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YIIPABJIEHYECKHWE KOMIIETEHIINU Y BBIITYCKHHUKOB
CPEJHEI'O TIPO®ECCHOHAJIBHOI'O OBPA30OBAHMUS 11O
CIHHEONUAJIBHOCTH «®PAPMALUS» U UX BJIUSIHUE HA
KAYECTBO PABOTbBI PETUOHAJIBHOT'O PO3HUYHOI' O
DAPMAHNEBTHYECKOI'O KOMIIVIEKCA

TanenkoBa ExaTtepuna BiaaaumuposHa
Kanouoam gapmayesmuyecKux HayKk

IlIutoBa AiimHa EBrenbeBHa
Kanouoam papmayesmuyeckux HayKk

Cnunkas Hpuna BsyecsiapoBHa
Tpusonoicckuil ucciedo8amenbCKutl MeOUYUHCKULL YyHugepcumen,
Huoienuii Hoseopoo, Poccus

Beeagenne. YnpapiieHUeCKUE KOMIIETCHIUMM 3aBEAYIOLIETO allTEKON UIPAIOT
KJIFOUEBYIO POJIb B 00CCIICUCHUN BBICOKOT'O KauecTBa pabOThl YUPSKIACHHS. -
(eKTHBHOE PYKOBOJICTBO aNTEKOH BKIIIOYAET B ce0si HE TOJIBKO 3HaHUS O apma-
LEBTUYECKHX Ipenaparax 1 3aKOHOAATEIbCTBE, HO U Pa3BHUThIC HABBIKK B 00Ja-
CTH YIPaBJICHHS TIEPCOHAIIOM, (PMHAHCAMH ¥ OpTraHH3alUel TPOIECCOB.

Opranuzanust padotel: KauecTBeHHOE ynpaBlieHHE TO3BOJISIET ONTHMHU3UPO-
BaTh NMPOM3BOACTBEHHBIC MPOLIECCHI, YTO CHUKAET BPEMs 0XKU/IaHHs KIMEHTOB U
yBennurBaeT AP GeKTHBHOCTH 00CITy)KMBaHMs. 3aBeyIOIINii, 00J1a/1ast yIpaBieH-
YECKUMH KOMIICTCHIIMSIMH, MOXKET HalaJuTh YETKOE pachpejeieHre 00s3aHHO-
CTEeH MEXIy COTPYAHUKAMH, YTO CIOCOOCTBYET JIyYIIEMY BBINOJHECHUIO 3a/1a4,
YBEIMYCHUIO TOBAPOOOOPOTA, M CHMIKEHHIO KOJIMYECTBA KOH(IMKTOB C TOKYIIa-
TEJISIMH, TTOBBIILICHUIO UX JIOSUIbHOCTH M yJJOBJIETBOPEHHOCTH.

MotuBalys nepcoHana: YMeHHe MOTUBHPOBATh U 00y4aTh COTPYIHUKOB Ha-
NPSIMYIO BIIMSIET HA KQ4eCTBO OOCITY)KMBAHUS U YPOBEHb (hapMaleBTHYECKUX yC-
Jyr. 3aBeayIOIni, KOTOPBIH yMeeT HaXOAMUTh MOJAXO0] K KaXJIOMYy COTPYIHHUKY,
CO3/1a€T MO3UTHUBHYIO COIIMAILHO-TICUXOJIOTHYECKYI0 aTMoc(hepy B KOJUIEKTHBE,
4TO, B CBOIO OYEpE/Ib, YBEIMYMBACT YPOBEHD Y/IOBICTBOPEHHOCTH KIMEHTOB.

VYnpaieHne ka4ecTBOM: 3aBe/IyIOLIHI alTeKOH 10JKEH KOHTPOIMPOBATh Ka-
YECTBO MPEIOCTABISIEMBIX YCIyT U CIEIUTh 332 COOMIOJICHHEM CTaHAapTOB. JTO
BKJIFOUYAET B ce0s PETYIISIPHYIO IPOBEPKY CPOKOB TOJHOCTH MEAMKAMEHTOB, Kadye-
CTBO XpaHEHHMs U MPABUIILHOCTh BbIJIauy NpenapaToB. KoMneTeHTHBIN yripaBiis-
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I0MIKiT pa3paboTaeT u BHEAPUT BHYTPEHHHE IPOLEITYPBI, CIOCOOCTBYIOLIHE IO/~
JIep’)KaHHIO BBICOKHX CTaH/IapTOB (hapMalleBTUYECKUX YCIIYT.

KrnmenTckast (manueHTHas) OpUEHTUPOBAHHOCTB: YTIPABICHYECKUE HABBIKU
MOMOTaIOT 3aBE/yIOLIEMY BBICTPAaUBaTh JOJITOCPOYHBIC OTHOLICHHS C KIIMEHTa-
MU (TTaIMEHTaMH), YJIy4yllaTh Ka4eCTBO KOHCYJbTAlMH M PEKOMEHJAINHU 110 pa-
[IMOHAJIBHOMY BBIOOPY JIEKapCTBEHHBIX INpernaparoB. [lonnmanue norpedHocTel
NAalMEeHTOB U MHUBUAYAJIBHBIH MOJXO0J K HUM CIIOCOOCTBYIOT (hOPMHPOBAHHUIO
JIOSUTEHOM ay TUTOPHH.

AHanu3 ¥ pazBuTHE: 3aBeyIOMINH, UCIIOB3Ysl CBOM aHATUTUYECKUE HABBIKH,
MOYET OLIEHHBATh PE3YJIbTAThl pabOTHI aANITEKH, BBIABIIATE C1a0dble MecTa U pa3pa-
0aThIBaTh CTPATEIny JUIs UX YCTPAHEHHs. JTO BKIIOYAET B ce0s aHAIM3 MPOJIAXK,
MOHHUTOPHHT KOHKYPEHTHOH CpeIbl.

B nesom, ynpaBieHuecKHe KOMIIETEHIIMU 3aBEIYIOIIEIO anTeKoH SIBISIOTCS
HEOTHEMJIEMOW YaCThIO YCIIEIIHON paboThl OTJEIBHOM TOPrOBOM TOYKH, ITOMO-
rafoT 00ecreuuTh He TOJIBKO APPEKTUBHOCTH IPOLECcca, HO U BHICOKOE KauyeCcTBO
00CITyKMBaHHs KJIMEHTOB, YTO B CBOIO OYEpE/Ib BIMSIET HA PEIyTalnIo U pUHAH-
COBBIC PE3YJIBTAThl ANTEYHOM CETH M BCEIO PErHOHAIBHOIO PO3HUYHOTO (hapma-
LIEBTUYECKOT0 KOMIUIEKCA, B KOTOPOM allTeKa SIBJISETCS CyObEeKTOM IOBEICHHUS
(hapManeBTHYECKUX YCIIYT JI0 TalUCHTA.

Ho 2021 roxy BbItIes HOBBIH (eepaibHbI rOCYAapCTBEHHBINH 00pa30BaTelb-
HBII CTaHAAPT cpesiHero npodeccuoHanbHoro oopasosanus (nanee GI'OC CIIO)
no crermansHoct «@apmarmsy. «Hoesiiy ®I'OC CIIO (2021 roaa)', otnuva-
ercsi ot «ctaporoy ®I'OC CIIO (2014 roxa)* psaom usmeHenunit. Hanbonee 3ua-
YHMOE M3MEHEHHE — COKpAILEHUE CPOKOB OOYUEHUsI ISl TTOJYyYEHUs! CHeHalb-
HOCTH Ha | TOJ1 ¥ CKIIIOYEHHUE U3 TIepedHs: (POPMUPYEMBIX B Ipoliecce 00yUueHuUs
KOMITETEHIIMH yrpaBieHYecKux. CpaBHUTENIBHBII aHAIN3 CPOKOB OOyUCHHUS IIPU
nepexoJie OT OJHOI0 CTaHAapTa K ApyroMmy IpeACTaBlIeHo B Tadnuie 1.

"' V8. [Ipukasom Munnpocsemenus Poccun ot 13.07.2021 Ne 449 «O6 yrBepskaeHnu degepaib-
HOTO TOCYZapCTBEHHOTO 00Pa30BaTeNbHOTO CTAHAApTa CPEIHETO MPO(heCCHOHANIBLHOTO 00pa30BaHUS
o crienpanbHoctH 33.02.01 dapmarus»

2 V8. [pukazom Muno6puayku Poccun ot 12.05.2014 Ne 501 «O6 yTBepskacHNN (eaepanbHO-
T'0 TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTAHAAPTA CPEAHEro IPoheCcCUOHANBHOr0 00pa30BaHus 110
creranbHocT 33.02.01 dapmarius

NE
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Tabnuua 1
Hsmenenue cpoxos obyuenus 6 «nosom» @I'OC CIIO no cneyuanvrocmu

«CDapmauuﬂ» no CpaeHeHuro co cmapoim.

Cpoxu nosy4yeHust INSE ) Crano Beaununna
o0pa3oBaHus (ITpuka3 Munoo6- (Ilpuka3 Munnpoc- | cokpaiue-
pHayku Poccun ot | Bemenust Poccuu oT | Hus cpoka
12.05.2014 Ne 501) 13.07.2021 Ne 449)
Ha 6a3e ocaoBHOIO 3 roma 10 mMecsueB 2 roga 10 mecsmen -1 rox
o61ero oOpa3oBaHuUs
(9 xmaccoB)
Ha 0ase cpennero 2 rona 10 mecsues 1 ron 10 mecsiues -1 ron
oOmiero oOpazoBaHus
(11 xmaccoB)

Llenp maHHOTO MCCIEOBAHMS 3aKIIOYACTCS B aHAIN3E, KAaK BBITYCKHUK «HO-
Boro» ®I'OC CIIO unTerpupyercs B AEUCTBYIOIIEE HOPMATUBHO-IPABOBOE U

TPYIOBOE MPOCTPAHCTBO C €ro TeKyIIMMHU TpeHaaMu. [Iporpamma nccienoBanHus
TIpeICTaBlICHa HAa PUCYHKE 1.

ﬂporpaMMa McChnenoBaHud

TlepcnexTBbl 1 TeKylue orp

[ Hanpanneuue uccnenoBaxus

0 PasBUTUS «tosoro» Qr0C CMo 8

p TPYAOBOM  HOP none

I I Marepuanbi v MeTofbl | | Pesynbrar
KoHTeHT-aHanu3 heqiepanbHblx U HalMOHaNbHbIX NPOEKTOB B 0BNacTH i i
| Cpe/Hero 00pa30BaHws. Veranoneri T
Ananua gusamuky npuema B BY3bi Ha (hapMaLeBTUUECKYE CTIELUANBHOCTH ke erp oot
| 33 paA neT, B T.4. Ha Npumepe I'E[]V%I‘ﬂ] «HMMV» Munappasa Poccuv Ha pukiKe 0Bpa3ozaTenoHbiX YonyT
AHanw3 NPUUMH, KOTOPbIE BbI3BANK Anania 0ByueHus Ha " Ha npumepe
COKPALLGHNE CPOKOB 0BYUeHHS TBOV B0 «[THMY: Poccun
[ Cp 1 awanwa cpoxos o6yderns B0 1 C0 | Veranonexue penuyuecs Cnono
| [¥ il aHanua Mp p» 1 «®ap | 8 06nacTu hapmaunm
Harli3 00bSBNERVIH 0 papoTe Ha (hapMALEBTHIECKHE BaKaHCHH
(39 06bsiBneHuit )
CpaBHEHUe KOMNETEHLMH <HOBOTO» i OueHka THOM el
«craporo» OO, | = = | [ paoratb B
U3MEHEHHUS | OueHKa % UCKNIQUEHHbIX KOMNEeTeHLMM | 0 anTeku
LieHKa
= BAXHOCTH
[ Ananus p K | onﬁbna
. = paorbl
AHanwa cooTeeTCrBus KouneTeHyi [ Awanis P | P TLEs
BBINYCKHUKa N0 «<HOBOMY O 0",\, [ OuerKa BaxHocTH NIK gns p PTHbIV 0MpoC) | BHINYCKHIKA N0 HOBOMY matll'ﬁ:xau
yloweMy Y
| OLieHKa BaXHOCTH NHUHbIX KAUECTB (hapMaleBTHYECKOro padoTkuka Ans |

Pucynok 1. Ilpoepamma uccnedosanus

Matepuansl 1 MeTOABI. J[7151 JOCTHKEHUS IETH UCCIESIOBAHUS HCTIOIb30Ba-
Csl KOHTEHT- aHAJIN3 HOPMATHBHO-TIPABOBBIX aKTOB M HAYYHOMU JIUTEpaTyphl, a TAK-
K€ METOJI 9KCIIEPTHOTO OIpoca (IJIEKTPOHHBIE aHKETHI). DKCIIEpTaMu OBLIH clie-
LUAIIICTBI OT/EJIOB KaJpPOB, OT/AENOB 00yueHus (pa3BUTH), U TaK Ha3bIBacMbIe
«PT'A» «pyKOBOIMTENH TPYMITHI alITEK» PA3NUYHBIX allTeYHBIX ceTei HrmkHero
Hosropona n Hikeropoackoii ob6iactu B KoamdecTe 29 denoBek.
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Pe3yabTaThl u 06cy:knenue. [IpyunHaMu cokpaiieHus: CpOKOB OOyUESHHUS SIB-
JSIFOTCSI:

1.

KaznpoBasi cutyanus Ha (apManeBTHYECKOM pPBIHKE: HexBaTka (apma-
[EBTHYCCKUX PAOOTHHUKOB, MPOJOJDKAIONIIUIICS POCT aNnTEdHBIX CETeH,
CBSI3aHHBIN C OTKPBHITHEM HOBBIX anTek. CokpalieHne CpoKOB 00yUeHHs
MIPU3BAHO YCKOPHUTH BBITYCK Ha TPYIOBOH PHIHOK (hapMalieBTHYECKUX pa-
OOTHHUKOB, YBEJIMUMB YHCIIO AKTUBHBIX pabOTHUKOB. COKpalieHne CpoKoB
00yd4eHUsl IPU3BAHO MMOBBICUTH MPUBIIEKATEIBHOCTH Mpodeccun dapma-
[EBTA.

Beenenue TpeboBanuii 00 00sM3aTEIBHON perucTparu (GpapmareBTuIe-
ckux paboTHUKOB B DPMP — DenepaibHOM perucTpe MeANIIMHCKUX pa-
00THUKOB, sBIstomemMcst oncuctemorr EITMIC3 (eauHOM TOCymapcTBEH-
HOW MH(OPMAIIMOHHON CUCTeMBI B chepe 3apaBooXpaHeHus). BHecenue
ceepenuii B ®PMP o paboTaromux B alTeYHON ceTH (papMareBTUICCKUX
paboTHHKaX 00s3aTelbHO, TO JIMIEH3HOHHOE TpeboBanue®. IIpospau-
HOCTB JJAHHOM CHCTEMBI ITO3BOJISIET TPOBEPSIIOIINM OPTaHU3AINAM BHJIETH
YKOMIUIEKTOBAHHOCTD OT/IENIBHBIX anTeK (hapManeBTHYSCKUMH pabOTHH-
KaMH; TOCYlIapCTBO, oOecHeunBasi YCKOPEHHbBII BBIXO/ (hapMaleBTHye-
CKHUX TPO(ECCHOHAIOB, TIOMOTAET allTeuHbIM CETSIM paboTaTh, COOIIOIAs
TpeOOBaHMSI HOPMATHBHO-IIPABOBOTO TOJIsI B 001aCTH (hapMalieBTHIECKO-
TO IIepCOoHAaNa.

3akoHOMEpHOE OOHOBIIEHHE HOpMaTHBHO-TIpaBoBoro mois CIIO, ak-
TUBAIMS (eepaabHBIX MPOEKTOB: co3manHue «DenepaabHOro MpoeKTa
«Mooasie ipodeccuoHanbl», n3nanue Ykasza [Ipesunenta Poccuiickoit
®Deneparun ot 07.05.2018 Ne 204 «O HaIMOHAIBHBIX LESAX U CTPATETH-
YeCcKUX 3adadax paszButus Poccuiickoit @eneparuu Ha niepuon no 2024
roga», «CTpaTerust pa3BUTUS CUCTEMBI MOATOTOBKH pab04MX KaJpoB U
(hopmupoBaHus PUKIAAHBIX KBanupukanuid B PO wa mepuoa g0 2030
roJia», KOTOpble 3aTpoHyIH B ToM uncie, CITO.

Cornacao ®I'OC B pe3ynbTaTe OCBOCHHs 00pa30BaTEIbHON MPOrpaMMbl Y
BBIITYCKHHKA JIOJDKHBI OBITh COPMHUPOBAHBI 00IIHE U MPO(PECCHOHATBHBIE KOM-
neteHun (nanee OK u I1IK cooTBeTCTBEHHO). 3a CUET Yero MpoU30IIII0 COKpaIe-
HHE CPOKOB 00yueHus1? OTBETUTH HA 3TOT BOIIPOC MO3BOJISIET CPABHEHHE OOIINX
KOMITETEHITNH «HOBOTO» U «cTaporo» ®I'OC. Pe3ynabTaThl CpaBHUTEIHLHOTO aHA-
JU3a TPEeJICTaBICHbI B TA0IHIIE 2.

3 Cornacuo IMocranoBnenuio mpaButeabeTsa ot 29.11.2022 Ne 2164 «O BHeceHHH H3MEHEHUIT B
ITosokeHne 0 JIMLEH3UPOBAHUH (papMalleBTUUCCKON JESITEIbHOCTI
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Taonuua 2

OK 6b1nycKHUKA 8 COOMBEMCMBUU CO «HOBLIM» U «cmapbimy DI OC

O6nactb
KOMIIETEH-
187071

Bruto
(ITprkaz MunoOpHayku
Poccum ot 12.05.2014
Ne 501)

Jlnst dpapmarieBra 6a3o-
BOM IOJIOTOBKH

Bruto
(ITpukaz MunoOpHayKH
Poccum ot 12.05.2014 Ne
501)
Jlns papmarnesra yriyodien-
HOM NOrOTOBKU

Crano
(ITpuka3z Munnpocsere-
uust Poccun ot 13.07.2021
Ne 449)

B obnactu
perieHust
3aj1a4
npodeccu-
OHAJIBHOM
JIeSITEIb-
HOCTH

OK 1. [ToHnmaTh CymHOCTb U COUUAIBHYI0 3HAYU-
MOCTB CcBoeii Oynyueii npodeccuu, NposiBIAThH K Heil
YCTOYMBBII HHTEpeC.

OK 01. Beibupars croco-
OBl peleHus 3a1a4 mpo-
(heccHOHANBHOI AesITelNb-
HOCTH, IPUMCHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM;

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JIeAITe/Ib-
HOCTh, BLIOHPATH THIIOBBIE METO/ABI H CIIOCOOBI
BBINOJIHEHHsI NPOdecCHOHANLHBIX 32124, OIIeHUBATh
HX 3 (PEKTHBHOCTH H Ka4eCTBO.

OK 4. OcyuiecTBisTh
TIOVICK M HCIIOIBb30BAHHE
uHpOpMALMH, HEOOX0IHU-
MOit utst 9 PeKTUBHOTO

BBINOJIHEHUS TTpodec-

CHOHAJIBHBIX 33714,
npodeccCOHANBHOTO 1
JITYHOCTHOTO Pa3BUTHSL.

OK 02. OcyiecTBisrh 1o-
WCK, aHaJIU3 ¥ UHTEepIIpeTa-
o nHpopmarmu, Heod-
XOJIMMOM JUIsl BBITIOJTHEHHS
3a1a4 npodhecCuoHaIbHON
JIeSITENIbHOCTH;

OK 8. CamocTOATENBHO OIPEeNATh 3a1adn Ipodec-
CHOHAJILHOTO U JINYHOCTHOTO PA3BUTHUSI, 3aHUMAThCS
caM000pa30BaHKUEM, 0CO3HAHHO INIAHHPOBATDH MOBBI-
IIeHHe CBOel KBaJu(uKAIMH.

OK 03. ITnaruposats u
peann30BbIBaTh COOCTBEH-
HOE IPo(heCCHOHATIEHOE U

JIMYHOCTHOE Pa3BUTHE;

OK 9. OpueHTupoBaTh-
csl B YCIIOBUSIX 4acTOM
CMEHBI TEXHOJIOTHH B

npodeccroHanbHO
JIeSTEeITEHOCTH

OK 9. BBITh TOTOBBIM K CMe-
HE TEXHOJIOT Uil B mpodeccu-
OHAJILHOM IS TEITLHOCTH.

B obnactu
paboTsI B

rpymime/
KOJUICKTHBE

OK 3. IIpunumars
pCIICHUS B CTaHAAPTHBIX
1 HECTAHAAPTHBIX CHTY-

aluUAX M HECTH 32 HUX

OTBETCTBEHHOCTb.

OK 3. Pemiats npodsiembl,
OLEHMBATH PUCKH M NIPH-
HUMATh PellleHHs B He-
CTAHJAPTHBIX CHTYAlUSX.

OK 6. PaGotats B
KOJUICKTHBE U KOMaHJIE,
9 HEeKTHBHO 06IIATHCS
C KOJUIeTaMH, PYKOBOJI-
CTBOM, MOTPEOUTEISIMU.

OK 6. PaboTarh B KOJUICKTHU-
BE 1 KOMaH[e, 3QPEKTUBHO
00IIaThCS ¢ KOJJICTaMU,
PYKOBOJICTBOM,
MOTPEOUTEIAMHU.

OK 7. Bpatsb Ha ce0s oT-
BETCTBEHHOCTH 3a paboTy
YJICHOB KOMaH /bl (1011~
YHHEHHBIX), Pe3yJIbTaT
BBITIOJIHEHUSI 33/IaHHI.

OK 7. CraBuTh 11€]11, MOTH-
BHPOBATH JICATEILHOCT TIOJT-
YHHEHHBIX, OPraHM30BbIBATH
1 KOHTPOIIMPOBATH UX paboTy

C IPUHATHEM Ha ce0st OT-

BETCTBEHHOCTH 32 PE3yIBTaT

BBITIOJIHEHHSI 38 [aHHIA.

OK 04. Paborarb B KOJUICK-
THBE U KOMaHze, dpdek-
THBHO B3aHMOJICHCTBOBATh
C KOJUIEraMH, pyKOBOJI-
CTBOM, KJIHCHTaMU;
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B obnactu
KOMMYHH-
KAl

OK 8. Hcrnonb3oBarhb
HHOOPMAIMOHHO-KOMMY -
HHKALHOHHbIE
JICATEIBHOCTH.

OK 4. OcymiecTBisiTh
MOWCK, aHAITH3 U OL[CHKY
nHpoOpMAaIHHY, HEOOXOTUMOIA
UTSL TOCTAHOBKH U PEILICHHS
npodecCHOHANBHBIX 33/1a4,
npodeCcCHOHANBHOTO 1
JINYHOCTHOTO Pa3BUTHSI.

OK 05. OcymiecTBisTh
YCTHYIO U TIMCHbMEHHYIO
KOMMYHHUKAIUIO Ha TOCy-
JIapCTBEHHOM si3bIke PD ¢
Y4ETOM 0COOCHHOCTEH CO-
LUAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa;

OK 5. Hcnions30Bath
HH(OPMALIMOHHO-KOMMYHH-
Kal[MOHHBIE
npoecCHOHATBHOM es-
TENLHOCTH.

OK 09. Hcnons30Barh WH-

(hopMaIMOHHBIE TEXHOJIO-

THH B PO ECCHOHATBHO
JIeATENLHOCTH;

OK 10. ITonms3oBaThest
po(heCcCHOHANBHOI TOKY-
MEHTauuei Ha rocyaap-
CTBEHHOM M HHOCTPaHHOM
SI3BIKAX;

B obnactu
cobmroze-
HHS TPaX-
JTAHCKUX
00s13aHHO-
crel

OK 10. bepeskHO OTHOCHTBCSI K HCTOPUUECKOMY Ha-
CIIEZINIO ¥ KyIBTYPHBIM TPAAUIIHAM HAPOJA, yBaKaTh
COLMAJIbHBIE, KyJIBTYPHbIE U PEJTUTHO3HBIE PA3INUMS.

OK 06. IIposBasATh Ipak-
JIAHCKO-TIATPUOTHYECKYIO
THO3HIIMIO, JIEMOHCTPHUPO-
BaTh OCO3HAHHOE ITOBEJIe-
HHE HA OCHOBE TPaJIUIIN-
OHHBIX 00IIEUEI0BEYECKHX
LIEHHOCTEH, TIPUMEHSTh
CTaHJaPThl AHTHKOPPYIILH-
OHHOTO MOBEJICHUS;

OK 11. BBITb roTOBBIM Oparh Ha ce0st HPaBCTBCHHEIE
00s13aTeNIbCTBA M0 OTHOLICHHIO K IIPUPOJIE, OOIIECTBY U
YEeJIOBEKY.

OK 07. CozeiicTBoBaTh
COXPaHEHHIO OKPYKatoIIei
cpebl, pecypcocbepeke-
HHIO, d3(Q(HEKTUBHO Jeii-
CTBOBATH B YPE3BBIYANHBIX
CHTyaLHsX;

B oGnactu
COXpaHeHusl
coOCTBEH-
HOTO
3710pPOBbsI

OK 12. Bectu 3710poBbIit 00pa3 )KH3HH, 3aHUMAThCSI
(uznueckol KyJabTypol U CIIOPTOM ISl YKPETIICHUS
3710POBbsI, JOCTUKEHHUS JKM3HEHHBIX M MPO(ECCHOHANb-
HBIX IETIEH.

OK 08. Mcnonb3oBarb
cpencTBa Guznueckon
KyJBTYPBI JUIsl COXPaHEHHs
1 YKPCIUICHHUS 310POBbS
B Iporecce npogeccuo-
HAJIBHOI JACATEIBHOCTH U
TIOJICPIKaHHUST HEOOXO M-
MOTO ypOBHSI (PU3HUYECKOI
HIOJITOTOBJICHHOCTH;

B o6mactu
¢bunanco-
BOM rpa-
MOTHOCTHU

OK 11. Ucnons3oBath
3HAHUS 110 (HHMHAHCOBON
TPaMOTHOCTH, TTAHUPO-
BaTh MPEANPHHIMATEIb-
CKYIO JICSITeBHOCTb ...}

Oxasanue
NepBoii 1o-
MOIIN

OK 12. Oka3bIBarh NepByIO
TIOMOIII ..
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Takum o6pazom, u3 OK uckiroueHs! 0JIOKH, CBS3aHHBIE C:

—  PYKOBOJICTBOM KOJUIEKTHBOM («OpaTh Ha ce0st OTBETCTBEHHOCTD 32 pabo-
Ty YWJICHOB KOMaH/Ibl (IIO{MMHEHHBIX ), PE3YJIbTAaT BHIIOJIHEHHUS 3aIaHUIY,
«CTaBHUTh LIEJIM, MOTHBUPOBATH JICATEILHOCTh ITOMUHEHHBIX, OPraHH30-
BBIBaTh U KOHTPOJIMPOBATH UX pabOTy C MPUHATHEM Ha ceOsl OTBETCTBEH-
HOCTH 32 Pe3yJIbTaT BHIIOJIHEHHUS 3a/IlaHUI»;

—  caMoopraHu3anuel («opraHu30BbIBATH COOCTBEHHYIO JESTEIILHOCTD, BbI-
OMpaTh TUIIOBBIC METOJBI M CHOCOOBI BBIMOJHEHUS POPECCHOHATIBHBIX

3aja4, OHCHHUBATh UX 3(1)(1)GKTI/IBHOCTI) " Ka4CCTBO».

Taxas xe TCHACHU M IPOCMATPUBACTCA IMTPU CPABHUTCIILHOM aHAJIN3EC TIK (Ta—

omuia 3).
Taonuua 3
11K gvinycknuxa 6 coomgeemcmauu co «Ho8biM» u «cmapvimy PIOC
Oonactb beito beito Craino
komneren- | (IIpuka3 MunoOpuayku | (IIpuka3 MunoOpHayku (ITpuka3 Munmnpoc-
uui Poccum ot 12.05.2014 Poccum ot 12.05.2014 BenieHus Poccun ot
Ne 501) Ne 501) 13.07.2021 Ne 449)
Jis papmanesra 6azo- | [t apmanesra yriy-
BOM IMOATOTOBKH OJIEHHOM TTOATOTOBKHU
Peanmuzanns | I1K 1.1. OpranusoBeBate npuem, xpanenne gexap- | 1K 1.9. Oprannzossi-
JICKapCTBCH- CTBEHHBIX CPC/CTB. .. BaTh M OCYLICCTBIATH
HBIX CPE/ICTB MpUeM, XpaHeHHe Jie-
¥ TOBapoOB KapCTBCHHBIX CPE/ICTB
anTeYHOro
accoptiMeH- | [IK 1.2. Ormyckarb JekapcTBeHHble cpeactsa ... | IIK 1.4. Ocymectsisars

Ta.

PO3HUYHYIO TOPTOBIIIO
1 OTITyCK JIGKapCTBEH-
HBIX MPEMNaparos ...

IIK 1.3. [IpomaBaTh nzaenuss MEAUIIMHCKOTO Ha3Ha-
YEeHUS U JIPyTUe TOBAaphl alITEYHOTO aCCOPTHMEHTA.

IIK 1.5. OcymiecTBsTh
PO3HHUYHYIO TOPTOB-
JIIO MEMLIMHCKUMU

W3ICIUSAMH U IPYTHMHI
TOBapaMH arTedHOTO

ACCOPTHMEHTA;

TIK 1.4. YyacTBoBaTh B 0()OPMIICHUH TOPTOBOTO
3aa.

TIK 1.2. Ocymect-
BIISITH MEPOTIPHSATHSI TI0
0(OPMIICHHIO TOPTOBO-

TO 3aJa;

IIK 1.5. MadopmupoBarh HaceaeHHE. . .

1K 1.3. Oka3bIBath
MH(POPMALIMOHHO-KOH-
CYJIBTaTHBHYIO TIOMOIIb

MOTPEOUTEIISIM ...
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IIK 1.6. CoOmntonats npaBuia CAHUTAPHO-TUTUEHH-
YEeCKOTO peKMMa, OXpaHbI TPy, TEXHUKHN Oe3omac-
HOCTHU U
MPOTHBOIOXKAPHON 6€30M1aCHOCTH.

TIK 1.11. CoGmronars
MIpaBMJIa CAHUTAPHO-
TUTHEHUYECKOTO pe-
JKMMa, OXpaHbl TPY/a,
TEXHHUKH 0€30IIaCHOCTH
W TIPOTHBOTIOKAP-
HOI 0€3011acHOCTH,
MOPSIOK NEHCTBUS
TIPH YPEe3BBIYANHBIX
CUTYaIHsX.

1K 1.7. Oxa3bIBaTh NepBYI0 MEAULMHCKYIO TTOMOIb.

Cm. OK 12

IK 1.8. OdopmisaTh JOKyMEHTBI TIEPBUYHOTO y4eTa

TIK 1.7. Opopmisrts

MEPBUYHYIO YUETHO-

OTYETHYIO JTOKYMCH-
TaluIo;

Wzroros-
JIeHUE
JICKapCTBCH-
HBIX hopM U
IIpOBEJICHUE
00s13aTeNb-
HBIX BHJIOB
BHYTpH-
anTEYHOTO
KOHTPOJISL.

1K 2.1. M3roraBnuBarh JIEKapCTBEHHbIE
(bopMBI 171 30paBOOXPAHEHHS.
1K 2.2. M3roraBnuBarh BHYyTPUANTEUHYIO 3aTOTOBKY
u (hacoBaTh TEKAPCTBEHHBIC CPEACTBA UL OCTELY-
IOLIEH peann3anym.
I1K 2.3. Bnazgets 00s13aTenbHBIME BUIAME BHYTPH-
arTeyHOro KOHTPOII ..

IIK 2.4. Cobntoats npaBuia CAHUTAPHO-TUTUEHH-
YECKOIo pexnmMa, OXpaHbl TPyIa, TEXHUKH Oe3omnac-
HOCTH H TIPOTHBOINIOKAPHOI 0€30MacHOCTH.

TIK 2.5. OdopMiIsTh JOKYMEHTBI IEPBUYHOTO yUeTa.

TIK 2.1. UsrorasnuBarb
JIeKapCTBEHHBIC (POPMBI
110 peLenTam u Tpedo-
BaHUSIM MEIMIIMHCKUX
OpraHu3aLuil;

TIK 2.2. W3rorasiu-
Barh BHYTPHANTCUHYIO
3aroToBKy U (hacoBaTh
JICKapCTBEHHBIE CPE/I-

CTBa ISt
MOCIIeYIOIIeH pean-
3aIuu;

[IK 2.3. Brnagets 00s1-
3aTeIbHBIMH BUIAMU
BHYTPHAITEYHOTO KOH-
TPOJIS IEKAPCTBEHHBIX
CpEICTB,;

TIK 2.4. Opopmists
JIOKYMEHTBI IEPBHYHO-
rO yueTa 0 U3rOTOB-
JICHHIO JICKaPCTBEHHBIX
penaparos;

TIK 2.5. CobGmonats
MpaBuia CAHUTAPHO-
THTHEHUYECKOTO pe-
JKMMa, OXpaHbl TPY/a,
TEXHUKH 0E30TIaCHOCTH
u
IIPOTHBONOKAPHON 6e3-
OTACHOCTH, MOPSIIOK
JCUCTBHS TIPU YPE3BbI-

YAHBIX CUTYalUsX.
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Opranuza- | [1IK 3.1. Ananu3upoBath CIipoc Ha TOBapbl alTeYHO- -
st Jiest- IO aCCOPTHMEHTA.
TEILHOCTH | [TK 3.2, Oprann3oBbIBaTh PAbOTY CTPYKTYpPHEIX mog- | 11K 1.1. Oprammso-
CIPYKIYP~ | pasnenenuii anTeku U OCYIIECTBIATE PYKOBOACTBO BBIBATh MOJIOTOBKY
HBIX HOZ- anTeuyHOH OpraHu3anueii. HOMEIIEHH (hapMarieB-
pasieneHiH TUYECKON OpraHu3aiu
AlTeKN 1 JU1SL OCYIIECTBICHUS
PYKOBOI- (hapmareBTHYECKOI
CTBO.... NIeATETBHOCTH;
T1K 3.3. Odopmiasits 3asiBKE nocTaBikam Ha ToBa- | [1K 1.8. Odopmsrs
PBI ANITEYHOTO aCCOPTHMEHTA. 3asBKH ITOCTaBIIMKaM H
OCYIIECTBIISITh IPUEM
TOBAPOB ANTEYHOTO
ACCOPTHMEHTA;
1K 3.4. YuacTBOBaTb B (JOPMHPOBAHHUH LICHOBOI IIK 1.10. Ocymecr-
TIOJIUTUKH. BJISITH MEPOIPHUATHS
110 OpMUPOBAHUIO
LIEHOBOM MOJIUTUKH;
IIK 3.5. YyacTBOBaTh B OpraHM3aluy ONTOBOM TIK 1.6. OcyuiecTBisTh
TOPTOBIIH. OIITOBYIO TOPTOBIIIO
JIEKapCTBEHHBIMU
CpelCTBAMH U APYTHMHU
TOBapaMH arTedHOTO
ACCOPTHMEHTA,;
K 3.6. OdopmiIsiTh NEPBUUHYIO YYETHO-OTUETHYIO Cwm. IIK 1.7.
JOKYMEHTAIIUIO.
[IK 4.1. [InanupoBars
U OPraHU30BBIBATD JIEsI- -
TEJIBHOCT ...
I1K 4.2. Ocy1iecTBisTh
PYKOBOJCTBO, KOHTPOJIb
Opranu- 1 aHAJM3 eI TeIbHOCTH
3a1us 1
yIpaBJeHUE TIK 4.3. [IpoBoxuTh
(bapmarnes- MapKeTHHIOBBIE HCCIIe-
THYECKOM JIOBaHMA ...
JIEATENBHO- 1K 4.4. OcymecTBusTh
CTBIO. KOMMEPUECKYIO JIesITelb-
HOCTb.
TIK 4.5. YuacrBoBarhb B
MPOJIBI)KEHHU TOBAPOB
anTeyHOro aCCOPTUMEHTA
Ha (hapMaLeBTHICCKOM
PBIHKE.
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TIK 5.1. Oka3bIBaTh KOH-
CYJIBTaTHBHYIO TIOMOIIbH

IIK 1.3. Oka3biBarh
MH(OPMALIMTOHHO-KOH-

Koncynbru- HACEJICHUIO 1O ... CYJBTaTHBHYIO TIOMOIIb
poBaHKE U K 5.2. uopMupoBath | MOTPEOUTEIISIM, MEIH-
nHPOPMH- YUPEKICHHUS 3IPaBOOX- | IMHCKUM pabOTHHKaM

pOBaHHE I10- paHEHHS ... 0 BBIOOPY JIeKap-

Tpebureneit TIK 5.3. MnbopMupoBats | CTBEHHBIX IPENIapaToB
(bapmares- norpebureneii Gpapma- 1 IPYTHX TOBApOB
THYECKUX LEBTHYECKHUX YCIIYyT MO aNTe4YHOro acCOpPTH-

YCIyT. BOIPOCAM IIPUMCHCHHS MCHTa;
cpelncTB
QJIBTCPHATUBHOI MeIH-
LHHBI.

N3 TIK uckiroueHsr:

—  OJIOK «KOMIIETEHIIUH 110 OPTaHM3aIHs JISSITEIFHOCTH CTPYKTYPHBIX MOJ-
pas3/ieneHnii anTeKy U pyKOBOACTBO allTeYHON OpraHu3annei B CeIbCKOH
MECTHOCTH (TIpH OTCYTCTBHUH CIIEIIHAINCTA C BBHICIIIIM 00pa30BaHNEM)»;

—  OJIOK «KOMITeTeHIIMM MO OpTaHM3alMs W YIpaBIeHHIO (apMareBTHye-
CKOH JIeSITeNbHOCTBIO.

Ecmu mocunrats kaxmyro 1K 3a emuamniy, To u3 27 [1K 6pII0 HCKITIOUEHO
10, gro cocraBuster 6omee 30% ot obmero yncna [IK. O0o0meHHbIe TPYIOBEIC
¢ynkmn npodeccrnoHanbHOTO cTaHgapTa «PapManeBT» MOJHOCTHIO CIETYIOT
poheCCHOHATBFHBIM KOMITETCHIIUAM, (opMupyembiM B «HOBOoM» DI'OC CIIO
(Po3HmuHast TOPTOBIIS JIEKAPCTBEHHBIMHE TIpETIapaTaMu U UX OTITYCK, H3TOTOBIIE-
HUE JICKapPCTBEHHBIX MPENapaToB B YCIOBUSIX aNTEYHBIX opraHu3aiuid, Onrosas
TOPTOBIISI JIEKAPCTBEHHBIMH CPEACTBAMN).

Taxum oOpa3zom, y apManeBTOB UCKIIOUCHBI KOMIIETCHIIUH 110 YIIPaBICHUIO
KOJUIEKTUBOM M OpraHU3alny (apMareBTHIECKON AEATEIBHOCTH, U OCTABIICHBI
TOJBKO KOMITETEHIIMM 110 COCTAaBJICHHIO 3asBOK. Y4THBas, 4To IlocTaHOoBIEHME
[pasurenscrBa Ne 547 ot 31.03.2022 «O06 yrBep)kaeHnu [1om0KeHUS 0 THUIICH3H-
poBaHMK (apMaLeBTUIECKON AEATEIHLHOCTH» HE MPEABIBIECT TpeOOBaHUH K 00-
Pa30BaHMIO M KBATU(HUKAILIMK pyKoBoAMTENs. [103TOMy BOHHKAET BOIPOC, MOTYT
JIU BBITYCKHUKH 110 «HOBOMY» PI'OC CIIO 3aHuMaTh pyKOBOASILIUE AOKHOCTH
(HanpuMep, ODKHOCTH 3aBEAYIOIIUX anTeKaMH), He MMesl COPMHUPOBAHHBIX
KOMIIETEHITHI.

Jnst perreHus Bonpoca 0 IPaBOMEPHOCTH Ha3HAYEHHSI BBIITYCKHUKOB «HOBO-
ro» ®I'OC nHTEpecHB! TPeOOBaHUS K IODKHOCTAM (DapMaleBTHIECKUX PAaOOTHH-
KOB CO CpefHHM (hapMaleBTHIECKUM 0Opa3oBaHueM®,

* IIpuka3 Munncrepcrsa 3apaBooxpaterus PO ot 10 pespanst 2016 r. Ne 831 «O6 yrBeprkIeHAH
KBannpukanmoHHbIX TpeOOBaHUN K MEIUIMHCKAM U (apMalleBTHYECKUM PAOOTHHKAM CO CPeOHUM
MEJIMIIMHCKUM H (papMalieBTHYeCKUM 00pa30oBaHUEM»
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B KpamudukanuoHHeix TpeOoBaHUSIX K (apMareBTHUYECKHMM paOOTHHKAM
CO CpeJIHUM O0Opa30BaHUEM IPUCYTCTBYIOT TOJIBKO JIOJDKHOCTH «(papmareBty,
«CTapimii papmaneBT», «MIAMNN (apMaleBT», a JOJDKHOCTH PYKOBOAUTEICH
(HanpuMep, TakKe KaK «3aBe/ YOI (DyKOBOIUTEINb) alTeK» ) U1l HUX HE MIPe-
ycMoTpeHsl. OcTaeTcst OTKPBHITHIM BOIIPOC O MPOXOKICHUN TaKUM BBITYCKHUKOM
[TOBTOPHOM aKKPEAMTALUH MO CIEIHMAIBHOCTH CPETHEro MpogecCHOHaIbHOTO
obpazoBanus «Dapmanys», €ciad OH 3aHUMAeT JI0JDKHOCTD «3aBEyIOLIUN arTe-
KOIt»: OyJIeT JIM COOTBETCTBOBATH €0 CHENNAIBHOCTh 3aHUMAaEMOH JIOJDKHOCTH.

JloiKHOCTH pYKOBOAMTENEH anTeK MPUCYTCTBYIOT TOJIbKO B KBanmdukam-
OHHBIX TPEOOBAHUIX K MEJUIMHCKUM H (DapMalleBTHUECKUM PaOOTHUKAM C GbiC-
wium oOpaszoBaHHEM’,

Boinmyckuuk «HoBOro» ®I'OC CIIO He mmeer mpaBa 3aHUMATh JIOJKHOCTb
PYKOBOAMTEIIS AalITEKH B COOTBETCTBUU ¢ ipodcTanaaprom «Dapmaresry, PT'OC
CIIO, xBamupUKaAMOHHBIMU TPEOOBAHUSIMH, HO UMEET 1O JIMIIEH3MOHHBIM Tpe-
6oBanusM. Jlnnensnonnsie TpedoBanus ([Tocranosnenue [IpaBurenscTBa) crosT
BBILIE B MEPAPXUHM HOPMATHBHBIX JIOKyMEHTOB BBIIIE, YeM KBaJH(UKAIIMOHHBIC
tpeboBanus (IIpukassl Muntpyzna) u npoderanaaprsl ([Ipukazer Munsnpasa).
[TosTOMy, na)ke HE MMEsl COOTBETCTBYIOIIMX KOMIIETCHIMH M 00pa3oBaHMs, BbI-
nmyckHUK «HOBoro» @I'OC CIIO umeer npaBo 3aHMMaTh JOKHOCTh PYKOBOJIHU-
TeJNs aNTeKHU.

[IpaBo dapmarieBTa 3aHUMATH JOIDKHOCTH PYKOBOAUTENSI AlITEKH MOATBEPXK-
naroT kommeHnTapun HannonansHoit @apmanesruueckoit [Tanarsr. HarmonaneHast
®apmanestuueckas Ilamata [1] npusbiBaeT antedHble CETU PyKOBOICTBOBATHCA
HOpMaMH po(hecCHOHANIBHOTO cTaHaapTa «Crenuanuct B 00JacTH yIpaBJIeHHs
(hapmaneBTHYECKOM [eATebHOCTRION®. Ha ceroqHsnHuil 1eHb eIUHCTBCHHBIN
JIOKYMEHT, YCTaHABJIMBAIOIINI BO3MOKHOCTh (papMalieBTy, NUMEIOLEMY Cpe/lHee
npodeccroHatbHOE 00pa3oBaHKe, 3aHUMATh JOJDKHOCTh TUPEKTOpa (3aBeAyIoIle-
r0) anTeyHol opranu3anuel. [IpuBoasTCs clienyrone apryMeHThl: BO-IIEPBBIX,
Ipodcranmapt ety B cuty noxe [Ipukasa Munszapasa Ne 83H, BO-BTOPBIX,
€CIIM CYIIECTBYET IPOTHBOpPEUNE B 00s3aTENIbHBIX TPeOOBaHUAX, CyOBeKT dap-
MalEeBTHYECKON AEATEIBHOCTH MOXET PYKOBOJCTBOBATbCA OJHUM M3 HUX, YTO-
OBl BBINIOJIHUTH 00513aTeNbCTBA. DTa HOpMa cojiepkuTes B 3akone Ne 247-03 or
31.07.2020 «O6 obs3arenbHbIX TpeOoBaHusIX B Poccuiickoit ®enepannmy.

IMo3unma Munsnpasa u Poc3apaBHan3opa MO CIOKUBIIEHCS CErOAHSA CH-
Tyallud COJAEPKUTCS B MHUCbMax, MOJATOTOBIEHHBIX HMH II0 YacCTHBIM 3aIlpo-
caM OOIIEeCTBeHHBIX (hapMaleBTHYeCKuX opranuzanuii (mucemo ot 20.02.2024
Ne09I1-5061, nucemo ot 03.04.2024 NeO9I1-5061/2). CyTh OTBETOB CBOAMTCS K

3 [Ipukas Munsapasa PO or 02.05.2023 Ne 2061 «O0 yTBepKAeHHN KBaIU()UKALMOHHBIX TPEOO-
BaHWH K MEIULIHCKUM U (hapMaleBTHICCKIM PAOOTHUKAM C BBICIINM 00pa30BaHHEM»
¢ Tpuka3 Muntpyna PO Ne 4281 ot 22.05.2017 «O6 yTBepkaeHun TpOheCCHOHATBHOTO CTaH-

napra «CrermanucT B 061acTu yrpaBieHus hapMaleBTHIECKOH JICATEIbHOCTHION.
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CIIEyIOLIeMY: MOCKOIbKY B [10/105k€HNN O JIMIIEH3UPOBAHUU HE COEPIKUTCS Tpe-
OoBaHUi, MPEABSBISIEMBIX K PYKOBOAUTEIIO (hapMalleBTUYECKOW OpraHHU3aliH,
ClIe/lyeT PYKOBOACTBOBaThCsl KBannduKannOHHBIME TpeOOBaHHMSIMH, YTBEPXK-
nennbivu [Ipukazom Ne 206H; a B ciyuae npumenenus [Ipoderanaapra «Cre-
LUAJIKCT B 00JIaCTH yNpaBieHus (papMarieBTHUECKOM JIeSITebHOCTHIO» IIOMHUTb,
YTO ISl 3aBElyIOIIeH anTeKoi 003aTeNIbHBIM SIBJISICTCS] HATMYUE CIICIHaTbHOCTH
«YnpaBiieHHe M IKOHOMHKA (hapMalum» - CIEHHAIbHOCTH, NPEIyCMOTPEHHON
TOJIBKO ISl paOOTHHUKOB C BBICIIMM 0oOpazoBanueM [2]. M3 naHHbIX mucem, K co-
JKaJICHUIO, HEJb3sl CJIeNIaTh OJJHO3HAYHBIN BBIBOJI, YTO (papMalieBT MOXKET 3aBE/10-
BaTh ANTEKOM.

Takum 00pa3om, penieHne 0 Ha3HauYeHNE Ha JOJDKHOCTh PYKOBOAUTEIIS arlTe-
KU BbIyckHHKa «HOBOro» ®GI'OC CIIO (6e3 cOOTBETCTBYIOIIMX KOMITETEHIINH)
OCTaeTcst Ha yCMOTpeHust paboToarelisi. DTo, 110 HAIIEMy MHEHHIO, HE B TIOJIHOW
Mepe COOTBETCTBYET €ro MnojHoMounsiM. Ho B 3TOM cBeTe MHTEpECHO OBbLIO y3-
HaTh TO3ULMI0 paboTonaress. [Jjist 3Toro ObLI MPOBEIeH ONPOC, IPUHSIN WIIH HE
NPUHSIIA OBl OHM BBIIYCKHHMKA Ha JOJDKHOCTH 3aBEAYIOIETO alTeKon U M0 KaKon
npuuanHe. Onpoc npencraButesnell padoToxarenel nokasan, 4ro 85,1% wn3 HUX
HE MPHHSUIN Obl Ha pabdOTy BBIYCKHHKA «CO C CTYJCHYECKOW CKaMbW», B OCHOB-
HOM I10 IPUYMHE OTCYTCTBUSI y HUX OIbITa pabOThI, @ HE 1O MPUYMHE OTCYTCTBHUS
ynpasieHdeckux komnereHuui. Ocranbubie 14,9% npuHsim Obl, «ECIN TOIBKO
0oJIbIIIC HEKOTO M alTeKa MaJeHbKas».

Ecnu roBoputh 0 KapbepHOM pocTe BhIMycKHUKaA «HOBOro» ®I'OC, To B am-
TEYHON OpraHu3alMi OH OrPaHUYCH B OCHOBHOM, JIOJDKHOCTAMH (hapMalieBTa.
Ecnu roBoputh mmpoko o npodeccuu papmareBra, HaIpuMep, B CBETE KOHIIEH-
un «DapmaneBT-ceMb 3B€3/1», TO CTAaHET 3aMETHO HACKOJIBKO YMEHBIIEHBI KOM-
nereHimu (apmareta’ B Poccuu, ypoBeHb MOATOTOBKH 3apyOexHOro dhapma-
1eBTa 00JIee COOTBETCTBYET KBATU(UKAIIUH KIIPOBU30P»®.

Ananu3 npodeccnoHaNBHBIX KOMIIETCHIIMH BBITyCKHUKA «HOBOro» ®I'OC
CIIO c Touku 3peHusl BayKHOCTH sl paboronareneil B 001acTu KOMITETEHIMH
MoKasai, 4to Juisd paborojareseil Ha IepBOM MECTe KOMIIETCHIMH, CBSI3aHHBIC C
peanu3anueil iekapcTBeHHbIX npenapaToB (Tadmuna 4):

7 PaszBurHe (hapMaleBTHICCKOi pakTHKU: (okyc Ha marmenra. b.: 2008. 112 ¢. CuruXoyn V-
tepHeunn, MHK. [DnexTponHsiit pecype]. Pexxum nocryma https://www.fip.org/file/1722. (nata 06-
patenus 25.10.2024).

§ bynenkoBa, E. A. Anain3 3apy0eXHOTO0 OIbITa TOATOTOBKHU KaJpOB [ls (hapMareBTHIECKOi OT-
paciu B EBpocorose / E. A. Bynenkosa, T. M. JIutBuHoBa // Pemennym. JKypHait 0 pocCHICKOM PhIHKE
JIEKapCTB M MeauIMHCKOM TexHuke. 2020. Ne 7-8. C. 79-83.
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Taonuua 4
Ananu3z npogeccuoHanbHbIX KOMREMEHYUU 8bINYCKHUKA «H06020» DI OC
CIIO ¢ mouxu 3penus éasicHocmu 0151 pabomooameret

Banabl l'lpod)eccnonam,ﬂble KOMIIETCHIIUHU

86.4 |IIK 1.3. Oxa3biBaTh HH(POPMATHOHHO-KOHCYIETATHBHYIO OMOIb HOTPEOH-
TEJISIM, MEIUIUHCKIM PaOOTHHKAM II0 BEIOOPY JICKAPCTBEHHBIX MPEIapaToB 1
JIpyTrUX TOBAPOB allTEYHOI'O ACCOPTUMEHTA;

84.5 |IIK 1.7. OdopmisATs NEPBUYHYIO yUYETHO-OTYETHYIO TOKYMEHTALIUIO;
83.7 |IIK 1.5. OcyiiecTBisiTh pOZHUYHYIO TOPTOBIIIO MEIUIIMHCKUMHU U3ICITUSIMHU U
JIPyTUMHU TOBapaMH arTeYHOTO aCCOPTUMEHTA;

83.6 |IIK 1.4. OcymiecTBIsATh POSHUYHYIO TOPTOBIIO U OTITYCK JIGKAPCTBEHHBIX
IpenapaToB HACEICHHUIO, B TOM YHCIIE TI0 JBIOTHBIM PEIeNTaM U TpeOOBaHUAM
MEJHUIIMHCKIX OpTaHn3anuii;

74.6 | TIK 1.2. OcyuiecTBisiTh MEPOIPHUSITHS 110 0POPMIICHHIO TOPTOBOIO 3aJ1a;

73.9 |1IK 1.9. Opranu3oBbIBaTh U OCYLIECTBIIATH IPUEM, XPAHEHUE JIEKaPCTBCHHBIX
CPEJICTB, JIEKAPCTBEHHOTO PACTUTEIHEHOTO CHIPhS M TOBAPOB AIITEYHOTO aCCOp-
THUMEHTA B COOTBETCTBUH C TPeOOBaHUSIMU HOPMAaTHBHO-TIPABOBOH 0as3bl;

62.4 |IIK 1.11. CoOimronath nmpaBuiia CAaHUTAPHO-TUTUEHHYECKOTO PEKUMA, OXPAHBI
TpyAa, TEXHUKH O€30MacHOCTH M IIPOTUBOMOXKAPHOH O€30MacHOCTH, HOPSATOK
JIEUCTBUSI IPH YPE3BBIYANHbBIX CUTYaLUSIX.

42.1 |IIK 1.10. OcyiiecTBasTh MEpONPHATHS 10 (GOPMUPOBAHUIO [IEHOBOH I10-
JIUTHKH;

37.3 |IIK 1.8. OdopmiIsTh 3asiBKH ITOCTABIIUKAM U OCYIIECTBISTE IPUEM TOBAPOB
alTEe4YHOr0 aCCOPTUMEHTA;

34.5 |IIK 1.1. OpraHnu3oBbIBaTh MOATOTOBKY MOMELICHUH (hapMaleBTUIecKor opra-
HM3ALUK JUIS OCYIIECTBICHHS (PapMalleBTHYECKOil AesTeIbHOCTH;

21.3 | IIK 1.6. Ocy1ecTBIsATh ONTOBYIO TOPIOBIIIO JIEKAPCTBEHHBIMU CPEICTBAMH U
JPYTMMH TOBapaMy aTEYHOTO aCCOPTHMEHTA;

AHaJTI/I3 HI/ITepaTypHBIX UCTOYHHUKOB ITIOKA3bIBACT, YTO y}lOBHeTBOpeHHOCTL
paboTtonateneii papmMareBTHIECKUMH BBITYCKHUKAMU B I1I€JIOM, W BBITTYCKHHKA-
MM OpraHM3alui CpeIHEro npodecCHOHANLHOrO 00pa3oBaHus KOIeOIeTCs B K-
pokoM jauanazone: Mocka 1 MockoBckast 061acTh - ot 45° o 40'° Gamios u3

% [Tax T.B. MOHUTOPHHT OLEHKH YPOBHSI PO(eCCHOHATBHBIX KOMIIETEHIUH BBIITYCKHUKOB (hap-
ManeBTHYeCKHX (hakynpreToB pabotonmaremsmu (PY/IH). ITo marepuanam xondepernmun XII Exe-
TOZHOW MEXBY30BCKOM MEXPETrHOHAIBHOI Hay4HO# KOH(pEpEHIIMN « AKTyalbHbIE BOIIPOCHI Pa3BUTHS
poccuiickoii papmarn» — Mnpunckue urenus, 06 nexadps —07 nexadps 2022 r., r. Cauxr-IletepOypr.

10 PesynbTaThl MOHHTOPHHIA YIOBICTBOPSHHOCTH paboToaTeNeii KaueCTBOM IOATOTOBKH BbI-
myckHUKOB 110 crienmanbHocTsiM CIIO, peanusyembim B TATIOY «PBMK» 3a 2021 rox u ompepe-
JIeHue TpeOOBaHUN PErMOHAIBHOTO PBhIHKA TPYJa K COAEPKAHMIO 00pa30BaTEIbHOM MpOrpaMMbl Ha
2022-2023 yu.r. [DnexrpoHHbIi pecypc]. Pexum nocryma: URL:https:/rbmed03.ru/wp-content/
uploads/2022/10/Pe3ynbTaTbl-MOHUTOPUHTA-PA00TOAATENeH-10-y JOBIETBOPEHHOCTH-Ka4eCTBOM-00D
asoBanns-2022.pdf. (ylata obpauierns 30.10.2024).
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100 BO3MOXXHBIX (MCCIIEJOBAaHHE MIPOBOAMIIOCH Pa3IMUHBIMU (papMarieBTHUECKH-
MH 00pa3oBaTelbHbIMKE OpraHuzanusmMu); 85 Oayuto - Kuposckas obnacts, 95
6amtoB — ButeOckas obnacts'!. AHanornyHelil pa3dbpoc HaOIOIaeTCs U B MEIH-
LUHCKOW 00pa3zoBaTesibHOM oTpaciu. YuuTbeiBas, 4to 30% nepcoHala anTeyHbIX
OpraHM3ayii, KOHCYJBTHUPYIOUIMX IOTpPEeOHTeNeH, Mpe/iCTaBiIeHa JINIAMH, HE
UMEIOIINX NpaBa (hapMaleBTHYECKOH AesTeIbHOCTH, BOIIPOC O MPUYMHAX TAKOTO
paszbpoca, mouemy padOTOAATENHN HE yJIOBICTBOPEHBI BHITYCKHUKaMU-(hapMarieB-
TamH, a paboTHUKaMu 0e3 (hapMaleBTHYECKOT0 00pa30BaHuUs YOBIECTBOPEHBI, U
BOOOIIIE KOMIIETEHTHOCTh paboToaTesell B 001acTH oleHnBaHus choOpMHUPOBaH-
HOCTH NPO(ECCHOHABHBIX KOMIIETCHIIUH BBIITYCKHHUKOB, KDUTEPUH, 10 KOTOPHIM
paboronaresnn OLEHHBAIOT BBITYCKHHKOB, IPUMEHSIEMble MU METO]| OLICHHBa-
HUSL, MOTYT SIBJISITHCS TEMaMHM JAajbHEHIINX HcciieioBaHui. 1 3To oueHb BakHbIC
TEMBbI, TaK Kak, 0Opa3oBaTeibHasi OpraHu3alyus J0JDKHA THOKO pearupoBaTh Ha
M3MEHEHHMS CUTyalluH Ha papMarieBTHUECKOM PhIHKE TPY/1a, OPUEHTUPYSICh Ha Te-
Kyliye noTpebHocTr pabotomarencii'?.

IMocnennuil TpeHa cpenu anTeyHbIX ceTeil — Ha3HAYEHUE OJIHOTO 3aBelylo-
IIEro anTeKkod Ha HECKOJBKO anTeK. BMEcTo 0HOro pyKOBOAMTENS B KaJOH
TOPrOBOM TOUYKE MOSBIISIOTCS «KJIACTEPHBIE 3aBEAYIOIINE», KOTOPbIE YIIPABISIOT
HEPCOHANIOM Cpa3y HECKOJIBKHX anTek'. K coskaneHuro, pucku Takoro mojaxoza
K YIpaBJICHHUIO alTeKaMH HE elle He OLICHMBAINCh, KaK M yIpaBlieHYecKas 3¢-
(PeKTHBHOCTH 3THX 3aBeyIOINX. HeCOMHEHHO, COKpalleHHEe YIPaBICHYECKOTO
HepcoHalla UMeeT PKOHOMUUYECKOe 000CHOBaHME B BUJE YKOHOMUM (OHJA 3apa-
OOTHOM IJIaThl, KOTAa 00JbIast 4acTh IPOIECCOB, HAIPUMED, 3aKa3, HUCXOSIINE
KOMMYHHUKAIIMU ¥ JIOKYMEHTOOOOPOT aBTOMATHU3UPYIOTCSl WIIM TIEPEIaroTCsi Me-
HEJDKMEHTY opraHuzanui. HecomMHeHHBIM ocTaercsi (pakT, 4TO MEepCOHall «Kia-
CTEPHBIX 3aBEYIOIINX» OOJBIIYIO YacTh BPEMEHH paboTaeT «0e3 MpUcMoTpay:
JUIsl o0ecrieyeHns KauecTBa paboThl B 3TOM CIIydae COTPYAHUKH alTEKU JOJIKHBI
OBITH MO0 BBICOKOJIOSUIBHBIMH, JIMOO BBICOKOOTBETCTBEHHBIMH, a (hapMaleBTH-
Yyeckre padOTHUKHU HE OTJIMYAIOTCS JAHHBIMH KQu€CTBAMH B CBOEM OOJIBIIMHCTBE.
Tak, Hampumep, «KJIaCTEpHBIC 3aBEIYIOIIME» HE BCEr/a MOTYT CBOEBPEMEHHO
OOHAPYXUTHh KOH(IMKTHYIO CHTYalMI0 B KOJUICKTHBE, OyJeT cTpajaTh COLH-
IBHO-TICUXOJIOTUYECKUH KiauMar U 3¢ dexTuBHOCT padboThl [3]. Ecim dapma-

" Macrupii A.T. Ouenka paboToJaTelsiMi KadecTBa 00pa3oBaTesbHbIX YCIYT, OKa3biBAEMBIX
BI'MVy B cucreme MOATOTOBKH MOJOIBIX CHELHAIHCTOB IS MPAKTHUECKOTO 34PaBOOXPAHEHHS. /
A.T. Ilactusrii, H.1O. Konesanosa, u np. / BectHrk Bute6ckoro rocy1apcTBEeHHOIO MEAUILIMHCKOTO
yHuBepcurera. Boim. 15. Ne 4. 2016. C.116-121.

12 ®epepanbHblil 3akoH oT 29 mexabpst 2012 r. N 273-d3 «O6 obpasoanun B Poccuiickoit de-
Jeparym».

3 Kobepuuk O. [louemy Biajenblipl anTek SKOHOMST Ha 3aBeayrommux (myOnukanus ot
24.05.2023). DaeKTpoHHBIH KypHaTI «ANTeKapby. [DnekTpoHHBIH pecypc]. Pexxum mocryma: URL:
https://pharmvestnik.ru/content/articles/Pochemu-vladelcy-aptek-ekonomyat-na-zaveduushih.html.
(1ara oopaienus 30.10.2024).
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LIEBTHI-BBIITYCKHUKH TPOIIIBIX JIET UMEIOT ChOPMHUPOBAHHBIE KOMIIETCHIIUH JUTS
YIIpaBJICHUS aNTeKOH, TO Ha3HAYCHUE Ha JOJDKHOCTh «KJIACTEPHOT'O 3aBEAyIOIle-
ro» (apmarieBra, KOTOpBI cOBCeM HE 00ydascs OCHOBAaM YITPaBJICHUS U MEHEI-
JKMEHTA, BBINVISIUT KAK MUHUMYM HOPMaTHBHO HEOOOCHOBAaHHBIM, MAaKCUMyM —
OIACHBIM JUIsl KayecTBa (papMareBTHUECKUX YCIYT alTEeUYHBIX CEeTel — BAKHOTO
YJIeHa PErHOHAIBHOTO PO3HUYHOIO (hapMaleBTHYECKOro Komruiekca. JlornaHo
00yunTh BbIycKHHMKA «HOBOTO» ®PI'OC CIIO, mpereHayIomero Ha JoMKHOCTh
«KJIACTEPHOT'0 3aBEAYIOIIETr0» Ha MPOrpaMMbl MPOPECCHOHAIBHON TIeperoro-
TOBKH TI0 YIPABIJICHUIO TIEPCOHAIOM HII MEHEPKMEHTY OpraHU3alllu.

3akimiouenne. CpaBHEHNE KOMIIETEHIIMH Y BBITYCKHUKOB «CTapoOTro» U «HOBO-
ro» ®I'OC CIIO nokaszai, uto popmupyemsie [1K 6bu1H cokparieHs! Ooiiee 4eM Ha
30% 3a cuet ymnpasiaeHueckux. KomnereHuuu BelllyckHUKA 10 «HOBOMY» DI'OC
HE B ITOJIHOI MEpe COOTBETCTBYIOT MX IPaBaM: €CTh IIPAaBO 3aHUMATh JIOJDKHOCTD
3aBEAYIOIIET0 aNTeKO, a KOMIETEHIUH Ul 3TOro HeT. Takke (apMaueBThl U
niepconan 6e3 GpapmodpazoBaHus POPMATHHO HAXOASTCS B PABHBIX YCIOBUSIX JIJIS
3aHSTHS TOJDKHOCTH PYKOBOJUTEINSI allTeKH M3-32 OTCYTCTBHS TPeOOBaHMS K 00-
Pa30BaHMIO U CTAXY B 3aKOHOJIATENIBLCTBE O JIMLEH3UPOBAaHNH (hapMaleBTHYECKOM
JESITEIBHOCTH alTeK. DTO T100aibHast mpodiema GapMaIieBTUIECKOro coooie-
crBa. HazHayeHue Ha JOJDKHOCTH PYKOBOJMTENISI aITEKU BBIITYCKHUKA «HOBOTO»
®I'OC CIIO naxoautcst Ha yeMoTpeHuu padoromatens. 80% paboronarencii He
MIPUMYT BBIITYCKHHKa Cpa3y MOCJE CTYIEHYECKOH CKaMbH Ha JIOJDKHOCTD 3aBE1y-
IOLIEH anTeKoi 1o IPUYUHE OTCYTCTBHS OITbITa PaOOTHI.

Just paboToaTesneli Ha IEpBOM MECTe Ba)KHEE KOMIIETEHIINH, CBS3aHHBIE C pe-
anm3anyeil TopapoB. OTCYTCTBUE YIPaBJICHYECKUX KOMIIETCHIMH y BBITYCKHHKA
HE TaK Ba)XHO JIsl paboToaTess Npy Ha3HAuYeHHUHU ero Ha JIOJKHOCTh PYKOBOJIH-
TeJIsl aNTEeKN; HA3HAYCHUIO OOJIBIIE MPETISITCTBYET OTCYTCTBUE OITBITA PAbOTHI, OT-
CYTCTBHE KOMMYHHKaOSIbHOCTHU U colranbHbIx soft-skills'*. Kapesepa BbimyckHH-
ka CIIO BHavase orpaHuyeHa JOJDKHOCTBIO (papMalieBTa B CBSI3H C OTCYTCTBUEM
orbiTa. JlanpHeHIMH KapbepHBIH MyTh 3aBUCHT OT aMOMIIMO3HOCTH BBIITYCKHHKA
W KeJaHus pa3BuBarbes'’. Ho anamus coBpeMeHHBIX TpeboBaHHi paboToaareneit
K JICJIOBBIM KauecTBaM Pa0OTHUKOB ITOKa3bIBACT, YTO OHM HE XOTENM ObI BUJIETH
9TH KauecTBa B BHIITyCKHUKAX.

4 Beictpoa K.C., [llanenkoBa E.B. Ananu3 jenoBbix kauecTB (hapMaleBTHYECKOro CIEIUai-
cra. // Memnuuackue stiofsl. CoopHuK Tesncos Hayunoit Ceccun MOJIOABIX YYEHBIX U CTYACHTOB.
Usnarenscrso: [TMMY. 2018. C. 269-270.

1> [[lanenkosa, E.B. CoBpeMeHHOE MOHUMAHKE Kapbepbl MOJIOBIMHU (papMaleBTHYECKUMH CIICLIH-
amictamu / E.B. Illanenkosa, C.B. Ilerposa // Hayka, oOpa3oBaHHe U MHHOBAIMHM: COOPHUK CTaTel
110 UTOTaM MEX/YHapOJHOW Hay4HO-TpakTuueckoil koHpepenuuu (Kazanp, 12 utong 2017 r.). B 3
yacTax. Crepnuramak: AMM. 2017. Y. 3. C. 70-74.
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KOMMYHUKALNOHHBIE CTPATEI'IH MEJIUAITIPOEKTOB:
noAXO0Jbl K BBIBOPY U PABPABOTKE

3axapuenko Hatanes JIMuTpueBHa

mazucmp

Honckou cocyoapcmeennuiii mexnuieckuu yHusepcumen,
2. Pocmos-na-/lony, Poccuiickaa @edepayus

Annomayus. [lannas cmamos nocésaujena 8bl00py u 6HeOPeHUI0 ONMUMANbHOU
KOMMYHUKAYUOHHOU cmpame2uil 015 YCHeWHOU peanu3ayuy Meouanpoexkmad.
B pamxax ucciredosanusi ananusupyiomcs  cywjecmeyowue cmpamezu,
coepemennbvie UHCMPYMEHmMbl U Memoobl OYeHKU ux oggexmusnocmu 6
KOHmMeKCme npo0GUICEHUsI MeOUanpoeKkma.

Knwouegvie cnoea: npoosudicenue, Meouanpoekm, — CcmpamecuiecKoe
naanuposanue, KOMMYHUKAYUOHHASL — CMPAmMe2cus, KOMMYHUKAYUOHHbLE
KAHaabl, MAHUNYIAMUGHbIE CMpamezull, KOHBEHYUOHANbHbIE —CHpamecuu,
npesenmayuoHHble CMpameuu.

Beenenue: B coBpeMEHHOM MHpE MEIHANPOECKTHI UTPAIOT BaKHYIO POJIb B
(hopMupoBaHUH OOIIECTBEHHOTO MHEHUS, BIMSAIOT HA TIOBEICHYECKNE YCTAHOBKU
mroziei. st TOro 9ToOBI YCTIEIIHO PEUINTh MOCTABICHHBIEC 33aJaul, Ba)KHO BbI-
OpaTh MPaBWIBHYI0 KOMMYHUKAIIHOHHYIO CTPAaTETHIO, KOTOpas OyJeT COOTBET-
CTBOBAaTh IEISIM NPOEKTa W OCOOCHHOCTSAM IeNeBOH ayauropuu. Llems manHON
CTaThbH — PACCMOTPETD Pa3INYHBIC THITBI KOMMYHHUKAIIMOHHBIX CTPATEruii 1 oTpe-
JIETNTh, KaKast U3 HUX MOJKET yCIIEIIHO IPUMEHUMA JUISl IPOIBIDKCHUS METHAIIPO-
exTa. B xozxe nccnenoBanns OyayT nMpoaHaNIN3UPOBAHBI CYIIECTBYIOIINE CTpaTE-
THH ¥ METOJIBI X OIICHKH.

OcHoOBHas1 YACTh:

st moHnMaHus poiau KOMMYHHKAIMOHHON CTPAaTETHH B MPOABMKCHUH Me-
JMAMPOEKTOB, CIEAYET pa3o0parbCs B TEPMUHOJIIOTHH. KOMMyHHKannoHHas
CTpaTerus IpeACTaBIIeT COO0W KOMIUICKCHBIN TUTaH ICHCTBUH, HANPaBICHHBINA
Ha JOCTI)KEHHE JIONTOCPOYHBIX eNIeH opraHu3anny uepes 3 HeKTHBHOE UCTIONb-
30BaHNE BCEX IOCTYNHBIX CPEJICTB M KaHAIOB KOMMyHHUKanuu. OHa BKIIOYAET B
ce0s1 pa3paboTKy M peann3aliio MEpOIPUSTHH, HATIPABICHHBIX Ha TTOBBIIICHHUE
y3HaBaEMOCTH OpeH/Ia, YKPEIUICHHE PEITyTaIlH, IPUBJICUCHIE HOBBIX KIMEHTOB
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U TOJepKaHue JOSUIIbHOCTH CYIIECTBYIOMMX. KOMMYHUKAlIMOHHAs CTpaTerus
OXBAaThIBAET BCE ACIIEKTHl B3aUMOJCHCTBUS OpraHU3alMd C BHEIIHUM MHUPOM,
Ha4yMHAasi OT MapKEeTUHTOBBIX KammnaHuil u PR-akTuBHOCTEH 10 KOpHopaTHUBHON
KyJIBTYPBl M BHyTPEHHUX KOMMYHUKaIwuii [1].

MeauanpoeKTbl MOTYT CITY>KUTb Pa3IMUHBIM LIEJISIM, BKJIIOYasi pacpocTpaHe-
Hue nH(OopMaIuu, 00pa3oBaHue, pa3BICUCHUE, PCKIIaMa U MTPOIBHKCHHE TOBAPOB
u ycnyr. [lociie onpeieseHus neiel mpoekTa HeoOX0UMO pa3padboTarh crpare-
THUIO €r0 MPOABMKECHUS.

C. A. Jlamok  paccMaTpuBaeT TPU OCHOBHBIX THIIA KOMMYHHUKalMOHHBIX
CTpAaTEeruil: Mpe3eHTalNI0, MAHUITYJISLINIO U KOHBeHIUIO. [Ipe3enTanonHas crpa-
TErusi COCPEOTOYCHA Ha MACCHBHOM Mepeaye JaHHBIX 0€3 aKTHBHOTO Y4aCTHs
nosrydaressi. [Ipumepsl BKIIIOUAIOT PACIPOCTPAHEHHE PEKJIAMHBIX MaTepuasoB,
MPECC-PEIIN30B U UHBIX OJJHOCTOPOHHUX WH(POPMAIIMOHHBIX KaHATI0B. MaHuUITyJIs-
[UOHHAsI CTPATETHs], HAIPOTHUB, MPEIOJIaracT aKTUBHOE y4acTUE 00CUX CTOPOH
B Ipolecce oOMeHa naHHbIMH. Ee 4acTo MCMONIB3YIOT B MAPKETHHIOBBIX KaMIIa-
HUSIX, MTOJIUTUYECKOM peKjiame M IporaraHie, TJe 1ejib — MOBIUSATh Ha MHEHUE
U noBejieHne aynutopuu. KoHBEHIIMOHANbHASI CTpaTerusi OCHOBBIBAETCS] HA MH-
TEPAKTUBHON KOMMYHHKAIUH, T/I€ YYACTHUKU B3aUMOJICUCTBYIOT Uepe3 JIHUajor.
DTOT METO/ PacIpOCTPaHEH B 00pa30BaTeNbHOM cdepe, Ou3Hece U 00IIeCTBEH-
HOW JCSITEIBHOCTH, TIIC TPEOYETCS TECHOE COTPYAHUYECTBO U OOMCH MHCHUSMHU.
Pa3bop Tpex OCHOBHBIX KOMMYHHUKAIIMOHHBIX CTPATETHid IOKAa3bIBACT Pa3HOOOpa-
3He MOJIXO0JIOB K B3aHMOJICHCTBHIO U TIepeiaue HHPOPMALIUH.

Cogeprxanue KOHBEHIIMOHAIBLHOTO MOJX0/]a K KOMMYHUKAIIUU COCTOUT B Jie-
TMOEPaTUBHOM IIPOIECCEe, TOT/Ia KaK MAHUITYJISALUS CTPEMUTCS YIPABJISTh MOBE-
JeHueM. JlaHHBIA MOJXOJA HE SIBJISIETCS CTAaTUYHBIM, a MOABEPraeTcsl peryisip-
HOMY IIEPECMOTPY U KOPPEKTUPOBKE, 0OecIeunBasi THOKOCTh U aJaliTUBHOCTH B
peIICHUN OOLICCTBEHHBIX MPOOIIEM. DTa CTpaTerus HAallpaBlicHa HA 00CCIICYCHUE
B3aUMOJICHCTBUS Pa3IMYHBIX TPYII ayJUTOPUH, BKIHOYAs TPAXKITAHCKOE OOIIe-
CTBO, C 1IeJIbIO JJOCTUKEHHSI KOHCEHCYCa U 3aKIII0YeHHsI KOHBEHILIUU — JOTOBOPEH-
HOCTEMH, KOTOPbIE MOTYT PEaIM30BbIBATHCS B MPAKTUYECKOM JASSITEILHOCTH U MO/~
JICPKUBATh CTA0OMIILHOCTH KOMMYHHUKAITMOHHOMN cpejbl [2].

B wuccrnenoBanun «CtpaTerud M TaKTUKM KOMMYHHUKALIMOHHOTO BO3JEH-
ctBus» WM. [I34710IIMHCKUN NETalnbHO HCCIEAYeT MAaHMITYJISIMOHHYIO CTpa-
TErMI0 KOMMYHHUKaluu uepe3 menua. OH OIUCBHIBaeT, Kak CpPeICTBAa Macco-
BOM WH(pOpPMALUU CO3[AI0T BUPTYAJIbHBIC CTPYKTYPBI PCAIbHOCTH, KOTOPBIC
3aMellaloT peajbHble CTPYKTYPhl M MO3BOJIIOT KOHTPOJUPOBATH MAaccOBOE CO-
3HaHue. OCHOBHAsl 1eJIb MAaHMUIYJSIIMOHHOM CTpaTeruu 3aKiII0OYaeTcsi B TOM,
YTOOBI BO3JCHCTBOBATh HA BOCIPHUSITHE M TOBCACHUC NIMPOKOH ayJIUTOpPHUH,
3a4acTy0 CKPBITHO, (DOpMHUpYs HY)KHBIC YCTAHOBKHM W MHEHHs. B MaHumy-
JISIIIMOHHON CTPATeTMU BBIICISIOT ISITh OCHOBHBIX CIIOCOOOB BO3JCHCTBUS.
Bo-niepBbix, 3TO co3maHne MU(OB, ONMMCAHUE COOBITHI U SBJICHUN B BBITOIHOM
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CBeTe, CKaKeHNEe (PAKTOB M MCHOJIb30BAHUE CTEPEOTUIIOB JJIsl CO3JIAHMUS I10JI0-
JKUTEJIFHOTO WJIM OTPULATEIbHOro 00pasa. Bo-BTOphIX, popMUpOBaHHE JTOKHBIX
anpTepHaTuB. [IpencraBiieHne BHIOOpa MEXIY JBYMSI WM HECKOJIBKUMH BapH-
AQHTaMHM, KaKAbIH M3 KOTOPBIX 3aBEJOMO BBITOJICH MaHMIYJIATOPY. B-Tperbux,
SMOIMOHAIBHOE BO3JIEHCTBHE — HCIIOJIb30BAHUE SIPKUX 00pa30B, SMOLMI U CTe-
PEOTHIIOB JUISl TIPUBJICYCHUSI BHUMAHUSI M CHIDKCHUSI KPUTUYECKOT'O MBIIILICHHS
ayJMTOpHUHU. B-4eTBepThIX, yTBEPXkKICHHE aBTOpUTETa U (POPMUPOBAHUE JIOBEPHUS
K MCTOYHHMKY MH(OpPMALUK ITyTEeM HCIIOJIb30BAHUS M3BECTHBIX JIMYHOCTEH, JKC-
MEPTOB MJIM aBTOPUTETHBIX OpraHu3anuii. B-msaTeix, co3nanue nHGOPMaIOHHON
ITyCTOTBI BOKPYT ONPE/ICIIEHHOH TEMBbI, YTOObI 3aTPy/JHUTh TOHUMAaHUE CUTYaI[H
W KOHTPOJIb HaJ Hel. [IpruMepbl MaHUITYIISIIIMOHHBIX CTPATETHi B MeIa MOXKHO
HaOJII0AaTh B Pa3JIMYHBIX ITOJUTUYECKUX KAMIAHUAX, PEKIAMHBIX aKLUSIX KPyI-
HBIX KOMITAaHMH M TPOTNaraHJucTCKUX cooduenusx. Hampumep, npeasbiOopHbIe
KaMIIaHUK 4acTO HCIIOJIB3YIOT SMOIMOHAIbHBIE 00pa3bl U JIO3YHI'H, YTOOBI TIPH-
BJIeYb M30WpaTelield, a pexiama TOBAapOB MOXET CO3/1aBaTh HMIUIIO3UIO NPEBOC-
XOJICTBA NPOJYKTa HaJl KOHKYPEHTaMH, HE TPEIOCTABIIs JOCTaTOYHBIX J0Ka3a-
TenbeTB [3].

C. A. lamok B Hay4HOH pabore «KOMMYyHHKAIIMOHHBIC CTPATErHN» OIMKCHI-
BAaeT MPE3EHTALMOHHbBIE CTPATETHH KOMMYHHMKAIMH KaK KOMIUIEKC Mep, Harpas-
JICHHBIX Ha 3(QQEKTUBHOE MpPEACTAaBICHUE U NPOABIKECHUE MHPOpMALNK, UIeH,
MIPOJIyKTOB WJIM YCIIyT. DTU CTPATETUH BKIIIOYAIOT B ce0sl pa3IMYHbIC OAXOABI U
TEXHHMKH, HAIpaBJICHHbIC HA IIPUBJICYCHNE BHUMaHUs, (POPMUPOBAHUE UHTEpECa
n yoexxaenust ayantopuu. [Ipe3eHTalmoHHbIe CTPAaTEerHy OAPa3AesIIOTCs Ha TPH
OCHOBHBIX THIIa: MPOJIBM)KEHHE, pacIIMpeHne MH(OOPMALMOHHOTO MPHUCYTCTBUS
U UMWDKMEHKHUHT. [IpOMOYyIIH aKIEeHTHpYeT BHHUMaHHE Ha aJeKBaTHOM IIpel-
CTaBJIEHUM KOMMYHHKaTHBHOTO ITPOCTPAHCTBA B KOMMYHHKAI[HOHHOW cpezie 0e3
M3MEHEHHI caMoi cpenpl. Pacimpenue nH(OPMAMOHHOTO MPUCYTCTBHUS MPE-
roJjiaraer yBeJandeHue oobeMa MH(OpMaluK U pacIIUpEeHHe 0XBaTa ayIUTOPHUH.
VMHDKMEHKMHT BKJIIOYaeT B ce0sl M3MEHEHHE KOMMYHHKATHBHOI'O MPOCTPaH-
CTBa, YTO MOXKET IPUBECTH K U3MEHEHUIO CTPYKTYpbl KOMMYHHUKAI[HOHHOW cpe-
Jb1. UTOOBI yCTICIIHO MPUMEHSTH PE3EHTAIIMOHHBIE CTPATET UK, BAXKHO TIOHUMATh
pas3ynyus MKy AByMs THIIaMH KOMMYHHUKaIMU. B onHOM ciydae uH(popMarus
repeiaeTesi Kak Crnocod OOLICHUs MM B3aMMOJCHCTBHS, a B APYrOM — IIpel-
CTaBJISIETCS KaK Psil B3aMMOCBSI3aHHBIX TOUEK 3peHHst. KOHBEeHIIMOHAILHBIE CTpa-
TEruy KOMMYHHUKAIMK 0a3UPyIOTCSl Ha IEPBOM THIIE 3HAaHHUI U BKIIIOYAIOT B ce0s
MIPOEKTHI ¥ CTPAaTeru. MaHHUIYJISTUBHBIE CTPATETHH IIOCTPOCHBI HA BTOPOM THIIE
3HAHHUH U BKITIOYAIOT MCIIOIb30BaHKE MPOTAran ibl, pekiiaMbl 1 ujaeosnoruu. Coot-
BETCTBEHHO, TPE3CHTAIMOHHBIE CTPATEIHU TAKXKE Pa3IMYaroTCsi B 3aBUCUMOCTH
OT TUTIa 3HAHUSI.

[lepBbIM m1arom B pa3zpaboTKe MPE3CHTAMOHHOI CTpaTeruy SBISETCs OIpe-
JieJIieHne 1eieBoit ayantopuu. IloHnManne HyX/I 1 HFHTEPECOB KOHKPETHOH Ipyn-
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bl JIFOJICH TIO3BOJISIET CO3/1aTh KOHTEHT, KOTOPBIN Oy/IeT MaKCHUMaJIbHO I0JIE3eH
M MHTEpEeCeH MMEHHO Ul HUX. KpoMme Toro, npaBuiIbHO BHIOpaHHAsS LieyieBas ay-
JUTOPHS TOMOTaeT ONTUMH3MPOBATh BHIOOP KaHAJIOB M (POPMATOB KOMMYHHUKa-
I[1M, YTO 3HAYUTEJIBHO MOBBIIIAET IIAHCHI Ha ycrieX. BTopol BakHBIN 2J1eMEHT
NPE3CHTAIIMOHHON CTPATErny - MOAroTOBKa KOHTeHTa. KauecTBo, yHUKAILHOCTh
U yOenTeIbHOCTh MAaTEPHAJIOB HANPSIMYIO BIHMAIOT HA 3(Q(EKTHBHOCTh KOMMY-
HUKaluKu. XOpPOUIMH KOHTEHT JOJDKEH ObITh MH()OPMATUBHBIM, MHTEPECHBIM U
COOTBETCTBOBATh OXKUIAHHSM LENIeBOI ayAMTOpUH. TpeTHii KOMIIOHEHT - BBIOOP
KaHajla KoMMyHuKanuu. CoBpeMeHHbIE IIU(POBBIC IIATPOPMBI, TAKUE KaK COLH-
JIBHBIE CETH M MECCEHJUKEpBI, MPeJIaraloT pa3HooOpa3Hble BO3MOXKHOCTH JUISI
pactipoctpanenus nHpopmannu. OTHAKO NPAaBUIBHBIA BIOOP KaHalla 3aBUCHT OT
crienudUKN ayAUTOPUU U Liesiell KOMMyHHKauu. 1 HakoHell, 4eTBepThIH KOM-
MOHEHT - aHanu3 3(dexkTHBHOCTH. PeryssipHbIii MOHUTOPHHT U OLICHKA pe3yJlb-
TaTOB IMO3BOJIAIOT OLECHUTH YP(PEKTUBHOCTh CTPATETHMH U BHECTH HEOOXOIMMBbIE
KOPPEKTHBBI JUIS YIIy4IIeHUs] OyylMX KOMMYHHKalUui. Bce 3TH KOMIOHEHTHI
paboratoT BMecTe, co3/laBas MOILIHBIA MHCTPYMEHT ISl YCIICITHOTO MTPOJIBHKE-
HUS ¥ [IPEACTABICHUSI HHPOPMAIIMK B COBPEMEHHOM KOMMYHHKAIIMOHHOM IIPO-
cTpaHcTie [2].

OTH CTpaTeruy UrParOT BAYKHYIO POJIb B pa3paboTKe U peaan3aliy MeIHampo-
€KTOB, TaK KaK OHH ITOMOTAIOT JOCTHUYb OIPEAEICHHBIX lieJiel U BO3eHCTBOBATh
Ha ayIMTOPUIO Pa3IMYHBIMU crioco0aMu. KOHBEHIIMOHHASI CTpaTerys 3aKIII04aeT-
Cs1 B MCIIOJIB30BaHUH YK€ CYILECTBYIOLIUX TPAJULIUH U IPABHJI, KOTOPBIE TIOHSTHBI
ayauropur. OHa IOMOTraeT co3/1aBaTh MEAUAIPOYKThI, KOTOPBIE COOTBETCTBYIOT
OYKMJIaHUSIM 3pUTEJIeH U YuTaTelNei, TeM CaMbIM YBEJINYMBAs UX MHTEPEC K MPOEK-
Ty. MaHUITyJISITUBHASL CTPATETUs HCIIOJIB3YETCs JUIS TOTO, YTOOBI BIMSTH HA MHE-
HHE U 1oBeJeHne ayuropur. OHa BKIIIOYAET B ce0sl HCIIOJIb30BAHUE PA3ITMYHBIX
METOJIOB BO3/ICHCTBUS, TAKMX KaK SMOLMOHAIbHAS MaHUITYJISILMS, CO31aHHIE CTe-
PEeOTHIIOB 1 JIp. MaHUITyISITUBHASL CTPATET s TO3BOJISIET YIIPABIISATH BOCIPUSITHEM
U peakiyel ayJJuTOPHHU, YTO MOKET OBITh MOJIE3HBIM MPHU CO3JaHUM PEKIaMHBIX
KaMITaHUH WM MOJMTHYECKUX aruTallMOHHBIX MarepuaiioB. [Ipe3eHTanuoHHas
CTparerusi MPUMEHsIeTCsI JUIsl TIPEJICTaBICH s HHPOPMAIUU TaKUM 00pa3oM, 4To-
Obl OHa ObLIa JIETKO BOCIIPHHMUMAaeMa M 3allOMHHaeMa. JTO JIOCTHIaeTcs 4yepes
UCIIOJIb30BAaHHE PA3IMYHBIX BU3YaIbHBIX ¥ TEKCTOBBIX 3JIEMEHTOB, CTPYKTYpPHPO-
BaHME MaTepHaja U co3JlaHue sipKux oopa3oB. [IpeseHTanioHHas cTpaTerus 0co-
OEHHO Ba)kHA IIPH CO3JaHUM 00pa30BaTENbHBIX M HAYYHBIX MEIUAIIPOCKTOB, I'/1e
HEO0OXO0IMMO JIOHECTH CII0XKHYI0 HH()OPMALIUIO /10 IUPOKOH ayAUTOPHH.

Momuanosa /I. . paccmatpuBaeT paziM4yHbIe METO/BI pa3paboTKU KOMMY-
HUKalMOHHBIX CTPATErHi UIsl MPOABMIKEHUSI MEJNAIIPOSKTOB B YCIOBUSX LU (D-
poBoii smoxu. OHa aKIEHTHPYeT BHUMaHHE Ha HCIIOJb30BAaHHM COBPEMEHHBIX
TEXHOJIOTUH ¥ WHCTPYMEHTOB JUISL JIOCTMIKEHHS MaKCHMAJIbHOH 3(QeKTHBHO-
CTH B IPOJBIKCHUU KOHTEHTA. BO-TIepBbIX, UCIIOIB30BaHHE COLMAIBHBIX CETEeH
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MPEIOCTaBIAET YHUKAJIbHYIO BO3MOXKHOCTb JAJIsl B3aUMOJICHCTBUS € ay IUTOpUEH,
MIPOBEICHUS] KOHKYPCOB U aKLUH, CO3aHMsI TEMAaTHIECKUX TPYIIT 1 0OMEHa KOM-
MEHTapUsIMH. DTO CIIOCOOCTBYET YKPEIUICHHIO CBS3EH C IIENEBON ayIUTOpHEH M
CTUMYJIMPOBAHUIO MHTEPECA K KOHTEHTY. BO-BTOPBIX, KOHTEHT-MapKETHHT UTPa-
€T KIIIOUEBYIO POJIb B JI000I KOMMYHHMKAIMOHHON cTparterun. Co3maHue Kade-
CTBEHHOT'O U aKTYaJIbHOI'O KOHTEHTA, YYUTHIBAIOIIETO TTOTPEOHOCTH ayTUTOPHH,
MOTHUBHPYET I10JIb30BaTeIeH BO3BPAIAThCS 32 HOBOW MH(opManuen. B-tperbux,
SEO-ontumu3aiyst yirydiaeT BUAMNMOCTh CaliTa B ITOMCKOBBIX CHCTEMax, IpH-
BieKas Oorplie Tpaduka W yBEIMUYMBAS BEPOSITHOCTH TOTO, YTO ITOJIH30BATEIH
HalIyT ¥ 3aMHTEPECYIOTCS IPOEKTOM. B-ueTBepThIX, e-mail MapKeTHHT moazep-
JKHUBAeT CBA3b C ayAUTOPHEil, HAIOMHUHAsL O IPOEKTe ¥ HHPOPMHUPYS O HOBOCTSIX
U CIICNMAIBHBIX TPEJUIOKEHUX. B-IIATHIX, pekiiaMa Ha pa3iIM4HbIX M1atdopmax,
TaKMX KaK KOHTEKCTHas pekjiama, OaHHEepbl M BUIACOPOJIMKH, ITOMOTAeT IMOBbI-
CHUTh Y3HaBaeMOCThb OpeHJa U NpHBJIEYb HOBBIX ITOJb30BaTeiell. Hakonen, map-
THEPCKHE MPOTPAMMBI PACHIMPSIOT ayIUTOPHIO M YBEIHMYHBAIOT OXBAT IPOEKTa,
CIIOCOOCTBYSI €T0 YCIICITHOMY TPOABHKECHHUIO. DTH METO/bI, KXl N3 KOTOPBIX
00J1alaeT CBOMMH OCOOEHHOCTSAMH U MOJKET OBITh aJallTUPOBAH B 3aBUCUMOCTHU
OT KOHKPETHBIX LIeJeH U XapaKTePUCTUK MENAIPOEKTa, B COBOKYITHOCTH TT03BO-
JSIFOT IOOMTHCSI HAWITYUIINX PE3YJIbTaTOB B IPOABMKEHHH KOHTEHTA M TIPUBIICUE-
HUU HOBOH ayauropui [4].

Takum 00pazoM, MOXKHO CeNaTh BBIBOJ, YTO KOMMYHHKAIHOHHBIE CTpaTe-
rMA MOTYT OBITh HMCIOJIB30BaHBI JUIS MPOJBIDKCHHS Menuanpoekra. Mccneno-
BaHUs IIOKA3bIBAIOT, 4TO (G (PEKTHBHOE NPOABIKEHHE TPeOyeT MCIOJIb30BaHU
KOMIUIEKCHOTO IOJIX0/Ia, BKJIIOYAOIIEr0 KOMOWHALIMIO Pa3JIMuHbIX CTPATEruil U
MeTOJI0B. BaykHO MCIOIB30BaTh COLMANBHBIE CETH AJIS B3aUMOJICHCTBUSA ¢ ayIu-
TOpHeH, MyOIMKauy KOHTEHTA U ITPOBECHNUS PEKIaMHbIX KamraHuid. KoHTeHT-
MapKETHHT UTPacT KIIOUEBYIO POJIb B YCTAaHOBJICHUHN JOBEPHSI M IPUBICUCHUH HO-
BBIX oAnucunkoB. SEO-onTuMu3amnms moMoraeT yIydnTh BUIIMOCTh TPOEKTa
B IIOMCKOBBIX CHCTEMaX, a €-mail MapKeTHHT IOJIeP)KUBAET CBA3b C CYIIECTBY-
IOIIMMHU KJIMEHTaMH U MPUBJIEKaeT HOBBIX. PekaMHble KaMIIAHUU Ha Pa3IUYHbBIX
riaThopMax Mo3BOJISIOT TapreTUPOBaTh PEKIaMy Ha KOHKPETHBIE ayJIMTOPHU U
orciexxuBarh pesynbrartsl. Influencer marketing, PR 1 CMMU, a takxe opranu-
3aIust MepONpHUATHH 1 ncrnonb3oBane CRM 1 aHaIWTHKY TaHHBIX TaKXKe SIBIIS-
FOTCSI B)KHBIMH COCTaBIJIIOIIMMH YCIEITHOTO NpoaBrkeHus. Kaxmas u3 »tux
CTpaTeruii IMeeT CBOM CHIIbHBIC M c1a0ble CTOPOHBI, U Haubosee 3((EeKTUBHBII
MOAXOJ 4acTo Tpedyer Mx KoMOuHanmu. [103TOMy BaKHO NMPOBECTH TINATEIb-
HOE HCCJIEeI0OBAaHNE PBIHKA, ONPEJCNIUTh LENEeBYI0 ayTUTOPUIO M COCTaBUTH IJIaH
TIPOJIBMKEHHMSI, KOTOPBIN YUUTHIBAECT BCE BBIIICNIEpeUrcIeHHbIE (akTophl. Takoi
KOMITJIEKCHBIH TT0/IXO/1 MO3BOJIUT YCIICIITHO MPOJBUTaTh MEIUANPOCKT U JOCTH-
raTh MMOCTaBJICHHBIX LENCH.
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KOHIEINTYAJU3AIOUSA NOHATUA «<MEJUATIPOEKT» U ETO
CTPYKTYPHBIE 2JIEMEHTBI

3axapuenko Hatanes JIMuTpueBHa
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Honckou cocyoapcmeennuiii mexnuieckuu yHusepcumen,
2. Pocmos-na-/lony, Poccuiickaa @edepayus

Annomayusn. B cmamve uccredylomcs NOHAMUA  MeOUANPOeKmMda U
paccmompenvl  Kaiouegvle  dNeMeHmbl, (QYVHKYuu U dmanvl  paspadomxu
meduanpoekma. A maxce u3yUeHvl MYTbMUMEOUAUHCTNDYMEHTNbL, KOMOopble
UCNONB3VIOMCA 0718 NPOOBUNCEHUSA MeOUanpoeKma.

Kntouesvie cnosa: meouanpoexm, MyTbmumMeOutinvle  UHCIPYMEHMb,
KOHYenmyanusayus, paspadomka meouanpoexmd.

Beenenue: 3HaueHNE MEIMANIPOEKTOB B COBPEMEHHOM Meauacpesne moadep-
KHMBAET aKTyaJbHOCTh BOIIPOCA O CTPYKTYPE MEIMANPOEKTOB U METOaX MX aHa-
nu3a u oueHkH. [Ipobnema 3akimodaercst B OTCYTCTBUM YETKOTO OMPENEIICHHS U
CHCTEMHOT'0 TIOAX0/a K MEIHANpPOEKTaM, a TakKe B HEOOXOJMMOCTH pa3paboTKu
METOJIOB JIJIsl OIIEHKU UX (P (PEKTHBHOCTH. YTIyOIeHHOE H3YICHHE CYIIECTBYIO-
WX KOHLENINH MEAWATPOEKTOB M UX CTPYKTYPHBIX COCTABJISIOIINX MO3BOJIUT
BBISIBUTh YHUBEPCATbHBIC MIPUHINIBI U KIFOUEBBIC HJIEMEHTHI, BAXKHBIC JUIS BCEX
mpoexToB. Kpome Toro, BaskHO MpUHIMATh BO BHUMAHHE BO3ICHCTBHE COBPEMEH-
HBIX TEXHOJIOTHH Ha CTPYKTYPY ¥ GYHKIIMOHNPOBAHUE MEHAMIPOECKTOB, TOCKOIIb-
Ky OHH KapIWHAJIBHO TPaHC(HOPMUPYIOT TPAJUIMOHHBIE CIIOCOOBI KOMMYHHUKa-
LIUH ¥ OTKPBIBAIOT HOBBIE BO3MOXKHOCTH JIJISl PEATTM3AIIH KPEATUBHBIX UJIEH.

OcHoOBHas1 YACTh:

MenananpoeKT MpeacTaBIseT COO0H CIIOKHBIN MPOIYKT, 00bEIMHSIONTHNA pa3-
TUYHBIE Mena (TeKCT, ayauo, BUIeo, rpadrka), HalIpaBICHHBIN Ha TOCTIKEHUE
KOHKpeTHOH nenu. OCHOBHas 3ajada MEQHaNpoeKTa — IepefaTh COOOIIEeHHE,
MIpHUBIICYb BHUMAHUE K Tpobieme, chopMHPOBaTH OOIIECTBEHHOES MHEHHE, TIPO-
JBUHYTH TOBAp WM yCIyTy, O0Oy4NTh ay JUTOPHIO U Tak Aajnee. CyIecTBYIOT Ba
MOJX0/a K PACCMOTPEHHIO MOHSATHS «METUAIIPOCKT.

A . banamoB paccMaTpuBaeT MPOEKT KaK KPaTKOBPEMEHHYIO MHUIINATHBY,
LIeJTb KOTOPOH 3aKJII0YAeTCs B CO3/IaHUN YHUKAIBHBIX TOBAPOB WIIH YCIIyT. B nan-
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HOM Clydae NpPOEKT HE HAXOJIUTCS B M3OJIALUH, a B3AaUMOJICHCTBYET C BHEIIHEH
CpeIoH, MOIBEPTasiCh BO3JCHCTBUIO pa3IHIHBIX (pakTopos [1].

ITo onpenenenuto . B. Hukummna, MeauanpoekT — 3TO YHMKaJIbHBIH Me-
JUAMpPOIYKT, OT Hadajga pa3pabOoTKH A0 pealn3alid, oONaaronnii Mpu3HaKa-
MH HOBU3HBI, CO3/IaBa€MbIi 110]] PYKOBOACTBOM HAaCTaBHHMKA C HCIIOJIb30BAHHEM
WHHOBAIMOHHBIX MEAMAMHCTPYMEHTOB. MeAnamnpoeKTsl MPEACTaBISIOT Cco00M
MYJIbTUMEAMHHBIE TPOJYKTHI, BBIIOJIHSIONNE HH()OPMAMOHHO-IT03HABATEb-
HBIE, CONMAILHO-KYJBTYPHBIC M pa3BieKaTeNbHble (QyHKIMH. MeauarpoeKThl
muddepeHnIpyIoTCS B 3aBUCUMOCTH OT CBOMIX IIEJIEBBIX M TEMATHUECKHX Xa-
PaKTEPUCTHK, a TAKXKE MO YPOBHIO BOBJIECUCHHBIX UEIOBEUECKUX M (DHHAHCOBBIX
pecypcoB, YHCIEHHBIX U BPEMEHHBIX IapameTpoB. Kak mpaBuio, OHU OpUEHTH-
poBaHbl Ha HMH(OPMAIOHHO-NIO3HABATENIBHYIO, COLUAIBHO-KYJIBTYPHYIO HIIH
pa3BiieKaTEeNbHYIO IEATEIbHOCTS [2].

OCHOBHBIE 331241 MEIUAINIPOEKTa 3aKJII0YAIOTCS B (DOPMHUPOBAHUH OTHOIIE-
HUH, BIUSHAN HA BOCIIPUSATHE MPOOJIEMBI, TIOBBIIICHUN BOBJICUEHHOCTH U YPOBHS
o0Opa3zoBaHus, HHHOPMUPOBAHUN AYJUTOPUH O 3HAYMMBIX COOBITHUSAX W TEH/CH-
LUSAX, NIPUBICYEHUM BHUMAHUs K COLMAIBHBIM IIPOOJIEeMaM, CTUMYJIHPOBAHUU
OOIIIECTBEHHOMN TUCKYCCHH, MTPOABIKCHUN UICH U IIEHHOCTCH, MOICPIKKE COLHU-
IBHBIX WHULUATUB M NPOEKTOB, & TAK)KE CO3JaHUM IMOJIOKUTEIHLHOTO HMHJDKA
opraHuzaiyu win operna [3].

Ananu3 QYHKIMH MEAUANPOEKTa TO3BOJISIET BBISIBUTH IIUPOKHH CIIEKTP BO3-
MOJKHOCTEH, KOTOpBIE IPEJOCTABIISIET 3TOT MHCTPYMEHT. O3HAKOMHUMCS C OCHOB-
HBIMH (DYHKIUSIMHA MEIUATPOEKTOB [1]:

1. UnpopmanuonHas QyHKIUS: MEIUANPOEKTHI CiTyKaT 3()(HEeKTHBHBIM CIT0-
co0OM repeiaun 3HaHuH, ujei 1 cooOIeHNH. DTO 0COOCHHO aKTYaJIbHO B YCIIO-
BHSIX pacTyliero oobeMa HH(POPMaIMK 1 HEOOXOANMOCTH OTIEPATHBHOTO JOCTYIA
K HEH.

2. ®opMupoBaHUE OOIIECTBEHHOTO MHEHUS: MEIHAIIPOCKTHI CITIOCOOHBI OKa-
3bIBaTh 3HAUUTEIBHOE BIHMSHHE HAa MHPOBO33PEHHE U IOBEJCHUE ayAUTOPUH,
CrocoOCTBYsl (hPOPMHUPOBAHUIO OOIICCTBEHHBIX IICHHOCTEH M yOSKIeHHA. DTa
(yHKIMS J1es1aeT MeIManpoeKThl MOIIIHBIM HHCTPYMEHTOM ISl BIMSIHUS Ha 00111e-
CTBEHHOE CO3HAHHE U COIMAIbHBIC H3MEHEHHUSL.

3. ObpazoBarenbHas QyHKIUSA: MEIUHHBIC TIPOCKTHI MOTYT CITYy)KHTh HHCTPY-
MEHTOM OOy4eHHs, TTIOMOoTasi ayANTOPUH PacIIMpsTh CBOW 3HAHMS M Pa3BUBATh
HOBBIE HaBBIKU. JTa (DYHKINSA CTAHOBUTCS Bce OoJiee BaKHOM B 310Xy LU(POBH-
3allUM U OHJIaliH-00pa3oBaHusl.

4. PexnaMHast pyHKIHMS: MEIUAITPOCKTHI HCIIOJIB3YFOTCS ISl IIPOABHIKEHUSI TO-
BapoB, YCIyT U OpeH10B. D((heKTHBHBIE peKJIaMHbIE KAMITAHUH, TOCTPOSHHbIE Ha
OCHOBE MEAMAIPOEKTOB, MOTYT CYIIECTBEHHO MOBBICUTH Y3HABAEMOCTh OpeHIa 1
YBEIMYHUTH MPOAAXKH.
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5. CoumnanbHasi GYHKIMS: MEIUAIIPOCKTHI MOT'YT CIIOCOOCTBOBAThH PEIICHUIO
COLMATEHBIX TPOOJIEeM, MOBBIIMICHUIO OCBEJOMICHHOCTH O Ba)KHBIX BOIMPOCAX H
CTHMYJINPOBAHHUIO OOIIECTBEHHBIX M3MEHEHHH. DTO MeNaeT MX HEe3aMEHHMBIM
MHCTPYMEHTOM B O0phOe 3a yJIy4llleHHe KauecTBa )KU3HHU U pa3BUTHE OOIIECTBA.

6. PasBiekatenbHas (yHKIMS: CO3JlaHHUE PA3BJICUCHUH M JIOCTaBJICHHE YJIO-
BOJIGCTBUS AyTUTOPUN OCTACTCS BAXKHOU 3a/avyell MEAHAIIPOCKTOB. XOPOIIO BHI-
TTOJTHEHHBIE TIPOEKTHI MOTYT HE TOJBKO pa3Biedb, HO U BIOXHOBHUTH, 00OTaTUTh
KyJIbTYpPHBII Oarak 1 OCTaBUTh NPUSTHBIC BOCIIOMUHAHUSI.

Takum 00pa3om, MOKHO clieslaTh BBIBOJI, YTO MEIHAIIPOCKT MPEICTaBISIET
co00W KOMIUICKCHBI TPOMYKT, OOBCAUHSIONINN Pa3IMYHbIC BHUIBI MEIHA IS
JOCTIDKEHUS ONpEACTCHHBIX Ieneil. OH MOXKET HCIIONB30BAThCA B PA3ITHIHBIX
cdepax, TaKMX KaKk KOMMYHHUKAIIUH, MAPKETHHT, 00pa30BaHUE U JPyTHe, I/Ie Tpe-
OyeTtcs nepenaya nHGOPMAIIMK U BO3/ICHCTBUC HA ayAUTOPHIO.

N.A. 3anenuna BEIIEISCT MMATH OCHOBHBIX THUIIOB MEAHAINIPOCKTOB: MUCCIIEIO-
BaTEeNbCKHE, TBOPUECKUE, UTPOBBIC, HH(OOPMAIIOHHBIE M KYJIbTYPOIOTHICCKHE.
Kaxplii TUIT XapaKkTepu3yeTcsi CBOMMH OCOOCHHOCTSIMU | LeJsiMU. [IpoeKThI nc-
CJIC/IOBATENILCKOTO XapakTepa TPeOYIOT aKTyajJbHOCTH, YETKOCTH IIejeH, ooie-
CTBCHHOTO 3HAYCHUS, CTPYKTYPHI B MeTo0B. OHU HAIpaBJICHBI Ha pa3peIIcHUC
KOHKPETHBIX BOIIPOCOB M TOCTI)KEHUE YCTAHOBICHHBIX pe3ylbTaToOB. B oTimune
OT HHUX, TBOPYECKHE IPOSKTHI HAIIEJICHBI HA CO3/IaHKE 3aHUMATEILHOTO U HOBa-
TOPCKOTO MPOJyKTa 0e3 CTPOroro perjaMeHra. 3/1ech Ba)kHa CBOOO/A CaMOBBI-
paKEHUS 1 MHHOBAIIMOHHOCTH. VITPOBBIC MPOCKTHI CTABAT UTPY B IICHTP BHIMA-
HUS, IPEIOCTABIISISI YIaCTHUKAM BO3MOYKHOCTH TIPOSBUTH CBOE TBOPUYECTBO UEpPE3
UTpOBbIE CUTyaluu. Takue NpoeKThl MOI'YT ObITh KaK pa3BlieKaTeIbHBIMH, TaK U
oOyuatommmu. MH(pOpMaoHHbIE IPOEKTHI COCPE0TOUCHBI Ha cOope, aHanu3e
u 0600mennn nHpopManmu. VX 1ens - mpeqoCcTaBleHHE TOYHBIX U IMOJIC3HBIX
JaHHBIX ayauTOpuH. KyIpTypomorndeckne mMpoeKThl OCBEIIAIOT HCTOPUIECKUE 1
KyJIbTypHbIE SIBJICHHS U COOBITHSI. OHH CIIOCOOCTBYIOT COXPaHEHHUIO KYJIBTYPHOI'O
HacJIeIUsl U TTOBBIILICHUIO YPOBHSI 00pa3oBaHus HaceleHus [4].

JI. T1. Ulecrepkuna u A. P. MapdurpiHa cUuTaroT BaKHBIM auhdhepeHIpo-
BaTh MEIMAIPOCKTHI HA OCHOBE HECKOJIBKUX KpUTepHeB. Bo-mepBrIX, MO meIeBo-
My Ha3Ha4YCHHIO U XapakTepy 3aIIaHMPOBAHHBIX U3MEHEHHH MOXKHO BBIJICIHTH
WHHOBAIIMOHHBIE, PECTaBPAIL[IOHHBIC H IT0/IEPXKUBAIOIINE ITPOCKTHL. BO-BTOPBIX,
1Mo 00JTaCTH JESITeIBHOCTH MEIUANPOCKTHI MOTYT OBITH 00pa30oBaTeIbHBIMU, Ha-
YYHO-TEXHUYECKUMH, KYJIbTYPHBIMH, MAaTPHOTHICCKUMH, MPOCBETHTEIHECKUMH,
pa3BileKaTeIbHBIMH, KPAeBEAYECKUMH HJIM ITOJIMTHYCCKUMU. TpeThsi Kareropus
OCHOBaHa Ha croco0ax (UHAHCHPOBAHMS: IPOEKTHI MOTYT OBITh MHBECTUIMOH-
HBIMH, CIIOHCOPCKUMH, KPEIUTHBIMHU, OFOPKCTHBIMA HIIH OJIarOTBOPHUTEITEHBIMHU.
UeTtBepTast KaTeropus ONpPeIeNsIeTcs IUTEIHHOCTRIO peaTn3aliy MPOeKTa: Kpa-
TKOcpouHble (1-2 rona), cpeaHecpounsie (3—5 net) u nonrocpounsie (10—15 ner).
Haxkowner, msitasi KaTeropusi y4uThIBaeT MacliTad MPOEKTa: MUKPOIPOEKTHI, Ma-
JIbIE TIPOEKTHI K METapOeKThI [5].
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OCHOBHBIMH COCTABJISIIOIIMMH MEIUAIIPOCKTA SIBIISIIOTCS KOHIICTIIHS, CLieHa-
pUii, IU3aiiH, TEXHUYECKHE pelIeHus], KomManaa u puHancupoBanne. KoHnenmus
MPEICTAaBISACT COOOW OCHOBHYIO HIICIO TPOEKTa, KOTOpasl MOJUKHA OBITH YETKO
chopMyIHpOBaHa M MOHATHA Bce komaHae. OHa 3a/aeT HANpaBJICHUE M OMpe-
nensiet nenu npoekta. ClieHapuii — 3To MOAPOOHBIN TIaH AEHCTBUI, KOTOPBIH
OIINCHIBACT Ka)KI[bIﬁ 9Talm MmpocKTa, Ha4YuHas OT HepBOHa‘IaHbHOﬁ UJICHU U 3aKaH-
YyKMBasi KOHEYHBIM pe3ysbraroM. OH IIOMOraeT KOOpPAWHHPOBATh YCHJIMS BCEX
YYaCTHHKOB ¥ CJIEANTH 332 XOJOM BBINOJHEHHs padoT. J[M3aifH BKIIOYAET BHU3Y-
anpHOE 0(OPMIICHHE TTPOEKTA, TAKOE KaK JIOTOTUIIBI, IIPUQTHI, IIBETOBBIC CXEMBI
W APYTHE JIEMEHTHI, KOTOPbIE TAPMOHUPYIOT MEXKIy COOOW M COOTBETCTBYIOT
0011t KOHIIENUY mpoekTa. JIn3aitH BakeH AJIsl CO3/IaHUs €AMHOTO CTHJIS U TTO/I-
JACPKAHUA UACHTUYHOCTHU ITPOCKTA. Texuuueckue peuIicHus nmoaApasyMeBarOT BbI-
00p M HCIOIb30BaHNE HEOOXOIMMBIX IPOIPAMMHBIX U amNapaTHBIX CPEJICTB YIS
CO3JJaHUS M pacnpocTpaHeHust KoHTeHTa. COBPEMEHHBIE TEXHOJIOTUH TTO3BOJISIOT
CO3/1aBaTh BEICOKOKAYECTBEHHBIC MEAUAIIPOAYKTHI, OTHAKO IPABIIIEHBIN BEIOOD U
WHTETPALUs ITUX PEIICHUI UTParoT KIIFOYEBYIO poib. KomaHma cocTouT U3 mpo-
(heccHOHANBHBIX CIICIHAIUCTOB U3 Pa3IMYHBIX 00JIACTEeH, TAKUX Kak JKypHaH-
CTHKa, IPOrpaMMHUPOBaHUE, TU3aliH U MAPKETHUHT, KOTOPbIE COBMECTHO PadOTaIOT
HaJl TpoekToM. VX pa3zHooOpasue M OIBIT MO3BOJISIOT PEaM30BaTh CIOKHBIE U
WHHOBAIMOHHBIE MPOEKThl. DUHAHCHPOBaHUE BKIIOYAET OI0/KET, HEOOXOIMMBbIH
JUTS TIOKPBITHSI BCEX 3aTPaT, CBS3aHHBIX C IMPOU3BOJICTBOM M PACIPOCTPAHCHUEM
MeananpoekTa. JpPeKTHBHOE yIpaBieHHe (UHAHCAMHI TOMOTAeT U30ekKaTh U3-
JUIITHUX PAacX0/I0B U 00ECTIEYNBAET YCTOWINBOE Pa3BUTHE MPOCKTA.

MynbsTHMeAUIHHBIN TIpoJfocep U aBTop caiita «Cunamenua» O. CunaHTbeBa
CUMTAET, YTO KJIIOYEBHIC XAPAKTEPUCTUKU MEHANPOEKTa 3aKJIIOYAIOTCS B €ro
MYJIbTUMEIUHHOCTH, HHTEPAKTUBHOCTH ¥ CHOCOOHOCTH a1allTHPOBATHCS K N3Me-
HeHMsM. LIupokuit CIeKTp MYyJIbTHMEAHaWHCTPYMEHTOB, TAKMX KaK TEKCTOBEIC
MaTepuaisl, Gororpaduu, aynano- U BUACOKOHTEHT IMO3BOJSIIOT CO3/AaTh Ooiee
MIOJTHOE M TITy0OKOe Mpe/CTaBIeHHe O TeMe MEeIHalpoeKTa, 00ecTIeunBas ayIu-
TOpHUIO OoJiee OOraThiM U Pa3HOOOPA3HBIM OIBITOM B3aWMOJICHCTBUS C KOHTCH-
TOM. IHTEpakTUBHOCTb MO3BOJISIET MOJIB30BATEIISIM AKTUBHO B3aMMO/ICHCTBOBATh
C KOHTEHTOM, JieJias Iporecc Ooiee yBJIEKaTeIbHBIM U pe3yibTaTuBHBIM. Crio-
COOHOCTB K aIalTallid 03HAYAeT, YTO MEAUATIPOCKT MOKET MCHATHCS B COOTBET-
CTBUH C W3MEHSIOMINMUCS YCIOBUSAMH H IMOTPEOHOCTAMH ayIUTOPUH, YTO TOJ-
JEPKUBAET €0 aKTyaJIbHOCTH U JI0JITOBEYHOCTb.

MynbTHMEIMaUHCTPYMEHTBI — 3TO CPEJICTBA, KOTOPbIE TTO3BOJISIIOT Tepe/a-
BaTh MH(OPMAIMIO Yepe3 pa3yinyHble KaHaIbl BocpusiTHs. OHM MOTYT HCIOJIb-
30BaThCs B pa3IMUHBIX cepax, TaKnX Kak 00pazoBaHue, pa3BiIedeHUs, OM3HEC U
pexiama. M momoraroT cienats wH(pOpMaIio 0ojee HarIATHONH, HHTEPECHOH 1
3aromMuHaromecs. Pacemotpum 3¢ pekTrBHBIC MyTETHMEMITHBIC HHCTPYMEHTHI.
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Teker ciy’)kUT OCHOBHBIM CPEJICTBOM MYJIBTUMEIMHHOTO ITPOIBHKEHHMS, TIpe-
JOCTaBJIsIsA pa3HooOpasHble (popMatkl, BKIIIOUAsi XPOHUKY, 3aMETKH, PEHOPTAKU U
nHTEpBbI0. CIEIyIOIUM KIIIOYEBBIM CPEACTBOM MYJIbTUMEIHA siBisseTcs (oro-
rpadus. PoTOXXypHAIMCTHKA OXBATHIBAET HOBOCTHBIE, PEIIOPTAXKHBIC U JOKYMEH-
TanpHble GoTtorpaduu. I'paduka Takxke SBISETCS OJHUM U3 MYJIbTUMEIHIHBIX
WHCTPYMEHTOB, BKIIIOUAIOIAs pa3JIndHbIe TUIIBI H300paKeHnH, Takue Kak nHpo-
rpaduka, KapThl, TaliMIaliHBl 1 MHTEPaKTUBHAs rpadrka. BUICOKOHTEHT BBICTY-
1aeT YEeTBEPTHIM MYJIbTHMEANHHBIM HHCTPYMEHTOM, OXBaThIBasl TEJICBU3HOHHYIO
MH()OPMAIINIO, AaHATUTHYECKYIO U JIOKYMEHTAJIBHYIO ITyOJIUINCTHKY. 3BYK 3aBep-
LIaeT CHUCOK MYJBbTUMEIUHHBIX HHCTPYMEHTOB, Ipeasiarasi HHGpOpMaluoOHHbIH,
AQHAJIMTHUYECKUH WIIN XYJ0KECTBEHHBI KOHTEHT. [Ton0op mMenuanHCTpyMEHTOB
JUIS TIPOJIBMDKEHUSI MEMAlpOeKTa 3aBHCUT OT MHOXECTBa (DaKTOPOB, BKJIIO-
Yas 1IeJIM IPOEKTa, IEJIEeBYI0 ayJAUTOPHIO, OIOJKET M JIOCTYIHbBIE pecypchl. [Ipu
MIPOJIBM)KEHUH MEJHAaNpoeKTa HEe0OXOMMO yIeIUTh 0c000e BHUMaHKE BBIOOPY
CTpaTeruy yrpasJieHHUs] U UCIIOJIb30BAHUIO COOTBETCTBYIOMINX MYJIbTHMEANHHBIX
WHCTPYMEHTOB. [lJIsl IOCTYKEHHUS! yCIieXa Ha PhIHKE M IPUBJICUYCHHS LIEJICBOH ay-
JUTOPHH HEOOXOAMMO pa3padoTaTh 3G(HEKTHBHYIO CTPATETHIO TPOIBHIKEHHS, KO-
Topast OyJeT cieaoBarh LEeJOCTHOH MapKETHHIOBOW MOJUTUKE M IIPABHIBHO I10-
3MLHUOHUPOBATH MPOIYKT. ECIIM IPOEKT OpUEHTUPOBAH Ha MACCOBYIO 2y TUTOPHIO,
CTOMT MCIOJIb30BaTh Pa3HOOOPA3HbIEe KaHAIIBI KOMMYHHKAUH. KOMMyHHKaIIMOH-
HBIE COOOLICHUSI JIOJDKHBI OBITH OPOCKMMH M 3aTIOMHHAIOIUMUCS [6].

E.B. HyHOB BbIIeIIsIeT YeThIpe dTamna pa3paboTKu MeIHaIPOCKTOB: KOHIIEH-
TyalbHOE MPOEKTHPOBAaHUE, NPOCKTHUPOBAHNE, PEAIN3alMs U TIOATOTOBKA IPO-
JyKTa K pacnpocrtpaHenuro. [lepBblit aTan Bimo4yaeT pa3paboTKy KOHLEHINU U
JM3aliHa NpOJyKTa, crieluduKanuio ero pyHKIMH U XapaKTepUCTHK, Olpejierie-
HUE CTPYKTYPBI M COJEPKATEIBHOI0 HANPABJICHHS. DTO camas CIIO)KHAsi U OTBET-
CTBEHHas CTaJusl, IOCKOJIbKY OHa OTBEYaeT 3a TBOpUYeCKoe conepxanue. Ha Bro-
POM 3Tarie co3AarTes mada0Hb HHGOPMAMOHHBIX KOMIIOHEHTOB, ()OPMUPYETCS
CTPYKTYpa HH(POPMAIIMOHHON 0a3bl M CTPOUTCS IPOTOTHIT TPUIIOKEHHS, PEaIU3y-
IOLIEr0 OCHOBHBIE PYHKIMU. Peanu3aius BKIroUaeT moAroToBKy, METOANYECKYIO
00paboTKy, COrlIacOBaHUE U PEJAaKTUPOBAHUE IIPOEKTA, a TAKXKE IIPEACTABICHUE
nX B MH(OpMAMOHHOM 6a3e Meauanpoaykra. [lociaenuss cramus moapasymMmeBaet
oopmiieHnE POJTyKTa Kak KOMMEPYECKOro HHTEIUIEKTYJIbHOT O IpoaykTa. [Tpn
pa3paboTKe MeIUanpoeKTa HeoOXOIUMO COOJIONATh JOTMYECKYIO IOCIIEI0Ba-
TEJILHOCTB 3TAroB: (JOPMYJIUPOBKA TEMBI, TOCTAHOBKA IIPOOJIEMBI, aHAJIN3 00BEK-
Ta 1 T.J. DUHAIBHBIN POAYKT JIOJKEH COOTBETCTBOBATH KPUTEPUSIM MYJIbTHME-
JUHHOTO MPOJYKTa, TO €CTh COYETaTh pa3sinuHble opMaThl (BUICO, poTorpadum,
TEKCThI) U UMETh OOIILYIO 1eIIb, TEMY, HJIet0, TIpodiiemy [7].

MeuarpoekT NpeacTaBiseT CO0OM CIIOXKHBIM M MHOTOI'DaHHBIH ITpOIECC,
TpeOyroIMii yyera MHOXeCTBa (DAaKTOPOB, TAKMX KaK LejieBas ayJAMTOPHs, KOH-
TEHT, KaHaJIbl AUCTPUOYLINH, OIOKET U BpeMeHHbIe pamku. VccienoBanue rmo-
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Ka3ayo, YTO YCHEX MEIHalpOeKTa 3aBUCHUT OT MHOXKECTBa (DaKTOPOB, BKIIIOYAs
NPaBWILHBIA BEIOOD LIEJICBOH ayINTOPUH, Pa3pabOTKy Ka4eCTBEHHOI'O KOHTEHTA,
UCTIONIb30BaHUE COBPEMEHHBIX TEXHOJIOTUH U CPEJCTB KOMMYHHKAIUU, a TaKXKe
YCTAaHOBJICHHE YETKUX LIeJIeH ¥ CPOKOB pean3aliy IpoeKkTa. BaXkHbIM acrieKToM
SBJISIETCSI THOKOCTh M aJalTHBHOCTb, IIOCKOJIBKY COBPEMEHHAs Cpelia MEHSETCs
ObICTPO, U TpeOyeTcsi TOTOBHOCTh K KOPPEKTHPOBKE CTPATETHi W TaKTHUK B CO-
OTBETCTBHH C M3MEHSIOUIMMUCS MMOTPEOHOCTSIMH ayIUTOPUH, TEXHOJIOTHYECKH-
MU MHHOBALMSIMH W JIDyTUMH BHEIIHMMH (akropamu. Kpome toro, meauanpo-
eKT JIOJDKEH UMETh YeTKOEe BUJICHHE U MHUCCHIO, YTOOBI NPHUBJIEKATh BHUMAHHUE U
MOJIEP)KUBATh UHTEPEC ayAUTOPUH HA MPOTSKEHUU BCETO >KU3HEHHOTO LMKJIIA.
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Abstract. With the swift expansion of the global digital economy, it has become
a pivotal driver of economic growth and innovation. While this evolution has
significantly increased the demand for medium- and high-skilled labor, it has
adversely affected employment opportunities for low-skilled workers, creating
a pronounced skill gradient effect. Utilizing provincial panel data from China
spanning 2014 to 2023, and employing a fixed effects model, this paper uncovers
the regional heterogeneity in the impact of the digital economy on skill structures.
The findings underscore the critical importance of educational reforms and
macroeconomic policies in enhancing workforce digital literacy and narrowing
the skill gap. This research not only addresses a gap in the literature concerning
the impact of the digital economy on skill structures but also provides empirical
evidence crucial for policy formulation, bearing significant policy implications.
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1. Introduction

In recent years, the digital economy has rapidly expanded on a global scale,
emerging as a crucial driver of economic growth and innovation. According to the
latest report by the World Economic Forum (2023) !, the global digital economy
was valued at over $40 trillion in 2022, constituting nearly 50% of the global GDP.
This significant growth has facilitated the digital transformation across various
industries, substantially enhancing productivity and market competitiveness while
posing challenges to low-skilled labor.

When analyzing the impact of the digital economy on the job market, the study
by Acemoglu and Restrepo (2022)? provides profound insights. They found that

""World Economic Forum. (2023). Report on the Global Digital Economy.
2 Acemoglu, D., & Restrepo, P. (2022). Robots and Jobs: Evidence from US Labor Markets.

36




Hayka U UHHOBAUUU — COBPDEMEHHbIE KOHUenYuU

the adoption of industrial robots has reduced traditional employment opportunities
in certain economies, reflecting the substitution effect of digitalization. However,
the application of digital technologies also demonstrates a strong creation effect
by enhancing productivity and generating new job opportunities (Autor, 2023)
3, Research in China further supports this view; Li Ming (2023) 4 noted that
the widespread adoption of digital finance has significantly improved corporate
operational efficiency and positively impacted employment.

Furthermore, Shapiro and Abbasabadi (2023) > emphasized in their research
that the employment impacts of information technology vary significantly across
different economies, particularly in developing countries, highlighting complex
regional economic characteristics. Currently, most studies focus on changes in
total employment, with relative scarcity in research addressing the impact on the
workforce of different skill levels.

To fill this research gap, this paper will develop a comprehensive evaluation
system for the digital economy based on existing literature. It will assess the level
of development using the entropy method and analyze the relationship between
the digital economy and employment structure through provincial panel data,
particularly focusing on the specific impacts on labor of different skill levels.

2. Concept Definition and Theoretical Analysis

2.1 Definition and Measurement of Digital Economy

Based on previous research results and personal research experience, this paper
defines digital economy as an emerging economic activity supported by a new
generation of information technology, with networks and platforms as the carrier,
data as the production factor, intelligence as the direction, digital industrialization
as the basis, and industrial digitalization as the main body.

With reference to the definition of digital economy and the existing research
results, this paper, based on the index system evaluation method and starting from
the connotation of digital economy, constructs a measurement of the development
level of digital economy including digital industrialization, industrial digitalization,
digital infrastructure and digital economic environment. Specifically, the selection
of tertiary indicators follows the principles of systematical, scientific, hierarchical,
feasibility, completeness and applicability. This paper establishes a comprehensive
evaluation index system as shown in Table 1, with a total of 4 secondary indicators
and 12 variables. At the same time, entropy method is used to construct a digital
comprehensive evaluation economic index, recorded as D.

3 Autor, D. (2023). The Impact of Automation on Economic Growth and Employment.

4 Li, Ming. (2023). Research on the impact of digital finance on the efficiency and employment
of Chinese enterprises.

5 Shapiro, C., & Abbasabadi, H. (2023). Information Technology and Employment in Developing
Economies.
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Table 1
Composition of Digital Economic Indicators
Th'e st'econdary Tertiary indicators unit Targf:t Representative
indicators direction symbol
E-commerce sales (100 million Positive X1
yuan)
Industrial digital Number of computers (units) Forward X2
DI used per 100 people
Number of enterprises Forward
with e-commerce (number) o X3
. . direction
transaction activity
Total amount of 1
telecommunications (100 Erlll)l ton Positive X4
Digital industri- services Y
alization Software revenue (100 million Positive X5
D2 yuan)
Courier business (RMB 000) F.orwz.ird X6
revenue direction
o Optical fiber cable line (km) Forward X7
Digital in- length
frastructure Mobile phone switch | (ten thousand | Forward X8
construction capacity households) | direction
D3 i
Number of domain (ten thousand) | Forward X9
names
Technology market | gy im 00y | positive X10
.. turnover
Digital economy Number of stud - T "
environment umber of students in (people) orwar X11
D4 school direction
Number of patent ap- . Forward
plications granted (pieces) direction X12

2.2 Skill Structure of Digital Economy and Employment

The digital economy often leads to the “polarization” of employment skill
structures, a viewpoint widely supported by scholars ¢’. This results from several
key factors:

First, digital technology substitutes highly repetitive and process-oriented
jobs, such as factory assembly line and administrative tasks, typically performed
by low-skilled workers. These workers struggle to adapt to digital environments,

¢ Biagi F., Falk M.(2017), The Impact of ICT and E-commerce on Employment in Europe.Journal
of PolicyModeling.39(1):1-18.

7 Balsmeier, B. , & Woerter, M. . (2019). Is this time different? how digitalization influences job
creation and destruction. Research Policy, 48(8), 103765.1-103765.10.
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hindering their transition to new roles the digital economy creates, unlike high-
skilled workers who can adapt and face lower unemployment risks.

Second, the digital economy compels enterprises to integrate advanced digital
technologies, boosting productivity while reducing traditional repetitive roles.
This shift increases demand for high-skilled labor while decreasing demand for
low-skilled labor, intensifying polarization.

Third, to avoid redundancy due to automation, mid- and low-skilled workers
pursue higher education and skill enhancement, increasing the supply of high-
skilled labor while reducing low-skilled labor availability. This scenario intensifies
labor market competition and raises job requirements, further diminishing
opportunities for low-skilled workers and exacerbating polarization among high-
skilled labor.

3. Empirical Research on the Skill Structure of Digital Economy and
Employment

3.1 Model Establishment

In order to empirically investigate the impact of digital economy on the skill
structure of employment, the fixed effect model is set as follows:

InlnlISA;, =ay +a,Dy +azlninControl, +p, +y, + o,

Equation 1
InlnISB, =a,+a;Dy +azlninControl, +p +y, + 0,
Equation 2
InlniSC,; =a,+ a0y +agininControl, + u +y, + 0o,
Equation 3

In the equation, i and t represent region and time respectively, and represent
regression coefficients. &y @azit; And represent the fixed effect of province and
time respectively, and represent the random disturbance term. y,o;, Dig;. Stands
for digital economy and stands for control variable.Control,,

3.1.1 Explanatory Variables

In Equations 1, 2 and 3, the explained variable, and represent the number of
low-skilled, medium-skilled and high-skilled employees in region i, which is the
number of employees in region I in year t. L54,;,L5A;, L5C;, It is used to describe
the impact of digital economy on the employment of low-skilled, medium-skilled
and high-skilled labor.

Among them, the high, medium and low skilled workers are divided according
to the educational level of the employed workers. Those who have not gone to
school, have a primary school education, and have a junior high school education
are classified as low-skilled employees; High school education and junior college
education are classified as medium employment skills; And those with a bachelor’s
degree or above shall be classified as those with high employment skills.
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3.1.2 Control Variables

In order to alleviate the endogeneity problem caused by missing variables, this
study adopts the following control variables: economic level, using the logarithm
form of regional GDP (LG); Financial development, through the logarithmic form
of regional financial industry added value (LF); Residents’ standard of living,
measured by per capita disposable income (LP); The level of population aging,
measured as the logarithm of the number of people receiving pension insurance
in each province (LO); Urbanization level, using the logarithm of the urban
population in each province (LC); Industrial level, through the logarithm of the
added value of the tertiary industry (LI); Wage level, logarithm of the average
wage of regional employees (LW); Housing price level, with commercial housing
sales volume as indicator (LH); The level of social and employment security,
using corresponding fiscal expenditure (LB); And education level, measured by
regional education expenditure (LSF).

3.2 Data Sources

China has a vast territory and a huge economic aggregate, and there is a
phenomenon of unbalanced economic development among different regions.
Meanwhile, China has made great efforts to develop the digital economy in the
past decade. Therefore, China’s provincial data can be used to vividly depict the
impact of digital economy on the employment scale in economies of different
sizes. For the accuracy of the research, the data of Hong Kong, Macao and Taiwan
are excluded because of the inconsistent statistical caliber. Therefore, the data
of 30 provinces in China during the ten years from 2013 to 2022 are used. All
the data are from the official China Statistical Yearbook for Regional Economy,
China Local Statistical Yearbook, China Labor Statistical Yearbook and China
Population and Employment Statistical Yearbook.

3.3 Empirical Test of Skill Structure of Employment

The empirical results of Equation 1-3 are shown in Table 2.

Table 2
Empirical results
Low-Skilled Medium-Skilled High-Skilled
o t o t o t

d -0.5663%** -6.94 | 4.5530%*** 13.41 4.3662%** 15.44
Ig -0.0868 -0.55 -0.8079 -1.22 -0.3845 -0.7
If -0.1400* -1.51 0.2108 0.51 0.4641 1.33
Ip 0.6361** 1.92 -1.5654 -1.14 -2.5422%% -2.22
lo -0.0047 -0.18 0.1174 1.08 0.1884%*%* 2.07
Ic -0.188 -0.73 1.1141 1.04 0.7828 0.87
lgc -0.0272 -0.14 0.5506 0.7 0.2556 0.39
Iw -0.2059 -0.8 -0.4528 -0.42 -0.1659 -0.19
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1h 0.0779** 2.34 0.3413%** 2.47 0.2567** 2.23
Ib -0.0331 -0.3 0.3811 0.82 0.5188 1.35
Isf 0.1921 1.15 0.0168 0.02 -0.2106 -0.36
_cons 1.872 1.03 10.3644 1.38 19.0566*** 3.04
Time Effect YES YES YES
Area Effect YES YES YES
R-squared 0.3179 0.5345 0.6395
Prob > F 0.0000 0.0000 0.0000

Annotation: *** p<0.01, ** p<0.05, * p<0.1

Based on the empirical results, we can draw the following conclusions about
the impact of digital economy on the employment of labor with different skills:

For low-skilled labor, the impact of digital economy on the employment of low-
skilled labor is generally negative (coefficient is -0.5663). This shows that with
the development of digital economy, the demand for low-skilled jobs decreases,
which may be because automation and technological progress have replaced a
large number of low-skilled labor.

For medium-skilled labor, the impact of digital economy on medium-skilled
labor is significantly positive (coefficient is 4.5530). This means that the job
demand of medium-skilled labor has been significantly improved in the digital
economy, which may be because medium-skilled jobs play a key role in supporting
and operating the digital transformation process.

For high-skilled labor, the impact of digital economy on the employment of
high-skilled labor also shows a significant positive effect (coefficient is 4.3662),
which shows that the rapid development of digital economy has greatly promoted
the demand for high-skilled labor, especially in technology-intensive industries
and innovation-driven industries.

4. Measures for Improvement

Using China’s provincial panel data from 2013 to 2022, this paper examines
the impact of digital economy on the employment of labor in different industries
and different skill groups in a more professional and academic tone.

Firstly, we need to advance education reform to improve the digital literacy of
the workforce. With the rapid development of the digital economy, a large number
of low-skilled workers are likely to be replaced. Based on this, how to improve
the digital literacy required by workers in the future becomes the key. In order to
meet the demand of the digital economy for a high-quality and more professional
labor force, all countries and regions should actively promote education reform.
On the one hand, we should further improve the quality of higher education
and vocational education, encourage schools to reform education and teaching
towards practicality, modernization and digitalization, and encourage colleges and
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universities to appropriately increase the construction of relevant majors guided
by the needs of digital economy development. On the other hand, we should attach
importance to the retraining of low - and medium-skilled workers to help them
improve their skills and successfully complete their transformation into medium -
and high-skilled employment positions.

Second, we must explore policies that prioritize the interests of employers in
order to mitigate the substitution effect of the digital economy. As digitalization
inevitably impacts certain traditional jobs, resulting in a “job destruction” effect, it
is imperative to investigate employment-first policies that provide basic protection
for affected groups. This entails enhancing the labor market system within the
context of the digital economy so that workers can secure their livelihoods through
mechanisms such as minimum wage and labor contracts. Additionally, we should
encourage individuals from traditional industries to transition towards service-
oriented sectors with high demand but low barriers to entry - such as elderly
care, housekeeping and childcare - which are less susceptible to displacement by
technological advancements.

Third, we should make full use of the government’s macro-control and use
policy means to avoid the generation of two-level differentiation, so that the
labor market always runs well. We can do this in the following ways: first, set the
minimum wage and maximum wage standards in the digital economy industry to
avoid the generation of two-level differentiation; Second, strengthen training for
families with low labor skills and ensure that at least one person in the family is
employed. Third, improve the labor security system, to ensure that workers in the
friction of unemployment and other circumstances, have enough ability to cope
with; Fourth, we should do a good job in the secondary and tertiary distribution
of income, use personal income tax as the main means to adjust the secondary
distribution, and encourage highly skilled and other net worth workers in the
digital economy to make more contributions to society.
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Abstract. This paper explores the profound impact of population aging
on economic growth, especially in Jilin Province, an industrialized region in
northern China. According to the data of the seventh national population census
in 2020, Jilin Province is facing an increasingly severe problem of population
aging, which has a significant impact on economic structure, consumption pattern
and labor market. Studies have shown that population aging has a negative impact
on economic growth by reducing the working-age population and reducing the
labor force participation rate. In addition, the dynamic process of population
aging interacts with the imbalance of regional economic development, which
further threatens sustainable development. This paper aims to deeply analyze
the relationship between population aging and economic development in Jilin
Province, so as to provide a reference for the formulation of regional economic
policies and promote sustainable economic development under the background of
the new era.

Keywords: population aging; Economic growth, Jilin Province; Regional
economy, Sustainable development.

I. Introduction

Population is not only a basic issue for human survival and development, but
also an important driving force for economic growth. As the most populous country
in the world, China is faced with an increasingly severe problem of population
aging. According to the seventh national census data in 2020, the proportion of
people aged 60 and above a 5.44% rise in 2010, reflecting the aging has become
an important development trend of the 21st century. 'Research shows that an

! National Bureau of Statistics. (2020). Report on the Seventh National Population Census data.
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ageing population will have profound effect on all aspects of the society, including
economic growth, consumption structure and the Labour market, etc.?

In this context, Jilin Province, as an industrialized region in northern China,
has a particularly prominent aging problem, so it is of great practical significance
to study its impact on the economy. Some scholars believe that population aging
will directly have a negative impact on economic growth through reducing the
working-age population and reducing the labor force participation rate. *In
addition, Zheng Gongcheng pointed out that there is an interaction between
the dynamic process of population aging and the unbalanced characteristics of
social and economic development, which leads to a threat to the sustainability of
regional economic growth. SHowever, studies on the economic impact of aging in
industrial-dominated regions need to be further studied.

In view of this, this paper aims to analyze the relationship between aging and
economy in Jilin Province, reveal its influencing mechanism, and expect to provide
a reference for the formulation of regional economic policies. In the context of the
new era, a comprehensive understanding of the impact of aging on the economy is
very important to achieve sustainable development and social harmony.

2. The mechanism of population aging affecting the economy

Under the background of the aging of the population, and its impact on the
economy is complex and multi-level. It is necessary to reveal its impact mechanism
on economic growth from both negative and positive perspectives.

2.1 the ageing negative economic impact

The negative effects of population aging on the economy are mainly reflected
in the labor market, human capital accumulation, scientific and technological
innovation, and industrial restructuring. First of all, from the perspective of
labor force, aging directly leads to the reduction of working-age population. This
will not only reduce the size of the labor supply, but also reduce the labor force
participation rate, because older workers are less able and willing to participate
in the social labor force than younger people. This change reduces the effect of
the demographic dividend, especially in regions traditionally dominated by labor-
intensive industries, where aging can significantly dampen economic vitality.

From the perspective of human capital, aging may have a crowding-out effect
on the education investment of the younger generation. With the family’s social

2Luo, X. & Yu, J. (2023). The Impact of population aging on economic development and sugges-
tions. Management Scientist (3), 94-96.

3 Zou, W., Wang, Y. & Liu, Y. (2024). The impact of population structure change, aging trend
and postponing retirement on economic growth. Journal of Dalian University of Technology (Social
Sciences Edition), 45(2), 111-122.

* Yang, B. & Liu, Y. (2015). The impact of aging labor force on labor productivity in China.
Journal of Economic Mathematics, 32(2), 7.

5 Zheng, G. (2020). The dynamic process of population aging and the unbalanced analysis of
economic development. Academic Frontiers, 22, 9.
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endowment burden is aggravating, investment could be cut in the field of education
and health, leading to slow the accumulation of human capital. In addition, the
elderly population compared with young people showed a trend of decreasing
marginal benefit on health investment, is not conducive to efficient allocation of
resources and healthy capital accumulation.

Scientific and technological innovation is also a key area where aging affects
economic growth. As older workers usually have a decline in cognition and
innovation ability, the overall innovation vitality of enterprises may be inhibited.
The aging of the age structure will lead to a bias in positions and wages, inhibit
the development space of young employees, and increase the labor cost of
enterprises. At the same time, the aging of society will increase the government’s
social security expenditure, which may reduce the public investment in scientific
and technological research and development, and further weaken the overall
innovation capacity.

Industrial structure, ageing slowed the accumulation of human capital
and innovation investment to reduce, suppresses the industrial upgrading and
structural optimization, is not conducive to the long-term sustainable development
of economy.

2.2 The positive impact of population aging on the economy

Although aging brings many challenges, it also contains the potential to
promote economic growth. It is mainly reflected in the reverse incentive effect
of consumption pattern and scientific and technological innovation. From the
perspective of consumption, the life cycle theory suggests that with the aging
of the population, the overall savings may decrease, while the consumption of
medical care and pension increases, which promotes the overall social demand.
The consumption of the elderly population not only drives the development
of related industries, but also further promotes economic growth through the
multiplier effect.

In terms of scientific and technological innovation, although aging may weaken
direct innovation capabilities, the rich experience and accumulated work strategies
of the elderly are important resources for the economy. These experiences and
strategies can make up for the cognitive decline caused by aging to some extent,
and can complement the innovation ability of the younger generation to improve
the overall innovation efficiency. At the same time, along with demographic
dividend gradually disappear, the enterprise face higher labor costs, will have
more power through technology innovation to increase the production efficiency,
to maintain market competitiveness.

In human capital investment, promoted the focus on health and aging. The
increase of physical capital abundance reduces the marginal utility of saving,
which may divert more resources to long-term human capital investment and
improve the overall quality of human capital. In addition, aging also promotes the

46 |




Hayka U UHHOBAUUU — COBPDEMEHHbIE KOHUenYuU

growth of the pension industry, and the development of the tertiary industry helps
to promote the upgrading and transformation of the economic structure.

In short, the impact of aging on the economy is two-way, and the economy
needs to minimize its negative effect through optimizing policies and labor market
adjustment, while fully stimulating its potential positive impact. Especially in
industrial areas, how to promote industrial upgrading and technological innovation
under the leverage brought by aging in a clever way will be the focus of future
policy formulation and research.

3 Model of population aging affecting economic growth

In order to accurately understand the impact of population aging on economic
growth, this paper will combine Solow growth model and endogenous growth
model, and use the method of multiple regression to conduct empirical analysis.

GDP, = B, + 5, Aging, + S,Capital, + f;Labor, + S, Human, + B R&D,

3.1 Explanatory variables and explained variables

Economic Growth Rate (GDP,): Represents the economic growth rate of Jilin
or Shandong.

Aging Level (Aging,): The proportion of the population aged 65 and above to
the total population.

2.2 Control variables

Capital Accumulation Rate (Capital,): The ratio of investment completed to
GDP.

Labor Growth Rate (Labor;): Growth rate of the labor force aged 5-64.

Human Capital Level (Human,): The ratio of the population with higher
education degrees.

R&D Input (R&D,): The proportion of R&D expenditure to GDP.

3.2 Data sources

The study utilizes data from Jilin Province from 2014 to 2023, sourced from
authoritative statistical yearbooks like the “China Regional Economic Statistical
Yearbook.” Missing data were interpolated to minimize impact on model
estimation.

4 Analysis of empirical results

4.1 Descriptive statistics

The descriptive statistics of relevant variables are shown in Table 1.

Table 1
Descriptive statistics
Variable Obs Mean Std.dev. Min Max
capital 10 1180.042 234.6545 910.1378 1540.916
human 10 -0.27132 5.674697 -6.29361 10.45384
labor2 10 11.84832 0.660364 10.77563 12.65199
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aging 10 17.31615 3.880335 13.1 24.84
r&d 10 37.9006 6.606812 22.3771 46.8447

4.2 Basic empirical analysis
According to the above model, the empirical results of the overall data of Jilin
Province are shown in Table 2.

Table 2
Results of empirical analysis 1
Beta. t
aging -41.8399 -0.25
capital -4.8626 -2.09
labor -831.9944 -0.58
human 116.1160 1.35
R$D 81.1666 0.87
_cons 26929.3200 1.44
R-squared 0.9309
AdjR-squared 0.8446

In statistics, a multivariate regression model for jilin province data show a
high fitting degree, shows its GDP in explaining variations of ability significantly.
Specifically, the R-squared of the model is 0.9940, which means that the model
can explain 99.40% of the GDP fluctuations in Jilin Province, indicating that
the selected explanatory variables have strong statistical explanatory power.
In addition, the adjusted R-squared is 99.27%, which is close to the R-squared
value, indicating that the explanatory power of the model remains at a high level
after considering the complexity of the model. At the same time, the F value
is significant and the P value is 0.0000, which further verifies the statistical
significance of the model, indicating that the combination of explanatory variables
is highly statistically significant to the GDP variation.

In terms of economic significance, the regression coefficient of aging in the
model is negative (-41.83991), although it does not reach statistical significance,
suggesting that aging may have a negative impact on economic growth. Which is
mainly composed of heavy industry in jilin province as a big economic province,
in the face of an ageing population increase, could face a labor and social
security pressure increasing challenges. However, these negative effects are not
significantly reflected in the current model, which may be because Jilin province
is undergoing economic structural transformation, and human capital and research
and development investment have offset the negative effects of aging to some
extent. In addition, the more profound impact of aging on fiscal pressure may
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be reflected in the long run, which has not been fully reflected in GDP growth at
present. These factors indicate that we need to keep a close watch on the impact of
population structure change and its economy, to develop coping strategies.

4.3 Nonlinear empirical analysis

Although the basic model fits the whole, the coefficient of aging is not
significant. Therefore, the nonlinear impact of digitalization on the economy is
further explored. Define A22 for Aging, A33 quadratic item for Aging power
three items, and introduce regression, to explore Aging the nonlinear effect on the
economy, the empirical results as shown in table 3.

Table 3
Empirical analysis result 2
Beta. t
aging -627.6882 -2.03
a22(aging”2) 104.1581 * 3.31
a33(aging”3) 3.0447 * -3.16
capital -7.5752 -2.12
labor -498.6903 -0.24
human 193.2558 1.58
R$D -19.9387 -0.12
_cons 25634.5200 0.28
R-squared 0.9954
AdjR-squared 0.9795

Based on the regression analysis results from Jilin Province data, the overall
fit of the model is very high: the F-value is 527.46 and the P-value is 0.0000,
indicating that the model is statistically significant. The R-squared is 0.9941,
meaning the model can effectively explain 99.41% of the variation in GDP; the
adjusted R-squared is 99.22%, demonstrating strong explanatory power even after
accounting for model complexity.

The quadratic term (A22) and cubic term (A33) of aging exhibit significant
nonlinear effects. The quadratic term generally shows a positive coefficient and
approaches significance, suggesting that aging may positively impact economic
growth in the early stages, possibly due to increased elderly population driving
consumption demand or rising service needs. The cubic term usually shows
a negative coefficient, indicating that as aging deepens, its negative impact
may become more pronounced. This nonlinear relationship illustrates that the
effect of aging on economic growth is not simply linear but exhibits complex
characteristics that vary with the degree of aging, suggesting that policymakers
should dynamically adjust their strategies according to different stages of aging.
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5.The conclusion and suggestion

This study based on data from 2014 to 2023 in jilin province, through the
establishment of plural regression model and Solow growth model and endogenous
growth model, the empirical analysis shows that although the aging of the direct
influence is not significant in the initial model, but with the introduction of the aging
of the second order items and three items, found that the nonlinear characteristic
of the present a significant economic influence. This suggests that in the early
part of the aging population, may be due to ageing population boom in consumer
demand and related industries, no negative impact on economic growth. However,
when population aging is further deepened, factors such as the reduction of labor
supply, the reduction of innovation efficiency and the increase of social security
expenditure will gradually constitute a significant inhibitory effect on economic
growth.

To cope with the challenges and opportunities brought by population aging,
policy makers should adopt comprehensive and flexible strategies.

First, more investment should be made in human capital, especially education
and vocational training, to improve the quality of the workforce and ensure a
sustainable labor supply. In addition, the government needs to increase investment
in pension, medical care and other fields to promote the development of related
industries, so as to neutralize part of the negative impact of aging on the economy.

Secondly, it is crucial to encourage scientific and technological innovation and
industrial upgrading. All sectors of society should promote the formation of an
inclusive platform, so that older experience and younger openness to innovation
complement each other and improve overall innovation efficiency. At the same
time, the government also needs to promote the positive transformation of
enterprises through financial incentives and other means, and improve production
efficiency and competitiveness through technological innovation.

Finally, in terms of policy and legislation, the long-term financial pressures
of aging societies should be considered, and the social security system should
be properly planned to alleviate the growing demand for public funds and try to
maintain sustainable economic growth. Only by combining these measures can
the negative effects of ageing be mitigated to the greatest extent and its potential
positive impetus be harnessed to promote economic development. This study
extends the understanding of the mechanism of aging and provides valuable
experience and reference standard for policy making in other regions.
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CEJIbBCKHUE TEPPUTOPUUN: IOHSTUE 1 OCHOBHBIE OTAIIbI
PA3BUTUA
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[TornManme M TpakTOBKa 0cOo0OW PONM M 3HAYCHUS CEIBCKUX TEPPUTOPHA
(CT) ocnoxHseTCS HaTMIHEM OOJNBIIOTO KOTUIECTBA ONPEICICHUN TaHHOH Jie-
¢uHIIMN. AHaIH3 HOPMAaTHBHO-TIPABOBBIX NOKyMeHTOB P® m pabor mo mpo-
OreMaTHKe ONPEAEICHHsSI CYIIIHOCTH MOHSITHS «CEITbCKHE TEPPUTOPHUI MO3BOIIHI
Cc/ienaTh BBIBOJ 00 OTCYTCTBHH €IMHOTO MOJIX0/1a K COJIEPKAHUIO 3TOTO TEPMHUHA

(cm. Tab. 1.).

Tabnuua 1

Ocnognvie unmepnpemayuu 0eQuHUYUL «CeTbCKUE MEPPUMOPUUY

Hctounuk (aBTop)

| Onpenenenne mousitusi «CT»

HOpMaTI/IBHO-HpaBOBLIG JOKYMCHTBI

Denepanpublii 3akoH Nel131-D3 «O6
OCHOBHBIX TIPUHIMIIAX OPraHU3aLHN
MECTHOTO camoympasieHus B Poc-
cuiickoir dexeparmy [3]

CEITbCKUE MOCENICHNUS U MEKCETIEHHBIE TePPUTO-
pun

®enepanbhslit 3akoH Nel131-D3 «O6
OCHOBHBIX IIPUHIUITIAX OpraHU3aluu
MECTHOTO caMoympasyienus B Poc-
cuiickoit deneparum» [3]

B COCTaB TEPPUTOPUU CEIBCKOTO TOCETIEHHS
BXOZAT OJIMH HACEJICHHBIN ITyHKT WM CEIbCKOE
TIOCEJIEHUE C YUCIEHHOCTEIO 10 THICAYH Y€ETI0-
BeK, coeqiuHeHHbIe CT HECKOJNIBKUX HaceNneHHBIX
IIYHKTOB

T'ocynapcTBeHHas mporpamma
«Kom1iekcHOE pa3BUTHE CEIIbCKUX
TeppUTOpUiD» [4]

CEJIbCKUE [TOCEICHUS UK CEIIbCKUE TOCEJICHUS U
ME)KCEIICHHbIE TEPPUTOPUH, KOTOPBIX CBA3BIBACT
o01Iast TeppUTOPHS B TIpeAeIax MyHUIIUIATb-
HOT'O paiioHa, CeIbCKUE HACCICHHBIE ITyHKTBI,
paboune ITOCEIKH, KOTOPBIE BXOAAT B COCTaB IO-
POJICKHX OKPYTOB (32 HCKJIIOUCHUEM TOPOACKUX
OKPYTOB), Ha TEPPUTOPHH KOTOPBIX HAXOIATCS
aJIMIHUCTPATUBHEIE IIEHTPEI CyObekToB PO
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HHTepHpeTaHI/II/I Pa3HbIX HCCHCZ[OBaTeﬂeﬁ

[lymakoBa O.B.,PadbkanoBa M.A. [7] | «CIIOXHBIH COIUATBLHO-9KOHOMHYECKHH, KYIIb-

TYPHO-CaMOOBITHBIH apeas CyIeCTBOBAHHUS 1
JKU3HEICSTEIBHOCTH CEIBCKOTrO COO0MIeCTBa,
0003HaUCHHBIN TEPPUTOPHUEH BHE ypOAHU3HPO-
BaHHBIX TIPOCTPAHCTB U

BKJIFOYAIOIIMIT B ce0sl CeNbCKUE TIOCENCHUS,
COCTOSIIIME U3 CEIBCKUX HACEICHHBIX YHKTOB
C UX COLMAIIbHO-IIPOU3BOACTBEHHOM HMH]pa-
CTPYKTYPOIi, PEANPUATHAMH U OKPYKAIOIHM
HPHUPOIHBIM JIAHAIIA(TOM U COOTBETCTBYIOIIHNE
MEKCEJICHHBIE TEPPUTOPUI

3aiinesa O.0. [2]

«TEPPUTOPHUU HACETIEHHBIX ITyHKTOB 3a I'PaHHIIA-
MM TOpOJIOB (cena, IepeBHU, CTaHUIIbI, HOCEI-
KU, KUIIUIAKH, ayJIbl, XyTOpa U Jp.), UMEIOIIUe
CIIOKHYIO COMAJILHO-DKOHOMUYECKYIO CUCTEMY,
BHYTPEHHSIS Cpesia KOTOPOi BKIIIOYAeT B cedst
HKOHOMHUYECKYIO, COLUAILHYIO M 2KOJIOTHYe-
CKYIO IIOJICHCTEMBI, XapaKTePU3YIOUINECs Ha-
60pOM KaueCTBEHHBIX XapaKTEPUCTHK, BBIOIHS-
OIMX MHOTOOOpa3HbIe HAPOJHOXO3SHCTBEHHbIE
(byHKII»

Illabuena C.C.,
Maxkypuna 10.A.,
Lyxapes C.C. [6]

«CJIOKHBIN COLIMO-9KOHOMUKO-KOJIOTHYECKHUI
U pECYpPCHBII apeal CyIecTBOBAHHS U KH3HE-
JIEATEIILHOCTH CEIBCKOTO CO00IIeCTBa, 0003Ha-
YEHHBIH COOTBETCTBYIOLIEH aIMUHUCTPATUBHON
TpaHUIEH U BKIFOYAIOMINN B ce0sl CEITbCKHE TI0-
CEeJICHUsI, COCTOSIINE U3 CEIbCKUX HACEIIEHHBIX
ITYHKTOB C UX COI[HAJIbHO-arPOIPOH3BOICTBEH-
HOU MHAPACTPYKTYPOI H COOTBETCTBYIOIINX
MEKCEIICHHBIX TEPPHTOPHIDY

Euun H. M.,
Momnuanosa JLA. [1]

«IPOCTPAHCTBEHHAS COLMATBHO-9KOHOMHUYECKAst
cucTeMa, KoTopasi ChOpMHPOBaHa HA TEPPHTO-
pHUH 32 MpeIeIaMu TOPOsa, XapaKTepHU3yeTcst
B3aUMOJIEHCTBHEM H B3aHMO3aBHCUMOCTBIO
COCTABILIIOIINX €€ €CTECTBEHHBIX, COLUANb-
HO-TPYIOBBIX, (HMHAHCOBO-MHBECTHIIHOHHBIX,
MaTepuaIbHO-TEXHUIECKHX, YKOMOTHIECKUX H T.
I. TOJICHCTEM, U KOTOPasi Pa3BHBACTCSI IO BITH-
SIHHEM Pa3HOOOPAa3HBIX BHYTPEHHUX U BHELIHHUX
(haxTopoB»

HcToynnK: cocTaBIeHO aBTOPOM Ha ocHOBeE: [1,2,3,4,6,7]
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[Ipoananu3upoBaB TPaKTOBKH McCIEIOBaTeNel U HOPMATUBHO-IPABOBYIO
0a3y 1o paccMaTpuBaeMoil Ie(UHUIINHI, MBI CYNTAEM HEKOHCTPYKTHBHBIM YIIPO-
LIEHUEM OTOXKJICCTBIICHHE TOHATUH «CEJIbCKask MECTHOCTB» U «CENbCKHE TePPU-
Topun». Ecnm oOpatuthes kK onpeneneHuto, chopMyIUpOBAaHHOMY B CTPaTErHH
«YcroitunBoe pa3BUTHE celbckux Tepputopuit 10 2030 r.» — «cenbeckue Teppu-
TOPUM — TEPPUTOPHUU CEIBCKUX MOCEICHUN U MexceleHHble Tepputopuu. Cenb-
CKasi MECTHOCTb — COBOKYITHOCTb CEJIbCKUX HACEJICHHBIX ITyHKTOBY, T.€. OHATHE
«CeIbCKHUE TEPPUTOPHUI IIUPE TOHATHS «CeIbCKasi MECTHOCTBY [4].

st mostHOTO OTOOpa)KEHUsI BCell crieln(UKK MOHSITHS «CEeIIbCKHE TEPPUTO-
pumn», MBI IIpeJIaracM cieyrolee onpeesieHle: CeIbCKIe TEPPUTOPUU — ITO CO-
BOKYITHOCTb HACEJICHHBIX ITYHKTOB, a TaK)K€ MEKCEIEHHBIX TEPPUTOPHIL B ompe-
JICJICHHBIX aJAMUHUCTPATUBHBINA I'paHULIAX, IJI€ OCHOBHBIM BUAOM JIEATEIbHOCTH
ABJISICTCA BEJICHUE CEJIbCKOTO XO03sIMCTBA, PE/ICTaBICHHbIC PAa3IMYHBIMU TUIIAMU
CEIIbCKOXO3SIMCTBEHHBIX YIO/IMI M arpapHbIX OpraHu3aluii, a Takke 00beKTaMu
HHPPACTPYKTYPbl, HEOOXOJUMBIMH ISl )KU3HHU U PaOOTHI CEBCKOTO HACEIICHUSI.

st onpenenenus 3akoHoMepHocteit passutust CT B HacTosiiee BpeMst Heo0-
XOJIMMO paccMOoTpeTh ocHOBHBIE dTarnsl pazButus CT Poccun (puc. 1).

Jtam 1. Jtan 1. Jtam 3.
1861r. — oTMeHE 1906 r. — npoEemerHne 1927 r. — cosgaHHe EOIXOS0E H
EpemoCTHOTD OpaEa B arpapHoH CTOTEIEECEOR COEXO030E
Poccrm pedopyEn

' e LT

Itam 4.
I1an 5. 1980-r. — peopraHsa A SECOHOMHIECKOH CHCTEMEL
2002 1. NepHOTEOSPOEASHH CEIBCKEX nepeXod K PEHOTHOH CHOTEME XOSAHCTEOEAHIA,
TeppPHTOpPHEL, IPHAATHE H PeaTHsaHs IMEEMZALMA KOMX0I0E H COEX0S0E, HX Hepelads B
Degepaasnoi llenesol nporparnE 9aCTHYH COOCTESHHOCTE, CONPOEOE A BIEHC T
«ComnansHoe passHTHe cera go 2013 rs MOpaTEHOR Aerpazanped ceIbCHIX TEPPHTOPHE.

T

2014 .- yTESpEASHNe cTpaTerEH paserTH CT go 2030T.

Pucynok 1. Omanwvt pazeumusa CT Poccuu

HcToynuk: cocTtaBieHo aBTOpOM

OtmeHa KpPCIIOCTHOI'O ITpaBa, U Mepegada KpeCTbsAHaM IpaBa BJIaJACHUSA 3EM-
Jew ¢ MOCICAYONIUM €€ BBIKYIIOM CTaJId NEPBOHAYAJIbHBIM 3TAllOM B pPa3BUTUH
CCJIIbCKHUX TCppI/ITOpI/Iﬁ H CEJIbCKOro X03sicTBa B Poccuu. 9TO mO3BOIIMIIO nepe-
WTH OT (I)GO)IaHBHOfI CHUCTEMBI K pBIHO‘lHOfI 9KOHOMHUKE U CIIOCOOCTBOBAJIO pas-
BUTHIO CCIIBCKOT'O XOBHﬁCTBa, YTO B CBOIO OYCPCIb NOBJIMAIO HA S9KOHOMUYCCKOC
Pa3BUTHUC CTPAHBI B LICJIOM.
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KpecTbsiHe omyuuiin BO3MOXHOCTh CAMOCTOSITEIBHO YIIPABISTh CBOUMH Ha-
JleJlaMH, BHE/IPSTh HOBBIE METO/BI BEICHHS CEIBCKOTO XO35ICTBA M PACIIHPSTH
mpon3BoAcTBO. OIHAKO, BBIKYII 36MJIH ITPOXO/III B TSDKENBIX YCIOBHUSX, T.K. Kpe-
CThAHE OBLIH BBIHYKICHbI BbIIUIAYMBATh OIMPCACICHHYIO CYMMY 3a 3€MJIIO, YTO
NPUBOIMIIO K UX IKOHOMHYECKOH 3aBUCHMOCTH OT IOCY1apCTBa M IOMELIUKOB.

CronpinuHCKass arpapHas peopMa CTaja CICAYIOIIUM BaXKHBIM 3TAloM B
Pa3BUTHH CENbCKUX TeppuTopuii Poccum. I'maBHOI nenpio pedopmel ObLIO yITyd-
[IEHHE 3eMEJIbHOM COOCTBEHHOCTH U JIMKBUJAUA MaJI03€EMEIIbs KPECThIH. ]1_]'[5[
JOCTHYKEHUSI 3TOH 1IeIM MTPOBOAMIOCH IPUHYIAUTEILHOE TIEPECENICHNE CEIbCKOT0
HaceJIeHUs] Ha MaJIOHACEJICHHbBIC TEPPUTOPHH, YTO TIO3BOJISUIO KPECThSIHAM TOITY-
YUTH OOJNBINE 3eMIIH JJIs BEJCHHS X03siicTBa. Pedopma crocobeTBOBaNa pa3Bu-
THIO KaTUTAIMCTHYCCKUX OTHOIICHUH B CEIBLCKOM XO3HﬁCTBe, CO3JaHUIO KPYII-
HBIX 3eMeJIbHBIX BJIaJICHUI 1 BHEAPECHUIO HOBBIX TeXHOJIOTni. OJJHaKO, OHA TaKKe
BbI3BaJIa COLMAIIbHBIC KOH(DIMKTHI 1 HEJOBOJIBCTBO CPEAN KPECThSIH, TAK KaK Iie-
pecesieHne MPOXONII0 B TSHKENBIX YCIOBHAX M YaCTO CONPOBOXKIAIOCH MOTEPEH
UMYIIECTBA U YXYAIICHUEM KU3HCHHBIX yCJ'IOBPIfI.

B 1927 rogy B CCCP Hauasioch MaccoBO€ CO3JaHUE KOJIXO030B M COBXO30B,
KOTOpBIC CTalli OCHOBHBIMH (pOpMaMH CEIIbCKOXO3SHCTBEHHOI'O ITPOM3BOACTBA.
Komxo3sI peacTaBisiin co0oi CeTbCKOXO03SHCTBEHHBIC apTeN, B KOTOPBIX Kpe-
CThbsiHE OOBEIMHSUIN CBOM 3€MEJIbHBIC HAJIENbl, CPEJICTBA IPOU3BOJICTBA U pabo-
YyI0 CHJIy JUIsi COBMECTHOTO BesieHMsl xo3siicTBa. COBXO03bI ke ObLIM rocyiap-
CTBEHHBIMH TNPEANPHUATHIMHU, KOTOPHIE CIEIHAIN3UPOBAINCH HAa TIPOU3BOJICTBE
CEITbCKOXO03SMCTBEHHON MpOAyKIUU. OCHOBHOW IIETBIO CO3/IAaHUS KOJIXO030B H
COBX030B ObIJIO YKpEIUICHHE YIKOHOMHYECKOH 0a3bl CEeIbCKUX TEPPUTOPHUHN U I10-
BBILIEHHE d(PPEKTUBHOCTH CEIILCKOTO X03HCTBA. DTO TOCTUTAJIOCh 32 CYET KOH-
LEHTPAILMH PECYPCOB, BHEAPECHUSI HOBBIX TEXHOJIOTHH W METOJOB OpPTaHHM3ALNH
TpyZa, a TakXkKe Pa3BUTHA MH(PACTPYKTYpHI CENbCKUX pailoHOB. B pamkax 3To-
ro JTarna MPOMCXOANIO 3HAUUTEIBHOE PaCIIMPEHUE CETH JIOPOT, CTPOUTEIbCTBO
THJPOTEXHUUYECKUX COOPYKEHUH, pa3BUTHE JHEPrETHKH M CBSI3M B CEJIBbCKOM
MECTHOCTH. Taxke IPOBOIMINCH MEPOTIPHUATHS 110 MOBBIIICHUIO KBATU(PHUKALIIH
CEITbCKOXO3SIMCTBEHHBIX KaJpOB, BHEJPCHMUIO HAYYHBIX Pa3pabOTOK B obiactu
ArpoOTEXHUKU U PACTCHUCBOACTBA. Ot MCEpPbI 6BIJ'II/I HaIpaBJICHbI HE TOJIBKO Ha
pacuMpeHue celbCKOX03HCTBEHHOTO ITPOU3BOCTBA, HO M COMYTCTBYIOIIECH HH-
(pacTpyKTypbl, B YaCTHOCTH M COLIMAIBHOM.

Takum 00pa3oM, MUK Pa3BUTHS CENBCKUX TEPPUTOPHH, MPUILNEICS Ha ITaIl
KOJUIEKTHBH3AIMH CEJIbCKOXO3IHCTBEHHOTO0 MpPOM3BOJACTBAa. Ha cenbckux Ttep-
puTOpHsIX (PyHKIMOHUPOBAIN OOBEKTHI CEJILCKOXO3SHCTBEHHOTO IPOU3BO/ICTBA,
COILMAIBHON HHPPACTPYKTYPbI, HEOOXOJUMBIE [UIsl 3 (EKTUBHOM KU3HEACATEIb-
HOCTH CEJIbCKOTO HACENCHUS. B KaXIOM CEIbCKOM IOCENEHHM OBUIH IIKOJBI,
JIETCKUE cajibl, aMOyJIaTOpUU MK OOJIBHUIIBI, OMOJIIMOTEKH, IOMa KYJIbTYp, MY-
3bIKAJIBHBIC IIKOJIbI, MAara3uHbI, CIIOPTHBHBIC TUIOMIAAKH U T.JI., HOJIHOCTHIO OCHA-
IICHHbIEC Ka/IPOBBIMH U MaTEPHaIbHO-TEXHUYECKIMHU pECypCcaMu.
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Onnaxo, pacniag CCCP B 90-X IT., pe3kuil mepexoj OoT MIaHOBOM K CUCTEME
PBIHOYHOTO XO3SHCTBOBAaHUS MPHUBEIU K CHIBHOMY AHCOAIAHCY JKU3HCACATEIb-
HOCTH CEJIbCKHUX TCPPUTOPHIA. DTH (PAKTOPhI YCKOPUIIH MPOLECC YHUUTOKCHHUS
KOJIX030B M COBX030B, 33 CUCT KOTOPHIX (DYHKIIHOHHUPOBAIU CEIILCKUE ITOCEICHUSI.
B nocrcoBerckuii meproj1 ObLIO TUKBUAMPOBAHO Oostee 20 ThIC. cell, B COXpaHEeH-
HBIX K€ ceylax cHu3mics ypoBeHb pazButus AlIK, cenbckoro xo3siictsa, paspy-
IICHBI 00BEKTHI COIUANILHON HH(pacTpyKTypsI [5].

HecMoTpst Ha Takoii ynaJok CelbCKOro apeasia, CelbCKUE TEPPUTOPUU OCTa-
FOTCS OJTHUM W3 TJIABHBIX KOMITOHCHTOB OOCCIICUCHHS SKOHOMHYCCKOTO POCTa
ctpanbl. OHU SBJISIOTCSI OCHOBHBIM HMCTOYHUKOM IPOJIOBOJIBLCTBEHHOW MPOAYK-
LMY, TIPUPOAHBIX PECYPCOB, COXPAHSIOT KYJIbTYpHbIE U JyXOBHBIE IIEHHOCTH,
MOJIEP’)KUBAIOT 9KOJOTMUYECKOE PaBHOBECHE.

HeiHemnss rocyaapcTBeHHasl MOJIUTHKA B OTHOLIEHUHM BO3POXKIEHUS Cellb-
CKOM MECTHOCTH SIBIISICTCS JIOKA3aTEIhCTBOM Ba)KHOCTH M HEOOXOIMMOCTH pas-
BUTHSI CEJIBCKUX TEPPUTOPHIA KaK OCHOBHOTO (DakTopa pa3BUTHUS CEIBCKOIO XO-
35IUCTBA, @ TAKYKE YKOHOMUKH B LEJIOM.

Hccnedosanue 6binonineHo npu punancogoii noodepoicke Bunympennezo epan-
ma KBI'Y (l[oeosop Ne 7).
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JIMYHBIE, HACJIEACTBEHHBIE 1 OBIIECTBEHHO-ITOJIE3HBIE
®OHJbI: OCOBEHHOCTHU I'PAXKJAHCKO-ITPABOBOT'O
MMOJIO)KEHUS B POCCUN

Kypoukun Anexcanap BajseHTuHoBu4
mazucmpanm

Pocmosckuil eocyoapcmeennwiii ynusepcumen,
Pocmos-na-fony, Poccus

Annomayun. B cmamve nOOHUMAEMCS 8ONPOC 2PANCOAHCKO-NPABOBO2O
cmamyca  JIUYHLIX, HACAeOCMBEHHbIX U  00WeCmBeHHO-NOAe3HbIX (HOHOO0S.
Jluunvie onowl, kaxk npasuno, co30ar0mcs Oas 3auwumol KANUMAid om GHeuHux
Gakmopos u ynpasnenuss AUYHLIMU AKMUGAMU 6 UHMEPecax ONnpeoeiénHbix
auy Hacneocmeennvie ponovl nossunucey 6 poccuiickom npage 6 2018 200y ¢
npunamuem usmernenuil 8 I paxcoanckuil kooexc P®. Hx xknrouesasn ¢hynkyus —
YIpasneHue UMywecmeom ocie CMepmu yupeoumers ¢ Yeawio e2o pacnpeoeneHus
cpeou HACIeOHUKO8 UNU UCNONb308AHUS 6 UHbIX YElsX, VKA3AHHLIX 6 yCmage
@onoa. Obuwecmeenro-nonesHvie @GOHObI, HANPABIEHHbIE HA OOCIUNICEHUE
021G20MEOPUMENLHBIX, KYIbMYPHBIX, IKOAOSUYECKUX U UHbIX Yelell 8 UHmepecax
obwecmea. Hecmompsi HA MOI000CMb 3AKOHOOAMENLHOZO Pe2yIUPOBaHUs,
@oHObL uMeIom 3HAUUMENbHbIL NOMEHYUAL KAK UHCMPYMEHm Oas 3aujumol
aKmueo8, YNpaeieHus HACIeOCMEOM U peanusayuu 00wecmseenHo-noae3HbIX
yenet.

Knroueewie cnosa: epasxicoarnckoe npaso, ropuouieckue auyd, mpacm, oo,
JIUYHBIL, HACIeOCHBEHHbI, 00UeCMBeHHO-NONE3HbIU, SPAHCOAHCKUL CINAMYC.

Beaenne. ®onppl, kak Gopma OpraHH3alMUd MMYIIECTBA, MIPAIOT 3HAYH-
TENBHYIO POJIb B IIPABOBOI N SKOHOMHYECKOI CHCTeMax MHOTHX CTpPaH, BKIIOYast
Poccuro. Mx pa3sHooOpasue Mmo3BoJsieT YAOBIETBOPATH KaK JIMYHBIE MOTPEOHO-
CTH, TaK U OOLIECTBEHHO-IIOJIE3HBIC 1IEJIH, COXPaHssi THOKOCTD M JIOJITOCPOYHYIO
YCTOIYMBOCTD YIPABICHHS aKTHBAMH.

B Poccun mpaBoBoe peryinpoBaHue (JOHIOB OCTaeTCs OTHOCHTEIBHO MOJIO-
IBIM, ¥, HECMOTPS Ha pa3BUTHE 3aKOHOJATENILCTBA, OCOOCHHO IOCIIC BBEICHHMS
HaciencTBeHHBIX GoHmoB B 2018 romy [1, c. 123; 4]., cymecTByeT psg nmpodiem,
TpeOYIOINX NaIbHEHIIero H3yYeHHS.
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Heabr nanHoW paboThl — WCCIEOBaTh TPAXKIAHCKO-IIPABOBOE MOJIOKEHHE
JIMYHBIX, HACJIEACTBEHHBIX M 00IIeCTBEHHO-TT0JIe3HbIX (hoHIOB B Poccuu, onpee-
JIUTH OCHOBHBIC MTPOOJIEMBI B TIEPCIICKTHBEI IIPABOBOTO PETYITHPOBAHHS.

Pe3yabTaThl 1 00cy:kaAeHne. PaccMoTpenn moHsATHE U KIaccupuKaiio GoH-
noB B Poccuiickum rpaxaanckom mpase. [lo gelicTByroieMy 3aKOHOJATENbCTBY
(oHxa npencTaBisgeT co00i OpraHu3alrio, CO3JaHHYIO Ul YIIPaBICHUS OINpeie-
JNEHHBIM UMYIIECTBOM U HAINPABICHHYIO HA JOCTIKEHHE Lieel, YCTaHOBIEHHBIX
yupeauteneM. COrIacHO pOCCHICKOMY 3aKOHOIATENLCTBY, (DOH/IBI MOTYT UMETh
pa3ImyHBIe IPaBOBBIC (POPMBI, KOTOPHIC ONPENCISIOT CHeNU(UKY UX CO3TaHMUsA,
YIOpaBICHUS U JTHKBHUIAIHH

OCHOBHBIMH KaTeropusiMu (pOH/IOB SIBIISTIOTCS:

— JInuneie (1)OHI[I)I, KOTOPBIC CJIYXKAT JJId 3allAThl U YIIPABJICHUA JINYHBIM
HUMYIIECTBOM yUpeIUTENs;

— Hacnencreennsie (GoHIBI, CO3aHHBIC AJIS YIPABICHUS aKTUBAMHU IIOCIIC
CMEpTH YUPETUTETIS;

—  OOmecTBeHHO-TIOIC3HBIE (POH/IBI, HAIPaBJICHHBIC Ha JOCTIDKEHHE OJiaro-
TBOPUTEIBHBIX, KYJIbTYPHBIX, ’KOJIOTHYECKUX U HHBIX LIeeH B MHTEpecax
ol1ecTna.

Jlnynbie GoH/BI, KaK NPABHUIIO, CO3AI0TCS ISl 3aIUThI KAITUTala OT BHEIIHUX
(hakTOpOB U YIIpaBICHUS IMYHBIMA aKTUBAMHU B HHTEPECaX ONpeAeIEHHBIX vl B
OTJIIMYHE OT IPYTUX (HPOHIOB, TUUHBIC (POHIBI 00IaTa0T 0C000H KOH(DUACHITHAIB-
HOCTBIO, YTO MO3BOJISIET YUPEAUTEISIM COXPAHATH KOHTPOIb HAJl UMYIIIECTBOM U
OJIHOBPEMEHHO 3alHUINATh €T0 OT BO3MOXKHBIX MTPETEH3UH TPEeThHX JHIl [3].

[TpaBoBoe perynupoBaHue TUYHbIX (oHIOB B Poccun B 3HAUUTENBHON Mepe
3aMMCTBOBAHO U3 MEKIYHApOIHON MPAKTUKH, OJHAKO OCTAETCSl OTPAaHUYEHHBIM,
YTO CBSI3aHO C HU3KOM MOMYJISIPHOCTHIO JAHHOT'O MHCTUTYTA. B TO ke Bpems, JIny-
HBIE (QOH/IBI 00JIATAI0T 3HAYNTEITHHBIM TIOTCHIINAIOM JIJIS HCTIOBb30BAHMS B IIEIISTX
HAJIOTOBOTO TUTAHUPOBAHNUS M YIPABJICHUS HACICICTBCHHBIMI aKTHBAMHU.

HacneacrBennsie (hoHIBI OSABUIMCH B poccHiickoM Tipase B 2018 roay ¢ npu-
HATHEM U3MeHeHui B [ paknanckuii kogeke PD. Ux kiroueBast GyHKIHS — yIIpaB-
JICHHE UMYILECTBOM II0CIIE CMEPTH YUPEIUTES C LENbIO €r0 PacipeiesIeHUs cpe-
T HACIICTHUKOB HJIH MCTIOJIb30BAHUSI B HHBIX IIEJISIX, YKa3aHHBIX B ycTaBe (GoHa.
DTO MO3BOIACT YUPSAUTEIIO KOHTPOIMPOBATH HACIEACTBO M €TI0 UCTIONIB30BaHHUE
110CJI€ CBOEH CMEPTH.

HacnencrBenublie GpoHIbI 0COOCHHO WHTEPECHBI C TOUKU 3PEHUSI 3AIUThI WH-
TEPECOB HECOBEPILICHHOJIETHUX MIIM HEIEeCITIOCOOHBIX HACIIETHUKOB, & TAKKE JUIs
MHHUMH3ALUH KOHQIUKTOB CPeIn NMOTEHIUAIbHBIX HaclIeHUKoB. HecMoTps Ha
IOPUMYECKYIO HOBU3HY, JTaHHAs (popMa IMPHOOPETaET MOITyJIIPHOCT CPEan CO-
CTOSATENFHBIX TPAKIAH WU MPEIIPUATHHA, YTO TPpeOyeT NaTbHEHIIEr0 COBEpIICH-
CTBOBaHUS HOPMATHBHOTO PETYINPOBAHHUS.
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OO1ecTBeHHO-TI0JIE3HbIE (DOHBI (0JIarOTBOPHUTEINIBHBIE, KYJIbTYPHBIE H JPY-
rUe) 3aHUMAIT 0c000E MECTO B POCCUICKOW TIpaBoBOH crctemMe. OCHOBHAS 1IEJIb
Takux (POHIOB — peaju3alysi 0OIIECTBEHHO-3HAYMMBIX TPOEKTOB U IIPOTPaMM.
OTO MOXKET BKJIIOYATh COLMAIBHYIO MOJJIEPIKKY, KYJIbTYPHbIE MEPOIIPUSTHS, OX-
paHy OKpy’Karollel cpelibl ¥ APYrHe HalpaBJICHHSI.

3akoHozmaTenbcTBO PO onpenensier cTporue paMKH Juist CO3aHusl 1 (PyHKIH-
OHUPOBAHMS TaKUX (POHIOB, BKIIOUAsi TPEOOBAHMS K ITPO3PAYHOCTH M MOJOTUET-
HOCTH, 4TO 00YCJIOBJIEHO HEOOXOANMOCTBIO 3alIUThI OOIECTBEHHBIX HHTEPECOB.
OO1ecTBeHHO-TI0JIE3HbIe (POHABI OCBOOOK/ICHBI OT HAJIOTOB IIPH COOJIIOJCHUU
psiia yCIIOBUIA, UTO JIeNaeT MX MPHUBJIEKATEIbHBIMU JUI MELCHATOB M OpraHu3a-
uuit [4].

BebInomHuaM cpaBHUTENBHBIN aHaNN3 MpaBoBoro craryca (GonmoB B Poccun
1 3a pyOeXoM M YCTaHOBWIIN clieyroliee. B MexyHapoaHOW MpakTHKe (OH/IbI
SIBJISIFOTCSI B&YKHOW YaCTBIO TPABOBBIX M (PUHAHCOBBIX CHCTEM.

Hanpumep, B Takux crpanax, kak CIA, I'epmanus u llBeiinapus, poHnosbie
CTPYKTYpBI IIyOOKO MHTETPUPOBAHBI B NPABOBYIO W AKOHOMHYECKYIO cpeny. B
I'epmanuy GOHIBI UIMEIOT TOJTYIO HCTOPUIO PA3BUTHS U YaCTO UCTIONIB3YIOTCS JUIS
0JIaroTBOPUTENBHBIX 1eNiel, B To Bpemst kak B CILIA (oHIbI akTHBHO NPUMEHS-
FOTCSI KaK JUIs JIMYHOTO, TaK U AJIs 00IeCTBEHHOro Oara [2].

B omimume oT 3amajgHBIX CTpaH, POCCHIICKOE 3aKOHOJATENBCTBO O (oOHIAX
ocTaercst Ha CTaJuK (POPMUPOBAHUS, UTO BBI3BIBAET HEOOXOAMMOCTH 3aUMCTBO-
BaHMS JIYUIIMX MEKAYHApOIHBIX NpakTUK. Hampumep, MeXayHapoaHBIH OIBIT
TOKa3bIBAET, YTO POHJIBI MOTYT I(PEKTUBHO UCIIOIB30BATHCS ISl OIITUMH3ALMH
HAJIOTOB M 3aIIUTHI aKTHBOB.

HccnenoBanu npo0biieMbl U EPCIIEKTUBBI IPABOBOT'O PETYIIMPOBaHUS (POH/IOB
B Poccun: HecMOTpsl Ha OYEBUJIHBIE TPEHMYIIECTBA MCIOJIB30BaHUS (OHIOB B
paBoBoii cucreme Poccnm, cymiecTByer psiz mpodiiem.

Bo-1epBbIX, He1OCTATOK YETKOrO PEryIMPOBAHUS M HEAOCTATOUHAS TIPAKTHKA
MIPUMEHEHHS HOPM 0 (DOHIAX CO3/Al0T HEONPEACAEHHOCTD KaK JUlsl yUpeJuTeliei,
TaK M sl PEryJIMPYIOLIUX OPTaHOB.

Bo-BTOpBIX, BONpOC Ipo3pavyHOCTH (OHIOB, OCOOCHHO JIMYHBIX M Haciel-
CTBEHHBIX, BBI3BIBAET BOIPOCHI CO CTOPOHBI HAJOTOBBIX M KOHTPOJIUPYIOLIUX Op-
TaHOB.

[lepcriektuBsl pazsuths HOHIO0BOTO Mpasa B Poccun cBsi3aHbl ¢ ganbHeHen
pa3paboTKOil HOPMAaTHBHBIX AKTOB, YJIyUYIICHHEM MPaBONPUMEHUTEIHHOM MpakK-
THUKH ¥ Y4ETOM MEXIYHapOJHOIO OIbiTa. BBeneHne nudpoBbIX TEXHOJIOTHH B
Ipolece ynpasyieHHs: GOHIaMHU TaKKe MOXKET CYIIECTBEHHO IIOBBICHTH UX A (eK-
THUBHOCTB M TIPO3PAYHOCTb.

3aximouenne. PoHppl, Oy/ab TO JMYHBIE, HACIEACTBCHHBIC MM OOIIECTBEH-
HO-TIOJIC3HBIC, UTPAIOT BAXKHYIO POJIb B IPAKIAHCKO-TIPaBoBOM cucrteme Poccun.
HecMoTpst Ha MOJIOIOCTh 3aKOHOJMATEIBHOTO PEryJHpOBaHMs, (OHIBI MMEIOT
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3HAUUTENbHBIA OTEHIMAT KaK MHCTPYMEHT JJISl 3alIUThl aKTUBOB, YNPaBICHUS
HACJICJICTBOM U peaji3alliy OOIIECTBCHHO-TIONC3HbIX Teiei. J[s nanpHenero
Pa3BUTHS JAHHOTO HHCTUTYTa HEOOXOIMMO COBEPIIICHCTBOBAHHUE IIPABOBOI 0a3bl,
a TaKKe U3y4YeHHUe U afanTaius MexXIyHapOaHOTO OMbITA.
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Abstract. This article introduces in detail the key role that teachers play in
cross-cultural communication, and the four core competencies that they need
to possess: cultural cognition, language communication, cultural adaptation,
and cultural integration. These abilities play an important role in improving the
quality of education, promoting home cooperation, cultivating children’s global
vision and social adaptability, and promoting the international development of
kindergartens. Through in-depth understanding of different cultures, teachers
respect cultural differences, adjust teaching methods, promote cultural exchanges,
help children establish cross-cultural awareness, and lay a solid foundation for
their future development. In this process, teachers are not only the transmitters
of knowledge, but also the advocates and practitioners of cultural diversity.
Their roles and responsibilities are particularly important in today’s diversified
educational environment.

1.Overview and requirements of teachers cross-cultural professional ability in
kindergarten education.

Issued by the Ministry of Education of the Peoples Republic of China
in September 2001 the kindergarten education guidelines (trial) pointed
out:preliminary contact cross culture, can find and feel the beauty of life,
germination of aesthetic taste;among them, 5-6 children specific education goal
and main education content is: know some different regions, different ethnic people
and their customs, have cross-cultural consciousness. These spirits of the program
not only highlight the cultivation of national culture and spirit, but also emphasize
the understanding and respect of the culture different from their own. As can be
seen from the above, the cross-cultural abilities required by kindergarten teachers
mainly include the following aspects:
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1.1 Cultural and cognitive ability

Teachers should have a deep understanding and understanding of different
cultures. This includes being familiar with the values, beliefs, customs, family
structures and so on of different cultures. For example, to understand the way
of respect for the elders in certain cultures, the form of festival celebration, etc.
Only with this cognitive ability can teachers be keenly aware of the behavioral
characteristics and needs of children from different cultural backgrounds in
educational activities, and avoid improper educational behaviors due to cultural
misunderstanding.

1.2 Language and communication skills

(1) Master multiple languages or at least be sensitive to different languages. In
a cross-cultural kindergarten environment, there may be young children or parents
who communicate in different languages. Teachers have a certain multilingual
ability and can better communicate with them and understand children family
background and needs.

(2) Understand the cultural connotations behind the language. Different
languages often contain unique cultural significance. Teachers should be able to
understand these connotations, so as to communicate with children and parents
more accurately, and avoid conflicts arising from language understanding
deviations.

1.3 Cultural adaptability

(1) Respect and acceptance of different cultures. Teachers should abandon
cultural prejudice, accept various cultures with an open mind, and respect children
and parents of different cultural backgrounds.

(2) Adjust the teaching methods and strategies. Children with different cultural
backgrounds may have differences in learning style, behavior performance and
other aspects. Teachers need to adjust the teaching methods according to these
differences to adapt to the needs of different children. For example, some cultures
focus on collective activities, and teachers can arrange more group cooperation
learning tasks in teaching.

1.4 Ability of cultural integration

(1) Promote cultural exchanges and integration. Teachers can organize various
cultural activities, such as cultural display, story sharing meeting, etc., to let children
understand the charm of different cultures, and promote the communication and
integration between different cultures.

(2) Cultivate children cross-cultural awareness. From early childhood, they
will cultivate their understanding and respect for different cultures, help them
establish a global vision and cross-cultural concepts, and lay the foundation for
their future development.

2. How to realize the cross-cultural education of preschool education under the
multicultural background.
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One of the philosophical foundations of cross-cultural educational theory is the
view of educational equity, which means that all students have equal opportunities
to give full play to their potential. Early childhood education, as the lowest stage in
the education system, is an organic part of basic education. Under this background
of cross-cultural flooding, how to implement cross-cultural education is worth
thinking about by every preschool education worker in China. In particular, the role
ofteachers cross-cultural ability in the cross-cultural education is related to whether
the cross-cultural education can achieve the established goals.The importance of
these cross-cultural competencies in the educational and professional interaction
settings is reflected in the following aspects:

2.1 Improve the quality of education

(1) To meet the diverse needs of young children. Children with different cultural
backgrounds may have different needs in learning, emotion, social interaction and
other aspects. Teachers with cross-cultural ability can better meet these needs and
provide personalized education services for children, so as to improve the quality
of education.

(2) Enrich the educational content and methods. Cross-cultural ability enables
teachers to introduce educational resources and teaching methods of different
cultures, enrich the content and form of kindergarten education, and stimulate
children interest in learning and creativity.

2.2 Promote home cooperation

(1) Strengthen the communication and cooperation with parents. Parents are
important partners of early childhood education, and parents with different cultural
backgrounds may have differences in educational concepts and methods. Teachers
have the cross-cultural ability to better understand the needs and expectations
of parents, establish a good communication and cooperative relationship with
parents, and jointly promote the growth of children.

(2) Improve parents trust in kindergartens. When parents feel teachers respect
and understanding of their culture, they will trust teachers and kindergartens
more, actively participate in various activities of kindergartens, and provide better
support for children education.

2.3 Cultivate children global vision and social adaptability

(1) Help young children understand different cultures. In the era of globalization,
children need to have cross-cultural understanding and communication skills in
order to better adapt to the future society. Through their own cross-cultural ability,
teachers can guide children to understand different cultures, and cultivate their
global vision and cross-cultural concepts.

(2) Enhance children social adaptability. Contact with different cultures can
make children learn to respect and tolerate others, improve their interpersonal skills
and social adaptability, and lay a solid foundation for their future development.
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2.4 Promote the international development of kindergartens

(1) Enhance the competitiveness of kindergartens. The teacher team with
cross-cultural ability can attract more children and parents from different cultural
backgrounds, and improve the popularity and competitiveness of the kindergarten.

(2) Promote international exchanges and cooperation. Kindergartens can
carry out international exchanges and cooperation projects through teachers
cross-cultural ability, introduce advanced educational concepts and methods, and
provide a broader space for children development.

3. How to improve their own cross-cultural educational ability under the multi-
cultural background.

3.1 Cognitive ability

(1) Teachers should understand the educational concepts and values under
different cultural backgrounds. Cultural differences in different countries and
regions can lead to differences in educational concepts and values. Teachers need
to understand these differences in order to better understand and respect young
children and parents from different cultural backgrounds.

(2) Familiar with the customs and festivals of different cultures. Understanding
the customs and festivals of different cultures can help teachers to better
communicate with their children and their parents, and enhance their trust and
understanding.

(3) Master the art forms and literary works of different cultures. By appreciating
the art forms and literary works of different cultures, teachers can broaden their
horizons, enrich their own cultural connotation, and also stimulate children interest
and curiosity in different cultures.

3.2 Capacity for action

3.2.1 Language aspect

(1) Master of multiple languages. In a cross-cultural environment, teachers
need to master multiple languages in order to better communicate with young
children and their parents. In addition to their mother tongue, teachers can also
learn some common foreign languages, such as Russian, English, etc.

(2) Understand the cultural connotations of different languages. Language
is the carrier of culture, and the cultural connotation of different languages is
also different. Teachers need to understand the cultural connotations of different
languages in order to better understand and use these languages.

(3) Use of effective communication skills. In cross-cultural communication,
teachers need to use effective communication skills, such as listening, expression,
and feedback, in order to better communicate with children and parents.

3.2.2 Classroom strategy and management

(1) Respect for different cultural differences. In a cross-cultural environment,
teachers need to respect the differences of different cultures and avoid
misunderstandings and conflicts due to cultural differences. Teachers can enhance
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their cultural sensitivity and inclusiveness by learning the customs and values of
different cultures.

(2) Adjust your own education and teaching methods. Children with different
cultural backgrounds have different learning methods and needs. Teachers need
to adjust their education and teaching methods according to children cultural
background to meet children learning needs.

(3) Adapt to the different cultures of the working environment. In a cross-
cultural environment, teachers need to adapt to the working environment of
different cultures, such as working hours, working methods, working habits, etc.
Teachers can communicate with colleagues and parents to understand the working
environment of different cultures, so as to better adapt to the work.

3.2.3 Ability of cultural integration

(1) Promote the communication and integration between different cultures. In a
cross-cultural environment, teachers can organize various cultural activities, such
as cultural festivals, art exhibitions, story sharing, etc.

(2) Cultivate children cross-cultural awareness and ability. Teachers can
cultivate children cross-cultural awareness and ability through teaching and
teaching activities, such as language teaching, art teaching and social teaching,
etc., let children understand the differences and similarities of different cultures,
and enhance their cultural sensitivity and inclusiveness.

(3) Cooperate with parents to jointly promote the growth of young children.
In a cross-cultural environment, teachers need to cooperate with parents to
promote children growth. Teachers can communicate with parents through parents
meetings, home visits, parent-child activities and other ways, understand children
family cultural background, jointly make education plans, and promote children
all-round development.

3.3 Emotional ability

Open attitude to different cultures

Teachers should take the initiative to understand and accept a variety of
different cultures, including their traditional customs, festivals and art forms. For
example, multicultural stories, music and handmade productions can be introduced
into teaching activities, so that children can be exposed to rich and diverse cultural
elements. At the same time, actively communicate with parents to understand the
cultural background of children family, so as to better meet the personalized needs
of children.

Empathy and respect for different cultures

Teachers should understand the cultural differences between children and
their families with empathy.Create an inclusive environment in the class, so that
children can feel that their own culture is respected, but also learn to respect the
culture of others. For example, when children from different cultural backgrounds
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have special needs in food and clothing, teachers should give understanding and
support.

Emotional resilience and adaptability

In the face of various situations brought about by different cultures, teachers
need to have emotional flexibility and adaptability. When children have emotional
problems due to cultural differences, teachers should be able to deal with them
calmly and guide children to solve the problems with a positive attitude. For
example, when organizing activities, if children do not adapt to some cultural
activities or resist them, teachers should adjust their strategies in time and adopt a
more suitable way for children to guide them. At the same time, teachers themselves
should constantly adjust their mentality, adapt to the challenges brought by the
multicultural environment, and maintain a positive mood for work.
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Abstract. This paper deeply explores the evolution, practice, challenges and
coping strategies of the training model of innovative talents in the development
history of higher education. By combing through the historical development,
analyzing the characteristics of the training models at different stages, and
elaborating on the curriculum setting, teaching method improvement, teacher
team building and practice platform construction in the practice process. The
study found that the training of innovative talents needs to be combined with social
needs and technological development trends, and the training model should be
continuously optimized to cultivate high-quality talents with innovative ability and
adapt to the development of the times.
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1. Introduction

In today’s era of globalization and rapid development of the knowledge
economy, innovation has become a core element of national competitiveness. As an
important way to cultivate high-level professionals, higher education bears a vital
responsibility in cultivating innovative talents. Looking back on the development
of higher education, the cultivation model of innovative talents has undergone
a long evolution from traditional to modern. From the early single model that
focused on knowledge transfer, it gradually changed to a diversified, personalized
model that focuses on the cultivation of practical ability and innovative thinking.
This transformation is the result of social development, scientific and technological
progress, and the renewal of educational concepts. In-depth research on the
exploration and practice of innovative talent cultivation models in the development
of higher education is of great significance for optimizing the current and future
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higher education talent training system and meeting the urgent needs of society
for innovative talents.

2. The evolution of innovative talent training models in the development
of higher education

2.1 Ancient higher education period (embryonic stage)

In ancient times, the prototype of higher education mainly existed in institutions
such as the academy in ancient Greece and the Imperial Academy in ancient
China. Although the education in this period did not explicitly put forward the
concept of cultivating innovative talents, some innovative elements were already
contained in the cultivation process. For example, the ancient Greek academy
focused on cultivating students’ critical thinking ability, and teachers and students
discussed philosophy, mathematics and other knowledge through dialogue and
debate. In the Imperial Academy in ancient China, students were encouraged to
interpret and develop the classics on the basis of learning Confucian classics, and
cultivate independent thinking ability. However, due to the limitations of social
productivity and knowledge dissemination at that time, the scale of education was
small, the training model was relatively closed, and the cultivation of innovative
talents was in a spontaneous and preliminary state.

2.2 Modern higher education period (initial development stage)

With the rise of the Industrial Revolution, modern higher education has
gradually developed. Western universities began to break through the constraints
of traditional theology and classical disciplines and introduced disciplines such
as natural sciences and engineering technology. In terms of training models,
they began to emphasize experimental teaching and practical ability training. For
example, Humboldt University in Germany proposed the concept of unifying
teaching and scientific research, and students cultivate innovative thinking and
practical ability in the process of participating in scientific research projects.
During this period, the training model for innovative talents began to have a clearer
direction, that is, focusing on the combination of subject knowledge and practice,
but the training goals are still mainly oriented towards specific professional fields,
such as engineers, doctors, etc. The comprehensiveness and flexibility of talent
training still need to be improved.

2.3 Modern higher education period (diversified development stage)

Since the 20th century, especially after World War II, modern higher education
has entered a stage of rapid development and diversification. On the one hand,
science and technology have developed rapidly, and interdisciplinary integration
has become increasingly frequent. The higher education training model pays more
attention to the imparting of interdisciplinary knowledge and the cultivation of
comprehensive abilities. For example, some American universities have opened
a large number of interdisciplinary majors and courses to encourage students to
explore in different disciplines. On the other hand, the educational concept has
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shifted from elite education to mass education, paying more attention to the
development of students’ personality. The training model has begun to incorporate
personalized teaching plans and diversified teaching methods, such as project-
based learning and inquiry-based learning, to stimulate students’ innovative
potential. At the same time, international exchanges and cooperation are becoming
increasingly frequent in higher education, broadening students’ horizons and
providing a broader international platform for the cultivation of innovative talents.

3. Practice of innovative talent training model in higher education

3.1 Optimize course settings

3.1.1 Building an interdisciplinary curriculum system

In order to -cultivate the comprehensive knowledge structure and
interdisciplinary thinking ability of innovative talents, colleges and universities
actively build an interdisciplinary curriculum system. For example, the
establishment of bioinformatics majors integrates multidisciplinary knowledge
such as biology, computer science and mathematics. By integrating the course
content of different disciplines, breaking down disciplinary barriers, students
can analyze and solve problems from multiple perspectives. In terms of course
arrangement, interdisciplinary compulsory courses and elective courses are set
up. Compulsory courses ensure that students master the basic knowledge of
interdisciplinary courses, while elective courses meet students’ personalized
interests and development needs.

3.1.2 Increase cutting-edge and innovative course content

To keep up with the forefront of scientific and technological development,
colleges and universities incorporate the latest scientific research results and
innovative ideas into course content. In computer science, the course content
of programming languages and algorithms is updated in a timely manner, and
knowledge in cutting-edge fields such as artificial intelligence and big data is
introduced. At the same time, teachers are encouraged to transform their own
scientific research results into teaching content, and through case analysis, special
lectures and other forms, let students understand the innovative practices in the
subject area and stimulate their enthusiasm for innovation.

3.2 Improve teaching methods

3.2.1 Implement problem-oriented teaching

The problem-based teaching method (PBL) has changed the traditional
teacher-centered teaching model. Teachers raise challenging questions in the
teaching process to guide students to explore and solve problems independently.
For example, in engineering courses, teachers raise difficult problems in actual
engineering, such as earthquake resistance problems in bridge structure design.
Students propose solutions through steps such as consulting materials, group
discussions, modeling and analysis. This teaching method cultivates students’
problem awareness, critical thinking and innovation ability.
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3.2.2 Promote project-based learning

Project-based learning allows students to master knowledge and skills in the
process of completing specific projects. In the design major, teachers assign actual
design projects, such as urban park landscape design. Students form teams and
participate in the entire process from project demand analysis, conceptual design,
program deepening to final results presentation. During the project implementation
process, students need to apply the knowledge they have learned, while constantly
innovating design ideas, and cultivating teamwork and practical innovation
capabilities.

3.3 Strengthen the construction of teaching staff

3.3.1 Improving teachers’ innovation capabilities

Colleges and universities improve teachers’ innovative ability through various
channels. On the one hand, they encourage teachers to participate in high-level
academic seminars and training courses at home and abroad to understand the
latest trends in the discipline and the latest teaching methods. On the other hand,
they support teachers to carry out scientific research projects and improve their
own innovative ability in scientific research practice. For example, they provide
teachers with scientific research start-up funds and establish scientific research
cooperation platforms. Teachers with innovative ability can better guide the
development of students’ innovative thinking in teaching.

3.3.2 Introducing talents with innovative practical experience

In addition to improving the quality of the existing teaching staff, colleges
and universities actively introduce talents with innovative practical experience.
Experts are introduced from enterprises and scientific research institutions as
part-time or full-time teachers. These talents bring rich practical experience and
innovative cases, and can provide students with more practical teaching content.
For example, the School of Computer Science introduces senior engineers from
well-known Internet companies to guide students in software development projects
and impart innovative practical experience in enterprises.

3.4 Build a practice platform

3.4.1 Establishing an on-campus practice base

Colleges and universities have established various on-campus practice bases
to provide students with places for practice and innovation. In science and
engineering colleges, laboratories and engineering training centers are built. For
example, the laboratories of mechanical engineering majors are equipped with
advanced processing equipment and testing instruments, where students can
carry out practical activities such as mechanical parts design, processing and
performance testing. In liberal arts colleges, practice bases such as mock courts
and news studios are established to meet the practical needs of students from
different majors.

[ 7



Hathl U UHHOBAUUU — COBPDEMEHHbIE KOHUenyuu

3.4.2 Expand off-campus practical cooperation

Strengthen cooperation with enterprises and scientific research institutions and
expand off-campus practice platforms. Colleges and universities sign internship
agreements with enterprises and arrange students to intern in enterprises. During
the internship, students participate in the actual projects of enterprises, understand
the development status and needs of the industry, and apply the knowledge they
have learned to practice. At the same time, cooperate with scientific research
institutions to carry out scientific research practice projects, so that students have
the opportunity to get in touch with cutting-edge scientific research work and
cultivate scientific research innovation capabilities.

4. Challenges faced by the innovative talent training model in higher
education

4.1 Unbalanced educational resources

4.1.1 Regional differences

There are obvious differences in educational resources among universities
in different regions. Universities in economically developed regions often have
more sufficient funds, advanced teaching equipment and excellent teaching
staff. Universities in economically underdeveloped regions, on the other hand,
face problems such as shortage of funds and outdated equipment. This regional
difference leads to uneven results in the implementation of innovative talent
training models. For example, universities in the eastern coastal areas can
establish high-standard laboratories and practice bases, while universities in some
central and western regions may not be able to provide students with good practice
conditions due to funding constraints.

4.1.2 Differences between schools

Even in the same region, there is an imbalance in educational resources between
universities of different levels and types. Key universities have advantages in
scientific research projects, international exchanges and other resources, and can
provide students with more innovation opportunities. However, some ordinary
universities may face difficulties in resource acquisition and integration, which
affects the quality and scale of innovative talent training.

4.2 Constraints of Traditional Education Concepts

4.2.1 The influence of exam-oriented education thinking

For a long time, the examination-oriented education mentality still exists in
higher education to a certain extent. Students pay too much attention to test scores
and neglect the cultivation of innovation and practical ability. Teachers may also
be influenced by the traditional evaluation system in the teaching process, focusing
on knowledge transfer and test pass rate as the main goals, rather than encouraging
students’ innovative thinking and exploration spirit. This concept constrains the
effective implementation of the innovative talent training model.
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4.2.2 Limitations of understanding the connotation of innovation

Some educators and students have a limited understanding of the connotation
of innovation, and simply equate innovation with inventions or scientific research
results. In fact, innovation includes multiple aspects such as thinking mode,
problem-solving methods, and management mode. This limited understanding may
lead to a training model that is too biased towards scientific research innovation
and neglects the cultivation of innovation capabilities in other areas.

4.3 Influence of social environment

4.3.1 Impact of employment pressure on innovation training

The current severe employment situation has made students and parents pay
more attention to the stability and immediacy of employment. When choosing
majors and courses, they tend to prefer popular majors and practical skills
training, while ignoring the importance of cultivating innovative abilities for long-
term career development. When formulating talent training plans, colleges and
universities may also be affected by the short-term needs of the job market and
adjust the training direction, thereby weakening the consistency and depth of the
innovative talent training model.

4.3.2 Insufficient social innovation culture

The innovation culture of the whole society has an important impact on the
cultivation of innovative talents in higher education. In some social environments,
the tolerance for innovation failure is low, and there is a lack of a cultural
atmosphere that encourages risk-taking and experimentation. This atmosphere is
not conducive to the cultivation of students’ innovative consciousness, and they
may not dare to make bold attempts in innovative practice due to fear of failure.

5. Strategies to meet the challenges of cultivating innovative talents in
higher education

5.1 Optimizing the allocation of educational resources

5.1.1 Strengthening the sharing of educational resources among regions

By establishing a regional educational resource sharing platform, resource
sharing between universities in different regions can be achieved. Universities
in developed regions can open up high-quality online courses and experimental
teaching resources to universities in underdeveloped regions. At the same time,
teacher exchanges and training activities can be organized to promote the balanced
development of educational resources. For example, virtual laboratories can be
established using network technology to allow students in the central and western
regions to remotely participate in experimental teaching in eastern universities.

5.1.2. Promote inter-school cooperation and resource integration

Encourage cooperation between universities of different levels and types.
Complementary advantages can be achieved through joint training of students,
sharing of scientific research platforms, and exchange of teachers. For example,
comprehensive universities can cooperate with professional colleges to jointly
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carry out interdisciplinary talent training projects. Comprehensive universities
provide multidisciplinary course resources, and professional colleges provide
practice bases and industry resources in professional fields.

5.2 Update educational concepts

5.2.1 Reforming the education evaluation system

Establish an education evaluation system with innovation ability and
comprehensive quality as the core. In terms of student evaluation, reduce the
reliance on test scores and increase the evaluation weight of practical ability,
innovative thinking, teamwork, etc. For example, comprehensively evaluate
students through their performance in project-based learning and scientific research
practice. In terms of teacher evaluation, include teaching innovation and guiding
students’ innovative practice into the evaluation indicators, and guide teachers to
actively change their teaching concepts and methods.

5.2.2 Strengthen innovation education publicity and training

Carry out innovative education publicity activities to improve educators and
students’ comprehensive understanding of the connotation of innovation. Hold
lectures and workshops on innovative education to train teachers and administrators
so that they can master the concepts and methods of cultivating innovative talents.
At the same time, integrate innovative elements into campus culture construction,
create a strong innovative atmosphere, and stimulate students’ innovative
awareness.

5.3 Create a good social environment

5.3.1 Guide the society to have a correct understanding of innovative
talents

Through media publicity and policy guidance, the society can understand
the value of innovative talents and the importance of cultivating them. Change
the concept of only focusing on short-term employment benefits, and encourage
students and parents to pay attention to the positive role of innovation ability
in long-term career development. The government and universities can jointly
hold recruitment fairs for innovative talents, achievement exhibitions and other
activities to improve the recognition of innovative talents in the job market.

5.3.2 Cultivate a social innovation culture

Strengthen the construction of social innovation culture and increase tolerance
for innovation failures. The government and enterprises can set up innovation
funds and reward mechanisms to encourage innovative practices, especially to
support innovative projects that are exploratory and forward-looking. At the same
time, publicize successful innovation cases, promote the spirit of innovation,
and create a social and cultural atmosphere that encourages risk-taking and the
courage to try.
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6. Conclusion

The exploration and practice of innovative talent cultivation models in
the development of higher education is a long and complex process. From the
budding of higher education in ancient times to the diversified development of
modern times, the cultivation model has been constantly evolving and improving.
In current practice, favorable conditions have been created for the cultivation
of innovative talents by optimizing curriculum settings, improving teaching
methods, strengthening the construction of teaching staff and building practical
platforms. However, we are also facing challenges such as unbalanced educational
resources, constraints of traditional educational concepts and the influence of social
environment. Through strategies such as optimizing the allocation of educational
resources, updating educational concepts and creating a good social environment,
we can effectively respond to these challenges and further improve the innovative
talent cultivation model. In the future development of higher education, we need
to continue to pay attention to social needs and technological development trends,
continuously optimize the cultivation model, cultivate more high-quality talents
with innovative capabilities for the country and society, and promote economic
development and social progress. Only in this way can higher education better
fulfill its mission in cultivating innovative talents and adapt to the requirements of
the development of the times.
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Abstract. The purpose of this paper is to compare the performance and
effectiveness of Extended Learning practice between China and European and
American countries, and to explore its impact on the improvement of students’
comprehensive quality and practical ability. Extended learning encompasses
a wide range of learning experiences, including extracurricular activities,
internships and research projects. Although European and American countries are
relatively mature in the construction and implementation of the delayed education
system, and the participation rate is high, China’s delayed education is still in
the development stage, facing difficulties such as shortage of teacher resources,
insufficient flexibility of curriculum design and imperfect evaluation mechanism.
Through in-depth analysis of these differences and their background, this paper
proposes systematic improvement recommendations for Chinese higher education,
aiming to provide references for policy makers and educational practitioners to
promote the effective implementation of delayed education, so as to improve the
overall quality of Chinese higher education and the employability of students.
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1. Introduction

In the wave of global educational reform, extended learning has become an
essential means of enhancing students’ comprehensive qualities and practical
abilities. Extended learning not only refers to the extension beyond classroom
teaching time but also broadly encompasses a range of activities that promote
students’ self-directed learning, innovative thinking, and practical skills.
Specifically, it includes extracurricular activities, internships, research projects,

! This paper belongs to the project of Dalian University, China, No. 2022YB019.
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and other diverse experiences that help broaden students’ learning horizons. In
Western countries, extended learning provides a more holistic education experience
through a variety of extracurricular activities and practical projects. For example,
universities in the United States often collaborate closely with local businesses
and communities to offer internships and research opportunities, allowing students
to apply academic knowledge in real-world settings. In Germany, courses that
emphasize the integration of theory and practice further enhance students’ hands-
on skills and innovative capabilities. In contrast, extended learning in China has
developed more slowly. Although increasingly prioritized at the policy level,
its implementation faces challenges such as uneven resource allocation, limited
course design, and inadequate evaluation mechanisms. This paper aims to study the
differences in extended learning practices between China and Western countries
from an international perspective. By analyzing these differences’ impact on
educational quality, the paper proposes practical improvement suggestions to
promote the sustainable development of higher education in China. Through this
exploration, the goal is to provide valuable references for educational reform in
China and to foster the integration and innovation of global educational models.

2. Literature Review

In recent years, the research on extended learning has gradually increased,
with practices in different countries and regions showcasing their distinctive
characteristics. In Western countries, the extended learning system is relatively
mature, emphasizing comprehensive student development through a variety of
extracurricular activities and practical projects (Schmidt, 2021) 2. For instance,
the “Open Classroom” activities in the United States enhance students’ critical
thinking and innovative capabilities through multidimensional course designs.

Compared to Western countries, Asian nations have also made considerable
progress in extended learning research. Japan actively promotes “Service Learning”
in higher education, which not only fosters students’ sense of social responsibility
but also enhances their problem-solving skills in real-world situations (Tanaka,
2021) 3. Additionally, South Korea’s extended learning emphasizes the application
of technology, enriching learning content and improving practical skills through
information technology (Kim & Lee, 2022) *.

In Russia, extended learning practices are broad and diverse, incorporating
educational activities that blend national culture and technology, thus increasing
students’ engagement and sense of belonging. Recently, some Russian

2 Schmidt, R. (2021). The Role of Extracurricular Activities in German Higher Education. Inter-
national Journal of Educational Policy, 38(1), 12-29.

3 Tanaka, H. (2021). Service Learning in Japanese Higher Education: Engaging Students with
Society. Journal of Applied Pedagogy, 7(2), 122-137.

*Kim, Y., & Lee, J. (2022). Technology-Enhanced Learning in Korean Universities. Asian Edu-
cation Studies, 11(3), 245-261.
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universities have adopted innovative project-based learning, enhancing students’
interdisciplinary learning capabilities. Research indicates that this approach
significantly improves students’ academic performance and adaptability in
employment (Ivanov & Petrova, 2023) .

In China, extended learning started relatively late, but its importance has become
increasingly evident at the policy level. While it has gradually developed in recent
years, challenges remain in resource allocation and infrastructure development
(Xie, 2022) 6. Research by Li (2022) suggests that Chinese higher education
institutions should strengthen collaboration with businesses and communities to
enhance the breadth and depth of practical education’.

Quantitative analysis results show that extended learning has a significant
positive effect on improving students’ academic achievements and career skills.
Large cross-sectional studies in the United States and Germany indicate that
students who participate in extended learning projects have significantly higher
employment rates and job satisfaction than those who do not participate (Miiller &
Johnson, 2022)8. These findings further demonstrate the crucial role of extended
learning in student development.

3. Current Status of Delayed Education in China and Comparative
Analysis with Other Countries

3.1 Delayed Education Practices in Other Countries

Globally, many countries have established relatively mature delayed education
systems to promote students’ comprehensive development and enhance their
practical abilities. Details on participation rates in delayed education by country
can be found in Table 1.

Table 1
Participation Rates in Delayed Education by Country
Countries Participation Rates in Delayed Education

United States | Many universities have high participation rates in delayed education
programs, such as internships and extracurricular activities. For example,
the participation rate in the Undergraduate Research Opportunities
Program (UROP) at MIT is 90%.
Germany Over 80% of university students in Germany participate in at least one
internship during their studies.

3 Ivanov, A., & Petrova, N. (2023). Innovative Project-Based Learning in Russian Higher Educa-
tion. Journal of Educational Development, 50(1), 87-103.

¢ Xie, F. (2022). The Impact of Policy on Extended Learning in China. Higher Education Review,
40(2), 155-170.

7 Li, X. (2022). Challenges in Extended Learning in Chinese Higher Education. Journal of Edu-
cational Research, 45(3), 234-250.

§ Miiller, R., & Johnson, T. (2022). The Impact of Extracurricular Activities on Employment
Outcomes. Higher Education Review, 39(4), 314-327.
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Britain Data from the Career Development Center at the University of
Cambridge indicates that students involved in career development
programs have an employment rate approximately 15% higher than their
peers.

Russia In Russia, students who participate in «internships with well-known
companies» have a graduation employment rate as high as 90%,
reflecting the importance of internships in student education.

(1) Practices in the United States. In the U.S., prestigious institutions like
Stanford University and MIT provide diverse learning experiences through
various extracurricular activities, internships, and research projects. MIT’s
Undergraduate Research Opportunities Program (UROP) allows students to
engage in multidisciplinary faculty-led research, with a participation rate of 90%.
Additionally, 85% of participants reported significant improvements in their
innovative abilities’.

(2) Practices in Germany. Aachen University in Germany emphasizes the
integration of theory and practice by offering a variety of internship and research
opportunities. Surveys indicate that over 80% of students participate in at least one
internship during their studies, and they generally report an enhancement in their
practical skills'®.

(3) Participation in the United Kingdom. In the UK, the Career Development
Center at Cambridge University helps students connect with industries through
internships and work projects. Data shows that students involved in career
development programs have an employment rate about 15% higher'".

(4) Social Responsibility Training in Japan. Waseda University in Japan
implements “Service Learning” projects to encourage student participation in
community service. This program boasts an 85% participation rate, with reported
significant improvements in students’ social responsibility and teamwork skills'2.

(5) Practices in Russia. The Higher School of Economics (HSE) in Russia runs
programs that include “internships with well-known companies,” helping students
gain experience in real work environments. Data from the university indicates that
students who participate in internships have a graduation employment rate of 90%,
and they show significant improvements in their understanding and application

 Schmidt, J. (2021). Engaging students in research: The role of undergraduate research opportu-
nities at MIT. Journal of Higher Education Research, 45(3), 384-400.

10 Miiller, T., & Johnson, L. (2022). Bridging the gap between theory and practice: An analysis of
internship participation in Germany. European Journal of Higher Education, 12(1), 56-73.

' Smith, A. (2023). Career development services and student employability at Cambridge Univer-
sity: An empirical study. British Journal of Educational Studies, 71(2), 235-250.

12 Tanaka, H. (2021). Service learning at Waseda University: Enhancing social responsibility
among students. International Journal of Service Learning in Higher Education, 16(1), 10-26.
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of their professional skills'. This practice not only enhances students’ hands-on
abilities but also strengthens their connections with the industry.

3.2 Current Status and Challenges of Delayed Education in China

In China, delayed education is attracting more attention, yet its implementation
remains inadequate. For instance, at Dalian Medical University, despite a growing
demand among medical students, the situation is less than ideal due to several
factors:

(1) Insufficient Teacher Resources. Many universities, particularly medical
schools, lack experienced instructors for practical guidance, severely limiting
hands-on opportunities. A survey reveals that only 40% of medical students at
Dalian University participate in delayed education, significantly lower than in the
U.S. and Germany.

(2) Inflexible Curriculum Design. Current curricula often emphasize
theoretical teaching, lacking the flexibility and innovation needed to address real-
world issues. This makes it difficult for students to apply theoretical knowledge in
practical contexts.

(3) Inadequate Evaluation Mechanism. Moreover, China’s assessment
system primarily focuses on exams, failing to effectively evaluate practical skills
and innovative thinking. These challenges restrict the ability of delayed education
to enhance students’ practical and innovative capabilities.

In summary, addressing these challenges is crucial for improving the
effectiveness of delayed education in China.

3.3 Comparative Analysis of Delayed Education between China and Other
Countries

The comparison reveals that delayed education in Europe, the United States,
and other countries significantly outperforms that in China in several aspects:

(1) Cultivation of Independent Learning and Practical Skills. Countries
like the U.S. with initiatives like the UROP program and Germany’s internship
opportunities emphasize fostering students’ independent learning and practical
skills, effectively enhancing their innovation and practical abilities. In contrast,
China’s engagement in these practices is insufficient, limiting students’ overall
development.

(2) Differences in Resource Allocation and Curriculum Design. There are
clear disparities in resource allocation and curriculum design among different
nations. Western countries typically invest more resources and enjoy greater
flexibility in course design, providing students with ample practical opportunities.
Conversely, Chinese universities still face significant challenges in resource
distribution and curriculum flexibility.

13 Tvanov, A., & Petrova, K. (2023). Internships and employability: Evidence from the National
Research University Higher School of Economics. Journal of Education and Work, 36(2), 142-158.

80



Hayka U UHHOBAUUU — COBPDEMEHHbIE KOHUenYuU

(3) Evaluation System Effectiveness. The differences in assessment methods
are also crucial. While Western countries prioritize evaluating practical skills,
China’s traditional examination system focuses mainly on theoretical knowledge,
resulting in a deficiency in students’ practical abilities.

In summary, although China has made progress in delayed education, effective
enhancement requires learning from the successful experiences of other countries.
This can be achieved through policy reform, resource optimization, and curriculum
innovation, effectively promoting students’ comprehensive development.

4. Conclusions and Suggestions

4.1 Conclusions

In summary, delayed education plays a crucial role in enhancing students’
comprehensive quality and practical ability. Through comparative analysis of the
practices of delayed education in Europe, the United States, and other countries, we
find that China faces several challenges in the development of delayed education,
including insufficient teacher resources, a lack of flexibility in curriculum design,
and an imperfect evaluation system. These issues hinder the improvement of the
quality of higher education in China and the potential for students’ all-around
development.

Countries such as those in Europe and the United States have successfully
cultivated students’ practical abilities and innovative thinking through rich
extracurricular activities, internship programs, and flexible curriculum design,
which provide valuable lessons for China’s educational reform. Looking ahead, if
China’s higher education aims to make greater progress in the practice of delayed
education, it is essential to adopt systematic and scientific improvement measures
to establish a more comprehensive delayed education system.

Feasible suggestions for improvement

To effectively implement delayed education in China’s higher education, the
following suggestions are proposed:

(1) Optimize Teacher Resource Allocation. Enhance support for the
professional development of college instructors by organizing regular training,
international exchanges, and industry collaboration. Additionally, invite
professionals and industry experts to participate in practical teaching to enrich
students’ learning experiences.

(2) Integrate Flexible Curriculum Design with Practice. Universities should
focus on flexible curriculum design that organically combines theory and practice.
Incorporating Project-Based Learning and Service Learning into the curriculum
can encourage students to engage in practical problem-solving projects, thereby
improving their hands-on skills and teamwork.

(3) Enhance Evaluation Mechanisms. Establish a comprehensive evaluation
system that employs both quantitative and qualitative methods to assess students’
practical abilities and innovative thinking. Diversified assessment methods, such
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as peer reviews and project presentations, should be introduced to foster students’
comprehensive capabilities.

(4) Strengthen School-Enterprise Collaboration. Encourage universities
to form close partnerships with enterprises to jointly conduct internships and
workplace training, providing students with practical opportunities that enhance
their professional quality and employment competitiveness.

(5) Policy Support and Resource Investment. The government should
increase support for delayed education initiatives and encourage universities
to conduct various practical activities. Relevant policies should promote social
resource participation while building a diversified delayed education ecosystem
through investment in funds, facilities, and technology.

By implementing these suggestions, delayed education in China is expected
to achieve significant advancement, improving the overall quality of higher
education and cultivating more versatile talents to meet social development needs.
It is crucial to focus on equitable educational development and resource allocation,
ensuring that all students benefit from delayed education and contributing to
societal progress.
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yenv, cooepiicanue, CMulb U Klaccudeckue Gopmvl 00VUeHus, a MakKdice Hd
He MeHee CIOJCHYIO U AKMYAIbHYI0 3a0ayy 6 NeddocuKe KAk —JUYHOCHHYIO
UHOUBUOYATILHOCHTL,  CHOCOOCMBYIOWYIO  PA3GUMUIO  UHMELIEKMYAbHO20,
MBOPUECKO20 NOMEHYUALA, AHATUMUYECKOMY U KPUMUYECKOMY MbIUUICHUIO,
CAMOCMOSIMENbHOMY 0C80CHUIO 3HAHUL C OPY2UMU UCOYHUKAMU UHGOPMAYUL.

Knrouesvie cnoea: MexHoI02Us, KOMMYHUKAYUSL, oudakmukda,
UHMENNEKMY AIbHbLL, NOMEHYUAT, MEMOOUCHI-MEXHOI02, KOMIbIOMeED, MOOeb.

Keywords: technology, communication, didactics, intellectual, potential,
methodist and technologist, computer, model.

Ha ceromusumranii eHb CYIIECTBYET psI HEPEIICHHBIX IPOOIeM, HETo-
CPEICTBEHHO CBSI3aHHBIX C TOBBIIICHHEM 3()(PEKTUBHOCTH 00pa3oBaHMA. OTH
po0JieMbl CBSI3aHBI C IPUMEHEHnEM MH(OPMAIMOHHBIX TEXHOJOTHH B cdepe
00pa3oBaHysl, TIOATOTOBKHU IIEAArOrHYECKUX KaJpoB B chepe COBPEMEHHBIX MH-
(hopMaIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, C HEIOCTATOYHON KBaIU(H-
IUPOBAHHOCTBIO TEIATr0r0OB, MOJB3YIOMINXCS COBPEMEHHBIMH MH(pOPMAIIMOHHO-
KOMMYHUKAI[IOHHBIMHU TEXHOJIOTUSIMH.

OnHUM M3 BaKHBIX acCIEKTOB 3THX MPOOJIEM MOXXKHO Ha3BaTh OTHOIICHHE
Me1aroroB K MPUMEHEHUIO B 00yYeHNH WH(POPMAIMOHHON TeXHOJIOTHH. BaxkHo
MOTYEPKHYTh, YTO MOBBICUTCS POJIb TMEAarora MpUMEHSIONIEro B 00yuYeHHH HH-
(dbopMalMoHHYI0 TexHOJOru0. B Hacrosuiee Bpems yueOHble 3aBeAEHUS OCHA-
LIAIOTCSA COBPEMEHHBIMU KOMITBIOTEPAMH U TEIEKOMMYHHUKALIIMOHHBIMU TEXHOJIO-
THSAMH. DTO, B CBOIO OuYepe/ib, TPEOYET OT MearoroB HOBBIX ITOJIX0/I0B K CBOCH
TPYAOBOH AEATENBHOCTH.
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Brenpenue HOBBIX TEXHOJIOTUN B YUCOHBIN MPOIECC HE 3HAYUT BBHITCCHCHHE
MpenojaBaTesisi TEXHUUYECKUMHU CPEeICTBAMU, @ U3MEHSIET €ro 3aJauu, Poib, MPH-
BOJMT K YCJIIOKHEHUIO MPENOoIaBaTeIbCKON AesTeIbHOCTH[ 1 ].

B HacTosmiee BpeMst TpeOyeTcs , 4TOOBI KaKIbIH Mearor Wik pabOTHUK TIPO-
M3BOJICTBA UMEIIM TIOJIHOC 3HAHWC WH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEX-
HOJIOTMM M TEXHUYECKHX YCTpOHCTB .Hapsimy ¢ oTum B psije ciaydaeB nenaror
SIBJIIETCS. AKTUBHBIM YYAaCTHUKOM MPOU3BOJICTBA, CHEIMATMCTOM MPOU3BOJCTBA
KOTOPBIH B CBOIO OYEPE]Ib JOJDKCH BBITOJIHATH (DYHKIIMH MIEIarora.

HH®OPMAITHOHHBII
TEXHOJIOTHHA

PASPABOTKA

OBPA30OBAHHE

Cxema Nel. Ces3b medicdy ungpopmayuetl,00pazo8anuem u npou3e00CmeeHHbIMU
MEXHONOUAMU.

HpI/IMeHeHI/Ie B O6pa30BaTeJ'ILHI)IX YUPCIKACHUAX WHHOBAITMOHHBIX NE€Aaroru-
YEeCKHUX TEXHOJIOTHH 1 COBPEMCHHBIX TCXHUYCCKUX CPCIACTB 06yqu1/1;I OKa3bIBaACT
CYHIECTBEHHOC BJIMAHWEC HAa Ka4Y€CTBO KaJpOB. PasBurne WHHOBAIIMOHHBIX IICAa-
TOTHYCCKUX TEXHOJIOTHH HEMOCPCACTBCHHO 3aBUCUT OT PA3BUTUA I/IH(I)OpMaHI/IOH—
HBbIX TeXHOJ’IOFHﬁ, YPOBHA 3HAHUI npenoaaBaTeﬂefz’I " ydaluxcsa B HUCIIOJIb30Ba-
HUU OTUX TeXHOJ’IOFHﬁ.3Ha‘IHT, Pa3BUTHUC MICAATOTHUICCKUX TEXHOJIOTUH BIIMSET HA
Ka4yeCTBO IMOATOTOBKHU KaIpOB, KAUCCTBO KaAPOB BJIHACT HA COBCPIICHCTBOBAHUEC
IPOU3BOACTBEHHBIX TEXHOJIOTUH. . H03TOMy, YUuTBIBasA, 4YTO NE€AArorudyeCckuc mu
OPOU3BOACTBECHHBIC TEXHOJIOTHUU SABJIAKOTCA B3aMMO3aBUCHUMbIMU, HeO6XOZ[I/IMO,
YTOOBI I/IH(l)OpMaIII/IOHHI)Ie TCXHOJIOI'MU pa3BUBAJIUCh HAa OCHOBC COBEPIICHCTBO-
BaHUs, a TAKKC YTOOBI I/IH(I)OpMaHI/IOHHBIe IIPOCTPAaHCTBA ObLIN O6OF3HICHI>I 00-
Ppa3oBaTCIbHBIMU U TPOU3BOACTBECHHBIMH JaHHBIMU. I/IHTeI’paHI/IH HayKH, o6pa—
30BaHusd W MPOU3BOJACTBA, @ TAKXKC 3aBUCUMOCTbL MCKIAY I/IH(I)OpMaHI/IOHHLIMI/I,
negarort4eCKuMmu U Npous3BOACTBEHHBIMH TEXHOJIOTUSAMU IMMPUBCACHBI B CXEMC.

[2].
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Ha Bcex crynensx o0pa3zoBaHusi OOILIHME MEJAaroruueckue U AUIaKTHUECKHe
TpeOoBaHus, IPEABSBIIIEMbIE KO BCEM 00YJaIOIINMCSI, 3aKII0YAI0TCSI B COBEPIIICH-
CTBOBAHMH CaMOCTOSITEJILHOI pabOTHI CTYICHTOB Ha OCHOBE TPAJUIIMOHHBIX 3HA-
HUH, TIPE/ICTABICHUH 1 YMEHHUH, YKPEIUICHUN HAyYHOTO MBIIIIIEHHSI, CTPEMIICHHS
K M3yYEHMIO MPEAMETOB, YIIyOJIeHUH NMPOQPEeCcCHOHATIBHBIX 3HAHUH,TOBBIIICHHE
UX aKTUBHOCTH C IOMOIIBIO TEOPETUYECKUX M MPAKTUYECKHUX 3aHATHH. Mupo-
BOW I1€ZIarOrMYECKUH OIBIT, TpeOOBaHHE COBPEMEHHBIX MEIarorn4ecKuX TeXHO-
JIOTHH MOJATBEPKAAIOT, YUTO BO3MOXKHOCTEH Il MPUBIEUCHHS MOJIOBIX JIFOJEH K
MpeaMeTaM MHOTO ,TakK K€ KaK M MOBBIIIATh UX aKTHBHOCTH K CAMOCTOSITEIILHOM
pabore.

HeszaBucuMocCTh Halero rocyfapcTBa OTKpbIIAa JOPOTY Hapsiay C JIpYyTUMHU
cdepamu 1 1715t 00pa30BaHUs HA HEMOCPEICTBEHHO MEXAYHAPOIHOE COTPY THHYE-
CTBO C Jipyrumu rocyaapcrsamu Cerojns B Y30eKuCTaHe CO3/1aHbl BCE BO3MOXK-
HOCTH - OOIIECTBEHHO-TIOJUTHYECKUE , MOPAJIbHO-MaTepPHAIbHBIC YCIOBHS JUIS
HETIPEPBIBHOTO PA3BUTHsI HAPOAHOTO 0Opa3oBaHus . B Hacrosmiee BpeMs cyiie-
CTBYET MHOXKECTBO BHJIOB IEAArOTHYECKHX TEXHOJIOTHH, KOTOPBIE OTIMYAOTCS
JpYyT OT Jpyra, Kak ObLIO CKa3aHO BBIIIE, TEM, YTO YAEIAIOT 0c000€ BHUMAaHHE
HaMpaBJICHUAM U IEIISM.

YHpolIeHHbIH MopsIoK 00yueHHsI poleccaM Mearornieckoi TeXHOJIOTHH
MOJKET TIOHIMAThCS CIEAYIOIUM 00pa3oM:.

Pa3bsicHeHHe - Ipoliecc, 3aKITI0YAIOIINICS B CTIOCOOHOCTH Pa3bsICHUTEIS J10-
HECTH JI0 IPYTUX C MOMOIIBIO PA3IUYHBIX CPEACTB U METOZOB CMBICII M COZEPIKa-
HHUe nH(popManuy, TOPI0K €€ HCIOIb30BaHMU.

IMonnmanue - oco3HaHUE CMBICNIA U COACPIKAHUSI UH(YOPMALIUH, CaMOCTOSI-
TEJIbHOE UCII0JIb30BaHNE MH(OPMALIMH B YIIOPSI0OYECHHOM BHJIE.

Hayuurs - 1esTenbHOCTh, COCTOSIIAS B UCTIOIB30BaHIN HH(OPMAIIMH U OCY-
IIECTBJICHAN PA3INYHBIX JICHCTBUHA C MPUMEHEHUEM PA3JIMYHBIX CPE/ICTB U Me-
TOJIOB , TIO3BOJISTIOLINX 00yJaroeMy COBEPIIATh OBTOPHBIE ICHCTBUS B TOH XKe
CTEIECHHU , B KOTOPOH OH MX COBEPIIHIL.

H3yuenue - ucnosibp3oBaHne MHPOPMAIMU M JUISl BBIMOJHEHUS Pa3IMYHbBIX
JIeHcTBUI B yCTaHOBJICHHOM TMOPSIKE.

YcBoenne - noaydeHUe 3HaHUN U HABBIKOB B IOHMMAHUY, U3yUYEHHH CMBICIIA
1 copeprkaHus MH(OPMAIINH, €€ NCITOJIb30BAHMS WIIM MOPS/IKA COBEPIICHNUS JIeH-
CTBHH.

YcBOoeHHE JEMUTCS Ha CIEAYIOIIUE TPU CTEIICHH:

1) npsiMoe TOBTOpEHHE IPHOOPETECHHBIX 3HAHUH M YMEHHUH;

2) WCIOJIb30BAaHUE 3HAHMK B NMPAKTHUECKOH JESTEIBHOCTH, NMPUOOpETEHHE
BO3MOKHOCTH HCIOIB30BATh 3HAHMS ISl JOCTHIKEHUS 1IEeTIel;

3) UMeTh BO3MOXKHOCTH OCYIIIECTBIIATH TBOPUECKYIO ACATEILHOCTh HA OCHOBE
aHaJIM3a, CPaBHEHUS, 0OOOIIEHNUS, COBEPIIEHCTBOBAHHS ACATEIBHOCTH . BMecTe
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C TeM, OCHOBHBIC COCTABHBIEC AJIEMEHTHI, OJHOBPEMEHHO IPUMEHSEMBIE B cOue-
TaHUM C TEJarOTMYeCKUMHU TEXHOJIOTUSMHU U UMEIOIUE pellarollee 3HaueHUe B
COXPaHEHHU W Pa3BUTHU UCTOPHYECKOIO CTPOS y4eOHO-BOCIHMTATEIBHOTO IPO-
ecca, BKIIOYAKT B ce0sl pa3roBOp,lOKa3 U BHIITOJIHEHHE YIIPAKHEHUH.

Topopamuii ¥ IMokA3LIBATE ¥ Vopa:kaeane

T

Cxema Ne2

To, 4TO MPENCTaBICHO B ATOI CXEMe, B OCHOBHOM, B I[CJIOM SIBJISICTCSI OCHOBOM
00pa30BaTEIBLHOIO MPOIECCa U TIEIarOTHISCKAX TEXHOJIOTHIA, KOTOPBIC SBJISIFOTCS
€ro COBPEMCHHOM (opmMoii. B 3Toi cxeMe aHAIM3UPYIOTCSI OCHOBHBIC 3JICMCHTBI
MEIarOrMYeCcKOro TEXHOIOTHYESCKOTO TPOIIECCa, YYaCTHUKAMU KOTOPBIX SIBIISOT-
Csl TIPEToIaBaTelb, YUYCHUK, MEHEKEp 00pa3oBaHus, METOAUCT-TexHoor. Oc-
HOBHBIMH POIIECCAMHU B JCATEIBHOCTH YYAIICTOCS SBISIFOTCS CIICAYIOIINE:.

BbInoIHATH
jaJaHHE

IIpocaymHBaHHE Y IIpocmoTp Y

T

3-cxema:VKUTYBWII haONHATILIATH ACOCHIT KapagHiap

Cobecenopanne y IMokazkIBaTh ¥ Y JIagepcTBo Y KoHTpoan

Haznauenne

Cxema Ned. OchosHuvle npoyeccyl 8 0esimenbHOCIU MeHedcepd 00pa306aHus.

CxeMbl, M3JI0KCHHBIC BBIIIC, MOXKHO YCJIIOBHO Ha3BaTh CXCMaMU CJIOB, IJIa3,
YIPAKHCHUH MEIarornyecKoil TEXHOJIOTHH, MPUYEM H3BECTHO, YTO KaxIas W3
9TUX TPEX MOHATHA MMEET 0c000€ 3HAYCHHE, HECMOTPSI HA TO, YTO OHU OYCHb
HIMPOKO OxBaueHbl. OJHAKO B MEIArOrMYeCKOil TEXHOIOTUU ITH TPH IJIEMCHTA
SBJISIIOTCSI HEOTAEIUMBIMH IpYyT OT Apyra[3].

OTMmeuaeTcst BAXKHOCTh 00y4YeHUs (pru3KKe B 00111e00pa30BaTEIBHBIX IIKOJIAX,
HEO0XOIUMOCTh MOJITOTOBUTH TIOYBY IS IPOOJDKCHHS O0YUYCHUS yUaIIuXCsl, He-
CMOTpSI Ha BAYKHOE MECTO B Pa3BUTHH ¢ HAYKU U TCXHUKH, chepax nesITeIbHOCTH
U TIOBCCIHCBHOM >KU3HU. biiaromapsi u3y4eHuto Gu3uku ydampecs GopMHUPYIOT
HAYYHBIN B3IJISII HA MUp, H3ydas HauOoiee OOIIHe 3aKOHBI IPUPOJIBI, SIBJICHUS,
MOJYYarOT MPAKTUYCCKUE 3HAHWS U HABBIKUA U3 (DU3UKHU, 3HAHUS, HEOOXOIMMBIC
JUTS. TIPOJIOJDKEHUST 00ydeHus. JIisi NOCTHIKCHHS TaKUX BBICOKHX PE3yJIbTAaTOB
OUYCHb BAXKHO, YTOOBI YUHTENb (DU3UKU 3HAII, KK HCIIOJIH30BaTh HHHOBAIMH B 00-
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YUEHHH, KaK pasyMHO U 3(P()EeKTHBHO MCIIOIB30BaTh NHHOBAIIMOHHBIE TEXHOJIO-
MY B y4eOHOM Ipoliecce.

OOyueHue (puU3MKe DOIDKHO CIYKUTh OOIIMM IIeJsiM 00pa30BaHUs, TO €CTh
(dbopMHpOBaTh U pa3BUBATh y YYalIUXCsl HAYYHOE MHUPOBO33pEHHUE, CIOCOOHOCTh
K JIOTHYECKOMY MBIIIJICHUIO, HHTEIUICKTYaJIbHOE Pa3BUTHE, (POPMUPOBATH B HUX
HaIMOHAJIbHBIE U O0IeUeIOBEYECKUE IIEHHOCTH, a TaK)Ke OCHAIATh WX 3HAHUS-
MU, HEOOXOAMMBIMH JIJISI IPOJIOIKEHHUST OOIIIECTBEHHOH KM3HN M 00YUYEHHUSL.

B 001eo0pa3oBaTebHBIX CPEHNX LIKOJIAX B KAYECTBE OCHOBHBIX 33/1a4 00-
yueHHs1 PU3MKE OPEICIICHBI CIEAYIOIIHUE:

- 3HAKOMCTBO YYalllUXCs CO 3HAHMSAMH O (PU3NYECKUX SIBICHHSX, HOHSTHUSX,
KaTajiorax, MoJIeJIsiX, 3aKOHax, N3MEPEHHUSIX, TPAKTUIECKUX NPUMEHEHUIX (HU3U-
KH, O BCEJICHHOM;

- 00y4arh €aMOCTOSITEIEHO paboTaTh C 3a/lauaMu 10 GpHU3NKe,HA0I01aTh Hall
(u3MUECKUMU SBJICHUSIMU M YMETh J1aBaTh UM OOBsICHEHHs, c(DOPMHUPOBATH Ha-
BBIKH;

- 3HAKOMCTBO YYaIlIUXCsl C Pa3BUTHEM HAYKH U TEXHUKH, IPAKTHYECKOMY TIPH-
MEHEHHIO 3aKOHOB (DU3UKH;

- pa3BUTHE HAyYHOI'O MHUPOBO33PEHUS Yepe3 3HaHHS O CTPYKType KocMoca ,0
KOCMUYECKUX SIBIICHUSIX

- 3HAKOMCTBO C JICSITEIBHOCTHIO BEJIMKHUX YUCHBIX-ITPEAKOB U C COBPEMEHHBI-
MU (PU3UKaMU COOTEYECTBEHHUKAMH,000Tralarh 3HaH!Us CO 3HAKOMCTBOM C OKpY-
JKarolen cpeioi 1 BOCIIMTAaHNE YYaIlMXCsl B HALIMOHAILHOM JTyXe.

- Cozneprxanne 00pa3oBaHMs CBS3aTh C COLMAIBHOM JKU3HBIO M TEXHUUECKUM
pa3BUTHEM,HANPABUTh YYAIIUXCsl K OCO3HAHHOI NMpo(OpHUEeHTALNH,I0ITOTOBUTD
UX K TIPOJIOJDKEHUIO yueObl B CPEJHUX CIEHAIBHBIX yUeOHBIX 3aBEJICHUSX.

- OOyuaTh pacIIMPEHUIO 3HaHUH O pu3HYecKuX (akTopax U PU3NUECKHX SIB-
JICHUSIX, TIOJTyYCHHBIE B y4eOHBIX 3aBEJCHUSX JUIS JOCTIDKEHHUS LeJIeii MUPOBOMA
LUBHJIM3aLIUH;

- Hayuurte mosp3oBaThCsi ¢ MHCTpyMEHTaMH HMEIONIMMHU OTHOILCHHE K
(pU3MKE,BBITIOIHATL INPOCThIE (DU3UUECKHE OIIBITHLJICNIATh BBIBOABI 00 UX
pe3yJsbTarax,IpuIepXKUBaThCs IPaBHUIl OE30I1aCHOCTH.

B xako#i crereHn opraHu3yeTcs M IPOBOJHUTCS MEPBBI YPOK MO KAKIOMY
MIPEAMETY UrPaeT BaXKHYIO POJIb B MPOOYKJICHUH Y yHalUXCs HHTEpeca K 3TOMY
npeamery[4].

OCHOBHBIM (haKTOPOM JTOCTHKEHUS d(P(PEKTUBHOCTH B MPENOJIABaHUH TIPE-
MeTa QU3MKH sIBIsieTcsl GOpMUPOBAHHE MOJICIIBHOTO TOHUMaHUs ydyamuxcs. [Ipu
(OpMHPOBAHUHM MOJICIBEHOTO COZEPKaHUsI MHPOpPMALUS MOXET OBITh LIEJIeCco0-
Opas3Hoii, eciii BaYKHEHIIUM CPEJICTBOM KOMMYHHKAIIMOHHBIX TEXHOJIOTHH OyeT
HCII0JIB30BATHCS KOMITBIOTED.

B Hacrosiiiee BpeMs CyIIeCTBYET TEXHOJIOTHSI KOMIBIOTEPHOT'O MOZEIHPOBa-
HUSI, LIEJIBI0 KOTOPOH SIBJISIETCS YCKOPEHHE MTPOIIecca BOCIIPUSATHS, TOHUMAaHHS U
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NPUHSTHS IPUPOJIbI, IPOUCXOAIINX B HEW SBJICHHN, COOBITHI U U3MEHEHHUN B
00IIIECTBE € MOMOIIIBIO COBPEMEHHBIX MeTO10B. OCBOCHUE TEXHOJOTHU MOJIEIH-
POBaHMS Ha KOMITbIOTEPE TPeOYET XOPOILIETro 3HAHUS KOMITBIOTEPHBIX CUCTEM H
YMEHHUsI IPUMEHATh B HUX TEXHOJIOTHH MOJICTHUPOBAHKS. METO UCIIOIB30BaAHMS
Ha KOMITIBIOTEPE B MATEMATHYECKOM MOJICIIMPOBAHUH TMPOIPAMMHBIX SI3BIKOB SIB-
JSIETCSI CEPhE3HBIM MOBOPOTOM B Hayke. Pasnuunblie BHIBI Mojened (rpaduxwu,
JIarpaMMbl, aHUMAIIHsI, MYJIbTUILTMKALAS U T. J1.) ObUIA BHEPEHBI B CBEPXMOIII-
HBIX KOMIIbIOTEPAX ¢ mporeccopoM Pentium, co3panHbIx B KOHIE XX BeKa. K ~
~ ~ B. Ha KOMIIIOTEPHOM MOHHUTOpPE. CyIIeCTBYeT BO3MOKHOCTh MPUBOIUTH B
JIBIDKCHUE MOJIEIb Ha dKpaHe (HampuMmep, ICKU3 KapTHHBI) B PA3IMYHBIX CTEIle-
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Abstract. The purpose of this study is to investigate the impact of English
language learning on the intellectual development of students in Chinese
universities. Through literature review and theoretical analysis, the study finds
that English learning can promote students’ cognitive ability, creative thinking
and problem-solving ability. The paper also discusses the main factors affecting
the effectiveness of English learning, including teaching methods, motivation
and environment. Finally, suggestions are made to optimize English teaching
strategies in order to promote students’ overall development.

Keywords: English learning, intellectual development, Chinese universities.

Introduction: With the acceleration of globalization, English has become the
main language of international communication. In China, English education has been
given extremely high importance, especially at the higher education level. As an
important base for talent cultivation, Chinese colleges and universities have invested a
great deal of resources and energy in English teaching. However, despite the growing
importance of English education, its far-reaching impact on students’ intellectual
development has not yet been fully researched and understood. Intelligence, as
the sum of an individual’s cognitive abilities, has a profound impact on students’
academic achievement and future career development. Therefore, studying the impact
of English learning on the intellectual development of students in Chinese colleges
and universities not only helps to optimize English teaching strategies and improve
the quality of teaching, but also has important theoretical and practical significance in
promoting the overall development of students.

I. Theoretical Foundations

Intelligence is often defined as an individual’s ability to adapt to the
environment, learn, reason, and solve problems. The field of psychology has a
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long history of research on intelligence, with Piaget’s theory of stages of cognitive
development and Spearman’s g-factor theory being two of the most influential
models. In recent years, Howard Gardner’s multiple intelligence theory has also
provided new perspectives on the understanding of intelligence. These theories
provide a foundation for studying the development of intelligence.

Second Language Acquisition (SLA) theory focuses on how people learn and
master languages that are not their native language. Krashen’s input hypothesis
suggests that language acquisition occurs through comprehension of input that
is slightly higher than current language ability. Vygotsky’s socio-cultural theory,
on the other hand, emphasizes the role of social interaction in language learning.
These theories provide a framework for understanding the English language
learning process.

Research has shown that second language learning promotes intellectual
aspects such as cognitive flexibility, memory and attention. The effects of English
language learning are especially significant during adolescence, when the brain
is more malleable. However, studies have also shown that the effectiveness of
English learning is affected by a variety of factors such as teaching methods,
motivation and the learning environment.

II. The Potential Impact of English Language Learning on Intellectual
Development

English language learning has a positive impact on the cognitive abilities of
Chinese university students. English learning requires a lot of memorization of
vocabulary, grammar rules, phrase collocations and so on. The constant repetition
of the memorization process by students helps to exercise their memory, and this
improvement of memory ability is transferable and can be applied to the study
of other subjects and daily life. When learning English, students need to observe
the details of the language. Whether they are listening to lectures in the English
classroom, reading English materials, or participating in English communication
activities, students need to concentrate their attention highly and observe the details
of the language. Therefore, English learning can improve memory, strengthen
attention and cultivate observation.

English learning is significant for students’ creative thinking. As an international
common language, English carries rich cultural connotations and diverse ways of
expression. In the process of learning English, students will be exposed to different
cultural backgrounds, ways of thinking and language expression habits, which
will help broaden their thinking horizons and stimulate the dispersion of thinking.
In the process of English learning, students need to analyze, judge and evaluate
what they have learned, which enables them to think independently when facing
problems, not blindly accepting ready-made views but forming their own opinions
through analysis and argumentation.

X
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English learning is conducive to enhancing the problem-solving ability
of Chinese college students. On the one hand, mastering English can expose
students to information and knowledge on a global scale, including experiences
and cases of culture, science and technology, and management in different
countries and regions. This wealth of information provides students with more
ideas and methods for solving problems, enabling them to think about problems
from different perspectives, to draw on advanced international experience to
solve domestic problems, or to combine advantageous domestic experience with
international needs to expand the ways of solving problems. On the other hand, in
the context of globalization, the solution of many problems requires cross-cultural
cooperation and communication. English, as an important tool for cross-cultural
communication, can help students communicate and collaborate effectively
with people from different cultural backgrounds. Through communication and
cooperation with others, students can learn different ways of thinking and problem-
solving strategies, and improve their teamwork and problem-solving skills.

III. Analysis of optimization measures

In terms of teaching methods, there are numerous measures to optimize the
impact of English learning on students’ intellectual development. Diversified
teaching is the key. Teachers can utilize various forms such as situational teaching,
game teaching and group cooperative learning. For example, scenario teaching can
create shopping, traveling and other scenarios, so that students can communicate
in English in real-life situations and practice their expression and adaptability.
Question-led teaching is also indispensable. Teachers guide thinking by asking
questions, such as asking questions in reading teaching, so that students can read
with the questions and discuss the answers to exercise reading comprehension,
analysis and critical thinking skills. At the same time, personalized teaching
should be implemented, paying attention to students’ characteristics and needs,
arranging extension tasks such as speech and writing competitions for students
with strong abilities, and giving more guidance to students with weak abilities to
help them gradually improve their English proficiency.

Optimization of learning content is crucial to students’ intellectual development.
It is necessary to add cultural elements, because English learning covers cultural
learning. Teachers can incorporate cultural background knowledge such as the
history, geography, customs and values of English-speaking countries into their
teaching, so that students can understand cultural differences, such as comparing
traditional Chinese festivals when learning about Western festivals, to enhance
cultural understanding and tolerance, to broaden their horizons, and to cultivate
cross-cultural communication skills. Enrichment of reading materials is also
necessary, covering different types such as stories, popular science articles, news
reports and literary works. Story materials cultivate imagination and creativity,
popular science articles enhance logical thinking and comprehension, and literary
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works show the charm of English and improve aesthetic ability. In addition,
practical activities are of great significance, such as organizing English corners,
drama performances, speech contests and so on, so that students can put their
knowledge into practice, improve their language use and expression skills, and at
the same time develop self-confidence and expressiveness.

Improvements in learning strategies can better promote the positive impact
of English learning on intelligence. Cultivating self-directed learning ability is at
the core of the program, guiding students to master the right methods, including
making study plans, selecting materials, and self-assessment. Self-directed learning
can improve efficiency, enhance motivation, and develop independent thinking
skills. Memory strategy training should not be neglected, teaching methods such
as associative memory, mnemonic memory, and mind mapping to improve the
efficiency of word memorization and expand vocabulary, while exercising memory
and thinking skills. Moreover, it is necessary to pay attention to time management,
help students rationally arrange their study time, make scientific plans, so that
students can complete their tasks within the specified time, improve efficiency,
and cultivate the ability of time management and self-discipline.

A good learning environment is an important guarantee to optimize the impact
of English learning on students’ intellectual development. In the classroom,
teachers should create a relaxed, pleasant and democratic atmosphere so that
students can learn English in a free and equal environment. Encourage students
to actively participate in classroom discussions and interactions, boldly express
their opinions and ideas, and cultivate creative thinking and expression skills. The
learning environment outside the classroom is equally crucial, and schools and
families need to work together. Schools can build English learning centers and
provide abundant resources, such as books, magazines, multimedia materials, etc.
Families should create space and time for students to learn English and encourage
them to listen, read, speak and write more.

IV. Conclusion

After theoretical analysis, this study found that English language learning has
a positive impact on the intellectual development of Chinese college students,
which is mainly reflected in the key aspects of cognitive ability enhancement,
creative thinking cultivation and problem solving ability enhancement. In order
to maximize this positive impact and make English language learning a powerful
aid to students’ intellectual development, a series of effective implementation
strategies are indispensable. These strategies need to be thoroughly researched
and actively practiced by educators.
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Abstract. This paper discusses the connotation, characteristics, and important
application and value of guided heuristic teaching in education. By analyzing
relevant theories and practical cases, it explains how guided heuristic teaching
can stimulate students’ learning interest, cultivate innovative thinking and
autonomous learning ability, and thus improve the quality of education and
teaching, providing a useful reference for cultivating innovative talents that meet
the needs of social development.

I. Definition of guided heuristic teaching

Guided heuristic teaching is a teaching method that takes students as the main
body and teachers as the leading factor. In the teaching process, teachers, according
to the teaching objectives, content and students’ cognitive characteristics, cleverly
set up problem situations, ask questions, guide thinking, provide clues, etc., to
inspire students to explore knowledge and discover rules independently, rather
than directly instilling knowledge into students. This teaching method focuses on
stimulating students’ curiosity and thirst for knowledge, and cultivating students’
ability to think independently and solve problems.

II. The role of guided heuristic teaching

(I) Stimulate learning interest

1. Mobilize enthusiasm

Guided heuristic teaching can attract students’ attention by creating interesting
problem situations or vivid teaching activities. For example, in a physics class,
the teacher starts the course with a question like “Why does the roller coaster in
the amusement park not fall down when it is running at high speed?” to stimulate
students’ curiosity about physics knowledge and make them more willing to
actively participate in learning.
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2. Enhance intrinsic motivation

When students discover knowledge or solve problems by themselves under
the guidance of teachers, they will gain a sense of accomplishment. This sense of
accomplishment will be transformed into an intrinsic motivation for learning. For
example, in a literary appreciation class, students experience the beauty of poetry
through their own understanding and interpretation of the artistic conception of
poetry, thereby loving literature more and actively reading more literary works.

(IT) Cultivate thinking ability

1. Develop innovative thinking

This teaching method encourages students to think about problems from
different perspectives. Teachers ask open questions to encourage students to
break through conventional thinking patterns. For example, in the art design class,
teachers ask students to design a building for a future city. Students can give
full play to their imagination and design buildings of various shapes and unique
functions, which cultivates innovative thinking.

2. Improve critical thinking

Guided heuristic teaching guides students to think and question knowledge. In
history class, teachers show different historical viewpoints and let students analyze
and compare them. Students learn to judge the rationality of the viewpoints,
thereby improving their critical thinking ability. For example, for the cause of a
certain historical event, students study different historical materials, think about
the correctness of various viewpoints, and form their own opinions.

(IIT) Improve autonomous learning ability

1. Learn to think independently

The guidance of teachers enables students to gradually develop the habit of
independent thinking. In the science experiment class, teachers guide students
to design their own experimental steps to verify a scientific hypothesis. In this
process, students learn to think independently about how to control variables, how
to observe and record data, etc.

2. Promote self-exploration

Heuristic teaching provides students with space to explore knowledge by
themselves. In computer programming classes, teachers give a general framework
of programming tasks. Students explore how to implement functions by
consulting materials and trying different codes. They gradually learn to explore
new knowledge on their own and lay the foundation for lifelong learning.

(IV) Promote effective absorption of knowledge

1. Deepen understanding

Because students acquire knowledge through their own thinking and
exploration, they have a deeper understanding of knowledge. In chemistry
class, students explore the principles of chemical reactions through experiments
and compare the reaction results under different experimental conditions. Their
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understanding of chemical knowledge is not just limited to the concepts in the
book, but they can deeply understand the essence of the reaction.

2. Strengthen memory

The learning process of independent exploration makes knowledge leave a
deeper impression in students’ minds. For example, in geography class, students
understand the formation of topography by making geographical models by
themselves. The geographical knowledge involved in this process will be better
remembered because they participate in the process of knowledge construction.

III Application strategies of guided heuristic teaching in actual teaching

(1) Create a situation and stimulate interest

1. Connect with real life

During the teaching process, teachers closely connect the teaching content
with students’ daily life. For example, when explaining the concept of function
in mathematics teaching, you can introduce the calculation method of water and
electricity bills in life, so that students can understand that function is a tool to
describe the relationship between two variables, thereby stimulating students’
learning interest and curiosity.

2. Use multimedia resources

Use multimedia materials such as pictures, videos, and animations to present
students with vivid teaching situations. For example, in history teaching, play a
documentary clip about ancient wars to let students intuitively feel the background
and atmosphere of historical events, and then guide students to think about the
impact of war on the society, economy and culture at that time, and inspire
students’ thinking.

3. Tell stories or cases

Introduce teaching content by telling interesting stories or actual cases. In
Chinese teaching, when explaining an argumentative essay, you can first tell a
true story related to the theme of the article, such as a story about a celebrity
who finally succeeded through unremitting efforts, and then guide students to
think about the truth contained in the story, and then transition to the study of
argumentative essays, arguments and argumentation methods, so that students can
understand and accept knowledge more easily.

(II) Ask questions to guide and inspire thinking

1. Design inspiring questions

Questions should be hierarchical, from simple to complex, and gradually guide
students to think deeply. For example, in chemistry teaching, when explaining the
rate of chemical reaction, first ask students “What is the rate of chemical reaction”
(a simple concept question), then ask “What factors affect the rate of chemical
reaction” (a medium-difficulty question), and finally ask “How to explore the
influence of these factors on the rate of chemical reaction through experimental
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design” (a more complex question), to guide students to gradually understand the
knowledge.

2. Ask questions when and how

Ask questions at key points in teaching, such as after explaining new knowledge
points, when students have doubts, or before class discussions. For example, in
mathematics class, after explaining the proof process of a theorem, ask students in
time “What are the key steps of this theorem?” “Can you explain the meaning of
this theorem in your own words?” to help students consolidate the knowledge they
have learned and guide them to think. Use a variety of questioning methods, such
as individual questions, group questions, and class questions.

3. Guide students to answer questions

When students have difficulty answering questions, teachers should give
appropriate prompts and guidance to help students find solutions to problems. For
example, in English reading teaching, when students have difficulty understanding
a sentence in an article, teachers can prompt students to pay attention to the key
words, grammatical structure or context in the sentence, and guide students to
gradually understand the meaning of the sentence. Encourage students to express
their ideas boldly. Even if the answer is wrong, do not rush to deny it, but guide
students to analyze the cause of the error and learn lessons from it. For example,
in a science experiment class, when the experimental results of students do not
meet expectations, teachers can guide students to think about possible problems in
the experimental process, such as whether the experimental operation is correct,
whether the experimental conditions are properly controlled, etc., to cultivate
students’ scientific inquiry spirit and critical thinking ability.

(IIT) Group cooperation and joint exploration

1. Reasonable grouping

Group students according to their learning ability, personality characteristics,
interests and hobbies, etc., to ensure that each group has students of different levels
so that students can learn from each other and help each other. For example, in
the comprehensive practical activity course, students with strong hands-on ability,
students with active thinking and students with strong organizational ability
can be grouped together so that the groups can give full play to their respective
advantages when completing tasks.

2. Clarify tasks and goals

Before group cooperative learning, teachers should clarify tasks and goals to
students so that students know clearly what they want to do and what learning
effects they want to achieve. Tasks should be challenging and feasible to stimulate
students’ interest in cooperation and desire for exploration. For example, in
mathematical project-based learning, teachers assign a task of “designing a layout
plan for a certain area on campus, requiring certain functional requirements and

[ 97



Hathl U UHHOBAUUU — COBPDEMEHHbIE KOHUenyuu

considering cost factors”, so that students can use the mathematical knowledge
they have learned to plan and calculate through group cooperation.

3. Guide group discussion and communication

Promote communication and sharing between groups, let each group show
their discussion results, learn from each other and draw lessons from each other.
Teachers can organize debates, mutual evaluation and other activities between
groups to stimulate students’ sense of competition and spirit of cooperation. For
example, in science classes, different groups present their own experimental
designs, other groups evaluate and make suggestions, and then each group
modifies and improves its own plan based on the feedback, thereby improving
students’ learning outcomes and teamwork ability.

(IV) Practical operation and experiential learning

1. Experimental teaching

In the teaching of science, physics, chemistry and other subjects, strengthen
the experimental teaching link. Teachers should carefully design the experimental
content and steps, so that students can deeply understand and master scientific
knowledge through the process of operating experimental instruments, observing
experimental phenomena, and recording experimental data. For example, in
the chemistry experiment class, let students conduct experiments on acid-base
neutralization reactions. Through practical operations, students can intuitively feel
the process and changes of chemical reactions and deepen their understanding of
chemical knowledge.

2. Project-based learning

Carry out project-based learning activities to allow students to comprehensively
apply multidisciplinary knowledge and skills to solve practical problems in
the process of completing a specific project. For example, in the information
technology course, a project of “making a campus website” is arranged. Students
need to use knowledge and skills such as web design, programming, and image
processing. From project planning, design, production to the final display and
evaluation, participate in the whole process and improve their comprehensive
ability through practical operations.

(V) Evaluation and feedback to promote development

1. Diversified evaluation methods

A combination of process evaluation and final evaluation is adopted. Process
evaluation focuses on students’ performance in the learning process, such as
classroom participation, group cooperation ability, homework completion, etc.; final
evaluation mainly examines students’ mastery of knowledge and comprehensive
application ability, such as test scores, project results, etc. Through diversified
evaluation methods, students’ learning effects are evaluated comprehensively and
objectively, and students are encouraged to actively participate in the learning
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process.The evaluation subjects are diversified, including teacher evaluation,
student self-evaluation and mutual evaluation.

2. Timely feedback and encouragement

Teachers should give timely feedback on students’ learning situation so that
students can understand their own learning results and shortcomings. For students’
strengths and progress, timely affirmation and praise should be given to enhance
students’ self-confidence and enthusiasm in learning; for students’ existing
problems, specific suggestions and methods for improvement should be put
forward to help students correct their mistakes in time and improve their learning
effects.

3. Guide students to reflect and improve

In the process of evaluation and feedback, guide students to reflect and
summarize, let students learn to analyze their own learning process and learning
methods, find out the existing problems and causes, and formulate corresponding
improvement measures. For example, after completing an assignment or an exam,
teachers can ask students to write a reflection diary to analyze their strengths and
weaknesses in the learning process, as well as the direction of future improvement,
to cultivate students’ self-reflection ability and autonomous learning ability.

Through the implementation of the above application strategies, guided
heuristic teaching can give full play to its advantages in actual teaching, stimulate
students’ learning interest and initiative, cultivate students’ innovative thinking
and practical ability, promote students’ all-round development, and improve
teaching quality and effect. In teaching practice, teachers should flexibly apply
these strategies according to the specific teaching content and the actual situation
of students, and constantly explore and innovate to better adapt to the requirements
of education and teaching in the new era.
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Summary. The article deals with the difference between modal verbs, auxiliary
verbs and phrasal units. Modal can be used in making requests, but auxiliary verbs
and phrasal units are used not to make requests. The researcher investigated this
problem and showed these differences basing on examples.
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Modality is about a speaker’s or writer’s attitude towards the world. A speaker
or writer can express certainty, possibility, willingness, obligation, necessity
and ability by using modal verbs and expressions. Speakers often have different
opinions about the same thing.

Modals are often seen in sentences that are predicting a future possibility,
describing an ability, giving advice, making requests, or asking for permission.
A modal verb (also called a modal), auxiliary verbs are used with a main verb
indicating that its necessary for the subject to perform the action of the verb.

Modal verbs are used to express certain hypothetical conditions, such as
advisability, capability, or requests.

Formula:

Modal + Bare Infinitive verb

Example: I have to wear the uniform to work.

The bus should arrive at 8.
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Modals create verbal phrases and this differs them from auxiliary verb which
are used in the formation of interrogative and negative sentences. And what
about phrasal verb? It is a verb combined with a particle [=adverb or preposition]
sometimes its meaning isn’t obvious =, e.g. gire up smoking [=stop smoking], or
come on talking (=continue talking)

Sometimes a phrasal verb has more than one meaning

E.g., The plane took off.

He took off his shoes.

Phrasal units are used in more in formal contexts. They are made up of a verb
and a particle, or sometimes two particles.

One major system in the social use of modals entails making requests. These
can be requests of a general nature

Will /Would You help me with this math problem?
Can /Could
or specific requests for permission:
May/ Might I leave the room now’
Can/ Could

Although both historical present and past forms of these modals can be used
in making requests, only the historical present tense forms are likely to be used in
responses to requests:

To general requests: Yes, I can/ *could; No, [ can’t /*couldn ‘t

Yes, I will / *would; No. I won ‘t/ *wouldn ‘t
Yes you may/ *might: No, you may not/ *might not

To requests for permission Yes. you can\*could; No, you can/*couldn t

The reasons for this distinction is that the historical past forms of modals are
considered more polite and less presumptuous than the historical present forms,
and thus the person making the request will often use the historical past tense
forms to “soften” the request; however, the person being addressed is expected to
respond directly and thus uses the less deferential historical present forms.

Also, the person responding to a request usually does not want to make the
response sound conditional, which is a possible result if the historical past form of
the modal is used:

(Can/ Could) you help me with this math problem?

Yes I could (if you would wait a few minutes while [ finish this work)

Many ESL/ EFL students, even at an advanced level, do not recognize that
they are often perceived by native speakers of English as being abrupt and
aggressive with their requests, given the social circumstances. If they learned to
soften requests by employing the historical past tense forms of the modals. they
might find their requests being better received. For example:

Could (instead of Con) I talk to you for a minute °
Would (instead of Will) you open the door ?
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There seems to be a subtle difference between can\could versus will\would
in making requests such as those above in that the former seems to ask “is this
possible?” whereas the latter seems to query the willingness of the addressee
Future data-based research, however, is needed to show us precisely in what
context each form is preferred and why.

Can/May 1 talk to you for a minute?

The great the addressee’s degree of formal authority (as perceived by the
speaker or projected by the addressee), the more likely the use of may. In North
America there are many situations where there is a lack of clearly defined authority,
and can tends to be much more widely used than may and is often perceived as
more polite than may. You (can, may) go now (Bailey, 1990).

Note that while modals can be used in making requests, phrasal modals are
generally used not to make requests but to ask literal questions:

Will /would you open the door ? (possible request)
Are you going to open the door? (literal question)

There is, however, a modal-like phrase which can be used to make a polite
request: Would you mind turning down the volume on that radio?

The interesting thing here is that do serves as an informal, more direct, and less
polite substitute for would in this phrase whereas will is ungrammatical:

Do you mind turning down the volume on that radio?
*Will you mind turning down the volume on that radio’

When the negative is contracted with the modal, it serves to amplify or
strengthen the request that something should be done: however, if the negative is
uncountracted and precedes the verb, the request has the opposite meaning: that
something not be done.

Giving Advice

The other major system in the social interactional use of modals involves the
giv ing of advice. Notice that the systematic lies in the fact that we can order the
modals according to the speaker’s degree of authority or the urgency of the advice.
For example:

You must see a doctor (Speaker s authority or urgency of
You (should/ ought to) see a doctor the message increases, not
You (might/ could) see a doctor necessarily in equal increments

The top two options on the above continuum have informal, rough phrasal

equivalents (differences in meaning and use are discussed later):
You (have to/ have got/ need to) see a doctor
You (had) better/best see a doctor
You (might /could) see a doctor,
(no equivalent)

In some situations an offer or invitation initially refused can be recast as urgent

advice in make it more emphatic:  *. "
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You must have another piece of pie!

Advice can, of course, be negative as well as positive. Less formal and weaker
expressions of negative advice often involve should or its phrasal counterparts
with not, although other forms are possible:

You (had) better/ best not say things like that stronger negative advice

You ought not (to) say things like that (rare)

You shouldn t say things like that i

You’ re not supposed to say things like that have

You don’t need to say things like that weaker negative advice

From our experience, introducing modals in this relative fashion to ESL/EFL
students is far more enlightening than simply introducing each form individually
and ascribing a number of distinctive meanings and functions to it.
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Abstract. Internet words generally refer to words used by netizens to express
new things or ideas on the internet. Internet words not only have a significant
impact on language life, but also reflect the problems that exist in people’s real
lives. However, if one does not understand the causes and underlying “memes” of
internet slang, it often leads to misunderstandings and other issues. As an internet
buzzword, ‘Juejuezi’ has strong emotional connotations and can be used to
describe the degree of identification with things. Therefore, it has both positive and
negative meanings and needs to be analyzed and judged based on the context and
situation. This article conducts research on “Juejuezi” from the perspectives of
semantic and grammatical features through analysis of relevant texts. Sorting out
the existence logic behind language also provides reference for the understanding
and research of other network languages with similar structures such as “xx sub”.

Keywords: internet words, Emotional; marvelous.

1. Research background

Internet words usually quickly become popular along with their popularity
time, while the turnover time becomes shorter and shorter. For example, due to
the popularity of a certain variety show, the internet was flooded with the popular
usage of “everything can be eradicated”. However, due to the youthfulness of
netizens and the ecology of the internet itself, many internet words are difficult
to truly enter society and become a common language used in daily life. Based
on this, more and more scholars are no longer criticizing internet buzzwords
such as “flood beasts”, but rather giving more tolerance to the vivid expression
of related words on the internet to a certain extent. However, it should be noted
that the popularity of internet words will inevitably have a certain impact on
social language, especially among groups with high internet dependence, such as
college students, who will still be affected by the diversity of language expression
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due to their extensive use. Xu Mofan pointed out: “The connotation of language
expression is inversely proportional to its extension. The more vague and simple
the meaning of words, the wider the scope of use.” [1] For example, words such
as “Lao Tie” and “really drunk” can be learned and guessed from the literal
meaning even without understanding the relevant context. But nowadays, internet
buzzwords like ‘Juejuezi’ are prone to misinterpretation if their origin is not
known.

1.1 Current Status of Research on Internet Words

David Crystal published two books, ‘Language and the Internet’ and ‘The
Language Revolution’, in 2001 and 2004 respectively. In the book, he explains
the influence of language in the Internet era by introducing and analyzing network
products such as email, community and virtual world, and points out that the
Internet has not only had an impact on English, but many languages have been
affected by the Internet [2]

In China, more and more researches on network terms are accompanied by the
rise of the Internet. In terms of internet vocabulary, Yi Wen’an’s “Internet Fashion
Dictionary” compiled and published in 2000 is China’s first internet language
dictionary. Afterwards, the “Chinese Internet Language Dictionary” edited
by Yu Genyuan was published in 2001, which was the first Internet language
dictionary compiled by linguistic experts. In addition, on the internet, many
netizens spontaneously compiled a dictionary of internet slang called “Kingsoft
Bird Language”, which introduced more than a thousand internet specific words,
reflecting the internet landscape at that time. Outside of online dictionaries, there
are also many specialized books on the seriousness of internet language published,
among which “An Overview of Internet Language” compiled by Yu Genyuan
was published in 2001. This is the first monograph by Chinese scholars on the
study of internet language. Liu Haiyan published the book “Internet Language” in
2002, which mainly explores the nature, context, style, standardization, and other
aspects of internet language. [3]

Faced with the booming development of the internet and the continuous
expansion of the online ecosystem, the pace of research on internet language is
becoming increasingly standardized and rapid. For example, in 2005, the Language
and Text Information Management Department of the Ministry of Education and
Central China Normal University jointly established the Network Media Sub
center of the National Language Resources Monitoring and Research Center. The
center has automatically classified and stored webpage information, established a
massive dynamic corpus of online media, and monitored and objectively described
the textual applications of online language.

Although there have been some research achievements in the study of internet
language in China, in order to make further breakthroughs, it is necessary to
continuously seek and discover new research directions based on the analysis of
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the current research status, so as to promote the continuous deepening of internet
language research. [4]

1.2 Definition of Internet Words

Based on the research of numerous linguists, we can view internet words in
both a broad and narrow sense.

Broadly speaking, internet words can be roughly divided into three categories
based on their semantic functions and cultural connotations:

1. Network related terms, such as mouse, hardware, software, virus, login,

online, chat room, LAN, firewall, browser, etc.

2. Special terms related to the internet, such as internet users, internet cafes,

fourth media, e-commerce, virtual spaces, information highways, etc.

3. The language and symbols used by netizens for communication on the

internet.

After extensive use and social acceptance, the first two types of words have been
fixed in modern Chinese vocabulary, with clear meanings and a certain degree of
stability. The third category is narrow network words. This type of internet slang is
aspecial term created and shared by netizens for the convenience of communication
and exchange. As the proportion of the third type of words in online vocabulary is
relatively small, but their generation speed is fast, dissemination efficiency is high,
application is wide, and they are prone to semantic changes, they have a great
impact on online communication. Therefore, it is necessary to conduct relevant
research. [5]1.3 Characteristics of Internet Words

With the continuous development of the online ecosystem, cyberspace has
become a virtual world, in which internet words, as the language of communication
and exchange in this space, not only have the characteristics of popularity and
universality, but also have considerable personalized features. From the form of
internet words, Mandarin, as the basic language of the real world, is the foundation
for netizens to communicate. In specific situations, netizens may use non universal
word forms. [6] This article mainly discusses non universal sentence forms, which
have the following characteristics:

1) Creativity

Creativity is the biggest and most unique characteristic of internet words.
Netizens can freely unleash their imagination and creativity in the virtual world of
the internet. Compared to traditional words in offline reality, online words often
have freedom, reflecting the ingenuity of creators in their ideas and creativity in
language. For example, the term “water injection” originally means injecting water
into a container or facility. But in the online world, it refers to lengthy articles
with empty content or lengthy articles with limited effective information; The term
‘tank’ originally referred to an army weapon, but in online language it refers to
overweight women, which has a derogatory and even insulting meaning; The term
‘little fairy’ often refers to female citizens who are easily emotional and carries
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a derogatory connotation. The above words are all variations of existing words
in the real world. There is also a type of new word formed on the internet, such
as “AFK”, a term used in online games, which is an acronym for “temporarily
leaving the keyboard” in English, referring to temporarily leaving the game; And
‘face based’ refers to the online meeting of netizens who fall in love through
the internet in the real world; Head iron “means to be stubborn and inflexible in
doing things, and its meaning is similar to” knowing that there are tigers in the
mountains, leaning towards the tiger mountain “, but it is mostly in a derogatory
sense. The above words are not present in Mandarin and are created and widely
used in the online world.

2) Simplicity

In the online world, the means of communication between netizens are often
through keyboards or voice input devices, so related online words also have obvious
conciseness. One major category is the use of pinyin or English abbreviations for
keyboard input, such as “PPMM (pretty girl, beautiful female netizen), GG (game
over), GXGX (congratulations)” and other online words.

3) Imagery

Due to the need for certain device and network speed support for image
communication on the internet, as well as the desire for privacy among netizens,
it is difficult to express oneself through facial expressions and actions in the same
way as offline communication. Therefore, netizens have created many vivid and
humorous facial expressions and action graphics using symbols on the keyboard
to express their emotions and simulate real-life communication, such as: “--!
Expressing surprise and other images..

Network symbols are a special form of language that does not have a phonetic
form, and their written form is different from that of text, but can express certain
meanings and content. Even in online chat software, “emojis” have become a fixed
requirement for expressing emotions and other connotations.

4) Humorous nature

Humor is an important reason why internet words can achieve widespread
dissemination and application. Our country’s netizens are relatively young, so they
prefer dynamic words in online language, thus creating many vivid and interesting
online words. The homophone “can endure” refers to cuteness. The term ‘brain
axe’ refers to words such as’ tiger °, which use humorous and witty words to name
mundane things, fully reflecting the humorous nature of internet words.

5) Vulgarization

Internet words are based on real language and also have the problem of
vulgarization to a certain extent. Due to the anonymity of the internet, some
incidents of language violence have become increasingly severe. This cannot but
draw the attention of relevant departments.
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2. The Traditional Usage and Development of the Character “Jue”

2.1 The Meaning and Usage of “Jue” in Modern Chinese

The word ‘jue’ has eight meanings in the Modern Chinese Dictionary, which
are: cut off, exhausted, no way out, unique, death, most, quatrain, and never. The
verb ‘jue’ in modern Chinese is rarely used alone and is usually combined with
disyllabic words such as’ refuse ‘and’ cut off *, serving as the predicate element in
sentences. The use of the word ‘jue’ in a normal context is as follows:

1) They cannot represent the will of the vast majority of workers in the union.
(Adverb, meaning extreme, most)

2) Cliff and cliff, with almost no plant growth. (adjective, meaning there is no
way out)

3) This is my own fault, and I will never implicate my family. (Adverb,
meaning absolute)

4) This is wonderful music. (Degree adverb, meaning the most)

2.2 New expressions of ‘absolute’

In the online world, netizens use words such as “absolute” and “excellent”
to express the degree or strong emotions and feelings of something. The most
common ones are the speaker’s surprise and praise, or their helplessness and
anger towards something or someone. This usage became popular online with
the widespread use of online communication. And ‘Juejuezi’ is a new term that
emerged after this usage became popular.

2.3 The emotional meaning of the word ‘jue’

Emotional communication is an important aspect of dialogue. The use of
‘Juejuezi’ can make conversations lively and interesting, while also increasing
the subjective emotions of language, stimulating the other party’s initiative and
participation, and enhancing emotional attention.

3. Analysis of the correlation between “Juejuezi” in internet slang

3.1 Semantic analysis of “Juejuezi”

The semantics of ‘jue’ in ‘juejuezi’ are relatively complex and diverse, and the
semantics of ‘jue’ in new usage are mostly ‘ultimate, highest degree’. Although
often used to express emotional levels, the emphasis varies in specific contexts.
For example:

(1) The turning point at the beginning of this article is absolute. (The handling
of the turning point at the beginning of the article is done very well or very poorly)

(2) T have to queue up for lunch at 3 pm, this restaurant is really amazing!
(Helpless and expressing dissatisfaction)

(3) Their group photo can become a hot search, absolutely amazing! (Expressing
doubts, expressing confusion)

The semantic ambiguity of “jue” in these formats is due to the fact that in
modern Chinese, the degree adverb “jue” that carries the semantics of “extreme”
and “most” is usually accompanied by an adjective to form a biased positive
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structure. Its own meaning is relatively vague and requires additional components
to be combined together to express its true meaning. In the usage of ‘juejuezi’, the
word ‘jue’ is only expressed to an astonishing degree, and the specific semantics
need to be supplemented by context. ‘Juejuezi’ is equivalent to the cute version of
‘jue’, with similar semantic features as’ jue ‘, and adds cute and playful elements
on this basis.

(4) Jay Chou’s live singing is absolutely amazing!

(5) This song is really amazing

The sentence information supplemented by ‘jue’ in the example sentence is
unique, and the semantics are also concretized through specific contexts. However,
in some cases, when the number of propositions given by the context decreases,
it is impossible to complete the information through the context. In this case, the
trait of “absolute” modification and the emotions expressed in the sentence have
diversity.

3.2 Syntactic Features of the New Structure of “Juejuezi” in Internet Language

‘Juejuezi’ often serves as the predicate in a sentence, sometimes as a standalone
sentence, and sometimes as a complement, with ‘Juejuezi’ being more commonly
used as a standalone sentence.

(1) She is already 40 years old and can still play the role of a young girl. Her
state is truly exceptional.

(2) This face cream is really unique!

(3) Juejuezi Milk Tea!

From the current usage situation, it can be seen that the frequency and scope
of using “Juejuezi” on the internet are relatively wide, generally used to express
strong emotions in exclamatory sentences. The absolute in these structures can
serve as a predicate or predicate, and can be preceded by degree adverbs, which
conforms to the grammatical characteristics of adjectives. They have the semantic
meaning of the degree adverb “jue” in modern Chinese, but have the part of speech
of adjectives.

The rhetorical effect of the “absolute” format in internet language

Compared with formats such as “too extreme” and “really extreme!”, the
“extreme” format adds an exclamation tone, highlighting the speaker’s subjective
emotions more strongly. The adverb ‘jue’ itself contains an emphasis on the
extreme quantity. From the corpus search on the internet, it can be concluded that
the new format containing “juezi” is often used for exclamatory sentences.

On the other hand, in sentences with the new format of “absolute absolution”,
the focus of sentence components shifts from the modifier object that states
objective facts to the speaker’s emotional attitude and subjectivity. This way, the
subjective component of the sentence is significantly highlighted, indicating the
speaker’s emphasis on the degree.
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3APOXKJIEHUE BAIIKUPCKOW MY3BIKAJIBHOW KPUTUKHU U
KYPHAJINCTUKHA B PABOTAX PYCCKHUX ®OJIBKJIOPUCTOB

XyCHYTAUHOBa DJIbBHPa APTYPOBHA

acnupanm

Ypumcruil 2ocyoapecmeennolii uncmumym uckyccme umenu
3aeupa Hcemazunosa, 2. Ygha, Poccus

[TepBrie 00pa3Iel My3BIKaTbHBIX BBHICKAa3bIBAHHH B Balmkupnu HOCHITN Xapak-
Tep HAOIIOACHUH, OMIMCAHNI U CKOPEE BCEro, MOTIIH OBITh OTHECEHBI K TOMY, 4TO
CETONHS UMEHYETCS MY3bIKaIbHON KYPHAJIMCTUKOM, HO HE KpUTHKOH. OHAKO B
BHY TOTO, YTO CaM TEPMUH «KPUTHKA» MOSBUJICS PAHbIIE «OKYPHATUCTHKI», TO
00a 3T MOHATHSA MPEACTABISIOTCS CHHOHUMUYHBIMH JIO OTPEAEIEHHOTO TEpH-
ona BpeMeHH. B cBoeil muccepranmu nccrenoBatens A.D. CemEHOBaA MUIIET O
TTOSIBIICHUH MY3BIKaIIbHOHN >kKypHAIMUCTHKH B 70-90-¢ rogsr XIX Beka. BaxuabM
JTaroMm, 1o eé MHEHHIO, CTajla TiepBasi 4eTBepTh XX Beka. B 3To Bpemst B 00Jb-
IIMHCTBE CIYYaeB My3bIKaJIbHAs KYypPHAINCTHUKA TPEICTABMIIACH MY3bIKaJIbHOU
KPUTUKOHN, BBIMOJHSA MH()OPMALIMOHHYIO U TPOCBETUTENBCKYO0 (yHKINH. Kpu-
THYECKas OLICHKA B HUX HE BHICTYIIajla KAK OCHOBHasI cocTasisironas. OHa Moriia
MIPUCYTCTBOBAThH B BUJIE MEPEAAUN aBTOPOM COOCTBEHHBIX OIIYIICHUI MJIN BOC-
MpUATHSA MyOJUKON HMCHOJTHEHHBIX MY3BIKAIBHBIX MPOM3BEACHUH. BakHo, dTo
TaKHe MaTepualbl 3a4acTyi0 W3JIarajluch HE B ITyOIUIMCTHIECKOM CTHIIE, a XY-
JIO’KECTBEHHOM.

ITo mueHnIO yuéHOTrO-(HI0NI0Ta U )KypHAIHNCTa, aBTOPA TPYAOB O OAIIKHp-
ckoit xypHamuctuke @.T. Kyz0ekoBa, moXypHaTHCTCKHE HH(GOPMAIMOHHEIC
(hopMBI y OamIKup YXOAAT B TITyOOKYIO APEBHOCTH. [IpHaéM TpamuImoHHON is
HUX ObUTa ycTHas Gopma odOMeHa nHMopMarmend. DTy (HYHKIIHIO BBITOTHSI HbI-
Wi — cpe3n Gamkup' [8, ¢. 34]. AKTHBHBIMH YYaCTHUKaMH 3TOTO Ba)KHOTO
MEPOIPHUATHS CTAHOBIIJIMCH OAITKUPCKHUE CICOHBI (TIOATHI-MMIIPOBU3ATOPEI), 00-
MIAIOMINECS C AyANTOPUEH MOCPEACTBOM YCTHON MOA3HUH U IOHOCHUBIIHE BAXKHYIO
MHPOPMANHNIO Yepe3 MO3THUECKHE KaHPbl. B cBOéM Tpyzne «3aBemianne cacrHay
Oamkupcknii mo3T M.A. BypaHTyII0OB IPUBOIUT CIEAYIOMINE CTPOKH JKUBIIIETO B
XVI Beke Ky6arymi-cacana 06 HCTHHHOM 00JTHKe OAITKUPCKOTO ITeBIA-IMITPOBH-

! UbtiiblH — HApOAHOE coOpanue y Galikup, OpraH caMOympaBlIeHus POJa, [0 CBOEi CyTH — Ha-
POJIHBIN Mpa3aHukK [1].
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3aropa: «Xopolee Ha BeKa IIPOCIaBuT, // boibio cTpaHbl 10 cepaua 10cTaHeT; //
Konp HamoOHO, Ha 00 mpu30BeT ...» (yum. no: [8, c. 36]. laHHYO BBIICPKKY W3
YIIOMSIHYTOTO TpyJia TIPEJICTABISIETCS BO3MOXKHBIM OTHECTH K IEPBBIM 00pasiam
OLICHKH HCIOJIHUTEIBCKOTO MacTePCTBA CICIHOB, MPUUEM, M3IOKEHHOW CaMHUM
CICOHOM B TMO3THYECKOH (hopme. ONHOBPEMEHHO MOCISIHSAS CTPOUYKA B LIUTATE,
CKa3aHHOW MEBIIOM-MUMITPOBH3aTOPOM, HECET B ceOe MpOIaraHIucTCKyo (QyHK-
10, HEOOXOIUMYIO IS ITOJTHSITHS TATPHOTHYECKOTO JlyXa B HAPOJAHOU cpeJie.

OnHUM U3 paHHUX 00pa3loOM MYy3BIKaJIbHOW MBICIH, BHICKa3aHHOH IT0 TIOBO-
JIy TBOPUYECKOTO OOJIMKA CICIHA, SBIISIFOTCS] MYTEBBIE 3aMETKH PYCCKOTO yUEHOTO
N.W. Jlenéxuua®. Tak, B 1770 Toay OH COCTaBMII TOAPOOHOE OTHCAHKE, MTOCBSI-
IEHHOE BBICTYIUICHUIO OJHOTO M3 OAIIKMPCKUX MY3BIKAHTOB, 0XapaKTEPU30BaB
€ro HCIOJHUTENIBCKOE MACTEPCTBO, a MMEHHO BOKAl M aKTEPCKOE MAaCTEpCTBO:
«Bawkupyvl, no-euoumomy, dscenas Ham noKa3amv 6ce c0U yeeceieHus, npeo-
cmagunu i 80KanibHylo my3eiky. Cmapuk nem 6 60 3a iyywiazo y Hux mozoa ne-
8YHA NOYUMATICS, KOMOPAzo, Npagody CKa3amv, U Mol He 6e3 YOOBOIbCMBUSL ClLY-
wanu. Ham ne cmonv npusmen 6vi1 0y06086biil €20 2010c¢, Kak menoogudicerust. OH
nen cnagHuvls 0ena ceoux npedkos, <...>. Ilegyn Hawl npunesan He MOIbKO 6ce
UX JHCUZHU OOCMONAMAMHOE, HO 20A0COM U MENOOSUNCCHUAMU BLIPANHCATL 8CE UX
oelicmsus, KaK OHU y8ewjanil c6oux mogapuuyel, Kax 8blcmynanu  6ou, Kak nopa-
JHCANU NPOMUBHUKOB, KAK 00PEMEHEeHHbLe PAHAMU 0CA0e8anu 1 NOCAeOHUL U3NY-
ckanu 0yx. Bce cue mak dicuso svipadicai cmapux, umo MHozue u3 cob6eceOnuKos
naaxanu. Ho 6dpye neuans nepemenunaca na padocmo, Kaxk cmapux, 63a6Wu Ha
cebs secenoll uod, 3anen necrio nasvisaemyio Kapaii ropea®. Ilecns cus y nux 3a
camyio eecenyio nowumaemcesy (yum. no: [10])*. Be3ycioBHO, TaHHBIH TEKCT BbI-
MOJIHSET HE TOJIBKO (PYHKIMIO ONHUCAaHUs, HO U MH(OPMALMOHHYIO, BOCCO3/IaBast
BHEIITHIOIO 0OCTA@HOBKY, YCIIOBHSI M IPHYHHBI BICTYIUIeHHs. OcCOOBI MHTEpec
MIPECTaBISET Peakuusl ciymarenei, Haxoqusmmxcs psgoM ¢ M. Jlenéxunbim
B TOT MOMeHT. O4eBHIHO, pabOTy PyCcCKOTo YIEHOTO MOKHO OTHECTH K JIBYM CO-
MOCTABJISIEMBIM ABJICHUSIM — MY3bIKaJIbHOW KPUTHKE U KYPHAIUCTHUKE.

C cepenunsl 50-x rogoB XIX Beka BakHas pojib B PAa3BUTHUH MY3BIKAIbHO-
KpUTHUYEeCKOi Mbiciin B bamkupuu npunayiexut Pydy aBpunosuuy Mruarbe-

2 Wsan Usanosuu Jlenéxun (1740-1802) — poccHiCKMil HATYPAIMCT, MyTEIIECTBEHHHK, aKa/ie-
MKk [TerepOyprekoit AkazeMun Hayk. Bo3riaBisul akaieMIdecKre SKCIIEAUIIH [0 H3yYeHHIo Ypaia,
BananHoit Cubupu, [ToBomkbs (1768—1772), ceBepo-3amaanbiX U 3amaanbix 3emens Poccun (1773).
Martepuainbl SKCHEANIHI B BUJIC JIHEBHUKOBBIX 3aIMCEil COAEPIKAT LIEHHbIE CBE/ICHHS O KiIMMaTe, (a-
yHe, (JIope, HCTOPUH, KyIbType, OBITE H sI3bIKE HApOJIOB ITHX PETHOHOB, JAHHBIE O MECTOPOXKACHUIX
TOJIC3HBIX MCKOIIAEMBIX, COCTOSIHHH IPOMBILIICHHOCTH M CEIbCKOTro xo3siicTaa [10].

3 Kapa ropra (B nepeBojie ¢ OAIIKUPCKOToO si3bIKa «BOPOHON MHOXOEL») — OALIKUPCKasi HapOJi-
Hasl IIeCHsI, KOPOTKasi OBICTpast eCHs, ()parMeHT OXHOMMEHHOTO OAIIKHPCKOTO HAIIMOHAIBEHOTO 3110Ca
«Kapa ropray».

* Cruiib, opdorpadusi ¥ MyHKTYaLHsi COXPAHEHBI COIJIACHO MIEPBOUCTOYHHKY.
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By’ OH aKTHBHO 3aHMMAJCs M3YYCHHEM HCTOPHH Kpas, dTHOrpaduu u (Hoib-
KJopa Oamkup. Pe3ynbraroM ero MOHyMeHTalbHOTO Tpyna craino «CoOpaHue
counHeHui» B 9-t Tomax (1859-1886), Bkitouast paboThl yu€HOro B yhuMckuii
u opeHOyprckuit neprobsl. Cpeay HUX UMEIOTCS IIeYaTHbIC MaTepHallbl, OIyO0IIu-
KOBaHHBIC Ha CTPAHUIAX PA3IMYHBIX Ta3eT, BKIOYas «Y(UMCKHe ryOepHCKHe
BE/IOMOCTH», TJIaBHOrO m3fanus B bamkupuu. O6 3TOM MogpoOHO MHIIET MYy-
3bikoBesl E.K. Kaprniosa B cBoell cratse «My3bIKa B I€STEIbHOCTH UCTOPHKA, IT-
Horpada P.I'. UrnareeBa (k Borpocy mnzyueHus)»: «Py¢ I'aBpunoBuu o0be3nmn
BJ0J1b ¥ noniepek FOxkHbIi Ypait, BEN pacKONKK KypraHoB, H3y4all CTapUHHbIE PY-
KOIIMCH, HCTOPUYECKHUE JIOKYMEHTHI, a TAK)Ke HaOJI0IaJl ITPOUCXO/ISIIEEe BOKPYT.
OH 1OCTOSIHHO NeyaTalcs B pa3IMuHbIX 3aHUSIX, 00Iee YUCIIO ero Iy OInKaui
OrpoMHO, npubmkaercst k S00» [6].

JHanee B cBoéMm tekcre E.K. KaprnoBa npuBoauT npuMepsl neyaTHbIX padoT,
BBILIE/IINX Ha CTPaHUNAX «Y(PUMCKHUX I'yOSpPHCKUX BEIIOMOCTEW», NPUUEM I10-
CBAMIEHHBIX paznuuHoi Tematuke. Cpenn Hux «Ilomuuku, Cemuk u TpouubH
neuby» (1868, 18, 25 mas) u «Koctpomay (1869, 1 utons)® — nBa sSTHOrpadUuecKux
OuepKa 0 PyCCKUX HapOAHBIX mpa3aHukax; «IIpeocssmennsiii Ennckon Hukanop
kak komro3utop» (1884, 24 mapra)’ — cTaThsi HOCBSIIEHA BOPOCAM [[EPKOBHOM
my3bikn; 3ametka «Konueptsr JI.A. Cnassiackoro B r. OpenOypre» (1874, 2 Ho-
s0pst), craTbu «ApTHCTHI, nocemasiuue Yy B 1840-x n 1850-x rogax» (1884,
26 mas, 16 nioHs), «BokanbHO-My3bIKQJIbHBIA TyXOBHBIH KOHLEepT» (1884, 31
MapTa)® — myOIUKaIUK O My3bIKaTbHO# KU3HH ropooB — Y Gl u OpeHOypra.

Emé omuuM BakHelM MarepuaroM P. MruaTtbeBa, BhIIIEAIINM B rasere
«Y dumckue rydeprckue Bemomoct» B 1874 rony — «Koudenepatsl B Ye B
1772 rony». Ilo muenuto E.K. KapnoBoii, «Hapsity ¢ caMbIMH pa3HOOOpa3HbIMU
CBEICHUSAMH, YUEHBIN IPUBOJUT JaHHbBIE O HavaJle TeaTpaIbHOM JKU3HU B HAILEM
Kkpae» [6].

Baxno ormeruth co3nanublii Pyom MrHaTbeBbIM MOHYMEHTAIBHBIA TPYI
«bamkup CanaBar lOnaeB, myraueBckuii Opuraaup, meBer ¥ UMIIPOBU3ATOPY.

> Pyd FaBpmnoBnu UrnateeB (1818-1886) — pycckmii HCTOPUK-KpaeBel, apXxeoor, (HOIbKIO-
PHCT, apXUBUCT, HCTOYHUKOBE/, STHOrpad u sxypHaiuct. ObpasoBanue noiyuun B JlasapeBckoM HH-
CTHUTYTE BOCTOYHBIX SI36IKOB B MockBe (okoHuMI B 1842 roxy). B 18441846 rr. yunics B [Tapmxckoit
KoHcepBatopuu y komnosuropa ©.K. ['aneBu. 3atem ObUT HOAPETEHTOM B CHHOJAIBHOM XOpe B MO-
CKOBCKOM Y CIIEHCKOM co0ope.

® Cm. 1. 2 «Cobpanus counnennin» [Urnarse P.I. CoOpanue counHeHnii (ypUMCKU U OpeH-
Oyprekuii nepuon) / coct. M.M. Poxnos. — Y da [Daekrponnsiii pecypc], 2011-2013. — T. 2-9. — URL:
http://mrodnov.ru/index.php?Page=3&id=5 , 1. 2, c. 86-96, 104-107].

7Cwm. 1. 9 [Urnatees P.I'. Cobpanue counuennii (ypUMCKHI U OpeHOYPICKHiA TEpHO) / COCT.
M.J. Poxguos. — Y a [Dnextponnsiid pecype], 2011-2013. — T. 2-9. — URL: http://mrodnov.ru/index.
php?Page=3&id=5].

8 Cm. «Cobpanue counHeHuii», T. 5, 9 [Uruatees P.I'. Cobpanue counHenuii (y)UMCKHil 1 OpeH-
Oyprekuii nepuon) / coct. M.M. Poxnos. — Y da [Dnexrponnsiii pecypc], 2011-2013. — T. 2-9. — URL:
http://mrodnov.ru/index.php?Page=3&id=5]
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B HEM pycckuii GonbKIOpUCT, UMes TPOodecCHOHaTbHOE MYy3bIKAIbHOE 00pa3o-
BaHME (KOMIIO3UTOPCKOE, MoydeHHoe B IlapKcKoil KOHCepBaTOpPHUH) BIIEpBbIC
ocraBui ynomuHanue o Canasate FOnaeBe, co3naB ero runepOoIM3UPOBaHHBINA
00pa3. D10 ObLT 00pa3 Oateipa, OoraTeips. P.I'. IrHaTheB TakkKe — YTO OYCHB BaXK-
HO — ormetu y C. lOnaeBa Hannune My3bIKQJIBHOTO JapOBaHMs — UMITPOBH3a-
TOPCKOTO0, MCIIOJIHUTEIBCKOTO U JaXe KOMIIO3UTOpcKoro. Onucanue My3blKaH-
TOM-TIPO()ECCHOHATIOM MacTepCTBa OAIIKUPCKOTO Teposi MOXKHO OTHECTH K PsILy
HEPBBIX MPOCBETHTENILCKUX PAOO0T, TOCBSIIIEHHBIX MY3bIKAJILHOMY HCKYCCTBY
Bamkupun. OcoOeHHO IIEHHOH sIBIIsIeTCs HAIMYne KputHueckoit onenku P.I°. Ur-
HATHhEBA, OTHOCSINASCS K UCIOJHUTEIbCKoMy MacTtepctBy C. FOmaeBa: «Koeda
OH nejl NecHU, 00U ¢ 0OXOMOIO WU 8 OO, He YY8Cmeosanu boau om pam, ne 60-
SMUCH 2071004, X000, HU 0AXCe CMEPMU OM NYIU, CAONU U WIMbIKA U YMUPAIU C
paodocmoio. Jladxce Oe30pydcHble KUOAAUCH 8 DOU U OMHUMATU OPYICUE Y 800PY-
oicénnbixy (yum. no: [12]) TexcT gaHHOTO (hparMeHTa nepeiaéT KpaHO0 3MOIIH-
OHAJIBHOCTb CY)KJCHHUI aBTOpa, MPEYBEINYEHHOE CPAaBHEHUE MY3bIKAJILHOTO Ta-
JIaHTa C CBEPXbECTECTBEHHON CHIION, CIIOCOOHOM BO3/1eHiCTBOBAThH Ha (PM3HUYECKOE
1 TICUXOJIOTUYECKOE COCTOSIHUE YEJIOBEKa.

Kpowme Toro, P.I'. IrHaTheB 0TME4aJ, 4YTO B OCHOBE MHOYKECTBA MIECEH O Oalll-
KHPCKOM OaThIpe JIKUT UMIIPOBU3ALMOHHOCTb, TP 3TOM B HUX BCET/Ia COXpaHs-
eTcs revanbHoe Jupryeckoe HactpoeHue: «IlecHs nmpo ciaBHoro 6artsipa Cana-
BaTa — MECHS camasi TPyCTHasl U JUIS TOTO, KTO €€ MOeT, ¥ JUISl TOT0, KTO CIIyIIaer.
Kaxercst, eciim Ob1 KTO ymels Bc€ pacckaszarh, Kak 3toro gocrouH Canasat, TO
3arutakany Obl 1 He0O, M 3eMJIs, JIeca U PeKH CTajIH Obl 31aBaTh CTOHBI» [4].

B npyroii padote non HazBanueM «bamkup Canasar FOnaes» P.I'. Urnatbes
JaéT OaIKMPCKUM HapOIHBIM ITECHSM OLIEHKY, OIIPEIeIEHHO BBICTYIIAs 37I6Ch KaK
My3bIKaJIbHBIA KpUTUK. [Ipnuém auTepaTypHbIi CTHIIBL MPUBEAEHHOTO (parMeH-
Ta TEKCTa BO3MOXKHO OTHECTH K XYJ0)KECTBEHHOMY, a HE IMyOJHIHUCTUYECKOMY
paspsiay. MmenHo Omaronmapst aToMy co3naércs 4€TKoe IMpejcTaBieHHe 00 oT-
HOIICHHH PYCCKOTO UCTOPHKA K OANIKMPCKUM HapOJHBIM IECHSIM M MEJIOHSIM.
O/HOBPEMEHHO C 3TUM JI0 YUTATENsI JOHOCUTCS HH(MOPMAIHs 0 ITpeodIiaaionieM
Xapakrepe OalKUpCKOro HapoHOTO TBOPYECTBA, O OOJIBIIOM KOJMUECTBE COXpa-
HUBIIHMXCS 00pa3IoB, O METO/IE HAITMCAHUS, O CPABHEHHHU (DOJILKIIOPHBIX HAIIEBOB
C MEJIOAMSIMH, CO3JIaHHBIMU KOMIO3uTOpamu-npodeccnonanamu. Tak, P.I. Urna-
TBEB ITUIIET, YTO «OALIKHP UMIIPOBU3UPYET CBOU IECHU M MOTUBBI, KOT'/1a OJJHHOK,
Bcero Oouee B jopore. Ejer Mumo sieca — o€t mpo Jiec, MUMO TOpbI — IIPO TOpY,
MHMO PEKH — TPO peKy U T. 1. JlepeBo OH CpaBHHBAET C KpacaBHIIEH, MOJIEBbIC
LBETHI — C €€ TJ1a3aMH, C IIBETOM €€ IU1aThs U T.Jl. MOTHBBI OAIIKUPCKUX TIECEH 110
Oouiblleil YacTH TPYCTHBIC, HO MEJIOAWYHBIC. Y OallKHp MHOTO TaKMX MOTHBOB,
YTO MM I03aBHUI0BAJI ObI JTFO00H KOMIIO3UTOPY (IHUT. 110: [2]).

BaxHoe ncropuueckoe 3HaueHHE sl OAIIKUPCKOTO MY3BIKO3HAHMS UMEIOT
3aMETKH aHTJIMICKOro MmyTeliecTBeHHHKa M. Yoiueca, nocerusiiero barkupuio
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B 70-¢ rombl XIX Beka. OcmbiciiuBasi cepy JCATSIHHOCTH C3CIHOB IIEIOCTHO,
OH 1poB& aHajoruto ¢ EBpornoii, Ha3BaB nx «OamKupcKuMu Tpyoaypamm». OH
TaKKe Jajl KpaTkoe, HO éMKOE OIHMCaHHWEe CBOEMY COBPEMEHHHUKY, OalIKUPCKOMY
ucrosHUTeNN0 AOGyIute: «OH ObIT XOPOIIO 3HAKOM HE TOJIBKO C MY3bIKOH, HO U €
MpeAaHusIMU, UCTOPHEH, CyeBEepHUsIMH M 3HAHUSIMUA CBOETO Hapoza» (LMT. 1o: [8,
c. 35]). JlanHoe omucaHue, OE3yCIOBHO, SBISCTCS YHHKAIBHBIM B CBOEM pOJIE,
TaK Kak OTHOCUTCS K PSJy IEpBBIX 00pa3loB OLIEHKH, JaHHOW 3apyOeKHBbIM HC-
cnenoBateneM. EBponeiickuil yu€HBIN KpaliHE JIAKOHMYHO OXapaKTepHU30Ball
TBOPUYECKHU OOJMK OAIIKMPCKOTO MYy3bIKaHTA-CKa3HUTells, T0Ka3aj, YTO TBOpYE-
CKH 00JIMK TaKOTO MY3bIKaHTa-CKa3UTENs HE TOJIBKO O0raT CBOMMHU COCTaBHBIMHU
9JIEMEHTaMH, HO U MHOTO()YHKLIMOHAJICH, BKJIIOYAsl TAKHE aclleKThI, KaK Xy/10Ke-
CTBEHHBIN (My3bIKa), PETUTHO3HBI (3bIY€CKUI IO CYTH — TOCKOJIBKY 3aMEUEHBI
ObLTH CyeBepusl), HAyYHbIH (UCTOPUS).

Camoe BecoMO€ MECTO Cpe/iH IyOJIMKanii O IECEHHOM TBOpUYECTBE OaIIKup-
CKOTI'0 HapoJa, a TAK)KE Pa3sBUTHU MY3bIKAJIbHO-KPUTHUECKOM MBICIIH B IOPEBOJIIO-
LIMOHHBINA TIepHoJ1 3aHNMaeT (PyHJaMeHTaIbHast KHUra BBIJAIOIErocs STHOrpada,
U, 4TO 0COOEHHO BakHO, My3bikanTa C.I'. Pribakosa’. B 1893, 1894, 1896 romax
OH BbIe3kall B bankupuro jist coopa aTHorpaduueckux u GposbKIOpHBIX MaTepH-
aJI0B. B 9TH 10161 HA TEPPUTOPUH COBPEMEHHBIX Y YaIMHCKOT0, AO3EJMIIOBCKOTO,
Baiimakckoro, byp3siHckoro n 3nnaupckoro paifloHOB OH 3alMCBIBAII Ha CIIyX 00-
pasibl My3bIKaJIbHOTO (OJIBKIOpA «TOPHBIX Oamkup». Kak pesysibprar 3TUX JKC-
neaunuii B 1897 roxy C.I'. PeibakoBbiM Oblia u3fgaHa KHUra «My3blKa U ITECHH
ypaJbCKUX MYCYJIbMaH ¢ 04epPKOM UX ObITan'®. OHa COCPIKUT 3aIUCH U paciund-
poBku 204 rieceH U HHCTPYMEHTAIBHBIX Mesto . Ho 0co0o¥ IeHHOCTHIO B TIpe/I-
CTaBJICHHOM M3/IaHUM BBICTYNAeT pa3BEPHYTOE BBEJCHHE, B KOTOPOM PYCCKHM
yU€HBIH J1ajl «OYEepKH ObITa M COBPEMEHHOI'O COCTOSIHUSI MHOPOJLEB Ypaiay», a
TaK)Ke OOMIMPHBIC CBE/ICHHS 00 M3BECTHBIX MEBIAX U KypaucTax TOTO BPEMEHH.
JlaHHbIIl MaTeprall MOKHO MPUYHUCINTD K HAYYHOH MyOJIHIMCTHKE C 3JIEMEHTAaMH
XyZ0KecTBEHHOTro onucanus. M3 nByx ananusupyembix nonstuii C.I'. Pribakosa
CleJyeT OTHECTH CKOpee MO ONpe/eieHNEe My3bIKalbHON JKypHAIUCTHKH. Tak,
HaIpuMep, BaKHbIM M 3HAYUMBIM JIO CETOJHSIIHEro JHS CTajJo CleAylollee 3a-
meuanue C.I'. PoibakoBa: «OTHOCHTENIbHOE O0raTcTBO (haHTa3UK OAIIKUp MOJ-
TBEPKAAETCS eII€ TeM, UTO 10 IOBOAY KaX 101 MEJIOIUH U TECHU UMEETCS KaKoe-
HUOYIb cKazaHnue win jereuna» [11, c. 101].

® Cepreii ['aBpuioBuy Ppi6akoB — M3BeCTHBIN (OJIBKIOPUCT, STHOrpad, codupareib 1 UCCIE0-
BaTelb 00pa3I0B MY3bIKaJIbHOTO TBOPYECTBA HAPOJIOB Ypaia, 3abaiikanbs, CpenHeil A3uu, KOMIIO-
3UTOP, MY3bIKOBE/[, WIEH-COTPYAHUK OT/eNeHUs dTHOrpaduu Pycckoro reorpaduyeckoro oduiectsa
(1893—-1901), a taxxe OpeHOyprckoii yueHoi apxuBHoit komuccuu (¢ 1898). Beimyckuuk [lerepOypr-
CKOI KOHCepBaTOpuH, Kiracca Teopuu 1 komnosunun H.A. Pumckoro-Kopcakosa.

10 Kpome GaIIKupCKix MECeH W MENOANiT B KHUTE TIOMEIIEHBI [IECHU TaTap, TENTsApel 1 Haraida-
KOB
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BriepBrie mccieoBaTelb pa3aesinl OAKUPCKYH MY3bIKY Ha JBa pa3psia,
onupasich Ha (OPMY HCIIOTHCHUS — HHCTPYMCHTAJILHYIO U BOKaIBHYHO. [Ipu 3TOM
OH OTMEYall, 4TO «IepBas (BokaipHas. — J.X.) 4yTh JIK HE TpeodIagacT Hal 1Mo-
CJICJTHCIO» M J00ABISICT: «B Mapajliesib C KaKIO0H MECCHHON MeIoaueii uMeeTcs
WHCTPYMCHTAJIbHAS, KaK CBOOOIHAs Bapuanus». [To xapakrepy croskero C.I'. PrI-
0aKoB 0003HAYMII IISITh TEMATHYCCKUX IPYIL: 1) IIECHU U MEJIOJIUU B YECTh FEPOCB
Y BBIIAIONIUXCSI IMYHOCTEH; 2) MEJNOANH, BOCIIEBAIOLINE KPACOTHI IPUPOJIBL: TOP,
PEK, a TakKe KUBOTHBIX; 3) 3BYKOIOPaXKATCIbHBIC MEIOIH; 4) IUISICOBBIC Me-
oK, 5) MEJIOINH APYTHX Hapoa0oB. OYCBHUIHBIN HAYYHBIN ITOIXO MOXKET OBITh
KBaJTH(QHUIUPOBAH KaK CHHTCTHUYCCKUI BUJI MY3bIKAIIbHOW KPUTHKHU B COCTMHCHHUH
C HAY4YHOU MyOJIUITUCTUKOM (TO €CTh B MyOIUIUCTUIHOCTH MOKHO YCMOTPETh U
3JIEMEHTBI MY3bIKAJIbHON JKYPHAIUCTHKH).

Takum 00pa3om, mepBbic 00pa3ibl My3bIKAIbHON KPUTHKH U KYPHATHUCTUKU
B bamkupuu cyiiecTBoBasiM BHAYale B YCTHOM (BBICTYIUICHHSI CICIHOB Ha HbI-
WbpIHAX), a MO3KE — MUCHBMECHHOW (POpPME B HAYYHBIX TPYAAaX PYCCKUX YUCHBIX-
(hOJIBKIIOPHCTOB U MYy3bIKAHTOB. JlaHHBIC (DAKTHI HETIOCPEACTBEHHO CBSI3aHbI C OT-
CYTCTBHEM B TCUCHHE JIOJTOI'0 BPEMEHU BBINICHA3BAHHBIX MPOQeccrii — yuEHBIX
U My3BIKAHTOB — B CpeJIc OAMIKUPCKOTO HAPOJIa, a TAKXKE MCUYATHBIX M3AHUIA Ha
tepputopuu bamkupuu''. Kpome T0ro, BakHO OTMETHUTB B 3TOT MEPUO/T IIpeobdiia-
JIaHUE MY3bIKaJIbHON )KYPHAJIMCTUKY HaJl KPUTUKOM, TaK KaK U3y4eHHbIC MaTepH-
aJIbl HE UMCIOT NTyOOKOT0 MPO(ECCHOHATBHOTO aHAIN3a MY3bIKAJIbHBIX ITPOU3BE-
JICHHA, a B OOJIBIIICH CTCIIEHU HOCAT HH(POPMATUBHBIN U OMHUCATCIBHBIN XapaKkTep,
OTYACTH BKJIIOYAsi HAYYHBIN M OLEHOYHBIN MOAXO/I.
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DOI 10.34660/INF.2024.91.89.044

UCCJIEJTOBAHUE ONITUYECKON AKTUBHOCTH
MNOJYYEHHOT' O MATEPHUAJIA U ®PAKTOPOB, BJIUAIOINX HA
IMPOLECC OYUCTKH CTOYHBIX BO/J C HCITOJIb30OBAHHUEM
POTOKATAIUTUYECKOTI'O KATAJIM3A HA OCHOBE TIO,,
MOJUP®PUIHUPOBAHHOI'O MN

Hryen Txu Xben

mazucmpanm

Hnoycmpuanvnoii ynueepcumem Bvem Yu,
2. Bbem Yu, @y Txo, Bvemnam

Yan Txu OpIoHT

Mazucmpanm

Hnoycmpuanvuwiii ynueepcumem Bvem Yu,
2. Bbem Yu, @y Txo, Bbemuam

Annomayus. Hanouacmuysr  uucmozo TiO, u nanovacmuysr TiO,
mooughuyuposannsvie Mn (1%, 3%, 5%, 7%, 10%), Ovinu cunme3suposarvl Memooom
conv-2enb yumpama, c¢ ucnoavsosanuem TiCl, u MnSO, 6 kauecmee ucxoonvix
coeounenutl. Cunme3zupogaHnmvie npoOyKmol ObliU ONUCAHBL C NOMOULLIO MEMO008
cKkanupyioweti nekmponnou muxpockonuu (SEM), penmeenosckozo cnekmpa
(XRD) u pemnmeenogcrkoeo sHepeemuuecko2o oucnepcuonnoco anamuza (EDX).
Pesynomamuor SEM u XRD noxaszanu, umo cunmesupoeanuvie yacmuysl Ti0, 6
OCHOBHOM HAXOOAMCS 8 AHamaszHou gaze ¢ cpednum pasmepom 12,6 um. Ananusz
EDX noomeepoun éxniouenue uonos Mn 6 xpucmaniuyeckyio pewemxy TiO,. Mn-
mooupuyuposannwiii TiO, 6611 oyenen nymem 001y uenus pacmeopamemuieno6020
cumneeo NoOO  YIbMpapuUOIEmosviM U BUOUMBIM  CBEMOM. DKCnepumenmol
noxaszan, ¥mo Mn-moouguyuposannwiii TiO, b6onee sghghexmueno oezpadupyem
MemuneHo8blll CUHULL MO0 BUOUMBIM CEEMOM U VIbMPAQUOLEMO8bIM CEeMmoM,
uem yucmorii TiO, Dpgexmusnocms ouucmKU OKPAUWEHHbIX CMOUHbIX 600 Mn-
mooupuyuposannviv TiO, eviue, yem ¢ uucmoim Ti0, no0 6UOUMBIM CEEMOM.
Onmumanvroe coommnowenue Mn/Ti, visenennoe 0 (hoMOKAMATUMULECKOLO
Kkamanuza, cocmaensem 3%. Mn-mooupuyuposannwviii TiO, 6bin npumenen Ons
npeosapumenvHol 00pabomKy CMOYHbIX 800 nepeod OUOI02UYECKOU OYUCKOU C
appexmusnocmvio 53% 015 cmounvix 600 00 duonocudeckou ouucmru u 30%
OJ1A CMOYHBIX 800 NOCIe ODUOIOSULECKOU OYUCTKU.
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Kniouesvie cnosa: nanouacmuysr TiO, gomoxamanumuieckas peaxyus,
Mn-TiO,  moougpuyuposannvie nanowacmuyvt Ti0, durempam, ouucmxa
@urempama.

1. Beenenune

@dunpTpaT - OAMH U3 CaAMBIX CIIOXHBIX THIIOB OTXOJIOB, 00pa3yIOMINXCs B pe-
3yJIbTaTe OMOXMMHUYECKIX NPEBPAICHUH U IIPOLIECCOB PA3JIOKEHNUS HA MyCOPHBIX
nojuroHax. OOBIYHO B CTOKOBBIX BOJIAX COJAEPIKHUTCS OOJIBIIOE KOJMYECTBO Op-
TaHUYECKHUX BEIECTB C BHICOKON KOHIEHTpalUell U OYeHb CI0XKHBIM COCTaBOM.
OnuH U3 HOBBIX MOJIX0/IOB K OYMCTKE CTOKOBBIX BOJ| B HACTOSIIIEE BPEMsI - TIPH-
MEHEHHE TEePEIOBBIX MPOIIECCOB OKUCIICHUS, 0COOCHHO TIpUMEHeHue (hoTokara-
JIUTHYECKUX PEaKIuid B mpornecce 00paboTku, B Tom umcie HaHo TiO,, koTopoe
SIBJSIETCSI OJTHMM M3 XOPOUIO M3YYEHHBIX (OTOKATAIMTHYECKUX MaTEpPHANIOB C
OOJIBIINM MOTEHIIUAIIOM TPUMEHEHHS.

Hano TiO, - noiynpoBoJHHK, TaKKe U3BECTHBIH Kak MOTEHIHANBHO S PeK-
TUBHBIH (DOTOKaTAIMTHYECKUIT MaTepuai JUls PUMEHEHHs B OYHCTKE OKpY’Ka-
tomeit cpenpl. Kpucrann TiO, umeer 3 cTpyKTYpHBIX (POPMBI - OPYKHT, aHaTa3 1
pytui [ 1], mpu 5TOM pyTHII SIBIIsieTCsl CTaOMITBHOM (POPMOH, a aHaTa3 U OPYKHUT SIB-
JSIFOTCS] HeCTAOMIIBHBIMM M TIPU HAarpeBaHHUU MEPEXOJISIT B PYTHII. Y pPOBEHb 3arpe-
LIIEHHOM 30HBI aHATa3a cOCTaBisAeT 3,25 9B, 9TO COOTBETCTBYET KBAaHTAM CBETa C
JUIMHOM BOJHBI 388 HM; [J1s pyTHJIAa yPOBEHB 3aNPELeHHOM 30HbI cocTaBiseT 3,05
9B, 4TO COOTBETCTBYET CBETY C JUTMHON BOJHBI 413 HM [2]. DT 3HaYEHHSI COOT-
BETCTBYIOT TIOIJIOIICHUIO CBETA B YJIBTPA(HOJIETOBOI 00JaCTH. YUHUTHIBas, YTO
yibTpaduoseToBas 001acTh COCTABISICT BCETO OKOJI0 4% OT COTHEYHOU SHEPTUH,
AIs IpaKkTHYeckoro npuMenenus TiO, HeoOX0MMO yBEIMYUTH €ro (POTOKATaIH-
TUYECKYI0 aKTUBHOCTb B BUJMOM CIIEKTPE, TO €CTh Cy3UTh 3aIPEIICHHYIO 30HY
TiO,. OnuH U3 METOJI0B, UCTONB3YEMBIX I 3TOTO, BBEIEHHE METATMYECKHX
5JIEMEHTOB B KpHcTajundeckyto pemerky TiO,. B nanHol craThe Tpe/cTaBieHb!
HEKOTOphIE PE3YNIbTAaThl UCCNe0BaHUs (PoToKaTanuTHIeCKoH akTuBHOCTH TiO,,
MO (UIIMPOBAHHOTO MapraHeM METOIOM COJIb-Tellb UTpara. B MUpoBoii -
TepaType CyHIECTBYEeT HECKOJbKO MmyOnukanuid o moaudukanum Mn B KpucTai-
ngeckyro pemetky TiO, [3-6], onHako 3T pabOTBI KMEIOT MHOIO Pa3IMuMi 1
TPeOYIOT HaNbHEHIINX NCCIEIOBAHUN JUTS TIOATBEPIKICHUSI.

2. JKkcnepuMeHTAIbHAS YaCTh

Hano TiO, dugc cuHTe3MpOBaHbl METOIOM COJb-TENlb IIMTPATa C UCHOJb30Ba-
nuem npeamectsennukos TiCl, 1 MnSO,. Ilponecc cunresa uncroro TiO, ocy-
LIECTBIISIETCS CIEAYIOMUM 00pa3oM, MpeCTaBIeH Ha PUCYHKE 1.

[Har 1: B 100 M xosbe cmemuparoT muMonHol kucaotel 1 NH,NO, B co-
OTHOIIEHH! 1:9 10 MOJISIPHOMY KOJIMYECTBY; JOOABJISIOT BOJY B MUHHUMAIEHOM
00beMe JI0 TIOJTHOTO PACTBOPEHHS TTOJIyYEHHON CMECH CoJied, oOpa3ys mpo3pad-
HBII OJTHOPOJIHBIM PacTBOpP.
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Iar 2: B pacteop meanenno pobapnsior TiCl, B cOOTHOIEHHH MOISPHBIX
xonu4ecTs JuMonHo# kucnotel TiCl, 1,2:1 u nepememmbaror B Teuenue 30 Mu-
HYT.

[Mar 3: Perynupytot pH 10 3HaueHus 0koJ10 7-8 ¢ UCMOIB30BAHUEM pacTBOpa
NH,. Temnepatypy nosbimarot 10 90°C u npoIoKalOT HHTEHCUBHOE MEpEMe-
HIMBaHKe 0 oOpa3oBaHus reiisi. B nporecce oOpa3oBaHus reiist KOHTPOJIUPYIOT
pH 11t monep:kaHus ero 3Ha4EHUs OKOJIO 7-8.

ar 4: OGpa3zoBaBUIMICS TeNb MOJBEPTAIOT TEPMUYECKOMY PA3JIOKEHUIO Ha
IUIAMEHU CIIMPTOBOH JIaMITBI 10 00pa30BaHMsl MOPOIIKA, KOTOPBIN 3aTeM BBIIEP-
skuBatot mipu 600°C B TeueHue 3 4acoB AJIs OJYyUYEHHUsI KOHEUHOTO MPOAYKTa.

Pactrop JIHMOHHAN KHCI0TA H
MnS0y NHiNO: B coOTHOIIEHHH 1:9

‘ IlepenenIHEaHE ‘

l
| IIpozpaqsbii "— TiCL

Peryamepoera pH oo 7-8,
HcmapeHH: IPH TEMIEPATYPE v
90°C Tean

Cymxa,

N

OoxuEr npH
600°C B TeueHHE h 4

3 qacoe Ipoaykr

Pucynox 1. Brox-cxema cunmesa TiO, ¢ ucnonb306anuem yumpamnoz20 30.1o-
2elib Memooa.

Jnst BBEsIeHUs TIpUMecd Mn," B IaHHOM HMCCJIEIOBAHUM J00aBJIAIOT PaccyH-
TaHHOE KOJMuecTBO pactBopa MnSO,. Conepkanue NpUMECH METaJlIa PacCUu-
TeIBaercs 1o Qopmyine: %M = nM/(nM + nTi), rne nM u nTi cooTBEeTCTBEHHO
0003HaYaIOT MOJISIPHBIE KOoJM4YecTBa MeTaundeckoit npumecu u Ti [3].

[Toy4eHHbIH NPOIYKT OLEHUBACTCS HA CBOIO (POTOKATAIUTHYECKYIO aKTHB-
HOCTh TIO/I YJIbTPa(HOICTOBBIM H3IyYEHHEM C MCIOJIb30BaHUEM IIpolecca Jie-
KOMIIO3HIMK METHIIEHOBOTO cuHero. Jlis atoro 100 mr TiO, nobasnsior B 200 M
pacTBOpa METHJICHOBOTO CHHEro KOHIeHTpauuei 10 Mr/a u TiiaresibHO nepemMe-
NIMBAIOT HA MATHUTHOW MeNIajke mpu ckopoctu Bpamnienus 800 06/mun. Cucremy
BBIJICPIKUBAIOT B TEMHOTE B TeueHUe 30 MUHYT JUIsl JOCTHIKEHHSI PABHOBECHS aJl-
copO1mu Mexxay (hazamMu TBEPJOTO U KUIKOTO COCTOSIHUMN. 3aTeM BKIIIOYAIOT YJlb-
TpaHOJIETOBYIO JIaMILy, YTOOBI IIPOBECTH PEAKIMIO B TeUEHHE 2 4acoB. YIIbTpa-
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(uoserosas 1aMna 3aluiIeHa KBapleBoi TpyOKkoii u norpyskena B pacteop TiO,.
Kaxupie 30 munyT Oepyt 10 M1 pacTBopa METHIIEHOBOTO CHHETO ISl H3MEPEHHS
ONTHUYECKOH MJIOTHOCTH IPH JJIMHE BOJHBI 665 HM. [[i1st 00pa3ioB, npeaHasHa-
YEeHHBIX JUIs aHallu3a XuMu4yeckoro norpedienus kuciopona (XI1K) B cTounbIx
BOJIaxX, IPUMEHSETCs aHAJIOTMYHasl Mpoleypa.

Iporecc oneHKH (HOTOKATATUTUUECKON aKTUBHOCTH MaTepHaia MO BHJIH-
MBIM CBETOM TMPOBOJHUTCS aHAIOTMYHO. VICTOUHMKOM BHAMMOIO CBETA B 3TOM
HCCIICIOBAHUH SBJIACTCS KOMIIAKTHAS JIaMIla MOITHOCThIO 36 Br. Konduryparus
peakiuu ¢ GpayopecleHTHOM JIaMITOi OMUCHIBACTCS CIACAYIOIIMM 00pa3oM:

Pucynox 2. Cxema ucnvimanus pomoxamanumuuecxou akmusnocmu TiO,

@dakropbl, BIUSIOIME HA MPOLECC CHUHTE3a: COAEp)KaHne MOAM(UIMPOBaH-
Horo Mn, TeMneparypa npoKainuBaHus o0pasia, Bpems MpOKIMBaHUS 00pasia.
@dakTopsl, BAMSIONINE HA UCCIICI0OBAHUE AKTHBHOCTH 110 OTHOIICHHIO K (DHIbTpa-
Ty CBaJIOYHOIO CTOKA, BKIIOYAIOT: ONTUMajIbHOE coziepykanue TiO, v mpoomiku-
TEJILHOCTB 00JIy4YeHHsI, KOTOPbIE OBUIN UCCIIEI0BAaHbI B JAHHOM HCCJIEIOBAHHH.

Crpykrypa n Mopdoiorust MaTepruaa ObUIM ONMCAHBI HAMH C UCTIOJIb30BaHH-
€M PEHTI€HOBCKOW JU(PAKIUH, PEHTT€HOBCKOW CIIEKTPOCKOIMU C SHEpreTHde-
CKOM JTUCTIEpCHUEH, a TAK)KE CKaHUPYIOLIEeH dIIeKTPOHHOM MuKpockonuu (SEM).

3. Pe3yabTaThl 1 X 00CyXKIeHHE

3.1. UccaenoBanue GoTOKATATUTHYECKOH AKTUBHOCTH CHHTE3UPOBAHHO-
ro MaTepuaia

st onpenenenust pOTOKATATUTUYECKOW aKTUBHOCTH MaTepHalla B HCCIIEI0-
BaHMM OblIa MPOBEJCHA OIEHKA CIIOCOOHOCTH JAerpajiallid METHJICHOBOTO CH-
HETO, C MCHOJb30BaHMEM CHHTE3MpoBaHHOro TiO, METOMOM COJI-rellb HUTpara
(TiO,-SGC) no cpasuenuto ¢ kommepuecku jgocTynHbM TiO,. Tlomydennsie pe-
3yJbTaThl IPEACTaBICHHBI HA PUCYHKE 3.

Takum o6pazom, 3pdPeKTHBHOCTH 0OPaOOTKH CHHTE3UPOBAHHOTO MaTepualia
TiO, 3Ha4nTeNbHO BhIIE O cpaBHEHHIO ¢ kommepueckuM TiO, kak mox ¢ayo-
PEeCLIEHTHOH, Tak 1 o Y P-naMnoil. DTo OTKPHIBAET NEPCIEKTUBBI I MPAKTU-
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YecKoro npuMeHeHust Mmarepuaia. DddexkruBHocTs 00padoTku oy Y d-nammoit
nocturaet 84,9%, oHaKO, MOCKOJIbKY Y D-U31IydeHHe COCTABIISAET JIUIIL OKOJIO
4% COJHEYHOIO CBETa, €ro IPaKTUYECKOE HCIOJIb30BaHUE OrPaHHYCHO. -
(exTHBHOCTH 00pabOTKM Marepuaia 1o (IyopecleHTHOH JIaMIIoi cocTaBisIeT
56,5%, 4TO HE COOTBETCTBYET TPEOOBAHMSIM, TIPEIBSBIISIEMBIM K pEalIbHOM OUNCT-
ke. [ToaTomy Ju1s TOBBIIEHHST (POTOKATATUTUUECKON aKTHBHOCTH MaTepHalia 1ot
BUJIMMBIM CBETOM B 3TOM HCCJICJOBAaHMHU OblIa MpoBe/ieHa MO (UKAIMS CTPYK-
Typbl TiO, ¢ noGasienneM Mn B KpUCTAJLIMYECKYIO PEIIETKY.

_;
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2%}
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iy
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=]

oo

H=136,6%

e T —

R . it

H=775%
2 —s— Ti02-5GC
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H=565% —s—To236C

OcTaToMnas KoHUeHTpauHs
METHIEHOBOTO cHHeTo (Mr/T)
[=3]
¢
QeTaTouHad KOHLEHTPALHSA

Me TH/IE HOB 0T 0 CHHET 0 (MT/1T)
[=3]

0 100 200 0 100 200

Bpems (MITHYTBI)) Bpema (MunyTHI)

Pucynok 3. Pezynomamol 00pabomku MemuneHo8020 CUHe20
(a): noo Y®-namnoii
(b): noo gnyopecyenmuoii ramnoiti 36 Bm

3.2. UccrenoBanue (pakTopoB, BJUSIONINX HA (DOTOKATAIMTHYECKYIO AK-
THBHOCTEL B nmponuecce cuuresa TiO,

3.2.1 Bausinue cogepxxanus Mn

PesysbraThl HCHbITAHUI (POTOKATAIUTHYECKOH aKTUBHOCTH Marepuaia, Mo-
JU(PHUIIMPOBAHHOTO Mn MpH pa3invHbIX KoHIeHTpauusix: 1%, 3%, 5%, 7%, 10%,
MpeJICTaBICHbl HA PUCYHKE 4.

80 H=73,6%

60
—=—Mn/TiO2 1%

——Mn/TIO2 3%

Mn/TiO2 5%
——Mn/TIO2 7%

20 Mn/TiO2 10%

40

I pexruBHOCTD 00padoTkH (%)

o 50 100 150 200

Bpems (Mnn_vn,i)

Pucynox 4. Dpgpexmusnocmo 0obpabomru moouguyuposannozo TiO2 ¢ paziuuy-
Hbim codepoicaruem Mn noo gayopecyenmuoil 1amnoil.
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Ha puc. 4 nokasaHo, uTo Korya copepxkanue Mn, BBeIEHHOE B KPHCTAIUIHU-
geckyto pemerky TiO,, usmensercs, 3pGeKTHBHOCTL 00pabOTKU MaTeprana npu
Pa3JIoKEeHNU METHUIICHOBOT'O CHHETO TaKkXKe M3MeHsieTcsl. B uactHocTH, pu 100aB-
nernu 1%, 3%, 5%, 7% u 10% Mn 3¢ (deKTHBHOCTh 00pa3IOB COCTABISICT COOT-
BerctBeHHo 70,1%, 73,6%, 66,8%, 69,8% u 61,1%, 4To HArJIAIHO MPEACTABICHO
Ha CJI/YIOIEM PHCYHKE.

PesynbraThl Mccie0BaHMs IOKA3bIBAIOT, YTO MAKCUMAaJIbHAS (POTOKATAIUTH-
Yyeckasi akKTUBHOCTB JIOCTHraeTcsi 1pu jodasieHnd 3% Mn B KpHCTaJUIMYECKYIO
pemetky TiO,.

Jst noaTBepIKAEHHS IPUCYTCTBHSA Mn B KpucTannuyeckoi pemerke TiO,, a
TaKOKe IS ONpeiesieH st pakTHUECKOro coepkanus Mn, ucciie[oBaHue IPOBEIIO
anamus EDX s marepuana Mn/TiO, 3%.

ZAF Method Standardless CQuantitative Analyeis
Fitting Coefficient : 0.2630

Element (keV) Mazz% Errori Atom% Compound Mass% Cation K
0K 0.525 18.2 1.07 41.25 16.8080

Ti K 4.508 77.4 0.27 SE.58 g0.8319

Mn K 5.804 0.42 0.53 2.75 2.3601
Tetal 100.00 100.00

Pucynox 5. Pesynomamol EDX-ananuza obpasya Mn/TiO, 3%.

[Tomy4eHHbIE pe3ysbTaThl IIOATBEPXKIAAIOT NPUCYTCTBHE HOHOB Mn B KpHUCTa-
ngeckoii pemerke TiO,. CornacHo Teopu, cojiepxanne Mn I0JKHO COCTaBIATh
3%, onnako EDX-nanHble nmokazanu (akTH4ecKoe cojaepkanue Mn Ha ypoBHE
2,75%. D10 cooTBeTCTBYET 3P PEKTUBHOCTH Tporecca B 91,6%, 4TO MOJHOCTHIO
YJIOBJIETBOPSIET MPEbSBISIEMBIM TPEOOBAHUSIM K CHHTE3Y.

3.2.2 Biausinve BpeMeHH M TeMIIepaTypbl NPOKAJIHBAHUS

Jnist onTUMH3aUK YCIOBUH CHHTE3a C LEJIbIO MOBBIIICHUS KaTaTUTHYECKON
AKTMBHOCTH Marepuajia B HCCIeIOBaHHH ObUIM pacCMOTpPEHBI (PaKTOPBI, BIIHSIO-
LIMe Ha MPOIECC, TaKHe KaK BpeMsl M TeMIeparypa IpoKajluBaHus. Pe3ynbrarsl
MIPE/ICTaBIICHBI HA PUCYHKE 6.
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() (b)

g F H=754%
% 30 H=73.6% % % -
E 60 . e 4)0C ‘E 60 b3t
E 20 —— 00 E 40 —8—4h

ol e 5
§ 20 2 2 b
E i DO E ——— gt
: o
2 0 100 200 0 100 200

Bpeym (MEEyTED Bpeya {MEEVTED)

Pucynoxk 6. dppexmusrocme obpabomxu mamepuana TiO,
(@). npu pasnuyHLIX MeMnepamypax npoKaIUeaHus.
(b). npu pasnuumnvix 6pemenax NPOKAIUBAHUS

[Tpu nobiiennu Temieparypsl npokanuBanust ot 400°C o 700°C, sddex-
THUBHOCTB Pa3JIOKEHUs] METHIICHOBOTO CHHEI'0 yBEIMYHMBACTCS U JOCTHIAeT MaK-
cumymMa mipu 600°C, 3aTeM MOCTENICHHO CHIYKAETCSI IIPH MTOBBIIIICHUH TEMIIepaTy-
pst 1o 700°C. 3TO0 MOXKHO OOBSICHUTH (PA30BBIM MEPEXOJOM aHaTa3a B PYTHI U
yBEJIMYEHHEM pa3MepoB yacTull. B unrepsane temneparyp Huxe 600°C cTpykTy-
pa yacTull cTaOMIM3UPYETCs, YTO MOBBIIIAET KATAINTHYECKYIO aKTUBHOCTE. [Ipn
temneparype Bbime 600°C yBenndeHrne pa3MepoB YacTHUI] PyTHJIa CHI)KAET akK-
THUBHOCTB KaTanu3a. Takum 00pa3oM, ONTHMalbHAasi TEMIIEPaTypa MPOKaIUBaHHs
cocrasnget 600°C.

MakcumanbHas 3¢pexTuBHOCTS 00padboTkH cocraBmia 75,4% mpu BpeMeHH
npokauBaHus 4 gaca. OxHaKo pasznudus B 3(H(HEKTUBHOCTH TPHU MPOKATHBAHUT
oT 3 10 6 9acOB HE3HAYUTEIBHBI, YTO OOBICHIETCS CTA0MIIN3ANeH Pa3MePOB Ja-
ctul pu 600°C.

B xojie nccre1oBanus yCIENHO CHHTE3MPOBaHbl HanoMartepuaisl TiO,, Mo-
mudurpoBanaeie Mn, ¢ ONTUMANBHBIMHE HIapaMeTpaMu: cofepkanue Mn - 3%,
Temneparypa npokaiauBanusi - 600°C, Bpems - 4 gaca. C 3TUMH mapaMeTpamMu
s dexTuBHOCTH pasioxenus MB cocrasnser 75,4%. Dddexrusrocts TiO, yBe-
aramiack ¢ 56,5% mo 75,4% npu nobaBineHnr Mn B KPHCTALUTHYECKYEO PEIICTKY.

4. 3ak/0ueHue

B xome mccnenoBanms ObLT yCHENIHO CHHTE3MpOBaH HaHomarepuan TiO,,
MoaupuIMpoBaHHBIA Mn, MeTonoMm con-renb uurpata. TiO, B OCHOBHOM cCy-
miecTByeT B (opMe aHaTasza, CpeiHUi pasmep uyactun -12,6 HM. OnrtumanabHOe
cozepkanne Mn cocraBnsier 3% mnpu npokanuBanuu npu 600°C B TedeHue 4
4acoB. DPPEeKTHBHOCTh PA3I0KEHHs METHICHOBOIO CHHEro cocraBuia 75,4%.
[TonyueHHbIe pe3yabTaThl MOJATBEPIKAAIOT BBICOKYIO (DOTOKATAIUTUYECKYIO aK-
THBHOCTh Matepuana Mn/TiO, W OTKPBIBAIOT MEPCHEKTHBBI JUIS JallbHEHIIEro
YJIy4IIEHHUS €0 CBOMCTB.
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O OEJECOOBPA3ZHOCTH COBEPINEHCTBOBAHUSA
OPTAHU3AIUU MEJJUKO-BUOJIOT'MYECKOTI'O
OBECHEYEHHUS CIOPTCMEHOB BBICOKOU
KBAJIM®UKALIMU B UTPOBBIX BUJAX CITOPTA

Mlepctiok Cepreii AnekcaHaApoBHY

KaHouoam Ouoiocudeckux Hayx, 8pay

Myorcckoti eanobonvhbitl K1yo « Yexosckue medseouy,
2. Yexos, Poccus

AnapeeB Baagumup Uropesuy

O00KMOp Nedazoesuyeckux Hayk, npogheccop

Tomcxutl 2ocyoapcmeennvlil NOIUmexHu4eCKull YHusepcumem,
2. Tomck, Poccus

IlepcTiok Mapuna AHaToJIbeBHA
KaHouoam mMeOUuyuHCKUX HayK, 2l1aeHblil 8pay
Knunuxa «Tubemy, 2. Omck, Poccus

PocT criopTHBHBIX HOCTMKEHHH M PE3yJIbTATOB KBAJTH(UIIMPOBAHHBIX CIOP-
TCMEHOB B 3HAYUTEILHON CTENEHH 00eCIeYnBaeTCsi MpUMEHEHHEM 00bEMHBIX U
WHTEHCUBHBIX TPEHUPOBOUYHBIX U COPEBHOBATENbHBIX HArpy3ok [l]. Tlpu stom
aJanTalMoOHHbIE BO3MOXKHOCTH OpTaHU3Ma He BCET/1a CIIPaBIISAIOTCS C BO3/ICHCTBHU-
€M Harpy3oK Ha pa3JIMuHble CHCTeMbl Opranu3ma crioprcMena [2]. HaunGonbiree
BO3CHCTBHE MOIY4aIOT CEPICYHO-COCYAUCTAs], OIOPHO-/IBUTaTEIbHAS U HEPBHAS
cucrembl. OTCI0/]a OKa3aHHE MEIUIIMHCKON MOMOIIN U PeabuINTalluOHHO-BOC-
CTaHOBUTEJBHBIX MEPONPHUATHI TPeOyeT YETKOro aJITOpPUTMA JICHCTBUI, HarpaB-
JICHHBIX Ha JICYeHHE U PEaOMIMTAILIMIO BBIILIE YKA3aHHBIX CHCTEM. DTOT aJITOPUTM
MOXeT OBbITh OCHOBaH Ha AH((hepeHINPOBKE TSHKECTH MATOJIOTHH, MTPEXKIE BCEro,
B JIaHHBIX cucTeMax. [IpH OleHKe CTEeNeHH TSHKECTH COCTOSIHUSA, B MAKCHMAJIbHO
OBICTpbIE CPOKU HEOOXOIMMO OIPEEIIsITh, B pAMKaX KaKoro YUpexKaeHHs Oyer
OKa3bIBATHCSI HEOOXOAMMast TOMOIIIb CIIOPTCMEHY (HEMOCPEACTBEHHO BPA4OM KO-
MaHJbl WM B Y3KONPO(MUILHOM MEIMIMHCKOM yupexkjaeHuu). Ha Hamr B3rusi,
pacripeziesieHue CIIOPTCMEHOB MO peadHIMTAIMOHHO-BOCCTAHOBUTEIBHBIM IPYII-
aM MOJKET MPOUCXOAUTH 110 HECKOJIBKUM HarpaBiaeHUsM [1].

OnHO W3 HaNpaBIEHUH MOXKET ObITh CBS3aHO C JUArHOCTUKOW (yHKIHO-
HAJIBHOTO COCTOSIHHS CEpJICUHO-COCYIUCTON CHCTEMBI (C HCHOJIb30BAHUEM CO-
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OTBETCTBYIOIIETO JHArHOCTHYECKOr0 000PYAOBaHUS: KapIMOUHTEpBAIOrpaduH,
OXO-kapauorpadun) [1]. Ilpu 3TOM npepycMaTpuBaeTcss U B3aUMOJICHCTBHE C
Y3KOIPOQHIBHBIMU KIMHUYECKUMHU 0azamu. K OCHOBHBIM 3aj1auaM IpH OLICHKE
(YHKIMOHAJIBHOTO COCTOSIHHS CEPJEUYHO-COCYIUCTOW CUCTEMBI OTHOCSITCS: BbI-
SBJICHUE IapaMeTPOB MEPEHANpPSDKEHUSI CepJEeUHON NEesTeIbHOCTH, KOPPEKIHs
TPEHHPOBOYHOTO Tpoliecca ¢ yueroM AaHHbIX padorel CCC u T.4. [1,2]. Tlpn
B3aUMOJICHCTBUM CITYyKOBbl MEIMKO-OMOJIOTMYECKOT0 O0ECHeueHns] KOMaHIbl C
TPEHEPCKUM IITabOM, B TOM YHCIIE, IIPU OLEHKE (DYHKIMOHAIBLHOTO COCTOSHHS
CEepPJIEUHO-COCYTUCTOI CHUCTEMBI CIIOPTCMEHOB, MOYKHO 3HAUUTEIBHO MOBBICUTH
3¢ PEKTUBHOCTH TPEHUPOBOYHOTO Tporiecca [1].

Jlpyroe HamnpaBlieHHE MOXKET OBITh PEaIM30BAHO IPU OLEHKE COCTOSHUS
OITOPHO-/IBUTaTEIbHON CHCTEMBL. 3/1eCh HEOOX0IMMO Ha3HaYeHHE COBPEMEHHBIX
WHCTPYMEHTAJBHBIX METOJIOB OOCIIECZOBAHUS C yYETOM ITOKa3aHWi M KIMHHUYeE-
ckoit kaptunsl (MPT, KT, V3]1). [IpumeHeHne 1aHHBIX METOIOB LIeJIeCO00pa3Ho
pa3ziensTh Ha IUIAHOBBIN BaApHAHT, C YYETOM IOSBIICHHS K00 Npu (GU3HYECKUX
Harpyskax 1 HeOTJIOXKHBIHM BapuaHT (IIPU MOJyYEeHUH TPABMBI Ha TPEHUPOBKE, UITH
B X0/I€ COPEBHOBATEIBHOM JI€ATEILHOCTH).

JlnarHocTHKa COCTOSHUSL HEPBHOM CUCTEMBI TaKXKe CBsI3aHA C ONpEe/ICHHEM
)KaJIo0 MareHTa 1 MOXKET Pa3JelsiThesl Ha OLCHKY KOTHUTHBHOMW, BEreTaTHBHON
muchynkuuy, 3adonesannii [IHC n nepudepuueckux HepBoB. B pamkax pabo-
TBI Bpaua KOMaH 1bl MOKET [TPOBOANTHCS JICUCHHUE U peaOMIIMTALMS CIIOPTCMEHA C
YUETOM MPOSIBIICHUH, HAIIPUMED, OCIOKHEHUH OCTEOXOHPO3a M03BOHOYHUKA (B
BUJIC IPBDKU MEKIIO3BOHKOBOIO JMCKA) PAa3IMUHBIMU METOAAMU JICUEHUS U pe-
aOWIIMTaluK: pa3pelleHHbIe MeJIMKaMEHTO3HbIe, (U3H0TEepaneBTHUECKHe U ped-
JeKkcoTepaneBTuueckue (pedexkcorepanys) METoAbI JedeHust [4].

Crenyer 3aMeTHTh, YTO B HACTOsIIIEe BpeMs, Bce Oojiee aKTyalbHbIM CTaHO-
BUTCSI BOIIPOC HAJIMUUS U MPUMEHEHHUS TOPTATUBHBIX YIbTPA3BYKOBBIX CUCTEM B
paMkax paboThl Bpaua koMaHbl. Ha stamax Tekyuiero o0OciieloBaHus HAIMYUE
JTAHHOTO 00OpYJIOBaHMS ITO3BOJIUT MPOBOAMTH JAUPPEPSHIMPOBKY COCTOSHUS U
MIPUHUMATh PELICHHUE T10 JICYCHHUIO U PeabMINTallui HEOCPE/ICTBEHHO B paMKax
KOMaH/1bl, JIN0O HampaBJIeHHUsl CIIOpTCMEeHa Ha Oojiee y3koe obcienoBanue. Ha-
JU4He nopTaTuBHOro Y 3/I-ckaHepa Mo3BOJIUT OBICTPO PEarupoBaTh Ha CUTYAIHIO
IIPY TPaBMHUPOBAHHUHU CIIOPTCMEHOB (00CIIeJ0BaHHE OIIOPHO-BUraTEIbHON CHCTe-
MBI, TUICBPAJIBHBIX MOJIOCTEH, OpraHoB OpIOMIHON Mo0cTH). OCOOEHHO aKTyallb-
HBIM 9TO OYZIET B UTPOBBIX KOHTAKTHBIX BHJIAX CIIOPTA, B YACTHOCTH, B raH0071€e,
MpU TPaBMax KOHEUHOCTEH, CycTaBOB, Ipy/IHON KJIETKH, )KMBOTA. B mepBele xke
Yackl ObICTpasi AMArHOCTHKA TIO3BOJIUT ONPEJIEIUTh NPABUIbHYIO TAKTHKY Jieue-
HUSI, 1000CIIEJOBAHMS U, B CIIy4ae HEOOXOJMMOCTH, HAllpaBJICHUE B YUPEIKIACHHE
COOTBETCTBYIOIIEro npoduis. O4eBUIHO, YTO aKTYAIM3UPYETCsS BOIPOC O BO3-
MOKHOCTH Bpaua KOMaH bl IOJIb30BAThHCS Pa3INYHBIMU AUArHOCTUYECKUMU U pe-
aOWIINTALMOHHBIMU CPEJICTBAMHM, YTOOBI CIIOPTCMEHBI MOTJIH (C yYETOM JIMarHosa
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U COCTOSIHHS 37I0pPOBbsI) HE OTPBIBATHCSI OT TPEHUPOBOYHOIO TpoIecca, WIH OT-
PBIBATHCSl HA MUHIMAJIBHOE BPEMSI.

JI7sl TIOTHOIIEHHOTO OKa3aHMs MEAWIIMHCKONW MOMOINM B paMKax padoThHI ¢
KOMaH/IO BBICOKOM KBalM(HUKALNK, HEOOXOJUMO HaJIWYMe TMOJHOLEHHO OCHA-
IIEHHOTO KaOWHETa MEIMKO-OMOJIOTHYECKOr0 O0eCIeYeHUs] TPEHHPOBOYHOU M
COPEBHOBATEIBHON JIEATEIBHOCTH, Y3KONPO(QMILHOTO MEIUIMHCKOTO IEeHTpa
MIPY KOMAHJIE C HAJIMYHEM KaK IOPTATUBHOTO, TAK M CTALMOHAPHOTO JIEYEOHOTO
JIMarHOCTUYECKOro 000pynoBanus. Ho mpu aToM HE0OX01Ma COOTBETCTBYOLIAs
MOATOTOBKA Bpaua KOMaHAbI C cepTH(UKaIMel 1 akKpeuTaeld B OTMEYEHHBIX
HAIPaBJICHUSAX COTJIACHO COBPEMEHHOW 3aKOHOAATEIBbHOM 0a3bl [1].

BriBogbI:

J1J1s1 TOJTHOIIEHHOTO MEJIMKO-OMO0JI0THYECKOro 00eciedeH st KOMaH I UTPOBBIX
BUJIOB CIIOpTa (Ha IpHMepe raH001a) B COBPEMEHHBIX YCIOBHUSIX HEOOX0AMMO
HaJIMYMe MEJUIMHCKOro OJIOKa B BUJIE: OCHAIICHHOTO KaOWHETa WM MOJTHOLCH-
HOW KITMHUYECKOH 0a3bl, MPUBI3aHHOW K KOMAH/IE;

YuuTeiBasg HHTEHCUBHOCTh TPEHUPOBOYHOTO TpOIIecca HEOOX0IUM KaK KOM-
IUIEKCHBIM MOJXOJA K CUCTEME BOCCTAHOBJICHHS CIIOPTCMEHOB IIOCIE HAarpy3oK,
TaK ¥ 9Y€TKOE pa3JIelICHNE M0 CHCTEMaM, KOTOPBIE CTPaJatoT IIPH Harpy3Kkax BbICO-
KO MHTCHCUBHOCTH €CJIN TOSIBIIIIOTCS Y3KOHATIPaBICHHBIE KaJI00bI CIIOPTCMEHA;

XKenarenbHo Hanmuuue B (YHKIHOHAJIE KOMaH[bI MOPTATUBHOIO JMArHOCTH-
YeCKOro 00OpyIOBaHMS JUISl TNIAHOBOTO M HEOTJIIOXKHOTO KOHTPOJIS 32 COCTOSIHHEM
criopTcMeHa (IOPTAaTUBHBIE YIIBTPA3BYKOBbIE CKAHEPBI, JTAKTOMETPBI, TIIFOKOMETPBL,);
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BBenenne

Crnacynast 60JIe3Hb — 3TO MATOJIOTMYECKOE COCTOSHHE, XapaKTepH3yIoIee-
csi 00pa3oBaHMEM CITaeK MEXIy OpraHaMH W TKAHSAMH OpIOITHON MONIOCTH. DTH
COEIMHUTEIFHOTKAHHBIC CTPYKTYpPBl MOTYT Pa3BUBATHCS IOCIIE TEPEHECEHHBIX
XUPYPrHYECKNX BMEIIATENBCTB, BOCHAIUTEIBHBIX IPOLIECCOB MIIN TPaBM B 00J1a-
ctu OprourHo# monoctu. OHON M3 HamboJee 00CyKIaeMBIX TEM B COBPEMEHHOU
XUPYPrHYECKOHN MPAKTHKE SIBIISIETCS] BOTIPOC: SBISIIOTCS JIM CTIAHKK OCIIOKHEHHUEM
MHTPaadIOMHUHATBHBIX MAHUITYJISIIUN, U €CITH /14, TO B KaKHX CITy4asiX UX BO3HHK-
HOBEHHE MO>KHO TIPE/IOTBPATHTH?

INUAEMHOJIOTHS M KIMHUYeCKoe 3HaUeHHe.

Ilo maHHBIM pa3NUYHBIX HCcclenoBaHUM, Oosee 90% mannMeHTOB, MEpeHec-
IMX JIaIapOTOMUIO, CTAIIKUBAIOTCSI C 00pa30BaHUEM CHacK B OPIOIIHON TTOJIOCTH.
B HEKoTOpBIX Cilydasix CMaiK{ MPOTEKAIOT OECCHMITOMHO, HO mpumepHO 30%
MAIEHTOB CTAJKUBAIOTCS C XPOHUYECKUMH OOJISIMU, HAPYIICHHEM PadOTHI KH-
LIEYHNKA U APYTUMH OCIOKHEHUSIMH, TPEOYIOIINMH OBTOPHBIX XUPYPTHIECKUX
BMemaTenseTB . CriacyHast 00/IE3Hb TaKXKe MOXKET IPUBECTH K PA3BUTHIO OCTPOH
KHIIIEYHOW HEMTPOXOIUMOCTH, UTO TpeOyeT CPOTHOI MEIUITMTHCKOH MTOMOIIHN U He-
CET BBICOKME PHUCKH JUIS )KU3HH MAlMCHTA.

MexaHu3M 00pa3oBaHus CHIAeK.

DopMUPOBAHUE CIAEK — HTO CIIOKHBIHN MPOLIECC, KOTOPbIA HAUMHAETCS Cpa3y
TI0CIIE TIOBPEXICHUS OPIOMINHBI B PE3YJIBTATE XUPYPIrHUECKOTO BMEIIATEILCTBA
WM TPaBMBL. DTOT MPOIECC BKIIOYAET BOCTIAIUTEIBHYIO PEAKIHIO, aKTHBAIHIO
(hnbpobmacToB 1 0OpazoBaHKE KOJIIAareHa, 9To IMPUBOIUT K 00pa3oBaHuio (Ghudbpu-
HO3HBIX CIIACK MEKY OpraHaMu.

CHauasa TIPOHMCXOIUT HAPYIICHHE ME30TEJMATBbHOTO CIJIOS, YTO BBI3BIBACT
BBIXOJ (PHOpPHHOTEHA W APYTUX OEIKOB IUIa3MBI KPOBH B IOJIOCTH OPIOIIMHBI.
B HOpMampHBIX yCHOBHSAX Tporecc (uOpuHOIM3a pa3pymiacT 0Opa3yromuecs
(nOprHO3HBIE CITAlKH, OAHAKO MPU HAPYLICHUHW 3TOr0 MEXaHW3Ma, HalpHMep,
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BCJIEJICTBUE BOCHAIUTENIBHBIX MPOLECCOB, CHAKM MOTYT CTaTh MOCTOSHHBIMHU.
BaxxHbIM (hakTOpOM TaKKe SBISIETCS TMIIOKCUSI TKaHEH, KOTOpas MOXKET yCyry-
61Th TIporece hudpo3a.

Biausinne nHTpaadI0OMHUHAIBLHBIX MAHUITY IS

CymiecTByeT MHOKECTBO (PaKTOPOB, KOTOPbIE MOTYT CIIOCOOCTBOBAThH 00pa3o-
BAHMIO CIIACK IOCJIE XHUPYPrHUECKUX BMEMIATeNILCTB. DTH (PaKTOPBI MOXKHO pas-
JICJIUTh Ha JIB€ OCHOBHBIE KaTErOPUU!

MexaHuYecKue MOBPEKICHUS TKaHEH — JF000M pa3pes, HaJpbIB WK 00pa-
00TKa TKaHEH XUPYPruuyecKUMU HHCTPYMEHTAMHU MOKET IPUBECTH K UX TOBPEXK-
JICHUIO U 3aIyCKy BOCHAIUTEIBHOIO MpoLecca.

Xumudecknue ¥ MHQEKIMOHHBIC BO3JIEHCTBUSI — HMHQEKINU WX KOHTAaKT C
arpecCHMBHBIMU XMMUYECKUMH BEIlECTBAMH (HalpuMep, APEHaXHBIMU pacTBOpa-
MU WJIM aHTHCETITUKaMH1 ) MOTYT YBEJIMYHMBATh PUCK Pa3BUTHS CHIACYHON OOJIE3HH.

WHTpaabroMuHaibHble MAaHUIYJISILIUH, TaKHe KaK JIAIIAPOCKOIHS M JIarapo-
TOMHS, SBJISIOTCSI OCHOBHBIMM IPUYMHAMH CIIA€YHOro npouecca. Jlanaporomus,
XapakTepusyomascst OOJbIINM pa3pe3oM, UMeeT OoJiee BEICOKHI PUCK 00pa3o-
BaHMsI CIIaeK 110 CPaBHEHMIO C MUHMMAJIbHO MHBA3MBHBIMH METOJaMu (Jarapo-
ckomust). Tem He MeHee, ke TIPH JIarapOCKOIINU PUCK HE UCKIIIOYEH, OCOOCHHO
€CITH Ollepalysl JUIMTEIbHAs WK CONPOBOXKIACTCS YAaIeHHEM OOIbIINX 00BEMOB
TKaHEeM.

@aKTOpHI PUCKa CNAae4YHOH 00JIe3HU MOcJe HHTPAadJOMHUHAIBHBIX OIle-
paumii

Hexoropsle (akTopbl 3HAYUTEIHHO MOBBIIIAIOT PUCK CIIACYHOM 0O0JIE3HH T10-
CcJie MHTPaadIOMUHAIBHBIX MaHUITYJISLIUH:

Tun onepauuu. Onepauuud Ha KUIIEYHHKE, T'MHEKOJIOTHYECKHE BMe-
HIaTeNbCTBA, MPOLEAYpPbl, CBA3aHHBIE C YAAJCHMEM OIyXoJeH, oco-
OeHHO B 00NacTH Majoro Tasza, daile MPHBOJIT K OOpPa30BaHHIO CIIAeK.
JmirensHoCTh onepanuu. Yem JoblIe MpoJIOKAeTCsl onepanusi, TeM OoJblie
PHUCK BOSHUKHOBEHHMS CIaeK. JTO CBA3AaHO C YBEIMUCHUEM BPEMEHH BO3JeHCTBUS
TpaBMaTH4ecKux (pakTopoB HA TKAaHH.

CocrosiHMe ManuenTa. Y MallieHTOB ¢ COMyTCTBYIOIIUMH BOCIAIUTEIBHBIMU
3a00JIeBaHUSIMH, HAIPUMED, C XPOHHUYECKUM IIEPUTOHUTOM MIIH HH(PEKIIMOHHBIMH
3a00JIeBaHHUSIMH OPTAHOB OPIOLIHOM TMOJIOCTH, PUCK 0OpPAa30BaHUS CIIACK BHILIE.

Kiunnveckne nposiBjieHHs criaeqHoil 00J1e3HI

KirHn4eckre cHMITOMBI CIIaeuHOM 00JIE3HH BapbUPYIOTCS OT OECCHMIITOM-
HOTO TEUEHUs /0 OCTPBIX COCTOSHUM, TaKMX KaK KHIIEYHas HEMpPOXOJUMOCTb.
Hawubosee yacTbIMU ITPOSIBICHUSIMH CIIA€UHON OOJIE3HU SBIISIFOTCSI:

XpoHndeckue 00JIM B )KUBOTE. Boim MOryT OBITH IOCTOSIHHBIMH WJIH 3TIH30-
JMYECKUMH U YacTO yCyTyOIISIOTCS P JIBMXKCHUSIX WIIM M3MEHEHUH TOJI0KEHHS
Tena.

Kumeunsle paccTpoiicTa.
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[TanveHThI MOTYT JKaJlOBaThCS Ha 3aMOphbl, JUAPEI0, B3yTHE KUBOTA WU He-
MPOXOJAUMOCTh KUIICYHHKA.

Becruionue. B runekosoruu criaiiku B 00J1aCTH Majoro Ta3a MOTyT HapyIiaTh
MPOXOAUMOCTE (haJIOMUEBBIX TPYO, UTO MPUBOIUT K OCCILIOUIO.

MeTompl npoQUIAKTUKY CHIACYHOM 00JIC3HU

CyIEeCTBYIOT Pa3IUYHbIC METOBI POPHIAKTHKY, HATIPABICHHBIC HA CHHMKC-
HHUE pUCKa oOpa3oBaHus crack. Cpeau HuX:

MuHuManbHO MHBa3UBHBIE orepaluy. Jlanapockonuyeckue BMeaTeNbCTBa,
MIPH KOTOPBIX PUCK MOBPEIKICHHS TKAHCH MHHUMAJICH, 3HAUYUTEILHO CHIDKAIOT Be-
POSITHOCTH 00pa30BaHUs CIACK 10 CPABHCHHIO C TPAIUIIMOHHON JIATAPOTOMHUCH.
[Ipumenenne OapbepoB. CrenuaibHbIC AHTHIIPHIUNAONUME Oaphepsl (Teiu,
IUIEHKH) MOTYT BPEMCHHO H30JUPOBATH MOBPEKIEHHBIC YYACTKU TKAHEW, 4TO
MPEMATCTBYET (POPMUPOBAHHIO CITACK.

Kountpons BocnamutenbHoro npoiecca. [IpuMeHnenrne npoTUBOBOCTIATIUTENb-
HBIX CPEJICTB B MOCJICONCPAIIMOHHBIN MTEPHO U MPODUIAKTHICCKOEC JICUCHHE UH-
ekt MOMOraroT MUHUMHU3UPOBATh PUCK 00pa30BaHUs CIIacK.

TiaTenpHasi XUpyprudeckasl TeXHHKAa. AKKYpaTHOE OOpallicHHE C TKAHSIMH,
MUHUMHM3AIIUS KCIIOJb30BAHUS TAMIIOHOB U MPABUIILHOE YIIIMBAHUC PAHBI CHIDKA-
IOT TpaBMaTHU3aIUIO TKaHEH U, KaK CJIEJICTBUE, PUCK CIIAEUHOTO Mpollecca.

JleyeHne craevaHoii 00J1e3HI

Jleuenue criacuHOM O0JIC3HU MOKET OBITh KAK KOHCCPBATHUBHBIM, TaK U XUPYP-
rudeckuM. KoHcepBaTUBHBIC METO/IbI BKIIFOYAKOT TPUMEHEHUE 00€300IMBAIOIINX
MPernapaToB ¥ (PU3NUCCKUE MPOLECAYPHI Il YMCHBIICHUS O0JICBOTO CUHAPOMA.
OpHaKo B ciydae TsHKEIBIX OCIOXKHCHUHN, TAKUX KaK KUIIICYHAST HEIIPOXOIUMOCTb,
TpeOyeTcsl XUPYPruIecKOe BMEIIATEILCTBO. [Ipy 3TOM OBTOPHBIC OTIEpaIU MO-
TYT IPUBECTH K eIé 0oJbIieMy 00pa30BaHUIO CIIAeK, CO3/IaBasi 3AMKHYTHIH KPYT.

3akaouenue

CrniacuHasi 00JIC3Hb SBJSICTCS YaCThIM OCJIOKHCHHEM HHTPaadIOMHHATBHBIX
MaHUIYJISIUH, OCOOCHHO IOCIIC JIAMAPOTOMHI M JPYTrUX TPaBMATUYHBIX OIIC-
panwmii. BaxHO MOHMMATh, YTO HE BCEI/Ia MOXKHO IPEIOTBPATHTH 0Opa30BaHUE
CIaeK, HO CYIIECTBYIOT 3()(EKTUBHBIC METOJIBI POPIIIAKTHKH, KOTOPBIC MOTYT
3HAYUTEIBHO CHU3UTh PUCK WX BO3HUKHOBEHUsS. ONTHUMH3ANHUS XUPYPTUUCCKOM
TEXHUKH, UCTIOJIb30BAHUEC MUHUMAIBHO WHBa3MBHBIX METOJIOB M KOHTPOJIb BOCIIA-
JIUTENIbHBIX MPOIECCOB — ATO KIIIOUYEBbIE CTPATErHu JJIs MPEJOTBpPAIICHUS CIia-
€4HO 00s1e3HH U €€ OCIIOKHEHHUH.
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Beeoenue

B nHacrosimee Bpemst pomO0amOomus sterounoit aprepun (TDJIA) npuobpe-
TaeT Bce OoJIblIee 3HaYEHHE Cpeii 3a00JICBaHU CepIedHO-COCYANCTON CHCTEMBI
B CBSI3M C PAaCHpPOCTPAHEHHOCTHIO, BBICOKOW JIETAILHOCTBIO M WHBAJIHMIM3alUCH
nanueHTos [1]. Jlerounas TpoM603MO0IHMs BBIIIIA HA TIEPBOE MECTO CPEIN NPH-
YMH MaTEPUHCKONH CMEPTHOCTH M 3aHMMAET OJHO M3 BEAYIIUX MECT CPEeIy NpH-
YHH TTOCIICONEPAIOHHON JIeTanbHOCTH [2, 3]. B To Bpems kak TpomMO0aMOomHs
pa3BUBACTCS CTPEMHUTENBHO, JUIS TIOATBEPIKICHHUS TMAarHO3a BAXKEH OIIBIT Bpada U
XOpomIasi OCHAIEHHOCTh MEJUIMHCKNX yUpekaeHuid. [1o MHEHHIO pa3HBIX OTe-
YECTBEHHBIX aBTOPOB, CMEPTHOCTH BCIIEJCTBUE OTCYTCTBHUS aJICKBATHON TEpAITUH
cocraBisieT nmopsaka 40-50% 6onbHBIX [4].

HaubGonee gacteiM ucrounnkoMm tpomba mpu TOJIA cimyxur TpomO03 rity-
OOKMX BCH HIDKHHUX KOHEYHOCTEH M OacceliHa HIDKHEH TOJOH BEHBI, PeKe Ha-
OiroiaeTest MOpakeHUE TPaBbIX OTAEIOB cepAua. BakHoil nmpuanHON pa3BuTHS
OIIACHOT'O COCTOSIHUSI CITy>KaT OHKOJIOTMYecKue 3aboneBanus. B ocobeHHOCTH 3TO
MIOpaKEHNE PAKOM JKEITyIOYHO-KHUIIEYHOTO TPAKTa, MOJIOYHOH JKEJIE3bl M JIETKHX.
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B 13% cnyuaeB TOJIA sBnsgercs NepBbIM CUMITOMOM 3J10Ka4€CTBEHHOT'O HOBO-
obpazoBanwst [1].

Ha ceropHsIHUN ICHb TUATHOCTHKA JISTOYHON TPOMOOIMOOIIMH YaIlle BCEro
ocymectBisiercs: ¢ npuMmenenreM KT-anruorpadun. {ist moaTBepxaeHus TpoM-
603a riny6okux BeH (TI'B), kak Hanbosee yacroit npuunHsl TOJIA, npumenstor
YJIBTPa3BYKOBOE MCCIIEIOBAHNE TIIyOOKMX BEH HIDKHHMX KoHeuHocteill. Ho maxe
IPU BO3MOXKHOCTH €r0 NPOBEJCHUS, B IOJOBUHE CIy4aeB BEHO3HBIH TPOM0OO03
NpoTeKaeT OECCUMIITOMHO, HE BBI3bIBASI HUKAKHUX )Kao0 y MalMeHTOB, MpeaLle-
CTBYSI Pa3BUTHIO MAacCHBHOI'O 3MOOJIMYECKOro nopaxenus. C Lenblo H3yueHus
HapyIIEHHUs KHHETHKH ITPAaBOT0 KeIyA0UKa [PH JIETOYHON TPOMOOIMOOIINY 1iese-
co00pa3zHo MpoBOANTH dXoKapanorpaduio (OxoKI') kak Mapkepa ocTpoii cMepT-
HOCTH [5, 6].

[IpobnemarnuHocTh octanoBkH quarno3a TOJIA o0ycioBieHa TPy AHOCTSIMA
CBOEBPEMEHHOH JMAarHOCTUKH M3-3a MOJIUMOP(H3Ma KIMHUIECKUX TTPOSIBICHHUH.

Ilens

CpaBHUTH KIMHUYECKHE, J1a00PAaTOPHbIE U MHCTPYMEHTAJIbHBIE OCOOEHHOCTH
y HalMeHTOB C TPOMO0IMOOIIMEH JIETOYHOM apTepuu ¢ y4ETOM TOJIOBBIX pa3iiu-
Ymil.

Mamepuanot u memoowt

B xope uccnenoBanus ObUI0 MpoaHanu3upoBaHo 30 MEAMIMHCKUX KapT cTa-
UOHAPHBIX narueHToB (1=30) ¢ TpoMO03IMO0IIHEH JIETOYHOM apTepuH yupexKIe-
HUS 3/1paBooxpaHeHus «['omerbckas ropoJicKas KIMHUYecKast 00JIbHUIA CKOPOH
MEJMIMHCKON TTOMOIINY, MPOXOAMBIINX JICYCHHE B KapJANOJIOTHYECKOM OTIese-
HHUH ¥ OTJICJICHUH aHECTE3HOJIOTHH, PEaHUMAallMM U MHTCHCUBHOW Teparuy 3a Ie-
puona ¢ 2019 no 2024 rr.

Bospact uccnenyemsix aun BapsupoBai oT 39 no 87 net, cpeaHuit Bozpact —
62,9, mennana (Me) Bozpacta — 61. J{i1s mpoBeieHNs] OCHOBHOT'O aHAJIM3a BCE Ta-
LUEHTHI ObUIM pa3zeseHsl Ha 2 rpynmbl. 1 rpynmna — 15 4eroBeK KeHCKOro nosa
(50%), cpemumit Bo3pact 67,7. 2 rpymnna — 15 yenoBek myxckoro mona (50%),
cpenHuit Bo3pact — 58,1.

Bcem nanmeHTaM npoBeeHO CTaHAapTHOe JlabopaTopHoe oOciieloBaHKe, B
TOM 4Hclie u3MepeHue yposHei D-mumepa u tpononnna T B nepudepuyeckoit
KPOBH, a TaKKe BBINOJIHEHBI anekTpokapanorpadus (IKI'), sxokapauorpadus
(Ox0KT'), xomnbrorepHas Tomorpadus (KT) opraHoB rpyjHO# KJIETKH C KOHTpa-
CTHPOBAaHUEM, YJIbTPA3BYKOBOE HCCIICIOBAHUE BEH HIDKHUX KOHEYHOCTEH.

Craructuyeckasi 00paboTKa JAaHHBIX MPOBOJAWIACH IPH ITOMOIIY IIPOrpaMM
«Microsoft Excel 2016» u SPSS «Statistics v23,0». [lonyueHHbIC JaHHBIC IIPE/I-
CTaBJICHB! a0COJIFOTHBIM YUCIIOM (N) U OTHOCUTENbHOW BeanduHOU (%). AHaU3
U3y4aeMbIX IapaMeTpoB NPOM3BOJIWIN IIyTEM pacyeTa CpPeIHHX BBIOOPOYHBIX
3HauyeHuH, Menuansl (Me), MuanManbsHoro (Min) u MmakcumansHoro (Max) 3Ha-
yeHusl. JI0OCTOBEpHOCTh a3yl MEXy TPYIIaMH OLIEHHBAIM C OMOIIBIO He-
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rapamMeTpudeckoro kputepus ManHa—YuTHU. YacTOTHBIH aHann3 B Tabiaumax
CONPSDKEHHOCTH TPOBOJIIIN C UCIIOb30BaHUeM kputepus x2 Ilupcona. Paznu-
YHs CUUTAINCH JJOCTOBEPHBIMHU IIpH ypoBHE 3Hauumoctu p<0,05. J{ns cnabona-
CBIIIEHHBIX TaOIUI (MIMENNCh STYEHKU CO 3HAYCHUSIMH <5), OLICHKY 3HAaUMMOCTH
ITPOBOAMIIM C TOMOLIBIO TOUYEUHOT0 KpuTepus duiepa.

Pesynomamul uccnedosanus u ux oocyryicoenue

B xozie ananm3a noJy4eHHbIX JaHHBIX NalMeHTh! | Tpymmsl ¢ Mexuanoi (Me)
Bo3pacra 64 rozna (Min = 44 rona, Max = 87 5ieT), U3 HUX TPYAOCIOCOOHBIX — 3
naruenra (20%).

[Manwmentsr 2 rpynmsl ¢ Meananoit (Me) Bo3pacrta — 56 ner (Min = 39 sner,
Max = 76 5iet), U3 HUX TpyaocrnocoOHbIX — 10 (66,7%). Paznuuns cratucruye-
cku He3Hauumbl, p=0,067.

Menuana (Me) Bo3pacTa Tpy/JOCIIOCOOHBIX MAMEHTOB B | IpyIe cocTaBmia
55 ner (Min = 44 rona, Max = 57 ner), Bo 2 rpynne — 51,5 ner (Min = 39 ner,
Max = 62 rona), (p=0,010).

[TpoBenen ananu3 nokasaTesel apTepUaILHOTO JIABJICHHS ITPU MTOCTYIUICHUN
MAIEHTOB B IPUEMHOE OTAEICHUE CTanuoHapa. J[OCTOBEpHO 3HAYMMBIX pas-
nuyuil He ObUIO moirydeHo. Tak Menuana (Me) CHCTOMYECKOro apTepUaIbHOTO
nasnenusi (CAJ]) B 1 rpynne uccienosanus cocrasmia 120 mm pt. cr. (Min = 90
MM PT. cT., Max = 170 mm pT. cT.), Bo 2 rpynme tacke 120 mm pr.cT. (Min = 70
MM pT. cT., Max = 150 MM pt. cT1.), p=0,305. Mennana (Me) nuactoian4eckoro
aprepuaibnoro nasnenus (JJAJ]) B 1 rpynne — 80 mm pt et (Min = 60 MM pr.
cT., Max = 100 MM pr. ct.), Bo 2 rpynne — 80 MM pr. cr. (Min = 40 MM pT. CT.,
Max = 90 mm pt. c1.), p=0,838. AprepnanpHas runorensus (¢ CAJ] <90 mm pt.
CT.) HaOII0AaIach OJMHAKOBO YacToO B 00EHX IpyIIax — MO OJHOMY CIIydyaro B
Kax0i (6,7 %).

OCHOBHBIE KaJI00bI TTALMEHTOB MIPY MOCTYIUICHUH B CTallMOHAp Npe/ICTaBIIe-
HBI B Tabauue 1.

Taonuua 1
JKanobwr nayuenmos ¢ TOJIA, abe. (%)
Kiaunnyeckas xa- | 1 rpynna, | [Joas, % | 2 rpynna, | Jdoas, % P
PAKTEPUCTHKA qe. qel.

CnaboCTh, OBBIIIEH- 8 53,3 6 40 0,465
Hasl yTOMJISIEMOCTh
Opnplmka 8 53,3 9 60 0,713
Bomu B rpynu 1 6,7 2 13,3 0,612
Karmresns 3 20 3 20 1,0
KpoBoxapkanbe 1 6,7 1 6,7 1,0
Oreku roieHei 2 13,3 2 13,3 1,0
Bonu B HOorax 1 6,7 2 13,3 0,543
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Bomnu B sxuBoTE 1 6,7 - - 0,310
IloBelIICHHE TEMIIE- 4 26,7 1 6,7 0,185
parypsl

AHanm3upyst TaHHBIC, MPEICTAaBICHHBIC B TAa0JHUIE, HEOOXOIUMO OTMETHUTH
cieyroniee. Beqymumumy KIMHUYECKMMH CHMIITOMAMH SIBIISIIOTCS C1a00CTBh, I10-
BbINIeHHast yromisieMocTs (1 rpynma — 53,3%, 2 rpynmna — 40%), oxpimka (1
rpymmna — 53,3%, 2 rpymnmna — 60%), xamens (1 rpynma — 20%, 2 rpynmna —
20%), oteku roneneit (1 rpynma — 13,3%, 2 rpynma — 13,3%), 60osn B HOTax
(1 rpynma — 6,7 %, 2 rpynma — 13,3%). 3HaunmbIX paznuyuil He 0OHapyXKeHO,
(p>0,05).

[Ipn cpaBHEHHHM peE3yIHTATOB HHCTPYMEHTAIBHBIX METO/OB JWArHOCTHKU
cienyer otMeTuTh, 4to DKI-npossienust TOJIA (ToBOpOT aieKTprUecKoil ocn
cepaua (90C) BnpaBo, HeromHast OI0Kaa paBoil BETBHU ITy4ka [ Mca, CHHIpOM
S1-Q3-T3, Hepenko ¢ MH(APKTONOIOOHEIMA M3MEHEHHUSIMH, OCTPO BO3HHUKINIAS
bubpmIsIIUs Ipencepanii u T.1.) Hecnenupuaael. Vzmenerns DKI Ha MOMEHT
MIOCTYIUICHHS B CTALMOHAP OTCYTCTBOBAIH B 36,7% (n=11) ciryuaes: 1 rpymnmna —
y 6 genosek (40%), 2 rpynna —y 5 yenosex (33,3%), p=0,705.

Ha crangapraoii KTy nanuenTos ¢ TOJIA oTMeuanuch cleayouue u3MeHe-
HUSI: CHHYCOBasl TAXMKapAXs B IepBoii rpymre coctasmia 60 % (n=9) ciydaes, Bo
BTOpOii rpynme — 73,3% (n=11), p=0,439; Harpy3ka Ha IpaBbIe OTAEIBI Cep/IIa
13,3 % (n=2) u 20% (n=3), p=0,625; 610Kana nmpaBoil HOXKHK Mmyuka ['mca 13,3
% (n=2) n 6,7% (n=1), p=0,543; cyOsnnokapauansusie usmenenus JOK 26,7%
(n=4) ciyuaeB B 00eux rpynmax, p=1,0; Hapymienust put™a cepaua (GuopmnIs-
ust, Tpeneranue npeacepauit) 6,7% (n=1) u 20% (n=3), p=0,283; nuddy3usie
n3MeHenus B Muokapze 13,3 % (n=2) u 6,7% (n=1) coorBercrBenno, p=0,543.

Jnist yTouHeHus! inarHo3a BCeM TaleHTaM OblIa MpoBeJIeHa 9X0KapAnorpa-
¢ust, KOTOpast MO3BOJISET MOITYYaTh JOCTOBEPHYIO HH(OPMAIMIO, OCOOEHHO MpU
maccuBHBIX TOJIA. HeoOX0anMO yunTHIBaTH M CPAaBHUTEIBHYIO JIOCTYITHOCTD H
6e3omacHoCTh 3TOr0 MeTozaa. [Ipy mpoBeseHNN 3X0oKapAHOrpaduu yaaaoch Bbl-
SIBUTh U3MCHCHHUS: |) AMIISATALMIO TIPABBIX OTACIOB cepAana y 6 manueHToB (40%)
1-oit rpynmet n 'y 10 nanmenTtos (66,7%) 2-oit rpynmst, p=0,144; 2) nHenocraTou-
HOCTb TPHUKYCIIUIAIBGHOTO KianaHa BeIsBIEHBI y 6 (40%) n 10 (66,7%) nanuen-
ToB, p=0,705; 3) mnpusnaku naeroynoi runepreHsun y 5 (33,3%) uy 11 mamm-
eHtoB (73,3%) coorBercTBeHHO, p=0,029. Mennana (Me) naBieHUs B JICTOYHOU
apTepHuH B TIepBOii rpymnme cocraBuia 48 MM pr. cT. (Min = 17 MM pT. cT., Max =
66 MM pT. CT.), a BO BTOopoii rpymme — 43 MM pT. cT. (Min = 18 MM pT. cT., Max =
60 MM pT. CT.), 3HAYMMBIX PA3JIMUYM HE BBISBIEHO, (p=0,325).

®neboTpom0O03 TITyOOKMX BEH HMKHUX KOHEYHOCTEH 3aHUMACT JIMIUPYIO-
LIyI0 MO3UIMIO CPEeIN MPUYNH Pa3BUTHS 3MOOINH JIerouHoil aprepun. C 1enbio
BBISIBJICHUS] HCTOYHHMKA 3MOOJIMH BCEM ITAI[IEHTaM ITPOBOMIIOCH YIbTPAa3ByKOBOE
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HCCIIeZIOBAaHNE BEH HWKHUX KoHeuHocTel. [Tpu ananuse pe3yabTaToB yibTpasBy-
KOBOT'O UCCJIEJIOBAHNS OBUIO BBISIBIICHO, YTO BO BTOPOM I'PyIIIIE BBISIBICHO OOJIbIIE
ciydaeB ¢ Tpom6o3oM BeH (73,3% (n=11)), wem B epsoii (60% (n=9)), p=0,439.
Tax B o0eux rpymmax npeoodiasaeT JIOKaIu3aus TpoM003a B OAHOH 30HE: MyXK-
ynHbl — 46,7 % (n=7), xenumnabl — 40 % (n=6), p=0,713. Yame cinea: Myx-
guHbl — 46,7 % (n=7), sxeHmmHb —40 % (n=6). MHOKECTBEHHAs JIOKATN3AITHS
TpoMm0Oo03a BCcTpeuanack B nepBoii rpymme B 20 % (n=3) cimydaes, BO BTOpOil — B
26,7% (n=4) ciny4aes, p=0,665. B rpyre My>K4uH TaKkke ObUIN BBISBICHBI: B 6,7
% (n=1) — nBycTopoHHMI TpoMO03 OobIoN oKoxkHON BeHbl (BIIB), y 13,3 %
(n=2) — obnapyxeH nocrrpombopednTiuecknii cuaapom (IITOC).

KT opranoB rpyaHO# KJIETKH C KOHTPACTUPOBaHKEM, BeIonHEHHAs 27 (90%)
MayeHTaM, O3BOINIIA BBISIBUTD JIOKAIU3ALUI0 TPOMOOB B CHCTEMBI JIETOYHOTO
KpoBoToka. Tak, B 1 rpynie — rnopaxeHne KpyInHbIX BeTBel oOHapyxkeHo y 11
yesnoBek (73,3%), OTHeNIbHO TOpaKEHHE TOJIBKO MEJIKUX BETBEH HE BCTPEUAIIOCh,
TIOpaKeHNE BETBEH JIETOYHOH apTepuu ciieBa BCTpedanuch dame (46,7%), yem
cipasa (26,7%). Bo 2 rpynne — mopaxkeHue KpymHBIX BETBEH BCTPEYAIOCh B
53,3% (n=8) ciyuaes, nopaxenue ciesa — 46,7% (n=7), cnpasa — 40% (n=6),
JIBYCTOpOHHee nopaxkeHne — y 2 nanuentos (13,3%).

IIpn cpaBHEeHHM TPyHI 1O ypoBHIO J[-muMepa B I1a3Me KpOBH OBLIM MOIY-
YEHBI CIEYIOUINE Pe3ynbTaThl: B 1-1 rpymnmne yposens /[-mumepa ObL1 3HAUNTEIb-
Ho BbIme (Me-1299), yem Bo 2-oii rpymme (Me — 866), (U — 68, p=0,067). B
nepBoii rpymnre npesbimain 3Haderne 500 Mxr/n B 13 ciyyasx — 86,7%, Bo 2-oii
rpymne — B 11 ciyuasx (73,3%), p=0,362.

Iomumo OxoKTI" u KT, npu octpoit auchynkimu [DK nmporcxoauT nosbliie-
HUE YpoBHS HaTpuilypetnueckoro nenrtujga BNP wiu ero npegmecrsennuka NT-
proBNP. OHako nanueHTam, BXOISIINM B UCCIIEIOBaHNE, HE ONIPEAEISIICS.

B wnccnenoBanny Takke OLEHWBAIM IMOBPEXKICHHE MHOKapAa C MOMOIIBIO
OTIpeieNIeHUs] KOHLIEHTPAIMK TPOTIOHMHA T B KPOBU. AHAIM3HPYS MOTyYCHHBIC
JaHHble, B 1-0if rpynme B 8 ciayuasx menee 0,16 Hr/mi u oauH ciryyait 6onee 2
Hr/™Mi1. Bo BTOpOI#t rpymme onpenensics B 9 ciaydasx menee 0,16 HI/MI U oquH
ciydait 6omnee 7,1 HI/miL.

B MOMEHT ycTaHOBKH AnarHo3a TpoM00IMO0JIHHY JIETOYHOM apTepuu B 001IeM
aHaJIM3€ KPOBH JICHKOIMTO3 CO CABUTOM JICHKOLIMTAPHOH POpMYIIbI BIICBO HaOII0-
Jalicst B 00enx Tpynmax ¢ OMMHAKOBOM yacToToi — 26,7% (n=4) ciydaes. Y cko-
perne COD B | u 2 rpynmax 6su10 06HapyskeHo B 33,3% (n=5) u 26,7% (n=4)
CITy4asix COOTBETCTBeHHO, p=0,691.

YpoBeHb IIIIOKO03bI TIPEBBIIIA 3HaYeHHE 6 MMOIIB/11'y 26,7% (n=4) nanueHToB
1 rpymmsl, y KoTOphIxX He 0611 3apeructpupoBad C/l n 13,3% (n=2) naunueHTos ¢
CA 2 rpynmsl, p=0,409.

Janee B xozne nccnenoBaHus ObLT IPOU3BEICH aHAIN3 KOMOPOUIHOCTH C H3-
YUEHHEM YacTOTHl BCTPEYAEMOCTH PA3INYHBIX COITyTCTBYIOIIUX 3a00JI€BaHUN Y
o0cCIIeyeMBIX, 9TO MPEACTABICHO B TAOIHUIIC 2.
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Taonuua 2
Cmpyxkmypa conymcmeyrowux 3abonesanuil, aoce. (%)
ConyrcrByouiue 3a6osie- | 1 rpynna, | Joasi, % | 2 rpynna, | Joas, % P
BaHHUs qeJ. qel.

CaxapHsIiii 1uadet 0 - 2 13,3 0,144
AprepualibHas THIICPTEH3US 7 46,7 4 26,7 0,256
Hiemmnueckast 60Jie3Hb 6 40 4 26,7 0,439
cepama
Hapymenus purma: ¢pubpui- 1 6,7 3 20 0,283
JISILAST AITK TPETIeTAHUE TIPe/-
cepauit
OHKOJIOTHSI 2 13,3 1 6,7 0,543
IIaeBMOHMS 1 6,7 2 13,3 0,612
bBe3s maronorun 5 333 4 26,7 0,691

C HauOoJbIIel YacTOTON CPEAN COMyTCTBYIOIIECH TATOJIOTHH, Y UCCIEyEMbIX
JMIl BCTpeyalluch aprepuanbHas runeprensus (AlD) 36,7 %, nmemudeckas 6o-
ne3nb cepana (MBC) 33,3 %, onkonorus u mHeBMOHUS 10%, caxapHbIii quabeT
(CH1) 6,7%. Ilpu 3TOM COITyTCTBYFOILEH MAaTOJIOTHK HEe ObLIO BhIABICHO Y 30 %
HCCIIEYEMBIX.

B 1 rpynmne AT Bctpewanace y 7 (46,7%) nauneHTos, a Bo BTopoit — 4 (26,7%)
MAIMEHTOB. 3HAUYMMBbIX Pa3JIMuuil MEXLy IpyInnaMu He oOHapyxkeHo, (p=0,256).

B 1 rpynne MBC npucyrcrBoBan y 6 manuentoB (40%), a y manueHTos 2
rpymnsl — 4 ciy4as (26,7%), 3HaunMble PA3IHYHsI MKy IPYIIIAMU OTCYTCTBY-
10T, (p=0,439). Ilpu 3TOM Takue HapyLIEHHUs] pUTMA, KaK (GUOPMILIALUS U Tperie-
TaHME MPEJCEPINii, BCTPEUAINCH Y JIMII My KCKOro nosa yaie (n=3, 20%), yem y
1 skeHekoro (n=1, 6,7%), (p=0,283).

Omnkonoruueckue 3a00JeBaHusl y KEHIIMH BBISIBICHBI B 2 ciryyasx (13,3%), y
MyxuuH — 1 ciaydae (6,7%), (p=0,543).

[THeBMOHUS y My>K4MH BeTpeuasach yamie (n=2, 13,3%), yem y sxeHumH (n=1,
6,7%), (p=0,612).

Boisoowt

B xope Hamlero uccne0BaHus 3HAaUUMBIX Pa3IMYUi MEXTy ABYMS TpyHIaMU
BBISIBJICHO HE OBLIO.

[To pe3ynbraTaM MpOBEAEHHOTO UCCIIE0BaHMs ObIIIO YCTAHOBJICHO:

1. B rpynne pucka no passuturo TOJIA oka3zanuck JIIOJU B BO3PAcTe OKOJIO
60 ner (xeHIIMHBI ¢ Me Bo3pacta 64 roma, My»X4uHbl — 56 Jet). JlocToBepHO
Pa3HMIIBI TI0 TeHIEPHOH MIPEAPACIOI0KEHHOCTH MAIIMEHTOB C JIETOYHOH TpOMOO-
aMmbonmeii He BeisiBIcHO, p>0,05. OgHAKO JUIa TPYAOCIIOCOOHOTO BO3pacTta Cy-
LIECTBEHHO IPEBAIIMPOBANIU B TPYIIIE MYKUHH, 4eM B rpymnne »keHimuH, p=0,010.
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2. KiiMHuueckre CUMITOMBI 110 4aCTOTE BCTPEYaEMOCTH HE MMEJH 3HAUUMBbIX
pa3Iuuuil Mexay ucciaenyeMbMu rpymnnamu, p>0,05. BonbIIMHCTBO MalMeHTOB
MIPEABSIBISUIN KaJ00bI Ha CJ1a00CTh, MOBBIILICHHYIO YTOMIISIEMOCTbD, OJIBIIIKY, Ka-
11€J1b, TIOBBIIICHUE TEMIIEPATYPhI Tela.

3. Uzmenenus Ha OKI' u OxoKI' He 3aBUCHIIM OT MOJIOBOM MPHUHAJJIEKHO-
ctu. [To manuaeiM Dx0KI y Juir My»KCKOTO T0J1a Iipeodiiaiaia ocTpas meperpyska
MPaBBIX OTJICJIOB CEPJLA, YTO CTATUCTHYCCKH He 3HaunMO (p<0,05). locToBepHO
yalre JIeroYHasi THIEPTEH3UsI 3aperUCTPUPOBaHa BO 2-0i IpyIINe HCCIICT0BaHMS,
p=0,029.

4. Cpenu My>KUUH BBISIBJICHO OOJIBLIE ClIydaeB ¢ TPOMOO30M BEH HMXKHUX KO-
nHeunocrei (73,3% (n=11)), uem cpenu xenmus (60% (n=9)), p=0,439.

5. KT opraHoB rpyIHOil KJIETKH C KOHTPAaCTHPOBaHHEM IIOKa3ajlo B 00e-
HX Tpymmax npeoOiajgaHue MOpaKeHUs! KPYITHBIX BeTBeH Jierounoit aprepun (1
rpymnma — 11 genosek (73,3%), 2 rpynmna — 8 (53,3%)), ¢ Oosee yacToii Jioka-
JU3alMel MaToJOTHU ClieBa, YeM cripasa (1o 46,7% B obeux rpymmnax). OmxHako
JIBYCTOpOHHEE MOpakeHHe BeTpevanoch y 2 manueHToB (13,3%) MysKcKoro noda.

6. [1pu ananu3e nmabopaTopHbIX okaszarene (Tporonud T, JI-numep, TIr0KO-
3a KpOBH, OOIIMIT aHAJIM3 KPOBH) CTATUCTUYECKH 3HAYMMBIX PA3JIMUYHA BBISBICHO
He Obut0, p>0,05.

7. IlpoaHanu3upoBaB COMYTCTBYIOUIYIO MATOJIOTHUIO ycTaHOBIeHO, 4To UBC,
apTepHaibHas THIEPTEH3Us, HApYILICHNE PUTMA Cep/Ilia BCTPEYAINCh Yallle Cpein
KOMOPOM/IHBIX NAallMEeHTOB 00EHX TPYII, HO CTATHCTHYECKH JJOCTOBEPHBIX IOJIO-
BBIX pa3IM4uil BBISIBICHO HE ObUIO (p>0,05).
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JUCTAHIIMOHHBIA CITIOCOB MOJYYEHUA HHOOPMAIIAN
O HEYCIIEHTHOM ABTOMATHYECKOM MNOBTOPHOM
BKJIOUEHWHU CEKIITHOHUPYIONINAX BBIKJTIOYATEJER

®uiaunnos Bagum Baagumuposuy

KaHOUOam mexHu4eckux Hayx, OoyeHm

Opnosckutl pecmaspayuoHHO-CIMpoOUmenbHblll MexXHUKYM,
2. Opén, Poccus

Annomayua. Onucan OUCMAHYUOHHBILIL CHOCOD NOIYYeHUs uH@opmayuu
0 HeYCNewlHoM agmomMamuyeckom NOSMOPHOM GKIIOUEHUU CEeKYUOHUPYIOWUX
suIKIIOUAMenel, paspabomana CmpyKmypHas cxema U Onucama ee paboma c
u306paxtcenuem bIXOOHbIX CUSHATO8.

Kntoueswvie cnosa: cunogoii mpauncghopmamop, agmomamuyeckoe eKuioueHue
pesepsa, 20106HOU BLIKIIOUAMENb, Pe2UCMPUpyIowee YCmpoucmeso.

Cexunonunpytomnmme BerkrouaTenu (CB), ycTaHaBIHBaeMble B JIMHUSAX DJICK-
Tporepeaad, MpeIHa3HAuYeHbI Ul JICNICHNS TPOTSHKEHHBIX JIMHUN W TTI03BOJISIIOT:
BO-TIEPBBIX — MPH HEYCTOHYMBBIX KOPOTKUX 3ambIkaHmsIX (K3), koTopsie 3a Bpe-
Ms1 OECTOKOBOH TMay3e CaMOYCTpPaHIINCh, BO3OOHOBHUTH 3JIeKTpocHab)eHne. Bo-
BTOPBIX — IIPU yCTOWUIMBBIX K3, OTKIIOUNTS TOBPEXXCHHBIN y4acTOK JINHUH, Pac-
TTOJIOKEHHBIA 32 MecToM ycTaHOBKH CB M COXpaHUTh MHUTaHHE ITOTPEOUTEIEH,
MOJKJIIOYEHHBIX K TOJIOBHOMY YYacCTKy JHWHHH. BO300HOBICHHE NMUTAHUS TIpH
HeycToiunBbIX K3 ocymecTBisercs myTeM aBTOMaTHIECKOTO TIOBTOPHOT'O BKIIFO-
yerns AIIB CB, oHO ocymiecTBisieTcs pH HEOOJIBIIOM MTPOMEKYTKE BPEMEHH,
MMO3TOMY HE OKa3bIBaeT OOJBIINX HETAaTHBHBIX IOCIEACTBHH. YcroitumBeie K3
MOTYT HPUBOANTH K JUINTEIBHBIM IIEPEPHIBAM B 3JIEKTPOCHA0KEHHH MTOTpeOHTE-
Jel ¥ IPUBOANTH K SKOHOMHUYECKHUM TTOTEPSM.

C menbio COKpaIeHnss BpeMEHN MepephIBa B 3JCKTPOCHAOKEHUH U COKpaIIe-
HUS 9KOHOMHYECKHX MoTepb MH(popMarmio o HeycremHoMm AIIB HeoOxoammo
MOJTy4aTh B PEKMME PeaIbHOr0 BpeMeHH. [lJist 3Toro pa3paboTaH criocod KOHTpPO-
71 OTKITIOYCHHUS U HeycnemmHOTO ATIB ceKIMOHNpPYIOMmMUX BRIKIIOYaTENeH paau-
AJBHBIX JTUHUH moAcTanmmy [1].

CormacHo 3TOMy cnoco0y ¢ MOMEHTa IOSIBIICHHSI TIepBoro Opocka Toka K3
Ha IIMHAX TpaHC(POpPMaTOpa, U3MEPSIOT BPEMs €TO MPOTEKaHMUs, CPABHUBAIOT 3TO
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BpeMsi C BpeMEHEM BBIZICp)KeK cpabaTbiBaHusi Bcex CB, ycTaHOBJICHHBIX B JIH-
HUSIX, OTXOJSIIMX OT IIMH nojacTaHuuu. [Ipu paBeHCTBE U3MEPEHHOIO BPEMEHU
C BpPEMEHEM BBIJICP)KKH CpadaThIBaHUs 3aIUTHl ojHOTO M3 CB ycraHaBmuBaoT
OTKJIFOYMBIINICA CEKIIMOHUPYIOMUI BhIKIItOYaTenb. VI ¢ MOMEHTa OTKIIIOUCHHUS
nepBoro Opocka Toka K3 HaunHaloT oTcUeT BpeMeHHU, PABHOI'O BPEMEHH BbIJICPK-
ku AIIB, orkmtounBiierocs CB, npu 3TOM KOHTPOJIUPYIOT MOSIBIEHHE BTOPOTO
Opocka Toka K3, u ecnu OH MOSIBUTCS B MOMEHT OKOHYAaHHUSI OTCUUTHIBAEMOIO
BPEMEHH, TO YCTAHABIMBAIOT (PAKT OBTOPHOI'O BKIIIOYECHUS 3TOTO BBIKIIIOYATEIS
Ha K3 1 ¢ MOMeHTa BKIIIOUEHHS HAYMHAIOT OTCUET BPEMEHH BBIJICP)KKU cpadaThl-
BaHUS 3aILUTHI C YCKOpeHHeM oTkitouuBLIerocs CB, npu 3ToM KOHTPOIHPYIOT
OTKJIFOUeHHe BTOporo Opocka toka K3. UM ecim B MOMEHT OKOHYaHHS BPEMEHHU
BBIJICPIKKU cpabaThIBaHMs 3aIIUTHI C YCKOPEHUEM MIPOUCXOIUT OTKIIOYEHUE BTO-
poro 6pocka Toka K3, To ycranasnuBaror dakt nHeycnemnoro AIIB cekumonupy-
IOIIETO BBIKJIIOYATENs! paualIbHON JINHUH.

O (otempna Bancy Tetimapro amxuinc|

Pucynok 1. Ynpowennas cxema KOHmpoJisa HeyCneuno20 6K04eHUsl CEKYUOHU-
PYIOWUx 8ulKuouameretl.
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CyTb mpejyiaraeMoro croco0a MmosiCHsIeTcst pucyHkamu 1 u 2, rre:

Ha puc. | - mpeacTaBieHa CTPYKTYpHasi CXeMa, CoJlepiKaliasi 3JIeMEHThI st
peanuzauu croco0a;

Ha puc.2 - auarpaMma CUTHaJOB Ha BBIXOJAaX JJIEMEHTOB, MOKa3aHHBIX Ha
puc.1 npu ycroitunom K3 B Touke 12 (cm. puc.1).

Cxema (cM. puc.1) coep uT: TpaHCPOPMATOP CUIOBOI 1, TOJIOBHBIC BBIKITFO-
yaTenu JuHui 2, 3, 4, 5, 6 1 7. CeKUMOHUPYIOIIKE BBIKIIOYaTeNnu JuHuii 8, 9, 10
u 11, roukn K3 12, 109, 110 u 111, naTtuuk Toka koporkoro 3ambikanus (JJTK3)
13, anement 3AIIPET 14, anement HE 15, anement ITAMSATD 16, snement 3A-
JEPXKA 17, snement OJHOBUBPATOP 18, anement ITAMSATD 19, sanement
" 20, snement ITAMSATD 21, anement 3AJIEPXKKA 22, snement OJJHOBU-
BPATOP 23, anement U 24, sanement [TAMSTD 25, snement 3AJIEPXKKA 26,
anemeHT OJITHOBUBPATOP 27, anement U 28, anement [IAMSTD 29, snement
3AAEPXKKA 30, snement OJHOBUBPATOP 31, snement U 32, snement NJIN
33, anementol [TAMSTD 34, 35 u 36, anementsl SAITPET 37, 38 u 39, anemeHThI
TTAMISITD 40, 41, 42, 43 u 44, snement 3AJIEPXKKA 45, snement OJJHOBU-
BPATOP 46, sanement U 47, anement [TAMSTD 48, snement 3AJIEPXKKA 49,
anemeHT OJIHOBUBPATOP 50, snement U 51, snementsr U 52, 53, 54, 55, 56,
57, 58 u 59, perucrpupyroriee ycrpoiictso (PY) 60.

JluarpaMMbl CHTHAJIOB Ha BBIXOJIaX 3JIEMEHTOB, MOKa3aHHBIX Ha Gurype 1 mpu
ycroitunBoM K3 B Touke 12 (cM. puc.l), umeror Bua (cM. puc.2): 61 - Ha BbIxoze
aneMenTa 13, 62 - Ha BeIxoe 2yeMenTa 14, 63 - Ha BeIXojie jaeMeHTa 15, 64 - Ha
BBIXOJIC dJieMeHTa 16, 65 - Ha BbIXoje anemeHTa 17, 66 - Ha BBIXOJC JICMECHTA
18, 67 - Ha BeIXOjE 3eMeHTa 19, 68 - Ha BbIxoze AemenTa 20, 69 - Ha BeIXO/E
anemeHnTa 21, 70 - Ha BeIXOz€ 35ieMeHTa 22, 71 - Ha BeIXo/e 2jieMeHTa 23, 72 - Ha
BBIXOJIC djeMeHTa 24, 73 - Ha BbIXOJE AyeMeHTa 25, 74 - Ha BBIXOJE JICMCHTA
26, 75 - Ha BbIXOJIE 3ieMeHTa 27, 76 - Ha BbIX0Jie AJieMeHTa 28, 77 - Ha BhIXOJE
anmeMmenTa 29, 78 - Ha Beixoze anemenTta 30, 79 - Ha Beixoje daeMmenTa 31, 80 - Ha
BBIXOJI¢ AjeMeHTa 32, 81 - Ha BbIXxoje anemeHTa 33, 82 - Ha BBIXOJC JICMEHTA
34, 83 - na BeIXOJ€ dJIeMeHTa 35, 84 - Ha BeIXOJe dieMeHTa 36, 85 - Ha BBIXOJE
aneMmenTa 37, 86 - Ha BeIxoe dyeMenTa 38, 87 - Ha BeIxojie diaeMenTa 39, 88 - Ha
BbIXOJIe AemMeHTa 40, 89 - Ha BhIxoje anemenTa 41, 90 - Ha BbIXOJE JIEMEHTA
42, 91 - Ha BeIXOJE 3eMeHTa 43, 92 - Ha BbIxoJie AyieMeHTa 44, 93 - Ha BhIXOC
aneMenTa 45, 94 - Ha BeIxoe dneMenTa 46, 95 - Ha BeIxojie diaeMenTa 47, 96 - Ha
BBIXOJIe AiieMeHTa 48. 97 - Ha BbIxoje dieMeHTa 49, 98 - Ha BbIxoje deMenTa S0,
99 - na Beixoje 3nemenTa S1. 100 - Ha Beixoze aiemenTa 52, 101 - Ha BeIXOAE AJ1€-
menTa 53, 102 - Ha BeIxojie aeMenTa 54, 103 - Ha BeIxoz€ 2nnemenTta 55, 104 - Ha
BBIXOJI¢ 3JieMeHTa 56, 105 - Ha BbIxojie 35eMenTa 57, 106 - Ha BBIXOJIC 3JIEMEHTA
58, 107 - na Beixoje 31emenTta 59, 108 - B PY 60.

Ha puc.2 kpome auarpamMm BbIXOJHBIX CUTHAJIOB 3JIEMEHTOB CXEMbI TAK)KE MO-
Ka3aHbl: t, - MOMEHT BPEMEHHM BO3HMKHOBEHUs ycroiunsoro K3 B Touke 12, t,
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- MOMCHT BPEMCHU OTKJIFOUCHUSA IEPBOI'0 6p0c1<a Toka K3 CCKIIMOHUPYIOIIUM BbI-
KIIHOYaTCJICM 8, t3 - MOMCEHT BpEMECHU NOBTOPHOI'O BKIIFOYCHU S CCKIIUOHUPYIOIIETO
BBIKJIFOYATCIIA 8, t4 - MOMCHT BPEMCHH MMOBTOPHOI'O0 OTKJIOYCHUSA CCKIIUMOHUPYIO-
ICIro BBIKJIFOYATCIIA 8.
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Pucynok 2. Jluacpammol 8bIXOOHBIX CUSHATIO8 DJIEMEHNO8 CMPYKIMYPHOU CXEMbL.
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Crioco0 ocymiecTBIIsIeTCs CIEIYIONINM 00pa3oM.

B HOpMasibHOM pexxrMe paObOThl CETH FOJIOBHBIC BBIKIIIOYATEIH JIMHUH 2, 3, 4,
5, 6 u 7 BKmoyeHsl (puc.2, MoMeHT BpemenH t). Ha Beixone JITK3 13 curnana
HET, I09TOMY CXEeMa HaXOJUTCS B PeKUME KOHTPOJI.

IIpu ycroitunom K3, nanpumep, B Touke 12, Ha Boixoge JTK3 13 mosBut-
cs curran (puc.2, nuarp.61, MOMEHT BpEMEHH t ), KOTOPBIH MOCTYIUT Ha BXOJ
anementa HE 15, mpu 3ToM CyIiecTBOBABIIMI 1O 3TOr0 €ro BBIXOAHOM CHUTHAN
ucyesHeT (puc.2, auarp.63, MOMEHT BPEMEHH t ), TaK)Ke OH IOCTYIHT Ha BXOJ
anementa 3AITPET 14 (puc.2, quarp.62) u ¢ ero BbIX0/a Ha BXO/IbI SJIEMEHTOB
ITAMAITD 16, 21, 25 u 29, a Takke Ha BTopbie BX0bl 211eMeHToB 1 47 u 51. Cur-
HaJj, noctynuBiui Ha sneMeHT [TAMSATD 16. 3anomuutcs um (puc.2, quarp.64)
u noctynuT Ha BxoJ dnementa 3AJIEPXKKA 17. C BbIxoga 3TOro 3jeMeHTa CUr-
HaJl OSIBUTCSL Yepe3 BpeMsl, PaBHOE BPEMEHH BBIACPIKKU CpadaThbIBaHUsI 3alUThI
CB 8 (puc.2, quarp.65) u noctynut Ha Bxoj dnemernra OJJTHOBUBPATOP 18. On
COBEPIINT OAHO Kosebanue (puc.2, quarp.66), STOT CUTHAII «COPOCHUT» MaMsITh C
anemeHTa 16 (puc.2, quarp.64) u moctynut Ha BTopoi Bxox anementa M 20. Tlpu
STOM Ha INEePBOM BXOJI€ ITOT0 AJIEMEHTA BHOBb MOSBUTCS cUrHAJ ¢ Anementa HE
15 (puc.2, nuarp.63), T.K. B MOMEHT BpeMEHH t, (pHC.2) NPOU30HIET OTKIIOUEHHE
toka K3 ronosHsIM BeIkTIOuaTenem 8. Haauune aByx BXOAHBIX curHanos Ha 1 20
MPHUBEJICT K MOSIBIICHUIO €r0 BBIXOJHOTO CHrHaja (puc.2, uarp.68). DTOT curHai
noctynut Ha snemeHT [TAMJSTD 43, 3anomuuntes um (puc.2, nuarp.91) n nocry-
muT B PY 60, rne mosiButcs uadopmarms o6 orkimodeHuun CB 8 (puc.2, auarp.
108, momeHT BpemenH t,). Takxe 3TOT CHTHAT HOCTYIIUT Ha BXO 2nemenTa [TA-
MSITD 34, 3anomuutcst um (puc.2, quarp.82) ¥ NOCTYNUT Ha 3alpenialoninii BXo/
anemenTa 3AIIPET 37. Oto npenoTBpaTUT MOCTYIJICHUE CUTHANA ¢ 3JeMeHTa 1
24 na Bxox snemenra MJIN 33, T.k. oH cpaboTaer nociie OKOH4YaHHUs BPEMEHH 3a-
nepxku anementa 22. Kaxpiil anement 3AJIEPXKKA 17, 22, 26 u 30 umeer cBoe
BpeMsl 3aJIep>KKH, PaBHOE BPEMEHH BBIJIEP)KKH cpabarbiBanust 3amuTsl CB §, 9,
10, u 11 coorsercTBenHo. Ipuuem Bpems 3anepxkku CB 8 - At <At <At <At ,
rae Aty t  u At -Bpems saxepxkex CB 9, CB 10 u CB 11 cootserctaento. Ilo-
stomy aeMeHThl U 24, 28 u 32 cpaboraroT mozxe anementa M 20, 1 uX CUTHAIIBI
He noctynaT B anemMeHT UJIM 33 notomy, 4TO Ha 3anpenaroiue BX0oAbl 3J1eMeH-
toB 3AIIPET 37, 38 u 39 ¢ sanementoB [TAMSTD 34, 35 u 36 coOTBEeTCTBEHHO
CUTHAJIBI IOCTYIAT paHblIe, YUeM CUTHANbI ¢ 31eMeHToB U 24, 28 u 32 cootser-
crBeHHO. COpoc mamsTu ¢ sneMeHToB 34, 35 u 36 u cHSATHE CUTHAJIOB 3alpeTa ¢
anemeHTOB 37, 38 u 39 mpowusoiinet nocie cpadarsiBanust OJJHOBUBPATOPA
50 (puc.2, muarp.98). Kpome 3Toro BeIxoHOM curHai ¢ siaementa M 20 moctymur
Ha antemeHT [TAMSITD 19, 3anomuanTcs um (puc.2, auarp.67) ¥ ¢ ero BbIXo/a I10-
CTynuT Ha 3ampemtaromuii Bxox amementa 3AIIPET 14 u npenorBparut nosrop-
Hoe noctyruieHue curnana ¢ JITK3 13 1o MomenTa «cOpocay maMsiTH ¢ JieMeHTa
19 curnanom OJJTHOBUBPATOPA 50 (puc.2, nuarp.98), a Tak e IMOCTYIUT Ha
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Bxoy anementa UJIU 33 (puc.2, nnarp.81). C Boixona anemenrta MJIN 33 curnan
noctynut Ha Bxoxa ementa [IAMSTD 44, zanomunTes um (puc.2, nuarp.92),
U noctynut Ha Bxon snementa 3AJIEPKKA 45, 3anepxxurcs B HEMl Ha Bpems,
paBHOe BpemeHHU BbIepKkH AIIB cexmumonmpyromero BeIkmodarens 8 (puc.2,
nuarp.93). Ilo ncreyeHnn yka3zaHHOTO BpEMEHHU CHTHAN MOCTYIUT Ha BXOJ dJie-
merta OJTHOBUBPATOP 46. On coBepuut oaHo kojcOanue (puc.2. quarp.94)
U CBOMM CHTHAJIOM «COpOCHTY» MamsTh ¢ dyieMeHTa 44 (puc.2, nuarp.92), u mo-
CTYIUT Ha nepBbIil BXxoJ aneMeHTa 1 47. B 3TOT MOMEHT BpeMeHH IPOU30HET
nosTopHoe BKmrouenne CB 8 ma K3 (puc.2, MOMEHT BpeMeHH t,), TO3TOMy Ha
BTOpoii BXox anementa M 47 ¢ JITK3 13 (puc.2, muarp.61) mocTymnmuT BTOpOii CHT-
HaJ. DTO MpUBENET K cpadaThIBaHMIO dleMeHTa U 47, MosBIEHUIO €ro BEIXOAHO-
ro curaana (puc.2, nuarp.95), KOTOpbIi MOCTYNUT Ha BTOPOM BXOJ dyeMeHTa M
52. Ilpu 3TOM Ha HEPBOM BXOJIE 3TOTO 3JIEMEHTA YK€ €CTh CUTHAJ C JJIEMEHTa
[MAMSTD 43 (puc.2, quarp.91), u Ha BeIXoze dnemMenTa M 52 mosButcs cBoi
curHai (puc.2, nuarp. 100), KoTopblii oOecrieunT nosBieHue nHpopManuu B PY
60 (puc.2. muarp.108) 0 TOBTOPHOM BKJIFOUEHHH TOJOBHOTO BBHIKITIOYATEINS 2 HA
K3. [TapamiensHo ¢ 5TUM BBIXOJHOM CUTHAM ¢ 3JeMeHTa M 47 mocTymuT Ha BXOJ
anementa [IAMSTD 48 (puc.2, nuarp.96), a Takxke Ha BTOPbIE BXO/IbI 2JIEMEHTOB
N 53, 54 u 55. C Beixona anementa [IAMSTD 48 curnan noctynur Ha BXOJ dJie-
MeHTa 3AJIEPXKKA 49, a ¢ ero BbIxoa CUTHAJ HOSBUTCS Y€PE3 BPEMsI BBLIEPKKHI
cpabaTbIBaHUs 3aUTH ¢ yckopeHuem CB 8 (puc.2. nuarp.97, MOMEHT BpeMeHH
t,) m noctymut Ha Bxox OJHOBUBPATOPA 50. On coBepumt oaHo Konebanne
(puc.2, nuarp.98), cBoMM CUTHAIIOM «cOpocHuT» maMATh ¢ snemeHTa [TAMSATD 48
(puc.2, nnarp.96) 1 mocTynuT Ha NepBbIii BXxoa aiemenTta M 51, mpu aTom Ha BTO-
POM BXOJI¢ 9TOTO JIEMEHTa MOSBUTCA BTOpoil curHan ¢ anementa HE 15 (puc.2,
auarp.63), T.K. B MOMEHT BpeMeHH t, CB 8 moBTOpHO OTKIIOUHMTCS. DTO IPUBEET
K TIOSIBJICHUIO BBIXOJHOTO cUrHaua ¢ anmemenTta U 51 (puc.2, nuarp.99), KoTopbrit
MOCTYTIUT Ha BTOPOil Bxox amementa W 56. IIpu 3ToM Ha mepBOM BXOJIE 3TOTO
3JIeMEHTa yKe ecTh curHal ¢ aneMmenta [IAMSATD 43 (puc.2, nuarp.91), moatomy
TIOSIBUTCS BBIXOHOM curHam ¢ anementa U 56 (puc.2, auarp.104), KoTopsii, mo-
crynuB B PY 60, oGecrieunT nosiBiieHne TaM MHGOPMALUH O TIOBTOPHOM OTKIIIO-
uennn CB 8 (puc.2, auarp. 108, MOMEHT BpeMeHH t,).

[MosBrienne mHGOPMAIHE B PETUCTPHPYIONIEM yCTpoiicTBe 60 0 IeicTBUIX
CEKITMOHUPYIOMUX BBIKII0odaTeneit 9, 10 mnm 11 mpomsoiiaer TOIBKO MpH BO3-
HUKHOBeHUX ycTouuBbIX K3 B Toukax 109, 110 nnm 111 coorBeTcTBeHHO. [Ipn
9TOM I10CJIE HCTCYCHUS BBIACPIKKH BPEMEHHU cpabaThIBaHUsI 3alUThI U OTKJIOUE-
HUSL OJHOTO U3 CEKIIMOHUPYIoLMX Beikitouateneit 9, 10 wiu 11 B PY 60 nosiButcs
nHpOpMaNKs 00 ero OTKIIOYEHUH IO MPUYMHE TOSIBJICHUS BHIXOJHOTO CHTHAJA
Ha semenTe U 24, 28 nim 32. PaboTa ocTadbHBIX 2IIEMEHTOB CXEMBI OYIET OCy-
LIECTBIIATHCS AHAIIOTHYHO BBIIIE ONMCAHHOM.
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Takum 00pa3oMm, PH UCIIONB30BAHUH MTPETAraeMOro crnocoda MOKHO MOITy-
4yaTh HHPOPMAIHIO 00 OTKIIIOYEHUH U HeycreHoM ATTB ceKIHOHUPYIOIIUX BbI-
KJIFOUaTesel pajuaibHbIX JTMHUH [0CTAHIIHH.

Bbubanorpaduueckuii cnmcox

1. Ilamenm P® Ne2479911 C1 xn.HO2J 13/00 ony6:n.20.04.2012. Bioa.Nell.
2. Ulexosyos B. I1. Annapamul 3awumsl 6 snexmpuyeckux cemsx 20182
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HEKOTOPBIE AJITOPUTMBI PEIIEHUS BAPUAITMOHHOM
3AJAYN TTAHUPOBAHUSA JOPOXHO-PEMOHTHBIX PABOT

Mup3o3oaa Cyxpod bermart

KaHOUOam mexHu4eckux HayK, OoyeHm

Taoorcurckuil mexHuweCKull YHUSEPCUmMen UMeHU aKaoemMuKa
M.C. Ocumu,

Ihwanbe, Tadocuxucman

ORCID ID: 0000-0002-9817-3633

IlepBbIM IArOM B pELIEHUH MOCTABIEHHON BapUAllMOHHOM 3a/1a4yM, COIJiac-
HO Drarry-1, SBJIsSeTCs OIEHKA HKCILTYaTAIIMOHHOTO COCTOSIHUS JIOPOT MO Pe3yiTh-
TaTaM BU3yaJbHOTO OOCIIETOBAHUS MPOYHOCTH JAOPOKHOHM omexsl. st 3Toro
BBINOJTHSIETCSI ONPOC OaHKa JAHHBIX U ONPEIEISIIOTCS] yUacTKH JOPOT, NMEIOIIHE
omtenky 11, IT, I-II. /{515t THX y9acTKOB OPOT OIIPEaeIIsTIOTCS KO3 PHUIIMEHTHI pac-
YETHOW CKOPOCTH Kpcg (Ha3BaHME YCIOBHOE B COOTBETCTBHH C MHCTPYKIIHEH IO
muarHoctuke mopor [P PK 218-28-03) [1, 2, 3, 4]:

pes(i)’

K = p*K Q)

rae, K — HOPMATUBHOE 3HaUYeHHE KO3 (DHUIMCHTA PACUCTHONH CKOPOCTH, TalJI.

ped(u)
b

p — TapaMeTp YpaBHEHHS, YUUTHIBAIOLIMN COCTOSHHUE JOPOXKHOM ONEXKIbI B
3aBHCHMOCTH OT BU3YaJIbHOW OLIEHKH, TabI. 2.

Jlyist ApyTHX y4acTKOB IOPOT, OlleHeHHbIX O0amutamu /1, /2, 1/3, 1/4, Bennunna
K s OyZeT paBHa HOPMATHBHBIM 3HAYCHHSM (CM. tabum. 1).

Taonuua 1
Hopmamusnvie 3nauenus KDC%Z
Kareropuu gopor oouiero moJib30- HopmaTuBHbBIE 3HAUeHUST
Ne n/m BaHUs Kpcs(ﬂ) " Tml
1 1 1,25
2 11 1,0
3 111 0,83
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v 0,67
v 0,5

Tabauua 2
3navenus napamvempa “p’’ 6 3agucumocmu om 8U3yaIbHOU OYeHKU
NPOYHOCIU OOPOACHOU 00eHCObI

3HayeHHe MapaMeTpa p N0 THNAM JA0POKHBIX 0K
OneHka B 6a/u1ax — — "
KanuraabHbli O0J1er4yeHH bl Ilepexonnblii
I 1,0 1,0 1,0
I-11 0,8 0,8 0,7
11 0,5 0,5 0.4
111 0,3 0,3 0,25

BropsiM marom Dtama-1 SBISETCS OIEHKA HKCIUTYyaTAIIMOHHOTO COCTOSTHHUS
OCTaBIICHCS YacTH JOpOru 0e3 ydyeTa y)Ke MpOoaHaTU3UPOBAHHBIX M OIICHEHHBIX
6amramu [-11, IT u III. Ouenka BEIMOHACTCS 1O pe3yIbTaTaM H3MEPEHUI pOBHO-
CTH JOPOXXHBIX MOKPBITHH. 711 3TOTO MPOBOIUTCS OMPOC OaHKa JaHHBIX U OTpe-
JENSAIOTCS] YYaCTKH JOPOT, UMEIOIINE OLIEHKY «HEYIOBICTBOPUTEIBFHOY, KOTOPAst
BBICTABJIIETCS IO Pe3yNbTaTaM CPaBHEHUS (DaKTHIECKOH POBHOCTH C HOPMAaTHB-
HOW. HopMmaTuBHas pOBHOCTH IpeAcTaBieHa B Tabmn. 4.3 (B JaHHOM ciy4ae uc-
MONIB3yeTCs MeKayHapoaHas mkana IRI).

Bce yuactku 1opor, OIIeHEHHBIE «HEYAOBICTBOPUTEIHHOY, T.€. UMEIOIIHNE M10-
kazatesu IRI Gonee mpencTaBieHHBIX B TaO. 3, BBIICTSIOTCS ISl ONIPEISICHHS
Kod(PHUIHEHTa PACICTHOW CKOPOCTH K ¢ 3HAYCHIS KOTOPOIO MPE/ICTAB/ICHEI B
Tab1. 4. Tam ke MpeaCcTaBICHB HOPMAaTHBHBIC 3HAUCHHSI, KOTOPBIE COOTBETCTBRY-
10T Ta01. | 1 yBs3aHBI ¢ TpeOOBAaHUAMU TI0 POBHOCTH Ta0II. 3.

Tpernii mar Jrana-1 — oIeHKa HKCIUTYyaTAI[IOHHOTO COCTOSTHHS OCTaBIICHCS
YacTH YYacCTKOB JIOPOT B OaHKE JaHHBIX IO Pe3yIbTaTaM BH3YaJIbHOTO 0OCIIeno-
BaHUS JOPOXKHOTO MOKPHITHA. J[JIsI 3TOTO BBIMOTHIETCS OMPOC OCTABIICHCS YaCTH
0aHKa TaHHBIX U OTIPEICIIIOTCSA YIaCTKU TOPOT, MMEIOINe OeHKY 1/4, miist koTo-

PBIX ompeaenseTcs Kod(QPUIMEeHT pacueTHONW CKOPOCTH Kpcﬁ(g):

pr(g) =0,7*S, 2)
rae, S — nmapameTp ypaBHEeHHUs, paBHbIi: S = 0,87 — 1515 KanuTaIbHBIX TUIIOB JI0-
POXKHBIX MOKPBITHIA; S =1,0 — I 00JCrYSHHBIX THITOB MOKPbITHIA; S=0,67 — st
MEePEXOAHBIX TUIIOB MOKPBITUH.

To ecTb, yyacTKH JOPOT, OLICHCHHBIC BU3YaJIbHO OayuioM [/4, uMeroT cienyro-
1Y€ 3HaYeHUs KM@) :

- JUIS KalUuTaJIbHBIX TUIIOB - K

- Uit 00JIerYeHHBIX THITOB - K

- 17151 IEPEXOHBIX TUIOB - K

0,61;

peoe) 2"

peb(s)

pe6()
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YerBepThlii iar Jramna-1 — BHITOJIHAETCS aHAJIN3 3HAUCHU N KpC 10 y4acTKaM.
IlepBbIM B aHanmu3 BKIIIOYAETCS Kpcg. Ecnu K]Dcx HWKE€ HOPMATHBHOTO 3HAYEHUs
(cM. Tabm. 1), To on mpuHUMaeTcs paBHbiM T , Ha 9TOM y4aCTKe, /e HA3HAYAeTCs
KanuTalbHbIA peMOHT: T o Kpcs.

Ecnu Kpcx BBIIIE€ WM PaBHO HOPMATHMBHOMY, TO B aHAJIU3 BKIIIOUAETCS KPC6 u

o) MunuManbHOE U3 HUX IPUHUMAETCS paBHbIM T » HA 9TOM Jopore, rae Ha-
3HAYaeTCsl CPEAHUIN PEMOHT:
Tacq) = m{Kpci}. 3)

Takum o0pa3zom, Dtan-1 BKIrOYaeT B ceOs 4 1iara, B pe3ysibTaTe 4ero Bce
YHACTKH lopor nmeroT ouerky T . paBHyio, mpeske Beero, Kpcg, KOTOpbIE HIKE
HOPMAaTUBHOTO 3HAYeHMsI, 3aT€M MHUHUMAJIBHOMY 3HAYCHHUIO W3 Kpc6 HKI et
OcranbHble yuacTku jopor uMeror T, paBHble HOPMATUBHBIM 3HAYEHUM (TaOI.
4).

CTpyKkTypHas cxeMa OIIEHKH KCIUTyaTallMOHHOTO COCTOSIHUS JIOPOT Ui pe-
anu3ay MOJETHU IIJIAHUPOBAHUS JOPOKHO-PEMOHTHBIX palbOT B MOACHCTEME
TITTP mpencraBnena ua puc.1.[1, 3]

Oran-2 cBs3aH ¢ Ha3HAYEeHHUEM PEMOHTHBIX pa0dO0T B 3aBUCUMOCTHU OT DKCILTY-
aTallMOHHOTO COCTOSIHMS JOPOT 10 yyacTkaM. CXxeMaTHYHO MPOoIecC Ha3HAUCHHS
PEMOHTOB TIPECTaBJICH Ha puc. 2. BoImoaHseTcs 3anpoc HHPOPMAIIUK B OaHKE
JIAHHBIX C Pa3JIEICHNEM yUYaCTKOB Ha YETHIPE TPYIIIHL:

- rpymnma 1 - ygactku ¢ ounenkoii I-11, II, II1, rae T..= K
MUTAIBHBIN peMOHT (YCUIIEHHE TOPOKHBIX OJICHK]);

- Tpymma 2 - y4acTKHU C HEYIOBJICTBOPUTEIBHOM OLIEHKOW POBHOCTH IO IIIKANe
IRI,

rae Tmh: Kpm o> Ha3HAYaeTCA CpeIHHI PEMOHT (BOCCTAHOBIIEHHE JIOPOKHOTO
MOKPBITHS);

- Tpynmna 3 - y4acTku ¢ ouenko# /4, rne T o K
PEMOHT (BOCCTaHOBJICHHE);

- Tpynmna 4 - ocTajbHbIE YUYACTKU C YAOBIETBOPUTEILHBIM COCTOSIHUEM, TE
T, o pr, 0e3 peMoHTa.

I'pymmer 2 1 3 CO CPeIHUM PEMOHTOM OOBEAMHSIOTCS C MPUHSATHEM MHHH-
MaJlbHOTO 3HaueHus T o (oHU MOTYT IyOIMPOBATHCS).

pe8h’ Ha3Ha4YacTCA Ka-

se6(ny HA3HAYACTCA cpeaHui
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Taonuua 3
Tpebosarnus k posHOCIU OOPOHCHBIX NOKPLIMULL 8 NEPUOO IKCHIAYAMAYUU NO
wxane IRI. Jludppepenyuposannas oyenka posrocmi.

Texnnueckas | Onenka popHocTH o MexkayHapogHomy nnjaexcy popHoctu IRI
KATeropusi aB- (M/kM)
TOMOOM/IBHOI
Otauuno | Xopouio | YioBierBoputeabHo | HeynoBieTBopuTeibHO
JA0POTH
1. YcoBepmeHCTBOBAaHHBIC KAIUTAIBHBIC BUIBI IIOKPBHITHI
1A 1B 110 2,6 cB. 2,6 cB. 3,1 no 3,7 cB. 3,7
1o 3,1
1B, 11 w31 | &3 cB. 3,6 10 4,2 cB. 4,2
1o 3,6
I w033 | 33 cB.3,8 104,5 cB. 4,5
10 3,8
v - - 10 5,0 ¢B. 5,0
2. YcoBepuIeHCTBOBaHHBIE 00IerYEHHbBIC BU/IbI TOKPHITHH
cB. 3,8
111 1o 3,8 70 4.4 cB. 4,4 1053 cB. 5,3
v 10 3,9 c8. 3,9 cB. 4,6 10 5,7 cB. 5,7
10 4,6
AV - - 10 6,1 cB. 6,1
3. IlepexoaHple BUABI OKPBITHI
3.1. YkpemnéHubie OUTyMOM (IMYJIbCUSIMH)
111 no4,3 cB. 4,3 ¢B. 5,0 10 6,2 cB. 6,2
10 5,0
v n0ds | B0 cB. 5,3 110 6,4 cB. 6,4
1o 5,3
\Y4 - - 1o 7,1 cB. 7,1
3.2. llle6éHOUHbIE, TPaBUIHBIEC U IILTAKOBHIE.
I'pyHTOBEIE, ynyUIIeHHBIE MHHEPAIBHBIMH JOOABKAMH
v n057 | B>7 ¢B.6,5107,5 cB. 7,5
1o 6,5
v no60 | 80 cB. 6,8 10 7,7 cB. 7,7
1o 6,8
4. Husmue. ['pyHTOBBIE TPOGIITHNPOBAHHbIC
\ | - | - | 1o 8,0 | cB. 8,0

IMpumeuanue: Jlanubie TpeOOBaHUs MpenCTaBICHB B MeXIyHAPOIHOM HOP-
MaTHBHOM JoKyMeHTe «[lacmopTuzamust n 1narHocTuka aBTOMOOHMIBHBIX JOPOT
[1,4]», KOTOpBIi cormacoBaH cTpaHaMH TaMokeHHOro coro3a CHI', B ToM uucne
Pecny6nukoit TamKkuKuCTaH.
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Taonuua 4

3navenus Kpcﬁ 8 3a8UCUMOCMU O POBHOCU 00OPOHCHO20 NoKpbimus. Hop-
Mamuenvle 3HAYEeHUs

PoBHOCTH 3nauennsi K 1pu KaTeropuu 10poru u TUIlE NOKPBITHS

IRL m/kcm Kanurajabublii O01er4éHHbI Ilepexonnbiii
’ 1 11 111 11 111 v \4
3.4 1,25 1,0 1,0 1,0 1,0 1,0 1,0
3,7 0,94 1,0 1,0 1,0 1,0 1,0 1,0
4,0 0,83 1,0 1,0 1,0 1,0 1,0 1,0
4,7 0,75 0,94 0,83 1,0 1,0 1,0 1,0
4,9 0,67 0,75 0,70 1,0 1,0 1,0 0,9
5,6 0,61 0,67 0,62 0,83 0,83 0,9 0,8
6,1 0,56 0,61 0,61 0,70 0,67 0,8 0,7
6,4 0,52 0,56 0,56 0,67 0,5 0,7 0,67
6,6 0,50 0,52 0,52 0,55 0,49 0,67 0,50
7,2 0,47 0,50 0,50 0,50 0,48 0,50 0,48
7,7 0,44 0,47 0,47 0,47 0,47 0,47 0,47
8,1 0,42 0,44 0,44 0,44 0,44 0,44 0,44
8,5 0,41 0,42 0,42 0,42 0,42 0,42 0,42
8,9 0,39 0,41 0,41 0,41 0,41 0,41 0,41
9.3 0,37 0,39 0,39 0,39 0,39 0,39 0,39
9,7 0,35 0,37 0,37 0,37 0,37 0,37 0,37
10,5 0,34 0,35 0,35 0,35 0,35 0,35 0,35

Hopwmarushbie
;’:t‘ﬁ““ 1,25 1,0 0,83 1,0 083 | 067 | 050
dhopmyna (1.3)

Takum 006pa3om, BEIITOIHEHHBIE TPY IIara IO3BOJIMIIN BBICTABUTD JUISI KAXKJ10-
ro y4acTKa JIOpOTW 3HadeHus: KodduuurenToB pacuérnoi ckopocru: K K

K Ka)K}ILIﬁ Y4aCTOK UMECT CBOU 3HAYCHUA 3TUX KOB(i)(i)I/IIII/IeHTOB.

pe6(s)”

pe]’ T pe6’
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Hpusareie B noacacteme [P napaMeTpsl H NOKA3aATeTH

IRCILTYATANHOHHOT? COCTOAHHA

aopor
Kareropua gopor, Buzyaneman oneHka B PoEHOCTE TOKPEITHA
reOMeTPHIECKHE Damrax
napamMeTpsl
IIpoanocTs goposxHOR CocTogume JOpOKHOTO
OZEMIEL TTOKPEITHA
K,
Kpes Kpe(ore ped

¥

IMokazarens TPAaHCIIOPTHO-3KCIITYaTalHOHHOT O COCTOAHHA Tse

Pucynox 1. CmpykmypHas cxema oyeHKu IKCHLyamayiuoOHHO20 COCMOSIHUSL 00-
Ppoe 015 peanu3ayuu MoOeau NIAHUPOBAHUS OOPOICHO-PEMOHMHBIX paboOm 6 noo-
cucmeme I1I1P.

152 |



Hayka U UHHOBAUUU — COBDEMEHHbIE KOHUenyuu

OneHKA SKCIIYATAIHOHHOTO COCTOSIHASA
aopor

3anpoc mHGOpMAaITH B GaHKe ¢ pa3ieneHeM
YYacTKOB JOPOT Ha YeThIpe IPYIIIE!

T'pymma 2 T'pymma 3
VYyacTku ¢ VaacTku ¢
HEeY10BICTBOPH- oLeHKoi I/4

TenpHoil IRI>IRI,

| Onpenenerne Kps || Omnpenenerne Kpes || Ompepenemms Kk Kpge | | Kpe4=Kpex |
Tsc=Kpc3rp Toc= Isc=Kch
Cpe it
PEMOHT

Pucyuox 2. HpOu@CC HA3HAYEHUA PEMOHRNOE 6 3A6UCUMOCTIU ONM OYEHKU IKCNIL)-
amayuoHHO20 COCMOAHUA 00[702 Cpa30€]l€Hu€M Ha epynnul

JIutepartypa

1. Mupszoes C.b, Kpacuxos O.A., Kapumoe b.b. Cucmema ynpaeienus
00podrcnozo akmuea, Tadacukckuil mexuudeckuil yHugepcumem. [ywanoe.,
2023. -264 c.

2. IIP PK 218-27-03. Uncmpykyus no OuazHoCmuKe u oyeHKe mpaHcnopmHo-
IKCHILYAMAYUOHHO20 — COCMOSIHUSL — ABMOMOOUIbHEIX — Oopoe.  Komumem
asmomobunbHlx 0opoe Munmpanckoma PK. Anmamot, 2003. — 304 c.

3. Ilpasuna Oouacnocmuxku u OYeHKU COCMOAHUS ABMOMOOUIbHBIX O0POR.
Munasmooop PCOCP. BCH 6-90, M. -168 c.

4. O[H 218.0.006-2002. Ilpasura OuacHoCmMuxku u OYEHKU COCMOSHUS
asmomobuibHolx 0opoe. Munmpanc P®. Pocasmooop. M., 2002. — 137 c.

5. Meoceocyoapcmeennoiii cmandapm. Jlopoeu asmomooOuvhvie 0ouezo
nonvzosanus. Tpebosanus K nposedenuro OUAZHOCMUKU U NACHOPMUAYUU.
Espasutickuti cosem no cmanoapmusayuu, Memponrocuu u cepmugpuxayuu
(EACC). Mockea, Cmanoapmunghopm, 2015 2.
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MPUMEHEHUE IBIJTEMEPOB U YBJIAXKHUTEJENW HA
IMMHHOM IMPOU3BOACTBE

Boiikun JIMuTpuii AjiekcaHapoBuy
caywameins axkyiomema pykogoOAuux Kaopoe
®egopoB Anapeii Baagumuposuy

O0OKMOp MEXHUYECKUX HAYK, npogheccop

Axademus I'ocyoapcmeenHou npomugonodicapHoll Cayxicovl
MYC Poccuu

Annomauus. [Ipouze00cmeo utun (pe3uHomexHuuecKux u30eautl) OmHoCUmscst
K HOJICAPOONACHBIM U 83DbIBOONACHBLE BUOAM NPOUZEOOCIMEA B6UOY UCHOb308AHUS
npuU NPoU3B00CHEe NONACAPOONACHBIX U 83pbleoonachvix seujecms. Cospemennas
WUHA  CTOJNCHLLIL  MeXHUYecKue npooyKm Npu  U320MOGIeHUe KOMOPO2O
NPUMEHSAIOMCS NPUPOOHBLIL U CUHMEMUYECKU KAVUYK, pA3IuyHble HanOIHUmMeu
8 BUOe MEeXHUYEeCKo2o yenepood, epaguma, cmsasuaruue Geujecmesd, Cmaib,
cepa, OKcuo yuHka, u opyeue Hegpmexumuveckue cocmasisouue. Haubonvuiutl
NpoYeHm CcoOepI’CaHUsl 8 WUHE 3aHUMAem KAyyyK U MEeXHUYeCKuil yenepoo.
Janee 6 cmamve 6yOym paccmompenvl Oannbie 6ewecmead, Ux noACapOOnacHble
ce0lCM8a U MexHUYecKue cpedCmed HanpasieHHble Ha UCKIIOYUEHUe 63Dbl808 HA
OaHHOM NPOU3BOOCMEe.

Knrwouesvie cnosa: wunnoe npouzsoocmeo, Kayuyk, mMexHU4ecKuil yenepoo,
asp0OB38€Ch, NLLIEMEPDI, AMOMAU3EPDL.

Kaydayku, ncromnb3yemble B IPOU3BOJCTBE PE3NHOTEXHUIESCKUX U3/ICITHI, JIeT-
KO BOCIIAMEHSIOTCS] OT HCTOYHUKOB OTKPBITOTO OTHSI, CKIIOHHBI K CAMOBO3TOpa-
HUIO, 00J1a/1aI0T BBICOKOI TEILIOMPOBOIHOM CIIOCOOHOCTHIO.

[oxapsbl, cCBA3aHHBIE C TOPEHHEM KaydyKa U PE3HHOTEXHHUYECKUX H3AETHH
BBI3BIBAIOT OOJBIINE 3aTPYIHEHHUS B UX TYIICHHUH, CBSI3aHO TO IITABHBIM 00pa3oM
¢ (pM3UKO-XUMHYECKUMH CBOMCTBAMH JTaHHBIX BEmIeCTB. IIpu ropeHnn Kaydyk
IUIABUTCSL M PacTeKaercsi, 00pas3yst MOABHIKHYIO Cpelly, CIIOCOOCTBYIOILYIO pac-
MIPOCTPAHEHHUIO NIOXKApa U 3aTPYAHSIOUIYIO IPOLECC TYILEHHS.

Kayuyk ucnonp3zyemblii B IpOM3BOACTBE PE3MHOTEXHUUECKUX U3IEJIUNA OTHO-
CUTHCS K TOPIOYHM BEIIeCTBAM MHTEPBAJIBI TEMIIEPATyP BOCIUIAMEHEHHUS U CaMO-
BOCIJIAMEGHEHHMSI COCTABJISIIOT, COOTBETCTBEHHO, 129-260 °C u 295-465 °C nus
Pa3JIMIHBIX MapoOK
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Temmneparypa ropeHust Kaydyka 3aBUCUT OT YCJIOBHH MPOTEKaHUs TOPEHUS U
moxet gocturarb 1550-1560 °C. [2, 229]. Ilnamsa — sipkoe, KONTsllIee, XapaKTe-
pu3yeTcst OOIBIINM TEIUIOBBIM H3ITyUSHUEM.

CpencTBa TymeHHS U1 TI0KApPOB CBA3AHHBI C TOPEHHUEM KaydyKa 3TO BOJA CO
CMa4MBaTeJIeM M BO3/IyIIHO-MEXaHUYECKasl IeHa Ha OCHOBE IIEHO00pa3oBaTeseH.
[1, c.618-625].

[Tnpokoe mpUMEHEHHE Ha IMPOM3BOJACTBE PE3MHOTEXHWYECKUX W3ICIHH B
[exax Pe3sMHOCMENICHHUS HAIIM aBTOMATHYECKHE YCTAHOBKU MOXKAPOTYIICHHS
C MPUMEHEHHEM BOJIbl CO CMAUMBATEIIIMU U BO3yIIHO-MEXaHUYECKON MEHbI HA
OCHOBE ITEHO00pa3oBaTeIeH.

Texumueckuii yriepoxn (mamee TY) mpu MpOM3BOACTBE PE3HHOTEXHUUYECKIIX
W3JIeNTUI IPUMEHSACTCS B TPAHYJINPOBAHHOM BHJIE.

TV sBnsercst ToproYNM BELECTBOM, HHTEPBAJIBI TEMIIEpATyp caMOBOCIIaMe-
HEHUS U CAaMOBO3IOpaHUs COCTAaBIISIIOT, COOTBETCTBEHHO, 286344 °© C u 260-395
° C ais pa3TYHBIX Mapok. [2, ¢.563].

[Tpu aHanM3e TeXHUYECKUX MACIIOPTOB OE30IIACHOCTH CAXHU PA3IMYHBIX HPO-
u3poauteneit u FOCT 7885-86 Mbl BUIUM, YTO NMPOLEHT COJACPHKAHUS MBUIM HE
npeBbIaeT 8% ot odmiel Macchl mpoxykra [3, c.5].

CornacHO MaHHBIX TEXHHYECKHX IMAacmopToB Oe3omacHOcTH TY MOXeT 00-
Pa30BHIBaTh OIHEONACHBIC KOHIIEHTPAIMH MBUTH B Bo3ayxe. Ero Hy)XHO nepkaTh
BJJaJIM OT UCTOYHHMKOB BO3TOpPaHMUsl, BKIII0Yas TEMJIO, UCKPBI U MJIaMsl.

3HAYNTEIBHYIO ONACHOCTH MPEICTABIISCT CKOIICHUE OCEBILCH MBUIH, TaK KaK
TIPH B3BUXPEHUHU OHA MOKET CO3/1aTh B3pPBIBUATHEIEC cMecH [4, ¢. 16].

Ha coBpeMEHHOM HIMHHOM HPOHU3BOJCTBE MPEIYyCMATPUBAIOTCS PAa3TUYHBIC
cucTeMbl (pUIBTPALMY U aCIIUPALIMOHHBIC CHCTEMBI, HO JIaHHbIE CUCTEMBI HE MO-
TyT 00€CHeYHTh MOJTHOTO HCKITIOYCHUS 00pa30BaHMs 1 B TAIbHEHIIEM OCaXKACHHS
MBITM TEXHUYECKOTO YIJIEpo/ia B PON3BOICTBEHHBIX II€XaX MPOU3BOJCTBA PE3H-
HOTEXHUYECKUX U31enuil. Takke Hellb3sl UCKIIoUaTh aBApUUHbBIX CUTYallUi, B pe-
3yJIbTaTe KOTOPBIX TAK)KE MOKET 00pa30BaThCsl B3PbIBOOIIACHASI KOHIICHTPALIHSL.

[TosToMy B Takux mexax Tpedyercsi 00eCeYnTh OCTOSIHHBINH KOHTPOJIb KOH-
LEHTPALMH TIBLIH, VIS OTIEPATHBHOTO PEAaripOBAHMS B CITydae MPEBBIICHUS HIK-
HETO KOHIIEHTpAIMOHHOTO mpenena pacnpoctpanenus miamenn (HKIIP), dgro
MOATBEPXKIACTCS MacIiopTaMy O€30MaCHOCTH TEXHHYECKOTO YIJIepoja pasind-
HBIX [IPOU3BOUTEICH.

Jist KOHTPONIS KOHLEHTPAIMK TBUIM HA COBPEMEHHBIX MPON3BOJICTBEHHBIX
00beKTax MHPOKOE IPUMEHEHUE HAIIUIN MbLJIEMEPBIL.

[IpumeHeHHe cTalMOHAPHBIX THUIEMEPOB 00ECIICUNT MOCTOSHHBIA KOHTPOJIb
KOHIIEHTPALUH MBUIN HA IIPOU3BOJICTBE PE3MHOTEXHMUECKUX M3CIHH.

IIpu npessimennun HKIIP TpeGyeTcst mpuHATE MEpHI 10 YMEHBIICHHUS COICP-
JKaHUS MTBIIH B 00BEME TIOMEIIEHHS IPON3BOICTBEHHBIX IIEXOB.

Haubomnee »3ppeKTHBHBIM METOIOM OCAKICHHS BUIH U YMCHBIICHHS TIpe-
JeITbHO-KOHLIEHTPALMH a3pPOB3BECH TEXHWYECKOTO YIIEpPOAa — 3TO OCaKACHUH
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MBUTH TIyTEM PACIBUICHUS MEIKOAUCICPCHON BOJIBI (BOISHOTO TyMaHa) CIICIH-
ANBHBIMU YCTAaHOBKaMU (aTOMaii3epamu).

JlaHHBIC YCTaHOBKH SIBJISTFOTCST A((PEKTHUBHBIM CPEICTBOM B OOpPHOE C IBUIBIO,
YIIYYIICHUS] TEXHOJIOTHYCCKUX TPOIIECCOB M 3aIIUTHI 3J0POBbsI COTPYIHUKOB BO
MHOTHX OTPACIISIX POMBIIIIICHHOCTH.

[IpoMBIIITICHHBIC YBIXXHUTEIA U CHCTEMBI YBIOKHCHHS ICISTCS Ha JIBE
0OJIBIINE TPYIIITBI [0 MPUHIUITY ICHCTBHS: aMadaTHICCKUE U H30TCPMHUUCCKUE.

N3oTepMUUCCKUE YBITAXKHUTEIA TeHEPUPYIOT FOPSTYUI AP M CMEIIUBAIOT €r0
C BO3/[yXOM B IIOMEIIIeHUH. AnadaTudeckue paboTaroT [0 MPUHITUITY €CTCCTBCH-
HOT'0 MCIIapPEHUs BJIaru B Bo3ayxe. J{ist yckopeHws mpoiiecca BoJia B CUCTEME JIPO-
OWTCs Ha KAIUTM HACTOJBKO MaJICHBKHUE, YTO OYKBaJbHO MPEBPAIIACTCS B TYMaH
¥ MOMCHTAJILHO «BIIUTHIBACTCS» BO3MYXOM. B pe3ysbTrare ypOBEHb BIa)KHOCTH
MOBBINIACTCSI, @ TEMIICPATypa MOHUKAETCS Ha HECKOJIBKO TPalyCoB.

MOKHO BBIZCTUTH TPU BUA YBIQKHUTEICH, KOTOPBIC UCIOIB3YIOTCS B TIPO-
MBIIUICHHOCTH:

PacobuinrenbHbIC cUCTEMbI yBIakHEHHs. OO0OpyJOBaHHE IOJ JaBICHHEM
paCHBUISCT BOIY B IMOMEIICHHUE Yepe3 (OPCYHKU. B KOMILICKTE €CTh TUTPOCTATHI
U KOHTPOJIICPHI, IIO3BOJISAIOIIHNE OIPEICIIATh YPOBCHD BIKHOCTH BO31yXa U MO/I-
JICPKUBATh €r0 HA HY)KHOM yYpPOBHE.

VY IbTpa3BYKOBBIC YBIAKHUTEIH CHEPUPYIOT «XOJIOIHBIN APy, WU TyMaH, U
10 TIPUHIIUITY ICHCTBUS HE OTIIMYAIOTCS OT OBITOBBIX aHAJIOTOB, pa3Be 4YTO 00JIa-
JAIOT OOJIBIICH MOIIHOCTBIO. MM TpeOyeTcst mpeBapuTeIIbHO OYUINCHHAS BOJA,
YTOOBI HA MIOBEPXHOCTH MEOCIIN M TEXHUKH, HAXOISAIICHCS B TOMCIICHUH, HE BO3-
HUKaJo 0enoro Hajiéra.

TpaauIMOHHBIC YBIAKHUTEIH IS MPOU3BOJACTBEHHBIX MOMCIICHUI 00BIYHO
YCTaHABJIMBAIOTCS Ha moiry. J{ist 000py0BaHUS 3TOrO THIA MOJIXOJUT OObIYHAS
BOJIOTIPOBOJIHASL BOJIA, OJIHAKO HYXKHA PEryJisipHas OYMCTKA U C3UHPCKIUS dIie-
MEHTOB U3 TUTPOCKOIIMYHOTO MaTepHaa.

Hauboutee 1ienecoodpasHoe HCIOIB30BAHUE IS TIPSATPHUSITAN TPOU3BOJICTBA
PE3UHOTEXHUYECKUX U3ICIUI — 3TO PACIBUTUTEIbHBIC CUCTEMbI YBIKHCHHS, KO-
TOpBIC OTHOCSITCS K ajuabaTHuecKoMy THIy. [IpUHIMIT MEHCTBUS WX 3aKIFOYa-
€TCsI B PACIBbUICHUU JUCTUILIMPOBAHHON U 00€33apaskeHHON BOJIBI IO/ BHICOKHM
JABJICHUEM CKBO3b MalicHbKHE OTBepCcTHs (opcyHOK. Boma npoOuTcs Ha Kariu
pasmepom 10 — 30 MUKpPOH, KOTOPBIE 3a JIOJIM CEKYH/IbI HCTIAPSIIOTCSI.

Pacobuisirornue (opcyHKH U3rOTOBIICHBI U3 HEPYKABCIOIICH CTaIN ¥ CHA0KEHBI
BCTaBKaMH M3 UCKYCCTBCHHOTO pyOWHa wiu camdupa, KOTOpbIe 00CCIICYHBAIOT
UM JIONIOJHHUTEIIBHYIO MPOYHOCTh M MPEmATCTBYIOT Aedopmaruu. [Tpoussomnu-
TEJBHOCTh OIHOM (DOPCYHKU MOXKET BapbHpPOBAThCSA OT 1 10 3,5 11 BOABI B Yac B
3aBHCHMOCTH OT BalllUX NOTpeOHOCTEe!. HemocpeacTBEeHHO Tiepel pacibUICHUEM
BOJIa MPOXOJUT Yepe3 BUXPEBYIO KaMepy, 4TOObI HE OMYCTUTh (POPMUPOBAHHUSI
CJIAIIIKOM KPYITHBIX KaIlelb.
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CucTeMbl YBIOXKHCHHS a1iabaTHYCCKOrO TUTIA ITOJIHOCTHI0 aBTOMAaTH3UPOBa-
HblL [lociie ycTaHOBKH 000pyIOBaHHE HACTPAMBACTCS OJIMH pa3, a 3aTeM KOHTPO-
JUpPYeT 3aJJaHHBIA YPOBEHb BIAKHOCTH B MTPOM3BOJCTBEHHOM MoMenieHud. Boga
JUTSL YBJIQXKHCHUS TOCTYIAET B CHCTEMY M3 BOJIOIIPOBO/IA, TIOATOMY HET HEOOXO0 -
MOCTH B HANOJHIEMBIX BPYUHYIO0 EMKOCTAX WM pe3epByapax. [lonaaas B cucre-
My, BOJIa MPOXOJAUT MHOTOCTYIICHYATYO (PIIBTPAIMIO U CTEPIIIU3YETCs yIbTpa-
(buoneToMm, a TOJNBKO TOTOM MOAAETCS K PaCBUISIONINM (DOPCYHKAM.

CucreMa yBIQKHEHHUs BO3JyXa METOJOM MPSMOTO PACHbUICHHS] MOIXOIUT
JUTsS TIOMEIICHUI Jr0oro pasmepa. O0OpyAOBaHHE YBIAXKHSCT BO3YX MaKCH-
MaJIbHO €CTECTBEHHO M 3((EKTUBHO, MOJICPKUBACT BIAYKHOCTh HA ONTHUMAIIb-
HOM YPOBHE, MOTPEOJIsisl IPU ITOM COBCEM HEMHOTO SHEPIruu. PacmbLInTebHOES
000pyI0BaHUE pa3MeIIaeTcs BOJU3U MECT CBOOOHOTO MAJICHHS MaTepUalia UK
B MECTaX pas3rpy3Kd, 4TO 0OCCIICUMBACT MOJABJICHUC MBLIM HE TOJIBKO B MECTaX
ee BBIOpOCa, HO M B 30HAX OOCIY)KHMBaHUS, IJIC MBUIb MMaJacT M3-3a BO3YIIHOTO
noroka. AquadaTiyeckasi CHCTEMa, 10 HeUTpaau3auy mbutH, 3h(HEKTUBHO KOH-
TPOJIUPYET U YCTPAHSACT KOJIMYCCTBO BEIOPACHIBACMOIl IBLTH B aTMOC(eEpy.

BriBos!

JI71st yMeHbILIeHUs TI0kKapO- U B3PHIBOOIACHOCTH ITPOU3BOJICTBA PE3UHOTEXHHU-
YECKHX M3JICIIHN, a TAKKE CO3/IaHUs 0€30IIaCHBIX M KOM(OPTHBIX YCIOBHIA TPy,
HEOOXOIMMO MPUMEHCHHE CHCTEM, HAIIPABJICHHBIX HA CHU)KCHUC KOHIICHTPAIHH
MBUIN B TPOU3BOJICTBEHHBIX 1exax. OxHuM u3 Hanbosee 3 GeKTHBHBIX CrIOCO0O0B
MPU 3TOM OYJET SBJIATHCS MPUMCHEHHE IBUICMEPOB COBMECTHO C CHCTEMOU YB-
JTQ)KHEHUS BO3]lyXa.
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BJINAHUE MNOBEPXHOCTHOI'O HATSI’KEHHUSA PABOYHNX
PACTBOPOB IEHOOBPA3OBATEJISI HA MUHUMAJIBHYIO
TOJIIMUHY NEHHOI'O CJIOA ITPU TYIIEHUU ITOXKAPOB
JAU3EJBHOTI'O TOIIJIMBA

IOpaoB Uiabsa Cepreesny
Maxkapos Cepreii AjleKCaHIPOBHY
KaHOUOam mexHu4eckux Hayx, OoyeHm

I'puropsesckasi Upuna BanoBHa

KaHOUOam Xumuieckux HayK

Axademus I'ocyoapcmeeHHOU RPpOmMugono*CapHol Ciyxcovl
Munucmepcmea Poccutickoti @edepayuu no 0eiam epaicoancrKol
000pOHbL, YPE38LIYALIHLIM CUMYAYUSM U TUKSUOAYUU NOCAEOCMEULL
cmuxutiHblx 6edcmeutl, 2. Mockea, Poccuiickas @edepayus

Tema. B nociednee epemsa 6 c6a3u ¢ COOBIMUAMU, NPOUCXOOAUUMU HA
00vexmax Xpawenusi Hemenpooykmog 6ce OonbuUlee GHUMAHUE YOEnAemcs
NPUMEHEHUIO NeHbl CpeoHell KpamHocmu KAk K cpeocmsy JOKAIu3ayuu u
JUKEUOAYUY NIAMEHHO20 20PeHUsl NPOTUBOE OU3ETbHO20 MONausa. B iumepamype
WUPOKO paAcCMampueaomes maxkue 60nNpocyl KAk KpamHocms 1 yCmouyugocms
nemvl, KpUmuyeckds UHMeHCUBHOCMb ee nooayu U yoervHulll pacxod. Oonako
HeCcnpaseonueo Mano GHUMAHUS YOeNsAemcs KPpUmuieckou moauuHe NeHHO20
cnosi. Tlpu >mom 0OHOU U3 NPUHUH HUBKOU OPOHEKMUSHOCHU NPUMEHEHUS.
NPOMUBONONHCAPHOU  NEHbl  ABNAEMCA  UMEHHO CAOMCHOCHb 6 0becneyeHuu
mpebyemol moauunbl neHHo2o cios. Llens oanHou nybnuxayuu 3aKuioyaemcs
8 OYeHKe COOMHOWEHUS MeNCOY KPUMUHECKOU MONWYUHOU NEHHO20 Clos U
OCHOGHbIMU NApaMempamy JTOKAIU3AYUuU U JUKUOAYUU HIAMEHHO20 20peHUs
OU3eNIbHO20 MONIUBA.

Memoowi. Ilposeden 0030p aumepamypHvix UCMOUHUKOS, OCEEUAIOUJUX
npoobemy NeHHO20 NOACAPOMYUIEHUS 20PIOUUX dHcuokocmell. IIpoananusuposansl
cnocobuvl obecneuenus mpebdyemol MonuHbl NEeHHO20 CA0A U OnpedeneHus
oenemywaweli dghgexmusnocmu nenvi. Boinonaneno obcyscoenue pesyivbmamos
COOCMBEHHBIX IKCNEPUMEHMOB C YUeMOM MeNCOVHAPOOHO20 U OMeYeCmEeHHO20
onvima npogederUs NOOOOHBIX UCCIe008AHUIL.

Pesynomamui. Ha ocnoge ananusa coOCMEEHHbIX IKCHEPUMEHMATbHBIX
OQHHBIX C YUEMOM C8eO0CHUll JUMEPamypHblX UCMOYHUKOG 6bINOJIHEHA OYeHKA
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KPUMUYeCKou MOAUUHbL NeHHO20 CNO0SL Ol NeH ¢ PA3IUYHBIM  3HAYEHUEM
NOBEPXHOCIMHO20 — HAMANCEHUs.  PAbOYUX — pPACMEOpos  NeHoodpazoeamels,
NPUMEHACMbIX OISl LOKAMUZAYUU U JUKSUOAYUU NIAMEHHO20 20PEHUsL NPOJUBOE
ouszenvro2o monausa. OpueHmuposouHas MOIUWUHA REHHO20 CIOSL 8 CAHMUMEMPAX
00JI2ICHA ObIMb He MeHee OeCAmMOoll 3HAYeHUsT KPAMHOCMU CPEOHEKPAMHOU NEeHbL.

Oobnacme npumenenus pesyiomamos. Ilonyuennvie pesyibmamvi O0aiom
0bujee noHuMaKue moeo, 4mo 071 0becneyerust 3PHeKmueHoCmu JIOKATUZAYUL U
JUKBUOAYUU NIIAMEHHO20 20PeHUsL OU3EIbHO20 MONIUEA mpedyemcst obecneyums
He MOJIbKO COOMBEMCMEYIOUYIO KPAMHOCHb U UHMEHCUBHOCIb NOOAYU NEeHbl, HO
u mpebyemyIo moauumy neHHo20 cios. Pezyromamot mo2ym 6vims UCHOIb306aHbL
6 HAYYHOM U 0OPA308AMENLHOM NPOYECCAX, A MAKICe NPEOCMAGUMENIAMU CILYHCO
NOAHCAPOMYULEHUS. U ABAPULIHO-CIACAMENbHBIX NOOPA30ENCHULl NPU TUKSUOAYUL
asaputl, CORPOBONCOAIOUIUXCS NIAMEHHBIM 20PEHUEM NPOJIUBOS  OU3ETbHO20
monuea.

Bb1600bt. Tonyuna nentno2o ciost A618emcs KoYeeblM Napamempom HeHH020
NOAHCAPOMYULEHUS. NPOIUBOE OUZCTBHO20 MONAUBA U 0DECNeyeHus: MexHOI02Ul
KOHMPOAUPYEeMO20 6bl2Opanusl. B 3asucumocmu om uHMeHcusHocmiu nooayu
nemvl, HeoOXOOUMbIM YCAO8UeM 0becneveHus JIOKAIU3ayuY U  JUKSUOayuu
NIAMEHH020 20pPEeHUsl  OU3CAbHO20 MONAUBA AGNACMC  OOCTUNCEHUE  ULU
npesvlulenue KpUmu4eckol moaunbl neHHo2o cios. Kpumuueckas monwuna
NEeHHO20 CNOsL 3A8UCUM OM KDAMHOCMU ReHblL U KOJLOUOHO-XUMUYECKUX CEOLUCME
pabouux pacmeopom nernoobpasosamens. C  yeeauuenuem MNOEEPXHOCHHO20
Hamsicenust  paboyux Ppacmeopos NeHoobpaz0eamenss NpPoUCXooum pocn
KPUMU4ecKou moauunbl ReHHO20 CJLOSL.

Knrouesvie crnosa: kxpumuieckas moayuna neHHo20 Closl, KPAMHOCHb NEeHbl,
NOBEPXHOCMHOE HAMSANCEHUE PADOYE20 PACMBEOPA NEHOOOPA308AMEINS; CHUNCCHUE
MeNnio6020 NOMOKA, NEHOOOPA308aMelb, MYUEHUE NONCAPOS, KOHMPOIUPYEMOe
ebleopanue.

[[Mupoxoe pacnpocTpaHeHHE MEHBI B KAYECTBE OTHETYIIAIETO BEIIeCTBa CBI-
3aHO CO CIIOCOOHOCTBIO MEHHOTO CJIOS MPEIOTBPANIaTh JOCTYI TOPIOYHX MapOB
B 30HY TopeHus. [Io03TOMy OCHOBHBIM, @ B OTAEIBHBIX CIy4asiX U €IUHCTBEHHBIM
CPEJCTBOM TYIICHUS MOXapOB HE(PTH U HEPTEIPOMYKTOB SIBISCTCS BO3YIITHO-
MexaHuueckas niena [1]. B mociennee Bpemst Bce 0oJiblliee BHUMAHUC YICISACTCS
MPUMEHEHHUIO TIEHBI CPeJIHEN KPATHOCTU KaK K CPEACTBY JIOKAIU3AIMHU U JTUKBH-
JIAIUU TJIAMEHHOTO TOPEHUS MPOJIMBOB AU3EIBHOTO TOILIUBA.

Paccmorpum Gonee moapoOHO MEXaHHM3M JIOKATU3AIMKA U JTUKBUIAIUH I1J1a-
MEHHOT'O TOPEHHS MTPOJIUBOB JU3EIILHOTO TOIJIMBA BO3AYIITHO-MEXaHUYECKOI Te-
HOU. PacueT KpUTUYECKON TONIMHBI ICHHOTO CJI0S IIPOU3BOUTCS 110 (hopMyJie:

H = (O —JKP)/ Pp.pa)'TTym'Kn' 102, (1
rmue HKp — KpUTHUECKasl TOJIIIMHA IEHHOTO CIIosl, [CM];
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J,, — ONTUMalbHas HHTEHCUBHOCTD MOJA4H MEHBI, [Kr/M°c];

orr
37.
P,.p, — IWIOTHOCTB paboyero pacTBOpa HeHoobpasosaTens, [Kr/m’];
J » — KDUTHYECKAs MHTCHCHBHOCT [10/IA4H TICHBI, [xr/m%c];
T,y — BPEMs TYILICHHSI, COOTBETCTBYIOLICE ONTHMAJIBHON HHTCHCHBHOCTH I10-

Jlau TeHsl, [c];
K, — KpaTHOCTb TEHBL.
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VHTEHCHBHOCTE OAAYH IEHH, KI/MC VIETEHCHBHOCTS TO/IATH TEHEl, KT/M'C
Pucynok 1. 3asucumocmeo 8pemenu Pucynok 2. 3asucumocms 8pemenu
MYUeHUs U UHMEeHCUBHOCTNUY No0ady  MYUeHUs U UHMEeHCUBHOCTIU No0adu
myuwawe2o cpeocmasd 8 3a8UcCUMOo- myuawezo cpeocmasd 8 3a8UcUMo-
cmu 0m UHMEHCUBHOCU NOOAYU cmu 0m UHMEHCUBHOCU NOOAYU
8030V UIHO-MEXAHUYUECKOU NeHbl 8030VULIHO-MEXAHUYUECKOU NeHbl
nemooopazogamers co 3HaueHue no- nemoobpazosameris co 3HaueHue no-
B8EPXHOCHHO20 HAMANCEHUs paboye20  8ePXHOCMHO20 HAMANXCEHUs paboye2o
pacmeopa 23,4 mH/m pacmeopa 32 mH/m

Ha pucynxkax 1-2 npezcraBiieHbl 3aBHCHMOCTH yJISTBHOTO pacxoia MeHooopa-
30BaTeNs M BPEMEHHU TYHICHHS JAN3EIBHOTO TOIUIMBA OT MHTCHCHUBHOCTH MOAAYH
MeHbl U3 pabodyero pacTBopa ¢ pa3HBIM MOBEPXHOCTHBHIM HaTshkeHueM [3]. U3
rpaKOB BHJIHO, YTO 3aBUCHMOCTH BPEMEHH TYIIEHUs] OT MHTCHCHBHOCTH II0-
Jlag¥l TIEHBl UMEIOT TPAJWIMOHHBINA BUJI KPUBBIX C BEPTHKAIBHOW aCHMIITOTOM,
COOTBETCTBYIOIIEH KPUTHYECKOH MHTEHCHBHOCTH. [10 Mepe MOBBIIIEHHS UHTEH-
CHBHOCTH CHIKAeTCs BpeMs TYLICHUS W yJeNbHBIA pacxon. [locne moctimkenns
ONTUMAJIFHONH MHTEHCUBHOCTHU IOJA4M TIEHBl CHIDKCHHE BPEMEHH TYIICHHS 3a-
MeUISIeTCs], @ YACTbHBIN PacXo/l HAUWHAET PE3KO YBEITNUUBATHCS, YTO CBUIETEIh-
CTBYET O POCTE TOJIIHMHBI IEHHOTO cJosl. KpuTndeckas MHTEHCHBHOCTD T10/1a41
TICHBI OTIPEAEIAIACh KaK Cpe/THee 3HaUeHHEe MEX/Ty ITePBbIM TYIIEHHEM U ITOCIe -
HUM HeTymeHneM. OnTUManbHasi HHTEHCHBHOCTD T10JIa4 TIEHBI COOTBETCTBYET
TOYKE HKCTPEMyMa KPUBOH YAEIBHOTO pacXoaa OT HHTEHCHUBHOCTH MOAYH TEHBI
[1,2].
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Y CTaHOBIIEHO, YTO KPUTHYECKass HHTEHCHBHOCTD I10JIa4d BO3/YIIHO-MEXaHH-
YEeCKOH IEeHbI, HIKE KOTOPOH He MPOMCXOAMWIO TYLICHHE TU3EJIbHOrO TOILINBA,
JUIsl IeHOOOpa3oBarelsi ¢ MOBEPXHOCTHBIM HaTsbkeHuneM 23,3 MH/M cocraBuia,
cocrasmwia 0,022 kr/(m*-c). [dnst meHooOpa3oBaresisi ¢ MOBEPXHOCTHBIM HAaTSKE-
HueM 32 MH/M kpuTHueckas WHTEHCHBHOCTbH I10JIau IIEHBI, HIKE KOTOPOH He
MPOUCXOUIIO TYLIEHHUE TU3EIbHOr0 TOIIMBA HE MIPOUCXOIUIIO, BO3pOCIa JI0 3Ha-
yenusi 0,026 kr/(m?-c).

OnrtumasnbHas UHTEHCUBHOCTD ITOJa4ll BO3/YIIHO-MEXaHHUECKOH TEHBI JUIs
JMKBHUIALUH IIJIAMEHHOTO TOPEHUsI IM3EeJIbHOTO TOILIMBA JUlsl IEHOOOpa3oBaress
C MOBEPXHOCTHBIM HaTspkeHueM 23,3 MH/M cocrasuia 0,047 kr/(m?-c). Jlist ieHo-
o0pazoBarelisi ¢ MOBEPXHOCTHBIM HaTsHKeHUeM 32 MH/M onTumanbHasi HHTEHCHB-
HOCTBH TI0J[aYU BO3IYIIHO-MEXaHHMYCCKOW MIeHBI, Bo3pocia 1o 3Hadenus 0,053 kr/
(M*-¢).

Bpemsi, HeoOxonumoe Ui JMKBHIALUK IJIAMEHHOTO TOPEHHS JH3EJIbHOTO
TOIUINBA, MPU ONTHMAJIHOM MHTEHCHBHOCTH I0Ja4ll BO3/1YIIHO-MEXaHHYECKOM
HeHbl Uil TIeHooOpaszoBarelsi C IMOBEPXHOCTHBIM HaTspkeHueM 23,3 MH/M co-
craBuiio 40 c. [l neHooOpaszoBarelisi ¢ MOBEPXHOCTHBIM HaTspkeHueM 32 MH/m
HEeo0X0AnMoe /ISt IMKBUJALMH IIFIAMEHHOTO TOPEHHs JIU3eIbHOrO TOIUINBA, MIPU
ONTUMAJILHON MHTEHCUBHOCTH MOAA4YH BO3/1YIIHO-MEXaHHYECKOM ITEHBI, COCTaBH-
1o 55 c.

PacuerHass MMHMManbHasi BBICOTA MEHHOTO CJIOS BO3JYLIHO-MEXaHWYECKOU
HEeHbI KpaTHOCTBIO 60, He0OX0IMMast ISl JIMKBUIAINH IIJIAMEHHOTO TOPEHHS JIH-
3€JIbHOTO TOIUINBA, JUIsl IEHOOOpa3oBarelis ¢ HOBEPXHOCTHBIM HaTsDKeHUEM 23,3
MH/M cocraBuia 6 cm. J{i1st neHooOpaszoBaressi ¢ HOBEPXHOCTHBIM HATsSHKEHHEM
32 MH/M BbICOTa IIEHHOTO CJIOSI BO3/LYITHO-MEXaHUYECKOW TIEHBI KPaTHOCTBIO 60,
HeoOXxoanMast /ISt JIMKBUAAIHUHN TIJIAMEHHOTO TOPEHUS! JU3EIbHOTO TOILIMBA, CO-
craBuia 8,9 cm.

V3MeHeHne MoBEepXHOCTHOTO HATSKEHUS pad0YnX pacTBOPOM MEHOOOpa3oBa-
TeJel MPUBOJIUT K U3MEHEHUIO 3HaueHue KoddduienTa pacTekanus TU3eabHO-
'O TOIUIMBA MO MIOBEPXHOCTH pabovero pacTBOpa neHooopa3zoBaTeds, CJIeJCTBUEM
Yero SIBJISETCS MObEM JKUIKOH (pasbl JU3eIBHOTO TOIUIMBA 110 CJIOKO BO3/LYIIHO-
MEXaHWYECKOW MEeHbI CHIIaMK TIOBEPXHOCTHOTO HATshKeHus. [Ipu aToM n3mMenenne
MOBEPXHOCTHOTO HaTsDKEeHUs1 pabodero pactBopa ot 23,3 no 32 mH/M mpusesno
K YBEJIMYEHHIO ONTHMAILHONH MHTEHCHBHOCTH NOAA4YM TIEHBI, HEOOXO0qMMast JUIst
JMKBHUJALMK TIJIAMEHHOTO TOPEHHs JIU3EJILHOTO TOIUIMBA, MpuMepHO Ha 13%,
pacuyérHasi MUHHMaJIbHasi BBICOTA IIEHHOTO CJIOSI BO3/IyIITHO-MEXaHUYECKOW MEHBI
KpaTHOCTBI0 60, HeoOX0AMMas JJIsl JTMKBUAAIMH TIJIaMEHHOTO TOPEHUS IM3€IbHO-
ro TOIUIMBA, yBenu4yuiaach Ha 43 %.

CHIDKeHNE 3HAYEHMs TOBEPXHOCTHOTO HATSDKEHMSI pabOvYMX PacTBOPOB Iie-
HOOOpazoBaresiell MO3BOJIUT 00ECIIEUNTh MEHBIIMH pacxoj paboYux pacTBOPOB
neHooOpasoBaresneil 0e3 N3MEHEHHsI KOHCTPYKLIUH IEHOCMECHTEIICH.
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IMAMSTH BBIJTAIOIIETOCS YYEHOT'O TOYBOBEJA U
JYT'OBOJA B.P. BUJIIBSAMCA.
YACTbD 1: )KU3Hb U AEATEJIBHOCTD B ITIEPUO /|
HUMIIEPATOPCKOUW POCCHUM

Poauonos Biiagumup AJiekcaHaApoOBUY

cmapwiutl HayuHsill COMPYOHUK, KAHOUOAM CeNbCKOXO03AUCTNEEHHbIX
Hayk

DedepanvHblil HAYYHBIU YEHMP KOPMONPOU3IBOOCMBA U A2POIKOL0UU
umenu B.P. Bunvsimca,

2. Jlobus, Poccuiickaa @edepayus

Annomayua. B cmamve npugooumcsa obuozpapusa u nyoruKayuu 8eauKo2o
PYCCKO20 Y4éH020 noygosedd u iyeosoda B.P. Bunvamca 8 nepuod e2o jcusHu 6
Poccutickoii Umnepuu (1863—1917 2.2.). B cmamve paccmampusaemcs e2o 8Kkiao
6 Meopuio U NPAKMUKY CelbCKOXO3AUCMEEHHOU HAVKU, CElbCKO2O0 XO3AUCMEA U
€20 yuacmue 8 oouecmeeHHO-NOIUMUYecKoll HcusHu cmpansl. B.P. Bunvsauc Ovln
NOOUHHBIM HOBAMOPOM 6 HAYKe, Oblll GbLOAIOWUMCS. NOUBOBEOOM U JIy208000M,
€o30ai CMpOUHYIO U 3AKOHYEHHYIO Meopur0 eouHo20 Nno48o000pa308amenbHo20
npoyecca u Ha e€ ocHose paspaboman 3HAMEeHumoe yuenue o mpasonoibHOU
cucmeme 3emieoenus.

Knrwouegvie cnoea: nousosedenue, 3emneoenue, Jy20600CmMe0, HAYKA,
Y0obpenue, mpasonobHas CUCIMEMd, CeNbCKoe X03AUCMEBO.

11 "HOs6pst 2024 roma ncnonHseTCsS 85 JEeT o AHS KOHYMHBI BEIUKOTO Y4é-
Horo Bacumms PoGeproBuua Bumbsimca, — BBIIAIOIMIETOCS TIOYBOBEAA U JTYTOBO-
ma. A B mpouutoM roxy — 9 oxtsOpst 2023 roma Hay4HAs OOIIECTBEHHOCTH IIH-
poko ormetmina 160 meTHwIA 100mIeH co THA ero poxaeHus. OH OCTaBHI MOCie
ceOs HACNEeICTBO THWTAHTCKOM HAYYHOH W TIPAKTHYECKOW BaKHOCTH, CO37aB
psIl BBIJAIONINXCS TPOM3BENICHNUH, KOTOPHIE BOILIM B KJIAJAOBYIO MHPOBOH
OMOJIOTHYECKON HAYKH M JIAIOT OCHOBAHUE TIOCTABUTDH €TI0 B OAWH PSII ¢ TAKUMHU
BEIMKUMH YIEHBIMU-Omonoramu, kak [apsuH, Tummpsze, Mwmuypuna [1].
Bunbsamc, ObUT TOUIMHHO TIEPEJOBBIM yUEHBIM, HE J1TapOM, €My HapOAHAsi MOJIBa
nprcBomiIa mouéTHoe 3BaHue «l maBHOTO arpoHoma ctpansl Cosetosy [2, 3]. On
CO37a]l CTPOMHYIO M 3aKOHYEHHYIO TEOPHIO EIMHOTO I0YBOOOPAa30BATEIBHOTO
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nporecca U Ha e€ OcHOBe pa3paldoTall 3HAMEHUTOE YYEHHE O TPaBOIOJIBHON
cucTeMe 3eMiesienus. DTO yueHHe MO0Ka3aa0 palOHAIbHBIN MyTh K BBICOKUM U
YCTOHUUBBIM ypoKasiM, K pallUOHAJIbHOMY COYETAaHUIO BCEX OTPACIEH CEIbCKOro
XO03sICTBA, K BBICOKOI NPOM3BOJUTENBHOCTH Tpyda. M SBHIOCH TOPAOCTHIO
MepeIoBOi COBETCKON arpoOHOMHUYECKON HaykH [1].

Bynyumii yuénblii poauics 9 oktsopst (27 ceHTSOpst 1o crapoMy cTuiiio) 1863
roja, B Mockse, B [leTpoBckoM mapke Hepaneko oT TBepckoil 3acTaBbl B CEMbe
WH)KEHepa MyTeil COOOIEHNsT aMePHKAaHCKOT0o ponucxosxkaeHus Podepra Ockapa
BunbsiMca 1 IpocToii pyccKoi KpecThsIHKH (M3 KPeroCTHBIX) TBepcKoi rydepHIn
Enensr dEnoposubl. CBOE mepBoe oOpazoBaHue BuibsMc mosryuun Ha gomy, ¢
MAJIBIX JIET U3yYUB aHIIIMHCKHUHN, (DPaHIy3CKUH, HEMELKUI U UTAJIbSIHCKUH S3bIKH
[1, 4-7]. 3ameuarenbHas OHONMOTEKA OTIA OUCHb PAHO MPHOOIIIA OYHyIIEro
y4€HOTrO0, KaK K KJIJACCUYECKOH TIUTepaType, Tak U C PSA0M CIELUAIBHBIX U3AaHUMH,
MOCBSIIICHHBIX, TJIAaBHBIM 00pa3oM, BOIIPOCAaM I'eoJIOTHH W MuHepainoruu [1, 7).
OH X011 BMECTE C OTI[OM Ha MEXaHW4YeCKuil 3aBoj, rae Pooept Ockap paboTai B
MOCJIEIHUE TOfIbl CBOEH *KU3HU. Y HETO YCTAaHOBMIINCH JIPY’KECKHE OTHOIIECHUS CO
MHOTMMH PabOYMMHM, OHU HAYYWJIM €r0 YMEHHIO 00pamaThCsi ¢ MHCTPYMEHTaMH
Y IPUBHJIM JFOOOBb MaJIbUMKa K MaCTEPCTBY, K YUCTOM, KPACUBOW M aKKypaTHOM
pabore, uTo oTIIMYaI0 BuiksiMca Ha IPOTSHKEHUHU BCeH ero JKU3HU. TarlaHTIuBbIe
pYCCKHME MacTepa ¢ UX YMEHHeM paldoTaTh, C MX METKUM M OOpa3HBIM SI3bIKOM
OBICTPO MPUBJICKIM BHUMaHUE MaJlbuMKa U OKa3ajH OOJIbILIOE BIMSHUE HA (QOp-
MHUPOBaHHE €ro Xapakrepa. ITOMY CIIOCOOCTBOBAJIO M OTHOLIEHHE OTHA K pado-
yuM. PoOept Ockap, Ha NMPOTSHKEHUHU JIBYX JIECATHIICTUI OJIM3KO CoIpuKacascs
C 1eNIoN apMuel pabounx, U roBopui: «M3 KaIbIX JECSITH PYCCKHUX pabouux u
KPECTbSIH OJIUH 110 YMY — MUHUCTP, a JIEBSITh — 30JI0ThIe PyKI». DTHU CJI0BA 3aMaju
B namsiTh Bacuius Ha Bcro ku3Hb [7]. Bekope oter; ymep u Enene @EnopoBHe
MPUIILIOCH MPOAATh 10M. PaHHSS cMepTh OTIA BHEC/A CephE3HbIC U3MEHEHUS B
JKM3HB OOJIBIION ceMbH BHIIBSIMCOB, HO HECMOTpSI HAa MaTepUalibHbIE TPYIHOCTH
JeTsiM OBLIO TaHO Xopotiee odpa3osanue [1, 7].

Ocenbio 1879 rona B. P. BunbsiMmc noctynaer cpasy B 4eTBEPTHIN Kilacc pe-
JIBHOTO yuwinina, a B 1880 cam opraHuzyeT XUMHUYECKYIO JJa0OPaTOPHIO B IIKO-
ae. Yke Toraa cOopMUPOBAIMCh OPraHW3aTOPCKUE M HCCIIEI0BATEIbCKHUE CIIO-
coOHocTH Oyayiero y4éHoro-reaarora u oduiectsennoro jesirens [7]. B 1883
roay Bacumit PobeproBuy Gnectsiie 3akanuuBaeT peanbHoe yuuiuuie [1, 7]. B
TOM K€ TOJly UCIIOJHSAETCS NaBHUIIHSS MeuTa Bumbsimca — oH noctynaer B Ile-
TPOBCKYIO 3€MJIEIEIbUECKYIO U JIECHYIO akajeMuo B Mockse (Tak B Te BpeMe-
Ha Ha3blBaJach 3HaMeHHUTas THUMUPS3EBKa, a B T€ BPEMEHA CTYICHTHI €€ 3Baju
npocto «IlerpoBkoii») [1]. Yike Torna akajgeMusi CiiaBUJIach HE TOJILKO CBOUMHM
3HaMEHUTBIMHU TIpodeccopaMu, HO U CIHIIKOM «BOJILHOAYMHBIMHU CTYJCHTaMU»
[1, 7]. HemokpaTuueckue Tpaauiuu [leTpoBKH, XOPOIIO MOCTaBICHHOE MPEro-
JlaBaHME, BO3MOXKHOCTb TBOPUECKU M3Yy4aTb €CTECTBO3HAHUE B CBS3M C MPAKTHU-
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KO CelbCKOTr0 X03sHCTBA MOl PYKOBOJACTBOM KPYIHEHIINX YYEHBIX — BCE ITO
OIpeneNuio BeIOOp Mosiogoro Bunbsmca. OH pemiu ctaTh METPOBILEM U IO
3asiBJICHHE O IIPHEME B akaJieMui0. Bee 3x3amMeHbl BuiibsiMC BbIIEpIKaIT OJICCTSIIE
1 OBUT 3a4MCIICH CTYJICHTOM IIEPBOTO Kypca CEIbCKOXO3SIUCTBCHHOTO OTICICHHUS
akazeMuu. PaccTossHueM MPUIUIOCHh HE CTECHSThCs: 0T CMOJICHCKOTO OyJibBapa
(rme xun Bunbsime) o IlerpoBcko-Pasymosckoro 6bw10 11 Beper [7]. «B noxan
u OypaHbl, — roBOPHJI BHIIbsIMC, — B CypOBBIC MOPO3HI I BRIHYKIICH OBLIT BCETIa
XOJIUTh B aKaJIEMHUI0, YTOOBI BO-BpEMsI MOMNAIaTh Ha 3aHATHS... [1, 6, 7]. MHorHe
MOHU CBEPCTHHKH — CBHIHKH OOCCIICYCHHBIX CEMCH, Cpell KOTOPHIX OBUIN «CHSs-
TeJIbHBIC KHS3bs», B KapeTax JIMXO MOJKATHIBAIM K INIABHOMY KOPITYCY aKaJeMuH,
a s TOJDKCH ObLI HAIIGPETOHKH MYaThCs TEIIKOM, N00 KaXKias Koreika Oblia Ha
yuere» [1, 7]. 3aHATHSA B akaJleMUU Ha MEPBOM Kypce MPOAOIKAIUCH JI0 TpeX
4acoB, HO BuiibsiMC HE UMENT BOBMOXKHOCTH Cpa3y IyCKaThCs B OOPATHBIHM MYTh.
ExenneBHo 1o /1Ba yaca B IGHb OH 3aHUMAJICS C JI€TbMH OJIHOTO U3 MpErno/jaBaTe-
Je akajeMuH, noiryyas 3a 3to 10 pyosnieit B mecsil. /lomoii oH Bo3Bpalnaics Beue-
pOM U cajuics 3a KHUTH. JJomMa He ObUIO HU KOTICHKH JIUIIIHUX JICHET, ¥ YTOOBI He
TPaTUTh KEPOCHHA U HE )KeUb CBEUYEH, OH MOJICAKUBAJICS K OKOIIKY U MOJIb30BaJI-
Csl CBETOM yJHM4HOTO (hoHapsi, ropeBmiero Ha CMoJiecHCKOM OyibBape. Bruibsimc
HE I0JTy4YaJl CTUIICHINU Ha MPOTSHKCHUHU BCEX JIET OOYUYCHUS B aKaJ[CMHU, U €TO
UMsI HEOJHOKPATHO (PUTYPHPOBANO B CIUCKE MCKIFOYCHHBIX 33 HEB3HOC IUIATHI
3a mpaBo yueHus. HyxHa Oblia pelikasi BBIHOCIHMBOCTh M ICJICYCTPEMIICHHOCTD,
YTOOBI B TAKOW OOCTAaHOBKE IMPOJI0JIKATH YUUTHCSI, OCTABAsICh BCC BPEMS B YHCIIC
Jy4IIUX CTYACHTOB [7].

Ocoboe 3HaucHue umern s Bunbsimca nexiun Kinuvenrta Apkansesuya Tu-
MmupsizeBa. «J1ist MeHsi, — roBopuit Buinbsime, — nipezcrasnenue o [lapBune, 1apBu-
HH3ME U O TCOPUH 3BOJIOIUK HEPa3phIBHO CBszaHO ¢ oOpasom K. A. Tumupsizesa.
[TomHro nepByto nekiuto Tumupsizesa... Best Hama mosnozast ayuropus Obia 3a-
XBa4yCHA YBJICKATCIILHOW U OCTPOYMHOM JIeKIUeH 00 ocHOBax OoTaHuku. Hauwmnas
C 2TOM NEepPBOM JISKIIUU U JI0 HAIIETro BbITycKka U3 Akagemun, KimnMeHT ApkaabeBud
MOCJIEA0BATENILHO PAa3BEPTHIBAJ MIEpE/] HAMU CTPOWHYIO KapTUHY MPUPOJIbI, IJIe HET
HEMepeXOoUMbIX IPaHel MEXK]Ty MUPOM >KUBOTHBIX M MUPOM PACTEHUM, I7le BHIKH-
BacT BCe HauOoJiee MPHUCIOCOOJICHHOE K OKPYXKAIOIICH cpeie. A 3TO Tperosaract
W3MEHUYMBOCTh OPraHM3MOB M HACJICJOBAHKE MPUOOPETCHHBIX MPH3HAKOB. DTa Kap-
THUHA PE3KO MPOTUBOPEUMIIA «UCTUHAMY, KOTOPbIE CTapalioCh PUBUBAThH CTYICHTAM
PpyKoBOACTBO akajgeMur. Ho KTo cTosu1 Bo riaBe 3Toro pykoBojictsa? Tenepsb KaKer-
Csl aHCKIIOTOM, YTO JAUPEKTOPOM akagemMuu ObLT npodeccop FOHre, mo criennaibHo-
CTH OKYJIUCT, — OH JIeuuJ1 apuity. Jleuenue nano xopouiue pe3yibrarbl. B Harpaay
OKYJTUCTY JIOCTAJICS IIOCT. .. PYKOBOJHUTEIIS BBICIIEIO CEIIbCKOXO3SMCTBEHHOIO yueO-
Horo 3aBefnieHus... Ha CoBere akajeMuu JapBUHUCTY TUMHUPS3EBY MPUXOANIOCH
3alIUINAaTh HAYKY OT HAMaJI0K caMoro MaxpoBoro Mpakodecusi: FOHre «Ioka3bIBa
TOJTHYIO TAPMOHHIO MEKIY HAYKOH H. .. OMOJHCH 1 sIpoCTHO 00pyImBasics Ha Tumu-
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psi3eBa 3a ero «00e3bsIHbIY TEOPHU TIPOUCXOK/ICHUS YEIOBEKa, 3a MOIYJIIPH3ALIUIO
yuenust Jlapsunay [7].

Pucynok 1. @omoepagpust B.P. Bunvsimca 6 cmydenueckue 200bi.

CoBwMmerias cirylaHue JISKIUH U IPaKTHYECKUe 3aHATHsI ¢ OEroTHEH 1o ypo-
KaM, YCUJICHHO 3aHUMasICh I10 HouaM, HeJloejast ¥ Helochlnas, Bunbsamc ycnemHo
yCBaMBaeT MPOrpaMMy IEpPBOrO Kypca, U B €ro 3a4eTHOW KHMYKKE MOSBISIOTCS
IISITh MATEPOK U OJJHA YETBEPKA — TAKOBBI ObIIIM PE3YJIbTATHI IEPEXOJHBIX IK3a-
MEHOB C I1epBOro Ha BTopoi kypc. Ha BropoM kypce 3aHnMaTbesa Bunbsmcy crano
ele TpyJIHee: BO BTOPOM ITOJYTOJMH 00bEM MPAKTHYECKUX 3aHITUI HACTOJIBKO
BO3POC, YTO OHM 3aKaHUUBAJINCH UHOI pa3 TOJBKO B BOCEMb 4acoB Beuepa. Exe-
JTHEBHOE ITyTemecTBue 13 MOCKBBI U 0OpaTHO C/ENaloch COBEPILICHHO HEBO3-
MOYKHBIM, ¥ BHIIbSIMC BBIHY/IEH OBUT BBIICINTH U3 CBOETO CKYJHOTO O10/pKeTa 7
pyOuieii B Mecsiil, 4ToOBI CHATH YToJI B KpECThsIHCKOW n30e Ha IleTpoBckux BbIce-
Kax, pacnojaraBIINXcs 10 COCEACTBY ¢ akagemuei. [Ipogomxkas mpu 3ToM 1aBaTh
ypOoKH TaMm ke, B [letpoBcko-PazymoBckoM [7].

Bonbmoe BausiHue oka3anu Ha BunbsMca u 1eKIMK OJHOTO M3 JIyUIIUX IPO-
(deccopoB akanemun, ['aBpumna I'aBpumnosnya ['ycraBcona (1842-1908), um-
TaBIIEr0 OPraHUYECKYH M arpOHOMHYECKYI0 XHUMHIO, a Takxke Tpys Bacumus
BacunseBuua JlokyuaeBa «Pycckuil uepHo3ém». bosee noiaHoe 3HakoMCTBO ¢ 1o-
YBOBEJCHUEM BUIIbsIMC MOJTyuns1 Ha TPETbEM Kypce, UTO U ONPEAETIHIIO OKOHYA-
TEJIEHO BBIOOP UM Hay4HO# noporu [7]. B 1885 roxy mpodeccop A. A. danees,
YUTABIIUHA B aKaJeMUU KypcC ITOYBOBEACHUS W 3eMJIEIEIHs, PEUIOKII padoTy
ACCHCTEHTa Ha Kadepe 3eMIICACIHNS C OIJIaTON «3a CUET CyMMBI OTBITHOTO MTOJISH»
[1,4-8]. [Topyuus emy, 3aBeJJOBaHUEC OIBITHBIM ITOJICM ¥ OPTraHU3AIIHIO JJA00PaTO-
pHH [TOYBOBEICHHS 1 3eMileienusi, KoTopoil B.P. Bunbesimc 6eccmenHO pykoBoanI
B Teuenue 40 net [1, 4-7]. C aToro roja Hauajaach €ro CaMOCTOSITENIbHAS HAYYHASI
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JesITenbHOCTH [1, 5, 7]. Bacuuit PobepToBrd 3ayMbIBaics Hajl BOIPOCAMH B3a-
MMOJICHCTBHUS TTOYBHI C PACTCHUSMH, POJIBIO MIEPETHOS B )KU3HU IOYBEI U COBEp-
MIEHCTBOBAJI METOJT MEXaHUIECKOTO aHaIn3a mouB [5].

B 1988 r. B. P. Buiibsimc my0sMKyeT CBOIO MepByro padoty «lccienoBanue
BOCBMH 1MOYB Mamapiiickoro yesna Kasanckoit ryoepaum» [1, 4-7, 9]. OH no-
CTaBWJI Iepe]l co0O0i 3aauy pa3BUBaTh MOYBOBEICHUE B TCCHOU CBS3H C peIlle-
HUEM MPAaKTUYECKUX 3a71ad MOBBIIICHUS YPOKaWHOCTH CEIIbCKOXO3SHCTBEHHBIX
pacrenuii. M3yvas ¢pusudeckue cBoiictBa moussl, B. P. BunbsmMc yoequics, uro
OHH 3aBUCST OT IIEPETHONHBIX BemecTs [5]. B Tom xe roay Bacwuii PobeproBuy
rmoexall B Hay9Hy0 KOMaHIHPOBKY 3a rpaHuIly, mocetmst ®pannuto u ['epmanuio.
B ITapmxe on pabotan B mabopatopuu JI. [Tactepa, B Mioaxene — B nabopato-
pun D. BosbHK, 3aHUMAaBIIETOCs HCCIEA0BAHUSIMH (PU3MYECKUX CBOWCTB MOUB [ 1,
4-7]. Tam xe on ciymaer yiekuuu Cokciera u ['aycrodepa [1, 4-8, 10]. Bosspa-
TUBLIKCH B 1891 rony U3 3arpaHM4HON KOMaHIUMPOBKH, OH Hayall TOTOBUTHCS K
claye MarucTepPCKUX SK3aMEHOB M MPOQECcCOPCKO-TIPETIOIaBATEILCKON e TeIb-
Hoctu [1, 4, 5, 7]. 11 sauBapst 1892 rona CoBeT akageMuu 0400OPHI TPEIIOKEH-
HBIE MOJIOABIM YYEHBIM IPOrpaMMbl Kypca (yHAaMEHTAIBHOTO MOYBOBEJICHHUS
W 3eMIICJICTTUS, 8 TaKKe CIIeNHAIBHOTO Kypca «DaKTOphI KU3HHU CEITbCKOXO035H-
CTBEHHBIX pacTeHmit» [5, 7]. B. P. Bumbsamc Obu1 yTBep:kI€H mpenogaBaTeieM
aKaJleMUU M HadaJl CBOM MEPBBbIM caMOCTOATEIbHBIH Kypc. OH pacckas3biBal O
poiM (GyHIAMEHTaJIbHBIX (DAKTOPOB XKM3HU PACTECHHH, pacCMaTpUBAJ UX Kak I10
OTJCNFHOCTH, TaK U B CBS3U JIPYT C ApyroM. MoIoI0i IpernoaaBaTenb pacKphl-
BaJI TIepe]l CIIyMaTeIMH 3aKOHBI PABHO3HAYHOCTH M HE3aMEHUMOCTHU «KOCMHYe-
CKUX» (paKTOpPOB (CBETa U TeIlIa) U «3EMHBIX» (HaKTOPOB (BOJBI U MUTATEIBHBIX
BeectB). Jlekunu Bacuims PoOeproBuua npuBiieKalld MUPOKYIO ayIMTOPHIO,
HO 3TO OBLIH JIUIIH CTYJCHTHI [IeTPOBKH, a €My XOTEJIOCh BBIITH 3a MPEICIThl aKa-
nemun. 1 Bot 3umoii Toro xe 1892 roma M. A. Ctebyt, B. P. Bumbssawmc, I1. P.
Cnéskun, /1. H. IIpSHUITHUKOB U APYTHE MpenoaBaTeIl akaJeMHH OPTaHU3yI0T
MyOJIMYHbIE JIEKLIUH 110 CEIbCKOMY X03s1iicTBY B [lonmurexnuueckom mysee [S].

Becnoit 1893 roga B. P. BuiibsiMc 1o koMaHIupOBKE MUHUCTEPCTBA 3eMiie-
Jenus yekaeT B UMKaro Uis OpraHU3aIid MATH PYCCKUX CEbCKOXO03SHCTBEH-
HbIX oT/Ie)I0B Ha Beemuphoit KonymOoBoii BeicTaBke [ 1, 5—7]. OH siBisiercst 31ech
npezacenareneM MexayHapoaHOH SKCIepTHOI koMuccur. Bo Bpems AuTenbHbIX
epeprIBOB B paboTe Komriccuu Bacunmii PobepToBrdY coBepmiaeT HECKOIBKO ITy-
TEIISCTBHUH IO PSITy OCHOBHBIX CEIIbCKOX035icTBeHHBIX paitonoB CIIA n Kana-
nel. Bepaysimics u3 Yukaro, B. P. Bunbsamc mpoBén 0omnblnyio nccienoBaTesnb-
CKYI0 pabOTy: MOABEN UTOT MEPBBIX JIET CBOUX UCCIIEOBAHUM, ITOIBEPT KPUTHKE
COCTOSIHUE HAyKH O TOYBE 32 pyOeKOM M HAMETHII IyTH JAaTbHEUIIINX HUCCIICHO-
BaHUi [5, 7]. OTta pabota B 1894 r. 3aBepmmiach MOATOTOBKOW MarmCTEpCKOM
mucceptaui «OTBIT UCCIEOBAHUS B 00JIACTH MEXaHHYECKOTO aHAIN3a MTOYB)
[4-7, 11]. Monoao¥ y4€HbIi BBISIBUII CIOKHEHIIINE B3aUMOCBSI3H, ACHCTBYIOLIUE
B IMOYBE. Y CTAHOBWII, YTO M3MCHEHHUE (PH3UUCCKUX CBOWMCTB MOYBHI BICUET 3a CO-
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001 M3MEHEHNEe XUMHYECKUX CBOWCTB M YCJIOBHH CHAOXEHUsI PaCTCHUI BOJIOM.
OH nmcal, 4To HeJb3s MPEACTaBUTh HU ITPOUCXOKACHHS, HU 00pa30BaHMUs TOYBBI
6e3 OmKkaiiero ygacTus pacTeHnii. ®u3nonorus pacTeHuii — OCHOBHOW (yH-
JIaMEHT BCEX BBIBOJIOB U 3aKJIFOUEHUH 3eMiie/lelibuecKoi HayKu. B cBoeil nuccep-
TallMU OH 3aJI0’KUJI IIEPBbIE OCHOBBI OMOJIOTMYECKOT0 MOYBOBEACHUS [5].

B nens 3amuThl Mmarucrepckoit aucceprauuu B. P. Bunbsimca, 31 auBaps 1894
roga [1, 2, 4, 7, 8, 11], mo BeIcouaiimemy moBeneHnto [leTpoBckas cexpcKOXo-
3sIACTBEHHAs akazeMusi Obliia 0ObsiBIIeHa 3aKkpbITOil [1, 7]. MononoMy mMaructpy
OblIa MPEAJIOKEHa JOJDKHOCTh XPAHHUTENST aKaJeMHUecKoro umyinecrsa. Jlerom
1894 roma ObLTO MPUHSTO PEHICHHUE OTKPHITH BMecTo [leTpoBckoii Akamxemun Mo-
CKOBCKHH CEIbCKOXO3SHCTBEHHBI HHCTUTYT, TyJda W OBUT IPUTTIAMEH MOJIOION
npemnoaaBareib B. P. Bunbsamc Ha kadenpy obiero 3emuenenus [1, 4, 5, 7].

B ToM e rony ero nmpuriacui 3aBe0BaTh arpOHOMUYECKUM OTJIEJIOM 3KC-
MeAULUU K UCTOKaM BEIHKUX PycCKUX pek — Bouru, [nenpa, Jlona, Ypana u
psina X MPUTOKOB. ITOUBBI HMCCIEIOBANNCH B JIECOBOAUECKUX M CEJIBCKOXO3SH-
CTBEHHBIX LIEJISIX,  TAK)KE OBbLI C/IeNIaH YIIOP Ha COXpaHEHHE BOJIHBIX HCTOYHUKOB.
[Tonytao B. P. BunbamMc 3HaKOMUIICS ¢ COCTOSHUEM JIyroB B AoyinHax pek. OH
YCTAQHOBHJI, YTO BO MHOTHX MeCTaxX MPOHMCXOJIUT 3aHECCHHUE HW3MEHHBIX JIyTOB
MIECKOM BCJIEJCTBHE POCTa OBparoB. boppba *e ¢ oBparaMu JIOKHA BECTHUCH C
MOMOIIIBIO OOsieceHus. B moe3nkax nera 1894 roga Bacuuii Po6epToBuy cobpait
00JIBIIIOE KOJMYECTBO MOHOJIMTOB U 00Pa3LOB M10YB, TOPHBIX MOPOJI, MHHEPAJIOB,
pacTeHni. DT MaTepHaIIbl TOCITY KN OCHOBOM JUIsl Opranu3anuu [louBenHo-ar-
POHOMHYECKOTO My3€s, KOTOPBII HBIHE HOCUT MMSI CBOETO ocHOBaTelsl. CaMbIMH
MEPBBIMU KCIIOHATAMU 3TOTO My3es ObUIN IATh 00pa3noB nouB Hinkeropoackoi
ryoepHuH, nojgapeHusix B 1888 rogy mononomy yuénomy Benukum B. B. Jloky-
yaeBbIM [ 35, 7].

Ocenpo 1895 rona B. P. BunpsiMcy Oputa mopydeHa opraHU3aIys IepPBHIX B
Poccun yaitnpix ianranmii — B Yakse, Cannbdaypu u Kanpetrymu [5, 7]. C atium
JIEJIOM OH CHPABHJICS, @ JUIsi CBOMX HAy4YHBIX paboT coOpai HeHHBIH MaTepHal 1o
PYCCKHM CYOTPOIHMKaM C XapaKTEPHBIMH JUISl HUX KPAaCHO3EMHBIMH NOYBaMH [5].
B Tom xe roxy Bacumuit PobeproBmu momaét B CoBeT celbCKOX03IHCTBEHHOTO
MHCTHUTYTA JIOKJIAQHYIO 3alUCKy 00 YCTPOMCTBE ONBITHOW CTAHIIMH, U TOJIBKO B
koHIle 1896 roma oT memapTaMeHTa 3eMIICACIUS OBbLIO TOIYYEHO Pa3pelICHUC
«B BHJE ONbBITA NPOM3BOANTH MO YACTHBIM 3aKa3aM aHAJIM3bl CEMsH, IOYB U
ynobpenuii» [5, 7]. Ha crantmm 66111 cOOpaHb! KOJUIEKIIUH COPHBIX M KYJIbTYPHBIX
pacTeHHI, TPOBOAUIIACH OLIEHKA KauecTBa M 3aCOPEHHOCTHU CeMsiH [5].

K 1896 roay B. P. Bunbsimc xopo1ro 0buT 3HAKOM CO MHOTUMH PUPOTHBIMU
3oHaMu Poccnm, HO jydIe BCero OH 3HaNl CEBEPHYIO HEUEPHO3EMHYIO I10JIOCY.
YepHozéMHble crenu Poccum — JKUTHHULY CTpaHbl — OH HU3YYMJ HE Tak
JeTanbHO. Iyl BOCTIOJIHEHUS 3TOTO Mpo0Oena OH CTapaeTcsl MCIONIb30BaTh BCE
MpeaocTaBiIsieMble BO3MOKHOCTH. Haumnast ¢ 1897 roma, B MHCTUTYTE CTail
MIPAaKTHKOBAThCS €XKETOAHBIC JIETHHE II0€3JKH CTYACHTOB B «OOpa3lOBbIE
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xo03sicTBay. PykoBoaunu stumu noeznkamu B. P. Bunbsamc, K. A. Bepuep, /1. H.
[TpsuumarkoB. Bo Bpemst cBoux noesnok no Poccun Bacunmit PoGeproBuu He
3a0BIBaCT MOTIOJHATH KOJUICKIINU [IouBeHHO-arpoHOMIUYecKOro My3est [5].

B 1896 romy B. P. BumpsmMc 1o HOPYYEeHHIO KaHATU3AIOHHOTO OT/AETA
MOCKOBCKOH I'OpPOJCKON yIpaBbl MPUCTYNAET K OpraHu3aluyd MOCKOBCKHX IIO-
neii opouenust B Jlroonuuo (mox Mocksoit) [5-7]. OH co3nan u3 HUX OOJIBIIYIO
MIPOM3BOACTBEHHYIO JIA00PATOPHIO, B KOTOPOH BCECTOPOHHE HCCIIEA0BAI BOIPOCHI
6monornu mouBsl [5]. B 1903 romy oH BHepBbIE B MCTOPHH HAYKH IMTOCTABIII
OTIBIT B JIM3UMETPaX C IEJIbI0 U3YYEeHUs TMeperHonHeix kucnot [1, 5, 7, 8, 12].
Ha otkpeiToit momanke B IleTpoBckoll akajgeMuu ObUIM IOCTPOCHBI B 3eMJe
6eronnbie Kamepbl. O0BEM ka0l kamepsl 4 M°. [lo guaroHamu JHO KaxI0U
KaMepbl ObIIIO 00OPYZOBAaHO APEHAXKEM N3 KOPOTKHX, IIUPOKHUX CTEKIISTHHBIX
TpyOOK, BBIXOASIIMX B LEHTPAJIbHBIA KOPHIOP JIHM3MMETPHYECKOH Oarape.
JpeHax coOupan MOYBEHHBIC BOJBI B CIELUaJbHbIC NMPUEMHUKU. B KaxiIyio
KaMepy Y4EHBIH Hachlllayl MMOYBBl PA3HBIX THUIOB M HA 3THX IOYBAX CO3aBal
pacTuTespHBIM TOKpoB. Ha Bcex moceBax B JU3MMETpax HOAAECPKUBAINCH
NPUPOJHBIE YCIOBUSL aHA’pPOOHOr0, OaKTEpHaJbHOIO M TPUOHOTO IPOIECCOB
Pa3I0XkKEeHUs PAaCTUTEIBHBIX OCTaTKOB. Bosia, nocTaBisiemMas KaxabIM JIU3UMETPOM
yepe3 JpeHaX, KPYIJIbIH TOJ €XKEJHEBHO W3Mepsiack M (HIbTpOBaJIach
yepe3 OaktepuanbHbI (QuiasTp. [locnme QuiubTpammu OHa BBIIapHBajach Ha
BOJISIHBIX OaHsx B (appopoBbIX yaiiax. 3a nepsbie 14 JeT B JIU3UMETpax ObLIO
BbIllapeHo 10 500 ThIc. J1 BOAbI, COOpaHHOM M3 KaxXa0ro odpasia rmoussl. [Tocie
BBICYIIMBAHUS OCA/JKH COOMpAINCh, PACTBOPSUIMCH B BOAE M MOABEPraliiCh
IpoOHOM KpucTammu3amu [ 1, 5, 13].

Pucynok 2. @omoepaghus B.P. Bunvamca ¢ 1897 200y.
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Bacunmii PoGepToBrY M3y4nsi CBOHWCTBA MOYBEHHBIX OPraHUYECKHX KHCIOT,
YCJIOBUSI X 00pa30BaHMsI B 3aBUCUMOCTH OT XapaKTepa pacTUTEIbHOCTH; OTIpeie-
JIMJT POJIb OTHX KUCIIOT B (PU3MUYECKUX U XUMUUECKHUX MPOLIECCaX, COBEPIIAIOIIHX-
csi B moue. Vccnenyst Gnonorndeckne 0COOEHHOCTH 3JIaKOBBIX M OOOOBBIX TPaB,
oH B 1904 roxny 3anoxwi B [leTpoBckoii akaJjleMuy MUTOMHUK, B KOTOPOM coOpait
KOJUICKI[UFO MHOTOJICTHUX TpaB — 0koy10 3000 pa3nuyHbIX BUIOB, pac U (Gopm.
OrpoMHBII ONBIT HAOJIOACHHH 32 JIyTOBBIMU TPAaBaMH, BO3ZIEJIBIBAIOLIMMUCS 110
BCEH TEPPUTOPHHM Hallel CTpaHbl, B COYETAHUH C JIAHHBIMH 10 OMOJIOTHHU TPaB,
MOJly4YCHHBIMU B MUTOMHUKE, B. P. BunbsiMc nonoxus B OCHOBY y4eHUs O JIyro-
BOJICTBE M JIyroBeJIeHHH. Bckope oH MpHIIEN K BBIBO/Y O CYIIHOCTH II0YBOOOpa-
30BaTEJILHOTO MpoIlecca, KOTOPYIO OH Ha3Ball (pu3nosIorueil mouBsl [5].

B 1903 roxny nipu copelictBuu B. P. Bunbsimca Obuta oprannzoBaHa 1epsasi B
Poccun cenexnuonHas cTaHIys, pykoBoauTeneM kotopoit HasHadeH [l. JI. Pyn-
3UHCKUH, CTaBIINI KPYIHBIM CeJIeKIIMOHEpoM [2, 4, 5].

Ocenbto 1904 rona BusbsiMc yexasn B HOBYIO 3arpaHU4HYI0 KOMaHIUpPOBKY. B
9TO BpeMsl OH IPEJUIOKUI BBECTH HAa MOCKOBCKHX I10JISIX OPOIIEHHSI HOBBIH, OHO-
JIOTMYECKUH METOJ] OYMCTKH CTOUHBIX BOJ M B CBSI3U C 3TOM pabOTO 00bexai psij
roponoB 3anaHoi EBponsl U1t 03HAKOMIICHHUS C YCTPOMCTBOM OMOJIOTMYECKUX
OYMCTHBIX cTaHuuu [1, 7].

‘.

Pucynok 3. B.P. Bunvsimc 6 ceoeli 1abopamopuit.

PeBouroninonnsie codbitus 1905 rona moTpedoBaiu U OT BCeil MacChl podec-
COPCKO-IPenojaBaTeIbckoro cocraBa «I1eTpoBku» 4ETKOro onpeieIeHus: CBOero
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nonutrdeckoro juna. [Ipodeccop B.P. Buibsimc ObuT Ha cTOpOHE 1EpeoBOro
cryznenuectsa [1]. [lerpoBka cTaHOBUTCS OOBEKTOM PEaKIMOHHBIX HAIaloK, ee
UMEHYIOT «THE3/I0M KpacHbIX». [loaunus ycraHaBIuBaeT CHEelMalbHbIA HaA30p
HE TOJILKO 3a CTY/IGHTaMH, HO U 32 TeMH Ipodeccopamu, KOTOPbIE UMEHOBAJIHNCh
«KpacHBIMI». MOCKOBCKHE UEPHOCOTEHIIbI, B CBOIO OYEPE/Ib, TOXKE PEIINIH IPE]-
MPUHATH COOTBETCTBYIOIINE «Mepbl» poTuB [lerposku. Coroz Muxauna ApxaH-
rejia co3jall O/IHy U3 cBOMX OaHJ Henasieko ot [lerpoBku, y ByThipckoro xyropa.
Ora Ganja rpo3uia crayuthb [IeTpoBKy 1 nepeOuTh Beex «kpacHbIx». Ho oHa He
penmIach OCyIecTBUTh CBOIO YTPO3y, MOTOMY YTO I10 IPU3BIBY OOJIBIIEBUCTCKOM
rpymnsl B [lerpoBke Obuta cozfana ocenbto 1905 rona 6oeBast apyxuHa. Ee cos-
JaHuio nomoran u Bunbsmc. Cpeau pyKOBOJUTENEH W YICHOB APYKHUHBI ObLIH
MHOTHE €ro Y4eHUKH — bykunuy, @aHTanoB u apyrue [7].

B cBa3u ¢ 0OmMMH KOHCTUTYIIMOHHBIMHM YCTYNKaMH, KOTOpbIe ObUIN
CIETaHbl TIOJ HAOpPOM pabouyero pPEeBOJOIUMOHHOIO nBMkeHUs 1905 rona,
L[apCKOE MPABUTENILCTBO MOIUIO HA YCTYNKH U CTYIEHYECTBY, OTMEHUB 3aKOH O
Ha3Ha4YeHUH TUPEKTOPOB B BhICIINE y4eOHbIe 3aBejeHus. [IpaBo nx Beibopa ObLI0
nepesiaHo coBeTaM Y4eOHBIX 3aBefeHHi. Taxke ObLIM OTMEHEHBI PEaKIMOHHBIC
JUCUUIUIMHAPHBIE TpaBWiIa AJis CTYACHTOB, BBenéHHble B 1894 romy [1, 2,
5-7]. EnuHornacHeiM pemieHueM coBeta «lleTpoBkm» €€ nepBbIM BBIOOPHBIM
qupekropoM 22 mast 1907 roga Obutr m30paH  Jr0OMMBIH 1podeccop M Apyr
nepesioBoro cryaeHyectsa Bacunuit Podeprosudu Bunbsmc [1, 2, 5-7]. Bo Bpems
pesomtoru 1905 roga 1 B nocneayromuii 3a Helt nepuoa peakuuu B.P. Bunbsamc
OBUT SIPKUM BBIPa3UTENIEM MPOrPECCUBHOTO ayxa «[IeTpoBku» ¥ JIydnmm Ipyrom
nepeaoBoro cryaeHuecTsa. Ilepuojn ero AMpeKTOpCTBA XapaKTepU30Baics
pacLBETOM CTYJICHYECKOM CaMOIEsTEIbHOCTH U 00IECTBEHHBIX KPY)KKOB. B aTOT
nepros B.P. BuibsMcom Obut paspemmés npuéM >KeHIMH U €BPEEeB B MHCTHUTYT,
a TakKe ObLI OTMEHEH LICH30BBIH NPHHIUII NMPUEMA CTYACHTOB, 32 YTO €My OT
JiermapTaMeHTa 3eMJIelieNusl ObUIO MOCTABICHO «HA BUIY [1, 2, 5—7], HO «1emo»
6bu10 cnenano [2]. Kpome toro, oH q00MIICs ITpaBa Ha IPOBE/ICHUE €KEr0HOTO
(TpaMIIMOHHOTO) Tpa3 HOBaHMs TOAOBIIMHBI [leTpoBckoit Axamemun (21
HOs10ps1). MM sxe OBUIO OCYIIECTBICHO MPEJOCTaBICHHE CTYAEHTaM IIpaBa Ha
BCTYIUICHHE B Opak, Tak Kak JI0 3Toro aaMuHucTpauus «llerpoBku» Benana He
TOJIBKO IIPaBaMH BbIJIa4M BUJIOB Ha XKUTEJILCTBO, HO M pa3pelieHUEM Ha )KeHUThOY
[L,5,7]

B tpynnsie nHu cran BuibesMmc Bo miaBe mHCTUTyTa. PeBomronus mnuia Ha
yOBLIb [7]. Uepe3 HEKOTOpoe BpeMst TI0ciie PEBOIIONMOHHBIX coObITHi 1905-1907
I.I. KOHCTUTYIIMOHHBIE YCTYIKH, 3aBOCBAaHHbIC LIEHOH YMOPHOW OOpBOBI, cTaIM
0oTOMpAaThCs OJHA 3a JPYroi, M BO3BpALIAINCH NpexHue nopsaku. Onnako B.
P. BunbsMc HapyIian MUHHCTEPCKUE MPEJIUCAHUS: NMPOJOKAI INPUHUMATh B
YHCJIO CTYAEHTOB KEHIIIMH, OTMEHWII COCIOBHBIE NpUBMIIEruu [5, 7], mpu npuéme
MpoAOJIKAl MPUHUMATh IMPEJCTaBUTENEH YTHETEHHBIX HalMOHANbHOCTEH [7].
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OH OB IYIIOH W OPraHW3aTOPOM MHOTOYMCIICHHBIX HAYYHBIX M OOIIECTBEHHBIX
CTY/IEHUECKHX KPYKKOB; IIPH €r0 MOJIEPXKKE OBUIO CO3/1aHO KHUTOM3IaTEIbCTBO
CTY/ICHTOB, BBIITYCTUBINEE PSAJ IICHHBIX HAYYHBIX MOCOOHH, B TOM YHCIIE ¥ TPYAOB
mpocgeccopoB IlerpoBkn. CTaB TUPEKTOPOM, OH HUCKOJIEKO HE YMEHBIINI 00BEM
CBOMX Hay4yHbIX pabOT, uUUTal JEKLUH, PYKOBOIMJI CEJIbCKOXO35AHCTBEHHBIM
ornenoM Ilonmurexnuueckoro myses [5, 7]. Kpome »Toro, emy mnpuuuioch
3aHUMAThCS JICNaMH, CBS3aHHBIMHM C HOBBIMH oOsi3aHHOCTsIMH. OH Oopouics 3a
IpaBa CTYAEHTOB, 3a IMPOrPECCUBHYIO MEPECTPOMKY HMHCTUTYTCKOTO YKJIaJa;
Bacunmii PobeproBnd mbITancs 3anpeTiTh 0OBICKU B CTYICHIECKOM OOIIECKUTHH,
YKpBIBaJI COOpaHHst OOIBIIECBUKOB [5].

B nauane 1906 toma, B cBsisu ¢ Oecropsgkamu, B «IleTpoBKy» mpuexan
rerepain-ryoepuatop Jydacos u 3asBui B.P. BuibsimMcy 0 HaMepeHHH MPOBECTH
OOBICK. YYEHBIH HE JIOMYCTHJ 3TOTO, OTTOBOPUBIIUCH, YTO Ha OOBICK HYXHa
CaHKIUSI MUHHCTpa. TeM caMbIM OBLIO BBEIMIPAHO BpPEMs, YTOOBI MPEIyNPEIUTh
npoucxonusinee B IlerpoBke HemeranpHoe coOpanme. Mmen mecto m Takoi
ciydait. B aymumtopmm kadempsl NMOYBOBEICHHS, KOTOPYIO BO3TNIaBsul B.P.
Buibsmc, npoxoanio takoe ke cobpanue. KTo-to 00 3ToM JTOHEC HAYATBCTBY
— Harpsiayna nonunus. Ceituac ke jganum 3Hate Bacwimio PobeproBuuy o
3aTPyAHUTEIIEHOM M0JI0’KeHUHU. 1, KaK TOJIBKO OKOJIOJOYHBIE C IITYMOM BOPBAJIUCh
B ayauropuio, Bomén u B.P. Bunesmc. OH cniokoiiHO nopHsuicss Ha Kadenpy u
Hadasl: «MWIOCTHBBIE TOCYJapyd M TOCYIApbIHH, Mbl OCTAHOBWIJINCH B HamlIeH
MIpeAbILyIeH JICKIIUMN Ha 3HAYCHUN KOMKOBATOW CTPYKTYpPbI MOYBB | T.1. Ero
HMMIIPOBU3UPOBAHHAs JIEKIUS JUTUIIACh CBBIIIE IBYX YacOB, U MOJIULEHCKUE YIIITH,
yOeIMBIINCH, YTO «TOCIIOJa» CIYIIAIOT JIEKIUIO «TOCHOANHAY TupeKkTopa [1].

He ciyuaitHo Obut0 M ero oTkpsiToe BhicTyIuieHHE B 1906 rogy Ha ctopoHe
KPECTbsIH IPU KCIEPTU3E MO 3apakKeHUI0 KJIEBEPHBIX MOJIEH NMOBUINKOHN B Mo-
KaiickoMm ye3ne MockoBckoit rybepHuu, koraa B.P. Bunesamc, B pesyibrate 00-
CJIC/IOBAHUSI, YCTAHOBIIJI BOPOBCKHE MAaXWHAINH [APCKUX YMHOBHUKOB BO TJIaBE
¢ TpadoM YBapoBBIM, CHAOKABIIMX KPECThSH 3aBEIOMO HETOJHBIM CEMEHHBIM
MarepuanoM. YToObl «3aMsITh JIe7I0» Ha JOKJIaHOH 3anucke-sKkcrnepruse B.P. Bu-
JbsIMCA, MOABEPTLIEH Pe3KON KPUTHUKE JIEATEIbHOCTD JeapTaMeHTa 3eMIIe/IeNus,
pykoit Huxomas I 6put0 Hanmcano: «Cuurats geno skoOsl He ObBIIMY [1, 7].

[Tono6HBIX TPUMEPOB MOXKHO OBLIO TpUBECTH OoJbIIOoe MHOXKecTBO. Ho, B
pe3yabpTaTe Ype3BBIYAWHO TSHKETONH 00CTaHOBKH, HAIPSHKEHHONW PabOTHI U IIOCTO-
SIHHOW OOpBOBI ¢ PEaKIIMOHHO HACTPOCHHOH mpodeccypoii, BCIYECKU MPOTHBO-
CTOsAIIEH ero HOBOBBEICHUSM, a TaK)Ke€ UEPHOCOTEHHBIM MHUHHUCTpoM IlIBapriem,
3n0poBbe B.P. BubsmMca coBepiienHo pacuiatbiBaetcs [ 1]. OrpoMHoe HEpBHOE U
(usnveckoe HanpsDKeHHE He mponuio qapom: gerom 1908 roga y B. P. Bunbsamca
ciryumiicst ’HCY IbT. ONpaBUBIINCH OT OOJIE3HH, OH MTONIPOCHI OCBOOOIUTE €TO OT
o0s3aHHOCTEH AupekTopa [1, 2, 5-7].
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O Toii 00JIBII0} JTI00BH, KOTOPYIO ITUTANO CTyAeHuecTBO «IleTpoBKN» K cBOE-
MY YUMTENIO U JUPEKTOPY, Ty4Ile BCETO CBUJIETEILCTBYET aJIpec, IPEnoJHECEH-
Hblll uMu B.P. Bunesimcy 1o ciyuaro ero yxoja ¢ mocTa JUpeKTopa:

«Y Hac ocraynach, — IHCAIN CTYACHTHI, — IIyOOKoyBaXkaeMblii Bacuiuii Po-
0epToBHY, IPHUATHASL YBEPEHHOCTb, UTO €I JI0JT0-/10JII0 MBI OYIeM BCTpedaThest
¢ Bamu, kak ¢ HammM npogeccopom, UTO JKe KacaeTcst KOpOTKoro nepuojaa Ba-
HIEr0 JTUPEKTOPCTBA, TO MBI BEPUM, YTO B UCTOPUU HMHCTUTYTA, SIBJIAIOLIETOCS
€CTECTBEHHBIM IpojoikeHueM Ilerposckoil akagemuu, Bama nesreabHOCTS co-
CTaBUT OJHY U3 CBETJbIX CTpaHumy [1, 2, 7].

ITocne aToro, MO BEI3IOPOBICHUH, YUEHBIH MPOAOJIKII BILIOTHYIO 3aHUMATh-
cst Ouostorueit yroeix Tpae u mous [1, 5]. Jlerom 1910 roma B. P. Bubsmc,
C. U. ®anTasnos u emg HeCKOJIBKO CTYACHTOB Bbiexaid B MypoMm. 31ech ObLIO
Hayaro MnoJpoOHOEe M3yUeHHE JIYTOB: OMHCHIBATACH PACTUTEIBHOCTD, U3ydaaach
KOpHEBasi CUCTEMa ITpeJICTaBUTEIICH JIyroBoi (DII0pBI, 3aKJIa [bIBAIIUCH [TOYBEHHBIC
paspessl, Opanuch 00pasubl MOYB U MOHOJIUTHL. OOlee cOCTOSIHUE JYTrOB OBLIO
IUIAYEBHBIM: OHU BBIpOXKIairck. HeoOxoanmo ObLIo pa3padareiBaTh MEPHI 110 03-
JIOPOBJICHUIO JIyTOBBIX MacCHBOB, JUISl YETO HYXHBI CHEIMAINCThI-TyTOBOBI [5,
7]. Utak, B 1911 roay npu xadeape nouosenenus: B. P. Buubsimc oprannzyer
Bricmme kypcebl o JyroBoacTBY [ 1, 5, 7]. OH mpOBOAUT CO CIIyIIATEISIMU KYPCOB
9KCIEMLIUH 110 U3YUYECHUIO [10YB, PACTUTEILHOCTH U peiibeda peuHbIX noiiM. Beé
9TO Cc110co0CTBYET O(OPMIICHHUIO €ro yueHHs: 00 00pa3oBaHUM 110HM, KOTOPOE 3a-
HSUJI0 BUJIHOE MECTO HE TOJIBKO B TPYJAax IO JIyTOBOJACTBY, OYBOBEICHUIO U 3€M-
JICNICIIHIO, HO TaKXKe B pab0Tax 1mo reoMopdojoruu U reodotaHuke [S].

B 1912 rony no uaunmatuse B. P. Bunmbsimca u A. M. JImutpueBa Ha 0aze
Bricmux kypcoB smyroBojactsa npu IleTpoBckoil cenbCKOX03sIIICTBEHHON akaje-
MHH OBUIO CO3JIaHO JIYTOBOE MOKA3aTEIbHOE XO035HCTBO MO U3YYEHUIO KOPMOBBIX
pactenuii B Kauankuno. Tam ke B 1917 rogy B. P. BunbsMc ocHOBaJ1 OnbITHYIO
CTAHLUIO 110 U3YyYEHHIO KOPMOBBIX pacTeHuil (¢ 1922 rona — ['ocynapcTBeHHBIH
JIyroBoil HHCTUTYT, B 1930 roxy nepenmeHoBaHHbI Bo BececorosHslit, a B 1992
rogy — Bo Bcepoccuiickuil HayuHO-HCCIe10BATENbCKUNA UHCTUTYT KOPMOB, C
2017 rona — ®eaepanbHblii HAy4YHBIH HEHTP KOPMOIPOU3BOJCTBA U arpo3KOII0-
run). [To nocranosienuto CoBHapKoMa 00 yBEKOBEUMBAHUIO ITaMSTH aKaJleMHKa
B.P. Bunbsimca aTomy uHcTuTyTy B 1939 roay (B roj1 €ro cMepTH) PUCBOCHO UMS
ero cosznarens [4, 5,7, 12, 14-17].
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MPAHCROPMUPOSAHUE, Xpanenue, cy0a-2a30603bl.

Abstract. The paper considers the technology of storage and marine
transportation of compressed natural gas (CNG) by gas carriers. Technical
solutions of CNG storage for refueling of gas carriers and container ships are
described. The design of floating CNG storage-berth is proposed.

Keywords: compressed natural gas, CNG, transportation, storage, gas-carrier
vessels.

B nocnename roasr HaOMIOgAETCS POCT HHTEPECA K TPAHCTIOPTHPOBKE CHKATOTO
npupoanoro raza (KIIIN) Hapsaay ¢ TpaaulMoOHHBIM CKKeHHBIM TazoM (CIII).
Kaxxaprit n3 3TUX c11oco60B NMEET CBOM MPEUMYIIECTBA U MTOAXOIHUT AJIS pa3Iny-
Hbix ycnouid. KIII', B 4acTHOCTH, MOXKET OBbITh OOJIee BBITOJHBIM JIJIsl CPEJIHUX
pacctostauii (250-1500 MOPCKUX MUJIB), TI€ HCIIONB30BAHKUE CIIEITUATN3UPOBAH-
HBIX Ta30BO30B IO3BOJISIET CHU3UTH 3aTPAThl HA TPAHCIIOPTHPOBKY M YIPOCTUTH
noructuky. CIII', ¢ ApyTo#l CTOPOHBI, MOAXOAUT I 0oJiee JATbHUX MapIIpyTOB
1 00NpIIIX 0OBEMOB.

O6a metoaa MOTYT 3P PEKTUBHO COCYIIECTBOBATh HA MUPOBOM T'a30BOM PBIH-
Ke, IPEeIOCTaBIISII MOTPEOUTEISIM Pa3sHOOOPA3HbIE PEIICHNUS B 3aBUCUMOCTH OT UX
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rnorpedHocTel 1 cnennuKy phiHKa. Takoi moaxoa 1mo3BosseT doee ruOKo pe-
arupoBaTh Ha U3MEHEHHUS CIIPOCA U IIPEUIOKEHNUS, @ TAKIKE HA TCONOJIUTHYECKHE
YCIIOBUSL.

Hecmotpst Ha pacTyluii HHTEpeC K KOMIPUMHUPOBAHHOMY ITPUPOIHOMY raszy
CYIIECTBYIOIIME KOHLIENTYaJIbHbIC IPOCKTHI, TEXHOJIOTUH OBICTPOH 3alpaBKH Cy-
JIOB-Ta30BO30B U KOHTeiHepoB030B (TexHosorust Coselle u Vortrans) Bce ermie
HAXOMATCS Ha cTaauu pa3paborku [1]. DTO NEHCTBUTEIBLHO OJHA M3 KIIFOUCBBIX
po0iieM, KOTopasi MOXKET 3aTOPMO3UTH Hmpokoe BHeapenue KIII.

Heob6xoaumocTs 3heKTHBHON 1 OBICTPOIl 3apaBKH CyI0B C MHOTOYHCIICH-
HBIMH €MKOCTSIMH TPEOYeT Cephe3HbIX MHKCHEPHBIX PEUICHUH M TEeXHOJIOTHYe-
CKUX MHHOBaIMii. BakHo He TOJIbKO oOecrednTh 0e30MacHOCTh IPH 3arpaBKe,
HO ¥ MUHHMMU3HPOBATh BpPEMs, 3aTpauMBaeMoe Ha IIpolecc, 4YToObl clienaTh ero
KOHKYPEHTOCIIOCOOHBIM 10 CPABHEHUIO C IPYTUMU METOJaMU TPAHCHIOPTUPOBKH
rasa.

Juist moBbimenus: 3QEKTUBHOCTH TPAHCIIOPTUPOBKU M XPAaHEHUS ra3a aBToO-
paMu IpezsiaraeTcsi KOHIENTYalbHbIH MPOEKT IUIaBYy4Yero XpaHWIMIa-npuyaia
BMecTuMOcThi0 50-100 MutH. M® raza. XpaHWIMIIE MOXET [TOMOYb YIPaBIIATH
HEPaBHOMEPHOCTBIO 0TOOpA Traza M3 MarucTpajgbHOrO Ta30MPOBOAA, YTO CHU3UT
PHCK NMHKOBBIX Harpy30K Ha CHUCTEMY KOMIIPUMHPOBAHHMSI U MOBBICUT CTaOWIIb-
HOCTh pabotel. Hannume xpaHmimiia no3BojuT ObicTpee u Ooisiee 3(h(HEeKTHBHO
3arpyxatb cyia KIII', cokparias Bpemst IpocTost M yBeJMuuBast o01yto s dex-
TUBHOCTB JIOTUCTHYECKO 1end. [IinaByyee XpaHUIIHIIE MOXKET BBICTYIIATh B POJIH
Oydepa, 4ToO 0OCOOCHHO BaXXKHO B YCJIOBHSIX KOJICOAHUH CIIpOCa U TPECITIOKCHHUS
Ha pBIHKE Ta3a. BO3MOKHOCTh NepeMeIleHNs] XPaHUIIHMIIA MOKET OBbITh I10JIe3Ha
B PErHOHAX C U3MEHSIOIIMMCS CIIPOCOM Ha T'a3 WK B cllydae U3MeHeHHs: uHppa-
CTPYKTYPBI.

Pa3zpaboTka Takoro xpaHwiniia TpeOyeT TIIATEIbHOIO MPOEKTUPOBAHHS C
YUETOM BCEX acleKTOB 0€30MTaCHOCTH, KOJIOTHUECKHX HOPM U 3KOHOMHYECKOH
1esiecooObpaszHocTu (pPUCYHOK 1).

XpaHUIHIIEe KOMIIPUIMUPOBAHHOTO (C)KaTOro) MPHPOIHOrO ra3a B MOpe, CO-
JieprKallee CTajlbHbIe W/WIM KOMIIO3UTHBIE TPYObl, OalJIOHBI MJIM WHBIE Tep-
METHYHBIE €MKOCTH, B KOTOPBIX aKKyMYJHUPYETCsS HPUPOJHBIM a3 WIM CMECH
yTI€BOAOPOAOB, MO/ AaBieHHeM B auanazoHe 50 — 300 atm., ycTpoiicTBa st
3aKa4KH M BBITPY3KHU YTIJIEBOJOPOJIOB, OTIMYAIOLIECECS TEM, UTO C IIEJIbIO ITOBBIILIE-
HUs 0€3011aCHOCTH XPaHEHHsI U YMEHBIICHHUS IO U 00beMa, 3aHUMaeMOoro
XPaHWINIIEM, OHO Pa3MelaeTcsi Ha OBEPXHOCTH MOPS MM MHOTO BOJOEMa Ha
0e30MaCHOM PACCTOSIHUM OT TMOPTOBBIX coopyxkeHui [2]. Huxke mpepcraBieHs
KOHCTPYKTHBHBIE 0coOeHHOocTH Xpanmimina KIIT.

1. IInaByuee xpaHwinIie pasaeieHo Ha O0Joku (2) (ci0oH) C MOCIOMHBIM Io-
PHU30HTAJIBHBIM M B3aHMMHO TIEPICHIUKYIISIPHBIM PACIIOJIOKEHUEM TPYO, TIpHYeM
OJIOKH COEJIMHEHBI JIPYT C JIPyrOM Ta30BBIMU MAarkCTPAJIIMH BEICOKOTO JIaBJICHUS
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(4) c ypaBHuTenbHBIME (5), 3amMTHBIME (6) 1 oOpatHbIMHK (7) KilanaHaMu, o0e-
CIEYMBAIOIIMMH I0J/ICPXKAHUE JIABJICHUS] BBITPY3KH, MAaKCUMAJILHO TIOJIHOE OI10-
poxHeHHe TpyO C ra3om, a eMKOCTb I'a3a B KaXJIOM CJIO€, 10 MEHbIIeH Mepe, B 2
pasa MpeBbIIAET eMKOCTh I'a3a B TPAHCIIOPTHUPYEMOM CYJI0BOM MoxyJe [3].

2. Kaxnplii ciiolf XpaHWINIIA COSJIMHEH MarucTpaiblo BEICOKOTO JIaBJICHHS C
TPaHCIIOPTHBIMU eMKOCTsIMU (13).

3. B mpoMexyTKax MEKAy TpyOaMu CIIOS Pa3MENIatoTCs TPYObl MM WHBIC
ycrpoiicTBa (8), coeprkalux maMeracsiiui ra3 (Harpumep, yriIeKucibli), o/
JIaBJICHUEM.

LDHU-"U | | | s |
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Pucynok 1. Cxema xpanunuwa-npuvana KIIT.

1 — xpanunuwe 2aza, 2 - 610K mpyo, 3 — OROPHASL KOHCIMPYKYUSL C KEBLAPOBLIM
HOKpbImuem, 4 — 2a30npo6oo BblCOKO20 0ABNEHUsL, 5 - YPAGHUMENbHbLU KIANAH,
6 — nPedoXpanumenbublll KIanas, 7 - oopammwiil Kianau, 8 - mpyowl ¢ niame-
eacawum eazom, 9 - ymasxcensaowee ocnosanue, 10 - axopuas cucmema, 11
- aIOMUHUEBO-MAcHUesble npomekmopbl, 12 — komnpeccop, 13 — nooeoodsuuil
2azonpos6od, 14 — eooa.
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4. Ilns obecrieyeHUsl YCTOWYMBOCTH U BO3MOXKHOCTH TIEPEMEIICHUS YCTPOii-
CTBa HAJ MMOBEPXHOCTHIO BOJIOCMA, XPAHWIIUIIE COJICPKHUT CHEMHBIC YTSKEISIIO-
1€ YCTPOICTBA U IKOPHBIC cucTeMbI (10) IUIst ero 3aKperuieHus Ha JTHE BoJoeMa
[4].

5. Kaxplii cioit TpyO CBsi3aH C JOKHUMHBIM KOMIIPECCOPOM BBICOKOTO JaB-
nenus (12), mpuyeM B Ka4yecTBE ITOrO YCTPOHCTBA MOTYT HCIIOJIB30BATHCS KaK
BEPTUKAJBHBIC TPYObI, TAK U MOJBOIHBIC PEBOJILBEPHBIC OYH, CBSI3aHHBIC ¢ Oepe-
TOBBIMH XPaHWIUIAMHI KOMIIPUMHPOBAHHOTO T'a3a, MAarUCTPAILHBIMU TPYOOITPO-
BOJIaMU, CyJIJaMH WJIH KOHTEHHEpaMH ¢ KOMIIPUMHUPOBAHHBIM Fa30M.

6. C LeNpro 3alUThl OT KOPPO3UH, XPAHIIIHUINE COACPKUT CHCTEMY MPOTEK-
TOPHOU 3alUTHI, HAPHUMEP B BHJE MPOTEKTOPOB (11), COCMUHEHHBIX C KaXKIBIM
CJIOEM 3JICKTPUYCCKON CBSI3bI0, M 00CCIICUMBAIOIIMX OTPHIATCIBHBINA MOTCHIIHAT
TpyO B Kaxx1oM cioe B quanaszone 0,6 - 0,8 B.

7. Kaxnplit cioll TpyO COeAMHEH MarucTpajsiMd BBICOKOTO jaBieHus (4) ¢
HUCTOYHHKOM HPUPOIHOTO rasa (TpyOorpoBOJl, MOA3EMHOE XPAHUJIMIIE) U KOM-
MIPECCOPOM BBICOKOTO JABJICHUSI, IPUYEM KOMIIPECCOP BBICOKOTO JABJICHUS MO-
JKET pa3MelIaThCs Ha CaMOM yCTPOWCTBE.

8. XpaHunuie o0JiafaeT MEePeMEHHOMN IUIaBYYECThIO U COICPIKUT CPEICTBA
JUTSI U3MEHCHUS €r0 MECTOTIOJI0KCHUS B BEPTHKAJILHOM HAINPABICHUH U CPEIICTBA
JUTsl aBTOHOMHOT'O TIEpEeMEIIEHHsI B pejiesiaX akBaTOPUU MOPCKOTo mnopra [5].

9. YCTpOMCTBO CBSI3aHO C JI0O)KMMHBIM KOMIIPECCOPOM BBICOKOTO JIaBJICHHUSI,
00eCIICYMBAFOIIUM TOJICPIKAHUC JABJICHUS B YCTPONCTBE TI0 MEPE OMOPOIKHCHHUS
Tpyo [6, 7].

10. [ToBepXHOCTh XpaHUJIMIIA 3aNIUIIECHA OT OCKOJKOB MPU B3PBIBE YCTPOUi-
CTBa.

Cranbabie emrocty st xpaneHus KIII™ 1 obecrnieunBaroT HEOOXOAUMYFO IPOY-
HOCTB ¥ 0€30IIaCHOCTb JIJISl XPAHCHHUS Ta3a 101 BBICOKUM JaBlicHHeM. Pa3nernenue
eMKOCTeH Ha OJIOKH 2 MO3BOJISICT YIPABIATH MPOIIECCOM XPAHCHUS U O0Jieryaet
o0cCTy’)KuBaHUE. DTO TAKXKE MOXKET [IOMOYb B MUHHMU3ALIUU PUCKOB, CBSI3aHHBIX C
BO3MOXHBIMH yTCUKAMHU WU aBapusiMu. [IoKpbITHE eMKOCTEH KEBIApOM 3 MOXKET
3HAYUTEIBHO MOBBICUTh MIPOYHOCTh U YCTOMYUBOCTh K BHCITHUM BO3JICHCTBUSM,
TAKUM KaK KOPPO3UsI WM MCXaHHUUCCKUC MOBPEKICHHs. ['a30BbIC MarucTpain
BBICOKOTO JIaBJICHUS 4 HEOOXOIMMBI JiIs A(PPEKTHBHON TPAHCIIOPTHUPOBKH Ta3a
MEXIy OJIOKaMH. YPaBHUTCIbHBIC KJIANaHbl 5 MMOMOTAIOT MOJJICPKUBATH JIaB-
JICHHE, 3aIUTHBIC KJIANIaHBI 6 MPEIOTBPAIIAOT O0PATHBIN MOTOK U BO3MOXKHBIC
aBapuu, a oOpaTHBIC KJIAaHbl 7 KOHTPOJHUPYIOT HAlpaBIICHHE JIBUKCHUS rasa.
Mesx Iy MarucTpaisiMUA Pa3MeIIatoTCs TPYOBI ¢ TUIAMETacsIUM ra30M 8 O 1aB-
nerreM. CaMu OJIOKHM COCAMHEHBI C YTSOKEISIONMM ocHoBaHueM 9. COOKy pac-
MOJIATAIOTCS. ChEMHBIC SIKOPHBIC CUCTEMBbI ISl 3aKPCIUICHHS XPAHUIIUINA Ha JTHE
BogoeMa 10. C uenbio 3aiuThl OT KOPPO3HUH, MIPUMEHSIOTCS aIFOMUHHEBO-MAar-
HHUEBBIC MPOTEKTOPHI 11, COCTMHEHHBIC C KAXKIBIM CIIOEM 3JICKTPHUUCCKOM CBSI3BIO.
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B BepxHeil yacTu XpaHWJIMIIA HAXOANUTCS YCTPONUCTBO ISl 3aKaYKH M BBITPY3KH
ra3a (JI0>KUMHOU KOMITPECCOpP BBICOKOTO JaBiicHus ) 12. BHU3Y HaX0UTCS 1TOIBO-
TSI IBYHUTOYHBIN TazonpoBo 13.

PaccmoTpuM Kit0YeBbIe MOMEHTBI OIMCaHus Ipolecca 3amnpasku cygoB KT
C MCIOJIb30BaHUEM IUIaBy4ero Xxpanwimina. [IpupoHblii ra3 Ha JO)KUMHOM KOM-
npeccope MOBBIIIAET AaBJICHHUE NOCTyNAroIero raza ¢ aasiaenuem 50-100 at™ o
300 at™, uro HE0OXOAMMO JUI d(PPEKTUBHOIO XPaHEHUS! U TPAHCIOPTUPOBKH.
Janee ra3 uepe3 MarucTpaiy BHICOKOTO JABJICHHS 4 TIOCTYNaeT K XpaHWIHILy 1.
Ero pacuernas emxocts B 50 MiIH M? Iipu J1aBlIeHUH | aT™M cOOTBETCTBYET 17 ThIC.
M? KOMIIPUMHUPOBAHHOTO ra3a. JTO JOCTaTOYHO JUIsl OJJHOBPEMEHHOH 3alpaBKH
JBYX CYyJIOB, UTO yBesnnuuBaeT 3(dekTuBHOCTh onepanuii. ['opusoHTanbHOE pac-
MOJIOKEHHE TPYO M MX CBsI3b MEXKIy COOOW B cjoe 2 (WK TPYIIIE CIIOCB) Yepes
MarucTpajid BBICOKOTO JaBJICHUS 4 ITO3BOJIET CO3JaTh €IUHYIO €MKOCTb, YTO
yJIydllaeT pachpesiesieHue JaBJICHUs M YIPOILAeT MPOLECC 3alpaBKU. 3aIyck
KoMmmpeccopa 12 mpu KputudeckoMm ymeHbIeHuu aasieHus (10%) obecnieunBaet
ABTOMATHUYECKUH KOHTPOJIb 3a JJABJICHUEM B CUCTEME, YTO MUHUMH3HPYET PHCKU
1 oOecrieunBaeT MOCTOSIHCTBO Ipoliecca 3anpaBku. [Iporece 3akaHunBaeTcs, Kor-
Jla BCE TPAHCIIOPTHBIE EMKOCTH Ha Cy/THE 3aIOJHSIOTCS I'a30M 1101 He00XO0IMMbIM
JIaBJICHUEM, YTO JIeJIaeT CUCTeMY ITMOKOH 1 3(h(heKTHUBHOM.

Ha pucyHke 2 npencraBieHa cxema yCTpOWCTBa XpaHHMIIHIIA.

. JoxumHas .
Miragompaizzunl komnpeccoprast | L[Byxé{oum'ig-:)bm |‘
TIpo} e TpybonpoBoa

Katonnas KUIT n
3aIMTa ABTOMATHKA
TlonTonb!
B3PBIBA

Pucynok 2. Cxema ycmpoucmea xpanunuua.
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PACYET MNAPAMETPOB IIJIABYYET'O XPAHUJIMIINA KIIT' U
PACYET EI'O IINTABYYECTH

3akupoBa I'yabnyp CargatoBHa
KaHOuOam mexHu4eckux HayxK, 0oyexm

CycnoBa Anéna BuraibeBHa

cmyoenm

Canxm-IlemepoOypeckuil 20pHblil YHUGEpCUMEN UMNEPAMPULDL
Examepunwi 11,

2. Canxm-Ilemep6ype, Poccus

Annomayus. B pabome npedcmasiien NpoeKm MOPCKO20 XPAHUIUUA
KOMIPUMUPOBAHHO20 NPUPOOH020 2a3d. Paccuumanvl napamempuvl niagyuezo
xpanunuwa KIIT'. Ilpouszseden pacuem niagyuecmu Xpanuauud.

Knrouesvie cnosa: npupoonwiii caz, xpanunuwe, KIII, mpyowvi, niagyuecms.

Abstract. The paper presents the project of offshore storage of compressed
natural gas. The parameters of the floating storage of CNG are calculated. The
buoyancy of the storage has been calculated.

Keywords: natural gas, storage, CNG, pipe, buoyancy.

B cBsi3u ¢ NONUTHYECKUME, SKOHOMHYECKUMH U TEXHOJIOTMYECKUMH PUCKa-
MH, a TaK)K€ HEIOCTATOYHBIM BHUMAaHHUEM K TEXHOJOTHSM OBICTPOW 3aIipaBKu
CY/IOB-Ta30BO30B C MHOTOYHCIIEHHBIMU EMKOCTSIMH, CYHIECTBYET HEOOXOIUMOCTh
MPUMEHEHHsT HOBOTO crocoba TpancrmoptupoBku KIIIN mo mopro. HanGomnbimii
MHTEPEC BhI3BIBACT CIIOCOO MOTPYy3KH/pa3rpy3Ku B Mope. B cBsizu ¢ atum npejia-
raercst KOHLENTYalbHbIH MPOSKT MOPCKOTO XPaHMIHIIA-IPHUYAIa BMECTUMOCTBIO
50-100 mutH. M3 rasa. Mcrnosip30BaHue XpaHWIMINA TIO3BOJIMT CHU3UTH HEPABHO-
MEPHOCTh O0TOOpa Ta3a OT MAruCTPAIBLHOTO Ta30MpoBoJa (0TBOJA), UCKIIOUYUTH
MUKOBBIE HATPY3KU HA CHCTEMY KOMIIPUMHUPOBAHHS ra3a, a TAKIKE YCKOPUTD IPO-
niecc 3arpy3ku cyaoB KIII™ [1, 2]. Kpome Toro, B MOPCKOM XpaHWIIAIIE T'a3 OXJIax-
JIAeTCsl, MIOATOMY €0 BMECTUMOCTh Bo3pacTaet [3].

B npenymunx ucciaenoBaHusx ObUT PACCMOTPEH MPOEKT IKCILTyaTalli MOp-
CKOTI'0 XpaHHJIHINA KOMIIPUMHUPOBAHHOTO Ia3a, pacCMOTPEHa ero KOHCTPYKIIMS
[4].

IIpousBenem pacuér konmuecTBa TpyO B XpaHunwmiie [5].
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Hcxonnbie 1aHHbBIC: pr=50 witH. M*; D=1220 mm; t=39 mMMm; p=275 atm.
1. O0BEM npupoHOTO Ta3a pu 1 aTM., KOTOPBIN MPUXOIUTCS HA 1 M TPyOBI:
_m-(D-2t)* - 3.14-(1.22 —2-0.039)°

: ‘1=1.024m% m. (1
2. O0BEM KOMIIPUMHUPOBAHHOTO (CKATOr0) rasza Ha 1 M TpyOBbI:
V.= 275V = 275-1.024 = 281.679 M3-M. 2)

3. O0OBbEM XpaHWIHIIA [0 YCIOBHIO COCTaBisteT 50 MJIH. M3, 3HAYMT OOIIas
JUTMHA BCEX TPYO COCTaBUT:
50 - 10°
=——— =177.506 kn. 3)
281.679
4. PaccunTaem obmiee gucio TpyO B K&KIOM CJI0€ M BRICOTKY XpaHWHIa [6].
Ha croif mpoonsHBIX TpyO UIMHON 96 M IPUXOAUTCS:
I 48

op
= = 39 6. 4
" T (D+2-t.)+001 (1.220+2-0.005)+0.01 R “)
Ha croif monepevnbIx TpyO AIHHOMN 48 M IPHXOIUTCA:
I 96
n = % 78 Tpy6. ®)

momP (D 4+2-t,.)+ 001 (1.220+ 2-0.005) +0.01
OO6mras qrHa MPOJOTBHBIX TPYO OJHOTO CIIOS:

Ew1=nw-96=58-96=3?44m. (6)
OO01ast [yIMHA MOTIEPEUHBIX TPYO OJHOTO CJIOSI HAXOAUTCS aHATIOTUYHO:
Inunwl = Mggnep " 48 =78-48 = 3744 M. 7
KomnuectBo cinoér pr6 XpaHWiInIa COCTaBUT:
N, = 12;326 48 cmoés . ®)
Toraa BbICOTA XpaHUIIMILA COCTABUT:
h)q.: =48-(1.224 2-0.0054+0.01) ¥ 60 m . 9)

Takum 00pazom, XpaHeHHE KOMIIPHMHPOBAHHOTO Ta3a OCYIIECTBIACTCS B
CTaNBHBIX TpyOax. BHemHuit tuametp Tpy0 — 1220 MM, TomKHA CTEHKHA — 39 MM,
BHYTpeHHUH auameTp — 1142 mm, mmHa cextmm 12 M. Macca onHoU TpyOB! 63
n3ossyn — 744.,43 xr. [Tno1a s BHyTpEHHET0 ToTiepedHoro ceueHus — 0,431 M2,
Pasmeps! xpanmmmma: amraa 100 M, mupuHa 50 M, BeicoTa — 60 M. O0mas mimHa
Tpy6 B Xpanwiuine — 177,506 kM. PacuetHas eMkocTh Xpanmiuina 50 MitH. M> (¢
yueTroM mBapToBkU K xpanwiuiy 2 cynos KIIIM no rexnonorun COSELLE mnu
VOTRANS). IIpoektHoe maBneHme ra3a — 275 at™. (Tabmurma 1).
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Taonuua 1.
Ilapamempuor xpanunuwa.
XapakTepucTUKA 3HaueHue
JlnrHa XpaHuauia 100 m
upuna XxpaHunuia 50 M
Beicora xpanmiuina 60 M
OO0uras anuHa TPYO B XpaHMIUILE 177.506 xm
Towa b XpaHuIrIna 5000 m?
PacuérhHas éMKOCTb XpaHHIUIIA 50 muH. M

B tabnuie 2 npuBeeHb TEXHUUYECKHE XapaKTEPUCTUKH TPYO, COCTABIISIOIINX

KQKIbIH CJIOM IPOEKTUPYEMOr0 XPAHUIIUILA.

Taonuua 2.
Texnuueckue xapakmepucmuxu mpyo.
XapaKkTepucTuKa 3HaueHUe (AUANA30H)
BHemHmii auamerp cTaibHON TPYOBI 1220 MM
TonmuHa CTEHKU CTaIbHOU TPYObI 39 MM
[Inomaab BHyTPpEHHETO MONEPEYHOr0 CEYEHUs CTAIbHON 0.431 »?
TpyOBI
JlnuHa cexipm TpyOb! 12 m
Jlnuna TpyOsI B ciioe 96 1 48 m
OO0mras anrHa TPYO B Clloe 177.506 xm
Pabouee nasienue B Tpyoe 275 atm.

Pacuér mmaBy4ecT# XpaHHIHILIA.
O0BéM xpanuumma (¢ yu€ToM MarucTpaiei BEICOKOTO JaBIICHHS):

V=ga-b-h=100-50-58 = 300000 rm®.
F,=p, gV, = 1025-9.81 300000 = 3015.54 MH .

Macca Bcex TpyO:

(T'E'Dz ﬂ-dmz)
m = ———|p. L=

4 4

_ (314 1.22%  3.14-1.142°
B 4 4

) -7800-177506 = 200343013 kr.

Cuna TsKecTH, JeUCTBYONAs Ha XPaHUIIHIIE:
F =mg = 200343013 -9.81 = 1964,7 MH .

(10)
)

(12)

(13)
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TPEBOBAHHNS K MOPCKOMY XPAHUININY-ITIPUYAJTY JJISL
KOMIIPUMHUPOBAHHOI'O I'A3A
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Mypun Baagumup MutpreBuy

cmyoenm

Canxm-IlemepOypeckuii 2opHulil yHugepcumem umnepampuybl
Examepunwi 11,

2. Canxm-Ilemepoype, Poccus

Annomayun. Asmopamu paccmampueaemcs NepcnekmueHas mexHoI02us
Xpanenusi U MOPCKOU MPAHCHOPMUPOSKU KOMAPUMUPOBAHHO20 NPUPOOHO2O
eaza.  Cehopmynuposanvl  mpebosanusi K MOPCKOMY — XPAHUIUULY-NPULATLY
KOMIPUMUPOBAHHO20  NpupoOHo2o 2asa. Ilpouzeeden ananuz nosicapuou
U  npomvluiieHHou be3onacHocmu o0Owvekma. IIpeonoscennas mexHoI02Us
NO360J5IEM  CYWECMBEHHO COKPAMUMb  3ampamvl  HA  MPAHCHOPMUPOBKY U
obecneuums becnepebolinvie NOCMABKU 2a3d.

Knrwouesvie cnosa: cocamulii 2as, xpanuiuwe-npudai, KOHMeUHeposos, cyod-
2306030l

Abstract. The authors consider a promising technology of storage and marine
transportation of compressed natural gas. The requirements to the offshore
storage-berth of compressed natural gas are formulated. Fire and industrial
safety of the facility is analyzed. The proposed technology makes it possible to
significantly reduce transportation costs and ensure uninterrupted gas supplies.

Keywords: compressed gas, storage-berth, container, gas vessels.

TexHoMorHsI KOMIPUMUPOBaHHOTO TipupoaHoro raza (KIII') neicTBuTensHO
MIpeICTaBIseT COOOM MPOPHIBHOM MOIX0 K MOPCKOM TpaHCTIOPTUPOBKE rasa. Pac-
CMOTPUM OCHOBHBIE IPEUMYIIIECTBA, KOTOPBIE JENAIOT 3Ty TEXHOJIOTHIO NPHBIIE-
KarenpHOM. TpaHcnopTupoBanue npupoaHoro raza Ha cyznax KIII' B Gamronax
moJ; faBineHrneM 10 25 MIla mo3BosiseT yMEHbIINTE 00BEM Ta3a MO CPaBHEHHIO
C ero OOBIYHBIM COCTOSIHHEM, YTO 3KOHOMHT ITPOCTPAHCTBO M OOJIEr4aeT TpaHc-
HOPTHPOBKY.
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[TockoabKy KOMIPUMHPOBAHHBIN I'a3 MEHEE MOABEPIKEH MOTEPSM IIPU TPaHC-
MOPTHPOBKE O CPABHEHUIO €O CxKIKEeHHBIM razoM (CIIIY), 3To MOXKeT MpUBECTH
K Oosiee 3(p(heKTHBHOMY HCIIOJIB30BAHHUIO PECYPCOB M CHMIKEHHIO OOIIMX 3aTpat
Ha TpaHcnoptupoBky (norepu KIII' menbme 4%, B To Bpems kak morepu CIIT
COCTaBJISIOT 0KOJI0 8-12%) [1].

I"a3 mepeBo3uTCs Ha CyJHE B KOHTEHHEpaxX WK TpyOax Moj BHICOKUM JIaBlie-
HUEM IpU TeMIepaType cpeabl Win npu oxiaxaeHuu ao -50 °C. Oto no3ponseT
COKOHOMMUTB Ha CTPOUTENBCTBE 3aBO/I0B BEICOKOM CTOMMOCTH I10 CHKMKEHUIO rasa,
0OBIYHO pa3MeIaroNXcs Ha Oepery y Mopsi.

OcnoBHas xonuenuus KIII'-TexHOnIOrnu 3akiro4aercss B CXKaTUU IEpes ero
3arpy3Kkoil Ha crenuaau3upoBaHHbIE cyja. [IpupoaHBIi ra3 nocrymaer U3 moj-
BOJISIILICH MarucTpaiy WIM XPaHWIUINA U ITPOXOJHUT Yepe3 KOMIIpeccopHoe 000-
pyJOBaHHE, TI€ OH CXKMMAeTCsl 10 HEOOXOIMMOTO JaBJICHHS. DTO IO3BOJISET
YMEHBIIUTh 00BEM ra3a ¥ HOBBICHTH €r0 TPaHCIIOPTUPYyeMOoCTh. Temnepartypa u
JlaBJIEHUE KPUTHYECKU Ba)KHBI AJIS Mpoliecca cxkaTus. bosee BrIcOKoe TaBiieHHUE
MIPUBOJUT K OOJIBIIEH TIIOTHOCTH ra3a, YTo MO3BOJISIET TPAHCIIOPTHPOBATH €r0 B
OoJsiee KOMIAKTHBIX oObemax. Temreparypa Takxke BiIUseT Ha YPQEKTUBHOCTH
C)KaTUsl U CBOMCTBA rasza. YBelIMYEHHE IJIOTHOCTH Ta3a MpU MOBBIIICHUH JaBlie-
HUsl 1103BoIsIeT Oosiee 2(peKTHBHO MCIONIB30BATh IPOCTPAHCTBO B OAIIOHAX M
CHU3HUTbH TPAHCIIOPTHBIE 3aTPATHI.

B npenpiaymux ucciae1oBaHUAX aBTOPAMU MPEI0KEHO MOPCKOE XPaHWIINIIE
KOMIPUMHPOBAHHOTO MPUPOAHOrO rasa, MpeHa3HAueHHOE JUIsl €r0 XpaHeHUs U
3anpasku cynoB KIIT'. Xpanunuie pacrosnaraercs B akBaTOPUU MOPCKOTO IOpTa
Ha PAaCCTOSIHUH OT COOPYIKEHHUI IOpTa, 00ECIIEYMBAIOIINM MOXKAPHYIO M DKOJIOTH-
YeCcKyr0 0e301MacHOCTb.

[Ipoananm3upoBaB pOCCHHCKHE M 3apyOe)KHbIE KOHIENTYaIbHBIE HMPOEKTHI
CYZIOB-Ta30BO30B M KOHTEHHEpoB030B s TpancriopTupoBku KIII™ chopmynupo-
BaHbI CIIEAYIOIIME TpeOOBaHMS K IPOSKTUPYEMOMY XpaHHIHILY-TTpryany [2, 3].

1. Be3omacHoe paccrosinne: Pacnonoxxenue xpanmwiuima-npudana KIIIN Ha
paccrosinuy He MeHee 1500 M oT OpTOBOM MH(MPACTPYKTYPHI U JPYTHX XpaHHU-
T 00ecieunBacT 0E30MacHOCTh M MUHHMHU3UPYET PUCKH B CiTydae aBapwii [4].

2. Oobem u naBiaenne: OobeM B 50 MitH M? (¢ yuerom 20 %) u 1aBlieHHE HE
MeHee 275 aTM. COOTBETCTBYIOT TpeOOBaHMM sl 3 hEeKTHBHOI 3ar1paBKu Cy/10B
n obecriedeHust He0OXO0AMMOro 3araca.

3. OnHoBpeMeHHasi 3ampaBKa: Bo3MOXHOCTb OJHOBPEMEHHOW 3alpaBKU
nByx cyznos KIII' moBelmaet 3¢ (peKTHBHOCTD ONepanuii U CoKpaiaeT BpeMs Ipo-
cros [5, 6].

4. IlpnyajabHoe ycTpoiicTBO: XpaHWIUILE, CIIOCOOHOE OJAHOBPEMEHHO 00-
CIIy)KMBATh J[Ba CY/IHA, YBEIMYMBACT €ro (JyHKIMOHAIIBHOCTh U SKOHOMHYHOCTb.

5. Bpems 3arpy3ku M pasrpy3KH: YCTaHOBJICHHBIE JINMUTBI Ha BpeMs 3a-
rpy3ku (He Oosiee 48 4yacoB) u pasrpy3ku (He Oosiee 24 4acoB) CIIOCOOCTBYIOT
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OINTHMU3AIMHU OTIepalii ¥ MOBBIMICHNIO 001Iel (PEKTUBHOCTH PabOThI XpaHH-
JUIIA.

6. M3osmpoBannbie TpyObl: Xpanenue KIII' B cTanbHBIX MM KOMIIO3UTHBIX
Tpybax nox nasinenueM 300 aTM. ¢ yuyeToMm 0O€30IaCHOCTH M KOHTPOJISI COCTOS-
HUSL TPYO — 9TO KITFOUEBOMH MOMEHT JJIsl IPEIOTBPALICHUS YTEUEeK U 00eCIeueHHUs
JIOJITOBEYHOCTH. TpyOBl TOJDKHBI PACIoyIaraThesl MOMEPEYHBIMU CIIOSIMH, COEJIHU-
HEHbI MEXJ1y COOOH MarucTpajsiMi BBICOKOTO JIABJICHHS, COJIEPKATh yIpaBisie-
MbI€ TIPEAOXPAHUTENIbHBIC U 3alIOpHBIE KIIalaHbl, YyCTPONUCTBA Ul AUATHOCTUKU
TEXHUYECKOTO COCTOSIHHUS.

7. InarHocTuka cocrossHusi: Hamuune cpeacTB AUarHOCTUKH [l KOHTPOJIS
TEXHHMYECKOTO COCTOSIHUSI BO BPEeMs SKCIUTyaTalll KPUTUYECKU BaXKHO JUIsi 00e-
Crie4eHus 0E30I1aCHOCTH M HaJIS)KHOCTH.

8. 3ammTa oT pHCcKOB: Mephl 3alUTHl OT BO3TOPAHUH, B3PBIBOB U OCKOJIOU-
HOTO MMOpaKeHUs1 00ECIeYHBaIOT JOMOJIHUTEIbHYI0 0E3011acCHOCTh KakK Ul Xpa-
HWININA, TaK U A7 OKPY KAIOLIEH Cpe/bl.

9. YnpaBasiemas miaBy4yectb: CrocOOHOCTh XpaHWIIMIIA K OYKCUPOBKE U
HaJIMYMIO CMEHHBIX TOHTOHOB U PUTPY30B J100aBIIsieT FTHOKOCTH B AKCILTyaTalluu
U PEMOHTE.

10. 3anpaBka ot TpydompoBoaa: [loakitoueHne K AByXHUTOYHOMY TpyOoO-
MPOBOJIy BBICOKOTO JaBIICHUSI 00ECIICUMBAET HAJCKHYIO MOCTaBKY Ta3a U KOH-
TPOJIb 32 IPOLIECCOM.

11. PazHooOpa3ue 3anpaBku: Bo3MOXXHOCTB 3anpaBKu KaK MPUPOAHBIM Ia-
30M, TaK U CMECSIMU DHEPreTHUECKHX I'a30B Ha OCHOBE METaHa pacuiupsieT GpyHK-
LUOHAJIBHOCTh XPAHMIINIIIA.

Ienpro HaCTOAIIETO NCCIIEIOBAHMS TAKXKE SIBJISIETCS OIpeieieHue 0e30MacHo-
IO PAacCTOSIHUSI XpaHWINIIA OT HHPPACTPYKTYPbl MOPCKOTO 1opTa. PaccMoTpens!
BO3MOKHOCTH HCIIOJIb30BaHUsI HHPPACTPYKTYPbI MOPCKOTO MOPTA.

IIpu BBIMOSHEHHMU aHAIN3a UCCIIEAOBAaHBl HOPMATHUBHBIE JOKYMEHTBI, POC-
CHICKHE ¥ 3apyOeXHbIe MaTEHThI, HHCTPYKIHH, METOJMYECKHE PYKOBOJCTBA U
CTaThbH POCCHHCKUX U 3apyOEKHBIX aBTOPOB. AHaJM3 aBapuil B HE(TEra3oBOM
KOMIUIEKCE JICHCTBUTEIILHO 1O{YEPKUBACT BaKHOCTH BhIOOpa O€30macHOro pac-
CTOSIHUS JUIsSl XpaHEHUsI KOMIIPUMHUPOBAHHOI'O Ta3a.

[IpoBeneHHBIN aHaNIN3 CIOCOOOB XPaHEHUsI KOMIIPUMHPOBAHHOTO I'a3a BBICO-
KOTO JIaBJICHUS MTOKa3aJl CIEyIoLIee.

[Tupoko ucnonb3yemblii B He(hTera3oBoi MPOMBIIIIEHHOCTH CIIOCO0 MO3eM-
HOTO XpaHEHUH KOMIPHUMHUPOBAHHOIO Ta3a B IJIACTaX MO3BOJISIET XPAHUTh MIIP/.
M. Ky0 raza noj nasinenuem okosio 100 arm. He MOXeT OBbITh peann3oBaH H3-3a
OTCYTCTBUSI B palilOHE MOPTOB MOIXOASIINX MOJ3EMHBIX CTpyKTyp. K Tomy ke,
9TOT CHOCO0 TPeOyeT CTPOUTENILCTBA HE TOJIBKO MOJ3EMHOI0 XPAaHWIHIIA, HO U
JIO’)KUMHOM KOMIIPECCOPHOMN CTaHLIMU U JOMOJHUTEIBHON OYMCTKHU ra3a OT BOJBI
U MUHEPAJIbHBIX IPUMECEH.
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XpaHeHHe KOMIIPUMUPOBAHHOIO ra3a B Tas3rojipAepax pa3In4yHOro THUIA B
9TOM pa3ziesie He pacCMaTpUBAETCs M3-3a HEJI0CTaTOYHOTro 00beMa xpaHeHust. [1o-
STOMY IpPHU AajbHENIIEM aHaJIU3€e Mbl PACCMATPUBAEM TOJIBKO XpaHEHUE KOMIPH-
MHUPOBAaHHOTO I'a3a BBICOKOT'O JABJICHUsS B TPYOaxX U IPyTrUX €MKOCTSIX.

VcxonHbIMM TaHHBIMHU JUI aHAJIK3A SBJSETCA XpaHEHHE KOMIPUMHUPOBAHHO-
IO ra3a B CTAJIbHBIX TPy0ax, B KOTOPBIX HAXOANUTCS IIPUPOHBIN Ta3 110]] BHICOKHUM
nmasieHueM. uametp tpy0 1220 mm (48 AroiMOB), TOJIIUHA CTCHKH — 39 MM,
muHa cekuuu 12 m. Pasmepsl xpanunuia: uimHa 100 M, mupuna 50 M, Bbico-
ta — 60 M. JlaBnenue rasza 275 atM. Pacuetnas emxocTs xpanuauina 100 MiaH. M.
KyO. (¢ yuerom mBapToBku K Xpanunuiry 2 cynoB KIII™ (texnonorust COSELLE
win VOTRANS).

OCHOBHBIMH MOPAKAIOIMMHU (AKTOPAMU MOPCKOTO XPaHHJIMIIA KOMIIPUMH-
POBAHHOTO ra3a SBJISIOTCS:

- B3pBIB (HEKOHTPOJIMPYEMOE PE3KOE BHICBOOOXKACHUE IHEPTUH 38 KOPOTKHUI
MIPOMEXYTOK BPEMEHH U B OTPaHHMYCHHOM ITPOCTPAHCTBE (B3PBIBHBIE MIPOLIECCHI);

- BO3IylIHas ynapHas BoiHa (Y B) - u30bITouHOE naBiieHue Bo Gpponre (AP cb)’
CKOpOCTHOM Hamop Bo3ayxa (AP ) u Bpems nelicteus AP »> Ha NPAKTHKE B Kaye-
CTBE OMPECISIONICrO apaMeTpa BO3AyITHONH Y B npuHUMaT H30BITOYHOE 1aB-
JIeHue BO ()POHTE BOJIHBI.

- OCKOJIOYHBIE T10JIsI, BOSHUKAIOIINE MPU B3pbIBaX WK Pa3pyLICHUSAX TEXHO-
TeHHBIX 0OBEKTOB, MPEJCTABISIOT COOOH BayKHBIM acreKT 0e30MacHOCTH; KOJIH-
YEeCTBO OCKOJIKOB, X KMHETHYECKasi SHEPrusi U paauyc pasiera. Ockoyku Tpyo B
MOPCKOM XpaHWJINIIE KOMIPUMHUPOBAHHOIO ra3a ACHCTBUTEIbHO MPEJCTABISIOT
co00i1 cepbe3HyI0 OIMTACHOCTb.

AHanu3 HOPMaTHUBHBIX IOKYMEHTOB, KaCAIOLIUXCS MOXKAPHON U IPOMBIIIICH-
HOW 0e30MacHOCTH IMPH XPaHEHUHU CXKIKEHHOro npupoaHoro rasa (CIID), cxu-
sxeHnHoro HedrsiHoro raza (CYID) u HeTenpoLyKTOB, SBISIETCSI BaYKHBIM TarioM
JUIst obecriedeHus 6e30IacHOCTH OOBEKTOB.

Vcnonp3oBanue aHaIOrWi JUIs OLEHKH MOXAPHOW M NPOMBIIUICHHOH 0e3-
onacHocty xpanwiniy KIII' BnonHe pa3yMHO, 0COOCHHO B yCIOBHSIX, KOTJa KOH-
KpEeTHbIE HOPMATUBHBIE JJOKYMEHTBI HE MPEAOCTABISIOT YeTKUX yka3aHuil. [Toa-
poOHee pacCMOTPUM ITH aHAJIOTHU M UX IIPUMEHEHUE:

1. CoortHomenne mexay CIII' u npupoaHbIM razom. Yka3zaHHOE COOTHO-
LIEHHE, COTIACHO KOTOPOMY | MIJIH. TOHH CXMKEHHOTO NPHPOJHOrO Ta3a IKBU-
BajieHTHO 1,38 mMipa. M* MpUPOJHOro rasa, IOMOraeT OLEHHUTh MOTEHIUAIbHbIE
YTPO3bI U NMOCIEACTBUS B Cllyyae aBapUIHBIX CUTyalluid. DTO BaXKHO IS pacueTa
0e30IacHbBIX PACCTOSIHUI 10 HACEJICHHBIX ITYHKTOB U 00BEKTOB HHPPACTPYKTYPHI,
4T0OBI MUHUMH3HUPOBATh PUCKH BO3JCHCTBHS Ha JIIOJICH M OKPYKAIOLLYIO CPEy.

2. CooTHOLIeHHME MeXAy HedTeNpoAyKTAMH W NPHPOAHBIM ra3omM. AHa-
JIOTHsl, COTJIACHO KOTOpoil 1 Thic. M® HedTenpoayKTOB AKBUBaJIEHTHHI 0,8 MIIH.
M? IPUPOJHOTO ra3a, MO3BOJSET OLICHUBATh YIPO3bl, CBA3AaHHBIC C yTEUKAMH U
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BO3rOpaHUEM HE(PTENPOIYKTOB. DTO TAaK)Ke IOJIE3HO JUIsl pa3paboTku Mep 0e3-
OIACHOCTH U 3alUThI OT BO3MOXHBIX aBapuil.

OTH COOTHOIIEHHSI MOTYT OBITh MCIOJIE30BAHBI JUIsl YCTAHOBJICHHS PEKOMEH-
JIOBAHHBIX PACCTOSIHUI MKy XpaHWINIIEM KOMIIPUMHPOBAHHOTO Ta3a U JIPyTH-
MU 00BEKTaMH, TAKUMH KaK JKHJIbIE 30HbI, IPON3BOJICTBEHHBIE TOMEILCHHUS U TIOP-
TBI. DTO ITOMOTaeT 00ECIeYnTh HEOOXOMMBIH YPOBEHBb 0€3011aCHOCTH U CHU3UTH
pucku. JlaHHBIE aHAJOTUU SBIISIOTCS NMPUOIMIKCHHBIME M MOTYT HE YYHUTBHIBAThH
BCeX (haKTOPOB, TAKMX KaK OCOOCHHOCTH KOHCTPYKIIMU XPAHWIHUIL U XapaKTepH-
CTUKHU OKPYXAloIIei cpeibl.

AHan3upyeMblii CBOJI NPaBWII YCTaHABIMBAET TPEOOBAHUS MOXKapHOU Oe3-
OIACHOCTH K XPaHWJIMIIAM CXKIKEHHOT'O pupoiHoro rasa (nanee - CIIIN), B koro-
poix CIII" comepskutcst B HaI3eMHBIX JIBYXO0O0JIOYEYHBIX pe3epByapax ¢ MOJTHOM
repMerusanuei. B oTiimune oT XpaHWIMIIA KOMIIPUMHPOBAHHOTO IPHPOIHOTO
raza CIII" HaxoauTcst O]l HU3KUM JIaBJICHHUEM.

MuHUMaJbHBIE TIPOTHBOIIOKAPHBIC PACCTOSHUS TOJDKHBI cocTaBisiTh S00 M.
Opnnako B3pbIB 1 noxap xpanwinma CIIIT MeHee omaceH, ueM B3pBIB U MOKap
XpaHWINIIAa KOMIPUMHUPOBAaHHOTO ra3a nox aasienueM 300 atm. Haubonee Be-
posiTHBIN cueHapuit paznutus CIII' — 3To mocTeneHHoe ucapeHue MpoayKTa, Co-
NpOBOJKAAIOIIeecss 00pa3oBaHUEM T0XKapo- B3pHIBOOIIACHOTO obJyiaka. A Hambo-
Jiee BEPOSITHBIN CLIeHapHid aBapuH X PaHHUIIHIIA KOMIIPHMHUPOBAHHOTO IIPUPOIHOTO
raza — BbIOpOC OOJIBIIOTO KOJIMYECTBa METaHa, 0Opa3oBaHME B3PHIBOONACHOM
cMecH, peiid obiaka 1o HanpaBJICHHIO BeTpa (IIpHUeM Ha 3HAYUTEIILHOE PAcCTO-
SIHUE) ¥ MOCIIEAYIOIIUH B3pbIB. K TOMy JKe B IIepBOM Cilydae MOXHO IpeHeOpeyb
OCKOJIOYHBIM MOPAXCHUEM, a BO BTOPOM Heub3sl. [loaToMy aHanm3upyemsle Tpe-
OoBaHUs cieyeT pacCMaTPUBATh TOJIBKO KaK CIIPABOYHBIE.

OmnacHoe ra30-Bo3/1yIIHOE 00JIAKO MOXKET PacIpOCTPaHSATHCS Ha PacCTOSHHE
2-3 KM OT MeCTa ero BO3HHKHOBEHHS, YTO TPEOYeT TIIATEeIbHOrO IJIaHUPOBAHUS
M OIICHKU O€30IaCHBIX PACCTOSHUH JI0 YKWIBIX M MPOMBIIIICHHBIX 00bEKTOB. B
teuenue 200-300 cexyH 1 rocie o0pa3oBaHus 00JIaKa CyIIECTBYET BBICOKAs BEPO-
ATHOCTB €ro BociuiameHeHus. [Ipu neronanuum o0naka pa3pylieHus 31aHuH MOTy T
HaOJII01aThCs Ha PAacCTOSIHUM 10 7 KM. [lonmHOe moBpexieHne 00bEeKTOB MOXKET
MPOU30MTH HA PACCTOSHUU 10 2,5 KM, 4TO TAaKXKe yKa3bIBaeT HAa HEOOXOIMMOCTh
coznanus OydepHbix 30H. Kputuueckuii pazmep [1/1J] MmeTaHa cocTaBIsieT OKOJIO
5 KM.

BbIBOIBI O HEOOXOAMMOCTH YCTAHOBJICHHS O€30M1aCHOIO PACCTOSIHUS OT Xpa-
HWIHIIA KOMIPUMHPOBAHHOTO ra3a 10 00beKTOB HH(YPACTPYKTYPHI U HACEIICHUS:

1. Be3onacHoe paccrosinue: YCTaHOBJICHHE MUHHMAJIBHOTO PAacCTOSIHUS B
3 KM OT XpaHWIHNILA KOMIIPIMHUPOBAHHOTO Ta3a 10 UHPPACTPYKTypbl MOPCKOTO
nopra JeHCTBUTEIILHO CHIDKAET PHCKH, CBSI3aHHBIC C BO3MOXKHBIMHU aBapHUSIMH.
OTO paccTosiHUE MTO3BOJISIET MUHUMHU3UPOBATh BEPOSITHOCTD pa3pyLICHUs 31aHUN
Y TPaBMHUPOBAHMS JIOCH B Cilyyae AETOHAIMY WIN YTSUKH ra3a.
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2. PacnoJiokeHne B MOPCKoil akBaTopuu: CTPOUTENIBCTBO XpaHWIMIIA B
MOPCKOI1 aKBaTOPHH Ha PACCTOSIHUM 3-5 KM OT HOpTa CO3/aeT JOMOIHUTEIbHbIN
Oydep, KOTOpBIH 3alUIaeT MOPTOBbIE OOBEKTHI U HACEJICHHBIE IYHKTHI OT I10-
TEHIMAIBHBIX yrpo3. Takoe pasMelleHne 1Mo3BOJIsIeT UCHOIb30BaTh IPHUPOIHbIC
Oapbepbl, TaKUe Kak BOJA, YTO MOKET CHU3UTh CKOPOCTh PaclpOCTPaHEHUs BO3-
MOJKHBIX ra30BO3/1yIIHBIX 00JIaKOB.

JlononHuTeNbHbBIE MEPBI IO3BOJISIT CHU3UTh U CTOUMOCTHBIE PUCKH.

Bce oTH acriexThl TOIKHBI YUUTHIBATHCS Ha ATAIe NPOSKTUPOBAHMS XPAHUIIH-
113, YTO MO3BOJIUT CO3/aTh Oe30macHyio u 3(h(eKTHBHYI0 MHOPACTPYKTYPY LIS
XpaHeHHsI KOMITPUMHPOBAHHOTO Ta3a.
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