11,9-17,9%. Ilo Bceil BepodTHOCTH
MMEHHO CTaOMJIBHOCTBh ATOTO MOKa3aTessl HAMpPSKEHHOCTH BOJHOTO peXHMa JHUCThEB U
ABIIETCA MPU3HAKOM YCTOMYMBOCTH JINCTHEB Oapbaprca U MHTEHCUBHOCTU MX TPAHCIIH-
paruu (081 mpu P>0,5). Cuuraetcs, yTo Takas 3aBUCHMOCTb IOKa3aTeneil 0OHapyKuBa-
IOTCS B CBSI3H C T€M, YTO JIe(DUIIUT BIIard XapaKTePU3YyETCsI UBMEHEHUSIMU CBOOOHOM BO-
JIbl, paCXOyeTCsl IpH TpaHcnupauuu [4, c. 85]. M3BecTHO, 4TO pacTeHus MpOU3pacTaro-
M€ B YCIOBUAX HENOCTATKAa BJaru, B TEUEHWH BETETALMOHHOIO MEPUOAA XapaKTEpU3y-
I0TCSl 00Jiee BBICOKMMH BOJOYJCPKUBAIOIIMMH CHUJIAMH, 3HAUYUTEIbHBIMH BEIMYMHAMU
COCYUIEH CHUJIBI KIIETOYHOT'O COKA OTHOCUTENIBHO HU3KOW TYpropeclueHTHOCThIO (Tadu. 3).

Tabnuna 3
Bopoynep:xxuBaromas cnocoOHOCTD JIMCTHEB Pa3HBIX BUAOB OapOapuca
(moreps BoabI B %, OT CyX0ro Beca)

Bun 2 Jaca 4 qaca 24 gaca
bapbapuc obpiknoBemHbiii — 8,76+0,05 17,31%0,14 41,33+0,38
Berberis vulgaris L.
bapbapuc amypeiui - 9,01+0,04 21,23+0,19 45,78+0,31
Berberis amurensis Rupr.
bapbapuc Ilyape — 8,52+0,06 12,92+0,14 38,64+0,32
Berberis poiretii Scneid.

Bapbapuc pa3HOHOKKOBBIH —

Berberis heteropoda Schrenk. 9,44+0,07 16,31x0,12 40,98+0,36
Bapbapuc Tynb6epra —

Berberis Thunbergii D.C. 7,92+0,05 12,01+0,11 36,54+0,34
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CpaBHUBas TpEJCTaBIECHHBIC IaHHBIC 1O BOAOYACPKUBAIONIUM CIIOCOOHOCTSIM
JMCTHEB Pa3HBIX BUIIOB OapOaprica MOXKHO CIeNIaTh BBIBO, YTO BCE OHU XapaKTePU3yeTCs
JIOBOJIGHO BBICOKMMH TTOKA3aTEISIMHA BOIOY IEPKUABAIOIIEH CITOCOOHOCTH.

Takum 00pa3om, OOIBIIMHCTBO HWHTPOMYIIUPOBAHHBIX BUIOB OTIMYAETCS XOPO-
IIMM POCTOM, YTO JAaeT BO3MOXKHOCTh PEKOMEH/IOBATh MX IS MCIOJB30BAaHUS B O3elIe-
HeHuH. J[1s1 MHIEeBOH MPOMBINUICHHOCTH TPEACTABIsIET MHTEpec 0apOapuc aMypCKUH,
OapOapuc kaHaaACKui, 6apdapruc KOPOTKOHOKKOBBIH.
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CEKLMA «CENbCKOXO3ANCTBEHHBIE HAYK/»

INOKA3ATEJIX POCTA U )KU3HEHHOE COCTOSIHUE
JAPEBECHO-KYCTAPHUKOBOU PACTUTEJIBHOCTH
B ITAPKE um. IVIEBEH I'OPOJJIA POCTOBA-HA-IOHY

Anmonuxoesa Jlioomuna Anamonvesna
JOLEHT Kadenpsl JIECHBIX KYJIbTYp U JECONapKOBOI'0 XO35HCTBa,
KaHJ. C.-X. HayK, JIOLEHT,
HoBouepkacckuii nHxkeHepHO-MenropaTuBHbIN HHCTUTYT UM. A.K. KopTyHoBa — Quinan
JIOHCKOT0 rocyjapcTBEHHOIO arpapHoro yuusepcurera, Poccus, r. HoBouepkacck

B crathe poCT W JKM3HEHHOE COCTOSHHE IPEBECHO-KYCTAPHUKOBOW PACTUTEIBHOCTH B IMapKe,
paccMaTpuBaeTcsi Kak OCHOBHOW BOIIPOC YCIICIIHOTO COJACPIKAHWS PACTCHUU B ypOaHM3MPOBAaHHOU Io-
POJICKOM CpeJie U JA0TCsl HEKOTOPhIe PEKOMEHIAINH TI0 03/I0POBJICHHIO TAPKOBOTO HACAKICHHUSI.

Kniouesvie cnosa: nacaxneHue, 0MOMOpQONOrnuecKue NpPU3HAKH, KaueCTBEHHOE COCTOSHUE,
YCTOMYUBOCTS.

[Tapx umenu r.IlneBen Obln 3amoxkeH B 1974 rofgy, €ro IUIOMIaab COCTABISICT
9,7 ra. Ha3Ban nmapk B 4ecTh O00JIrapckoro ropoja-nmodoparuma Poctosa.

B HacTosiiiee Bpems mapk BBITIONHSET OCHOBHBIC (DYHKIIMH, XapaKTepPHBIC IS Ta-
KOTO po/ia 0OBEKTOB: TPaJOCTPOUTENBHYIO (CO3JJaHNE B COYETAaHUHU C OKpYKaromeH 3a-
CTPOMKOHN €IWHOTO apXHUTEeKTypHO-JTaHAMA(PTHOro aHcamoOis), 3cTeTndecKkyro ((popmu-
pOBaHME TMPUBJICKATEIHHOIO, 3allOMUHAIONIErOCs o0pa3a Topoja), PEeKpearrmoHHYIO
(ynydlieHne MUKPOKJIMMAaTUYECKUX ycaoBUil paitona) [2]. [lnomans u popma obecneyu-
BalOT YCTOWYUBOCTH MapKa KaK MOCTOSIHHOTO UCKYCCTBEHHOTO (PUTOILIEHO3A.

[Tapk siBIIsieTCS MPUMEPOM COCTOSIHUSI COBPEMEHHOT'O CaJI0BO-IIAPKOBOTO MCKYC-
CTBa COBETCKOTrO nepuoza [1, 3].

Ha Ttepputopun napka uMm. IlneBeH, B Oe31ecHON CTENMHOW 30HE, I CO3/1aHUE
YCTOWYMBBIX M BBICOKOJICKOPATUBHBIX HACAKECHUN OCIOMXKHSAETCS KOMIUIEKCOM Hebaro-
NPUATHBIX KIMMATHYECKUX (PAKTOPOB, B TAKCOHOMHUYECKOM U OHOMOP(OIOTHUECKOM
maHe ero JAeHapodIiopa He A0CTaTOYHO pazHooOpa3Ha. OCHOBHBIMH JIUMHUTHPYIOIIUMHI
dakTopamu IJIsl O3€JICHEHHsI B ATOW 30HE SIBIISIOTCS HHU3Kas atMoc(depHas U MOYBEHHAS
BJIQ)KHOCTh, OJIM30CTh BBICOKO MUHEPAIM30BAHHBIX TPYHTOBBIX BOJ, CIEACTBHEM YEro
SIBIISIETCSI YAaCTOE 3aCOJICHHE MTOYBBI HA OTPOMHBIX TUTOIIA/ISX.

CocrosiHue epeBbEB BU3YAIHHO OMPEACISIETCS [0 CyMME OCHOBHBIX OroMopdo-
JIOTUYECKUX MPHU3HAKOB: I'yCTOTa KPOHBI, €€ OOJMCTBEHHOCTh MJIM OXBOCHHOCTH, pa3Mep
U IIBET JINCTHEB (XBOM), HAJTMYME WIIM OTCYTCTBUE OTKJIOHEHUW B CTPOCHHMH CTBOJIA, KPO-
HBI ¥ TOOETOB, HATMYHE U J0JS CYXHX MOOETOB B KPOHE MM CYXOBEPIIMHHOCTB, IIETOCT-
HOCTh U COCTOSTHHE KOpPHI U J1y0a. JIOTOJIHUTETbHBIMH TTPU3HAKAMHE SBIISFOTCS TIOPAKEH-
HOCTh JICPEBHEB BPEAMTEISIMA W APYTMMH HETATUBHBIMH MPUPOIHBIMH U AHTPOIOTCH-
HbIMH (pakTopamu cpenbl [1].

Hamu Obutn ompeneneHsl MOKa3aTeNd POCTa U )KM3HEHHOE COCTOSIHUE JPEBECHO-
KYCTapHUKOBOW PAaCTHTEILHOCTH B IapKe.

B ropojackux HacaxAeHHSX MPUHSATO Pa3leisiTh JEPEBbS HA TPH TPYIILI Kade-
CTBEHHOTO COCTOSTHUS: | — Xoporiee, 2 — yIOBICTBOPUTEIHLHOE M 3 — HEYAOBJICTBOPH-
TEJBHOE.

B tabmumax 1-2 (ta6mn.1-2) mpuBeaeHb! JaHHBIE TIO PACTIPEIEICHUIO JIMCTBEHHBIX
Y XBOWHBIX JICPEBHEB MO KATETOPHUSIM COCTOSTHUS.
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Tabmauua 1

KaTeropun COCTOAHUSA JIUCTBCHHBIX ICPEBHECB

No Koin-Bo, | KauecTBeHHOE COCTOSIHUE
Bun
/11 IIT. 1 2 3
1 | bepesa noBucnas (6oponasuaras) (Bétula 18 11 6 1
péndula)
2 | Cymax mymmcThid, ykeycHoe nepeso (Rhus 34 30 4 -
typhina)
3 | Tononps nupamunansusiil (Populus pyramidalis) 51 12 30 9
4 | Tomonb cepebpuctsiit (Populus Bolleana 46 26 18 2
Lauche.)
5 | Jluma cepauenucrras (Tilia cordata Mill.) 14 13 1 -
6 | Jluma menkonuctras (Tilia cordata Mill) 85 65 15
7 | Ay6 yepeuryarsrii (Quercus robur L.) 12 10 2 -
8 | ly6 kpacHsrii (Quércus rubra) 9 9 - -
9 | Knen octponuctHbiii (Acer platanoides L.) 136 105 25 6
10 | Karanpna (Catalpa syringaefolia) 17 15 2 -
11 | MBa BaBunonckas (Salix babylonica) 14 8 2 4
12 | PsOuna oObikHOBeHHast (Sorbus aucuparia L.) 173 150 20 3
13 | Kamran koHckuit 00bIKHOBEHHBIH (Aesculus 82 63 10 9
hippocastanum L.)
14 | PoOunms mxeakanus (Robinia pseudoacacia L.) 5 3 2 -
15 | I'nennuns TpexkomroukoBas (Gleditsia 14 7 7 -
triacanthos L.)
16 | Slcenp o6bikHOBeHHBIH (Fraxinus excélsior) 2 - 2 -
Bcero 712 527 146 39

Puc. 1. Pacnpej:[eneHI/Ie JINCTBCHHBIX JCPCBHEB B ITAPKE UM. IIneBen no KaTeropusaM COCTOSHUA B %:

m1
m2

w3

1 — xoporee, 2 — yIOBICTBOPUTEILHOE, 3 — HEYTOBIECTBOPUTEIILHOE
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Tabnuua 2
Kareropum cocTosinusi XBOMHBIX JIepeBbeB

No Koin-Bo, | KauecTBeHHOE COCTOsIHHE
Bun
/11 IIT. 1 2 3
1 | Enp xomoyas (Picea pungens) 13 10 3 -
2 | Enb cusas (kanazckas) (Picea glauca (Moench) 61 40 21 -
\/0ss),
3 | Exn BpeBepa (Picea breweriana) 12 2 10 -
4 | Tys Bocrounas (Platycladus orientalis (L.) 29 18 11 -
Franko)
5 | Tys sanannas (Thuja occidentalis L.) 37 25 12 -
6 | ITuxTa kaBKasckas (Abies nordmannidna) 6 - 6 -
7 | CocHa xentas (Pinus ponder6sa) 12 5 7 -
8 | Cocna kpeimckas (Pinus pallasiana Lamb.) 86 55 27 4
Bcero 256 155 97 7

L B
m?2

=3

Puc. 2. Pacnipenienienne XBOMHBIX JepeBbEB B Napke UM. [l1ieBeH 1o KateropusiM cocTostHus B %o:
1 — xoporee, 2 — yOBIETBOPUTENBHOE, 3 — HEYIOBJIETBOPUTEIHHOE

IIpoananu3npoBaB MOJTYYEHHBIE PE3YJBTATHI, JE€JIa€M BBIBOJ O TOM, YTO B HAILIEM
cllydae XBOMHBIC PacTeHHUsl OKa3aJuCh 0ojee yCTOMUYMBBI K YCIOBUSM YpOaHU3WPOBaH-
HOM cpenbl. Beero 2 % ocobeil MMEIOT HeYyIOBIETBOPUTEIBHOE COCTOSIHUE, B TO BpeMs
KaK JINCTBEHHBIX 0Ka3aJIOCh B TP pa3a OosbIe — 6 %.

B nenom oneHnBasi )KM3HEHHOE COCTOSIHUE JIPEBECHBIX HACAXK/IECHUU B IAPKE UM.
IIneBen B PoctoBe-Ha-/[oHY MOXKHO cliesiaTh BBIBOJI O IOCTATOYHO XOPOILIEM COCTOSIHUU
BU/JIOB.

OnHako, HaMu OBUTM BBISABIEHBI 3K3EMIUIIPHI, KOTOPbIE HEOOXOJUMO YIANIUTh.
Cpean Hux 9 TomoJsiell MUPaMHUIAIbHBIX, 2 KAalITAHA KOHCKHUX, OCTAJIbHBIE I€PEBbS HYXK-
JIAIOTCSI B CAHUTapHOM 00pe3Ke.

JUis ynydlieHns: KaueCTBEHHOI'O COCTOSIHMSI HACaXIEHUs ITapka HE0OX0IMMO Mpo-
BOJIUTH PErYJISIPHBIA MOHUTOPUHI COCTOSIHMS PacTEHUI Ha mpeaMmeT OoJe3Heil u Bpenu-
Tesiell. CBOEBPEMEHHO YAAIATh MOAPOCT, YChIXaroIee, O0JIbHbIE SK3EMILIAPHI, U MOCAAKY
Ha UX MECTO MOJIOJIBIX PACTEHUI.
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JIJisi TIOBBITIIEHHSI IPUBIIEKATEILHOCTH MapKa CIEAYET YBEIMYUTh OMOJIOTHIECKOE
pa3HooOpa3ue BHJIOB PAaCTCHHH M OOpaTHTh BHUMaHHE Ha JKUBBIC U3TOPOJHU, KOTOPBIM
HE0OXO0UMO 00€CTIeUNUTh HAITICKAITUN YXOJI.
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CEKUMNA «MEOUUNHCKNE HAYKN»

K 100-JIETUIO CO JHA POXKIAEHUSA TIPOPECCOPA
CEPTESI CEPTEEBUYA MUXAMJIOBA

Muxankuna Mapuna Bnaoumupoena
ACCUCTEHT Kadepbl aHaTOMUHU YEIOBEKA,
YpanbCckuii rocy1apCTBEHHBIM MEIUIIMHCKUNA YHUBEpCHUTET, Poccus, r. ExarepunOypr

Muxankun Anmon Ilaenoeuu
ACCUCTEHT KadeaApbl PU3NIECKON KYJIbTYpHI,
VYpanbckuii rocyjapcTBEHHbI MEAUIIMHCKUN YHUBEPCUTET, Poccus, r. EkatepunOypr

Abacoe Illamuny I'acanosuu
acCUCTEHT Kadeapbl GU3NIECKON KYIbTYPHI,
VYpanbckuii rocyapcTBeHHBIA MEAUIIMHCKUHN yHUBEepcUTeT, Poccus, r. EkatepunOypr

CraThs TOCBsIIIIeHa TAMATH KPYITHEHIIIEr0 COBETCKOTo aHatoMma npodeccopa Ceprest CepreeBuda
MuxaitnoBa. Tpyasl ero 10 cux Mop BOCTpeOOBaHBI, aBTOPUTET B HAYYHOM COOOIIECTBE HEMpepeKaeM,
Oouorpadus u HacIeaAne 3acIyKUBAIOT CEPHE3HOT0 U3YUCHHS.

Kniouesvie cnosa: C.C. Muxailnos, poJOHa4YaJIbHUK CTOMATOJIOTHYECKOM aHATOMHM, OCHOBATENb
JIBYX Hay4HbIX LIKOJI, yYaCTHUK Benukoil OTeuecTBEHHONH BOMHBI.

Cepreii CepreeBnu MuxaiinoB poawics 5 nexadpst 1919 roxa B r. HoBroposae B
paboueii cembe. B 1937 1. on okonumi cpeanioro mkosry Ne 38 r. HoBropoaa u noctynuin
Ha jedeOHbIl pakynbTeT | JIeHMHrpagcKoro MEAMIMHCKOTO MHCTUTYTa UM. aKaJeMHUKa
W.II1. TTaBnoBa. B staBape 1939 r. Obu1 mepeBefeH Ha MOpCKO# (akynbreT, chopmupo-
BaHHBIA NP UHCTUTYTE U peopraHu3oBaHHbId B 1940 r. B caMOCTOSTEIbHYIO BOECHHO-
MOPCKYI0 MeMIIMHCKY10 akagemuto. B 1941 r. C.C. MuxaiinoB OKOHYMI akaJeMHIo (3TO
ObLT 1OCPOYHBIN BBITYCK) M Bech nepuo ¢ 1941 rona nmo 1947 ron ciayxun Bpauom B BO-
MHCKUX YacTsIX W yupexaeHusx BoeHHo-mopckoro ¢morta [1, ¢.5]. C 1941 roma mo
1943 rox oH mpuHMMaN ydacThe B OOEBBIX JCHCTBUAX B COCTaBE BOWMCK bantuiickoro
¢uiota B X011¢ repondeckoit oboponsl Jlenunrpana [8, . 121]. Bropsim yBiedeHHeM 1o-
cie meauumubl 'y C.C. MuxaiinoBa Obuta Quiionorus, mo3tomMmy oH B 1945 r. moctynui Ha
3a04HOE OT/AeNeHue (uionorunyeckoro Qaxymnbrera JICHUHIPaJCKOro rocyIapCTBEHHOTO
YHHUBEpPCUTETA, I/I€ MPOJI0JIKall 00y4aTbcs B TeUEHUE TpexX yueOHbIx JieT. B mapte 1947 r.
1ocjie c/ladyl KOHKYPCHBIX 9K3aMEHOB €r0 3aYMCIIMIM aIbIOHKTOM KadeIpsl orepaTHB-
Hoit xupypruu (OITX) BoernHno-mopckoii akagemun. B 1949 r. oH OB mepeBesieH ajib-
IOHKTOM TOM ke kKadeapsl Boenno-menununckoit akagemun. B 1950 r. C.C. MuxaiinoB
3alMTHI KaHIUJATCKYIO0 JUccepTaluio Ha Temy «Pa3nuuus BHYTPHUCTBOJIBHOTO CTpOE-
HUS HEPBOB BepxHer KoHeyHocTu» [7, C. 129]. C 1950 r. mo 1959 r. C.C. MuxaiinoB pa-
6otan Ha kadenpe OIIX c Tonorpaduyeckoil anatomueii BoenHo-MequIIMHCKON aKaze-
muu uM. C.M. Kuposa: B 1950-1956 romax — muaamum npemnojaBareneM, B 1956-1958
rojax — M.0. 3aMeCcTUTeNs HavanbHuKa Kadeapsl, B 1958-1959 rogax — crapmmm npeno-
naBateneM. OJTHOBPEMEHHO MO COBMECTHTENbCTBY B 1953-1958 romax on pabotan cek-
perapeM peakouieruu xypHaia «BectHuk xupypruu um. N.1. ' pekoBa» 1 BHEIITaTHBIM
penakropom JleHnHTrpaackoro oTAeneHus uzaarenbcrra «Menruszy [8, €. 122]. B 1959 r.
C.C. MuxaiijoB 3alUTWI JOKTOPCKYIO JHCCEPTALMI0 HAa TeMYy «ApTEpHO-BEHO3HBIE
COHHO-TICIIEPUCTHIE AaHEBPU3MBI» M YBOJIMJICA W3 apMUU B 3BaHUM MOJKOBHUKA MEIU-
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IIUHCKON cITy’)kObI. B TOM ke romy emy ObIJIO MPHCBOCHO ydeHOE 3BaHUE mpodeccopa
[7,c.129], a 09.10.1959 r. OoH mOAydYWs]T Ha3HAYEHHE Ha JOJDKHOCTH TUPEKTOpa
(c 1961 r. — pekropa) OpeHOYprcKoro rocyJapCTBEHHOI0 MEIUIIMHCKOTO MHCTUTYTa U
OJIHOBpeMeHHO 3aBeaymomiero kadeapoit OIIX u tonorpaduyueckoil aHaTOMUHM TOTO Ke
By3a [3, C. 25].

Tak Havayncs opeHOyprckuii mepuwojn B xku3HH Tpodeccopa C.C. Muxaiiioga.
DOHEpruyHelii, BOJIEBOM PYKOBOJIUTENb, OOOTalllEHHbI ONBITOM BoeHHO-MeIUUMHCKON
aKaJleMHH, OH OY€Hb MHOI'O YCIIEJ CIIeJIaTh 3a HEMOJIHBIX 4 roja CBOETO0 PYKOBOJACTBA.
VYxe B 1960 r. ObUIM NPUHATH KapAMHAIBHBIE MEPHI MO CO3/IaHUIO YCIOBHM aiisi Golee
IIMPOKOM MOJATOTOBKH B MHCTUTYTE KaHIUJIATOB U JOKTOPOB HayK: OTKPHITA OYHAs aCIU-
paHTypa NMpakTHUYECKHU Ha BceX Kadenpax, KOTOPbIMH 3aBEJOBAJIM JOKTOpa HayK; BBEJE-
HbI JIOJDKHOCTH CTApIIKX HAYyYHBIX COTPYAHUKOB, HA KOTOPBIE MOINEPEMEHHO MEPEBOIN-
JIUCh UCTIONTHUTENU TOKTOPCKHUX JAUCCEPTAIMi ISl YCKOPEHHOTO 3aBepiieHust padbotsl. C
koHIa 1963 r. B UHCTUTYTE Havall (YHKIMOHUPOBATH COBET IO 3aIIUTE KAHAUIATCKUX
quccepTauui 1Mo 8 MEIUIMHCKUM TEOPETUYECKUM M KIMHUYECKHM CHELUUATBHOCTSM.
3HaUUTENBHO YKpenuaack 0aza sl HAyYHO-HUCCIIEI0BaTEIbCKON paboThI, MPEXke BCEro,
Oomarogapst opranuzauuu B 1960-1962 romax 4-x MexkaeapadbHbIX HAay4YHO-
HCCIe0BaTeNbCKUX JTabopaTopuid ipu kadenpax HopMmanbHOU pusnonoruu, OIIX u To-
norpadu4eckol aHATOMHUMU, MHKPOOMOJIOTUHM W OMOXUMHH. Pe3ko paciimpuiack u3naa-
Tenbckas AestenbHocTh. Ha kadenpe OIIX u Ttomorpaduueckoid aHATOMHUM TOJA PYKO-
BoactBoM C.C. MuxaiinoBa Obutd co3anbl GpoTosabopaTopus, IKCIEPUMEHTAIBHOE OT-
JieJieHne U y4eOHbIe OlepalloHHbIE, 3HAUUTEIBHO YIYUIIUIOCh o0ecrieueHue y4eOHOro
mpoliecca TpynaMu U >kMBOTHbIMHU. Kadenpa ocHacTHiiach HOBBIM XUPYPTHUECKUM 000-
pyJIOBaHUEM, HHCTPYMEHTApUEM, HATJSAHBIMU 1ocoOusamu [5, €.98]. Mcnonb3ys aHato-
MO-XUPYpPIHUECKUI XapakTep kadeapsl, npodeccop Npeiiokul KOJUIEKTUBY AJis Hayd-
HOM pa3paboTKH JABE MPOOJIEMbl: aHATOMHUYECKYIO — MHHEPBALIMIO M aHATOMUIO BEH TOJI0-
BBl U TOJIOBHOTO MO3ra M 3KCHEPUMEHTAIbHO-XUPYPTHUUECKYIO — MPOTE3UPOBAHUE MATHU-
CTpaJIbHBIX BEH W MOJIbIX OpraHoB. B pa3paboTke mepBoi MmpoOjemMbl y4acTBOBAJ caM
Cepreit CepreeBud; OH M €r0 COTPYAHUKH BBIIOTHUIN PsiI TPYAOEMKUX paboT MO HCCIie-
JIOBaHUIO TOMOrpaduu BeH TOJIOBHOTO MO3ra, onucaiu (GopMbl U3MEHUNBOCTH M aHACTO-
MO3bI 3TUX BEH C BEHaMH MATKHUX MOKPOBOB T'OJIOBBI, COCTABISIOIIMMU B COBOKYITHOCTH
€AMHYIO JIPEHaXXKHYIO CHCTEMY JUIsl OTTOKAa KPOBM W3 TOJOCTU uepena. beia m3ydeHa
IJIACTUYHOCTh MEKBEHO3HBIX COYCTUI IIPH 3aTPYAHEHUH OTTOKA KpOBU OT Mo3ra. B npy-
roii cepun pabot Cepreit CepreeBud 1 ero y4eHUKH U3yUWIIM HEPBHBIN armapaT pa3iind-
HBIX BEHO3HBIX 00pa30BaHUI T'OJOBBI B KAUECTBE OJJHOTO M3 MEXaHU3MOB Pa3BUTHSI pe-
(bIEKTOPHBIX TeMOJWHAMUYEeCKUX peakiuii. B 1979 r. Belmen ariac cocynoB Mo3ra
C.C. Muxaiinora u J1.b. bekosa [6, C. 295].

B aBrycte 1963 r. npodeccop C.C. MuxaiinoB Obut niepeBesieH B MOCKBY uisl pa-
00Thl HayaJbHUKOM [JIaBHOrO ympaBiieHUsi y4yeOHBIMU 3aBelleHUIMH MuHUCTEpCTBa
3apaBooxpanenuss PCOCP (I'YVY3a MunzapaBa PCOCP). OnHako 1e/oBbI€ CBSI3U MEX-
ay C.C. MuxaizioBpIM M KOJUIEKTHBOM OPEHOYpPrckoi kadenpsl He TOJBKO MPOJOohKa-
JIUCh, HO M YKPEIUISUIUCh, BO MHOTOM IpeBpaIlasich B ApyKeCKue, MapTHEPCKUE OTHOIIIE-
Hus. Cepreit CepreeBud HEOJHOKpPATHO mpueskan B OpeHOypr, OblIT COPYKOBOAUTEIEM
HECKOJIBKUX [UCCEPTALMOHHBIX HCCICAOBAaHUN. [JIaBHBIM Hay4HO-OpPraHU3alMOHHBIN
utor aestenbHocTH C.C. MuxaiinoBa Ha xadenpe OIIX u Tonorpaduyeckoil aHaTOMUU
OpeHOyprckoro MEIUIMHCKOTO MHCTUTYTa — ocHOBaHMe OpeHOyprckoi HaydyHOH KO-
JIbI KIIMHUYECKOW aHATOMUU M SKCTIEPUMEHTaIIbHON xupypruu [ 1, €. 19].
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MockoBckuii niepuoa nestenbHoctu C.C. MuxaiijoBa HayMHAeTCs C aBrycra
1963 r. 1 3aKkaHYMBAETCS €ro KOHYMHOM MOCIE MPOJ0JDKUTENbHON 6ose3nun 27.11.1993 r.
B aBrycte 1963 r. Cepres CepreeBuua Ha3HauarOT HadajdbHUKOM ['YVY3a Munznpasa
PCOCP. C 1968 r. mo 1970 r. on u3bupaetcsi npeaceaaTesieM y4eHOro MEIUIIMHCKOTO
coBeta Munznpasa PCOCP. C 1978 r. mo 1982 r. C.C. MuxaiinoB — rj1aBHBIN peakTop
«MeauIHCKON ra3eThl», U B MEPUOJ €r0 PYKOBOJICTBA OHA CTaJIa WIIIIOCTPUPOBAHHOM,
0oJee MHTEpPECHOM, ¢ XOpomuMH nepenoBbiMu cTathbsiMu. C 1964 1. mo 1973 r. Cepreit
CepreeBuu Obu1 uieHOM Bricmieir arrectanmmonHoi komuccuu (BAK) mpu CoBmune
CCCP, OTBETCTBEHHBIM PENAKTOPOM OTJeNIa «AHATOMHUS, THCTOJOTHS U SMOPHUOIOTHUS»
bonpmmoit Meaumuuckoit Juuuknonenuu (bMD), npenacenareneM HOMEHKIATYPHOR KO-
muccuu 1o anaromun AMH CCCP, uneHoM peakiimOHHOW KOJIJIETHH JKypHasla « ApXHB
aHATOMUU, TUCTOJIOTUU U 3MOpuosiorun». Ha Bcex JOMKHOCTAX W BO BCEX BUJAX Jes-
tenbHOCTH C.C. MuxaiiioB mposiBIsi ceOsi KaK MHHUIIMATUBHBINA, BBICOKONPOQECCHO-
HaJbHBIN, TAaJaHTIUBBIA PYKOBOJIUTEIb M OPTraHU3aTOp, 00ECIEUMBAIONIUN AKTHUBHYIO,
PE3yNbTATUBHYIO paOOTY PYKOBOJAUMBIX UM OpPTaHU3AIMN U CTPYKTYP.

C mapra 1964 1. mo 1993 r. xu3up u gearenbHocTh C.C. MuxaiiyioBa cBsizaHa ¢
Kadeapoir HOpMabHOW M Tomorpaduueckoil aHaTOMHUM MOCKOBCKOTO MEIUIIMHCKOTO
cromatosiorndeckoro uucruryta um. H.A. Cemamko (MMCH). Heine 310 MockoBCKHit
roCyJapCTBEHHBI MEIHUKO-CTOMAaTojornyeckuii ynusepcuter uM. A.W. EBnokumona
(MI'MCY). IMeHHO B 3TOT MEPUO] PACKPBUIMCh U PEATU30BAIUCH JIyUllIMEe KauecTBa
C.C. MuxaiiioBa KaK TaJaHTIMBOrO OpraHM3aTOpa HAyKH, YYEHOTO, Mejaarora u oole-
ctBenHoro aesrens. Kadpenpa anatomun yenoseka MMCH non pykoBoactsom C.C. Mu-
XaioBa OyKBaJIbHO mpeoOpasuiack [3, C. 20]. Pe3ko akTuBu3MpoBajiach HaydHas Jesi-
tenpHOCTh. Kadenpa Obuta mepeoOopyaoBana, co3ganbl MOpPGOIOrudYecKasi, TUHCTOIOTH-
yeckasi, peHTreHoMopdosiornueckas jgadboparopun. [IpoBeneHa ruranTckas peKOHCTPYK-
M TIOMENIECHUH, CO3/]JaH YHUKAJIbHbIM aHATOMUYECKUN MY3€Hl.

Tpunuatunernuit nepuoy nesrenbHocty B MMCHU mpodeccopa MuxaitnoBa —
CaMbIi TIJI0JIOTBOPHBIN, B3JIETHBIN MEPUOJ €ro TBopuecTBa. MM B 3TOT mepuo ObLI0 pea-
JIM30BAHO CTPEMIIEHHE CO3JaTh HAYYHYIO, 1IEJIOCTHYIO, CHHTETHUYECKYIO aHATOMHIO, CMbI-
KaIOIIYIOCs, C OJIHON CTOPOHBI, C 00IIEONOIOTHUECKUMH TTPUHIIUIIAME MOP(OJIOTHH, a C
JIPYroil — HaXOJAIIEe CBOUMU CTOMATOJIOTMYECKUMHU, KapIUOJIOTHYECKUMH, TaCTPOIHTE-
POJIOTUYECKUMH HAMPABJICHUSIMU TPSIMON BBIXOJ B MEIUIIMHCKYIO TpakTuky. Cepreit
CepreeBuu omnpenenusi 00JaCTH HAYYHO-HCCIIEIOBATEIBCKON NeATeNbHOCTH Kadeaph:
CTOMATOJIOTHYECKasi aHATOMHUS, (PYHKIIMOHAJIbHAS aHATOMHMS MHUIIEBAPUTEIHLHOM CHUCTE-
MbI, ()YHKIIMOHAJIbHAsI aHATOMHUS CEPJICUYHO-COCYIUCTON cuctembl. [log pyKoBOACTBOM
C.C. MuxaiinoBa Ha kadeape ObUT BBITIOJHEH OOJBIION UK UCCIEIOBAaHUN IO pa3iiny-
HBIM BOIIPOCaM CTOMaTtoyiornueckoi aHatomuu. CoTpynHuKamu Kadeapbl ObLTH OCBS-
IIEHBI BOMPOCHI BO3PACTHBIX, MOJOBBIX, WHAUBUAYAIbHBIX pa3Iuyuii 00pa3oBaHUM ue-
JIOCTHO-JIUIIEBON 00JIaCTHU, MPUBEICHBI HOBBIE JAaHHBIE O CTPOCHUU MEKMBIIICYHBIX U
KOCTHO-(hacliManbHBIX MPOCTPAHCTB TOJIOBBI, JETAJSX WHHEPBAIIMM W BaCKYJISPHU3AIUU
OTJIETIHLHBIX aHATOMUYECKUX 00pa30BaHUM JIMIIA, & TAK)KE O CTPOCHHUH COCYAMCTOTO pycia
CIM3UCTON OOOJIOYKH POTOBOM IMOJOCTH B CPAaBHHUTEIBHO-aHATOMHYECKOM acrekTe. B
1969 r. Ha 6aze MMCH 06bu1a npoBeneHa nepBas HaAy4YHO-TIPaKTHYecKass KOH(epeHIus
M0 CTOMATOJIOTUYECKON aHATOMHH, B KOTOPOM MPUHSUIM y4acTHE BCE BEAYIIUE aHATOMHU-
YECKUE IIKOJBI M KOJUIEKTUBBI MeauImHCKkuX HHCTUTYTOB CCCP, paboTaronux mo gaH-
HOI mpobnematuke. I TEpMUH «CTOMATOJIOTHYECKas aHATOMUS» ObUT MPUHST U YTBEP-
xneH [3, c. 28]. [lox pyxoBoactBom Ceprest CepreeBuda 0bu1 u3nan nepseiii B CCCP
y4eOHUK «AHATOMUS YEJIOBEKa» JJIA CTYIAEHTOB-cTOMaTosioroB. OH BbIEpKAI 5 w3fa-
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HUH, MOCIEAHNE 1Ba U3 HUX pelakThupoBan yxe nocie cmeptu Ceprest CepreeBuya ero
camblii Beiaromuiicst yaeHuk — akageMuk PAH JI.JI. KonecHukoB. DTUM y4eOHHMKOM aK-
TUBHO TOJIB3YIOTCSI CTYAEHTBI CTOMATOJIOTHYECKOr0 (paKkyibTeTa Y pajibCKOro MEIHUIIMH-
CKOT'O YHUBEpPCUTETA

HNuTepecamu KapIMOJIOTHH U KapIUOXUPYPTUU ObUIO MPOJUKTOBAHO MPEIITPHUHS-
toe C.C. MuxailJIoBBIM HCCIIEIOBAHHE, HANPaBJICHHOE HA HAMMEHEE H3Y4YEHHBIE IPO-
0JIeMbl aHATOMHYECKOT'O CTPOEHUS cepAla. bbuin moy4eHbl HOBbIE JaHHBIE O CTPOEHUU
KaMmep, KJIalmaHHOTO almapara, MpOBOASIIEH CUCTEMBI, COCYJIOB U HEPBOB cepAaua. IIpo-
JoJbkasi pa3paboTKy naHHOM TemaTtuku, npod. C.C. MuxaiaoB BBITYCTHII PYKOBOJICTBO
«Knununueckast anaromus cepaua» (MockBa, 1987), 06o0mias Tpyabl COTPYIHUKOB Ka-
dbenpsl. OTa MoHOTpadus 10 CUX TTOP BOCTpeOOBaHA, €10 AKTUBHO IMOJIB3YIOTCSI aHATOMBI,
KapJnOJIOTH, KapaAuoXupypru. HayuHslil U NpakTUUECKUN MHTEPEC MPEACTABIISIIOT Opra-
HuzoBaHHble C.C. MUXailJIOBBIM HCCIIEIOBAHUS 0 aHATOMUHU OPTaHOB MHUILEBAPUTEIb-
HOM CHUCTEMBI: MUIIEBO/Ia U MUIIEBOIHO-KENYA0YHOI0 IEPEX0/1a, IEUYEHH, MOIKETY104-
HOI1 xene3bl, o0ogouHoi kumkd. B 1989 r. nmox penaknueirt C.C. Muxaitnosa u JI.JI. Ko-
JIECHUKOBA BBIMYIIEH MOHOTEMAaTHYECKUI COOPHUK HAyYHBIX TPYyNOB «Bompockr Mopdo-
JIOTUU THUIIEBAPUTEIBHON CUCTEMBI», e 0000IIEHbI HCCIIEIOBaHUS COTPYAHUKOB Ka-
denpsr [4, C.61].

Bcero C.C. MuxaiinoBbsIM ommyOJIMKOBaHO CBbIlIe 250 Hay4dHBIX paboT, B T.4. 8
MoHorpaduii. [Tog ero pykoBOJACTBOM M MPHU €ro KOHCYJIBTATUBHOW MOMOIIU OBIJIO BBI-
noiaHeHo 10 nmokTopckux u 45 KaHAMAATCKUX aucceprauuid. OJHUM W3 YYEHHUKOB
C.C. MuxaiinoBa 0wu1 nipodeccop Unbst AbpamoBuu IlucemenoB, koTopsii 14 ner, c
1966 r. mo 1980 r., 3aBenoBan kadenpoit OIIX u Tonorpaduueckoit anaromun Exare-
PUHOYPICKOro MEIULMHCKOro By3a. Mibs AOpaMOBHY BCIO U3Hb CUMTAN ce0sl YUCHHU-
koM C.C. MuxainoBa, NpUIEPKUBAJICA €ro NMPUHLMIIOB B NPENOJABAHUM aHATOMHUHU U
HAyYHBIX HUCCJIEIOBAHUAX, C OOJBIIONW TEIUIOTOM M 0OJIarolapHOCTBIO OT3bIBajCS 00
yUHTEIIE.

AHaromuueckass Hayka Bcerga Oyner yututh 3aciayru C.C. MuxaiinoBa Kak pe-
dbopmaropa pycckoit anaromudeckoil HomeHKiatypsl. B 1980 r. Obina u3mana mop pe-
nakuueit C.C. Muxaitnosa «MexayHapoaHasi aHATOMHYECKass HOMEHKJIATypa ¢ PyCCKUM
skBuBasieHTOM». [lepeuens nen C.C. MuxainoBa BeHUaeT co3gaHue B 1976 r. mo ero
MHUIMATUBE U MPU €ro aKkTUBHOM ydacTuu Bcepoccuiickoro HaydHoro o61iecTa aHaTo-
MOB, THCTOJIOTOB U SMOPHOIOToB, (POPMUPOBAHUE €r0 CTPYKTYPHI U PYKOBOSIINX Opra-
HOB, TMPOBEJICHUE MJICHYMOB IpaBiieHus U Becepoccuiickux cbhe3oB obmectBa. bomnbioe
3HAYEHWE HMMEET M OpPraHu30BaHHbIM B 1992 1. MO0 HWHUUMATUBE U TOAJACPKKE
C.C. MuxaiinoBa, u3aBaeMblii 1o ceil 1eHb xKypHain «Mopdorornueckue Be10OMOCTH.

C.C. MuxaiiioB sIBWJICS OCHOBATEJIEM M HAyYHbIM PYKOBOJHUTEIEM Cpa3y ABYX
Hay4HbIX MIKOJI: OpeHOYpPrcKoi Hay4YHOW MIKOJBI KIMHUYECKONW aHATOMHUU U DKCIIEpPHU-
MEHTAIbHOU XUPYPruu 1 MOCKOBCKOI Hay4yHOH HIKOJIbI CTOMATOJIOTMYECKON U () YHKIU-
oHanpHOM aHatomuu. B ssHBape 1994 r. yuensiMm coBeTroM OpeHOYpPrcKOTO MEIUITMHCKO-
ro unctutyta kadenpe OIIX u KIMHUYECKON aHATOMUU IO XOJATalCTBY €€ KOJUIEKTHBA
OBLJIO MPUCBOCHO MUMS 3aciykeHHoro aestens Hayku PD, mpod. C.C. Muxaiinosa B mna-
MSATh O €ro 3aciyrax B mpeoOpazoBaHuM Kadeapbl, co3nanuu OpeHOyprckoil HaydHOU
IIKOJIBI OTNEPATUBHBIX XHPYproB u TomorpadoanaromoB. C.C. MuxailioBy mocBsiieHa
skcno3unus B mysee ucropun OpI'MY u MemopuanbHas J0ocka IpH BXojAe Ha Kadeapy
OITX u kmuHHYECKO# anaTomuu [2, C. 93].

C.C. MuxaiinioBy OBbLIO TPUCBOEHO IMOYETHOE 3BaHHME «3aCIyKCHHBIN IeATelh
Hayku Poccuiickoit @enepauun». [Ipyrue ero Harpazabl: aBa opaeHa KpacHoil 3Be3nbl
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(1946, 1949), nBa opaeHa «3HaK moueTa», opiaeH OTe4eCTBEHHOW BOWHBI | cTerneHu
(1985), menanu «3a 6oeBbie 3acayru» (1949), «3a obopony Jlenunrpaga» (1943), «3a
B3situe Kenurcoepra» (1946), «3a nmobeny nan I'epmanueit» (1946), «3a 6e3ynpednyo
cnyxk0y» | crenmenu (1959), psg roOwneitHbIX Menaneit, OmaromapHocTh MuH3IpaBa
CCCP (1956), 6marogapaoctu Munzapasa PCOCP (1960, 1961).

Hayunas, opranuszanuonHas u OOIIECTBEHHAsl JAEATENBbHOCTH mpodeccopa
C.C. MuxaiinoBa BecbMa MOYYUTENIbHA U, HECOMHEHHO, MOKET OBbITh MHTEPECHA MOJIO-
JBIM YYEHBIM, OpTaHU3aTOPaM BBICILIETO 0Opa30BaHMs, HICTOPUKAM HAYKU U METUIIUHBI.
OHa MOXET MpPEeACTABISATh HEMOCPEACTBEHHBIH HMHTEpEC Ml CTYIEHTOB METUIIMHCKUX
BY30B, MOJYYaOIMNUX OJIArOPOJHYI0 MPOQECCHI0 Bpaya, BEIOMPAIONIUX CBOIO OYIYIIYIO
KU3HEHHYIO JOPOTY, MPAKTUUECKYIO WM HAyYHYIO.

Takue nestenu, kak Cepreit CepreeBuy MuxailioB, COCTaBISIOT IBET OTeYe-
CTBEHHOM MEAMIIMHCKON HAyKH W JIOCTOWHBI MTOYeTa, MOApakaHus U 0JaroJapHoi mams-
TH. OCOOEHHO Ba)KHO BCIIOMHMTH O HEM B Ipeaasepuu 75-netus [loGeas! kak o0 ydact-
Huke Bemmkoit OTedecTBeHHOW BOMHBI, 000poHBI JleHuHrpaga u B3satus KenurcOepra,
Kak 00 OJTHOM M3 T€POMUYECKUX 3alUTHUKOB U MAaTPUOTOB CBOeH PoauHBI.
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UCCJEJOBAHUE MOKA3ATEJEN BBIPAXXEHHOCTH TPEBOXKHOCTH
N JEIIPECCHUM Y JIMI PASHBIX BO3PACTHBIX I'PYIIII

Pycmamosa Ainyp Aghean Kotz
CTYJI€HTKa YETBEPTOI0 Kypca Je4eOHOTo (paKyIbTeTa,
[IepMcKui TOCYAapCTBEHHBIN MEUIMHCKUI YHUBEPCUTET UM. akal. E.A. Baruepa,
Poccus, r. Ilepmb

Yuscoea Tamovana Onezoena
CTYAECHTKA 4YETBEPTOro Kypca JieueOHOTo (paKkyibTeTa,
[IepMckui TOCyaapCTBEHHBINM MEIUIIMHCKUI YHUBEpCUTET M. akaa. E.A. Baruepa,
Poccus, r. Ilepmb

Ceoununa Hamanva Cmenanosna
3aBeAyroIIas Kageapoi MCuxuaTpuu, HapKOJIOTHH U METUITMHCKOMN TICUXOJIOTHUH,
I-p MEJ. HayK, TOUEHT, [lepMcKkuii rocyaapCTBEHHBIN MEIULIMHCKUI
yHuBepcHTeT UM. akaz. E.A. Barnepa, Poccus, r. Ilepmb

/Koanoea Ceemnana Anamonvesna
CTapILHi MPEroJaBaTeb,
[lepMmckuii rocy1apCTBEHHBIM MEAUIIMHCKUM YHUBEpCUTET UM. akajl. E.A. Baruepa,
Poccus, r. Ilepmb

B crathe 00cy>kaatoTcs pe3yabTaThl ICUXOJIOTHYECKOTO TECTUPOBAHUS AaHOHUMHBIX CTYAECHTOB U
pabOTHUKOB Pa3HOTO BHIA AeATenbHOCTH. OIEHWBAETCS BBIPAXKCHHOCTh TPEBOXKHOCTH M JICTIPECCHH B
3aBUCUMOCTH OT WX WHIUBUIYaJbHO-TIICUXOJOTHUYECKMX OCOOCHHOCTEH B CTPECCOBBIX CHTYaIMSIX,
BBI3BAaHHBIX JEHCTBHAMH OJKOJOTHUYECKHX (DaKTOPOB OKpYKAOMEH NPUPOAHOH, COLNMAIBHONH U
TEXHOT€HHOMW CPEJIbI.

Kniouesnbie crosa: ICHX0I0THYECKOE TECTUPOBAHUEC, TPCBOKHOCTD, JACIIPECCU, YCIICBACMOCTD.

AKTyaJIbHOCTb TeMbI 3aKJII0YaeTCsl B YBEJIMUYEHUU MHTEpeca K MpoliaemMe TPeBOXK-
HBIX U JICTIPECCUBHBIX COCTOSIHUM, B TOM YHCIIE CPEIH CTYACHTOB Pa3IMYHBIX BY30B U
pabOTHUKOB. Ba)KHOCTH BBISIBICHUS JETPECCUBHBIX M TPEBOKHBIX HACTPOCHUH y CTY/ICH-
TOB U paOOTHUKOB 00YCIIOBJICHA TEMIIOM, HATTPSHKEHHOCTHIO Y4eObl U e TEINBHOCTH, YTO
MPEIBSBISCT TMOBBIIICHHBIE TPEOOBAHMS K KOMIIEHCATOPHBIM MEXaHW3MaM TICHUXHKH,
CPBIB KOTOPBIX MPUBOJIUT K COIMATBHBIM MCUXOJIOTHYECKUM KOH(IUKTaM H K CTpPEcCy.
Harpy3ku co3natoT 10NOJHUTEIbHBIE YCIOBUS Ui MaHU(ECTaluu U MPeIpaclookeH-
HOCTH K 3a00JIEBaHUIO.

[lenb vccneqoBaHus: U3yUYeHHUE MOKa3aTellel BHIPA)KEHHOCTH TPEBOXKHOCTU U Jie-
MPECCUU Y aHOHUMHBIX CTY/IEHTOB U pa0OTHUKOB Pa3IMYHOTO BUIA ACSITCIHHOCTH.

3ajauu uccne0BaHus:

1. IIposectu Tect beka n tect Crnunbeprepa-XaHWHAa CpeId aHOHUMHBIX CTY-
JICHTOB 1 Pa0OTHHUKOB;

2. BpIsicHeHHE pY aHKETUPOBAHUH JAHHBIX MO HAJTMYHUIO JEMPECCUBHOTO COCTO-
SIHUSL ¥ TPEBOKHOCTH;

3. JlaTe mpakTHYeCKHE PEKOMEHAANNHU MO YIYYIICHUIO JETPECCUBHOIO COCTOS-
HUS ¥ TPEBOXKHOCTH.

Marepuansl 1 METOIBI
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J7isl OLIEHKM YPOBHSI TPEBOKHOCTH CTYIEHTOB U PaOOTHUKOB ObLIA MCIIOIb30BaHA
[IKaja OIICHKM YPOBHS PEaKTUBHOW W JIMYHOCTHOM TpeBokHocTu Y. CrmibGeprepa —
10.XanuHna, xoTopas mo3BoiisieT AU PEepeHINPOBAHHO U3MEPITh TPEBOKHOCTh KaK JIHY-
HOCTHOE CBOMCTBO U coctosiHue. [lIkana cocTouT u3 2 yacte, pa3ieJIbHO OLEHUBAIOIINX
peakTuBHYIO (BbICKa3biBaHUsA 1-20) m JuYHOCTHYIO (BbICKasbiBaHUs 21-40) TpeBoXk-
HOCTb.

HccnenoBanue ypoBHS JENPECCHMU IMPOBOAMIOCH C MOMOIIBIO ONpOcHHUKAa beka,
KOTOPBIN BKJIIOYaeT 21 KaTeropuio CUMITOMOB U KaJl00.

UccnenoBanue BoimosiHeHO ¢ yuactueM 30 venoBek: 15 cTyneHToB B Bo3pacte 17-
26 met, 15 paboTHHKOB B Bo3pacte 27-49 nmer. Cpeguuii Bo3pacTt cryaeHToB 20 e, pa-
0oTHUKOB — 41 ner. Kaxxaomy ucneiTyeMoMy ObUTM Pa3bsCHEHBI LIETU U 337a4d HUCCIIe-
JTIOBaHUSI.

Cratuctuueckasi 00paboTKa MOJYYEHHBIX JaHHBIX ObLa MPOBEICHA C MOMOIIBIO
nporpamm «Microsoft Excel» u «Microsoft Wordy.

Pe3ynbpTaThl MccenoBaHUs: MPH aHAIU3€ CTENEHU BBIPAXKEHHOCTU JENPECCUU Y
CTYZEHTOB M paOOTHHUKOB 10 ONPOCHUKY beka oOHapyX eHbI clieAyIole JaHHbIE:

45%

40% 40%
40%
35%

309%

26,60% 26,60% 27%
25%
20%
20%
15% 13,30%
10% 6,60%
0%
OTCYTICTBHE JIerKas yMepeHHasa BEIpaKeHHAsA
B CTyieHTHI B PaboTHHUKHA

Puc. 1. YpoBeHns aenpeccun no onpocHuky beka

BrIBonbI: IO pe3ynbTaTaM aHKETUPOBAHUS C MOMOIMIBIO Tecta beka Obuto ycTa-
HOBJICHO, YTO JICTIPECCUSI UMEIa HAUOOJIBIITYIO PACTIPOCTPAHEHHOCTH CPEN CTYACHTOB 110
CPaBHEHHIO C paOOTHUKAMU.

Takum oOpa3zoM, OTCYTCTBUE JEMPECCUU HAOIIOAETCS Y CTYICHTOB U paOOTHUKOB
B paBHbIX 3HaueHUAX — 40%; nenpeccus Jerkon CTeNeH! BblsiBIeHa 26,6% y CTylIEHTOB
u 20% y paGOTHUKOB; yMepeHHOU creneHu — 27% y paboTHHKOB U 26,6% y CTY/ICHTOB;
BBIpaOXXEHHOW cTeneHu npeodnagaeT y 13,3% ctyneHToB, yeM y 6,6% paOOTHHUKOB.

[Ipu onienke pe3ynbTaToB TecTupoBaHus mo mkaiam Y. Cnunbeprepa u JI. Xanu-
HAa Y aHOHUMHBIX CTYJEHTOB U PAOOTHUKOB MOJIYYEHBI CIICYIOIINE PE3YIbTATHI:
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60,00%

53%
50,00% 46,60%
40%
40,00%
30,00% 26,60%
20%
20,00%
13,30%
10,00% I
0,00%
Huzkuii VMepeHHBII Bricoxmii

W cTyAeHThl ™ pPaboTHUKH

Puc. 2. YpoBeHns cutyaTuBHOU TpeBokHOCTH 110 mKkane Y. Cnunbeprepa u JI. Xannna
TakuMm o0Opa3om, Mo pe3ynbTaTaM UCCIIEIOBAaHUS ObLJIO YCTAHOBJIEHO, YTO HU3KUN
YpOBEHb CUTYaTHUBHOU TpeBOxkHOCTU mpeobiamaer y 20% cryaeHTos, yeM y 13,3% pa-

OOTHUKOB, YMEPEHHBIH ypoBeHb y 53% cTyneHToB u y 46.6% pabOTHHUKOB; BBICOKHI
ypoBeHb mipeobnanaet y 40% ctyaeHToB, yem y 26,6% paOOTHHKOB.

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

50,00%
40% 40%

40,00%

30,00% 27%
20%

20,00%

10,00% 6,60%

Huzkumin YmepeHHbIN Bbicokui

B CTygeHTel M PaboTHMKKM

Puc. 3. YpoBenp nuuHoCcTHOM TpeBOkHOCTH 110 mmikaie Y. Crunbeprepa u JI. Xanuna
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Taxum 006pa3oM, HU3KHUI YPOBEHB JIMYHOCTHOW TPEBOKHOCTHU mpeodnamaer y 20%
CTYIEHTOB, 4YeM y 6,6% pabOTHUKOB; yMEpPEHHbIN YpOBEHb HAOII0OJaeTCs y CTY/AEHTOB U
pabOTHUKOB B paBHbIX 3HaueHUAX 40%. BpicOkuil ypoBEHb JINYHOCTHOM TPEBOKHOCTU
BBISIBJIEH Y 66,6% CTYZEHTOB 10 CPAaBHEHHIO C pAOOTHUKAMH.

BrIBOAEL:

1. CryneHTtsl, IO CpaBHEHHUIO C pabOTHMKAMM, CKJIOHHBI K JIEIPECCUBHOMY U
TPEBOXKHOMY COCTOSIHUSIM, UYTO OOBSACHSETCS peakuuell Iepuoja aJanTalid Ha CMEHY
o0pa3a HU3HHU, IOBBILIEHUEM YMCTBEHHBIX, SMOIIMOHAJIBHBIX U (PU3NYECKUX HArpy30K.

2. YuuThiBasg BBICOKYIO CTENE€Hb JIMYHOCTHOW TPEBOXKHOCTHU, MpPHU IHPOBEACHUU
IPAKTUYECKUX 3aHATUN PEKOMEHYETCS Ae/IaTh OOJBIINI aKLEHT Ha HaTIJISIIHbIE MaTEPH-
aspl (TaOJIMIBI, CXEMbl, IPE3EHTAlMN), 1aBaTh BpeMsl AJIs MMOATOTOBKU U HE OrpaHUYu-
BaThb CTYACHTOB BO BPEMEHHM OTBETA, OTAABaTh INPEANOYTEHUE IMUCBMEHHOMY OIPOCY.
[TpyHrMas BO BHUMAaHHE YMEPEHHBI YPOBEHb PEAKTUBHOM TPEBOKHOCTH, pabOTHHUKAM
clelyeT coOJII0/IaTh PEXUM TpyJa M OT/AbIXA, 3aHUMAThCs PEryJsipHON (U3NYECKON ak-
TUBHOCTBIO.

3. Jns Toro, yToOBl MOHATH OTKYZAa MOSBUJIACH ACTPECCHUs, TPEBOra, CIEAYyeT
HaiTH, cOOCTBEHHO, NPUYHHY (Kakue (haKTOpbl CIOCOOCTBOBAIU MOSIBICHUIO JAHHOTO
COCTOSIHUS); TOHSAB MPUYMHY, NMOAYMaTh, YTO CTOUT MU3MEHUTh B 00pa3e KU3HM; U TO-
cle/lHee, IoAyMaTh HaJl TEM, UTO CTOUT IIPUBHECTHU B CBOIO KHU3Hb.

4. C uenplo yIy4llIeHHUsS ACTPECCUBHOTO COCTOSIHMSI M TPEBOTM HEOOXOAMMO
HOPUJCPKUBATHCS CICAYIOMIMX PEKOMEHAAluUi: coOMI0IeHue PaBUIBHOIO peXuMa JIHS,
pexuma CHa U OOJpPCTBOBAHMS, PAllMOHAIBHOTO MUTAHUS, NO3UPOBAHHON (U3NYECKOU
Harpy3KH, yAesTh BpeMs JJI0OOMMBIM YBJICUEHUAM, 3aHIThCS MeauTanue, apdupmanuein
(MPOU3HOIIEHNEM MOTUBUPYIOLINX, YCIIOKAUBAIOIUX YEJIOBEKA YTBEPIKACHHUI).
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MCUXUYECKOE 3JOPOBBE U KAUECTBO KM3HU BPAYEN

Cmoposcesa Kpucmuna /Imumpuegna
CTYACHTKa JIeueOHOro (haKyabTeTa,
[IepMckuil TOCYAapCTBEHHBIN MEIULIMHCKUI YHUBEPCUTET UM. akanemuka E.A. Baruepa,
Poccun, r. Ilepmb

Ilepeso3uuxosa Mapuna Anexcanoposna
CTYJEHTKA JIeueOHOro (PaKylbTeTa,
[TepMckuii rocy1apCTBEHHBIA MEAUIIMHCKAM YHUBEPCUTET UM. akajgemuka E.A. Baruepa,
Poccun, r. Ilepmb

Ceoununa Hamanva Cmenanoséna
JIOLIEHT Ka(eaphl ICUXUATPUU, HAPKOJIOTUH U MEAUIIMHCKOM ICUXOJIOTHH,
JOKTOp MEAMLIMHCKUX HAYK,
[IepMckuil TOCyAapCTBEHHBINM MEIUIIMHCKUI YHUBEPCUTET UM. akanemuka E.A. Baruepa,
Poccun, r. Ilepmb

B cratbe oneHnBaroTcs (haKTOPHI, BIUSIONINE HA TICHXUYECKOE 3/J0POBhE MEIUIIMHCKUX PaOOTHH-
koB. [IpoBeneHHOE HMCCeOBaHNE TTO3BOJISIET MPOAHAIM3UPOBATH OCHOBHBIE ACTIEKTHI COITUAIEHON JKU3-
HEJCSITeILHOCTH Bpaueii M BBIABUTH (DaKTOPBI BIHUAIONINE HA 0JIArONMONydre JIMIYHOCTH. [IOBBICHTE ypo-
BEHb KauecTBa XKU3HU Bpadeil U MX NICUXUIECKOE 37I0POBbE, SBISIETCS OCHOBHOM 3aauei.

Kniouesnwie cnosa: xauecTBo JKHU3HU, ICUXHUYCCKOEC 310POBLE, Bpaiu.

Beenenne

310pOBbE SBISETCS OJTHOM U3 TIIABHBIX COCTABJISIONIUX OJIArOMOTYYHs JIMYHOCTH.
B ycrnoBusx mMeaumuHCKoN nmpodecCuoHaNbHON NeITeTbHOCTH JTUYHOCTh Bpayda Mo/ABep-
raercs MOCTOSSHHOMY JIaBJIEHUIO CO CTOPOHBI NCUXOTPaBMUPYIOIIUX (PaKTOPOB — BBICO-
KM€ TMCUXO3MOIIMOHATIbHbBIE, YMCTBEHHbIE U (U3MUYECKHUE MEperpy3Ku, HEJAOCTAaTOK Bpe-
MEHH, CEPbE3HAsi OTBETCTBEHHOCTD 3a 370POBbE U JKU3Hb NAIIUEHTOB, OCO3HAHUE T'PAHHIL
BpaueOHbBIX BO3MOXKHOCTEH. K HUM ke MpUCOETUHSIIOTCS M COLMabHbIe ()aKTOPBl — HU3-
Kas orviaTta Tpynaa, Heo0ecleueHHOCTb JKUIIbeM, HapacTaHue COLMAIbHOTO HAIPSHKEHUS B
o011ecTBe, MCUXOJIOTMUECKOe JaBJIEHUE aIMUHHCTPAIMU JIEYEeOHBIX YUYpexXIeHUl, mpo-
nokaronrecs: peopMbl B 3paBOOXpPaHEHUH, KOTOPHIE, MIPUBOAAT K MpodiemMaMm co0-
CTBEHHOT'O 3/I0pOBbSl Bpayeil M, COOTBETCTBEHHO, BEAYT K TOMY UTO OOJBIIMHCTBO Bpa-
4yeil XOTAT CMEHUTh MECTO pabOThl WU K€ MPOQECCHUIo, CIEA0BATEIBLHO MPECTUXK IMPO-
¢deccun Oynmer cHmxkatbes. Hepenko ObIBaeT, 4TO Cpeau MEAMLIMHCKUX PaOOTHUKOB
HaOJI01aeTCsl MOBBIIIEHHBIA YPOBEHb 3a00JI€BAEMOCTH IICUXUYECKHMMH PAaCcCTPOCTBAMH,
B OOJIBIIMHCTBE CIIy4aeB MPOSBIAETCA B BUJIE JCTIPECCUU, TPEBOKHBIX HAPYIICHUHN, IICH-
XOCOMAaTHYECKHX PacCTPOUCTB, CyHUUAANbHBIE MONBITKU, 3I0YNOTPEOICHHE aIKOTOJIeM
U IPyTUMH IICUXO0AKTUBHBIMH BEILIECTBAMHM, YTO HE MOXKET HE OTPa)KaThCs HA UX Mpodec-
CHUOHAJIbHOM JIEATEIbHOCTH.

IIcuxuyeckoe 310poBbE Bpayei

Tpyn GonpmMHCTBAa Bpauel XapaKTepU3yeTCs 3HAUUTEIbHON HWHTEIICKTyaIbHON
Harpy3Koii, B psAJie CIy4aeB OH COMPOBOXKAACTCS OOIBIIMMHI (PU3NIECKUMHU YCUITHSIMH, HO
BCET/Ia MPEIbsBISET NOBBIIEHHBIE TPEOOBAHMS K 00beMY ONEPAaTUBHON U JIOJITOBPEMEH-
HOW MaMsTH, BHUMAHUIO, BBIHOCIHBOCTH, AJTUTEILHOMY COXPaHEHHIO PabOTOCTIOCOOHO-
CTH, a TAK)K€ K COBOKYITHOCTH JINYHOCTHBIX KauyeCTB Bpaya, IMO3BOJSAIOIINX €My B Teue-
HHUE BCETo MPO(ECCHOHATBHOTO CTa)ka paboTaTh B KOHTAKTE ¢ OOJIBHBIMU JIOABMH C CO-
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XpaHEHHEM HEeoOX0AMMOro ypoBHs npodeccrnoHann3ma u cocrpaaanus [4, c. 10]. Kpome
TOT0, MEAPaOOTHUKU OTMEYAIOT CTPECCOBBIMU M JApYyrue (akTopbl: TOCTATOYHO HAmps-
YKEHHBIA pabouuii pUTM U €ro BIUSHHE HAa JIMYHYIO KU3Hb, HE BCErla MOXXHO JIOCTUYb
KapbepHOI'0 POCTa, HEJOCTAaTOYHOCTh PECYpPCOB, HEAJEKBATHHIE (DPOPMBI MOIIEPKKH U
KOHTPOJIS, HEaJIeKBaTHbIE METOJIbl YIpPaBIIEHUs, MOCTOSIHHBIE peopraHu3allii, HeJ0CTa-
TOYHAsI BO3MOXHOCTb BIIMSIHUS Ha YCIOBUSI PaOOTHI.

B o1HOM M3 OTEUECTBEHHBIX MCCIEIOBAHUN CPENM OTPHULATEIBHO BIUSIOLIUX HA
3I0pOBbe (HaKTOPOB, CBSI3aHHBIX C BpaueOHOU mpodeccueil, ObIM Ha3BaHbI BHICOKAs
CBEpXHOpMaTHBHas paboyast Harpy3ka (COBMECTUTEIBCTBO, YACThIE JIEKYPCTBA WU J0-
NOJIHUTENIbHAsI pab0oTa BHE OCHOBHOT'O pabOyero MecTa); AMHAMUYECKUE MEePEerpy3Ku Jin-
00, HANPOTHB, TUIIOJIMHAMUS; HEJOCTATOUYHAs UIMTEIbHOCTh HOYHOI'O CHA; HEcOalaHCH-
pOBaHHOE W HEIOJHOIEHHOE MUTAaHUE; HEXBAaTKa BpPEMEHHU I 3a00ThI O 3/10pPOBbE
[3, c. 4-8].

beino nposeneno uccnenoBanue B 2009 Y. Tokuda et al., pe3ynbTraThl nmokazanu,
YTO YXYIIICHHE ICUXUUYECKOT0 3J0POBbs Bpauel CTallMOHAPOB OOJIBIIE BCETO CBA3AHO C
HEYJIOBJIETBOPEHHOCTHIO CBOCH paboTOH, a Takke HEJOChIIaHUEM, TIOCTOSIHHOM Tepepa-
00TKOi. HEBO3MOXKHOCTh KOHTPOJIMPOBATH HOYHBIE JI€KYPCTBA U KAUECTBO BBINOJIHEHHUS
paboThl KOCBEHHO OTpa)kKajlaCh HAa COCTOSIHMM 370poBbs. Ha ya0BIE€TBOPEHHOCTH CBOEH
paboToii y >KEHIIMH HEIOCHITaHWE BIUSIIO CUIIbHEE, 4YeM Yy MYyKuuH. Cpelu acreKkToB
npodeccuoHaNbHON NEeITeTFHOCTH B OOJIbINEH CTETIEHH Bpauud HEJIOBOJIBHBI COJIEPIKAHU-
eM paboThl, YCIOBUAMH TpyJa U €€ omiaTel. IMEHHO 3Ta HEeylI0BIETBOPEHHOCTh MOMKET
BJIUSITH HA B3aMMOOTHOIIIEHUE C MAllMeHTaMH, KOTOpasi MPOSIBISIETCSI C CAMITOMAMH 3MO-
[IUOHAJILHOTO BBITOPAHUS Y MEIUIIMHCKUX PAOOTHUKOB.

VY pabOTHHUKOB MEIUIIMHCKON cepbl pazMep yCpeaHEHHOW 3apa0OTHOM IJaThl
CYILLIECTBEHHO HMKE CPEIHEN MO MPOMBIIUIEHHOCTH, YTO HE COOTBETCTBYET YPOBHIO 00-
pa3oBaHUs M, KOHEYHO e, BHICOKOW OOIIECTBEHHOM 3HAUUMOCTH HMX JAedaTenbHOCTH. 13-
3a HU3KOM OIUIATHI TPY/1a, KaK MPAaBHIIO, BO3ZHUKAET COIMAIbHAs HANIPSDKEHHOCTh B METU-
IUHCKUX KOJUIEKTHUBAX, KOTOpask HAMPSAMYIO OTPaXaeTcs Ha COCTOSIHUM 3/I0POBbsI, TOBBI-
1aeTcss YpoBeHb KOH(MIMKTHOCTH, MOKET U3MEHUTHCS OTHOIIEHUE K padoTe U IMalueH-
TaM, TaKxke Oy/leT OTMeYaThCs BIMSHNAE HA KAYECTBO MEIUIIMHCKON TTOMOIITH.

M.A. CsiueB (2008) mpu uCCIETOBaHUN CEMEUHBIX U OBITOBBIX YCIOBUU >KU3HH,
COLIMAJIbHO-3KOHOMUYECKOT0 MOJIOKEHUS Bpayel cTaplluero TpyJaocnocoOHOro Bo3pacTa
OTMETHJI CIIEAYIOINEe 0COOEHHOCTH: MaTepHalIbHOE MOJIOKEHUE B CEMbAX Bpayeil Haxo-
JIUTCS Ha HU3KOM YpPOBHE ([I0XOJl Ha OJHOTO WiI€HAa CEMbU HMXKE MPOKUTOYHOTO MHUHU-
Myma). TyT ke CTOUT OTMETUTh, YTO OOJIbIIASl YAaCTh Bpaueil XoTeau Obl CMEHUTh MECTO
paboThI U3-3a HU3KOW OTUIATHI TPY/a U YIUTH B YaCTHYIO OpTraHU3allnI0, HEKOTOPHIE CEMbHU
MOJIBEPTaroTCsl MOCTOSIHHO KOH(IMKTAM M3-3a YaCTOTO OTCYTCTBHS CYINIPYyTa WIH CYIIPYTH
JIoMa, W3-3a HU3KOW 3apa0OTHOMN TUIaThl U HE TOJbKo. Ha ¢done sToro Bpauwm umryt ao-
MOJIHUTENBbHYIO PaboTy, O€pyT AOMOJHUTEIbHBIE CMEHBI, UTO SIBHO HAHOCUT YIIEpO IMcHU-
XHYECKOMY B (PU3NYECKOMY 3/I0POBBIO.

Kaxxp1if Bpau mo-cBoemMy pearupyeT Ha MPOUCXOASIINE, Ha KOH(IUKTHBIE CUTYa-
I[UU, pa3nyHble cTpeccoBbie (pakTophl. HecMOTps Ha BBICOKUN YPOBEHb CTPECCOTCHHBIX
BO3JICHCTBUI Ha paboTe, JaeKo HEe Y BCeX Bpadell HaO01aeTCsl TICUXONaTOIOTHISCKUE
CUMNTOMBI. B OCHOBHOM 3TO 3aBHUCHUT OT Pa3lUYHBIX (DAKTOPOB, KOTOPBIC OMPEICIISTIOT
BOCIIPUUMYHUBOCTh JIMYHOCTH K BBICOKHUM (DU3UYECKHM U AMOIMOHATHHBIM HATrpPy3KaM.
SInoHcKMe yyeHble CUYUTAIOT, YTO 00Jiee UYBCTBUTENbHBI K CTpecCy Ha paboTe JKEeHIUHBI-
Bpauu, yeM MyxuuHbl. Ho B BenmukoOpuranuu ydeHsle 0OTMEYAIOT, YTO MO HE BIUSET HA
CTPECCOYCTONYMBOCTH B TAaHHOU MPOQECCHH.
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Awmepukanckue yaensie B 2007 roxy oOHapyKWIH, 9TO SMOIIMOHAIBHBI KOM(pOPT
Bpaueil Ha paboTe CTAaTHMCTUYECKU CBA3aH C BO3pacToM. Mosojbie BpauM MPOSBIISIN
OOJBIIYIO 3aMHTEPECOBAHHOCTh B paboTe U MOdy4yaau OOJbIIe yAOBIETBOPEHHUS OT HEE,
HO C BO3PAacTOM 3TH MOKA3aTEIU CHIXKAJIUCh. YUEHbIE CBSA3BIBAIOT 3TOT (PaKT C Moayye-
HUEM OIIbITa U HE ONpaBJAaHUEM CBOUX OXuAaHUM. M3yueHue mporHocTudeckux (Gaxro-
POB 310POBBS Y Bpaueli BbISIBUJIO PA3JIMYHbIC TOBEICHUECKUE PEAKIIMK U YEPTHI XapaKTe-
pa, criocoOHbIE KaK OCla0UTh, TaK U yCYI'YOUTh BIMSIHHE CTpecca IpHU OINpPEAEIEHHBIX
CTpaTerusix COBJIaJaHus (Hampumep, ColMalbHas MOJAEPKKa, BBIHOCIMBOCTD, Mepdek-
LIMOHU3M, TOBEJEHYECKasl IepceBepanus, ONTUMU3M, OIIYIIEHHUE MOCIEA0BATEIbHOCTH
NeicTBUI, Bepa B COOCTBEHHBIE CHJIbI) IPUBEJIO K TOMY, YTO THII JINYHOCTHU JIJISl BBIAEIIE-
HUS TPYIIBI PUCKA MPU pEaKLUU Ha CTpecc sBseTcs 0ojiee BaXKHBIM KPUTEPUEM, YEM
OTJIeJIbHBIC JIMYHOCTHBIC XapaKTepUCTUKU. OOIICTPUHATHIM CUUTAETCS MHEHUE, UYTO CY-
LIECTBYIOT TEHJEPHBbIE OTIUYMUS CPEAM Bpavyei-TEepaneBTOB U CTYIEHTOB-MEINKOB
B OTBETE€ HA CTPECC, MEPEKUBAHUU CTPECCOBBIX CUTYallMd M MATONCHUXOJOTUYECKUX
CUMIITOMAX.

Cpenu Bpaueil BHICOKMM YpOBEHb CaMOYOMICTB, HEXENIU CPeau MpelcTaBUuTeNei
apyrux npogeccuit. Donmez L., eme B 1996 rogy yrBepkaan, 4To ypoBEHb JENPECCUU
Cpeau Bpadel pa3IuyHOM CIENHATbHOCTH cOCTaBisieT 27 %, a BOT 4acToTa CyHMIUIalb-
HeIX monbITOK 13%. Cpeau Bcex KaTeropuil MEIUIMHCKUX pPaOOTHUKOB BpadH-
IICUXHUATPBI BXOJAT B IPYIITY CAMOT0 BBICOKOTO CyHIUJANBHOrO prucka. OHM BCTpEUaroT-
cs B 5 pa3 yaile, 4em B 00Iel MOnyJIsiuU. Y CTAaHOBJIEHO TAKXKE, YTO TPETh ICUXUATPOB
COBEPILWIM CYHIIH] B IEPBbIE 0kl MPO(ecCHOHATBHOM AeaTenbHOCTH [7, ¢. 44-47]. Kak
MOKA3bIBAE€T CTAaTUCTHKA, HAMOOJee BHICOKHI ypOBEHb CaMOYOWUNCTB pErucTpUpyercs
Cpelu MEAUIMHCKUX paOOTHHUKOB JKEHCKOro mosa. JKeHIIMHbI-Bpaul COBEPIIAIOT camMo-
yOuiicTBa B 3 pa3za yaile, 4YeM MpeACTaBUTENbHULIBI IPYruX npodeccuid, a Juist My»KUnH-
Bpayeil mokaszaTesib caMOyOUICTB B/IBOE MPEBBIIIACT CPEeIHECTaTUCTUUECKH. Jlenpeccust
cpenu MenpabOTHUKOB OTMEYAaeTCsl 4acTo, YTO y MYKUMH-Bpauel, 4TO y >KCHIIUH-
Bpayel, OJTHAKO UMEHHO JKEHCKHM I10JI COBEPIIAET 3aKOHYEHHBIN CYyUIIUL.

Ka4ecTBO K1M3HM Bpadei

KavecTBo *%u3HU cpean pabOTHUKOB MEIUIIMHCKON chepbl MOKET PE3KO CHU3HUTh-
Cs W3-3a2 HEYJIOBJIETBOPEHHOCTH MaTepUaJbHBIM IIOJOKEHHUEM, paboTOM, >KUIUIIHO-
OBITOBBIMU YCJIOBUSIMH, OTHOLIEHUSIMU C KOJUJIEraMH, HayaJlbCTBOM Ha paboTe, OTHOIle-
HUSIMH B CEMbE, ITPOBEJICHUEM CBOErO A0cyra M ornycka. OTHOIIEHHE Bpauyell K CBOEH
paboTe B 11€JI0M OLIEHUBAJIOCH MO MOJOKHUTEIbHBIM WM OTPULIATENIbHBIM OTBETaM Ha BO-
IPOC O >KEJTAHUU CMEHUTh MECTO paboThl WM MPOQECcCHIo, a TaKkKe HAIUYUE XPOHHYE-
CKUX 3a00JIeBaHUH, YIIOTpeOICHHE ICUXO0AKTUBHBIX BEIIECTB.

Hamwu Obl10 TIpOBEIEHO HCCIIeIOBaHKME cpenu Bpadei Ilepmckoro kpas. Yyactue
npuHsaau 50 Bpadel paznnyHON crnienuanbHOCTH. M3 HuX 32 XeHumuHbl U 18 MyKuuH,
BO3pacTHast kareropus 28-60 jeT, TeM caMblM MOXKHO pa3JeluTh Ha MOJOJOW BO3pacT
(28-40ner) u 3pensiii Bo3pact (41-60 net). MccnenoBanue olleHKH KayecTBa KU3HU Bpa-
4eil ObUIO MPOBEIEHO C YUYETOM CTETEHHU YAOBIECTBOPEHHOCTH (DaKTOpaMu, KOTOPHIE MO-
I'YT CHU3UTh KaueCTBO >KU3HU.

CornacHo MOJIy4YEHHBIM JIaHHBIM, MaTEPUAIbHBIM MOJOKEHUEM HE YIOBIETBOPE-
Hbl 84,0 % Bpaueil, npoBeaenuem ornycka 36,0 %, nposeaenunem nocyra 60,0%. Takumu
acrmeKTaMu COLMAIbHON JKU3HEAEATeIbHOCTH, KaK KHJIMITHO-OBITOBBIE YCIOBUS, HE YAO-
BreTBopeHbl 64,0 %, comepkanueM pabotel 42,0%, B3aMMOOTHOIICHUSIMU C Havallb-
ctBoM 32,0%, otHomeHusiMu B ceMbe 20,0%, u otHoweHusimu ¢ kojuieramu 10,0% pe-
croHieHToB. Cpeny BO3pAaCTHON KaTeropuu TakKe OTMEUYEHbI OTIMYMS B IPOBEIECHHOM
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UCCIIEIOBaHUU. MaTepuanbHbIM MOJIO)KEHUEM HE YAOBIETBOPEHBI CPEIU MOJIOIOIO BO3-
pacta 85,7%, Toraa Kak Bpauyei 3penoro BO3pacTa, BHICKA3aBIIMX HEIOBOJILCTBO, OBLIO
MeHble — 78,8%; mpoBeaeHueM J0cyra He yAOBIETBOpeHbl 53,5 % Bpauelt M0oJIO0ro
Bo3pacta u 68,7 % Bpauel 3pesioro Bo3pacTa, a MPOBEACHUEM CBOETO OTMYCKa B OOJb-
IIe¥ CTeTeHn HeI0BOJIbHBI BpauK MoJ0/10T0 Bo3pacta (39,2%), ueM Bpauu 6ojee 3penoi
Bo3pacTHoi kateropuu (31,8 %). TakuMu acriekTaMu COLIMATIBLHOM KU3HEEATEIHHOCTH,
KaK KUJIMIIHO-OBITOBBIE YCJIOBUS, HEIOBOJILHBI 67,8 % Bpauelt MOJIOIOTrO BO3pacTa U
59,0 % 3penoro Bo3pacta. Coaep:kaHueM cBoei paboThl He yaoBIeTBOpeHbI 39,2 % Bpa-
4eil Mmosooro Bo3pacta u 45,4 % Bpaueil 3pesoro M MoKUIOro Bo3pacToB. B cBoro oue-
penb, B3aMMOOTHOLIEHUSIMU C Ha4aJIbCTBOM Ha paboTe BbICKa3aidu HeJoBOJILCTBO 41,0 %
Bpayueil 3pesoro Bo3pacTa, 4To OOoJIbIle M0 CPABHEHUIO C BpayaMH MOJIOJOTO BO3pacTa —
25,0%. Cpenu HEYIOBIETBOPEHHBIX OTHOIIEHUH ¢ Kosuteramu Obuto 10,7 % Bpaueit mo-
nonoro Bo3zpacta u 9,0% Bpaueii 60see 3pesioi BO3pacTHOM KaTeropuu; OTHOIICHUSIMU B
cemMbe He yaosieTBopeHsl 21,4% Bpaueit mononoro Bo3pacta u 18,1 % Bpaueit 3penoro
Bo3pacTa. HeynoBineTBOPEHHOCTh OCHOBHBIMHM ACHEKTaMU COILUATBHOU JKU3HEAESTEINb-

HOCTH C Y4€TOM BO3PACTHOM MPUHAJICKHOCTH MpECTaBIeHa B Ta0I. 1.
Ta6muma 1

Iloka3aTein HEYA0BJIETBOPEHHOCTH Bpavyeil OCHOBHBIMH

acMeKTaMM CONHUATbHOI KU3HENesATeILHOCTH C YY€TOM BO3pacTa
Kprrepun % cpenu Bcex % cpenn Bpatcil % cpenu Bpauen
HEY/IOBJICTBOPEHHOCTH YHACTHHKOB MOJIOJIOTO BO3pacTa 3pelioro
HCCIIEIOBAHUS BO3pacTa

MatepuaabHOe MOJIOKCHUE 84,0 85,7 78,8
Coneprxanue paboThl 42,0 39,2 454
KunniHo-0bITOBEIC YCIIOBUS 64,0 67,8 59,0
OTHOILEHUAMHA C KOJUIEraMU 10,0 10,7 9,0
OTHOIIIEHHUS C HAYaIECTBOM 32,0 25,0 410
OTHOLIEHHUS B CEMbBE 20,0 21,4 18,1
[IpoBenenue croero gocyra 60,0 53,5 68,7
[TpoBeneHNe CBOETO OTITyCKa 36,0 39,2 31,8

OTtHomeHue Bpaueil K cBoeil paboTe B LIEJIOM OIIEHHUBAJIOCH MO MOJOKUTEIbHBIM
WIM OTPUILIATETILHBIM OTBETaM Ha BONPOC O JKEJTAHUU CMEHUTh MECTO pabOThl WU MPO-
deccuro. Bpaueii, xenammmx CMEHUTh MECTO pabOThl B MPOIICHTHOM COJECP>KaHUH CO-
craBmwio 34,0 %, a xemaromux cMeHHTh mpodeccuro — 16%. Cpenu Bpadeid MOJIOI0TO
Bo3pacta 35,7% XOTIT CMEHUTh MecTo paboThl U 21,4% xortenu O6bI cMEHHTH TIpodec-
cuto. Uto kacaercs Bpayeil 3penoro Bo3pacta, To 31,8% xoTenu Obl CMEHUTh MECTO pa-
60oTel 1 Bcero aumb 9,0% xorenu Obl cMeHUThH npodeccuro. Ilokazarens OTHOIIEHUS
Bpaueil K cBoeil pabore u mpodeccuu B 3aBUCUMOCTH OT BO3pacTa MpPECTaBICHBI
B TaoI. 2.

Tabmuma 2
IToka3aTe/b OTHOLICHUSI BpaueH K cBOeil padoTe u npodecCHH B 3aBUCHMOCTH 0T BO3PacTa
% cpenu Bcex . .
pelt % cpemu Bpauei % cpemu Bpauei
[Tokazarenu YYaCTHUKOB
MOJIOZIOTO BO3pacTa 3penoro Bo3pacra
HCCIIETOBaHUS
XKenaromue CMEHUTD
m 34,0 35,7 31,8
MECTO pabOoThI
Kenarompye cMEHHUTH
> 16,0 21,4 9,0
npodeccuio

41



Bpauu yuyacTByromue B uccieoBaHuU oT™MeuaroT ynorpednenue [1AB takux kak:
Kode, curapetsl, ankoroiib. M3 Bcex y4yacTHHUKOB Ko(e ynoTpeOustoT exeaneBHo 82%,
cpenu Bpauel Mosozioro Bospacta 92,8%, a BOT cpeau Bpadeil 3pesoro Bo3pacta MEHb-
e, Bcero 68,2%. Uto kacaeTcss ynoTpeOJeHUs CUTapeT €XETHEBHO, TO U3 BCEX y4yacT-
HUKOB HCCIIeOBaHUs [0 Kypsamux coctaBmia 58,0%. Cpeau Bpadeil MOJIOIOTO BO3-
pacta 75% KypsT €KeIHEBHO, CpEeIU Bpadeil 3pesioro Bo3pacrta ToJabKo 36,3% KypsT cu-
rapetsl. lccinenoBanue BBISIBUIIO, YTO CPEIMd BCEX YYACTHMKOB AJIKOTOJb €XKEIHEBHO
ynotpebmnsitor 0%. Pesynbratel ymorpebnenus [IAB cpenu Bpaueil mpeactaBiieHBI B
Tabun. 3.

Tabnuma 3
E:xenneBnoe ynorpeodsaenue IIAB cpeau Bpaueil B 3aBUCMMOCTH OT BO3pacTa
[IAB % cpenu Bcex ydacT- % cpenu Bpauei % cpenu Bpaueit
HUKOB UCCIICJIOBAHUS MOJIOIOTO BO3pacTa 3pesnoro Bo3pacta
Kode 82 92,8 68,2
CurapeTsl 58 75 36,3
AJTKOTOJIh 0 0 0

Hannune xpoHnyeckux 3a00ieBaHuil y Bpauei, MpUHUMAIONINX Y4acTUe B UCCIIE-
noBaHUM, cocTaBmwio 54%. UTo kacaercs Bpauel MOJOAOTO BO3pacTa M Bpayel 3pesioro
BO3pacTa — MPOLEHTHOE COOTHOIIEHHE cocTaBmio 60,7% u 27,2% COOTBETCTBEHHO.

Hcxonst U3 pe3ysbTaToOB UCCIEAOBAaHUSA, MOXKHO CKa3aTh, YTO IMOKA3aTEIsIMU He-
YIOBJIETBOPEHHOCTH Bpaued CTaJli MaTepHAIbHOE TOJIOKEHUE, COJIepKaHue paboThl U
KWJIHIHO-OBITOBBIE YCIIOBUS, KaK CPeAM Bpayell MOJIOJIOr0 BO3pacTa, TaKk M Cpedu Bpa-
4eil 3penoro Bo3pacta. CMEHUTh MecTO paboThl xoTenu Obl 34% Bpauel, IPaKTUYECKU
OJIMHAKOBOE KOJIMYECTBO YUaCTHUKOB B 3aBUCHMOCTH OT Bo3pacta. CMEHUTH Tipodeccuto
XOTST B OOJBIIEH CTENEHH Bpaud MOJOJOTO Bo3pacTa, uto coctasisier 21,4%. [lpu uc-
CJIEIOBAaHUM €XeIHEBHOTO ynoTpebsienus [IAB BbIsCHMIOCH, YTO MOJIOJbIE Bpauud B 2
paza Oonbie ynorpebssitor [IAB, yem Bpauu Gojee 3penoro Bo3pacta. Uto kacaercs
HaJU4Usl XPOHUUYECKHX 3a00JIeBaHUM, TO Cpeau Bpayell MOJIOJIOTO BO3pacTa Mmoka3zarenu
MPEBBILLIAIOT B JIBA pa3a, [0 CPAaBHEHMIO C TIOKa3aTeIsiMU OoJsiee 3pesioll BO3pacTHOM Karte-
TOpUU YYaCTHUKOB.

Takum oOpa3om, MOABOJII UTOTH MPOBEJACHHOTO MCCIIECOBAHUS, MOXKHO CHENaTh
BBIBOJI, UTO BCE BPAayu Pa3IMYHBIX CHEIUATBHOCTEH MMEIOT KaueCTBO >KU3HH CPEJIHETrO
ypoBHs. OTAETBHO OTMETHM, YTO YPOBEHb KaueCTBA KU3HU UyTh HUXKE CPETHETO y Bpa-
yeid Mosio1oro Bo3pacTa. CyIiecTByeT MHOKECTBO (PAKTOPOB, KOTOPbIE HETOCPEICTBEH-
HO BIIUSIOT HA KQYECTBO KU3HH, TAKXKE Y OOJIBIIMHCTBA Bpauel BBISIBICHO, YTO IMCUXUYE-
CKOE€ 3/I0pPOBbE MEHEE YCTOMYMBO K BO3JICUCTBUIO CTPECCOBBIX CUTYAIIUM.
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CEKUNA «HAYKN O 3EMIIE»

MHNPOBJEMBbBI T'OCYJAPCTBEHHOI'O PEI'YJIMPOBAHUSA
TYPUCTCKOM JEATEJbHOCTHU B BAUKAJIBCKOM PETHOHE

Cycnoea Mapus Cepzeesna
MarucTpaHT (akyiabTeTa CEpBUCA, TYPU3Ma U TOCTENIPUUMCTBA,
Cankr-IlerepOyprckuii rocy1apcTBeHHbI YKOHOMUYECKUI YHUBEPCHUTET,
Poccus, r. Cankr-IlerepOypr

B cratee paccmarpuBaeTcs OCOOEHHOCTh TYPHUCTCKOW AESTENFHOCTH B baiikambckoM permose,
AHAIM3UPYIOTCS MPOOIEMBI TOCYIAPCTBEHHOTO PEryJIMPOBAHHS TYPUCTCKOHN JCSITEILHOCTH B JAHHOM pe-
THOHE ¥ BOBMOXKHBIE ITyTH WX PEIICHUSI.

Knrouegvie cnosa: TypusM, rocyIapCTBEHHOE PETYJIUpPOBaHUE TypusMma, balikanbCKuil permoH,
Typu3M B Bypsitiu u MpkyTckoii 001acTH, IepCreKTUBEI pa3BUTHS TYPHU3Ma.

O3epo baiikan, kak yuyactok Becemupnoro npuponnoro Hacnenus IOHECKO, sB-
JISI€TCSl OJTHUM U3 CaMbIX U3BECTHBIX M MOMYJISPHBIX 00bEKTOB TypH3Ma He ToJbKO B Poc-
CHM, HO ¥ B MUpE. YHHUKAJIbHOCTb U SHIAEMHUYHOCTH (JIOPHI U (PayHbl CIOCOOCTBYET aK-
TUBHOMY Pa3BUTHUIO TypU3Ma B JaHHOM peruoHe. OTapix Ha baiikane MOKHO CPaBHUTH C
MPUOOIICHUEM YeJIOBeKa K MPUPOJIe — AUKOW, HETPOHYTOM TEXHUYECKHUM MPOTPECCOM U
ypOaHu3aluuen, YMCTol U OYEHb Pa3HOOOPA3HOM.

Typusm Ha baiikasie — 3T0 He MPOCTO NOcelEeHne 03epa. TypucTUUecKrue Komma-
HUU CETOAHs MpeAiaraloT pa3InuHble BApUAHThl SKCKYPCUOHHBIX MapUIPyTOB Ul TOTO,
4TOOBI OTKPBITH TYPUCTaM BCIO KpPacoTy YHUKaJIbHOTO 03epa. ['ocynapcTBO B CBOIO Oue-
peab Tak K€ JENaeT MHOIOoe Ul YCTOWYMBOIO Pa3BUTHS Typu3Ma U KOOPAMHALMU TY-
PUCTCKOM NEATENBHOCTU B JAHHOM pErroHe. Bo-nepBhIX, 1 KOOpAUHALIMM TypUCTHUYE-
CKOH JeSTENbHOCTU U AJISl €€ Pa3BUTHUS 110 BCEM HAIPABJICHUSM ObLI CO3/IaH €IUHBIA Ty-
PUCTUYECKUI PETHOH, KOTOPBI CETOJHsS U3BECTEH Kak «ballkaabCKUN TypHCTHYECKUUI
peruon». OO0beAMHEHNE MPOU3OIIJIO0 HA OCHOBAHUU MEXPErMOHAIBHBIX CBA3CH B TypH-
cTUdecKkoi coepe.

AxBatopusi o3epa balikan pacrnosiaraeTcss Ha TEPPUTOPUHM JBYX PETHOHOB. DTO
pecnyonuka bypsarus u Upkyrckas obnacte. J[Jis TYprCTOB, KOTOpBIE MOCEIIAIOT 03€poO,
TYPUCTHUECKUN OOBEKT pacCMaTpUBACTCS KaK €AMHBIM, HE3aBHCHMO OT TOTO B KAaKOM
cyobekre PO on pacnonaraercs. baiikanbCkuil TYpUCTHUECKHIM PETUOH — 3TO aKBaTOPHS
o3epa baiikan ¢ mpuwieraromymMu paioHaMu, BKJIKOYasi BCE CYIIECTBYIOIIME HA TEPPUTO-
puH TypucTUdeckrue o0beKThl. MHppacTpykTypa Typu3Ma — 3T0 KOMIUIEKC COOPYKEHUH,
KOMMYHHMKAllMOHHBIX U MHXEHEPHBIX CETEH, JOpPOT, CPEACTB CBSI3U U OPraHU3alMM, KO-
TOpble 00ecneurnBalOT HOPMAJIbHBIN JTOCYT TYPUCTOB U MX JAOCTYN K TYPUCTHUYECKHUM pe-
cypcam [4].

Heo6xoauMocTh BBeJeHUS €AMHOTO MOHATUS «balKanbCKUil TypUCTUUECKUH pe-
THOH» OBLIO CBSI3aHO C TEM, YTO TOCYAApCTBO IJAHUPYET HOBBIE pa3palboTKH B chepe
OCBOCHHUS TEPPUTOPHUM KaK TYpPHUCTHUECKOro 0O0bekTa. B HacTosiee BpeMs cTpaTeruye-
CKasl IIe7b Pa3BUTHUS PErHOHA 3aKII0YaeTcsi B 00eCnedyeHUH KOHKYPEHTOCIIOCOOHOCTH
baiikanbckoro pernoHa Ha JIUTENbHBIN nepuoi. Kpome Toro, oqHON U3 IPUYMH IIPHU-
CTaJIBHOIO BHUMAaHMSI TOCYJIapCTBa K JAaHHOMY TYPHCTUUYECKOMY PETHOHY SIBIIsIETCS, TO,
4yro 03epo bailikan Bxoaut cnmcok Becemupnoro nacnenus FOHECKO. Cnenyer orme-
TUTh, YTO U3 Bceil Tepputopun Poccum B cnucoxk Bcemupnoro nacnenus FOHECKO
BKJIFOUEHBI TOJIBKO 5 POCCHHUCKUX MPUPOIHBIX 0OBEKTOB. DTO JeBCTBeHHbIE jeca Komu,
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ByJikaHbl KaMuaTku, 3010Tble AnTaiickue ropsl, 3anaanbiii KaBka3 u. kak orMedanoch
panee, o3epo baiikan [4].

HezaBucumo oT pacnosiokeHus OOBbEKTa, Ha CErOJHSIIHMMA JE€Hb JJIs Pa3BUTHS
Typu3Ma B OTIIEJIBHO B3ATOM PErnoHe 0e3 MoEepKKHU rocyaapcTsa He odoituck. Teppu-
TOpuUsl 0alKaJIbCKOrO TYPUCTHYECKOIO PErvMoHa Ha CErofHs MMEeT BCE LIAHCHI, YTOOBI
CTaTh MEXIAYHAPOJHBIM TYPUCTUYECKUM O0OBEKTOM, HECMOTpS Ha TO, 4To ¢ 1990-X rogos
BcE elé ocTaroTcs MpoOIeEMbl, MPENATCTBYIOLIME 3TOMY U HEIIOCPEACTBEHHO CBSI3AHHbBIE
C HECOBEPILIEHCTBOM CHCTEMbI LIEHTPAITMZ0BAHHOIO (DMHAHCUPOBAHMS OTPACId B JaHHOM
peruone. Kpome Toro, 6M3Hec-cTpyKTyphl B BUAY HECTAOMIBHOCTH TYPUCTHYECKOTO I0-
TOKa SBJISIIOTCA HE IPUBJIEKATEIBHBIMU I TOCYAAPCTBEHHOI'O HWHBECTUPOBAHUSA
B TYpHU3M.

Takum ob6pazom, GuHaHCOBOE oOecnedyeHue TYpUCTUYECKOW OTpacid B JaHHOM
pEruoHe 3TO OJIHA U3 KIIKOYEBBIX MPoOIeM, KOTopas TpeOyeT rocy1apCTBEHHOIO PeryJiu-
poBanus. [lepBbIM 1mIaroM Juist penieHust JaHHOUM MpoOIeMbl TOCYAAPCTBEHHBIE CTPYKTY-
pBl OCUUTAIM CO3AATh COBETHI U JI€NapTaMEHThl MO TYpU3MY MpU OOJIACTHOU, peruo-
HaJIbHOM M MYHULMIIAJIBHOW agMUHHUCTpauuu. Ha ceronHsAIHUN I€Hb CyIIECTBYET HC-
IIOJIHUTENIBHBIA OpPraH IOCYJAapCTBEHHON BIIACTH, KOTOPBIM PETYIUPYET TYpPUCTHUECKUE
IIOTOKM B PETMOHE W HA3bIBACTCs YIIPaBJIEHUE MO TypHU3My MHUHHCTEPCTBA SKOHOMHYE-
CKOT'O Pa3BUTUS TPYZa, HAYKH U BBICIIEH LIKOJIBI.

OnHoil U3 npuurH HE3PPEKTUBHOCTH TOCYAAPCTBEHHOI'O PETYIUPOBAHUS TYpU-
CTHUYECKOW OTpaciu B 0ailkaabCKOM TYpPHUCTUYECKOM PErHOHE, HIOMHMO OTCYTCTBHS €1U-
HOU cucTeMbl (PMHAHCUPOBAHUS, ABISETCS HEAIP(PEKTUBHOCTh FOCYAAPCTBEHHON CTPYK-
Typbl YIPaBJIECHHUsI pacCMaTpUBaEMOM OTpaciblo. EXErogHo TypuUCTHYECKHE KOMIIAHUU
pa3pabaThIBalOT HOBBIE CTPATETUU M IMPOTPaMMBbl JJIsl NMPUBICYEHHUS TYPUCTOB U JJIs
oOecrieueHust UX KOM(OPTHOro NpeObIBaHUS B PaMKaxX TYPUCTUYECKOTO MYTEHIECTBUS.
HoBmiecTBa TypucTHueckol oTpaciu TpeOyloT 0ojiee COBPEMEHHOIO0 M MPOJBUHYTOIO
PETYJIMPOBaHUs CO CTOPOHBI rocyaapcTBa. TypucTHUecKass OTpacilb HYKIAETCS B TOM,
YTOOBI TOCYAApCTBO pa3padaThIBaIO HOBbIE POTrPAMMBI U CTPATErHH, KOTOPHIE IIJIU ObI B
HOT'Y CO BPEMEHEM M COOTBETCTBOBAJIM 3aIpOCaM, KaK TYPUCTHUECKUX KOMIAHWM, TaKk U
TypuctoB. B pecnybnuke bypsitust mpoGiema 3akitodaeTcst B Tom, 4to ¢ 1995 rona, mo-
cie co3nanust Komurera no nenaM Gu3KyabTyphl COPTa, TypU3Ma U MOJOJEKH peopra-
HU3amus npoxoawna Toidbko B 2005 roay, xorja ObUIO OCHOBAaHO pPECHyOJUKAHCKOE
areHTCTBO 10 TYPU3MY, U, 32 KOTOPBIM 3aKpPEHMJINCh BCE MOJHOMOYHMS M (PYHKIUH IO
yhOpaBieHuto oTpacibio. [pyrumu cinoBamu, ¢ 2005 rona peopraHu3aluu CTPYKTYpbI
YIPaBJIEHUS OTPACIIN HE poucxoauiu [1].

Jlnist perieHust npoGyeMbl, Kak (PMHAHCUPOBAHUS, TaK M YIPaBJICHUS OTPACIbIO Ha
rOCy/IapCTBEHHOM YPOBHE, MPEACTABUTENS PETMOHAIBHON M MYHUILIMIIAJBHOM aJIMUHU-
CTpallii HEOOXOAUMO 3a/1aTh LIEJIEBOM OPUEHTHP HA Pa3BUTHE TYPUCTHUECKON OTpaCiIu B
0aliKaJbCKOM PETHOHE, OCHOBBIBASICH HA BCEMUPHO M3BECTHBIX IMPOrpaMM IO TYpU3MY U
CCBUIAsICh HAa OIBIT CTPaH, I'/Ie TYPU3M — 3TO OJHA U3 BEAYUIUX oTpaciel crpanbl. Kpome
TOT0, Pa3BUTHE TYpU3Ma B PETMOHE — 3TO HE TOJIBKO BO3MOXKHOCTbH MOJYYUTh UHBECTH-
poBaHHe B HHPPACTPYKTYPY PErHMOHA, HO U TOBBICUTh YPOBEHb KU3HU HACEJICHUS 32 CUET
JIOTIOJTHUTENBHBIX pab0YMX MECT B TYPUCTHUECKON OTPACIIH.

B pamkax nesTenbHOCTH rocyapcTBa B YIPABIEHUU TYPUCTUUYECKON OTPAcibio B
2019 roay Obl1 npuHAT BakHbId war. 1 aBrycra 2019r B cuny Berynunu IlpaBuna opra-
HU3ALHUU TYpU3Ma U OT[bIXa B LICHTPAJIbHOM DKOJIOTMYECKON 30HE baliKalbCKON MPUPOI-
HoU Tepputopuu B PecniyOnnke bypsitust [2]. JlaHHbIE ITpaBuiia yCTaHABIMBAIOT MPUHLHU-
IIbl, HATIPABJICHUSI, SKOJIOTMYECKUE U UHBIE TPEOOBaHMS K OPTaHM3ALNN TypU3Ma U OT/AbI-
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Xa B LEHTPAJIbHOW 3KOJIOTMYECKON 30HE ballKaIbCKOW MTPUPOAHON TEPPUTOPUH B IIpEJIE-
nax Pecnybnuku bBypstusi.

TakuM 00pa3oM, yaaoch BBISICHUTH, YTO IpeacTaBiseT coboil baiikanbckuil Ty-
PUCTUYECKUIN PETMOH M KaKMUMM OpraHaMU TOCYAapCTBEHHOU BIIACTU PETYIUPYETCS TY-
pUCTHYECKas ACATEIbHOCTh B JJaHHOM pernoHe (MwunucTepcTBO Typu3Ma PecmyOmuku
Bbypstus u ArenrctBo no typusmy Mpkyrckoit ob6aactu). Llenmecoobpa3Ho ykazaTh 3aK0-
HOJATENIbHYIO 0a3y, HA OCHOBAHUH KOTOPOM JEHCTBYIOT OPTaHbl PEryJIUPOBAHUSA:

— @enepanpHOro 3akoHa oT 1 mas 1999 roma Ne 94-d3 «O06 oxpane o3epa baii-
kam» [5];

— IlpaBuna opranuzanuu Typu3Ma U OTJbIXa B IEHTPAIbHOM SKOJIOTUYECKOU 30HE
Baitkansckoit mpupoHoit Tepputopuu ot 19 centsiops 2019 roma Ne 777-nm, yrBepxkie-
HBI TIPaBUTEILCTBOM M pKyTckoit o6macTu [3];

— ITocranoBnenue ot 1 aBrycta 2019 roga N 416r. Ynan-Ya3 O06 yTBepKaeHUN
[IpaBui opranu3zanuy Typu3Ma U OT/AbIXa B IIEHTPAJIbHOM 3KOJOTrHYECKON 30HE baiikanb-
CKOM MpHpOIHOU Tepputopun B Pecniybmuke bypsTus [2].

Takum 00pa3om, 3aKOHOIaTeNIbHAs 0a3a yCTaHABIWBAET HE TOJBKO MpaBHIIa Opra-
HU3AIUU TYPUCTCKOMN AESATEILHOCTH B PETHOHE, HO U YCTAHABIMBACT OTBETCTBEHHOCTH 32
HaHECEHHUE BpeJla OKpYykKarolleu cpeae o3epa baiikait.

B 3akmroueHne creayer OTMETUTh, 4TO ballkalbCKU TYpHUCTUYECKUH PETHMOH
MMEET MHOTO IIAHCOB BBINTH MHUPOBON YPOBEHb M CTaTh MEXKIyHApPOJHBIM TYPHUCTHYE-
CKUM perroHoM. OJHAKO, JUIsl JOCTIKEHHS JaHHOM IeH HEoOXOAUMO YCTPaHUTh MPO-
OeJIbl B TOCY/IapCTBEHHOM PETYJIUPOBAaHUU OTPACIIM B BHJIE OTCYTCTBHS PeOpraHU3AINN
OpraHOB Ha MPOTSHKEHUH 15 JIeT 1 HEOOXOAUMOCTH (PMHAHCHPOBAHUS U HHBECTHUPOBAHUS
B OTpaciib IJisl €€ MEePCIEKTUBHOTO U CTA0OUIILHOTO Pa3BUTHSI.
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CEKUMA «TEXHUNYECKWME HAYKW»

IKCIIEPTU3A KAYECTBA INJBHOI'O ITOJIOTHA
JJISA QJEKTPOJOB3UKOB

Axkumoe Banenmun Buxmopoeuu
cTyaeHT, CamapCcKuil TOCy1apCTBEHHBIM TEXHUYECKUI YHUBEPCUTET,
Poccus, r. Camapa

[MunpHOE MONOTHO IS AIEKTPUUYECKOTO JIOO3MKA MCIIONB3YETCS B IENISAX PACIIUBAHMS Pa3jiny-
HBIX MaTepuaioB. OHO UMEeeT XBOCTOBUK Pa3IMYHBIX BHIOB W pab0OUyI0 OBEPXHOCTh. B maHHO# craThe
MIPOBOJIUTCS SKCIIEPTH3a IBYX MUIIOK, a Takxke conocraBienne ¢ ' OCTamm.

Kntouegvie crosa: TMAIBHOE TIOJNIOTHO, JJICKTPUYECKUI JTO003MK, BBICOKOYTJICPOAMCTAsl CTallb,
OBICTPOPEIKYIIAS CTAJIb, IIIEPOXOBATOCTh, TBEPOCTH, IKCIIEPTH3A KAUCCTRA.

Heab padoThl — NPOU3BECTU SKCHEPTU3Y KAyeCTBA JIBYX MWJIOK U MX COOTBET-
ctBusi ¢ [OCT 1435-99 u 'OCT 19265-73.

DxcnepTrsa npopoauiachk Ha kadenpe Camapckoro rocy1apcTBEHHOTO TEXHH-
4ecKoro yHuBepcutera «MarepuanoBeieHne, MOPOLIKOBAs METAJLUTYpPrus, HaHOMare-
pHUaBI».

Wcnonp3oBanuck crnenyrone odopynoBanus: CTalMOHapHBI TBepaoMep A
n3MepeHus TBEpAocTH 1o Meroay Poksemna « TP5S006M», HaCTOJIBHBIN 3aTOYHONW CTAHOK
Packard PSBG — 250A.

CornacHo 3asBIEHUSAM IMPOU3BOJAUTENECH, MUIbHBIE MOJOTHA UMEIOT CIEAYIOIINE
XapaKTePUCTUKHU:

O6pazer Nel (puc.1)

Crpana npousBojictBa — Kurait

Tun xBocToBHKa — T-00pa3HbIil

Marepuan — yriiepoaucTas cTaib

OO6pabaTpiBaeMast IOBEPXHOCTh — JIEPEBO

Teépnocts — 45-48 HRC

[TokpsiTHE — OTCYTCTBYET

Bec — 0,005 xr

Jnuna ne3Bust — 100MMm

[Iupuna — 8Mm

Paccrostnue mexy 3yOuamu — 2 MM

O6pazer Ne2 (puc.2)

Crpana npousBojictBa — Kutaii, bpenng — DEXXEL

Tun xBocToBuKka — T-00pa3HbIil

Marepuain — 6pICTpOpeKyIIas CTalb

OobpabatsiBaeMasi MOBEPXHOCTH — JINCTOBOM METasll

Teépnocts — 61-65 HRC

[ToxpbITHE — OTCYTCTBYET

Bec — 0,007 xr

Jlnvna ne3Bust — 75 MM

[Iupuna — 7,5 Mmm

Paccrostaue mexny 3yomamu — 0,7 M.
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I/I. 2. Bueurnuit Bua obpasia Ne2

[lepBblii 3Tan 3KCHEPTU3bI — OPraHoJenTUYecKuii MetoJ. OH mokasai, 4YTo ToBap-
HBIN 3HaK OTCYTCTBYET Ha muiike obOpaser] Nel u mpucyTcTByeT Ha muike oOpazeir Ne2.
Oo6paszen Nel u o6pazer; No2 MOKPBITHSI HE UMEIOT.

CornacHo M3MepeHusM, NMPOBEAEHHBIM Ha KOHTPOJbHBIX Becax DS — 708, Bec
nepBoi muiiku coctasisieT 0,006 kr, a BTopoit — 0,007 Kr, 4TO COOTBETCTBYET 3asBJICHU-
M npousBoauTesneil. PazmMepsl NUIOK MOTHOCTHIO COOTBETCTBYIOT 3asIBJICHHBIM.

N3mepenne tBEpHoctu mo merony Poksemna. CormacHo tpeGoBanmsim ['OCTos
TBEPAOCTH JIJIsl MIJIOK J0JDKHA ObITh nuamnazone 45 — 48 HRC u 61 — 65 HRC, cootBeT-
CTBEHHO Jj1s 1-oro u 2-oro o6pasua. [IponszBoaurenu o6enx MoK TBEPAOCTh HE YKa3bl-
BaroT. Heckonbko 3amepoB TBEpaocTu no mkaite HRC (puc.3) nmokazanu, yro pabouue
MOBEPXHOCTH MUJIOK UMEIOT ciienyromiue 3Hauenus: oopaszer; Nel — HRC.p= 46, obpa3zent
Ne2 — HRCp= 64. CnenoBaTenbHO, eNaeM BBIBOJ, YTO TBEPIOCTH MEPBOTO M BTOPOTO
oOpasiia moJHOCThI0 coOTBeTCTBYeT TpeboBanusam ['OCT.
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Puc. 3. U3mepenue TBEpaocTU 1o merony Pokseina

Crenyromuii sTan sKkcnepTussl — npoda Ha UCKpY (puc. 6), KoTopas MPOBOAUTCS
Ui onpeaeneHust Mapku ctanu. O6paszen Nel mokazan cienyromue pe3yabTaTbl: My4OK
UCKp — KOPOTKHI ¥ MIPEPBIBUCTHIN COJIOMEHHO-KENTOTO 1BeTa (pUC. 4).

%) ¢

Puc. 4. Hp06a Ha UCKpy oOpasua Nel

OO6pazenr Ne2 wmmeeT JUIMHHBIAH M POBHBIM IYYOK KpPACHOBATO-KENMTBHIX HCKP
(puc. 5).
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Cornacao tpeboBanuto 'OCT 1435-99 ob6pazenr Nel moimkeH HM3TOTOBISATHCS W3
cTanu Mapku Y7A, HO TakKe ONMyCKaeTcsl NPUMEHSTh CTalld JPYTUX MapoK ¢ MEXaHHUYe-
CKMMHU CBOMCTBaMM HE HMKE, YEM Yy CTaiu Mapku Y7, odpazen Ne2 cormacHo TpeOoBa-
auto ['OCT 19265-73 nomkeH M3roTaBIMBaThCS U3 CTamu Mapku P6MS, HO Takxke H0-
MyCKaeTCsl IPUMEHSTh CTAIM APYTUX MapOK C TAKUMH MEXaHUYECKUMHU CBOMCTBAMU.

[To pe3ynbpTaTam mccieqoBaHMUs MOXKHO CKa3aTh, YTO MEpPBBIA 00pasell caeaH U3
WHCTPYMEHTAIBHOUN cTamu Y7A, BTOPOIl U3TOTOBJIEH M3 OBICTPOPEKYIIEH CTAld MapKu
P6MS.

Puc. 6. IIpo6a Ha uckpy

CHucoK JuTepaTyphbl
1. TOCT 1435-99. MexrocynapcTBEHHbIM CTaHIApT: U3AATEIBCTBO CTAHAAPTOB OT 28 aexadps
1975 .
2. TOCT 19265-73. MexrocyapCTBeHHbBIN CTaHIAPT: U3MaTEILCTBO CTaHAApTOB OT 10 mexadps
1973 1.
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3KCHEPTU3A KAUECTBA PA3BO/JHBIX TAEUHBIX KJIIOUEN

Ananves /Imumpuit Anopeesuu
ctynent, CaMapcKkuil TOCy1apCTBEHHBIN TEXHUYECKUI yHUBEpcUTET, Poccus, r. Camapa

Mopo3zoea Enena Anexkcanoposna
K.T.H., Jo1leHT, CaMapCKuil rocyapCTBEHHbBIN TEXHUYECKUN YHUBEPCUTET,
Poccus, r. Camapa

Pa3BoaHOMN KITtOU — raeyHblid KIIFOY MEPEMEHHOTO pa3Mepa, UCIOJIb3YEMbI AJIs BpallcHUs raek,
007TOB U APYTUX AeTaneil. B maHHOW cTaThe MPOBOAMUTCS IKCIEPTH3a ABYX PA3BOAHBIX TACUHBIX KITFOUEH,
a Taxke conocrapieHue ¢ 'OCTowm.

Knroueswvle cnosa: Pa3BOAHBIC TAaCYHBIC KIIFOYH, TBépZ[OCTB, IMEepoxXoBaTOCTh, OJSKCICPTHU3A
KadeccCTBa.

Pa3BosiHOI raeuHblil KIItOY UMEET MOABMKHAs ry0y, HEMOABUXKHAs ryOKa, paccTo-
SHUE MEXIy ry0aMu M3MepsieTCsl B MUJUIMMETPAX, PETyIUPYIOIIUA YepBIK U PYKOSTH,
KOTOpasi BBITIOJHSET POJIb phluara, MHOT/Ia PYKOSTh UMEET OOIUIIOBKY

Ieas padoThl — IPOU3BECTH JKCHEPTU3Y KAYECTBA ABYX PAa3BOJHBIX Ta€YHBIX
KIrouel u ux coorBerctBus ¢ 'OCT 7275-75 [1].

DkcrepTu3a npoBoauiachk Ha Kadenpe CamMapcKoro rocyJapcTBEHHOTO0 TEXHU-
4ecKoro yHuBepcutera «MartepuanoBeaeHue, MOPOUIKOBasi METAIIypTrusi, HaHOMaTe-
pHAIIBD.

Hcnonb3oBanuck crnenyromnie obopynoBanusi: CTallMOHApHBIN TBepaOMep s
n3MepeHus TBEpAocTH 1o Mmetony Poksermta «TPS006M», HacTONBHBIN 3aTOYHON CTAaHOK
Packard PSBG — 250A.

CornacHo 3aBIEHUSAM IPOU3BOAUTENEH, PA3BOIHBIE TA€YHBIE KIIFOUM UMEIOT Clie-
JTYIOLIUE XapaKTEPUCTUKHU:

Oopaszern Nel (puc. 1).

Puc. 1

bpenn — KTC KYOTO TOOL, crpana npousBoacTsa — AnoHus
Tun — pazBoaHoOMn

®opma — u3oruyras

Martepuan — UHCTpyYMEHTabHas CTallb

Teépnocts — 46 HRC

ITokpeiTHE — HET

Pasmep 3eBa S1— 30 MM

Bec — 0,350 xr
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Jnuna — 357 mm

[[upuna — 66 MM

Bricora T1 — 15 mm

Bricora T2 — 8 Mmm

Oopa3er Ne2 (puc. 1)

bpena — FIT (Finch Industrial Tools), crpana npousBoactsa — Kanana
Tun — pazBogHOU

®dopma — u30ruyras

Martepuan — UHCTpyMEHTaJIbHas CTallb

[TokpsiTHE — MaTOBOE aHTHUKOPPO3UITHOE MOKPBITHE U TPOPE3NHEHHAs pyUKa
Pa3zmep 3eBa S1 — 30 Mmm

Bec — 0,280 kr

Jmuaa — 210 mm

[upuna — 55 MM

Bricora —15 MM

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

Puc. 1. Buemnuii Bua o6pasnos Nel, 2

[lepBrbIif 3Tanm skcnepTU3bl — opraHojentudeckui mMeton. OH mokazaji, 4yro oba
oOpa3la UMeIoT JUIMHHYIO PY4YKY, U TOJBUKHYIO pabouyro ry0y kiroya, paboyasi 4acTb
KJIFOYel CMeIlIeHa OTHOCHUTEIbHO UX PYKOSTOK, UYTO MO3BOJIsIET paboTaTh B TPYAHOIO-
CTYNHBIX MecTax. ToBapHbIN 3HAK MPUCYTCTBYET Ha Kitoue oOpaser Nel u Ha cTHKepe
obpasma Ne2. O6pazer; Nel mokpeiTusi He UMeeT, a y oOpasia Ne2 HaHeCeHO MaTOBOE aH-
TUKOPPO3UIHOE MOKPBITUE U MPOpe3nHeHHas pyuka. Taxxke Ha oOpa3ue Ne2 ecTb 1Ba OT-
BEPCTHS MOJ MIECTUTPAHHUKY U HAKUAHON KITFOY Ha KOHIIE.

CornacHo u3MepeHUsIM, NPOBEIEHHBIM Ha KOHTPOJBHBIX Becax DS — 708, Bec
nepBoro kiova coctasigeT 0,351 kr, a Btoporo — 0,265 Kr, 4TO COOTBETCTBYET 3asBJie-
HUSIM IIpou3BoauTeNei. Pazmepsl KiItoueil NOJHOCTBIO COOTBETCTBYIOT 3as1BJIEHHBIM.

Wsmepenne tBEpHoctu mo merony Poksemna. CormacHo tpeboanusim ['OCT
TBEPAOCTH ISl TACUHBIX KITtOUeH JoikHa ObITh B nuamnaszone 41,5 — 46,5 HRC. [Ipousso-
mutens pupmbl KTC KYOTO TOOL ykassiBaert, uro kimod umeeT TBEpAocTs 42 HRC, a
npoussoautens GupMmel FIT (Finch Industrial Tools) TBEprocTs He yka3biBaeT. Heckoub-
ko 3amepoB TBEpmocT mo mkane HRC (puc.2) mokazamm, 9to pabodrie MOBEpXHOCTU
KITtouelt umeroT cienyromue 3naueHus: oopasen Nel — HRCqp= 45,5 (45;46;4.5), obpazen
No2 — HRCy= 47 (46;49;46). CrnenoBaTeIbHO, MOXHO CJI€JIaTh BBIBOJ, YTO TBEPIOCTH
nepBoro oOpasia MONMHOCThIO coOoTBeTcTBYeT TpeboBanusM ['OCT u nmpubnus3uTenbHO
paBHa 3asBJICHHON MPOU3BOAUTENEM, & TBEPIOCTh BTOPOTO 0Opa3iia HEMHOTO BhIIIE, YEM
noikHO ObITh 110 'OCTy.
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Puc. 2. U3mepenue tBEpaoctu o metony Poksernia

Crnenyromuii 3Tam 3KcnepTussl — npoda Ha UCKpy (puc.3), KOTopasi MPOBOJUTCS C
1enpi0 onpeaeneHns Mapku cranu. O6paser; Nel mokasan cienyronue pe3ynbTaThl: Iy-

NPOBA HA MCKPY

YOK HMCKpP — PpOBHBII W JUIMHHBIA COJIOMEHHO-
xénroro usera. OOpaszer; Ne2 nMeeT UIMHHBIN ITy-
YOK KPAaCHOBATO-KEITBHIX UCKP, HEKOTOPBIE UCKPBI
JAIOT Pa3pbIBbl C XapaKTEPHO YTOJIIAOIIMMHUCS
3BE3I0YKAMH.

Cormacao TtpeboBanussm ['OCT 1435-99
KJIIOYU JIOJDKHBI M3TOTOBIISITHCSL U3 CTalld MapKu
V7A, HO TaKXke IOMYyCKaeTcsl NMPUMEHATH CTalH
JPYTMX MapoK C MEXaHWYECKHMMM CBOICTBaMHU B
TepMOOOPAOOTAHHOM COCTOSIHUM HE HHUXKE, YeM Yy
cTajau Mapku Y7.

Ilo pe3ynbraraMm Mccie10BaHUs MOKHO CKa-
3aTh, YTO MEPBBIA 00pasell cieaaH U3 UHCTPYMEH-
TaJbHOM CTanu Y 7A, BTOpPOH TOXKE M3 UHCTPYMEH-
TaJbHOW CTanu Mapku Y 7A.

Puc. 3. IIpo6a Ha uckpy

Cnucok JuTepaTypsl

1. TOCT 7275-75. Kntouu raeuHble pa3BoJHbIE. MEXToCcyAapCTBEHHBIN CTAaHAPAT : U3JATEIbCTBO

cTaHmapToB OT 28 mekabps 1975 .

2. Murauesa JI.A. ToBapoBeieHHE U IKCIIEPTH3a METAIOXO3IHCTBEHHBIX TOBAPOB: y4eOHOE I10-
cobue / J.LA. Murauesa, E.A. Mopo3zoBa, B.C. Myparos. — Camapa : OO0 «Odopr»; Camap. roc. TexH.

yH-T, 2009. — 320 c.
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BHEJAPEHUE MOJEPATOPA HA JEINEHTPAJIN3OBAHHOE
BUPTYAJIBHOE INPEAIIPUATHE

bonoapuyx Eezenuii IOpvesuu
acnMpaHT, MOCKOBCKUH TOCYIapCTBEHHBIM TEXHOJOTNYECKUI YyHUBEpCUTET «CTaHKUHY,
Poccus, r. Mocksa

Pacrymiee npuMeneHne mMoaenu BUpTyalbHBIX npennpusatuii (BII) maptHepamu, coTpynHugaro-
MM C TENBI0 UCTIOIB30BAHMS OJHOTO MPOIYKTa B TEUSHHE BCETO €T0 KU3HEHHOTO IHKIIA, IT0Ipa3yMe-
BaeT CJIOXHBIE TPeOOBaHMS K KOMMYHHKAIIMM M COTPYJHUYECTBY. [leIeHTpain30BaHHOE MPUHATHE pe-
IIeHUH OT KOHIIETITYaJlbHOTO MPOEKTUPOBAHUS, Pa3pabOTKH MPOAYKTOB M MPOU3BOACTBEHHBIX CHCTEM,
CEepUHHOTO TPOW3BOACTBA U A0 yCTApPEBaHUA MPHUBOAWUT K 3HAYUTEIFHOMY PHCKY BOSHHUKHOBEHHUS JOPO-
TOCTOSIIUX KOH(DIUKTOB MPY MPUHITUNA COBMECTHBIX PEIICHUH. B TaHHOMW cTaThe paccMaTpUBaETCs BO3-
MOXKHOCTh NPUMEHCHUSI MHTCIUICKTYalIbHBIX, THOPUIHBIX, OCHOBAaHHBIX Ha 3HaHMAX MojepaTopa Mpo-
rpaMMHOTO OoOecriedeHus, yKe TPOAeMOHCTPHUPOBAHHBIX B 00JIACTH MPOEKTHPOBAHUS MPOJYKTOB U TIPO-
W3BOJICTBEHHBIX CHUCTEM, JUISI MOJJCPKKU U PACIIUPEHUS] COTPYAHUUECTBA HA MPOTSLKEHUM BCETrO JKU3-
HEHHOTO ITUKJIa TPOAYKTAa U BUPTYAILHOTO IPEATIPHUSITHUSI.

Kniouesvie crnosa: BUpPTyallbHOE NpENNPUATHE, KU3HEHHBIH LMKJ, MPOCKTHUPOBAHUS MPOU3BOI-
CTBEHHBIX CUCTEM

1 BupryajabHoe npeanpusitue

Konnenmust BuptyanbHoro npeanpusitus (BII) Obuta mpemnoxena Onocato u
MBaroil B OTBET Ha MU3MEHEHUE NPOMBILIUIEHHON Cpelbl, B KOTOPOH NMPOAYKLHS NMEET
3HAYUTEIBHO O0Jiee KOPOTKUM Cpok ciryk0bl. Hanpumep, ¢ Hauana 1960-x rogoB Ha npo-
TsoKeHuu npuMepHo 30 neT nu3aiiH JoMalHuX Telle(OHOB MPAKTUUYECKH HE MEHSJICS:
MOKHO OBLIO CO3JaBaTh KOMIAHUH I IPOU3BOJICTBA OJJHOTO CTAOMIIBHOTO MPOAYKTA U
3HATh, YTO CYLIECTBYET CTaOWIbHBIN PbIHOK. OJIHAKO C MOSBIEHUEM MOOWIBHBIX Teje-
(OHOB U HX CTAaTYCOM MOJHBIX aKCECCyapoOB CPOK CIYXObl MPOAYKLHHU IOCIIE 3alycKa
M3MEpAETCS B JIyUIIEM clilydae MecsuaMmu. J[eMCTBUTENBHO, )KU3HEHHBIA LUK OT KOH-
LENLHY POAYKTA J0 €ro YCTapeBaHMsl, BEPOATHO, COCTABUT MEHEE roja.

Jlnis perieHus 3Toi 3aaun JIOTUCTUYECKUE IIETIOUYKH IPUHUMAIOT (POPMY COTpPY.-
HAYAOIINAX KOHCOPLUHUYMOB, COCTOSIIUX TOJIBKO W3 OJHOTO IPOIYKTAa, U UMEHHO TaKON
KOHCOpIMyM HaspiBaeTcs BupryansHoe [IpeanpusTtue [1]. JlaHHBIN BUJ IENOYKH TOCTAa-
BOK UMEET PsIJI OTIMYUTEIbHBIX 0COOCHHOCTEH:

— COoTpyIHUYECTBO MO BHIOPAHHOMY MPOJYKTY SBISETCS TECHBIM, XOPOIIO CKOOP-
JUHUPOBAHHBIM MU OTKPBITBIM, a TakXke THMOKUM JUIsi MAKCUMAaJbHOTO HCIOJIb30BaHUS
MIPONYKTA.

— IlapTHEpsl HE MMEIOT MpaBa COTPYAHUYATH MO APYTUM HPOAyKTaM. JlelcTBu-
TEJIbHO, BIOJHE BEPOSITHO, YTO OHU OyIyT KOHKYPHpPOBATh Ha JIPYTrUX NPOAYKTaX. ITO
Mo/ipa3yMeBaeT HeoOX0AUMOCTh COOIOIEHUSI KOH(UIEHIIMAIBHOCTH, YTO TPOTUBOPEUUT
IIPUHLUITY OTKPBITOCTH, OTMEYEHHOMY BBIILE, YTO YCIOKHAET BOIIPOCHI COTPYAHUYECTBA.

— JKXusnennsiii nukn BII orpaHnyeH KU3HEHHBIM LIMKJIOM MPOAYKTA, KaK IOKa3a-
HO Ha PUCYHKE, U apTHEPbl HE HECYT HUKAKUX 0053aTeIbCTB MO €ro HCTEUEHHUIO.
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Puc. JKu3sHeHHBII UK BUPTYaJIbHOIO IPOU3BOCTBA

— IlaptHepsl MoTyT OBITH H00aBiIeHB K BIl min nmokuHyTh €ro mo Mepe mpojaBH-
YKEHUS )KU3HEHHOT'O LIUKJIA MPOAYKTA;

— BII OyayT BKIOYaTh BKJIAJAYUMKOB, OTBETCTBEHHBIX 3a MPOAYKLHUIO U IPOU3BOI-
CTBO MHXMHHUPUHTA, KAK MUHUMYM Ha PaHHHX 3Tanax, MOCKOJbKY 3TU BUJbI J€ATEIbHO-
CTH JIOJDKHBI OBITH COTJIACOBAaHBI — apeH[ia IPYT € JAPYrOM M C CO3JIaHUEM KOHCOpIMyMa
BII. JleiictButenbHo, BoIOOp mapTHepoB BII siBnsieTcss BaKHBIM aCHEKTOM IMPOU3BOJI-
CTBEHHOT'0 WHKUHUPHUHTA.

2 BHeapenune MoaepaTopa TeXHOJIOrHYeCKOI0 npouecca

B cnyuae pa3paboTku eaWHON MPOU3BOJCTBEHHOW CHUCTEMBI MPEANPHUATHS BCE
YJICHBI KOMaHJIbI MPOCKTHPOBaHMs MPou3BoacTBeHHBIX cucteM (MSE — manufacturing
system engineering) UMEIOT BO3MOKHOCTb TECHO COTPYJIHUYATH APYT C IPYroM, a B CIIy-
4ae MPUHATHS €IMHBIX IPUHIINUIIOB IPOEKTUPOBAHUS — TECHO COTPYAHUYATh C KOMAaHI01
npoekTupoBanus m3aenus [2]. Mopgeparop TexHomoruueckoro mpormecca (MSEM —
Manufacturing Systems Engineering Moderator) BbinosiHgeT ¢pyHKIMIO (POHOBOIO MOHHU-
TOpPHUHTA IIPOLIECCOB, MOCKOJIbKY PErUCTpUPYETCs B 0a3e JaHHBIX MPOU3BOJCTBEHHOM CH-
crembl (MS — manufacturing system) u T1OBOAHUTCS O CBEICHHUS MAapTHEPOB B MPOIECCE
MPOEKTUPOBAHUS TOJBKO MPU OOHAPYKEHUM MOTEHIMAIBHBIX KOH(GIUKTOB MPHU MPOEK-
tupoBaHuu. OHa peanu3yercs Kak ruOpuiHas cucreMa, OCHOBaHHAsl Ha 3HAHUAX, KaK CO-
YeTaHUE MapaJirM HCKYCCTBEHHOTO MHTEIJIEKTa, KOTOPble HEOOXOAUMBI ISl JTOCTHXKE-
HUsl OOHapy»)eHus: KOH(MIUKTOB BO Bcex obnactsax MSE.

Baxno Takxe, yto0s1 MSEM 00615a7a510 cmocoOHOCThIO TMHAMUYECKHU TOMOJHATh
CBOIO 0a3y 3HAHM, OTpaXkasi KaKk OTKPBITHE HOBBIX AKCIEPTHBIX 3HAHUH, KOTOPHIE TPe-
npusTHe nosydaer B npouecce MSE, Tak M Tekyllee COCTOSHUE OTAEIBHOIO MPOEKTA.
s atoro Moaens MSEM peanusyercst kak 00bEKT 3HaHUM B OOBEKTUBHO OPHUEHTUPO-
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BaHHOHN 0a3e NaHHBIX, CTPYKTYPHUPOBAaHHOM B BUJAE TPEX OCHOBHBIX MOJIYJIEH: MOAYIb
MOJIepalui, KOTOPBIN YIPABIISET MPOLIECCOM MOJEPALIUU U TIOJJIEP>KUBAET UH(OPMALIIIO
0 TEKYILEM COCTOSIHUM IIPOEKTa; MOJYJIb areHTa 1o pa3zpaboTke, coAepKalui NoaMoay-
JM, KaXIbI U3 KOTOPBIX COXpaHSAET U NPUMEHSET 3HAHUS O cPepax MHTEPECOB OJHOTO
corpyaauka MSE; u Mmoxysns cOopa 3HaHUH.

3 PazBuTHe 0a3bl 3HaHUII Mo/lepaTopa

BaxHO#1 0COOEHHOCTBIO JTH00Or0 MPOTPaMMHOT0 OOECIEYeHHsI MOJEpaTopa SIBJIs-
eTcsl ero JuHaMuyeckas 0aza 3HaHHM, clocoOHas MpUOOpeTaTh HOBBIE 3HAHMS Ui Oy-
Oyuied Mozepamuu, HO TakXe CHOCOOHasl ONpeAesiTh MPUOPUTETHOCTh MPUMEHEHUS
CBOMX 3HAHHMM B 3aBUCUMOCTH OT XOJa OCYILECTBJICHUS MPOEKTA, K KOTOPOMY OHU IIpH-
MEHSIOTCS. DTO O3HAYaEeT, YTO HET HEOOXOAMMOCTH B CO3/IaHUU PA3IMYHBIX MOJIEpPATO-
poB uiu naxe 0a3 3HaAHUI MOAEPATOPOB JJIA KaXKIOro dTama >Ku3HeHHoro nukia BIL
JIeiCTBUTENbHO, BIIOJIHE BO3MOXKHO, YTO 3HAHUS MOJEpaTOpa, OOBIYHO acCOIMUpPYEMbIE,
CKaxeM, ¢ (a3oi MPOEKTUPOBAHMS, MOTYT MHOIZIa OBITh pEJIeBAaHTHBIMU JJI1 UcCUEpIa-
HUS: BEPOSITHOCTh BOBHMKHOBEHHUSI TAaKOW CUTYallUM SIBHO HUXKE, U IOATOMY Ha JAHHOM
JTare 3HaHUS UMEIOT 0oJiee HU3KUM MTPUOPUTET MPUMEHEHUSI.

Takum 00pa3om, BeleHHE €IWHOW 0a3pl 3HAHUW MoJepaTopa, MPUMEHUMON KO
BCceMY KM3HEHHOMY nukiy BII, umeer ¢pyHKuMOHaNIbHOE NpeuMyIecTBo. XoTs 06a3oBas
(GYHKIIMOHAILHOCTH JIO00OTO MoOJepaTopa sIBiseTcsl oOiiel, 06JacTh ero mpuMEHEHHs
ompeenseTcs 3Tol 0a3oi 3HaAHUH, Tak 4TO Biajaenen Mojaeparopa BII MoxkeT mpuMeHsTh
OJIHO U TO ke 0a30BO€ MporpaMMHoOe oOecrieueHue 1 3HaHus ko BceM BII, 3a koTopsie oH
oTBeuaeT, n00aBisisi HOBbIC 3HAHUS, MOITYYCHHBIC OT KaXKJI0TO, B 00IIyr0 0a3zy 3HaHUIA,
MoJJIepKUBaONIy0 Bce cymiectByomue n oynymue BII. Kaxnoe monepupyemoe BII
JOJKHO UMETh CBOM COOCTBEHHBIE MPUMEPHI TOJIBKO 3HAHUH, crienu(UYHBIX ISl JaHHO-
ro BII u ero Tekyuiero cocToOssHUsI 1 HICTOPUHU.

4 BpIBOabI

TexHonoruss MojiepaTopa Mo3BOJSET CHauajga OOHAPYXKUTh KOH(JIUKT pElIeHHH,
BO3HHUKAIOIINI B pe3yJIbTATE PACIPEIEICHHOTO XapaKTepa Mpouecca NPUHIATUS pEelIEeHUN
U, KaK CJICICTBUE, OTPAaHUYCHHOM KOMMYHUKAIUMU O B3aUMOIIOHMMAHUU MEXIY NapTHE-
pamu o BII, a 3aTem criocoGcTBOBaThH UX paspenienuto [3]. B npuniune, moib3oBarenb
MO>KET UCIOJIb30BaTh €IMHYI0 0a3y 3HAaHUI MOJEpPaTOpPOB U MOAEPATOPOB I KaKJIOTO
paccMaTpuBaeMOro BUPTYAJIbHOIO MPEANPUITHS, KaXKA0€ U3 KOTOPBIX COAEPKUT TOIBKO
uH(OpMAIIMIO U 3HAHUS, XapakTepHble s ero BII u ero HeIHEIIHEro COCTOSHUS.

Opnako [ peanu3alyy 3TOr0 MOTEHIUAIa OCTAIOTCS HEPEIIEHHBIMH BOIPOCHI,
CBSA3aHHBIE ¢ HcciieqoBaHusIMU. OHHU I€NATCA Ha JBE OCHOBHBIE KaTETOPUU: TIEPBAsi — 3TO
B3aMMO/ICHCTBUE MPOTPaMMHOI0 00ecredeHus MoiepaTopa ¢ MporpaMMHBIM obecriede-
HUEM U MHPOPMAIMOHHBIMU 0a3aMu, TOCTYIHBIMU JiIsl Bcex wieHoB BII. DTtu Bompocs
CXO0XH CO BCEMU M3BECTHBIMH IMpoOeMaMi WHTEpOIepabeabHOCTH HEOHOPOAHBIX CH-
CTEM U MOT'YT OBbITh pEIIeHbl aHAJIOTHYHbIM 00pa3oM. [losTomMy ecThb OCHOBaHHMS ToJa-
rath, 4T0 B 0003pUMOM OyayIIEM 3TH BOIPOCHI OyyT PEIIeHbI B IEJIOM U YTO K B3aHMO-
JEMCTBUIO MOJIEPATOPOB OYAET MPUMEHSATHCS 00IIast PE30TFOIIHSL.

Bropast nmpobiema cBsizaHa ¢ HEOOXOIMMOCTBIO MOAJIEPKAHUSI TIOCTOSIHHO pa3BU-
BaroIelics 0a3bl 3HAHUN MOAEPAaTOPOB. MOJIEPHUPYIOIINE CTPYKTYPHI, IPOAEMOHCTPUPO-
BaHHBIC B MIPOILIOM, 00Ja1al0T CIOCOOHOCTHIO MOTOIHATh U Pa3BUBATh 3HAHUS TJIaBHBIM
00pa3oM ¢ MOMOIIBI0 MOAYJIS MPUOOPETEHUsI 3HAHUI, OPUEHTUPOBAHHOIO Ha MOJIb30Ba-
tens. Takol uHTepdeiic, BepoaTHO, OyleT XapakTepHOW 4epToil BceX MoJIepaTopoB, Mo-
CKOJIbKY OH TO3BOJISIET OCYIIECTBIIATH MHTEIUIEKTYaJIbHOE U YETKOE peJaKkTHpoBaHue Oa-
3bl 3HAHMH, HEOOXOAUMOM I 0OecredeHrss BO3MOKHOCTH IPUMEHEHUS 3HAHUM, MOJTy-
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YEHHBIX B pe3yJibTaTe HAOMIOACHHH 32 JIoapbMu. OTHAKO B PACIIUPEHHON Cpefie ISl MO-
Jepaluu, MPeayCMOTPEHHON BBIIIE, CYIIECTBYIOT TaKKe BO3MOKHOCTH JIJIsl aBTOMATU3U-
POBAHHOTO T€HEPUPOBAHUS 3HAHUM, HAITPUMED, C TTOMOIIIbIO METOJI0OB OOHAPYKEHUS 3HA-
Hul [4, 5] 1 pa3pabOTKU OHTOJIOTHYECKUX MOAXOJ0B K T€HEPUPOBAHUIO U COXPAHECHUIO
3HAHUH.
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OOPMUPOBAHUE SKCIIEPTHBIX I'PYIIII
ITPU PABPABOTKE ITPOI'PAMMBI BBIBOPA HOTAIIUU

bonoapuyx Hamanusn /lanunosna
acnupaHT, MOCKOBCKHI rOCYJapCTBEHHBIA TEXHOJIOTUYECKUI
yauBepcuter «CTAHKMH», Poccus, r. MockBa

OCHOBHBIMU HpOGJ’IeMaMI/I KOMIIAHHUH TaK U OCTaJIUCh HpO6J’I€MBI aBTOMAaTU3alli U YIIPaBJICHHA.
KoMImanuu oTKa3bIBalOTCS MCIIOIL30BATh COBpPECMCHHBIC METOAbI YIIPABJICHUA 1 3a4aCTYIO HC BUOAT II€P-
CIICKTHB BO BJIMBAHHUH q)HHaHCOBLIX pPeCypCOB B aBTOMATHU3AHIO.

Kniouegvie crosa: HoTanus, aBTOMaTH3a1Ms, OU3HEC-IIPOLIECC, YIpaBlIeHNE, TPeOOBaHHUS.

OnHoit u3 mpoOyeM O0TKa3a B COBPEMEHHBIX METOJIaX YIPaBJICHUS SBIISCTCS HEIO-
HUMaHHE PYKOBOJIUTENIEH Yero OHU XOTAT JOCTUTHYTH U C TIOMOIIbIO, KAKUX WHCTPYMEH-
ToB [1]. He xaxapIii crienuaaucT ¢ OmbITOM paboThl MOXKET BBHIOPATh HOTAIUIO MO HYX-
JIbl KOHKPETHOM KOoMMaHuu. {75 peleHust JTaHHON mpoOsieMbl HEOOXOAUMO pa3padoTaTh
porpaMMy Mo BBEIOOPY HOTAllUM, KOTOpask aBTOMAaTUYECKU OMPEAEIUT Haubosiee moaxo-
JSIITYEO HOTAITUIO UCXO/IS U3 33/IaHHBIX MapamMeTpoB [2]. OgHUM U3 EPBBIX ITANOB OyeT
OMHCaHUE «AITOPUTMA TPOIIEcca OMPECIICHUS] TEXHHUECKHX XapaKTEPUCTHK TpeOoBa-
HUN K HOTaun» (PUCYHOK).

N3 npencraBieHHoro AiaropuTma mpoiiecca onpeeieHuss TeXHUYECKUX XapaKTe-
PUCTUK TpeOOBAHUI K HOTALIMHU PACCMOTPUM OJUH OJIOK, @ UMEHHO SKCIIEPTHYIO OLICHKY.

Omnpenenensl ABa crocoba 0Téopa IKCHEepTOB:

1) cmocob onpeeneHus MepBOHAYAIBHOTO KPyra SKCIIEPTOB;

2) cnocob orbopa 3KCIEePTOB U3 YKCIa KaHAUIATOB JJIsS y4acTHsl B KOHKPETHOMH
AKCIIEpPTHU3E.
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MoTpebHoCTbB
onpeAaesie HIM TEXHUYECKNX
XapaKTe pUCTUK HoTauUn

4

MpeaplayLwmnii onbIT MO UCNO/Ib30BaHUIO
U BHEAPEHUIO HOTauMi
g
NccnepoBaHue TpeboBaHMM
notpeburens
g
MccnepoBaHme OCHOBHbIX TpeboBaHUM
K HOTauum
g
MccnepoBaHme cob6CTBEHHOIO ONnbITa
NOCTPOEHMA HoTaUuM
g
MccnepoBaHne TEXHUYECKUX
XapaKTepPUCTUK aHAIOTUYHOMN
npoAayKLuuu, BbiNycKkae Mo
KOMMAaHUSMM-KOHKYpPEeHTamu
g
NccnepoBaHme HasHAYeHHbIX
TEXHUYECKUX XapaKTePUCTUK.
Bbibop He 6onee 10 xapaKTe pUCTUK

N~
3KCI'IepTHaF| ouUeHKa

%

na

TpebyeT
DopaboTKn

\l/ HeT

cDOpN\l/II:)OBc':lHl/Ie NTOroBoro nepe4yHa
TEeEXHUYECKUX
XapPaKTepPUCTUK

MepeyvyeHb TEXHUYECKNX
XapaKTe pUCTUK
cbopmmpoBaH

Puc. Anroput™m mpoliecca onpeeseHus TEXHUIECKUX XapaKTepUCTHUK TpeOOBaHUHN K HOTAIIUU

Ha xomnaHuio Bo3n0XkeHa 3ajayda 10 OINEepaTUBHOMY PEIICHUIO 33Ja4uu MPU Orpa-
HUYEHHBIX pecypcax ((pMHAHCOBBIX U TPYAOBBIX). [log 3TH KpuTepuu MOAXOAUT CIOCOO
OIpeieIeHNs] IEPBOHAYAJIBHOTO Kpyra 3KCIEePTOB, TaK Kak croco0 oT0opa SKCIEepTOB U3
qyclia KaHJUAATOB JJI1 y4acTusl B KOHKPETHOM AKCIEPTH3€ OPUEHTUPOBAH HAa MpPUMEHE-
HUH CIIEUAIBHO COOMPaeMbIX JaHHBIX, KOTOPBIE CTPYKTYPUPYIOTCS B OaHKe JaHHBIX [3].
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Ectb yeThipe criocoba omnpeeneHus nepBOHAYaAIbHOTO KPYyTra SKCIIEPTOB:

1) Cnoco6bl Ha3HaYeHns1. HenocpecTBeHHOE Ha3HAYCHUE 3aKa3YMKOM DKCIIEp-
TU3BI (PYKOBOAUTENh KOMIIAHUHM Ha3HA4aeT SKCIEPTOB, HO JINYHO B HEW HE y4acTBYET),
Ha3HA4YCHHE IO BHIOOPY IKCIEPTA-PYKOBOIUTEISA TPYIIBI (Yallle BCEro AUPEKTOP KOMIIa-
HUU BBIOMpAET IJIaBHOTO JKCIIEpPTa, a TOT, B CBOIO OYEpellb, COCTABIISAET CIUCOK JKCIep-
TOB, KOTOPBIM yTBEep)KIaeTcsl MPUKA30M KOMITAHWM) U Ha3HAYeHHE KOMHUCCHEU, COCTOSI-
el U3 pyKOBOAMUTEINICH SKCIEPTHBIX TPYMI (COCTABIISIETCSI CIUCOK PYKOBOJAUTENEH dKC-
NEPTHBIX TPYII, KOTOPHIE COCTABIISIIOT CBOM CIUCOK KaHAMAATOB, U3 KOTOPOT'O BBIXOST
B OKCTIEPTHI C OOJBITUM KOJIMYECTBOM T'0OJIOCOB) [4].

2) JIoKyMeHTAJIbHBI C10C00, a UMECHHO HMCITOJIB3YETCS JTMYHOE JICI0 M3 OT/IeNa
KaJipoB. BbIOOp KaHAMAATOB MPOU3BOJUTCS 1O KPUTEPUIO MAaKCUMAaIbHOW aBTOPUTETHO-
CTH (HAJIMYHUIO BHICOKOM JTOJDKHOCTH, CTETIEHU U JPYTHX HArpaj) v Mo YCIOBHUIO OTHOTHI
oxBaTa MpoOeMsbl (KaHAUAATHI, paboTaroIIKe B JaHHOU cdepe).

3) Cnocod B3aMMHBIX peKoMeHAanuii. BbiOop KaHIUIATOB CIIOCOOOM B3aMM-
HBIX pEKOMEHAAlUN (MOTEHIIMAIbHBIN KaHIUAAT HA3bIBACT JAPYroro MOTEHIMAIBLHOTO
KaHJuaTa, €ClId CIHCOK ToJiydaeTcs OOJbIIONH, TO KaHIWJAThl BBIOMPAIOTCS IO
HanOOJIbIIIEMY KOJIMYECTBY PEKOMEH/IallNif), ClIOCOOOM B3aMMHBIX BRIOOPOB (aHAJIOTHYECH
croco0y B3aUMHBIX BBIOOPOB, HO MPOBOJUTCSI C YYETOM MHEHHUS Ka)XJOro KaHIujaTa, a
UMEHHO, U3 MPEJCTABICHHOIO CIIMCKA, KAaHIUJIAT YKa3bIBAET, C KEM XOTel Obl paboTath, a
C K€M HeT) U crocol Mmocie10BaTeNbHBIX PEKOMEHIalUi (BBIOPAHHBIN KPYITHBIN SKCIIEPT
ompeensieT yCIOBUS TSl BHIOTHEHUS TTOCTABICHHOM 3a/1aud M Ha3bIBAET JIUII, KOTOPHIE
OCYIIIECTBST MOCTABJICHHYIO 3a7a4y) [5].

4) Cnoco0 BbIIBH:KeHHs. BbIOOp KaHIMIATOB MPOU3BOIUTCS BBIIBUKCHHEM
AKCIIEPTOB KOJUIEKTUBAMHU MOJApa3AeieHUi (TalHOe WM OTKPBITOE TOJIOCOBAHME, Yallle
BCETO B MpejesiaXx OJHOW OpraHU3allMK WIH MOJpa3/IeJICHNs), BEIIBIKEHUEM dKCIIEPTOB
3aMHTEPECOBAHHBIMU OPTaHHU3AIUSAMU (IJIs1 pEUIeHUs MOCTaBICHHOW 3aJadll He0OXOau-
MBI JKCIIEPTHI U3 Pa3HBIX KOMIAHU, TOPOIOB, CTPaH), CIOCOOOM MAaKCUMAIBHOTO COOT-
BETCTBUS (HEOOJIBIIIOE KOJIUYECTBO IKCIIEPTOB MPOBOJAT COIIUATBHBIN OMPOC CBOMMH CH-
JamMH, HO TIPEJICTaBJIsisi MHTEPECHI ONMPEACNIEHHON TPyNIbl JItoael) u crnocod «dokyc-
rpynm» (6ecena mo 3apaHee HAMEUEHHOMY IIJIaHY JUTSl BBISIBJICHUS CYKJICHUU 3aWHTEpe-
COBAHHBIX KaHJUATOB B PEIICHUU MTOCTaBICHHOM 3a1a4n) [6].

st co3maHust mporpaMMbl BRIOOpa HOTAIMM HamOoJiee MOAXOISAIIUM CIIOCOOOM
otOopa 3KcepToB OyneT crnocod Ha3HAYEHUSI TI0 BBIOOPY dKCIEpPTa-PYKOBOIUTEIS TPYII-
nel [7]. OcHOBHOI 3a7aueli KOMITAHUH SIBJISIETCSl ONEPATUBHBINA aHAU3 MPOOJIEMBI U €€
sapdextuBHOe penieHune [8]. Crnoco® Ha3HaueHUs MO BBIOOPY AKCHEPTA-pPYKOBOAUTENS
rpynmbl OOJIBIE BCETO MOIXOIUT JIJIsl pellieHus JaHHOU 3a1a4u [9].
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AHAJIN3 MATEPHUAJIOB, HIYIIIUX HA U3IrOTOBJIEHUE HANIEJEN

Baneee Tumyp Penamosuu
cTyneHt, CaMapCKHil roCy1apCTBEHHBIN TEXHUUECKUN YHUBEPCUTET,
Poccus, r. Camapa

Mopo3zoea Enena Anexcanoposna
K.T.H., 10LeHT, CaMapCKHil rOCy1apCTBEHHBIN TEXHUUECKNUI YHUBEPCHUTET,
Poccus, r. Camapa

Pabora mocesmieHa sKkcnepTH3e, a TAaKKE aHAIM3Yy HUIMIENEH, H3TOTOBJIEHHBIX H3 PAa3HbBIX
MaTepHaIoB.

Kniouesvie crosa: aumnmens, TBEPAOCTb, HOPUCTOCTh, aHATIU3 MAaTEPHAJIOB.

Heab padoThl: OLICHUTH MaTEPUANIBI, UAYIIHE HA IPOU3BOICTBO HUMIIEICH.

HccnenoBanust npoBoauiauch Ha Kadenpe «MatepuaioBeieHue, MOPOLIKOBAs
MeTajulyprusi, HaHoMarepuaiab» (CaMapcKoro TIOCYAapCTBEHHOTO  TEXHUYECKOTO
YHUBEPCHUTETA.

Hcnonp3oBanoch  ciemyroniee 00OpyIOBaHHME: CTAlMOHAPHBIA  TBEpIOMEP
«TP5006M»y, ontuueckuit metamnorpaduueckuii mukpockon “METAM PB-34".

Hunmnens — coenunuTensHas TpyOKa, MpeHa3HauYeHHAas JJIsl BpEMEHHOT'O MJIU T10-
CTOSIHHOTO T€PMETHYHOIO COEIUHEHMs TPyOONpoBOa C APYrUM TPyOONpPOBOJOM HIIU
HITYLEPOM, OOBIYHO CHaO)kaemasi JUIsl 3TOM uenu pe3pOoil. B ciydyae moctossHHOTO Co-
eIMHEHUs] TPYOOIPOBOIOB HUMIMEIb MOXKET MOMYTHO HUCIOJHATh U (PYHKIUIO UX MeXa-
HUYECKOTO (CUJIOBOTO) CKPEILJICHHUS.

Jlns aHanu3a ObUTM B3ATHI J1Ba 00paslia, M3rOTOBJIEHHBIEC U3 CIEAYIOIUX MaTepHa-
JIOB: JIATYHb U CUIIyMHMH.

JlaTyHp — ABOMHOM MM MHOTOKOMITOHEHTHBIN CIUIaB HA OCHOBE MEJIU, T/I€ OCHOB-
HBIM JIETHPYIOIIUM KOMIIOHEHTOM SIBJISIETCS! IIMHK, MHOT/Ia C T0OABJICHUEM OJIOBA, HHUKE-
75, CBUHIIA, MapraHlia, >keje3a u Apyrux siaemeHToB. [1o Metamnypruyeckoil knaccudu-
Kaluu K OpoH3aM He oTHocuTcs. HecMoTpst Ha TO, YTO IIMHK KaK XMMHUYECKUI 3JIEMEHT
ObLT OTKPHIT TOJIBKO B X VI Beke, maTyHb Obll1a U3BECTHA EMIE 10 HAIIICH APHI.

CunnymMuH — CIUIaB Ha OCHOBE aJOMHUHHS U KpeMHHUA. bosblyo 4acTe, a UMEHHO
oko110 90%, craBa cOCTaBIISIET AIFOMHHMM, OCTalIbHYIO YacTh — KpeMHHMU. M3roToBie-
HUE CWJIyMHHAa OYEHb MOXO0KE HAa MPOM3BOJCTBO JIOPAIIOMHUHHUS, HO B COCTaB BTOPOrO
TaK)X€ BXOJIAT M€Jlb, MarHUI U MapraHen.

60


https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BB%D0%B0%D0%B2_%D0%BD%D0%B0_%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%B5_%D0%BC%D0%B5%D0%B4%D0%B8
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B3%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_(%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D1%83%D1%80%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BD%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D0%BB%D0%BE%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%BA%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%BA%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B8%D0%BD%D0%B5%D1%86
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D0%B3%D0%B0%D0%BD%D0%B5%D1%86
https://ru.wikipedia.org/wiki/%D0%96%D0%B5%D0%BB%D0%B5%D0%B7%D0%BE

AHanmu3y MmoJBeprajimch W3JIeus KATaickux ¢upm, nepsoe — “Aquabeam”, Bro-
poe — “Valtec” (puc. 1).

O6pazenr Nel. JlaTyHHBIM HUMIMENb I COSIUHEHHUS 3JIEMEHTOB TPYOOIPOBOJA
paBHOTO aAuameTpa. Pe3p0a — HapyKHasi/HapykHas, IIMHIpUYeckas Tpyonas mo ['OC-
Ty 6357 (ISO 228, EN 10226). [IpenycMOTpeH y4acTOK KOpIyca BOCBMUTPAHHOU (op-
MBI, TTOJ] TAC€YHBIN KJTIOY.

O6pazer Ne2. CuiryMUHOBBIN HHUIIIENb JJII COEUHEHUS 3JIEMEHTOB TPyOOIpOBO-
Ja paBHOTO auameTpa. Pe3pba — HapykHas/HapyXHas, IMIMHAPUYECKAas TPyOHAs MO
I'OCTy 6357 (ISO 228, EN 10226). [IpeaycMOoTpeH ydacTOK KOpIyca HIECTUTPaHHON
(bOpMBI, TTO/] Ta€YHBIN KITIOY.

Puc. 1. Ucciienyembie o0pasipl. CieBa — oOpasel u3 JIATyHH, CIIpaBa — 00pa3el] u3 CHIIyMHHA

AHanmM3 MaTepuagoB COCTOSUT U3 HKCIIEPTU3 HA TBEPAOCTh M MMOPUCTOCTb.

Jlyis ompeneneHusi TBEPAOCTH OBLIM CAENaHbl 3aMephbl C MOMOIIBIO TBEpAOMEpa
«TP5006M» (puc. 2). 3amep mepBoro obpasiia mokazan pe3ynabrar HRB=60, npu nsme-
peHUU TBEPAOCTH BTOpOro oOpasiia TBepAomep mokaszan pesyiabrar HRB=40. lannas
AKCIIEPTU3a TMO3BOJISIET CHeNaTh BBIBOJ, YTO OOpasen W3 JaTyHu obiamaer OoJbliei
TBEPJIOCTHIO, YeM 00pa3el] U3 CHITyMUHA.
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Puc. 2. Cranmonapssiii TBepaomep «TP5006M»

Taxxe Obla MpoBeJeHA IKCIEPTH3a HA MOPUCTOCTh. BHauane uccienyemsiii 00-
pazern] nutdyeTcs — C MOMOIIbI0 NUTHMGOBAILHON OyMaru ¢ HEro couuii(oBBIBAETCS
CIIOW. 3aTeM MPOUCXOAUT MOJHUPOBAHUE — U ITOTO Hcmoyb3yeTcs okcua xpoma (I11)
wi nacta ['OU. Jlanee oruuindoBaHHBIA U OTHOJUPOBAHHBIN 00pa3ell MoaABepraeTcs
TPaBIECHUIO C IEIbI0 BBISIBJICHUS MOPUCTOCTH. AHAIN3, MPOBEJACHHBI HAa ONTHYECKOM
Metautorpadudeckom Mukpockone “METAM PB-34” (puc. 3), mokazan, 4To CTpyKTypa
JATYHHOTO 00pa3lia MPaKTHYECKU OJJHOPOAHA — MOPbl OTCYTCTBYIOT. Y 00pasla u3 cuiy-
MUHa CTpPYKTypa Oosee mopuctas. [Iopbl OTHOCATCS K BHYTPEHHUM, OOBEMHBIM AedeK-
taMm. He3zamnaHupoBaHHbIE TOPHI MOTYT M3MEHUTh XapaKTEPUCTUKU MaTepuana B Xy.I-
IIyI0 CTOPOHY, HaIlpUMep, CIeNaTh ero 0ojee MoABEpKEHHbIM KOppo3uu. Takxke u3ne-
nue Oyner oOmamath Oojiee BBICOKOW BEPOATHOCTHIO CPBIBA PE3bOBI MPH BBICOKHX
Harpy3kax. CrnegoBaTenbHO, 00pa3ell u3 JaTyHu oOnagaeT O0ojee BHICOKMMHU JKCILTyaTa-
LMOHHBIMU XapaKTEPUCTUKAMMU.

62



Puc. 3. OnTrueckuii metaiorpadudeckuit mukpockorn “METAM PB-34”

Taxum 00pa3oM, MPOBEAECHHBIN aHAIN3 MATEPHATIOB IIOKA3aJl, YTO Jy4YIle UCIOJIb-
30BaTh HUIINENb, W3rOTOBJIEHHBIH U3 jaryHu. OH oOnagaer Oojblled TBEPIOCTHIO,
MEHBIIEH MOPUCTOCTHIO U JYYIIMMH KCITyaTalMOHHBIMHU XapaKTEPUCTUKAMU, HEXKEIU
HUIIENb, U3TOTOBJICHHBI M3 CUIyMHHA. DTO M NOJATBEpXkAaeT Ooyiee BBICOKAs CTOU-
MOCTb JIATYHHOT'O U3ZENHs, TI0 CPABHEHUIO C U3CIIMEM U3 CUIIyMHUHA.

Cnucok JuTepaTypsbl
1. Ky3nenoB C.A. bomnbinoii TONKOBBIN clI0Baph pycckoro sizbika. — [lepoe m3nanme. — CIIO6.:
Hopunrt, 1998.
2. Oxya M. «Wctopus xumum», mepeBoj ¢ uraiabsHckoro . B. beikoBa mon pemakmmeit
C. A. Iloroguna. — M.: Mup. Pepaknust nutepaTypsl o xumuu, 1975.
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MOAEJIb UHTEPAKTUBHOT O IINTAHUPOBAHUASA
IMPOLECCA MMTPOU3BOJACTBA NPOAYKIIUU

Bacunvee /Imumpuit Anamonvesuu
noueHT kadenpsl «CHUCTEMOTEXHUKA U YIPABICHUE B TEXHUYECKUX CUCTEMAX»,
CapaToBCKul ToCy1apCTBEHHBIN TEXHUYECKUI yHUBepcuTeT uMeHu ["arapuna 10.A.,
Poccus, r. Capartos

Maxapoea Anacmacusn Bnaoumuposna
cTyaeHTka, CapaTOBCKMI rOCyJapCTBEHHBIM TEXHUYECKUIH YHUBEPCUTET
nmenu ["arapuna FO.A., Poccus, r. CapaToB

Hcaesa Tamvana Bnaoumuposna
cTyneHTka, CapaTOBCKUI TOCY/1apCTBEHHBIN TEXHUUECKUI YHUBEPCUTET
umenu ["arapuna F0.A., Poccus, r. Capatos

Pazmaxnun Hean Ilempoeuu
acrirpaHT, CapaTOBCKUM TOCYAapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET
nmenu ['arapuna F0.A., Poccus, r. Capartos

B nanHOi1 cTaThe paccMaTpUBAIOTCS BOIPOCHI, CBA3aHHBIE C TUIAHWPOBAaHWEM IIpoIlecca MpOu3-
BojcTBa mpoxykmud. llpemmaraercs mMcmonb30BaTh ISl OpPraHU3AIUH TUIAHUPOBAHHUS TUHAMHYECKYIO
CETEeBYIO MOJIC]Ib, PCATU30BaHHYIO Ha 0a3e Oe3omacHoii cetu [leTpu.

Knrouegvle crnosa: QpyHKIHOHATBHAS MOIENH, TWHAMHYECKAs MOJENb IJIAHUPOBAHWUS, TPOIIECC,
MPOMU3BOJICTBO, ceTh IleTpu.

B HacTosiee BpeMs Hapsiiy ¢ pelIeHUEM 3a/1ad 110 OpraHu3aliyi pa3iIndyHoro po-
J1a MPOIIECCOB, YAEISIETCS 3HAYUTEIbHOE BHUMAHUE pealin3alliu MpoLeayp OpraHu3aiuu
Y TJIAHUPOBAHUS KOMIUIEKCOB paboT mpoiieccoB [1]. B ocHoOBHOM peanu3aius mpoueayp
TUTAHUPOBAHUS HAIIPABJIEHA HA ONITUMM3AIMIO TPOLIECCOB, BKIIOYAIOLIYIO pacipeielieHue
JIOJICKUX U MaTepUajbHBIX PECYpCOB, BEHIOOP BPEMEHHBIX MOKa3aTesiel BBHITIOJTHEHUS OT-
JIENIbHBIX pabOT U pacrapajieIMBaHNe OTACIBbHBIX MOIPOIECCOB.

Opranuzanusi MJIaHUPOBAHHUE MO CPeACTBaM (DYHKIIMOHAIHHO-CETEBOM MOJIEIH
(OCM) TpebyeT 3HAYMTENBbHBIX BPEMEHHBIX 3aTpar. Mcxoas u3 3Toro menecoodpasHo
WCIIOb30BATh AUHAMUYECKYIO MOJENb IJIaHUPOBaHUA [2], MO3BOJAIONIYI0 B MHTEpaK-
THBHOM PEKHMME MOJICTTUPOBATH OYAYIIHIA ITpoIIecC.

B nanHoO# cTaThe paccMaTpuBaeTCs IWHAMUYECKas MOJENb IUIAHWPOBAHUS MPO-
1ecca MpoOM3BOJICTBA MPOIYKIIMHU, peain3oBanHas Ha 6a3e cetu [letpu [3].

OcHOBHBIE ATaNbl ITIAHUPYEMOTO MPOIIecca MPEACTABICHBI B TAOIUIIE.

Tabnuna
Ilepeyenb padoT M0 NPOU3BOACTBY NPOAYKIIUH

Pabota HaumenoBanue paboTsl TponomxutensroCT: pagore!
(4enoBeKo-7eHb)

1 2 3
0-1 O06ocHOBaHME 1IETH MPOEKTa 4
1-2 IIpoBeneHre MApKETUHTOBBIX UCCIIEIOBAHNUN 6
2-3 Pa3paboTka TEXHUYECKHX YCIOBHM 9
3-4 DCKHU3HOE MPOEKTUPOBAHHE 6
4-10 TexHMYECKOe MPOSKTHPOBAHNE 6
2-5 Pacuer notpeGHOCTH pecypcoB 2
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OxoHuaHue TadI.

1 2 3
2-6 YTOo4YHEHHE HCTOYHUKOB (DMHAHCUPOBAHMS 2
6-7 Pacuer Oromxera 3
5-8 Br160p mocTaBimka pecypcon 2
8-9 CornacoBaH#ne CPOKOB ITOCTABKU 3
9-10 3aKynka pecypcoB 3

10-11 H3srorosienne nerainen 18
11-12 COopxka neraneit 15
12-14 Ceprudukanus mpoayKIuu 6
7-13 Pacuer 3aTpat 3
14-15 OTtrpaBka NpOAYKITUH TOTPEOUTEITIO 6

Ha puc. 1 npuBenen rpa¢p ®CM mnanupoBaHuUs mpoliiecca MPOU3BOICTBA IPOIYK-
1007078

(15

Puc. 1. ®ynkumoHanbpHO-CcETEBAs MOJENb INIAHUPOBAHUS ITPOIIECCa IIPOU3BOACTBA MPOAYKIUU

[Tpu cMHTE3UPOBAHUU TUHAMHUYECKON MOJIEIH TUTAHUPOBAHUS B BUE O€30MacHON
cetu IleTpu onpeneneHo:

— MHOkecTBO MO3UIIUH

P = {po, p1, P2, P3, P4, Ps, Pe, P7, P8, P9, P10, P11, P12, P13, P14, P15, P16, P17},

oTpaxkatolee (pakThl HayaIa U 3aBEPIICHUS OTACILHBIX padOT IIAHUPYEMOTO TpoIiecca.

— MHO)k€eCTBO IEPEX010B

T = {to, t1, to, t3, ta, t5, te, 17, ts, to, t10, tu1, 12, 13, t1a},

3a/1a1011ee MOCIIE0BATEIbHOCTD BBIMTOTHCHHS pa0doT IIAaHUPYEMOTO TpoIiecca.

— DYHKIMIO BpEMEHU 3aICPKKH B IMTO3UIUSAX CETH:

e(pi):[0469662233331815660] ,

OIPENEIAIONLYI0 IPOAOKUTEIBHOCTD BBIMIOIHEHUS PaloT.
— HavyanbHyr0 MapKUpOBKY TMHAMUYECKOMN CETH:

65



Mo={1,0,0,000,0,0,0,0,0,0,0,0,0,0,0,0, 0}.

— OYHKIUIO OTOOpaKCHHS MHOXKECTBA MO3MUIIMA BO MHOXECTBO IEPEXOJIOB H
GYHKIIUIO OTOOPaKEHHUSI MHOXKECTBA TIEPEXO0JI0B BO MHOXKECTBO TO3HUITHI, OTPAKAIOIINX
TOTIOJIOTHIO CETH TUTAHUPOBAHUSI.

Ha puc. 2 npeacraBieHa AuHaAMAYecKas MOJIeIb TUTAHUPOBAHUS MPOIIECca MPOU3-
BOJICTBA TIPOTYKITUH.

3amyck mporiecca MOJISITHPOBAHUS HHUIIMUPYETCS To/a4deii Mapkepa B MO3HUIUIO
Po IMHAMUYECKON MOJENN TUTAaHUPOBAHUS, KOTOPBIH 0€3 3aJep)KKU MO0 BPEMEHH OTKPHI-
BaeT nepexon to m 3amyckaer pabory «OO0OCHOBaHME IIENU TMPOCKTa» (P1), TMPOIOIIKHU-
TenbHOCTHIO O(P1) = 4. Ilo ucreuenuto BpeMenu 6(P1) cpabatbiBaeT mepexos t1 u Mapkep
MOTIaJ]aeT B TIO3HIIMIO P2, B KOTOPOH «CO3PEBAET» M 3aITyCKAET CIEAYIONIYI0 paboOTy Mmpo-
necca. Cirenyer OTMETUTh, YTO CpabaThIBaHUE TIEPEXOJ0B MPOMCXOMUT TIPU «CO3PEeBa-
HUM» MapKEepOB BO BCEX MO3UITUSAX, CBS3aHHBIX C TEM WJIH WHBIM MIEPEXO0IOM CETH. Takum
00pa3oM, MPOLECC «CO3PEBAHUST» MAPKEPOB TMO3BOJSET MOJACIHPOBATH MPOJOHKUTEIH-
HOCTH paboT mporiecca.

Hcnonp30BaB AMHAMUYECKYIO MOJCIH TUIAHUPOBaHUS paboT, UCCIIeN0OBATEIh MO-
KET B YCTAaHOBJICHHOM WJIH PEAbHOM MacmiTabe BPEMEHU HAOIIOAAaTh MPOXOXKICHUE
ATANOB IUIAHUPYEMOTO UM IPOIIECCa, BU3YAIbHO OIICHUTH MPOOJIEMBI, CBSI3aHHBIE C TIEpe-
TPY3KOH MM HEJOTPY3KOH OTICIBHBIX padOT CETH, OMTMOKH B OpraHW3aI[MK TOIIOJIOTHU
CCTH.

p0
— 10
t1
] t2 .

6 . : 13

e 14 —— 18
p10 PS p15
tHo—t— = s ol T

r t11

114 !
p17

Puc. 2. I[I/IHaMI/I‘-IeCKaSI CCTEBasA MOJCJIb INIAHUPOBAHUA

[Ipy HEOOXOOUMOCTH HCCIIENOBATEIh MOXKET MOJEPHU3HPOBATH IUIAHUPYEMBIH
MPOLIECC M MOBTOPUTh MOJIEIBHYIO BHU3YyAIM3aLUI0 BBINOJHEHUS IUIAHUPYEMOTO
mpouecca.
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[IporpamMmMHas peanu3anus ITMHAMUYECKON MOJEIN IUIAHUPOBAHMS MpoLecca 103-
BOJISIET 3HAYUTEIbHO IOBBICUTH OIEPATUBHOCTDL NMPUHATUSA PELICHUW U CHU3UTH TPYHO-
€MKOCTh pELICHUS 3a/1a4 [JIAHUPOBAHUH ITPOLIECCOB.

Cnucok JuTepaTypsl

1. BacunbeB JI.A. Jlunamudeckas (pyHKIIMOHATBHO-CETEBAass MOJCIbL TUIAHUPOBAHUS PEMOHT-
HBIX PaboT mpoMeinuieHHOTo obopynoBanus / J.A. BacumweB, E.C. Bapemmankosa, JI.B. Muxaiinos,
WLIL Pasmaxuun, H.H. Makcumosa // BecTHrk HayuHbIX KoH(pepertmii. — 2016. — Ne 4-2 (8). — C. 22-26.

2. Usacenko A.I'. Yopasnenue npoextamu: yueOHoe nocobue / A.I'. Bacenko, S1.11. HukoHo-
Ba, M.B. Kapkasun. — Poctos H/[{ony: ®enuke, 2009. — 330 c.

3.  Iurepcon k. Teopus cereii Iletpu u moaenupoBanue cucreM // JIx. ITutepcon — M: Mup,
1984. — 264 c.

IEMEHTAIIUS CTAJIEA

Buwinakoe /Imumpuit IOpvesuu
cTyneHt, CamMapCKuil roCy1apCTBEHHBIM TEXHUUECKUI YHUBEPCUTET,
Poccus, r. Camapa

XUMHKO-TepMuYecKas 00paboTka MMeeT BaXXHYIO poiib B 00paboTke meramna. E€ cymHocTh 3a-
KIIFOYAaeTCsS B TOM, YTO MPH TaKOH 00pabOTKE COYETAIOTCS XMUMUYECKOE U TEPMHUYCCKOE BO3JCHCTBHE Ha
METaJlJI C IENbI0 M3MEHHTh CBOWCTBA M COCTaB 3arOTOBKH. B cTaThe, Kak ONWH W3 BHIOB XHMHKO-
TEPMHUYECKOH 00pabOTKH, paccCMaTpUBaeTCs IEMEHTAIINSI.

Kuntouegvie crosa: nieMeHTaIus, HACHIIIIEHHBIN CIIOW, TBEPIOCTH, TEMIEPATypa, Cpena IeMeH-
TaIHu.

[lemeHTanUst — 3TO HACHIIIEHUE MOBEPXHOCTHOTO CIIOSA M3JCIHS YTIEPOJIOM C
LEJIbI0 MOBBIIIEHHUS! TBEPAOCTU U U3HOCOCTOMKOCTH NPU COXPAHEHUU BA3KOCTU CEPA-
[[EBUHBI.

Temnepatypy s lIEMEHTAIMHU 3arOTOBKH BBIOMPAIO MCXOJS U3 TOTO, HACKOJb-
Ko TpebOyercs e€ HayriepoxkuBanue. OHa konebnercs B auamazone 800-950 rpagycoB
LEJIbCUS.

s nayraepoxxuBanust Metaiia Ha 0,1 MM TpeOyetcst mpumepHo 1 ydac.

[lemeHTaru 0OBIYHO MOABEPTAOTCS JIETUPOBAHHBIE CTAIN U CTANIM C COJIEpPKaHU-
eMm yriepoja 10 0,25%

['myOGuna nieMeHTHpOBaHHOM 30HBI cocTaBiseTr 0,3-2,5 MM, HO AJA JTOCTHKEHUS
ONTUMAJIbHBIX CBOWCTB CTaJlb LIEMEHTUPYIOT IPUMEPHO HaA 1,5-2,6 MM.

Ha puc. 1 npeacraBieHo cxemaruyeckoe n300pakeHne IeMEHTUPOBAHHOM CTaIH.

[lemeHTaIMIO MPOU3BOAAT B TBEPAOH, Ta3000pa3HOM M KHJIKOH cpeie.

Jlns memMeHTanuu B TBEPJON Cpeie MCHOJIB3YIOT KapOropu3aTtopsl (yriiepoaoco-
nepskauye emiectsa). OHM CIIOCOOHBI OT/IaBaTh Yriaepoj MaTrepuanaMm, KOTOpble pacro-
JIO’KEHBI PSAJOM, HO JUISl 3TOr0 HEOOXO0IMMa BBICOKAsl TEMIIepaTypa.

Hawnbonee mpocThiMKu U MONMYJSIPHBIME KapOrOpU3aTOpaMH SIBISFOTCS TYOOBBIN U
0epE30BbIi Yrodb.

Yroae apobuTcst Ha Menkue (Ppakiuu, pasMep KOTOPBIX HE JIOJDKEH MPEBHIIIAThH
10mM. ITocne n3MenpYeHUs: yrojib CMEUIMBAIOT C COJIBIO YTOJIBHOW KHCIOTBI U3 JHO0O0r0
MeTaJljIa IIEJI0YHON TPYIIIIbI
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Puc. 1. CtpykTypa IEeMEHTUPOBAHHOM CTaIU

. [IponienTHOE CoMepKaHUE YT B COCTAaBE OHKHO OBITH 0K0JIO 90%.

Cy1ecTByIOT JBa crioco0a MpUroTOBIIEHUS paboyeit cMecH:

1. VYroab nepememuBaioT ¢ Coibio JUIs 0oJiee KaueCTBEHHOU IIEeMEeHTallUH.

2. Yroib IPONHUTHIBAIOT COJSTHBIM PAacTBOPOM M BBICYIIHMBAIOT. [laHHBIN cOCO0
MIPUTOTOBIIEHUS cMecH OoJiee 3P PeKTUBEH.

[Iponecc neMeHTauuy CTaJId MOXKHO IIPEACTABUTD B CIEAYIOIIEM BUJIE:

e llemenTupyemble Ae€TanM MOMEHIAIOT B JKEJIE3HBIN AIIKUK C YrOJBHBIM COCTa-
BOM;

e ['epmeTu3npoOBaHHBIN SIIUK NOAAIOT B 3apaHee nogorperyto a0 700-800 rpa-
JTyCOB 1I€JIbCHS TI€Yb;

e Jlanee temmeparypy B meuu yBenaumuuBaroT 10 800-950 rpagycoB nenbcus.
[Ipu nanHOM TemMnepaType MPOUCXOIUT BHEIPEHNE aTOMOB YIJIepO/ia B 3arOTOBKY;

e JIMUTENhHOCTH BBIACPKUBAHUS 3aBUCUT OT TOJIIMHBI, KOTOpask TpeOyeTcs.

Ha puc. 2 MMPEACTABIICHO CXECMATHUICCKOC I/I306pa)KCHI/Ie OEMCHTAIIMOHHOI'O AIIWKa
C 3aroTOBKaMHu.

Ki

ofpaay

JamasKa
Koo

Jdemany

Kapbropusamaop

Puc. 2. llemeHTanIMOHHBIH SMIUK C ACTAIIMA
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Kunxas cpega — 3To pacTBOp KapOOHATHBIX COJIEH MIETOYHBIX METAIOB C HU3KOM
TEMIIEPATYPOU TIJIABJICHHUS.

B nannom merone remneparypa, B KOTOPOH IPOUCXOAUT LIEMEHTALMS, COCTaBISAET
850 rpagycoB nenbcus. [letanb morpykaroT B pacTBOpP M BBIIEPIKHUBAETCA OKOJIO TPEX
4acoB.

JIaHHBIM METOJ OTIMYAETCS CPABHUTEIBHO HEOOJIBIINM HACBHIILIEHHBIM CJI0EM, HE
npesbimaomum 0,5 mm.

JIOCTOMHCTBOM JJAHHOTO METOJA SIBISETCS TO, YTO 00OpaOOTaHHBIE JAETAIH UMEIOT
HE3HAUUTENbHYIO eopMaluio, a TakkKe BO3MOXKHA MX 3aKajika 0e3 IpOMEKYTOYHOI'O
JTana, Hellb3sl HE YYUTHIBaTh TO, YTO JAHHBIA METOJ 00ECIEUYMBAET BBHICOKYIO CKOPOCTh
peaKkuy U paBHOMEPHOE MTOKPBITUE CTAJIH.

Ha puc. 3 Mbl BUaNM JeTaib, ONYIIEHHYIO B pabouuii pacTBOp.

Puc. 3. llemenTanus MeTasia B )KUJIKOU cpezie

[lemeHTanuio B ra30Boil cpejie MPUMEHSIOT B MACCOBOM IPOU3BOJICTBE AeTaleH.

[Tpu Takom BHJIe 00paOOTKU yriaepo]l He MPOHUKAET TIy0xke 2 MM.

PaGounM BemiecTBOM Cily’KaT UCKYCCTBEHHBIE WJIM IMPUPOJHBIE Ta3bl C BHICOKUM
COJIep )KaHUEM YTJIepoJa.

JUist ToJTydeHus] HaChIIIEHHOTo ciiosi TiyOuHoi 1,2 MM TpeOyercsa 15 dacoB npu
temneparype 900 rpagycoB LeabCcusl.

TexHonornueckuii mpoiecc HEMEHTAMU CTaJd MOKHO NMPEACTaBUTh B CIEAYIO-
IIEM BHJIE:

e l3nenue, moaBepraeMoe LIEMEHTALUH, TOMEIIAETCS B I1E€Yb.

e Temneparypa B neun nogaumaercs 10 910-950 rpagycos nenbcus.

e [IpousBoauTcs mojaya rasa B 1eyb.

e  Briaepxkka u3zienus B ra30Boil cpejie.

Jlyisg yckopeHus Ipoliiecca TeMIepaTypy MOTyT MOJHUMATh, TaK MPHU YBETUYCHUU
temrepatypsl 10 1000 rpanycoB 1enbCcusi, MOXHO MOJTYYUTh HAYTIEPOKEHHBIN cioi 1,2
MM 3a 8 4acoB.

Ha puc. 4 nuzo0OpaxeH cxemMaTHYECKUN MPOIIECC IEMEHTAIMU CTaJd B Ta30BOM

cpene.
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1- aneKTpruYecKan nevynb;
2 — KpblLWKa;

3 — BEHTUNATOP;

o~ 7 J = 4 - natpyboK BbIBOAA rasa;
A ~ | ot
% AR o 1 S - u3penus (wapossbie
: ‘b Ll W 1971 ¢ OnOpbI WeCTepHK);
£l =0 7
= &2 LB o 6 — mydens (peropra);
! ol S e 1ol 7 —noAacTaBka aAns
) . =
KU % . )grfi / KPenNeHMA UeMEHTUPYeMbIX
40 ngfialighoNofioflol /7~ n3penwi;
L~ ‘.’A e 4_2/’14 j

Puc. 4. Cxema nporiecca ra3oBoi 1ieMeHTaIuu

Takum o0Opa3oM, 03HAKOMHBIIKCH C TPOIECCOM IIEMEHTallUu OoJiee NIEeTalbHO,
MO>KHO CJeJIaTh BBIBOJ, UTO IIEMCHTAIIUS SIBISCTCA CaMOM Ba)KHOM COCTaBIISAIONICH B
mporecce o0pabOTKHU CTajei.

Cnmcok JIuTepaTypsbl
1. bopucenok I'.B., Bacunbes JI.A., Bopomaus JI.I'. Xumuko-Tepmudeckas 00paboTka MeTai-
710B ¥ crutaBoB. CrpaBovHHK. — M.: Metammyprus, 1981. — 255 c.

2. Jlaxtun KO.M., Ap3amacos b.H. Xumuko-Tepmudeckas 00paboTka MeTauioB. — M.: Merai-
nyprus, 1985. —424 c.

BAKYYMHWPOBAHUE MOHOJIMTHBIX BETOHHBIX U
’KEJE30BETOHHBIX KOHCTPYKIUH

Kanycmkun Bnaoucnae /Imumpueeuu
MarvucTpaHT,
JIOHCKOM rocy1apCTBEHHBI TEXHUYECKU YHUBEPCUTET,
Poccus, r. PoctoB-na-/lony

Kanycmkun Cmanucnag /Imumpuesuu
MarucTpaHrT,
JIOHCKOM TOCYAapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET,
Poccus, r. PoctoB-na-/lony

B cratbe packpbiBaeTcs TeMa BaKyyMHUPOBAHUS MOHOJHMTHBIX W JKEJIE300€TOHHBIX KOHCTPYKITHH,
TEXHOJIOTHS IPUMEHEHHSI IAHHOTO METO/Ia B IIPAKTUKE M TEOPUH, PA3INYHSI CIIOCOOOB KOPPEKTHPOBKH, B
3aBUCHMOCTH OT C(pepbl MPUMEHEHHUSI KOHCTPYKIUM, U Pe3yIbTaThl. A TaK:Ke COCTOSHHE 3TOTO METOJ1a Ha
JIaHHbId MOMEHT. OCOOCHHOCTH T'OTOBBIX KOHCTPYKIIUH, U UCCIICJIOBAHUE MAaTEPUAIOB, IPUMEHSIEMbIX B
KOHKPETHOM CTPYKTYpE.

Knioueswvie crnosa: BakyymupoBaHue, 0ETOHHOE TIOKPBITHE, ONallyOKa, Kele300eTOH, BaKyyMHbIC
TaHEIH.
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Bo Bpems crpouTenbcTBa JOPOrM OETOHHOE IMOKPBITHE OBLIO IMPOIMBLIECOCEHO.
Jopora cocrosia U3 ABYX MOJ0C, KaXaasi Mpoe3kasi 4acTh Mo 6 M, pa3srpaHUUUTEIbHYIO
MOJIOCY C paccTossHUEM 4 M U 000YMHY IMIMPUHOU 2,75 M. IEMEHTOOETOHHBIN HACTHI
TONMIKHON 19 cM yKitanplBamy Ha CIIOM Iecka ToamuHON 10 cM, B TONEpeyHOM Hallpas-
JeHuH 15 M ycTpauBaiu KOMIIEHCATOPHI, MEXAY KOTOPBIMU Ha 5 M Jieaiu JIBYXIIOBKO-
BbIIl 3aXBaT, a B MPOJOJIHLHOM HAIPABJICHUU B CEpeAUHE KAXKIOM 6-METpOBOM MOJIOCHI-
IPOJOJIBHBIN IOBHBIA 3axBat. JlJig yCTpONCTBA MOKPBITUS UCIOJB30BAJICA OETOH C pac-
xoqoMm memenTa 320 kr / m3 mapku "400» =0,55. [TogBuwKHOCTH OETOHHON cMecH (KOHY-
co00pa3HbIi 0caioK) cocTaBisieT 2-3 cM. beToHnpoBaHue Kax a0 MOJIOCH MPOe3kKeil ua-
CTH OCYILECTBIISIIOCH OTAEIBHO.

[lepen ykiagkoi BaKyyMHBIX MaHeNel OETOHHYIO cMech 00pabaTbiBaii BUOpalu-
OHHOM OTJEJIOYHOW MAIIMHOW, UMEIOIIEH CICIYIOIIUE OCHOBHBIC YACTHU: MEPEIHUN BbI-
PaBHHUBAIOIINKA U YIUIOTHSIOMUN Opyc (C BUOpaTopaMu), TpaMOOBOUHYIO JOCKY, 3aHUMN
BbIpaBHUBaIOIMN Opyc (0e3 BUOpPaTOpOB) M 3arjakUBAIOIIYIO JEHTY. Pexxum paboThl
BUOPAIIMOHHOTO YUCTOBOTO CTaHKA: 1-i MpoxoJ-BIiepea, BUOPAIIMOHHBIN Opyc U TapaH-
Hasi Jocka paboTaroT, 2-i MPoX0o/a-Ha3all, TOJILKO TapaHHas Jocka paboTaeTt, 3-i mpoxo-
BIIEpe/l, Bce paboune opraHbl MalllMHbI pabOTAIOT AJIMHA KaKI0T0 Mpoxoja (3axBaTa) co-
CTaBJIsIa OKOJIO 5 TOTC. M.

[Tocnie mepexoma MamIMHBI Ha CIEAYIONINI 3aXBaT HA MOBEPXHOCTH OeTOHA ObUIH
pa3MelnieHbl BakyyMHbIe MaHenu (umeromue pasmep 120x90 cm), AIMHHON CTOpOHOMN
norepek Npoe3kel yacTu-nmo 5 WT B pala. B nmonepeyHom HampaBieHUH OBLIN MPOJIOKE-
HBI KOJUIEKTOPBI, K KOTOPHIM C TIOMOIIbIO BAaKYyMHBIX IIUTAHTOB KpemmIuch MUTH. Koi-
JIEKTOPHI, B CBOIO OYepellb, COCIMHSIUCH C PECUBEPOM-BOIOCOOPOM — MarucTpaibHbBIM
BaKyyMHBIM LUIAHTOM JuameTpoM 50 MM. BaKkyyMHas yCTaHOBKa HaXxoJMWJach Ha 000-
YUHE CTPOSILENCS JOPOTH.

BakyyMHBI# pexxuM ObLIT IPUHAT CIEAYIOMUN Bakyyme 650 MM pT., JUIUTEIHHOCTD
BaKkyyMupoBaHus — 10 MuH.

[Ipu nokIt0OUEHNU BaKyyMa 10 NEPUMETPY OTIEIbHBIX BAKYYMHBIX TOCOK OTUET-
JIMBO CIIBIIIA0CH IIUTIIEHHUE, CBSI3aHHOE OOBIYHO C HEJOCTATOYHO TIIATENbHOMN YIIaKOBKOU
BaKyyMHOH nocku. OnHako mocie 0oJiee TUIOTHOTO MPHKATHs WM TPEHUs LIUTa O TOo-
BEPXHOCTh OETOHA IIUIEHHUE TPEKPATHIIOCH.

Cpasy mnociie BaKyyMUPOBAHUS U CHSITHS BaKyyMHBIX 9KPaHOB OETOH OBLI IJIOT-
HOCTh OETOHA yBEIMYMJIach J0 TAKOW CTENEHH, YTO HA €ro MOBEPXHOCTH HE OCTAaBAIOCh
cieqoB OT maroB. YToObl 0XapaKTepu30BaTh CTENEHb YIUIOTHEHUS OETOHA, CIEeIyeT OT-
METHUTh, YTO €CJIM KOMIIPECCUOHHBIE IIBBI B MECTaxX, HE MOJIBEPraBIIMXCS BaKyyMHpPOBa-
HUIO, OBUTM YCTPOEHBI MyTeM 3a0MBaHMs METAUIMYECKUX IOJIO0C, TO B MECTax, Ie Mpo-
BOJIMJIOCH BAKYYMUPOBAHUE, BBl HEBO3MOKHO OBIJIO PACTIONIOKUTH TAKUM 00pazoM.

BakyyMmupoBaHue npoBOAMIOCH TAKXKe MPHU CTPOUTENIHCTBE MPOE3KEN YacTH U psi-
Jla Ipyrux 00BEKTOB, TJIe UCIOJIb30Badachk padpadboranHas u co3aanHas B JJOPHUU mo-
OunpHas yctaHoOBKa. J[aHHAst yCTaHOBKA ¢ UCIOJIb30BAaHMEM BaKyyMHOTO Hacoca PMK-4
MOYET 00€CTIEYUTh OIHOBPEMEHHOE BaKyyMUpoBaHue 10 40 M? GETOHHON MOBEPXHOCTH.

Crnenyer OTMETHUTb, UTO OOJbINAsg paboTa MO BaKyyMHOI oOpaboTke OeToHa mpu
CTPOMTEIHCTBE MOHOJHUTHBIX OCTOHHBIX M KEJIE300€TOHHBIX KOHCTPYKIMI Ha MPOTSHKE-
HUW MHOTHX JIET MIPOBOAUTCS PSJIOM MHOTHX CTPOUTENBbHBIX U MPOCKTUPOBOUYHBIX MPEI-
MIPUATHUIN.

Ha oxnoit u3 ynuir MockBbl BaKyyMUpOBaHUE MPUMEHSIIOCH MIPU YCTPOMCTBE 11e-
MEHTOOETOHHOT'0 OCHOBaHUs 1Moj achanbTOOETOHHOE MOKphITHE. biiaronaps BakyyMupo-
BaHUIO BMECTO pacueTHoro copra 6erona " 170 "Obin ynoxken 6eron mapku" 140 " u, ta-
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KAM 00pa3zom, pacxo] eMeHTa cokpaTmiics Oonee yem Ha 12%. beron Obu1 mprMeHeH B
3TOM cilydae Tpu pacxoje nemenra 280 kr / M3 pu g = 0,65, Ipu NOJBHAKHOCTH OETOH-
HO cMecH (KOHYCHOIO 0cajika) 3-5 cM.

beroHHy0 cMech, IPUBE3EHHYIO caMOCBaJlaMU ¢ OETOHHOTO 3aBOJIA, YKJIAbIBAJIN
B cioi TonmuHon 20 cM U oOpadaThiBaiM MOBEPXHOCTHBIMU BUOpATOpaMH, MOCIE YETrO
€e TOJIBepraji BaKyyMHUPOBaHHIO. PexuM BakyyMUpOBaHHS BakyyMm (B pecUBEpe) —
660 M pT. CT., IPOAOIKUTEIBHOCTh BAKYYyMHUpPOBaHUsA-15-18 MuH.

BakyymupoBaHnue npoBOAMIOCH OJHOBPEMEHHO C 16 BaKyyMHBIMHU SKpaHAMH
pasmepoMm 120X90 oM. KonmdecTBO BOJIBI, yaansieMol U3 OETOHA BO BpeMs BaKyyMHPO-
BaHMS, COCTABIISUIO B cpeiHeM 0Koi0 11% OT KonmvecTBa BOJbI CMEIIMBAHUSA.

Crnenyer OTMETUTh, YTO BAKYYMHUPOBAHHE LIEMEHTOOETOHHOTO OCHOBAHHUS I103BO-
JISIeT MPAaKTUYECKH BIBOE COKPATUTh MEPHO/] €ro CTapeHusl mepe]] ykiaaakon achanbrode-
TOHHOT'O TOKPBITUS. ITOT (HaKTOP UMEET BIUSHUE HA CTPOUTEIHCTBO U PEKOHCTPYKIIHIO
JOpOr HaXOJSIIUXCS B YEpPTe ropojia, B CBSI3U C MEPEKPHITHEM JBUKEHUS MO TJIAaBHOU
yJIHIE Ha JOJITUA NPOMEXKYTOK BPEMEHHM HAPYIIAETCS HOPMAJIbHBbIE TPAHCHOPTHHIE
MTOTOKH.

OcTaHOBMMCSI Ha NpUMEpe NPUMEHEHHs BaKyyMUPOBAaHMSI IIPHU yCTpoMcTBe Oe-
TOHHOT'O OCHOBAHMSI MOJ MEPEKPHITUAMH HA OJHOM M3 3AaHHui. OCHOBaHUE MPECTABIIS-
710 co0oif 6eToHHYIO MIUTY ToamuHou 14-15 om. Ha sTtux paGoTtax B pe3ynbrare Bakyy-
MUPOBaHMsI OB yIIOkeH 0eToH Mapku " 70 " BMeCTO MPeayCMOTPEHHOM MPOEKTOM Map-
ki "90", 4TO MO3BOJIMIIO CHU3UTH pacxoj 1emeHTa 6osnee yeM Ha 16%. [Ipumenenue Ba-
KYYMHUPOBaHUS MO3BOJWIO TAaKXK€ 3HAUUTEIBHO YCKOPUTH HA4ajo JIBHKEHUS MO OETOH-
HOMY OCHOBAHHIO aBTOMOOWIIEH, a TaKkKe YCKOPUTh MOHTaX 000pY/I0BaHHUS.

HarpeB KOMIIOHEHTOB Ji MOJXY4YeHHUs] OETOHHON cMmecH ¢ TemmepaTypoil 12-14°,
HarpeB. KiamaHbl BakyyMHBIX IIMTOB NasUIbHBIX JIaMII, @ TAaKXKE I0J1aya BaKyyMHOT'O
[IJIaHTa B clIydae JICSTHBIX MPOOOK HEOOIBIINM KOJUYECTBOM TOPSYEH BOJBI UM TOPs-
YEero BO3/yXa MO3BOJUIN YCTPAHUTh TPYAHOCTH, CBSI3aHHBIE C BAKYYMUPOBAHHUEM B XO-
JIOJTHOE BpeMs roJia.

[TpumeHeHre BaKyyMUPOBAHUS TIPEJICTABISAET OOJBIION TEXHUKO-IKOHOMHYECKHMA
MHTEpeC MpH OSTOHUPOBAHUH IUIUT U3 JKeJIe300€TOHa, B YACTHOCTH, IPU CTPOUTEIIHCTBE
MOCTOB.

BakyymupoBaHue BepTHKaIbHBIX OETOHHBIX CT€H TonmuHOM 20-40 cM ocyiecT-
JSIeTCs C MOMOUIbIO BAKYYMHBIX JOCOK, YCTAaHOBJIEHHBIX ¢ 00€HX CTOPOH CTEHBI, CIyXKa-
IIMX OJHOBPEMEHHO ONaixyOoKol. Jlocku mo Mepe 6€TOHUPOBAHUS NIEPECTABISIOT BBEPX.

Crnucok JuTepaTypsbl
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6. Kwusuaenko K. B. Kak moMUpUTh HHIYCTPHAIBHOCTh ¢ T'YMAHHCTHYHOCTBIO U IPEBPATHUTH
MacCOBOE JKUJIMIIE B HHAMBHIYaIbHOE: TCOPHs «omop» U «3amoaHeHus» / K. B. Kusnenko / ApxuTek-
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8. JKummme XXI Beka kak ocHOBa (hOPMHUPOBAHUA CPEbl KHU3HEAEATEIbHOCTH. HanpasieHue
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PE3YJbTATBI UCCJIEIOBAHUS MPOYHOCTU BETOHOB
C KAPKACHOM CTPYKTYPOMU

Kanycmxun Cmanucnae /[mumpueeuu
MAarucTpaHT,
JIOHCKOM roCcy1apCTBEHHBIN TEXHUYECKU YHUBEPCUTET,
Poccus, r. PocroB-Ha-/lony

Kanycmxun Bnaoucnae /[mumpuesuu
MarucTpaHT,
JIoHCKOM TOCYapCTBEHHBIN TEXHUYECKUM YHUBEPCUTET,
Poccus, r. PocroB-Ha-/lony

[Ipon3BoACTBO TakMx OETOHOB, U3BECTHBIX KaK OCTOHBI KapKaCHOW KOHCTPYKIIUH, BO3MOXKHO
TOJIBKO MO OTAETBHON TEXHOIOTHH, JHOO0 MyTeM 3aKaYKH KOMIIOHEHTa PAacTBOpa B MYCTOTHI OOJIBIIOTO
arperaTHOr0 KOHTYpa, 3aKPEIUICHHOro B 00beMe, JHOO0 MyTeM MOTrPYKEHHS B KOMIIOHEGHT pacTBOpa
OopIIOro arperara, B TO BpeMsl KaK HCIIOJIB30BaHUE CYNEpIUIacCTH(HUKATOPOB 00ecIieunBacT HU3KOBSI3-
KHIi KOMIIOHEHT pacTBOpa I 00OUX BapUAHTOB. Y CTAHOBJICHO, YTO MPOYHOCTh Ha Pa3pbiB KOMIIOHEHTA
pactBopa. TexHONOrHs MOTrPYKEHHS KPYITHOTO 3aMOTHUTEINS 00eCIeUnBacT KAYeCTBCHHYIO CTPYKTYPY H
BBICOKYIO TIPOYHOCTH OeToHa. Vcrmosb30BaHHE COBpeMEHHBIX 3(()EKTUBHBIX CYINEpIIacTU(QUKATOPOB,
o0ecreyrBaloNINX HU3KOBSI3KUH KOMIIOHEHT pacTBopa 0e3 ero paccioeHHs, MO3BOJISIET Peann3oBaTh HO-
BBIH CITOCO0 pa3fe’bHOr0 OCTOHHPOBAHUS MYTEM TOTPYKEHHUS KPYIHOTO 3aMOMHHUTENS B HU3KOBS3KHIMA
KOMITOHEHT pacTBOpa.

Kniouesvle cnosa: xene300eToHHAS KapKaCcHasl KOHCTPYKIHA, IIPOYHOCTD, CTpOI/ITeJ'ILHI:Jﬁ KOMIIO-
HCHT, y,Z[eJ'ILHBIﬁ pacxona ueMcEeHTa, prHHOBCpHHCTBIﬁ 3aIlOJTHUTCIIb.

[IIupoko mpuUMEHseMble B COBPEMEHHOM CTPOUTEILCTBE KEIe300€TOHHBIE KOH-
crpykuuu 1o CIT 63.13330 moymkHBI OTBEYaTh MPOSKTHBIM TPeOOBaHUAM MO OE30MacHO-
CTH, IPUTOJHOCTH, AOJATOBEUYHOCTU. [[pUMEHHUTENBHO K OETOHY ATH MOKa3aTEeIN KauecTBa
JKEJIE300€TOHHBIX KOHCTPYKIUM OOECMEeYMBAIOTCA COOTBETCTBYIOIIMMH 3HAYCHUSIMHU
NPOYHOCTH OETOHA Ha C)KATHE W PACTSKEHHE, HAYaJIbHOTO MOJYJISl YIIPYroCcTH, Kodddu-
LUEHTA MOJI3Y4YECTH, YCATAKHA, MOPO30CTOMKOCTH U BOAOCTOMKOCTH. [IpH mpounx paBHBIX
YCJIOBHUSIX BCE ITH CBOMCTBA O€TOHA 3aBUCAT OT ero mopuctoctu. OMHONW M3 OCHOBHBIX
3aa4 OCTOHHOW HAYKU SIBJIIETCS MUHUMM3AIUS TOPUCTOCTH IIEMEHTHOTO KaMHs (OeTo-
HA) U MIPEIOTBPAICHUE MTPOU3BOJICTBEHHBIX JIe(heKTOB B OETOHHON KOHCTPYKIIUHU, YTO B
nocneanue 30-40 net, Kak MpaBUIIO, pealu3yeTcsl MOCPEICTBOM Pa3IMUHBIX MOAU]UKa-
TOPOB BO3JICHCTBUS UJIM METOJOB 0OpaOOTKH HAa CTPYKTYpPY LIEMEHTHOTO KaMHS W TUIO-
aib MOBEPXHOCTH "IIEMEHTHBI KaMEHb — HanoJHUTENb". K OCHOBHBIM TEXHOJOTHUYE-
CKHUM HATNpPAaBIICHUSM Pa3BUTHUS TEXHOJIOTHH OCTOHUPOBAHUSI MOKHO OTHECTH COBEPIIICH-
CTBOBaHHE CMIOCOOOB MPHUTOTOBJICHHUSA, B TOM YHCJIC TEXHOJIOTHU JABYXCTYIIEHYATON MOI-
TOTOBKH CMECH, TPAHCIIOPTUPOBKH, YKJIAJIKH, B TOM YHCIIE TIPH pa3AebHOM OCTOHUPO-
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BaHUU WM YIUIOTHEHWH OETOHHOHM cMecH, yxoje 3a Teepaeromum OeroHoMm. [lockombky
OCHOBHBIM MCTOYHUKOM IOp B OETOHE Ha MJIOTHBIX 3alOJHUTENSX SIBJISAETCS LIEMEHTHBIN
KaMeHb, YMEHbBIIIEHUE ero o0beMa (PacTBOPHOM COCTAaBIISIONICH) B CTPYKType OeToHa 3a
CUET BHEAPEHHUS pa3JeIbHON TEXHOJIOTMH OETOHUPOBAHUS SIBISIETCS] OJHUM U3 MEPCIEK-
TUBHBIX HaIPaBJICHUM pa3BUTHs TeXHOJIOTUU OeToHa. OHUM U3 HaIlpaBJIEHUI TEXHOJIO-
MU pa3JelIbHOTO OETOHMPOBAHMS SBIISIETCS IIOJIyYEHHE Kele300€TOHHON KapKacHOU
KOHCTPYKILIMH JIByMs CLIOCOOAMM: 3aKauKOW CTPOUTENBHOTO KOMIIOHEHTA B MyCTOTHI Kap-
Kaca KpYyIHOI'O 3aIlOJIHUTENS U MOIPYKEHUEM KapKaca KpYyIHOTO 3aIlOJHUTEINS B CTPOU-
TeNnbHbIN KoMIoHeHT. CoBpeMeHHble cynepruiactudunupyomue godasku (CII), mo3so-
JSIOLME TOJy4aTh BBICOKOMOOMIIbHBIE LIEMEHTHBIE CYCIIEH3UH, OTKPBIBAIOT HOBBIE BO3-
MO>KHOCTH IIPH peajn3aliy TEXHOJIOTUHU Pa3AesIbHOTO OeTOHMpOoBaHUS. BplsBieHue oc-
HOBHBIX 3aKOHOMEpPHOCTEH (POPMUPOBAHUS CTPYKTYPBI M CBOWCTB KEJIE€300€TOHHBIX Kap-
KaCHBIX KOHCTPYKLUH, MOJy4yeHHBIX Ha 0a3e BBICOKOIPOU3BOIUTEIBHBIX COBMECTHBIX
MPEANPUATHH, SABJISETCS aKTyaJIbHOM 3aa4el, PeIIeHHe KOTOPOM BHECET OIPEACIICHHBIN
BKJIa/l B pa3BUTHE TEXHOJIOIMU OETOHA.

Taxoii 6eTOH M3BeCTeH Kak OeTOHHBbIE KapKacHble KOHCTpYKuMU. K HemocTaTkam
JAHHOW TEXHOJIOTUM MOYXXHO OTHECTH OTPAaHMYEHHMsS IO MapaMeTpaMm IMyCTOT B KPYITHOM
3aMoJHUTENE, YTO 00ECeYrBaEeT X FapaHTUPOBAHHOE 3aIlOJIHEHUE. AJIbTEpPHATUBOU SB-
JsieTcs MPEAIoKEHHAasi TEXHOJIOTUs Pa3/ieIbHOI0 OETOHUPOBAHUS ITYTEM HOTPYKEHUsS B
MaJIOBSI3KMM pacTBOp 3a CYET MCHOJIb30BaHMS CYNEpPIIacTU()UKATOPOB CTPOUTEIHHOIO
KOMITOHEHTA KPYITHOT'O 3aIIOJIHUTESL.

OCHOBHOW BBIBOJ, KOTOpBIM CIE€AyeT HU3 aHaIW3a BEJIWYMHBI TAaHICHIIMAJIBHBIX
HaNpPsHKEHHUH, BBI3BIBAIOIIUX PACTPECKUBAHUE 000JIO0YKM HA 3epHaX KPYIMHOI'O HAIlOJIHU-
TEJs C YBETMUEHHEM KOHIIEHTPAIIMU KPYITHOTI'O HAMIOJHUTEIS BEJIMYMHA TaHT€HLIUAJIbHBIX
pacTsAruBarONINX HamnpsKeHUH Bo3pactaeT. [Ipyrumu cioBamu, OETOHBI ¢ (PUKCHUPOBAH-
HOM CTPYKTYpOH YyBCTBUTEJIbHBI K U3MEHEHMSM TEMIIEPATYphl U MOTEHIUAIBHO MOTYT
OBITH HEMOPO30CTOMKUMH.
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AHAJIN3 U TIPUMEHEHUE 'EOTEPMAJIBHOI'O 30HJIA
TEIIVIOBOI'O HACOCA

Konvuoe Eezenuii Huxonaeeuu
MarucTpaHT BTOPOro Kypca,
WkeBcknii rocy1TapCTBEHHBIA TeXHUYECKUM YHUBEpcuTeT uMenn M. T. KananiHukosa,
Poccus, r. MxkeBck

Ceanosea Mapuanna Buxmopoena
KaHJl. TEXH. HayK, JIOLIEHT,
W>keBcknii rocy1TapCTBEHHBIM TEXHUYECKUM yHUBepcuTeT uMeHn M. T. Kanmamnukosa,
Poccus, r. UxeBck

AKXTyanbHOCTh MccienoBaHus. Ha cerogHsmHui AeHb BO BCEM MHUPE COXPaHSETCsS TEHICHLUS
pocTa nmoTpeOIeHus BCeX BUIOB 3HEPruU. bonee TpeTu KoauuecTa Beeil moTpedsieMoil B MUpe SHEPTUU
MPUXOANUTCS Ha TIPOU3BOICTBO TEMJIOBOM SHEPTUU IS OTOIJICHUS 3AaHUN U HYXI TOpsSYero BogocHaO0-
xenus ('BC). BmecTe ¢ 3TuM HabmogaeTcst CTpEMUTENBHBINA POCT LIEH HA SHEPTOHOCUTENH, CBSI3aHHBIH C
YCIIOKHEHUEM METO/OB Pa3pabOTKH HOBBIX MECTOPOXKICHHN M MCTOLICHHEM HEKOTOPBIX BUAOB MCKOIA-
€MOr'0 yII€BOIOPOIHOIO TOILIUBA.

Takum 00pa3om, Bpemst JEMIEBBIX BUIOB MCKOMAEMOTO TOILTUBA, B KAYeCTBE OCHOBHOI'O MCTOY-
HUKa 3HEPTHH LUBWIN3ALNH, TOAXOIUT K CBOEMY JIOTHYHOMY 3aBEpIIECHHUIO. X OrpaHW4YeHHOCTh U IMO-
CTOSIHHOE TIOBBIIICHUE LIEH Ha TaKhe YHEPrOHOCHUTENN TpeOyeT pa3BUTHsI HOBBIX TE€XHOJOTHH, TO3BOJIS-
IOIIMX CHHU3WUTH 3Ty 3aBUCHMOCTh M CHENaTh aKIEHT Ha HMCIOJIb30BaHUH BO30OHOBISEMBIX HCTOYHHUKOB
sHepruu (BUD).

Knioueswle cnosa: Temiopas OHEPTHAd, r€OTCPMAJIBHOC OTOIIJICHUE, TCIUIOBBIC HACOCHI.

[Ipn mpoeKTHPOBAaHUU U CTPOUTEIHCTBE YACTHBIX JOMOB MOKHO COKOHOMMTH Ha
OTOIUICHHUH, €CJIH MPUMEHATH T€0TePMaIbHOE OTOIUICHHE.

['eoTepmanbHOE OTOIUIEHHE — TO OTOIUICHUE, TPU KOTOPOM HCIIONB3YIOTCS TPH-
ponHble UCTOYHMKHM Teruia. [IpuHuun paboThl CUCTEMBI T€OTEPMaJbLHOTO OTOILIe-
HUSI OUYEHb CXO0X C pabOTOI XOJIOAUIBHON YCTAHOBKH.

['eoTepmasibHOE OTOILUIEHHE UMEET OYEHb NMPOCTOM MPUHLMI PaboOTHI: B JOME MU
B Jpyroi MOCTpOIKE yCTaHABIIMBAETCS TEIJIOBOW HACOC, NMPU MOMOLIM KOTOPOTro Ipe-
BpAIllalOT YHEPTHI0 IPYHTA, BOJbI, BO3AyXa B TEIJI0, HEOOXOAUMOE JUIsl OTOIUICHHUS 10Ma,
nojiorpesa Boabl. OH criocoOeH paboTaTh Jaxke MPU HU3KUX TEMIeparypax, HO ¢ Ooiee
HU3KOH MPOM3BOIUTEIBHOCTHIO. «80% HEO0O0XO0IMMON TETUIOBOW YHEPTHH I 000TrpeBa
JIOMa ¥ MOJOrpeBa BOJbI MOJyYaETCsl U3 OKpYKarolle cpenbl. DTa sHeprusi, OecriiaTHa.
3arpaThl Ha OTOIJIEHUE MOJIYYalOTCs TOJIBKO MOTOMY, YTO HAJ0 IJIATUTh 32 AJIEKTPOIHEP-
THI0, HEOOXOAUMYIO JIJIsl pabOThI TETNIOBOTO HACOCay.

Ha nannplif MOMEHT reoTepMalibHBIN TETUIOBOM HAcOC sBIsAEeTCs Hanbosee dpdek-
THUBHOM SHeprocOeperaroniei CHCTEMOM OTOTUICHUSI U KOHUIIMOHUPOBAHUS.

[enp paboOThI: pacIMPUThH 3HAHUS B 00JIACTH, TETUIOBBIX HACOCOB, COOp W aHAIU3
XapaKTEPUCTUK OTOIJICHUS HAa OCHOBE TEIJIOBBIX HACOCOB, BBISIBUTH MPEUMYIECTBA U
HEJO0CTAaTKU MPUMEHEHUS TETIOBBIX HACOCOB.

3ajayaMu UCClIeJOBaHUS SBISIOTCS:

1) u3ydyenne U cucreMaTu3alys MATEPUAIOB U3 Pa3HbIX MCTOYHHKOB (HAY4YHBIE
CTaThH, MEpHOJUYEcKas rneyath, MHTEpHET), OCBelaole BOMPOChl O T€O0TEPMATIbHOM
OTOIUICHUH;

2) cOop cBeneHMA, Kacaloluecss WCTOPUHU CO3JaHHUS TEIJIOBOIO Hacoca; Kak
ycTpoeH (ycTpocTBO) U paboTaeT (IpUHIUI PabOThl) TEMIOBOW HACOC; BUABI TEIJIOBBIX
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HacocoB (BO31YyX-BO3/yX, BO3JyX-BOJa, BOJa-BOJA, BOJA-BO3IYyX, IPYHT-BOJA.) U HX
MPUHIMI pabOThI; TEIJIOBAasi YHEPTUS U3 BO3/IyXa, BOJBI U TPYHTA;

3) caenaTh BBIBOJ 00 KOJIOTMYECKOM 0€30MaCHOCTH re0TEpMaIbHOTO OTOILIEHUS
U TEIUIOBBIX HACOCOB, JOCTOMHCTBA M HEIOCTATKH TEIJIOBBIX HACOCOB. AKTYaJbHOCTb
JAHHOTO MCCleIoBaHusl 00yCIIOBIeHa MOTPEOHOCTHIO COBPEMEHHOTO BIIaJIebI[a YACTHO-
ro J0Ma WIH JAYHBIX MMOCTPOEK B aJbTEPHATUBHOM OTOIUICHHH JIOMA T.K. C KaXKIbIM TO-
JIOM MPOUCXOAUT POCT LIEH HA pa3IMyHbIEe PUPOIHBIE PECYPCHI U B CBOIO OYEPEb IJIEK-
TposHepruto. Jrobasg BapHualysi OTOMUTENBHONW CUCTEMBI, KOTOpasi He BXOAMUT B KaTero-
PUIO CTAaHAAPTHBIX CUCTEM, UMEET KaK CBOM JIOCTOUHCTBA, TaK U HEJOCTATKH.

['eoTepmanbHas cucTeMa OTOIUIEHUS U TEIUIOBBIE HACOCHI JOJIKHBI OTBEYAThH ClIe-
TYIOIIAM KPUTEPHSIM:

1) OBITH HKOJIOTMYECKH YUCTHIMU (HE BIUATH HAa MPUPOJIHBIE MPOIIECCHI);

2) ObITh O€30macHBIMU B OOpaIlleHUH W 00J1aIaTh OJHON BaKHEHIEH XapaKTepH-
CTHUKOM — HEMCUYEPITAEMOCTHIO;

3) umeth Beicokuit KIIJI.

[TpenmymiecTBaMU T€OTEPMAIBHOTO OTOIJICHUS, OOYCIIOBIMBAIOIIUMHU PACIPO-
CTpaHEHUE TAaKOW CUCTEMBI, SBIISIFOTCS:

—  DHEeprus 3eMJIM JJis OTOIUICHMsI IoMa HE MOXET OBbITh ncuepnaeMoin. B Takoi
CUCTEME OTCYTCTBYET PUCK BO3TOpaHHUS;

— TIOKYIIKa TOIUIMBA M €0 XpaHEHHUE — He TpedyeTcs;

— cHUCTeMa MOJHOCThIO 0e301MacHa U 3KOJOTUYHa;

— e€ aBTOHOMHOCTb paboTHI;

— st o0CTy>KUBaHUS OTOIUICHUS HE MPUIETCS TPATUTHCS,

—  TeIIO-TIPOU3BOAUTENLHOCTh — BBICOKASI.

[Ipumenenue Temyia 3eMiH (Tr€OTEPMaJIbHOM IHEPrHUH) CTAO PACIPOCTPAHATHCA
emte B kKoHIle 80-X rogoB B ropojax CIIIA, koTopsie B TO BpeMsi 0COOECHHO TSKEJIO mepe-
KUBaIH Kpusuc. [IepBbIMU TaKyl0 CHCTEMY CTajll MPUMEHSITh — COCTOATEIbHBIC JIIOMIH,
KOTOpbI€ TaKUM BOT OOpa30M 3KOHOMUJIM Ha OTOIUIEHHM J0Ma, OJHAKO CKOpPO CHUCTEMa
cTaja JIeleBeTh, U 0ojee O¢HBIC aMEepUKaHIIBI 3aMHTEPECOBAIIMCH €10 (CMOTIu cede eé
1Mo3BoJIUTh). I B CKOPOM BpEMEHM HUCIIOJIb30BAHUE TEIIa 3€MJIM Il OTOIUIEHUSI CTaJIO
MpeporaTuBON OOJIBIIMHCTBA AMEPUKAHIIEB, KOTOPHIC BIIAJICIH YaCTHBIMH JIOMaMH.

Cratuctuueckue aaHHble 20 J€T Ha3aa B €BPONECHCKUX CTpaHaX OTMEYalIH,
YTO re0TEepMaIbHBIMU CUCTEMAMHU OTOIUICHUS] BOCIIOJIb30BAIUCh MPUMEPHO 12 MUILIHMO-
HOB TpaxkaaH. Ml oT Toro MoMeHTa JI0 HACTOSIIETO BPeMEHH 3Ta MU(pPa TOIHKO yBEIUYU-
BaJach.

[IpuMeHeHre B OTOIJIEHUU SHEPTUH 3EMJIU:

—93T0 1aéT y100HO, SKOHOMUYHOCTH M Oe3onmacHocTh. Hanmy4iee coueranue ten-
noBoro Hacoca (TH) ¢ TemnibiM mosiom, 4To Aa€T coBceM APYroi ypoBeHb KoMdopTa.

— TP UCTIOJB30BAaHUU JAHHOTO COYETAHUS dTUX OTOMUTEIBHBIX CUCTEM, TO B pe-
3ylbTaTe OyJeT MOJIYy4YeHO PAaBHOMEPHOCTH PACIpEICNICHUs] TEeMIEpaTyphl MO BCEM II0-
MEIeHusIM, 0e3 30H Ieperpesa.

['eoTepmanbHOE OTOIJIEHUE JIOMa «I10J] KJIIOU» BKIIOYAeT B ceOs OJUH TJIaBHBIN
AJIEMEHT — TEMJI0OBOM HAacoc. DTO yCTPOICTBO, 3aHMMAIOIIEE COBCEM HEMHOI'O MECTA.

TennoBble HACOCHI (MX PA3HOBUIHOCTHU)

[To TNy MCMOIB3yEMOTO BUA PACCESIHHOTO TeIJa pa3uyaroT TEIIOBbIE HACOCHI:
«I'pynT-BOa», «3eMisn-Boaa», «llouBa-Boga» — pa3Hble Ha3BaHUS OJHOW Tpymmbl 000-
rpeBaTeabHOr0 000pyI0BaHUs. Takue HACOCHI MOTYYalOT YHEPTHIO U3 TPYHTA, KOTOPBIH,
B CBOIO OUY€pellb, aKKyMYJIUPYET SHEPTHUIO COTHIA U 3€MIIU.
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«Bona-Boia» — 3TOT TUIl 000PYI0BaHUS NIEPCIIEKTUBEH, €CIIN UCIIOJIb3YETCSl SHED-
I'isl TPYHTOBBIX BOJI, TaK KaK TEMIIEpAaTypa IPyHTa HE OIyCKAETCsl HUKE HYJIA.

M cTOUHMKOM 3HEPIHM TAK)KE MOKET BBICTYNATh BOJOEM WJIM CKBa)XXMHA, B KOTO-
pBIX BOJa HUKOTrAa He 3amep3aeT. CoOroieHIe MOCIETHETO YCIOBUS — MPUHLIUITUAIBHO
BBHJly IIPSIMOM 3aBUCUMOCTH arperara ot temmeparypsl. [Ipu MuHycoBoi TeMiiepaType
VCTOYHUKA IPOU3BOAMUTEIBHOCTh HACOCA CHUXKAECTCS BABOE (MCIIOJIB3YIOT OTKPBITHIE
CKBa)XMHBI JUIsl 3a00pa U cOpoca IPyHTOBBIX BOJI — BHEIIHUN KOHTYpP HE 3aKOJIbLIOBAH-
HBII, BHYTPEHHSS CUCTEMAa OTOIUIEHUS — BOJISIHASA).

«Bona-Bo3ayx». B reorepManbHbIX Hacocax «BOJA-BO3JyX» HUCTOYHMKOM TEIUIA
BBICTYIAIOT IOBEPXHOCTHBIE BOJOEMBI M CKBAKHUHBI, COPOCHI TEXHUYECKUX BOJ. Temno u3
KOMIIpeccopa MepeaaeTcsl B BO3AyX HalpsMYyI0 — HEOOXOAUMOCTh B HUCIOJIb30BAHUM BO-
JbI KaK IIPOMEXYTOYHOI'O HOCUTEIIS OTHANAET.

TeroBble HACOCHI KOHCTPYKTUBHO NMPAKTHYECKH HE OTJIMYAIOTCS OT HACOCOB, pa-
OoTaromMx Ha 3eMJITHOM KoHType. Ho uX 3¢(eKTHMBHOCTH 3aBUCHUT OT TEMIIEpaTyphl
TEIUIOHOCUTEIS: YeM BBIIIE TeMrepaTypa, TeM 3¢ dekruHee oborpes. I1o 31oil npuunne
CHELUAINCTBl HE CYMTAIOT HACOChl «BOAA-BO3AYX» HJI€AJIbHBIM PELIEHUEM I OTOIUIE-
HUSl YaCTHBIX JOMOB (MCIOJIb30BaHNE BHEIIHUX BOJASIHBIX KOHTYPOB U CHCTEMBI OTOILIE-
HUS BO3YLIHOTO THUIIA);

TennoBoit Hacoc «BO3AYX-BO3AyX» OTOT BHUJI OOOPYJOBAaHUS IOJIB3YETCS
HauOOJIBIINM CIIPOCOM Yy moTpeduTeneid. Mbl poaHaIM3UPOBAIN 00BbEMBI MPOJIAXK pa3-
HBIX TUNOB HacocoB 3a nepuoA 2006-2016 ronoB. Y aenbHbI BEC BO3AYIIHBIX HACOCOB B
ITOM CETMEHTE PbIHKA CTAOMIIBHO JIEPKUTCS Ha YPOBHE 95 MPOLIEHTOB.

BrIcokuii cripoc onpaBJaH BBITOJaMH: HACOCHI 3TOTO TUIIA aKKyMYJIUPYIOT TEILIO-
BYIO SHEPTHUIO M3 BO3/AyXa M cpa3y MHepelaroT ee i o0orpeBa nmomMeunieHus. TermioBbie
HAcOChl YJEHIECBISIOT 3aTPaThl HA YCTAHOBKY M OOCIYKMBAaHHUE CUCTEMBI OTOILJICHUS.
OHU HCTIONB3YIOTCS KaK UICTOYHUK TEIUIA U TOpSAYE BOABI, pexXe — JUIsl OXJIaXIAECHU T10-
MEIEHIIA.

K npeumymiectBam Mozenen «Bo31yX-BO34yX» OTHOCSTCS:

1. YHuBepcasbHOCTh MCNOIB30BAHUS —MOAXOAIT JJIS JKUJIBIX U KOMMEPUYECKHX
3JIaHUH.

2. becurymnast pa6ora.

3. ONTUMU3HPOBAHHAS CUCTEMA BEHTHIISILIUH.

4. becurymHas padora.

5. Bo3aMoxxHOCTh 00BEAMHEHUST HACOCA C CUCTEMON BEHTHISALUU JJIS YIydIICHUS]
BO3/IyX000OMEHa B )KHJIOM JIOME.

Bunbl TennoBbIX HAacCOCOB: OCHOBHBIM OTJIMYMEM TEIJIOBOIO HAcoca OT JPYrux
TEIUION€HEPATOPOB, HAIIPUMED, FIEKTPUUECKHX, FA30BbIX U JIU3EJIbHBIX — 3aKI0YAETCS B
TOM, YTO MPHU NPOU3BOJCTBE Temia 10 80% dHEpPruu U3BJIEKACTCA U3 OKPYKAIOIIEH cpe-
Ibl. ['J1aBHBIM MPEUMYILIECTBOM TEIUIOBBIX HACOCOB SBJISAETCS BBICOKAsE SKOHOMUYHOCTb,
Npy reHepanuy B yac | KWiIoBaTTa TEIJIOBOW SHEPTHM ATH YCTAHOBKH MOTPEOISIIOT 10
350 BatT anextposneprun B yac. K cBegenuto, KII/I snexrpocraniium, BbpabaThIBaio-
1€ AJIEKTPOIHEPIHUIO B PE3yNbTaTe CKUTAHUS TOIUIMBA, He mpesbimaeT 50%. Cucrema
(TH) pabGoTaeT MOTHOCTHIO B aBTOMAaTHUYECKOM PEKUME, 3aTPaThl Ha KCILTyaTaIHIO BO
BpeMs €€ UCIO0JIb30BaHUs KpallHe HU3KHE — 3JIEKTPOIHEPIHsl HE0OX0AMMa JIMILb JJIs pa-
00TBI KOMIIpeccopa U HacocoB. TerIoBoi Hacoc 001agaeT rabapuTHBIMU pa3Mepamu Obl-
TOBOT'O XOJOJWJIbHHUKA, YPOBEHb IIIyMa BO BpeMsl paOOThl TakKe COBIAJAET C MapaMeT-
pPOM OBITOBOM XOJIOAWIBHON YCTaHOBKH. [IpuMeHeHHe TEemI0BOro Hacoca BO3MOMXKHO Kak
JUISl TIOJTY4E€HMSI TEIJIOBOM HEPIHM, TaK U JJs €€ yAaleHus — IyTEM MEpPEKIIOUeHus pa-
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00THI KOHTYPOB Ha OXJAXKICHHUE, IPU 3TOM TEIUIOBAasl SHEPTHUs U3 IMOMEIEeHUI qoMa Oy-
IET YAAIATHCS Yepe3 BHEUIHUI KOHTYD B IPYHT, B BOAY WJIH Ha BO31yX.

EQMHCTBEHHBIM HENOCTATKOM CHUCTEMBI OTOIUICHMS, OCHOBAaHHOM Ha TEILUIOBOM
Hacoce — ee BBICOKAasi CTOMMOCTb. B eBpornelckux crpanax, Snonun, [lIsennn u 1.1. Temn-
JIOBBIE HACOCHBIE YCTAHOBKH PacIpOCTPAHEHBI IOBCEMECTHO.

TennoBble Hacochl B 3THX CTpaHax MOMYJSIpHBI Onarojaps: MOAJEPIKKOM roc.
[Iporpammam B Buje cyOCHIUI M KOMIIEHCAIMI JOMOBIIAI€IbIAM, YCTAHOBUBLINM TaKue
ycTaHoBKH. B Poccuu nmpumeHeHne TEIIOBbIX HACOCOB PaCCMaTpUBAETCS TOIBKO B Kade-
CTBE AJIbTEPHATUBBI OTOIUIEHUS C I'a30BbIM KOTJIOM, JJIEKTPUYECKUM, TBEPIOTOIIIMBHBIM
Y JPYTUM BHJIaM OTOIUICHMUS.

['eorepManbHOE OTOIJIEHWE CKOPO CTAaHET HOPMOM, ITOTOMY KakK, MOXHO TOIIUTH
CBOM JI0M 0€3 Bpezia SKOJIOTUHU U C BBITOA0H 1171 ceOsl.

OBILIMI1 BBIBOJI. B pe3yapTare paboThl MBI yOekgaeMcsi B HEOOXOIUMOCTH
JKCIUTyaTallly TEIUIOBBIX HACOCOB B YACTHBIX JIOMax IO BCEMY MHUPY, UYTO 3HAYUTEIBHO
yIy4dIIniao Obl COCTOSIHUE OKpY»Karolled cpelibl, BoIOpaHHBIH BUJ OTOIUIEHUS TOMOXKET
HSKOHOMUTH JCHEKHBIE CPEJICTBA 3aTparuBasi TOJBKO 4 YacTh BaIlIero ceMeWHOro Ooj-
’KETa, BBIIEICHHOTO Ha OTOIIeHHE. TakuM, 06pa3oM, OCTaBIIHECS /4 5TO YHCTAs BHITOJIA.
TenioBble HACOCHI MEPEHOCHT, a HE BhIPA0ATHIBAIOT SHEPIHI0. TernoBble HACOChl — 3TO
YCTPOMCTBO MJisl NEpeBOJa HU3KOTEMIIEPATypHOMl SHEPrMU B BBICOKOTEMIIEPATYpPHYIO
SHEPruI0 U 00paTHO. DTHU anmnaparhl NPAaKTUYECKH B3pbIBO- U Moxkapobde3onacHbl. OTCyT-
CTBHE TOIUIMBA, OTCYTCTBHE OTKPBHITOrO OTHS, OMACHBIX Ta30B WU cmeced. Hu onnn n3
y3JI0B HE HarpeBaeTcs 10 BBICOKUX TEMIIEPATyp, IPU KOTOPBIX, BO3MOYXKHO, BBI3BAaTh BOC-
IUIAMEHEHHE FOproYMX MarepuanoB. OCTaHOBKA arperara He MPUBOJUT K €0 MOJIOMKaM
WM 3aMEp3aHuIo KUAKocTel. B Gnmkaiimem OyayieM y HUX XOpOIINE MePCIEKTUBI.

Cnmcok JquTepaTypbl

1. AJpTepHaTHBHBIC WMCTOYHHKM SHEprud. TeruoBod Hacoc [DnektpoHHslid pecypc]. URL:
https://superbotanik.net/referati/referaty.../referat-alternativnye-istochniki-energii-tepl.

2. TemoBoit Hacoc - Buxunenus [OnexTpoHHBIN pecypc]. URL:
https://ru.wikipedia.org/wiki/TemnoBoii_Hacoc

3. [IpunHumI AeicTBUS TEIUIOBBIX HACOCOB. [DnekTpoHHbIi pecypc]. URL: http://plusteplo.ru

4. AnprepHaTuBHOE TemlocHaOxeHue. Besge. OOmacT mNpuUMEHEHUsS TEIUIOBBIX HACOCOB
[Onexrponnslii pecypc]. URL: http://izbapremium.ru

5. TeorepmarnbHbIe CUCTEMBI OTOILIEHUS [DneKTpOHHBIN pecypc]. URL:
https://realproducts.ru/geotermalnoe-otoplenie/

NCCIEJOBAHME KAYECTBA KPYI'JIBIX HAIITMJIBHUKOB /IBYX
MPOU3BOJUTEJIEN

Kopnees Bnaoucnae Ilagnoseuu
cTyneHT, CaMapCKHil rOCy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET,
Poccus, r. Camapa

Mopo3zoea Enena Anexcanoposna
K.T.H. 1011eHT, CamMapCKuil rocyJapcTBEHHBI TEXHUUECKU YHUBEPCUTET,
Poccus, r. Camapa

PabGora MOCBAIICHA aHAJIN3Y WU OKCIICPTU3C HAITUIIBHUKOB Pa3HbIX HpOH3BOI[HTeJ'I€I>i.

Knroueswie cnosa: HAITUJIbHUKH, TBéplIOCTB, HUCCICIOBAaHNEC Ka4CCTBaA.
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[lenr paboTel: mpoBecTH 3KCHepTH3y KadecTBa B coorBercTBUM ¢ ['OCTom
1465-80 nByx HANUIBLHUKOB.

Wrak, ananu3y NOJABEPralvcCh CIEAYIOUINE WU3Ienus: nepBoe- Gupmer «3y0Op», a
BTOpoe — «Biber». Kpyrupiii HamuapHUK BTOpO#l (UpPMBI BXOOWJI B COCTaB Habopa
HAMWILHUKOB (pHc. 1).

Bce skcniepuMenThl TpoBOAMIKCH Ha Kadenpe «MaTepuanoBeieHHe, OPOLTKOBas
METaJUTYprusi, HaHOMaTepuais CaMapcKoro rocyJapCTBEHHOTO TEXHUYECKOTO YHUBEP-
CUTETA.

Hcnonb3oBanocs crenyoiiee 0o00pyloBaHHe: KOHTpoOJbHbIE Bechl «DS-708»,
HACTOJILHBIN 3aTOouHBIN cTaHOK «Packard Spenec PSBb-250A», cranmoHnapHbIid TBEpAO-
Mep Ui u3MepeHus TBEproctu meroaoM Poksena « TP5006M».

Puc. 1. O6pa3ibl, nogBepraeMple UCCIEI0BAHHIO

[To cBeneHMsIM, JOCTaBICHHBIM MPOU3BOIUTENSIMHU, HATMIBHUKA UMEIOT CIIEAYIO-
IME XapaKTePUCTHKU:

O6pazen Nel — pupma «3y0p», Opena-Poccusi.

TexHnueckue XxapaKTepUCTUKU:

Bun: xpyrmisii

Haceuka: Ne 2

Matepuan paboueil TOBEPXHOCTH: CTaJb

Pykosrka: Her

Marepuan pyKoATKU: HET

IlepecTaBHas pyuka: HET

JlononHUTENbHas MH(pOpMALIUS:

JIONIOTHUTENBHO: 0€3 PYKOSITKH

["aGaputsl u Bec.

OOmras mmmHa: 290 MM

Jnuna paboueit nosepxaocTu: 200 MM

Bec: 0.07 xr.

O6pa3zen Ne2 dupma «Bibery, openn- ['epmanus, mpousBoauTenb- Kuraii.

TexHnueckue XxapakTepUCTUKU HAO0Opa HAMMIBHUKOB:

Tun- KOMOMHUPOBAHHBIN

dopma — HAOOD

Kon-Bo B Habope, mT — 5
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Knacc, Ne- 2

Jmuna, mm — 200

OpranosienTu4ecKuii MeTOx N3y4eHUust 00pas3ioB.

[IpocTsl B MCIOJIB30BaHUH, 3yObsi HACEUEHHBIE, yIOOHBIE PYYKH OOECIIEUYMBAIOT
KoM(dopT B paboTe, HE UMEIOT B KOMILJIEKTE PYKOSIIKH- TOJIBKO CTaHAAPTHBIN XBOCTOBUK,
CTEpP)KHU TUIOTHO 3aKPETUICHbI, TOBAPHBIN 3HAK MPUCYTCTBYET HA 00EUX ITUKETKAX.

AHaJIN3 3as1BJIEHHBIX MOCTABIIMKOM MapaMeTpoB.

Bec u raGapuTsi.

J171st IpOBEpKH COOTBETCTBUS HAMMJIBHUKOB C MTapaMeTpaMu, UCIOIb30BaJINCh Be-
cel «DS-708», a Takxke nuHeiika. ONbIThl NOATBEPANIN PE3yNbTaThl ¢ MUHUMAJIbHBIMU
MOTPEIIHOCTAMU. DTO TOBOPUT O JOCTOBEPHOCTU YKAa3aHHOI'O Beca U rabapuTOB TOBAPOB
MIPOU3BOIUTENCH.

HN3mepenne TBépaocru.

Cornacuo tpeboBanusm ['OCT-1465-80, TBEpAOCTh HAMMIBHUKOB JTOJHKHA KOJIE-
Oatbcs B auamnasoHe (58 +62)HRC. IIpousBoautenn Gpupm 00erx 00pas3IoB HE YIIOMH-
HAIOT O TBEPJIOCTU BHIITYCKAEMBIX TOBAPOB.

<-

Puc. 2. U3mepenue TBépI{OCTI/I oOpa31oB no Poxsemny

YtoObl U3MEPUTH €€, MBI CJeNIajd HECKOJIbKO 3aMEPOB C MOMOIIBIO TBEpAOMEpPA
«TP5006M» (puc.2)

[TepBrbiit 3aMep nokazain pe3yiabrat 61 HRC, a BTopoii-62, 1 3T0 MOJHOCTHIO COOT-
BercTBYeT TpeboBanusiM ['OCT. Ilpu uzmepennn TBEpaOCTH 00pasia Ne2 TBepaoMep 1o-
Ka3aJj IpH JIBYX 3aMepax OJHMH M TOT ke pe3ynbrar- 62HRC.

Omnpenesienne MapKu CTAJIM.

C uenblo ompeseieHuss MapKku cTaiu Oblia mpoBeneHa mpoda Ha uckpy. OObIYHO
JUISL U3TOTOBJIEHUS! HAIMJIBHUKOB HUCIOJB3YIOT Takhue Mapku ctaiu kak Y13, Y13A. Ilo
JAHHBIM TIPOU3BOAUTENS «3yOp» 00paser] U3roToBJICH U3 Mapku ctanu Y 13A.

B xone npoBenenus nmpoOsl Ha UCKpy oOpasia No2 ObUIO YCTAaHOBJICHO, YTO OH U3-
TOTOBJIEH U3 yriaepoAucToi cranu mapku Y 13. Iloareep:xneHneM ctail sipKuil KOpOTKUI
nyudok. g usrorosnenust oopasna Nel Obuia mcnosib30oBaHa cTaib Mapku Y7A, my4dox
UCKPBI ObUT IPKKM, HO HE TAKMM IBIIIHBIM [T0 CPABHEHHUIO CO BTOPBIM 00pa3iioM (puc. 3).
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Puc. 3. IIpo6a Ha uckpy

Takum 00pa3om, MbI IIPOBENIN aHAIN3 ABYX 00pa3IoB M YOSAWINCh B TOM, YTO 00a
UHCTpyMeHTa cooTBeTCTBYIOT TpeboBarmsm ['OCT 1465-80.

Cnucok JuTepaTypsl
1. Hanunbauku Texuandeckue ycnoBust [OCT 14 6 5 -8 0 (CT C3B 1 2 97-78) M3znanue odunu-
anpHoe TOCCTAHIAPT POCCHUU Mockaa.
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B coBpeMeHHBIX CETEeBBIX CHCTEMax 4YpE3BBIYAWHO Ba)KHA POJIb YCTPOWCTB OOHApYKEHHS U
npenotsparerus IDS/IPS (Intrusion Detection System — Intrusion Prevention Systems). TpaauiioHHbIe
METO/bI, UCTIOJIb3yeMble [yl OOHAPYKEHUSI CETEBBIX aHOMAJIHMH, CTAHOBATCS] YCTApEBIIUMH U HE3PPek-
THBHBIMU II€pE]] JINLIOM CMEHbI XaKEPCKUX aTak U MeTod0B. Korna ecTe cereBble aTaku, KOrzaa IpuMep
0a3bl ganubIX cucteMbl IDS / IPS He ObiT 3amucaH, BO3MOKHOCTD HIICHTU(DUIIMPOBATD U MPETYTIPEIKIATH
MOYTH HEOCTyNHA. B 3TOM McciaenoBaHuM MBI IIpeuiaraéM HOBBIH METOJl OOHAPYKEHUS CETEBBIX aHOMa-
JIMH ITyTeM MHTETPAIUU MalMHHOTo 00y4deHus B cuctemy IDS / IPS ¢ oTKpBITEIM HCXOAHBIM KOZioM. Ta-
KUM 00pa3oM, 3TO ToMoraeT cucreMe 3(pGEeKTHBHO NPEJIOTBPAIATh aTAKU JJaKe C HOBBIMH THIIAMH aTaK
XaKepoB.

Kmioueswie crosa: IDS/IPS, Machine learning, KDD99, Suricata, Snort.
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I. BBEAEHUE

B HacTosiee BpeMsi KOMIIBIOTEpHBIE CETH BCerja ObLUIM MEPBOM ILENbI0 TPYIIIbI
XaKepoB ISl KOHTPOJsL aTak, Kpaku KOH(UICHIHAIbHOW HUHPOPMAIIMU OpraHU3aIuu
WU TIPOCTO JJisi JIOCTHMXKEHHUS IeJIM caboTaka, 4TOObl OCTAHOBHUTH CHUCTEMY JIOCTAaBKHU
yeayr. Js Toro, yToObl OBICTPO OOHApPYKUBATh U MPEAOTBPAIIATh STU HEKeTaTeIbHbIE
aTakW, CYHIECTBYET MHOXKECTBO pemeHuid. Mojenb MHOTOYPOBHEBOM 3alllUThl UMEET
MHOTOYPOBHEBYIO CUCTEMY 3aIlIUTHI CETU, B KOTOPOU €CTh KOMIIOHEHTHI ISl y4acTus U
MOJJIEPKKH APYT Opyra, TakKhe Kak cucreMa oOHapykeHus BTopxeHus B ceTb IDS/IPS,
CHUCTEMa MEKCETEBOr0 IKpaHa, CUCTEMAa MOHUTOPUHIA CETH, AHTUBUPYCHAs! CUCTEMA...

Cuctemsl IDS/IPS ucnonb3ytores 11 OOHapy:KEHHUsS] aHOMAJIM B CETH MOCPE-
CTBOM IPOCIYIIMBAaHUS U 00paOOTKU MAKETOB B CETEBOM Cpelie, JaHHbIE, COOpaHHbIE U3
IDS, O6ynyr oObemuHeHbl. [logxomuT Ui CHEIMATM3UPOBAHHBIX CHCTEM OOpaObOTKH
KYpPHAJIOB MJIM CUCTEM MOHHUTOPHHIA CETH, YTOOBI UMETh BO3MOKHOCTh BbIIaBaTh Mpe-
TYTIPEXKICHUS U TPEOTBpaIiaTh MpoodeMbl B CETH HAa paHHUX dTanax. Mexanu3M oOHa-
pyxkenusi cucremsl IDS/IPS B ocHOBHOM OCHOBaH Ha OCOOBIX MPHU3HAKAX HM3BECTHBIX
yrpo3 UM HAa CPaBHEHUU CETEBOTO Tpaduka ¢ 6a30BBIMH MOPOTOBHIMU 3HAYCHHUSIMU JIJIS
oOHapyXeHUs1 OTKJIIOHEHU B ceTu. , [loaToMy BEIOOp 0a30BOr0 3HAUCHHMS TAKXKE OIpee-
JsieT TOYHOCTh cucteMbl IDS npu oOHapyKeHUH CETEBBIX aTaK.

B Hacrosiiee Bpems MCClIeI0BaTEeNbCKUE TPYNIIbI HAYaIN UCIIOIb30BaTh aJrOpPUT-
MBI MAIIMHHOTO 00Y4eHHs U TITyOOKOTO 00y4eHwUs sl TpuMeHeHus B cuctemax IDS nms
MOBBIIICHUST d()PEKTUBHOCTH U TOYHOCTH OOHAPYKEHHSI CUTHAJIOB aTaku B ceTu. [ns
MIPOBEJICHUSI UCCIIEIOBAHUN M O0y4YeHUs] MAIIMHHOMY OOYUYEHHUIO HCIIOJNB3YIOTCS TaKue
Habopbl gaHHBIX, kKak KDD Cup 1999, NSK KDD, CIDDS-001 [1]. CooTBeTCcTBEHHO,
CBOICTBa MakeToB OyayT MpOaHaIU3MPOBaHbl HA OCHOBE crienu(pukanuii HabOpoB JaH-
HBIX, a 3aTeM Iepe/laHbl B PYHKIMIO 00paOOTKH AJI OLEHKH 0€30MacCHOCTH WM OMAacHO-
CTHU IIAKETOB.

B conepxxanum craThu OyIeT IpemsiokeHa MHTEUIeKTyalbHas monaenb IPS/IDS,
nockoJyibky uHTerpamus cucremsl IDS/IPS B Opanamaysp B coueTaHUU ¢ METOJIOM Ma-
IIMHHOTO 00y4YeHUs: mpuHeceT HOBYIO Mojaenb IDS/IPS ¢ BO3MOXHOCTBIO M3Y4YEHHUS U
oOHapyxeHus: MeTOK. HeHOpManbHbIN cUTHAT B CETH H3-32 00pabOTKU OOIBIIOr0 KOJIH-
YeCTBa MAKETOB.

II. HEKOTOPBIE TPAAUIIMOHHBIE MOJEJIA IDS/IPS

2.1. MoaeJsib MCIOJIB3YeT OTKPBITHIM HCXOAHBINH KO/

CymectByer MHOro kommepueckux nporpamm IDS/IPS, rakux kak McAfee NSP,
Trend Micro TippingPoint, Hillstone NIPS, NSFocus NGIPS, Cisco Firepower NGIPS,
KOTOpBbIE pa3paboTaHbl B COOTBETCTBUH C PEIICHUSIMU Ui HOBOTO MOKOJEHHSI U WHTE-
TPUPYIOTCSl C B KauyecTBe yCTpoiicTBa OpanHamayspa. B 3aBucMMOCTH OT pa3mepa ceTu
MaJjible U CpeIHhe KOMIIAaHUM MOT'YT ucnoiyib3oBaTh pemenue Unified Threat Management
(UTM), nnu st KpynHBIX KOMITAHUM MOJAOW/IET PEIICeHHEe MEKCETEBBIX YKPAaHOB HOBOTO
nokosieHuss (NGFW). Gonpiie noaxoaut. B gononHeHne kK KOMMEPYECKUM PELIEHUSM B
HACTOsIIIee BpeMS IIMPOKO UCIOIb3YIOTCS CUCTEMBI C OTKPBITHIM UCXOAHBIM KoaoM IDS /
IPS u3-3a UX CTOMMOCTH U TPOM3BOAUTENBHOCTH, a TaKKe (PYHKIHN, KOTOPbIE HE YCTY-
MaroT JI000My KOMMEpPUYECKOMY IporpaMMHOMY oOecrieuenuio [1-5]. JIBoe u3 HUX — 3TO
Snort u Suricata.

a. Ucnonb3oBanue Snort

Snort — sto cuctema IDS ¢ OTKPBITBIM UCXOIHBIM KOJIOM, IIMPOKO HCIIOJIb3yeMast
CeroAHs B ceTAX Onarojapsi MpOCTOTE YCTAaHOBKM M HacTpoilku. [lpuHuun peictBus
Snort 3akitouaercs B 0OHaApYKEHUH aHOMAJIbHBIX MPU3HAKOB Ha OCHOBE JOCTYMHBIX HaT-
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TEPHOB M BbIpakaeTcs B ¢opme mpaBui (puc. 1). Snort MoxkeT 0oOHapyKHBAaTh CETEBBIC
aTaky B peXUMe pealbHOro BpeMeHu. OnHako Snort MoxeT 3¢ (HEKTUBHO IPOTUBOCTOATH
aTakaM TOJIBKO IPH MOSIBJICHUM MPU3HAKOB aTaku. JlJi1 paHee HEM3BECTHBIX aTaK yCTPOM-
CTBO CETEBOI'0 MOHUTOPUHTA Snort TPyTHO OOHAPYKHTb.

Snort

Puc. 1. Apxurekrtypa cucrems! Snort IDS

0. Ucnonb3oBanue Suricata

Suricata — 370 ocHOBaHHas Ha 3aKOHE CHCTeMa OOHAPYKCHUS U OJIOKUPOBKH 3J10-
YMBIIIIEHHUKOB (puc. 2). C BO3MOXHOCTBIO 3allyCcKa MHOTOIIOTOYHOCTH Suricata Taxke
UCMOJIb3YET 3aXBaYCHHbIC B HACTOSALIMI MOMEHT COOOIIEHHs, U aHAJU3 MaKeTOB OYEHb
CUJIEH, ITO3TOMY CKOPOCTh 00pabOTKH CETEeBOro Tpaduka M MPOU3BOAUTEIBHOCTb 3TOTO
yCTpOHCTBA OYEHB BHICOKH. B JTomonHeHune K Bblaromieiics anmnapatioi 3¢ heKTuBHOCTH,
3TOT MHCTPYMEHT CO3JIaH C YYE€TOM BBICOKOI BBIUMCIUTEIBHON MOIIHOCTH, 0OecreunBa-
€MOI HOBEHITMMH MHOTOsIepHbIME Tiporieccopamu LIIT (puc. 3).

Alerts/Logging

(RN

Puc. 2. Apxutextypa Suricata

Outputs

/

Puc. 3. MHOromoTouHas onepanroHHas apXUTeKTypa Suricata
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2.2. UaTerpupoBaHHasi MoJieJib HA yCTPOIiCTBE

XOoTs cucTeMbl OOHAPYKEHUsI BTOPKEHUIM, OCHOBaHHBIE HA HAOOpax ¢ OTKPBITHIM
HCXOJHBIM KOJIOM, TaKMX Kak Snort win Suricata, paboTaloT JOCTATOYHO XOPOIIIO, MPaK-
TUYECKHE U CIOXKHBIE TIOTPEOHOCTH B HOBBIX, CIIOKHBIX M CIOXKHBIX aTakaxX XOpOIIO H3-
BeCTHBI. Xxakep. MccienoBareny MOCTOSIHHO WIIYT HOBBIE WM yIy4YlIEHHbIC BEUIH IS
CO3/IaHUSI TYUYIINX CUCTEM.

B pa6ote [6], komanna FOi-Cunp [luna npeioxkuiaa nocTpouts cucremy IDS ¢
KOMOMHAIMEl MHOTHX METOI0B OOHapy>KE€HHUs BTOPXKEHHH, BKIIIOUas: JIOXKHOE OOHApY-
xKeHue, AHoMallbHOE OOHApY)KeHHE U Ha OCHOBE cUrHaioB. Jta cuctema IDS 6bina pas-
paboTaHa Ha OCHOBE Snort, BMECTO TOrO 4YTOOBI HMCIOJIb30BaTh METOJ OOHApY>KEHUs
BTOPKEHUS B CETh, 3TO MCCIIEOBaHUE OOBEIUHSIET 10 TPEX METOIOB JJIs JOCTHKECHUS
MakcuManbHOM 3] dexTuBHOCTH. KpoMe TOro, aBTOphI MCMHOIB30BAIU PAJl AJITOPUTMOB
JUIS TeHepaluy BBIOOPOK CHUTHAJIOB HA OCHOBE B3JIOMOB, OOHAPYXEHHBIX CHCTEMOI 00-
HapyKEHUSI aHOMAJIUH, KOTOpasi, B CBOIO O4epe/ib, COOTBETCTBYET MpaBmiiaM SNOrt.

Komannma Abhishek Mitra [7] uzydmiia yckopeHrue CKOPOCTH 0OpaOOTKH CHCTEMBI
IDS Snort, co3naB annapatHslid MOYJb, KOTOPBI Homoraet neperoautb PCRE B FPGA.
Kaxmoe mpaBmio Snort Teneps OyaeT MepeBeeHO B PETYIAPHOE BHIPAKCHUE, YHIUKATIb-
Hoe g PCRE. Korga cucrema pabotaer, KOJIMYECTBO 3aKOHOB W MPaBUJI, KOTOpPbHIE
HEO0OXOJIMMO CKOMITUIIUPOBATh, OYEHb BEJIMKO, OITOMY 00paboTKa OOJIBIIOTO KOJIHYe-
CTBa MAKETOB OYyJET 3aBHCETh OT MPOU3BOAUTEIBLHOCTU CHUCTEMBI. MccrienoBaTenbekas
TpyIa npuayMalia MoJelb, HCIIONIB3YIONIyIo ammapatHoe obecrieuenne Virtex-4 LX200
FPGA nns npeoOpa3zoBaHus peryisipHbIX BbIpaKeHUW. briaromapst CKOpocTH ceTeBOTo
untepdeiica 12,9 I'6ut/c paspaboTaHHasi TPyNIoN cucTeMa yBeJIM4Miia CKOPOCTh 00pa-
60T1ku B 353 pa3a 1o CpaBHEHHUIO C MpOrpaMMHbIM obecrieuenrem Ha ocHoBe PCRE.

M. IMTPEJJIOKUTH YMHY1IO MO/IEJIb IDS / IPS

[TpeumymiectBo cuctem IDS ¢ OTKPBITHIM UCXOIHBIM KOJIOM COCTOUT B TOM, YTO
OHU TIO3BOJIAIOT COKOHOMHTH Ha 3aTpaTax Ha JIMIEH3WPOBAHUE MPOTPaMMHOT0 obecrie-
YEeHUs, HO TOJIBKO YacTh TMPaBWJI OOHAPYKEHHUS aTak MpeaoCTaBiseTcs OecIiaTHO, a
OCTaJIbHBIC JOJKHBI IUIATUTh. €CJIM BBl XOTUTE MCIOJIb30BaTh PACIIMPEHHBIE U OJIOKUPY-
romue GyHKIUHA, OOHApYKHUTE OoJiee ClIokHBIe POpMBI ceTeBBIX aTtak. Kpome Toro, cu-
cTeMa JJOJDKHA MOCPKUBATh €NMHYI0 0a3y MaHHBIX, B KOTOPOH PEryisipHO COOMPAIOTCs
¥ OOHOBISIOTCS IIA0JIOHBI M 3aKOHBI, KOT/Ia TMOSIBISETCS HOBas (popma MM MeToauKa
MPOHUKHOBEHHUS. OBITh 0OHAPYKEHHBIM.

Jpyrumu cioBamu, CUCTEMa JODKHA U3y4aTh H KOHTPOJIUPOBATH PAa0OTY CUCTEMBI
B HOPMAJIBHBIX YCJOBHSX JUJIS 3alIMCH SKCIUTYaTAI[MOHHBIX MapaMeTpPOB, UTO SBJISETCS
OCHOBOM Ju1si 0OOHapy>KeHHUs OTKIOHeHHH B OyaymeM. brictpoe pa3sutue HTepHera Be-
et — MHTepHeT Bemiel o0eryaeT >KW3Hb, yIY4IIAETCs B3aUMOCBS3b Nojei. Tem He
MEHee, 3TO Pa3BUTHE TAKKE MPUBOJIUT K YBEITHMUEHHUIO yrpo3 kubepOe3zomacHocTh. Kak
TOJIBKO KHOEPIIPOCTPAHCTBO JOCTUTAET CBOETO MOJIHOIO COCTOSHUS, OHO CTAHOBUTCS Lie-
JBIO aTaK XaKepoB B pa3NuuHbIX (popmax. Takum oOpa3om, BctpoeHHas cuctema IDS/IPS
CTaHET JIOBOJILHO TTACCUBHOM ¢ HOBBIMH THITaMK aTtak. HoBbIe pelieHuss HeoOX0IUMBI JIJIs
pelIeHus 3TO MpoOIeMBbl.

OCHOBBIBaSsICh Ha 3TUX OYEHBb MPAKTUYECKUX TPEOOBAHMSIX, KOMAHIA CO3/aja CH-
cremy IDS, ocHOBaHHYI0 Ha MallTUHHOM O0Y4Y€HUH, CAMOOOYICHUH M HHTEIUICKTYaIbHOM
paccyXIIeHUH, KOT/Ia HOBBIE aTaKi OCHOBAHBI HAa COOpaHHBIX HA0OpaX JaHHBIX. MTOTYYHTh
Y TIPOBEPUTH HAOOP TAaHHBIX.
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3.1. lIpennaraemasi MojaeJib

NutennexryanbHas cucteMa IDS cocToUT U3 ABYX 4acTeil: AApO CHUCTEMBI OCHO-
BaHO Ha IDS ¢ OTKPBITHIM HCXOIHBIM KOJOM, MPU OOCITY>)KHBaHUHM U OOHOBIIEHUU Habopa
NpaBUJI OOHAPYKEHHSI aTak OyJeT NCIOIB30BATHCS MATMHHOE 00yUICHHE.

IDS/IPS

Module 1 Module 2
(Suricata) (IDPITI)
Packets Packet is Dropped
Packet iz Dropped
Log files/
Database

Puc. 4. Ilpemnaraemas monens cuctemsr IDS / IPS

Cucrtema AomxkHA OBITH MOCTPOEHA JUISl CTAOMIBHOM PabOThI, MOJAEPKUBAS OC-
HoBHbIe ¢yHkuuu IDS, Takme kak Snort mim Suricata. CereBoil Tpaduk MOXET OCTHU-
ratb 3-4 I'6UT / ¢ Ipu MPOXOXKAECHUU CETEBBIX MHTEP(ENCcOoB 3TOI crcTeMbl 0OHapyxe-
Husi BropxeHui. O0paboTka o4YeHb OOJIBIIMX OOBEMOB MAKETOB B PEAIbHOM BpPEMEHU
TaK)Ke CTaHeT MpobsieMolt uis cucteMbl. Kpome Toro, cuctema OyAeT 3axBaThIBaTh MPO-
XOJISIIIIME CeTeBbIe MAaKEeThl JUIs aHaM3a HMH(POPMAaLUU, CTPOUTh (DYHKIIUIO 00pabOTKU Ha
OCHOBE BBIOPAaHHOTO Habopa JaHHBIX, U3 KOTOPOIO0 MOKHO OMNPEIEIUTh BO3MOKHOCTH
B3JIOMAa. CUCTEMA M peaau30BaTh 3akoH Ui IDS juis npenoTBpanieHus Uin yCTpaHEHUs
TaKUX BPEIOHOCHBIX ITAKETOB.

3.2. KoMnoHeHTHI MOaeIH

Cuctema IDS / IPS umeeT apXuTeKTypy U3 2 MOIYJICH:

* OCHOBHOI MOJAYJIb UCIOIB3YET pelIeHre Suricata /sl BBIOJHEHUS HA4aIbHOM
¢yHKIMK GUIBTPAIMK NTAKETOB B KAUECTBE 3aKOHUYEHHOU cucteMsl IDS.

* Moaynp MammHHOrO 00y4eHus OyAeT MHTErpUpOBaH B OCHOBHOM MOJylb, pe-
menue non HazBanueM IDPITI (nam kommoHeHT), pa3paboTaHHOE MCCIEeI0BATEIbCKOM
TPYNIoOi Ha OCHOBE METOJa MAIIMHHOIO OOYYEHHs C MCIIOJIb30BaHHEM OOYYE€HHOTO
Habopa JaHHBIX.

OcHOBHOW MOAYNb OyAET BBINOJIHATH (QUIBTPALIMIO BEPXHETO YPOBHS AJIsl yjae-
HUSl MAKETOB, KOTOpBIE€ CUMTAIOTCS OMAcCHbIMM B COOTBETCTBHUM C HAOOpPOM TpaBHI,
npeocTaBiIeHHbIX ycTpoiictBoM IDS. B Moayne MammHHOTO 00y4YeHHsI MBI HCIIONIb3YEM
Habop nmanHbix KDD99, pazpaborannsiii naboparopueit DARPA. KDD99 coctout u3
Ha0OpOB 00YyYaIOIINX U TECTOBBIX JIAHHBIX, CTEHEPUPOBAHHBIX JTa0OPAaTOPHBIMHU TeHEpa-
Topamu maxkeToB myreM o0padotku nanHsix TCPDUMP, coOpaHHbBIX B TedeHue 7 HEeNb
C TIOMOIIbIO CUCTeMBbI 00HapyxkeHus BropxkeHuss DARPA 1998 roma. OGyuaromue naH-
Hble uMeroT 4 898 431 3amuch, Kaxaas U3 KOTOpbIX uMmeeT 41 arpulyT (TUIT TPOTOKOIA,
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cepBuC U (1ar) u nMomMeueHa Kak HOpMalbHAsE MM KOPPEKTHAs aTaka C ONPEIeTICHHBIM
TUIIOM aTaku. biaromaps MamuHHOMY OOy4Y€HHIO, KOTOPOE CIIOCOOHO aHAIM3UPOBATH,
MOHUMAaTh WM BBIABIATH OTKJIOHEHMS, BO3HHUKAIOIIME B CHUCTEME, HCCIEI0BaTENbCKas
rpynmna cMOeT pa3padarbiBaTh HaOOpbl 3aKOHOB, KOTOPbIE MOAXOIAT JUIsl KOHKPETHBIX
CUTYallMi aTaKHu.

Bxon ans Monyns MammmHHOTO OOY4YeHHs SBISETCS aTpUOYTOM aHAIM3UPYEMBIX
IMaKETOB, YTO SIBJISICTCS JOBOJIBHO CJIIOKHOM 3a/1a4ueH.

3.3. [IpobGemMa NpoU3BOAUTEIBLHOCTH CHCTEMbI

[TockonbKy cucTeMa JAOKHA BBIMONHATH 00pa0OTKY ISl KaXA0TO MPOXOXKICHUS
MIAKeTa, TOI/1a BBIYUCIIUTE CBOWCTBA, KOTOPBIE JOJKHBI OBITh MEepeaHbl B (YHKIUIO 00-
paboTku MamMHHOrO oOyueHus. [loaToMy HpOM3BOAUTENBHOCTH YCTPOMCTBA — OYEHB
BaXkHasi mpoOsiema, Tpedyromas BHUMaHus. [I0CKOIbKY B TO K€ BpeMsi 00bEeM CETEBOTO
Tpaduka, IOCTYNAIOUIET0 B YCTPOMCTBO, MOXKET MOCTYNAaTh OT MHOXECTBA PAa3IMYHBIX
UHTEpPEICOB CETEBBIX KapT, 00paboTKa ycTpoilcTBa MOXKET BO3pacTaTh B F€OMETpHYE-
CKOM MTPOTPECCHUMN.

>

—_—

traffic
T

_

Puc. 5. Tpaduk, npoxonasuiuii uepe3 ceTeBbie MOPTHI

YToOBI TOBBICUTH CKOPOCTh 00PaOOTKH MAKETOB, MBI IIPEAjiaraéM HHTETPAIUIO0 C
rpaduueckuM MpoLecCOpoM MJisl pacrapalljieMBaHus aHanu3a mnakeroB. Kpome Ttoro,
MexaHu3M paboTsl Takux IDS, kak Suricata wnm Snort, o0cHOBaH Ha CpaBHEHHH BBIOOPOK,
Ha KOTOphIe IpuxoautTces 75% mpoiieccopHoit 06padoTku. [lpu pacnapaiyieTnBaHuu 3TO-
IO CONOCTaBJIEHUS C 00pa3lOM Ha YCTPOMCTBE MPOU3BOAUTEIHLHOCTh 3HAYUTEIBHO BO3-
pacTeT Mo CPaBHEHHIO TOJIBKO C MCIIOIH30BAHUEM MIPOIECCOpa.

B uccnenoBanuu [8], aBTOpBI YCIEMIHO UCCIEA0BAIN U MPOTECTUPOBAIA MOJEIb
npuioxxenust GPU B cucteme IDS Snort. [TakeTsr OyayT cobupartbesi 1 BpeMEHHO cOXpa-
HATBCS B Oy(epe IeHTpaTbHBIM MPOIIECCOPOM, KOT/Ia 3all0JIHEHHbIE OYAYT 3arpykKaThCs
B TpaU4eCKuii IPOIECCOP B COOTBETCTBHH C TTAaKETOM (pHC. 6).

Packet |
Capture

Classification |

Preprocessors [—»

F——————— e —————————

Puc. 6. Apxurekrypa Gnort
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Ha rpaduyeckom mporeccope o0paboTka 00pas3rioB OyJET BBIMOTHATHCS MMapa-
JIeTIbHO, B 3aBUCUMOCTH OT KOH(UTYpallMi yCTPOCTBA U KOJIMYECTBa siaAep rpadudecko-
ro yumna. Pe3ynbrarel 00paboTKH B IrpapuueckoM Mpolieccope Mocie 3aBepiieHust OyayT
BO3BpAIICHBI B IICHTPAJIBHBIA MPOIIECCOP VIS NIepeIadn B MOIYIIb BBIBOJIA.

IV. IOCTOMHCTBA U HEJIOCTATKH NPEJJIATAEMOM CUCTEMBI

Cuctrema IDS/IPS, npemioxxeHHass MCCIENOBATEIBCKONW TPYMION, 00lamaeT TeMm
NPEUMYIIECTBOM, UYTO YHAcJeA0Bala pacllupeHHbIe (PYHKIIMH, KOTOpPble ObUIM y CHCTE-
Mbl IDS/IPS, Takue kak Suricata, Takue Kak MHOTOTIOTOYHAs 00paboTka, OoraTeie paBu-
J1a, POCTOTA HACTPOMKU M MOAAEPKKH. MHOro pa3HbIX anmapaTHbIX ycTpoucTB. Kpome
TOTO0, C pa3pabOTKOW MOJYJIS MAITUHHOTO OOYYCHHSI HAM YJAJIOCh YIIYUIIUTh PYYHOE TI0-
ctpoenue npasui IDS, cuctema MokeT co3aBaTh HOBbIE IIPaBHIIA JIJISl pearupoBaHus Ha
HOBBIE CITIOCOOBI aTaKH. Xakep B OyayIem.

Tem HEe MeHee, TIpeIaraeMasi CHCTeMa BCE €Ie UMEET HEeTIOJTHBIC MOMEHTBI, TAKHE
Kak: HaOop maHHBIXx KDD99 Obul mocTpoeH B T€YEHHE UIMTEILHOTO BPEMEHH, HE TaK
MHOTO OOHOBJICHWH, HOBBIE ()OPMBI aTakh HE ObLTH J0OABIICHBI, BPEIOHOCHBIE HAOOPHI
JMAHHBIX WCIOJB30BAIUCH UIT Mojenb o0ydeHus: Bce elie He 3aBeplleHa, HE XBaTaeT
TOYHOCTH. MBI U3y4YHM YITy4IICHHSI, HCIIOIB3Ys O0Jiee MPOJABUHYTHIE TECTOBBIE HAOOPHI

nanubeiX, Takue kak NSL-KDD, UNSW-NB15.

V. 3BAKJIOYEHUSA JAJBHEWIIWE HATIPABJIEHUSI HCCJIEJOBAHUM

B koHTekcTe cTaThu Mbl MPEACTABUIM WHTEIUIEKTYalIbHYI0 MOJENb CUCTEMBI
IPS/IDS, koTopas codeTtaer B cebe MalIMHHOE OOyUYeHHE ¢ pa3paOdOTKON JOMOIHUTEINb-
HBIX OOHOBJICHUI NEpe/l HOBBIMU CETEBBIMH aTaKaMHM JUIsl YIIYYILEHUs CUCTEMBI Iepena-
yn IDS. cucrema m BCTpoeHHBIN rpaduyeckuil mpoueccop Ui YCKOpeHHsl 00paOoTKu
naketoB. CucTeMa TakKe JI0JDKHA YIY4IIUTh Apyrue GyHKIUU, 4TOObl OBITH OoJsiee Tod-
HOI, KpOMe TOTr0, COIMOCTaBJICHHE C oOpasioM, BeimoiHsieMoe B IDS, Ttakxke sBiseTcs
TPYJOEMKOM U pecypcoeMKoil mpobnemoi. B nanbHeimeMm mbl OyaeM u3ydaTb BOIPOC
MOBBIIICHUSI MTPOU3BOAUTEIBLHOCTH CUCTEMBI B Ipoliecce 00pabOTKH M COMOCTaBJICHUS
00pasIoB.

s nposedenust 5mo2o ucciedo8anus, Mol 61a200apHbl NOOOEPICKe NPOEKMA KO-
0a 01/2018/KCM, a maxace noodepaicke npoexkma xooa QCT19.01.
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AHAJIN3 KAYECTBA JIOKEK U3 HEPKABEIOIIEHN CTAJIH

Jozunoea Oavea Ilasnoena
cTtyaeHTka, CamapcKuii rocy1apCTBEHHBIM TEXHUYECKUN YHUBEPCUTET,
Poccus, r. Camapa

Mopo3zoea Enena Anexcanoposna
K.T.H., T01IeHT, CaMapCKUil rocyJapCTBEHHbI TEXHUYECKU YHUBEPCUTET,
Poccus, r. Camapa

Pabota nocesiieHa OKCIEPTU3EC, a TAKIKE aHATIU3Y JIOKCK U3 HepmaBe}omeﬁ CTaJIn.

Krroueswie cnosa: noxka, Hep)KaBerolas CTaib.

[lenb pabOTHI: MPOBECTH aHAJIN3 JIOKEK U3 HEPHKABEIOLIEH CTalld, C LIEJbIO BbISB-
JIEHUs Ka4eCTBA U NPaBINBOCTH MAPKUPOBKHU.

AHanu3y MOABEPraluch CIENYIOUIUME W3JETUs: MEePBOE-CTOJIOBAs JIOKKA MPOU3-
BoacTBO- CCCP, a BTOpO€ —CTONI0BAs J10KKa, TPOU3BOACTBO — KuTaii.

Hcnonb3oBanock cienyrouiee Matepuaisl. PacTBop ¢ MaccoBOl 10J€l XJIOPUCTO-
ro HaTpus 1 %, TepMOMETpP, TEPMOCTATUUECKOE YCTPOUCTBO, CTEKIISIHHBIA COCY], YBEIU-
YUTEIHHOE CTEKJIO, TUHAMOMETp, MarHuT.

CornacHo 3asBJICHUSIM MPOU3BOIUTENEH, JOKKH UMEIOT CIEAYIOLIUE XapaKTepu-
CTUKHU:

O6pazen Ne 1

[TpousBoacteo — CCCP.

Tum — noxka.

Buna —ctosoBas.

Matepual J1I0)KKU — Hep KaBeroiasi CTalb.

Mapxkuposka: Hepx

Emkoctb— 15 mit.

Jmuaa — 210 mm.

O6pa3zern Ne 2

IIpousBoacTeo — Kurai.

Tum — noxka.

Bun —cronosast.

Matepual JI0)KKU — Hep KaBerolasi CTalb.

Mapxuposka: Hepx

EmMkocTe— 15 M.

Jnuna — 142 mm.

[IpoBeném mpoBepKy Ha IPOYHOCTH:

CronoBoe u3nenue U3 HEP>KaBEIOIIEeW CTalu HE JOJKHO MMETh OCTATOYHYIO Jie-
dbopmanuio Oosiee 1 MM B MecTe MPUKIIAAbIBAHUS HATPY3KHU.

VknazpiBaeM U3JEIUs HAa TUIOCKYIO MOBEPXHOCTh TaKUM 00pa3oM, yToObI camas
BBICOKAsl TOYKA PYKOSTKH OblIa HampaBlieHa BBEPX, U MPUKIaAbIBaeM Harpy3ky 7 H Ha 1
CM JITMHBI, IPUKJIaJbIBaeM cuily B TeueHue 10 c.
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7xH

Taxkum oOpazom, uzaenue Nel ne nedopmupoBanoch, a uzgenue Ne2 MPOSBUIIO
OCTaTOYHYIO Je(hOpPMAIIHIO B 3 MM.

HcnbiTanue KOppo3MOHHONW CTOMKOCTH

X0/ 3KCIIEpUMEHTA:

OO0pa3upl NEPUOANYECKH MOTPY>KAEM B PACTBOP C MACCOBOM JI0JIEM XJIOPHCTOIO
Hatpus 1 %

[TognepxxuBanue Temmnepatypsl — 60 °C.

JnutenbHOCTh:6 YacoB

BusyanbsHo onpezensieM pa3Mepbl NOSIBUBIINXCS. KOPPO3UOHHBIX PAKOBHH.

1. [IpoMbIBaeM 00pa3iibl B TOpsiueld MBUIBHOUM BOJIE, 00€3KUPUBAEM.

2. 3amnoiHseM CoCyl paCTBOPOM XJIOPUCTOTO HATPHsI B pacueTe, YTOOBI Ha KaXKIbIN
KBaJIpaTHBIA JEUMETp IJIOMAAN o0pa3la U3 HEp)KaBEIOUIEH CTanu MPUXOAMIICS JIUTP
pacTBopa.

3. JloBoauM Temreparypy cocyaa u ero coaepxumoro o 60°C. *

*[lomeniaeM cocyJl ¢ paCTBOPOM, B 3allOJHEHHYIO BOJIOM BaHHY, B KOTOPOM MOJ-
Jep>kuBaercsa remneparypa Boasl 60° C

**ypoBeHb BOJIBI B BaHHE COBIIAJIa€T C YPOBHEM pacTBOpa B MOTPYKEHHOM
cocyne.

4. TlomHOCTBIO TIOTPYKA€M U BBIHUMAaHHEM 00pa3Ilbl pacTBOpa C MEPUOIUIHOCTHIO
JIBa pa3a B MUHYTY B TeueHue 6 4.

5. TmaTenbHO MpOMBIBaeM 00pa3IIbl

6. OneHrnBaeM pasMepbl KOPPO3UOHHBIX PAKOBUH U JIMHY TPEIIMH BU3YaJIbHO C
MOMOIIIbIO YBEIUYUTEIBHOTO CTEKIIA

Uror:

N3nenne Ne 1 — Obutn 0OHapYKEHBI MEJIKHE KOPPO3MOHHBIE PAKOBUHBI U TPEIIU-
HbI B MaJIOM KOJIMYECTBE.

Nznenune Ne2 — Ha u3fienuu MOSBIIMCH MEJIKHE TPEUTUHBI H OOJIBIIOE KOTUIECTBO
KOPPO3HMOHHBIX PAKOBHUH.

[TpoBeneM ucCHbITAaHWE MAaTHUTOM:

C NoMoIIbI0 MarHuTa MOYKHO ONPEIEIUTh HEPIKABEIOLIYIO CTallb. AYCTEHUTHbIE U
ayCTeHUTHO-(peppUTHBIC CIUIABBI C BHICOKUM COJIEpKaHHEM Xpoma W Hukens. Hepxkase-
I0Iast CTaJIb-HE MAarHUTHT.

N3nenne Ne 1 u Ne 2 He MArHUTST.

[Ipo6a Ha uckpy

[IpoGa Ha uckpy mokasaja, 4To pa3HOE COJIEpPKAHHE YTIIepo/a, Kelie3a U JIETHPY-
IOIIUX DJIEMEHTOB, BIUSIET Ha MCKpoBOW MoTOoK. O0a W3aenus UMEIOT MapKUpPOBKY He-
prKaBerollasi CTallb, HO UCKPOBOM MOTOK Pa3inyeH.

N3penue Nel — moTok cpenHel MIOTHOCTH, MPU 3TOM MCKPbl Y OCHOBaHUS COJIO-
MEHHO-KEJIThIE, @ Ha KOHIIC OCJIbIC.
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N3nenue Homep No2 — MOTOK MalleHbKOM IUIOTHOCTH, CBETJIO-KEITHIM MOTOK
HCKPBI.

BriBog. [IpoBens nccnenoBanne KauyecTBa U MPaBIUBOCTH MAPKUPOBKHU, OBLIO BbI-
SICHEHO, YTO 00Jiee KaYeCTBEHHBIM M COOTBETCTBYIOIIMM BceM xapakrepuctuka ['OCT
sBisieTcst oOpaszerr Nel, oOGpazerr Ne2 BBI3bIBa€T COMHEHHS B KayeCTBE HEpIKaBEIOIICH
CTaJH.

Crnucok JuTepaTypsbl
1. TOCT P 51687-2000 ITpubopsl cTOMOBBIE M NMPUHAIIEKHOCTH KYXOHHBIE U3 KOPPO3HOHHO-
croiikoii cranu. O0IIre TEXHUIECKUE YCIOBHSI.
2. 'OCT 28973-91 IlpuGophl cTOIOBBIE M3 HEPIKABEIOMICH CTAIH 00IIHe TpeOOBAaHUS M METOIBI
KOHTPOJISL.

CTAJb TAI®WIBAA U EE HCKJIIOUUTEJBHOE MECTO
B METAJIJIYPI'TU

Maszunckuii /Imumpuii Anekcanopoguu
cTyaeHt, CaMapCKHil rOCy1apCTBEHHBIN TEXHUUECKUN YHUBEPCUTET,
Poccus, r. Camapa

Crans I'anduibaa — ogHa U3 caMbIX YHUKATBHBIX HBIHE OTKPBITHIX cTaliel. Ee cBoiicTBa BO MHO-
FOM PACIIMPWIA BO3MOXHOCTH MPOU3BOACTBA METAINIMYECKUX U3IENUN U KOHCTpYKUUW. B nanHoii cra-
Th€ paccMOTpeHbl ocobeHHocTH cTaiu ['aaduinbaa, a Takke e€ poiib B pa3BUTUN METAJUTYPIHH.

Knrouesvie cnosa: cramb andunbna, BHICOKOJICTHPOBAHHAS CTallb, MapraHell, CBOWCTBA CTallH,
TBEPAOCTH, HakJen, Pobept A66oT "andumba.

Cranp mapku 110I'13JI (cormacao 'OCT 977-88), Takxke nMeHyemast B 4e€CTh CBO-
ero uzobperarens — Po6epra A66ota 'andunpna — "cransio 'andunpaa" He TepseT cBO-
€l aKTyJIbHOCTH U TIO CEH JIeHb. DTO BBHICOKOJIETUPOBAHHAs CTajlb, M €€ 0COOCHHbBIE CBOM-
CTBa OOYCJIOBJICHBI 3HAYUTEIIBHBIM COJACP)KaHHEM B CBOEM COCTaBe MapraHia (puc. 1).
Meramnnueckuii Maprasen Obut OTKPHIT ei€ B 1774 Toay mBEACKUM XUMUKOM Hoxanom
l'otmbom 'anom u ero komeroir Kapnom Bunsrensmom [lleerne. N .Tan IIOJIYYUJI Map-
raHel, Harpesas B rneuu nupoiito3ut ¢ yriem. Uepe3 108 ner, B 1882 rony, anrnuiickuii
Metamnypr PoGept AG6ot ["andunpa nepBbiM 100aBUII €r0 B CTaJIb U BBISIBUJI METaJI C
HEMOBTOPUMBIMHU CBOMCTBaMHU [3].

Cr | Ni | Cu 5 P
c Mn 5i
He Bones

090-140 ) 11.80-15.00 030-1.00 1.0 1.0|0.30) 0050 0120
Puc. 1. Xum. cocras cranu ['agdunsaa mo 'OCT 2176-77

P.I'andunba mpoBen HaJ HOBOW CTAJIbIO OMBITHI U MOJYYMII HEOKUIAHHBIE PE3YIlb-
TaThI: MOCJIE 3aKaJIKK 00pa3ell He YBEIUYMUII CBOIO TBEPAOCTh, MOJOOHO MPOUUM CTAJISAM,
a Hao0OpoT — cHM3WI. HecMoTpst Ha TO, YTO 3aKajJMBaHUE METAJLUIypr MPOBOJIWI B pas-
JUYHOM CpeJie CTalb He U3MEHsUIa CBOel 0COOCHHOCTH. [ TaBHOE CBOMCTBO CTAX MOXKHO
ObLIIO0 OOHAPYKEHO, KOTJ]a OHA MPOXO0AKJIa XOJOAHYI0 KOBKY: TBEPIOCTh 00pasiia yBelu-
YMBaJach B TEX MECTaX, IO KOTOPbIM HAHOCUJIM yAapbl MojoToM. [Ipuyem, yeM cuiibHee
Obuta BbI3BaHHAs JAedopMalusi, TeM TBEp>KE CTAHOBWICA MeTayll. TakyKe HOBBIM MeTal
110 TIOJABAJICSA PE3aHUI0, TEM CAMBIM YIIPOUHSIACH, @ 3HAYUT, HE ITOAXOAUI I TOKApHON
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u (pesepHoit 06padoTok [1]. Takum oOpazom, mepen MeTaLTyprom Obljia CTaJlb C YHU-
KaJIbHO CHJIbHBIM CBOWMCTBOM HakJiena [2], 3HaYUTENbHO OOJIBIINM, YeM Y OOBIYHBIX CTa-
JIeH ¢ Takoi sxe TBepAOoCThio. ['paduk BIMSHUS HaKIeNa Ha TBEPAOCTD (PUC. 2) HATJISIAHO
3TO TIOKa3bIBaeT. Takue croiicTBa cranu ['anduibaa ocHOBaHB HA MTHOBEHHOM TIEPEXO0-
JIe ayCTeHHTa B MapTeHCUT(puc. 3) MpU HATWYUKM OOJBIION HATrpy3KH M TEMIIEpaTyphl,
YTO IPOUCXOIUT MPHU yAape.
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BrlmenepeuncieHHble CBOMCTBA OKAa3aJIMCh IPUMEHHMBI BO MHOTHMX OTpPacisax
MIPOMBILIJIEHHOCTU. A TIOCKOJIbKY IPUMEHEHHUE PE3aHMsl U KOBKH JUIsl MOJIYYEHUs U3Jie-
it u3 ctanu [anduiabaa HEBO3ZMOXKHO, JETANHM M3 ATOM CTAallM TMOJYYalOTCS MCKITIOYH-
TEJTHHO OTJIMBKOW HITH DJIEKTPO3PO3UOHHONU 00paOOTKOM.

UTOoOBI MOBBICUTh MEXaHUYECKHE CBOMCTBA, YIYUIIUTh CTPYKTYPY CTajH, €€ Mmoj-
BEPraioT CHEIHaIbHON TEepMHUECKOH 00paboTKe — ayCTEHW3allMH, KOTOpask COCTOUT B
CJIEIYIOIIEM: JINThIE 3arOTOBKH, COOPAHHBIE B «CaJKy», HaIrpPEBAIOT BBILIE TEMIIEPATYpPHI
T-T (puc. 3) (1050-1100 °C) mis TOoro, 4ToObl B ayCTEHUTE PACTBOPUTH KapOuUbl, Boc-
Gbuabl, HUTPUJIBI JKEJIe3a U MapraHia. 3aTeM 3Ty CTPYKTYPY (QUKCHUPYIOT, OXJIaxkaast OT-
JUBKY B XOJOJHOW IIPOTOYHOM BOJE, TEMIIEpaTypa KOTOPOM HE IOJDKHA IPEBBIIATH
30 °C B mporiecce Bceit TepMudeckoit 00padotku [3].

Bricokasi BSI3KOCTh ayCTEHMTa, M3HOCOCTOMKOCTh M HHU3Kas TBEPAOCTh CTalu
landunpaa npu GONBIIOM ypOBHE HaKJIeNa Hayalld HE3aMEHUMO HCIIOJIb30BAThCS TaM,
IJIe MaTepual JI0JKEH BBIAEPKUBATH U MOIVIONIATh CHIIBHBIE yAaphl 0€3 OBICTPOTrO BBIXO-
J1a U3 CTPOS: HAUMHAS C PENBCOBBIX KPECTOBUH U CTPEJIOYHBIX MEPEBOJIOB HA JKEJIE3HOA0-
POXHBIX MYTSAX, BOGHHON OpOHM, TAHKOBBIX, a Jlajee U TPAKTOPHBIX T'YCEHHULI, MEK U KO-
HYCOB Y IpOOMIIOK, 3aKaHYMBasi TIOPEMHBIMU PEIIETKAMH U 3yObsIMU U MIEPEIHUMHU CTEH-
KU JUTS KOBIIIA KCKABaTOpa, KOPIycaMH BUXPEBOM U MIAPOBOM MeNbHHUII U T.1.(puc. 3-6)

[1].

S P WOl s = 2

Puc. 5. PenbcoBble KpeCTOBHUHBI

Puc. 6. llexu npobunku Puc. 7. 3yObs ania koBia
Puc. 4-7. [lpumenenne cramu ["andunsaa
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B koHeuHOM HTOTE, K U3JI0’)KEHHOMY B 3TOM CTaThe MOXHO CJI€JaTh BBIBOJ: CTajlb
[Nanduipaa 3aHEMaeT BaXKHOE MECTO B Pa3BUTHH METAJTyPTrHYECKON MPOMBIILICHHOCTH.
J1aB HOBBII BUTOK B 3TOM Pa3BUTHH, OHA cTasia He3ameHuMou. Ctanb ['andunbaa umeer
CBOMCTBa, KOTOPBIM MPAKTUUYECKU HET aHAJIOTOB U KOTOpbIE ObLIM HEOOXOIUMBbI MHOTHM
00J1aCTAM METaJTONPOU3BOICTRA.

Cnucok JuTepaTypsl
Meszennn H. A. 3anumarensHo o xenesze. M.: Metammyprus, 1972. — 200 c.
I'ynses A.Il. Metammosenenue. M., 1986. — 544 c.
3. BonpHoBa T.®D. BricOKOMapraHimoBUCTBIE CTalw W ciuiaBbl. M. Metamnyprus, 1988. —
34l c.

N

PO.JIb UICKYCCTBEHHOM CPEJIbI B )KW3HU YEJIOBEKA

Maxpeesa Céeemnana Cepzeeena
MarucTpasT, JIOHCKOW roCcy1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET,
Poccus, r. PoctoB-na-/lony

B cratee chopmupoBano oOuiee moHsITHE KOMPOPTHON MCKYCCTBEHHOM CpeZbl, MPEANOCHUIKH K
(OpMHPOBAHUIO COBPEMEHHOM OJIArONPHUATHON Cpenibl Al KU3HEACSITEIbHOCTH YeJI0BEKa, a TAaKXKe CIIO-
coOBI BHEPEHUS MHHOBAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOE apXUTEKTYPHOE NIPOESKTUPOBAHUE.

Knioueswie cnosa: mpoeKTUpOBaHNE, UCKYCCTBEHHas cpena, KoMpopT, 6e30nacHOCTh, (PyHKIHMO-
HaJIBbHOCTb.

[IpoexkTrpoBanue OIaronmpusITHONW Cpelbl AJs CYHIECTBOBAHHUS 4Ye€lIOBEKa B YCIIO-
BUSAX OBICTPO Pa3BUBAIOMIETOCS M OOHOBIISIIOIIETOCS MUPA SIBISIETCS] BAXKHBIM BOIIPOCOM
HAIIETO BPEMEHU. [ JlaBHBIE YCIIOBHUSA, KOTOpBIE, YEIIOBEK MPEABSBIAECT K CPelie CBOETO
oOuTaHusA, MPEICTaBIAIOT COOOM KOMIUIEKCHOE pelieHHe U3 KOMGOpPTHOM, (QYyHKIHO-
HaJIbHON U 3CTETUYECKOIN COCTaBIAIOMMUX. «BBICOKOKaUeCTBEHHO OPraHW30BaHHAs Cpeaa
oOuTaHus crmocoOCTBYET UHTEUICKTYaJIbHOMY Pa3BUTHIO YEIOBEKA, U HA00OPOT, MPUMU-
THBHAs — Pa3BUTHIO TCHACHIIMH K OOIIECTBEHHOMN Jerpajallid Ha MEepBOM CTAIWU U WH-
TEJUIEKTYaJIbHOMY Pa3pyLICHUIO JUYHOCTH B JajbHeWleM» [l], 4TO B KOHEYHOM pe-
3yJIbTaTe, MPUBOIUT K COIIMAIILHOMY YIa/IKy HaIllero o0IIecTBa CO BCEX TOUEK 3PEHHUSL.

[Tonatue xomdopTa CONPOBOXKIAECT Pa3BUTHE UEIOBEUYECTBA U PACTET BMECTE C
YBEJIMUYMBAIOMIMMHUCS TOTPEOHOCTAMHU yernoBeka. Eciu panblie 4to Obl o0ecneduTsh ue-
JIOBEKY KOM(OPTHBIE YCIOBHUS CYIIECTBOBAaHUS HEOOXOAMMO YKPBITHS OT HEMOTOMbI, U
JUISL 3TOTO XBaTallo MEIephl, Iajiallia Uik HaBeca. B HacTosiee BpeMs CTpeMIICHHE JII0-
neit kK KoMpopTy, YIOTY U KpacoTe YBETUYHBAIOTCS, TO M MOCIY>KHIIO TOTYKOM JJISL BO-
JIOUMU apXUTEKTYpbl, HE TOJBKO KaK ()YHKUHMOHAJIbHOM COCTaBISAIOIIEH, HO 3CTETHUYe-
CKOM. YiyumieHue cdepsl KU3HEICSITEIbHOCTH 4YeJIOBEeKa BeleT K TpaHcpopmauuu ee
OpraHu3alliy, YTO B MPOSKTUPOBAHUU MPOSBIISIETCS B BHJIE YCOBEPIICHCTBOBAHUS (PopM
yepe3 (pyHKIMOHAJIbHBIE KayeCTBa, IO3TOMY MOXHO CJeNaTh 3aKIIOYEHHE, YTO KaxXIA0h
HCTOPUYECKOM 3MOXH CBOMCTBEHEH OTAENIbHBINA THUI apXUTEKTypbl. Takum oOpa3zom, co-
[MUATBHO-KYJIBTYPHBIC TTPEOOPa30BaHMsI, BhI3BAHHBIC HAYYHO-TEXHUYECKUM MPOrPECCOM
Y OKa3aBIlIME BIUSHUE HA XKU3HEHHOM YKJIaJe COBPEMEHHOIO YeJIOBEKa, BEIYT K CIpa-
BE/UTMBBIM MOTPEOHOCTSAM TpaHchopMauu GopM cpebl )KU3HEAEITENbHOCTH, €€ TPOeK-
TUPOBAHUS C YYETOM HOBBIX HYXI.

OObeKTHBHBIC TOTPEOHOCTH B MHTETPAIMH TIpoliecce GOPMUPOBAHHS CPEIBI 00Y-
CJIOBJIEHBI HEKOTOPBIMU TOKa3aTEISIMU:
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Bremnue:

* HEpaBHOMEPHOE OOMIINE MUTPALIMOHHBIX TOTOKOB;

* 0ECIOpPSAI0YHOCTb PACUIMPEHUS TEPPUTOPHIA;

* Hay4HO- U UH(POPMAITMOHHO-TEXHUYECKUN MTPOTpecc;

* 3HAYUTEJIbHOE MOBBIIICHUE KOJIMYECTBA ABTOTPAHCIIOPTA;

* SKOJIOTUYECKUE TUJIEMMBbI, CBSI3aHHBIE HE TOJIBKO YBEJIMUYEHHEM CPEACTB aBTOMa-
TU3allMM, HO M KOHIIGHTpaluedl HaceleHHs Ha CTa0WIbHOM U IPOMBIIIJIEHHO-
MIPOU3BOJICTBEHHOW TEPPUTOPHUH, YBEIMUYEHHEM IIJIOTHOCTH TOPOJCKON 3aCTPONKH, JIU-
HIEHHOW HEO0OXO0IMMOTO 03€JICHEHUSI U 0JIaroyCcTpoicTBa;

* COIIMAJIbHBIE TIPOOJIEMBI.

BuyrtpenHnue:

* )KU3HEHHBIN YKIIa]l M HAMPaBIEHHOCTh (PYHKIIMOHUPOBAHUS YEJIOBEKA;

* MIOCTOSIHHOE YYyBCTBO HEXBATKU IPOCTPAHCTBA B CBSA3U C BBICOKOU IJIOTHOCTBIO
3aCTPOVKH;

* TuJIeMMa KOMOMHAIIMYU OT/IbIXa U pabOThI, KaK CIIEJICTBUE BHICOKUX TEMIIOB JKH3-
HU (B T.4. pe3KOe COKpAIICHHE MPOAOHKHTEIBHOCTH COLMAIBHOTO OT/AbIXa OOOCHYET
HEO0OXOJIMMOCTh aKTUBU3AIMH CPEbl KPATKOBPEMEHHOTO OTABIXA).

OOIIHOCTh KOHKPETHBIX MOKa3aTesei, BBIBISET TO, YTO COBPEMEHHAs TOPOCKas
cpelia mpeObIBaeT B HEYPABHOBEIICHHOCTH MEXAY OObEKTUBHBIMU HYXJIaMH UHAUBH/IA B
yioTe, KomdopTe, 3anmTe, PyHKIMOHATHPHOCTH U JOCTHKEHUU OOECIeYeHHs ITUX TI0-
TpeOHOCTEH, YTO BAMSIET HA IICUXOAMOLMOHAIBHOE OJIaronoiIyyue YyeloBeKa U HYKIaeT-
Csl B CPOYHOM COBEPIIEHCTBOBAaHWU. VHTYUTHUBHAS MOTPEOHOCTh U CO3HAHUE YEIOBEKa
npeoOpasuTh NPUHIUITUATIBHO CPEy KUZHENEATEILHOCTH BBUY €€ HeOIaroycTpoeHHO-
CTH — 3TO MOATBEPKIACHUE IBOJIIOLMOHHON 00BEeKTUBHOCTU. TakuM oOpa3om, nepes cre-
IUAIKCTaMHU B OOJIACTU MPOEKTUPOBAHMS U CTPOMTENBCTBA BCTAeT 3ajaya (popmMupoBa-
HUSI KOMQOPTHOU cpeibl HOBOTO MOKOJICHUS ¢ MHHOBAIIMOHHBIMH OCHOBAMU U METOJaMU
K OpPraHM3alldM MPOCTPAHCTBA, COOTBETCTBYIOIIUM HYXIAM >KU3HENEATEIIbHOCTU YEJO-
Beka. B cuiy 3aKkoHOB npupoibl TpaHchopManust OT OJHOU CTPYKTYPhI K HHON HE MOKET
OBbITH BHE3AITHOM, TOITOMY MBIl MO’KEM YBHJIETh OCHOBBI PAa3BUTHUS U 00pa30BaHMs HOBBIX
($hopM B COBpEMEHHOH apXHTEKTYpE U Ha YPOBHE PEIKUX SIBJICHUM.

DTN BO3HUKHOBEHUS NEPBOHAYAJIbHO OCHOBBIBAIOTCS KaK MHHOBALlMOHHBIC YHU-
KaJlbHble OOBEKTHI, BIIOCIEACTBUM paclpocTpaHsomuecs cpeau HaceneHus. Kak moka-
3bIBACT UCTOPHUS, UIMEHHO OHU CTAaHOBATCS MapKképamu (BecTHHKaMu) Oyaymiero. Hampu-
Mep, pacIpOCTPAaHEHHE «3EJIEHHOW apXUTEKTYphl», ycTymuaTble (OpMBbI, BBEIACHHUE MO-
BEPXHOCTHBIX MPOLIECCOB B MHOTO(YHKIIMOHAJIbHBIE 3/IaHUs, YTO BIUIET Ha (OPMUPOBA-
HUE HOBBIX THUIIOB apXUTEKTYpbl. CIEACTBEHHO HBIHEIIHUE MPOLECCHl KUZHEEATEIbHO-
CTH TPEANHCHIBAIOT MOTPEOHOCTh MPOEKTUPOBAHUS cpesibl HoBoU (Gopmanmu. Kak moka-
3bIBAET, PEIICHHE BOMPOCA MPOEKTUPOBAHUS NCKYCCTBEHHON KOM(OPTHON Cpeibl MOKET
cleIoBaTh B OJAHOM HampaBiieHuu: [lepBoHayanbHO HEOOXOUMO OCHOBBIBATHCS Ha TOM,
YTO «IPUPOJIa — 3TO HE (POH AL apXUTEKTYPhI», a € PaBHOIPABHAsA, a TAKXKe 4acTO U
TOCIIO/ICTBYIOIIAsI COCTABIISAIONIAsE. AOCOMIOTHO OECCIOPHBIM SIBIIsSIeTCs (PakT, 4TO COBpe-
MEHHO€ OOIIECTBO HAINpPaBJISETCs K HEM30EKHOCTH KOMIUIEKCHOTO OCMBICICHHS U TIPOEK-
TUPOBAHUS TMpocTpaHcTBAa. Ha maHHON cTaauy pa3BUTHA YEJOBEKY YK€ HEOOXOIUMO
Oosnbliiee pa3BUTHE MPUHIUIIOB MPOCKTHPOBAHUS TOYESUYHOW WMIIM TPYNIIOBOM 3aCTPOMKHU
WHJVBHUIYAJIbHO CTOSIIMX 3JaHUN U COOPYKEHM, T. €. IPUMEHEHUS 3JaHUs KaK CTPOHU-
TeabHOU cephl. BaKHO MPUBBIKHYTH «MBICIUTh U MPOEKTUPOBATH CPEAAMUY, T. €. MOJI-
HOLIEHHBIMU TPEXMEPHBIMH MTPOCTPAHCTBAMH, BKIIOUAIOIIUME B ce0s BCIO HH(PpaCTypyK-
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Typy, YTO PENPE3EHTATHUBHO NPOSBISETCA B (POPMHUPOBAHUH CTPYKTYP, MIPOCTPAHCTBEH-
HBIX KOMILUIEKCOB U COOPY>KEHU.

HoBas cpena — 310 HOBbIE KOH(UTIYpaluy, COCTABISAIOIINE U KOMOMHALUU C HO-
BbIMH TpornieccaMd. Co BpeMEH Hay4yHO-TEXHUYECKOTO MEpPEBOPOTA, U, B MOCIEICTBUH,
nepexo/ia 4eloBeYecTBa B MOCTUHAYCTPUAIbHYIO (Da3y pa3BUTHSA >KU3HEACSITEIbHOCTh
yenoBeka nmpeodpazoBanack. CaMoil OONBIION [IEHHOCTHIO CErOHS SIBISETCS BpeMs, I0-
TOMY BCE€ MPOLIECCHI )KU3HEACITENbHOCTH YEJIOBEKA JOJDKHBI OBITH OBICTPBIMH, TOUYHbI-
MHU. DTO BEPOSITHO MOYKHO OpPraHU30BaTh C IOMOUIBIO PACIPOCTPAHEHUS MWHHOBALIMOH-
HBIX HOPM (PYHKIIMOHAJBHOCTU OKPY’KaIOIIEeHd Cpe/bl, UMEHHO 3TO MUMEET BIUSHUE Ha
pedopmMy IPOESKTUPOBAHUS KUJIBIX 3aHUI, TPOU3BOACTBEHHON U 1OCYroBou cpeabl. Ho-
Bas MHHOBaLlMOHHAs ()OpMa apXUTEKTYPHOTO MPOEKTUPOBAHUS JOJKHA COOTBETCTBOBAThH
puTMy U 00pasy KU3HU YelOBEKa, XKUBYILETo B ypOaHuctuueckoil oocraHoske. IIpoek-
TUPOBAaHME O053aHO OTBEYATh COI[MAIBHON COCTABIIAIONICH TaK Kak CIEH(PUUIHOCTH 3a-
HATUM U 00pasa >KWU3HU YeJIOBEKa BIUSET Ha CIEUU(PUKY, TO €CTh MpHUCHOCcAOINBAETCS
noJ pon 3aHsATHH. MckyccTBeHHa cpefa o0s3aHa COOTBETCTBOBATH JIBYM TJIABHBIM KpH-
TEPUSIM — YHUBEPCAJIbHOCTh M YHUKAJIbHOCTh. YHUBEPCAIBHOCTh XapaKTEpU3YETCs €€
00BEKTUBHBIMU (PaKTOPaMH — MHOTO(QYHKIIMOHATILHOCTH, SKOJIOIMYHOCTH U JOCTYITHO-
cTi. B cyObekTUBHBIX (akTopax (T.e. AJs KOHKPETHOIO MECTa) MPOSIBUTHCS €€ Xapak-
TEPHOCTh, TO €CTh HEMOBTOPUMOCTh. OCHOBHBIM (PaKTOPOM, OIPEACIISIONINM HaIpaBJie-
HUSl B apXUTEKTYpe, SBISIOTCS BO3PACTHBIE OCOOEHHOCTU MHAMBHUAA. [laHHBIE TTOKa3aTe-
JM ONPENENIIOT He0OOX0AUMOCTh MEpPeXoAa OT YAaCTHOTO MOAX0/a K KOMILJIEKCHOMY, OT
3IaHUM K apXOCTPYKTypaM. DTO BIUSET Ha METOJbI CPEJOBOTO MPOEKTUPOBAHUS CTAHOB-
JICHUSI apXUTEKTYPbI, TO €CTh UCKYCCTBEHHOM CpeJibl, a HE 3JaHUM.

CpenoBast CTpyKTypa — 3TO TUII MHOTO(QYHKIIMOHAJIbHOM, SKOJIOTMUECKH Ipeipac-
MOJIO)KEHHOM U MPEOBIBAIOIINN B KOPPEJSLMHI C OKPYKAIOIIUMH YCIOBUSIMH apXUTEKTY-
pBl. DTO MPUHLHUI TPOCTPAHCTBEHHO-CPEIOBOM ApXUTEKTYPHI, B POJIU JACICHUS MPOEKTU-
pOBaHMsI, KOTOPO 0003HAYAETCsl JTOKAIbHAsI apXUTEKTYPHO-TPAIOCTPOUTENIbHAS CTPYK-
typa (JII'C). JIT'C — 3T0 HOBasi COBOKYIHAs BEJIWYWHA, MHHOBAIIMOHHAS CTPYKTYpa, CO-
3/1JaHHAs U3 NHTErPUPOBAaHMS 34aHUS U TEPPUTOPHH.

Cpena HOBOTO MOKOJEHUS — 3TO KOMQOpT, 0€30macHOCTh, (PYHKIIMOHAIBLHOCTD,
KpacoTa ¢ Ka4yeCTBEHHO HOBBIMU NapameTrpaMu. M3yueHnue uctopuu GopmMooOpa3oBaHUs
31aHUN U 00OCHOBaHUE MPEJJIOKEHHOTO METOJIa pacCMaTPUBAETCS B MarucTepckoil pa-
00Te, B KOTOPOW MPOBOAUTCS YIIIyOJIEHHOE HaydHOE HCCIe0BaHUE U pa3padaThIBaeTCs
IIPOEKT.
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COBPEMEHHBIE TEHAEHIUN APXUTEKTYPHOI'O IPOEKTUPOBAHUSI
AKUJIbIX 3JAHUU

Mewepakoea Hpuna Cepzeeena
MarucTpasT, JJOHCKOW roCy1apCTBEHHBIM TEXHUYECKUN YHUBEPCUTET,
Poccus, r. PoctoB-na-/lony

B crarpe BBIABIEHBI OCOOEHHOCTH M TEHACHIMH B MPOEKTHPOBAHHHM COBPEMEHHBIX JKMJIBIX JIO-
MOB. B mporecce mccnenoBaHus MpoaHAIM3UPOBAHEI HOPMATHBHBIE MCTOYHUKH MPOEKTHPOBAHUSA, Pa3-
JIWYHBIC TJIAHUPOBOYHBIE PELICHUs, SKCTEPhEPhl U MHTEPbEPHI KIWIBIX JOMOB. B mpoliecce aHann3a BbI-
SIBIIEHO, YTO COBpPEMEHHAs THITOJIOTHS KIIIBIX 3[aHWHA OTINYAETCS CYIIECTBEHHBIM OOMINEM M HMEET
naBHee mpoucxoxaeHne. [[poeKTupoBaHne KIIIBIX JOMOB U MHOTO3TaXXHBIX JKHIIBIX KOMIUIEKCOB MTPOU3-
BOJIUTCS C YIETOM apXUTEKTYPHBIX aCIIEKTOB PailoHa 3aCTPOUKH.

Kntouesvie cnosa: xunbie 00pa3oBaHusi, KOMPOPTHOCTh, PETHOHATIBHBIE OCOOCHHOCTH, KOHIIC-
uu popMooOpa3oBaHMs.

[IpoekTrpoBaHuE KUJIBIX 3AAHUM — 3TO TPYJOEMKUH U TpeOyrouuii 00JIbIION OT-
BETCTBEHHOCTH IIPOLIECC, PE3YIbTAT KOTOPOIO BIMAET HA MOCIEAYIOLIYIO SKCIUTyaTallUIo
3naHus. B TeyeHue mpouecca MpoeKTUPOBAHUS JKUIJIOTO 3/1aHUSI HEOOXOJMMO THIATEIbHO
npopaboTaTh KaXIyl0 JeTalb. B MHOTrO3Ta)XHBIX 3/1aHUAX JOJKHBI YYUTBHIBATHCS Kak
(byHKIMOHANIbHBIE, TaK U 3cTeTHYecKue ¢akTopsl. [InaHupoBKHM KBapTUpP TOJHKHBI OTBE-
YaTh COBPEMEHHBIM (DYHKIIMOHAIBHBIM HOpMaM, a TakXKe YYUTHIBATh HACTOSILINE TEH-
JEHIINU B qu3alHe noMenieHuid. HoBble colManbHO-3KOHOMUYECKUE YCIOBUS CTPAH MO-
CJIETHUX JIET, a TaKKe MOBBIIIEHHOE BHUMaHUE 3(PPEKTUBHON pa3pabOTKU TEPPUTOPUU
ropoJia 1al0T HaIpaBJIEHHE MHHOBALIMOHHBIM OTBETBJICHUAM IPOEKTUPOBAHUS, HAYaJIach
MHTEHCHBHAs 3acTpOHKa OOJIBIIMHCTBA HOBBIX JKMJIBIX pailoHOB. [losiBHMIIOCH COBpeMeH-
HOE€ MPECTUKHOE C TOUKHU 3peHusi KoMpopTa 1 MECTOPACIIONIOKEHUS Kuuiie. B mpouec-
ce MPOEKTUPOBAHUS KUJIOTO JJOMa NMPpopadaThIBAIOTCSI BAPUAHTHI PA3JIMYHBIX KOHLIETIIIUI
ApPXUTEKTYPHBIX IUIAHWPOBOK, YUYNUTHIBAIOLIUX MPOAABAEMOCTh POEKTUPYEMOM IJIOIATN
Kuibs. OOQHUM W3 BaXHEUIINX DJIEMEHTOB ITPOCKTUPOBAHUS JKUJBIX 34aHUM SIBIIAETCS
BBIOOpD KOHCTPYKTHBA MPOEKTHPYEMOTro Kujioro oobekTta. B nanmpHeiimem sta 6a3oBas
XapaKTEpUCTUKA MPOEKTa Oy/AET BIUATH Ha BO3MOXHYIO BapUAaHTHOCTh MJIAHUPOBOK KH-
JIOW TUIOIIAIU, IPUMEHSAEMBIE U30JISILIMOHHBIE U OT/AEJI0YHbIE MATEPHUAIIBI, PACXO] CTPOU-
TEJIBbHBIX MATEPHUAJIOB U IPUMEHSAEMYIO CTPOUTEIBHYIO TEXHUKY, & 3HAYUT OKYIa€MOCTb
U TMPOJIaBaEMOCTh IPOEKTUPYEMOT0 JKHUIIOTO 0OBEKTa.

B ypOanuctuyeckoil OOCTaHOBKE YETKO BHUHO OpraHU3alMs HOBOM XymOXke-
CTBEHHOCTH JKWJIBIX JOMOB. ¥YBEIMYEHUE KAUECTBA CTPOUTEIBCTBA KUJIbSl CTAJIO OYEBU/-
HO Ha ()OHE KOHKYPEHIIMU HA PBIHKE XWJIMIHOTO CTPOUTENHCTBA, C MPOUCXOASIIEH MO-
JEpHU3ALMN WHIYCTPUAJIbHBIX TEXHOJIOTMM M HCIIOJIB30BAHUEM COBPEMEHHBIX CTPOHU-
TeNbHBIX MaTepuanoB. B 3Tux ycnoBusix mensercs tunosorus. [Ipeobpa3zoBanus 3arpa-
TUBAIOT KaK (DYHKIIMOHATbHO-TIAHUPOBOYHOM CTPYKTYPBI KUIMILA, TAK U 3CTETUYECKYIO
YacTh XKWIbIX JOMOB. OOHapyKeHHE M HCCIEAOBAaHUE PA3BUTHUA (PYHKIMOHAIBHBIX, TH-
ITOJIOTUYECKUX, DKOHOMHUECKUX U XYJ0KECTBEHHOI'O aCIIEKTOB JKUJIUIIA, [TPEAOCTABIISIET
BO3MOKHOCTb IPUITH K HEKOTOPBIM TMIIOTE3aM U Mpe/IcKa3aTh CLEHAPUN Pa3BUTHSI TEH-
JICHIIUH €T0 DBOJIIOLUH.

CoBpeMEHHOE APXUTEKTYPHOE NPOEKTHUPOBAHUE JKWIMILHOTO IPOCTPAHCTBA U
CTPOMTENHCTBA UMEET OOMIINE Pa3HOOOpa3HBIX (OPM — 3TO CBSI3aHO C (POPMHPOBAHUEM
TUIIOJIOTUM B acnekre BpeMeHH. OcoOeHHOE BIMSHHE OKa3bIBAaeT MPOLIECC COBEPILEH-
CTBOBAHMS KWINIIA B COOTBETCTBUM C U3MEHSAIOIIKUMHUCA OTpeOHOCTAMU. B Hamie Bpems
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0COOEHHO PacHpOCTPAHEHBI KUJIbE JJISl TPAXK/IaH CO CPETHUM U BBICOKUM YPOBHEM JI0XO-
JIOB CEKIIMOHHOT'O TUIIA CpeHEeW W MEePeMEHHON ATaXKHOCTH, MPU ATOM, B OOJILIINHCTBE
CBOEM, 3THU JIOMa SIBJISIOTCS UHAUBUAYATbHBIMUA MPOSABICHUSAMU. CIIEUATUCTHI aKIIEHTHU-
PYIOT BHUMaHUE 3CTETUYECKON COCTABIISIIONICH 3IaHUM U YK€ HA CTaJUHd MNPOCKTUPOBA-
HUSl TEHEPUPYIOTCSI pelIeHUs], MO3BOJISAIONIME HCIIOJIb30BaTh HEOOXOJUMBIE MaTEepUAIbI
JUISl IPUMEHSIEMBIX apXUTEKTYPHBIX PEIICHUM.

Ecau obpatutbes k OOpailieHne K aHalu3y apXUTEKTYpPHO-TIIAHUPOBOUHBIX OCO-
OCHHOCTEH W BBIABJICHHE aKTyaJbHBIX HANpPaBlIEHUH B MPOEKTHPOBAHUU COBPEMEHHOTO
YKUJIUIIA, TO MOKHO YBUJIETh YETKO BBIJIEICHHBIE MHHOBALIMY B MPOEKTUPOBAHUM KUJIBIX
JToMOB. B mipoiiecce n3ydeHuss HEOOXOUMMO IPUNTH K PEIICHUIO CIEYIONIUX 3a/1a4:

— BBISIBJICHHE TCHJCHIIUN PAa3BUTHSI KUIJIOH apXUTEKTYphI, UCCIIETOBAaHUE UCTOPHU-
KO-COLIMAJILHOTO reHe3uca (popMUpPOBaHUS KUIOTO JOMA;

—omnpenaeneHne  (aKTOPOB, OKA3bIBAOIIMX  BJIUSHUE Ha  aApXUTEKTYpHO-
XYJI0’KECTBEHHBIE U 00BEMHO-TNIAHUPOBOYHBIC PEIICHHUS KUIIBIX JOMOB;

— BBISIBJICHHE COLIMAJIBbHO-PKOHOMUYECKUX OCOOCHHOCTEH M XapaKTepHBIX 4epT,
onpenensomuX (HyHKIIMOHAIHHO-TUNIAHUPOBOYHYI0, 00BEMHO-TIPOCTPAHCTBEHHYIO U ap-
XUTEKTYPHO-XYA0KECTBEHHYIO CTPYKTYPY KIIHIIA;

— BBISIBJICHHE OCHOBHBIX TEHJICHIIUN (DOPMUPOBAHUS KUIIBIX IOMOB U PEKOMEH/Ia-
WA JUIs1 UX IPOEKTUPOBAHUS;

— pa3paboTka (PYHKIHOHATHHO-THUIIOJOTHYECKUX CXEM COBPEMEHHOTO KOMQOPT-
HOTO KHUJIOTO I0Ma U KBAPTHUPBL.

B 60-70-e roas! mpomnuioro cToyieTys MIaHUPOBKa TOPOACKON cpeibl MTPOUCXO0IrIa
B OOJIBIIMHCTBE 4-5 3TAXXHBIMHU JIOMaMH C JOMUHUPOBAaHUEM KPYIHOMAHEIHLHOTO CTPOU-
TEJIbCTBA. 3aHUS MPOEKTUPOBAIUCH C TOUKU 3PEHUS OPUEHTALIMU MO CTOPOHAM CBETA, C
Y4eTOM PO3bl BETPOB, a TaKXkKe Xapakrepa peibeda mecTHOCTU. CrpyIlIUpOBaHHBIC B JKU-
JbI€ paiOHBI U MUKPOPAHOHBI, OHU COCTABJISUIH 3aKPBIThIE MMPOCTPAHCTBA JIsI YMEHBIIIEe-
HUS JICHCTBUS TOCIIOACTBYIOIIUX BeTpoB. JKuIibie JoMa OallIeHHOTO THUIIA, T.€. 9-TH ATax-
HbIC, KaK 3/IaHHs TOBBIIICHHON 3TaXHOCTH, CTPOWJIHCH B Pa3HOOOpa3HBIX CErMEHTax
paliOHOB, HAa y4acCTKax C XOpOIIeW MnepcrneKTUBOu. Llenb UX CTpOoUTENnbCTBa yBEIUUYUTH
JTUHAMUYHOCTB U CBO€OOpa3re B CIOXKHUBIITYIOCS 3aCTPOUKY.

APXUTEKTYPHBIC PEIICHUS KUJIBIX KOMIUIEKCOB M OT/ACIBbHBIX KUJIBIX JIOMOB I0O-
CJIETHUX JIET BBITOJHO OTIMYAETCs OT PaHee BO3BEICHHBIX MpodhecCHOHAIBHON Mpopa-
OO0TKOM M 00Pa3HOCTHIO APXUTEKTYPHBIX perieHui. Pe3ko moBbiaeTcs 3TAXXHOCTh KH-
701 3acTporiku. B 70-e roabl CTPOSATCS OJHOTHIIHBIE MHOTO3TaXKHBIE KUJIbIE IOMA C He-
BBIPA3UTENIbHOM apXUTEKTYpOM, HO YK€ B 3TO BpPEeMsl apXUTEKTOpPbl HAUMHAIOT BCTpau-
BaTh U MPUCTPAUBAThH PATMYHOTO poAa 0OCITYKUBAIOIIUE HACEIEHNE TOMEIIICHUSI.
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1. 3meyn C.I., Maxanpko B.A. ApXUTeKTypHas TUIIOJNOTHS 3JaHUN U COOpYKEeHHH. — M.:
Apxurektypa-C, 2004. — 238 c.
2. epemesckuit M.A. XKunbie 3manns. KoHCTpYKTHBHBIE CUCTEMBI U DJIEMEHTHI IJI HHTYCTPH-
aJBHOTO CTPOUTENbCTBA. — M.: ApxutekTypa-C, 2005. — 123 c.
3. Jlucuuman M.B., IIponun E.C. ApXuUTEKTypHOE NPOEKTHPOBAHHE XWIBIX 3HaHUA. — M.:
ApxurektypaC, 2006. — 488 c.

97



IHOAMMUIITHUKOBBIE CTAJIN

Mynwizee Ezop Anexcanoposuu
ctyneHt, CaMapcKuil TOCy1apCTBEHHBIN TEXHUUECKUI YHUBEPCUTET,
Poccus, r. Camapa

I[J'ISI HU3TOTOBJICHUSA ITIOJIIUITHUKOB TpC6yCTC$I crienyaibHasd IMOAUIMITHUKOBAA CTallb, KOTOpas
JOJIDXKHa O6J'IaI[aTI) OIMpPEACJICHHBIMU KaUCCTBAMU U cBolicTBamMu. B cTatbe paccMaTpUuBarOTCA BUABI TAKUX
cTaJIeil ¥ U1 KaKuX IOAIIUITHIKOB OHU OPUMEHAKOTCA.

Kntouesvie cnosa: NOAINUITHUKOBBIE CTANIU, TBEPAOCTh, TEPMOOOPAOTKA, BKIFOUCHUSL.

Cranp MOAIMIMITHUKOBAST HY)KHa JUIsl U3TOTOBJICHUSI KOJIEIl, IAPUKOB M POJUKOB
MOJAIIUITHUKOB KaueHusl. J{Jis MOAMIUITHUKOB KaueHHs TpeOyeTcs CTallb, HMEIOIIasi BHICO-
KYIO TBEpJOCTb, U3HOCOCTOMKOCTh U CONPOTHUBISAEMOCTh KOHTAKTHOU yctanmoctu. K Ta-
KM TPEeOOBAHUSM IMOJIXOJUT BBICOKOYTJIEPOJIUCTAsE XPOMHUCTAsi CTallb BBICOKOTO Kaue-
CTBa, YUCTAs MO HEMETAJUTMUYECKUM BKIIOUEHUSIM U KapOUIHOM HEOTHOPOTHOCTH.

Cranp NOAIIMIIHUKOBYIO H3rOTOBIAIOT M3 Mapok X4, HIX15, HIXISCI n
HIX20CT.

XpoM yBETUYHBAET TBEPJOCTh U M3HOCOCTOMKOCTh CTAJIM U O0ECIeUYnBaeT HEOO-
XOJIUMYIO TTPOKAJIMBAEMOCTh. JIerupoBaHue KpeMHUEM U MapraHileM IPOBOJAT IJIs MO-
BBILICHUS MPOKAIUBAEMOCTH U IPUMEHSIOT JJIs CTajleil, KOTOpble UCIIOJIBb3YIOTCS IS U3-
TOTOBJICHUSI KPYITHOTa0ApUTHBIX MOAIIUITHUKOB (C TOJNIIMHON cTeHKH 6oiee 10 Mm).

ComnpoTHBiIeHNE KOHTAKTHONW YCTaJIOCTU HAIMPSAMYIO 3aBUCUT OT HAJIMYUS Pa3iIdy-
HBIX METALTyPrudeckux AePeKToB (CyIbGUIHBIX U OKCUIHBIX BKIIOUYEHUN, TOPUCTOCTH
U JIp.), KOTOpbIE, TMoMajas Ha pabodyro MOBEPXHOCTH, CIYXKAT KOHIIEHTpATOpaMHU Harpsi-
YKEHUH, BBI3BIBAs MPEKIECBPEMEHHOE pa3pylIeHUE CTalIM OT ycTanocTu. He menee Bpen-
HBIMH (aKTOPaMH, CIIOCOOCTBYIOIIMMU TMPEXKICBPEMEHHOMY Pa3pyIICHUIO CTAlld, SIBIIS-
I0TCS KapOUIHAs TUKBAIUS U CTPYKTYpPHAs MOJIOCYATOCTb.

Cranb OTOACOKEHHAs TOpsYeKaTaHasi, KaluOpoBaHHAS U CTallb CO CIEIUAIBLHON OT-
JIEJIKOW MOBEPXHOCTH B COCTOSIHMM MOCTaBKM JOJLKHBI UMETh TBEpAOCTh: 179-207 HB —
st Mapku LHIX15; 179-217 HB — nns mapok HIX15CT u HIX20CT'.

Cranp NOAIIMITHUKOBYIO M3TOTOBJISIOT B BUJIE TIPYTKOB, Tpy0, mpoBosioku. [locie
CMATYAIOMIET0 CPEpOUTU3UPYIONIETO OTKUTA OHA MOTYYaAeT CTPYKTYPY MEIKO3EPHUCTO-
ro MEepiuTa, YTO 00ECTeUnBAET YIOBIETBOPUTEIHHYIO 00padaThIBAEMOCTh pe3aHUEM U
XOpOIIYIO MJIACTUYHOCTD MPHU XOJOAHOM IITAMIIOBKE HIAPUKOB WU POJIUKOB.

TepmooOpaboTka JeTanell MOAIIMITHUKA COCTOUT U3 3aKajJKU U HU3KOTO OTITYCKa.
Mexannueckue cBoicta craneil Mmapok X115 u HIX15CI ayist mapuko- v poJIMKOIO-
HIUITHUKOB TIOCTIE 3aKaJIKK U HU3KOTO OTITYCKa MPUBEICHBI B TAOJIHIIE.

Tabmuma
Hnst cranu mapku X 15 st cranu mapku [IX15CT
IIpenen [Ipenen BbI- [Ipenen
HAC MPOYHOCTH | HOCITUBOCTH ¥ napHas MPOYHOCTH Hpenen sbisoc- | ¥ napHas
HpH W3- —— B$I3KOCT;), HpH W3TH- JUBOCTH TIPH BSISKOCT;),
6e, MITa MITa Jx/cm 6e, MITa n3ruoe, MIla Jx/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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[lepcrieKTUBHBIM SIBIISIETCSI MPUMEHEHUE MHAYKIIMOHHOTO HArpeBa JUisl 3aKaJKu
JieTaneil NOAIIUITHUKOB KauyeHMs], 4TO JAeT BO3MOYKHOCTbH IOJIYYUTh TBEPJbIl MOBEPX-
HOCTHBIM CJION C COXpaHEHHEM BSI3KOM cep/ilieBUHBI. Tak pa3paboTaH U BHEJIPEH B Mac-
COBOE MPOM3BOJACTBO IMPOIECC 0OBEMHO-ITOBEPXHOCTHON 3aKaJKU KOJEI TSHKENO Harpy-
YKEHHBIX TOJUIUITHUKOB U1 OYKC >KEeJIe3HOJOPOKHBIX BaroHoB u3 ctaynu Mapku L1X4 c
OTPaHWYEHHON MPOKAIMBAaeMOCThIO. 11 XOTS B 3TOM cilydyae 3aKkajluMBaeMble KOJIbIA MOJI-
MINITHAKA HATPeBAIOTCS WHAYKIIMOHHBIM CITOCOOOM HAcKBO3b (TommuHa Koser 12-20
MM), M3-32 OTpaHUYCHHOU NpoKamuBaeMOCTH ctainu Mmapku [1I1X4 oOpasyercs 3akayieH-
HBIH CJIOM CO CTPYKTYPOM MapTeHCUTa TOMMIUHON Beero 2,5-3,5 mMm (61-64 HRC). Cepn-
LIeBMHA KoJblia octaercs 6onee mMsrkoi (36— 42 HRC) u BsA3Koi, UMes IpH ITOM CTPYK-
Typy Tpooctuta u copoura. Konbua nogmmnuaukos nocie takoil TO xapakrepusyrorcs
BBICOKMMH MOKA3aTeNIIMU KOHCTPYKTUBHOW IMMPOYHOCTH.

TBepIOCTh MOBEPXHOCTH JAeTalied MOJMUIMITHUKA MpH JII000OM crocobe 3aKaiku
noyxHa ObITh B ipenenax 61-66 HRC. Ilocnenneit onepanueii TepmMudeckoil o00paboTku
ABJISIETCS HU3KUM oTnyck npu temieparype 150—170 °C ¢ BeiaepkKoii B TeueHue 2—5 4.
Llenp oTnycKka — yMEHbBIICHUE 3aKAJOUYHbBIX HAMPSKEHUN B JeTalsx noamunauka. [lepen
OTIIYCKOM JUIsl CHMKEHMSI KOJIMYECTBA OCTATOYHOIO AYCTEHUTAa MpPEUU3UOHHBIE (0C000
TOYHOT'O M3TOTOBJIEHUS) MOAIIUITHUKY MTOABEPTal0T 00pabOTKE XOI00M C OXJIAKIECHUEM
no temmeparypsl —10..-20 °C. DTo nemaeTcs IS TOBBIIMICHUS CTAOMIBHOCTH HX
pa3MepoB.

[MogmmnHuKN Ka4eHUsT — BaXKHBIC JIETaTd MHOTUX MAalIWH U MEXaHU3MOB, MOATO-
My CTaJH JUIsl UX IMPOU3BOJCTBA SIBJISIOTCS KOHCTPYKIIMOHHBIMH, IO COCTaBy M CBOM-
CTBaM OHU OJIM3KM K WHCTPYMEHTAIbHBIM H3-32 PAa0OTHI MPU BBICOKUX JIOKAJIBHBIX
Harpyskax.

OcHoBHbIE TPeOOBaHUS K MOJITUITHUKOBBIM CTAJISIM CIIEYIOIIHE.

1. Bbicokast crathueckasi rpy30noabeMHOCTh. [IpenenbHoil gBisieTCs Harpyska,
pU KOTOPOM JOMYCTUMBIE OCTAaTOYHBIE JIehopMaIli B 30HE KOHTAKTa MEXAY IapUKOM
(ponukom) u konbiiamu MeHee 0,01% auamerpa mapuka (posuka). JlaBieHus B JaHHOM
ciydae pocturaroT 4000 MITa. [ToaTomy BbIOpaHbl 329BTEKTOUAHBIC, IETUPOBAHHBIC CTa-
mu ¢ conepxkanueM 1% C u 1,5% Cr (tuna IIX15), o6paboTaHHbIe 3aKaTKON U HU3KUM
OTIYCKOM JIJIsl MakcuManbHOUM TBepaocTH. B mapke cranu IIX15 (I'OCT 801-78) 6ykBa
Il o3HayaeT «MAPUKOMOAIIMITHUKOBAS», a 15 — cogepkanue Cr B IECATHIX TOISAX MPO-
nenrta. Cranb conepxkut 0,95—1,05% C u 1,30-1,65% Cr.

2. BbIcOKO€ COMPOTUBIEHNE KOHTAKTHON ycTanocTH. OHO 3aBUCHUT OT KOJIMYECTBA
CyNnb(PUIHBIX U OKCUJIHBIX BKIIOYEHUH, a TAKXKE OT COJIEpkKaHUs BOAOPO/Ia, KOTOPHIE MO-
HUKAIOT JOJTOBEYHOCTh U CIIOCOOCTBYIOT YCKOPEHHUIO Pa3pyIICHHs] M3-3a KOHTAKTHOU
ycranoct. OTcroa TpeOOBaHMsI IO YUCTOTE B OTHOIICHWU HEMETaJUIMYECKUX BKIIIOUE-
HUM K KapOuaHoi HeonHopoaHocTU. CriocoO GOphObl ¢ HEMETAITMYECKUMU BKIIFOUEHU-
amu — paduHupyromue neperasbl. Eciu npunsts 3a 100% conepikaHue BKIIOYCHUHN B
[IIX15 OoTKpBITOH BBITUIABKH, TO MOCJIE 00paboTKu CHHTeTHYeCKUM IutakoM B [IIX15-111
COJlep>)KaHME BKJIIOUEHUH yMeHblaeTcss 10 45%, mocine BaKyyMHOAYIOBOW IUIaBKH
IX15-BA — no 35%. Hcnonb3oBaHuWe NUIaka W BaKyyMHO-AYTrOBOTO IeperuiaBa
X 15-1]] obecrieunBaet yxe 25% BKIFOUCHHIA.

3. [logmMNHUKKY KayeHUsl UCIBITHIBAIOT U3HOC OT MBUICBUIAHBIX YaCTHUI[ TPYHTA,
no3TomMy npucyrcTBue B craiu Cr G1aroTBOPHO T€M, YTO OH YBEITMYHMBACT KOJIMYECTBO
KapOHIHOM (ha3bl U MO3BOJISET MOTYUYUTh TBEP/bIE CEHaIbHbIE KapOUIbI.

4. PazMepHasi CTaOMIBHOCTh — JOBOJBHO CHIIBHO BaXKHBIM MapaMeTPOB TOIIITHII-
HUKa KaueHUsl, MOCKOJIbKY M3MEHEHHUsI Pa3MEPOB MPUBOIAT K 3aKIMHUBAHUIO MOJIIUII-
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HUKa U €ro paspyuieHuto. JJonyctumeie n3MeHeHus: pazmepoB MmeHee 10~5 MM, oHU 3aBU-
CSIT OT COJIEpP KaHMsI OCTATOUYHOTO ayCTeHUTA. YeM MeHbIIIe 1015l OCTATOYHOTO ayCTEHHUTA,
TEM JIy4Ille, TaK KaK MMPU BBICOKUX Harpy3kax MOET MPOU30MTH MEepPEeXo/l €ro B MapTEH-
CUT C U3BMEHEHUEM 00bema.

JIisi MOAIIMITHUKOB CHEIUANIBHOTO Ha3zHA4YeHHs, paboOTaloOlUX B arpecCHUBHBIX
cpelax, MPUMEHSIOT KOPPO3HMOHHOCTOWKHE (HEp>KaBelolllre) MOAIIUITHUKOBBIE CTallu.
Onu conepxat 18% Cr u xapakTepu3yIOTCsl XOpOIIed H3HOCOCTOMKOCThIO U KOPPO3UOH-
HOI croiikocThio. OHa U3 Takux crajei — 95X18, ee TepmooOpaboTKa — CTyNEHYATHIN,
M3-3a HU3KOW TEIUIONPOBOJHOCTH, HarpeB moa 3akaiky 850 °C, 3atem 1080 °C, oxia-
KICHUE B Macjie WIHM CTpye rasa, 3aTeM 00paboTka xomnonoMm, otnyck 160 °C — 3 4,
HRC 58-60.

JI71st MOAIIMITHUKOB, pa0OTAOIIKX MPH MOBBIINIEHHBIX TEMIEPATYPaX MPUMEHSIOT-
Csl IUCTIEPCUOHHO-TBEPCIONINE CTaIN — BHICOKOIIPOYHBIE CTaNM, KaK U BCE MOIIIUITHU-
KOBBbI€, HO C BBICOKOM yCTOWYMBOCTBIO K TMOBBIINICHHBIM TEMIIEpAaTypaM JKCILTyaTalliu.
Haunyumme mexaHnueckre CBOMCTBA TaKMX CTallel TOCTUTAIOTCS B Pe3yJbTaTe BTOPUY-
HOTO TBEPJICHUSI.

N3 nucnepcuonHo-TBepactomen ctanu §X4BID2II nenaroT TEMIOCTOMKHE MOA-
munHUKd. [Ipyu MoOBBIIIEHNU TeMIepaTyphl OTIYCKa Y TaHHOW CTalld HAOIIOAaeTCsl Po-
Ban TBeppoct HRC mpu 250400 °C, uto cooTrBeTCTBYET pacnaay mapreHcura. [lpu
Harpese Bbille 400 °C TBepIOCTh BHOBb MOBBIIIAETCS, HAUMHACTCS BTOPUYHOE TBEPJIE-
HHE, MAKCUMYM TBEPAOCTH aocturaetcs mpu temieparype 500-550 °C. TepmoobpaboTka
TeruiocToikoit cranu §X4B9M2III BrimtovaeT B ceOs CTyNeHYAThI HArpeB MO/ 3aKaIKy —
BHavase 800 °C juist CHATHUS HANPSHKEHUH, BEI3BAHHBIX 3alla3/IbIBAaHUEM HarpeBa cepjlie-
BUHBI AeTanu, 3ateM 1230 °C; 3akanka B Maciio; oTiyck npu temmeparype 570 °C no 2 4
3 pa3a I CHUKEHHUS KOJUYECTBA OCTAaTOYHOIO aycTeHuTa. Jletanu MOAMIUITHUKOB U3
Tako¥ ctanu umerot TBepaocts HRC 59.

PaccMoTpeB MOAIIMITHUKOBBIE CTaM, MOXHO CJI€JIaTh BBIBOJ UYTO CYIIECTBYET
OYEHb MHOECTBO HIOAHCOB IMPHU BHIOOPE CTANIU I MOAIIMITHUKOB, a TAK)KE MHOTOE 3a-
BHCHUT OT Ha3HAYEHUS MOAIINITHUKOB.

Crnucok JuTepaTypsl
1. Amnypse B.M. CnpaBouHHMK KOHCTpyKTOpa-MammHocTpouTens. M.. MammHocTpoeHue,
2001.-T.2.-912c.
2.  https://ozlib.com/863318/tehnika/podshipnikovye_stali

HPUMEHEHHUE APXUTEKTYPHO-IINTAHUPOBOYHBIX IPUEMOB
KOHCTPYKTHBU3MA B IPOEKTUPOBAHUN COBPEMEHHBIX
KNJIbIX 3TAHUN

Huxumuna Kanna IOpvegna
MarucTpasT, JJOHCKOM rocy1apCTBEHHBIM TEXHUUECKUN YHUBEPCUTET,
Poccus, r. Poctos-Ha-/ony

Cratbs MOCBSIILIEHAa TPUMEHEHUIO apXUTEKTYPHO-TUIAHUPOBOYHBIX MPUEMOB KOHCTPYKTUBHU3MA B
MIPOCKTUPOBAHUH COBPEMEHHBIX JKHIIIBIX 37aHMM. PaccMaTpuBaiOTCS OCHOBHBEIC TEHACHINH (HhOPMHPOBA-
HuUA xuiioil cpenpl 1920-x TO10B, CO3BYUHBIE COBPEMEHHON apXUTEKTYpe, MO3BOJISIIOLINE CO3AAaTh JKUIIbIE
KOMIUIEKCHI C aKTyaJIbHBIMUA 00BEMHO-TUITAHUPOBOYHBIMU U apPXUTEKTYPHO-00pPa3HBIMU PEIICHUSMHU.

Knroueswvie cnosa: KOHCTPYKTHBH3M, COLIMAJIBHOC XWUJILEC, ITPUEMBI ITPOCKTUPOBAHUSA, TUITIOJIOTUA
KBapTHp, COLIMAJIbHASI KOMMYHUKAIH.
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AHallU3 apXUTEKTYPHBIX MPUEMOB B MPOCKTUPOBAHUU KWIBIX 3/IaHUI BpeMEH
KOHCTPYKTHBHM3Ma B Hallle BpeMsl UMeeT Bce OOJbIIYI0 Ba)XKHOCTh, TOTOMY 4TO 1920-€
roJIbl PeIagnuch NpoOIeMbl, paCIpOCTPAHEHHBIE B COBPEMEHHOM apXuTeKkType. ['1aBHbIE
HOPMBI KUJIUITHOTO CTPOUTENHCTBA — 3KOHOMUYHOCTb, KOMIAKTHOCTb, MHOTO(YHKIIHO-
HAJIbHOCTh, CBOMCTBEHHBIE MIEPUOAY KOHCTPYKTUBU3MA B APXUTEKTYpE, SIBISIIOTCS 3]1000-
JTHEBHBIMH U BJIMSIIOT Ha MPOIECC MPOSKTUPOBAHUS HOBOT'O COLIMANBHOTO Xuibsi. B XXI
CTOJIETUH, B CBSI3U C MEpeceCHUEM OOJbIeH YacTu HaceleHus B Oojee 0i1aroycTpoeH-
HBIE€ YACTH CTpaHbl, TEMaTUKAa MPOCKTUPOBAHUS (PYHKIIMOHAIHHOW >KWUJIOW 3aCTPOUKHU
MPOJOJIKACT OCTABAThCA 3HAUMMOM M HYXIACTCsl B MCCIIEOBAaHUHU MPOTPECCUPYIOIIUX
IUIAHUPOBOYHBIX W apXUTEKTYpPHO-00pa3HOM allbTepHATHBBI, CTPOSIIUECS Ha OCHOBE
TJIABHBIX 3aKOHOB KOHCTPYKTUBHU3MA.

B coBpemeHHOM MHpe B OTE€YECTBEHHOM OIBITE HA JAaHHBIH MOMEHT €CTh IpO-
rpaMMa MPOEKTUPOBAHUS >KWIIbS dKOHOMKIacca. DopMupyroTcs 6ojee 01aroycTpoeH-
HBIE YCIIOBUS KU3ZHEEATEIBHOCTH )KUTENIEH CO CPEAHUM JIOCTATKOM.

JInHAMUYHO pa3BHUBAaETCs KiIaccU(UKAIUs KBAPTHP, PA3HOBUIHOCTH OOBEMHO-
MPOCTPAHCTBEHHBIX PEIICHUHN 3/1aHUMN, BEJIETCS UCCIEIOBAHUE apXUTEKTYPHO-O00Pa3HBIX
U KOJIOPUCTUYECKUX PELICHUM KUIbIX 3/1aHUI, COBMECTHO PEIIAIOTCs MpoOieMbl Oaro-
YCTPOWCTBA JIJIsl CO3AaHUs OOJbIIEro o0umust ypoanuctuueckout cpeanl. OgHaKo Bce Mo-
JIOKUTENbHBIE U3MEHEHUS, TPEANOCHUTKA M UX TIPOSIBIICHUS B )KM3HU HE BCETJ]a COOTBET-
CTBYIOT TpeOOBaHMSIM COBPEMEHHOTO TOPO/Ia.

OnHoil U3 riIaBHBIX MPOOJIEM Ha JAaHHBI MOMEHT SIBJISIETCS 3a/iadya CHaOXKEHUS
HACEJICHUsS] CTAHOBUTCS Mpoliema obecrneueHns HaceleHUs OOIIEAOCTYIMHBIM COLUalb-
HBIM JKHJIBEM, YTO SIBJISICTCS] IEPBOCTETICEHHOM 3a/1adueil COlManbHO-9KOHOMUYECKOTO pa3-
BUTHUs cTpaHbl. CoOBpeMEeHHasl pealbHOCTh MOKAa3bIBAET, UTO OOJbIIAs YacTh Ipa)kaaH C
CPEIHUM YpPOBHEM JI0X0Jla, HE MMEIOT BO3MOYKHOCTU MPHOOPECTU KUIIbE, CTPOSLINECS
JUTSL JTFOJIeH KOHKPETHOTO MaTePUAIBHOTO TTOJIOXKEHUSI.

CoBpeMEeHHOE 0TEYECTBEHHOE KUIUIIIHOE CTPOUTETHCTBO, OPTaHU3aIUsl KOTOPOTO
ObL1a 3amoskeHa eme B 60-e rogsl XX cTojieTusi, BO MHOIOM npeoOpa3zoBaja *KU3HEHHbII
YKJIaJ U TEMIEPAMEHT HACEJIEHUsI COBPEMEHHOTo ropoja. [IpoBoas aHanoruto ¢ 3moxou
KOHCTPYKTHUBH3MA, SIBHO BUJHA OOIIHOCTH, MHTETpUpYyeMas B HacTosIiee Bpems ¢ 20-Mu
rojamu mponuioro Beka. KimaccoBasi peBoitonus ObUIbIX BPEMEH MPEAbSBIISLIIA apXUTEK-
Type TpeOOBaHUS, XOPOIIO HM3J0KEHHbIE B OJHOM U3 HOMEPOB COBETCKOTO >KypHaja
«CoBpemenHas Apxurektypa (1927)»: «...Hallla CeroHsIIHISA KU3Hb ClIaraeTcs UHaue,
YeM OHa cllarajach €Ile Tak HEJaBHO. ... Mbl HE MOKEM ATO HOBOE COJAEpP)KaHHE BTUCKHU-
BaTh B T¢ ()OPMBI, KOTOPHIE BUepa ObUIH €IIe MPUTOJIHBI, U K KOTOPHIM MBI JIUIIb 110 Tpa-
JUITUH, TI0 TIPUBBIYKE, oOpaliaeMcsi, HO KOTOPbIE YK€ He MOAXOAAT K CETOMHAIIHEH KU3-
Hu». JlanHas Gopma MpU3BIBAET COBPEMEHHOTO apXUTEKTOPA, MPOSKTHPYIOUIETO JKUIIbE,
W3YYUTH OMBIT MPEIIICCTBEHHUKOB, CTOJIKHYBIIUXCS C aHAJIOTUYHOM 3a1a4eil.

[lepBoHauanbHO B paboTe OBLIO MPOBEACHO I'PaJOCTPOUTENBHOE HCCIIEJOBaHUE,
MO3BOJIMBIIIEE BHISSBUTH OCHOBHBIC TUIAHHMPOBOUYHBIE MPUHIUIBI ()OPMUPOBAHUS SKHUITBIX
paitonoB nepuozga 1920-x rogos B CCCP, npoananuznupoBaTh MUPOBOI1 OIIBIT.

B ocHOBe mepBoro BapuaHTa I'paJOCTPOUTENHLHON MOJAENHU KUJIOro oOpa3oBaHUs
JEKUT Ulied KOHKypcHoro mpoekra r. Maruuroropcka U. Jleonnnosa (1930) — nuneit-
HBII TOPOJI-CaJl, KOMIIO3UIIUSI KOTOPOro MOCTPOEHA HA OCHOBE YETKOIO PUTMa JUCIEepC-
HO-PACIOJI0KEHHBIX MaJO3TAKHBIX U MHOTOATaXXHBIX JIOMOB C Pa3BUTBIM CEKTOPOM 00-
IICCTBEHHBIX 37aHUM, OKPYKEHHBIX OTKPBITHIM MPOCTpaHCTBOM. ['pamocTpouTtenbHas
MOJIeNIb TOpOJia-cajia YeTKO Jiera Ha 3aJaHHyl TeppuTopuio. BeicoTHbie 40-3Ta)kHbIE
OaIrHu BEIHECEHBI HA OOIIYI0 MarucTpalb, GOPMHUPYs aKIIEHTaMH TIIaBHYHO ynully. [loma
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B 4—6 3Ta)kell MO3BOJISIOT CO3/1aTh CKBO3HBIE IPOCTPAHCTBA MEXKIY OAIHAMHU, CIIOCOO-
CTBYSI HauOOJBIIEMY BUJIOBOMY PACKPBITHIO JKUJIBIX KBapTUp. CBsI3U HOBOM KUIJIOH 3a-
CTPOMKH C CYIIECTBYIOIIEH OCYIIECTBISIOTCS MOCPEICTBOM CHIUKEHHS 3TAKHOCTH K IIPO-
EKTUPYEMOIN pEKpeallMOHHON 30HE, TJI€ COCPEIOTOUYEHBI OOIIECTBEHHBIE, CIIOPTUBHEIE,
NETCKUE YUPEIKICHHUS.

[Tocnenyromeii 3amayeit B paboTe cTano MpOEKTUPOBAHHUE KUIIMILA THIA TOYEU-
HOHM 3aCTpPOMKM Ha OCHOBE IIPEICTABICHHON I'PaJOCTPOUTENBHOW Monenu. BrisiBieHue
OCHOBHBIX ITPUHIUIIOB MMPOEKTUPOBAHUS JaHHOI'O TUIIA BBICOTHOTO WJIbS SIBJISJIOCH HE-
00XOJUMBIM 1711 BO3MOXKHOCTH PACUIUPEHUS] €T0 HOMEHKJIATYphl, OTBEYAIOIIeH MoTpeo-
HOCTSIM CPEJHECTATUCTUYECKOTO COBPEMEHHOI'O YEJIOBEKA.

[IpoBOoas apXUTEKTYpHO-UCTOPUYECKUN aHAIW3 Ha HPHUMEpPax IPOEKTOB KOH-
CTPYKTHBH3MA, MIEPBOE, HA YTO ClIEyeT OOpaTUTh BHHMaHHWE, 3TO KOHKYPC, IIPOBEJICH-
bl B 1927 rony mo mHHIMaTHBe OOBEAUHEHUS COBPEMEHHBIX apxuTeKTopoB (OCA).
3asiBIICHHON TEMOW ObUIO NMPOEKTUPOBAHHWE HOBOTO JOMA, MPHUCIOCOOJIEHHOIO K OBITY
TPYASIIUXCA Macc — JoMa-KOMMYHBI. Ha mpuMepe naHHOTro KOHKypca SICHO IPOCIIEKHU-
BaeTcs oOmias nmonutudeckast uaest 1920-x rooB — «COIHAIUCTUYECKAs PEKOHCTPYKITUS
ObITa» (OCHOBHBIM HJI€0JIOTOM KOTOPOM BBICTYIAJ YKOHOMHUCT, YpOAHUCT, MOTUTHIECKUI
nesitens JILM. CabcoBuu). [Tomutrnyeckast Hae0JIOTHS TOTO BPEMEHH YETKO XapaKTepu3y-
€T KWIbe, HEOOXOANMOE COLMATUCTHUYEeCKOoMYy 001ecTBy. Ha mepBoe MecTo cTaBUIUCH
KOJUUIEKTUBHBIE HHTEPECHI, TMUHbIE — OTMETAINCH KaK MEIKOOYypKya3Hble. B mome nmenu
MECTO OOIIECTBEHHAs] CTOJOBAs, YUTANbHS, SICIH/IETCKUNA cal u T.n. Bce momemenus
MOJI0OHOTO THUMA MO3BOJISIIM HE TOJIBKO SKOHOMHTH JTUYHOE BPEMS KaXJ0ro, HO U, IO
MHEHUIO UJICOJIOTOB, KOHTPOJIMPOBATH 00II[ee HACTPOCHHUE OTAEIBHO B3SITONH «KOMMYHBI,
CBOEBPEMEHHO IPOBOJUTH COLMAIBHO-TICUXO0JIOTUYeCKUd aHanu3. [lpennomnaranock, 4ro
YMECTHBIA MacmTad TOPOJACKON 3acTpOMKH CKIIOHseTcs K 4—5 staxam. OgHaKo cyuie-
CTBOBAJIO MHEHHE, YTO «...MHOTO3TaXHBIA oM (10-15— a MoxkeT ObITh U 20-3TaXKHBIN) —
B YaCTU >KWJBIX KOMHAT — MPU HAIWYUU JIOCTATOYHOI'O KOJIMYECTBA MOCTOSHHO-
JIBYKYLIUXCS JIMPTOB MOKET MPENIOCTABIATh OOJIbIINE yI00CTBA, HEKEIN MAIOITaXKHbIE
7I0Ma, U K TOMY K€ MOXET CTOMUTH JelIeBie». TakuM o0pa3oM, OYeBHUIHA CHIIbHAS KO-
HOMMYECKAsl 3aBHCHUMOCTb JKWJIMIIHOTO CTPOUTENBCTBA B IEPUOJ IEPBON NATUIETKH
(1928-1932), uro eme pa3 MOATBEPIKIACT AKTyalbHYIO CBSI3b C COBPEMEHHOI apXUTCK-
TYpPOH.

CoBpeMEHHBIE COLMOJIOTMUECKHE UCCIIEIOBAHUS, ONUPAsACh HA TEOPHUIO PETYIISIp-
HOH mokoJsieHuecko nquHamuku K. Manreitma u X. Opreru-u-I'accera, BBISBISIIOT psif
BO3PACTHBIX COOOMLIECTB, JIsl KOTOPBIX XapaKTepHbI T€ UM UHbIE NMPU3HAKU. Teopus ne-
morpada H. XoyBa u ucropuka V. llITpayca moarBepaaeT NaHHYIO MBICITIb U TIpeJIjiara-
€T 4ETbIPE MOJEIHU MOKOJIEHUH, OOYEPEAHO CMEHSIOIMX Apyr apyra. OrpoMHoe BHU-
MaHue MOJOOHBIM TEOPHSIM B HACTOSIIIIEEC BpPEMS YJICNSIOT BEAYIIME aHATUTHKU pPhIHKA
KHUIJIOTO CTPOUTENbCTBA. BXoslIe Ha pbIHOK MOTpeOUTENN MOKONeHusT Y M MojpacTta-
ro1iero nokosieHust Z (o teopun Xoysa u llltpayca) u3-3a MUHUMH3ALUN COLUATBHBIX
CBSI3€H, MCIIBITHIBAIOT HEKOTOPHIE TPYAHOCTH B YCIOBHUAX HE(POpPMambHOW KOMMYHUKA-
LMY, YTO HETATUBHO CKa3bIBAE€TCA Ha OOIIEM ICHUXOJOTHYECKOM COCTOSHUU. Psimom Be-
OYIIAX OTE€YECTBEHHBIX 3aCTPOMIIMKOB, TAKHX KaK «ITaloH», «JoHCTpoil» u np. npen-
JaraeTcsi MepecMoTPETh (POPMY THIIOBOTO CTPOUTEIHCTBA B TMOJIB3Y JKUIIbsSI, BKIIOYAIOIIe-
ro B ce0s1 pa3BUTYIO 0011IeCTBEHHYIO cpeny. O0I1ecTBeHHbIE IPOCTPAHCTBA JKUJIOTO JI0Ma
TOYEYHOM 3aCTPOMKM pa3/eNsioTCs Ha JIBa THMA: K MEPBOMY OTHOCSTCS OOIIECTBEHHbIE
30HBI, JIOCTYITHBIE TOJBKO >KMJIbLIaM, KO BTOPOMY — OOIIEIOCTYIHBIE POCTPAHCTBA, Ta-
KH€ KaK MPOJIOBOJIBCTBEHHBIE U XO3SHCTBEHHBIC Mara3uHbl, KyJIbTYpHbIE, 00pa30BaTeIIb-

102



HBIC YUPEXKICHUS U T.JA. JKUiIbe B CBOIO OYepeb pa3AeisaeTcs Ha KBapTUPHI OO amap-
TaMEHTBI.

3a OCHOBY IUTAHMUPOBOYHBIX PEIICHUIN pa3padaThiBa€MbIX 3/1aHUM B3SIT MPUHIIMIT
«OKUJION siueiiku Ha aBa 3Taxka» U. JleoHnoBa 13 npeaioKeHus] BRICOTHBIX OallleH KOH-
KypCHOTO npoekTa ropoaa Marautoropcka (1930). CorinacHo mpoeKTy MacTepa, «Kuias
syeiika BKJIIOYaeT B ce0s cienyrouiue noMemnieHus: 16 kabuHok, pa3MeIIeHHbIX 110 yriaM
B JIBa 3Taxka. B 1ieHTpe KMol suelku moMeniaeTcs CToioBas, mo 6okaM KOTOpOM pac-
MIOJIAral0TCs IBE TMTMEHNYECKUX KOMHATHI ¢ ylIaMu, KOMHATa JUisl yTPEHHEU 3apsIKu U
KOMHAaTa JUIsl KOJUIEKTUBHOTO OTJIbIXa U KyJIbTPaOOTh». IHBIMU CIIOBaMU, HIEHTPATbHBIM
KOMITO3UITMOHHBIM SIIPOM CIIYXKHUT OOILIECTBEHHOE MPOCTPAHCTBO, OOCIIYKUBAIOIIEE OT-
JIENbHbIE KUIJIbIE KOMHATHI (B CIIy4ae MPOEKTHOM paboThl — KBapTUPhl/allapTaMEeHThI), CO-
OpaHHBIE 10 MEPUMETPY dTaxka. B mocnenyromieil pa3paboTke Tpex MCCIIEeI0BATEIbCKUX
MPOEKTOB OBUIO TMPEIOKEHO MOLIArOBOE BBITECHEHHE OOIIECTBEHHOTO «CTEP:KHS» 3a
Mpe/elibl T1aBHOTO o0beMa 37aHus (OT LEHTpa — K TpaHuile 00bema, OT TPaHUIIbI — 32
npenenasl o0bema), 4TO OOBSACHAETCI OCOOCHHOCTSMU OO0BEMHO-NPOCTPAHCTBEHHBIX
pELICHUI.

B kadecTBe OCHOBBI 0OBEMHO-NPOCTPAHCTBEHHBIX PEHICHUN HCCIEAOBATEIHCKUX
MPOEKTOB JIET NcuxoaHanutuueckuii metoa H. JIagoBCKoro, HCoib3yeMblil CTyIEHTaMU
BXYTEMACa npu BBINOJHEHUH «OTBJICYECHHOI'O 3aJlaHMsl HA BBISBICHUE IMUHAMUKH,
pUTMa, OTHOLIEHUW U MPONOPUUN MO BepTUKaIW». Ha psae cTyaeHuecknx KOMIO3UIUn
T€X JIET ObLIM BBISIBIICHBI OCHOBHBIE KOMITO3UIIMOHHBIE MPUEMbl (POPMUPOBAHUS 00BEM-
HOM CTPYKTYpBI, TaKue Kak pa3OueHue TIIaBHOrO 00beMa Ha MHOTOYACTHYIO CTPYKTYpY,
MPOCTPAHCTBEHHAsS CTYNEHYATOCTh TJIABHOTO 00BbEMa, BEIHOC CTEPXKHEBOM OCH 3a Tpejie-
JIBI TJIAaBHOTO 00BeMa. [1epBhIil MPOEKT BHICOTHOTO KUJIOTO JIOMa MPEJICTABIICH CTYIIeHYa-
TBIM 00BbEMOM OAaIIHU ¢ OOIIECTBEHHBIM MPOCTPAHCTBOM IEPBOTO THUIIA B LIEHTPE KaXI0-
ro Tpexd3TaxxHoro Oyoka. [lo Mepe MOBBIIEHUS TAXXHOCTU KOJIMYECTBO KBAapTHUP, PACTIO-
JIO’KEHHBIX 10 TIEPUMETPY ATaka, U3MEHSETCSI, YTO MO3BOJISET BIMUITH HA o0Iee 00beM-
HOe penieHue 31anus. Ha oOpa3yromuxcs OTKPBITBIX MPOCTPAHCTBAX KPOBEIH BEPXHUX
KBapTUp NPELYCMOTPEHO YCTPOUCTBO Teppac. Kaxplii U3 NECATH TPEXITAKHBIX KUIBIX
OJIOKOB COCTaBJICH M3 KBApTUP THUIOB AYIUIEKC, OJHOKOMHATHBIX KBApTHUP-CTYIUN U
JIByXKOMHaTHbIX. Ha mepBom 3Taxke mpeanonaraetcs yCTPOMCTBO Mara3uHOB, KYJIbTYp-
HBIX WK 00pa30BaTEIbHBIX IEHTPOB.

B 00BeMHO-TIPOCTPAHCTBEHHOM PEIICHUH BTOPOTO MPOEKTa MCIOJIBb30BaH MPHUEM
pa30ueHus IJIaBHOrO0 00ObeMa 3/IaHUsI Ha MHOTOYACTHYIO CTPYKTYpy. [lomoOHast komro-
3UIUSL TI0JIPA3yMEBAET BBIHOC OOIIECTBEHHOM 30HBI KaXKJOTO M3 dTaXeW K mepudepuu,
CO3/IaHKe MTPOMEKYTOUHBIX OOIIECTBEHHBIX dTakel. B maHHOM ciydae Ijsi COKparieHus
HEOOXOJIMMBIX BEPTHKAJIbHBIX KOMMYHHKAIIUN >KWJIbE TMPEACTABICHO amapTaMeHTaMu
pa3IMYHBIX TJIAHUPOBOK. Bce 00IecTBEHHBIE 30HBI, 3aHUMAIOIINUE TIEPBBIN 3TaX, MPH-
HaJIeKaT KO BTOPOMY THITY, T.€. pabOTalOT Ha TOPOJI, IPYTHUE, PACTIOIOKEHHBIC HAa KaXK-
JIOM 3Ta)Ke, — K IEPBOMY U IPEIHA3HAYEHBI IJIs )KUJIBLIOB JOMa.

OOBEeMHO-TIPOCTPAHCTBEHHOE PEIIIEHHUE TPETHETO MPOCKTA SBISETCS TPSIMOU pe-
MJIMKON K BBICOTHBIM KHUJIBIM OOpa30BaHUSIM KOHKYPCHOTO IMPOEKTa ropojaa MarHurto-
ropcka U. JleonngoBa. OOIIeCTBEHHBI «CTEPKEHb» BBHIHECEH B COOCTBEHHBINH BEPTH-
KaJbHBIM 00bEM C HE3aBUCUMBIMHA WHANBUAYATbHBIMA BEPTHUKATHLHBIMA KOMMYHHUKAIIUSI-
MU, pa3/ielieH Ha JIByXyPOBHEBBIC 30HBI CMEIIAHHBIX OOIICCTBEHHBIX (yHKIUH. JKuabe
MPEJICTABJICHO MAPHBIM PSJIOM OJHOYPOBHEBBIX KBAPTUP PA3TUYHON IUIOIIA/IH, B IEHTPE
KOTOPOTO PACIOJIOKEHO JIECTHUYHO-TU(TOBOE SIIPO.
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JanHas pa0OoTa sBJISIETCSI MOMBITKOM KOMIUIEKCHOTO MOJX0/la K PEUICHUIO0 MPOo-
01eMBI IIPOCKTUPOBAHUA JOCTYITHOI'O XUJIHNIIA HAa OCHOBC U3YYCHHBIX 0co0eHHOCTEN ap-
XUTEKTYPhl BpEMEH KOHCTpYKTUBHU3MA. COOJII0ICHUE BBISABICHHBIX MPUHIIUIIOB MTPOCKTHU-
poBaHusA cnocoOCTBOBAIO OBI CO3IaHUIO BBICOKOI'O YPOBH:A KOM(i)OpTa )KU3HU U ObITa
)KHTeﬂeﬁ, IMMOBLIMICHUIO APXUTCKTYPHOI'O Ka4dCCTBa 3HaHPII>i, 0omee paHHOHaHBHOﬁ u
(YHKIIMOHAJIPHO-HACHIIIIEHHON MPOCTPAaHCTBEHHO-TIJIAHWPOBOYHONW OpraHu3aiuu, ¢op-
MHPOBAaHUIO BBIpEI?;I’ITGJ'IBHOfI apXI/ITCKTypHO-BCTeTquCKOﬁ cpeabl COBPCMCHHOI'O KHJIO-
ro 00pa3oBaHUs.

Crucok JuTepaTypsbl
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TOBAPOBE/IHAS XAPAKTEPUCTHUKA U
3KCHEPTU3A TAEYHBIX KJIIOUEN

Ilenezanuyk Anexcandp Bnaoumuposuu
cTyneHT, CaMapCKHil TOCy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET,
Poccus, r. Camapa

Mopo3zoea Enena Anexcanoposna
K.T.H., 0LEeHT, CaMapCKUil roCy1apCTBEHHBIN TEXHUUECKUI YHUBEPCUTET,
Poccus, r. Camapa

B paborte mana ToBapoBeqHas XapaKTEPHCTUKA W TPOBOIUTCS 3KCIEPTH3a ABYX Ta€UHBIX KITIO-
Yel, pa3IUYHBIX 3aBOJIOB M3TOTOBUTENICH, C OIEHKON MapaMeTpOB TBEPAOCTH U mIepoxoBaTocTH. Llenb
paboThl — MpoBecTH 3KcHepTru3y kadectBa u coorBercTBus ¢ 'OCT 2838-80 [1] nByx ciecapHbIX raeu-
HBIX KJIFOUEH.

Kniouesvie cnosa: raedHbId K04, 3aBOAbI-MU3IOTOBUTCIIM, OSKCIIEPTHU3a, IMEPOXOBATOCTD,
TBECPAOCTD.

Okcneptu3a mpoBogwiach Ha kKadempe «MeTannoBeAeHHE —MOPOIIKOBOM
METaJUTypruu U HaHoMartepuaibly CaMapCKOro rocyIapCTBEHHOTO TEXHUYECKOTO YHU-
BEepCHUTETA.

OO6opynoBanue Ajsi padoOThI: CTAllMOHAPHBINA TBEPAOMEp AJI U3MEPEHUs: TBEP-
noctu 1mo metoay Poksemna «TP5006M», HacToapHBIN 3aTOouHOM cTaHOK Packard Spence
PSBG-250A, npodunorpad s onpeneneHus mepoxopatoct «Surftest SJ-210P», tex-
Huueckue Becbl OHAUS V31XH202.

laeuyHblil KJIWY — WHCTPYMEHT I COSAMHEHHS (pacCOENIUHEHHUs) Pe3b0OBOTO
COCTMHECHUS MyTEM 3aKpyUMBaHUS (pacKpyunBaHuUs1) OOJITOB, TaCK U APYTUX JeTaJeH.

JIByCTOpOHHUI pOXKKOBBIN KJIHOU MPEIHA3HAYCH JJI1 pabOT M0 MOHTaXy U J€MOH-
TaXxy pe3p00oBOr0 Kpemneka. brarogaps mpoyHOi XpOMOBaHAIMEBON CTalH, UCIOJIb3Yye-
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MOH MpU M3rOTOBJIICHUM KIII0Ya, UHCTPYMEHT HUMEET JJIMTENbHBIM AKCILTyaTallMOHHBIN
MIePUOI.

B kxauectBe 00bEKTOB HCCIeAOBaHUs OBLINM BHIOpAHbI 2 OJWHAKOBBIX 110 Ha3HaYe-
HUIO TaeyHBIX KJII0Ya C OTKPBITBIM 3eBOoM 13x14cM JAByX pa3IMyYHBIX 3aBOJOB-
M3TOTOBUTEJIEH.

[To maHHBIM MPOU3BOAUTENICH TacUHbIC KIIOUH UMEIOT CICAYIOIIME XapaKTepH-
CTHUKHU:

Nel. Iaeunwrii knrou, poxcxoswvii 13x14 ¢upmer Inforce (6ce uncmpymenmol.py)
(puc. 1):

L, mm 176;

Macca, kr 0,13;

Mapxka ctanu: 40XDA;

Teepnocts: 46 HRC;

Marepuan: CrV-xpoMoBaHaieBas CTallb;

JIudIeKTpuIecKoe MOKPBITHE: MUKPOCATHH;

I'pynna npounoctu-C;

Otseuaet TpeboBanusim ['OCT, yTBepKaaeT mpou3BOIUTENb.

Puc. 1

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

L, mMm 155;

Macca, kr 0,094;

TBepaocts: 48 HRC;

Mapka cranu: 40XDA;

Marepuan: CrV-xpoMoBaHaeBas CTallb;

I'pynna npounoctu-C.
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Puc. 2

Ilepsviii sman sKkcnepmu3vl-0peanorenmuyecKuil Memoo:

ITo 'OCT 2838-80 [1] Ha kIr0YaX AOJKHBI OBITH CIIEAYIONNE MAPKUPOBKHU:

a) TOBapHOTO 3HaKa MPeANpPUATUA-U3TOTOBUTENS;

0) pa3mep 3¢Ba;

B) CJIOBO XPOMOBAHAIMEBbIN WIIK MapKa CTaJIH.

l"aeunsrit ko4, poxkkoBbiit 13x14 pupmer Inforce.

Kitou mmeeT oOMIbHBIN CI0M XpoMa, AOBOJIBHO KauecTBeHHO. Ha manHOM 00pas-
1€ IPUCYTCTBYET BCE BbILIENIEPEUNCICHHbIE MAPKUPOBKH.

JlaHHbI# 00pa3el MOJTHOCThI0 COOTBETCTBYET JaHHBIM XapaKTEPUCTHKAM.

lNacunbli K1r04, poskKoBEIH 13%14 dupmer CEPBUC KJTHOY.

Ha o6pasne npucyrcrByer Haanuce CHROME VANADIUM, pa3meps! 3¢B U TO-
BapHBINA 3HAK TPEANPUATHSA-U3rOTOBUTENS. KITF0U MOKPBIT XpOMOBAHAIUEBHIM CIIOEM.

Bmopoii sman sxcnepmu3svl- npogepka napamempos, 3as61eHHbIX NPOU3E0O0Ume-
Jem.

Ha nannom sTame orneHmBaoch radaput u Macca. Bece 0003HaUeHHBIE TTapaMeTPBI
yKkazaHbl BepHO. Ha B3risin mone3oBatens, kimod ¢pupmsl Inforce (qyTh 60b1ux rabapu-
TOB M MaccChl) OoJiee y100€H B DKCILUTyaTallH.

Tpemuii sman sxcnepmu3sl — onpeodeneHue meepoocmu Mamepuada.

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

1) Taeunslii k04, poxkoBbid 13x14 ¢upmer Inforce. TBepmocTh-(46;47;46;44)
46 HRCpex (TonmuHa 3auTHOTO CII0S 9 MKM)

2) Tacunwiii ko4, poxkoBeii 13x14 ¢upmer CEPBUC KJIHOY. Tepmocts-
(48;47;47;48) 48 HRC pey (Tommuna 3auTHOTO CIIOS 7 MKM).

Yemeepmolil 5man sKkcnepmu3vl -npooa Ha UCKPY.
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O6a o0Opa3ia UMEIOT CX0XKHe pe3ybTaThl. O0a KiIl0Ya HMEIOT HCKPBI JKEITOTO OT-
TE€HKa, IPEPBIBUCTBIMU JIMHUSMHU C MEJIKUMHU 3Be3J04KaMH. M3 3TOro MoXHO caenarh
BBIBOJ] O TOM, YTO B 000MX 00pa3kax B HYKHOU Mepe JIETUPYIOIIETO 3JI€MEHTa-XpoMa.

3axnouumenvubiii SMan-uiepoxoe8amocns NO8EPXHOCMeEl KII0Yel.

Cornacuo I'OCT 2789-73 [2]: "XpoMoOBbI€, OOPHBIE TOBEPXHOCTU KIIIOYEH C OT-
KPBITBIM 3€BOM W KiIOued 1y Kpyriaeix raek: Ra<l,25mm. Jlns oOpasma ¢upmbl
Inforce:Ra=1,18, a s o6pasua pupmer CEPBUC KJIHOY:Ra=1,23.

Takum oOpa3om, sKcrepTU3a ABYX 00pa3lioB pa3iHYHbIX (UPM MPOU3BOIUTENCH,
nmokassIBaeT, uTo 00pasiel pupm Inforce 1 CEPBUC KJIFOY moaHOCTBIO COOTBETCTBYIOT
['OCT 2838-80. Onnako witou Gupmsel Inforce Heckonpko nopoxe. I Hamu BBISBIIEHO,
4YTO OH 0oJiee yA00€H B SKCIUTyaTalllH.

Cnucok JuTepaTypbl
1. TOCT 2838-80. Kirroun racunsie. O6mme Texandeckue ycimoBus. Ot 16 utons 1980 r.
2. TOCT 2789-73. IllepoxoBarocTh moBepxHOCTH. I[lapamerpel W xapaktepuctuku. OT
23.04.1973r.

CUCTEMbI O3BYYEHMUS 3AJ10B

Casuenko Cepeeit Anamonvesuu
MarucTpasT, JIOHCKOW roCcy1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET,
Poccus, r. PoctoB-Ha-/lony

Cucrema 03By4eHHs 3aja MPECTAaBISAET COOOH COBOKYITHOCTH 3JIEKTPOAKyCTHUECKUX M YCHIIH-
TENBHBIX YCTPOWCTB, MPeJHA3HAYCHHBIX I BOCIPOU3BEICHNS U YCHIICHUS 3ByKOBOTO curHaia. Cucre-
MBI O3BYYCHHS JEJIATCS Ha CHUCTEMBI 3BYKOBOCIIPOM3BEACHHUS M CHUCTEMBI 3ByKoycwieHus. [locnemnue
OTJINYAIOTCS OT CUCTEM BOCIIPOM3BEACHUS HATMYMEM MUKPO(QOHOB, PACIIONATAIOIINXCSI OOBIYHO Ha CIICHE
WM Ha 3CTpajie. 3ByKOYCHIICHNE TIPUMEHSETCS B TEX CIIydasX, KOTAa MOIIHOCTh IEPBUYHOTO MCTOYHUKA
(opaTopa, meBIa, My3bIKaHTa) HEAOCTATOYHA JJISI CO3/1aHMs HEOOXOAMMOTO YpOBHS 3BYKOBOTO CHUTHAJa
Ha TUIOUIAM CIYHIATENLCKUX MecT. J{JIsi OOBIUHBIX peueBBIX Mporpamm (pedb opaTopa) 3ByKOYCHIICHHE
Tpedyercs yxxe npu oobveme 6osee 2000 M. [1pu BRICOKMX YpOBHSX IIyMa M MEPETITyIICHHOCTH 3aa 3BY-
KOYCHIIEHHE MOKET OTpeOOBATHCS M IPU MEHBIINX 00bheMax.

Knioueswle cnosa: aKyCTHKa, HepBH‘lHBIﬁ HUCTOYHUK 3BYy4YaHUA, CUCTCMbI O3BYUHUBAHUA.

B HacTosimiee Bpemsi cucTeMaMu 3BYKOYCHJICHHSI 000pPYIYIOTCSI PAKTUUYECKH BCE
3puUTENbHBIE 3aJIbl KaK IEJEBOro, TaK U MHOTOIIEJIEBOIO Ha3HaueHus. B 3anax, skcrya-
TUPYEMBIX B OCHOBHOM B PEXHMME €CTECTBEHHOM aKyCTHUKH (3ajibl IpamMaTHUYeCKUX U
ONEpPHBIX TEaTPOB, KOHLEPTHBIE 3aJIbl), CUCTEMBI 3BYKOYCHUJIEHHS HCIOJB3YIOTCA IpU
NpPOBEACHUN COOpaHuil, KOH(pEpEeHLIUH, SCTPAIHBIX KOHILEPTOB, a TaKXe Ui CO3/aHus
Pa3IUYHbBIX 3BYKOBBIX 3 (HEKTOB.

TpeboBanus k cucremam o3ByuyeHUsl. CuctemMa 03ByU€HHUs JOJDKHA MPEXJIE BCEro
oOecrnieunBaTh HEOOXOJUMBIN YPOBEHb 3BYKa Ha IUIOLIAAM CIyHIATENbCKUX MecT. Mak-
CUMAaJIbHBI YPOBEHb, KOTOPBIN JTOJDKHA CO3[1aBaTh CHCTEMa, ONPENENSeTCs U3 yCIOBUS
€CTECTBEHHOCTHU 3BYYaHMs IEPBUYHOTO UCTOYHHKA 3BYKA. [IJIs1 My3bIKaIbHBIX TPOTrPAMM
Takoi ypoBeHb cocTaBisieT 90-94 1b, 9To COOTBETCTBYET YPOBHIO 3ByKa CUM(POHHUYECKO-
ro OpKecTpa B LICHTPAJIBHON 30HE 3ana. [ pedeBbIX IMpOrpaMM MaKCUMAaJbHBIM YpoO-
BEHb JIOJDKeH cocTaBisiTh 80-86 nb. Takoil ypoBeHb 0OecrieduBaeT OpaTop Ha paccTosi-
Huu 1-1,5 m. Hapsgy ¢ HeoOXoauMbIM ypOBHEM 3ByKa CHCTEMa O3BYYEHHMsS JOJKHA
o0ecreunBaTh U JOCTaTOYHO PABHOMEPHOE €r0 paclpeaesieHue Mo IIIOIAau CIylaTellb-
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CKUX MecT. Pa3HuIa MexX 1y MaKCUMaabHbIM U MUHUMAJIbHBIM YPOBHSIMH, CO3/JaBa€MbIMU
CUCTEMOH Ha IIJIOLIAAU MECT, HE IOJKHA MpeBbIaTh 6 Ab 11 My3blku U 8 0b [u1st peun.
B cnyuae peueBbIX Mporpamm J0JKHA OBITh Takke oOecredeHa COOTBETCTBYIOIIAs pa3-
OOpYMBOCTD PEUH.

Cnocobom ocnabnenust 3¢pdexra TpaBUIbLHON JIOKAIW3ALUU IEPBUYHOIO MCTOY-
HUKa 3BYKa SIBIIIETCS YCTPOWCTBO JTONOJHUTENIBHON TPYIIBI TPOMKOIOBOPHUTENIEH, pac-
MOJIO)KEHHOM HaJl IEPBUYHBIM UCTOYHUKOM. TaKyro rpynmny oObIYHO Ha3bIBAIOT BEPXHUM
3BYKOBBIM IOPTAJIOM. YPOBEHb 3BYKa, CO3JaBA€Mblil BEPXHUM IMOPTAIOM, JOJKEH OBITH
peo0IaaroIuM.

W, HakoHel, OYEHb Ba)KHOE TpeOOBaHHE, KOTOPOMY JOJKHA YJIOBJIETBOPATH CH-
CTeMa O03BYYE€HHS, — OTCYTCTBHE TEMOpPOBBIX HMCKakeHHMH. [Ipu mpoBepke BBINOIHEHUS
3TOro TpeOOBaHMsI Ha BXOJ| CUCTEMbI MOJAIOTCS 3JIEKTPUUYECKHE CUTHAIBI MOCTOSHHOTO
YPOBHsI, HO Pa3IM4HOM 4acTOTHI. DTO MOTYT ObITh CUMHYCOMJAJIBbHBIN CUTHAI C IIABHO
MEHSIOIIENCS YacTOTOM WM TPEThOKTaBHbIE MOJIOCHI '"po3oBoro" myma. M3meHeHus
YPOBHS 3BYKOBOT'O CHMTHaja, IPUHATOIO B Pa3IMYHBIX TOYKAaX 3aja, HE OJIKHBI BBIXO-
JUTH 3a TpeJebl 00IacTH, MOKa3aHHOU Ha puc. 9.60.

Tunsl cucteM 03By4yeHUsl. B 3aBUCUMOCTH OT pacmonokeHUs] TPOMKOIOBOPHUTENEH
110 OTHOIIEHHIO K 03BYYMBAEMOM IJIOIIAIM CUCTEMbI 03BYUYEHMSI MTOIPA3IEISIOTCS HA CO-
CpeloTOoYeHHbIE (LIEHTPAIN30BaHHbIE), 30HAJIbHBIEC U paclpeie/iCHHbIE.

['pOMKOTOBOPUTENN COCPENOTOUEHHBIX CUCTEM PaCIIOIaraloTcsl B Ipejenax orpa-
HUYEHHOI'O MPOCTPAHCTBA HA CPABHUTENIBHO HEOOJBIIOM PAcCTOSHHUU JpYr OT apyra. B
3pUTENBHBIX 3aJlaX TI'POMKOIOBOPHUTENIN COCPELOTOYEHHOM CHUCTEMBI PAa3MELIAKOTCS
OOBIYHO HAaJl BEPXHHUM IOPTAIOM U 1O ero Ookam. Eciu cinymaTtenbckue Mecta OXBaThl-
BalOT 00JIacTh PACIOIO0KEHHUSI IEPBUYHOIO UCTOUYHUKA 3BYKA, TO TPOMKOTOBOPUTENIH MO-
r'yT OBITh CTPYNIUPOBAHBI B 3BYKOBYIO JIOCTpPY. CocpeoToueHHass cucTeMa o0ecreyn-
BaeT XOPOILYIO JIOKAJIU3AIMI0 UCTOYHHUKA U UCIIONIB3YETCs PU CTEPEO(POHNIECKOM O3BY-
YEHHUH 3aJI0B.

OpnHako coCpelOTOYEHHBIE CUCTEMBbI HE BCErja IMO3BOJSIOT o0ecnedyuTh Tpelye-
MYI0 HEPaBHOMEPHOCTbH 3BYKOBOTO IOJI.

30HaJIbHBIE CHCTEMBI Yallle BCEro UCHOJB3YIOTCS B KOMOMHAIIMM C COCPEIOTOUYCH-
HBIMH U1 "TOA3BYYKHU" ONpEENIEHHbIX 30H 3ajla. DTO MO3BOJsIET oOecneunTh Tpedye-
Mbl€ YpOBE€Hb M HEPaBHOMEPHOCTh HAa BCEW IUIOMIA/IM CIYHIATEIbCKMX MECT. 30HaMU
MOJI3BYYKH OOBIYHO SIBIISIIOTCS MEPEIHHUE PsAbl MapTepa, a Takke MecTa Ha OaJKoHaxX U
noJ1 6ankoHaMu. I'pyrina rpoMKOroBOpUTeNeid, pa3MenaeMbiXx B 0apbepe CIIEHbI, TOMHUMO
MOBBILLIEHUSI YPOBHA 3BYKa YIy4YIlaeT JUIsl IEepeHEeN 30HbI MECT MapTepa JOKaIU3aIUio
NEPBUYHOIO MCTOYHMKA 3BYKAa. 30HAJIbHbBIE TPYMIBI TPOMKOTOBOPHUTENECH Ha OOKOBBIX
CTEHax 3aJIOB HCIOJB3YIOTCS JUIsl CO37aHusd OOBEMHOIO 3BYydYaHUs (TIOBBILICHHS IPO-
CTPaHCTBEHHOT'O BIIEUYATICHHMS ). DIEKTPUUYECKHUE CUTHAIIBI TOCTYNAIOT Ha TPOMKOTOBOPH-
TEJM 30HATBHBIX CUCTEM, KaK MPaBUIIO, Yepe3 JTUHUU 3aJCPKKH.

Pacnipenenennble CUCTEMBbl O3BYYEHMS YCTPAUBAIOTCS OOBIYHO B 3ajaxX 3HAYM-
TEJIBbHOM JUIMHBI WM MAJIOM BBICOTBHL. B mepBOM ciiydae rpOMKOrOBOPHUTEINN pacIioyiara-
I0TCA B BUJIE LIEMIOYEK, @ BO BTOPOM — B y3JlaX PEryJIsipHOI CeTKH, Ha KOTOpPYIO pa3OuBa-
€TCsl MOBEPXHOCTh MoTouKa. Illar 1enoykn rpoMKOroBOpUTENE JTOKEH BBIOMPATHCS C
TaKUM pacueToM, YTOOBI 3ama3AbIBaHIe CUTHAIOB COCETHUX TPOMKOTOBOPUTENEH HE BbI-
3bIBajio 7Xa. K pacrpeneneHHbIM cUcTeMaM CIeyeT OTHECTH U KPECEIbHYIO CHCTEMY,
MCIOJIb3yEMYIO B OCHOBHOM JIJIsl YCHJICHUS peueBbIX nporpamm. [Ipu kpecenbHOU cucte-
Me HEOOJBIION IPOMKOTOBOPHUTEIH pa3MeIIaeTcs B CIIMHKE KaKJ0ro Kpecia, obecrnedn-
Bas MPSIMBIM 3BYKOM CHUJSILErO 033 CIYIIATENs.
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B npakTuke npoeKTHpOBaHUS U CTPOUTEIBCTBA KPYIHBIX MHOTOLIEIEBBIX 3aJI0B B
HACTOsIIIEe BPEMs UCII0JIb3YeTCs] KOMOMHAIMS Pa3HbIX CUCTEM, BKIIFOYAIOLIasi HEHTPaIU-
30BaHHYIO0 TPYIIy TPOMKOTOBOPHUTENEW, 30HAJIbHbIE I'PYNIbI, TPOMKOIOBOPUTENN 3(-
(eKTOB, KpecelbHbIE TPOMKOTOBOPUTEIN U IPOMKOIOBOPHUTENIM MCKYCCTBEHHOH peBep-
oepannu (amOuodoHuw).

AxycTHueckre MepoIpusiTHs B 3ajJax C cucTeMamu 3BykoycwieHus. [Ipu pabote B
3ajie CUCTEMbI 3BYKOYCHJIEHHSI TIOMUMO 3BYKa MEPBUYHOIO MCTOYHHMKA Ha MUKPO(OH BO3-
JNEUCTBYIOT NIPSAMOM 3BYK I'POMKOTOBOPHTENSI U 3BYKOBBIE OTPaKE€HUs OT IOBEpXHOCTEN. B
pe3ysbTaTe BO3HHMKAET TaK Ha3blBaeMasi aKycTHYecKas oOpaTHasi CBSi3b, KOTOpas MOXET
NPUBECTH K HAPYLIEHUIO HOPMAJIBHOTO PEXUMA PaOOThI CUCTEMBI 3BYKOYCHIIEHHS. J{J1s1 TOro
YTOOBI 00ECIIEUNTh HAJIE)KHOCTh PAa0OThI CUCTEMBI, IIPH AKYCTHYECKOM MPOEKTUPOBAHUM 3a-
J1a He00X0IMMO MPETYCMOTPETh Psil AOMOIHUTEIBHBIX MEPOIIPUATHH.

[Ipexxne Bcero He cieqyeT 3aBblIaTh BpeMs peBepOepalyu 10 CpaBHEHUIO C ONTU-
MaJIbHBIM. Ecnu 3aim ucnonb3yercs Ui KOHIEPTHBIX MCIIOIHEHUI B €CTECTBEHHOM 3BYy4Ya-
HHH, TO 3BYKOIIOIJIONIEHUE B CLIEHUYECKOI YacTH HEOOXOJUMO JeNaTh IEPEMEHHBIM.

JUisl TIOBBIIIEHUS! HAJIEKHOCTH PabOThI CUCTEMBI 3BYKOYCHUJICHHS BECbMa TOJIE3HO
0CJIa0UTh MPUXOSIINE HAa CLEHY OTPAXKEHUS OT 3a/JHEW CTEHbI 3aJ1a WIH OT YIJIa MEXIY
3a/iHel CTeHOM M MOTOJAKOM. OcnabuTh Takue OTpPakeHUsS MOKHO C IOMOUIbIO MPUEMOB,
WIN MyTeM pacuwieHeHus 3a1Hel creHbl. [Ipu pa3paboTke apXUTEKTYPHO-aKyCTUYECKOTO
peleHus 3aia, 0COOEHHO OKOJIOCIIEHUYECKOTO MPOCTPAaHCTBA, HEOOXOIUMO MPETyCMOT-
pETh MeCTa JUIsl PACTIONOXKEHUSI TPOMKOTOBOpUTENEH. [[eKopaTuBHbIE pEeIETKH, IPUKPBI-
BAIOLIME OTBEPCTHUS JJIi TPOMKOT'OBOPUTENEH, AOJKHBI UMETh Mepdopanuio He MeHee
70%. Hanbonpiunii pa3mep NONEpEeyHOro CEYEHUsI CTEPKHEH PELIeTKH He JOJDKEH Ipe-
BBIIIATH | CM.
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2. Kospurun C.JI. Kpeimmos C.II. ApxuTeKkTypHO-CTpOHMTENbHas akycTHka. — M.: Bricmas
mikodna, 1986. — 255 c.
3.  CHullH-12-77. I'naBa "3amuTa ot myma". — M.: Crporiusnar, 1978. — 49 c.

OLEHKA AJITOPUTMOB JIUIA IIOABOPA JIMTEPATYPBI

Tumoe I'epman Makcumosuu
MarucTpaHT, benropoackuii rocy1apCTBEHHBIM TEXHOJIOIMYECKUM YHUBEPCUTET
umenu B.I'. [llyxosa, Poccus, r. benropon

Jlazeonasn Enena Anexcanoposna
CTapLIUi MPEno1aBaTelib, bearopoacKkuil rocy1apCTBEHHBIM TEXHOJIOTHYECKUI
ynusepcuret nmenu B.I'. Illyxosa, Poccus, r. benropon

B cratne paccMaTpuBaCTCA aJITOPUTM KOCHHYCHOﬁ onu3ocTu AJId OIPCACIICHU OMMKaANIIUX 110
CMBICJITY KHUT' U HECKOJIBKO Bapnaunﬁ C HUCIIOJIB30BaAHMUEM PA3JIMYHBIX TCPMOB. bein IIPOBCJCH 3KCIICPU-
MCHT, M0 pE3yJIbTaTaM KOTOPOI'O MOXHO CYyAUTb O MPUMCHUMOCTHU Ka)K,I[Oﬁ 3 3TUX Bapnaunﬁ. Hcmons-
30BaHUC B KaUYCCTBC TCPMOB CJIOB U CJIOBOCOYCTAHUH M3 2 CJIOB Jalio HaI/IJ'Iy‘lIHI/Iﬁ pe3yabTaT.

Knroueswvie cnosa: ananmms TEeKCTOBBIX JOKYMCHTOB, JIUTCPATYPHOC NPOU3BEACHUE, KJIIaCTCpU3allud
TCKCTOBLIX JOKYMCHTOB, TEKCTOBBIN JOKYMCHT, KOCUHYCHasl MCpa OJIM30CTH TEKCTOBBIX AOKYMCHTOB.
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N3-3a rpoMaIHOTO KOJUYECTBA BCEBO3MOXKHBIX MHUCHMEHHBIX M3/IaHHUI 3a4acTyio
OYeHb TPYJHO HAWTU TO, 4YTO TpeOyeTcs WM, BO BCAKOM cllydae, CIesaTh 3TO OYEHBb
ObIcTpO. B miepByro ouepep 3TO KacaeTcst Xy0KECTBEHHON JTUTEPATYPhI, TJI€ Mbl MOXKHO
CYyIUTh O KHHUI€ TOJILKO IO >KaHPYy, aBTOPY, COBETaM APYTUX JIIOJIEM U IPYyTUM MEHEe
3HAYUTENBHBIM KPUTEPUSIM, KOTOPHIX BCE PAaBHO HEIOCTATOYHO, YTOOBI 3apaHee OIpejie-
JUTh, Oy/IET JIM KHUTA UHTEpECHA.

Ota cTaThs SABJISETCS NPOAOKEHHEM [1] U ee 1enp noka3aTh pe3yJbTaThl SKCIIE-
PUMEHTA MO ONpeIeJICHUI0 Hanboliee ONTUMAIILHOTO aIrOpUTMAa JIJIsl BHITIOJHEHUS YacTH,
M3JI0KEHHOM B cTathe [1] 3amaun. 3ajaya COCTOUT B TOM, UYTOOBI, UMes psAJl KHUT, O KO-
TOPBIX U3BECTHO, UYTO OHU UHTEPECHBI MOJIB30BATENI0, TOA00PATh U3 MHOKECTBA KHUT T€,
KOTOpPBbIE TaKX€ MOTYT MOHPABUTHCS MOJB30BATEII0 WM, YTO 0o0Jiee TOYHO, OJU3KU K
TEeM, 4TO eMy HHTepecHbl. Haunbonee cyliecTBEHHON 4YacThio ITOW 3a/Jayu SIBISETCS
orpezielieHne MOJMHOXKECTBA KHUT, KOTOpble OyayT OMU3KM K KaKOW-TO OJHOW KHMHTE.
NmenHo s 3TOM MoA3a1adyd ONPENessieTC ONTUMAIIBHBIN aJrOPUTM B 3TOM HCCIIENIO-
BaHUU.

HcxomuapiM ObLT BBIOpAH alrOpUTM KOCHMHYCHOM OJM30CTH, KOTOPBIM oOnamaer
PSAIOM TUTIOCOB, B YAaCTHOCTH, TMO3BOJISIET ONTUMU3UPOBATH AITOPUTM, TaK KakK IMOJIHO-
CTBIO TIPOYUTATH JOKYMEHT HY>KHO OJIMH pa3 mpu (OPMUPOBAHUHU BEKTOpPA TEPMOB, JacT
BO3MOHOCTb 0000IIaTh pa3NuYHbIe JOKYMEHTHI, IyTeM 000O0IIeHHs] BEKTOPOB U BOOO-
e padoTath U MPeoOPa3oOBBIBATh BEKTOPA, KOTOPHIE OJHO3HAYHO CBSI3aHBI C JOKYMEH-
Tamu. TeM He MEHEe, STOT AJITOPUTM HYXKJIAETCA BO MHOXECTBE YTOUHEHHH W J1aeT
6ombIryto cBoOoay. Hanmpumep, HE0OX0AUMO ONpPEeNIUTh, YTO BHIOpATh B KAYECTBE TEP-
Ma, 00pabaThIBaTh JIM KaK-TO JOMOJHUTEIHHO 3TH TEPMbI U 00pabaThIBAaTh JIM BEKTOpa B
LEJIOM.

B crartbe [1] 66110 BBIOpaHO HECKOJIBKO BAPUAHTOB TEPMOB:

e N-rpamma,

®  CJIOBO;

®  CIIOBOCOYETAHHE.

B 111060M TOKYMEHTE CMBICI HECYT CJIOBA U CBSI3M MEXIy HUMHU (B3aUMHOE pac-
MOJIOXKEHHUE), a TaK)Ke 3HaKU npenuHanus. [loaToMy BapuaHT N-TpaMMbl B KA4ECTBE Tep-
Ma ObLIT OTOPOIIIEH KaK HETPUTOIHBIN 3apaHee — OT/IebHas 4acTh CJI0Ba, 0OCOOCHHO, eClin
HEU3BECTHO JaXKe, Kakas 3TO €ro 4acTh, HE HECET CMbIC/Ia cama 1o cebe. U maxke cratu-
CTHYECKHM Ky/Ja yMecTHee OpaTh Ieibie CJIOBa, HEXeIu N-rpammbl. Takum oOpazom,
OCTalOTCs CJIOBA M clIoBocoueTaHusi. CIIOBOCOYETaHHUS MOTYT OBITh Pa3HOU JTUHBI U ATO,
camo co0oi, OyZeT BIUATh HA PE3yJIbTaT.

B pycckoM s3bIke CYIIECTBYET MHOXKECTBO Pa3IUYHBIX (OPM CJIOB, pa3auyuus
MEXJy KOTOPHIMU UMEIOT OOJIBIIIOE 3HAUCHUE HA YPOBHE CIOBOCOUYETAHHMN WU MPEJIO-
xeHuil. OTHAKO KOTJla peub uaeT 00 OMpeseIeHUH CMBICTA JOKYMEHTa B IEJIOM, ITyTeM
MoJICUeTa KOJIMYECTBA OJIMHAKOBBIX TEPMOB ATH Pa3IMUHbIE (POPMBI TOJIHKO YXYAIIAIOT
TOYHOCTh aHAJIN3a, BEJlb, 10 CYTH, OHU UMEIOT OJHO U TO ke 3HaueHue. CoOCTBEHHO, MO-
ATOMY IPUMEHSETCS] YCEUEHHUE CIIOB /10 X OCHOB TaK, YTO Pa3HUIIA MEXKIY Pa3IuyHbIMU
dbopmamu cnoBa nponagaer. [1o3ToMy B IKCIIEPUMEHTE KaXkJI0€ CIIOBO OBLIO MpeIBapu-
TEJIbHO YCEeUeHO npu nomoiu cremmepa [loprepa [4].

O06o0miass Bce BBINIECKAa3aHHOE, CYTh JKCIEPUMEHTa B CIEAYIOIIEM: eCTh 0a3a
JAHHBIX, COCTOSAIIAsA U3 MPUMEPHO JIECATH THICSY KHUT Pa3HBIX KAHPOB, JIJIs HECKOJIBKHUX
W3 HUX ompenenstoTcs Onuxaiimue 20 KHUT, BRIOpaHHBIE ¢ 4 pa3IMYHBIMUA BUJIAMH TEp-
MOB IO aJITOPUTMY KOCUHYCHOM OJIM30CTH: CIIOBO, clloBocodyeTanue u3 2, 3 u 4 cnos. Bee
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KHHUTH 3apaHee o0padoTaHbl M peoOpa3oBaHbl B BEKTOpPa, KPOME TOTO, KO BCEM CIIOBAM

IIPUMCHACTCA

cremmep [loprepa.

Bcero 6bu10 BIOpano 15 kuur. Pe3ynbraT asist onHoM U3 HUX — «boXKeCcTBEHHOU
koMenun» Jlante Anurbepu, kaHpa aHTUYHAs JTUTEpaTypa, IpeacTaBieH B Tabnumax 1,

2,3 u4.
Tabnuna 1
Pe3ysibTaT cpaBHeHUsI ¢ MCNOJIb30BAHHEM CJI0B
Crenens HaszBanue kauru ABTOD Kanpsl
CXO0XKECTU
0.9576486 | I'me neObom koHumnach 3emis. | ['ymumieB Hukomnaii ouorpadust, mo33us
buorpadus. Ctuxu. Bocmo-
MUHAHUS
0.9545289 | Amerto bokkauyo J[)koBaHHU | aHTHYHAs JIUTEpaTypa
0.95162904 | TToa3us u ipo3a JlpeBHero aHTHYHAs JTUTEpaTypa
Bocroka
0.9497368 | CumrmmuccuMyc I'pummenbcray3en aHTHYHAs JIUTEepaTypa
I"anc SIxo0
0.9484388 | 4, Ecenun Cepreii... Ecenunn Cepreii ouorpadus
0.94773024 | Tom 3. Paccka3sbl 1 HOBECTH Bbynun MBan pycckas mpo3a
1917-1930. Kuzup ApceHbeBa
Tabnuna 2
Pe3yJbTaT cpaBHEeHHS C HCNOJIb30BAHHEM CJI0BOCOYETAHUI AJTUHOM 2
Crenere Ha3zBanue knuru ABTOp Kanpsl
CXO0XKECTH
0.50456226 | Counnenus Jlante Anurbepu aHTHYHAs JIUTEpaTypa
0.44796115 | 130OpanHOE ne Keseno ®@pancucko aHTUYHAs JIUTepaTypa
0.445811 [Toa3us u nipo3a Jlpes- aHTHYHAs JIUTEpaTypa
Hero Bocroka
0.4342808 | CounHenus JIyknan CamocaTckuit aHTUYHAas JINTEpaTypa
0.43093514 | HoBsle 3a0aBbI U Bece- aHTUYHAas JINTEpaTypa
JIbl€ pa3roBOPHI
0.42563424 | Ameto bokkauuo /I)xoBaHHN aHTUYHAas JIUTEpaTypa
Tabnuna 3
Pe3yabTaT cCpaBHeHHs € MCIOJIB30BAHHEM CJIOBOCOYETAHUN JJINHOM 3
Crenens, Haszeanue kauru ABTOp Kanpsl
CXO0XKECTH
0.13903892 | ITecTpble pacckassl Omuan Knasnnii aHTHYHAs JIATEPATypa
0.10866527 | O BOEHHOM HCKYCCTBE Maxunaseumn Hukono | aHTH4Has IuTeparypa,
HAYYHO-HCTOPHYECKAs
0.10789134 | CarypHanuu Maxpobuii, aHTUYHAas JIUTEpaTypa,
bunocodust
0.095850006 | ITo33us u npo3a lpeBHero aHTUYHAas JIUTEpaTypa
Bocroka
0.09377335 | Mudsl u nereHapl Hapo- HemupoBckuii Anek- | aHTUYHas TUTEpaTypa
noB mupa. T. 2. Panuss caHzp
Uranus u Pum
0.09017851 | Pumckas ucropus MapuemumH AMMUaH | aHTUYHasI IUTepaTypa
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Tabmauma 4
Pe3yabTaT cpaBHEHMS ¢ HCNOJIb30BAHUEM CJIOBOCOYETAHMIN TJIUHOM 4
Cremnensn

Haszpanue kHuru ABTOD Kanpsl
CXOXKECTH
0.044497494 | Tlectpblie pacckasbl Onuan Kimapnwii | aHTH4YHAs qTuTeparypa
0.02364399 | CarypHanuu Makpoowuii, aHTUYHAs JIUTEepaTypa,
dbumocodust
0.023087153 | O BOecHHOM UCKYCCTBE MaxuaBemm aHTUYHAs JUTEpaTypa,
Huxkono HAy4YHO-UCTOPUUYECKAS

0.022602256 | Muds! u nerenibl HapoaoB MU- | HemupoBckwii aHTUYHAas JUTEepaTypa
pa. T. 2. Pannsigs Utanus u Pum | Anekcanp

0.020204172 | Pumckas uctopus Mapuemniua AHTUYHAs JTUTEepaTypa
AmMMmuaH
0.017662238 | Vctopus Oykuana AHTUYHAs JIUTEepaTypa

W3 npuBeIeHHBIX PE3yJbTaTOB BUHO, YTO BCE MOJYYEHHBIE KHUTH, TaK U MHA-
ye, ONM3KU K UCX0AHOU. CTeneHb CX0XECTH BEKTOPOB, 0OpPa30BaHHBIX CIOBaMHU, OYEHBb
0JIM3Ka K €IMHHUIIC, B TO BPeMs KaK CXOXECTh CTEIEHU CIOBOCOYETAHUN TEM HUXKE, YeM
OoJIbIIIe ITTMHA CJIOBOCOYETAHUS, UTO M MOHATHO. TakkKe ClaeAyeT YIHOMSHYTh PO BpeMs
MOMCKA KHUT: IS 0B — 134 c., 114 cioBocodeTanuil mmmHou 2 — 471 c., 11 CJI0BOCO-
yetanuil gymHoN 3 — 507 c. u anst gymHel 4 — 557 ¢. KonkpeTHoe BpeMsi, KOHEUHO K€,
3aBHUCHUT OT MHOTHX (DAaKTOPOB, HO B CPAaBHCHUH AJITOPUTMOB 3TH BEJITUYMHBI UMEIOT 3HA-
YeHUE — BpPEMs CPaBHEHMS KHUT IO CJIOBaM B pa3bl ObICTpee YeM Jake CPaBHEHHE IO
CJIOBOCOYECTAHUIO HAMMEHBIICH IIUHBL. MakcuMaabHas CTETICHb CXOXKECTH JJIST CIIOBOCO-
YETaHUM BBICOKOM JIJIMHBI CWJIBHO PAa3HUTCS B 3aBUCHMOCTH OT >KaHpa, €CJIM JJIsI aHTUY-
HOW JUTEepaTyphl AJi CIOBOCOYETAHUS JIMHOU 4 3TO 3HaueHue 6mau3ko k 0, To 1is dan-
TacTUKH OJm3Ko K 0,7.

TeM HE MEHee, OIICHUTDh PE3yJIbTaT B TAKOM IPEACTaBICHUN OOBEKTHUBHO JIOBOJIb-
HO CJIOKHO, TOTOMY YTO CIUIIKOM MHOTO JaHHBIX. OHAKO 1151 00001IeHNs pPe3yIbTaTOB
MOHO HCIOJIb30BaTh >KaHpbl. OHU MOBCEMECTHO HCIOIB3YIOTCS IS KiacCU(PUKALIU
KHHT, U TaKas Ki1acCU(UKAIMs BKIIOYACT OINBIT MHOKECTBA IMOKOJIEHUH Ttoaer. [loaTtomy
0000111eHNe KaK0M KHUTH 10 Ha0opa KaHPOB, B KOTOPHIE OHA BXOJUT U CPAaBHEHHE YKE
YKAHPOB BITOJIHE JIOMYCTHUMO.

Tabmuma 5
Pe3ysbTaT BhIMHMCICHHUI VISl TEPMa — CJI0BA, JKaHPa "'aHTHYHAasA JuTepaTypa'
Kanp JKaHps! 6JIM3KUX KHUT KonnyectBo kuur, %

aHTUYHAs JIUTEpaTypa 30

aHTHYHAS JJUTEPATYypa, IETCKUN paccKas 2,5

aHTHYHAs JIATEpaTypa, mpo3a 2,5

ouorpadus 12,5

ouorpadusi, UCKyCCTBO 2,5

ouorpadusi, mo3zus 2,5

MHUCTHKA, aHTUYHAs JIUTEpaTypa, Ipo3a 2,5
aHTHYHAas MPUKIIOYEHHUs (AeTCKasl JIUT,), Ipo3a, GIHTE3U 2,5
JauTepaTtypa 1po3a, buorpadus 2,5

po3a, pyccKas npo3a 2,5

pycckas nposa 15

pycckas mpo3a, buorpadus 2,5

(daHTacTHUKa 12,5

boHTE3U 2,5

(hoHTE3U, FOMOP 2,5

FOMOP 25
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B tabnuue 5 npencraBiieH npuMep pe3ysbrara JUlsl jKaHpa ‘‘aHTH4YHas JIUTepary-
pa” ¢ IpUMEHEHHEM CJIOBa B KadyecTBe TepMa. M3-3a TOro, 4yto ObUIO HECKOIBKO KHHUT B
JKaHpE «aHTUYHAs JUTEPATypay», KOJIMYECTBO COOTBETCTBYIOIIMX MM KaHPOB IPHUILIOCH
HOpMaJIU3UpoBaTh. Tak yxe BUAHO, YTO aOCOIIOTHOE OOJIBITUHCTBO COOTBETCTBUMU IMPH-
XOAMUTCS HAa aHTUYHYIO JIUTEPATYPY, T.€. COOTBETCTBYIOT TpeOyemomy. [ljisg cpaBHEHMS, B
Tabauie 6 npeacTaBIeHbl PE3YyIbTATHI ISl TOTO )K€ KaHPa, HO C UCIIOIb30BAHUEM CIIOBO-
COYETAHUM JINHOU 2:

Tabnuia 6
Pe3ysabTar BbIYHC/ICHUI 1JI51 TEPMA — CJIOBOCOYETAHUSA JJIMHOH 2,
JKAHPA «AHTHUYHASI JIUTEPATYPa»
Kanp JKaHpb! OU3KHUX KHUT KOHqu%TBO
KHuUr, %

aHTUYHAas JIUTEpaTypa 72,5
aHTUYHAs JTUTEepaTypa, ouorpadus, HAyIHO-
HCTOpUYECKAs 2,5
aHTHYHAas JIUTEpaTypa, JeTCKUI pacckas 2,5

aHTHYHAs JIUTEepPaTypa AHTHYHAS JIUTEPaATypa, HAyIHO-HCTOPUUICCKAs 2,5
aHTHYHAas JIUTEpaTypa, mpo3a 7,5
aHTH4HAas auTeparypa, puiaocodus 7,5
MHUCTHUKA, aHTHYHAS JINTEPATYpa 2,5
MHUCTHUKA, aHTHUYHAS JINTEPATypa, Ipo3a 2,5

3/1ech COOTBETCTBUH elie OOJbIlIe U MOXKHO CKa3aTh, YTO JJI aHTHYHOW JUTEpa-
TYpbl UCIOJI30BAHKUE CIIOBOCOYETAHUH UIMHON 2 OOJBIINE MOIXOIUT, YEM HCIOJIB30Ba-
Hue cioB. OJHAKO ATOrO0 BCE PAaBHO HEJOCTATOYHO, YTOOBI CHeiaTh OOIIMI BBIBOJ.
Heo6xomumo eme 6osiee 0000MIUTh MOMYYCHHBIE pe3yabTaThl. JJisi 3TOTO AJIS KaXXI0TO
KaHpa M KaXJOTo BHJA TepMa ObUIM NMPOCYMMHUPOBAHbI KHUTU TOJIXOJSIIETO XaHpa U
paszzenensl Ha ux odriee konudecTBo (15). Pe3ynbrarsl npeacTaBiensl B Tabmuie 7:

Tabmuma 7
O0001meHHbIE Pe3yabTAThI IKCIIEPUMEHTA
CnoBocouera- | CnoBocouera- | CrnoBocouera-
XKanp Crnoso . . .
HUE JJINHOH 2 HHUE OINHOH 3 HHUE OIUHOH 4
aAHTUYHAs JIUTEpaTypa 0.375 1 1 1
aHTUYHAas JIUTEpaTypa, Ipo3a 0.85 0.5 0.35 0.35
aHTHYHAsS JIATEePaTypa, Peii-
rus (Hayka) 0.55 1 1 1
Ou3HeC 0.85 0.1 0.1 0.1
ouorpadus, KUBOTHBIE, 10-
MAaIlIHUE KUBOTHbBIC 0.55 0.3 0.2 0.2
KOMITBIOTEpHAsSI IUTEPATypa,
Ou3HecC 0.7 0.55 0.2 0.2
JUHTBUCTHKA, FOMOD, CIIpa-
BOYHUKHU 0.45 0.3 0.5 0.55
MUCTHKA, (IHTE3H, FOMOP 0.5 0.75 0.45 0.35
MIPUKITIOYEHUS (IeTCKast
JUT.), Onorpadus 0.4 0.1 0.2 0.25
TpHJLIED 0.45 0.3 0.3 0.25
¢danTacTuka 0.675 0.4 0.25 0.275
boHTE3U 0.225 0.375 0.3 0.275
Utor 0.548 0.473 0.4042667 0.4
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BunHo, yTo B cpelHEM MOUCK IO clIoBaM JaeT 0osiee TOUHBIM pe3ynbTar B IUIaHE
XKaHpOoB. biIM3K0 K HEMY HJET MTOMCK I10 CJIOBOCOYETAHUAM C JJIMHOM 2, CIIOBOCOUYETAHUS
¢ AuHOM 3 U 4 faroT npUOIM3UTENBHO OAMHAKOBBIM pe3ynbTar. OJHAKO CIEeNyeT y4u-
TBIBATh, UTO TO BCErO JIMIb 00001IeHe pe3ynbTaTa. Hampumep, aiist xxaHpa OusHec mo-
UCK 10 CJIOBaM OTJAeT T€ KHUTHU, KOTOPbIE IBHO OTHECEHBI K jKaHPYy OM3Heca, MOUCK K€
[0 CJIOBOCOYETAHUSM KaK MPAaBHJIO HAXOAMT KHUTH >KaHpa (UIocOPHs U NCUXOIOTHS,
KOTOpbIe OJIM3KH (10 KpailHel Mepe Ha MepBbId B3IIIsA) K UcXoqHOU. [Ipu 3TOM, ouck no
CJIOBaM CHUJIBHO OIIMOAeTCs B YKaHPE aHTUYHOM JMTEpaTypbl — OCHOBHBIE PE3YyJIbTAThl —
3TO aHTUYHas JTUTepaTypa u 6uorpagpumu.

B KOHEUHO cueTe MOXHO CJeNaTh BBIBOJ, YTO MOUCK C UCIOJB30BAHHEM CIIOB U
CJIOBOCOYETAHUM JJIMHON 2 1aroT HauOoJiee peeBaHTHBIN Pe3yJIbTaT.
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2. BekropHas MOJICITh [DexTpoHHBII pecypc]. Pexnm JIOCTyTIa -
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4. Russian stemming algorithm  [Dnextponnsii  pecypc]. Pexum  jmoctyma  —
http://snowball.tartarus.org/algorithms/russian/stemmer.html

ITPOBJIEMA KAYECTBA ITIOATI'OTOBKHU JAHHBIX
JIJI1 OBYUEHUSI HEUPOHHBIX CETEH B KOHTEKCTE
3AJAYM PACIIO3SHABAHUSA OBBEKTOB

Tymanan llonuna Hzopeena
aCIMpPaHT BBICUIEH IIKOJIBI IPOTPAMMHOM MHKEHEPUH,
Cankr-IlerepOyprekuil nonutexunyeckuid yausepcuret [lerpa Benuxoro,
Poccus, r. Cankr-IlerepOypr

Capaoscuweunu Cepeeii Ipukosuu
JOLEHT BBICIIEN IIKOJIbI IPOTPAMMHOM MHKEHEPHUH, JOLIEHT,
Cankr-IlerepOyprekuil nonutexunyeckuit yausepcuret Ilerpa Benukoro,
Poccus, r. Cankrt-IlerepOypr

B cratbe paccmaTpuBaeTcs mpodiieMa KauecTBa MOATOTOBKU JIAHHBIX Ui 00y4YeHHsI HEHPOHHBIX
ceTeil. B Hamm ITHU TEXHOJOTHH MCKYCCTBEHHOTO WHTEIUIEKTAa BHEAPSIOTCS B pasivuHbIe Cepbl nes-
TeJIbHOCTH. JIJis perieHus 3a1auu pacro3HaBaHusi 00bEKTOB, HEOOXO UMbl HAOOPhI KAYECTBEHHO IMOJT0-
TOBJICHHBIX JIAHHBIX JUIsl 00yueHusi. Ha MaHHBI MOMEHT CYIIECTBYET s MPOOJIeM, KOTOPbIE HE TO3BO-
JISIOT TONMy4aTh oOydJaromiue HaOOphl JaHHBIX BBICOKOTO KadecTBa IO MpHeMIieMol cTtomMocTH. Kowm-
TUIEKCHBIN TOAXO0M K PEUICHNIO JaHHBIX MPOOJIEM MO3BOJIUT MOBBICHTh Ka4eCTBO Pa3MEUYCHHBIX JTaHHBIX.
B nmanHOl crathe mpeiaraeTcsi pelieHHe 10 CO3JIaHHI0 TUIATQOPMBI, MMO3BOJSIONIEH MOJIb30BATENIEM
OCYIIECTBJIATh MPOIECC MOJATOTOBKH JAHHBIX C WCIOJIB30BAHMEM CIEIUAIBHBIX TeUMU(UITUPOBAHHBIX
MEXaHUK, BPEMEHHBIX OTPAaHUYECHUN U CUCTEMbI MOTUBALIUU.

Knrouesvie crosa: NCKyCCTBEHHBIM WHTEIUICKT, HEUPOHHASI CETh, pa3MeTKa JAaHHBIX, 00yJaromas
BEIOOpKA.

Jlnisa pa3pa®oTku U 00yueHUs] HEHPOHHBIX CeTell KOMIAHHHM OCTPO HYKIAIOTCS B
OONBIINX MacCHBaX pa3MEUEHHBIX HAOOpPOB NaHHBIX. BO BceX KPYyMHBIX OTpacisx Hc-
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MOJIb30BAHUE TEXHOJIOTMI MCKYCCTBEHHOI'O HWHTEIUIEKTa MPHUHSATO HAa BOOPYXKEHUE.
KpymnHble KOMITaHUK YBEJIMYUBAIOT CBOM €XKETOAHbIE PACXO/Ibl Ha pa3paboTKy U BHeApe-
HUE MPUIIOKEHUM C AJIEMEHTAMU UCKYCCTBEHHOTO MHTEJUIEKTA, 3TO TO3BOJISET YIYUIIUTh
OU3HEC-MPOIECChl KOMITAHUI U TOBBICUTH UX KOHKYPEHTHOE MPEUMYIIIECTBO MEpe]] KOM-
MAHUSMH, KOTOPbIE HE MCHOJIb3YIOT HOBEUIIINE TEXHOJIOTMHU B CBOUX Ipoleccax. B Hame
BpeMsi BOCTpEOOBAaHHOCTh MPOTrPaMMHOTO OOECIIEYeHHs Ha OCHOBE MCKYCCTBEHHOI'O WH-
TEJJIEKTa BO3PACTAET C KaKJbIM JIHEM, TaK Kak 00beMbl 00pabaThIBa€MbIX JaHHBIX YBE-
JUYUBAIOTCS, MOBBIIIAETCS BBIYMCIUTENIbHAS MOLIHOCTh KOMIIBIOTEPOB U IMPOU3BOJIHU-
TEJIBHOCTh AJITOPUTMOB. TEXHOJOTUHM UCKYCCTBEHHOTO MHTEJJIEKTa IPOHUKIIN ITpaKTH4e-
CKH B KaXIYyIO OTpaciib, MO3BOJIMB MAaIllIMHAM TOBOPUTH, CIyIIaTh, JBUTATHCS U MPUHU-
MaTh pELIECHHUs, a MHOXKECTBO BAPUAHTOB UX HCIIOJIH30BAHUSI PACKPBIBAIOT MOTCHIIUAIb-
HbIE€ BO3MOKHOCTH JJI Pa3BUTHS OM3HEcCa, MPHUBJIEKAIOT HOBbIE MHBECTHUIIMU U CIOCOO-
CTBYIOT U3MEHEHUSM B CYIIECTBYIOIINX OU3HEC-TIpoIeccax.

Cornacno otuery Tractica [2], TEXHOJIOTMH, UCIIOJIb3YIOIINE UCKYCCTBEHHBIN HH-
Te/uiekT Ha koHell 2018 roma, ucnonb3yroTes B 258 obnacTsax. [JTaBHBIM TEXHOJOTHYE-
CKUM TPEHJOM OTpPACIU SIBIISETCS pacro3HaBaHUWE OOBEKTOB HAa M300paKEHUH KOMIIbIO-
TEPHBIM 3PEHUEM.

[Ipu paGote ¢ u300pakeHUsIMU OJHOM M3 HamboJiee aKTyalbHBIX APXUTEKTYP
HEHWPOHHBIX CETEH SIBISAIOTCS KOHBOJIOLMOHHBIE HEMPOHHBIE ceTH. OHM MO3BOJIAIOT OCY-
HIECTBIIATh YCpEeIHEHHEe KOMOMHAIMI nuKcesnel, 6e3 morepu uHpopManuu 006 UX OTHO-
CUTEJILHOM PacCIONIOKeHUH. MoJienb «3allOMUHAET» CUIIY3T OOBEKTa U MOXKET pacrio-
3HATh MOAOOHBIM OOBEKT Ha APYroM M300pa’keHUHU. 3a MOCJIEAHUE JIBAa T0Jla B CPEIHEM
BpeMsi 00ydeHUsT MoJenei KiaccupuKaTopoB JUisl penieHus 0a30BOM 3a/a4u KOMIIBIO-
TEPHOTO 3PEHUS YMEHBIIUIOCH B 15 pa3. DTo MOKa3bIBaET CTPEMHUTEIHHOE Pa3BUTHUE all-
TOPUTMOB U BBIYMCIUTEIBbHBIX MOIITHOCTEM [1].

Common Objects in Context Challenge (COCO, pacnpoctpaHéHHbIE O0OBEKTHI B
KOHTEKCTE) — 3TO HOBBIM, YCIIOKHEHHBIH aJrOpUTM, MPEAIOJIararmlliuil ONpeaeIcHre
TpaHUI] Y 00BEKTA, a TAKXKE MO3BOJISET Pa3ACIUTh CLIEHBI Ha N300paXEHUU C TOYHOCTHIO
Jo nukcens [4]. 3a nociaeAHUE TPU rojla TOYHOCTh PEIICHUS TaHHBIX 33/1ad YBEINYUIach
Ha 70%.

B nactosimee Bpemsi cyiiecTByeT mpoOsiieMa KauecTBa MOJATOTOBKU JTAHHBIX IS
00y4eHus HEHPOHHBIX ceTeil. UeM TouHee JaHHbIC, TI0/IaBacMbIe Ha BXOJI JIs1 OOY4YCHHUS,
TEM BBIIIIE KAYECTBO Paclo3HaBaHUsI 00OBEKTOB Ha BbIxoze. Takum oOpa3oM, 3a/1aya moj-
TOTOBKHA OOYYarOUIMX JIaHHBIX SBISETCS OJHOW M3 KIIOYEBBIX B BOIMPOCE CO3MIAHUS Pa3-
JUYHBIX PEIICHUH, HCTIONB3YIOIIUX UCKYCCTBEHHBIN UHTEIJIEKT.

[Ipesxie Bcero ObLITU BBISIBICHBI U TIOJTBEPK/ICHBI CIEAYIOIINE THITIOTE3bI:

1. V Texymmux cepBHUCOB MO pa3MeTKE AAaHHBIX Yepecuyp HU3Kas BOBJIECUYEHHOCTh
COTPYJIHUKOB B pab0o4mii mpoliecc, YTO CKa3bIBACTCSl HA KaUeCTBE Pe3yJIbTaTOB.

2. Texymas pplHOYHAsI CTOMMOCTD BBIIOJTHEHHON PabOTHI MO pa3METKEe JaHHBIX
JUTsl O0Oy4YEeHUST HE COOTBETCTBYET KaueCTBY.

3. Tlomp3oBaTensM, BBIMOTHSIONIMM Pa3METKy TAaHHBIX HE MHTEPECHO M CKYYHO
OCYIIECTBIIATH 3Ty 3aaaudy. [Ipoiuiecc ogqHooOpaseH, MOATU 1 MOHOTOHHBIN TPYJ TIIIOXO
CKa3bIBA€TCS Ha KOHIICHTPAIIMM BHUMAHHS pa3METUMKa, W3-3a YeTr0 BOSHUKAET OOJIBIIOE
YHCIIO OIIUOOK.

Taxum 00pa3oM MOXXHO C/eNaTh BBIBOJ, YTO KAayeCTBO SIBISETCS OCHOBHOW MPO-
Omemol B 00JacTH pa3MeTKH JAaHHBIX. Ha Tekymuii MOMEHT KOMITAaHHH-UTPOKH PBIHKA
pa3MeTKH JaHHBIX UCTOJB3YIOT TPyA (PUIIAHCEPOB I HAEMHBIX PAaOOTHUKOB, KOTOPHIC
o0namaroT KpailHE HM3KOM MOTHMBAallMEM K KAayeCTBEHHOMY BBIIIOJHEHUIO CBOEH
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paboTsI [3], a Tak)Ke UMEIOT HEeHOPMUPOBAHHBIN pabounii 1eHb. B pesynbrate pa3meueH-
Hble HA0OPBI JAHHBIX UMEIOT OOJIBIIOE KOJIMYECTBO OLIMOOK, KOTOPHIE BHIHYXIEHHO OT-
JAI0TCSl HA KOPPEKIINIO, BO3MOXHO, HE OJIMH Pa3.

3asiBICHHYIO IPOOJIEMY MpeAJIaraeTcsl pa3pelinTh MyTeM pa3padOTKH MIaTGOpMBI
U1 pa3MeTku JaHHbIX. [Ipomecc pa3MeTkn Ha JaHHOM miaatdopMe IOJHOCTBIO
reiMupuIupoBaH, yTo 100aBIsIET HHTEpeca U a3apTa, a MOHOTOHHas padoTa JMIIaeTcs
TATOCTHOTO OLIYyIEeHUs Tpyaa. [IpogyMaHHBIN CETTUHT, pa3BUTHE NEPCOHANkA, COPEBHO-
BaTEJIbHBIE JIE€MEHTHI, JOCTHKEHHUS U MOOIIPEHUS — OTIMYHAs MOTUBALUS JUISl IPOTYK-
TUBHOM pa3MeTKH.

Eme ogHMM MOTHBAaTOPOM /JIsl KAUECTBEHHOI'O BBIIIOJIHEHHS pa0OTHI ABIIAETCS 00-
pazoBaTenbHas cocTaBisitonias miatgopMel. Pasmedas nanHble, Moab30BaTENN IUIAT(OP-
MBIl HOJy4YarOT BHYTPUUIPOBYIO BAalIOTY, Ha KOTOPYIO MOXXHO INpHOOpecTH oOpa3oBa-
TeJbHbIE IPOrpaMMbl, KYpChl, JEKIMH C MHTEPECHBIMU crukepamMu. OrpaHu4eHue Bpe-
MEHHU B paboTe KaKIOoro IMOJIb30BaTels Ha IUIaT(GopMe SBIIIETCA €Ile OJHOM MEXaHUKOU
NOBBIIICHNSI KauecTBa JAHHBIX Ha BbIXxoje. Ipu HenmpephIBHON NeATENbHOCTH KOHIIEH-
Tpalusl CHUKAETCS 4epe3 TPU yaca. XOPOIIUM MPUMEPOM CIYKUT paboTa aBUaJUCIET-
4epoB, rpaduK KOTOPHIX CTPOro pa30UT Ha KOPOTKHE MHTEPBAJIbl BPEMEHU, YTO HE I103-
BOJISIET paOOTHUKAM CHUXATh KOHIEHTPALMIO U BHUMaHue. Takum oOpa3oM mpeniaraer-
csl pa30UTh paboTy KaXA0ro MoIb30BaTeNs MIaTGOPMBbI HA 2 UHTEpBaa Mo 2 yaca B JIeHb
C MepepbIBOM MUHUMYM OJIMH Yac.

TeXHONOruI0 MPOEKTa YCIOBHO MOKHO pa3OUTh Ha JIBE YaCTH:

1. Texunueckas 4actb. {1 pazMeTKu M300paKEHUI HCIIOJIB3YETCSI TEXHOJIOTHS
Canvas. Ilo cpaBHenuto ¢ nonyisipabiM peumienneM CVAT, oHa obnasaer TakuMu mpe-
MMYILECTBAMH, KaK BBICOKAsl CKOPOCTh OTKJIMKA, OTCYTCTBHE NEPETPYKEHHOCTH UHTEP-
¢elica, BO3MOKHOCTh T'MOKOM HAcTpoMKM M MacwmTabupoBaHus. Mcmonb3yemblil CTEK
texHojoruii: React, redux, Python, Flask, SQL. Cepsucel: Amazon AWS.

2. IloBeneHuecko-TicCUXOJOTHYECKass yacTb. Bech mporecc reiiMudukanuu Ha
m1aTgopMe BBICTPAUBAETCS SKCIIEPTOM IO OBEJACHUYECKOM MCUX0JI0TuU. BoBIeueHHOCTh
MOJIb30BATENs B MPOIIECCHI, )KEeJIaHUE BO3BPALIAThCs Ha MIATPOPMY KaKIbIi JIEHb U pac-
CKa3bIBaTh O HEM CBOMM JIpYy3bsIM ONHpaeTcs Ha HAY4YHbIC UCCIIEIOBAHUS B 00JacTy aHa-
nu3a paboThl YETOBEYECKOr0 MO3ra, MOBEIEHYECKON ICUXO0JI0TUH, TPUHIIMIIOB MPUHSATHS
pELICHH.

PestoMupys Bce BbIIIECKa3aHHOE, MOKHO COCTaBUTh CIIMCOK OCOOCHHOCTEH, KOTO-
pble OTVIMYAIOT JAHHOE PEUIEHHE OT CYIIECTBYIOIIMX METOJOB MOJIIOTOBKM JTaHHBIX U
pelammux npodiieMy KayecTBa MOATOTOBKH

® TpoIlecC Pa3METKHU JAaHHBIX MOJTHOCTHIO TeMMU(UIIMPOBAH, YTO MO3BOJISET MO-
JyYUTh HauOOJIbIIIEe BOBJICUEHUE B MPOLIECC;

e [pearnoyaraercs, 4ro Ha miatdgopme OyayT paboTaTh B OCHOBHOM CTYJEHTHI
IT-ciennanbHOCTEN, KOTOPHIE 3aMHTEPECOBAHBI HE TOJBKO B OIjiaTe paboThl, HO U MOJY-
YEHUU HOBBIX 3HAaHWH U OTIBITA;

® JIOCTIKEHHE BBICOKOTO KauyecTBa JaHHBIX Ha BBIXOJIE 3a CUeT relmuduuumpo-
BaHHBIX MEXaHHK, BPEMEHHBIX OTPaHWYCHHUU padOThI, a TaKKe BBICOKOW MOTHBALIUU
MOJIb30BaTeNel B Mpolecce pa3MeTKH.
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BECTPAHIIEVMHBIE TEXHOJIOT'M BOCCTAHOBJIEHUSA U
PEKOHCTPYKIIM I'A30IIPOBO1OB

Hlagpueynnun Hnvoap Lllamuneeuu
MAarucTpaHT BTOPOTO Kypca,
WkeBckuit rocy1apcTBeHHBIN TexHuyeckui ynupepcuter umenu M. T. Kanamnukosa,
Poccus, r. MxkeBck

Ceanoea Mapuanna Bukmopoena
KaHJI. TEXH. HayK, JOLCHT,
W>keBcknii rocy1TapCTBEHHBIA TeXHUYECKUM YHUBEpcUuTeT uMeHn M. T. KananiHukosa,
Poccus, r. UxkeBck

B nanHoO#1 paboTe MpUBEICHBI KPATKUE CBEICHUS O TEXHOJIOTHSIX BOCCTAHOBJICHUS (PEKOHCTPYK-
IIUHU ) TPYOOIIPOBOIOB M CBSI3aHHBIMU C HUMU IMTOATOTOBUTEIHHBIX OTIEPAIInii.

Knioueswvie crosa: Ta30npoBoibl, OeCTpaHIIEHHBIE TEXHOIOTHH, OYUCTKA TPYOOIIPOBOIOB, IIPO-
TSDKKA TTOJTUATUIICHOBBIX TPYO, OOJIMIIOBKA BHYTPEHHUX CTEHOK TPYOOIPOBOIOB, MPOIaBIUBAHUE TPYO.

Beenenne

[TonzemHbIE CTaNbHBIE TPYOONPOBO/BI, MOCTPOSCHHBIE MHOIO JIET Ha3al, HEn30exK-
HO CTaperoT U TPeOyIOT PEeryssipHOTO TEXHMUYECKOI'0 KOHTpPOJIS, MPOBEPKU pabOTOCHO-
COOHOCTH, TEPUOJINYECKOIO0 PEMOHTA, BOCCTAHOBIICHUS WM peKOHCTpyKuuu. CtapeHue
MOJI3EMHBIX TPYOONPOBOJHBIX KOMMYHHMKAIMH NMPUBOAUT K POCTY aBapUUHOCTU H3-3a
NOBPEXKJAEHUST TPYO HApYX HOW M BHYTPEHHEH KOppO3UeH, K CHHUIKEHHIO IMPOIYCKHON
crocoOHOCTH TPYOOIPOBOJIOB M3-3a 3apacTaHMs TPYO, YBEIMYCHUIO 3aTpaT Ha HKCILTya-
TaLHIo.

TpagunuoHHble TpaHILIEHHbIE CIIOCOOBI BOCCTAHOBIIEHUSI PaOOTOCIIOCOOHOCTH Ta-
30IPOBOJIOB CONPSKEHBI C BHINOJIHEHHEM OOJBIIOr0 00beMa 3eMIISTHBIX paboT, Kperuie-
HUEM CTEHOK TPAaHILIEH, MEPEKPBITUEM TPAHCIOPTHBIX IIOTOKOB, PAa3pPYLIEHUEM IOPOXK-
HBIX ITOKPBITHH, IIOBPEKACHNUEM 3€JICHBIX HACAXKICHUM U T. 1. B ropoaax ¢ mioTHOH 3a-
CTPOMKOM, KaK MpaBUJI0, TpaHIIEWHAas TEXHOJIOTHs OKa3bIBa€TCS BOOOIE HEPUEMIIEMOM.
[TpuHuMas BO BHUMaHHE CTOMMOCTH PabOT OTKPBITBIM CIIOCOOOM M €KErOAHBIC TEMITbI
CTapeHHs Ta30pacIpeleIUTEIbHBIX CeTEH 3TOT BOIPOC MOXKHO PEIINTh, IPUMEHss Oec-
TpaHIlelHbIe TEXHOJIOTUU BOCCTAHOBIICHUS TPYOOIIPOBOIOB, MO3BOISIONINX B pa3bl CHU-
3UTh NPSMBIE U KOCBEHHBIE 3aTPATHI.

O4KCcTKa BHYTPEHHEH MOJ0CTH PEKOHCTPYUPYEMbIX TPYOONIpoBO10B

[IpenBapuTeabHBIM 3TAIOM OECTPAHUICHHBIX TEXHOJIOTUN BOCCTAHOBIJICHHUS (Karu-
TaJbHOTO PEMOHTA) WM PEKOHCTPYKLHUHU JIOOBIX TPYyOONMpPOBOAOB SIBISETCS OYMCTKA
BHYTPEHHEW MOJIOCTH TPYO, MPUCTIOCOOIEHHAs K UCIIONB3YeMON OeCTpaHIIeHHON TeXHO-
aoruu. OUUCTKa MPOBOJUTCS MOCJE MPOAYBKH MOAJIEKAIIETO BOCCTAHOBICHHUIO y4acTKa
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razonpoBoja. Crnocod OYMCTKU OINpEeNseTcs B 3aBUCUMOCTH OT CTEIEHUW M BUJA 3a-
IPA3HEHUI U MOKET ObITh MIPOBEJICH C TIOMOIIBIO MECKOCTPYWHBIX anmnapaTroB, CKPeOKOB,
MOPUIHEH, IETOK, Ppe3 U TUAPOOUUCTHOTO 000PYIOBAHUS.

Pa3Hble TEXHOJIOrMM BOCCTAHOBIEHUS TPEOYIOT pa3iIM4YHON CTENEHH OYUCTKU
BHYTpeHHeU mojoctu. s 3Toro moaduparorcs Te MPUCIOCOOJIeHUs U 000pyI0BaHueE,
KOTOpBIE YJOBJIETBOPSIOT 3TUM TpPeOOBaHUAM OYHCTKHU. Tak, Juisi OOBIYHON MPOTSKKU
MOJINATUIIEHOBBIX TPYO ¢ YMEHBUIEHHUEM AHMAMETPA PEMOHTUPYEMOIO ra30IpoBoOja ObIBa-
€T JOCTAaTOYHO NPOTAIIUTh HECKOJIBKO pa3 B JIEUCTBYIOLIEM CTaJIbHOM TPYOOIpPOBOE
CKpeOOK-KaIUOp C pe3MHOBBIMU BCTaBKaMU (TaK Ha3bIBAEMBINA «EPII»), OMpPEIeSIONUi
MIPOXOJIHOE CEYEHUE TPYOONpOBOJa U YAAISIOMMNA OKAJIUHY U Pa3jIN4HbIE KPYIHBIE OT-
JIO’KEHUs, CLIOCOOHBIE IITyOOKO MOBPEANUTh MOBEPXHOCTH TPYO. L1t TexHOIoruii Boccra-
HOBJICHHSI C TTOMOIIBI0 MPOPMIUPOBAHHBIX TPYyO TpebyeTcst Oojee TIaTelbHAsT OYHCTKA
BHYTPEHHEH MOJIOCTU. B 3TOM cilydae mpUMEHSIOTCS pa3Hble MEXaHUYECKHUE CAMOJBHU-
KYLIUECS WIH NPOTIruBaeMble (pe3bl U cKpeOkHu. TexHoIorus ¢ NpuMeHEHUEM TKaHEBO-
ro MOJMMEPHOTO IUIaHra TpeOyeT OYUCTKUA BHYTPEHHHMX CTEHOK MPAKTUYECKU «JI0 3ep-
KanpHOTO Onieckay. Hannuue Ha TpyOax nake HE3HAUUTETBHBIX KOPPO3UOHHBIX OTIIOXKE-
HUM WIA TBUIEBUJIHBIX 3arpsi3HEHUN YK€ He TapaHTUPYIOT MPOYHOCTh COEIUHEHUS
nuiaira ¢ Tpyooii- o6osioukoil. [103TOMy npu TEXHOJOTMHU IUIAHTOBOW OOJMIIOBKU TPY-
OOIPOBO/] IO OKOHYAHUU TIPEIBAPUTEITHHON OYUCTKU HEOOX0IUMO ToABepraTh 00padboT-
K€ CTPYSIMH BOJBI IPH CBEPXBBICOKOM THJPABIUYECKOM JIaBIIEHUU. Takod crocod
OUYHMCTKH TOJYYHJI Ha3BaHUE BaKyyMHO- BOJSHOTO (¢pe3epoBanus. Bona, noxaromascs u3
comen ¢pe3sl o nasienueM a0 250 Mlla, obnagaet IpoOsAIIMM U PEXYIIUM JEHCTBU-
€M, ¥ 3a J[Ba MPOX0/ia yAaJseT JI00bIe 3arps3HEHNS] B KOPPO3UOHHBIE OTIIOKEHHU I, OCTaB-
T YUCTYH0 METAJUIMYECKYI0 MOBEpXHOCTh. Ilockonbky Boma HarpeBaerca no 50-70 "C,
OHAa JJOCTaTOYHO OBICTPO MPOCYIIUBAETCS.

Cucrtembl U1 TeJIeBU3MOHHOW HHCIIEKIMU TPY0OONIPOBOI0B

TeneBu3noHHast MHCHEKIUS (BUICOMATHOCTUPOBAHUE) TIPOBOAUTCS Tepe]] Hava-
JIOM BOCCTAHOBUTEJBHBIX PabOT M JAaeT BO3MOXHOCTb 3apaHEe OINpeAeNUTh MPOXOJIU-
MOCTb T'a30IMpPOBO/A, & NMPU HAIWYUHM BHYTPEHHUX JE(PEKTOB, MPEMATCTBYIOIIUX €€ Mpo-
BEJICHUIO, — OTPEACTUTh UX XapakTep U cnocol ycrpaneHus. Ecnu npu kKoHTpose ¢ mo-
MOILIbIO BUACOKaMepbl OYAyT BBISBIEHBI Y4YaCTKH Ta30MpoOBOJa, MEUIAIOIINE MPOIECCY
BOCCTAHOBJICHUSI (HEYUTEHHBIE YIJIbI TOBOPOTA, KOHAEHCATOCOOPHUKH, TUAPO3AaTBOPHI U
T.1.), B IPOCKTHYIO U pabOvyI0 JOKYMEHTALUIO JOJDKHBI OBITh BHECEHBI M3MEHEHHS U
BCKPBITHI JOTIOJTHUTEIbHBIE KOTJIOBAaHBI.

TeneBu3noHHbIE POOOTHI MM CUCTEMBI JI TEJIEBU3MOHHOM MHCHEKIHUU TPYyOo-
MPOBOJIOB TIPEJICTABIISIOT COOOM TMEepeMelarmuics BHYTPU TPyOOIpoOBOAa KOJECHBIN
TPaHCHOPTHBIA MOJYJIb, HA KOTOPOM pacroJjlaraeTcsi BUie0KaMepa, CUrHal KOTOpOM Mo-
CTyHaeT Ha IHUCIUIEH oreparopa.

MeTtoa nNpoTHKKH MOJTHITHICHOBBIX TPYO B CYLIECTBYIOIIHMX TPYOONPOBOAax

MeTo BOCCTaHOBJICHHSI M3HOIIEHHOTO TPYOOINpPOBOAA MPOTSHKKOM B HEM IOJIH-
STUJICHOBBIX TPYO sIBJIseTCS Hanbosiee U3BECTHBIM M MPOCTHIM C TOYKU 3PEHHS BO3MOXK-
HOCTEM ero npuMeHeHus. M MOKHO peMOHTUPOBATH ra30IPOBOIbI KaK HU3KOTO U Cpeji-
Hero, Tak U Bbicokoro (1o 0,6 MIla) naBnenuii, a Takxe OCYIIECTBIISITH PEKOHCTPYKIIMIO
CEeTH C MEPEeBOJOM Ta30MpPOBOJIOB C HU3KOTO JaBlIeHUS Ha Oosee BbIcOKoe. OOBIYHO IS
ATOr0 METOJIa UCHOJB3YIOTCS CTaHAAPTHBIE TUIaJKUe TPYObl M3 MOJUATHIIEHA MOIXOs-
niero auametpa. [lonepeunoe ceuenue TpyObl ocTaeTcst Heu3MeHHbIM. [Ipu 3ToM MeTone
PEKOMEH/IyeTCSl CIIOJIb30BaHUE TPYO C TOTOJIHUTEIBHON BHEUIHEH 0007109K0H, oOecme-
YUBAIOLIUX HAJEKHYIO 3aLUTY MIOBEPXHOCTH MPOTATMBAEMBIX TPYO OT OMACHBIX JJIS HUX
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NPOJOIBHBIX MOBpexaAeHni. CoennHeHne TPyO OCYIIECTBISIETCS TPH MOMOIIH CTHIKOBON
cBapku. B KoTii0BaHaX BO3MOJKHA CBapKa JETAISIMU C 3aKJIAJHBIM 3JIEKTpOHArpeBaTelieM.
OOBIYHO TSI PEMOHTa CIIOCOOOM MPOTSDKKH BBIOMPAIOTCS MPSMOJIUHEHHBIE HITH
TUTABHO M30THYTHIE YYaCTKH Ta30IMPOBOJA, MOCKOJIBKY MPOTSDKKA TPyO depe3 M3HOIICH-
HBII TPyOOIIPOBOA C MaJbIM PainyCcOM HU3ruda BBI3BIBAET JOMOIHUTEIBHOE CONPOTUBIIE-
HHE MPOTSKKE U ONACHOCTh MOBPEKICHUS TOBEPXHOCTH TPYOBI.
IIpoTs:kka npeaBapuTeJbHO NPO(PUINPOBAHHBIX MOJIUITHIECHOBBIX TPYO

[IpoTskka mpeaBapUTEIbHO NMPO(PUIMPOBAHHBIX MOJMAITUICHOBBIX TPYO Hpeny-
CMaTpUBaeT NPUMEHEHHUE JTUHHOMEPHBIX, MPO(YUINPOBAHHBIX B CEYEHUN MOIUITHIIEHO-
BBIX TpyO. B 3apyOexHOW MpaKTUKE Takke METOIbl Moxydrian HaszBaHus «U-Liningy,
«Subcoil» u gpyrue. [TonmmaTHIeHOBBIE TPYOBI, MPUMEHSIEMbIC TIPU JAHHOM METOJIE TIPO-
U3BOJICTBA padoT, BBIIYCKAIOTCA IO CHELHUAIbHOMY 3aKa3y U JOJDKHBI UMETh HapyXHBIN
JMaMeTp, COOTBETCTBYIOUIMM BHYTPEHHEMY IUAMETPy PEKOHCTPYHUPYEMOI'O Ta30IpOBO-
na. OTO CBSI3aHO C JKEJaHWEM KaK MOXKHO MEHBIIE MOBJIHITH HA YMEHBIICHUE BHYTPEH-
HEero JuaMeTpa CyLIECTBOBABIIETO Ta30NpoBoJa. B 3aBOACKHX YCIOBHSIX 3TH TPYObI
IPOXOJAAT CIEIHaIbHBIE TECTOBbIE MCIIBITAHUS 10 OLIEHKE CIIOCOOHOCTH BO3BpaTa K HC-
XOJHOHU (hopME KOIBIIEBOTO CEYCHUS.

[Tocne m3roroBieHus, TpydaM TEPMOMEXAaHUUYECKUM ITyTeM MpuUaarT Gopmy ma-
TUHCKUX OYKB «U» nmu «W»», CHIIBHO COKpAIIaloIlylo MONepeYHoe CeYeHne, U HaMaThl-
BalOT Ha OapabaH UIs TPaHCIOPTUPOBKHU. YMEHBIIEHUE MONEPEUYHOr0 CEUEHHUs OCy-
MIECTBIISIETCA C IeNTbI0 00JIeTYeHUsT BBEICHHS TPYOBI B CYIIECTBYIONIUI TPYOOIIPOBOI.

[lepen mpoTsKKOM BHYTPEHHSISI TOJIOCTh BOCCTAHABIMBAEMOT'0 TPYOOIIPOBOIA HC-
clIelyeTcsl ¥ THIAaTEeIbHO OYMIIIAETCS OT Pa3HOIo PojAa OTJIOKEHUH, okanuHbl 1 T.11. [locne
NPOTSDKKH POGMIMPOBAHHON TPYOBI €l MpuaaeTcs MepBOHAYaNbHAs OKpyrias ¢opma
IIPY OMOIIM [MOIABAEMOM O] TaBJIE€HUEM MMAPOBO3AYIIHON cMmecHu. JlJIst 3TOM 1enu npo-
TAHyTas npoduiaupoBaHHas Tpyba oOpe3aeTcs A0 HYKHOH JUIMHBI U ¢ 00EHX CTOPOH 3a-
KPBIBAETCSl CHELMAIBHBIMU 3ariymikamu. [Ipu momade BHYTph CKaTOM MapoOBO3TYIIHON
cMecu ¢ Temnepatypoi 6osee 100°C tpyba pacumpsieTcss 10 CBOETO MEePBOHAYATHLHOTO
muameTpa (3hdexT naMsaTH) TakuM 00pa3oM, YTO TMPOUCXOIUT €€ TUIOTHOE MPUJIETaHue K
CTEHKaM PEKOHCTPYHUPYEMOT0 ra3omnpoBoja.

IIpoTszkka npeaABapUTEJIbHO 00KATHIX NOJUITHIEHOBBIX TPYO

Otot crocod u ero pasHoBuaHoctH («Rolldouny, «Sliplining», «Swage Lining»)
IpeyCMaTpUBAIOT MPAKTUYECKH TE K€ OMepaluy, YTO U MPEeAbLAYIIHA, HO BMECTO MPO-
bunrpoBanust TpyObI MPOU3BOAUTCS MPOIIECC €€ MPEIBAPUTEIHHON XOIOHOM aedopma-
. Croco0 OCHOBaH Ha TUIACTHYECKHUX CBOWCTBAX MOJUATHIICHA, MO3BOJISIONINX
YMEHBIIUTh HApPYXHBIA JUaMeTp TPyObl MOCie ee MPOXOXKIACHHUS uepe3 OOKUMHOE
ycrpoiicTBo. [Ipu aTom okpyrnas ¢popma TpyObl coXpaHseTcs, a IuaMeTp yMEHbIIaeTcs
npuMepHo Ha 8-15%. [yt mpOTSHKKM MCHOJB3YIOTCS TPYObl U3 MOJIMATUIIEHA CTaHJapT-
HOTO THUTIOPa3MEPHOTO psijia WK CIIEIUATEHO U3TOTOBJICHHBIC IO TUAMETPY TPYOHI.

[To metony «Rolldouny ymenbpmieHne nuamerpa TpyObl IPOMCXOJIUT 3a CUET €€
npoxoja 4epe3 pssl ModychepruuecKuX BpaIlaloUMXCcs KaTKOB CIENHaIbHON MAaIlduHbI.
Hcnonp3oBanne a1t 00)KMMa BPAIAIONIMXCS KATKOB YCKOPSET MPOIECC MPOTACKUBAHUS
U CHI)KAET MOTPEOHOCTHh B YPOBHE MOIIHOCTH TATOBOH Jebenku. K HemocTatkamM MOXKHO
OTHECTH CJIO)KHOCTh OOKMMHOTO YCTPOMCTBAa M €ro JOCTaTO4YHO OOJBIION Bec M rada-
puTHBIC pa3Mepbl. Tunopasmepp Tpyo orpanuyen d, 400 mm u SDR 17.

Merton «Swage Lining» ocHoBaH Ha nedopmainuu TpyO C HCIOIB30BAaHHEM KO-
HYCHBIX OOXHMHBIX KOJEIl. DTOT METOJ TEXHOJOTHYECKH Ooyiee MPOCT, YeM METO[
«Rolldouny, HO TpeOyer mpumeHeHHs Oojiee MOMIIHBIX TATOBBIX JieOenok. Kpome Toro,
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ero omiMyaer Oojiee MeIJIeHHAas CKOPOCTh MpoTackuBaHus TpyO. Ilpm Texnomorum
«Sliplining» npuMeHsIOTCS CriennalbHbIC CMAaYMBAIOIINE PACTBOPHI, YMEHBIIIAIONIUE CH-
JIbI TPEHUS.

IIpoTsizkka ¢ pa3pyunieHueM CTapoii TPyObl

JlaHHasi TEXHOJIOTUSI BoccTaHOBIIeHHs («Pipebursting» mo 3apy0exHOl TepMHHO-
JIOTUH) MPEAYCMaTPUBAET YACTUYHOE WJIM MOJIHOE pa3pyllieHue 3aMeHseMol TpyObI (4y-
T'YHHOU, acOOIIEMEHTHOW WJIM CTaJbHON) M OJTHOBPEMEHHOE €€ 3aMEIleHUEe MPOTSITUBae-
MO MOAMATUIICHOBOW TPYOOI TOTO e UK JaKe YyTh OOJBIIEro AuaMeTpa.

CyTb pa3pabOTaHHOT'O METOJa COCTOUT B CIEYIOIIEM: BO BXOJHOM KOJOIIE (MK
CHEIHAJIBHO MOATOTOBJIEHHOM KOTJIOBAaHE) pa3MeEIIaeTcs yAapHbld MEXaHHU3M (ITHEBMO-
WU TUAPONPOOOITHUK) CO CMOHTHPOBAHHOM CIIEMAIbHONW HAcaJKoW — paspyriaroiien
TOJIOBKOM C paciupuTesieM, K KOTOPOW MPUCOEIUHSAETCS LUIAHT OT KOMIIPECCOPHOMN
YCTaHOBKH U TPOC OT JieOeIKU, MPOTIHYTHIN yepe3 3aMeHsIEMbI y4acTOK TpyOOIpoBo/Ia.
Jlebenka ycTaHaBIMBAaETCA CO CTOPOHBI NMPUEMHOTO KOTJIIOBaHA M 3a CUET HATSKEHUS
Tpoca yAEpKHBAET TPACKTOPHIO pacimuputelis. Paspymiaromias rojioBka OCHAIlleHa OJI-
HUM WJIH HECKOJBKUMHU CTAIBHBIMU PEXYITUMU WIH JPOOSIIIMMHI HOXKAMHU.

[Ton nelictBueM yaapoB MpoOOifHMKaA pa3pyllarolas rojloBKa HAUMHAET Mepeme-
aThesl MO 3aMeHsieMoil TpyOe, pa3MaibiBasl €€ Ha 4acTH, a 3aJHss 4acTh, OCHALICHHAs
pacIMpuTeNeM, pacTaIKUBAET 00JIOMKU B CTOPOHBI U BTPaMOOBBIBAET UX B TPYHT. B 00-
Pa30BaBIIYIOCS CKBAKUHY 3aTATHUBAETCS HOBBIN MOJIMATHUICHOBBIN TPyOOIIPOBO/I.
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