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JIN3ANH OBIIECTBEHHBIX IPOCTPAHCTB
KAK CPEJCTBO ®OPMUPOBAHUSI SKOJTOTHUYECKOM KYJIbTYPbI
JKUTEJIE TOPOJIA
DESIGN OF PUBLIC SPACES AS A MEANS
OF FORMING THE ECOLOGICAL CULTURE OF CITY RESIDENTS

AHHOTaIlI/IH: B pa60Te paccMaTpuBaOTCA SKOJIOTUYCCKUEC TMPUHIOUIIBI W BU3YAJIbHO-
MIPOCTPAHCTBEHHBIE TMPHUEMBI, HCIIOJIb3yeMble, B cdepe MPOEKTUPOBAaHMSA AW3aliHA CpEIbl, U B
ﬂaHBHeﬁmeM MNPpUMCHACMBIC K OHLCHKC CYHICCTBYIOIIHUX IMPOCTPAHCTB, KOTOPBIC CBA3AHBI C
OKOJIOTUYCCKHMM BCKTOPOM pPA3BUTUA TOpOJa KpaCHOﬂpCK. OHCHKa U OIpCACICHUC CTCIICHU
HUCIIOJIb30BAHMA  3a4BJICHHBIX IIPUHIOHWIIOB H HpI/IéMOB PRI O6H.[CCTB6HHLIX IMPOCTPAHCTB
KpacHosipcka — 11€71b JaHHON Hay4HO-MCCIIE€A0BATEIbCKON pabOTHI.

Abstract: the article discusses the ecological principles and visual-spatial techniques used in
the field of environmental design, and further applied to the assessment of existing spaces that are
associated with the ecological vector of the development of the city of Krasnoyarsk. Evaluation and
determination of the degree of use of the stated principles and techniques for public spaces in
Krasnoyarsk is the purpose of this research work.

KutoueBble cjioBa: 3KOJIOTWYECKUH AM3aiiH, ypOaHW3M, TU3allH apXUTEKTYpPHOW Cpe.bl,
9KOJIOT'HYCCKOC IMTPOCBCUICHUEC, SKOJIOTNYCCKA KYyJIbTYypa.

Keywords: ecological design, urbanism, architectural environment design, environmental
education, ecological culture.

BBenenne. B rmocrnennue necstuietds MpoOJieMbl SKOJOTHYECKOW OCO3HAHHOCTH U
9KOJIOTUYECKON KYJIbTYPHI B LIEJIOM SBJISIFOTCS aKTyaJIbHBIMU Cpelir denoBedecTBa. [IpuopureTHpiM
penieHreM MpoOJeMbl SBISETCS Hes aJanTalllii apXUTEKTYphl MOJ OKPYXKEHHE U COIHAlbHBIE
3ampocChl MOTEHIUAIBHBIX TOJIb30BaTENEH (aJanTUBHAS apXUTEKTypa), B TOM YHUCIE DPEIICHUEM
SIBJISIETCS] DKOJIOTMYECKUN TOAXO0J B MPOEKTHOM NEATENHOCTU. DTO KacaeTcsl KaK MPaKTHYECKUX
npoiieccoB (1moa00p MaTepuanoB, KOHCTPYKIUU, BHeApeHne BOY u T.1.), Tak COIMOTOTHYECKUX U
McUX0(U3HOJIOTHUECKHUX acTIeKTOB (hOpMHUpPOBaHUS COBPEMEHHOTO OJIar0yCTPONCTBA.

Jnzailn u 3kogorus. IlosBiaeHHe 5SKOJOTMYECKOW TEeMAaTHKA B JW3alHE SBIISICTCS
peduiekcueil Ha HayYHO-TEXHOJOTHYECKYI0 PEBONIONUI0. [[ens makoeo OuzatiHa TIPENCTaBISET
co0ol co3maHue Cpenbl, KOTOopas METOJOM BH3YaJIbHOTO KOHTEKCTa oOpaliaeT BHUMaHWE Ha
BA)KHBIE JIJIs1 TOPOJIa U MUPA TEMBI — SKOJIOTHSI M COLUANIbHAS B3aUMOCBSA3b MEXAY TOPOKaHAMH U
9KOJIOTMUECKON COCTaBIISIIOIIEH TOpPOJCKONM HMHQPPAacTpyKTypbl. MOXKHO BBIJENUTH TPYIIY
MPUHIUIIOB W  BU3YaJIbHO-NIPOCTPAHCTBEHHBIX MPUEMOB IO CO3JAHUI0  3KOJIOTMYECKOTO
MPOCTPAHCTBA B TIPOIIECCE MPOEKTHPOBaHMS. [IpUHIMMIBI B TPOESKTHPOBAHUHM SKOJIOTHYECKOTO
MPOCTPAHCTBA OTPAXKAIOT OOIIME TEHACHIIMH Pa3BUTHs MOJOOHOTO MOAXO0Ja B MPOSKTUPOBAHUU
cpenpl. Takue mNPUHIMIBI HEOJHOKPATHO OCBEHIAINCH TEOPETUKAMU U apXHTEKTOPaMH-
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npaktukamu. Hampumep, B. WM. HosneB [1] mnpemnmaraer cCrieayromyr0 CHCTEMY OCHOBHBIX
NPUHIUIOB  (POPMUPOBAHUS  HKOJOTHMUYECKOTO TPOCTPAHCTBA, KOTOpBIE MPEJOCTaBIEHBI K
PacCMOTPEHHUIO:

- IPUHIUI IIEIOCTHOCTH M €IMHCTBA YEJIOBEKa M MpOCTpaHcTBa. [IpuHImn oTpaxkaeT B cede
OCHOBHYIO IIeJIb — CO3[aTh 3KOJIOTUYECKOE MPOCTPAHCTBO, HEOOXOAMMO MPHUMEHSTHh MPUPOIHBIC
00pasbl ¥ CHITY3Thl, COOTHOILICHHS YeJIOBEKa U IPUPOAHBIX (HOpM;

- IPUHLHUI SKOUMKIUYHOCTH, KOTOpas MPOSBISAETCA B IUIACTUYHOCTU. JlaHHBIA NpUHLMI
TPAKTYET MBICIb O THOKOCTH 00BEKTOB, MHOTO()YHKIIMOHAIFHOCTH U aIalTHBHOCTH IIPOCTPAHCTB;

- IPUHLIUAII OCHOBAHHBIM Ha Mepeaye KOHTPACTHBIX «IIOINPAHUYHBIX» OLYILIEHUN U 3MOLIMMA
yenoBeKa B (hopMare BU3yaJbHOTO KOHTEKCTa (JIECOMapKOBbIe PEKPEallMOHHbIE 30HbI C TPaBUMHBIM
MOKPBITHEM Ha MaplIpyTax W TOPOJACKHE MapKH ¢ MOLIEHHEM W3 OpyCcuaTKH), STOT HNPUHIMI B
OCHOBHOM HMEET MOMYJISAPHOCTb CPeAr MacIITaOHBIX MPOEKTOB, CBA3AHHBIX C MacTep-IIaHAMU U
IpajoCTPOEHUEM;

- IPUHLNI, OCHOBAHHBIM HAa YHUKAJIBHOCTU TOpOJa U YEJIOBEKa, JXUBYILIETO B HEM
(IpUBBIYKM MECTHBIX KHUTEJEH, UCTOPUS U KYJIbTYpa, YUUThIBAHUE KIMMATUUYECKUX OCOOEHHOCTEH,
penbeda u apXUTEKTYphI, pasHOo0Opa3ue Ghaopkl U GayHbl).

B apxutexTypHoii chepe MeTomonorndeckas rpymnia IpuHIUIOB CPOPMHUPOBATACH TOIBKO C
HEJAaBHUX BPEMEH M Ha CErofHs 3TOT IEepEeYeHb WIPaeT BAXKHYIO pOJb B IPOECKTUPOBAHHUU
COBPEMEHHBIX MHpOCcTpaHCTB. HO CyIIecTBYIOT Takke HIOAHCHI, CBSI3aHHBIE C COLIMOJIOITMYECKUM
HampaBlIeHHEM pa0OThl HaJl NPOEKTHBIMH  PEHICHUSMH apPXUTEKTYPHBIX  IPOCTPAHCTB.
ApPXUTEKTYPHO-TIPOEKTHAs JEATEIBHOCTh B Halle BpeMs He o0xoautcs 6e3 cdepsl MapKeTHHTa U
NpUOMIKEHHBIX K Au3aiiHy chep AesITeNbHOCTH TaKhe, KaK COIUalbHAs CBSI3b MPOCTPAHCTBA U
MCUXO(HU3MOIOTHYECKHE acleKThl au3aiiHa. C ydeToM [aHHBIX COCTaBISIOMNIMX, CPOPMHPOBAH
MepeYeHb BU3YaIbHO-IIPOCTPAHCTBEHHBIX METOOB 110 CO3[JaHUIO 3KOJIOTMYECKUX MPOCTPAHCTB:

Cea3b meopuecmea u 2K0102uU KAK npuem dMOYUOHATLHOSO GOCHPUAMUL NPOCMPAHCMEA.
TBopueckas u mnpubnmxeHHas cdepa IEATEIBHOCTH XapaKTepHO BIUSET HAa OOIIECTBEHHbIE
LIEHHOCTH COLIMyMa, 4YTO HPUBOJUT K PEIICHUIO BKIIOYUTH B IPUEMBl HKOJIOTMYECKOTO
MIPOCBEIICHUSI Yepe3 MPOCTPAHCTBEHHO-BU3YaJIbHYIO COCTaBiAIOMIY0. Kakue mnpuemsl Moryt
[IOMOYb B IOCTH)KEHUU HYKHOU LEJIN:

1) Mcnionb30BaHne BO30OHOBISICMBIX HCTOYHMKOB JHEPTHM KakK apT-O0BEKT (aBTOPCKHI
nu3aiiH rexukougHoro BOY ot auzaitnepa ®@wimna Crapka);

2) 3aBieueHHe TOCETHTENCH uepe3 co3maHue d(PQPEKTHOH cpeabl C  MOMOIIBIO
nepepabOTaHHBIX ~ MaTepHalioB  (MCHOJb30BAaHHE MO3aMKU W (acaJHbIX MaHelew  u3
nepepaboTaHHOTO MJIACTHKA);

3) OTKpBITBIC U JOCTYIHBIC TPOCTPAHCTBA VIS BHICTABOK, MPE3CHTAINI MM KOH(EPCHIHI
B cdepe sKojoruueckoro tBopyectBa M TexHosoruit (IIpumep: BrictaBka «I'psaymuii mup:
sKoJorus kKak HoBas nmonutuka 2030-2100», Myseii coBpemennoro nckycctBa GARAGE, Mockaa,
apxurtektypa BoicTaBku: Ab MEL, 2019 ron);

Hayka u oxonocus. Ilonynapuzayus  Hayuywvlx  OOCMUdMCEHUU  Yepe3  co30aHue
NO3HABAMENbHOU CpeOdbl. DKOJOTHUECKoe 00pa3oBaHME KacaeTcs HE TOJIBKO IOJIPACTAIOIIEro
MIOKOJIEHUSI, HO M JAPYTUX BO3PAcTHBIX Ipymnn HaceneHus. Crenyronuil nepedeHb MpeaCcTaBIsieT
co00l mpueMbl B3aUMOJIEHCTBUS YeIoBeKa ¢ 00IIECTBEHHON KOJIOTMUECKH 00ydaroliel cpeoi:

1) BusyanbHas oOyugaromias cpena. OCTeTHYeCKas [EHHOCTh MPUPOJAHOTO OKPYKECHHUS
JOJDKHA OBITh 3alo)keHa B OQOPMIIEHHMM BHYTPEHHEro IMPOCTPAHCTBA U Ha MpUIJIEeraroiien
TEPPUTOPHUH, T.€. JIOJDKHA MPOBOAMTHCS KOMIUIEKCHas paboTa Uid MOIYYeHHs IEIOCTHOCTH B
KOMIIO3ULIMH U TIoydeHus 3pdexra oOyuarommeit cpenst (IIpumep: myseit Hayku, JIonnoH);

2) OTKpPBITOCTH K 3KCriepuMeHTaM. [101 OTKPBITOCTBIO MOIPa3yMeBaeTCsl OOIEIOCTYTHOCTD,
MOCETUTENh MOXKET Y4YacTBOBaTb B JIIOOBIX MEpOINPHATHUAX M Mpoleccax, OPraHU30BaHHBIX B
npoctpanctse (ITpumep: Hayunbrit Mmyzeit NEMO, Amcrepaam, [Nomranmus);

3) CozmaHue TOPOJACKMX OrOpofoB W opamkeped. IIpumepoM MOXKET MOCIYKUTh
OpraHu3alys NapKJIeTOB Ha FOPOJACKHUX yIuLax Wi (popMHpOBaHHE TOPOJACKOrO0 OrOpPOJHUYECTBA
MIOCPEJICTBOM HCIOJIB30BaHUS OOLIECTBEHHBIX TeppuTopHii (HabepexxHas peku Kapnosku, CaHKT-
[TerepOypr, Poccus).



Atidenmuxa npocmpancmea. Jlannas cepa au3aiiHa BsizaHa ¢ GOPMUPOBAHHEM BU3YalbHO-
KOMMYHHUKATHBHOHM cpefbl, 4To 3()h(HEeKTUBHO NpUMEHsIeTCs U i (OPMUPOBAHHS 3KOJIOTMYECKON
KYJIbTYpbl HacesleHus. JI0OUThCS HKOJIOTUYHOCTH B aliICHTHKE MO3BOJIET OTCYTCTBHE BU3YaJIbHOTO
IIymMa, CO3/IaHu€ IJIaBHBIX, THOKUX, HE arpecCUBHBIX (opM [3], a Takke MpUMEHEHHE YKOTOTUIHBIX
MaTepuaioB U3 BTOPCHIPbS M TAKXKE 3aME€Ha OJHOPA30BOI0 MaTepHalla HAa MHOI'OpPA30OBbIA aHAJIOT
(9KOJIOTHYECKHE CYMKH BMECTO TIAKETOB, HCIIOJIb30BaHHE OAaHHEPOB /ISl IIPOU3BO/ICTBA CYBEHUPHOM
MPOJYKIIMK U aKCECCyapOB, BTOPUYHOE UCIIOIb30BAHUE IJIACTHUKA U T.I1.).

Coyuanvhas pexnama u euzyanvhuiil pso. ConnaabHas peKiiaMa He MOXKET PEIIUTh IpodiieM
HaAMpsIMYIO, HO OHA SIBJISIETCS JJOTIOJIHUTEIbHBIM UCTOUHUKOM 3(PPEKTUBHBIX U3MEHEHUI B BOIIPOCE
9KOJIOTMYECKOI'0 BOCIIUTAHUS U OCO3HAHHOCTH. XOPOILIUM IIPUMEPOM SBIISIETCS «UUCTasl PeKIamMa
(clean advertising), /Ui TaKOW peKJIaMbl UCHOIB3YIOTCS TOJIBKO MPUPOAHBIE MAaTepHAIIbL: MOX, CHET,
BOJa, IECOK, KaMHHM, TpaBa. [Ipupoma u skojmoruyeckue mpoOJieMbl HE SBISIOTCA TJIaBHBIM
00BEKTOM TaKOW peKJIaMbl, HO HAaTYpaTUCTUYECKHH aCMeKT PEeKJIAMHOTO MOChIIA YCIOBHO BIIUSET
Ha YKOJIOTMYECKOE MbIIIIeHUE moTpeduresns [3].

IIpumepbl MCHOIBb30BAHUS JIKOJIOTMYECKMX NPHHUUIOB U NpuéMoOB. 3ydeHHble u
BbIJICJICHHBIE TPUHLHUIBI U TPUEMBI MOXKHO BCTPETUTh B paboTax H3BECTHBIX IU3aWHEPOB U
ApXUTEKTOPOB IMPOUUIBIX BEKOB, Halpumep, Takux Kak Jlnna bo bapam v ee W3BECTHBIM MPOEKT
Kynbrypaoro nentpa SESC Pompeia B Can-Ilayny, rae B uHTEpbepe MPUCYTCTBYIOT MPUHIUIIBI
LIEJIOCTHOCTH U €IMHCTBA YEJIOBEKA C IPOCTPAHCTBOM, a B MPOEKTE 3/aHUs JJIsi HOBATOPCKOI'O
tearpa Teatro Oficina mosiBisieTcst pUeM eIMHEHHS TBOPYECTBA C SKOJIOTHEH, a TOYHEE CBSI3H C
IIPUPOJHON COCTABIAIOLIEH — B HHTEPbEPE INPUCYTCTBYET OTKPBITHIM TPYHT C BBICAXKCHHBIMU
pacTeHusIMH. 3/1aHHE UMENIO UCTOPHYECKYIO0 LIEHHOCTbh, MOCJEe Mokapa ObUla MOCTaBlieHa 3ajada
BOCCTAaHOBUTB IIPOCTPAHCTBO JJIsl T€ATPajIbHBIX MOCTAHOBOK. MOAYJbHBIE KOHCTPYKIMH, KOTOPbIE
MIPUMEHSAIOTCS KaK JIeKOpaluuid U BUIOBBIE TOUKU JJIs 3pUTENEH, MOJAEPKUBAIOT U0 TPUHIIUIA
ITMOKOCTHU M «IUIACTUYHOCTH» POCTPAHCTBA.

N3 oTedecTBEHHBIX pEaJTu30BAHHBIX MPOEKTOB MOYKHO BBIACIUTh ANITEKAPCKUN OTOpOJ WU
borannueckuit cax MI'Y um. M.B.JlomoHocoBa, pacnonokeHHbii B MockBe. B nanHOM mecte
PaCIOJIOKEHBI Call, KPBIThIE OPAHKEPEN U MHOMKECTBO TOUYEK TOPIOBIIA U MUTAHUS, YTO OCBOWIIHCH
Ha IOKOJBHOM OdTaxe, Qopmupys u3 cebs 30HY ¢yakopra. Bce ¢GyHKIHOHATBHBIE 30HBI
(pexpearus, u3yueHne/o0yuyeHue U TOYKA MUTAHKS) TECHO CBS3aHbl €AMHBIM IPUPOIHBIM MOTHBOM,
B 30HE (yIKOpTa MPHUCYTCTBYET Pa3HOOOpa3We pacTeHW, B 30HE OCHOBHOTO TpaH3UTa (XOJLT)
MEXIYy TpeMs 30HaMU OpraHM30BaHbl BBICTABKM HAa TEMY D3KOJOTMHM, YTO XapaKTEpHO s
MIPAKTUYECKOTO HAMOLMOHAIBHOTO TIPUEMA, CBS3bIBAIOLIETO TBOPUYECKYI0 U IKOJOTUYECKYIO
TEMaTHKHU.

Paccmorpum mpumepbl oOmiecTBeHHBIX MecT KpacHosipcka, CBSI3aHHBIX C JKOJIOTHEH U
IIPUPOIHOM COCTABIIAIOIIEH TOPOJACKON CTPYKTYPHI:

1. Jlecomapk I'pemsiuasg rpuBa. Ha Tepputopum mnpuCyTCTBYIOT C(HOPMHUPOBAHHbBIE
MapILIPYThl U3 PA3HBIX OKPBITHH C aKIIEHTOM Ha BUAOBBIE TOUYKH, TAKXKE MPUCYTCTBYET HaBUralus,
P 3TOM NPHUMEHEHbI MPOEKTHbIE PEIICHHS C MUHHUMAaJbHBIM BTOPKEHHEM B CYLIECTBYIOIIYIO
ouochepy. /[lanuvie xapakmepnvie 0COOEHHOCMU NOOMBEPIHCOAIOM NPUMEHEHUE Ce0YIOUUX
NPUHYUNOG: NPUHYUN YEIOCMHOCMU U eOUHCMS8Ad 4eloeKka C Npupoooli 3a cuem NpupooHO20
OKPYIHCEHUSI U MUHUMATLHO20 BMOPI’CEHUS 8 eCMEeCMBEeHHYI0 Cpedy, NPUHYUN «NOSPAHUYHBIXY
OWyuwjeHuti U3-3a KOHMpAcmMHuIX «coceoet» 8 sude asmomazucmpanu u kamnyca COY, u npunyun
VHUKAIbHOCMU NPOCMPAHCMBA 8 C8A3U HEeNO8MOPUMOCHbI0 cubupckoti npupoost. Ilpucyrcrue
MHOKECTBA IMOJJIEP’KUBAIOIINX MPUPOJHYIO TEMAaTHKy DSJIEMEHTOB (HaBUTaLWs, OMNMCAHMS,
JIOTIOJTHUTENbHbIE 30HBI, TAOIUYKY, 3HAKH, JETCKHUE TUIOIIAJAKH C IKO MaTepuaiaMu, Magbl U3 KO
MaTepuasoB) — BayKHbIE MPUEMBI 11 HOPMHUPOBAHUS KOJIOTHUECKOTO TPOCTPAHCTBA.

2. TarpimeB napk. OTKpbITOE OOIIECTBEHHOE MPOCTPAHCTBO, PACIIONIOKEHHOE Ha OCTPOBE,
HACBILIEHHO pa3HOOOpa3HbIMU (DYHKUMSMU: CIOPTHUBHASA, peKpeanuoHHas. M3 ocobOeHHocTel
IIPOCTPAHCTBA HAa TEPPUTOPUM MPHUCYTCTBYET apeHJa WHBEHTaps M1 AaKTUBHOIO OTJbIXa
(BesocunenoB, POJIMKOB U JAp.), CYIIECTBYET CBS3b C BOJOH, B 3MMHEE BpeMSl MPHUCYTCTBYIOT
JIONIOJTHUTENIbHBIE CE30HHBIE (DYHKIIMM TakKue, KaK OOIECTBEHHBIM KaTOK, HOBOTOAHSS €ENMKa U
spMapku. Brnaaenbisl TEppUTOPUH MO MEpe HEOOXOAMMOCTH BHEJPSIIOT IEMEHTHI ¢ 00yJaroIuMHU
MHTEPAKTUBHBIMH (DYHKIMSIMH, 3HAKOMSIIIIUE ITOCeTUTeNei ¢ MecTHOM (hiiopoit u dayHoit (Tabnuuku
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C MpaBWJIAMHU KOPMJIEHUSI YTOK, CYpPKOB U JIUCHUI], OOUTAIOIIUX HA TePpUTOpUHU). TaThIIEB MapK HE
uMeeT Cc(pOpMHUPOBAaHHOW aWICHTUKH M (UPMEHHOTO CTHJSA, YTO CO3/aeT BIICYATICHUE
HEOpPraHU30BaHHOI'O MIPOCTpaHCTBA. B TOM umcIie, Ha OcTpOBe pacnonaraeTcsi 00NbIIOe KOJTUYECTBO
HAaBECOB M3 HE JKOJOTUYHBIX MAaTEpUANIOB U JONOJHHUTENbHBIE 30H OYKKPOCCHHTa WU 30H C
CHOPTUBHBIMU TpEHaXKepaMu. B CBs3M ¢ TeM, YTO TEPPUTOPHUIO HACHIIAIN (QYHKIUSMU B TECUCHUE
MHOTHX JIET, TEHJCHLMS Ha 3KOJOorM4eckuii marepuan B KpacHospcke MOsSBUIAch TOJIBKO
HECKOJIBKO JIeT Ha3al, 4YTO MOBJIUSJIO Ha LEIOCTHOCTh CTHIMCTHKU U OOIIero Ju3aiiHa YJIMYHBIX
3JIEMEHTOB IIPOCTPAHCTBA. 1eppumopus He omeeyaem 3das61eHHbIM IKONOSUYECKUM NPUHYUNAM U
npuémanm.

3. 3anoBennuk CtosidObl. SABnsieTcss BU3UTHOM KapToukoir KpacHosipcka. Ha tepputopun He
copmMupoBaH (UPMEHHBIH CTHIIb, MOCETUTEIN OCTABISAIOT MYCOp IO MyTH K 3allOBEIHUKY, YTO
SBJIETCS TOCIEACTBHEM HE TIPaMOTHOM OpraHu3aldyd MaplipyTa U OTCYTCTBHEM DJIEMEHTOB,
IpeJoTBpalaiue mogo0Hple ciydan (MyCOpHbIE OakM Ha KOpAOHAX, TAOJMYKH W 3HAKH C
uHpopManel O pacloloXKEHUH MYCOPHbIX 0akoB). Hecmomps Ha c6010 YHUKATLHOCMY,
3an06eOHUK He omeeyaem GblOGUHYMbIM 8 CIAMbe NPUHYUNAM U NPUEMAM.

3akaouenue. I[Ipoananu3upoBaB mHpUMEphl OOIIECTBEHHBIX OTKPBITBIX MPOCTPAHCTB
KpacHosipcka MOXHO clienarh BBIBOJ, YTO B TIOpOJI€ NPUMEHSETCS MHHMMAJIBHOE KOJIUYECTBO
NPUHIMIIOB M TIPUEMOB, YTO B TIOCIEACTBUM OIKCHIBACT IUIAYEBHYIO CHUTyaluio B cdepe
MIPOEKTUPOBAHUS OOIIECTBEHHBIX MpocTpancTB KpacHosipcka (Tab.1). Onna u3 Gojee akTyanbHBIX
OOIIIECTBEHHBIX TEPPUTOPHIL, KOTOpas HeceT B cebe NpPaKTHUECKU BCE MPUHIMUIBI M MPUEMbI
9KOJIOTMUYECKUX MPOEKTHBIX pelieHni — Jko-napk «l'pemsiuas rpuBay.

Tabnuna 1
OrnieHka OOIIECTBEHHBIX MPOCTPAHCTB
Ha OCHOBAHUH BbIIBUHYTBIX IPUHIIUIIOB U TPUEMOB
Paccmampusaemvie meppumopuu:
I'pemsiuas 'puBa  Tartbimes napk = 3amoBenHuk CTomObI
ITpUHIMIIBI 3KOTOIHYECKOI0 NPOSKTUPOBAHUS:

HepeueHb NpuUHyUnoe u npuemoes.

IlemocTHOCTD + - -
OKOIMKINYHOCTH - - -
«lTorpaHMYHOCTH) OLLYIIECHUS + + -
YHUKaAJILHOCTh + + +

BusyanbHO-IPOCTPaHCTBEHHBIE IPUEMBI:
TBOpPYECTBO M FKOJIOTHUSA - - -
Hayka u sxomorus - - -
AliieHTHUKa + - -
BusyanbHslil psix - - -

HToroBas oneHka npocTpaHcTBa 4 w3 8 (50%) 2 w3 8 (25%) 1u3 8 (12,5%)
(MpOLEHT COOTBETCBHSA):

N3yunB TEOPETHUYECKYI0 4YacTb W IPUMEHHUB €€ B OLEHKE CYIIECTBYIOUIUX TOPOACKHX
npoctpaHcTB KpacHosipcka, nmeercss BO3MOXKHCTh NMPUUTH K OCHOBHOMY TE€3UCY — HE00X0IuMoe
BHEJPEHHE HKOJIOTMYECKUX MPUHIUIIOB U IIPUEMOB B B CUCTEMY ITPOEKTUPOBAHMS OOIIECTBEHHBIX
TEPPUTOPUH, MPH YCIOBHH UCHOJIb30BAHUS MEPEUNCIEHHBIX B pab0Te HKOJOTHUECKUX MPUHIUIIOB
U TPUEMOB, MOXHO JOOUTHCS LEIOCTHOTO, SKOJOTMYECKOrO, COBPEMEHHOI'O T'OPOICKOIr0o
IIPOCTPAHCTBA.
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CrpoutensCTBO — OrpoMHas cepa AESITETbHOCTH, MOXKAIYH, OJIHA U3 CaMbIX OCHOBHBIX U
«MOXUIIBIX», C KOTOPOM TaKk WM WHAY€ CBS3aH Ka)XAbI TPYAOCIOCOOHBIM YEIOBEK B MHpE.
KoneuHo e, Ka ¥ B KQXJIOM POJIE NEATEIFHOCTH y HEE €CTh CBOHM «CJIA0bIe CTOPOHBI», KOTOPHIE
MEHSIOTCS ¢ TeueHueM BpeMmeHHu. Crpoc poxjaaer npenioxkenue! C KaxabIM TOJOM CHpPOC Ha
OOBEKTHI HEJBMKUMOCTH M HOBbIE MHHOBAIIMOHHBIE CTPOUTENBHBIC PEIICHUS TOJIBKO PACTET, YTO
MPUBOJIHUT K JIOCTATOYHO CEPhe3HbIM Ipobiiemam [1].

VY cTpouTeNnbHON AEATENBHOCTH €CTh CBOM OCOOCHHOCTH:

- paboTa B JMOOBIX KIUMATHUECKUX YCIOBUAX;

- IPOAOJKUTENBHBIN TPOU3BOJCTBEHHBIN IIUKII;

- IpsiMasi 3aBUCUMOCTb OT THIPOTEOJIOTMUECKHUX, TEOJIOTMYECKUX M CEMCMOJIOIMYECKHX
YCJIOBHI CTPOUTENHCTBA OOBEKTOB;

- IOJTHO€ COOTBETCTBHE (PUHAIBHBIM OXKUIaHUSM.

CrpoutenbHasi AESITEIbHOCTh B Hallel cTpaHe — Poccuu cTajakumBaeTcsi TakKe ¢ HEMalbIM
KOJINYECTBOM MTPOOIIEM.

OcHOBHasi — HemoJyIeXkallee OTHOIIEHWE K KaJeHJapHOMY IUIaHy mpoekTa. J[lanHas
XaJaTHOCTh WJIM CHUTYallusi, BBIHYXJIEHHas OOCTOSATENbCTBAMM (HampuMep, MaHIEMUs) sBISETCS
OCHOBAHHWEM JIJIsl CPBIBOB CPOKOB C/Jayl OOBEKTOB, YTO TOPMO3UT pa3BUTHE HHQPPACTPYKTYpPbI
ropoznos. Beero 80 mpoueHTOB NOAPSAAYNKOB FOTOBBI MUPHUTBCS € YCIOBUSIMH KaJIEHAAPHBIX CPOKOB,
yToObI MONMY4YUTh TeHJep. Yaie Bcero JaHHas MmpoOsieMa BCTPEYaeTcs IMpU CTPOUTEIbCTBE
rOCY/IapCTBEHHBIX OOBEKTOB, IPUUUHOMN SIBIISIETCS HECBOEBPEMEHHAs BBIILIATa OFOJKETHBIX CPEJICTB.

Eme oxnolt mpoOnemoit siBisieTcsl HeXBaTka KBaJU(UIMPOBAHHBIX KaJIpoOB, MOATOMY HaJ
MPOEKTAaMHM YacTO pPabOTAIOT HEOIBITHBIE CHEIMAIMCTBI, YTO CYLIECTBEHHO CHHXAeT KauyecTBO
BBINOJIHEHUS NTPOEKTA M TAKXKe CPhIBAET CPOKHU CJIaul 00BEKTa CTPOUTEIHCTBA.

OCHOBHOM MPUYMHOM aKTyalbHBIX MPOOJIEM COBPEMEHHOIO CTPOUTENLCTBA SBIISAETCS
HSKOHOMHYECKUH Kpu3Hc. V3-3a BHEIIHUX OOCTOSTENBCTB M MPOOJIEeM ¢ BHYTPEHHEH SKOHOMHUKOM,
KOMIIAaHUU NMPUHYIUTENBHO COKpallaT padounii mrat. JlaHHas BBIHYKIEHHAs Mepa MOXKET CTaTh
«crmacarelbHbIM KPyrom» Uil CaMHUX MPEINpUsATHH, HO MPH 3TOM OKAa3bIBAE€TCS T'YOUTENBbHOM IS
ux pabodero mporiecca. Pa3paboTka M BBITIOJIHEHHE MPOEKTOB MPOUCXOIUT B OoJiee MEIJICHHOM
TEMIIE, YTO OIISTH JKE€ MIPUBOJUT K CPHIBY CPOKOB KaJleHAapHOro TuiaHa [2,3].

Pemenue mpobGieM COBPEMEHHOTO CTPOMTENBCTBA TPeOyeT OONBINMX BMEMIATENBCTB U
cepbe3HON (PMHAHCOBOU MOIEP’KKH, IIOTOMY YTO OCHOBHBIE PELICHHUS 3aKII0YaI0TCs B TOM, YTOOBI:

- CO3/1aTh YCJIOBHUS JUIsl OOy4€HHUs! BHICOKOKBATU(DPUIIMPOBAHHBIX KAJAPOB, OCYILIECTBICHUH HX
HE00XO0IMMO CBOEBPEMEHHOM MEPENOr0TOBKE;



- CTPOUTBH CTPATErHI0 MOACPHU3AINHN TPEIIPUSTHI;

- 00ecreynTh MPOU3BOICTBO COBPEMEHHBIM 000PYI0BaHUEM;

- UTHBECTHPOBATH B JOCTOMHYIO 3apabOTHYIO IUIATY IS paOOTHHUKOB,;

- IPOBOJIUTH ITPOBEPKY ¥ CBOCBPEMEHHBIH MepepacueT CMETHON TIOKyMEHTALINH.

B coBpemenHOM cTpoutenscTBe B Poccuu cymecTByeT orpoMHOE KOJIMYECTBO HEPEIICHHBIX
npobaeM, KOTOpbIE TOPMO3SIT MPOU3BOJCTBEHHYIO NESITEIBHOCTh M Pa3BUTHE HHQPPACTPYKTYpPHI
cyonsexToB P®. Hx pemienne nMeet mpsMyro 3aBUCUMOCTD OT TOCYAapCTBEHHOTO (PMHAHCHPOBAHUS
¥ CBOCBPEMEHHOTO Ha/30pa. ToJIbKO OOMIMMHU CHIIAaMU MOKHO TOBJIMATH HA YCTPaHEHUE OLIHMOOK B
IPOM3BOACTBE. HECYIIEH CIIOCOOHOCTH CTPOUTEIBLHBIX KOHCTPYKIIUH.
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XAPAKTEPHBIE OCOBEHHOCTH
®U3BNYECKOI'O PA3BUTHUSA U COCTOSAHUSA LIEHTPAJIBHOM TEMOJUHAMUKHU
Y CTYJAEHTOB C PA3HBIM YPOBHEM CIIOPTUBHOM MMOJAIOTOBKHA
CHARACTERISTIC FEATURES OF PHYSICAL DEVELOPMENT AND STATE
OF CENTRAL HEMODYNAMICS IN STUDENTS WITH DIFFERENT LEVELS
OF SPORTS TRAINING

AHHOTaIII/IH: Hay4dHast CTaTbsd IIOCBALICHA H3YUYCHUIO (1)I/I3I/I‘ICCKOFO pa3BUTUA CTYACHTOB
MYXCKOro 1moJjia € pasHbIM YPOBHEM CHOpTPIBHOﬁ IOATOTOBKH, C MLCJIbKO YCTAHOBJICHHA THIIA
rEMOJMHAMHUKN W XapaKTCPHBIX W3MEHEHUM B DTOH CBS3U CO CTOPOHBI AHTPOIIOMCTPUYCCKUX U
CepACUHO-COCYTUCTHIX TIOKa3areneil. Bce CTymeHThI, ydJacTBYIOIIME B OKCHEPUMEHTE, 00Jaaaan
HOPMAJIbHBIM  HOPMOCTCHUYCCKUM TCIIOCIIOKCHUCM. IIo BUJaM ClOpTa HCO6XO,Z[I/IMO OTMCTUTH
TIOJITPYIITY «EAUHOOOPITBD», KOTOpasi OTJIMYATIACh 10 aHTPOIIOMETPUUIECKUM mokazaTesisiM. Co CTOPOHBI
ITEMOIUMHAMHUYCCKHUX MoKa3aTeier HaMu OBLIO OTMCYCHO, YTO TAaKUC NAapaMETPbl TCMOJUHAMUKHU, KaK
CO u MOK umerot 6au3Kue 3Ha4€HHs y CTYIEHTOB, Pa3IMYarOIIUXCs 110 BUAAM CIIOPTA.

Abstract: a scientific article is devoted to the study of the physical development of male
students with different levels of sports training, in order to establish the type of hemodynamics and
characteristic changes in this regard from anthropometric and cardiovascular indicators. All students
participating in the experiment had a normal normostenic physique. In terms of sports, it is
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necessary to note the subgroup "martial arts,” which differed in anthropometric indicators. From the
side of hemodynamic indicators, we noted that hemodynamic parameters such as SD and 10C have
close values in students who differ in sports.
KiiroueBble ci10Ba: CTYIECHTHI,
TreMOIMHaAMHNYECKHUE I10KAa3aTCINn.
Keywords: students, sports training, anthropometric and hemodynamic indicators.

CIIOpTUBHAsA IMOArOTOBKA, AHTPOIIOMCTPUYCCKHUC U

XapakTepHas dYepTa HaIIero BPEeMEHHM — THIIOKWHE3, KOTOPBIA SIBISETCS PE3YIbTaTOM
MeXaHU3aluK TPyJa, Pa3BUTHs TPaHCIOpTa M pocta OiarococtossHusl. OH ryOUTENbHO BIHSECT Ha
COCTOSIHUE 37I0POBbSI CTYACHYECKOH MOJIOJEKH, YTO MOXKET 3aMEIJIMTh IMPOLECC aJanTaliuh K
y4ueOHOl Harpys3ke B Byse [11].

OT TpeKoB U PUMJISTH BBICOKasi OI[eHKa (PM3UYECKUX YIPAKHEHHH /I OpraHu3Ma 4ejaoBeKa
JoNuIa 10 HAalMX BpeMeH. OU3nuecKue ynpaxHeHUs He TOJIbKO Pa3BUBAIOT, YKPEIUISIIOT OPTaHUu3M
U TIPEAYNPEeXIAIOT pa3BUTHE OOJe3HEW, HO Jaxe M3JIeuuBaloT MHorue Oonesnu [4]. OnHako He
MIPUHECYT TO0JIb3bI, & UHOTIA JJaXke OyIyT BpeIHbI PU3UUECKUE YIPAKHEHUS, €CITH UMU 3aHUMAThCs
OeccrucTeMHO, OT CiTyYasl K CIIy4aro, He COOTIoIast IPaBuIL.

B cBsi3u ¢ 3TUM BBIOpaHHas I MCCIICOBAaHUI TeMa SIBJISICTCS aKTyaJlbHOH, TaK KaK OHa
3aTparuBaeT JKU3HEHHO BaXHBIE MPOOJIEMBI, Kacalolyecs 370pOBbsi M PabOTOCIMOCOOHOCTH
CTYJICHTOB C pa3HbIM YpPOBHEM CIOPTUBHOW TOATrOTOBKU [2]. M3BeCcTHO, 4YTO MBbIIICUHAs
JESITeTbHOCTh U CHCTEMa KPOBOOOPAIIICHHUS TECHO CBSI3aHBI.

Mamepuan u memoost ucciedo8aruil

UccnenoBatenbckas rpymmna coctaBuia 40 CTyI€HTOB MEpBOro Kypca B Bo3pacte oT 17 1o
19 net. M3ydanuch OCHOBHBIE ITOKA3aTENIM aHTPOIIOMETPHUU M KPOBOOOpAIIICHHS.

O06cnemyemMble ObUTH Pa3/IeeHbl HA JIBE TPYIIIIBL:

[epBas rpyrmna — CTyACHTBI, KOTOPbIC HE 3aHHUMAIOTCS CIIOPTOM — «HE CIIOPTCMEHBIY;

Bropas rpymma — CTYAEHTHI, [UIUTEIHLHOE BPEMS 3aHUMAIOIIUECS OIPEIeIICHHBIM BHOM
CIIOPTa M MMOCEUIAFOIINE CIIOPTUBHBIC CEKIIMH — «CIIOPTCMEHBI.

CTyneHThl BTOPOi rpymiibl ObIIH paclpeesIeHbl 0 BUAaM CIIOPTa Ha YEThIPE MO PYIIIBL:

[lepBas moarpymmna — «urpossie» (hyTdom, Boneibon);

Bropas noarpynmna — «enuHo60pcTBay (BobHAsI 00pb0a, OOKC, 310/10);

TpeTbst moArpyIa — «IjIaBaHue»;

Yereprast MOATPYIIA — «IIAXMAThI.

Peszynvmamet uccnedosarnuii u obcysicoenue

1. AHanu3 aHTPONOMETPUIECKUX JTAHHBIX MTOKA3aJl CIEAYIOIINE H3MEHEHUSI.

Hamu 6bU10 ycTaHOBJIEHO, UTO Il BCEH IPYMIbI 0OCIIE0BAaHHBIX CTY/IEHTOB B KOJIMYECTBE
40 yenoBeK XapaKTEPHO TApMOHUYHOE (PU3HUECKOE Pa3BUTHE.

HOHomM U3 nepBoii rpymnmel «He CHOPTCMEHBI» U BTOPOM TPYMIBI «CIIOPTCMEHBI» MOKa3aIH
CIIeYIOIINE TaHHBIC.

Ilo pesynmbTaTaM cTaTUCTUYECKOH OOpaOOTKM aHTPONOMETPUYECKHMX IOKa3aTelaed HaMu
OBUTM TIONYYEHBI JTOBOJBHO OJIM3KHE CPEIHECTATHCTUYECKHUE PE3YNbTaThl, B CBSI3U C TEM, YTO
IpyIIa CTyIeHTOB ObUIa OJHOPOJHOM. [l0CTOBEPHOCTH HE MOATBEPIKIAETCS.

[TokazaTtenyu ATMHBI U MacChl TeJa, )KU3HEHHOW €MKOCTH JIETKUX M OKpPY>KHOCTH TPyIHOU
KJIETKH CTYJ€HTOB COOTBETCTBYIOT (PM3UOJIOTHUECKO HopMe (Tabnuma 1).

Tab6muma 1
IToka3arenu aHTPONOMETPHUH B IPYIIAX CTYJEHTOB «HE CIOPTCMEHOBY M «CIIOPTCMEHOB)»

I'pynna AHTpPONIOMETPUYECKHE NMOKA3ATEIN
AT, cM MT, xr | XEJL, 1 | OI'K, cm
M=+m M=+m M+m M=+m
OOmas 176,4+0,69 | 70,1£0,94 | 4,6+1,06 | 90,9+0,61
n=40
[lepBast «HE CHOPTCMEHBI» 176,1£0,93 | 70,5+1,31 [ 4,5+1,19|91,2+0,84
n=22
Bropas «copTcMeHbI» 176,7+1,04 | 69,5+£1,37 | 4,7+£1,95 | 90,5+£0,89
n=18
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2.Ilpu paccMoTpeHHMH TIOKa3aTelied CepAeYHO-COCYIUCTON NEeATebHOCTH B Tpymmax
«CTIOPTCMEHOB» H «HE CIIOPTCMEHOB» MbI 3a(UKCHpPOBAIA TOT (DAKT, UYTO CHUCTOIMYECKOE
aprepuansHoe nasieHue (CAJl), u cucronmveckuit 00beM (CO) m10BOJBHO OJHM3KH MO 3HAYEHUIO.
JlocToBepHOCTH JaHHBIX He noarBepxkaaetcs (P <0,5).

Jnactonuueckoe aprepuanbHoe nasinenue (JAJl) Opuio mocroBepHo Beime (P <0,05) y
CTYJICHTOB «CIOPTCMEHOBY», YTO COCTABHJIO 73,9 MM PT. CT. B COIOCTABJICHUHU CO CTYIECHTAMU «HE
cropTcMeHamu», y Kotopeix 1Al 6bu10 paBHO 71,8 MM PT. CT.

Munytablii 06beM kpoBu (MOK) npu cpaBHUTETHFHOM aHAU3€ OKA3aJICs HA TIOPSIIOK HIDKE
y CTYICHTOB, HE 3aHUMAIOLIUXCS COpPTOM — 4,8 JI/MUH, MPOTHB TPYIIIBI «CIOPTCMEHOBY» — 5,1
J1/MuH. JI0CTOBEpHOCTH PA3IMYHMA MEXKy TPYIIIIaMH CTaTUCTHYecKu noareepxaaetcs (P <0,05).

Y TpeHHPOBAHHOTO YEJIOBEKA MPH BBIOJHCHUU OJHOM M TOH ke paboTsl BenmnmunHa MOK
3HAYUTENIBHO BO3pacTaeT. B mokoe y TpeHUpPOBAaHHBIX CIOPTCMEHOB cepiie paboTtaer Ooiee
3KOHOMHO. [Ipu 3TOM yacToTa NMyNbCca YBEIUYMBACTCS HE3HAUUTEIBHO, YTO XapaKTEPHO JIJISl HALTUX
uccienoanui [1].

N HaobopoT, ecnu cepaeyHasl MBIIIIA B COCTOSHUU MOKOS JJIUTEIbHOE BpeMs paboTaer B
HaANpPsKEHHOM peXuMe (B HaIIeM cliydae 3TO IpyIlna CTyJEeHTOB «HE CIIOPTCMEHOBY), OHa ObIcTpee
n3HamuBaercs [ 8].

Cpennecratuctuueckue nokasarenu AJ] 1 UHCC cTyieHTOB ONBITHBIX TPYIN HAXOIWINCHh Ha
YpOBHE HOPMATUBHBIX Mokazarenei [S] (Tadu. 2).

Tabmuma 2
[Toka3zarenu kpoBOOOpaIICHHS B TPYIIIaX CTYACHTOB
«HE CTIOPTCMEHOBY M «CITIOPTCMEHOBY
IToxazarenu KpoBOOOpALIEHUS
['pynna CAL, mm | JAJ, MM UCcC, MOK, CO,
pT. CT. pT. CT. yJI/MUH J/MUH MJI
M=+m M=+m M=+m M=+m M=+m
O6mas 120,7+0,81 | 72,3+0,52 |59,2+1,16| 4,9+0,13 | 74,7+1,89
n =40
[lepBast «HE CIOPTCMEHBI» 120,8+1,17 | 70,8+0,65 | 60,7+1,59| 4,8+0,17 |75,1+2,93
n=22
Btopas «ciopTcMeHbI» 120,7+1,11 | 73,9+0,81* | 56,6+£1,68 | 5,1+0,19%* | 74,2+2,33
n=18

*P <0,05; **P <0,005; ***P <0,001

3. Ha BTOpOoM »3Tame wuccienyemple MOKazaTeld CTYACHTOB OBLIM MPOAaHAIU3HPOBAHBI B
MOATPYMIax Mo BujpaMm cropta. [lo pesynpTaTaMm aHTPOINOMETPUYECKUX JAAHHBIX MOXHO CKa3aTh
CIIEYIOLIEE.

CampIMU BBICOKMMH M0 JUIMHE TeJla OKA3aJIMCh CTYACHTHI U3 MOATPYIIBI «EIUHOOOPIIB» —
179,3 cm. [locToBepHOCTH NaHHBIX He moATBepxkaaercs (P <0,1).

Macca Tena W OKPY)KHOCTh TPYIHOW KJIETKH y TOATPYIIBI «EAMHOOOPIBI» TakKe ObLIH
nocroBepHo Boie (P <0,05), yto coctaBnsier 73,8 kr u 94,3 cM COOTBETCTBEHHO, IO CPABHEHHIO C
TpeMsi OCTAIBHBIMH TOJATPpyNIaMu. Y TOATPYIIBI «IIIaXMATUCTBD) OKPYKHOCTh TPYIHON KIJIETKH
OblJ1a HA caMOM HU3KOM ypoBHE — 87,4 cM. BeposTHO, 3TO CBSI3aHO C TEM, YTO CTYJIECHTHI JaHHOU
rpynmbsl Gu3ndecku Jaydine cpopmupoBaHbl. [IpuuuHOM sBIsSieTCs ocobas cxema TPEHHPOBOK,
HaIpaBJIEHHBIX Ha YBEIMYCHUE MBIIIEYHON MACCHI.

Kpome Toro, cryneHThl, KOTOpble 3aHUMAIUCh IJIABAHUEM, OTIWYWINCh HaWMEHbIIEH
BEJIMYMHOMN JKU3HEHHOW €MKOCTH JIeTKux — 4266,6+185,5mm1, uto mocroBepro uHuxke (P <0,05) B
COIIOCTABJICHUU C MOATpYINIoi «eauHoOopisl», y kotopbix JKEJI Obuta Ha ypoBHe 5,1 1. B
MOArpYNIax CTYAEHTOB «UIPOBBIX» BUIIOB criopTta (4,5 1) U y «maxMaTiucToBy (4,6 1) mokaszareib
KU3HEHHOW EMKOCTH JIETKUX HAaXOWICS MIPUMEPHO Ha OJTHOM YpoBHE (Tadi. 3).

12



Ta0numa 3

Iloka3aTeny aHTPONIOMETPUHU CTYACHTOB 10 BUJIaM CIIOPTa

I'pynma AHTPOIIOMETPUYECKUE MOKAZATEIHN
AT, cm MT, kr KEJI, n OI'K, cm
M+m M=m M=+m M=tm
«rpoBbie» 175,3+0,89 67,9+1,02 4,5+1,87 88,8+0,75
n=7
«EmunobopcTBa» 179,3+3,93 73,8+3,79* 5,1£0,16 94,3+1,33*
n=>5
«IlimaBanue» 175,5+1,61 68,0+3,61 4,2+0,55% 89,6+1,45
n=>5
«IIlaxmaTei» 173,5+1,97 62,3+2,67 4,6+0,50 87,4+£3,14
n=>5

*P <0,05; **P <0,005; ***P <0,001

Jlerkue NioBLIOB BMELIAIOT OOJbIlIE BO3AyXa, YEM JIETKHE CHOPTCMEHOB, 3aHUMAIOIIUXCS
m00bIM IpyruM BuoM criopta [7]. I[lonydennsie Hamu pe3ynstatsl JKEJI cTyqeHTOB-TIIIOBIIOB HE
COIJIaCYIOTCSl C JIUTepaTypHbIMU. BO3MOXHO, 3TO CBSI3aHO C IOHBIM BO3PAacCTOM CTYACHTOB
MIEPBOKYPCHUKOB, B CBSI3U C U€M JIETKHE JIOBLIOB €I11€ HE JIOCTUIJIM YPOBHS B3POCIIBIX CHOPTCMEHOB.

XKu3HeHHass €MKOCTb JIETKMX IOBBIIIAETCS MO MEpe YBEIMYEHMsI pocTa 4YelloBeKa, 4TO
XapaKTepHO ISl TOATPYIIIBI «EAUHOOOPIIBI», 00IaJAIOIINX CAMBIM BBICOKUM POCTOM [3].

4. VccnenoBaHue TIeMOAMHAMHUYECKUX IIOKa3aTeled y CTYIEHTOB IO BUAAM CIOPTa
[I0KAa3aJ0 CcleAyIoUIe pe3yibTaThl. Bo Bcex moarpynmnax CTYyAEHTOB 3HAYEHHE CHCTOJIMYECKOTO
aprepuanbHoro nasieHus (CAJl) 66uU10 OTHOCUTEIBHO POBHBIM.

[Tokasarenu nuacTomuveckoro aprepuaibHoro aasieHus (JAl) Oputn Hanbosiee BEICOKMMHE
y «urpoBoi» noAarpynnsl (75,3 MM pT. CT.), U y HOATPYIIBI, yBieKawoueiics miaBanuem (75,0 mm
PT. CT.), B COIOCTaBJICHUU C MOArPYNION «1LIAXMATHUCTOBY», Y KOTOPBIX AUACTOJINYECKOE JaBICHHE
o6but0 paBHO 72,0 MM pr. cr. [lomyyeHHble M3MEHEHHUS IOCTOBEPHBI I MEPBOH HOATrPYIIIBI
(P <0,05).

M3BecTHO, 4YTO CHCTEMaTHUYECKHE 3aHATHsS CIIOPTOM MPUBOJIAT K  YBEJIMYCHHUIO
MPOJOJKUTENBHOCTH JUACTOJIBI, YTO MOXKET OTPA3UThCS HAa YPOBHE JMACTOJIMYECKOTO IaBJICHUS,
CIOCOOCTBYSl €ro IMOBBIINIEHUIO, YTO XapaKTepHO B HALIMX MCCIECIOBAHUAX [UIS «UTPOBON»
MOATPYIIIBL.

Hamu Obuta mpoBeseHa JUAarHOCTHKA Y4acTOTHI Mysibca. B pe3ynbpTare ObLIO YCTaHOBIIEHO,
YTO B COCTOSIHMM TOKOSl Y CTYJEHTOB MOATPYIIIBI «UTPOBbIE» MOKA3aTEeNN YacTOTHI MyJbca ObLIN
JIOCTOBEPHO HHW)KE, YEM Yy IPEACTABUTENEW IPYrux MOArpynn. Yactora myjbca B HCCIENYEMBIX
MOArpynmnax CIOPTCMEHOB 3HAYMMO HE paszinyanack. [[0CTOBEPHOCTh JaHHBIX MOATBEP)KIAeTCA
(P <0,01).

Taxue napametps! remoanHamMuky, kak CO u MOK umeroT 01u3k1e 3Hau€HUs y CTY/IEHTOB,
pa3IMyaroIMXCcs 110 BUAAM CIOPTa.

W3BectHo, uyto, cucronnyeckuit o6bem (CO) u cucronmuueckoe pgasineHue (A/l)
MOHMXAIOTCA TpU claboM (PU3MUECKOM pPAa3BUTHUM M HAOOOpPOT YBEIMUYUBAIOTCS B CBSA3HM C
MOBBIIICHHBIM 00pa30BaHNEM MBIIIEYHOW MACCHI Y CIIOPTCMEHOB [6], YTO OCOOEHHO XapaKTEepHO B
HAIllUX UCCIIEAOBAHUIX IS MOATPYIIIBI CTYICHTOB «eAMHOOO0pLIEB) (Tabu. 4).

Tabmuma 4
[Tokazarenu KpoOBOOOpAIIIEHHUS CTYACHTOB IO BUJIaM CIIOPTa
I'pynna I'emoIMHaMHUYECKHE TOKA3aTEIN
CAJ, mm pt. cT. | JAJL, MM pt. c1. | UCC, yn/mue | MOK, n/mun | CO, mn
M=tm M=tm M=tm M=tm M=+m
«UrpoBbiey 120,3+1,16 75,3+1,16 54,5+2.61 4,9+0,19 |78,1+1,79
n = 7 * **
«EnmHoO0pcTBa» 120,0+3,42 72,54+2.50 59,0+3,60 5,1£0,16 | 80,0+2,34
n=>5
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OxkoH4aHue Ta0Iue! 4

I'pynna I'emoIMHaMUYECKHE MIOKA3aTEIN
CAJl, mMm pt. ct. | HAJL, MM pT. c1. | UCC, yn/mun | MOK, n/mun | CO, M
M=+m M=+m M=+m M=+m M=+m
«IlmaBanuey 121,6+7,26 75,0+2,89 63,6+5,33 5,2+0,18 | 72,4+2,83
n=>5
«lIIaxMaTbI» 119,0+1,87 72,0£1,22 58,0+3,81 4,1+£0,20 | 62,3£1,86
n=>5 *
*P <0,05; **P <0,01; ***P <0,001

5.Ha TperbeM »sTame Mbl omnpeAenuwiIv TUI TeMOAUHAMHUKU. Takoil IoKa3aTrenb Kak
cepaeunblii nHaeKC (CH) CBUAETENBCTBYET O COKPATUTENHHOM CITIOCOOHOCTH CEPACUYHON MBIIIIIBI U
10 HEMY MOXHO ONPEIENIUTh TUIl reMoauHamMuku [9, 10, 12].

Cpenu CTYACHTOB U3 IPYIIIbI «IUIOBL HanboJiee YacTo BCTpeYaICs 3YKUHETUYECKUI THIT
KpoBooOpanieHus, kKak Hanboiee 3koHOMUIHBIN — 30%.

['pynma «UrpoBUKU» M  «EAUHOOOPCTBA» OTIMYANaCh TUIEPKUHETUYECKUM THUIIOM
KpoBooOpamieHusi, 4ro cocraBiasieT 53,3%. bonpIIoii NpouEeHT CIOPTCMEHOB-IIOOUTENCH ¢
TUNEPKUHETUYECKUM  TUIIOM TE€MOJAMHAMHUKH MOXHO OOBSCHSIOT  MOJIOABIM  BO3PAaCTOM
00CIIeIOBaHHBIX.

JlJig CTYIEHTOB-IIaXMaTUCTOB B OOJIbIIEH CTENeHH ObLI XapaKTepeH TMIIOKMHETUYECKUil
TUI KpoBooOpamieHus. YacTtora BCTPEYaeMOCTH 3TOTO THIA KPOBOOOPAIIEHHUSI COCTABISIET Cpenu
CTYIEHTOB-CIIOpPTCMEHOB — 16,7% (puc. 1)

I MnepKHHETHUECKIE
W] MoK HHeTHYSC K

B DvrrHeTHYCCR I

Pucynok 1 — IIponieHTHOE COOTHOIIEHNE YaCTOTHI BCTPEYAEMOCTH TUIIOB FEMOJUHAMUKHI
B IPYIIIAX CTYJEHTOB-CIOPTCMEHOB

3axnouenue

1. lns Bceit rpynmbl 0OCHEIOBAHHBIX CTYIAEHTOB XapaKTepeH HOPMOCTEHUYECKUH THI
TenocioxkeHus. [lokazarenn aHTPONMOMETPUU Yy CTYJAEHTOB-CIIOPTCMEHOB U «HE CIOPTCMEHOB)
HMEIOT CXOJIHbIC 3HAUYECHHS.

2. XapaKTepUCTUKA UCCIEAYEMbIX BEIMUYNH AHTPOIIOMETPHUH U TEMOJMHAMHUKH 3aBHCEIa OT
BHJIa CIIOPTA: TaKWE MOKa3aTelM, KaK JUIMHA U Macca Tela, a TaKKe >KM3HEHHAsl eMKOCTb JIETKHX
OBLIT HAaUOOJIBIITUMHU B MTOATPYIINE CIIOPTCMEHOB — €TMHOOOPIICB.

3. l'umepkuHeTHYECKNII THUI TEeMOJUHAMHKK Hauboyiee XapakTepeH Ui TMOATPYII
CATPOBUKH» U «EAUHOOOPIBI», a JUIsl TOATPYIIT «ILJIOBIB» U «IIIAXMATHUCTBD) MPEo0Iadaronum
SIBJISIETCS] DYKUHETUYECKUN THIL.
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HNATOPU3NOJOI'NMYECKHUE UBMEHEHUSA CCC
ITPU ITATOJIOT'HA HAAITIOYEYHUKOB
PATHOPHYSIOLOGICAL ADRENAL PATHOLOGY TRANSFORMATIONS
IN CARDIOVASCULAR SYSTEM

AHHOTaIlI/IH: U3MCHCHUS B pa60Te )Kenés BHYTpeHHeﬁ CCKpCLIUHU HEU30EXKHO CKa3bIBAETCS
Ha BCEX OpraHax M CHUCTeMax, U OCOOEHHO Ha opraHax KpOBOOOpalleHHs. DTO MPOSBISIETCS
HapyYHICHHUEM CCPACUYHOTIO pUTMA, PETYALIUNU apTCPUAIBHOTO HOABJICHUA, JIMITAAHOI'O oOMeHa u
MHOT'UM JIPYTHM.

Abstract: transformations in the endocrine glands work inevitably affect all organs and
systems, especially the circulatory organs. This is manifested by violation of heart rhythm, blood
pressure regulation, lipid metabolism and many others.

KaroueBnie cJjioBa: KOPTUKOCTCpOUHAA HEAOCTATOYHOCTL, THIICPKOPTUKOCTCPOUIU3M,
AJIIBbJOCTCPOHU3M.

Keywords: corticosteroid insufficiency, hypercorticosteroidism, aldosteronism.

M3 Bcex ropMOHOB, OKa3bIBAIOUIUX BIIMSHUE HAa CEPJEYHO-COCYAUCTYIO CHUCTEMY, 0co0oe
3HaYEHUE HMEIOT TOPMOHBI HAAMOYEUHUKOB, KOTOpPHIE IMPHU3BAHBI MPHUCTOCAOIUBATH (YHKITHIO
CHUCTEMBI KpOBOOOpAIIeHUsI K HYXJaM opraHu3ma. B mpolecce amantaiuud K MEHSIOIIAMCS
YCIIOBUSIM OKpY>Karoleld Ccpellbl TOPMOHBI KOPKOBOTO M MO3TOBOTO CJIOEB HAANOYEYHUKOB
NEUCTBYIOT Kak emauHas cuctema. (ClenoBaTrenbHO, HapyIIeHUs TOpPMOHAIBHOTO (hoHa
HaJIMOYEYHUKOB MPUBOJUT K PA3IMYHBIM MMATOJIOTUYECKUM U3MEHEHUsIM co cTopoHbl CCC.

KOpTI/IKOCTepOI/I)IHaH HEA0CTATOYHOCTD. MoxeT OBITh TOTaHBHOf/'I, Koraa BBIIIAAacT
HeﬁCTBHe BCCX T'OPMOHOB, U JaCTUIHON — IIPpH BBINMAACHUHW aKTUBHOCTH OJHOI'O U3 TOPMOHOB KOPEI
HaAIIOYCYHHKOB.

Cunapom Yorepxayca-®puapuxceHa — KIMHUYECKUN CUHIPOM, 00YCIOBICHHBIH OCTPBHIM
HapylieHneM (QYHKIIMA KOpPbI HAAMOYEYHHWKA — SIBJISIETCS CIEACTBHEM OCTPOTO CHIDKCHHS WIIH
MOJIHOTO  TPEKpalleHUus] TMPOAYKIUU TJIIOKO- ¥ MHUHEPAIOKOPTUKOUAHBIX TOPMOHOB 0e3
MPEIIIECTBYIONICH XPOHUYECKON HAIITOYCUHUKOBON HEOCTATOYHOCTH [2].
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OTHONOTHSA:

1. KpoBousnusiHue B HaJANOYEUHUKU TP HH(OEKIHMOHHBIX 3a00JIEBaHUAX, TaKUX Kak:
OCTpPBIA  MOJIHHEHOCHBIN CElNCUC TMpH TMOPaKEHUU MEHHMHTOKOKKOM (65-70% cmydaes),
CTPENTOKOKKOM, CTa(pUIOKOKKOM; audrepun, KopH, ckapiarune, tude; npu JIBC-cungpome,
3a00J€BaHUAX KpoBU (reMominu, JIeHKo3aXx), 3JI0KAYECTBEHHBIX OIyXOJIAX, IEPUTOHHUTE;
BHYTPUYTPOOHBIX KpPOBOM3JIUSHUAX B HAANOYEUHUKH BO BpEMs TSDKEIBIX WIM OCIOKHEHHBIX
ponos. Jleno B TOM, 4YTO OakTepHalbHbIE 3HIOTOKCHHBI, IONaJas B KPOBOTOK, BbI3bIBAIOT
MIOBPEXKICHUE IHJIOTENNANBHBIX KJIETOK KPOBEHOCHBIX COCYIOB. JTO NMpUBOAUT K akTtuBauuu XII
¢bakTopa cBepThIBaHMs KpoBU. IIpoucxoaut arperanusi TpoOMOOLIMTOB U JIEUKOLUTOB, YTO BEIET K
TMIIEPKOAryisLiud KpoBH C mocienyomumM paszsutueMm JIBC-cunapoma ¢ mukporpombo3zamu. B
CBOIO oOYepenb, MOTpedieHue (GakTOpoB CBEPTHIBAHUS KpOBH ToBbImaeTca. Habmogaercs
UCTOIIEHUE  CBEPTHIBAIOIIErO  IOTEHIHMala, KOTOPOe  IPHUBOAUT K  BO3HUKHOBEHUIO
reHEpaIN30BAHHBIX KPOBOTEUEHHH.

2. TpoM003bI COCYZIOB Ha/ITOYEYHUKOB, CUCTEMHBIE 3200J1€BAHNS COEAMHUTEILHONW TKAHH.

3. Ocro’)kHEeHHsT ~ TEepBUYHOM  WJIM ~ BTOPUYHOH  XPOHHYECKOHM  HEZOCTaTOUYHOCTH
HA/IIIOYEYHUKOB B pe3yJbTaTe HEaJeKBaTHOM 3aMECTUTENIBHOW Tepanuu (CHUXKEHHE 03Bl WIH
OTMEHa IIIOKOKOPTHKOCTEPOHIOB); apeHaIdKToMus [2].

Knununyeckas kaptuna: J[jig G0JbHBIX XapaKTEPHbI CUMIITOMBI TSDKEIOM MHTOKCHUKAIMU:
MOBBIIIEHUE TEMIEPaTyphl, OJEIHOCTH, TOIIHOTA, PBOTA, AMApEs, PacIpoCTpaHEHHBIE OOIU B
KHUBOTE 0€3 MEepUTOHEANbHBIX NPU3HAKOB. B TeueHne HEeCKOJbKUX YacOB COCTOsSIHHE OO0JIBHOI'O
yXYyJIIIAeTcsl U MOSBIAIOTCA: TIeMOpparuueckue NposiBIEHUs (Ha KOXHBIX ITOKpOBAaX U
CIIM3UCTBIX OTMEYAIOTCS IeTeXuajbHble KPOBOTEUEHHUsS, KPOBOMOATEKM UM Juddy3HbIe
reMOpparuy, HIKEIEeKANUX 00JacTSIX Tella KOXKHBIE MOKPOBBI MPUOOPETAIOT BHUJA TPYITHBIX
IATEH); TaXUKapJus, HUTEBUJHBIN MyJIbC; apTepuaibHas TUIOTEH3Us (MHOI/A JaBJICHHE Jake
HE MOXET OBIThb MPOBEPEHO0); COCYAUCTHI KOJIANC C LIMAaHO30M KOHEYHOCTEH; KOHBYJIBbCHH,
koma. CMepTh HacTynaer B nepBble 16-18 yacoB B cielcTBUE Pa3BUTHS OCTPOU HAJNOYEUHOU
HejocTaToyHoCTH [1].

bonesuv  Aooucona (6ponszoeas  6ones3nb) — XpOHUYECKAs  HAAMOYECYHUKOBAS
HEJ0CTaTOYHOCTb.

Otuonorus: TyOepkysie3Has HMH(EKuMs WIM ayTOMMMYHHBIM Ipouecc (ayTOMMMYHHBIH
anpeHanuT). B OCHOBe NAaTOQHU3MOJIOTHMYECKHMX W3MEHEHHH, BO3HUKAIONIMX B pe3yibTare
nporpeccupyomneid Tnéenu TKaHW KOpbl HaJIOYEYHHUKA, JIKUT KOMOMHAIMS HEAOCTAaTOYHOCTH
BCEX TOPMOHOB €ro KopsI [2, 3].

Knuanueckast kaptuHa: Pa3zButre aquHaMuu (MblIedHas ¢1a00CTh); MUTMEHTAIUS KOKHBIX
MTOKPOBOB M CIIM3HUCTHIX 000J04YeK (OpOH30BBII OTTEHOK); JUCHEINCUYECKHUE paccTpoicTBa (Takxke
pa3BHUBaeTCs MPUCTPACTHE K COIEHOM MHILE).

Cepaeuno-cocyaucrast cuctema: KopTukocrepougHasi HEJOCTaTOUYHOCTH COIPOBOXKAAETCS
CHIPKEHHEM apTepUaIbHOTO JaBJIeHUs. DTO 00BACHIETCS:

a) YMeHblIeHHeM o0beMa LUpKyIupymoomeld kpoBu: HemoctaTok MHHEpaloKOpTUKOMJA —
JIBJIOCTEPOHA, W B MEHBIIEH CTENEHH IJIIOKOKOPTUKOUIOB — KOPTH30jJa M KOPTHUKOCTEPOHA,
NPUBOJUT K HapyIIEHWIO MHUHEpaJbHOrOo oOMmeHa. HaTpuii HauMHaeT neEpexoauTh U3
BHEKJIETOUYHOI'O JIENO0 BHYTPh KIETKH, a Kanuih — HaoOopoT. Bcenen 3a HarpueM B KIETKH
yCTpeMJIsieTcsl BOJa, UYTO BEAET K PAa3BUTUIO BOJHOM MHTOKCHKAIMHU. YMEHbIIEHUE KOJIUYECTBA
BOJBI B DKCTPALIEIUIIOJIIPHOM IIPOCTPAHCTBE NPUBOAUT K JIETMApPATallUA OpraHU3Ma U YMEHBIIECHUIO
o0bemMa KpOBH.

0) bpagukapaueii, sBisoneiics oJHON U3 MPUYMH CHMKEHHS MUHYTHOI'O 00beMa KpOBH:
3ajepKKa Kajausl MPUBOJIUT K CHUKEHHUIO COKPATUTEILHON CITIOCOOHOCTH CKEJIETHOW M CepIIeUHOM
MYCKYIaTyp, cJIel0BaTeIbHO, Pa3BUBAIOTCS OpaguKapIU U apUTMHU.

B) CHMKEHHEM  COCYIHUCTOrO TOHyCa, B OCHOBE KOTOpPOTO  JIGKHUT TaJIeHUE
4YBCTBUTEIBHOCTU COCYAMCTOMN CTEHKH K aJIpeHATIMHY ¥ HOpaJpEHAINHY.

r) CHIDKEHHE TOHYyca COCYJOJBUTATEbHOTO ILIEHTpa B CBSI3M C OOUIMM YMEHBIICHHEM
karabosnm3ma Oenka, B yactHocTH, B [ITHC. DT0 npuBOAUT K MEHEe MHTEHCUBHOMY OOpa30BaHHIO
aMMHaKa, HeoOXOAMMOro  Juisi  MOJJAEpKaHHs ~ HOPMaJbHOTO  YPOBHS  BO30YAMMOCTH
COCY/IO/IBUTATENIFHOTO U IBIXaTEIbHOTO IIEHTPOB [1].
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I'unepkopTHKOCTEPOUAU3M — H3MEHEHHS] B OpraHu3Me, KOTOpPhIE COOTBETCTBYIOT
YCUJICHUIO (DYHKIIMM KOPbI HAATIOYEYHHUKOB.

Cunopoma Huyenko-Kywmunza / I'unepkopmu3onu3m — 370 KOMIUIEKC TaKUX U3MEHEHUU B
OpraHu3Me, KOTOPBIC BBI3BIBAIOTCS JIMOO U30BITOYHBIM 00pa30BaHUEM KOPTH30JIa B ITyYKOBOM 30HE
KOpbl HAJMOYEYHUKOB, JMOO TMOBBIIICHUEM AaKTUBHOCTH KOPTH30JIa 3a CUET YMEHbILICHHUS
CBSI3BIBAHMS €0 TPAHCKOPTUHOM [1].

Otuonorust: Omnyxosib MYyYKOBOM 30HBI OAHOTO M3 HAANOYEYHUKOB (IJIFOKOCTEpOMa-
NEPBUYHBIN TUNEPKOPTU30JIM3M); OIYXOJb MepeaHeld noiu runopuza (6azodpuibHas ageHoMa-
BTOPUYHBINA TUIIEPKOPTU30IU3M); HapYyUICHHE HEHTPAIbHBIX MEXaHU3MOB PErYJISIUN TUI0TaIaMo-
runou3apHO-HANOYEYHUKOBONH CHCTeMbl (ycUIIUMBaeTcsi o0pa3oBaHHWE KOPTUKOIMOEpHHA U
cekpenust AKTI - TpeTnuHbIii TUIIEPKOPTU30U3M) [2].

Knununueckast kaptuna: Y GOJbHBIX Ha KOXKe OOKOBOM MOBEPXHOCTHU KHUBOTA, Oelipax, rpyau
MOSIBIISIOTCSL TIOJIOCHI ¢ (DUOJIETOBBIM OTTEHKOM — CTPUHM (PacTsHKKH), MOXOXKHE Ha TOJOCHI
pacTsbkeHuss 'y OepeMEeHHBIX; XapaKTEpHO OTJIOXKEHHE J>KMpa B o0JacTU TYyJOBUINA W JIHIA
(«ryHOOOpa3HOE» JIMI0), TIPU 3TOM KOHEUYHOCTH CTAHOBSTCS TOHKUMH; TMPCYTH3M (HM30BITOUHOE
MOSIBJICHUE BOJIOC HA JIUIIE U TEJIE); MHOXXECTBCHHBIE KPOBOIOATEKH U neTexuu [3].

Cepneuno-cocyaucrasi cucrema: [ MIepKOPTU30JIM3M MPUBOJUT K MOBBIIICHUIO KPOBSHOTO
JaBJICHUS B PE3yJIbTaTE:

a) YBenuueHus: o0beMa IUPKYJIUPYIOUIEH KpoBu: B KaHambIlax MMOYEK YCHIMBACTCS
peabcopOrusi HOHOB HATPHS, YTO BEAET K 3aJep)KKE ITHX HOHOB B OpraHU3ME M HEKOTOPOMY
YBEIIMYCHUIO WX KOHLEHTPAIMH B DKCTPALEIUTIOISPHON KUAKOCTH. OTHOBPEMEHHO YMEHBIIACTCS
peabcopOrusi HOHOB Kayldsg B TOYKaxX, BHI3BIBAIOIIAs HEKOTOPYIO MOTEPIO Kalus B opraHuzme. B
CBSI3W C ATHMH HM3MEHEHUSMH IOBBIIIACTCS COJACP)KAaHHE BOJABI B AKCTPAICIUTIONIAPHOM €O H
YBEJIMYUBAETCSI 00bEM KPOBH.

0) IloBbIIEHNS] YYBCTBUTEIHHOCTH COCYAMCTON CTEHKHU K apECHAINHY ¥ HOPaJIpECHAINHY 32
CUeT KaK YBETMYEHHUs COJAEpKaHMsI HATPHs, TaK U MEPMUCCHUBHON (T.e. obieryaromieil nencTaue
JIPYTUX TOPMOHOB) aKTHBHOCTH TITFOKOKOPTHKOUIOB;

B) Ycunenus npoiecca Bo30yxaenus B [IHC u3-3a noBblIeHUs] KOHIEHTPAIIUU aMMHaKa B
TOJIOBHOM MO3ry (3a cué€T oOIero yBenudyeHus karabonm3ma Oenka). DTO BENET K YCHUIICHHUIO
TOHYCa COCYI0IBUTATEIbHOTO 1IeHTpa [3].

AJIB10CTEPOHHU3M

Cunapom Konna / IlepBru4HbBIi aJ1b10CTEPOHU3M

Otunonorus: [opMOHaIbHO-aKTHUBHAs aJeHOMa KJIyOOUKOBOM 30HBI (QJIbIOCTEPOMA),
KOTOpast CeKPEeTUpyeT N30BITOYHOE KOJIMYECTBO albI0OCTEPOHA.

Knuanyeckass kapTuHa: Y TakuxX MAIMEHTOB pPa3BUBAIOTCS MbIIedHas ciaabocTh M
BpPEMEHHbIE Mapajuyd, MPOUCXOAUT MoBbImeHHe AJl, Habmromaercss MOMUYpHs, pPa3BUBAETCS
THIOKAIMEMHYECKUH  allKkaio3, B IUIa3M€ KPOBH YMEHBIIAETCS KOHIIGHTpAalWs pEHWHA U
anruoTensuna-1 [3].

Cepneuno-cocyaucras cucrema: [1oBbIIIIEHHE KPOBSHOTO JABJICHUS CBSI3aHO C IMTOBBIIICHUEM
TOHYCa apTepHOJ, KOTOPOE BBI3BAHO YBEIMUYEHHEM KOHLEHTpAIlMM MOHOB HAaTpHUs B KJIETKaX, YTO
YCUJIMBAE€T PEAKIUI0 KJIETOK Ha CHUMIATHYECKHE WMITYJIbCHI W TIOTEHIUPYET JCHCTBHE
HOpaapeHanuHa [1].

I'unepdyHKIHsA MO3roBOro ¢J10s1 HAAMOYEeYHNKOB

Ortuonorus: OYHKIUS MO3IOBOTO CJOS YCHIMBAeTCd, Kak MpPaBWIIO, MpPHU IONAJAAHUU
OpraHu3Ma B JKCTpEMajbHBIE YCIOBHS, NEHCTBUM HOLMIICTITUBHBIX pasapaxureneid. MHorma B
OCHOBE TUINEP(YHKIMH JIEKHUT 00pa30BaHHE OMYXOJU U3 KJIETOK MO3TOBOTO CIIOS HaJMOYeUHUKA
WIM BHEHAJNOYEYHUKOBOM XpoMmaduHHON TkaHu — XpomadduHombel. OHa wyamie ObIBaeT
J00pOKAYECTBCHHOM ((e0oXpOMOIIMTOMA) U Peke 3710KauecTBeHHOU (Ppeoxpomobiactoma) [1].

Knanyeckast KapTHHA 3aBUCHUT OT (DOPMBI 3a00JICBAHUS:

[TocrosiHHas Qopma: ApTepuanbHas TUNEPTEH3Ms, PE3UCTEHTHas K OOBIYHOW Tepamuu,
roJIOBHAs 00JTb, MMOTIMBOCTh, TAXUKAP/INS, 3aTIOPHI, CHI)KEHUE BECa, XOJIOJHbIE KOHEYHOCTH.

[TapoxcusmaneHas  Qopma:  BruesanHoe  Hawanmo.  deoxpomouuTapHas  TpHaja:
Cepanebuenue, mnpody3HBId TIOT, BHE3alHas MMyJIbCUPYIOIIAss TOJIOBHAasE Ooib. Taxxke
HaOJII0JAFOTCS: YyBCTBO TPEBOTH, TPEMOP, OOJIM B )KUBOTE, pBOTA [2].
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CepievHO-COCYUCTBI CHHAPOM TIPOSIBISCTCS HPEKAE BCEro IMapOKCU3MaJbHBIM HWIIU
nocTossHHBIM ToBbImeHneM AJl. HaOmonarorcsi pa3iuyHble W3MEHEHUs JESTEIbHOCTH Cepla:
TaxXUKapI¥sl WA OpaTuKapIus, HapyIICHNs PUTMA THIIAa 3KCTPACUCTONHH, OnoKaasl mydka ['mca,
Meplanus npeacepauit [1].
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HCIOJb30BAHUE COBPEMEHHBIX TH®OPMAIIMOHHBIX TEXHOJIOT U
IPU PEILIEHUU 3AJAY ABUALITMOHHON TEXHUKHA
THE USE OF MODERN INFORMATION TECHNOLOGIES
IN SOLVING PROBLEMS OF AVIATION TECHNOLOGY

AHHOTaHI/Iﬂ: B CTATbC OIMUCBIBANOTCA IMPECHUMYLICCTBA YUCIICHHOTI'O MOACIIMPOBAHUSA TICPECI
(UBUYECKUM HKCIIEPUMEHTOM. PaccMOTpeHBl JBE 3a7adyd W3 00JIACTH AaBUAIIMOHHOW TEXHHUKH M
MpoaHaJIM3UPOBAHBI  PE3YJIbTATBI HUX PCIICHUS. Brickazana MBICIB O LICJ'ICCOO6paSHOCTI/I
MPUMEHCHUS YUCIICHHOT'O MOACIIMPOBAHUA B IIMPOKOM CIICKTPE 3aaa4 ruApOoadpoANHAMHKH.

Abstract: the article describes the advantages of numerical simulation over physical
experiment. Two problems from the field of aviation technology are considered and the results of
their solution are analyzed. The idea of the expediency of using numerical modeling in a wide range
of problems of hydroaerodynamics is expressed.

KiarodeBble cjoBa: 4YHCIEHHOE MOJCIIMPOBAHUC, HU3KOOMHUCCHOHHAA KaMeEpa CropaHwusd,
npo¢uiIb KpbLia.
Keywords: numerical simulation, low-emission combustion chamber, wing profile.

B coBpemeHHOM MHpe B YCIOBHSIX pocTa oO0beMa pa3paboTOK B 00JIACTH aBUAITMOHHOW
TEXHUKH BCE YaIlle MPUMEHSETCS] YUCIEHHOE MOJIeTMpoBaHue. BbIOOp pa3nuyHbBIX TUIIOB YHCICHHOTO
MOACINPOBaHUA, OT (1)I/ISI/ILIGCKI/IX mpoueccoB A0 CUTYAUMOHHOI'O MOJACIIMPOBAHUA, CETOOHA
o0ecreurBaeT 0TpaciaeBoOe JIUASPCTBO MHOTHX BEIYIIUX MTPOU3BOJICTBEHHBIX MPEIIPUSTHI.
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Penrenne MHXEHEPHBIX 33a7a4 METOJOM YHUCIECHHOTO MOJCIUPOBAHHS MO3BOJISIET CHU3UTH
KOJIMYECTBO JOPOTOCTOALINX (PU3UYECKUX HKCHEPUMEHTOB. OCOOCHHO 3TO BaXXHO HAa PAHHUX
dTamax  MPOCKTUPOBAHMs, KOrJa HEOOXOIMMO W3  HECKOJNBKHX  BAapHaHTOB  (OPMBI
pa3pabaTbiBaeMOro 0OBEKTa BHIOpaTh OAMH, KOTOpHI Oyner B OoJblIeld Mepe COOTBETCTBOBATH
TEXHUYECKOMY 3aJlaHui0 (HampuMmep, Nmpoduiab Kpbuta Wik (opma kKamepsl cropanus). Takxxke
YHUCJICHHOE MOJICIIMPOBAHUE IMO3BOJISIET ABTOMATH3UPOBAaTh W ONTHMHU3MPOBATH IPOCKTHBIC
MPOIIECChI, CHUKAET PUCK YTEPH TOJYYCHHBIX Pe3yJbTaTOB W 3HAHWH, TaK KaK BCS MH(MOpMAIHS
XpaHUTCA B I_[I/I(prBOM BHUJC. O,IIHaKO HCO6XOI[I/IMO IIOMHUTBb, 4YTO MCTOAbI YHCICHHOIO
MOJICIIMPOBAHUS JIOJDKHBI OBITh COTJIACOBAaHBI C (PU3MKOW MOJEIHMPYEMBIX MPOIIECCOB, HWHAYE
MOJTyYCHHBIC PE3YJIbTaThI HE OyIyT COOTBETCTBOBATH JACHCTBUTEILHOCTH.

B pamkax wuccrnenoBaTenbCckux paboT aBTOpaMu ObUTM PACCMOTPEHBI M PEUICHBI METOJ0M
YHCJICHHOTO MOJICIIMPOBAHUSl CPEICTBAMH TIAKETa TPOTPaMM COBPEMEHHBIX HH(OPMAIIMOHHBIX
texHonoruit ANSYS crenyromme THUIIOBBIC MMOCTAHOBKH 3334, XapaKTEPHBIX IS aBUAIIMOHHOM
TEXHUKH: «XOJIOAHAS» MPOAYyBKa MajmodMuccHoHHON kamepsl cropanus (KC) u o6Tekanue npoduis
KpblIa C IIOABUKHBIMU 3JICMCHTAMU BO3YIIHBIM ITOTOKOM.

3agavya npoayBku KC crtaBuiach s onpezaeneHus coorBeTcTBusi nuzydaemon KC cxeme
RQL [1] (6oraTo-6enHoro ropeHus Tormsa). Llenpio 3aga4un ObUIO MOJTyYeHUE Ta30IMHAMUYECKON
KapTHHBI BHYTPH KaMepbl U HCIOJb30BAHUS IOJIYUYCHHBIX PE3YJIbTATOB B KAueCTBE T'PAHUYHBIX
YCJIOBUH B COKpAILEHHOM pacueTHOW 00JacTH B MOCJIENYIOIIEM MOJEIUPOBAHUU T'OPEHUS TOIUIMBA
B 3101 KC.

B xauectBe mccinenyemoii O0buta Beiopana KC apuratens Trent 900 (pucynok 1), Mojens
koToporo Obuta B3sta u3 [3]. B kadecTBe pacueTHOi oOmacti B3aT cekrop 60°. s

MOJIETHPOBaHKs TypOyIeHTHOCTH Oblia BhIOpana Mozens K — @ SST. IIpoxyBka HpOM3BOIMIACK

00bEeMOM BO3/yXa HEOOXOAUMBIM IS KO3((duIMeHTa U30bITKa OKUCIUTEds & = 2.4, KOTOpbIii

paccuutan ans pacxoja toruua G=0.17kr/c. Jlanenue Bo3ayxa 10,5 MITa.

Pucynok 1 — I'eomeTpust kamepsl cropaHust
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Pucynok 2 — Ilosne teuenus B KC

B pesynbraTe 4MCIEHHOrO MOJEIMPOBaHUS Obula MOdydeHa HHGpoOpMalMs O
razoguaamMudeckoMm moisie B KC. Tlo puCyHKY 2 MOXHO CIelaTh BBIBOJ O COOTBETCTBUU Kamephl
cropanus koHnenmuu RQL. CormacHo nanHo# koHuenuu B cpeaned yactu KC 6omibIioi 00bem
BO3/yXa ITOCTYIAET B 30HY TOPEHHUS, TJI€ CMEIINBACTCS C TOPSTYEH TOIUIMBHO-BO3/IYIIIHON CMECHIO U
OXJIaX/aeT ee Ul MoAJepKaHus HeoOxoauMol cpenHell Temneparypbl. CpenHsis TemnepaTypa 1o
mmmHe KC~1700 K Heobxomuma it MUHUMH3AIUK 00beMa YMUCCHUHU BPEIHBIX BEUIECTB, TAKMX KaK
okcuabl azota NOy u okcua yraepoaa CO. YpoBeHb 3MHCCHU TTOJOOHON KaMepbl CrOpaHHs Ha
Pa3IUUHBIX peXHMax paboThl paccMOTpeH B padote [2]. Takke Mo pUCYHKY 2 MOXKHO YBHUJICTh
o0Opa3oBaHMe 30H OOpPaTHBIX TOKOB, KOTOPbIE CIOCOOCTBYIOT WHTEHCHBHOMY IE€pEMEIINBAaHUIO
TOTUTHBA M OKHCIUTENIS], YTO YBEIIMYMBAET OJTHOTY CTOPAHUS TOTUIMBA.

B npyroif uccrnegyemoil 3agaue pacCMOTpEH MpoliecCc OOTEKaHHs a’pOJUHAMUYECKOTO
npodusi, B3STOro M3 crpaBouHuka [4]. 3amava paccMarpuBanach B JABYMEPHOH CTal[MOHAPHOM
MIOCTAHOBKE JI1 YMEHBIIIEHUS BPEMEHH pacyeTa. 3a OCHOBY ObUI B3AT a3pOJMHAMUYECKHH MTPOpUIIb
AT H-6-19%, xotopslii ObIT W3MeHeH — Obul mobaBieH wuHTeprenTop amuHOoW 100 MM Ha
paccrosHUU X, = 600 MM u 700 MM OT mepeaHel KPOMKH, Kak MOKa3aHO Ha pPHCyHKe 3. Yroi
OTKJIOHEHHS] HHTEPIENTOpa B MEepBOM cirydae 35 rpaaycos, BO BTopoM 17.5 rpamgycoB, Taxxe ObLI
paccMoTpeH npoduiabs 6e3 OTKIOHEHHs MHTeplentopa. Bo oboux ciydasx yroa artakd paBeH 5
rpajycam.

Pucynok 3 — BapuaHTsl pacnoyioxkeHHs HHTEPLENTOPA.
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B kauecTBe mapameTpoB OKpy»Karolleil cpelapl ObUIM BBIOpAHBI CTaHAAPTHBIE MapamMeTphl
aTMoc(epbl, COOTBETCTBYIOIINE BHICOTE IOJIETa y TOBEpXHOCTH 3emiu. 3HadeHus B3aTel u3 [OCT
4401-81 "Atmocdepa crangaptHas. [lapamerpsr".

Jis  MozmenupoBaHUS a’pOAMHAMHMKH Tpodwmis Oblla TOCTPOCHA CETOYHAas MOJEb
pacdeTHOM oOsactu, uMmeromie pasmep 12000x7000mM. bputk 3amaHbl CAEAYIOIMIME YCIOBHS: Ha
BXOJTHOHM TpaHHUIe CKOPOCTH MoToka 40 M/c, Ha BBIXOIHOM I'paHHIIEe HYJIEBOE H30BITOYHOE JIaBJICHUE,
temreparypa notoka 288 K; pabouee Teia0 — TepMUYECKU COBEPLICHHBIN ra3, BA3KUMN, CXKIMAEMBbIH.
Jns ydera TypOyJneHTHbIX A(QPEKTOB HUCHONb3yeTcss Mojaenb TypOynentHoctn Cnanapra-
AnnMmapeca.

B pesynbraTe pacyeToB ObLIM MOJIYYEHBI MOJS paclpeneeH s mapaMeTpoB MOTOKA, TaKUX
KaK CKOPOCTh, JaBiieHHe U T.1. Ha pucyHke 4 mpencTaBieHO Imoyie ckopoctu mpu Xp=600 u yrie
OTKJIOHEHHs MHTepIienTopa 35 rpagaycosB.
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Pucynox 4 — [Tosne ckopoctu, X, = 600MM, yroa OTKIOHEHHs] HHTepLenTopa 35 rpaaycoB

Tab6numa 1
KoaddutimeHnTs moaseMHON CUITHIL.
bes Xp=0,6 Xp=10,7
MHTEpLENnTOopa 17.5 35 175 35
Cx 0.0162 0.0257 0.0417 0.0411 0.0524
Cy 0.3843 0.1843 0.0090 0.2930 0.0996

Jlnis Bcex BapuaHTOB reoMeTpuil ObLT MPOBEEH pacdyeT K03()(UIIMEHTOB MOABEMHON CHIIBI
U CUJIBl JIOOOBOTO CONPOTUBIIEHUS IMpPH pPa3sHBIX yriaX OTKPBITHS HHTepuenTtopa. Pe3ynbTarhl
npeJcTaBiIeHbl B Tabauie 1.

[To mony4eHHBIM JaHHBIM MOXHO CZENaTh BBIBOJI, YTO HWHTEPLENTOP BBIMOJHSAET CBOIO
GyHKLHIO: yMeHbIIaeT KO3(p(QUIMEHT MOJBbEMHOM CHJIBI Kpbla M YBEJIWYMBAET KOIPPHUIIMEHT
n00o0Boro conpotuBieHus. [Ipy yBennueHuu yriia OTKJIOHEHUsI HHTepLenTopa ero 3p(pexTuBHOCTh
3HAYUTENBHO BO3PACTACT U MPH yIJie OTKJIOHEHUS B 35 rpaaycoB KOA(GGUIMEHT MOABEMHON CHUIIbI
MPAKTUYECKH CTPEMUTCS K HYIIO, IPU 3TOM KO3(PPUIIMEHT JIOOOBOTO COMPOTUBIIEHUS BO3pACTaeT B
paspl. BakHo oTmMeTuTh, 4TO Ha 3(P(GEKTUBHOCTH pabOThl HHTEPLENTOpa CKa3bIBaeTCs €ro
MIOJIOKEHHE — B paMKax JaHHOTO HCCIENO0BaHMs OBLIO MOJIyYEHO, YTO MOJIO0XKEHHUE MHTEpIenTopa
Omke K nepeHeit Kpomke npoduis Haubonee F3PPeKTUBHO.

Takum oOpa3oM, NOJydyeHHE aJeKBATHBIX (U3UUHBIX PE3YyIbTaTOB B PACCMOTPEHHBIX
TUINOBBIX 337ayaxX MOATBEP)KIAeT Ieeco00pa3sHOCTh NMPUMEHEHHUS YUCICHHOTO MOJEIMPOBAHUS
JUIS peLIeHUs 3a/lad MPOEKTHUPOBAHUS U YCOBEPUICHCTBOBAHUS OOBEKTOB aBHALIMOHHOM TEXHHUKH.
Hcnonb30BaHne COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTHH MO3BOJIET 3HAUUTEIBHO COKPATUTh
(uHaHCOBBIE W BpEMEHHBIE 3aTpaThl, YTO JAET BO3MOXKHOCTH YTBEpXKJIaTh O HAJWYUM pAla
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MPEUMYIIECTB TaKOro IMojaxojaa nepen (GU3NYECKUM OHKCIEPUMEHTOM Ha paHHUX CpOKax
MPOEKTUPOBAHMS. AKTYaTbHOCTb MMOJYYCHHBIX BBIBOJOB MOJATBEPKIAACTCS OOIIEMUPOBBIM TPEHIOM
M (POBU3AIUN SKOHOMHUKH B IEJIOM.
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MOJEJMPOBAHHUE MMPOILIECCOB B MAJIOOMHUCCHUOHHOM KAMEPE CTOPAHUSI
MODELING OF PROCESSES IN A LOW-EMISSION COMBUSTION CHAMBER

AHHOTaIII/Iﬂt B CTATbC€ pPACCMATPUBACTCA 3aldavda YHUCICHHOTO MOJIACIUPOBAHUA TOPCHUA
ToruBa B HU3kodMuccuonHor KC u uccnenoBanue Bonpoca 00 ee 9KoIorudeckon 3(h(PpeKTUBHOCTH.
BBI}IBJ'ICHO, YTO OKCHABI a30Ta O6p8.3y}0TC§I B CAMBIX «TOpsSYUX» MECTaX o0Bema KC, a paB6aBJ'ICHI/Ie
TBC xomomaeiM BO3myxoM cHmkaeT koHneHTparuio NOy. Caemano mpenmnonoxenue, uro, KC
M3roTOBJIEHHAs 10 TexHojornu RQL cHmxaeT oOmmit ypoBeHb BIOpocoB NOy.

Abstract: the article deals with the problem of numerical simulation of fuel combustion in a
low-emission combustor and the study of its environmental efficiency. It was revealed that nitrogen
oxides are formed in the "hottest” places of the combustor volume, and dilution of fuel assemblies
with cold air reduces the concentration of NOy. It is assumed that the combustor manufactured
using RQL technology reduces the overall level of NO4 emissions.

Kiamo4deBble cjaoBa: HU3KOOIMHCCHUOHHASA KaM€pa CropaHus, OKCHIbI a30Ta, O6OF8.H.[CHO-
00eJHEHHOE TOPEHHUE.

Keywords: low-emission combustor, nitrogen oxides, rich-lean burning.

OnHOI M3 aKkTyalbHBIX 33/1a4 pa3paOOTYMKOB JIBUTATENILHBIX YCTAHOBOK SIBJISETCS TOMCK
HOBBIX TE€XHHYECKHUX PEIICHUH, MO3BOJSIIONINX, B TOM YHCIE, CHHU3UTHh BBEIOPOCHI 3arps3HSIONINX
BemiecTB B arMmocdepy 3emun. HMccnenoBaHusi TOCHEAHUX JIET IMOKAa3ald, 4YTO CIHEKTP
BBIOpAchIBa€MbIX B aTMOC(EPY BPEIHBIX BEIECTB PEAKTUBHBIMU JABUTATEISIMHU ropa3ao MIHUpe, YeM
YCTaHOBJIIEHO paMKamMu "MeEXIyHapoIHON OpraHu3alydy TpaXIaHCKOM aBuanuu'. 3ajgada
CHIDKEHHUS BBIOPOCOB 00YCIIOBJIEHA HE TOJBKO Pa3BUTHEM aBHAIIMOHHBIX JABUTaTelIel BO BCEM MUpE,
HO U PacTyIIMMHU TPeOOBAaHUSAMHU K SKOJIOTHYECKUM XapaKTepUCTUKAM aBUAIIMOHHBIX JBUrarteneil. K
2050 rony mmanmpyercst cokpatuth 00bEM BbIOpOocOB CO, Ha 75%, a BeIOpocoB NOy na 90%

otHocuTenbHO nokasateneit 2000 roxa [4].
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B pabore mpoBomMTCS HWCCIEOBAaHWE TOPEHHUS TOILIMBA B HHU3KOPMHCCHOHHOH Kamepe
cropanusi, ucroTHeHHOH 1o cxeme RQL (ropenwue «OoraTtoii» TormmuBHO-Bo3aymHOM cmecu (TBC),
CMEIICHUE ¢ XOJIOMHBIM BO3MyXoM, ropenue «oemnoit TBC» [2]) u uccienoBanue Bompoca 00 ee
AKOJIOTUYECKON 3(PPEKTUBHOCTH € TOUYKH 3PEHHS BEJIMYMHBI BBIOPOCOB BPEIHBIX MPOJYKTOB
CropaHusi.
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Pucynoxk 1 — Pasmepsl pacuetnoii KC [1]
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Pucynok 2 — I'eomerpust pacueTHOi obmacTu
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UccnenoBanue mnporneccoB cropanus TBC mnpoBoauiaoch YHCIEHHO € HCHOJIb30BAaHUEM
nporpammuoro nmakera ANSYS. 3a ocHOBY reomeTpun Kamepsl CrOpaHusi ObUT B3SIT MPOTOTHUIT U3
[1], B xoTopomM ObLI 3arJylieH nepBblid psia oTBepcTHii quamerpom 11 mMm. (pucyHok 1).
JlanHOe CcXeMHOe pelleHHe BBIOpAaHO C Meblo obecrieueHus: opraHuzanuu nojaun TBC,
cooTBeTCTBYMOMIEH cxeme momaun RQL.

Pucynok 3 — I[ose pacnpenenenus TemmnepaTtypsl B oo0beme KC

B kauectBe pacueTHoit obmactu paccmarpuBaercs 1/4 moaenu KC (pucynok 2). Jlnst pacuera
XUMHAYECKUX PEeaKInii UCIONIb3yeTcs: 6a3oBas Mojensb ropenust SpeciesTransport mis TBC kepocun-
BO3/yX, JIOMOJIHEHHAsI pacueToM oOpa3oBaHus 3arpsi3ustonmx okcuaoB a3ota (NOy) mo MexaHusmy
3enbaoBuYa. MaccoBblil pacxoJ1 BO3/yXa 3aaBalicsl Ha OCHOBE MaccoBoro pacxoa Tormsa (10 r/c)
TakuM 00pa3oM, 4TOOBl CHayala B KaMmepe MpPOMCXOAMIO TOpeHue «Ooraroit» cMecu ¢
Kod(durrenToM n3osITKa okucmtens, o = 0,6 u ganee roperne TBC pazbasiienHol 10 o = 2,4.

Pucynok 4 — INoie pactipenencHus maccoBoit gomm NOy
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AHanmu3 pe3ynbTaToB, MPEACTABICHHBIX HA PUCYHKAX 3 M 4 MOKa3bIBAET, YTO OKCHJIBI a30Ta
o0Opa3yroTcst B cambix ropsiunx Mectax oobema KC, a pazbasnenune TBC X0JIOAHBIM BO3AYXOM J0
COCTOSIHHSI «OeHOM» cMecu cHKaeT KoHueHTpaiuto NOy, uto cooTBeTcTBYET KOHIen i RQL.

- 9.043e-007
- 8.491e-007
- 7.939e-007
- 7.387e-007
- 6.836e-007
- 6.284e-007
. 5.732e-007
- 5.180e-007
4.628e-007
4.076e-007
3.525e-007
2.973e-007

Pucynoxk 5 — Ilone pacnpenenenus maccoBoit o NOy Ha cpeze KC

[IpoBeneHHOE YUCIIEHHOE MCCIIEOBAHKUE MOKA3aj0, YTO KaMepa CropaHusi, H3rOTOBICHHAS
[0 TaKOH TEXHOJOTHMH, CHU)KAeT OOIIMI YpOBEHb BBIOPOCOB 3arpsi3HSIOIIMX OKCHUIOB a3ora. Ha
pHUCYHKe 5 mpencraBieHo noje pacmpenenenus maccoBoir o NOy Ha cpe3e Kamepsl CropaHusl.
HaumeHnblas KOHIEHTpalus OKCHAOB a30Ta HaOarogaercss B 00JIaCTH MHTEHCHBHOTO CMELICHHUs
ropsiueii TBC ¢ xomomubiM Bo3ayxom. Hawmbonbmas xonmentparnus NOy HaOmromaercss B sape
TOTOKA, TJIe OXJIAXKICHHE MPONCXONUT HE TAK MHTEHCHBHO, M JOCTHraeT 3HadeHus 1,18 -10° %.
Y4uThIBast, YTO YPOBEHH BHIOPOCOB OKcHaI0B a3oTa aBuanuu Ha 2010 rox [3] cocrasasier 4-40 1 Ha
1 kr tormBa (uto coorBercTByeT 0,4-4 %), mo pe3ynpratam HpPEIBAPHTEIBLHOTO YHUCICHHOTO
WCCIIEIOBAaHHUSI MOKHO 3aKIIOYHTh, YTO TPEAJIOKEHHOE CXEMHOE pEIIeHHE 10 MOACpPHHU3AIHNU
KaMepbl CropaHus MO3BOJISIET CYIIECTBEHHO CHU3UTH BEIOpoc NOy.
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MOJAEJINMPOBAHUE AHAJIU3A PE3YJIbTATOB TECTUPOBAHMUA,
OCHOBAHHBIE HA MOJEJIN PAIITA
MODELING THE ANALYSIS OF TEST RESULTS BASED ON THE RUSH MODEL

AHHOTaHI/IH: B ,Z[aHHofI CTaTbC PACCMATPUBAIOTCA CIICHHUAJIBHBIC MCTObI O6pa6OTKI/I
pe3yJIbTaTOB TECTUPOBAHHUSI, OCHOBAHHBIE HA MaTeMaTuyeckoil Mmojenu ['. Pama. Pe3ynprarsl gator
JOIIOJIHUTCIBHBIC BO3MOKHOCTU I/ICCJIG,HOBaHI/Iﬁ KadeCTBa TCECTOBBIX SaI[aHI/Iﬁ n HU3MCPCHUA
HCIBITYEMBIX, KOTOPBIC HAXOAATCA HA JUCTAHIITMOHHOM O6y‘I€HI/II/I.

Abstract: this article discusses special methods of processing test results based on the
mathematical model of G. Rush. The results provide additional opportunities for research on the
quality of test tasks and measurement of subjects who are on distance learning.

KuiroueBblie ci1o0Ba: MaremMarnueckasi MOJI€Ib, TECTUPOBAHUE, MOJIENb Pamia, OlleHKa 3HaHUM.

Keywords: mathematical model, testing, rush model, knowledge assessment.

TectupoBanue 3aHMMaeT Bce Ooublliee MeCTO B oOpa3zoBaTenbHOM Tmpouecce. Llenu
TECTUPOBAHUSA TPEAOIPEACIAIOTCS OTOOPOM TEXHOJOTHYECKUX IMPOIECCOB 00OpabOTKHM HMTOTOB
TecTupoBaHus. CBEIECHUS, KOTOPHIE COJIEPIKATCS B OTBETAX HCIBITYEMbBIX, MO3BOJIIET MOMHMO
BBIBOJIOB O pe3ylabTaTax Kaxaoro oOydaromerocsi, JejaTh BIOJHE AapryMEHTHPOBAaHHBIC
3aKJIIOYEHHUs O TPYIIE UCIIBITYEMBIX, 0 (hopMax U MeToJax npenojaBaHus npeamera [1].

B Hactosiiee BpeMs 3TO OJlHa M3 akTyaJbHBIX 3a/ay, PEIIaeMbIX C MCIOJIb30BAaHHEM
COBPEMEHHBIX MAaT€MaTH4YECKMX METOAOB — OLICHMBAHHWE JIOCTOBEPHOCTU  pE3YJITaTOB
TecTupoBaHus. M Takue MeTonbl MOCHeAHEee BpeMsl aKTUBHO pa3padaThIBalOTCs, Kak B 3alajJHOM,
Tak ¥ B OT€YeCTBEHHOM Hayke. OO 3TOM W, B YaCTHOCTH, O METOAAX TEOPUH MOJEIUPOBAHUS U
napaMeTpu3alud TECTOB, OCHOBAHHBIX Ha MareMaTH4eckux Mojnensx ['eopra Pama, MoxHO
MPOYUTATH B [2].

Marematuueckue mojenu Pama MMeoT BepOATHOCTHYIO Hpupoay. Tak, omnpeaensercs
BEPOSITHOCTH TOT'O, YTO UCIBITYEMBbIH, 00JIaAatomuil ONpeaeaéHHbBIM YPOBHEM MOATOTOBIEHHOCTH,
IpU BBHIMOJIHEHUU 3a/1aHUS WM3BECTHOW TPYAHOCTU TMOJYYUT HEKOTOpbIH Oami. YpoBeHb
MIOATOTOBJIEHHOCTH Ka)KJIOTO MCIIBITYEMOI'0, paBHO KaK M YPOBHM TPYAHOCTH BCEX 3aJaHMM TecTa,
ABIIAIOTCS TapaMeTpaMu MoJenu Pama v TeMH JIaTEHTHBIMH XapaKTepUCTHUKAaMH, KOTOpBIE
noJjyiexar u3MepeHuro. JloctymHsl A HaOdroaeHus: 0amibl, (aKTUYECKU IMOJyYEHHbIE KaXKIbIM
HCIIBITYEMBIM 32 BBIMOJTHEHUE KAXKIOTO 3aaHus. DTH 0auibl 00pa3yroT MaTpuily oTBeToB. Kaxkmas
CTpOKa MAaTpHIIbl OTBETOB XapaKTEPHU3YyeT OJHOIO HCIBITYEMOTO M Ha3bIBAeTCA €ro mpoduiiem.
Cymma 0auioB 1O CTPOKE HAa3bIBAE€TCSA MEPBUYHBIM OallJIOM HCIBITYEMOTO M SIBISETCS, B
COBOKYITHOCTU C JPYTUMH aHAJIOTMYHBIMH MEPBUYHBIMHU OalljIaMH, JOCTaTOYHOW CTAaTUCTHKOMN JIJIst
JATEHTHOM XapaKTEePUCTUKH — YPOBHSI MOATOTOBIEHHOCTH UCTBITYEMOTO.

B mognenu Pama Ha HayanbHOM 3Tare MOXHO BBIJETUTH J[Ba B3aUMOCBSI3aHHBIX OOBEKTa
M3MEpEHUl — YpOBHHU TPYIHOCTH BOIIPOCOB M YPOBHM IOATOTOBIEHHOCTH oOywatouuxcs [3]. B
MOJIEJIN 3T 00BEKTHl YUaCTBYIOT CHHXPOHHO, B paMKax obuiero uccienoBanud. [1o 3Toit npuunne
Takoe U3MepeHHe B OOJIBIINHCTBE CIIy4aeB UMEHYIOT COBMECTHO MTPOBOAMMBIM (joint measurement)

[4].
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PaccmoTpuM npuMeHeHue oJHONapaMeTpuueckor Mojenu Paiia Ha mpakThke Ha puUMepe
aHalM3a  pe3yJIbTaTOB HMTOTOBOM KOHTPOJIBHOW paboThl MO HH(OpPMATHKE  y4YaIIUXCS
nHpopMmanmonHo-Texunueckou mkossl (MTHI) r. Kamyrn.

brulo mpoBeneHo ucciaenoBaHHME TOrO, Kak Ha OCHOBE MareMarnueckux mopened IRT
MOKHO BBISIBUTH CTENEHb 3HAHUN OOYYaIOIIMXCS U TPYAHOCTb BBIMOJIHEHHBIX HUMHU 3a/a4
TECTUPOBAHUA. AJITOPUTM pacueTra YpPOBHA MOATOTOBICHHOCTH YYEHUKOB IO JUCIUIUIMHE
«Uudopmarukay (mapamerp 0) U ypoBHS TPYIHOCTH TECTOBBIX BOIPOCOB IO HH(pOpPMATHKE,
MPEJICTABICHHBIX B UTOTOBOM paboTe (mapamerp ), MOXKHO pa3AeiuTh Ha HECKOJIBKO 3TAIOB.

Oran 1. Ha HayanbHOM »3Tame MOJACYUTHIBAKOTCSA JOJIM BEPHBIX M HEBEPHBIX OTBETOB
Ka)KJ0ro 00y4aromierocs Ha Bce BOMPOCH TecTa. J{oyis mpaBUIILHBIX OTBETOB 1-T'0O 00YyYaroIIerocs

Haxoautcs 1o popmyne: Pi = xl/ M, TIe Xj — KOJIMYECTBO 3a/IaHHH, TPABUIIHHO BBITIOJHEHHBIX 1-M
yaeHukoM; 1 = 1,2, ..., n, n — 4YMCII0 3a/IaHUi B TeCTe.

Jonst HeBepHBIX OTBETOB ¢; =1 —p;, i=1,2, ..., n.

Oran 2. Ha BTOpoM 3Tame BBIMOJIHSACTCS MpeABapUTEIbHAS OIEHKA 3HAYCHUN TapaMeTpa,
OTIPEJICIIAIONIECTO CTENEHb IOATOTOBKH OOYYaloOIUXCs TECTUpyeMoil Kareropuu. HavaibHbie
3HAUEHUS TMapaMeTpa OLEHUBAIOTCA B JIOTHTaX. JIOTUT YpPOBHS MOJTOTOBKH i-TO 0Oydaromierocs

go 90 = nPi / .
; HaxomaT no Qopmyne Yi q;, TOC pPi, Qi — IOJIM BEPHBIX M HEBEPHBIX OTBETOB 1-TO
00ydaroIerocst Ha 3aJaHus TECTa.

Otan 3. Ha TPETHEM 3TAllC MMOACYUTBIBAIOTCS NOJIM BECPHBIX Pi U HEBCPHBIX (j OTBCTOB Ha
KaXxJ0€ 3aJaHHUEC TECTA:

pi = R"/n:% =1—pj

riae Rj — koaryecTBO BEpHBIX OTBETOB Ha j-€ 3ajaHue Tecta, 0= 1,2,...,n, N — YuUCIIO 3aJaHni
B TECTE.

Oran 4. Ha yeTBepTOM 3Tane npou3BOAUTCS MPEBAPUTEIbHAS OLICHKA 3HAUEHUI ImapaMeTrpa
B, XapakTepu3yIOIero TPYAHOCTh 3aJaHuii Tecra. B kadecTBe Mepbl TPYTHOCTH 3aJaHUMN
BBIOMpAETCs €MUHUIA U3MEPEHUs, Ha3bIBaeMast TOTUTOM. JIOTUT TPYAHOCTH j-TO 3aJaHHsl PaBEH:

0o_ . 457
B =" /p;
rac pJ, q] — J0JIKM BCPHBIX U HCBCPHLBIX OTBCTOB Haj-e 3aJaHUC TECTaA.

Otan 5. Ha nsarom srtame MOACUUTBIBAIOTCA CPCAHHUEC 3HAYCHUS JIOTUTOB YPOBHA MOATOTOBKHU H
JIOTUTOB TPYAHOCTHU 3a,[[aHHI>'I TECTA. Cpez[Hee 3HAYCHUC YPOBHA 3HaHUH 06y11a10111nxc;1 JJIA

MHOXECTBA 9? MOJICYUTHIBAIOT IO popmyrie:
af — ?:1'91'_
n

Oran 6. [locne 3aBepiieHus NATOrO 3Tana OLEHKH mapaMerpoB O u B OyayT moka3aHbl B
WHTEPBAJbHON WIKaje, HO C pa3HbIMU 3HAYEHUSMH CPEIHUX U PA3JIUYHBIMU CTaHJAPTHBIMU
oTKJIOHeHHsIMU. Ha 1mectoM »sTame HavyanbHbIE 3HAYEHHS JIOTUTOB YPOBHEM MOJTOTOBKU U
TPYIHOCTH BOIIPOCOB TECTHPOBAHUSI TEPEBOAATCS B YHUTAPHYIO HWHTEPBAIbHYIO KAy
CTaHJIapPTHBIX OlleHOK. CTaHaapTH3alus JOCTUTaeTcs Yyepe3 ps/l CelUaIbHbIX IpeoOpa3oBaHui.

Onenku napaMeTpoB 0 U B B €TIMHOM HHTEPBAILHOM IIKaJE BRIYUCIAIOTCS 10 opMyiam:

0; =B +Xx867
B=6 +YxpB}

OyHkuH IByX nocieqHux Gopmyn B uzMeHenuu IRT TpynHO mepeoneHUTh HECMOTPsS Ha
TO, YTO Ha TMEPBBIM B3TJISA OHM COAEPKAT OTPAaHMUYEHHYIO MPAKTUYECKYI0 HAIlpaBICHHOCTh. DTH
(hOpMYITbI TTO3BOJISIOT MPEOONETh PSIJI 3HAUUTENBHBIX HEJOCTATKOB TPAIUIIMOHHON TEOPUH TECTOB,
TaK KaK C WX TOMOIIBI0 MPUOOPETAIOTCS OOBEKTHUBHBIE OICHKH IapaMeTPOB OOYYAIOIIMXCS H
3a/IaHMi, HE 3aBUCALIME APYT OT APYra U BbIpa)KEHHbIE B €IMHOW MHTEPBAIbHOM IIKaJe.

Takum 00pa3om, Ha OCHOBE OJHOW M3 Maremarnueckux moxener IRT (B manHoM cirydae
Mozenu Pamia) ObTM TpOM3BENEHBI TUIOBBIE OIEHKH YPOBHS TMOJTOTOBKH paccMaTpUBaeMOit
IPYNIbl UCTIBITYEMBIX U 3TaJOHHbIE OLIEHKH MapaMeTpa TPYIHOCTH 3aJaHHil UTOrOBOIO TecTa IO
uH(pOpMaTHKe.
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Ha ocHOBe molyd4eHHBIX 3HAUEHUU CTPOATCS XapaKTEPUCTHUUYECKUE KPUBBIC 3aJJaHUM TECTa.
AHanuM3 WX  B3aUMHOTO  PACIOJOXKEHHS  IO3BOJSIET  HAMETHTh NYTH  JajdbHEHIIEero
COBEPIIICHCTBOBaHUS TecTa W CHOPMHPOBATH CHUCTEMYy 3afaHui, HambOonee A(DPEKTUBHBIX IS
OILICHKH YPOBHS MOJATOTOBKH KQXKJIOTO UCIIBITYEMOTO BRIOOPKH.

Ha puc. 1 npencraBiieHbl XapakTepucTUUeCKue KpuBble 14 3agaHuil UTOrOBOro TECTa IO
nH(pOpMaTUKe, TOCTPOCHHBIE HA TOJNYyYEHHBIX 3HaueHWsX. Jlis 3agaHuii ¢  OJMHAKOBBIMHU
dbyakumsivmu P(j) xapakrepuctuyeckast KpuBasi COBIAIAET.
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PI/ICYHOK 1 — Ananus MOJIYYCHHBIX JAHHBIX C ITIOMOIIBIO KPHUBBIX AUATrpaMM

Onepanusi yJaydllleHHs] 3aJaHUPl TeCcTa HAYMHAETCA C YJaJIeHUsT HEHYKHbIX 3aJaHuM,
HapYIIAOIIAX HOPMAJIbHBIA XapakTep pacupenerncHus 3HadeHuid . [Ipu sToMm cregyer oOpaTuTh
BHMMAaHUE Ha CIIy4au COBNAJCHUS XapaKTEPUCTUUECKUX KPUBBIX U UCKIIOUUTh HEHYKHbIE 3a/1aHMUS,
KOTOpblE€ HMYEro HE JAIOT JUIsl TecTa KaK COBOKYIHOCTH paboTalolluX 3aJaHuil Bo3pacTraroleit
TPYAHOCTU. DTO O3HAYAET, YTO NPHU UCIOJIb30BAHUHU JAHHOTO TECTA B MEPCHEKTUBE OJHO U3 ITHX
3aJlaHull HEOOXOAUMO CHSITh, TaK KaK OHO HE JaeT HU €IUHOM LIEHHOCTU JJi OLICHUBAHUS YPOBHS
3HaHUI 00ydaroUXxcs.

JpyruM  BaXXHbIM NPEUMYLIECTBOM MaTeMaTH4YeCKHX Moxened Pama  saBisercs
OOBEKTHBHOCTb BBINOJIHAEMBIX C HMX TOMOIIbIO HM3MepeHHid. DTo cBoWcTBO Mojeneit Pama
MO3BOJIMJIO  pa3paboTaTh CHELUalbHbIE MaTeMaTHYEeCKHE METOAbl aHajdu3a pe3yjbTaToB
TecTUpOBaHus [2]. B yacTHOCTH, MO COTJIaCHIO WJIM HECOTJIACHIO TAHHBIX TECTUPOBAHUS C MOJIENBIO
OKa3bIBAECTCSI BO3MOXKHBIM CJII€JaTh 3aKIIOYEHHE O JOCTOBEPHOCTHM WIM HEIOCTOBEPHOCTH
pe3yabTaTOB U3MEPEHUS YPOBHS MOATOTOBICHHOCTH UCIBITYeMOro. [IpuunHaMu HEJOCTOBEPHOCTH
U3MEpEHUs] MOTYT ObITh HapyIICHHUs MPOLENYypbl TECTUPOBAHMS, OLIMOKH pa3pabOTYMKOB TecTa U
Tak jJanee. MareMaTnyeckue METObl, ONMChIBAEMbIE B HACTOSAIIEH CTAaThe, IOMOTAlOT B ATOM [5].

TakuM o00pa3oM, HCHOJIB30BaHHWE JAHHOTO TMOAXOAAa TO3BOJUT OOOCHOBAHO BBISIBUTH
CTeIeHb 3HaHUI 00yJaromuXcs U TPYAHOCTD BHIMOJIHEHHBIX MU 33/1a4 TECTUPOBAHUS.
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MOAEJIMPOBAHUE ADPOJAUHAMMUKU KPBIJIA C QJIEMEHTAMU MEXAHU3ALIUN
SIMULATION OF WING AERODYNAMICS WITH MECHANIZATION ELEMENTS

AHHOTaHI/IH: B CTAaTbC pPaACCMATPHUBACTCA 3aJada YHCJICHHOI'O MOACIMPOBAHMA Kpbllla C
3JIEMEHTAaMU MeXaHu3aluuu. B pamkax JaHHON pabOThl MPOBEAEHO UYUCIEHHOE MOJEIMPOBAHUE
HpO(bI/IJ'I}I Kpbllla C Ppa3JIMUHbIMU YTJIAMHU OTKJIOHCHUS HWHTCPLCIITOPA. Ha ocHoBe JaHHBIX
PE3YIBTATOB MOXKHO CHCJIaTb BbIBOA, 4YTO HOIIO6HI)IG MCTOJbI pacdy€Ta MOXKHO HNPHUMCHATH IPHU
PACCMOTPCHUU KOMIIOHOBKH KpbLila C 3JICMCHTAMHU MCXaHU3aAllUH.

Abstract: the article discusses the problem of numerical modeling of a wing with
mechanization elements. As part of this work, numerical modeling of the wing profile with different
angles of deviation of the interceptor was carried out. Based on these results, it can be concluded
that such calculation methods can be used when considering the wing layout with mechanization
elements.

KiaroueBble cJioBa: KpbUIO, MEXaHU3alusA Kphblia, a’poJuHaMHKa, YUCIJIICHHOC
moaenupoBanue, ANSYS Fluent.

Keywords: wing, wing mechanization, aerodynamics, numerical modeling, ANSYS Fluent.

HauOonee BaxHBIMM Ui KpbUIa SIBISIOTCA adpoAMHaMuueckue TpeOoBaHuA. OCHOBHBIM
Ha3HA4eHMEM KpbUla SBISECTCA CO3JAHUE IMOABEMHOW CHWIIBI, IIPU 3TOM KpPBUIO JOJDKHO HMETh
HeOoJIbIIIOe  CONMPOTUBJIEHUE, a TakXke o0ecrneynBaTb HEOOXOIUMbIE B3JIETHO-TIOCAI0UHBIE
XapaKTEPUCTUKH, YCTOMYMBOCTh M YIPABISIEMOCTh Ha BCEX JOMYCTUMBIX peXMMax. Bce 310
JOCTUraeTcs noa0o0poM (GpopMbl Kpbliia, a TAKKE JIEMEHTOB YIPABJICHUS.

HemanoBakHbiM (akTOpoM SIBISE€TCS W KOMIIOHOBOYHBIE TPEOOBaHUS K KOHCTPYKIIUHU
KpbUIa, KOTOPBIE OINpPENENAT HAJIWYMUE PA3JIMYHBIX arperaroB, a TAKXKe B3aUMOJCHUCTBUE CPEICTB
MEeXaHM3allMl U OpraHoB ympasiieHus. Kpome Toro, noikHbl ObITH OoOecredeHbl TpeOoBaHUS IO
COOTHOLICHUIO KECTKOCTH U IPYIMX XapaKTEPUCTHK K Macce BCEH KOHCTPYKIMHU, TaK Kak 3TO
HaIpsIMyH0 BJIMSIET Ha pacxo] TOIJIMBA M B3JIETHO-TIOCAIOYHBIE XapaKTepUCTUKH. ONTHMaIbHOE
COOTHOIICHHUE BCEX XapaKTEPUCTUK IIPU MUHUMAJILHON Macce SIBJIAETCS BaXKHOU 3a7adei.

Hcxons u3 Bcex BBIIICTIEPEUHCICHHBIX TPeOOBAHUNM K KOHCTPYKUIUHU KpbLIa, OJHUM U3
aKTyaJIbHBIX HAIPABIICHUN CEWUac SABJISICTCS MOACIIMPOBAHUE adPOJAUHAMUKYU KpPbLla, B TOM YKCIIE U
BCEX €ro JJEMEHTOB MEXaHW3alWH. brarojgapss pa3BUBAIOIIMMCS TEXHOJOTMSM M METOAaM
YUCJICHHOTO MOJEIUPOBAHUsA, pPELICHUE AAaHHBIX 3a4ad, B TOM YHCIE U II0 JUHAMUYECKOMY
MOJICTTUPOBAHHIO MOBIKHBIX JIEMEHTOB, aKTUBHO pa3BuBaetcs [1].

30



Jlns ynydineHus: B3JIE€THO-TIOCAJOYHBIX XapaKTEPUCTUK CAMOJIETa, a TaKXKe YIYULICHHUS ero
YIPaBIIEMOCTH M CTAOMIBHOCTH B TMOJETe, HAa KpbUIe OOBIYHO TNpEAyCMaTpPHBAETCS CHCTEMa
CHEIHAbHBIX YCTPOHCTB — MEXaHM3alMs KpbUla. MexaHu3auus Kpblla sIBISIETCS HEOThEMIIEMOMN
YaCThIO KPHUIHEB COBPEMEHHBIX CaMOJIETOB.

[To Mepe pa3BuTHs COBpeMeHHBIX uncieHHbIX MeTomoB (Computer Fluide Dynamics, CFD)
4acTo paboTy MO MPOEKTUPOBAaHUIO JIA CBOAAT K CEpUM YMCIEHHBIX PAacyeTOB BO BCEM JIMANa30HE
MIPOEKTHBIX MapameTpoB. Ha aTane BeIOOpa OCHOBHBIX MapaMeTpOB a3pOAUHAMUYECKOM CXEMBbI U X
ontummzanuu npuMmenenrne CFD-meTon0B siBiseTcss Hanbosiee pa3yMHBIM MOJIXOA0M HE CMOTPS Ha
UMeroIuecs ciaoXHOCTU. KoppekTHbIi pacueT BUXpeBol cuctemMbl JIA B paMKax CyIIECTBYIOIIMX
CFD-meronoB u ee aHanu3 TpeOyIOT 3HAUUTENbHBIX BBIYMCIUTENBHBIX PECYPCOB, CIOXKHBIX
BUXpepa3pellaroIuX YucieHHbIX MeTo0B (LES) nmubo cymiecTBeHHOM 10pab0TKH TpaJUIIMOHHBIX
Mojiesiel TypOyJIeHTHOCTH, B YaCTHOCTH, y4eTa OOJbIION KPUBU3HBI JIMHUNA TOKa B BHXpsX [2].
OnHako, Kak IOKa3bIBAIOT pe3yiabTaThl padoT [3-4], mpu HEOONBIIMX Yriax aTakd MOXXHO C
MIPUEMJIEMOM TOYHOCTBIO BBIIOJHUTH YMCICHHBIA pacueT a’pOoJAMHAMUKH KpbLia M €ro 3JEMEHTOB
MeXaHHU3aIIH.

[enbto uccnenoBaHus sBIsETCS pacueT 00TEKaHUs a3pPOJIUHAMUYECKOrO MPOPUIIS U aHAIIN3
BJIMSIHUS MHTEPIIETITOpA Ha a3pOJMHAMUYECKHE XapaKTePUCTUKH Kpblia. 3ajada paccMaTpuBaiach
B JIBYMEPHOH CTallMOHAPHOW MOCTAHOBKE JJI1 YMEHBIICHUS BPEMEHU pacdera. 3a OCHOBY ObLT B3AT
aspoauHamudeckuii npoduinb [TAT'MN-6-19% [5], B KoTOpHI ObLIM BHECCHBI H3MEHEHHUS: T00ABIICH
unatepuentop mmmHoM 100 MM Ha paccrosHum Xp = 600MM u 700MM OT mepeaHel KpOMKH, Kak
MOKa3aHO Ha PHCYHKe 2. YTOJI OTKIOHEHHs MHTepuenTopa 35 rpamycoB u 17.5 rpamycos, Taxxke
ObUT paccMOTpeH Mpoduiis 6€3 OTKIOHEHUS WHTepLenTopa. Bo Bcex ciydasx yroia ataku paBeH S
rpaaycam. B kauecTBe mapamMeTpoB OKpyKarouiei cpesbl ObUTH BHIOpAaHbI CTaHAPTHBIC MapaMeTPhl
aTMoc(epsl, COOTBETCTBYIOILIME BBICOTE MOJETa y MoBepXxHOCTH 3emin. 3HaueHus B3sAThl u3 ['OCT
4401-81 "Atmocdepa crannaptras. [Tapamerpsr".

~N

Pucynok 1. Pacrionoxenue nntepuenropa: ceepxy — Xp=600 MM, yros oTKJIOHEHUS 35 IpaaycoB;
cHU3Y — Xp=7/00 MM, yrox oTkioHenus 17.5 rpamycos.

Pemenune 3amaun mpoBOAMIIOCH CPEACTBAMU COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTHIA
ANSYS Fluent. /Ins MoxenupoBanus adpoAWHAMUKU MPOGHIIs ObLIa IOCTPOSHA ceTdaTas MOAEIb
pacueTHOM obnacTH, umeroieil pazmep 12000x7000MM ¢ yueToM reoMeTpuu, MpeacTaBIeHHONW Ha
pucynke 1. Bbumn 3amaHbpl CleAyroIIUe YCIOBUS: Ha MOBEPXHOCTH MPO(UIS yCIOBHS TBEpPAOM
cTeHku «wall»; Ha BXOJHOH TpaHmIle 3amaHa ckopocTh moToka 40 m/c, Temmeparypa 288 K; Ha
BBIXOJHOHM TpaHMIE 3a/laHO HYJIEBOE HW30BITOYHOE JaBJICHUE; HA BEPXHEH M HIDKHEW TpaHUIe
3aJjaHbl yCJIOBUSI CHMMETPHH TIOTOKA; pabodee Te0 — TEPMHUUYECKH COBEPIICHHBIN Ta3, BS3KHUH,
CKUMaeMblii. MaTtemarndeckass MOZETb TEYEHUs BKIOYaeT B ceOs ypaBHeHus Habe-Crokca,
ypaBHeHHs MojienH TypOyneHTHOCTH CrianapTa-AiMapeca U 3aMBIKafOIINEe COOTHOIICHHUS.
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B pesynprare pacdeTroB OBUIM IOJIyYeHBI TIOJS PACTPEACICHUS Ta30JJMHAMUYECKUX
MapaMeTpoB, MO3BOJSIIONIMX MPOAHATU3UPOBATH AIPOJUHAMUYECKYI0O OOCTAaHOBKY B OKPECTHOCTH
npoduis kpeuta. Ha pucyHke 2 mpencraBiieHO mojie ckopocTH npu Xp=600 MM U yriie OTKIOHEHUS
uHTEepIenTopa 35 rpaaycos.
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Pucynok 2 — IMone ckopoctu npu Xp = 600 MM, yroi OTKJIIOHEHHsI MHTEpIienTopa 35 rpaaycoB.

beur  mpoBeneH pacdeT KOA(PGHUIUMEHTOB IMOABEMHON CHIBI M CHJIBI  JJOOOBOTO
CONPOTHBIICHUSI TPU PA3HBIX yIJIAX OTKPBITHS WHTEpIenTopa. Pe3yiabTarel NpeAcTaBlICHBI B
Tabimue 1.
Tabmumna 1
Tabauia k03)PHUIMEHTOB MO BEMHON CHIIBI M CHJIBI JIOOOBOT'O COIPOTHUBIICHUS
IIPH Pa3HBIX yIJIaX OTKPBITHSI HHTEPIICTITOPA U €0 TIOJ0KEHUH Ha KpPhLIE.

Bes Xp= 0,6 Xp= 0,7
UHTEpLENTOopa 17.5 35 17.5 35
Cy 0.0162 0.0257 0.0417 0.0411 0.0524
Cy 0.3843 0.1843 0.0090 0.2930 0.0996

ITo MOJIYYCHHBIM JaHHBIM YUCIICHHOI'0O MOACIUPOBAHUA XOPOLIO BHUJHO, YTO MHTCPLCIITOP
YMEHbIIAeT KOI(PPUIIMEHT MOABEMHON CHUJIBI KpbLIa M YBEIMYUBAET KOIPHUIMEHT T000BOTO
cornpotuBieHus. Ilpu yBenuueHUM yria OTKIOHEHHS HWHTepuentopa ero 3¢Q(eKTUBHOCTh
3HAYUTENBbHO Bo3pactaer. [Ipm yrie oTkimoHeHuss uHTepienTopa 35 rpaaycoB Kod()PHUIHEHT
MOJBEMHOM CHJIBI NMPAKTUYECKU CTPEMUTCS K HYJIEBOMY 3HAUEHUIO, HPU 3ITOM KOIPPHUIMEHT
7000BOTO COMPOTHBIICHUSI BO3pacTaeT B pa3bl. BHIMOTHEHHOE HCCIEOBaHME MOKa3ano, YyTO Ha
3¢ PeKTUBHOCTD PabOTHI MHTEPLIETITOPA OKA3BIBAET BIHMSHUE €T0 MECTOPACIIONIOKEHNE: YeM OJuxKe
MHTEPILIETITOP K MepeiHel KpoMKe, TeM OH 3¢ (eKTUBHEE.
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IMPUHIOUIIBI PABOTBI ITPOI'PAMM YJIAJIEHHOI'O YIIPABJIEHUSA
PRINCIPLES OF REMOTE CONTROL PROGRAMS

AHHOTaIlI/Iﬂ: B XO0A€ CTaTbHu ObLIH PacCMOTPECHEBL 06I_HI/IC MIPpUHOUIIBI IIpOrpaMm,
00eCIeUNBAOIINX yJAJICHHOE YIIPABICHUE BBIYUCIUTEIBHOW MammHONH. Takke mpuBEICHBI
CIIOCOOBI UCITOJIL30BAHUS CpEACTB YAAJICHHOI'O YIIPABJICHUA.

Abstract: in the course of the article, the general principles of programs that provide remote
control of a computer were considered. It also provides ways to use the remote management tools.

KiaroueBble cJioBa: MporpaMmMHoOC 06€CH€‘-IGHI/IG, YAAJICHHOC YIipaBJICHHUC,
I/IH(bOpMaI_[I/IOHHBIe TCXHOJIOI'NH, I/IH(i)OpMaI_II/IOHHaﬂ 0€e30I1acHOCTb.

Key words: software, remote control, information technology, information security.

Computer Remote Control Programs (RCPs) allow you to remotely control another
computer via the Internet or a local area network. Using them, you can perform almost any action
with the system: transfer files, launch applications, monitor user actions, make system settings,
manage 1/O functions, etc.These programs can capture and convert images on a remote computer
and send them to the local computer [1].

Actions such as keystrokes on the keyboard or mouse movements can also be transmitted to
a remote computer, which interprets them as signals entered directly by the user of that computer.
Remote control of a computer allows you to take full control over it, as well as over applications
and files [2].

The most common functions for many remote PC control programs are a file manager, voice
or text chat, and, directly, remote control of a computer. For legal purposes, they are used to access
the resources of another computer (for example, to control a work computer from a home
computer), and remote technical support for users with low qualifications in solving technical
problems [3].

There are a large number of implementations of programs designed for remote control. All
of them differ in the interface and protocols used. The interface can be visual or console. The most
common remote control programs are Windows:

» Remote Desktop;

e Radmin;

* DameWare;

* PuTTy;

* VNC;

« UltraVNC;

« Lite manager;

» TeamViewer;

« Remote Manipulator System;

« Ammyy Admin.

The remote management tools consist of two main modules: the control module — the client
and the remote module — the server. Module control is designed to connect to a remote computer
that you want to access.

The remote module allows you to remotely control the computer on which it is installed. To
transfer administration commands between modules and display the screen of a remote computer,
remote control protocols are used: VNC, RDP, X11, Rlogin, Telnet, ARD, RFB, ALP, ICA, as well
as their own. To encrypt traffic in remote control programs, SSH, SSL, TLS, etc. protocols are used.

The organization of the connection between the modules is carried out in the following main
ways:
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1. Directly, using the IP address of the remote host, this method is not very common, since
most computers are behind NAT.

2. Using the "Reverse connection” architecture, when the connection initiates a remote
module, which allows you to bypass NAT and the firewall.

3. The most common way to connect is using an ID, the connection is made through special
dedicated servers of the developer's company using the assigned ID, to connect to a remote
computer there is no need to know its network name or IP address and to configure additional ports
for computers on a network using NAT.

Unauthorized remote access to a computer running the Windows operating system can be
carried out through the introduction of such programs. A feature of using legal software for remote
access is that such programs are not detected by antiviruses, and the only task of attackers when
using these applications

In addition to using legitimate remote control tools, an attacker can use Trojans that have
remote control functionality. Based on this, there are four main ways to use remote management
tools:

1. Use of tools remotely installed authorized and operating in normal mode.

2. Use of remote control tools installed unauthorized and operating in normal mode.

3. Use of unauthorized remote control tools that do not work normally (covertly).

4. Use of Trojan programs for remote control.
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Remote access can also be explained as the remote control of a computer by using another
device connected via the internet or another network. This is widely used by many computer
manufacturers and large businesses help desks for technical troubleshooting of their customer's
problems.

Remote desktop sharing is accomplished through a common client/server model. The client,
or VNC viewer, is installed on a local computer and then connects via a network to a server

component, which is installed on the remote computer.
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In a typical VNC session, all keystrokes and mouse clicks are registered as if the client were
actually performing tasks on the end-user machine. Remote desktops also have a major advantage
for security development, companies are able to permit software engineers who may be dispersed
geographically to operate and develop from a computer which can be held within the companies
office or cloud environment [2].

The target computer in a remote desktop scenario is still able to access all of its core
functions. Many of these core functions, including the main clipboard, can be shared between the
target computer and remote desktop client.

When detecting processes based on their behavior, the task is presented as follows. Let some
set of process classes be given. It is required to classify each process based on its behavior. In this
case, the internal structure of the process itself is ignored. Thus, the process is completely identified
with the totality of all its possible actions.

In the dynamic classification process, each process can be represented as a black box. At the
input and output, which is supposed to fix the signal, the actions occurring inside are ignored. The
basic principle of classifying a process based on its behavior is that any process can perform only
those actions that are inherent in it. This principle suggests that it is possible to construct a process
classification algorithm based on the formation of a dynamic process image.

To do this, we represent the behavior of the process as a sequence of events associated with
it, that is, those events that were initiated by it directly. After that, the subsequences belonging to
the complete sequence of events are analyzed. Because a process is uniquely initialized by an
executable, then it has a certain set of instructions and cannot perform any actions that are not
included in it [1].

Any insertion (NOP chains) cannot affect the functionality of the process in any way. This
approach allows you to completely ignore any changes to the executable file that do not entail a
change in behavior. Here, the following events are proposed as events describing the behavior of
computer system processes:

1. Applications calling API functions of the operating system.

2. Data transfer between application processes using the technology of inter-process
communication.

3. Data transmission by applications over a computer network.

4. Emulation of input from the keyboard, mouse.

A computer system event represents a set of actions, performed by an application on a
computer system. For each intercepted event, its parameters are determined, which represent a
combination of different properties of the computer system event. For example, as system functions
of the operating system called by applications, there can be functions intended for:

1. File manipulations such as CreateFile, ReadFile, WriteFile.

2. Computer networking such as socket, connect, recv, send.

3. Process manipulations such as ReadProcessMemory.

4. Interactions with Windows events such as PostMessage, SendMessage.

5. Capturing information displayed to the user, such as BitBlt, GetDesktopWindow.

6. Synthesizing keystrokes, mouse movements such as SendInput.

The following are considered as event parameters: event type, process ID (PID) that caused
the event, as well as parameters passed to system functions when called, for example, for network
functions: network address of the server participating in data transfer over the network, type of
transmitted data, amount of transmitted data; for input functions, such parameters can be device
identifiers.
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HCII0JIb30BaTh PEKYPPEHTHYIO HEUPOHHYIO CETh JJIsi TPeoOpa30BaHMsl ayJMOTaHHBIX PEUU B TEKCT.

Abstract: the article is devoted to the design of components of a system that uses a
recurrent neural network to convert speech to text.
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Beenenne. Peanusaims Takux mporpamm, Kak mpeoOpa3oBaHHe peun B cucTeMe «Speech-to-
text» [1], BO3MOXKHA C HCIOIB30BAHHEM OOJBIIOrO YHCIa MOAXO0A0B [2]. OnmucaHHBIA B 3TOM
HCCJICIOBAHUMU TOJXO0J Ha OCHOBE PEKYPPEHTHOM HEWPOHHOW CETH MO3BOJIAET JAENaTh 3TO, HE
npuberas K OrPOMHOMY KOJUYECTBY MapaMeTpPOB U MPHUCYIIMM OTPAHUYEHHSIM CYIIECTBYIOIIUX
MeronoB. Coznmanue naHHOM paboThl [3] 000CHOBAHO BO3MOKHBIM BapUAHTOM HCIIOJIH30BAHUS
CUCTEMBI MO TpPEeoOpa3OBaHUIO PEUMd B TEKCT, CBSI3aHHBIM C €€ NMPUMEHEHHEM, Harpumep, s
peainzanuy TeaePOHHOro podOTa MM YNPaBICHUIO HEKOTOPOW CHUCTEMOW C MOMOIIBIO roJioca.
bnaronaps Takoil cucreme MOXXKHO ObLTO OBl CO37aTh YHUBEPCATBLHOE MPUIIOKEHNE, KOTOPOE MOXKET
OBITh BHEAAPEHO BO MHOTHE c(eprl, I1ie TpedyeTcs MpeoOpa3oBbIBaTh peUb B TEKCT.

IIpoexkTpoBanue cucreMbl. Cucrema, BBINOJHSIOMAS OINEPALUI0 MO MpeoOpa3oBaHUIO
BXOJSIIIIETO TOTOKAa pPEYM B TEKCT HAa OCHOBE PEKYpPEHTHON HEWpPOHHOU ceTu [2], moJpKHA
YIOBJIETBOPSTH CIEIYIOIIUM OCHOBHBIM MPUHIIMIIAM:

1) loykHa NPEIOCTaBISATh OTKPBITBIA MHTEp(eiic MO MOMmyaspHOMY MPOTOKOIY OOMeHa
uHpopmanuu, Hanpumep, HTTP g Toro, 4roObl qpyrue MpuiIoKEHHUs MOTJIM MOAKIIOUUTHCS K
CHCTEME U UCMOJIb30BaTh €€ (PYHKLINOHA;

2) MOJDKHA OBITh PACHIMPSIEMOM, T.€. COCTOATh M3 TAKUX YacTei, KOJUYECTBO KOTOPBIX
MOKHO YBEITMYMBATh 0€3 J0pabOTOK U MOCIEACTBHM JIJIsl OCTAIbHOM YaCTH CUCTEMBI;

3) nomkHa OBITh TOTOBOW K BEPOSTHOMY BBICOKOMY YHCITY 3aIIPOCOB.

Kak BeposdTHOE mpenoKeHue i JIETKOro W OBICTPOro pa3BepThIBAHUS Ipeasiaraercs
CHCTEMa, COCTOSIIAsi M3 CIyXObl, oOydaromieil BBIOOPKH, TECTOBOM BBIOOPKH, PEKYPPEHTHOM
HEUPOCETEBOM MOJIeNH, 0a3bl JaHHBIX U BEO-TIPHIIOKEHUSI.

Cucrema B3aMMOJAECHCTBYET CO CBOMMH MOJYJSIMHU IOCPEICTBOM COXPAHEHHUS M 3arpy3Ku
daiinos cpencreamu OC u B/I.

ITporpaMMHBII MOAYJIb COCTOUT U3 CIEAYIOIIMX KOMIOHEHTOB!

1. Be6-nipmiioxenue, mpenoctapistomee APl i kiaueHTa, MO KOTOPOMY TOT CMOXKET

3arpyartb B CUCTCMY (bafmm C 3allUChIO T'OJIOCA U ITOJIy4YaTh paCHOSHaHHLIﬁ TCKCT.
36


https://www.sans.org/reading-room/whitepapers/

2. Ciiyx06a, B (OHOBOM pexuMe BBITpYyKaromias (ainbl ¢ ¢ailyioBoro XpaHuiauiia st
o6pabotku. Ciyx0a BhITpyXkaeT ayauoailyibl ¥ OTIIPABISET UX Ha 00paOOTKY B HEHPOHHYIO CETh U
Janiee COXpaHseT MOyUYeHHBIN TeKCT B 0a3e JaHHBIX, COMIOCTABIISS C BXOIHBIM (hailyIoM.

3. HeiipocereBast mojnens — oOydaeTcs Ha TMOATOTOBICGHHOW BBIOOpKE ayauoQaiiios.
Hcnone3yercst Uiss pacno3HaBaHUs B ayAHMO-CIIOBE TEKCT-CIIOBO. B KauecTBe Mojenu penieHo
UCIIOJIb30BaTh MMEHHO PEKYPPEHTHbIE HEWpOHHBIE ceTh [4], Tak Kak OHM TO3BOJISIOT Hambojee
OBICTPO ¥ (HPEKTUBHO MOTYIUTH PAOOTOCIIOCOOHYIO MOJIENb ¢ HEOOIBIIION BEPOSTHOCTHIO OIIMOKH.

4. Obyuaronas BbIOOpKa — COCTOMT M3 OonbIIOro Habopa 3apaHee MOATrOTOBICHHBIX
ayauoQailyioB, KOTOpBIC MOMAIOTCS HAa BXOJ MOJEIH sl €€ 00y4eHUsI U JOCTHKCHHS TPeOyeMbIX
rapamMeTpPOB IOCTOBEPHOCTH U OMIMOKH [5]

5. TecroBas BeIOOpKa — cocTouT u3 10% Habopa oOydaromieii BEIOOpKH [6]

6. ba3a maHHBIX, KOTOpas OyIeT XpaHUTh UHPOPMAIIUIO O TOJIB30BATEISAX, COMOCTABICHUN
(aiinoB aymo3anuceil 1 paclo3HAHHBIX TEKCTOB.

[puHIMIIManbpHas cxema paboThl CUCTEMBI 110 00pabOTKe BXOIHOTO (haiiia rmoka3aHa Ha puc. 1.
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AHaIUTHKA CHCTEMBI IMPOBEACHA C IIOMOIIBIO AUArpaMMbl aKTUBHOCTHU U ITOKAa3aHa Ha puC. 3.
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Pucynoxk 3 — JluarpaMma akTHBHOCTH CHCTEMBI

BoiBoabl. IlpeniokeHHBIN BapuHaHT CHCTEMBI YAOBIIETBOPSET yKa3aHHBIM TPEOOBAHMSIM,
MpeIbsSBICHHBIM B Hadaje CTaThd. B KadecTBe BO3MOXKHBIX albTEPHATUB MOKHO MPEIJIOKUTH
3aMeHy 0a3bl JaHHBIX Ha OpOKep COOBITHI — Jisi HanOoJiee BRICOKOHATPY)KEHHBIX MPUIIOKECHUH U
Ui 0OMEHa JaHHBIMU MEX]Ty HEWPOCETEBBIM MPUIIOKEHUEM HCIIONB30BaTh MO0 MIMHY COOBITUH,

100 BeO-aru, 9TOOBI HCKITFOUHUTE padoTy mocpeacTBoM ¢aiiinos B OC.
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Abstract: in the course of this article, a simulation of monitoring the state of a remote
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KiaroueBrnle ciioBa: MOACIINPOBAHUC, I/IH(i)OpMaHI/IOHHBIG TEXHOJIOI'MHU, BBIYHMCIUTCIIbHAA
MallrHa, IPorpaMmHoe oodecredeHue, Zabbix.

Keywords: modeling, information technology, computer, software, Zabbix.

In a corporate network, it is useful to have a complete picture of what is happening before
your eyes. In large networks, where the number of hosts is large, keeping track of each one
individually is an impossible task for administrators. To facilitate the task of monitoring,
monitoring systems are used [2].

In this practical work, the Zabbix universal monitoring system will be considered. Zabbix is
one of the most popular monitoring systems. It consists of two components: zabbix server and zabbix
agents. Agents collect information from the operating systems they are installed on and send it to the
server. He, in turn, issues it to administrators in a readable form or sends violations to e-mail.

Basic concepts of the Zabbix monitoring system:

1. Network nodes — servers under supervision. To each server a description and an address
are assigned.

2. Nodes are combined into groups, for example, web servers or database servers data.
Groups are used to display only certain servers during monitoring.

3. Each node has several data elements — parameters that are being monitored.
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4. It is difficult to create data items for each of the many servers, so template nodes can be
created. These nodes also contain data items, but they are not directly monitored. Instead, the real
host is associated with one or more templates, and all template parameters are automatically
inherited by the host.

5. Trigger — a condition under which the notification system of the system administrator is
triggered — the presence of an error.

The purpose of the work is to model a corporate network with subsequent monitoring of the
specified characteristics of a particular network node [1,3]. Let's simulate a corporate network
consisting of 5 hosts:

1. ZabbixServer is a host under the Linux CentOS 7 operating system. It is the server of the
Zabbix monitoring system. Serves to collect information that requires monitoring and accounting.

2. PassServer — a host under the Linux Ubuntu 16.04 operating system. It is a critical object
in the corporate network: it contains a number of confidential documents that require protection.
Zabbix agent installed.

3. FirstPC, SecondPC, ThirdPC — hosts under the operating system Windows. Zabbix agents
are installed.

In the network under consideration, there are devices of different operating systems, namely
Linux OS and Windows OS. Therefore, the data elements will be different because the architecture
of the operating systems is different [4]. For example, Linux lacks WMI technology and the
universal registry data store.

The main focus is on Linux PassServer monitoring. Two triggers were created for this:

1. If the number of registered users in the system is more than 2, issue a security issue
immediately. A special case, for example, an attacker connected to the server via SSH or Telnet
protocols.

2. If a confidential file is modified, issue a security issue immediately. The integrity of the
file is checked using a checksum. When the file is modified, the checksum will also change.

Considered: installing a Zabbix server, working with Linux OS, installing Zabbix agents,
working with Windows OS, creating Windows services, working with virtual machines, creating a
local network, setting up items, creating triggers, detecting and resolving security problems.
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Currently, the field of web development has gained particular popularity among IT
specialists. Every day there are more and more sites for various purposes — online stores,
information sites, blogs, social networks and so on. It is the Internet that is able to quickly and
massively transfer text, sound, images and even videos, i.e. almost any information. From the user's
point of view, the Internet is a huge information resource where you can find everything from the
weather forecast to the personal preferences of Hollywood movie stars [1, 2].

The service sector is one of the most promising sectors of the economy and economic
activity. It covers a wide range of economic activities and, in terms of its functional purpose, is not
a single complex.

Web technologies are developing rapidly and often, in order to keep up with the speed of
development of new technologies, web programmers do not have enough time to implement
everyday tasks from scratch, such as authentication, authorization, caching, debugging, working
with a database, etc. It is to simplify and quickly solve these and other tasks that frameworks have
been developed.

A web framework is an application framework, a set of tools, standards, and, to some extent,
a workspace. In connection with recent events, the burden on the healthcare sector has increased
several times, and not all municipal clinics can cope with a large flow of patients. Do not forget also
the fact that doctors are people too, they tend to make mistakes [3].

Not every patient is satisfied with a visit to the doctor, because he may doubt the diagnosis
made by the doctor and have a desire to get a specialized consultation on his specific problem.

It is very important for a person applying to a medical organization to feel feedback from the
company that provides him with his services. Today, mobile applications for patients are gaining
popularity, with the help of which people can receive a variety of information and effectively
interact with healthcare providers. Modern doctors treat their time with care and appreciate working
in those medical organizations that have optimal working conditions.

When choosing a medical organization, a person is increasingly paying attention to the level
of service provided and the support of advisory, diagnostic and treatment services. In this regard,
medical applications play a key role. This is due to the fact that almost the entire adult population of
the country uses mobile devices with the ability to install and use such software. It is convenient,
practical and efficient.

If a potential client sees that such a software solution has been provided for his convenience,
then the trust in the company increases many times over. Today, all innovative and advanced
subjects of medical activity pay close attention to IT technologies.
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Model is a class that describes the software data usage logic. View is a visual interface user
interaction. Controller is a class that implements the programmatic logic of the application's
behavior and provides the link between the view and the model.

The main purpose of using MVC is to separate data and business logic from visualization.
Due to this separation, the possibility of reusing the program code increases: for example, adding a
data representation of an existing route not only in the form of HTML, but also in JSON, XML,
PDF, XLSX formats becomes very simple and does not require changes to the business logic layer
of the original route. The maintenance of the program code is also simplified: changes to the
appearance, for example, do not affect the business logic, and changes to the business logic do not
affect the visualization [4].

In fact, the backend of the project is a set of endpoints (routes) that form the application
programming interface (API). To organize these routes, the architectural style of interaction of a
distributed REST application is used, which has a very good scalability and performance.

Within the framework of the REST architecture, one of the main requirements is the absence
of state (stateless). So, for each request to the server, a separate independent process is formed. It is
forbidden to use sessions, redirects, and other tools that can create a dependency on states. The
entire implementation of the sequence (flow) of a certain process of interaction with the system is
assigned to the client, which, in turn, accesses the API routes provided by the project backend.

Thus, a brief analysis of the main solutions used in the project was carried out and the
advantages of these development tools were identified. As a result, it was decided to use:

+ As the main development tool, the Laravel web framework, which has the necessary built-
in solutions for more convenient and faster development.

* As a payment system for paying for consultations, use a reliable, well-established Stripe
electronic payment service with a well-organized API.

* Docker containerize as a means of application deployment and convenient organization of
collaboration.

» Google Meet as a video conferencing service for direct consultations.

» Time-tested PostgreSQL as a DBMS for interacting with the database and storing
information about patients, consultations, consultation histories, consultation reports, etc.
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MPOBJIEMBI IN®POBOM SHEPTETUKH B POCCHUH
PROBLEMS OF DIGITAL ENERGY IN RUSSIA

AHHOTAUMSA: PA3BUTHE OCHOBHBIX HU(PPOBBIX TEXHOJOTUH M aBTOMATU3AIUS OTKPBIBAIOT
HOBBIC BO3MOXHOCTH IJId SHEPICTUYUCCKHUX MW IIPOMBIIIICHHBIX Hpe,I[HpI/I}ITPlﬁ. L[I/I(l)pOBI/ISaLII/IH
MO3BOJISIET ONTUMU3HPOBATh U YCKOPHUTH MPOIIECCHI MMOCTABOK U Oojiee 3 (HEKTHBHO UCTIOIB30BATh
ACHCKHBIC, OHCPIr€TUYCCKUE H YCIOBCYECCKUE PECYPCHI. B HACTOAIICEC BPEMA BCC 0oJbIIIe
POCCHICKMX KOMITaHUH CTAIKHBAIOTCA ¢ po0ieMaMyl IU(POBHU3ALNU ¥ aBTOMATU3AIUH ITPOIIECCOB
C I[OCJIbKO ITOBBIIICHUA 3(1)(1)CKTI/IBHOCTI/I U PpC3yJIbTATUBHOCTU ACATCIIBHOCTHU. I_II/I(i)pOBa}I
TpaHcopMaIis pemaer Bce Ooliee CIIOKHBIE TPOOJIEMBI, C KOTOPBIMH CTaJKHBAIOTCS
SHCpFOCHa6)KaIOH_[I/IC KOMIIaHWHU, HAa HOBOM YPOBHC. ABTOMaTI/IBaI_II/I}I IIOBBIIIACT TOYHOCTH
MPOLIECCOB, YCTPAHHUTh OTKJIOHEHHUS OT IeJIel; CIIOCOOCTBYET HAKOIUICHHIO 0a3 JaHHBIX |
MOBBIIIACT KAYCCTBO INIAHUPOBAHUA U IIPOTHO3UPOBAHUS.

Abstract: the development of basic digital technologies and automation are opening up new
opportunities for energy and industrial enterprises. Digitalization makes it possible to optimize and
speed up supply processes and use monetary, energy and human resources more efficiently.
Currently, more and more Russian companies are facing the problems of digitalization and
automation of processes in order to increase the efficiency and effectiveness of their activities.
Digital transformation solves the increasingly complex problems faced by energy supply companies
at a new level. Automation improves the accuracy of processes, eliminates deviations from goals;
contributes to the accumulation of databases and improves the quality of planning and forecasting.

KiroueBble ciaoBa: nudpoBu3anus  TEXHOJOTMH,  aBTOMAaTU3alUs  IPOLIECCOB,
3HepFOCHa6)KaIOH_II/Ie KOMITaHHH, I[IPOMBIINUJICHHBIC TMPCANPUATHA, 3SHCPIreTUKA, YCITIOBCUYCCKUC
peCypCHIL.

Keywords: digitalization of technologies, automation of processes, energy supply
companies, industrial enterprises, energy, human resources.

Tema mudpoBuzanuu B MOCIEIHEE BPeMs MPUBJIIEKIAa 0CO00€ BHUMaHUE. J[eCTBUTENBHO,
Bo Bpems nanaemun COVID-19 B 2020 roxy MHOrMM OpraHM3alysaM IIOYTH BO BCEX CTpaHaX MHpa
MPUILJIOCH MEPENTH Ha PEXKUM YJAJIEHHON padoThl, KOTOPBIM ObLT HEBO3MOXKEH 0€3 MpUMEHEHUs
MH(POPMALIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHH. bbIcTpoe pa3BUTHE IUCTaHIIMOHHON
paboThl B OTpaHUYEHHBIX YCIOBHUSX, @ TAaK)K€ 3aMEHA JIMYHBIX BCTPEY M COBELIAHHI C MOMOIIBIO
TeJNeKOH(pEPEHINI MPOIEMOHCTPUPOBAIIM, YTO MOTEHIMAT I HU(POBU3ALUKN PA3TUYHBIX BUIOB
JeATeIIbHOCTH 3HAYMTEIBHO BHIIIE, YeM oxkuaaioch [3, C. 5].

U BriosiHe TOTMYHO 0XKMJATh, YTO MOTEHIUAT JUI HU(PPOBU3ALIUH JPYTHX OTpacieil, BKIouas
SHEPreTUYECKUil CeKTOp, OyAeT CTONb € 3HAYUTEIbHBIM M HEIOOLIEHEHHBIM. Bo3moxkHOCTH
NPUMEHEHHUs] IU(POBBIX TEXHOJOTWH JUIl CHU)KEHHMSI SHEPreTHYecKuX OapbepoB IEpeXOJHOr0
Mepruosia HEIOCTaTOYHO M3Y4YEHbl B MHUpPE HAyyHOM JMTEpaTyphbl, XOTS B COBPEMEHHOM MHpE
U(POBbIE TEXHOJIOTUH CIIOCOOHBI CTaTh 0a30# JUIs YIPaBICHUS SHEPTeTHYECKUMHU CUCTEMaMHU.

CoBpeMEHHBIII — YETBEPTBIM — JHEProNepexo] CBA3aH C IIMPOKHM pPacHpOCTpaHEHUEM
BO300HOBIISIEMBIX HCTOYHUKOB 3Hepruu (BUD) 6e3 yuera kpynHbsix rugposnexrpoctaniuii (I9C) n
OTKa3a OT WCIIOJIb30BaHUS MCKomaeMoro TtoruBa. OH OPUHLMIKAIBHO OTJIMYAETCS OT
IPENBIAYIINX TPEX HHEPrONEpPEXO/]0B, IOCKOJIBKY OH IIOCTPOEH HE TOJIBKO Ha IOBBIIIEHUU
SKOHOMMYECKOH 3(h(PEeKTUBHOCTH U JTOCTYIE K HOBBIM pecypcaMm, HO U Ha HOBOM JIBIKYILIEH cuiie:

0opbOe ¢ u3MeHeHuneM kimuMata [1, ¢. 127].
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[Tporiecc »HepreTMUecKoro Imnepexoja HE MOXKET ObITh CBEIEH K IHPOCTOM 3aMeHe
uckonaemoro tormma BUD. Tlomumo HemocpencTtBeHHoro cosganus BUD HoBoro nokonenus,
SHEpromnepexo TpedyeT paguKalbHbIX TpaH(OpMalMi B pa3IMYHBIX OTPACISAX SHEPreTHKH, TAKUX
KaK 2JIeKTpU(UKAIMS TPAHCTIOPTA M OTOIUICHUS/OXJIAXKICHUS, pa3paboTKa HOBBIX IKOJIOTUYECKU
YHUCTBIX UCTOYHUKOB DHEPIUH, TAKUX KAK 3€JIEHBII BOJOPOJ, MACCOBOEC MPUMEHEHUE HAKOIUTEIICH
JHEPTHUH.

Ilepexon Ha SHEPropecypchl CONPSDIKEH € Pa3IMYHBIMU IPEHATCTBUAMHU, B TOM YHCIIE
TEXHOJOTUYECKUMH, TaKUMHU KaK CJIOKHOCTb MHTETPAllMM B CETh 3HAUMTEIbHBIX fojeil BUD ¢
MEpEMEHHOMN TeHEpaIuei.

HmeHHO B 3TOH Kareropuu Haubojee paclpOCTPAHEHHBIMHU U OBICTPO Pa3BUBAIOLIMMUCA B
HacToslee Bpems Buuarcs BUD — conHeuHas u BerpoBas reHepauus. Emie oJHUM BaKHBIM
IPEMATCTBUEM Ha ITyTH SHEProrepexoja Ha SHEProHOCUTENN — 3TO (PyHAaMEHTaJIbHAasl CII0)KHOCTh
SHEPreTUYECKOM CUCTEMBI, CBsI3aHHAas ¢ BHeIpeHueMm BUD.

Takum oOpa3oM, pacrnpocTpaHeHHE BO30OHOBISEMbBIX MCTOYHUKOB SHEPIMM IPUBOIUT K
MOSIBJICHUIO 3HAYUTEIBHOTO KOJMYECTBA MAJIOMOUIHBIX T'€HEpPAaTOpOB (COJTHEYHBIX Oarapeil Ha
KpBILIaX JOMOB) M IPOCBIOMEPOB — YYAaCTHHKOB pPBIHKA, KOTOpPbIE OJHOBPEMEHHO SBIISIOTCA
MPOU3BOUTEISIMU U TOTPEOUTENSIMU DHEPTUU. DJNEKTPU(UKAIMSA TPAHCIOPTa U OTOIUICHHUS B
LEeJIAX MEepeBo/ia 3TUX CEKTOpoB Ha BUD OnaronmpusTcTBYeT MOSBICHHUIO 3HAUYUTEIBHOIO 00beMa
HOBOW Harpy3ku — 3JIEKTpOMOOMIIEH, TEMJIOBBIX HACOCOB U Jip. Bee 3To AenaeT neHTpaan3oBaHHbIE
SHEeprocucTeMsl Bce MeHee 3(PPEeKTUBHBIMU. DTU MPENATCTBUSA MOKHO YCTPAHUTh U YIPaBIATh BCE
Ooyiee CIIO)KHBIMH DHEPTETHYECKUMH CHCTEMAaMH 33 CYET BHEAPEHHS HOBBIX HUPPOBBIX
TEXHOJIOTUH.

HenaBuuii ObICTpBIM poOCT uMCIa MCIONB3YEMbIX MOOMJIBHBIX YCTPOMCTB, Ppa3IU4HbIX
CPEACTB CBSI3U, a TaKXKe MHTEpec K O0JayHBbIM TEXHOJOIMAM M aHalu3y 0a3bl JaHHBIX MOJHSIIN
BOIIPOC O BO3MOXKHOCTH MOAKJIIOUYEHUSI YCTPOUCTB APYT ¢ Apyrom. UtoOsl pemuTs 3Ty 1npodiemy,
O00BEKTHI MOTYT aBTOMAaTHYECKH OOMEHHBAThCS JaHHBIMM, 00pabaThiBaTh €€ U CO3JaBaTh HOBbIE
OTHOIIEHHUS JAPYT € JAPYroM yepe3 OeclpOBOJHBIE M IMPOBOJHBIE COEAMHEHMS. DTa TEXHOJOTHUS
nosiyunsna Ha3Banue «lMHTepHer Bemei». llo omeHkam, 4YUCIIO YCTPOMCTB, NMOAKIIOYEHHBIX K
WurepHery Bewiel, Boipocio ¢ 8,4 mwumapna B 2017 rony no 20 mwmmnumapnos B 2020 rogy.
[2, C.3].

WMHTepHeT Bemed PEeAoCTaBiIsA€T OIPOMHBIE BO3MOXHOCTH JHEPreTHYECKOMY CEKTOPY,
ocobeHHo B cdepe BUD. HutenmnekryanpHas cucrema, NpocToeHHas Ha VHTepHeTe Belew,
CIIOCOOHAa HHTErpupoOBaTh BCE YCTPOWCTBA CO CTOPOHBI CIIpoca (HAmpuUMeEp, 3JIEKTPUYECKUE
npuOOpHI, IEKTPOMOOUIIM) U CO CTOPOHBI NPEAJIOKEHHs (HampuMep, COJHEUHblE U BETpSHBbIE
ANEKTPOCTAHIIMM), YTO pa3peliaeT YIpaBiIsITh CIPOCOM U yBeIU4MBaTh d()PEKTUBHOCTDH
npUMEeHeHHst Bcell aHeprocuctems [3, €. 10].

B Hacrosimee Bpems NnpuMeHeHHME TeXHOiorud VHTepHeTa Bemeld BO3MOKHO HAa Pa3HBIX
JTamax JKU3HEHHOIO IMKJIA JJIEKTPOIHEPIMM, HauyuHas C IUIAHUPOBAHHSA IPOM3BOJCTBA.
TexHonoruu, Takue Kak JBM)KEHHE OOJIAKOB MJIM XapaKTEPUCTUKH BETPA, YXKE MPOTECTUPOBAHBI U
IPUMEHSIOT TOJyYeHHbIE JaHHBbIE [UIl TPOTHO3MPOBAHUS BBIPAOOTKU 3JIEKTPOIHEPIUU HA
o0bekTax, ucnoapsdytoumx BUD. Kpome Toro, aBToMaTH3MpOBAHHBII MOHUTOPUHI Ha Ka)JIOM
y4JacTKe paspemaer Oojiee TOYHO NPOTHO3MPOBaTh Oosee 3¢ (eKTUBHYI0 paboTy YCTaHOBOK.
NHTepHeT Bewieil Mo3BOJIAET 3HAYUTEIBHO PACIIMPUTh BO3MOKHOCTH CETEH MO IPEIOCTaBICHUIO
ycayr mo OallaHCHMpPOBKE, arperupoBaHMIO W YIPABICHHUIO HArpy3KOoH, a TakKe aBTOMaTHU3aluu
MOJICTAHIMH, YTO MO3BOJISIET CO3/1aBaTh MOJTHOCTHIO ABTOHOMHBIE JIEKTPUYECKUE CETH, CIIOCOOHbBIE
CIIPABIATHCS C HEOXKUIAHHBIM COKpAIllEHHEM IPOU3BOJICTBA DHEPTHH BO30OHOBIsieMbIi [4, C.5].

B uTore 3T0 MOBBICUT YCTOMYMBOCTH U CTAOMJIBHOCTH ceTel. [[pyruM He MeHee BaKHbIM
CIOCOOOM TMPUMEHEHUSI TEXHOJOTMH MOXET ObITh €€ MCIOJIb30BaHUE JUIsI ABTOMAaTH3UPOBAHHOTO
yIpaBJIeHus TOTPeOIICHHEM SHEPTUHN TIOCPEICTBOM CBSI3U MEX Iy deKTponpudopamu [5, ¢.200].

Hcnonp30BaHNE TEXHOJOTMM  pa3iIM4YHOM  CIOKHOCTH, HAlNpUMeEp, Ml  KOHTPOJA
TEMIIEpPaTypbl B TMOMEUICHUH WU YHEPronoTpeOsIeHns BCEro 3/1aHus, 3HAYUTEIbHO COKOHOMMT
obiiee »HepronoTpediieHue M CHHU3MT HArpy3Ky Tam, TIJie SHEprusi B HacTOsIIee Bpems He
ucHoyib3yeTcsl (Hampumep, Korja ee HeT). Joged B KkomHarax). OJHakKo MaccoBoe
pacnpocTtpaneHre HTepHeTa BElEl B YHEPIETUYECKOM CEKTOPE €I1I€ HE Ha4aJIoCh.
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IMPOEKTUPOBAHUE AJI'OPUTMA
OIIPOCA JIATUMKOB CUCTEMBI «YMHBII TIOM»
DESIGNING AN ALGORITHM FOR INTERROGATION
OF SENSORS OF THE «SMART HOUSE» SYSTEM

AHHOTa].[I/Iﬂ: B pa60Te BBIIIOJIHCHO ITPOCKTUPOBAHUC AJITOpUTMaA OIIPOCa JaTYHKOB, 4 TAKXKC
cXema MOJKIIIOYEHHS YCTPOUCTB B CUCTEME «Y MHBIM IOM».

Abstract: in the work, the design of the algorithm for polling sensors, as well as the scheme
for connecting devices in the "Smart Home" system, was carried out.

KiroueBble c10Ba: IpoeKTUPOBAaHUE, YMHBIN JIOM, IPOrpaMMHOE oOecrieueHue, aaropuTm,
JaTYMK.

Keywords: design, smart home, software, algorithm, sensor.

How the change in the world of things will affect our lives and how the world will look like
in 15-20 years under the influence of the upcoming metamorphosis of the things around us, no one
can say for sure, but it can be said with certainty that the shocks will be no less than those caused by
the current Internet or cellular connection.

Therefore, already now, ahead of time, 10T is becoming the subject of a wide, including
speculative, discussion. When Kevin Ashton, founder of the Auto-ID Center at the Massachusetts
Institute of Technology, proposed the term Internet of Things in 1999, he clearly did not anticipate
the current turn of events [2, 3].

Over the years, the understanding of 10T has noticeably expanded and deepened — twenty
years ago, the scale of the coming changes seemed much more modest.

The Internet of Things (Internet of Things) is the concept of a computer network of physical
objects (“things”) equipped with embedded technologies for interacting with each other or with the
external environment, considering the organization of such networks as a phenomenon that can
rebuild economic and social processes, excluding actions and operations need human participation.

As a special practical problem of the implementation of the "Internet of things", the need to
ensure maximum autonomy of measuring instruments is noted, first of all, the problem of power
supply to sensors. Finding effective solutions that provide autonomous power supply for sensors
(using photocells, converting vibration energy, air flows, using wireless transmission of electricity)
allows scaling sensor networks without increasing maintenance costs (in the form of changing

batteries or recharging sensor batteries).
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The involvement in the "Internet of things™ of objects of the physical world, not necessarily
equipped with interfaces for connecting to data networks, requires the use of technologies for
identifying objects ("things™). Although the RFID technology became the trigger for the emergence
of the concept, but as such technologies, all means used for automatic identification can be used:
optically recognized identifiers (barcodes, Data Matrix, QR codes), real-time location tools. With
the comprehensive spread of the "Internet of things", it is important to ensure the uniqueness of
object identifiers, which, in turn, requires standardization [1].

Development of an algorithm for polling sensors

Arduino is an electronic kit and a convenient platform for the rapid development of
electronic devices for beginners and professionals. The platform is very popular all over the world
due to the convenience and simplicity of the C-like programming language, as well as open
architecture and program code. The device is programmed via USB without the use of
programmers.

Arduino allows the computer to go beyond the virtual world into the physical and interact
with it. Arduino-based devices can receive information about the environment through various
sensors, and can also control various actuators.

The input-output ports of microcontrollers are designed in the form of pin bars. As a rule,
there is no buffering, protection, or level conversion. Microcontrollers are powered by 5V or 3.3V
depending on the board model. Accordingly, the ports have the same range of permissible input and
output voltages.

The programmer has access to some special features of the 1 / O ports of microcontrollers,
for example, pulse-width modulation (PWM), analog-to-digital converter (ADC), UART, SPI, 12C
interfaces. The number and capabilities of 1 / O ports are determined by the specific version of the
microprocessor board.

As part of this work, the Arduino UNO board, based on the Atmel Atmega328
microcontroller, was chosen for implementation as a basis. The following sensors were used:

1. Digital temperature and humidity sensor DHT11.

2. Combined natural gas leak sensor MQ-4; CdS conventional photoresistor (LDR).

3. Analog soil moisture sensor (moisture sensor).

The sensors are connected to the legs of the microcontroller and are polled at some intervals,
transmit data to the Wi-Fi module. First, the numbers of the microcontroller legs are formed to
interact with sensors (analog and digital). The initial values for temperature, humidity, gas
contamination, brightness and soil moisture are set, in some cases with the help of numerical values,
in others — with the help of informational messages.

Next, the operating modes of the ports for input / output are set and an infinite loop is
launched, in each iteration of which the readings are updated and included in the JSON response if
they have changed by the required amount.

As a tool for modeling the operation of the system, the Proteus computer-aided design
system of electronic circuits from Lab center Electronics was used. A distinctive feature of the
Proteus package is the ability to simulate the operation of programmable devices: microcontrollers,
microprocessors, DSP, etc.

Moreover, the concept of end-to-end design is fully implemented in Proteus, when, for
example, an engineer changes something in the logic of the circuitry and the software package
immediately “picks up” the data changes in the tracing system

Thus, an algorithm for polling sensors was developed, a diagram for connecting devices, and
a software implementation was written, which was successfully compiled and debugged.
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PEIIEHUE MTPUKJIAJTHBIX 3AJAY MATEMATHYECKON CTATUCTUKHA
HA OCHOBE IIEPECTAHOBOYHbLIX TECTOB U BYTCTPEII-AHAJIU3A
SOLVING APPLIED PROBLEMS OF MATHEMATICAL STATISTICS BASED
ON PERMUTATION TESTS AND BOOTSTRAP ANALYSIS

AHHOTaIlI/IH: CTaThbs MOCBAIICHA PACCMOTPCHHUIO TCOPCTUUCCKUX U ITPAKTHYCCKUX ACIICKTOB
peayin3allui IEPECTAHOBOYHBIX TECTOB M OyTcTpenm-aHajin3a JUisl MPOBEPKH IapaMEeTPUUYECKUX
CTaTUCTUUYCCKUX THUIIOTE3 W IOCTPOCHUA JOBCPHUTCIIbHBIX HWHTCPBAJIOB. VﬂeneHo BHHUMAHHUC
CPaBHEHUIO PE3YJbTaTOB pabOThl MEPECTAHOBOYHBIX TECTOB M OYTCTpEM-aHaIu3a C Pe3yJibTaTaMu
MMPUMCHCHUS «KIIACCUYCCKUX) MOAXO0B K PCHICHUIO COOTBECTCTBYOIINUX 3a/1a4.

Abstract: the article is devoted to the consideration of theoretical and practical aspects of
the implementation of permutation tests and bootstrap analysis for testing the parameters of
statistical bases and constructing confidence intervals. Attention is paid to comparing the results of
permutation tests and bootstrap analysis with the results of applying «classical» approaches to
solving the corresponding problems.

KiamodeBble ciioBa: MareMaTHduecKas CTaTUCTHUKA, IICPCCTAHOBOYHLIC TCCTHI, 6yTCTpeH-
aHaJIn3.

Keywords: mathematical statistics, permutation tests, bootstrap analysis.

HHTepBajibHOE OLICHWBAaHME U MPOBEPKA CTATUCTHUECKUX THIIOTE3 SIBJISAIOTCS OCHOBHBIMU
3aJlayaMM MaTeMaTHYeCKOW CTaTHCTHUKH, UTPAIOLUIMMHU Ba)XKHEUIIYIO pOJib, KAaK B TEOPETUUYECKOM,
TaK U B NIpakTU4ecKoM IaHe. Kitaccuueckue noaxoas! K pelieHuIo 3TUX 33134 IPEAIOoJIararoT, YTo
BbIOOPOYHBIE JJAHHBIE U3BJICUEHBI U3 HOPMAJILHO PacIpeIe]ICeHHON TeHepallbHON COBOKYIHOCTH [1].
OpnHako, Ha MPaKTUKE HE BCEr/a BBIMOJIHACTCS TPeOOBaHHUE K 3aKOHY paclpeaeeHHs, PUXOIUTCS
oOpabaTeiBaTh BBIOOPKH Manoro o0obema, BbIOOPOUYHBIE JAHHBIE MOTYT COJEP)KaTh AHOMAJIbHbBIE
HaOmoeHus. B nepeunciaeHHbIX ciiydasx JUlsl pelieHus 3a7ad MaTeMaTHYeCKOW CTaTUCTUKU MOTYT
OBITh HMCIOJb30BaHbl METO/Ibl, OCHOBAaHHbIE Ha PAaHAOMHU3ALIUU — 3TO MEPECTAHOBOUHBIE TECTHI U
OyTcrpen-aHanus [2, 3].

Hwuxe npencraBineH alropuTM MEepecTaHOBOYHOIO TECTa Ha NMPHUMEPE MPOBEPKH TMIIOTE3bI O
PaBEHCTBE MATEMATUYECKMX OXKUAAHUM JBYX HE3aBUCHMBIX HOPMAJIBHO  PACHPENEIECHHBIX
TEHEPAIIbHBIX COBOKYIHOCTEN C paBHbIMH jucnepcusaMu. Ilycts X, H ¥, — BbIOODKH u3

ICHCPAJIbHBIX COBOKYHHOCTGI\/'I g ut. Amnr OpUTM TECTaA C IEPECTAHOBKAMU BKJIHOYACT CICAYIONIUC IIarn:

1) pacuer HaOmomaemMoro 3HaueHUsl t-cratucTuku CTBIOACHTA IO HMCXOTHBIM JIaHHBIM
(0603HauNM €ro t,), 00beAMHEHNE BEHIOOPOUYHBIX TaHHBIX;

2) pacnipeieliecHue HaOJIOIEHWH TO JABYM BBIOOpKaM OOBeMaMH 7, M T, CIyYailHBIM
00pa3oM M pacyeT HOBOTo 3HaueHUs t-ctatuctuku CThIO/ICHTA;

3) moBTOpeHwue mrara 3 sl BCeX BO3MOXKHBIX CIIOCOOOB pa3MeIIeHHs HAOIIOACHHI 10 IByM

BBIOOpKAM (KOJIMYECTBO TAaKUX CIOCOO0B paBHO C b );
ny +ny/’?

4) Ha TIOJTyYCHHBIC 3HAYCHHS [-CTATHCTHKH CMOTPAT Kak Ha BBIOOPOYHOE pacrpeesieHne
CTaTHUCTHKH,
5) HaxOX/IeHUEe Ha OCHOBE BBHIOOPOYHOTO pacrpe/ieeHus t-CTaTUCTUKK OIIEHOK KBaHTHJICH
(44 (44
YPOBHS ~ U 1-— > 0003HAUUM HX lypy U Lipo;
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6) ecmu  ty € (Lyp1itpz), TO THUIOTE3a O pPABEHCTBE MATEMaTHUYECKMX — OXKHIAHMIA

oTBepraercs [2].

Knaccuueckuit Tect CThIOJIGHTAa M TEPECTAHOBOYHBIM TECT PEAIM30BaHbl Ha MpPHUMEpPE
penieHus cieayromnei 3amaun. Ha ocHOBE BBIOOPOYHBIX NaHHBIX O KOJUYECTBE MPOU3BEIACHHBIX
neraneil pabOTHUKAaMU JIByX 1I€XOB OJHOT0 pabodero AHs HEOOXOIUMO BBISICHUTD, pa3indaeTcs Jiu
00BEM MPOWM3BOJACTBA I11eXOB. VICXOIHBIC MaHHBIC MPEACTaBICHBI B Tabmuie 1, pe3ynbTarhl
peanuzanuu Tecta CThIOZEHTA — HA PUCYHKE 1.

Tabmuna 1
O06beM NPOU3BEACHHBIX AeTallel B IeHb (IITYK)
Howmep niexa Howmep paboTamKa
1 2 3 4 5
Iex 1 40 57 45 55 58
Iex 2 57 64 55 63 67

> #PEANU3AUMA KPUTEPWA CTLHLEHTA
= T.test(score~ceh, data=sish_data, wvar.equel=TRUE)

welch Two Sample t-test

data: score by ceh
T = -2.4082, df = 6.7117, p-value = 0.04838
alternative hypothesis: true difference in means between group 1 and group 2 is not equal to O
95 percent confidence interwval:
-20.30340505 -0.09659495
sample estimates:
mean in group 1 mean in group 2
51.0 6l1.2

Pucynoxk 1 — Pe3ynbraTel peanu3anuu tecta CtbrojieHTa B cpeie RStudio

Takum oOpa3zoM, TecT CTBIOJICHTA, MIPEIITOJIATAIOIINA HOPMAILHBIN 3aKOH pacipee/IeHuUs
HE3aBUCHMBIX CIIy4alHBIX BEJIMYMH C PaBHBIMU JHCIEPCUSAMH, Ha ypoBHe 3Haummoctu 0,05
MO3BOJISIET OTKJIOHUTH THIIOTE3Y O PaBEHCTBE MaTEMaTHYCCKUX OKHJIAHUN 00BbeMa TPOU3BEICHHBIX
neraneit nexom 1 u rexom 2 (p=0,048<0,05).

PesynbTarel peayimzanuu NEPeCTAHOBOYHOIO TECTa TPEJCTABIICHB HAa PUCYHKE 2 W Ha
ypoBHe 3HauuMmoctu 0,05 CBUIETENHCTBYIOT O HEOOXOAMMOCTH MPHHSITH THUIIOTE3y O PABEHCTBE
MaTEeMaTHYECKUX OXUIAHWH, T.€. CIEAYeT NMPHU3HATh, YTO Pa3jINYUs B 00bEMax MPOU3BEICHHBIX
JIeTaneil B JeHb HEXOM 1 M IIEXOM 2 SBISIOTCS CTAaTUCTHYECKM He3HauuMMbIMH. Pacmosaras 10
HaOJIIOIEHUSIMU, KOHEYHO, MPEIIOYTHUTEIIbHEE PYKOBOJICTBOBAThCS pe3yibraTaMu
MepecTaHOBOYHOTO TECTa.

= Dneway_testiscoreuteh, data=ish_data, distribution="exact")
Exact Two-Sample Fisher-pitman Permutation Test
data: score by ceh (1, 2)

Z = -1.9448, p-value = 0.07143
alternative hypothesis: true mu is not equal to O

Pucynok 2 — Pe3ynbTarhl peanus3aiiu NepecTaHOBOYHOIO TeCTa

J5st mocTpoeHHsT TOBEPUTEIBHBIX WHTEPBAIOB Yallle CIOIb3yeTcs OyTeTpern-ananus. Hike
NPEJCTaBIeH AITOPUTM OyTCTpen-aHajlu3a Ha MpUMepe MOCTPOCHHUS JOBEPUTEILHOTO MHTEpBaa
IUIT MaTeMaTH4ecKoro okumaHus. IlycTh mMmeercss BHIOOpKAa W3 TEHEPAITBHOW COBOKYITHOCTH
00bEeMOM N. AJITOPUTM BKITIOYAET CIIEAYIOIINE IIaru:

1) ciyuaitHo 0TOOpaTh N HAOIIOACHHIA U3 BHIOOPKHU C BO3BPATOM;

2) Ha OCHOBE BBIOPAHHBIX JaHHBIX PACCUMTATh CPEIHEE 3HAUCHHCE;

3) moBTopuTh I1aru 1 u 2 m pa3 (Hanpumep, 1000);

4) Ha paccCUUTaHHBIE M CPEJIHUX 3HAYEHHH CMOTPETh KaK Ha BHIOOPOYHOE pachpesieieHue
OILIEHKH MaTeMaTHYeCKOTO OXKHIaHUS;

48



5) 7eBy0 TpaHHIly JIOBEPUTEIBHOTO WHTEpBAJa HAWTH Ha OCHOBE BBIOOPOYHOTO
1_
pacnpezesieHus Kak OLIEHKY KBaHTHJIA YPOBHS Ty, IIPaBYIO IPaHMILY JOBEPUTEILHOIO HHTEPBAJIA —

1+y
KaK OLCHKY KBaHTHIIM yPOBHS —— [2].

ByrcTpen-ananu3 0cOOCHHO aKTyaleH B cliydae, KOT/Ia pacioiaraioT HeOOIbIIMM 00BEMOM
BBIOOPKHA M OTCYTCTBYET «KJIACCHUYECKHI» IMOAXOJl K MOCTPOCHHUIO TOBEPUTEIBHOIO HMHTEpBAA.
Peanuzanuio Oyrcrpen-aHain3a pacCMOTPHM Ha MPUMEPE MOCTPOCHUS IOBEPUTEIILHOTO UHTEpBaIa
JUIE MEJMaHbl HA OCHOBE BBIOOPOYHBIX HaHHBIX 00BeMoM S50 HaOmromeHwit. TekcT mporpammbl
MIPE/CTABJICH HA PUCYHKE 3.

#MNpumepZ
#UTEHWE MCXOAHHX AaHHBX M3 daina
setwd("C: /Users/Professional /Desktop/PaboTa/KoHdepeHuna cTydeHdeckan')

ish_data? <- read.csvZ2{"nzr.csv")

hist(ish_data2ix, breaks = 7, freq = FALSE, col = "TightbTue™)
median(ish_data2ix)
#HANMCAHWE DYHKUMM ANA BHUMCNEHWMA MEeAMAHb

med<-function({data, indices)
d=-data[indices,]
m=-median(d, data=d)
returnim)

#MpuMeHenne dyHkumu boot () gna co3zganmAa OyTcTpen-esbopoK CTATMCTMEW (MegWaHsl)
install.packages("boot")

Tibrary(boot)

set.seed(1234)

results=-boot(data=ish_dataz, statistic=med, R=1000)

#BLIEC], Pe3yNbTATOE

print(results)

#NOCTPOEHWE TPAPWKOE pacnpefeneHWa CTATHMCTHEM (MeguaHs)
plot(results)
#pacyeT 93%-0ro AOEBEpUTENLHOrD WHTEpPEana ANA MeiWaHL

boot.ci(results,type="perc")

Pucynok 3 — TekcT mporpamMmsl JUisi IOCTPOSHUS TOBEPUTEIHLHOTO HHTEpBaJia
JUISL MEIMaHBI C TIOMOIIBbIO OyTCTpen-aHaIn3a

[To pe3ynapTaram pabOTHl MpOrpamMmbl MOJIYYEH CIEAYIOUIMM pe3ylbTar: C BEPOSTHOCTHIO
0,95 menmana npuHaIekUT UHTEpBany oT 19,02 no 20,64. ToueuHas oneHKa MeIMaHbl paBHA
19,985. OTOoT mnpuUMep NEMOHCTPUPYET, Kak C TOMOIIbIO OyTCTpemn-aHain3a TOCTPOUTH
JIOBEPUTENIbHBI MHTEpPBAl I IapaMeTpa, Ui KOTOPOrO0 HET «KJIACCHYECKOTO» IMOAXOAa K
MIOCTPOEHHUIO.

HHuTepec MpencTaBiseT CpaBHUTEIbHBIA aHAIU3 PE3YyJIbTAaTOB IOCTPOEHUS JOBEPUTEIBHbIX
MHTEPBAJIOB «KJIACCUYECKUM» METOJIOM U € MOMOIIbI0 OyTcTpen-aHanusa. [IpoieMoHcTpupyem 3To
Ha [pUMEpE IOCTPOCHMS JOBEPUTEIBLHOTO MHTEpBajda JJII MAaTEMaTUYECKOrO OXKUAAHMS.
Pe3ynbrarel cpaBHEHUs IpeICTaBICHbI B TA0IHIIE 2.

Tabmumna 2
Pe3ynbTaThl nocTpOEHUs JOBEPUTEIBLHOTO HHTEPBAIA JUIsl MATEMAaTHUYECKOT'0 0)KUIaHUS
3aKon JloBepUTeNnbHbIN
«Knaccuuecknii» 1OBEpUTEIbHBIN HHTEPBAI WHTEPBaJ C IOMOUIBIO
pacnpezeneHus
OyTcTpen-aHanu3a
S
HopmanbHblif 3ak0H | X — ————T"t1+y <m < X +——=t14y
P n-1 7 m—1 77t [(19,47,21,00)
pacnpezeneHus
(19,44, 21,00)
_ S - S
DKCIOHEHIMAIBHBI |X — ——=Ul+y <M < X +—1uU14y
5 n Tz Vn 7 (0,67;1,14)
3aKOH pacrpezeseHus
(0,65; 1,12)
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B o06oux cayudasx oObeM BbIOOpKH coctaBun S50 HaOmoaeHuil. [[ns HOpMambHO
pacIpeeseHHON CIIy4YallHON BEJIMYMHBI JOBEPUTEIIbHBIE NHTEPBAJIBI IPAKTUYECKHU cOoBIaAaroT. s
HKCIIOHCHIIMAIILHO PACIPENCIICHHON CIIydyallHOW BEJIWYMHBI Pa3jInyMsl B TPAHUILIAX JOBEPHUTEIBHBIX
MHTEPBAJIOB OoJiee BeIpakeHHbIE. TakuM 00pa3oM, pacCCMOTPEHHBIE TOAXO0IbI MPEICTABISAIOT COOOH
JOCTOMHYIO a@JIbTEPHATHBY «KJIACCUYECKUM» IApaMETPUYECKUM METOJaM peUICHMs 3anady
MaTE€MaTHYeCKOU CTaTUCTUKHU.

Cnucox rumepamypul:

1. Marematnyeckas cratucTuka: y4deO. a1 By3oB / moxn pen. B. C. 3apyOuna,
A.I1. Kpumenko. — 3-¢ u3a., ucnp. — M.: I3a-so MI'TY um. H. D. baymana, 2008. — 424 c.

2. Kabakos, P.I1. R B nmelicTBuu. AHanu3 U BU3yalu3allvs JaHHBIX B mporpamme R / mep. ¢
anri. [L.A. Boakosoii. — JIMK Ilpecc, 2016. — 588 c.

3. Opnos, A. U. CraTucTuka HHTEPBAIBHBIX JaHHBIX (00oOmIaromas crares) / A. . Opios
// 3aBoackas nmaboparopus. J{narnocruka marepuanos, 2015. — T. 81, Ne 3. — C. 61-69.
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KATAJIN3 PA3JIOKEHUA TNHIPOIIEPOKCHIA KYMOJIA
COJISAMH HEITEPEXOJHbBIX METAJIJIOB
CATALYSIS OF CUMENE HYDROPEROXIDE DECOMPOSITION
BY NONTRANSITION METALS SALTS

AHHOTaHHﬂ: OKCHOCPUMCHTAJIbHO TIMOJIYYCHbI KHUHETHUYCCKHEC HW TCPMOIMHAMUYCCKHUC
nmapaMeTpbl IIPpoLECCa Ppa3JIOKCHUA THUIAPOIICPOKCHUAA KyMOJla B Xnop6eH30ne B TPUCYTCTBUU
kapOokcunata Oapus. KuHeTMYeckM W KBAaHTOBO-XMMHYECKH YCTAHOBJEHO OOpa3oBaHME
MPOMCIKKYTOUYHBIX KOMIUICKCOB B CHUCTCMC KaTaJIU3aTOP-TUAPOINCPOKCUI, OITHUMHU3HNPOBAHA HX
CTPYKTYpa ¥ HailICHbI TEPMOIMHAMMYECKUE XAPAKTEPUCTUKHU PEAKIUHN C UX YHACTHEM.

Abstract: the kinetic and thermodynamic parameters of the decomposition of cumene
hydroperoxide in chlorobenzene medium in the presence of barium carboxylate were
experimentally obtained. The formation of intermediate complexes in the catalyst-hydroperoxide
system was kinetically and quantum-chemically established, their structure was optimized, and the
thermodynamic characteristics of reactions with their participation were found.

KaroueBnie cJioBa: TUAPOIICPOKCHU KyMoJia, KaTaJINTHYCCKOC Pa3JI0XKECHUC,
KOMHJ’ICKCOO6pa30BaHI/IC.

Keywords: cumene hydroperoxide, catalytic decomposition, complexation.

Bengymass  pomp  mpomeccoB  KHIKO(GA3HOTO  OKHCICHHS  AJKHJIAPOMATHYECKHX
yIIEBOJIOPOIOB OOYCIIOBIEHA TOTYyYEHHEM IIHUPOKOTO CIEKTpa MPOIYKTOB KPYMHOTOHHAKHOTO
He(bTeXI/IMI/I‘—IeCKOFO CHUHTE3a, HUCXOOHBIX BCIICCTB [JIA IIPOU3BOJACTBA IMOJIHMMEPOB, HAIUIHUEM
CBIPBEBOM 0a3bl, TOCTYMHOCTHIO U OTHOCHUTEIHHO HHU3KOW CTOMMOCTBHIO OKHCIHTEIHHOTO areHTa
(kucmopoza Bo3ayxa).
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[IpompIlIUICHHBIE  TPOIIECCHI  OKHMCICHUS  YIJIEBOJIOPOJOB TMPOTEKAIOT C  BBICOKOM
KOHBEPCHUEH, HO HHM3KOW CEJEKTHMBHOCTBIO. B CBSI3M C OTUM MOHUCK HOBBIX KaTaJIU3aTOPOB,
MPEBOCXOIANINX CYIIECTBYIONINE IO AKTUBHOCTH, CEJIEKTMBHOCTH M IKOHOMHYHOCTH, OCTACTCS
AKTyaJIbHBIM.

HaunGonpmmii nHTEpeC B KadecTBe 3(PPEKTHUBHBIX CEJICKTUBHBIX KATaM3aTOPOB OKUCICHUS
M30MPONUIOeH301a U ATWIOEH30JIa MPEACTABISIOT OPraHMYECKHE COCIUHEHHUS HEMepeXOIHbIX
MetauioB |l rpymmer [1-6], HEOCIOPUMBIM TMPEUMYIIIECTBOM KOTOPBIX SIBJISETCS WX HHU3Kas
TOKCHUYHOCTh U JIOCTYMHOCTb, XOpOIIasi pacTBOPUMOCTh B YIJIIEBOJOpOAaX, MPOCTOTa CHOCOOOB
MTOJTyYCHUS.

[TepBUYHBIMH TIPOAYKTAMH OKHCJICHHUS AIKHUIAPOMATHYECKUX YIJICBOJOPOJIOB SIBIISIOTCS
TUAPONEPOKCUIBI, KOTOpPhIE YAaCTUYHO WM TOJHOCTBIO pacmajaloTcs TMoJ  JIeWCTBHEM
Karanu3atopoB [3, 6-8]. B cBA3u ¢ 3TUM OBLJIO MHTEPECHO PACCMOTPETH CTAAUIO BBIPOKICHHOIO
pa3BeTBIEHUS 1IeTei (pacmaj] rTuaponepoKCHIa) Py KUAKOPa3HOM OKHCICHUH KyMOJIa.

B nmanHo# paGoTe ObLIM MCCIIeIOBaHbl KaTATMTUYECKHE CBOMCTBA 2-3THJTeKcaHoaTa Oapus
(Ba(QI');) B peaknusax pasnoxenus ruapornepokcuga kymona (I'TIK).  3akoHomepHOCTH
KaTAIMTUYECKOTO paciiajia THAPOIEPOKCHIA B Cpelie XJIOPOESH30J1a U3ydall aMITyJIbHBIM METOIOM B
arMocdepe a3ora B auanazone tremmepatyp 110—130°C, [I'TIK]o = 0 + 1.5 mos/n, [Ba(DI')2]o = 0.1
+ 7x10° mons/n.

Ha puc. 1 npencraBiaeHsl 3aBUCHUMOCTH ckopocT paznoxeHuss ['TIK oT koHieHTparuu
TUAPONEPOKCHUIA TIPU 3aKPETUICHHOM KOHIICHTPALIUU 2-3THIITeKCaHoaTa Oapusi.

Peakiuss mMmeer mepBBIA MOPSAIOK IO KOHIIGHTPAIMKM THUAPOIICPOKCHIA W KaTalu3aTopa.
CrnenoBaTenbHO, B aKT€ pacraja THAPONEpOKCHAa KyMoJia ydacTBYIOT oaHa moiiekyna ['TIK u onna
Mmonekyna Ba(3l);,

0.00018
0.00016
0.00014
0.00012

0.0001
0.00008
0.00006
0.00004
0.00002

O T T
0 0.5 1 1.5
[TTIK], mous/a

Pucynok 1 — 3aBUCHMMOCTB CKOPOCTH pacmazia T'MIpolepoKkcuia Kymoia B npucyrcrsuu Ba(Ol'),
ot xonuentparyu I'TIK ([Ba(3I'),]o=5-10° mous/n): 1 — 110°C; 2 — 120°C; 3 — 130°C

W, moan/(01 ©)

C yBenuueHHUEM KOHIEHTPALlMU THJIPONEPOKCHIA, CKOPOCTh BO3PACTAET, CTPEMSCh K
IpeJebHOMY 3HAUYSHHIO (BBIXOJIUT Ha IJ1aT0). Takol BUJ KHHETUYECKUX KPUBBIX CBUIETEIbCTBYET
00 00pa3oBaHWU TPOMEKYTOUHOIO KOMILIEKCAa THUApoNepoKcua-kaTanuzarop. OTMeTuM, dYTO
CKOpPOCTh paclaja rHApPONEepOKCHaa KymMoja 3aMETHO BO3pAcTaeT MPU YBEIMUYEHUU TEMIIEPATypbl
npotrecca.

DopMaIbHO-KUHETHYECKYIO CXEMY MPOoIlecca MOKHO MPEICTaBUTh CIEAYIOUIMM 00pa3oM:

K

ROOH +Ba(3I); «» [ROOH*Ba(2I'),] 1)
k
[ROOH*Ba(2T');] — Ba(3I'); + npoaykTsr @)
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CKopocCTh pacrajia OnMchbiBaeTcsl ypaBHeHHEM Tuna Muxasnuca — Menren [10]:
kK[Ba(3r),],[IMK]g
W= ©)
1+K[TTIK],
rne W- ckopocts pacmaga I['TIK, k— xoHcranTa ckopoctd pacmaga komiuiekca, K-—
KOHCTaHTa PaBHOBECHS KOMIUIEKCOOOpa30BaHMsI.
Mexanu3m 00pa3oBaHusl U CTPOCHHUE KOMILIEKCA THAPOTICPOKCHIA C ATHIITEKCaHOAaTaMu Zn,
Cd, Hg nocrarouno noapoO6HO ObuT paccMoTpeH B pabore [8]. B ciyuae GapueBoro kataim3aTopa
npenarnoiaracTes 00pa3oBaHWE IIECTUWICHHOTO KOMIUIEKCAa TMOJO0OHON MHMKIMYECKON CTPYKTYPHI

(puc.2):

RO H.
\O/ 0
w9 O |
B %Rl + ROOH —» Ry B > "poaykTe
e oy O Ry

Pucynok 2 — Cxema

B pesymprare 00pa3oBaHUMS NMKIMYECKOTO WHTEPMEAMATa IPOMCXOINUT pa3phIXJICHUE
koBasleHTHOH cBsi3n O—O B Mosnekyne ruapornepokcuaa (ROOH), u obnerdyaercs ee pa3psiB.

Kunernueckne M TepMOIMHAMHYECKHE IapaMeTphl paclaja THIPONEPOKCHAa KyMoJja
MpEeCTaBICHBI B Ta0. 1.

Ta6auna 1
Kunernueckue napametpsl pacmana ['TIK ([Ba(3I'),]=5- 107 MOJTB/1T)
Temmneparypa, K, k107, -AH, -AS, Ao, ¢t Ea,
°C JI/MOJIb t kJx/mMons | Jx/(moinb K) kJ>x/Monb
110 2.77 0.81
120 1.43 2.75 70.77 176.57 1.42-10" 111.37
130 0.92 4.59

dopMHUpOBaHUE NPOMEKYTOUHOIO KOMIUIEKCA THAPONEPOKCUIA C KaTalu3aTopoM —
npouecc 3x3otepmuueckuil (AH < 0), u ¢ poctom TemrnepaTypbl paBHOBECUE OYIET CMEIAThCs B
CTOPOHY pacnajia 00pa3yroIlerocsi MHTepMearaTa Ha UCXO/IHbIE KOMITOHEHTHI.

Mounekynbl THAPONIEPOKCH 1A B UHTEpPMEINATE CBA3aHbl C aTOMaMH KHCJIOPO/a KaTanu3aropa
BOJIOPOJIHBIMU CBSI3IMU. OHTanblusg oOpa3oBanus uHTepMeaunara [TIK-Ba(3I'), cymectBeHHO
BbIIIIE MPOYHOCTH BOAOPOJHBIX cBsized B rujpornepokcunax (8-13 x/x/mons). CnenoBaTenbHo,
OJIMH M3 aToMOB Kucinopoga O—O-rpynmsl THIPONEPOKCHIA KOOPAUHUPYETCS TAKK€ U C aTOMOM
MeTaJa.

OO6pa3yronuecss BOJOPOJIHBIE CBSI3U paspbIXiAlOT cBsi3b O-O B rujgponepokcuae, M
oOjeryaercs €€ TOMOJUTHYECKMH pa3pblB. 3aMETUM, 4YTO SHEPrusi aKTUBALMMU Pa3JIOKEHUS
ruponepokcuia kymona E, B nmpucyrctBun 6apueBoro katanuzatopa pasHa 111.37 x/[x/Moib, uTo
3HAYUTENLHO MeHbIe poyHocTH cBsizn O—O B ruaponepokcuzae (167 klx/mons) [7]. [logo6HOE
CHIDKEHHE HHEpPIUU aKTHBALIMKM HEBO3MOXKHO OOBSCHUTH (POPMHPOBAHHUEM TOJBKO BOIOPOAHBIX
cBsi3ed. JlaHHBIM (akT sBISETCS CBHJETEIBCTBOM KOOPJIMHAIMU THAPONEPOKCHAA C aTOMOM
MeTajuia.

TepMmoannamuueckue napamerpsl oopazosanus uurepmenuara ['TIK-Ba(3I'),, nomyueHHbie
B pe3yJbTaTe MPOBEJCHUS KBAHTOBO-XUMHUYECKHUX PacyeToB B MporpaMMHoM nakete Priroda (meron
teopun (ynkruonana 1wiotHoctd PBE), mpuBenenst B Tabn. 2. CoriacHO MaHHBIM TaOJUIIBI
M3MEHEHHE DSHTAJBIUM B peakiuu OoOpa3oBaHHs MPOMEXKYTOYHOIO KOMILIEKCA SIBIISETCS
OTpHUIATENBbHBIM, YTO COIJIACYeTCs C AKCIIEPUMEHTAIbHBIMU JaHHBIMHU.

Tabmumna 2
Tepmonnnamuyeckue napameTpsl oopazoBanus komiuiekca I'TIK—Ba(9I),
HapaMeTp AHozgg, AGozgg, Asozgg,
Cragus kJ[>x/MOITB kJ[>x/MOITB Jlx/monb K
ROOH + Ba(2I'), += [ROOH-Ba(2I'),] -114.2 -62.9 -180.75

52



[TomydyeHHbIC 3HAYEHUST SHTAIBIIMUA U CBOOOAHOM 3Hepruu ['mb6ca mist cBsizu Merami-O B
WHTEpMEeIuaTe IMOKa3bIBAIOT, YTO B KOMIUIEKCAX C YYacTHEM COCOUHEHHH Oapusi oOpasyercs
JI0OCTaTOYHO MpouHas cBsi3b. CreaoBarenbHO, HOH Oapusi, OTTATHBAS 3JEKTPOHHYIO IUIOTHOCTh Ha
cebs1, pa3peixisieT cBsizb O-O B THUAPONIEPOKCH]IE.

AHanu3upys pe3yJbTaThl, MOJIyY€HHbIE SKCIEPUMEHTAIBHBIM M PACYETHBIM CIOCOOAMH,
3aKJII04yaeM, yTo 00pa3oBaHHME MPOMEKYTOUHOIO aKTHUBHPOBAHHOI'O KOMIUIEKCA 2-3TUJTeKCaHoaTa
Oapusi M TUAPONEPOKCHAA KyMoOJla BO3MOXKHO M JHepreTuuecku BbirogHo. Ob6a Mertona
MOATBEPIKIAI0T KATATMTUYECKHIE CBOMCTBA KapOOKcuiara Oapusi: OapueBbIil KaTaau3aTop YCKOpSeT
pacnan I'TIK, cHukast 3HEPTrHI0 akTUBAIMKU pa3pbiBa cBsi3M O-O B ruIpONEepoKCHUE.

PaGoTa BeImosIHEHA TIpH (hrHAHCOBOM Mo Iep)kke MuHoOpHayku PD B pamkax ['oc3aganus
Ne 075-00925-21-00 na 2020-2023 roxer (Hayunslii mpoekT «Karamu3 B HedTenmepepaboTke U
He(TerazoxXuMum»).
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COBPEMEHHBIE METO/JIbl AHTUKPU3UCHOI'O YIIPABJIEHUSA
B OLIEHKE D®®EKTUBHOCTH NEATEJIbHOCTH MPEJINPUSATUI
B YCJIOBUAX HEOIIPEAEJIEHHOCTHU HA TEPPUTOPUU PD
MODERN METHODS OF ANTI-CRISIS MANAGEMENT IN ANALYZING
COMPANIES’ EFFICIENCY IN UNCERTAINTY IN RUSSIAN FEDERATION

AHHOTa].lI/IH! B CTATbC UCCICAYIOTCS COBPEMCHHBIC MCTOAbI aHTUKPU3UCHOI'O YIIPABJICHUS,
HaIpaBJIEHHBIC Ha MOJAJIEP)KaHNE YCTOWYUBOTO (PHHAHCOBOTO COCTOSHUS MPEATPUSTHI CPETHETO
A Majoro OmsHeca B YCIIOBHAX HCOIPEACICHHOCTH. PaCCMOTpeHa HCTOPHUA AHTUKPHU3HUCHOI'O
yYHpaBJICHUA, MPCACTABJIICHLI HCJIM W 3aJdadyd, a TaKXC NIpOaHaJIU3UPOBAHBI KJIaCCI/I(bI/IKaIJ;I/II/I
MCTOJAOB AHTHKPHU3UCHOI'O  YIIPABJICHH, NpeacCTaBjICHHBIC B pa60Tax Sapy6e)KHbIX n
OTEUECTBEHHBIX HccieoBaTeneil. ABTOPOM PaCCMOTPEHBI MEpPHI IOCYJapCTBEHHOMN MOJJEPIKKH,
HaITpaBJICHHBIC HA PAa3BUTUC Cy6’beKTOB MaJIOro U CpCaAHECIO NNpCAIIpUHUMATCIIbCTBA.

Abstract: the article aims to explore modern methods of Anti-crisis management to
maintain a stable financial standing in medium-sized and small companies in uncertainty. It
examines history of anti-crisis management, its aims and objectives, and analyzes different
classifications of its methods introduced by Russian and foreign scientists. The author considers
ways of government support for medium-sized and small companies.

KuaioueBbie cioBa: AHTUKPU3HUCHOC YIHIPABJICHUC, KPHU3HUC, (bHHaHCOBaH Mo AACPIKKa,
O9KOHOMHYECCKOC pa3sBUTHUC.

Keywords: anti-crisis management, crisis, financial support, economical development.

Pan  ceppe3HBIX DKOHOMHYECKMX HW3MEHEHWH, IPOU30LIENUIMX Ha CTBIKE MPOIIIBIX
CTOJIETH, IOJTOTOBMJI MOYBY JUIsl U3YyUEHUS] KPU3UCHBIX SBJICHUN U CO3JAHUSI CUCTEMBI OBICTPOTO
pearupoBaHus Ha €Ba 3aMETHOE U3MEHEHUS B COCTOSIHUM YKOHOMHKH, €€ OCHOBHBIX ITOKa3aTelel,
KOTOpasi OCYILECTBISET CMSTYeHHE NaHHBIX HETaTUBHBIX IOCJIEICTBUN, a TakkKe I03BOJIET
CTa0MJIN3UPOBAaTh SKOHOMHYECKYIO0 CHUTYallMl0, — BCE JTO I03BOJIAET TOBOPUTH O TEOPUHU
AHTUKPU3UCHOTO YIPABJICHUS.

AHTUKPU3HCHOE YIPABIEHHE, KAK YUYEHUE O NPUYMHAX PA3BUTUS KPU3HCA, €TO CYLIHOCTH,
(akTOpOB U CIIOCOOOB MPEAOTBPAIICHUS (CMATYEHNUS ), TOSIBUIIOCH TOJIBKO BO BTOPOU nosioBuHe 20-
ro BEKa U CBS3aHO C MMEHEM aMEpUKaHCKOro skoHomucrta Y.®P. XepMmaHHaA, KOTOpBIM NEPBBIM
KJIacCU(UIUPOBAJ KPU3HCHBIE CUTyallUM MO WX BIUSHUIO Ha JEATEIbHOCTh SKOHOMHYECKOTO
cyobekTa [1].

AHTUKpPU3HCHOE YNPaBJIE€HUE MO MEPE CBOETr0 Pa3BUTHS HOCWIO KaK KOPPEKIMOHHBIN
XapakTep MW NPEINoarajo BHEAPEHUE B JESATEIBHOCTb MPEANPUATHS IPU YCIOBUHU, 4YTO
yIOpaBlieHYeCKas CHUTyalllds OLEHUBalach Kak HecTaOWIbHas WM KpUTHUYECKas, TaK H
npopmIakTHYeckuid xapakTtep. PaccmaTpuBanuch uaed CO31aHHMS OTAEIbHBIX HaMpaBICHUH
AHTUKPU3UCHOTO YIpPaBJIEHUWs HAa OcHOBe A3TamnoB uX BHeapeHus. B.T. Kym6c u Jlx. Xommmsi
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MIOHMMAJIX TI0J] AHTUKPU3HCHOM YIPABICHUEM COBOKYIIHOCTb MEPOINPHUATUH HA NPEIIPHUITHH,
BHEJPSIEMBIX HCKIIOUUTENIBHO /10 €r0 MOSBICHUS WJIM Ha HAYaJbHOM JTane ero pasButus. .
Xonmrpek u K.P. JxKoXOHCCaH paclIMpIM JaHHOE MOHUMAHHE aHTUKPU3UCHOTO YIPABJICHUSA U
NPEIIOKMWIN BKIYUTh B HErO0 TAKXKE JEATENBHOCTh IO PETYJIHPOBAHMIO YIIPaBIEHUYECKON
JESATEIILHOCTH NPEANIPUATHS BO BPEMs Pa3BUTUS KPU3UCHOM CUTyallMM, & TAKXKE IOCIEKPU3HCHBIC
npoueaypsi [2].

OTU MOAXOAbl MO3BOJWIN C(HOPMUPOBATH pa3HblE BHJbl AHTUKPU3UCHOIO YIPaBJICHUS,
KOTOpbIE AKTHUBHO MCIIOJB3YIOTCSI Ha 3apyO€KHbBIX, TaK M HA OTYECTBEHHBIX MPEANPHUATHIX:
aHTULUIIATUBHOE, IIPUBEHTUBHOE, PEAKTUBHOE U peaduIuTapuIMOHHOE yIpaBieHue [3].

B nHacrosmee BpeMs aHTHKPHU3MCHOE YIPABIECHUE — MEXIMCLUIUIMHAPHOE HAIpaBICHUE,
KOTOpOE MPEAINoiaraeT y4eT pa3HbIX CMEXKHBIX HAINPaBICHHUN, BKIIOYAIOIINX MAapKETHHT, OU3HeC-
aHaJIN3, Pa3HbIC BUABI MEHEI)KMEHTA, IOPUINYECKUE HAYKU U Pa3Hble T'yMaHUTapHBIC IUCLUIUIVHBI,
CBSI3aHHBIE C U3YYEHHUEM IICUXUKHU YEJIOBEKA U YEIOBEUECKUX OTHOLICHUH.

[lenb COBPEMEHHOTIO AHTHKPHU3MCHOIO YIPABJICHHsS 3aKJIIOYAETCs B  OPraHU3alHud
BO3MOXXHBIX IYTEH pa3BUTUS MPEANPUATHS (AJIbTEPHATHBHBIX BApUAHTOB) HE TOJBKO B YCIIOBHUAX
HACTYIUICHMSI KPHU3UCHOM CHUTyallud, HO TaKKe U1 YIy4IICHUS €ro IPOU3BOACTBEHHBIX
MOIITHOCTEH, YIPAaBICHUYECKOTO MPOIECcCa, MOBBIIIEHHSI KOHKYPEHTOCTIOCOOHOCTH MpenpusiTus [4].

B npomecce wuccinenoBaHus M M3YYEHHUS COBPEMEHHBIX AHTHUKPU3MCHBIX Mep ObLIM
BBISIBIICHBI IPUOPUTETHBIE (DAaKTOPHI, BIUSIOMKE Ha (JOPMUPOBAHHE aHTHUKPU3UCHOTO YIIPABICHUS
Y HalpaBlIeHHblE Ha CHUXXEHHE (PMHAHCOBBIX TPYIHOCTEH, KOTOpbIE MOTYT OKa3aTb HEraTUBHOE
BJIMSIHUE HA MPEANPUATHE WIN MPUBECTH €r0 K MOJHOMY O0aHKpPOTCTBY. B KauecTBe mpuopUTETHBIX
(bakTOpOB, CTOUT OTMETHUTD:

- NHHOBAI[MOHHBIM, CTpAaTETNYECKU, yIpaBIIeHYECKUN MEHEIPKMEHT — BKJIIOYarolue B ce0s
KOMIUIEKC Mep IO YCTPaHEHHIO M PELICHHI0 MpoOJieM BO BHYTPEHHEW cpele OpraHu3alui,
MOCPEJICTBOM pEAIHM3allid HOBBIX CIIOCOOOB B3aWMOJCHCTBHS C pabodynM TEpCOHAIIOM Ha
IIPENIPUATHH.

- UMKJIMYHOCTh Pa3BUTHSI — JaHHBIM (DakTOp IMO3BOJSIET OMNPENENIUTh U IPEIOTBPATUTH
BO3MOXXHBIE PUCKH, KOTOPBIE IPOUCXOJWIN C MPEANPUATHEM paHEe, TaK KAaK B MPOLIECCE Pa3BUTHA,
MPEANPUATHE CTAJIKUBAETCS C MOXOKUMHU CUTYallUsIMH, U NPUMEHEHHE paHee pa3padOTaHHBIX U
J10pabOTaHHBIX MEp, O3BOJIUT MUHUMHU3UPOBATh 3aTPaThl U PUCKU Ha MPEIIPUATHH.

B nHacrosimee Bpemsi GOJBIIMHCTBO KOMITAHUH CTOJKHYJIHCH C TPOOJIeMaMu B YIPABICHHH.
BbI3BaHO 3TO HM3KUM ypOBHEM (MHAHCOBOIO MEHEKMEHTa W HECTAaOMIBbHONW 3KOHOMHUYECKOH
cutyauuu B Poccun. [y penieHust JaHHBIX MPOOJIEM CEroHs UCCIIEA0BATENsIMU PaCCMaTPUBAIOTCS
KaK TpaJULUOHHbIE, TAK 1 NHHOBALlMOHHBIE AaHTUKPU3UCHBIE MEPHI 110 YIIPABJICHUIO U YCTPAHEHUIO
HEraTUBHBIX (DAKTOPOB C LENIbIO BhIPAaBHUBAHUS pabOTOCIIOCOOHOCTH U YBEJIWYEHHUS] (PMHAHCOBOTO
COCTOSIHMS NPEAIPUATHUH.

Jns  pasHbiXx cdep AeATENbHOCTH TNPUCYLIM YHUKAJIbHbIE AHTUKPU3HMCHBIE MEpBHI,
HampaBJIeHHbIE Ha MOAJEPKKY CTaOMIBHOrO pa3BuTHs npennpustus. B 2022 roay rocynapctso
OKa3bIBa€T BCECTOPOHHIOIO MOJIEPKKY, HAPABIECHHYIO Ha pa3BUTHE MAJIOT0 U CpEeHEro Ou3Heca B
CaHKLMOHHBIX YCIIOBHSX.

B kauecTBe (hriHaHCOBOM MOAJIEPKKH CYOBEKTOB MAJIOr0 U CPEHETO NPEAIPUHUMATENbCTBA
npasutenbeTBO Poccuniickoit @enepanuu u bank Poccuu pazpabotanu Tpu IporpaMMsl:

1. Aatuxpusuchas. JlanHas nporpamma Oblia pa3paboTaHa W 3amylleHa, JUIsl peLIeHHs
npobieM B TeX OTpacisiX, B KOTOPbIX TpeOoBanach MOAJEpkKKa B YCIOBHUAX MNaHIEMHUHHBIX
orpaHuueHuil. B  kommiekc Mep MOAAEPKKH  BXOIAT  YCIOBUS  KpeOUTOBaHUS  (Ha
peuHaHCUpOBaHME paHee MOJyYEeHHBIX KPeIUTOB, MO cTaBke 10 8,5%.)

2. aBectunmonHast. [Iporpamma 3amyctmnace 16 mapra 6ankom Poccum m Koproparmm
MaJIOTO U CPEAHEro MpEeANPUHUMATENBCTBA U BKIIOUAET B ce0s KOMILJIEKC Mep, HalpaBIEHHBIX Ha
o0ecrieueHre U MOAJIEPKKY CYOBEKTOB MaJlor0 M CPETHEro MpellpUHUMATEIbCTBA, OCPEICTBOM
MPEJOCTaBIEHUS] MHBECTULIMOHHBIX KPEAUTOB MO cTaBke 10 13,5%, Manomy u MUKpoOHU3HECY — 110
15%. MakcumanbHbIi cyMMapHbIi 00beM KpeauToBaHus — 335 mipx pyo.

3. ObopotHoe  kpeauroBanue.  JlaHHas ~ mporpamma  OyJdeT — peaqru30BBIBATHCS
HerocpencTBeHHO bankom Poccumn. B pesynpraTe naHHOW mporpamMmsel, HNPEANPUATHS CMOTYT
MOJIyYUTh 00OPOTHBIE KPETUTHI CO CTaBKOM He BhIe 13,5% rofoBbIX, Majblie — He BbIle 15%.
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[Tomumo (uUHAHCOBOM MOAAEPHKKH, CYIIECTBYIOT MpOrpaMMbl, HalpaBiCHHbIE Ha
HEJCHEKHYIO MOICPKKY CYOBEKTOB MAJIOT0 U CPEAHETO MPEANPUHUMATEILCTBA.

B kaudectBe TakMx MEpONPHUATHI, CTOMT OTMETUTh, CHU)KCHHE HAJOTOBOW HArpy3Kd Ha
NpeanpuHUMaTeneld, MOCPEICTBOM HEBO3MOXKHOCTH  BO30OYXKJIEHHUS  YTrOJIOBHBIX Jen  0e3
COOTBETCTBYIOIIUX OOpAIlEHUI HAJIOrOBBIX OPraHOB MO PSAY HAJOTOBBIX IMPECTYIUIEHUH, Cpeau
KOTOPBIX MPEAYyCMOTPEHBl TaKHe MpaBOHAPYIICHHUS, KaK: YKJIOHEHHUE OpraHu3aluyd OT YIUIaTh
HAJIOroB, COOPOB M CTPaxOBBIX B3HOCOB, COKPBITUE JCHEKHBIX CpPEICTB WJIM HMYILIECTBA
opraHm3alii  JU00 HMHIWBHUIYaTbHOTO MpPEANPUHUMATENS, 32 CYET KOTOPBIX JOJIKHO
MIPOU3BOJIUTHCS B3bICKAHNE HAJIOTOB, COOPOB U B3HOCOB, HEUCITOJIHEHUE 003aHHOCTE HAIOrOBOTO
arenta. [loMuMO JaHHBIX MEpONPUATUN MPEAYCMOTPEHBI Jpyrue, HaIpaBlieHHbIE Ha
ABTOMATUYECKOE TPOJJICHUH JIMIEH3UN, W3MCHEHHE TOpsAIKa CEepTUPUKANUU TMPOAYKIIUH,
nmocnabaeHus B UMIIOPTE MPOIYKIUH [5].

TakuM o00Opa3oM, CEroAHs CYIIECTBYIOT pPSJlI METOJOB AHTUKPU3HUCHBIX YIIPABJICHUMA,
HAlpaBJICHHBIX Ha CTAaOWJIM3alMI0 COCTOSHUS OH3HEcCa B YCJIOBHSIX HEOMNPEIEIIEHHOCTH.
[IpencraBneHHsie 1eMb, 33a/1a4d AHTUKPU3UCHOTO YIPABIEHUS MO3BOJSIOT OLICHUTHh BaXKHOCTh U
MEPCIEeKTUBHOCTh JIaHHOTO HalpaBiieHus A npeanpustuii. Hecmorps Ha  pasnuyHbie
KJIaCCU(UKALUA M METOAbl AHTUKPU3MCHOTO YIPABICHUS, IMPEICTABICHHBIC HCCIICIOBATEIISIMU,
CYUIECTBYIOT OOIIME MOHSATHS W IIeNM, HallpaBJICHHbIE Ha OOecleyeHHe YCTOWYMBOTO Pa3BUTHUS
npeanpustusi. B 2022 rony npaButensctBoM Poccuiickoit ®Deneparuu paspaboTaH psanx Mmep,
HaIpPaBIIEHHBIX Ha MOJAEPKKY CPETHEro U MaJioro Ou3Heca B YCIOBUSX HEONPEIEICHHOCTH.
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