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AHHOTauuA. B cTaTbe pacCMOTPEHO 3HAUEHWe TPAHCMOPTHbIX IKCNIEPTU3 B KOHTEKCTE COBPEMEHHbIX TEHAEHLIWH,
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TpaHcropTHbIe 3KCIepTH3bl HallpaBJIeHbl NpeX/Je BCero Ha BbIABJIEHHE U
OLIeHKY IPOLLeCCOB, CBA3aHHBIX C TPAHCIOPTOM, BKJIKOYasd B CebS NMPUYUHBI,
NpuBeAlIMe K TPAaHCIOPTHOMY IPOMUCLIECTBUIO, TEXHUYECKOe COCTOSAHUE
TPAHCHOPTHBIX CPeACTB, 6€30MaCHOCTb TPAHCIOPTAa U COOTBETCTBUE €ro HOP-
MaTUBHbIM TPeOOBaHUSIM.

[leabro naHHOM CTATbU ABJIAETCA aHaAJU3 TEKYILEro COCTOAHUA CUCTEMbl
TPAHCHOPTHBIX 3KCIIEPTHU3, BbISIBJIEHUE UX POJIM B 00ecriedeHnu 6e30NacHOCTH
¥ 3QPEeKTUBHOCTH TPAHCIOPTHBIX NPOLIECCOB, & TAKXKe PaCCMOTPEHHE OCHOB-
HBIX IPO06JIEM U NIPEJJIOKEHUH 10 UX pellleHUIO.

3apoxAeHWe TPAaHCHOPTHBIX 3KCIEPTU3 CBA3aHO C HA4YaJOM UHAYCTpPUAIU-
3allM4 M pa3BUTHEM TPAHCIOPTHOM UHPpacTpykTyphl B XIX B. ¢ nosBieHueM
»KeJIe3HBIX JJOPOT BO3HUKJIA HEOOXOJUMOCTh B OlleHKe 0€30MacHOCTH U HaJlex-
HOCTHU HOBBIX TPaHCIOPTHBIX cucTeM. OZHUM U3 MEepBbIX NPUMEPOB TPAHC-
IOPTHOW 3KCIIepTU3bl CTaJIa IpoBepKa IPUYMUH KaTacTpodbl Ha JUHUM JIlnBep-
nysab-MaHuyectep B Benuko6putanuu B 1830-x rr., 4TO MOJYEpPKHBAET BaX-
HOCTb aHaJ/Iu3a TEXHUYECKOr0 COCTOSAHUA KaK TPAHCIOPTHBIX CPeACTB, TaK U
MHOpaACTPYKTyphl. MacuiTabHble U3MEHEHUS B CUCTEME KOHTPOJISI U LUPPOBU-
3alMU TPAHCHOPTHOM OTpac/u Hadyaaucb B 2019 r., 4TO CBUIETENBCTBYET O MO-
CTOSIHHOM pPa3BUTHU METO/|0B 3KCIIePTU3bl U HaZ[30pe B 3TOU cdepe [2, cTp. 16].

C pa3BUTHEM TEXHOJIOTUW TPAHCHOPTHBIE 3KCIIEPTU3bI NpeTepreayd 3Ha4YU-
TeJIbHble U3MeHeHHUs. B Hadasie XX B. ¢ MacCOBBIM NOSIBJIEHMEM aBTOMOOUJIEN
3KCIepThbl HAaYa/Id YYUTHIBATh JOPOXKHbIE YCJI0BUA U TEXHUYECKOE COCTOSHHE
TPAHCIOPTHBIX cpeACcTB. B cepeagune XX B. ¢ pa3BUTHMEM aBUaALlMM U KOCMOHAaB-
TUKHU 3KCIIEPTHU3bI CTAJIUM OXBAThIBAaTh 0€30MaCHOCTh BO3AYLIHOTO TPAHCIOPTA,
BKJ/IOYAasd aHaJIM3 KOHCTPYKIMM M IKCIJIYaTallMOHHBIX XapaKTEePUCTHUK JIeTa-
TeJIbHBIX allllapaToB.

IJTU M3MeHEeHHUS CJieslalu IKCIepTU3bl 00Jiee KOMIJIEKCHBIMU U TeXHUYECKHU
CJI0KHBIMMH.

C pa3BUTHEM TPAHCIOPTHBIX TEXHOJIOTUNU 3HAYEHHE IKCIIePTU3 TOJIbKO BO3-
pacTaeT, Tak KaKk OHU CTAaHOBSITCS HEOOXOJUMbIM MHCTPYMEHTOM /Jis1 obecre-
yeHHUs 0e30MaCHOCTU WU ONTUMAJbHOrO (PYHKLIUOHUPOBAHUS HOBBIX BHUJOB
TPaHCOOpPTa. ITO OOBbACHAETCH TEM, YTO OHHU MO3BOJIAKT BbIABJIATH NOTEHIU-
aJIbHblE PUCKHU U HEJLOCTATKUA B TPAHCIIOPTHOM CUCTEME JI0 TOr0, KAK OHU NPHU-
BeJyT K UHLIMJIEHTAM, 3TO TaK Ha3blBaeMas 3KCIlepTHas NpoQuIaKTHKA.

TpaHcnopTHBIE 3KCIIepTU3bl 00eCleYyrMBaT COOTBETCTBHE TPAHCIOPTHBIX
CpPeZCTB YCTAaHOBJIEHHBIM CTAaHJApTaM 0e30MaCHOCTH, YTO SIBJIAETCHA BaXKHBIM
acrneKkTOM UX JAeATeJbHOCTHU. [Iponenypbl TEXHUYECKOTO OCMOTpA U CEPTUPU-
KalliU IO3BOJIAIOT BBIABJIATL U YCTPAHATb HECOOTBETCTBUSA, KOTOPbIE MOTYT
CTaThb IPUYUHOMN aBapUM WY JPYTUX UHLIUEHTOB.
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[lToMmuMo mnpenoTBpallleHUs] aBapui, TPAHCIOPTHbIE 3KCIEPTU3bl UTPAIOT
BaXXHYI0 POJIb B MUHUMH3AIUX MOCJEJCTBUU TPAHCHOPTHBIX MPOUCIIECTBUM.
OHU NOMOTraloT OIeHUTh TeXHHYEeCKOe COCTOsIHWe TPAHCIOPTHBIX CPeACTB I0-
cJie aBapuH, 4YTO CIOCOOCTBYET NPAaBUJIbHOMY ONpe/iesIEHUI0 MPUYHH U YCI0BUM
NPOMCIIECTBUSI.

Tak, B Poccuuy, B 2024 r. 661710 npoBeieHO 60Jiee 50 ThiC. TAKUX 3KCIIEPTH3,
YTO MO3BOJIWJIO HE TOJIbKO YCTAaHOBUTh BUHOBHBIX, HO M pa3paboTaTh MepPhI 0
npeJoTBpallleHUI0 aHAJIOTUYHbIX MHIIUJIEHTOB B OyAyIlEeM.

B Poccuy TpaHCOpTHBIE 3KCNIEPTU3bI TPOBOAATCS Pa3/IMUHbIMM OpTraHaMU U
yYpEXAEHUSIMH, KOTOpPbIE CHEelUaJU3UPYIOTCA HAa aHaJIM3€ M OlLleHKe TpaHC-
NOPTHBIX MPOLECCOB. ITH YUPEXAEHUSA UTPAIOT KIIOUYEBYIO POJib B 00eCcriedeHUH
6e301macHOCTH U 3QPEKTUBHOCTH TPAHCIIOPTHOM CUCTEMBI, IPELOCTABJIAS 00b-
eKTHUBHbIE JJaHHbIE JIJIsI TPUHATUS peLIeHUH.

QOYHKIUY 3KCIEPTHBIX YUPEXAEHUN, NPOBOASAILIMX TPAHCHOPTHBIE 3KCHEP-
THU3bl, OXBAaTbIBAIOT HE TOJIbKO aHa/JW3 JIOPOKHO-TPAHCHOPTHBIX MNPOUCIIE-
CTBUU, OI|€HKY COCTOSIHHMSl TPAHCIOPTHBIX CPeACTB U UHPPACTPYKTYPhI, HO U
pa3paboTKy peKOMeHJAl Ui 0 MOBbIIEHHWI0 6€3011aCHOCTH ABWKeHUs. Kitoue-
BbIM aCIIEKTOM HUX PabOThI SABJISIETCS NMPOBeJeHUE CyJleOHbIX SKCIIEPTU3 U HC-
c/le0BaHWM MpU pacciejOBaHUM NPECTYINJIeHUH, CBSI3aHHBIX C HapylleHUeM
NpaBUJI IOPOKHOTO ABUKEHHUS U IKCIJIyaTallUU TPAHCIOPTHBIX cpeACcTB. Takon
N0/IX0/] TI03BOJISIET CUCTEMATU3UPOBATh pelllaeMble BONPOChl U BbISBUTb 0CO-
OE€HHOCTH WCI0JIb30BAHUS Pe3y/JbTAaTOB 3KCHEPTHU3 B Mpoliecce JO0Ka3bIBaHUS
[1, cTp. 5].

IPdeKTUBHOCTb TPAHCIOPTHBIX IKCIIEPTU3 BO MHOT'OM 3aBUCUT OT B3aUMO-
JIEUCTBUSI MEXAYy pPa3/IMUHbIMM OpraHaMd W 3KCIHEPTHBIMU yYpEKAEHUSIMH.
Hanpumep, coTpyAHUYECTBO MEX/y 3KCIEPTHBIMU OpraHU3alUMsIMH WU MPaBO-
OXpaHUTEJIbHbIMHA OpraHaMH I03BOJiseT 00ecreyrnBaTh COOJIIOJeHUE 3aKOHO-
JlaTeJbCTBA B 00J1aCTH TPAHCIIOPTA, a TaKXKe ONepaTUBHO pearupoBaTh Ha UH-
UJeHTbl. Takoe B3aMMO/JieliCTBHE CIIOCOOCTBYET 6oJsiee TOYHOUW U OO BEKTHB-
HOH OIleHKe TPaHCNOPTHBIX NPOHCIIECTBHH.

MeTo10/10THSl TPAHCMOPTHBIX 3KCIEPTU3 ONMUpaeTcs Ha psj GyHJaMeHTalb-
HbIX IPUHIUIIOB, 06eCceYrBaloIiX 00’ beKTUBHOCTb U JJOCTOBEPHOCTb pPe3yJib-
TaToB. K 4Mc/ly TaKMX NPUHLMIOB OTHOCSATCS HAY4YHOCTb, HE3aBUCUMOCTb 3KC-
NepToOB, IpUMeHeHHe COBPEMEHHBIX TEXHOJIOTUUN U COO/I0ieHe HOPMATHBHBIX
Tpeb6oBaHUU. OCHOBHAs 3a/jlaya MeTO0JIOTUU 3aK/I04aeTCs B pa3paboTKe MoJ-
XO0/I0B, MO3BOJISIOIIMX TOYHO OI[EHUTb COCTOSIHUE TPAHCIOPTHBIX 00'bEKTOB U
NPOIECCOB, @ TaKXKe BbISIBUTb MOTEHIMa/IbHbIe TPO6JeMbl U PUCKH. ITU MPUH-
IUIIbI U 3aa4¥ GOPMHUPYIOT OCHOBY [Jisl IPOBeIeHUsI KaueCTBEHHBIX UCCJIe/0-
BaHMUM.

[Iponiecc TpaHCMOPTHOM 3KCIEPTH3bl BKJIKYAET HECKOJIbKO KJIKYEBbIX 3Ta-
noB. CHavyaJia IpOBOJAUTCS COOP M aHAJIU3 UCXOJHBIX JAaHHbIX, TAKUX KaK TEXHU-
yecKasi JJOKyMeHTalUsl, CTAaTUCTUKA aBAPUUHOCTH U COCTOSIHUE UHPPACTPYKTY-
pbl. 3aTeM OCYIECTBJISETCS JlETaJbHOE UCCIeJOBaHWE 00'bEKTA, BKJIKYaKLIee
OCMOTp, U3MepPEHUSI U TeCTUpoBaHHUe. Ha caenytromem sTamne skcnepThbl IPOBO-
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JIIT aHa/IM3 M UHTEePHpETALMIO MOJYYEHHbIX JaHHBIX, YTO MO3BOJISIET CHeJNaTh
BBIBO/Ibl O COCTOSIHUHM 00'bEKTA Y pa3paboTaTh peKOMeHJaluu. 3aKaHYMBaeTCs
BCE COCTABJIEHHWEM IKCIIEPTU3bI, BK/IIOYaAKOLIer BCe NIpeBapUTeJIbHbIe 3Tallbl U
BbIBO/bL. [Ipy cocTaB/ieHMU 3aK/II0OYEHHUS 3KCIEePThbl MUCHOJb3YIOT KaK OOIleHa-
Y4YHbIE METO/bI, TAK U CllelMaJibHble, OCHOBAaHHbIE HA MaTEMAaTUYEeCKOM aHaJIU-
3e, KOMIIbIOTEPHOM MOJeJIMPOBAHUHU U T.II.

Tem He MeHee fake MpU TAKOM, BpoJe Obl BCeEM NOHATHOM aJIFOPUTME Jei-
CTBUU, B 3KCIIEPTHBIX yYPEXKJEHUAX BOSHUKAIOT HEKOTOPbIE TPOOJIEMBI.

B HacTod1ee BpeMs TpaHCIOPTHbIE 3KCIEPTU3bl IPUHATO NOJAPa3AeaTh Ha
clefywle poAabl  3IKCIEPTU3: CYAeOHYH aBTOTPAHCIOPTHYI, BOJHO-
TPaHCIIOPTHYO, BO3AYILIHO-TPAHCIOPTHYIO U KeJIe3HOL0POXKHO-TPAHCIIOPTHYIO
3KCNEPTU3BL.

U ecsu B 06s1acTU CyleOHOU aBTOTPAHCIOPTHOM 3KCIEPTHU3bl ONpejesieHa
MeTOJMKa MCCJeJOBaHUs, U3YUYEH AJITOPUTM JIEMCTBUSA IKCIEPTA, TO B OCTAJb-
HbIX TPAHCIOPTHBIX 3KCIEPTU3aX [0 HACTOSAILLEr0 BpeMeHU He ObLJIN HM3Yy4YeHbl
BONIPOChI TEOPUH U IPAKTHUKH, He CPOPMHUPOBaAHbI MOHATHUSA PeJMETA U 00 bEK-
Ta 3KCIEPTHU3BI, U CaMO€e IJITaBHOe — HET allpOOMPOBAHHBIX METOAUK SKCIEPT-
HbIX UCCJIe/IOBAaHUH.

COOTBETCTBEHHO 3TO 0OCTOATENBCTBO BJeYeT 3a COO0M Hedocmamok Kea-
AUPUYUPOBAHHBIX CNEYUAIUCO8 8 06/1acCmu MPAHCNOPMHbBIX IKChepmus3.

[IlpyyrHaMu aeduTa KBAIUGUIIMPOBAHHBIX CIELUAJUCTOB SABJSIOTCS He-
JIOCTaTOYHOE KOJIMYECTBO CIEUaJTM3UPOBAHHbIX 00pa30BaTe/IbHbIX IPOrpaMM
B 00J1aCTH TPAaHCHOPTHBIX 3KcnepTu3. B 2024 r. B Poccuun 6110 oOpraHu30BaHo
BCcero 25 cnenuyajnu3MpoBaHHbIX KypPCOB /Jisl MOBbILIEHUs KBaJIMPUKAIIUM 3KC-
NepPTOB, YTO 3HAUYUTEJbHO HMXKE NOTPEOHOCTEN OTpacad. ITO NPUBOJUT K He-
JIOCTaTOYHOU MOATOTOBKE HOBBIX Ka/IPOB U OTPAHUYEHHOMY Pa3BUTHIO yKe pa-
O0TalIIMX CIELUATHCTOB.

[locsencTBrUSA HEXBAaTKU KBAJU(PUIIMPOBAHHBIX CNIELUAIACTOB MPOSABISIOTCS
B 3aMe/lJIEHUH MPOLEeCCOB NPOBeJleHUSA 3KCIePTU3, YBEJIMYEHUH BEPOATHOCTHU
OIIMOOK ¥ CHWXKEHUM J0BepUs K pe3yJibTaTaM 3KcnepTus. HU3kuil ypoBeHb
NOJATOTOBKU 3KCIEPTOB MPUBOAUT K YBEJHWYEHHUIO BPEMEHH Ha BbINOJHEHUE
3a/la4y, YTO HEraTUBHO CKa3bIBaeTcs Ha 3(PpPEKTUBHOCTH TPAHCIOPTHOU CUCTe-
MbI B 1|€JIOM.

Jlns penieHusi npo6JieMbl HEXBATKW KBaJU(PUIMPOBAHHBIX CIHEIUATHCTOB
HEO0OXOAYMMO YBEJUYUTh KOJIMYECTBO 0Opa3oBaTeJIbHbIX NPOrpaMM M KypCOB
NOBbIIIEHUS] KBaTUPUKAIIMK. TakKe BaXXHO MPHUBJIeYb 00JIbIlle ClEelUaInuCTOB-
NPaKTHUKOB B 3Ty cdepy.

OHOM M3 KJII0YEeBbIX TEXHUYECKHUX MPOOJIEM, C KOTOPOW CTAJIKMBAIOTCS 3KC-
nepThbl B 00JIaCTU TPAHCIOPTHBIX 3KCIEPTHU3, SABJISIETCI Hedocmamok cospe-
MEHHO020 060pydo8aHusl.

Ha cerogusamnui geHp Toabko 30% Js1abopaTopui, 3aHMMAKOUIUXCH TPaHC-
NOPTHBIMU 3KCHepTU3aMU B Poccuu, ocHaleHbl 060py 0BaHUEM M IPOrpaMM-
HbIM OOecliedyeHHWeM, OTBEYalolMM COBPEMEHHBIM TpPebOBaHUSM. JTO Cylle-
CTBEHHO CHUXaeT TOYHOCTb U HAJleKHOCTb NPOBOAUMBIX HCCJAEJOBAaHUH, a
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TaKXXe YBeJIMYMBaeT BpeMS X BbINOJHEHHUS. Mcno/ib30BaHUe yCTapeBIIUX TEX-
HOJIOTHU 3aTPyAHAET aHAJIU3 CJ0XKHBIX CIy4aeB U NPUBOJUT K HEOOXOJUMOCTH
NOBTOPHBIX 3KCIIEPTHU3, YTO, B CBOIO 04Yepe/ib, YBEJIMUMBAET 3aTPAThI.

Cepbe3Hylo Mpo6JIEMY PeACTaB/SET 02PAHUYEHHbIU docmyn K nepedosbiM
mexHo/102usAM. ICTOKM 3TO# NMpo6JsieMbl KPOSITCSI B BBICOKOW CTOMMOCTH IPO-
rpaMMHOTO obecredyeHus], C OJHOU CTOPOHbI, U HEJOCTATOYHOCTbIO (PUHAHCU-
pPOBaHUSA KCIEPTHBIX OpraHu3anui — C ApPyromu.

Kak HaM mnpejcTaBisieTcs, NyTH pellleHUMs 0003HAYE€HHBIX Bblllle MPOO6JEM
JlOJKHBI OBITH CJIeyIOLIHeE.

1. lanpHen1Ias pa3paboTKa TEOPUU U IPAKTUKY TPAHCIIOPTHBIX IKCIIEPTHU3 B
1eJsX 00'beIMHEHHUS POJIOB M BUJOB TPAHCIOPTHBIX IKCIEPTHU3 B €AUHBIU
KJ1acC, BBIPAOOTKU €AUHOr0 MOAX0Aa K MCCJIeJOBaHUI0 TPAHCIOPTHBIX MPOKUC-
IIEeCTBUHM, K aJTOPUTMY COOUpPAHUS HWCXOJHBIX NAHHBIX JJIs 3KCIEPTHOTO HC-
c/e,0BaHUS.

2. llop60p n obyyeHHe KBAJIU(PULIMPOBAHHBIX 3KCIEPTOB M3 YMCJIA MPAKTHU-
YeCKUX pPaOOTHUKOB TPAHCIOPTHOM OTpacju. /laHHOe MoJIoKeHHe MOXKHO U
HEe00XO0A¥MMO peaM30BbIBaTh B paMKax NepenojroTOBKHA U MOBBIIIEHUS KBa-
audurkauuu. [IporpaMmbl AO/KHBI ObITh NPAKTHKO-OPUEHTUPOBAHHBIMHU, T.€.
TEeOpeTU4YEeCKU MaTepuas NpOorpaMMbl JOJHKEH COCTaBAATbH 1/3 OT Bcex aka-
JlEMUY€eCKMX 4acoB nporpaMMbl. OcTa/ibHble Yacbl MPOTPaMMbl JOJKHBI ObITh
NOCBSAIEHbl TPAKTUYECKUM 3aHATUAM U KOHTPOJIBHBIM 3KCIEepPTU3aM NOJ py-
KOBOJICTBOM OIBITHBIX 3KCIIEPTOB. JTO MO3BOJIMT YJAYYIIMTh B OyAyleM Kade-
CTBO MPOBOAMMbIX 3KCIIEPTHU3.

3. [lonbop M 06ydyeHUe KBaIUPUIMPOBAHHBIX IKCIEPTOB M3 YMCJIA NPAKTHU-
YyeCKMX pPabOTHHUKOB TPAHCHOPTHOM OTpaciu. /laHHOe MOJIOKEHHWE MOXKHO U
HEe0OX0MMO peaJM30BbIBAaTh B paMKaxX Mepemno/rOTOBKU U MOBBIIIEHUS KBa-
qudurkauuu. [IporpaMmbl AO/DKHBI ObITh NPAaKTUKO-OPUEHTUPOBAHHBIMHY, T.€.
TEOPETHUYECKUH MaTepUas MporpaMMbl AOJKEH COCTaBJATh 1/3 OT Bcex aka-
JIEMUYECKHX 4acoB nporpaMMbl. OcTajibHble Yachl MPOTPAaMMbl J10JKHBI ObITh
NOCBSILeHbl TPAKTUYECKUM 3aHATHUSAM U KOHTPOJIbHBIM 3KCIEPTHU3aM MOJ Py-
KOBOJICTBOM OINbITHBIX 3KCIIEPTOB. JTO MO3BOJIUT YJAYYIIUTh B OyAylleM Kaye-
CTBO MPOBOJAMMBIX 3KCIIEPTU3.

4, [lpuMeHeHMEe HWHHOBAIMOHHBIX TEXHOJIOTHUM B 00JIACTHM TPAHCHOPTHBIX
3KCMepTU3, TaAKUX KaK IUPPOBble TEXHOJOTHU 0OPAOOTKH OOJIbLIUX JIAHHBIX,
NpUMeHEeHHE UCKYCCTBEHHOT0 UHTEJIJIEKTA B MOJIEJIMPOBAHUN MPOU30IIEAIIETO
CcOoObITUSI. ABTOMAaTH3al sl aHa/M3a JAaHHBIX CIIOCOOHA He TOJIbKO YCKOPHTH
IpOLECC IKCNEPTHU3, HO U MOBBICUTh UX TOYHOCTb, UTO OCOOEHHO BaXKHO [Jif
npejoTBpalleHUs OyAyIMX aBapHyil.

3. CoOTBETCTBEHHO, UCNOJb30BaHWE MHHOBALMOHHBIX MOJAX0/J0B BJIeYeT 3a
co00¥ Y U3MeHeHHS B MpaBOBOU 6a3e. CylllecTByOLIME IPAaBOBble HOPMbI HE B
IIOJIHOW Mepe OXBaTbIBAKT HMCIOJIb30BaHHWE HUCKYCCTBEHHOrO HWHTEJIJIEKTa, a
TPAKTOBKM 3TUX HOPM 3a4acCTYyH BBI3bIBAKOT NMPOTHUBOpeYUsa. Mbl npepjaraeM
pa3paboTaTh ClelUaJu3upoBaHHble MPABOBble HOPMbI, KOTOPbIE ObI YYUThIBA-
JIU B3aUMOJIEUCTBUE IKCIIEPTOB C UCKYCCTBEHHBIM MHTEJIJIEKTOM, a TAKXKE BBe-
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CTU eJIuHble METOAMKU MPOU3BOCTBA TPAHCIOPTHBIX IKCIIEPTU3 JJIsi BCEX TOC-
yAApCTBEHHbIX U HETOCYJapCTBEHHbBIX 9KCIIEPTHBIX YUPeXK/JeHUH.

HUTak, B X0/ie IpOBeEHHOIr0 aHaJIN3a ObLJIO YCTAHOBJIEHO, YTO TPAHCIIOPTHBIE
3KCIEePTHU3bl UTPAIOT KJIOUYEBYIO POJib B 00ecredyeHHU 6e30NacHOCTH U 3dPek-
TUBHOCTH TPAHCIOPTHBIX NPOLECcCOB. UX aKTya/JlbHOCTb 00YC/I0BJIEHA CJIOKHO-
CTbI0 COBPEMEHHBIX TPAHCIIOPTHBIX CUCTEM U HEOOXOJAUMOCTbIO COOTBETCTBUS
BbICOKMM CTaHJAApTaM 0e30MacHOCTU U KadecTBa. COBpeMeHHOe COCTOSIHUE CH-
CTeMbl TPAHCIOPTHBIX IKCIEPTU3 JeMOHCTPUPYET 3HAUYUTEbHBIN Mporpecc B
MCII0JIb30BAHUM TEXHOJIOTUH U MEeTOJHUK, OJHAKO TaK)Ke BBISBJISET psJ Cylle-
CTBEHHbIX HEZJOCTAaTKOB, KOTOPbI€e OBbLJIU IOKa3aHbl B JTAHHOM CTaThbe.
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