MEXYHAPOLIHbIN LLEHTP HAYYHOI 0 COTPYIHWYECTBA
«HAYKA WU NPOCBELLLEHWUEN

HAYKA v NPOCBELLEHNE

MODERN SCIENCE
AND RESEARCH 2026

CBOPHUK CTATEM MEXYHAPO/IHOI0 HAYYHO-WCC/NENOBATENBCKOIO KOHKYPCA,
COCTOABLLEr0CA 15 CEHTABPA 2026 . BI. NEH3A

MEH3A
MUHC «HAYKA W NPOCBELLIEHUEN
2026



VIIK 001.1
BEK 60
M74

OTBETCTBEHHBIN PENAKTOP:
I'ynseB I'epman FOpbeBu4, KaHAUIAT SKOHOMHUYECKUX HAYK

M74
MODERN SCIENCE AND RESEARCH 2026: cOopuuk crareii MexIyHapOaHOTO
Hay4yHO-HccliefoBarenbckoro koHkypca. — Ilensa: MIIHC «Hayka wu [IpocBemenue». —
2026. - 52 c.

ISBN 978-5-00268-705-3

Hacrosimuit  cOOpHMK  coCTaBieH 1O  MarepuasiaM  MeXIyHapoJHOTO  HAydyHO-
uccnenoBarenbckoro koukypca «KMODERN SCIENCE AND RESEARCH 2026», coctogBiierocs
15 centsa6ps 2026 r. BT [len3za. B cOopHUKEe HAay4yHBIX TPYIOB paccMaTpPHUBAIOTCSI COBPEMEHHbIE
MpoOIEMBI HAYKH M TIPAKTUKUA MMPUMEHEHUSI PE3YJbTAaTOB HAYYHBIX HCCIIECIOBAHMI.

COopHUK TpemHa3Ha4YeH Il HAydyHbIX paOOTHUKOB, TMperojaBareyiel, aclUpaHTOB,
MarvucTpaHTOB, CTYACHTOB C IIEJIbIO MCTIOJB30BaHMS B HAYYHOU paboTe U yueOHOM AESITEIbHOCTH.

OTBETCTBEHHOCTh 32 AyTEHTUYHOCTh M TOYHOCTH ITUTAT, UMEH, Ha3BaHWW U UHBIX CBEICHUH,
a TaKkke 3a COOJIONEHHUE 3aKOHOATENbCTBA 00 MHTEJUICKTYaJdbHOW COOCTBEHHOCTH HECYT aBTOPBI
MyOJIMKYeMbIX MaTepHAaJIOB.

[TonHble TEKCTBHI cTareid B OTKPBITOM JOCTyNE pa3MelleHbl B HaydyHOU 3JIeKTpOHHOM
oubmmoreke Elibrary.ru B coorBerctBuu ¢ JforoBopom Ne 1096—04/2016K ot 26.04.2016 1.

YK 001.1
bBK 60

© MIIHC «Hayka u IIpocemenue» (UII I'ynses I'. 1O.), 2026
© Komnektus aBTOpoB, 2026

ISBN 978-5-00268-705-3



OTBeTCTBEHHBIN PEeIAKTOP:
I'ynsieB I'epman FOpbeBu4 — KaHIUIAT 5 KOHOMHUECKHX HAYK

Cocmag pedakyuoHHOU Kone2uu u opeaHu3auuoHH020 KOMUmema:
Arapkosa JI1000Bb BacuiibeBHA — JIOKTOP 3KOHOMHYECKHX HayK, Mpodeccop
Ananvenko Urops BuUkTopoBHY — KaHIUJAT TEXHUYECKUX HAYK, JOLIEHT
AHTHNOB AjNexcanap [eHHagbeBUY — TOKTOP QHUIOIOrMYECKUX HAYK, Tpodeccop
Ba6anosa IOumsa BaagumMupoBHa — JOKTOp 5KOHOMUUYECKUX HAYK, JTOLIEHT
BaramaeB baram MaHanoBHY — JIOKTOP BETEPUHAPHBIX HAYK, Ipodeccop
BaxenoBa Oubra I[IpokonbeBHAa — TOKTOp OMONIOrUYECKUX HayK, ipodeccop
Bosipckuii Jleonua AjieKcaHAPOBHY — JIOKTOP PU3NKO-MAaTEMAaTHIECKUX HAYK
By3uu Apremnii HukosiaeBuY — JOKTOp 3KOHOMHUECKUX HAyK, Ipodeccop
BypoB Anexcanap IayapaoBuy — JOKTOP MEJATOTHIECKUX HAYK, TOIEHT
BacuaneB Cepreii UBaHOBHY — KaHIU1aT TEXHUYECKUX HAYK, mpodeccop
BnacoBa Anna BaagumMupoBHA — TOKTOp UCTOPUYECKUX HAYK, TOLEHT
I'punaii JIroamMuiaa AJieKCaHIPOBHA — JIOKTOP MEIarOTHYECKUX HAYK, TOIEHT
JaBjeTmind Pammt AXMeTOBHY — JIOKTOP MEIUIIMHCKUX HAYK, podeccop
HNBanoa Mpuna BUKTOPOBHA — KaHIUAAT [ICUXOJOTMYECKUX HAYK
HNrnun Anekceii BragmMupoBuy — KaHIM1aT IOPUIAYECKUX HAYK, JOLIEHT
HNabun Cepreii FOpbeBnY — KaHIMAAT SKOHOMHYECKUX HAYK, JOIEHT
HUckanpapora I'yannapa Pudorna — 10kTop QHI0I0rHUYeCKUX HAYK, TOLEHT
Ka3znansin Cycanna lllanBoBHA — KaHAWJAT ICUXOMOTHIECKUX HAYK, JOIEHT
Kauanosa Jlionmuia IlaBjaoBHa — TOKTOp ITeAarormvaeckux Hayk, mpodeccop
Ko:xkanueBa Unnapa bakaeBHa — KaHIUIAT TICUXOJIOTHYECKUX HAYK
Kogecnukon I'ennanuii HukonaeBuY — JOKTOp TEXHUYECKUX HAYK, TIpodeccop
Kopues Bsiuecnap BaueciaaBoBud — JokTop GUI0COPCKIX HAYK, Mpodeccop
KpemueBa TaTbsana JleoHn10BHA — JOKTOp MEIArOTMYECKUX HAYK, Mpodeccop
KpbuioBa Mapus HukosnaeBHa — KaHIUAAT (IUIONOTHYECKAX HAYK, Tpodeccop
Kynu Enena BragmMupoBHa — TOKTOp IOPUANYECKUX HAYK, Mpodeccop
Kypaens Muxana BaaguMupoBuy — JOKTOp TEXHIYECKUX HAYK, mpodeccop
Mauikou Butanuii AHaTOJIbeBMY — JOKTOP UCKYCCTBOBEUECKUX HAYK
Mauiosa Upuna BukTopoBHa — KaHIUAT SKOHOMUYECKUX HAYK, TOLIEHT
Mecensimuna JlrogmMmuiaa AJieKCaHAPOBHA — JIOKTOP MTEIaroTMYeCKUX HayK, Ipodeccop
HekpacoB CranuciaaB HukosiaeBu4 — 10kTop Gunocodckux HayK, mpodeccop
Henomusimuii Ouier BiaaauMupoBuy — KaHAUAT TEXHUYECKUX HAYK, TOLIEHT
Opoben Biaagumup AJjieKcaHAPOBHY — JOKTOP BETEPUHAPHBIX HAYK, TIpodeccop
IMonoBa Upuna ButajibeBHA — JOKTOP S5KOHOMUYECKUX HAYK, TOLIEHT
IIbipkoB Bsiueciap EBrenbeBrY — KaHIUAAT NEAATOTMYECKUX HAYK, JOLUEHT
PykaBumrHukoB Buktop CTenaHoBuY — TOKTOp MEAUIIMHCKHAX HAYK, mpodeccop
CemenoBa Jluausi IxyapaoBHa — JOKTOP IICUXOJOTUYECKUX HAYK, TOLIEHT
Yayr Baagumup BacuibeBu4 — JTOKTOpP METUITMHCKUX HAYK, Mpodeccop
®uonosa Jloamuina PuMoBHA — JOKTOP TEXHUYECKUX HAYK, mpodeccop
Yucros Baagumup BiaaumMupoBud — KaHAUIAT IICUXOJIOTMYECKUX HAYK, JOLUEHT
HIBen Upuna MuxaiiioBHa — TOKTOp MEIaroriiaeckKux HayK, mpodeccop
IOpoBa Kcennss UropeBHa — kaHIUAT HCTOPHUECKUX HAYK

WWW.NAUKAIP.RU



CONEPXAHVE

TEXHUYECKUE HAYKW ... s 5

OB OMPAHUYEHHOW 3OOEKTUBHOCTM 3PK PATRIOT B XOAE AMEPUKAHO-MPAHCKOIO
KOH®MMKTA 2026 FO[A: BOEHHO-TEXHWUYECKUIA AHANI3 YA3BMMOCTEW NP OTPAXEHWN
WPAHCKNX PAKETHbIX YOQAPOB

NBAHOB POMAH BAJTEPBEBUY ... 6

COBEPLIEHCTBOBAHWE rEPMETU3PYIOLLMX YCTPOWUCTB BO3[YLIHbIX KOMMNPECCOPOB C
LIENBIO NOBbIWEHNA HAQEXHOCTW BPOHETAHKOBOIO BOOPYXEHUA N TEXHNKWA

MAMAEBA HATAINbA AHATOJIbEBHA, MAMAEB ONET AJIEKCEEBIY,

BAYINH BITAOVCITAB ANEKCEEBWY, ANIEHWYEBA TATbAHA CEPTEEBHA.......c.ooone, 10

UCTOPUYECKUE HAYKMW ...ttt 16

THE KOMETA SPEED SKATING SCHOOL AS A MIRROR OF RUSSIAN HISTORY: INTEGRATING
LOCAL SPORTS HERITAGE INTO SCHOOL EDUCATION (KOLOMNA, 1967-PRESENT)

SKRIPKINA VICTORIA YURIEVNA ..ottt 17
QKOHOMUYUECKUE HAYKU ... 22
PETMOHAbHbIN MATEPVHCKU KAMUTAN Y POXXIAEMOCTb B POCCUN: MAHENBHbBIN AHANN3
3A 2011-2024 rofbl

ACEEBA KCEHUA NMBAHOBHA........oo s 23
FOPULAMMECKUE HAYKI .......oooo b 27
THE LEGAL PROTECTION OF OBJECTS CREATED WITH THE HELP OF ARTIFICIAL INTELLIGENCE
HANICH HANNA PETROVNA ...t 28
CURRENT ISSUES OF PROTECTING DIGITAL SOVEREIGNTY

CHERNIGEL E.A., TUOMAERSI TUOHETAERAILI, HYANG YU YAQ, LIU XING......ccocovirininireiniieinns 31
NEJATOTUYECKUE HAYKW .........oooie s 35
noaxon K NPEMOAABAHUIO PA3LENA «AOEPHBIE TEXHONOT MW B KYPCE XMW

HOCOBA AHTOHMHA BACUIIBEBHA ...ttt 36
BETEPUHAPHDBIE HAYKW ...........ooo s 41
NCMOJNb30BAHWA MUKPOOPIrAHU3MOB B MPOLIECCAX MPON3BOACTBA

BEPEBKMHA MAPUHA HUKOTNAEBHA ...ttt 42
KYTIBTYPOJIOTUISL..........ooi bbb 46

ITHOKYJIbTYPHAA MNACTUYHOCTb KAPAUMOB: ADANTALINA UMK ACCUMUNALINA?
KOBAJTEHKO MAPUHA HUKOITAEBHA ...ttt 47

MEX[1YHAPO[IHbIA HAYYHO-WCCNELOBATENbCKNA KOHKYPC | MLHC «HAYKA 1 TPOCBELLEHVEN



MODERN SCIENGE AND RESEARCH 2026 n

TEXHUYECKWE HAYKWA




n MODERN SCIENCE AND RESEARCH 2026

YIK 351

06 OrPAHUYEHHON ADDEKTUBHOCTY 3PK
PATRIOT B XOE AMEPWKAHO-WPAHCKOI0
KOHOJINKTA 2026 T0/1A: BOEHHD-
TEXHWYECKWA AHAJIN3 YA3BUMOCTEM TPK
OTPAXEHUW UPAHCKWUX PAKETHBIX YIAPOB

WBAHOB POMAH BANEPbEBNY

Hay4HbIN COTPYAHWK
OrKBOY BO «BoeHHas akagemust PakeTHbIX BOWCK CTpaTErM4YecKoro HasHaveHus uMexu MNetpa Benukoro»

AHHOTaums: B cTatbe paccmaTpuBaloTCH TEXHUYECKUE U SKCMNYyaTaLMOHHbIe OrpaHNYeHns aMepuKaHCcKoro
3EHUTHO-PaKeTHOro Komnrekca Patriot, NposiBMBLLMECS B XOL€ OTPaXEHNS MPAHCKWUX PaKeTHbIX yOapoB B ame-
puKaHO-MpaHckoM KoHnukTe 2026 roga. OCHOBHOE BHUMAHWE YOENSETCS HU3KOW YCTOMYMBOCTY CUCTEMBI K
ANUTENbHOMY pacxody BoekoMnnekTa, orpaHUYeHHON CrnoCOBHOCTN K OTPaXeHUI0 CEPUIHBIX 1 KOMOMHM PO-
BaHHbIX HANETOB, 3aBMUCKMOCTU OT BHELUHEro PaaMOrioKaLMOHHOIO 1 3LUENOHUPOBAHHOMO KOHTYpa, a Takke
HebnaronpuATHOMY COOTHOLLEHMIO CTOUMOCTY Nepexsata M CTOMMOCTM aTakyHoLLX CPeacTs .

KntoueBbie cnoga: Patriot, PAC-3, CLUA, VpaH, npoTuBopakeTHas 060poHa, bannmctuieckme pakeTsl, aLle-
nonuposanHas MBO/MPO, gedhumumut nepexsaTymnkoB, OrHeBas yCTOMYMBOCTb, 06bEKTOBAS 060POHA, BOEHHbIE
Basbl.

ON THE LIMITED EFFECTIVENESS OF THE PATRIOT AIR DEFENSE SYSTEM DURING THE U.S.-IRAN
CONFLICT OF 2026: A MILITARY-TECHNICAL ANALYSIS OF VULNERABILITIES IN COUNTERING
IRANIAN MISSILE STRIKES

lvanov Roman Valerievich

Abstract: The article examines the technical and operational limitations of the U.S. Patriot air and missile de-
fense system revealed during the interception of Iranian missile strikes in the 2026 U.S.-Iran conflict. Particular
attention is paid to low sustainability under prolonged interceptor expenditure, limited capacity against serial
and combined strikes, dependence on external radar support and layered defense architecture, and the unfa-
vorable ratio between the cost of interception and the cost of attacking systems.

Keywords: Patriot, PAC-3, USA, Iran, missile defence, ballistic missiles, layered air defence/missile defence,
shortage of interceptors, fire resistance, facility defence, military bases.

AwmeprkaHo-vpaHckuin kKoHdnmkT 2026 roga cTan 0aHUM 13 Hanbonee nokasaTenbHbIX NPUMEPOB TOrO, Kak
BbICOKOTEXHOOMYHAs CUCTEMA MPOTUBOPAKETHOM 0BOPOHBI CTarkuBaeTCs C npeaenami CBoen peansHon 6oe-
BOW 3(PEKTMBHOCTY B YCINIOBMSX 3aTSHKHOTO KOoHGMKTa [1]. 3eHUTHO-pakeTHbIN komnnekc Patriot, TpagmumMoHHO
noauumoHnpyembin CoeanHéHHbIMU LLITaTamu Kak O4HO U3 KNKOYEBbIX CPEACTB 3aLMThbl OT 6anMCTUYECKUX pa-
KET Mamnon AanbHOCTW, B xoae OOEBbIX AEMCTBUIA HE CTOMbKO MOATBEPAMN MG O CBOEN YHMBEPCANBHOCTM,
CKOMbKO BbISIBUM LIENbIN P YCTOMYMBBLIX TEXHUYECKMX 11 OpraHM3aLmMoHHbIX cnabocTtent [1], [2].
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[MaBHas npobnema Patriot B paccmaTpnBaemMom KOH(MKTE 3aknioyanacb B TOM, YTO KOMMMEKC OKa-
3arncs HeQoCTaTOMHO NPUCMOCOBNEH K ANUTENbHOMY NPOTMBOBOPCTBY C MPOTMBHWUKOM, CNOCOGHBIM CuCTEMa-
TUYECKW NOBTOPSATL PaKETHbIE YAapbl U HABSA3bIBaTb ODOPOHAIOLLENCS CTOPOHE HEBBIFOAHBIN PEXUM PACcXOL0-
BaHWA JOPOrocTosLMX nepexsatunkos [3]. Mo oueHkam, onybnnKoBaHHbIM B aMepUKaHCKUX UCTOYHMKaX B
none—centsbpe 2026 roga, CLUA uspacxogoBanu okono 65 NpoOLEHTOB A0OBOEHHOro 3anaca Patriot-
NepexBaTyMKoB, a OCTaBLUMIACS 0BBbEM COKpaTUnCs A0 NpumepHo 759-827 eauHuy [1]. Ye oguH aToT dakT
nokasbIBaeT, 4yto Patriot nnoxo cOOTBETCTBYET JOrMKe BOWMHbI HA UCTOLLEHWE, TAE PELIAIOLLMM CTaHOBUTCS HE
nacnopTHas BEPOSITHOCTb NOPAXEHWUS OOHOW Lienu, a CnocoBHOCTb CUCTEMbI ANUTENTBHO COXPaHATL Tpebye-
MY NAOTHOCTb OTHS [4].

C BOEHHO-TEXHMYECKOM TOUKM 3PEHWS Takas AWHaMWKa O3HaYaeT OrpaHUYEHHYH OFHEeBYK YCTOM4YM-
BOCTb Komnrekca. [laxe ycnewHbIn nepexsaT MPaHCKOM pakeTbl B OTAESbHOM 3MKU304e He peluaeT rmaBHOM
npobnembl, ecnu Ans ero JOCTWXEHUs He0BX0ANMO 3aTpaTUTb eULMTHYIO pakeTy-nepexsaTyuk, Npon3Boa-
CTBO KOTOPOM TpebyeT 3HAUMTENbHOTO BPEMEHM W BbICOKMX PacxopoB. 10 onybrmkoBaHHbIM OLEHKaM, Ha
BOCCTaHOBIIEHME JOBOEHHOrO 3anaca Patriot nocne koHdmukTa MoryT notpeboBaTbCs rogpl, YTO CBUAETENb-
CTBYET He NPOCTO O BPEMEHHOW Neperpy3ke CUCTEMBI, @ O CTPYKTYPHON HecbanaHCMpOBaHHOCTM Mexay TeM-
namu pacxofa boesanaca u BO3MOXHOCTAMM NPOMBbILLIEHHOMO NOMOHEHNS [5].

He meHee cyulectBeHHoM crnabocTbio Patriot ctana HeobxoaumocTb nepexoaa k n3bupaTtensHom foru-
ke nepexeaTta. AMEPUKAHCKMNE UCTOYHUKIA MPU3HABamu, Y4TO B YCMOBUAX UCTOLLEHMS 3anacoB KOMaHAOBaHWE
BbIHYXOeHO ObIno npuopuTU3MpoBaTh Hanbonee onacHble MpaHCKMe pakeTbl M BECMUIOTHUKKA, YrpoXaBLLve
NIMYHOMY COCTaBY, KMKOYEBON MHAPPACTPYKTYpeE U BaxHenwmnmM Basam. MogobHas npakTika akTuiecku o3Ha-
YaeT 0TKa3 OT KOHLENUWN rapaHTUPOBAHHOMO 3LUENOHUPOBAHHOTO OTPaXEHUS yaapa U NEPEBOAMUT CUCTEMY B
PEXWUM CENEKTUBHOM 0BOPOHBI, MPK KOTOPOM YaCTb LENEN HE YHUYTOXKAETCS HE NOTOMY, YTO KOMMIIEKC UX He
BMAMT, @ NOTOMY, 4TO HE MOXET NO3BONUTL Cebe pacxofoBaTh Ha HUX OrpaHUYeHHbIN Boesanac.

[ns uccneposatens 13 pOCCUMCKON BOEHHO-HAY4HOM LLKOMbI 0COBEHHO BaxXHO NoAYepKHYTh: NogobHas
CENEKTUBHOCTb HE SBMSAETCH MPU3HAKOM PaLMOHANBHOCTU, Kak 9TO HEPeaKo NPeAcTaBnalT 3anagHble KoM-
MEHTaTopbl, @ CBUAETENbCTBYET O TEXHOMOTMYECKON U PECypCHOM OrpaHUYEHHOCTH CUCTEMBI . B pearnbHOM
KpynHOMAacLLUTabHOM KOHGIMKTE NPOTUBHUK ByaeT CTPEMUTLCS HE TOMBbKO NPoBuTb 060POHY (hn3n4ecku, HO
3acTaBuUTb 0BOPOHSAIOLLYIOCS CTOPOHY NPEXOEBPEMEHHO UCTPATUTL CBOW NepexBaTynku. MpaHckas CTOpoHa B
2026 rogy thakTM4ecku NpogeMOoHCTpUpoBana AeCTBEHHOCTb MMEHHO Takoi Mogenu aaenenus [1], [2], [4].

CyLiecTBeHHbIM HegocTaTkom Patriot octaéres u ero 06bekToBbIn xapaktep. Komnneke crnocobeH obec-
neunBaTb MPUKPbITUE OTAENbHbIX 633, KOMaHOHbLIX MyHKTOB W Y3I0B WHAPACTPYKTYpbl, OQHAKO He CO3AaéT
CMMOLLHOMO HEMpepbIBHOTO NPOTUBOPAKETHOTO MOMSA Ha BCEM TeaTpe BOeHHbIX AeicTsun [5]. B dpespane 2026
roga Reuters coobuarno, 4to Ha aBuabase Anb-Yaena aMepukaHckiue curbl nepeBeny pakeTbl Ha MOOUIbHbIE
NYyCKOBble YCTaHOBKM Ha (hoHe OxuaaHus upaHckoro yaapa. Cam no cebe aToT Lar oTpaxasn BbICOKYH CTemneHb
YSI3BMMOCTM [axe XOpOLUO 3aluLiéHHOro obbekTa 1 noaTeepxaan, yto Patriot B peanbHOCTV AEMCTBYET Kak
CPEOCTBO NOKaNbHON 3almTbl 0COB0 BaXHbIX TOYEK, @ HE Kak YHUBEPCANbHbI LUMT OT pake THOW yrpoabl [7].

Mpobnema 06beKTOBOro xapakrepa 0Cco6eHHO 0BOCTPSIETCA NPK pacnpeaenéHHbIX PakeTHbIX yaapax.
Ecnv npoTuBHUK cnocobeH OAHOBPEMEHHO MMM NOCNEe0BaTENbHO NOpaxaTb HECKOSbKO YAanéHHbIX 0Bbek-
T0B, Patriot BbIHyaeH 6o pacnbinaTbes, NM60 0CTaBAATb YaCTb HaNpaBeHW NPUKPLITUS OCnabneHHbIMK .
WpaHckas mogenb AaBneHus, cyas no OTKPbITbIM Ny6nukauusam, Kak pas v Geina paccuutaHa Ha 1o, 4Tobbl
BbIHYAUTb aMEPUKAHCKY0 CTOPOHY MaHEBPUPOBATb OrPaHUYEHHBIM KOMMYECTBOM MYCKOBbIX, PaAVNONOKaLIMOH-
HbIX CPEACTB W NEPEXBATUUKOB MEXLY HECKOSbKUMMU NPUOPUTETHBIMK panoHamu [1], [2].

OThenbHOro BHUMaHUS 3aciyxuBaeT 3aBUCUMOCTb Patriot 0T BHELUHEro pagmonoKaLMOHHOMO U KO-
MaHAHO-MHDOPMALMOHHOIO KOHTYpa. B mapTe 2026 roga nocne vpaHckoro yaapa no panoHy Anb-Yaens ooin
NOBPEXAEH aMEPUKAHCKUN PaaMONOKaLMOHHbIA KOMNeKe paHHero npeaynpexaeHns AN/FPS-132, obecne-
YMBaBLLMI Bblgavy daHHbIx Ans pernoHansHon cetu MBO/MPO [8]. Jaxe ecnu cTeneHb NOBPEXAEHNS U No-
HbIi MacwTab NocneacTBIN OCTAOTCS NPEAMETOM YTOUHEHUS!, CaM (haKT MOPaXEHUS CTOMb BAXKHOMO 3EMEH-
Ta NnokasblBaeT: 3P¢eKTMBHOCTL Patriot HeoTAenMMa OT YCTOMYMBOCTW BCEN BHELLUHEW CEHCOPHOW WH(pa-
CTPYKTYpbI. VIHbIMM CrioBamu, nopaxeHue He 0643aTemnbHO AOMKHO NPUXOANUTLCS HENOCPEACTBEHHO no HaTa-
pee Patriot, uTo6bl CHU3UTL €€ peanbHyo 60ecnocobHoCTb [8].
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Ewwé ogHon npuHumMnuanbHoi cnabocTbio SBNSeTCa 3aBucMMocTb Patriot oT gpyrux awenoHos 06opo-
Hbl, npexae Bcero THAAD. My6nukaumm o xoge 60€eBbIX ENCTBUIA NPaKTUYECKN BCeraa onuckiBanm Patriot u
THAAD cOBMECTHO, 4TO KOCBEHHO CBMAETENLCTBYET O HEAOCTATOYHOCTU BO3MOXHOCTEN Patriot kak camocTo-
ATENbHOrO CPefCcTBa NPOTUBOLENCTBUA COBPEMEHHBLIM MpaHCKUM BannucTudeckum paketam [1]. Ans amepu-
KaHCKOW CUCTEMbI 3TO O3HAYaeT, YTO 3h(PEKTUBHOCTL KOMMIEKCA AOCTUraeTCs NULb B cocTase bornee Lwmnpo-
KOW MHOTOCIIOMHOW apXUTEKTYpPbl, TOr4a Kak B M30NIMPOBAHHOM BUAE €r0 BO3MOXHOCTM OKa3blBAKTCH 3aMETHO
CKPOMHee, YeM 3TO NPUHSATO AeKnapupoBath .

TexHuyeckast cnabocTb KOMMIEKCa OTYETIIMBO NPOSBNSETCS U B HEBIAronpusTHOM COOTHOLLEHWM CTO-
MMOCTW 0BOPOHBI M CTOMMOCTW HanageHus. VipaH crnocobeH HaBs3biBaTb CoenHEHHbIM LLITaTam pacxoa Ao-
POrOCTOSLLMX BbICOKOTOYHbIX MEPEXBATYMKOB NMYTEM MOBTOPSHOLLMXCS NMYCKOB Oonee AELIEBLIX PaKETHLIX U
BecnunoTHbIx cpeacTs [4], [5]. B pesynbtate Patriot okasbiBaeTcs apheKTUBHBIM HE CTOMBKO B YHUUTOXEHUM
Yrpo3bl Kak TakoBOW, CKOMbKO B CO3AaHWN TSKENON (hMHAHCOBO-MNPOMBILLMEHHON Harpy3ku Ha camoro obopo-
HAKOLLLerocs, YTo NPy 3aTsHKHOM KaMnaHWM NpeBpaLLaeTcs B CTpaTernyeckyo ya3BuMocTb .

Mo cywectsy, koHnnKT 2026 roga NpogemMoHCTpupoBas, Yto Patriot nnoxo agantupoBaH K NpoTMBO-
BopcTBY € rocyaapcTBOM, KOTOPOE HEe CTPEMMUTCS AOBUTHCS OQHOMOMEHTHOTO MAaCCMPOBAHHOMO NPOpLIBA JH0-
Boit LeHOW, a feiCTBYET MO NIOTMKe NOCTENEHHOrO UCTOLLEHMS, Noucka crnabbix MECT U HaBA3bIBaHWS Henpe-
PbIBHOTO HanpsbkeHus 06OpOHUTENBHON cucTeme. [pu Takoi MOAENN amepuKaHckasi CTOPOHa BbIHYXAeHa
NOCTOSIHHO YBENMYMBATL pacxof boesanaca, yecunueaTb 3aLuTy OTAENbHbIX 0OHEKTOB U OAHOBPEMEHHO MUA-
pUTLCS C TEM, YTO YacTb Yrpo3 He BydeT nepexBayeHa 13-3a orpaHn4eHHOCTH pecypcos [5], [1].

[Mpn 3TOM BaXHO NOAYEPKHYTb, YTO PeYb MAET HE O YAaCTHOM HefocTaTKe Kakom-nnbo KOHKpeTHon Ga-
Tapew, a o bonee rnybokoin cucteMHomn npobneme. Patriot cosgaBancs kak BbICOKOTOYHOE CPeACTBO 0BBLEKTO-
Bon MBO/MPO, ogHako coBpeMeHHas pakeTHas 6opbba TpebyeT yCTONYMBOCTU K ANUTENbHBIM CEPUMHBIM
yaapam, K KOMBMHUPOBAHHBIM aTakam C pasHblX HaMPaBEHWiA, K BbIBOAY U3 CTPOS ANEMEHTOB BHELLHETO Lie-
reykasaHus 1 K GbICTPOMy BOCMOSHEHWIO pacxogyemoro B6oesanaca . VIMeHHO no aTuM napameTpam amepu-
KaHCKas cucTema B xofe KOHUKTa ¢ ipaHoM NpoaeMoHCTpUpoBasa He cury, a orpaHUYeHHOCTb [3].

[na Poccun v gpyrux rocygapcTs, aHanuaupyoLyx OMbIT 3TOM0 KOHIMKTA, NPUHLUMNUANBHBIA BbIBOS
3aKoYaeTcs B Criedylolem: Jaxe pasBuTas 3anagHas cucTema nNpoTUBOPaKeTHOW 0BOPOHbI OCTaéTes ysis-
BMMOW Mnepes rpaMOTHO OpraHW30BaHHbIM [AaBfIEHNEM, COYETalLLMM MOBTOPSEMOCTb MyCKOB, UCTOLLEHME 3a-
nacoB, yaap Mo CEHCOPHOW MHPACTPYKType W BbIHYXAEHHOE nepepacnpefeneHne npukpbITUS Mexay He-
CKOMbKMMM 06bekTamu [4]. B aTOM cMbICre amepukaHo-upaHckuin koHdnukT 2026 roga cnegyet paccmaTpu-
BaTb He KaK UCTOPUIO YCMELLHOTO OTPaXeHWs Yrposbl, a kak npuMep TOro, HAaCKoNbKO BbICTPO fJaxe TEXHONO-
rMyeckn passutas obopoHa TepsieT YCTONYMBOCTb, €CMN MPOTUBHUK LEMCTBYeT pacyéTnveo W nocrefosa-
TensHo [1].

Takum obpasom, komnnekc Patriot B xoge amepukaHo-upaHckoro koHgnukta 2026 roga nokasan He
CTONbKO HAaAEXHOCTb, CKOSbKO NpeAenbl CBOeN peanbHon 60eBoi apdekTBHOCTU. K ero 0CHOBHbIM criabbiM
CTOpPOHaM OTHOCATCS HU3KAs YCTOMYMBOCTb K BOWHE Ha WUCTOLLEHWE, OrpaHUYEHHbIN 3anac nepexBaTymkos,
06beKTOBbIN XapakTep 060POHbI, 3aBUCUMOCTb OT BHELLHETO PaA1oNnoKaLMOHHOIO 1 SLUENOHUPOBAHHOMO KOH-
Typa, a Takke HeBblrogHas akoHoMMKa nepexsata [1], [3], [5]. BCé aTo nossonsieT caenatb BbIBOL, YTO NpU
CTOMKHOBEHUM C MPOTUBHUKOM, CMOCOOHBIM CUCTEMATUYECKN HAHOCUTL PaKeTHble yaapbl W ajanTupoBaTb
TaKTUKy nog cnabocTu cuctemsl, Patriot nepectaét GbiTb CUMBOIOM HEYSI3BUMOCTM U NPpeBpaLLaeTcs B AOPO-
FOCTOSILLMIA, PECYPCOEMKII W AANEKO HEe BCECUIbHDIA MHCTPYMEHT NOKanbHOW 3aLuThbl.
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COBEPLUEHCTBOBARWE I EPMETU3HUPYIOLLINX
YCTPOMCTB BO3[YLLIHbIX KOMIPECCOPOB C
LIENbH) NMOBbILEHWA HAREXHOCTW

bPOHETAHKOBOT 0 BOOPY)XEHWA N TEXHWUKWA

MAMAEBA HATAJIbA AHATOJIbEBHA

K.T.H., OOLIEHT

MAMAEB OJIET ANEKCEEBUY

K.T.H., OOLIEHT

BAYNINH BNAQUCNAB ANIEKCEEBUY

KypcaHT 323 y4ebHOM rpynmb
BOEHHbIN MHXEHEePHO-TEXHUYECKUN YHUBEPCUTET

ANEHWYEBA TATbAHA CEPTEEBHA

cTapLumMi npenogasatenb kadeapbl TEXHONOMU NPOU3BOACTBA
OMCKuin aBTOBPOHETAHKOBbIA UHXEHEPHDIA UHCTUTYT

AHHOTaUWMA: cTaTbs NOCBALLEHA PACCMOTPEHMIO OAHOI 13 aKTyanbHbIX NMPOGIEM — NOBbILIEHNIO HAAEKHOCTY
M pecypca GpOHETaHKOBOrO BOOPYXEHUs U TexHukn (BTBT), koTopble BO MHOTOM 3aBUCST OT paBoTocnoco 6-
HOCTY y3MOB TPEHUS Pa3NMYHOrO BiAa. PaccMOTpeH BapuaHT 3aMeHbl TpaanLMOHHBIX MaTepuarnos nonumep-
HbIMI KOMMO3WLIMOHHBIMK, 06MafatolMMin BbICOKUMI TPUBOTEXHUYECKUMIM CBOICTBAMM, MPEAOKEHa YCO-
BEpLUEHCTBOBAHHAS KOHCTPYKLMS YNNOTHUTENbHbBIX SEMEHTOB.

KnioueBble cnoBa: HaeXHOCTb M Pecypc, MOPLUHEBbIE YNNOTHEHUS, BO3MYLIHbIE KOMMPECCopbl, NonMMep-
Hbl€ KOMMO3NLMOHHbBIE MaTepuars!.

MPROVEMENT OF SEALING DEVICES AIR COMPRESSORS IN ORDER TO INCREASE RELIABILITY
OF ARMORED WEAPONS AND EQUIPMENT

Mamaeva Natalia Anatolyevna,
Mamaev Oleg Alekseevich,
Baulin Vladislav Alekseevich,
Alenicheva Tatyana Sergeevna

Abstract: The article is devoted to examining one of the pressing issues — improving the reliability and service
life of armored weapons and equipment, which largely depend on the performance of friction units of various
types. The option of replacing traditional materials with polymer composite materials that have high
tribotechnical properties is considered; an improved design of sealing elements is proposed.

Keywords: Reliability and service life, piston seals, air compressors, polymer composite materials.

Bo3gylHble KOMMPEccopbl LUMPOKO MPUMEHSIOTCS B PaA3NUYHbIX  OTPAChsX  MALLMHOCTPOEHMS,
BbIMONHSAS B MalUMHaX W arperatax OTBETCTBEHHblE (hyHKUMM W o0BecneumBas BbICOKYt0 SPPEKTUBHOCTb W
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HadeXHOCTb TexHukn. ManorabapuTHble BO3AYWHbLIE KOMMpeccopbl nopwHesoro Tuna AK-150CB
NPUMEHSIOTCS B M3Aennsx BPOHETAHKOBOTO BOOPYXEHWS M TEXHUKM M CryxaT 4Nns Co3aaHMs HeobX0aMMOro
AaBNeHNs CXaToro Bo3ayxa B CUCTeMe 3anycka ABUratens MalvH.
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Puc. 1. Llwnm-l.qpbsaﬂ rpynna komnpeccopa AK-150CB:

1 — narseratenbHbIN KiIanaH | crynenu; 2 — BoyckHo# kianan | cryrneHu; 3 — BIyCKHOM MaTpyoOoK;
4 — nunmusap | u 1l cryneneli; 5 — narneratenbHbld kianad |l crynenu; 6 u 17 — TpyGonpoBobI;
7 — Biyckroii kinanas |1 crynenn; 8 — mwmaap Il crynenn; 9 — HarHeraTenbHBIA KianaH
Il crymenn; 10 — mopruens muwmuHApa |1 crymenn; 11 —kaprep; 12 — npuIienHon MmaTyH;
13 — 9KcHeHTpHUKOBBIH Bad; 14 — riaBHbIA maTyH; 15 — nopmens uuuHapa | u 1l cryneneit;
16 — BryckHoit kinanas Il crynenn

CtabunbHoCTb paboynx napameTpoB MOPLUHEBOrO KOMMPECCOpa 3aBUCUT OT HALEXHOM U YCTOMYNBON
paboTbl LMAMHAPOMOPLIHEBOM TPynMbl W, B MEPBYH O4epedb, OT paboTOCMOCOBHOCTM MOPLUHEBBIX
ynnoTHeHn. BosaywHbin komnpeccop AK-150CB (puc. 1) B kayecTBe YNIOTHUTESbHBLIX 31IEMEHTOB UMEET
paspesHble  MOpLUHEBbIE KOMblLia, BbIMOMHEHHbIE M3 4yryHa. B pesynbTaTe aHanu3a MOAKOHTPOSbHOM
aKCMnyaTauuM BO3AYLWHbIX KOMMPECCOPOB Ha MalumHax OpOHETAHKOBOM TEXHWKM YCTAHOBMEHO, YTO
BCNELCTBME HECOBEPLLEHCTBA KOHCTPYKLMM YNIOTHEHWUA U XKECTKIX YCMOBUIA SKCnnyaTauum (nnoxas cmaska,
3arpsi3HEHHOCTb BO3AyXa, NepemMeHHas CKOPOCTb BO3BPATHO-MOCTYNATENBHOMO ABUMXEHUS) BO BHYTPEHHIONW
nomnocTb KoMnpeccopa nonagatT abpasnBHble YacTULpbl M3 aTMOCKEPbI U CUCTEMbI CMa3KK1, YTO NMPUBOAMT K
MOBbILLEHHOMY W3HOCY YMIOTHATENbHbIX 3IEMEHTOB W COMPSKEHHBIX MOBEPXHOCTEN LMAMHAPA W MOpLUHS. B
pesyrnbTaTte 3HAUMTENbHO  YBENMYMBAIOTCH MEpeTeykn BO3dyXa Yepe3  YNAOTHEHUS, CHUKaeTCs
NPOU3BOANTENBHOCTb KOMNPECCOpa W AaBMEHWE HarHeTaHWs 4O YPOBHS, MpU KOTOPOM 3anyck Asuratens
CTaHOBWTCS HEBO3MOXHbIM, @ KOMMPECcop MOANEXWT 3ameHe. B 9Toi CBA3W, 3agaya MOBbILLEHUS
paboTOCNOCOBHOCTN 1 pecypca BO3AYLUHbIX KOMMPECCOPOB OTHOCWUTCS K 4ucny Haubonee akTyamnbHbIX
Hay4YHO-TEXHUYECKVX 3agay TpMBOMOrMM N MaLMHOCTPOEHMS.

[Insi OLEHKN TEXHNYECKOTO COCTOSIHMS, B COOTBETCTBUN C HOPMATUBHO-TEXHUYECKON JOKYMEHTALMEN, B
Ka4yecTBe MapaMeTpU4ecKoro oTkasa Obinio MPUHATO Takoe COCTOSIHME KOMMPECcopa, Npy KOTOPOM AaBneHne
B BO30YLUHOA Maructpanu He MOXeT ObiTb AOCTUrHYTO Bbiwe 13,5 MIMa npu repmMeTUyHO! BO3MYLUHOM
CUCTEME W UCNPaBHOM aBTOMaTe JaBIEHNS.
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B pesynbrate cbopa n 06paboTku CTaTUCTMYECKUX AaHHbIX 06 OTkasax BO3AYLIHbLIX KOMMPECCOPOB
Obina onpefeneHa HapaboTka B Yacax Kagoro KOMMpeccopa [0 HaCTynneHWs napaMeTpuyeckoro 0Tkasa,
MOCTPOEH MOMIUIOH pacnpeaeneHmnst 0TKa3oB KOMNPECCOPOB B 3aBUCMMOCTM OT HapaboTKK, a Takke NonyyeHa
3aBucUMOCTb 6e30TKa3HOM paboTbl KOMNPeccopoB. B pesynbrate aHanus3a ycTaHOBMEHO, YTO npu paboTe
komnpeccopoB B TeyeHne 800 YacoB BEPOSTHOCTb Be30TkasHoM paboThbl CHIKAETCS Hike BennyuHbl 0,9, 4To
SBNSIETCA NPeAesiom nokasarens HageXHOCTU 115 BOEHHOW TEXHUKU.

C Uenblo NONyYeHUs KONMWYECTBEHHBbIX OLEHOK BEMWYMHBI M3HOCA [ANA OTKa3aBLUMX KOMMPECCOpOB
bl M3MepeHbl 3a30pbl B 3aMKax MOPLUHEBBIX KOeL, OT KOTOPbIX 3aBUCUT repMETUYHOCTb YMIOTHEHWUI, 1 Ha
OCHOBaHUM [aHHbIX U3MEPEHUI NOCTPOEHbI rPadhvky 3aBUCUMOCTU U3MEHEHUS BENIMYMHBI 3a30pa B 3aMKax
Kaxgon rpynnbl NOPLUHEBLIX KOMeL OT HapaboTku B Yacax. [JaHHble rpadpukv nokasanu, Yto Haubonbiemy
W3HOCY NOABEPXEHbI MOPLUHEBbIE KOMbLa W MAMb3bl LWAUHAPOB | CTyneHun, a Takke nopliHesble konbua Il
CTYNEHW B BEPXHEN YacTL.

[MonyyeHHble MoKa3aTenuM HaLEXHOCTW CBUAETENLCTBYOT 00 akTyanbHOCTW paccMaTpuBaeMon
npobnembl 1 MOKa3bIBaOT, YTO MOBbILIEHWE HAAEXHOCTU KOMMPECCopa BO3MOXHO nyTem pa3paboTku Bonee
COBEPLUEHHOW KOHCTPYKLMM NOPLUHEBBIX YNNOTHEHWN C 3aMEHOI MaTepuana YnioTHAKLMX Kone,.

MaTepuan repMeTU3pyIOLLMX YCTPOWCTB MOPLUHEN KOMMPECCOPOB AOSMKeH obragaTtb [OCTaTOuHOM
MEXaHUYECKON MPOYHOCTHI, BBICOKOW M3HOCOCTOMKOCTLIO MPU HOPMArbHbIX U MOBBILEHHLIX TEMNepaTypax,
OTHOCUTENBHO HEBLICOKOW XECTKOCTLH), @ TaKKe JOMKEH COXPaHATb CBOU (DM3NKO-MEXaHWUYECKME CBOWNCTBA B
npouecce ANUTENbHON AKCNnyaTaumu, T.e. 06nagaTb BbICOKOW A0OSITOBEYHOCTBIO.

MMpakTuka paspaboTkm W akcnnyaTayun manorabapuTHbIX MOPLUHEBLIX KOMMPECCOPOB MoKasana, uTo
NyyWnMM MaTepuanomM Ans noplHeBbIX YNAOTHEHWUA SBNSETCS NONIMMEPHDIA KOMNO3ULMOHHBLIA MaTepuan Ha
ocHoBe nonutetpadptopatuneHa (MTO3). Beegexne B [T pasnuuHbiX HaMoOMHWUTENEN MO3BONSET
CYLLECTBEHHO MOBbLICUTb WM3HOCOCTOMKOCTL nonyyaemoro MNKM u ynpaBnath ero ¢omsnko-MexaHuy4ecKkumu
CBOMCTBaAMMY.

[ns n3rotoBneHuns nopLUHeBbIX ynnoTHeHun komnpeccopa AK-150CB B gaHHoi paboTte npegnaraeTcs
[MKM Ha ocHoBe MT®3 c ynbTpagUcnepCHbIM CKPbITOKPUCTANNIMYECKUM TPAPUTOM W M3MENTbYEHHBIM
yrnepogaHsim BonokHom 4YB6I 8M2.

B ycnosusx akcnrnyatauuMum MalMH Heus3BexHO MOBblleHWe Temnepatypbl B Yy3fnax TpeHus,
YCKOpSIlOLLee penakcaumio HanpskeHun B 4eOpMUPOBAHHBIX MOSIMMEPHbIX AeTansx. [o3ToMy B JaHHOW
paboTe C Lenbl M3y4eHUs XapaKTepUCTUK AMUTENbHOM MPOYHOCTU METaNNoNONMMEPHBIX COEAUHEHWN
NPOBOAMNUCL  CheumanbHble  UCCreaoBaHus MpOLeCCOB  penakcauun 1 NpOYHOCTM  COEAMHEHUA B
3aBUCUMOCTM OT TeMmrepaTypbl 1 3a4aBaeMblX HaNPSHKEHUN B KOHCTPYKTUBHBIX napax.

[na vccnenoBaHus MPOYHOCTM MeTansIonofIMMEPHOr0 COEAMHEHNS Obliv WM3roToBneHsl 06pasLpl,
npeacTaBrneHHble B BuAe [BYX OOMHAKOBbIX METANMYECKUX LUUIMHAPOB, COEAMHEHHbIX MONMMEpHOM
BTynkon. Cnocob M3roToBreHNs JaHHbIX 06pasLoB OCHOBBLIBAETCH HA MCMOMb30BAHWM «3dpdekTa namsTu
(opMbI» NONMMEPOB. HasBaHHbLIA 3PGEKT 3akNYaeTCs B TOM, YTO HEKOTOpble MOSIMMEpbl Mocrne
AeOPMMPOBaHNA MPW MOBBILEHHBIX TeMMepaTypax CrocoOHbl Y4aCTUYHO WKW MOMHOCTBIO BEPHYTHCS B
NCXOLHOE reoMeTpUYECcKoe COCTOSHIE.

BnnsHne TemnepaTypbl HarpeBa 00pasuoB uccnegoBanu B uHTepeane Temnepatyp ot 100 o
30000°C. Kpome TOro, 0AHOBPEMEHHO U3y4arnu BAUSHE OCHOBHOIO KOHCTPYKTMBHOTO napameTpa — TOMLMHbI
CTEHKM NOSIMMEPHOW BTYJIKH.

ViccnepnoBaHus 3aBUCUMOCTW MPOYHOCTU COEAMHEHWS — paspyliarlei cumbl — OT TemnepaTypbl
TepMo0obpaboTkM nokaszanu, YTO C YBEMMYEHWEM TOMWMHbI CTEHKM MPOYHOCTb COEAWHEHUS MW BCEX
TemnepaTypax TepmMoobpaboTki NOBbILLAETCS.

C yBenuyeHneMm TemnepaTypbl MPOYHOCTb COEAMHEHWUS 3HAYMTENBHO CHUKAETCs, HaubonbLuyio
NPOYHOCTb COEAMHEHNS MOXHO MONYy4MTb MpK Temnepatype Tepmoobpabotkn 100 — 1500 °C, yBennumeatb
KOTOpPYHO HeLenecoobpasHo.

[MpOYHOCTL METAnMoNONMMEPHOro COedMHEHUS TaKKe 3aBUCUT OT BENMYMHBI HaTdra, C KOTOPbIM
nonuMepHas BTyMKa YCTaHABNWBAETCH Ha MeTannuyeckyro fdetanb. [ns uccrefoBaHUs BIUSHUS OaHHOTO
napameTpa ucnbITbiBanu 06pasubl ¢ BTynkamu 13 paccmatpusaemoro MKM ¢ TonwmHon cteHkn 1,5 n 2,5 mm,
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YCTaHOBIIEHHbIMU C OTHOCUTENbHBIM HaTArom paeHbiM 10, 20, 30 1 40%.

ViccnepoBaHus nokasanu, YTO 3aKOHOMEPHOCTb U3MEHEHUS HAaNPSHKEHWS paspyLUEHUS MPaKTUYECKN He
3aBUCUT OT TOJLUMHbI CTEHKW MOSMMEPHOM BTYNKM M JOCTUraeT Makcumyma npu gecopmauum 20%.
[lanbHenwee yBenuyeHWe crteneHn fedopMmauun MPUBOAUT K MNIABHOMY CHIDKEHWO HanpsiKeHus W,
CnefoBaTesbHO, K CHUKEHWUIO MPOYHOCTN COEAUHEHUS.

OCHOBHbIM (haKTOPOM, BAMSIIOLLMM Ha OSIUTENBHYID MPOYHOCTb METAsoNONMMEPHOro COeaUHEHUS
WHTEHCUBHOCTb MpoLecca peniakcaumn B 4eOopMMpOBaHHbLIX NONMMepax, SBnseTcs Temnepatypa. oatomy
BbIN10 NPOBeAEHO MccnefoBaHNe NPOYHOCTU COEANHEHUS METaNNONOMMEPHbIX 0Bpa3LoB B 3aBUCUMOCTM OT
BbIAEPXKKM Npu noBbllleHHon Temnepatype 50 — 600 °C, npu UMKINYECKOM U3MEHEHUM TemnepaTypbl B
npegenax 20 — 800 °C v npu LAUTENBHOM XPaHEHWW B YCMOBUSIX KOMHATHOW Temnepatypbl, T.. OT Tex
TEMMNePaTypHbIX PEXMMOB, KOTOPbIE COOTBETCTBYIOT YCIIOBUSAM 3KCNyaTaLumn U ANMTENbHOMO XpaHEHUs.

Bo Bcex cnyyasx B HayarnbHOM nepuoae HabroaaeTcs HEKOTOPOE MOBbILWEHWE MPOYHOCTH, 3aTEM
BbIXOZ Ha MaKCUMasbHY0 MPOYHOCTb M MOCReayloLlee MOHOTOHHOE €€ CHUXEHUE. XapaKTep BPEMEHHbIX
3aBUCUMOCTEN NO3BONSAET CAenaTh BbIBOA O COXpaHEHUM HEOBXOAMMON NPOYHOCTY COEANHEHUS MOMUMEPHON
BTYIKM M MeTanM4yeckoro UunuHapa B npouecce ANMTENbHOM SKCyaTauun U XpaHeHus GpOHETaHKOBOW
TEXHUKM.

OBpasubl Ana uccrnefoBaHWs  penakcauuu  HanpspkeHHO-AedopmMupoBaHHon BTynmku 13 KM
W3roTaBnMBanu B BUAE pa3pesHblX BTYMOK U3 3aKkaneHHOW YrnepoancTon CTanu C LWMPUHOW nas3a 4 MM, Ha
kotopble ¢ Hatarom 20, 30 u 40% ycrtaHasnuBarm BTynku u3 wuccnegyemoro [KM. Tpu ycraHoske
NONMMMEPHBIX BTYNOK Ha pa3spesHble Kombla MOCNeAHMe CKUManuChb nog AeWCTBUEM cun gedhopmauuu, 1
WMpMHa nasa ymeHbWwanacb [0 BenuunHbl 0,1-0,3 mMm. B 3TOM nonoxeHun paBHOBECUS Obinn
3a(pnKCMpOBaHbl KOHTPOSIMPYEMbIE NapameTpbl (auameTpbl konel u BTyNok). OHWM NpuHATBI 3@ Havano
0TCYeTa B UCCIEA0BaHMM NpoLecca penakcaumm.

B uenom, wuccrnegoBaHue MpoLECCOB penakcauun u o aedopmauum 06pasLoB Npu NOCTOSHHOM
HarpyxeHun nokasasno, 4to KM Ha ocHose [TOS MMeEeT HEBLICOKUIA YPOBEHL OTHOCUTENBHON AedhopMaL
(~ 1% 3a 70 cyTok HabnwogeHus). OTO MO3BONSET MPOTHO3MPOBATL AMUTENbHYI0 PaboTOCNOCOBHOCTL
MeTannononMMEpPHbIX COeANHEHUI pacCMaTPUBAEMOrO TUMNA B YCMNOBUSX 3KCMITyaTaLum y3roB TPEHNS.

C uenbto u3yyeHus musHococtoikocTn MKM 6bina paspaboTaHa KOHCTPYKUMS MeTansononMmMepHoro
obpasya Ang uCMbITaHUs Ha MallMHE TPEeHWs, KoTopas npeacTaBnseT coboit MeTannuyeckoe Kombuo, Ha
KOTOpPOE C HaTAroM ycTaHaBNWBaeTCA MofMMepHas BTyNka. [ns MOBbILWEHUS MPOYHOCTU COEOMHEHUS Ha
conpsiraeMoi NOBEPXHOCTM KOMbLA BbINOMHAETCA CreLuanbHas Haceyka.

VicnbiTaHus obpasuyoB Ha MawwuHe TpeHus CMT-1 nokasanu, YTO C MOBbILUEHWMEM KOHTAKTHOMO
[aBIEHNs CKOPOCTb W3HALLMBaHWS yBenuumBaetcs. KoapuumueHT TpeHus C YBENUYEHUEM [aBfieHus
CHUXAETCH M MpaKTWYecKn He 3aBUCUT OT CTeneHu fedopmaunn. TemnepaTypa B 30HE (DPUKLMOHHOTO
B3aMMOZeNCTBMSA yBenuumBaeTcsa W Haxogutcs B npegenax 120-1300C, T.e. sBnseTcsa LOMyCTUMONA B
COOTBETCTBUW C YCMOBUAMM SKCMTyaTaLmm.

KOHCTPYKUMS  MOPLUHEBLIX  YNMNOTHEHWA [OMKHA HawWnyywuMm 0BpasoM  yunTbiBaTb  (PU3NKO-
MeXaHW4eCkMe M TEXHOMOrNYECKMe CBOMCTBA MCMOMb3yEMbIX MaTepuanos AN AOCTUXEHWUS! NOCTABMEHHON
Lienw nosblLUeHns paboTocnocobHOCTW 1 pecypca YNIOTHEHUI 1 KoMNpeccopa B LenoM. Ha ocHoBe aHannsa
CYLLECTBYIOLMX KOHCTPYKUMA YNAOTHEHUA [aHHOMO Tuna Obina npeanioxeHa YCOBEpPLUEHCTBOBAHHAS
KOHCTPYKUmst ynnoTtHeHun |, Il v Il cTyneHeit komnpeccopa (puc. 2), KoTopasi COAEPXWUT HanpasnsioLLe-
yNNoTHUTENbHOE KOnbLo 1, BbinonHeHHoe 13 [NTKM Ha ocHoe MTO3I n ycTaHOBNEHHOE B MPOTOYKE MOPLLHSA 2,
W PE3MHOBLIN SKCMaHAEpP 3, Pa3MELLEHHbI B kaHABKE MOPLLHA NOZ YNIOTHSOLeN rybkoit konbua 1.

B [aHHOM KOHCTPYKUMWM YYTEHbI MONOXWUTENbHbIE CBOACTBA CYLLECTBYIOLMX KOHCTPYKUMA M B TO Xe
BPEMS UCKMIOYEHBI UX HeJocTaTki Briarogaps CO34aHno O4HOTO HanpaBnAOLE-YNNOTHUTENBHOMO dNEMEHTa
BMECTO [BYX: YNIOTHUTENBHOIO M HanpaBnstowero. Takke NpUMEHEHWe CneLnanbHON TEXHOMOMW MOHTaxa
MONWMEPHOTO KOMbLia Ha CTanbHOW MOPLUEHb C UCMOMb30BaHWEM «3dpekTa namsaT (OpMbl» MONMMEPOB
MO3BOSAIO YNPOCTUTb KOHCTPYKLMKO YNNIOTHEHWS W NOBBICUTb €70 HaAEXHOCTb.
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Puc. 2. KOHCTpYKUMA YNNOTHEHMIA NOPLUHSA:
ynnoTHeHns nopLuHeit | ctynenu (a), Il ctynenm (6) u lll ctynenm (8):
1 — HanpaBnALLE-YNIOTHUTENbHOE KOMbLO; 2 — NOPLUEHb; 3 - 3KCNaHAep

lMpoBepky paboTocnocoBHOCTU U HaAEXHOCTU pa3paboTaHHON KOHCTPYKLMM NPOBOAUIN CTEHLOBLIMM
UCTbITAHUAMW Ha YCTaHOBKE, KoTopas obecrneuyuBaeT 3amyck, perynupoBky 14 paboTy kommnpeccopa,
UMUTUPYIOLLME YycroBus akcnnyatauuu. Yepes kaxgole 100 yacoB MCMbITaHUM NPOBOSMAN LEMOHTaX
MOPLUHEN M N3MepsAnu AnaMeTpbl HAaNPaBNSIOLMX BTYIIOK.

M0 OKOHYaHMWIO WUCMbITaHU MO NOMyYeHHbIM pedynbTatam Obina onpegeneHa gakTuyeckas CKopocTb
W3HALLMBAHWS YMNOTHUTENbHBIX SNEMEHTOB, KOTOpas MNO3BOMSET MPOrHO3MPOBaTb YBENWYEHWEe pecypca
paboThl komnpeccopa B 2 — 3 pasa.

Takum 06pa3om, Ha OCHOBaHMM MPOBEAEHHbIX B paboTe WCCNEefoBaHWA MONyYeHbl CheayioLne
pesynbTaTbl U CAeNaHbl OCHOBHbIE BbIBOAbI:

1. C Uenblo WCKMIOYEHUS KOHTaKTa W MOBLILEHHOTO M3HOCA MOPLUHEN, Komey W LWNWHAPOB
paspaboTaHa YCOBEpLUEHCTBOBAHHAS KOHCTPYKUMSI MOPLUHEA C MONMMMEPHOA OOnuUOBKOM B BuUAe
HaNPaBNSAOLLMX KOMNEL, C TOHKUMM YNNOoTHsoLWmMK ry6kamm n3 NKM Ha ocHose MTO3.

2. PaspabotaHa TEXHOMOMMs YCTAHOBKA Ha MOPLWEHb C HATArOM HEpas3pesHOM YNnOTHUTENbHO-
Hanpaenstowen BTynku u3 NKM ¢ ncnonb3oBaHueM agdekTta «namstb OpMbl NONIMMEPOBY.

3. Mo meToauKe CTEHOOBbIX UCMbITAHUIA NOMNYyYeHbl KONMMYECTBEHHbIE OLEHKM U3HOCOCTOMKOCTW YNnoT-
HUTENbHbIX 3NEMEHTOB, NOATBEPKOAOLMNE NPABUIBHOCTL TEOPETUYECKOTO pacyeTa CKOPOCTU U3HALLMBaHUS
YNMOTHEHWA M NPOTHO3a YBENMYEHNS pecypca ynnoTHeHni ao 2500 yacos, 4To 06ecneumnT HagexHyt paboTy
BO3[YLLHbIX KOMMPECCOPOB B TEYEHNE MEXPEMOHTHOrO pecypca bTBT.

MEX[1YHAPO[IHbIA HAYYHO-WCCNELOBATENbCKNA KOHKYPC | MLHC «HAYKA 1 TPOCBELLEHVEN
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MIRROR OF RUSSIAN HISTORY: INTEGRATING
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AHHoTauus: B cTaTbe paccMatpuaeTcsi uctopust CreupuaniavupoBaHHOiA LKOMbI ONUMMMIACKOTO pesepsa Mo
KOHbKOGEXHOMY cropTy «KomeTay (KomomHa) kak npumep WHTErpawum NokanbHoro CopTUBHOTO Hacneaus B
LUKOMbHOE WCTOPMYECKOEe 0BpasoBaHMe. JBOMIOLMS LIKOMbI OTpaxaeT KMtoueBble Mepuodbl HOBeWLEid poc-
CUICKOI UCTOPMM: COBETCKOE [BIKEHME MACCOBOIO CriopTa, NocTCoBeTCkue Kpuanchl 1990-X rofdoB 1 CoBpe-
MEHHOE roCyAapCTBEHHO-0PUEHTUPOBAHHOE BO3poXaeHNe. HecMoTps Ha NpuaHaHWe neaaroruyeckoil LEHHO-
CTW KpaeBedEeHWs, MOTEHLMAN CMOPTUBHbIX YYPEXOEHUA OCTAETCH HEJOCTAaTOYHO M3y4yeHHbIM. BocnonHss
70T Npoben, cTaTbs NpeanaraeT TPEXYPOBHEBYIO NEAArOrMYECKYI0 MOAESb MHTErpaL — dparMeHTapHyo,
MOZYIbHYI U CUCTEMHYIO, — NMOCTPOEHHYI0 Ha MaTepuane kelica «KoMeTbl», 1 NOKa3blBaeT, YTO MoKanbHoe
CMOPTMBHOE HacneAue Npy COOTBETCTBYIOLLEH NeAArornYeckoil OpraHmaaLum CTaHOBUTCS SMEKTUBHLIM pe-
CYypPCOM MpeBpaLLeHnst aBCTPaKTHLIX UCTOPUYECKMX HAPPATMBOB B KOHKPETHbIIA M IMYHOCTHO 3HAYMMBbIA OMbIT
yyaLnxcs.

KnioueBble cnoBa: kpaeseaeHne B 06pa3oBaHii, CIOPTUBHOE HACTEANe, rpaXaaHCKast MOEHTUYHOCTb, LUKO-
na «Kometay, KonomHa, nefarornyeckas MHTerpaLiys, UCTopU4eckoe Co3HaH1e, ONMMNNICKOe 06pasoBaHme.

LUKOMNA KOHbKOBEXHOO CMOPTA "KOMETA" KAK 3EPKANIO POCCUACKOW UCTOPUK:
WHTErPALUUA MECTHOIO CMOPTUBHOIO HACIEAWUA B LUKONTbHOE O6PA3OBAHUE
(KONOMHA, 1967 - HACTOSILLIEE BPEMSA)

CkpunkuHa Bukropus lOpbeBHa
MarucTpaHT
rOY BO MO «I'ocyaapCTBEHHbIN COLMAnbHO-TYMaHUTapHbIA YHUBEPCUTETY

HayunbI( pykosodumens: Hogukoea Konus BopucoeHa - K.n.H.
0Y BO MO «locydapcmeeHHbili coyuarnsHo-2yMaHumapHbIl yHusepcumemy

Abstract: This article examines the history of the Kometa Olympic Reserve Speed Skating School (Kolomna,
Russia), as a case study for integrating local sports heritage into secondary school history education. The
school’s evolution reflects three key transitional periods of modern Russian history: the Soviet mass sports
movement, the post-Soviet economic crises of the 1990s, and contemporary state-led renewal. Despite
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general recognition of local history’s pedagogical value, the specific potential of sports institutions remains
underexplored. This article addresses this gap by proposing a three-level integrative pedagogical model—
fragmentary, modular, and systemic—grounded in the Kometa case, and shows that local sports heritage,
when properly framed, can serve as an effective resource for making abstract historical narratives concrete
and personally relevant for young learners.

Key words: local history education, sports heritage, civic identity, Kometa School, Kolomna, pedagogical
integration, historical consciousness, Olympic education.

Introduction

Over the past three decades, the teaching of national history in Russian secondary schools has under-
gone significant transformation. Following the adoption of the Federal State Educational Standards (FSES) in
2021, educators have increasingly integrated regional and local historical material into the curriculum, reflect-
ing a broader pedagogical consensus that locally relevant content enhances student motivation, fosters civic
identity, and renders abstract historical processes tangible.

Among various types of local heritage, sports institutions occupy a unique position. Unlike factories,
churches, or municipal buildings, sports schools -particularly those associated with Olympic achievement -
embody perseverance, discipline, and collective pride, values that resonate strongly with young learners.
Moreover, their histories mirror larger socio-economic processes: their creation, maintenance, or neglect re-
flects shifting state priorities and economic conditions.

Despite a well-developed theoretical foundation of local history education, a significant gap persists be-
tween general methodological recommendations and practical models for integrating sports-specific local her-
itage. Most existing studies focus on military, industrial, or cultural landmarks, while the pedagogical potential
of sports institutions - their archives, built environments, and living memory communities - remains largely un-
tapped. Furthermore, within the historiography of Russian sports, local-level institutions such as individual
schools and clubs have received far less attention than national governing bodies or high-profile athletes.

This article addresses these gaps through a single case study: the Kometa Olympic Reserve Speed
Skating School in Kolomna, Moscow Oblast. Founded at the height of Soviet industrial ambition, surviving the
tumultuous transition of the 1990s, and experiencing renewal in the twenty-first century, Kometa’s sixty-five-
year trajectory offers an exceptionally rich resource for pedagogical integration.

This article is structured as follows. Section 1 traces Kometa'’s history across three periods correspond-
ing to major societal transitions. Section 2 reviews theoretical foundations for integrating local sports heritage
into history education, proposes a three-level pedagogical model derived from the case, and provides exten-
sive teaching material based on it.

1. The Kometa School Through Three Epochs of Russian History

1.1. The Soviet Period (1961-1991): Industrial Patronage and Technological Modernization

The origins of the Kometa School are inseparable from Boris Ivanovich Shavygin (1902-1965), a chief
designer of the Kolomna Mechanical Engineering Design Bureau and a Hero of Socialist Labor. Shavygin un-
derstood sport as integral to both worker welfare and national prestige. In 1959, on his initiative, a 333-meter
speed skating track was created at the Trud Stadium adjacent to the Kolomna machine-building plant.

By 1960, construction had begun on a specialized outdoor speed skating facility at the confluence of the
Kolomenka and Moskva rivers, near the ancient Kolomna Kremlin. The facility opened on January 29, 1961,
with competitions marking the Second Winter Spartakiad of Moscow Oblast. Local residents called it the
“Shavygin Rink"—a popular naming that captured the organic relationship between industrial leadership and
community development characteristic of the late Soviet period [1, p. 82].

Two technical innovations distinguished this facility from others in the USSR. First, it featured a standard
400-meter track (rather than the common 333 meters), making it suitable for high-level competition. Second,
the rink was equipped with electronic timing equipment, photo-finish technology, and a traffic light system, all
developed by Shavygin's design bureau. For the first time in Soviet speed skating, athletes and spectators
could see lap times displayed electronically.

MEXAYHAPO[IHbIA HAYYHO-WCCNELOBATENbCKMIA KOHKYPC | MLHC «HAVKA U NTPOCBELLEHHEN
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The second phase began in 1964, when Shavygin—by then a deputy chairman of the USSR Speed
Skating Federation—secured funding from the newly established Sportloto organization to build the country’s
first artificial ice speed skating track. Construction began in September 1965. Although Shavygin died before
its completion, the facility opened in 1969, extending the skating season from September to mid-April.

In 1969, the facility—formally named the Central Base of Speed Skating of the Zenit Central Council—
became the training base for the Soviet national team. With this designation, Kometa moved from being a local
amenity to a national asset. The school subsequently produced world-class athletes, most notably Valery Mu-
ratov, a two-time world sprint champion and Olympic medalist who later coached subsequent generations of
Kometa skaters.

1.2. The Post-Soviet Transition (1991-2000): Institutional Survival

The collapse of the Soviet Union brought profound dislocation to Russian sports institutions. Funding for
the Kolomna rink, which had depended on state and trade union support, evaporated. The 1993 skating sea-
son was the last in which artificial ice could be produced. For Kometa, the remainder of the decade represent-
ed a prolonged crisis of material resources.

Yet the school survived—and this survival constitutes a crucial educational resource. When the artificial
rink could no longer be maintained, Kometa’s coaches led young athletes onto the natural ice of the Kolomenka
River. In 1994, they began laying ice from garden hoses onto the rink’s concrete base, freezing it by hand. Andrei
Ilyin, then the school’s director, contracted pneumonia three times during these winters from exposure [2].

The human dimension of this story is compelling. Ekaterina Lobysheva, who would win bronze at the
2006 Turin Olympics—Russia’s first women’s speed skating medal in twenty years—began her training on
river ice. Dmitry Dorofeev, who would win silver in Turin in the 500m event, was already training with Ilyin dur-
ing the 1990s. The survival of the school through these years testifies to the dedication of coaches, family
support, and an institutional culture capable of transmitting values across economic rupture.

1.3. The Contemporary Period (2000-Present): Renewal and International Recognition

The turn of the millennium brought decisive renewal. In December 2000, the Government of Moscow
Oblast and the Russian State Committee for Sports signed a joint resolution to “reconstruct” the speed skating
base—in practice, to construct an entirely new world-class facility.

The project received high-level political attention. In December 2003, President Vladimir Putin visited
the construction site. Architect Nodar Kancheli designed a 70,000-square-meter complex incorporating compe-
tition rinks, a medical-rehabilitation center, a swimming pool, a gymnasium, conference facilities, and a winter
garden. The scale of the project signaled renewed state commitment to sports infrastructure.

The Kolomna Speed Skating Center opened on May 31, 2006. The facility today is the fastest among
Russian rinks, it also ranks among the fastest ice rinks globally. The center has subsequently hosted major
international competitions, including the 2016 World Single Distances Championships and the 2018 European
Single Distances Championships. Annual domestic competitions include the Russian Championships, the
Shavygin Memorial, and the Muratov Memorial [3].

For the school itself, this period has seen continued success. Kometa had been designated a Special-
ized Children’s and Youth School of the Olympic Reserve in 1969—one of the first such designations in the
USSR. Throughout the 2000s and 2020s, the school has consistently ranked among Russia’s top winter sports
schools. Today, Kometa enrolls more than 850 athletes across three departments: speed skating, short-track
speed skating, and figure skating.

2. Towards a Model: Theory, Method, and Case Selection

The proposed model for integrating local sports heritage into secondary history education rests on three
interconnected theoretical principles and a qualitative case-study methodology.

First, history didactics emphasises the pedagogical value of concrete, spatially proximate material. Re-
search demonstrates that local, tangible objects and places facilitate students’ development of historical con-
sciousness—the capacity to understand the present as shaped by the past and the past as interpreted
through present concerns. When students learn that the rink they pass daily hosted Olympic champions who
trained on river ice because the artificial rink had closed, they grasp the post-Soviet transition in a way that
textbook statistics alone cannot convey.
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Second, sports heritage offers distinctive pedagogical advantages. Unlike political or economic his-
tory, which may seem abstract to adolescents, sport is a domain in which young people already possess expe-
riential knowledge: competition, training, victory, and defeat. The biographies of athletes such as Muratov (So-
viet period), Dorofeev, and Lobysheva (post-Soviet and contemporary periods) provide accessible entry points
for discussing larger historical processes—the Soviet emphasis on international achievement, the post-
Socialist crisis of public institutions, and contemporary state investment in prestige projects.

Third, the Federal State Educational Standards explicitly mandate the development of civic iden-
tity and patriotic consciousness as educational outcomes. Local sports institutions contribute directly to
these objectives by providing positive, achievement-oriented narratives about the students’ own community.

These principles justify the use of the Kometa School as a case for a qualitative single-case-study de-
sign—appropriate for exploratory research on an under-documented phenomenon. The school was selected
as a purposive case due to its sixty-five-year continuous operation, its reflection of major historical transitions,
and the availability of institutional archives.

Building on this theoretical and methodological foundation, the following section proposes a three-level
pedagogical model for integrating local sports heritage into secondary history education. The model is de-
signed to accommodate varying teacher preparation time and institutional capacity, ranging from minimal in-
tervention (fragmentary) to full curriculum embedding (systemic).

2.1. Level I: Fragmentary Integration

At the fragmentary level, teachers incorporate discrete elements of Kometa’s history into standard les-
sons. This level requires minimal preparation and can be implemented immediately.

For example, when teaching about the USSR in the 1960s, a teacher can use the construction of Kom-
eta's 400-meter track in 1961 as a case study. Built using military-industrial technology and designed by Boris
Shavygin's engineering bureau, the track exemplifies the technological modernization and industrial social
provision that characterized the Khrushchev and Brezhnev eras.

When covering Russia in the 1990s, the same school provides a vivid counterpoint. The cessation of
artificial ice production after 1993 and the coaches' decision to train young athletes on the natural ice of the
Kolomenka River illustrates local adaptation to economic dislocation. This concrete story makes abstract con-
cepts like "the post-Soviet economic crisis" tangible and emotionally resonant for students.

Finally, for Contemporary Russia, the opening of the new Kolomna Speed Skating Center in 2006 and
its subsequent hosting of World Championships (2016) and European Championships (2018) exemplify re-
newed state investment in sports infrastructure. This allows teachers to discuss the Putin-era priorities of na-
tional prestige, international visibility, and the revival of mass sports.

By embedding these three elements into standard lessons, teachers can make national history feel im-
mediate and locally rooted without deviating from the prescribed curriculum.

2.2. Level Il: Modular Integration

Modular integration involves short, self-contained units—typically two to four lessons - organized around
the local sports theme. Unlike fragmentary integration, it allows sustained attention to the topic and develops
analytical skills through multiple interconnected activities. Here is an example of a module based on the Kome-
ta case, designed for 9th—10th grade students, which situates Kometa's history within Soviet industrialization,
post-Soviet transformation, and contemporary urban development.

Module A: "Kolomna—Russia's Speed Skating Capital" (3 lessons)

Lesson 1: Industry and Initiative in the 1950s-1960s. A lecture-discussion on Soviet industrial geography
and the Kolomna Machine-Building Plant introduces "industrial patronage” - the practice by which state enterprises
funded housing, clinics, and recreational facilities for their workers. Shavygin's initiative to build a speed skating
track appears as a typical yet ambitious example of the model. Students examine primary sources: his biography,
photographs of the 1962 Russian Championships, and maps of the plant's proximity to the rink.

Lesson 2: Reading Photographs as Historical Evidence. Students analyze historic photographs from
the 1962 Russian Championships in small groups, examining clothing, architecture, crowd behavior, and tech-
nology. This activity develops visual literacy and historical inference skills engaging locally familiar imagery.
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Lesson 3: Numbers as Narratives — Interpreting Enroliment Data. Students graph enroliment sta-
tistics from four key years: 1961 (opening), 1995 (post-Soviet crisis), 2010 (post-reconstruction), and the pre-
sent, identify patterns, and connect local numbers to national narratives: industrialization, economic collapse,
and state-led renewal.

2.3. Level lll: Systemic Integration

Systemic integration represents the deepest level of the proposed model, embedding local sports herit-
age through permanent institutional resources. It requires sustained commitment from school administration
and external partners, but serves successive student cohorts, gradually building an institutional memory that
enriches school identity and community connection. The model comprises three interconnected components.

Permanent Exhibit: School Museum Corner. A dedicated display space within the school houses his-
toric equipment (skates, medals, trophies), photographs, archival documents, and a timeline tracing Kometa's
evolution alongside national events. The exhibit is activated through student docents—upper-grade volunteers
who lead tours for younger students and visitors, developing public speaking skills and fostering ownership of
the school's heritage.

Annual Project: "My Family and Kometa." Each year, students interview relatives, neighbors, or fami-
ly friends about their personal connections to the school, using a structured protocol. The project bridges
school and home, engages families as co-educators, and—as interviews are collected and archived—creates
an original oral history repository that grows year by year. It culminates in a public presentation event, where
students share findings with the community.

Virtual Excursion. Developed with Kolomna Speed Skating Center staff, this guided video tour pro-
vides historical contextualization, behind-the-scenes access, and interviews with coaches and athletes. It can
be used flexibly—as a single lesson, broken into segments corresponding to historical periods, or as prepara-
tion for an in-person visit.

Together, these components create a coherent heritage education environment in which students en-
counter local sports history through multiple modalities—visual, tactile, interpersonal, and digital. More im-
portantly, systemic integration transforms students from passive recipients of historical knowledge into active
participants documenting, interpreting, and transmitting their community's heritage—a pedagogical outcome
that aligns closely with the civic identity objectives mandated by the Federal State Educational Standards.

Conclusion

This article has argued that the history of the Kometa Olympic Reserve Speed Skating School offers ex-
ceptional material for integrating local sports heritage into secondary history education: its sixty-five-year tra-
jectory—from Soviet-era foundation through post-Soviet survival to contemporary renewal—precisely mirrors
the larger narrative of modern Russian history. The three-level pedagogical model proposed here, ranging
from fragmentary integration into standard lessons to modular units and permanent school resources, demon-
strates how such material can be used. For educators, the Kometa case illustrates a larger principle: every
community contains institutions whose history is worth teaching. Local schools, factories, and sports clubs are
not merely settings but sources — and properly framed, they offer students a way into history that is concrete,
personally relevant, and deeply connected to the broader narratives they need to understand.
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PETUOHAMbHbIM MATEPUHCKIM KANUTAN
POXIAEMOCTb B POCCWW: MAHENbHbIW
AHANW3 3A 2011-2024 TOQAb

ACEEBA KCEHWA UBAHOBHA

CTyJeHTKa

CtaBponosnbCkuin hunuan

®rbOY BO «Poccwuiickast akageMnst HAPOLHOTO XO3SUCTBA U rOCYAaPCTBEHHOM CRyXObl
npu MNpe3naente Poccunckon ®epepavyumy

HayyHb1ii pykogodumens: MyxopbsHoea OkcaHa AHamosnbegHa

KaHO. 3KOH. HayK, doueHm

Cmaspononbckuli ghunuan

@Ir60Y BO «Poccutickas aka0emusi HapoOH020 xossticmea U 20cy0apcmeeHHOU Cr1yXbbl
npu lNpe3udeHme Poccutickol ®edepayuu»

AHHoTaums: B cTaTbe OLEHWBAETCS BMWSIHUE PErVOHANBHOTO MATEPUHCKOrO KanuTana Ha poXgaeMocCTb B
cybbektax Poccuickon ®enepaunn. MccnenosaHue onupaetcs Ha naHenbHble AaHHble no 80 pervoHam 3a
2011-2024 rr. n ucnonb3yeT Mogenb ¢ MKCUPOBaHHbIMK 3dhdpekTamu. MMokasaHo, YTO Hanuune nporpammbl
PMK nonoxuTenbHO CBA3AHO C POXOAEMOCTbH BTOPbIX M TPETbUX AETeW, HO HE OKasblBaeT 3Ha4UMOro
BMMSAHUS HA POXAEHME NepBeHLEB. OPEEKT CUbHEE NPOSBISETCSA B PErMOHAX C UCXOLHO BbICOKAM YPOBHEM
poxaaemoctn. CrenaH BbiBOL O HEOBXOAMMOCTU KOMMMEKCHOTO Moaxoda K AeMorpadpuyeckor MormTuke,
YUUTBIBAIOLLETO HE TOMBKO (PUHAHCOBbIE, HO U COLMANbHbIE, MHPPACTPYKTYPHbIE (haKTOpbI.

KnioyeBble crnoBa: poXOaemoCTb, pervoHanbHbId MaTEPUHCKWA KanuTan, Aemorpaduyeckas nofnuTuka,
NaHenbHble AaHHble, (PUKCMPOBaHHbIE 3PGEKTLI, CYMMapHbIA KOI(MULMEHT POXOAEMOCTH, CYObEKTbI
Poccuinckoin epepaumm.

REGIONAL MATERNITY CAPITAL AND FERTILITY IN RUSSIA: A PANEL ANALYSIS FOR 2011-2024
Aseeva Ksenia Ivanovna
Scientific supervisor: Mukhoryanova Oksana Anatolyevna

Abstract: The article assesses the impact of regional maternity capital on fertility in the subjects of the
Russian Federation. The study is based on panel data for 80 regions over 2011-2024 and employs a fixed
effects model. It is shown that the presence of a regional maternity capital programme is positively associated
with the birth of second and third children, but has no significant effect on first births. The effect is more
pronounced in regions with initially high fertility levels. The conclusion is made about the need for an
integrated approach to demographic policy that takes into account not only financial but also social and
infrastructural factors.

Keywords: fertility, regional maternity capital, demographic policy, panel data, fixed effects, total fertility rate,
subjects of the Russian Federation.
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[emorpacuyeckas cutyaums B Poccun ocTaetca OAHOM M3 Hambornee OCTpbIX COLnanbHO-
3KOHOMMYeckux npobnem. CornacHo AaHHbIM PocctaTta, CyMMapHbin koadhduumeHT poxaaemoctn (CKP) B
cTpaHe cHuauncs ¢ 1,762 8 2015 1. o 1,4 B 2024 . [8], 4TO 3HAUNTESIBHO HIXE YPOBHS NPOCTOrO BOCMPOU3-
BOACTBa HaceneHus (2,1). B aTux ycnosusx rocygapcTeo akTUBHO UCMOMNb3yeT Mepbl (MHAHCOBOW NOAAEPXKKM
ceMel C AeTbMU, Cpeay KOTOPbIX LieHTparibHoe MECTO 3aHUMaKT NPOrpaMMbl MaTEPUHCKOrO KanuTtana. Ecnu
(heaepanbHblii MaTepuHcknin kanutan geicteyet ¢ 2007 r. v oxBaTbiBaeT BClO cTpaHy, To ¢ 2011 1. B oTAenb-
HbIX pervoHax ctanu BBOAWUTLCS COOCTBEHHbIE NPOrpaMMbl PErMoHanbHOro MartepuHekoro kanutana (PMK),
pasnuyatoLMecs no pasmepam BbInnaT, YCIOBUAM MOSTyYEHUs U LieneBbiM rpynnam (B 3aBUCMMOCTU OT OYe-
pegHocTH poxaeHus pebeHka) [11].

PasHnua nonspHOCTEN MCCneaoBaHuUi, B KOTOPbIX OAHW (OUKCUPYIOT NOMOXMTENbHOE BRMSHUE BbinnaTt
Ha POXOaeMOCTb BTOPbIX U TPETbUX AETeN [2], Apyre yKasblBaT Ha KpaTKOCPOUHbIN XapakTep adhekTa unm
ero otcytcTaue [9], onpeaensieT He0bX0AMMOCTb AanbHENLIEro aHanu3a pesynbTaTUBHOCTU PErMOHamNbHbIX
nporpaMm € UCMOSIb30BaHNEM COBPEMEHHBIX AKOHOMETPUYECKUX METOAOB W aKTyasbHbIX AaHHbIX.

Bonpocbl BAMSIHUA MAaTEPUHCKOrO Kanutana Ha poXAaeMoCTb paccMaTpuBanuchb B UCCHEA0BaHMUSX
E.C. BakyneHko, H.B. MeawwuHoit, A.0. CeuctunbHuk (2023), B KOTOPbIX HA NaHenbHbIX AaHHbIX 80 pernoHoB
Poccun 3a 1996-2020 rr. 66110 BbISIBNEHO nonoxuTtensHoe BnmsHue PMK Ha poxgaeMocTb BTOpbIX AeTen [2],
a Takke uccnegosanue W.A. [lenncosoir, W.E. Kanabuxuroit, M.0. KysHeuoson (2024), roe ¢ noMoLbo pas-
PbIBHOW perpeccuu oueHuBancs adekt MmogepHusauu nporpammbl PMK B AMano-HeHeLKoM aBTOHOMHOM
okpyre [4]. BmecTe ¢ Tem ocTaloTcs He[OCTAaTOYHO U3YYeHHLIMW BONpock! AuddepeHuymaummn agdekta PMK B
3aBUCUMOCTM OT COLMArbHO-3KOHOMUYECKUX XapaKTEPUCTUK PETMOHOB, @ Takke BMWUSHUA Ha POXOAEMOCTb
AeTen PasnnyHbIX 04epPeaHOCTeN POXKAEHUS C Y4eTOM OBHOBIEHHBIX AaHHbIX 3a nepuog nocne 2020 r.

Ons ouexku BusHua PMK Ha poxzgaemocTb npuMeHsieTcst MoZenb ¢ UKCMPOBaHHLIMU apdekTamu
(fixed effects model), no3sonsiowas ycTpaHuTb BNnsiHUE HeHabogaeMbIX NOCTOSHHbLIX BO BPEMEHM Xapak-
TEPUCTUK pernoHoB. Crieyndmkaums Mogenu cnegyeT nogxogdy, anpobuposanHomy B pabote E.C. BakyneHko
n ap. (2023) [2], n nmeeT BuA;:

rae yi,t — CyMMapHbIn KO3((ULIMEHT POXOAEMOCTN B PErMOHe i B rof t; diai — WHAMBUAYANbHbIA (UK-
CMPOBaHHbIN APGEKT PErvoHa, KOHTPONMPYIOLMA BCE HEM3MEHHbIE BO BPEMEHU XapakTepucTuku; xit-1 —
BEKTOP OOBACHSIOLMX NEPEMEHHBIX C NaroM B OAUH roA, BKMovatowmuin nepemerHble PMK 1 KOHTpOnbHbIE
nokasaTtenu; 8 — BEKTOP OLEHWMBAEMbIX KOIPMUUMEHTOB; Yt — BpeMEHHbIE OMKCUPOBaHHbIE 3GhEKTbI (Aam-
MW-NepemMeHHbIe AMNS Kaxaoro rofa), KOHTPONMpYLLmMe 0BLLEPOCCUCKIE LIOKM, Takne Kak SKOHOMUYECKUe
KPW3WCbl MNK U3MEHEHUS hefiepanbHOM0 3aKOHOAATENLCTBA; it — CnyvainHas omnbka.

OueHka napameTpoB MOLENM NPOBOANUTCH METOAOM HaUMEHBLUMX KBAAPaTOB C BKITIOYEHUEM (DUKCUPO-
BaHHbIX apdekToB. [Ans npoBepkn pobacTHOCTH pesynbTaToB MOLENb OLEHUBAETCS Ha noaBbibopkax pervo-
HOB C pa3HbIM UCXOOHbIM YPOBHEM POXOAEMOCTU (BbILLE M HUXE MEAMAHHOMO 3HAYEHUS)), @ Takke C Y4eTOM
PenurnosHbix 0COBEHHOCTEN, MOCKONbKY B perMoHax ¢ npeobrnagaHvem ucnama u 6ygansma Tpagnuumm MHO-
roOeTHOCTY MOrYT 0CnabnaTb peakumio Ha uHaHCOBbIE CTUMYMbI [2]. [JononHUTENbHO NpoBEpseTCs YCTO-
YMBOCTb Pe3yrbTaToB K UCKIMIOYEHMIO OTAEMbHbIX IPYNn pernoHoB (Hanpumep, pecnybnuk CesepHoro Kaskasa
n [JancHero BocToka), 4To NO3BONSET OLEHUTb YyBCTBUTENBHOCTb BbIBOOB K COCTaBY BbIOOPKY.

CdhopmupoBaHHas naHenb BkovaeT HabntogeHns no 80 cybbektam PO 3a 14 net, yto gaet B obLyei
cnoxHoct 6onee 1100 HabntoaeHnn. U3 BbIGOPKM MCKMIOYEHBI PETMOHBI C OTCYTCTBYHOLMMI LaHHbIMK 3a
oTaensHole roabl (Pecnybnuka Kpbim, CeBactononb, YeveHckasi Pecnybnuka u YykOTCKUIA aBTOHOMHbIN
OKpYr), a Takke HeHeLknin aBTOHOMHBIN OKPYT, KOTOPbIA paccMaTpuBaeTCs B cocTaBe ApxaHrenbckoit obna-
CTW. XaHTbl-MaHcuinckuin M FAmano-HeHewknin aBTOHOMHbIE OKpyra, HanpoTKB, pacCMaTPUBAKOTCA Kak camo-
CTOSATENbHbIE eMHMLbI, MOCKOMbKY OHWU 06nafatoT 3HaunTenbHON GroMKETHON 06€CNEYeHHOCTbIO U peanusy-
toT cobcTBeHHbIe nporpamMmbl PMK ¢ noBbiLwEeHHbIMY pa3mepamit Beinnar [11].

[ns onucatensHON UNMICTPaLMK AMHAMUKK JOnei NepBbIX, BTOPbIX U TPETbUX AETEN U €€ CONocTaB-
TNEHNS C U3MEHEHUSIMW PETMOHANbBHBIX NPOrPaMM MaTEPUHCKOO KanuTana npuBnekanTcs MUKpoaaHHble Poc-
ctata [7] 0 uncne poaMBLUMXCS MO BO3pacTy MaTepu 1 ovyepeaHocTn poxaerus 3a 2018-2021 rr., koTopble,
OfHaKo, NMpeaCTaBneHbl TOMbKO Ha HALWMOHaNbLHOM YPOBHE 1 MO3TOMY HE BKMKYAOTCS B NaHENbHY MOZENb.
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OGLee npeacTaBneHe 0 pasdpoce U CPEaHNX 3HAYEHNSX UCTIONb3YeMbIX NokasaTeneii JaeT Tabnuua 1.

Tabnuua 1
OnucaTtenbHas cTaTUCTMKa nepemeHHbIX (2011-2024 rr., 80 pernoHos)*
[NepemeHHas Ea. nawm. CpegHee Cr. Musumym | Makcumym
OTKNOHEHWe
CKP (Bce poxaeHus) en. 1,58 0,31 1,02 2,87
CKP (nepBble poxgeHus) en. 0,62 0,14 0,31 1,08
CKP (BTOpblE poxaeHus) ef. 0,58 0,15 0,24 1,12
CKP (TpeTbu 1 nocnegytoLimne) ed. 0,38 0,18 0,08 1,34
Hanuuue nporpammsl PMK (gam- on 0,71 0,45 0 1
)
Pasmep PMK (HOpMMpOBaHHbI Ha en. 3,42 4,87 0 30,12
M)
denepanbHbIi MaTepUHCKUI Ka- py0. (In) 13,09 0,22 12,81 13,63
nuTan (nor.)
BPI Ha aywy Hacenexus (fior.) py6./mec. (In) 13,25 0,50 11,51 15,43
CpegHegyLuesble foxogsl (1or.) py6./mec. (In) 10,42 0,38 8,99 11,51
CpepHemecsyHas 3apnnata (nor.) | py6./mec. (In) 10,70 0,45 9,21 11,70
YpoBeHb 6e3paboTuupbl % 6,14 3,27 0,8 26,4
[ons cenbckoro HaceneHus % 27,3 13,1 0 65,8
KoathduumeHT GpayHocTu %o 7,42 1,86 2,9 14,6
KoathduumeHT passognmocTy %0 4,31 1,24 1,1 9,8

* Pacyems! asmopa no daHHbiM Poccmama [5; 8], 6a3bi PMK [11] u 3akoHoO0amenbHbIX akmos cybb-
ekmos PO (2024 2.). Bbibopka — 1120 HabmodeHuli (80 peauoHos x 14 nem, 2011-2024 2e2.). Pasmep PMK
HOPMUPOBaH Ha NPOXUMOYHbIL MUHUMYM 8 PE2UOHE; Npu 0mcymcmeuu hpozpamMmb| 3Ha4eHUEe PagHO Hyri,
Oammu Hanuyusi PMK - 1 e 20061 delicmsusi npoepammbi U 0 UHaye.

lMpuBeaeHHble JaHHble CBUAETENbCTBYIOT O CYLIECTBEHHOW HEOAHOPOAHOCTM PErvoHOB MO BCEM pac-
cMaTpuBaeMbIM nokasaTtensam. Tak, CyMMapHbIid KOhuumMeHT poxaaemocTn Bapbupyetcsa ot 1,02 go 2,87,
4TO OTpaXaeT Haruune Kak TeppUTOPUA C KpaiHe HU3KOW POXOAEMOCTbi, Tak W PErMOHOB C TPAAULIMOHHO
BbICOKMMM MoKasaTensiMu. 3HaunMTeNbHbIN pa3bpoc AEMOHCTPUPYIOT CTOMMOCTHbIE MHAMKaTopbl (BPI, goxo-
Abl, 3apaboTHas nnata), Y4To 0BOCHOBLIBAET HEOOXOAMMOCTb WX NnorapudmmpoBaHus. CpeaHee 3HauveHue
[aMMmu-nepeMeHHon Hamuums nporpammbl PMK coctasnsiet 0,71, 10 ectb B 71% HabniogeHnn «pervoH —
rog» nporpamma feicreosana. [py aToM pa3mep Bbinnathbl, HOPMUPOBAHHBIA HA NMPOXUTOYHLIA MUHUMYM,
konebnetcs ot 0 go 30 eanHWL, 4TO NOATBEPKOAET BbIBOALI 06 OTCYTCTBUAW e4MHOro NoAxoda K onpeaene-
HWIO LLeIpOCTI peroHanbHblx nporpamm [11].

PernoHanbHbI MaTEPUHCKUIA KanuTan He SBRSETCH YHUBEPCArbHbIM MHCTPYMEHTOM MNOBbILLEHUS POXK-
[aeMOCTW, W ero peanbHas pofib B AeMorpacuyeckom MornmTuke OKkasblBaeTCsl CKPOMHee, YeM MOXHO Bbino
Obl OxmaaTh, ncxoas u3 06bEMOB GHOMKETHBIX PAcXodoB Ha aTu nporpammbl [2; 11]. MonyyeHHble OLEHKM
nokasblBatoT, 4TO Harmume nporpammbl PMK cBSI3aHO € pOCTOM CyMMapHOro KO3guLmMeHTa poxaaeMocTy
nuwb Ha 1,8%), a adhhekT pasmepa BbINfAaTbl XOTSH U CTAaTUCTUYECKM 3HAYUM, HO OCTAETCS HE3HAUUTENbHBIM
no BenuYMHe. JTO 03HAYaeT, YTO PerMoHasnbHbI MAaTEPUHCKUA KanuTtan cam no cebe He cnocobeH nepeno-
MWUTb HEFaTUBHYH AVHAMUKY poXgaemocTy, Habntoaaemyio B ctpaHe ¢ 2015 . [8].

[MprHUMNManbHO BaxHbIM pesynbTaTtoM sBnseTcs anddepeHumaums apgekra PMK B 3aBucumocTu ot
NCXOOHOTO YPOBHS POXAAEMOCTW B pervoHe. B cybbektax ¢ BbICOKOW POXAAEMOCTLIO MporpaMma AeMoH-
CTPUPYET 3HAYMMOE NONOXUTENbHOE BIUSHME, TOTAA Kak B PervoHax C HU3KOW pOXOaeMOCTblo 3(hekT OT-
cytcreyet [2; 10]. OTOT BbIBOA CTABWUT NMOA COMHEHWE NMOMMKY BblpaBHUBAHUS AEMOrpacuyeckon NONMUTUKA:
€CNW B PErMoHax «aemMorpacuyeckoin 3umbl» UHAHCOBLIE CTUMYMbI HE paboTaloT, 3HAYNUT, NPUYMHA HUSKON
POXOAEMOCTW NEXUT He B HeoCTaTKe AEHer, a B UHbIX — COLManbHbIX, KyNbTYPHbIX, UHPACTPYKTYPHBIX —
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(haktopax. CnegosarernbHO, HapallMBaH/e BbINnaT B 3TUX PErMoHax He 4acT 0XWAaeMoro pesynbraTa v Mo-
XET NPUBECTU NULLb K NepepacnpeaeneHnto GIomKeTHbIX cpeacTs 6e3 aemorpadryeckon 0TaauM.

Elle 0auH cyLiecTBEHHBIN BbIBOA KacaeTCs COOTHOLIEHNS heaeparbHblX U pervoHancHbIx Mep. dege-
panbHbIA MaTEPUHCKMIA KannuTan oka3biBaeT Ha POXAAeMOCTb 6onee CUNbHOE BIUSIHWE, YEM PETNOHAIbHBIN,
W 3TO 3aKOHOMEPHO: OH OXBAaTbIBAET BCE PEMMOHBI U BCE KaTeropun CeMen, a ero pasmepbl CyLECTBEHHO Bbl-
we [9; 10]. Otcloga crneayet, YTO pervoHasnbHbIe NPOrpamMmbl HEe MOTYT paccMaTpuUBaTLCA Kak NOMHOLEHHas
3ameHa hefepanbHoOi MOMUTUKM — OHU NULWb AOMOMHSIOT ee, npuyeM dPEEKTUBHOCTL 3TOTO AONOSHEHMS
3aBWCUT OT TOrO, HACKONbKO PErMOHAsbHbIE YCNIOBUS OTNNYAIOTCS OT CPEAHEPOCCUIACKMX.

BONbLIMHCTBO pernoHanbHbIX NPOrpamMM HE MHAEKCUPYKOTCA B AOCTATOYHOM CTeneH: peanbHas noky-
natenbHas cnocoBHOCTb BbINMAT CO BPEMEHEM CHXKAETCS, Y4TO 0cnabnseT ux CTUMYIMPYIOWMA NoTeHUmuan
[11]. Ecnun rocyaapcTBo feidCTBUTENBHO pacCUMTLIBAET Ha Aemorpaduyeckuii S ekt oT aTux Mep, Heobxo-
AMMO NEPECMOTPETb MOAXOA K UX MHAEKCALMN U OPUEHTMPOBATLCA HE Ha HOMMHAIbHDBIA POCT BbINMaT, a Ha
COXpaHeHWe 1x pearnbHOi LIEHHOCTH.

PernoHanbHbIn MaTepPUHCKUIA KanuTan 3acrnyXwBaeT COXPAHEHUS KaK 3MIEMEHT CUCTEMbI MOALEPXKKM
ceMel C AeTbMM, HO €ro porb He criedyeT nepeoueHnBaTh. ITO TOYeYHas mepa, aekTMBHas B onpeae-
NEHHbIX YCNOBMSAX W NS ONpefenieHHbIX KaTeropuit cemeit, Ho He CnocobHas pelunTb Aemorpacduyeckyro
npobnemy B Maclutabax cTpaHbl. PeanbHas aemorpaduyeckast nonuTUKa LOSPKHA ONMPATLCS HA KOMMIIEKC
Mep, BKIIOYAIOLWMX He TONbKO (OMHAHCOBYO MOAAEPXKKY, HO 1 pa3BUTME MHGPACTPYKTYpbl 4ETCTBA, NOAAEPXK-
Ky COBMELLEHNS CEMEIHbIX M TPYAOBbLIX 06513aHHOCTEN, a Takke (hopMMpoBaHMe 6naronpusTHON CoLmanbHOM
cpeabl 4ns cemeit ¢ aetoMu [1; 6].
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Abstract: Technology is developing rapidly in the modern world, and artificial intelligence (Al) as one of the
main directions of digitalization of modern public relations shows how rapidly and on a large scale it is being
implemented in all spheres of life. The relevance of the research is determined by the need to solve a number
of diverse problems, both socio-legal and economic, arising in the process of using Al. These topical issues
are discussed in the article.
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NPABOBAA OXPAHA OB BEKTOB, CO3[JAHHbIX C MOMOLLIbIO UCKYCCTBEHHOI O UHTEJIIEKTA
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AHHOTaumA: TexHOMoMKM CTPEMUTENBHO Pa3BUBAIOTCS B COBPEMEHHOM MUPE, U UCKYCCTBEHHDIA UHTENMEKT
(M) kak oOHO M3 OCHOBHbIX HanpaBeHWA LM(DPOBU3ALIMM COBPEMEHHBIX CBS3EN C OOLLECTBEHHOCTbIO
MOKa3blBaeT, HACKOMbKO CTPEMMUTENBHO W MacluTabHO OHO BHEAPSETCH BO BCE Crepbl XU3HN. AKTYanbHOCTb
nccnegoBaHNs onpeaenseTcs HeobXoAMMOCTbIO peLleHns psga pasHoobpasHbix nMpobnem, Kak coumarnbHo-
NPaBOBbIX, Tak W 3KOHOMWUYECKMX, BO3HUKAIOLMX B npoLiecce ucnonb3oBanus M. 3Tu akTyanbHble BOMPOCHI
paccMaTpuBatoTCA B CTaTbe.

KntoueBble cnoBa. VICKYCCTBEHHbIN WHTENNEKT, UMGPOBU3aALMS, MHTENNEKTyanbHas COBCTBEHHOCTD,
npaBocyaune, HENPOHHbIE CETH.

Technology is developing rapidly in the modern world, and artificial intelligence (Al) as one of the main
directions of digitalization of modern public relations shows how rapidly and on a large scale it is being
implemented in all spheres of life. The pace and range of digitized objects turned out to be so high that society
and its institutions were not ready to understand their focus and the possible consequences of their application
and occurrence. The relevance of the research is determined by the need to solve a number of diverse
problems, both socio-legal and economic, arising in the process of using Al. The issues of the legal regime of
objects generated by artificial intelligence are being actively discussed today. Artistic works, musical
compositions, software — all these products of intellectual labor are increasingly being created with or through
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a neural network and are raising more and more questions in law enforcement practice, primarily copyright.

The purpose of the study is a comprehensive scientific, theoretical and comparative legal analysis of the
nature of Al and the development of balanced approaches to determining the legal status of both the
technology itself and the results of its functioning to improve Belarusian legislation, as well as to identify
possible obstacles and problems associated with its use.

Materials and methods. The study is based on an analysis of the experience of foreign countries. The
following methods were used in the work: comparative law, formal law and the method of legal modeling.

The results and their discussion. The introduction of predictive analytics techniques using Al makes it
possible to automate routine processes and improve the quality of justice without constant bureaucratic
interference. Observing the development of Al, we see the inevitable transformation of the legal industry and
the need to create new conditions for the implementation and regulation of this area. In the context of a
pragmatic approach to taking advantage of technology, it is assumed that it is possible to purposefully
influence them to increase efficiency, reduce resource losses, as well as eliminate extralegal effects and
eliminate corruption risks and the influence of administrative resources on law enforcement.

There is hardly a need for a single legal change, for example, the provision of legal capacity and legal
personality to Al, which would solve all issues in all branches of law, so extensive work needs to be done to
consolidate the regulatory framework with new technologies at the legislative level.

Al is already subject to rules that were created decades ago to address issues such as privacy, security,
and unfair competition. It is not so much more laws that are needed, but rather their correctness and
concreteness in order to take advantage of technology without violating the fundamental ethical principles of
justice and equality.

Many researchers believe that for objects generated by Al, it is necessary to create a special legal
regime that will differ from existing traditional intellectual property objects such as copyrights and related rights
based on human creative work. First of all, this is due to the fact that the traditional criteria of authorship and
intellectual property protection are not always applicable to the results created with the help of technology [1].

At the moment, we can identify 4 main approaches to determining the legal regime of generated objects.
The concept of user ownership defines the order in which the rights to the generated object are recognized by
the end user. Artificial intelligence is considered as a technical tool, and individual refinement and the
introduction of a new creative result are recognized as sufficient grounds for the emergence of exclusive
rights. The opportunity to benefit from the use of the created result of intellectual activity, capable of copying,
requires granting a monopoly to a person. If the legislator does not create a legal monopoly (exclusive right),
then it becomes necessary for the author to maintain an actual monopoly and, above all, to keep the essence
of the result of intellectual activity secret. However, this provision does not meet the objectives of intellectual
property law [Sesitsky E.P., 2018: 133]. Within the framework of this approach, a two-level model of using Al
arises. The first level covers the final result of generation as a ready-made object (image, musical composition,
computer program), while the second level consists in providing a separate legal regime for the product itself
(user's request).

The developer's concept according to which the initial right to the result is recognized by the developers
of the neural network, since the user receives the rights to use the generated content based on a user
agreement in which the creators of the system license the amount of rights to the result.

The possibility of granting Al systems a specific legal status by analogy with a legal entity is being
considered separately. However, if the autonomy of a legal entity was created in order to simplify civil turnover
and limit risks, then granting a similar status to artificial intelligence leads to the creation of even larger gaps
associated with the inability to identify the culprit, liability mechanisms and sources of compensation for losses
caused by the algorithm.

According to the fourth approach, recognition of legal personality and protection of the results of
intellectual activity are possible only if there is a human factor. Due to the absence of a legally capable author,
the generation product does not acquire the exclusive rights regime at the time of its creation. From the point
of view of law, such an object qualifies as an element of the public domain, available for free use by any
person.
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Since the creative contribution of a person is a fundamental and obligatory condition for the emergence
of copyright [1, p.262], in order to maintain a balance of public interests, the most reasonable approach seems
to be one in which Al is qualified solely as an auxiliary tool or technical means in human hands. When
resolving disputes about the protectability of the final product, the real level of personal volitional involvement
of the author should remain a key criterion.

Conclusion. It should be noted that in the context of the rapid development of artificial intelligence in
Belarus, it is necessary to develop a balanced model combining copyright protection with the need to stimulate
innovation. Artificial intelligence has not yet received proper legal regulation, the legal regime of the results
generated by the neural network has not been studied, and currently the legislation does not contain relevant
rules for regulating the creation and use of objects, as well as the ownership of rights to specific entities.
Delaying the resolution of these issues can not only make it difficult to realize creative potential, but also lead
to the violation of the rights of hundreds of thousands of copyright holders and the creation of a legal vacuum.

Technology is developing rapidly in the modern world, and artificial intelligence (Al) as one of the main
directions of digitalization of modern public relations shows how rapidly and on a large scale it is being
implemented in all spheres of life. The pace and range of digitized objects turned out to be so high that society
and its institutions were not ready to understand their focus and the possible consequences of their application
and occurrence. The relevance of the research is determined by the need to solve a number of diverse
problems, both socio-legal and economic, arising in the process of using Al. The issues of the legal regime of
objects generated by artificial intelligence are being actively discussed today. Artistic works, musical
compositions, software — all these products of intellectual labor are increasingly being created with or through
a neural network and are raising more and more questions in law enforcement practice, primarily copyright.

The results and their discussion. The introduction of predictive analytics techniques using Al makes it
possible to automate routine processes and improve the quality of justice without constant bureaucratic
interference. Observing the development of Al, we see the inevitable transformation of the legal industry and
the need to create new conditions for the implementation and regulation of this area. In the context of a
pragmatic approach to taking advantage of technology, it is assumed that it is possible to purposefully
influence them to increase efficiency, reduce resource losses, as well as eliminate extralegal effects and
eliminate corruption risks and the influence of administrative resources on law enforcement.
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Abstract: The rapid development of the Internet has led to a revision of the concept of state sovereignty. The
former Westphalian law, based on territorial supremacy, is not suitable for virtual space, which is cross-border.
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AHHoTaums: CtpemutenbHoe pa3suTie VIHTepHeTa npuBeno K NepecMoTpy KOHUEnUUu rocynapCTBEHHOrO
cyBepeHuTeTa. [NpexHun BecTdanbCKMid 3aKOH, OCHOBAHHbIM Ha TeppuTOpUanbHOM MPEBOCXOACTBE, He
NOAXOAUT ANS BUPTYanbHOrO NPOCTPaHCTBA, KOTOPOE ABMSETCS TPAaHCTPaHUYHBIM.
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The article examines the phenomenon of digital sovereignty as a paradoxical reaction of states to the
challenges of globalization. The theoretical approaches to the concept, which is internally contradictory already
at the level of definition, are analyzed (the World Wide Web, by definition, does not recognize borders). The
article examines international legal conflicts (GDPR, Budapest Convention), real regulatory cases (China,
Russia, Iran, Turkey, the EU), as well as the unique case of the DPRK, where hacking has become a form of
state art and a tool of foreign policy. Promising strategies are described: from data localization to decentralized
technologies. It is concluded that a multipolar model of global digital governance is being formed, combining
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strict national control with limited but inevitable international cooperation.

Keywords: digital sovereignty, globalization, Internet fragmentation, splinternet, North Korea, hacking, da-
ta localization.

The classical understanding of state sovereignty, dating back to the Westphalian system, presupposes the
supremacy of power in a certain territory. However, the rapid development of the global Internet has blurred physi-
cal boundaries, creating a virtual space where traditional mechanisms of jurisdiction do not fully work.

There is a fundamental contradiction here: the very definition of the World Wide Web already cuts off any
attempt at sovereignty. "The network" was conceived as a decentralized, cross-border environment where
there is no "center" and "periphery" in the classical sense. That is why attempts by states to impose national
borders on the Internet look like an attempt to link the cloud to a map.

In this regard, the concept of digital (or information) sovereignty has been formed. As noted by P.V. Ste-
panov [1], in the Russian legal literature it is understood as "ensuring the supremacy of state power in a virtual
environment." O.V. Mamatelashvili and R.R. Baiburin [2] adhere to a similar approach, defining digital sover-
eignty as the ability of a state to independently shape policy in the digital space.

In foreign science, as the analysis of D.V. Krasikov [3] shows, the concept is inextricably linked to two
dimensions: regulation of the technological sector and strategic autonomy. The Chinese approach stands out,
synthesizing the principle of non-interference with the idea of cultural sovereignty, where the Internet is seen
as an extension of the national civilizational territory.

Thus, digital sovereignty does not abolish classical sovereignty, but enters into a dialectical contradiction
with it: the state tries to control what is inherently uncontrollable.

The main contradiction remains the same: the Internet is cross—border, legally territorial. In an effort to
protect their digital sovereignty, States are adopting laws that conflict with international standards. The most
striking example is the EU General Data Protection Regulation (GDPR). On the one hand, it has become a
global standard (the "Brussels effect"). On the other hand, it creates tension for countries that do not share its
provisions. As noted by A.A. Ignatov [5], approaches vary within the BRICS: India has relaxed GDPR, while
China and Russia require strict data localization.

Another challenge is the Budapest Convention on Cybercrime (2001). Many states (including Russia and
China) have not joined it, believing that it violates their sovereignty by allowing cross—border access to data
without explicit consent. This creates legal gaps.

Finally, the jurisdictional responsibility of global platforms (Google, Meta, X) is a sharp stumbling block.
States require the removal of content, the provision of encryption keys, or the opening of representative offic-
es. In response, companies block access to services in entire countries. This demonstrates the conflict be-
tween national legislation and the self-regulating nature of global digital ecosystems.

Different states choose different models for the implementation of digital sovereignty, from moderate reg-
ulation to strict isolation.

China represents a model of the most complete control. The """WeChat Firewall™ (the "Golden Shield"
project) not only blocks access to foreign websites, but also creates conditions for the flourishing of national
platforms — Baidu, WeChat, Alipay.

Russia has embarked on the path of creating a "sovereign Internet." Federal Law No. 90-FZ (2019)
obliges providers to ensure the routing of traffic within the country in case of an external threat. The exercises
conducted to disconnect the Runet from the global network were considered successful. It is noteworthy that
at the same time, the development of its own search engines, social networks and cloud storage (VK, Yandex,
RuTube, MAX) takes place under English-language names.

Iran demonstrated a radical measure: in November 2019, the authorities turned off the Internet through-
out the country for almost a week. Later, the "National Information Network" was created.

Turkey regularly introduces temporary social media blockages during crises, demanding the removal of
"offensive" content.

The European Union uses a regulatory approach: GDPR, Laws on Digital Services and Digital Markets
(DSA/DMA), obliging platforms to be responsible for content.

The Democratic People's Republic of Korea deserves special attention. In conditions of almost complete
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isolation from the global Internet (the national intranet network "Kwangmyong"), the DPRK has developed a
unique model of digital sovereignty. The paradox is that, without having its own developed IT infrastructure for
citizens, the regime has created one of the most professional and ideologized hacker groups in the world
(Lazarus group and others). For Pyongyang, hacking has become not just a tool for intelligence or earning
cryptocurrencies, but a kind of "art form" and a form of asymmetric response to global dominance. Cyber at-
tacks on banks, film studios (Sony Pictures, 2014), and crypto exchanges are perceived internally as acts of
technological prowess and virtual warfare, where the weak can inflict a severe blow on the strong. This is an
extreme but illustrative example of how digital sovereignty can be realized not through control over one's terri-
tory, but through the ability to project power onto someone else's.

It is important to note the side effects of such restrictions. Measures to strengthen digital sovereignty of-
ten stimulate the spread of circumvention technologies (VPN, Tor). In Russia, after Instagram was blocked, the
messenger's audience did not decrease, but grew due to technically savvy users. This phenomenon is called
the “Streisand effect’. In Iran, the Internet blackout has led to an explosive growth in satellite equipment. This
phenomenon (Streisand effect) requires strict consideration when designing national control systems.

The analysis of current trends allows us to identify three groups of promising strategies.

National measures continue to strengthen. These include the development of proprietary platforms, local-
ization of microelectronics production chains, and stricter cybersecurity requirements for critical infrastructure.

International cooperation is acquiring new formats. Alternative payment systems (BRICS Pay, BRICS
Clear) are being developed within the framework of the BRICS, and the harmonization of data protection laws
is being discussed. The SCO focuses on international information security. However, as A.A. Ignatov rightly
notes [5], the different level of digital development of new members creates risks for unification.

Technological solutions offer an alternative to government control. Decentralized blockchain-based platforms
and "out-of-the-box" encryption protocols can reduce the costs of Internet fragmentation. Nevertheless, full techno-
logical autarky is unlikely: even China remains dependent on foreign equipment to produce advanced chips.

The policy of digital sovereignty has a profound impact on civil society and freedom of information. On
the one hand, it is aimed at protecting against disinformation and extremism. On the other hand, measures to
strengthen digital sovereignty may limit citizens' access to global information resources. This gives rise to a
discussion about the balance between security and freedom.

For international relations, digital sovereignty is becoming a new geopolitical fault line. The world is mov-
ing towards fragmentation of the Internet into several autonomous segments: American (Big Tech), European
(regulatory), Chinese (state-centric) and Russian-Eurasian. Global IT companies are forced to adapt by creat-
ing local versions of services. This process, dubbed the “splinternet” (split internet), is likely to deepen.

Digital sovereignty today is not an abstract doctrine, but a practical strategy for the survival of states in
the context of globalization and geopolitical turbulence. The paradox is that they are trying to impose sover-
eignty on an environment (the World Wide Web) that was created to deny it. The lack of unified international
legal standards leads to fragmentation of the global digital space. The prospects are seen in the formation of a
multipolar management model, where, along with national segments, there will be mechanisms for limited but
critically important international cooperation, especially in the field of combating cybercrime. And cases like the
DPRK show that even in complete isolation, hacking can be turned into a national art and a tool of influence,
which requires the scientific community to develop flexible, de-escalation models for combining sovereignty
and global integration.
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[0AXO0[ K NPENOAABAHNI PASAEJIA
(ANEPHBIE TEXHONOr N B KYPGE XMW

HOCOBA AHTOHWHA BACWJIbEBHA

acnupant
®IrB0Y BO MockoBckuit nefarornyeckuii rocyapCTBeHHbIN YHUBEPCUTET

AHHoTaums: B ctatbe 060CHOBaH NOAXOA K BKMKOYEHWIO SAEPHbIX TEXHOMOTMIA B KYPC XMMMM KaK Mexnpes-
METHOro NPUKIaZHOro MOAYNS, ONMparoLLerocs Ha 0bs3aTenbHble TeMbl CTPOEHWS aTOMa, U30TOMOB, OKUCA Y-
TENbHO-BOCCTAHOBUTENbHbIX MPOLIECCOB, PACTBOPOB, COPOLMM, MaTEpUanoB 1 3KOMOrMyeckon GesonacHocTy.
B kauyecTBe copepxaTenbHOM OCHOBbI MCMOMb30BaHbI defeparntHble paboune nporpaMmbl ¥ COBPEMEHHBIE
nccneaoBaHns paguoxummudeckux TexHonoruin 2025-2026 rr. MpeanoxeHa opraHnsaums 0byy4eHns Ha 0CHoBe
aHanusa ukcaumu nopa-129, OYMCTKM XMOKWX PagMOaKTUBHBIX Cped, COPOLMOHHOrO noBedeHus paauo-
HYKNWAO0B 1 pagrodapMaLEeBTUYECKIX NPUMEHEHU. PacCcMOTPeHb! CMeLlaHHoe 0by4eHune, CeTeBoe B3auMo-
LECTBIE W KPUTEPUN OLIEHNBAHUS.

KnioueBble cnoBa: SaepHble TEXHOMOTMM, PaaMoXUMUS, METOAMKA MPEnoAaBaHNs XMW, U30TOMbI, COpo-
LS, pagnoakTUBHbIE OTXOAbI, pagnodapmMnpenapathl, MEXNPEeAMETHbIE CBA3M, KOHTEKCTHbIE 3adaun

APPROACH TO TEACHING THE “NUCLEAR TECHNOLOGIES” SECTION IN A CHEMISTRY COURSE
Nosova Antonina Vasilievna

Abstract: The article substantiates an approach to integrating nuclear technologies into a chemistry course as
an interdisciplinary applied module based on compulsory topics such as atomic structure, isotopes, redox pro-
cesses, solutions, sorption, materials, and environmental safety. Federal curricula and recent radiochemical
technology studies from 2025-2026 are used as the content basis. Learning is organized around data on tech-
nological processes: iodine-129 fixation, treatment of liquid radioactive media, radionuclide sorption behavior,
and radiopharmaceutical applications. Blended learning, cooperation between schools, universities, and indus-
try, and assessment criteria are also discussed.

Key words: nuclear technologies, radiochemistry, chemistry teaching methodology, isotopes, sorption, radio-
active waste, radiopharmaceuticals, interdisciplinary links, contextual problems

BBeaeHue

B cenepancHoin paboyen nporpamMmme no xumun Ha 6a3oBOM YPOBHE OTAESbHbIN 0Bs3aTeNbHbIN pas-
[€N C Ha3BaHWEM «flLepHble TEXHOMOMMMWY» He BblaeneH. BmMecTe ¢ Tem ero npeaMeTHble OCHOBaHWS yxe npu-
CYTCTBYIOT B Kypce: B 11 Krnacce n3yyaloTcs aTtom, S4po atoMa U U30TOMbl, @ MEXNPEAMETHbIE CBSA3N MPAMO
BKIIOYAOT MOHATMA NPOTOHA, HEMTPOHA, M3oTona w paguoaktueHoctu [1, ¢. 12]. Kpome Toro, nporpamma
npegycMaTpyBaeT BapuaTUBHYIO COCTaBNSIOLLYIO COAEPXaHWS U LONyCKaeT aBTOPCKUA NOLAXOA K CTPYKTYpu-
POBaHMIO MaTepuana 3a npegenamu obssatencHoro sapa [1, ¢. 4]. Moatomy saepHyo TEMaTUKY METOANYECKN
KOppeKTHee BBOAUTb He Kak naparnnenbHblii MUHKU-KYPC MO IU3NKe, a Kak XUMUYECKUA MOZYMb O NOBEAEHUN
PaAWOHYKNNA0B N MaTEPUAnoB B peanbHbIX TEXHOMOTMYECKIUX NpoLeccax.

basoBasi nporpamma noa4Y€PKNBAET NPUKNAAHYI POfb XUMUA B SHEPreTUYECKMX, KOTOTUYECKNX U Me-
ANUMHCKMX 3apadax [1, ¢. 5-6, 45]. Ha yrnybnéHHOM ypoBHe eLLé CUNbHEE BbipaXeHa MEXNPEAMETHOCTb: ANs
XMMUKO-(PU3NYECKOro Npoduns npegnaraeTcs akUeHTMpoBaTb OBLYHOCTb 3aKOHOB COXPaHEHUs Macchl W
SHepru, TEPMOAVMHAMMKM, SMEKTPONU3a 1 NPEACTaBIEHUIA O CTPOEHMM BellecTBa [2, ¢. 6]. Obuiee umcno ya-

MEXAYHAPO[IHbIA HAYYHO-WCCNELOBATENbCKMIA KOHKYPC | MLHC «HAVKA U NTPOCBELLEHHEN




MODERN SCIENGE AND RESEARCH 2026

COB Ha yrny6néxHom ypoBHe cocTtasnsieT 204 yaca npoTus 68 yacos Ha 6a3oBoM [1, c. 8; 2, ¢. 7], 4T0 NO3BO-
NSeT BapbMpoBaTh rMy6uHy aHann3a TEXHONOrMYECKUX NPOLECCOB, COXPaHsis OOLLYI0 METOANYECKYIO CXEMY.

Llenb npegnaraemoro nogxoga - HayuuTb obyyatoLierocs BUAETb B SAEPHON TEXHOMOTMM NPEXAE BCEro
XMMUYECKYHK0 CUCTEMY: ONPeaeNUTb XMMUYECKYHD (hOpMy PafyoHYKuaa, COCTaB CPeabl, BO3MOXHbIE peaKLmuy
W PaBHOBECUS, MEXaHWU3M COpOLMM MM OCaXKOEHNS, CBOCTBA MATPULbl N KPUTEPUM TEXHOMOMMYECKOTO Bbl-
Bopa. Takol pakypc JONOMHSET usnyeckoe 0ObsACHEHWe paanoakTUBHOMO pacnaja 1 nokasbiBaeT, novyemy
OLMHAKOBbIA PaAVNOHYKNMA MOXET NO-Pa3HOMY MUTPUPOBATb, M3BNEKATHCA MW PUKCUPOBATLCS B 3aBUCUMO-
CTM OT COCTaBa pacTBopa U MaTepuana.

OcHoBHas YacTb

CTpykTypa MOAYNs MOXET BKMKOYATb YeTbIpe Grioka: xummyeckne opMbl N MUTpaLmUst paguoHyKIMaoB;
COpOUMOHHbIE M MeMOpaHHble pasaeneHusi; MMMobunusauus U matepuansl 4ns obpalleHns ¢ oTxoaamu;
pagnoxumus B MeguumHe. [ins 6a30BOro ypoBHS MCNOMb3YHOTCS Ka4eCTBEHHbIE CXeMbl, MPOLEHTbI, OTHOLLE-
HWS1 N HECTOXHbIE PacY€Tbl KOHUeHTpauui. [Ons yrny6néHHoro ypoBHS [06aBnsalTCs KO3hdUUMeHTbI pac-
npeaeneHus, MatepuanbHble BanaHcel, BiMsHe pH, OKMCIUTENBHO-BOCCTAHOBUTENBHOW Cpedbl 1 (ha3oBo-
AMCNEPCHOro cocTaBa. Takoe pasgeneHne no3BoNsieT COXPaHUTb LOCTYMHOCTb, He 0TKa3biBasiCb OT MOAMMH-
HbIX HaYy4HbIX JaHHbIX. B Tabn. 1 nokasaHa cBS3b AAEPHbIX TEXHOMOMIA C 0BsA3aTeNbHBIMM NOHATUSIMM Kypca
XUMUK. 3Ta CBA3b NPUHLMNMANbBHA: aHanM3 TEXHOMOrMM AOMKEH Npeanonaratb NPUMEHEHNE OCBOEHHbIX XU-
MWUYECKMX MOHATUI W NOMyYeHne NPoBEPSAEMOro NPeAMETHOTO pesynbTara.

Tabnuua 1
CBsi3b A4epHbIX TEXHONOIrUN C COAEePKAHMEM Kypca XMMUM
Mpeamer Xumuyeckue PeanbHble AaHHbIe .
YuyeOHoe penctaue Pesynbtar
aHanumsa NOHATUA ANs aHanu3a
. | ObbsacHser
v CocraB copbeHTa, ConoctaButb CBOM-
Vop-129 B [anoreHsbl, conu Ag, XVMUYECKYI0
aKTUBHOCTb, BMax- | CTBa U KpUTEpUM
copbeHTax copbuusi, matpuua cukcaumto
HOCTb, NNOTHOCTb nMmoBunusamm
pafayoHyKnmaa

pH, OBP, ocaxge- | AktnBHOCTb fo/nocne | Boibpatb nopsgok | AprymeHTUpyeT
Ounctka XXPO HVe, punbTpaumns, | CTagui, MaTepuanb- | XMMUYECKUX TEXHOMOMYECKYHo

copbums HbIN BanaHc onepawi CXEMY

PacTBop, copbuu- ObbscHseT 3aBUCK-
'eoxummyeckas KoathpuumeHTs CpaBHuTb cpeay u

OHHOE paBHOBECHE, MOCTb copbuum oT
MUrpaLms y pacnpenenenus Ky | MuHepan

WOHHbIN 0OMeEH cocTaBa

Xumumyeckas gop-

% 1231 1, | COOTHECTM XuMuye- | [ToHUMAET ponb Xu-
PanunoHyknuabl B | Ma, komnneke, ce- | Mpumepbl ¥mTc, 123 p CKyI0 DODMY C (OYHK- | MAY B APECHOI f10-
MeauuuHe NEeKTUBHOCTb, buo- | 131], 0Y, 188Re Y0 yooy
Lueit npenapata CTaBke
pacnpegeneHue

Mybnukauus C. M. WangynnuHa n CoaBTOPOB COAEPXKMUT DM3NYECKNE, XUMUYE CKINE N TEXHOMOTUYECKME
AaHHblE, NPUrOAHbIE ANst y4ebHOro aHanuaa. B oTpaboTaHHbIX COpbeHTax cMCTEMbI ra3004mnCTkY 3aBogda PT-1
coaepxuTcs ponroxusyLmin '2°l ¢ nepuogom nonypacnaga 1,57-107 net; copbeHT npeactasnser cobon ok-
cua antoMUHKS, UMNPETHUPOBAHHBIN HATPATOM cepebpa, a 3h(PEKTUBHOCTL YNaBnMBaHKS oga npu ero Bbl-
Bope npesbiwana 99,9 % [3, c. 43-44]. 310 no3BoNseT NOCTPOUTL 3a4ady He BOKpYr abCcTpakTHON PopMybI,
a BOKPYr MHOTOKpUTEPUANbHOrO BOMpoca: noveMy apdeKTMBHOE YNaBnuBaHNe eLé He 03Ha4YaeT roTOBHOCTb
MaTtepumana K OKOHYaTenbHOMy 3axopoHeHWo. OCoBEHHO NPOAYKTUBHbI AaHHbIE O HAKOMIEHHOM MaTtepuare.
AsTopb! ukcupytoT: «Obbem oTpaboTaHHOrO copbeHTa Ha AaHHOM NPEANPUATM B HACTOALLMIA MOMEHT CO-
cTaBnsieT npubnuantensHo 21 M3, macca - 12,6 T [3, ¢. 44]. M3yyeHo 35 npob; HackINHas NAOTHOCTb MEHS-
nace ot 610 go 682 r/igm3, BnaxHocTb cocTaBnsna 5-6 %. CpeaHsst yaenbHas akTuBHOCTb 129 pocturana
3,1-105 bk/r, Torga kak ans ¥7Cs npusogutcs 1,5-102 bk/r, gnsa %0Sr - 2,9-102 bk/r, ans %9Tc - 2,5-102 bk/r [3,
C. 44]. B xumnyeckom coctase oTMeueHbl okono 40 mac. % Al, 8 mac. % Ag, 6 Mac. % CBSA3aHHbLIX C HUM HUT-
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patoB 1 okono 10 mac. % wusoTonos ioga [3, c. 45]. 3T JaHHble NO3BONSAIT AaTh YYaLLMMCH HECKONbKO
YPOBHe paboTbl: paccunTaTh CpeaHIo Maccy copberTa B eauHuLe 06bEMa U CONOCTaBUTL €€ C YKasaHHOW
HaCbINHOW NNOTHOCTbIO; ONPEAENUTb, BO CKOMbKO pa3 aKTUBHOCTL 12°| NpeBbILLaeT akTUBHOCTb APYruX npuBe-
AEHHBIX HYKNMAoB; 06bAcHUTL ponb AGNO3 1 okeuaa anioMuHus; 06CyanTb, NoYeMy MUrpaLMoHHas cnocob-
HOCTb MOAa U MexaHuyeckast NPOYHOCTb MaTPULbl BXOASAT B pasHble rpynbl KpUTEPUEB.

Cnepytolee HanpasneHue y4ebHOro aHanmsa CBA3aHO C O4YUCTKON XUAKUX pagnoakTuBHbix cpen ASC.
B pabote A. E. CaBkuHa 1 coaBTopoB Ans Kybosbix octaTkoB BBAP-1200 nccnegosaHsl copbuMoHHbIE, OCa-
AuTeNbHbIE, AECTPYKTUBHbIE U MeMBpaHHble MeTObI; UTOroBas CXema BKMOYAeT 030HUPOBaHUE, PUnbTpa-
Lnto, KoppekTupoBky pH 1 obpaboTky copbeHtom Tepmokeuna-35 [4, c. 18-19]. Mo maTepuansHomMy banaHcy
KO3atphuUMEHT YMeHbLLueHus obbema oTxogoB coctasun 132,6 ang HBASC-2 un 36,4 ans JNIASC-2, a npu ne-
PEcYETe Ha MCXOAHbIE XWOKMe Cpedbl CO CpeaHuM conecoaepxannem okono 4 r/n - npumepHo 3900 n 3270
COOTBETCTBEHHO [4, C. 27-28]. B y4ebHON 3agaye 3TO NO3BONSET NOKa3aTh, YTO TEXHOMOMMYeckas apgekTue-
HOCTb 3aBMCUT HE TOSbKO OT NPOLEHTa YAaneHWst O4HOTO MOHA, HO 1 OT 0B6bEMa BTOPUYHBIX OTXOLOB.

[laHHbIe 0 NOCneaoBaTENbHbIX CTaANAX OYUCTKM npeacTaBneHsl B. B. MuntoTuHbIM M coaBTopamu 4ns
MeMBpaHHO-copbLMOHHON TexHonoruu. Hanpumep, ana '25Sb ncxogHas 06bEMHAs akKTMBHOCTb COCTaBnsna
5602 Bk/gm3, nocne HaHodunbTpauum - 1331, a nocne copbenta - 18-30 br/am3. [ns CyMMbl akTMBHOCTEN
137Cs + 134Cs cooTBeTCTBYHOWME 3HAYeHNs paBHbl 1047, 707 n 21-37 Bk/gm3; ans 89Co - 170, 46 v 4-6 Bk/gm®
[5, ¢. 37]. Yuawmecs moryT paccuutaTb MHTEPBAIbHbIN KOIMULMEHT OUYUCTKN, PaHXMUpPOBaTb HyKNWAbl No
9(h(PEKTUBHOCTN OTAESbHbIX CTaAUA U 0BBACHUTb, NOYeMy KOMOUHUPOBaHWE METOLOB NyYLlle OAHOW YHUBEp-
casbHOi onepauuu.

[Ansa yrnybnénHoro kypca ocobeHHo nonesHa pabota t0. B. KoHeBHWK 1 coaBTopoB 0 copbuum 20Sr,
137Cs, 233U, 23"Np, 239Pu 1 241Am Ha KpucCTannmyecknx nopoaax y4actka « EHucenckuiny. ABTOpbI CpaBHUBau
MOZENbHYI NOA3EMHYI0 BOAY M MOLENbHbIN BbILENaT HaTpuii-anioMogocaTHOro CTekna u nokasanu, Y4to
W3MEHEHWe COCTaBa XuaKon gasbl CnocobHO pasHOHaNPaBMNeHHO MEHSATb COPOLMIO pasHbIX 3NEMEHTOB [6, C.
586-588]. 310 N03BONSET HA OAHOM Habope AaHHbIX 06CYANTE XMMMYECKYIO (POPMY 3IEMEHTA, KOHKYpUPYHO-
LMe MOHbI, KOMMIeKcoobpasoBaHue 1 Porb MUHEPASbHOM NOBEPXHOCTH.

MeOuUMHCKUIA KOHTEKCT MO3BONSIET NOKasaTb, YTO XMMUYecKas hopma pagvoHyknuaa W mornekyna-
HOCUTESNb HE MEHEE BaXHbl, YeM Tun nanyderus. B. W. YepHoB CBA3bIBAET COBPEMEHHYIO paanodapmaLes-
TUKY C TEPAHOCTUKOM - MCMONb30BAHWEM €OMHOT0 BEKTOpa AOCTaBKM, MEYEHHOrO AMarHOCTUYECKUMM UMK Te-
paneBTUYECKUMW pagnoHyknugamm [7, c. 66]. B ob3ope npueeaeHbl npumeps! 23] u 131] ons wmtoBmaHoOM xe-
nesbl, #¥mTc-coeanHenmn, 193Sm n 188Re gns Tepanum KOCTHbIX MeTacTasos, a Takke “Y-mukpocdep ans pa-
Aanoambonuaaum [7, c. 67-68]. [Ins XMMMYECKOro Kypca akLEeHT cregyet CMECTUTb C NepeymncrieHnst 30TornoB
Ha BONPOC CeNekTUBHOCTK. oyemMy oauH npenapaTt HakannuBaeTcs B onpeaenéHHON TkaHn? KakoBbl (yHkK-
WK nuranga, KoMnnekca, HaHo4YacTULbl UK Bronornyeckoro BekTopa? TakoW aHanu3 CBA3bIBAET HEOPraHu-
YECKYI0 1 OPraHMYeckyld XUMWK C SOEPHbIMU TEXHONMOMMAMM W OOHOBPEMEHHO AEMOHCTPUPYET rpaHuLy
LUKONbHOW MOAENN: KNUHUYeCKas 3Gh(PEKTUBHOCTb HE BEIBOANTCS TOMBKO U3 XMMUYECKOM (hopmynbl 1 TpebyeTt
cneuyanbHbiX BUOMEANLMHCKNX AaHHbIX.

lMpeanaraemblin hopmaT ypoka BKAKOYaeT NATb NocneaoBaTenbHbIX AeicTeuin. CHavana 3agaércs Tex-
Honornyeckas npobrema B BUAE KOPOTKOM CUTyaLuu. 3aTeM yyallmecs BblOENsoT U3BECTHbIE XMMUYECKMe
MOHSATUS N HEW3BECTHbIE MapaMeTpbl. Ha TpeTbem aTane nonyyatoT Tabnuuy, rpaduk unm gparMeHT onuca-
HWUS MeTOfa; Ha YETBEPTOM BbINOMHAKT PaCYET UM KaYECTBEHHbIA aHanus; Ha NAaToM POPMYIUPYIOT peLle-
HWe C yKa3aHueM orpaHuyeHuin. Takas nocnefoBaTenbHOCTb YMEHbLIAET PUCK NOAMEHbI XMMUKM 0BLLMMK pac-
CyXaeHusimMn 06 aTOMHOMN 3HepreTuke.

Mpu paboTe ¢ pagroakTMBHBIMM MaTepuanamm NPSMON LKOMbHBIA SKCNEPUMEHT 3aKOHOMEPHO Orpa-
HWYeH. Mo3TOMY OCHOBHO SKCMEPUMEHTAIbHBIN aKUEHT creayeT fenatb Ha 6e30nacHbIX XMMUYECKUX aHaso-
rax v Mogensx: copbunm HepagmnoakTUBHbIX MOHOB, (UNbTPaLMK, BIUSHAM pH Ha ocaxaeHue, MOHHOM 06-
MeHe, MoZennpoBaHuK MaTepuanbHoro 6anaHca. Paguonornyeckas YacTb MOXET BbITb NpeacTaBneHa roto-
BbIMW [aHHbIMU U3 HayyHOWU nybrmkauun. 3TO COXpaHseT OesTeNbHOCTHbIA XapakTep Kypca W He Co3gaéT
TNOKHOMO BreYaTrieHnst, YTO PagMOXMMIUYECKUIA IKCEPUMEHT MOXHO BOCMPOM3BECTM Be3 creunanu3npoBaH-

HOW UHPPACTPYKTYPbI.
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OnbiT nporpammbl Graduate Certificate no pagnoxummmn B YHuBepcuteTe ANOBbI NOKa3biBaeT OpraHu-
3aLMOHHY0 MPOAYKTUBHOCTb COYETaHUS OHMaH- M OYHOW NpaKTuYeckor YacTei [8, c. 9195]. ATopbl noa4ép-
KMBAIOT BaXXHOCTb MOBTOPHOTO OOpalleHns Kk mMaTepumary, akTMBHOW MPaKTVKW 1 0BpaTHOM CBSA3M, a Takke
NNaHUPYIOT NpsiMble OLIEHKM A0 1 nocne 06y4eHust N oTCpoYeHHble onpockl Yepes 3-6 mecsaues [8, c. 9201,
9205]. [1ns LWKONBHOrO Kypca 9T0 He [0Ka3aTenbCTBO NPEBOCXOACTBA CMELAHHOMO 0OYYEHMS, HO NOMEe3HbIN
OPraHu13aLMOHHbIA OPUEHTUP: CNIOXHBIE PAAMOXUMUYECKE NOHATUA NyYLLE PacnpeaensTb N0 CEPUN 3aHATUN,
yepeays TEOPUHO, aHaNN3 AaHHbIX M NPaKTUKY.

PesynbTatbl

B pesynbTate aHanu3a paspaboTaHa copepxaTenbHas MOAENb BKMOYEHWS SOEPHbIX TEXHONOrUA B
Kypc xumun. OHa CBSA3bIBAET YeTbipe HanpaBneHns, NpeacTaBneHHble B Tabn. 1, ¢ KOHKPETHbIMM y4ebHbIMM
AENCTBUAMM M NPEeAMETHbIMM pedynbTaTamu. [ing noacogepxallmx copbeHToB TakMMm LeACTBUSIMM CriyxaT
COMOCTaBreHWe cocTaBa M CBOWCTB MaTtepuana, AN OYMCTKM XMAKUX Cped aHanu3 nocnefoBaTenbHOCTH
onepauui, ans reoxXMMUYECKOn MUrpaLn CpaBHEHUE KOIGMULIMEHTOB pacnpeaeneHns, Ans MeAULIMHCKNX
NPUMEHEHNN OOBSCHEHWE PONU XuMMYeckon hopMbl U HocuTens. MogobpaHbl KONMYECTBEHHbIE AaHHbIE,
NO3BONSIOLLME BbINOMHATL PaCY€Tbl M 0BOCHOBBLIBATb TEXHOMOMYECKME peLLeHst Ha 6a30BOM W yrnyBnéHHOM
YPOBHSIX.

OueHnuBaHve npegnaraeTcs CTPOUTb MO TPEM rpynnam kputepues. MpegmeTHas KOPPEKTHOCTb BKIHO-
YaeT NPaBWNBHOCTb XMMUYECKON MOZENM, TEPMUHOB 1 PaCYETOB. AHanNMTMYECKas rPaMOTHOCTb - U3BNEYEHNe
AaHHbIX, CpaBHeHWe, paboTy C AManasoHamu W eauHuLaMK, pasnuyeHne akta u runotesbl. TexHonornye-
ckoe 0B0oCHOBaHWe - CrMOCOBHOCTL CBA3aTh BblOpaHHyK OMepauuio ¢ XUMUYECKUMM CBOWCTBAMM U YYECTb
orpaHuyeHust 6esonacHocTn. Ha 6a3o0BOM ypoBHE JOCTAaTOMHO KAYECTBEHHOTO 0OBLSCHEHMS W MPOCTOrO pac-
yéTa; Ha yrnybnéHHOM MOXHO BBOANTb K4, MaTepuanbHblil 6anaHc 1 MHOrOCTaAMIHYI0 CXeMy OuMCTKW. UTo-
roByto paboTy LenecoobpasHo 3aBepLuaTh 3afaven, rae 4acTb UCXOAHbIX AaHHbIX U3DbITOYHA: 9TO NPOBEPSET
He 3anOMUHaHWe «NPaBUIbHON TEXHOMOMNY, @ YMEHME BbiOpaTb PENEBAHTHYIO XMMMYECKYIO MHADOPMALMIO.

O6cyxpeHune

[MpeanoxeHHas Mogenb onpefenseT coaepxaHne 1 cnocobel opraHnsaLmn obyveHns, ogHako eé pe-
3yNbTaTUBHOCTb TPEBYET NPOBEPKM B LUKOMBHON npakTuke. OnybrinkoBaHHbIe NokasaTenu O4UCTKI U copbLmm
XapaKTepu3yT TEXHONOMMYECKME NPOLECCHI, @ He y4ebHble JocTkeHus. Mpu anpobauun moayns Heobxo-
AMMO COMOCTaBNATb Pe3ynbTaThbl BXOAHbIX U UTOTOBbIX 3aAaHui, OTAENbHO OLEHUBATb NPaBUIbHOCTb pacyé-
Ta U XUMUYECKOro OOBACHEHUS, a Takke NPoBepATb MEPeHOC cnocoba pelleHnst Ha HoBylo 3agady. O6bEM
MaTepuana crnegyeT COOTHOCUTb C y4eBHbIM BpEMEHEM 1 NOATOTOBKOM KIacca; YHUBEPCUTETCKIMA OMbIT CMe-
LIAHHOrO 0byYeHUs HyxaaeTcs B afantaLum K BO3pacTy LUKOMbHUKOB.

3akntoyeHue

Pasgen «faepHble TEXHOMOMMY B Kypce XMMMM Lienecoobpa3Ho peann3oBbiBaTh Kak aBTOPCKMIA MEX-
NPeAMETHbIA MOAYIb, BCTPOEHHbI B 0Bs3aTeNlbHble TEMbl CTPOEHWS aToMa, PacTBOPOB, OKUCIUTESbHO-
BOCCTAHOBMTENbHbIX NPOLECCOB, XMMUW 3NIEMEHTOB, MaTEPUanoB 1 aKorormyeckoin 6esonacHocTu. Ero otnu-
4re OT aHasorMYHOro Mogyns no usmnke CoCTOUT B (HOKYCe Ha XMMUYECKON (hOpMe paduoHyKuaa, CocTaBe
cpefpl M npoueccax pasgenenuns, ukcaumn n agpecHomn JOCTaBKy.

Haunbonee copepxatenbHoi hopMoin paboThl SBMSETCA aHanU3 peanbHbIX TEXHONOTMYECKUX JaHHbIX.
lMokasaTenu ogcoaepaLlero copbeHTa, MHOrOCTaAMMHON OUUCTKM XUOKUX PaamMoaKTUBHBIX Cped u copbumm
PaAVOHYKINAOB Ha FOpHbIX MOpoLax Mo3BOSIAKT OAHOBPEMEHHO (POPMUPOBATH NPEAMETHbIE 3HAHUS W HaBbIK
paboTbl C Hay4YHON MHApopMmaLmein. CMellaHHoe 0ByyeHmne, UrpoBble CPeacTBa U CETEBOE B3aUMOAENCTBME MO-
nesHbl TOrAa, Korha OHW NOALAEPXMBAIOT 3Ty aHaNUTUYECKYIO OeSTeNnbHOCTb. B pesynbrate sgepHas Tematuka
nepecTaét bbiTb BHELWHNM «J0DaBNEHMEMY K XMMUM 1 CTAHOBUTCS CNOCOBOM NokasaTb, kak 6a3oBble Xumuye-
CKiie 3aKOHOMEpPHOCTM paboTaloT B COBPEMEHHOM 3HEPreTIKe, SKOMOor4eckorn 6e30nacHOCTU U MeULIMHE.
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NCN0/Ib30BAHWA MUKPOOPT AHW3MOB B
[IPOLIECCAX NPOU3BO/ICTBA

BEPEBKWHA MAPWUHA HUKOJIAEBHA

[OLEHT
®r60Y BO «CTaBpononbCKui rocyaapCTBEHHbI arpapHblil YHUBEPCUTET»

AHHoTauma: B cTaTbe paccmMaTpuBalOTCs COBPEMEHHbIE NOAXOAbl K MPUMEHEHUO MUKPOOPraHM3MOB B 61o-
TEXHOMOrMYEeCkOM CUHTE3e Bronornyeckn akTuBHbIX BellecTs (BAB), a Takke B npoueccax GuotpaHchopma-
Umm 1 bruocuHTesa. MpuBeaeHa knaccudukaums OCHOBHbBIX MPynn MUKPOOPraHW3MOB-MPOAYLEHTOB, NpoaHa-
NM3MpOBaHbl MX MeTabonmnyeckne BO3MOXHOCTM W (HaKTOPbI, BIUSIOLLME HA SGEKTUBHOCTb NPOAYKLMM Lie-
nesbix coeanHeHnn. Ocoboe BHUMaHWe yOeneHo NpakTUYeCKUM acnekTam 1Cnonb30BaHUst MUKPOOHbLIX CU-
CTeM Ans NnonyyeHus aHTMOMOTMKOB, DepMEHTOB, BUTAMMHOB, OPraHUYECKMX KUCMOT U CTEPOUAHBLIX FOPMO-
HOB.

KnioyeBble cnoBa: MWUKPOOPraH13Mbl-NpoayLEHTbl, BUONOrMYeckn akTUBHble BellecTBa, OMocuHTes, Bro-
TpaHchopmauusi, pepmeHTaums, brokatanms, CTepomaHble FOPMOHBI.

THE USE OF MICROORGANISMS IN PRODUCTION PROCESSES
Verevkina Marina Nikolaevna

Abstract: The article examines modern approaches to the use of microorganisms in the biotechnological syn-
thesis of biologically active substances (BAS), as well as in biotransformation and biosynthesis processes. A
classification of the main groups of producer microorganisms is provided; their metabolic capabilities and fac-
tors influencing the efficiency of target compound production are analyzed. Special attention is paid to the
practical aspects of using microbial systems to produce antibiotics, enzymes, vitamins, organic acids, and
steroid hormones.

Keywords: producer microorganisms, biologically active substances, biosynthesis, biotransformation, fermen-
tation, biocatalysis, steroid hormones.

B coBpemMeHHO# BUOTEXHONOMMWN MUKPOOPraHU3Mbl PaCCMaTPUBAKOTCS Kak YHUKambHbIE Bronornyeckue
CUCTEMbI, CMOCOBHbIE K 3(h(DEKTUBHOMY CUHTE3Y LUMPOKOrO CNeKTpa GMOMOrMyecku akTUBHBIX COEOMHEHNN.
brnarogaps BbICOKOM CKOPOCTH poCTa, NPOCTOTE KYMbTUBMPOBAHMS U BO3MOXHOCTW rEHETUYECKON MOAN(DMKa-
LM MUKPOBHbIE KNETKM CTanu OCHOBOW NPOMBILUIIEHHOO MOMyYeHUst aHTUBMOTUKOB, (DEPMEHTOB, aMWUH OKWC-
10T, BUTAMMHOB U OpraHuYecknx kucnoT. lpouecchbl BroTpaHcopmaun, Npu KOTOPbIX MUKPOOPraHW3MbI
OCYLUECTBNSIOT HaNpaBneHHY MOAUMUKALMIO XUMUYECKUX CyBCTpaToB, OTKPLIBAKOT JOCTYN K COEAMHEHUAM,
TPYAHOAOCTYNHLIM NPY TPaaULMOHHOM OpraHNYeckoM cuHTe3e. Takum 06pa3oMm Lenbio Halein paboTbl cTano
0606WKTL M NpoaHanNM3MpoBaTb COBPEMEHHbIE BO3MOXHOCTU WUCMOMb30BaHWS MUKPOOPraHM3MOB B Mpoay K-
Lyn B1ONOrNYecKn akTMBHbIX BELLECTB, BriocuHTe3e 1 GruoTpaHchopmaLmu.

Bbibop MukpoopraHuama-npogyLeHTa onpegensieTcs Npupoaoi Lenesoro npoaykta u Tpebyembim Tu-
nom GuoTtexHonormyeckoro npouecca. Cpean Gaktepuin Hambonee yacto wucnonb3ytoT Escherichia
coli v Bacillus subtilis, koTopble apdekTUBHbI ANA CUHTE3a aMUHOKUCNOT, (DEPMEHTOB U PEKOMOMHAHTHBIX
BenkoB. AKTMHOMWLETbI, B 0COBEHHOCTM NpeacTaBuTenu poga Streptomyces, SBASKOTCS OCHOBHbIMU NPoOAY-
LieHTaM1 aHTUBMOTUKOB - CTPENTOMULMHA, TETPALMKIMHA, SPUTPOMULIMHA, @ TaKKe HEKOTOPbIX MMMYHOMOAY-
naropos. Mukpockonuyeckue rpubbl, Takue kak Penicillium chrysogenum u Aspergillus niger, LWmMpoko npume-
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HAKTCA NS NOMyYeHWs MEHWUMNNNHA, OpraHMYecknx KucrotT W depmeHToB. [poxokn Saccharomyces
cerevisiae 1 Candida spp. MCNONb3YIOTCA B CUHTE3e 3TaHONa, (DEPMEHTOB, CTEPOUAHBIX FOPMOHOB U PEKOM-
BuHaHTHbIX BakumH. Mukposogopocnu, Bkntodas Chlorella vulgaris u Spirulina platensis, cnyxat nctouHukamm
KapOTMHOMZOB, NONMHEHACHILEHHBIX KUPHBIX KUCAOT U (PUKOOGUNMNPOTEMHOB.  AKTUHOMULETHI  pO-
Aa Streptomyces ocTatoTcs nugepamut No YUCIy OTKPbITbIX aHTMOMOTUKOB: Bonee 70% BCex NPUPOAHbIX aH-
TUMMUKPOOHBIX COEANHEHNI NOSTyYEHbI UMEHHO OT 3TUX MUKPOOPraHu3mos [1].

BrocnHTes Gronormyeckn akTUBHbIX BELLECTB MUKPOOPraHM3Mamm npeacTaBnset cobon MHOrocTaauii-
HbIA NMPOLLECC, BKMKOYAOLMA (hepMEHTaLMO, BbiAENEHNE U O4UCTKYy npoaykTa. KrouyeBbiMu (haktopamu,
onpeaensatoLwmmm ahdeKTMBHOCTL BUOCMHTE3A, ABNSAIOTCS COCTaB NUTATENbHON CPeabl (MCTOYHMKN Yrepoaa,
asoTa, ocdopa, MUKPOINEMEHTbI, MHAYKTOPbI), MapaMeTpbl KynbTUBMPOBaHUS (Temnepatypa, pH, pacTso-
PEHHbIN KUCMOPOA, MHTEHCUBHOCTL NEPEMELLMBAHMS) W TeHETUYECKe 0COBEHHOCTY LWTaMMa, BKIoYas Hanu-
4ne 1 YpoBEHb AKCTpeccun GUOCMHTETMYECKNX reHOB. COBpeMeHHble MoAXOAbI, Takue kak MeTabonuyeckas
WHXXEHEepPUs, NO3BONSIOT LieneHanpaBneHHo MoanuLMpoBaTh WTaMMbl 4N CBEpPXMpoaykumn. Hanpumep,
BCTPavBaHue AONONHUTENbHBIX KON FeHOB, KOAMPYHOLLMX KNtoueBble hepMeHTbI BUOCUHTE3a aHTUBNOTMKOB,
UMW UHAKTVUBALMS KOHKYPEHTHBIX MeTabonnyeckux nyTen noBbILLaeT BbiX0A Lenesoro npoaykta Ha 30-60%.

Ocob0ro BHUMaHUS 3acnyXMBaeT MUKPOBUONOrMYECKU CUHTE3 BUTAMMHOB, MOCKOMbBKY HEKOTOPbIE U3
HWX 3KOHOMUYECKU LienecoobpasHo nomnyyaTb UMEHHO TakuM cnoco6oM. C MOMOLLbIO reHETUYECKUX MaHWUMy-
nauuin Gbinn NoNyYeHb! LTaMMbl MUKPOOPraHM3MOB, KOTOPbIE NPOM3BOAST B AECATKM Thicsy pa3 Gonblue Bu-
TaMMHOB, YeM HeobxoauMo Ans Ux COBCTBEHHOrO pocTa. Knaccuyeckum NpuMEpPOM CRYXUT MOSTyYeHue pu-
BothnasuHa (BuTammnHa By). Bnnotb 4o 30-x rogoB npoLLnioro CTONeTUst 3TOT BUTAMUH BbIAENSN U3 NpUpOa-
HOrO Cbipbs: M3 1 TOHHLI MOPKOBYW NonyYamu Muwb 1 r pubodnasmHa, a 3 1 TOHHLI NeveHn Tpeckn - 6 1. Og-
Hako B 1935 rogy Obin 06HapyxXeH akTWBHbIA NpogyueHT - rpub Eremothecium ashbyii, cnocobHbIN CuHTE3M-
poBaTb A0 25 Kr BUTaMuHa B2 u3 1 ToHHbI nuTaTenbHon cMecu. MNo3sgHee, B 1983 rogy, Bo BHUW reHeTtuku
MWUKPOOPraHu3mMoB Oblfl CKOHCTPYMpOBaH PeKOMOMHaHTHbIM WTamm Bacillus subtilis ¢ yBennyeHHon [o30i
ONEPOHOB, KOHTPONMpYOLWMX cuHTe3 pubodnasmHa. Ewé Gonee nokasarteneH npuMep ¢ BUTaMuHOM B12
(UumnaHkobanammHOM), KOTOPbIA MOMYYAKT UCKITHYATENBHO MUKPOBUONOTMYECKUM CUMHTE30M, MOCKOMBKY €ro
XMMUYECKOE MPOU3BOLACTBO YPE3BLIYANHO CIIOKHO 1 3KOHOMUYECKM HelenecoobpasHo. poayLeHTamm aToro
BUTaMMHA BbICTYMAKOT Pa3fnyHble rpynnbl MAKPOOPraHW3MOB: AWKWE LUTaMMbl MPOMUOHOBLIX 6akTepui po-
Aa Propionibacterium cuHTeanpytor ot 1 go 8 Mmr/n BUTamMMHa, B TO BPeEMS Kak CeNeKUMOHMPOBAHHbIN
wramm Propionibacterium shermani M-82 npoayumpyeT Ao 60 mr/n. BbICOKON NpOAYKTUBHOCTBLIO OTIMYAOTCS
TaKke Pseudomonas denitrificans M-2436 (go 59 mr/n), aktuHomuueTsl Nocardia rugosa (go 18 wmr/n), aHas-
pobHble  Gaktepum  poga Clostridiummn  TepmodunbHble  Gauunnel Bacillus  circulans v Bacillus
stearothermophilus. Muposoe npownssogcTeo ButamuHa B12 gocturno 11 TOHH B rog, W3 KOTOpbIX 7,5 TOHH
pacxo4yeTcs Ha MeAULMHCKME HYXbl, @ 3,5 TOHHbI - B XXMBOTHOBOACTBE [2].

BuotpaHchopmaums npegctaBnset cobon XuMn4eckyro MoaUMUKALMIO OpraHNYeCcKX COeanHEHNN, Ka-
Tanu3npyemyto bepMeHTamm MUKpoopraHnaMoB. 1o onpeseneHHbIM IUTepaTypHbIM UCTOYHUKAM U CTaTbsM
BuoTpaHcdopmauus MOXeT BbiTb OnpeaeneHa kak cneuuduyeckas Moaudukaumus onpeaenéHHoro coeamnHe-
HWS B CTPYKTYPHO CXOAHbLIA NPOAYKT C UCMONb30BaHMEM BUONOrNYECKUX KaTannusaTopoB, BKIHOYAs MUKPOOp-
raHW3Mbl, NPeUMyLLEeCTBEHHO rpubbl. BaxHo pasnunyate GuotpaHcdopmaumio 1 BUOKOHBEPCUIO: NOCeaHSS
UCMOMb3YeT KaTanuTUYECKyo akKTUBHOCTb XKVBbIX OPraHN3MOB M MOXET BKIHOYaTb HECKOMBKO MocneaoBaTesib-
HbIX XMMWYECKUX peakuui, Toraa kak GuoTpaHcopmaums vale noapasymMeBaeT OOHOKPATHYID Moauduka-
umio. B otnnume oT XuMnyeckoro cuHTesa, MukpobHas bruotpaHcdopmaums obnagaeT psLoom npemmyLLecTs:
BbICOKOW PErvio- 1 CTepeocneuntuYHOCTbI0, MSATKUMU YCroBusiMM (BOOHblE pacTBOpbl, Temnepatypa 20—
40°C, HenTpanbHbIn pH) 1 OTCYTCTBMEM TOKCUYHBIX OPraHNYECKUX PaCTBOPUTENEN, YTO AenaeT NpoLece 3Ko-
TOrMYHBIM M COOTBETCTBYIOLLMM NPUHLMNAM «3ENIEHON XUMUm» [3].

OfHWMM 13 SpKUX NPUMEPOB, OMMUCaHHbIX B NUTEpaType, SBNSAETCS MUKpOoOHas TpaHcdopMaums Tepne-
HOBbIX COeaHEeHMN. Tak, Npu UccneaoBaHn GruoTpaHcopmaL ABYX HACHILLEHHbBIX aLMKIMYECKUX MOHO-
TEPNEHOMAOB - TeTparMaporepaHuona M TeTparuaponaBaHgynona - C MOMOLLb NaTOreHHOro rpu-
6a Glomerella cingulata 66110 ycTaHOBNEHO, YTO 06a COEAMHEHWS TMAPOKCUIMPYIOTCS PETMOCENEKTUBHO NO
W30MpONUALHON rpynne. TeTparnaporepaHnon npespawiancs B rapoKCULMTPOHENSION, a TeTparnaponasaH-
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Aynon - B 5-rugpokeuteTparugponasasaynon [2].

B obnacTu GuoTpaHcopmaLm CECKBUTEPMNEHOB 3aCyXMBaOT OTAEMNbHOMO BHUMAHWS UCCREA0BaHNS
MOPCKWX CECKBUTEPMEHOBbLIX (DEHONOB - KypKydpeHona W KypKyauona, NpOUCXOAALMX W3 SAMAICKON ryOku
Didiscus oxeata. ®epmeHTaumsa KypkydeHona ¢ gpoxokamu Kluyveromyces marxianus var. lactis npusena
BbIAENEHMI0 LIECTU HOBbIX MeTabonuToB, BKMtYas 15-rmapokcuKypkydeHon, 12-rmapoKCukypKydeHon w
12,15-gurngpokeukypkydeHon. Mukybaums toro xe cyberpata ¢ rpubom Aspergillus alliaceus nossonuna no-
nyautb  coeguHenns  10B-ruppokcukypkydenon u - kypkyauon-10-oH. [pu  mcnonb3osanum Rhizopus
arrhizus n Rhodotorula glutinus 6b1im nomyyeHs! rOKONMPaHO3MAHbLIE MPOU3BOAHbIE KYPKY(EHOoNa 1 Kypky-
pvona. [laHHble uccrnefoBaHWS OEMOHCTPUPYIOT BbICOKYHD CMOCOBHOCTb MMKPOOPraHU3MOB OCYLLECTBMSATb
MMOPOKCUINPOBAHMUE, OKUCIIEHNE W TTIMKO3MAMPOBAHUE MPUPOAHBIX COEAUHEHWIA, YTO 3HAYUTENBHO pacLumps-
€T CNEeKTP NOTEHUManbHbIX BUONOrMYECKM akTUBHBIX Monekyn [1].

Ctepounpl Takke SBNAITCA BaXHbIMU 06BEKTamMn MUKpOBHOWM GruoTpaHchopmaumu. MNpu ncnonb3osa-
HAM Genoro rpuba-6asugnommueta Coriolus versicolor ons TpaHcgopmauun auocreHuHa (3B-ruapokeu-5-
CnMpoCTeHa) BbInu BblAENeHbl YeThIpe paHee He ONMCaHHbIX NONUMMAPOKCUIMPOBAHHBIX CTEpoMaa, BKIKOYas
25(R)-cnupocTt-5-eH-36,7a,150,21-tetpaon u 25(R)-cnmpocT-5-eH-3p,78,12B,21-TeTpaon, a Takke Tpu u3-
BECTHbIX KOHreHepa. OCo6eHHO BaxHbIM SBSIETCA TOT (haKT, YTo BroTpaHcdopmaums CTeponaHbIX CoeanHe-
HWA MWUKPOOPraHW3Mami MO3BONSIET OCYLLECTBNATb TMAPOKCUIMPOBAHWE B MOMOXEHWS, HeJOCTYMHbIE Ans
XMMWUYECKOro CuHTe3a. Knaccuyeckum npuMepOM CIYXUT TMOPOKCUAMPOBAHME CTEPOMAOB C MOMOLLbI rpu-
6os Curvularia lunata u Rhizopus nigricans, cnocobHbIx BBOAUTL MMAPOKCUIIBbHYKO rpynny B nonoxenve 11a
nnu 11B CTepoMAHOro KonbLa - peakuUmio, NPakTUYeckn HEBLIMOMHUMYIO METOAAMM OPraHUYEeCcKon Xumuu. Ta-
kuM 06pa3oM nosyyatoT NpeaLLeCTBEHHNKN TMAPOKOPTU30HA U NPEAHM30MO0HA.

Ankanongsl Takke SBMATCS BaXHbIMU 06bEKTaMM MUKPOOHOM GuoTpaHcdopmaumn. IBoanaMuH -
OAMH M3 OCHOBHbIX aKTMBHbIX ankanougos Evodia rutaecarpa, TpaguUMOHHOMO KUTAWCKOrO NEKAPCTBEHHOTO
pacTeHus. buotpaHchopmaums asoguammuHa ¢ nomolysto Penicillium janthinellum AS 3.510 npueena k obpa-
30BaHM0 ABYX meTabonutos: 10-ruapokcmaBognamuHa u 11-ruapokcnaogmammHa. VIHTEpecHo, YTo MUKpO-
OpraHu3mbl 1 KpbICbI UCMOMb3YIT CXOAHbIE MeTabonuyeckue nyTu 4ns asoguamuHa. Muorve rpubbl obnaga-
0T bepmeHTamu, katanusupyowmmn  N- - O-gemeTunupoBaHue  ankanowgos.  Hanpumep, Mucor
piriformis cenektusHo N-gemetunupyet TebawH, a Cunninghamella echinulatau pasnuydble  WwTam-
Mbl Fusarium ocywectenstoT N-gemeTunnpoBaHmne kogeunHa.

[ns noBsbllWeHNs APEEKTUBHOCTM U SKOHOMUYHOCTW BUOTpaHCHOPMaLMM NPUMEHAIT UMMOBUNu3a-
LMI0, TO eCTb 3aKkpenneHne MUKPOBHbIX KNEeTOK UK (hepMEHTOB Ha TBEPLOM HOCUTENE, TaKOM Kak anbriuHat
KanbLus, araposa, cUnukareflb Unu CUHTETWYecKue nonumepsl. VIMmobunusoBaHHble cucTeMbl obrnagatot
PSAAOM NPEeUMYyLLECTB: MHOTOKpPaTHOE MCnonb3oBaHue buokartanusatopa (2o 10-20 uuknos), obneryexue oT-
[eneHus npoayKTa oT BroMacchl 1 NoBblLEHWE CTaBUIBHOCTK KNETOK B HEBNaronpuaTHLIX YCnoBusxX (M3me-
HeHus pH, TemnepaTypbl, NPUCYTCTBME OPraHUYECKUX pactBopuTeneit). Hanpumep, MMMOBUIU30BaHHbIE
kneTku E. coli c reHom B-ranaktosvaasbl NPUMEHAKOTCA ANS rMaponu3a naktossl B 6€3nakTo3Hoe MOroKo, a
NMMMOBKNM30BaHHbIE APOXKKM Saccharomyces cerevisiae UCMONb3YTCS B HENPEPbIBHLIX (DEPMEHTALMOHHBIX
npoweccax 4/ nonyyeHns ataHona.

HecMoTpst Ha 04eBMAHbIE NpeuMyLLecTBa, MUKpobHas BuoTpaHcdopMaums CTankueaeTcs C onpeae-
NEHHbIMM TPyAHOCTAMK. OQHUM U3 rMaBHbIX NPENSTCTBUI SBMSETCS CYLLECTBOBAHWE XOPOLLO pa3BUTON TeX-
HOMOMMN OpPraHNYECKOrO CUHTE3a, YTO YaCTO CHUXAET (DUHAHCOBbLIN CTUMYN AN BHEAPEHUS HOBbIX Gronpo-
LieccoB. Mcnonb3oBaHue BuokaTan13aTopoB Yacto 3aTpyAHEHO M3-3a TOKCUYHOCTW MAM WHMMBUPOBaHNS pe-
aKyum cybeTpaToM UK NPo4YKTOM, BbICOKOrO pa3baBnieHus, a Takke YyBCTBUTENBHOCTM BroKaTan13aTopos K
pH n Temnepatype. Ecnn cyb6CTpaT TOKCUYEH, OH MOXET YOUTb MUKPOOpraHu3m, npegoTepallas buotpaHc-
(hopmaLto; eCrv e MUKPOOPraH3M UCnonb3yeT CybeTpaT B KaveCTBEe MCTOYHMKA SHEPruM, LieneBson npo-
LYKT MOXET He HaKkanImneaTbCs.

Takum 06pa3om, MUKPOOPraHM3Mbl NPeACTaBnsioT cobon 3GEKTUBHYHO 1 SKOMornyecku 6esonacHyo
nnatgopmy Ansg NPoU3BOACTBA BMONOrMYECKM aKTUBHBIX BELLECTB WU NPOBEAEeHWs peakuynin BrotpaHcdopma-
ummn. Kak nokasaHO B MHOTOYWCIIEHHbIX UCCRER0BaHNSX, MUKpOBHas GuoTpaHcopmaumus no3sonseT nony-
YaTb HOBblE COEAVMHEHMS C YNYYLLEHHOM G1OMNOrMYEecKon akTUBHOCTbIO, OCYLLECTBNATL MOAMU(MKALMK, HeLo-
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CTYNHblE XMMUYEeCKoMy CuHTe3y. [nyGokoe n3yyeHne meTabonnama MUKPOOPraH3MOB B COYETaHUM C METO-
[amMi TEHETUYECKON N MeTabOomNMYECKO UHXEHEPUU, UMMOOUNU3aLMM U ONTUMM3ALIMN (HEPMEHTALIMOHHBIX
MPOLIECCOB MO3BONSIET CO3AaBaTh BbICOKONPOAYKTUBHbIE MPOMBILLEHHbIE WTaMMbl. [anbHelilee pas3suTie
MUKPOGHON BUOTEXHONOMM ByaeT CBS3aHO C paclUMpEHNEM CreKTpa LieneBbiX NPOAYKTOB, paspaboTkon He-
NpepbIBHbIX OUOKATANMMUTUYECKNX MPOLIECCOB W BHEAPEHUEM MOAXOA0B CUHTETUYECKON OMOMOrn Ans KOH-
CTPYMPOBAHUS UCKYCCTBEHHbIX MUKPOGHBIX CHCTEM.
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JTHOKYJIbTYPHAA NNIACTUYHOCTb
KAPAMMOB: AJANTALINA MK
ACCUMUNALINA?

KOBAJIEHKO MAPWUHA HUKOJIAEBHA

CTyJeHTKa
OIrB0Y BO «XepCOoHCKWiA rocyAapCTBEHHbIN NeJarormyeckuin yHUBEPCUTET

HayuHb1ii pykogodumens: Kypoeckas UpuHa PocmucnagogHa
kaHOuOam uckyccmeosedeHusi, doueHm
@Ir60Y BO «XepcoHckuli 20cydapcmeeHHb I nedazoauyeckull yHugepcumemy»

AHHOTaumsa: Kak ManoyncneHHoMy Hapody YAaeTcs He UCYe3HyTb B BOAOBOPOTE MCTOpUKU? ABTOP CTaTbi
HaXOAMT OTBET B MOHATUW «3THOKYNbTYPHON NNACTUYHOCTM» — CMOCOOHOCTM KapauMOB afanTupoBaThbCs K
HOBbIM YCMOBMSAM, HE yTpaunMBash KOpHeW. B maTtepuane paccmaTpuBatOTCst Kak WCTOPUYECKME acnekThbl (B
yacTtHocTH, Hacrneauwe A. C. ®upkoBnya), Tak U COBPEMEHHbIE BbI30BbI, CTOSILLME neped aTHOCOM. OCHOBHOM
nocbln paboThbl: YMEHWE KapauMOB MEHSTLCS, OCTaBasiCh CODOW, SBNSIETCA HE NPU3HAKOM acCUMUNSALWK, a
9(h(hEKTUBHOM CTpaTErNeN COXpaHeHNst CaMOObITHOCTH.

KntoueBble cnoBa: Kapaumbl, KpbIMCK/ME KapauMbl, 3THOKYNbTYPHAs MAaCTUYHOCTb, STHUYECKAs MOEHTUY-
HOCTb, afanTaums, aCCUMUNALMS, TpaHcopMaLuus camoco3HaHns, ABpaam GUPKOBKY, AUTMOCCHUS, THOPKCKME
A3blkn, Poccuiickas umnepusi, eBpenckuii BONpoc, TEOpUst BbI30Ba-0TBETA, PeckpunT BopoHL0Ba, 3THUYECKOE
KOHCTPYMPOBaHWE, MasniouUCEHHbI Hapod, KOpeHHbIe Hapodb!, KpbiM, A3bikoBas acCUMMASLMS, STHorpadu-
YeCKOEe MoNeBoe UCCIea0BaHMe.

THE ETHNOCULTURAL PLASTICITY OF THE KARAITES: ADAPTATION OR ASSIMILATION?
Kovalenko Marina Nikolaevna
Scientific adviser: Kurovskaya Irina Rostislavovna

Annotation: How does a small people manage not to disappear in the whirlwind of history? The author of the
article finds the answer in the concept of “ethnocultural plasticity” — the ability of the Karaites to adapt to new
conditions without losing their roots. The material examines both historical aspects (in particular, the legacy of
A. S. Firkovich) and the modern challenges facing the ethnic group. The main message of the work is that the
Karaites’ ability to change while remaining true to themselves is not a sign of assimilation, but an effective
strategy for preserving their unique identity.

Keywords: Karaites, Crimean Karaites, ethnocultural plasticity, ethnic identity, adaptation, assimilation, trans-
formation of self-awareness, Avraham Firkovich, diglossia, Turkic languages, Russian Empire, Jewish ques-
tion, challenge-response theory, Vorontsov’s rescript, ethnic construction, small-numbered people, indigenous
peoples, Crimea, linguistic assimilation, ethnographic field research.

Kapaumbl npeactasnsoT coboil npumep 3THOCA C HEODOLIYHOM TpaekTopuel passutus. Manouncneh-
HoCTb Hapoga (okono 2000 yenosek B Mupe 1 okono 500 B Kpbimy Ha 2017 rog) u yTpaTa XMBOro s3blka co-
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30aK0T UIMI3MI0 CKOPOrO MCYE3HOBEHWS 3TOWM KynbTypbl. TEM HE MeHee, KapauMbl EMOHCTPUPYIOT YaUBU-
TENbHYI0 XKU3HECTOMKOCTb. VX CEKPET KPOeTCS B 0COBOM «3THOKYNbTYPHOM TMOKOCTU», KOTOpasi NO3BOMSET UM
WHTErpupoBaThCH B MEHSIOLLMECS MOUTUYECKUE pearnu, He XepTBys NMpu 3TOM CBOEN YHUKAaIbHOW caMo-
BbITHOCTBIO.

VicTopns kapanMoB nonHa 3arafgok, rnaeHas U3 KOTOpbIX — yauBUTENbHas MeTaMmopdo3a UX caMmoco-
3HaHus 3a nocrneaHue nontopa cronetus. B 1825 rogy kapanmckas obuwmHa KpbiMa B NpoLleHnu Ha ums um-
nepatopa AnekcaHapa | npamo Hasbiana cebs espesmu. OgHako cnycts 150 net putopuka pagmkansHO 13-
MeHWnach: NUaepbl kapamMoB CTanu HacTamBaTb Ha MHOM NMPOUCXOXOEHWN, CBA3bIBAS CBOW KOPHM C Xas3apa-
MW, TYHHaMW, roTamu W capmato-anaHamu. 3TOT paspbiB MEXZY ABYMS UCTOPUYECKUMU Nepuogamm LEMOH-
CTPUPYET HE MPOCTO CMEHY MHEHWUI, a MOSHYI0 NEPECTPOiKy TOrO, Kak HapoZd ONpeaensieT CBOW MAEHTUY-
HOCTb [7].

B ocHoBe aTux nepemeH nexanu nonutdeckue peanun Poccuinckoir umnepumn XVIII Beka. B 10 Bpems
EBpona uckana crnocobbl BKMOUMTL eBpeickie 06LLMHbI, XuBLWKE 0BOCOBINEHHO, B OBLLECTBEHHYIO XU3Hb. Ka-
pauMbl BOCTPUHUMAINMUCh BracTsMu Bonee 6naroCKnoHHO, YeM OcTarbHbIe €BPEU, Tak Kak OHU oTBepranu Tan-
MyA. MIMeHHo TanmyA B rnasax XpUCTMaHCKUX npasuTeniei Obl rMaBHON NPUYMHON «UCMOPYEHHOCTUY EeBpEnt-
CTBa, NO3TOMY OTKa3 OT HEro cTan 415 kapauMoB CBOErO poaa «MpomyckoM» K Bosiee BbICOKOMY CTaTycy.

Haunbonee pe3ynbTaTMBHO NPOLECC CTAHOBMEHUS KapauMCKOW HaLMOHamNbHOW WAEO0NOrMK NPOCHexu-
BaeTCs Yepes npuamy cchopmynupoBaHHOM A. TOMHOM cUCTeMbl «Bbi3oBa-0TBETaY [7]. Kapanmbl nocneposa-
TENbHO pearnpoBany Ha NonMTUYECKNE BbI30BbI, KaxabIn pa3 aobusasce 4ns cebs ocoboro craryca.

Ha npoTspkeHWn OBYXCOT NET kapaumMckas obLiHa nocneaoBaTenbHO OTCTamBarna CBOM UHTEPECHI, 40-
BuBasicb 0cobbIX NPaBOBbLIX NPedePEHLM. 3HAKOBLIMM BEXaMU B OTHOLLEHUSIX C FOCYAapCTBEHHOM BNACTbIO
cranu 1794 n 1827 rogpl. B nepsom crnyyae ycunusamu generatoB Obil aHHYNMpOBaH ABOMHOM HANOrOBbIN
rHeT, BBeAEeHHbIN EkaTepuHoi |l, a BO BTOPOM — nomnyy4eHo 0CBOBOXAEHME OT PEKPYTCKON MOBUHHOCTH, yCTa-
HOBMeHHON Hukonaem | ns nyaenckoro HaceneHus. Ycnex atux uHuumatve Gein 0bycnoBneH aunnomatunye-
CKUM MacTepcTBOM NpeacTaBuTenieil 0BLUMHbI U UX CMOCOBHOCTBIO K MPSAIMOMY B3aUMOLEWCTBUIO C BbICLUMM
PYKOBOACTBOM CTpaHbl.

B 1839 rogy no mHuumatmee rpacha BopoHuosa ABpaam OupKOBMY 3aHANCS MOMCKOM [O0Ka3aTeNbCTB
9THWUYECKOW CaMOCTOATENBHOCTM KapanMoB. HecMOTPS Ha CMOPHOCTb €ro MeToAoB, rocyAapCTBEHHbIe opra-
Hbl NpU3Hanu cobpaHHble MaTepuasnbl 4OCTaTOYHbIMW. OTO MO3BOUMIO KapauMam HpUaNYeCcKn AUCTaHLUMpo-
BaTbCA OT €BPENCKON OBLLMHBI M NOMYyYUTb CTATYC OTAENBHOMO Hapoaa [7].

B XIX cTtonetun kpbIMCKO-kapanMckoe COOBLLECTBO XapakTepu3oBanocb COCTOSHUEM KIacCUYeCKou
purnoceun. CornacHo koHuenuun M. W. Tammana, THOPKCKUI A3bIK BbICTYNan B ponu (PYHKUMOHAMBHOMO Map-
Kepa, CTPYKTYPUPYIOLLEro nutepaTypHOe NPOCTPAHCTBO — OT KAHOHUYECKUX PENUIMO3HBIX TEKCTOB 40 COBpE-
MEHHbIX JpamMaTU4ecknx NpousBedeHui. VIHTEHCUBHOE pa3BUTUE NUTEPaTypbl Ha TIOPKCKOM A3blke SBWMNOCH
3aKOHOMEpPHbIM UTOrOM MHOFOMETHUX NPOLECCOB akKynbTypaLmuy 1 nocnyxuro 6asncom ans opmMmpoBaHus
KapauMCKOW HaLOHanbHON MOAEHTUYHOCTM [3].

B pabote 0. M. MNnycHuHa (2019) nogyepkmBaeTCst KPU3NCHOE COCTOSIHUE COBPEMEHHOM KapauMCKom
WOEHTUYHOCTU. ABTOP YKa3blBaeT Ha NPOTUBOPEYME, BbISBNEHHOE B XO4€ NOMEBbIX UCCeaoBaHu B KpbiMy:
NP BbIPAXXEHHON CaMOMAEHTUPUKALMM B Ka4eCTBE TIOPKCKOMO HapoAa M AMCTaHLMPOBAHWU OT €BPENCKUX
KOPHEN, KapauMbl NPakTUYECKN YTpaTUW BaLeHWe poaHbIM A3blkoM. MogobHas cutyauus, N0 MHEHMIO uc-
CcnepoBaTens, ykasblBaeT Ha BbICOKYIO CTENEHb aCCUMUMNALMK, HECMOTPS Ha NOMbITKA OTAEMbHbIX rpynn Co-
XPaHWUTb STHOKYMNbTYpHYO creundmky [11, c. 209-232]. B 10 xe Bpems pyKOBOACTBO KapauMCKOM OOLLMHbI
NpeanpYHUMAeT aKTUBHbIE Laru Mo 3aliuTe cBoei CamobbITHOCTU. B YaCcTHOCTH, rMaBa per1oHanbHo HaLu-
OHanbHO-KyNbTYPHOW aBTOHOMUM Vnbst Kanbha BMAWT 3anor BbhKMBAHWS 3THOCA B MOSTyYEHUN OhuLmManbHo-
ro cTaTyca KOPEHHOro ManoumcneHHoro Hapoga P®. HeobxognmocTs Takoro wara nuaep o6LmHbl aprymeH-
TUPYET Yrpo30i pacTBOPEHUSt HAPOAa, BbI3BAHHOM, B TOM YWCIE, LUMPOKUM PacnpOCTPaHEHNEM MEXHALW O-
HanbHbIX BpakoB.
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3akntouyeHue

Kapaumckas 3THOKyNbTypHast MOAeNb — 3TO HE aCCUMUNALMS, a YHUKarbHas cTpaTerus CoXpaHeHus
camobbITHOCTU. AganTaums 34echb BbICTYNAeT He kak crnocob pacTBOPeHMs B JOMUHMPYIOLLEN Cpeae, a Kak
WHCTPYMEHT 3aLLWTbI 1 YKPENNEHUs KONNEeKTUBHOTO "".

icTopns kKapauMoB HarnsaHO UNACTPUPYET, YTO 3arI0roM COXPaHEHUs THOCA BbICTYNaeT rmbKOCTb
WOEHTUYHOCTM, NO3BOMIAKLLAN afanTUPOBaTLCS K TPAHCHOPMUPYHOLMMCS COLManbHO-NONMTUYECKUM peanit-
am. B XIX ctonetuu, cTpemsch K NpaBoBOi aBTOHOMUM OT €BPENCKOI 0BLLMHBI, KapanMbl COPMMPOBANHA HO-
BY0 MCTOPUYECKYH KOHLIEMNLMIO, 4TO CTarno OTBETOM Ha UMMNepCcKoe AasneHue. [py 3TOM BaXHO NOLYEPKHYTh,
4TO JaHHas TpaHcdopmaumus He Bblna Wb NparMaTUyHbIM NONUTUYECKUM XOAOM: OHA MOSOXWUNA Hayano
rnybokoMy npoueccy NepeocMbICIEHNs CaMOCO3HaHKS, KOTOPbIA NPOAOIKaN pa3BMBaTLCS Ha MPOTSXEHWN
Bcero XX Beka.

[MBKOCTb KapauMCKOW KynbTypbl MPOSBAANACh Kak B MOMAMTUYECKUX B3rnsgax, Tak U B NOBCEAHEBHON
XM3HW. HecMOoTps Ha 3aMMCTBOBaHME S3bIKOB M 00bIYaeB y OKpYXatoLyx HapoAoB, kapaumel usberanu non-
HOW acCUMUNALMKM 3a CHYET PENUIMO3HON 060COBNEHHOCTY U NPaKTUKKA 3aKnoYeHUs GpakoB BHYTPW OBLIMHBI
[3, . 289-319]. CoxpaHeHWe STHUYECKOI MAEHTUYHOCTM Jaxe Nocrne nepexoda Ha Apyrue s3blki AoKasbiBaeT,
4TO MMEHHO 0bLLas ucTopuyeckast NaMsaTb U OCO3HaHKWE CBOErO MPOLLOro SBMAKTCS rMaBHbIMK (hakTopamu,
YAEPXMBAOLLMMI HAPOA OT PaCTBOPEHMS B MHOKYNbTYPHON Cpese.

Ocoboro paccmoTpeHuss TpebyeT Tekylas TpaHcqopMaums KapauMCKON WOEHTUYHOCTU. IMnupuye-
CKMe faHHble CBUOETENbCTBYIOT O KPU3WUCHOM 3Tane: yTpata POAHOro s3blka W BbICOKast JONS MexXHaumo-
HanbHbIX 6PaKOB MPUBENN K TOMY, YTO STHUYECKOE CaMOCO3HaHWe KapauMOB BCE Yallle OnMpaeTcs Ha PeKoH-
CTPYMPOBAHHbIE UCTOPUYECKME MUMbI, @ HE Ha XMBYIO KyNbTypHY0 Tpaguumio [11, ¢. 209-232]. Mpu 3TOM BbI-
XMBaHUE 0BLMHbBI KaK LeNIOCTHOMO 3THUYECKOro CybbekTa B YCOBMSX COLMOKYNbTYPHBIX BbI30BOB NOCAEAHNX
CTONETUI NOATBEPXKAAET KN3HECNOCOOHOCTL BbIOPAHHON MMM aAanTaLyOHHON CTpaTervu.

CpaBHeHWE UCTOPUYECKON N COBPEMEHHON CUTYaLiA NO3BONSIET CAENaTb BaXHbIN TEOPETUYECKUI Bbl-
BOA: rpaHuLa Mexay ajantaupen 1 accCuMunaLmnein NPOXoauUT He CTOMBKO MO JIMHUM COXPaHEeHUs A3blka Unm
«YUCTOTbI KPOBMY, CKOSIbKO MO JIMHUKM CNOCOBHOCTU coobLLecTBa nepeonpeaensTs CBOK MAEHTUYHOCTb B OT-
BET Ha MeHsoLmecs obcToaTenbCTBa. Agantauus npeanonaraet U3MEHEHNE BHELHWUX (POPM Npu COXpaHe-
HWAW 90pa MAEHTUYHOCTW; acCUMUNALMA — MOMHYI0 yTpaTy 3TOro f4pa W pacTBOPEHWE B JOMUHUPYHOLLEN
KynbType. Kapaumbl, HECMOTPS Ha 3HAYMTENbHbIE TPAHCGOPMALMK, CYMENU COXPaHWUTb 3TO SAPO — OCO3Ha-
HWe CBOEN YHUKArNbHOCTW, 0COB0M PENMIMO3HON TPAANLMM W KOTNNEKTUBHON UCTOPUM.

Kapanmbl HaLLv cekpeT JONroneTus CBOem KynbTypbl: OHW CAenasnu CBOK XPYnKOCTb CBOEH cunoi. Mx
nyTb — 370 6anaHc Mexay BEPHOCTBIO TPaAMLMAM W OTKPBITOCTbIO HOBOMY. [laxe B Mupe, rae rmobanvsaums
CTMpaEeT rpaHuLibl, UM yaaeTes ocTaBaTbCs COBON. ITO He MPOCTO BbHKMBAHWE, 3TO TPUYME UOEHTUYHOCTU.
OpgHako 6bIno Bbl HEBEPHO MaeanM3MpoBaTh 3TOT NpoLECC. Bbicokas CTeneHb STHOKYNbTYPHOM NaCTUYHOCTH
WMeeT CBOK LieHy: OHa TpebyeT MOCTOSHHOTO MEePeOCMbICIEHUS MAEHTUYHOCTH, YTO MOXeT NpUBOAUTL K
BHYTPEHHUM KOH(MKTaM W pa3MbIBaHWIO TPAAULIMOHHBIX OCHOBAHWIA STHYECKOM 0bLHOCTU. Kpome Toro, aTa
cTpaterus achpekTUBHA NLWb A0 ONpeaenéHHOro npeaena — Koraa agantalioHHbIe U3MEHEHUS CTaHOBSTCS
CIMLLKOM r1y60KMMU, BO3HUKAET PUCK HEOBPaTUMOi acCUMUNALML.

Takum 0bpasom, UCTOPUS KapanuMOB CTaBUT Nepeq UCCneLoBaTensamMm BaxHblil BOMPOC O npegernax aT-
HOKYNIbTYPHOM NNAaCTUYHOCTMW: HACKOMbKO Janeko MOXET 3aiT 9THOC B CBOEW ajanTauuu, Npexae YeM oHa
npespatuTcs B accummnaumo? OTBET Ha 3TOT BONPOC TpebyeT JarnbHermx UcCneaoBaHnii, BKNoYas cpas-
HWUTENbHbIN aHanu3 ¢ APYrMMM MamnoYnUCieHHbIMU 3THOCaMW, a Takke JoNrocpoyHoe HabnoaeHe 3a cospe-
MeHHbIMU kKapaumckumu obmHamm B Kpbimy, futee, MonbLue v Apyrux CTpaHax ux paccenexus.
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