ECTECTBEHHBIE HAYKH

TEOPUS UT'P: IOCTPOEHUE JOMHUHAHTHOM CTPYKTYPhI

P.C. Xypagnes, A.H. 3aiiues, nouent C.A. fApnyxuna
UyBaimckuii rocy1apcTBeHHbIN yHUBepcuTeT umenu M.H. YiabsaHoBa

B 1949 roxy [Ixon Hain mamucan gucceprainuio mo teopuu urp. I[lo
NPOIICCTBMM BPEMEHH 3Ta TeMa He TepsAeT CBOCH aKTyalbHOCTH, IIOTOMY
YTO OHAa IOCTOSIHHO HCIIOJB3yeTcs B KHOSPHETHKE, HCKYCCTBEHHOM HHTEII-
JIeKTe, a TAKKE IPYruX HayKax.

[IpenMeToM TEOPHH UIp SBISIOTCS ONTHMaJbHBIE cTpaTeruu. [loa ur-
poif MOHMMaeTCst poLece, B KOTOPOM yYacTBYIOT ABE HMIJIM HECKOJIBKO CTO-
POH, KaxxIas U3 KOTOPBIX BexeT 0opr0y 3a peaslM3aliio COOCTBEHHBIX MH-
TEPECOB.

ABTOopamu OblTa pazpaboTaHa HporpamMMa Jisl pelieHns] aHTarOHUCTH-
YECKMX MaTPUYHBIX 33714 [0 T€OpHUu Wrp. JlaHHBIA THI Urp ObLI BHIOpaH
UCXOJIsl N3 ONPeIeIEHHBIX COOOPaKEHUIA:

1) anTaronuctuyeckas urpa (C HyJIeBOW cyMMmoil) — 3T0 Hauboee
0JIM3K0€ K PealbHOCTH OTPaKEHHE TUITMYHBIX KOH(JIMKTOB JIBYX UTPOKOB;

2) MarpuyHas (opMma NpelcTaBIeHHs CTpaTeruii (XomoB) MO3BOJISET
HarJsiqHO pa3o0paThbesl B OMUCAHUY XOJa MIPhI a0COTIOTHO KaXIOMY, 4TO
SBJISICTCS] HAanOoJee ONTUMAIILHBIM BEIOOPOM HA HAIl B3IJIAL.

Pa3paboTka NpHIIOKEHUS BEIach Ha S3bIKe OOBEKTHO OPUEHTHPOBAH-
Horo mporpammupoBanus Delphi. I'padudeckuil mHTEphEHc TpOrpaMmel
COZCPIKUT I10JIs1 BBOJAA HFpOBOﬁ MaTpulbl U BbIBOJIa PE3YyJibTaTa, 3JIECMCHTHI
ABTO3allOJIHCHUA JaHHBIX, pacde€Ta, OUYMCTKU M BbIBOJA MPOMEKYTOYHBIX
BBIYUCIICHUM.

IIporpamma yHuBepcalbHa U IO3BOJIIET OIMCATH B BU3YAJILHOM pe-
KHMME JJOCTaTOYHO OOJIBIIOE KOJMYECTBO CTpaTeruil. AJITOPUTM pelIeHHUs
3a/1a4 OMpeJeNsieT THUI UTPbl — CMEIIAHHOW WM YUCTOW. CuMTaercs, 4To
UTPOK A CTPEMHUTCSI MAaKCHMH3HPOBATh BBIUTPHILI, & UTPOK B MUHHUMU3HPO-
BaTh NIPOMTPHILI.

Pemenne B YHCTBIX CTpaTerHsX 3aBUCHT OT MAKCHUMHMHA W MHHHMaK-
ca — BepXHell M HIKHEeW IIeHOH WIPbl, TapaHTHPOBAHHBIMH MUHHUMAJEHBIM
BBIUIPHIIIEM W MaKCHMaJbHBIM NpourpblmieM. Ecnu B urpe Bcrpedaercs
ceUIoBasl TOYKa, TO NPOrpaMMa IPOU3BOMUT BBIYMCICHHS B YHCTHIX CTpa-
TCrUdX, B UHOM CJIy4dac B CMCHIAHHBIX CTPATETUAX PEIICHUE BbLIYHCIIACTCA
METOAaMH JIMHEWHOTO MIporpaMMHpOBaHUd U CUMILJICKC-METOAA.
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IIJ'I}I CTpaTCrun KaxJaoro M3 JABYX HUI'POKOB HaXOAUTCSA BEPOATHOCTDH
BBIMT'PBIIIA, a TAKXKE OIMPCACIIACTCS IE€HA UT'PhI.

CO3JJAHUE BBIYUCJIUTEJIBHBIX MOJEJIEN
[IPOYHOCTHbIX 1 DJIEKTPODPU3NYECKHNX CBOMCTB
HAHOCTPYKTYPUPOBAHHLIX MATEPAJIOB
HA OCHOBE MEJI C AJOBABKAMMU YI'JIEPOOA U AJIIOMUHUA

M.U. Komrees, mpodeccop B.C. Abpykor
Uysamckuii rocynapcTBeHHbIN yHuBepcuTeT nuMenu U.H. YabsHoBa

B Poccun u Mupe HaKkOIUIEHO Ype3BBIUAHO OOJBIIOE YHCIO HKCIEPH-
MEHTJIbHBIX JaHHBIX B Pa3IMYHBIX 00JIaCTsX 3HaHUI. Bomnpoc: kak MOKHO
nx 0000IIUTh, clienaTh YAOOHBIMH B MCHOJIB30BaHUM JUIS (yHIIaMEHTab-
HBIX ¥ NMPUKJIAIHBIX HCClIe0OBaHNU. B 1aHHOI cTaThe MpeacTaBiIeH NMpUMep
TaKoro 00O0O0IIEeH!Us HKCIIEPUMEHTANBHBIX JAHHBIX B BUJI€ BBIYUCIUTEIBHOM
MOJIETIH TPOYHOCTHBIX U DJIEKTPO(MU3MYECKUX CBOMCTB HAHOCTPYKTYpPHPO-
BaHHBIX MAaTEpHAJIOB HA OCHOBE M/ C 100aBKaMH yIiiepojia ¥ aJIOMUHHMS.
IIpu co3maHMM BBIYUCIUTENBHBIX MOJENEH HCIONB30BAIUCH dKCIEPUMEH-
TayNbHBIE MaHHble, nonydeHHble E.I1. IlamyHoBBIM, cBenéHHBIE B OOIIYIO
tabuuuy (conepikaHue yriiepoia M aNMOMHHHS B MaTepuale, IPOYHOCTb,
TBEPIOCTD, YUIMHEHHUE, AJICKTPONPOBOIHOCTh) U HCKYCCTBEHHBIC HEHWPOH-
uoie cetn (MHC). Ucnmonp3oBanack anamutuueckas miatdopma Deductor
(http://www.basegroup.ru/), Brirouatomas MHC, a Takxke MeTOAbI, MO3BO-
JSIFOIINE TOTOBUTH YKCIIEPHMEHTAIbHBIC MaHHbIE K MOJCIHPOBaHUIO (Ipo-
BEpKa KayecTBa JaHHBIX, X OYHCTKA, YCTpaHEHUE AyOJIMKATOB U MPOTHUBO-
peunit). Beumn momydensl Berumcnutensisie MHC-mMomenu, anmpoKcHMu-
pYIOIIHE CBSI3U MEXy COCTaBOM MaTepuana M €ro Mpo4HOCTBIO, TBEPIO-
CTBIO, YIUIMHEHWEM NPU HArpy3Ke M 3JIEKTPONPOBOAHOCTHIO. IlomydeHHbIE
HNHC-Monenu MOryT pemath Kak MpsiMble 3afjadi, HallpuMep, OIHOBPEMEH-
HOE OmpeJeNeHre TBEPAOCTH M DIIEKTPOINPOBOIHOCTH Ml PA3IUYHBIX CO-
CTaBOB MaTepualia, Tak U oOpaTHbIE, HAIPUMEP, OIPE/EIICHHE COCTaBa Ma-
Tepuaina, KOTOpbIi Oyaer obecrieunBaTs TpeOyeMylo Al MaTepuana TBEP-
JIOCTh W y[uinHeHue npu Harpyske. [lomyuennsie MTHC-monenu no3BossiioT
TaKXe NMPOrHO3UPOBATh XapaKTEpPUCTHKHM MaTepHaa AJs elle He UCCIeo-
BaHHBIX COCTaBOB MaTepuajia U TaKUM OOpa3oM ONpeAessTh MepCHEeKTHB-
HbIe HampasieHus uccienosanuil. MTHC-Monenn MOXHO HCIOIB30BATh Kak
CHeNMaTU3UPOBAHHBIN KaNbKyNATOp, MO3BOJSIONIMNA MTHOBEHHO MPOU3BO-
JIUTh TpeOyeMble BEIYUCICHUS U BU3YAIM3UPOBATh BBISBICHHbIE 3aBUCUMO-
CTH B BHJIE Pa3HOOOPa3HBIX rPaMKOB.
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CO3JAHUE HEMPOCETEBBIX MOJIEJIEN OITPEJIEJIEHM A
[TPOM3BO/IHOM ®YHKIIMH HA OCHOBE HEIOJIHbIX JJAHHBIX

M.U. Komees, npodeccop B.C. AGpykoB
UyBaimckuii rocy1apcTBeHHbIN yHUBepcuTeT umenu M.H. YabsaHoBa

3agaya audQepeHpoBaHus 3KCIEPHUMEHTANBHBIX (YHKIWH B pas-
JMYHBIX 001acTaX (QyHAaMEHTAIBHBIX W NMPHUKIIATHBIX UCCIICIOBAHUN SIBIIS-
eTcs OUeHb paclpocTpaHeHHOH. B pabore Obla mocraBiieHa 3a1ada uccie-
JIOBaHHs BO3MOXHOCTEH HCKyCcCTBeHHBIX HeitponHbix cereit (MHC) mis
pEIIeHUsT 3TOH 3a7a4 Ha OCHOBE HEMOJIHBIX JaHHBIX 00 AKCIIEPUMEHTAIIb-
HoH ¢yHkiuu. Ha mepBom 3Tame Obuta MOCTaBIIEHA 3a7ada CO3/IAHMS BbI-
yucnaureabioit MHC-monenu pemenust 3amgaun nudhepeHIpOBaHUs ISt
QHAJIMTUYECKH 3aJaHHBIX (QYHKLWHA THIIa TMIEpOOIMYECKUH TaHTeHC, KOH-
KPETHBIA BHJ KOTOPOH OBUI HEU3BECTCH. DTOT TUN (YHKIMHA HHTEPECECH
TEM, YTO OH COOTBETCTBYET PEaIbHBIM AIKCIIEPUMEHTAJIbHBIM (YHKIUSIM,
HampuMep, BOJIBTAMIIEPHBIM XapaKTEePUCTHKAM 3JIEKTPOHHBIX YCTPOMUCTB
WJIH pacHpeesIeHUIO TeMIIEPaTyphl B BOJHE TOPEHUSI.

OCHOBOH WIIeW TaHHOTO WCCIIEIOBAHMS OBLIM HaeH paboThl [1uT.], B
KOTOPBIX IPEICTABIEHBI PE3YyNbTaThl 110 CO3JAHUIO BBIYMCIUTENBHBIX
HNHC-mopeneii peureHuss oOpatHbiX (MHTErpasibHOe ypaBHeHue AGens) u
NPSIMBIX 33124 ONTHKHU (ypaBHEHUE dHKOHaa) Ha OCHOBE U3MEPEHHMS B OKC-
MEpPUMEHTE TOJIBKO OJHOTO 3HAa4YeHMs1 MHTerpana. I[Ipu co3nanuu BeIYHCITH-
tenbHbix MHC-Monerneli uenoib30Baiuch 3HAYCHUST (DYHKIUI THUIIA THIIEP-
OOJIMYECKHH TAHTEHC C Pa3IMYHOW KPYTHU3HOM, COOTBETCTBYIOIME 3HAue-
HUS KoopAuHAT U mpousBoAHbIX. Co3nanHas MHC-moznens mo3BojsieT mo
OJTHOMY 3HaYECHUIO (PYHKIIMYU U COOTBETCTBYIOIEMY 3HAYEHUIO KOOPIMHATHI
ONpeneNaTh 3Ha4eHHEe MPOHM3BOJHON B JJAHHOM TOUKE M XapakTep M3MEHe-
HUSI TIPOM3BOJHOM BO Bcel obnactu onpenenenus Gpynkunu. Knaccuuecku-
MH MaTeMaTHYECKUMH MeTojaMt JuddepeHIpoBaHns 3T0 HEBO3MOXKHO B
npuniune! [Tnanupyercs momyunts ananornaabie MHC-monmemm mis apy-
THX THUIIOB PacHpOCTPAHCHHBIX AHAIUTHYECKUX (yHKIHMHA (MHOTOUICHBI
OJHOI NepeMeHHOM, rapMoHH4YecKkne (hyHKIUH, THrmepOona, CUrMouaa H
Ip.) ¥ paszpabotath Meromuky npumenenus MHC-mozpeneit npu perneHun
3ama4n An(GEepeHINPOBAHNS PEATBHBIX SKCIEPHUMEHTAIBHBIX (YHKIHH.

Jluteparypa

Abrukov V.S, Pavlov R.A., Ivanov P.V., Troeshestova D.A. Artificial neura
networks and inverse problems of optical diagnostics. Proceedings - ISDA 2006:
Sixth International Conference on Intelligent Systems Design and Applications.
Jinan, 2006. P. 850-855.
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3AZJAYN CUCTEM UCKYCCTBEHHOI'O MHTEJUJIEKTA

A.H. Memkos, A.B. Aaucumos, aoteHTt [.A. TpoemectoBa
UyBaimckuii rocy1apcTBeHHbIN yHuBepcuTeT umenu WM.H. YabsHoBa

VckyccTBEeHHBIN MHTEIUIEKT — pasjes MHPOPMAaTHKH, 3aHUMAIOIIUNCS
BONPOCAMH HMHTAIMN MBIIUICHUS YEJIOBEKa C IOMOINBI0 KOMIIBIOTEPa, B
paMKax KOTOPOTO CTaBATCSI M PELIAIOTCS 3aJadl alllapaTHOTO U MPOTrpaMM-
HOTO MOJEIHMPOBAHMS TEX BHAOB YEIOBEUECKOH NEATEIBHOCTH, KOTOpHIC
TPAIUIMOHHO CUMTAIOTCS MHTEJIEKTYAIbHBIMH. TEpMHH <«HCKYCCTBEHHBIH
unresiek (artificial intelligence) npeanoxen B 1956 roay Ha cemuHape ¢
aHAJIOTUYHBIM Ha3BaHHEM, KOTopeiid coctosuicss B CHIA u OpuT mOCBsIIEH
PELLICHUIO JIOTHYECKUX 3a/1au.

O/IHUM M3 BRXKHEHIINX MPHUIOKEHUH JaHHOTO HaINPaBJICHHS SBJISIOTCS
CUCTEMBI YNpaBJICHHUs] 3HAHUSAMHU U dKcrepTHble. OHU MOJEIUPYIOT MBIII-
JICHUE YeJIoBeKa B Ipoliecce BEIOOpa U MPUHSATHUS PELICHU.

B HacTosiee BpeMsi CUCTEMbl MCKYCCTBEHHOTO WHTEIIEKTa LIMPOKO
NPUMEHSIOTCS BO BceX 00JyacTsX MH(GOPMALMOHHBIX TEXHOJIOTHH M OXBa-
TBIBAIOT CaMble Pa3HbIC MPEIMETHBIC 00JACTH, CPEAN KOTOPBIX JIMANPYIOT
Ou3Hec, MPOM3BOACTBO, NMPOEKTUPOBAHNE M CHCTEMBI yIIpaBJIeHHS, B OaH-
KOBCKOM M CTPaxOBOM Jielie, paclio3HaBaHUH 00pa3oB (B TOM YHCIIE TEKCTa
U peuH), YIpaBJICHUH NMPOU3BOJCTBEHHBIMH IIPOIIECCAMU, BOCHHOW TEXHU-
K€, MEINIIMHCKON TUarHOCTUKE U T. [I.

3ajauu MHTEPIPETaluy JaHHbBIX, IUarHOCTUKH, TIOJACPIKKU TPUHSTHS
pELIeHUI OTHOCATCS K 3aJja4aM aHaln3a, 3aJa4d IPOEKTUPOBaHMS, IJIaHU-
POBaHHMs U yIpaBieHUs — K 3aa4aM cuHTe3a. K KoOMOMHUPOBaHHOMY TUILY
3aj71a4 OTHOCSITCSI 00yueHHEe, MOHUTOPUHT U IIPOTHO3UPOBAHHUE.

Tepmun «perrenne 3aaa4» (problem solving) ymotpebnsercst B uckyc-
CTBEHHOM MHTEJIJIEKTE B OIPaHMYEHHOM CMBIcie. Peub uier o xopomo on-
pEleNeHHBIX 3a1a4ax, PEacMbIX HA OCHOBE ITOMCKOBBIX &JITOPUTMOB.

3agaya CUMTAETCS XOPOIIO ONPENENICHHOH, €CM A Hee HMMEETCs
BO3MOXKHOCTB 3aJ1aTh IPOCTPAHCTBO BO3MOMKHBIX PELICHMI (COCTOSHMIA), a
TaKKe CIocod MpoCcMOTpPa 3TOrO MPOCTPAHCTBA C LEJIBI0 TIOMCKAa KOHEYHOTO
(ueneBoro) coCTOSIHMSA, COOTBETCTBYIOLIEro pemaeMoil 3agade. [louck ko-
HEYHOTO COCTOSHMS 33/1a4d 3aKJII0YaeTCs B NMPUMEHEHHH K KaKAOMY CO-
CTOSIHHIO aJTOPUTMHYECKOW INPOLEYpPHl C IIEbI0 MPOBEPKU, HE SIBIISIETCS
JIM 3TO COCTOSIHHME pellieHueM 3ajaud. JlaHHas mpouenypa MpooinKaeTcs
JIO TEX MOp, ToKa He OyJeT HalfIeHO pelleHue.

[TpumepaMu XOpoILO ONpEeEIeHHbIX 3a/1ay SIBJISIOTCS: 10Ka3aTeIbCTBO
TeopeM, TIOUCK MapipyTa Ha rpade, IIaHUpOBaHKUE poOOTa B cpejie ¢ mpe-
MSTCTBUSIMH H T.1.
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PA3PABOTKA MHTEPHET-MAI'ASMHA CEJIbXO3ITPO/JYKIINN

A.H. Memkos, gouieHt A.B. Peunos
UyBaimckuii rocy1apcTBeHHbIN yHUBepcuTeT umenu M.H. YabsaHoBa

WHTepHeT-Mara3uH — clienuai3UpOBaHHbIM BHj OW3HEca, OCHOBaH-
HBII Ha TUCTAaHIIMOHHOM OOCIY)KMBaHWU M JIAIOIIUI BO3MOXXHOCTbH NPOJIaB-
Iy ¥ MOKYTIATeII0 COBEPIIAThH CAENIKHU MO MOKYIKe-Mpoaske TOTO MM HHO-
T'O BHJa TOBapOB IIOCPEICTBOM ceTh MHTepHeT.

XXI Bex — Bek MH(OPMALMOHHBIX TEXHOJOIHH, U B Halle BpeMs HH-
TepHeT-OM3Hec Bce Oompime M Ooipmie HabupaeT 0OOpOTHL. MHTEepHET-
MarasuH CeJIbXO3MPOAYKINH — 3TO €IIe OJHA CTYNEHb Pa3BHTHS MPOJaK
yepe3 MurepHer.

B Mupe, B KOTOpOM MBI KHBEM, YCTaHOBJIEH OCmIeHBIH pUTM. Mcxoms
13 YCJIOBHH NMPOXKMUBAHUS, XKHUTEIN 36MJIM HAUMHAIOT 3KOHOMHTH CBOE JIpa-
roueHHoe Bpems. IIoKynku ofexabl, CPeICTB JINYHOI TMTHEHBI, UTPYIIEK,
CeNBXO3MPOAYKTOB 3aHIUMAIOT yiiMy BpeMeHH. KpoMme Toro, Mel Hy>kJaeMcs
B CEIbXO3IPOIYKINH, KOTOPYIO €KEIHEBHO, €KEHEAETBbHO, E€KEMECSIHO
HYKHO TIOTIOJIHSTh HAWJIyYIIUMH MPOJIYKTaMH, KOTOPbIe MBI CaMH BbIOMpa-
€M B MarasuHax, Ha phIHKax U T.A. Eciu Bce MOKYNKHU CEIbXO3MPOTyKIIUU
COBEpIIATh B MHTEPHET-Mara3uHe, y HAC MOSBUTCS TO CaMOE «HEJIOCTAI0-
1mee» BpeMsi, He OyZIeT yCTaloCTH, Jla ¥ HEPBbI OOeperyTcs.

B ocHOBe Mzen JIeKUT UHTEpHET-Mara3uH, KOTOpbId paboTaeT He s
oxHOTO (hepmMepa, a i N-20 KOJIMYECTBA IPON3BOIUTENEH CETbXO3MPOIYK-
un. CTpyKkTypa paboThl MarasmHa cieayomasi:

1. C npous3sBOIUTENSAMH 3aKIIOYAIOTCS HHIUBHIYaJbHBIE JOTOBOPHI
Ha MTOCTAaBKY HATYPAIBHBIX <3JIOPOBBIX» IIPOTYKTOB.

2. Tlorpebutens depe3 cailT 3aka3plBacT HYXKHYIO MPOMYKIUIO M HH-
(dbopmupyer, 4To, Ky/Jia U KOT/a JIOCTaBUTh.

3. Jlucrneruep MHTEpHET-Mara3nHa CBSI3bIBAETCS C IIPOU3BOJUTENIEM U
JIeTaeT 3aKas.

4. Kypwep oTOBapuBaeTCs y MOCTaBIIUKA U IPUBO3UT HEOOXOIMMYIO
MPOAYKIUIO KNueHTy. Oriata IpoU3BOAUTCS NPH MOTyUSHHH.

B Hame Bpems Bce Oosbliiee KOJIMYECTBO JIOAEH OCO3HAET, UTO fp-
Kue 00epTKHM MPOAYKIMH B MarasMHax HE BCErJa SBISIOTCS TapaHThel
KayecTBa TOBapa, MO3TOMY B TOPOAax Hadalld MOABIATHCS PHIHKM HaTy-
pajJbHBIX MPOAYKTOB, 2 BO BCEMHPHOW NayTHHE — (epMepCKHe HHTEp-
HeT-mara3uHbl. CenbCKuii Ou3HeC MOMKEeH U OyIeT UATH B HOTY CO Bpe-
MeHeM (mporpeccom).
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MOJIEPHU3UPOBAHHBIE CETH HEMIPOHOB
JJ1 SKOHOMUYECKOI'O AHAJIM3A

A.A. Hukaunnpos, nouent E.I'. Epumosa
UyBamckuii rocy1apcTBeHHbIN yHuBepcuTeT umenu M.H. YabsHoBa

OCHOBHBIMHU TIpOOJIEMaMH, BBIIEISIEMBIMH B SKOHOMHKE KakK 3a/1aqd
IUTA MICKYCCTBCHHBIX HEHPOHHBIX CETEH, SBILTIOTCS MPOTHO3WPOBAHHE, OII-
TUMHU3aIMs (UHAHCOB W BBIIEISIEMOE B OTACIBHBIN MYHKT peIIeHHe Ipo-
6nem mozenuposanust [1].

OcnoBuble THIIEI MHC Kak 9KOHOMHUYECKUX MOJIEIIEH:

1. Yny4meHHbIiH MHOTOCIIONHBIH epuenTpoH Pymensxapra

X =
X2

O'utplj'ts

B ommuune or mepuentpona PosenOnarra oOydeHue Pymensxapra
MPOXOIHUT HE Yy OJHOTO CJOS HEHPOHOB, a MHHHUMYM Y ABYX-TpEx. Tarke
(yHKIMEH akTHBAalMU BBICTYIIACT HENWHEHHAs (QYHKIHS, KOA(PQPHUIHESHTHI
KOTOPOU 3aBHCAT OT KOG PULHeHTOB HopMy pacuéToB GprHAHCOB [2].

2. Cerb paguanbHo-0a3ucHbix ¢pyHkimii (RBF-cets)

-

s

- G & & 5
_‘* ‘]L{'- }“/. *‘

)
f(x) =f Cz+
es g
CeTb COCTOMT M3 OJHOTO CKPBITOTO CJIOs, 00y4eHHE MPOXOIHUT Ha OC-
HOBE paJMANBbHO-0a3UCHBIX (DYHKIHHA, KOX(QQPHUIHEHT aOCICCH Toaraet
s dexruBHOCTH MOsIeNH [ Tam xe].

318



3. Mojienb UMITYJIbCHBIX HEHPOHOB VD KnKeBH4a
i av
< C,, dm =k (V- V) (V- Vi) - U+ 1+,
t

n =a(b(v,-V,)-U,).

du
dt

—_— — ——

3
ecnu V, Vpeak , TO

1V, =¢,
| -
TU,=U,_ +d.

B ornmuune ot mepBhIX ABYX Mopenell Mojens VhkukeBuda Goinee 1mo-
HO pacCMaTpHBacT KaXKIbIi HEHPOH, OCHOBBIBASCH HA CHHANTHYECKOM TOKE
(B pacuét GepyTcs BCe BXOHBIC TAHHBIE).

4. Aucam6its Heiipocereit Baiieca (MDA - monenn)

, ~ <
Py, =1/ €+ exp(-Y, (G )
F:xi Ro® Y] RY
Y(Xt) = FGW,1).

MDA-Mozenu paccMaTpUBaIOTCSL KaK MOJIENH I ONpesieeHus: 6aH-
KpoTcTBa [2]. B 1aHHOM cityyae BBICUHTHIBACTCS BEPOSTHOCTH OaHKPOTCTBA
KOMIIaHHH.

Cpenn ocHoBHBbIX ocTomHCTB MHC kak Mopaenell MOKHO BBIAEIINUTH
paboTy Ha HENOJIHBIX JaHHBIX, CAMOOOYUYECHHUE, a TaKKe rpadMuecKuil BbI-
BOJI HE TOJHKO CaMOH CETH, HO M €€ COCTaBIAIOMNX, a OOJNBIIMHCTBO €&
HE/I0OCTAaTKOB JIETKO KOPPEKTUPYIOTCS IEepPBOHAYAILHON KOppemsaiuei naH-

HBIX WM paboTOil B KOMIUIEKCE ¢ APYTMMH MOJEISIMU, YTO IIOBBIIACT €&
sddexruBrOCTS ¢ 81 10 94 % [4].
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CTATUCTUYECKHE METO/IbI
OLIEHKM MHBECTULIMOHHOM ITPUBJIEKATEJILHOCTU
IMPEAIIPUATIA

B.H. Hukutuna, nonent A.I'. Kynaruna
UyBamckuii rocy1apcTBeHHbIN yHuBepcuTeT umenu M.H. YabsaHoBa

DddexTHBHOE pa3BHTHE MPEAIPHATHS B COBPEMEHHBIX YCIOBHSX
NPaKTUYECKH HEBO3MOXHO 0€3 PeryJIsspHOrO IPHUBJICUYCHHS BHEIIHHX HHBE-
CTULMI. DTOMY JIOJDKHA CIIOCOOCTBOBATh, Ha HAII B3IJISM, MOJIOKHUTEIbHAS
JMHAMHKa WHTETPAJIbHOM OLEHKH HMHBECTHUIIMOHHON NPHUBIIEKATEIbHOCTH
TIPEATIPUSATHS.

PaccmatpuBasi MHBECTUIIMOHHYIO TIPUBIIEKATENLHOCTD NPEIIPUSITHS KaK
0000I1IEHHBII KPUTEPHI OLEHKH TPEAIPUSITHS B CMBICIIE aJbTEPHATHBBI BJIO-
JKEHUsI KaluTaja, HaMH BbIAEJIEHbBI MITHAALATh HanboJiee 3HaYMMBIX, C Ha-
LIeH TOYKM 3peHHs, oKa3aresyiell, OKa3bIBalOIMX BIMSHAE Ha YPOBEHb WHBE-
CTULHOHHON NPHBIEKATEILHOCTH MPOMBINIICHHOTO npeapusatus. [1o cMebl-
CIIOBOMY COJICP>KaHHIO BBIJICJICHHBIE TOKA3aTEeNIH Pa3AelICHbI Ha IISTh OJIOKOB.

WupopmaumonHol 06a30i NPOBOANMEIX B HAIlleM HCCIICJOBaHUH Pac-
YeTOB SIBISIFOTCS MPE0Opa30BaHHBIN OyXranTepcKuil 6anaHc U OTYET O MpPU-
OBUIAX M YOBITKAX JeHCTBYoLIero npeanpustus. [IpoBoauMele uccnenoBa-
HUsI OCHOBBIBAJIMCH Ha CTaHAAPTU30BAaHHBIX 3HAUEHMSX IIOKaszareneil uc-
CJIElyeMOT0 IPEIPHUSITHSI.

MeroauKa OLEHKH WHBECTHLHOHHOW MPUBIIEKATEIBHOCTH HpEAIpHU-
STHS B HACTOSIIEM UCCICIOBAHHU COCTOMT M3 ABYX dTamos [1, 2].

Ha mepBom 3Tare HaMu ompezeseHbl BECOBblE KOI(MGHUIINEHTHI MOKa-
3arenieil B pa3pes3e KakKA0ro U3 BBAEICHHBIX paHee 6y0koB. TakuM oOpasom
c(hOopMHUPOBAHEI MOTEHIIAIBHBIC (PYHKITUH OJIOKOB

y, =0,45z, +0,27z, +0,28z,.
y, =0,13z, +0,14z,, + 0,07z, + 0,662,,.
y, =0,68z, +0,26z,; +0,067,.
y, =0,2z,+0,32z, +0,39z, +0,09z,.
¥, =0,23z,+0,25z, + 0,23z, +0,29z,.
Ha ocnose MNOTCHIMAJIbHBIX (I)YHKLIPII}'I paccyuTaHbl 3HAYCHHA KaXXA0T'0
O10Ka.
Ha BTOPOM 3Talne€ HUCCJICA0BaHus, OCHOBBIBAsACH Ha 3HAYCHUAX MOTCH-
LUaJbHBIX (QYHKIMH I€pBOro dTalla, HAMH OIPEJeIIeHbl BECOBbIe K03 hu-

LMEHTHI OJIOKOB 1 0000IIEHHAas MOTEHIIMATIbHAS QYyHKINS
y, =0,14y, + 0,17y, + 0,55y, + 0,09y, + 0,06 .
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WHrerpanbHasi OLCHKA WHBECTUIMOHHOW MPHBICKATEILHOCTH MPE.-
MPUATHS PACCUYNUTAHA TI0 MOCTPOCHHOM MOTEHIUATBHON ()YHKIMH 33 TIEPHOJ
2004-2012 rr. (puCyHOK).

100 A89.07 9310 g5 75
80

6
4
2

90,41
76,95 84.35 82.78 80,24 88.12

o o O

0 ~ T T T T T T T T >
2004 2005 2006 2007 2008 2009 2010 2011 2012

Y poBeHb HHBECTHI[HOHHOHN MTPUBIEKATEIBHOCTH PEATPHUATHS

W3 npoBeneHHOr0 HaMU aHaNM3a CIEAyeT, YTO YPOBEHb MHBECTHUIIH-
OHHOM IPHBIEKATEILHOCTH HCCIIEAYEMOr0 NPEANpUITHS B LIEIOM CTaOH-
neH. Ha ocHOBe paccCUMTaHHBIX BECOBBIX KOX((QHIMEHTOB IOKa3zaTelel
MOYKHO BBIpabOTaTh MEpHI MO MOBBILIEHUIO YPOBHSI MHBECTUIIMOHHOMN MpH-
BIIEKATEIBHOCTH HCCIeNyeMoro mpeanpusstus. llpeamaraemyro MeTOAMKY
LIeNIECO00Pa3HO HCIOIb30BaTh ISl OLEHKM WHBECTHLIMOHHOHN NpHBIEKa-
TEJILHOCTU MPEATNIPUATHN OJHOI OTpaciM ¢ LENbI0 UX CPAaBHUTEIHHOHN Xa-
PaKTEepUCTHKH.

Jluteparypa

1. [xypabaeBa I'.K. Meromonorus OLEHKH WHBECTHIMOHHOW TNpHBIEKA-
TENBHOCTH MPOMBIIIIEHHOTo npenpustus // V3B, Ypans. roc. skoH. yH-ta. 2005.
Ne 10. C. 64-72.

2. Illanmanos H.B. Matematnyeckas sxkoHomuka. HoBocubupck: HI'U, 2005.

METO/ I''TABHBIX KOMITOHEHT B AHAJIM3E BOJIbIINX JAHHBIX

A.B. EBgokumoB, ct. npenoaasarenb A.b. Mcaes
Ousuan UT'Y (r. Anateips)

B XXI Bexe mup nepexxuBaeT HHPOPMAIUOHHBIN OyM, MO3TOMY B Ha-
cTosilIee BpeMs TPEeOYIOTCS HOBBIC METOJBI aHAJIM3a U MOJTYyYCHUs HYKHOH
nndopmanuu. [Ipobiema obpabotku Oonbimux maHHbix (Bigdata) Bcraér
KaK HUKOTJa OCTPO B MHPOPMAIIMOHHOM BEKe.

Ienb paboTh — HaliTH HauOoOJIee YIAOOHBIH METO 00PabOTKH OOJBIINX
JMAaHHBIX U TOJyYeHHS MAaKCHMAIbHOW HH()OPMATUBHOCTH MOJIEIU MPH
MHHUMAIIBHOM HCKaXXCHHH (DAKTOB, OICHHUTH MEPCIEKTHBBI TAHHOTO Ha-
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IpaBJICHUA. 3aﬂaq1/1: pPacCMOTPETh MCTOJ TJIaBHBIX KOMIIOHCHT, BBLIABUTDH
HEIOCTaTKH, MPEIOKUTh pellleHre Ipo0ieM, NpeICTaBUTh ASHCTBYIOLIYIO
MO/IeJIb UCIIOJIB30BAaHUS METO/Ia [TPY aHaJIM3€e JaHHBIX Ha IpUMepe ypOaHu-
3UPOBaHHOU TEPPUTOPUHU.

OCHOBHI)IC MpeuMyHIieCTBa METOAa IIaBHBIX KOMIIOHCHT:

1) cxatre 00bEMOB HH(DOPMALIUK TPOUCXOTUT C MUHUMAIBHBIMU I10-
TEpsAMHY,

2) monyveHHbIe B pe3ysbTare 00pabOTKH MOJEIH, KaK MPaBUIIO, HMe-
0T HarIsAHOC JIAKOHUYHOC MPEACTABJICHUE, YTO MOBLIIIACT l/IH(bOpMaTI/IB'
HOCTh Pe3yJbTaTOB 00pabOTKH Ui PSIOBBIX MOJB30BATENEH U ympolaer
aHaJM3;

3) mnpuMeHeHHEe METO/a TJIaBHBIX KOMIIOHEHT IO3BOJSIET H30eXKaTh
MYJbTUKOJUIMHECAPHOCTHU.

CyTh MeTO/a 3aKJII0YaeTCsi B 3HAUYUTEIHHOM COKpAIEHUH YHCa Iie-
PEMEHHBIX 10 CYIIECTBEHHO BIHAIOIINX (akTOpoB (TIABHBIX KOMITOHEHT).
B xo/ie BBIMOSMHEHUST PabOThI ObLIa MTOCTPOCHA MATPHIIA, SIEMEHTAMH KOTO-
PO#i SBJISUTUCH OTKJIIOHEHHS PE3YJIbTATOB HAOIIOICHUN HaJl N MepeMEeHHBIMU
OT COOTBETCTBYIOIINX CPEAHUX (B KauecTBE MEPEMEHHBIX ObLIH PACCMOTpE-
HBI 3ampochl Tosib30Bateneil cetn MHTepHeT mo Teme «OOIIECTBEHHBIN
TpaHcnopT», «[lutanue» u ap.).

IMocie mOCTPOCHHST MATPHUIIBI JUCTIEPCHI U OIPEIesICHHs] KOBapUanuit
061)§ICH$IIOIHI/IX NEPEMECHHBIX 6])1)1[/[ BbIJICJICHBI TJIaBHBIC KOMIIOHCHTHI, C
MIOMOIIBIO0 KOTOPBIX OblJIa MPOM3BE/ICHA OLIEHKA TapaMETPOB PErPECCUH.

HpI/IMeHCHI/Ie METOAA TIJIaBHBIX KOMIIOHCHT JJIs1 aHaJu3a 60HbHJI/IX
JIAHHBIX B YCJIOBHUSX YpOaHU3UPOBAHHOM TeppuTOpuu (ropojia) MO3BOJIUIO
YCTaHOBUTh OCHOBHBIC XapaKTEPHUCTUKU 3alpocoB B ceTh MHTepHET, Ka-
caromuxcs (GyHKIMOHUPOBAHUS TOPOACKUX TEPPUTOPUH, M CHU3HUTH pa3-
MEPHOCTb TOJIYYCHHBIX JaHHBIX C HAUMEHBIINMH MOTEPSIMU HH(POPMAIHH,
4TO MMeeT OOJbIIOe 3HAYCHUE JUIS MPUMEHEHHS PACCMOTPEHHOIO METO/1a
[PU TIOCTPOCHUH MPOTHO3HBIX OLIEHOK Pa3BUTHUSI M YIPABJICHUS ypOaHH3H-
POBaHHBIMHU TEPPUTOPHUSIMH.

JIEMHUCKATA BEPHYJIJIN

P.E. HaBomun, cr. npenogasarens JI.B. Ilmmennynas
Ounnan UT'Y (r. Anateipb)

Jlemuuckata BepHymuin — miockas anrebpanyeckas KpuUBasi, OMpeaes-

eTcs KaK F€OMETPHUIECKOe MECTO TOYEK, NPOU3BEICHUE PACCTOSIHUI OT KO-
TOPBIX ZI0 OBYX 3aJaHHBIX TO4YeK ((OKycOB) MOCTOSIHHO M PaBHO KBaJpary

322



MIOJIOBHHBI PacCTOsIHUS Mexay Gokycamu. JleMHuckara o gpopme Hanomu-
HaeT BOCBbMEPKY MJIM CUMBOJI OECKOHEYHOCTH

HasBaHue MpOMCXOAUT OT Tped. ANUVIoyog (JeMHHUCKOC) — JIeHTa, MOo-
Bsa3ka. B JlpeBHer ['penmn JieMHECKAaTOW Ha3bIBadM OaHTHK, C MOMOIIBIO
KOTOPOTO TMPHUKPEIUUIA BEHOK K TOJIOBE MOOETUTENsI Ha CHOPTUBHBIX WT-
pax. JlaHHBII BU JIEMHHCKAThI Ha3BaH B YECTh LIBEHIIAPCKOIO MaTeMaTUKA
Sko6a bepHyiy, MOIOXKUBILEr0 HAYAIO €€ U3YUEHHIO.

PaccmoTpuM mpocTeiimuil cirydail: eciii paccTosiHie Mexay (okyca-
MU paBHseTcs 2C, pacroiokeHbl oHM Ha ocu OX, U Hayano KOOpAWHAT Jie-
JIUT OTPE30K MEKAY HUMH TOIMOJIaM, TO MOJYyIHM (POPMYJIbI JEMHUCKATHI B
MIPSAMOYTOJIBHBIX KOOPAUHATAX

(2 +)2F = 2222 - 2).

Jlemuuckata bepHymin sBIsSieTCS 4acTHBIM ciiydyaeM oBayna Kaccunu
npu a = C, CHHYCOMJIAJILHOM CIUpaJIi ¢ MHAEKCOM N = 2 1 JIeMHHUCKaThI by-
Ta 1pu C = 0, TOATOMY OHa HacJeqyeT HEKOTOPBIE CBOMCTBA ATHX KPUBBIX.

B kadectBe mpuMepa KOMIBIOTEPHOTO IIOCTPOCHUS JIEMHICKATHI, ObLTa
HalucaHa nmporpamma Ha sizpike Pascal

uses graph
var Xc,ycC, :<l ¥l ¥2,m:integer;
X,y.Ccire
begin
writeln(' ,yr=eer c:"J;
readin{c);
writeln(’ .¥reEer — e ¥:°);
readln{m);
xc:=0;
initgraph(xc,yc, "J;
XC: —getmaxx div 2; flx
%/ etmaxy diwv 2; S mr'-ea
ine(0.yc.2%xc,.vc): S/
'I}ne(xc,o,xc,z*yc); o
=—c*sqrt{2);
//m =100; // B
while x<= c*sqr‘t(2) do
begin
i sQro{c*c¥c¥c+4 *X¥XFCFC) -X¥X-C*C >= 0 then
begin
W —sqr‘t(sqr‘t(c*c*c*c+4*x*x*c*c) XEX-—C*C);
x1 :=xc+round{x*m);
vii=yc-roundCy*md: // yrae
w2 i=yc+round Gy m) ; ES
putp‘lxe'l (x1,y1, 12), // ,Fae-nn = 6Gem
gutp'lxe'l (x1,¥2.12); A4 REi-nn 3 GBM
en
®:1=x+0.001;
end;

readln
end.

ITporpamma cTpoOHT JIEMHUCKATY 110 (hOpMyIIe

y= i\/\/c“ +4x%c? -
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B mporpamMmy BBOAMM C M MAacmITad, B pe3y/ibTaTe MOJIy4aeM BBIBOJ
JIEMHHUCKATHI (PUCYHOK).

BrIBO T€MHHCKATHI

TECTUPOBAHUE C TOUYKHU 3PEHUMS TEOPUU BEPOSTHOCTEN

A.N. ®enoceesa, npenoaasarens H.A. dupcosa
ATnaTeIpcKuil TEXHOJIOTUYECKUIN KOJUIEIK

ITpoBepku 3HaHUI B BHIE TECTA SIBISIOTCS OJHOW U3 OCHOBHBIX (hopM
MaccoBOTO KOHTpOJISi B cHcTeMe oOpa3oBanusi. Ho TectupoBaHue vacto
KPUTHUKYIOT 32 TO, YTO JJIsl OOJBLIMHCTBA 3a/laHUH 3aKPBITOIO THIA CyIIe-
CTBYET BEpPOSTHOCTb CIY4ailHOTO yraJibIBaHHsl IPaBHIBHOIO OTBeTa. MOX-
HO JIM TpEABUAETh pe3yJbTaTbl TECTUPOBAHUs, ONMPAsCh Ha 3aKOHBI U
(bopMyJIBI TEOPHH BEPOSTHOCTEH ?

Llens paboTHl — OMpENeNUTh BEPOSTHOCTh YraJblBaHHs 4YMCIA Mpa-
BWJIBHBIX OTBETOB NP TECTHPOBaHUU. [IpeaMeT rccinenoBanus — pe3yibTa-
TBI TECTOBBIX OMPOCOB. B pabore paccMarpuBarOTCs TECTHI C UYETHIPHMS
aIbTepHATHBAMH U OANHOYHBIM BHIOOPOM OTBETa.

Pe3ynbTaThl BBIYMCICHUS TOKa3ald, YTO M3 JECATH BOIPOCOB C de-
TBIPbMSI QJIBTEPHATHBAMH BEPOSATHEE BCETO yrajaTh JBa MM TPH OTBETA,
(28 u 25 % cootBercTBeHHO). CyMMapHasi BEPOSITHOCTh yrajaTh HE MEHee
moJsioBuHbI 0TBeTOB paBHa 0,078, wu 7,8 %, T.e. TONIbKO 7-8 YenoBeK MOTyT
CIIPaBUTBCS C TaKOW 3ajauded. Eciau monoxuTelbHas OLICHKA CTABUTCS HE
MeHee 4YeM 3a ILEeCTh NPAaBUIILHBIX OTBETOB M3 AECSITH, TO BEPOSTHOCTH I10-
JIY4UTh XOTs ObI Tpoiiky He npesbimaeT 0,02, wim Beero 2 %.

I'pynme cryaentoB u3 50 yenoBek ObUT MPEIOKEH TECT, COCTOSIIHIA
u3 10 Bompocos. 34 % ompomIeHHBIX yrajajid TPH OTBETa M3 JECATH, YTO
COBITAJIACT C TEOpEeTHYECKUMH pacderamu. [1sTh n Oonee oTBETOB yrajann
Bcero 4 genoeka — 8 % TecTupyembix. HUKTO 13 omnpammBaeMbIX HU pasy
He yrajan Oosee ceMHu OTBETOB. Brrumcnenus mo ¢opmyse mokasamm, 4To
HadMHAs ¢ 6-TO BONPOCA BEPOATHOCTh YTaJbIBaHUS CTAHOBHUTCS OKouto 1 %0.

CpaBHHUBasE pe3yJbTaThl OMPOCA C BBIYUCICHHEM MO (POPMyIIaM, MOX-
HO CJIeJIaTh CJIeTyIOLIHe BHIBOIBI:

- BEpOsITHEE BCEro yrajarh 2-3 OTBETa U3 JIECSITH,;
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- C YBGJIMYCHHUEM YHCJIAa TECTOBBIX BOIPOCOB YMEHBINACTCS BEPOST-
HOCTh WX YTaJbIBAHUS;

- pe3yJbTaThl OMPOCA U BHIUUCIICHUH OMU3KU TI0 3HAYCHHUSIM U MOUH-
HAIOTCS OMHOMUHAJILHOMY pacIpeleleHUIO;

- CyMMapHasi BEpOsATHOCTh yragath 5-6 wiu Gosiee otBeroB u3 10, He
3Hasl HU OJIHOTO OTBETa, paBHa 7,75 %;

- CyMMapHasi BepOsITHOCTh yranath 5-6 uinu 6ojiee OTBETOB U3 JECATH,
3Has BCETO0 OJWH OTBET, cocTaBmia 16,6 %, T.e. yBenmmunBaeTcs MOYTH B
nBa pasa — 16,6 %.

CPABHUTEJILHA ST OLIEHKA YMCJIEHHBIX METO/IOB PEILIEHUS
3AJIAUM KOILU

J.A. lIumyes, nouent P.B. ®enopos
Ounuan UT'Y (r. Anateipb)

[Tpu pereHnn HAy4YHBIX ¥ MHKEHEPHO-TEXHMYECKHX 3aJlad 4acTo BO3-
HHUKaeT HEOOXOAMMOCTh MaTeMaTHYeCKH OMHCaTh KaKyl-THOO JUHAMHIE-
cKyto cucteMy. ONTUMAaIbHBIM B 3TOM CITydae SIBJISICTCS OMUCAaHKE 33/1a41 B
Buze nuddepeHnnanbHpIX YpaBHEHUH C 33JlaHHBIMH HAYaJIbHBIMH YCIIO-
BUsMH (3amava Komm). Hambosee wacto Takas 3ajada BO3HHMKAeT IIPH pe-
IIEHUH TIPOOJIEM, CBA3aHHBIX C MOJICIMPOBAHUEM Pa3IUUHBIX (U3NIECKUX,
XMMHUUYECKHX, SKOHOMUYECKHX M JIPYrux npoueccoB. [yt yckopeHus: npo-
Lecca BBIUMCICHUS] Ha NPAKTHKE YacTO HCIOJIB3YIOT YHCIIEHHBIE METOJIbI
pemenus 3anayun Komu.

Hasnume G0JbIIOro KOJIMYeCTBa YHCICHHBIX METOJOB PEIICHHs 3a/1a-
yu Komm TpeGyeT nx cpaBHUTEIBHOW OLEHKU C LEJIbI0 ONpPEeICHUs Hau-
6osiee 3¢ (eKTUBHOTO METO/A C TOYKH 3PCHUS SKOHOMHOTO HUCIOIb30BaHUS
pecypcoB OBM, a Tarke OBICTPOTHI INOCTIDKEHHS TPeOyeMOoW TOYHOCTH
pelIeHUs.

Jliist penieHus MOCTaBICHHOH 3a7a4y TOCTPOCHA MaTeMaTHIecKast Mo-
JIeTTb, pa3paboTaH aITOPUTM U pealiM30BaH MPOTrPAaMMHBIN IIPOIYKT CPaBHU-
TEJILHOH OIICHKH HanOosiee TOMyJIIPHBIX HA MPAaKTHKE YHCIEHHBIX METO/I0B
pemenus 3agaun Komru.

OCHOBOI1 MaTeMaTH4eCKOW MOJENH SBJISIETCSI UTEPAllMOHHOE YMEHb-
LIEHHE Il1ara MHTerpupoBanust AU (epeHInaTbHOr0 ypaBHEHHs 10 JTOCTH-
XKeHust TpeOyeMoll TOUHOCTH pelieHus 3a1aun Koy,

Jlist pa3paboTKK MPOrpaMMHOTO MPOIYKTa MCHOJIb30BAJIaCh WHTETPH-
poBanHas cpeja paspaborku Borland Delphi 7.
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[TporpaMmHBIH TPOAYKT No3BoJIsieT i AU (epeHInaTbLHOT0 ypas-
HEHMs MEepBOTO NMOPAJKA C 3aJaHHBIMM HadaJbHBIMM YCIOBHUSMH OIpese-
JIUTH HanboJiee ONTUMANIBHBIN C TOUKH 3PEHHUS YKAa3aHHBIX BBIIIE KPUTEPUEB
YHCICHHBIA METO/ PELICHNUS.

Pa3paboTaHHbIi IPOrpaMMHBIN MPOJYKT I0JIE3€H IPU U3YyYSHUH YHC-
JICHHBIX METOJIOB permeHus 3a1adn Ko B Kypce AUCIUILINH «Bbrauciu-
TeJIbHAas MaTeMaTHKa», «MeTopl MPUOMIKEHHBIX BBIYMCIECHUNH» U «Ync-
JICHHBIE METOIBI».

[HOJIYYEHUE AHUOHHBIX ITOJINYPETAHOBBIX JIUCIIEPCUI

D.11I. Baiiryckaposa, K.B. 'ooBanoBa, A.A. Tabaukos,
npodeccop JI.A. 3ernToBa
Kasauckuii HalMOHAIBLHBIM UCCIEI0BATENbCKUI
TEXHOJOTMYECKUI YHUBEPCUTET

Paspabotka monuyperanoBsix (1Y) marepuanoB — OHO M3 MPUOPHU-
TETHBIX HAIPaBJICHUH B XUMUH U TEXHOJIOTHH IMonnMepoB. HeobxoanmmocTs
B 9KOJIOTHYECKH 0E30IacHBIX MPOAYKTaxX M Ipoleccax onpenenia ux pas-
BUTHE B 00JIacTH BOJI0pa30aBisieMbix [1Y mieHKo0Opa3yoonux moJuMepoB.
KavecTBO MOKpHITHIA, IOTydaeMbIX Ha MX OCHOBE, B OOJBIIMHCTBE 0OMacTei
HE YCTYMaeT TPaJAUIIMOHHBIM OpraHopacTBopuMbiM I1Y marepuanam [1].

W3BecTHO MHOTO METOJIOB CHHTE3a BOJHBIX MOJMYPETAaHOBBIX JHUCIIEP-
cuii (ITY1). HanbGouee pacipocTpaHeHHbIN — IBYXCTaJANNHBIN, TJe Ha 1ep-
BO# cTaAWM W3 MOJHOJOB M M30LMAHATOB CHHTE3UPYIOT HU3KOMOJIEKYILSIp-
HBIM IpeAnojauMep, a Ha BTOPOW — MPENINOoNIMMEpP JUCIEPTUPYIOT B BOJE,
NpOM3BOJIs Janee yaiuHenue uenu [2]. st ocylecTBIeH s AUCIEPTrUpo-
BaHUS U cTabmwimsanuu [1Y B Boze B ero meno4yKky BBOJST HOHHBIC arcHTHI.
Jist myuiieit TuApoGUIM3aluE MUCHONB3YIOT MOHHBIE areHThl aHHOHHOTO
THUIA, HaIpUMep, HU3KOMOJIEKYJISIPHBIE JUOJIBI, COJlepKaline KapOOKCHIIb-
HBIE TpymIbl. Vcmons30BaHre HEHTPANIM3YIOMIUX areHTOB, B Ka4ecTBE KO-
TOPBIX BBICTYMAIOT TPETUYHbIE aMUHBI WU ILEJIOYH, TO3BOJIAET YIy4ILIUTh
HX pacTBOPUMOCTH B Boje [3].

Hamu nonydensl Boguele I1Y /] aHHOHHOTO THNA C IPUMEHEHUEM B Ka-
4YecTBE HOHOMEpPa JAUMETHJIONIPONHMOHOBOM KHUCIOTHI, HEHTPaIN3YIOIIro
arelTa — JUMETHIITaHOJIAMHHA, YJUIMHUATENS 1enu — Oytanauona-1,4. @u-
3UKO-XUMHUYECKUE XapaKTePHCTUKU MONy4eHHBIX BoaHBIX [1Y]] mpencras-
nensl B Tabimme. CunresnpoBanHbie 11Y /] o6magaroT XopommMu (U3UKO-
XMMHUUYECKHMH XapaKTEPUCTUKAMH U HE YCTYNAIOT 3apyOeKHBIM aHAJIOTaM.
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DU3NKO-XUMUYECKHE XapaKTEPUCTUKU
MOJIy4eHHbIX BOAHBIX [TY ][

XapakTepucTuka Boauas [TV ] Dispercoll u 56

(Hara TeXHOIOTHS) (Bayer)

Juamerp yacTuu, HM 30-90 30-120

Cyxoii ocraTok, % 45+10 40+1

Bszkocts, mIla-c 300-600 50 - 900

pH 7,52 75+15

IToBepxHOCTHOE HATSKE- 45-50 47,1

nue, MH/M

JIureparypa

1. Bogusie ITY, akpun-ITY-aucnepcun u cucremsl [DnekrpoH. pecypc]. Pe-
xuMm joctyma:  http://macro mer.ru/catalog/Vodnie PU__akril_PU_ dispersii_i_
sistemi/.

2. Mumenko A.A. Pa3paboTka 3KoJ0rH4eckd 3P PEKTUBHON MOTHNYPETaHOBOM
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BJIMSIHUE TUIIA BYJIKAHM3YIOIIENA CUCTEMBI
HA CBOHCTBA TEPMOITIJIACTUYHbBIX BYJIKAHU3ATOB

P.J. bapmakos, B.1. Taitoposa, A.3. Illapunos, E.B. HoBukosa
KazaHckuii HallMOHaIbHBIN UCCIIEA0BATEILCKUN
TEXHOJIOTHYECKUI YHHUBEPCUTET

JluHaMu4deckasl ByJIKaHM3alUsl — BYJIKAHU3alUsl OJHOTO MOJIMMeEpa, Ha-
XOZSLIETOCS B PAaCIJIaBIEHHOM COCTOSIHHM, IPU CMELICHUH C JPYTHUM IO-
JUMEPOM WM ApYruMH nonuMepamu. CHadana MOIMMeEps! TIIATEIbHO Ie-
pPEMEIINBAIOTCA MPU BBICOKOW CKOPOCTH CMEIIEHUs M TeMIeparype, mpe-
BBHIIIAIOIIEH TeMIepaTypy IUIaBJICHUS TepMOIlIacTa, a 3aTeM INpH Aajb-
HelIeM CMeIeHUH YacTUIbl KaydyKa CTAaHOBATCS MOMEPEYHO CUIMTHIMH, a
TEPMOILIACT OCTAETCA JUHEHHBIM. [loaydeHHbI MaTepuall — IMHAMUYECKU
ByJIKaHH30BaHHBIN TepMmosnactomiact (ITIII) — couetaet B cebe cBOiicTBa
TEPMOIUIACTOB IIPH IepepaboTKe U BYJIKAaHU30BAHHBIX Kay4yKOB — ITPH JKC-
IUlyaTanud. Bapbupysi COOTHOIIEHHE KaydyKOB M TEPMOILIACTOB, THI U
JIO3MPOBKY BYJIKaHU3YIOLIETO areHTa, MOXKHO IOJy4UTh MaTepuall C Tpe-
OyeMBIM YPOBHEM CBOWCTB.
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Jns Bynkanuzanuu kayuykoBoil ¢aser JJTOII Haubosee yacroe npu-
MeHEHHE HaxoasT 3 (PEKTUBHbIE CEPOYCKOPUTEIbHBIC, a TAKXKE MEPOKCH/I-
HBIE ¥ CMOJISTHBIC BYJIKAHU3YIOIIUE CHCTEMBI.

B pamkax HacTosero uccieaoBanus B coctase JJTOII Ha ocHOBe mo-
JIIPHOTO KaydyKa M TOJUIIPOINMIICHAa HAa4yaThl UCCIEAOBAHUS CEPHBIX U IIe-
POKCHUIHBIX BYJIKAaHU3YIOIUX CHUCTeM. [lnd cepHOM ByJIKaHU3aIMHU ObLIa
BBIOpaHa M3BECTHAS PELENTypa Ha OCHOBE cynbpeHamuna LI, a ams nepok-
CHIIHOM — HamboJiee 4acTo HMCIOJIb3yeMasi KOMOWHAIUS TIEPOKCHIOB C (-
(EeKTUBHBIM COBYJIKAaHHM3YIOIIMM areHToM TpHaummimuanypartom. JTOI1
W3rOTaBJIMBAINCH M 3aTE€M SKCTPYANPOBAIHCH MO YCTAHOBICHHOMY PEXH-
My. CBHIETENBECTBOM MIPOTEKAHMS Ipoliecca JMHAMHYECKOH ByIKaHW3AINN
Kay4qyKOBOH (pa3bl SIBISETCS YBEINYEHHUE KPYTSIIETO0 MOMEHTA TIOCIIE BBOAA
BYJKaHU3YIOIIEH IPYIIIBL.

CornacHo mNpeaBapUTENbHBIM MCIBITAHUSIM, HCIIOJNB30BaHUE pa3-
JIUYHBIX M0 MEXaHW3MaM JeHCTBUS BYJIKAHU3YIOIIUX CHCTEM I103BOJISET
obecreyuTh ByJIKaHH3AIUIO KayuykoBoi ¢aser ATOII. D10 mo3sonur B
JlabHEHIIeM BBIOpaTh BYJKaHU3YIOIUIYIO CUCTEMY, HauboJiee MOIXO0/s-
LIYI0 JUISl IEPUOAMYECKOT0 U HEMPEPBIBHOIO MPOLECCOB AMHAMHUYECKON
BYJIKAHH3AIIMU T€PMOAJIACTONIACTOB, B TOM YHCIE IIPH KOMIIAyHINPOBa-
HUH Ha ABYXIITHEKOBBIX 3KCTPYIepax.

CHUHTE3 [2-N-DTUJI-2-N-(4-(4-CYJIbd AMOVIJI®EHIIT)-
JIMA3EHWI®EHWI) AMUHOD T AUMETUI®OCDATA

JI.A. besrun, nouent M.I1. Ocumnosa, nouent T.B. BacunbeBa
UyBaimckuii rocy1apcTBeHHbIN yHUBepcuTeT umenu M.H. YabsHoBa

IIpogomxkaroT ocTaBaTbCs aKTyaJdbHBIMM HCCIEIOBAHMSA, HAIIPABIICH-
HBIE Ha TIOJlyYeHHE BBICOKOI((EKTHBHBIX CyJIb(QaHWIAMHIHBIX Mpemnapa-
ToB. Hanmnune mepBUYHOW apoMaTHYECKOW aMHHOTPYIIBI B CyJIb(aHWIa-
MHJIaX MO3BOJISIET UM BCTYNATh B PEaKIMU a30COYETaHUS C aMUHHBIMH, (e-
HOJIbHBIMH, IpyruMu CH-KHCIOTHBIMH KOMIIOHEHTaMH, KOHACHCUPOBATHCS
C anbJEeTUAAMHI, KETOHAMH, U30LMaHaTaMH, HUTPO30COEINHEHNUSMY, YBEIH-
YHMBasl P 3TOM YMCIIO (PYHKIIMOHATBHBIX TPYII, TO3BOJISIOIINX TPOBOAUTH
pazau4Hble MOAU(DUKALIMY, U3MEHATH (PapMaKOJIOTHYECKYIO aKTHBHOCTb.

B cBs3u ¢ 3TUM NpeJCTaBIsSeT UHTEPEC CHHTE3 MOTEHLUANbHO OHOoIIO-
TMYECKH aKTHBHBIX (ocdopcoiepkaiix a3okpacuTeaed Ha OCHOBE CYIlb-
¢dannnamunoB u pochopunrpoaHHoro N-3THi-N-THAPOKCHITHIAHUIUHA.
dochopunpoBaHye MOCIEAHET0 1O THUAPOKCHILHOM TIpyIIe MPOBOIUIN
JUMETHIIMA THIIaMUA0(PochaToM MpU KUISTYEHUH B CyXxoM Toiyode. [Ipo-
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I[ecc MPOTEeKaeT KaK HyKJIeo(pUIbHOE 3aMelleHe y aToma Qocdopa ¢ yaa-
JICHWeM JaudTWIaMMHa W oOpazoBanueM N-31min-N-2-peHnnaMuHOITHII-
mumerundocdara (). Asocoueranwe () ¢ AMA30THPOBAHHBIM OENBIM
CTPEeNnTOLHIOM B citabokucioi cpene npu 5-10 °C npuBOANT K KpacHOMY
dochopconepxamiemy azokpacutenio — [2-N-stun-2-N-(4-(4-cyapdhamons-

dennn)-nuasenundennn)amuaod ] numetundocdary (1), Ayaee = 510 HM:
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Coueranue B kpacurene (I1) cynapdamunHoit, azo-, aaKuiapuIaMuHO-

¢dochaTHOH TPyNIT MO3BOMSAET OXKHUIATh MPOSIBICHHE MM OaKTEPUITUIHBIX
CBOMCTB.

CUHTE3 Y CBOMCTBA HOBBIX TEPMOITJIACTUYHBIX
ITOJINYPETAHOB

P.P. Bapun, npodeccop U.H. bakuposa
Kasauckuii HalMOHAIBLHBIM UCCIEI0BATENbCKUI
TEXHOJIOTMYECKUI YHUBEPCUTET

PaspaboTaH croco® mosry4eHuss HOBOTO MOJIMYPETaHOBOTO TEPMOILIA-
CTa, NPeIyCMATPHBAIOLIMI HCIIOIb30BaHHE B KAyeCTBE YAJIMHHTENS LEHH
ApPOMaTHYECKOT0 HOJIA.

VYCTaHOBJIGHO, YTO 3aMeHa adu(paTHYECKOro YIUIMHUTENS LEeNd Ha
apOMAaTHYECKUI NPHUBOAUT K IOJIYYEHUIO aMOPQHBIX TEPMOIUIACTHYHBIX
MOJMYPETAHOB, YTO OOYCIIOBJICHO BBEJICHHEM B UX KECTKHU OJIOK JOMOJIHH-
TEJILHOTO KOJIMYEeCTBa apoMaTudeckux sijiep, riokux Cpr-O-C n OOKOBBIX
METWJIBHBIX 3aMECTHTEJICH, HapyIIaloIUX YHOPSJ0YeHHOCTh YHNaKOBKU
ouro3gupHoro 0J0Ka.

3aMeHa B pelenTypax NOJIWYPETAaHOBBIX TEPMOIUIACTOB YIJTHHUTEIIS
neny 1,4-0yTaHANONA HA apOMATHYECKUIl THOJ MPUBOAUT K YMEHBLICHHIO
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3HAUEHHUH TBEPOCTH, PE3KOMY COKpAIEHUIO OCTaTOYHBIX JedopMmaiui, a
TAaKK€ MMOBBINICHHUIO TPOYHOCTHU MTOJIUMEPA.

Iloxa3aHa BO3MOXKHOCTb HCIIOJIB30BAHUS CHHTe3UpoBaHHbIX TIIY B
KAauecTBE THIPOKCHIICOAEPKALIEr0 KOMIIOHEHTA NPU IOJIYYEHUHM KIJIEEBBIX
KOMHO3HHI/II7[ OBITOBOI'0 HA3HAYCHUS.

I/Isyqeﬂo BJIMAHUC PCUHCHTYPHBIX U TCXHOJOT'MYECKUX MapaMETpOB Ha
CBOMCTBA IOJYYEHHBIX KIECEBBIX KOMIO3UIMHA. Y CTaHOBICHO, 4TO pa3pado-
TaHHBIE COCTABBI ABISAIOTCS KIEIMU XOJIOAHOTO OTBEPKACHUS U IO CBOMCT-
BaM HE yCTYNalOT NPOMBIIICHHBIM aHaJIOraM.

BJIMSIHUE HAHOYTJIEPOJIA HA CBOMCTBA JIMHAMUYECKU
BYJIKAHU30OBAHHBIX TEPMOSJIACTOIIIACTOB

N.N. Baxuros, P.P. Munneranues, P.B. KapnynuH,
K.A. Cemenog, O.A. ITandunosa
Kasauckuii HalMOHAIBHBIM UCCIEI0BATENbCKUI
TEXHOJIOTUYECKUN YHUBEPCUTET

B Hacrosiiiee Bpemsi pa3pa0OTKa U UCCIICIOBAHUE TOJMMEPHBIX KOM-
MO3UTOB C HAHOHAIOJHHUTENIEM W3 HAHOYACTHUI] SIBJISIETCS MEPCIEKTHBHBIM
HAMpPaBJICHUEM Pa3BUTHSI COBPEMEHHOW Hayku. OTIHYUTENILHONH 0COOEHHO-
CThIO HAHOYACTHI] SIBJISICTCS HAMHOT'O OOJIbIIIee, YeM Y OObEMHBIX MaTepHa-
JIOB OOBIYHBIX Pa3MEPOB, OTHOIICHUS IUIONAANA MOBEPXHOCTH K 00BEMY.
YMeHbIIIeHHE pa3Mepa YacTUI] U BBICOKOPA3BHUTasl MOBEPXHOCTH H30JIHPO-
BaHHBIX HAHOYACTHI[ OYCHb CHJBHO YBEIHUYMBACT MX PEAKIMOHHYIO CIIO-
COOHOCTh ¥ XUMUYECKYIO aKTHBHOCTb.

JI7ist TEXHOJIOTMY M3TOTOBJICHHUS 3JaCTOMEPHBIX MAaTepPHUajoB U IMpHa-
HUSL UM HOBBIX CBOMHCTB HamOoJiee NEPCICKTHBHBIMH SIBJISIOTCS HaHO-
00BEKTHI C HOBOW OpraHu3aluell CTPYKTyphl yriepojaa — (yiuiepeHsl, Ha-
HOBOJIOKHA, HAHOMOPOILKH, YIJIEPOAHbIE HAHOTPYOKH. YTIEPOJIHbIC HAHO-
Tpyoku (YHT) — 310 kpucraumdeckas ¢opMa yriepoja, MpecTaBisiio-
mas coboif nuuHApe nuamerpoM 0,5-50 um u mmmHOM o 100 MKM, KoTO-
pBI€ MOTYT OBITh OJJHO- U MHOTOCIIOHHBIMH.

W3BecTHO, 4TO OOJBIIMHCTBO HAHOCTPYKTYPHBIX YaCTHIl B BBICOKOI
CTCNEHU arperupoBaHO, MOITOMY HEOOXOJMMBIM YCIOBHEM YCIEIIHOTO
COYETAHUSI HAHOTPYOOK U TOJMMEPOB SIBJIICTCS MAaKCUMAJIbHO OJHOPOIHOE
pacmpenieiecHue YacTHIl HAMOJHUTENs B Matpuile. OCOOEHHO 3aTpyaHEHO
pacupeneneHue YHT BeneacrBue BBICOKOW NOBEPXHOCTHOM JHEPruud U
OO0JIBIIIOrO OTHOIICHUS JITMHBI K THAMETPY.
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Hamy Hawathl MccieoBaHusl OHOCTEHHBIX YIJIEPOJIHBIX HAHOTPYOOK
(OYHT) npomsBoactBa kommanuun OCSAlI (.  Hoocubupck)
(manotpyOkuTuball, BHemHmit cpexnmit auamerp 1,8+0,5 um, mmuHa
>5 MKM, y/e/nbHas MOBEpXHOCTs 532 MY/r) B COCTAaBe JMHAMUUECKH BYJIKA-
HHU30BaHHBIX TepMoaactoruactos (JITOIT).

JTOII Ha ocHOBe MONSPHBIX U HEMOJSAPHBIX KaydyKOB M MOJHUIIPOIU-
JieHa OBUIM M3TOTOBJICHBI B IBYXPOTOPHOM CMECHTEIIE.

O1eHNBAINCH YIPYTO-IPOYHOCTHBIE, TEPMHUYECKHE CBOWCTBA KOMIIO-
3ULMH, a TaK € CTOMKOCTh K JEHCTBHIO arpecCUBHBIX cpen. OTMeueHo
HEOOJBIIOE TOBBIIEHHE MPOYHOCTH C OJHOBPEMEHHBIM CHIDKCHHEM 3Ja-
CTUYHOCTH, YJIy4IIEHHE TEPMHUYECKUX CBONCTB, CHIDKEHHE Ha0yXaeMOCTH
B OEGH3MHE ¥ MOTOPHOM Macie.

CTOMKOCTb [OJINYPETAHOBBIX JIAKOKPACOUHbBIX
MTOKPBITUI1 HA OCHOBE APOMATUYECKOI'O IMOJIA
K JIEVICTBUIO XUMUUYECKUX CPE]]

H.B. T'anknna, mpodeccop U.H. bakuposa
KazaHnckuii HaLMOHaIbHBIN UCCIIEA0BATEILCKUN
TEXHOJIOTHYECKUH YHIUBEPCUTET

B mpomnecce skcmityatanuy MaTtepuanbl 4acTo MOABEPraroTCsl BO3ZCH-
CTBHIO Pa3JIMYHBIX SKCIUTyaTalMOHHBIX ()aKTOPOB, B YAaCTHOCTH, BOJBI U
NIPOMBIIIIEHHBIX arpeCCUBHBIX CpeJl, B Pe3yJbTaTe Yero BO3HUKAET KOPPO-
3Usl MeTaJuIMYecKuX MnoBepxHocTel. Hambonee mpocToil U AocTynHO# 3a-
LIUTOM OT KOPPO3HU SIBJISIETCS HAHECEHUE IOKPBITUN HA OCHOBE JIAKOKpa-
COYHBIX MaTEpPHaJIOB.

Cunresupoan nonuyperanossiii (1Y) nak, nasBanusii YP-JA®II-1,
MIPeIyCMaTPUBAIOIIUI HCIIOIB30BaHUE B KAUECTBE y/UIMHUTEIS LIETIH apo-
MaTH4Yeckoro auona — 2,2-6uc-[4-(2-rugpoKcudToKCH)-(heH]-mporaHa.
[IpoBenena omeHka croitkoctu pa3padoranHoro [TV maka k gefcTBHIO pas-
JIMYHBIX XUMUYIECKUX CPEl.

HccnenoBanus BKIIIOYAIN M3ydeHHe crenieHn HaOyxanus ITY mieHoxk,
MOJTYYEHHBIX Ha OCHOBE JJAKOKPACOYHON KOMITO3HIIMH B CPAaBHEHUH C TTOBE-
JICHHEM TPOMBINIICHHBIX 00pa3loB B aHAIOTHYHBIX YCIOBHsX. B kauecTBe
cpen Juist HaOJoIeHHUs ObUTH BHIOPAaHBI AMCTHILIIMPOBAHHAS BOJA, MOTOPHOE
Mmacno, 6ensuH (Topropas mapka «lamoma») u Heg1s (TaTapcran, Poman-
KHHCKOE MECTOpOsK/IeHne). B KauecTBe 0OBEKTOB CPAaBHEHHUS HCIIOIb30BAIH
nmmpoko npumensemsle CKY-TIDJI u Jlantexc. Bpems sxcnosuru — 1 rox.
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PaboTh! 10 HMCCEIOBAHUIO XUMHUYECKO# croiikocTu I1Y mieHok mpo-
BOAWJIMCH TP KOMHATHOM TemmepaType. s olmeHKH HaOyXaHUsS HCIIBI-
Tyemble 00pa3iibl BBIJEPKUBAIKNCH B Cpelax B TEUCHUE 3aJaHHBIX MHTEpBa-
JIOB BPEMEHHU JI0 YCTAHOBJICHHSI PABHOBECHO CTEIICHN HAOyXaHUSsI.

HccnenoBanne KMHETHKHA HAOyXaHUA TUICHOK B Pa3IMYHBIX YTIIEBOJIO-
POIHBIX PACTBOPUTENSIX MOKA3aJI0, UYTO MpeiJiaracMoe MOKPhITHE 00Jagaet
BBICOKOU MaciI00eH30CTOHKOCThIO0. PaBHOBECHAs! CTETICHh HAOYXaHUs JlaH-
HOW KOMITO3UINH He TpeBbimaet 1 %, B TO BpeMs Kak U TUIEHOK u3 YP-
CKY-II®JI u Jlantekc B OeH3uHe oHa mocturaeT 8,5 u 7,9 %, Tpancdop-
MaTtopaoM Mmaciie 19,5 u 6,3 %, a B Hedptu — 17,5 u 3,5 % cooTBeTCTBEHHO
(Tabmuma).

[Inenku Ha OCHOBE apOMATUYECKOTO AMOJA, TAKXKE XapaKTEpU3YIOTCS
OTJINYHOU TUAPOJIUTUYECKON CTOMKOCTBIO, MPEBOCXOAAINEH MTPOMBIILIECH-
ubie aHanoru Jlanrexc u CKY-TI®JI 8 5 pa3 (Tabnuia).

CTOMKOCTh MOKPBITUM K ACHCTBUIO PAa3IMYHBIX XUMUYECKUX CPEJL

PaBHOBecHas cTeneHb HaOyXaHUs B Pa3IMIHBIX
I1nénka cpenax, %
Ha OCHOBE JlaKa
BOJIA OcH3uH | He(pTH ™ aHC(l);:é\;iTOpﬂoe
YP-J1PI1-1 <0,5 <0,5 <1 <1
Jlanrexc 2,6 79 35 6,3
VYP-CKY-TIDJI 2,5 8,5 17,5 19,5

TakuM 00pa3oM, aHaNM3 MOJTYYEHHBIX IaHHBIX JaeT BO3MOXHOCTH pe-
KOMEHJIOBAaTh CHHTe3npoBaHHyIo 1Y kommosummio YP-JI®II-1 B kauecTBe
MaTepHuajga Al MOJIy4eHHs] aHTUKOPPO3UOHHOTO U TOIUIMBOCTOMKOrO Mo-
KPBITHS.

PEI'YJINPOBAHUE PACTBOPUMOCTHU KOMIIO3MIUOHHOI'O
MATEPHAIJIA HA OCHOBE ITOJIMBMHUJIOBOI'O CIIMPTA

B.M. I'emaraunosa, }0.J1. Cuznopos
KazaHnckuii HaLMOHAIBHBIN UCCIIEA0BATEILCKUN
TEXHOJIOTHYECKUH YHHUBEPCHTET

IMonusuumioseiid cnupt ([IBC) mocTaToOuHO MIMPOKO MPUMEHSETCS B

Pa3IMYHBIX OTPACSAX MPOMBILIJIEHHOCTH.: B MUIIEBON — B KayecTBE 3aryc-
TUTEJISA, B TEKCTUIBHON — JIJIsl alnpeTUpOBaHusl TKaHEH, B MEIULIUHCKON —
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JUTS. U3TOTOBJICHUSI TUTHEHUYECKUX CPEJICTB, B MOJUTpapuu — JJIs [ISITKO-
rpadum u T.1. Ha ocHOBe xomnosuumi, conepxxaimux [1BC, usroraBnuba-
I0TCS BOJIOPACTBOPUMBIE IIJICHOYHBIE MaTepuajbl, UCIIOIb3yEMbIE I yIa-
KOBKH IIAMITyHEH, MOIOIIUX CPEACTB, a TAKXKE JIsl TEXHUUECKUX IIeJIeH.

AKTyanbHOCTh JaHHOH paboThl 00yCIOBJIEeHa HEOOXOJMMOCTBIO CO3-
JIaHUSl BOJIOPACTBOPUMBIX TUIGHOUHBIX MAaT€pPUAIOB C PETYJIHUPYEMBIM Bpe-
MEHEM PACTBOPEHHUS.

Lemnbto HacTosmiel paboOTHI sBISAETCS pa3paboTKa TEXHOIOTHH H3TO-
TOBJICHHS IJICHOK Ha OCHOBe Kommosumuii conepkamux [1BC n obmamaro-
LIUX PA3IMYHON CKOPOCTBIO PACTBOPEHHUSI B BOJE.

W3BecTHO, YTO pacTBOPUMOCTb MOJUMEPOB B 3HAUUTEIBHON CTENEHU
onpenensaeTcs uX BHyTpeHHEN cTpykTypoil. CluMBaHUE MAaKpOMOJIEKYI I10-
JIUMEPOB, CIIOCOOCTBYET CHH)KEHUIO UX PACTBOPHUMOCTH, TaK KaK B MPOIEC-
ce ciIMBaHus o0pa3yeTcs pa3BUTasi TpEXMepHasi MPOCTPAHCTBEHHAS CTPYK-
typa [1, 2]. B kauectBe crmBaromux areutoB jis [IBC ucnons3oBaiu
(dhopManbaeTHl, HATPUN TeTPAOOPHOKHUCIIBIA U KAJIUH JIBYXPOMOBOKHUCIIBIN.

Pe3ynbTaThl SKCIEPUMEHTOB TIOKA3aJIM, YTO BBEIEHHE ITUX COEJMHE-
HUW B KoMmmo3uluH, conepxkamiue [1BC, mo3BossieT 3HAYMTENbHO YBEJH-
YHUTh BPEMs PaCTBOPHUMOCTH (POPMHUPYEMBIX U3 STHX KOMITO3UIIHN TIICHOK.

JIureparypa

1. Vmakos C.H. [TomuBHHMUIOBBIN CUPT U ero npousBoaHbie. M.; JI.: Uzn-
Bo AH CCCP, 1960. T. 1, 2.

2. Poszen6epr M.D. IlommMeps! Ha ocHOBe nonuBHHIDIanerara. JI.. Xumus.
Jlenunrp. ota-uue, 1983.

U3YYEHUE KUHETUYECKHX 3AKOHOMEPHOCTEW PEAKLIMIA
CIIMPTOB C U30LIMAHTAMU

J.0. I'ne3gunos, ponert A.5. Camynios, mpodeccop ./, Camymios
KazaHnckuii HaLMOHaIbHBIN UCCIIEA0BATEILCKUN
TEXHOJIOTHUECKHUI YHUBEPCUTET

[Monuypertanst (ITY) ABIAIOTCS OJHAM W3 BaXKHEHIINX BHUIOB BBICOKO-
MOJIEKYJISpHBIX coeauHeHui. I1Y B HacTosiee BpeMs UCIOIb3YHTCS IIPaK-
TUYECKH BO BCEX OTPACISIX HApOJHOTO xo3siiicTBa. DakTopoM, MpensarcT-
BYIOIIAM 00JIee MHUPOKOMY UCIOIBb30BaHuIo [1Y, SABIseTcs UX MOHMKEHHAS
TepMHUYECKast CTAOUIIBHOCTb.
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[ToBeimenuro Tepmuyeckoil cradbmisHocTH 1Y mocBsieHO MHOXKeCT-
BO HccienoBaHuil. Tem He MeHee 3Ta mpoOJieMa elle Jajieka OT CBOETro pe-
meHus. Cpenn HanbOonee AOCTYNMHBIX U 3((PEKTUBHBIX CIIOCOOOB MOBBIIIE-
Hus TepmocTabunbHocTH I1Y sBfeTcs BBeeHHE B UX COCTaB PAa3IMYHBIX
¢denonpHbIx coenuHenuid (PC), xapakrep BO3AEHCTBHS KOTOPBIX HA TEPMH-
4ecKoe MOBeeHHE MOIMMEPHOTO MaTepHana J0 HAcTOSIIEr0 BpeMEHU He-
SICEH.

Kak yka3siBaJoCh B JIMTEpaTypHOM 0030pe, TepMHYECKas yCTOWYH-
BOCTb MOJHYpPeTaHOB Bo3pacTaeT B npucyrcTsuu OC. [IpuunHsl 3T0TO SB-
JICHUS TIOKa OCTaBaJMCh HEW3BECTHHIMHM. HaMu ObUTH BBICKa3aHBI MPEAIO-
JIOXKEHHUS O TOM, YTO, MOXET OBITh, YTO (DEHONBI M3-32 OCOOEHHOCTEH HX
ME€XaHu3Ma B3aUMOJACWCTBUS C M30L[MAHATAMH IPHUBOAAT W3-3a HAIUYUS
NMOOOYHBIX HANpPaBJIEHUH K TOJYYEHUIO KaKUX-ITHOO COeAMHEHHH, crocoo-
HBIX BBICTYIIATh B POJIM TEPMOCTAOMIN3aTOPOB.

Ha nannHOM 3Tane paboThl HaMU ObIIa MPUHSATA MOMBITKA HCCIIEI0Ba-
HUSl B3aUMOJICHCTBUS CIUPTOB C M30LMAHAaTaMU MeTronoM Y D-crnekrpo-
CKOIIUH. DTOT METOJl ObLI BHIOpaH M3-3a yZ00HOTrO pacyera KMHETHYECKUX
mapameTpoB u3 ypBHeHus byrepa — Jlambepata — Bepa. Ho Bxone mccnemo-
BaHUH MBI CTOJIKHYJIMCH C IPOOJIEMOI NepeKphIBaHUs HEOOXOAUMBIX JIJTHH
BOJIH KOMIUIEKCaMH, 00Pa3yIOLUIMMHUCS NPH B3aUMOJICHCTBUN paCTBOPUTEIIS
U M301uaHaTta. B kauecTBe pacTBOPUTENS HCIOIb30BAJICS TEKCAH.

BcnencTBre uero HaM NMpHILUIOCH CHOIB30BATh B KAUECTBE JETEKTOPA
HK-cniexkTpomeTp 1 moaduparth Apyroi pacrsopureisib. Ha naHHbIi MOMEHT
HaMHM MOJTy4eHbI KOHCTAHTBI PEaKLUU JUI Psiia TEMIEPATyp.

BJIMSIHUE KOPOHHOI OBPABOTKH
HA TIOBEPXHOCTHBIE CBOVICTBA ITOJIMMEPHbBIX TIJIEHOK

A.YO. I'puropses, goueHt A.A. Edpemosa
Kasauckuii HalMOHAIBLHBIM UCCIEI0BATENbCKUI
TEXHOJIOTUYECKUN YHUBEPCUTET

MHOTroCIoMHbIE TONMMEPHbIE IUICHKA B HACTOSIIEE BPEMs, aKTHBHO
HCIIONB3YETCS ISl YIIAKOBKH PAa3IMYHBIX BUIOB MPOAYKTOB: CBIPHBIX, MSC-
HBIX, PHIOHBIX, KOHAUTEPCKOW MPOIYKLHH, CIIeHid, KOde X MHOTOTO IPYro-
ro. Takas ymakoBka 00ECIEUMBACT IJIMTENBHYI) COXPaHHOCTh yIAKOBaH-
HOI IIPOIYKINH, YIOOCTBO MCIIOIb30BaHUS M TPAHCIIOPTUPOBKH, OTINYHBIA
ToBapHbli By [JIuT.].
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VYcioBust peiHKa TPEeOYIOT, YTOOBI YIMAKOBKA BBIMOJIHSUIA HE TOJBKO
3alIUTHBIE (QYHKIMH, HO W BBLJIEISUIA POJIYKT CPEJH OOJIBIIOrO KOJIUYECT-
Ba KOHKYPCHTOB. KauecTBennas IMOJTHOUBETHA Ne€4aTh, KOTOPpasi HAHOCUTCH
HEMOCPEJCTBEHHO Ha MOJMMEPHYIO TUICHKY, JIaeT BO3MOXXHOCTb ITOJIyYHTh
SIPKYX0 MHIMBHJlyaJIbHYH0 YNakoBKy. [lonMMepHble IUIEHKH IPENCTABIIOT
CO6OI7[ XUMHUYECKN MHEPTHBIC W HCBIIUTBHIBAIOIHUE MOBCPXHOCTU C HU3KHUM
MOBEPXHOCTHEIM HaTsDKeHHeM. [103TOMy OHHM He MOTYT OOecIeYHTh Tpe-
OyeMblil ypOBEHb aAr¢3MOHHOTO B3aUMOJCHCTBHUS C IEYaTHBIMH KPacKaMH,
KJICSIMH M APYTUMH aAre3uBaMu 0e3 JOIOJHUTENFHOH aKTHBALUH ITOBEPX-
Hocth. Hanbonee pacnpocTpaHeHHBIM METOJOM aKTHBALUH SBISETCS KO-
POHHBIIl pa3psj, TJaBHBIM IPEUMYLIECTBOM KOTOPOTO SIBJISIETCS €ro CO-
BMECTHMOCTb KaK ¢ TEXHOJOTHEH W3TOTOBICHHMS IUICHKH, TaK U C TEXHOJIO-
TUE NeyaT.

B pabote n3ydyeHo BiaMsHUE apaMeTPOB KOPOHHOW 00pabOTKH Ha MO-
BCPXHOCTHBIC CBOMCTBa OﬂHOCHOﬁHbIX HOHI/IOJIG(I)I/IHOB]:IX IIJICHOK pa3jiny-
HOW TOJIIMHBI MU MHOTOCIOHHBIX TE€PMOYCAJOYHBIX OApPBEPHBIX IICHOK.
OreHeHa JIMTENILHOCTh COXpaHeHHs d(dekra KOPOHHOH 00paboTKM st
BCEX UCCIENYyEeMbIX MOJIMMEPHBIX IIEHOK. M3yueHa cTpyKTypa MHOIOCJION-
HBIX MOJHMMEPHBIX INICHOK C MOMOIIBIO IIM(PPOBOI0O MUKPOCKOIA, KOTOPBIH
MO3BOJISICT ONPEIEIUTh TONIIMHY M CIUIOLIHOCTh OTACNBHBIX CJIOEB, 4TO
0COOCHHO Ba)KHO JJIsl OapbepHBIX CBOICTB IUICHOK.

JIuteparypa

Sarunyuina A.W., Tapunios P.M., XacanoB A.W. u ap. // Becru. Kazan. tex-
HoI. yH-Ta. 2014. Ne 17, 7. C. 160-162.

BJIMAHUE HAHOVYTJIEPOJA HA ITPOLIECC BYJIKAHU3ALIMHN
BYTAJIMEH-CTHPOJIPHBIX KAYYYKOB
PA3JIMYHOUN CTPYKTVYPDLI

A.Jl. lementobes, A.A. IlaBnosa, P.B. KapnyHnus,
K.A. Cemenos, O.A. [Tandunosa
Kaszanckuit HallmoHaILHBIN UCCIE0BATEIbCKUHA
TEXHOJIOTUYECKUI YHUBEPCUTET

CoBpeMeHHas IUHHAS POMBIIIUIEHHOCTh CBs3aHa C MOCTOSHHBIM CO-
BEpIICHCTBOBAHUEM TEXHOJOTHH MPOM3BOJACTBA M PEHENTYp PE3NHOBBIX
cMmeceid. [IoMuMO BBICOKHX TpeOOBaHMIA IO MIPOYHOCTH U U3HOCOCTOMKOCTH,
B HACTOSII[CC BpPEeMs Ha IIEPBOE MECTO BBIXOJHUT TPEOOBAHHE K YIPYTo-
THCTEPE3UCHBIM XapakTepucThkaMm. Hambonee OiarompusTHOE COYETaHHE
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9THUX CBOWCTB 00ECNEeYHBACT HCIOIB30BAHUE B MPOTEKTOPHBIX PE3MHOBBIX
cMeCsIX OyTaaueH-CTUPONBHBIX Kay4yKOB PAcTBOPHOH MOJMMEPH3AUH H
KPEMHEKHCIOTHBIX HAOIHUTEICH.

BapuaHToM yiydiieHus: CBOWCTB MOJMMEPHBIX KOMITO3HIIHOHHBIX Ma-
TEPHANIOB SBJISICTCSI UCTIOIb30BAHIE HAHOPA3MEPHBIX HAIMOJIHHUTENICH, B Ya-
CTHOCTH yIIIepoaHbIX HAHOTPYOOK (VHT). OTianunTensHO# 0COOEHHOCTHIO
HAHOYACTHII SIBISIETCSI HAMHOTO OOJbliee, YeM Yy OOBEMHBIX MaTepHaoB
OOBIYHBIX Pa3MEPOB, OTHOILICHMS IUIOIIAMU IOBEPXHOCTH K 0OBEMY.
YMeHbllIeHHe pa3Mepa YacTHI[ U BBICOKOPA3BUTAasl MMOBEPXHOCTh HU30IUPO-
BaHHBIX HAHOYACTHI[ OYCHb CHJIBHO YBEIMYMBACT MX PEAKIUOHHYIO CIIO-
COOHOCTh M XUMHYECKYIO aKTHBHOCTb.

B pamkax gaHHO# pabOThl HAYATHI UCCIICOBAHHS OJHOCTCHHBIX yTrJie-
poaubix  HawoTpybok (OYHT) mpomsBoactBa kommanuu OCSIAl
(r. HoBocubupck) (manorpyGku Tuball, BHemHuit cpeanuii amameTp
1,8+0,5 um, mmHa >5 MKM, yaenbHas MOBEPXHOCTH 532 M2/F) B COCTaBe
BYJIKaHM3aTOB MPOTEKTOPHBIX PE3MHOBBIX CMECEH Ha OCHOBE PACTBOPHBIX
OyTa/IieH-CTUPOIBHBIX KaydyKOB, OTIIHYAIOIINXCS COJepKaHueM 1,2-CTpyKTyp
B OyTaIMECHOBBIX 3BEHBSX, M KAydyKa dIMYIbCHOHHON MOIUMEPHU3AIINH.

Ha nepBoMm arare uccie0BaHui sl OUCHKH MMOBEACHUS KAY4yKOB Ha
CTaJMU BYJKAHW3AIMK ObLTH M3rOTOBJICHBI PE3UHOBBIC CMECH, COJICPIKAIIIIE
3 PEKTUBHYIO CEPHO-YCKOPHUTEIBHYIO CHUCTEMY. BylkaHW3alMOHHBIE Xa-
PaAKTEPUCTUKHU MOJTYYSHHBIX CMECEH OTPEIesUICh Ha CABHIOBOM PEOMET-
pe Monsanto 100S ipu remnepatype 160 °C.

ITokazano, uto OYHT B uccienyemoii 103upoBKe He OKa3bIBAIOT CY-
I[IIECTBCHHOTO BIIMSIHUS Ha BYJIKAHU3AIIMOHHBIC XaPAKTEPUCTUKH.

OITPEJIEJIEHUE A30TA 1 ®OCDOOPA
B MUHEPAJIBHBIX Y IOBPEHUAX

E.A. lyostanHa, M.A. lnmmkosa, nouent H.H. Smenko
Uysamckuii rocynapcTBeHHbIN yHUBepcuTeT nuMenu U.H. YabsHoBa

MuHepanbHble yIOOpPEHHST — UCTOYHUK Pa3IMYHBIX MHUTATEIbHBIX
9JIEMEHTOB JUIsl PACTCHUIl, B MEPBYIO o4epenapb a3ora, hochopa u kanus, a
3aTEM KaJlblluA, MarHufd, Cep])I, JKeiie3a. I/I3BeCTHa 3HAYUTCIIbHAA ITOJIOXKHU-
TeJabHas POJib YAOOPCHHUH Ha ypOKaWHOCTh W KAYECTBO PACTCHHEBOUEC-
CKOM MPOJYKIMH, IUIOJOPOAME MOYB M YJy4YIIEHUE 3KOJOTHMYECKOU CHu-
Tyauym. BMeCTe C O9TUM BO3MOXHBI U HCTATHUBHLIC BO3I[el7[CTBH)I UX Ha
pacTeHus, MOYBY U APYyrue o0BEKTHl OKPYXKAIoIIeH cpeabl B cllydasx He-
I0CTAaTKa WIK U30bITKA.
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B 3aBUCHMOCTH OT COJIEpIXKAIIEroCsi a30THOTO COEJAMHCHHS a30THBIC
yIOOpEHUsT MOMPA3NCIIAIOTCA HA TPU TPYIIbI. HATPATHBIC, AMMOHUIHBIC,
aMUJIHBIC YI00pEHUs.

dochopHbie yA0OpPSHHS 0 PACTBOPUMOCTH JICIATCS HA TPH TPYIIIEL:
BOJIOPACTBOPHUMBIC, IIUTPATHO- U JIMMOHHOPACTBOPUMBIC U TPYTHOPACTBO-
pHUMBIE YI0OpeHUs.

Jlis  ompeneneHus a30Ta  NPUMEHSIOTCS  METOJbl  TUTPOBAHM,
doromeTpun M mpsMOl moTeHnUoMeTpud. Hamboniee yn006eH B HCIOJb-
30BaHUHM METOJ[ MPSIMOW MOTCHI[HOMETPHH, OCHOBAHHBIH Ha OIpEesicHUE
COJICpXKAHUSI a30Ta C MOMOIIBID HOH-CENICKTUBHBIX 3JEeKTpoaoB. Jlis

v +
OIpe/iesIeHNsl HUPATOB MCIONb30Ban HuTpar-cenexrusublif; g NH, —

AMMOHHI-CENICKTUBHBIN JJIEKTPOABI. B KadyecTBe 3JIeKTpoja CpaBHEHHS
UCIIONB30BANIN XJIOpcepeOpsHbIi amexTpon. Ilepex paboTol HHAMKATOPHBIE
AJIEKTPO/IbI KAJIMOPOBAIM 110 CTAHJAPTHBIM PaCTBOPAM.

Hns onpenencuus (ochopa HCMONB3YIOTCS METOIbI (POTOMETPHUH,
TUPUMETPUM M TpaBuMeTpuu. Tak Kak coxaepxanue ¢Qocdopa B
MUHEpaJbHBIX yI00peHusx 3HauntensHoe (6onee 15 %), To onTUMaNsHBIM
CHOCOOOM SBJISETCS THUTPUMETPHs. TUTPUMETPHUYECKUH METOJ| OCHOBaH Ha
ocaxaeHun (¢GochatoB MonubaaTom amMMmoHus. I[lodydeHHBIH OCaIOK
¢dochopmombaaTa aMMOHHS PACTBOPSUIA B IIENIOYH, M3OBITOK KOTOPOH
OTTHUTPOBBIBAIIM a30THOM KUCIIOTO B MPUCYTCTBHH (eHOIDTaICHHA.

Kak mnokasanu 3KCIHEepUMEHTalbHBIE JaHHBIC COJCpIKaHUE a30Ta H
dochopa B MHUHEpANBHBIX YHOOPEHHSIX COOTBETCTBYET HOPMATHBHOW
JOKYMEHTALHH.

BUOPA3JIATAEMbBIA YIIAKOBOYHBIA MATEPUAJL

N.B. 3axapos, 10./]. Cugopos
Kaszanckuii HallHOHAILHBIA UCCIIEA0BATEILCKUI
TEXHOJIOTMYECKUI YHUBEPCUTET

B Hnacrosimee Bpems oxono 99 % Bcex MONMMEPHBIX MaTepHaloB,
OPUMEHSIEMBIX ULl H3TOTOBJICHHUS Taphl U YIAKOBKH, IPOM3BOJHUTCS U3 He-
BO300HOBISIEMBIX CHIPHEBBIX HCTOYHHKOB. Y BEJIHYCHHE CTOMMOCTH HedTe-
HPOYKTOB, POCT 0OSCIIOKOCHHOCTH HACEJICHHUsI B CBSI3M C BBIOpOCAMU Iap-
HHUKOBBIX I'a30B, & TAKXKE IKOJOTHUECKHE MPOOIEMBI YCHUITUITH 3aHHTEPECO-
BAaHHOCTH B 6H0pa3ﬂaraeMb1x MOJIMMCPHBIX MaTe€purajiaXx U3 paCTUTCIbHOI'O
BO300HOBIISIEMOTO ChIPHsI [1].

AKTyaJbHOCTBIO PabOTHI SIBISUIOCH CO3/laHKE OHOpa3iaraeMoro yma-
KOBOYHOTO MaTepHalia, KOHKYPEHTOCIIOCOOHOTO C MOJIUITUICHOM.
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HccnenoBanust HabyXaeMOCTH IJIEHOYHBIX MaTepHUaAIOB T0Ka3aJlo, YTo
BCce 00pa3ilbl XapaKTePU3YIOTCS OTPAHUYCHHBIM HAaO0YXaHHUEM B BOJHBIX
pacTBOpax, HO IpHU cojepkanuu Bojbl B ciioe (15-20 %) cumxarotcs (husu-
KO-MEXaHHYeCKue CBOMCTRA [2].

Bce 006pasipl HamMx MaTepHajoB XapaKTEepPU3YIOTCs 6osee BBICOKHM
3HAUEHHEM TIpejiesia TPOYHOCTH TIPU PACTSHKEHHH 10 CPaBHEHMIO C MOJIH-
striieHoM Huzkoro gasinenus (ITH) u gocturaror 41 MIIA, 6e3 CIIMBKH.
OnBITH MTOKA3aJId, YTO OTHOCHTEIBHOE YJIMHEHHE MOJIMATHICHa BCETO Ha
5 % BBIIIE 3HAYCHUS HALIHX IUICHOK.

Bce 00pa3mpl IIeHOK U3 HAIIAX KOMITO3UIIAK MOTYT TIOABEPraThCs OK-
paIIMBaHUIO THUIICBHIMU KPACHTEIIMH, a TaKoke 00JaafoT JIyUIINMA aHTH-
CTaTHYeCKUMU CBOHCTBaMHU 1o cpaBHeHHIO ¢ [TH/] mapku I1-4007-3.

IMaponpoHUI[aeMOCTh 00pa3IoB MIEHOK HAXOAUTCS B aumnasone (2,4 —
5,4) /o,

Pa3paboTaHHbIi MaTeprai He COJIEPKUT TOKCHYHBIX ITpUMeceil U Mo-
KET HaWTH NMPUMEHEHHEe JUIsl YIAKOBKH IHIIEBBIX MPOAyKTOB. Vcmoinb3o-
BaHHE TaKOr'0 MaTepHasia IMO3BOJIMT 3HAYMTENHHO YIIYYIIUTH JKOJIOTHYe-
CKyI0 OOCTAaHOBKY, a TaKXe IMOBIHATH Ha dHepropecypcocoepexeHue Ha-
LIEH cTpaHsbl.

JIuteparypa

1. Brnaco C.B. Buopasnaraemsie monumMepHsie Marepuaibl // TloanmepHbie
marepuaibl. 2006. Ne 7. C. 23-26.

2. Bypsik B.I1. buononmimepst — Hacrosiiee u oyaymiee / B.IT. Bypsk // TTomu-
mepuble matepuainsl. 2005. Ne 11. C. 8-12.

INTACTUOUKAILIMA ITNIEHOYHBIX MATEPUAJIOB
HA OCHOBE ITIOJIMAKPUJITAMUJIA

JILA. Bumarynoga, FO.Jl. Cunopos
KazaHnckuii HaLMOHAIbHBIN UCCIIEA0BATEILCKUN
TEXHOJIOTHYECKUI YHHUBEPCUTET

Boubinasi oSl MOJIUMEPOB, BBIMYCKAEMbIX TPOMBIIUICHHOCTBIO, HC-
MOJIB3YETCsl Ui M3TOTOBJICHHMSI YMAKOBOYHBIX MarepuayioB. llonumepHas
YIIaKOBKA BBIOPACHIBACTCS TOCIE UCIOJIB30BAHHS, U TH OTXObI MOJBEP-
rarT JIMO0O 3aXOPOHEHHIO B 3eMJie, 00 yruiauzanuu. CuTyaius 0cOOCHHO
ycyry6naeTc;1 TEM, 4YTO MHOTIUE€ IMOJMUMEPHLI IMPAKTUYECKHU HE IMOAJA0TCA
OHMOJIOTHYECKOMY Pa3IOXKeHU0. [103TOMY HUCKIIIOUUTEIBHO aKTyaJIbHBIMU
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MPENCTaBISIFOTCS pa3paboTKa W COBEPIICHCTBOBAHUE TEXHOIOTHH MPOU3-
BOJICTBa OMOIIOJIUMEPOB.

buononumepsl, BbITYyCKa€Mble NPOMBIIUIEHHOCTBIO, IIMPOKOrO pac-
MPOCTPAHEHUS HE TOJNYYHIN U3-32 BBICOKOH CTOMMOCTH, CIIOKHOCTH H3TO-
TOBJICHUS U HCYTOBJICTBOPUTEIIbHBIX q)HSI/IKO'XI/IMI/I‘leCKI/IX CBOMCTB.

Llespo paboTHI SIBISIETCS CO3JaHIE IUICHOYHBIX MAaTePHAIOB HA OCHO-
BE MOJUAKPUIAMUJIA.

[TeHKr HA OCHOBE TOJIMAKPUIIAMHIA Ul YIIAKOBOYHBIX Ielieil B Ha-
CTOsIIIIEe BpEMsl He MPUMEHSIFOTCSI BBHJLY TOTO, YTO OHM O0JIQIAl0T BHICOKON
XPYIKOCTBIO U JKECTKOCThIO. OJIHAKO HCIOJIb30BaHUE ITOrO IOJIUMEpa
Mpe/CTaBIsIeT GONBIION MHTEpEeC BCICACTBHUE €r0 HHU3KOH CTOMMOCTH, OT-
CYTCTBHSI BPEJIHOTO BO3JICHCTBHUSI HA OPraHU3M M BBICOKO#T ripouHocTH [JIut.].

Jns miactudukanuy MICHOYHBIX MaTEPHajoB HCIOJIb30BaIK KapOa-
MU/, COPOUTOJ, STHICHIJIMKONb, OPTOGHOCHOPHYIO KHCIOTY, TIHIICPHH,
I[I/IMeTl/IJ'lch'l])(I)OKCI/I[l, JUCIICPCUIO MMOJIMBUHHUJIaAETATa.

BBe}leHI/Ie B COCTaB KOMIIO3UIIUU DTUIICHIJIMKOJIA, ILI/IMeTI/Iﬂcyﬂb(bOK'
cHa ¥ KapbaMuIa He MO3BOJMIIO MONTYYHTh [UICHKHU C YIOBICTBOPUTEIHHOM
INTaCTUYHOCTBIO. Haymyl{ume PE3YJIbTAThl, MO3BOJIAIOIIHNC MOJYyYaThb MJICH-
KA Ha OCHOBE MOJHAKPHIAMHU/IA C YJOBJICTBOPUTEIBHBIMU CBOMCTBaMH,
MOKAa3aJI0 MCHOJIb30BaHNE B KOMIIO3UIIMHU TIIHIEPUHA, COPOUTONA U IUCTIED-
CHH TIOJIMBUHMIIALCTATA.

JIuteparypa

Kypenkos B.®. Bogopacteopumbie nonumeps! akpuiamuza // Copocos. oOpa-
30Bar. xypHai 1997. Ne 5. C. 48-53.

N-OEHUJIMAJIEUHUMUJ] — DODEKTUBHBIN
MOJIUPUKATOP DIOKCUIHBIX KOMIIO3ULII"

M.B. HBanosa, nouent O.A. Koxsmina
Uysaimckuii rocynapcTBeHHbIN yHUBepcuTeT nMenu U.H. YabsHoBa

KoMno3niuoHHble TONMMEPHBIE MaTepUallbl HA OCHOBE 3IMKCHIHBIX
OJIMTOMEPOB 3aHMMAIOT BEIYIIEE IOJIOKEHUE CPENU COBPEMEHHBIX KOHCT-
PYKIMOHHBIX MaTepuanos. Illupokoe ux mpuMeHeHHe O00YCIOBJIEHO BO3-
MOYKHOCTBIO JIETKO PEryJIMpOBaTh CBOWCTBA KOMIIO3MIMH IMyTeM I110a00pa

*
HccnenoBaHne BBIMOJIHEHO B paMKax 0a30BOH 4acTH TOCYIapCTBEHHOIO 3a-

nanust MuHoOpHayku Poccun.
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CHUCTEMBI 3MOKCHIIHBIA OJIMTOMEP-OTBEPIUTEIb. Hapsiay ¢ TOCTOMHCTBAMU
UM TIPUCYIIH HEKOTOPHIC HEIOCTATKU. 3aMETHOC CHUIKCHHE IPOYHOCTH C
MOBBIIIICHUEM TEMIIEPATYPhl, BHICOKAs TOKCHYHOCTh MPOJYKTOB CTOpPAHHS,
3aMeTHas yCcaJKa KOMITO3HUIIUN TIPU OTBEPKICHHH.

B TO ke BpeMs HMHIBI MaJCHHOBOW KHUCIOTHI U HMX MPOU3BOJIHBIC
MPEJCTABISIIOT MOBBIIICHHBIA HHTEPEC B KAYECTBE KOMIIOHEHTOB MOJHMEp-
HBIX MaTepHasioB. MIMHIOIITACTEI HA OCHOBE TEPMOPEAKTHBHBIX MalICHHH-
MHUIHBIX CBSI3YIOIIHE OONagar0T TEXHOJIOTHYHOCTBIO SIMOKCH- U (DeHOInIa-
CTOB, TIepepadaThIBAIOTCA TPAAUIIMOHHBIME ISl PEaKTOILIACTOB METOJaMHU
Ha 00br9HOM 000pymoBaHWH. KOHCTPYKIMOHHBIC YTIIEIUIACTHKH HA OCHOBE
6uc-manennumuioB (BMU) npouyHee THUTAHOBBIX CILIABOB BILUIOTH JIO
230 °C (snoxcumnsie g0 120 °C).

B cBsi3u ¢ 3THM Hamu ObuUla TpOBencHA MOAUGMUKAIUS TMOKCHIHON
cmonbl DJ]-20 nmobaBkamu N-(peHHIMATCHHUMUIA B Pa3IHYHBIX COOTHO-
wenusx. OTBepIKICHUE TPOBOIWIN om3TIIeHnonamMmuaoM mpu 100 °C B
teuenne 10 4. Conepxanue N-deHunmanenHuMuIa BapbUpOBaIHn OT 2,5
1o 10 macc. u ma 100 macc. u cmonbl D/1-20. YcTaHOBIEHO, YTO BBEACHHE
N-¢denummanienHuMua B KOMIIO3UIIMIO NPUBOIUT K 3HAYUTEIHHOMY BO3-
pacTaHuIo aIre€3MOHHON MPOYHOCTH HA Pa3pbiB CTasb K cTaiu (OHa BO3pac-
TaeT B 2,8 pasa mpu BBeACHWH B Kommozumuio 7,5 macc. 4. N-QeHmi-
MaJIeMHUMHU/IA 110 CPABHEHHIO ¢ He MOAUDHUIIMPOBAHHBIM COCTABOM). Y 1ap-
Has Bsi3kocTh 1o [lapmu mpu 3TOM Bo3pacrtaeT B 1,7 pasa.

[omy4yeHHBIE pe3yNbTaThl MOKA3BIBAIOT, YTO MOAUGMUKAIUS STOKCHA-
HBIX KOMITIO3MIIMH MaJCHHUMUAaMU siBiseTcsl 3()(EeKTUBHBIM CIOCOOOM
CYIIECTBEHHOTO YIIYUIICHUS SKCIUTYTAIIMOHHBIX CBOWCTB AIOKCHIHBIX
KOMIO3ULUH.

UCCJIEJOBAHUE BJIUSHUS OJINTOYPETAHJIUMETAKPUJIATOB
HA CBOMCTBA PE3UH HA OCHOBE
BYTAJUEH-HUTPUJIBHOI'O KAYUYKA CUHTETUYECKOI'O
" CUHTETUYECKOI'O KAYUYKA METWJICTUPOJILHOI'O

M.B. UnbuH, goueHt M.B. Ky3smun
Uysamckuii rocynapcTBeHHbIN yHUBepcuTeT nuMenu U.H. YabsHoBa

CrpeMuTeNbHOE pa3BUTHE MTOJIMMEPHON HAYKU U TEXHUKH B IIOCIIEIHEE
BpeMs IPUBOJIUT K LIMPOKOMY BHEIPEHUIO MTOJUMEPOB B pa3IMYHbIE OTpac-
JIM TIPOMBILUIEHHOCTH U HapOAHOIo Xo3siicTBa. [lomumepsl 1 conoaumepbl
Ha OCHOBE OJINTOYPETaHOB M METAKPWIIATOB O0IAaJar0T BaKHBIMH CBOWCT-
BaMU. 3HAYMTEJIBHOW aTMOC(EPOCTONKOCTHIO, MPO3PAYHOCTHIO, CTOHKO-
CThIO K CTapeHHUIO, 3JIACTUYHOCTBIO, BOJOCTOMKOCTBIO, TEIJIOCTOUKOCTHIO,
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BBICOKMMH MEXaHWYECKUMHU M JAUDJIEKTPUYECKUMH CBOMCTBAMH M XOpOLIEH
aJIre3MOHHON CIIOCOOHOCTHI0. BechMa NepCcreKTHBHBIM SIBISIETCSl MCIOJb-
30BaHUE B PE3MHOBOIl MPOMBIIUIEHHOCTH OJIMTOYpETaHMETaKpuiaToB. B
CBSI3U C 3TUM LIeJIbIO HaIllei paboThI SIBISUIOCH CUHTE3 U MCCIIEIOBAHHUE OJIH-
rOypeTaHJMMETaKpHIATOB C Pa3JIMYHBIMU MOJIEKYJISIPHBIMU MaccaMu, U3y-
YeHHe BIMSHUS Ha CTPYKTypy U CBOHCTBa pe3uH Ha ocHoBe BHKC u
CKMC.

Ha nepBom 3Tane HaMu CHHTE3MPOBAHBI OJMTOYpPETaHIUMETaKPHIIATHI
Ha OCHOBE MPOCTHIX NOMM(GUPOB MoJeKyspHOr Maccoit ot 400 mo 3000,
apOMaTHYECKOTO JTUU30IMaHaTa 1 MOHOMETaKpMIIOBOTO 3(hupa STUIICHIIIO-
KOJISI, TIPH 3TOM MOJyYCHBI OJMTOMEpPHI C PA3INYHONH MOJEKYJISIPHOH Mac-
coil ¥ pyHKIMOHAIBHOCTIO. CBOWCTBA MOTYYEHHBIX OJMTOMEPOB MPEICTAB-
JICHBI B Ta0JIHIIE.

HamMenoBaHme u cCBOMCTBa OJINTOYPETAaHANMETAKPUIIATOB

Haumenosanue Mapka Brixon, % d,”, tiv® n, Izclem®
nonmdhupa
OYJIM -1002 JI-402 96 1,1023 10,02
OY]IM -1652 JI-1052 95 1,095 6,78
OV]IM - 3913 JI-3003 98 1,063 453

Ha BrOopoMm »3Tame CHHTE3UPOBAHHBIE OJUTOYPETaHAUMETAKPUIATHI
OBUIM HCIIOJIb30BAaHbl B KaYECTBE TEXHOJIOTHYECKUX OOABOK B PE3UHOBBHIE
cMmecu pa3nuaHoit npupoasl Ha ocHoBe BHKC n CKMC ot 5 o 15 macc. 4.
Jlo6aBKkM BBOAWINCH Ha 3Tale NPHUTOTOBICHHS PE3MHOBONH CMECH IOCIIe
BBE/ICHHUS TEXHHYECKOTO yIJIepoja. YCTAaHOBJICHO, YTO TPH BBEACHUH IO
10 macc. u. OYAMA 3913 B pesuny Ha ocHoBe BHKC ymyumaer Taxue
CBOMCTBA, KaK M3HOCOCTOHKOCTh PE3UHBI Ooiiee ueM B 2,5 pasa, MpouHOCTh
noBeImIaeTcs Ha 15 % npu coxpaHeHUH 37aCTHYHOCTH MOAU(DHUIIMPOBAHHBIX
PE3HH.

OCOBEHHOCTHU VIIPABJIEHIA OTXOJAMU
I-V KJIACCOB OITACHOCTH B UYBAILICKOM PECITYBJIMKE

10.B. Unbuna, K.b. Muxaiinosa, gorent T.I'. KoncTanTnHoBa
Uysaickuii rocynapcTBeHHbIN yHUBepcuTeT nuMenu U.H. YabsHoBa

Crnoxwusmasics B Poccuiickoit denepannu curyanus B odmacta odpa-
IICHUS C OTXOJAaMH BeJIET K ONACHOMY 3arpsi3HCHUIO OKpY’KaroIeH cpesl,
HEpaIMOHAIBHOMY UCTIONB30BAaHUIO MPUPOHBIX PECYPCOB, 3HAUUTEILHOMY
9KOHOMHYECKOMY YINEpOy U MPEICTABISICT PEajbHYI Yrpo3y 370POBBIO
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COBPEMEHHBIX U OyIyIIMX IMOKOJIEHHH CTpaHbl. B OOiBHIMHCTBE CilydaeB
OTXOJIbl MPOCTO COOMPAIOTCS Ul 3aXOPOHEHHs Ha IOJMIOHAaX W CBaJKaXx,
YTO BeJET K OTUYXKACHHIO CBOOOIHBIX TEPPUTOPHI B MPHUIOPOJIHBIX paii-
OHaxX W OrPaHUYMBAET MX HCIOJIb30BAHUE JUIS CTPOUTEIBCTBA XKHJIBIX 371a-
HUH.

B Yysamickoii Pecriy6muke (UP) 0HO#H M3 MPUOPHUTETHBIX 3a1ad, Tpe-
Oyrommx Oe30TIaraTeIbHOTO pPEUICHUs, SBIACTCA CO3JaHHE CHCTEMbI
YIpaBIeHUS] OTXOJAaMH, TaK KaK BMECTHMOCTb CYIIECTBYIOIINX OOBEKTOB
pasmemenns ThO B ocHOBHOM HcdepnaHa. [{ns pemenus 3ajad Mo MOBBI-
LIEHUIO YKOJIOTHYecKoi Oe3zomacHocTn Ha Tepputopun UP paspaborana
pecrryOnukaHcKass 1eneBas mporpamMma «[IoBBIIIEHHE 3KOJIOTHMYECKOH
6e3onmacHoctr Yysamickoit PecrryOmmkn Ha 2010-2015 rompr». «PexynbTH-
BallMsl CAaHKI[MOHMPOBAHHOW CBAJKH TBEPJABIX OBITOBBIX OTX0/O0B I'. YeOOk-
capbI» BKJIFOYEHA B NPOEKT JJAHHOW MPOTPaMMBI.

Lenpto pabOTHI SBISUIOCH ONpeneeHHe 0COOCHHOCTH YIpaBJIEeHHs OT-
xonami |-VkinaccoB onmacHOCTH Ha npeanpustusx Yysamickoit PecmyOmmxu.

beutn npoananusupoBanbl JaHHble 00 orxonax 11 mpennpusituii YP,
NPE/ICTaBIICHHBIE B NIPOEKTaX HOPMAaTUB 00pa30BaHMsl OTXOJOB U JIMMHUTOB
Ha ux pasmennenus (ITHOOJIP)». ITo pe3ynbraTaM MHBEHTapU3alMU OBLIO
OIPE/IeNICHO KOJINYECTBO BHIOB OTXOJOB (TabiuLa).

KonnuecTBo 0TX0/10B Pa3IMYHBIX KJIACCOB ONACHOCTU
Ha npeanpustusix Yysarnickoi Pecrryomuku

Hassanue KosyecTBo BUJIOB OTXOI0B
MPENPHUITUSL Uroro |l xmacca |l kmacca|lll kmacca| IV knaccaV knmacca
OMAacHO- | OTACHO- | OMACHO- | OMACHO- |OMacHO-
CTH CTH CTH CTH CTH
1. OAO «AKkOHI» 33 1 1 6 15 10
2. ABC Dnextpo» 12 1 0 3 2 6
3. OAO «Arperar 35 1 0 5 19 10
HBIHA 3aBOJI»
4. TIMK-52, 32 1 1 4 14 12
r. Ko3moska
5.UDA3 25 1 0 3 8 13
6. OAO «Dnek- 35 1 1 5 12 16
TpOM»
7.TOIT - 3 16 1 0 4 1 10
8. UXBK 42 1 1 8 17 15
9. Moprayrir. 23 1 1 5 10 6
MOJI3aBO/]
10.YOCHH, 24 1 1 2 11 9
r. [{uBniabck
11. 9TV um. 37 1 1 4 16 15
N.H.YapsnoBa

342




B pesynbTate OCHOBHOM I€ATEIBHOCTU HA UCCIIENYEMBIX IIPEAIPUITH-
sIx oOpazyercs ot 12 1o 42 BHIOB OTXO/I0B Pa3IHMIHBIX KJIACCOB OIIACHOCTH.
W3 uwux: | xmacca omacuoctu — 1 Bujg, |l xmacca omacHoctd — 8 BUIOB;
Il kimacca onmacHoctu — 10 8 BunoB; |V knacca onacHoctd — 10 19 BunoB;
V knacca ormacHocTH — 10 15 BUioB.

Takum obOpa3om, B OCHOBHOM 00Opasyrotrcst oTxonsl |V u V kiaccos
OMacHOCTH (MaJIOOMaCHbIE M MPAKTHYECKH HEOMACHBIE).

CBeneHns 0 Tiepeaye 0TXOI0B IPYTUM HPEANPHATHIM U OpTaHU3aIlH-
SIM C LEJbIO TIepepadoTKH, 00e3BpeKUBAHHS U/UITH 3aXOPOHEHUSI, IETAITBHO
[0 KaXJOMY BHJY OTXOJOB OTpakeHbI B «CXeMe OMepanuOHHOTO JIBHXKE-
HUS OTXOJIOBY» TPEATIPHSTHS.

Ha o6Ge3BpexxuBarnne B HIIO «MepKkypuii» HampaBISIOTCS OTXOJBI
| ximacca omacuoctu. B HITO «Okosorus» Ha nepepaboTKy NepeiaroTcs
orxonsl | n 11l kimaccoB onmacHoCTH.

Bonbmias gacte otxom0B |V u V kiaccoB omacHocTd (MaloONacHbIe U
MPAKTHYECKHA HEOMACHBIE) MO JIOTOBOPY CO CIIEIMATU3UPOBAHHBIME XO3SH-
CTBaMHM BBIBO3HTCSl HA 3aXOPOHEHHUE HA CAHKIIMOHUPOBAHHBIC CBAJIKH.

Opnnako aHamu3 00pa3yIOUINXCS OTXOHOB MPENNPUATHHA IOKa3al, YTo
MPAKTUYCCKH BCE BUIBI IPOMBIIUICHHBIX WA OBITOBBIX OTXOJIOB IMPHUTOTHBI
JUTSl BTOPUYHOM MepepaboTKK U MOCIIEAYIONIET0 UCTIOIb30BaHMs (PHCYHOK).

O6panieHue c 0TXoJaMM npeanpuaTnii YyBamckoit Pecny6mmku, %

W OAO «AKKOHA»

m ABC DnekTpo

WYY um.U.H.YnbaHoBa
W ArperaTtHbii 32804,
mMNMK-52

mYDA3

W OAO «InekTpom»

mTOU-3
20
YXBK
10 I
Moprayuw. monsason
o | |
o

YOCUH

n GoTka 2axopoHenne Wcnonbsosanie

Jlyist Kax0ro BUa OTXOIOB CYIIECTBYET MHAWBHUIyalbHAsl TEXHOJO-
rusi 1 000pyI0BaHuUE MO TiepepaboTKe BTOPChIPbs. Tak, i OCYIIECTBICHUS
pasjieNieHns OTXOJ0B Ha Pa3IMUHBIE TPYIIIbl MATEPHATIOB MTPUMEHSIOTCS
pa3IuuHbIC BU/IbI CETAPaIHH.

Takum o6pazom, 6oree 45 %, a Ha oTAenpHEIX npeanpusaTrsax 1o 80 %
BUJIOB OTXOJIOB MOTYT OBITh IEPEPaOOTAHbI U BOBJICUCHBI B XO35HCTBEHHBIN
000pOT B KA4eCTBE BTOPUYHBIX HCTOUHHUKOB CHIPhS M DHEPTOPECYPCOB.
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Yrunusanus OTXOJ0B Ja€T 3HAYUTEIbHBIM 3KOJOIMYECKUM U KOHO-
MHUUYECKHH 3¢ QEKT, MO3BONAET CYIIECTBEHHO YMEHBIINTh TEXHOTCHHYIO
Harpy3Ky Ha OKPY’KaloIllylo Cpey B YCIOBHSX MPOJOJDKAIOIIErocsi HeoOpa-
TUMOI'O COKpPalleHUs] IPUPOAHBIX PECYPCOB.

MHorocTopoHHEE U TITy0OKO€ pelieHne mpoOsieMbl yTHIN3AHUN U TIe-
pepabOTKH TNPOMBIIUIEHHBIX OTXOJIOB, pa3BUTHE pecypcocOeperaroimx
TEXHOJIOTUH — JIMTEIbHBIA U KPOIOTIUBBINA IIPOLIECC, KOTOPBIM MPEACTOUT
3aHUMATLCS PAOY MOKOJIEHWH YYEHBIX, WH)KEHEPOB, DKOJIOIOB M MHOTHMX
JPYTHUX CHEIMAINCTOB.

BJIMSTHUE HATIOJIHUTEJIEM HA CBOMCTBA TEPMETHKOB
HA OCHOBE MOJIJU®UITTPOBAHHOI'O BYTUJIKAYUYYKA

N.B. UmamytauaOB, ipodeccop FO.H. XakumymmuH,
noueHt P.1O. Tanum3ssiHoBa
KazaHckuii HallMOHAIBHBIN UCCIIEI0BATEIbCKUI
TEXHOJIOTMYECKUI YHUBEPCUTET

B COBPEMECHHOM MHUPEC I'CpMETUSUPYIOINE MAaTCPpUAJIbl HA OCHOBE BbI-
COKOMOJIEKYJIAPHBIX TTOJMMEPOB HIIH OJMTOMEPOB TIPUMEHSIOTCS BO MHO-
rux ctepax denoBeueckoi mesrenbHOCTH. Cpelin MHOKECTBAa TepPMETH3H-
PYIOIIUX MaTepHajoB OCOOYI0 HHMIIY 3aHMMAIOT HEOTBEpXkIaeMbie (HEBbI-
CBHIXAONINE) TEPMETHKM HA OCHOBE BBICOKOMOJIEKYIISAPHBIX KAydyKOB-
SIIACTOMEPOB, MPAMBIM Ha3HAYEHHEM KOTOPBIX MOKHO CUHUTATh TepMETH3a-
U0 pa3’béMHbIX COGHHHGHHﬁ. O[[HaKO O6HaCTI) MMPUMEHCHUSA HEBBICBIXAl0-
[IAX TEPMETHKOB 3THM HE OTPAHHYMBACTCS, ¥ OHH MIMPOKO HUCIIONB3YIOTCS
JUTSL TEPMETH3AINH HEPa3heMHBIX COCANHEHUN U PasIMIHOTO POJa CTHIKOB
U IIBOB.

He[lOCTaTKOM, OTpaHUYUBAIOIIUM TPUMEHCHHUC HCOTBCPKAACMBIX
KOMIIO3UIIAA, SIBJISIETCS MX HEBBICOKAs MPOYHOCTD, BCIIEACTBHE Y€ro GOJb-
0¥ MHTEPEC MPEACTABISIIOT OTBEPKIAEMBIE HA XOJIOJI€ TEPMETUKHU HA OC-
HOBE 3JIaCTOMEPOB. W3BectHO MPUMEHCHUC NBYXKOMIIOHECHTHBIX I'C€PMCTHU-
kOB Ha ocHoBe Oyrtmikaydyka (BK), orBepikmaembix Ha xonoje. JlaHHbIe
TEPMETHKH CYNIECTBEHHO MPEBOCXOIAT MO (HU3MKO-MEXaHHIECKUM CBOMCT-
BaM I'€pMETHUKH HEOTBECPKIAACMOI'0O THUIIA, © HAXOJATCA Ha YPOBHC, a HOpOﬁ
JlaXke TIPEBOCXO/IAT CBOMCTBA OTBEPIKIAEMBIX TEPMETHKOB Ha OCHOBE peak-
IIMOHHOCITOCOOHBIX OIMroMepoB. C yueToM 3TOTO pa3pabaThIBAIHCEH OJTHO-
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KOMITOHEHTHBIE OTBEPXKIAEMbIE TEPMETUKH Ha OCHOBE MOM(UIIMPOBAHHO-
ro OyTHIKayJyKa.

W3y4anoch BIMSHUE COJEPIKAHUS WU MPUPOJIBI KaK aKTHBHBIX HAIOJI-
uureniedl — texuudeckoro yriepoaa (TY) mapox I1-803 u I1-324, tak u
MHEPTHBIX HAMOJHUTENEH (MeJ, KaoauH) Ha (HU3MKO-MEXaHUYECKUE CBOII-
CTBa TEPMETUKOB Ha OCHOBE MojaupuiupoBanHoro BK. Beiio BbIsABIEHO,
YTO MPHUPOJIA U COJEPIKAHUE M3YUYEHHBIX HAMOJIHHUTENICH HE OKa3bIBAIOT OT-
PHLIATEIBHOIO BIHMSHUS Ha TPOLECCHl OTBepiKacHHs. OmnpesieneHo OnTu-
MaJlbHOE COJIepP)KaHUE KaXIOr0 M3 BUJIOB HAMOJIHUTENCH. YCTaHOBJIEHO,
YTO TepMETUKH, HanoiaHeHHsie TY mapku [1-324, obnamator Gosiee BBICO-
KAMH MOKa3aTesIMU aITe3UOHHOM U KOT€3HOHHOMN MPOYHOCTH.

HE3AITIOTEBAIOIIUE IIJIEHKHW HA OCHOBE CMECH
MNPUPOAHLIX U CHUHTETUYECKHUX ITOJIMMEPOB

A.A. MensaukoBa, npodeccop P.M. I'apunos,
nmoueHt H.U. JIu, 3aB. mabopatopueit @.b. banabanosa
Kasauckuii HalMOHAIBHBIM UCCIEI0BATENbCKUI
TEXHOJIOTUYECKUI YHUBEPCUTET

B Hacrosiiee BpeMst U3 TIOJMMEPOB M3TOTABIHBAIOT ITHPOKHHA CIIEKTP
OIITUYCCKUX l/[3I[CJIl/II>i. Haan/IMep, OJHUMHU U3 HUX ABJISICTCS HE3aIIOTECBAKO-
IHe TUIEHKU U TIPOTHBOTA30B. AKTYaJIbHOCTH HACTOSIIEH paboThl 00Y-
CITOBJIEHAa HEOOXOAUMOCTBIO COBEPIICHCTBOBAHMUS CYIIECTBYIOIINX TEXHO-
JIOTU U3TOTOBJIEHHS HE3AMOTEBAIOIINX TUICHOK C IENbI0 YIYUIIEHUsS 3SKC-
TUTYyaTAIIMOHHBIX XapaKTEPUCTHK W CHIKCHUS MATEepUalbHBIX W 3HEPTEeTH-
YECKMX 3aTPaT MPH WX IPOU3BOJICTRE.

I/ISBeCTHO, 4YTO XKCJIaTHUH, HpHMeH)ICMbIﬁ B HACTOIIIEC BpeMﬂ JJIsL U310~
TOBJICHUS HE3AIIOTCBAIOIIUX IIJICHOK, XapaKTepI/l3yeTCﬂ JA0CTAaTOYHO BBICO-
KAMH TIOKa3aTesIMU BIaroeMkocT. OIHAKO s MOJydYEeHHs Tpebyemoit
PpabOTOCIIOCOOHOCTH IJICHOK TOJIIMHA UX JOJDKHA COCTAaBJIATH HE MEHEE
100 MKM, YTO MPEACTABISACT ONPECIICHHBIC TPYAHOCTH MPHU MX U3TOTOBIIE-
Hud. Hamu mipemiaraetcst MpW W3TOTOBJICHWH TIEHKH BMECTO JKelaTHHA
HCIIONB30BaTh TIOJIMMEPHYIO KOMIIO3HUIIHIO, B KOTOPOM YacTh KejJaTHHA 3a-
MCHCHA Ha HpOI[yKT BSaHMOﬂeﬁCTBHﬂ JKej1aThHa U KanMaJ'Ia C aKpI/IJ'IaMI/I'
oM. Takne TUIEHKH XapaKTEePU3YIOTCS YIIyUIIEHHBIMH SKCIUTYaTallHOHHBI-
MU CBOMCTBaMH (BJIarormoriolieHne, cBeTopaccesHue) U Gobiei paboTo-

345



CHocoOHOCThI0. KpoMe TOoro, mpu WX M3rOTOBJIEHUH 3HAYUTENIBHO CHHXKA-
I0TCSl MAaTEPUAJIO- ¥ DHEPro3aTPaTHI.

Crnenngpuueckoii 0COOEHHOCTBIO JKENAaTHHA SIBIISIETCS] €r0 CIIOCOOHOCTD
BOCCTAaHABJIUBATh CIUPAIEBUIHYIO CTPYKTYPY M IIOIVIOIIEHWH BJard, B
pe3ynbTaTe 4ero OH XapaKTepU3yeTCsl BBICOKHM BiaromoriomenueM. Tak-
e M3BECTCH PSJI IPYrHX BemlecTB (Kpaxmall, HONHaKpHIaMHu]I, TIOJHBHHU-
JIOBBIH CIUPT U T.J.), XapaKTePH3YIOMINXCs 00Jiee BBICOKOMH CTETEHbI0 Bia-
rororyiomienus [1-2]. OqHako M3roTOBJICHHE IUICHOK M3 HHUX NPEACTABISCT
OIpe/ieNieHHbIe TPYAHOCTH (MOJIMAKPHIAMHKL), JUOO HEBO3MOXKHO (Kpax-
man). Kpaxmain, kak MpaBHJIO, UCIONB3YIOT B KAueCTBE 3aryCTUTENS HIIH
HanonHuTenst. OH HMeeT BBIPaXKEHHYIO BOJOCBS3BIBAIOIIYIO CIIOCOOHOCTE B
pesynbTaTe KiedcTepusalii, HO He o0lajaeT IUICHKOOOpasylolei cro-
COOHOCTBIO.

[pencraBisyioch HHTEPECHBIM NPOBECTH XMMHUUYECKYI0 MOJH(UKALIIIO
XKeJATHHA C HCIIOJB30BAHMEM BEIIECTB, 00JIAAfOIINX OOJBLIOH CTENEHbIO
BJIArOTOTJIOIEHHsT ISl TOBBIIICHUS] TUAPOMHIHLHOCTH MOJIYYEHHOI'O CO-
enunenus [3]. B ganHo# paboTe moaydeH MPOMYKT B3aUMOACHCTBHS XKea-
THHA, KpaxMalia i aKpuiIaMua, KOTOPBId HCHOJIB30BAH ISl H3TOTOBIICHHS
KOMITO3HIUH C JKEJATUHOM B Pa3IMYHBIX COOTHOLICHUSIX.

VY TOJIy4eHHBIX IJIGHOK ONpENelsUId BJIAarolorjolleHne B COOTBETCT-
Buu ¢ meronukoit mo TY 13-0248633-788-89 u cBeropaccesHue 1mo mMeTo-
ke, n3noxenuou B TY 3-3.1531-77.

AHanu3 UCIBITaHUH TUICHOK, N3TOTOBJICHHBIX Ha OCHOBE IOJIMMEPHBIX
KOMIO3ULHHA, B KOTOPBIX YacTh JKEJAaTHHA 3aMEHEHA Ha MPOIYKT B3aUMO-
JEeHCTBUS JKEeJIaTHHA, KpaxMalla ¥ aKpuIaMpaa MOoKas3all, YTO IOJyYeHHbIE
IUICHKH XapaKTEePU3YIOTCSl YJIy4IIEHHBIMH JKCIUTyaTal[HOHHBIMH XapakTe-
PUCTHKaMH. BIaroeMKOCTb ciios yBenmdmBaercs B 10-12 pa3 mpu ymeHb-
IICHUH TOJIIIMHEI CJIOS B 2,5 pasa 1o CPaBHEHHUIO ¢ KOHTPOJIBHBIM 00pa3LIoM.

Jluteparypa

1. KypenxkoB A.B. PagukampHas comommMepu3anys —2-akpHiIaMHgo-2-
METHITPONAHCYIb(pOHATa HATPUS C aKPUJIATOM HATpUS B pacTBOpax: AWC. KaHI.
texH. Hayk // A.B. Kypenkos. Kaszaunp, 2011. 166 c.

2. Acxkanckuit A.A. XuMnueckoe cTpoeHHe M (HU3MYECKHe CBOMCTBA IOJH-
MmepoB // A.A. Ackayckuii, F0.1. MatseeB. M.: Xumus, 1983. 248 c.

3. esixonoB A.H., 3asmun IL.M. Ionumeps: B kuHOodoTOMarepuaiax. JI.:
Xumus, 1991. 240 c.
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UCCJIEJIOBAHME BJIMAHMS COCTABA HA CBOVICTBA
PEAKTUBHBIX TEPMETUKOB HA OCHOBE
STUJIEHITPOITMJIIEHAVNEHOBOI'O KAYUYYKA
" CHJIOKCAHOBBIX OJIMTTOMEPOB

JL.U. Mypra3una, npodeccop F0.H. Xakumymnnun
KazaHckuii HallMOHaIbHBIN UCCIIEN0BATEILCKON
TEXHOJIOTMYECKUI YHUBEPCUTET

KoMmrmo3uimoHaeIe MaTepranbl Ha OCHOBE 3THIICHIIPOIMICHANCHOBOTO
kayuyka (CKOIIT) oTiuyaroTcsi yCTOHYMBOCTBIO K JICHCTBUIO TEPMOOKHUC-
JUTEJILHOTO M aTMOC(EPHOTO CTapeHus, 001agaloT BBICOKOH XUMHYECKOH
CTOMKOCTBIO K Pa3In4YHBIM arpeCCUBHBIM cpefaM. B ciyuae HeoTBepikaae-
MbIX repMeTHkoB Ha ocHOBe CKOIIT OCHOBHBIM HETOCTaTKOM TaKUX KOM-
MO3UIMH SBJISIETCS MJI0Xasi aare3usi K OOJBLUIMHCTBY CYOCTPaTOB, HEBBICO-
Kas IPOYHOCTh M BEPXHHUM TeMIepaTypHbIH Ipeaes SKCILTyaTaluy.

OjHUM U3 IyTed MOBBIMICHUS are3MOHHBIX, (PU3UKO-MEXaHUUECKHX
CBOMCTB M pacIIUPEHUs TeMIEepaTypHOro MHTEpBajia SKCIUTyaTal[uH SBIIS-
eTcs BBEJICHHE B COCTaB KOMITO3HIINH PEaKIIMOHHOCIIOCOOHBIX OJIMTOMEPOB
(PCO), He oTBepKHAIOLIMXCS B CpEJie IacTOMepa B TEUECHHE BCETrO CPOKa
XpaHeHHs, HO 3((PEKTUBHO OTBEPXKIAIONIMECS O] JAEHCTBUEM BIIark BO3-
Iyxa. OTO TO3BOJSIET HCIIOI30BaTh TaKHE T'€PMETHKH B OoJiee JKECTKHX
YCIIOBUSIX HKCIUTyaTalliM U CYHIECTBEHHO PACIIUPSET 00JIaCTH BO3ZMOXKHOTO
UX IPUMEHEHHUSI.

[MonyueHHbIE TAKMM CIIOCOOOM PEAKTHBHBIE TEPMOIUIABKUE FEPMETUKHI
Ha ocHoBe CKOIIT mpencraBistoT co0o0il rHOpHUIHBIC KOMITO3HIIMH, CO-
CTOSILIME M3 OTBEPXKJICHHOH (a3bl pPeaKIMOHHOCIIOCOOHOTO OJMroMepa
(PCO) pacnpeneneHHON B cpelie HEOTBEPKACHHOTO AIIACTOMEpA.

N3ydanace BO3MOXKHOCTb MOJTYYEHUS HAMOJHEHHBIX PEaKTHUBHBIX Tep-
METHUKOB, IIyTEM COYETaHUs YTHIIEHIponwieHaueHoBoro kayuyka CKOIIT-
50 u Hu3KOMOJNEKYIsIpHOTO cuiokcanoBoro kaydyka (CKTH mapku A) c
KOHLEBBIMH THAPOKCHIBHBIMHU TPYIIIIAMH.

HccnenoBaHo BIMSIHAE CONEPXKAHUS CHIIOKCAHOBOTO OJMIOMEpA, CO-
nojumepa stuiieHa ¢ Bunmianeratom (COBA-11808-340), BUHUITPUITOK-
cucmiana (BTOC), pasnuunbix Hamonautenei (mpupoxansii men MT/I-2,
Pocun-175, BC-120) Ha cBO#cTBa pEaKTHBHBIX TEPMETHKOB Ha OCHOBE
CKOIIT. YcraHOBIEHBI ONTUMANBHBIE PEXUMBI CMEIICHUS U OTBEPKICHUS.

beuto ycranoeneno, yro CKTH cmocoGen oTBepxaaThCs B Cpeiie
CKOIIT B npucyrcTBHM BiIarn BO3JyXa ¢ 00pa30BaHHEM HENPEPBIBHON
TPEXMEPHOU CEeTKH, IpH coaepkannu He MmeHee 20 mac. .
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[Mony4yeHHBIE TEPMETHKHA OONAJal0T  MOBBIIICHHBIMH  (DU3HKO-
MEXaHHYECKHMHU W aJ['e3MOHHBIMUA CBOWCTBAMH MO CPABHEHHIO C HEOTBEp-
xaaembiMu 1 «hot-melt» repmernkamu Ha ocHoBe CKOIIIT u cmocoGHbI
s ekTuBHO nepepadaThIBaThCs yKe mpu Temneparypax 130-150 °C.

YIIVUIIEHUE ITPOIECCA O30HNPOBAHMA CTOUHLIX BOJ,
C UCITOJIb3OBAHMUEM CEPHUCTOI'O MAPT'AHIIA
W ITIEPEKNCH BOOOPOOA

Hro Kyen Kyn, A.A. CubararymmH, T.C. CutmypaTos,
E.N. T'puropees, A.A. [leryxoB
Kasanckuit HalmoHaNbHBINA UCCIIET0BATEIbCKUH
TEXHOJIOTHYECKUI YHUBEPCUTET

XWUM3arpsi3HEHHbIE CTOKH TPOU3BOJICTBA CTHUPOJIA M OKCHJA MPOIHUIIe-
Ha koMmmuiekca OAO «HwkHekaMCKHe()TEXUM>» XapaKTepU3YIOTCs BBICOKON
Harpyskoil mo opranuke, mpu 3tom XIIK (xumuueckoe morpedieHue Ku-
cinopon) Bapeupyetr ot 30 000 no 450 000 mr O,/n ¥ BBICOKOI HIETOYHO-
crpto (PH xonebnercs ot 12 no 13). Crkopocth 00pa3zoBanus HedTe3arpss-
HEHHBIX MTPOJYKTOB B BOAHBIX 9KOCUCTEMAaX HAMHOI'O MPEBHIIIAET CKOPOCTh
uX OMOJerpaialiii €CTECTBEHHBIM ITyTEM.

Hamu ObLIO NPOBEACHO HCCIEIOBAaHUE BIUSIHUS J100ABOK HA IIPOIIECC
o3onupoBaHus. Kaxapiil onbIT npoBomiu 3a 60 MuH, B KauecTBe J100aBOK
ucnonb3oBanu MnSO, n H,O, ¢ pasHeiMu KoHueHTpauusimMu. Konsepcus
XIIK cocraBmsia 50,2 % npu HekaTalMTUYECKOM O30HHPOBAHUH, TOTIA
KaK CTeleHb OYHMCTKHM B CIIy4asx HCIIOJb30BaHMS J100aBOK ObUIa HAMHOTO
Beie. OnTuMansLHOEe KoaudyecTBo Aobasiennoro MnSO, cocrasusio 0,1 %
Macc., mpu 3ToM 3¢ dpexTuBHOCTh ouncTku gocturaia 80,1 %. [MomyueHnas
BbICOKast 3()(EKTUBHOCTD CBSI3aHA C TEM, YTO MPH HAJTMYUK MapraHiia 030H
Ype3BBIYAHHO OBICTPO pasziiaracTcsi B BOJAHBIX paCTBOpAx M 00pa3yercs ruj-
pokcuibHbI  pagukan [1-5]. Hawnyumuit pesynbrar 030HHUPOBAHHS
(90,5 %) mabmomancs npu wucnonszoBanun H,O, B komuuectse 0,075 %
Macc. OTO MOXKHO OOBSICHUTB, 4TO Hcojb3oBanue H,O, B kadecTBe kaTa-
JIM3aTopa B MPOIECCe 030HUPOBAHMS MOBBIIIAET KOJIMIECTBO 00Pa3yOIIHX-
cst rupokcwibHbIX paaukanos ((OH) [6]. Crenens ynanenus MeTuieHu-
kapobunona cocraBmia 99 %, torma kak 3TWiIOEH30J, aneTO(EHOH, U aj-
KI()EHOIIBI TIOJIHOCTBIO MCU€3alIi U3 BOJHOIO CTOoKa mnociie 60 MuH 030HH-
poBanus. Cumxenne XIIK no 3uauenus 3420 mr O,/n cmocobCTBOBAO
OUMIIIEHHOW BOJIE, MPUTOAHON IS OKOHYATEIHHOW OYUCTKH OWOJIOTHYe-
CKUM METOJIOM.
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BJIMSIHUE COCTABA HA CBOMCTBA PEAKTHBHBIX
I'EPMETHUKOB HA OCHOBE 3TUJIEHITIPOITMJIEHIMEHOBOI'O
KAYYYKA 1 YPETAHOBBIX OJIM'OMEPOB

W.A. Hukynbues, JI.U. Mypra3zusna, npodeccop 10.H. Xakumymniann
Kazanckuii HallMOHAIBHBIN UCCIIEI0BATEIbCKUI
TEXHOJIOTUYECKUIN YHUBEPCUTET

PeakTnBHBIC TEPMOIIIIABKHE IEPMETUKH Ha OCHOBE 3JaCTOMEPOB — 3TO
TEpPMOPEAKTHBHBIC, OJHOKOMIIOHEHTHBIC, TMOpHIHBIE TEPMETHKH, Ipel-
CTaBJISTIOIIME COOOH B3aMMONPOHHUKAIONIYI0 CETKY XMMHYECKH HEOTBEp-
KIAEMOH TepMO3JIaCTOINIACTHYHON (ha3bl (ITHICHIPOIIMIICHAUCHOBBII Kay-
gyk (CKO3IIT)+comonumep stunena ¢ Bununaneratom (COBA)) u otsep-
KIAEMOIi mociie HaHeceHus (Mo JeHCTBHEM BIIArH BO3/1yXa) OJUTOMEPHOM
¢assl (yperanossie PCO). Takue repMETHKH COYETAIOT B ce0e CBOMCTBA Kak
HEOTBEP)KAAEMbIX TEPMOIUIABKHX, TaK M OTBEPIKAAEMBIX OJMIOMEPHBIX
TePMETHKOB.

W3y4anace BO3MOXHOCTb IOJY4Y€HHs PEaKTHBHBIX T€PMETHKOB Ha OC-
noBe CKOIIT nyrem Momudukaiuu yperaHoBbiMU popronumepamu (DIT)
C KOHIIEBBIMH M30IMAaHATHBIMA W CHJIAHOJNBHBIMH TPYNIaMH Ha OCHOBE
ommrookcunponmieHrmkoneid 3603, 6003 1 oMUroTeTpaMeTHICHTITHKOIIS C
MM 1000. HUccnemosano BiusHue conepxanus DI, ycnoBuit cmemeHus 1
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OTBEPXKJICHHUS, PA3IMYHBIX MOANGHUIMPYIONIUX 100aBOK Ha CBOWCTBa IO-
JIy4E€HHBIX T€PMETHUKOB.

BbUIO yCTaHOBIIEHO, YTO MOJyYEHHBIE PEaKTHUBHBIE TePMETHUKH 00JIa-
JIAFOT TIOBBIIICHHBIMU (M3MKO-MEXaHUYECKUMU M aJAre3MOHHBIMU CBOWCT-
BaMH M cHOCOOHBI 3((EKTUBHO INepepadaThIBaThCS YKe PU TeMIlepaTrypax
130-150 °C.

[OBBIIIEHUE TEPMOYCTOMYMBOCTH ITOJIMYPETAHOB

M.A Iacep6, npodecccop N.H. bakupora
KazaHckuii HaLMOHAIbHBIN UCCIIEA0BATEILCKUN
TEXHOJIOTHUECKHUI YHUBEPCUTET

UsBecTHO, yto mosmypetansl (1Y) xapakTepH3yloTcs HEZOCTATOYHO
BBICOKOI TEpMOYCTOHYMBOCTBIO. TeMmmepaTypHBIH Mpenes SKCILTyaTaluu
ykaszaHHbIX MaTepuanoB cocrasmsier 120 °C [JIur.]. OmauMm u3 cnoco6oB
MIOBBILIEHUS] TEPMO-, TETLJIO- ¥ OorHecTorkocTH I1Y siBisiercst MmoauduKanus
CTPYKTYPBI MCXOJHOTO ONUro3(upa IyTeM BBEJICHUS B €ro IIElb TEPMO-
CTOMKMX Tpymm, Harmpumep, (eHWIbHbIX. B Hacrosiiee BpeMsi MPOMBIII-
JICHHOE WCTIONIb30BaHUE apOMaTHYECKUX onuro3¢upos B cuntese [1Y orpa-
HUYHUBAETCS NPOU3BOAHBIMU ()TaJIEBOro aHTHApHuia. B Hactosmei padore
npeasaraeTcs Mojly4yarh CJI0KHBbIE apOMaTHYECKUE OJMIrod(HUpbl Ha OCHOBE
JIMOJIOB, COZEPIKAIMX B CTPYKTYpe HapHble (heHHJIbHBIE TPYIIIBI — THUIPO-
KCHATHJIMPOBAHHBIX MTPOU3BOAHBIX JH()EHHUIIONIIPOIIaHa.

Onuro3(upsl CHHTE3UPOBAIN METOJIOM IOJIMKOHACHCALMH B paciliaBe
apoMaTHYEeCKOro Jjuojia u  anu(aTHUYECKOW JTUKApPOOHOBOH KHCIOTHI.
Crpyktypa onuromepon noareepxkaeHa MK cnekrpockonueid.

[TY-nneHkn moiaydand OTBEPXKICHHEM JIAKOBOM KOMITO3UIIMH, TPHUIO-
TOBJICHHOM M3 CMHTE3UPOBAHHOTO OJIMroddupa M IMOJMH30IHaHaTa TIPH UX
9KBUMOJIbHOM COOTHOIIEHHUH. J{JIs1 3TOTO K pacTBOPY OJIMTOMEpPA B STUIIALIC-
TaTe MPUINBAIN PACUCTHOE KOJIMYECTBO M30I[MaHATa, CMECh TIEPEMEIIHBAIIN
n yepe3 20 MUH HaHOCHJIM Ha IuIacTUHY M3 (roporacta. [locne Bbichixa-
HUSI IO CTETIeHN 1 IIeHKy OTBEp KAl B TEPMOIIKady B TCUCHUE Yaca Mpu
100 °C.

TepMOCTOMKOCTD IIIEHOK ONPEENIA METOJOM TEPMOIPaBUMETpUYE-
CKOTO aHaJlM3a, TEINIOCTOMKOCTh — METOJIOM TEPMOMEXAHUYECKOTO aHaJH-
3a, OTHECTOWKOCTh — IO ITOKA3aTeI0 OTHEOMAacHOCTH MaTepHana. Y CTaHo-
BUJIM, YTO nostydeHHble I1Y He ABISI0TCS OTHEONACHBIMHU, XapaKTepU3yIOT-
Cs OBBILIEHHOU TEPMO- U TEIIOCTOUKOCTBIO.
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BJIIMAHWUE AHTUCKOPYMHI'OB
HA CBOHCTBA OBYBHBLIX PE3MH

E.M. IloptHOBa,
kaHJ. TexH. Hayk H.®. Yumapun, npodeccop H.U. Konpuos
UyBaimckuii rocy1apcTBeHHbIN yHUBepcuTeT umenu M.H. YabsHoBa

W3BecTHO, UTO aHTUCKOPYHUHTH OTHOCSTCS K TEXHOJIOTHIECKAM J00aB-
KaM, KOTOpbIE IPEeAOTBPAIAIOT MPOLECcC MOABYIKAHU3ALUN HpU Iepepa-
0O0TKE pEe3WHOBBIX CMecel M YIyYIIaroT MX TEXHOJIOTWYECKHe CBOWCTBa. B
HaCTOsIIee BpeMs B KaUeCTBE aHTHCKOPYHMHTA B PE3MHOBBIX CMECSX C cep-
HOW BYJIKaHM3YIOUIEH CHCTeMOW ucnoib3yercs N-HUTpo3oau(eHIaMuH
(N-HADA). Hamu mccriieioBaiach BO3MOXHOCTh MPUMEHEHHSI BMECTO He-
ro KyOOBOTO OCTaTka MPOW3BOJICTBA (DTANEBOTO aHTHAPWUAA — IMPOAYKTA
3IIP B mepenoBOil U MOAOIIBEHHON OOYBHBIX PE3MHOBBIX cMecsiX. Pe3uHo-
Bble cMecu Biiroyanu kayuykun CKU-3, BHKC-40AMH, CKMC-30APKM-
15, cepy, cynbdenamun L, HadTram-2, nHHKOBBIE Oennia, CTeapuH, TeXHU-
YeCKUH yriepoa U ApYyrHue WHIPEeJUEeHTHl. Pe3MHOBBIE CMECH FOTOBMIM Ha
naboparopusix Banbliax JIb 320 150/150 npu 0AMHAKOBBIX YCIOBHSIX CMe-
menus. CTaHmapTHEIE 00pas3lbl PE3HMHOBBIX CMecel BYJIKAHH30BATH TPH
150 °C B Teuenne 30 muH. /i MOJTYYEHHBIX PE3UHOBBIX CMECEH MCCIeIo-
BaJMCh PEOMETPUUECKUE CBOMCTBA — BA3KOCTh M CKJIOHHOCTH K INPEXIe-
BpeMeHHOH BynkaHu3anuu Ha peomerpe MDR 3000. /s BynkaHU3aTOB TIO
CTaHJAPTHBIM METOIHMKAM OIpPENeIBIINCH (PU3UKO-MEXaHHYECKIEe CBOHCTBA,
tBEépAocTh no [IIOPy A, nuctupaemMocts U comnpoTuBieHue pazaupy. [loka-
3aHO, uTo 3aMeHa N-HJI®A nHa nponykt 3[1P mpuBOAXT K MOHMKEHUIO BSI3-
KOCTH U CKOPOCTH TOABYIKAHH3aIMH O00EHX PEe3WHOBBIX CMEceH, UTO IIo-
3BOJIIET YJIYUIINTh MX TEXHOJIOTHUYECKHe cBoicTBa. CienoBarenbHO, Ipo-
nykt 3P obecrieunBaeT OTHOCUTENHHO OOJBIION WHAYKIIMOHHBIN MEPUOL
Ipu TiepepadoTKe PE3MHOBBIX CMECeH M BRICOKYIO CKOPOCTh UX CTPYKTYPH-
pOBaHUS Ha CTaJUM ByJIKaHU3alMU. BynkaHu3aTsl mepenoBoil M mojomi-
BEHHON pE3UWHOBBIX cMmeceid, cogepxaiue npoaykT 3IIP, ynoBneTBopsoT
TpeOOBaHUSIM HOPMATHBHO-TEXHHYECKOH JOKYMEHTAINH, TIPEIBSIBISEMbIM
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o J1e(pOPMaIMOHHO-TIPOYHOCTHBIM CBOWCTBAM K HUCCICIYyEMBIM pPE3MHAM.
OHHN 007amaoT ONM3KUMH 3HAYEHUSAMH (DU3UKO-MEXaHHYECKHX CBOMCTB,
TBEPJOCTH, UCTHUPAEMOCTH M COIPOTUBICHUS DPAa3AUPy K BYJIKaHU3aTaM,
conepxamuM  N-HJIDPA. HccrnemnoBaHus METOJOM TepMOIpaBUaAMETPUU
pe3uH, colepKauX aHTUCKOPYMHTH, ToKkazand, 4to 3ameHa N-HJIDA na
npoxykt 3I1P mpakTHuecku He BIMSET HA UX TEPMOCTOWKOCTh. Takum 00-
pasom, B pe3yJbTaTe MPOBEIEHHBIX UCCIIEOBAHUA YCTAaHOBIEHO, YTO MPO-
nykt 3I1P MoxeT OBITh MCIIONB30BaH B KaueCTBE aHTUCKOPYHMHTA B OOYB-
HBIX PE3MHOBBIX CMECSX.

MEXAHU3M KATAJIMTUYECKOM PEAKLIMNA
JUMETUIIKAPBOHATA C IIEPBUYHBIMU AMUHAMN

A.B. Canoxxaukos, pocgeccop S.J. Camynios, noueHT A.5. CamymninoB
KazaHckuii HaLlMOHAIbHBIN UCCIIEA0BATEILCKUN
TEXHOJIOTHYECKUH YHHUBEPCUTET

Jns m3ydeHnss MeXaHW3Ma peaknuil JUMeTHIKapOoHaTa ¢ aMHHAMH
MBI HCIHOJIB30BAJIM MOJEIBHYIO PEAaKIUI0 C METHIAMHHOM. MeXaHU3MBbI
peakiuii u3yyald Ha MpUMepe B3auMOJCHCTBUII ¢ y4yacTueM yuc-yuc-
KoH(opMepaarMeTHIKapOoHaTa. IIpoBenenHOE HaMH KBaHTOBO-
XMMHUUYECKOE M3Y4YeHHE PeaKLUH JUMETHIKapOOHaTa ¢ METHIAMHUHOM IIOKa-
3aJI0, YTO B3aUMO/ICHCTBUE BKIIOUAET CIIEAYIOUINE CTaIUH!

0
1 I
Zn,0, + H;C~NH, + H;CO—C—OCH; —» Zn,0; * HyC-NH, * H,CO~C—~OCH; —» TSI

1 Ila jis M1 i

0
n Il
Zn404 + H;C-NH-C-OCH; + CH;OH =—  Zn4O4 ® H3C-NH—=C-OCH;+ CH;0H

1 v IVa M2

B xone npeBpamnieHns 3a cdeT B3aUMOACHCTBHUS KacTepa OKCH/IA ITUH-
ka ZnyO,4, MOJEKYT METHIIaMUH M TUMETHIKapOOHaTa MepBOHAYAIBEHO 00-
pa3yercs mnpeapeaklMOHHbIM KoMiuiekc. [lpeapeaklMOHHBIN KOMILIEKC
Yyepe3 Mepexo[HOC COCTOSHKE, B KOTOPOM MPOHMCXOUT MHUTPALUS MPOTOHA
OT aToMa a30Ta METWJIaMHHa K aTOMY KHCJIOpOZa 00pa3yeT Mociepeaxiii-
OHHBII KOMILIEKC. [lociepeakiMOHHbI KOMILICKC pacmaaaercs ¢ oopaso-
BaHUEM METAHOJIA M KapOamaTa 1 okcuaa iuHkKa ZngO,.
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BJIMSIHUE KPEMHUMOPT AHUYECKOI'O MOJIU®UKATOPA
HA CBOMCTBA COIIOJIMMEPOB TUJIEHA C BUHUJIALIETATOM

A.A. Cnecapesa, nonest H.E. TemHukosa
Kazauckuii HalMOHAIbLHBIM UCCIEI0BATENbCKUI
TEXHOJIOTUYECKUN YHUBEPCUTET

B HacTosiiiee BpeMsi UMEIOTCSI ONpe/Ie/IeHHbIE OTPaHHYCHHUS] CHHTE3a
NPUHIUITHATFHO HOBBIX MOJMMEPOB U B CBS3U C 3THM B HCCIIEIOBAHHAX
MOCJIEIHUX JIeT 00Jiee OTYSTIIMBO MPOSBISAETCS TEHACHIINS CO3/IaHUsI MaTe-
pHAJIOB C 3apaHee 3aJaHHBIMH CBOMCTBAMHU B CTOPOHY MOJAMU(DHUKAIIUH
CBOWCTB TPaJUIMOHHBIX MOJMMEpoB. OHUM 13 3()(EKTUBHBIX MOAU(HKA-
[IU CIOCOOOB SIBISIETCS CUIIAHOIBHOE CTPYKTYPHUPOBAHHUE TIOIHONC(HUHOB.

Lenbro AaHHON PabOTHI SBUIIOCH M3YYEHHE BO3MOXKHOCTH HCIOJB30-
BaHUSI aMHHOCHIIAHOB B KaYeCTBE CIIMBAIONIMX areHTOB COMOIMMEPOB ITH-
JIEHA ¢ BUHHJIALETATOM M MajienHOBbIM anruapugom COBAMA9305 (CO-
BAMAZ26) u COBAMA9307 (COBAMA13), a taxxe onpeaencaue odnac-
TH COCTABOB KOMIIO3HUIIMH C YIy4IICHHBIMUA XapaKTePUCTHKAMH.

Just cpaBHeHUss OBbUTH BBIOpAHBI CIICAYIONIHE MOIUGBHUKATOPBL: Y-
amuHonpormwitpudTokcucunan (AIM-9), u N — [3-(TpumeTokcucum)
npornwi]-3tunenauamus (JAC).

BBeleHHe aMHHOCHIAHOB OKAa3bIBACT BIUSHHE HA HM3MCHEHHE OSKC-
[UTyaTallMOHHBIX CBOHCTB KOMIO3HIUH. DU3NKO-MEXaHUUECKHE UCTIBITAHUS
MOKa3aiu, 9T0 MOAU(DUKAINS COMOIMMEPOB ITUIICHA C BUHHJIALECTATOM U
MaJeHHOBBIM AHTHUAPHUAOM MO3BOJNSET  YIYYIIUTh JehOpMAIHOHHO-
MPOYHOCTHBIC MOKA3ATEIH.

IIpu BBeneHun amuHonponuiaTpudToKcucuiaasa B COBAMA mnpouc-
XOMUT 3HAYMTEIBHOE YBEINYCHHE MPOYHOCTH MOIU(MUIIMPOBAHHBIX ITOJIHU-
mepoB: COBAMA13 B 1,2 pasza (comepkanne AI'M — 7 % macc.), COBA-
MAZ26 B 2 pa3a (coaepxkanne AIT'M-9 — 10 % wmacc.), a Takxke COBAMAZ26
B 2,5 (conepxanue JAC — 7 %). [Ipu 3TOM HAOIIOIACTCSI CHIDKCHUE YJIH-
Henus B 1,2-1,3 paza yxke npu BBeaenun 3 %-ro moaudukaropa. OnHoBpe-
MEHHBI POCT MPOYHOCTH MPU CHIKCHUU OTHOCUTEIBHOTO Y/UIMHEHHS Xa-
PaKTEPHO JJISI CIIUTHIX MOTUMEPOB.

Takum 00pa3oM, B X0J[e MPOBEJACHHBIX HCCICIOBAHHN OBLIM OmMpesie-
JICHBI 00JIACTH COCTABOB KOMITO3HIHMI C YIIyUIICHHBIMH XapaKTEPUCTUKAMH,
KOTOpBIE MOXKHO ObLJIO OBl B JAJIbHEHIIIEM HCIOJB30BATh B Ka4eCTBE ajre-
3HOHHOTO MaTepHara.

353



ONE-POT CHUHTE3 4-AJIKNJI-2-AMUHO-7-TUAPOKCU-4H-
XPOMEH-3-KAPBOHUTPUJIOB’

J.B. Tumpyxosa, H.JI. Mansikuna, nouent M.H. bapaacos
UyBaimckuii rocy1apcTBeHHbIN yHuBepcuTeT umenu M.H. YabsHoBa

XPpOMEHBI SBIISIOTCS TIEPCIEKTHBHBIMU T'€TEPOLNKINYECKUMH OpPTaHu-
YEeCKMMH COCAMHEHHSAMH OJlaroiapsi TOMy, 4TO HMEIOT IIUPOKUIl CHEKTp
OMOJIOTHYECKOIl aKTUBHOCTH: aHTHOAKTEPUAJBbHYIO, (QYHTHLIUIHYIO aKTHB-
HOCTh, KPOME TOTO, SBJIIIOTCS MOIIHBIMH areHTaMy arorTo3a, 4To Iep-
CIIEKTHBHO B JICYUCHUH OIYXOJICBBIX 3a00eBaHuii [1].

B paHee onyOnnMKOBaHHBIX paboTax CYLIECTBYET HECKOJBKO MOAXO/O0B
K cuHTe3y 4-ankun-2-amuHo-4H-xpomens! [2,3]. OnHako 3TH crnocoOsl He
MOAXOIAT /IS CHHTE3a MPOCTHIX COSTHHCHHUI.

Hawmu 6bu1 pa3paboTaH METO/ CHHTE3a HE OIIMCAHHBIX PaHee B JIUTepa-
Type 4-ayKui-2-aMUuHO- /-ruipokcu-4H-xpomen-3-kapOonuTpuios 4, oc-
HOBAHHBIH Ha B3auMOJEicTBUU pe3opimHa 1, MmanoHoHHTpIIa 2 1 anuda-
THYECKOT0 aJIbJIerna 3 B LISJIOYHOM cpejie.

R

0 CN . CN
K- ) ome.
R® H CN HO OH

HO 0~ "NH,
1 2 3 4

4a: R=H; 4b: R=Me; 4¢: R=Pr; 4d: R=i-Pr; 4e: R=n-CsH;;
4f: RZCH(CH3)2, 4g R:n—C6H13; 4h: R:C7H]5;
CrpoeHHe MOJIyYEHHBIX COeIMHEHUH nokazaHo merogamu UK, SAMP
1H- cnexTpockonuu U Macc-CIIEKTPOMETPHUH.
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Hccnenoanue BbimoniHeHO B pamkax rpanta [Ipesmpenra Poccuiickoit

denepanuu sl TOCyJapCTBEHHON MOAEPKKU MOJIOABIX POCCUHCKUX yuéHbix MK-
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MUP PUBOHYKJIEMHOBBIX KNCJIOT
KAK TPEJIIIIECTBEHHUK COBPEMEHHOM XXU3HU

J.B. Tumpykosa, noueHt A.H. Bacunses
Uysaickuii rocynapcTBeHHbIN yHuBepcuTeT nuMenu U.H. YabsHoBa

Bce JKHMBbIE KJIETKH BBINOJHSIOT JIBE€ OCHOBHBIE IPYNIbl (yHKLMIL:
XpaHEHHE U TIepeada HacleICTBEHHOM MH(OPMAIMK, U CHHTE3 BCErO He-
00XOIMMOTO Ul XpaHEHHsI W IepeJadl HacleICTBeHHOH nHpopmaryi. 3a
XpaHeHHe UWHPOpMAIMU OTBEYaeT JIe30KCUPUOOHYKIIEMHOBAsE KHCIIOTa
(AHK) B coBpeMeHHBIX KUBBIX KIIETKaX, a 32 aKTUBHYIO paboTy — OEJKH.
beJiku BEITIOJNHSIOT BCIO aKTUBHYIO paboT (KaTajin3 OMOXMMHYECKHX peak-
Ui, TPAHCTIOPT BEIIECTB, CTPYKTYpHAasi GYHKUHS U T.I.), HO OHH He 0ba-
JTAfOT CHOCOOHOCTBIO K Pa3MHOXKEHHIO, HACJIEJICTBCHHOW M3MEHUYMBOCTH, a
JHK, HanipoTHB, HE MOXKET BBIMIOIHSITH aKTUBHYIO padoTy. Ho, kpome JTHK
1 OENKOB CYLIECTBYET €lle JPYroil NpoMeXyTO4YHbI Kiacc OGHOnoIrMe-
poB — PHK. PHK xapakrtepna renetuueckas ¢pyukius, a B 80-¢ ooHapy-
XKW 1 KaTamurudeckyio ¢pyakmmuo PHK — pubosumer. UabopMmanmonHas
poxp PHK Obuta u3BectHa u pasbiue. Takum obpaszom, PHK — 3T0 Takoii
KJacc OMOIIOJIMMEPOB, KOTOPBI CHOCOOEH BBIINOJHITE U MH(POPMAIMOH-
HYIO U «pabouy0» QYHKITHIO.

Cnenst mupa PHK ocranuch B COBpEMEHHBIX JKUBBIX KJIETKaX, MPUUEM
PHK yuacTtByeT B KpHUTHYECKH BaXXHBIX MpoIleccax KHU3HEIESITEIbHOCTU
KJIETKH: OCHOBHOI HOCHTENh dHepruu B kKieTkax — AT® — sto puboHyKIe-
OTHJ, a HE Ie30KCHPHUOOHYKIeOoTH . BrocuHTe3 Genka mouTH LETMKOM oCy-
LIECTBJIACTCS ¢ TOMOIIBIO paznuyHbIX BuaoB PHK, u mst permmkanuu JJHK
Takke kputudyecku BaxkHa PHK. Kpome toro, MHOrHE BUpYCBI XpaHAT CBOM
reHernyeckuil Matepuain B Buie PHK 1 mocraBisior B 3apak€HHYIO KIETKY
PHK-3aBucumyto PHK-nonumepasy 1i1s ero periukarii.

Cyts Teopuun «Mupa PHK» B ToM, uTO mepBoit MOJEKyJIOH XKHU3HU
Morna 0piTh PHK u mepBbiMu )uBbIMU opranuzMamu Moriu Obite PHK -
opranusmel, kotopeie He umenn Hu JIHK, Hu GenxoB u Bce nx QyHKIMH
BBITIONHSUTH pa3Hbie Bubl PHK.
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SIIOKCUIMPOBAHUE XJIOIIKOBOI'O MACJIA ITIEPOKCUIOM
BOJIOPOJIA HA IIEPOKCO®OCDOBOJIbOPAMATHOM
KATAJIUTUYECKOU CUCTEME

P.A. Typmanos, [I.I'. Munocnasckwii, mpodeccop P.A. AxmenssHOBa
Ka3aHckuit HalMOHANBHBIN UCCIIEA0BATEIbCKHIHA
TEXHOJIOTHUECKUI YHUBEPCUTET

Jlyist mostydeHHsl STMOKCHIMPOBAHHBIX PACTUTEIBHBIX MACell, HCIOJb-
3yeMBbIX MpH mepepaboTke ramomnonumepor (kak mpasuino, [1BX) nanGoss-
1Iee pacnpoCTpaHEHHE B KA4YeCTBE ChIPbs MOJNYYHIH COEBOE U JIbHSIHOE
Mmacna. [lepBoe — Hanbosee pacrnpocTpaHeHHOE W JenéBoe, BTOPOe — I0-
3BOJISIET TIOJIyYUTh IPOAYKT C HAMBBHICHIUM COJCPIKAaHHEM SIHOKCHIHBIX
IpyII, OMNpenessomux 3PpPEKTUBHOCTh Maclia B POJIM CTaOHIM3aTOpa-
racTudukaropa.

Mexy TeM C TOYKH 3pEHHUs IMOJydeHus! S(PPEKTUBHBIX CTaOMIN3aTO-
POB-IIACTH()UKATOPOB, ANBTEPHATHBOI COEBOMY MOXKET CIIYXKUTb psiJi Ma-
Cell, XapaKTepU3YIOUIMXCS NOAXOISIIMM JKUPHO-KHUCIOTHBIM COCTABOM,
BBIpa)KaeMbIM Uepe3 UX HOJHOE YHCII0, HAIIPUMED, XJIOIKOBOE.

XJIOTIKOBOE MAaciio  XapakTepH3yeTcsi MOMHBIM YHCJIOM HOpsIKa
1161 1,/100 r wiK MOTEHIMAIOM IO COJCPIKAHUIO TTOKCHIHOTO KHCIOpOIa
(oxcupanoBeiii uHIEKC) — 6,8 % Macc., T.e. BIOJHE MOAXOASIIMM ISl UC-
OJIb30BAHUS MPH TIepepadoTKe rajonoIuMeEpPOB.

Jlyist cMHTE3a SMOKCHIUPOBAHHOIO XJIOMKOBOIO Macia HamMu ObLI BbI-
OpaH BapHaHT OKHUCICHHUS MEPOKCHIOM Bojaopoja Ha (ochoBonbppamar-
HOW KaTalUTHYECKOH cucTeme, paHee OMMCaHHOI B psze padoT, B TOM YHC-
Jie U B 00JIaCTH SMOKCUINPOBAHUSI PACTUTENbHBIX Macen [JIuT.].

Kartanuruueckuii KOMIUIeKC 00pa3oBbiBaiics iNSItU mpu B3aumoeiicT-
BUH BOJb()PAMATOB HATPHS WIM aMMOHHA ¢ opTodochOpHOIl KHCIOTOI B
cpene mepokcuaa Bojopona. B kaudecTBe areHta Mex(azHOro IepeHoca
PAcCMOTPEH XOPOIIO OMHCAHHBIA B MPOIECCaX 3MOKCUAUPOBAHUS TPHUOK-
tunmerunammonnit xopun (Aliquat 336).

Ontumu3anusi ycJIOBUI NPOBEIEHHS CUHTE3a II03BOJIMJIA IOJIYYUThH
MPOJYKT C COJEPIKAHUEM ATOKCHIHOTO Kuciopoaa yposus 6,6 % macc.

JIureparypa

Munocnasckuii A.I'., Munocnasckuii JI.I'., EdpemoB A.M., AxmenssHo-
Ba P.A., JIuakymoBud A.I'. 3aKOHOMEPHOCTH 3MOKCUAMPOBAHMS PAIICOBOIO Macia
MEPOKCHIOM BOJOPOJAa B MPHCYTCTBHM BOJNb(paMaTa HaTPHsS U YETBEPTUYHBIX aM-
MoHueBbIx codteii // Hedrenepepaborka u Hedrexumus 2007. Ne 7. C. 42-46.
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OLIEHKA BJIMAHUA CYJIbBOAMUIA OTAJTTOIIMAHUHA HUKEJIA
HA CUHTE3 Y CBOMCTBA IMOJIMKATIPOAMMJIA

M.O. ®denopona, A.I'. Canaxosa, A.H. ®enopuyk, A.H. Koconanos,
noueHt P.P. Ciupunonosa
Kasauckuii HalMOHAIBLHBIM UCCIEI0BATENbCKUI
TEXHOJIOTHUECKHUI YHUBEPCUTET

IMonukanpoamuy (ITKA) siBisieTcst OHUM U3 TYYIIMX KOHCTPYKIIMOH-
HBIX MaTepHalioB, COUECTAIOINX B ce0e BBHICOKHE MPOYHOCTHBIC M 3KCILTya-
TaIlMOHHBIE CBOWCTBA.

C uenbto ynyuiienus xapakrepuctuk [1KA, MoxxHO U3MEHATH HagMO-
JIEKYJISIPHYIO CTPYKTYpY, UCHOJb3ys aKTUBATOPBI, COAEpKaIIue 00bEMHBIE
(parMeHThl, KOTOpble OyAyT CHOCOOCTBOBaTh YMEHBUICHHUIO MEKMOJIEKY-
JSIPHOTO B3aMMOJICHCTBHA. B KadecTBe MONOOHBIX COEAMHEHWH OBLT BbI-
opan cynabamug ¢ranonuanun Hukens (COH), koTopsiii Takke MOXKET
OBITh UCIIONB30BaH B KayecTBe kpacures [JIur.].

Kpacurens nenecoobpa3Ho 100aBiiTh TOJIBKO TOTAA, KOrna o0pa3oBa-
JIOCh JI0CTAaTOYHOE KOJIMYECTBO AKTHUBHBIX LIEHTPOB JUISA JalbHEHIIEH IOH-
Mepuzanuu. [ToMmuMo 3Toro, BpeMs BBOJAa KPacUTENS B CUCTEMY OKa3bIBaeT
BIIMSIHME HAa MHTEHCHUBHOCTb OKpAacku 00pa3lOB OT CBETJIO-3€JI€HOro K Ha-
CBIIIIEHHOMY TE€MHO-3€JICHOMY.

®dakr, 4TO OKpacka oOpa3LoB He Mpornajala Mocie SKCTpakuu oopas-
L[OB B allETOHE U BOJE CBUAETEIBCTBYET O XMMUYECKOM B3aMMOJEHCTBUU
Kpacutessa ¢ Makpomosekynoil I1IKA, mpu sToM, ueM mo3aHee BBOIUTCS
C®H ot MOMeHTa BBOJa aKTUBATOPa, TeM OOJIbIIIE BEIXO OIUMEpA.

ITo wroraM NpoBEAEHHBIX HCCIIEJOBAHUM, HaMH OBUI CIeNlaH BBIBOJ,
YTO KpacHUTelb Y4acTBYET B peaknusax oOpbIBa IENH pacTylied MakpoMoJe-
Kynsl. Hanmmaue OonbIoro BeIXOAA IMPW IMO3THEM BBEACHUM KPACHTEIS
CBS3aHO C O0pa3oBaHMEM MOJIMAMUIHBIX 3BE€HBEB C JOCTATOYHO BBICOKOM
MOJIEKYJISIPHOM Maccoil.

Jluteparypa
Kypames B.B. CunTe3 1 HEKOTOpBIE CBOMCTBA MOJIMKApOaMuia, oopasyromnie-
rocsi B IPUCYTCTBHE TpeXMepHbBIX akTuBatopos / B.B. Kypaiues, P.b. Illneiidman,

C.B. Lyuypan, B.A. Korensuukosa, A.A. Ackanckuii // Toxn. AH CCCP. 1989.
T. 307. Ne 1. C. 121-124.
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MOJIEJIMPOBAHUE ITPOLIECCOB ITOJIYYEHU A
SHUXJIOPTUAPMHA ITEPOKCUJHLIM METOJOM

A.P. UebGenona, nouenut H.M. CaBennen
Uysaickuii rocynapcTBeHHbIN yHuBepcuteT nuMenu U.H. YiabsHoBa

Onuxyopruapun (gagee DXI') B MPOMBIIIIEHHOCTH MPOU3BOJST W3
riurepua win npormiena [1,2]. CoBpeMEHHBIH TMEPOKCHIHBIH METOJ
noyuernss DXI OCHOBaH Ha pEakIMH SMOKCHAMPOBAHUS XJIOPHUCTOTO
ammna (gamee XA) BOAHBIM pacTBOpoM Tmepokcuaa Bogopoaa (I1B) B
cpejie MeTaHoJIa ¢ IPUMEHEHHEM THTAHCOJIEPIKAIIEr0 TeTePOTEHHOTO Ka-
tanu3aropa [3].

HoC==CH—CH; + H,0,———>HaC—CH—CH; +H,0
Cl O Cl

Iporiecc pPEeKOMEHIOBAHO MPOBOAUTH TMPH HAYAIBHOM MOJISIPHOM
coornomennd XA:IIB 3:1, temneparype 40 °C u cojepkaHud MeTaHoJa
55 % macc. [4]. B atux ycnoBusx gocTHraercst mosiHas kouBepcus I1B,
Beixox DXI cocrapmsier 90 % npu Harpyske Ha Katammsatop 1,23 4™,

B nanHOW paboTe HcclieOBaH MPOLECC BBIACICHUS M3 PEaKLMOHHOM
CMeCH HM30BITOYHOTO KOJMYECTBa XA M METaHOJA Ul PelUKIa METOIOM
pekrudukamun. PacyetHas cxema (PHCYHOK) B MOJEIUPYIOIICH IPOrpMMme
ChemCAD Bkirouaer cmecutenb 1 (MIXE) peaktop 2 (EREA) u
pekrudukamnnonnyio komony 3 (TOWR).

Ha peuwvkn

MeTtaHon

ne+H20

Haiineno, uro xomonna 3 momkHa wumeth 16-20 TeopeTmueckux
CTyIeHell KOHTAaKTa C MoJayell IOTOKAa IHUTAHHS B CPEIHIOK 4YacThb.
D¢ dextuBHOE OoTHENEeHUE U30BITOYHOTO XA U MetaHoNa oT DXI' U BOIBI B
KOJIOHHE ¢ 16 TeopeTH4eCKUMHU TapeiaKaMH IOCTHTAeTCsA TPU (PIETMOBOM
grcne 1,5, a B komorHe ¢ 20 tapenkamu (JIETMOBOE UHCIO MOXET OBITh
ymenbiieno 10 1,0 (tabnuia). YenbpHbI pacxoi Telja B HCHApUTENe
(puboiinepe) Ha 1 kr XTI cocrasnser 10-14 M Jx/xr.
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UYucno Tapesox, Hir. 16 16 20 20

Tapeska nuTanus 8 8 10 10
Yucio ¢uierMbl 1,0 15 0,8 1,0
Hoxa SXI 0,29 0,05 0,10 0,02

nuctuiusre, % macc.

Tennosas Harpy3ka,

M]Jx/krDXT 11,7 13,8 10,4 11,3

Jluteparypa
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SKOJIOT'O-TEOI'PAOPMYECKOE 30HMPOBAHHE
OHKOJIOI'MYECKOM 3ABOJIEBAEMOCTH
B UYBAIIICKOMU PECITYBJIMKE

A.C. EmenbsiHOB, aoueHT A.A. MupoHoB
UyBamckuii rocy1apcTBeHHbIN yHUBepcuTeT umenu M.H. YabsHoBa

B nocrnenHue rofpl 0TMEYASTCS POCT OHKOJOTHMYECKOH 3a00jieBaeMo-
ctu HaceneHus B UyBamickoit Pecybnuke u Poccun. HecMoTpst Ha BbIcOKOE
KayeCTBO OKa3bIBAEMON MEAMIMHCKOM MOMOIIM, CMEPTHOCTh OT 3JI0KauecT-
BEHHBIX HOBOOOpPa30BaHMI OCTAETCS BBHICOKOW. B CBsI3uM C 3THUM sBIsETCS
aKTyaJIbHBIM M3YYEHHUE COCTOSHUS OHKOJIOTHIECKOI 3a00JIeBaEMOCTH B pas3-
JIUYHBIX SKOJIOTO-OMOTeOXMMHYECKUX 30HaX UyBammu.

B xome skomoro-reorpaduaeckoro 30HUpoBaHUSA B UyBamuu BBIIEIeE-
HBI TpH 30HEL: [IpuBomkckas, [IpukyOHmHOIIMBHIIbCKAS U [Ipucypckast.

[puBoskckas 30Ha BtodaeT Yebokcapekmif, Mapnocanckuii, Kos-
JI0OBCKUHM, Moprayuickuii, yactuuno AnpuHckuil, LuBmibckuil 1 AIMKOB-
ckuil paiionbl. [1ouBoOOpasyroIUe MOPOABI MPEACTABICHBI OTIOKCHHUSIMU
BEPXHETATAPCKOTO sSIpyca TMEePMCKOW CHCTEMBbI, OOTaThl KajabIMEM, AJFOMHU-
HHeM, KpeMHueM. [louBbI XapaKTepu3ylOTCs HH3KOH 00€CIeueHHOCThIO
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1o/0M, KOOAJIBTOM, MOJUOICHOM, OOPOM, IIUHKOM M OTHOCHUTEIILHO BBICO-
KHM COZIEp’)KaHHEM KPEMHUS.

BonocHabkeHne 1 MUTHEBBIX LEJIEH OCYIIECTBISETCS CKBRKUHAMU
B OTNIOXKeHUAX BsTckoro nu CeBepoABUHCKOTO TOPU30HTOB BEPXHETATaPCKUX
OTJIOXKEHMH, a Ha Tepputopuax Koznmosckoro, Mapnocazackoro u Ypmapcko-
ro paifOHOB — B HMXKHETAaTAPCKUX OTIOKEHUSX, MPEICTaBICHbIE U3BECTHSI-
KaMU, MEpreisiMy, NeCYaHUKaMH.

IIpukyOHMHOUMBMIbCKAsA 30HA 3aHUMaeT SIHTuUKOBckuiH, Kanaru-
ckuil, AnmukoBckuil, Kpacnoueraiickuii, Bypnapckuii, barsipeBckuii, Snb-
gnkckuid, Komcomonsckuii, Ubpecurckuit m KpacHoapmeiickuii pailoHBI.
ITouBooOpasyromire TopHbIE MOPOIBI MPEACTABICHB! AJUTIOBUABHBIMHA, Ta-
TApCKUMH ¥ YaCTHIHO MEJIOBBIMH OTJIOKEHUSIMH, OOOTAIlICHHBIMH KaJbIH-
eM, HarpueM, cepoil. Hanbonee pacnpocTpaHeHbl cepble JIECHbIE MOYBBI U
yepHo3eMbl. Ha Tepputopuu HaOiomaercsi yMepeHHbIH HEIOCTAaTOK Hoa,
koOanbTa, IMHKA, *kKeneza M MoiuOnaeHa. Ha rteppurtopum barbipeBckoro
paiioHa B JjoyinHe peku byna oOHapyKeHbl y4acTKH ¢ BBIPAXKEHHBIM Je(du-
LUTOM LIMHKA B [TOYBAX.

IIpucypckasi 30Ha BkmouaeT Anateipckuit, Iloperkuii, Illymepnun-
cknit, lllemypmmHckuit n gactiano AnpuHckuii, Mopecunckuii, Byprap-
ckuit paitoHbl. bonbmas yacte TeppuTopun — necHas. [louBooOpasyromumu
TOPHBIMHU MOPOJAMH CITyXKaT aJUIFOBHAIIbHBIN, MEIOBOI U Ka3aHCKUHI APYCHI
MIEPMCKON CHCTEMBI, 00OTaIlleHHbIE HATPHEM, CEPOi, KPEMHHEM, KaJbIHEM,
¢dTopom, 6opom, HomoM, MapranieM W OOCTHEHHBIE CEJICHOM M MoIHOie-
HoM. Bona B peke Cypa B 3Ha4MTENbHOH cTerneHH oOoraiieHa pacTBOpPEH-
HOW kpemHekucinoToil. Hanuune B IIpucypckom cyOperHoHe OTKPBHITBIX Me-
CTOPOXKJIEHUI KPEMHHUsSI OTpa)kaeTcsl Ha IUKJIaXx OMOTeHHON MUrpalud MUK-
POBJIEMEHTOB, KOTOPBIE HOCST 3/1€Ch ClIeU(pUIECKIH KPEMHHEBBII XapaKTep.

B 3axitoueHue MOXKHO OTMETHUTH, YTO CUTYalldsl C OHKOJOTHYECKOH 3a-
00J1eBa€MOCTBIO B PECIYOIMKE CTOUT AOBOJILHO OCTPO. JTa npobieMa Tpe-
OyeT 0co00TO BHUMAHUS.

COBPEMEHHBIE IMTOAXO/bI K BRIJEJIEHNIO BOAOOXPAHHBIX
30H HA MAJIBIX TUAPOJIOTMYECKNX OFBEKTAX
(na mpumepe Yysarickoii Pecriy6iux)

H.I". Kaparanosa, nouest 1.B. Huxonoposa
Uysaimckuii rocynapcTBeHHbIN yHuBepcuTeT nuMenu U.H. YabsHoBa

B  kadectBe  BaxHEWIIEro MeXaHU3Ma  YJIY4YUI€HUS  BOJHO-
9KOJIOTHYECKOW OOCTaHOBKHM, THIPOJOTHIECKOTO peXHMa M CaHHTapHO-

360



TMTHEHHYECKOTO COCTOSHHMSI BOJHBIX OOBEKTOB B IOCJIEIHHE TOJBI pac-
CMaTpHBAETCs BBIIEICHHE BOJOOXPAaHHBIX 30H (B3) 1 MpuOpeXHBIX 3amuT-
HbIx mojoc (T13IT).

Ha coBpeMeHHOM 3Tane CyLIeCTBYIOT CJIEAYIOLIHe MOIXObl K BbIjie-
neanto B3: HOpMaTHBHO-TIpaBOBOH, (OpPMAaNM30BaHHBIA W JaHAMA(THO-
THIPOJOTUYECKUH, KaXKIbI M3 KOTOPBIX UMEET psi/i JOCTOMHCTB M HENOC-
TaTkoB. JlaHamadTHO-THAPONIOTHYECKUH MOAXOJ NPUMEHHM B KauyecTBe
YHHUBEPCAIHHOTO K BBIIENeHUIO B3 mms OonmpImmHCTBAa Malbix pek Poccmii-
ckuii Penepanuyl, HO TSI MAJIBIX PEK, PACTIONOKEHHBIX B MpeJenax Kpyr-
HBIX YpOaHM3UPOBAHHBIX TEPPUTOPHH, B 30HAX C BBICOKOW IUIOTHOCTBIO
HACEeJICHHS U B 30HaX C BBICOKOW CTOMMOCTBIO 3€MJIH, €T0 IPUMEHCHHE Tpe-
OyeT 3HAUMTENbHOW NOPabOTKH. AjanTanys JaHHOTO IOJXOJa JIOJDKHA
BKJIOYATh THIPOJOTHUYESCKUIA (pacueTHbIH), JaHANIAPTHO-IKOIOTHYESCKHUIH
(oxcrieprHbIit) 1 kaprorpaduyeckuii ((MC-TeXHONIOTHI) aCHEKTHI.

Ha teppuropun Yysamckoit Pecrryonuku ¢ 2007 roma ocymiecTBiseT-
cs onpenencuue rpanul] B3 u rpanui [1311 pek. OOmias mpoTsKEHHOCTh
OeperoBoii uHUH, Tpebyroliei ycraHoBieHus B3 (y4acTKOB BOJIHBIX 00b-
€KTOB, UCIIBITBIBAIOIIIX aHTPOIIOTCHHOE BO3/ACIHCTBHE) HAa TEPPUTOPHH pec-
ny6suky, coctaBiser 6900 kM. [IpoTsHKEHHOCTh ycTaHOBICHHBIX B3 (Ha-
HECCHHBIX Ha 3eMIICYCTPOMTENbHBIC KAapTh) C HAPACTAIOIINM HTOTOM Ha
kowrer| niepuoga 2007-2013 rr. cocrasmnsier 1676,5 km (24 % ot o6iueii mpo-
TSHKEHHOCTH OeperoBoil uHuM, Tpedyronieil ycranosienus B3). K 2014 r.
nokaszarenb coctaBii 1867,9 km (27 %), a k navamy 2015 r. — 2310,5 km
(33%)).

[pu Beinenennu B3 Ha TeppuTopun UyBamckoit PecryOnmkn, Ha Hatr
B3MUISLA, TIPUMEHsETCsl (POPMaIM30BaHHbBIN M01X0, 0a3UpYIOIIHUIiCsS Ha HOp-
MaTuBaxX M METOJMYECKHUX JOKyMEHTaX, HO 0e3 ocoboro yuera naHmmadr-
HBIX U CTOKO(OpMHpYIOINX (HaKTOPOB.

OBECITIEYUEHHOCTb HACEJIEHUS UYBAILICKOM PECITYBJIMKHU
KAYECTBEHHO! ITUTHEBOM BOJIOM

N.C. Kozum, ct. npenogasatens H.I'. Kaparanosa
Uysaimckuii rocynapcTBeHHbIN yHUBepcuTeT uMenu U.H. YabsHoBa

COBI[aHI/Ie 6HaFOHpH${THOI>'I CpCabl O6I/ITaHI/I$I, B TOM YHCIIEC TYTEM

obecrneyeHus ,I[O6p0Ka‘I€CTB€HHOI>‘I MM THEBOM BO,I[Oﬁ B JOCTAaTOYHOM KOJIH-
YCCTBE, SABJIACTCA NPUOPUTETOM B COIIMAJIbHOM TOJUTHKE rocygapcraa. Or
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Ka4yecTBa MUTHEBOI BOJIbI 3aBUCHUT 3/I0POBBE JIFOJCH U YPOBEHb UX CAaHUTAp-
HO-3TTHEMHOJIOTUIECKOTO OJIarOMOTyIHs.

Oxono 1 MIIITMOHA YeJIOBEK B Halllei pecrryOyinke NoTpeOIsioT MUTh-
€BYI0 BOJIy, OTBCUAIONIYI0 TPEOOBAHUSIM CAHHUTAPHOTO 3aKOHOJATEILCTBA,
4ro coctasisier okosio 80 % (B 2011 roxy — 79 %), Gosnbliiast 4acTh U3 KO-
Topeix (72,8 %) cocraBisieT ropojckoe Hacenenue. K paiioHaMm ¢ HU3KHM
ypOoBHEM oOOecreyeHus] HaCeJIeHNs KaueCTBEHHON MUTHEBOW BOJIOM OTHO-
CATCSI IEBSTh PaiOHOB C HAaMXyAIIMM ToKaszareneM B [loperkom paiione,
rxe Toibpko 14,0 % HaceneHns 00ecIeueHO KaUYeCTBEHHON ITUTHEBOI BOJOM.

VY ienbHBII BeCc HaceleHHsl PEeCcIyOJIMKH, HOJIB3YIOMErocs: HeJo0poKa-
YeCTBEHHOH MUTHEBOM BOMIOH, cocTaBiser 5,4 %, B ToM YuCiie B ceMH paii-
OHAaxX pecITyONHKH ITaHHBIH MMOKa3aTelb CYIIeCTBEHHO BhIme. HecOMHEHHBI-
MU Jjepamu sBisitorest [lopenkuid u Bypuapcekuii paiionst —49,2 n 41,3 %
COOTBETCTBCHHO, HAWMEHBIIWH TMOKa3aTedb — B SIIBUMKCKOM palioHe
(19,0 %). Takum obpa3oM, HauOOJbIIKE TPOOIEMbI B 00ECIICUCHUH BOJIOM
MUTHEBOT0 Ka4YeCTBA HCIBITHIBAIOT FOXKHBIC, FOrO-BOCTOYHBIC M 3alaJiHbIC
paiioHbI peCIyOIUKH.

[IpropuTEeTHEIMU BEUIECTBAMH, 3aTrPA3HAIONINMH ITHTHEBYIO BOIY CHC-
TEM LEHTPAIN30BaHHOTO BoJOCHaOkeHus1 B UyBarickoit PecryOnuke, sB-
JISIFOTCS BEIIECTBA, MOCTYMAOIIME U3 UCTOYHHMKA BOJAOCHAOKEHUs (FKene30,
6apuii, 6op, utuit, Grop, CynbdaTel); 3a CYET 3arpsSI3HEHHS TUTHEBON BOJIbI
B IPOILIECCE BOAOMOATOTOBKH (ATIOMHHUM, XJIOP); 3arpsA3HSIONINE TUTHEBYIO
BOJIy B MPOIIECCE €€ TPAHCIIOPTUPOBKH IO CTAIBHBIM TPYOOMpoBoaM (3Kke-
71€30).

OcHOBHBIE TIPOOJIEMBI 00ECIIEUEHHOCTH HACeJIeHHsl KadyeCTBEHHOU
MUTHEBON BOJOM, K COXKAJIEHHIO, OCTAIOTCS HepenleHHbIME ((haKToOphI MpH-
POJIHOTO XapakTepa, BBICOKHI H3HOC BOAOMpOBOAHBIX cereit (59,8 %) u
coopyxenwuii (66,1 %), HectabuIbHAS 1MOJa4a BOJBI U OTCYTCTBHUE COOPY-
KCHUH IO JIOOYHMCTKE MUTHEBOH BOJBI HA CHUCTEMax ICHTPAIM30BAHHOIO
BOJIOCHA0KEHUS U IPYTHE).

MHBEHTAPM3ALIMS JIECOB UYBAILICKOW PECITYBJIMKU

M.A. Kocoga, accucrent T.I'. AprembeBa
UyBamckuii rocy1apcTBeHHbIN yHUBepcuTeT uMenu M.H. YabsHoBa

I/IHBGHTapI/ISaI_[I/IH JI€Ca — KOMILICKC pa60T, BKJHO‘IEI}OH.[I/Iﬁ pasaciaceHue
JicCa Ha OJHOPOAHBIC YYAaCTKHU U HUX OIMMCAaHUC. Ona MpOBOAUTCA B LEJIAX
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CBOCBPEMCHHOTO BBISBICHHUS M MPOTHO3HPOBAHHUS PAa3BUTHS IPOIIECCOB,
HETaTHUBHO BO3JEHCTBYIOMINX Ha Jieca, OIEHKH 3(P(PEKTHBHOCTH MEPOTIPHSI-
TUSI 110 OXpaHe, 3alluTe W BOCIPOU3BOJCTBY JIECOB, MH(OPMALMOHHOTO
obecrieueHnst ynpaBJIeHHSI.

Jns mpoBeneHWs WHBEHTApU3alUM JIECOB BAaXKHO 3HATH COCTOSHHE
JIeCHBIX pecypcoB. Jleca B UyBammu 3aHUMAIOT IUI0MIA 6 Oosiee 622 ThIC. ra
(32,1 % ot obmueit). JoMUHUPYIOIINE TOPOIBI: MITKOIUCTBeHHBIE (OCHHA,
oIlbXa, JIMIMA, TOMOJb, uBa) — 46 %, xBoiiHbie — 3 %, TBEpAOIHCTBEHHBIE
(ny0, xnen, Oepesa) — 21 %. Tepputopust UP pasaesnena Ha msaTh jecopac-
TUTEIBHBIX PAWOHOB. 3aBOJDKCKHN XBOWHBIN, [IpHUBODKCKUN TyOpaBHO-
necocrenHo, Ilpucypckuil necnoit, FOro-soctounsiid u HOro-3anannslit
cremHOM. VcIONB3yIOT Jleca B 3arOTOBKE ApeBecHHEI — 88 %, B 0XOTHHYbEM
xo3siicTBe — 8,7 %, B pekpearoHHbIX nensax — 2,1 %, B cebCKOM X03SHCT-
Be — 0,6 %, u 1.1

AKTyaJbHOCTh BOIIPOCa MHBEHTapU3aIUH JIECHOTO (hOoHIa 00yCIOBUIH
pe3yabtatel noxapos 2010 r. — romaak JiecoB UyBaimu cOKpaTuiach Ha
8000 ra.

Jns >pdexTrnBHON HHBEHTapU3aIlMH IPOBOTUTCS MOHHUTOPHHT CO-
CTOSIHMSI JIECHBIX pecypcoB. [locienHee JiecOyCTpOHCTBO BCEX JIECXO30B
pecnyonuku O0but0 npoBeneHo B 1993-1995 rr. [leH3eHCKOU JI€COYCTPOU-
TeNBbHOM dKcnenuier [I0BOIKCKOTO JIECOYCTPOUTENFHOTO PEATIPHSTHS.

B Hacrosmee BpeMs HEOOXOIMMO pemIaTh CIEAYIOMIHE IPOOIIEMBI
JiecHOTO X03siiicTBa B UyBammnu: HalW4Ke IUIOMAAEH JIECOB, MOTHOINX OT
moxkapoB 2010 rozma; yMeHBIIEHHE JIECHCTOCTH TEPPUTOPHUH PECITyOIIHKH,
HaJIMYHe HEJOOPOCOBECTHBIX apeHIATOPOB JIECHBIX yYacTKOB; HEJOCTATOK
KBaTU(QUIIMPOBAHHBIX KAJPOB, HU3KUH YPOBEHb OIUIATHI M HMPOHU3BOIUTEIb-
HOCTH TPYZa U T.II.

OCHOBHBIE TTPOOTIEMBI MTHBEHTAPU3AINH 3aKTI0YAIOTCS B OXBATE JIECOB,
CHUCTEMATHYHOCTH TPOBEJCHUS WHBEHTAPU3aIl[UH, HEIOCTATKAX KBATU(U-
[UPOBAHHBIX KaJPOB M COBPEMEHHOro OcHarieHus. J[ns ux peuienus Mu-
HUCTEPCTBOM NPHUPOAHBIX pecypcoB U sKkoyoruu Yysamickont PecrmyOmmkn
co3nana PecriyOnukaHckas 1iefieBast mporpamma «Pa3Butue JECHOTO X03siii-
ctBa B Uysamickoii Pecnyomuke na 2012—2020 romer». IlepcriekTuBbl UH-
BEHTAPHU3AIMHA CHOCOOCTBYIOT Pa3BHTHIO JIECOCHIPHEBOH 0asbl, 3 PeKTHB-
HOMY WCIIOJIb30BaHHUIO JIECHBIX PECYPCOB, YBEIHYCHHIO OOBEMa JIECOBOC-
MIPOM3BOJICTBA C YUETOM PEeCypcocOeperaroux TeXHOIOTHI.
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JIAHJIIIA®THBIN HOIXO/
B ®OPMUPOBAHUU DKOJIOTUYECKOI'O KAPKACA
YEBOKCAPCKOI'O TOPOJICKOI'O OKPYTA

A.H. Monoctos, accuctent A.B. MynenaeeBa
UyBaimckuii rocy1apcTBeHHbIN yHUBepcuTeT umenu M.H. Y absHoBa

PaboTa mocBsimeHa moCTPOSHUIO YKOJIOTHIECKOTo Kapkaca Yebokcap-
CKOI'0 TOPOJCKOro okpyra c¢ ucrnosib3oBanueM I'MC-texHonoruii Ha JaHj-
madTHOW OCHOBe. B COOTBETCTBHMHM C TMOCTaBICHHOW LENBI0O W 3aJa9aMU
paccMaTpUBANKCh TEOPETHYECKHE OCHOBBI KOHCTPYHUPOBAHHUS JKOJOTHUE-
CKOTO Kapkaca, OOJbpIIoe BHUMAaHHE YIENSUIOCh (DU3UKO-TeorpapuaecKon
XapaKTePUCTHKE KaK OCHOBHOTO (hakropa (popMUpOBaHHS HE TOJIBKO JAH/-
uradToB roposa, HO U Kak OCHOBBI (JOPMHPOBAHUS IKOJOTHUECKOr0 KapKa-
ca ropoga. O6paborka kapt cpencrBamu ['MIC mO3BOSMIIO MOJYYHTH HE
TOJIKO HA0Op «TPAJUIUOHHBIX» MPOHU3BOJIHBIX PACUYCTHBIX MOP(OMETPH-
YECKUX TIOKazaTesed, TakhX KaK KapTy KPYTHU3HBI CKIIOHA, DKCIO3UIIMMA
CKJIOHA, penbeda, HO U MPOBECTH OoJiee TIYOOKHUI UX aHAJH3 JJIS TOCTPOE-
HUS JaHAMAQTHOW KapThl M DKOJOTHYECKOTO Kapkaca Teppuropuii. Hamm-
ype wHGOpMAIMHA O JaHAMAPTHOH CTPYKType ropoja IO3BONWIO IaTh
OIICHKY DKOJIOTHYECKOMY COCTOSTHHIO TEPPUTOPUHU ropojaa. B mensx pammo-
HAJIFHOTO TIPUPOJIOTIONB30BAaHUS T€OCHCTEM IMPOBE/ICHA OIIEHKAa MX YCTOM-
YHBOCTH U BBISBJICHBI BO3MOKHBIE HETATHBHBIC TIPOIIECCHI.

PesynbTarhl uccienoBaHus UMEIOT OOJBIIOE MPAKTUYECKOE 3HAUYCHUE
JUIsl HAYYHO-00OCHOBAaHHOTO TUIAHMPOBAHMS TOPOJCKOro okpyra. [Ipemmo-
JKCHHAsI MOJIEJb MOXKET OBITh MCIOJb30BAHA MPH MPOBEACHUU TEOIKOJIOTH-
YECKOTO MOHUTOPWHTA U HAYUHBIX UCCIIEJIOBAHHM, & TAKXKE JIeYb B OCHOBY
9KOJIOTHYECKOHN MPOTPaMMBI [0 OXpaHE MPUPO/IBI.

JIMHAMMKA JIJIMH PYCEJI PEK KYBHS-KAPJINHCKOI'O
®U3UKO-TEOTPA®UYECKOT O PAMTOHA
YYBAILICKOM PECITYBJIMKU

E.A. Hukutuna, nouent O.A. lnemmna
UyBanickuii rocy1apcTBeHHbIN yHuBepcureT umenu M.H. YabsHosa

Marble pekn, Oyaydn HadadbHBIMHU 3BEHBSIMU THAPOTpaduvecKoi ce-

TH, GOPMHUPYIOT OoJiee KPYIHBIE PEKH, SBISIOTCS aKTyallbHbIM Halpasiie-
HHEM HCCJIE/IOBAHUI B (U3MYECKOH reorpadyu ¥ THAPOIIOTHH.
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Llenbro paboTHI SIBJISETCS BBISBICHHE ITUHAMHKH JUTMH pycell peK Ha
tepputopun KyOns-Kapnunackoro ¢usuko-reorpaduueckoro paiiona Yy-
Balckoi Pecryonuku.

3anaun paboThl — MOJCYUTATh KojaudecTBO pek 3a 1850-if, 1967-it u
2014-i1 rosibl, pa3aeyB MX Ha TPYMIBI O HMPOTSHKEHHOCTH W BBISBUTH JIU-
HAaMUKy HPOTSHKEHHOCTH PEYHO CeTM Ha OCHOBE aHAIN3a IOJYYEHHBIX
JaHHBIX.

B xo0z1e paboThl OBUIO MMOJCYUTAHO YHCIO PEK, poTekaromux B KyOHs-
Kapmackom ¢usuko-reorpaduueckoM paifone. Camble BEpXHHE 3BEHbBS
ruaporpaguyeckoil cetn o0pasyeT OBpakHO-0ao4Has CeTh C BOZOTOKAMH
JUTHHOH 110 4-5 kM. BoNbIIMHCTBO 3THX PEK MPOTEKAIOT B MOJIAX WU B IIpe-
JeJaX CeJbCKUX HACENCHHBIX IYHKTOB. DPO3HOHHBIC MPOLECCHI, BBI3BaH-
HBI€ PacMaIikoil MPUOPEKHBIX 3eMeJlb, BEIPYOKOIl JIECOB, NPUBOAAT K CMBI-
BY MOYBBI U BBIHECY €€ TAJIBIMHU MJIM JJOXKJIEBHIMH BOJIAMH B PEKY, HaKOILIe-
HUIO WJIA B PYCJIE PEKH.

[Tpu paccMoTpeHHn pycen pek Ha KapTax pasHbIX JIET ObUIO OTMEYEHO,
YTO BO3POCJIO YMCIO MEAHJP WIM U3IYyYUHBI PEK BBHINPSIMUINCH C 00pa3o-
BaHHEM 03&p-CTapuIl U, YTO MHOT'HE PEKU B HACTOSIIEE BPEMsI PETYIINPYIOT-
sl INIOTMHAMU WITY [IPEBPALIeHbI B KaCKa/IbI IIPYIOB.

Bbi1 moacunTaH Ko3(GUIMEHT Pa3BeTBICHHOCTH PEYHOH CETH, KOTO-
pblii mokazai, uro Juisi pek Kapna u KyOHs (mpaBoGepexbe) XapakTepHO
coxpaHeHHe OO0IIeil NPOTSHKEHHOCTH PEYHOM CeTH ¢ YBEIMYECHHEM 4YHCcia
NPUTOKOB, YTO MOXXHO OOBSCHHTh YMEHBLICHHEM UIMH 0ojiee KPYIHBIX H
00pazoBaHHEM HOBBIX PEK M PYYbEeB, Pa3BUTHE KOTOPHIX HMPOUCXOIHT 32
cyeT oBparoB u 6anok. s pexu byna yBenuuenue oOuieit npoTsHKeHHOCTH
MIPOMCXOJIUT 32 CYET 00pa30BaHMsl HOBBIX PEK M BPEMEHHBIX BOJIOTOKOB.

[ToMuUMO ecTecTBEHHBIX MPUPOJIHBIX MPUYMH HA JJIUHBI PEK BIHMSAIOT U
aHTPOTIOTeHHbIEe (haKTOpbl. Mallble peKH pearupyroT Ha HpsiMble U KOCBEH-
HbIE aHTPOIIOTEHHBbIE BO3JEHCTBHUS, YTO MOXKET NPHBECTH K YMEHBIICHUIO
MIOJTHOBOJHOCTH W 3arpsA3HEHUI0 0ojiee KPYIHBIX PEK, KOTOPBIE SIBILIOTCS
Ba)KHBIM HCTOYHHUKOM IPECHON BOJIBI.

IMPOBJIEMbBI OBPAIIEHI C BUOJIOTUYECKUMU OTXOAAMN
B UYBAILICKOW PECITYBJIMKE

H.A. TIpokomnses, npodeccop @.A. Kapsirun
Uysaimckuii rocynapcTBeHHbIN yHuBepcuTeT nuMenu U.H. YabsHoBa

[Ipobnema oOpaiieHuss ¢ OHOIOTMYECKHMMH OTXOJaMH BEChMa aKTy-
aJlbHA, OHA CBSI3aHA C JIESTENBHOCTHIO JIeUeOHO-TIPOPUIAKTHIECKHAX yUpe-
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KIICHNH, )KUBOTHOBOUECKHUX (DepM M KOMIUIEKCOB, MIPEANPHUATHH 10 Hepe-
paboTKe XMBOTHOBOJYECKON IMpORyKIWH. bromormueckne oTxomsl oOpa-
3YIOTCSI U B KaXJOM KPECThSIHCKOM XO3dHCTBe. buojormueckue OTXOIbI
HUMEIOTCSI M B COCTaBe TBEPAbIX KOMMYHAJbHBIX OTXOJOB. B mmpoxom
CMBICIIE B COCTaB OMOJOTMYECKMX OTXOAOB BKIIIOYAIOT W PAaCTHUTEIbHBIC
OTXOJIBI.

[TpoGnema obOparieHus ¢ GMOJOrMYECKUMH OTXO/AaMH, CBsI3aHHas C ca-
HUTApHOH OYHMCTKOH perrmoHoB Poccuiickoit denepannu oT omacHBIX OWO-
JIOTHYECKUX OTXOJI0B, MPUOOpETaeT BCEe OOJIBIIYIO OCTPOTY B CBSI3U C
YXYALICHUEM CaHUTapHO-BETEPUHAPHBIX YCIOBUI COJEp)KaHHs )KUBOTHBIX,
HOSIBJICHUEM OOJIBIIOTO KOJIMYECTBA IHKUX (OPOASYNX) )KUBOTHBIX, YBEIIH-
YEHHEM KOJHMYEeCTBA WHOHUIMPOBAHHOTO JaOOPATOPHOrO Marepuaina, Io-
BBILIIEHUEM O0BEMOB IIOCTaBOK [0 MMIIOPTY HEKAYE€CTBEHHOH NPOIYKIHH,
MIPEBPAINAIONICHCS B BETEPHHAPHBIE KOH(PHUCKATHI.

Ilenpro paboTHI SIBISIETCS] U3YyUEHUE COCTOSIHUSI OOpaieHust ¢ 6uoo-
rudeckumMu orxojgamu B Uysamickoit PecriyOnuke. st nocTmkeHus yka-
3aHHOM IIeJT! MBI TIOCTABUIIX CJIEAYIOIINE 3a0aUH:

- 03HAKOMHTBCSI ¢ HOPMATHBHO-TIPAaBOBOK 0a30i, perymupymomei 06-
paieHue ¢ OHOJIOTHUECKUMH OTXOJaMHM, a TaKkKe HaydyHOH JIHMTepaTypoii,
Kacaromiencss JaHHOU TEMBbI,

- TIOCETUTh MEAWIMHCKUE YUPEKICHNS, OPraHU3AUN U MPEIPHUATHS,
CBSI3aHHBIE C COJIEPKAHHEM, HCIIOJIb30BAHUEM KHBOTHBIX U IEepepabOTKOM
UX Tell C LUeJIbI0 03HAKOMJICHHsI C MCTOYHHMKaMK 00Opa3oBaHuUsl Ouosioruye-
CKHX OTXOJIOB M UX IIepepaboTKOMH;

- BBISIBUTH NTPOOJIEMBI 00paIieHust ¢ OMOJOrHIeCKUMH oTXoaamu B Uy-
BaIckoi PecryOiuke;

- copMynHMpoBaTh MPEAJIOKEHHS [0 PEHICHHUIO BBISBICHHBIX MPO-
Omem.

B xoze mpoBeaeHHOTO HCCIeI0BaHUs MBI YCTAaHOBMIIH, uTO B UyBami-
ckoit PecmyOnuke ytunm3zanuedl OHOJIOTMYECKHX OTXOJOB 3aHUMAKOTCS
I'VII Yysamckoit Pecrrybmmxn «l{uBmnbcknii BeTcanyTwib3aBoa» u HIIO
«Jxonorus». Ha teppuropun pecrryONMKN UMEIOTCSI CKOTOMOTHIIBHUKH —
MecTa 3aXOPOHCHHUS TPYNOB KUBOTHBIX. OCHOBHBIMH MCTOYHHMKAMH OIac-
HBIX OMOJIOTHYECKHX OTXOIOB SIBIISIOTCS MEIUIHMHCKHE yUPEXKICHUS, MTH-
nedabpuku u KUBOTHOBOYeckHe (epmbl. [Ipodiem B obpamennu ¢ O6no-
JIOTHYECKUMH OTXOJaMH HEMallo, OCHOBHBIC M3 HHUX. HEYJOBJIECTBOPHUTEIb-
HOE COCTOSIHUE CKOTOMOTHIIbHHKOB M HEOCBEJAOMJICHHOCTbh HaceJeHUst 00
OMAaCHOCTH OHOJIOTMYECKUX OTXOIO0B.

Hauaras pa6ora Oyner npopoinkeHa B 2014—2015 roxy mo Ha3BaH-
HBIM ITpo0IeMaM.
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TEPPUTOPUAJIBHA S AUODEPEHIIMALINA O3EP
YYBAILICKOM PECITYBJIUKH

A.A. lllmeikoB, accuctenT B.H. Mnsun
Yysauckuii rocyaapcTBeHHbI yHUBepcuTeT uMenu M.H. Yibesnosa

Pabota mocesiiieHa aHaIM3y NPHYMH TEppPUTOpPHANbHOW nuddepen-
uarun 03€p Uysamickoit Pecnyonuku (YP). Lens ucciienoBanusi — BbIsIC-
HHUTh, KaKM€ MMEHHO NMPUYMHBI OOYCIIOBJIMBAIOT pacIpeieieHe 03ep 0
TEPPUTOPUU pecnyONuKH. B cOOTBETCTBUM C BBIJIENCHHOW LENbIO OBbLIH
BBIJICTICHBl 33/1a4M. paccyuTaTh KOI(Q(PUIMEHT 03epo0OECHedeHHOCTH TI0
aJMHHUCTPATUBHBIM paiioHaM YP M moCTpoHTh COOTBETCTBYIOUIYIO KapTy;
BBISIBUTH 3aBHCHMOCTb MEXY IMPOMCXOXIEHHEM M PacIOI0KEeHUEM 03€Ep;
BBIIBUTH BIIMSIHUE pesbeda M TeONOTHYECKOTO CTPOCHUS Ha KOJIWYECTBO
03€p.

B Xo1e mpoBeneHHOro HccienoBaHus ObUIM COCTAaBIEHBI TeMaTHue-
ckue kapthl: «O3epoobecniedeHHOCTh UyBammm», «O3epoodecredeHHOCTh
Ha eJMHULY Iomagn», «PacmnpeneneHue o3ep Mo MpoucxXoxacHuto». Ilep-
Basi KapTa IOKa3aja, 4TO HauOoJbllIee KOJIMYECTBO O3ep HaldJtomaeTcsi B
[Mpucypckom ¢usuko-reorpaduyeckom paitone (Anateipekuit, Hlymepians-
ckuit, [Mopeuknit, Kpacnoueraiickuii paitoHsl), HauMeHbliiee — B Moprayi-
CKOM aJIMUHHCTpPAaTUBHOM paiioHe. Kapra «Pacnpenenenue o3ep 1no mpouc-
XOXKIEHUIO» NOKa3ana, yTo Ha Teppuropun Yysauickoil PecriyOnuku Bbize-
JSIFOTCS 03epa MOHMEHHOTO, Cy(h(hO3HOHHOTO, KAPCTOBOTO M MCKYCCTBEHHO-
ro nporcxoxaeHni. Kapra no3Bosinia TakiKe BBIIBUTh B3aHMOCBSI3b MEXKIY
T€0JIOTMYECKUM CTPOSHHEM, Pelibe)OM U TEPPUTOPUATIBHOM NPUYPOUEHHO-
CThIO 03ep. Tak, KapCTOBBIE PACIOJIOKEHBI BAOJIb rpaHulsl [lepmckoit n
IOpckoli cucteM W MPOTATHBAIOTCSA IMOSICOM OT CEBEPO-BOCTOKA HA FOro-
3aman B Kpachoapmeiickom, AnukoBckoM, Kanamickom u SIHTHKOBCKOM
paiionax. Oto o3epa Crotkionb, Kronbxupu, Ajb, benoe, bezgonnoe, Ceet-
noe. TloliMeHHbIe 03epa mpuypoueHsl K JoiauHam pek Cypa, Bonra n Hu-
Buib. o3epa Jlonroe, Basapuoe, M3epku, Crapuia. Cyhdo3uonnsie o3epa
pacrpezeneHbl 10 TEPPUTOPHU pecryOIMKH HEpaBHOMEPHO: HauOoJblee
nX KOJIMYECTBO HAOIIOAACTCS HA CeBEpe M 10T0-BocTOKe UyBammy.

Takum obOpa3om, penbed M TeoNOTHYECKOe CTPOSHHE MECTHOCTH SB-
JISIFOTCS BaXKHEHIIMMU (akTopaMu pactipeaeneHus o3ep Uysammu.
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MOJIEJIUPOBAHUE MO3HABATEJILHO-TYPUCTUYECKOI'O
MAPILIPYTA HA IPUMEPE
«'OCIHOJIMHA BEJIUKOI'O HOBI'OPOJIA»
U ITPUMEYATEJIbHBIX MECT HOBI'OPOJICKOI OBJIACTU

E.B. AnypkuHna, cT. npenogasarens E.H. XKurosa
UyBaimckuii rocy1apcTBeHHbIN yHuBepcuTeT umenu M.H. Y absHoBa

AKTyaJbHOCTh BHIOpDAHHON HAMH TEMBI OIIpeIelNsieTCs BO3pacTaronien
POJIBI0 BHYTPEHHETO U BBE3HOIO TYypHU3Ma, KOTOpas BeAET K YBEIUYCHHUIO
3aMHTEPECOBAHHOCTH JIIOAECH B MyTELIECTBUSX B mpezaenax Poccuiickoit
Oeneparyn. [peBHEpyCcCKHEe TOpOoAa MPEACTaBIIIOT co00il 0cobyro HcTO-
PHYECKYIO IIEHHOCTh, Hau0oJIee MOJHO OTPAKAIOLLYI0 OBIT M HPaBBI «pyC-
CKOM JyIIN».

Lens — co3marte MojEIb MO3HABATEIBLHO—TYPUCTHUECKOIO MapLIpyTa
Ha npumepe HoBropoickoii o0actu.

B xone pa3paboTKu TYypHCTHYECKOTO MapiupyTa ObUIM IOCTaBJICHBI
creayompe 3anaun: 1) u3y4uTh KCTOPUKO-KYJIBTYPHBIX U HPUPOIHBIX JI0C-
tonpumMeuarensHocteir HoBroposackoit o6mactu; 2) BBISBUTH PHUBIICKA-
TeNbHblE OOBEKTHl JJII MOJAEIMPOBAHUS TYPUCTHYECKOTO MapIIpyTa;
3) cocraBuTh MPOrpaMMmy KyJIbTypHO-IIO3HABATEILHOTO TYPHCTHUECKOTO
MapIIpyTa, pacCYUTaTh €€ ce0eCTONMOCTb.

Hamu Obuia co3pana cienyromiasi nporpamMma TYpUCTHYECKOTO Map-
mpyTa:

[epsrii nens — nocemenre Hosropoackoro Kpemist «Jlernnen» u ero
HCTOPUKO-KYJIbTYPHBIX OOBEKTOB, a TaK)Ke peyHas mporyJika mo pexe Bo-
X0B 1 03epy Unemensb. Bropoit neHsr — nmocemienne aHcamOurst «SpociaBoBo
JBopuiie», My3ess HApOIHOTO AEPEBIHHOIO 3044ecTBa «BUTOCIABIULBI», a
takxe CsaTo-lOpbeBa MoHacThIps. Tpetuil neHs — noceuieHue Propukosa
Tl'oponumia, nepkBu Cnaca Ha Hepeawuie, a Takxke My3es MOJ OTKPBITHIM
HeOoM «CraBsHCKas AepeBHS X Beka». UeTBepTHIi JeHb — mocenieHne Bs-
JKUIICKOrO0 MOHACThIps, Bampalickoro IBepckoro MoOHAacThIps, a Takke
Banpaiickoro HauvoHanbHOro napka. IIaTelii eHb — IOCELICHUE LIEPKBU
Cnaca Ha Koanése u KapcroBeix o3ep. lllecToil neHb — HOCelIeHUE TapKa
ycans0b1 «BeiOuTH». TakuM 00pa3oM, CTOMMOCTH HAIIEro Typa Ha OJHOTO
yesoBeka OyzeT coctaBisTh 34500 p.

JlaHHBI TYypHpPOIYKT O3HAKOMHT TypHCTa ¢ ocobeHHocTsiMH Hosro-
POICKOW 007acTH, a TaKXKe ITO3BOJIUT O3HAKOMHTECS C TIABHBIMH HCTOPH-
KO-KYJIBTYPHBIMU U MIPUPOTHBIMU 0OBEKTAMU JAHHOTO PETHOHA.
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