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a o6s0xkKe u3obpaxkeH Arexcandp Cepeeesuu Tumoghees,

MHKeHep-H3o0peTaTeslb MallUHbl BpeMEHH, U3BECTHBIH CO-

BETCKOMY M pOCCHiicKoMy 3putesio kak LLlypuk — nep-
coHaxk komenui Jleonnaa [annast.

BriepBble 3TOT repoil mosiBuics B Tpusorun «Onepaiusi
«bl» n gpyrue npukmouenus Ulyprka» B 1965 roxy. Musbiii,
3aCTEHUMBDIN, HO B TO »K€ BPEMsi HAXOUMBBIH U OTBAXKHBIH CTY-
JIEHT TaK MOHPABUJICS 3PUTEJISIM, UTO y2Ke uepes iBa rojia BbILIO
npono/Kkenue: «Kapkasckasi niiennuua, wid Hosble npukio-
uenusi lypuka».

Topaszno noaxe, B 1973 rony, Jleonun lainai 3agymain
9KpaHusupoBath nbecy Muxauna Bynrakosa «Msan Bacu-
JIbeBUU». [JIaBHOTO reposi 3TOro MpOU3BENEHHS 3BaJ BOBCE
ne [lypux, a Hukonait MBanoBuu. M ceirpate ero morin
Outer Bunos u Basnepuii Tloropesbiies. Ho B npotiecce mo-
UCKa aKkTepa Ha 3Ty poJib [alinail pelin saMeHUTb OyJrakoB-
ckoro TumodeeBa Ha nostoGuBLIerocs emy camomy Llypuka.
Tak repoii, cbirpanHblii AsiekcanipoM JleMbsiHEHKO, NpeBpa-
THJICS M3 OYKAPUKA-CTYJEHTa B UyTh HEIOTEMHCTOr0, HO TI0-

CBOEMY TaJIaHTJIMBOTO WHXKeHepa-u3obperartesis Asiekcanipa
Cepreesuua Tumodeepa, KOTopbli H306pes MalLIMHY BpeMEHH
U TIpOBeJI He BIIOJIHE YIAauHO€e €€ HCIbITaHWe B JIOMallHMX yC-
JIOBUSIX.

[TpumeuatesbHo, uto cuenaput nucancs nox IOpus Huky-
siHa B posin MiBana Bacunbesnua. Ho Hukynin kateropuueckn
0TKa3aJicsi CHUIMAaThCs B (PUIIbMe, CHATOM 1o ByJsirakoBy  00pe-
YEHHOM, I10 €ro MHEHHIO, Ha Ge3BECTHOCTb U JI0JITHE Tojibl 3a0-
BEHUS1 Ha MbIJIbHBIX aPXUBHbIX T10JIKAX.

Opnnako B 1973 rony dunbm Jleonuna lavinas «Mean Bacu-
JIbeBUY MEHSIET MPOECCHIO», UTO HA3bIBAETCS, B30PBaJI IIPOKAT
1 co6pas cBeltiie 60 MUJTHOHOB 3pHUTENell.

Ceiiuac 310T (UM JIEPAKUTCH B MEPBOI JIBAJIIATKE COBET-
ckux ¢uabmMoB no nonyasiprocti. B CLIA stor duibm Hspe-
CTeH M0J CJIerka M3MeHeHHbIM HasBanueM: «[van Vasilievich:
Back to the Future», uem npoBomutesi anasiorusi ¢ GuibMoM
Po6Gepra 3emeknca «Hazan B Gynyuiee».

Examepuna OciHuRa, omeemcmsaeHH oLl pedakmop
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UMH®POPMATHUKA

Knaccudukauma IDS

Akb6aposa LLlaxupaa A3aToBHa, CTaplumii npenojaBsaTtesb;

laHnes Akman A6yxanuinoBuny, acCUCTEHT
TawkeHTcKuit FocyaapcTBeHHbl TexHuyeckuit YHnsepcutet um cnama Kapumosa (Y3bekuctaH)

ucreMbl o6HapyzkeHust BTop:xkenu#t (Intrusion Detection

System) — 3T0 COBOKYMHOCTb MPOrpaMMHBIX H/HJIH ari-
napaTHbIX CPEJCTB, CJYKALIUX J/Is1 BbISIBJEHUS (DAKTOB He-
CaHKUMOHUPOBAHHOTO JIOCTYNA B KOMMbIOTEP WJIM KOMIIbIO-
TEPHYIO CeTh, a TAKXKE MPEJ0TBPALLECHHS] HEABTOPU30BAHHOTO
yIpaBJIeHHsT HMH.

CucreMbl 06Hapy»KeHHs] BTOPKEHHWH HCMOJB3YIOTCS /TSI
00Hapy»KeHHUsl HEKOTOPBIX THIIOB BPEIOHOCHOH aKTMBHOCTH,
KOTOpasi MOXKET HapylHUTb 0e30MacHOCTb KOMIIbIOTePHOH
cucreMbl. K Takoll aKTHMBHOCTM OTHOCATCS CETEBble aTakH
MPOTHB YSI3BUMbIX CEPBUCOB, aTaKH, HarlpaBJeHHbIE HA MOBbI-
1IeHHe MPUBHJIETHH, HEaBTOPU30BAHHBIN JIOCTYN K BaXKHBIM
(hafiiam, a Tak:Ke AeHCTBHSI BPEIOHOCHOTO MPOTPAMMHOIO
o0ecrieyeHHs (KOMIBbIOTEPHBIX BUPYCOB, TPOSIHOB U UepBei)

B nocnennee BpeMsi nmpUMeHeHHE MOJb30BATENSIMU CH-
cTeM OOHApY:KEHUSI BTOPXKEHUSI aKTUBHO HabUpaeT Mory-
asipHocTb. IDS — BaxkHeHIIMi 37eMeHT MH(POPMALHOHHOH
0€30MacHOCTH, HEOOXOAMMBIA  KaxKIOMy JaJIbHOBHIHOMY
nosb3oBareso. CucreMa 0OCHapy:KEHHs1 BTOPKEHHI MO-
3BOJIUT HE TOJIbKO BbISIBUTb KOMIbIOTEPHYIO aTaky M OJIOKH-
poBaTh €€, HO U BbINOJHUTb 3TO B yIOOHOM rpapuuecKoM HH-
Tepceiice — OT MoJib3oBaTes1 He MOTPeGYeTCs CrielaNbHbIX
3HAHMH O CETEBBIX MPOTOKOJIAX U BOSMOXKHBIX YI3BUMOCTSIX.

Host-based IDS (xoctoBasi, WM JIOKajibHasi) XOCTOBast
IDS teopernuecku Moxer pabotaTh ¢ JitoObIM THIIOM Tpa-
(buKka, BKJIIOYAst M3HAYAJBHO 3alIM()POBAHHBIM.

Network-based IDS (cereBast) cereBasi IDS ne ucrnoiib-
3yeT pecypchl Mpolleccopa M NaMsTh 3alMIIAaeMoro 0GbeKTa.

Ha ceropusinuii nens IDS npuHaTo K1accuduimpoBarth
10 HECKOJIbKUM MapamMeTpaMm K YHCTY KOTOPBIX MOYKHO OTHECTH

crioco6 cGopa uHbOpMALMH, METOJ aHaju3a MH(OopMalllH,
crocoG pearupoBaHusl Ha yrpo3bl H Crocol peasin3aliui.

B cereBoit COB, cencopbl pacroJsioxKeHbl Ha BayKHbIX JIJIs1
HaOJMOIEHUS TOUKAX CETH, YaCTO B AEMUJIUTAPU30BAHHOMN 30HE,
WK Ha rpanuie cetd. CeHCop MepexBaThbIBAET BECh CETEBOH
TpauK U aHAJU3UPYET COAEPKUMOE KAXKIIOTo MaKeTa Ha Ha-
JIMUHe BPEIOHOCHBIX KoMIoHeHToB. [IpoTtokosbibie COB wc-
MOJIL3YIOTCST YISl OTCJIEXKHBAHUsI Tpaduka, Hapyllalolero
NpaBuJ/Ia ONpeleseHHbIX TPOTOKOJIOB JIMOO CHHTAKCHC 53blKA
(nanpumep, SQL). B xoctoBbix COB cencop o6bluHO 5iBJISA-
eTcs MPOrpaMMHbBIM areHTOM, KOTOPbIH BejleT HaOJltojieHre 3a
AKTHBHOCTBIO XOCTa, HA KOTOPBII ycTaHOBJeH. Takxke cyle-
CTBYIOT THOpPHIHBIE BEPCHH NepeuncieHHbix Buaos COB.

Cemesas COB (Network-based IDS, NIDS) orciexu-
BAaeT BTOPKEHHsI, TPOBEPsIsi ceTeBOM Tpaduk U BejeT HabJ110-
JIeHUE 3a HecKosbKMMU xocTamu. CeTeBasi cuctemMa oOHapy-
JKEHUST BTOPXKEHHH TIOJIydaeT JIOCTYN K CETeBOMY TpadHKy,
MOJKJIIOUAsiCh K Xaby WJIH CBUTUY, HACTPOEHHOMY Ha 3epKaJiu-
poBaHue nopTo., Jubo ceteBoe TAP yerpoiicto. [Tpumepom
cereBoit COB siBasiercst Snort.

OcuoBannasi Ha mnporokosie COB  (Protocol-based DS,
PIDS) npezncraBasieT coGoii cuctemy (1160 arenta), Koropasi oT-
C/IEXKUBAET U aHATM3UPYeT KOMMYHHKAIIMOHHbIE TTPOTOKOJbI CO
CBSI3aHHBIMU CHCTEMAMH UJTH MoJib3oBatensiMu. 115 BeG-cepBepa
noo6Hast COB o6biuHo Benet Haoumoaenue 3a HTTP u HTTPS
npotokosamu. [ Ipu ucnosnwzoBannn HTTPS COB nosmkna pac-
noJjaratbCsl Ha TakoM MHTepdelice, 4TOObI [POCMATPUBATD
HTTPS naketbl e1ié 710 uX 111MpOBaHHUs H OTIIPABKH B CETb.

OcHoBaHHast Ha npukaaaHeix rnporokosax COB (Appli-
cation Protocol-based IDS, APIDS) — 310 cucrema (usu

CHop HEd 0P MaIHE

¥

¥

Host-baszed [DS

Metwotle-hased [DS

Puc. 1. Tunbl cucTeMbl 06HapYKEHNA BTOPIKEHUM
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CeTesan COlcHOEaHHa" CcHOBaHHAA Ha VeIoBam Tufipreas
Ha [P OTOEOIE [P METaHEL
IIf OT OKOITAX

Puc. 2. Bugbl cuctem 06Hapy}KeHMe BTOPKEHUN

areHT), KoTopasi BeJleT HaOJIoleHHe U aHAJIU3 JIaHHbIX, Tle-
peaBaeMbIX ¢ UCIOJb30BAHUEM CIIELUMUUHBIX I Onpesie-
JIEHHBIX TPUJI0KEHHH NpoToKoJsioB. Hanpumep, Ha Be6-cep-
Bepe ¢ SQL 6azoit panubix COB Oyner orciexuBarth
conepxkumoe SQL komaH], nepenaBaeMbIx Ha cepBep.

Yanopasg COB (Host-based IDS, HIDS) — cucrema (niu
areHT), pacroJioKeHHasi Ha XOCTe, OTCJIeXKHBAtollasi BTOP-
YKEHHs, MCTOJIb3ysl aHaJIu3 CHCTEMHBIX BbI30OBOB, JIOTOB MPH-
JIOXKEeHUH, ModUKaLIH PaitoB (MCIOHAEMbIX, PailjioB na-
poJiefi, cucTeMHbIX 0a3 JaHHBIX), COCTOSIHUSL XOCTa M MPOYHX
ucTouHuKoB. [Tpumepom siBasiercs OSSEC.

[u6punnas COB coBmelaer 1Ba u 6oJee MOAXOMOB K pas-
padotke COB. JlaHHble OT areHTOB Ha XOCTax KOMOWHM-
pyloTest ¢ ceTeBOM MHQopMalMel Jis coslaHus Haubosiee
MOJIHOTO TpeJICTaB/IeHust o 6e30MacHoCT ceTH. B kauectse
npumepa rubpuanoil COB moxno npusecru Prelude.

Mcxonst U3 Toro, 4To B reTePOreHHON CeTH ¢ BBICOKOH Be-
POSITHOCTBIO MOTYT MPUCYTCTBOBATb KJMEHTBI C Pa3JUUHbIMH
OC, 3ameTHbIM MUHYCOM ceTeBol IDS cranoBHTCS MOTEHIMU-
aJibHasi yA3BUMOCTb K aTakaM, YUUTbIBAIOIIUM OCOOEHHOCTH
peanusatun pasnuunbx TCP/IP-ctekoB, Hanpumep, npH 06-
paboTKe pparMeHTHPOBAHHOTO CETEBOTO TPaHKa.

M3BeCcTHO HECKOJIbKO Pa3HOBUAHOCTEN TaKHX aTak:

1) FragmentationReassemblyTimeoutattacks — 310
aTaku, 6asupyrollrecs Ha pa3iMini BpEMEeHHbIX HHTEPBAJIOB
(«Taiim-ayToB») ctekoB TCP/IP pasnbix OC mipn c6opke
tparmenToB. Ecau 3HayeHus1 TaliM-ayToB JedpparMmeHtaTopa
IDS ominyatorest oT COOTBETCTBYIOLIMX 3HAUEHHH HA CTOPOHE
aTaKyeMOH CUCTEMbl, /s TOC/ELYIOLLero aHaansa OyjieT co-
OpaH HelpaBUJIbHbBIH MTOTOK.

2) TTL Basedattacks — B ocHOBHOM TaKue aTaku peajiu-
3YIOTCS TIyTEM TeHepalnk JIOXKHBIX (hparMeHTOB, KOTOpbIE MO
3aMblc/ly He OyLyT MoJydeHbl 2KepTBOH, HO OyLyT NepexBayeHbl
1 oln604YHO yuteHbl aedparmentatopoM IDS nast texyieit
ceccud. CuTyalilio Jierko Bocrpoussecty, eci IDS u araky-
eMblil 0GBEKT PACTIOJIOKEHbI B PA3HBIX CETEBBIX CErMEHTaX.

3) OverlappingFragments — npu Takoii arake mpowuc-
XOIMUT (JIMOO He MPOUCXOIUT) MEPE3anuch yKe TONydeHHbIX

(hparMeHToB BHOBb MOCTYMAaOUMUMH J1yOJUKATAMH, HMe-
IOLUIMMHM  aHAJOTHYHBIH TOPSIAKOBBIE HOMep. B pesynbrate
ceccust Ha cropoHe [DS moxker GbiTh nedparmeHTHpOBaHA
MHaye, 4eM Ha CTOPOHE YKEPTBbI aTAKH.

CereBasi cucremMa 0OHApYKEHHsI BTOP:KEHUH MOYKET 3a-
UIMTHTb OT aTak, KOTOpble TPOXOMAAT 4epe3 MexKCeTeBOH
9KpaH Bo BHyTpeHHiol0 JIBC. MerKcereBble 5KpaHbl MOTYT
ObITb HEMPABUJILHO CKOH(UTYPHUPOBAHDI, TPOIyCKasi B CETh
HeKeJIaTe/bHbIH  TpauK HEKOTOPLIX TPHJIOXKEHHH, KO-
TOpPBIH MOxKeT ObITh onacHbIM. [TopTbl yacTo nepenpasssi-
IOTCSl C MEXKCETEBOTO 9KpaHa BHYTPEHHHUM cepBepam ¢ Tpa-
(bUKOM, TpeJHa3HAYEHHBIM JIIsi MOYTOBOTO HWJIH JAPYroro
obuienoctynHoro cepsepa. CereBas cucreMa 0OHAPYKEHHS
BTOP’KEHHH MOYKET OTCJIeXKHBATh 3TOT TPpaUK M CHTHAJH-
3MpOBaTh O MOTEHLMAJNLHO OMacHbIX Nakerax. [IpaBuibHO
CKOH(UIypUpOBaHHAs —CceTeBasi CcUCTeMa OOHapyKeHHs
BTOP2KEHHH MOKET MepernpoBepsiTh MpaBuia MeKCETEBOro
9KpaHa W MPEIOCTABIATh IONOJHUTEBHYIO 3a1LUTY I/l Cep-
BEPOB MPUJIOKEHHH.

CeteBble cHCTeMbl OGHAPYXKEHHS] BTOPXKEHHH T0JI€3HbI
MpH 3alKTe OT BHELIHUX aTaK, OHAKO OJIHUM M3 X IVIABHbIX
JIOCTOMHCTB §IBJISIETCSl CMIOCOOHOCTb BbBISIBJIATL BHYTPEHHHUE
aTaKW U MOJI03PUTEIbHYIO aKTHBHOCTD M0JIb30BATEIEH.

Axmusnoe [DS, MOMUMO BCEro BbILIENEPEUHCIEHHOTO,
MBITAIOTCS TPOTUBOCTOSATh BTOPKeHHUI0. X nelcTBusi Moryt
BKJIIOUATh B ce0s1 KaK Pa3pblB TEKYLIETO 3JI0HAMEPEHHOTO CO-
e/IMHEHHUS], TaK W NOJIHOEe OJIOKUPOBAHHE aTaKyIOLLEro MmyTem
U3MeHeHHs] KOH(UTYPaALMH MEXKCETEBOr0 3KpaHa WM HHbIM
CrocoooM

[TaccuBHbIe CUCTEMbI B clyuae IeHTH(DUKALIMH BTOPXKEHHUS
00BbIYHO CO3AAI0T ACTAJNBHBIA OTYET O MPOU30LLIEALIEeM, BKIOYA-
IOLLMH JIOT CeTEBOM aTakH, OMOBELLAIOT CJy2KOy O€30MaCcHOCTH,
Hanpumep, Mo 3JeKTPOHHOH MouTe, U MPEeIOCTaBJISIIOT PEKO-
MEH/IALMK 10 YCTPAHEHHUIO BbISIBJIEHHON YA3BUMOCTH.

[To crocoby peanusauun IDS MoxKHO pasnenuTsb Ha Mpo-
rpaMMHble M annaparthble. B Hacrosilee Bpemsi OOJIbLUIHH-
CTBO TMPOM3BOAUTEEH MPOTPAMMHBIX CPEACTB 3allUThl s
JIOMAallIHUX W KOPIOPATHBHBIX M0Jb30BaTe el TpejaraioT

P'.’:BI‘I/]]JOB:-]H]H Ha

0DHAPYKHMBAEMBIE YTPO3BI

" AKTHEHBIE

= IlaccHBHBIC

Puc. 3. Cnoco6bl pearmpoBaHus Ha 06HapyKMBaeMble yrpo3bl cuctembl IDS
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MHTErPUPOBAHHbIE PELICHHS, Kyla BKJIOYEHbl TaKHe KOM-
MOHEHTBI, KaK aHTUBUPYC, aHTUCIAM, POAKTUBHBIA MOJYJb
U MEXKCETeBOW 3KpaH, B COUETAHUU CO BCTPOEHHON CHCTEMOM
00Hapy2KEeHUsl BTOP2KEHHU.

[Tosk1acehbl ceTeBbIX CHCTEM 0OHAPYKEHHUS BTOPIKEHHUH:

— Ilpoapaunsie cemesoie DS (Transparent Network
IDS — TNIDS) ycranaBanBaiorcsi B pa3pbiB CeTeBOro Moji-
KJIOUEHUSI.

— Cencoprnole  cemesole  IDS  (SensorNetwork
IDS — SNIDS) noaxsiouaioTest K CErMEHTY CETH OJHUM
MOPTOM W MPOCIYLIMBAIOT TpaguK, MONajaloldi Ha 3TOT
nopt. Eciu JiokasbHast CeThb SBISETCS KOMMYTHPYEMOH, TO
nojk/toueHue ceHcopolx IDS mnpousBomsT K 3epkasibHbIM
nopTaMm KOMMYTAaTOPOB, Ha KOTOpble HarpasJsieTcsi Heo6Xo-
JMBIH J151 TIPOC/TYLIHBAHHUS TPAUK.

Jluteparypa:

CHcTeMbl 0GHAPYKEHHUST BTOPYKEHHH — 3(DHEKTUBHBIN HH-
CTPYMEHT 3alLMThI [10JIb30BaTE/Is OT PAa3HOr0 POJia HeCaHKIIH-
OHMPOBAHHbIX aTaK, OJHAKO HE CTOUT 3a0bIBATh, UTO, €CJIH Mbl
FOBOPUM O TMOJIHOLEHHOH Ge3onacHoctH, IDS — Beero Jnuib
3J1eMeHT laHHol cucteMbl. [TosHolleHHas 6e30MacHOCTb 3TO:

— MOJIMTHKA 6e30MacHOCTH UHTPACETH;

— CHCTeMa 3alIHThl XOCTOB;

— CeTeBOM ayluT;

— 3aumMra Ha 6a3e MapLIpyTH3aTOPOB;

— MEXKCETeBOH KpaH;

— cHucTeMa 0OHapyKeHHsT BTOPXKEHUH;

— TOJIUTHKA pearupoBaHust Ha 0OHapyKeHHbIE aTaKH.

TosibKo rpaMoOTHO coveTast BCe BbllLeNepeurcIeHHbIE THITb
3alLUThI, 110JIb30BaTE/b MOXKET ObITb aGCOJIIOTHO CITOKOEH 3a
6e30MacHOCTb XPaHEHHUS U Tepeaiyn BasKHbIX JaHHBIX.

1. kompjuternye-terminologii https://elhow.ru/kompjutery/kompjuternye-terminologii/chto-takoe-ids?utm_source=-

users&utm_medium=ct&utm_campaign=ct

2. Buxrop Cepmiok «Bbl atakoansl — sammiaiitecs!» [HTML] (http://inform.p-stone.ru /libr/nets/security/data/

public7/).

3. Tlpo6nema «nynesoro ausi» [HTML] (http://itc.ua/article.phtml? ID= 26845&IDw =38&pid =57).
4. Intrusion Detection Systems (IDS) Part 2 — Classification; methods; techniques [HTML] (http://www.windowse-
curity.com/articles/IDS-Part2-Classification-methods-techniques.html

NpumeHeHue TPEX3HAUYHOM NIOTUKMN U OTCYTCTBYIOWAA MH(popmauumn B bJ]

Atamanos tOpuii CepreeBuy, CTyAeHT;
loHyapyk Bnagumup Cepreesuy, cTyaeHT;
loppees Cepreit Hukonaesuny, ctygeHt

HayuHblit pykoBoauTens: CyxomnnHoB AHatonuii ViBaHoBuY, npodeccop
[lanbHeBOCTOUHbI hefrepanbHbiil yHuBepcuTeT (1. BnagusocTok)

peasibHOM MHPE 4acTo MPUXOAUTCS CTAJKHBATLCS C MPO-
6J1eMOH OTCYTCTBHSI Kakoil-yin6o undopmainu. Becbma
CUTyallMd, KOTJa, HampuMmep, <«Jaata pOxKIeHHs
He M3BEeCTHa», «UMsl JoKJaaunuKa OyaeT oObsIBJAEHO JI0MOJ-
HUTEJIbHO», «aJipec JHLa B JaHHbII MOMEHT He M3BeCTeH»
1 T.1. [Tostomy B cucremax 6a3 AaHHBIX JOJIKEH CYLLECTBO-
BaThb MexaHu3M 06pabGoTKu Moao6HbIX cutyalni. Ha npak-
THKe HauboJiee THINMUHBIH MOJAXOA K PELIEHHIO 3TOH Mpo-
6JieMbl OCHOBAH Ha MPUMEHEHUH HeoMpeeeHHbIX 3HaYeHUH
(NULL-3nauennit) u Tpexanaunoit noruxu. Hanpumep, Bo3-
pacT yesioBeKa MOxKeT ObITb He H3BECTeH, M03TOMY YIPO-
LIEHHO MOXKHO CKa3aTb, YTO €ro BO3PACT «SIBJISICTCH HEO-
npejeseHHbIM». B Gosiee TOYHOM CMbIC/e 3TO BblpaKeHHe
03HayaeT CJIelytolllee: a) U3BECTHO, YTO UEJIOBEK CYLLLECTBYET;

TUITUYHbI

0) HeCOMHEHHO, YesoBeK 00J/1a/1aeT KaKMM-TO BO3pacToM; B)
€ro BO3pacT HaM He U3BECTEH.

Jlanee paccMOTpUM KOHLIEMUMIO TPEX3HAUHOH JIOTHKH,
TO €CTb PACCMOTPUM BJIMSIHME HEONPEeNEHHBIX 3HAYEHHH
(UNK, cokpaiiénto ot «unknown» — «HEM3BECTHO») Ha
BbIUMCJIEHHE JIOTHUECKHX BbIPAYKEHHH.

KitoueBast 0co6eHHOCTb TPEX3HAYHOH JIOTMKH COCTOMT
B TOM, YTO pe3yJbTaTOM Olepaluil CpaBHEHHsI CKaJspoOB,
B KOTOPbIX XOTs1 Obl OJIMH U3 OMEPAHIOB SABJAETCS BEJUUMHON
UNK, Gyner jioruueckoe 3HaueHue unknown, a e true wuiu
Jalse, kotopoe fBJIsieTCS TPETbUM JIOTHUECKUM 3HAUYEHHEM,
MO3TOMY JlaHHasi JIOTHKa W siBjsieTcss TpéxaHauHoi. Jasnee
NpUBEJIEHbI TabJMIBI HCTHHHOCTH Jist oniepaTtopoB AND, OR
1 NOT B TpéxanauHoti jioruke.

AND t u f OR t u f NOT
t t u f t t t t t
u u u f u t u u u
f f f f f t u f f t
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Tem He MeHee, A1 peajiM3alliy TPeX3HAUHOH JIOTHKH
onHux ToJibko orepatopoB AND, OR u NOT Henocra-
TouHO. Ellle 0HUM BaXKHBIM OT1€pPaTOPOM SIBJISIETCS] OTIEPATOP

MAYBE (Bo3moxH0). TaGsiiiia HCTHHHOCTH JIAHHOTO oriepa-
TOpa MoKa3aHa HUKe.

MAYBE

t

u

f

YT1o6bl MPOAEMOHCTPHPOBATE HEOOXOAUMOCTh B HCMOJb-
3oBanun oneparopa MAYBE, paccmorpum 3ampoc: «Ilo-
JIYYHTb CBEJICHHSI O COTPYAHMKax C TOJIOBOH 3aprjiaToi
MeHblie 50 ThIC. 10J1/1., KOTOpPble MOTYT ObITb (HO 3TO TOUHO
He M3BECTHO) MPOTrPaMMUCTAMH M POAMJIMCHL 10 18 siHBaps
1971 roga». C nomotipio onepatopa MAYBE nanubiit 3a-
MPOC MOXKHO JIOCTAaTOYHO KPATKO 3arucaTh B CJEIyIOLIEM
BHJIE:

EMP WHERE MAYBE (JOB = ‘Programmer’ AND

DOB < DATE (‘1971—-1-18")

AND SALARY < 50000.00)

CylleCTBYIOT U JIpyrre JIOTHUECKHEe OTepaTopbl, KOTOpble
npuMeHuMbl B TpéxaHauHo#t Joruke. Hanpumep, TRUE_
OR_MAYBE (koTopblii Bo3BpalllaeT frue, ecjid ero ore-
paH] paBeH frue WM unk, a B NIPOTHBHOM CJlydyae BO3Bpa-
wiaet false).

UTo KacaeTcs Ipyrux cKasisipHbIX 0repaTopoB, To B 00LIEM
cilydae, ecsiv XoTs Obl OJIMH U3 OMEPaHIOB apU(METHUECKOTO
BbIpaxKeHus siBasiercs BeanurHod UNK, pesy/ibTaToM Bblumc-
JIeHHs1 Bcero BblpaxkeHusi Takxke Oyner BesnyuHa UNK. Ho
JIAHHOE paccyxK/1eHHe He NPUMEHUMO /151 JIOTHUECKHX orepa-
TOPOB, pacCMaTPUBAEMBbIX Bbllle, a TaKxKe 1151 oniepaTopa IS _
UNK (Bo3Bpaliaer 3HaueHue ¢rue, ecjiu 3ToT onepaHji paBeH
UNK, uin 3Hauenue false — B npoTuBHOM ciyudae) u IF_
UNK (370 oneparop npeo6paszoBanus seanunnbl UNK B He-
KOTOpOe 3HaueHue, otinuHoe o UNK).

Cuenyet otmetuth, uto BesnurHa UNK (Heornpenenennoe
3HaueHHe BMJIA «3HAUEHHE He HU3BECTHO») W 3HAUEHUEe UnR
(sloruueckoe 3HaueHue UNKnNoOwn) — 3TO HE OJIHO U TO JKe.
JlaHHoe MoJioyKeHHe JieJ1 SBJISIETCS PSIMbIM CJIEJICTBUEM TOTO,
4TO UNk — 3TO JIOTHUECKOE 3HAUeHHe, B TO BPeMsl KaK BeJH-
unna UNK Boo61iie He siByisiercst 3Hauenuem. K3 sroro cie-
JIyeT, YTO THIIbI (T.€. MHOXKECTBA 3HAYEHHH ) HE MOTYT COJiep-
»katb Besunny UNK.

Jlurepatypa:

B cBs3u ¢ BBenennem NULLsnauenu#t B bJ1 neo6xomnumo
BBECTH MPaBWJIO MOAIEPKKHU 1€JIOCTHOCTH CYLUIHOCTHU: HH
OJIMH KOMIOHEHT MEepBUYHOrO KJtoya Jito00oi 6a30Boi mnepe-
MEHHOH OTHOLIEHHUS] He MOXKET COJlep:KaTb Heolpe/e/ieHHble
sHauenusi (NULL).

Jlannoe npaBuJ/I0 BBOIUTCS U3 CJIEYIOLIHX COOOparKeHHH:

a) KOpTexKu 6a30BbIX epeMEHHbBIX OTHOLIEHHS MPEJICTaB-
JISIIOT CYLIHOCTH peasibHOTo MUPa;

6) CYIIHOCTH peasibHOTO MHMpa BCerJa JIOKHbBI JI0MyCcKaTh
BO3MO2KHOCTb UX MJIEHTU(UKALIUHU (110 OTPeIesIeHUIO );

B) CJIe[IOBATE/bHO, WX aHaJork B 0ase JIAHHBIX TaKkKe
JIOJIXKHBI JIOTTYCKATh BO3MOXKHOCTb MIEHTH(DUKALIUH;

r) B 6a3e JaHHBIX 3HAUEHHUS TIEPBUYHOTO KJ/1I0Ua HCTOJIb3Y-
0TCS B KaUeCTBE HIEHTH(PHUKATOPOB;

J) CJIe/IoBaTeNIbHO, 3HaUeHHe JI0O0ro MepBUYHOTO KJoua
He MO2KeT ObITh «HeOTpee/IeHHbIM».

CTOHUT cKasaThb, YTO B peasibLHOM MUPe Mbl OOBIYHO T10JIb3Y -
eMcsl HMEHHO crieluabHbIMU 3HaueHusiMU. Hanpumep, crenu-
aJibHOE 3HAUEHHE «P» HCIIOJIb3YeTCs Jisi 0003HAUCHHST KOJIU-
yecTBa pabOUMX YacoB JIs HEKOTOPOTO COTPY/HUKA, €CJH €ro
(hakTHuecKoe 3HaUEHHe MO KaKOH-JIMO0 TMPUUMHE He H3BECTHO.
Takum o6pazom, o61asi wjest 3aK/IOYAeTcss B TOM, UTOGBI
MPOCTO MPUMEHSATH MOAXOJsLLee ClelHalbHOe 3HaUeHHe, OT-
JIMUHOE OT BeeX 0ObIUHbIX 3HAUeHUH aTpuOyTa, BO BCeX TeX CJIy-
gasix, Korja oOblYHOE 3HaYeHHe He MOXKET UCIOJIb30BaThCsl.

M310KeHHbIN BhIlle C10co0 He oueHb U3sIlIeH, HO OH 00-
JIaIaeT SIBHBIM MPEUMYILECTBOM, MOCKOJBKY He MOJpbIBaeT
JIOTMYECKUX OCHOB PeJISILIMOHHON MOJICJH.

TpéxaHauHyl0 JIOTHKY MOXKHO TaKyKe PaCUIUPUTb JI0 ue-
ThIPEX3HAUHOU M Jaxke OoJiee, TaK KaK CyLLECTBYeT MHOXKe-
CTBO MPHYHMH OTCYTCTBHSI HEKOTOPOH uacTv HH(OpMALUH.
«3HaueHHe HEU3BECTHO» — 3TO TOJILKO OJIHA U3 BO3MOKHBIX
npudrH. Cpe IPYrux NpUUHH TaKHe, KaK «3HaueHne HerpH-
MEHUMO», «3HaueHHe He CyLIECTBYeT» U T.JI.

1. et K. JIx. BBenenue B cucrembl 6a3 nanubix, 8-e uznanue: [lep. ¢ anrn.—M.: Mznarenbckuii nom «Busbsmc»,

2005.— 1328 c.

2. Muorosnaunas Joruka // Buxunems. URL: https://ru.wikipedia.org/wiki/Muorosnaunas_Joruka (nata o6pa-

utenusi: 9.04.2017).
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Npo6nembl pacnpeaenénubix CYB]

Atamanos tOpuit CepreeBuy, CTyaeHT;
loHuapyk Bnagumup CepreeBuy, CTyaeHT;
loppees Cepreit Hukonaeeuny, ctygeHT

HayuHblit pykoBoauTens: CyxomnnHoB AHatonuii ViBaHoBuY, npodeccop
[lanbHeBOCTOUHBI hefiepanbHbiil yHuBepcuTeT (1. BnagusocTok)

JioveBasi rpobJsema pacrpeeseHHbIX CHCTEM COCTOHUT
KB TOM, YTO KOMMYHHUKAlIHOHHbIE CETH, 10 KpalHel mepe,
CETH, KOTOPbIe OXBATBLIBAIOT OOJIBIIYIO TEPPUTOPHIO, UIH 10~
GasibHble CEeTH, MOKa OCTalTCsl MejyieHHbIMHU. [losTomy oc-
HOBHasi 3a/1a4a pacrpejieJieHHbIX CHCTeM — MUHUMH3UPOBATh
UCIIOJIb30BAHUE CeTel, T.e. MUHUMH3HPOBATH KOJUYECTBO
1 00bEM NepelaBaeMbIX COOOLICHHUH.

Pewienne 3Toil 3anaun, B CBOIO Oouepeb, 3aTpyAHSIETCS
13-3a npobJeM B HECKOJbKHX JIOMOJHUTENbHBIX 00JACTSIX.
Huxe npusenen crnmcok Taknx obaacred (OH He siBJIsIETCS
MOJIHBIM ):

— 06paboTKa 3anpocoB;

— ympaBJieHHe KaTaJjorom;

— pacnpoctpaHeHHe 0OHOBJICHHUH;

— ynpaBJieHHe BOCCTAHOBJIEHHEM;

— ynpaBJieHHe NapasiieSbHOCTbIO.

Paccmorpum  Jlaniee  BO3MOXKHble BapHaHThl pelleHHst
JIAHHBIX IPOGJIEM.

Yro6bl pelMTh 3ajauy MHHHMH3ALUKM HCIOJb30BAHHUS
CeTH, TIPoLeCC ONTUMH3ALMH 3aMTPOCOB JIO/KEH ObITh pacripe-
JIeJIEHHBIM, KaK 1 TPOLIECC BbIMOJHEHHsT 3anpocoB. MHave ro-
BOpsi, B 0011leM CJTyuae Tpolece oNTHMU3alnK OyIeT BKJIIO-
4aTh sTaM MoOaabHOM ONTUMU3ALUH, 32 KOTOPbIM MOCJEYIOT
3Tarbl JIOKAJLHOH ONTUMM3AlMK Ha KaXKIOM y4acTBYIOLIEM
yase. Takum o0Opa3oM, MOKHO OyleT HO0OUTbCst GoJiee Obl-
CTpo# 0OPabOTKH 3aMpOCOB.

B pacnpenenenHoll cucteMe CHCTEMHBIH KaTasior BKJIO-
YaeT He TOJIbKO OObIYHBIE JIJIsT KaTaJiora JaHHble, Kacaloluecst
6a30BbIX epeMeHHbIX OTHOLLEHHUS, TTPEJICTABJIEHNH, OrPaHH -
UEHUH 1IeIOCTHOCTH, TIOJTHOMOUYMH U T.[l., HO TAK¥Ke CONCPIKUT
BCIO HEOOXOIMMYIO YNPaBJSAIOLLI0 MH(POPMALIMIO, KOTOpast
MO3BOJIUT CHCTeMe oOecrneyuTb HEe3aBHCHMOCTb OT pasme-
1IeHHUs1, PparMeHTalluK U PerJIHKalliK, TO eCTh Takast MH(op-
Malusi, KoTopasi MpUCyIla HCKJIIOUMTENBLHO pacrpeieséHHbIM
cucreMaM. BosHHKaeT BONPOC: «IJie U KAKHM CIoco60oM Xpa-
HUTbL Kartajor?». Hike mnpeacraBjieHbl HEKOTOPble M3 BO3-
MO>KHBIX CITIOCOOO0B.

. IenrtpamuzoBannoe xpanenue. EquHcTBeHHBIA 061IHHI
KaTtaJsior XpaHUTCs HA OTJI&JIbHOM 1IeHTPAJIbHOM Y3JIe.

2. Tlosnast pennkaius. O6UIME KaTajor 1eJHKOM Xpa-
HUTCSI HA KaXKJIOM Y3Jle.

3. Yacrtuunoe cexuponupoBanue. Kaxkblil yaesn noajep-
JKUBAET COOCTBEHHDIH KATaJIOT 1Sl 00BbEKTOB, KOTOPLIE HA HEM
xpansitest. OOLIMH KaTasior NpecTaBseT co00H o6berHeHHe
BCEX 3THX HelepeceKalolMXCst JJOKAIbHbIX KATaJlO0roB.

4. Coueranne noaxonos | n 3. Ha xaxowm yane nopuep-
JKUBAETCS CBOH JIOKAJILHBIH KaTaJsior, Kak TpeaycMOTPeHO

B rojixo/ie 3. Kpome Toro, oTie/ibHbIl LEHTPaIbHbIN y3es co-
POBOXKAaeT 00beIMHEHHYIO KOITHIO BCEX ITHX JIOKaJIbHbIX Ka-
TaJIOroB, Kak MpeiycMoTpeHo B noaxoze 1.

OcHoBHasi npo6/ieMa perJIMKALUMK JaHHBIX 3aK/odaercs
B TOM, UTO OOHOBJIeHHE JII0OOr0 3aaHHOIO JIOTHUECKOro 00b-
eKTa J0J/DKHO PaclpOCTPaHATLCS M0 BCeM XPAHUMBIM KOIIUSIM
sToro oobekTa. Ho, eciiu HeKoTOpbIf y3es, cofepKallyi KOmmio
JaHHOTr0 00bEKTA, B MOMEHT OOHOBJIEHHS MOXKET 0Ka3aTbCst He-
JOCTYMHBIM (B C/IeACTBMM c6051 WK oTKasa cetH). Takum 006-
pasoM, OYeBHJIHAS CTPATErHsl HeMeJIeHHOTO PaclpoCTpaHeHH s
OGHOBJICHHI 110 BCeM CYLLIeCTBYIOLLUM KOMUsIM OyIeT HellpueM-
Jgema. OOLIenpuHsTas cXeMa pellieH|st paccMaTpUBaeMoi 1po-
6J1eMbl COCTOUT B HCMOJL30BAHUH TAK HA3bIBAEMOM CXeMbl I1ep-
BUYHOH KOIMU, KOTOPast IeHCTBYeT ONHCAHHbIM HUKe 00pasoM:

— OJIHA KONMS YISl KaXKJI0ro PerJiMLUpyeMoro oGbeKTa
YCTaHABJMBACTCA KaK [E€PBHYHAs KOIMS, a BCE OCTaBLIHECs
KOIIMK — KaK BTOPHUUHbIE;

— IepBHYHbIC KOMHHU PA3/IMUHbIX 0OBLEKTOB HAXOAATCS Ha
PA3JIMUHBIX Y3/ax (MO3TOMY AaHHAsl CXeMa TaKXKe SIBJIsIeTCs]
pacrpesieseHHON );

— onepalnd oOGHOBJICHHSI CUMTAIOTCS JIOTUYECKH 3aBep-
LLIEHHBIMH, KaK TOJIbKO OOHOBJIEHA MepBHYHAs KOMHUSA. Y3edl,
colep2KallMi Takylo KOIHIo, OyeT oTBevaTh 3a paclpocTpa-
HeHHe 0OHOBJICHHs] HAa BTOPUYHbIE KOIIHM B TeUeHHE HEKOTO-
pOro MOCJIEAYIOLLEro BpeMeHH.

YipasJieHHe BOCCTAHOBJICHUEM B paclpelesleHHbIX CH-
creMax 06bIUHO Ga3upyercsi Ha IPOTOKOJIE ABYX(hasHOI (PUK-
CalMH TPaH3aKLMH: HENOMYCTMMa CHTyalMsl NPH KOTOPOH
TpaH3aKLMsl, U3MEHsII01Las JaHHble B HeCKOJIbKHX y3JlaX, Bbl-
T1OJIHSIETCS] B OJIHUX Y3J/1aX U He BbLIIIOJIHSCTCS B APYrHX y3Jlax,
TpaH3aKLUs 10/2KHA ObITh JIMOO YCIIeLLHO BLITOJHEHA BO BCeX
y3J1ax, JJM60 He BbIIOJHEHA HU B OJIHOM Yy3J1e.

JIByxhasnasi ¢pukcalms TpaHsaKIui Tpebyercs B 060
cpelle, Ije oTie/]bHas TPAH3aKIMs MOXKET B3aMMOICHCTBO-
BaTb C HECKOJIbKUMH aBTOHOMHBIMH JMCIIeTYepaMHi PecypcoB.
Onnako B pacrpeie/leHHbIX CHCTEMax ee HCMOoJIb30BaHHe
npuobpeTaeT 0co0yl0 BayKHOCTb, [OCKOJbKY paccMaTpuBa-
eMble JIUCIIeTUEPbl pecypcoB, T.e. JokasnbHble CYDBJI, dyHK-
LIHOHHUPYIOT HA OTIAEJbHBIX y3/1aX M [109TOMY B 3HAUMTEJbHOH
Mepe aBTOHOMHDI.

YnpasieHue napasjiesbHbIM J0CTYIIOM B GOJIbLIMHCTBE
pacrpeae/eHHbIX CUCTEM CTPOMTCSI Ha UCII0Jb30BAHUM MeXa-
Hu3Ma 6JIOKMPOBKH, T.€. TOUHO TaK, KaK 1 B GOJIbLUIMHCTBE He-
pacrpee/eHHbIX CHCTEM.

Ecau kaxablit y3en orseyaeT 3a GJIOKMPOBKY 0OBEKTOB,
KOTOpble Ha HeM XpaHsaTcs (Kak MpejroJsaraercs B COOTBeT-
CTBUM C IPUHLHUIIOM JIOKAJLHOH HEe3aBUCHMOCTH), TO HeMo-
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CpeACTBeHHas peasusauusi Oyner TpeGoBaThb MO KpadHeH
Mepe H5n TaKUX COOOIIEHHH:

— 1N 3anpocoB Ha HGJOKUPOBKY;

— N paspeleHui Ha OJOKHPOBKY;

— n coobuieHnid 06 0OHOBJIEHHUH;

— N MOATBEPKAEHHUI;

— 1 3anpoCcoB Ha CHATHE OJIOKUPOBKH.

Jlnst petenust npo6seMbl 0ObIYHO BLIOUPAETCS CTPATErnst
MEepBUYHON KOTIHU, KOTOpast Obljia onucaHa panHee. 11s naH-

Jluteparypa:

HOro oObeKTa A Bee orepalyi 6JIOKMPOBKH GyeT 00padaThi-
BaTb y3eJ1, COJeprKalUi ero nepBuyHyto konuto. [Ipu ucnosib-
30BaHUU 3TOW CTpaTeruu HaboOp BCeX KOMUH 0ObEKTa C TOUKH
3peHHst OJIOKMPOBKH MOKHO paccMaTpuBaTb KaK eIMHbIHA
00BEKT, a 00L1ee KOJHUECTBO COOOILEHUH OYIeT COKpaLLeHO
¢ 5n 10 2n+3 (onuH 3anpoc GJOKMPOBKH, OJHO paspelleHre
OJIOKUPOBKH, N OOHOBJIEHUH, N MOATBEPXKACHUNA U OJIMH 3a-
Npoc Ha CHsITHE GJIOKHPOBKH ).

1. Heir K. JIxx. Beenenvie B cucrembl 6a3 nanubix, 8-e uznanue: Ilep. ¢ anrn.—M.: Mznarenbckuii fom «Busbsmc»,

2005.—1328 c.

2. Pacnpenenénnas 6asa nanubix // Bukunemmsi. URL: https://ru.wikipedia.org/wiki/Pacnpenenénnas_06asa_nanubix

(nata o6patenus: 9.04.2017).

WHdopMaLMOHHbIE TEXHONOTUM B TOProBJie

3anuesa Ctenna BayecnaBoBHa, CTaplunii npenoaasaTens;
CaBueHko Hatanbs KapumoBHa, cTapwuin npenofasarens;
MapTbiHeHko Onbra BnagMmuposHa, cTapwinii npenofasartenb;

Kntoesa EneHa [eopruesHa, cTaplunii npenoaasarens
KaparaHpMHCKUMil rocyaapCcTBeHHbIN TeXHUYeckuit yHuBepcuTeT (KasaxcraH)

B cmamoe pacemampusaronicsi OCHO8Hbule 801NPOCHL NPUMEHEHUA LtH(pOpMaL{LLOHHb[X mexHoa02ULl 8 mopeosie.
Karouesole cnosa: LlHd)OpMaL{LLOHHble mexHoaocuu, npoepammHoe obecneuenue, mopeossvle npoepammeol, OaHK

danmbLx, OU3Hec-npoueccol, UHHOPMAYUOHHbLE PEULe s

ABTOMaTI/ISaLLI/IH TOProBOro OH3Heca IIpeajaraeT Kak
yno6Hble HHCTPYMEHTH! /ISl BBOA U 06pabOTKH HH(OP-
MalMH, HO M COBPEMEHHble MEeXaHM3Mbl YIpaBJeHHsT MPO-
LLeccaMu J1eATeNbHOCTH TIPEANPUATHS, YTO CYLIECTBEHHO CO-
KpaliaeT OMOKH, TIPU 3TOM yMeHblIaeTcsl ce6ecTOMMOCTh
NPOAYKLMH W YBEJIHYMBACTCS I[1POU3BOAUTEJIBLHOCTL BCErO
NPEANPUATHS B LIIOM.

MuopmaLoHHble CUCTEMbI CETOIHSI SBJSIOTCS OHUM U3
[VIaBHbIX MHCTPYMEHTOB JJIs1 BeICHHsT Ka4eCTBEHHOrO TOPro-
Boro 6usHeca. Mx npumeHeHue 1aeT BO3MOKHOCTb TOPrOBbIM
NPEeANpPUATHAM T110Jy4aTh OTPOMHBIE ITIPEHMYLIECTBA CPeIH
KOHKYPEHTOB Ha PbIHKeE.

AxTHBHOE (hOPMHPOBAHHE TOPrOBBIX OMNEpalMil BJeUeT
yBeJMUYEHHE KOHKYPEHTHOH OOopbObl CpeIu OpraHu3alui
ToproBsiv. Oprannsaliy BEIHY:KAEHHO TPHOEraloT K TOBHI-
LIeHHI0 9(P(PEKTUBHOCTH ACSATEJBHOCTH, YTO 3aBUCHT OT «CIO-
cOOHOCTe1» MPOrpaMMHbBIX CPE/CTB. YBesMueHue Tpebo-
BaHMI KOMIAHUH [IPUBOIUT B Ja/ibHelL1eM K BO3HUKHOBEHHIO
HOBDIX CIeLIHa/IbHbIX IPOrPaMMHbBIX CPEACTB ¢ GoJlee LINpo-
KHMH BO3MOXKHOCTSIMH.

B 1o ke Bpemsi, pa3gpaboTYUKH IPOrPaMMHbBIX TPOLYKTOB
npeasaraloT 6oJiee COBEPILIECHHOE MPOrpaMMHOe obecre-
YeHHe /151 TOProBBIX KOMIaHKH, TTPpH 3ToM obGecrneunBast a¢-
(heKTHBHOE yrNpaBJ/eHHe OCHOBHBbIMH OH3HEC-NpoueccaMu

TOProBON OpraHu3alliu: MPojaKu, OyxrajTepckHil 1 ynpas-
JIEHUECKHHT yUeT, JJOTUCTHKA, 3aKyTKH, 1leH00Opa3oBaHue.

B3aumopeicTBMe NporpaMMHbIX CpeacTB

Baxnasi 3ajaua, peuiaemast Bo BpeMsi pa3pabOTKH MH-
(hOpMalHOHHOK CHCTEMBbI JJI5 TPEATNPUSATHS TOPrOBJIM — OCY-
lecTBAeHHe oOMeHa MH(opMalHell MexX1y NporpaMMaMu
TIaBHOTO o¢hrca U ceTH MarasunoB. lepenaua undopmannm
TIPOUCXOUT UMEHHO MEKIy AaHHBIMH YacTsIMH CHCTeMBI. V13
TOPrOBBIX TOYEK MOCTynaeT HHoOpMalUusl O Mpojakax To-
BapoB U3 Kacchbl. K3 maBHoro ouca B ToUKH npojax nepe-
JIAI0TCs IaHHble 06 acCOPTHMEHTE TOBApOB, LEHAX Ha HHX,
a TaKKe Pas3yIMUHBIX YCJIOBHSIX MPOAAKH TOBAPOB.

KontenTpalst B maBHOM oghrice HHPOPMAIIOHHOH CHCTEMBI
CXeM, TIPU3BAHHBIX yIPABJISATh ACCOPTUMEHTOM TOBAPOB, €0 &1~
HO0OPa3HOMY 11eHO06Pa30BaHHMIO, CBEICHHST O PENOCTAB/ISIEMbIX
CKHJIKaxX W T.J1. XapaKTepHa Jyisi OCHOBHOH YacTH KpYMHbIX TOP-
roBbix opranuzatiui [ 1 ]. Hacts cucrembl, Kotopast obecrieurBaet
(byHKLIMOHMPOBAHHE OT/ENbHBIX MAara3uHoOB, HALleeHa HA aBTO-
MaTU3aLuio OM3HEC-TIPOLIECCOB, TAKUX KaK 3aKaa, MOCTyIIeHHE,
VHBEHTApH3alHs TOBAPOB U JAPYTHE MPOLECCHI.

OnbIT 10KagaJ, 4to 00MeH HHpOPMaLHeH MexK/1y porpam-
MaMH IaBHOTO o(uca U CeTblo Mara3uHoB MH(OPMALMOHHON
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CUCTEMbI MPUBOJUT K 3HAYUTEJBHOMY CHHXKEHHIO pPAaCXO10B
B OTJI€JIbHO B3SITBIX TOPTrOBLIX TOUKAX U MPEANPUATHUS B LIEJOM.

Crpaterus 6u3Hec-aganTauuu npoLeccos
1 MH(OPMALMOHHON CUCTEMBI

OnuH U3 BOMPOCOB, HHTEPECYIOLIHH TOPTOBbIE TPEINPH-
SITUSI B MIPOLleCCe MOJIePHU3AlMK CYLIeCTBYIOLLeH MM BHe-
JIpeHUsT HOBOH HH(OPMAIMOHHON CHUCTEMbI, 4Yallle BCEro
SIBJISIETCS] BLIOOP pelleHusl, B KaKOH CTeneHd ajanTHpo-
BaThb CHCTEMY K YxKe JIeHCTBYIOLIMM Ou3Hec-mpolieccam,
a B KaKOH — YJIYUlIUTh MPOLIECCHl B COOTBETCTBUHU C (hyHK-
1UsIMH pa3paGoTaHHON HH(OPMAIIHOHHOK CHCTEMBI.

Peopranusauus 6u3Hec-1poLeccoB CBsi3aHa ¢ MeXaHH3MOM
B3aUMOJECHCTBUS PAOOTHUKOB U TOAPA3CACHUH, UYTO HA MEPBBIX
sTanax BHEAPEHHS] HH(POPMAIIMOHHOKM CHCTEMbI MOXKET CKa-
3aThCsl HA UX Pe3yJbTaTHBHOCTH. TakKe, 3aTpaThl Ha MOJEPHHU -
3410 MHPOPMALIMOHHON CHCTEMbI, HHTETPUPOBAHHOK ¢ OM3-
Hec-TpolleccaMu MPEANPUATHS, B ePCreKTHBE 3aBUCAT OT TeX
pelleHuit, KoTopble OblIH PUHATHI HA CTAIMK BHEAPeHUs [2].

JlanbHelilliee ycoBeplIeHCTBOBaHUE TOProBOH MHQOpMa-
LIMOHHOW CHCTEMBI, MPOBOJMMOE CaMOCTOSITE/IbHO, MpeJroa-
raeT olllyTHMbIe 3aTpaThl Ha cosiepxkanue [T-11eHTpa B coctaBe
NPENPUSTHS, UTO TTOJL CHITY TOJIBKO JIUIIbL KPYITHBIM TOPrOBbIM
KoMMaHuaM. st CpelHuX W MaJibIX OpraHu3allli JOCTYIHO
UCIOJIb30BAHHE CHCTEM, OOHOBJISIEMBIX HX pa3pabOTYHKOM.

B wurore, MHpOPMAlMOHHbIE CHCTEMbl C YHMKaJbHbIMH
CBOWCTBAMM JJIs1 KPYITHBIX TOPTOBBIX MPEANPUATHH OyIyT 51B-
JIITBCSI OTHUM M3 OCHOBHBIX MPEHUMYLIECTB CPeId KOHKY-
PEHTOB Ha PbIHKE, a JJ151 CPEAHUX ¥ MaJIbIX TOPrOBBIX MPEANpPH -
ATUH — caMH OM3HeC-TPOLLeCChl U PeXKHMbI PAOOTBI CHCTEMBI,
KOTOpPbl€ OCHOBBIBAIOTCS HA CTAHAPTHBIX TPOTPAMMHBIX MPO-
JIyKTax.

OCHOBHbIe BO3MOXHOCTU I/IH(bOpMaI.I,VIOHHbIX cucTem

MHdopmalontble CUCTEeMbl B HACTOSILLIMHA MOMEHT Oflpe-
JIeJISIIOT camble aKTyaJibHble HamnpaBJeHuss (GopMHPOBaHMS
NPEUIPUATHS] U OLLIEHHUBAIOT Pe3yJIbTaTHBHOCTD JIesITe/IbHOCTH
Kaxk/10i ToproBoil enuHulbl. [losyueHne u aHasu3 JaHHbIX
B peKHMe peasibHOrO BpeMeHH MO3BOJSIET CBOEBPEMEHHO
CKOPPEKTHPOBATH J€ATENLHOCTh MPEANpPUSTHS, U YUeCTb U3-
MeHeHHe (PaKTOPOB W3 BHELLHEH CPeJibl paHbllle KOHKYPEHTOB.

Hudopmauyontble CUCTEMbl CETOHSI MO3BOJSIOT CIljia-
HUPOBATh OCHOBHBIE MTOKa3aTe/NM paboThl MyHKTOB TOPrOBJIH,
aHaJIM3UPOBATh MPOU3BOJAUTENBHOCTh PAGOTHI COTPYAHHKOB,
Pe3yJIbTaTHBHOCTb 3KCIyaTallii TOProBbIX MJOLIAEH, Olle-
HUTb COOTHOLIEHHE MEXK/y 3arJaHHPOBAHHBIMH TOKa3aTe-
JIIMH M peasibHbIMU MokadartessiMu. Takoll mapamerp npeib-
SIBJISIET BbICOKHMe TpeOoBaHuUsl K npolieccy coopa 1 06paboTKu
uHhOopMaLIHH.

dunaHcoBOH UM OyxXraJaTepckod OTYETHOCTH OTBOJMTCS
Ba)KHOE MeCTO B Ipollecce aBToMaTh3auuu cucrembl. K uH-
(hOopMallMOHHOK CHCTEME TOPTOBOH OpraHW3alMu TPelbsiB-
JsieTcss TpebGoBaHHe TMOKOCTH M CIIOCOOHOCTH TpHCIoca-
6JIMBATbCSl K M3MEHEeHHUsIM B HAJOrOBOM 3aKOHOJATE/bCTBE

M CHCTeMax OTYETHOCTH, KOTOpble IPeLOCTaBJIsSIOTC B pas-
JIMYHbIE TOCY1aPCTBEHHbIE OpPraHbl.

CepbesHble 3aTPy[HEHHS! BbI3bIBA€T BHYTPEHHUH KOH-
TPOJIb BCeX (PMHAHCOBBIX MOTOKOB TOPrOBOH OpraHu3aluu
CpeaHero WM KpyrnHoro mMaciitaba 6e3 npuMeHeHust HHop-
MaLHMOHHBIX CUCTEM.

[Tpu nposeneHMH B3aUMOpacueTOB HEOOXOAMMO UeTKoe
B3aUMO/ICHCTBHE CTOPOHHMX OpraHusauuil ¢ MH(OPMAaLMOH-
HBIMH CHCTEMAaMH.

JI/1s1 1OBbILLIEeHHsl Pe3yJIbTATUBHOCTH [IPOrpamMM, MoAlep-
JKMBAIOIIUX JIOSJIBHOCTh, KOTOpPble (PYHKLMOHUPYIOT B TOp-
ropje, HeoOXOAMMa aBTOMATH3aLMsl aHa/jM3a cocTaBa Mo-
KYIIOK M IMHAMMKH CPEeIHEero yeka.

Knaccudmkauus ToBapoB M pyKOBOACTBO KaTeropuamu
TOBapoB

Bo3MoxKHOCTb paboThl ¢ J0CTATOYHO GOJILIUUM U ObICTPO
MEHSIIOLUIUMCS]  aCCOPTUMEHTOM TOBapa sIBJSIeTCsl TVIaBHOH
4yepToi HHPOPMALMOHHBIX CUCTEM, CO3/IAHHbIX /151 TOPTOBJIH.

BrisiBsieHHe 3aKOHOMEpHOCTEH, 06X /151 BCeX TOBAPOB,
NPUHATHE PElIeHHH HA CTAUU YNPABJIEHUS OTAEJbHBIMU TO-
BapaMH CTAHOBUTCSI BO3MOXKHBIM MPH 06beIMHEHHH TOBAPOB,
VMEIOIINX aHaJIOTHUHbIE TPAIUIMK NOTpeOseHUs U husuue-
CKHMe CBOWUCTBA.

[IpaBuJsibHast BbiOpaHHas cxema KjaaccHpUKalii TOBApOB
HajiessieT MHPOPMALIHOHHYIO CHCTEMY KOHKYPEHTHBIM TIpeH-
MYLIECTBOM.

PesynbraTHBHOCTL yrpaB/aeHHs] pas/JMuHBIMH TPyNnamn
TOBApoB Il HaWOOJIbLLETO YIAOBJICTBOPEHHS! MOKYNaTe/b-
CKOTO Crpoca 3aBUCHT OT OJHOPOAHOCTH TOBApoB, 0ObelU-
HEHHBIX B IPYIIIbL.

Cerofiisi uHopMallMOHHAST CUCTEMA JIA€T BO3MOXKHOCTh
pe3yJITaTHBHO PACTOPSAKATLCA OTPOMHBIM Tl€peuHeM TO-
BapoB, COOPAHHBIX HA 3-X-D YPOBHSIX.

HauGosee wuesnecoobpasHoe peryJiupoBaHHE acCOPTH-
MeHTa ToBapa, o0be/ItHEeHHE CBEIeHHUH 0 Xo/ie POPMHUPOBAHHS
TPYII TOBAPOB, PE3YJLTATUBHOCTb HCIIOJIb30BAHUS TOPrOBbBIX
MUIOLIAJIOK U aHaNU3 3(PPEKTUBHOCTH PA3NUUYHBIX KATErOpHH
TOBApOB CTAHOBUTCS BO3MOXKHbBIM B CBS3M C BHEPEHHEM MH-
(hOpMalMOHHBIX CHCTEM B TOPTOBJIE.

CorocraB/ieHHe MoKasartesell Mpoiax, J0XOA0B M 3aHH-
MaeMoro TOProBOro yyactka cpeiu «rnpo6JeMHbIX» TOBapoB
MOMOTalOT YPaBJIsITh BBOJOM M BBIBOJOM H3 OOLLETO MEpeyHsl
OTJIE/IbHBIX TPy TOBAPOB.

WMHTterpauys BHEUIHUX JaHHBIX O MOKYNAaTeNbCKUX MPeJl-
MOUYTEHUsIX, AUHAMMKE W TOTeHIlHaJje TOBAPHBIX KaTeropui
HeoOXOAMMA ISl ONPEe/ICHUsT CaMUX «I1POOJIEMHbIX» KaTe-
rOpuil TOBAPOB.

Mamenenusi cripoca 1o ce3oHaM, MpUeMJIEMbll Mepe-
UeHb TOBAPOB, CTOMMOCTHOH M'MOKOCTH W TIOJMTHKH 11€H KOH-
KYPEHTOB Ha CETOJHSIHUE JieHb C UCMOJb30BaHHEM OaHKa
JIAHHBIX pacCuuTbiBaeT HHopMalMoHHas cucreMma. LleHbl
PO3HUYHOH TOPTOBJN M OOUINH MepedeHb AJisi Pa3/nuHbIX pe-
KJaMHBIX aKUHMH HCrosbdyeMasi HH(OpPMalMOHHasi cHCTeMa
NPEOCTABJISIET B TOPrOBbIE TOUKH.
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Cuctembl 6@30NacHOCTM B TOproeae

O06benuHeHre aBTOMATU3UPOBAHHBIX KOMIIOHEHTOB CH-
creMbl oOecrieueHtst 6e30MacHOCTH ¢ HHbIMU GH3HeC-Tpoliec-
CaMU OTJEJIbHOM (DUPMbl MOYKET MPUBECTH K B3AaUMHOMY yBe-
JIMYEHHIO UX MTPOU3BOUTENBLHOCTH.

Takum o6Gpasom, MokajpoBoe H3ydeHHe BHIEOHAGIOIEHHST
B TOProOBbIX MABUJIbOHAX 32 MOKYNATEJSIMH MOXKET PUMEHSITHCSI
B KAQueCTBE MeXaHU3Ma, C LEJIbIO ONpeie/IeHus ICHCTBUI MoTpe-
OuTeJIel TP TOKYIKaX OTAE/bHBIX KATETOPHH TOBAPOB, & aHAJIH3
BU/IEO3aITMCEN IesITe/IbHOCTH pabOTHUKOB TOPTOBBIX 1IEHTPOB
3HAYUTENHHO YBEJIMUHUTD PE3YJITaTUBHOCTb MX JIESITE/TbHOCTH.

Hccnenosanue MasioBepOSITHBIX MOKYMOK JaeT BO3MOXK-
HOCTb OOHApPYKUTb OTKPbITbl€ YYacCTKU B cHcTeMe 6Ge3orac-
HocTH. CBOHCTBAMM MaJIOBEPOSITHBIX TMOKYIOK SIBJISIIOTCS,
K MpUMepy, OCylLlecTBJIeHHe NMPHOOpPeTeHNsT CBEPXOOJIbILIOTo
qpcsia eIMHAULL TPOJYKTa, OCYILIEeCTBAEHHE 3HAYUTENBHOTO KO-
JIMYECTBA MOKYIMOK B CBEPXKOPOTKOE MepPHOJ| B OIHOH Kacce,
JIUOO0 OCYLIECTBJIEHUE 3HAYUTENLHOTO YUCa MOKYIOK C MPHU-
MEHEHHEeM OJHOH TUCKOHTHOW KapThbl B T€UEHUE OJHOTO JHSI.
C LeJbI0 JAHHOTO HCC/AEA0BAHUST TMOHATO0ATCS CBEACHHUS
C TEPMHMHAJIOB TOPrOBLIX LIEHTPOB.

LleHa u geiiCTBEHHOCTb UH(OPMALUOHHOM CUCTEMbI

Beccriopro, yem HauGosiee Ge3ynpeuna HHPOpMaLMoHHast
cucrema, teM OoJibllie 1leHa €€ BHEIPEHHS W TOIJEPIKKH.

Jluteparypa:

Yatue Bcero mnpej BBeieHHEM B paboTy eiuHON HH(opma-
LIMOHHOH CHCTEMBI, JIMGO OT/EBHBIX MOJLyJIEH pallMOHaJbHO
CPaBHHBATH MX LIEHY C LIEHHOCTbIO TeX KOHKYPEHTHBIX Ipe-
MMYILIECTB, KaKue B MTOre MpHOOpeTaeT oTAe/bHas pupma.
B nannom ciydae pesysnbraToM BHEIPEHHsT CMOTYT paccma-
TPUBATLCSI PABHO KaK CHHXKEHHE OTepalHOHHBIX H3JEepIKeK,
TaK W TpHOGPETEHHE JOMOJHUTENLHON NMPUOBLIIH B Pe3yiib-
Tarte MOBbIIEHHs 060POTA /WM UHBECTUIMOHHOMN MpUBJIe-
KATeJIbHOCTH (PUPMBI.

Ha ceropusitinumii eHb B KauecTBe O[HOTO U3 [VIABHBIX HH-
CTPYMEHTOB JI/Isl TOPTOBOT0O GU3HECa YTBEPAUINCH HH(DOpMa-
IIMOHHBIE chcTeMbl. MIX pedynbraTiBHOE HCMOIb30BaHNE 3HA-
YUTEBHO MOBBIIAET KOHKYPEHTOCMIOCOGHOCTb TPEIPHATHS
Ha PbIHKE TOBAPOB H YCJIYT.

OnHnM 13 (haKTOPOB YCHJICHHS KOHKYPEHIIH B TOPrOBOM
OusHece SIBISIETCSl AaKTUBHOE MPOJBHKEHHE PO3HUUHON TOp-
TOBJIH, UTO BBI3bIBAET HEOOXOAMMOCTb TPEANPUSITHIO TTOCTO-
STHHO YBEJIMUMBATH 3 (PEKTHBHOCTb CBOEH JesTebHOCTH. He
MaJlylo poJib B 3TOM MrpaeT ypoBeHb BO3MOKHOCTEH HCIOJIb-
3yeMOro rporpaMmMHoro o6ecriedenus 1o pabore ¢ 60JbILIHMH
oO0beMaMH JIaHHbIX.

PHIHOK Ccrenuasu3npoBaHHOrO MporpamMHoro obecre-
YeHHsl TaK JKe He CTOUT Ha Mecte. [losiB/isioTcsl HOBBIE Bce
6oJiee coBeplIeHHbIe MPOrPaMMBbI, MPEIOCTABJSIONINE IIIH-
pOKHME BO3MOXKHOCTH M0 YNPABJEHUIO DPasJIHYHBIMH OH3-
Hec-TnpolieccaMy MPEINPUSATHS U 110 ONlepaTHBHON 06paboTKe
nocrynaorieit Huopmarym.

1. MapkeTunrosbie uHpOpPMALHOHHbIE CHCTeMBI B po3HuuHOl ToproJe //studme.org. URL: http://studme.org/33816/
informatika/marketingovye_informatsionnye_sistemy roznichnoy torgovle (nara o6pauenus: 27.03.2017).
2. HndopmalmoHHble TeXHOJIOTHH B po3HHuHOi Toprose // imspm.spb.ru. URL: http://imspm.spb.ru/articles/271655.

php (nara o6pamenust: 25.03.2017).

Paspa6oTka moayna NporHo3UPOBaHMA NPOAAXK U ONTUMMU3ALMUM CKNAACKUX
0CTaTKOB MH(POPMALMOHHOM CUCTEMbI YNIPABNEHUA NPeANPUATMEM

MBaweHko Uropb Neopruesny, KaHAMLAT TEXHUYECKUX HAYK, LOLEHT;
WypbirnH Bnagumnp Hukonaesumy, KaHAMAAT TEXHUYECKUX HayK, AOLEHT, npodeccop;

Nwmatosa Wax3opna WaxobuagmHoBHa, CTyaeHT
MOCKOBCKMIT NONUTEXHUYECKUI YHUBEPCUTET

B pabome paccmampusaemcs npoeHO3Upo8anie npooaxtc ¢ NOMOULLIO HeCKOAbKUX MOOeAell NpoeHO3UPOBAHUSL,
3a0a4l CBA3AHHbBIE C HECBOEBPEMEHHLIM NONOAHEHUEM MACAZUHOB, 4 MAKINCe AHAAU3 BOZHUKHOBEHUS USAUULHUX

0CmamkKo8 Ha ckaaoe i Uux onmumusayust.

Karouesolre carosa: modenv npoerosuposarus Xoroma, bpayrna, Yunmepca, batiecosckuti areopumm, ce30HHOCb,
asmopeepeccus, pakmuueckue u nAaHoso6le NPoOaNCU, ONMUMUSAYU

| | a JIaHHbIH MOMEHT MI/IPOBOﬁ OTIBIT IMOKAa3bIBA€T HeOéXO[LI/IMOCTb HaJIn4us CbI/IHaHCOBO ﬂOCTynHOﬁ U MOOHJILHOHW CHCTEMBI
NPOTHO3UPOBAHUsA PbIHKA, TOBAPOB M YCJIYT, KakK BaXKHbIH MeXaHW3M ajlanTtaluu U rJiaHupoBaHusi TEPCIEKTUBHOI'O pas-
BUTHUSI J1IH0OOMH TOpI‘OBOﬁ Cq)epbl. B YCJIOBHSIX MHTEHCUBHO Pa3BUBAOLIUXCsl PbIHOYHbBIX OTHOLIEHUH M ryoHajM3alud O4YeHb
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Ba’KHO MPOBOJUTL aHAJU3, IPOrHO3 U MJIAHUPOBAHME B3aMMOOTHOLIEHHH C KJIMEHTaMH, a TAKXKe Pe3epBOB CKJIAACKMX MOMe-
LLIeHUH U CeTeBOro paclpesie/leHUst TOBApOB, B 3aBUCUMOCTH OT MHOXKECTBA MepeMeHHbIX JaHHbIX. 3a4acTylo MaJible TOProBble
yupeKIeHHe OCYLLEeCTBJISIOT [IPOrHO3 U ONTHMH3ALMIO TOBAPOB HA OCHOBE HAKOIJIEHHOro onbita. Ho auist HaunHatowero 6us-
Heca pelleHHe 9THX BOIPOCOB MOXKET BbI3bIBATh 3HAUMTE/IbHbIE TPYAHOCTH B CBSI3H C HEJOCTATOUYHOCTbIO 3HAHUE MJIM OTCYT-
crBHeM orbiTa. [Tomo6HbIe MoymH yxKe cyliecTByioT B cucteMe 1C, SAP u Microsoft. Onpako UX CTOMMOCTb MOKET ObITh Tpe-
MSITCTBHEM /TSI HCTTO/b30BaHHsI B MasioM OuaHece. Bosiee 3(peKTHBHBIM 1 IOCTYMHBIM Gy/IeT CO3faHHe aBTOHOMHOTO MOJIYJIsI,
KOTOPbIH OyJeT YYUTbIBATH CJIEyIOIMe MaTeMaTHYeCKHe MOJIJIH:

— TpeHy;

— CE30HHOCTb;

— (akTopbl, BAUSIONIME HA CIIPOC: TPA3AHUUHbIE IHH, PEKJIaMHble aKLHH, U3MEHEHHE 1IeHbl, MECTHbIE COOBITHSI, 1€TePMH-
HHPOBAHHBIE TTOTPEOHOCTH.

Takeke aHaIM3MPOBATh YCIELIHOCT:

— IIPOTHO3 NPOJAXK 3a 9TOT, NPEIbILYIIMH U CIIeLyIOLLMH FOf;

— aHaJ/Iu3 [1POJaK 3a 3TOT, IPebILYLINH U C/IeLYIOLUH [O,

[Ipu ynpaBjieHuy npoLeccom Npofax B JitoO0H KOMIIAHUH BO [V1aBY YIJla CTABUTCs BOIIPOC O TOM, KaK [IPojaTh ToBapa Kak
MO2KHO G0JIbLLe [10 BLINOAHOH LieHe, MUHUMH3UPOBATDL U3/IeP2KKH Ha TPAHCIIOPTUPOBKY M XpaHeHHe TOBAPa U MOJ1y4YUThb O0JIbLIYIO
npu6bLIb. CylIeCTBYIOT HECKOJIBKO TPOTHO3HBIX MOJIE/IeN:

— B IpoCTeliLlel MPOrHO3HON MOJIE/IM paccMaTpUBaeTCsl PeakLys Ha UMITYJIbC, JJMHEHHOE W napabosinyeckoe BO3AeHCTBHE;

— Mojesn XoJibTa 1 BpayHa ncrnosib3ytoTes Tora, Korja BpeMEeHHO psifl UMeeT TeH/ICHLIMIO BDeMEHHOTO PoCTa;

— DbaillecoBckuil anroput™ ucnosb3yeTest it NpH BHYTPUCE30HHOM [POrHO3UPOBAHUH, T.€. KOIa N0 (haKTHUeCKUM Mpo-
JaXKaM B TeUeHHe TeKYLIero ce30Ha yTOYHSeTCsl paHee HaleHHbIe ¢ TOMOLLBIO APYrHX METOOB [PEACe30HHbIM IPOrHO3 Ha Oy-
JYLLylo 4acTb Tekyllero cezona. OTMeTHM, UTO Ha3BaHHe ajropuTMma (B opurnHane «Bayesian algorithm») k xnaccuueckoit
B TeopuH BeposiTHOCTeH popmyJie Bafieca HMKakoro oTHomieHust He umeeT [ 1].

B nanHOM Mojtysie HCMOJIb3YIOTCS 3 MOJG/IH TPOrHO3UPOBAHHUS:

— JluHeitnas perpeccus

— Perpeccust BToporo nopsiika

— Perpeccust Tpetbero nopsiaxa.

JIuHefiHaa perpeccust npeiHasHaueHa 4Jis oJlyuyeHust IPOrHO3a HeMPEepPbIBHLIX YHCJIOBbIX [IePeMEeHHDIX.

JlocTOHHCTBA JIMHEAHOM perpeccuH:

— CKOpoCTb 1 IPOCTOTA MOJIyYCHHST MOJIC/IH.

— Hutepnperupyemoctb Mofesu. JInHelHas Mojie/ib SBJISETCA NPO3PAYHON U MOHATHON ist aHanuTHKa. [To nosyueHHbIM
KO3((HULIMEHTAM PerpecCHi MOXKHO CYJMThb O TOM, KaK TOT MJIM MHOMH (haKTOp BJIMSIET HA Pe3yJIbTaT.

— Ilupoxkas npumMmeHUMOCTb. BoJibliioe KOJMYeCTBO pealsibHbIX MPOLLECCOB B SKOHOMUKE U OU3HECE MOXKHO C JOCTATOUHOU
TOYHOCTBIO OMUCATh JIMHEHHBIMU MOJEJISIMH.

— MayuennocTb fanHOrO NMOJAXO/A.

Perpeccusi — 370 yc/10BHOE MaTeMaTHYeCKOe OXMIAHHE HElPepbIBHOW 3aBUCHMOM ( BLIXOJHOH ) NepeMEHHON 1pH HabJI10-
Jlae€MbIX 3HaUEHHAX He3aBHCHMbIX ( BXOJHbIX ) lepeMeHHbIX. JIMHeliHas perpecchst OCHOBaHa Ha IHIIOTe3e, YTO HCKOMAast 3aBUCH -
MOCTb — JiHelHast. Kax/ias He3aBHUcHMast epeMeHHast BHOCHT aJ/IMTHBHBbIIN BKJIAJ, B Pe3yJIbTHPYOLIee 3HaU€HHE C HEKOTOPbIM
BECOM, Ha3biBaeMOM KO3 (HUIIUEHTOM PErPeCCHH.

MaremaTnueckoe ypaBHeHHe, KOTOPOE OLLEHUBAET JIHHHIO TPOCTOH (MAapHOH ) THHEHHOH perpeccuu:

y=>b+bx, (1)

JLnsi nostyuenus Bujia MaTeMaTHIeCKOH MOJIe/IM He0GXO0MMO OTIPEe/INTL KO3(dULIMeHThl ypaBHeHus perpeccun byu b, . Jlns
9TOTO IPUMEHSIETCS] METO/] HAMMEHbLINX KBAJPATOB.

n
- 2 ;
F—z(yi—bo—bl-x,) — min. (2)
i=1
Takum o6paszom, Mpolieaypa HaXxoKAeH s KOS(PMUIIHEHTOB PErPeCcCHH CBOAUTCS K 3ajiade onpeieneH st MUHUMyMa (hyHKIHH.
Heo6xonumoe ycioBre MUHUMYyMa (ByHKIIMH SIBJISIETCS] PABEHCTBO HYJIIO YACTHBIX TIPOU3BOHBIX (DYHKIIUH T10 HCXOIHBIM BeJH-
unHaM (KoapduireHTam ).

a—Fz—z.z(y,. —b,—b -x,)-1=0,
ab, P

a—F:—2~Z(yl.—b0 -b-x,) x,=0.
ab, P
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iy,. —b,-n—b, -ixi =0,
. A ()
> (- x)=by- Y, x,—b - Y, x] =0.
i=1 i=1 i=1
by-n+b 'ixf :iyi,
. 0L ®
by D X +b - D X =D (X, ).
i=1 i=1 i=1
Peinas cucremy ypasuenuii (5), Bbipaxkaem Kosduumentoi by u b,
DI DI
i=1 i=1
Z(xi'yi) zx:z iyi'ixfz_ixi'i(xi'yi)
b() — i=1 i=1 — i=1 i=1 i=1 i=1 (6)

n n n 2
n in n- z xi2 - zxf
i=l i=1 i=1
n

n

2

fo fo
i=1

i=l1

n >y,
i=1
Zx[ Z(X,"yi) n'Z(xi'yj)_zxi'zyi
b1 — i=1 i=1 — i=1 i=l i=l (7)

n n n 2
DY S 0]
i=1 i=1 i=1
n n
2
in in
i=1 i=1

[Tocse BbluncaeHUs KODOUIHEHTOB HEOOXOAUMO MTPOBECTH CTATUCTHUECKHH aHaJ/IU3 TIOJy4eHHOTO YPaBHEHHS perpeccHu

C LeJIbIO TPOBEPKH MOJIeJIM Ha aleKBATHOCTb.
Ha pucynke 1 oro6pakeHa Tab/iia KOJMueCTBO MPOJAXK TOBapa Mo MecsilaM, Takke H3o0pazketbl Ba rpaduxa. C aeBod
CTOPOHBI 0TOOpaskeH rpauk mpojax Ha 2016 rox, a cnpaBa — JHHEHHas perpeccHs Mo MocaeHnM NITH Mecsiuam. [1o mu-

F&O Graphics Forecasting Optimization Log out

[MporHo3 ToBapa Pilot Frixion Ball 0.7 (blue) Ha 2016 rog

Month 1 2 3 4 5 6 7 8 9 10 1
sums 20260 23560 14725 12245 2480 3410 4805 35095 10921 6520 17767
Ipaduk npoaarx = JIMHENHbIA NPOTHO3 =
40k 40k
35095 35095
30k
30k
23 560
20k 17 767
g 20 260 i 155518 152867 150216 147565 12491 4
= 20k 17767 = } 921
= >
12 245 1021 ‘.Qﬂus
10k
6520 0
4 805
2.480 3410
0 -10k
1 2 3 4 5 6 7 8 9 10 11 0 1 2 3 4 6

Konmiecrso mpoaax Perpeccuonran nunna - Mpoaaxn

Puc. 1. T'padmk npoAax u NUHUA NMHEWHOW perpeccum
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F&O Graphics Forecasting Optimization

JINHEeWHbIM NPOrHO3

35095

30k

20k 17 806.535714286
13 649607142857

Values

10k 9 492 6785714286
520
4'805

3410 74803 257.2?]42857

0 1 2 3 4 5 [ 7 8

Perpeccnonnas namina =+ Mpoaaxn

Puc. 2. IuHna nuHeHoOM perpeccum nNo ceMn ToYKam

HeHHOH perpeccuu MoxKHO c/ie/1aTh BbIBOJL 00 YBEJHUEHHH UM YMEHbLIeHHe NMpojaxK. B 1aHHOM cjiydae JIMHUS M He BO3pacTaer,
U He yObiBaeT. [j1s1 Toro, 4ToObl YTOYHUTb BO3PACTAIOT MJIM YOLIBAIOT [IPOJAXKH [IOCTPOUM JIMHEHHYIO PEIPECCHIO 110 OCJASIHUM

7 MH TOUKaM pucC. 2

Ha PpHUCYHKE 2 110 JIMHUM JINHEHHOH perpeccuu BUIHO, YTO MPOAaKu y6bIBaIOT. nOCﬂe}lHﬂﬂ BblICJIEHHAsI TOYKa — 3TO TPO-

F'HO3 Ha CJIG[Ly}OH_IHﬁ MeCHIILL.

ﬂ.ﬂﬂ BbIsSIBJICHHSI TOYHOCTH ITPOTHO3a He0OXOIUMO CPaBHUTL HECKOJIbKO METOJI0B. paCCMOTpI/IM METOJ perpeccuu BTOpOﬁ CTe-

neHd. MaremaTHuecKoe ypaBHeHHe, KOTOPOE OLIEHHBAET JIMHUIO PErPecCHH BTOPOro MOpsiIKa:
y=b+b -x+b -x
KosdduimenTsl perpeccun onpejensieM Mo METoLy HaMMEHBILIMX KBAJ[PaToB.
- 2
— 2 ;
F—Z(yl. b —b-x.-b-x ) — min.
i=1
[IpupaBHsieM K HyJI10 YacTHbIE NPOU3BOHBIE (DYHKLMH 110 Ko3(duumrentam by, b , b,

oF -
a_bO:_2'§(yf_bo+b1 ~xl.—b2-x,.2)~l=0,

oF 4
a—blz—Z-Z‘(yi—bO—bl~xi—b2~x,.2)~xl. =0,

oF .
o St o) 60

Beinosinns npeopasosanust (10), nosyunm cucremy JIMHEAHBIX ypaBHeHHE ¢ TpeMst HeM3BeCTHBIMHU (b, b,,b, ).

bl) 'n+b] -ixi +b2 ix,z :iy,‘a
o1 i1 i=1
bO 'ixi +b] 'ixiz +b2 ix; :i(xi 'yi)r
i-1 i=1 i=1

i=1
b St S+ St = 3 o)
= i=1 i=1

i=1

BBenem o603Hauenus:

n
S, =fo;
i=1

(8)

(10)

(12)
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Szzi:lx,.z; (13)
S3=iz;xi3; (14)
54:§x;* (15)
&=§x; (16)
S;é(xi-y,-); (17)
&zg@ﬂm_ (18)

C ydyetom npuHATLIX 0603HAYEHHIT cHcTeMa OyeT UMETh CJIeyIOIIUH BUJL:
b,-n+b -8 +b,-5,=35;,,
bS8, +b-8,+b,-5, =S, (19)
by-S,+b-8,+b,-5,=5,.

OnpenienuM HeU3BeCTHbIE KOIPPHIIHEHTBI bO, bv b,.

5,5,8, + 55,5, +5,5,5,5,5,5, - 5,5,S, - 5,5,5,
T nS,S,+5,5.5,+5,58,-5,5,5, - 58S, - nS,S,

EREIEEEEZ
EZ IR E I

18,8, +5,5,8, + 5,58, - S,5,8, - 55,8, —nS,S,
T 18,8, +855,5,+5,58,-5,85,5, - 5,58, —nS,S,

S
Il
R IR I R I R

IR R I

18,8, +5,5,5,+5,5,5, - 5,5,5, - 5,5,5, - nS.,S,
1SS, +8,8,8, +5,5,8, - 5,8,5, - S.8,8, —nS.S,

SERC IR

|9%)

1
S,

[Tocne pewenus crucrembl ypasHenui (11) u Bbluncnenus kosdduumentos by, b, b, nposoautest cratneThyeckuii anaims
T0Jy4eHHOTO YpaBHEHHsT perpeccu. AHasoruuHbIM 06pasom GyayT OnpeesThes KoadhHIHeHTbl Tapaboibl 10GOT0 MopsijiKa.
HcenenoBanne ypaBHeHHs POBOJUTCS M0 CTATHCTHUECKHM KpUTepusiM. OIHAKO B 3TOM cilydae He TpeOyeTcst BIYHC/IATD Bbl-
6opouHble KOIPPUIMEHTH KOPPESIHH. AJIeKBATHOCTH YPaBHEHHS PErPECCHH SKCTIEPUMEHTY MOXKHO JIOOGHTHCS, MOBbILIAs CTe-
neHb nosHoMa. OHAKO MTPH 9TOM BCe KOI(PQUIHEHTH! CIeyeT BEIUUCIATE 3aHOBO, TAK KaK CYIIECTBYET KOPPEISIU MKy
KO3 PHUIIHEHTAMH.

Ha pucynke 3 ciieBa u3o6parkeH rpathyK perpeccii BTOporo mopsijika, crpasa — Tperbero. [1o nsobpaxenns perpeccuu
BTOPOTO TOPSIKA MOXKHO C/Ie]1aTh BBIBOJL, UTO TPOJlaXkKH yOBIBAIOT, TaK Kak rnapadoJjia CMOTPUT BHH3, a B PErPECCHH TPETHEro

P gl Yoo



“Young Scientist” - #15 (149) - April 2017 Computer Science | 13

IpaduK NPoOrHo3a BTOPOro NopALKa padmk NPoOrHo3a TpeTbero nopaaka

35005 35095

20k 17767 20k 17 767

10,921 / To 921 /
10k 652 10k & 521
4/805 4305
¢ L4

Values
Values

-10k -10k
0 1 2 3 4 5 6 o 1 2 3 4 5 6

Perpeccnonnas nunus == Mpoaasm Perpeccuonmas nunin = Mpoaasi

Puc. 3. JIuHuA perpeccuu BTOPOro 1 TpeTbero NopAaKa

Ipadvk NPorHo3a TpeTbero NopaaKa

35095

30k

20k 17 767

\ 10921
10k 520
4\g05

3410 2 480

Values

=10k
o 1 2 3 4 5 6

Perpeccuonnas nunns 4+ lMpoaaxn

Puc. 4. JluHuA perpeccuu TPeTbero NopsAAKa ANs CEMU TOYEK

Nopsi/IKa JIMHUS TIPOXOJIMT Yepe3 KarKiyto TOYKY M He COBCEM MOHSTHO, Kyla CTpeMuTcs JiMHUs. [ToaToMy HeoOXoaumMo paccMo-
TPETb JIMHHUIO 110 CEMH TOUKaM pHC. 4.

Ha pucynke 4 no JuHUM perpeccuu BUIHO, UTO MPOAANKH YOBIBAIOT.

Jlaist Toro, 4yToObl y3HATh Kakasi U3 IaHHbIX MOJle/1ell ocyllecTBIsieT Gosiee TOUHBIN MPOTHO3 Ha CJIELYIOIMH Mecsil, HeoOX0-
JIMMO paccyuTaThb OLIMOKY annpokcuMauuu. Hem MeHblie olnbKa, TeM ToYHee POrHo3.

Ha pucynke 5 nmokasano, 4To HaWMeHbILIast OMINGKA Y TPeTbel MOJIENH, T. €. PErPECCHH TPEThel CTeNeHH.

Ha pucyHke 6 nokasano, 4To HauMeHbLIasl OLIMOKA y TEPBOH MOJIE/H, T. €. JJHHEHHOH PerpeccuH.

Jl1s1 TOro, 4ToObl y3HATL KaKue U3 TpahuKoB TOUHEE TIPOTHO3UPYIOT, HEOOXOIUMO OCYLIECTBUTL BEPUPUKALMIO JaHHBIX, T. €.
cle1aTh MPOTHO3 IS CTAapbIX JaHHbIX, HanpuMep, s 2015 roaa, U CpaBHUTb W HBIHELIHUMH IAHHBIMH.

B mozenn Xosbra K03(hULHEHTHI IMHEHHOH MOJEH

xr(r)=a1:r+a:_r-r (23)
MOIMMHUIIEPYIOTCS 10 CIETYIOIHM COOTHOILIEHUSIM:

al:r =d;,ta;, tae,
(24)

Ayp =4y, T0 0 e

Hauanbhble 3HaueHust napameTpoB Mojaean Haxoasarest o MHK na ocHoBe HeckosibKUX epBbIX HaOmmoaeHnH. OnTHManbHble
3HaueHHsl apaMeTPOB CTIAXKHBAHUA O, U (L, HAXOAATCS B Mepejieiax OT HyJisl 10 eIMHUIILL. OHU ONpe/IesIioTesl METOOM MHOTO-
MepHOH UMC/IEHHOH ONTUMH3ALIUU U SIBJISIIOTCS TOCTOSTHHBLIMH JIJ151 BCEr0 Meprojia HaGJI0IeHUi.

Ananornuno mozesu Bpayna, moaesb Xosibra B tepmunax APCC-moneneit npeacraBiMa B BUE:

A-B)'x, =(1-Q (& +e4e,)B+(1-c4)B e, (25)

CDOpMyJII/]pOBKa agarnTHBHbBIX Mojiesiel B TEPMHUHaX JINHEHHBIX nmapamMmeTpru4eCcKnx MO}IQ.Heﬁ ABTOPETrpecCHr — CKOJIb3sAUIETO
CPpE€IHET0 MO3BOJISIET TPAKTOBATH UX KaK IMOAMHO2KECTBO KJlacca JINHEHHBIX napamMmeTpu4eCcKux MoJIeNIeN. Takum o6pasoM, ycra-
HaBJIUBAETCs1 COOTBETCTBUE ME2K/LY JIBYMsI, BOO6LL1€ roBopsi, pa3/iMiHbIMH MOJIXOJaMHU K MOACJIUPOBAHNUIO BPEMEHHbIX PsAA0B.
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OwnbKa OWwnBKa OWwnBKa
NWHeWHON | per} perg

perpeccun | BTOpOIi CTENeHW | TpeTkei
CTeneHn
CTENeHW

46167 .8 48783.942857143 | 17911.314285714

Puc. 5. Pacuet olwumbKu Ana nATU TOYEK

Owwnbka Owwnbka Owwnbka
NWHeAHOA perg perg
perpeccumn BTOpPOW TpeTeen
CTeneHn CTeneHn
CTeneHn
47047.714285714 | 53589 53589

Puc. 6. Pacuer olwumbKu ana cemu Touex

B raGuue napametpos Mojes Juist Mojiesi XoJbTa 0ToGpaKaroTest OnTHMabHble 3Ha4eHHss KOSMOHULHEHTOB 0, , O,
[yers X(t), t=1,.., n — BpemenHno# psig HabmoaeHnH. [IporHo3 B MOMEHT BpeMeHH t Ha T 11aroB Brepe MoxKeT ObITh Mo-
JiydeH 1o (opmyue:

x_r(r)=au+au-r (26)

e a, M a, — TeKyllHe OUeHKH KO3(hHUIHEHTOB a1aNTHBHOIO MOJIMHOMA.
B monenn bpayna monudukauus (aganraims ) Ko3phULUUEHTOB JUHEHHOH MOJIG/IM OCYLLIECTBIIAETCS CAEAYIOUIUM 06pa3oM:

ax_r :a1=r—1 +a:=r—l +(1_‘61)gr
) (27)
al_r =al_r_1 +(l—,€}‘et
rie B — Ko9(h(DULUEHT IMCKOHTHPOBAHUS IAHHBbIX;
e, — ouuOKa NpOrHo3MpOBaHHs,
¢, =x ~%1 (28)

Hauanbhble 3Hauenust napametpoB Mojesu onpesensioress mo MHK Ha ocHoBe HeckosbKuX nepBbix HabmoneHu#. OnTH-
MaJlbHOE 3HaueHHe MapaMeTpa AMCKOHTHPOBAHUS HAXOAUTCS B Mepesiesiax OT HyJIsl 10 €IMHHLbI, ONPelesIseTcsl METO/I0M UhC-
JIEHHOH ONTUMHU3ALHH U SIBJISIETCS] TOCTOSIHHBIM JIJ151 BCETo MepHosia HaOJMoIeHHH.

Oneparop B ciBuraer Bcto nociieoBate/ibHOCTb Ha ouH 1ar Hasan: Bx(t)=x(t-1). [Tpumenenue oneparopa B k na6umio-
JIEHUSIM U K KO3(DDUIIHEHTAM alaliTUBHOTO MOJIMHOMA M03BOJISIET BLIPa3UTh Mojlesib bpayHa B Buze:

(1-BY'x, =(1-2B5+B* 5')e, (29)

13 Yero cjejyer, 4To Mofiesib bpayHa MOXKHO TPaKTOBaTh KaK MOJEeJb aBTOPErpeccHr — CKoJbasiero cpennero APC-
C(p,d,q) ¢ p=0, d=2, q=2 1 Ko3hdHLHeHTaMH CKOJb3SIILIET0 cpeaHero -2 u 2.

MPOTHO3HbIE MOJIEJIH YHHTepCA MpeHA3HAYEHbI [JIs IPOTHO3UPOBAHHST BpEMEHHBIX PSIOB, COMEPAKALLMX [TEPHOUUECKHE Ce-
30HHbIE COCTABJISIOLIME;

MysbTUIIMKaTUBHAS MOJIEIb YUHTEpCa aHAJIOTHYHA € TOH JIMIIb PA3HULIEH, UTO pacueTHbIE 10 JHHEHHOH MOJIeI 3HAYEHHS
KOPPEKTUPYIOTCS MyTEM X YMHOXKEHHS Ha Ce30HHbIe KO uiMeHThbl. [IpOrHo3 Ha T 1L1aroB Brepes CTPOUTCS 10 popmyJe:

x (D) =(a,+a;, )-8, ... (30)
a MoaudUKaLHs TapaMeTPOB MPOU3BOUTCS MO COOTHOLIEHHUSIM:
a, =0y (x, /g )+(1—a )- (al,r—l +a2,r-1):

ay, =0 (HL: —ay ) +td—a; )-ay,,. (31)

g, =0X, -"la]_: + (l—a:}g:__,
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e @ — (haKTOp Ce30HHOCTH, S — TMEPHO/] CE30HHOTO LIHUKJIA.

J1J151 HeCe30HHbIX BpEMEHHBIX PSIJI0B BIUHCIUTENbHbIE (DOPMYJIbI YITPOLIAIOTCS 3@ CUET UCKJIIOUEHHsT CE30HHOH KOMITOHEHThI.
[Ipu noctpoeHnu MojieIU MPOU3BOAUTCS UMCJICHHASI ONTUMU3ALMS TapaMeTPOB afanTalliu, 3Ha4eHHs1 KOTOPbIX H3MEHSIOTCS OT
HYJIsT 10 €IMHULBI [ 3].

Bce onucannoe Bbillle OTHOCUTCS TOJIBKO K MPOYKTaM, KOTOPbIE y2Ke UMEIOT HCTOPHIO MPojaxK. Ecii 2ke PotyKT HOBBIH, TO
UCTOPUH, OYEBHIHO, HET. [105TOMY MPUMEHSIOT JIPyTHe METO/IbI, OJHHM H3 KOTOPbIX siBJsieTcs nepemMHoxkeHue off-take n AKD.
[Ton Tepmunom off-take monnmaercs o6bem Mpojak MPojlyKTa KOHKPETHOTO MarasnHa KoHeuHbIM rotpe6utesieM. [loHsaTHO,
uto 06a 3TH 1oKasaresisi HAJ0 KaKMM-To 06pa3oM BbluucsisTh. JlJisi onpenesienus off-take o6buHO Hcnosb3yoT M6O JaHHbIe
areHTCTB, COOMPAIOLIKX TaKyto UH(OPMALIHIO, JTHOO COOCTBEHHOTO ayjIuTa PO3HHUIIbI. EC/IM KOMNAHUIO MHTEpECYeT BbluMCIeHHE
off-take co6cTBEHHOTO MPOJIYKTA, TO MOXKHO HCXOUTD U3 MPEJIOKEHHUS, UTO MATra3HH 3aKynaeT B CPeIHEM MPUMEPHO CTOJBKO
MPOAYKLHMH, CKOMBKO U npoaaet. Takum o6pa3om, BeIOpaB W3 COOCTBEHHOH aHAMMTHUECKON CUCTEMbl CPeIHHE MPOJAKH MPo-
JIyKTa B TOProBble TOUKH OMPEEIEHHOTr0 THITA, Mbl MOJTydaeM anmnpokcumatiio off-take B Toukax ranHoro tuna. OueBHaIHO, UTO
YMHOKHB 3TOT M0KasaTe/b Ha YMCJI0 Mara3uHoB, T.e. Ha AKD, Mbl cHOBa moJiyunm o0beM mnpojaK. JlaHHble MOYKHO BbIOpATh
KaK M3 IepPBUYHbIX, TAK U U3 BTOPUUYHBIX MTpojazk. Ho 3To mpuMeHUMO K yKe MpoJiatoliMcst POyKTaM, a HaM HY»KHO OLIEHUTh
off-take nponykra HoBoro. [lyist 3TOr0 NpUAETCs 06PATUTLCS K JaHHBIM areHTeTBa [3].

B cayuasix, Korja npojyKra HeT Y KOHKYPEHTOB MJIM B IAHHBIX ay/INTa, U B IPYrHX CJydyasix, KOrjaa HeT 4eTKOro oTBeTa Ha HH-
TepecyIolni HAC BOMPOC, MPOBOASITCS MCCAE0BAHNS, U HA OCHOBAHHM Pe3yJbTaToB JenaloTest pacuetsl. [Ipn 3ToM BaxHO He
3a0bITh, UTO €CJIH MPOAYKT TPOAETCs yepe3 AUCTpUOyTOPOB, MepBble OTTPY3KH OyIyT 3HAYNTENbHO BhIlIe MPOTHO3UPYEMBbIX
MPOJIaK, TaK KaK MPOUCXO/IUT 3aM0oJIHEHHE HX CKJIajI0B. 3aTeM CJle/lyeT pe3Koe MajieHne, U TOJbKO MOTOM MPOJIaXKH MOCTeNeHHOo
BbIXOJISIT HA MJIAHUPYEMbII YPOBEHb.

[IporHosupoBaHue HOBBIX MPOAYKTOB MOUTH BCEIA OTJIMYACTCS HU3KOW TOUHOCTBIO, TaK KaK SIBJSETCS KpAHHE CJIOMKHbIM.
Tem He MeHee, nepBble HECKOJbKO MecslleB MPOAaXK, Moka He OyleT HAKOMJIEHO JOCTATOUHO JIAHHBIX JI/Is1 SKCTPAroJsuin
TpeHaa, KOMIMaHWU MPUIETCS IOBOJLCTBOBATHCS TAKOH TOUHOCTHIO.

Jlio6ast cosriHast KoMmnaHus iaHupyeTr o6beM MPoaak Ha MPEJACTOSIIMN Ce30H. DTOT TJIaH OTpeesIsieT 3aKyMOuHyIo cTpa-
Teruio KoMnanuu. Eciv hakTuyeckne npojiaxku oT MJIaHOBbBIX, TO KOMMAHHs! BbIHYK/IEHa BBOJUTD JIOTIOJIHUTEIbHbIE CKUJIKH Ha
ToBap, 4ToObl H36€XKATh 3aTOBAPUBAHMUS CKJIAJICKUX TIOMEIEHHH U 06ecreunTh MeCTo Mojl HOBble KOJIIeKIMK ToBapa. Bo3uu-
KaeT BoIpoc 00 onpenesieHuH ITUX CKUA0K U MOMEHTOB BPEMEHHU, B KOTOPbIC TH CKUAKH HY>KHO BBOJIUTb.

LesieBbIM 06pa3oM MOXKHO yCTAHOBUTD, UYTO:

— CKHJIKH MOTYT BBOJIMTHCS He uallle, YeM pa3 B JIBe HEJleH;

— CKWJIKH C TeueHHEeM BpeMeHH He MOTYT YMEHbIIAThCSI.

3anaua, KoTopasi KacaeTcst IpojlaxkaM Ce30HHBIX KOJIJIEKIIMH TOBapa M CBsi3aHa C MOUCKOM ONTHMaJIbHOTO pacripe/ieeHus
TOPTOBOH MJIOLLAN MEXKY CTAPbIMU U HOBBIMH KOJIEKLIMSIMH TOBAPOB B MEPUO, MEKCE30HbS, MOJL KPUTEPUEM ONTUMAJILHOCTH
BbICTYMAaeT KAK MAKCUMU3ALUS BbIPYUKH OT MPOJAK.

[Ipo6Gnema cBsizaHHas ¢ aHAJM30M M yIIpaBJeHHEM OCTaTKaMHi TOBapa MeKCe30Hbs COCTOUT B TOM, UTO MOCTYIJI€HHE KOJIJIEKIIMH
HOBOTO Ce30Ha MPOMCXOAUT He OHOMOMEHTHO, a PacrpejiesieHo BO BpeMeHH. B cBsi3u ¢ 3THM B MarasnHax Bceraa 10/KeH ObITh He -
KOTOPBIH 3arac crapbix KOJIJEKIHH, 4TOObI He I0MYCTUTh TAKOH CUTYalluH, KOTa Heuero GyeT BbIIOXKHUTD Ha MPUJIABOK, €CJIH MTPO-
11eCC MPOJIAK CTAPBIX KOJUIEKIIHH Oy/IeT oriepexKath Mpollecc MoCTyn/ieH|st HOBbIX. [Ipyrumu cjioBaMK B eproJI ME?KCe30HbS JIOJIKeH
CyLLEeCTBOBATb HEKHUiT Ga/laHC MeKly OCTAlOUIMMHUCS B Mara3uHe CTapbIMU KOJJIEKLUSIMUA U BHOBb MOCTYAIOLIUMH HOBBIMH.

Takyke ecTb 3a1a4u CBSI3aHHbIE C HECBOEBPEMEHHbBIM MOMOJHEHHEM MarasuHoB. [les10 B TOM, UTO H3-3a TPAHCIIOPTHBIX, TAMO-
JKEHHbIX, MOJHTHUECKUX U APYTUX TPOGJIEM TOBAP HE MOKET MOCTYNATh B Mara3uHbl ¢ OTCTABaHWEM OT MJIaHOBOTO rpaduka. [1o-
9TOMY BO3HHKAET 3ajiaua OlleHKH MPOTHO3UPYEMbIX OCTATKOB TOBApa HA KAKOH-/1O0 onpeieleHHbIH MOMEHT, a TaKXKe OlleHKH
OTNITHMaJIbHOTO 06beMa 3aBO3UMOTO TOBApa B 3aBUCHMOCTH OT PeXKUMa TIOTIOJIHEHHS TOBapa.

Jlaist ocyiiectBaeHus: 6ecrepe6GOHHOTO TPOM3BOACTBEHHOTO Mpollecca, JJisi Hadasa, HeoOXOAUMO MPoaHaTU3uPOBaTh MpeJ-
MOCHIJIKK BOSHUKHOBEHHST H3JIMILIHAX OCTATKOB Ha cKJiaje [5]:

— Tlpuobpetenue npeanpuHuMaTeseM 3aBelOMO MPEBOCXOJSAILET0 He0OX0AUMOe KOJIUUeCTBA TOBApa B CBSI3U C PUCKOM He-
MOJIHOM JI0CTaBKH MJIH 33/IePKKH B MyTH.

— Haunnune npuBiekaTebHbIX aKIIHOHHBIX 1I€H HA ONTOBbIE TAPTHH TOBAPOB

— DKOHOMHSI Ha TPAHCTOPTHBIX PacXojiax: HAMHOTO JlellieByie 0OXOAUTCS MPUBE3TH OAIMH pa3 OOJIbIIYIO MAPTHIO, YeM He-
CKOJIBKO pa3 MeJIKHe.

Kpowme Toro, Hy»KHO yuecTb Takue (pakTopbl:

— Ckaukoo6GpasHoe yBeJiMueHHe TOBAPHOI0 CIPOca B X0JIe BCEr0 CPOKA €ro peasi3aliyu.

— HernocTosiHeTBO CPOKOB BOCIOJIHEHHST 3aM1aCOB.

OnTHUMU3aLUS CKIAACKUX MTPOLIECCOB OCYILIECTBISETCS B CICAYIOLIEM TTOPSIIKE.

Anasnu3 KOHKPETHON KOMIMAHWH C LEJIbIO BbISICHEHHS €TI0 «yS3BUMbIX MeCT. AHAJIH3 B3aUMOIEHCTBHS CKIAJICKOTO H CMEXKHbBIX
C HHM TpO1LeccoB (COBIT, 3aKyIKH, I0CTaBKa, MHPOPMAIIHOHHOE 00ecneueH e ) TO3BOJISIET BBISIBUTD MPOGJIEMbI H PAHKHPOBATD
UX 10 3HAUUMOCTH, 1oJ00paB HauboJiee ONTUMAJbHBIA C10CO6 UX YCTpaHEHHUSI.
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Takum o6pazom, OblIM pacCMOTPeHbl rpaduueckue 0ToOpaxKeHHUsl HECKObKUX MOJIesIel TPOrHO3UPOBAaHUs: JIMHEHHast pe-
rpeccusi, perpeccust BTOPOro Mopsiika H perpeccust TpeThero nopsiaka, rie onpeessercs HaudoJsee TOYHbIE METOJL POrHo3a.
BoisiBaieHO, UTO B 3aBUCUMOCTH OT UCTOPUM MPOJAXK, OJHH U TOT K€ METOJl MOXKET J1aBaTh pPa3Hble BapHaHTbl MporHosa. B ko-
HEUHOM HTOTE CJIEyeT OTMETHUTb, YTO TOUHOCTb MPOTHO3a MMEET MPSMYI0 KOPPEeNslHio ¢ 06beMOM MCTOPUH Mpofax. Yem
JUIMHHEE HCTOPHUS] I1POJlazK, TeM TOUHee IIPOMCXOAUT IPOrHO3UPOBAHUE.

Jluteparypa:
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3. Tycakos M. Ananus u nnanuposamnue npofax B Komnaunusx peiika FMCG/Hropb Iycakos.— M.: Knura no Tpe6o-
Banuio, 2014.— 272 c.

4. Buxuneaus [dnexrponnsiii pecype].— URL: http://www.machinelearning.ru/wiki
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TEXHUYECKHE HAYKH

JKcnepuMeHTaNbHble UCCNef0BaHNA HaNpAXKeHHO AeOPMUPOBAHHOIO
COCTOAHUA KepaMMYEeCKUX APEeHAXKHbIX TpY6

AGAYMYMUHOB J., AOLEHT;
PapkaboB MaHcyp PyctamoBuy, cTaplimnii npenofasatesb
KapuwuHCKnit MHXeHepHO-3KOHOMUYECKUit MHCTUTYT (Y36ekucTaH)

OCHOBHOﬁ 3ajaueil HacTosilled paboThl ABJSETCS HecJe-
JIOBAHHE TOJ3EMHBIX KepaMHUYECKHX JpeHaKHbIX TPyO.
OnHako, B LEMsIX MOCJENYIOUIEr0 CPaBHEHHUS PE3yJIbTaToB,
yacTh TPYO UCIBbITAHbI B BO3AYLLIHOM Cpefie M0 CXeMe JIBYX CHII.

Ucnbitanus Tpyé B BO3AYLIHOH Cpefie MPOBOIUINCH MO
CXeMe JIBYX CHJI MOJI TIPEeCCOM Ha HCMbITAaTeNbHOH MalluHe

YMM-5.

[Tocsie noaroroBke TpyObl K HCIBITAHUSIM, OHA YKJa/lbIBa-
Jlacb B TOPHU30HTAJIbHOM MOJIOXKEHUH MEXKIYy JAepeBSHHBIMH
6pyckamu. bpycku ceuennem 10x10 cm umesnu 1JiHy, paBHyIo
JuinHe TpyObl. [ToBepxuocTn GpycKoB crielManbHO He obpa-
6aTbIBaINCh U OCTABJEHBI MJIOCKUMH.

Harpyska na Tpy6s! nepenaBasack crynensivu mo 0,5 kH
1 TPYObl IOBOAMJIUCD /10 pa3pyLUeHHs!.

3 7
TLE N N YR
151 3
d:ﬁgg
f‘/—?
T 27 /,S'i 150
. 125
051 7
t T——
3 4 5 6 P, xH
Puc. 1
Fos r’
[o peaysbTaTam omnbITa MOCTPOEHH! rpaUKN 3aBUCHUMOCTH Ad =1,788—(g)‘; €, = A(§)’ (1)
M3MEeHEeHHUsT BepPTHKAJBHOrO H TOPU3OHTANBHOTO JHAMETPOB
TpyObl oT Harpysku Ad = f(P). Ha rpadukax (puc. 1) M0oxKHO re A — HeKOTOpble MOCTOsIHHbIE YHCJIA; T — pajlyc

Pa3MYUTh TPH yyactka aecdopmalini. HeTko BbipaxeH yua-
CTOK yNpyrux jgedopmalinii, c1abo BbIpaxKeHbl YUaCTKH yc-
JIOBHOH TEKYYECTH U YITPOUHEHHS.

3 rpacuka BUIAHO, UTO M3MEHEHHE AMAMETPOB TPYObl TEM
3HauuTelbHee, yeM Godiblie JHaMeTp.

M3meHeHHs1 BepTHKAJIBHOTO AHaMeTpa TPyObl TPH MCIbI-
TaHUH €€ 10 CXeME JIBYX CHJl COCTaBJISIET:

TPy6bl; & — TOJIIMHA CTEHKH.

B Haumx ornpitax cootHouerue (r: 8)° ast TpyGbl 60Jb-
woro auamerpa coctapasier (10: 2,4)'= (4,166)’, nis TpyObl
manoro juamerpa (10: 2,4Y=(4,166). A Takke COOTHO-
wenne (r: 8) 10%:2,4°=7,234 u
6,25":1,8’ =6,698. B chopmyae (1) cokpaliieHne BepTHKaIb-
HOTO MaMeTpa TPyObl MPSIMO MPOMOPLIUOHANBHBI COOTHOILIE -

COOTBETCTBEHHO!
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Puc. 2. 3arpyeHue Tpy6bl N0 CxeMe ABYX CUJI B BO3AYLIHON Cpepe:
a) cxema 3arpyxenua — I — 1py6a; II — 6pycku; III — TeH30AaTYMKK;
6) oTHoCHUTeNbHble aedopmauun ana Tpy6bi d = 200 MM

nusiv (r:8)’ 1 (r* 18%), uTo COOTBETCTBYET peay/bTaTaM HCTbI-
TaHWH, NOKa3aHHbIX HA pHC. .

PesynbraTbl HenbiTaHuil TPyO B BO3JYLIHON Cpesie B BUJIE
rpauKoOB 3aBUCUMOCTH JiehopMallik CTEHKH TPYObl 110 KOJIb-
LIeBOMY HAMpaBJeHHIO B PacTAHYThIX 30HaxX (&) U B cxKaThIX
sonax (&) ot Harpysku (P) npencrasiens Ha puc. 2.

M3 rpadukoB BuaHO, uTo JechopMallds Ha pacTsHYTOH
MOBEPXHOCTH CTEHKHM MO KOHLAM BEPTHKAJbHOTO JHameTpa
(Touka 2 u 6) TpyGbl GoJibllle, UeM 10 KOHIAM MOPH30HTaJIb-
HOro ameTpa (Touku 3 U7 ) TpyObl PH OJHUX U TeX XKe Ha-
rpyskax. Jledopmanum B c2kaThIX 30HaX MOBEPXHOCTH CTEHKH
TpyObl (Touku lu 4) noutu omuHakoBbl (puc. 2, 6). [TepBoe
006CTOSATEILCTBO OOBSICHSIETCS T€M, UTO pacueTHbIH Haruba-
IOLMA MOMEHT T10JL MECTOM MPHJIOXKEHHSI Harpy3KH 3HayM-
TeJIbHO 0O0JIblIE, YeM B CEUEHHMSIX [0 KOHLAM TOPH30HTA/b-
Horo auamerpa (otHowenue 0,318:0,182). Hedopmauun B

Jluteparypa:

C2KaTbIX 30HaX MOYTH OJAMHAKOBBI [O3TOMY, YTO B CEUCHHH Ha
YPOBHE TOPU30HTAJBLHOIO JHaMeTpa JieicTBHE MOMEHTa Co-
POBOZKAETCS] C JIFICTBUEM T1POJIOJIBHON CKUMAIOLLEH CHJIbI.

3aBUCHMOCTb OTHOCHTENBHBIX JAeopMaluil OT HAarpy3ku
&= 1(P) na puc. 2 6/13Ka K JJMHEHHO.

Tpelyubl NOABJAIOTCS [P HArpysKax, COCTaBJISIIOLLUX
npumepHo 0,8 oT paspyluatolMX Harpy30K, CHayasa Ha BHY-
TPeHHeil OBEPXHOCTH CTEHKH TPYyObl B BEPTHKAJIBLHOM CTBOpE
U M03/1Hee Ha Hapy»KHOH OBEPXHOCTH — B FOPH30HTAJIBLHOM,
YTO COOTBETCTBYET OUEPTAHHIO MIOPbl MOMEHTOB. Paspylienune
TPyObl IPOUCXOMJIO [TyTeM pa3BaJla ee Ha YeTblpe YacTH.

B mnekotopeix pa6orax pedopMaTHBHAs CMOCOGHOCTb
YMEHbBLLIAETCS € YBEJIHYEHUEM HX JMaMeTpa, YTO He MOJy4HII0
HaJylerKalllero pacTskeHust. Ha Halux menbiTaHusX okasa-
JIOCh, UTO yeM GoJibllie AnaMeTp TpyObl, TeM MeHblle jJedop-
MalWK CTeHKH TPYObl MPH OJIHHX TEX 2Ke HArpy3Kax.

1. AoaymymunoB 3., Bunorpanos C. B. Mccenenopanue HanpsiKeHHO-1eOPMHPOBAHHOTO COCTOSIHUS TOJI3EMHbBIX Kepa-
MUUecKUX Tpy6 MesiopaTuBHOro HasHauenusi. M., MTMU, 1988

2. Dbepren P. Y., ®posos M. 1. SIxumines P.JI. BepTukanbioe naBjeHue rpyHta Ha »KeCcTKUe TPyOOINpPOBOJIbI B BLICOKHX
Haceinax. Co. «Pacuer coopyeHHil, B3aUMOJEHCTBYIOILMX ¢ OKpy:Katolleh cpenoit». CO. HayuHbix TpynoB MI'MU,

M., 1984, c. 99—105.

YHTE»

MpOYHOCTb M YCTOMYMBOCTb OFPAXKAAOLMUX KOHCTPYKLUIA KOTNOB a npumepe
?ﬁ p

BO3Be/JleH1A NOA3eMHOro kommaekca yp®dy MeTop,g(G

Besrognos EBrenunii Cepreesuy, mar

Ypanbckuit pefepanbHblil yHUBEpCUTET UMeHM Napihr 30

% KaK HexsamnkKa napKosovuHoulx mecrm, pocm asmoMoOUNbHLLX 30-

Ha ocnose cucmemnoeo anarusa n

ccum b, H. Enbunna

mopos okoa0 ¥pPY, cyace I’lﬂﬁfé U 30 cuem nPUnApKOBAHHbIX asmomoburell, NapKo8Ka MAUUH 8 HeNoAO-
HCeHHOM Mecme, &;b u3 udeti coxparerus cmamyca PedeparbHoeo Ynusepcumema u 3HAUUMOCMU €20 00-
AUKQ 044 eopo@ﬁ&%ﬂ ypea, bvlaa nocmasaena 3a0aua petierus 0arHHblX npobaem nocpedcmaom NPOeKMmUpPO8aHiLl
nod3emHo2e0 5-3mMlucHO20 KOMNACKCA MEMOOOM « CIMEeHA 8 epyHme», codepocaiuli 8 cebe 4 yposHs N0O3eMHOL NAPKOBKLL
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Ha 550 mawuromecm, nomeujerue 0l nPOBEOeHUs HAYUHbLX KOHpepeHyull, CeMUHAPO8, Macmep-KAACCO8 U penemutull
cmydenmos YpPY. Ha nosepxrocmu 6ydem pacnosodcer npoCcmopHbLil mpaHcnopmmolil yaea, Heobxodumolil scaedcmaue
yseaudenus npoxooumocmu aooetl, cmoaosoie, munoepagua u opyeue Heobxoodumole 0N UHCMUMYMA OPSAHUSAYUU.
[Ipoexm sisasiemes praemanckum oasa Ceeporosckoil obaracmu u eopoda Examepurnbypea 8 uacmrocmu, ub6o noo-
SEMHOLL KOMNACKC UMeen BOSMOMCHOCMb APUCOCOUHEHUs K cmaHyuu mempo «Texnuueckull Ynusepcumems 8 nep-
CneKmuse NOCMpPOoeHUs. HOBOL CUHel 8eMKU NOCPeocmBoMm NOO3EMHbLX nepexo0os8, NPUCOCOUHEHHbIX K CYUecmay-

rouum 8 nodzemrnom npocmparcmse ¥pPy.

Karwuesole crosa: yparovckuii, pedeparorolii, n003emHbll, MEMPO, CMEHA 8 epyHme, KpenieHue KOmA08aHOos,

napkosKu, mecanonucst

1. BBepeHue

C KaxK/1bIM rojIoM B KPYIHBIX FOPOJAX M MEraroJucax cra-
HOBHUTCS Bce OoJblie aBToMoOMJel. [s-3a onepexxenus
TEMIOB pOCTa aBTOMOOWJ/IM3ALIMK HACEJEHUsI, B UACTHOCTH
CTYJIEHTOB, BO3HUKAET MpobjieMa HeXBATKH MAalIHHOMECT /115l
MapKOBKH TPAHCTIOPTHBIX CPEJICTB HE TOJILKO B LIEHTPE ropojia,
HO M B KHJIBIX MAaCCHBaX M Ha MPUJIETraloLUX TEPPUTOPHSIX
ypasibekoro ejiepanbHoro yHubepcutera (Yp®Y), npowuc-
XOJIUT CY2KEHHE MPOe3Kel yacT, aBTOMOOUJ/IH NPUNAPKOBAHBI
Ha ra3oHax W Ha HerpeaHa3HauYeHHbIX /151 TOr0 MecTax, Co3-
JlaBast TPYAAHOCTH JIJ1s1 IELLIEXO0/I0B U XKUTEJIEH, UbH PHIOMOBbIE
TEPPUTOPHH NPEBPATHIIUCH B <ITPOXOJIHOK JIBOP».

Dta npobJieMa IPUBOIUT K MOMCKAM HOBBIX 3(h(eKTHBHbIX
peuieHuit, o6/aia0WMX HHBECTULMOHHON MPHUBJIEKATENbHO-

ctblo. OHUM U3 crnocoGoB pelleHust 3TOH NPoGJaeMbl 5
eTCsl YCTPOHCTBO NaPKUHIOB, a B JAHHOM CJlydyae MoJ3e
T

KOMIJIEKCOB, KOTOpbIE TO3BOJIAT 3HAUMTENBHO
NJI01AAb 3aCTPOHKH, B TO K€ BpeMsl, oOecrey 0
KOJIMYECTBO MapKOBOYHBIX MecT. [ | ]

b S

2. AKTyanbHoOCTb

Takum o6paszom, st Jro6oiHacTH , 4 B KOHKpeTHee
st Yp®DY, napkuHr sijsier €HHOH HEOOXOMMOCTBIO

(must have) — kJroueBbIM OM HH(DPACTPYKTYPHI,
OT XapaKTepPHUCTHK K AUUTEJILHOH CTereHH 3a-
BHCHT KauecTBO O bl I, TeHepUPYeMbIX 0OBEKTOM,

PBIHOUHOH MPHUBJIEKATEBHOCTH,

a 3HayuT, U Yy Hb
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o
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o

epe apeHaHbIX cTaBok [2]. Heob-
TONNHOTO YBEJIUUYEHHST KPBITHIX MAPKHHIOB
€CT B HHX B IIeJIOM JJIs YIOBJIE€TBOPEHHUS
eGHOCTell HacesieHHsl B MAPKOBOYHBIX Me-
cTax, HauuHasl ¢ KoHua BocbMunecsitoix jet B CLIA u B E-
porie, a B MOC/IEHHE JIECTHIIETHS] ITO CTANO AKTYalbHO A5
OOJIBIIMHCTBA PA3BUTBIX CTPAH U HE TOJILKO KPYITHbIE ropoja
Poccun mocTosiHHO GOprOTCs ¢ HEXBATKOK aBTOCTOSHOK. J1is
CTPOMTE/ILCTBA MHOTOYPOBHEBBIX TOJ3EMHBIX Tapaxei Hc-
TOJIb3YIOT CaMble pa3Hble MeCTa B FOPOJICKOH Cpefie U Tpejyia-
raloT camble pasHble BapHaHTbl pelieHui [3].

3. KoHuenuua npoekra

ITUM 3 PEKTUBHBIM H BBITOAHBIM J/I51 TOPOJIa U YHHBEPCHTETA
pelleHHeM KaK ¢ SKOHOMHYECKOH TOYKH 3peHHs], TaK H CO CTO-

POHbBI OGILIECTBEHHOH 3HAUMMOCTH U MOBbI
ropoxKaH OYIeT SIBJSITBCS O-3TaXKHbBI

B komnusekc BKJtoUeH
IIHHOMECT, MOMellleHH
PEHLMH, CEeMHHapo T
JIEHTOB, a TaKKe /15
Ha — | staxe ( 3

Ha nosepxno T PACroJioKeH MPOCTOPHbBIN TPaHC-
MOPTHBI3EN, HEGPXOAUMBIH BCJIE/ICTBHE YBEJIHUEHHST MPO-
XOMMOC H, CTOJIOBBIE, THMOrpa)ckue MacTepcKHe
u HEOXOIMMbIE 17151 MTHCTUTYTa OpPraHU3alyH.

o€coueTaHue BHIOB TOMeNIeHUH M HX (DYHKIHO-
1 0OyCJOBJIEHO OKYyNaeMOCTblO [poeKTa B Te-

Hite 7—8 J1eT U 3(pPEeKTUBHBIM HUCMOJIb30BAHHEM «CTEHbI

PYHTE>», KOTOPYIO CJleflyeT BO3BOAUTL B JaHHOM CJlydyae Ha
ryGUHY TIopsiika 15 MeTpOB B COOTBETCTBHH C TeoJioTHYe-
CKHUMH YCJIOBHSIMHM MeCTa CTPOUTEIbCTRA.

[To peasmsauuu 3TOH HEH OTKPBIBAIOTCS BO3MOXKHOCTH
nocTpoeHust HoBbIX nepcenekTuBHblX I, 11 ouepeneit npoexra,
BKJIIOYAIOUIUX B ce0s BbICTABOUYHBIE TIJIOLLAIHU, TT000HO KOM-
miiekey EXPO B EkarepunGypre, 1Jisi mokaza HayuHbIX pas-
paboTOK, BBICTABOK MEPEL0BOro 060py10BaHUs U TPOBEIEHHS
(hopyMOB BCEpPOCCHICKOTO MaciliTaba, a TakyKe CIOPTHBHbIE
MJIoLLAIKH, GHOJHOTEKH U JIpyrHe 3HaYUMble /151 YHHBEPCH-
Tera 3aBeienust. [Torenuualn npoekTa KosoccasieH.

\eHHUsT HayuHBIX KOHe-
J1IaCCOB M PENeTHUHH CTy-
X TIOMEIIEHHH, PaCTO/I0kKEHHbIX

4. Feonornyeckue ycnosusa

Ha ocHoBe reosiornyeckux yc/joBHI yHUBepcHUTeTa, Ipe-
JIOCTABJICHHDBIX OT/EJIOM KalHTAJIbHOIO CTPOUTE/IBCTBA, ObLIO
BBISIBJIEHO, YTO OJIHUM M3 OCHOBHBIX 'PYHTOB SIBJISIETCS Ma-
JIOTIPOYHBIH, BbIBETPEJIbIH W TPELIMHOBATBIH T'PYHT Ty(oB
1 NOpUPUTOB Ceporo 1Bera, pazpadboTka KOTOPOro OyaeT
BO3MOKHA OJaroapsi mepenroBoMy 0GOPYA0BAaHHIO (PUPMBEI
BAUER, B uacrtHoCTH, TIpeiHa3HaueHHOe /I pa3paboTKH
rpyHTa B TpaHLIee W YCTPOHCTBA «CTEHbl B I'PYHTE» B COOT-
BETCTBUH C 3a]aHHBIMU [€0JIOTHYECKUMH YCTIOBUSIMH.

5. Llenecoo6pasHocTb NpoeKTa
[hasrele npednocoiaku st POXKAEHNS UIEH peann3alinu

MOJ3EMHOI0 KOMIIJIeKea chopMHpPOBaHbl MOJL BJAUSIHUEM CJle-
NYIOLLUX (PAKTOPOB:
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THE TMJIOLLAACH JJIsl OpraHU3alluu

— CyKeHHe Tpoe3Kel 4acTH M, B YAaCTHOCTH, JIMLIEHHE
BO3MOXKHOCTH B MOJHOH Mepe HCMOJMb30BaTh MOTEHLHAI
TPAHCMOPTHBIX CeTel, 3arnpoeKTHPOBAHHBIX KaK JBYXIO-
JIOCHBIE JIOPOKHbIE MOJIOCH;

— aBTOMOOWJ/IM MellaloT Mneluexojam, 3aHuMasi npejaHa-
3HAUEHHYIO J1/151 [IPOTYJIOK 30HY;

— JIBOPbI IPUJIETAIOLINX TEPPUTOPUH YKUJIBIX JOMOB Tepe-
TMOJIHEHBl ABTOMOOHJ/ISIMU CTYAEHTOB, UTO MOJBEpraer onac-
HOCTH TIPOTYJIKH C JIETbMHU U TIepEABHKEHHe KUTeJel CTaHo-
BUTCS BCE MEHee U MeHee CBOOOHbIM;

— HeXBaTKa MoMelleHHH sl TPOBeleH s OOJIbLINX KOH-
(bepeHInil, MacTep-KJIACCOB, CEMHUHAPOB, POPYMOB U perie-

Puc. 2. MnaH TMnoBoro 3Ta)ka

TULMH CTYIEHTOB Il Pa3MUHbIX OOIIECTBEHHO 3HAYUMBIX
MEPONPHUATHH.

Peasuzauusi npoexra noazemuoro kommiaekca Ypdy mno-
3BOJIUT petuns credyroujue 3a0adu:

— MpoBelieHHe  KOH(epeHLMH,  CeMHHApOB,  Ma-
CTepP-KJIACCOB W OpraHu3alds yueOHOro Mpollecca CTaHyT
6oJiee BOBMOXKHBIMH 1 JIOCTYTTHBIMH HE TOJILKO B paMKax 00-
pa3oBaHusi, HO U JI/Is1 TIPOBEJIEHNST MEPOTIPUATHH, 0c060 3Ha-
YUMBIX JIJIsl TOpOjJia, HAlpuUMep KaK BCTpeua WHOCTPaHHbIX
rocreil U BbICOKHX PYKOBOJISIIIIMX JIOJKHOCTHBIX JIMLL, UTO T0-
BbILIAET HHBECTULIMOHHYIO TPUBJIEKATENLHOCTh TPOEKTA;

— PAacuMCTKa JIBOPOB W TPUIOMOBBIX TEPPUTOPUH, CO-
CEJIHUX C YHUBEPCUTETOM OT aBTOMOOGHJIEH CTYJIEHTOB W pa-
60THHKOB YpDY;

— pasrpyska TpaduKa BCJEICTBHE YBEJUUEHHS ITMPUHDI
Mpoe3xKei YacT;
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Puc. 3. MonepeuHsblit paspe

— COeIMHEeHHe CO CTaHLHel MeTpo, 4To yLoOHO A/l
BBILIEHHUST YPOBHSI KU3HU Hacesenus r. Ekatepuno

CTPOUTENILCTBA MOAOOHBIX, paHee He
3eMHbIX 0OBEKTOB B CTPOUTEJILHYIO C

— MPOEKT sBJISACTCS (1:)JIaI‘MaHC COOO0 3HAYUMbIM
st cratyca Exatepunbypra i ypad thenepasnbHOTO
ACT YpPOBEHb 2KM3HU HE
OB M IpernojaBartesei,
SBOJISI CTPOUTEJIBCTBO T10/1-
a 6oJiee BbICOKMH YpOBEHb.

TOJIBKO CBOMX CTYIEHTOB, pane
HO U »Kutesieil Ekare
3EMHBIX COOPYKEH op

eajin3auun npoeKkTa metogom

6o/iee 3(MEKTUBHLIM METOJIOM CTPOUTENbCTBA OYIEeT SIB-
JIITbCSl «CTeHa B TpyHTe». Hecmorpsi Ha TO, YTO JaAHHBIN
MEeTO/l SIBJISIETCSl TPYIO0EMKHM, TpeOyeT OGOJbLIINX MaTepH-
aJIbHBIX W (DMHAHCOBBIX 3aTpaT, HEOOXOMMMO CHauaJja B3IJIsi-
HYTb Ha €ro JIOCTOMHCTBA MPEKJie, YeM CYIHTb O €ro HelleJie-
c006pPa3HOCTH:

— TIpU NPOU3BOJACTBE PAabOT HE MPOUCXOIUT COTPSICEHUS
CTPOUTENILHOTO MPYHTa;

— He 3aBHMCHT OT BHJIA TPYHTA;

— HeT HeoOXOMMOCTH MPOU3BOAUTL KOCMETHUECKHH pe-
MOHT;

— BbICOKast 02kapo0e30MacHOCTb COOPYKEHHUS;

‘—%oro KOMMJIeKCa

— BO3MOXKHOCTb [IPOEKTHPOBATh U CTPOUTH HOBbIE 3/1aHH51
B HEMOCPEICTBEHHOH OJM30CTH K CyLIECTBYIOLINM;

— oTnajgaer HeoOXOJAUMOCTb 00paTHON 3achiNKu (hyHa-
MEHTa;

— uap. [4].

J1J151 To106HOT0 MeTo1a He0OX0AUMO YETKO MOHUMAThD LeJIb
BO3BOJIMMOTO TOJI3EMHOI0 COOPYKEHHSsI, €ro HeOOXOAUMOCTh
M Kakhe HeoOXOAMMbl HayasbHble BJIOXKEHHSI U CPOK OKyra-
eMocTH npoekTa [5]. B ciyuae ¢ Bo3BeneHHEM TM0/I36MHOTO
KOMTIJIeKca Ha TeppuTopun YpDY npoekT siBJisieTcst He TOJIbKO
JIOXOJIHBIM U OKYMAaeMbIM 3aTPaThl, HO U UMeET OOJIbLIYIO 3HA-
YUMOCTb U CTATYC /151 TOPOJA.

7. 3apy6eHblil ONbIT U OTEYECTBEHHbIE NPOEKTbI-
aHanoru

3apy6exHblil ONbIT OpPraHU3alM{ MapKOBOYHOTO TIPO-
CTpAHCTBA TOBOPUT HAM O TOM, 4TO [0 craHmaptam EBpo-
coto3a npobJemMa MapkoBOK B MpeJiesiax ropoja CUNTaeTCst pe-
LIEHHOH, eI MecTaMu obecriedenbl, 1o Kpaiinei mepe, 60 %
3aperucTpupoBaHHBIX B TOpojie aBTOMOOUeH [6].

AxTyasmbHOCTL MPOGJIEMBl MAapKOBOK JOKA3bIBaeTcs pe-
gyasratamu uccienoBanusi IBM «Global Parking Survey»,
B KOTOpoM Oblio onpouieHo 8042 aBromobuaucta B 20 ro-
ponax mupa[1].

DBbl/10 BRISIBJIEHO, UTO:

— 6osee 30% nMpoGOK B ropojiax BCero MUpPa BOSHUKAIOT
13-3a TOTO, UTO BOJIUTENH B [TOMCKAX MeCTa JIjIsl apKOBKH CO3-
NIAI0T MPETISITCTBUST Ha I0POTe;
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— 6 u3 10 ompolieHHBIX BOAUTENEH MO KpaKHeH Mepe
OJIMH pa3 OblIK BbIHYK/IEHbI OTKA3aThCsl OT MOUCKA MecTa /1151
BPEMEHHOH CTOSIHKM CBOETO aBTOMOOWJIS U 110€XaTh B APYroe
MeCTO;

— CBBIllIE YeTBEPTH PECMOHAEHTOB BCTYMald B CIOp
C IPYrMMH BOJUTE/ISIMU 32 TaPKOBOYHOE MecTo [7].

OcHoBHas po6JieMa ¢ NMapKoOBKOH KpoeTcsi B OFPOMHOM
KOJIHYeCTBEe aBTOMOOMJIEH Ha JI0porax, KOTOpble CTPOMUJIHCDH
JIECSATKU JIeT Ha3a/ U He OblIM PACCUMTaHBI MO/l TAKOE YMCIIO
MatH. K ToMy »Ke KOHCTPYKIHUST 31aHUE B GOJIBLIMHCTBE TO-
POJIOB He BCer/a MO3BOJSET CO3/IaTh MAPKOBKY Ha LIOKOJIbHOM
JTa’Ke U HWKE, KaK 3TO CHAeNaHo B ropofiax eBpOMeHcKoro
ypoBHs1. [Tomumo npouero, B Poccuu coBepliieHHO HHAs! KyJlb-
Typa BOXK/IEHHSI: Maslo KTO ornacaetcsi wtpados, Kak B EB-
porie (BO3MOXKHO, H3-3a HEOOJIbLIOH CTOUMOCTH POCCHICKOTO
HakazaHus), ellle oJuH (hakTop — 3TO crieluprKa MeHTa/U-
Tera [8].

Ecsii roBopHTb 0 peasnsaiiy NogoGHbIX TPOEKTOB U O 1ie-
J1eco000pa3HOCTH  MOJAOCHOI0  CTPOUTENLCTBA BOOOLLE, TO
MOKHO CKasaTb, 4To Ha TypreHneBcko# nuowanad B Mockse
METOJIOM «CTE€HA B I'PYHTE» COOPY:KEH LIECTHITaXKHbIH TOJI-
3eMHBIH TapayK. PaGoThbl MPOBOAUINCH B CJIOXKHBIX THApPOTe-

KuHroM B B. CTpoueHOBCKOM Tiep., Hy/lIeBOH LUK/ 31aHUsT Ha
ya1. Jlepoproekuii Ban rry6unoit 20 M 1 ipyriue o6bekThl. [9]

8. 3aKknueHue

B xome nanHOll paGoThl ObIM BbISIBAEHBI OCHOBHbIE
ACMeKThI /151 Le1eco0Opa3Hoi peasn3alyn MoJa3eMHOTO KOM-
ruiekca YpdDY MeTojloM «cTeHa B IpyHTe», pobJIeMbl KPaTKO
U JIOXOJIUMBO J1AI0T OHSATh HEOOXOAUMOCTb B 3TOM IIPOEKTE J1JIs1
ropojia u o611ecTBa, a MyTH pellieH s U IOCTOUHC
raeMoy KOHLEMIHHK MO3BOJISIOT B MOJHONW Me
B XKM3Hb JAAHHYIO WJEI0, BLIBOS CTPOUTE
Oypre Ha HOBBIl YPOBEHb, COOTBETCT
polam Mupa.

[To utory cambiM 3 deKTHR
Obl €O3/1aTh MOJ3eMHOe IT

BHUTBIM T'O-

OM, KOTOPBIA MOT
B0, YIep:KHBATh Bec

TPYHTa U OIHOBPEMEHHO 0 bIMH CTEHKaMH KOTJIO-
BaHa W (PyHJIaMEHTOM SETUMMETOJL BO3BEJICHHS «CTEHbI
B rpyHTe»[10].

[Tpoekr mog, 0 nyiekca YpdY cyliecTByer Ha
CTaIMM KOHLIEITIH yCHeuHoN peasnusaluu Oyaer siB-
Jisiercs o 13 IS PHBIX JIOCTOTPUMEUATEbHOCTEH U KJTIO-

OJIOTMYECKMX W IJIaHMPOBOUYHBLIX ycsoBusX. KanurasbHble — 4eBblX, 00 Jsi ropoja Exarepunbypra u ypajbckoro
MepeKPhITHS, YCHJIEHHBle HHBEHTAPHBIMU KOHCTPYKUHMSIMH,  (egep O}, YHHBEPCHUTETA B YACTHOCTH, TOCKOJIbKY IO/
MCIOJIb30BANUCh ISl Pa3MelleHHs TSKeJ0oro 000py10BaHHsl,  3eM JIEKC MMeeT BO3MOXKHOCTb TPHCOeIMHeHHUs M0~
CKJ/IaI1POBAHUsI MaTepUaJloB, yCTPOUCTBA OLITOBOIO TOPOJIKA. T 03 MHbIX TOHHEJIeH M [ePexolloB CO CTaHUMel

AHaIOTHUHO METOJIOM «CTEHA B TPYHTE» TaKkKe MOCTPO pU «TexHUUeCKUIl YHHBEPCUTET» B [IepCHeKTUBE 10CTPO-

Hy.HEBOﬁ HUKJ ¢ aBTOMATH3WPOBAHHbLIM MOA3EMHBLIMHA
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OpraHu3aynoHHbIe BONPOChI Pa3BUTUA 3IEKTPOIHEPreTUKMN C YYETOM HOBbIX
thopM x03A1CTBOBAHMA B arpapHoM cekTope Pecny6auku Y36eKkucraH

boknes Abpyxonon AGaynxaMUTOBUY, KAHAWUAAT TEXHUYECKUX HAYK, OLEHT;
Hypanuesa Hogupa A6ayKaMunoBHa, MarucTp;

botupos A6pop HybMOHOBMY, MATUCTP, aCCUCTEHT
TawWKeHTCKUIA MHCTUTYT ppurauum u meanopauun (Y3bekucrat)

B cmamoe npedaaeaemcs opeanusayus yenmpa nood opuciukyueti cCoomaemcemayiouux 20c. opearos. B konne-

MeHYUIO0 YeHmpa 8xo0Um:

— eapaHmuposaHHoe U KadecmaseHHoe cHabceHus aﬂetcmpoaﬁepeued CeAbCKOXO3ALUCMBEHHOEO npous&odcmea;
— 3AanycKk Ha mecmax mMaavlx dneKmpudecKkux cma/muﬁ HQ OCHOBe eudpo-, cenuo-, sempo- u 6pyeux UCMOYHUKOS,

Ucx00s u3 pPecUOHANbHBLX BOSMOMHOCI’I’IELZ;

— nosovluerue hHeKkmusHocmu UCNOAL308AHUL Nepedasaemoll IHepLU;
— 0OpeaHU3AUUL PA3BEMBACHHOL CeMu CAYHObL COBPEMEHHO20 CePBUCa 04 INeKMPOOOOPYJ0BAHU NPUMEHAEMO20

8 CeALCKOXOBSUCMBEHHOM np0u3eodcmee.

In article we suggest the organizational aspects of issue considered:
— quaranteed and qualitative supply by the electric power of agriculturial production;
— start on places of small power plants basics on a hidro, helio, wind and other sources, depending in regional op-

portunities;
— increasing the efficiency of transmitted energy;

— Organizing the ramified service network for service modern electric equipments which using in an agriculturial

producering.

pa3Bmue 9JIEKTPOIHEPreTHKH B arpapHoM CeKTope
CJTY>KUT HAJIC’KHOU OCHOBOH KOMIIIEKCHOH 3JICKTPOME -
XaHW3allMu ¥ aBTOMATH3alMH CeJTbCKOX035HCTBEHHOTO TMpo-
M3BOJICTBA, POCTA TPOU3BOJAUTENBbHOCTH TPYAA, YJAydlleHHUsT
KYJILTYPHO-ObITOBBIX YCJOBHH »KU3HH CEIBLCKOTO HACeJIeHHs.
[1poBomuMble pedopMbl 110 TepeBO/lY Ha MPOMBbILLJIEHHYIO OC-
HOBY arpapHoro cekropa, MosiBjieHHe Ha MecTaX pasjHyHbIX
(hopM COOCTBEHHOCTH, CO3/laHHE MHOXKECTB MaJlblX TIpeji-
NPUSITHH, OCHAILEHHBIX COBPEMEHHBIMH TEXHOJIOTHSIMU B Ha-
cTosilllee BPEMs CTaBHUT 3ajlaud M0 KOPEHHOMY YJyullIeHHIO
YPOBHSI 3/IeKTPU(HUKAIIMY U aBTOMATH3ALMH arpapHOro CeK-
topa Pecny6sinku Y36ekucrat.

[lepBocTeneHHbIMY 3a1a4aMK IBASIOTCS TaKKe BOMPOCHI,
KaK BHeJpeHHE Ha MEeCTax HOBBIX COBPEMEHHBIX MPOEKTOB
MO HMCMOJIb30BAHUIO HETPAAUIMOHHBIX HCTOUHWKOB 3HEPTHH
C YUETOM peruoHasbHbIX BO3MOYKHOCTEH, cHabyKeHne rapaH-
TUPOBAHHOK U KAYECTBEHHOH JIEKTPUUECKOH SHepruei ceb-
CKMX NoTpebuTe/ei, noBblieHHe 3(hHeKTHBHOCTH HCIOJBb30-
BaHUs Mlepe/laBaeMok 3J1eKTPUUeCKOl sHepruu. [ 1]

[IpuponHo-K/IuMaTHYeCKHE YCI0BUS Y30eKUCTaHa 1103B0-
JISIIOT 1IMPe MCMOJb30BaTh MaJble THAPO-, BETPO- U TeJHO-
MCTOUHHKH 3JIEKTPUUECKOH HEPruH Ha MecTax. B pesysbrare
BCEMEPHOH TOIEPKKK CO CTOPOHBI rocyaapcrBa 3a Io-
CJIe[IHME TOJIbl CYLLECTBEHHO BBIPOC/IH MOKA3aTeNH 3JIEKTPO-
BOOPYKEHHOCTH arpapHoro cekropa. OcyuiecT/asercs mMo-
CTETIEHHBIH MePeXoJ K TOJHOH aBTOMATH3alMH YIpaBJIeHHs
BOJIHBIM XO35IUCTBOM M0 YacTH BojocHabxKenust. Ecu panblie
MPOU3BOJIUTENN B OCHOBHOM 3aHUMaJIMCh TOJILKO BbIpallliBa-
HHEM CeJIbCKOX03IHCTBEHHOH NMPOYKLMH, TO cefyac OHH Mo-
CTEeNeHHO OCBAMBAIOT HOBbIE HANpaBJeHUH 110 TepepaboTKe,

XpaHEHHI0 W TPAHCMOPTHPOBKH BbIPALLEHHON MPOAYKLIHH.
[TosiB/sTI0TCS BCE HOBBIE BHJIbI YCJIYT B CEILCKON MECTHOCTH.
Bce 3T0 B COBOKYNHOCTH [PUBOAUT K MOBLILLEHHIO Tpe6oO-
BAHUH CO CTOPOHBI NOTpeOUTEe/ICH NepelaBaeMor J1eKTpHYe-
CKOJ1 SHEPTHH B KOJIHYECTBEHHOM H KaueCTBEHHOM IJ1aHe. [2]

B 3Toil cBsI3H, B HOBBIX YCJOBHSIX XO35HCTBOBAHHUS Hau-
6oJiee aKTyaJbHbIMH CTAHOBSTCSl TaKHe BOIPOCHI, KaK CO-
OJiofileHre [paBUJ NOTPeOJIeHUsT 9JeKTPUUECKON 3SHEPruu
TMPEICTABUTEISIMI PA3INIHBIX (POPM COOCTBEHHOCTH, 0OBE-
JIUHEHHDBIX B OJIHY €IMHYI0 CHCTEMY CJ1y2KO M0 CepBUCHOMY 00-
CJIy?KUBAHUIO COBPEMEHHOr0 3J1eKTpoobopynoBaHusi. B Ha-
cTosilliee BpeMsl HaJl pellleHHeM 3THX BOIPOCOB, 3aHUMAIOTCs
COOTBETCTByIOLIee YrpajeHue MUHUCTEPCTBA CEIbCKOTO
M BOJHOTrO X03s1icTBA pecnyOJ/IHKH, Creluanu3upoBaHHoe
oObeauHenne «YscyBsnepro», AO «Cesb3HEPromnpoeKT>,
AO «IumponpoexT», oTIe]bHbIE OPraHU3aLHMH U TIPEITPH-
stun Accolmanuu «ArpomaricepBuc» U HeKOTOpbIe YacTHbIe
npeanpuHumaresy. Ho Mexiy HUMH HET KOOPAMHUPOBAHHbBIX
cBsizell. VX nesiTe/IbHOCTb HE OXBAThIBA€T BECh CIEKTP MPo-
6J1eM 2JIeKTPOHEePreTHKU arpapHoro cekrop. Puc. 1.

Bmecrte ¢ TeM hepMepcKUM X035IHCTBAM U JIPYTUM yUpexK-
JIEHUSIM arpapHoro cekropa TpebyeTcst KBaJU(DUIIMPOBAHHAS
MOMOILIb 10 IKCTITyaTallH, MOHTAKy, MOArOTOBKe K pabore,
yCTpaHEHHIO aBapHil, BHEJAPEHHIO CHCTEMbI MJIaHOBO-TPeLy-
MPeUTE/IbHBIX PEMOHTOB M TEXHHYECKOTo 0OCTyKMBAHUS
saekTpoobopyroBanuil. Ha ocHoBanuu o6oOlleHUsT U aHa-
JIM3a yCJI0BUI HCII0JIb30BAHHUS 3/1€KTPOOOOPYIOBAHHUS B Cellb-
CKOXO35IHCTBEHHOM T1POM3BOJICTBE, OLLEHKH COOTBETCTBHS HX
TEXHOJIOTHYECKHUM TpolieccaM, a TaKsKe OMbITa MPOHU3BOJ-
CTBEHHOH 3KCIJlyaTallid B BOINPOCAX HaJeKHOCTH PaboThl
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OTBeTCTECHHEIH KOOPTHHATOD
0 pecnyOTHKe

OcHOBHEIe 320A9H

|

4

T'ocyzapcTBeHHAs AKIHOHEPHAS
KOMIAHHA “¥Y30eKk3Hepro”
YHHTApHOE OpelNpHATHE

“¥3IMeKTPTaApMOK™

ﬁ

IlponzEoACTRO B CHAD:KEHHE JIeKTPHIECK0M IHEPrHei mo-
TpeduTeaeii. OpraEnzanus SKCILIVATALHH H oDecHedeHne
padoTocnocofHOCTH JIeKTPHIECKHY CTAHNH, I0OBLIMIAT-

mux B noEmxamux TII, pazIHIHEIX pACOpeleTnTeTbHEIX

VCTPOHCTE. JTHHAI Oepegatd.

--

Puc. 1. CoctoaHue KOOpPAUHALUUN BONPOCOB 3JIEKTPO3HEPreTUKU B arpapHoM cekTope

1 peHTabe/bHOCTH 3J1eKTPooOopyL0oBaHHsl BblsiBjeHA HeoO-
XOIMMOCTb CO3JIaHHs1 HA FOCYAaPCTBEHHOM YPOBHE Cllelitallb-
HOI0 KOOPAMHUPYIOLLEro MekBenoMcTBeHHoro lLlentpa 1o
BOIIPOCAM 3JIEKTPOIHEPreTHKH B arpapHOM CeKTope.

B cBA3M C BbILICH3/IOKEHHBIM OCHOBHBIMM 33/la4aMH
LlenTpa siBasitoTCA:

— IlpoBenenue rocynapcTBeHHON MOJIMTHKH MO 3JEKTPO-
9HEpreTHKE B arpapHoM cektope. PagpaboTka pekoMeHnaLui
10 LUMPOKOMY BHEAPEHHIO JOCTHKEHUI OTEUeCTBEHHON U 3a-
pyOeKHON HAyKH, NEPELOBLIX TEXHOJOTHH.

— CoBepllIeHCTBOBAHNE MEXaHH3Ma 10 PalHOHATbHOMY
MCIOJIb30BAHHUIO 3JI€KTPOSHEPIUM B arpapHOM CEKTOpe B CO-

Jlutepatypa:

TpyaHuuecTBe ¢ MHHHCTEPCTBOM CeJIbCKOrO M BOJHOIO XO-
3siiictBa pecnyOsnku, [TAK «¥Y36ekaHepro», «Yscranmapt»
1 JIPYTUX 3aHHTEPeCOBAHHbIX OPraHu3alMil U BEIOMCTB.

— OpraHusaiis BblOOpa W 3IKCIJIyaTalld  3J1EKTPOY-
CTAHOBOK, PAa3BETBJICHHBIX CJIY:KO 110 CEPBHCHOMY 00C/y-
JKUBAHUIO COBPEMEHHBIX 3JeKTPOOOOPYIOBAHUN, a TaKkKe
9HEPreTHUECKOH CJy?KObl B CEJILCKOXO3SIHCTBEHHOM TPOU3-
BOJICTBe. PellleHre BOMpPOCOB MOATOTOBKH U MEPENOAroTOBKH
BbICOKOKBAJU(PULMPOBAHHbIX CMIELIHAMCTOB.

— IloarotoBka pekomeHmauMi MO BHECEHHIO COOTBET-
CTBYIOLIHX U3MEHEHHUH B 3aKOHAJaTeJIbHO-HOPMATHBHbBIE J10-
KYMEHTBI.

1. PamxkaGos A., dprawesa [, 3okupo A., ArpouHxeHepHsijia SHEPrust TEKAMKOPJIUKHUHT HIIMHI METOJIOJIOTHK aco-
cyapu. «ArpoHH:KeHepHsiia TabauM, (GaH Ba Wiab YnKapyil HHTerpaimsc». Pecry6iika HIMHH-amaJ. KoHg.mare-
puast. Toukent Tou/IAY 2007 —182—187 6.

2. A. K. Hcakos, X. M. MypartoB, ArpocaHoaTt Ma>kMyH TH3UMJIAPH/IA 3JEKTP IHEPTUsICHIAaH camMmapasiy oiiasaH|IH1
tawkua 3tuw. TowATY xab6apaapu. Ne 1 —2. Touwkent, 2009. ¢ 67—70

0606weHHan ¢popmyna Aionioun

[acaHoB Vinbsic PaBaH ornsl, KaHOMAaT TEXHNYECKNX HayK, NHXEHep
HayuHo-nccnepoBarenbckuit npoekTHbI MHCTUTYT «HedTeras» (SOCAR) (r. baky, Asep6aiixaH)

B cmamoe npedarozcena 6oaee odbujas popmyaa, nodobras gopmyae HAoniou, Komopas yuumoleaem maxice 8-

AHUE HAYANbHO2O epadueﬂma U UHEepPUUOHHBLX CUAN.

Karouesole carosa: cKopocmb, URepyUOHHblEe CUNLbL, HAuaAbHbLLL epadueﬂm
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In this article more general formula is proposed. It is similar to the Dupee formula, which also takes into account the
influence of the initial gradient and inertial forces.
Keywords: speed, inertial forces, initial gradient

O CHOBHOII 3a/1auell pallioHaIbHOH pa3paboTKH He(hTSHBIX ¥ Fa30BbIX MECTOPOKACHHH SIBJSIETCS MOJHOTA U3BJIEUEHHST TTPO-
MBIIJIEHHBIX 3aM1aCOB HedTell.

[Tpu paspaGorke 3ajexeil ¢ aHOMAJbHBIMU CBOHCTBAMH HedTell BO3HUKAET Psij CIOXKHBIX M CrielnHIecKX 3ajad, CBsi-
3aHHBIX C H3yueHHEeM (PU3HUECKHX U MHAPOJAMHAMHYECKMX OCHOB MPOSIBJICHHsT HEHBIOTOHOBCKOTO XapakTepa (hHJILTPaLk B M0-
PHUCTOH cpezie.

Ananns MHAMKATOPHBIX JHHUH, CHATBIX TPHU (UIBTPALUN OAHO(DA3HON He(TH, YKA3hIBAET HA CTPYKTYypPHO-MeXaHHUecKHe
cBoiictBa Hedreil. Ha ocn Ap uHaMKaTOpHBIX JTMHHKI OTCEKaeTest 0TPe30K Ap KOTOPbIi HIET Ha TPEOIoJIeHHe HaYalbHOro rpa-
JIMEHTA JaBJICHHUSI.

Cy1iecTByIoT pas/nutble (hakTopbl, BJAUSIONUIME HA Haua/IbHbI rpajueHT [1—>5].

[IpuBeneHHble (haKTbl OKA3bIBAIOT, YTO MHOTHE KHAKOCTH (He(Thb, MJIaCTOBast BOAA), HE MPOSBJAIOLHE aHOMAJbHBIX
CBOHCTB BHE KOHTAKTa C MOPHCTOH CPEIOH, MPH MaJbIX CKOPOCTSIX (DUJBTPALMH, MOTYT 00PA30BbIBATh HEHbIOTOHOBCKHE CH-
CTeMbl, B3aMMOJEHCTBYs ¢ TOPUCTOi nopoaoki. Hanmuune nauanbHoro rpagdenta 1aB/aeHus y,, MPH J10CTHKEHHH KOTOPOTO HAUH -
HaeTcst (hUIbTpalHst, 6bII0 0OHAPYKEHO U MPH ABHKEHUH (JIIOMIOB B TA30HACHIIIIEHHBIX TOPUCTHIX CPeiax.

[Tpu 5TOM GBLJIO YCTAHOBJIEHO, UTO Y, H3MEHSAETCA B LIMPOKHMX Npe/iesiaX U B GOJILLIMHCTBE C/TyyaeB TeM Bbllle, 4eM GoJlblie
IIMHUCTOTO MaTepHalia CoIePKUTCS B TIOPUCTOM CPeJie M YeM Bbllle OCTaTOYHAst BOJOHACHILIEHHOCTb ra30BOJISTHON CMECH.

Hapsijty ¢ 5THM HEHBIOTOHOBCKHE CBOHCTBA MJ1aCTOBBIX He(TeH € MOBBILICHHBIM COAEPKAHHEM BHICOKOMOJIEKY/ISIPHBIX KOM-
TIOHEHTOB (CMOJ1, achabTeHOB, NapaduHa U T./1.) MOTYT MPOSIBASITHCS B LIHPOKOM AHANa30He H3MEHEHHs CKOPOCTeH.

Takum 06pazom, TTpH MATBIX CKOPOCTSIX TeUEHHs PUPOA HeTMHEHHOCTH 3aKOHa (DPUJIBTPALMK HHAST, 4eM B 06/1aCTH GOJBILINX
CKOPOCTEH (hHIILTPALIUH.

Cremyer Tak:Ke OTMETHTD, YTO HaJHYHE Y KMKOCTH peslakCcalliOHHbIX (HEpaBHOBECHBIX ) CBOHCTB OIpE/Ie/IsieT XapaKkrep co-
TMIPOTUBJICHUS MTPH JIBHXKEHHH B MOPUCTOil cpefie. Teuenne uepes cyKeHHst U paclIUpPeHHst MOPOBbIX KaHAJIOB COMPOBOKIAETCS
nedopmatyei xKuIKux yactuil. [1ocKo/IbKy pesiakeHpytolias >KUKOCTb pearnpyer Ha H3MeHEHHE YCJIOBHI ¢ HEKOTOPbIM 3aras-
JIbIBAHHEM, TO B 3aBHCHMOCTH OT CKOPOCTH JIBHKEHHSI XapaKkTep COMPOTHBJEHUs OyeT MeHsiTbes. Korna Teuenue 1octaTouHo
MeJJIEHHO€, COOTBETCTBEHHO MEYIEHHO MPOUCXOMAT JehOpPMALIMH KUAKHX YACTHLL, H JKUIKOCTb yCIeBaeT pearupoBarh Ha 3TH
n3MeHenust. C yBesqMueHHeM CKOPOCTH JIBHXKEHHUST BPEMsT POXOKIEHHS Uepe3 Cy’KeHHe YMEHBILAeTCs], ¥ KHUIKHE YacTHIbI He
ycreBatoT 1epopMUpPOBaThCs. DTO MPUBOJNT K YBEJIHIEHHIO COMPOTHBIICHHS IBHKEHUS [3].

CrieioBate/ibHO, NPOBEJIEHHbBIE HCC/IEI0BAHHS TOKA3bIBAIOT, YTO HAJIMUHE HAYa/IbHOTO IPaIMeHTa HMEET MECTO He TOJILKO Ha
HeTAHBIX, HO M HA Ta30BbIX MECTOPOKICHUsAX. Kpome Toro, Haua IbHbIH rpaiMeHT B OCHOBHOM He 0CTA€TCsl HEH3MEHHBIM B I1PO-
1iecce pa3paboTKH, a yacTo u3Mensiercs. OH MOXKET KaK Hcue3aThb, TaK  BO3PACTAaTh BO BPEMEHH.

B paGote nenaercst momnbiTKa 0606111eHNS 3aKOHA (PUIBTPALIMH MPH yUeTe BJAMSHUS HA9a bHOTO IPajveHTa 1 HHEePLHOHHBIX
CHJI TIPH (PUJIBTPALIMK He(YTH C aHOMAaJIbHBIMK CBOHCTBAMH B TTOPHCTOH CpeJie.

B nau6osiee ob1iem ciydae 3aKoH (DHIBTPALIME MOJKHO MPEACTABUTD CIIEIYIONMM 06pasoM:

Vp>y, = av' +bv’ +V—E(Vp—yo) =0,
n

Vp<y, = v=0.
107 (d
po PR g 1205 P
3nech H m Vi m

o 0=0,0162+0,018, y, =0,0012+0,015 MITa/m.

Yo :ﬁ’

CJie/lyeT OTMETHTb, UTO Bee MPOLecchl, KOTopble HCKPUBJISIIOT IMarpaMMy, YBeIHUHBAIOT KO3(MMUIMEHTH a, b 1 Hao60porT.
Kak uspectho, B 1901 r. dopxreiimep, ccbliasich Ha Hee1eoBaHis Ma3oHU, peKOMeHI0BaJl BbIPaXKaTh 3aBUCHMOCTh MPaJIH-
eHTa JIaBJeHHs OT CKOPOCTH (MPH GOJBLINX TpaTueHTax ) hopMyJIoi:
Ap
== = au+bu?,
Al

e a u b — sMnupudeckue ko3duimeHTbl. byaem cuntaTh 310 BhipaxkeHue Mojeblo 1. OnHAKO yueHbIl OTMETHI, UTO elle
Jlydllie 3aBUCHMOCTb Ap OT 1 GyJIeT BbIpaXKaThCsl TPEXUJIEHHBIM 3aKOHOM (MOJIeNb 2):

A au+bu’ +cu’,
Al

re ¢ — 3MIUPHIECKUH KOI(DHIIMEHT.
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J1n1st mpoBepKH 3TOTO MosIoKeH!sT ObITH 06paGoTaHbl HHAMKATOPHbIE IMAarpaMMbl HEKOTOPBIX CKBAYKHH YPEHTOHCKOTO MeCTo-
poxnenusi. PeaysbraThl 06paGoTKH OKa3asiy, UTo Jisl IPOrHO3a MOJIEJIb 2 1aeT pe3yJibTaThl 3HAUUTEIBLHO TOUHEee, 4eM MOJIEb 1.
Takum o6pa3oM, HCIo/b30BaHHE KYOUUECKOTO CJIaraeMoro B ypaBHEHHH V— VP CBsI3aHO C HEOOXOIMMOCTBIO YBeJHIeHHUs]
toyHocTd. OIHAKO 3TO HEOOXOAMMO TaKzKe U JJIsl yueTa HepaBHOBECHDIX CBOUCTB (PUIILTPALIMOHHOTO MOTOKA U BJUSIHUST HHEPIIU -
oHHbIX cuJ1. Kak Buno, npua=>b=7y =0 u3 dopmyssl (1) nosydaercs 3akon Hapeu. [Ipn a =7y, = 0 nosyyaercst ABy4/I€HHbI
3akon @opxreiimepa. A npu a@ = b =0 nosyuaercst o6umil 3akon uisrpaunn Mupaamkansane. [loncrasisist B ypasuenue (1)

0 0 dp

=== , Vp=—— nosnyuaem:
YEF T o P MO
ul aQ’ bQ* 9
== dr+ dr+ dr |+v dr.
1((81537‘%3 4n’r’h®  2mrh to

I/IHTGI‘pI/IEyH JIeBY10 HacTb STOT0 PABEHCTB OT P, 110 p,,  PaBY10 HacTh OT p, 110 p,, MoJly1aeM:

r r
In* In-*
¢ . a 1 1 ¢ r b I 1 0 . r| k
i e b —| ——— |+ = In* |-— Ap-Ap, =0,
2nh r o 2nh r roor, 2th r, ) W
2| In* In*
r. r.
rﬂeAp=PK—Pc, Apo=’yo(rlc_rc)' (2)
ani 1 1 b 1 1
ClesiaB MoACTaHOBKH £ =z, A= a - |, B= —_— ,C=LD=—£(AP—APO)7
21th st\r r 2\ i
2In” £\« In" £ \'s
r r

c c

3 2
MbI TIoJlydaeM KyGuueckoe ypasHenue B Bune Az +Bz” +Cz+ D=0. [lna pewennst 370ro KyGHUECKOro ypaBHEHHs MC-

B B
MoJib3yeM TOJCTAHOBKY y:z+3—A:z+§l, e &, :3—A. Torna nanHoe KyOGuyeckoe ypaBHEHHE TPENCTABUTCS B BUIE:

1 2
Y +py+q=0.3nech p, =Z_3 £,

1 1 B 2b In’t

3 K I,

e T R A Vi A I
I r

c K

JI1st mocTaBJieHHOM 3ajauu py > 0, q, > 0, D, > 0 u nannoe YPaBHEHHUE UMEET BCEro OJIMH JICHCTBUTE/ILHDLIA KOPEHb, KOTOPbLIH
MOXKHO HaliTH 110 popmysie Kapaano.

Petrenvie ypasnenust (1) mo popmyne Kaprano nmeer Bun:

3 3
e geme g3 (4]

3
[Tocnentee MoKHO MTpeo6pa30BaTh B CJIELYIOUIHH BUL:

K
_2’4&13 +§1 +E(AP—APO)
2 2 ’
(T o
2 2
[enast noacranosky n, = A i/(—q—zl+ \/Ej + i/(%+\/§) +% , Mbl [OJIy4aeM:

z =L-E(M—Apo)—§l[l—nij—ﬁ

Z:_gl"'

n u 1 Ut (3)
3nech 1, — 6Ge3pa3MepHblil MapaMeTp, BeJHUMHA KOTOPOTO NMPHOIU3NTEIBHO PaBHA CAMHHULIE (Th = 1). Onnaxo oHa — re-

Qln’e

peMeHHast BeJIMUnHA. YUuTbIBasA B (3) Z = > h”c , MBI [TOJTy4aeM:
1
2nxch 2nth 1 2n 2nkch ,

O=—Mp-Ap, —— él(l——]— 0, = Ap—Ap! . )

M, uln— In* n n

ke

r r
In— n,uln—
re £ e
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3neck Ap! = Ap, "'%&1 (n,-1)+ l';l% , Q=245 h. (5)
YuuTbIBast, 4TO lbingnI =1, lbinga=0(E_,] ;tO), 1;}23820’ lbigolA=0, lbi_f)lolQ0 =0, To us dopmysbl (4) nosyyaercst popmyiia
2nxh
0=———(ap-4p,).
win—-*
p

c

Kak BHUJIHO U3 (5), rpalueHT JaBJI€HUs, KOTOprﬁ HanpaBJieH MPOTHUB IBUKEHHsT COCTOUT M3 TPEX COCTaABJIAIOLIUX. HepBaH -

=%Q°, 0,= 2A§?h] M TpeTba — Ap, = éf;;l))) (ni(ap)-1).

HepBaﬂ COCTaBJIsIIO1AsT B OCHOBHOM CBsI3aHa CO CBOHCTBAMM Ci)JI}OI/I[La, HOpHCTOﬁ Cpenbl U UX B3aUMOJIEHCTBHEM Ha rnpusa-

6oitHol 30He. Bropast cocrapJsiioniasi cBsizaHa ¢ Kos(uineHTaMu a, b, xapakTepoM H3MeHeHHUs] K(p), },L(p) B Ipoliecce pas-
2

9TO Ha4aJIbHOE I1JIaCTOBOE JlaBJIEHHE Apo’ BTOpas —(Ap'

paboTku | a = )me Ny =M, /ap=ap, - | A TPETbSI COCTABIISIOLLAS YUUTBIBACT BIHSIHUE HHEPLIHOHHBIX CHIL.

9(1-m;
[pachyikn uamenenus 1, (Ap)I/IAp; (Ap) Q(Ap)CXeMaTI/I'-IHO UMEIOT CAEIYIOLIMHA BUIL:

n N
1 fp---- AT e
s &
Puc. 1
[pachuk u3MeHeHUs1 mapameTpa 1, oT aenpeccuu Ap.
&
Apy =777 :
i
: 3
o ap, A
Puc. 2
Ipaduk usmenenust Ap! ot nenpeccun Ap.
Q /
0 Ap

Puc. 3
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[paduk usmenenusi Q or Ap
1 — no dopmyaie Tromou; 2 — no dopmysie Q = @(Ap—Apo); 3 — o ¢opmyJie
wiln—=
T
0= 2n—Khr(Ap —Ap,) (k=const, u = const).
Mpn=>

c

Ata 3a1aua akTyasbHa, MOTOMY UTO yBeJHUEHHE MPAIHEHTa, HAaTlpaBJeHHOE TPOTHB IBUAKEHHS1, OTPULIATEIBbHO BJIUSIET HA KO-
JIMUECTBO H3BJIeKaeMbIx 3armacoB. Co BpeMeHeM aKTyaJbHOCTb 3TOH 3a/aun OyJIeT yBEJIHUUBATHCS B CBSI3H C TEM, UTO OTKPbIBA-
eMble HOBble MECTOPOXK/IEHUS HAXOATCS Ha Bee GoJiee OOJbIINX TyOHHAX. A ¢ yBeJHUeHUeM [yOUHbI YBEJUUHBAETCS H CKO-
poCTh, U rpasueHT aapaenus. [losTomy yBesMuMBaioTest U CONMPOTHUBJIEHHUS, CBSI3aHHbIE C BAUSIHHEM MHEPLIMOHHBIX CHJI.

Takum o6pasom, B cTathe rnoJyyeHa 6osee ooiast hopmyJia, yYHTbIBAIOLLAS HAYaIbHBIA IPAIMEHT U BJIUSIHHE MHEPLIHOHHDBIX
cuil. B cBsi3u ¢ 3TUM ee MOXKHO Ha3BaTh 0600611eHHON opmyJioi Jliomiou.

JIurepatypa:

1. A X. Mupsamkansazne, O.JI. Kysneuos, X.C. bachuer, 3.C. AnueB. OcHoBa TeXHOJIOTHH 100bMM raza.— M.

Henpa, 2003, 880 c.

2. A. X. Mupsamkansane, M. M. Ameros, A.T. Koaner. ®usuka HedTsiHOrO U razoBoro rjacra.— Mocksa-keBck:

HMucrutyr komnbiotepHbix uccaenosanuit, 2005, 280 c.

3. A X. Mupsamxansane, A. . Koases, 0. B. 3aiitues. OcoGeHHOCTH KCIUyaTalMl MECTOPOKIEHHI aHOMAJIbHbIX He -

¢reit. —M.: Henpa, 1972, c. 200.

4. A.X. Mupsamxkanzane, P.C. [yp6arnos. O630p paboT Mo ruipoiiHaMUKe BA3KOIJIACTHUHBIX Cpell B OypeHun. — baky:

1968, 83 c.

5. A.T. Top6ynos. PagpaboTka aHomaJibHbIX MecTopoxKaeHnid.— M.: Henpa, 1981, 240 c.

Mpo6nema CHUKEHUA IHEProEMKOCTU MALLUUH U OPYAUIA
ANA rny6oKou 06paboTKM NouBbI

laddapos XacaH PaBwaHoBKY, AOLEHT;
Toxupos My3addap 30KUPIKOH yraun, CTYAEHT;
Jlatunos MabmypxoH [aHu yrau, cTyaeHT
Byxapckuii MHKEeHepHO-TEXHOIOrMYeCKnit MHCTUTYT (Y36ekncTaH)

laddapos Jla3ns XacaHoBuWY, cTaplwmii npenofaBateb
Kapakynbckuit cenbckoxo3ancTeHHblit konnex (r. byxapa, Y36ekucraH)

BOSMO)KHOCTI/I yBeJIMUEHHsT TPOM3BOJICTBA XJIOMKA 32 CYET
YBeJIMYEHUs MOCeBHBIX MJIOL1aeH B OOJBIIMHCTBO XJIOT -
KOCEIILHUX 06J1acTell pecryO/MKY HeuepraHbl, a OpolllaeMble
Iol@AM B Mepecyere Ha JIyllly HAceJeHHsl YMEHbLIAITCS.
B 3THX yc/0BHSIX €IMHCTBEHbIH MyTh yBeJeueH sl TPOAYKIHUH
CeJIbCKOTO X03AHCTBA — 3TO MHTEHCU(DHUKALIUS 3eMJIEIeIH s,
MOBBILIEHHE TJIOIOPOJMST OCBOEHHBIX 3€MeJb, BOBJEUEHHE
B CEJIbCKOXO3HCTBEHHbI 000POT-TMOAMNOYBbI.

Bossieub 3TH pecypchl nytem my6okod o6paboTKu ojHa
U3 BaXKHbIX 337124 B OPOLIAEMOM 3eMJIEJIC/IMH XJIOMKOCEIOLIMX
parloHOB.

3a Bpems BO3/e/bIBAHHS W YOOPKHM YpOXKas MalllUHbI
W arperatbl COBEPIAIOT MHOTOKPATHbIE MPOXOfbl MO XJIOM-
KOBOMY TOJII0, H3-3a 3TOTO MAaXOTHBIH W MOJIAXOTHBIH CJIOH
Ype3aMepHO YIJIOTHAIOTCS, 3aTPy/AHsIeTcsl [POHHKHOBEHHE

B HIKHEH CJI0H MOJIMBHON BOJIbI, MUTATeIOHbBIX BElECTB(a30T,
hocdop 1 1p.), KopHe# xjomuatHoka. Kpome Toro, B 3THX yc-
JIOBUSIX YXYALIAIOTCST MUKPOOUOJIOTHUECKUE MPOLECChl, cJle-
JIOBATEbHO, CHU2KACTCS MJI00POIHS MTOUBHbI.

Taxkum 06pasom, NJIOTHBIE MOJNAXOTHbIE CJIOU HA OTPOMHBIX
TJIOLLAMIAX CTAPOOPOLLAEMbIX 3aMeJ/Ib 30HbI XJIOMKOCESHUS He-
JIOCTATOYHO TOJIHO YYacTBYIOT B CO3JaHMH YpPOXKas XJOM-
Ka-Cblpua/l/, YPOXKAMHOCTb XJIOMYaTHUKA CHHXKAeTCsl 10
40% npy 3HAUMTENLHOM YBEJHYEHHH TPYIOBbIX, MaTepH-
aJIbHbIX 3aTparT.

JInst yBesueHust MpoM3BOJACTBA XJOTKA-ChIplla MHOTHE
UCCJIE0BATENIN PEKOMEHAYeT [IyOOKOe pPLIXJIEeHHS YIJIOT-
HEHHBIX MTOJNAaX0THBIX CJI0E€B MOUBHI.

[Ton 06paboTKOl MOHUMAIOT MeXaHHuecKoe BO3JeHCTBHE
Ha [O4YBy pabOYMMH OpraHaMu [04BO0OPadAThIBAIOLLIUX
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Puc. 1. MNoTHOCTbL NOYB pa3HbIX TUMOB Mo rAy6uHe Ao ee 06paboTku: 1-ceposem opowaemblit (A. K. Uraméepaues);
2-TemHo-KawTaHoBas Heopawaemas (A. K. Urambepaunes); 3-ctaponaluka pasHero opowenus (X. P. Macdapos)

MallHH W OPYIHI B LLeJISIX CO31aHUs ONTHMAJIbHBIX TOUBEHHbBIX
YCJIOBHH ISl BbIpALIMBAEMbIX PACTEHHH, YHHUTOXKEHHS CO-
PHSIKOB, 3allUThl MOYBbI OT 3po3uu. O6paGoTKa MouBbl OC-
HOBHOE arpoTexHHyeckoe CpeaCTBO PeryJupoBaHUsl M0Y-
BEHHBIX PEXKUMOB, HHTEHCUBHOCTH HHOJIOTHUECKHX MTPO1LECCOB
U, IJIaBHOE, MOJIIEPKAHUST XOPOIIEr0 COCTOSTHUS TTOYBbI U 110~
ceBoB. Crioco6oM KayecTBeHHOe 06paGOTKH MOYBbI, Mbl TO-
BULIaeM 3(peKTUBHOE MJI0L0POJNE U yPAKAHHOCTD I10UBBI.
OcHoBHbBIM 3a71a4aM 06pabOTKHU MOUBbI SIBJISIETCS:
CosnaHue MOIIHOTO KYJBTYPHOTO MaXOTHOTO CJIOs, MOJ-
Jlep;kaHie B HeM BbICOKOIO KyJILTYPHOIO MaxXOTHOIO CJI0f,
NoJ/IepsKaHUEe B HEM BBICOKOTO 3(PQEKTHBHOTO TJIONOPIHS,
6J1aroNPUsITHOrO JUISl PACTEHUH BOJHO-BO3YLIHOIO, TEMJIO-
BOTO M [UTATEJbHOIO PEKUMOB MyTEeM H3MEHEHHS €ro CTpo-
€HHUSI U CTPYKTYPHOTO COCTOSIHUS, TIEPHOIUUECKOr0 060paUn-
BaHMs1 M epeMellIMBaHHNs1 CI0€B MOUBbI, TOJHOE YHUUTOXKEHHE
COPHSIKOB, CHMXKEHHE 3aCOPEHHOCTH, OBbILLEHHE TPOTHBOI-
PO3MOHHON YCTOHYHBOCTH [OYBbI M 3aLLIUTA €€ OT IPO3HH.
MHoroJsieTHHE arpoTeXHHYecKHe OINbITbl, MPOBEJICHHbIE
B IlepelloBbIX (hepMepcKux xo3stitctBax Byxapckoit, AnrxKaH-
ckoi, Jkuzakcko# obsacTeil, nokasasu, 4To MepUOAHYECKO-
e(oauH pa3 B 2—3 rozia) ryboKoe pbixJieHHe MOANAaXOTHOTO
c/iost mouBbl Ha riyouHe 50..55 CM B COUETAHHWU C JIBYXb-
sIpycHOM Beralikoil Ha ryouHy 30 ¢cm o6ecreunBaloT MoBbl-
lIeHHe ypaxkaiHOCTH XJA0MmIaTHUKa oT 2 110 5 11/T.
OKyJIbTYPOBAHHIO MOINAXOTHOIO CJI0s1 MOYBBI MCCIEI0-
BaTeId YACAAIN U yaeasioT Godiblioe BHUMaHue. K3yuenue
3TOrO BOIMPOCA HAYasoCh C MOsIBJEHHEM TJIYyrOB B CepeiMHe
XIX Beke. B nouseHHO-K/IHMaTHUeCKUX yc10BUsIX EBpornefi-
cko#t yactu Poccun, nosnHee-B CpenHeit Asuu, B 30He 0po-
111aeMOro XJIONKOBOJCTBa. MIHTepec K 9TOMy Bonpocy OblJl Bbl-
3BaH »KeJJAHUEM TMOBBICHTb YpOxKal CelbCKOX035HCTBEHHBIX
KYJITYP, B UaCTHOCTH XJIOMUYATHHKA, MyTeM YBEJUUEHUS MOLL-
HOCTH Max0THOTO CJIOSI.

Jluteparypa:

Ha 3nauenue riy6oko#t 06pa6oTKH MouBbl 06paTHIIN BHH-
MaHue Takue ydenble, kak [1. 1. Mennenees, K. T. Tumupsizes
u jip. OHM, B 4ACTHOCTH, PeKOMeHJI0BaJM MIyOGoKyto obpa-
GOTKY MOYBBI B KauecTBe Mephl 60phObl 3acyxoii/2/, cpest-
CTBO PETyJMPOBAHHUS 3aMacoB BJIATH, Y/IyUlI€HHS TETJIOBOrO
pexkuMa H JIbIXaHHUsl TOUBbI M, HAKOHELl, KaK CPEJICTBO YBeJH-
YeHHS! MOLLLHOCTH TTaXOTHOTO CJ1091.

B ycnoBusix Cpenpeil A3uu ¢ 2KapKuM CyXUM JIETOM IJIy-
6uHa 06pabOTKK UrPAeT OFPOMHYIO POJib, MPEXKIE BCEro

Kaxk cpenctBo HaKoIIEHH U cOXpaHeHHsl BJ1aru B 06a6o-
TAHHOM CJIO€ TMOUBbI. XJIOMYATHUK B MEPHOJ BEreTallu 1o-
TpebJIsieT GOJbIIOE KOJMUECTBO BOJIbI, TTOITOMY BAXKHBIM He-
MCMOJIb30BAHHBIM PE3EPBOM B MOBLILLIEHHH €r0 YPOXKAHHOCTH
OCTaeTcsl OKyJbTYpOBaHHE TOANAXOTHOrO CJ0sl MyTeM pas-
PBIXJIEHUS YIIJIOTHEHHOH TJTy?KHOH MOJOLIBbI.

Veranossieno, uto 90% mJolianeil noji noceBaMu XJor-
YaTHUKA B 30HE XJIOMKOBOJICTBA €KETOJIHO MOJIBEPraeTcs Bo3-
JIEHCTBUIO KOJIEC, TYCEHHIL TPAKTOPOB M pabOuMX OPraHoB
CeJIbCKOX035IHCTBEHHbIX MALIMH M OpY/Hi, B pesyJjbrate Te-
psietcst okosio 20..50% yporKas, Tak Kak MPOUCXOIUT pas-
pYLIEHHE CTPYKTYpbI MOYBBI, YXYILLAETCA €€ BJAroéMKOCTb
M BOJIONPOHHUIIAEMOCTb. YTJIOTHEHHBIH TOAMNAXOTHBIN CJIOH
zasieraet Ha riayoune 0,35..0,60 M, ero mjioTHOCTb JAOXOIUT
1,7 r/cM3, a CKBaXHOCTb yMenbaetcst 10 6% B cpaBHeHHH
C aHaJIOTMYHBIMH T10Ka3aTe/IsIMK TT04BbI [TAXOTHOTO CJ10S1.

[To nanneiv A. K. Uram6epanena/3/ u X. P. Taddaposa, uc-
CJIEIOBABILINX U3MEHEHHS MJIOTHOCTH MOUBbI 110 [IyOHHE JI0 ee
o6paboTku(puc 1) BUAHO, KaK HHTEHCHBHO BO3pACTaeT IMJoT-
HOCTb T10UB MPH MEPEXOJIE OT MAXOTHOTO K MOMAXOTHOMY CJIOH0.

MOXKHO YTBEPK/IATh, UTO B YCJOBHSAX XKAPKOTO KJIMMaTa
Cpenreit A3uu NMonaxoTHbIA YIJIOTHEHHBIH CJI0H MOUBBI OT-
pHLIATEJBHO BJIMSIET HA YPO:KAHHOCTb XJOMYaTHHKA. YBe-
JIMUUTL YPOXKAHHOCTb XJIOMUYATHHKA MPEACTABASETCH BO3-
MOKHbBIM 32 CUET €ro PhIXJIEHHUS.

1. Myxamemxkanos M. B. Kopuesast cucrema u ypoxkaiiHocTsb xjonuatiuka. Taikenr.: Ya6ekucran. 1978.
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2. Taddapor X. P. CoepliieHCTBOBaHHE TEXHOJIOTHUECKOTO MTpoliecca M 060CHOBaHKWE MapaMeTpoOB OPY/IHst Jist pasyrnJioT-
HEHMSsT TTONAaX0THOTO CJI0sI TOUBBI B 30HE XJIOMKOBOACTBA. ABTOpedepar JA1cc... Kana. Tex.HayK. SHrutob,1993. 18 c.

3. MHrambepuues A. K. O6ocHoBaHNWe TEXHONOIHH M TEXHUUECKHUX CPEICTB st TNyGOKOH 06paGOTKH MOUB MPH MPOH3BOJI-
CTBe XJlonyaTHUKa. ABTopedepat aucce... Kaui.tex.Hayk. Mesmronodb. 1988, 18 c.

PeuentypHble aKTOpbl CO3AaHMA 61aroNPUATHLIX YCIOBUMA
ANA TUApATaL MU BAXKYLLEr0 B TOHKUX PAaCTBOPHbIX C/OAX

['vw Mypat PycnaHoBuY, acnupatT;
Cypmay Tumodeir Mropesuy, CTyaeHT;

MauHeBa AHactacus OneroBHa, CTygeHT
Ky6aHCcKuit rocyfapcTBeHHbIi TexHonoruyeckuin ywusepcutet (r. KpacHogap)

Cospemerroe cmpoumenrscmao HemolcAUMo 6e3 NPUMeHeHUs CYXUX CIMPOUMEAbHbLX cMecell LUPOKO2O HASHAUCHU.
[pu amon ycrosus meepoenus MaxKux pacmsaopos UMerom 8ANCHY OMAULUMEAbHYIO 0COOEHHOCMb — eudpamayus
MUHEPANLHORO BAICY U0 NPOMeKAem 8 HeCMKUX YCA0BULX MOHK020 A0 (2—30 mm), Koeda saraea u3 pacmsopa
CIMPEeMUMCS UCRAPUMbCL UAL MUEPUPOBAIMbL 8 NOpUcmoe ocHosaHue. [isi obecneuenis OAQONPUSLMHbLY YCAOBIULL
meepoeHus NPUMEeHIOM PA3AULHble PeyenmypHO - MexHoA0U eCKIe MemOodbl: HAHeceHue NAeHKO0OpA3youeco no-
Kpolmus, 86e0enie 8 cocmas pacmeopos MUHEPALbHbLX 1L OpeaHudecKux sodoydepacusaroujux 0ob6asok, cynepabeop-
oupyrowux seujecms u 0p. [loaoxcumenrvHoe 8AUSHUE HA YCAOBUL eUOPAMALUUL OKAZLLBACM MAKNHCE UCNOAL308AHUE
PABAULHLLY NOPUCTbLY 3anoanumenel (Hanpumep, Bysikanudeckutl myg uiw omxodel nPoU3soIcmea aueucmoeo be-
MOoHQA ), KOMOPbLE HE MOALKO 8 KAKOLL- MO Mepe 00ecnevusaron « BHYMpeHHul yxo0s, HO U MO2YM 3HAUUMEAbHO YAy -
WMo QUUKO - MexanHu1ecKue U IKCHAYAMAyUOHHbLe CBOLCMBA PACIMBOPOS.

Karouesvlie carosa: pacmesop, moukuil cA0il, euopamayus, cyxue cmecu, dhup 4earonr03ol, NOPUCTIbLLL 3ANOAHUMELb

pacnpOCTpaHeHHbIe B COBPEMEHHOM CTPOHTEJILCTBE CyXHe
CTPOMTEJIbHBIE CMeCH BecbMa padHoobpasHbl Kak 110 Co-
craBy, Tak ¥ 1o obJiactu npuMeHenusi. Tak, Toabko B TOCT
31189 «Cmecu cyxue crpoutesbible. Knaccudukauus» Bbi-
JIeJISIeT OKOJIO JI€CATKA Pa3/IHUHbIX cMecer Mo (DyHKIMOHAJb-
HOMYy HasHaueHHWIO: KJaouHble, IITyKaTypHble, IIMaKie-
BOUHBIE, KJeeBble, 3aTHPOUHBIE, HATOJbHbIE, PEMOHTHBIE,
M30JIs1LLIMOHHble M 1p. HecmoTpsi Ha cyulecTBeHHblE pas-
JIMUUS KaK M0 Ha3HAYeHMI0, TaK M 0 COCTaBy W CBOHCTBaM,
MOKHO BbBIIEJUTb HEKOTOpble 0OCTOSATENbCTBA, KOTOPbIE Xa-
pakTepHbl AJs1 OOJbIIMHCTBA cMecedl. B yacTHOCTH, MOXKHO
YTBepKIaTh, UTO B GOJIBIIMHCTBE CIyYaeB PacTBOPbI U3 CyXHX
CTPOMTEJIBHBIX CMeCell CXBAThIBAIOTCS, TBEPAEIOT M HabH-
paloT MPOYHOCTL B OTHOCHTENLHO TOHKOM cjioe (2—30 Mm).
Takue ycioBusl TBepAEHHUS aJeKH OT ONTHMAJbHBIX C TOUKH
3PEHHUST MOJHOLEHHOTO TBEPAEHHS MUHEPALHOTO BSXKYLIETO
BelllecTBa. Boja, HeoOXxomuMast /sl THAPATALMH BSXKYLLETO,
B 9THX YCJIOBUSIX OYeHb ObICTPO UCTAPSIeTCst ¢ OTKPBITHIX MO-
BepXHOCTeH (IMaKkJeBOUYHBIE, LITYKATypHbIE CMecH) JH60
BIIMTBIBAETCSl B TIOPUCTOE OCHOBAaHHME, HAa KOTOpPOE HaHeceHa
cMech (Kaaaounble, KiaeeBble, peMoHTHbIe). [lepen TexHos0-
raMu BCTAeT 3ajlaua MpeioTBPaTUTh ylaleHHe HeoOXOAUMOK
JUISl TBEPJIEHUS BSXKYLILETO BOJIb K3 TOHKOTO CJIOSI PACTBOPHOH
CMeCH.

C TOUKM 3pEeHHs TIPENOTBpALLEHUST UCNapEHUsT OJIHUM U3
3(PeKTHBHBIX COBPEMEHHBIX METOMIOB siBJIsieTcs1 0OpaboTKa
6O0JIbLIMX OTKPBITHIX [TOBEPXHOCTEH MJIEHKOOOPA3YIOLIUMH CO-

CTaBaMH, KOTOpbIe, MOC/e HAaHECEHHST Ha OTKPBITYIO TIOBEPX-
HOCTb CBEXXEYJIOXKEHHOTO pacTBopa 006pasdyioT TOHKHH MOJH-
MepHbIN CJIOH, 3HAYUTENLHO MPENOTBPAlIAONIME HCTlapeHHe
BJary u3 pacreopa. OnHaKo, JaHHbIH CocOb UMeeT psii He-
JIOCTATKOB: yBe/JHUEHHE CTOMMOCTH MOKPBITHH 3a cyeT MaTe-
prasa u paboT 1Mo HaHeCeHHIo, HeOOXOAMMOCTb yueTa rnocJe-
JIyIOLIMX paBOoT 10 MPOEKTY C JaHHBIM MOKPBLITHEM MTPH BEIGOpE
cocraBa MJyeHKooOpasylollero NoKpbITHS, a caMoe TIaBHOE,
9TOT crocob peliaeT npobJeMy HCapeHHs BOJibl C OTKPbLITHIX
MOBEPXHOCTEH, HO He TPEeOTBpAlllaeT MUIPALMIO BJArd U3
pacTBOPHOTO CJI0st B MOPHUCTOE ocHOBaHUe. Croco Xopolio
3apeKkoMeHa0Baa cedst pu paboTe C TOJCTOCTEHHBIMH Oe-
TOHHBIMH KOHCTPYKLMSIMH, HO HEI0CTATOYHO 3(D(EKTHBEH
B cJ1yuae paboThl ¢ pacTBOPHBIMU cJiosiMu. 15t petlieHust 3Tok
3a/lauM B TEXHOJIOTHH CyX CTPOUTEJILHBIX CMeCel MPUMEHSIIOT
pa3HooOpa3Hble METOJIbI PELIENTYPHOTO XapaKTepa.

B GosblIMHCTBE cityyaeB J/Isi pelleHust 3ToH 3aaun npu-
MEeHSIIOTCSl TaK HasblBaeMble BOJOYJEpKUBAlOLIMe 100aBKH,
KOTOPBIE Yallle BCETo SIBJSIOTCS OPraHWueCKUMH TIoJIMMepaMu
Ha OCHOBe 3(HUPOB LEe/MT0J03bl. MoJieKysbl 3(DHPOB 1eJ-
JoJio3bl Ban-Jiep-BaasibcaBbiMu cusiaMu yiepxKUBaioT BOJLy
B COCTaBe pacTBOpa. DTOH CUJIbI IOCTATOUHO JJIsl TOTO, YTOObI
Npe/IoTBPATHTh HCTapeHHe BJIark UM MUIPALMIo B TOPUCTOE
OCHOBaHHe, MPH 3TOM MO3BOJISIS MPOTEKATh PEeAKLUH THApa-
Tauuu [1].

Hekotopble  Buabl  3(UPOB  LENII003bI  BhITyCKa-
IOTCSI OTEYeCTBEHHOH TMPOMBbIIIJIEHHOCTbIO, Harpumep Na-
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kap6okcnmeruenososa (— [C6H7(OH)3-x(OCH2COONa)
x]Jn), okcunponuiameruaueniionosa (— [C6H70O2(OH)3-
x(OC2H4) m(OC2Hb) x]n), meTuie/1/110103a BOLOPACTBO-
pumas (— [C6H702(OH)3-n(OCH3) n]jm), 3THIOKCUITHI-
nesnodiosa (— [CO6H7O2(OH)3-x(OC2H4) m(OC2HS) x|
n). K coxkanenuio, oredecTBeHHasi MPOAYKIIUS BCE ellle YCTy-
TMaeT 1o KauecTBeHHBIM MoKa3aTessiM 3apy6e:KHbIM aHaIoram
1 TIPAKTUUECKH He MTPUMEHSIETCsT B [IPOU3BOJICTBE CyXHX CTPO-
UTeJbHbIX cMeceld. HeobOxonumbiM TpeGOBaHUAM OTBEUAIOT
GOJILIIMHCTBO MMITOPTHBIX 3(MPOB LENII0N03bl, HAPUMED,
no6aBkn «Mecellose», «Tylose», «Walocel-M» u np. Ho
1IeHa UX Ha MOPSIJIOK BbIllIe OTEUECTBEHHDBIX aHAJIOTOB, UTO Ha-
MPSIMYIO BJIHSIET Ha ce6eCTOMMOCTh CyXHX CMecei.

Hpyro#i perentypHbiil crioco6 3hheKTUBHOTO yiiepKaHusi
BJIATH B TBEPJEIOLIEM PACTBOPE 3aKJI0UYAETCSI B CO3AAHNU -
(hekTa «BHYTpPEHHEr0 yXoJa» 3a CUeT MpUMeHeHHs cyrnepad-

copGeHTOB — XHUMMUYECKHe BelllecTBa, yallle BCero, OpraHu-
YeCKOro MPOUCXOXKIEHHUS, CIOCOGHBIX B GOJBIIOM KOJIHUECTBE
BIUTBLIBATL BOJY M3 CBEXKENPUIOTOBJEHHOH CMECH M 3aTeM
OT/laBaTh e€e B PacTBOp B mpollecce TBepaeHus. HapepHoe,
€/IMHCTBEHHbIH U TIABHBIH HEIOCTATOK TaKUX 100aBOK, Oorpa-
HHUYMBAIOLIMX UX TPUMEHEHHE — BbICOKAsi CTOMMOCTb.

LlenoBolt (axkTop nepeurceHHbIX 3(h(EKTHBHBIX, HO JI0-
pOrOCTOSIILIMX KOMITOHEHTOB, 3aCTaBJIsIeT HCCIeIoBaTeNel 06 -
paTtutcst K 6oJsiee TOCTYIHLIM MHHEpaJIbHbIM KOMIIOHEHTaM,
MOJIOXKUTEJBHO BJIMSIONIMM Ha CBOHCTBA pPacTBOPOB, TBEp-
JIEIOIIMX B TOHKUX CJ10SX. MHOTHe uCCIeN10BaTed OTMEeUalo,
HampuMep, HEKOTOPYIO BOJOYAEPKUBAIOILYIO CMOCOGHOCTh
u3BectH [2]. Ha pucynke | nokasana yactHasi 3aBUCHMOCTh
yBeJIMUEHHsT BOIOY/IePKHUBAIOLIEl CIIOCOOHOCTH pacTBOpa Ha
MIOPUCTOM 3arOJIHUTEIE OT CONEPKAHUS THIPATHOH M3BECTH
B COCTaBe.
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Puc. 1. 3aBUCUMOCTb BOAOYAEPKMBAIOWE CMOCOGHOCTU PacTBOPa OT COpepKaHua ussectu [3]

CrocoOHOCTb PA3JIMUHBIX MOPUCTBIX 3aMOJHHTE/IEH BIUTbI-
BaTh [PU NPUTOTOBJICHUH CMECH 3HAYUTEILHOE KOJIMUECTBO BOJIbI
1 3aTeM OT/IaBaTh €€ MPH TBep/IeHHH, 06ecreunBasi « BHyTPEeHHHI
YXOJI1», TAKXKE SBJISIETCS BaXKHbBIM MOJIE3HBIM CBOHCTBOM.

[IpuMeHeHMe MOPUCTBIX 3aroJIHUTeIe B OETOHaxX W pac-
TBOpax MMeeT pPsil NpeuMyllecTB mepel MaoTHbIMU. [lo
MHEHHIO aBTOpPOB [4], noGaBJjeHHe MOPUCTOro 3anoJHUTE/s
B GETOHHYIO CMeChb Ha IJIOTHOM, JIAe€T BO3MOXKHOCTL 3(hdek-
TUBHO PETYJMPOBaTh CTPYKTYpooOpasoBaHHe MOCJEIHETO,
a TaKXkKe MOBBLICUTb TaKWe I0Ka3aTesH, Kak HCTHPAeMOCTb
1 ylapHasi MPOYHOCTh, MOPO30CTOHKOCTb H XMMHUECKas CTOH -
KocTb. B pa6ote [5] mpuBoasTest cBeleHHs O MPOUHOCTH Clie-
JICHHUST TOPUCTOTO 3aMOJIHUTEJISI C PACTBOPHOH YacTblo, KO-
topast B 1,7—3,5 pasa Bbillle, YeM Y MJIOTHOTO 3aTOJIHUTEIIS.
[To nannbim M. H. AxBepoBa, yaesbHasi mjoiians MoBepx-
HOCTH TMOPHUCTOrO 3amnojiHuTes Ha 1,5—2 mnopsjka Bblle,
YeM y TAKOTO K€ M0 KPYIMHOCTH MJIOTHOTO, UTO TaKxKe Crocos-
CTByeT 0oJiee MOJHOMY KOHTaKTy LLleMEHTHOTO KaMHsl C 3a1oJl-
HutesieM. [Ipu TBepeHUH pacTBOpHAas yacTb OGy/eT 00:KUMATh

3ar0JIHUTE/b, YBEJIHUMBAs CLEI/IEHHE H TOBbILLIAS IPOUHOCTD
KOHTAKTHOU 30HbI. OJHOBPEMEHHO TOBLIIAETCST BOJOCTOM-
KOCTb U BOJOHENPOHULIAEMOCTb OETOHOB U pacTBopos. bua-
rojiapsi yrjioTHEHHIO PaCTBOPHON 4AaCTH BOKPYT MOPUCTOTO 3a-
MOJIHUTEJIS, BOJOHENPOHUIIAEMOCTh JIETKHX OETOHOB MOYKET
nocrurath Mapku W12 u 6oJee.

Oo6nactb NpUMeHEeHHsT NOPUCTBIX 3aIoJIHUTENel B OeToHaxX
B Hacrosiilee Bpems pactuupsercs. Tak, B padote [6] npuBo-
JIATCS CBe/ieHUs 00 yCIEelHOM MPUMEHEHUH MOPUCTOTO BYJI-
KaHWYeCKOro Tyda i MoJyuyeHHs JIErKoro CaMOYTJIOTHS-
fotiierocst 6etoHa. [IpuMeHeHHe TOPHCTBIX 3amoJHUTeNEH
B PAcTBOpPax M CyXUX CTPOMTEJbHBIX CMeCsIX OrpaHHyYeHO,
MoKa/ayd, TOJbKO MPeIe/bHON KPYMHOCTbIO 3arnoJHUTES
U CTPYKTYPO# €ro mopoBoro npoctpaHcrsa. BaxkHo, uto B Ka-
yecTBe TAKHX 3aMOJIHUTEIEH MOTYT MPUMEHATLCS U OTXOJbI
npoussojctia. Tak B paGotax [7—9] onucaH NoJ0KUTENbHBIH
OTBIT MPUMEHEHHSI OTXOJIOB sUenucToro 6eroHa (pUCYHOK 2)
B KauecTBe 3aM0oJIHUTE/Is WIS OJIyHeHHsI CYXHX CTPOUTE/bHbBIX
cMecell MOHHKEHHOH MJIOTHOCTH.
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Puc. 2. Bup 3epeH 3anonHuTens u3 neHobetoHa nnoTHocTblo 250-300 kr/m3: a) ¢p. 2,5-5 mm; 6) dp. 1,25-2,5 mm;

B) ¢p. 0,63-1,25 mmr) ¢p. 0,315-0,63 mMMm; p) dp. 0,14-0,315 mm; e) ¢p. 0-0,14 mm (yBenuyenue 7x) [3]

Ha ocHoBaHHH BbILLIECKA3aHHOTO MOXKHO C/1eJ1aTh BbIBOJ, TBOPOB, TBEPACIOUINX B TOHKHUX CJIOsIX, SIBJIACTCs aKTya.anoﬁ
YTO PAa3BUTHE HAYYHbIX Hpeﬂ,CTaBJIeHI/Iﬁ O BJIMFAHHUH MMOPUCTBIX Kak C Hay‘-[HOﬁ, TaK U C HpaKTH‘-IeCKOﬁ TOYKH 3PEHHUs.
MHUHEpaJIbHbIX KOMITOHEHTOB Ha cBoiicTBa OETOHOB H pac-

Jlutepatypa:

L.

Meukos [1. V. Peosorust MomuHuIpOBaHHBIX CTPOUTEIBHBIX pacTBopoB. CO. 10KAaA0B 2-1 MeXKIyHAPOAHON Hayd-
HO-TeXHUUeCKOH KoHpepeHInH « CoBpeMeHHbIe TEXHOJOTHH CyXUX cMecei B cTpouTtesbetBe», C.- [letepOypr, 2000.
baxenor 0. M., Kopossikos B. ®., Jlenncos I A. TexHoJiorust cyXxux cTpoHTesibHBIX cMecel.— M.: uzn-so ACB,
2003 r.— 96 c.

Vionos C.A. ILITykaTypHble H K/a104uHble COCTAaBbl OHUKEHHOH MJIOTHOCTH sl stuercToro Getona // Astoped. amc.
kan. Text.: 05.23.05.— Pocros-u-/1, 2006.— 24 c.

Tkauenxko I A. u 1p. Posib moprcToro 3anosiHuTesIst B CTPYKTYPOOOPA30BAHNM TSKEJIbIX GETOHOB Pa3MuHOr0 Ha3Ha-
uennsi/ Tkauernko I A., Jlaxuo C.H., Jlorownnkosa E. O., Pomanenko E.FO., Mararre C.H. // U3ss. Pocros. roc.
crpout. yu-ta. 2009. Ne 13. C. 61—71.

Openruxep J1. TT. HekoTopbie 0co6eHHOCTH KOHTAKTHOTO CJI0S JIEFKOTO GeToHa Ha MOpUCThIX 3arnosnutesx// Ctpo-
UTeJIbHble MaTepuasbl, o6opynosatnue, TexHosorun XXI Bexka. 2005. Ne 9. C. 14—15.

Briukos M. B., Yionos C. A. Jlerkuii caMmoynoTHsiolmiics 6eToH Kak 3 eKTHBHBII KOHCTPYKLHOHHBIH MaTepual //
«Haykosesienue» (snextponnblit xypnan), 2013, Ne 4. Pexxum noctyna: http://naukovedenie.ru/ PDF/42tvn413.
pdi.

Vionos c. A., UepHeix B. @. Oco6eHHOCTH CBOICTB CyXHX cMecei ¢ MpHUMeHeHHeM opHCThIX 3anosuuTeneii // Crpon-
TesbHble MaTepuaibl / Mocksa, 2006, Ne 3.— C. 15—17.

Vionos c. A., Uepubix B. ®@. ILITykatypHble cocTaBbl st siuencThiX G6eTonos // Ctpoutenbhble Mateprasibl / Mocksa,
2006, Ne 6.— C. 31—-33.

Yionos ¢. A., B.®. Uepnnbix, A. E. Jlypo Cyxasi cMech 15l LITyKaTypHOTO pacTBopa 1o suenctomy 6etony // Tlatent
Ne 2309133 P®. 3asska 2006105946/06. 1ata peructparmn 26.02.2006.



“Young Scientist” - #15 (149) - April 2017

Technical Sciences | 33

®dakTopbl, BAuaLWMe Ha 3pPEKTUBHOCTb PaGOTbI CTPOUTENbLHOW TEXHUKM

[nyxoBa Jlunnsa PamunbeBHa, cTapwuii npenogasatens;

®etncosa Mapus AnekcaHfpoBHa, KAHAMAT TEXHUYECKUX HAYK, JOLEHT
OpnoBcKkuit rocyfapCTBEHHbIIt arpapHblit yHuepcutet umenun H. B. MNapaxuHa

H apk crpoutebHbiX MatvH ([TCM) — 310 ciioxkHast Tex-
HHUECKast CUCTeMa, XapaKTepU3ytollasicst BLICOKOH pas-
MEPHOCTbIO, MHOXKECTBEHHOCTBIO U CJIOAKHOCTBIO 3aBUCHUMO-
cTeil, TMHAMHYHOCTBIO.

[lapk CTpOMTENBHBIX MaIIMH CTPOMTEIBHOTO TMpPeIpH-
SITHSl — 9TO COBOKYIHOCTb MalllMH, JJ1s1 MeXaHH3alKH Bbl-
MOJIHEHUS] CTPOUTEbHO-MOHTAKHBIX pabOT ¢ MAKCHMaJIbHOH
stppektuBHoCTbIO. Ha BbiGop [TCM BamsieT psin hakTopos,
MMEIOUINX PA3/IMUHYIO TIPUPOJLy W CTeleHb BJWSHUS Ha pe-
3y/bTaThl TponsBojacTBa. OleHKa paboThl CTPOUTENBHBIX
MallIfH, BXOASIIMX B MAapK, MOXKET MPOU3BOIUTHCS, TOJBKO
¢ y4€ToM 00beIMHEHHSI HX B CUCTEMbl MALIMH, ONTHMaJbHbIE
10 YMCJIEHHOCTH U CTPYKTYPE, XapaKTePHBIX /IS KOHKPETHOTO
NPEeNpPUATHS.

[TosTOMYy B pas/iHuHBIX YCJIOBHSX MOTYT BBICTYNATh MPH-
pOAHBIe, TIPOM3BOJICTBEHHBIE, TEXHUKO-9KOHOMUYECKHe (hakK-
TOPHI.

B yciioBHsIX H3MeHEeHHUsT BbINOJHAEMbIX paboT, AMHAMHY-
HOCTH YCJIOBUI cyulecTBoBaHus npeanpusitust, [ICM nperep-
neBaeT 3HAUUTE/bHbIE U3MEHEHHS.

Onnum u3 Hanbosee BaXKHBIX MoKasaTesnel Npu (opMH-
pOBaHMM TMapKa CTPOUTEBHBIX MALLHH SIBJISIETCS TPOU3BOJIU -
TeJIbHOCTb CTPOUTENBbHON TEXHHKH.

[1pou3BOAMTENILHOCTD  CTPOUTE/IBHONR TEXHHKH, MallMH
1 MEXaHH3MOB KazKJ10r0 BU/1A 3aBUCHT OT BJIMSIHUSI HECKOJIBKHX
thaktopoB. K ux umcsy orHocsTCS:

1. ITapameTpbl, KOHCTPYKTHBHble CBOHCTBA M TeXHHYe-
CKO€e COCTOSIHHE MeXaHM3MOB, THN pabodero o6opyroBaHus,
HCTIOJIb3yeMbIH Ha JTAaHHOM BHIE TeXHHKH. HemasoBaykHyto
poJib 37leCb WrpaeT BO3pacTHas CTPYKTypa Mapka CTpPOM-
TeIbHbIX MalinH. [Tog Bo3pacTHON CTPYKTYpoil napka MoHu-
MaeTcsl KOJIMUECTBEHHOE HJIM TPOLIEHTHOE pacrpeiesicHue
napka MalliH 10 BO3pPacTHbIM rpynnaM. B mpoiecce ske-
TUTyaTaluy, MOCTYTJIEHHS] U CMHCAHHsI MOJABHIKHOTO COCTaBa
BO3pacTHasl CTPYKTypa Mapka MauuH Mensiercs. [lpu am-
TeJILHOM [EePHOJIe OTCYTCTBHSI TMOCTYIJIEHHS] HOBBIX MallMH
nokasate/u napka MalluH Najaator, a oo0beM padoT no 06-
CJIy?KHBAHHUIO U PEMOHTY Bo3pacraet. [Ip1 HHTeHCHBHOM MO~
CTYIJIEHUH HOBBIX MalIMH YJIydllIaeTcst KauecTBO MapKa u, co-
OTBETCTBEHHO, YMeHbIIAeTcs: 00beM PEMOHTHBIX padoT. [1pu
ITOM MHTEHCHBHOE OGHOBJIEHHE He T03BOJIsIET OBICTPO OKY-
MUTb KaluTajbHble BJIOKEHHS. 3alep:KKa TeMIOB OGHOB-
JIEHHs! TIPUBOJIMT K YBEJIMUEHHIO YHCIA MALIMH C MCTEKIIUM
CpoKOM cay:kObl. OTClofa yBeJHUEHHEe 3aTpaT Ha IKCIIya-
TAalMIO U COJlepXKaHHe, CHIXKEHHe HapaOOTKH, yBeJHUeHHe
TUIAHOBBIX H HEMJIAHOBBIX MPOCTOEB, a TAaKKe yBeJHueHHe
KaTUTalbHBIX BJIOXKEHHWH B OGHOBJeHHE MapKa MalnH. Bo
MHOTHX PErHoHax 3HauuTesbHAs J0J MallMH MMEIT HC-
TEeKLIMH CpoK c/1yKObl cBbille 13 siet. B GosiblinHeTBE CTPO-

UTEJIbHBIX MPEANpUATHI Mpeob/1aatoT MalliHbl CO 3HAUYHU-
TeJIbHOH CTerneHblo M3Hoca cBbllie 63 %, BCJICACTBHE UEro
HecyT OOJIbLIHE pacXolbl Ha IKCIUIyaTalMIO U cofepzKaHue
CTPOUTEJ/IbHON TEXHUKH.

2. Tun crpouTesbHOrO 00bEKTa, COOPYKEHHSI HJIH KOH-
CTPYKLIMH, Ha KOTOPOM MPUMEHSIIOTCS IaHHble MALLIUHbBI U Me-
XaHH3MbI.

3. IlpousBoiCcTBEHHbIE YCJIOBHSI, B KOTOPBIX MPHUMEHsI-
I0TCS1 CTPOUTE/IbHbIE MALIMHBL UK UX KoMOuHauuu. Jjis 3eM-
JIePOHHBIX MALLIMH TAKHMH [0Ka3aTesiMu OYyT sIBJATbCS: pa-
60Ta B OTBaJl /1M Ha 3arpy3Ky TPaHCIIOPTa, BbICOTA HJIH [IyOHHA
BbIPAOOTKH; /151 KPAHOB M MOIbEMHBIX MEXAHH3MOB — MOHTaK
C MJIOLIAJIKH, CKJIaJa MM C TPAHCIOPTHOTO CPEACTBA, paclio-
JIoO)KeHHe COOPHBIX 3/1€MEHTOB Ha NPHOOBEKTHOM CKJAfE; sl
6eTOHHOro 060PYA0BAHUST — IIPOU3BOAATCA JI pabOTbl HA OT-
KPBITOH [JIOLLAJIKE UJIH B 3aKPLITOM [TOMELLIEHHH, LieXy H T.1L.

4. Kaumatnyeckue ycoBUs U Ce30HHOCTb. OOBEM CTPOU-
TeIbHO-MOHTAKHBIX paGOT B PEerHOHe, a COOTBETCTBEHHO H 9(-
(heKTHBHOCTb HCII0/Ib30BAHHSI CTPOUTE/BHON TEXHHKH HMeeT
Ce30HHbIEe KOJIeOaHUsT MOJ BJIMSIHHUEM CMEHbl BPEMEHH roja.
OT 3TOro 3aBUCHT HEOOXOAMMOCTb 0TMOJHUTEJIHOTO POrpeBa
MallKH M MEXaHU3MOB, CTPOMTE/IbHBIX MaTepuaJos. s 3eM-
JIePOMHOI TEXHUKHU OT 3THX (haKTOPOB 3aBUCHT COCTOSTHHE Pa3-
pabaTbiBaemoro rpyHTa. Ha puc. | npencrasieHo, pacnpene-
JIeHHe BpeMeHH paboTbl CTPOUTE/bHbBIX MALLHH (9KCKABATOPOB,
6yJ1b103€POB, aBTOKPAHOB) B T€UE€HHE OJHOrO roja.

Kax BuaHo u3 pucyHka 1, ¢ anpesst o HioJib POUCXOAUT
yBeJHYEeHUEe CIpoca Ha BCE THIIbl CTPOUTEJbHBLIX MALIHH.
Oco6eHHO OCTPO 3TOT BOIMPOC BCTACT B CE30H HAHOOJb-
LLIEro CIpoca B CBSA3H € BO3MOXKHOCTbIO MapKa CTPOUTEJIbHbIX
MALLIMH BBINOJIHATE 06bEM paboT. Oco6eHHO Pe3KOo yBeHUH-
BaeTCs JI0JIsl 3eMJIEPOHHBIX MAllUH (9KCKABATOPOB, OYJIbI0-
3epoB). JlocTurnyB cBoero Hau6oJblIero 3HaYeHHUs! B HIOJIE,
HAUMHAIOT CHWXKATLCS, 3aTE€M BIUIOTH 0 HOSIOPSl HAuMHAIOT
nanath. Yro Kacaercst OyJ/1b103€pOB, TO HX J10J151 IPAKTHYECKH
He TOJIBEpPraloTcs 3HAUMTEJbHbIM H3MEHEHHSIM B TeueHHe
roga. Takum o6pasom, Bo3HHKaeT 1pob/ema 060CHOBAHMS
TJIAHOB BBITOJIHEHHs1 paOOT B TeUEHHH [OJ1a H HCII0Jb30BAHUS
BO3MOKHOCTEH a/ianTalyy NapKa CTPOUTEJIbHBIX MALLIMH K TTe-
PHOAMYECKUM H3MEHEHHUsIM. |3, 4]

5. Bux u peosornveckne cBoficTBa (TeKyuecTb M Jie-
opmalsi MaTepHasoB MO BO3JEHCTBHEM TPHJIOKEHHBIX
cun) o6pabaThlBaeMOro mMatepuana, B cjydae TPaHCIOPTH-
POBKH — MepemellaeMoro Marepuasna. Tunm W XapakTepu-
CTHKH MaTepuaJla KOHCTPYKLUH, MOHTUPYEeMbIX Ha OObeKTe.

6. YpoBeHb OpraHM3all CTPOUTENbHBIX paboT Ha 06b-
eKTe, IMCLMIIIMHBI H OpraHu3alnk Tpyaa paboTHUKOB.

7. Kpanuduxauus pabGouux, yrnpapJsiioluX TeXHUKON
M MeXaHM3MaMH, a TaK »Ke [epcoHasa, 3aHUMalollerocst ux
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Puc. 1. PacnpegeneHue BpemMeHu paboTbl MaLWIMH MO MECALAM

o6c/y>KHBaHHEeM. YPOBeHb MOArOTOBKH W yMeHHe pabouux
MOJIHOLEHHO MCIO0Jb30BaTh 3((eKTHBHbIE XaPAKTEPUCTHKH
Y KOHCTPYKTHBHbIe CBOHCTBA MallHHbl, 0OecreunBaTh B3au-
MOJEHCTBHE HECKOJIbKMX MEXaHH3MOB.

8. ObecreyeHHOCTb PeMOHTHON 0a30M, Tak U 00C/TyKH-
BalOLMX UX MpeAnpHATHH. B yc/oBHUSAX pPBIHOUHOH 3KOHO-
MHKH, KOIJ1a OLLYLIAeTCsl OCTPbIH AePULUT CTPOUTENbHOM Tex-
HUKH 1 000DPYLOBaHUS], MOBLILLIAETCS 3HAUEHHE TEXHHUECKOTo
00C/1y2KMUBAHUsI U PEMOHTA. TeXHHKO-9KOHOMHYECKHE I10Ka-
3aTeJId CTPOMTE/IbHBIX MalUMH BO MHOIOM 3aBMCSAT OT CBOEB-
PEMEHHOIr0 W KayeCTBEHHOIO MPOBEACHUSI TEXHUUECKOro 00-
CJly>KHBAHHMSl U PEMOHTA (B COOTBETCTBHMHU C JCHCTBYIOLLUMH
HOpMaTHBaMK) /s NpeaynpexaeHus u3Hoca jetasnei. Me-
M0JIb30BAHHE H3HOLICHHBIX MALIMH SIBJISIETCS BECbMA HEIKO-
HOMHUHBIM, MOCKOJIbKY CTPOUTEJbHble OPraHU3alUd B TOM
cllydae HecyT npsiMble YObITKM M3-3a CHHXKEHHUS! [1POH3BOH-
TEJIbHOCTH MALlMH, YBEJIHYECHHs 3aTpaT Ha UX SKCIIyaTaLuio,
a TaKXKe H3-32 OTHOCHUTEJLHOIO MOBBILICHHS KalHUTa/bHBIX
BJIOXKEHHH Ha peMOHTHyto 6a3y. B ycsoBusix, Korna ¢uHaH-
COBblE CpecTBa orpaHuueHbl st o6HoBaenust [ICM, Bo3-
pacraeT poJib peMOHTA (TEKYLIero, BOCCTAHOBUTEIBLHOTO),
KOTOPBbIH 51BJIsIETCSl 3aKOHOMEPHOH He0OXOAUMOCTbIO, C10cOb-
HOrO MPOVIMTL CPOKH IKCIIyaTaldk M paboTOCOCOGHOCTD
napka MalllMH. 3HauMTeNbHass 4acTb NapKa CTPOMTE/bHBIX
MallIMH HAXOUTCS B CPEJHHUX W MEJIKHX CTPOUTEbHbIX Mpel-
npusiTsiX. PeMOHTHO-39KCIyaTalHOHHBIMU  6a3aMH  OCHA-
LIeHbl He BCe IPeMPUSTUS U B LEJOM Pa3BUTHE DPEMOHT-
HO-3KCIyaTaLlMOHHbIX 633 OTCTAET OT COBPEMEHHOIO YPOBHSI.
B03MOXKHOCTH PEMOHTHBIX MOLLHOCTEH HCII0JIb30BAIUCh He-
JIOCTAaTOYHO B CBA3M C PE3KUM MAJCHHEM [J1aTexKecrnocon-
HOCTH CTPOUTEJIBHBIX, J1OPOXKHbIX 1 aBTOTPAHCIIOPTHBIX MPe/-
NPHUSITHH, BNAJE/bLIEB CTPOUTENbHBIX MALIHH, a TAKXKE POCTOM
ueH 3a pemoHT. Ha npennpusitusix HameTHsach TEeHIEHLIUS
[IPOBOJIUTb BEChb PEMOHT CTPOUTEJbHBIX MALLMH, B TOM YHCIE
¥ KalUTaJbHbIA PEMOHT, CBOUMH CHJIAMH, XOTS1 HE HMEETCS CO-
OTBETCTBYIOLLET0 TEXHOJIOTHUECKOro 060pyoBaHus. s sko-
HOMHM CPEJICTB M 3arpy3KH paGOTHUKOB MPeANpUsITHS cTapa-

I0TCSl le/IaTh KalnUTa/bHbIH PEMOHT COOCTBEHHBIMM CHJIAMH,
UTO CHMKAET KauecTBO peMOHTa. TexHoJiornueckoe o60pymo-
BaHMe IKCILyaTaLHOHHBIX TIPEINPHUITHE ycTapeno u Tpebyer
o6HoBJeHUs1. Koonepalust Mexkj1y OT/ae/IbHbIMU SKCIlyaTaLu-
OHHBIMH MPEPUATHAMHU B perHoHax pasBurta cjabo, YTo He-
raTUBHO CKa3blBAaeTCsl HA KayecTBe SKCIJyaTallii U 3aTpaTax.
Ha npeanpusiTusix oTcyTCTBYeT NpUMEHEHHE Crelralu3npo-
BaHHbIX MH(MOPMALMOHHBIX CUCTEM YIpaBJeHHs IKCIIyaTa-
LMell 1 peMOHTaMH, UTO TaKKe BiUseT Ha 3(P(heKTHBHOCTb HC-
MOJIb30BAHUS CTPOUTENILHON TEXHUKH. [5,6]

[TepeuniciieHHbIE PaKTOPbI BJAMSIOT Ha TOKa3aTe b 3P dek-
THUBHOCTH H MCTOJIb30BAHHSI MALLMH 110 BpEMEHH. DTOT PeKUM
pacnpeessieT BpeMsi HaxoxK/1eHHsl MalliHbl B BEIEHUH CTPO-
UTEJIbHOH OPTraHU3alMK Ha MPOMEXKYTKH, B TeUeHHE KOTOPbIX
OHa BBITIOJIHSIET CBOH OCHOBHbIE (DYHKLHH /M HMeeT repe-
PbIBbI B UX BBIMOJHEHNH 110 PA3JIMUHBIM TPUUHHAM.

K 0CcHOBHBIM (hyHKIHSIM OTHOCSITCST: 06paboTKa HIH Tiepe-
MelleHHe MaTepuasa, 3arpyska, Bblaya, TPaHCIOPTHPOBKA
CTPOMTEJILHBIX U3JE/HH WK 3J1eMEHTOB KOHCTPYKUMH. B He-
KOTOPbIX CJIydyasix, Kak, HalpUMep, MPH UCTO/Ib30BAHUH TPY-
30T1aCCAKUPCKUX MOIABEMHUKOB, K 3TUM (DYHKIHSAM MOXKET
OTHOCHUTLCSI U IlepeMellieHHe JIIOAEH — MOHTaXKHUKOB, OT/e-
JIOYHHKOB, IPyroro CTpOUTE/ILHOTrO nepcoHadna. [1]

Ha ocHoBaHuM coGpaHHON CTaTHCTHKH onpesessieTest Ko-
3(pPUUHMEHT HCNOJb30BAHUS CTPOUTEbHBIX MAllMH W Me-
XaHU3MOB MO BPEMEHH, OMpee/sieTcss UX MPOU3BOAUTEIb-
HOCTb U, €CJIM He0OXOAUMO, pa3dpadaThbiBalOTCsl MEPOIIPUSITHS
110 YBeJHYEHHUIO 3arPy3KH MaLIUHbI U €€ BbIpaOOTKH, yMEHb-
LLICHHUIO TIPOCTOEB U nepepblBoB B padore. [lepepbiBbl B Hc-
M0JIb30BAHUH CTPOUTEJIbHBIX MEXaHU3MOB M MallMH MO HX
HENMoCPeCTBEHHOMY Ha3HAUEHHUIO KJIACCH(ULUMPYIOT B 3aBHU-
CHMOCTH OT TeX MPHUUYHH, KOTOPble UX BbI3bIBaIOT. K HUM OTHO-
CSTCS: TEXHOJIOTHUECKHE (3aBUCAT OT MPUHSITON TEXHOJOTHH
BBIMOJHEHHUST paboT U 0COOEHHOCTEH CTPOMTENBHOTO MPO-
M3BOJICTBA BpeMsi, HEOOXOAUMOE Ha NpPHBEICHHE B MOPSIIOK
paboyero Mecta MallMHbl, CMEHbl MalllMH H TPAHCHOPTHbLIX
CPEJICTB IPH Tepexoie OT OIHOrO Ipollecca K Jpyromy, mne-
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peBHKEHHE CaMOXOJIHbIX MalUMH (KpaHoB, 3KCKaBaTOPOB)
B Ipejiesiax CTPOUTE/IbHON MJIOWALAKH U JP.), KOHCTPYKTHB-
HO-TeXHUYECKHE (TIepepbIBbl CBA3aHbIL ¢ KOHCTPYKLMEH, CTe-
MeHbI0 M XapakTepoM 3arpy3Kd MalllMHbl, MOBBILIEHHE ee
TEXHHUECKOH TOTOBHOCTH 00€eCreurBaeTcs KauecTBEHHbIM
MJIAHOBBIM PEMOHTOM, CBOEBPEMEHHOH 3aMEHOH H3HOCHB-
uIeficsl CMEHHOH OCHACTKH), OpraHW3alMOHHO-TEXHOJIOIH-

Jluteparypa:

YyecKHMe, OpraHM3allHOHHble (BbI3bIBAIOTCS HApPYLICHHSIMHU
HOPMaJIbHOTO X0/1a MPOU3BOJACTBEHHOIO Tpoliecca, 06yC/10B-
JIEHHBIMU TI0JIOMKOH 000pyl0oBaHUsl, MpeKpalleHueM Mo-
JIaYd SHEPTUM, OTCYTCTBUEM 3aJIaHUsl U IPYTUMU NIPUUHUHAMH )
¥ METEOPOJIOTHYECKHE (TTPOCTOU MalllMH, paboTalolIUX Ha OT-
KPbITOM BO3JlyXe, B peayJibTaTe HeOJaronpusTHbIX MOTOAHBIX
YCJIOBHH (J10K/1b, METEJ/b, CUJILHBIN BeTep U Jp.)). [2]

DaxTophI, BAUSIONIME HA TIPOU3BOANTETLHOCTL CTPOMTENLHON TeXHHKH [ DekTponHbli pecype | Touka goetyna: http://
www.str-t.ru/articles/659/, Ilara o6patenns 09.04.2017

OpraHnzaloHHbIe nepepbiBbl [ diekTponHbiil pecype | Touka noctyna: http://economy-ru.info/info/2411/, dara 06-
pauenus: 09.04.2017

[Tansie ¢. C., bopucosa H. B. MasnostaxkHoe nanejbHOe CTPOUTEJNLCTBO ¢ MPUMEHEHHEM KOMIO3UTHOH apMaTypbl
W NOJMCTUPONOETOHa/ MHHOBALMOHHbIE TEXHUKO-TEXHOJOTHUECKHe pelleHHsl JUls CTpouTe/bHOl orpaciu, JKKX
1 CeTbCKOX035ICTBEHHOTO0 TTpouaBoacTBa CHopHuK Matepuanon. 2015. C. 51—57;

@etucoa M. A., Ilnyxoa J1. P. OpranusaimoHHO -IPOU3BOJICTBEHHAS XapaKTePUCTHKA CTPOUTe/IbeTBA OPJIOBCKOH 06-
sacti / ®dynnamenTtasbhble uecnenopanus. 2016. Ne 9—1. C. 80—83;

Xosadbir, H-II. K. Mertoauka hopMUpoBaHusi CTPYKTYPbI TTapKa CTPOUTE/bHBLIX MALIMH HA OCHOBE aHAJU3a XKU3HEH-
noro uukaa / A. B. 3asbikun, H-J1. K. Xoasbir // AktyanbHbie 1po6/ieMbl COBPEMEHHOT0 CTPOMTeNbeTBa. 64 -51 Mex-
JlyHap. HAY4HO-TeXHUY. KOH( . MOJIOJIbIX yueHbIX, nocBsiieHHas 300-getuto co aHs poxiaenus M. B. JlomoHocoBa. —
CIlI6: CII6TACY, 2011.— 4.1.—C. 167—17;

Aunmpin E. B., Kysnenos C. M., Xosomeesa H. B. Ontumuzanys napkos, KOMIJIEKCOB U KOMIIJIEKTOB CTPOHUTEBHBIX
MalllMH C y9eTOM HajleXKHOCTH UX pa6oThl HayuHo-ucenenoBarenbekue nybumkaimu. 2014, Ne 3 (7). C. [1—16.

XapaKTepucTMKa NpoAYKTOB aBapuu Npu paanoaKTUBHOM
3arpsA3sHeHun MecTHOCTU npu aBapuax Ha A3C n apyrux POO

lanunos Nasen Bnagnmmuposuy, cTapwmii npenofasaTens;
HuraHos KoHcTraHTuH BavecnaBosuy, npenofaBartenb;
MpoHuH Aptem BukToposuy, npenofasarens;
TuToBa EneHa CTaHucnaBoBHa, CTapwuii npenojaBaTens
/BaHOBCKas noxapHo-cnacartenbHas akagemus MMC MYC Poccun

B HEOOCTYKMBAEMbBIX U 0OCJIY’KHBAEMbIX MOMEIIEHHAX
ADC nokasaju, 4To 3anpoeKTHPOBAHHAS M COOPYXKEHHAs 3a-
IUTa PeakTopa U TEXHOJIOMHUECKOro 060pyl0BaHus obecrie-
YUBaeT HOPMaJlbHYI0 paiMallMOHHYI0 OOCTAaHOBKY B MePHOJL
Bcero Bpemenu skenyatauun ADC[1].

OnHako BeJIEICTBHE MOSIBJECHUS MPOTeYeK B 0OOPYLO0-
BAaHHUM KOHTYpa (MPH MJAHOBBIX M HETJIAHOBBIX PEMOHTaX,
ABAPUHHbBIX CHUTYAlUSAX U JIP.) BOBMOXKHO M3MEHEHHe pajaua-
LIMOHHOK 0OCTAHOBKH B OCHOBHBIX oMellieHnsiX ADC 1 oKpy-
JKarolel cpefe.

Jlis1 BbIpaGoTKM W NPUHATHSL SPPEKTUBHBIX Mep 3aLLUTh,
0CoGEHHO B CJlyuasix paadallMoOHHbIX aBapuil, MPH BbISBJICHUH
pavalMOHHON 0OCTAHOBKH HEOOXOAUMO 3HATh PAIMALIHOHHbIE
XapaKTePUCTHKK MPOJYKTOB, BO3HHKAIOUIUX NpH paboTe pe-
aktopa. Jlajee Mbl pacCMOTpUM HauboJiee paaHallHOHHO
onacHble MPOYKThbl paboTbl peakTopa: aKTHHOWbI, TIPOYKTbI
JleJIEHHUsT, IPOYKThl aKTUBALMH, TPOLYKTbI KOPPO3HH.

ﬂ.}ll/lTeﬂbele HabJI0ICHUS 32 PaIMALMOHHON 0OCTAHOBKON

AKTUHOMAbI

Ha coBpeMeHHOM 3Tamne pa3BUTHUS SIIEPHON SHEPreTHKH
B KaY€CTBE OCHOBHOTO $IEPHOTO TOTIJIMBA HCITOJb3YeTCst TTPH-
POIHBIF ypaH.

[IpuponHblil ypaH COCTOMT U3 TPeX M30TOIOB, MPH ITOM,
rie Obl Ha Halllel nyiaHeTe He 10ObIBAJIM YpaH, ero U30TOIHbIN
COCTAB BCIO/ly OJIMHAKOB!

ypan-23899,2831 % T, ,=4,51x10° ner;

ypan-2350,7115% T, ,=0,713x10° ner;

ypan-2340,0054 % T1/2=27,0X 105 et

BoJIbIIKHCTBO TpoeKTHpyeMbIX W JedcTByolnx ADC
C peakTopaMH Ha TeMJIOBbIX HEUTPOHAX paboTalOT Ha ypaHe,
oboralleHHOM ypaHom — 235, ¢ o6oraiinenueM ot 1,8 o
4,4%.

[Torsiolasi TenyioBble HEHTPOHBI, €CTECTBEHHBIH M30TOM
ypaHa-235 mepexomuT B B0O3OYKIeHHOE COCTaBHOE sIIpoO
ypana-236. Crycrsi kopotkoe Bpewmsi (10—"¢) oHo pacna-
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JlaeTcsl Ha JiBa s71pa-0CKOJIKa ¢ HCIyCKaHUeM OT 2 J10 3 Hell-
TPOHOB H BBICOKOIHEPreTHUECKHUX FraMMa-KBaHTOB.

3a cyer (n, g) peakuuil 31eCh BO3IMOXKEH U MPOLLECC T10-
C/IeIOBATE/ILHBIX TIpeBpallleHHi ¢ 00pa3oBaHUEM psijla aK-
THHOWIOB, He BCTpEUalolUXCs B TpHpoe: ypaHa-237;
HeNTYHUs1-237,-238; niyToHus-238; niuyToHus-239; niy-
ToHusA-24 1 u n1p.

B uesiom, B pesysbrare (n, g) u (n, 2n) peaxiini, CrioHTaH-
HOTO HCITyCKAHHUS HEUTPOHOB U JIPYTHX PeaKLUi, a TAKHKe pajiu-

OAKTHBHBIX MPeBpalleHnH B TBJIaX HakaruBaercs: 6osee 50
AKTHHOWJIOB — M30TOMNOB ypaHa, HEeNTYHHS, TJIyTOHHs, ame-
PHLS, KIOPHSL, OEpKJIHUs, KaTUDOPHUS, SHIITEHHUSA U PepMus.

Macca n akTMBHOCTb HauOoJee BayKHBIX W PaJMallHOHHO
OMAacCHbIX aKTHHOWJIOB, 00pasytoluxes Ha | ToHHY o6JsydeH-
HOTO TOTJIMBA B TeUEHHE KOMIAHWH, PaBHOH 3 rojia, rnpuse-
nenbl B Tabsutie 1 (kaccetsl peaktopa BBAOP — 1000; 4,4 %
oborallieHusl; aKTHBHOCTb W Macca yKa3aHbl Ha BpeMsl 1ocJj1e
BbIrpy3kH, t=0).

Tabnuua 1. PapnMaumnoHHble XapaKTepMCTUKU HEKOTOPbIX aKTUHOU/,0B

Hyknup T1/2, net Macca, r/1 AkTuBHOCTb, BK/T F'pynna paanaumMoHHON onacHoOCTU
YpaH-235 6,85+8 1,23+4 1,02+9 4
YpaH-238 4,47+9 9,4245 1,18+10 4

MnyToHNi-239 2,41+4 5,42+3 1,26+13 1
MnyToHNit-241 1,52+1 1,48+3 6,35+16 1
MnyToHMin-240 6,54+4 2,42+3 2,06+12 1
Amepuumnin-241 4,3342 7,16+1 9,16+12 1
Amepuumnit-243 7,38+3 7,16+1 8,9+11 1
Kiopuii-242 4,46-1 7,82 9,69+14 1
Kiopuin-244 1,81+1 4,5+1 1,35+14 1
KanudopHuii-252 2,64 3,8-8 7,66+5 1

B uesom, 3a kamnanuio 3 roaa Ha OjiHy TOHHY OOJyueH-
Horo tomynBa peakropa BBOP-1000 o6pasyercst 16,35 kr
TPAHCYPAHOBBIX M TPAHCIIyTOHUEBBIX 3JIEMEHTOB (371€Ch He
yUTeHbl Macchl ypaHa-235 W ypaHa-238 KaK OCHOBHBIX 3Jie-
MEHTOB TOIJIMBA, BLITOPAIOLIUX 110 Mepe paboThl peakTopa Ha
HOMHHaJILHOW MoliiHocTH ). Ha Bcio 3arpysky peakropa macca
HAropeBILIHX aKTHHOUAO0B cocTaBuT ~1079,1 kr (3arpyska mo
ypaHy 66 ToHH ), U3 HUX 630,3 KI COCTABJSAIOT TPAHCTIYTOHH -
€Bble 3JIEMEHThI, CyMMapHasi akTHBHOCTb KOTOPbBIX JIOCTHIaeT
4,7x10' Bxk.

Jlo 1980 r. unentuduippoBato H8 sijiep aKTHHOWIOB B JIH -
anasoHe MaccoBbIx unces 72— 166.

MpoayKTbl peneHus

OTiHuUTENILHON 0COOEHHOCTBIO SIIEPHBIX IHEPIeTHUECKHX
PeakTopoB SIBJISIETCS TO, YTO, HAXOMSCH B I10Jie HEHTPOHOB
paboTaiollero peakropa, cTabu/bHble W HEKOTOpble paiu-
OAKTHBHbIE TIPOJYKTHI JIeJIEHHs], B CBOIO Ouepellb, 3aXBaThl-
BAlOT TEIMJIOBble HEHTPOHbI, 0OpPasysi HOBblEe PATHOHYKJIH/IbI
1 HOBbIE PAJIMOAKTHBHbIE LIEMOYKH.

B 3aBucHMocTH OT (pM3HKO-XUMHUECKOTO COCTOSTHHS
1 0COOEHHOCTEH MOBEJAEHHST B TEXHOJOTHYECKUX CHCTEMax
A3C u okpyKalollell cpejie POAYKTbI eJIEHHs PA3IEJISIOT Ha
c/leIytolue TPybl:

1. Bnaropontbie ra3bl (aproH, KpUITOH, KCEHOH ).

2. Jleryuue BeniecTa (1of, 1e3n# ).

3. Tpuruii u yrnepon.

4. Hesnetyuue BelllectBa (J1aHTaH, CTPOHIMIA, pyOHIMH 1 JIP. ).

PanyoHyk/HIbl, KOTOPbIE MOTYT OKa3blBaTh 3HAUMMOE BO3-
JIeficTBIE Ha OKpyxKatollyto cpeny rpu padore ADC u pyrux
NPEANPUATHH SIEPHOTO TOTIMBHOTO 1IMKJA, MPUHATO Ha3bl-
BaTh OGMOJIOTMUECKH 3HAUMMBIMU PATMOHYKJIHIAAMH.

[Tpu HopmasibHO# pabote ADC K rpyrine GHOJIOMHUECKH
3HAUUMbIX Ta3000PA3HbIX HYKJIUJIOB OTHOCSIT Te, TIePHOJL MO0-
Jlypacriaja KOTOpbIX MpeBbllIaeT HeCKOJbKO MHHYT. B Ta-
OJMle 2 MPUBENEHbl HEKOTOPble XapaKTEPUCTHKHU JIAHHOH
TPYNIbl PATHOHYKJIHIOB.

C TOUKH 3peHHUsi pajMalliOHHONW OMACHOCTH JIJIs TIepco-
Hasa ADC u HaceseHHsl, KpOME HYKJIHIOB KPHIITOHA, Kce-
HOHA U Hojia, HauboJblliee 3HAYCHUE UMEIOT PATHOHYKJIUIbI
crpoHumi-89, crponuuii-90, uesnii- 134, uesuii- 137, a rakke
UMPKOHUI-95, HHOOUI-95, 11epuii- 144, npaseonum- 143 u jip.

PanyalioHHble XapaKTEePUCTHKH ITOH TPYMIIbl pajloHy-
KJWJIOB TIpUBesieHbl B Tabnuile 3 (peakrop BBOP-1000, kam-
naHusi 3 rojia, yjesibHasi akTHBHOCTb Ha OJIHY TOHHY 00JIyueH-
HOTO TOIJINBA ).

B uenoM cymmapHasi akTHBHOCTb OTPa0OTaHHOIO TO-
MJIMBA B PeaKTope Ha BCIO 3arpy3Ky Mo aKTHHOWIAM W Mpo-
JIyKTaM JIeJIEHHsT MOXKeT JH0CTHrath 3uauenust 4,2x10%° Bk
(~1,2x10' Kun). AKTHBHOCTDb TEMJIOHOCHTEJIS 110 TTPOILYKTaM
Jlesienust MoxkeT jgocturath 3x 109 Bk/n (0,08 Ku/n), B oM
uncae no PBIC 1,510° Bk/n (0,04 Ku/n), cymmbl H30TOMOB
fiona-3,7x10% Bx/n (10—2 Ku/n). 3HauuTebHEI BKIaj
(m0 7,4x10% BK/a1) B aKTHBHOCTb BOJHOTO TEMJOHOCHTEJIs
BHOCSIT KOPOTKOXKMBYLLME H30TONbl pyOuans-88 u —89;
nesusi- 138 u — 139, KoTopble SIBASIOTCS JOUEPHUMU MTPOJYK-
TaMH COOTBETCTBYIOIIUX U30TOTIOB KPUIITOHA U KCEHOHA.
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Tabnuua 2. YaenbHasa akTUBHOCTb Haubonee 3HauMMbIx uzotonos PBI u ilogoB B 06nyyaemom Tonnmee BBIP-1000, bk/T

BbigeprkKa nocne oCTaHOBKMW peakTopa
Hyknup T 0 14 12y 24y
emKy 4,84 4 9,94+15 8,62+15 1,57+15 2,45+14
8Kr 10,7 net 5,78+14 5,78+14
88Kr 2,84 2,96+16 2,33+16 1,62+15 8,83+13
133mXe 2,19 cyt 1,53+15 1,52+15 1,46+15 1,35+15
133%e 5,24 cyT 9,17+16 9,17+16 9,08+16 8,83+16
133mXe” 9,08 4 1,95+16 2,42+16 3,47+16 2,15+16
1317 8,04 cyt 4,49+16 4,49+16 4,35+16 4,19+16
133] 20,8 4 9,13+16 8,98+16 6,31+16 4,23+16
135] 6,61y 8,53+16 7,73+16 2,44+16 6,93+15
Tabnuua 3. PagMayMoHHble XapaKTePUCTUKN HU3KONETYYUX PAJUOHYKINLO0B
Hyknu T VYaenbHasa aKTUBHOCTb, BK/T Cpentan sHeprus, M3B
yiama vz (t=0), kamnanusa 3 ropa E, E,
CTpoHuumii-89 50,5 cyT 4,04+16 0,583 0,915
CtpoHumii-90 28,5 net 3,51+15 0,2 —
LmpkoHunin-95 63,9 cyT 7,29+16 0,115 0,74
Huo6nii-95 351 cyt 7,23+16 0,046 0,768
Pytennin-103 39,5 cyt 7,08+16 0,06 0,5
Pytennin-106 368 cyt 2,27+16 0,009 0,55
Tennyp-132 784 6,41+16 0,05 0,23
Ue3nii-134 2,06r 7,5+15 0,152 0,67
Ue3nin-137 30,1 net 4,69+15 0,195 0,661
Bapuii-140 12,7 cyt 7,93+16 0,282 0,5
Lepnin-144 284 cyt 5,44+16 0,08 0,135
Mpa3eogum-143 13,6 cyt 6,77+16 0,314 —

MpoayKTbl aKTUBaLMYU

Hekoropasi uactb o6opynoBaHusi KOHTypa HaXOAUTCsI
MOJL BO3ACHCTBUEM HHTEHCHBHOTO HEHTPOHHOTO OOJyueHHUs.
BenenerBue sToro B MaTepHasaX KOHCTPYKLUMH B MOBEpPX-
HOCTHBIX OTJIOXKEHHSX, B Macce LUPKYJIUPYIOLIETO TEMNJOHO-
CUTEIS MPOUCKXOMUT 0Opa3oBaHWe W HAKOIJICHHE paHoaK-
THBHBIX MPOYKTOB HEOCKOJOUHOTO MTPOUCXOK/IEHHSI.

Ha A3C ¢ peaktopamu, oxJiax<J1aeMbIMH BOJIOH BbICOKOH
CTereHH OUHUCTKH, OCHOBHASI AKTHBHOCTD TEMJIOHOCHTEJST 00-
pasyeTcsi B peayJibTate aKTUBALMH KHCJI0posia Bojibl. [ Ipu aTom
o0pasylotes palMoOHyKJINIbI a30T- 16, azor-13, ¢rop-18, Ko-
TOpbIE ABJSIOTCA OeTa- U raMMa-u3JydaTesisiMu.

Kpome Toro, Bo3mMokKHA aKkTHBAlMsl TpUMecei, HeaocTa-
TOUHO MOJIHO YjlaJIeHHBIX B IPOIlECCe BOJIONOArOTOBKU. IJTO
M30TOMbI: HATPpUi-23, Kaaui-41, amomununii-27, aprou-40.

[Tpu ucnonbzoBanun Ha ADC B KauecTBe TENJIOHOCH-
TeJIs IEPBOTr0 KOHTYpa METaNJIOB aKTUBHOCTh TEMJIOHOCHTE/IS
onpenensieTcs akTHBallMell Metasna. Hanpumep, Tensionocu-
TeJlb HATPUH aKTHBUPYETCS 10 PeaAKIIHH!

»Na(n, g)**Na

B F83006p83HbIX TEIVIOHOCHUTEJISIX — YIVIEKUCJ/IOM Tase,
rejind, asote — OCHOBHOM BKJIaJl B aKTHBHOCTb TEIJIOHOCH -
TeJIs1 06pa3y}0T peaklMu akTuBalluu Kucjaopoja.

MpoayKTbl KOppo3un

BecbMa BayKHBIM HCTOYHMKOM aKTHBHOCTH TETJIOHOCHTE/IS
BCEX PeaKTOPOB SIBJISTIOTCS MPOYKThI KOPPO3HH.

OcHoBHast 10J151 PaIHOHYKJIUIOB, ONPEIeISIOLINX pajuali-
OHHYIO0 0OCTAHOBKY 3a CUET OTJIOXKEHUH MPOIYKTOB KOPPO3UH Ha
BHYTPEHHHX TMOBEPXHOCTSIX KOHTypa, MPUXOAUTCS HA M30TOMbI
xpoM-51, Mmapranel-54, ko6anbst-60 1 KobansT-58, xesne30-59.

OObeMHasi aKTHBHOCTL TIPOJYKTOB KOPPO3HH B TEMJO-
HOCHTEJIe TIepBOTO KOHTypa MoxkeT jgocTurath 1x107 Br/n
(3x10—* Ku/1). AKTHBHAs IJIeHKA Ha MOBEPXHOCTAX 000-
PYZOBaHHUsI IEPBOrO KOHTYPa MOXKET HMETh YIEJIbHYI0 aKTHB-
Hoets 10 10—2 Ku/m2.

Bce BHyTpHKOpIyCHbIE YCTPOHCTBA, HAXOASAIIMECS B T10JIE
HEHUTPOHOB, COXPAHSIOT JJIHTENIbHOE BPeMsi HABEJIEHHYIO aK-
TUBHOCTb U TIPEICTaBJSIOT COG0H HCTOUHHKH MOBBILIEHHOH
OMACHOCTH TP IEMOHTaXKe, 06C/IYy?KUBAHUH U PEMOHTE.
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nepe‘{I/ICﬂeHHbIQ 00CTOSATENIBLCTBA HEOOXOUMO YYHUTbIBATH
[PpH BbINTOJHEHUHA aBapHﬁHO-CHaCaTe.HbeIX paéoT noapasje-

Jlurepatypa:

JICHUSIMM M 4acTIMM JIMKBMALMKU NOCJEACTBHH, y4acTBYIO-
IIMMH B paboTtax Ha aBapHilHOM GJIOKe.

1. Mcnonb3oBaHHe MOHM3UPYIOLINX H3/IyUeHHil B MPOMBILLIEHHOCTH, MeHLIMHe 1 Apyrux obmactsx. / Jlauunos I1.B.,
JKuranos K. B., I[Tpounn A. B. // Mouonoii yuenbiit. — 2016.— Ne 23 (127).— c. 40—43.

CpaBHMTEHbHaﬂ OLEeHKA JINCTOBbIX KPOBEJIbHbIX MAaTe€pPUaJioB
ANA UHAUBUAYAJIbHbIX YXXUJbIX OMOB

[enncos Cepreit [eHHafbeBUY, CTYAEHT;
borgaHoB Makcum AnekcaHppoBuY, CTYAEHT;
Mscoepos Bacunuit MakcumoBuny, CTyAeHT;
PomaHoBa Hagexga BnagumuposHa, cTygeHT
CaHkT-MeTepbyprckuii nonuTexHu4eckuii yiusepcutet Metpa Benukoro

lannas paboma npedcmasisem coboii OnucaHue u cpasgHeHue Xapakmepucmuk AUCNOBbLX KDOBEAbHLLX MAMepU -
aa08 dpye ¢ Opyeom. B peayromame cpagHumesbHol OueHK NPutiLL K 861800y : espowiudep asaaemcesa Hauboree Kom-
NPOMUCCHOIM MAMEPUANOM, RPOPDHACTIUN BAACMCA CAMIM OCULCBbIM U CAMbIM OOA208EUHbIM, MCMAALOUCPENU A 8-

ASLeMmcest camolm 00poUM t OOHUM U3 CaMbLX 00A20B8EUHbLX.

Karouesole crosa: aucmosoie KposeabHole Mamepuavl, CKAMHble KPOBALU, espoulugdep, memariowepenuya, npog-

Hacmua, Crmoumocmo, 001208e4HOCIb

BBepeHue

Jlns soGoro 31aHUs W COOPY:KEHHSI Kpbllla sIBJSETCS
OJIHUM W3 BayKHEHLIMX KOHCTPYKTHBHBIX 3J€MEHTOB, 3allly-
LIAIOLIUX UX OT BO3ACHCTBUI OKpY2Kalollel cpebl. [Toatomy
ocoGeHHOe BHHMaHHe CJe/lyeT yAeJUTh BbIOOPY KPOBEJIbHbIX
marepualoB. KpoBesbHbIMM —MaTepHalaMH  Ha3blBalOTCS
CTPOUTE/IbHbIE MaTepHaJibl, 00Jsajaloline BOJAOHEIPOHHULA-
€MOCTbIO U YIOBJIETBOPSIOLIME TEXHUYECKMM TpeGOBaHHSIM
10 MPOYHOCTH, AePOPMATUBHOCTH, TEMJIOCTOHKOCTH, MOPO-
30CTOMKOCTH, BOJOHENPOHULAEMOCTH, 3BYKOMONIOLIEHHIO,
XPYMKOCTH, THOKOCTH, XUMHUYECKOH CTOHKOCTH W JIPYTUMH Ma-
pametpamu [1,2], cpean KoTopbIX 0co60e BHHMaHHe MOTpe-
6uTesiedl oOpallleHo Ha CTOMMOCTb M CPoK catyk6bl. [loxo
BBIMOJIHEHHAs! KPbIlIa W HENpaBHJbHO MOA00paHHble Kpo-
BeJIbHble MaTepUaJibl CBOJAT HA HET BCE CTPOUTENLCTBO, 1103-
TOMY BeCbMa CJIO?KHO ME€PEOLEHUTh 3HAUMMOCTb BbIGOpaA TOTO
WJIM MHOTO KPOBEJIBHOTO MOKPBITHS B HAllle BPEMSI.

B cBsi3u ¢ pasBUTHEM CTPOMTENBLCTBA HHAMBHIYaJbHBIX
JKUJIBIX JIOMOB W yBeJIMYEHHEM CIIpoca Ha JIaHHble 0ObeKThI
BOIMPOC O BbIOOpE KPOBEJbHbIX MaTepHasoB /s CKaTHBIX
KpOBEJIb CTOMT O4Y€Hb aKTYyaJsIbHO.

Llenbio nanHOM paboThI ABJSIETCS BbIOOP KPOBEJIBHOTO Ma-
Tepuasa, uCroJib30BaHHe KOTOPOro 3KOHOMHUYECKH OoJiee Bbl-
FOIHO U XapaKTEePUCTHKH KOTOPOro, B 0COGEHHOCTH — CPOK
IKCIJIyaTallMH KPOBJIH, BbIIIOJHEHHON W3 JAHHOTO MaTepuJa,
Haubosiee MOJHO YI0BJIETBOPSIIOT TpeOOBAHUAM BJIae/bLEB
MHMBULYaJIbHbIX KUJIbI IOMOB.

JInst jocTraKeHUsT MOCTaBJAEHHON e/ HeoOXOAUMO pe-
LLIUTb CJELYIOLLME 3a/laut:

1. Onpenesutb OCHOBHblE XapaKTEPHUCTHKH BbIOPaHHbIX
MaTtepuaJsios.

2. PaccuuTaTh CTOUMOCTL MOKYIIKH MaTepHaJioB Jisi 06-
JIMLLIOBKH CKaTHOH KPOBJIH.

3. TlpoBectn aHa/M3 XapaKTePUCTHK BbIOPAHHBIX MaTe-
puaoB. OcoGeHHBIN yNOp ¢/ieNaTh Ha I0JTOBEYHOCTh U CTOH -
MOCTb KPOBJIH, BbITIOJIHEHHOH M3 TOTO WJIM MHOTO MaTepHaJa.

06beKTbI uccnepoBaHus

B paGore paccmarpuBaloTcst cileylollne KpoBebHble Ma-
Tepuasbl: eBpolIndep, MeTalJouepenila U MpodUIHpo-
BaHHble CTasbHble JUCTHI (MPOGHACTHI), KOTOpPble MOXKHO
OTHECTH K KaTeropuu JIMCTOBbIX MaTepHasioB. JlaHHble maTe-
pHasibl OblIK BbIOPaHbI H3XOA U3 HX aKTyaJbHOCTH Ha PbIHKE
Poccun no ganubim uccienosanus ABARUS Market Re-
search [3].

EBpoumcep, Merajnouepenua u MpoHACTUI He 3a-
HUMALo JIMAMPYIOLLME MO3ULIMK B 00LLEeM PEHTHHIe, OIHAKO,
TH MaTepuasbl HauboJsiee aKTUBHO HMCIOJB3YIOTCS B Ma-
JIOSTAXKHOM KMJIOM CTPOUTENILCTBE, KOTOpPOE aKTHUBHO pas-
BMBAeTCsl Ha oKpauHax u B mpuropope Cankr-Ilerep6ypra.
MartepuaJibl 3aBO€BaJIM PLIHOK, CBOEH OTHOCHTEJ/IbHOM JeLle-
BU3HOM, MPOCTOTOH MOHTAXKa ¥ BLIGOPOM TOJILLIMH, MPodHIIeH
v 1BeToB. Pesysbrathl nanHbix ABARUS Market Research
npuBeeHbl B Tabuue (tabir. 1).
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Tabnuua 1. PeNTUHT KpoBenbHbIx MaTepuanoB B Poccuiickoi ®epepauum

0N Ha 0J1f1 B YCTPOWUCTBE CKaTHbIX
Knacc matepuanos Matepuan A A yerp
pblHKe, % Kpbiw, %
PynoHHble KpoBenbHble MaTepuansi buTymMUHO3HBIE MaTepuansl 38,5 -
OUMHKOBAHHbIN MeTann 10,3 16,8
(B T.4. npoHacTmn)
Jincrosble matepuansl MeTtannouyepenuua 34 5,6
Wndep 44,4 72,2
EBpowndep 2,8 4,5
b 0,1 0.8
LUTyyHble MaTepuansl MTynRaA Jepenmha
Kepamnyeckas yepenuua 0,1 0,2

EBpoidep — KpoBesibHbIH MaTepuas, H3roTaBJvBa-
eMblil BBICOKOTEMIIEpaTypHOi 00pabOTKOH MO/ 1aB/IeHUEM U3
BOJIOKOH LI€JIJTI0JI03bl, CTEKJIOBOJOKOHHbBIX 3J1€MEHTOB W Ha-
MOJIHATEJIS U3 MHHEPAJIOB, KOTOPbIe MPOMUTHIBAIOTCS ClIEIH-
aJIbHBIMM CMOJIAMH, OUHMILEHHbIM OHTYMOM W IHIMEHTaMH.
Boinyckaercst B BUJie BOJHHUCTBIX JIMCTOB THIIHYHOTO pasmepa
(0,95x2 ™) TosimHON 3 MM W BecoM B 6 kr. CylecTByeT 3
pasgHoBuaHOCTH eBpoumdepa: onayaud, HyauH (Nuline)
1 oHypa (Ondura), Takxke H3BeCTHASA KaK OHIAMIOKC [4].

JlaHHBIE MaTepuas XapaKTepu3yeTcs 3SKOJOTHUHOCTHIO
MCIOJIb3YEMbIX TPH [POU3BOJCTBE MaTEpHAsOB, XUMHUe-
CKOI U OMOJIOTUYECKON CTOMKOCTBIO, JIETKOCTbIO, MPOCTOTOH
ycTaHoBKH, 1ymousoJsitimert (40 116 [5]), cpokom ciy»KObl
(9KCTIyaTalMOHHBIH  CPOK  CJTY?KObI OKOJIO
25 jiet, a rapaHTHiHBIE — 1D JieT), YCTOHUYMBOCTbIO K Be-
TPOBBIM (YCTOHUHBOCTb K yparaHHOMY BETPY CKOPOCTbIO IO
50 M/c) 1 cHEroBBLIM (CMOCOGHOCTD BEIIEPKHBATH 110 300 Kr/
M2 cHera npu paspyliaioiieii Harpyake 960 kre/m2 [6]) na-
rpyaKam, npouHoctbio (Goaee 1800 kIla [7]u 1o 170 xIla/
m? [8]), ynpyrocteio (E = 8,16 kr¥c/m? [9]), sawuroii ot
norajiaHisi MOJIHUHK (MaTeprasl He HaKarJMBaeT CTaTHUeCKoe
3JIEKTPHUUECTBO ), TEPMOCTOUKOCTBIO ( SKCIITyaTalysi PH TeM-
nepartypax ot —40°C o 110°C[10]), MoposocToiikocTbio (25
LMKJIOB 3aMopaykuBanusi/orTausanus B Boje [11,12]), Boa-
MOKHOCTbIO BTOPUYHOH TepepaboTKU, LIMPOKUM CIEKTPOM
paclUBETOK U LIMPOTOH MPUMEHEHHUS (PUMEHSeTCs 1718 00JIH -
LIOBKH KPOBeJIb ¢ YKJIOHOM 12—90°, MOKeT ycTaHaBIMBAThCSA
MOBEPX CTAPOTO MOKPBITHS KPOBJH ) [6].

Henocratkamu panHoro mMatepuaga sIBJSIOTCS €ro Bbl-
COKasi 02KapoonacHoOCTb, 1LIEPOXOBATOCTb MOBEPXHOCTH (3a-
JIep’KUBAHUE CHEra Ha TOKPBITHH ), 3aTpaTbl HA OOPELIETKY,
TJIOXHE TEeTJIOU30JILIMOHHbIE CBOWCTBA, MEPEpacXoj0oBaHue
marepuaJga Jiist 06JUIOBKH KPOBEJb CO CJIOXKHOH reoMeTpuei
W M3-3a YCTAHOBKH MaTepuaJa BHaxgect (10 15% ot o6uieit
MUIOLIAIM  KPOBJIM), BBICOKAsl CTOMMOCTb JOOOPHBIX 3Jie-
MeHTOB [6].

CroumocTh eBpotndepa koaebaeres ot 520 10 850 py6./
Jiuct (= 2 m?) B 3aBUCHMOCTH OT MIPOU3BOAUTE/ISI [6].

Mertasuiouepenuiia — KpoBeJibHbIH MaTepuall, NpeicTan-
Jstiolni co6oil iMcThl THNoBoro pasmepa 1,Ix1,1 m, us-
rOTOBJIEHHbIE M3 TOHKOJUCTOBON (TosmHon 0,4—0,6 mm)
CTa/li, aJIOMMHHSI WM MEJIH, MOKPbITblE MOJUMEPHBIM 3a-

COCTaBJIACT

HIUTHBIM cJioeM [ 1 3], npoduanpoBaHHbie METOIOM XOJIOIHOTO
napsenus. [14], B pesy/braTe uero noJjydaioTcsi pasjiuuHble
thopmbl pocpusiedt [ 15].

Mertajuoyepenuua XapakTepHuayeTcst 3IKOJOTHYHOCTBIO,
JIEPKOCTBIO (yiesibHbI Bec | M? MeTasiioueperuibl CocTaB-
JiieT 0KoJio 4,5—5H Kr), MpoCTOTOH MOHTa)<a, TepPMOCTO-
KOCTbIO (3Kcruyataiusi npu temnepatypax or —50°C 1o
+120°C), npumeHeHneM B KauecTBe MaTepuasa jjs oOJH-
IOBKH KPOBEJIb CO CKaTOM GoJiee 7°, yCTOHUMBOCTBIO K CHe-
ropeiM Harpyskam (10 130 kre/m2 [16]), ycToHunBOCTBIO
K yJIbTPaHOIETOBOMY H3JIyYeHHIO CPOKOM CJ1yKObl B 50 J1eT,
noxapo6e3zonacHocTbio [ 17].

Henocratkamn MeTasuiouepenuiibl SBJASIOTCA €ro HU3Kast
3BYKOU30JIAILUSA (TpeOyeTCst IONONHUTENbHAS YCTAHOBKA 3BY-
KOM30JISIIMOHHOTO cjiost [18]), moaBep:KeHHOCTh KOPPO3UH
TPH MOBPEXKIACHUH 3ALLUTHOTO ¢J1051 [ 19]

Croumoctb MeTasiiouepenuiibl Kosnebaercs or 200 o
1100 py6./auct [6] B 3aBUCUMOCTH OT MPOM3BOAUTES U TOJI-
LLIMHBI IMHKOBOTO U MOJIMMEPHOTO CJIOS.

[IpopHacTui — KpoOBeJIbHBIN MaTepuas, MpeacTaBs-
IOMIMH cO60H TOHKHE CTasbHble JUCTH pagmepamu 1,15x1,1 M,
M3rOTaB/JUBaEMblE H3 OLMHKOBAHHOTO JIMCTa 6€3 TOJHMEPHBIX
nokpbiTHii [20] 1 U3 mpokara ¢ 3alIUTHO - I€KOPATHBHBIM JIAKO-
KPaCOUHBIM MOKPbITHEM [21], MTOKPBLITOr0 3alUTHBIM CJI0EM U3
noJiuMepa, MocJie uero ux crubatoT Takum 06pazom, 4ToObl 06-
pasoBasich pebpa Kectkoctd BeicoTolt 10 100 MM, KOTOpBIE
TMPUAAIOT JIHCTAM J0MOMHHUTEBHYIO TpouHocTb. B Pocenn BbI-
TYCKAETCs M HCTOJb3YEeTCsT B CTPOUTENBHBIX LIEJISIX TPOGHACTHI
pa3MYHLIX MapoK, COOTBETCTBYIOIMX CcTaHaapram [22,23]
¥ pas/HUHbIX 11BETOB 110 KaTajiory RAL u RR.

JlaHHBbIH MaTepuas XapaKTepU3yeTcs YHUBEPCaJbHO-
CTbIO (HCIMOJIb3YETCS B KAYECTBE HECYLIMX M OTPaXKJIaloliux
KOHCTPYKLUMH B TMPOMBIIIJIEHHOM W TPa)KIaHCKOM CTPOHU-
tesibeTBe. [24]), Jserkoerbio (1 m? marepuana Becut ot 3,9
70 24,1 Kr B 3aBUCUMOCTH OT MapKH), MPOCTOTOH MOHTaa,
YCTOHYHBOCTBIO K CHETOBBIM (COCOOHOCTD BbIAEPKUBATH JI0
180 kr/m?) 1 BeTpoBLIM (BeTpoBasi Harpyska 10 9,6 kre/m?)
Harpyskam (Tpu 3TOM MpeJebHasi Harpyska ornpeaensiercs
B 3aBHCHMOCTH OT MapKH Mpo(HACTH/IA ¥ PACUETHOH CXeMBbl
u Kose6aietest ot 86 kr/m? 0 1005 kr/m2[22]), ruapom30.s-
[IMOHHBIMH CBOHCTBAMH, CPOKOM CJTYKOBI 10 D0 JieT (npw ra-
paHTuu ot npoussoauresis ot 2 o 20 Jyier)
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Henocratkamn npocHacTuia siBJSIIOTCS MOABEPKEHHOCTh
KOPPO3UH (MPH TIOBPEXKAEHUH 3aLIUTHOTO €J1051), YPOBEHb
lIymMa BO BpeMsi 0CalKoB (TaK Ha3biBaeMblil «3thdekr HGapa-
6aHa» ), TILaTeJbHON repMeTH3alell OTBEPCTHI P MOHTaXKe
(1st MpeIoTBpAallleHNs HApYILIEHUH THAPOU3OJISILIHH ) 2D ]

Llena nanHoro Matepuana Konebercs ot 170 1o 600 py6./
M? 1 3aBHCHT OT MapKH, TOJIILIMHbBI M TOKPBITHSI podHacThIa [6].

Pe3ynbTathbl 1 ux 06CyKAECHME

JlaHHbIA aHaM3 KPoBeJMbHBIX MaTepHaJsoB Obll MPOBEIEH
C y4€TOM OCHOBHBIX TpeOOBAHUI H MOTPeOHOCTEH MOKynaTeseH.

B Hem paccmarpuBasuch cielytollie napaMmeTphbl:

— TloJsioxkuTe/IbHBIE KauecTBa MaTepuala

— OtTpuuaTesbHble KauecTBa MaTepuaJa

— Croumoctb

— JlonroBeYHOCTh

Jlanuble moJiydeHHbIE B X0/ie aHaIM3a OblJIM YUTE€HbI B KO-
HeYHbIX TabJIMLA OTPaXKAOIIMX OOLILYI0 CHTYalMIO Ha PbIHKe
KpoBeJIbHbIX MaTepuaJsioB Poccuu.

[To OCHOBHBIM KPUTEPHSIM OLIEHKH pacCMaTpHUBaeMbIX Ma-
TepuasoB, a UMEHHO — LIeHbl JJAHHbIX MATepHasoB U CPOKY
CJy>KObl JIAHHBIX MaTtepuasoB, OblIH cocTaBJjeHbl TabJj. 2
1 TabJ. 3.

Tabnuua 2. CpeAHAA CTOMMOCTb paccMaTpMBaeMbix MaTepUanoB

Matepuan EguHuua usm. | Ctoumoctb, py6 | CpeaHss ctoumocTb, py6 CpepHaAs cTouMocTb, py6./nuct
Espowundep 1,9 m? 520-850 685 387,5
MeTannoyepenuua 1 m? 200-1100 650 650
MpodHactun 1 m? 170-600 385 385

Takum 06pazoM, caMbIM JeLUeBbIM M3 pacCMaTPUBAEMbIX
MaTepHasoB SIBJSETCS MPO(HACTHI, CAMBIM IOPOTUM — Me-
TaJlJI0uepernuia.

Ta6nuua 3. lonroee4yHoCTb paccMaTpUBaeMbix MaTepuanos..

Marepuan EpuHuua usm. Moka3artenb
EBpowndep nert <25
MeTannoyepenuua ner <50
MpodHactun ner <50

Takum o6pasom, caMbIM JOJITMM CPOKOM CJy:KObl 00sa-
JaI0T MPO(HACTHI ¥ MeTaslJIouepernuia, a caMbiM KOPOTKHM
10 CPOKY CJTY2KOBI IBJISIETCST €BPOLIHDEp.

Ha ocHoBaHuH pelTHHra KpoBeJbHBIX MaTepHaJsoB
(Tabs. 1), XxapaKTepUCTHK paccMaTpUBaeMblX MaTepHaJoB,
a TakKe UX CTOMMOCTH (TabJ1. 2) 1 Cpoky ciy:kObl (Tadul. 3)
MOKHO CIe/1aTh CEAYIOIINE BHIBOJIBL:

CpaBHHBaeMble KpOBeJbHBIE MaTepHasbl XapaKTepHuay-
10TCSl JIEFKOCTbIO, UIMTEJIbHBIM CPOKOM 3KCIlyaTaluH, Npo-
CTOTOH MOHTazKa M KOJIOTHYHOCTBIO.

[IpodHacTu sIBJSIETCS] CaMbIM JILLIEBLIM U CAMBIM JIOJITO-
BEUHbIM H3 CPaBHHUBAEMbIX MAaTEPHAJIOB, UTO OOBACHSAET €ro
JIMIPYIOLLME MO3UIIMK Ha PBIHKE JIMCTOBBIX KPOBEJIbHBIX Ma-
TepHaJIOB /151 CKATHBIX KPOBEJIb.

MertaJisioyepernuua siBJsieTcst caMbiM IOPOTHM W OJHUM U3
CaMbIX JIOJITOBEUHBIX CPE/IH pacCMaTPUBAEMbIX MATEPHAJIOB.

EBpouindep spasiercsi Haunbojee KOMIPOMUCCHBIM Ma-
TepUaJioM U MpU BbIOOpEe NAHHOTO MaTepuaJsa MOTPeOUTENIO

Jluteparypa:

CJIelyeT PyKOBOJICTBOBATbLCsI CBOMMU 3CTETUHECKUMU C006p8-
2KEHUAMH.

3aknoyeHue

Prinok MaTepHaJioB JIJisl CKaTHbIX KPOBeJib, B TOM 4YHCJ/IE
W 151 CKaTHBIX KPOBEJIb UHAWBH/1yaJIbHbIX 2KWJ1bIX IOMOB, B OT-
JIMYUE OT PpbIHKA MaTepuaJioB /i MJOCKUX KPOBEJb, MOCTO-
STHHO JIBUTAETCs BIEPEL U HE ABJIACTCS 6e3aJIbTepHaTI/IBHbIM,
MU TToKynaTteJisiM €CTb U3 4ero BbIGI/IpaTb.

HQCMOTPH Ha BCE XapaKTEPHUCTUKH U COBPEMEHHOCTL OIMN -
CaHHbIX KPOBEJIbHBIX MaTepuaJioB, 2KUTECJU Halen CTpaHbl OT-
J@loT npeanodTeHue acOecToLeMeHTHbIM [JinTaM, TakK Kak
JIaHHBIA mMarepuaJl sABJAETC CaMbIM JICHIEBbIM U TPOBEPEH
BpeMeHEeM, HECMOTPsI Ha TO, YTO B €ro COCTaB BXOAUT Bpe}leIIjI
JUTs1 3I0POBbsT UeJIOBEKaA acoecr.
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Bo3paeicTBue ceiiCMUYECKOM BOJIHbI HA LLMJIMHAPUYECKYIO TPYOY C XKMAKOCTbIO

Ixymaes 3okup Patunnoesny, KAHANAAT TEXHUYECKNX HAyK, LOLLEHT;
®atunnoes Capaop 30KMPOBMY, CTYAEHT;
AbpymypopoB A., CTyaeHT
Byxapckuii MHKeHepHO-TEXHONOrMYEeCKNil MHCTUTYT (Y36ekncTaH)

Pacemampusaemes sadaua Quramuieckol meopuu AUHelHot ynpyeocmu npu nadeHuu ceticmuieckol 80 HbL, nep-
nenouKyAIpHoL K ocu OAUHHOL MpPyobl, YA0NHEHHOL 8 BbLCOKOL HACLLALU U 3ANOAHEHHOU UOCANbHOLL CHCUMACMOLL HCUO -
KOCMbiO.

Influence of the seismic wave on cylindrical pipe with liquids

Djumaev Z.F.;
Fatilloyev S.Z., student;
Abdumurodov A., student

Let’s consider a task of the dynamic theory of linear elasticity at fall of a seismic wave perpendicularly to an axis of
the long pipe stacked in high and a filled ideal compressed liquid.

paCCMOTpI/IM 3ajauy AMHAMHMYECKOH TeOpHH JIMHEHHOH YNPYrocTH MPH TMajeHuH CeHCMHUYECKOH BOJIHBI TepPTeHIUKYJISIPHO
K OCH JUIMHHOH TPYObl, YJI0XKEHHON B BBICOKOH HACHIIM U 3ar0JHEHHOH WjleaJbHON CXKMMAeMOH »KUJIKOCTbIo. PacuerHast
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cxeMa npejicTaB/iena Ha puc. 1. MapectHoe U3 iuHaMUUeCKOH TeOPUH YIIPYrOCTH ypaBHEHHE JABHXKEHHS B BEKTOPHOH (hopme J1/1st
M30TPOITHOTO Tesia umeet B Al = graddivii — rotrotii
0%u
(A + 2w graddivu — protroti = Po (1)
IJle T — MJIOTHOCTB CPEJIbl, 4 BCe OCTaJibHble 0603HaUEHHsT HMEIOT TOT YK€ CMBIC/, YTO M B ypaBHEHHH CTATHUECKOH TeOPHH

ynpyroct [1]. TIpousBenem crannaprioe npeo6pasoBatue ypaBHeHHs cyenytoliiM ob6pasom. [IpencraBum BekTop nepeme-
LLIeHUH B BUJIE:

_ —
u = grade + rot(Y) (2)
[ToncraBus (2) B (1) H yuuTbIBast, uTO IBHKEHHME YACTHIIBI UMEET YCTAHOBUBLINHCS XapakTep, a Takxke rnpeHedperasi Macco-

BbIMH CHJIAMH, :=0 T.K. B COOTBETCTBHH C MPUHLUIIOM CYNEPINO3UIHH UX MO2KHO YUECTb OTACJIbHO MPU PELICHUNA CTaTHUECKOH
3ajlavu, MoJIyunuMm B Cjiydae MJIOCKOH lleq)OpMaLU/II/I CJICAYIOLLYI0 CHCTEMY BOJITHOBBIX ypaBHeHHﬁ FeJIbMFOJTb[Ia JIJIs1 TIOTEHIIMaJIOB

Ap +o?@=0; Ay +B2P =0, (3)

rjie a 1 b BosiHOBbBIe uncaa a?=w2r/(1+2m), b?=w?r/m.

B nosisipHoii cucTeMe KoopAMHAT ypaBHeHHe [enbMroJiblia 3anuiieTcst B BUIE:

Vlvr—i—r"\/r—i—r'?\/qq—i—kQ\/:O, V=(j, ¥); k=a; b. (4)
Pelienne ypaBuenus (4 ) uiiercsi B BUJIe psijia:

0
V= Z[V;la(r)cosne + V,” (r)sinn@|e it | (5)
n=0

[Toncrarus (5) B (4) u npupaBHsB KOI(M@UIHMEHTBI TPH COOTBETCTBYIOLINX FrAPMOHUKAX, TOJYYHM 0OLIKHOBEHHOE T de-
peHLManbHOe ypaBHeHHe beccenst

r2Vy +r!V’ +(kr*-n?) V, =0, koTopoe nmeer yacTHoe peluenue B Buie Luanuapuyeckoil gyuxuuu Z (kr). Torna okonua-
TeJIbHOE pellieHre cucrembl ( 1) 3anuiiercsi B BUjE:

U, = z ApZ, (ar)cosnBe 0t Uy = Z B, Z, (Br)sinn@e vt (6)
n=0 n=0

Pernienust ypaBHenue (4 ) npu r—¥ yoB/eTBopsieT ycaoBUs naydenust 3ommepdesnba [ 1]. [Ins penienus nocraBjieHHo# 3a-
Jlauy CTABUTCS IPAHMUYHbIX YCJOBHSI KECTKOrO KOHTAKTa NMpu r=R 1 r=R . YunTbIBas NOJTy4eHHbIE COOTHOLLIEHHS], BbIBEIEM pe-
1LIeH1e KpaeBOH 3a/lauu JJIsl C1yuasi najieHust Ha T0/I3eMHYI0 TPYOy BOJIHbI C2KATHsI. BOJIHOBO# MOTEHIIHAI TAKOH BOJIHBI UMEET BUJL

[0¢]
(p(i) = Az: €, i",(ay7)cosnBe it T €,={L,n=0; 2,n > 1}, | — nnmnapuyeckas dynkuus bHeccens
1 nl'in
n=0

nepsoro poja [ 1]. [Toreniuass BosiH, 0TpaXKeHHBIX OT TPYObl B TPYHT, JlaJibliie UMEIOT BUJL(6) 1 B TO XKe BpeMst YJI0BJIETBOPSIIOT
YCJIOBUSIM M3JIydeHHUs1, TIOITOMY COTIacHo [ 1] 3anucbiBaloTest B BULE!

(k] 0.5 s 1.0 s 1.5

Puc. 1. 3aBucumoctb HanpAaxeHUA OoT BOJIHOBbIX Yucen
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(pgr) = z AnH,(ll) (a;7)cosnBe it Yl = Z BnH,(ll) (Byr)sinnBe~1@t;
n=0 n=0

e H ' — wununapuueckas dynxuuns Xankens nepsoro poga [ 1]. CymmapHele noteHuuasl B rpynte pasubi: j, =j 0+ j ;

Y, =yl(r).
HOTeHU,I/IaJI CKOpOCTeﬁ B CKHMaeMoi 2KUJIKOCTH UMeeT BU/L:

Q3 = Z[Gnln (a37)] cosnBe =it
n=0

KomroHeHThI ¢ nHAEKCOM «3» (XKUAKOCTD ) TosTyueHbl corviacHo [ 1,2] ¢ momoribio nHeapusoBanHoro nHrerpana Koum-Jla-
rpaHKa Jjisi THIPOJANHAMUYECKOTO JIaBJAeHHUsT HlealbHON KuaKkocTH. HeudBectHble KoahduipeHTh An, B,C,D,E F G
ONPeNesItoTCsl U3 CHCTEMbI JIMHEHHBIX ypaBHEHUH ceibMoro nopsiaka. Kpome Toro, B ciiydae OTCYTCTBHSI XKHIKOCTH B TpyOe:
o,=0. Ha puc. 2 nposezena uamenenue paauaibHbIX HANPSKEHHI B 3aBUCHMMOCTH OT Ge3pa3MepHOM BOJHOBBIX YHCe/ [PH pas-

n’ n’ n’

JIMYHbIX COOTHOLIEHHUSIX [TapaMeTpoB

P

1
n= Po 0,4;v=0,25; E = —= 0,5, h, = —. M3 ananusoB noJiy4eHHbIX Pe3yJILTaTOB BbISBJIEHO, 4TO B 00JaCTH KO-

P> E, P>

POTKHX BOJIH pacrpejie/ieHue Harpsikenue B TpyOe ¢ KUAKOCTbio oTinyaetes 10 40 % (puc. 1). PacueTsl okasbiBaert, uto npu
(hPMKCUPOBAHHBIX 3HAUCHUSIX AMIJIMTY/Ibl M IJIHTEILHOCTH EHCTBUS MAaIolIel BOJHbI C YBEJIHUECHHEM aKyCTHUECKHX Napame-
TPOB XKHJIKOCTH, MPOrUObI U YCHJIUS TAKKe YBEJTUUUBAIOTCS. YBEJHUEHHE XKECTKOCTH TOHHEJIS HIK €€ TOJIIIUHBI TPUBOJIUT K CHH -
YKEHHIO TIPOTHOOB U K yBJIEUEHHIO YCHJIUH. [IpHueM ¢ yBesiMueHUeM TOJIIMHbI YCHIIUS pacTyT ObICTpee, ueM Harubaroiye Mo-
MEHTbI, a H3THGAoIIHe MOMEHThI ObICTpee, YeM MOTIepeuHble CHJIbI.

Jluteparypa:

1. Cadapos WU.W. KosieGanusi 1 BOJIHbI B JUCCHIIATHBHO HEONHOPOAHBIX cpesiax W KoHeTpyKiusx. // Tatkent: ®an,
1992.— C. 250.

2. Paumpon T.P. Jlunamuueckasi Teopusi CeiCMOCTOMKOCTH CJOXKHBIX CHCTEM TOJ3eMHBIX coopy:keHud. Man. «Pan»,
Tawmkent. 1973 #, 180 c.

3. JKapuii O. 1O., ¥nutko A. @. BeejieHue B MexaHHKy HecTallMOHAPHbBIX KoJieGaHu# 1 BosiH. — Kues: Boiciuasi tikona [o-
JIOBHOE u31-Bo, 1989.— 184 c.

CTaTuyeckme pacyeTbl NOA3EMHbIX NapannebHbIX TPYO,
B3aUMMOJeNCTBYIOLLMX C TPYHTOBOMN Cpeaoin

Ixxymaes 3okup Patunnoesny, KAHANLAT TEXHUYECKNX HAyK, [LOLLEHT;
®atunnoes Capaop 30KMpPOBMY, CTYAEHT;
030708 b., cTygeHT
Byxapckuii MHKeHepHO-TEXHONOrMYECKNil MHCTUTYT (Y36ekncTaH)

Bpa6ome usyuaemcea cmamucmu4decKoe s83aumodeiicmasue napaaneannslx quﬂuﬂ&puqecxux mpy6 Cc epyHmom.

Statical calculation of effect of parallel pumps and sand each other
Z.F. Djumaeyv, S.Z. Fatilloyev, Ozotov B.

In this calculation parallel cylindrical pumps’ and sand’s effect to each other is learned.

pH OINpelesieHHH JIaBJEHHSl TpyHTa Ha TpyObl HeoO-  HUTOK, pesibed HACLIMH, YCJOBHSI ONMUpaHus TpyO W Jpyrue
XOJIUMO YUMTBIBATb Takue (PAKTOPbl, KaK KOJHYECTBO  (DAKTOPbI, BCTPEUAIOLLHMECs B IPOEKTHOH MPAKTHKE.
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B KkayecTBe pacueTHOH MOJe/H MPHHUMAETCs Becomast
ynpyrast cpeja, cojep:kalliasi MojKperJieHHble KpPyroBbIMH
UMJIMHAPAMH OTBEpPCTHs U pyrue BkJtodeHHst. Ha BHelHem
KOHTaKTe TpyObl CO Cpeloft KpaeBble YCJIOBHSI HMEIOT CJlejly-
IOLLMI BUJL:

— Ha BepTHKAJbHBbIX TpaHUIAX CABHralolllMe Harpsi-
JKEHMsI, TOPH3OHTAJIbHbIE TepeMelleHns JTHOO PaBHBI HYJIHO,
JIUOO 3TH rPAHULIbI CBOOOHDIE;

— Ha HWXKHEH rOPU30HTAJILHON TpaHULe, MPUMbIKAIOLLEH
K OCHOBAHWIO HACBIMH, OTCYTCTBYIOT BepPTHKAJbHbIE H TOPH-
30HTaJIbHBIE TIepeMelleHus;

— BepXHsisl MOBEPXHOCTb JUOO CBOOOAHA OT BHEILIHHUX
BO3/IEMCTBUI, JIUOO 3arpy»KeHa MOBEPXHOCTHOH HArpy3KOH.

Pa36uBky BbIGpaHHOH pacueTHOH 006JacTh MPOBOIUM
B BMJe TeTpas[paJsibHbIX KOHEUYHBbIX 3JeMeHTOB. [Ipn 3ToMm
pa3buBoUHas ceTKa JOJ/LKHA CryllaThesl Mo Mepe MpHOJH-
»KeHusl K Tpybe, Tak KaK UMEHHO BOKPYT TPyO BO3HHKAET
HaunGoJbllasi KOHUEHTpauus JaBjenusi rpyHta. Ha ocHoBe
MeTO/la KOHEYHBIX 3JIeMEHTOB pas3paboTaH aJropHTM H CO-
cTaBJjieHa nporpamma Ha sizbike QopTpan.

[Ipu oueHKe CXOAUMOCTH MOJIYYECHHOTO MPUOJHAKEHHOTO
pELLIEHHUs, COOTBETCTBYIOLLErO JAHHOH pa3OuBKe, J/Isl TOU-
HOTO pelieHHst HeoOXOIMMO MTPOU3BOAUTH GoJiee MeJKYI0 pas-
O6MBKYy pacueTHOH o6JsiacTH. 3atem cjieyeT MPOBECTH CpaB-
HEHHe pellieHHi, COOTBeTCTBYIOIINX 06euM pa3buBkam. Eciu
OHM OTJIMYAIOTCS JIPYr OT JIPyra Ha BeJIMUHHY, OOJIbLLIYIO Ha-
nepej 3a1aHHON TOUHOCTH BBIUMCJICHUH, TO HEOOXOIUMO CJie-
JIaThb ellle OoJiee MEJIKYIO TPETbl0 pa3OUBKY 00JIACTH U COOT-
BETCTBYIOLIEE el pellieHne CPaBHUTD C pellieHUeM /15l BTOPOH
pa3OUBKH U T.[1.

CJieslyeT OTMETHTD, YTO MPH MJIOTHOM PaCIoJIOKeHHH TPpyO
B MeCTax HX COMpPHKACaHHsl BO3HHKAIOT «0COObIE TOUKH>,
B MaJsioll OKPECTHOCTH KOTOPBIX HeJb3si JOOUThCS HEOOXO-
JIUMOH TOUHOCTH BBIUMCJICHHH HU MPU KAKOH CaMOH MeEJKOH
pa3buBKe (B 9THX TOUKAX TEOPUS YIIPYrOCTH HE MPUMEHHMA ).
Taxue ke TOUKM BO3HUKAIOT B MeCTax Onupanust Tpy6 Ha mJo-
ckoe ocHoBaHue. Ilpu onpeneneHun JaBjeHHsl TpyHTa Ha
JKECTKHE KpyIible TPyObl, KAKOBbIMH W SIBJISIOTCSl B 4acT-
HOCTH KeJsie306eToHHble TPyObi [ 1] 3Ta TpyAHOCTD Jierko rpe-
0J10J1€BAETCS CJIEMYIOLIUM MTPHEMOM: ¢ TToMolibio MKD onpe-
JIeJIsIeTCsl BePTHKAJIbHOE U FTOPU30HTA/bHOE JaBJieHle rpyHTa
BO BCEX TOUKAX TPyObl, KpoMe 0co00i; B 0cO60H TOYKE MpPH-
KJIa/IbIBAETCs COCPENOTOUEHHAs! CHJIa, HarpaBJ/eHHast BEPTH-
KaJIbHO B TOUKE OMUPaHHsI TPyO HUJIH FOPU3OHTAJIBHO B TOUKE
UX COTpPUKAcaHUsl, paBHasi 10 BeJHUMHE TJIOLLAJH SITIOPbI CO-
OTBETCTBEHHO BEPTHKAJIbHOIO M TOPH30HTAJIBHOTO JIaBJIEHHsT
rpyHTa, IEUCTBYIONIET0 HA TPYObI.

CoOCTBEHHbIH BeC I'PyHTa HACBIIH pacrpenessieM co-
miacHo [2] no yanam pa3bUBKM CJELYIOLHM 00pa3oM: B Ka-
JKJI0M Yy3J1€ JJAHHOTO TPeYTroJIbHOrO KOHEUHOTO 3J1IeMeHTa MpH-
KJIa/iblBa€M HalpaB/eHHYI0O BHHM3 COCPELOTOUCHHYIO CHJLY,
paBHYIO MO BeJIMUMHE BECy UaCTH FPyHTa, OFPAHUUEHHON 3THUM
3J1eMeHTOM, JieJIeHHOH Ha uuc/ao yanos. [loBepxHocrnas Ha-
rpy3Ka pacripejiesisieTcst Mo yaJjam BepXHeH IpaHulbl B BUJE
COCPEIOTOYEHHBIX CHJl. EC/IH 2Ke HY»KHO MOJyYUTb MaTpHLbI
B/MsiHUs (pyHKuMio [prHa), To HeoGXOMMMO MPOBECTH pac-

YeThl Ha €IMHHYHYIO COCPEIOTOYEHHYIO CHIY, TIPHKJIA/IbIBasT
ee M0CJIe/I0BaTe/IbHO B KAXKIIOM Y3Jie BepxHeil rpanuipl. Mo-
JleJIMPOBaHKe MaTepHaJIOB TPyHTa, TPyO U JAPYTHX BKIIOUEHUH
OCYIIECTBJISIETCST C TIOMOII[bIO COOTBETCTBYIOLINX UM 3HAUEHHUEL
ynpyrux koHctant (E, g) u ynenabHoro Beca. D10 nosBoJisiet
YUUTBIBATH YCJOBHSI ONUPaHUs TPYO, HEOTHOPOAHOCTb H MHO-
TOCJIONHOCTB IPYHTA HACBHITM U OCHOBAHHSI, MHOTOHUTOYHOCTh
YKJIAJIKH.

BBoaumasi uH(opMalys CoiepyKUT MUHUMAJbHO HeoO-
XOJMMbIE JIAHHbIE BBICOTHI HACHIIH PadMepbl TPYO, UX KOJIH-
YeCTBO M PacCTOsIHME MeXIy HUMH: THI OMHpanus TpyO; Xa-
paKTEePUCTHKH MaTephasa TpyObl W TPyHTa HACHIH: (opma
¥ T10JI0’KEeHHe MTOBEPXHOCTHOH HArPy3KH.

BoiBogumasi uHopMalysi CONEPKUT BENHUHHLI BEPTH-
Ka/bHbIX W TOPU30HTAJBHBLIX [ePeMelleHHH Y3JI0B CeTKH,
a TakXKe XapaKTePUCTHKH HATNpPS2KEHHOTO COCTOSIHUSI BHYTpPH
KaKJI0T0 9/71eMeHTa.

JIns OLleHKH JIOCTOBEPHOCTH TMOJyUeHHBIX Pe3yNbTaToB
6b1710 TPOM3BeNIeHO TecTHpoBaHue mporpammbl MAC Ha 3a-
Jiauax JIMHEHHOH TeOpHH YIPYrocTH (rjiocKasi nedopmariys),
MMEIOLIMX aHATUTUUECKOE PelleHHe:

a) pacTsiyKeHHe MJIACTHHKHU C OJIHUM TIOAKPENJIEeHHbIM OT-
BEpCTHEM;

6) CrKaTHe MJIACTHHKH, C ABYMSI TTOAKPETJIEHHBIMMHU KPyTo-
BBIMH OTBEPCTUSIMH.

PacxozkiieHne pe3ysbTaToB aHAIMTHUECKHX PACUETOB C pe-
3yJIbTaTaMu, nostydeHHbiMu 1o MK ne npesbitaer 3—5%.

Kpowme toro, npousBoiu/ioch CpaBHEHHE C IKCIIEPUMEHTAb-
HbIMH JIaHHBIMH, MOJIyYeHHBIMH JPYTHMU aBTOpPaMH ISl OJIH-
HOUHO# TpyGbl. B 31OM Catyuae pacxoxnenue coctapaser 15%.

anee, Bo BTopoM nmaparpade, npHUBe/ieHbl YHCJIeHHBIE pe-
3y/bTaThl PACUeTOB CTATHUECKOrO HaIpsKeHHO-1e(opMHU-
POBAHHOTO COCTOSIHHSI MHOTOHMTOUHBIX TPYO, HAXOMSLIUXCS
B yIIPYroH cpefe.

McenenoBano BAWsIHME KOJMMYECTBA HUTOK Ha Hampsi-
*KEHHO 1e(hOPMHPOBAHHOE COCTOSIHME MEXaHHYECKHX CHCTEM
(puc. 1). laBnenue Ha KpatiHue U cpenHue TpyOGbl MHOTOHH-
TOYHOM YKJIAIKHU (N < 3) PaKTHIECKH He 3aBUCUT OT KOJIHUe-
CTBA HUTOK M JIJIs1 TIJIOTHO YJIOXKEHHBIX TPyO cocTaBisier 15—
20%. Kpome Toro, ¢ poctom kosdduimenta [Tyaccona rpynra
BeJMYHHA G Ha Kpainiolo TpyOy cHmkaercs. [Ipu ymncne
HHTOK N > 4 BEJIMYMHA G HA CPEIHIOI TPYOy MPAKTHYECKH
He 3aBUCHT OT Ko3uimenTa v. PesysbTaThl aHamaa Makcu-
MaJIbHOTO JIABJIEHHs] TPyHTA Ha TPYObI IBYX U TPeX HUTOUHOH
YKJIAJIOK B cBeTy (d) Mex/ly HUMHU MpeJICTaB/IeHbl Ha pUC. 1.

[pachuku Ha puc. 2 MOKa3kIBAIOT, UTO C YBEJIMUEHHEM pac-
CTOsIHUsI MexKly TpyOamu BeiuuuHa o Bospacraet. [lpu
0<d/D<0.5 ysennuenue o, Hesnauntensio (3%), a mpu
0.5<d/D<2.0 nabsonaercst CylIeCTBEHHbIH POCT MaKCH-
MaJIbHOTO JaBJIeH s TpyHTa, 3aTyxatouwi npu d/ D>2  Tlpu
d/ D=3 makcumanbHoe aBjeHue IpyHTa Ha TPYObl, YJO-
JKEHHbIE B HECKOJILKO HUTOK, COOTBETCTBYET MaKCHMaJIbHOMY
JIaBJIeHHIO HA OMHOYHO YJI02KEHHYIO TPYOY 1 COBMAJAET C Be-
JuuuHoH, onpenensiemor mo CHull 2.05.03—90.

Takum o6pasom, B3auMHOe BJHsHHE TPyG MHOTOHH-
TOYHOH YKJIAIKH UMEET MECTO TIPU PACCTOSIHUH B CBETY MEKILY



“Young Scientist” - #15 (149) - April 2017

Technical Sciences ‘ 45

onax / KH

1,8

CH=uII2.05.03.90

1.6
: . | —|
14— 1 S — Kpaiiasas Tpyda
MHOTOHHTOYTHOH YEJIAIKH
1,27 Cpennss Tpyda
. n MHOTOHHTOYHOH VKIATKH
] 1 2 3 4 5

Puc. 1. 3aBMCMMOCTL MaKCUMaNbLHOTO AAB/IEHUA HA TPYObI (G ) OT KoJMuecTBa HUTOK (n)

» OMAX
!((((_._‘.

1.6
1.4 /

-/ al-

n

1.2 »

0 0,5 1,0 1.5 2.0 2.5 3.0

Puc. 2. TpachMKn 3aBMCMMOCTH MAaKCUMaJIbHOTO AaBNeHus rpyHTa (o )
Ha TpY6bI OT paccToaHUA B cBeTy (d) Mexpay HUM:
@® ——— oguHOYHa# TpVDa;
—0— cpeguasa TpyHa MHOTOHHTOYHOH VEIATKH

M d<3D W IpUBOMKUT K CHUKEHHIO MAKCHMaJIbHOTO JIAB-
JIEHHs TPYHTA Ha HUX 110 CPABHEHHIO C OJIMHOUHO YJIOYKEHHOM
Tpy6oH.

[laBnenue G Ha CPeIHIOD M KpalHIO0 TPyOy JOCTH-
raeT MHHUMaJbHOTO 3HadeHusi pu d=0 TpyO, YI0KEHHBIX
BIJIOTHYIO, W cocTaBJsier coorBerctBeHno 0,74 u 0,85 or
MaKCHMaJIbHOTO JaBJIEHHsT HA OIMHOYHO YJIOXKEHHYIO TpyOy.
Ha ocHoBe noJiyueHHbIX 3aBUCHMOCTElH BEJIMUHHBI JaBJIeHHS
OT PACCTOSIHUST MEXKy TPyGaMH BbIBEEHbI CeLyoline Gop-

max

MYJIbI JIJ1sT OTIpeie/IeHNsT KO QUIIHEHTOB JIaBJCHHs IPyHTA Ha
TpyGbl MHOTOHHTOUHO# yK1akn npn 0 < d/D<2.5
Ky =0.1d/D +0.75;

5. =0.01(d/ Dy +0.02 d/D +0.9’

npu d/D>2.5
C K
Ky =Ky =1,
C
e K§,, K5, KO3 UIMEHTBI, YUHUTHIBAIOLIME CHHU-
JKEHHEe MAaKCHMaJIbHOrO JIaBJIeHHsI PYHTa COOTBETCTBEHHO
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Ha KpalHIO U CPeHIon TPyOy MHOTOHMTOUHOMN YKJIAJIKH 110
CpPaBHEHHUIO C OIMHOYHO YJI0KEHHOH TPYOOIi.

Takke HcCIeNIOBAHO BJMSHME PACCTOSHUS MEXKIY TpYy-
6aMu Ha HAMPsKEHHO 1e(hOPMUPOBAHHOE COCTOSTHHE MEXaHHU -
YeCKOH CUCTEMBI.

Jlurepatypa:

st Gosiee ToJIHOTO aHaM3a aBJeHHs TPyHTa Ha TPYObI
MHOTOHUTOUYHOH YKJIaJKH PACCMOTPeHbI SMIOPbl paaHabHbIX
(6,.) M KacaTe/bHbIX (T) AaBJeHHI PPYHTa NPH Pa3JHYHbIX M1a-
pameTpax yKJIaJKi MHOTOHUTOUHBIX TPYO Ha MJ0CKOE TBEPIoe
OCHOBaHHe.

1.  W. WM. Cadapos. KoneGanusi 1 BOJIHbI B JMCCHIIATUBHO HEOMHOPOAHBIX cpefax M KoHcTpykuusix. Tauikent: ®AH,

1992i1., 250c.

2. C. C. Kawowmos, M. U. Cadapos. PacnipocrpaHenue u qudpakiinst BOJH B IMCCHNIATUBHO-HEOJAHOPOIHBIX LIUJIMHpHYE-
CKHX e(hOpMHpYeMbIX MeXaHnuecKux cucremax. Tamkent: ®AH, 20041, 218c.

MeTtopabl oueHKH PUCKOB HapyLweHua uesioCTHOCTHU
VIHCI)OpMal.l,MVI B ceTaAxX nepepayu AdHHbIX

[xypaeB Pyctam XycaHoBMY, CTapwuii npenogaBaTens;
Ymup3sakos baxoanp MamagnépoBuy, acCUCTEHT;

A6aynnaes [uép baxTMEpoBUY, MAaruCTpaHT
TalWKeHTCKNIT yHUBEPCUTET MHOPMALIMOHHBIX TEXHONOTUI UMeHU anb-Xope3mu (Y3bekucraH)

B cmamoe nposodumca anaiu3 memodoos 3auunol 0N Hapywerus 4eaocmuocmu ungopmayuu 6 cemsax nepedauu
dannoix. Ha ocnose anaruza cayuaiinolx 1 npedHamepernolx Yyepos paccmompenol UMUMAayLoHHas modeab 044 uccae-

dosaHusi Memodos KOHMPOAsL yeaocmuocmu LLH(I)OpMaL{LLLL.

Karouesvlie crosa: ysassumnocmo, yeposa, puck, UHHOPMAYUOHHAL OE30NACHOCTb, OYEeHKU UHDOPMALYUOHHOU Oe30-

nacHocmu, yeaocCmHocmb

BBepeHune

[Iupokoe ucnoJsb3oBanue B ceTsix [111 3apyOeKHbIX TeX-
HOJIOTHH W 000pYlOBaHHsl, OHH JAEJAIOT UX 3aBUCUMbIMH OT
YPOBHsT MH(OPMALIMOHHOH 6e30MacHOCTH, TaK KaK HaJndne
CKPBITBIX YSI3BUMOCTEH YCHJIMBAIOT ONACHOCTh HeCAHKIMOHHU -
POBAHHOIO BMELIATE/ILCTBA B UX (DYHKLHOHHUPOBAHHE.

[Tostromy mnpobJiembl HHPOPMALMOHHOK 6e30MacHOCTH
cereil T[] cranoBaTcs Bee 6oJ1ee BasKHBIMU M aKTYaslbHBIMH.

OTcyTCTBHE METOJI0B OLIEHKH HH(OPMALMOHHON Ge3omnac-
Hoctu cerelt 1] He mosBosisieT MX onepaTopoM MPOBOAUTD
CpaBHHTEJ/IbHBII aHa/M3 3aTpaT Ha obecredeHHe MHQopMa-
LIHOHHOH 6e3011aCHOCTH ¢ PUCKAMU HH(OPMALUOHHON 6e30-
[IaCHOCTH, BO3HUKAIOLLUMH I1PU OTCYTCTBUU CHCTeMbl obecrie-
ueHHst MH(MOPMaLIHOHHON 6€30MacHOCTH.

B Hacrosilliee BpeMsi pa3BUBAIOTCS! 1Ba OCHOBHbBIX METO/M -
YeCKHMX HalpaBJIeHUsl, KOTOpPble MOIYT ObITb HCIOJL30BAHbI
JU1s1 OLLEHKH HH(OPMALIMOHHON 6e3011aCHOCTH ceTeil TeJleKOM -
MYHHKALUH:

— IlepBoe HallpaBJ/ieHHe OCHOBbIBAETCSl HAa HCIIO0Jb30-
BaHWUM JUIl OLEHKH HH(OPMALMOHHOH Ge30MacHOCTH Co-
BOKYIIHOCTH CTPOrO OIpeJle/leHHbIX TpeOOBaHUi, KOTOPbIM
JIOJIKHBI Y10BJ1eTBOPSITH ceTh [ T11 (KayecTBeHHbIEe KPUTEPHH ).

— BTOpOe HanpaBJ/eHHe OCHOBBIBACTCsl HA OLIEHKE PHCKOB
HAPYLLIEHHUs] OTAEJNbHBIX COCTABJSIIOLMX HH(OPMALMOHHOM

6€30MaCHOCTH T03BOJISIIOLLEE OIMPEIEIUTb KOJHUECTBEHHbIE
XapaKTepUCTHKH MH(popMaloHHol 6e3onacHocTu cerelt [1]]
(KoJIMueCTBEHHbIE KPUTEPHH )

AHaJu3 pUCKOB COCTOUT B TOM, UTOOBI BBISIBUTD CYIIECTBY -
[OIIHMe PUCKH HMH(OPMALMOHHOH 6e30MacHOCTH H OLEHHTh
UX BEJIMUMHY (laTh UM KayeCTBEHHYIO WJIM KOJHYECTBEHHYIO
OUeHKy). B pesysibrate BbISIBJISIOTCS Yrpo3bl HH(OpMALH-
OHHOI 6€30MacCHOCTH ¢ OOJIbLION BEPOSTHOCTbIO Peasu3aliui,
NPUBOJISLINE K CYILIECTBEHHBIM pa3mepaM yliepoa.

Ouenka pucka Hapyuienus tenoctHocetu CITIL sBasiercs
Ba’KHBbIM METOZIOM 00ecredeHUs peajii3aliii BblOpaHHbIX Me-
XaHU3MOB 06ecreuenHsl 11eJ0CTHOCTH HH(OPMALHH.

OcHoBHOH 3aayell OLEHKH PUCKA HapyLUIEHHsT LeJ0CT-
nocru CITJL siBasieTcsi pazpaboTka METOJOJIOTMH 3ajlaHusl
yrpo3 CI1JI u onpenenenust notepb BCEACTBHE peanu3aliu
TOU HJIK HHOW yrPO3bl HAPYLIEHHS LEJTOCTHOCTH.

Mertopl peasnu3alii NOTEHLUMANbHBIX BO3MOXKHOCTEH 3a-
LLIMTBI IpoLecca fepeiauk AaHHbIX OT yrpo3 HapyLIeHHs! B pe-
LIatoLLel CTerneHH ONpeesioTesl MoKkasaTeasiMi 3ppeKTHB-
HOCTH HCIOJIb30BAHHUS PA3/IHUHBIX MEXaHU3MOB 3aLUTHI.

B o6aactu ouenkun B CI1/] pasBuBaercs B Hacrosiiiee
BpeMst IBa OCHOBHbIX METOUYECKHUX [10X0/1a.

[lepBblil 1101X0 OCHOBBIBAETCSI HA HCIIOJbL30BAHUH IS
ouenku Vb CI1JI coBokynHOoCTH cTporo onpe/eneHHbIX Tpe-
6GOBaHUI U CBOHCTB, KOTOPbIM J10JKHBI yioBaeTBOPsTL CITJI
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HirsaiTes Surgal fioraas

Puc. 1. 06wuit BUA NPOrpamMmbl PacyeTa BECOBOro CMEKTPa ANA UMKANYECKUX KOAOB

A" ANropuTME KOHTPONA LENOCTHOCTH ABHHEIX

TikHa GuToeol cTpokwy

O 4eura O S6ur & 166w O 2060 O 266 O

AAropuTH

BEMMCNEHHE BECOBOMD CrIekTpa | MIMMWTSUMA HSPUWEHKA LEADCTHOCT |

[cAC+TU ITU B.704) |

ManHor
[RETES|

SRS CyaiiHsle owwbkH npH nepeaade | MpeaHamepetHan yrposa uenocTHoeTH]
[~ Nofiaenars Mapkep | J ‘ J
¥ [MoacesTrka owmbok [ [

(TnpasnAembie AaHHEIE MoHHHMaEN I AaHHEIE
Me| NaHHsie |EHE Wﬂar—mble |EITa'ruc CRC

0000000000000000 0000

2 0000 0000000 000 1110
3 1101110001101101 0000
4 0011001111011700 1m
5 010000111011110 111
6 1010101111110001 ol
7 0101000110010101 oo
6 001001101011 ol
3 Mmoot 11 Mepenart -

10 0110110011111000 1011
17 0001 00111117110 1m0
12 0111100110001100 1100
13 0001007100001 0000 1011
14 1101011107 000010 0o
15 0000111107 001010 1000
16 01007 0110007 0 01 oot
17 111 01011010011 1100
18 0101117000101711 1000

Nor onepaumin

Puc. 2. BUA MMUTaLMOHHOW MOAENU ANA UCCNEL0BAHMA METOAOB KOHTPOA LeIOCTHOCTU
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JlaaHbIe

Mapxkep (4 Outa)

KOHTpOJ'IL OECJIIOCTHOCTHU

Puc. 3. Bua chopmupoBaHHOro coobieHus

A AnropuTme

Lnuna GHTOBON CTROKL AAropuTr

TomaHor

‘e 4Gura ¢ Bowr O 1B6uT ¢ 206ur O 2B GuT O

BhMMcAeHUE BecoB0ro cnekTpa  MMHT SUHA HAPYWEHIMA LEAGCTHOCTI ]

[CRE41TU ITU G.704)

-] [

RIS Cayuaiineie ownbke npW nepeaade W MNpeaHamepernan yrposa uenocTHooTH]
I~ Dotanars mapkep
Menowe | Eonewe | ]

# Moncsetka oumbior o o0 o

OTApABARSHbIE ASHHGIE T PUHLMEENbIE AaHHbIS

14z] O amHbie [crc 14:[ ansie Craruc CRC

1100 1010 1100

2 oo 1011 2 mm PASSED
3 1011 oo ERLL FALED
4 nm o 4 1m PASSED
5 10m ooio 5 10m passep
5 0100 o0 B 0100 PASSED
7 oolo o011 7 o010 PASSED
a oo 1011 3 0o PaSSED
3 mm 1000 4 0110 FAlLED
100011 1110 10 0000 F&ILED
11 11m o111 11 0000 FALED
120100 o0 12 0100 PaSSED
130111 1000 13 0100 FAaLED
14 0010 ool 14 0000 F&ILED
151101 011 15 0000 FAaLED
16 0100 o0 16 0100 PaSSED
17 1100 1010 17 1100 passep
181111 oion 121111 PaSSED

for onepauii

Puc. 4. BUa UMUTaLMOHHOM MOAENM OLEHKMU 6E30NacHOCTM NPU CIIYYaHbIX HApYLUEHUAX LEeNOCTHOCTH

[AF Anropurre:
DL BHTOBGH STRORM AT o Ao
" dGura ¢ Bowr o 16Gur ¢ 20 6ur ¢ 26 Gur |EF!E—4'\TL|[\TUG7EM] j AR TS

BoMMcneHHE BeCoBore cnekTpa  MMMHTSUWMA Hapuwerka usaocTHOCTI ]

ST Cyuaiineie ownérs npu nepeasie | Mpeanarepentan urposa uenocTrecTHiv
I Hotasaare maprep
I ] Merewe | J Eonble

[ Mopceerka sumbor IR P T
OTNpaBnsetbIe AaHHbIE N PHHIAMS SIS AaHHEIE

o] Dot [chC e[ atnee Craruc CRC

0000000000000000 0000 0000000000000000

2 0000100000001000 1110 2 0000100000001000 PaSsED
3 1101110001701101 0000 3 010010001071 00001 PASSED
4 0011007111011100 110 4 0011001111011100 PASSED
5 0100010111011110 111 5 0100010111011110 PASSED
& 1010107111710001 oo £ 1010101111110001 PASSED
7 01070007100101 01 mm 7 0101000110010101 PASSED
g 0010100101701011 oot g 0010M100101101011 PASSED
3 0101111101001011 111 9 00000071110000001 PASSED
10 0110110011111000 1011 10 0110110011111000 PASSED
11 0001010011111110 1010 11 0001 019011111110 PASSED
12 0111100110001100 1100 12 01111001 10001100 PASSED
12 00071 001000010000 1011 13 0000010010101 00 PASSED
14 1101011101000010 ono1 14 0100010011101100 PasseD
15 0000111101001010 1000 15 0000010001000100 PASSED
16 010010710001 0101 o011 16 0001 01 011001 0010 PASSED
17 111010701101 0011 1100 17 1110107011010011 PASSED
18 01011110007 01111 1000 18 0101117000701111 PaSSED

for onepauii

Puc. 5. Bup UMUTaUMOHHOW MOJENM OLeHKN 6e30NacHOCTM NpU NpeAHaMepeHHbIX HapyLEeHUAX LeJIOCTHOCTH

(KauecTBeHHbIE KpUTepHH). YinoBaerBopenue ornpesenentonn  crBue COUD onpenenennomy puxcnposannomy ypostio Mb
COBOKYIHOCTH TpeGOBaHUH U CBOHCTB omnpenessier coorBer-  CIT.
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JAuHa BUTOEOR CTROKM BArOpUTH

MonuHom

" ddura  Bour & 166w O 206w 26 Gur |ERE—AHTLI ITU G.704)

EbiucneHke BecoBorn cnektpa  HMMATSUMA HEPYWEHMA LENOCTHOCTH I

HnpasneHIe
P CnyualiHele owuiikK npy nepeaaqe v

[ Nodaenare Mapkep

Menewe | J Bonswe

[v Moaceetka owwtok [ A
(TNpaEAREMBIE AaHHEIE
e ManHee |CHC

0000000000000000 o000
2 0000 00000001000 o
3 1101110001101101 0000
4 0011001111011100 1101
5 0100010111011110 11
E 1010101111110001 oot
7 moioo0tiooioion mot
& ooioiootorioiotl mot
RGO AR RG] 1
10 0110110011111000 1011
110001010011111110 1010
12 0111100110001100 1100
13 0007001000070000 101
14 11010117071000070 oot
15 0000111707001070 1000
16 0001700010101 o011
17 1110000011 1100
18 0M101111000101111 1000

e

MNpeanarepeHHan yrposa uenocTHooTH

TIpLHMAErBIE 0,aHHBIE

12| NaHHble

(0000000000000000
2 0000100000007000
3 0000101001107100
4 0011001111011100
5 0100010111011110
E 1010101111110001
7 01010001100101 0
8 0010ooo 101011
9 0000001100011100
10/ 0000001001 011100
11 0001010011111110
12 0111100110001100
13 0000070010101100
14 0100070011101100
15 0000000000010110
16 0001070110010010
17 111001011010011
18 01011711000107111

o
el
2
3
[w]
0
]

Nor onepaumir

Puc. 6. Bua MMUTALMOHHO MOAENM OLLeHKM 6E30MacHOCTM NPU CyYaiHbIX HapPYIEeHNAX LeNOCTHOCTU C UCONb30BaHUEM
LMKAMYecKoro u3bbiTouHoro koga CRC-4-ITU 1 BbiBef,@HHbIMM pe3yNbTaTamMu

JIE TRy e—p— AnropuTia

MonvHorm

O ddura O Bdwr % 166 O 20 60T 7 2B6uT O |I:F!E-4-ITLI ITU G.704]

Eiaenenie secosoro crnigkrpa MMMATUHA HEPUWEHMA LENOCTHOCTH ]

SIS e PO ———

¥ [otissnare mapkep : J

¥ MoncesTes Qusiox

TP aEAREHBIE AaHHSIE

1| Narree [cAc [Mapren|
1100011 001010000 [T GG

2 010100111111000 mio mm

3 1011001010011 010 1110 noio

4 1101100000011011 1100 oo

5 101T011711001101 oooo oo

£ 0700711010000000 1000 no1o

7 00101 00110700001 moo noio

B 0701010001011001 mm oo

ERIURITIRALI ORI mm o1

10/ 0011111100100100 o011 oo .

1111010011001 mio o1

12 07000111011 01110 1111 mm

13 0111101 M o101 mio o1

14 0010011000110000 10m noio

151101111111010100 1111 o1

16 07001 00110001100 1o 0011

17 11000101 11010011 10m IR

181111100111111001 moo oo

~ [

TPeAHaMEPEHHAR UrPOSa USABCTHOCTHIV

Menewe [ ] Eonswe

TIpHMMaENbIE AaHHbIE

M2 DaHHbls CTaTyC MapREps

11000710010710000
2 01000000710710101
3 0001100770100001
4 1101100000011011
5 10110111711001101
£ 01001711010000000
7 0010100770100001
2 01010710001011001
9 0110100111101110
10 00000001010711110
11 0000000001101011
12 0100011101101110
12 0001010110011110
14 0001000170010111
15 00000710070001011
16 0100100170007100
17 1100010111010011
12 0010011100111111

o
B
4
5
(w}
sl
Gnl

for onepaui

Puc. 7. Bug UMUTaLMOHHON MOAENU C UCMIO/Ib30BaHUEM METOAa MAPKUPOBaHUA COOBLLEHUA NPU feNCTBUN

ﬂpenHaMEPEHHOﬁ yrpo3bi

Bropoii nonxon ouenkn B CI1/] ocHoBbIBaeTcs Ha aHa-
JIM3€ PUCKOB HapylleHUs 6e30MacHOCTH, TMpelycMaTpUBaeT
OLIEHKY PHUCKOB, CBSI3aHHBIX C OCYIIleCTBJIeHHEM yrpo3 6e30-
MaCHOCTH (KOJIMUECTBEHHbIE OLIEHKH ).

6e30nacHoCTH

HpI/ISHaBaﬂ BaXKHOCTb U HEOOXOJMMOCTb MCIOJIb30BAHUS
MEPBLIX TPEX N3 YKA3aHHLIX METO0B, B HACTOSIIEE BPEMsI OC-
HOBHO€ BHHMaHHE YJIeJA€TC METO/ly UMUTALlHOHHOTO MOJIE -
JIMPOBaHHUs1, B COOTBETCTBUHU C KOTOPbIM K MOTYT ObITb noJiy -
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UeHbl XapaKTEPUCTHKH OIPELeEeHHbIX MEXaHH3MOB 3alLUThI
B YCJIOBHSIX T€X WJIM HHBIX YTPO3 6€30MaCHOCTH.

Jlns ncesieoBaHkst METOJI0B OLLEHKH PUCKA HApyLLIEHUs Lie-
JIOCTHOCTH OblJ1a pa3paboTaHa UMUTALMOHHAS MOJIEJIb JI/1s1 MC-
CJIeIoBaHMS OLEHKH 6e30MacHOCTH MpPH CIydaiHbIX W Mpea-
HaMepeHHBIX HapylleHHusX wenocTHocTH. st paspaGoTKu
JIAHHOH TmporpaMMbl BblOpaHa cpena pagpabotku Borland
Delphi.

MmMutauponHas Moje/b MO3BOJISET peajM30BaTh Me-
TO/Ibl OLIEHKH PHUCKOB W MOJIyUMTb pe3y/ibTaThl He 0oOHa-
py»KeHUs OWIMOOK TP CJAydalHbIX W TIpeHAMEPEHHbBIX
yrpo3ax HapylIeHHUs 1eJJOCTHOCTH MepeaaBaeMblX TaHHbIX.
OO0uuil BUL porpamMmMbl orpejiesieHHsl pa3peleHHbIX KOM-
OUHALMH U151 LIMKJIHYECKUX KOJIOB MPECTaBJ/eH Ha PUCYHKE
1 ¥ BUL UMUTALMOHHON MOJIEH U1l UCCIEA0BAHUS METO/IOB
OlLIeHKH 6€e30MacHOCTH CPEJICTB KOHTPOJIS 11€J0CTHOCTH Ha
pucyHke 2.

B niporpamme MCMosib3ytoTcst aJaropuTMbl POBEPKH HApY-
LLIEHUS! LLeJIOCTHOCTH MH(OPMALMH TTPH UCTTOJIb30BAHUH LIHKJIH -
uecKuX Koj1oB. TakxKe HCI0JIb3YeTCsl aITOPUTM TOCTPOEHHST pas-
pelLIeHHbIX KOMOMHALMI LHKIMUECKUX KOJOB M ONpeJe/eHus
1 UX BECOBOTO CrieKTpa. Kcnosbayercess MeTos MapKupoBaHus
nepefaBaeMoro CoOOIIeHHsT IS TIOBBILIEHHS 3aIHIIEHHOCTH
OT HapyLIeHHs eJOCTHOCTH MPH TpeHaMepeHHbIX yrpo3ax.

[TopsiioK BBINOJNHEHHS 9TANOB B UMHTALLMOHHON MOJEJH
HapyLIeHHsl KOHTPOJIST LLeJIOCTHOCTH:

1) BbiGop JIIHHHBI CTPOKH B GUTAX;

2) BriGop anroputma npoBepKH HapyLIeHHs! LeO0CTHOCTH,;

3) @opmupyroTest BLIOpaHHOE KOJIHUECTBO CTPOK C MPOBe-
POYHBIM KOJIOM KOHTPOJISI 11€I0CTHOCTH;

4) Bri6op BapuaHTa HapylleHHUs 11€7I0CTHOCTH:

4.1) Cayuaiinble olIMOKY TIPU TIepeayde;

4.2) TlpennamepenHasi yrpo3a LeJ0CTHOCTH;

5) Haxarb kronky «[lepenatb»;

6) BbiBoj pesysnbraToB Ha opmy.

AnropuTM™ /7S aHaJM3a METOJIOB KOHTPOJIS 11€0CTHOCTH
npejcTaBJsieT coOoi:

— TreHepartop cyyalHbIX CTPOK AaHHBIX;

— QJITOPUTM  BBLIUMCJICHHS UMKJIMUECKHX H30OBITOUHbIX
KOJIOB;

— MeToJ MapKHUPOBaHHsI MTepefaBaeMoro coo611eHHs;

— VMUTALMIO HAPYLIEHHUS LEJOCTHOCTH HH(OPMALUK TPH
C/ly4aliHbIX U NpeJIHaMEePEHHBIX yrpo3ax 6e30MacHOCTH;

— TPUEMHYIO 4acTb, ONPEIESIOLLYI0 BO3MOXKHOCTb He
oOHapYKEeHUST OLIUOKH.

Jluteparypa:

Metos MapKUpoBaHHsi COOOLLEHHST T103BOJISIET BbISIBUTD
JIEHCTBUSI 3JI0yMbILLIEHHUKA. EC/M 3/10yMbILLEHHUK 3HAET,
4TO MepeaaBaeMoe cooOlIeHHE TPOBEPSIETC HA LEJOCTHOCTD
OJIHMM M3 aJrOPUTMOB KOHTPOJISI 11€JOCTHOCTH, MPH BbIYHC-
JICHUH KOHTPOJISI L1€JIOCTHOCTH /ISl 3TOr0 cooOLleHust OyayT
MCIOJb30BaThesl 4 MuiHux 6uta (Mapkep), 4To B CBOIO Ove-
peb GyleT BbISIBJEHO TPOrpaMMOH MPH aHau3de cOOOLIeHH S,
TaK KakK B [IPOrpaMMe UCIOJIb3YIOTCS PACUETHbIE JaHHbIE KOH-
TpoJisi LiesiocTHOCTH 6e3 yuéra nocsenHux 4 6utos. Bua cdop-
MHPOBAHHOTO COOOIIEHHS NPEACTABIEH HA PUCYHKE 3.

K coobuienuto poGaBssieTcst Mapkep, COCTOSILLMH U3
4-X OUT BBIYHCJECHHBIH CyMMOH Kaxjaoro 2-ro 6ura 6Joka
JbIHHBIX, T.€. €C/IH COOOlLEeHHe COCTOUT U3 8- OUT To M =
2-1i 6T + 4-i1 6UT +6-i1 6UT +8-i1 6uT, rne M-mapkep.

B cayuasix neiicTBus npeaHaMepeHHbIX BO3NEHCTBUN pac-
CMOTPEHHbIE METOJIbl KOAMPOBAHUS JIOJXKHBI UCMOJIb30BATHCS
COBMECTHO C MeTOflaMH KpHUTMTOrpaduieckoro npeodpaso-
BaHWs MHQOPMALMH CO3MAIIIMMH YCJIOBHS, MPH KOTOPBIX
Jydyuled ctpaterueil AefcTBUs HapylIWTess, HanpuMep s
BHeCEeHHsl He 00HAPYKUBAaeMbIX OLUMOOK B MepeaaBaeMoe co-
oblieHue, obecrneunBaollell eMy HauGOJbLIMHA BbIMIPHIL,
Oy/IeT cTpaTerust BO3AEHCTBHS CIyyaliHbIMK TTOMEXaMH.

AHasnu3 pesyJasTaTOB UMHMTALMOHHOH MOJENH ISl HccJe-
JIOBaHHsI METOJ0B OLEHKH OE€30MacHOCTH MpH CJyd4alHbIX
U TIpeJHaMEePEHHbIX HapYLIEHHSIX L1eJJOCTHOCTH.

3aknyeHue

[1pn MMHTALMOHHOM MOJICIMPOBAHHU YIPO3 HApyLIEHHS
eJIOCTHOCTH UH(OPMALIUK ObLJIO BbISBJEHO CJEIyHolIee:

— Ilpu cyyaiiubix yrpodax 6€30MacHOCTH €CTb BO3MOXK-
Hocth B 10—15% nepenasaeMblX NaKeTOB MOJIYyYHTh HE0O-
HapyKEHHYI0 OLIHOKY, YTO MOXKET MPUBECTH K HapyLICHHIO
1eJOCTHOCTH. [/l MOHMXKEHHUST BEPOATHOCTH HEOOXOIUMO HC-
M0J1b30BaTh 00pasylolye MoJHHOMbBI ¢ 00Jiee BBICOKUM KO-
JIOBbIM PACCTOSTHUEM — 3TO JIOCTHraeTcst MyTeM BbiGopa Mo-
JIMHOMOB € 00Jiee BbICOKOH CTeNeHbI0.

— Ilpu npenHamepeHHbIX yrpo3ax —3J10yMbILIJICHHHK
MOKET TIOJIyYHTb TAKET, UBMEHUTDb JAaHHbIE U €CJIH OH 3HAEeT
aJTOPUTM HCTIOJb3YEeMbIll Il KOHTPOJIS LEMOCTHOCTH —
MOJKET MepPeCcUnTaTh UUKJANUECKHH H3OBITOUHBIN KOJI, B CJIejl-
CTBHH UETro MpH MpHeMe OlIHOKA He BbISBUTCS.

— Ilpu wucrosnb30BaHMM MeToJa MapKUpOBaHHsi €000-
LLIEHUST 3HAYUTEBHO YBEJMUMBAETCS BEPOSITHOCTL OOHApY-
JKEeHUs OLIHOOK.
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OueHka TOPMO3HbIX CBOMCTB MaJIOTOHHAXXHOI0 aBTONOE3a

enesHos EBreHunii ViBaHoOBMY, BOKTOP TEXHUYECKUX HayK, npodeccop;
Mopotukoe AnekcaHap JIeOHMAOBMY, MarUCTPaHT;

Hene3zHos PomaH EBreHbeBny, KaHAMAAT TEXHNYECKMX HAaYK, CTaplWid npenojasarteb
Bonrorpafckuii rocyaapcTBEHHbIN TEXHUYECKUIA YHUBEPCUTET

B cmamoe npusedeiivl pe3yibmaniol UccAe008AHUL MOPMOHOLY CBOUCIME OOUHOUHOEO ABMOMOOUAS I A8IMON0e30a
Ha eeo base. YemaHoBAeHO BAUIHIE BECOBBLX Ll KOHCMPYKNMUBHOLX NAPAMEMPO8 NPULENa Ha NoKazamet sghexmus-
HOCIMU MOPMOHCEHUA U YCMOUMUBOCMU OBUNCEHUS MAAOMOHHANCHOO ABMON0E30a 8 YCAOBUIX HEePABHOMEPHOCTU
deticmaust MOPMO3HOLX MEXAHUIMOB U CHOPMYAUPOBAHDL 3adatil OALbHeUULUX UCCAeO0BAHILLL.

Karouesole crosa: asmomoburs, MaromorHadNcHbLi a8monoeso, msaeau, npuyen

Ha COBPEMEHHBIX JIETKOBBIX M MaJIOTOHHAXKHBIX TPY30BBIX aBTOMOOHJISIX YCTAHABJIHMBAIOT BBICOKOI((EKTUBHBIE TOP-
MO3HbI€ CUCTEMbI, KOTOPbIC ITO3BOJIAIOT pean30BaTh CLIEITHOH BeC J1aXKe MOJIHOCThIO I'pyKEHoro aBTOMOOMJIS HA Joporax
C BLICOKUM KOBCbC]DI/ILU/]eHTOM CLENJIEHNA. B CJIydae 2Ke UX sKCItyatalilii B COCTaBe aBToroesaa, COBMECTHO ¢ OAHOOCHBIM IMTPH -
LENoM, UBMEHAIOTCH YCJIOBUST IBU2KEHU A aBToMoOuJist. [TosiBasiercst JIOTTOJIHUTEJIbHOE BOSﬂeﬁCTBHe CO CTOPOHBI MpHUlena, Me-
HSIOTCS 3aKOHOMEPHOCTH U3BMEHEHHsT CHJIOBbIX U KHHEMATUYECKHX TTapaMeTPOB IpoLecca TOpMO2KEHHs1, BOSHUKaeT HeOéXO,ZII/I-
MOCTb COIVIACOBAHUSI TOPMO3HBIX XapaKTEPUCTUK TsAraua u npuiena. [lonoxeHnue ycyryomasiercst TeM, 4To TOPMO3HAs CUCTEMa
TaKOro Tsrada npoeKTupyerTcs, ucxoas U3 yCJ]OBl/lﬁ TOPMO2KEHHSsT OIMHOYHOT'O aBTOM06l/1J1$1, a 9KCITyaTHPYIOTCs aBTOMOOMJIU
U aBToIoesia rno OAHUM U TEM 2Ke 10poram. KTOMy 2Ke OOJBIINHCTBO OTHOOCHBIX MPHUILIECITIOB HE UMEECT coOCTBEHHOH paéoqeﬁ
TOpMOSHOI;I CUCTEMDbI. HOSTOMy BJIMsIHHUE TIpHULIEITIa Ha TOPMO3HbIE CBOHCTBA aBToIoes/ia 10/KHO YKJIaAblBaTbCsA B OIPEJIE -
JIEHHbIE MPeAeJ/Ibl, 3aJlaBaeMble MapaMeTpaMH TPaHCIIOPTHOI'O NMOTOKA U perylaMeHTUPOBAHHbIE B HOPMATHBHBIX JIOKYMEHTaX.

C HEJbI0 OLLEHKH TOPMO3HbIX CBOWCTB OJIMHOYHOI'O aBTOMOOMJISI H MaJIOTOHHAXKHOT'O aBToI10e3/la Ha ero 6ase ObLIU npo-
BeJIeHbl pacueTHble MCC/IEIOBAHMS C UCIOJIb30BAHUEM MaTeMaTHUECKHX MOjlesieil, onucaHHblX B paborax [1, 2]. YuuTbiBas,
uTo HauboJblee pacnpocTpaHeHue, Mo KpaiiHel Mepe, B Hallell cTpaHe, MOJMYUHJIM MaJOTOHHAXKHBIE aBTOMOe31a, chopMH-
poBaHHbIE Ha 0a3e JIETKOBLIX aBTOMOOWJIEH U OJTHOOCHBIX, HE OCHAUICHHBLIX TOPMO3aMH (ﬂaCCI/IBHbIX), NpHUIEnoB, OCHOBHOE
BHUMaHHe ObLJIO y/leJeHO PACCMOTPEHHIO UMEHHO 3TOH KaTteropuu TpaHcrnopTHbix cpeacts (TC). Humxe B kauecTBe npumepa
IoKasaHa pacyeTHasi cxema (pHC. 1) W IIpUBEIEHbI YPaBHEHHUST MaTreMaTHUeCKOH MOJIeJIM MaJIOTOHHa>KHOI'O aBTOI10€3/1a, OIMHUChI -
Barouuye rnJjockKornapaJiie/ibHoe IBU2KE€HHE HEHTPOB MacCC 3BE€HLEB, KoJieGaHus UX NnoApeCcCOPEHHBIX U HEMOAPECCOPEHHBLIX Macc
K CaMOITOBOPOT yIpaBJisi€MbIX KOJIEC Tdra4da.

mX,=—R,—R,+P,;

maya = RU1 R, +R 0+P ;

ay?

Jv. =, (I),d =M, + ]\/I"2 +aR, —0R,+ P, (b+1),
mn‘k.n = _Rz'$ - ux;

m“y'” - Rz/i uy’

oY —Jnb, =-Rzd+R, (I, -a)

m, 2, =-Z,—k 2 +k,a,—c,z, +c,0, +Zc.§v+2k/§/;
m, 2 =R, -k 2z —k, o, —cz —c o, +kE +c, &y
6] = (R + Ry, P, (hy ~h,) = Z,(b+1)~k,, &, +
+kdz.2 c o+c, 2z, —kal +k, b&z—claé_,]+czb§2;
S 0, — i"d_(R +R )My, —ROh, — P, (R, —h,)—
kd¢¢ +Cd¢¢ +hdy (€, _Em)"'k"z Ay €y, =8y, )+
6 K1(<t:1n §1“)+Cg Ay (Eoy —E50)5

=Rpshy + R, (hy, = h )= Ry ([, —d) =k 0, =
—/e .z -c,, 0, —C, 2+k déd,
J]'I'Y(I)” J" ;/'" RJ3 g”+R[U(hg” h,)— k”d,d)” €y O, +
+kyd, (E_»:;n ézn )+ed, (s, =&y, )
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Puc. 1. PacueTtHas cxema nnocKkonapaajieNibHOro ABMXXeHUA aBTonoesaa

S0, =Ry h{m +R, (hg” hK") Ry, —d)—k, a, -
—k L2, = C 0 —C L2k dé’;;,

s, fw“'/n R[,; gn+Rm,(hgn )=k b, =y 0,
+k dn(gjn &5[)"‘5 dn(im Egu s
m],‘é]/‘_k](zll‘ E)[j) km]E.&lj+C](le_glj)_C|u]E.!1j;
mgjégj:kg(ézj_§2j)_k.;.z§2/+C2(22/‘_§2/’)_Cm2§2/’;
ms; é:sj = kf} (é:sj - E).’jj)_km!j E.!.‘}j +0y (Zssj - E->3j)_C|113 &:5/';
9—1[ “ DRy~ 2 kB, hoé—cpe—M,;sgnéJ,

K

+

e R R R — CyMMapHble KacaTteJsibHble, O0KOBble H HOPMaJibHble peaKlH, AeHCTBYIOlIHE Ha KoJleca COOTBETCTBYIOLINX
ocei aBTOHOQSIIa, P, P,,— npojoiibHast 1 norepeuHasi COCTaBJSIOLINE YCHIIHs HAKaTa; Xa n,yan YCKOPEHHU$ 1IEHTPOB
Macc 3BeHbeB aBTonoesa; M  — rnoBopauMBalole MOMEHTHI, IefiCTByloLme Ha Tsiray; a, b, B, _,, hg“, hl,l,dc,c,c,.,

o R R R R € C L C L C R R R R — pasMepHBIE H KOHCTPYKTHBHEIE NapaMeTPbl 3BeHbEB aBTONOE3]1d; X, — CyM-
Maprle BepTI/IKaJIbeIe repeMelleHust HeHOLlpeCCOpeHHbIX Macc aBTOIOe3/a; q — YroJl CaMoroBOpOTa YIIPaBJisieMbIX KoJec
Tsiraua; i, — CyMMapHblil MOMEHT HHEPLHMH KOJIEC H PYJIEBO TPATIELHH OTHOCHTENbHO WKBOPHEH; My = (Ry1 — Ry1) log —
MOBOPaYMBAIOLIMA MOMEHT, JEHCTBYIOLIMA Ha ynpaBjseMble Kojeca; [ . — miedo 0OKaTKh; k, — KOI(PHULHMEHT yrIoBoi
JKECTKOCTH LIHMH; €, A — NpHBEIEHHbIE XaPAaKTEPHCTHKH JKECTKOCTH H JIeMII(pHPOBAHHs B PyJeBOM yrpaBiennu; M, — mo-
MEHT CYXOT0 TPEHHS.

AhheKTHBHOCTL TOPMO3HOM CHCTeMbl OLEHHBAIOT [ 3, 4] 110 Be/IMUHHe TOPMO3HOTO MYTH S, OTHECEHHOTO K HavyaJIbHOH CKO-
pocti V, TPAHCIIOPTHOTO CPEACTBA U/ UK CPeHEMy 3HAUEHHIO 3aMeluIeHnst | B xote uenbitanuit. [list TC kateropun M| pu
MCHbITaHUsX THra «0» ¢ OTCOENMHEHHBIM JBUraTe/IeM HOPMATHBbI 3(hPEKTHBHOCTH COCTaB/IAIOT: j * 5,8 M/c?; S £0,1V, +
0,0067\702. [Ipennucannas 3¢peKTUBHOCTb JIOJIXKHA 10CTHraThes 6e3 6oKoBoro 3anoca TC B moJioce BHAKEHHS LIHPUHOM BA =
3,5 M W MpeBblIlIeHUst KypcoBoro yria g = 15°, a 3ajiHue KoJjieca He JI0JKHBI OJIOKHPOBAThCS PaHblile TIePEIHNX KOJIeC MPH KO-
spprumente Topmorkennusi z = j /g or 0,15 10 0,8.

DbheKTHBHOCTL TOPMOXKEHHS] aBTOMOe3[a C HeOCHAIIeHHBIM TOPMO3aMH IMPHIENOM I0JKHA COOTBETCTBOBATH MHHM-
MaJIbHOH 3(PPEKTUBHOCTH TOPMOKEHHUST aBTOMOOMJISI-TsArauya Mpu UcnbiTauusx tuna «0», a cpeaHee 3aMmeljieHle aBTonoessa
OTPEIeJISIETCs] PACUETHBIM MyTEM

M,

r‘lll jd M +M

Ec/ii B KauecTBe TAraya MCMoJib3yercs JIErkoBoi aBTOMOOK/Ib KaTeropuu M, To BeJIMuKHa j, JI0JKHA COCTaBJISITh He MeHee
5,4 M/c? Kak ¢ HarpysKoii, Tak ¥ 6e3 Harpysku. [Ipuuem npoBeieHne J10pOKHbIX MCTIbITAHHiA He TpeGyeTcs.
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Y4uTbIBasl yKa3aHHble PEKOMEHIALMH, TIPH MPOBEIEHUH PACYETHBIX MCCJEIOBAHUI B KayecTBe OLIEHOYHBIX MOKa3aTesel
OB/ TIPHHSITHI [TOKa3aTe/n 3heKTUBHOCTH TOPMOKEHHST S, j, M NOKasaTe/n h ; yCTORYMBOCTH, MPeICTaBsiOLLIe COO0H 0T-
HOUIeHHe HeOoOXOAUMOH il TOPMOXKEHUST LIMPHUHBI MPOE3KEH YACTH K MUHUMAJILHO JIOMYCTUMOH MO YCJI0BUSIM 6€30MacHOCTH
JIBH2KEHMUS,

- 2|y, +a,(—b,)siny,|
nyai B |Bl - Bar ,
2y —d siny
S W B e 1 (2)
nU" |BL _Bnr|
nyan = Min(nyaﬂnyn )7

e Bar,
W IpHLena.
[TokazaTesib YCTOMUHBOCTH MOXKET MPUHUMATh KaK MOJIOKHTENbHbIE, TAK H OTPULATE/bHbIE 3HAYEHHS, TPHUYEM TMOJIOMKH -

B — rabGapuTHas LIMPHHA 3BeHbEB; @, b, d — paccTosiuyus OT LeHTPOB Macc 10 KpalHHX TOUeK Ky30Ba Tsraya

TeJIbHbIe 3HaUeHHst h 00yC/I0BIMBAIOT 0G/IACTb YCTORUHBOTO, @ OTPHLATE/IbHbIE — HEYCTOHUYHBOTO ABHKEHHSL.

Hapywenue ycroitunsoctu TC npu TopMoxkeHHH MOXKeT ObiTb BbI3BAHO MOSIBJEHHEM MOBOPAYMBAIOLIMX MOMEHTOB M
BCJIE/ICTBHE HEOJMHAKOBON 3(h(heKTUBHOCTH JIEHCTBUS TOPMO3HbBIX MEXaHH3MOB Ha KoJiecax OJIHOMMEHHbIX 0cel, KoTopast Xa-
pakTepusyetcs Koa(dHLMeHTaMi HadalbHOK HepaBHOMePHOCTH «R ». Hazosem kosieco ¢ Gosibliei 3hheKTHBHOCTBIO TOPMO-
JKEHHUST €OTCTAIOLIMM», a ¢ MeHbllel — «3aberatolum». Torna

k,=1-R_/R..,
rie R , R — KacaTesibHble peakLMH Ha «3a0eraioiem» H <OTCTaloLeM» KoJecax.

B kauecTBe 061beKTOB HCC/eI0BaHKs OblIHM TIPUHSATHI JIETKOBOH aBTOMOOK/IL MaJIoro Kiacca ¢ napamerpamu: M, = 1420 kr,
L,=24ma=134mb=1,06wm, hga =0,65m,p, = 8,1 MIla, {, = 0,3 ¢ u MaJIOTOHHAKHbII ABTOMOE3]L B COCTABE ITOTO
aBTOMOOMJIS1 U OIHOOCHOTO npullena. Pacuersl npoBoau/ncs ais ciydast topmoxkenuss TC Ha ropu3oHTa/IbHOM ydacTKe J10pOru
C NOKPbITHEM Xopotuero Kadectsa (j = 0,8) ¢ nauanbHoit ckopoctu V) = 80 KM/u. B Xo/1e Hee/e0BaHmii M3MeHsINCh: 3arpy3Ka
(m,,) 1 BbicOTa LeHTpa Mace npuiena (A, ), KOShQULHEHTD £ HePaBHOMEPHOCTH 1 KOI(MULUHEHTB COMPOTHB/IEHHS GOKO-
BOMY YBOJ1y kyi.

C LIeJIbI0 TIO3TAMHOT0 H3YUeHHs BJHSHUS PA3JIMUHbIX (DAKTOPOB Ha TOPMO3HbIE CBOMCTBA B JIAHHOH pab0Te HE YUMTHIBANOCh
BJIMSTHHE CAMOTIOBOPOTA YIpaBJsieMbIX KoJiec aBToMoousst 1 ABC Ha yeroitunBocts nukennst TC. Dt Borpockl 6yayT pac-
CMOTPEHBI T032Ke.

Pacuetbl mokasaJiu, 4To NpH 3alaHHbIX HCXOAHBIX 3HAUEHUSX [TaPaMETPOB TOPMOKEHHE OJIMHOYHOTO aBTOMOOMJIS U aB-
TOMnoes3/la ¢ NacCHBHbIM npuuenom npu m = 300 Kr, 4TO COOTBETCTBYET JOMyCTHMOK Macce MpuLena, 3asB/IeHHON 3a-
BOJIOM H3TOTOBUTEJIEM JJAHHOW KATETOPUH aBTOMOOUJIEH, TPOUCXOUT IOCTATOUHO 3(PPEKTUBHO U COOTBETCTBYET TpeOOBa-
HHUSIM HOPMATHBHBIX IOKyMEHTOB. 3HaueHHs nokasaTesell 3((heKTHBHOCTH COCTABHJIN: /1151 ONMHOUHOTO aBTOMOOMJIT — S
=372m,j,=7,6 M/c2, a st aBTOnoe3aa — S =46,3m,j, =959 M/c2. [1pu 3TOM TOpMOXKEHHUE OAUHOUHOTO aBTOMOOHJIS
NPOUCXOIUT Oe3 GJOKHPOBaHHUS KoJlec, a y aBTornoesia 6JOKHPYIOTCS TepeaHue KoJleca, YTO BbI3BAHO CHUXKEHHEM CLLEITHOro
Beca nepesiHeil ocH Tsiraua, BCJIEJICTBUE Nepepacrpeie/ieHusl BEPTUKaIbHBIX HAMPY30K MEXKly 3B€HbsIMU aBTornoesaa. Mure-
PECHO, UTO YCTOHYMBOCTb MAJOTOHHAXKHOTO aBTOMOE3/1a 0Ka3aJach Bhlllle YCTOHUMBOCTH OJIMHOYHOTO aBTOMOOUS (pHUC. 2),
HECMOTpS! Ha NOSIBJICHHE B CLETTHOM yCTPOKCTBE TOJKAIOLIEr0 YCHJIHS, CPEIHAs BeJTHUMHA KOTOPOro coctaBuia Py = 1,66
kH, a makcumasibnass — PKM = 1, 85 kH. [1puuemM ycToHUHBOCTh, KaK OJIMHOYHOTO aBTOMOOHJISA, TaK W aBTOTOE3/1a ONpeJie-
Jisylach rabapUTHLIMU OTKJIOHEHHSIMU ME€pEIHEH YacTH aBTOMOOWIIS, @ BeJIHUMHA KyPCOBBIX OTKJIOHEHHH LIEHTPOB Mace Co-
CTaBMJia: JI/ISl OAMHOYHOIO aBTOMOOHJI — y, = 0,43 M, g = 0,036 pan u 11 3B€HbEB aBTOIOE3/1a — y, = 0,30 m, g =
0,013 pan,y, = 0,25 m, g, = 0,011 pan. C poctom HepaBHOMEPHOCTH JIHCTBHS TOPMO3HBIX MEXAHH3MOB BEJIHYHHA TTOKa-
3aTesiell yCTOHUMBOCTH (pHC. 3) CHUAKAETCS M NPH 3HAYEHUAX KOIPPUIHEHTOB HEPABHOMEPHOCTH K |, > 13% n1st onuHOu-
Horo aBromMoOuJist M k |, > 15% /151 aBTOMOE3/1a CTAHOBHTCSI OTPHLATE/BHOI, YTO CBUIETEJBCTBYET O HAPYILIEHHH YCTOM-
YHBOCTH JBHXKEHUS TC.

C yBesMueHHeM 3arpysku Mpuiena JyitHa TOpMO3HOTO MyTH aBToroe3a pacteT (puc. 4), a 3aMe/ieHle CHUXKAeTCs U MpH
m. = 330 kr (m_ = 430 Kr) cTaHOBUTCA HH2KE HOPMATHBHOIO j 3HaueHust. B 10 ke Bpemst BeiMuMHa NoKasaresei yCTodyu-
BOCTH (PHC. D) C POCTOM /71, TAKIKE PACTET, YTO FOBOPHT O MOBBILLIEHHH KyPCOBOH YCTOMYHBOCTH aBTOMOE3/IA.

AHann3 3aKOHOMEPHOCTE M3MEHeHHsl KacaTesbHbIX R |,  HOPMAJbHBIX R | , peakuuil, a Takxke NMOBOPAYMBAIOLIMX MO-
MeHTOB M, | ), ICAICTBYIONIMX Ha OCSIX TAraya, MoKasa, 4To C POCTOM 71, YBEIHYHBAETCS NepepacnpeieeHie BePTHKAIBHBIX
Harpy3oK Mejly OCSIMH aBTOroe3/ia — HOpMaJibHble peakllMK Ha KoJiecax 3aHel 0CH Tsarada pacTyT, a Ha KoJjiecax rnepejiHei
0CH Hao0OPOT CHUKAlOTCs. B pesysbraTte GI0KHPYETCs «OTCTatollee» KoJleco NepeiHel ocH, YTo MPUBOAUT K YMEHbLIEHHIO,
JeHCTBYIOLIEH HA HErO KacaTesIbHOH PeaKllku, a TakxKe NoBOPauuBaloLlero Momenta M, BIJIOTb 10 M3MEHeHHs HallpaBJ/IeHHs!
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Puc. 2. U3meHeHMe noKaszaTenen ycToMyMBoCTU aBTOMOGOMUAA hya 1 aBTonoespa hyan Npu TOPMOKEHUU:
k., =k_,=10%; m =300 kr
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Puc. 3. Bnuauue ko3¢pchuuneHToB HepaBHOMEPHOCTU HA YCTOMYMBOCTb aBTOMOGUNA hya 1 3BeHbeB aBTONOe3Aa hyT .
npu TopmoxkeHum: m_ = 300 Kr
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/' 10_1, \ fan
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Puc. 4. Bananue 3arpy3ku npuuena Ha nokasarenu 3h(eKTMBHOCTM TOPMOXKeHUA aBTonoespa: k =k = 10%

Ny 1,0

0,9 ’_di
0,8 s /
0,7
e
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Puc. 5. Bnananue 3arpy3ku npuuena Ha nokasareu yCTONYMBOCTM aBTONOE3Aa NPy TOpMOXKeHumu: K =k , = 10%
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ero JIeAcTBHsI. JTO, B CBOIO OYEpPe/lb, CHHKAET BEIMYHHY CyMMapHOTO MOBOPAYMBAaloLIero MoMenTa M, 1 oKasbiBaeT MoJI0XKH-
TeJIbHOE BJMSIHAE HA YCTOMUMBOCTb IBU2KEHHUSI TSITaya M aBTONO0E3/1a B LLEJIOM, HECMOTPSI Ha CyLLLECTBEHHOE YBEJHYEHHE TOJKALO-
uiero ycusiust P B cuennom yerpoicrse. 1o Toil »ke npuyHHe MOBBILIAETCs KypCoBasi yCTOWYMBOCTDL aBTOMOE3/1a C yBeJIMYEHHEM
BLICOTbI LIEHTPa Macc npuuena (puc. 6), HO NpH TOM BeMYHHa yeuius P HemHoro cHukaerces. C yBennuenneM Kos(Him-
€HTOB HEPABHOMEPHOCTH £ 3TOT MPOLLECC HUBEIHPYETCS.

Myi 1,0
J\/)
0.8 74%,
h}\_,/&,/
M2 A// My
0,6 —\<><7’
o
0,4
0,2 0,3 0,4 0,5 hw/li 0,6

Puc. 6. BausHue BbICOTbI LEHTPA MacC NpuLena Ha NOKa3aTeny yCToMYNBOCTM aBTONO0E3Aa NPU TOPMOXKEHNHU:
m =300kr; [ =2,1m

KosdduunenTs conpoTus/ieHns yBomy kyi BJIMSIIOT HA €LIMHHYIO oBopauuBaemoctb» TC. PacyeTsl nokasaJu (puc. 7), 4to
CHHKEHHE KOS(MQULHMEHTOB & Ha Koslecax repeiHeit 0CH aBTOMOOHIIS &, 1 Tsiraua k| IPUBOJHT K YCHIIEHHIO HEJ0CTATOUHOM
MOBOPAYHBAEMOCTH W MOBbILIEHUIO MX YCTOHUHBOCTH MpHU TopMOxKeHUH. [Ipuuem s aBToMOOMIISE 3TO BJIMsIHHE GoJiee 3HA-
unrenbHo. CHIKeHne k Ha Kosecax sameit ocn TC Ha0G0poT yeHMBAET HX H3GBITOUHYIO MOBOPAYHBAEMOCTb, YTO PHBOIMT
K 3HAUUTEJILHOMY YBE/JHYEHHUIO KyPCOBLIX OTKJIOHEHUI 3BEHbEB U CHUXKEHHUIO YyCTONYHBOCTH aBTOIOE3/1a, a VI aBTOMOOUIIsT —
K BBIXOJLy 33 IPEJIe/Ibl <KOPHI0pa 0€30MaCHOCTH» H HAPYLICHHIO YCTOHUNBOCTH ABHKEHNS. 3MeHeHHe R Ha Koslecax OCH MpH-
Liera MPaKTHYECKH He CKA3bIBACTCS! HA YCTOHUMBOCTH aBTONoe3a (CM. puc. 7, kpnsas h ).

nyi 0,8
e :n!/Tl nyu
0.6 X X X X j<i< X —
0 4 nyal </> \>
/ Nyr2 H/D_/-D/
0,2 =
nl/ﬂ)g//ﬂ/
0 —
—
-0,2
20 25 30 Ryi, 35

Puc. 7. Bnuanue koa(ppuumneHToB CONpoTUBIEHUA YBOAY kyl. Ha KypCcoByIo ycToinumsocTb TC npu TopmoXKeHMm:
m =300 kr; k, =35 kH/pap

[TpoBeneHHbIe HCC/ENOBAHHS TTOKA3aJH, YTO BHITIOJMHEHHE HOPMATHBHBIX TPeGOBAHHH MO 3P(PEKTUBHOCTH U YCTOHUHBOCTH
TOPMO2KEHHs] MaJIOTOHHAXKHBIX aBTOTIOE3/I0B MPeIIoaraeT pelleHue, Mo KpaiHeil Mepe, IByX OCHOBHBIX 3a1a4:

— ornpeje/ieHne Hay4HO 060CHOBAHHOM MOJHON MACChI MPULIEIA HA CTaIM{ €ro POEKTUPOBAHHUS U KOHTPOJIb €€ B [poLiecce
IKCILTyaTallkK;

— opMUpOBaHHE HEIOCTATOUHOH MOBOPAYHBAEMOCTH TATaua B MPOLLECCE TOPMOXKEHHUS aBTOTIOE3/1a.

J17151 perienust 3TUX 3a1au 1esecoo6pa3Ho pacInpUTh 06/1aCTh HCCAEA0BAHNH, BKIIOUMB B Hee He TOJIbKO MapaMeTphbl MpH-
1erna, HO U KOHCTPYKTHBHO-3KCTlyaTallHOHHbIE TIapaMeTphbl TaArauya M ero chcTeM (pyJaeBOro yrpaBJeHHs U TOPMO3HOH CH-
CTeMbl ).
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MaTeHTHbIN aHaNU3 COBPEMEHHbIX CeasloK

Wckakos Pycnan MapatbekoBuy, KaHAMAAT TEXHUYECKMX HayK, W.0. aCCOLMMPOBAHHOTO NPodeccopa;

Toperanu [laypeH, MaructpaHt
Kasaxckuit arpotexHuyeckuii ynusepcutet umenn C. Ceitpynnuna (r. ActaHa)

CeJIbCKOM XO35ICTBE BaXKHOE 3HAUeHHe OTBOAUTCS -

(heKTHBHOMY HCIOJIb30BAHUIO CEJILCKOXO3SIHCTBEHHbBIX
MallnH, 0coO6eHHO cesloK. CeslyIKM — MallMHbBI /15 [0ceBa
CeMsiH B T104BY, NMPHUBOAMJIUCL B JICHCTBHE KOHHOH TSTOH,
a cefiyac ¢ nomotipbto Tpakropa. 1o uzobperenust cesiku oc-
HOBHBIM METOJIOM Tl0ceBa OblIo pazOpacbiBaHHe CeMsiH py-
KamH. M3-3a HU3KOH TMPOLYKTUBHOCTH cesiTesisl, HEepaBHO-
MepHOH TyOUHBI 3a/IeJIKH, U TpeOOBaHHUST K OMbITY CesiTels
9TOT METOA C TMOSIBJEHMEM MEeXaHMUECKHX CesJIOK Y&
B ucroputo [1]. B nocsiennue rospl uaer copepiiieHCTBOBaHHE
HayuHbIX HCCJIEIOBaHUI 110 pa3paboTke cesok. [Ipoanasnu-
3UpyeM HauboJiee neperneKTUBHble pa3padoTKH.

HMuTepecHoll M0 cBOEH TeXHHUECKON CYLIHOCTH SIBJISIETCST
ceslyIKa 3ePHOTYKOBast MOOHJIbHASL, COJlep2KaLLlast pamy, 3aiHue
HechbeMHbIe U nepeiHHe ObICTPOChEMHbIE Kosleca, MePeHION0
HeCyLLyl0 PaMKy, yCTaHOBJICHHYIO Ha Cepe/iiHe paMbl CESIIKH.
Pawmka coenHena criepeiy ¢ NoMOLLbI0 BEPTHKAJBHOTO OMOp-
HOTO LIApHUpA C TpaBepcoil /sl YCTAHOBKHU MEPEIHUX Obl-
CTPOCHEMHBIX KOJIEC H paOOUUM JIBILIJIOM C TeJeCKOMUUYecKoH
ykocuHol. Hecylas pamka coeluHeHa c3aiu ¢ paMoii cestyiku
C MOMOLLbIO BEPTHKAJILHOTO HECYLIEro lapHupa 1 B paboyeM
TOJIO?KEHHH  (PUKCHPYETCsT MepreHIUKYISIPHO pamMe CestikH
C MOMOLLBIO CKJAMHBIX WK MTHOKHX PACTSZKEK C Taspernamu.
Pactskku coeluHeHbl OHUM KOHLOM CIEpeid € Hecyllel
paMKoH, ApPYrMM — IO KpasiM ¢ paMoi cesIkH. B Tpanc-
MOPTHOM [0JIOXKEHUH Hecyllasi paMKa ¢ JblLJIOM, [10Bopa-
YHBAsICh HA BEPTHUKAJbHOM HECyILEeM [IapHUPE, YCTAHABJIHU-
BAETCs U 3aKpeIIsieTcsl BOJb paMbl cestyiki. Ha pame takxke
CMOHTHPOBAHbI HUXKHHE W BEPXHUI Oyresu il COeIMHEHHs
C TAraMu 3ajiHell HaBecHOM cucTeMbl TpakTopa. Hikuuii 6pyc
pambl ycusieH. ArperatupoBaHie CesiiKd ¢ TPAKTOPOM OCy-
LLLECTBJISIETCSl HE3aBUCUMO OT HaJIYMsl Ha cesliike paboyero
Jbllia ¢ Hecyllell pamkoit. FisoGpeteHue oGecreynBaet sKc-
TUyaTallio CesiyikU B IIPULLEITHOM, MOJyHABECHOM H HABECHOM
BapHaHTax MpH MPOMOPUMOHANLHOM pacrpeie/ieHud Tsro-

BOTO YCHJIMS TI0 LIMPHHE CESJIKK C OJIHOBPEMEHHBIM CHHKE-
HHEM MeTaJIJIoeMKOCTH [2].

MaBectHa pyuHasi cesiika /s ceMsH pacrenudt [3]. Ce-
s1/IKa COJIEPIKUT CTEePrKEHb, TPYOKY JUIsl TOlauk CEMSIH B TOUKY
1oceBa M J103aTOp CEeMsIH, BKJOYAIOLIMH KOPIYC U KPbILIKY.
TpyOka BbinosiHeHa TMOKOH U CBOMM HMKHUM KOHLIOM TpH-
KperjieHa K CTEPKHIO, COM3MEPUMOMY C POCTOM UeJIOBEKA,
Ha pacCTOSTHUH D—8 CM OT HIXKHEro KoHua crepsxkus. Ilo-
3aTOp CHaOXKeH TPEYroJIbHOW JIOMATKOH M 3JEeMEHTaMU €ro
KperJieHnsl Ha npefieube pykd. Ha kKopryce nosatopa Bbl-
noJiHeHa LMJIHHAPHYECKAs BbleMKa C KOJIbLEBBIM KeJ000M
TPEYroJibHOH (OPMbI Ha ee JiHe. B iHe BbINOJHEHO BBIXOAHOE
OTBepCTHE, COSAMHEHHOE C BEPXHUM KOHLIOM FHOKOH TpyOKH,
0Cb KOTOPOTO MepeceKaeT CpeHiolo JHHHIO0 Kenoba. Kpbiika
J103aTOpa BBIMOJIHEHA B BHJIE YCTAHOBJIEHHOTO C BO3MOXKHO-
CTblO CBOOOJHOTO BpalleHUsl MPO3PauyHOro JMCKa € OTBEp-
CTHEM JI/I51 TPEYTOJIbHOH JIONATKH, 0Cb KOTOPOTo COBMAAAET CO
cpenHeit aunuedt xenoda. McnosbzoBanue u3obpeTeHus no-
3BOJIUT MOBBICUTh KAUECTBO M0CEBA CEMSIH.

M3aBecrna cesnika-kyasrusatop [4]. M3o6perenne oTHO-
CHTCS K OPYUSIM /151 00 pabOTKH MOUBBI H CKOPOCTHOTO TTOCEBa
Pa3JIMYHbBIX CEJIbCKOXO3SHCTBEHHDBIX KYJILTYP M MHOTOJIETHHX
TpaB. Ceslsika — KyJIbTHBATOP COAEPAKUT BpaLLAIOLLHHCS IUCK
(1) chepuueckort hopmbl. Jluck (1) ob6paien BoruyToi mno-
BEPXHOCTBIO K MOUBE W MOBEPHYT B HANPABJEHUH JBHAKEHHS
cessiki Ha yros A, paBubiii Menee 90°. Jluck (1) Hak/IoHEH
10 OTHOILEHHMIO K TIJIOCKOCTH TTOUBBI Ha yroJ B, paBHbIii arct-
g(1—2k/D), e k — miy6una Bbiru6Ga cdepbl aucka (1),
D — napyxublii juametp mucka (1). Takoe KOHCTPYKTHBHOE
pellleHHe HaTpaBJ/eHO Ha CHIKEHHE PacXoia TOIIUBA NPH
o6paboTke mouBbl H nocese. Cesinka-KyjasTusatop (puc. 1
¥ 2) BKJoUaeT B ceOsi Bpallatolinics BOKpyr Touku O Juck
1 cdepnyeckoin opmbl, KOTOPBIH pAacCroJoKeH OTHOCH-
TeJIbHO MJIOCKOCTH MoYBbI 2 1oji yrioMm B (puc. 2) 1 noBepHyT
Ha yrosi A no Bekrtopy nosopora BC oTHocHTe/IbHO BeKTOpa
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HarpaBJieHusl IBUKeHUsI cestiku-KyabTuBatopa KP (puc. 1).
Bexkrop nosopora BC Ttakke ornpesessier nojoxeH1e TOUKH
MakcuMaJsibHoro 3ary6senuss M aucka 1 B nmouBy 2. Cesi-
Ka-KyJbTUBATOp paboTaeT ceiylounM o6pa3om: MpH ee re-
peMellieHlH, Hanpumep, TpaktopoM MT3-80, nuck 1 BXoauT
BO B3auMojieficTBHe ¢ mouBoi 2. Bpauasch Bokpyr cBoeil
OCH, UCK 1 rorpyxkaercsi B Hee M 0CBOOOXKIAeT kKesob 3
oT nousbl wWHpuHoi C. M3 yeTporicTBa noaaun BbiceBaeMblii
NPOJIYKT HanpasJisieTcst B xKeso6 3, 06pa3oBaHHbIN JJUCKOM
| Bo Bpems JIBMXKEHHUS CeslJIKH. BbiceBaeMblil MPOLYKT mep-
BOTO psifia JIUCKOB 3aJleibiBAaeTCs B MOYBY 2 JIMCKAMH BTO-
poro psiia M NPUKATbLIBAIOLIMM KATKOM (Ha uepTexKax He Mo-
ka3aHo). MoryT ObITb NPUMEHEHbl M Jpyrue YCTpoicTBa
3a/le/IKH NIPOJlyKTa B MOYBY, Harpumep, saroprayd. Ha pu-
cyHke 2 pagmep C xkesoba 3 nokasaH LIMpe AUCKA, TaK Kak
KpoMe pe3a MPOUCXOJUT CMElleHHe UK CKaJbIBAHHE MOUBBI
2 B xeno6e 3. [1pn MHHUMAIBHOM pacxojie TOTIHBA Cesl-
Ka-KyJIbTUBATOP CMOCOOHA BbIMOJHUTL BCE ONEpaLdi BeCeH-
He-0CeHHEero LMkaa paboT 10 1oceBy U 0OpaboTKe MOYBbI:
NPOBOJAUTL NPSIMOH LIHPOKOIOJIOCHBIH 1T0CEB CEILCKOXO0351H -
CTBEHHBIX KYJIBTYp B He0OpaOOTaHHYIO MTOUYBY; 00pabOTKy na-
POBBIX NoJ1eH; NTyOOKYI0 OCEHHIOIO0 MJI0CKOpe3Hyto 00paboTKy

MOUBbI, COBMEIIEHHYIO C MYJIbUuMPOBAHUEM MMOBEPXHOCTH T10-
JKHUBHBIMU OCTATKAMH HJIH C COXPAHEHUEM CTEPHH.

M3BecTHa cesisika [D], comepxKallas Bpaulaiolyecs Ha
MOJILIX BaJlax JUCKH cdepuieckod (opMbl, COPHEHTHPO-
BaHHble 1o yrioM 2°307 1o OTHOLIEHHIO K MJIOCKOCTH MMOYBbI
1 oOpallleHHble K Hell CBOEH BOTHYTON 4acTblo, PH STOM 10
OTHOIIIEHHIO K HATPaBJIEHHIO JIBUIKEHHS CESITIKU JINCKH TaKxKe
yCTaHOBJIEHDI MOJI HYJIEBLIM TpajycoM. HenocraTkom cesiku
SIBJISIETCSI TO, UTO YCTAHOBJIEHHBIE M0l HYJIEBBIM YIJIOM JIMCKU
0Ka3bIBAIOT JIOOOBOE COMPOTUBJIEHHE, UTO MIPUBOJIUT K MOBbI-
1IIEHHOMY PacxojLy TOTJIHBA.

MaBectHa cesiika, BKJIIOUAIONiasi YCTPOUCTBA MO TPaHC-
MOPTUPOBKE, TI0/laue U BbICEBY CEMsIH, THEBMATHUECKYIO CH-
cTeMy, Hecylue 3JieMeHTbI ¢ 3aKperJieHHbIMU Ha HUX MapKep-
HBIMH YCTPOHCTBAMH, OTJMYAIOIIASICS TEM, UTO MapKepHble
YCTPOHCTBA BBIMOJIHEHbBI B BHJE JIByX aBTOHOMHbIX KaHaJIOB,
COEJIMHEHHBIX C BBIXOIAMH MepeK/IouaTesisi, BXOA KOTOPOro
COe/IMHEH MOCPEICTBOM MAarucTpasiyu ¢ MHEBMAaTHIECKOH CH-
cTeMOoH cestyiku [6].

3BecTHa cestika-KyJbTUBATOpP CTEpHEBAsl, COjeprKallas
pamy, OyHKep, FMAPOLMJIUHIAP, paboure opranbl U HGatapero
MPUKATHIBAIOLINX KATKOB, CMOHTHPOBAHHYIO HA paMKe Kpe-

Puc. 2. Auck cheprueckon opmbl CEANKU-KYIbTUBATOPA, PACMOJIOKEHHBIN OTHOCMTE/IBHO NJIOCKOCTU NOYBLI Nog yriom B
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nJieHus1 6aTapend KaTKoB, WIECHTH(MULUPYEMON Kak XO[0Bast
paMKa, TMpH 3TOM XOJOBasl pamMKa BKJIOUAET CBSI3AHHbIH
¢ paMo#l BaJsl XO[IOBOH paMKH U Mapy pa3HeCeHHbIX MO JJIHHE
YIOMSIHYTOrO BaJsla KPOHIITEHHOB, MpeHAa3HAYEeHHbIX JIIs
yCTAaHOBKM Oartapeil KaTKOB, MPU 3TOM YIOMSIHYTble KPOH-
LITEHHbI 2KECTKO CBSI3aHbl C BaJIOM XOJI0BOH paMKH, a Ball
XOJI0BOH paMKH CBfI3aH C PaMOH ¢ BO3MOXKHOCTbIO €ro Bpa-
L1eHUs1, 0OeCcrneyuBalollero MoBopoT X0J0BOH PAMKH MKy
JIByMsl TOJIO?KEHHUSIMH, OJIHO M3 KOTOPBIX SIBJISIETCSI TpaHC-
MOPTHBIM MOJIOKEHHEM CesIIKH, a JIpyroe — pabouuM IoJio-
YKEHHEM Cesisiku [ 7).

M3BecTHa cesika pydHasi, cojeprkaulas OOKOBHHbI,
C BHEUIHEH CTOPOHBI KOTOPBIX HA BaJly YCTAHOBJICHBI XOJ0BbIE
KoJieca C TpyHTO3allenamu, a BHYTPH Mex1y OOKOBMHAMH
pasMelleHbl GyHKepa, COLIHUKM W BbiceBaiollue OGapabaHbl
¢ ceMs13a00pHbIMH siueHiKaMH, YCTaHOBJIEHHbIE HA OJTHOM BaJly
C XOJOBBIMHM KOJIeCaMH, OTJIMYAlOLLAsicsl TeM, 4To OyHKepa
YCT@HOBJIEHbI COOKY BbICEBAIOLIMX OapabaHoOB C MPHUMbIKA-
HHEM K MX LHJIMHAPHYECKOH MOBEPXHOCTH, a COLIHUKH ycTa-
HOBJIEHBI Tepejl BbiceBaoMMU 6apabaHaMu, MPH 3TOM ce-
s/IKa COJEP’KUT 3aroprayl, yCTaHOBJIEHHble 3a OyHKepaMH,
1 MPUKATOUHbIE KoJleca, YCTaHOBJIEHHbIE 3a 3aropTauamy [8].

M3BecTHa cesika, BKJodarolass pamy, OyHKep ¢ J1ByMs
OTCeKaMH sl IByX BHJOB BbICEBAEMbIX MaTepHaJsloB, Bbice-
BAIOIIIMe anmnapaTkl, BEHTUJSATOP C MPUBOJOM, XOJ0BYIO YaCThb
C MHEBMATHYECKUMH KOJIeCaMH, THIPABJIMYECKYIO CHCTEMY,
CHCTEMY KOHTpOJIsl MapaMeTpoB padOThl CesIKH, TpaHC-
MOPTHYIO CHTHAJIU3ALMIO, OTJIMYAIOLLAsICSl TEM, UTO CesIIIKa OC-
HallleHa KOMUPYIOLWKUMH paGoYUMH OpraHaMu, Kazkibli U3 KO-
TOPBIX MPEACTABAALT COO0H GJIOK, COCTOALINH U3 BLICEBHOTO
COIIHHMKA M MOANPYKMHEHHOTO MPHKATHIBAOLIEr0 KaTKa, KO-
TOpble 3aKpervieHbl Ha MeTaJ/IMYecKol TpyoOe-ceMsnpo-
BOJIe, a GJIOKU C [MOMOILbIO MapasieJOrpaMMHON TTONPYKHU -
HEHHOW TOJBECKH YCTAHOBJIEHbI HAa pame, MpUUEM KaK/bli
0J10K CHA0KEH MHAMBUYaJbHBIM YCTPOHUCTBOM ISl PEryJIH-
poBaHUsl IIyOHHBI 3a/IeJIKM CEeMsiH, a Kakjaas rnojapecka —
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YCTPOHUCTBOM JU/I51 PErYJIMPOBAHUS 1aBJEHHUS BBICEBHOTO COLLI-
HHKa Ha 1ouBy [9].

MaBectHa cesiika [10], Bk/Iouaioias 3akperJieHHble Ha
pame rpeGHe-06pa3oBaTesu, BbiCeBaloOlIMe annaparhl B BUIe
noJibIx 6apabaHoB ¢ yCTAaHOBJEHHBIMHM BHYTPH HUX TITyHKep-
HBIMM BbITaJKMBATEJISAMH CEMSsIH, TPUKATBIBAIOIIHE KaTKH
¥ JICKOBbIE 3aropTaud. BbiceBatolye anmnapartbl pacroJio-
JKEHbl BHYTPH NPHUKATbIBAIOLIMX KaTKOB. [IpukarbiBatouiue
KATKd UMEIOT 3JACTHUHYIO Hapy)KHYlO oOeyaiiky, a MJyH-
JKEpHble BbITAJIKUBATENM CEMSIH CBSI3aHbl C 3J1ACTUYHOH Ha-
PY?KHOH 00e4alKOH.

MaBectHa cesinika [11], Bk/Iouatoias 3akpenyeHHble Ha
pame rpeGHeoOpaszoBatTes, BbiCeBaloLLMeE annaparsl, puKa-
ThIBalOLIHE KATKH, IPH 3TOM rpeOHe0Opa3oBaTe/t CoAepKaT
CTOHKY, CTPEJIbYATYIO J1ary, OTBAJ U KPOHILUTEHH, MPUKATbIBA-
IOLIME KATKKU COAEPKAT pamy, chpepruecKue JUCKH, MPUKAThI-
BalOIlIMe KOJIbLA, OCb, LITAHTY C MPYKHHOH U PACTIOJNOKEHBI
3a rpe6HeoOGpasoBaTessMU, MpuueM auamerp d MpUKaThIBa-
IOLLKX KOJIeLL HMEET pasmep, orpesie/isieMblii COOTHOLLIEHHEM

g 2[h+ . {1 +cos(g, +¢1))J
1-cos(g, +@,)

rae h-BesqMuMHa CMSTHS MOYBBI MPUKATHIBAIOIIUMH KOJb-
LaMH, M; I _-PaJ{yC KOMKa TOYBBI, M; @ -YTOJ1 TDEHHsT MEXK]y
MOBEPXHOCTSIMH TMPUKATBIBAIOLLErO KOJbLLA H KOMKA [OYBBI,
rpajL; @,-yrojl TPeHHsi MKy MOBEPXHOCTSIMH KOMKa M0YBbI
¥ TI0YBbI, TPajl.

Taknm 006pasoM TeHAEHLMH PAa3BUTHSI CESJIOK COBEpLIEH-
CTBYIOTCS OOJIBIIMM 00Pa3oM 3a cueT pa3pabOTKH HOBBIX TEXHH -
YeCKHX M KOHCTPYKTHBHBIX pellieHNH Ha 0CHOBE 3(h(heKTHBHOCTH
TEXHUKO-9KOHOMHYECKHUX MOKa3aTeJsiel i 1apaMeTpoB CeslIOK.

ABTOpDI CTATbH BCET/IA TOMHSIT M UTSIT LIeHHbIE COBETHI BbIa-
IOLLEToCsl yueHoro, oTJuuHuKa o6pa3oBanust Pecrybanku Ka-
3axcrau, jJaypeara BJIHX CCCP, aBTopa MHOXKeCTBa HayuHbIX
OTKPBITHI U H300PETEHHI, JOKTOPA BETEPUHAPHBIX HAYK, T1PO-
theccopa, akanemuka VMckakoBa Mapat6eka MyxaGekoBrua.

?
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[Tarent P® na nosesnyio monesnb Ne 97894, k. A01C7/00, 27.09.2010.

[Tatent P® na uso6perenne Ne 2334385, k1. AO1C7/0227.09.2008.

[Tatent P® na nosesnyio mogenn Ne 155840, kn. A01C14/00, 20.10.2015.
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Peanu3auua yactotHoi punbTpaLmm peHTreHOBCKUX u3oopaxkeHuin B MATLAB

Kynukos AHppeii OpbeBuY, KAHANAAT TEXHUYECKUX HaYK, AOLEHT;
Ctpoes Bnagnmup MuxainoBuy, KaHAMAAT TEXHUYECKUX HAYK, AOLEHT;
Jonrosa HOnns HukonaeBHa, MarucTpaHT;

EcaynoBa KpuctuHa AnekcaHapoBHa, MarucTpaHT
TaM60BCKMil roCyAapCTBEHHbI TEXHUYECKUI YHUBEPCUTET

JlydllleHHe KayecTBa PEHTTeHOBCKUX LU(PPOBLIX H30-

OparkeHUH MOXKHO MPOM3BOAUTL KaK C TMOMOLIBIO JIH-
HelHbIX peoOpasoBanuil [ 1], Tak 1 ¢ nomMoLLbo GUIbTPALHH
B YaCTOTHOH 00JIaCTH 10CJI€ BbINOJHEHHs] MpeoOpa3oBaHus
Dypbe. Haxonsich B ocHOBe METOI0B JIMHEHHOH (DUJILTPALIHH,
npeo6pasoBanue Pypbe 06ecreunBaeT 3HAUUTENLHYIO THO-
KOCTb TNpH pa3pabOTKe W peanu3alld alaroputMoB (QUIb-
TpaLMK TIPH PelleHUH 3a7ad YJydllleHHsl, BOCCTAHOBJIEHHS
1 CXKaTHs1 H300 pasKeHHI.

OcHoBHBIe 1AM (DUJIBTPAMM B YaCTOTHOH o0G6sacTH.
Yepes f o603HauuM HexoaHoe H300paxKenue, a yepe3 g — pe-
3yJabTaT ¢uasTpaurd. [lpeanosnaraercs, yTo nepenaTouHas
(ynxuus H(u, v) IMeeT Te 3Ke pa3Mepbl, YTO U UCXOHOE H30-
OpakKeHue.

1. TlosyunTs mapameTpsl paciipeHus ¢ nmomoiuipio pad-
dedsize: PQ = paddedsize (size(f));

2. Tlocrpouts npeo6pasoBanue Pypbe ¢ paclIHpeHHEM:
F=1it2(f, PQ(1), PQ(2));

3. CrenepupoBatb Qynkiuio puisrpa H pasmepa PQ(I)
xPQ(2) oHUM M3 OMHUCHIBAEMbIX Jlajsiee METONOB. Ecsu oH
OblT 1I€HTPUPOBAH, 0 HCIOJB30BAHUST €0 B (PHILTpALMH
clieyeT BhIMoJHATL KoManty H = fitshift(H).

4. YMHOXKUTH NpeoOpazoBanne Pypbe Ha MeperaTOUHyIO
dyHkuuio pusstpa: G = H*F;

5. Hatitn BemiecTBeHHyl0 4acTb 0OpaTHOro MpeoGpaso-
Banusi Pyprue ot G: g = real(ifft2(G));

6. BripesaTb BepXHHil JIeBHIH MPSMOYTOJBHHK HCXOAHBIX
pasMepoB:

g = g(l: size(f,1), I: size(,2));

Ata npoueaypa QUALTPALKMK CXeMAaTHUECKH M300paKeHa
Ha puc. 1. ITpenpapuresbHast cragus 06pabOTKH MOXKeT CO-
CTOSITh U3 OTIpe/ie/IeHHsT pa3MepoB M300paKeHHs!, BhIUMC-

JIEHHS] MapaMeTPOB PACIIMPEHHsT U reHepauuu QuasTpa. 3a-
KJIIOYUTENIbHASL  CTausl 0OpabOTKM COCTOMT B BbICJICHUH
BEILIECTBEHHOH YacTH pe3yJsibTaTta, o0pe3aHust H300paxKeHHs
JIO UCXOJIHOTO pa3Mepa M ero KOHBepTalyu B Kjacc uint8 uiu
uintl6 ngist coxpaneHust Ha JiuCKe.

[Tepenarounasi gpyukuusi puasrpa H(u, v) Ha puc. | ym-
HOYKAETCS HA BELIECTBEHHYIO U MHUMYIO uacth F(u, v). Eciu
dyHkuus H(uw, v) Oblia BeleCTBEHHOH, TO (a3oBas yacThb
MPOU3BEIEHUST HE MEHSETCs, UTO BHUIHO M3 (ha30BOTO ypaB-
HeHHsl, TaK KaK MPH YMHOKEHHWH BelleCTBEHHOH ¥ MHUMOH
YacT KOMILJIEKCHOTO UMC/a HAa OJIHO U TO XKe BellleCTBEHHOe
urcsio (ha3oBblil yroJl He MeHsieTcs. Takue UIBTPbI PUHSITO
Ha3bIBaTh (PUJIBTPAMHU C HYJIEBBIM CIBUTOM (Pa3bl.

[TocsienoBaTeIbHOCTL OMUCAHHBIX BbILE [IArOB  (hHJIb-
TpaLMH UCMOJb3YeTCsl B 9TOH IVIABE U B YACTH CJIEAYIOLIEH,
MO3TOMY YI06HO MMeTh M-(yHKIHIO, apryMeHTaMH KOTOPOH
SIBJISIIOTCST K300 pakeHue U repejiatounasi PyHKIus QuasTpa,
KOTOpAst BBIMOJIHSET BCe HEOOXOMMMbIE TMPOLELypbl (PUIb-
TpalMK U BO3BpaAlaeT OTPUIBTPOBAHHOE H 06pE3aHHOE H30-
Opaxkenue. Crenyronias GyHKIUS KaK pa3 COBEPILAET BCE TH
JIeUCTBHS.

function g = dftfilt(f, H)

G = DFTFILT (F, H)

F = fft2(f, size(H, 1), size(H, 2))

g = real (ifft2 (H.*F));

Crop to original size.

g = g(l: size(f, 1), 1: size(f, 2));

g = mat2gray(g);

B cuenytoumx M-dyHKIMSX BaXKHYI0 pOJib WTPaeT Mpo-
lielypa BBIUHC/ICHHST PACCTOSHUS MEXKJLY JIOOBIMH TOUKAMH
yactotHoro mnpsimoyrosibhika. [lockosbky B MATLAB nipu
BbinosiHenun FET npearosniaraerces, yTo Hayaslo otcuera Haxo-

Dypre

yHKUIMA

IIpeoﬁpa3OBaHHeL : JIenengt ey
H(u, v)

O6patHoe
npeobpazopaHie

Dypre

e Flu. )
BapHTCIbHAS |
obpaborka 4

fx.y)
Bxomtoe
H306pAKEHE

H(u, v) F(u, v)

3aKTOUHTENbEAS

_ ofpatoTka
gl »)

YiynnenHoe
n3obpakeHne

Puc. 1. OcHoBHble warn pubTpaLumn B YaCTOTHOI o6nacTu
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JIUTCS1 B BEPXHEM JIEBOM YTy YHACTOTHOTO MPSIMOYTOJIbHUKA, Bbl-
YMC/IeHUs] PACCTOSIHUS BELYTCs1 OT 3TOM TouKH. Jluist jyutiieit Bu-
3yaJin3aliii LEeHTP JJAaHHBIX MOXKHO cMellaTh QyHkirei fitshift.

Canenyromas ¢ynkuus dftuv cosnaer certounblii Maccus,
KOTOPBIH HCIOJIb3yeTCs NMPU BBIYMCJICHUH PACCTOSTHUN U TIPH
JIPYTHX NMOJOOHBIX ICHCTBHUSX.

function [U, V]=dftuv (M, N)

[U, V] = DFTUV(M, N) u = 0: (M-1);

v = 0:(N-1);

idx = find(u > M/2);

u(idx) = u(idx)-M;

idy = find(v > N/2);

v (idy) = wv(idy)-N;

Compute the meshgrid arrays.

[V, U] = meshgrid(v, u);

Crenyrouiasg nporpamMma TeHEpUPYeT —TepelaTouHble
(DYHKIMH HU3KOUACTOTHBIX (DUJILTPOB, KOTOPbIE BBIAE/SIOT
OCHOBHOE cojiepKaHHe H300paxeHus — (OH H KpyrmHopas-
MepHble 0ObEKTHI.

function [H, D] = lpfilter(type, M, N, DO, n)

H = LPFILTER (TYPE, M, N, DO, n) [U, V] =
dftuv (M, N);

Compute the distances D(U, V).

D = sqrt (U."2 + V."2);

H = double (D <= DO0); case ‘btw’
if nargin == 4 n = 1;

end

H=1./(1L + (D./D0)."~(2*n));
case ‘gaussian’

H = exp((D.”2)./(2*(D0"2))) ;
otherwise

error (‘Unknown filter type.’)
end

LiMeﬂ11epeﬂaT0qHyK)¢yHKuuK)fﬂp(u,U)HMSKOqaCTOTHOFO
(buIIbTPa, MOXKHO TIOAYYUTh MEPEIATOUHYIO (PYHKIHIO COOT-
BETCTBYIOLIET0 BHICOKOYACTOTHOTO (DUJIBTPA € TIOMOIIBIO pop-
My.JIbl

H,(u,0)=1-H,, (u,v) .

3Hauut, PyHKuuto Ipfilter, paspaGoranuyro st HU3KoUa-
CTOTHOTO (DUJIBTPA, MOXKHO HCIOJIb30BATH JJIsl OCTPOEHHSI
reHepaTopa BbICOKOUACTOTHBIX (PUIILTPOB:

function H = hpfilter (type, M, N, DO, n)
H = HPF ILTER (TYPE, M, N, DO, n)

if nargin ==

n = 1; Default value of n.

end

Generate highpass filter.

Hlp = lpfilter (type, M, N, DO, n);

H = 1-Hlp.

Hannyumm#i  pegysbrar npu o6paboTke 3aTeMHEHHBIX
PEHTreHOBCKHUX M300pakeHHH 1aéT KOMOMWHALIMS BBICOKOYA-
CTOTHOH (PUIIBTPALMK C TIOC/IEAYIOLLEeH M’MCTOrPAMMHON 9KBa-
muzanueil. Komanast MATLAB, peanusyioiiye 3TH 1efCTBHS
NpH MOMOIIH pa3pabOTaHHbIX Bbillle (DHUILTPOB!

PQ = paddedsize(size(f));

DO = 0.05*PQ(1);

HBW = hpfilter (‘btw’, PQ(1), PQ(2), DO, 2);

H= 0.5+ 2*HBW;

gbw = dftfilt (£, HBW);

gbw = gscale (gbw) ;

ghf = dftfilt (£, H);

gbf = gscale(ghf);

ghe = histeq(gbf, 256);

PesysibraT QuabTpalMn ¢ yCHIE€HHEM BbBICOKHX YacTOT
NPUBEIEH HA PUC. 2.

OcHoBHas cdpepa pUMeHeHHsT PUIBTPALIUK C YCHIEHHEM
BBICOKHX YaCTOT B 3ajia4ax 06paboTKH GHOMEINIIMHCKHX H30-
OpakeHUH SIBJISETCS MOBbIIEHHE PE3KOCTH PEHTreHorpadu-
YyecKMX M300pakeHHH. PeHTreHOBCKHE Jlydd He MOTYT ObIThb
COKYCHPOBAHbI C MOMOLLBIO JIHH3, KAK CBETOBbIE JIyUH, [10-
3TOMY OOJIbILIMHCTBO PEHTIEHOBCKUX CHUMKOB BBIVISIISIT pac-
MUIbIBUATO. 3a4acTylo SIPKOCTb PEHTTeHorpauueckux M30-
OpakeHHH CABHHYTa B TEeMHYIO 00J1acTb, MO3TOMY TaKxkKe
He0OXOIMMO HCTT0JIb30BaTh METObI 00paOOTKH H300parKeHUS
JUISl YBEJIMUEHHs] SPKOCTH KOHTPACTHOCTH H300parkKeHHsl.
Dusbrpauysi ¢ ycuJieHHeM BBICOKMX YacTOT Je]aeT CHUMOK
60J1ee KOHTPACTHBIM U MOBbILLIAET YETKOCTb.

Puc. 2. PeHTreHoBCKoe U306paxkeHune: a) — UcxoaHoe, 6) nocne punbTPaLUM C yCUNEHNEM BbICOKUX YacTOT
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Mpobnembl cuctembl BOJOCHAOXKeHUA U BogooTBeaeHuA B . CaHkT-MeTepbypre

MyxopuH Anekceil AHApeeBMY, MarnuCTpaHT;
Cupgopos Anekcent IMUTpUEBUY, MarucTpaHT
CaHkT-MeTepbyprckuii nonutexHuyeckuii yiusepcutet Metpa Benukoro

B Odanwnoill cmamoee aHAAUBUPYEMCs mMmeKywee CcocmoaHue cucmemovl 8000CHAONCeHUS U 80000meedeHus
8 e. Cankm-Ilemepbypee. Boissasiomes npobaemol 8 cucmeme sodocHabxcenus Ha npumepe [YII «Bodokananr
Canxm-Ilemepoypeas, KOMNACKCHO YHUMbIBASL MEXHUYECKUE, IKOHOMUUECKUe, IKOAOUUECKUe U COYUANbHbLe

acnekmeol.

Karwuesoie crosa: sodocrabocenue u sodoomaedenue, pecyiuposaniue mapugos, gooonompebaerue u anepeenis-
yeckas ahhexmusHocnb, 3K0A0USL UL OXPAHA BOOHLLX Pecypcos

Boua — 9TO OJMH M3 BAXKHEHILIMX MMPHUPOAHBIX PECYPCOB,
KOTOPbIH §IBJISIETCS HCTOUHHKOM »KU3HH JLJIs1 BCEX 2KUBBIX
OpraHu3MOB.

Panbuie npupoiHble pecypcbl CUHTAIHCh OOLLEHAPOL-
HbIMU U OeCIIATHBIMU. PbIHOYHbIE OTHOLLEHHUS CTa/Id Pa3BH-
BaTbcsl B PoccUM B CBSI3H € TeM, YTO MHOTME M3 MPUPOJHbBIX
pecypcoB Npu3HaIH 1e(pUIUTHBIMU. B peaynsraTe storo, Ha
BOJlY YCTAHOBWJIM LieHbl. HacTHble KOMIAHHWH [TOJy4YHIIH [TPABO
yrpaBJ/eHus, KCIIyaTaldi U Jaxke BJaaeHHs OOLIEeCTBEH-
HbIMH CHCTEMaMH BOLOCHA0XKEHHUSI.

Exkeronno Ha 3emsie TPaTUTHCS HA BOAOCHAGKEHHE OKOJIO
5,2 teic. M? (puc. 1)[1].

Opranuszanueii, ocyllecTB/sIONIER BOJOCHAGKEHHE OC-
HOBHOH vactu norpedutenein Caukr-IlerepGypra, siBisiercsi
['VIT «Bonokanan Cankr-IlerepGypra», Ha 10J110 KOTOPOTO
npuxoautest 97,2% peasnusyemoii Boabl. BomocnaGxkenue
OCTasIbHBIX TOTpebuTesell ocyllectBasiercss 16 opranusa-
LUSIMH, J€SITeNbHOCTb KOTOPBIX MOAJIEKHUT TapU(PHOMY pery-

JIMPOBAHUIO U COCTOUT B OCHOBHOM B Iepejiaue noTpebuTesiv
Bosbl, nocrapssiemoit ['VIT «Bomokanan Cankr-Ilerep-
oypra» [2].

Cornacno ®enepanbHomy 3akony Ne 416-P3 «O Bogo-
CcHAGXKeHHWH ¥ BOJOOTBEIEHUH» OCHOBHBLIMH 3aJauaMH B CH-
cTeMe BojlocHaGKeHust U BojooTBenenus (BuB) sasiores:

— obecrieueHre aGOHEHTOB MMUTLEBON BOJION U €€ BOJ0OT-
BeJIeHHE;

— TMpHBJeUYeHUe UHBECTUPOBaHUs B cepy BuB;

— YCTaHOBJIEHHE M peryJupoBaHHe KOHOMHUECKH 000-
CHOBAHHBIX TAPU(OB CUCTEMbI BOJOCHAOKEHHUS;

— Cco3laHue YCJOBUH JIJIsT BO3MOYKHOTO OCYIIECTBJIEHHS
NPeINPHHUMATENLCKOH JIesiTeIbHOCTH B cpepe BuB;

— JIOCTYITHOCTh Bcero Hacejienust K BuB;

— OTKPBITOCTD JIEITEJIbHOCTH OPraHu3alyil, OCYIIeCTBJIsI-
folux paGoty B cepe BopocHaGKEeHHS W BOJOOTBEEHUS,
a TakKe OpraHoB rocyaapctBeHHo# Bjacti P®, opranos
rocy1apcTBeHHOH BsiacTH cyObekToB Pd u opraHoB mecr-

7% 4%

B Ce/IbCKOE XO3ANCTBO

B NpOMbILUNEHHOE
BogonoTpebaeHne
KOMMYHa/IbHO-BbITOBbIE
noTpebHOCTH

B BOLOXPaHWUAMLLE

Puc. 1. CooTHowWweHMe NnoTpe6neHus BOAHbIX PecypCcoB
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HOTO CaMOyNpaBJICHHs], OCYLLECTBJISIIOLINX PEryJHpoBaH1e
B cpepe BOIOCHAGKEHHST M BOLOOTBEIEHHUSI.

3a nocsieiHue rofia Pe3Ko yXyAUIUA0Ch TeXHHYeCKoe U (hu-
HAaHCOBOE COCTOSIHME MHOTHX OOBEKTOB KOMMYHAJILHOTO XO-
asiictBa B Poccuiickoit Penepaunn. Ymenblienne (puHau-
CUpOBaHUS M3 OMOJKETOB pPa3HOro YPOBHs, OTCYTCTBHE
KOHKYPEHIIMM M MOHOMOJM3alHsl TPOU3BOJACTBA U Cephl
yeayr B otpacisix JKKX cyliiecTBeHHO TOPMO3UT SKOHOMUYE -
CKO€ Pa3BUTHE MHOTUX FOCYIAPCTBEHHbIX MPEANPUSITHH, 00e-
CMEUYNBAIOIIMX HACETEHHE YCIyraMu, HeOOXOIUMBIX JJIsT CO3-
JIaHWUs HOpMaJIbHBIX YCI0BUH rpaxaan Poccun.

Poccuiickas Denepaiis 3aHUMaeT repeble MecTa 1Mo npo-
TSUKEHHOCTH BOJOTPOBOIHBIX ceTeid, HO okoso 60% oreye-
CTBEHHBIX TPy, OOC/YKHBAIOUIUX ObITOBblE HYXKIbl Hace-
JIeHHs1, OPUIHAJILHO PU3HAHBI ABAPHHHBIMH.

['VIT «Bonokanan Cankr-IlerepOypra» HeceT BBICOKYIO
TEXHHUECKYI0 U (PUHAHCOBYIO HATPY3KY, BBIMOJIHSASA CJOMKHbBIE
3aj1au MO MPEAOCTABIEHHIO KOMMYHAJBbHBIX YCIYT.

MHBecTHIIMK B KOMMYHAJIBHYIO HH(PACTPYKTYpYy OTpaHH-
YMBAIOTCSI B OCHOBHOM OIOJPKETHBIMH HCTOYHHKAMH M OCY-
LLIECTBJISIMCH B PAMKAX 1[€/1€BbIX TPOrPaMM 160 HHBECTHLIU -
OHHBIX TIPOTPAMM OpraHU3alMi KOMMYHaJbHOrO KOMILIEKCa
3a cueT Tapu(HOH BbIpyukH. Heobxomumo oTMeTHT, UTo Ta-
PHdBI HA MUTHEBYIO BOJLY C KaXKJIbIM TOJIOM HEYKJIOHHO PACTyT
(puc. 2)[3].

OueHunBasi TlepCreKTUBY Ha OJIMKaKIINne HECKOJLKO JIeT
C YUETOM CErofiHsILIHEN CUTYallUd MOYKHO C IOCTATOUYHOM yBe-
PEHHOCTBIO TOBOPUTb O HEOOXOMMMOCTH H3MEHEHHSI KOH-
Henuuu  (yHKIMOHUPOBAHUS OTPAC/AM KOMMYHAJLHOH HH-
dpactpykrypbl. CJenyer nepeiT oT 0xKUIAHUS OIOJPKETHBIX
JieHer K (hOPMHPOBAHHUIO YCTOHYUBBIX CTPYKTYP (Mojiesieil) To-
Cy/lapCTBEHHO-YACTHOTO NapTHepceTBa [4, ¢. 463—468].

Cdepa BuB cuntaercss oaHoi M3 caMblX 3HEProéMKHX
M TEXHOJOTHUECKH CJIOXKHBIX OTpacjel KHJIUIIHO-KOMMY-
HaJbHOTO XO3SIHCTBA, MOITOMY TOCYAAPCTBO yaesieT ocoboe
BHUMaHHE BOTIPOCAM MOBLIILICHHS] SHEPTETHUECKOH U IKOJIO-

ru4eckoll  9((eKTUBHOCTH BOJIONPOBOIHO-KaHAIU3aLMOH -
Horo kommJjekca. OnHUMHU U3 GA30BbIX IOKYMEHTOB B 3TOM
HarpaBjienun cramu Ykas [lpesumenta or 04.062008 rona
Ne 889 «O noBBILIEHUH 5KOJOTHUECKON M 9HEPreTHUeCKOH
s¢pdextuBHOCTH Poccuiickoit skoHomukn jgo 2020 roga»
u Penepanbhblit 3akon ot 23.11.2009 . Ne 261-P3 «O6
sHeprocHepexKeHHH U O MOBLILIEHHH HepreTHYecKoH 3¢-
(heKTUBHOCTH U O BHECEHUH U3MEHEHHUH B OTIE/IbHbIE 3aKOHO-
Jatesibhble akThl Poccuiickoit ®enepatuu>». Bonpockl sHep-
roaPeKTUBHOCTH ABJASIOTC OYeHb aKTyaJbHbIMH B JIAHHOH
cepe mesitesmbHOCTH. CBfI3aHO 3TO € TeM, UTO B Tapude
NPEANPUATHI BOJOCHAGKEHHS M BOJOOTBENIEHUS 0I5 SJIEK-
TPO3HEpTHH cocTapasieT Gosee 35%, a npuobGpetath eé He-
00XOJMMO [0 PBLIHOYHBIM (CBOOOAHBIM) LeHaM B o0beMe
100% [5]. lanHasi cuTyalusi BO3HUKJA MOCAE YCTAHOB/IEHHS]
¢ | auBapsa 2011 roga cBoGOIHBIX TapU(OB HA 3JEKTpHUE-
CKYyIO 3HEpTHIO, TMOCTaBJsIeMyl0 MOTPeCHTENISIM 3JeKTpHye-
CKOH HEPrUM 3HEProCOLITOBLIMU OpraHu3alusiMHi, He sBJIsi-
IOLMMHUCS TapaHTHPYIOLLMMK nocTaBlKkamu (DenepanbHblit
3akoH ot 26.07.2010 N187-®3). Takum o6Gpaszom, emg Jo
NPUHSATHS 3aKOHa 06 3HEPro3PeKTUBHOCTH MHOTHE BOJIO-
KaHaJibl KPYMHBIX FOPOJIOB aKTUBHO 3aHUMA/IUCh CHU2KEHHEM
norpelJieHUs  3J1eKTPOSHEPTHH, BHEApsisi vHeprocbepera-
FOLIME TEXHOJIOTHH, K K MOMEHTY BCTYTJIEHHS B CHJY YKa3aH-
HOTO JIOKyMEHTa y2Ke JJOCTHIVIN onpeeiéHHoro npeaena. [Tos-
TOMY JlaJIbHel1Ias peasn3alys HEKOTOPbIMU NPEAPUSITHSIMH
BKX 3akona He MoxKeT ObITb BBIMNOJIHEHA, TaK KaK OTCYyT-
CTBYIOT BO3MOXKHOCTH J/Is1 1a/IbHEHIIEero COKpaLleHus SHep-
ronoTpebJeHusI.

ComacHo BogHoMy Kozmekcy Poccuiickoit Penepartiun,
BOJIa SIBJISIETCS BaKHEHIIMM KOMIIOHEHTOM OKpy»Katoulei
NPUPOJHON Cpelibl, BO30OHOBJSIEMbIM, OTPaHHYEHHbBIM U ysI3-
BUMbIM TIPUPOJHBIM PECYPCOM, MCMOJb3YIOLIUMCS U coXpa-
HaoumrMes B Poccun Kak OCHOBA KU3HH U J€ATEIbHOCTH
HApojloB, oOecreynBaloliasi KOHOMHYECKoe, COLHaNbHOE,
9KoJIornyeckoe 6J1aronosiydne HaceseHHs, CyleCTBOBaHHe

40
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Puc. 2. Tapubl Ha nuTbeBYIO BOAY
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JKHBOTHOTO M pacTUTeJbHOTO MUpa. BosiHble pecypcbl Haxo-
JISITCS1 B COOCTBEHHOCTH IOCYIapCTBa.

B Hacrosiiiiee Bpemsi B (PyHKIMOHUPOBAHWUM M OpraHu-
3allMK CUCTEMbl BOJOCHAGKEHUS CYLIECTBYET Pl Mpob/eM.
Cornacno panneiv POCCTATa B Poccun okosto 8% Tpy6o-
MPOBOJIOB HAXOUTCS B MPeAaBapuiiHOM cocTosHUHU. VI3 aTOor0o
cyiefyet, uto B Tpy6GOMpoBojax BojocHabxKeHHst HaGJoaa-
I0TCs1 TOTEPH HATIOPA U CHUXKEHHUE MPOIMYCKHON CIOCOOHOCTH.
B crenctBue 3100 CAaHUTAPHO-TUTHEHUUYECKHE MOKA3aTesn
BOJIbl TAKXKE YXY/IIAIOTCS.

B 6oJibLiMx ropojax ¢ MJI0THOH 3aCTPOHKON Bee yallle Bo3-
HUKaeT pobJyemMa BOCCTaHOBJIEHHST BOAOTIPOBOJIOB CHCTEM BO-
nocHaGxkenusi. Petlienne nanHoil npo6/ieMbl B BUIE OTKPBITOH
nepekJiaaku Tpyo CriocoH6CTBYET OrPOMHbBIM KalUTalbHbIM 3a-
TpaTtaMm, a TakxKe JIMTeJIbHbIM CPOKAM CTPOUTENLCTBA, HApY-
ILIEHHEM JIBI?KEHUS TPAHCMOPTHBIX CPEICTB U T.I1.

Oxkono 38% BomonpoBonos B Poccuu He uMeeT HeoOX0-
JIUMOTO KOMIIJIEKCA OUHUCTHBIX COOPYKEeHUH /151 00e33aparku-
BaHUsl BOJIbI, @ TAK:Ke HAPYIIAIOTCS PEXKUMbI 30H CAHUTAPHON
oxpanbl. Okosio 21% BojbI TepsieTcsl B CeTsX JKMJMLIHOTO
hoHsa U3-3a KOPPO3UHU U H3HOca TPYO.

O06006111ast BHIIEU3/I0KEHHOE, MOXKHO CJI€JIaTh BIBOJL, UTO
B Hactosiiee Bpems 60—65% cyliecTBylolei ceTH BopoCHa0-
YKEHHsI TOpoia HaXOJUTCS B TVIOXOM COCTOSIHMH, TpeOyeT BoC-
CTAHOBJIEHHsI, PEMOHTA W 3aMmeHbl. Ho B Hacrosiliiee Bpemsi
13-3a HEXBATKHU CPEJICTB JIjIsl yCTAHOBKHU JIOMIOJIHUTEIBHOTO, He-
00XxomuMoro o60pyoBaHusi, 06paboTKU BOIbI U MPUOOPETEHHUS
peareHToB ISl CyLIEeCTBYIOLIUX COOPYKEHUH M0 00e33aparKu-
BAHHUIO BOJIbI 9TH PAOOTHI He MPOBOJSATCS, B CBSI3H, C UeM MOKHO

Jluteparypa:

cienathb BbIBOJL, 4To CankT-IleTepOypr cTouT nepes oueHs ce-
PbE3HBIMH IKOJIOTUYECKUMH H COLIMAJbHBIMU TPOGJIEMaMHU.

Jl1s pelieHHsl JaHHBIX 3a1a4 HEOOXOAMMbl WHBECTHLIMH
JUISl PEMOHTA CYLIECTBYIOUIMX CHCTEM, MOJJIEP:KAHUS BOJIO-
npoBojioB B coorBercTBytoiieM CHulT cocrosinuu, passurus
9KOJIOTHUECKH YHCThIX TEXHOJIOTHH.

[ocynaperBenHoe perysupoBaHue TapugoB i cyOb-
€KTOB €CTEeCTBEHHBIX MOHOMOJMH Kak B Ue1oM 1o PP, Tak
u B . Cankr-IlerepOypre B UaCTHOCTH B YCJI0BUAX pedhopMH-
pOBaHHs1 I0JIXKHO ObITh HAaMpaBJ/eHo Ha:

— obecrieueHye MPO3PAYHOCTH JIEITEbHOCTH KOMMAHUH
MyTeM Mepexoja Ha MeXKyHapoJHble CTaHAAPThl Oyxranarep-
CKOTO yyera Mo KaxKJIoMy BHY JesiTesbHOCTH. [IpoBenenue
He3aBUCHMOT0 ayJIUTa C 11eJIbIO OTIPElesICHUsT PeaJsibHbIX HHBE-
CTULMOHHBIX MOTpebHOCTEH;

— COXpaHeHHe B OTPaCc/Ii HeOOJIBIIOr0 YUC/Ia HHTEMPUPO-
BAHHBIX KOMIMAHUH C BBICOKOH WHBECTHLMOHHOH TMpHUBJEKA-
TEJILHOCTBIO H CMOCOOHOCTbIO 0OHOBJISITH TPOU3BOJICTBEHHbIE
(hOH/IBI, UTO MO3BOJIUT MOJIEPKATH TEXHONOTHIECKHE CBSI3H,
BO MHOT'OM COXPaHHTb MOTEHUHAJ;

— GasupoBaHue TapUPHOrO PeryjupoBaHusi Ha O0Ob-
EKTHBHOM aHa/ii3e H3JIepKeK W MHBECTHLHOHHBIX MOTpeO-
HOCTEH M ero KOOpJAMHALIMKM C TapuU(HBbIM PeryJiupoBaHUEM
JIPYTHX €CTECTBEHHBIX MOHOTIONHUH, B YaCTHOCTH C peHTabeb-
HOCTBIO JIPYTHX OTpac/ell MPOMBbILLJIEHHOCTH.

Takum oGpasom, Ha CEroHsILIHUI J€Hb CYLLECTBYeT He-
MaJio 1po6JieM, CBSI3aHHbIX ¢ (PYHKIUMOHUPOBAHHEM CHCTEMbI
BojlocHab6ykeHMs1. JleficTByIO111as B CTpaHe cHCTeMa BOJloCHa0-
JKEHMSI HAXOAUTCS B UPE3BbIYANHO MJIOXOM COCTOSTHUH.

1. Jémuna JI.A. Boaa, Bosa, KpyroM Boja (/1M KOMMYyHaJbHOE BojoCcHaGKeHue pernoHos Pocenu) // Dueprus: 3koHo-
MHKa, TexHuKa, dakogorust. — 2010.— Ne 7.— C. 36—41.
2. Uudpsr u daxts // TYIT «Bogoxanan Canxr-ITerepGypra». URL: http://www.vodokanal.spb.ru/o_kompanii/ci-

fry i fakty/ (mata o6pauenns: 13.04.2017).

3. Tapudbl Ha MUTLEBYIO BOMY, BOJAOOTBEICHHE W OUHCTKY cTounbX Boj // Komurer no Tapucdam Cankr-ITerepGypra.
URL: http://www.tarifspb.ru/tariffs/category/4/ (nata o6pamenus: 13.04.2017).
4. Maukynsik M. JI. DKOHOMHKA TFOCYIApPCTBEHHLIX M MYHHLHMIAIbHBIX mpeanpusituii.— M.: Manatenbcrso PAIC,

2010.— 694 c.

5. ®eodanos 0. A., Anenbinun A. B., Hypyamn JK. C. TTyTn 3KoHOMUH 5HepropecypcoB B ceTemax BojochatKenust // Ms-
Bectust Kazanckoro [ocynapcrBeHHOro apXuTeKTypHO-CTpouTenbHOro yHuBepenteta. — 2012.— Ne 2.— C. 153—159.

Customer response prediction and profit optimization

Nietullaeva Saxibjamal Kenesbaevna, assistant teacher
Nukus Branch of Tashkent University of Information Technologies named after Muhammad Al-Khwarizmi, Nukus city, Uzbekistan

Introduction

1. Problem Background
PVA is a not-for-profit organization that provides pro-
grams and services for US veterans with spinal cord injuries

or disease. With an in-house database of over 13 million do-
nors, PVA is also one of the largest direct mail fund raisers
in the country.

The mailing included a gift (or «premium») of personal-
ized name & address labels plus an assortment of 10 note
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cards and envelopes. All of the donors who received this
mailing were acquired by PVA through similar premium-ori-
ented appeals such as this.

One group that is of particularinterest to PVA is «Lapsed»
donors. These are individuals who made their last donation
to PVA 13 to 24 months ago. They represent an important
group to PVA, since the longer someone goes without do-
nating, the less likely they will be to give again. Therefore,
recapture of these former donors is a critical aspect of PVA’s
fund raising efforts.

However, PVA has found that there is often an inverse
correlation between likelihood to respond and the dollar
amount of the gift, so a straight response model (a classifi-
cation or discrimination task) will most likely net only very
low dollar donors. High dollar donors will fall into the lower
deciles, which would most likely be suppressed from future
mailings. The lost revenue of these suppressed donors would
then offset any gains due to the increased response rate of the
low dollar donors.

Therefore, to improve the cost-effectiveness of future di-
rect marketing efforts, PVA wishes to develop a model that
will help them maximize the net revenue (a regression or
estimation task) generated from future renewal mailings to
Lapsed donors.

Evaluation rules

The goal of this research is outcome prediction per cus-
tomer in the database. A marketer will mail to a customer

TARGET_B=0
94.9 %

so long as the expected return from an order exceeds the
cost invested in generating the order, i.e., the cost of pro-
motion. With package cost (including the mail cost) of $0.68
per piece mailed the measure is: Sum (the actual donation
amount — $0.68) over all records for which the expected
revenue (or predicted value of the donation) is over $0.68.

Data exploration

1. Attribute selection

The dataset contains 479 attributes. The fields TAR-
GET_B and TARGET_D are target attributes and not in-
cluded in the validation data set.

Basing on the expert decision and correlation matrix were
select set of 64 attributes:

e ID & targets: CONTROLN, TARGET_D;

* demographics: ODATEDW, OSOURCE, STATE,
ZIP, PVASTATE, DOB, RECINHSE, MDMAUD, DO-
MAIN, CLUSTER, AGE, HOMEOWNR, CHILDO03,
CHILDO07, CHILD12, CHILD18, NUMCHLD, INCOME,
GENDER, WEALTHI, HIT;

e donor interests: COLLECTI, VETERANS,
BIBLE, CATLG, HOMEE, PETS, CDPLAY, STEREO,
PCOWNERS, PHOTO, CRAFTS, FISHER, GARDENIN,
BOATS, WALKER, KIDSTUFF, CARDS, PLATES;

« promotion history: CARDPROM, MAXADATE,
NUMPROM, CARDPM12, NUMPRM12;

+ summary variables of giving history: RAMNTALL,
NGIFTALL, CARDGIFT, MINRAMNT, MAXRAMNT,

TARGET_B=
51%

Img. 1. Part of responsible donors in whole dataset
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Img. 2. HIT attribute before and after clearing
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LASTGIFT, LASTDATE, FISTDATE, TIMELAG, AVG-
GIFT;

e RFA status: PEPSTRFL, RFA 2F, RFA 2A, MD-
MAUD_R, MDMAUD_F, MDMAUD_A;
others: CLUSTER2, GEOCODEZ2.

2. Data sampling

Records in learning dataset are separated in 2 classes (at-
tribute TARGET B). The main part of records belongs to
class 0 (img. 1), and only 5.1 % (9686 records) to class 1 —

responsible donors.

3. Data clearing

On the next stage were studied distributions of all se-
lected attributes. For example, attribute HIT contains out-
liers above 100 (img. 2), which should be corrected to me-
dian value.

[llustrations of some other attributes are shown below
(img. 3—5) and recommendation for outliers cleaning and
exclusion of reduced data are collected in the table 1.

Next attributes were excluded as not representative or
low correlation with the target: PVASTATE, DOB, RE-
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Table 1. Qutliers clearing and empty values filling

attribute rule replacing value
HIT HIT > 200 mean=3.512
AGE AGE <15 OR AGE=""' median=63
HOMEOWNR HOMEOWNR ="* ‘U
NUMCHLD NUMCHLD ="* NULL
INCOME INCOME ="' median=4
GENDER GENDER [I('F,/M’,J") v
WEALTH1 WEALTH1 ="" median=6
MINRAMNT MINRAMNT > 50 median=5
MAXRAMNT MAXRAMNT > 500 median=16
LASTGIFT LASTGIFT > 300 median=15
AVGGIFT AVGGIFT > 250 median=10.88
_ 8- LTEDEREI
o = .5 _m‘“’"'"rr' A ._J““’u‘-\,.‘_\ %'\-,_*.—. 4::‘_., s
@ I e, T W ’
-*l.—cu- & m-w\,wuﬁm‘mﬂﬁ--y::m }"1‘;:,‘_:‘;‘;»‘ ™
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Img. 6. Predicted income for different models. Bold line shows average value
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Img. 7. Predicted income in percentile form

CINHSE, MDMAUD, CHILD03, CHILDO07, MAXA- different settings and selecting of the best combination of the
DATE, HPHONE D, MDMAUD_ R, MDMAUD_F, MD-  parameters. Relating to our task was found that this parame-

MAUD_A. ters do not give perceptible difference, so were selected those
3. Model construction parameters which let to prevent over-fitting:
For building of model was selected method «Conditional — MinSplit — 1000;

inference trees» [1]. This method requires to define 4 param- — MinBusket — 400;

eters: MinSplit, MinBusket, MaxSurrogate and MaxDepth. — MaxSurrogate — 4;

Parameters can be defined by recursive building of trees with — MaxDepth — 10.
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Basing on random sampling of training dataset to the
learning (70%) and testing (30%) parts were constructed
9 model. Img. 6 show predicted income in cumulative sum
depending on the count of sent mails. Values sorted in de-
scending order and negotiate cost of mail sending (0.68$).

For better analyze of the models convert diagram from
the absolute values to the percentiles (img. 7). As values
are sorted in descending order good model should quickly
rise on the first part of contacts (big donations). Also, as the
most of donation do not outreach the cost of mail sending,
model achieve upper limit on 40% of contacts and begin de-
creasing. Basing on this reasoning was selected conforming
model with the best predicted income.

4. Model propagation

Now constructed model can be applied to the validation
dataset.

References:

Model was constructed on the training dataset and is very
sensitive to the values of nominal (categorical ) attributes. So,
first of all, it should be checked that new data values conform
to the sets of values of training data and replace all inappro-
priate values with ‘NA’ (NULL) term.

On the second step the model was used to predict do-
nation values. As was said before the most of donations are
not exceed the cost of mailing (0.68$), so the summary in-
come calculated on validating dataset after diminution of
the mailing cost is 10560$. But if we limit mailing only to
the high responsible donors (with predicted TARGET_D >
0.68), income can compose 121338$.

Effect of this work let increase in net donation on 13%.
Comparing to the results of the KDD-CUP-98 competition
(img. 8) our result is between 8 and 9 places.

1. Hothorn, T., Hornik, K., Strobl, C., Zeileis, A., 2010. Party: a laboratory for recursive partitioning.

2. Yanchang Zhao, 2013. R and Data Mining.

3. http://dx.doi.org/10.1016/B978—0—12—396963—7.00001 —5

"pOFH03MPOBaHMe npouecca ynpaBJieHUA ypoBHEM 3JIEKTPOMArHUTHOro nonAa
B CUCTEMAX NOABMUXKHOMN CBA3M C MOMOLLbIO MaTEMATUYECKOrO MmopesnposaHuAa

Muwmn Oner Hukonaeeuy, KaHAMAAT TEXHUYECKMX HAYK, LOLEHT, 3aBeayiolmnin kadenpoii;

Wkcanosa Aitrynb CanmmoBHa, MarucTpaHT
ActpaxaHckuit [ocynapcTBeHHblit TexHnyeckuit Yuusepcuter

Cmamos nocssueHa UCnoLb308AHUIO peepPecCUOHHOcO aHalusa 0151 BOBMONMCHOCILL nposedeﬂuﬂ NpPpoOcHO3UPOBAHUA
YPOBHSA INCKIMPOMACHUINMHO20 NOASL 8 cucniemax noosuMHOL paduoceﬂsu C nNOMOuLb1o mamemamuueckoeo MOd@/lLtpO-
BaHUS. IMO NO3BOAUM asmomamusauposarns npoyecc cma&musaquu napamempos Kauecmsa cemu nocpe@cm@om
ynpasieHusd ypoBHem INEKMPOMACHUINHO20 NOAA 8 cucmemax MOOUNbHOLL CBA3LL.

Karouessie cnosa: YpOBEHbL INEKIMPOMACHUINIHOCO MO, Mamemamuieckas Mode/zb, npoero3uposaHue

0 HACTOSIIIET0 BPEMEHH MPOLECC aBTOMATH3AIMH KOH-
ILTpOJm 3a YPOBHEM 3JIEKTPOMATHHTHOTO T0JIsi B CHCTEMAaX
MOGHJ/ILHON CBSI3W He TPU3HAH aKTyaJslbHbIM JIMIb 110 TpH-
UUHE OTCYTCTBMSI BO3MOXKHOCTH TaKOBOIO KOHTpoJisl. B cBete
COBpPEMEHHbIX HayuHbIX padpabotok [l—4] HaueseHHbIX
Ha TMOBBIIIEHHE KauecTBa CAMOKOHTPOJISI CHCTEM COTOBOH
CBSI3U Yepe3 yBeJHUCHUEe «JIHHUH 0OpPaTHOH CBS3H» CUCTEMBI
B 1IeJIOM, 3ajlauell KOTOPbIX SIBJSETCA pacliupeHHe MepeuHs
KOHTPOJIMPYEMBbIX [1aPAMETPOB CETH 15l TOBbILIEHHS CTeNEHH
€& yCTOHYHBOCTH H, KaK Pe3yJsibTaT MOBbILLICHUS Ka4eCTBa rpe-
JIOCTABJISIEMBIX YCJIYT B CHCTeMax OecrpoBOJAHOIO JIOCTYyMaA.
Cnoco6bl MOHHTOPHHTA paccMOTpeHsl B padoTtax [ 1, 4].

Jlnst ynanéHHOro MOHHTOPMHIA MpejjiaraeTcsi yCTaHOBKa
CEHCOPHBIX JIATYMKOB B 30HAX 0OC/YKUBAHUS KAKJIOTO U3 CEK-
TopoB 6asoBbix cranumi (BC), koTopble NO/KHBI M3MEPSITH
¥ nepeiaBath JaHHble 00 YpOBHE 3JEKTPOMArHUTHOTO T10J1s1

(OMIT), o6pasyeMoro aHTEHHbIMH CHCTEMAMH COTOBOH CBfI3H
Ha 1leHTpaJsbHbIH KoHTpoJiep BC o Kananam nepenaun JaHHbIX
WJIH JIMHUSIM CHTHAJIM3ALUK CHCTeMbl MOOHJIbHOMN cBsidh. KoH-
TPOJIJIEP CUCTEMbl COTOBOH CBSI3W, KaK CHCTeMa, MpeaHa3Ha-
UeHHasi JUIsl yIpaBJieHusl MpoleccaMu coelMHeHnst aGOHEHTOB,
OJIHOBPEMEHHO OLIEHHBAET KAaueCTBO COEMHEHUH 1 MPUHUMAET
yIpaBJsiolde peLleHHsl O NePeKIIOUeHHE KaHAJIOB C LEeJblo
MpeNoCTaBIeHHUsT YCJYT ¢ MaKCHMaJbHbIM KadecTBoM. Cucrema
TaK:Ke KOHTPOJIMPYET YPOBHH MOLIHOCTH 0a30BbIX CTAHLIMH.
Perpeccuonnblii aHanu3 — cnocot MoJe/IMPOBAHUS H3Me -
psieMbIX IaHHBIX W MCCJEI0BaHUSA HX napamerpoB. OcHOBHAs
11eJ1b PErPeCCHOHHOT0 aHa/IM3a COCTOUT B ONpe/ieJIeHHH CBSI3H
MeK1y HEKOTOPOH XapaKTepucTHKOH Y HabsiogaemMoro sB-
JICHHS WK 0OBEKTA M BEIMYUHAMH X, Xy, ..., X, , KOTOPbIE 00~
YCJIOBJMBAIOT, 00bsICHsIOT u3MeHeHus1 V. [lepemennas Y na-
3bIBAETCSl 3aBUCHMON MepeMeHHON (OTKJIUKOM), BJIHsIIOLIHE
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nepeMeHHbIe X, X,, .., X, HasblBaloTcs hakTopamu (perpec-
copamiu). YcraHoJsienue (hOpMbl 3aBUCHMOCTH, Moa6op Mo-
Jiesiu (ypaBHEHHs1 ) perpecchu U OlleHKa eé mapameTpoB sIBJIsI-
I0TCST 3a1a4aM1 perpecCHOHHOro aHanuaa [7, ¢. 3.

Jlomyctum, 4to naMepsieMble 3HaueHUs1 OYAyT TMpeCcTaB-
JieHbl B Bujle Tabuipbl (Tabu. 1), namepeHust cjieiaHbl OHUM
JATYUKOM B OJTHOM CEKTOpE 30HbI IeHCTBUS 6A30BON CTAHLIUH
3a NepHoJL BpeMeHH £, paBHbIM KaxkibiM 10 cexynaam.

Tabnuua 1. ®parmeHT 3HaYeHNI MOHUTOPUHIA YPOBHA NIEKTPOMArHUTHOTO MOJA ANIA OAHOIO AATYUKA

CeTeBoi HOMEp AaTYMKA Bpewms, t, cek VYpoBeHb anekTpomMarHutHoro nons L, gb
10 -62
20 -65
30 -69
40 -67
50 -71
60 -76
XX-UUU-1-1 70 80
80 -77
90 -82
100 -85
110 -89
120 -92

[IpoBenémM perpeccHOHHBIN aHa/lu3 U MPOrHO3UPOBAHHE
U3MepsieMbIX 3HaueHWil. [l NpOBEIEHHsT PerpeccHoH-
HOTO aHaJU3a W MPOrHO3UPOBAHUST HEOOXOAMMO TIOCTPOUTD
rpaduK HCXOMHLIX JAHHBIX W MOMNbLITATbCS TPUOIHAKEHHO
OTpeJIe/IUTh Xapakrep 3aBUCUMOCTH (pHc. 1) 1 BbIGpaTh BUJL

[TocKoJIbKy HCCIenyeTes CBSI3b MEXKLY IBYMs IPU3HAKAMH,
perpeccusi OyeT siBasTbCs napHoit. [To pucyHKy 1 BUaHO, uTO
BHJL (DYHKIIMH PErpecCcHd BepOsiTHEe BCEro Oy/leT JIHHEHHbIM.

YpaBHeHUe JIMHEHHOH TAPHOH Perpeccuu BBINVISIHUT CJle-
nytouiumM o6pazom [6, ¢. 11]:

(byHKLHM perpeccuu, KOTopast MOKET OIHUChIBATh CBSI3b HC- y=ax—q (1)
XOJIHbIX JIAHHBIX. rie [6, c. 12]:
t. cex
— 50 ]
da] 0 o0 10 o a0 o0 o0 0 §0 90 1p0 10 1RO
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Puc. 1. Tpacmk nsmepeHuit, CAeNaHHbIX OAHUM AATYNKOM B OJHOM CEKTOpPE 30Hbl AeiCTBMA 6a30BOM CTaHLUM
3a nepuop BpemeHn t, paBHbIM KaabiM 10 cekyHaaMm
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(Z yixi) _%Zyizx:: .

@ = (2)

(Za)-3(Z)
@ = Tu-aXx) (3)

[Ipu nomoriy 3Toro ypaBHeHHsl TepeMeHHasi y BbIpa-
KAeTCsl yepes KOHCTaHTY a, M yroJl Hak/JoHa NpsAMON (WJu
YrI0BOK KOI(PMUIUHMEHT) @, YMHOXKEHHbIA Ha 3HaYeHHe me-
pemennoil x. Koucranty a, Takxe HasblBalOT CBOGOIHBIM
UJIEHOM, a YIJIOBOH KOS(PQPUIMEHT — KOIPPUIMEHTOM pe-
TPeccHH.

Bbiunesium kosuiineHTb JIMHEHHON perpeccuu o op-
myJsiam (2) u (3):

g = —032004 59410 _ 5 o5
6500050700

a, = é (-914-(=0,265) - 780) = -58,939.

Takum o6Gpasom, HCKOMasi perpecCHOHHast 3aBUCHMOCTD
UMeeT BUJ;

y(x)=-0,265x—58,939,

e y(x) 3TO CIpOrHo3upoBaHHble 3HaueHust ypoBHs (L,
1b) sjekTpoMarHuTHOro 1noJist 3a Bpems (1, cex) uamepeHust
x. OnpejenisieM HanpaBJ/eHUe CBSI3H MEXIy TepeMeHHbIMHU:
3HAK KO3((HIHEHTa PerpeccHd OTpHIATebHbIH, Cle10Ba-
TeJbHO, CBS3b TAKXKe SIBJISIETCS OTPULIATENBHOH, 4TO MOA-
TBepKaeT rpacduieckoe npesnosnoxenue (puc. 1).

Haiinennast ynkuus y(x) u Gyjer siBaAsiTbCS MaTeMaTH-
UecKol MoJe/blo JaHHoro npouecca. C eé MoMoLIblo MOXKHO
OyzieT NPOrHO3UPOBATh BepOsiTHble aBapUK, COOU U OLIUOKH.

Jlns1 ananusa o6111ero KauecTsa ypaBHeHHsl PerpeccHu uc-
MoJIb3YIOT KO3(DMULMEHT JeTepMUHalnu R?, HasbiBaeMbli
TaKKe KBaZpaToM Kod(pdulLueHTa MHOXKECTBEHHOH Koppe-
gsiund.  Kosdduuuent aerepmuHaiyu (Mepa orpenesé-
HOCTH) Bcerjia HaxoauTest B npenesiax untepsada [0;1]. Ecan
3HadeHue R? GJIM3KO K eIMHHUIIE, ITO 03HAYAET, YTO MOCTPO-
eHHast MoJie/1b OOBSICHSIET MOUTH BCIO H3MEHUMBOCTb COOTBET-
CTBYIOLLMX MepeMeHHbIX. M HaoGopor, 3HadeHne R? Ginskoe
K HyJIl0, 03HAuaeT IJ10X0€ KauyecTBO MOCTPOEHHOH MOJEJH
[6, c. 13].

Boiunenum koaduipeHT aetepmunaiinu 1o dopmyiie (4):

‘ Z(xi _xq;)(yi _y(-p)
R == = ‘ (4)
206 =5,)" (4~ 4,)’

i=1

JIurepatypa:

rie [6, c. 13]:

1<
X 7[;)@] , (5)

1 N
Yep :Z[;y‘)' (6)

Torna: R?2=0,98 uu 98 %

Takum o6pazom, KOI(PPUIMEHT JeTepMHUHALMH T10Ka-
3bIBAET, YTO MOCTPOCHHAS JIMHEHHAs MOJAeNb OObACHACT
MOYTH H3MEHUMBOCTb COOTBETCTBYIOIIMX NIEPEMEHHbIX H MOJI-
TBEPXKJAET MX TECHYIO CBSI3b, T€M CaMbIM JIOKA3biBasi, UTO
JIaHHAasl MOJIeJIb HMEET MEeCTO ObITb.

OueHka 3HaUMMOCTH yPaBHEHHSI PErpecCHH OCYLLeCTBJIs -
eTcsi ¢ nomolibio Kpurepuss Puiepa (cM. dopmyny 7) [7,
c. 4]. Ilpu yca0oBUM CrpaBeNIMBOCTH HYJEBOH THIIOTE3bI
(R?=0) kputepuii umeer pacnpenesnerne Puiiepa ¢ yucgOM
creneneit codonpl k =p, k, =n-p-1 (a1s napHoii suneinoi
perpeccuu p = 1). Eciiu HyJsieBasi rUrote3a OTKJIOHSIETCs], Kak
B HallleM ¢Jlyyae TO ypaBHEHHEe PerpecCcHd CUMTAeTCsl CTaTh-
CTHUECKH 3HAuMMbIM. Eciiu Hy/jeBasi THIIOTe3a He OTKJOHS-
eTcsl, TO MPU3HAETCS CTaTUCTHUECKasi He3HAYMMOCTb HJH He-
Ha/I&KHOCTb YpaBHEHUs perpeccu [7, ¢. 4].

2
_R(n—-p-1) ;
Haba (I_Rz)p ( )
F_=24252
Haban
[TosiyueHHOe  3HaueHHE CpaBHUBAETC C  KPUTHUe-
CKMM 3HAueHHeM U3 creldanbHol Tab/nibl  3HaueHus
F-pacnpenenennss ®@uinepa (ias  ypoBHS  3HAYMMOCTH

P=0,05). lns creneneit ceobonbl k=1 u k, =10 snayenue
FKP=4,96. T x F =242,562> FKP=4,96 MOXKHO CJ1€/1aTh
BBIBO/I, UTO YPABHEHHE PErPeCcCHH CTATHCTHYECKU 3HAUUMO.
[1pu TakoM BBICOKOM 3HaYe€HHH KO3 PUIMEHTa IeTepMH -
HallMH W YCTELHOH MPOoBepKe aleKBATHOCTH MOJIEJIH 110 KPH-
Teputo Puiliepa, MOXKHO JIeJiaTh TIPOTHO3 O MPEToJaraeMom
3HAUEHHH YPOBHSI 3JIEKTPOMATHUTHOTO T0JIsl B ONpee/IEHHbIH

MPOMEKYTOK BpEMEHU U3MEPEHHUH.
BbiBop,

[IpoBenénnble HCCIENOBAHUS TIOKA3add BO3MOMKHOCTh
ABTOMATH3UPOBAHHOTO  YIPABJIEHHs] KOHTPOJIEM YpPOBHSI
sJieKTpoMaruuTHoro noJs (9MII) B cucremax MoABHKHOH
pajMOCBA3M, UTO MO3BOJHUT YCTAHABJIMBATH, KOHTPOJHPO-
BaTb M YJIEpP:KHBATb B MaKCHMAJbHO CTaGUJILHOM COCTO-
STHAW W JIpyrue HauboJiee KPUTHUHBIE TapaMeTpbl (He TOJbKO
OMII), BausionMe Ha ypoBeHb KauecTBa MpPel0CTaBISIEMbIX
YCJIYT B cHCTeMax GeCrpOBOHOTO IOCTYTIA.

1. TTuumwn O. H., Xauposa A. P. Cucrema o6paTHO¥ CBSA3H KOHTPOJIS YPOBHS 3JI€KTPOMArHUTHOTO 1015t Ha Y3J1aX MOJBHAKHOM
pannocssisu. Hayunbie Tennentmu: Bonpock! Tounbix Hayk. COOpPHHK HAay4dHBIX TPYIOB 110 MaTepHasaM MeKIyHapogHOH
nayutoit kongepenuuu 12 nekabpst 2016 r. Man-so IHK MHU® «O6uiecrsennast nayka», 2016. C. 10— 16.
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JHeprocbeperaioume cnocobbl 0TONNAEHUA NPU NAHOPAMHOM OCTEKJIEHUU

Paxum3sHoBa PuHata ®apuToBHa, MarncTpaHT;

Hununa TatbaHa CeMeHOBHa, KaHAMAAT TEXHUYECKUX HayK, AOLEHT
TIOMEHCKMIt MHAYCTPUANbHbIA YHUBEPCUTET

Llenvro OaHHOL cmamoll 16A5EMmces oceeljerue ﬂpO6/L€Mbl 8bl60pa Haubosee deuwiesoeo u 3nepeocéepeeafomeeo cno-
coba omonienus Kommeoxra ¢ NAHOPAMHBIM OCIMEKAeHUEeM 8 2. Mocksa, Mockosckotl obaacmu. ABmopOM paccdurnol-
saemceia MmaKkcumailbHoe nompeé/teuue IHepeuu cucmemotl OMONACHUS U ee COUMOCTb 30 Mmeciy 8 OaHHOM pecuore.
B cmameoe npe@ocmasﬂeﬂbz 0630}7 cucmem omonaieHus u pacqémbt, a makaice 0ONOAHUMENbHbLe percozweﬂdawu no
YMEHbULEHUIO NMena08blX nomepo.

Karouesoie cnosa: 3H€p€0€6€p€9f€€ﬂu€, meriaosole nomepu, pacuent meriossulx noneps

Energy saving ways of heating with panoramic glazing

Rakhimzyanova R. F.
Zhilina T.S.

Tyumen industrial University

The purpose of this article is to highlight the problems of choosing the cheapest and most energy efficient way of
heating the cottage with panoramic glazing in Moscow, Moscow region. The author calculated the maximum energy
consumption of the heating system and the cost for a month in the region. The article provides an overview of heating
systems and calculations, and also recommendations to reduce heat loss.

Key words: energy efficiency, heat loss, heat loss calculation.

HaHopaMHoe OCTeKJIeHHE SIBJISIETCS PA3HOBUAHOCTBIO CBE -
TOTIpO3pavHoro cacaja. Pasnnuurie MexXy BUTPayKHbBIM,
(hacajHbIM W MAHOPAMHBIM OCTEKJEHHEM He3HAYMTeJbHbI.
OO0bIYHO, M0JL NaHOPAMHBIM OCTEKJEHHEM TOHMMAIOT OCTe-
KJIEeHHE 1eI0T0 (acajia 31aHus, a He OTAENbHbIX TPOEMOB.

Bnaronapst naHopaMHOMY OCTEKJIEHHIO Mbl MOXKEM BHJIETh
MHOXKECTBO CTEKJITHHBIX 3[aHHH, TAKUX KaK OPUCHBIE U TOP-
rOBbI€ LIEHTPbI, ABTOCAJIOHDI, Kathe U pecTopaHbl.

Takoil HHTepec K MaHOPaMHOMY OCTEKJIEHHIO 00YC/IOBJIEH
PsIIOM YHHKAJIbHBIX XapAKTEPUCTHUK, CPEIH KOTOPBIX:

— O0630pHOCTL — UeJIOBEK, HAXOMAALIMHACST BHYTPH CTe-
KJSIHHOTO 3/IaHUst BUIMT TAHOPAMY OKPY»Katolero NpoCcTpaH-
crBa. C JIpyroil CTOPOHBI, YeJOBEK HAXOISIIMHCS CHAPYXKH
CTEKJISIHHOTO 3/1aHHsI BUIUT TO, YTO TMPOUCXOAUT BHYTPU —
AKTyaJIbHO JIJIsI ABTOCAJOHOB, PECTOPAHOB W TOPrOBBIX LEH-
TPOB.

— JIu3ailH — CTPOUTENLCTBO CTEKJISTHHBIX 3aHHH W NPHU-
MeHEeHHUS
BHEIIHWI BHJL CTPOEHHIO, OTHOCAT 3JlaHHe K KaTeropuu hi-
tech.

MMAHOPAMHOTO  OCTEKJICHUsA  1aloT I/IHTEPECHBII:I
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— OcBellleHHOCTh — 3JIaHHe, TJle UCIO0JIb3yeTCsl MaHo-
PaMHOr0 OCTEKJIEHHE YBEJHUUBAETCS MOTOK €CTeCTBEHHOro
OCBEILIEHHS TOMELLEHHS.

[ToMHUMO HCMOJMIBL30BAHNST MTAHOPAMHOTO OCTEKJIEHHST /1151
Ou3Heca, OHO 4aCTO MPUMEHSIETCS U B HHAUBUYaJbHOM CTPO-
UTEJBLCTBE, OCOOEHHO BJIA/ICIbLAMU [TEHTXAYCOB, TAYHXayCOB.

MHTepec, ¢ KOTOPHIM apXUTEKTOPHI U YaCTHbIE JIOMOBJIA-
JIesblbl 3aKa3bIBAIOT MaHOpPaAMHOE OCTeKJeHHe 06YyCJ0BJIEeH
JKeJIJaHUEeM YeJioBeKa MpUOIU3UTCS K PUPOJIE, a TaKxkKe pac-
IIMPUTh CBOIO »KHUJYIO MJolanb. [Ipu 6JM30CTH epeBbeB
K J10MY, 0COO€HHO XBOHHBIX, TAHOPAMHOE OCTEKJICHHE CO3/1aCT
OLLLIIEHUE «BEYHO 3€JEHOTO Jeca» JaxKe B 3UMHeEE BpeMms
roja.

CylllecTByeT MHOrO BapHAHTOB OTOTJIEHHSI TIPU MaHO-
PaMHBIX OKHAX, camble MOMYJIsipHble U3 HUX:

— HCIOJIb30BAHUE TEIJIOTO 10J1a BJ0JIb OCTEKJIEHHUSI;

— HCIOJIb30BAHUE BHYTPHIIOJbHBIX KOHBEKTOPOB;

— HCM0JIb30BaHKe TPyOUaThbIX pajMaTopoB;

— HCI0JIb30BaHUEe BEPTHKAJIBHbBIX PAIHATOPOB;

— HCMOJIb30BAHUSA TPAJAMLMOHHBIX MaHEJNbHBIX pajua-
TOPOB.

B nanno# craTbe aBTOpamu rnpoaHaJM3MpoBaHa Crocoobl
OTOTIEHHS] IBYX3TA’KHOTO KOTTE/PKA C MAaHOPAMHBIMH OKHAMHM
(cm. puc. 1). B agmunucTpaTHBHOM OTHOILIEHHH OGBHEKT HC-
ciefoBausl pacrosioxked B T MockBa, MockoBckoil 006-
gactu. Koumartuueckass xapakTepucTHKa paloHa HMCCJeno-
BaHUsl PUHSATA, coriacHo [4]. KnumaTtniueckue napamerpol:

— Temmepartypa Bosayxa HaubGojiee XOJOAHOH MSITHA-
HeBKH — MUHYC 25°C (o6ecneueHHocTbo 0,92);

— MPOJOJIKUTEJBHOCTb OTOMUTEbHOrO nepuopa: Zht =
205 cyToK;

— CpelHsif TeMmreparypa BO3JLyXa OTOMHTENLHOrO Ie-
puoza co CpelHel Cy-TOUHOH TeMIepaTypol BO3ayxa — MH-
Hyc8'C: tht = munyc 2,2°C;
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Puc. 1. MnaH KotTepka B r. MockBe

PacuerHast Temneparypa BHyTPEHHETO BO3/lyXa B [IOMELLLe-
HUSIX IPUHSITA:
— Brapaxe + 5°C;

— B NOMELIEHHUSIX KUJIOU YacTu 1o [ 3, Tabur. 1];
[IpunsiTbie pacueTHble TeMIepaTypbl BHYTPEHHEro BO3-
JlyXa B TIOMEILEHUSIX TIPUBEJIEHDBI B TaOJH1Ee 1.

Tabnuua 1

HanmeHoBaHue 3Taxa

HaumeHoBaHue nomelyeHuA

PacuetHas Temnepartypa

Xunas KomHaTa

+20°C, +22°C

HKunas vactb KyxHs +18°C
1-2 3taxu KoTenbHas +5°C
JlecTHMYHasA KneTka +16°C
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JIByX3TasKHBIH KOTTELK UMeeT cleyloliiee 06beMHO-1a-
HUPOBOUHOE pelleHHne:

— Ha [epBOM 3TaxKe PacroJIOKeHbl XKUJIble KOMHATDI, Ca-
Hy3eJ1, KyXHsl, KOTeJIbHasi, HeOTarJIuBaeMblil rapax;

— Ha BTOPOM 3TaKe pacroJioyKeHbl XKHUJIble KOMHAThI.

BepTukanibHOM CBA3BIO MEXKTY ITaXKaMu B KOTTEIKE SABJIsA -
eTCsl JIeCTHUYHAST KJTeTKa.

Bricota nomeliienuii Ha sraxe:

— nepsblid stax, h = 4,00 m;

— BTOpO# 31ax, h = 3,00 M;

TensocnaGkenne 3naHusT TPEIYCMOTPEHO OT KOTEJBbHOH.
TensioHocuTesieM JJIsi CUCTEMbBI OTOTJIEHHS SBJISETCS BOJA
¢ napametpamu 95—70°C.

Tenabiii noa

3 Bcex BUIOB OTOMJICHUST UMEHHO CHCTEMA TET/IbIX M10J10B
OKa3blBaeT HauboJiee GJAroNnpUsATHOE BO3JACHCTBUE HA 3710-
poBbe uesioBeKa, Beib Osarofapsi Takoi cucreme oborpena
Bbl CMOXKET€ MPABUJILHO OTAIJIMBATL MMOMElIEHHE: camas
KOMOpTHAas JJIsi UeJIOBEKa TeMrepaTtypa noMelieH|st — 3T0
0KOJIO 25 TpajlycoB Bo3Jie MnoJia (Ha ypoBHe Hor) u 21 rpajyc
Ha YpOBHE ToJioBbl. FIMeHHO Takoil TemrepatypHblil pexum
00eCreynT BaM yCTaHOBJIEHHbIH TenJbli noJ. KauecTBeHHbIN
KaOeJ/IbHbIH 000rpeB MoJ1a U KPOBJIM C MOMOLIBIO HarpeBa-
TEJILHOTO, I'petolero Kadess J1Jis TeNJoro noja (CM. puc. 2)
He TOJILKO 00ecreunBaeT ONTUMaJbHYIO TeMIepaTypy B Mo-
MeLleHHH, HO U T103BOJIsIeT S5KOHOMUTb Baluu cpesicrsa.

Puc. 2. Tennabit non

Pacuer makcumasbHOTrO motpeGyeHNsT SHEPTHH SJIEKTPH -
YeCKUM TEIJIbIM [10JIOM

CnenaeM He6OJBLION MPUMEPHBIH pacyeT M MOCYHTAEM
MakcHUMaJsibHOe MoTpebJ/ieHne CUCTEMbl B MOMEIIEHHUAX MJI0-
manbio 70 KBapaTHbIX METPOB!

[lnomans o6orpeBaemoro ydactka nometlennss — 49
KBajIpaTHLIX METPOB. YUUTHIBAE€M, UTO CUCTEMY TEIJIOTO MoJia
JIOCTATOUHO YCTAHOBUTD Ha riowany B 70% oT o6Lieil, 4To6bl
obecrneynTb 000rpeB BCero noMeLeHus.

Mormnocets cucrembl — 240 Br na I1m?. CaenoBarebHo,
00111as1 HOMHHAJIbHAS MOIIHOCTb PaBHA:

P=240 -49=11,76 kBr.

[ToJty Hac BKJIOUEH TOCTOSTHHO, 3TO 3HAYUT, B CYTKH OH pa-
6otaet oT 6 110 8 yacos. YMHOKaeM 8 yacos Ha 1,5 KBT u oJy-
yaeM MakCUMaJibHoe sHepronorpebeHre yCTaHOBKHU B JIEHb:

Pcyr=11,76 -8 = 94,08 kBt - u.

B mecsi nosyunres:

Pmec=94,08 -30=2822,4 kBt - u.

Croumoctb 1 kBT-u B Mockse paBHa 5,03 py6Jsim.
B utore nosyuaem:

C=2822,4 - 5,03 =14196,672 py6.

A1o MakcumasbHas uupa. PeasbHblii pacxoa sHepruu
OyJIeT HAMHOTO HHXKE, €CJIK Mbl OyJe€M BbIK/IIOUATh M10JIbI
JIETOM, YCTAHOBUM TEPMOPETYJISATOP, KOTOPbLIH OYJIeT CSIUTh
3a TeMrepaTypoH, a Tak:Ke OTKJI0UaThCsl, KOTJa Mbl YXOJAUM
1 BKJIIOYATLCSI 110 HallleMy BO3BpallleHHIO.

Pacuer makcumasbHOrO NMoTpeb/eHust SHEPTHU BOJSTHBIM
TEIJIBIM TI0JIOM

CnenaeM HeGOJbBLION NMPUMEPHBIH pacdeT M MOCYUTaEM
MaKCHMaJsibHOe MoTpeOieHHe CHCTEMbI B TIOMEILIEHHUSAX TIJ10-
wapio 70 KBaJpaTHbLIX METPOB!

[lnomane o6orpeBaemoro ydactka mnomelenuss — 49
KBajIpaTHBLIX METPOB. YUUTLIBAEM, UYTO CUCTEMY TETJIOTO MoJa
JIOCTATOUHO YCTAHOBUT Ha Miowany B 70 % oT o6Leil, 4To6bl
obecreunTb 000rpeB BCEro NoMellleHHs.

MormuHocers cuctreMbl — 65 Bt na Im?. CoenoBartesibHo,
o0111asi HOMHHAJIbHASI MOLIIHOCTh PaBHA:

P=65 49 m?=3,12 kBr.

[Tosy Hac BKJItOUEH TIOCTOSTHHO, 3TO 3HAYUT, B CyTKH OH pa-
6otaet ot 6 10 8 yacoB. YmMHoKaem 8 uacos Ha 1,5 KBT u nosty-
yaeM MakCHMaJibHOe sHeprornorpedieHne yCTaHOBKHU B JIEHb!

Pcyr=3,12 -8 = 24,96 kBT - u.

B mecsi mosyuures:

Pmec=24,96 -30=748,8 kBt - u.

Croumoctb 1 KBT-u B MockBe paBHa 5,03 pyOJsiM.
B urore nosyuaem:

C=748,8 - 5,03 py6.=3766,464 py6.

I10 MakcumasbHas uudpa. PeanbHblii pacxon sHepru
Oy/leT HAMHOIO HHXKE, €CJIM Mbl OYJIeM BbIKJIIOYaTh MOJIbI
JIETOM, YCTAHOBHUM TEPMOPETYJIATOP, KOTOPbIH GYeT CJEIUTh
3a TemIepaTypoH, a TakKe OTKJI0UaThCsl, KOTa Mbl YXOIUM
1 BKJIIOUATBLCS 110 HallleMy BO3BPalleHHIO.
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BHyTpunosbHble KOHBEKTOPBI

IT0 yCTPOHCTBO, cCocTosILLee U3 KopItyca (KOpbITO, KaHal),
M3TOTOBJICHHOTO U3 Pa3/IHUHbIX MaTepuaJoB. Hallle Bcero s
M3TOTOBJIEHHUS] KOPITYCa BHYTPHITOJIBHOTO KOHBEKTOPA HCIOJIb-
3YIOT HEPXKABEIOLIYI0 HJH OLIMHKOBAHHYIO CTajlb, 00Jaja-
IOLLYI0 MOBBILLIECHHOH CTOMKOCTBIO K BO3/ICHCTBHIO KOPPO3HH.
B koprnyc BMOHTHPOBaH TenJa000MEeHHHUK, J/151 U3TOTOBJICHHS

KOTOpOTO TIpUMeHsIeTcsT MelHasi TpyOKa, M3orHyTast B (hopme
NoJKOBHI (cM. puc. 3). [TpousBopuTesbHOCTL KOHBEKTOPA 3a-
BHCHT OT TeMIePAaTypbl MOJAABAEMOr0 TEIVIOHOCUTEJSI U HH-
TEHCHBHOCTH BO3/1yXOMOTOKA, CO3/1aBA€MOTO BOKPYT TeIJI00-
OMeHHUKA. KOHBEKTOPbI MOTYT HCTIOJIb30BATHCS B PA3JIMUHbBIX
CHCTeMax OTOTJIeHHs, paGoTalolikX B LIHPOKOM JHarasoHe
TemrepaTtyp TeryioHocutesis — ot 45 10 90°C.

Puc. 3. BHYyTpUNONbHbIA KOHBEKTOP

Pacuer makcumasibHOro notpebJ/eHHus SHEPTHH KOHBEK-
TOpPOM

CnenaeM HeGOJIBIION MPUMEPHBIH pacyeT M MOCUUTAEM
MakCHUMaJibHOe NoTpebJeHre CHCTEMbl B MOMELIEeHUsIX ¢ na-
HOPAMHBIMH OKHAMM:

CymMMapHasi MOLLIHOCTb KOHBEKTOPOB JIJIs1 HALLIMX [TOMELLIEHUH:

Pcym = 14190 Bt - m2

Otciona, norpebysieMast MOLIHOCTb paBHa:

Priotp. =0,6- 14190=8514 Bt - m2

[Tosy Hac BKJIIOYEH MOCTOSIHHO, 3TO 3HAYUT, B CYTKH OH pa-
6oTaet ot 6 j10 8 ya-coB. YmMHOKaeM 8 uacoB Ha KBT u noJty-
yaeM MakCcHMaJslbHoe SHepronoTpetyeHnue YCTaHOBKH B JIEHb:

Pcyr =8-8,514=68,11 kBr

B mecsiw norpebisiemast MOLLHOCTD GyeT COCTaBJISATD:

Pmec= 30-68,11= 2043,36 xBr

Croumocts | kBT-u B Mockse paBua 5,03 py6isim.
B utore nosyqaem:

C=2043,36-5,03= 10278,1 py

Tenablii nMHTYyC

Tennblit MIMHTYC — 3TO HarpeBaTesbHbIA MPUOOP BbI-
cotoii 14 cM OT noJia 1 IMPUHOH 3 CM, KOTOPBIH yCTaHABJIMBA-
€TCsl Ha CTEHDI 110 ePUMETpPY MOMELLIEHHSI BMECTO IJIHHTYCA.
KOHCTPYKTHBHO MJIMHTYCHAst CUCTEMa COCTOUT M3 Temso00-
MEHHBIX TPEIOLLUX MOJYyJeH, KOTopble MPeCTaB/sioT co6oi
JIBe MeJiHble TPYObl ¢ HaCAXKEHHBIMH Ha HUX JIAMEJISIMH U 3a-
KpbITble BHELIHUM pa3bopHbIM alioMUHHEBBIM KopoGoM. [To
croco0y Harpesa MojyJis, IJIMHTYCHAsl CUCTeMa pasfielisieTcs
Ha BOJSHYIO U 9JIEKTPHYECKYIO.

Puc. 4. Tennbiit NAMHTYC
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[TpuHumn paboTbl CHCTEMbI MJHHTYCHOIO OTOMJIEHHST OC-
HoBaH Ha 3deKkTe, NPH KOTOPOM TEIJIbI BO3IYX Kak Obl
«TIPUINNAS» K CTeHaM MOMELIEHHs, MEJIEHHbIM MOTOKOM
MOJIHUMAETCS BJIOJIb HUX, OTJaBast TOBEPXHOCTAM CBOE TEMJIO
(cM. puc. 4). Bjiosib Hapy»KHbBIX CT€H U OKOH CO3/IaeTCs «Te-
MJIOBOH 3KpaH», MPENsSTCTBYIONINH OTTOKY Teruia. CTeHbl U3-
JIy4aloT TEIJIOBYIO ZHEPrHio, KoTopasi nepefaercsi Ha Bee
npeaMeThbl: 11041, MeOeJib, TOTOJIOK, a BO3/yX B KOMHATE Mpo-
rpeBaercs yxKe BTOPUUHO, OT TpeameToB. B peaysbrate, 6a-
rogapsi paBHOMEPHOMY pacIpelie/ieHHI0 Teryia 1o BbICOTe
1 IepUMeTpy MOMelleHHs U OTCYTCTBHIO aKTHBHOH KOHBEKIMH
cosjlaeTcsi KOM(POPTHBIE MUKPOKJIMMAT JI/Is UeJIOBEKA.

Pacuer makcumasibHOro notTped/eHus SHeprun Temndbim
MJIMHTYCOM

CrieniaeM HeGOJILILION MPUMEPHBIH pacueT M MocuuTaeM
MaKcHMasibHoe ToTpeb/ieHre CUCTEMbl B MOMENIEHHSX ¢ na-
HOPAaMHBIMH OKHAMM:

[TorpebsieMasi MOIIHOCTb TWIMHTYCA JJIMHHOH 25,54 M
paBHa:

P - =0,6-200-25,54= 0,6 -5108= 3064,8 Br

YMHOKaeM 8 yacoB Ha KBT u mosyuaem MakcumasibHOe
sHepronotpebieHne yCTaHOBKH B JIEHb!

P =8 3064, 8= 24,52 kBTt

B mecsi notpebisiemast MOLLHOCTb OyJ€T COCTABIATD!

P =30-24,52= 735,55 kBt

Croumocts 1 kBr-u B Mockse pasHa 5,03 pyGasim.
B utore nosyyaem:

C=5,03-735, 55= 3699, 83 py6

Crioco6bl OTOTJIEHHST C HCTOJBb30BAHUEM YKHIKHUX TEMJO-
HOCHTeJIeH (TerJIbli BOASHON MOJI, TEMJIbIH BOJSHOH TJIMHTYC )
BCEr/a IellieBJIe 3J1eKTPUYECKOro OTOMJIEHHS TPH POCCHICKHUX
ueHax. M jaxe npu 3HaYHTENbHBIX TE€pPBOHAUAJBHbBIX pac-
X0J1aX, ITH BJIOYKEHHS ObICTPO OKYMaIOTCS.

Tabnuua 2
Cnoco6 otonneHus CTroumocTb oTonneHus, py6./mec.
KoHBeKTMBHOE OTONNEHME 10278,1
OTonneHune BOAAHbLIM TEMJIbIM MONOM 3766,46
OTonneHune 3NeKTPUYECKUM TENbIM MOJIOM 14196,67
OTonneHune TenNbIM BOAAHBIM MIUHTYCOM 3699, 83

DJIeKTpUUeCcKHe BU/IbI OTOIJIEHHS BBIOUPAIOT U3-3a YI06-
CTBa MOHTaKa M KCIJIyaTallui, ocobeHHo, Korja Tpedyercs
JIOTIOJTHUTEIBHOE OTOTJICHUE WJTH TEIJIoBast 3aBeca.

Bri6upasi crioco6 oTomn/ieHusi, Hy»KHO YUUThIBATh MECTHbIE
paclleHKH Ha 3HEPrOHOCHUTE]H W CYLIECTBYIOLIHE JIUMHTI
Ha 10MOX03s1CcTBO. [IpH MOCKOBCKHX paclieHKax cambIM Jie-
1LIEBbIM CITOCOOOM MOJYUYHJIOCH PAZMaTOPHOE OTOTJICHHE.

CoxpaHeHue TernJa 3aBUCHT U OT KOHCTPYKTHBHBIX 0CO-
6GeHHOCTel MaHOPaMHOro OKHa, M OT BHAA OTOMHUTEJbHBIX
npu6OpOB, U OT KauecTBa MOHTaxa. JlJisi yMeHbllIeHUsT pac-
XOJIOB HaJI0 TpeayCMaTpuBaTh JOMOJHUTENbHbIE [PUEMbI
YMEHbIIIEHHUS] TEeIJIONOTEPh: HUCIOJIb30BAHUE XKECTKUX pam

Jluteparypa:

CriellMa/IbHbIMH ~ 3alIMTHBIMM ~ TOKPBITHSIMM, — HATpUMED,
CTeK/a C OTpakalollMM HHQpaKpacHoe (TeryIoBoe) H3Jy-
YyeHUe TMOKpbITHEM. Takoe OCTeKJieHHe He BBIMYCTHT JIMII-
Hero TerJja HapyKy 3UMOH M He BIYCTHT ero JietoM. Ho
«TI0YTH» HATHUCAHO HENAPOM: MMOKPBITHE, K COXKAJIEHHIO, He
OUE€Hb-TO JIOJTOBEUHO, H Uepe3 d—7 JIeT CTeKJIONaKeTbl MPHU-
JIETCSl MEHSTh.

Tyt Hajo peliaTh: TO JIM MOCTOSTHHO U MHOTO TepernJiadu-
BaTh 3a OTOTJIEHHE, TO JIU M0 Mepe MOTPeGHOCTH OMJIauuBaTh
3aMeHY CTEKJIONAKETOB. YiKe MpPH CYLLEeCTBYIOLLUX Tapudax
NOC/AeAHNI BapUAHT NPEANOYTHUTE/IbHEE, A TEXHOJIOTHS Te-
TUIBIX CTEKOJI BCE 7K€ COBEPLIEHCTBYETCS.

1. 131.13330.2012. CrpouTtesibHast KaumaTosiorus. AkryanusuposatHnas penakius CHull 23—01—-99%. — M.: MuH-

peruon Poccun, 2012.

2. CI160.13330.2012. OTomneHue, BEHTHJSILUAS K KOHAMIMOHKPOBaHHe Bo3ayxa. AkTyanusupoBantas penakins CHul

41—01-2003 — M.: Munperunon Poccun, 201

3. CI144.13330.2012. AnvunnctpaTiBHbIe U OBbITOBBIE 3faHus. AKkTyanusuposannas peraxuus CHull 2.09.04—87. —

M.: Munperunon Poceun, 2012.

4. CIT50.13330.2012. TenyioBast 3atiurta 3nanuii. Aktyannsuposannasi penakius CHull 23—02—2003. M.: MuHpe-

ruoH Poccun, 2012.

5. CI123—101—-2004. [IpoekTupoBaHue TenaoBok 3auiuThl 3nanuit. [occrpoit Poccun, 2004.

S

Cnpasounuk npoektuposiwka. Y. 1. Otonsienue. /Tlon pen. M. T. Craposeposa u ip.— M.: Crpofiuszat, 1990.

7. « HpaBl/ma npeaocraB/ieHusg KOMMYHaJbHbIX YCJIYT coOCTBEHHUKAM H M10JIb30BaTENsIM HOMQ[U,QHI/HjI B MHOTOKBAPTHUPHBLIX

JIOMax 1 »KUJIBIX IoMOB»: moctaHoBJsienue [Ipasuresnscrea PO ot 6 mas 201 1 rona Ne 354//C06paHne 3aKOHOIaTe b~
ctBa.— 2011.
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VnpaBneHMe U AUArHOCTUKA 3JIEMEHTOB UHTEJINNIEKTYaJIbHbIX AAaTYUKOB AaBJIeHUA

Paxmatos Ymup Paxab0oBuy, acCUCTEHT;

Xywsaxtos Anuiwep Yopuesny, marnctpaHt
Byxapckuii MHXeHepHO-TeXHONOrMYeCKNit UHCTUTYT (Y3bekucTaH)

ATUMKH JI/151 ©3MEPEHHsT K3OBITOUHOTO JIaBJIeHH ST, aGCOJHOT-
ﬂl—[oro JIABJICHUS, Pa3pPEXKEHHsl, NABJCHHUSI-Pa3pPErKeHH S,
Pa3HOCTH JIaBJIEHHH, THAPOCTATHUECKOTO JaBJjeHus (YPOBHS)
LIMPOKO TIPUMEHSIOTCS JIIsI MOHHTOPHHTA PA3JIHUHBIX TEXHO-
JIOTHUECKHUX TPOLLECCOB, KOHTPOJIS U yueTa noTpeG/IeHns TpH-
POJIHBIX PECYpPCOB, ydeTa 3HEPrOHOCHTEJIeH U MHOTHX JIPYTrHX
3aj1a4 oxBaTbiBas auanasoH aasJjeduit ot 50 [1a o 250 MI1a.

PasBuTtHe JMaTUMKOB JaBJEHHST MAET OJHOBPEMEHHO MO
JIByM HarpaBJjeHUsIM:

— COBEpIIEHCTBOBAHHE H3MEPUTENbHBIX GI0KOB

— COBEpILIEHCTBOBAHHUE 3JIEKTPOHHBIX YCTPOHCTB.

B Hacrosiliiee BpeMsi OCHOBHAs Macca IaTYHKOB aBJeHHUS
B Halllell CTpaHe BBIMYCKAIOTCA HA OCHOBE UYBCTBUTEbHbBIX
5J1eMeHTOB (pHC. 1), MPUHLHMIOM KOTOPBIX SIBJSIETCS H3Me-
peHue JedopMallid TEH30PE3UCTOPOB, C(HOPMHUPOBAHHBIX
B SMUTAKCHAJbLHON TUIEHKE KPeMHHUsI Ha MOJIOKKE U3 call-
¢dupa (KHC), npunasHHoil TBep/bIM NPUIOEM K THTAHOBOH
mMeMOpaHe.

TEH30PE3NCTOpPSI
candMpoeas NoANOXKEA

cepebpocogepkallmi NpHUNon

THTaHOBaA MeMbpaHa

Puc. 1. yI'IPOU.l,eHHbIﬁ BUJ TEH30Pe3UCTUBHOI0 Y4yBCTBUTEJIbHOIO 3JieMEHTa

[Tpunuunuansioe orpanndenne KHC npeoGpasosa-
TeJIsl — HeyCTpaHWMasi BpeMEeHHYI0 HeCcTabGUIbHOCTD TPpajlyH-
POBOUHON XapaKTEPUCTUKH M CYLLIECTBEHHbIE THCTEPE3UCHbIE
3(hheKThbl OT aBJIEHUS M TEMIIEpaTypbl. TO 0GYCJIOBJIEHO He-
OJIHOPOJIHOCTBIO KOHCTPYKLIMHM U 2KECTKOH CBA3bI0O MeMOpPaHbI
CKOHCTPYKTHBHBIMH 3JIEMEHTAMH JaTYHKA.

[IpakTuyecky Bce TPOU3BONMTENH JaTYMKOB B Poccun
NPOSIBJISIIOT MHTEPEC K MCMOJb30BAHUIO MHTETPaJIbHBIX UyB-
CTBUTEJIbHBIX 9/J1EMEHTOB Ha OCHOBE MOHOKPHCTAJIJIHUECKOTO
KpeMHHsI. DTO 0OYCIOBJIEHO TEM, UTO KPEMHHEBbBIE MTPpeodpa-
30BaTe/IM UMEIOT Ha MOPSIOK OOJIbLIYIO BDEMEHHYIO H TeMIIe-

partypHyio cTaGUJILHOCTH 110 CPAaBHEHHIO C TPUOOPaMK Ha OC-
nose KHC crpykryp.

OCHOBHBIM MPEUMYILECTBOM KPEMHHEBBIX MpeoOpasoBa-
TeJiel JaBJeHus siBjsieTcst 6oJiee BbicOKasi cTabUJIbHOCTb Xa-
pakTepucTHK, 1o cpaBHenuio ¢ KHC npeoGpasoBaTtensiMu.
OHnM ycTOHYMBBI K BO3JIEHCTBUIO YAAPHBIX M 3HAKOIepe-
MeHHBIX Harpy3oK. Ec/ii He MpoucXoauT MexaHUueCcKoro pas-
pYyLIEeHHUsT YyBCTBUTEJILHOTO 3JIEMEHTA, TO TMOCJe CHSTHSI Ha-
rpy3KH OH BO3BpalllaeTcsl K MepBOHAYaJbHOMY COCTOSIHHIO,
qTo O6"bHCHHeTCH HCITOJIb30BAHUEM I/IILeaJIbHO-pryI‘OI‘O Ma-
Tepuana.

KOHTSKTHBIE NNOWaakKkmu

METannM3auma
MOHOKPHCT aNNMYECKMA KPEMHWA

A dy¥3IrOoHHBIE DESHCTODEI

CTeKnAHHOE OCHOE3HKWE

Puc. 2. KpeMHueBbIif MHTErpanbHbIil NpeobpasoBaTenb AaBNeHuUs
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Cyl1eCcTBEHHO JlydllMe oKa3aTes 1 110 0CHOBHOM norperi-
HOCTH, FHCTepe3ucy, IMHaMHUeCKOMY IMara3oHy 0 BpeMeHHOH
CTaOMJILHOCTH UMEIOT €MKOCTHbIE W pe30HaHCHble npeobpa-
30BaTes, BbIITyCKaeMble MHPOBBIMH JIHJIEpPAMH B MPOU3BOJL-

CTBE JaTYMKOB JaBjenus Kak Fisher-Rosemount, MKS-I

struments, Druck, Yokogawa. Jljisi 1aTUMKOB C €MKOCTHBIMH
¥ PE30HAHCHBIMH UYBCTBUTEILHBIMH 3JIEMEHTAMH THITHYHBIMH

SIBJISTIOTCSI:
— ocnoBHas norpetunocts 0,075; 0,04; 0,025 %
— MEKIOBEpPOUHbIH HHTEPBAJ He MeHee 3+ D JleT
— Juanason nepenacrpoiiku 1:50; 1:100.

BblcoKue TOUHOCTHbIE XapaKTePUCTHKH JIe1aloT UX Hedame-
HUMBIMH TTPH KOMMepUYeCKOM yueTe H KOHTpOJIe, T7le UX BbICOKast
1leHa KOMIIEHCHPYETCsl CTOMMOCTBIO CIKOHOMJIEHHBIX PECYpPCOB.

Kpome yrnomsiHyThIX Bbillle METOJI0B MTpeobpa3oBaHus 1aB-
JICHUS! B 9JIEKTPUYECKHI CHUTHAJ, CJIeyeT YIOMSIHYTb UHIYK-
LIHOHHbIFl U HOHH3ALMOHHBIH METO/BI.

B ra6auue | npuBeseHbl OCHOBHbIE JIOCTOMHCTBA W He-
JIOCTAaTKM PasJIMYHbIX METOJ0B MNpeoOpa3oBaHUs JaBJEHUS
B 9JICKTPUUECKUNA CUTHAJ.

B GosblinHCTBE ciiyyaeB TpeOyeTcsl HeCKOJIbKO Napame-
TpOB NpeobpazoBaTe/ieii: TOUHOCTb, CTAOUJILHOCTb BBIXOAHBIX

n-

Tabnuua 1. OCHOBHbIE AOCTOMHCTBA U HELOCTATKN METOA0B npeo6pa3OBaHma AaBJIeHUA B 3ﬂeKTpI/I"IECKMI7I CUrHan

llocTouHCcTBa

HepocTatku

KHC-npeobpa3oBaTenu

Bbicokas cTeneHb 3alnTbl OT arpeCcCUBHOM Cpefbl
Beicokuit npepen paboyeit Temnepatypsl
HanaxeHo cepuitHoe NponM3BoLCTBO

4. Huskasa ctonmoctb

HeycTpaHuMas HecTabuUNbHOCTb FPaiyMpPOBOYHON XapaKTePUCTUKMN
Bbicokue ructepesncHble 3deKTbl OT AABNEHUA U TEMNEPATYPHI
Hu3kas ycToityMBOCTL NPY BO3AENCTBUM YAAPHBIX HArPY30K
BUOpaLMii

MpeobpasoBatenn Ha M

OHOKPUCTAaJINYECKOM KPEMHUN

Bbicokas cTabunbHOCTb XapaKTepUCTUK
YCTOMYMBOCTD K YAAPHbIM Harpy3Kam u BUOpauusm
Huskue (NpakTUYeCcKn OTCYTCTBYIOT) FMCTEPE3UCHbIE
adeKTbl

BbicOKasi TOYHOCTb

Hu3kas ueHa

B0o3MOXHOCTb M3MepATb AaBNEHNE PA3NUYHBIX arpec-
CUBHbIX CPEACTB

OrpaHuyeHue no Temnepatype (fo
150°C)

E

MKOCTHOM

Bbicokas TouHOCTb

Bbicokas cTabunbHOCTb XapaKTepUCTUK
B03MOXHOCTb M3MEPATb HU3KUIA BaKyYM
MpocToTa KOHCTPYKLUK

CTOMKOCTb K meperpy3kam

3avacTyto, HeIMHeliHas 3aBUCUMOCTb EMKOCTU OT MPUIOXKEHHOTO
[aBeHus

Pe3oHaHCHbIN

Bbicokas cTabunbHOCTb XapPaKTEPUCTUK
2. Bbicokas To4yHOCTb M3MepeHUa faByieHnA

Mpu U3MepeHUmn faBNeHUs arpecCUBHbIX cped HeobXoaMMo 3alm-
TUTb YyBCTBUTENbHBIA 3NEMEHT, YTO NPUBOAUT K NOTEPE TOYHOCTK
n3mMepeHus

Bbicokas ueHa

OnutenbHoe Bpema OTKNMKA

NHanBuayanbHas xapakTepucTka npeobpasoBaHus faBaeHus

B 3/IEKTPUYECKUN CUTHAN

Nup

VKLMWOHHbI

Bo3moxHoOCTb n3mepats auddepeHumanbHble faBneHus
C BbICOKO TOYHOCTbIO

He3HauuTenbHoe BAMAHWE TeMNepaTypbl Ha TOYHOCTb 13-
MepeHus

CunbHOe BAUSHME MATHUTHOTO NOAS
YyBCTBUTENBHOCTD K BUOPALMAM 1 yaapam

VloHn3aLMOHHbIN

B0o3MOXHOCTb M3MepeHUe BbICOKOTO BaKyyMa
Bbicokas To4HOCTb
CTabunbHOCTb BBIXOLHbIX NAapaMeTpoB

Henb3s ncnonb3osatb nogobHble NpUGOpPLI NPK BbICOKOM [aB-
neHun (HU3KMii BaKyyM ABASETCSA NOPOroMm)

HenuHeitHas 3aBUCUMOCTb BbIXOJHOTO CUTHANA OT MPUJIOKEHHOTO
[aBAeHus

Bbicokas xpynkocTb

Heo6xoanMo coyetath ¢ ApYrMMU [aTYMKaMU AABEHNUS
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XapaKTePUCTHK, HaleKHOCTb, JIOJTOBEUHOCTh, HU3Kas LieHa.
Takum TpeGoBaHUSM, KaK BMIHO M3 BblLICNPUBECHHON Ta-
6JIMLLbl, YJOBJETBOPSIIOT Mbe30PE3UCTHBHbIC JAaTUMKH JaB-
aenust u KHC-npeoGpasosaresu.

CoBepllIeHCTBOBAHHE 3JEKTPOHHBIX YCTPOHCTB OOYC/I0B-
JICHO, B MEPBYIO OYepelib, BLICOKMMH TeMMAMU Pa3BUTHSA MH-
KPO3JIEKTPOHUKH. FIMEHHO ¢ H3MeHeHHeM 3JieMeHTHOH 0asbl

Jluteparypa:

3JIEKTPOHHBIX YCTPOHCTB 00pabOTKH CHIHAJIOB TePBHUHBIX
npeo6pasopareneil (I1[1) cBszano mnosiBjieHne HOBOTO TOKO-
JieHnst 1aTunKoB. Ha pbiHke nosiBUsikCh HeOPOrHe MUKPO3JIEK-
TPOHHbBIE YCTPOHCTBA (B YACTHOCTH MUKPOMPOLECCOPDI, aHa-
JIOTOBO-LIU(POBbIE U LUPPO-aHAJIOrOBbIE MPeoOpa3oBaTENH )
TEXHHUECKHE XapaKTEPUCTHKH KOTOPBIX MO3BOJIHJIM MPOBECTH
pa3paboTKH UHTeJIeKTyaJbHbIX 1aTuMKoB JaBnenns (MILT).

ABTOMaTHUEeCKHe MPUOOPDI, PETYJATOPbl U BbUHCAUTEbHbIE chcTeMbl. CripaBouHoe mnocoGue. [lox pen. Kauap-
ckoro B. JI.— JI.: Maummnocrpoenue, 1976.— 488 c.

Aprember B. I, Tony6es C. M. CripaBouHoe noco6ue Jyisi paGOTHHKOB METPOJIOTHUECKHX cTy»K6. — M.: M3n-Bo cran-
naproB, 1982. — 280 c.

TocynapcerBenHasi cucreMa npoMmbliieHHbIX Tpu6opoB u cpeictB aBTroMatudatuu (I'CIT). TTox pen. KaBaneposa I 1. —

M: HHHUNTIU, 1981.— 392 c.

4. Opnarckuti 1. I1. ABromaTHueckne u3mepenust u npuoopsl: Yue6HUK /15 By3oB. — K.: Buma k., 1980. — 560 c.
5. IlpaBuna uamepeHust pacxo/ia ra3oB U >KHAKOCTEH CTaHIAPTHBIMH cy:Katoiiumu yerpoiieramu PI150—213—80.— M.

Wan-Bo crannapros, 1982.— 320 c.

6. ITlpombilienHble TpuGOPLl U cpeicTsa aroMathsauun: Cripasounnk / Iloa pen. UYepenkosa B. B.— JI.: Mammno-

ctpoenue, 1987.— 847 c.

Mopaenb matemaTMyeCKOM HEUPOHHOM CeTH

PawuTtoB 3gMoHp IoyapA0OBUY, CTYAEHT;
CroskoBa KceHus JleoHnaoBHA, KAHAMAAT NeJArornyecknx Hayk, LOUEHT;

N6paes Pyctam PamazaHoBuMY, KaHAMAAT NEeAArorMYECKUX HayK, LOLEHT
MocKoBCKUi1 rocyAapCTBEHHbI YyHUBEPCUTET TexHONOrMi 1 ynpasneHus umenn K. I. Pasymosckoro (r. Mocksa)

B cmamoe npedcmasaen onoifm usydeHus HelpoOHHbIX cemel, UX peaAu3ayuu ¢ NOMOULbIO A3bIKA NPO-
epammupoganusn Java. Onpedesen mepmunoroeuteckutl annapam paéomel ¢ Heilipocemamu, ux csoilicmaa

u pyuxyuu.

Katouesoie crosa: Helipon, cunanc, HelipoHHas cemo, PyHKUUA akmusayuu, Aunelinas pynkyus, cuemoud, eu-

nepboauveckuil mauneenc, mperuposouHbsLii cem

BaToﬂ CTaThe XOTeJOCh Obl MOJENUTLCS ONbITOM B H3Y-
YEeHMH HEHPOHHBIX CeTel M, KaK CJIEACTBHE, HX pealiH-
3alllH, C TOMOUIBIO 13bIKa MPOrpaMMUpoBanus Java, Ha nsar-
tdopme Android. [TepBoe 3HaKOMCTBO ¢ HEHPOHHBIMU CETAMH
MPOU30LLI0, KOIla NOosIBUJIOCH MpuJoKeHHe Prisma. OHo 06-
pabaTbiBaeT Jto0yto otorpaduio, ¢ MOMOLIBIO HEHPOHHBIX
ceTeil, U BOCIPOU3BOMUT €€ C HyJIsl, HCTOJb3Ysl BbIOPAHHbIN
cTh/b. Ha ynuBsieHue, HET HU OJIHOH CTaTbH, KOTOPast 4eTKO
M T03TAarHO PacMUChiBAe€T aNroOpuT™M padoThl HEHPOHHBIX
cereil. MHbopmMalus MoJIHOCTbIO pPa3po3HEHa, OTCYTCTBYIOT
KJIOYeBble MOMEHTbI. DOJIbIIMHCTBO aBTOPOB [10Ka3blBaTh
TOJIKO KOJL Ha TOM WJIM HHOM sI3bIKe [TPOrpaMMHPOBAHMSI, He
npuberast K ietajbHbIM 0ObSICHEHHSIM.

[TepBbIM M CaMbIM BaXKHbIM MOMM OTKPbITHEM OB/ M€k -
JIUCT aMmepuKaHckoro nporpammucra /Lretda XuTtoHa, B KO-
TOPOM OH TMOAPOOGHO W HAMISAHO pa3bupaeT MPUHLMILI pa-
O0Tbl HEHPOHHBIX ceTedl M WX Kjaccudukaiuu. [locne
NPOCMOTpa 3TOTO MJEHINCTa, s1 pellul Co31aTh CBOIO Hell-

POHHYIO CeTb, HAYaB € CaMOro MpoCToro npumepa. Bam Ha-
BEpHsKA M3BECTHO, UTO KOTJIA Thl TOJLKO HAuHHAElIb YUHTh
HOBBIHI §13bIK, MT€pBOH TBoeH nporpammoit 6yaer Hello World.
B Mupe matmnHoro o6ydennst Toxe ectb cBoii Hello world —
HellpoceTb, peluaiowiasi npoGJeMy <HCKJIIOYAIOLEro HJn»
(XOR) [6, 7, 8]. Tabsuiia «UCKIIOUYAIOUIETO WJIH» BBITJISIAT
CJIeyI0UIUM 06Pa3oM:

|- |lo|lo|le
~|o|~|o|le
ol|lr|r|o|Aa

Heiiponnasi cetb GepeT Ha BXOJ IBa UMc/aa U JOJDKHA Ha
BBIXOJIE JIaTh JIPYroe YHUcJ0 — OTBeT. Ternepb 0 camux Hel-
POHHBIX CETSIX.
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Y10 TaKoe HeMpOHHAsA CeTb?

HeiipoHHasi ceTb — 3TO MOC/IEI0BATENLHOCTL HEHPOHOB,
COoe/IMHEHHBIX MeXJly coO6ol cuHancamu [2]. Ctpykrypa Hel-
POHHOH CeTH Npulia B MHUP NPOrpaMMHPOBaHUSI U3 OHO-
Jorud. baaronaps Takoil cTpyKType, MalllMHa oOpeTaeT Cro-
COOHOCTb aHAJIM3UPOBATH M JlaXKe 3aMOMHHATH PA3JIMUHYIO
uHpopmatinio. HellpoHHble ceT cnocoGHbI BOCTIPOM3BOIUTD
UHpOPMalHI0 W3 cBoell namsitTu. JIpyrumMu cjioBamu, Heil-
poceTb — 3TO MallMHHAs MHTEpHpeTalusl MO3ra 4esjoBeka,
B KOTOPOM HaXOJSITCS MHUJIJIHOHbBI HEHPOHOB MepeaatolX HH-
hopmalilio B BUJIE JIEKTPUIECKUX UMITYJILCOB [4, D).

Bynem paccMaTpuBaTh MpUMepbl Ha caMoM 6a30BOM THITE
HEeHPOHHBIX CETel — CeTH MPSIMOT0 pacrnpocTpaHeHus (aasnee
CITP). CITP — 3T0 ceTb ¢ mocjieaoBaTebHbIM COeTHHEHHEM
HeHPOHHBIX CJI0eB, B Hell HH(OPMAIHS HIAET TOJIBKO B OJHOM
HarnpasJeHUH.

HeilpoHHble CEeTH HCMOMBL3YIOTCS /IS PELICHUSs CJ0KHbIX

3aja4, Kotopble TpeOyloT aHAJUTHYECKHX BBIUMCJIEHHH TMO-
JIOOHBIX TEM, UTO JieslaeT yesoBeueckuit Moar [4]. CambiMu pac-
NPOCTpaHEHHBIMU MPUMEHEHHIMU HEHPOHHBIX CEeTeH SIBJISIETCS:

— Kaaccudukauns — pacnpesesieHne J1aHHbIX 110 napa-
metpaM. Harnpumep, Ha BXon naercst HaGop JIoAel U Hy:KHO
pelInTb, KOMY H3 HHUX JaBaTh KPEIUT, a KOMY HeT. DTy pa-
60Ty MOKET C/le/1aTh HEHPOHHAs CeTh, aHATU3UPYs! TaKyl0 HH-
(hopMalnio Kak: BO3PAcCT, TJIaTeKeCrnocoOHOCTb, KPEIUTHAS
UCTOPUS U T.JL.

— [lpencka3aHue — BO3MOXKHOCTb MPEICKa3bIBaTh CJle-
Aytoluii war. Hanpumep, poct wiu najenue akiui, OCHOBbI-
BasiCh Ha CUTyalluK Ha (POHIOBOM PbIHKE.

— Pacno3HaBaHue — B Hacrosilliee BpeMsi, camoe LIH-
pokoe HellponHbix cereii. HMcnosbayercs
B Google, Korzaa BbI HilleTe (HOTO WM B Kamepax Tele(oHOB,
KOIJIa OHO OIpeJie/IsieT T0JI0XKEeHHe BALIEro JMLa U BbleseT
ero U MHoroe apyroe. Ternepb, 4ToObl MOHATb, KaK paboTaloT
HEHpPOHHbIE CETH, JaBalTe B3MIsIHEM HA MX COCTaBJSIOLIME
1 TapameTphl.

NpuMeHeHne

YT0 TaKoe HelpoH?

Heilipon — 310 BbluMC/IMTENbHAS €IMHHULA, KOTOpasi 110-
JiydaeT uHGopMaLuIo, POU3BOJUT HAJl HEH MPOCTble BbIYHUC-
JIeHUs U Tiepesiaet ee aagblie. OHU IeaATCs Ha TPU OCHOBHBIX
THIIA: BXOJHOM (CHHUI ), CKPBITBIN (KPACHbIH ) ¥ BBIXOJHOH (3€-
Jenblit) [5]. TaxKe ecTb HeHpOH CMeleHHsT U KOHTEKCTHBIH
HEHPOH O KOTOPbIX Mbl [OrOBOPUM B CJCLYIOLIECH CTaTbe.
B tom ciydae, Korna HelipoceTb COCTOUT U3 60JIbLION0 KOoJIHye-
CTBa HEHPOHOB, BBOAAT TepMHUH cJiosl. COOTBETCTBEHHO, €CThb
BXOJIHOH CJIOH, KOTOPbIH MoJy4aeT MHPOPMALMIO, N CKPLITHIX
c1oeB (0ObIMHO UX He GoJiblile 3), KoTopble ee 06pabaThiBaIOT
¥ BBIXOJAHO! CJIOH, KOTOPbLIH BBIBOAUT pe3yJsbraT. ¥ Kaxkioro
13 HEHPOHOB €CTb 2 OCHOBHbBIX N1apaMeTpa: BXOJHbIC JaHHblIe
(input data) u BwixoaHBbIe nanHble (output data). B caiyuae
BXojiHoOro Heipona: input=output. B ocrasbhbx, B mnoJe
input nonagaer cymmaphast uHcdopmalusi BceX HEHPOHOB
C MPEJIBILYIIETO CJ10s1, MOC/e Yero, OHa HOpMaJIH3yeTcs, ¢ Mo-
MoLIbIO (DYHKIMK akTUBalMK (ripeacraBum ee (x)) u momna-
Jaet B noJie output.

BaxXHO MOMHHUTb, 4TO HEHPOHLI OMEPUPYIOT YHCIAMH
B nuanagdone [0,1] uau [—1,1]. Bol cnpocute, kak o6paba-
ThIBATb UMCJIA, KOTOPbIE BLIXOAAT M3 JIAHHOTO xarna3oHa? Ha
JTAHHOM 3Tare, CaMblil TTPOCTOI OTBET — 3TO pasleuTh | Ha
9TO YUCJI0. DTOT MPOLLECC HA3bIBAETCS HOPMaJIU3alued, 0 OH
OY€eHb YACTO UCIOJb3YeTCsl B HEHPOHHBIX CceTsIX [6].

Y70 TaKoe cuHanc?

input output

W, = 01
W2 = 03
Ws = 02

CuHanc — 3T0 CBfI3b MEXKJy JIByMsl HeHpoHaMH. Y CH-
HarncoB ectb | napamerp — Bec. buaronapsi emy, BxosaHast
MH(pOPMaLIUs U3MEHsIeTCsl, KOIja repeaaercss OT OJHOro
HeilpoHa K jipyromy. Jlonycrum, ectb 3 HelipoHa, KOTOpble T1e-
penaioT uHpopMmalmio cienytoiiemy. Toraa y Hac ecTb 3 Beca,
COOTBETCTBYIOILIME KAXKIOMYy M3 ITHX HEHPOHOB. Y TOTO Heli-
poHa, y KotToporo Bec OyaeT 6oJblile, Ta HH(opmalus u OyaeT
JOMUHUpYIOLLEH B CJeylolleM HelipoHe (nmpuMep — cMe-
leHde uBetoB). Ha camom jesie, COBOKYIHOCTb BECOB Hell-
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POHHOH CETH WJIM MaTpH1lAa BECOB — 3TO CBO€0OPA3HBIA MO3T
Bcell cucrembl. FIMeHHO GJ1arofapst STHM BecaM, BXOJHAs! HH-
copmanust o6pabaTbiBaeTcsl U MpeBpallaeTcs B pe3ysbTar.
BaxxHo noMHUTB, 4TO BO BpeMsl MHULMAIU3ALHUN HelIPOHHO
CETH, BeCa PacCTaBJAIOTCA B Cy4ailHOM MOPSIKE.

Kak pa6otaer HeilpoHHas ceTb?

Wi

W2

1)H1mp..1 = (|1*W1)+(|2*W2)
2) H Toutpst — faclivalion ( H 1 mpm)

B nanHom npumepe u3oOpaxeHa yacTb HEHPOHHOMH ceTH,
rie OykBamu | o6o3HauyeHbl BXOAHble HeHpOHbl, OyKBOH
H — ckpwiThiil HelipoH, a 6ykBo# w — Beca. M3 dop-
MyJbl BUIHO, UTO BXOJHAsi HH(OPMaIHsl — 3TO CyMMa BCeX
BXOJIHBIX JIAHHBIX, YMHOKEHHBIX Ha COOTBETCTBYIOLIHE WM
Beca. Torna nanum na Bxon 1 u 0. Ilyerb wl=0.4 u w2 =
0.7 Bxonmuble nanHble HeilpoHa HI1 OymyT cienyouinmu:
1#0.4+0*0.7=0.4. Tenepb, Korza y Hac €eCTb BXOJHbIE
JIaHHbIE, Mbl MOYKEM TOJTYYHTb BLIXO/IHbIE JAHHbIE, TTOJCTABUB
BXOJIHO€ 3HaYeHHe B (PyHKLMIO aKTUBALMH (10jipoOHee 0 Hel
nasiee). Boixonmble nannble nepenaem jaagbule. Tak mbl no-
BTOpPsieM /I BCEX CJIOEB, MOKa He JIOHJEeM JI0 BBIXOJHOIO
HelpoHa. 3aMyCTHB TaKylo CeTb B MEPBBIH Pa3 yBUAUM, UTO
OTBET JlaJieK OT MPABUJBbHO, TOTOMY YTO CETh HE HATPEHHPO-
BaHa. YToObl y/ydllIUTh pe3yabTaThl Mbl OyleM ee TPeHHPO-
BaTb. JlaBaiiTe BBe/leM HECKOJIBKO TEPMHUHOB /sl OMHUCAHMS
CBOICTB HEHPOHHOI CEeTH.

®yHKuMs aKTMBaUMM — 3TO Crocod HopMaJH3aluH
BXOJHbIX JaHHbIX [2]. To ecThb, ecsin HA BXOAe y Bac OyjeT
60JIbIIOE UMCJI0, TPOIYCTUB €ro Yepe3d (PyHKIINIO aKTHBALHH,
BbI MOJTyUHTE BLIXOJ B HY?KHOM BaM JiHanazone. OyHKIMH ak-
THBAIMK JI0CTATOYHO MHOTO TI03TOMY Mbl PACCMOTPHM CaMble
ocHoBuble: Jluneinasi, Curmoun u lunepGosiuecknit TaH-
reHc. [J1aBHbIE HX OTJIMYHST — 3TO IMaNa3oH 3HaUeHHH.

JluHeitHaa yHKumna

O1a PyHKLHKS MOYTH HUKOT/IA HE HCITOJIb3YETCs], 3@ HCKIIIO-
YeHHEM CJIydaeB, KOIJIAa HY:KHO MPOTECTHPOBATb HEHPOHHYIO
CeTb WM nepeaaTh 3HaueHue 6e3 npeotpasoBaHUi.

Curmoup

1

flx) = 1+€”

D10 camasi pacrnpocTpaHeHHasl (PyHKLHST aKTUBALIUH, ee
nuanason 3nauenn# [0,1]. Mmenno na Heit nokasano 60Jib-
IIMHCTBO MPUMEPOB B CETH, TAKXKE ee MHOTA Ha3bIBAIOT JI0-
rudeckoi yHkuueid [1]. CooTBeTCTBEHHO, €CiM B BalleM
cjlydae TPUCYTCTBYIOT —OTpUUATEe/bHble 3HA4YeHust (Ha-
npumMep, B 6AHKOBCKOM CEKTOpPE KOTHPOBKA AKLIUH MOXKET
WITH HE TOJIbKO BBEpX, HO W BHM3), TO BaM MOHAA0OHUTHCSA
(yHKIMS, KOTOpasi 3axBaTbiBAaeT W OTpHLIATeJbHblE 3HA-
YeHHsI.

F'mnep6onuyeckuit TaHreHc

_e”-1
f(X) =g

meeT CMbIC WCMOJBL30BATH THIEPOOJHYECKHH TaH-
reHe, TOJILKO TOIVIA, KOrjla Balllk 3Ha4eHUst MOTYT ObITb U OT-
pULIATEJbHBIMH, W TIOJIOXKUTEJbHBIMH, TaK KaK JuHarnasoH
dyuxunu [—1,1]. Menosb3oBaTh 3Ty QYHKIHIO TOJIBKO C 110~
JIOXKUTEIbHBIMK 3HAUEHUSIMHU HellesecooOpasHo Tak Kak 3TO
3HAUMTEBbHO YXYILIUT Pe3y/bTaThl Balllel HEUPOCETH.

TpeHUpoOBOUHBI ceT — 3TO TOCAEI0BATENbHOCTD
JIAHHBIX, KOTOPBIMHM OINEpUpyeT HefipoHHas ceTb. B Hauem
c/lydae MCKJI0YaIoLEero WK (xor) y Hac Bcero 4 pasHbiX Mc-
Xo/la TO ecThb y Hac Oyner 4 TpeHnpoBouHbIX ceta: Oxor0=0,
Oxorl=1, Ixor0=1,1xorl=0.

IT0 CBOeOOPA3HbIH CUETYHK, KOTOPbHIH YBEJHUHBAECTCS
KaxK/IbIil pa3, Korjna HEHPOHHAs CeTh TIPOXOJIUT OJIMH TPEHHPO-
BOUHBIH ceT. Ipyrumu cjioBamu, 310 obliee KOJIHYeCTBO Tpe-
HUPOBOYHbBIX CETOB MPOHAECHHBIX HEHPOHHON CETbIO.

[Ipu uHHUMAaNU3aLMK HEAPOHHON CETH Ta BeJIMUKHA yCTa-
HaBjuBaeTcss B O U MMeeT MOTOJIOK, 3a/laBaeMblil BPYUHYIO.
Uem GoJibliie 3M0Xa, TEM JIyullle HATPEHUPOBAHA CETh U CO-
OTBETCTBEHHO, €€ pe3yJibTaT. DToxXa YBeJHUUHBAETCS KaXKIbli
pas, Korja Mbl IPOXOJMM Becb HAGOP TPEHHPOBOYHBIX CETOB,
B HallleM cjydae, 4 ceToB W/d 4 urepauui.
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for (int i=0;ixmaxEpoch;i++)
for (int j=0;j<trainSet;j++)

for (int j=0;j<trainSet;j++)
for (int i=0;i<maxEpoch;i++)

BaxHo He nyTaTbh UTEpaLMIO C 3TOXOH M MOHUMATH I10-
CJIEZIOBATE/ILHOCTD UX MHKpeMeHTa. CHavasia n pa3 yBeJanuu-
BAeTCsl UTepallusl, a MOTOM y»Ke 310Xa U HUKaK He HaoO0opoT.
Jlpyrumu cjioBamMM, Heslb3sl CHauaa TPEHUPOBATh HEHPOCETh
TOJIKO Ha OJTHOM CeTe, TTOTOM Ha JApyrom u T.J1. Hy»KHo Tpenu-
poBaThb Kak/bli CeT OIMH pas 3a 310xy. Tak, Bbl CMOXKeTe U3-
6exKaTh OLIMOOK B BHIUHC/ICHHUSIX.

Owubka — 3TO NPOUEHTHAS BeJMYHHA, OTpakalolllas
pacxoxKieHne MexK/1y 0XKHAaeMbIM U TTOJy4YeHHbIM OTBETAMH.
Oumbka hopMUpyeTcsl Kax/Iylo 3T0XYy W JI0JDKHA WITH Ha
cnaf. Eciii 5Toro He MPOUCXO/INT, 3HAYUT, BbI UTO-TO JIe]aeTe
He Tak. OKMOKY MOKHO BBIUMCIUTD PA3HBIMHU MYTSAMH, HO Mbl
pPaccMOTPUM JHLLIb TPH OCHOBHBIX criocoba: Mean Squared
Error (nanee MSE), Root MSE u Arctan. 3nech HeT Kako-
ro-au60 OrpaHHUEHUs] HA HCIMOJb30BaHUE, KaK B (PyHKIIHH
AKTHBALMK, U Bbl BOJIbHBI BbIOPATH JIIOOOH METOM, KOTOPBIN
OyleT MPUHOCHTL BaM HaWJyullIni pedyabraT. CTOUT JHIlb
YUHTBIBATh, YTO KaxK/IbIF METO/ CUUTACT OLIHOKH 110 - Pa3HOMY.
Y Arctan, omn6ka, noutu Beerna, 6yaet 6oJbliie, Tak Kak OH
paboraer 1o NpUHLMITY: yeM OoJiblle pasHHULa, TeM OoJiblie
omnbka. ¥ Root MSE Gyner HauMeHblias olioKa, mostomy,
yalie Bcero, ucnosbsytor MSE, KoTtopasi coxpansieT GanaHc
B BbIUMCJEHUH OLIHOKH.

Jluteparypa:

MSE

(i1-a1)ﬁ(iz-az)2+. . .+(in-an)2
n

Root MSE

_\/(i1-a1)2+(i2-az)%l-...+(in-an)2
n
Arctan

arctari(ii-ai)+...+arctan(in--an)
n

[TpuHipmn noacuera oMOGKH BO BCeX CJydasiX OJMHAKOB.
3a Kax/Iblil CeT, Mbl CUMTaeM OLIUOKY, OTHSIB OT HJ1€aJbHOTrO
oTBeTa, mnoJydeHHblil. [lasee, su6o BO3BOAMM B KBajapar,
JO0 BbIUMC/ISIEM KBaJpPATHBIH TaHTeHC M3 3TOH Pa3HOCTH,
MoCJIe Yero MoJiyueHHOe YUC/I0 AeJTUM Ha KOJIHUECTBO CETOB.

3aknyeHue

Y HEHPOHHBIX CeTell MHOTO Ba’KHbIX CBOHCTB, HO KJIIOUEBOE
13 HUX — 3TO CMOCOOHOCTb K 06yUEHHIO, HA CETOHSLIHUN 1eHb
HEeHpPOHHBIE CEeTH SIBJSIOTCS OJHUM M3 TIPUOPUTETHBIX HAMpPaB-
JICHUI UCCIIEIOBAHUI B 00JIACTH HCKYCCTBEHHOTO MHTEJIJICKTA.

1. DBapckuii A.b. Jlornueckue Hefiponnsle ceti. — Man-Bo: bunom. JlaGopatopust 3nanuit, 2007. — 352 c.

lanymwkun A. M. Hefiponnble cetu: ocHoBbI Teopuu. — Man-Bo: Topsiuast munust — Tenekom, 2012. — 496 c.
Hoporos A.1O. Teopusi u npoektnpoBaHue GBICTPLIX MepecTpanBaeMbIX NMpeo6pa3oBaHuil U c1aGOCBA3aHHBIX HEH-

Tapxos JI. A. HeiipoceTesbie Mosiesu 1 anroputmbl / Cripasounuk. — Msn-so: Pammorexuuka, 2014, — 352 c.

2.
3.
ponHbix cereil. — M3an-Bo: [Tosmrexnuka, 2014. — 344 c.
4. 3ao06un B. K., Pyukun B. H. Heiipocetu u nefipokomnsiorepbl. — M3n-so: BXB-IlerepOypr, 2011.— 256 c.
5. Komapuosa JI. I, Makcumos A. B. Heitpokomnbiotepbl. — M.: MI'TY num. H. 9. baymana, 2004. — 400 c.
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7. Xafikun C. Heiiponnbie cetn.— Man-Bo: Bunbsmc, 2016.— 1104 c.
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Yueouuk. — Msn-so: JIMK Ilpece, 2015.— 400 c.

Onax I1. Maimnnoe o6yquI/Ie. HayKa N UCKYCCTBO IMOCTPOECHHUA aJITOPUTMOB, KOTOPbI€ U3BJIEKAIOT 3HAHUS U3 lIaHHbIX/
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K 060CHOBaHUI0 KNHEMATUUYECKOTO PeXXUMa paboTbl M3MenbyUTeNs
cTe6sieit x10NYaTHMKA KOMOMHUPOBAHHOIO NJIyra

TemupoBs Vicponn N'ynomMoBMY, KaHLMAAT TEXHUYECKUX HAYK, JOLEHT
KapuwuHCKnit MHXeHepHO-3KOHOMUYECKU I MHCTUTYT (Y36ekucTaH)

pouecce u3MesibdeHHst cTeOsel CKIaIbIBAETCs U3 JIBYX MO-

MEHTOB: MO/IBO/IA UX HO?KOM K IPOTHBOPE:KYLLEH MIaCTHHE
M cpesaHust creOJsied], 3alleMJ/IeHHbIX MEeXKIy JIe3BUEM M T1pO-
THBOpeXyllel miacTuHoi. Jljist uucroro cpesa HeoOXOAMMO,
4TOOBI CTeO/IN HE CKOJIB3UIN K 060CHOBAHUIO HOXKA B Mpoliecce
M0/IBOA UX K NPOTHBOPEXKYLLEH rmacTuhe. Onpenesnm, Kakoi
KUHEMATHYECKHH pexKUM paboThl U MapaMeTpbl U3MeJIbYUTE/Is]
JIOJDKHBI YIIOBJIETBOPSATH YKA3aHHOMY TPeOOBaHHUIO.

[lycTb J1e3BHSA HOXKA HAKIOHEHBI K OCH €T0 JIBUAKEHHS MOJT
yriom ¢ (puc. 1). Ckopoctb U, aGCoMOTHOrO JBHXKEHHS
Mo6GOH TOUKH HOXKA TMepeMeHHa Kak MO YHCJAEHHOMY 3Ha-
YeHHIo, TaK M 10 HarpasjeHdto. B 3aBUCMMOCTH OT ee Ha-
NpaBJIeHUsT YToJl y MEXKy JIMHUEH 3TOH CKOPOCTH W JIMHUEH
JIEHCTBUS CUJIbl N, HOpMaJIbHOM K JIC3BHIO HOXKA, MOKET ObITh
Kak MeHblie (y < 0), Tak 1 6odiblie (y > 0).

YToObl BBIICHUTL KaK JIBHKETCS cTeOe/b 11, Ha KOTOPbIH
JIEHCTBYET JIe3BHe HOXKA, PasJioXKUM cuyty N 1o HanpaBJeHHIo
ckopoctu U, (cuna () v iniun JieaBrst Hoxa (cuaia T). Cusia
@ cTpemuTcsl nepemellath crebesib M0 HanpaBJeHHIO CKO-
pocTu Ua6, a cuia I — 1o Jae3Buio Hoxka. JlelicTBuio cusbl T
OKa3bIBaeT COMPOTHUBJIEHHE cusla F TpeHus crebiis O Jie3aBHe
nHoxka. Tak kak cuna F peakTHBHA, TO OHAa He MOXKET ObITh
6oJblie cHIbl 7.

Wcxonist U3 31oro, uMeeM: NpH p < () BO3MOXKHO CKOJIb-
JKeHde cTeOdist BIOJIb JIe3BHsl HOXKA 110 HarpaBJeHHI0 CKO-
POCTH v, YTO NPHBEIET K €r0 BbICKANb3bIBAHHIO U KAa4eCTBO
paboThbl Gy/IeT HEYIOBAETBOPUTE/LHBIM (pHC. 1).

CKoJibyKeHHe cTebJIst 10 JIE3BHI0 K €r0 OCHOBAHHIO BO3-
MOKHO B TOM CJydae, Korjaa aGcosioTHast ckopoctb U, oT-
KJIOHEHA OT HOPMAJIH 110 XO/1y IBUKEHHUS U3MEJIBUUTEIIS U y>(.

Paccmotrpum ciyvaid, eciny > ¢, 1o T > F, To ecTb cTebesnb
HAYHET CKOJIb3UTb BIOJIb JIE3BHsI HOXKA €ro OCHOBAHHIO, TJIe
@ — yroJi TpeHusi cTehJIsi 0 JIe3BHe HOKa.

9
tg(t+y)=—
g(t+y) 9 (1)
C npyro#i cTopoHbl
0, =0, COS (2)
[ToncraBnsist 3HaueHHe U3 BbipaxKeHust (2) B BbIpakeHHe
(1), noayunm

3, cos,

gle+y)=—g—> (3)

TIe v, — MOCTynaTeJbHas CKOPOCTh ABHKEHHS HOXKa,
0, — OKPYKHasi CKOPOCTb JIBUXKEHHS HOXKa.
3amenun 1)0/1)rl yepe3 4, 6yieM UMeThb

ta(c47) cos,
T =—
glr+y %

COS[3 (4)

OTtciona A=———,
tg(t+y)

rae A — rnokasaTe/b KHHeMaTHUeCKOro pexkuma paboThbl
M3MeJIBUNTES.

Puc. 1. leiicTBue HOKa Ha cTe6enb B NpoLecce NOABOAA €ro K NPOTUBOPEXKYLLeil NaacTuHe
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13 tpeyrosibaika ABC
’:[7 _ R
sinp  sin90"’

rie  r, — pamuyc (JIHsLA HOXKa,;
R — pajyc HaMeJibunTe/s.,
r,sin90" 70

Torna sinf = R =530 0,30

p=18°

UccnenoBanusmu [ 1] ycranoBieHo, uTo KO3 QUIHEHT
TpeHusi cTebJis Mo CTajli B 3aBUCHMOCTH OT YHCTOThHI 00pa-
OOTKH ¥ BJIaXKHOCTH KoJsieGsietest ot 0,22 no 0,50. [Tpunu-
MaeMm

f=10,30, T0 ectb ¢ = 16°.

[puy > =17°

_ cosl8’
tg(6” +17")

~
~

Cre6uin He OyJlyT CKOJIb3HTh B TOM CJIydae, ecjin y < .
[Ipuy =20

_cosl8 0,95
g6’ 0,105

JIro6ast Touka HoKa MJI0CKOBpalIaTebHOTO THCKOBOTO pe-
JKYLIEro arnmnapara U3MeJibuuTessi KOMOUHIPOBAHHOTO T1JIyra
B ripoliecce paGoThl OMUCHIBAET TPAEKTOPHIO YAJIHHEHHOMN LU~
kaouapl. Tak Kak Ha oaHOM (JISIHIE H3MeJbUUTENs 3aKpe-
MUISIIOT 10 HECKOJIbKO HOXKeH, TO OJIHOMMEHHbIE TOUYKH 3THX
HOKEH OMUCBLIBAIOT OJIMHAKOBbIE LIMKJIOMIbI, HO CMEIlICHHbIE
10 X0y MalIUHbI. TaK, ecsii MPeIbITyIIHil HOXK, CBOEH TOUKOH,
HauboJiee ylaJeHHOH OT OCH BpalleHHusi, OMUCLIBAET Tpa-
ekroputo 1 (puc. 2), To TpaeKTopHsi 2 MOCJAeNyIOLIero HoXKa
OyJleT CMellleHa M0 TOPU3OHTAJNM HA HEKOTOPOE PACCTOsTHHE

S,, HasbiBaeMoe Mojayeil Ha HOK, KOTOPYIO OMpeJesioT Mo
u3BectHol opmyuie [2]:

_2nR
v/

)

rie R — paauyc GapabaHa H3MesNbUnTeNst; Z — UYUCI0
HOKel Ha ofiHOM (uisiHILe, (£Z=2).

Torna S, = %

C nipyroit cTopoHbl, A5 06ecreueHust MOJHOTbI H3MeJTb-
YeHHUs1 cTeOsel XJI0MYaTHUKA H3MeJIbYUTeIeM

1
%Sm=;, (5)
1

Te M, — CpelHee PaccTosiHHe MexKy THes3lamu crebel
XJIOMUATHHKA,

1, — YUCNIO THe3/ cTebiell XIonyaThHuKa Ha 1 MOroHHbI
MeTp.

OT BeJIMUMHBI MOJIAUM HA HOX 3aBUCHT YHCJO pe3oB k
HO2KOM cTe6JIst HA | M yTH JIBUXKEHUST U3MEJIBUUTE ISt

k>n = L = L (6)

S, =R

Hamumu ncenenoBannsimu yeTraHoBJIEHO, UTO HA MoceBax
XJIOMYaTHHKA ¢ WHPHHOH Mexaypsaamii B, = 60 cm uncsio
rHe3J cTe6sied Ha OJIMH TIOTOHHBIN MeTp KoJiebjiercst oT 6 J10
8 wit. CyienoBaTtesibHoO, uneso pe3os k > 8. Torna m, = 13 cm.

OKOHYATENILHO MOJTyYUM

inR:3’14.0’23z5,5.
0,13

Orcioia MOXKHO CJleflaTh BBIBOJ O TOM, UTO MpH pabore

A

min

OH.HOCKOBanJ,aTeﬂbHOFO HU3MeJIbYUTEJI S KI/IHeMaTI/ILIGCKI/Iﬁ
\X
[7)78
__ PROk

Puc. 2. Cxema K onpeaneneHnUo OCHOBHbIX nokasarenei pa60Tbl uimenbuuTena
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PeXKUM JI0JIKeH ObITh B nipenenax A = 5.,5...9. [1pu sTom yiyu-
LIaeTcst Mpollece 3axBaTa M nojasoja crediell K npoTuBope-
KYLIEH MIaCTHHE, MPOUCXOMUT 3allleMJIeHHEe UX MEXKILy Jie3-

Jluteparypa:

BMEM HOXKa W MPOTHBOPEKYLLEH MJIACTHHON M YUCTBIH Cpes,
obecrieunBaeTcsl MoOJHOTA H3MeJibueHus1 crebsielt Xsonyar-
HHUKa.

1. TanmeB M.C. TexHomornueckne oCHOBBI M 000CHOBaHHE MapaMeTPOB paboYnX OPraHoOB MalllMH /s yOOpKH cTebJielt
xJomuaTHuKa. ABToped.auc... 1-pa TexH. HayK. — Tauikent, 1972.— 69 c.
2. Kaenun H. Y., Cakyn B. A. CesibckoxoastiicTBeHHbIe 1 MesinopaTuBHble MatiuHbl. — M.: Kosioe, 1980.— 671 c.

KommyHuKaumnoHHble uHtepdeincol RS232, RS485 n RS422

YcmaHoB AxTam YCMaHOBMY, KaHAMLAT TEXHUYECKUX HAYK, AOLEHT;

Caiichynnaes Camangap Coxu6 ornu, marucTpaHt
Byxapckuii MHXeHepHO-TeXHONOTrMYeCKNit UHCTUTYT (Y3bekucTaH)

anboJjiee TMpUMeEHsieMble MOCJAeI0BATE/bHbIE HHTEP-

theficbl. 3a goJrHe TOIbl UX HCMOJBb30BaHUS pa3pabo-
TaHo O0JIbIIIOE KOJIMYECTBO M3/eHH, seMeHTHast 6a3a, Mnpo-
rpaMMHble MOJLYJIH.

CrannapTel Ha 3TH HHTepP(EHChl HMEIOT CTaTyC PeKOMeH-
JIyeMbIX, MO3TOMY 4acTO BO3HHKAIOT MPOGJeMbl B CTbIKOBKE
U3/1e11i pasHblx pousBoauTeseil. biaronaps ouenb npocroit
peasiusauyu, TH NpoGIEMbl JIETKO PELIAIOTCS.

[Tonynsipnocts untepdeiicos RS232, RS485 u RS422
onpese/sieTcsl HeBbICOKOH CTOMMOCTbIO 1OPTOB W KabeseH,
a TaKxke cTabUJIbHOCTBIO UCIO0J/Ib30BaHHs JaHHBIX CTAHIAPTOB
B Pa3J/IMYHBIX 06/1aCTAX TEXHHKH, B TeYeHHE JIJIHTEILHOTO Bpe-
MeHHM, pa3HbIMU NpousBoauTeIsIMU. [ToaepKuBaoTCst acHH-
XPOHHbBII U CHHXPOHHBIH PezKUMbl 0OMeHa TAHHBIMH.

Unrepteric RS232 noctpoen Ha yHUMOJMSIPHBIX JIMHHUSIX
nepenayu gaHHbix. [TosToMy ero npou3BoAUTENLHOCTL H MaK-
cUMaJibHas JulMHa Kabesst HeBeJMKM. RS232 npumensiercs
JUIsl TIOJIKJIIOUEHUsT TTeprudepHitHOro 060py1oBaHHsl K Mepco-

HaJbHbIM KoMIbloTepaM. KabesbHoe X03sHCTBO 3TOrO HH-
Tepdeiica Heoporoe, UTo AaET BO3MOKHOCTb HCMOJb30BATD
OT/Ie/IbHbBIE JIMHUH JIJIS KBUTUPOBAHUS, CHHXPOHH3ALUU U TIpe-
peBanus. RS232 spasiercst pannaibHeIM HHTEpdeicoM, 103-
TOMY MOHSITHE ajpeca B HEM OTCYTCTBYET. DTH (haKTOPBI CIO-
COGCTBYIOT MOBBIIIEHHIO 3(D(heKTHBHOCTH paboThl HHTepherica
B cucTeMax cO6opa JaHHbIX U ¢ eprdepuiiHbiM 060py10BaHHEM

HaumeHnoBaHusl yKasaHbl B COOTBETCTBMH C JIOKYMEHTa-
ureit Ha uHtepdeiic RS232C. AnasornuHble emy HHTep-
deticel RS232 u «CrbiK-2» UMEIOT MeHee MHEMOHWUYHbIe
HaNMeHOBaHHsI CHTHAJIOB.

Ha puc. 1. nokasana rnocsie10BaTe/IbHOCTb YIPaBJISTIOLLMX
curnanioB uurepdeiica RS232C. Ona umeer cienyionini ¢pu-
3HUECKHH CMBICI:

1. ¥Yeranoskoit DTR koHTposiep yKasblBaeT Ha keslaHue
MCTI0/Ib30BAaTh OKOHEUHOE YCTPOHCTBO.

2. ¥YcraHoBkolt DSR okoHeyHoe yCTPOHCTBO CHIHAJIH3H-
pyeT 0 cBOeH rOTOBHOCTH K padoTe.

Tabnuua 1. HaumeHoBaHUA U HasHaueHUA cUrHanoB MHTepdeiica RS232C

HaumeHoBaHue*

Ha3HauyeHue

PG (Protected Ground)

3awmTHas 3emns

SG (Signal Ground)

CurHanbHas 3emns

TD (Transmit Data)

JanHbie. 0T KOHTpONIEPa K OKOHEYHOMY YCTPOCTBY

RD (Receive Data)

JlaHHble. 0T OKOHEYHOTO YCTPOMCTBA K KOHTPONEpY

RTS (Request To Send)

3anpoc nepefayn naHHbIX. CurHan roToBHOCTU OaHHbIX onda ne-

penauun U3 KOHTponnepa K OKOHeYHOMY YCTPoOiACTBY. B nonyay-
MAEKCHOM peXuMe UCNONb3YEeTCA ANs YNpaBAeHNs Hanpase-
HUEM nepefayn faHHbIX

(TS (Clear To Send)

[0TOBHOCTb pernctpa npMéma OKOHEYHOro YCTPOMCTBA

DSR (Data Set Ready)

[0TOBHOCTb OKOHEYHOTO YCTPOWCTBA K 0OMEHY AaHHbIMY

DTR (Data Terminal Ready)

[0TOBHOCTb KOHTPO/IIEPA K 0OMEHY AaHHbIMY

DCD (Data Carrier Detected)

[0TOBHOCTb yAANEHHOI annapaTypbl OKOHEYHOrO YCTPOMCTBA
K 0OMeHY laHHbIMU

RI (Ring Indicator)

lpepbiBaHMe OT OKOHEYHOr0 YCTPOICTBA
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TR |

DER |

RTS

CTS
|

| \

Puc. 1. MocnepoBaTtenbHOCTL YyNpaBAAlLWMX CUrHanoB nHTepgenca RS232C

3. YcranoBkoit RTS kontpossep 3ampaiinBaer paspe-
1IeHHe Ha Mepesady U 3asiBJAsieT O CBOEH TOTOBHOCTH MPHHHU-
MaTb JaHHbIe OT OKOHEUHOTO YCTPOHCTBA.

4. Ycranoskoir CTS okoHeuHOe yCTPOHCTBO yBelOMJISIET
0 CBOEH rOTOBHOCTH K IPUEMY JaHHBIX.

5. Cusituem CTS oKoHeyHOe YCTPOHCTBO CHIHAJIU3UPYET
0 HeBO3MOXKHOCTH JlasibHelilero npuéma (Hanpumep, oydep
npuéMa 3amnosiHeH) — KOHTPOJJIEP JOJXKeH TPHOCTAHOBUTH
nepeavy JaHHbIX.

6. Ycranoskoir CTS okoHeuHoe yCTpoHCTBO pa3pelaer
KOMIIBIOTEPY MPOLOJLKUTL Tepenauy (Harnpumep, B Oydepe
MOSIBUJIOCH MECTO).

7. Cusituem RTS xoHTposiep HH(OPMHpYET OKOHEUHOe
YCTPOKUCTBO O CBOEH HETOTOBHOCTH K OOMEHY JAHHBIMU. IDTO
MO2KET 03HaUaTh KaK 3arnosHeHne Gydepa mpuéma KoHTpoJIepa,
TaK M OTCYTCTBHE JIAHHbIX /151 [Iepeiadi B OKOHEUHOE YCTPOHCTBO.

8. OkoneuHoe ycrpoiictBo nojarsep:kiaaer chusartue RTS
custuem CTS.

Jluteparypa:

9. Kontposnep nosropHo ycranasiusaer RTS nis Bos-
0OHOBJIEHUs] OOMEHa JaHHBIMH.

10.  OxoHeuHOe yCTPOHCTBO MOJATBEPXKIAET TOTOBHOCTh
K o6meny ycranoskoi CTS.

11. Cusaruem RTS kontposuiep ykasbiBaeT Ha 3aBep-
lIeHHe oOMeHa.

12.  OkoHeuHoe ycTpoHcTBO nmoaTBepkaaet cuarue RTS
cusaruem CTS.

13.  Kourposnep cuumaer DTR s nepeBona okoHeu-
HOTO YCTPOHCTBA B @BTOHOMHBI MJIH «CIISILLIMH» PEIKUM.

14.  OxoHeunoe ycrpoiicTBo nojarBepxkaaet cusitne DTR
cusarrem DSR.

Ha nunusix oOMeHa JaHHBIMH B MPOMEKYTKH BpEMEHH
4—5,6—7n 10—11, xorna pasperién o6MeH, UUPKYJIUPYIOT
noc/enoBaTe/bHble JlaHHble. OHM Tieperatotes MoGaluTHO.
Jl1s1 CHHXpOHM3aLMK TIPUEMHHMKA C MepelaTinkoM M OTje-
JieHust GalTOB JPYT OT Jpyra B MIOTOK BCTABJISIIOTCS CTAPTOBbIE
1 CTOMOBbIE OUTHI.

1. JloxotkoB A. MuTepdeiichl mocaenoBatenbHoil nepefaun aanubix. Cranaaptel EIA RS-422A/RS-485 // CTA.

Ne 3,1997.

2. Creutenko B. ITpoektupoBanue ycTpoiicTB 06paboTKH CHTHAJIOB.
3. Hutepdeiichl cucrem o6padotku aannbix: Cripapounnk / A.A. Msues, B.H. Crenanos B.K. Illep6o; ITox pen.

A.A. MsayeBa.— M..: Paano 1 cBs3b, 1989.
4. OanbxoBckurt M. RS-npoTokosbl.

@

Yonpaun JIk. TenekoMMyHHKAIMOHHbBIE H KOMITbIOTepHbIe ceTH. BBoaHbI Kype.— M.: [Toctmapker, 2001.

6. ApneesB. A., [ysuk B. ®. KoMnbioTephbl: LIKHBI, KOHTPOJIEDPH, epudepHiiHble yeTpoicTBa: YueGHoe nocobue. — M.

Panyo u cBsisb, 2001.
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AHanorosbi U LU POBOIN CUTHANDI

YcmaHoB AxTam YCMaHOBWY, KAHAMAAT TEXHUYECKUX HayK, OLEHT;
Wokunpos JTazau3 baxTnépoBuy, acCUCTEHT;

Caitchynnaes Camangap Coxu6 ornu, marucTpaHt
Byxapckuii MHKeHepHO-TEXHONOrMYEeCKNiA MHCTUTYT (Y36eKkncTaH)

Mb[ JKHBEM B MHPE aHaJOTOBBIX CHIHAJIOB. AHAJOrOBbIN
CUIHA/Jl TojipasyMeBaeT HerpepbiBHOE HM3MeHeHHe
CBOUX MMapaMeTpoB, MofaoOHOe JBHKEHUIO KOHIA CEeKYHHOM
CTPEJIKH BJIOJIb OKPY:KHOCTH 1IHdepbaata yaco. [onoc siB-
JISIETCS aHAJIOTOBLIM CHIHAJIOM, TTOCKOJIbKY TOJIOCOBbIE KO-
JieGaHusi MOTYT UMETh Pa3JIHUHYI0 aMIUIUTYY B JI060H TOUKe
3BYKOBOTO JiMara3oHa. 3BYK TaKxKe SIBJISIETCS aHAJOrOBbIM
CUIHAJIOM, TOCKOJIbKY MOXKET M3MEHSIThCSl B IIHPOKOM -
anasoHe. JJIEKTPOHHOE OOOpYJOBaHHWE THMA TEPENAOLINX
W MPUHAMAIOUINX YCTPOHCTB HCIOJb3yeT aHAJOTOBbIE LENn
Juist obecrieueHnsl HerpepbIBHOIO M3MeHEeHHsl MapaMeTpoB.
AHaJsioroBoe 3/71eKTpoHHOE 060pyI0BaHHe ObIJIO pacrnpocTpa-
HEHO JI0 TOSIBJICHHS] KOMIIbIOTEPOB. PacCMOTpUM 3JIeKTpH-
YeCKMH CBeT, SIPKOCTb KOTOPOTO PEryJupyeTcsl ¢ MOMOLILbIO
peocrarta. Bpaienue pyukn peocrara Jijist yCTaHOBJIEHUS He -
00XOAMMON SIPKOCTH CBeTa ABJISETCA aHAJ0rOBOM onepaluei,
npUyeM sPKOCTh U3MeHsIeTCsl HeMPepPbIBHO. ¥ CHCTEMbI OTCYT-
CTBYIOT KaKHe-JInHO JIUCKPETHbIE COCTOSIHUSI, TAK YTO MOYKHO
JIETKO PEryJHPOBATh IPKOCTh, PE3KO MpubaBJisisi UK yHaBJisist
ee. Hanpotus, 1undpoBoii curHana noapasymeBaeT IHCKpET-

HOCTb 3HAUEHHH MapaMeTPOB CHUCTEMbl, MPOSBJSIOULYIOCS,
HanpuUMep, B BbICBEUMBAHUM 3HAYEHWH BPEMEHH Ha 3JieK-
TPOHHBIX Uacax. B uudpoBbIx cucremMax Bes HHpOpMALUS Cy-
ILIECTBYET B BUJIE LIMPPOBLIX UMIYJILCOB. B oTinune ot jamn
C PEOCTaTHBIMH PEryJsaTopaMH SIPKOCTH, JIaMIbl ¢ TPEXKHO-
MOYHBIM [epeKJ/oyaTeseM SPKOCTH SIBJSIIOTCS LUH(PPOBBIMU
ycTpoilcTBamMu. Kaxknomy moJioxKeHHIo mepek/ioyaTessi STHX
JIaMI COOTBETCTBYET OIpe/le/eHHbIN ypoBeHb spkoctH. Hu-
KaKHX JIPYTUX TPOMEXKYTOUHBIX YPOBHEH SIPKOCTH He Cylle-
crByer. Ha puc. 1. mpexacrapjenbl npuMepbl aHAJIOTOBOTO
¥ 1IU(POBOTO CHTHAJIOB. B 3/1€KTPOHHBIX KOMMYHHKAIIHSIX
(yHIaMeHTaNbHON SIBJISIETCS BO3MOXKHOCTb NPpeoOpasoBaHHmsl
aHaJIoroBOro curHasa B uudpoBoi U Hao6opot. Lludpposbie
CTEPEOCHUCTEMbl HCIOJIB3YIOT 3aMUCh MYy3bIKaJbHbBIX MPOU3-
BeJleHUH B LM(pOBOI hopMe B BUjle CEPUM UHMCE, TIPEJICTaB-
JAOIIMX co60H KOJAMPOBKY HH(MOpMaluK 00 aHaJoroBoM
MY3bIKaJIbHOM ~CHTHaJle. DJIEKTPOHHbIE [POUTpbIBAIOLLME
yCTpoHCTBA LMMPOBBLIX CcTepeocHcTeM MpeobpasyloT Uud-
pPOBO¥ CHUIHAJl B AHAJOTOBBIN, COOTBETCTBYIOLIUH 3BYYaHHUIO
MY3bIKH.

AHAROMOBLIA CHMAGEN Lwdposoh curman

1 ] 1 oo 1
ARANOrOaLA CHIMaN Lindrpogoh curkan

1 o 1T o0 1

Puc. 1. AHanoroBasa u uncposasa nHdopmauma

OcHoBbI LMGPOBOro curHana: 6uTbl U 6anTol

B ocHoBe J060# 1IM(POBOH CHCTEMbI JIEKUT TIOHSATHE
OuTa (coKpallleHue oT aHmuickoro binarydigit— nBouuHsbIi
paspsin). bur siBasiercst ocHOBHON eMHULEH LH(POBOH HH-
thopmaluu, NpUHAMAIOLLEH OHO U3 ABYX 3HaueHuid: | uiu 0.

CyllecTByeT MHOTO Croco0oB MpeacTaBieHus Gura.
B ssekTponnke poctatouHo oOUIMM SIBJSIETCS] HAJNUYME WJIH
OTCYTCTBHE HEKOTOPOTO YPOBHSI HampsiKeHWs: HaJWuMe Ha-
npsizkeHust cootBercTByeT 1, a ero orcyrersue — 0. 3HaueHue
onoro 6uta 1 uan O MoXKeT NpeacTaB/siTh TOJIBKO OHO CO-

CTOSIHHE CHCTEMbI — TaKO€ KaK «BKJIOUEHO» HJIH «BBIKJIIO-
uyeHo». Hanpumep, cocTosiHie JlaMITbl MOYKET ObITh MTPEJICTaB-
JieHo 0, ecsin OHA BBIKJIIOUEHA, U | BO BKJIIOUEHHOM COCTOSTHUM:
Boik/toyena=0 Bkitouena = 1.

OpuH 6UMT MHpOPMALMK, TaKuM 00pa3oM, MMeeT JlocTa-
TOUHO OrPAHHUUYCHHYIO €MKOCTb. ISl omucaHusi COCTOSIHUU
JIaMIIbI € MlepeKoUaTe/ieM Ha TPH YPOBHS IPKOCTH Mbl MO2KEM
MCMOJIb30BaTh 2 OUTa:

— Broikniouena=00 Bkiouena=01

— Cpennuii ypoBenb sipkocti =10

— Makcumasbhblil ypoBeHb sipkocTi =1 1
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JIBa 6uTa MO3BOJSIIOT BOCIPOU3BOJAUTL OOJBIINH 00beM
uHdopmatu, yeM oauu 6uT. B npumepe ¢ amnoit 2 6ura 1no-
3BOJISIOT PA3/iMuaTh YeTbIpe PA3JUUYHBIX COCTOSIHHS JIaMITbl.
Uewm OGosiblile OUTOB UCIOJb3yeTCs B ONHOM OJIOKE, TeM
GoJibllle ero MH(OpMAllMOHHAsE €MKOCTb. B KoMmbloTepax
06bIYHO TIPUMEHSTIOT 6JIOKH M3 8 OUTOB (MO0 C YHCIaMH,
KpaTHBIMU 8, TaKUMHU Kak 16 nnu 32).

BocbmubutoBbiil 610K HasbiBaetcst Gaitom. B oaHom
GaliTe MOXKHO C 3aracoM XPaHUTb LMUMPOBYIO UHPOPMALMIO
0 Bcex OYKBax, YHCJIaX U IPYTUX CHMBOJIAX Me4aTHOH MalllHHKH
WK KJaBHaTyphl KoMMbloTepa. VemonsaoBanne 8 6uToB 10-
nyckaeT 256 pa3nuuHbIX BapuanToB Hernouek u3 1 u 0. Yuemo
Pa3yIMYHbIX KOMOMHALMK UM 3HAUYEHUH LleroYeK JAJUHON B 11
6ut paBHo 2. Hanpumep, 16 6utoB nator 65536 kom6uHaIIHH.
[Ipu noGaBseHun OAHOTO OUTA YMCAO BO3MOXKHBIX KOMOU-
HAUUH yIBAUBAETCS.

CxemaTHyeckoe HM300paKeHHEe LIEMOYKH  HMITYJIbCOB
npeacraBjeHo Ha puc. 2. [lepexon U3 OAHOrO COCTOSIHMS
B JIPyroe BJIOJIb LEMOYKH HMITYJbCOB MPOUCXOAHUT MTHO-
BeHHO. [lopoGHoro pojpa ynpolleHHble AMarpaMmbl OTpa-
JKAIOT XapaKTePUCTHKH 1IeMOoueK HMITYJbCOB M JAI0T HHXKe-
HepaM H TeXHHKAM BO3MOXKHOCTb CPaBHHMBATb MX MEKIY
co6oii. Llenouka HMysibCOB COOTBETCTBYET MOC/EI0BATEIb-
noctu 1 u O uudposoil uHbopMalMKU U MOXKET TpeJICTaB-
JISITh COOOH uepeloBaHUe UHTEPBAJIOB BBICOKOTO W HU3KOTO
YPOBHEH HamnpsikeHusi, JUOO €ro Hajuuhe M OTCYTCTBHE.
Ha sisbike snekTpoHnku 1udpa | mpeacrapiaser Haanuue
HampsKeHust, MO0 ero MakcumasabHoe 3HaueHue. Lludpa
0 — oTcyTcTBHE HANPsKEHHUS, JIMOO €ro MUHUMAaJIbHOE 3Ha-
yenue. Takum 06pa3om, MOKHO TOBOPUTL O | Kak o cocTo-
SIHUM BKJIIOUEHO, WJIM MakcumyMme, a o 0, KaK O COCTOSIHUH
BBIKJIIOUEHO, WJIM MHHUMYME.

MaECHMANLHGE SHEMEHWE mm H““ll'ﬂil'l ca
{ BRACHEHD) "
MuHMaNEHDE JHA4EHHE ET COCTORRME
(BsknC¥EHO) oauoro Gura Wwnynec
Hanproxexise ! ! i ¥ ] 1
HITH TOK l
] 0| [ 0 0 0

4
12 Guros

Puc. 2. UaeanbHas nocnefoBaTenbHOCTb UMNYALCOB (PUCYHOK npepoctaBned AMPIncorporated)

B 1eficTBUTENILHOCTH H3MEHEHHE aMIINUTYIbl HUMIyJbca
He TIPOUCXOJUT MTHOBEHHO, KaK M0Ka3aHo Ha puc. 4. dJek-
TPOHHbIE CHCTEMbI HMEIOT KOHEUHOe BpeMst cpabaThiBaHHs —
TpebyeTcst olpeiesieHHOe BpeMst /sl TOro, 4YToObl 3HaUYeHHe
HanpsiKeHUsl WM MOLIHOCTH CBETOBOTO CHTHaJsa MepeBecTH
M3 COCTOSTHHSI BKJIFOUEHO B COCTOSTHHE BBIKJ/IIOUEHO, MO0 oCy-
LLIECTBUTb MePEKJIOUEHHE MEXKy MaKCUMaJIbHbIM ( BLICOKOE )
M MHHUMaJbHbIM (HH3KOe) 3HaueHusiMH. Mmeercs Takxke

orpaHuyeHHe Ha JUIMTEJNbHOCTb WMIyJbca. Jlaxe B KOMIbIO-
TEPHBIX CHCTEMAX, JOMYCKAIOLIMX MepeKIIoYeHHe OT ThICAYH
JI0 MUJIJIHOHA UMITYJIbCOB B CEKYHJy, TPeOYeTCsl OIHA MHJLIH-
OHHAs! WJIM OJIHAa MUJIJIHAPAHAST 10J151 CEKYH/IbI Ha ITpoLiecc Ie-
pexstodenusi. [1pn pelieHun MHKeHepHBIX 3a71a4, CBS3aHHBIX
C LUM(POBLIMH CHCTEMaMH, HEOOXOAMMO YUYHUTbIBATb (opMy
umnysbea. Puc. 3 nokasbiBaer pag/iMuHble XapaKTepPUCTHKH
MMITyJIbCa.

i Llkpana

Bpema ¢

Puc. 3. ®opma umnynsbca
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AMIUIMTYIa XapakTepuayeT BBICOTY MMITY/bca H YPOBeHb
9HEPTHH B UMITyJIbce. BeJInunHa SHepriun MOKET ONpeIessiThCsl
HampsKeHHeM B LU(POBBIX CUCTEMAX HJIH ONTHYECKON MOILLI-
HOCTBIO B BOJIOKOHHO-OMNTHYECKHX cucrteMax. OTMeTHM, uTo
B PA3JIMUHBIX CHCTEMAX HCIIOJIB3YIOTCS PA3HbIe BUIbl SHEPTHH.

Bpewmsi Hapactanuss — BpeMsi, B T€UeHHE KOTOPOTO HM-
ny/ibe yeesmuusaeres ot 10 % 10 90 % ypoBHs MakcHMa/IbHOI
AMIUTHTY/IBL.

Bpewmsi crnana, npoTHBOMNOJIOKHOE BPEMEHH HapacTaHusi,
COOTBETCTBYET HHTepBaJy yMeHblieHus aMmiutyansl ot 90 %
10 10%. Bpemst napacTanus 1 cnaja B psife clydaeB MOXKET
pasMuaThes.

— lllupuHa WMMy/Jabca COOTBETCTBYET BpeMeHHOMY HH-
TepBaJly, B TedeHHe KOTOPOro aMILIUTYa UMITyJIbca IpeBoc-
X0t yposeHb B 50% OT MaKCMMa/IbHOMH aMIIHTY/IbI.

Bpewmsi HapacraHusi IBJIieTCSl OUeHb BaKHbIM TMapame-
TPOM B 3JIEKTPOHUKE W BOJIOKOHHOH OMTHKE, TIOCKOJILKY OHO

Jluteparypa:

OrpaHUYMBaeT CKOPOCTb paboThbl cUCTeMbl. JleHCTBUTENbHO,
CKOPOCTb, C KOTOPOH HUMITyJIbC MOKET ObITb BKJIOYEH U Bbl-
KJIloueH, Oy/ieT onpeae/siTh MAKCUMa/IbHYIO YacTOTy BO3HHK-
HOBeHHs1 uMMyJbcoB. Hanbosee npocroil myTh yBesuueHus
CKOpOCTH paboTbl CHCTEMbl — YMEHbLICHHE BPEMEHH Ha-
pacTaHusa ¥ crajga UMIyJbca, yCKOPAs TeM CaMbIM IMPoLecce
BKJIIOYEHUsI W BBIKJIOYEeHUs1 HMITy/1bCoB. [1pu 3TOM Yepes cu-
cTeMy MPOXOJUT GoJibliIee KOJHYECTBO HMITY/IbCOB B TeYeHHe
3aJlaHHOTO MHTepBaJa BpeMeHH. Jlaxke ec/u aMIInTya MM-
MyJIbCa U €ro LUMPHUHA OCTAIOTCA O€3 U3MEHEHHH, YMEHbILICHHE
BpPEeMEHH HapacTaHHs MPUBOIUT K YBEJIHUEHHIO CKOPOCTH pa-
00Tbl. YMeHbLLIEHUE BPEMEHH HAapacTaHus M Clajia UMITyJbea
M03BOJIA€T YMEHBIINTb U LIHPHHY HMITYJIbCA, YTO TPUBOJUT
K ele 00JblLIEMY YBEJIHUEHHIO CKOPOCTH padoTbl. HaoGopor,
MpH yBeJIMUeHHEe BPEMEHH HapacTaHHsl HMITYJIbCa CHUXKAeTCsl
CKOPOCTb paboTbl CUCTEMBI.

1. Tonoposckuii M. C. Pagnorexnnueckue uenu v curnaisl [ Texer]: yue6. noco6ue / M. C. Tonoposckuii, M. I1. lemun.

M.: Panuo u cBs3b, 1994.

2. Pa6unep, JI. Teopusi u npumenense uudposoii 06padotku curnaios [Texer|: nep. ¢ anr./ JI. Pa6unep, b. Toyr. M.:

Mup, 1979.

3. Xoposwuit [1., Xusn ¥. MckycerBo cxemotexunku. T. 1. M.: Mup, 1984.

s

[yrhukoB B. C. Unrerpasbhiast a/ieKTpoHUKa B U3MEPUTENBLHBIX YCTPOHCTBax. 2-e u3j. J1.: Dueproatomuszar, 1988.

5. J1.B. Cenbkos, M. A. 3anpsiraes. Llucbpo-aunanorosble n ananoro-uudposbie npeodpasosatesu / Hosocu6upek 2009,

AHanu3 NpoeKTUPOBAHUA CEMEHHOTO
Ky/IbTYPHO-A0CYroBOro LeHTpa B ropoae BosKcKui

YenypHas TatbaHa AneKkceeBHa, CTYAEHT
Bonrorpapcknii rocyaapcTBeHHbI TEXHUYECKUIA YHUBEPCUTET

Jannas cmamoes nocsaulera 0emaivHoMy aAHAAU3Y memol 8olOparHoL duniomHoll pabomol «lIpoekmuposanie
cemeliHoeo KyabmypHo-00cye08020 yeHmpas. B cmamoe npuseder onoitm mMuposoeo i 0MmewecnaeHHoe0 npoeKmil-
POBAHUA U CMPOUMEAbCMBA KYAbMYPHO-O00CY20BbLX YeHmPOs8, a MakKace npedcmasier Kpamsui npeonpoexmmolll
QAHAAU3 U KOHYEeNMYALbHAS U0es NPOeKMUPOB8AHUs HA meppumopuu eopoda Boaxcckuil.

Bname BpEMsl CpPeld BCeX BO3PACTHBIX IPYII HACEICHHUS
aKTUBHO HJeT yTpaTa HPaBCTBEHHLIX OPHEHTHPOB, ce-
MeHHbIX UeHHOcTeH u Tpamuuuil. [lo crarucruke 3sa mno-
ciennue nsTh Jet (nepuoa ¢ 2011 mo 2015) Ha tepputopun
Poccniickoil Denepalinu 1oJoBHHA U3 3aK/IOUEHHbBIX OPAKOB
pacnanaetcsi. Takue nokasaTesiu KpaiiHe HeyTelIUTeJbHbI, HO
K, COXKAJICHUIO, JaHHasl TeHIEHLMS] CTAHOBUTCS OOLLICHHOM.
ColnoKyJ/bTypHast )KM3Hb TepsieT CBoe Obl10e 3HaueHue, 0Co-
OeHHO cpeln MoJiofiexkd. Bee Gosbliee yuces10 Joged npo-
BOJSIT CBOH J0cyr B Oapax W HOUHBIX KJyOax 3a pacrnurvem
aJIKOTOJIbHBIX HAlMTKOB WJIM JIoMa Iepell TeJeBH30pOM, He
BCcTaBast ¢ auBaHa. Kak B Bosirorpaze, Tak u B 6/1n3/1exKalinx

ropojiax JaHHo# npob/aeme yaensiercss He3HauuTebHOE BHHU-
MaHue. OJHAM M3 METOJIOB €€ pellieHHUsl SIBJSieTCs OpraHu-
3alusl KyJbTYypPHO-J0CYrOBOTO OTAbIXa HacesjeHHsi, 4To To-
3BOJIMT Pa3BUBATHCS COLIMAIBHON aKTHBHOCTH M TBOPUECKOMY
NoTeHUHaJy JHYHOCTH, a TaK »Ke OObeMHUTb Pa3HOBO3-
pacTHble KaTeropuu HaceseHusi, OpraHu30BaThb UMEHHO ce-
MeHHbIH OT/bIX. PelunTh nocraBaeHHbIe 3a1a4l MOTYT peKpe-
AUMOHHO-03/10POBUTEJIbHBIE MPOILECCHI, KOTOPbIE SIBJSIOTCS
(hU3MUECKOH AKTHBHOCTBIO, MHTEJIEKTYaJbHOH JeATeNbHO-
CTbIO, TBOPYECKHM TMPOLIECCOM. YJydllleHHe JesiTebHOCTH
KYJILTYPHO-/10CYTOBOT0O LIEHTpa 110 OpraHu3al{H OT/bIxa Hace-
JIEHHSI HA CEeToJiHsl SIBJISIeTCsl akTyaJsbHOU npoGsiemoit. Heo6-
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XOJIMMO MEePEXOIUTh OT KPHTHUECKOH OLLEHKH CYLLIECTBYIOLLETO
MOJIOXKEHHUS! K PeasibHbIM JIEHCTBUSM — pa3paboTKe rpamoT-
HOTO MPOEKTa KYJbLTYPHO-I0CYrOBOro 1ieHTpa. HauasnbHbim
9TAIOM pellieHHst N0CTaBJeHHO 3a1a4H sIBJIsieTCsl aHa/Iu3 3a-
pyOexKHOTO M OTEUeCTBEHHOTO OMbITa CTPOUTENLCTBA U MPO-
€KTHPOBaHUs 0OBEKTOB AAHHOTO THTIA.

MupoBoil onbIT cTpouTesbeTBa GoOraT HecTaHZAPTHBIMH
NPOEKTAMH, HeCylUMMH B ceGe MHTepecHOe apXMTEeKTypHoe
Wi usaiinepckoe peuleHue. [Tono6HbIM COOpPYKEHHUSIM $IB-
asiercst npoekT KynabrypHoro ueHtpa Eembhuis, Bbinod-
HeHHbII apxutektypHoil ctymuert Neutelings Riedijk Archi-
tects. (puc. 1)

3/1aH1e HMeeT BecbMa 3aMbIC/IOBaTy10 (hopMy, 06beM 06b-
eKTa HacollleH (yHkuusamu. Llentpasnbhas nuowanb nepes
KYJIbTYPHBIM LIEHTPOM IIJIaBHO TepeTeKaeT B MEepBbIH 3Tax,
KOTOPBIF TPAKTHUECKH TMOJHOCTbIO ocTek/aeH. Co BTOpoOro
3Taka OCHOBHBIM MaTepHaJ/IOM BbICTyNaeT KUPIHY, YTO I1pHU-
naet o0beKTy GpyTanbHocTh. Kade v BbicTaBOUHBIN 3aJ1 3a-
HHUMAIOT TJIOLIA/Ib TIEPBOTO 3Taka, Ha BTOPOM 3Taxke pasme-
cTHJIach OUGJIMOTEKA C pellIeHHeM JIECTHHULBI B BUJIe LIHPOKHUX
Teppac. Belllle — apxuB ropoja, a 4eTBepThill 3TaxK 3aHH-
maet [kosa UCKYCCTB, (aKyJbTeTbl KOTOPOH pa3MellaroTes
B pa3HblXx o0beMax ¢ palMOHaJIbHO MPOAYMAHHON CHUCTEMOH
KOMMYHUKAIIUH MEX/ly HUMH.

R L VL IR R L e

Puc. 1. Npoekt KynbTypHoro ueHtpa Eemhuis

Jlpyrum nprmMepoM MOXKeT CJIy?KUTh IPpoeKT « Butpa Xayc»
(puc. 2), npeacraBsiolii co00i 061IeCTBEHHOE 31IaHHE, CO-
yetatoled (QyHKIHH oduca, BLICTABOUHOTO MPOCTPAHCTBA,
06beKTOB TOproBiu. bes yiepba st (yHKIHOHATBHOCTH
¥ 3KOHOMHYHOCTH apXHUTEKTypa MPEACTaBJIEHHOrO TMPOEKTa
BecbMa BbIpa3uTesbHA — BbIpa)kKeHa KOHLIETIHS, KOTopast

uprtaercst B oobeMe. [IpoekT opMHUpyeT KOMIO3ULHMIO M3
MPHU3M, B OCHOBAHHH KOTOPBIX JIEZKUT MATHYTOMBHUK. Mexty
€060l 00beMbl IOCTATOHHO CJIOXKHO COYETAIOTCS, IepPexObl
MeXJly HUMHM HecTaHIapTHbl. FIHTepbep BTOPUT BHelUHEMy
00JIMKY 3[JaHUs — BCE ero IeTaJIH C/IeJIaHbl U3 apXUTEKTYPHBIX
9JIEMEHTOB.

Puc. 2. Butpa Xayc
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Tak ke uHTEpecHbl cienytole 06beKTbl MUPOBOTO CTPO-
uresiberBa: Kynbrypubiit nentp Caixaforum B Caparoce,
Gawns Samitaur Tower B Jloc-Anmxkenece, OO6LIeCTBEHHDI
k1y6-uentp «Herstedlund» B anun u ap. Bee stn kom-
TMJIEKChI HECYT B ce0e apXUTEKTYPHYIO HIEI0, NPHUIaBas yHU-
KaJIbHOCTb 0OBLEKTY.

OTeuecTBEHHBIH OMBIT B MPOEKTHPOBAHHM U CTPOUTE/b-
CTBE KyJIbTYPHO-I0CYrOBbIX LIEHTPOB He Gorar, U yallle BCero
orpaHuuMBaercs HeOOJIbLIMM HAGOPOM (yHKUHH. DTO CBS-

3aHO C HeJIOCTATOUYHBIM (PHHAHCHPOBAHHEM B IaHHOH 06/1aCTH,
Jla ¥ B 1IeJIOM HEBBICOKHM ypPOBHEM 3KOHOMHKH. MHTepecen
MPOEKT LEHTPa HAykh W KyJasTypbl B KaOyse, apxurek-
topbl — C. M. Opetukun, P.B. Aunpeesa, O. C. Cadponona,
[1.H. Kounes. E.A. Bensr. (puc. 3) Kommeke Bkiiouaer
ceOst KyJIbTYpPHBIH LeHTp, Gacceiit, CMOpPTUBHBIE 3aJ1bl H AaXKe,
JKUJI0H OJI0K.

B of/inKe 3naHusi INeperieTaroTcsi BOCTOUHbIE MOTHUBDI
1 OpHaMeHT 3o/1uecTBa Pycu.

Puc. 3. LleHTp Hayku u KynbTypbl B Kabyne

Ananuanpysi npejicTaBjieHHbIE Bbillle IPUMEPDI, HY?KHO OT-
METHTb, YTO IPOCKTUPOBAHHE KYJILTYPHO-J0CYTOBBIX LIeHTPOB
SIBJISITCA 3a/a4eil HHTePECHOH U B MOJIHOK Mepe pacKpbIBaeT
TBOPYECKHI MOTeHLHAN apXUTeKTopa. 3/1eCb HeT YeTKO ycTa-
HOBJICHHDbIX Pa3MepoB MOMELIEeHHH, KaK HallpuMep, NpH 1po-
€KTHPOBAHUHU (DUBKYJIBTYPHO-03I0POBUTENBHBIX KOMILIEKCOB
WM 00pas3oBaTeNbHbIX yupexaeHni. OnpapaanHbiil HecTaH-
JapTHBII MOAXOJ, COXPaHSIOUMH B ce6e (PyHKIHOHAILHOCTD
¥ 9KOHOMHMYHOCTD SIBJISIIOTCS 3aJI0TOM K YCIIELIHOMY PO@KTH -
POBAHUIO KYJILTYPHO-0CYTOBbIX KOMILJIEKCOB.

Kpaiite Ba)KHBIM MPH MPOEKTHPOBAHUHN JIIOGOTO 0ObeKTa
sIBJIsieTCSl BBIOOP MecTa pasMellieHue coopyxKenus. HeoOxo-
MO pa3paboTaTth He TOJLKO 0GBEKT, HO U MPOBECTH (DyHK-
LMOHA/IbHOE 30HHPOBAaHWE TEPPUTOPUH. LEcsiu paccmatpu-
BaTb BOTIPOC O CO3/aHWK 06bEKTa JAHHOTO THIIA, HATTPUMED,
B I. Boskcekuil, To Hau6oJiee NOAXOASLLUM MECTOM IPOEKTHU-
POBaHHUsI KyJIBTYpHO-/I0CYTOBOTO [I€HTPa MOXKeT paccMaTpH-
BaThCst TeppuTopHust no ya. 87-ii [Bapneiickoi. JlaHHbii yua-
CTOK MMEeT JIOCTaTOYHO OO0JIbLIYIO TJIOLA/b, YTO TTO3BOJHT
peasi30BaTh M0 Tepexoja OT 3aKPbITOro MPOCTPaHCTBA

Puc. 4. ICKN3 KoHUenuuu paspabatbiBaemoro o6bekTa
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K OTKPbITbIM 30HaM. K 1pyrum npeunmyliecrsam TeppHTOpHH
SIBJISIETCSl JIOCTYTIHOE PACIIOJIOKEHHE YyacTKa B CTPYKType
MHUKpOpaloHa, HemoCpeaCTBeHHAs OIU30CTh K LIEHTPAJIbHON
4acTH ropoja, OJIM30CTb aBTOMArucTpalv rOpojiCKOro 3Ha-
uenusi, (ynuua KapObilieBa), uto 1o3BoJseT co3iaTh Ha-
JIEZKHYIO TPAHCIIOPTHYIO CBfI3b C TOPOJIOM, TJIOTHAS KUJast
3acTpoiika MUKpopaioHa, obecreynBatoliasi BLICOKYIO noce-
LIaeMOCTb IJIAHUPYEMOr0 OOBEKTa, MOJOKUTENbHAS COLU-
aJIbHO-9KOHOMHUYECKasi CHTyallusi paiioHa, pacroJaratouias
K Pa3BUTHIO M 6JIarOYCTPONUCTBY.

M3 BhilIe H3/I0)KEHHOTO CJIeyeT, MHBECTULIHOHHBII-Tpa-
JIOCTPOUTEILHBIN MOTEHIMAJ TEPPUTOPHH JOBOJBHO BBICOK.

B cocraB npoekra camoro o0beKTa BXOAUT CHOPTHBHbIN
6J10K (cKaJiofipoM, GATYyTHBIH LIEHTp), My3eH, ydebHble T0-
MELLEHUS, JEeTCKUI MIPOBOH KOMIUIEKC, 30HA (yaKOpTa.
Oco60oe BHUMaHHE yIEJ€HO PeKpeallOHHOH 30He — OHa

BblHECEHA B OT/IE/bHBLIH OJIOK W HanoJHeHa (QYHKUHSMHU.
3/1eCb €CTb BO3MOXKHOCTb MOCETUTb OUOJIMOTEKY HJIH CIELHn-
a/lbHO 000PYI0BAHHYIO 11AXMATHYIO 30HY, 3aHSIThCS Mpak-
THKOH acaH W MeauTaumei. [lpocTpaHcTBo 3anoJiHeHO
L[BETOUHBIMH KOMIMO3HIUAMH, (POPMHUPYS TaKHUM 06pa3om
KOHLEMIMIO 3UMHETO caja uian opatkepen. OCHOBHOH 3a-
Jauedl Mpu CMeIIMBAHUH JI0BOJIBHO OOJIBIIOTO M PA3HOTO
yucsaa YHKUMH — 3TO BO3MOXKHOCTb C HHTEPECOM Toce-
11aTh MPOEKTHPYEMBbIH KOMIIIEKC JIIO/ISIM Pa3HbIX BO3PaCTOB,
a TaK »Ke NMPUXOAUTb B LICHTP CEMbEeH, IJIe KaXK/Ibli CMOXKET
HANTH 3aHSITHE 110 JyLIE.

ApXuUTeKTYpHBIH 06/MK 06beKTa CTHIM30BAH MOJ JIEPEBO
(puc. 4). llepeBo — TpajMIIMOHHBII 06pa3 ceMbH, CHMBOJIH-
3UPYIOLLMH »KU3Hb W npouBeranne. O6pas gepeBa urypu-
pYeT U B HHTEpbepe MPOCTPAHCTBA, a TAK 7K€ AKTHBHO MCIOJIb-
3yeTcsl B OTKPBITBIX IPOCTPAHCTBAX.

Puc. 5. 3CKN3 KOHLENUWUU UHTEPbEPA PEKPEaLMOHHOI 30HbI KyNbTYPHO-A0CYrOBOro LEHTPA

B 3aKJ/IIoYeHHe, Xo4eTcsd elle pa3d OTMETUTD, YTO TPOEKTH -
poBaHue KyJIbTYPHO-10CYIroBOT0 LIE€HTPpa aKTyaJIbHO B HAaCTO-
silee Bpemsi [Jist BCeX peruoHoB, a 4YTO KacaeTcsd cCaMUX pas-

Jlutepatypa:

pabOTUUKOB, TO U 3/1eCb 0OBEKT JAHHOTO THMA MOXKET elle
60JIbllIe PACKPbITH TBOPYECKHUH MOTEHLMAJ KaK HAUMHAIOLLETO
apxUTeKTOpa, TaK U MpodeccuoHasa.

1. Kpacusnpnukosa JI.I. MeTonuueckie ykazaHusi K BBITOJHEHHIO KYPCOBOTO TpoeKTa «ApxuteKTypa» U «Jlusaitn apxu-
TEKTypHOU cpefibl». XabapoBck. TUX0OKeaHCKHUH rocylapeTBeH bl yuuBepeutet, 2014.— 31 c.

2. Bummnsik A.M, Tapacenko B. V. Kynbrypa mosionexknoro nocyra. — Kues: Boiciiast mikodsa, 1988. — 53 c.

3. Kawmenen A.B. JlesitesibHOCTb KIYOHBIX YUPEXKICHHH B COBPEMEHHbBIX YCJIOBHUsIX: YueGHoe nocobue.— M.: MI'YK,

1997.— 41 c.

4. Crpenblos 0. A. Metoauka Bocnutate/bHON padoThl B KiayGe. — M.: [1pocsernienue, 1979.— C. 27—74.
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AHanu3 HemcnpaBHOCTEN TOPMO3HOro 060pyAOBaAHNA BaroHOB

LWlamoHoBa Hatanua MBaHOBHa, acnupaHT
CaMapckuii rocyapCcTBeHHbI YHUBEPCUTET MyTel CO0bLWeHUs

B cmameoe nokKasaro, 4rmo oyerka kauecmaea pa6ombz ofceﬂesuodopoafcuoﬁ MEeXHUKU 3aB8UCUNM ONl Koaudecmsa npo-
usouleduwiux omeasos demadneil u Y3106 8aecOHA, 8 MOM HUcCAe MOPMO3ZHOCO 060py008&HMﬂ. Ol’lupaﬂCb Ha daHHble U3
OMKpPO_LNBLX UCMTIOYHUKOS8, NPOAHAAUSUPOBAHbL NPUHUHbL OMKA308 mOpMOSHOLZ cucmniemol. HOCKO/ley OCHOBHOE KO-
AUHeCcmso omrKas306 8ac0OHHOCO oéopydoeaﬂuﬂ npuxodumc;z HA 3UumMHee spems, npuezodﬂmm mpeéoeaﬂuﬂ no 86LMNOA-
HEeHUI pa6om nepcolaaiom, 06Cﬂy9ICLt6aiOLL§LlM noosuMcHOL cocmas.

Karouesole cnosa: omrkasol Mopmo3HOcO 060py003auuﬂ, HeucnpasHocniu, npuduHsl OMKa3os, U310mM mOpMOSHOLz

maeucmpaiu, cucmema yuernos omKa3os

Besasapuﬁnaﬂ u 6e30TKasHasi paboTa yCTPOHUCTB KeJie3-
HOJIOPO2KHOH TEXHUKU SIBJISIETCS OCHOBHOH /1 ofecre-
YeHHs 3aIaHHOTO YPOBHS MPOMYCKHOH M NMPOBO3HOH Cr1oCco6-
HOCTH 2K€JIE3HBIX JOPOT U sABJIFACTCA OCHOBHOH saaaqeﬁ BCeX
NoJipasyiesieHUi XKe1e3HOL0POKHOT0 Xo3siicTBa. OleHKa Ka-
yecTBa pabOThl HANPSMYIO 3aBUCHT OT KOJIHYECTBA MPOH30-
LIeIHMX OTKA30B JIeTajlei H Y3J10B BaroHa.

C umiosist 2008 rona B OAO «P)KII» ocyiiecTsiieH nepexos
Ha €eMHYIO CUCTEMY yU€Ta OTKA30B TEXHUYECKHUX CPEJICTB C UC-

noJib3oBanueM KommnjiekcHON aBTOMaTU3HPOBAHHON CUCTEMbI
yueTa, KOHTPOJI M yCTpaHEeHHs 0TKAa30B TEXHHUECKUX CPEJICTB
v aHamuza HanexxHoceru (KAC AHT) [1]. Otkaz — 310 co-
ObITHE, KOTOpPOE 3aKJIoUaeTcst B HapyllleHnH paboTocnocoo-
HOTO COCTOSIHUSI 00beKTa, B 3aBUCHMOCTH OT TIOCJIECTBHI,
OHH KJIACCH(UILIUPYIOTCS [0 KATETOPHUSIM:

— OTKasbl |-U KaTeropuum — OTKa3bl, KOTOpble MpH-
BeJIM K 3ajlepsKKe MaccaKMpCcKoro, MpUropojHoro Wi rpy-
30BOTO Moe3ja Ha TeperoHe (cranuuu) Ha 1 yac u Gousee,
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OKT [ABC KbW 3CE BCE HOYPMCK KPC CBP TPK CKB MNPBIOBC 3AE CEB K/IH

Puc. 1. PacnpegeneHne oTKa30B TOPMO3HOro 060pyA0BaHUA MO BCe ceTu enesHbix gopor 0AO0 «PXA»
3a 1 kBaptan 2016 ropa
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JIM00 K TPAHCMOPTHBIM MPOUCLIECTBUSM HJIH COOBITHSM, CBSl-
3aHHbIM C HapylleHHeM IpaBuJ 0e30MaCHOCTH JBHKEHHS
1 IKCITyaTaldH 2KeJ1Ie3HOOPOKHOTO TPAHCIIOPTa;

— OTKa3bl 2-i KaTeropuu — OTKa3bl, KOTOPbIE MPUBEJIH
K 3aJIep’KKe MaccaXKMpPCKOro, MPUrOPOJIHOTO WJH TPYy30BOTO
noe3na Ha rMeperoHe (CTaHIMK) MPOAO/IKUTETBHOCTBIO OT 3
MUHYT 10 | uaca;

— OTKa3bl 3-# KaTeropuu — 0TKa3bl, KOTOPble HE UMEIOT
[OCJIEICTBUH, OTHOCSILIMXCS K OTKasaMm 1-i u 2-U Kare-
ropuu [2].

Camoe 6GoJibllIoe KOJIMUECTBO OTKA30B, CBSI3AaHHBIX C He-
HCTIPaBHOCTSIMM  TOPMO3HOTO  0G0PYHOBaHUS  3apUKCHPO-
BaHO Ha OKTI6GPbCKON KesieaHOH nopore — 324 ciyvasi
(16,3% oT 0611ero KoJHyecTBa 0TKa30B TOPMO3HOIO 060-
PY/IOBaHHUsI, 3aPErMCTPUPOBAHHBIX HA CETH KEJIE3HbIX JI0POT
Poccun), Ha [lanbHeBOCTOUHOH xKee3Hoi nopore — 240 cy-
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uaes (12,11%), na Kyii6bieBckoii skenesHoli fopore — 224
cayyast (11,30%).

Pacripeniesiene  0TKa3oB  TOPMO3HOrO  00OpPYIOBaHHUSI
no Bcelt cetn xesesnbix gopor OAO «P)K/1» 3a | kBapran
2016 rona npeacrapieHo Ha auarpamme (puc. 1) [3].

Pacripenenenne 0TKa3oB TOPMO3HOTO 06O0PYIOBaHMS MO
»Kesie3HbIM Jloporam 3a | kBapras 2016 roga B cpaBHeHHU
¢ TeM Xe nepuonom Bpemenu 2015 roja mpexcrasieHo Ha
caenyiolieit puarpamme (puc. 2).

HencnpaBHocTH OCHOBHBIX 371EMEHTOB U JieTasell TOpMO3-
HOro 000PYIOBAHHUS 110 OTHOLIEHHIO K OOLIEMY KOJHYECTBY
OTKa30B I'Py30BbIX BaroHOB M3-3a HEHCITPABHOCTEH TOPMO3-
HOro 060pYyIOBaHNs TPUBEIEHB B TAGI.

OTKa3bl yallle BCEro MPUXOAATCS HA TaKHe y3Jjibl BaroHa
KaK BO3IyXOpacrpeesnuTelib, TOPMO3Hasi MarucTpasb, pbl-
yaxkHasi repeaaya.

B 2015,
| Pl

-.l

Puc. 2. Konu4ecTBo 0TKa30B No y3/1aM U AeTansaM TOpMo3Horo o6opyaosaHua 3a 1 keaptan 2016 ropa B CpaBHEHUM
C aHanornyHeim nepuopaom 2015 ropa
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Tabauua 1. HeucnpaBHocm OCHOBHbIX 3J1IEMEHTOB TOPMO3HOIr0 060pyAOBaHMﬂ

HaumeHoBaHue y3na, getanu 2016 r.

KonunyectBo oTKa3oB %
Bo3spyxopacnpegenutens (M4+1'Y) 1154 58,25%
Topmo3Has marucTpanb 332 16,76%
PelyaxkHas nepegaya 227 11,45%
Topmo3HOe nogBelunBaHue 98 4,94%
ApmaTypa TOPMO3HOro 060pyf0BaHMS 84 4,24%
ABTOpEXUM 37 1,86%
TOpMO3HOW LMAUHAP 37 1,86%
3anacHow pe3epByap 7 0,35%
CTOAHOYHBI TOPMO3 5 0,25%
Utoro: 1981 100%

W3 taba. Buano, uto GoJbllle BCEro OTKA30B TOPMO3HOTO
o6opynoBanus 3a | kBapran 2016 roa npuxomurcst Ha Heuc-
MPaBHOCTH Bo3yxopacnpeneantesss — 1154 ciyuasi oTkasos.

Ha Kyii6bieBckoit »kesieaHoit  jlopore  3aUKCHPO-
Bano — 175 ciyuaes, uto cocrapser 15% oT 0611ero Kou-
YecTBa OTKA30B MO HEUCTTPABHOCTSIM BO3/LyXOpACpele/IUTe s
(I'Y+MUY). ITpuunnsl ©310Ma TOPMO3HOH MarucTpasan Mmpu-
BeJieHbl Ha puc. 3 [3].

OCHOBHBIMH NIPUYHHAMH H3JI0Ma TOPMO3HOH MarucrpaJu
SIBISIIOTCSA 00pbIB Nojsosiiell Tpyoku Kk B/P — 139 cay-
yaes (41,87 % ot 0611ero KoJMuecTBa HeMcnpaBHOCTel Top-
MO3HOH MarumcrpaJjin) U yTeuka Bo3ayXa M3-3a HEerJIOTHOCTH
pe3b6oBbIX coenunennit — 33 cayyas (9.94%). [Tpounocts
KperJieHusi TOPMO3HOH Maructpajm M MoABOIALIMX Tpy6O-

BMELWATENECTBO NOCTOPOHHMK
nmw 0,60%

MpHYKHA HE YCTAHOBNEHA;
1,20%

r

PasneMHEHHE DYRABOR;
15,96%

DBpbis (paspwie)
COBIEHUTENBHOTO PYHABA;
452%

OfpbIs KOHUEBOTO KpaHa;
141%

Ofpeie noasonawen Tpybc K
3anacHoMy peepeyapy ; 6,63%

Npoyee; 4,82%

MPOBOJOB HA PaMe BaroHa NMpoBepPseTCs JIETKHMH yAapaMu
MOJIOTKA I10 TailKaM. ¥YTeUKH 0Ka3blBAIOT BPEAHOE BJIHSIHHE HA
TpoLeCC 3apsIKH TOPMO30B 110C/1€ TOPMOXKEHHUS, 3aMeIsis UX
FOTOBHOCTb K MOBTOPHOMY TOPMOKeHHI0. Bosiblime yTeuku
0COOEHHO OIaCHbl B JJIMHHOCOCTABHBIX I'PY2KEHDIX [10€3/1aX —
13-3a HUX BO3MOKEH 3HAUUTEJbHBIN Nepenaj AaB/eHHi B ro-
JIOBHOH M XBOCTOBOW YaCTAX TOPMO3HOHW MAarucTpaJ/y Moessa.
[Ipu HeocTaTOUHOM 3apsiIHOM AABJICHUH B XBOCTOBOH 4acTH
noesza (Hke 0,48 MIla) e o6ecneunBaercs pacueTHasi 3¢-
(heKTHBHOCTb TOPMO3HbBIX CPEJCTB. YTEUKH MOXHO OOHapy-
JKUTD [10 LYyMy BO3/lyXa, BbIXOISLLEro Yepe3 HelJIOTHOCTH, 110
TeMHbIM [IITHAM Ha TPyOax WM CKOIJICHHIO MbIIH U TPSI3H.
HewucnpaBHocTb pblyakHOI Nepeauu TakxKe sBJsSeTcs Ya-
CTOH NPHUYMHO OTKa3a TOPMO3HOro obopyroBanus. Ha cetu

HEMCNpaBKoCTs Gnoka
HBOCTOBOM BaroHa bXB; 0,30%

Obpeis TOPMOIHORA
MarvcTpand; 6,63%

MNpoTepTocTh TOPMO3HOMA
MarMCTpany; 2,41%

YTe4Ka BO3QYXa M3-33
HEMAOTHOCTH PeInDOBbIX
CO8HHEHWA; 9,94%

Yreua B03AYNA B
COSMHHHTENDHBIX PYHIBAX;
2,11%

Ofipes noasoLAwed Tpysn K
B\P; 41,87%

Puc. 3. MpuuuHbI U310Ma TOPMO3HOI MarmcTpanu 3a 1 keaprtana 2016 r.
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JKesIe3HbIX lopor Poccun u3-3a JaHHOH HEeMCIIPaBHOCTH TPo-
u3ouio 227 ciydaeB OTKa3a TOPMO3HOTO 00ODPYLOBaHMS.

Mpouue; 12,33%

McKpeHue B cocTage;
2,20%

Mpoeucanwe

NOAOCHOM TATK;
0,88%

N

ONyCKaHue ckobbl ans

PaBHOMEPHOTO
M3HOCA KONOAOK;
5,73%
W3nom Tpuanrens;
9,25%

Ha puc. 4 npuBeneHbl MPUUNHBI OTKA30B PBIYAXKHOH Tepe-
Jaun [3].

HenpasnuHo
oTperynuposata TPM
(3apan BepTMKANBHBIX
pbiaros); 5,29% He cootsercTeme

nan

pa3mepa "A" n"a";

5,29%
JaBan gepTHKaNbHbIX
pbiuaros 8 "mepTeon”
TouKe; 2,20%
HeucnpasHocTs
aBToOperynsTOpa;
5,29%

0B6pbiB TOPMO3HONM
Tarn; 14,98%

Puc. 4. MpuunHbl 0TKa30B pblyaxkHoi nepepayu 3a 1 keaptan 2016 r.

[IpuuvHAMH OTKA30B pPbIYAXKHOW Tepefaun  sBJSOTCS
06PbIB TOPMO3HO# Tsirn — 34 cayyas (14,98 %), mpoune He-
ucnpasHoctn — 28 cayuaes (12,33%), HenpaBHJ/ibHAs pery-
JIMPOBKA TOPMO3HOH phiuaxHoi nepenauu (TPIT).

OCHOBHOE KOJIHYECTBO OTKA30B BArOHHOTO 000PYI0BaHUS
NPUXOUTCS Ha 3UMHee BpeMs. DTO 0ObACHAETCS TeM, UTO
NpHU CHIPKEHHH TeMIepaTypbl Hapy:KHOTO Bosiyxa paboTa
TOPMO30B Ha MOJABMKHOM COCTaBe OCJIOXKHSIETCs. ¥ pesu-
HOBBIX JIeTaJIell U YIIJIOTHEHUH CHUKAeTCsl 9J1aCTHYHOCTD, BO3-
pacTaloT yTeUKH W pacxojl BO3/yXa, YBEJHUMBAETCS Tepenaj
JlaBjenusi B TopMmo3Hor marucrpasun (TM) mexay ee ro-
JIOBHOH M XBOCTOBOH 4aCTAMH, UyBCTBUTENbHOCTb TOPMO3HbIX
YCTPOHCTB TMajaeT H3-3a 3arycTeBaHUsl CMasKh. Takike
B 3UMHee BpeMs rojia HHTeHCH(HUIIpyeTcest paboTa KoMrpec-
COPHBIX YCTAHOBOK, MOBbILLIAETCS TeMIlepaTypa Bo3jyxa, Mno-
crynatouiero B TM, Tak:Ke BO3HHKAIOT U Jpyrue npobJembl.
CuenJ/ieHue KoJiec ¢ pejbcaMd yMeHbLIAeTCsl M3-3a Torna-
JIaHWs CHEra WJd TPU MHee, KOMIIO3HIIHOHHbIE TOPMO3HbIE KO-
JIOAKN 06J1e/IeHeBAIOT U YBAAXKHSIIOTCST, YTO TIPUBOJUT K CHH-
JKeHWI0 HX (PPUKIMOHHBIX CBOHCTB, BO3HHKAIOT JeJsgHble
npo6ku B TM, nosipjisieTcst jiefl Ha pbluazkHO# repejaye  T.J1.
He nonyckaercst oTrpasssiTb B 110e3/1e BaroHbl ¢ TOPMO3HbIMH
KOJIOJIKAMH, KOTOpble HE OTXOJAT OT KOJIeC BCJEACTBHE 3a-
MOpaxKMBaHUsi TOPMO3HON pbluaxkHOU nepenauyd. Hanexxknoe
JefiCTBHE TOPMO30B B 3UMHHUX YCJIOBHSIX 06ecrednBaeTcs pu-
MeHeHHeM B MPHOOpPaxX MOPO3OCTOMKHUX YMJIOTHHTENEH. DTH
JleTaJii 1pu OOJIBLIOM CPOKe CJ1yKObl WM XpaHEeHHUS], PEBbI-
atonieM 35 JieT, TepsiioT MOPO30CTOMKOCTh, 1 X HECBOEBpE -

MeHHast 3aMeHa MPH PEeMOHTE MOXKeT MPUBECTH K OTKagy OT-
JIeTIbHBIX TOPMO30B MPH TeMrepaType Hizke Munyc 40°C, xotsi
COMIACHO TEXHUYECKUM TpeOOBaHHSIM TOPMO3HOE 060pY/10-
BaHWe JIOJDKHO HOPMaJibHO (DYyHKUMOHMPOBATh JI0 TeMIilepa-
Typbl MuHyC 55 °C [4].

HroO6bl u3beKaTb 3TUX 1pobJieM B 3UMHee BpeMsi OT JIO-
KOMOTHBHbBIX OpHUraj W nepcoHalsa, o0C/y:KUBAIOLLEro IO-
BH2KHOH cocTaB, TpeOytoTcsl 0coOble HaBbIKH PaboThl, yripaB-
JIEHUs1 U 0OCIy?KHBAHUST TOPMO3OB [4].

Jlist uenpaBHoro (pyHKIMOHHPOBAHUSI TOPMO3HOTO 060pY -
JIOBAHHUS B 3UMHMI T€PUOJL BPEMEHH JIOKOMOTHBHAsH Gpuraaa
o0si3aHa:

— He JIONyCKaTb 3alycka KOMIIpeccopoB 0e3 NpeaBapH-
TEeJILHOTO T10I0rpeBa Mac/a B HX KapTepax Ha JIOKOMOTHBaX,
HaxXoISILLMXCA B OTCTOE, IPH TeMIepaType BO3JyXa HHxKe
-30°C;

— He OTKJI0YaTb KOMIPECCOPbl MPH JJIUTEJbHbIX CTO-
SIHKaX 110e3/14;

— 10 NPUOLITUH JJOKOMOTHBA UJH MOTOPBArOHHOTO TMOJI-
BMKHOIO COCTaBa B €10 JIOKOMOTHBHAsA GpUraja 10J/KHa Bbl-
MyCTUTb KOHJeHcaT U3 riaBHoro peseppyapa (I'P) u orcroii-
HUKOB, TIPOJLyTb TOPMO3HYIO U MUTATEIbHYIO MarucTpasy npu
MepPBOM TMOJIOXKEHUH PYUKHM KpaHa MallMHUCTA, OTKPHITh Bbl-
nyckHble KpaHbl ['P 1 cOOPHUKOB H OTKJIOUMTH KOMITPECCOPHI.

JlokomoTuBHast Opuraja takxke o0si3aHa B IpoLecce Kc-
JlyaTaluy JJOKOMOTHBA He J0MycKaTh 06J1eicHEeHUS leTasielt
TOpMO3a, a 00pa30BaBILUICA HA HUX U TOPMO3HOH pblYaKHON
nepenaue (TPIT) sien ynansarts npu nepBoit BoamoxkHocTH [4].



“Young Scientist” - #15 (149) - April 2017

Technical Sciences | 95

Jluteparypa:

1. O nepexojie Ha EIUHYIO CHCTEMY yueTa OTKA30B TEXHHUECKHX CPEICTB C HCIOJIb30BAHHEM KOMIJIEKCHOH ABTOMATH-
3UPOBAHHON CHCTEMbI ydeTa, KOHTPOJIsSI YyCTPAHEHHsT OTKA30B TEXHHUECKUX CPEICTB M aHasm3a ux HagexkHoctu (KAC
AHT). Pacniopskenne OAO PYKIT ot 01.07.2008 N1384p // JKenesnonopoxubie nokymentsl. URL: http://jd-doc.
ru/2008/iyun-2008/8593-rasporyazhenie-oao-rzhd-ot-01—07—2008-n- 1384r (nata o6pamenus: 1.04.2017).

2. Ownopmarussbixgokymertax OAO «PYK]1» o ydeTy, pacc/ieloBaH1IO H aHAJIH3Y OTKA30B B paGOTe TEXHHIECKHX CPEJICTB
1 TeXHOJIOTHUECKHX Hapylenuii«. Pacniopsikenne OAO »PYK]» ot 08.07.2016 N1365p // Koucyisrant [Taoc. URL:
http://www.consultant.ru/cons/cgi/online.cgi?req=doc&base=EXP&n=669864 &rnd =244973.208247407 &d-
st=100006&{ld=134#0 (nata o6patenus: 1.04.2017).

3. CraTucTHKa OTKa3oB TOPMO3HOT0 060pyI0BaHHsl Ipy30BbIX BaroHos Ha cetn OAO «PYK]1» 3a 1 ksapran 2016 rona //
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PekomeHAauuu ANA KOHCTPYUPOBAHUA MeYaTHbIX NaaT

Heiamunnep Buktop PobepToBuy, CTYAEHT;

Ky3Heuosa HOnua HukonaeBHa, cTyaeHT
Camapckuit HaLMOHaNbHBbI MCCNeAoBaTeNbCKMUIA yHUBEpCUTET UMeHU akagemuka C. 1. Koponésa (r. Camapa)

Ha COBPEMEHHOM 3Talle Pa3BUTHA HAYKH U TEXHUKH Ode-
BUJIHO, YTO OJHUM M3 OCHOBHBIX HHCTPYMEHTOB B JII000H
o6a1acTi NpoekTHpoBaHust PIA siBjisieTcst KOHTpPOJIb, Jie-
JKalMi B OCHOBE ITOCTPOEHHS BCEX MPOLECCOB pa3padOTKH
0OBEKTOB H CHCTEM.

B Hacrosilliee BpeMst aKTHBHO MPOJIOJIKAIOT pa3BUBAThCA
TPaJIMIIMOHHbIE MyTH TOBBILLIEHHsT HaAeXKHOCTH POA — co-
BEPLICHCTBOBAHHE TEXHOJIOIHYECKHUX [1POLeccoB U 060pyLo-
BaHHsl, METOL0B U CPEICTB KOHTPOJISt U IMATHOCTHKH U3/e/HH,
BbIOOP 3JIEMEHTHOH 0a3bl 10 KPUTEPUSIM MAKCHMyMa Ha/exX-
HOCTH.

OjiHOt M3 BaykKHBIX 3aa4 B HACTosilllee BpeMs sBJIseTCA
MOBbILIEHHE HAJe)KHOCTH I1eYaTHbIX MJaT. DTO CBS3aHHO
C TeM, YTO MeyaTHble I1J1aTbl IPUMEHSIOTCS [IPAKTHYECKH BO
BCeX OTPAC/ISIX HAPOAHOIO X03s1HcTBa, M NOTPEOHOCTb B HHUX
MOCTOSIHHO Bo3pacraeT. Omepeskalolife TeMMbl PA3BUTHS
MHKPO3JIEKTPOHUKH TPeOYIOT HEMPEPbIBHOTO MOBBILICHHS HX
TeXHHYECKOT0 YPOBHSI, KOTOPBIA ONpee/sieTcsl POCTOM IJIOT-
HOCTH MOHTaKa 32JIeKTPOPAAHOU3IE/INH, MOBbILICHUS Tpe-
60BaHUH K HA[EKHOCTH, yBEJIHYEHHEM YaCTOTbl CJIe0BAHUS
umIyabcoB. ObecneueHue 3TuX TpeGOBAHUI 3aBUCHUT OT JIO-
CTHKEHHH B 00J/1aCTH KOHCTPYMPOBAHUSI U PA3BUTHS TEXHO-
JIOTHH NTPOHU3BOJCTBA I€YaTHbIX I1J1aT.

Pa3pa6oTka peKoMeHAaLMil A1 KOHCTPYUPOBAHUA
neyartHbIx naaTt

Paspatorka nevarnoro yana (ITY) (s1exTpoHHON niaThl
neyaTtHoro MoHTtaxka) W nedaTtHod niatel (I1IT) — enunbiit
NpoLecc, MOCKOJbKY, He CKOHCTPYMPOBAB IeYaTHBIH y3eJ,
HEBO3MOXKHO pa3padoTaTh MeyaTHyto NiaTy — JeTajb 9TOro

y3/1a, U HaoOopoT, 6e3 yepTexa MeYaTHOH MJATbl HEBO3-
MOYKHO TIOJIHOCTBIO 3aBepUIUTb OopMJjeHHe COOPOYHOTO
uepTeKa rneyaTHoro yafa.

[IpoekTrpoBanue MevyaTHOTO y3/1a U MeYaTHOH MJIaThl Be-
JI€TCST B HECKOJIBKO 9TaroB.

1. ®opmupoBaHHe HMCXOAHBIX JAaHHBIX Ha KOHCTPYKTOP-
CKO-TEXHOJIOTHYECKOe MPOEKTHPOBAHUE T1€UATHOrO y3Ja HJlK
u3yueHHe W aHasiu3 TexHuyeckoro 3ananus (T3) Ha uznenue
(meuaTHbIH y3es1, OJIOK, CTOHKY ), €CJIM TAKOBOE UMEETCSI.

2. BoiGop BapuaHTa KOHCTPYKTHBHOTO WCIOJIHEHHS Te-
YaTHOTO y3J1a.

3. BblGop KOMITOHOBOUHOH CTPYKTYpbl y3J/1a, BapHaHTOB
yCTaHOBKU 3JiekTpopaauoussienuin (OPW) u nosepxHoct-
HO-MOHTHPYeMbIX KomroneHTos ([TMK).

4. Bbi6op tuna konerpykuuu [I1.

5. BoiGop K/acca TouHocTH W Metoaa uarotossienus [I1.

6. BoiGop marepuadna II1.

7. Pagpa6oTka KOMIMOHOBOYHBIX 3cKH30B [ 1Y 1 BhIGOp ra-
6aputHbIX pagmepos [1I1.

8. Pacuer sniemenToB npoBojsiiero pucynka [1IT.

9. Paameutenue DPU.

10. Tpaccuposka [1I1.

11. TloBepouHble pacyeTsl.

12.  OxonuatesibHoe ocopmiieHHe c60POUHOTO YepTeKa
[TY u uepTexa.

Huzke npeacraBieHbl HEKOTOPbIE PEKOMEH/IALINH /151 KOH-
crpyuposanus [I1.

[IpoBoauTest aHasus:

— HasHaueHHe W 00JaCTb PUMEHEHHUs UK 0OBEKT ycTa-
HOBKM 3JIEKTPOHHOH arnmapaTypbl (DA), B cocTaB KOTOPOH
BXOJIUT pa3paboTaHHbIi NeYaTHbIN y3ed;
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— YCJIOBHS 9KCITyaTallMH, BJAHSHUE BO3IEHCTBYIOLINX Ha
DA dakrtopos;

— HasHaueHWe MeyaTHOro yaJa (3JIEeKTPOHHOIO MOJLYJist)
M croco® ero KperJseHust B MOAy/siX GoJjiee BbICOKOTO KOH-
CTPYKTHBHOTO YPOBHS;

— 3JIEKTPUUECKYIO MPUHLHMIHANBHYIO CXeMy Y3Ja, ero
(DYyHKUMOHAJBHYIO ~ CJIOXKHOCTB; — MapameTpbl, — OINpeiess-
lolMe KOHCTPYKUHMIO y3J1a M Te4aTHOH mjathbl (OblcTpoaeii-
CTBHE, YyBCTBUTELHOCTD, pacceMBaeMasi MOILHOCTb, 4YacToTa
W T.JL.), €r0 3JeMeHTHY10 6agy.

KoHCTpyKIMsi neyaTHOro yaJa (siueidku) — MOJyJs Tep-
BOTO YPOBHSI — B 3HAYHTEJbHOH CTEMeHH CBsi3aHa C KOH-
CTpyKLHel 6J10Ka, B KOTOPBIH BXOAUT paspadaTbiBaeMbli y3eJl.

Bbi6op BapuanTa KOHCTPYKLUH SIY€HKH 3aBUCHT:

— 0T 0o0luX TpeOOBAHUI K KOHCTPYKLHMH MPOCKTHPYE-
MOTO U3JIE/HS;

— 0T TpeOOBAHUH HOPMATUBHO-TEXHHYECKOH JIOKYMEH-
TallMu Ha MPOEKTUPOBAHWE U U3TOTOBJIEHHE U3/IeNUH JTaHHON
TpyNIibl;

— OT TpeGoBaHUH oOecrneyeHusl TEXHOJNOTHYHOCTH KOH-
CTpyKUMHU y3na. Pasnuualor pamouHoe U Ge3paMoOyHOE HC-
MOJIHEHHUE TIEUATHOTO Y3J1a, ¢ OAHOCTOPOHHUM WJIM JIBYXCTO-
pounum pacrionioxkenrem dPU u/uan TIMK na niare.

Mertanuuyeckde paMkd  (Kapkacbl), OKalMJIsiioLLIHe
NJ1aTy Mo MepuMeTpy, NPUMEHSIIOT [/ yBeJHUeHHs1 BUOPO-
U yIApONPOYHOCTH KOHCTPYKLUHHM. MoJe/sblo Takod KOH-
CTPYKLHH SIBJISIETCS TMJIACTHHA C YKECTKUM 3aKperjieHHeM
BCeX CTOPOH. Takoe pellleHHe HAXOAUT MPUMeHeHHe B Gop-
TOBOH DA.

[Inpoxo npumeHsieTcst BapHaHT 3aKperieHusi ¢ TOMOIIbIO
HanpaeJsIOUIMX  BJOJb JIBYX [POTHBOMOJIOKHBIX CTOPOH
M 3JEKTPHYECKOTO COEIMHUTE/IsI, PACIIOJIOKEHHOTO BJOJb
TpeTbell cTopoHbl. Mojesiblo TaKOH KOHCTPYKUMH SIBJISIETCS
MJIaCTHHA €O CBOOOJHBIM OTTHPAHHEM MPOTHBOIMOJIOKHbBIX
CTOPOH M 2KECTKUM 3aKpernJieHHeM C TPETbel CTOPOHHbI.

KoHcrpykuusi, Macca, rabaputbl DA, a TakKe MeyaTHoro
yana u [1IT Bo MHOrom, eciiu He MOJIHOCTbIO, ONPEIEJISIIOTCS
TUIIOM HCIIOJIb3yeMOH 3JieMeHTHOH 6a3bl W criocobamu ee
MOHTaKa.

[1pu npuHATHY pellieHrst 00 OTHOCTOPOHHEM HJIH JIBYXCTO-
ponHeM pacnogiokennt DPU u [IMK crenyer pykoBoaCTBO-
BaThCsl CJIELYIONIMMH COOOParKEHUSIMHU.

JIByxcroponnee pacriosioxkenne IPU u [TMK nozsosisier
YBEJIMYHUTb KOJIMUECTBO 9/1€MEHTOB Ha IJ1aTe U yIpollaer pas-
peleHne npobseMbl, cTosilel nepej KOHCTPYKTOPOM: YeMy
otaaTh oAy Ha 11 — snemeHTam WM neyaTHbIM Npo-
BOJIHHKAM?

[lnaTa B Takom ciydae okazbiBaeTcst Gosiee HACHIILIEHHON
koMroHeHTaMu. OJIHAKO 3TO He MPUBOJUT K 3HAUMTE/ILHOMY
yBeJIMYEeHHI0 00BEMHON MJIOTHOCTH KOMITIOHOBKH OJI0Ka, T.K.
paccrosiiie MexXK/1y COCEIHUMH TJIaTaMH TPH JIByXCTOPOHHEM
pacnonioxkennn APH u [TMK yBesmnunsaercsi.

OCHOBHBIMH KPHUTEPUSIMH TP BbIGOpE Kjacca TOUHOCTH
[IT aBnsiores:

— KOHCTPYKTOPCKasl CJIOKHOCTb — CTeleHb HaCbILLEH-
nHoctu nopepxuoctu [T DPU npu rtpapuumonuoin 3Je-

MeHTHOH 6a3e Wi unco BbiBojoB [ IMK u wiar ux pacrnodio-
JKEHHUS;

— sJieMeHTHast 6aza (auckpernbie DPD, MMC, MCBb,
[IMK, 6eckoprnychbie MIT);

— TUM, uucso U war BbiBoaoB DPU (uuThipeBble, nia-
HapHble, 6e3BbIBOJIHbIE, | — 0OpasHble, MaTPHUUHbIE U TIP. );

— ObICTpPOJICHCTBHE;

— HaiekKHOCTB;

— MaccorabapuTHbIe XapaKTePUCTHKH;

— CTOUMOCTB;

— YCJIOBHSI SKCTUTyaTallH;

— MakCHMaJibHble TOK U HaTpsizKEeHHUE;

— YPOBEHb TEXHOJIOTMYECKOTO OCHAlLleHHs] KOHKPETHOrOo
MPOM3BOJICTBA.

[T I u 2 knaccoB TOUHOCTH HauGOJIee MPOCThl B UCMOJ -
HEHMH, HajIeXKHbl B KCIUIyaTalldd W UMEIOT MUHUMAaJbHYIO
croumocts; st [1I1T 3 knacca TouHOCTH HEOGXOAUMO HCTTONb-
30BaTh BbICOKOKAUECTBEHHbIE MaTepHaJibl, 6oJiee TOUHbIH HH-
CTpyMeHT u oGopynoanue; iist [T 4 u 5 knaccoB — criel-
aJibHble MaTepuaJsibl, MpeLr3MoHHoe 000pyl0BaHHe, 0co0ble
YCJIOBHUSI IPH UBTOTOBJICHUH.

[Ipu BbiGOpe MmaTepuasa ocHoBanusi T ocoGoro BHu-
MaHHUs TPeOyIOT:

— TIpeiroJiaraeMoe MeXaHHYecKoe BO3JeHcTBHe (BH-
Opallu, yiapsbl, JUHEHbIE YCKOPEHHUS );

— kuace tounoctu [1IT (1mmpuHa npoBOJHUKOB, paccTo-
SIHUE MEKJy POBOJIHUKAMM );

— peaJjusyembie
(byHKIMH;

— 06BeKT, Ha KOTOPOM ycTaHaBauBaeTcs DA;

— OblCcTpojieficTBHE (YACTOTHBIN CIIEKTP CHTHAJIOB, TNepe-
JlaBaeMbIX B [1pejieJiax 1/athbl);

— KJAHMaTHUECKHE YCJIOBUS IKCIIyaTalH;

— CTOMMOCTb;

— 3KOJIOTHUECKasl YHCTOTa W 6e30MacHOCTb MaTepHasa
IJTs1 UeJIOBEeKa 1 OKPYKalollel Cpeibl.

B npaxrtuke npoektnpoBanus DA B KauecTBe MaTepHAJIOB
octoBanusl [Tl HauGoJsibliee pacrpocTpaHeHHe MOJyUHIIH
caenyiolie (oJbripoBaHHble M HeOoJbIHPOBaHHbIE JIH3-
JIEKTPUKH:

— TEeTHHAKC;

— CTEKJIOTEeKCTOJIHT;

— TOJMHMHL

Pexxe wucnosbaytorest JiaBcan (MoJiMsTHIEHTepedTanar)
1 hToporIact.

HomuHasbHblil auamerp d MOHTaXKHbIX METaJJIM3UPO-
BAHHbBIX ¥ HEMETAJ/IJIH3UPOBAHHBIX OTBEPCTHH YCTAHABIHBAIOT
13 CJIE/LYIOIIEr0 COOTHOIIEHHS:

d—ldyy|l =d, +r

e d, — HUXHee 1pejie/ibHoe OTK/JIOHEHHE IMaMeTpa oT-
Bepctus (onpesensieTcest no Taba. 6); d — MakchMasbHoe
3HaueHue quamerpa BbiBojga AP, yeranasanBaemoro Ha [111
(U151 IPSIMOYTOJIBHOTO BbIBOZA 3a AHAMETP IIPHHUMACTCS JIU-
aroHaslb €ro Ce4yeHusl); r — Pa3HOCTb (rapaHTHPOBAHHBIN

3330p) MeEXKAYy MHHHUMaJIbHbIM 3HAY€HWEM JuaMeTpa OTBep-

rnevyaTHbIM y3Ji0M SJEKTPHUIYECKHUE
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CTHSl ¥ MaKCHMasIbHbIM JIHaMeTPOM BBIBOJA yCTaHABJIHMBAE-
moro DPU; ee BuiGupator B npenenax 0,1...0,4 MM nipu pyuHoit
ycranoBke APU u B npenenax 0,4..0,5 MM — npu aBToMaTH-
YecKo# ).

Pacuernoe 3nadenne d cjieayer OKPYMIMTL B CTOPOHY
yBEJIMUEHHS JIO 11&JIbIX JI€CATBIX J0Jei MUJTHMETpa U3 psijia
NpearnouTHTeNbHBIX inaMeTpoB otBeperui: 0,7; 0,9; 1,1; 1,3;
1,5 mm.

MpoBogHMKOBbLIE MaTepuanbl gna usrotosnaeHus M,
MK wu KN

[1poBOAHUKOBBIH MaTepuas J0JKeH o0JafaTh: MaJjbiM
YAJbHBIM 3JIEKTPHUECKHM COMPOTHBJIEHUEM; 3HAYUTEIbHBIM
OTHOCHTE/IbHBIM  yiuHeHueM (6 > 6%); GosbluuM rpe-
JIeJIOM TIPOYHOCTH TIPH pacTsizkeHuu U paspbise (o > 20 kr/
MMZ2); YCTOHYHBOCTBIO K Mepern6am; KauecTBeHHOH MOBepX-
HOCTbIO 6€3 PAKOBHH H BKJIIOUEHHH U JIp. BaxkHyto poJib B Me-
xaHnueckoi npounoctd u ru6koctd ['TITT, TTIK u [DKIT umeer
copT Mead. HaubGosee 1Mpoko npumensieTcst meaHas (Ka-
TaHasi U JeKTposuTHUecKasi) osibra. Camylo BbICOKYIO H3-
HOCOCTOHKOCTb U (hOpPMOOGPA3YIOLIYI0 CMOCOOHOCTh HMeeT
KaTaHasi U OTOXCKeHHast MeaHasi hoJibra (Joporocrosiiiast),
KOTOPYIO MPUMEHSIOT B YCJIOBUSIX paGOThI MPHU MOCTOSHHOM
u3rnbe (quHamMuyeckuil pexkum). Karanasi mennas cosibra
obJianaeT 6oJibliieil THOKOCTbIO, CIIOCOOHOCTBIO K reperudam,
TaK KakK ee OTHOCHTEJbHOE yJiiHeHHe B 5—6 pa3s GoJiblile,
UeM Yy 3JEKTPOJUTHUECKOH osbru. [IpenmyliecTBoM Ka-
TaHOU MeJHOH (DOJIbIU SIBJSETCA TaKxKe CIOCOOHOCTb K Me-
XaHU4YecKoil o0paboTKe 6e3 pacc/loeHHus, a K HelocTaTKaMm
c/le/lyeT OTHECTH Hasltiie PAKOBHH, YTO HCKJIOYAET ee TpH-
MeHeHHe 6e3 JOMOJHUTENbHBIX rajJbBaHUYECKUX MOKPbITHI
NP U3rOTOBJIEHUH TPOBOJHUKOB LIMPUHOH nopsiaka 0,1 Mm.
Ecsin ru6koctb Heo6XxoaMMa TosIbKO Mpu c6opke DA, To uc-
MOJIb3YIOT TSHYTYIO TPH BBICOKOH TEMIEPAType M JIEKTPO-
JIMTHYECKYIO HEIOPOTYI0 MEAHYIO (DOJIBIY. DJEeKTPOSHTHUE-
cKasi MefHasi oJibra npumensiercst npu uarorosienun [TIK
C BBICOKOH TJIOTHOCTbIO PHCYHKa MNPOBOAHHKOB. OnHa 00-
Jnafaet 6oJiee BbICOKOH pagpellarolleil cnocoOHOCTbIO MpU

Jluteparypa:

TpaBJeHUH MeIH ¢ MpoOesbHbIX MECT [0 CPaBHEHHIO ¢ Ka-
taHol. Kpome menHo#l ¢osibru B crienannapatype HCrodib-
3YIOT HMKEJIEBYIO, aJIOMMHHUEBYIO, HUXPOMHYIO, KEJE30HH-
KEJIEBYIO M JIPYTYIO (DOJILTY, TOKPBITYIO 3JEKTPOXHMHUYECKH
OCaXK/IEHHBIM OJIOBO-CBHMHIIOM, 30JI0TOM, HHKEJNeM W Jpy-
TUMH MeTaJlJIaMH, KOTOpble 00J1a/Ial0T BBICOKOH MPOYHOCTHIO,
YCTOHYMBOCTBIO K Teperndam, CpaBHUMON ¢ KaTaHOW MeHOH
hoJibroil, HO HMelOT 0oJiee BBICOKOE YielbHOE COMpPOTHB-
JieHHe.

3awuTHble nokpbitua FMMN, TMK v DKM

3alyTHble TOKPBITHS — JIU3JEeKTPUUeCcKHe TTOKpPbITHS,
KOTOpbI€ TPUMEHSIIOT JIjIsl 3alUThl OT BHEIIHUX BO3JIEHCTBUN
1 obecrieueHust 3JeKTPUUECKON H30JISIIUU TTeUaTHBIX POBO-
jquukoB Ha [TIK u ru6kux yuacrkax [DKII. 3auumtHbie ro-
kpbiTusi TTIK HeoGXxomuMbl: /151 3alLUTHl OT KOPPO3UH; /IS
VCKJIIOUEHUsST KOPOTKUX 3aMbIKaHWH; JUI TPEaynpexaeHHs
HerpenHamMepeHHoOro KoHTtakra nposoanukos ['TIK ¢ meras-
JIMUECKUMH fieTasiMu DA; yist nosbitieHust npoutoctu [TIK;
JUIs1 IOBBILIEHUs YCTOUUUBOCTH K reperubam.

Jlnst 3amuthl ot BHewHux Bosaedcrsui [TIIT, TTIK
u IDKIT npumeHsioT MoJHUMHIHbIE TJIEHKH C OJIHOCTO-
POHHHM WJIH JIBYyXCTOPOHHHUM aJIr€3MOHHBIM MOKPBITHEM U 3a-
HIMTHOH TIeHKOH. DTu MaTepuasibl Mapok [TA, ATIT n [TAM
00JIaIAl0T XOpolllel aare3ueil, TemJoCTORKOCTbIO, 3JEKTPO-
H30JISILIMOHHBIMH  CBOMCTBAMH, 3JACTHYHOCTLIO,
HOCTbIO MCMOJB30BATh TP TPABJECHUH A/Ire3uBa LIEJOUHbIE
TPABUTEJIH, HCTIOJb3yeMble MPH TPaBJEHHM MOJHUMM/IA.
Janst 3amtel TTIK ot BHeuHnx Bo3neHcTBUI NpUMeHsIeTCs
MJIeHKa ¢ aare3MoHHbIM cjioeM Mapku [19T-A (HaHocHTCs
BaJIKOBBIM JIAMUHUPOBAHUEM WJIM MIPECCOBAHUEM ), A TaKXKe
nokpbiBHasi noaunmuanas nienka [IIIT1. JKenatenbHo,
uToObl NokpbiBHAs MJeHka ['TIK Oblia BblnosHeHa U3 TOTO
ke marepuadna, uro u ['TIK. TTokpblBHAs 1J1eHKA HAHOCHTCS
npu Temneparype 471 Ku nassnenun 7 - 105 [1a. BoamoxHo
nanecenre Ha ['TIK BMecTo nmoKpbIBHOM MJI€HKH HECKOJBKHX
CJIOEB JlaKa WK dMaJid (2KUJIKHE TOJIHypeTaHbl, akpuJaaThl,
AKPUJI-MOKCUJIBI ).

BO3MO2K-
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TexHoJiornueckux jJedexroB. — [Tenza: TV, 2013.— 184 c.

2. B. b. Anmameros, M. U. Kouerapos. MHdopmaiimoHHbie TEXHOJIOTHH NMPOEKTHpoBaHHus. MeTtonosorusi paspaGoTKu
u npoektupoBannst POC. — [lenza: [, 2013.— 76 c.
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CTBO YpaJsbcKoro yHuBepcuteta, 2015.— 200 c.
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MuponusHasa nepepaboTKa 0TX0A0B NULLEBbIX NPOU3BOACTB
C Uenblo NoJiyyeHUa 6uotonnmea

AueHko AHapen AHfpeeBuY, CTYAEHT
BopoHexckuit rocyfapcTBeHHbI YHUBEPCUTET MHXKEHEPHbIX TEXHONOT Ui

Karouesoie cnosa: 6u0monﬂu30, nupoaus

POBEICHHDIM  MPEBAPUTE/bHBIN  aHANIHU3  COCTOSIHUSA

POCCUICKOr0O pblHKa MepepaboTKU IHLLEBbIX OTXOL0B
1 000pYIOBaHUA Uit MepepabOTKH MHIIEBBIX OTXOO0B I10-
Kasa/J UX UIMPOKOe MHOrooOpasne W PasHOPOJHOCTbL Kaye-
CTBEHHBIX M KOJIMUECTBEHHBIX XapaKTePHCTHK.

JIs1st BBIOOpA OTXO0B MUILIEBbIX MPOU3BOJCTB B KauecTBe
oObeKTa paboThl MPULIIOCH BBECTH CEYIOLIMN KPUTEPHH UX
OLLCHKH:

— JIOJDKHO ObITb 00pa3oBaHHe B TeUEHHE Tofa CTOJb
60JIbIIHNX 06BEMOB, YTO Ja2Ke TPH CYLIECTBYIOLIUX TEXHOJIO-
TUSIX He T103BOJISIeT pelInTb NpobJeMy HX rnepepaboTKH B 110-
JIe3Hble BTOPHUHbIE MPOYKTHI.

Muoii npeayaraercs nepepadoTKa 0TXOA0B MUILEBbIX [1PO-
M3BOJICTB METOJIOM [THPOJIM3HOIO C2KUIaHHUSI.

g

OCTQ’Fpe6y MH U1t FeDMETH3ALIUK 3aTBOPAMH;

[Tuponusnas (6e3 1ocTyna Bo3ayxa ) XMMUKO -TepMUuecKas e -
pepaboTKa OTXO/I0B, CBfI3aHHAsH C HATPEBOM MCXOJIHOTO ChIPbsi 10

temneparypbl 360...550 °C (B 3aBHCHMOCTH ChIpbsi), €ro
PAa3JI0KeHHsT Ha MAPOra3oByo YacTh U TREP/IbIi (B cayuae
ero 06pasoBaHHsl) W MOCJELYIOLIEH O 11aporasoBoro
KOMITOHEHTA C MOJIy4eHHEM ra30B0 0 TOIJIHB

[Tpu u3yuenun npotiecc
XOJI0B MUIIEBBIX MPOU3BO,
TpeGOBaHUs K YCTAHOBKE i JINBHOTO CYKUTaHMsI, KO-
Topasi JI0JKHA 0Of Q UTh nepuMeHTaJbHble HCCeI0-
BaHUsI B [TOJIHOM 00 @ 1aHHOH pabore:

1. ycra Jo/R O paboTaTh B HETPEPHIBHOM PEXKHUME;

2. umer 3arpy3Ky ChIpbsi U Pa3rpy3Ky TBEpOTro

OPMHPOBAHBI C/IEyIOLIHe

o)

e

L 1 (g 1]
Aoadioe sonadyl
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Puc. 1. Cxema nabopaTopHoil yCTaHOBKU: 1 — nuTaTenb; 2 — peakTop; 3 — 3/1eKTpOHarpeBaTenb;
4 — pasrpy3o4Hoe yCTPOMCTBO; 5 — 3arpy304Hoe YCTPOMCTBO; 6 — 3/1eKTPOHHbI Npeobpa3oBaTenb YacToT;
7 — BonbTMeTp; 8, 9 — AaTYUKM TemnepaTypbl U AaBneHus; 10, 11 — KoHaeHcaTopbl; 12, 13 — c6opHUKU pakumii;
14 — ropenka; 15 — Kon6a c Boaoi; 16 — BbITAXKKA
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3. KOHJEHCAlMIO MaporasoBOH CMeCH OCYIIECTBJSTb IO
CPEJICTBAM BOJISIHOTO OXJIAXK/IEHHUSI;

4. ObITb OCHAUICHHOW CTAHNAPTHLIMU JATUMKAMHU TeMIle-
patypbl, aBJeHUA U PacXoja ra3oBbIX CPel M BOJIbI CO BTO-
PHUUHBIMH NIPUOOPAMH, MMEIOIMMH HHAMKALIMIO MOKa3aHWi
napameTpoB.

YcTaHOBKa JIOKHA 06ecreynBaTh CJeLyIOlHe TeXHHYe-
CKHe XapaKTePUCTHKH!

[TpoussoauTebHoCTh (110 chipbio) He Menee 0,5 kr/u;
MHTepBaJ uaMeHeHus Temrnepatypbl 350..550 °C; naBseHue
BHYTpH peaktopa He Gosee 0,5 MIla; uacrora BpalleHus
mHeka — sopotuutens 10...100 06/ muH.

NpuHuMn pa6oTbi

Hcxonnoe CbIpb€ B MEJKOKYCOYHOM BHE 3arpyzKaetc

B IUTaTesb 1, rjie noj 1eHCTBHEM COOCTBEHHOT! 3aroJi-
HSAET [IJII030BYI0 YACTh MUTATEJIS TPH STOM HHXK OBO#
KpaH 3aKpbIT, UeM TMPEJOTBPAIIAETCS Bbl orésa u3 pe-

aKTopa 2 B OKpyxKaloulyto cpeiy W Bo 13 OKpyzKa-

loleit cpenpl B peaktop 2. anee &?a}m BEPXHHUH KpaH

1 OTKPbIBAIOT HIKHUH — ChIpiggEonanact B peakrop 2. Pe-

aKTOp 060rpeBaeTcst CHapy«KH 3 arpeBartesieM 3. Tem-

nepaTtypa BHYTPH peakT noctyraer yposast 480...600°C,
Jlurepatypa:

1. https://ru.wikipedia.org/wiki/TTnposns

NpH KOTOPOH MPOMCXOIAUT HH3K
06pagyloLuil TaporazoBylo cMech bl OCTATOK.
[TaporagoBasi cmech 110 aeT\y3 peakropa 2 1o ra-
30X0/ly B KoHzeHcarop | sl uepes KpaH «a», ¢ Mo-
MOLLBIO KOTOPOIO U3 acxojl o0pasyloLerocst B pe-
aKTope 11aporasoBoi 1 COOTBETCTBEHHO €€ JlaBJieHHE
razoxojila 3Ta CMeCb MOCTynaer

MIepaTypHblil MHPOJIHU3,

A€TC

KOHJIEH TCSl € BBICOKOKHITSILIME KOMIIOHEHTBI (B OC-
HOBHOM TSIZKESDe JKUIKOE TOMJNWBO), oOpasyroliascs 31ech

orasa, mapbl BOIbl U HEKOHIEHCHPYeMbIH MHPOJU3HBIH
ra5”(HIII') Boixomsat u3 konnencartopa 10 ¢ Temneparypoi
110..120°C u nocrynator B TpyOHOE MPOCTPAHCTBO KOHJIEH-
catopa l1. B ero tpy6kax KOHAEHCHPYIOTCS JIETKOKHISILIHE
KOMITOHEHTbI (KEPOCHH, ra30i/b, COJNPOBbIE Macaa U 1p.)
v napbl Bojibl. JKuzkas ¢pakius ¢ temneparypoit 50...602C
cTekaer B c60pHUK 1 3.

Hexonnencupyemast yrieBoIopoaHasi CMeCb — Tra3oBoe
TOMJIMBO, OCHOBY KoToporo coctasasior H,, CO, CO,, CH,,
npesiesibHble M Henpeeabhble yrnesogopoasl C, — C,, ot-
npasJsieTcst Ha ropesiky 14 asist mojorpesa Bojpl B Kosbe 15
M0J] BLITSI2KKOH 16.

2. «Iluposaus yrieBogopoaHoro ceipbsi» Myxuna T. H., bapa6anos H.JI. u np. 1987
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