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MNPUMEHEHME MOBMUJIBHBIX A3OTHBIX YCTAHOBOK J1JIAA
BBITECHEHUMA HE®TH U3 ITIOJIOCTU MATUCTPAJIBHOT' O
TPYBOIIPOBOJA

I'oxkm:kaeBa Enaikan

[IpenonaBarens MexXayHapoOAHOTO yHHBepcuTeTa HepTH U ra3a umenu SArmeirenan Kakaesa,
r. Amxaban TypkMeHucTan

JAypabieBa Caxpa

[IpenonaBarens MexayHapoAHOTO yHHMBepcHTeTa HedTH U raza umeHu SArmeirenan Kakaesa,
r. Amxaban TypkMmeHucTaH

AHHOTAIUA.

B cratbe IMIPOBCACH CpaBHI/ITeJ'IBHHﬁ aHaJM3 Hauboee AKTYaJIbHBIX OTCYCCTBCHHBIX YCTAHOBOK
IMPON3BOACTBA a30Ta B IMOJICBBIX YCIIOBUAX, BBIABJICHBI X IPCUMYIICCTBA U HEAOCTATKHU.

Cucrema MaructpanbHbiX HegTenpoBogoB (MH) — cinoxHbIil 3KCIUTyaTallMOHHBIH OOBEKT,
KOTOPBII HYXIIaeTCs B TIOCTOSIHHOM KOHTpoJIe U oOciyxuBanuu. [ obecriedenus 6e30macHon
IKCIITyaTallil HEOOXOAMMO CBOEBPEMEHHO OCYIIECTBIATH PEMOHT Je(EeKTOB TpyOsl ¢
IpeBapUTEIbHON OTKAYKOW TPaHCIOPTUPYEMOM Cpe/Ibl.

OpnHuM u3 coco00B OTKAYKK HEPTH SABISETCS BHITECHEHUE C IPUMEHEHNEM MHEPTHOW Ira30BOi
cmecu. CornacHo HanOojee ONTHMAIbHBIM JUIsl 3TUX LieJel sSBIsSeTcs HCIOJIb30BaHME a30Ta,
KOTOPBIH B MOJIEBBIX YCIOBUAX MPOU3BOIAT Ha CHEMATIBHBIX MOOMIIBHBIX MEMOpPaHHBIX a30THBIX
YCTaHOBKAX, 3TOT CHOCO0 € HEJAABHETO BPEMEHM AaKTUBHO HPHUMEHSATCS Ha MIPEIIPHUITHIX
He(TEera3oBoro TPaHCIIOPTHOT'O CEKTOPA.

MoOunpHbBIE a30THBIE YCTAaHOBKM C MEMOpaHHBIMH (DUIBTpPaMU CETOJHS H3rOTaBIUBAIOT
3apyOekKHbIe U OTeUeCTBEHHbIe KOMIaHUU. [10100HbIe CTaHIIMK UMEIOT Pa3JInYHble TEXHUYECKHE
XapaKTEPUCTHKH, YPOBEHb OE€30IIaCHOCTH, HaJI€)KHOCTb.

[Ipu sTOM, He]TETpaHCHOPTHPYIOIIUE MPEANPUSNTHS BBIIBUTAIOT BBICOKHE TpeOOBaHUS K
000py/I0BaHUIO B 00J1aCTH 0€30MaCHOCTH, SKOJOTHYHOCTH.

Ha ocHoBanumn BBIIICU3JIOKCHHOTI'O, MOUCK ONTUMAJIBHOI'O KOHCTPYKTHBHOT'O PCHICHUA CPEAU
npeajiaracMbiXx, ABJIACTCA aKTyaHBHOﬁ U MPaKTUYCCKU Ba)KHOM 3amadei.

B pesynprare wuccnenoBaHus ONpEAETICHO, YTO M3 BCEro MHOrooOpasus 00OpyaoBaHUS,
IPOM3BOJIALIETO a30T C IIOMOIIBI0 MEMOpaHHBIX (UIBTPOB, Hambosee MepPCHEeKTUBHBIMU
ABIISIOTCS YCTAHOBKHU:

- a30THBIEe ycTaHOBKH «Ontrm» OO0 «HK3»;

- TTA-25/20 C90 IIT" «Teracy.



[Mpuamun nevictBus TI'A-25/20 C90 ocHOBaH Ha pa3HOCTH MApIUATBHBIX JABICHUN MO 00e
CTOPOHBI MeMOpaHbl, HMEHHO SIBJISICTCS IBUKYIIEH CHUIION Ipoliecca MPOHUKAHUS Ta30B CKBO3b
MeMmOpanHblid  QuibTp. ['a30Bast cMmech, NpPEABAPUTENILHO CXKaTasg KOMIIPECCOPOM, depe3
(GUIBTPAIIMOHHBIE 3JIEMEHTHI TOCTYMAaeT B MEMOpaHHBIA Ta30paclpeeIUuTeIbHbIA OJIOK, TIe
JIETKOIIPOHUKAIOIINE KOMIIOHEHTBI Ta30BOM CMECH IMPOXOIAT Yepe3 MOPUCTYI0 O0O0JOUYKY
MeMOpaHbl U TIOMAJAI0T B MEKMEMOpPAHHOE MPOCTPAHCTBO, a 3aT€M OTBOJSTCS B arMocdepy.
OcraBmmecs TPyIHOIPOHUKAIONIUE Ta3bl (230T) MPOXOIAT MO BCEH MeMOpaHe W MOCTYHAIOT B
BBITECHSEMBIII TPyOONnpoBOJA. A30THAsi CTaHIMS COCTOUT M3 CIEAYIOUIMX OCHOBHBIX OJIOKOB:
CHCTEMa BO3yXOIOJrOTOBKH, CUCTEMa CXKaTHsl BO3JyXa (KOMIIpeccop, MPUBOJ KOMIIPECCOpa),
0JIOK a30THOKHCIOPOJHON (HUIbTpammMu, aBTOMAaTHKA CTaHIMH, Ky30B CTaHIHH. OCHOBHBIMHU
MPEUMYIIECTBAMU YCTAHOBKH SIBJISIFOTCSI:

-BO3MOKHOCTBH YIIPABJICHUA MPOLCCCOM PA3ACJICHUA C IMOMOLIBIO PCTYJIUPOBAHHA HABJICHHUA U
pacxoaa rasa;

-BBICOKAs IPOXOIUMOCTB;

-MOOUJIBHOCTE;

-BCEMOr0JJHOCTh, paboTa mpu Temieparypax ot -60 no +45°C;
-COKpaIleHNEe BPEMCHH MTPOBEICHUST HEPTECEPBUCHBIX OIEpaInii;
-TI0JTHAsI aBBTOHOMHOCTh; OBICTPOE Pa3BEPTHIBAHMUE;

-CBOOOJIHOE MepeMellleHue 0 JoporaM O0IIEero MoJIb30BaHMUS;
-HaJIS)KHOCTh U KaueCTBO MPOJIYKIIUU;

-TIOBBIIIIEHHBI MEKCEPBUCHBIN UHTEPBAI;

-3PTOHOMHUYHOCTb U y100CTBO B paboTe;

-BBICOKas 2HEProd3(PHEeKTUBHOCTD.

«Ontum» OO0 «YK3» Tak xe ABnseTcs ycTaHOBKOM MemOpaHHOro tumna. [lpuHuun aeictBus
CX0X ¢ onucaHHbIM BbllIe. CoctaB ycTaHOBKH: TerioooMeHHUK cuctembl Eco Tec Converter,
MOJyJbKaTaqu3aTop C MoJorpeBaTesieM, OJOKH YIpaBIEHHs, 3JEKTPOKJIANaHOB, OoTOOpa U
aHaiM3a npo0 azoTa, JTUCIUIEW W AATYUKU, (QUIBTPAMOHHBIN OJ0K, MeMOpaHHbIH Moaynab. K
OCHOBHBIM NPEUMYIIECTBAM YCTPONHCTBA MOYKHO OTHECTHU:

-aBTOMAaTHYECKOE PETyJHPOBAaHHE YHCTOTHI a30Ta C BO3MOKHOCTHIO HACTPOHKH B IIMPOKOM
JIAaIia3oHe; -

-BO3MOXHOCTH JUCTAHIIMOHHOI'O YIIPABJICHUA 1 KOHTPOJIA,
-~OTCYTCTBHUC CIICHHUAJIBHBIX Tpe6OBaHHﬁ K Ka4€CTBY BO3/1yXa,
~HU3KHUEC SKCILTYaTallMOHHBIC 3aTPAThEI X IPOCTOTA B O6CJ'Iy>KI/IBaHI/II/I;

-BBICOKAsI HA/IGKHOCTD; OOJBIIION pecypc MEMOPaHHOTO MOTYJIS.
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NPUMEHEHUE NMUA-PETYJATOPA JIJIsI HACOCHOM CTAHIIUM

HInmkoB Uana AjleKceeBHY

cryaent, Cankr-lIlerepOyprckuii  rocyIapCTBEHHBIH — YHHBEPCHTET — a9POKOCMUYECKOTO
npudopoctpoenusi, PO, r. Cankr-Iletepoypr

[Torpy»kHble HACOCHI SABJISIOTCSA BaKHBIM KOMIIOHEHTOM HACOCHBIX CTAaHIIMM, HCIIOJIb3YEMBIX IS
nepeMenIeHHs KUIKOCTEeH UM ra30B U3 0JTHOro MecTa B pyroe. Mx ahpekTUBHOCTh U TOYHOCTh
B MepeKayKke OOJBIINX 00bEMOB KHUAKOCTHU SIBISIOTCS KIOYEBBIMU (PaKTOpamMu AJIsi TOCTHXKEHUS
ONTUMAIBHOW MPOU3BOAUTENHHOCTH. OJHAKO TOYHOE YIpaBICHUE 3THUMH HAacocaMHu TpeOyer
ucnonb3zoBanus [TU/[-perynstopa. OH urpaer BaxHYyI poJib B CHCTE€MaX HAaCOCHBIX CTaHIIWH,
oOecrnieunBasi MoAIep>KaHKUE 3aJAaHHOTO YPOBHS AAaBJICHUS WM PACXO0/a HKUAKOCTH.

Bo3MoskHOCTH 1TM(POBOTO perynsTopa, OCHOBaHHOTO Ha mpuHIHNax padots [INI-perynstopa,
CYLIECTBEHHO PacIIUPSAIOT IPaHULlbl CTaOMIbHON paboThl HACOCHOW cTaHIMU. BHe 3aBUcHMOCTH
OT U3MEHEHUN BHEUIHUX YCJIOBHH, 3TOT MHHOBAIIMOHHBIM PEryysaTop CliocoOeH aBTOMaTUYECKU
aJanTUpOBaTh MapaMeTpbl YIPaBIEHUS HACOCOM B PEKHMME pEalbHOIO BpEMEHH, oOecreunBast
NOAJEPKAaHUE 3aJaHHOTO YPOBHSI IaBICHUS WIH PACX01a )KUIKOCTH

TN /1-peryJiiTop 1 ero pojib B ONTHMHU3ALNU PA00THI HACOCHOH CTAHLMH

[Torpyxaemple HAcOChl IIMPOKO TPHUMEHSIOTCS B  PA3JIMYHBIX  OTPACIAX, BKIIOYAs
MIPOMBINIIICHHOCTD, CETBCKOE X035MCTBO M KOMMYHAIIBHOE X035UCTBO. OTHAKO, JIJIs 00eCIICUeHUS
3¢ dexTruBHON pabOTHI MOTPYKAEMOT0 HACOCa HEOOXOIUMO 00ECIEUUTh TOYHYIO U CTaOMIbHYIO
10/1a9y YKHJIKOCTH.

OnuH U3 OCHOBHBIX MPUHIUTIOB padoTsl [T1/]-perynstopa — 3T0 ynpaBieHUE Ha OCHOBE OIINOKH.
[Tpu paboTe morpy»aeMoro Hacoca BO3HUKAIOT OTKJIOHEHHUS OT 33JJaHHBIX MTapaMeTPOB, TAKMX KaK
nasnenue win pacxop. [IU/[-perynstop cpaBHHBAaeT MOJIydyeHHOE 3HAYCHUE C TPeOyeMbIM U
oTpesieNisieT OUTHOKY YIpaBIeHUSI.

CAY mnacocnoii cranmuu ¢ [T1J]-perynastopoM NpuHUMAET 3TO 3HAYEHHE M B 3aBUCHUMOCTU OT
TUNA OIMOKHM (IPOMOPLUOHATIBHON, MHTETpadbHON MM JudQepeHInaIbHON) pacCUUTHIBAET
HEOO0XO0IMMYIO0 KOPPEKTHPOBKY PaOOTHI HAacocCa.

Hcnonb3oBanue I1M/[-perynstopa ans ymnpaBieHUsT HAaCOCHOM CTaHIMEH obOecreunBaeT psf
npeumyiiects. Bo-nepsbix, a3ppexTuBHas padota Hacoca MPU MOCTOSIHHBIX WJIM U3MEHSIOIINXCS
ycnoBusix pabotel. Ilpu ucnonb3oBanun IIMJ[-perynsitopa cuctema ymMeeT CaMOCTOSATEIbHO
KOPPEKTUPOBATh IIaPAMETPBI B 3aBUCUMOCTH OT TEKYIIECH CUTYallUU

IIpeumymecrea npumenenuss IIH/[-peryasitopa B cpaBHeHMH C JAPYTMMH MeTOJaMH
peryJMpoBaHus HACOCHBIX CTAHIUI

[Ipu aBTOMaTM3anuu pabOTHl HACOCHOW CTAaHIIMM OJIHUM W3 OCHOBHBIX 3a/lay SIBJISIETCS
MoJ/IepKaHue MOCTOSSHHOTO YPOBHS JABJICHHUS WM pacxoda *KUIKOCTU B cucteme. st sToro
WCIIONIB3YETCS PETYIMPOBAHUE CKOPOCTH pPAOOThI HACOCOB. B  TpaguIMOHHBIX CHCTEMax



yIpaBJIEHUS] HACOCHI Pa0OTaIH C MOCTOSTHHOM CKOPOCTBIO, UTO MPUBOAMIIO K HEI()(HEKTUBHOCTH U
HETI0JIa/IKaM.

Opnnako, Onaronmaps pa3BUTHIO IU(PPOBBIX TEXHONOTHWH, Obul pazpaboran I1W]/I-perymsrop
(mMponopIMOHATILHO-UHTETpATbHO-TU (PP EpeHIIMAIBbHBIN), KOTOPBIA IO3BOJIsAeT Oojee TOYHO
KOHTPOJIMPOBATh PabOTy HACOCOB U JIOCTUYh ONTHMAIBHOTO YPOBHS MPOU3BOAUTEIHHOCTH.

Omun w3 ocHOBHBIX mpeumymectB [IW][-perynsTopa 3akiaioyaeTcss B €ro CIIOCOOHOCTH
aJaNTUPOBATHCS K W3MEHSIOIIUMCS YCIOBUSM Pa0OTHI CHCTEMBI. 3a CUET KOMOWHAIMH TpPeX
KOMIIOHCHTOB - MPOIOPIMOHAILHOTO, WHTETPAIBHOTO M TU((EpPSHIMATBLHOTO - OH MOXET
pearupoBaTh HE TOJBKO Ha TEKYIIIEE COCTOSIHUE CUCTEMBI, HO U Ha MPEAIICCTBYIONIYIO TMHAMUKY
W3MCHCHHI.

[Ipu paGoTe ¢ 4yBCTBUTEIBHBIMH CHCTEMaMH, TJ€ JlaX€ HE3HAYMTEIIbHbIC M3MEHCHHSI MOTYT
UMETh CEPbE3HBbIC IOCIEJCTBUS, OCOOCHHO Ba)KHA BBICOKAS TOYHOCTh PETYIUPOBAHHS U
MUHUMU3ALUS OTKJIOHCHUH OT 3aJaHHOTO 3HAYCHWsI, KOTOphIe JocTuratorcs omaromaps [TH/I-

pErynaropy.

bonblioe npeumyiecTBO 3TOT0 pPEryjasTopa 3aK/IOYaeTcsl B €ro IIMPOKUX BO3MOXKHOCTSAX
HACTPOMKH, YTO IO3BOJIIET €ro aJanTUpOBaTh IOJ JIOOble TpeOOBaHMS KaxXI0H CHCTEMBI.
bnaropapst 3ToMy AocTUraercs ontuMaibHas MPOU3BOIUTENBHOCTh U IPPEKTUBHOCTH PabOThI
HACOCHOM CTaHIUU.

Pexomenpgaruu no BeiOopy u Hactpoiike [T /[-perymnsitopa

[lepen Hauamom paboOThl cileNyeT OMpeNelInTh TPeOOBaHUS K CHUCTEME AaBTOMAaTHYECKOTO
yopasienust (CAY) nHacocHod cranmuu. KitoueBbIMH mMapaMeTpaMu SIBJSIFOTCST TOYHOCTH
peryiaupoBaHusi, CKOPOCTh OTKJIMKA U YCTOMYHUBOCTb.

OcHoBHbIM KOMTOHEHTOM CAY sBnsercs mudposoit perymsarop ¢ [IM/-anroputmom. OH
00J1a7JTa€T BO3MOKHOCTBIO CAMOHACTPOMKM M ABTOMAaTHYECKOW KOMIICHCAIIUU HW3MEHEHUH
BXOJIHBIX TTAPaMETPOB, UTO JIeJaeT €ro ONTUMAaIbHBIM BEIOOPOM JJIE HACOCHOM CTAaHIIUU.

HacrpauBaemslie rapameTpsl BKJIIOYAIOT KO3 HULIUEHTBI MIPOIOPLIMOHAILHOCTH,
UHTETpUpOBaHUs U AU depeHnpoBaHusl.

- Kosddumument nponopumnonansuoctu (P) ompenenser B3auMOCBS3b MEXKIY OIIHMOKOM
pPErylupoBaHUsS U BBIXOJIHBIM CUTHaNOM. OH OMKEH OBITh HACTPOEH TaKuM 00Opa3zoM, YTOOBI
00€ecTeunTh TOCTAaTOYHYI0 CKOPOCTh OTKJIMKA CUCTEMBI 0€3 M30BITOYHON PEaKIIUK Ha TIOMEXH.

- Koadduuuent wunrerpupoBanust (I) cayxutr paias ycTpaHEHHs CTaTUYECKOW OIIMOKU
perynupoBanusi. Heob6xomumo momoOpaTe €ro Tak, 4YTOOBI TPEAOTBPATUTH TOSBJICHHE
TECTEpe3nca WM KOJIeOaHU CHCTEMBI.

- Koappumment nuddepenmupoanus (D) mo3BoisieT KOMIEHCUPOBATh U3MEHEHHE BXOIHBIX
apaMeTpoOB M CHU3UTH MEPEePETYITMPOBAHIE CUCTEMBI. ET0 3HaYeHHE ClIeIyeT BBIOMPATh C YIETOM
BPEMEHH OTKJIMKa O0BEKTa YIIPABICHHUS.
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IMPUMEHEHUE PROGRESSIVE WEB APPS (PWA) JUISI YJIYUILIEHUS
MMOJIB3OBATEJIBCKOI'O OIIBITA U MPON3BOJUTEJIBHOCTHU BEB-
NPUJIOXKEHUN

bricTpoB AHTOH BiagumupoBuy

cTynent, MockoBckuil rocyaapcTBeHHbIN TexHonornueckuit yausepcuter «CTAHKWH», PO, 1.
Mocksa

B coBpemenHOM Mupe BeO-pa3pabOTKU MOJIB30BATEIBCKUI OMBIT U TPOU3BOAUTEILHOCTD UTPAIOT
KIIFOYEBYIO POJIb B YCHEIIHOCTH BeO-mpuioxeHuit. C pa3BUTHEM TEXHOJOTHA M pacUIMpeHHueM
BO3MOXKHOCTEH Opay3epoB, BeO-pa3paboTUNKU UMEIOT Bce OOJIbIe HHCTPYMEHTOB ISl CO3/IaHuUs
MOIIHBIX B 3(PQPEKTUBHBIX BeO-pwIokeHnd. OIHUM M3 TaKUX WHHOBAIIMOHHBIX ITOJXOJIOB
apistoTes Progressive Web Apps (PWA), koTopsie coderarot B cebe mpenMyIecTBa BeO-caiToB
W HATUBHBIX MNPWIOXKEHUU. B 3TOl craTthe MBI paccMoTpuM, kak PWA Moryr 3HaunTenbHO
VIIYYIIUTh TOJIB30BATEIIbCKUN OMBIT U TPOU3BOAUTEILHOCTD BEO-TIPUIIOKEHUMN.

[Ipeumymecrea PWA

Progressive Web Apps npemocTaBisiiOT psl MPEUMYIIECTB, KOTOpbIE JENalT UX
MPUBJIEKATEILHBIM BBIOOPOM i BeO-pa3paboTunkoB: MrHoBeHHas 3arpy3ka: C HOMOIIBIO
cepBuc-BopkepoB PWA mMoryt kammpoBaTh pecypcbl U 00ecleuynBaTh MTHOBEHHYIO 3arpys3Ky
NPUIOKEHUST JaXXe MPH HEAOCTYIMHOCTH HHTEpHETa. DTO CO3JaeT OIIylIeHHEe OBICTPOTHI U
OT3bIBYMBOCTH, UTO MOJIOKUTEIBHO BIUSAET HA BOCIPUITHE MOJIb30BATEIIEM.

OT3BIBUMBOCTD Ha BCEX YCTpOﬁCTBaXZ

PWA paspabotanbl TakuM 00pa3oM, 4TO OHM aJaNTHPYIOTCS K pa3HbIM THIAM YCTPOWCTB U
’KpaHaM, o0ecrieunBas €IMHOE U KaueCTBEHHOE B3aUMO/ICHCTBHE HE3aBUCUMO OT TOTO, HA KAKOM
YCTPOMCTBE MOJIB30BATEIb UCIOIb3YET IPUIIOKEHHUE.

YcranoBKa Ha paboumii cTo:

[Tonb30BaTeny UMEIOT BO3MOXKHOCTD "ycTaHOBUTh' PWA Ha pabGouuii ctos cBoero ycTponcTsa,
YTO CO3/aeT OIIYLIEHHE TMOJHOLEHHOTO MpPUJIOKEHHUA. OTO TakXke IO03BOJsIeT OOOUTH
OTpaHUYEHUs U TPeOOBAaHUS Mara3uHOB MPUIOKEHUH.

beicTpoeiicTBHE U TPOU3BOAUTEIBHOCTD:

3a cueT KIIIMPOBAHUS PECYpPCOB M ONTUMH3AIMU 3arpy3ku, PWA obecnieunBaioT BBICOKYIO
MPOU3BOAUTENBHOCTh AK€  TPU  MEMJIEHHOM  HUHTEPHET-COCAUHECHHH.  YIIydllIEHHE
M10JIb30BATEIBCKOTO ONbITA

PWA criocoOcTBYIOT yITyUIIEHUIO MOJIH30BATEIBCKOTO OMBITAa BO MHOTHX aCIEKTaX:
beicTpas HaBuTanus:

bnarogapss KOIIMPOBAaHUIO U NPEIBAPUTEIBHOM 3arpy3ke pecypcoB, IOJIB30BATEIN MOTYT
MTHOBEHHO TNEPEXOJUTh MEXAYy pa3felaMd [PWIOKEHHs, HE HCIbIThIBAas 3a/epiKeK.
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[TonHORKpaHHBINA pexuM U O0e3 oTBIeueHm: Bo3moxHoCcTh no6aBienus PWA Ha pabounii cton
YCTPOMCTBA IO3BOJISIET TIOJIB30BATENISIM TIOTPY3UTHCS B IPUIOKEHHE O€3 OTBIEKAIONINX
aJIeMEeHTOB Opaysepa.

OddnaitH-pexum:

CepBuc-BopKepbl 00ECIIEUNBAIOT AOCTYI K MIPHIOKEHUIO AK€ IIPU OTCYTCTBUM MHTEPHETA, YTO
nenaer PWA He3aMeHMMbBIMM HHCTPYMEHTAMU JJIs1 00eCeYeHUs] HENTPEPBIBHOTO
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INPUMEHEHME PACHPEAEJEHUSA «XU-KBAJAPAT» IS
CTATUCTHYECKOI'O AHAJIN3A PE3YJIBTATOB UCIBITAHUM

CunpasueBa IOumst InyapaoBHa

maructpanT, CaHKT-eTepOyprckuii TOCYAApCTBEHHBIM  YHHBEPCUTET a’3pPOKOCMUYECKOIO
npubopoctpoenusi, PO, r. Canxr-IletepOypr

Pacnipenencane «Xwu-KBampar» SBISIETCS OJHUM M3 OCHOBHBIX METOJOB B CTAaTUCTHKE U
HCIIOJIB3YCTCA IJId TMPOBCPKHU PA3JIUYHBIX CTATUCTHUYCCKUX THUIIOTC3. KpI/ITepI/II\/JI corjacus
HNPUMEHSIOT JUISL IIPOBEPKH THUIIOTE3BI O COOTBETCTBUM JMIIMPUYECKOIO pacCIpeneiIeHus
IpernoiaraeMoMy TEOpEeTHIeCKOMY pactpeseneHuo. Ero pacuyerHas popMysia BBITIISIUT TAKUM
o0OpazoM:
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TAc Mm—-3MIIMPUICCKUC YACTOTHI, m’— TCOPCTUUCCKUEC YaCTOTHI,
N — 4uCIIO cTeneHel CBO6OI[I:>I.

Jis  TpoBEepKM THIOTE3bl HaM HEOOXOJMMO CPaBHUTh OMIHpPUYECKUE (pealbHbIe) U
TEOPETUYECKUE YaCTOTHI.

Pacripenenennie BeposSITHBIX 3HaUEHUI CIydyallHOW BETMYMHBI Y2 HENPEPHIBHO U aCCUMETPUYHO.
OHO 3aBUCHT OT YHMCIIa CTereHel cBO0OIbI (n) U MPUOIMKAETCSI K HOPMAILHOMY PacIpeIesIeHUI0
0 Mepe yBenuueHus uuciaa HaOmogeHuil. [losToMy npuMeHeHHe KpuTepusi ¥2 K OLEHKe
JUCKPETHBIX PACTIPEEIICHUI CONPSKEHO ¢ HEKOTOPBIMU MOTPEIIHOCTMH, KOTOPBIE CKa3bIBAKOTCS
Ha €ro BeJINYMHE, OCOOCHHO Ha MAJIOUMCIIEHHBIX BHIOOPKAX

TouyHOCTH OmpeneneHus] KpUTepusl Y2 B 3HAUUTENBHON CTENEHW 3aBUCUT OT TOYHOCTH pacyera
TEOPETUYECKUX YacToT (m’ 1 ), JUI1 TOJYY4EHHUS pa3HOCTH MEXIy OHMIHMPUYECKUMHU U
BBIYHCIICHHBIMU YaCTOTAMM CJIEYET UCIIOIb30BATh HEOKPYIJIEHHBIE TEOPETUYECKHUE YACTOTBI.

YacToTa - 3TO KOJIMYECTBO BOBHMKHOBEHUN KaKOT0-JIHOO COOBITHS. qaCTOTy TTOSIBJIICHUS COOBITHS
OOBIYHO MMEIOT B BUAY, KOI'Ja ICPEMCEHHBIC U3MEPAIOTCA B HOMHUHAJIPHOM IIIKaJIe U Apyrue nx
XAapPaKTCPUCTHUKHU, KPOMEC YaCTOTbl BO3HHMKHOBCHHSA, HCBO3MOXHO HWIIH TPYAHO HOJIO6paTI).
I[pyrI/IMI/I CJIOBaMH, KOrja NepeMEHHasA NUMECT KAYCCTBCHHBIC XapaKTCPUCTUKH.

PaccmoTpuMm npuMeHeHHe KpuUTepHsl «XU-KBaJpaT» Ha IPUMEPE IOIYYEHHBIX pPE3YyJbTAaTOB
ucnbiTanuii OKb. OueBuIHO, 4TO U3/IENUN Ha/JIeKalllero KauecTBa OoJbIIe, 0JTHAKO, 3TO HYKHO
JI0Ka3aTb CTAaTHUCTHYECKU. JIJIsI JTOro MCIOJB3yeM KpUTEpUH «XU-KBagpar». Pe3ynbTaTsl
WCIBITAaHUHN OBUTM pacipeesIeHbl Ha TPU TPYIIIbI: FOJIEH, COMHUTENbHBIN pe3yabTar (TpeOyroTcs
JIOTIOJTHUTEIIbHBIE UCIIBITAHMST ), HE TO/ICH.

YacToThI BRITTSIAT CIEAYIONIAM 00pa3oM:



I'open (I') — 87 mr.
ComuuTtenbHbIl pezynbrar (C) — 8 mirT.
He rogen (H) — 5 .

TpeGyeTc;I IMPOBCPHUTH, OTIIMYAIOTCA JIM ITOJYUCHHBIC SMIIMPUYICCKHUEC TAHHBIC OT TCOPCTUYCCKUX.
I[J'IH 9TOT0 HCO6XOI[I/IMO HaWTH TECOPECTUUCCKHUE YaCTOTHI. B wmamem clIydya€ TCOPETHYECCKHUEC
YJaCTOThI — 3TO PAaBHOBCPOATHBIC YaCTOThI, KOTOPBIC HAXOAATCA IMYTEM CJIIOKCHUA BCEX YACTOT U
ACJICHHA Ha KOJIMYCCTBO I'PYIIII.

(r'+C+H) 87+8+5 222
3 3 '

Hanee Haiinem cymmy mocnemnero cronbmna: y2 = 129,9. Tenepp HYXHO HaWTH KPUTHYECKOE

3HaueHue kpurtepus. [ns sToro wucmonblyeM 4YHCIO cTerneHed cBoOoabl (n) W Tabnuiy

pacnpenenenus y2 . Ynucio cTerneneid cBoOOIbI PACCUYMTHIBACTCS TI0 CIeAyIOIeH Gopmyre:

n=R-D=+=(C-1)

rae R — konuuectBo cTpok B Tabnuue, C — KOJIMYecTBO CTOJI01I0B. B HalleM ciiydae yuyuThIBaeTcs
TOJBKO OJIMH CTOJIOCI M TP CTPOKH, TIOATOMY (hOpMYyIia H3MEHSETCS:

n=(R-1)=3-1=2

Hns BepositHoctr omuOku p<0,05 (IpUHATON B CTATUCTHYECKUX HCCIENOBAHMAX) U h = 2
KpUTHYecKoe 3HaueHue y2 = 5,99. [lonyueHHoe sMnupruyeckoe 3HaueHue 00JIbIlie KPUTUIECKOTO
— paznuuusi 4acToT JocToBepHbI (¥2 = 129,9; p<0,05). CnenoBaTenbHO, TUIOTE3a O TOM, YTO
pPacxXxoXkKIE€HUE MEXIY SMIHUPUYECKUMH U TEOPETUYECKUMH (OKMIAEMbIMU) 4acCTOTAMH HOCUT
CIIy4alHBI XapakTep, olposepraercsi. Merton pacuera KpuTepus «Xu-KBaapar» SBISETCS
IPOCTBIM U OBICTPBIM, AEMOHCTPUPYSI 3HAUUTENbHYIO MPAKTHUUECKYIO MOJb3Y. DTOT KPUTEpHUil
uMeeT OOJIbIIYI0 LIEHHOCTh MPH aHajiu3e pe3ynbratoB ucnbiTanuii DKb, urpas BaxxHyto poib B
IIPOLIECCE UCCIIENO0BAHUS.
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N7 HAVKA 1 MUPOBO33PEHUE

IMPUMEHEHUE COBPEMEHHBIX TEXHOJIOT WM JJISI YBEJIMYEHU S
BE3OITACHOCTHU XKEJIE3HOAOPOKHbBIX OB BEKTOB

Hoaropuas OJibra AjekcanapoBHa

cryaeHt, Poccuiickuil Texnonornueckuii Y uuepcuter MUPOA, PO, r. MockBa

KyaukoB Asiekcanap AHATOJIbeBUY

HAay4YHbI PYKOBOJWTENb, KaHJ. TEXH. HayK, JoueHT, Poccuiickuii TexHomornueckuii
Yuusepcurer MUPOA, PO, r. Mocka

[Tpobnemoii oxpansl craniuii MockoBckoii XKenesnoit Jloporu sBisieTcst Hanu4ue myteit ooxona
rpaxkJlaHaMH TPaJUIIMOHHBIX IPOIYCKHBIX MYHKTOB Ha miatdopmMy niu ¢ Hee. Kak mpasuio, 3tu
IyTH MCIIOJIb3YIOTCS MaCCa)KUPaMH, OCYLIECTBIISIOIMMU 0€30MIeTHBIN POe3/l Ha MPUTOPOIHBIX
anekTponoe3nax. CBOMMH [IEHCTBHSAMH OHH PHCKYIOT KaKk COOCTBEHHOW JKH3HBIO, TaK M
cTaOMIIbHOM paboTOM KeIE3HOAOPOKHOT0 TpaHCopTa. Eciy ycTaHOBUTD HaleKHBIE OTPaXIeHUS
Ha KaXKJ0M OCTaHOBOYHOM ITYHKTE Ul KOMIIAHUH-TIEPEeBO3YMKOB BUIUTCS HELEIECO00pa3HbIM,
npejiaraeTcsi aHalM3upoBaTh, Kakue IJIATGOPMBbI IOJB3YIOTCS IOMYJISPHOCTBIO CPEIU
0e30MJIeTHUKOB, a TAaKXKe y3HaThb onucaHue ImyTeil o0xoxa. Ha ocHOBe aHanmm3a 3TUX JAaHHBIX
IIPeIaraeTcsl yCUINBaTh MEPHI 10 OXPaHe HAa KOHKPETHBIX MECTaX.

BMmecTo u3ydyeHus KaxJI0# CTaHLUM MpeularaeTcsi BOCHOIb30BAThCA HAKOIUIEHHBIMU 3HAHUSAMU
Jro/ie, NPaKTUKYIOIUX 0e30mieTHbIi npoe3. [Tog aHamoruuHpIMU pelieHUsIMU, B TAKOM ClIydae,
Jlanee MOHUMAIOTCS PECypehbl, KOTOPBIMU IOJIB3YIOTCA O3TH TpaxaaHe. Kpurepuem mnowucka
AQHAJIOTUYHBIX PEILICHUH /1715 BBISIBIICHUS ysI3BUMOCTEH oxpanbl craniuit MOK/ sBnsiercsa Hamudue
XOTs ObI OIHOTO U3 CIEIYIOUINX MPU3HAKOB!

-Hannuue nnpopmanyu no oxpaHe CTaHIMHA ¢ TOMOIIbIO TYPHUKETOB;
-Hanuune nndopmanny no aabTepHaTUBHBIM 00X0/1aM OXpaHSIEMbIX CTaHIIUM;

-Hanuune kapThl C NOMEYEHHBIMM HA HEW CTaHIMAMH, COJIEPXKALIMMH BBIIICYIOMSIHYTYIO
MH(pOpMaIHIO.

B xone aHanm3a OTKPBITBIX HCTOYHUKOB ceTu MHTepHeT, a Takke MarasMHOB MOOMJIBHBIX
NPWIOKEHUH, Takux Kak AppStore (marasusH s ycTpoilctB xommanuu Apple), RuStore u
GooglePlay (ITo TtpeGoBanmo PockomHam3opa HHPOPMHUpPYEM, UYTO HWHOCTPAHHOE JIMIIO,
BJIaJIeroIIee HHPOPMALMOHHBIMU pecypcamu Google siBisieTcss HapyIuTeleM 3aKOHOAAaTeIbCTBA
Poccutickoit denepamnuu — npuM. pel.) (MarasuHsl JIs1 yCTPOMCTB 1O/ ONIEPAITMOHHON CUCTEMOM
AHapousa) ObUIM HaMJIeHbl HECKOJIBKO aHAJOTWYHBIX PEIIEHUH JUIs BBIBICHUS YA3BUMOCTEN
oxpanbl craHuuii  MockoBckoit  Kenesnoit [loporm. HaumbGonee mnoaxomsmumu 1o
WH()OPMAITMOHHOW  COCTaBIIAIONICH  SBISIOTCS  OHJIAWHCOOOIIECTBA  JIIOJEH, HAMEPEHHO
OTKa3bIBAKOIIUXCS OT OIUIATHI IPOE3/4a B IPUTOPOIAHBIX AIEKTPOIIOE3/1aX, TO €CTh MOCIEA0BATENN
TaK Ha3bIBAEMOTO ABWXKEHMS «JEKTPUUKMHI». OHM caMM 3TO JBMJKEHUE OIMCBHIBAIOT Kak
«KOMILJIEKC ~ OKOJIOCHIOPTUBHBIX  JUCIUIUIMH, CBA3aHHBIX C OE30MJIETHBIM  IPOE3/0M,
MPEUMYIIECTBEHHO B MPUTOpOoAHBIX moe3fax» [1]. LleHHOCThIO A1 AaHHON pabOThI SBISETCS

11



HAaKOIJICHHAss C TOJaMH CYIIECTBOBaHMS JBIWXKEHHA HH(opManmoHnHass 0a3a, B KOTOPOH
COJIEpKATCSl OTMMCAHUS PA3IUYHBIX MyTel 00X0/a CTaHITHH.

B otkpeiToM goctyme cetu MHTEpHET OTCYTCTBYIOT OQHIIHMAIBHBIE OTYETHI TMEPEBO3YMKOB O
METOJaX OXpaHbl CTaHIMHA. AHaJIW3 pa3IUYHBIX pPECYpCOB MOJIBOAMT K BBIBOAY, 4YTO
obecrnieueHreM 0€30MaCHOCTH KEJIE3HON JOPOTH 3aHUMAIOTCS YACTHBIC OXPAHHBIC TPEAIPUSITHS.
Tak, HarpuMep, YacTHOE oxpaHHoe npeanpusTue «Jlerucy [2] nmpu oxpaHe KeIe3HOIOPOKHBIX
CTaHIIMI CTaBUT mepesa coOOH, Cpeu MpoYMX, 3a7aud MaTPyIMPOBAHUS CTaHIUH, MIATHOPM U
MPWIETAIOIIEH K BOK3al1y TEPPUTOPHUH, 3AIIUTY 3/I0POBbs, )KM3HU U UMYLIECTBA MAaCCAKUPOB U
nepcoHnana XX/ craHiuu u npeaoTBpalieHue NpaBOHAPYIICHUH.

B HeﬁCTBHTCHBHOCTI/I KC, IpU CYIICCTBOBAHUHU aJIbTCPHATUBHOTO ITYyTHU 06x0,ua OXpaHbl CTAHIUHN
JEMCTBUS I'paX/1aH MonajaoT o crateto 267.1 YronoBHoro koaekca Poccuiickoit denepannu
«JleficTBus, yrpoxaromme O€30mMacHOM OSKCIUTyaTallMd  TPAHCHOPTHBIX — CPEACTBY», M,
COOTBCTCTBCHHO, H_ITpa(l) MOTYT BBIINUCBIBATH JIMIIb MPCACTABUTCIN IIPAaBOOXPAHUTCIIbBHBIX
OpTraHoOB. I/ICXOZ[SI U3 aHaJIi3a pa3jJnyHbIX HNCTOYHHUKOB, MOXKHO CACJIIAaTb BbIBOA, YTO
TPaHCIIOPTHHIC KOMIIAHUU HE B ITOJIHOM MEpe 3aHUMAIOTCSI OXPAHOM CTaHIHH.

bnaronaps ananuszy mpeaMeTHOW o0nacTH pa3padaTbiBA€MOro MOOWMIJIBHOTO TPHIIOKEHUS IS
BBISIBJICHUS ys3BUMocTed oxpanbl craHuuii MOKJ[ Obun ompeneneH 0azoBblil (yHKIIMOHAT
IpPOrpaMMHOTO TPOAyKTa. llpuioxkeHWe JODKHO 00JaaaTh BO3MOMKHOCTBIO —IOJTy4aTh
uH(pOpMAIMIO OT TMOJB30BAaTENIed O HACTOSIIEM IOJIOKEHUH OXpPaHbl IUIATPOPMBI, KOTOpas
BKJIIOUaeT B ce0s HajauuuMe TYpHUKETOB M allbTEPHATUBHBIX MyTel obxona. CepBepHas 4acTb
JOJKHA 00J1a/1aTh BO3MOXHOCTBIO aHAJIM3a TOJB30BATEIBCKOW aKTUBHOCTH, JUISI ATOTO MOYXHO
BOCTIOJIB30BaThCsl PyHKIMOHANOM Firebase. B 0a3ze MaHHBIX JOJDKHBI XPaHUTHCS HAUMEHOBAHUS
CTaHIIMM, UX KOOPAMHATHI, a Takxke UHPopMaIus 00 aKTUBHOCTHU IMOJIb30BaTENICH B YUCICHHOM
BUJIC, T.€. KOJMYECTBO T'OJIOCOB 32 HAJTMYME TOTO WJIM MHOTO 3JIEMEHTa OXpaHbl. JlaHHbII crioco0
3amaeT CcBOOOMY BBIOOpAa W OTBSI3BIBACT BIAJCIbIA MPOAYKTa OT HEOOXOAMMOCTH BBOJA
COOCTBEHHBIX JaHHBIX, KOTOPbIE MOTYT YCTapeTb WJIM MOMNPOCTY HE COOTBETCTBOBATH
JeHCTBUTENBHOCTU. Takxke HEO0OXOJAMMO XPaHWTh OINKCAHME IMyTeHd 00X0a, KOTOphIE TaKXKe
OyIyT MOCTynaTh OT MOJIb30BaTEIEH.

Jnst ynoOcTBa KOHEYHBIX TOJB30BaTeNIel MPUIOKEHUE JOHKHO TMPEACTABIATh COO0N KapTy ¢
[EJIBI0 YIPOIICHUSI TTOMCKAa KOHKPETHBIX CTAaHIUA W OPUEHTHUpOBaHUSA. UTOOBI MpenoTBPaTUTh
MHOKECTBEHHBIN BBOJ| JIaHHBIX C OAHOTO M TOTO € YCTPOMCTBA, HO MPH 3TOM COXPAHUTh
AHOHUMHOCTb, JaHHBIE OT KOHKPETHOTO TOJIH30BaTEeNs OyAyT XPaHUTHCS 110 HOMEPY YCTaHOBKH,
Takke npegocrasisgemMbiM Firebase. B Oyayiem Takyke BO3MOXKHO BBEIACHUE aBTOPU3AIUU TIO
JIPYTUM IIapamMeTpaM.
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‘@R: HAYUYHDbIN KYPHAJI
N9 HAYKA U MUPOBO33PEHUE

MPOM3BOJCTBO KAKAO, LIOKOJIAJIA U CAXAPUCTBIX
KOHJIUTEPCKWUX W3JIEJAN

bukenoBa Epkeskan CepuKKaHKBI3bI

CTyZeHT KadeIpbl CTaHAapTU3aNK U cepTuduKanun EBpasnuiickuii HAMOHATBHBIH YHUBEPCUTET
uM. JL.H. I'ymunesa, Kazaxcran, r. Actana

apubaeBa Aiiryjb Ainuak0apoBHa

HAy4YHBIA PYKOBOJUTENb, MATUCTP TEXHUYECKUX HAYK, CTapILIUi IpenoaaBareib, EBpasuiickuil
HaroHanbHbINA yHuBepcuTeT uM. JI.H. I'ymunesa, Kazaxcran, r. Acrana

AHHOTALUA.

[Tpon3BoACTBO HIOKOJIAA — CIIOKHBIN MIPOLECC, B XOA€ KOTOPOrO MPOUCXOAAT MHOTOUUCIICHHBIE
xuMuyeckne peakuuud. HaumbGonee BaXHBIMM HpollecCaMM, BKIIOYAIOIUMH  OOJIBIIMHCTBO
peaKIyii, BaXXKHBIX U Pa3BUTHS HAJIE)KAIIETO MIOKOJIAIHOTO BKYyCa, SBISIIOTCS (pepMeHTaIus,
Cylmka ¥ o0)kapka Kakao-0000B, a Takke KOHIIMPOBaHHE IIOKoJana. Bo Bpems ¢depmeHTanmu
IPOMCXOIUT 00pa30BaHUE BaKHBIX MTPEIIIECTBEHHUKOB, KOTOPbIE HEOOXOAUMBI /1711 JaTbHEUIINX
XMMHUYECKHMX PEAKLUI B MIOCIEAYIOIIUX MpoLieccax MPOU3BOACTBA 1IoKoaana. O0xapka — OJUH
U3 BaXKHEHIINX IPOLIECCOB, OOYCIOBIEHHBIM MpOoTeKaHUEM peakuuii Mailsipa, B X0/1€ KOTOPBIX
00pa3yloTCcsi apoMaTHUYECKUE COeTUHEHUs. ECTh MHOrO Jpyrux KOMIIOHEHTOB KOTOpBIE MOTYT
NPUCYTCTBOBATh B TIPUPOJAE WM OOPa30BHIBATHECS B TPOIECCE NPOHM3BOJCTBA, TAaKHE Kak
METHJIKCAaHTHUHBI, aJIbJACTUIbI, CII0KHbIE 3(DUPBI, KETOHBI, MUPA3UHbI, KUCIOTHI U CIIUPTHI.

KuroueBrble cjioBa: 110Koja/1, Kakao-000bl, peakuuu Maiisipa, moaudeHosbl, MTupa3uHbl.

Kakao-maciio — 3To KHp, KOTOPbIIl €CTEeCTBEHHBIM 00pa3oM COAEP)KUTCS B Kakao-0o0ax. OH
BJIMSIET Ha TEKCTYPY, HACBIIIEHHOCTh U KaueCTBO LIOKOJa/aa, KOTOPBIN TaeT BO PTY, a TaKKe Ha
CBOICTBa II0KOJIaJ]a, OTBEYArOIIMe 3a OJEeCK, TEKCTYpy U TUIIMYHOE MOBEACHUE HIOKOJaaa MpU
Temrneparype niaasieHus. [IpoleHT kakao-macia BapbupyeTcs B pa3HbIX BUaX I0Koaaa: oT 50—
55% B HecnaakoM mokoinazae 10 20-25% B MoI0YHOM U 0€JI0M LIOKOJIaAe. DTO caMblil TOPOroit
UHTPEUEHT, NPUMEHSEMbII MpU MPOU3BOJACTBE IIOKoJada. [ToMMMO HCHONB30BaHMS Kakao-
Mmacna, J100aBjIeHHe SKBUBaJEHTOB kakao-macna (CBE), kak u pacTuTenbHbIE€ KUPBI, TTOJOOHO
neiicTByeT Ha (u3MUeckre U CeHCOpHble KadecTBa Inokonana. CBE nmomken paspemars
00paboTKy MIOKOJIAIHBIX U3EINIA TAKHM K€ 00pa3oM, Kak U IPOYKTOB HA OCHOBE KaKao-Maca,
a craggapt ISO 11053: 2009 npexycMaTpuBaeT METOJA KOJWYECTBEHHOM OLIEHKH KOJIMYECTBA
CBE, ucnosip3yeMoro B mpoM3BOJICTBE NIOKOIAA.

Yto Taxkoe ISO 11053?

ISO 11053: 2009 ompenenser mporeaypy OOHAPYKEHHS U KOJIHMYECTBEHHOTO OMPEICTICHUS
HKBUBAIIEHTOB kakao-macia (CBE) 1 Mono4HOro sxupa B MOJIOUHOM HIOKOJIaie. DKBHUBAJICHTAMU
KaKao-Maclia SIBJISIFOTCSI HE COJepiKalllie Kakao PAaCTUTENbHBIE Macia M KHUpbI, yKa3aHHbIE B
MOJIOYHOM IIIOKOJIaZie B PaBEHCTBE C MPOLEAYPOM, MOCTaBICHHBIM HACTOSIIUM CTaHIApPTOM.
Onwucannsiii Mmeron ISO 11053: 2009, 3akitoyaercs B onpeiesIeHuH MpopuIIs TpHALMITIHIEPHHA
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C MCIIOJB30BaHMEM KaNMUIIPHOW Ta30)KUKOCTHOW XpoMaTorpaduu BBHICOKOTO pa3peuieHus U
MOCJIEYIOLIEN OLIEHKE JAaHHBIX C MOMOIIBIO IMPOCTOTO M YaCTUYHOTO PETPECCHMOHHOrO aHaIM3a
HanMeHbIMX KBajpatoB. [Ipumecn CBE MoxxHO 0OHapyxuTh Ha MUHHUMaJIbHOM ypoBHE 0,5 T
CBE/100 r MOJIOYHOTO IIOKOJIa/Ia U KOJIMYECTBEHHO OMPECIIUTh Ha YpOoBHE 5% MacCOBOH JOIU
nob6apinennss CBE B Momounblii mokonan ¢ mporHosupyemor ommodkoir 0,7 v CBE/100 T
MOJIOYHOTO II0KOJIaJa.

OnHuM M3 KPYNMHEHIIMX MPOU3BOJUTENCH IIOKONAAHBIX u3nenuid B Ka3zaxcrane sBisieTcs
komnauusd: AO"JIOTTE Paxar"

Axmmoneproe obmectBo "JIOTTE Paxatr" siBasieTcss oMHOW M3 CaMbIX KPYIMHBIX KOMITAHHH,
CHEHUAIM3UPYIOIIUKCA TTPOU3BOACTBOM KOHIAUTEpCKUX m3nenuil B Kaszaxcrane. B 1942 rony
MEepPBOE MPOU3BOJICTBO KOHAMTEPCKUX U3JAENUNA OBbUIO OPraHW30BaHO HA TEPPUTOPUU
JIMKEPOBOJOYHOI0 3aBojia. [[J1s1 3TOro MCHoyib30BAIOCHh YCTPONCTBO, BHIBE3EHHOE M3 MOCKBBI U
XappKoBa B MOMEHT BTOpOIl MUPOBO1 BOVHBI.

OnHo u3 rnaBHbix npeumyiectB kommnanuu "JIOTTE Paxar" - yHuBepcaibHOCTh MPOU3BO/ICTBA.
OHU MOTYT TIPOU3BOJUTH IIUPOKUN aCCOPTHUMEHT KOHJUTEPCKUX M3ACIIHNA, a TAaKKe 00JaJaroT
COOCTBEHHBIM IyTEM YTHJIM3AIMU Kakao-0000B. B pe3ynbrare KOMITaHHUS MOXET MPEII0KUTh
HauboJsee pa3HOO0Pa3HBIA ACCOPTUMEHT MPOIYKIIMH B PSIY OT€YECTBEHHBIX MPOU3BOAUTEICH.

AO «JIOTTE Paxar» cuurtaercsi €TMHCTBEHHBIM KOHAUTEPCKUM mpeanpustTuemM B Kazaxcrane,
OCBOUBILIUM BBIMTYCK CIIEHUATbHON MPOAYKIUHU ISl JIOACH, cTpadaromux auaberom. B ator
ACCOPTHMEHT BXOJSAT HECKOJIbKO HAaWMMEHOBAHWM WIOKOIana, KoHder, medeHbs U Badenb C
MMOHMKEHHOMN KaJIOPUMHOCTBHIO M 3aMEHOM caxapa Ha PaBHOLIEHHOE HAaTYypaJIbHOE ChIPBE.

IIpo0JeMbl Ipou3BoOACTBA

Tpemsi OCHOBHBIMH MTPOOJIEMaMHU, ¢ KOTOPBIMU CTAIKHBACTCSl YCTOHYMBOE MPOU3BOJICTBO KaKao,
SIBIITFOTCS BEIpYOKa JIECOB, M3MEHEHHE KiuMara u 6opb0a ¢ 6one3Hsmu. BeipyOka j1ecoB BbI3BaHa
IJIOXHUM YIPaBJICHUEM 3CMJISIMU, TAC pPacTyT JACPCBbLA KaAKao, a TaKiKEC KOMMCPUCCKHMU
neco3zarotroBkamu. Kpome Toro, yBenndeHre BEHIOPOCOB MAPHUKOBBIX Fa30B U M3MEHEHUE KIIMMaTa
B 3HAYUTENIbHOM cTeneHu OOyCIOBIEHbl BBIPYOKOH JIECOB B TPaJAMIMOHHBIX paioHax
BbIpalllUBaHHA KaKao.

®epMepbl BBIPYOAIOT 1€PEBBS, YTOOBI MOCAAUTh YpOXKail, yCTpaHss KOHKYPEHIIMIO CO CTOPOHBI
OKPYKaIOIIMX pACTEHUH M JKUBOTHBIX, KOTOpPBIE MOIYyT OTHHMATh W3 IOYBBl BOAY WIIHU
NUTaTEeNIbHbIE BEIIECTBA, HEOOXOUMBbIE JJIS BBIPAIIMBAHUS Kakao-0000B. ITO MOXET BBI3BATh
APO3HI0, KOTOpask CHOBA YBEIMYMBAECT KOJINYECTBO HAHOCOB B BOJHBIX IIYTAX M COKpAIIAET 3a11achl
BOJIBI.

@depmepsl, BBIpAIIMBAIONIME KaKao, CTAIKMBAIOTCA C €lle OJHOM Cephe3HOW MpobieMoi —
«YEpHOW THUJIBIO CTPYYKOB», OOJE3HBIO KaKao-IEpPEBbEB, M3-3a KOTOPOM (epMephl €XKEroJHO
TEPSIIOT 0K0JI0 60% yporkas.

MHokecTBO Mpo0OsieM B HBIHEIIHEM «YCTOWYMBOM) BBIpAIIMBAHUU KaKao TyOUTENbHO JJIs Hallel
OKpyKarolie cpenpl, ¥ A Oojiee 370POBOTO MPOM3BOJCTBA HEOOXOIUMO HEMEIJIEHHOE
pemerre. YtoObl 00ecmeuuTh 3J0pOBOE MPOM3BOJACTBO, 3ALIUTY OKpYXKawollell cpeabl H
HSKOHOMUYECKOE TpolBeTaHue (epMepoB, BCE acCHeKThl Mpolecca JOKHBI BBIIOIHATHCS
OTBETCTBEHHO (OT BhIpaliuBaHusi 0000B /10 MPOU3BOJICTBA IOKOIATHBIX U3CIU).
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Opnnaxko, MOHSB, OTKY/A ceifuac 6epeTcs Bai 0oJiee JEIIeBhIi MIOKOIA I, BBl MOXKETE 33 yMaThCs
0 TOM, CTOMT ]I Oojee JeuieBbld BapUaHT, YeM BBIOOp MOAJEPKKH YCTOWYHBBIX METOJOB
dbepMepoB, KOTOPHIE MOTYT IIOMOYb COXPAHHUTh ATOT MPEKPACHBIH MeW3aK Ha JIOJITUE TOJIBL.

15



=

‘@R: HAYUYHDbIN KYPHAJI
N HAYKA U MUPOBO33PEHUE

MMPOU3BOJICTBO YJIOBPEHUI KAK CIIOCOB YTUJIN3AIIUA
MHNOITYTHOI'O HE®TAHOI'O I'A3A

Yaxkpi0aeBa AKHYP

[IpenomaBatens MexyHaponHoro yHHBepcuTeTa HedTu u rasza umenu SArmsirennu Kakaesa,
r. Amxaban TypkmeHucTaH

Xexkumona I'yicapa

[IpenogaBarens MexxayHapoaHoro yHuBepcurera Hedptu u raza umenu Srmsirengu Kakaesa,
r. Amxaban Typkmenucran

JIro6oe pa3pabaTbiBaeMOe CErofHs MECTOPOKIeHHE HEPTH — 3TO UCTOYHUK HE TOJIBKO YEPHOTO
30J10Ta, HO ¥ MHOTOYHUCJIEHHBIX TOOOYHBIX TPOAYKTOB, TPEOYIOIIMX CBOEBPEMEHHON YTUIU3AIINU.
CoBpemeHHble TpeOOBaHMs, MPEAbSBIIEMbIE K YPOBHIO SKOJOIMYHOCTH IPOU3BOJICTBA,
3aCTaBJISIOT ONEPaTOPOB U300peTaTh BCE Oosee 3P PeKTUBHBIE METOIBI TEPEPaOOTKU MOMYTHOTO
He(TAHOTO raza. B mocieqHue HECKONBKO JIET 3TOT pecypc MPOXOIUT 00pabOTKy M HIMPOKO
UCIIOJIb3YETCS HapsiAy C IPUPOIHBIM I'a30M

B HacTos1ee BpeMsi OCHOBHBIMH METO/IaMU TIepepabOoTKH MOMYTHOTO HEPTSIHOTO ra3a sIBISIFOTCS:
1. ®pakuuonnoe pazaenenue [THI

2. 3akauka B mact ITHIT

3. Onexrporenepanus [THI'

4. Cxwuranue [THI'

I[aHHI)IC METOJbI UMCIOT psAAd CBOMX HEAOCTATKOB, KOTOPBIC HMECIOT MECTO OBITEL B IIPOU3BOJCTBC,
" MBI paCCMOTPUM Ka)K,Z[I:Iﬁ U3 HUX.

@pakiuoHHblii  criocod mnepepadorku IIHIT mpencrasmsier cobOoif pasneneHue rasa Ha
cocrasistomue. B pesynprate mporecca IOJy4arOT CyXHM€ OYMILEHHBIE Ta3bl U IIUPOKYIO
(Gpakuuio JEeTKUX YIJIEBOAOPOAOB: 3TU M JpyrHe TPOIYKTHl TOJNb3YIOTCS OOJBIION
HNOMYJSIPHOCTbIO Ha MHPOBOM pblHKE. CyllleCTBEHHBIM HEAOCTAaTOK 3TOr0 MeToAa —
HE0O0XO/IMMOCTh TPAHCIIOPTHUPOBKHU ChIPbs [2] KOHEUYHBIM IOJIb30BATENSIM 10 TPYOOHPOBOIY.
[Tockonbky CVYT, IIBT u LIDJIY Tsxenee Bo3ayxa, OHM 001a/1al0T CBOHCTBOM HaKaIJIMBAaThCS B
HU3MHAX U 00pa3oBbIBaTh B3PHIBOOINACHBIE 00JlaKka, KOTOPbIE MPU B3pPbHIBE CIIOCOOHBI HAHECTH
3HAYUTEIIBHBIE pa3pyLICHUS

[TonmyTHBIE He(TSHONW ra3 HEpPEeNKO HCIOJIb3yeTCs JUIsl TIOBBIIIEHUS HePTeoTAauud Ha
MECTOPOXKACHHSX Yepe3 ero 0OpaTHYIO 3aKauKy B IJIACT — TaK JIaBJICHUE MOBBIIIAETCS, U U3 OJHON
CKBaXMHBI MOKHO J00bITH Ha 10 ThIC. T. HepTH Oombiue. [laHHBIM croco0 MpUMEHEHUs rasa
CUMTAETCS TOPOTOCTOSALIUM, TO3TOMY HE TOTYUYHMIT IIUPOKOTO PACIIPOCTPAHEHUSI UCTIONB3YETCs Ha
MecTopoxkaeHusIX VpKkyTckoil 0651acTH JOBOJIBHO PEKO U HUKINYHO. OCHOBHOE IPEUMYILECTBO
cnocoba 3axitoyaercss B ero mnpocrore yrunuzanuu [THI: HeoOXoaumo 3akynmuTh JHILIb
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HeoOxonumoe obopyaoBanue. B 1o xe Bpems mogoOHbie Mepsl He yTiimsupytot [THI, a nums
OTCPOYMBAIOT TIPOOJIEMY Ha HEKOTOPOE BpeMsl, CO3/1aBast MIUKJIMYHOCTh Mexay noosrueit [THI u
€ro 3aKavyKoi 0OpaTHO B IJIacT

JlaHHBIN yTUIM3AIMM UMEET HENbIi psaa TpeOOBaHMM AJi1 OOpaTHOM 3aKauykKu B IUIACT U UMEET
BBICOKYIO CTOMMOCTH MCIOJIb30BaHUs JAHHOTO METO1a

Emé oxna 3nHaummas cdepa dKCIUTyaTalMy IOIYTHOTO ra3a — 3TO oOecredeHne SHepruci
anekTpocTaHuuil. [Ipu yclIoBUM HYKHOTO COCTaBa ChIPbsl CIIOCOO OTIMYAETCS BBICOKOM
3P PEKTUBHOCTHIO U TOJB3YETCs] OOJBIION MOMYISPHOCTBIO. ACCOPTUMEHT IHEPTOYCTaHOBOK
IIMPOK: MPOU3BOMAATCS KaK ra3oTypOMHHBIC, TaK M MOPIIHEBBIE SHEPrOOIOKU. DTH yCTPOUCTBA
MO3BOJISIIOT  OOECIIEYUTh TOJIHOLEHHOE (DYHKIIMOHUPOBAaHME CTaHIMU C BO3MOXKHOCTBIO
BTOPUYHOTO MCIIOJIb30BaHUS BEIPA0ATHIBAEMOT0 Ha IPOU3BO/ICTBE Teruia. Ho cTOUT OTMETHUTH, YTO
JAHHBIA METOJ SBJISIETCSI HU3K03()(DEKTHUBHBIM B CHITY Y30CTH €r0 IPUMEHEHHUSL.

Cxuranue Ha (pakempHBIX YCTAaHOBKAX SIBJISETCS CAMbIM HPOCTBIM M JIETKHM, HO TPH TaKOM
crioco0e MPOMBILUIEHHOCTh HE TOJBKO TepsieT LIEHHOE ChIpbE, HO M 3arps3HAeT armocdepy
BpPEIHBIMU BEIIECTBAMHU, YCHJIMBAIOUIMMH MApPHUKOBBIA dPQeKT. TOKCHHBI U YIIIEKUCIBIA ra3
BpEIAT U OKPYKAIOLIEH Cpelie,  MECTHOMY HACEJIEHUIO, YBEINYUBAsl PUCK Pa3BUTHUS CEPbE3IHBIX
3a00J1eBaHUH, B TOM YHCJIE€ OHKOJOTHYECKUX

OCHOBHBIM TPETATCTBUEM JUISI aKTHBHOTO Pa3BUTHSI HHPPACTPYKTYPHI, KOTOpasi Obl 3aHUMAJIaCh
OYHCTKOW W TepepabOTKOH MOMYyTHOrO HE(TSHOro rasa, sSBISETCS HECOOTBETCTBUE Pa3MEpOB
HAJIOTa Ha CKATAEeMBI B (hakenax ras u 3arpar Ha ero 3 (GeKTHBHOE TPUMEHEHHE.

PaccmoTpeB poccHIICKUI OMBIT METOAOB U CHOCOOOB IO YTHJIM3AIMH MOMYTHO J10OBIBAEMOTO
HE(TSAHOTO ra3a, aBTOPHI 00paTHIIM BHUMAHKE Ha MEHEe U3BECTHBIN B PD, HO y)Ke HCITOIb3yeMBbIit
3a pyOe)oM CToco0 MOIydeHHs U3 HEro YA0OpEHUil ISl TOYBHI.

Tak, HarTpuMep, TaHHYIO TEXHOJIOTHIO YK€ UCIIOJIb3YET KPYITHEUIINI He TOJIbKO B ['epmanuy, a u
B EBporie, u B Mupe xumuueckuil kouuepH «BASF». Oprann3oBaHo npou3BOJCTBO a30TUCTHIX U
aMMMa4YHbIX YAOOpeHHH myTeM mnepepaboTKu momnyTHoro HedrsaHoro raza. 40 mMpoLEHTOB
n00bIBaEMOI0 Tra3a SBJSIOTCS CBIPhEM IS TPOM3BOJCTBA a30THBIX ynoOpeHuil. Cxema
IIPOU3BOJICTBA MPECTABIICHA HA PUCYHKE 1.
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Pucynox 1. Texnonrozuveckan cxema npoussodcmaea ammuaumnsix ydobpenuil

C Touku 3peHUs PKOHOMHUKH, INPU-MEHEHHE MECTHLIMIOB U KHMJIKUX a30THBIX yI0OpeHuH B
KAaueCTBE aJbIOBAaHTOB — T€Ma JJII POCCHI-CKOIO PbIHKA MHTEPECHas, HO JAJEKO HE INpOCTas.
[MorenmmaneHplii 3G GEKT, a TaKKe OTHOCHTEIb-Hasl JEIIEBU3HA JAHHOTO CIIOCO0a JEIarT €ro
OYCHb MPUBJIEKATEIbHBIM JUIS IIUPOKOTO NMPUMEHEe-HUs Ha NoisiX. B naHHOM ciyyae QpyHKUus
a30THBIX yIOOpPEHHUH COCTOMT B HOBBILIEHUH 3(PPEKTUBHO-CTU NMPHUMEHSAEMBIX IpEnapaTos, a
MIOCKOJIBKY HOPMBI pacxojia yIoOpeHni HU3KUE, YIUTHIBATh UX NPU pacueTe HOpM, TpeOyeMbIX
JUIsl BHECEHUS Ha TOJISAX, HE CTOUT.

[IpumenutensHo k oOvekraMm WMHK peanm3amuss 3TOro Meroaa BBITISAWT  JOBOJIBHO
MPUBJIEKATEIbHO W TEXHOJIOTUYECKHM HE TMPEICTaBIseT Kakux-mubo croxHocTeil. Cxema
MHTErPALIMK HOBOTO MPOU3BOJICTBA B CYHIECTBYIOIINE MOLIHOCTH SIpAKTHHCKOTO MECTOPOKACHUS
MIpEICTaBICHA HA PUCYHKE 2.
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Pucymok 2. Cxema noaydeNua npodykmos nocae aned penus mexno 102udecKoso npouscca
a dedcmayiouyw cxexMy npousacdecmaa wa YITIIITHI AHIKM

[THI', u3 xotoporo Oepercs yxe OTPPAKIHMOHUPOBABIIMICS METaH, WUIACT Ha JAIbHEUIIYIO
nepepaboTKy U MPOU3BOACTBO aMMHaKa, B CBOIO Ouepellb, U3 aMMHUaKa MPOU3BOJAAT KapOaMm/,
A30THYIO KHCIIOTY M aMMHA4YHYIO CEIUTPY M3 KOTOPHIX B JAIBHEHIIIEM IMPOU3BOJAT CIIOKHBIC
MUHepaabHble ynoOpeHus. [Ipou3BOACTBO aMMOHUIHOW CENUTPHI OKa3blBA€T MUHUMAIbHOE
TEXHOT€HHOE BO3ACHCTBHE HA OKPYKAIOLLYIO CPELY.

3akjao4eHue

Crour OTMETHUTB, UTO I/IpKYTCKaﬂ HG(beIHaH KOMITaHH A UMECT MEPCIICKTUBLI HA pa3BUTUEC ITa30BOI'0
q)OH,Z[a Ha OJmKaiuIme TOoAbI, YTO MMO3BOJIMUT IIPOU3BOAUTH 0OJIBIIIOE KOJIMUECTBO y,HO6pCHPII>i nus3
I[O6LIB3.CMOFO IOIMMYTHO ME€TaHa C MUHUMAJIbHBIMU 3aTpaTaMU U BJIOKCHHUAMMU.

A 3KOHOMHYECKHH AP PEKT He 3aCTaBUT ce0sl TOJTO0 KAATh U ONpaBAaeT cedsl, T.K. JaHHbBIM MeTOA
nepepabotku [THI" umeeT Manyto monyssipHOCTh Ha MPOM3BOJICTBEHHBIX 00bekTax B Poccuu, uto
no3BoiuT Kommanuu BBIATH Ha MUPOBOM PBIHOK M OBITH JUAEPOM B MPOAAKAX A30THBIX
yIoOpeHuit M MoslyyaTh JOTOJHUTENbHYIO BHYIIAIOUIYI0 NPUOBUIL MPH MEHBIIUX 3aTparax U
MO3BOJIMT U30aBUTHCSA OT psfa ITPagoB U MPEANUCAHUHN.
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N7 HAVKA 1 MUPOBO33PEHUE

INPUMEHEHME 'OPU3OHTAJIbHO-HAITPABJIEHHOI'O BYPEHUSA
ITPU CTPOUTEJIBCTBE IIEPEXO/10B MAT'HCTPAJIBHBIX
HE®TEINPOBOJAOB YEPE3 UCKYCCTBEHHBIE IIPEI'PA/IbI

MaMMeTrbLIBIIKOB Apa3aypabl

[TpenonaBatens MexaIyHapoOAHOTO yHHMBepcHTeTa HedTH U raza umeHu SArmbirenaun Kakaesa,
r. Amxaban TypkMeHucTan

CaxenoB Cepaap

[IpenonaBarens MexayHapoAHOTO yHHMBepcHTeTa HedTH U raza umeHu SArmeirenan Kakaesa,
r. Amxaban TypkMmeHucTaH

AHHOTaIUA.

B crartbe paccmaTpuBaeTcs MpUMEHEHHE TEXHOJOTHH TOPHU30HTAIBHO-HANIPABICHHOTO OypeHHS
IIPpU  OPEOJOJICHMM  MCKYCCTBEHHBIX IIperpajg Ipd  CTPOUTEIBCTBE  MaruCTpalbHBIX
HE(TENPOBO/I0OB, BBISIBIEHBI OCHOBHBIE PEUMYILECTBA U HEIOCTATKU METO/IA.

KiamoueBble cioBa: TOpH3OHTaJIbHO-HAmNpaBlieHHOEe OypeHue, mepexonsl MH  gepes
HCKYCCTBEHHBIE TPErpabl.

E>xeronHo cTposTCs M BBOJATCS B OKCILTyaTallMI0 JAECSITKH KHJIOMETPOB MarucTpajbHBIX
HepTenpoBogoB (MH), KoTopele MPOKIAABIBAIOTCS B PA3IUYHBIX T'€OJOTHYECKHX U
KJIMMAaTUYECKUX YCIOBUSAX, MEPECEKat0T OOJIBIIOE KOJINYECTBO €CTECTBEHHBIX U UCKYCCTBEHHBIX
nperpal (BogHbIE OOBEKTHI, ABTOMOOWJIBHBIE W JKEJIe3HbIE JOPOTH, MECTa MPOKIAJAKU
KOMMYHHKAIMH U KOPUIOPHI HHKEHEPHBIX CeTel U Ip.).

CrpoutenscTtBo nepexonoB MH depes3 HCKyCCTBEHHBIE U €CTECTBEHHBIE IIPErpaibl 00YCIOBIIEHO,
B IIEPBYIO OUYepe/ib, IKOHOMUYECKOH 11€7€CO000pa3HOCThI0, TaK KaK 00X0 NPENsATCTBUIN 3a4acTyro
umMeet 6oJiee BICOKHE YKOHOMUUECKUE U BPEMEHHbBIE 3aTPaThl.

HpI/I CTPOUTCIIBCTBC MECPEXOA0B Y€PEC3 CCTCCTBCHHLIC U NCKYCCTBCHHBIC TPCTPabl HCO6XO)II/IMO,
HCXOJd N3 UMCIOINUXCA UCXOAHBIX NAHHBIX, OIPCACINTb MECTO IEPEX0a, €ro MpOTAKCHHOCTD,
KOHCTPYKTUBHBIC OCO6GHHOCTI/I, a TakKXC TCXHOJIOTHIO COOPYXKCHUA, H€O6XO)II/IMI)I€ JUIA
IMPOBCACHUA pa60T MalIuHbI U O60py,HOBaHI/Ie.

B HacTosiiiee BpeMs CyIIECTBYET HECKOJIBKO CIIOCOOOB IMPOKIAJKKW HEPTENPOBOIOB MPU HX
MepecedeHN  Pa3HOTO POja MPErpaj, BEIOOP TEXHOIOTHUHU TIPEOA0TICHUS, KOTOPBIX OCHOBBIBACTCS
Ha COBOKYMHOCTHM TEXHUYECKHMX, TEXHOJOTUYECKHUX, HKOJIOTHYECKUX, HKOHOMHUYECKUX,
reoJIOTUYECKUX ycinoBUM. OHAKO CTOMT OTMETHTh, YTO Ha JaHHBIA MOMEHT B Poccun
OTCYTCTBYET HOpPMAaTHBHasl JOKYMEHTAallMs, KOTOpas OTpa)kaeT BCE HIOAHCHI CTPOUTENIbCTBA
MEePEX0/I0B Uepe3 Mperpajpl, a MUMEHHO MPUMEHEHNE TOW UM MHOW TEXHOJIOTUU COOPYKEHHUSI IPU
OCYILIECTBJIEHUH CTPOUTENIHCTBA MEPEX0a B KAXKIOM KOHKPETHOM CIIydae.

Takum oOpa3zom, TOAOOpP ONTUMATBHOTO, HAMOOJIEe MEePCHEKTUBHOTO, J(PPEKTUBHOTO U

9KOHOMHUYECCKHU IICJ'ICCOO6pa3HOFO MECTOJJa CTPOUTCILCTBA IEPEXOAO0B YEPE3 HCKYCCTBCHHBLIC
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Iperpagsl sIBJIACTCS aKTyaJbHOM M IIPAKTUYECKU 3HAYUMOM 3ajadeld IpU NPOEKTUPOBAHUU
IIEPEXO0JI0B.

B xoze nccnenoBanus ObLTH U3YYEHBI BCE CYMISCTBYIOIINE METOIBI M TEXHOJIOTHH TPEOI0JICHUS
UCKYCCTBEHHBIX Mperpag. B pesynabTare aHaiam3za MOXKHO CJelaTh BBIBOJ O TOM, 4YTO Ha
CEroJIHAIIHUN JIeHb HanboJiee MePCIEKTUBHBIM SIBISIETCS METO/ TOPU30HTAIBLHO-HAMPABIEHHOTO
oypenus (I'HB) BBy MUHMMU3aLMK BPEMEHHBIX 3aTpaT, a TaKKe CBOEH TEXHOJIOTMYECKON U
SKOHOMHUECKOH 3 dekTuBHOCTH. IMEHHO 3TOT METO/T 3apeKOMEHI0BAJI ce0sl IPU CTPOUTENILCTBE
HanboJiee CI0KHBIX MEPEX0/I0B YEPE3 UCKYCCTBEHHbIE MTPErpaIbl

TexHonorust ropuszoHTaIbHO-HanpasieHHoro Oypenus (I'HB) ocHoBana Ha npoxnajgke
TpyOoIlpoBOJa ¢ NpHUMEHEHueM OypoBoro MHCTpyMmMeHTa. Koxyx pasmernaerca B pabouem
KOTJIOBAHC Ha POJIMKAX, BHYTPHU KOXYyXa pasMCIIacTCA [ITHCKOBBIH MECXaHHU3M, HA OJHOM KOHIIC
KOTOPOI'0 YCTaHOBJIEH OYpOBOM MHCTPYMEHT, a JPYroi KOHEL| COEIMHEH C CUIOBOM YCTaHOBKOM,
yIIep’KUBAEMOI Ha BeCy ¢ MOMOIIbIO TpyOoykinamuuka. [IpoaBikeHne MHEKOBOrO0 MEXaHu3Ma U
KOXKyXa BIEpe/ MPOU3BOAUTCS C IMOMOUIBIO JICOEIKH, COBMEIICHHON C CHJIOBOW YCTaHOBKOM.
BypoBoii MHCTpYMEHT mpope3aeT TPYHT Nepel KOXKYXOM, a 3aTeéM C IOMOUIbIO IIHEKOBOI'O
MeXaHHU3Ma BbIpaOOTaHHBINA IPYHT EpEMELIAETCS 10 KOXKYXY U BBICHINAETCS B paOOUnii KOTJIOBAH.
[Tocne mpoknanku Koxkyxa, ¢ IOMOIIBIO POJIMKOBBIX OIOP, YEpe3 HEro INpOTACKUBAIOT 3apaHee
HOJrOTOBJIEHHBINA TPyOOIIpOBOA

TexHomorust MPOU3BOACTBA PabOT NpPU CTPOUTEIHCTBE IMEPEXOJ0B UYepe3 HCKYCCTBEHHBIC
nperpansl meronom 'HbB Bkirouaer B cebs ueThipe sTana.

1 stan. M3HayaibHO NPOBOJATCS HH)KEHEPHBIE M3BICKaHMS (I€0Ae3MYECKHE, IKOJIOTUYECKUE,
re0JIOTMYECKUE, METEOPOJIOTHUECKHUE, TCOTEXHUUECKHE U IIp. B pe3ynbTaTe aHammsa oay4yeHHbIX
OTYETOB II0 HMH)KCHEPHBIM M3BICKAHHAM, a TaKK€ H3Y4CHHUS CYLIECTBYIOIIUX TEXHOJIOTUHN
IPOKJIAJKU TPYOOIIpOBOJa IPU MEPECEUECHUN Iperpaja MPOU3BOAUTCS TEXHUKO-?PKOHOMUYECKOE
000CHOBaHKE BbIOOpA MMPOEKTHOIO PELICHHUs, CO3Ja€TCs MPOEKTHAs U paboyasi JOKyMEHTAIHsL.

2 sran. Ha BTOpOM 3Tame CTpOMTENbCTBA OCYIIECTBIAIOTCS pabOTHl MO OYpPEeHUIO MUIOTHON
CKBOKUHBI JUISI OMpEENICHUs HaNpaBleHUs TOPU3OHTANIbHO-HampaBleHHoro Oypenus. Kax
MpaBuJIO JIJId 6ypeH1/1${ IMUJIOTHBIX CKBAXHUH IMPUMCHAIOTCA IICPCIOBLIC 6ypBI C BO3MOXKHOCTBIO
CMEHBI HacaJku g OypeHMsI B pa3iIuyHbIX rpyHTax. CMeHa TpaeKTOpuu OypeHUs BO3MOXKHA
Onarogaps OypoBoIi JomaTke, CMOHTUPOBAHHOM B IIEHTPAJIbHOM YacTH MepeIoBoro Oypa.

3 oran. [locne 3aBeprieHust OypeHUs NPOU3BOAMTCS PaCIIMPEHHE IMUIOTHOM CKBaXMHBI C
MOMOIIIBI0O MHCTPYMEHTA — pacIIMpUTeNis, 1OC/e Yero Bcsi OypoBas KOJOHHA MPOTAaCKUBAETCS
00paTHO Yepe3 CKBaXKHHY, OCYILIECTBIISAS BpallaTeIbHbIe JBUKEHUS.

4 stan. Ha nanHOM 3Tare ocyuiecTBisieTcs NpoTackuBaHue TpyoonpoBoia. CTOUT OTMETHTb, UTO
Ha BCEX JTamax MpPOM3BOJCTBA OypOBHIX pabOT B CKBAXKUHY IOJaeTcss OypoBOW pacTBOp AJs
ynajgeHus: 00pa30BaBLIETOCs] TPYHTA, YKPEIUIEHHUS CTEHOK CKBaXXMHBI, OXJIQXKJIEHUS U CMa3Ku

Oypa.

[Tpumenenne 'HB npu cTpouTenbcTBe mepexoqoB yepe3 MCKYCCTBEHHBIE Mperpaabl o0sagaeT
PSAIOM IPEUMYLIECTB, @ UMEHHO:

- BO3MOXKHOCTh TPHUMEHEHUS METOAa MPU PA3TUYHBIX TMOTOJHBIX W THAPOTEOTOTHYECKUX
YCIIOBHUSIX;

- CHJKEHHE BpeMeHHBIX 3aTpart. [ Hb cokpaiaer cpoku CTpOUTENbCTBA EPEXO0B B CPABHEHUH,
Harpumep, ¢ TpaHiIeHHbIMU MeToaMu Ha 30%. - oOecrnieueHre 0€30MacCHOCTH MPU MPOBEACHUN
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paboT BBUY CHIKEHHS KOJMUYECTBA OTKPBITHIX PadOT, MUHUMAIbHOM HapylIeHUHU JaHamadTa u
9KOJIOTUYECKOH CUTYaIlM B MECTE IIPOU3BOJICTBA PadoT;

- OTCYTCTBHE HEOOXOJMMOCTH OCTAaHOBKHU JIBIDKEHUS TPAaHCIOpPTAa HA yYacTKe MPOM3BOJICTBA
pabor;

- BBICOKAsi TOYHOCTb, IO3BOJISAIONIAsT OOXOAWUTH CYLIECTBYIOIIME HWHXKCHEPHBIE COOPYKEHUS U
KOMMYHHKAIMH; - BO3MOXKHOCTb IIPOKJIAJKU TPYO MO/ JTH0OBIM yIIIOM;

- OKOHOMHYCCKas 3(1)(1)6KTI/IBHOCTB, KOTOpasa AO0CTUTaCTCA B PE3YJIbTATC MUHHUMU3AIIUNU 3CMIITHBIX
pa60T, H606XOI[I/IMOCTI/I BOCCTaHOBJICHHUA J'IaHI[I_Ha(i)Ta, 3aTparT Ha O6y0TpOI>iCTBO KOTJIOBAHOB.

B xozxe uccrnemoBaHus Takke ObLIM BBIBICHBI OCHOBHBIC orpaHuueHus npumeHenus ['HB, B
OCHOBHOM 3TO I'€OJIOTMYECKHE YCIOBHS TaKUE, KaK HaIUM4ME IJIBIBYHOB, BOAOHOCHBIX CJIOEB C
0OJBIIMM HAIOPOM, I'PAaBUNHO-TAJIEYHBIX U BaJIyHHBIX I'DYHTOB, BKPAIUICHUH METAJIIMYECKHUX
OTXOJI0B B pa3padaThIBAEMbIX I'PYHTAX, TEKYUYUX [NIMHUCTBIX TPYHTOB.

OCHOBHBIMHA HEOOCTaTKaMH TCXHOJIOTHHN ABIAOTCA:

- HU3Kasg pPEHTA0CJIbHOCTh IMPH OCYIIECTBICHUW TMPOKIAJAKH HEPTEIPOBOJOB OOJBIION
MMPOTAKCHHOCTH. 910 O6YCJIOBJIGHO IIOBBIIIICHUEM CTOUMOCTH IMPpOKJIaAKN KaxXaoro
HOCJICYIOIIETO METpa TPYOOIPOBO/Ia;

- OrpaHHMYEHHasl MPOTSHKEHHOCTh mNpoknaaku (400 MeTpoB), BBHAY OIpaHUYEHUN B paboTe
cymecTByomux koMmiuiekcoB 'HB. YBennuenne npoTsskeHHOCTH IIPOKIAAKU BO3MOXKHO ITYTEM
MOJICPHU3ALMM  CYILECTBYIOLIEr0  OOOpPYAOBaHUS, 4YTO BIMAET HAa SKOHOMHUYECKYIO
peHTabenbHOCTh METO/A.

Hrak, B Xome uccienoBanus BbisiBieHO, yTo ['HB 3¢ dekTuBHBIII METOa I CTPOUTEIHCTBA
MEPEXO0JA0B YePE3 UCKYCCTBEHHBIE MPErpajibl. BbIABICHHbBIE HEAOCTATKU MIPAKTUYECKN HE BIHSIOT
HAa PEHTA0CIBHOCTh METOJa B YCIOBHUSX COOPYKCHHUS IEPEXOJ0B Yepe3 HCKYCCTBCHHBIE
nperpansl. [IpuMeHenne qaHHONM TEXHOIOTUN 00EeCTIeYnBaeT SKOHOMHUECKYIO BBITOTY, CHHKAET
HEraTUBHOE BJIUSHUE HAa OKPYXKAIOIIYIO Cpely MyTeM COXpaHEeHUs JaHamadpTa, MUHUMUA3UPYET
SKOHOMHUYECKUM YIIepO MpU MEPEeKPHITUM aBTOMOOWIBHBIX U JKEJE3HBIX JOPOT Ha BpeMs
MIPOU3BOJICTBA PadoOT.

B HACcTOAICE BPEMA MPUMCHCHHUEC TCXHOJIOTMU TOPHU30HTAJIBHO-HAIIPABJICHHOI'O 6yp€HI/I$I JJISL
CTPOUTENbCTBA TMEPEXOJOB Yepe3 €CTeCTBEHHbIE U HCKYCCTBEHHBIE Mperpagbl HYXKIaeTcs B
CTaHJapTHU3aIMHU, YTO OYyJIET CTOCOOCTBOBATH €€ 00Jiee MUPOKOMY PacCIpOCTPaHEHHIO.
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CEAHCOBBIIA YPOBEHb MO/IEJIA OSI

I'aznueBa Maanna AjineBHA

CTyleHT, MHrylIcKui rocy1apCcTBEHHbIN yHUBepcuTeT, PO, r. Marac

Myp3adexkoBa Mapem UcMmanioBHa

Hay4HBIH PYKOBOJMTENb, cTapmuii npenogaBarens kapeapsl MCuT OMD Harymickuit
rocyfapcrBeHHsblil yausepeurer, PO, r. Marac

AHHOTAIIUA.

B nanHoi#l craThe paccmarpuBaeTcs nAThiil ypoBeHb Moaenu OSI, e€ GyHKIUH, TPOTOKOIBI U
YCTPOMCTBA, UCTIONB3YEMbIEC HA HEM.

KiroueBble cj10Ba: CCHCOBBIH YPOBCHB;, q)YHKHI/II/I; IIPOTOKOJIbI

CeaHCOBBIN YpOBEHb YHpAaBISET OUATOroM: (DUKCHpYeT, Kakas CTOPOHA B JaHHBIH MOMEHT
aKTUBHA, IIpeJocTaBiIsgeT GYHKLUUU CUHXpOHU3auuu. Ha npakTuke GyHKIMN 3TOTO YPOBHS 4acTo
00BEeIMHSAIOTCS C QYHKIMAMU IIPUKIIAJHOTO YPOBHS M PEATHU3YIOTCS B paMKaX OJJHOT'O ITPOTOKOJIA.

OTOT ypOBEHb OTBEYaeT 3a IMOJAJCpKAHUE CeaHca, MO3BOJIASA NMPHIIOKEHUSIM OOIIAThCSA IPYr C
JPyroM B T€YEHHUE JUIUTEIILHOTO BpEMEHU. Y POBEHb YIIPABIISET CO3/IaHMEM 3aBEPLICHUEM CEaHca,
oOMeHOM mH(popMannel, CHHXpOHHU3auel 3a1a4, OnpeaesieHIeM MpaBa Ha Iepeaqy JaHHBIX U
00CITy’)KUBaHHEM CeaHca B IEPUO/Ibl O€3/1eHCTBHS TPUIIOKEHHUS.

DyYHKIIMN CEaHCOBOTO YPOBHS:

-YCTaHOBIIEHHE U 3aBEPILIEHUE HA CEAHCOBOM YPOBHE COEIMHEHUS MEKy B3aMO 1€ CTBYIOIIUMHU
CHCTEMAaMU;

-BrinonHeHre HOpMAIBHOTO M CPOYHOTO OOMEHA TAaHHBIMU MEXIY MPUKIATHBIMU MPOIECCAMU;
-YrpaBieHue B3auMOJAEHCTBUEM IIPUKIIAIHBIX IPOLIECCOB;

-CHHXPOHM3AIUS CEaHCOBBIX COSIMHEHUH;

-M3Benienne MpuKIaIHbIX TPOIECCOB 00 UCKIIOUYUTENbHBIX CUTYaIUX;

-YcTaHOBIEHHE B IMMPUKIAAHOM IIPOLECCE MCTOK, IMO3BOJAIOMIUX ITOCIIEC OTKa3a 100 OIIMOKH
BOCCTAHOBUTH €T'0 BBITTOJIHEHHE OT OJIMKaNIIeH MCTKH,;

-IIpepriBanue B HY)KHBIX CITy4asiX MPUKIAJHOTO MPOIIECcCa M €ro KOPPEKTHOE BO30OHOBIICHHE;
-IIpekpamienue ceanca 0e3 MOTEPH JAHHBIX;
-Ilepenada ocoOBIX COOOIIEHHIT O X0/1€ TIPOBEACHHS CEaHca.

Ha ypoBHe ceaHca peaqM30BaHO YIpaBJICHHE Pa3rOBOPaMU C UCIOJIb30BAHHEM OJHOTO M3 TPeX
METOJIOB CBSI3U
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-CUMIUIEKCHBIN — ITepeiadya TOJIKO B OJTHOM HalpaBiIeHUU
-IlonHOAYNIIEKCHBIN — epeaaya OJHOBPEMEHHO B JIBYX HAIIPABJICHUAX
-ITonyaynnexcHslil — nepeaaya B 000MX HaNpPaBIECHUSIX, TOTIEPEMEHHO BO BPEMEHHU.

[Ipn Hanuuuu OXHOTO (PHU3MYECKOr0 KaHalla JYIUICKCHBIH pPEXUM OpPTraHu3yeTCsl IyTeM
pa3zesieHus KaHaja Ha J1Ba JIOTMYECKUX I10JIKaHaJa.

Korna nBa xommproTepa OOMEHHMBAIOTCS NAHHBIMH Yepe3 JIOKAJIbHYIO CETh, JaHHBIE OOBIYHO
IepeAaTcs TOJBKO B OJHOM HAIIPAaBICHMM B JHOO0H MOMEHT BpEMEHH, IOTOMY 4YTO
Y3KOIIOJIOCHASL CETh, MPUCYTCTBYIOIIAs B OOJBIIMHCTBE JOKAJIbHBIX CETEH, MOXKET NepeaaBarh
TOJIBKO OJMH curHaji. Takas nepenaya Ha3bIBaeTCs MOJIyAyIUIEKCHOM. Eciiu 1BE cMCTEMBI MOTYT
0OMEHMBATHCS JTAaHHBIMM B OOOMX HAalpaBJIEHUSX OJHOBPEMEHHO, COCIMHEHHE MEXAY HUMHU
Ha3bIBACTCSI MOJTHOAYIIIIEKCHBIM.

HpOTOKOJ’IH CCaHCOBOI'O YPOBH::
TLS;

SSL;

RPC

NetBIOS;

ASP;

PPTP;

SMPP.

Ha npaktruke Majio mMpuaoKeHU UCTIOJIb3YIOT CEAHCOBBIM YPOBEHB, U OH PEAKO PEAIU3YyeTCs B
BUJIC OT/ICJIbHBIX MPOTOKOJIOB, XOTSI (PYHKIIUH 3TOTO YPOBHS 4aCTO OOBEIUHAIOTCS C (QYHKIHSIMHU
MIPUKJIAJHOTO YPOBHS U PEATU3YIOTCS B OJJHOM IIPOTOKOJIE.
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CETEBOI YPOBEHb MOJIEJIA OSI

I'aznueBa Maanna AjineBHA

CTyleHT, MHrylIcKui rocy1apCcTBEHHbIN yHUBepcuTeT, PO, r. Marac

JaypOexoBa Acsg MyxTapoBHa

Hay4HBIH PYKOBOJIUTENh, cTapmui mnpernogaBarens kadeaper MCuT OMOD, Harymckuit
rocyfapcrBeHHsblil yausepeurer, PO, r. Marac

AHHOTAIIUA.

B nannoii cratbe paccmartpuBaercs Tpetuil ypoBeHb mojaenu OSI, e€ QpyHKuuu, mpoTOKOIbI U
YCTPOMCTBA, UCTIONB3YEMBbIEC HA HEM.

KiroueBble cj1oBa: ceTeBOM YPOBCHb, MapIpyTHU3aTOpP, MMPOTOKOJIBI.

CereBas mozaens OSI (ot anri. open systems interconnection basic reference model — bazoBas
OranonHas Mogens B3aumoperictBust OTKpbIThIX CHCTEM) — 3TO YpPOBEHb MEKCETEBOTO
B3aumojeiicTBus (internetworking). JlaHHBI ypOBEHBb CIYXHUT Il OOpa3oBaHHsS €AMHOMN
TPAHCIIOPTHOM CUCTEMBI, 00BEINHSIIONIEH HECKOIBKO CeTell (COCTaBHAsI CETh).

3amayamMi CETEBOTO YpPOBHS SIBISIOTCA: OMNpENENCHHE ONTHUMAJIbHOTO MapHIpyTa JaHHBIX Ha
OCHOBE CETEBOTO aJpeca; COTJIacOBAaHHME PAa3HBIX TEXHOJIOTWH; CO3JIaHHe OaphepoB HA IyTH
HEXKENATeIbHOTO TpaduKa MEXIy CETSIMH; YIPOIICHUE aJpecallid B KPYIHBIX ceTsaX. Anpeca
ceteBoro ypoBHs ecTh NET-aapeca (ceTeBoii agpec).

JlaHHbIE Ha CETEeBOM ypOBHE 00pa3yroT MakeT U cojepkaT nHpopMaluoo 00 ajpece Ha3HAYCHUs
ATOrO MAaKeTa.

DyYHKIUU CETEBOIO YPOBHS PEATU3YIOTCS:

CreunanabHBIMU YCTPOHCTBAMHU — MaplIpyTU3aTOpaMH (routers);

Habopom mpoToKO010B:

1. IIporokonamu Mapripytusanuu (routing protocols — RIP, OSPF),

2. CeteBbiMu npoTOKosiamu (routed protocols — IP),

3. IIpoTokonamu paspemienus aapecos (address resolution protocols — ARP).

Mapupyruzaropsl noiayyatoT MAC-aapec oT KOMMYTaTOpPOB MPEABIAYLIETO YPOBHS U PUCYIOT
MapuIpyT C OAHOTO YCTPOUCTBA HA APYrOe C YUETOM BCEX BO3MOXHBIX CETEBBIX MTPOOIIEM.

JlaHHbBIN ypOBEHDb BBIMIOJIHAET ClIeayomue G yHKIUU:
-O0HapyKXeHHe U UCIPaBJIEHUE OUIMO0K, BO3ZHUKAIOLIUX MPH Mepeaaye Mo CEeTH CBSI3H,

-OpraHmauH;{ MOCJIeI0BaTEILHOCTEH TaKETOB
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-Mapupyrusanus 1 KOMMyTanus
-CerMeHTalus ¥ rpynimupoBKa IMaKeTOB

[TocpencTBOM JaHHOM MOJIENU Pa3IuYHbIE CETEBbIE YCTPONUCTBA MOT'YT B3aUMOJEICTBOBATD JIPYT
¢ apyroMm. Mogenb onpenesnser pa3jindHble YPOBHH B3aUMOJECUCTBUA cucTeM. Kaxablii ypoBEHb
BBHITIONHSET ONpeeiéHHbIe (QYHKIMUA TPU TaKOM B3aumMojeicTBuH. [IpoTokolaMu HaHHOTO
YPOBHSI SIBJISIFOTCSL:

IP (Internet Protocol) cereBoii mporokon creka TCP/IP

ICMP (Internet Control Message Protocol).

IPX (Internetwork Packet Exchange, mporokos MexcereBoro ooMeHa)

CLNP (Connectionless-mode Network Protocol)

ARP (Address Resolution Protocol — mpotokos onpeeneHust aapeca)

RARP (Reverse Address Resolution Protocol - O6pathbiii mpoTokos1 peodpa3oBaHus apecoB)
OSPF - IIpoTokou KpaTyaimero myTu

RIP — Tak Ha3pIiBaeMblil IPOTOKOJI AUCTAHIIMOHHO-BEKTOPHON MapIIpyTHU3allUU

DDP (Distributed Data Protocol - mporokoin pacnpeaeaeHHbIX JaHHBIX ).

[Tpotokou IP (Internet Protocol) obecneunBaer Mapmpyruzanuto [P-makeToB, TO €CTh JOCTaBKY
UHPOPMALIMU OT KOMIIBIOTEpa-OTIPABUTENS K KOMIIbIOTEpY-TiostydaTento. CaMbIM MOMYJISpHBIM
IIPOTOKOJIOM TpeThero ypoBHs Moaenu OSI sBnsercs npotokon IP:

[Tepssiit ctannapt [IPv4 onpenenén 8 RFC-760 (1980 r.)
[Mocnennsis Bepeus IPv4 — RFC-791 (1981 1.)
[Tepssrii ctarmapt IPV6 onpenenen B8 RFC-1883 (1995 .)

IMocnennss Bepecust IPv6 — RFC-2460 (Internet Protocol, Version 6 Specification, S. Deering, R.
Hinden, December 1998)

Ha nanHb1ii MOMEHT nojiep>xkuBaeTcs ABe Bepcuu nporokona IP: IPv4 u IPv6 Mapupyrtuzarop —
CETEeBOE YCTPONCTBO, KOTOPOE HA OCHOBAHWHU MH(OPMALIMU O TOMOJIOTUU CETU U ONpeAeTIeHHBIX
IIpaBUJI NPUHUMAET PELICHUs O IEPECBUIKE NAKETOB MEXAY Pa3IMYHBIMHU CETMEHTAMH CETH.
MapmpyTu3aTop NOJB3YETCS YKa3aHHBIM B IIAKETHBIX [JAHHBIX aJIpecoM MOojJay4aTens Hu
oTpezenseT MyTh, 10 KOTOPOMY CJeAyeT nepeaaBaTh JaHHble. Eciin B Ta0nuie MapuipyTu3anuu
HET ajJpeca, MakeT WrHopupyercs. Mcnonb3yroTcs W JApyrue BapHaHTBl Ui ONpPENEICHUs
MapUIpyTOB MEPECHIIKU MAKEeTOB (MPOTOKOJIBI BEPXHUX YPOBHEH Min ajipec otnpaButens). Taxxke
npuUMeHsieTcs (QUIbTpaluus TPaH3UTHOIO IOTOKA JIaHHBIX, IK(poBaHME/IeHPpOBaHUE
[IEPENABAEMBIX JAHHBIX, TPAHCIIILUSA aAPECOB OTIPABUTEIS U ITOTy4aTeNs U T.1I.
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CUMMETPUYHBIE U ACUMMETPUYHBIE AJIT'OPUTMbI
A P®POBAHUS TAHHBIX: CPABHUTEJBHBIA AHAJIV3

beruxos Kupuin BaueciaBoBu4

cryneHnt, CHOMpPCKUil TOCYIapCTBEHHBIN WHYyCTpUaIbHbIN yHHUBepcuTeT, PO, r. HoBoky3Henk

KupueBa Asnmna CepreeBHa

cTyaent, CuOupcKuii roCyapCTBEeHHbBIN HHAYCTPUANIBbHBIN yHUBepcuTeT, PO, r. HoBoKy3Henk

MamenoB UiabkuH Baxuja oribl
cTyAeHT, CuOupCKuii rocyapCTBEHHbIN HHAYCTpUalbHbIA yHUBepcuTeT, PO, r. HoBoKy3HeLK

CoBpemeHHast nurdposas amoxa COMPOBOXKIACTCSI HEOOXOIUMOCTHIO 3aIUTHI
KOH(DUACHIIMATBHOCTH M [EJIOCTHOCTH MepeaBaeMbiX MaHHbIX. [[lnppoBaHne TaHHBIX ABISCTCS
OJTHUM M3 KIJIFOUEBBIX MHCTPYMEHTOB Ui o0OecrieueHust Oe3omacHocTH nHpopMaru. B pamkax
mmdpoBaHUs CYIIECTBYIOT JBa OCHOBHBIX TOAXOJA: CHMMETPUYHOE MU(PpPOBaHHE U
acummerpuyHoe mudpoBanue. Tepmuubl mmdpoBaHue W AemU(pPOBAHHE B OCHOBHOM
UCIIOJIB3YIOTCS B KpunTorpaduyeckom mporecce. Lludppopanne — 310 MeToa npeoOpa3oBaHusI
UCXOJJHOTO COOOIICHUsT B CilydaiiHoe / Hepa300p4MBOE COOOIICHHE, KOTOPOE HAa3bIBACTCSI
umdporexcToM. Y mmdpoBaHus ecth 0OpaTHBIHN Mpolece, Ha3biBaeMbli aendpoanuem. e
mPPOTEKCT mpeodpazyercs 00paTHO B (HOPMY HCXOJTHOTO COOOIICHUS

CummeTpuyHOe HIM(POBAHWE OCHOBAHO HA MCIIOJIB30BAaHUM OJHOTO M TOTrO K€ KJro4Ya s
mu@poBanHus U AemmppoBaHus JaHHbIX. Kiltou mepenaercst OTHPaBUTENI0 M MOJTy4aTeNo 10
Hayaja mnpoiecca mudpoanus u aemudponanus. TakuM oOpa3oM, CEKpETHBIH KU HUIPaeT
Ba)XHYIO POJIb, @ €r0 HaIeKHOCTh 3aBUCHUT OT JUIMHBI KJTto4a (B Outax). Ha pucynke 1 npencrasien
npouecc mudpoBaHus-IemnPpPoBaHUS CHMMETPHUYHBIM aJITOPUTMOM.

 — —_— —_ *
? MO SH T
AN WAepotarHla Haroyw gewmepobarmra

Pucynok 1. CummerpuuHoe mmpposanue
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OTOT TOAXOJ OTIMYAETCS BBICOKOH CKOPOCTBIO paboThl U 3(PPEeKTUBHOCTHIO MIM(POBAHUSL
Oonpmmx 00beMOB HWHGopMmaruu. OJHAKO €ro OCHOBHOW HEJAOCTAaTOK 3aKJII0YaeTCs B
HEeoOXoauMocTH obecriedeHust 0€30MacHO Mepefaud M XPaHEHUS! CEKPETHOTO KIIIoYa MEXITY
OTIIpaBUTEIEM W  ToJydaTelneM. AJITOPUTMBI  CHUMMETPUYHOTO  IM(POBaHUS  KIHOYa
npeIHa3HaYeHbI sl OBICTPO 00paboTKH OONBIIMX OJIOKOB MM MOTOKOB JaHHBIX. HekoTopsie
HIpUMEPBl CHMMETPUYHBIX aJITOPUTMOB MIN(PPOBAHUS:

AES (Advanced Encryption Standard): O0menpuHsTHIi anroput™ muQpoBaHus, KOTOPBIA HMEET
Tpu pasMmepa kimoua: 128-6ut, 192-6ut m 256-6ut [5]. OH cuuTaeTcs OJHHM M3 CaMbIX
0€30IacHBIX CHMMETPUYHBIX adropuTMoB mudpoBanui. AES ncnonp3yer 0104HBINA MTOAXO0M, TO
€CTh OH MPeoOpa3yeT JaHHbIE B OJOKU pazMepoM 128 OUT u 3aTeM MPUMEHSIET K HUM Pa3IUIHbBIE
ornepauuu MmateMaTuueckux pyHkuuii. AES BbInoIHSAET onepanuu Haj OaliTaMu JJaHHBIX, @ HE HAJ[
OTJENBbHBIMU OUTaMH. DTO O3Ha4aeT, 4To mudp odpadarsiBaeT 128 6ut (mm 16 6aiiT) BXOAHBIX
JAHHBIX 32 0/MH pa3. KonndyecTBo payHIOB 3aBUCUT OT JAJIUHBI Kitoya: 128-6utHbIi kimou — 10
payHaoB, 192-6utHblil K04 — 12 payHnoB, 256-OutHbiid kiou — 14 paynnoB. s co3nanus
PayHAOBBIX KIIOYEW HCHOJB3YETCS aIrOPUTM TIeHepanuu Kiroder. VCXomHbI — Kirod
UCIOJIB3YETCSl JUIsl CO3JaHUsl MHOXECTBA Pa3jIMUHBIX PAayHJIOBBIX KJIKOYEH, KOTOpble OyayT
HCIIONIb30BAThCS B COOTBETCTBYIOIIEM payHie mudposanus; DES (Data Encryption Standard):
OBl OAHMM M3 CaMbIX PACHPOCTPAHEHHBIX CHUMMETPUYHBIX aIrOpuTMOB HM(ppoBanus. OH
UCTIONB3YyeT S6-OUTHBIN KIt0U [T mr(poBaHus OJIOKOB JaHHBIX pazMepoM 64 Outa. OnHaKo ¢
TeyeHueM BpemeHn DES cran cuutaercss HeJOCTaTOYHO O€30MACHBIM H3-32 KOPOTKOHM JUIMHBI
kmoua; IDEA (International Data Encryption Algorithm): CuMMeTpru4HbIH OJOYHBIN aNTrOPUTM,
KOTOPBIN McHoib3yeT Kitod 128-6ut. O ucnonbdyercs B nporpamme PGP mns mmdposanus
na"HbiX. IDEA Takke mcnosib3yeT OJOYHBIM MMOAXOJ, HO OH MMeeT 0ojiee BBICOKYIO CTEHECHb
3alIUTHl OT OMMOOK M MOBTOPHBIX pactmmdpoBok; Blowfish: sTo Gmounsni mmdp ¢ Groxom
pa3mepoM 64 GuTa, KOTOPHIH MOKET MCIOIb30BAThCS B KauecTBe 3ameHbl anroputma DES. On
MPUHUMAET IEPEMEHHYIO ATUHY Kitouya oT 32 10 448 OuT, ¢ 3HaUY€HUEM 110 yModaHuio 128 our.
Blowfish He uMeer marenta, He TpeOyeT JMIICH3UU U JOCTYNEH OECIUIaTHO JUIsl BCEX BUJIOB
ucnons3oBanus. Y Blowfish ects BapuanTel ¢ 14 paynnamu mnu menee. Blowfish sBnsercs
npeemHukoM anroputma Twofish [5]; RC4 (Rivest Cipher 4): CumMMmeTpUyHBI MOTOKOBOI
AITOPUTM, KOTOPBIH HCHOJB3YET MepeMEHHbIE UIMHBI Kitoued. OH UCHOJIb3yeTcs BO MHOTHX
npuioxenusx, Bkrrodas SSL/TLS. RC4 ucnonb3yeT moTokoBO# MOAXO0/, TO €CTh OH ITpeodpasyeT
JTaHHbIE B TIOCJIEJJOBATEIILHOCTh OAliTOB MJIM CUMBOJIOB M 3aT€M MPHUMEHSET K HUM pa3iIHyuHbIe
olepanuu MaTeMaTHYeCKuX (QyHKIHH.

Camble pacnpocTpaHeHHbIE CUMMeTpuUuHble anroputMmel — AES-128, AES-192 u AES-256.
AcummerpuyHoe IM(ppoBaHUE, WIM MHU(POBAHUE C OTKPBHITHIM KIIOYOM, HCHOJB3YET JIBa
pa3IMYHBIX KJIFOYa: MyOMMYHBIA KITFOY Uil MH(POBAHUS NAHHBIX M MPUBATHBIN KIFOY JIJIS UX
pacumdpoBku. IlpoGiaema pacrpeneneHuss KioO4a B CUMMETPUYHBIX alTOpUTMax peraercs
QITOPUTMOM aCUMMETPUYHOTO IHM(POBAHUSA C OTKPBITBIM KIIOUOM. OTKpPBITBHI  KITIOY
UCTIONB3YyeTCs Ui IU(QPOBAaHUS WCXOMHBIX NAHHBIX WJIM OTKPBHITOTO TEKCTa M TEHEpaluu
mudporekcTa. ITOT MMQPPOTEKCT pacu(pOBBIBACTCA IOJyYaTeNeM C HCIOJIb30BaHHEM
3aKpBITOTO KJIF0Ya. 3aKpBITHIN KITI0U U3BECTEH TOJIBKO aBTOpU30BaHHOMY junty [2]. Ha pucynke 2
npeJCcTaBJIeH mpoliece mudpoBaHus-Iemm(GpPoBaHUS ACHMMETPUIHBIM AITOPHUTMOM.
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Pucynox 2. Acummempuunoe wudpoaanue

OTOT MOAXOJ pemaer mpodieMy oOMeHa CEKPETHBIM KIIIOYOM, HO oOianaer Oojiee BBICOKOMU
BBIUHCIUTENBHON CI0KHOCTBIO U TPEOYET OONBIINX PECypCcOB It IU(PPOBAHUS U paciin(pOBKU
nTaHHBIX. HekoTophie MpuMepbl aCHMMETPHYHBIX AJITOPUTMOB MHU(POBAHHUS:

RSA (Rivest-Shamir-Adleman) sBasiercss oaHMM U3 HauboOJee IIMPOKO HCIOIb3YEMbIX
ACUMMETPUYHBIX aNTOpUTMOB IIM(ppoBaHus. OH OCHOBaH Ha MaTeMaTHYECKOH mpodieme
(bakTopu3anuu 60JBIINX MPOCTHIX Yncesl. RSA ncnosnp3yer napy kiroueil: OTKpPBIThIA KITFOY IS
mudpoBaHus JaHHBIX M 3aKPBITHIN KIIIOY A1 UX JemudpoBaHus. CI0XHOCTb (BaKTOpU3aLUU
O6ompmmx ymcen aenaer RSA kpunrtocroiikum anroputmoM; ElGamal: Anroputm ElGamal
OCHOBAH Ha CJIO’)KHOCTH JTUCKPETHOro jorapu@mupoBanusi. OH Takke UCIONb3YeT Napy KiIroueil:
OTKPBITBIN KITH0Y [yl HIM(POBAHUS JaHHBIX U 3aKPBITHINA KITt04 i ux aemudposanus. ElGamal
TaKXKe MOXKET HCIOJIB30BATHCS Ul CO3AaHUs HU(PPOBBIX moamnuceid u oomena kiroyamu; ECC
(Elliptic Curve Cryptography): ECC ucnonb3yer mMareMaTHUECKHE CBOWCTBA AIIMITUYECKUX
KpUBBIX 111 obecrieueHus: 6ezonacHocTd. OH sBisiercs 6oisiee 3¢ (HEeKTUBHBIM B UCIOIb30BAHUU
pecypcoB, yem RSA u ElGamal, npu Tom ke ypoBHE 6€30MaCHOCTH. DTO JENIaeT €ro 0COOEHHO
HOJIE3HBIM IS MOOWJIBHBIX M BCTPOEHHBIX CHCTEM C OIPaHMYEHHBIMH BBIUYMCIUTEIBHBIMU
pecypcamu; DSA (Digital Signature Algorithm): DSA — 310 anroput™m 1udpoBoil noamnuc,
KOTOPBIN UCIOJB3YET Napy KIKOUYEH: 3aKPBIThIA KITHOY JJISl CO3IAHUS MOAMUCH U OTKPBITHIN KITFOY
JU1st IpoBepku noanucu. DSA obGecnieunBaeT ayTeHTU(GUKAIMIO U 1IEJTOCTHOCTh JAHHBIX, a TaKKe
3anMTy oT noanenku. OH HIMPOKO NPUMEHSIETCS B CUCTEMax ayTeHTHU(UKAIUN U o0ecTiedeHus
6esomacHocti; ECDSA (Elliptic Curve Digital Signature Algorithm): ECDSA - 310 BapuaHT
DSA, xoTopblii HcIoNb3yeT AUNTHYecKe KpuBble. OH o0ecrieunBaeT aHaJOTHYHbIe (PYHKINUU
U (POBOM MOAMUCH, HO C UCTI0JIb30BaHHEM OoJiee 3(h(PEeKTUBHBIX BEIYUCICHUH HA SJITUITUYECKUX
KPHUBBIX.

CHUMMeTpHUYHBIE aTOPUTMBI UG POBAHUS UCTIONB3YIOT OJJUH U TOT K€ KIIt0Y 715 r(pOBaHUS U
nerrdpoBaHus TaHHBIX, TO3TOMY pa3Mep KJIro4a 0OBIYHO MEHBIIE. ACUMMETPUYHBIC AJITOPUTMBI
muGpOBaHUS UCIIONB3YIOT B Pa3HBIX KJIto4a A mudpoBanus u nemudpoBaHus. 3aKpHITHINA
KIIF0Y MOXKET pacmm@poBaTh TONBKO 3amm@poBaHHOE cooOmieHue. Hukakoi kiod, Kpome
3aKpBITOTO, HE MOXET OBITh HMCHOJB30BaH i paciudpoBku. [Ipu Takom monaxome oOMmeH
KJIFOYaMH He SBJsIeTCs TPpo0ieMoid. OTKPBITHIN KITFOY MOXKET ObITh H3BECTEH JIIOOOMY, TaK KaK €ro
MO>KHO HCIIOIH30BaTh TOJBKO ISl UG POBAHUS COOOIIEHUS

CHUMMETpUYHBIC aJITOPUTMBI IMUGPOBAHUS OBICTpPEe, TaK KaK MUCIIOIB3YETCS TOIBKO OJUH KITFOY,

€ro reHepalus, pacrnpeieleHue M XpaHeHue Oojee MpOCThl. B ciiydyae acHMMETpHUHBIX

IrOpUTMOB TpeOyeTcs yIpaBlIeHHE MapamMH KIouyel, 4To MokeT ObITh ciiokHee. O0a Tumna
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AJITropuTMOB MOT'YT O6€CH€‘-II/IBaTB 6C3OHaCHOCTb JaHHBbIX, HO ACUMMCTPHUYHBIC AJIT'OPHUTMBIL
OOBIYHO CUMTAIOTCS Ooyiee KPUNTOCTOMKUMHU. CHUMMETPUYHBIC aJTOPUTMBI, OCOOEHHO ¢
UCIIOJIb30BAaHWEM KOPOTKUX KJIFOYEH, MOTYT OBITh TIOJBEpKEHBI arake mepedopa, eciu
3JIOYMBIIIJIEHHUK MOJIYYUT JOCTYH K KIH04y. ACUMMETPUYHBIE aITOPUTMBI, Takue Kak RSA umu
ECC, ocHOBaHBI Ha CIIO)KHBIX MaTeMaTHYECKUX MPOOJIeMax, 4To JejaeT uxX 0ojee CTOWKUMHU K
B3JIOMY.

AcUMMETpUYHBIE AITOPUTMBI O0ECIIEUMBAIOT MEXAHU3Mbl ayTEHTU(UKALUU U YCTAHOBJIEHUS
JIOBEpHsl, TAK KaK OHU MOTYT UCIIOJIB30BATHCS JUIS CO3/IaHUS M MPOBEPKU IUPPOBBIX MOIIHCEH
[3]. Ucnonb3oBanue nuppoBbIX NOANKCEH NpU MHU(POBAHUU C OTKPHITHIM KIIFOUYOM MO3BOJISET
HOJIy4aTeNl0 OIpeesinTh, ObUIO JU cooOuieHne u3MeHeHo npu nepenade. CooOuieHue ¢
U(PpPOBON TOANUCHI0O HE MOXET OBITh HM3MEHEHO ©0e3 aHHYJIMpPOBAaHUS TOANUCH [6].
CHUMMETpUYHBIE K€ AITOPUTMBI HE HMEIOT BCTPOCHHBIX MEXaHHM3MOB ayTEHTH(HUKAINHA U
TpeOYIOT JOMOJIHUTEIBHBIX METOIOB AJIs1 00€CIIeUeHHsI LIEIOCTHOCTH IaHHBIX U ayTeHTU()UKALIUY.
B nenoMm, cuMMeTpUYHBIE AITOPUTMBI MU(GPOBAHUSA OOBIYHO MCHOIB3YIOTCS Ui MIH(PPOBAHUS
O0onpmMx OOBEMOB JAaHHBIX, TAKUX Kak (paiiabl M JUCKU, a ACUMMETPUYHBIC AITOPHUTMBI
mudpoBaHUs HUCHOIB3YIOTCA Ul IU(GPOBAaHUS MEHBUIMX OOBEMOB [aHHbBIX, TaKUX Kak
COOOIICHHUS HIIEKTPOHHOH IMOYTHI U I (PPOBHIE TOATUCH.
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BbecianeeBa Tarbsina IOpbeBHa

crynent, CeBepo-KaBkazckuii ¢enepanpubiii yauepcurer, PO, r. CtaBpornoib
I'mm TarbsiHa AJleKcaHAPOBHA

Hay4YHBIN PYKOBOIUTEIIb, JOLIEHT Kageapsl MH(pOPMaLIMOHHOMN 0€e3011aCHOCTH
aBTOMAaTH3UpPOBaHHBIX cucteM, CeBepo-KaBkasckuii Qenepanbublii yHuBepcuter, PO, T.
Crasporoib

Ienemenko Bukrop CepreeBu4

Hay4YHBIN PYKOBOIMTEID, JOLIEHT Kageapsl MHGOPMaLMOHHOMN 0e30macHOCTH
aBTOMATH3UpPOBaHHBIX cucteM, CeBepo-KaBkasckuii ¢enepanpHblii yHUBepcuter, PO, T.
Craspornonib

Anapycenko FOums AnekceeBHa

HAYYHBI pPYKOBOAMTENb, IMpernoaaBatesib Kadeapbl HMHPOPMAMOHHOW  0€30macHOCTH
aBTOMATH3UpPOBaHHBIX cucteM, CeBepo-KaBkasckuii QenepanpHblii yHUBepcuter, PO, T.
Craspornonb

BnepBble TepMHH CKpBITBIA KaHan ObLT MCIONb30BaH AMEPUKAHCKUM yueHbIM batinepom
JIbniconom B ero pabote “3ameTka O mpoOiieMe OTpaHHuYEHUs”, TIe OH OINpPEAETSeT CKPHIThIC
KaHaJIbl KaK KaHaJIbl, KOTOPbIE COBEPILIEHHO HE MPpeIHa3HaueHbl JAJ1s1 THPOPMaIlMOHHON Nepeayn.

I'OCT P 53113.1-2008 “Uudopmanmonnas texHoiorus (MT). 3ammra uHPOPMALMOHHBIX
TEXHOJIOTUH W aBTOMATH3MPOBAHHBIX CHUCTEM OT Yyrpo3 HH(POPMAIMOHHOW OE30MacHOCTH,
peaTnu3yeMbIX C HUCIOJIb30BAHUEM CKPBITHIX KaHaioB. Yacte 1. OOmue MoJ0oKeHus’, TJIIACUT O
TOM, YTO CKpBITBIH KaHal — 3TO HENpPeAyCMOTPEHHBIH pa3padOTUUKOM  CHUCTEMBI
WH(POPMAIMOHHBIX TEXHOJOTHA W aBTOMAaTH3MPOBAHHBIX CHCTEM KOMMYHHUKAIIMOHHBIA KaHal,
KOTOPBII MOXKET OBITh IPUMEHEH ISl HAPYIICHUS IO TUKHA O€30MTaCHOCTH.

bonee TpaaMIMOHHBIM M OOLIMPHBIM OINpEENIEHuEM SBIETCS cieayrouas (HopMyIHpoBKa.
[Tycte M — nonutuka 6e3omacHoct, a R(M) — peanuzanus nonmutuku M. Ecnu B3auMocCBsI3b
MeXIy cyobekTamu B peanuzanuu R(M), He paszpemieHa B Mojenu M, Takasi CB3b Ha3bIBAETCS
CKPBITBIM KaHAJIOM.

[Tpunin paboThl CKPBITHIX KAHAJIOB 3aKJIIOYACTCS B TOM, YTO W3MEHEHHE COCTOSIHUS HEKOTO
o0beKkTa HeceT MH(popMamuio. I onpeaenuTs JaHHYI0 3aKOHOMEPHOCTb, 3a4aCTyI0 JIOBOJBHO
npobiemMatuyHo. Ho 3a CKpBITHOCTb, MPHUXOAUTCS PACIUIauMBATHCS HEBBICOKOH CKOPOCTHIO
nepeaayr uHGOpMaIHH.

JI71st HarJISITHOCTH PacCMOTPUM TIPUMED: BO3bMEM JiBa Tiporiecca, A u b, 1 0003HaunM 9T0 A BMeeT
Oosee BBICOKUN YpOBeHb Jomycka ueM b, b — He uMeeT gocTymna K JaHHBIM BBICOKOTO YPOBHS, B
CBOIO Ouepe/ib A — HEe MOKET IepeiaBaTh IaHHbIC Ha HIDKHUN ypOBeHb. MOXKET I B TAKOM CiTydae
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mporecc A HalWTH 00XOAHOU croco0 mepenaun uHGoOpMaIuu mpoueccy b, koTopeiit He Oyner
BBI3BIBATh MOJ03peHui? Hampumep, TakuM CcrnocoOOM MOXKET SBISATBCS BapbUpPOBAHUE
3anoyiHeHust Oydepa mpu JieraJbHOM BBIBOJIC IaHHBIX, KOT/Ia A TIPH BBIBOJE, KOJAUPYET JaHHEIE,
T.€. U3MEHSET UX 00bEM B COOTBETCTBUU C KOJAUPOBKON KOTOPYIO 3HaeT b, mpurom uto b nmeer
BO3MOXXKHOCTh aHaNU3upoBaTh Oydep. B Takom cimyuae mpouecc A, BIOJHE JIETAIbHO HUMEET
BO3MOXXHOCTh, B 00XO0JI YCTaHOBJICHHON MO OE30MacHOCTH IepenaBaTh WH(OpMAINI0, HE
npeIHa3HauYeHHYo Juis rpouecca b. IMeHHO Ha 3To# njiee OCHOBBIBAIOTCS CKPBIThIE KaHAJIbI.

Op1Ha 13 IITaBHBIX OMIACHOCTEH CKPBITHIX KAHAIOB 3aKIIF0YAETCS B TOM, YTO Nepeaaya HHPOpMauu
N0 MOJOOHBIM KaHalaM HE KOHTPOJHMPYETCS CTAaHAAPTHBIMH MEXaHW3MaMHU Oe30MacHOCTH,
TaKUMU KaK aBTOpU3aLUs U ayTeHTU(PUKALIUS.

IIpuHATO BBIIEIATH ABA TUIIA CKPBITBIX KAHAJIOB: CKPBITHIN KaHAJ IIAMSATH U CKPBITHIM BPEMEHHOU
KaHasl. B mepBoM citydae Ui CKphITHON nepegaun nHGOpMaluy UCIOIb3YeTCsl MOAYIMPOBAHUE
XapaKTEPUCTHK MaMTH, TAKUX KaK ajipeca, 00beM cBoOOJHOM namsTu U Ap. [Iporece ucmonsiyer
CKPBITHII BPEMEHHOM KaHall, €CIIM JJIs KOAMPOBAaHUS MH(OpMAIMK OH BapbUpyeT BPEMEHHBIC
XapaKkTEepUCTUKH, CBSI3aHHbBIE C €ro  COOCTBEHHBIM  BBINOJIHEHUEM, HalpUMep, B
MYJBTUIIPOIPAMMHOM PEXHUME, 3TO MOXKET ObITh MCIIOJIb30BaHHASI JI0JISl KBAHTA IIPOLIECCOPHOTO
BPEMEHU.

[IpoOnema CKpBITBIX KaHAJIOB — 3TO MpOsBICHHE Oosee oO0mieil mpoOiaemMbl CI0KHOCTH
COBPEMEHHBIX HMH(POPMALMOHHBIX CHCTEM. B CIOXHBIX CHCTeMax HEU3MEHHO OyayT
MPUCYTCTBOBATH CKPBITHIE KAHAJIBI, TAK YTO OOPOTHCS HYXKHO C PUYUHOM, a HE CO cie/cTBUEM. B
camMoM o01eM Buae O00pb0y CO CIOKHOCTbIO CHCTEM MOKHO INPEACTaBUTh, KaK '"NPOBEIECHUE
00BEKTHOTO TMOAX0Ja ¢ (PU3MUECKUMHU TpaHUIaMu Mexay oObektamu'. [lombp3oBarenbckas u
aIMUHHCTPATUBHBIE CETU JOJDKHBI OBITh (DU3MUECKH OTAENEHBl Jpyr OT Jpyra. Takxke,
KOMITOHEHTHI CHUCTEMBI JIOJDKHBI HE JOBEPATH APYT JIPYTY, MOAHUMATh TPEBOTY M NPHUMEHSTH
3alIUTHBIE MEPHI MIPU BBISIBICHUH MOIO3PUTEILHON aKTHBHOCTH (JIUCKOBBIN KOHTPOJUIEP MOXKET
3amudpoBath (aiabl, ceTeBOW KOHTpOJUIEp — OJOKHMPOBAaTh KOMMYHUKAMU W T.1I.). Ecmm
OpraHu30BaTh (HU3NYECKHE TPAHUIIBI HEBO3MOXKHO, CIIEAYET BOCIIOIH30BATHCS BHPTYAIbHBIMH,
(dbopMHEpyEeMBIMHU B TIEPBYIO OY€pEIb KPUIITOTPA(QUISCKUMHU CPEICTBAMH.

[ToraliHbIMM KaHajdaMHM Ha3bIBAIOTCS HECTaHJIAPTHBIE CHOCOOBI Iepenayud MHGOpMalUU IO
JerajibHbBIM KaHajlaM (Tak e Ha3blBaeMbIMU 0OepThIBarolMMU). Takue KaHallbl HUCIOIb3YIOT B
cllydyasix, KOrjla UMeeTcs JIerajJbHbIi KOMMYHHUKAIIMOHHBIN KaHall, HO MOJUTHKA 0€30MacHOCTH
3ampernaeT o HeMy NepeaBaTh ONPEIEICHHBIE TaHHbIE.

BaxxHO NOHMMATB, YTO CKpBITBIE M IIOTAWHBIE KAHAJIBI UMEIOT HECKOJIBKO CYIIECTBEHHBIX
pasnuyuil. B oTanyKe OT CKPBITHIX KAHAJIOB, IIOTAWHbBIE KaHAJBI CYILECTBYET TOJIBKO TOT1a, KOT1a
0O HEM HE 3HaeT NPOTHBHUK. BpeMs mnepenauu MaHHBIX IO TaWHOMY KaHAJIy 3aBUCUT OT
XapaKTEePUCTHK 00epTHIBAIOLIETO (JIEraJbHOI0) KaHajla, TO €CTh UMEET OTPaHUYEHUs, B TO BpeMs
CKPBITBIE KaHAJIbI — HET.

s mpuMepa pacCMOTPUM pealn3altio CETH aHOHUMU3aTOpoB ¢ nomoiso HTTP-cepsepos u
KIHMeHTOB. Web-ceppuHTr ClIyXUT OOepThIBAlOIIMM KaHaloM. B poau y31oB cetu
aHoHuMM3atopoB BeicTynaroT HTTP-cepBepsl, a B3anMo1elicTBHE MEXKy HUMU OCYIIECTBIISAETCS
no ckpbiThiM kaHamam B HTTP/HTML mnpu mnocpenHudecTBE HUYEro HE IMOJI03PEBAIOIIMX
KJIMEHTOB (B MEPBYIO OYEPENb — C IOMOIIBIO CPEJCTB NEPEHANPABICHMSI 3aIIPOCOB U AKTUBHOIO
COJIEP’)KMMOT0, BCTPOCHHBIX, HalpuUMep, B pEKJIaMHble OaHHEpPHI, NPUCYTCTBYIOIIME Ha
nocemaemorr  Web-ctpanune). B pesynbrate MOXHO JOCTMYb HE TOJBKO HEBO3MOXKHOCTH
accolMallid MEeXJIy OTIIpaBUTENEeM M TOJydaTesieM COOOLIEHHWH, HO W peanu3oBaTh Ooliee
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CHJIBHOE€ CBOIMCTBO — CKpBITHOCTh (Jak€ B MPUCYTCTBUH TJ00ATBbHOTO HAOIOJATENs ).
Okxka3bIBaroIuecs: HeBOJIbHBIMU ITOcpeiHuKaMu Webcepdepsl MOMOIHAIOT NOUIEKAIEEe AaHATU3Y
MHOXECTBO AHOHUMHOCTH, 3aTpPyAHSS TE€M CaMbIM IIOJlyue€HHE HaOJII0aTeNIeM TO0JIEe3HOM
uHpOpMaLnH.

Pa3yMeeTc;1, " 3JIOYMBIIJICHHUKH, U paBpaGOT‘II/IKI/I 3alIUTHBIX CPECACTB OCO3HAKOT BO3MOKHOCTHU
U po0JIeMBl, CBsI3aHHBIE ¢ ucnoib3oBanueM HTTP B kauecTBe 00epTHIBAIOIIETO KaHATIA.

B nenomM, noraiiHble KaHAJIBI TOPa30 MPAKTUYHEE CKPBITHIX, IIOCKOJIBKY Y HUX €CTh JIerajabHas
OCHOBa — o0epThIBaronuii kaHai. [loraiineie (a HEe CKPBITHIC) KaHAIBl — HarbOoJIee TOIX O ISIIIee
CPEACTBO Ul YHPABICHMs BpaxaeOHOM MHOroareHTHOM cucremoil. Ho B HUX HyXJaroTcs He
TOJILKO 3JI0YMBIIIICHHUKH. [loTaiiHble KaHabl MOTYT 3 (QEKTHBHO PHUMEHSATHCS MOCTABIIMKAMU
UH(POPMALIMOHHOTO HAIIOJIHEH U, BCTPAUBAIOIIMMU B HETO CKPBITHIE "IN POBHIC BOISHBIC 3HAKHU"
U KeJIAI0IIMMU KOHTPOJIUPOBATh €ro pacpoCTpaHEeHUE, COOII0ICHUE TOTPEOUTENAMHU LIU(POBBIX
npaB. Eme oguH npumep, CTaBIIMKA KIACCUYECKUM, — IIPUMEHEHHME II0TalHOIO KaHaJla
npeMbepMUHUCTpOM Benukobpuranuun Maprapet Tatdep, KOTopas, 4TOOBI BBISICHUTB KTO U3 €€
MHUHHMCTPOB BHMHOBEH B yTeukax HMH(OpMalUH, pa3jlana UM BapUaHThl OJHOIO JIOKyMEHTa C
Pa3HBIMHM MEKCIOBHBIMH IIPOMEXKYTKAMU.

[ToOouHbIe KaHANBI SBJISIOTCS YACTHBIM CIIy4aeM CKPBITBHIX. B ponu mepeaaTymkoB BHICTYHAIOT
KOMITOHCHTHI WH(OPMAIMOHHBIX CHCTEM, a B POJIM NMPUEMHHKOB BHENIHUE HAOIIOMATENN C
COOTBETCTBYIOIIUM oOOopynoBanueM. C TIOMOIIBIO IMOOOYHBIX KaHAJIOB HM3MEPSICTCS BPEMs
BUJUMBIX OINEpaIfii, UX YHEPromnoTpeOsIeHne Uil MOOOYHBIE SJIEKTPOMArHUTHBIE U3IYYCHUS U
HABOJIKM, HO TIOMHUMO 3TOTO, JIJIsl aTaK MOTYT NMPUMEHSATHCS U aKycTHueckue kaHaibl. [lo6ounbie
KaHaJbl MPEACTaBIAIOT co00il  Hamboyiee HArMSIHOE TMPOSIBIICHUE MHOTOACITIEKTHOCTH
coBpeMeHHOW uH(popMalMoHHON Oe3onmacHocTU. Ponp aTakyrommux Ha HHPOPMAIMOHHBIE
CUCTeMBI OepyT Ha ce0s Kak MPaBWIO WX BIIAJCIBIBI, KOTOPHIE PAcIojiaraloT BpEMEHEM U
HEOOXOAMMBIM HMHCTpyMEHTapueM. B codeTaHuu ¢ NPUHIUNHAAIBHON HEBO3MOXKHOCTHIO
yrpaBieHus GU3NUECKUM JIOCTYIIOM, IIepeUrCIeHHBIE (PAaKTOPHI IETAIOT aTaKU C UCIIOJIb30BAHUEM
MOOOYHBIX KAHAJIOB OCOOEHHO OMAaCHBIMH.

OObexkTamMM aTak C HCHOJb30BAaHHMEM MOOOYHBIX KaHAJIOB 4Yalle BCEro CTaHOBATCS
Kpuntorpauueckrue KOMIOHEHThl MH()OPMALIMOHHBIX CHUCTEM, TOYHEE, UX CEKPETHbHIE KIIIOUU.
KapaunaneHoe pemieHne npoOsieMbl TMOOOYHBIX KaHAlIOB BO3MOXHO IPU  COOJIIOJIEHUU
CJIEAYIOIIET0 OCHOBOIIOJArarollero IpHHIMIA: JaHHble 00 omepaunusx, KOTOpble MOXKHO
MOJIyYUTh U3 MOOOYHBIX KaHAJIOB, JOJDKHBI ObITh CTAaTUCTUYECKU HE3aBUCUMBI OT BXOAHBIX U
BBIXOJHBIX JAaHHBIX W MHQOpPMAIMM OrpaHMYEHHOro JocTymna. Ha mpakTuke cHCTEMbI
YKpemsiored "mo Mepe cwi', a y MOTHBHPOBAHHBIX 3JIOYMBIIUIEHHHUKOB OCTAae€TCi Macca
BO3MOYKHOCTEN I pe3yNbTaTUBHBIX arak. [loaBoas WTOr, MOXKHO CKa3aTh, YTO IOSIBICHUE
CKPBITBIX KaHAJOB IMPAaKTUYECKH HEU30€KHO B COBPEMEHHBIX YCIOBMSIX OBICTPOrO pPa3BUTHS
UHPOPMALIMOHHBIX cHCTeM. B cBsi3u ¢ 3TuM, B HensiX HHGPOPMAIMOHHON O€30MacHOCTH
pa3paboTyrKaM Ba)KHO 3HATh O BO3MOXKHBIX MECTaxX M MPUYMHAX BO3HMKHOBEHMS 3TUX KaHAJIOB
JUTSI MUHUMM3AI[MH BO3MOKHBIX yTeUeK. DTO e MOKHO CKa3aTh U O MOTaWHBIX KaHaJlaX, HECMOTPS
Ha UX NPUHLUIHAIBHYIO Pa3HUILLY.
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CHUXXEHUE MATEPUAJIOEMKOCTH KEJIE30BETOHHBIX ILJIUT
HEPEKPBITHUSA U ITIOKPBITUSA

Typuenxosa-Llosis Anna CepreeBna

maructpant, ®I'BOY BO Kypckuii rocynapcrBennsiii yaupepcutet, PO, r. Kypck
MepkyaoB Imutpuii CepreeBu4

HayyHbIl pykoBoauTeinb, foueHt, ®I'bOY BO Kypckuii rocygapcTBenHslil ynusepcurer, PO, r
Kypck

AHHOTaIUA.

B nanHOM cTaThe [ETalbHO pPACCMOTPEHBI DPa3jIUu4HbIE KOHCTPYKTHBHBIE PpELICHUS s
NepeKphITHi, BKIoUas cuctemy Cobiax u cCOOpPHO-MOHOJMTHBIE TEPEKPHITUS M3 ITyCTOTHBIX
650Kk0B. B Xoz1e craThu ObUI MPOBEJNEH CPAaBHUTEIbHBIN aHAIU3 MPEUMYILECTB U HEJIOCTATKOB
KaQ)KJIOTO THIIA IIEPEKPBITHI, & TAKKE PACCMOTPEHO UX PEAITBHOE IPUMEHEHUE IIPU CTPOUTEILCTBE
3nanuil. J[aHbl IapaMeTpel pacCMATPUBAEMBIX IIEPEKPBITUM M TEXHUKO-DKOHOMUYECKHE
nokasarenu. Ha ocHOBaHMU MPOBEAECHHOr0 aHajau3a ObUIO BHIBIEHO HauboJjee MOAXoAsllee 10
IapamMeTpaM M TEXHUKO-3KOHOMUYECKHUM I0Ka3aTeNsIM EPEKPBITHE.

KiloueBble cjioBa: maTepuanocOepexeHre, KOHCTPYKTHUBHbIe pemieHusi, cucrema Cobiax,
COOpPHO-MOHOJIUTHBIC IEPEKPHITHS, TyCTOTHBIE MOJTYJIU, TYCTOTHBIE OJIOKH.

MHOXecTBO KHUIBIX U OOIIECTBEHHBIX 37aHUM, Kak B Poccum, Tak U B MHpe, CTpOATCA M3
JKeIe300€TOHA, KOTOPhIN 00J1a/laeT BBICOKOM MPOYHOCTBHIO U JIONITOBEYHOCTHhIO. OHAKO, TaKue
3JaHUS MMEIOT CYIIECTBEHHBIM HEAOCTaTOK — OrPOMHBIA BEC MX KOHCTPYKUMMN, KOTOPBIA
HE00XO0/IMMO YUYMUTBIBATh MPH pacyeTe HECYIIUX 3JIEMEHTOB 31aHus. Kpome Toro, mpousBoJcTBO
U TPAaHCIOPTUPOBKA TSDKEIBIX JJIEMEHTOB M3 JKelne300eToHa TpeOyroT Oosiee CUIBHOTO
TPY30I0BEMHOTO 00OPYAOBAHHS U OOJBIIUX 3aTpaT Ha TPYHA MPH yXoJe 3a OETOHHON CMECHIO.
OTO NPUBOAMT K YBEIMYEHHIO PacXoja Pa3iIM4HbIX MATEPHANIOB, YTO 3aTPYAHSIET SKOHOMHUIO U
MaTepHaIocOepeKeHNE B CTPOUTETHCTBE. UTOOBI TOCTHYH ITHX 1EJIeH U cOOII01aTh TpeOOBaHUS
0€30MacHOCTH U HAJEKHOCTH, BaXXHO HCIOJB30BaTh KOHCTPYKTHBHBIE DPELIEHUS, KOTOPHIE C
OJIHOM CTOPOHBI SABJIAIOTCSA SKOHOMMYECKH BBITOAHBIMHU M PAlMOHAIBHBIMU C TOYKH 3PEHUS
pacxojia CTpOUTENbHBIX MaTEPUAJIOB, a C APYTOil HE CHUXKAIOT Ka4eCTBO M 0€30IaCHOCTD 3/1aHUS.

Hay4Hoe uccnenoBaHie COBPEMEHHBIX CTPOUTEIBHBIX TEXHOJIOTUIA U CHCTEM MTO3BOJISIET BEIOPATh
Haubosee NOAXOIANIMEe KOHCTPYKIMOHHBIE PEIIeHHUS U CHUCTEMBl, KOTOPbIE IO3BOJISIOT
YMEHBIINUTh 00bEM MaTEPHUAJIOB, UCTIOIb30BAHHBIX B CTPOUTENHCTBE, U TEM CAMbIM 3HAUUTEIHHO
HKOHOMHUTS 3aTpathbl. O1HO U3 HanboJee NePCIeKTUBHBIX HAIIPABICHUH SKOHOMUH CTPOUTEIBHBIX
MaTepuasoB - 3TO CHI)KEHUE Beca Kele300€TOHHBIX KOHCTPYKLUN, 4TO MPUBOJIUT K 00JIETYEHHUIO
BCEro 3JaHHsl U CHIDKEHHIO NMOTpeOHOCTHM B MaTepuanax. OJIHAaKO NMpU 3TOM HEOOXOIUMO
YYUTBIBATh TPEOOBAHUSA K HA/IEKHOCTH, KAUECTBY U O€30MaCHOCTH KeJIe300€TOHHBIX HIIEMEHTOB

CoBpeMeHHbIE yU€Hble aKTUBHO 3aHUMAIOTCS Pa3pabOOTKON MEPCHEeKTHUBHBIX KOHCTPYKLUUN U3
xKenezo0eToHa M YMEHbBIICHMEM Beca Kele300€TOHHBIX M3Jenuid. PasnuyHble MeTobl
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UCTIONB3YIOTCS JUISl TOCTYDKEHUS STOW IeIM, HauWHasl OT 3alOoJHEHHs] MPOCTPAHCTBA B OETOHE
JEPEBSIHHBIMU OpEeBHAMH 10 MCIOJIb30BaHUS TyCTOTOOOpa3oBaTeiell, KECCOHHBIX MEPEKPHITUN U
pa3MenieHus 00JIETYCHHBIX BKIIAJIBIIICH B TeNIE KOHCTPYKIIHH.

KOHCTpYKIIMM TOPU3OHTAIBHBIX TEPEKPBHITHH 00pa3yloT jKecTkue auadparMbl, COCHAUHSS
BEPTHKAIBHBIE HECYIIIUE SJICMEHTHI 3/IaHUS U 00€CIIeYrBasi €ro CTa0MIHLHOCTh MPU BEPTUKATBLHBIX
U TOPU3OHTAIBHBIX BO3JCHCTBUSX. l[lepekpwITHs paclpenessioT TMOCTOSIHHBIE (HAmpuMep,
MIEPETOPOJIKK) ¥ BpeMeHHBIC (MeOeb, 000pyI0BaHKE, JIFO/IU) BEPTUKAIbHBIC HATPY3KH HAa CTCHBI
WJIH KOJIOHHBI 3/1aHUS.

[To KOHCTPYKTUBHOMY PEIICHHUIO NEPEKPHITUS JEIAT Ha:
- OasiouHbIE (COCTOALINE U3 HECYIIEH YacTH
- 0aJIOK U 3aIllOJHEHUS HACTHIIA),

- Oe30anoyHble (MIUTHBIE), KOTOPbIE COCTOAT W3 OJAHOPOIHBIX 3JIEMEHTOB — IUIMT. B pgaHHOMN
cTaTbe OyIyT PaCCMOTPEHBI CIEIYIONINE OAI0UHbIE IEPEKPBITHS:

- cucteMa Cobiax;
- COOPHO-MOHOJIUTHBIC U3 ITYCTOTHBIX OJIOKOB.
Cucrema Cobiax

CymectByer u3BecTHas cuctema Cobiax, pa3zpaOoTaHHas HH)KeHep-cTpoutesneM MopreHom
Bpéununrom m3 Jlanuu, KoTOpas HampaplieHa HAa CHU)KCHHE Beca JKeIe300€TOHHBIX MEPEKPBITHI
1 oOecrieueHre POBHOI IMOTOJIOYHOM MOBEPXHOCTH IIPH €TO YCTPOICTBE.

Pucynox 1. Cucmema Cobiax

Texnomnorust bubbledeck monyunna usBectHocTh B 1992 rogy. Cuctema MMeeT JIBYXMEPHYIO
CTPYKTYPY W COCTOMT W3 IIYCTOTHBIX JKEJI€300€TOHHBIX MEPEKPBITHH, KOTOphIE MOTYT
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UCIIONIL30BATh IPYTHe MaTepualibl, oOnanatonue MeHbIM BecoM. [lycrorensie monenu Cobiax
MPOM3BOIATCS B ABYX THUmoucnoiaHeHusx: Eco-Line u Slime-Line. Eco-Line mpeaHasHaueH s
nepekpsiTaii o 300 10 600 MM, a Slime-Line npumensiercs B nepekpbiTuax ot 200 1o 350 mm.
OCOOEHHOCTBIO IMOJOOHBIX JKEJI€300€TOHHBIX IUIMT SIBISETCS TO, YTO COCTABHOM KOMIIOHEHT
(OeToH) He OKa3bIBAET CYIIECTBEHHOTO BIMSHUS Ha SKCIUTyaTallUOHHBIE CBOMCTBA.

a) 6)

Pucynok 2. Ilycrorunie moayiu: a) Eco-line; 6) Slim-line

Pa3zmepsr mycTroTOOOpa3oBaTenieil BHIOMPAIOTCS C yYETOM TOJIIUHBI (BBICOTHI) IUIUTHI TIO
KOHCTPYKTUBHBIM COOOpaXKEHUSM U C YU€TOM COOTHOIICHHS pa3MepOB, IPUBEICHHBIX Ha pUC. 3.
OcHOBHBIE XapaKTepUCTUKH cUcTeMbl Cobiax Juis epeKphITHIA:

1. SBnsercst nerkol KOHCTPYKIMEH C IUIOCKOW IMOBEPXHOCTbIO, KOTOpas paboTaeT B JBYX
HaIpaBJIEHUX, 00ecreurBasi ONTUMAIbHYIO PadoTy.

2. Ilo3BossieT co3/aBaTh IIMPOKUE OTKPBITHIE MPOCTPAHCTBa Onarofapsi CHWXKEHHIO Harpys3Kd
nepekpsITus 10 4,8 kH/M2 1 mmpuHO# nposneta 10 18 M.

3. OOnanmaer BBICOKOM YCTOMUMBOCTBIO K 3€MJIETPSCEHUsM Ojarojnaps ONTHUMaIbHOMY
pacOpenesieHni0 MacChl KOHCTPYKIIMM, YTO OOECIeYMBAeT YBEIMYEHHE YCTOMYMBOCTH K
JBUKEHHSIM 36MHOU TOBEPXHOCTH.

4. Tlo3BossieT Gosiee A(HPEKTUBHO HUCIIOIB30BATH PECYPCHI, COKpaIas pa3Mepsl PyHIaMEHTOB U
KOJIMUECTBa OETOHA M CTaJH MO CPaBHEHHIO C OOBIYHBIMU MEPEKPHITUSAMH, a TAKXKE COKpallaeT
BbIOpockl CO2 mpu MPOU3BOJICTBE.
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HAYYHBIA JKYPHAJ
HAYKA U MUPOBO33PEHUE

COITIOCTABJEHHUE UCTOPUYECKUX JAHHBIX U PACUETHBIX
ITPU AJTAIITAITMA CETEBOM MOJIEJIN CKBAXKWH

AOnxyJLiuH ApTyp AliBapoBHY
OakanaBp, Y PUMCKHI TOCYIapCTBEHHBIN HE(DTIHON TEXHUYECKUN yHUBEpCUTET, PD, r. Ya

Munykosa /lapbs CepreeBHa

OakanaBp, Y pUMCKHI TOCYAapCTBEHHBIN HEPTIHON TeXHUYECKHd yHUBepcuTeT, PO, r. Ya

AHHOTAIUA.

HpI/I COIIOCTABJICHUC HUCTOPHYCCKHUX AAHHBIX M PACUCTHLIX IIPH aJallTallur CeTeBOM MOACIN
CKBAKHMH Ira3oBOro MECTOPOXKACHHUA MOT'YT BOSHUKHYTDH PAI omunoOoK.

KiroueBble cj1oBa: cereBas MOACIb, pa3pa60TI<a MCCTOPOXIACHUS, adallTalnsa.

JUis  MHTETpUpPOBAaHHOTO MOJCIUPOBAHHUS HEOOXOJMMO TIOCTPOCHHE CETEBOW  MOJIENH
MecTopokaeHusa. Kak ToJabKO MOJenb CKBaKUHBI Oblla IOCTPOEHA, OHA JIOJKHA OBITh
MHTETPUPOBaHA C MOJEJIBIO TIOBEPXHOCTHBIX COOPYKEHHUM B €IUHYIO UHTEIPUPOBAHHYIO MOJIENb.

Takum o6pa30M, MOJCIb MOXKET O6pa6aTLIBaTL OONbIINE M CIOXHBIE CETH C MHETIAMH U
oTBeTBIICHUIMH. CUCTEMA MOKET ONTUMU3HUPOBATE U MOJACIIMPOBATH, YUHUTBIBAA LCIIN, 3aa41 U
OrpaHU4CHHA B JIF0001 Touke ceTH. BO3MOKHOCTH YKOHOMHYSCKOTO MOZACIIMPOBAHUA, ITPUCYIIUC
CEeTeBOM MOZACIIN, YUYHUTBIBAOT MOOXOAbI OT YTVICBOAOPOAHBIX TIa30B B COYCTAHUU C
MMPONU3BOACTBCHHBIMHU 3aTpaTaMU JJIsA OITUMHU3allUU YUCTOT'O 10X04a OT MECTOPOKACHUS.

Kak Tonpko cereBasi Mozienb Obliia 3aBepllieHa, HEOOXOAMMO HACTPOHUTh U OTKAIMOpOBaTh ee, a
TaK)K€ BBITIOJIHUTH COTMOCTABJICHUE PACUYETHBIX C (PAKTUYECKUMH JAaHHBIMH O J00bYe Ha
MECTOPOXACHUSI, YTOOBI CJENaTh €€ JCHCTBUTEIBbHO PENPE3CHTATUBHON HJisi peallbHON
MPOM3BOJICTBEHHOM ceTH. [Ipoiiece comocTaBieHus] ICTOPUM BKIIIOUAET B ce0s BOCIIPOU3BEICHNE
(dakTHYeCKuX M3MEpPeHUN pacxojaa, MJaBJICHUST W TeMmmeparypbl (7oOblva, HarHeTaHUeE,
IPOU3BOJUTENILHOCTh KOMIIPECCOPOB, CEMapaToOpoB M T.J.) MYTEM 3allyCKa MOJEIU C Y4EeTOM
KOHKPETHBIX orpaHnueHuit. [[is cuctemsl raznudra uCTOprueckoe COBIACHIE BKIIIOUAET B ce0s
(duKcaIuio JaBJIeHUs B TPOU3BOACTBEHHOM CEeMapaTope U CKOPOCTH MO IbEMA ra3a B CKBAKUHBI U
3alycKk Mojenu B pexume ontumuzanud. KosduiueHTsl HACTpOMKH TPUMEHSIOTCS K
TpyOOIpoBOJaM TakuM O0pa3oM, YTOOBI Mepemnajabl AaBICHUS U, CIEJOBATEIbHO, CKOPOCTHU
MOTOKA, PACCUUTAHHBIE C TIOMOIIIBIO MOJIEJIH, COOTBETCTBOBAJIU TMOJIEBHIM JAaHHBIM, MOTY4YE€HHBIM
Ha 33JaHHYIO HE/IaBHIOIO JaTy.

OTOT 3Tanm SBISETCS BaXXHOMW YacThIO TAKOro pojJa HMCCIEAOBAaHMM U TpeOyeT TIIaTeIbHOTrOo
aHaJIM3a pA3JIMYHBIX AaCMEeKTOB TOBEIEHUS KaXJ0ro oOBeKTa B MOJEIH, a HMMEHHO:
POM3BOIUTENFHOCTh CKBAXXHMHBI, TI€peraj AaBJIeHus B TpyOax u TpyOompoBojax, HOTEpU TeIia
[0 MAarucTpajbHbIM TPYOONpPOBOJAM, NPOU3BOAUTEIHLHOCTh KOMIIPECCOPOB U T.A. BakHo
OTMETUTh, YTO JAaHHBIE WCIBITAHUA CKBAXXUH, JaXe IIOCIE ONpEJeNeHUs] TpeHnaa, He
COOTBETCTBYIOT OOIIEeH MPOU3BOIUTEILHOCTH MECTOPOXKICHH S, HAIIpUMep:
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1. Pa3znuna B npouecce onpo6oBanusi. BepositHO, OyayT coo0ImAaThCs 00 OTAEIBHBIX UCIBITAHUIX
CKB@)KMH, TPEIIONATaloMNX OIHO- WM JIBYXCTYIEHUYAThIH TECTOBBIM CemapaTop, B KOTOPOM
KHUJIKOCTh IPOKAUYMBACTCS HA MECTE Yepe3 Cernaparop MpH 3aJaHHbIX TaBICHUSAX U TeMIIepaTypax,
U Ka)XXJIbII BBIITYCK POMBIBACTCS IO CTAHIAPTHBIX YCIOBUH (MM MPUMEHSIOTCS KO3 PHIIneHTHI
ycanku). [lokasarenn moOblMM Ha MECTOPOXKAEHUSX, BEPOSTHO, OyIyT NpEACTAaBICHBI Kak
NOKa3aTear Ha KOHKPETHBIX BBIXOAAX TEXHOJIOTMYECKOH YCTaHOBKH, KOTOPas, BEPOATHO, OyaeT
COCTOSITH U3 00JIee CII0KHOIO MHOTOCTYIIEHYATOrO IIPOLECcCa pa3AeIeHUsL.

2. MoryT BO3HHKHYTh JAPYIH€ PacXOKACHUs, Takhe Kak omuOku m3Mepenus. Takum oOpaszom,
JIOJDKEH CYIIECTBOBaTh (PaKToOp, OOBIYHO HA3bIBAEMBI IPOMBICIOBBIM (PAKTOPOM, KOTOPBIHA
KOppEeNUpyeT pa3HUIy MEXIy JaHHBIMU IPOMBICIOBOM [M0ObIYM M JAaHHBIMU HCIBITAHUI
CKBaKUH.

CTOUT OTMETUTH, UTO IIPU CONOCTABICHUU UCTOPUH UCIIOJIb3YFOTCS JaHHBIE UCTIBITAHUN CKBAYKUH,
a HE JaHHBIE OOpAaTHOTO pacHpeleeHHs, TOCKOIbKY JlaHHbIC WCIBITAHUA CKBaKUH
JNEHUCTBUTEILHO OTOOpaKaIM MPOU3BOJUTEILHOCTh KAXKIOW CKBaXXUHBI TPU JIFOOBIX YCIOBHSIX.
[Tpu comocTaBieHUH UCTOPUUYECKUX U (PAKTHUUECKHUX AHHBIX JOOBIUM raza MOXeT HabIoaaThCs
3HAYUTENIbHAS MTOTPEIIHOCTD. [[pUYMHOM 3TOM MOTPEITHOCTH OBLTO HECKOIBKO (PaKTOPOB:

1. [ToneBble naHHBIC IS HOOBITOTO ra3a ObUIM MOJYYEHBI IyTEM CIOXKEHUS W/WUIM BBIYUTAHUS
HECKOJIbKUX IIapaMeTPOB B MOJEBBIX YCIOBUAX ((haKenbHbIN ra3, TOIIMBHBIN ra3, HArHETAEMBbII
ra3, ra3, MCIOJb3yEeMbIil Ha YCTAHOBKE JUISl CKM)KEHHOI'O rasa, M ycajaka B Kommpeccopax). K
COKaJICHHIO, HE BCE ATH MapaMmeTpbl ObUIM 3a(UKCUPOBAHBI C TMOMOIIBI0 HU3MEPHUTEIHLHOTO
obopynoBanusi. HekoTopelie n3 HUX ObLIH MPUHATHI BO BHUMAHHUE IIPH pacyeTe ra3oBoro OajaHca.
Hakoruienne 3TUX HETOYHBIX JONYUIEHUH — IUTIOC HECKOJIBKO OMIMOOK M3MEPEHM, BbI3BAHHBIX
JIPYTUM U3MEPUTENbHBIM 000pYI0BAaHUEM, — MOTJIO IIPUBECTH K OIMOKaM B KOHIIE pacyera.

2. Slapo Kax10i MOAENU CKBAXKMHBI, 3a UCKIIOUEHUEM CKBAKUH C AJIEKTPUUYECKUM MOTIPYKHBIM
HacCOCOM M TUJPABIMYECKHMM HACOCHBIM arperaToM, ObLIO HACTPOECHO C HCIOJb30BAHUEM Kak
JTAaHHBIX HUCIIBITAHUNA CKBAaXXUH, TaK M JAHHBIX O MEPEMEIIECHNUHN JaBJIEHUs. DTa HACTPOilKa 4yacTo
JaeT razoHe(TAHOro (akTopa 3HaYEHUE, KOTOPOE OTIMYAETCS OT 3HAUYEHHS, MOJYyYEHHOro Mpu
VCIIBITAHUU CKBAXUHBI. JTO IIPUBEJIO K TOMY, YTO HECKOJIBKO JAHHBIX O IEPEMEILEHUY 1aBICHUS
OBLIM MOJY4YEeHBI HE B TOT K€ JI€Hb, UTO M JaHHbIE MCTIBITAHUM CKBaXHHbI. J[pyrum ¢akropom
Obly1a pa3HHUIAa MEXly U3MEPEHHEM T'a3a Ha HarHETaTeIbHOW CTOPOHE CKBa)KUHBI U U3MEPEHUEM
ra3a Ha CTaHLIUU.
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HAYYHBIA JKYPHAJ
HAYKA U MUPOBO33PEHUE

COBEPHIEHCTBOBAHME ITPOLIECCA ITMPOJIM3A

Baduu Pycaan HypucaamoBuyu

MarucTpanT, Ka3aHCKkuii HallMOHAJIbHBIM MCCIIEIOBATEIbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET,
P®, r. Kazanb

I'apueBa ®@ay3us PaBuiibeBHa

HAy4YHBIH PYKOBOIUTENb, Tpodeccop, Ka3aHCKuil HAIMOHANBHBIA  HCCIEIOBATEIBLCKUAN
TexHosiorndeckuil ynusepcurer, PO, r. Kazanb

[Tuponu3 — 3TO OAMH W3 TJIABHBIX MPOIECCOB HEPTEXMMHUYECKOTO KOMIUICKCA, MOITOMY €ro
COBEpIIICHCTBOBAaHUE CWJIHHO BIUAET HA JIOCTHXKEHUS W OOUMH MOTEHIMal BCe
He(pTeXUMUUYECKON UWHAYyCTpuu. Takasgs BocTpeOOBaHHAs Ha JaHHBII MOMEHT B MHpE
HedTexuMuueckasi MpOAYKIIHS KaK MOJMMEPHI, INTACTUKH, CHHTETUYECKHUE KaydyKH, JTaCTOMEPHI,
IIPOU3BOJATCS W3 MPOINWIIEHA, 3TUJIEHA, W300yTHIIeHa, O€H3051a, KOTOpbIE B CBOIO O4YEpenb
SBIIAIOTCS MIPOYKTaMH MUPOIIU3A.

OcCHOBHOIi 3a/1a4€ii, KOTOPYIO HEOOXOIUMO PEIINTh 33 KOPOTKHE CPOKH B HAIICH CTpaHe, 3TO
HU3Kas TMPOU3BOAMTEIBHOCTh IPOU3BOJACTB, KOTOPbIE BhIPAOATHIBAIOT HA JIAHHBIH MOMEHT
OCHOBHBIC OJIC(UHBI - TPOITHJICH U THIIEH. [IpobiieMa 3aKIIF09aeTcsi B TOM, 9TO IKCILTyaTHPYEMBIX
Ha JJAHHBI MOMEHT MOIITHOCTEH MUPOJIN3a HEJOCTATOYHO JIJIS TTOJIHOM NepepaboTKH HMEIOIIErOCs
B CTpaHE ChIPbSl U BHIIyCKA BOCTPEOOBAHHBIX XMMHUYECKHUX MPOJYKTOB JUIS YIAOBJICTBOPEHUS
cupoca. B nmanHbiii MoMeHT B P® ¢GyHKuMOHHMPYIOT mopsaka 12 mpeanpusTHii, UMEHOIIue
YCTaHOBKM MUPOJIU3a U TlepepadaThIBAIONINE ChIPhE B KOJUYECTBE OoJiee 3,5 MUJIITMOHOB TOHH B
TOJI., CPEIIHSIS MOIITHOCTh YCTAHOBOK MHUPOJIM3a HA JAHHBIX MPEANPUATUSIX 0K0JI0 400 THICSY TOHH
B rofl. C KaKJIpIM roJIoM A0S 3TUX npeanpustuii B PO pacrer, HO MomiHocTel 1o mepepaboTKu
CBIpbSl HE XBaTaeT, B CBSI3U C €XKEroJHbIM YBeJIMYEeHUEM A00buM. B 3apyOekHBIX cTpaHax
pa3BUTHE TMPEANPUATHI, KOTOPble WMEIOT MHUPOIU3HBIE YCTAaHOBKU MJIET CTPEMHUTENbHEE, 3TH
YCTaHOBKM HAMHOTO COBPEMEHHEE W OONBIIMHCTBO HMEIOT IMPOU3BOJIUTENBHOCTH Oonee 1
MHUJUJIMOHA TOHH B I'OJ.

Kak ObU10 yka3aHHO paHee, OAHMM U3 PAaCHpPOCTPAHEHHBIX IPOLIECCOB MOJIY4YEeHHUs 0a30BBIX
MOHOMEPOB JTHJICHa M TMPONWIEHA, SBISIETCS TEPMUUYESCKHA NMHUPOJIU3 B TPyOUaThIX Iedax B
OPUCYTCTBUM Tapa CIEAYIOUIMX YIJIEBOAOPOAOB: 3TaHa, IMpONaHa, Tra30WiIel, KUIAKUX
OCH3MHOBBIX (DpakiMif, CKMWKEHHBIX yriaeBogopoAHbix TrazoB (CVYI). [Ing yBenuueHus
nepcnekTHB U 3((HEKTUBHOCTH MPOIECCOB MUPOJIM3a HY)KHO Pa3sHOOOPA3UTh BUIBI CBHIPHS IS
UPOJIN3a, BECTH PabOTy MO YMEHBIICHUIO HM3JEP)KEK HAa MaTepualbHble U DHEPreTHUYECKUe
pecypchl, CHIKAThb PACXOAbl CHIPbsl M YBEJIWYMBATH JOJIO MHPOIU3a TSDKENBIX €€ BUIOB
(BaKyyMHBIX T'a30iiJieil, Ma3yTOB U T.J).

Taxoxe HCO6XOI[I/IMO Ppa3BHUBATb COBPEMECHHBIC TCXHOJIOI'MH NUPOJIHU3a:

- TCpMOKOHTaKTHLIﬁ nUpoJin3a, OCHOBAHHBIC HA IEpEAavun TCILJIA ITMPOJIN3YEMOMY CBIPBIO ITPU €TI0
KOHTAKTC C HAarpC€ThbIMHU TCIIJIOHOCUTCIIAMMU.
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- NUPOJMU3 B pacIUlaBe METAUIOB (CBUHEL, BUCMYT, KaAMHil, OJIOBO M JPYrHe) U HUX cCOJel
(xmmopuibl, KapOOHATHI U IPYTHE);

- MUPOJIU3 C UCIIOIH30BAHUEM MHUIIUUPYIOIIUX J00aBOK, raJOr€HCOAECPKAIINX U TEPOKCUIHBIX
COCTMHCHUH (MHUITUMPOBAHHBIN MTHPOJIN3);

- KaTaJIMTUISCKUI MMUPOJIN3 C UCITOJIB30BAHUCM I'CTCPOTCHHLIX KATAJIN3aTOPOB.

B kauectBe anamora Ui HWCCIEAOBaHHS BBHIOpAaHBl I€UM NHPOJIU3a Ha JEHCTBYIOIIEM
npousBocTBe. OnpenensomuM GakTopoM B TaHHOM HCCIICAOBAHUH — 3TO YBEIMUYCHHE BBIXO/1a
STHJIEHA C TMPOra3oM.

Jis  peanm3anuu  JAaHHOTO HOBIIECTBA 3a wuaclo B3AT mnateHT [6]. Cmoco0 muposmsa
YIJIEBOIOPOAHON CMECH, 3aKII0YAIOIINicA B 00pab0TKe NOBEPXHOCTH 3MEEBUKOB I€YH MTUPOIU3a
CYCHEH3USIMH WJIM pacTBOpaMu coeauHeHuit hocdopa, kaamus u nuHKa ("3051b-rens" MeTon), ¢
nocienyoomei cymkod mokpeiTus npu Temmeparype 80-100°C u tepmooOpaboTkoil mpu
temriepatype 250-450°C B teuenue 3-4 yacoB. [Ipu 3TomM 00pa3oBbIBaeTCS 3alIUTHOE TTOKPBHITHE
BecoM 10 70-100 r/mM2 oBepxHOCTH M OpyTTO-cOCcTaBa, % Moi.: P205 40-50, ZnO/CdO 50-40, u
JIOTIOJTHUTENIFHO W3 TPUMECeH OKCHIIOB jKeje3a, XpoMa M HHUKeNs, (GopMupyromeecs 3a cyer
cocTaBa MeTaJljia 3MeeBUKa MPU TEPMOOOPaOOTKE MOKPHITHUS.

B nannoit pabote mpenyiaraetcsi BApUaHT YCOBEPILIEHCTBOBAHMS IPOIEcca MUPOIU3a 3TAHOBOM
bpakiuu, Ha [ACWCTBYIOUIEM MPOU3BOJCTBE MHUPOIM3a, MyTeM O0O0pabOTKU TMOBEPXHOCTH
3MEECBUKOB IE€YH MHPOJIM3a PACTBOPAMHU COCIMHEHUH IWHKA, KanaMus u Gocdopa ¢ co3manuem
3aIIUTHOTO TOKPBITHS, HWHUIMUPYIOIIETO YBEJIWYEHUE BBIXOJA OJTHIIEHA W CHHUXKAIOIIEe
3aKOKCOBAHHOCTh 3MEEBHKOB. B xole mccrnenoBaHus ObLI OCYIIECTBIIEH pacyeT MaTOallaHca
JICUCTBYIOILIEH YCTAHOBKH U MPOEKTUPYEMOM. J[aHHbIE pacyeTa CBUAETENBCTBYIOT O MTOBBIIIEHUH
BBIXO/1a dTWJICHA Ha 3 %, CHIDKEHUH KOKCOoOpa3oBaHus Ha 57%.

OTO MOKPBHITHE 3aKPbIBAET AKTHBHBIE LIEHTPbl KOKCOOOpa30BaHMS, YIIYYILAET CEJIEKTHBHOCTh
Ipolecca MUpoJn3a, YBEJIUNYUBAET YaCOBYIO BBIpAOOTKA 3TUJIEHA, O€3 YBEIMUEHUS U3/IEPKEK Ha
HHEProOpecypchl U ChIpbe. 3a CUET ITOr0 CHMXKAETCA ce0ecTOMMOCTb 3THUJICHA, YMEHbIIAeTCs
3aKOKCOBAaHHOCTh 3MEEBHMKOB, YTO B CBOIO OYEpPEIb BEIET K CHIKEHUIO BPEMEHHU IPOCTOS
000py/0BaHUsl Ha MEPHOJbl BbDKUTA KOKca. Takke 3TO MPUBOIUT K CHIDKEHUIO M3JIEPKEK Ha
YTUIM3ALMIO KOKCa, KaKk 0TX0/1a 4 Kilacca onacHOCTH. B paboTe nmpeacTaBieHsl OpraHu3alMoOHHO-
yIpaBJIE€HYECKUE ATANbl BHEAPEHUS IyTeH COBEPILIEHCTBOBAHMS MPOU3BOJCTBA O peau3alun
IporpaMMbl MOJIEpHU3aLMU Teuel nuposusa. Paspaboran Ilnan-rpaduk MoaepHU3aLMU Medn
nuponusa Ha npumepe Jnarpammel ["anrta. IIpennoxkeno nmpumenenne KaptupoBaHus noToka
paboT mo MoJepHU3alUK Neud nuponusa. [IpoBeneHo TeXHUKO-IKOHOMHUYECKOe 0OOCHOBaHHE,
KOTOPO€ CBHJIETEILCTBYET O JKOHOMHYECKOH 1IenecoobpasHoctu mpoekra. NPV mpoekra
cocrasisgeT 1049,562 mun. py6reii, PI pasen 10,44. Cpok okynaemoctu cocrasiser 1 rox. IRR
paBeH 182 %. AHann3 Ha yCTOMYHMBOCTB MOKA3aJl, YTO IMPOEKT SABJSAETCS YCTOWYUBBIM.
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COBPEMEHHBIE ®UJIBTPLI JIVIA KOMIIOHEHTOB PAKETHOI'O
TOIIJIUBA

Bunuukas Anresuna BiaagumuposHa

cTyneHt, punuan «Bocxoma» MocKkoBCcKui aBUalIMOHHBIN HHCTUTYT, PD, 1. Baitkonyp

Koaoasizknas Upuna Hukos1aeBHa

HAy4YHBIA PYKOBOJUTENb, KaHJI. TEXH. HayK., JomeHT, ¢umman «Bocxom» MocKoBCKuit
aBHAIMOHHBIA UHCTUTYT, PO, r. baiitkonyp

KoMIOHEHTHI pakeTHOTO TOIJIMBA MPU MPUEME UX OT arperatoB JOCTABKU B CUCTEMBI 3alpPaBKH,
CTapTOBOIO0 KOMIUIEKCA M TEXHHUYECKOTO KOMIUIEKCA JOJDKHBI OBITh KOHIUIMOHHBIMH U
cootBercTBoBaTh ['OCTam, OCTaM, TeXHHYECKHM YCIOBHUSM WM HOPMAaTHUBHO-TEXHUYECKOU
JIOKYMEHTAIUH.

Tak kak (PU3NKO-XMMHUYECKHE U MEXaHHYECKHE IMPOIIECChI, MPOUCXOSAIINE BHYTPU €MKOCTEH,
TPyOOTIIPOBOJIOB, HATIPUMEDP, KOPPO3HUSI MATEPHAIIOB, MTOTIAJaHHE TBEP/IBIX YACTHI] B KOMIIOHEHTHI
TOIUIMBA TPHU UX TPAHCIOPTUPOBKE M T. 1., oOycrnoBmuBaroT Hamuuue B KPT TBepmbix
MEXaHMYECKUX YaCTHll, TO TpeOyeTCsl yCTaHOBKA B CUCTeMax MpuéMa U 3amnpaBku GUIBTPOB AJIs
¢uIbTpai KOMIIOHEHTOB PaKETHOI'O TOILIMBA.

JlanHas pabora sBisIeTCAs MPOAOIDKEHHEM paldoThl. PUIBTP — YCTpOICTBO, OOecreunBarolye
OUYHCTKY KOMIIOHEHTOB PAaKETHOI'O TOIUIMBA OT MEXAHWYECKUX MPUMECEH, 1O OCTYIICHUS UX B
LUCTEPHY XpaHEHUs WM ToIUIMBHBIE Oaku. Ilepen HayamoM 3ampaBOYHOTO Ipolecca Bce
KOMITIOHEHTbI TOIJIMBA IMPOXOASAT OYUCTKY uYepe3 (PUIbTpAllMOHHBbIE YCTAHOBKHM B HECKOJIBKO
stanoB: [lepBblit aTan — npeaBaputenbHas (rpy0asi) OUUCTKa, B MPoLecce KOTOPOH MPOUCXOIUT
yJlaJleHne KPYTMHBIX YacTHUIl pa3MepoM 10 5 MKM (puc. 4, a). Bropoii s3Tan — ToHKast 04nCTKa, B
npolecce KOTOpoil crenualibHble (UIBTPYIOIIME 3JIEMEHTHI YIaBIUBAIOT TBEP/bIE YaCTHIIBI
pasmepom 10 0,5 MM (puc. 4, 0).
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Tpetnii Tanm — OYMIICHHBIE KOMIIOHEHTHI MPOXOAST ATAIbl M0 00E3BOKMBAHUIO (OYHCTKU OT
BOJIbI)

‘
Q
0

.

Pucynok 5. O0e360MCUBANUE KOMNONENMOS MOnAuaa

Ha »ToM 3Tane ocHOBaHO MCIIONB30BAaHUE JBYX THIIOB BOJIOKOH — FMAPOQUIBHBIX, HA KOTOPBIX
XKHUJIKOCTh 00J1a/1aeT CMauynBaeMOi CIIOCOOHOCTBIO, U TUAPO(POOHBIX, HA KOTOPBIX >KUIKOCTh HE
o0aaeT cMaunBaeMoi criocoOHOCTHIO. [Ipu mpoxoXkaeHnH BObI Yepe3 ruipouiibHbIe BOJOKHA
MPOUCXOIUT B3aUMOJAEMCTBUE MHKpPOKANedb C BOJOKHAMH, UX YKPYIHEHME M CTEKaHUe
YKPYITHEHHBIX MUKPOKAIelb BHA3 MO/ AEUCTBUEM CUJIBI TsSKeCTH. OJHAKO, YaCTh MUKPOKAIellb,
npoiing 4depe3 THIpOQWIBHBIA CIOHW, momajzaer Ha TuIpopoOHBINA, I/1€ OCTaHaBIMBAaeTCs,
YKPYITHSIETCS] U TAK)KE CTEKAeT BHU3 MO JACHCTBHEM CHIIBI TshkecTH. st 9 heKTUBHOM OYNTKH
KOMIIOHEHTOB PAaKETHOTO TOIJIMBA MCIIOJIB3YIOT arperar (uiabTpalMy TOIJIMBA, KOTOPBIN
BBITOJIHSACT (PYHKIUH:

OYUCTKHM TOIUIMBa OT MEXaHHMYECKUX NpuMmeced M BojootTneneHue; oroéop mnpod KPT wu3
KPUTUYECKHX TOYEK /Ul BU3yaJbHOro M JabopaTopHOro ananusa; yu€r BeiganHoro KPT;
BBITIOJTHEHHUE OTIEPAINil HAa OTKPHITON ITUIOMIAIKE B JIF000E BpeMs roia U CYTOK P TeMIIeparype
Bo3ayxa oT -50°C...+50°C, BnaxHocTu Bo3ayxa 110 98 %.
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HAYYHBIA JKYPHAJ
HAYKA U MUPOBO33PEHHUE

COBPEMEHHBIE ®OPMbI YJIAJIEHHOI'O OBYYEHUA

lansyraunoa A.®D.

CTYZACHT, ¥ GUMCKUI YHUBEPCUTET HAYKu U TexHosoruii, PO, r. Yoa
AHHOTALMS.

JlaHHas cTaThs MOCBSIICHA K U3YYEHUIO COBPEMEHHOM (OpMaM YIaJICHHOTO OOYYEHHs, a TAKKe
KaKuMH OHHU GBIBaIOT, KaKue NpeuMynieCTBa, HEAOCTATKU U ICPCIICKTHUBBI Y HUX CCTh. 06yquHe
C HCIIOJIBb30BAHUEM OHUCTAHIIMOHHBIX 06p830BaTCJILHBIX TEXHOJIOTHH 3HAYUTEIHLHO pacmmpAacT
BO3MOXKHOCTH TIOJIy4eHHsI 0Opa3oBaHUs (IEThMHU-WHBAIMIAMHU W JIETBMH, MPOIYCKAIOIIMMU
YPOKH TIO COCTOSIHHIO 3JI0POBBSI), IO3BOJSET BO MHOTHX CIlydasx OOECIeYHTh OCBOCHHUE
oOyJaromuMcsi 00pa3oBaTeIbHON MPOrPaMMEI B IOJTHOM O0BEME, CIIOCOOCTBYET PAa3BUTHIO Y
CTYJICHTa HaBblKa caM000Opa3zoBaHus, d3PPEKTHUBHON U TPOMYKTHBHOH NEATEIBLHOCTH, a TaKKe
BO3HUKHOBCHHUIO yCTOI\/JI‘II/IBOfI MOTHUBalI IO3HaBaTEIbHOU ACATCIIBHOCTH II0 MHOI'UM
HAIpaBJICHUSM, YTO CIIOCOOCTBYET MOBHIIICHUIO Ka4eCTBa 00Pa30BAHHOCTH 00YJArOIIETOCs.

Karouessble cioBa: Keiic-texnonorus, TB-rexaonorus, CereBast TexHomorusi, e-learning, CJ10

OpnHoM U3 KITIOUEBBIX OCOOCHHOCTEH COBPEMEHHOTO JTara pa3BUTHUSl POCCHICKOT0 00pa3oBaHus
SIBIISICTCS IIMPOKOE MCIIOJIb30BaHUE AMCTAHIIMOHHOTO OOydeHHs, 4TO 00YyCIOBJICHO Pa3BUTHEM
MH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOIWH. B Hamm 1Hu yueOHBIHM npoliecc MOXKET ObITh
OCYIIECTBIIEH C MOMOIIBIO Pa3HOOOpa3HbIX (OPM IUCTAHIIMOHHOTO 00pa3oBaHUs, TAaKUX Kak
BUJICOKOH(EpEHIINH, ayTuOKOH(PEPEHIIMH, KOMIIBIOTEpHBIE TeleKOHGEpEeHIInr, BeO-ypoKH,
3aHATHS B YaTe, paJuoCBsA3b, TEIEBU3MOHHbBIE KaHAbl. B HacTosIiee BpeMsi 0co00 BBIIETSIOTCS
TPU BHUJIA JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI: Kelc-TexHoaorus, TB-TexHonorus u
ceTeBasi TEXHOJIOTHS.

Keiic-TexHonorus mpeanoaaraet npeocTaBIeHe yJalieMycsi TOTOBOTO Habopa MaTepHalioB JIIs
CaMOCTOSTENIbHOrO0 U3yueHus. TB-TexHonorusi, B CBOK0 O4Yepe/lb, OCHOBaHA Ha MCIOJIb30BAaHUU
TENEBUJICHUS U1 OOyUeHHs. A ceTeBasi TEXHOJIOTHS MPeANoiaraeT JOCTYI yHaluxcs K ypokam
yepe3 HTepHET Wiy JOKaNbHYIO CETh. DTa TEXHOJIOTUS CUUTAETCS HOBBIM TPEHJIOM U 3aHUMAET
3HAUUTENBHYIO YacTh pBIHKA oOpa3oBaHus. Cpenu TEXHHUYECKUX TMEPCIEeKTHB pa3BUTHUS
JTUCTAHIIMOHHOTO O0pa30BaHUS CTOUT OTMETUTh CHUXKEHHE II€Hbl Ha Ta/pKEThl M Pa3BUTHE
BUPTYaIbHOW M JIOTIOJHEHHOH pealbHOCTH. MOOMIbHOE 00ydYeHHe JAeNaeT MOJyYeHHUEe 3HAHUM
0oJiee TOCTYHBIM U yIOOHBIM, a CHCTEMAa MHUKPOOOYUEHHUSI TIO3BOJISET OBICTPO OCBOUTH HYKHBII
HaBBIK WX WH(}OpMaIuio.

Takke CTOMT OTMETUTh HCIIOJb30BaHHE e-learning — cucrembl OOy4YeHHs, OCHOBAHHON Ha
MyJbTUMEANA-MaTepHUaIax U paboThl C TpEHaXKepaMu U aBTOMaTHUYEeCKUMHU TecTaMu. B mocnennue
rOJIbl IPOM30IILIN Cephe3HbIe H3MEHEHUS B IPOrpaMMHOM oOecriedeHnu. Bee Gombine nenaroron
¥ KOMIaHUN MepeHocsT cBoe oOyueHue B MIHTEpHET, 4TO CIOCOOCTBYET pa3BUTHIO IIaThOpM U
CUCTEM TUCTAHIIMOHHOTO O0Y4YEeHHS.

ITomMumo 9TOro, IMCTAaHIIMOHHOC O6pa3OBaHI/IC OTKPBIBACT HOBBIC BO3MOKXHOCTHU I MMOJTYUCHUSA
06p330BaHI/I$I ACTbMU-UHBAJIMAaMU U A€TbMHU, IPOITYCKAOIIMMH 3aHATHA 110 ITPUYUHAM 310POBbA.
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OHO CcIOCOOCTBYET TIOJTHOMY OCBOCHHIO  O0pa30BaTeIbHOW MIPOTPAaMMBI,  Pa3BUTHIO
caM000pa30BaHMsI M MOBBIIIEHUIO Ka4eCTBa 0OOpa30BaHMUs.

KoMOuHammst TUCTAaHIIMOHHOTO O0pa30BaHUS U OYHBIX (HopM OOydeHHs SIBISIETCS HamOolee
NEPCICKTUBHON 1T COBPEMEHHBIX  00pa30BaTeNIbHBIX  OpraHu3anmii. lcnosiabp3oBaHue
WH(OPMAIIMOHHON Cpe/bl JUCTAHIIMOHHOTO OOYUEHUS TI03BOJISCT PEIIUTh MPOOIeMbl 00yUeHUS
JIETe C OCOOEHHOCTSMH PAa3BUTHS W KOMIIGHCHPOBATH MPOOENbI B 3HAHMSX JJISI PA3THYHBIX
Kateropuit ooydaronuxcs. [lepedrcium nepcreKTUBbl JUCTaHIIHOHHOTO 00pa30BaHMS:

- MOIIHas TCXHOJOIrH4YCCKasd H MCTOAOJJIOIrn4dcCKas 0a3a OTKPBITOI'O 06pa303aHH51 ABIIACTCA
XOpomruM TpaMIUIMHOM IJIA €TI0 PAa3BUTUA,

- VHUKAJIbHAS IOCTYITHOCTh, KOTOPOH CIIOCOOCTBYET MOYJIBHOE MTOCTPOCHHUE KYPCOB;

- OTHOCHUTEJIbHO HHU3KHE 3aTpaThl Ha OOy4YeHHEe, YTO CBS3aHO C MAJOil MOTPEOHOCTHIO B
ayIUTOpUSAX U INPENoJaBaTeNsIX, a TaKXKEe OTCYTCTBHEM HEOOXOJUMOCTH IOE3/IKH CTYJEHTa Ha
CECCHIO;

- BBICOKAast MOOMJIBHOCTD;

- BKOHOMHSI CBOOOTHOTO BpeMeHHU. B ocCHOBHOM yuartcs goma (min Ha paboTe) U He TPaTAT BpeMs
Ha 1oe3Ky. Kpome Toro, MOXHO YYHTHCS B YAOOHBIE MOMEHTHI BPEMEHHU.

JlucraHunoHHOEe O0y4YeHHE AaKTUBHO MCHOJb3yeTCd B MNpEeANnpoPuIbHON U NpoduiIbHON
noaroroBke. Co3laHue AMCTAaHLUMOHHBIX  3JEKTUBHBIX KypCOB  IIOMOTaeT  y4alluMcs
CaMOOIIPENICIUTECSI M OCBOUTh 0a30Bble U NPOQUIbHBIE MpeAMeThl y4yeOHOro IUIaHa.
HNudopmannonnass cpena AUCTAHIMOHHOTO OOYYeHHs, B CBOI OYepelb, CIIOCOOCTBYET
CaMOCTOSITENIbHOM TO3HABATEIbHOM M TBOPUYECKO-TIOMCKOBOM MAESTEIBbHOCTU Y4alUXCs, 4TO
CTAaHOBUTCS Ba)XHOW cocTaBistolmied yueOHoro nporecca. CUCTEMHBIH IOAXOJ B CO3AaHUU
y4eOHOTO Marepuana il AWCTAHIMOHHBIX KYpPCOB pAa3BUBACT Yy OOYYAIONMMXCS HAaBBIK
camoo0pa3oBaHusl, 3PPEKTUBHON U MPOIYKTUBHON AEATEIBHOCTH.

Pe3ynbraTel 00OIIECTBEHHOrO MpOrpecca, paHee COCPENOTOUYCHHBIE B TEXHOC(EpPE CEroiHs
KOHLEHTpupytoTcs B uHpochepe. [Ipumna smoxa MHPOPMAIMOHHBIX TEXHOJIOTWHA. MupoBas
TEJIEKOMMYHHUKAIIMOHHAsE MH(PpacTpyKTypa OTKPBIBAET Iepe] HaMU YHUKAJIbHBIE BO3MOXKHOCTH
JUIL CO3JIaHMsl CHUCTEM MAacCOBOIO IOCTOSHHOIO OOydeHHMs M OecHpensiTCTBEHHOro oOMeHa
uH(popMarelt 6e3 OrpaHUYeHU BpEMEHH U ITPOCTPAHCTBA.
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HAYYHBIA JKYPHAJ
HAYKA U MUPOBO33PEHUE

COBPEMEHHBIE TEXHOJIOTWHM U3IOTOBJIEHUSA JIETAJIEHN U3
MNOJUMEPHBIX KOMITIO3UIITUNOHHBIX MATEPHUAJIOB

Ky3neuos Erop Baagumuposuu

MarucTpaHT, PRIOMHCKHIA TOCYAapCTBEHHBIN aBHAITMOHHBIA TEXHUYECKUH YHUBEpcUTeT uMeHu 1.
A. ConoBneBa, P®D, r. Pribunck

domenko Poman HukoJiaesuu

HAay4YHBIH PYKOBOJIUTENb, KaHA. TEXH. HayK, JOIEHT, PBIOMHCKUH TroOCyIapCTBEHHBIN
aBUAIMOHHBIN TexHnueckuil yauBepcuteT umenu [1. A. ConosbeBa, PD, r. Pribunck

KoHcTpyKkIMOHHBIE MaTepuanbl BO MHOTOM OIPEACNAIOT BBICOKHI YPOBEHb COBPEMEHHOM
aBHAaKOCMHMYECKOM TEXHUKH, 4YTO CBA3aHO C MX BBICOKOH HAJEKHOCTHIO, BECOBOM
3G (HEeKTUBHOCTBIO, XOPOIIMMH TEXHOJOTHYCCKUMH U 3KCIUTyaTallHOHHBIMH CBOWCTBaMHU.
Pa3paboTka HOBBIX TEXHOJIOTHH, KOTOpBHIC MCKIOYAIOT HEOOXOJUMOCTh HCIOJIb30BAHUS
ABTOKJIABHOTO OOOpY/IOBAaHUS M W3TOTOBJICHUS TPEIpera, SBISAIOTCS OYEHb AaKTyaJbHBIMU.
I'maBubiM HepoctatkoM [IKM  sABnsieTcs uX BBICOKAasE CTOMMOCTb, KOTOpass BO MHOI'OM
OTpeNIeAETCS TUTEILHOCTBIO Tpoliecca uX (OPMOBAHHMS, OTPAHUYECHHOMN KU3HECTIOCOOHOCTHIO
MOJTy4aeMBIX IIPETPETOB U BBICOKOI CTOMMOCTBIO TEXHOJIOTHYECKOro 000py10BaHUSI.

B HacTosimiee BpeMs HM3BECTHO MHOXKECTBO TEXHOJOTHYECKHUX IPOIECCOB (HOPMOBAHUS,
MIPUMEHSIEMbIX B MPOU3BOJCTBE M3JCIMN M3 KOMIO3WIMOHHBIX MaTepuaioB. B gaHHON cTaThe
paccCMOTpPEHBI TPU TEXHOJIOTUH, 10 MHEHHUIO aBTOPOB, SIBJIAIOIINECS HanOoJiee EPCIIEKTUBHBIMU
14 JeTaneil aBUallMOHHOM TeXHHKHU.

OcCHOBHOE pa3BUTHE AaBTOKJIABHAsl TEXHOJIOTHS TOJydusiaa Ojarojaps HCHOJIb30BaHUIO
KOHCTPYKIMI U3 YIJIEINIACTUKA B @3POKOCMHUUYECKOM CEKTOPE U aBUACTPOCHUH, 32 CUET HUZKOTO
BeCa M BBICOKHX (U3UKO-MEXaHHMUECKUX CBOWCTB KOHEUHBIX wu3Aenuil. [IpeaBaputenbHO
PaCKpOEHHBIH Ipenper Wi MHOTOCIOWHBIN TTAaKeT U3 Mpernpera Ha OCHOBE YIJIEPOJAHBIX BOJIOKOH
yKIaabIBaioT B popmy. K hopme nmpu momoIy TepMOCTORKOTO repMETU3UPYIOIIETO KI'yTa KPEersT
BaKyyMHbIH MemoK. Mcnonap30BaHME BaKyyMHOT'O HAacoca IO3BOJISIET CBECTH IOPUCTOCTh
JJaMHUHaTa K MUHUMYMY, qTo rapaHTI/IpyeT BBICOKO€ KA4YE€CTBO KOHCYHOI'O H3ACIIN.
Hcnonp30BaHnEe aBTOKJIABHOM TEXHOJOIMM TO3BOJISI€T MPOU3BOJIUTH KpPYMHOrabapUTHbIE
u3JIenusi, K KOTOPbIM NPUMEHSIOTCS CaMble BBICOKHE TpeOoBaHuUs mo kadecTBY [1]. 3a cuer
WCIIOJIb30BAaHUS BaKyyMHOTO HAcoca B BaKYyMHOM MEIIKE CO3/JAaeTCsl pa3peKeHue M ynajeHue
BO3AYIIHBIX BKIIOYEHUWH U3 JamMuHara. Jlanee, wu3genue Ha CHENUAIbHOW  TEJIEXKKE,
nepeMeniaroIeiics Mo penbcaM, 3arpyxaercs B aBToknaB (puc. 1). He oTkmiouas Bakyym, B
aBTOKJIABE CO3/IAl0T M30BITOYHOE JABJICHUE U HATPEB JI0 TEMIIEPATYPhI OTBEPKICHHUSI TIPETIpera.

MO’KHO OTMETHTD CJIEAYIOUINE XapaKTepHble 0COOEHHOCTH METO[a aBTOKJIABHOTO ()OPMOBAHUSI:
1. BO3MOKHOCTb ITOJIy4E€HUS U3/I€TUN PABHOMEPHOM TOJIIUHBI;

2. BO3BMOXHOCTH ()OpMOBAHUS KPYITHOTa0apUTHBIX U3/EINN;

45



3. BBICOKOE Ka4eCTBO IIOBEPXHOCTHU U3/ENINN;

4. Ipy NCII0JIB30BAHUU BAKyYMHOTO MEILIKA TOIY4Yat0TCsl BHICOKOKAUECTBEHHBIE U3/1EUS C HU3KOU
HOPUCTOCTHIO

Pucynox 1. Aamoxaas daa uszomosaenun usdeau us KM

HenocraTkoM aBTOKIIaBHOTO METO/A SIBISETCS BBICOKAs CTOMMOCTh CaMOI'0 aBTOKJIABA, a TAKKe
HAJIMYME PYYHOTO TPyAa, YTO TpeOyeT BHICOKOH KBadM(HKAIMK repcoHana. JlaHHBIA MeTon
MaJIONPUrO/IEH JUIsl KPYHHOCEPUITHOIO IPOU3BOJCTBA M HAXOAUT OoJiblliee NPUMEHEHUE B
IPOM3BOJICTBE HEOOJBIIMX NapTHH BBICOKOKAUYECTBEHHbIX Hu3Aenuil. IlepcrexTuBa CHM>KEHUS
CTOMMOCTH IIpoliecca (COOTBETCTBEHHO U U3JIENNil) CBA3aHA C MEXaHU3alMel U aBToMaTu3anuei
psna omepanuii, COKpaileHHeM Ojarofapst 3TOMy TPYIOBBIX 3aTpaT M HOAOOPOM JIYYIIHX
MaTepHaJIOB JJIs1 BAKYYMHBIX MEILKOB.

AJbTepHATUBOM MPENPEroBO-aBTOKJIABHONW TEXHOJIOTUU M3TOTOBIICHUS JCTalIeH SIBJSETCS METO
MIPOMUTKY MO/ JABJIEHUEM U METOJ1 aBTOMATU3MpOoBaHHOM BhIKIaaku TTIKM.

Cytb cnocoba mponuTkd 1noj AasieHueM (texHosorus RTM) 3akitouaercs B ClEAYHOILIEM:
apMUPYIOIIUNA TKAHEBBIH HAIMOJHUTEIh B HEOOXOAMMOM KOJIMYECTBE YKIaJbIBaeTcs B (GopMmy,
KOTOpas Jajiee TePMETU3NPYETCS, U Yepe3 APSHAKHYI0 CUCTEMY IO IaBJICHHEM B Hee TOAaeTCs
cBs3yroniee (puc. 2). [Iporecc mponmuTKu UAET A0 TEX MOp, MOKa CBA3YIOIIEE HE 3allOTHUT BCE
cBOOOIHOE MPOCTPAHCTBO (popMbl. CUTHAIOM IS TPEKPAIIEHUS TPOIUTKH SIBJISETCS 3alI0JTHEHUE
cBs3yrOIIUM (0€3 Mmy3bIpeil Bo3/1yxa) BEIXOAHBIX TPYOOK JIpeHaxkHo# cuctemsl. [locne nponutku
dopMy MoOMemalT B TeYb WM Ipecc, I/Ie TMPOHMCXOTUT OTBEpXKICHHME neTanu. B ciyuae
UCTIOJIb30BaHUSI B KadyeCTBE CBSA3YIOLIET0 KOMIIO3UIHUI XOJOAHOTO OTBEPXKICHMS MpoIecc
IPOXOJUT NMPU HOPMAJILHOM TemIeparype.

K npeumymectBam Takoro cmnocoba MOXKHO OTHECTH OTCYTCTBUE HEOOXOAMMOCTH B
JIOPOroCTOsAIIEM O0OpYJOBAHUHU, XOPOLIME YCIOBHUA TpyAa (OTCYTCTBYET HENOCPEIICTBEHHBIH
KOHTAKT YEJIOBEKa CO CBS3YIOIIUM), BO3MOXKHOCTh M3TOTOBJICHHUS JeTalel CIOXKHOH (HOPMBI,
BO3MOYKHOCTb  HCIIOJIB30BaHUs  TPEXOCHO-apMUPOBAHHBIX  HAIIOJIHUTENIEH, OTHOCUTEJIBHO
HEBBICOKAas CTOMMOCTBH Ipolecca. PaccMOTpeHHBIE TEXHOJOTMUYECKHE IPOLECCHl UMEIOT CBOU
0COOEHHOCTH, MMPEUMYILECTBA U HEOCTATKU, HO KayKIbI BO3MOXHO MPUMEHSATh B 3aBUCUMOCTH
OT KOHCTPYKIMM M TEXHHUYECKUX TpPeOOBAaHHH H3rOTaBIMBAEMOHN JETaliH, TEXHOJIOTHYECKUX
BO3MOKHOCTEHN IIPEANIPUATHN.
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Pucynokx 2. Cxema npouecca nponumesu nod dasaenuem (mexnonozun RTM)

Hapsiny ¢ mnpeumymiectBamu, y Ipolecca NPONHATKM 1107 JaBICHUEM €CTh HEIOCTaTKH,
OCHOBHBIMM M3 KOTOPBIX SIBJISIOTCS JUINTEIBHOCTD IPOLECCA U 3aBUCUMOCTD KaueCTBa JETANIN OT
IPABWIBHOCTH PAcClOJOXKEHUSI TPYyOOK JApEHaKHOM CHCTEMbI, a TakKe, KOHCTPYKTHBHAs
CJIO)KHOCTB M BBICOKAsi CTOMMOCTh OCHACTKU. OJJHAKO, HECMOTPS Ha 3TO, COCO0 MPOMUTKHU O
JABJICHUEM ULIMPOKO INPUMEHSETCS B aBHAKOCMMYECKON TEXHUKE U1 W3TOTOBICHMS TaKHX
JeTaned, Kak JIONMAacTH BHUHTO-BEHTUJISTOPHBIX JABHUraTelel, JONAaTKU TypOOpeaKkTUBHBIX
JBUTaTeIel, MOHOJIUTHBIE OOTEKaTeNu, 3JIEMEHThl MEXaHW3alluu Kpblia, pazjnyHble AeTalld
cinoxxHo (opmbel U T.1. [2]. CormacHo MUPOBBIM TEHAEHLMSAM TPATUIMOHHBIE TEXHOJIOTUU
usroroieHus aetanei u3 [IKM, ucnonb3yromuye, B TOM 4ucie, pydHble METObl (POpMOBaHUS,
BCE Yallle 3aMEIIAF0TCS HOBBIMU ABTOMATU3UPOBAaHHBIMHU TEXHOJIOTUSIMU, HAIIPUMEDP, TAKUMH, KaK
aBTOMAaTU3MPOBAHHAS BBIKJIA/Ka JICHTHI, aBTOMaTU3UPOBAaHHAs BBIKJIAJIKa BOJIOKHA U JP.

Boicokas mnoTpeOHOCT, B aBTOMATH3allMM OOYCJIOBJIEHA TOBBIIIEHHEM TpeOOBaHUI K
MEXaHUYECKUM M TOYHOCTHBIM XapaKTepHCTUKaM H3jaenuid. BocTpeOGoBaHHOCTh, B YAaCTHOCTH,
0€3aBTOKJIABHBIX TEXHOJOTHH OOBSICHSIETCS MEHBIIEH ce0eCTOMMOCTbIO TOTOBOTO M3ZAENUS U
MEHBIIIEH TPYAOEMKOCThIO, TAK KaK aBTOKJIABHBIE TEXHOJIOTUU SIBJISIFOTCS IOPOTOCTOSALIMMH U3-32
BBICOKOM 11€HbI 000PYA0BaHUsI, @ TEXHOJIOTMUECKOE BpeMsl (HOpMOUaChl) Ha U3TOTOBIICHHE JI€TalIN
HaIpsIMyIO0 3aBUCUT OT BPEMEHM OTBEp)KJIeHHUs nonumepa. s peanuszanuu 0e3aBTOKIABHON
TEXHOJOTMM — AaBTOMAaTH3UPOBAHHOW BbIKIaAku jgeraned u3 TIIKM — cymiecTtByroT
POOOTU3NPOBAHHBIE KOMITJIEKCHI, TTO3BOJISIFOIME MOTY4aTh MPEUU3NOHHbIE U3/IEIHs C BBICOKUMU
MEXaHUYECKUMHU XapaKTepUCTUKaMH TP MUHUMAJIbHOM Y4aCcTUH B 3TOM IIPOIECCE YEIOBEKa

ABToMaTtu3upoBaHHas Bbikiajka (Automated Tape Placement) — 3To mpoliecc BBIKJIQAKH JICHTHI
TIIKM =Ha popmooOpa3zyromryro ocHacTKY (mpedopmy), oOecTieunBaroIuii OJTyIeHUE U3ACIIUN ¢
pa3IUYHON CTPYKTypoil apMupoBanus. Pu3Mka mporecca 3akiI04yaeTcss B MOABOJE TEIUIOBOM
SHEPruu, HeoOXOIUMOHN Ml paciuiaBieHus cBs3yrouiero JeHTsl TIIKM ¢ e€ nanpHeimumm
MIPECCOBAHUEM POJUKOM, YTO IPUBOAUT K (HOPMOOOPa30BaHUIO TOTOBOW JIETAIIH.
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HIIYUCHMC Onpasxa

Pucynox 3. Cxema npouecca agamomMmamuiupoaannou astkaadsu TIHHKM

TexHonorrust aBTOMaTU3UPOBAHHOM BBIKJIAJKH UMEET BBICOKUI MOTEHIIMAT PAa3BUTHS U BBICOKYIO
KOHKYPEHTOCIIOCOOHOCTh B O0JIACTH TEXHOJIOTUA MO M3TOTOBICHUIO MPEUU3HOHHBIX U
BBICOKONPOYHbIX Jnetasied u3 TIIKM BcnenctBue BO3MOXKHOCTHM COKPAaTUTh TPYAOEMKOCTH
MPOLECCa, TOBBICUTH CTENEHb €0 aBTOMATU3ALIUH.
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N7 HAVKA 1 MUPOBO33PEHUE

3A3EMJIEHUE OFBEKTOB KEJIE3HOJOPOKHOM
NHO®PACTPYKTYPHI

E¢umosa IOaus EBrenbeBna

CTYACHT, ¥YaH-Y IPHCKUN KOJIJIEIK KEJIE3HOI0POKHOT0 TpaHcnopTa, PO, . Yian-Y

Capuna IOumnsa BukropoBHa

CTYAEHT, ¥YaH-Y IPHCKUI KOJUIEIK KEIE3HOIOPOKHOr0 TpaHcnopTa, PO, r. Yian-Y
IIaBioBa Ceetii1ana BanepbeBHa

Hay4HbI PYKOBOIUTENb, YJaH-YI3HCKUN KOJUIEIXK KEJIE3HOJOPOKHOIO TpaHcmopta, PD, .
Vman-Y»

AKTyaIbHOCTB: Bce cTpoeHus 1 KOHCTPYKIMH KeJIe3HOAPOKHOM HHPPACTPYKTYPbI MOT'YT OBITH
MOJBEPKEHBI  BO3JCHCTBUSAM  aTMOC(EpHBIX  TEepPEHAINPSIKEHUIM. Henocpencreennoe
IIPOHMKHOBEHNE MOJIHMM IPUBOJMUT K pAa3pyLICHUsM, BO3IrOpaHMsM, B3pblBaM. IIporekas
0OJIM30CTH CTPOSHUH, TOK MOJIHUM OPTaHU30BBIBAET JIEKTPOMArHuTHOE 1oJie, Bo30yxaast cOoi
B pa00Te BHYTPEHHUX CHCTEM M CO3J1aBasi yrpo3a MOpaKeHUs IepcoHalia 3JIEKTPUIECKUM TOKOM.

Heab: Pa3y3HaTh Kakyl Ba)KHOCTh WIPAIOT 3a3€MJICHMS Ha OOBEKTAX MKeJIe3HOJOPOKHOIO
TpaHcopTa. 3a3eMJIeHHE 00BEKTOB KEJIE3HOJOPOKHON HH(PPACTPYKTYPBI 103BOJISIET 00ECIIEUNUTh
0€301aCHOCTh JIIO/IeH, HAXOMSIIUXCSA B TPAaHUIAX JKEJIE3HOJOPOKHBIX OOBEKTOB, M HAICKHYIO
ci1y’k0y 000py/1I0OBaHUS B COCTaBE HKEJIE3HOJOPOKHBIX YCTaHOBOK. OHO HEOOXO0AUMO, HAalIpUMeED,
JUTst n30€KaHusl Yyrpo3bl BO3ICHCTBHS BBICOKOTO HANIPSHKEHHS TIPH OOPBIBE TPOBOJIAa KOHTAKTHOU
CeTH Ha JIOJIeH, HaXOIIIMXCS Ha IuIaTGopMe, M TEXHOIOTHYecKkoe obopynoBaHue. B memsax
o0ecreyeHns MMEeKTPOOEe30MaCHOCTH Ha CETH KENE3HBIX JI0pOrT, 3aIUTHOE 3a3eMJIEHUE JIOJIKHO
BBITTOJTHATHCS] HA BCEX JIOCTYIHBIX JUISI TPUKOCHOBEHUS IOJIb30BATEIIEM METAUIMYECKUX JaCTAX
KOHCTPYKIUI U YCTPOMCTB.

3a3eMIICHHUIO MOJIEXKAT: - TATOBbIE MOJICTAHIINH; - OTIOPHl KOHTAKTHOM CETH U OMOPBI MUTAIOIINX
M OTCAChIBAIOIIMX JIMHUK; - OMNOpPBI C pa3psAJHUKAaMU WU CEKUHOHHBIMH pa3beINHUTEISIMU
KOHTaKTHOW CETH; - TOCTBI CEKLIMOHUPOBAHUS U IIYHKTBI [IAPAJUIEIBHOIO COCIMHEHNS] KOHTAKTHOU
CETH; - aBTOTpAaHCPOPMATOPHBIE TYHKTHI U JIP.

3ammTHOE 3a3eMIIEHHE — 3TO MPEJHAMEPEHHOE rajlbBaHMUECKOe 00beIMHEHHE ¢ 3eMIIeH WIIH ee
DKBUBAJIEHTOM METAUIMYECKUX HETOKOBEAYLIMX 4YacTed, KOTOpblE MOIYT OKa3aTbCs IOJ
HanpspkeHueM. [t 3amuTel OT nepeHanpsKeHHi 0ObEeKTOB Ha ydacTKax IMEepeMEHHOro TOKa,
OCYIIECTBIIIETCS 3a3€MJICHUE JBYMs IJIYXMMH THPOBOJHUMKaMHM (puc. 1), Ha ydacTkax
HEIPEPBIBHOTO TOKA —
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Pucynok 1 I'ityxue npoBogHuKH

Pucynok 2 /luogHblii 3a3eMJIMTe/Nb

[IpuHnMn nefcTBUS 3alIUTHOTO 3a3€MJICHUS — YMEHbBIICHHE 10 Oe30MacHbIX 3HAuYeHUH
HANPSDKEHUN TPUKOCHOBEHUS W IIara, oO0yCJIOBIIEHHBIX 3aMBIKAHHEM Ha KOPIYC U JIPYTHMH
dakropaMu. ITO JOCTUTASTCS TOPSAIKOM CHIDKEHHUS MOTEHIMAIA 3a3eMJICHHOTO 000PYIOBaHUS
(cokpamieHneM TPOTHBOJCHCTBUS  3a3eMJIMTENS), a TakkKe MOPAJKOM BBIPAaBHUBAHUS
MOTEHIIMAJIOB OCHOBAHUS, HA KOTOPOM CTOAT JIFOJIU, U 3a3€MJICHHOTO 000pYA0BaHUS (TIOABEMOM
MOTEHIIMala OCHOBAHUS, Ha KOTOPOM CTOSIT JIFOJH, N0 3HAYCHHS, OJM3KOTO K 3HAYCHHIO
MOTEHIIMaNa 3a3€MJIICHHOTO 000pYyTOBaHMUS).

3azeMiieHue JOJIX)KHO  BBITIOJIHATHCA CHOCO6OM, IOpru KOTOPOM  BBIKIIOYACTCA  PECIKUM
KpaTKOBPEMCHHOI'O 3aMbIKaHUA, C 00s13aTeNIbHBIM CO6J'IIOI[CHI/ICM HOPMHPYEMBIX 3HAYCHUU
HAIllpSOKCHUA  Ha  3a3€MJBICMBIX  JJICKTPOYCTAHOBKax  JJIA HO,[[XOI[}IH_Ieﬁ JIUTCIIbHOCTH
Cpa6aTBIBaHI/I$I 3alllUTHI. HpaBI/IJ'IBHaSI pacCHUTaHHAA U OpraHU30BaHHAA 3a3€MJIAIOIIasl YCTaHOBKA
C CO6J'IIOI[CHI/ICM YCJ'IOBI/Iﬁ K MOJIHUC3AIIUTC HYKHaA Ui TOTO, YTOOBI MCKIIOUNUTHh U3 CIIMCKA
HCHUCIIPABHOCTHU O60py,[[OBaHI/ISI u o0ecHeuyuTh 3HAUCHMS IIOKa3aTeici 3HCKTpOMaFHHTHOﬁ
COBMCCTHUMOCTH HHIXKEC Tpe6yeMI>IX BCJIIMYHH.

DneKTpoOe30MacHOCTh - CHCTeMa OPTaHU3alMOHHBIX M TEXHUYECKUX MEPOIPUSTUI U CPEICTB,
00eCTIeYnBarOIINX 3aIIUTY JIIOACH OT BPEJHOTO U OMIACHOTO BO3JIEHCTBHS JIEKTPUIECKOTO TOKA,
JNEKTPUYECKON  OYrH, OJEKTPOMArHUTHOTO TONs M CTAaTUYECKOTO  DIIEKTPUYECTBA.
DOneKTpoOe30NMacHOCTh Ha IKEJNEe3HOJOPOKHOM TPAHCHOPTE OOECIeurnBaeTcsi KOMILUIEKCHON
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MOJIHHE3AIIUTON OOBEKTOB. B OCHOBE 3aIllUTHBIX COOBITHH BO3JIEKHT 3aIUTHOE 3a3€MIIECHUE,
KOTOPOE OXBATHIBAECT OXPaHy OT MEPBUYHBIX BIUSHHUI yIapOB MOJIHUU U OT 3JIEKTPOMArHuTHOIO
HMMITYJIbCA.

Hacrosume IIpaBuna 3mekTpo0e30nacHOCTH yCTaHABIMBAIOT MOPSAIOK B3aUMOJICHCTBUS MEXKIY
Pa3IMYHBIME CITYKOaMH KEJIe3HOJOPOKHOTO TPAHCIIOPTA € IENbI0 oOecreueHus: 6€30MacHOCTH
00CTYXKMBAIOIIETO TMEpcoHana M O00s3aTeNbHBI U BBINOJHCHUS BCEMH DPaOOTHHKAMU
JKEJIE3HOJJOPOKHOTO TpaHCHOpTa U paOOTHUKAMHU JPYrMX BEJOMCTB M OpraHU3aluid mpu
IPOM3BOJICTBE PAOOT BOIM3M KOHTAKTHOW ceTH M BO3AyHbIX JuHMKA MIIC, npoBomoB aMHUU
JIIP, BOMHOBOAOB, YCUJIMBAIOIIMX, MUTAKOLIMX W OTCACHIBAIOIIMUX JIMHUM TATOBOM CETH W
CBSI3aHHBIX C HUMH YCTPOWCTB

Bce paboTHUKH KeNe3HOJOPOKHOTO TPAHCIIOPTA B CIIydae HAXOXJACHUS HAPYIIEHUN HACTOSIIINX
MPaBWJI WJIM HEUCIIPABHOCTEHN YCTPOUCTB KOHTAKTHOU ceTH, BJI 1 CBSI3aHHBIX C HUMH YCTPOMCTB,
MPEJICTABIISIFOIIMX YTPO3Y YIS JIFOICH MM JBMDKCHUS MTO€37I0B, 0053aH MPUHSITH BCE BO3MOXKHEIC
Mepbl M HEMEUIGHHO COOOIUTh 00 93TOM HEMOCPEACTBEHHOMY HAYaJbHUKY HIIH
sHeproaucrnerdepy. JIuia, KOTOphle MPUYACTHBI HApYIICHHIO JACECTBYIOMIMX MPaBHIL,
MIPUBJICKAIOTCA K OTBETCTBEHHOCTH B COOTBETCTBUM C 3aKOHOAATEILCTBOM Poccuiickoi
denepauuu.

3akiioueHue: 3HAUCHUE 3alIUTHOTO 3a3eMJICHUS JJIS OOCCIICYCHHS JIEKTPOOE30MacCHOCTH Ha
JKEJIE3HOJJOPO’KHOM TPAHCIIOPTE TPYAHO HEAOOICHUBATh. JIOMYyIIEHHBIE TPH 3a3eMIICHUU
OIIMOKH, KaK MPaBUIIO, MPUBOIAT K JMHAMUYECKOMY M TEPMUYECKOMY pa3pylICHHUI0 00BEKTOB,
OTKa3aM TCXHHYCCKHUX CpCILCTB nu BHYTpeHHI/IX CHUCTEM, UYTO ABIACTCA KpaﬁHe OITIACHBIM U MOXKET
IPUBECTU K TSDKENBIM nocieAcTBusaM. [loaTromy npeneOpexkeHue npaBuiamMH M0 OpraHU3aluu
MOJIHUE3AIUTHl U 3a3eMJICHHS HE JOMYCTHMO. 3a3eMJICHUE OOBEKTOB IKEJIE3HOJOPOKHOM
MH(QPACTPYKTYpPHI CIEIYET MPOU3BOAUTH PYKOBOACTBYSACH COOTBETCTBYIOIIMMHM HOPMATHBHBIMU
I[OKYMGHTaMI/I, B CTpOFOM COOTBCTCTBUU COI[ep)KaHII/IMI/ICﬂ B HUX Tp€6OBaHI/15[MI/I.
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‘@R: HAYUYHDbIN KYPHAJI
N9 HAYKA U MUPOBO33PEHUE

TEXHOJOI'UM OHOPOKHEHUSA YUYHACTKA MATUCTPAJIBHOI'O
HE®TENPOBOJA ITPU ITPON3BOJACTBE PEMOHTHbBIX PABOT

I'ypoanna3zapoBa Manuka

[IpenomaBatens MexyHaponHoro yHHBepcuTeTa HedTu u rasza umenu SArmsirennu Kakaesa,
r. Amxaban TypkmeHucTaH

MammeTHypOBa AKBI

[IpenogaBarens MexxayHapoaHoro yHuBepcurera Hedptu u raza umenu Srmsirengu Kakaesa,
r. Amxaban Typkmenucran

AHHOTALUA.

B cratee paccMOTpeHBI TEXHOJOTMHM OTKAaYykKd HEPTH U3 TMOJOCTH TpyOOIpoBoAa NpHU
IPOM3BOJICTBE PEMOHTHBIX Pa0OT.

KiroueBble ¢JI0Ba: TEXHOIOTHS OTKauku HedTH, oTkadyka [IHY, Berrecaenne UT'C

MaructpaibHblii TpyOOIIPOBOAHBIA TPAHCIOPT — OJUH W3 Hauboyiee KPYHNHBIX HCTOUYHUKOB
noxona Poccun. Bonbimass mpoTsHKEHHOCTh HE(TEPOBOAOB, a TAaKXKe WX JJIMTEIBHBIA CPOK
9KCIUTyaTaluy 00YCIIaBIUBAIOT HEOOXOIUMOCTh CTPOIOr0 KOHTPOJIS 33 COCTOSIHMEM JMHEHHOU
YacTH MarucCTpalibHBIX TPyOOIpoBonoB. be3onacHas n HamexHas dKCIuTyatanus, 3p(eKTuBHOE
¢yHkuonupoBanue cucreMbl MT sBisercs BaxHeilied 3amaued, KoTopas CTOUT Iepen
KOMITAaHUSIMH, 3aHUMAIOIIUMUCS TPAHCIIOPTUPOBKOW HEPTU U HEPTENPOTYKTOB.

OaHuM U3 BO3MOXKHBIX PEUICHHM JaHHOW 3aJa4ydl SBJISETCS JUArHOCTUKAa M CBOEBPEMEHHBIN
pPeMOHT o0pazyromuxcs 1eheKkToB TpyObl. BBUaY 6051611101 CTOMMOCTH MOJHOM 3aMEHbI y4aCTKOB
He(TEenpoBO/1a ONITUMAJIBHBIM SIBIISIETCS BEIOOPOYHBIN peMOHT. JlaHHBIN BUJ paboT, Kak MpaBuio,
OCYILECTBIIIETCSI C OCTAHOBKOH IEPEKaYKH TPAHCHOPTHUPYEMOM Cpelbl, a ClIeAO0BATEIbHO,
OTKAYKOM HEPTH U3 MOJIOCTH PEMOHTUPYEMOTro ydacTka. [Ipu aToM onopokHeHHe TpyOonpoBoa
— camas  OTBETCTBEHHAas  TEXHOJOTMYecKas  omepauus, KOoTopas HMMEEeT  CTpOro
pernaMeHTHpoBaHHbIE CPOKU. OT BpeMEHHU OINOpPOKHEHHs He(PTenpoBOja, a TakkKe 00bEMOB
OTKAYKW 3aBUCHUT TMPOJOJDKUTENBHOCTh MPOCTOSI TPYyOONpoBOJa BO BpeMsl IPOBEACHUS
BbIOOPOYHBIX PEMOHTOB, a CJIE€I0BATENIbHO, U BETUYHMHA (PMHAHCOBBIX MOTEPh KOMIIAHUH.

Takum o0pa3oMm, aHaIM3 METOJOB, MOAOOP Haubojiee ONTUMAIBHOW CXEMBl U TEXHOJIOTUH
OTKauku He(TH M3 MOJIOCTH He(PTEenpoBOAa NpPU MPOBEACHUHM PEMOHTHBIX pPaldOT SBISETCS
aKTyaJIbHbIM U UMEET OO0JIbIIION HayUHBIH U MPAKTUYECKUI HHTEPEC C TOUKU 3pEHUS 00eCTIeUeHHS
MUHHMH3ALUU S3KOHOMUYECKUX MTOTePh HE(PTETPAHCTIOPTUPYIOIIUX KOMITAHHUM.

B 3aBucHMOCTH OT YacCTHBIX YCIOBHUI PacloiokeHUsI PEMOHTUPYEMOTrO ydacTKa TpyOonpoBo/ia,
a TakXke OT OpraHu3alKi MpHeMa OCBOOOXJaeMoW He(TH CYIIECTBYIOT CIEAYIOIIHUE CXEMbI
npuema:

- B pe3epByaphsl HeTenepekauynBaroneil CTaHINY;
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- B HE()TEIIPOBOI, PACTIONIOKEHHBIN C PEMOHTUPYEMBIM B OJTHOM TEXHUYECKOM KOPUIOpE (JIYIHHT,
napauienbHbiii HII, pesepBras nutka) (manee mapamtenbhbiii HIT). Tlpu sTom HEoOXxomammo
COXpPaHUTh KayeCTBO TPAHCHOPTHPYEMOW CpeAbl B JAHHOM MapajuleIbHOM TPyOONpoOBOIE, a
TaKXke 00eCeYuTh KOHTPOJIb JOIMYCTUMOTO pabodero J1aBieHus;

- BO BPEMEHHbBIEC WM MEPEABUKHBIE EMKOCTU. JTa CXeMa MpueMa MPUMEHUMA JIUIIb B CIyYasx,
Korja HeT Bo3MokHOCTH oTKauku HedTu B PI1 HIIC wnu napamnensHelil Tpyoonposo. [loMmumo
3TOr0, OMOPOXKHEHHE TPYOONpoBOJA MPHU IMPOBEICHUU ABAPUNHBIX WJIM IUIAHOBBIX PEMOHTOB
3ampenieHa BO BPEMEHHbBIE aMOapbl. TeXHOJIIOTHHM OTKAYKd HEPTH B 3aBUCUMOCTH OT CXEMBbI
npueMa IpeICTaBlIeHbl Ha pUCYHKE 1.
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Pucynok 1. Texnonornu onopo:xxuenus yyactka MH

AHanu3 ycloBUH NpUMEHEHHUs] TeXHOJoruil omopoxHeHuss MH, nmpuBeneHHbIx B Tabmuue 1,
MO3BOJISIET C/IENATh BBIBOJL 00 OTCYTCTBUH €IMHCTBEHHO BEPHOI'O ONTHUMAIbHOTO METOIa OTKAYKU
He(QTH U3 PEMOHTHPYEMOT'0 ydacTka. BbIOOp cXeMbl M TEXHOJIOTUHM ONIOPOKHEHUS TPYOOIIpoBoia
onpezensercs B 3aBUCUMOCTH OT YCJIOBUH MPOXOXKJIEHHUS Tpacchl HEPTENpOBOJA, JJIHHbI
OTIOPOKHSAEMOI'0 y4acTKa, BEIMUYMHBl MaKCHUMaJIbHO JIOMYCTHMOTO JABIEHHS B TPyOOINpPOBOJE,
CTECHEHMH Npu TNPOU3BOACTBE paldOT, HAIMUUSA MapaulelbHbIX HE(TENpPOBOJOB, a TaKkKe
pacmosoKeHus JIMHEHHOM 3anopHoi apMaTypbl. OCHOBHBIM KpUTEpHUEM BbIOOpa ONTHMAaIbHOTO
MeTo/1a OCBOOOXKIEHHUs TpyOOnpoBoAa OT He(TH SBIAETCS MHUHMMHU3ALUSA BPEMEHHM OTKAYKU
3a/1aHHOTO 00beMa He(TH.
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@ HAYYHBIA KYPHAJI
N HAYKA U MUPOBO33PEHUE

®YHIAMEHTAJBHBIE OCHOBBI HE®TET'A30BOM 'EQJIOT'MA

AnHararanoBa Masiroseab EBmanky/jneBHa

[TpenonaBatens MexaIyHapoAHOTO yHHMBepcHTeTa HedTH U raza umeHu SArmeirenaun Kakaesa,
r. Amxaban TypkMeHHucTaH

I'yprreasauesa Menriu MaxTbIMKYJIbIBHA

[TpenonaBatens MexayHapoAHOTO yHHMBepcHTeTa HedTH U raza umeHu SArmbirenan Kakaesa,
r. Amxaban TypkMeHucTan

AHHOTAIIUA.

B CTATBE ABTOP PACCMATPUBAET KJIFOUEBBIE ITPOBJIEMBI, C KOTOPbBIMU B XXI
BEKE CTOJIKHVYJIACb HE®TEI'A3OBAS I'EOJIOTHA, © HAMEYAET OCHOBHBIE
IIYTU EE JTAJIBHEUIIETO PASBUTUS. ABTOP OTJEJILHO OCTAHABJIMBAETCS HA
[IPOBJIEME PHUCKOB W HEOIIPEJIEJIEHHOCTEM B HE®TEIA30BOM JIEJIE.
IJIABHBIM OBBEKTOM HE®TEI'A30BBIX MCCJIEJJOBAHUM ABTOP CUMTAET
OJIIOUIOIIOPOJHYIO CUCTEMY — 3AJIEXDb HE®THU, PACCMATPHUBAEMVYIO KAK
OMEP/IDKEHTHOE CKOIUIEHUE YIJIEBOLOPOJO

XXI Bek nmprHEC 4eI0BeYeCTBY MHOI'O HEOXHIAHHBIX COOBITHI B pa3IUuHBIX chepax KU3HU, B
TOM 4Hclie U B HeprerazoBrix aenax. B teuenune XIX—XX BEeKOB NpoUCXOaUI0 OypHOE pa3BUTHE
0 MHOTUM acnekTaMm Hedrera3oBoil Hayku M mpakThkd. K koHiy XX Beka HaKONWINUCh
cepbe3Hble MPOTHBOPEYMS, BHIIBUBIINE HEAJeKBATHOCTh CYILECTBYIOUIMX Mojenell He(TIHbIX
MecTopoxaeHui. B XX Beke O0NbIINHCTBO yYEHBIX MPUAECPKUBAINCH OPraHUYeCcKol (0ca0uHO-
MUTPALMOHHOI) TEOPUH MPOUCXOXKIEHHUS HE(PTH, HO HEKOTOpPbIE MPOTUBOPEUHS COXpaHsIUCh. B
XXI Beke mpotuBopeunii ctano 6osblie. B HacTosiee Bpems B Mupe HacuuThiBaercs Oonee 10
pPa3IUYHBIX aBTOPUTETHBIX KOHLENIMH (Teopuil) HedreoOpazoBaHus, BKIOYas OHochepHYIO,
KOCMHYECKYIO U JIp.

[Toutu Bce reosioru B XX Beke yBlIeKaIUCh He(hTeMaTEpUHCKUMH CBUTaMH. ABTOp U caM B Hauaje
CBOEHM TreoJIOTMYECKON NeATeNbHOCTH ObUI AaKTHUBHBIM CTOPOHHMKOM OPraHUYECKOH TEOpUU
npoucxoxaeHuss HepTu. Ho MHoronetHuil onbiT paboThl B He(hTEra30BOM IreoJoruH MpPUBEN K
BBIBOJly 00 OrpaHUYE€HHOM MPUMEHUMOCTH Kilaccuueckoi Teopun. Keraru, A. JleBopceH B KoHIIE
MPOLUIOTO BEKa IMpHIIET K BBIBOAY, YTO HePTEeMaTepUHCKUE TOJIIM HUKAKOTO OTHOIICHUS K
NpaKkTUKEe TOMCKOBO-pa3BeJOYHBIX pabor He wumeroT. OH  yrBepxknaam:  «[IpoGnema
MIPOUCXOXKACHUS HE(TH U raza TepseT B KaKOW-TO Mepe CBOE 3HAUEHHE B KAYECTBE 0053aTebHON
NPEINOChUIKM JJI TOCTAHOBKH TIOHMCKOBBIX pabOT. HET HEOOXOAMMOCTH HCKaThb OCOObIe
MaTEPUHCKHE ITIOPOIBI»

[Toutu Bce reosioru B XX Beke yBlIeKaTUCh HehTeMaTEpUHCKUMU CBUTaMU. ABTOp U caM B Havajie
CBOEH T€0JIOTMYECKON NeATeNbHOCTH OBl aKTMBHBIM CTOPOHHHUKOM OpPTaHUYECKOH TEOpuu
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npoucxoxaenuss HepTr. Ho MHOroneTHuil onbiT paboTsl B He(hTEra30BOM IreoJOTHH MPUBEN K
BBIBOJY 00 OrpaHMYECHHON TPUMEHUMOCTH Kiaccuieckoit Teopun. Kcratu, A. JIeBopceH B KOHIIE
MponuIoro BCKa HNpHIIC]I K BbBIBOAY, YTO He(bTeMaTepI/IHCKI/Ie TOJJIIX HUKAKOI'O OTHOIICHUA K
MPAKTUKE TIOMCKOBO-Pa3BeNOYHBIX padbor He wumerT. OH  yrBepxkaanr:  «lIpobimema
MIPOUCXOXKICHUS He()TH U raza TepseT B KaKOW-TO Mepe CBOE 3HAYCHHE B KAYECTBE 0053aTeIbHON
OPEINOCHUIKM JUUIsl TIOCTAHOBKM TIOMCKOBBIX palbOT. HET HEOOXOAMMOCTH HCKaTh OCOOBIE
MaTEpPUHCKHE ITOPOJIbI»

Pa3BuTHe HedTera3oBoro Aena craao OJHOM U3 KIFOUEBBIX 33134 4eIoBeuecTBa. B MUpe OTKPHITO
70 000 mectopoxxaenuii HegTH, u3 HUX 1000 kpymHBIX. 70 CTpaH B MUpE UMEIOT pa3BelaHHbIC
3anacel He(TH, Oosiee 65 cTpaH OCYLIECTBISIOT A00bIYYy HeTH Ha cBoed Teppuropuu. Bee
rocyaapcTBa MUpPa B TOM UIIM MHOM CTETIEHU UCTIOJB3YIOT YIIIEBOJOPOIHOE CHIPHE ISl Pa3IMYHbBIX
neneil. OTKphIBAIOTCS HOBBIE HCTOYHHUKH YIIIEBOJIOPOJIOB (TPAIUIIMOHHBIX M HETPAJAUIIMOHHBIX ),
CO3JIal0TCSl MHHOBALIMOHHbBIE METO/bl M TEXHOJIOTUU UX A00buM M yTuiausauuu. HegTs u ras —
SHEPrus, TOIUIMBO U ChIPbE JUIsl MHOTUX MOTPEOHOCTEN YeI0BEUECTBA.

D10 yOeAUTEeNbHO MOATBEPKAACTCS CTATUCTUYECKHMMH JaHHBIMH 10 JUHAMHUKE JOKa3aHHBIX
3amacoB He()TH W MO JAWHAMHKE JO00BIYM HE(TH B TEUCHHE BCErO 0003pUMOro Teproja
yenoBeueckor nestenbHocTH. [lo mamneim BP Statistical Review of World Energy 2019,
noka3aHHble 3anacsl HeTu B Mupe B 1998 rony cocrasnsum 163, B 2008 roxy — 213,4, a B 2018
rony — 247,1 mwuinapaoB ToHH. M3 TOro e UCTOYHUKA CIIeNyeT, 4yTo J00b4a HeTH B MUpE C
1985 mo 2018 rox npu HEMpepbIBHOM pocTe yBenudmiach ¢ 2791 no 4474 miH TOHH.
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