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Hccnedosanvl cneyuanuzuposantvie cemiu,
NOCMPOeHHble HA MEePOOMENbHbIX Oamyu-
kax. Paccmompenvt ocobennocmu smux ce-
metl U KOHCMPYKYUsi NPUMeHAeMbIX 0amyu-
Ko8. [Ipednosicenvl nymu CHUMCeHUs 3ampam
HA NPOSPAMMHO-ANNApamuoe obecneyeHue
cemell.

OmHAM U3 IyTel ONTUMU3AIUHN U3BECTHBIX HH(POP-
ManuoHHO-u3MepuTenbHbix ceted (MUC) sBusercs
npuMeHeHue crienuanusuposanubix MM C, ucrnonb3osa-
HHUE KOTOPBIX MOXKET CTaTh Haubonee 3(QHEKTHBHBIM C
TIO3UIIMY CHIKEHHS 3aTPaT Ha MPOrpaMMHO-aIIIapaTHOe
obecrieueHre, 00CTyKMBaHUE W aJIMUHUACTPUPOBAHHE
CHICTEM 3a CUET MOBHIMCHUS (PYHKIIMOHAIHHON HATPY3-
KM Ha TICPBUYHBIC M3MEPUTEIBHBIC TPeoOpa3oBaTeIu.

3amauu CTaTby COCTOSUIM B MCCIICOBAaHUH METOJIOB
opranm3anuu crernuanu3upoBanusix UUC u pa3pador-
K€ TEXHOJIOTHHA, TO3BOJISIFOIIHX IIEPEHOCUTH THITOBEIC aJl-
TOPUTMBI TTePepabOTKH U3MEPUTEILHOW WH(POPMAIINH,
PETYIIUPOBAHUS, JTOTUIECKOTO YIPABICHUS HA Hadallb-
HBII YPOBEHB yNpaBieHUsI HHOOPMAIIMOHHO HU3MEpH-
TEJILHBIX CHCTEM, TO €CTh Ha YPOBEHb EPBUYHBIX Ipe-
oOpa3zoBaree.

Hccnenyemas ceTh IOCTpOEHA Ha OCHOBE TOTO, UTO
BBIXOTHOHN CHUTHAN Ka)KIOTO JaT4YMKa ITOCTYTAeT Yepe3
00BETUHSIFOIILY IO UX CETh B CepBep JUIA JaibHeH el 00-
paboTKu.

s perymupoBKH ITapaMeTpoOB KOMOMHHUPOBAHHOM
CTPYKTYPBI HCIIOJIB30BaH JOIOTHUTEIEHBIN YIIPaBIISIIO-
il anektpon [1]. DTo mo3BoNUIIO YIPOCTUTH CUCTEMY
00pabOTKM JaHHBIX, XOTS M MPUBEIIO K HEKOTOPOMY yC-
JIOKHEHHIO KOHCTPYKIMU nardyuka. C 1ebio OoATBep-
s aeHns 3G (HEKTHBHOCTH TOTO PELIeHUs ObLTH IpOBe-
JICHBI MCCIICIOBAHUS M3BECTHBIX CEPBEPOB TCPMHUHAIB-
HbIX cinyk0 Windows NT 4.0 TSE, Windows 2000
Server, Windows Server 2003, Citrix Metaframe, a Tak-
ke Windows XP Professional ¢ mo3unuii CHH>KeHUS 3aT-
par Ha mporpaMMHO-AIapaTHOE 00ECICUCHUE U YMCHb-
IIICHUS PACXOIOB Ha 0OCTY)KHBaHUE U aIMUHHCTPHUPO-
BaHue. OIEeHEeHB 0COOCHHOCTH HCIOIB30BAHUS
Windows NT 4.0 TSE mis noctpoeHus crienuanu3upo-
BaHHbIX MMC Ha OCHOBE PacCMOTPEHHBIX JAATYUKOB.
Windows 2000 Server o6iagaer GonbIeii 3proHoMuy-
HocThIO B cpaBHeHMH ¢ Windows NT 4.0 TSE. Onnaxo,
B 3aBHCAMOCTH OT ocobeHHoCcTer UM C MOXeT MOSIBUTh-
cs1 HeOOXOANMOCTh U3MEHEHHSI TOTIOJIOTHH CYIIECTBY-
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CIIEHMAJIN3NPOBAHHBIE CETHU
HA OCHOBE TBEPJOTEJIbHBIX JATUMKOB

IOMIEH CETH NATYMKOB M MOICPHU3AIIMU KOMMYHHIKAIUH
B IICJIOM H3-3a BBICOKHX TPEOOBaHMU K MPOIYCKHOM
MApHUHE KaHama. DTO JIeJIaeT HEBO3MOKHBIM €T0 IpH-
MEHEHHE B CHCTEMaX, UCTIOJIB3YIOIINX «MEIICHHBIS) Ka-
HaJbl CBSA3U M MOJEMHBIC moakitoueHus. Windows
Server 2003 nmeet OoJiee COBEPILIEHHbIH MPOTOKOI TIe-
penauan naHabx RDP 5.1, kotopslii mo3BossieT Oomee 3¢-
(bexTuBHO MCTIONB30BaTh JMHUU cBsizu MU C. OTHOCH-
TeJIbHAsI IPOCTOTA U THOKOCTh HACTPOUKH TEPMHUHAIIb-
HBIX CIIy’KO, pacIIUpeHHbIH Habop cpeAacTB obecrede-
HUSI KOM(OpTa MOTb30BaTelei, B COYCTAaHUU C TIPHEM-
JIEMOUW LEHOH, JENAI0T €ro OAHUM U3 MEPCIEKTUBHBIX,
HECMOTPsI Ha HEOOXOIMMOCTh OaTaHCUPOBKH HAIPy3KH.

Windows XP Professional He mo3unnOHUPYETCSI KaK
CepBep TEPMHUHANBHBIX CITYKO, HO OH 3(eKkTHBEH pu
noctpoernu HeOonbimx UMC naTankoB, KOTOpbIe MO-
TYT IIIPOKO UCIIONB30BaThCA. M3 MpeicTaBICHHBIX Ha
pPBIHKE cepBepOB TepMUHaNBHBIX ciy)0 Citrix Meta-
frame siBIIsIETCS JIYYIINM, PEaTU3YIONIMM CEPBEPHYIO 00-
pabotky manaeix MUC. OgHako BEICOKAS [I€HA JIUIICH-
3UM JeTaeT HeUelnecooOpa3HbIM ero MPUMEHECHUE JUIS
manslx u cpeanux UNC.

BrImonHeHHBIE UCCTIEIOBAHHS TTO3BOJISIOT OTIPEIe-
JIMTh KPYT 3aj1a4 JUTs KaKI0T0 PACCMOTPEHHOIO CepBe-
pa MNC, pemenne koTopsix Oyaer Hanboee 3(hpeKTuB-
HBIM C TIO3UIMU CHIDKCHUS 3aTpar Ha IMPOorpaMMHO-aIl-
napaTHoe o0ecriedyeHre, yMEHbIIIEHUE PACcX0I0B Ha 00-
city>kxuBanue 1 axmMunucrpuposanue UHNC.

Kak n3BecTHO, 3 PEKTHBHOCTL 00PaOOTKH H3MEPH-
TeNFHON MH(OPMAINH CYIIECTBEHHO 3aBHCHUT OT KOH-
(urypanuu cetu nataukoB. [Ipu cocTaBIeHUH CETH aT-
YHKOB PAaCcCMaTPUBAIUCH JIBA OCHOBHBIX BapHaHTa UX
CBSI3U C KOHTPOJIJIEPAMHU.

[Ipu mepBOM BapHWaHTE CBsI3b KAXKIOTO JaTYUKA C
KOHTPOJIIEPOM OCYIIECTBISICTCS IO OTACIBHOU Iape
MIPOBOJIOB (CTaHIAPTHBIA BApPHUAHT), TJE MOTYT IPOXO-
JIUTh KaK aHAJIOTOBBIN, TaK ¥ HU(PPOBBIC CUTHAIBL [Ipu
9TOM, IA(POBBIE CUTHAIIBI CONIEPIKAT JOMONHUTEIBHYFO
HHPOpPMAIIKIO 0 paboTe NaTUNKA: TUATIa30H U SAMHHUIIBI
U3MEpeHus, aTy KaluOpOBKH, Pe3ylbTaThl CaMOIHar-
HOCTHKH.

YCTaHOBIEHO, YTO CHCTEMBI, KOTOPBIC HCIOIB3YIOT
0 OJTHOMY TIPOBOJIY Ha KaXKABIH KaHaJ (JaTYMK), CpaB-
HHUTEJIBHO TPOMO3IKHE U Joporocrosimue. s nepena-
YU aHAJIOTOBBIX CHTHAOB TPEOYIOTCS CIICIUATbHBIC
aJIaTliTephl, a TAKKE YCUIUTEIIU U UHBEPTOPHI HATIPSIKE-
HUSI TSI COTVIACOBAHUS C KAHAJIOM CBSI3M M KOHTPOJILIE-
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pom. Kpome Toro, oOHapyKeHHE U yCTPaHEHHUE HEHCII-
paBHOCTEH B pazbeMax U KaOessiX TaKUX CHUCTEM SIBIIS-
eTCsl IOCTaTOYHO CIIOXKHOM mpolexypoi, Tpedyromeit
3HAYUTENIbHBIX BPEMEHHBIX 3aTpar.

[Tpu BTOpOM BapHaHTE CBSI3H peaN3yeTCs COSIIHE-
HHUE psia IprOOPOB C KOHTPOJLICPOM IO OTHOH mape
MIPOBOIOB (MHOTOTOYEUHBIN BapHaHT). B aToM ciyuae
obecrnieynBaeTcs MPOXOXKIEHUE TOIBKO HUPPOBBIX CHT-
HaoB. Kaxxoe cooOIenne ot mpubopa MOXKET coep-
JKaTh WH(POPMAIUIO ABYX TUIOB: TEKYIINC NAHHBIC H
craryc npubdopa. CraTyc ompenenseT onepaTuBHOE CO-
cTosiHUe npubopa (u3MepeHne, 00padboTKa, TUarHOCTH-
ka). [lepenaBaemble ycTpoiicTBaMU TUATHOCTHYECKHE
COOOIIEHVSI UMEIOT TPH YPOBHS HEPAPXUH: JHATHOCTH-
Ka BCETO YCTPOWCTBAa M ITHArHOCTHKA MOIYJS YCTpOH-
CTBa, AMAarHOCTHKA KaHaa.

HenocraTrkoMm Takoil CHCTEMBI SIBIISIETCS OOJIee HU3-
Kasg CKOPOCTh Nepefayn HHPOpMalnuu OT KaKJIOro U3
JIATYUKOB 32 CUET BPEMEHHOIO pa3/ieleHus 001Iero Ka-
Hana cBs3u. OTHAKO B TEX CIIydasx, KOTaa H3MepseMast
BEJIMYMHA SIBJISICTCS] MEIUIEHHO MEHSIOIICHCS, ITOT Ta-
pameTp He sBJSIeTCS KPUTHYHBIM. BTOphIM HemocTar-
KOM SIBIISIETCSI TO, YTO B Clly4yae MOBPEXASHHUS (B TF0O0M
MeCTe€) COEIMHUTENIBHOTO Kalelsl, MPOUCXOAUT OTKa3
BCET0 CETMEHTAa CEeTH. JTO BBIABHTACT OOJNiee KECTKUE
TpeOOBaHMS K KOHCTPYKIIMH CHCTEMBI U Ka4eCTBY BEI-
MTOJTHEHHUST MOHTKHBIX Pa0OoT.

Jl0CTOMHCTBOM CHCTEMBI, peallu3yI0llel BTOPO Ba-
PHAHT CBA3H, ABISAETCS TO, YTO B 3aBUCUMOCTH OT TIPHU-
MEHJIEeMOH ammapaTHoi 6a3bl BO3MOXKHO ITOIKITIOUCHIE
110 512 maT4uKoOB K OHOW JTMHUU CBSI3H, a IPH KacKal-
HOM TOIKJIIOUCHUH MX KOJUYECTBO MOXCET YBEIHUH-
BaThCS.

Jlist 06paboTku uHOpPMAIMHY, TOTYyIaeMOH OT CETH
JIATYUKOB, IIPUMEHSAETCS MPOrpaMMHOE oOecreueHue,
KOTOpPOE HE TOJNBKO PEaNN3yeT pa3IiyHbIc MaTeMaTHIec-
KHe BBIUUCIICHUS, HO U 00€CTIeurBacT IIPOBE/ICHIE aHa-
JM3a MepBUYHON MH(pOpMaLuKN U nocienyomiee Gop-
MHUpOBaHHE Habopa BHICKAa3bIBAHUM.

YcraHoBIEHO, 4T0 Hanbosee FPHEeKTUBHBIM MOKET
OBITh MPUMEHEHHUE MIPOrPaMM, OTHOCSILHUXCS K KJIACcCy
IKCIIEPTHBIX CHUCTEM. B 3TOM ciydae obecrieunBaercst
YBEJIMYCHHUE CKOPOCTH 00paboTKK HH(POPMALINH, a TaK-
e TIOPTUPYEMOCTh JaHHBIX BO BHEIIHUE CUCTEMBI 00-
paboTKu.

OcHoBOU (HhYHKIIMOHHPOBAHUS CETHU BBIOPAH HH-
tepdeiic RS-485. Kaxxaprit 13 1aTYNKOB TOTIOJHUTEIb-
HO MMEET CXeMy YCTaHOBKHM ajpeca ycrpoiicta (ot 0
1o 511) u cxemy obMeHa mH(MOpMAIHEl ¢ KOHTPOJLIe-
poM. Pa3paboTaHHbIil mpoTOKON 0OMEHa HHPOpMaIueit
MEXK]ly JaTYMKaMU U KOHTPOJIJIEPOM ITO3BOJISIET BBITION-
HSTHh HECKOJIBKO COTSH OTIEPaIliii YTeHHSI-3aIICH 32 1 ¢
B 3aBHCHMOCTH OT KOJMUECTBA JATUYMUKOB, UYTO BIIOJHE
JIOCTATOYHO JJIsl 0OecriedeHus: TpedyeMoro ObICTpoIeH-
CTBUS CUCTEMBI.

B kauectBe natunka MMC npu uccienoBaHusx pac-
CMaTpuBaeTCs TBEPAOTENbHEIN porogaTuuk [ 1]. Haubo-
Jee OMM3KUMHU K HEMY TI0 CTPYKTYpe SIBISIOTCS OWTO-
JISIpHBIN H301UIaHapHbIN Tpanzuctop, U-MOII, D-MOII
u TIGB-Ttpansucrops!. Takue gaTanku ynoOHBI I HH-
TErpupOBaHuUs B UHPOPMAIIIOHHO-U3MEPHUTEIBHOM CeTH
U peanu3aluy alanTuBHOTO ynpasienus [ 1, 2]. Pa3pa-

0oTaHa MeTOAMKA OpraHu3anuy HOTOJATIYMKOB B MHTE-
nextyanbnbie MMC, B yacTHOCTH B HelpoceTH, Ha oc-
HOBE M3BECTHBIX aHATUTHYCCKUX 3aBUCUMOCTEH (DyHK-
IIMOHUPOBAHHS PACCMOTPEHHBIX (DOTOAATIUKOB U OCO-
OCHHOCTEH MOCTPOSHUSI TIPe/ITIaraeMbIX HHPOPMAIIHOH-
HBIX KOPTIOPATUBHBIX CETEH.

KoncTpykuus gatyvka U €ro OCHOBHBIE TEXHHYEC-
KHE XapaKTepUCTUKH MPHUBEICHHI B [3], 0000ImeHHAas
CTPYKTypa MokazaHa Ha puc. 1.
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Puc. 1. ®otodyBCTBUTEIIBHBIN YIIPABIIsEMBbIi JaTUYUK B BUJIE YUTIA:
1 — 6a3a; 2 — ucToK (AMUTTEp); 3 — MPO3PAUHbIN 3aTBOPHBIH TEK-
TpoJ; 4 — MOIYNPO3PauHbIil MOA3ATBOPHBIN TUIEKTPUK; 5 — CTOK
(KoJIeKTOp); 6 — MOJUIOXKKA

KommbroTepHOe MOgenupoBaHue paboThl JaT4uKa
MIPOBOJIMIIOCH TI0 3KBUBAJICHTHOW cXeMe, pa3padoTaH-
HOI Ha OCHOBE CXEMBI, IpeacTaBieHHol B [4]. Mone-
JIMPOBAHUE TTO3BOJIMJIO UCCJIIEAOBATH BLIXOAHBIC XapaK-
TEPUCTUKN PAacCMaTPHUBAEMOI CTPYKTYpPHI B 3aBHCHMO-
CTHU OT BCIIMYWHBI YIIPABJIAOIIHUX CUTHAJIOB, B TOM YHUC-
JIC 1 CBETOBOT'O ITIOTOKA. Pa3pa60TaHHa;1 OKBHUBAJICHTHAsA
CXEeMa MpeaCTaBjICHa HA PHUC. 2.
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Puc. 2. Cxema sxBuBasieHTHas (HOTOUYBCTBUTEIBHOTO YIIPAB-
JISIEMOTO JaTuMKa:

15 2 — BMHTTED, UJ (ucrok); 3 — xomnexrop, U

(cTok); 4 — 6asa, Us, (momoxka)

1 — sarBop, U,

Vcrounuk ToKa Jy MOJIENHMPYET TOK KOJUIEKTOPA KOM-
OMHHUPOBAHHOM TPAH3UCTOPHOM CTPYKTYPBI, @ HCTOYHUK
J MozienpyeT TOK SMuTTepa. TOK HCTOYHUKA J| XapaK-
tepuzyer M/II[1-gacth horonarumka. Bo3nelicTBue 00-
JIY4YCHUS B I[aHHOﬁ CXEMC MOICIUPYETCA MCTOYHUKOM
TOKa J >

[TapameTrpsl Mojienu ObUIM pacCYUTaHBI 110 aHAJIU-
THYECKUM (OopMynam, IpuBeAeHHBIM B [5]. Heobxonu-
MO OTMETHUTb, YTO B paMKax IPEICTaBICHHON MOJEIH
JIaTYMKa Ha OCHOBE KOMOMHHPOBAHHOTO TPAH3UCTOPA HE
YUUTBHIBACTCS PsAJ] BAXKHBIX €r0 CBOMCTB: 3aBHCHMOCTD
napaMeTpoB YCHIJICHHUS! OT pekuMa paboThl (B YaCTHO-
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CTH OT HAIPsHKCHUSI HA KOJUIEKTOPHOM ITIEpPEXofe), Jia-
BHHOOOpa30BaHUE, TeHEPAIIMOHHBIE TOKH p—7-TIEPEXO0-
JIOB. Y4eT 3TuxX 3(PQPEeKTOB BBINOIHIETCA C MOMOIIBIO
JOTIOTHUTEIBHBIX COOTHOIICHUH 32 paMKaMHU IIPECTaB-
JICHHOU MOJICITH.

BrimonaeHHOe MoziepoBaHue padoThl (OTOIATIH-
Ka I0Ka3ajo JUHEHHYI0 3aBUCUMOCTh BBIXOJHOTO CHT-
HaJa OT BEJIMYUHBI ()OTOTOKA MPHU MOCTOSIHHOM COIPO-
TUBJIEeHUH KaHana [3]. Tak, npu U3MEHEHUH BEJIUYHHbI
(dororoka /, ot 0,1 10 35 MA BBIXOIHOW TOK JaTyHKa
npuHUMa 3HadeHus oT 165 10 394 MA. Pe3ynbraTs nc-
clreioBaHus (POTOATUHMKA TAKXKE TIOATBEPIUIIHN, YTO €0
BBIXOJTHOW TOK 3HAYMTENBHO 3aBHCUT OT TMOTEHI[HAa
3atBopa Uy, KOTOPBIA NPH COCTABJIEHUH CETU JaT4H-
KOB HCITOJIb30BaH JUIS aaNTaldy JaTiuKa K mapamer-
paM ceTH.

BriBoabI

PesynbraThl BcciaeqoBaHUi MONTBEPAIN, YTO OJa-
rojiapsi aBTOMaTHYECKON MOACTPOUKE mapaMeTpoB ¢o-
TOYYBCTBUTEJILHOTO YIPABIIEMOro JaTyhKa MOsBIIsAeT-
€51 BO3MOXKHOCTb MCIIOJIb30BaHUsI €ro B KaUeCTBE OCHO-
BBI [uis1 ocTpoerHust uaTeruiekTyatsbHeix UHC. [puse-

JICHHAsT METO/IMKA OpraHu3aluu (POTOUyBCTBUTEIBHBIX
JIATYUKOB B MHTEIUIeKkTYyaIpbHOH M C mo3BosseT moBsI-
CHUTh KaueCTBO aHAIN3a U3MEPHUTEIHFHON HH(OPMAIIH
3a CYET KOMIUIEKCHOTO KOHTPOJISI ITapaMEeTPOB BXOTHOM
OTITHYECKOH MHPOPMAINK 1 IPUMEHCHHS CTICIIHATIH3H-
POBaHHBIX METO/IOB KOMITLIOTEPHOM 00paboTKK HH(DOP-
MaIH.
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YalTcsl MHOTO MpakKTHUeCKMX coBeTOB. bBosblias uacTh mMaTtepuasna Oblaa B3siTa — C
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B yue6HOM noco6Guu BrnepBble KOMIMJIEKCHO paccMaTpuBaloTcst (U3HUecKHe OCHOBBI BO3-

HUKHOBEHHSI CTATHUECKOTO 3JE€KTPHUECTBA M €ro 3KCTPEMAaJIbHOrO MPOSIBAEHHS B BHJE

ssMeKTpocTaTuueckoro paspsaga (DCP), mexaHuaMm ero BO3NEHCTBHS HA 3JEKTPOHHYIO

anmnmapartypy, MeTOJAbl U CpeACTBa €€ 3allUTbl Ha CTA/lUsAX CXEMOTEXHHYECKOIro M KOHCT-

PYKTOPCKOrO MPOEKTHPOBAHHUS, a TaKyKe Ha 3Tanax H3TOTOBJIEHMS, TPAHCMOPTHPOBKH,

MOHTaKa Ha 0O0bEKTe W MPH IKCIJIyaTalHH.

[TpuBoasitcsi cBeaeHust o pa3paboTKe W peasu3alldn CrelHa bHOH MPorpamMMbl KOHTPO-

Jsl U yNpaBJeHHUs 3JeKTPOCTAaTHUeCKOH 0OCTaHOBKOHW Ha pabouyeM MecTe.

YuebHoe mocoOue OKaxKeTcs MOMEe3HbIM He TOMbKO JJIsl CTYJIEHTOB CTAPIIUX KYpPCcoB, 00y-

YaloHIMXCsl MO CMeNHa bHOCTH «YpaBjaeHHe KauecTBOM», HO U JIJIsi aCMIUPAHTOB M TPerno-

JlaBaTesel, a TakxKe CHelHaJuCTOB, KOTOpble 3aHUMAIOTCSl MPOEKTUPOBAHUEM JEKTPOH-

HBIX CPEJCTB W HHTEPECYIOTCSl TMOBBIIIEHHEM MX KauecTBa. Y.
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M310KeHnbl BOMPOCHl CTPOEHHUSI, CTPYKTYPbI, @ TaKxkKe MeXaHHUYeCKHX CBOHCTB TpaJMUIIHOH-
HBbIX KOHCTPYKLHOHHBIX MaTepHasoB. PaccMoTpeHO B/IMsHHE Pa3NaMUHBIX (PAKTOPOB HA
cBoficTBa MaTepuanoB. [TepeuncaeHbl BO3MOXKHbIE COCOObLI HCMbITAHUS 00pa3l0B MaTe-
pHaJoB U JaHbl CChIIKH HAa COOTBETCTBYIOLIHE CTaHAAPThl. 3HAUHTEIbHOE BHUMaHHUE yjie-
JIEHO BOMPOCAM H3YUYeHHs M ONpeJieJeHHs] CBOUCTB HOBBIX MEPCMEeKTHBHBIX HAHOKPHUCTAJ-
JUUECKHX MATepPHaoB W KOHCTPYKIIMH M3 HUX. PaccMoTpeHbl BOMPOCHl OMHMCAHHUS COCTO-
SHUSI MaTepHaJoB C TOUKHM 3PEHHUS TPaAMILHOHHBIX MOAXOAOB, a TaKKe JHHEHHOH mexa-
\_ HFKH DaspyIIeHHs, ME3OMEXaHHKH H MOJIEKYJISIPHOH JTHHAMUKH. Y
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