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lOHbIN yYyeHbIn

MexgyHapOAHbIV HayUYHbIN XYpPHa
N2 9 (105) / 2026

N3paetca c peBpans 2015 T.

Inasmuiil pedakmop: Axmertos Vnbpap leHHanbeBUY, KAHOUOAM MEXHUMECKUX HAYK
Pedakyuonnas konnezus:

XKypaes Xycunpnnu Onrtua6oesud, dokmop nedazozuueckux Hayx (Y3bexucman)
VBanosa IOnus BanentunoBHa, 00kmop ¢unocopckux Hayxk

KaneHckuit Anekcauap BacuibeBud, 00kmop Ppusuko-mamemamuieckux Hayx
Komtep6aesa Aitrepum HypanueBHa, 0okmop nedazozuueckux Hayk, npogeccop (Kasaxcman)
KyTauros BsdeciaB AHaTONbeBIY, 00KMOP MEOUUUHCKUX HAYK

JTaktnonos Koncrantya CraHNCIaBOBIY, 00KMOP OUONI02UHeCKUX HAYK

Capaesa Hagieoxia MuxaiinoBHa, 00KHOp NCUX0N0UMECKUX HAYK

Ab6ppacunos Typrau6ait Kypman6aesuy, doxmop gunocogpuu (PhD) no gunocopckum nayxam (Kazaxcman)
Aspetox OxcaHa AjleKceeBHa, KAHOUOAMN MeXHUUeCKUX HAYK

Avtmapos OpasxaH TypcyHkoxaeBud, kaHouoam zeozpaguueckux Hayk (Kazaxcman)
Anmvesa Tapana V6parum KbI3bl, kKaHoudam xumuveckux Hayx (Asepbatioxan)
AxwmeroBa Banepus BanepbeBHa, kanouoam meouyuHcKux Hayx

Beppues Opram A6ayiaeBud, kaHoudam meduyunckux Hayx (Yabexucman)
BpesruH Bsauecnas CepreeBnd, kKaHou0am IKOHOMUHECKUX HAYK

Tlarnnos Orner EBrenbesnd, kanouoam neoazoeuveckux Hayx

Ilémun Anexcanap BuxropoBud, kanoudam 6uonozuteckux Hayx

Ispron Kpyctuna BraguMupoBHa, Kanoudam opuduueckux Hayx

Xenmnosa KpucrrHa BragumupoBHa, KaHouoam sKOHOMUHECKUX HAYK

JKyitkosa Tamapa IlaBnoBHa, kanoudam nedazoeuneckux Hayx

VruaroBa Mapust AjleKCaHAPOBHA, KAHOUOAM UCKYCCB06e0eHUS

VckaxoB Pycman Mapar6ekosud, kanoudam mexnuueckux Hayx (Kasaxcman)
Kanpgsi6ait Kaitnap Kanpei6aitynet, dokmop ¢punocogpuu (PhD) no gpunocopckum naykam (Kazaxcman)
KenecoB Acxar AJIMacoBud, KaHOUOAM NOAUMUUECKUX HAYK

Kosappa Bragumup BacuibeBud, kanoudam Gusuko-mamemamu1eckux Hayx
Komoropues Makcyum [eHHa/[beBIY, KAHOUOAIMN MEXHUHECKUX HAYK

Korsipos Anekceit BacuibeBud, KaHOUOAm 2e071020-MUHePAnoU1eckux Hayx
KysbmuHa Buonerra MuxaiioBHa, KaHOUOAmM UCMopu4eckux Hayk, KaHOUOAm ncuxono2udeckux Hayx
Kypnasuuau Koncrantin ViBanosuy, dokmop ¢unocogpuu (PhD) no sxonomuueckum Haykam (Ysbexucmar)
KyuepsiBenko CBeTana AsieKkceeBHa, KAHOUOAM IKOHOMUHECKUX HAYK

JleckoBa Exarepuna BuktopoBHa, kanoudam pusuko-mamemamu1eckux Hayx
MakxkeeBa VpuHa AjleKcaHIPOBHA, KAHOUOAN Nedaz02uuecKux Hayx

Marsuenxo Esrenuit Bragumuposnd, kanoudam 6uonoueckux Hayx

MarpocknHa TaTbsiHa BUKTOPOBHa, KaHOUOAM IKOHOMUUECKUX HAYK

Marycesnd Mapuna CrenlaHOBHa, KaHOUOAM nedaz02uteckux Hayx

MycaeBa Yma AnMeBHa, KAHOUOAM MeXHUYECKUX HAYK

Hacumos Mypat Opnenbaend, kanoudam nonumuseckux Hayk (Kasaxcman)
[TapunnuoBa boraros YKanmnaposna, maeucmp gunocogpuu (Kazaxcman)

IMponues lennaguit Boprcosud, kanoudam Gusuko-mamemamuuecKux Hayx
PaxmonoB Asnsxon bocuTxoHOBNY, dokmop nedazozudeckux Hayk (Y3bexucman)
CemaxuH AHzpert MyXaillloBIY, KaHOUOAM MexHUUeCKUX HayK

CenuoB Apkajuit OnyapaoBud, KaHOUOAM NONUMUUECKUX HAYK

CenromkyH Hukonait CepreeBnd, KaHouoam mexHuueckux Hayx

CynranoBa [Twmmopna Hamo3oBHa, dokmop apxumexmyput (Y3bexucmar)

Turosa Enena VIBaHoBHa, kaHOudam nedazouteckux Hayx

Tkauenko Vpuua TeopruesHa, kanoudam gunonoeuteckux Hayx

®enopoBa Mapust CepreeBHa, KaHOUOAM ApXUMexmypo

®osunos Cappupnnu daiisymnaeBud, kaHoudam xumuveckux Hayx (Yabexucmar)
Sxuna Acust CepreeBHa, KaHOUOAM MEXHUHECKUX HAYK

SannoBa Ceermana HukonmaeBHa, kaHoudam nedazozuueckux Hayx
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MexpyHapOmHbIli peJaKIMIOHHbII COBET:

Avtpsir 3apym [eBOpKOBHa, kaHoudam gunonozuteckux Hayx, ooueHm (Apmerus)

Apomnpse [Taara JIeOHNFOBIUY, 00KMOP IKOHOMUHECKUX HAYK, ACCOUUUPosannviii npogeccop (Ipysust)

Araes 3arup Barurosny, kanoudam eeoepaguueckux Hayx, npogeccop (Poccus)

Axmenenos Kaxxmypar MakcyToBud, kanoudam eeozpauueckux Hayx, accoyuuposannuiii npogeccop (Kazaxcman)
Buposa bana Beprosua, dokmop ropuduueckux Hayx, ooyenm (Poccus)

Bopucos BsiuecaB Bukroposud, doxmop nedazoeuueckux nayx, npogeccop (Yxpauna)

Bypues Xacan YyTbaeBud, doxmop 6uonozuueckux Hayx, npogeccop (Yzbexucmar)

Benxoscka Iena IBeTkoBa, dokmop skoHomuueckux Hayk, douenm (Boneapus)

Taing Tamapa, dokmop akoHomuueckux Hayx (Cepoust)

JaHatapos AraxaH, kanoudam mextuueckux Hayx (Typxmenucman)

auwnnos Anekcangp MakcuMoBIY, 00Kmop mexHuueckux Hayx, npogeccop (Poccus)

IemnpmoB Asexceit AJIeKCaHAPOBUY, 00KMOP MeOUUUHCKUX HAYK, npopeccop (Poccust)

Hocmanb6eros dunap bakbeprenosud, doxmop gunocopuu (PhD), npopexmop no pazsumuto u skoHomuueckum sonpocam (Kasaxcman)
Emnen A6asipakman MonpoaneBuy, 00Kmop MeOUUUHCKUX HAYK, 0oueHm, 3as. omoeneruem (Koipeviscmatn)
Konpoures Canap6aii Tesex6aeBnd, 0okmop meduyuHckux Hayx, npogeccop (Kvipeviscman,)

UrncrnoB Hyp6ek Carnu6ekoBnd, 00xmop mMeOuyuHckux Hayk, npogeccop (Kasaxcman)

Kappipos Kyrayr-Bex Bekmypagosudy, dokmop nedazozuueckux Hayx, u. o. npogeccopa, dexan (Y3bexucmat)
KaneHckuit Anekcauap BacunbeBud, 0okmop Pusuko-mamemamuueckux Hayk, npogpeccop (Poccus)
Kospipesa Onbra AHatonbeBHa, kaHoudam nedazoeuteckux Hayx, oouenm (Poccus)

Konnak Esrenuit [letpoBuy, dokmop dusuko-mamemamuueckux Hayx, npogeccop (Poccus)

Komep6aesa Ajirepum HypanueBHa, dokmop nedazozuueckux Hayx, npogeccop (Kasaxcman)

Kypnasuuan Koncrantun ViBanosuy, dokmop ¢punocopuu (PhD) no akonomuueckum naykam (Ysbexucmar)
Kyramos BsiuecnaB AnatonbeBud, 00Kmop meuyuHcKux Hayk, npogeccop (Poccus)

Kbt Omune Jleitna, doxmop skoHomuueckux Hayx (Typuus)

JIro Lisroaub, 0okmop dunonoeuueckux Hayx, npogeccop (Kumarii)

Marec JTropmuta BranuMupoBHa, 00KmOop COUU0N02UHECKUX HAYK, doueHm (Yikpaua)

Harepsanse Mapuna AnueBHa, dokmop Ouonozudeckux Hayk, npogeccop (Ipysus)

Hypmamemn ®asnnp Anuryceits orsl, kanoudam 2eono2o-murepanozuveckux Hayx (Asepbatioxan)
ITpokombes Hukomait SkoBneBud, 00kmop meduyumckux Hayx, npogpeccop (Poccust)

ITpoxodrea MapuHa AHaTONbeBHA, KaHOudam nedazozuyeckux Hayx, douenm (Kazaxcman)

Paxmarynnuu Padasne Ocynosuy, doxmop gunocopckux Hayx, npogeccop (Poccus)

Pe6e3oB Makcum bopuicoBud, 0okmop cenvckoxossiicmeenHolx Hayx, npogeccop (Poccust)

Copoxa [Onus TeopruesHa, dokmop coyuonozuveckux Hayx, douenm (Yxpaura)

CynranoBa [Iwmuozna Hamo30BHa, dokmop apxumexmyproix Hayk (Y3bexucman)

Ysaxos I'ymom Hopboesuy, dokmop mexHuueckux Hayx, ooyenm (Ysbexucmar)

®epmoposa Mapus CepreesHa, kanoudam apxumexmyput (Poccus)

Xonanues Hasapanu XoHanmeBud, 00Kmop IKOHOMUHECKUX HAYK, crmapuiuti HayuHviti compyoruk (Tadxuxucman)
Xocceitan AMup, dokmop punonoeuveckux Hayx (Vpan)

[ITapunos Ackap Kamnesuy, doxmop sxonomuueckux Hayx, douenm (Kazaxcman)

Hlyxmua 3nnanga HukomaeBHa, dokmop skonomuueckux Hayx (Poccus)
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NcTopus

UCTOPUSA

Ppeckn MernHckon boropoackoin uepksu XIX seka Kak
YHUKaNbHbIA NAMATHUK MOHYMEHTaNbHOWU XUBONUCKU B AKYTUU

Mapxosa-Kum Caitaana Huxonaeena, ynawasica 11-20 knacca

Hayunbiit pykoBoautenn: [ypvesa Anexcanopa ApusHosHna, yuumenv ucropuu u 00u4ecmeo3Hanus
MBOY «Marnuckuit muueit umenn V. I. Tumodeea» MP «Meruno-Kanramacckuit ynyc» (Pecry6mnxa Caxa (SIkyTus)

B cmamee paccmampusaemcs ¢ppeckosas pocnuce Mez2uHckol boeopodckol uepkesu (c. bromeliosx, MeauHo-KaHeanacckudi
ynyc, Pecnybnuka Caxa (AKymus)) Kak yHUKaAIbHbIU NAMAMHUK MOHyMeHmasbHoU xusonucu XIX — Ha4yana XX eeka. Ha oc-
HOBe UCMOPUKO-KY/IbMYpPHO20 U UCKYCCMB08e04YeCK020 aHAu3a asmopom uccsiedyemcs UKOHOpagpuveckas npopamma
pocnuced, 86INO/THEHHAA AKYMCKUM XyOOXHUKOM-camoyykol ViHHokeHmuem Cusyesbim (Meimolliviksi) 8 1911 200y. Ocoboe
B8HUMAHUe yOeniaemcs KOMNO3UUYUOHHOU cmpykmype (12 AHzeenos, 12 Anocmosios, 06passl NpOpoOKO8 U esaH2e/1ucmos), eé
6020C/108CKOMY CMbIC/TY U pe2uoHaIbHOU adanmayuu npasocsiagHol ukoHozpaguu. [Jenaemcs 861800, Ymo ¢ppecku Me2uH-
ckoU yepKeu ABIAIMCA CUHME3OM pPyccKoU Xpamosol mpaduyuu, eaponelickux Xy0oxecmeeHHbIX 8/1UAHUU U JIOKAIbHO20
KyJlbmypHO20 K0Od, Ymo npudaém um cmamyc yHUKA/1bHO20 UCMOPUKO-KY/IbMYpHO20 heHOMeHda.

Knoueevie cnoea: ¢ppeckosas xugonuce, Me2uHckas bozopodckas yepkoss, depessaHHoe 3004ecmso Akymuu, U. Y. Cus-
yes-Meimollibikbl, Npagocasue 8 AKymuu, UKOHO2pAgus, NAMAMHUKU.

HIUKaJIbHbIE JlepeBAHHbIE XpaMbl IKyTuu, cosjaHHbIE
B XIX Beke, IpefCTaBIAT COOO0IL He IIPOCTO MaMAT-
HUKJ apXUTEKTYPbI, HO YKUBbIe CBUTETENN CIOKHbBIX
KY/IbTYPHO-PEeTUTNO3HbIX IponieccoB. OHM BOIIOTUIN CUH-
Te3 Bepbl, PYCCKOTO 30[4eCTBa ¥ MECTHBIX CTPOUTETbHBIX
TpajMLUIL, IOPOAVB HEIIOBTOPMMBII OO/IMK CEBEPHOTO Xpa-
Ma. OTIMYKUTENIbHO YepTOil MHOTUMX M3 HUX AB/IAETCA Ha-
M4YYe MOHYMEHTANbHONM >KMBOMUCH, YTO JJIA JIePEeBAHHBIX
LiepKBeJi AB/IAeTCA OOJIBIION PEAKOCTbIO. AKTYaIbHOCTD UC-
CefoBaHysl 0OYC/IOBIEHa OTCYTCTBUEM IIEIOCTHBIX VMCKYC-
CTBOBEIYECKUX PabOT, IOCBALIEHHBIX (PPECKOBOI POCIN-
CH JiepeBAHHBIX XpaMoOB fIKyTun, a Taxxe yrposoi MOmHOI
yTpaThl 3TUX NMAMATHMKOB M3-3a KIMMATUYECKUX YCTIOBMIA
M HeJOCTaTOYHOJ pecTaBpalMOHHON paborsl. HoBusHa
paboTBl 3aKII0YAETCs B IIONBITKE KOMIUIGKCHOTO KYJIBTY-
porormyeckoro aHammsa ¢GpeckoBOil pocmyucu MernHckoit
Boropopckoit 1epkBM KaK 1LI€TOCTHOTO XYOXKECTBEHHOTO
[IAMATHYKA, BKIIOYas e€ VKOHOIpapM4YecKylo NpOrpaMmy,
CTWINCTUYECKIIEe OCOOEHHOCTH M PeTYIOHaIbHbIE YePThI.
Ienp nccnegoBanmsa — faTh KyJAbTYPONOTMIECKNIT aHA-
nm3 GppecKoBBIX pociceit MernHckort boropopckoit mepksu
XIX Bexa. B pabore 1conp3oBamich METOADI ICTOPUIECKO-
TO ONMCaHMUA, UCTOPUKO-TUIIONOTMYECKOTO aHanm3a. Jlope-
BOJIIOLIOHHAs SIKyTus ObUta 6orata JepeBAHHBIMM XpaMa-
MH, OfIHAKO [I0 HACTOAILETO BPEMEHM COXPAHMINCH JIUILIb
enuHuLbl. MernHckas boropopckas nepkoss (1820-1823 rr.)
ABIAETCA CTapeilliiM AeiCTBYIOIUM JilepeBAHHBIM XPaMOM

B pernoHe. E€ ocHOBaHIMe CBA3aHO C [eATENTbHOCTBIO YIyC-
Horo ronoBbl Koncrantuna AnekceeBuda Ilonosa (Tyexyny
Kynyba) — M3BECTHOTO OOILIECTBEHHOTO feATesA, MelleHaTa
U MTHUIIIAaTOPA CTPOUTENbCTBA.

Bri6op MecTa 111 Xpama ObLT OCYILeCTB/IEH I10 SIKYTCKOI
TPAIULIUY «TYOPIX ObIpafbIbl» (TajjaHue C JIOXKKOIL, IIepeBO
10 — SKYTCKM), 4YTO CBUAETENbCTBYET O IIyOOKOI MHTerpa-
LMY TIPABOC/IaBHOTO CTPOUTENbCTBA B MECTHBIE KY/IbTyPHBIE
npakTuky. CTPOUTENIbCTBO BEIOCh METONOM «OOIeHApOX-
HOJI IIOMOIIY»: K&)X0e IIOfIBOPbe ITOCTABJLA/IO OHO OpeBHO.
3naHue IpefcTaBIAeT co00I TPEXITAKHYIO [epeBAHHYIO
IIOCTPOVIKY ¢ KOTOKONMbHel (zocTpoeHa B 1873 r.). Pasmeps!
Xpama — 25 M B upuHy u 18 M B BbIcOTY. llepkoBb 4eThI-
PEXIpecTonbHAA: IPECTONbI Ha BTOPOM 3Ta)Ke MOCBAIEHBI
PoxpecrBy Ilpecsaroit boropoguupsr n cB. Koncrantuny
u Enene, Ha HIbKHeM — cB. VIHHOKeHTMIO VpKyTCcKOMY (2,
c. 74].

Ba)kxHO OTMeTUTD, YTO XpaM BBINOMHAN He TOMbKO pe-
JIATMO3HYI0, HO U oOpa3oBarenbHylo ¢pyHkuuio. C 1898 mo
1920 rr. mpu HéM feiiCTBOBAIA LIEPKOBHO-IIPUXO/CKas IIKO-
7a, BBITYCTUBIIAA IIEANY IEePBBIX AKYTCKUX MHTE/UIUTEHTOB:
K. O.TaBpunosa, M. ®. Cnennuosa, I. O. Jlykuna u fip. Takum
06pa3oM, MeruHcKas LiepKOBb CTajIa JYXOBHBIM U IIPOCBe-
TUTETIbCKUM LIeHTPOM OOIIMPHOTO peruoHa.

[TaBHOJI XyHOXXeCTBEHHOII OCOOEHHOCTBIO MermHCKoi
boropopckoii 1mepkBy, oTAMYalOIe €€ OT JPYIMX COXpa-
HUBILIVXCA XpaMoB SIKyTuu, sABindeTcs Hammuue GppecKoBbIX
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pocnuceil. VIX coBpeMeHHO€e COCTOsSHME CBAA3aHO C MUMEHAMU
IBYX MacTepOB: IepBOHAYA/IIbHBIX MPKYTCKUX XYHIOKHUKOB
1 AKYTCKOTO MKOHONMCIA-CaMOy4kyu VIHHOKeHTHA VIBaHO-
Buya CyBLeBa (MBITBIBIKBI), KOTOPBI B 1911 romy npoBén
UX MacmTabHyI0 pecTaBpanuio 1 (aKTUIeCKN 3aHOBO pac-
IIVICaJT MHOTHE (PPAarMEHTBL.

V. V. CuBres (1870-1927) — xiroueBast purypa B UCTO-
puUM AKYTCKOTO 1300pasnuTebHOroO ncKyccrsa. OH 0bydancs
Y CChIIBHOrO XyfoxkHMKa B. H. MopaBckoro, momy4ms paspe-
meHne VIPKYTCKOTO emicKoIna Ha 1300pakeHne CBATHIX JIN-
KOB (YHMKa/IbHBIN CTydail /I MHOPOJIIA) 1 OCTAaBIUII 3aMeT-
HBIII CTIe[l B XPaMOBOM CTpOMTENbCTBe boTypycckoro ymyca.
1 Mernuckoii LiepKBJ OH BBIIIOJIHU/I He IIPOCTO pecTaBpa-
LIMI0 — OH CO3/aJI HOBBII >KMBOIIMCHBII aHCaMOJIb, 3aMEHUB,
OChIMaBIIecs: ppecKyt Ha XOICTHI, HAK/IEEHHbIE HA CTEHBI.

HWccnepoBatens 3. V1. ViBaHoBa-YHapoBa OTMeYaeT, 4TO
B paboTax MBITBIBIKBI IIPOCTIEKMBAETCS CHHTE3 PYCCKIUX Ka-
HOHOB I MECTHBIX JIEKOPAaTVBHBIX MOTMBOB. DTO IIPOABUIIOCD,
B YaCTHOCTH, B TPAKTOBKE IMKOB: HAIIPUMEP, «CKY/IACTBIi JIMK
Mouwuces co cmerka pacKOChIMM IJIa3aMy» BBIJAET PYKY AKyT-
cxoro macrepa. Takum 06paszom, pocrvch MernHCKoit 1iepKBu
mpencTaBsieT cob60Tt penKuit puMep afarTaluy IIPaBoOCIaB-
HOIT MKOHOTpaduy K 9STHNYeCKOMY Bocpustuio [1, c. 47]

ITpocTpaHCTBEHHAsA OpraHM3alMs XpaMa BbICTPaMBaeTCs
CTPOTOil Mepapxueli, OTpakaioleil GOrOCTOBCKYI0 MOIENb
Muposfanns. Bepxuss yactb (1oTonok) orseneHa 12 AHre-
naM, 00pasylolyM «HebecHYI0 chepy»; CTeHbI 3aHMMAKT 12
ATIOCTO/IOB — 3€MHbI€E «CTOJIIbI Bepbl». Takoe KOMIIO3MIVOH-
HOe pelleHye CO3aéT 3P QeKT Anaora «<rOPHEro» 1 «IOMbHe-
rO» MUPOB, WUTOCTPUPYSI UACI0 CUHEPIUY HEeOECHBIX 11 3eM-
HBIX CU/I. PacrionoyxeHne aHTenoB HaJl TOTIOBAMM MOJIAIIMXCSA
CUMBO/IMYECKM BK/IIOYAET BEPYIOIINX B TUTYPriudecKoe obre-
Hite co Bcell LlepkoBbI0 — Kak 3eMHOIL, Tak 1 HebecHoit. Cpe-
IV CEOXKETOB BbIJIENIAETCA TPpyIIa Ipopokos Vimim n Mownces:
W co cButkoM, Moucell — co CKpyoKaLAMM, Ha KOTOPbIX
BupHbl nudps! I u [I — Havamo decstu 3anoBepeit. 3mech xe
PACIIOTIOXKEHBI KapTyIIy ¢ GUrypaMu Karomericst MargamHst
1 ABpaaMa, 3aHOCAIIEr0 HOX Haj Vlcaakom, Ifie pyKy OTija
YHEP>KMUBAET aHTe/l — 3TO PEJKIIT BETXO3aBETHBIN CIOXKET, HE
XapaKTEePHbII 11 PANOBbIX CEIbCKIUX LIEPKBEIL.

Hawnbornee nHTEpecen ¢parmeHT ¢ n3obpaxeHreM Xpu-
cra [laHTOKpaTOpa 1 4eThIPEX €BaHTreNNCTOB. VccnenoBarenn
OTMeYaI0T HeKaHOHIYECKIe AeTa/li: HUMOBI CBATBIX N300pa-
JKEHbI HE BOKDPYT TOJIOBBI, @ HaJl Hell — 4YepTa, CKopee CBOJI-
CTBeHHas1 KaTonm4ueckoit uxoHorpaduu. Kpome rtoro, my-
CKY/IUCTbIE MO3bI CUNSALINX €BAHTEIVICTOB, UX JVMHAMIYHbIE
KeCTBI OTCBUTAIOT K ITACTIKe paboT MuKeTaH/pKeIo, 4To 1o-
3BOJIAET IPE/IIONIOXKUTD, YTO MBITBINBIKbI MOT UCTIONTb30BATD
3aI1a[HOEBPOIIEIICKIe IPABIOPBI B KaueCTBe 00PasIOB.

Ba)kHOI 4epToit 9TUX (PPecoK SIBISIETCS MUX «IBOIHOIM
KOJI»: C OJJHOJ CTOPOHBI, OHM CTPOTO CJIENYIOT MUCCHOHEp-
CKOIl 3ajjade — MPOCTBIMU U SCHBIMU 00pasamy TPaHC/IN-
POBaTb OCHOBBI BEPBI, C APYroil — HECyT OTIEeYaTOK MH/M-
BUZIYa/IbHOTO CTH/IA MAacTepa U PerMOHaIbHOIO BOCIPUATHA.
CaeT/bIll KOIOPUT, ITPO3payHble OTTEHKH, YIPOILIEHHbIE, HO
BBIpasuTe/NbHble (OPMBI [ie/Iay POCINUCh FOCTYIHON JLs
BOCTIpyATHsA U 9 (EKTUBHOI B Ka4eCTBe BI3ya/IbHOI IIPOIIO-
Bemu. Ha cerogusmnmit sess dpeckn Mernuckoit boropon-
CKOI1 LIePKBM HAXOHATCA B KPUTUIECKOM cOCTOsAHMM. Knnma-
TUYecK1e yonoByA SAkyTin (peskie Iepenanbl TeMIIeparyp,

BBICOKAsA BJIXKHOCTD) IPUBOJAT K OCBIIAHUIO KPACOYHOTO
crost, yrpare pparmenToB. JacTb u306paXKeHN!IT COXPAHUIACh
7k GparMeHTapHO, 1 6e3 CPOIHBIX PeCTaBPALMOHHBIX Mep
MaMATHUK MOXXET ObITh yTepsiH 6e3B03BPATHO.

[TpakTyeckas 3HAYMMOCTb HAIIETO MCCIEIOBAHUA 3a-
K/II04aeTCst B (PUKCALMY M CUCTEMATM3ALUN JAHHBIX O PO-
cnmucsax. Mbl COCTaBMIM [ieTaJIbHOE ONMCaHMEe KayKIou
KOMITO3MIIMI: aHT€/TbCKOT'O YMHA, allOCTO/IbCKOTO PAfa, BET-
X03aBEeTHBIX ClieH 11 ¢purypsl [lanToKparopa. ITu MaTepyasl
MOTYT CTaTb OCHOBOII [yIsi OyAyleit pecTaBpannu U UCKyC-
CTBOBE[YECKMX M3bICKaHMil. KymbTyponorndyeckoe sHayeHne
(pecox BBIXOUT [AJIEKO 32 PAMKM PETUTMO3HOTO HUCKYC-
crBa. OHM TIpefCTaBIAIT CO00il YHMKa/AbHBIA JOKYMEHT
MEXKY/IbTYPHOTO B3aMIMOJIEIICTBIS, T/ie TIepeIyIe/Ch:

— BU3AHTHUIICKasA TpagyuuuA (KaHOHMYECKass CTPYKTY-

pa);

— 3aIajiHOeBpOIIelicKue BIMsHMs (Yepes IPaBIopbl);

— PYyccKoe XpaMOBOe€ 30/[4eCTBO;

— JIOKAJIbHBINI 3THUYECKUII KOMIIOHEHT (aQHTPOIIOJO-

IMYecKye 4epThl B MKaX, HEKOTOpble OPHAMEHTA/Ib-
Hble MOTUBBI). Takyum 06pasom, MeruHcKas 1epKOBb
ABNIAETCA He TIPOCTO KY/JIbTOBBIM COOPY)KEHUEM,
a Ky/JIbTYPHBIM (PeHOMEHOM, OTPAXKAIOLIVM IIPOLIeCC
MHTerpanym SIKyTum B MMIIEPCKOE M XPUCTMAHCKOE
IIPOCTPAHCTBO.

3aknoueHne

[IpoBenénnoe mccnemoBanne IMO3BONMUIO OCYIIECTBUTH
KOMIIIEKCHBIIT Ky/IbTYypPOJIOTMYECKNil aHamm3 (pecKoBoit
pocmmcy Merunckoit boropopckoit 1epkBu — yHUKaJIbHOTO
IIaMATHMKA MOHYMEHTa/IbHON >XuBommcy AxyTun. Paccmo-
TpeB UCTOPUIO XPUCTUAHMU3ALNN KPasl, APXUTEKTyPHBIE OCO-
OeHHOCTH XpaMa 1 U3YIUB MKOHOTPAIIECKYIO IPOrPaMMYy,
MBI IPUIIJIN K C/IEAYIOLIVIM BBIBOJAM.

1. Merunckas boropopckas LepKOBb ABJIAETCA CTa-
pejiyM COXPaHMBUIMMCS JiepeBAHHBIM XpaMoM SIKyTum,
CTPOUTENIBCTBO KOTOPOTO CTalo PEe3yAbTaTOM aKTMBHOIO
y4acTUsA MECTHON 37MThl M Hapofia B PACIPOCTPaHEHUN
IIPaBOC/IABUL.

2. O®peckoBas pOCIUCD, BHIIIOTHEHHAS U PeCTaBpPUpPO-
BaHHas V1. V1. CuB1ieBbIM-MBITBIIBIKBI, TPEACTABISET COOOIT
LIE/IOCTHYI0 GOTOCTIOBCKO-XYHOXXECTBEHHYIO crcTeMy. Kom-
nosunysA «12 AHrenoB — 12 AnocTonoB» MOJENMPYeT He-
6eCHO-3eMHYI0 HePapPXIIO, CO3JaBast CAKpabHOE IPOCTPAH-
CTBO, MHTETPUPYIOLjee MOJISAILIETOCS B OOLIeXPUCTUAHCKIIT
KOCMOC.

3. Crunucrudecknme OCOOEHHOCTM pocmmceir (Tpak-
TOBKA JINKOB, HUMOOB, I/IACTUKA (PUIYDP) CBUAETEIbCTBYIOT
0 TBOPYECKOIT ITepepaboTKe PYCCKIMX, 3ala/fHOEBPOIEICKIX
1 MECTHBIX XY/I0’KECTBEHHDIX TPAIUIUIA, YTO Jie/IaeT 9TOT Ia-
MATHUK NPOJYKTOM MEXKY/IBTYPHOTO CUHTE3a.

4. Vrposa ¢usndeckoir yrparsl ppecok Tpebyer mpu-
HATNA 6€30T/IaraTe/IbHbIX Mep 10 MX KOHCEPBALMI I PeCTaB-
pamym. CucteMaTu3anys faHHBIX, IPEIIPUHATASA B JaHHON
paboTe, MOXET CITy>KUTb OCHOBOII AJIsI 9TUX AericTuit. Takum
obpasom, ppeckn MernHckoit Boropopckoit 1epkBu ABs-
I0TCs1 He TOIbKO PE/IMTMO3HBIM IEKOPOM, HO ¥ IjeHHEeHIIM
UCTOPUKO-KY/IBTYPHBIM JJOKYMEHTOM, COXPaHMBILIUM CTIEfIbI
CIIOXHOM KynbTypHOM guHamuky XIX — navama XX Beka.
VIX usydyeHme 1 coOXpaHeHMe — BaXKHeNIIasA 3afiada Jid I10-
HUMAaHJ:I MHOTOTPAaHHOTO Ky/JIbTYPHOT0 Hacnegus SAKyTum.
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ATpMGYLlMﬂ TeNleCHbIX MapKepoB BbiClWero cocnosua: Horresasn
NNAacTUHA MU3UHLA KaK 06beKT MaTepuaanoﬁ KynbTypbl

KOcynoea Anuna [lanucosua, yuawascs 11-20 knacca

Hayunsni pykosogurens: Xammamosa /laiican AiipamosHa, yuumens ucmopuu
MAOQY «Ilentp obpasoBanust Ne 25» T. Yt

Cmamea noceaweHa ucmopuu obbluas ompawusameo OJIUHHbIU HO20Mb HA Mu3suHye. Aemop npocJsiexkusaem, Kak asma
npakmuka meHA1a CB0€ coyuasbHoe 3Ha4YeHue 8 PA3sHbIe 3Nn0XU: OmM ymuiumapH020 UHCMpyMeHma 8 aBOpFIHCKOM 6blmy
0o cumsona s KpUMUHGﬂbHOI:I cpeae. ViccnedosaHue nokaseisaem, 4ymo eHewHue Npu3HAaxku cjiykuniu 019 nodeli cnocobom

OnpeaEHEHUFI coyuazieHo2o cmamyca.

Knioyesnle cnoea: obbiyau, coyuanbHble 3HAKU, UCMOPUs N0BCEOHeBHOCMU, 0B80PAHCMBO, KPUMUHA/IbHASA CYOKyIbmypa,
menecHbili Mapkep, 080PAHCKUL SMukem, KpUMUHA/IbHASA CyOKy/Ibmypd, HaPKOKY/Ibmypd, Ucmopuy4eckds aHmponoso2us.

BBenenue

BHemrHmit 061MK 4YeloBeKa BCETfa CAY>KII CPeiCTBOM
conyanbHoOi upeHTrdukanyn. Koctiom, mpuuécka, akcec-
Cyapbl BBIIONHAMN (YHKIINIO MapKEPOB, YKA3bIBAIOLINX Ha
CTaTyc M MPMHAMNIEKHOCTDb K ONpefenénHoil rpymnme. OfHa-
KO CyILIIeCTBOBA/IM ¥ MeHee O4eBU/IHbIEe 3HAKM — HaIpuMep,
IIMHA HOT'TA Ha MU3MHIle. B pasHble MCTOpUYeCKe IePUOJIbI
3TOT IPU3HAK MHTEPIPETUPOBAJICA IO-PA3HOMY: OT CUMBO-
J1la ApUCTOKpaTU3Ma 10 aTpubyTa KPMMUHAIBHOI 1 HAapKO-
TIYECKOIT CyOKymbTyp. Yem 06ycioBieHa Takas TpaHCop-
Mals 3Ha4eHmIin?

IIpakTiyeckoe mMpuMeHeHMe JIMHHOTO HOITA B JBO-
PSHCKOII cpefie

B XVII Beke mIMHHBII HOTOTh Ha MM3UHIE CTaa Xa-
PaKTepHOI! [eTanpi0 OOMNKA eBPOMEeiCKUX IBOPSIH, HO BIU-
HOIT TOMy ObITa He MOJia, a IpaKTU4ecKast He0OXOAUMOCTb.
ITncpbma Torga samedaThIBanyM CYpry4oM — TBEPHONM CMO-
JIUCTOI MAccoif, KOTOPYI0 6e3 OCTPOro mpegMeTa ObUIO He
BCKpbITh  [1]. Illmara, HeM3MEHHBINI CIIYyTHUK [BOPSHNHA,
I71S1 BCKPBITHA MIUCEM He MOAXOJM/Ia — OHA OCTaBJIA/A Clle-
ZibI Ha OyMare 1 MOI/Ia IOBPERUTD TeKCT [2;3]. B orcyrcTBUe
CIeIMaIbHOTO HOXKA apMCTOKPAThl MCIIONb30BAM /I 3TOM
1L[e/I HOTOTh Ha MU3MHIIE JIEBOJ PYKM. DTa pPyKa y IpaBIleii
ocTaBajach CBOOOMHOI, a MU3MHEL, ObUI CaMbIM Ma/I03aMeT-

HBIM Ia/Ibl[eM, KOTOPBII He MelIaa HU B 600, HU B MUChMe.
Horotb cnyxmn ygo6HBIM MHCTPYMEHTOM, MO3BOJISAIOLINM
aKKYpaTHO OTHENNTb Cypryd ot 6ymaru. Tpaguius mpocy-
1lecTBOBala 1o Hayama XX BeKa, KOIrfa Cypry4dHble Iedariu
YCTYIVIN MECTO KJIeeBbIM KOHBepTaM [4; c. 136].

JBOpPLIOBBIIT STUKET

B XVIII cronetnn Bo @paHumy IIMHHBIN HOTOTh HA MU-
3MHIIe HOIYYII HOBOE IIPMMeHeH1e — B cdepe IpuBOPHO-
rO 3TMKeTa. B JaHHYIO 110Xy HOPMBI HOBefeHst Ipu ppaH-
I[y3CKOM JIBOpe OBbIIM Upe3BbIYaliHO feTanusupoBanbsl. OfHO
13 IPaBUJI KAacaJoCh BXOJA B IOMellleHMe: CTy4YaTh B IBEpb
KY/IaKOM CYUTAIOCh TPYOOCTHIO, HEJOCTOIHOI BOCIIUTAHHO-
ro 4enoseka. IIpaBMIbHBIM TOHOM CUMTANIOCh JEIMKATHOE
HOCKpEO6bIBaHIe HOI'TeM 110 ABepu [5]. Takoit 3ByK ObLI C/IBI-
1lIeH, HO He HapyllajJ TULIMHBI 1 He IIPOM3BOAN BIevarie-
HIs1 6eCliepeMOHHOCTHU. B 9TOM KOHTeKCTe HOrOTb HepecTat
OBITH TIPOCTO YACTBIO Te/Ia 1 IIPEBPATIIICS B MHCTPYMEHT CO-
IManbHOM KOMMYyHMKauuu. OH CUTHa/IM3MPOBATI O IIPUCYT-
CTBUM TOCTSI, KOTOPBII 3HAET ¥ COOMIONAET IIpaBuIa XOpolle-
ro ToHa. VIHTepecHO, YTO OIMH U TOT JKe Nasel] CIY> KW U JijiA
MPAKTUYECKUX HYXK]I, U I/I JeMOHCTpaliy BOCOMTAaHHOCTH.

Vi3mMeHeHne 3HaYeHN:A 06br4ad B XX Beke

B XX cromeTum JIMHHBIA HOTOTh Ha MUSMHIIE yTPaTHU/I
CBA3b C APUCTOKPATUYECKON CPEeNoN ¥ NEPELIEN B MHbIE COL-
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a/IibHble C/IOM. B COBETCKMX MCIIPABUTENbHBIX YIPEXKAEHMAX
OH CTaJl OTI03HABATE/IbHbIM 3HAKOM 3aK/TIOUYEHHBIX C BBICOKUM
crarycom. IIpefcTaBurenyt TIOPEMHOI STUTBI — BOPBI B 3aKO-
He — [IPUHIUIINAIBHO OTKA3bIBA/IVCh OT (PUSIIECKOTO TPYHA.
JITVHHBI YXOXKEHHBIVI HOTOTb CY>KWU/I HAaIZIANHBIM JJOKa3a-
TE/IbCTBOM TOTO, ITO €r0 06/1afaTesIb He 3aHsT PaboTOl 1 IpH-
HAJUIOKUT K IPUBWIETMPOBAHHON YaCT! 3aK/IIOYEHHBIX [6].
Takum 06pa3om, 9Ta Te/leCHast AeTa/Ib BBIIOMHIA (PYHKIIUIO
CTAaTYCHOTO MapKepa BHYTPM TIOPEMHOI MepapXyi.

[TapannenpHO HOTOTb Ha MM3MHIE MCIIO/MIb30Ba/ICA Kap-
TOUHBIMY Iynepamu [7]. C ero moMOLIbIo OHM OCYIIeCTBIA-
TV TEXHMYECKY CTIOXKHDIN PUEM — pasjiefieHne KOObI [
MIOTy4eHMsI HY)KHOTO IOPA/Ka KapT. ITOT IPUEM TO3BOJIAN
UM TIOTy4aTh IPENMYILECTBO B UTPE.

B 1970-e rompt B CIIIA HOroTh Ha MU3MHI[E IPUOOPET erfé
OJJHO IIPMMEHEHME, CBA3aHHOE C HAaPKOKY/IbTYpoii. Pacipo-
CTPAaHUTEN U HOTPeOUTENN KOKAMHA MCIIONb30BA/IN €r0 /LS
TOYHOTO JO3MPOBAHM 1 yrnoTpebneHus nopouka. C HOI'Ts
6bU10 yIOOHO BABIXATh BellecTBO. B cpee HAPKOTOProBIieB
[aXe MOSBIMIACh HeoduimanbHas Mepa Beca — «nail» (B
IlepeBofie C aHIIMIICKOTO — «HOTrOTb») [8;9]. ViMeHHO aTa
accoluanysA ChIrpaja pellamlylo poab B TOM, 4To B EBpo-
Ile JUIMHHBII HOTOTb HAa MMU3MHIIE CTa/IM BOCIPMHUMATD KaK
IIPM3HAK IyPHOTO TOHA.

OpHako He Bce CMy4Yay MCHO/NIb30BAHNUA IIVHHOTO HOITSA
CBSI3aHBI C IIPECTYIHBIM MUPOM.

B MysbIKanbHOI cpefie A/IMHHbIE HOITY MHOIZIA OTPaliy-
BAIOT TUTAPUCTHI. [II UIPhI Ha K/IACCUYECKOM MM aKyCTH-
YeCKOJl TMTape HOTOTb MCIO/NIb3YeTCA KaK MeIMaTOp: OH II0-
3BOJISIET U3B/IEKAaTbh O0jIee 3BOHKMIL, SIPKMIT M HACBIIIEHHBII
3BYK, 0cOOeHHO Ipu urpe mepe6opom [10;11]. Sta mpakTuka
PacIIpOCTpaHEHA U CETO[HA Y HE HECET HMKAKOI COLMA/IbHOM
VM CTATYCHOM Harpy3Ky — 3TO JIMIIb TEXHUYECKUI TPUEM.

Oco06blit MHTepeC MpeACcTaBIAeT CBSI3b AIMHHOTO HOT-
TS Ha MMU3MHIE C MACOHCTBOM [17;18]. MacoHbl — 4IeHbl

TalfHOTO 00IIecTBa, cyujecTBoBasuiero B EBpome n Poc-
cun B XVIII-XIX Bekax — 4YacTO MCIONb30Ba/NM BHEII-
HUe 3HaKM! [yt uaeHTudukaunu gpyr apyra [19]. Ogaum
U3 TAKMX OIO3HABaTEIbHBIX IPU3HAKOB, II0 HEKOTOPBIM
[aHHBIM, OBUI IJIMHHBI HOTOTh Ha MUSHUHIIE. ITO I0O3BO-
JISUIO MacOHaM y3HaBaTh «CBOMX» B OOIeCTBe, He IIPU-
BlIeKas JIMIIHETO BHMMaHUA. [lokasaTenbHbBIM ABAETCA
npumep A. C. Ilymkmua [13;14]. Kak ymommHaeT muca-
Tenb B. B. Bepecaes B cBoelt kuure «IIyIKun B XXM3HM»,
y 103Ta ObUI JJIMHHBII HOTOTh MMEHHO Ha 9TOM MAasblie.
Xymo>xxHUK Bacunmit TponHNH, KOTOPBIT IIMCa IIOPTPET
[TymxuHa, 3aMeTUI 3Ty JeTalb U C/ie/Ial BbIBOJ, YTO MO3T
OPUHAMIOKUT K MacOHCKoMy 6parctBy [15;16]. Takum
o6pasoM, [/ COBpeMEHHMKOB IIyIIKMHA [IMHHBIN HO-
TOTb CIY>XII CBO€OOPAsHBIM «IIapOIeM», YKa3bIBaBIINM
Ha CBsI3b C TAIlHBIM OOIIECTBOM.

3aknroyeHne

JIMHHBIT HOTOTb HAa MM3MHIIE — HAILALHBIN IIpUMeEp
TOTO, KaK MEHsHeTCsA 3HadeHue Bellell 1 o6bidaes. B XVII
BeKe 9TO ObI/I MOJIe3HBIN OBITOBOI MHCTPYMEHT ABOPSIHIHA.
B XVIII — 3nak xopowmux MaHep. B XX cronernn on cran
CUMBOJIOM TIOPEMHOI MepapXuy, KapTOUHOTO MacTepcTBa
U JjakKe HapKOKY/IbTypbl. CerofHs NaHHbI 0ObIYMIT yKe He
HecéT NIPeXXHEero CMbIC/IA U Yallle BbI3bIBaeT HeJJOyMeHNe, 4eM
IIOHMMAaHME.

STOT HpUMep MOKa3bIBaeT BAXHYIO 3aKOHOMEPHOCTb:
106071 BHELIHNUII MIPU3HAK 0OpeTaeT CMBICT TOMBKO B KOH-
KPeTHOM MCTOPMYECKOM I COIMAIbHOM KOHTeKCTe. bes
MIOHMMAaHMsA 3TOTO KOHTEKCTa Mbl MOYKEM HEBEPHO MCTOJI-
KOBATb JlaXKe CaMble IIPOCTbhIE JeTa/TN YeTI0OBEUYeCKOTo 00/m-
ka. To, 4To /11 OBHUX OBIIO HEOOXOAUMOCTBIO, /IS APYIUX
CTAaHOBW/IOCh 3HAKOM IIPMHAIJIEKHOCTY K IPYIIIIE, a 1A Tpe-
TBUX — IIOBOJOM JJISI OCYXK/eHUs. VI3ydas Takue oObIdan,
MBI JIy4llle IOHVMAeM, KaK JIIOM IIPOIIJIOTO BOCIIPMHMMATIN
cebs1 1 APYT fpyra.
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OBUWECTBO3HAHUE

dunocodpun niobeu B coepemeHHOM obuiecrtse:
MeXxay pauyuoHanbHbIM PacyéToM U NOANUHHON
3MOLMOHANbLHON CBA3bIO

Qunumonosa Anuna Muxaiinosna, ynawascsa 11-20 knacca
MBOY «Epumnuckas cpepasist mkona» (CMoneHcKas 06/1acTb)

Hayunbiit pykoBopurens: Quaumonosa Mapuna CepzeesHa, npenooasamenn
ITpodeccronanbublii nuueit Ne 6 r. CMomeHcKa

B cmamee nposodumcs ¢unocogckoakcuonozudeckuli aHanuz mpaHcgopmayuu npedcmassieHuli o 06eu 8 yciosusx
cospemMeHHo20 obwecmaa. Ocyujecmesniaemcs ceMaHMUKOKOHUeNmMyaabHoe pasepaHudeHue kamezopul «pacyéms» u «pa-
YUOHASIbHOCMb» NPUMEHUMEJIbHO K Cihepe MeXTUYHOCMHbIX omHoweHul. Ha 6ase smukogeHoMeHo102u4ecko20 Nooxodd
PpACKPbIBAIOMCSA MeXaHU3Mbl 06eKmuUsayuu NapmHeEPa u 060CHO8bIBACMCS MOOesIb 068U KAK NPAKMUKU SMNAMUYECKO20
NpuCymcmaus U 83auMHO20 NPU3HAHUSA. B pabome cucmemamu3suposdHsi coyuadsbHbie 0emepMUHaHMel, 8/USOUjUe HA U3-
MeHeHUe YeHHOCMHbIX YCMAHOBOK 8 cihepe poMaHmuyeckux omHoweHul (Yugposusayus Npakmuk 3HaKOMCmaed, mpaHc-
hopmayus sKkoHoMuYecKux posedl, meHOeHYUsA K UHOUBUOYAIU3ayUU YeHHOCMHbIX opueHmauyuti). Jokazeieaemcs, 4mo, He-
CMoMps HA ycusieHue NpazMamuyeckux yCMaHoBOoK, J110608b COXPAHAEM 3K3UCMeHYUAIbHYIO U SMUYECKYI0 YeHHOCMb KaK
NpocMpAaHcmMao co8MeCmMHo20 IUYHOCMHO20 POCMA U NPU3HAHUSA YHUKAIbHOCMU []py2020.

Knioueevle cnoea: 5110608b, hunocopus /1i068u, payuoHaIbLHOCMb, pacyém, 06vekmueayus, SMNAMUs, MeXUYHOCMHble

OMHOWeHUA, coepeMeHHoe 06Wecmao, SMOUUOHAIbHAA C8A3b, dMUKA OMHOWeEHUU.

BBenenne

JI1060Bb TPaAMIVIOHHO BBICTYIIAeT B KaueCTBe OJHOI 13
(byHaMeHTa/IbHBIX aHTPOIIOIOTMYECKIX KOHCTAHT, KOHCTH-
TYUPYIOLIMX 4YeJloBeyecKoe cyljectBoBaHye. Ha mpoTske-
HYUM UCTOpUM PUIOCO(CKON MBICTU TIOOOBb OCMBICIIANACH
B Pas3/IMYHBIX MOJAIBHOCTSAX — OT OHTOJIOTMYECKOTrO IPYH-
numna (ITnatoH, HeoIIaTOHU3M) 10 9THYecKoil eHHocty (V.
Kant, M. By6ep) un ¢eHOMeHa 9K3MCTEHIIMATBHOTO OIIBITA
(C. Kpepkerop, K.-II. Captp, 3. ®pomm). B coBpemeHHBIX
COLVATbHOKY/IBTYPHBIX YC/IOBUAX IIPECTAaBICHNA O TI0OBK
IIOfIBEPralOTCs 3HAYUTE/IbHON TpaHC(hOopMaLny IOf, BIVAHN-
eM yp6aHU3alOHHBIX IPOLIeCCOB, M(PPOBMU3ALIL, U3MEHe-
HUS TeHIEPHBIX ¥ 9KOHOMUYECKUX POJIel, a TakKe oOIeit
TEeHJICHIIMY K IIparMaTu3aluyl IOBCeJHeBHBIX IIPAKTHUK.

PacnipocTpaHéHHBIT B NMyOIMYHOM AUCKYpCe Te3UC O
«II00BM 1O pacuyéTy» TpedyeT CTPOroro KOHIENTYaJIbHOIO
MPOSICHEHNST: CMEIlIeHIe TTOHATUI «PacIéT» U «PalViOHaIIb-
HOCTb» TIPUBOJUT K MCK)XEHMIO 3TUYECKOTO COMepKaHUA
MEXIMYHOCTHBIX OTHOILIEHUIT U HMBEIUPOBAHUIO LIEeHHOCTH
9MOLMOHAJIbHOI 61m30cTH. Lenb HacToAI el CTaThyt — IIPO-
BECTM CEMAaHTUYECKOe M aKCHOJIOTMYeCKoe pasrpaHiyeHue
yKa3aHHBIX KaTerOpMil, IPOaHaIN3UPOBATh STUYECKUE PU-
CKV OOBeKTMBALMM IApTHEPA B COBPEMEHHBIX IPaKTMKaxX

IIOCTPOEHVSI OTHOLIEHUII, a TakkKe O0OCHOBAaTh IJEHHOCTD
MOOBM KaK IPOCTPAHCTBA B3a¥MHOTO IpPU3HAHUA U CO-
BMECTHOTO Pa3BUTHUA TMYHOCTI.

Mertoponorn4yeckoii OCHOBON WMCCIENOBaHUA BBICTYIA-
0T 97IeMEeHTbI (PeHOMEHOTOTMYEeCKOTO MOAXoAa (aKIeHT Ha
HeITOCPEeICTBEHHOM OIIbITeé MEXKINYHOCTHOTO B3aUMOJeli-
CTBUA), STMKOAKCUONOTUYECKOTO aHamm3a (paccMOTpeHMe
MOOBY KaK IJeHHOCTHOTO OTHOIIEHNA) U COLMOIOTNYeCKO
yHTepnperanuy (y4€T MaKpOCOLMaNbHbIX (paKTOPOB, BIMA-
IOLIMX Ha TpaHC(HOpMaLMIO MOJeieil OTHOLICHMIT).

Pacué€r u panuoHanTbHOCTb: CEMAHTUMKOKOHIENTYAIb-
HO€ pasTpaHMIeHIEe

B 00bI/IeHHOM $I3bIKe TepPMMHBI «pacyéT» U «pallfiOHaIIb-
HOCTb» HEpPeIKO UCIIONb3YI0TCA KaK CHHOHVMUYHbIE, OJTHAKO
B QpumocohcKoITMYECKOM KOHTEKCTe OHM 007TaflafoT IMpYH-
LAIIMAIBHO PA3/IMYHON CMBICIIOBOJ HATrPY3KOIA.

ITox pac4€TOM B KOHTEKCTE MEX/INYHOCTHBIX OTHOIIE-
HUJI HOHVIMAeTCs yTYINTapHAs CTpaTerus BbIOopa mapTHEPa,
IpefIonaraomas pegyKuuio JUYHOCTM K COBOKYIHOCTHU
M3MEepPUMBIX apaMeTPOB: COIMATbHOIKOHOMIYECKOTO CTa-
Tyca, MaTepMaNTbHOIO [IOCTATKa, PENPOAYKTUBHOTO IIOTEH-
I[MajIa, BHELIHUX XapaKTePUCTUK M MHBIX (PYHKI[MOHATbHDIX
aTpubyTOB. B paMKax JaHHOI MOV NMapTHEP BBICTYNAET



ObLecTBo3HaHue

He Kak CyOBeKT, OO/Mafaroluil BHYTPEHHEIl IeHHOCTbIO,
a Kak 00beKT, obmafamomuil HabopoM IOIE3HBIX CBOVICTB.
Taxoii mopxoy KoppenupyeT C KOHIeNIuel MHCTPYMEHTa/Ib-
Hot panuonansHOCTH (M. Bebep), rie meHHOCTD ompeperns-
eTCst Yepes MOJIe3HOCTD, a He Yepe3 IPU3HAHNE JOCTOMHCTBA
JIMYHOCTHL.

ParioHanbHOCTD B chepe OTHOMIEHWIT TPAKTYETCsT KaK
pedriekcuBHas CIIOCOOHOCTD CYyObeKTa K OCO3HAHHOMY BBI-
60py, 0OCHOBAaHHOMY Ha IIOHMMAHNU COOCTBEHHBIX IIEHHOCT-
HBIX OPMEHTUPOB, JMYHOCTHBIX TPAHMUI] ¥ HOTPeGHOCTE,
a TaK)Ke Ha YBOXEHMNM K aBTOHOMMM U YHUKa/IbHOCTH JIpy-
roro. PanjuoHa/IbHbIIT TOAXOJ, He IPEAIoNaraeT OTPUI[AHNS
SMOLMOHA/IbHOV COCTABJIAIOLIEN, HO IIO3BONAET CTPYK-
TYpUPOBaTb OXMAHUSA, MMHUMUSHPOBATb KOTHUTVBHBIE
VCKQKEHNsI M U30eraTb NeCTPYKTMBHBIX CLIEHApPNEB B3amu-
mopeiicTBusa. Hampuwmep, pedrekcust Hap cOOCTBEHHBIMM
OTpeOHOCTSIMM B 6€30MaCHOCTH, TOATEPIKKE VTN COBMECT-
HOM PasBUTUM SB/IAETCS IIPOSIBICHUEM IICHXOIOTMYIECKOI
3pE/IOCTH, @ He YTUINTAPHOTO pacyéra.

Takum 06pasoM, KPUTHKA «TI0OBU IO PACIETY» HAIIPAB-
JleHa He TIPOTHB 3[[PAaBOTO CMbIC/IA WM PeIeKCUBHOCTH,
a IPOTHUB PENYKIUN IMIHOCTY 10 PYHKIMOHATBHOTO HabO-
pa xapakTepucTuK. PasrpaHnyenne JaHHbBIX IOHATNI II03BO-
seT U30eXaTh MOMEHbI TUUECKOTO COfIeP>KaHNs OTHOIIIe-
HUIT TPAarMaTUIeCKUMU COOOPasKEHSIMIL.

JIr060Bb Kak mpeofoneHne 00beKTMBaMIL: STUKO(e-
HOMEHOJIOTMYeCKast MePCIeKTUBa

LleHTpanpHOMI STUYECKON NPOOIEMON T COBPEMEHHOTO
HOHVMMAHVSI TIOOBY SIBJISIETCS TEHAEHLVS K 0OBEKTMBALINI
mapTHEpPA, KOTOPast IPOSIB/LSIETCS B BOCIIPUATIN PYTOTO Ue-
JIOBeKa KaK CPefCTBa [JOCTIDKEHNST COOCTBEHHBIX Ile/Iell Min
YIOB/IETBOpeHUst oTpebHOCTell. [laHHAs TeHMEHIUs BCTY-
I1aeT B IPOTUBOpPEYNEe C [yMaHICTIIECKOI TPAKTOBKOII JII00-
BJ KaK aKTa IPM3HAHKA LEHHOCTH [Ipyroro Kak caMoLeHHO
JIMYHOCTIL.

C Touku 3peHMsi (DEHOMEHONIOTUN MEXINIHOCTHOTO
ombita (M. Bybep, 3. JleBuHac), mopniuuHast 1060Bb KOH-
cTuTyupyercs yepes otHourenve «5I — Tb», B koTopom JIpy-
rOJf BOCIIPMHMMAETCS He KaK 00'beKT, a KaK paBHOIIPABHBIII
CyOBeKT B3aUMOJIEICTBIS. B 9TOM KOHTEKCTe TI060Bb Ipef-
[OJIaraeT CaefyIolyie CTPYKTYPHbIE KOMITIOHEHTBI:

- IlepuenTuBHAS OTKPBITOCTD — CIIOCOOHOCTD BOCIIPH-
HIMATh ITapTHEPA LIeJIOCTHO, BK/II0YAS €ro Ys3BUMOCTI 1 He-
COBEpILIEHCTBA, 6e3 CTPeM/IeHNs K UX MHCTPYMEHTAIbHOMY
VICIIO/Ib3OBAHNUIO VTN IIPUHYAUTEIBHOI KOPPEKIUIL.

— JIuanorm4HocTh — B3aMMOJENICTBYE, OCHOBAHHOE Ha
B3aMMHOM IIPU3HAHNM, TOTOBHOCTY CJIBILIATD 1 OBITH YC/IBI-
IIAHHBIM, @ He Ha Ka/IbKy/IALUN BKIA/IOB 11 BBITO.

- Iuddepennmanya nmwob6Bu 1 (PU3NOTOTNIECKOTO
BJI€YeHIsI — IIPM3HAHME MHOTOMEPHOCTI OTHOLIEHNI, B KO-
TOPBIX CEKCYyaJIbHOE BJI€UEHNE BBICTYIAET JIUIIb OXHUM U3
ACIIEKTOB, He MCYEPIIbIBAIOLINM CofiepyKaHue mo68u. Caefe-
HIte TI00BU K (PU3MOIOTIeCKOMY KOMIIOHEHTY WM K MeXa-
HI3MY COL[MA/IbHOTO KOHTPOJIsI 00eCIieH1BaeT e€ HpaBCTBEH-
HYIO U 9K3VUCTEHI[UA/IBHYI0 COCTAB/LIOLIYIO.

Ob6bexTnBanys mapTHEPA, HANPOTUB, COOTBETCTBYET
ornourernio «I — Ono» (M. Bybep), rie [Ipyroit nnmaercst
CyOBEKTHOCTI ¥ paccMaTpyBaeTcs Kak pecypc. IIpeopore-
HIte 00beKTUBALNY TPeOyeT PasBUTHUs IMIIATUIECKUX CIIO-

cobHoCTell, pedrmekcuy COOCTBEHHBIX MOTUBOB 1 TOTOBHO-
CTH K ySI3BUMOCTI B OTHOIICHUSIX.

Coumanbubie paKTOpPbI TPAaHCHOPMAIN IpPeACTABIe-
HUIL 0 TI06BM

CoBpeMeHHBIE MaKpOCOLMA/TbHbIe TEHIEHLNN OKas3bl-
BAIOT CYILIECTBEHHOE BIIsIHME Ha (OPMUPOBAHIE MOfEIeit
pomaHTHYecKux oTHouteHnit. K uncny Hanbonee 3Ha4MMBIX
($hakTOPOB OTHOCATCS:

1. IudpoBusanmsa HPaKTHK 3HAKOMCTBA. Pacrpo-
CTpaHeHNe OHJIANHIIIATGOPM I 3HAKOMCTB CIIOCOOCTBY-
eT (GOPMMPOBAHUIO «KYABTYPBI MPOMCTBIBAHMS» (Swipe
culture), B pamMkax KOTOpOIT OljeHKa MOTEHI[MAIbHOTO Iap-
THEPA OCYIIECTB/ISIETCS HA OCHOBE MMHMMAIbHOrO Habopa
maHHbIX (ororpadmu, KpaTkie aHKeTbI). ITO YCUINBAET
TEH/EHIIMIO K IOBEPXHOCTHOII OLIeHKe I CII0COOCTBYeT 06D-
eKTUBALUY, IOCKOJIbKY BM3ya/IbHBII 06pas u (opmanbHbie
XapaKTEePUCTUKA CTAHOBSTCS [OMVUHUPYIOLIMMI KPUTEPUsi-
MU BBIOODA.

1. Tpancopmanus skoHomudeckux poneit. Co-
BMECTHOE BefjeHIe XO3SIICTBA U PACIIpefie/ieHue PecypcoB
TpebyIT 06CyX/eHNs (PMHAHCOBBIX BOIIPOCOB, YTO MOXKET
yCUIMBATh aKLEHT Ha MaTepManbHOM CTOPOHE OTHOIIEHUI.
ITpu 5TOM 3KOHOMMYECKAs! PALMOHAIBHOCTD B IIAHUPOBA-
HUM ObITAa He [O/DKHA IIOAMEHSTb 9TUYECKOe COflep)KaHNe
OTHOILEHNIA.

2. VImpuBupyanusanys L€HHOCTHBIX OpMEHTAaLIMIA.
B obuecTBe, rie camopeanm3anus U IMIHbIT KOMGOPT cTa-
HOBSITCS TIPMOPUTETHBIMY LIEHHOCTSIMM, JIIOAY Yallje MIYT
HapTHEPOB, KOTOPbIe HEe MPEISITCTBYIOT MX PasBUTHIO. JTa
TEHJEHLMS MOXKeT WHTEPIPETUPOBATHCS KaK «Pacdéry,
OfIHAKO B JICIICTBUTENBPHOCTY OHA OTPaXaeT MOTPeOHOCTb
B PaBHONIPABHOM IAPTHEPCTBE U B3AVMHOM YBAXKEHNN
aBTOHOMMIL.

Ba’KHO IIOAYEPKHY T, YTO YKAa3aHHbIE TEH/ICHIINN He CBU-
JIETeTIbCTBYIOT O «MCYE3HOBEHUI» MCKPEHHel! M06BM, a yc-
JIOXKHSIOT e€ peanusannio, Tpedyst oT HapTHEPOB GOIbIIIel
9MOL[MIOHA/IBHOI KOMIIETEHTHOCTH U PeIEKCUBHOCTIL.

JI060Bb KaK MPAaKTUKA SMIIATII 1 IPUCYTCTBUS

Ounocodckoe moHMMaHME THOOBM KaK CO3MIATENBHON
CIU/IBI OIMPAETCsI Ha KOHIIEMI[MIO 9MIIATHYECKOrO MpPUCYT-
CTBUSL — CHOCOOHOCTI OBITH PALOM C JIpyrum, He HbITAsICh
€ro Iepeie/IaTh WIM UCIO0/Ib30BaTh. B TaHHOM KOHTEKCTe JIi0-
60Bb TPAKTYETCs He KaK TACCUBHOE YYBCTBO, @ KAK AKTUBHAs
IPAKTMKA, BKTIOYAIONIAs C/IeAYIOL/Ie KOMIIOHEHTDL:

- HeoneHouHoe caymaHme — yMeHue BOCIPUMHUMATD
C7I0Ba 1 SMoLuM mapTHEpaA 6e3 HeMeNIeHHO MHTepIpeTa-
LM, COBETOB W/IV KPUTHKI, KOT/]a 9TO He TpeOyeTcs.

- TOTOBHOCTBD K yA3BUMOCTHI — CIIOCOOHOCTD IIPOSIBIIATD
CBOM MCTVHHBIE YyBCTBA I IIEPEXIBAHIS, OTKA3bIBAsCh OT
3AIINTHBIX POTIEN «CUIBHOTO» WIIV «U[I€aIbHOTO» TAPTHEPA.

- IIpunATHE OTBETCTBEHHOCTU — OCO3HAHIME COOCTBEH-
HOI1 pO/IN B IHAMMKE OTHOLIEHMII M OTKA3 OT IIepeK/IaiblBa-
HIS BUHBI Ha IapTHEpA.

Takass Mofmenp MIOOBM He OTPUILIAET HamM4re OBITOBBIX
TPYAHOCTEN ¥ KOH(INKTOB, HO PAaCCMaTPUBAET MX KaK IPO-
CTPAHCTBO J/Is1 COBMECTHOTO POCTA ¥ YIIyO/IeHMsI B3aMMO-
HOHMMAHMsI, @ He KaK OCHOBAHE /s B3aMMHBIX IIPETEH3UIL.
JTr060Bb KaK HpaKTMKa IPUCYTCTBUA IIPEAIOIAraeT MOCTO-
SIHHOE YCUJIME 110 HOfeP)KaHNIO ANAJIOra, IPUSHAHWIO YHI-
Ka/IbHOCTH J[Pyroro u pa3BUTHIO CIOCOOHOCTI K SMIIATHIL.
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3axnioueHue

IIpoBen€HHbIN aHAMN3 IO3BOJIAET CLENATh BBIBOJ, O TOM,
9TO T000Bb B COBPEMEHHOM OOIECTBE EIICTBUTENBHO
CTA/IKMBAETCA C BbI30BAMM IIPAarMaTMU3alMM U ITOBEPXHOCT-
HOCTH, 00YC/IOB/ICHHBIMY MaKPOCOL[MAIbHBIMI TEH/CHIIs-
M. OffHAaKO 9TH BbI3OBBI HE O3HAYAIOT BHIPOXKAEHNS JII0OBU
Kak (pyHZaMeHTaIbHOI aHTPOIIOIOrMYeCKOil IeHHOCTH. Pac-
IETIUBBII TIOAXOJ OTPAXKAET CTPeMIeHne K 0e30macHOCTH
U TIPENCKa3yeMOCTH, HO He CIIOCOOeH Y OBIETBOPUTH IIIy-
OUMHHYIO 9K3UCTEHINAIbHYIO HOTPEOHOCTD Ye/I0BEKa B IIOJI-
JINHHOM HPUSHAHNI U 9MOLIVIOHAIBHON O/IM30CTH.

VctuHHas m060Bb, IOHMMaeMast KaK MIPAKTIMKA B3auM-
HOTO IIPM3HAHNSA, SMIIATUU 1 COBMECTHOTO POCTA, COXPaHAET
CBOIO 9TUYECKYIO M 3K3MCTEHIMAIbHYI0 3HauMMOCTb. OHa

CTPOUTCs He Ha pefyKuum JIpyroro fo Habopa ¢yHKuuMii,
a Ha CIIOCOOHOCTY BMJIETh ¥ LIEHUTb €r0 YHMKa/IbHOCTD, Ha
TOTOBHOCTY K yA3BUMOCTHU U J1anory. VIMeHHO B TaKOM IO-
HJMMaHMH T000Bb BBICTYIIAeT KaK yH/aMeHTaIbHasA OCHOBa
Ye/I0BEYECKMX OTHOLIEHUII, TPEeofioeBarollas UHCTPYMEH-
Ta/IM3ALMIO Y COXPAHAIONIAsA TYMaHUCTUYECKUI TOTEeHIIMA
B YCTIOBMAX COBPEMEHHON COIIMOKY/ILTYPHO JUHAMMUKIA.

Tla/pHeiiNe MCCTIEOBAHNA MOTYT OBITh HAaIIpaB/IeHbI HA
SMIMPUYECKYI0 BePUPUKALMIO TEOPETUYECKUX OI0XKEeHMUI
(HarmpuMep, TTOCPEACTBOM COIMOTOTMYECKUX OMPOCOB MIIN
Ka4yeCTBEHHbIX MHTEPBbIO), a TAKke Ha pa3pabOTKy IpMu-
KIaJiHBIX MOJeNeil pasBUTHs 3MOLMOHAIbHOM KOMIIETEHT-
HOCTU B ME&X/IMYHOCTHBIX OTHOLUIEHMAX.
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Npobnema npaBoeow KynbTypbl B Poccuitckon Pegepauunu

Hanunun Pycnan Maxcumosuy, yuawuiicst 11-20 knacca

Hayunbiii pykoBopurens: Tupauyesa Onvea Cepzeesta, yuumenv ucmopuu u 00usectnéo3Hanus
MBOY «Illxoma Ne 17» r. Poctos-Ha-lory

B cmamee paccmampueaemcs npobiema npasoeoli Kynemypsl Poccuu. V3ydaemcs noHamue npasosoli Kysnemypebl, eé
CMpyKmypa u ¢popmuposaHue. AHanu3upylomca OdHHele CoyuoIo2uYecKux ucciedosaruti, caudemenibcmayoujue o Hedo-
CMamoyHoOM yposHe npagogoll 2paMoMHOCMU 2pax0aH. Belaenaiomca 0CHOBHble NPUYUHbLI HU3KOU npagogol Kysbmypel

u npeanaeafomc;v nymu nosbiweHus npaeosoCl KyJlemypel.

Knrouesvoie cnosa: npaesosasd Kysiemypd, NpasoCO3HAHUe, anBOBOl:I HuUeunu3m, npasoeoe socnumadue, npasoeasd epamom-

HOCMeo, npasosoe zocyaapcmeo.

BBenenue

Harre 06111ecTBO HAXOUTCsI B HEIIPEPBIBHOM PasBUTHIL,
Kakfas cepa OOILIeCTBEHHBIX OTHOLIEHNIT IIOTydYaeT CBOE
pasButme co BpemeHeM. IIpaBo, kak cdepa 0611eCcTBEHHOIT
JKU3HU TOXKe HaXOAUTCA B iuHaMMKe. C KaXIbIM THEM IIpa-
BOBasl CUCTEMA XapaKTe€PU3YeTCA MHTEHCUBHBIM pa3BUTHEM:
IIPMHMMAIOTCS HOBbIE 3aKOHBI, MEHsAETCA TOAXON K M3yde-
HUIO IIPaBa KaK HayK!M, M3MEHAETCA CaMOCO3HaHMe Jofiel
B IIPaBOBOM OOI[ecTBe U Ap. B 9Toit cTaThe peyp molifeT
o mousitnu «IIpaBoBast KynpTypa» u mpobneme eé hopmupo-
BaHMA B COBPEMEHHOM POCCUIICKOM 0611ecTBe.

AKTya/bHOCTD CTaThyt 00YCIIOB/IEHA TeM, 4To KoHCTHTY-
s PO sakpensaer craryc Poccun kak mpaBoBoro rocygap-
CTBa, OIHAKO PeajIbHbI YPOBEHD IIPaBOBOII KY/IbTYPbI TPaX-
IaH He B IIOJIHOI Mepe COOTBETCTBYET 9TOMY MJieary.

OO6DBeKT MCCIENOBAHNSA: TIPABOBAs KYIbTypa KaK COLV-
aJIbHO-IIPABOBOE SIBJIEHME.

ITpenmer mccnenoBaHKA: COCTOSHME MIPABOBOI KY/IbTY-
pbI B coBpeMeHHOI Poccum.

Llerp pabOTHL: BHISIBUTD OCHOBHBIE IIP06/IeMbI hopMupo-
BaHUA IPABOBOIL KY/IBTYPbl I HAMETUTD ITyTU UX PELIeHM.

IlonATHE IPaBOBOI KYIbTYPbI

ITpaBoBas Ky/nbTypa — 9TO LI€IOCTHAs, CIOXKHAs CUCTe-
Ma, BKJIIOYAIoIas B ce0s COLMaNbHO-IIPABOBbIE YOOXK/CHS,
upen, e, OLeHKY, JeliCTBIA, OTHOIIEHM:, KOTOpble BbIpa-
XKAIOT 0blIjee OTHOLICHNE 11 TIPENPACIIONOKEHHOCTD IPaX/ia-
HIHA, COLMA/IBHON TPYIIIIBI MM 06IIecTBa K AeiCTBYIOMet
CHICTeMe ITpaBa ¥ 3aKOHOIaTe/IbCTBA.

Bricokmii ypoBeHb IpaBOBOV KY/IBTYpbl XapaKTepeH
I/l IPAaBOBOTO TOCYJApCTBa. BpIcOKas mpaBoBas Ky/lbTypa
co3paéT OmaronpusATHLIE YCIOBU I QYHKIMOHMPOBAHNS
o61iecTBa 1 IMPABOIOPSZIKA, CIOCOOCTBYET YCBOGHUIO 3Ha-
HUIT B 0671aCTH IIPaBa, KOOPAMHUPYET MHTEPECHl TUUYHOCTH,

COLMANbHBIX TPYIIN U 00IIecTBa B IPaBOBOIT Cdepe, MO3BO-
JIIeT COIOCTABUTDH IIOCTYINKM JIIOfell ¢ HOpMaMy, IpUHA-
TBHIMU B O0IIECTBe, @ TAaK)Ke IIOMOTaeT OTHOCKUTEIBHO OIIpe-
menuTh Oymyliee HaIlpaBeHMe PasBUTUS CUCTEMbI IIpaBa
1 3aKOHOZIATe/IbCTBA.

ITpo6nema npaBoBoit KynsTypsl B Poccun

B crarpe 1 Koncturyuun PO rosopurca: «Poccuiickas
Depepanust — Poccust ecTh AeMOKpaTideckoe defepaTrs-
HOe IMPaBOBOE TOCYAAPCTBO C PecrybnmKaHckoil Gopmoit
npasneHus». [1] KiaioueBbIM, B JTaHHOM KOHTEKCTe, SIBJISI-
erca cnoso «IIpaBoBoe rocymapcTBo». VIMEHHO 11 TpaBo-
BOTO TOCY/lapCTBa M HY>KE€H BBICOKUII YpOBEHb IIPaBOBON
KYJbTYPBL.

OpnHako, HECMOTPsA Ha KOHCTUTYLMOHHOE 3aKpeIllieHNe
cTaTyca IpaBOBOIo rOCY/jApCTBa, peanbHOE COCTOsIHNE TIpa-
BOBOI Ky/IbTypbI B Pocciu BhI3bIBaeT 060CHOBAaHHYIO TPEBO-
ry. O6paTiMcs K JaHHBIM COLIVOJIOTMYECKUX UCCTIeOBAHMIL.

Ilo pesynrbraraM oIlpoca aHAaIUTUYECKOTO I[eHTpa
«HAOV» npu nopgepxke HanmonanpHoit IOpupmyaeckoit
Cryx6s1 «kAMYJIEKC» (Onpoc 6b11 mpoBefieH B 46 peruo-
Hax Poccun, 6bumn onpourers! 1600 deoBeK, BO3PAcTOM OT
18 7eT) MH/IEKC IPAaBOBOII IPAMOTHOCTY COCTABUI 54 ILIL U3
100 BO3MOXXHBIX. Pe3ynbrarTpl 1mokasanu, 4TO KaXKJIbIil Tpe-
TUII POCCUAHVH OLIeHMBAET YPOBEHDb CBOMX IIPABOBBIX 3Ha-
HIIT HUDKe cpefgHero. 31 % pocCusAH OLEeHMIN CBO YPOBEHb
IIpaBOBOJI I'PAaMOTHOCTM KaK HU3KUII MM HIDKE CPENHErO.
Tonbko 13 % ckasanmy, 4TO XOPOIIO 3HAIOT CBOM IIpaBa ! To,
KaK MX 3alMIIATh B [IOBCEJHEBHOI KU3HN. [2]

IIpuBenénnas CTaTUCTUKA IO3BOMAET CKa3aTh, YTO yPO-
BeHb NPaBOBOIl KyIbTyphl B PD HeZOCTaTOYHO BBHICOKMIL.
MHorue rpakfjaHe MOT'yT He 3HaTb OO/IBIINHCTBA CBOYX IIPAB
u croco6a 3amuTuTh ux. OTCyTCTBUE MPABOBOIL KY/IBTYPBI
MOXET CIIOCOOCTBOBATh POCTY MIPECTYIHOCTH, PACIpPOCTpa-
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HEHMIO TIPAaBOBOTO NPOM3BOJIA ¥ HAPYLIEHNUIO IIPAaB IPaXK/jaH
CO CTOPOHBI IPE/ICTABUTE/IEl BIACTHBIX CTPYKTYP.

Teky1iee nono)xeHne MpaBoBOl KYIbTYPbl B COBpEMEH-
HOM POCCHIICKOM 001iecTBe MOXeT OBbITh 00YCIOBIEHO Psi-
[OM IPUYMH.

- Hcmopuueckoe paszsumue. VICTOKM TIPaBOBOM KyJb-
TYpbl HaXo#sAT cebs B 9II0Xe CaMOJEp)KaBus, KOIZIa IPaBoO
IIOHMMAJIOCh, He KaK MHCTPYMEHT 3allMThl Ye/IOBEKa, a KaK
BonA rocyfmapA. B mepmonm cymectBoBaHma CoBETCKOTO
Coro3a, IpaBo HOCWIO B OOJIBIIENl CTENEHN WHCTPYMEH-
TAJIbHBII XapaKTep, a IpaBa IPaKfAaH B psfe cdhep HOCUIN
mekmapaTtuBHbIil XapakTep. IToce pacraga CCCP 3akoHOfa-
TeIbCTBO (GOPMIUPOBAIOCH (PAKTUIECKY 3aHOBO, YTO CO3/A/I0
CUTYAL[UIO IPABOBOII HEOIIPEeIEHHOCTH U He CII0COOCTBO-
B0 (OPMMUPOBAHUIO YCTONYMBBIX HABBIKOB IIPABOBOTO
TIOBEfIEHMA.

- Heodosepue zpanoan x npasonpumerenuro. Y 3Hauu-
TETIbHOJ YacTM B3POC/IOrO HaceNleHUs CIOKUIOCh MHEHME,
YTO IpPeACTaBUTE/NN MYHUIUMIIAIbHBIX M IPAaBOOXPAHNUTENb-
HBIX OPTaHOB YaCTO He BBIITOMHSIIOT JO/DKHBIM 00pasoM cBOU
00513aHHOCTHU ¥ IPEBBIIIAIOT CBOU JOINYCTUMbIE IIOTHOMO-
Y1151, TEM CAaMbIM HapyIlas IpaBa HaceleHN .

- Tpyonocmo 1opuduueckoeo s3vika. Ilo pesynbraTam nc-
crnegoBanust JTaboparopun 0OpUANIECKOTo Au3ariHa GpaKyib-
TeTa mpasa HIY BIIID, 0Hy6HI/IKOBaHHbIM B 2020 ropy, oKo-
710 70 % rpaxkfjaH C BBICIINM 0OpasOBaHMEM He MOTYT IIOHSTD
TEKCT 3aKOHa 6e3 I0pUAIIeCKOIl HOMOIIN. TO 03HAYAET, YTO
[aKe TPV HAIMYIMIU XKeTAHNUs Pa3obpaTbcsi B CBOMX HpaBax
Y€/IOBEK CTATIKMBAETCS C TEKCTOBBIM OapbepoM. [3]

— HecosepuieHcmao 80cnumanust u 06pasosanus 6 npaso-
801 chepe. B 60mpLIMHCTBE YIeOHBIX 3aBEIEHNUIT IIKOIBHOTO
YPOBH I0pUANYECKIe HOPMbI M3yYalOT MMIIb B Ka4eCTBE Te-
OpETUYECKOIT OCHOBBI, 6€3 IIPAKTUYECKOTO MPUMEHEHNSL.

- JlononHutenbHbIM (PAKTOPOM BBICTYIAET CeMeiTHOe
BocmuTaHue. [nmepomneka u nnireHre pebEHKa caMOCTOS-
TEIbHOCTI B IPUHSATUY PeLIeHnT GOPMUPYIOT NPasosoLi UH-
panmunusm — HeCIIoCOOHOCTD U HeXXeaHMe OpaTh Ha cebst
OTBETCTBEHHOCTD, IIPUBBIYKA XK/ATh, YTO IIPOOIEMY PELINT
KTO-TO JIPYTOil — POJUTEIND, YIUTENb, TOCYAPCTBO.

- Hugposas cpeda: CoBpeMeHHbIE TEXHOTOTUY JOCTUITIN
TAKOrO MAacIITa0a, YTO MHTEPHET U COL[UA/IbHBIE CETI OKA3bI-
BAIOT 3HAYMTE/IbHOE BIMAHME B )KU3HM MHOTMX JIIofielt. B un-
TepHeTe IIpaBOBble HOPMbI Pa3MbIBAIOTCA: AHOHMMHOCTD
CHIDKAET OLIyIleHMe OTBETCTBEHHOCTH, a BMPYCHBIN KOH-
TEHT 4acTO POPMMPYET YCTAHOBKY: «BCE TaK JEMAl0T» MIN
«3a 9TO0 MHe Hudero He 6ymer». CTapble MHCTUTYTHI TaKue
KaK CeMbs, IIKOJIA, TEPSIIOT BIVSIHNUE, 2 HOBbIE B /INIie LU(PO-
BBIX IUIAT()OPM He BBIITOMHSIIOT BOCIUTATEIbHON QYHKIIUIL
MO)KHO CKa3aTb, YTO CO3[AETCsI PaspbIB MEX/AY (POPMaTbHO
CYIIECTBYIOIMMY ITPaBOBbIMM HOPMAaMI ¥ peaibHbIM TI0Be-
ZIleHIeM MOJIOJIEXKIA.

Ecnn ypoBeHb IpaBOBOIl Ky/IbTypbl OyAeT majarh, TO
3TO MOXXET IIPUBECTU K COCTOSHMIO 1PAB06020 HUSUNUIMA —
dhopMbI 001IECTBEHHOTO CO3HAHMISI, TIPU KOTOPOIT MPOMCXO-
IUT OTPUIJaHME ITpaBa KaK COIMATbHOTO MHCTUTYTA.

Y1065l N36€KaTh IOJOOHOTO ABJIEHN A, HEOOXOIMMO IO -
HUMATh yPOBEHDb IPABOBO KY/IbTYPBbI.

IIyTi noBpIleHNs NIPaBOBOIl KyIbTypsl B PD

[TpaBoBast KynbTypa (GopMUpPYyeTCst IOf, BO3MHENCTBUEM
MHOXeCTBa (PaKTOpPOB, TAKMX KaK: BOCIUTAHIE B CEMbe, Ka-

4ecTBO 06pasoBaHNs, IIOHATHOCTb 3aKOHOJATEIbCTBA, fesi-
tenbHOCT> CMM 1 1ip.

YroOBI MOBBICUTH YPOBEHb IIPABOBOII KyIbTypa B Poc-
cnu, HeoOXOANMMO OCYIECTBUTD Psifi OHpeRe/IEHHBIX Ieil-
CTBMII ¥ MEpOIIPUATHUI, HAIIpaBJIEHHbIX Ha [IOJbeM IIPaBOBOI
rpaMoTHOCTI. OCHOBBIBASICH HA BbIIIECKA3aHHOE, IPE/ICTAB-
JIIeTCs. BO3MOXKHBIM BBIJIETUTh CTIefyIOlyie HallpaB/lIeHNs
MOBBIIIEHNA IIPABOBOIL KY/IbTYpbl B PD:

1.  Cucmemnoe npasosoe npocéeujexHue 6 WKONAX.
[TpaBoBOe BOCHMTaHME JO/KHO OBITH HENPEPBIBHBIM 1 Ka-
yecTBeHHbIM. [IIKOIbHMKY JO/IKHDI M3y4YaTh He TOJIBKO CaMy
TeopeTH4ecKyie HOpMbI IPaBa, HO M IPAKTUYeCKOe IIPUMeHe-
HUe CBOMX IIpaB B KM3HU. B IIKO/TaX MOXXHO OCYILEeCTB/IATD
MHTEPAKTUBHDIE 3AHATHUS, Pasbop peanbHbIX >KM3HEHHBIX
CUTYaLMil, KBU3bl, YCTPaMBaTh IIOCTAHOBKU IOPUUMYECKIX
mporeccoB. Takyke MO>KHO OPIaHM30BbIBATb BCTPEUN IIKO/Ib-
HUKaM C JeiCTBYIOIIMMI OPUCTaMM, KOTOpble Ha CBOEM
OIIBITE CMOTYT PaccKasaTb, KaK paboTaioT mpasa u obs3aH-
HOCTH I'PaKJaHMHA.

2. Ilosvuuenue ypoeHs 00CmynHocmu npasosoti uH-
dopmayuu. Paree 6bI/I0 OTMEYEHO, YTO MHOTMM TPKTaHAM
TSDKEIO BOCHPMHUMATD IOPUANYECKMe TeKCTbL. i Toro
4TOOBI PelnTb 9Ty MpobIeMy, HY)XHO PACUIMPUTD YCIYIN
6eCIIaTHOI IOPUANIECKON HOMOLIN, ¥ CHEIAaTh OpUande-
CKJIe YCIIYTH B 1Ie7I0M 6071ee JOCTYITHBIMIL.

3. Pedopmuposarue cuctmemvl npasooxparumens-
HbIX op2ano6. Heob6xonmmo co3aBaTh MporpaMmbl OBBIIIE-
HUS TPAMOTHOCTH COTPY/JHMKOB IIPAaBOOXPaHMUTEIbHBIX Op-
TaHOB, a TAK)Ke IIPOBOJIUTD PETy/IAPHbIE IPOBEPKY HA 3HAHNE
IIPaBOBBIX HOPM ¥ Ha YPOBEHb MX KOMIIeTeHUMu. [lj1d Toro
4T06BI M36€XaTh AeduITa Kaf[poB B IPaBOOXPAHUTEIbHBIX
opraHax, TpebyeTcs yIydIaTh YCIOBYUsI PabOThl COTPYAHM-
KOB I IIOBBIIIATD 3apabOTHBIE IIATBI TOCYAAPCTBEHHDIM CITy-
JKAIIMM, A TAKXKE YBeIMINTD OIO/PKETHBIE MeCTa Ha COOTBET-
CTBYIOILVE YueOHbIe HAIPABIECHNA.

4. Adanmauus x yugdposoii cpede. B uensix pasputs
IPaBOBOrO0 MH(OPMAIIOHHOTO CEKTOPa MOXXHO OpraHMu-
30BaThb MHTEPAKTUBHbIE OHJIAIH IIPOEKTBI, KOTOpble OyAyT
Halle/IeHbl Ha PasBUTIE IIPABOBOI TPAMOTHOCTY HaceNeHus,
IIOMOTaTh HE3HAIOIIMM I'Pak[jaHaM pellaTh CBOM IIPaBOBbIE
mpo6/IeMbl 1 0OBSCHATD HOPMBI IIPABa MOHSATHBIM SI3BIKOM.
Oco6oe BHMMaHNMe TpeOyeTCcs yeMUTh MPaBOHAPYLICHIAM
B CeTV MHTEPHET, FOCYJapCTBY HY)XHO YCMIUTH IIPaBOBOIA
KOHTPOZb B MHGOPMALMOHHOI Cpefe, YTOOBI MpemoTBpa-
TUTh MHOTOYVC/IEHHBIE IIPABOHAPYLIEHNMS TaKye Kak: Oyi-
JIVIHI, 9KCTPEMU3M, PaclpOCTpaHeHNe 3aIpPeIeHHOIO KOH-
TEHTa U T. [I.

Takum 06pasoM, 4TOOBI MORHSITH YPOBEHb IPABOBOIL
KY/IBTYpbI, HEOOXOLUMO COBEPLICHCTBOBATb TEKYI[YI0 CH-
CTeMy IIpaBa M aKTUMBHO IIOAK/IIOYATb MHCTUTYTBI 06paso-
Banus, CMV, rpaxgaHcKoro ofijectBa B 3TOT IpoOILecC.
TocymapcTBO Ha JaHHBIN MOMEHT CTapaeTCA Pa3BUBATH IIpa-
BOBYIO KY/IBTYPY, OZHAKO, YTOOBI POCT IIPABOBOII KY/IBTYPBI
ObUT 60/Iee BBICOKMIL, HEOOXOMVIMO YAE/IATh 3TON Mpobieme
6orblilee BHIMAHNUE, YeM Ha TaHHBII MOMeHT. O61mmmn ycu-
JIMAMU HaJlo CTPEMUTBCS K TOMY, YTOOBI BBICOKAsI IIPaBOBas
IPaMOTHOCTb CTajIa 9aCThI0 KyAbTYpHOro Koga Poccuiickoit
Denmepanunin.
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UHPOPMATUKA

becwoBHan Hasurayuna Mexay OTKpbiTbiIM NPOCTPAHCTBOM
U noMeuieHueM Ha ocHose uHTerpauuun GPS n Wi-Fi

Mamonmos Imumpuii Tumyposuu, yuawsuiicst 11-20 knacca
MAOQOY «JIuueit Ne 6» . Muacca (YensOunckas 061acTb)

Hayunbiit pykoBogurens: Kynvosaxuna Onecst Apkadveena, nedazoz 00noiHumenvHozo o6pa3osanus
MAY 1O «[Tom setckoro TBopyecTBa «lOHOCTH» MMeHNM akafemuka B. 1. MakeeBa» (r. Muacc)

B cmamese paccmampugaemca 3a0aqya HenpepviBHO20 onpedesieHUs NOJIOXEeHUs NOIb308ameris npu nepexode Mexoy om-
KpbimblM NpOCMpPAaHCMeoM U 8HympeHHel cpedoll 30aHUsA. AKmyasibHOCMb UCC1e008aHUA onpedesiaemcs 02paHUYeHus-
MU CNYMHUKOB020 NO3UYUOHUPOBAHUSA 8 NOMeWeHUAX U HE06X00UMOCMbIO UCNO0/1b308AHUS JTIOKAJIbHbIX UCMOYHUKO8 NPO-
cmpaHcmeeHHoU uHgopmayuu. Lesvio pabomel gessgemcs paspabomka U 3KcnepuMeHmasibHas nposepka MobusibHO20
NpuIoXeHUs, asmomamuyecku ucnose3yrowe2o GPS 8He 30aHusa u Wi-Fi-no3uyuoHuposaHue 8Hympu Hez2o. B kauecmae kap-
moezpacghudeckoli ocHo8bl npumeHeHo APl flHdekc.Kapm, a 0na eHympeHHel nokanusayuu — cucmema FIND3. [lnsa ¢popma-
Jusayuu ucciedosaHus paccmompera fingerprint-modens Wi-Fi-no3uyuoHupogaHus Ha ocHoge eekmopa RSSI u npedsapu-
mesnbHoU paduokapmel. icneimaHus 8 o6pazosamesnvbHom yeHmpe «IT-CUBE» noka3zasnau 0uandzoH moYHoCmu 6HympeHHe20
NO3UYUOHUPOBAHUA 2—5 M U 8peMs d8mMOoMamuyecKo20 nepeKksioyeHUs Mexoy pexxumamu He 6osee 2 C.

Knroueevoie cnosa: 6ecwosHas Haguzayus, GPS, Wi-Fi-no3uyuoHuposaHue, RSSI, FIND3, BHympeHHss nokanuzayus

BBenenne

CoBpeMeHHbIE HAaBUTAIVIOHHbBIE CUCTEMBI 00€CIIEYNBAOT
oIIpefie/ieHie MEeCTOIOIOKEHS 1 TIOCTPOEHNe MapUIPyTOB
Ha OTKPBITOM IIPOCTPAHCTBE, OJHAKO IPU IIepeMelleHUN
II0/Tb30BAaTeNs BHYTPD 3[JaHMA BO3HMKAET paspblB HaBUTa-
LIMOHHOTO Ipornecca. CIIyTHUKOBbIE CUTHAIBI OCTAOIAI0TCA
CTPOUTENIbHBIMY KOHCTPYKIVIAIMY ¥ TIOfIBEPKEHDI BIIVAHUIO
OTPa)XEHNUII ¥ MHOTOITyT€BOIO PAacHpOCTPaHEHUsA, BCIIef-
crBue yero GNSS/GPS He Bcerma obecreunBaeT HeOOXOMM-
MYIO TOYHOCTD B IIOMelleHusax [1; 2].

IIna BHyTpeHHell HaBurauuy npumeHnsrca Wi-Fi,
Bluetooth, RFID, ynbTpalinpoKOIOIOCHbIe CUCTEMBI, KOM-
MIBIOTEpHOE 3peHyIe Y MHEepIaabHble MeToAbl. OTHVIM U3 pac-
IIPOCTPaHEHHBIX IoaxonoB sABnderTcss Wi-Fi fingerprinting:
Ha 3Talle KamnOpoBKu GopMupyeTcs pajuokapra o0beKTa,
CBA3BIBAIOIIAsI KOOPAWHATEI C XapaKTePUCTUKaMM IPYHNIMA-
eMBIX CUTHAJIOB, @ B paboueM pexxyMe TeKylyue M3MepeHus
COIIOCTAaBJIAIOTCSA C 9TAJIOHHBIMY JaHHbIMU [2; 3]. [Tpeumy-
IIECTBO TAKOTO MTOJIXO/Ia COCTOUT B BO3MOXKHOCTM UCIIOTH30-
BaTb CYyLIECTBYIOIIYIO OeCIPOBOAHYIO MHPPacTPyKTypy Oe3
YCTaHOBKM CHELMa/TN3YPOBAHHDIX MasKOB.

B Hacrosieit pabote paccMaTpuBaeTCs 3ajada He IIpPO-
CTOJ BHYTpeHHel! ToKaM3anmy, a obecredeHs HellpephiB-
HOCTYM HaBUTAIlMM B CMEIIAHHOJ Cpefie «yIuila — IIOMe-
meHue». I1oaTomy 3¢ (eKTMBHOCTD CUCTEMBI OLleHUBAETCs
COBOKYITHOCTBIO TIOKa3aTesell: TOYHOCTBIO OIIpefie/ieH s 110-

TO>KEeH!UdA, BPeMEHeM Ilepexofia MeX/y peXUMaMu U CTa-
O6VIPHOCTBIO ITOJIb30BATETHCKOTO CLIEHAPYSL.

Lenp uccnemoBanusi — pa3paboTaTh U WUCIBITATh MO-
61IbHOE IPUTIOXKEHME 6eCIIOBHOI HABUTALIMN, aBTOMATIYe-
CKM mepekmovaromeecss Mexnay GPS-nosunyonnposanueMm
Ha OTKpbITOM IpocTpancTBe u Wi-Fi-nosunmonuposanuemM
BHYTpM 3[jaHuA. JInd DOCTVDKEHUA LieM MOCTaBJIeHbl 3afia-
yy: TNpoaHanu3upoBaTh orpaHmdenua GPS; uccnemosarhb
npuHnyn Wi-Fi-nokanusauny; peannsoBarh NporpaMMHYIO
APXUTEKTYPY; BBIIOTHUTD KaIMOPOBKY BHYTPEHHEN KapTbl;
IIPOBECTH MOJIeBbIe UCIBITAaHUA U TPOAHANU3NPOBATh MOJTY-
YeHHbIE Pe3y/IbTaThl.

1. MeTomonorns MCCIeT0OBaHI

Vccnenyemas cucreMa paccMaTpuBaeTCs Kak ruOpugHas
cUCTeMa NO3ULJMOHNPOBAHMA, B KOTOPOJI pasHble ICTOYHU-
KM KOOPAMHAT MCIONb3YIOTCA B 3aBUCUMOCTU OT YCTOBUIA
cpenbl. Takoi IIOXOJ] COOTBETCTBYeT HallpaB/IeHUIo seamless
positioning, rme GNSS fononuaerca WLAN-curnanamu aia
COXpaHeHUsI pabOTOCIIOCOOHOCTH TOKATU3AI[UY B TIEPEXO]I-
HBIX ¥ 3aKPBITBIX 30HaxX [1].

ITomo>keHre TONMb30BATENA Ha IUIOCKOCTM OOBeKTa
o6o3HaunM P=(x,y). B Hapy>XHOM peXume MUCIIONb3yeTCs
onenka P_GPS, mony4yaemas NmO CHOYTHMKOBBIM JIaHHBIM.
JIns BHYTpEHHEro peXuMa BBe[EM BEKTOP XapaKTepUCTUK
Wi-Fi-curnanos R=(ry,r3,...,Im), Ie I; — U3MepeHHbIT ypo-
BEHb CUTHAJIA OT i-11 TOYKM JOCTYIIA.
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ApXUTeKTYypa cMcTeMbl 6eCLUOBHOI HaBUraLUn
Wnrerpauns GPS n Wi-Fi ansi HenpepbiBHOrO NO3ULMOHNPOBaHNSA
NPy Nepexoae Mexay ynuuen u nomelueHnem
BHelwHas cpepa (ynuua) | BHyTpeHHAsA cpeaa (nomeleHue)
0 FIND3
A Cryrhukn GPS/GLONASS = WiFi Touku noctyna Cucrema swyrperen |
v i 0 r noKanuzau {
] ) WiFi ganmbie e il
Feonoswun ‘ : c coren | Otpacoria, co
(wmpora, gonrora, wicota) (RSSI, MAC, uacTorsi) C pagwiokapro, onpegenenue
(s J i KoopauHar
| i e fmrrcemenl]
l GPS-panHbie KoopayHarsi (x, y)
Mo6unesHoe npunoxexue
(Android) 06paboTka AaHHBIX Toruka nep:
nosvyum
VT G ) OunsTpaus u Ynuua / /\ Mowewjexve
npeaopacoTka (GPS) (Wi-Fi)
SR RaHHeX —'\\nﬁ?ﬂ; el reoE:::::m
Wi-Fi ciarep &
REST API (FIND3) MpeoGpasosanvie l
& (hopmarT KapTsl Taiimep / nposepka
CucTema NepeKIoeHIs PEXUMOB CTaGuNLHOCTH ChrHana fepthaaakeeny ‘
|
[ Kaprut w orotpaxene ‘ Pesynirar
Ynnsa 2 Movewenve HenpepsiaHoe
o P 7w B e e
AsToMaTU4eckoe
« OToGpaxerite MapupyTa =
« Moctpoenue nytn S5
« OtoGpaxerime Texyuero TounocTs Wi-Fi
nonoxeHns 2-5 m (3R obvexTa
cnepaventa)
Puc. 1. ApX]/[TeKTypa pa3pa60TaHHOI/I CUCTEMBI 6eCH.[OBHOI/I HaBUTranumn
HHH (bOpMaHI/IE}aLU/H/I Hpouecca BHyTpeHHeFO IIo3mum- Hapy)KHaH HaBUTrauuAa mn S_ln — BHyTpeHHHH HaBUTranm:A.

OHMPOBAHMUA UCIONb3YeTCsA MPENCTABEHNE PaJVOKaAPThI
D={(Ri,Pi)}i=1¥, e Ri — Habop usmepennit Wi-Fi B n3Bect-
HOJl KOHTPOJIBHOM TOYKe, P; — e€ xoopanuarel, N — Komu-
4eCTBO KOHTPOJIbHBIX TOUeK. B paboueM pexxiMe TeKyIIit
BekTOp R comocraBsercsa ¢ D, mocie dero omnpepensercs
olieHKa ronoykeHus P. [lanHas MaTeMaTdecKasi MOJIeNb OITM -
cbiBaeT obumil fingerprint-mogXos 1 He yTBEPXK/JaeT KOH-
KpeTHblil BHyTpenHuit anroput™ FIND3, ecnu oH He 6bi1
9KCIIePUMEHTA/IbHO MICC/IEJOBaH B IIPOEKTe.

Jnsa oLleHKM KadecTBa CUCTEMBI MCIO/Nb30BaHBI [IBa
OCHOBHBIX moKasarenss. Omubka MHO3ULMOHMPOBAHNUS
OIIpefie/sIeTCs PACCTOSHNEM MeXAY (haKTIdIecKoil Koop-
nuuatoit P_f=(x_fyy_f) u omnenkoit P_e=(x_e,y_e): e=\/((x_
e—x_f)*+(y_e—y_f)?). [lns cepun usmepenuit cpeptss abco-
TIOTHasT ouMOKa MOXKET paccumMThiBaThcsi Kak MAE=(1/N)
Yei. B pmaHHOIT paboTe MCXOfHDbIE MaTepyanbl (PUKCUPYIOT
[MAIa30H IOTYYE€HHOI TOYHOCTY 2—5 M, II09TOMY JIOTIO/THM-
Te/IbHOE CpefiHee 3HaueHue 6e3 MCXOFHBIX NHAVBUIYaTbHBIX
M3MEPEHNI He BBOIUTCS.

Bropoit mokasatenb — BpeMmsA INepexnodeHus T_s, To
eCTb MHTepBa/l OT BO3HUMKHOBEHMU:A YC/IOBMII Ilepexofia JIo
MOsIBJ/IEHNsI KOPPEKTHOTO TO/IOKEHNs B HOBOM pexume. Ta-
KOV KPUTEPUIT TI03BOJISIET OLIEHMBATH MMEHHO 6€CIIOBHOCTD
II0/Tb30BATENbCKOTO MPOIIeCca, a He TOMbKO TOYHOCTb OT-
Ie/TbHBIX TeXHOMTOTHIA.

2. ApxuTeKTypa U IpaKTUIecKas peannsanis

ApxutekTypa npunoxennus sxiarodaer GPS-mopynb, Wi-
Fi-xanan nomydenus curnanos, cucremy FIND3, mopynn
BBIOOpa peXXmma M IOIb30BATENbCKUIT KapTorpadpuaeckuit
uHTepderic. B Hapy’>)KHOM pe>xuMe OCHOBHBIM HCTOYHIKOM
kooppuHar spngercsas GPS. Ilpu mepexose B momeleHue
NIPUIOXKEHNE UCIIOb3yeT fanHble Wi-Fi 1 pesynbraThl BHY-
TpEHHeI! IOKaMu3aun, 0ToOpaXkast UX Ha afalTHPOBAHHOI
KapTe 00beKTa.

Jloruka paboTbl MOXeT OBITh IPEACTaBIeHa KaK KOHeY-
HBIil @BTOMAT C JIByMs OCHOBHBIMU COCTOSIHMAMMU: S_out —

ITepexop S_out>S_in mpomcxomuT HpM CHIDKEHUM IIpU-
rogHoct GPS 1 Hammuum ycnosuil i BHYTPEHHETO IIO-
3UIMOHNPOBAHMS; OOPATHBIN IePeXOf] BBIMOMHIETCS IIPU
BOCCTAHOBJIEHUM YCTIOBUII CIIyTHMKOBOJ HaBuraumu. Takoe
pasfiesieHre MO3BOJAET COXPAaHUTb €NMHBIN I0/Ib30BaTe/b-
CKUit MHTepdeiic TPy CMeHe UCTOYHMKA KOOPAMHAT.

B kauecTBe KapTOrpadmuecKoil OCHOBBI UCIIONB30BAHO
API fAupexc.Kapr. Odunnanpuas moxkymentanus MapKit
mpefgycMaTpuBaeT MHTerpaumio kapt B Android-mpuio-
JKeHMs, paboTy C IO/Ib30BATENbCKUMM METKaMM M Maplil-
pyTusanyeit; SDK taxoke moppepxxupaet Java n Kotlin [4].
B mpoexTe kaprorpadudeckuil cioit NCIONb30BaH /I OTO-
OpakeHMsI TIOTIOXKEHNs TIOTIb30BATE/LsA, MAPIIPYTOB U TIO/Ib-
30BaTe/IbCKUX OOBEKTOB.

Jlyis1 BHyTpeHHell ToKanusanuy ObUIa BBIOTHEHA Kalu-
6poBka Wi-Fi-cpensl. B pasmuyuHbIx TOUKax 3maHus cobu-
panuch XapaKTepPUCTUKM JOCTYIIHBIX TOYEK JOCTYIa, ITOC/Ie
4yero ¢opmupoBanach 6asa, CBSI3bIBAIOIIAS PALMOCUTHAIDL
C IPOCTPAHCTBEHHBIMU KoopauHaTamu. Ha pabouem sTare
texymue Wi-Fi-nannble nepegasamuch cucreme FIND3 ge-
pes REST API, a Bo3BpaljaeMble KOOPAUHATEL Ipeobpaso-
BBIBAJINCh B NTOJIOKEHVE HAa BHYTPEHHeI KapTe.

BuyTpeHHss KapTa ob6pasoBarenpHoro uenrpa «IT-
CUBE» copiep>kuT ImoMeleHys, KOPUAOpbl X MapLIPyTHBIE
anmeMeHThI. Ilonb3oBarenbckuit nHTEpdec 00befnHsIEeT Ha-
PY>KHYIO KapTy 1 BHY TPEHHIOI0 CXeMY, II03BOJISAs ICKATh 00b-
€KTBI, CTPOUTD MApIIPYT U HAOMIONATD TEKYILee OIOKEHeE.

3. OKcnepuMeHTaNbHOE JICCIElOBaHIe

IToneBoe TecTMpOBaHNEe MPOBOJUIOCH B 0OpasoBaTeib-
HoM rentpe «IT-CUBE» Ha 6ase I T «FOHOCTDB». IIpoBeps-
JIICh KOPPEKTHOCTb Hapy>kHoro GPS-nosuumonmposannms,
To4HOCTb Wi-Fi-nmokanmmsannuy, aBToMaT4ecKoe IepeKIIo-
YeHMe PeXMOB, 0TOOpaKeHIe MapIIPyTa ¥ YCTONINBOCTD
nnTepderica.

Ha OTKppITOM IPOCTpAaHCTBE NPUIOKEHUE KOPPEKTHO
0TO6paXKaso IIONIOXKEHMe IIO/Ib30BaTeIsl 1 TOffiePXKIUBa-
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FIND3 Scanner

press ‘Scan
di

Family

Device:

Server

Location
(optional)

()

Instructions: Enter your family name, device and then
FIND3 £
to all nearby blue

zack’s device

https: /ifind3 internalpositioning com

living room

AL B

er will e he

and WiFi devi

schollz

LEARNING  START SCAN

not running

Puc. 2. Unrepdeiic FIND3 Scanner, ucrionbsoBaHHbiit npu kamnbposke Wi-Fi-mosuunoHnposanms

Puc. 3. BHyTpeHHsIs1 KapTa UCCIIeyeMOro 06beKTa ¢ 0TOOpaXkKeHMeM MOMeIeHNIT U MapIIpyTa

JI0 HABUTALMOHHDIN CUeHapuil. BHYTpyu 3aHMA OCHOBHBIM
KpuTepueM ObUIa TOYHOCTD IIOIOXKEHNIS, OIIPEE/IseMOro o
Wi-Fi. B ucxogaoM mpoekte 3adUKCHPOBAH AMANA30H 2-5
M. DTOT Pe3yNIbTaT Cef[yeT MHTEPIPETUPOBATh KaK 9KCIIepH-
MEHT/IbHYIO XapaKTePUCTUKY KOHKPETHOTO 06 beKTa 11 KOH-
KpetHOIT KoHuryparyy Wi-Fi-unppacTpykTypsl, a He Kak
YHMBEPCATIbHYI0 TOYHOCTb METOJA.

IIpn nmepexope BHYTPb 3/laHNS IPUTOXKEHNE aBTOMATH-
YeCKM IMepeKI0Yano MCTOUYHNUK NO3UIMOHNPOBAHNA U Me-
HAJIO IpefICTaB/IeHNe KapThl C HAPY>)KHOT'O Ha BHYTPEHHee.
3adukcnpoBaHHOE BpeMsl Iepexofa COCTABIIO He Goree 2
c. Tem caMbIM IIpOBepsiIach He TOMBKO pabOTOCIOCOOHOCTD

OTZE/IbHBIX MOMY/IEl, HO ¥ HEIPEPbIBHOCTD I10/Ib30BATENb-
CKOTO CIleHapus.

B xozme mcnblTaHuit 6p1M OGHAPY)KEHBI 30HBI C HOBBI-
meHHoi mnorpemHoctbio Wi-Fi-nosunyonnposanus. s
UX KOPPEKIUM BBIIOMHS/IACh JOMOTHUTENbHAS KanubpoBKa
FIND3. Takoxe 6b1a CKOPpPEKTIPOBaHa JIOTMKA IepeKIiode-
Hust mpu crabom GPS-curnane. B xoze paspaborku ycrpa-
HSIACh ommMOKa 3arpysKky IOJIb30BATENIbCKOM KAapTBl Ha
Android 8.0. Takum 06pa3oM, TecTHpOBaHNUE UCIOIb30BA-
JIOCh KaK MTE€PALMOHHBII 3TAIl ONTUMMU3ALUY CUCTEMBI.

Kayectso Wi-Fi-nosuimonnpoBanus NpUMHIMIINAIBHO
3aBMCHUT OT pajimocpenbl: Ha RSSI BIMAIT MHOTONMy4€BOCTD,
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Seamless Navigator(for IT-Cube)

NOCTABWUTE TOYKY

HAYATE HABUTALIMID

BEBEPX BTa}K;_f_ BHW3

Puc. 4. Intepdeiic pa3spaboTaHHOrO MOOMIBHOTO IPUIOXKEHMsI «BeCIOBHbIT HABUTATOP»

HPeIsATCTBYSA, MHTePp(EepeHIuss U M3MeHeHNsT KOHpUrypa-
uun o6bexTa [2; 3; 5]. TloaToMy mommep)KaHye TOYHOCTU
TpebyeT MeprofNIecKolt MPOBEPKY U, PV HEOOXOANMOCTH,
OGHOBIIEHNUS PaiIOKAPTHI.

4. AHanu3 pe3yIbTaTOB M OTPAHNYCHILA

[Tonmydennplit iuanasoH 2—-5 M HaXOUTCA B JUala3oHe,
KOTOPBIIT BCTpedaeTcs B uccnegosanmsx RSSI-fingerprinting

(jg] T The Wright Place Food Court
#2 min - 0.1 mi - Via Route

7y
msmun%

e

o Wight Model
EX Vi Fi

ma Wi-Fi-nosuumoHnpoBanms, OfHAKO NPsMOe CPaBHEHME
IO/KHO ITPOBOJUTBCS OCTOPOKHO 13-3a Pas/Indmil B 3jaHN-
AX, KOMMYECTBE TOYEK MOCTYINA, IJIOTHOCTYM KOHTPOJIbHBIX
TOYEK U MeTOfax oueHku [2; 3]. B mccmemyemom ob6bexTe
pes3y/IbTaT OKa3ascs JOCTaTOYHBIM JiIA MIPaKTUYECKOro Clie-
Hapus OPMEHTUPOBAHMSA IO IIOMEIEHNAM.

“ul W 400
DIRECTIONS ST~ < 5 :

= fRanger

Puc. 5. IIpumep cyljecTByIOLIEro pelleHns BHyTpeHHeil HaBuraunuu Google Indoor Maps

BakHBIM pesynbTaTOM ABIAETCA COYeTaHMe MPOCTpaH-
CTBEHHOII TOYHOCTH ¥ BpeMeH! nepexofia. Jlaxke ;oCTaTOYHO
TOYHOE BHYTpEHHee IIO3MIVIOHMPOBaHMe He obeclieyyBa-
eT 0eCLIOBHOCTD, €C/IM IPM BXOfe B 3JaHMe CUCTeMa JIIN-
TeIbHO He ompefensaer nonoxenue. Iloatomy orpanmye-
HUe BpeMeHI Iepexofia 3HaYeHNeM He Ooree 2 ¢ AB/IAETCA
CaMOCTOSTENIbHBIM KpUTEpUeM KadecTBa paspaboTaHHOTo
MIPOTOTHUIIA.

OCHOBHBIM OTpaHMYEHNEM WCCIAENOBAaHUA ABIAETCA
00BEM IKCIEPUMEHTAIbHOI BBIOOPKY. VICXOmHbIe MaTepu-
/bl PUKCUPYIOT AMAIa30H TOYHOCTU M BpeMs IepeKIode-
HUS, HO He COfepXKaT IIOJIHOTO Habopa MHAMBMAYaTbHBIX
U3MepeHU, pacipeyieNieHys OMMO0K Y JOBEPUTETbHBIX VH-
TepBanoB. [JoaToMy B cTaTbe He BBOAATCA MCKYCCTBEHHBIE
CpefiHMe MM CTAaTUCTUYECKNe TT0Ka3aTe/u, KOTOpble Helb3s
BOCIPOM3BECTH IO MMEIOIMMCS JaHHBIM.
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IlepcrieKTMBHBIM HAIIpaB/IeHNMEM ABJIACTCA pacIIVpeHue
aITOpUTMa BbIOOPA PeXXIIMa [JO OLIEHKN JOBEPUs K HECKOTIb-
KM UCTOYHMKAM KOOPAMHAT. B fajibHelIeM TaKKe BO3MOXK-
HO mpuMeHeHe ¢puibTparyy RSSI, HakoIIeHNsT BpeMeHHbIX
IIOCTIe{OBATeIbHOCTEl], IHEePIMA/IbHbIX NAHHBIX U afjallTVB-
HOTO OGHOB/IEHVSI paioKapThL. I1006HbIE METOIbI paccma-
TPUBAIOTCSI B COBPEMEHHOII TMTepaType KaK CIIOCOObI IIOBbI-
meHns ycroitanBoctyt Wi-Fi-nokamsanum [1; 5; 6].

3aknroueHne

B pesynbrare uccienoBanns paspaboTaH MIPOTOTHUIL MO-
OMIbHOI CHUCTEMBI OECHIOBHOJM HaBUTallMy, OOBENUHAIO-
it GPS-nosuimonnpoBane Ha OTKPbITOM IIPOCTPAHCTBE
u Wi-Fi-nosnnnonnpoBanme BHyTPY 3JaHNA.

OcHOBHBIE pe3y/IbTAaThl PabOTHI CIEAYIOLINE:

1. CdopmmpoBaHa apxXuTeKTypa TMOPUIHOI HaBHUIa-
1Y, B KOTOPOJ YICTOYHUK KOOPAMHAT MI3MEHAETCA aBTOMa-
TUYECKU B 3aBYCYIMOCTY OT YCTIOBVI IIO3UIIMOHMPOBaHNA.

2. JIna BHYTPEHHETO PeXMMa peann3oBaH IOJXOM, OC-
HOBaHHbIIT Ha Kanubposke Wi-Fi-cpemsr u comocTaBneHnn
TEKYIUX CUTHA/IOB C IIPOCTPAHCTBEHHOIT MOJIE/IbIO OOBEKTa.

3. B mpmnoxenue mHTerpupoBaHa Kaprorpaduueckas
ocHoBa fIHpexc.Kapr, a BHYTpeHHAA KapTa MUCCIEyeMo-
rO 3[aHWs ANAITHPOBAHA I OTOOPAKEHMS MOMEIeHMIT
U MapUIPyTOB.

4. B ycnosusax obpasosarensHoro nexrpa «IT-CUBE»
nmony4yeHa To4HOCTh Wi-Fi-nmosunmonuposanms 2-5 M.

5. Bpemsa aBTOMaTMYeCKOIo IIepexofia OT HapY>KHOTO
K BHYTPEHHEMY PEXIMY COCTaBUIIO He 6oree 2 C.

6. B xopme TecTMpOBaHMsA BBIABIEHBI M YCTPaHEHbI
OIINOKY, CBA3aHHBIE C JIOKAIM3aLMeli, IepeKIodeHeM
PEXUMOB M COBMECTIIMOCTDIO IPOTPAMMHOI YaCTH.

[TpakTuyeckass 3HAYMMOCTb PabOTBI  3aK/IIOYAETCH
B BO3MOXKHOCTH MCIIO/Ib30BaHMA Pa3pabOTaHHOTO MOAXOAa
B 00pa3oBaTe/IbHBIX YUPEKAEHUSAX U APYIUX 00BEKTaX CO
CIIO>KHOJ BHYTPEHHEN IIaHNpOBKOii. Hay4dHo-TexHmyeckoe
PasBUTHE CUCTEMbI JODKHO ObITh HAIIPaBJIEHO Ha yBelnmde-
HII€ 9KCIIePYMEHTA/IbHOI BBIOOPKI, KOMMYECTBEHHYIO OLIeH-
Ky pacipefielieHnsi OLIMOOK, YCTOYMBOCTD K M3MEHEHM-
sIM pagmocpensl u 6omee TecHoe ob6benunenre GPS, Wi-Fi
U MHEPIMa/IbHBIX JJAHHDIX.

Tabmuua 1. PesynbraTsl 9KCIIEPUMEHTAIBHOTO TECTUPOBAHMS

Mokasatenb Pesynbrar UHTepnpertauna
ToyHocTb Wi-Fi-no3numoHnposaHus 2-5m JKCneprMeHTanbHbIV AMana3oH Ans Uccneyemoro oobeKkTa
Bpemsa nepekntoyeHna <2c ABTOMaTMYECKUI NEepexXos Mexay pexnmamm
Hapy»HOe no3nynoHnpoBaHme GPS PaboTa Ha OTKpPbITOM MPOCTPaHCTBE
BHyTpeHHee Nno3nUmMoHnpoBaHue Wi-Fi / FIND3 PaboTta BHyTp¥ 34aHuA
BHyTpeHHAA KapTa Peanu3oBaHa [NomeleHnA 1 MapLUPYTHbIE SNIeMEHTbI

Tabnmija 2. CpaBHeHIe TOAXOLOB K MO3UIVOHNPOBAHIIO

TexHonorus OTKpbITOE NPOCTPAHCTBO MomeleHunsa Undpactpykrypa
GPS/GNSS BblcoKasa NprMeHMOCTb OrpaHuyeHHasn He TpebyeTcs nokanbHas
Wi-Fi/RSSI OrpaHunyeHHasn posnb MpumeHuma Mcnonb3ytoTca Toukn goctyna

M ~
Bluetooth MpumeHuma MNpumeHuma aAKI NPV COOTBETCTBYIOWEN
apxuTeKkType
Mm6pwua GPS + Wi-Fi Bbicokas Bbicokas |/|(?I'I('.)J'Ib3y6TCFI cytiecrylowian
Wi-Fi-ceTb
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PU3NKA

UccnepgoBaHue BnusHus ¢popMbl onepeHus
Ha a3poauHaAMMUYeCcKMe XapakTepucTUKuU NobutenbCckon pakeTbl

bproszuna Ynvana Cepzeesna, yuawasacs 11-20 knacca

Hayunsiit pykoBopgurens: JKyiiko Tamvana Bacunvesna, yuumensv unopmamuxu
KTV «JIuneit Ne 134» (r. Anmarel, Kasaxcran)

BBenenne

YcTouMBOCTD paKeThl BO BpeMs I10/1E€TA SAB/IAETCA O HUM
13 OCHOBHBIX YCTOBUII €€ HOpPMa/lbHOTO ABIKeHMA. Jlaxe
TIpY HAJIMYUY JOCTATOYHOM TATU paKeTa MOXKeT OTKIOHATh-
cs OT 33/IaHHOTO HAIIpaBJ/IeHMs], BpAllaTbCs UM COBEpPIIATh
Koje6aTenbHble ABIDKeHMA. OFHMM U3 37IeMEHTOB KOHCTPYK-
Uy, 06eCIeunBaIOIINX YCTONYNBOCTD, AB/IAETCA ONepeHue
WK CTaOUIN3ATOPBI.

Omnepenne B3a¥MOLENCTBYeT ¢ HaberaroliyuM BO3LYLI-
HBIM IIOTOKOM U CO3JA€T a9pOoAHaMIyecKye CUIbl, KOTOpble
MPENATCTBYIOT HEXXeTaTeTbHOMY M3MEHEHMIO HallpaB/IeHNs
IIPOJO/IbHON OcK pakeTsl. IIpy aToM popma, Iromass u pac-
IIO/IOXKEHYIe CTaOIN3aTOPOB BIMAIOT He TOIBKO Ha YCTONYM-
BOCTb, HO I Ha a9pOfiIHAMIYECKOe CONIPOTUBJICHNE U3JIeTNA.

To ecTp TpM IPOEKTUPOBAHNUN TIOOUTETHCKON PaKeThl
BO3HIKAaeT 3aJjada HalITU TaKoe coueTaHle reOMeTpUYecKIX
rapaMeTpoB CTaOMIN3aTOPOB, PV KOTOPOM 0becrieunBaeT-
Cs1 JOCTAaTOYHAA YCTONYMBOCTD TPY MMHUMAILHOM YBelnde-
HUM COTIPOTUBIIEHUS.

Ienbro faHHOI pabOTHI ABISETCS NCCTIETOBAHNE BIUS-
H1s1 GOPMBI OIEePEeHNsT Ha A3POAMHAMITYECKIE XapaKTepH-
CTUKMY TI0ONTENHCKOI paKeThl.

InmoTresa

I[Ipenmonaraetcs, 4To U3MeHeHMe GOPMBI OIepeHNs IpK
67M3KMX TeOMeTPUYECKIX TTapaMeTpax IPUBOJUT K M3MeHe-
HUIO TIOJIOKEHMS LIeHTpa [aBeHNsA U CTaTMYecKoro 3araca
YCTOMYMBOCTU pakeTsl. IIpyu aToM paluoHanbHas (opma
CTaOMIN3aTOPOB IIO3BOJIAET O00ECIeYNTh JOCTATOYHYIO
YCTOMYMBOCTD 0€3 CYILIeCTBEHHOIO YBeTUYEHNs adpOHa-
MMYECKOTO COIIPOTUBIIECHNUS.

3agaun ncceToBaHNsA

1. Paccmorperb (usnyeckye OCHOBBI adpOfyHaAMMYe-
CKOJ YCTOMYMBOCTY PAKETHI.

2. VsyunTb BausHMEe OPMBI X FeOMETPUIECKMX Mapa-
METPOB CTabMIN3aTOPOB Ha MOJIOKEHE IEHTPA [aB/IeHNI.

3. Cosparb 1 CpaBHUTb TPU BapyaHTa ONEPEeHU: C UC-
II0/Ib30BAaHVEM PACUYETHON MOJIENM.

4. OrmpenennTb ANA KXKION MOJENN IOJNIOXKEeHNe ILIeH-
Tpa JaB/IeHNA M CTaTUYEeCKNII 3a11ac yCTOMYMBOCTI.

5. CpaBHUTDH pacuéTHbIE a3POAiMHAMUYECK/e XapaKTe-
PUCTUKY UCCTIEyeMbIX BAPMAHTOB.

6. BpiOparh KOHQUIYpaLVIO /I USTOTOBICHUA U JIET-
HOTO UCTIbITaHNA.

7. ComocraButb pacuyéruble pesynbprarbl OpenRocket
C pesyabTaTaMy pearbHOTO MOETA.

8. OueHUTHh pacxoxjeHye MeXJy PacyéTHBIMU U IKC-
MepPYMEHTANbHbIMY Pe3ylbTaTaMy U ONPENENUTb BO3MOXK-
Hble TIPUYMHBL

[/l mOCTVDKEeHUsT TIOCTaB/IeHHOM et HeOOXOMMO pac-
CMOTpeTb GpM3MYecKIe IPUHIIUIILI AeVICTBY CTaOUIN3aTOPOB,
CPaBHUTb pasIM4Hble (QOPMBI ONEpeHMs M OIpeNe/NTb MX
B/VAHME Ha YCTOMYMBOCTD U COIPOTUB/IEHME Mofienn. B kaue-
CTBe 00'beKTa MCCIIeOBAHYI VICIIONb3YeTCs M0OUTeNIbCKast pa-
KeTa, /11 KOTOPOJl MOYKHO IIPOBECTH PACUETHI ¥ COOCTABUTD
TeOpeTUYECKIe Pe3y/IbTaThl C JAHHBIMU PeanbHOTO MONETA.

1. ®usmyeckme OCHOBBI YCTOINYMBOCTY PaKeThl

Bo Bpemsa monéra paxeTa BIIKETCA OTHOCUTENBHO BO3-
AyXa ¢ HEKOTOpOIi cKopocThio. Ecn e€ mpoponbHas ochb co-
BIIaJiaeT C HaIlpaBJIeHVeM JIBYDKEHNA, BO3YIIHBI IIOTOK 06-
TeKaeT paKeTy NPUOIM3UTENTbHO CUMMeTpUYHO. OIHAKO IIOK
HeiicTBMEM BHEIIHMX BO3MYILEHUII paKeTa MOXKeT HEMHOTO
CMECTUTBCA OTHOCUTEIbHO HaIpaBlIeHUA [IBVDKeHNUA. Mex-
Ly IPOROJIBHOIL OCBIO paKeThl J HallpaB/IeH)eM Haberarolle-
TO MTOTOKA BO3HMKAET yron ataku. [Ipu nossnennn yria ara-
KJ1 Ha IOBEPXHOCTH PAKETHI U €€ CTabMIN3aTOPOB BOSHUKAET
HeCHMMETPUYHOE PacHpefieieHne aspOofMHAMIYECKUX CUTL.
OmnepeHnne co3jaéT MOMEHT, CTPEMAIUIICA BEPHYTb PaKeTy
K NTepBOHaYaTbHOMY HaIlpaB/IeHUIO ABIDKeHMA. VIMeHHO 3TO
CBOJICTBO Ha3bIBAIOT A3POAMHAMITYECKON YCTOMYNBOCTDIO.

Insa  ycToiiumBOJ paKeThl TONOXKEHME IIeHTpa Macc
U IeHTpa [jaBleHUA MMeeT NPUHIUINAIbHOE 3HAaYeHUe.
IenTtp Macc — TOYKa, B KOTOPOM MOXXHO CYUTAaTb COCpe-
TMOTOYEHHON MacCy pakeTol. LleHTp naBmeHus — ycnoBHas
TOYKa HPUIOKEHNA Pe3yNbTUPYIOLell aspogMHaMIYecKoi
cubl. 7151 o6ecrieyeHs CTaTUYeCKOI YCTOMYMBOCTI LIEHTP
Macc JIO/KeH HaXOMThCA BIepey LeHTPa JaBleHNnsa OTHO-
CUTENbHO HallpaBieHys monéra. CTabuamsaTophbl CMeILaloT
LEHTP [jaBleHUA Hasafl, YBEeNMUYMBAA PACCTOAHME MEXY
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HUM U [[EHTPOM Macc. ITO MO3BOJSAET CO3/ATh CTAOMIN3N-
pyIoLInii MOMEHT Py HeOGOIbLUIOM OTKIOHEHUM PaKeThl OT
HaIIpaB/IeHNA [IBVDKEHNA.

2. Ponb popmbl onepennst

dopma cTabMIN3aTOPOB OMIpefenseT XapakTep MX B3a-
VIMOJENCTBMA C BO3NYIIHBIM IOTOKOM. IIpm opmnaxoBoit
IUIOLA/Y pasHble TeoMeTpudecKue GOPMBI MOTYT CO3[aBaTh
pasnIMYHOE CONPOTUBJIEHNE 1 II0-PAZHOMY BIMATD Ha yCTOM-
YIBOCTD PaKeTHI.

Jna mccefoBaHMsA pacCMOTPUM HECKOTbKO BapMAHTOB
OTIepeHN:

— IPAMOYTO/bHOE;

Mopenp A — NpsAMOYTrOIbHOE ONlepeHNe.

Crenapu paccuets

[invva 106 em, ware. guameTp 7,6 cm
Macca Ges fauratensn 939 g

Macca ¢ panratensmm 1138 g

— TpaleleBUIHOE;

— TPEYTo/IbHOE/CTPENOBUIHOE.

ITpu 3TOM I KOPPEKTHOrO CPaBHEHUA OCHOBHbBIE Ila-
pameTpsl pakeTbl OyAyT (QUKCHPOBAHHBIMU: MACCY, [JIMHY
KOpITyca, AuaMeTp, KOIMIeCTBO CTA6MIN3ATOPOB U IIOLIA/b
omnepennst. Torga OCHOBHBIM M3MEHsIEMBIM IapameTpoMm 6y-
IeT uMeHHO dopma cTabunmsaropa.

Kaxgas u3 atux $opM nmeer CBOM adpOgMHAMUIECKIE
ocobennocTn. IToaTomMy ux CpaBHEHMe IIO3BOJISIET OIpefe-
JINTh, KaK T€OMEeTPH OIIePEHM BIMAET Ha XapaKTePUCTUKN
pakeTsl. [laBaiiTe paccMOTpUM 3 MOJE/IM HOCUTEIA C Pa3Ind-
HBIMIJ OIlePEeHIAMM:

Crabunmsatop MMeeT MOCTOAHHYIO JIMHY Xopabl. Takas
KOHCTPYKIVAI OTHOCUTEIBLHO IIPOCTa B M3TOTOBJIEHUY 1 T10-
3BOJIAET TIONMYYNUTD OONMBIIYIO TUIONIANb ONMEPeHMs IIpu
6OMBIINX TeOMeTPUIECKUX CTIOKHOCTAX.

Cratunkrocts: 1,18 cal / 6,44 %
@ LT:65,2 cm
® L0 75,2¢m

40, 300

HE-

Flight configuration: [RD1-100-7M-7; |

Anore: 334 m
Makc. CKopocTE: 86,5 m/s (Mwucno Maxa 0,255)
Makc. ycropenie; 86,6 m/s?

]

Puc. 1. Mopens A

Mopens b — TpanenueBugHOE ONepeHNe.

IlepenHsist v 3aHASA KPOMKY CTaOMIM3aTOPa NMEIOT pas-
JINYHYIO OpMEeHTALNIo, 67arofapst 4eMy ¢popMa IOCTEIIeHHO
CYXKaeTcsl K 3aKOHIIOBKe.

R L Y P B Y T Y Y e P O e I Y e R R B Y Y Y Y P Y P TR R PO

= Crenaph paccueTs

= Onweia 106 cm, Makc. AvameTe 7,6 em
 Macca Ges panratenss 920 g

= Macca ¢ geuratenmmu 1120 g

CratunsHocTs: 1,63 cal /10,9 %
& UTies7em
® U 77dcm

T WD 300

2 Flight configuration: [RD1-100-7M-; |

< Ancreit 348 m
2 Makc. ckopocTs: 88,4 mis (“ucno Maxa 0,260)
S Makc. yokopete: 97,6 /st

i

Puc. 2. Mopens b

OcHOBHas IUIomanab CTa6I/ITH/IsaTOpa PpaciionoXXeHa 6mu-
JK€ K KOPIIyCy, a €ro BHEIIHAA 4aCTb VIMEET BBIPAXKECHHYIO
CTPENTOBUHOCTbD.

A N A A R A R O A R e R N N ST S C RS SR R
CraBunerocTs: 1,18 cal /8,46 %

@ LT:65,5cn

® L3745 cn

410,300

Mopenr B — TpeyrompbHoe wuIM CTPEIOBUAHOE
omepeHue.

Bibibebabatobi b bbebeb e babe b bebaba bbb bbb beba b bbb b e be b el B b bbb el b b ekl

; CTenapu paccyeT s

Anwwa 106 cm, Makc. guametp 7.6 cm

Macca ©e3 nevratenei 912 g

© Macca ¢ gauratenanmn 1112 g
fxliﬂ‘,:‘:|~‘ (/ N
T L R
g —— R
ERLEELED - ,,’1 \

it
—

Flight configuration:

| Anoreii:

! Makc. ckopocTh
Make. yeKapeHie:

[RD1-100-7M-7; |

354m

89,3 mfs (Yncno Maxa 0,263)
88,3 m/s?

\

Puc. 3. Mopens B
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3. AspopuHaMII4yecKoe CONpOTUBIEHNE

ITpu [BIDKEHNUM paKeThl B aTMOC(epe JacTh TATHU ABUTA-
TeJIsl PacXOfyeTcsl Ha IPeOoieHNe COPOTUBIEHN BO3/TY-
xa. Cuma conpoTUB/IEHN ONPefe/AeTCs BbIpayKEHNEM:

F,=1/2 p9*C, S (1)

rge F, — cuta conporusnenus,

p — TUIOTHOCTb BO3/IyXa,

9 — ckopoCTh pakeTsl,

S— xapakxTepHas IJI0Ia/Ib,

Cp — k03¢ GUIUEHT COIPOTUBICHNU.

V3 mpuBenéHHO POPMYIbI CIEAYeT, YTO LIPYU yBeImde-
HUU CKOPOCTU PAKeTbl a3pOAMHAMIYECKOe COIPOTHBIIEHME
BO3pacTaeT HPUMEPHO IIPONOPIMOHANBHO KBAJpPaTy CKO-
poctu. ITosToMy 1py 6OMBIINX CKOPOCTAX BIMsIHUE (HOPMBI
U pasMepoOB 3/IEMEHTOB PAaKeTbl Ha CONPOTUBIIEHNE CTAHO-
BUTCsI 60TIee 3aMETHBIM.

OmnepeHne HapAMYIO BIMAET Ha B3aUMOJIe/ICTBIE paKe-
THI C BO3AYILIHBIM ITIOTOKOM. VI3MeHeHue ero popMbl 1 IIIO-
maay NPUBOIUT K M3MEHEHMIO adPOAMHAMMYECKUX CUIL,
HEICTBYIOIMX Ha PAKETY, ¥, COOTBETCTBEHHO, €€ COIIPOTUB-
NeHus. YBelnudeHne pasMepoB OIEPEHNUs MOXKET HMOBBICUTD
YCTOMYUBOCTD PAKEeTBl, TaK KaK CTAOMIM3aTOPBI CO3[AIOT
6onbnit crabunmanpyromuit MomeHT. OfHAKO OFHOBpe-
MEHHO YBeIMYMBAETCA M CONPOTUBJIEHME BO3fyxa. B pe-
3y/lbTaTe pakeTa TepsieT OOJIblle CKOPOCTH U SHEPIUU IpU
IBYDKEHNM.

Taxkum o6pasom, npu BoiGope GOPMBI OIEPeHNs] BaXKHO
YUUTBIBATb OfIHOBPEMEHHO €T0 B/IMAHME Ha YCTONYMBOCTD
U a3pOoAMHaMI4ecKoe conpoTyusieHne. ONTUMaNbHON MOX-
HO CYMTaThb TaKyl KOHCTPYKIMIO, KOTOpas obecrednBaer
IOCTATOYHYIO YCTOMYIMBOCTD PAKeThl My HEOOJIBIIOM [O-
MIOJTHUTETbBHOM COIIPOTUBIIEHUN.

4. CrabMIu3upyronii MOMEHT

[yt aHanmMsa yCTOMYMBOCTHU PaKeTbl HEOOXOAVMO y4u-
TBIBATh HE TOJIbKO BENMYMHY a3POJMHAMUYECKON CUIIBI, HO
1 MOMEHT, KOTOPBII 3Ta CMJIa CO3AAET OTHOCUTE/IBHO LIEHTPa
Macc. MOMEHT CUJIBI OTIpefie/AeTCs BhIpaskeHMeM:

M=Fl (2)

rge F — aspopmHaMmyeckas cumia,

| — m/1e90 CHJIBI OTHOCUTEIBHO LIeHTPa Macc.

Ecnm mpu He6OMBIIOM OTKIOHEHUM paKeTbl BO3HMKA-
€T CUIa, KOTOpas CO3MaéT MOMEHT, BO3BPAIAIOLIUIT paKeTy
K IlepBOHAYa/IbHOMY HAaIlpaB/IeHMIO JBYDKEHMS, TaKOM Mo-
MEHT Ha3bIBAETCS CTAOMIM3HUPYIOLINM.

BenmunHa cTabUIM3MUPYIOIEro MOMEHTA 3aBUCUT OT He-
CKONMBKUX (PaKTOPOB:

— IWIOLAAY CTabM/IN3aTOPOB;

- ¢pOpMBI CTABUIN3ATOPOB;

— pacCTOsIHIMS OT CTAOMIN3ATOPOB IO LIEHTPA Mace;

— CKOPOCTH JIBVKEHIA PAKETHI;

— yIJIa aTaKM;

— TI0/IOKEeHM s IIeHTpa JlaB/IeHM .

CrnenoBatenpHO, 3¢ (GeKTUBHOCTb OZHOIO ¥ TOTO Ke
OIIEpEeHMA MOXKET M3MEHATbCA B 3aBMCUMOCTHU OT €ro pac-
IIOJIOKEHMA Ha Kopiyce pakeTsl. IIpu ogmHakoBoit aspo-
IMHAMUYECKOI CUJle yBeIMYeHNe PacCTOAHMA MeX/y CTa-
O6unusaTopamMim 1 LEHTPOM MAcC MPUBOAUT K YBETMIECHNUIO
Ileya CUIBL, a 3HAYUT, U CTaOMIM3UPYIOLIETO MOMEHTA.
ITpu mccnepoBanuy (GoOpMbl OHEpeHNs] HeOOXORUMO y4u-
TBIBATh He TOJIbKO €I0 FeOMeTpHUYecKye pasMepbl, HO I IO-
JIO)KEHJe€ OTHOCUTENIbHO I[eHTPa MacC ¥ LeHTpa HaBIeHM
PaKeThl.

5. TeomeTpuyeckie mapaMeTpbl ONepeHIs

I KONMM4eCcTBEHHOIO CpaBHEHUs pAa3IMYHBIX Bapu-
AHTOB OIEpeHUs] HeOOXOAUMO OIPEfeNUTb ero OCHOBHbIE
reoMeTpuyeckue napamerpbl. K HMM OTHOCATCA IUIOMIAZb
CTabMIM3aTOPOB, Pa3Max, A/IMHA XOPJBI CC, CTPETIOBUIHOCTD
U TIONIOXKEHMEe CTabWIN3aTOpPOB OTHOCUTEIBHO KOpITyca
pakeThl.

[Tnomanb CTabMIM3aTOPOB BIMSAET HA BEIUYMHY adpo-
AMHAMUYECKOI CU/IBL M CTaOMINSUPYIOLiero MoMeHTa. IIpu
e¢ yBeNMYEeHUN YCTOMYMBOCTD PAKEThl MOXKET MOBBIIIATHCS,
OJJHAKO OfIHOBPEMEHHO BO3PACTAET COIPOTUBJIEHNME BO3MIY-
xa. [ToaToMy Ipu IPOEKTUPOBAHNY BaXKHO TOFOOPATh ONTH-
MaJIbHBIII pasMep OIepeHN .

Il cpaBHeHMs pakeT PasHOrO pasMepa MCIOIb3yeTcA
OTHOCHUTENbHAs TIJIOIIA/lb ONIepeHM:

S,

s,

T

3)

[je — cymMapHas IUIOLIafb CTAOMIN3aTOPOB,

— IUIOLIA/b [IOIIEPEYHOTO CeYeHNsT KOPITyCa.

ITomab MOIEPEYHOrO CEIeHNMsT KOPITyca ONpeeseTcst
o popmyre:

S =m(D/2) (4)

rme D — nuamerp xopmyca.

ViconbsoBaHMe OTHOCUTENDHOI IUIOMIAZM IO3BOMAET
KOPPEKTHO CPaBHMBATh pPa3/INIHble BAPMAHTHI ONlepeHNs He-
3aBUCHMO OT PasMepoB CaMoii pakeTbl. Kpome TOro, yunThI-
BaeTCA TTONOXKEHMe CTabMIN3aTOPOB OTHOCUTENBHO IIEHTpPa
Macc, OCKO/IbKY OHO BJIMAET Ha CO3[jaBaeMblil IMIU CTabM-
NMU3UPYIOLIUI MOMEHT.

Jnsa mccnemyemMol Mopmeny ONpPeleNATCA Cefyolye
OCHOBHBIE ITapaMeTphI:

MapameTpbl
[invHa pakeTsbl 1060 Mm
[nameTp Kopnyca 76 MM
Macca (6e3 gBuratens) 920r
KonnyectBo ctabunusatopos 4 wr.
Mnowaab ogHoro ctabunmsatopa 5721,5
O6wan nnowagb onepeHus 17164,5
(Qopma onepeHus NpPAMOYroJibHaA Tpaneuus
PaccToAHMe OT LieHTpa Macc 4O onepeHus 403 mm

OTU JaHHbIE TTO3BOJIAIOT CBA3aTb TeOMETPUIO PAKEThI C €€
a3pOAMHAMUYECKMMM XapaKTepUCTUKAMMU.
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6. ViccegoBanne Ha mpuMepe M100MTeNbCKON PaKeThl

B kavecTBe HMPaKTUYECKOr0 0ObEKTa MCCIENOBAHMS VIC-
mosnb3yeTcs moburenbckas pakera(Puc. 2), xapakTepucTuKu
KOTOPOIT IPUBE/IeHbI B TaO/N1Ie.

B B O Y Y Y Y X O B P O B W Y O Y R T ) Y R CR T O Y Y Y YR P PN EX BT Y YN PR FURTRTRA T FA R R Rt RTAERTATY YR RY Y T S SO Y FY Y

< Crenapw paccuetsi

= [inuia 106 cm, Makc. AMameTp 7,6 cm
Z Macca 6es gsurateneii 920 g

= Macca c geuratenamm 1120 g

CraBunbHocTs: 1,53 cal /10,9 %
@ UT:657 cm
® U 77,.4cm

/\"\ym M0,300

i 1
|\
A

el
s il e I

 Flight configuration: [RD1-100-7M-7; |

< Aroreit 38m

88,4 m/s (Hucno Maxa 0,260)
97,5 mis?

2 Macc. copocTs:
= Macc. yckopenve:

Puc. 4. KomnoHoBka paketst (Mopenb B)

B pamHOM Mopenyu IPUCYTCTBYET IIO/IE3HAs Harpyska
B BIJIe CITyTHIMKA, Macca KOToporo cocrasyfer 350 r. B amo-
ree Mpy CpabaTBIBAHNY CUCTEMbI CITACEHMA CITy THUK JO/DKEH
OT/IETUTLCA OT OCHOBHOI KOHCTPYKIVMM U CIYCTUTCA Ha CO0-
CTBEHHOM mapamoTe. Takke pakera o6opymoBaHa ABYMs
3NIEKTPOHHBIMY CHCTeMaMU, PUKCUPYIOIMINMI JAHHbIE O TTO-
JIeTe HOCUTEIA.

OpHako OCHOBHOE BHUMAHNE B 9KCIIEPYMEHTE YeNAeTCSA
dopme eé crabmmsaropos. IIpu aToM ocranbHBIe mapaMe-
TPbI MOJIe/IM IPMHMMAIOTCA NOCTOAHHBIMU VI MaKCUMaJlb-
HO O/TM3KVIMU MeX]Ty CpaBHMBaeMbIMM BapraHTamu. Hampu-
Mep, eC IUIONIafib ONepPeHM:A OCTA€TCA HPUOMU3UTETHHO
OJMHAKOBOJ, M3MEHEHME a3POAMHAMMYECKMX XapaKTepu-
CTUK MO>KHO CBSI3aTh HEIIOCPEJICTBEHHO C M3MeHeHeM Qop-
MbL. IIpy [BYDKEHMM paKeThl CTaOMIN3aTOPEI TIOABEPTraTCA
BO3/IeIICTBIIO Haberaromurero noroka. Ecmu pakera oTK/IOHA-

€TCsI OT MPOJIOIBHON OCH, Ha OTIEPeHNN BO3HMKAaeT HOKOBas
aspofMHaMmIecKass cuaa. braromapsi pacrono)XeHuIo cra-
61/TM3aTOPOB OTHOCUTENBHO IIEHTPa MAcC 9Ta CUJIA CO3MIAET
MOMEHT, CTpeMAILIMIICS YMEHbIINTb OTKIOHeHMe. [ToaTomy
OllepeHNe BBINOMHACT QYHKIMIO CBOCOOPASHOTO «adpOmM-
HaMMYeCKOTrO CTabum3aropa» pakeTsl. [Ipu 9TOM CIUIIKOM
6ornpliasi IUIONA/[b CTaOMIN3ATOPOB He BCerfa sIBISETCA
IIPeUMYILIeCTBOM. YBelIM4eHMe IUIOMAU MOXKeT ITOBBICUTD
CTaOMUMM3UPYIOIVIT MOMEHT, HO OJHOBPEMEHHO IPUBECTU
K pocTy conpotusieHus. I[loaToMmy onTrmManbHas KOHCTPYK-
IV TO/DKHA 06ecriednBarh JOCTaTOYHYIO YCTOYMBOCTD O3
HEOIIPaBJaHHOIO YBeMNYeHNs a9POANHAMIYECKIX IIOTEPb.

7. CpaBHeHUe pasmMIHbIX GopM onepeHn:

J/is1 mpoBefeHMsT UCCIEOBAHUS MOXHO PacCMOTPETh
HECKOJIPKO BapMaHTOB CTaOWIM3ATOPOB OfMHAKOBOM WM
6/IM3KOI IUTOI A,

XapakTepuctmka MpamoyronbHoe TpaneuyveBupgHoe CrpenoBugHoe
Mnowanb 17178,5 17164,5 16164,5
Pa3smax 158 mm 158 mm 158 mm
Xopgaa 159 mm 159 mm 159 mm
PacuétHbIn LeHTp faBneHua 752 mm 774 Mm 745 mm
OLleHKa yCTONYMBOCTU 1,18 cal 1,53 cal 1,18 cal

CpaBHeHIe TIONYYeHHbIX JIAHHBIX IO3BOJIAET OIpefe-
NTh, Kakasg Qopma obecreuyBaeT Haubojee BLITOJHOE
COYETaHME ASPOAMHAMMUYECKON YCTOMYMBOCTM U COIPO-
tuBneHusA. [Ipy 9TOM He0OXOAMMO Y4UTHIBATD, YTO (popMa
CTabuIM3aTopa BIMsAET He TONbKO Ha BEINYMHY CUIIBI, HO
U Ha TIOJIOKEHNe TOUKM IIPWIOKEHMs 3ToM cubl. [losTomy
IBe KOHCTPYKILMU C OfIMHAKOBOJ IIOMIAZbI0 MOTYT CO3Jja-
BaTb pasHble CTAOMIN3UPYIOLIVie MOMEHTBL

8. CBs3b C peasIbHbIM IIOTIETOM pakeT

B xopie cosmaHus peabHOI MOJIENN PaKeThbl Mbl BBIOpan
TpaleleBUIHOE OIlepeHIie, KOTOpOoe 00ecleylsio Haumyd-
myio cTabunbHOCTD (1,53 KammbpoB). 3amyck Mopenu Ipo-
MU3BOAMIICA C TIOMOILbIO KapaMesibHoro aurarensd PIJ1-100-
7M, cyMMapHas TAra KOTOpOro cocrassana 120 H.

JlaHHbIe, ONTyYeHHbIE B XOfIe 3aITyCKa paKeTbl:

— MaKcCuMajbHas BbicoTa — 220 M;

— MaKcMMasbHas CKOpOCTb — 89 M/c;

- BpeMs nonéra — 13 ¢;

— OTK/IOHEHME OT BepTUKANbHON TpaeKTopuy — —8°;

— Macca pakerbl — 1073 1.

Ecnm Bo Bpems monéra pakeTa COXpaHsAna HalpaBIeHNe
U He JeMOHCTPUpOBaa BbIPa>KeHHBIX KO/MeOaHMIl, 3TO MO-
JKeT CBUZIETE/IbCTBOBATD O IOCTATOYHOI a3POIHAMIYECKO
YCTOMYMBOCTY KOHCTPYKIMM. OTHAKO yCTONYMBOCTD HEMNMb34
OILIEHMBATD TOJIbKO BU3yanbHO. boslee KOppeKTHBIM ABNIAETCA
PpacyéT MoMoXKeHNA LIeHTPa MacC U IIeHTpa JJaBlIeHNs, a TaK-
JKe OIIpefieNieHNe CTaOVIN3UPYIOLIero MOMEHTA.

JI7s1 3TOro MOYKHO CPaBHUTD MOTIOXKEHME STUX TOYEK OT-
HOCHTENIbHO JJIMHBI PAKeThI.

Ecnm meHTp Macc pacrionokeH BIepefu LIeHTpa JaBiie-
HIIA, BO3HMKAET MOI0XKUTENbHBIN 3aI1ac CTaTUYeCKOM yCTOl -
yyBocTU. CTaTMyeckmii 3alac yCTONYMBOCTY B KanmuOpax
MO>XXHO OIIpefieIuThb 110 GopMyIie:

SM = Xer " Xcq

D

rie SM — cTaTmyeckmii 3aac yCTOMYMBOCTH B Kanubpax,
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Puc. 5. ITomoxxeHue 1T u 1

Xcp — HIOJIOXKEHMNE LIEHTpaA NaB/I€HNA,

X¢g — TO/IOYKEHNME LIeHTPa Macc,

D — pmameTp KopIryca paKeThl.

Jln1a paccMaTpuBaeMoii MOfIENM 3TO TO3BO/AET HepeiTH
OT KQYE€CTBEHHOI'O OIIMCAaHUA y€T0]7[‘{I/IBOCTI/I K KO/JIMYECTBECH-
HOM OLI€HKE. HpM 9TOM YBEIMYICHNE PACCTOAHNA MEXY LIEH-
TPOM MacC ¥ LIeHTPOM JJaBJIEHN:A YBENMYMBAET I/IeU0 adpo-
IVMHAMUYECKOW CUJIBI U, CJIEJOBaTEIbHO, CTaGMHMSMpyIOIuMIZ
MOMCEHT.

9. AHanus3 pesynbTaToB

Ha ocHoBanun HpOBeI[éHHbIX paC‘{éTOB U SKCIIEpUMEHTA
MOJXHO OIIp€Ne/INTDb BIINAHNE (l)OpMI)I OIIEpEHNA Ha XapaKTe-
pucTuky paxetsl. [Tnomany Tpéx BapuaHTOB O/IM3KY, OfHA-
KO IIOJIHOCTbIO OAVMHAKOBBIMU OHUM HE ABIAITCA. HOSTOMY
pasnuyye pe3ynbTaToOB CBA3aHO KaK ¢ (OPMOIl ¥ TeOMeTpH-
ejl CTabM/IN3aTOpPOB, TaK U C HeOONbIINMM PA3TNIMAMU X
IJIOIIAZM Y TONIOKEHUS OTHOCUTENbHO Kopryca. [lns Kop-
PEKTHOT'O CPaBHEHNA B uaaneﬁ[meM CIIeayeT y4YUThIBATD oba
(baKTopa. HpI/I 9TOM H606XOI[I/[MO YIUTBIBATD KOMIIPOMMCC
MEXAY ABYM:A XapaKTEPUCTUKaMI. C 0I[HOI7[ CTOPOHDI, yB€-
JINYE€HNE TIomaam u 9(1)(1)CI(TI/IBHOCTI/I OIIEpEHNMA IIOBbINIA-
€T YCTOI“/I‘{I/[BOCTI) PaKeThl. C I[py[‘Of/[ CTOPOHDBI, YBEIIMYEHNE
OIEpEHNA NPUBOAUT K JOIIOTHUTEIbHOMY COIIPOTUBJIEHNIO
BO3yXxa. 9TO MOXXHO IIPpENCTaBUTD KaK ONTVMMU3ALVIOHHYIO

3ajaqy:
Sy >max (5)
npu ycnosun F->min (6)

VHpIMK coBamy, 3ajiada IPOEKTUPOBAHNUA 3aK/II0YaeT-
Cs1 He B IIOTy4eHUM MaKCUMaJIbHO OONIBIIOrO ONEpEeHNs, a B
BBIOOpe Takoll GOpMBI U pasMepOB, KOTOPbIe 00eCIeYNBaIOT

HeOoOXOfIMYI0 YCTOYMBOCTD NPV MUHVIMAIBHBIX a9pOIM-
HaMITYEeCKUX ITOTEPSX.

B BbIOpaHHOM OIepeHIe ObIIV IIPOBEfEHbl pacyeThl aro-
res B mporpaMMe. YTo nokasasno anoreii B parione 340m, npu
YCIIOBUAX CKOpOCTH BeTpa 7—-8M/c. Taxyke ObUI IIpoBefieH 3a-
IIYCK, IIOJTy4eHHbIe Pe3ylIbTaThl KOTOPOrO OBbLIM CpaBHEHBI
¢ pacueTHbIMI. CpaBHEHNE Pe3yIbTaTOB MIO3BOINT OIpefie-
7nTh Hambosnee 3pdekTuBHYI0 GOpMY OllepeHus IjIsd pac-
CMaTpUBAEMOV MOJETIN.

10. CpaBHeHMe PacY€THBIX M 3KCIHEPUMEHTATbHBIX
pe3ynbTaToB

Ina mopenu b pacuéTHblit anoreit tcoctaBu okono 340
M, a IO pe3y/IbTaTaM peajbHOro 3alycka ObUIa HOCTUTHYTA
BbIcoTa 290 M. AGCOMIOTHOE PACXOXK/IEHIe COCTABIUIIO:

Ah = |hpacq - h31<cn| (7)

Beixogur: Ah = |340 — 220| = 120 MOtroCH-
TeJIbHOE PACXOXKIeHe OTHOCUTEIbHO PACIéTHOTO 3HAYCHMA:

5, = Mmehoral s 16004 ®)

hpac‘l
_ 340-220]

Boixonut: Oy, x 100 % =353 %

Takum 06pas3om, 9KCIIepUMEHTANbHOE 3HAYEHME aIorest
0Ka3asnoch IpuMepHO Ha 35.3 % HypKe pacu€THOTO0. Bo3Mox-
HBIMU IPUYMHAMY PACXOXKIEHUA SABIAIOTCA Pasindusa MexX-
Iy Pac4€THON U Q)aKTI/meCKoﬂ TATOM JIBUTATENIA, CTAPTOBOIL
MACCOI, YC/IOBUAMM BETPa, PEa/IbHONM TPaeKTOpMeil MoIéTa
U A9POJMHAMMYECKMMY XapaKTePUCTUKAMI M3TOTOB/IEHHO
mopenu. IIpu aToM npsAAMoe cpaBHeHNE CleflyeT pacCMaTpu-
BaTh KaK OLIEHKY TOYHOCT) Pacy€THON MOJieNy, a He KaK 0-
Ka3aTe/IbCTBO BIIMAHUA TONBKO (POPMBI OIlEepeHIisI, IIOCKOTIb-
KY Ha pe3ynbTaT peanbHOro 3alycka OHOBPEMEHHO BIUAIOT
MHorye (paKkTopbl.

Simulation 9
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Puc. 6. Pacuernsiit anioreit B OpenRocket myst mogenu b



22 «lOHbBI yueHbI» « N9 (105) « 2026 r.
33aBUCUMOCTb BbICOTbI OT BpeEMEHU
25000,00
20000,00
15000,00
10000,00
5000,00
0,00
1240000 1260000 1280000 1300000 1320000 1340000
-5000,00
Puc. 7. Anoreit gna mopenu b mpu peanbHOM TonieTe
3akmroueHue IaBJIeHNUA M CONPOTUBJIeHNe Bo3fyxa. [loaTomy n3sMeHeHne

B manHOI paboTe 6BUTO MCCTENOBAaHO BIUSAHME (HOPMBI
ollepeHMs Ha aspOAMHAMUYECKIE XapaKTePUCTUKN JI06K-
TE/IbCKOI PAKeThl. BbIIM paccMOTpeHBI TpU KOHUTYpaLnu
CTabMIM3aTOPOB: IIPSIMOYTO/IbHAS, TPallelieBUJHAS U CTPe-
nopyupHasdg. Ilo pacyéTHBIM MAaHHBIM CTAaTMYECKMII 3aIlac
ycroitauBocTu coctaBui 1,18 cal ajst mpsiMoyronbHOI Mofie-
nn, 1,53 cal gst tpanermeBunHoit u 1,18 cal s crpenosuz-
Holt. Hanbornbiee sHadeH1e 6bUIO MOMYYEHO [I/Is TPAIeLn-
eBMIHOTO OIEpPEeHNs], I03TOMY MMEHHO 3Ta KOH(QUIypaus
6bUTa BRIOpaHA J/IsI M3TOTOBJIEHUS U JIETHOTO MCIIBITAHMUSL
[/t BBIOpaHHOI MOJeIN PACUETHBII ATloTeil COCTABUII OKO-
70 340 M, TOrfa KaK B peajibHOM IO/IEéTe Oblla JOCTUTHYTA
BbicoTa 290 M. AGCOMIOTHOE pacXOXKeHMe cOCTaBuIo 50 M,
1an 0Kojio 14,7 % oT pacuéTHOro 3HaueHMA. ITO MOKa3bIBa-
€T, 4TO pacdy€THas MOJieNib JOCTATOYHO XOPOLIO OMMCBhIBAET
MOPAJIOK XapaKTEPUCTUK II0NETA, OHAKO MEX/Iy Pacu€THbI-
MU ¥ peasbHbIMM YCTIOBUAMU CYLIeCTBYIOT pasmnuns. Teo-
peTUYecKnii aHaaM3 MOKa3asl, YTO CTAOMIN3aTOPbI UIPAIOT
B)XHYIO POJIb B 00eCIedeH I a9pOINHAMUIECKOI YCTOMIN-
BOCTM PAKeThI.

ITpy OTK/IOHEHMM OT HampaB/lIe€HM:A [BIOKEHUsA Ha HUX
BO3HUKAeT adpOAMHAMMYECKast CUIa, KOTopas Oaromapsi
PacIONOKeHNIO ONlePeHNI OTHOCUTENbHO IIeHTPa Macc CO3-
maét crabunusupyoumit MoMeHT. Popma orepeHst BausieT
Ha BeIMYMHY a3POJMHAMUYECKUX CUJI, IIOJIO’KEHME I[eHTpa

reoMeTpUM CTabMUIN3aTOPOB CIIOCOOHO 3aMETHO M3MEHUTD
XapakTep ABIDKeHMs pakeTbl. [Ipm 9TOM yBenmdueHue pas-
MEepOB OIlepeHIsI He SIB/IACTCS OHO3HAYHBIM CIIOCOOOM I10-
BoIeHNs 9 dexTuBHOCTH. Bortee KpymHbIe CTaOMIN3aTOPBI
MOTYT YBEIMYUTD YCTONYNBOCTD, HO OTHOBPEMEHHO IIPUBO-
AT K POCTY a9pOAMHAMIYECKOTO CONIPOTUBIICHSL.

CrnenoBare/pHO, IPY IPOEKTUPOBAHNU PAKEThl HEOOXO-
IMMO HaXOAUTb ONTUMAIbHOE COOTHOIIEHIE MeX/Y YCTO-
YMBOCTBIO M compoTtusnennem. Ha mpumepe uccremyemort
JOOUTEBbCKOI PaKeThl MOXKHO CBsI3aTh TEOPeTUYecKue 3a-
BUCMMOCTH C Pea/IbHbIMM XapaKTepUCTUKaMI Iojéra. Pac-
4T ITOIOKEHMS LIeHTPa MAacC U LieHTPa [JaB/IeHus], Olpefiere-
HIe CTaOMIN3UPYIOLIEr0 MOMEHTA U CPABHEHIe Pas/IMIHBIX
¢dbopM omepeHMs: MO3BO/LIOT IMEPENTU OT KaIeCTBEHHOTO
HaOMIOIeHNs K KOMYeCTBeHHOMY aHa/n3y. Takum ob6pasom,
dbopma omepeHns SBIAETCS OGHUM 13 BaKHBIX (HAKTOPOB,
OIIpefe/IOLNX a9POANHAMUYECKIe XapaKTePUCTUKHU PaKe-
bl [IpaBuIbHO MOKOOpaHHAS TeOMETPUs CTAOUIN3ATOPOB
H03BO/IIET 00€CHeYNTb YCTOMYMBBII IONET P OFHOBpE-
MEHHOM CHIDKEHUM HeXe/TaTe/lbHOTO aspOAMHAMUYECKOTO
conpoTusieHus. [loyueHHble pe3yIbTaThl MOIYT OBITD VC-
HO0/Ib30OBAHBI IPY Ja/IbHENIIeM IPOEeKTHPOBAHUN U COBEP-
IIEHCTBOBAHMY TIOOUTENbCKUX MOJIE/Iell PaKeT, a TaKXKe Ipu
BBI6OpE ONMTUMANbHON (GOPMBI CTAOMIN3ATOPOB /IS 3a/jaH-
HBIX YC/TOBUII ITONETA.
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OnTuManbHbIN yron HaksoHa CONIHEYHOW NaHenu

Emenvanoea Buxmopusa Huxonaeena, ynawsasaca 11-20 knacca

Hayunsiit pykoBoautens: Konobwvuuio /Tudus Vleanosna, yuumens Mmamemamuxus;
Hayunbiit pykoBoputens: Koopyn Enena Hukonaeena, yuumenv Qusuxu;
Hayunsiit pykosoputens: Iloozopuas Ceemnana Veanoena, yuumenv mamemamuxu u uHdopmamuxu
MOY «bmmxuexyropckas COIL» (Cro6onseiickuii p-1, Mongosa)

B cmamee uccnedyemcs e/1usiHUe y2id HaK/IoHA CO/THeYHOU NAHesU Ha 8eUYUHy 3/1eKmpuyeckol MoOWHOCMU, 8bipabamsi-
gaemoli npu ocseweHUU COTHeYHbIM U3JlyyeHueM. Paboma oCHOBAHA HA SKcnepuMeHme ¢ MUHU-NAHeslbio OM COJTHEYHO20
Kanekynamopa. [losyyeHHble pe3yabmamel NO380/F10M OUeHUMb 8/IUSHUE 2e0MempuUYecKo20 NOJIOXKeHUS NaHesu Ha ee pad-
6omy u chopmyuposams nNpakmuyeckue pekomeHOayuu no 8bl6opy yes1a HaK/IOHA.

Knioueeble cnoea: conHeyHas naHesb, COTHeYHAs 3Hepaus, homosdnekmpudeckul 3¢p¢hekm, Y201 HaK/TOHA, MOWHOCMb, IKC-

hepumeHm, 80306HO8/19eMas SHepeemuka.

allMOHA/IbHOE UCIIO/b30BaHIE 9HEPTeTUUECKIUX Pecyp-

COB — OfjHA M3 B)XHBIX 3a/lad COBpeMeHHOCTI. PocT

HOTpe6/IeHNs 9MeKTPOIHEPINY, OTPAHNIEHHOCTD Tpa-
AULVOHHBIX MCTOYHVKOB TOIUIMBA UM HEOOXOAMMOCTb CHMU-
JKEHMs BO3JENCTBUS SHEPreTHKM Ha OKPYXKAIOIIYI0 CPemy
HOBBIIIAIOT NHTEPeC K BO30OHOB/IAEMBIM VICTOYHIKAM SHEP-
run. OgHuM 13 Haubolee NOCTYIIHBIX SB/IACTCS COTHEYHAs
9HepINs, KOTOPYI0 MOXXHO IIPeoOpasOBbIBATh B 9/IEKTpUUe-
CKYIO.

ConHeyHble TaHeNMM UIMPOKO MPUMEHSIOTCS B OBITY,
IPOMBIIIIEHHOCTH ¥ aBTOHOMHBIX yCTpoiicTBax. VMx ad-
(DeKTMBHOCTD 3aBUCUT OT MHTEHCUBHOCTY COTTHEYHOTO U3-
JlydeHMs], BpeMeHM TOofia U CYTOK, TeMIepaTypbl, YUCTOTHI
[IOBEPXHOCTH, 3aTEHEHNs, OPMEHTAIUM U yITIa HaKIOHa
HaHeN.

Oco6eHHO Ba)keH BBIOOP ONTMMAJIBHOTO YIIa HAK/IOHA
IIsi KOHKpeTHOI Teppuropun. Hambonmpimas sddextns-
HOCTb JOCTUTAeTCs MPY MAaKCUMAJIbHO OIM3KOM K IIepIIeH-
AUKY/LIPHOMY IafieHNI0 COMTHEYHBIX JIydeil Ha MOBEPXHOCTD
manenu. OpHako monoykeHne COMHIIA MEHSAETCSA B TeUEeHUe
JIHS U TOfia, IO3TOMY OITMMA/IbHBII YTOJI 3aBUCUT OT BpeMe-
HU U YCIOBMIL 9KCIDTyaTauu [1, c. 7].

[lenb McCIefoOBaHMs — OIPENENTb IKCIEPUMEHTalIb-
HBIM ITyTeM yI/Ia HaK/IOHa MIHU-TIAHEIN, TIPY KOTOPOM B yc-
JIOBUSIX IIPOBEEHMsI OIIbITA JOCTUTAETCS MaKCHMa/lIbHAs
9NIEKTPUYECKask MOI[HOCTb.

ConHeuHas: TaHeIb IpeobpasyeT SHEPINI0 CONTHETHOTO
U3JTy4eHNUs] B 9IEKTPUUECKYI0 SHepruio 6Ormaropapsi GpoTos-
nektprdeckoMy 3¢ ¢exry. OCHOBHBIM MarepuaaoM (oTo-
97IEMEHTOB SBJISIETCS KPeMHMIT — IIONYIPOBOGHUK, CIIO-
COOHBIIT CO3/jaBaTh MEKTPUUECKUII TOK ITOJ BO3[EVICTBYEM
cBeTa.

B ¢oroanemente 06pasyrOTCs 061aCTy p- M N-TUIIA, MEXK-
Iy KOTOPBIMJ BO3HUKAeT p-N-IIePeXOf] ¥ BHYTPeHHee JJIeK-
Tpuueckoe nose. [lox meiicTBueM cBeTa (GOTOHBI IEpea0T
9HEPIMIO 9MTeKTPOHAM, a BHyTpEHHee I0JIe pasfessieT 3apsi-
Obl, CO3TaBas 9IEKTPUYECKNI TOK BO BHEIIHEN LIeMN.

[TockonmbKy ofuH (OTO3TEMEHT BbIpabaThiBaeT HebOOIb-
I0e HAIpsDKeHHUe, nX 00beauHsAIT B Momynmn. COBOKyII-
HOCTb TaKMX 9JIEMEHTOB 00pasyeT COTHEUHYIO TaHeIb.

OcHoBHBIe (paKTOpPBI, BiaUsoNMEe Ha 3(PEeKTUBHOCTD
COJIHEYHBIX MMaHesnen [2, c. 35]:

1.  VIHTEHCUBHOCTb COJTHEYHOTO W3Ay4eHUs — UeM
BBIIIIE OCBEILIEHHOCTD, TeM (OJIblile 97IeKTPOIHEPIUU MOXKET
BBIPa0aThIBATh MAHE/b.

2. Bpems cyTtok u Bpem: rosa — nosnoxenue ConHIa
U IPOJO/DKUTENIBHOCTD CBETOBOTO [IHS M3MEHSIOTCS, I09TO-
My 9 peKTUBHOCTD IaHeMN MEHETC.

3. TemmepaTypa — mpu CUIbHOM HarpeBaHun s pex-
TUBHOCTD (DOTO3/IEMEHTOB CHIDKAETCH.

4.  3areHeHNe — TEHb OT JIePEBbEB, 37IaHNUII U APYIUX
00BEKTOB YMEHbIIIAeT BHIPAOOTKY 9/IEKTPOSHEPIUIL.

5.  3arpssHeHUe IOBEPXHOCTU — IIbUIb, IUCThS U APY-
TUe 3arpsgsHeHUs] MPEIATCTBYIOT IONAaHUI0 COTHEYHOTO
cBeTa Ha GOTOINEMEHTBI.

6. OpueHTanus aHenu — IIPaBUIPHOE HAIpaBIe-
HIe oTHOCKUTenbHO COJHIfA MOBBIIAET 3PPEKTUBHOCTD €€
paboTsL.

7. Yron HaK/IOHa IaHEIM — OITUMAJbHBINA YTOJ I0-
3BOJIsIET CONTHEYHBIM /Iy4aM IIaflaTh HA ITOBEPXHOCTH IMaHe-
mu Ooree MEPHEHAUKYIAPHO U YBEIUUMBAET BBIPAOOTKY
9TIEKTPOIHEPTUNL.

ITpakTuyeckass 4acTb MCCIE[OBaHMA OblIa BBIIIOTHEHA
C UCIIOIb30BAHIEM MUHM-IIAHEMN OT COTHEYHOTO Ka/IbKy/Is-
topa. Takoit 06beKT ynobeH i yueOHOro 9KCIepUMeHTa:
OH TI03BOJIsIET HAIVLITHO MPOCTIEAUTD CBSA3b MEXY IOJIOXKe-
HIeM NaHeN U 9NIeKTPUUeCKUMI IapaMeTpaMu, He Tpebys
CTIOXKHOTO 060Py/OBaHM.

OKCIEePUMEeHT MPOBOAMICS C YIETOM Treorpagudeckoro
nonoxkeHust cena bokuuit Xyrop: 46°53'03" ceBepHoIt mm-
poThl 1 29°38'36" BOCTOYHOII JONTOTHI. VI3MepeHns BBIION-
HSULUCH B COTTHEYHBIII JIeHb OKOJIO IIOTTYAH, TP SICHOM Hebe,
MMHIMAJIbHOI 0O/IAYHOCTY ¥ OTCYTCTBUM TEHV Ha IAHEIN.

/151 IpOBeMIeHNsT OIIbITa UCIIONIB30BAIIICh MIHU-TIAHETID,
perynupyemas HOACTaBKa, My/IbTUMETP U TpaHcmopTup. Ia-
HeJIb ITOC/IefiOBaTeNbHO (puKcupoBanach mog yrmamu 0°, 15°,
30°, 45°, 60°, 75° u 90° OTHOCUTENbHO TOPU3OHTA. [/ Kax-
JIOTO TIOJIOXKEHIsI M3MePSUIICh HAIPsDKEHNUe U CUJTa TOKA. 3a-
TeM PacCYMTHIBAIACH MOIIHOCTS 110 popmyrne P = U-L

[Tpyu MHTepIpeTalUN Pe3yIbTaTOB HEOOXONUMO YUMTHI-
BaTh OTPaHMYEHNS MeTOfIa. VICcronb3oBaHHas TTaHeIb NMeeT
He6Oo/IbIIYIO TIIOMIA/b U MIPeHAsHauUeHa IIPeX/e BCEero ALt
[IeMOHCTPALMOHHBIX 3a/Ia4, I03TOMY abCOMIOTHbIE 3HAYEHNS
MOIIIHOCTY HeJIb3sl HEMOCPECTBEHHO IIePeHOCUTh Ha IIPO-
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MBIIIJIEHHYIO COTHe4YHyIo Oarapero. Kpome toro, pesymprar
3aBJMCUT OT KOHKPETHOII OCBEILleHHOCT! U BpeMeHM IIpoBe-
meHusA mM3MepeHUil. TeM He MeHee CpaBHUTENbHBIN Xapak-

TE€p OIIbITa IIO3BOIAET MCCIENOBAaTb MMEHHO BIIVAHNE YyIIa
HaKJ/JIOHA.

Tabnuua 1. PesybpraTsl M3MepeHNst STTeKTPUIECKUX TapaMeTPOB MUHM-TIAHE/II TIPY Pa3HBIX yI/IaX HAK/IOHA

Yron HaknoHa, ° HanpsaxeHne, B CunaToka, A MouwwHocTb, BT
0 0,8 0,05 0,040
15 0,9 0,06 0,054
30 1,0 0,07 0,070
45 1,2 0,08 0,096
60 1,1 0,08 0,088
75 0,9 0,06 0,054
920 0,7 0,04 0,028

V3 Tabnmipl BUFHO, YTO IIpU yBelnndeHuu yrma ot 0°
1o 45° MOLTHOCTD TOC/Ie0BaTeIbHO Bo3pacTaeT: ¢ 0,040 mo
0,096 Br. ITocne mocTmyKeHusa MaKCUMyMa Jla/IbHelilee yBe-
NMYeHne yIla IPUBOAUT K CHUYKEHMIO MolHocTH. IIpn 60°
ona coctasydet 0,088 B, mpu 75° — 0,054 Br, a mpu 90° —
0,028 Br.

Takum 06pa3oM, B YCTIOBUAX HPOBEIEHHOTO 9KCIEPHU-
MeHTa MaKCUMa/bHas MOIJHOCTb ObLIA 3aperncTpupoBaHa
npu yrie 45°. Ilo cpaBHEHMIO C TOPM3OHTAIbHBIM OTOXKe-
HIeM MOIIHOCTb Ipu 45° BbIpocna ¢ 0,040 mo 0,096 Br, ToO
€CTb IPUMEPHO B 2,4 pasa. [lo cpaBHEHMIO ¢ BEpTUKA/IbHBIM
IO/TOXKeHIeM pasynyre ere 6ojee Borpaxkero: 0,096 Bt po-
tuB 0,028 BrT.

ITonyyennas 3aBUCUMOCTb MMEET BBIPQ)KEHHDIN MakK-
CUMYM. DTO COOTBETCTBYeT (PUIUUECKOMY MpPeACTaBICHUIO

0,12

MomHocTh

0 15 30

0 TOM, YTO IIPY C/IUIIKOM MajIOM VJIM C/IMIIKOM OOJIBIIIOM Ha-
KJIOHE MEHSIOTCS YC/IOBYISL TIafIeHVsI COMTHEMHOTO U3/Ty4eHNs
Ha pabouyIo OBepXHOCTD maHemu. ClefoBaTe/IbHO, IIPOCTOE
U3MeHeHNe IIOJIOXKeHMsI MaHeIu CIOCOOHO 3aMeTHO M3Me-
HUTD €€ 9TeKTPUIECKYI0 MOIIHOCTD IaXKe IIPU OANHAKOBOM
THUIIE ICTOYHUKA CBETA.

[/ HarIHOTO 0TOGPAYKEHMST 3aBUCHMOCTH BHIPAOOTKY
MOILTHOCTY COJTHEYHOJ ITAHENN OT yIJIa €€ HaK/IOHa IpeCcTa-
BUM pe3y/IbTaThl U3MepeHnit Ha rpaduke. OH HO3BOJIIET JIer-
KO YBUJIETh OITUMA/IBHBII YTOII, IIPY KOTOPOM IIaHe b TIOTTy-
JaeT MaKCUMa/IbHOE COMTHEYHOe U3/TydeHNe 1 BhIpabaTbIBaeT
HanbO/IBIITYIO SHEPIUIO, @ TAKXKe IEMOHCTPUPYET, Kak apdek-
TMBHOCTb NajiaeT IPY MEHbIINX 1M 60MbIINX yrax. Takoit
BU3Ya/IbHbIIT AHA/IN3 IOMOTAET Ae/IaTh KOHKPETHbIE PEKOMEH-
[ALM TI0 YCTAaHOBKe TIaHeTIell B peabHbIX YCTOBUIX.

0,096

45 60 75 90

VYroi1 HakJI0HA DaHeIn

Puc. 1. 3aBMcMMOCTD MOIIHOCTY COTHEYHOI ITAHE/N OT YIJIa HAaKJIOHA

OKCIepMMeHTaNIbHbI MaKCUMyM Ipu 45° criefyeT pac-
CMaTpUBaThb KaK pe3y/lbTaT MMEHHO NAHHBIX YCTIOBMII Ha-
6mioleHNns, a He KaK YHUBePCaIbHOE 3HaUeHMe I/ To00it
CONMHEeYHOI sneKTpocTannyn. [lonoxxenne ConHIa 3aBUCUT
OT MIMPOTHI, IaThl ¥ BpeMeHU cyTok. IloaTomy pia mpak-
TUYECKUX COJTHEYHBIX YCTAHOBOK IO/ BBIOMPAIOT C YIETOM

KOHKPETHOTO perMoHa ¥ 3afjauyl: MaKCUMaslbHas TOfoBas
BbIpa0OTKa, MaKCMMasIbHasl IETHSSI WIN 3MMHsIs BBIpaObOTKa
160 paboTa B OIpefie/IeHHbIE YaChl.

[nsa cena bvokumit XyTop BakHa reorpadudeckas -
pota okoso 47°. B netHuit nepuop CosnHlle B cepefyHe AHSA

TIOAHMMAETCA 3HAYMTEJIbHO BbIIIE TOPU3OHTA, IIO3TOMY
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MaHesb, HAK/JIOHEHHAasA NPUMEpPHO Ha 45°, B IPOBEeHHOM
OIIBITE OKAa3a/ach B Hamboee OaronprsaTHOM MOTOKEHNUIL.
3umoii BbicoTa CONHIIA YMEHbUIAETCA, TI0TOMY JIA TIOTY-
4eHus1 60/ee BHITOHOTO HAIIPAB/ICHSI TafieHIIsI JTydell YT
HAK/IOHA ITaHe/N 11e/1eCO0OPasHO YBeMMINBaTh.

B ucxogHOM MccnenoBanum cie/1aH NPaKTU4eCKUI BbIBOJ
0 TOM, YTO JyIs NEeTHUX ycnoBuit B bknem XyTtope onrnm-
MaJIbHBIM OKa3aJICsl YTOJI OKO/IO 45°, a 3MMOIl peKOMEH/yeT-
Cs1 OPMEHTUPOBATHCA Ha OOJIBIINIT YTOlT — Hopsnka 60-65°.

OTU 3HAUYEHMs CllefiyeT IOHMMATh, KaK IPaKTU4YecKue opy-
€HTHUPBI, @ He KaK Pe3y/IbTaT KPYIJIOTOAMYHOTO ONTMMM3aliN-
OHHOTO pacyeTa.

Hecmorpst Ha mpocToTy 060py[OBaHMS, IPOBEIEHHBII
9KCIIEPVMEHT MMeeT BaKHOe ydeOHoe 3HaueHue. OH IOKa-
3bIBaeT, YTO (GU3MIECKasi TEOPUS MOXKeT OBITb IpPOBEpeHa
HETOCPE/ICTBEHHBIM M3MePeHneM, a abCTPAKTHOE HOHATHE
yI/Ia MaZleHNs Tydeil CBA3aHO C M3MEPAEMOI 9IeKTPUIECKO
BEJIMYMHOM — MOIIHOCTBIO.
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Pa3paboTka ycTpoucTBa AN U3MepeHUs HanpsAXeHHOCTU
3NeKTPOMArHUTHOro nons 6biToBbIX NpHMbopos

3aiioynnuna JJapes Atipamosna, yuawascs 11-z20 knacca

Hayunbni pykoBopurens: Yepnas Hadexcoa Anexcanopoeua, yuumenv pusuxu
MAOY muueit Ne 135 r. Ekarepun6ypra

a IIPOTSDKEHMU BCell SKU3HI HAC OKPY>KAIOT ObITOBbIE

Ipr6OPEl — OAMH U3 OCHOBHBIX MCTOYHVKOB JJIEK-

tpomarHuTHoro nons (OMII). Xors mMHorme mona-
TaloT, YTO IPOM3BOJMUTENN M3TOTABIMBAIOT TEXHUKY B COOT-
BETCTBMM C YCTAHOB/IEHHBIMM HOPMaMH, BaKHO YIMThHIBAT:
4e/I0BeK 0OBIYHO HAXOMAUTCS He BO3/le OFHOro mpnbopa, a B
OKPY>KeHMM MHOXKeCTBa MCTO4YHMKOB OMII ofHOBpeMeHHO.
IIpn sTOM /MuUIbP HEMHOIME B IIOJIHOM Mepe OCO3HAIOT II0-
TEHLMA/IbHYIO YTPO3y TAKOTO BO3MENCTBUA M/ 37I0POBbA.
B cBA3M ¢ 3TMM aKTyanMsupoBanach ujes Co3faTb U3MepH-
Teb HanpshKEHHOCTH DMII: ¢ ero moMombo IOAKM CMOTYT
CaMOCTOATE/IbHO IIPOBEPATh YPOBEHb U3NyYeHUs B CIydae
MIOZ03PEeHMIT Ha ITpeBbIIIeHNE IOTTYCTYMbIX HOPM Y CBEPSITh-
Cs1 C per7laMeHTMPOBAHHBIMU ITOKa3aTe/AMI.

OO6BEKTOM MCC/IEOBAHNA BBICTYIAET MEKTPOMATHUT-
HOe II07Ie, @ NpeIMeTOM — IIPOIecC €ro M3MepeHus C Io-
MOIIBIO CIlenyanbHO cobpanHoro mpmbopa. Llemp paboTsr
3aK/II0¥a/lach B KOMIUVIEKCHOM u3yueHun Bnusnusa SMII ot
OBITOBBIX IIPMOOPOB HA >KM3HD U 3[0POBbE UeI0OBEKa, a TaK-
e B pa3paboTKe YCTPOIICTBA [/Is M3MePeHIsI HAIIPsKEHHO-
CTY 3TOTO TIOJIA.

JIna mOCTV KeHUs TOCTaBIeHHOM ey ObI/I0 HeoOXOmM-
MO peUINTb HEeCKOTbKO B3alMOCBA3aHHBIX 3ajiad. ITpexse
BCEr0 MBI USYYWIM 6a30Bble MOHATH, CBSI3aHHbIE C JJIEK-

TPOMAarHUTHBIM IIOJIEM, U IPOAHAIM3UPOBAIN Pe3yIbTaThl
paHee IPOBEEHHBIX 3KCIIEPMMEHTOB, IOATBEPKIAIOLINX
1 onposepraromux pmuaane OMII Ha opranusm yenose-
Ka. 3aTeM fIeTa/lIbHO 03HAKOMMIUCD C JefICTBYIOIMMY CaHM-
TapHBIMM HOPMaMMl M IPaBUIAMM, PerIAMEHTUPYOUIMA
IOIyCTMMble YPOBHIU 37I€KTPOMAarHMTHBIX M3Iy4eHUN pa-
[AMOYACTOTHOTO [iMalla3oHa. 3aBeplIAIOIIMM 3TAIIOM CTaja
mpakTuyeckas cbopka mpubopa mjsi u3MepeHus HapsDKEH-
Hocty SMIL

Iunotesa mccnefoBanms CTPOUIACh Ha MPEATONOKEHNN
0 TOM, YTO OBITOBBIE NPUOOPBI, MOCTOSIHHO OKPY’KAIoLye
YeToBeKa B ITOBCEIHEBHON >KM3HU, AEVICTBUTEIHLHO CO3JaI0T
9/IEKTPOMAarHUTHOE TI0JIe — 1 €TO IAPaMeTPhl MOKHO 00b-
€KTMBHO OLIEHUTD C TIOMOIIbIO CO3[JAHHOTO ¥I3MEPUTETbHOTO
YCTPOJICTBA.

[l pelreHns: OCTaBIEHHBIX 3a/iad OBUT 3a/1efICTBOBAH
KOMIIIEKC VICCIIefloBaTe/IbcKUX MeTofioB. Ha TeopeTnyeckom
JTane IPOBOAWICA aHAIM3 HAyYHON /IMUTepaTyphbl IO TeMe,
a TaK)Ke CMHTEe3 M CUCTeMaTU3alsA IOMTydeHHBIX CBeJeHMIL.
OMMMprYecKas 4acTh BK/I0Ya/Ia 3KCIepUMEHTaIbHOe oIIpe-
neneHue pusnveckux mapamerpos SMII ¢ ncronpzoBanmeMm
cobpanHoro nprbopa. Ha 3akmountebHOM Talle IpyMeHs-
JINCb METOJBI MaTEMATNIeCKOI 00pabOTKI JAHHDIX 1 CTATH-
CTUYECKUI aHa/IM3: Pe3yNbTaThl M3SMEPEHUI CPaBHUBANINChH
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C HOPMAaTUBHBIMY 3HAYEHUAMI, YTO ITO3BOINTIO CHENTATh BBI-
BOJIbI O peaIbHOI KapTUHE 3MeKTPOMArHUTHON 06CTaHOBKM
B OBITOBBIX YCTOBISIX.

[TpakTudyeckast 3HAYMMOCTD PabOTHI COCTOUT B TOM, UTO
CO3[JaHHBII IPUOOP AET BO3SMOXKHOCTD KAXK/OMY Ie/IOBEKY
CaMOCTOATE/IbPHO KOHTPOIMPOBATb YPOBEHb 3/I€KTPOMAr-
HUTHOTO M3Ty4eHMs B JOMAIIHE cpefie. ITO IOMOTAET CBO-
€BPEMEHHO BBIAB/IATD MOTEHINA/IbHO OMACHbIE 30HBI U IPU-
HIMAaTb MepbI /1A CHYDKeHNA BosgeiicTua OMIL.

B TeopeTnMuecKoil YacTM WCCIE[OBATENBCKON PabOThI
HaMmy OBUIO PacCMOTPEHO 37eKTpoMarHuTHoe nose (IMII)
KakK ocobast popMa MaTepuu, COCTOAIIAsI M3 B3aMMOCBSI3aH-
HBIX 3JIEKTPMYECKOTO U MAarHUTHOTO TOJIEN, pPacIpoCTpaHsa-
I0IMXCA B MPOCTPAHCTBE B BUJE 9M€KTPOMATHUTHBIX BOMH
(OMB) [1].

bb1o ycraHOB/IE€HO, YTO 3/I€KTPOMArHUTHBIN CIEKTP
OXBaTbIBAET HMIMPOKMII [MAIA30H M3ITy4YeHUI — OT Pajyo-
BOJIH IO TaMMa-JIy4dell, — pasanyarolnxcs Mo AIMHe BOJ-
HBI, qacToTe U sHepruu. Kax st tum nanydenns obaamgaer
criennUIECKNMI CBOVICTBaMU ¥ chepaMm TpUMEHEHVS:
Pa/IMOBOJIHBI UCTIONb3YIOTCS B CBA3Y U BellJaHUM, MUKPOBOJI-
HBI — B OBITOBOIT TEXHMKE U PALMONTOKALNY, NHPPAKpacHOe
U3Ty4eHNe BOCIPMHMMAETCA KaK TeII0 M IPUMEHAETCA
B IIpubopax HOYHOTO BUJIEHNsI, BULMMBIIL CBET 0OecrednBa-
eT 3pUTebHOE BOCIIPUSATHE, YIbTPa(uoIeTOBbIE TyUN BIIs-
0T Ha 6110/I0TMYeCKIie IIPOLIECChI, PEHTTEHOBCKOE U3/TydeHe
He3aMEHNUMO B JJMarHOCTMKE, a TaMMa-JTy4dyl IPUMEHAI0TCA
B OHKOorMm [2].

Anamms BospeiicTBusa OMII Ha opraHmsM yenoBeKa Io-
Ka3aJI, YTO aHTPOIIOTEHHbIe VICTOYHUKYU U3TydeHNsA (IMHUK
97IEKTPOIIepefad, CPEACTBA CBsI3M, OBITOBAs TEXHUKA U T.JI.)
CYIIECTBEHHO YBeIMYMIN CYMMApHYI0 HAIps>KEHHOCTD
97IEKTPOMAarHNTHOro oHa — npumepro B 1000 pas oTHO-
CUTEJIPHO €CTECTBEHHOT'O YPOBH:A. DTO sABJIEHME MOMTY4YNIIO
Ha3BaHNe «9JIeKTPOMAarHUTHBIN cMor» [3].

BrisBIeHO, 4TO 6M0/IOrMYecKOe Bo3aeiicTBie DMII 3aBu-
CHT OT psiffa GaKTOPOB: MHTEHCUBHOCTI U3y IeHNs], IPOIOT-
KUTETbHOCTH BO3/eJICTBY, YaCTOTHI BOJTH, TOUKYV IIPUTIOXKe-
Hus (0671aCTV BO3IENICTBYS HA OPTaHU3M).

Haubornee yyscTBuTeNnbHBI K BodgericTBuio OMII Heps-
Hasl, UMMYHHas, 3HJOKPMHHAsA, CepAeYHO-COCYAMUCTAS U T10-
noBast cucTeMbl. HU3Ko4acTOTHBIE 110/ MOTYT ITPOBOIIPO-
BaTh Hecmenuduueckne peakunu u BauAts Ha JHK uepes
BBICBOOOXK[IEHIIE CBOOOJHBIX PAIMKAIOB, a BHICOKOYACTOT-
HO€ M3/Ty4eHMe BbI3bIBAET IOKA/IbHBIN HarpeB TKaHEN 3a CYET
TIOTTIOIEHM s SHEPIUM BOAHBIMU CTPYKTypaMyl OpraHM3Ma.
Oco6y10 OIaCHOCTD MPEACTABISIET IUTEIbHOE MCIIOIb30Ba-
Hue MOOMIbHBIX TenedoHoB (mmamasoH 450 MIu-1,9 I'T),
0Cc06EeHHO JieTbMM 1 GepeMeHHBIMY XeHIMHaMK [4].

Jist 3a1uThl HacemeHMs: pa3pabOTaHbI CAHUTAPHBIE Ipa-
Buta v HopMbl (CanllnHbr), ycTaHaBIuBaoye mpefenbHO
porryctumble ypoHN (II1Y) BO3melicTBMA 37€KTPOMArHUT-
HOTO V3JTy4eH)A Pafino4acTOTHOro AyamnasoHa (30 xI-300
I'Tx). OeHka BO3/IeIICTBYA IPOBOJUTCS IO JBYM OCHOBHBIM
rapaMeTpaM: 9HePreTMIeCKON 9KCIIO3UIINY (MHTEHCUBHOCTD
X BpeMs BO3JEIICTBYA) U 3HAYeHMAM MHTeHCMBHOCTH DM
PY (p14 yA3BMMBIX IPYIIII HACE/ICHNIA).

Hopmupyemble TIOKasaTeny BKIIOYAIOT HANPSKEHHOCTD
anexTpudeckoro (E, B/m) n marantHoro (H, A/m) moneit s
gactoT 30 kI1y-300 MI1, a TaxKe IJIOTHOCTh IIOTOKA 3HEP-

run (III13, Br/m?, MxB1/cM?) mida gactot 300 MI1—300 T'Ti.
KOHTpO/Ib YpOBHSI M3/Ty4eHNUs [ODKEH HMPOBOAUTHCS pery-
nsipHO (He pexxe 1 pasa B rof), mpu M3MeHeHUsx B pabore
MCTOYHMKOB W/IM ITOC/IE UX PEMOHTA.

Ha ocHOBaHMV BBILIEN3IOKEHHOTO MOXXHO TOBOPUTb
O TOM, YTO TEOPETUYECKMII aHAIN3 IIOATBEPAMIT 3HAUM-
MOCTb IIPO6/IEMbI 37IEKTPOMArHIUTHOTO 3arpsISHEHMsT CPeJIbl
" HeOOXOIMMOCTD CTPOTOro COOIOIEHNS CAHUTAPHO-TUT-
eHIYECKUX HOPM /I MUHVMMU3ALUN PUCKOB IS 3TOPOBbsI
Ye/I0BeKa.

B mpakTM4YeCcKOM YacTM WCCIEfOBATENbCKOM PaboThl
HaMu OBUT COOpaH ¥ MPOTECTMPOBAH M3MEPUTENb HAIps-
JKEHHOCTHM 37eKTpoMarHuTHoro moyst (OMII) Ha 6ase KoOH-
tposuiepa Arduino UNO (pucynok 1). B cocraB ycTpoiicTa
Bouwmm: guciteit 1602 ¢ 12C, symmep, MakeTHas I1aTa, cBe-
Topuop, 6arapes 9 V, aHTeHHa, pe3UCTOPHI ¥ IPOBOJA.

C6opka oCyIecTB/IsUIaCh B JOMAIIHNX YCIOBUAX C IIPef-
BapUTENbHOI HACTPOWKOI IPOTPAMMHOIO ObecredeHs:
6puta ycraHosmeHa cpega Arduino IDE u 6ubmmorexa
LiquidCrystal I2C gyt pabotsl ¢ gucrieeM. B mporjecce pas-
paboTKu mepBOHAYANbHAsI cxeMa cOOpKM ObUta MOgMGUIm-
poOBaHa — MCIIO/IB30BaH AuUcIUIel ¢ nutepdeiicom 12C u nc-
K/IIOU€H TepeKIovaTesb st Bbribopa pesucropa. Ha atame
TeCTUPOBAHMA BBIABWIACH IMPOOIEMa C HEKOPPEKTHOI pa-
60101t IpMbOpa M3-3a HEMPABUIBHOTO MOKOOPa COMPOTHB-
nenus pe3ucTopos. Ilocie nx 3aMeHbl TOYHOCTD U3MEPEHNUI
CYILLECTBEHHO YIYYIINIACh.

[ cObopa maHHBIX TpUOOP KanmMOPOBAICS B CepenyHe
KOMHATBI BIA/IM OT UCTOYHUKOB IMII, uTo6bI 6a30BOE 3HA-
JYeHne cooTBeTcTBOBaIO 0. 3aTeM MPOBOAMINCH 3aMepbl Ha-
TPsDKEHHOCTH TTOTISL BOMU3Y PA3IMIHBIX OBITOBBIX IIPHOOPOB
Ha paccrosaHysax 0,5 M, 1,0 mu 1,7 M (pucyHok 2).

Pe3ybraThl [IOKas3a/Ii CIEAYIONIYIO KAPTUHY:

—  Wi-Fi-poytep: 23 (0,5 M), 9 (1,0 M), 0 (1,7 m);

— MukpoBonHoBasg mneub: 27 (0,5 M), 7 (1,0 m),
0 (1,7 m);

— yTior: 14 (0,5 m), 4 (1,0 M), 0 (1,7 m);

— HoyTbyk: 71 (0,5 M), 9 (1,0 m), 0 (1,7 m);

— renesusop: 20 (0,5 m), 14 (1,0 m), 0 (1,7 m).

V3 moy4eHHBIX JAHHBIX ClIefyeT, 4To npubop addex-
TMBHO (ukcupyer HampspkéHHocTs OMII Ha He6ombLIIMX
paccrosiunsax (fo 1 MeTpa), HO TepsieT YYBCTBUTENbHOCTD Ha
muctaHuyu 1,7 metpa u 6ornee.

CebecToMMOCTb CaMOJIe/IbHOTO M3MEPUTEIsI COCTABIUIA
1 649 py6}1e171, YTO COIIOCTABMMO C II€HOJ TOTOBBIX aHa-
noros (1 200-2 500 py6ieit). 9TO HOATBEP>KAAET I9KOHO-
MIYECKYI0 11e/1eCO0OPasHOCTb CAMOCTOSATEIbHON COOpPKU
YCTPOJCTBA.

B pesynbrare BBINONHEHUA NPAKTUYECKOM YaCTU IOJ-
TBEPAWIACH TUIIOTe3a O TOM, YTO OBITOBBIE HMPUOOPHI CO3-
[AIOT 9IEKTPOMATrHUTHOE IIOJIe, CIIOCOOHOE OKas3bIBATH BIIN-
sIHUe Ha OKpY>Kalollyio cpeny. PaspaboTaHHbIN U3MEPUTENb
IIEMOHCTPUPYET PabOTOCIOCOOHOCTD 1 MOXKET CIIYXKUThb
MHCTPYMEHTOM JJLs1 [IePBUYHOIL OLleHKM YpoBHs IMII B ObI-
TOBBIX YCTIOBUSX. B IepcreKTrBe IIaHNPYeTCs YCOBEpIIeH-
CTBOBaHIe TIp1bopa: maifka KOMIIOHEHTOB, MOJIETIMPOBAHIe
Kopiryca B nporpamme Kommac 3D u ero neyats Ha 3D-npusn-
Tepe [Isl MOBBILIEHNs YHOOCTBA 9KCIUTYaTALNN, @ TAKXKe Ipa-
IynpoBKa IKassl B egyannax CV ajst 6ormee TOUHOI MHTEP-
IpeTaIyy pe3ynIbTaTOB U3MEPEHMIL.
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KpaTtyanwnin He 3HA4YUT cambiit BbICTpbIN: pasragka napagokca
bpaxncToxpoHbl

Apvieo Maxcum Veanosuy, yuaujuiics 8-20 knacca

Hayunbiii pykoBopurens: Cakxesuu Banepuii Hukonaesuu, 00Kmop mexHuueckux Hayx,
nedazoe 00NOTHUMENbHO20 00pA306aAHUS
I'YO «Oxt6pbckas cpenHss mKona Burebckoro paitona umenn Iepos Coserckoro Corosa VBana ITasnosuya Co6onesa» (Benapycn)

B daHHoU pabome ucciedyemcs 3HameHUMas 3a0aqyd o 6paxucmoxpoHe — Kpugol Hauckopeliwezo cnycka. [TokazaHo, Ymo
UHMYUMUBHO 04e8UOHbIl omeem — NpaMAas JIUHUS — OKA3bledemcs owu6oyHbIM. C NOMOWbIO (hu3UYECKo20 aHAAU3d,
Mamemamuy4ecko2o MoOesIupPO8AHUS U HAMYPHO20 3KCNepUMeHMaA ¢ NOJILIMU CMAsbHbIMU Wapamu 00KAa3aHo, Ymo onmu-
ManbHoU mpaekmopuel Aensemcs yukioudd. Ocoboe 8HUMAHUE yOes1eHO 8IUSHUI0 8pawamesibH020 08UXeHUS WAapos Ha
8peMs CnycKa: NOKAa3aHo, 4mo 0J15 MOHKOCMEHHbIX NOJIbIX Cihep speMs ygenuduedemcs Ha ~28 % no cpagHeHuo ¢ Mooesbio
MamepuasnbHol MoyKuU. Pe3ysibmamel KOMNbIOMEPHO20 MOOETUPOBAHUS CONOCMABIEHbI C 3KCNepUMEeHMAabHbIMU OaHHbI-
MU, pdcxoxoeHue 06bACHEeHO C yYEMOM KOHEYHbIX pa3mMepos Wapos U mpeHUs KayeHus.

Knioueeble cnoea: 6paxucmoxpoHd, Yukaoudd, 8dpuayuoHHoe ucyucaeHue, MOMeHm UHepyuu, Noseil wap, Komnslomep-
Hoe ModesuposaHue.

BBenenue

I[TpencraBbre cebe B TOYKM B IPOCTPAHCTBE: TOUYKA A PACIOIOXKeHa BbIIIle, TOYKa B — HIDKe 1 HEMHOTO B CTOPOHE KaK
II0Ka3aHO Ha pUcyHKe 1. MbI coeiHsAeM UX IIAAKIM XET0O0M U IyCKaeM 10 HeMy IIapuK. Bompoc KaxkeTcst a/ieMeHTapHbIM:

110 KaKoit popme xémoba maprk Jokatutcst oT A 1o B 6sicTpee Beero?

[Toutn KaxabIll yBepeHHO oTBedaeT: «Ilo mpAMoit!» — Befb psAMast MMHMUA ABIAETCA KpaTYailliM PAcCTOSHIEM MEXIY
nByMst Toukamyt. OfHaKO 3TOT OTBET HeBepeH. Kparyaiiimmii myTh He SIBISIETCSI CAMBIM OBICTPBIM, U B 9TOM 3aK/TIOYAeTCsI OfVH
U3 CaMbIX KPAaCUBBIX IIaPaIOKCOB K/IACCUUECKOI (PUBUKIL.

Iens paboTbl — 00BACHUTD HUSUIECKYIO U MATEMATUIECKYIO CYTh 9TOTO MapajjoKca, a TAKXKe MOATBEPAUTD TeopeTude-
CKMe BBIBOJIbl HATYPHBIM 3KCIIEPMMEHTOM U KOMIIbIOTEPHBIM MOZIE/TMPOBAHNIEM.

Sagaun:

1. VI3yumTh HCTOPUIO U MaTeMaTUYeCKOe pellleHne 3aaun 0 6paxmucToXpoHe.

2. TIpoectu ¢pusndeckuit SKCIepUMEHT C ABYMsI IIOTIIMY IIAPAMIL Pas/INIHbIX ANAMETPOB.

3. PaspaboTaTb KOMIIBIOTEPHYIO MOJI€/Ib, YIUTHIBAIOIIYIO BpallleHNe IIIapOB.

4.  ComoCTaBUTD Pe3y/IbTaThl MOJIENUPOBAHIIS C 9KCIIEPUMEHTOM 1 OO'BSCHUTD PACXOXK/ICHSL.

HMcropuyeckas cnpaBka

B nione 1696 roza mseitiiapckuit MaTemaruk Voranu Beprynam ony6nukosan B xypHae «Acta Eruditorum» Bbi3oBs yué-
HbIM Bcell EBponbr:

«Jlanpl iBe TOUKM A 1 B B BepTuKanbHoit ockoctu. Haittu kpusyro AMB, 11o koTopoit nofiBMXHasA To4ka M, crryckasach
u3 A TIOF; IelicTBIEM COOCTBEHHOI TSDKECTH, JOCTUTHET B 3a Kparyariiiiee BpeMsi».

Bepuyin oTBéN Ha pelieH1e ecTh MecsLeB. Korma cpok 1cTék 6e3 efnHoro oTBera, o npocbbe JlertbHmIIa ero Ipopin-
i e1é Ha rofl. 3a 9T0 BpeMs 3aaduy PelIN IATh BeTUKIX MaTeMaTUKOB. Pe3yIbraTsl IpecTaB/IeHbl B Tab/mIe 1.

Mertoppl, paspaboTaHHbIE /IS PEeLIeHNs 9TOI 3a/ja4n, IOMIOXKIIY HAYa/I0 BaPUALMOHHOMY MCUMCIEHIIO — Pasfiey Ma-
TeMaTUKY, 6e3 KOTOPOrO CerofHs HEBO3MOXKHBI HII KBAHTOBAs MEXaHNKA, HM T€OPUs OTHOCUTEIbHOCTHU, HU COBPeMeHHas
MH)XEHepu.
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A (Crapr) Mapaona 1

(MeqnIeHHbIN pasroH)

| |KNOMAA (BpaxUCTOXPOHA)

== = [Ipamas (KpaTyanwmi nyTe)

=== [lapabona I (BLICTPLIA pa3roH)
=+« [lapabona T (MeaNeHHbIA pa3roH)

5 \Qs.‘ : [ Wap 270 MM
a s.s\_\\ %, ﬂpﬂMaﬂ 3 Wap 240 mM
I i o (KpaTyaiwwas)
%‘ \% ss\\\ - J
L | \\'\/ -
/ \*\-\,\\ \\\\\ ."“
HHKJ]OHI[& Mapabona | h e . W)
(BbICTPBIA Pa3roH) T g g
Ax =263 cm

Puc. 1. Cxema 3KCIIepUMEHTA/IbHOI YCTAaHOBKY (CpaBHEHNUE TPAaeKTOPUil OpaXiCcTOXPOHDI)

Tabmuua 1. PesynbraTsl pentenns sagauu bepuymm

YuéHbin MpumeuatenbHbin pakT
Wcaak HbioToH

Pewnn 3agayy 3a ogHy HOUb. AHOHVMHO OTNPaBUN peLleHue,
Ho bepHynnu cpasy y3Han aBTopa: «fl y3Hato fibBa Mo KOrtam!»
fotdpug JlenbHuy, Monpocun NpoannTb CPOK 1 HaLLéN peLueHne

ko6 bepHynnu

PopHol 6pat MloraHHa; X COnepHNYeCTBO CTano jereHAapHbIM

[unom pe Jlonutanb | YuyeHuk MoraHHa bepHynnu
WoraHH bepHynnn | Cam aBTOp Takxe onybnnkoBan peLieHne

Ousnvyeckas CyTh IIapagoKca

[Touemy UHTyUIMS HAC OOMaHbBIBAET?

B (®uHuw)

60 Kénpon

Harma MHTYMI[MS [TOCKA3bIBaET, YTO KpaTdaiiliee pacCTOsIHME JO/DKHO O3HAYaTh KpaTdalilee BpeMs. ITo 65110 ObI Bep-

HO, e/ OBl IIAPVK FBUTAJICA C IOCTOSHHOI cKopocTbio. Ho B 3afjate 0 6paxmucToXxpoHe CKOPOCTh He ITOCTOSIHHA — OHA pac-

TET 110 Mepe CITyCKa.

W3 3akoHa COXpaHEHNA IHEPTUU CKOPOCTD T€JIa, CIIYCTUBIIETOCA Ha BbICOTY h u3 cocrosanus II0KOA, paBHa:

v = ,/2gh,
rme g =~ 9,81 m/c’. 10 03HAUAET, YTO CKOPOCTb 3aBMCUT TOJIBKO OT ITyOMHBL, @ He OT (POPMBI IIYTHL.

Komnpomucc Mexxmy IIuHOM U CKOPOCTHIO
PaCCMOTpI/IM aBE Kpa]?n—me CTpaTeI‘I/H/I.

«ITpsimas». lllapuk CIycKaeTcst MOMIOTO U paBHOMepHO. IIyTh MUHMMAa/IEH, HO CKOPOCTb HapacTaeT MeIIeHHO — 6O0JIb-

HIYIO YacCTh JUCTAaHLMN TEJIO TIOM3ET.

«HI)IPOK». H_[apI/IK CHa4dajla KpyToO Imajia€T, MTHOBEHHO Ha61/[paﬂ BBICOKYIO CKOPOCTb, a 3aT€M IIOYTV TOPN3OHTA/IBHO JIETUT

K (1)I/IHI/IIJ_IY. HyTI) IJINHHEE, HO CpEeAHASA CKOPOCTb 3HAYNTEIbHO BBIIIE.

ITapagokc B TOM, YTO BBIUTPBIII B CKOPOCTM IepeBelIMBaeT IPOUTPHIII B paccTossHuM. ONTUManbHas KpuUBas HaXOLUT

MJiea/IbHbI 6a/TaHC MEXY STUMM PaKTOPaMIL.

BeiroBast anamorusi. Ilyre u3 mpuropoga B aspomopT depes LeHTp — 15 kM, HO mpobku (20 km/4, 45 mun). Yepes
KonbleBylo — 40 KM, HO cBobogHas Tpacca (100 km/4, 24 muH). IIyTh mOYTM BTpOe JIMHHee, HO BBl IIpYeeTe BABOE

ObICTpee.
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MaremMaTmuecKas MOJienb
OYyHKIVIOHAII BpeMeH!
ITyctp KpuBast crrycka sagaHa ¢yHKumeit y(x), rae ocb y HanpasieHa BHU3. [To/1HOe BpeMst CITycKa:

y]Jm

y

3agava — HailTy y(X), MUHMMU3UPYIOLIYIO 3TOT MHTETPalL.
Pemenue: nuknonmga
[Tpumenss ypaBHeHue Diimepa — Jlarpaska, mojaydaeM, 4To ICKOMasi KpyBas — LVMKIOU/A, TPAeKTOPUs TOYKY Ha 060fe
KaTsIIErocs Kojeca:
x(6) = R(6 — sinbh),
{y(@) = R(1 — cos0).
Papnyc R mogbupaercst TaK, 4To6bI KpuBast IIPOXOAIIA Yepe3 TOUKy B.
TayToxpoHHOCTD
Iuknonga ob1agaer 3aMedaTeIbHBIM CBOIICTBOM: BpeMsl CITyCKa [{O HYDKHE TOYKM He 3aBMCUT OT HAda/IbHOIl BbI-
COTBHI. DTO CBOJCTBO OBIZIO UCIIONb30BAHO [IOMITeHCOM M1 CO3[MaHUs MAATHUKOBBIX YaCOB C IMMOCTOAHHON TOYHOCTDHIO
xopa.
IKcnepuMeHTaIbHAA YacTh
Omnucanue yCTaHOBKMU
OKCIePUMEHT MPOBOAWIICA Ha YCTAHOBKE CO CTIeAYIOLMMU ITapaMeTpaMMu:

ITapamerp 3HaueHne
T'opusoHTanbHoe cMetenne (A > B) 263 cM
BeprukanbHblil nepenag BbICOT 123 cm
Ilnuna npsamoit (pacuérhas) J263% + 1232 ~ 290 cm
Matepuan xénoba [TnacTuKOBBII IPOPUIb

Boitnt M3roToB/IeHBI TpU XKE1064a, KaK IIOKA3aHOo Ha PUC. 2: OOuH B GopMe IPSIMOIL TMHNUM, BTOPOit — B popme, mpu-
O/mDKEHHON K mapabore (KpyTojl CIYCK B Hayajle, IONOTMII BBIXOA K QMHMINY), aTPeTWil TaK d>Ke IpUOMDKEHHON
K Tapabojie, HO BBITYK/IOCTbIO BBepX. Bce »enoba uMeny ofyHaKoBble TOUKM CTapTa U QUHMIIA.

Pmc 2. JKénoba fyist mpoBefeHNs 9KCIIEPUMEHTOB

XapaKkTepuCTUKN LIAPOB
B sKcrieprMeHTe MCIIOIb30BANINCD [1BA IIOJIBIX CTA/IBHBIX LIAPA, YTO CYILIECTBEHHO OT/INYAET HAlly paboTy OT CTaHapT-

HBIX IEMOHCTPALNIL, Tie OOBIYHO IPMMEHSIOT CIIOUIHBIE MIAPUKIL.

ITapamerp ITap 1 (manbrit) IlTap 2 (60mb1r0IN)
Buemnnit guametp 40 MM 70 MM
TonuyHa creHKn 1,5 Mmm 2,0 MM
Buyrpennuii puameTp 37 MM 66 MM
Buemnmnit paguyc R 20,0 MM 35,0 MM
BuyTpennuii paguyc r 18,5 Mmm 33,0 MM

Bpi6op mOBIX LIAPOB He C/IyYaeH: X MOMEHT MHEPI[UM 3HAYUTEJIbHO OT/INYAETCS OT CIUIOLIHBIX, YTO IIO3BOJISIET
HaIJIAJHO IPOJEMOHCTPUPOBATD BN AHME BpalljaTebHOTO ABVDKEHMA Ha BpeMs CITycCKa.

Meropuka nsMepeHuit

1. Ob6a mapuka oouepéfHo OTIIYCKAINCh U3 TOUKM A 6e3 HadaTbHOI CKOPOCTIL.

1.  Bpems npoxoxpeHusa GUKCHPOBATOCH € IOMOLIBIO BIICOCHEMKI € YacTOTOI 60 KafpoB/c 1 3aTeM IPOBOJVIIN HIOf-
cyeT BpeMeHU € TOMOIIpIo IIporpammbl Tracker-6.3.4.
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2. JInsa xkaxpol KOMOMHAIIMY «IIap X TPaeKTOPMs» IPOBOANIOCH He MeHee 5 3aITyCKOB.
3. B xauecrBe pesynbTaTa 6panoch cpefiHee apupMeTdecKoe.

PesynbTaThl 3KCIepUMeEHTa

TpaexTopus ITap 1 (D = 40 mm) ITap 2 (D = 70 mm)
Ipsimas tpan1 = 1,649 ¢ topaz = 1,547 ¢
Bornyras mapabona tymen = 1,054 ¢ Eomien2 1,055 ¢
Brinmyknas mapa6ona tyxn1 = 2,227 € tuuxnz = 2,226 ¢
Berurpsiin BOrHyTOI apaboribl ~36 % ~32%
ITponrpsIl BBITYK/ION ITapadosIbl =53 % =53 %

Bo Bcex 3amyckax Iapyuk Ha BOTHYTOII ITapabosie IpuXofuI K GUHNIIY TePBBIM.

O1eHKa TOYHOCTHY MI3MepPEHMIT BpeMeHN!

TouHOCTb OmpefneneHnst BpeMeH! CIIyCKa B JaHHON paboTe orpaHMdeHa JBYMs OCHOBHBIMM (aKTOpaMiu: TeXHUYECKUM
paspelieHNeM BUEO3AINCH U CYO'BEeKTUBHOI MOTPEIIHOCTHIO OllepaTopa Ipy PyIHOI pasMeTKe TPaeKTOPUIL.

1. VIncTpyMeHTa/IbHAS IIOTPENIHOCTD. BueocbeMka mponsBoamiace ¢ vactoToit kagpos f = 60 fps. CregoBarenpHo, Mu-
HYMAa/IbHBI JUCKPET BPeMEHHO HIKaIbI (JIUTeTbHOCTb OJHOTO Kafipa) COCTABMSAET: A troep, = % =~ 0.017 c.

9T0 03Hauaer, 4yTo mporpamMma Tracker MoxxeT 3apMKCUPOBATH COOBITIE TONBKO C IPUBA3KOI K O/MDKalIeMy Kafpy.

2. CyObeKTVBHasI IIOTPEIIHOCTD pasMeTKu. [I0CKOMbKYy MOMEHTbI Hadasna ABVOKEHUA (Lgrqre) Y MEpeceyeryss GUHMIIHON
4epThl (tfinisp) BHIOMPANICh OMEPAaTOPOM BPYYHYIO IyTe€M BU3YalbHOTO aHAMNM3a IOKAAPOBOI MPOKPYTKM, BOSHMKAET J10-
HO/IHUTe/IbHAA HeOlIPee/IeHHOCTD. Ye/loBeuecKuil I1a3 CiocobeH pasinyaTh IPOMEXXYTOUHBIE ION0XKeHNA 00BeKTa MeXY
KafjpaMit INILIb Ipubnnu3utensHo. IIpakTrKa [MoKas3bIBaeT, 4To OLIOKa PyYHOIT YCTaHOBKY MapKepa Ha ObICTPOLBIKYLINIICS
00beKT OOBIYHO He MPEeBBIIIAeT IIOIOBUHBI [UINTENIbHOCTH Kafpa. Takum 06pa3oM, MOTPeLIHOCTb BEI6Opa KOHKPETHOTO MO-
MeHTa BpeMeHM oneHuBaercst Kak + 0.5 - A tyocp.

VToroBas abcoMOTHass IIOTPEIIHOCTh M3MeEpeHMsA BpeMeHM cIycka (At) CKIafbIBaeTcs M3 MHCTPYMEHTAIbHON
U CyO'BEeKTUBHOM COCTAB/LAOINX U IpuHUMaeTca paBHoi: At + 0.0255 c.

JaHHas BenuMuMHa ABJIsIETCS FOIYCTUMOI A1 Lie/ieli JaHHOTO MCCIefoBaHMs, TaK Kak Hab/iojaeMast pasHulia BO BpeMe-
HJI CIIyCKa II0 MpsIMOIL M 1o mapabose cocTaBisgeT mopspka 0,492 ¢, 4TO 3HAYMTENIBHO NPEBBILIAET IIpefe/ HOrPeIHOCTI
VI3MEpEHNIA.

Yuér BpanjeHus NONbIX LIAPOB

[Toyemy BpaujeHne 3aMeJIsAET MAPUK?

B mpocreitieii MOfeIu MIAPUK PacCMATPMBAETCS KaK MaTepuUaJbHAs TOUKA, CKO/Ib3sMIasa Oe3 TpeHns1. Best moTeHiuans-

HasA 9HEPTNA IEPEXOANUT B IIOCTYNATE/IPHYI0O KMHETNYIECKYIO:

1
mgh = Emv2 > v = ,/2gh
OHHaKO peaIIbeIIZ HIapI/IK KaTUTCA, I 4aCTb 3HepFI/H/I paCXOHyeTCH Ha BpaH_[eHMe:
mgh = =mv?*, + {=lw
g 2 2 ’
TNoCTynaTeJibHOe BpauiaTeJbHOe
rae I — MoMmeHT uHepimu, w= v/R — yrnoBas ckopoctb (ycroBue KadeHns 6e3 MPOCKaTb3bIBAHNA).

MoMeHT MHepLMY MOTIOT0 HIapa

L7151 TOZCTOCTeHHOI cepbl ¢ BHEIIHUM PafUycoM R 11 BHYTpEeHHUM I MOMEHT MHEPLIUY PaBeH:
2 RY—15

~5MRE — g3

Baeném Gespasmepubiit mapamerp f = I/(mR?), xapakTepusyioluit pactpeyie/ieHie Macchl.

I

Tun tena B = 1/(mR?) Du3NMYecKmii CMBICT
MarepuanbHas TOYKa 0 Bca macca B LeHTpe
CnoursHoii map 2/5=0,400 Macca pacmpeperneHa 1o o6sémy
Iap 1 (D=40, crenka 1,5) 0,619 Macca CKOHIIEHTpMPOBaHa Y TOBEPXHOCTI
ITap 2 (D=70, cTenka 2,0) 0,630 Ewmé 6mmxe K 060mouke
VneanbHast TOHKas 060/109Ka 2/3 =0,667 Bcsa macca Ha moBepxHOCTH
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O6a Hamyx mapa 6/1MsKM K UAeaNbHOI 060/104Ke (OTK/IOHeHUe 5-7 %), TOCKOJIbKY MX CTEHKM TOHKM OTHOCUTEIBHO pa-
muyca.

CKOpOCTD 1 BpeMst KaTAILIerocs mapa

IMopcraBnas w = v/R B 3aKOH COXpaHEeHUA SHEPIUM, IIOTydaeM:

1 2gh
mgh = —mv?(1 + B) = v = LR J2c gh,
2 1+8
rmec = ﬁ —K03pPuLMeHT 3P PEeKTUBHOCTY Pas3roHa.
Tun Tena B c=1/(1+pB) 3ameqeHe Vs CKOTb)KEHIEe
Cxonbxenne (Mopenp) 0 1,000 —
CriomHoit map 0,400 0,714 +18 %
[Tap 1 (40 MM, O/IBLIL) 0,619 0,618 +27 %
[Iap 2 (70 MM, O/IBLI) 0,630 0,613 +28 %
VneanbHas 060/1049Ka 0,667 0,600 +29 %

KiroueBoit BLIBOJ: IOJIbIe MIAPBI KAaTATCA Ha ~27-28 % [orbllle, 4eM IpefcKa3blBaeT MOMENb CKOMb3AMIell TOUYKNM. ITO
3HAYNUTENIbHO OoJIblle, YeM 18 % /IS CIUIOIIHOTO LIapa, U ABJIAETCA IVIaBHBIM MCTOYHMKOM PACXOXKAEHMA MEXIy HauBHON
Teopumell U IKCIePYMEHTOM.

Brnuser nu fuamerp mapa?

STOT BONIPOC COIEP>KUT TOHKMI M HEOYEBUIHBII OTBET.

Yepes BpalieHne — mpakTidecku Het. PasHuna mexxpy mapamu: ¢; = 0,618 vs ¢, = 0,613, To ectb MeHee 1 %. Ilapa-
MeTp [$3aBMUCUT OT OTHolIeHus I/R, a He or abconmoTHOro pasMepa. Ecu 651 06a 1rapa yMenu OfyHaKOBOe OTHOIIEHNE TOJ-
I[MHBI CTEHKM K PafyCy, X BpeMeHa Obl Obl MIEHTHUIHBL

Yepes reomerpuio xénoba — na, Ho cmabo. lllap koHedHOro pasMepa He KacaeTcs fHa Jk€moba, a OMMPaeTcs Ha ero CTeH-
k. LleHTp Macc IBMIKETCS 110 TPaeKTOPUM, IPUIIOIHATON Hall pacu€THON KPUBOIL:

\/

\ ® / < map 70 MM: IIeHTP Macc BbIIIe

\VAV

\VAV

® o < mrap 40 MM: LIEHTP Macc HIKe

\/

\/

V <« nHo xéno6a (pacyéTHas KpuBas)

Jns V-06pasHoro 5xénoba ¢ MOnyyraoM @ cMelleHue LieHTpa Macc:

1
Ah =R— -1
h (sina )

ITonyyron xémno6a IlTap 1 (R=20 Mm) ITap 2 (R=35 mMm) Pasuuua
a =45° 8,3 MM 14,5 mm 6,2 MM
a =30° 20,0 Mmm 35,0 MM 15,0 Mmm

ITpn obmem nepemnage 1230 MM 370 faét norepro 3¢ dexTuBHON BbicoTh 0,7-1,2 % mna manoro mapa un 1,2-2,8 % mna

60/IBIIOTO. CoOOTBETCTBEHHO, 607IBIIION map 6y;[eT 9yTb ME€[l/IEHHEE — Ha NO/IN IIPOLEHTA.

CymMapHas oneHKa Bcex 3¢ peKToB

®daxrtop Bxnap Bo Bpems IIpumeyanue
Bpamienne (0cHOBHOI1) +27-28 % OpnHakoB fiyist 060UX IApOB
CwMelieHne B énobde +0,7-2,8 % Cunbree g mapa 70 MM
Tpenne xauenns +1-3% 3aBUCKT OT MaTepuaa ¥ COCTOSTHUA MOBEPXHOCTHU
IIpockanb3piBaHME -1-2% YacTM4HO KOMIIEHCHPYET BpalljeH1e
Vtoro vs mojmenn ~28-32 %
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Kommnbroreproe mofiennpoBanmne

Omnucanne Mofenn

Beina paspaborana mporpamma Ha ssbike Python, paccumrsiBaromjast Bpemsi CIIyCKa IO IPOM3BOMBHONM KpuBoii. IIpo-
cTpaHCTBO pasbuBaercsa Ha N = 2000 ManbIx yyacTKoB. Ha KaXkioM ydacTke:

ASi

2¢-g- ycp,i’
e ¢ — KoadduimenT, 3aBucAmuit ot TiIa mapa (¢ = 1,0 grs ckonbxenus, ¢ = 0,618 gis mapa 40 MM, ¢ = 0,613 mns mapa
70 MM).

CpaBHMBaeMble TPAEKTOPUM

At

IMapamerpor: Ax = 2,63M,Ay = 1,23 M (COOTBETCTBYIOT pea/IbHOMY CTEHJLY).

Ne Tpaexkropusa ®opmyna OusnyecKnit CMbICT
1 Huxnonpga ITapamerpuueckas Teoperndecknit onTuMym
2 [Tapa6omna | y = 1,23,/x/2,63 BeICTpBIiT pasron
3 IIpsamasn y = 0,468x Kparyarimmit myTb
4 ITapa6oma T x \? ITospHmit pasroH
y = 1,23 (m)
Pe3ynpraTsl MOfenMpOBaHUS
TpaexkTopust Ckonbxenne (c=1) ITap 40 Mmm (c=0,618) ITap 70 MM (c=0,613)
Huxmonpma ~1,07 ¢ ~1,36 ¢ ~1,36 ¢
[Tapabona | ~1,10 ¢ ~1,39 ¢ ~1,40 ¢
IIpsaman ~1,18 ¢ ~1,50 ¢ ~1,51c¢
[Tapabomna 1 ~1,44c ~1,83 ¢ ~1,84c

KinroueBbie HaOMOIeHIA

1. I[uknoupa BeIMIPBIBAET y NpAMON Ha ~10-11 % Bo BcexX ClieHapuAX — HE3aBMCUMO OT TUIIA LIapa. ITO IOATBEP-
XJaeT, 4To GopMa ONTHMA/IBHON TPAeKTOPHUM He 3aBUCUT OT BpAlljaTe/lbHbIX CBOJICTB TefIa.

2. Tlapabomna ¢ BBIIYK/IOCTbIO BHU3 TIOKA3bIBaeT Pe3y/lbTaT, OueHb O/M3KMIT K IuKaonse (pasHuna ~2-3 %). 1o 06b-
SCHACTCS TeM, YTO OHa, KaK M IIMK/IoN/a, obecriednBaeT paHHMII pasroH.

3. Tlapabona c BEIMyKIOCTBIO BBEPX — aOCOMIOTHBII ayTcalifiep: IapyK «IT0I3ET» Ha Maloif CKOPOCTY GOMBIIYI0 JacTh
HyTH, U faXKe pe3Kuit 06Bal B KOHIIE He KOMIIEHCHPYET IIOTepL.

4.  Pasnuna mexpy mapamu 40 MM 1 70 MM B MOJIe/IM COCTaBAET MeHee 1 %, 9TO cormacyerca ¢ TEOPETUIECKMM BbI-
BOJIOM 0 C71a60¥1 3aBYCHMOCTY OT JiaMeTpa.

CpaBHeHMe MOJIeIN C IKCIEPUMMEHTOM

Cormocras/ieHne pesynbTaToB

Tpaektopus Mopens (urap 40 Mmm) Akcnepumenrt (map 40 Mmm) IMorpemrsocrs
IIpsamasn ~1,174 ¢ 1,646 c =40 %
Bornyras mapa6ona ~0,933 ¢ 1,054 ¢ =13 %
Tpaextopus Mopens (urap 70 Mmm) Akcnepumenrt (map 70 Mm) IMorpemrsocrs
IIpsamas ~1,174 ¢ 1,545 ¢ = 31,6 %
Bornyras mapa6ona ~0,933 ¢ 1,055 ¢ =13 %

AHanmms pacxo>xgeHmi

ITocre yuéra BpaljateNIbHOM KMHETNIECKOI 9HEPIMH MOTIBIX M1apoB (K0oadduumeHT ¢ ~0,62) pacxoxeHne MeXLy Mofe-

JIBIO 1 9KCIIePYMEHTOM, KaK IPaBUIIo, COKparaercs 1o 3-8 %. Ocrapurasics pasHuIa 0OBACHIETCS:

1. Tpenmem KaueHus Ha KOHTAKTe «CTalb — IIACTUK» (~3-5 %).

2. TeomeTpuyecKuM cMelleHNeM LieHTpa Macc mmapa B xémobe (~1-2 %).

3. HerouHocTbio GopMbI KEM06A: MSTOTOBNIEHHASA BPYYHYIO KPMBast INIIb MPUOTVDKEHHO TIOBTOPsieT BOTHYTYIO Tapa-

6oy.

4. He6onpmmM nmpocKanb3blBaHMeM B Hadaje CITYCKa, KOTAa CKOPOCTDb Majla, a YKIOH KpyT (~1-2 %).
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5.  OKCIepMMeHTa/lbHOE OIIpefielieHNe BpeMeHM CITyCKa ¢ MOMOIIbIo mporpaMmMsl Tracker-6.3.4.

OG6cyxnenue

[Tonmy4eHHBIE Pe3y/IbTAaThI IO3BOMAIOT CPOPMYINPOBAT HECKONBKO BaXKHBIX BBIBOJIOB.

Bo-nepBbIX, oNTUMM3AL 10 OZHOMY IapaMeTpy (INMHa MyTH) He TAPaHTUPYET ONTUMYMa II0-IPYyroMy (BpeMs), eciu
MEXJy HUMM HET JIMHENHOI 3aBUCUMOCTH. B HalleM clyyae CKOPOCTb He IIOCTOSIHHA, a 3aBMICUT OT IPOJi/IEHHON BBICOTBI,
4TO fle/laeT 3afady HeTPYBUAIbHOI.

Bo-BTophIX, 3afjaua 0 6paxucTOXpoHe — SAPKMII IIPUMep TOro, KaK IPMPOJa «pellaeT» BapualoHHble 3ajaun. Caer,
PacIIpocTpaHsACh B HEOZHOPOJHOI Cpefie, TaK)Ke BbIOMpPaeT IyTh HauMeHbllero Bpemenn (mpunuun Pepma), a He KpaT-
yajilee paccrossHMe. VIMEHHO 3Ta aHa/IOTyA BLOXHOBMIA bepHy/m: OH mpencTaBuI IBVOKEHME IIapyKa KakK JIyd CBeTa, IIpo-
XO[ AWML 9epe3 CII0M CPefbl ¢ BO3PACTA0IIEN CKOPOCTDIO.

B-TpeThbux, y4ér BpalaTe/bHOTO [BUKEHUA OKA3a/JICsA KPUTUYECKM BAXHBIM A KONMYECTBEHHOTO COIVIACKsA TEOPUM
¢ aKcnepuMeHTOM. HauBHasg Mofieb CKOMb3ALEN TOYKM 3aHVDKAET BpeMdA Ha ~28 % /A IOJBIX MIapOB, YTO IOTHOCTHIO
OO'BSICHSETCsI TIepepacIpefieieHeM SHEPIUM MeXAY MMOCTYIIATeIbHBIM U BPAILIATe/IbHBIM [BIDKEHNEM. JTO HAILIHO [ie-
MOHCTPUPYeT, ToYeMy B (pM3MKe TaK BaKHO YIUTIBATh BCE CTENEHN CBOOO/BI CUCTEMBL.

B-4eTBEPTHIX, IpaKTUYeCKOe 3HAUCHNE Pe3y/IbTaTOB BBIXOAUT 3a PaMKU y4eOHOII 3amgaun. IIpoduim ckopocTHBIX cITyc-
KOB B TOPHOJIBDKHOM CIIOPTe, (hOpMa BOJHBIX FOPOK, TPAeKTOPUY KOCMIYECKIX allllapaToOB U I'PaBUTAIMIOHHBIX MaHEBPaxX
U JaXKe IPOEKTUPOBaHME CKOPOCTHBIX XKEIE3HOOPOXKHBIX IIyTell — BCE 9TO CBA3aHO C NPMHLMIIAMM, OTKPBITBIMMU IIPY pe-
IIeHNN 3aflady 0 OPaXUCTOXPOHe.

3aknro4enne

B xope paboTs! 6b110 MOKA3aHO, YTO:

1.  Kparvailmuii myTb MeXJy ABYMA TOYKaMM (IpsAMas) He SABIAETCA IMYTEM HaMMEHBIIETO BPeMEHM IPU ABVKEHNUU
0T, ieJICTBUEM TPAaBUTALINN.

2. OnTMManbHOI TpaeKTOpuell ABJIAeTcA LMKIONAA (BO3MOXKHA Iapabona) — KpuBasd, obeclednBaronias OBICTpPLIi
HaboOp CKOPOCTM B Hayase CIycKa.

3. B oaxcnepumenTe ¢ moibiMu ctanbHbIMY mapamu (D = 40 MM 1 D = 70 MM, nepenag BbICOT 123 cM, TOpM30OHTaIbHOE
cMelreHye 263 cM) IIapyK Ha NapaboInuecKoil TPaeKTOpUY HeM3MEHHO IPUXOAI K (GMHMUIIY IIePBBIM.

4. V4éT BpaljaTeJbHON KMHETUYIECKO SHepruy Moelx mapos f =~ 0,62, —c ~ 0,62) yBennumBaeT pacyéTHOe Bpe-
MA Ha ~28 % II0 CpaBHEHMIO C MOJEIbI0 MAaTepMalbHON TOYKM, YTO obOecHedyBaeT XOpollee KOMMYeCTBEHHOE COITIacye
C 9KCIIEPMMEHTOM.

5. PasHuia Bo BpeMeHM MeXly IIapaMy PaslIMYHBIX JUaMeTPOB COCTaB/AeT MeHee 1 %, 4TO MOATBEPKAAET TEOPETH-
YecKMit BBIBOJ] O HE3aBUCUMOCTY BpeMeHI KadeHMs OT pajuyca Ipy OfMHAKOBOIL popMe pacIpee/ieHIst MacChL.

6. KommnbrooTepHas Mofe/b, YYUThIBAIOIIAA BpallleHNe, JO/KHA COITIACOBBIBATHCS C 9KCIIEPUMMEHTATbHbIMY JaHHBIMU
C TOYHOCTBIO 710 3-8 %, a OCTaBIIeecs: pacXoX/eHNe 00bACHIETCS TPEHIeM KadeHNs 1 TeoMeTprdecKumu 9 deKTamiL.

3apaya o OpaxucToxpoHe, cpopMyapoBaHHaA B 1696 rofy, ocTaéTcs OHUM M3 CaMBIX 9JIETAHTHBIX IPUMEPOB TOTO, KaK
MaTreMaTuKa ClIocOOHa ONPOBEPTHYTD «OYeBU/IHbIE» IIPEJICTAB/ICHN U OTKPBITh HEOXKIJaHHbIE 3aKOHOMEPHOCTH IIPUPOJBL.
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6.Goldstein H. Classical Mechanics. — Addison-Wesley, 1980.

S e



Bbronorua 35

bUONOINA

YnbTpassyk npobyxaaer ceMeHa: aKCNepuMeHT ¢ paconbio
B FOpWKax U OTKPbITOM rpyHTe

Anmunenxo Pycnana Bukmoposna, yuawascs 9-20 knacca

Hayunbiii pykoBopurens: Ycosa Tamvana Ilemposna, yuumenv 610n02uu;
Hayuwusiit pykoBoaurens: Caxesuu Banepuii Hukonaeéuu, 00Kmop mexHu1eckux Hayx, nedazoz 00NoIHUMmMensHo20
obpasosanus
I'YO «Oxktsa6pbcKas cpegHss mKona Butebckoro paitona nmenn Iepost Coerckoro Corosa ViBana Ilanosida Co6onesa» (Bemapycn)

B cmamee npedcmasiieHsi pe3ysbmamel Ucc1e008aHUs 8/1USHUA npednocesHoU yibmpaszsyko8oli 06pabomku ceMsaH ¢aco-
JIU HA UX BCXOXECMb, 8bIXUBAEMOCMb U YPOXAUHOCMb 8 YCII08UAX 3AKPLIMO20 (20pWKU) U OMKPbiMozo 2pyHma. O60cHo8aH
MexaHu3m cmumynupyroujezo 0elicmaus yibmpassyka (kagumayus, nosslleHue npoHUyaemocmu obosiodek, akmugayus
hepmeHmMo8) U onucaH 3¢hgekm 20pme3suca. IKChepumMeHMaabHo 00KA3aHO, YMmo onNMuUMAsbHAs 0/lUuMmeslbHoCMs 8030eli-
cmaus cocmassisem 5 MUHym, 4mo obecneyusio MakcumasbHyo 8bixusaemocms (87 %) u ysenudeHue ypoxatiHocmu 8 2,87
pasa no cpasHeHUK ¢ KOHMPOJIeM 8 OMKPbLIMOM 2pyHmMe. B 2opwieyHoOM oneime ysibmpassyk makxe noswicusl svlxugde-
MOCMb, HO IUMUMUPYUUe haKkmopbl 02paHUYeHH020 06vemMa nNoYssbl Npugesu K cbpaceisaHuro yacmu 3assazel. CoenaH
861800 0 NEPCNEKMUBHOCMU UCNOJ1b308AHUSA Y/IbMPA38YKA KAK IKOJ02UYHO020 Memo0od npednocesHol CmuMyayuU CeMSH.

Knoueevoie cnoea: hacons, yribmpassyk, npednocesHas 06paboma CeMsH, 8CX0Xecms, ypoxaliHoCMey, 3¢hpekm 2opme3u-

€d, OMKpbIMbIl U 3AKpbIMbll 2pYHM, NPUHUUN «UCMOYHUK-nompebumerb.

enb paboTBI: U3YYNTh BIUAHNE MPESIOCEBHON

VIBTPa3ByKOBOII 00paboTKM ceMsH ¢acomm Ha UX

BCXOXKeCTb, BBDKMBAEMOCTDb U YPOXKAIIHOCTD, @ TaK-
e CpaBHUTD 9((PeKTUBHOCTh NAHHOTO METOZA B YC/IOBUAX
3aKPBITOrO (TOPIIKY) ¥ OTKPBITOTO IPYHTA /IS OIpefie/ieHNs
OITVIMA/IbHOTO BPEeMEHM BO3[eIICTBUA.

3agaun nccmeToBaHMS:

1. IIpoBecTu TeopeTHYeCKUIl aHAIN3 MeXaHN3Ma BO3-
IelICTBUA yIbTPa3ByKa Ha ceMeHa (sBIeHNe KaBUTALVIM, aK-
TUBauuA PepMeHTOB, 3P PeKT ropmesnca).

2. OKCIepMMEHTA/IbHO OLIEHUTDb BIMSIHME PasINyYHON
IUINTENBbHOCTH YIbTPa3ByKoBoil obpaborku (5 u 10 MunyT)
Ha BCXOXKeCTb CeMSH U BBDKMBAEMOCTb PaCTEHUII B YCTIOBU-
SIX 3aKPBITOrO U OTKPBITOTO IPYHTA.

3. CpaBHUTb ypOXKailHOCTb JM PEIPORYKTUBHYIO 3¢h-
(beKTMBHOCTD (KOMMYECTBO LIBETKOB, CTPYYKOB, CEMSH) pac-
TEHUII, BBIPAIJeHHBIX B YC/IOBUAX OrPaHMYEHHOTO 0ObeMa
[I0YBBI (TOPIIKM) ¥ B OTKPBITOM IPYHTE.

4. BpIABNUTb OITUMAJIBHYIO IIPORO/DKUTENIBHOCTD YIIb-
TPa3ByKOBOTO BO3JECTBIUA I MaKCHMU3ALMN YPOXKATHO-
¢ pacony 06BIKHOBEHHOI.

5. [latb ¢usmonorndyeckoe 0OOCHOBaHNE IIOTyYEH-
HBIM pe3y/lbTaTaM Ha OCHOBe NPMHIVIA <«JMCTOYHUK-IIO-
TpeOUTeNb» 1 BIMUAHUA CTPECCOBBIX (PAKTOPOB Ha pasBUTHUE
pacTeHmiL.

[TpepnoceBHas ynbTpasBykoBas o6paboTka ceMsH ¢a-
COMM OKasala CTUMYIMPYyIOLee NeiCTBME Ha IIPOpacTaHue
M Hada/IbHBI pocT pacTeHmit [1, 3]. YIbprpasByk BbISbIBaeT
B BOJIe MMKpOKOJIe6aHUA M KaBUTALVOHHbIE 3¢ (eKThl, 3a
CYET Yero:

—  TIOBBIIIAETCA MIPOHUIIAEMOCTb CEMEHHOI
KOXypbl [3];
—  ceMeHa ObIcTpee HAOYXalOT U aKTVMBHee MOITIOLIAIOT

Boxry [3];

—  ycuimBaeTCst ra3000MeH 3apOfbIIia;

—  aKTUBUPYIOTCS (epMeHTBI, YYacTBYIOI[Ue B IIPO-
PaCcTaHuY, HATIPUMeEp, aMUIA3bl U IPOTeassbl [2];

—  OBICTpee pacXOAYIOTCs 3allaCHBIe IIITaTeIbHbIE Be-
I[eCTBa CEMSIOTIENT;

—  MOXeT CHIDKAThCS 3aPaKEHHOCTD ITOBEPXHOCTH Ce-
MSTH TpubamMu 1 6aKTepUsIMIL.

To ecTb ynbpTpasBykoBas 06paboTKa paboTaeT Kak CBO-
eobpasHoe «(pusnmyeckoe NnpobyxpeHme» ceMaH. OmHaKo
y TaKOTO BO3JENCTBIUS €CTh OITMMAIbHAs 103a (MOLIHOCTD
u Bpemsi). IIpy KOHKpETHON BBOAVMOIT B 30HY 006pabOTKI
MOIIIHOCTM C/IUIIKOM KOpPOTKas 00paboTKa MOXeT ObITh
Caboit, a CAMIIKOM JUINTENbHAs — CTPECCOBOI: BO3MOXKHO
HOBpeX/jeHVe KJIETOYHBIX MeMOPaH, yCUIeHe OKIC/IUTEb-
HOTO CTpecca, TPaBMUpPOBaHMe 3apopbiiia. [losToMy dacto
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Habmonaercss addexT ropmesnca: yMepeHHOE
CTUMYIIUPYeT, a Ype3MepHoe yxKe yrHeTaeT [5].

BO3JIENICTBUE

B maHHOM ombITe Hanbojee yAauHbIM BapMAHTOM B OT-

KPBbITOM TPYHTE OKasaaach 06paboTKa 5 MUHYT.

O60cHOBaHIE pPe3yIbTaTOB — POCT Gacomy B TOPIIKAaX

B ropuikax 6b110 ITOCaXKeHO MO 3 CeMEHNU B KXKION IPyII-
me. BeokmBaeMocTp pacteHuit acomyu mpencTaBleHa B Ta-
6mmne 1.

Tabmuua 1. BeokusaeMocTs pacTennit ¢pacomy B 3aKpbITOM TPYHTe

lpynna Bbiukuno pactennin | BbnrkmBaemoctb, %
KoHTponb 1mn33 33%
Y35 muH 2un33 67 %
Y310 MuH 3u33 100 %

YnpTpasByKoBasg 06pabOTKa MOBBICHIA BBDKVMBAEMOCTD
pacTeHMit. 9TO MOXXHO OOBSACHUTD YCKOPEHHBIM HaOyXaHM-
eM ceMsAH 1 6oree IPY>XHBIM IpopacTaHneM. Ocob6eHHO 3a-
MeTeH 9 ekt mpu 10 MMH: BBDKMIN BCe 3 pacTeHU.

Ho B ropiie4HOM OIIbITE €CTh BaXKHBII MOMEHT: YeM 60JIb-
Ille PacTeHWil BBDKIIO B OJHOM OTPaHMYEHHOM OOBEMe II0-

YBBI, TeM CHJIbHee OHM KOHKYPUPOBAIV MeX/y cO00I1 3a BOLY,
MUMHEPAJIbHOE NIMTAaHNE I MECTO /1A KOpHeﬂ. HOSTOMY BbICO-
Kas BbDKVIBA€MOCTD HE BCEIja IIPMBOANT K BBICOKOMY YpOXKalo.
IIBeTenue n 06pasoBaHNe CTPYIKOB
B TOpIIKaX paCTE€HUA LBEIN NOCTATOYHO aKTUBHO, pe-
3y/IbTATHI IIPEfCTAB/ICHDI B Tab/MLe 2.

Tabmmija 2. PesynpraTsl 1iBeTeHMA (aconu B 3aKpbITOM IPYHTe

lpynna KonunuecTBo LBeTKOB
KoHTpornb 13
Y3 5 muH 30
Y3 10 MuH 30

Y3 5 muH u Y3 10 MuH fanu 6071blie [[BETKOB I10 CPaBHe-
HIIO C KOHTPO/IeM. DTO CBA3aHO C TeM, YTO PacTeHUI B 9TUX
BapMaHTax ObUIO 6OJIBIIe, A TAKXKE C BOSMOXXHBIM CTUMY/IN-
PYIOIIMM JieliCTBMEM Y/IbTPa3ByKa Ha paHHee Pa3BUTHE.

OpHako ecmu MepecynTaTh Ha OHO pacTeHMe, KapTuHa
CTAHOBUTCS MHOIL:

—  KOHTposb: 13 1BeTKOB Ha 1 pacTeHue;

— Y35 mun: 30 11BeTKOB Ha 2 pacTeHus = 15 IBETKOB
Ha pacTeHue;

—  ¥310 mun: 30 uBeTKOB Ha 3 pacTeHus = 10 LIBETKOB
Ha pacTeHNe.

To ectp mpn Y3 10 MuH 0b11iee YnCIO 1{BETKOB OBIIO BbI-
COKIM, HO Ha OJJHO pacTeHMe LIBETKOB IIPUXOJUIOCHh MEHb-
me. 9TO MOXET ObITh CBA3aHO C KOHKYPEHI[Mell pacTeHMIt
B TOpIIKE.

IToyemy He Bce CTPYUKM TO3penn?

B tabnuiie 3 mpeacTaBIeHbl UTOTU HOTYYEHHOTO YPOXKasl.

Tabmuua 3. Ypoxkait ¢paconu, monydeHHbI B TOPIIKaX

lpynna O6pasoBanocb Hospeno CemsaH
CTPYYKOB CTPY4KOB
KoHTponb 5 2 3
Y35 muH 17 6 9
Y310 MuH 17 4 4

He Bce 06pasoBaBIImecs CTPYYKM JJO3PEIN, HOTOMY YTO
06pasoBaHMe CTPYUKa elé He O3HaYaeT MOTHOLEHHOE Gop-
MupoBaHMe ceMsAH. ITocie BeTEHNUA PACTEHNIO HYXXHO 06e-
CIIeYNTh 3aBA3M BOJOI, YIZeBO#aMM, a30ToM, (ocdopom,
KajmeM M MUKpoa/leMeHTaMu. Ecmu pecypcoe He xBaTaer,
pacTeHue cOpacbIBaeT YacTh L{BETKOB, MOJIOBIX 3aBs3eil 1N
HpeKpanaeT HalTuB CEMsH.

OCO6EHHO 3TO XapaKTePHO /I TOPLICYHBIX YCIOBUIL.

B ropuike:

—  OorpaHuYeH 00'bEM ITOYBHI;

— KOpHeBas CHUCTeMa He MOXeT pPa3BUBATHCA
CcBOOOIHO;

—  ObICTpee IepechIXaeT CyOcTparT;

—  cuibHee K0e61eTcst TeMIlepaTypa IO4YBbI;

—  pacTeHNs KOHKYPUPYIOT MEXAY co00IT;

— MOXeT He XBaTaTb a3oTa, ¢ocdopa, kamus, 6opa
1 MOIUOJeHa;

—  Xye paboTaeT KIyOeHbKOBasi a30THUKCALVI, eCN
B [T0YBE MajI0 K/IyOeHbKOBBIX GAaKTEPUIL.

Dacomb MOXKET 06pa3oBaTh MHOTO IIBETKOB M MOJIOJIBIX
CTPYYKOB, HO 3aT€M «OCTABUTb» TOTBKO TO KOJIMIECTBO IUIO-
JIOB, KOTOPO€ CIIOCOOHA BBIKOPMUTH. ITO HOpMajbHast (u-
3MOJIOTMYECKAsI PEAKIIVS PACTEHNS.

C ¢u3nonornIeckoit TOYKM 3peHNs JeIICTBYET IPUHIII
«MCTOYHUK — TMOTpebuTenb». JIMCThS ABISAIOTCA UCTOYHMU-
KOM OpTaHMYeCKUX BEIeCTB, a PACTyILMe CTPYYKM ¥ Ce-
MeHa — moTpebutensiMu. Ecmu mucToBoit ammapar u Kop-
HeBas CHUCTeMa He 06ecIedmBalOT BCE 3aBA3YM IIMTAHUEM,
YaCcTh CTPYYKOB OCTAHAB/IMBAETCs B passutuu. [Ipu crpecce
B PacTeHNY TOBBIIIAETCS COTEP)KaHme abCIM30BOI KUCTOTHI
¥ 9THUJIEHA, YTO YCU/IMBAET OIlafieHNe [[BETKOB U 3aBsizeil [2].

B BapuanTe Y3 10 MuH BbDKM/IO 3 pacTeHNsA, HO CyMMap-
HO OHM AU TONBKO 4 CeMeHU. JTO MOXKET 00bACHATHCA
ABYMsI IIPUYIVHAMIL:
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1.  CunpHasg KOHKYPEHIUA B TOPIIKe — TP PACTEHNUA
Ie/IVIVL OfMIH OTPAHMYEHHBII 00'BEM ITOUBBI.

2. BosmoxHBIIT CTpecc OT 6oee [JINTENbHO YIIbT-
Pa3ByKoBOIt 06paboTKy — 10 MUHYT MOI/IM CTUMY/INPOBATh
HpOpacTaHye, HO YaCTUYHO OCTA0MUTh [a/IbHEIIIYI0 Perpo-
IYKTUBHYIO QYHKINIO pacTeHnit [5].

ITosToMy B ropukax ay4myuM IO CEMEHHOI MPOJyKTUB-
HOCTM OKa3aJjICs BapMaHT Y3 5 MMH: OH a9 ceMsH IPOTHB
3 B KoHTpoe 1 4 mpu Y3 10 MuH.

O6ocHOBaHMe pe3ynpTaToB pocTa (Gacony B OTKPBITOM
TpyHTE

B OTKpBITBII TPYHT BBICEBA/NN 1O 15 CeMAH B KaXX[IoM
rpyiie. PesyabraTsl BDKMBaeMOCTH (acoimyu B OTKPBHITOM
TPyHTe IpeACTaB/IeHbl B Tab/mIe 4.

Tabmuua 4. BeokusaeMocTsb paconn B OTKPBITOM TPYHTE

lpynna Bbikuno pacreHuin | BbnkuBaemocTb
KoHTponb 8un3 15 53%
Y3 5 MuH 131315 87 %
Y3 10 MuH 10un3 15 67 %

37iech TakKe BUIHO TONOXKNUTENIbHOE BIUAHME YIbTPas-
ByKa Ha BBDKJMBaeMOCTb (Gacomm B OTKpbITOM rpyHTe. Ham-
6onee a¢dexTUBHOI OKasanmach o6paborka 5 MuHYT. OHa
mama 13 XMBBIX pacTeHuil u3 15, Torga Kak B KOHTPOJIE BbI-
>KIJIO TONIBKO 8.

9TO TOBOPHUT O TOM, YTO YMepeHHas yIbTPa3ByKoBas 06-
paboTKa IOBBICHIA SHEPTIIO IIPOPACTAHNS I [TOIEBYIO BCXO-
JKeCTb ceMsH daconu [4].

YpoXXaltHOCTh 1OC/Ie IPOPACTaHust Gaco/y B OTKPHITOM
TpyHTe IpeAcTaBieHa B Tabnuue 5.

Tabmuua 5. YposkaitHOCTDb (pacoyt B OTKPBITOM IPyHTe

fpynna | CrpyukoB | CemsAH
KoHTtponb |38 163
Y35mnH |60 226
Y310 muH |54 205

Macca YpoanHocTb,
ypoxas, r %
94 100
270 287
216 230

B oTKpbITOM IpyHTE 06€ YIbTPasByKOBbIe 06pabOTKM MO-
BBICUIU YPOXKail pacomu 1o cpaBHEHUIO ¢ KOHTPOIEM:

— Y3 5 muH — ypoxait ¢aconu Bblllle KOHTPOISA B
2,87 pasa;

— Y3 10 MmyH — yposkait ¢acony Bblllle KOHTPOJIS B
2,30 pasa.

Hamnbormee pe3ynbTaTuBHBIM ObIT BApMAHT Y3 5 MUH.

[IpuuMHBI TIOBBIMIEHNUST YPOXKAHOCTM (acomy, BbIpa-
I[eHHOIT B OTKPBITOM I'PYHTe:

1.  Bonblue pactennii ¢pacomu BbpKII0. B BapuanTe Y3
5 MUH pacteHuit 61710 13, a B KOHTpOste TonbKO 8. Yem 60mb-
IlIe COXPAHIIOCh PACTEHNIT, TeM BbIIlle 00Nt YpOoXKail.

2. Pacrenms Opumm ¢usmonorndecku 6omee aKTUB-
ubiMu. [Tocre ynpTpasBykoBoit 06paboTku ceMeHa haconu
ObICTpee mpOpacTamy, PacTeHMsl paHblile HauMHaMU (HOTO-
CHHTe3MpOBaTh 1 MOITM CcHOPMUPOBATb Golee MOIIHYIO
KOPHEBYIO cuctemy [2, 3].

3. Jly4ymme ycnmoBus OTKDBITOrO IpyHTa. B oTnmume
OT TOPIIKA, B OTKPBITOM IPYHTE KOPHM MMe/ 6Obliie Ipo-
CTPAHCTBA, PacTeHMsl MEHbIle CTPAfanu OT IepPechIXaHUs
U TIeperpesa, jnydllle 06ecrednBaanch BOJO M MUHEPayb-
HBIMI BellleCTBaMIL.

4. bonee NIONTHOLIEHHBINI HAa/IMB CEMAH. B OTKpbITOM
TpyHTe Bce 06pasoBaBlIIecs CTpy4Ku (aconnu gospenn. Ito
TOBOPUT O TOM, YTO YCTIOBUS IIUTAHNS U BIAar00OeceveHus
6bUIM JTydIIle, YeM B TOPIIKAX.

VHTepecHO, YTO KOMMYECTBO CTPYUKOB HA OFHO pacTe-
HI€ B OTKPBITOM I'PYHTe OBUIO IPUMEPHO OIUSKIM:

—  KOHTpob: 38 / 8 = 4,75 cTpy4Ka Ha pacTeHue;

—  Y35mMun: 60/ 13 = 4,62 cTpydKa Ha pacTeHMUE;

— Y310 mun: 54/ 10 = 5,4 cTpydKa Ha pacTeHMe.

To ecTb r1aBHOE PEUMYILECTBO Y3 5 MUH 3aK/II0Ya/IOCh
He TO/IbKO B OOJIBIIIEM YNCIIe CTPYUKOB (hacomm Ha pacTeHne,
a IIpeXk/ie BCero B JIyUllell BBDKMBAEMOCTI PACTeHNIT 11 60/Ib-
et o61Iielt Macce ypoXKast.

ITouemy BapuaHT 06paboTKu Y3 5 MUH OKasancs mIyd-
me Y3 10 mun?

Pe3ybraThl MOKA3bIBAIOT, YTO 0O6paboTKa ceMstH daconu
5 MuHYT Obl1a onTuManpHol. OHa fjaja:

—  MAaKCUMAaJIbHYIO BBDKIBAEMOCTD B OTKPBITOM IPYHTE;

—  HamboJIblllee YUCIIO CTPYIKOB;

—  Haubosbliee YMCI0 CEMSH;

—  MAaKCHMAJIbHYIO MacCy ypoXKasi.

O6paborka 10 MUHYT TOXKe ObIIa JTydile KOHTPONA, HO
YCTyIIWIa BapuaHTy 5 MUHYT. BeposiTHast mpuunna — Gonee
IUTUTEe/IbHOE Y/IBTPAa3BYKOBOE BO3JEIICTBIE YaCTUYHO Ilepe-
IO 13 CTUMYIUPYIOLIETo B cTpeccoBoe [5]. Ilpu mmmrenn-
HOI 06pab0oTKe BO3MOXKHBI:

—  MUKPOIOBPEX/EHNUsI CeMEeHHOIl KOXYpbl ¢haco-
m [3,5];

—  TOBpeXJeHMe KJIeTOYHBIX MeMOpaH 3apopbiiia ¢a-
conmu [2,5];

—  HapyureHue o6MeHa BellecTs [5];

— ycumeHue — 0oOpasoBaHMs — AKTMBHBIX
KICTIOPOJa;

—  CHIDKEHMe KI3HEeCIIOCOOHOCTI YacTy CeMsTH (acoL.

[Mostomy 10 MuuyT obecmeunn xopoumii a¢¢ext, HO
He MaKCUManbHbIi. JI/ JaHHBIX YCIOBUI 5 MUHYT MOXKHO
CYUTaTh Hamboree OMATONMPUATHON MPOFOIDKUTEIBHOCTHIO
Y/IBTPa3ByKOBOIT 00pabOTKIL.

dopm
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Konrpoannas naprus
bes obpaboTkn ¥3 ofpaborka -5 mun ¥3 obpaborka - 10 mun
Puc. 1. O6pasiibl OTy4eHHBIX 3epeH (acoyi, BBIPAIIEHHOI B OTKPBITOM TPYHTE
BriBoppl TOM IpyHTe — 270 T, 4TO cocTaBnAeT 287 % OTHOCUTENHHO

YiabrpasByKoBast 06paboTka ceMsiH acomy okasaa Mo-
JIOXKNUTENIbHOE BIWsHNE Ha IPOpAcTaHue, BBDKMBAEMOCTDb
U YPOXKATHOCTD pacTeHuit. Puc. 1 mokaspIiBaeT, 4TO ceMeHa,
HOfiBepXKEHHbIE YIbTPa3ByKOBOIl 006paboTke, Goee Kpyr-
Hble U OJMHAKOBBI 110 pasMepaM, 6e3 pe3Koro rpajyeHTa ot
KpymnHbIX k MenkuM. Hanbonee adpdexTnBHOIT 0kazanacs 06-
paborka B TedeHye 5 MuHyT. OHa ofecreunia Ty4dIIyio Bbl-
JKMBAEMOCTb PACTEHMIA U CaMblii BBICOKMUIT yPOyKall B OTKPBI-

KOHTPOJIAL.

B ropuikax yIpTpa3ByK TakKe IOBBICMI BBDK/MBAEMOCTb
U KOJIMYECTBO 1[BETKOB, HO OIPAHMYEHHBI 0OBEM MOUBBI
He TIO3BOJIMI BCEM CTPYYKaM 7103peTh. YacTb CTPYYKOB He
Jlasia CeMsTH 113-3a HeXBATKY MUTAHWsI, BOJIBI, OTPAHNYEHHOTO
PpasBUTHUA KOPHEN ¥ KOHKypeHIu pactenuii. Ilostomy mna
OLIEHKY YPOXaitHOCTI pacory 6ojiee MOKa3aTeIbHbI JAHHbIE
OTKPBITOTO TPYHTA, [ie PACTEHNUs] HAXOAUIUCh B YC/IOBUSIX,
6oree 6MM3KMX K €CTECTBEHHBIM.
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babouka goMa: Papilio machaon

Top6ynosa Anacmacus Huxonaesna, yuawascs 3-z2o0 knacca

HayuHnslit pykoBoautenb: Besoenexnvix Tamvsana lennaovesna, yuumenv HA4aIbHbIX KIIACCO8, 3aMeCument Oupekmopa
no yue6Ho-eocnumamenvHoii pabome
MAOQY Jluneit Ne 10 1. Ilepmu

Hayunbni pykoBopurens: Knéyxuna Oxcana Bnaoumuposua, cmapuiuii HayuHvlii compyoHux
Ounnan «Ypansckuit» OI'BY « BHUM Sxonorus» (r. Ilepms)

B cmamee asmop Ha npakmuke ucciedyem memamopgos Papilio machaon om 2yceHuysl 00 UMAz20 8 UCKYCCMBEHHbIX yC-
J108UAX 8 OCEHHe-3UMHUU nepuol, aHaau3upyem nosedeHue 83pocsioli 0cobu 8 3uMHee 8peMsaA 2004, A MAKXe onuceieaem
YHUKAIbHbIU 0Nbim 01UumesibHo20 83aumodelicmausa 6aboyKu U Yesoeexd.

Knroueevoie cnosa: Papilio machaon, umaeo, oceHHe-3uMHUU nepuod, 6aboyka u yesnosek, 83aumoodelicmaue.

abOYKY — 9TO JIeTKVe, HeYJIOBUMBIe, IIOpXalolie Ha-
cexoMble. braromapst sIpKMM KpacOYHBIM KPbUIbSIM
M BO3ZYLIHOM JIETKOCTY IOJIETA OHM HPABSITCS IIOYTH
BceM ymofaM. JleToM, Korza s 6bUIa Ha c60pax, MOEro nuia
KOCHy7ach 6abo4yka — 9TO ObUIO OYEeHb IPUATHO Y HEOXM-
JaHHO. A II03)Ke, OCEHDbIO Ha Jade, Ha YKpOIle MbI HAIllIK
KPYIHYIO I'yCeHNIy. MBI IPMHEC/IN TYCEHNIY OMOIL 1 CTaIn
HaOJIIOfaTh 3a ee IOBeIeHNEM.
HabmoeHusa 3a >XMSHEHHBIM LVIKJIOM 6ab04eK HAIIAZ-
HO WUIIOCTPUPYIOT MeTaMop$03 ¥ B3aMMOCBS3Y B IIPUPOJE.
VisyueHne ycmoBmit, HeOOXOAVMBIX /51 YCIIEITHOTO IIpeBpa-
I{eHNs], IMeeT OObIIoe 3HaUeHNe KaK [/ HAyKM, TaK 1[I
obpasoBaHus. B mpupofe 4ncIeHHOCTh MHOTUX BUIOB 6a60-
YeK COKPAIAETCs], IOITOMY BaXKHO HOHMMATbh, YTO BINMSIET
Ha ux pasurue. Halre mcciefoBanue N03BoJseT He TOIBKO

MIO3HAKOMUTBCS C YAMBUTEIbHBIM IIPOLECCOM MeTaMopdo-
32, HO M HAy4YNThCS CO3ABATH O/IaronpusTHBIE YCTIOBUS /LS
Kn3HM 6abovek, a TaK)Ke BOCIUTHIBAET OepeXKHOEe OTHOIIIe-
HIe K IpUpoje.

Llenp mccnenoBanys: BbIBeCTH 0a00UKy U3 HallJJeHHOI
TYCEHUIIbL, MCCTIERYs HeOOXOMIMBbIE YC/IOBSL /LS YCIIEITHOTO
TIpEeBpaleHNs.

3amayn MccIemoBaHys:

1)  Haiity uHpOpManIo 0 6aboYKax;

2)  cospatb ycnoBus s Oymyiuet 6a60uKy;

3)  BBIIOJHUTDH HAOMIONEHNS;

4)  NpoaHAIM3MPOBATH IIOTYIEHHBIE PE3Y/IbTATHL.

[MocenoBaTenbHOCTD 3TANOB PabOTHI, MOOOPAHHbIE Me-
TOJBI, MaTepyaIbl ¥ 000PyOBaHMe IPECTABIEHBI B TaO/N-
e 1.

Tab6muiga 1. DTambl 1 METOBI MCCIEOBAHS

3apaua, 3Tan nccnefoBaHuA

Nenn (Yr0?)

MeToabi
(Kak?)

1 Hawtu nHdopmanmio o 6aboukax

— O630p HayuHbIX Ny6ANKaLMIA B SNEKTPOHHOK 616NMN-
oteke Elibrary

- 0630p calnToB 0 Haboukax

— Onpoc 3KCnepToB

Co3paTb ycnosus ans 6ygyuien

- ObecneyeHvie NUTaHWA, TeMMepPaTypbl U BaXHOCTY,

pe3ynbraTtbl

2
6abouku 3aLNTbI OT XULHNKOB
- HabnopeHne
3 BbINoNHUTL HabNoaeHUn - ®oTorpadpupoBaHe
- Bnpeocvemka
4 MpoaHanusnpoBarb nosyyeHHble | AHanus

Marepnasnsl 1 000pyHOBaHIe I UCCTIENOBAHNS OBUIN
olIpefie/ieHbl B XOie MCCIAENOBAHUA U IPENCTAB/IEHbl B Ta-
6mnie 2.

Tabnuua 2. Matepuarst 1 060pygoBaHIe

Ne nn 3apaua, 3Tan ncciepoBaHNA Marepuanbi n o6opyaoBaHme
. — Komnbiotep n iHTepHeT
1 Hantn nidopmauuio o 6abouxax B 3neKTp0HHpaﬂ 6I/I6J1};OTeKa
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Co3pgaTb ycnosus ans byayuen 6a-
60YUKK

- KoHTelHep ana ryceHuubl

- KopmoBoe pacteHue

- Onopa AnAa okyknnBaHnA

—Manatka

— OnpbICKBaTeNb 1 yBRaXKHUTENb

—JloXkKa 1 CTaKaH

- Meg, caxap, Boga

- Alpkme npegmeTbl (KOBpUKK, Wapd, pacteHne)
— TepmomeTtp

- [urpomeTp

3 BbinonHUTL HabnogeHnA

- TenedoH c Bugeokamepom
— bnokHoT ans 3anucen

MpoaHanu“3npoBaTh MosiyyeHHble pe-

3ynbTaTtbl 3anucm)

- HayuHble ny6nukaumm
— Pe3synbraTbl HabntogeHuiA (3anuncm B 6r1okHoTe, doTorpadum, BUaeo-

- Komnbtotep

Pe3ynbraThl MCCIETOBAHILS

Babouku — 9TO KMBbIE CyLIECTBA IIOJTHOTO LMK/ Hpe-
BpalleHus. B TedeHne >KM3HU OHU OMTHOCTHIO MEHSIIOT CBOKO
¢dhopMy Tpu pasa 1 MOTHOCTBIO IePeCTPanBaIOT CBOII Opra-
Hu3M. Bcero 3a >x13Hb 6a00YKU MPOXOAAT YeThIpe CTATUN
pasButys [1, 2]: s1ii1f0, IMYMHKA, KYKOIKA U B3pOC/Iast 0C00b
(umaro, 6abouka).

Co3gaHue ycmoBuii s Oypmyieit 6a60uxku

YT06BI ONpefennTb He0OXOAUMbIE YCIOBUS /IS BbIBEfe-
HYs 6a60UKY JOMa MBI USYYI/IM ONMYOIMKOBAHHYIO JINTEpa-
TYPY ¥ IIPOKOHCY/IBTHPOBAJINCH C IOAbMIU, Y KOTOPBIX yXKe
ObUT YCIIELIHBIII OIBIT TAKOTO BBIBEAEHM.

[l BbIBefieHMsT 6a00UYKM B [OMAIIHMX YCIOBUAX HaM
HeOoOXOAVMbI KOHTEITHEp /s IyCEHNIIBI, eée KOPMOBOE pacTe-
HIUe, Ha KOTOPOM OHa 0OMTaeT B IIPUPOJE.

Iliist KyKonKy — yo6Hast oropa J/ist OKyK/IMBaHIAL.

B pganpHeitmeM m1a 6a604KyM HaM IIOHANOOMIACH ITaJIaT-
Ka, I7le OHA CMOIJIA >KIUTb B 6€30IIaCHOCTU U CBOOOIHO JIETATh.

Taxoke 11 B3poCioi 6ab0uKM BOXHBIMM SABMIAIOTCS TEIIO,
B/IQKHOCTD ¥ NUTaHMe. BlakHOCTh 0becIiednBanach mytem
©Xe[[HEBHOTO OIPBICKMBAHNS BO3[yXa B Ma/aTKe U YBIAX-
HeHIsI BO3IyXa B KOMHare. Termo — 3a cyeT OrpaHUYeHMIt
B IIPOBETPMBAHNY B OMeIIEHNH 1 060rpeBa LeHTPaTbHbIM
ororutenneM. [Turanue s Hameit 6a6ouxu 6b110 TOKOOPaA-
HO OIIBITHBIM IIyTeM. [IJIs1 9TOro Mbl pasBOAM/IN CHAYasa ca-
Xap, a B IOC/IEAYIOMINe JHI MeJ AUKIX IT4elT B BOJie, M KOPMU-
7 6abOUKY C JIOXKEUKIL.

Vsy4us npenmoureHust 6abodex B IPUpPOJE, MBI PEIINIIN
PasHOOOpPA3UTh MHTEpbep MATATKN: JOOABWIN SIPKIE TYpU-
CTMYeCKVe KOBPMKH, IIBETHOI mIap( M IMOCTaBUIN (PUKYC
Benmpykamimta. ITO NOMKHO OBUIO co37aTh Wi 6abouky 60-
nee KOM(pOPTHYIO U €CTECTBEHHYIO Cpeny.

Ha6nropenns 3a rycenmueit

1 centsi6ps 2025 roza Ha TpsfiKe C YKPOIIOM MBI OOHApy-

KN TyCEHUIy CajaTOBOro IBETa C YE€PpHbIMM ITO/IOCKAMMU

(puc. 1).

Puc. 1. Haiiennas rycennna (poro us VHTepHeTa)

Iycenuny mepemecTunyu B IPOCTOPHBIN TIJIACTUKOBBIN
KOHTEeHep BMeCTe C YKPOIIOM M OTBE3/N JJOMOIL.

OHa HenpepbIBHO €71a YKPOII ¥ HECIIEITHO IiepeMelanach
110 KOHTEIHEPY.

Yepes 4 nHsi, 5 ceHTAOPS, ee MOBeeHNe PE3KO M3MEHN-
nock. OHa IepecTana eCcTb ¥ CTajla O4eHb OBICTPO IION3aTh
10 YKPOIIY.

Tak 110 M3MeHeHUAM B ee TIOBEIeHNI Mbl IIOHAIM, YTO OHA
TOTOBUTCA K CIELYIOLIEMY IIPEBPALIEHNIO.

JI71s 3TOrO MBI pasMecTMIN B KOHTEJIHepe BEPTUKATbHO
TOJICTYIO BETKY YKPOIIa.

Ha6mrogenns 3a KyKOIKOIf

6 ceHTA6pa 2025 rofia B KOHTelHepe y>Ke ObITa KYKO/IKa
(puc. 2).
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Puc. 2. Kykonka B ieHb OKyK1uBaHusA (poTo aBTOpa)

Kyxkornka cHauasa 6bU1a 3e/eHast, a 3aTeM CTajla KOpUIHe-
Boit. [lonroe BpeMs KyKO/IKa He IpeBpalnanach B 6ab0ouKy.
VI MpI yxe pemnny, 4To oHa norn6mna. [Ipu satom mpospad-
HBIil KOHTEelHEep C KYKOJIKOIf CTOsI/I B CBET/IO0N KOMHaTe. Tem-
neparypa Bosayxa 18-22 °C, BmaxHOCTb — oKofo 40 %. 15
AHBaps 2026 roga yclmoBysA U3MEHIINCD (TeMIlepaTypa OKo-

710 28-30°C, B1aXHOCTb — 0Komo 70 %). VI 28 anBapsa 2026
rofia Mbl OOHAPYXXM/IN, YTO B HAIleM KOHTEIHepe POAIIaCch
6abouxall!

Ha6nrogennsa 3a 6a6o4xoin

Dororpadus popusiieiicss 6abouKM IpefcTaBIeHa Ha
puc. 3.

Puc. 3. ®otorpadms popusuieiica 6abouxu (dporo aBTOpa)
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Knaccudukaums 6a604ku u ee oxpaHa

C nomoripio onpegenurernst 6abodex [3] Mbl ycTaHOBUIN
KaaccuuKaIuio Haieit 6a6ouKm:

Lapcro: JKnBotHsle (Animalia)

Tum: Ynenncronorne (Arthropoda)

Knacc: Hacexombre (Insecta)

Orpsn: Yemryekpouste (Lepidoptera)

Cewmeiictso: [Tapycunku (Papilionidae)

Pop: ITanmnmo (Papilio)

Bup: Maxaon (Papilio machaon)

Sror Buy 6abovex BcTpedaeTcss Ha Teppuropunu Poccun
II0BCEMECTHO, oT Mopeit CeBepHoro JleoBUTOro OKeaHa /10
no6epexxbst YepHoro mops 1 Kaskasa.

Ho B HekoTOpBIX cTpaHax EBponbl HaXOOUTCA HA IPpaHK
UCYe3HOBEHIsI 1 3aHeceH B KpacHble KHMTH.

B Poccur B OTHENBHBIX PerMOHax STOT BUE 0abodek
Takke 3aHeceH B Kpacuble kuuru. B Mopposun Bup 3aHe-
ceH B KpacHylo kHMTY ¢ KaTeropuelt 3 Kak pegkuil Bupn [4].
B Pecniy6nuke Bamkoprocras, [TepMckoM Kpae TaksKe mepu-
OfIMYeCKY BKIIOYaeTCst B KpacHy1o KHUTY U MCK/TIOYaeTCs U3
Hee [5, 6].

[TepBpIMM POAMBIIYIOCS 6a00UKY OOHAPYXIIM JOMAIL-
HIIe XUITHUKN — ABe Komku. Komkn 6bpu1u KpaitHe yausie-
HBI 11 3aMIHTEPECOBAHbI 6a00YKOIT, T0ITOMY HaM HY>KHO OBIIO
OpraHN30BaTh sl 6a00UKY 3ALINTY OT APYIUX KIBOTHBIX.

VcnoBust JKM3HU, KOTOpble ObUIM CO3TaHBI it 6a6od-
KI OIMCAHbl HIDKE B CTaTbe IpPY aHA/IN3e IIOTyYEeHHBIX pe-
3ynpraroB. s 6abouku ObUIM CO3[aHBI GIArONPUsTHBIE
yCIOBUSL.

Kopmnenne 6a6ouxu

Ha caiitax B MHTepHeTe MHOTO MHUIIYT O TOM, 4TO 6a604-
K1 efsT GpyKThL. Mbl Ipefiarasm eit GaHaHBI 1 allebCUHBbI,
HO OHA MX He 3aMedvasia i OCTaBa/IaCh TOIOfHAS.

Xoporunit KopM st 6a60YKM — 3TO caxapHas WIN Me-
I0Basi BOAMYKA.

Haurreit 6a60o4uke OueHb HPaBMIACh BOJA C METOM IVKMUX
T4erL.

Korga 6abouka ecT, OHa OIIyCKaeT CBOIl [JIMHHBIN XO-

60TOK B BOAY. A KOI[ja OHA CBITas — CKPYYUBAET €ro B Ty-
roit pyretuk. Ha puc. 4 mokasaH cBepHyTbIl X060TOK 6a-
604K, a Ha pUC. 5 — pacIpaBlIeHHbI X0OO0TOK BO BpeMs
Kopmenus [7].

Puc. 4. Xo6otok 6abouku ckpydet (poro aBTopa)

Pyuc. 5. Xo60ToK 6ab04KY pacripaByIeH U OIyIeH B JIOXKKY ¢ cupomoM (poro aBTopa)
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Crpoenne 62604k
Ba6o4ka nMeeT CIOKHOE CTPOEHNE BHEIIHEE I BHYTPEH-
Hee (puc. 6 1 7).

BHemrree cTpoeHne 6a604KM COCTOUT U3: GPIOLIKA, TOTIO-
BBI, TPY/ML, KPBUIbEB, HOT, yCUKOB, X000TKa.
A BHYTpM y Hee IIOYTH BCe Kak Yy ymofeit. Ectb mosr, ku-

HIEYHMK, CEPAILIE U IPYTie OPTaHbl.

Koblnibs

Puc. 7. BuyTpeHHee cTpoenue 6abouxn [8]. 1— oprassl BbifieNleHNs, 2 — CpeHUIT OTHeN KMIIeYHNKa, 3 — 300, 4 — cepple,
5 — nepepHuI OT/e/N KUIIEYHUKA, 6 — TOJICTbIN KMIIEYHNK, 7 — II0JIOBbIE OPraHbl, 8 — HEPBHBIN y3eIl, 9 — MO3r

B crpoennn 6a6ouku 0co60ro BHUMAaHNA, 110 HalleMy
MHEHNIO, 3aCAY>KMBAOT YEIIYHKMA MNOKPBIBAMOININE KPBUIbS
6abouex.

Yeuryitkyt 06pasyoT Ha MOBEPXHOCTH KPBUIbEB IIBUIBIYY —
9TOTO HET HI Y KAKIX MHBIX [IPEfCTABIUTE/IEN XUBOTHOTO MIPA.

OTO BUIOM3MEHEHHbIe BOJNOCKM, VIMEIIIMECS Ha KpPBUIbAX
MHOTYIX HaceKOMBIX. KomdecTBo yenryek MokeT OBITH OYeHDb
BE/IIKO — HECKOJIbKO COTEH ThICAY Y HEeKOTOPhIX BUA0B [8].
Dotorpadun yenryek 6abouKy IpeAcTaBIeHbl Ha puc. 8, 9. Ha
¢dororpaduax Taxke BUIHO, 9YTO y 6a00UKM eCTb LIepCTKa.

Puc. 8. babouka Papilio machaon xpynHbiM ITaHOM, BIIHA IIEPCTKA M Pa3HOHANIPAB/ICHHbIE YeILIYIIKN, BUL CIIepean
(doto aBTOpA)
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Puc. 9. Babouka Papilio machaon xpynHbIiM I1aHOM, BIHA MIEPCTKA M pa3HOHAIIPAB/ICHHbIE YeLIYIIKN, BUJ CBEPXY
(doto aBTOpA)

Cpoxk xu3Hn 6a604Kkn

Ynmepra 6abouka 16 pespans 2026 roga.

babouka mpoxmma 20 gHelt, moduTH 3 Hefenu. JKCIep-
THI MUIIYT, 4TO /151 6a60YKYU B HEBOJIE 9TO CaMBblil OOJIBIION
CPOK >KM3HM. DTO 3HAYMT, YTO MBI CMOIJIM BOCCO3JATh LA
Hee Hanbomee KOM(OPTHDIE YCIOBYS )KU3HIL

Ornnuns nosegeHns 6a6o4Ku B HEBOTIe

Mbr 3ameTmnn, 4To Hama 6abouxa 6bUta pyuHorr. Ca-
IMach Ha JIIOfeil M 3aMMpara WIM HeCIeNIHO B3MaXMBa-
ma kpeimbsamu  [9]. Kasamoce, 94To oHa oOmiaeTcs ¢ Hamm
U JoBepseT.

Babouka xpama, KOra ee MOKOPMSAT, XOTs ObITa OUeHb
ronopHas. CaMa He NIPOSAB/IAIA 3aMETHO aKTUBHOCTH B T10-
MCKaX NNIIN, KpOMe BTOPOTO JH: XKM3HY, KOT/ja OHA aKTUBHO
UCKasla X000TKOM efly U JIeTasa.

B cBoeil NCKYCCTBEHHOI Cpefie OOMTaHMs OHA TIPefIoY-
7 4Jalle BCEro pacliofiaraThbCs He Ha >KMBOM 3€7IeHOM pac-
TeHun — ukyce beHmpkaMuHa, XOTs Ha HETO TOXKe KpailHe
PenKo cafuIach, a Jalle BCEro el HpaBUIOCh CUJIeTb Ha Ap-
KOM, TEIVIOM U MATKOM HIapQuKe.

AHanmns NOMyYeHHBIX Pe3yNbTaTOB MCCIeJOBAHMA U
BBIBOJIbI

B pesynbraTe MccefoBaHmsa HaM yanoch YCIEIIHO Ipo-
BeCTHM HaOMIOEHNSI 38 TPeMsI CTaUAMM PasBUTHA 6A00UKN:
TyCeHUIIel, KyKOIKOI 1 6a604KOIL.

I'ycenuna npo>kuia Ha KOPMOBOM PAaCTEHMM IATH JHEN
B 3aKpbITOM KOHTEJHEpe, KOTOPbIil MEePUOANYECKN IPOBe-
TpuBasc:A. Ilocie 4ero ycremrHo oKyKamaach, HPUKpENNB-
IIMCh K CHEeLMajJbHO MOATOTOBJIEHHONM I 3TOrO IJIaJIKOM
TOJICTOJ BETKE YKPOIIa.

B cragun xykonku 6abouxa nmpoxxusa ¢ 6 ceHtsaops 2025
roga o 27 situBaps 2026 roga — 144 gusa. B Teuenne nocnep-
HUX 13 fHell yCIOBMA BIQKHOCTH M TEMIIEPAaTyphl ObLIM
M3MEHEHBl — BJIAXXHOCTh jgocturama 70 %, Temreparypa
28°C. JlHeBHOI CBET B KOHTEITHEp C KYKOJIKOI He IPOHMKAJL.
IIpennonaraem, 94T0 M3MEHEHMs YCIOBUI IOCIIOCOOCTBOBA-
M OKOHYAHMIO 3MIMOBKM KYKOJKM B SIHBape M POXKJEHUIO
62604k,

Babouka (1Maro), poAMBIINCH, He MMea 3aTPYLHEHNUI
B II0/IeTe, KPbUIbS ObUIN CYXUMU. ITO 3HAUUT, YTO YCITOBUS
IUIAL ee TIpeBpalLe Vst ObUIN YAauHbIMIL.

B ornune ot oco6eit, >KUBYLINX B JUKOIL IPUPOJeE, HAIlIA
6abo0uKa MposAB/Is/IA IBHOE TOBEPIE K YeTOBEKY, CafIIach Ha
PYKM 11 He CTPeMIWIACh y/lIeTeTb. JTO MO3BOJIAET MPEIIONO0-
JKUTb, YTO IIUTEIbHOE HAXOXK/EeHIE PSIOM C JIIOfbMU (B Te-
yeHMe 144 fHeil B CTagyy KYKOJIK!) IIPUBEIIO K IPYBBIKAHNIO
K 3BYKaM I 3aIlaxaM 4deloBeKa. MBI CTaM /I Hee 4acThio
[PUBDBIYHOI CPEMIbl — «IIOYTU CEMbEIT».

Taxke, B oTmnune ot 6abouex Ha mpupofe, Hamma 6a-
6ouka He JCKama NMMUTaHME AKTMBHO. A HA060pOT crpmena
CIIOKOJIHO, a KOIZA €1 Ipearajoch NUTaHue — pa3 B [Ba
IHSI — OXOTHO eJ1a CJIAAKYI0 BOAUYKY C MEOM AMKUX ITYelL.
[Tepen Haua/oM KOpM/IeHNsI 6ab04Ka OIyCKaja B JIOXKKY IIe-
penHue anku u ObICTPO Tepebupana MU, U TOIBKO MOCIIe
3TOTO pacIycKaza X0OOTOK, CIOBHO Opocast ero B CHUPOIL
OHa MOI/Ia eCTb HETMOABIDKHO /10 7 MUHYT. HachITuBIINCH,
OHa CBOpauyBajIa X0O0TOK 1 HaYMHA/IA OYeHb aKTVBHO Ma-
XaTb KPbUIbSMI, He IOJHUMAsACh C MECTa COBCEM IV MHOT/A
mepeserast C MeCTa Ha MeCTO, HO He y/IeTast JajleKo.

ONBITHBIM ITyTeM B pe3y/IbTaTe UCCTIEHOBAHIS MbI BBIAC-
HIJIN, YTO CO3[aTh O/IaTONPUATHBIE YCTIOBUSA /IS BBIBEIEHIS
7 KM3HYU 62604KM OMa BO3SMOYKHO:

— [ULS1 IpeBpAlLeHNsI TYCEeHUIIbI B KYKOJIKY HY)KHO MHOTO
KOpMa — pacTeHNs1, Ha KOTOPOM OHa KOPMIJIACh B IIPUPOIE;

— IJIsL TIpeBpalljeHNs U3 KYKONKU B 6a00UKY HY>KHBI Te-
IUIBIE U1 BTYKHBIE YCTOBIS;

— I BOJITOT1 >KUSHM 6a60UKI HY)KeH MOfXOSIINIT KOPM
(MemoBaA WM caxapHasd BOAWYKA), YBIaKHEHNe U TEIUIO
BO3/IyXa, 3all)Ta OT APYIUX )XMBOTHBIX, MECTO ISl MOJIETA,
SIPKUIT MHTepbep, 3a60Ta 1 BHUMAHIE.

ITpu 3TUX yCIOBUAX BO3MOXKHO BBIBEIEHIUE U COReEp)Ka-
Hite 6a60YKM B JOMAIIHNX YCTOBUIX.

HayuHass HOBM3HA pPe3y/IbTaTOB MCCIETOBAHMs 3aKIIIO-
YaeTCsi B MONYYEHUM HOBBIX 3HAHMII O HOBefleHuU 6abo-
YeK B HEBOJIE, B TOM UUC/Ie O CIIOCOOHOCTU MX K KOHTAKTY
C JIIOf{bMIL.
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[IpakTyyecKkas 3HAYMMOCTb HAIIETO VCCTEIOBAHUS 3a-
K/II0YaeTCsl B IOATOTOBKE HAIIIAHBIX 00pasoBaTebHbIX
marepuanos (pororpaduim, BUmEeo3anucu, JHEBHUK HAOMIO-
J[leHWiT), KOTOpble MOTYT ObITh MCIIO/NIB30BAHbI HA YPOKAx
OKPY)KQIOILEr0 MUpa, 6100y 11 BO BHEYPOYHOII JiesTelb-

HOCTM KaK HArJISIfHBIN nprmMep MeTamopdosa 6aboukn Ma-
xaoH (Papilio machaon). Kpome Toro, Mt oTpaboranu meTo-
JVKY BbIBefieHVsI 6ab0uKy B JOMAIIHMX YCTIOBUSIX, KOTOpas
MOXeT OBITb MCIIONb30BAHA APYTUMU TIOOUTE/NSIMU SKIBOIL
HPUPOJIBL.
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3[0POBbECBEPEXEHUE

CefA3b pacnpoCcTpaHEHHOCTU aHEeMUMW Y XeHULUH C MaTepPUHCKOMN
CMEepTHOCTbIO U POXAAEMOCTbI0 B CTpaHax APpuku roxHee
Caxaps!

Bozoanoea Enuzasema FOpvesna, yuawasics 11-z20 knacca

Hayunb1ii pykoBoputens: Acmaxosckas lanuna Anexcanoposna, yuumens ucmopuu u 06u4ecmeo3Hanus
MBOY «Cpenuas obuieo6paszoparenbHast mkona Ne 10 ¢ yrry6neHHBIM M3y4eHVeM OT/e/IbHBIX IIPEIMETOB VIMEHM
axagiemrika 0. A. OBunHHUKOBa» (T. KpacHOApCK)

B cmamee asmop ucciedyem 83aumocesn3b aHeMuu ¢ MamepuHCKOU CMepmMHOCMBbIo U Ko3ghguyueHmom poxodemocmu.
Kntoueevle cnosa: aHemus, xene3o00epuyum, MamepuHCKas cMepmHoCcMb, CyMMApHbIU Ko3gguyueHm poxoaemocmu, Ag-

puka toxHee Caxapel, 0emoepagus, 30pasooxpaHeHue.

aTEPUHCKAasA CMEPTHOCTb OCTAETCA OHOM U3 IJIO-

OanbHBIX MPO6IeM 3LPaBOOXPAaHEHNUA IO BCEMY

mupy. ITo onenkam BO3, B 2020 rony ymepno oKo-
710 287 000 >xkeH1IH (BO BpeMsi pOJIOB WJIN 13-3a OCTIOKHEHWIA
ocrie Hux), mpuaém 70 % 3TUX cMepTeit IPUIIIOCh Ha CTpa-
Hbl Adpuxu 1oxHee Caxapel (WHO et al,, 2023) [1]. OToT
PErMOH XapaKTepu3yeTcsi BBICOKUM YPOBHEM CYMMAapHOTO
koadPuiuenta poxxgaemoctu (TFR), B cpennem 4,2 pebenxa
Ha SKeHIIMHY, ¥ IIMPOKOJ pacIpOCTPaHEHHOCTHI0 aHEMUM
CpeqM SKeHIIVH perpofyKTUBHOro Bo3pacta [1] [8].

KenesonepuuyrHas aHeMus paccMaTpUBaeTCs KaK BaXK-
HBIII (PAaKTOp pUCKAa MaTepUHCKON CMEepPTHOCTY. AHeMus
CHIDKAeT KUCTIOPOJHYI0 €MKOCTb KPOBH, ITOBBILIAET Bepo-
ATHOCTb KPOBOTEUYEHUII U OCnabnseT MMMyHuTeT. Jacrtble
6epeMeHHOCT C KOPOTKMMU MHTEpPBATaMy 0COOEHHO UCTO-
IAIOT YPOBEHD JKejle3a B opraHmaMe. Tak co3maércs 3aKOHO-
MEPHOCTD: BBICOKAas POXKIZAEMOCTb CHOCOOCTBYeT aHeMMUU,
KOTOpasi IIOBBILIAeT PUCK CMEPTI Marepy, YTO B YCIOBUAX
BBICOKOJI TIeTCKOI CMEPTHOCTU MOXKET IOJIIeP>KMBATh BbI-
COKYIO POX/JIJaeMOCTb KaK CII0co0 KoMmeHcanym. Takum 06-
PasoM, CBSI3b MEX[Y IMTaHMeM, )KeHCKUM 3[JOPOBbEM U Jie-
MorpaduuecKuMI IPoLeccaMy ABJIAETCA BYHAIIPaBIeHHO
¥ COLIMaIbHO 3HAYMMOIA.

HecMmoTpst Ha cyllecTBOBaHNE OTJENIbHBIX MCCIENOBa-
HUJL, CIeNVaJbHBIX paboT, aHAIMSUPYIOIMX CBA3b BCeX
(akTOpOB BMecTe B cTpaHax Adpuku mxHee Caxapsl ¢ Uc-
[I0Ib30BaHMEM COBPEMEHHBIX JJAHHBIX WU 32 KAKOII-TO OT-
Ie/IbHBII IIPOMEXYTOK, KpajiHe Maio. BolbIIMHCTBO Ipoek-
TOB /MO0 BK/IIOYAIOT PETMOH B IMI00aNbHbIE BBIOOPKY, OO
OIPaHMYMBAIOTCS OT/HENbHBIMY CTPaHAMM, YTO 3aTPyLHAET
BO3MOYXHOCTb BBISIBUTH PErMOHAIbHbIE 3AKOHOMEPHOCTH.

Lenp Moeit pabOThl — OIleHKa KOPPESAIMOHHON CBS3K
MEXJy paclpOCTPaHEHHOCTbIO aHEMMM Y KEHIMH penpo-
AYKTUBHOTO BO3PacTa, yPOBHEM MAaTePUHCKOV CMEPTHOCTHU
U CyMMapHBIM KO3 (UINMEHTOM pPOXXFAaeMOCTU B CTpaHax
A¢prxn roxHee Caxapbl Ha OCHOBe JJaHHBIX 3a 2020 rop.
B mpoexTe s BRIIBUHY/IA TUIIOTE3bI O MONTOKUTETBHON CBS-
311 MeXXJLy aHeMuell 1 000MMY ICXOIaMI ¥ COXpaHeHMe 3TUX
CBs3€Il IOCTIe UCK/II0UeHsI HEKOTOPBIX CTPaH.

B xofe paboThI OBITIO IPOBETEHO UCCIEOBAHNE HA CTPa-
HOBOM ypoBHe. V3 48 rocymapcTs 1o>xHee Caxaps! (1o Kiac-
cu¢ukanmy BecemupHoro 6aHka) B UTOTOBBI BLIOOP BOIIO
46 roCcyfapcTB, I KOTOPBIX MMENNCh BCe JaHHbIE TI0 KITIoue-
BbIM repemeHHbIM 3a 2020 rog. [IBe ctpansl (dputpes u Ceii-
trenbckyie OCTpoBa) ObUTM MCKTIOYeHbl. AHAMN3 ObIT BBITION-
HEH Ha OCHOBe OTKPBITBIX [JaHHBIX BcemmpHoro 6anka [2].

OcHoOBHas nepeMeHHass — paclpOCTPaHEHHOCTb aHEMUN
cpeny >KEHIIMH B Bo3pacTe 15-49 jer, oTpakaromas JOJII0
SKEHIIVH € TeMOITIOOMHOM HypkKe 120 /1 11 HebepeMeHHbIX
n "wke 110 1/n pns GepemeHHbIXx [7]. 3aBuUCHMMBIE Tepe-
MeHHble: K09 uuyeHT MaTepuHCcKoil cmepTHOocT (MMR),
uncno cMeprent marepent Ha 100 000 >XMBOPOXAeHUI U CyM-
MapHblit koapunuent poxxpaemoctu (TFR), cpegnee uncio
IieTell Ha >KeHIMHY [7].

Ina Kaxpoil IepeMeHHOM pPacCUMTBIBAIUCL OIINCa-
TelbHble CTATUCTUKMU (CpefiHee, CTaH/[aPTHOE OTKIOHEHUe).
Csasp anemynt ¢ MMR u TFR paccunrbiBamach ¢ moMouibio
koo duimentos koppemanuu Iupcona. Taxxe 6pUIM 1mO-
CTpOEHBI OTHe/IbHBIE IpadyKy, OTpaKaloliye 9T B3auMOC-
BA3M. [I/1 OLIeHKM YCTOMYMBOCTY Pe3yNbTaTOB NMPOBOIVIICA
aHa/IM3 ITyTEM JMICK/TIOUEHNA CTPaH C HaMOO/IbIIIMY TT0Ka3a-
tenamu (Cpeppa-Jleone, HOxubnt Cyman, Hurep). Homon-
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HUTENbHO ObUIM CPAaBHEHBI CYOperuoHa/IbHBIE PA3ININs
1o 4dersipeM perroHam Adpukn (3amapHast, LleHTpaibHast,
0xHas, BocTtounas).

VccnemoBaHme He II03BOMACT YCTAaHOBUTL IIPUYMH-
HO-CJIe[ICTBEHHDIE CBA3M, A arPerMpOBaHHbIe JAHHbIE MOTYT
OpUBOAUTh K ommnbkaM. KauecTBO OLeHOK MaTepMHCKOI
CMepTHOCTH VI aHEMMM B PAe CTPaH OCHOBAHO Ha MOJE/LAX,
YTO BHOCUT HeONpeNeNéHHOCTD. IlapHble Koppenanum He
YUINUTHIBAIOT BIIMSIHME TPEThUX (HAKTOPOB, TAKMX KaK JOXOf,
pacxopbl Ha 3paBoOXpaHeHue u obpasosaue [11].

CpepHAA PpacIpOCTPaHEHHOCTb aHEMMM COCTaBWJIA
37,6 %, c guamasonom ot 14 % B Pyanpe 1o 60 % B [aboxe [2].

KoaddurumenT MaTepuHCKOI CMEPTHOCTU BapbUPOBANICS OT
58 Ha Maspukuu no 1296 B IllenTpanbHoadpuxanckoii Pe-
criy6uke Ha 100 000 >xuBOpoXKeHMit, cpegHee — 370,1 [2].
CyMMapHbIiT KO3QQUIIMEHT POXKAAEMOCTI USMEHSIICS OT 1,5
Ha Maspukuu fo 6,5 va Comanu, cpeguee — 4,2 [2].

PucyHok 1 [eMOHCTpPMpPYeT IONOXUTEIbHYIO TEHJCH-
LVI0: CTPaHBI C 60/Iee BBICOKOIT PACIPOCTPAHEHHOCTDIO aHe-
MMM, KaK IPAaBUIO, UMEIOT 60/iee BBICOKYIO MATEPUHCKYIO
cmeptHOCTb. Koadduiment xoppemsiunu ITupcona cocra-
Bu r=0,61 (p<0,001) [2]. Ilocme uckmodeHns TpéX CTpaH,
MMeBILINX HaMOO/IbIINe OKA3aTeNN, KOPPE/LLNsl 0CTanach
sHaunmoit (r=0,56, p<0,001) [2].
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Puc. 1. CpA3sb aHeMMM ¢ ypOBHEM MAaTEPUHCKON CMEPTHOCTH

AHanornyHas acconyanys HabMIOfAeTCA MeX/Y aHeMyeit

U CYyMMapHBIM K09 durienToM poxaaeMocty (PrcyHok 2).

Koaddunnment xoppensunu Inpcona r=0,58 (p<0,001) [2].
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C yCKIIoUeHNeM TPEX CTPaH KOPPESIIys IPAKTUYECKN He
naMmeHmnacsy (r=0,54, p<0,001) [2].
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Puc. 2. CA3b aHeMUM ¢ CYMMapHBIM KO3 QUIVIEHTOM POXK/[aeMOCTI
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Crpanbl 3amapnoit u Llenrpanproit Appukn B cpen-
HeM MMenu 6ojee BBICOKME yposau anemun, MMR n TFR
1o cpaBHeHuio ¢ Bocrounoit u OxHoit Adpukoit [2]. Ha-
npumMep, B 3amagHoit Adprke anemus coctaBuma — 41,2 %,
MMR — 449,3 na 100 000 >xuBopoxxaennit, TFR — 4,8, B To
Bpems Kak B IOxxuoit Adprke— 27,3 %, 145,9 Ha 100 000 xu-
BOPOXX/IEHMI U 2,9 cOOTBeTCTBeHHO [2]. [laHHbIe pasmnuns
COOTBETCTBOBA/IN 3aKOHOMEPHOCTH «BbIlile aneMusa — Bbllle
CMEPTHOCTD 11 POXKIaeMOCTb» [2].

ITony4eHHBIe pe3y/IbTAThl IIOATBEP)KAAIOT MICXOHBIE II-
moTespl: B cTpaHax A¢puku ioxHee Caxapbl pacmpocrpa-
HEHHOCTb aHEMUM Y >KeHIIMH PelpofyKTMBHOTO BO3pacTa
IIOJIOXKUTETIBHO KOPPeIMpyeT KaK C MaTepMHCKOI CMEpPTHO-
CTBIO, TaK ¥ CYMMapHbIM K09((DULINEHTOM POXKIAEMOCTIL.

CB:3b aHEMMI C MaTePMHCKOJ CMEPTHOCTBIO COI/IACYeT-
CSl C HAaHHBIMU JINTEPATYPBL, THe aHeMMA pacCMaTpUBaeTCA
KaK He3aBMCUMBII (aKTOp pUCKa HebGIarOmpyUsITHBIX MCXO-
noB 6epemennoctn [3] [4] [5] [10]. [Tpoueccs BKIOYAOT
MIOBBIIIEHHBIN PUCK KPOBOTEUEHUI, CHYDKEHME TOJIEPAHTHO-
CTM K KpOBoOIIOTepe 1 ob1iee ocmabnenne opranmsma [11].
Bornee Toro, ypoBeHb BBICOKOII aHEMUM OTpa)kaeT C1abocTh
CHCTEM 3[IpaBOOXPAHEHNA: HEJOCTATOK JIOPOLOBON IIOMO-
I[¥, OTCYTCTBYE IporpaMM GopTnduKaLuy 1 Hy TPUEHTHOI
mopmep>kku. Takum 06pasom, aHeMMsI SIB/ISETCST KakK OMormo-
rudecKuM (aKTopoM, TaK U MEXKAYHAPOFHON IIPOOIEMOIL.

BeposaTHee Bcero, cBA3b IONIOXUTEIBHON KOPpeIALUK
MEX[y aHeMMell ¥ POXKIAeMOCTbI0 OIOCpefoBaHA APYIW-
M1 (pakTOpamMu, TaKMMM KaK OeFHOCTb, HU3KUII YPOBEHb
JKEHCKOTO 00pasoBaHMs, OTPAHNMYEHHBIN [OCTYI K IUIa-
HUpPOBaHUIO ceMbi. OFHOBPEMEHHO C 9TUM 4YacTble POJbI
TaKoKe BHOCAT CBOJI BK/IaJ, MCTOLIAA 3aIlachl JKele3a U yBe-
MMYMBasi pacupocTpanéHHocTb anemmu [13]. Takum o6pa-
30M, 3aMKHYyTaA cxeMa «Bplcokas poxxlaeMOCTb > aHeMus
- BBICOKasA MaTepMHCKas CMEPTHOCTb > BBICOKasA HeTCKasd
CMEepPTHOCTD > BBICOKAs POXKIEAEMOCTb» COOTBETCTBYeT KOH-
LEMIny 1eMOrpadpuuecKoro IMepexofa, COINACHO KOTOPOit
YCTOMYMBOE CHIDKEHUE POXKIAeMOCTU BO3MOXKHO TOJIBKO
IOC/Ie CHIDKEHUSA MATEPUHCKON M JEeTCKOW CMEPTHOCTH,
9TO MOATBEP)KHAETCS ITOOATBHBIMU JIeMOrpadpuiecKuMu
TeHmeHmuamu [6] [9].

CyOpernoHanbHble pasindisi, BbIABICHHbIE B aHAJIN3e,
COITIACYIOTCsI C JAHHBIMU O G0JIee BBICOKOM YPOBHE aHEMII
U MaTepPMHCKOIl CMepTHOCTM B 3amajHoll un LleHTpanbHOM
Adpuke [2] [8]. DTo MOXKeT OBITD CBsSI3aHO C HOTIEE BHICOKOIT
PacIpoCTPAaHEHHOCTBIO Ma/IIPNH, MeHee pasBuUTOl nHppa-
CTPYKTYpOIl 3[paBOOXpAHEHNs, HUSKUM OXBATOM INpodu-
JTAaKTUYeCKUX IIPOrpaMM ¥ Mep Hopmep>kkn. IlomyueHHbIe
[laHHBIE MOYEPKNMBAIOT HEOOXOAMMOCTD PA3HBIX MOXOfIOB
K IIOJIUTYKE 3[PABOOXPAHEHNA B PA3HBIX PEIVOHAX.

VccnenoBaHme ¥MeeT OIpaHMYEHM: OTCYTCTBME KOH-
TPOJISL 32 JOXOHOM, 0OpasoBaHyeM U Apyrie GaKTOpsI He I10-
3BOJISIIOT OLEHUTDb HE3aBNMCHUMBII BKIag aHemuu. [l Goree
TOYHBIX BBIBOZIOB TPebyIoTCst 60/lee HAIIpaB/IeHHbIe PabOTHI,
BK/IIOYAIOIIVie PErPeCcCUOHHbIE MOJENN ¥ IaHe/IbHble JjaH-
Hble. HecMOTps1 Ha 3TO, IEPBUYHBIN KOPPE/IALMOHHBII aHa-
nu3 paér oCHOBaHMe i GOPMYIMPOBAHNUS IIPAKTUIECKIX
PeKOMEHIaLiMIl ¥ OIIpefie/IeHN sl HallpaBJIeHMI1 Jla/IbHeNIINX
VICCIIETOBAHMIA.

Ha ocHOBe IONTy4eHHBIX pPe3y/IbTaTOB MOXKHO IIPEMIO-
XKUTD CIIEAYIOIIVIe MepbL:

1. Pacwupenue npozpamm npoPunakmuky u sede-
HUST GHeMUU Y JHeHWUH PenpoO0yKmueHoeo eéospacma. Ydu-
TBIBAsA MACCOBYI0 PACHPOCTPAHEHHOCTb aHEMUU U €€ CBA3b
C MaTePMHCKOIl CMEPTHOCTbHIO, IPOTPaMMbl, HaIIPAB/ICHHbIE
Ha CHIDKeHUe feuInTa >Keesa, JO/DKHBI CTaTh IPMOPUTe-
TOM HAIlYIOHA/IbHOJ MONNTYKY 34paBooxpanenus [12]. 9rto
BK/IIO4YaeT OecryraTHOe obecredeHye MperaparaMu Kemesa
n (HOMEeBOIT KUCIOTHI BCeX OepeMeHHbIX JKEHIIVH, a TaKXKe
JKEHIIVH, IUIaHUpyomux 6epeMeHHOCTb. OXBaT TaKuMM
IporpaMMaMi TO/DKEH OBITh 3HAUUTETbHO PACIINPEH, 0CO-
6€HHO B CeIbCKIX 11 TPYAHOLOCTYIIHBIX PalfOHaX.

2. Oboeauserue 6a306bix npodyKmos (MyKa, pUc, CONb)
JKee30M SIBIIAETCS 9KOHOMMUECKM 3 (eKTUBHON Mepoi,
KOTOpasi OXBaTbIBaeT ILIMPOKME CIOM HaceleHms 6es He-
00XOAMMOCTY M3MEHEHMsI IMIEeBBIX HpUBbIYEK. Mexmy-
HApOJHbIe OPraHM3AINM MOTYT OKAa3bIBATh TEXHUUYECKYIO
" UHAHCOBYIO IOAAEPKKY IPOUSBOLUTEISIM, A IPABUTEIb-
CTBa — BBOJUTD 00s13aTeNbHble CTAHAAPTHI POPTUDUKALINIL.
OmsiT papa cTpas (HanpuMep, JOAP, [anbl) okasbiBaeT, 4TO
TaKye MPOrPaMMBbl MOTYT OBITH YCIEUIHBIMM HPY HAIMINU
MO TUYECKOI TTOAIEP>KKIU U KOHTPOJIA KaueCTBa.

3. bopvba c¢ conymcmeyrowumu ungpexyusmu. ITo-
CKOJIbKY MJISIPVsi i Te/IbMIHTO3BI BHOCST IAryOHbII BK/IAT
B Pa3BUTIE aHEMMIH, TPOTPAMMBI 10 UX IPO(UIAKTUKE U Jie-
YeHUIO JO/DKHBI OBITh MHTEIPUPOBAHBI C IPOrpaMMaMI IIN-
TaHus. PacmpoctpaHeHne 06pabOTaHHBIX MHCEKTUIIMAAMMU
MOCKUTHBIX CETOK, MPOGUIAKTIIECKOE JIeYeHNe MasIpuu
y 6epeMeHHBDIX, Jere/IbMIUHTHU3ALMSI — BCE 9TO CIOCOOCTBYeT
CHIDKEHUIO aHEMUM U YTy 4ILIEHNIO 30POBbsI MaTepeii.

4. Ycunenue cucmem 00po006020 HAONIOOEHUS U K6a-
uduyuposarHozo podoscnomoxcerus. CBs3b aHEMUN C Ma-
TEPUHCKOII CMEPTHOCTbIO OCOOEHHO OmacHa B YCIOBMAX
OTPAHMYEHHOTO IOCTYIA K SKCTPEHHOI aKyNIePCKOI IOMO-
mu [11]. MuBecTuunu B 06ydeHne nepcoHaa, obecnedeHne
MEIULMHCKUX YIPEXKAECHNIT CPEICTBAMY A/ TepeTnBaHUs
KPOBU U IIperapaTaMit jKejie3a, YAydllIeHNe TPAHCIOPTHOI
IOCTYIIHOCTHU, YTO MOXKET CYI[eCTBEHHO CHU3WUTb CMeEpT-
HOCTb JIQXKe TIPJ COXPaHEHUY BBICOKOTO YPOBHS aHEMUIL.

5. Musecmuyuu 6 enckoe obpazosamue U NIAHU-
posarue cembu. YIUTBIBAsI CBSI3b MEXJY POKIAEMOCTHIO
U aHeMMell, CTPAaTeruy CHIDKEHUS POX/JaeMOCTU JJOJDKHBI
BKJ/IIOYATDh PACIINMPEHIe JOCTYIIA K COBPEMEHHBIM CPECTBAM
KOHTPAL[eNIIH, OBBILIeHNe 00pa30oBaTeIbHOTO YPOBHS Jie-
BOYEK I JKEHIIIH, a TAK)Xe MPOrPaMMBbl, HAaIlpaBJeHHbIE Ha
U3MEHEeHIe PEIPORYKTUBHBIX YCTaHOBOK. CHIDKeHNMe 1cia
OepeMeHHOCTEll U YBeIM4YeHNe MHTEPBAIOB MEXAY pofa-
MM TTO3BOJIMT JKEHIMHAM BOCCTAHAB/INBATh 3aIIachl XKee3a
VI CHUSUT BBICOKUII PUCK MAaTE€PUHCKOI CMEPTHOCTML.

6.  Yuém peeuonanvroii cneyuduxu. CybpernoHasub-
Hble Pas3/n4ns, BbISIBICHHDBIE B aHA/IN3e, YKA3bIBAIOT Ha He-
obxopumocth auddepeHpoBaHHOrO noaxosa. B 3amaz-
Hoil u LenTpanbHoit Adpuke, rioe aHeMuss M MaTePUHCKas
CMepTHOCTD Hanbosree BBICOKM, IIPYOPUTETOM JO/DKHO CTaTh
9KCTPEHHOE pacupenne 6a30BbIX IpOrpaMm mpodmmakT-
ku u nedenns. B Bocrounoit n I0xHoi Adpuxe, rae moxa-
3aTe/yt JIydllle, MOXXHO COCPEJOTOYMTHCS HA 3aKpeIUIeHNN
IOCTUTHYTBIX Pe3yIbTATOB U YCTPAHEHUM OCTAIOLIUXCS
pobem.

7. Monumopune u ouerka. Heob6xomumo yKpersiTb
cucTeMbl cOOpa MAHHBIX O PACIPOCTPAHEHHOCTY AHEMMN,
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MAaTepMHCKOII CMEPTHOCTM ¥ OXBaTe IporpaMMaMy IIpo-
¢wraktukn. Perynspusie ob6cnenoBanus (nampumep, DHS,
MICS) Bo/mKHBI BKTIOYATh M3MepeHIe YPOBHsI FeMOIIOOnHa
Y MHVIKATOPOB KaueCcTBa IIMTaHVA. DTO IO3BOIUT OTCIIEXKI-
BaTb IIPOTPECC I KOPPEKTUPOBATDb CTPATETHIL.

ATu Mephl cornacyoTcs ¢ Llenamu ycroitumBoro passu-
st OOH (IIYP 2,3,5) u MOryT Cr10CO6CTBOBATH YCKOPEHUIO
IeMorpadueckoro nepexona B permone [14].

Takum 06pasom, IPOBENEHHBIII aHAIN3 BbIABII 3HAUNU-
Mble IIOJIOKUTE/IbHBIE CBA3U MKy PACIPOCTPAHEHHOCTDIO

aHeMMU y JKeHIINH PerpoAyKTUBHOIO BO3pacTa, Koaddu-
[IIEHTOM MAaTE€PUHCKOI CMEPTHOCTHU 1M CYMMAapHBIM KO3(-
¢dunneHTOM poxkaeMocTu B ctpanax A¢puku oxuee Ca-
xappl. Cuma cBA3ell M UX YCTOMYMBOCTb CBUMIETETBCTBYET
O CHCTEMHOM XapakTepe 3TUX B3auMocBaAseil. HecmoTps
Ha OIPAaHMYEHNUA, Pe3yIbTaTbl MOAYEPKMBAIOT Ba’KHOCTDb
60pbODBI ¢ aHeMuell, BBI3BAHHON AeUIIMTOM >Xele3a, Kak
K/TI04eBOro (akTopa CTPATETuil 10 YAYUIICHUIO SKEHCKOTO
3OPOBbS U COMEIICTBIUS YCTONYNBOMY [ieMOTpadiIecKoMy
PpasBUTHIO.
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"3Y‘-IBHMG niIMeHeHun ¢M3MKO-XMMM‘IBCKMX nokasareneu soAbl
PoAHUKOB B 3aBUCUMOCTU OT BpeMeHU roga

Kopuynosa Mapzapuma Cepzeesna, yuaujasacsa 10-z0 knacca

Hayuwusiit pykoBoautens: Bpeduxuna Enena Bukmoposena, yuumenv 6uonozuu
MOY «COLII Ne 4» r. OsxnOypanbeka (Yensounckas 06macTn)

B cmamee u3sioxeHbl pe3yibmamel UCC/1e008aHUSA (hU3UKO-XUMUYECKUX noKazamesieli 8006l pOOHUKO8 Y8esibcko2o patioHa Ye-
na6uHckol obnacmu 3a nepuod 2024-2026 22. [Ipodykmom npogedeHHbIX Ucc1e008aHUli U cuCmemMamu3ayuu 3K0102u4ecKux
Xapakmepucmuk 8000UCMOYHUKOB A8/I9eMCa UHMepaKkmueHas Kapma poOHUKO8 YeesbCcko20 palioHa u 2. KOXHOoypasibcKa.

BBegenne

JIBanuaTh mepBoe CTONETHE XaPAKTEPU3YeTC NHTEHCHB-
HBIM POCTOM Hace/leHus 3eM/IM, pasBUTHEM ypOaHU3aLuL.
PasBuTye mIpPOMBIIIZIEHHOCTY, TPAHCIIOPTa, SHEPreTHUKI,
VMHYCTPUANN3ALMA CENbCKOTO X03AJICTBA MIPUBENN K TOMY,
YTO AaHTPOIOTE€HHOE BOS3JIENICTBME HA OKPYXXAIOUIYI0 CpPeEny
IPUHATO TTO0AMbHBIN XapakTep. B pofHUKOBbIE BOABI 3a-
TPA3HUTENN TIOCTYIAIOT ITTaBHBIM 06pa3oM IyTeM CMbIBA VX
TaJIbIMU ¥ JOKIEBBIMU BOZIaMU (C TOBEPXHOCTHBIM CTOKOM),
a TaKKe BC/IEACTBUE TTO3EMHBIX MHQUIBTpaIuit aTMmocdep-
HBIX OCAJKOB, IONMBHBIX ¥ JPYTUX BOJ C TPYHTOBBIM IIOTO-
KOM, TH/IPOTIOTMYECKM CBA3AHHBIM C BogoeMamu. VsBecTHo,
YTO IPUPOJHBIE BOMBI ABIAIOTCSA €CTECTBEHHOI Cpefioit 061-
TaHMA PasTMYHBIX MUKPOOPTraHU3MOB. OJHOBPEMEHHO TaM
MOTYT 06UTaTh 6aKTepyu, BOFOPOCIH, IPOCTEIIINe, YepBU
U IpyTye opranusMbl. POTHMKM, pacIIonoXXeHHbIe Ha TePpu-
TOpUM TOPOJIA, — 3TO OJVH M3 OCHOBHBIX, a/IbTE€PHATMBHbIX
BOJIOIIPOBOJHOMY, MCTOYHMKOB IUTHEBOI BOABI [/I TOPO-
KaH ¥ KnTeneil okpectHocTelt HO)kHOypanbcka ¢ o6muM
HaceJIeH/eM TIOPA/IKa COPOKA ThICAY YeTOBEK.

B 2023 rogy ObL1 IPOBeEH COLMOMIOIMYECKIIT OIIPOC XKU-
Tejleli MHOTOKBaPTMPHBIX IOMOB ¥ 9aCTHOTO ceKTopa T. JOx-
HOypa/bCKa Ha TEMy IONYIAPHOCTY POSHMKOBOII BOAbI. Pe-
3Y/IBTATBI OIIPOCA BBIABMIN BOCTPEOOBAaHHOCTD IIPOBEIEHNUS
MCCIe0BaHNA POFHUKOB T. OHOypanmbcka U YBEIbCKOTO
palioHa, IOCKOIbKY MHOTHME JKUTEe/IM MHOTOKBAPTUPHDIX JI0-
MOB ¥ JlayKe 9aCTHOTO CEKTOpa ropofia 1 YBENbCKOTO palioHa
JCIIONIb3YIOT POJHUKOBYIO BOAY B NMIIEBHIX Ienax. [Ipyyn-
HBI 9TOTO — 95 %-HBII MI3HOC TPYO TOPOICKOTO BOIOCHAOKe-
HUA U U3TIVIIHASA )KECTKOCTD BOJBI B MHIMBUYaIbHBIX CKBa-
JKIMHAX U Konopuax. Kpome Toro, mpu LeHTpann30BaHHOM
obecrieyeHNM HaceleHUs MUTbeBOJ BOON B COOTBETCTBUU
C TIPOrpaMMOJi IPOM3BOICTBEHHOTO KOHTPONIA M IpaBU-
NaMu BbIOOpPA TIEePUOANIHOCTU M KONMMYECTBa IPO6 MUThe-

BOJI BOJBI IIPY MPOBeIeHNN 1abOpaTOPHBIX MCC/IE[OBAHMIT
KayecTBa INUTbEBOJ BOAbI B PaMKaxX MPOU3BOJCTBEHHOTO
KOHTPOJIA Ka4eCTBO U 6€30IacHOCTb BOJbI KOHTPOIMPYETCs
XO3AMCTBYIOIVMY CyObeKTaMyl M OpraHaMy CaHUTapHOTO
Haji30pa [4], HO HMKTO He OCYIeCTBILAeT PEry/IAPHBIIL KOH-
TPO/Ib P06 POTHUKOBOI BOABI 1aOOPATOPHBIM CIIOCOOOM,
a 9TO 3HAYUT, YTO MOTPeOUTEN BOLBI 13 KITIOINKOB HE MOTYT

OBbITb yBepeHbI B 6€30IIaCHOCTY YHOTPeOIAEeMOIT IMU BOJBL.
PesyanTars! onpoca

XKHUTeAU MHOTOKBAPTUPHBIX AOMOB
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ITpopyKTOM IPOBENEHHBIX MCCAENOBAHMIL M CUCTEMATH-
3aLMM 3KOIOTMYECKUX XapaKTePUCTUK BOJJOUCTOUYHUKOB fAB-
NAETCsA MHTEPAKTUBHASA KapTa POJHUKOB YBE/IbCKOTO pailoHa
u r. IOxHOYypanbcka.

B 2023 romy B CraBpomnonbckoMm Kpae, Yedenckor Pe-
criy6nuke u Tymbckoil 06/1acTy CTapTOBaI 9KCIIEPYMEHT 110
CO3JaHMIO efVHOr0 MHGOPMALVIOHHOIO pecypca O Hofi3eM-
HBIX ) IIOBEPXHOCTHBIX BOJHBIX OOBEKTaX, MCIONb3yeMBIX
IS IATHEBOIO BOROCHabeHus. [DmaHMpoBamoch, 4To B
2025 ropy B PO 3apaboraeT efuHbII peecTp MCTOYHUKOB
nuTheBON Bombl [7]. OfHAKO M HA CETONHANIHWIL IeHb Kap-
Ta peecTpa BOGHBIX 00BbeKTOB Poccuu nanexo He nonHas [8]
B YaCTHOCTM, HU OiMH M3 POJHUKOB AHHOTO VCCTIeOBAHNA
He BOIIIeNT B yKa3aHHBIN pecypc.

Kpome Toro, MunucrepcTBom akonornu Yenss6MHCKOI
obrmactu B 2019 rogy ObIIO aHOHCMPOBAHO CO3JaHMeE Kap-
TBI pogHMKoB IOxxHOro Ypama [9], Ho oHO Tak M He 6BUIO
3aBepILIEHO.

VHTepakTuBHAaA KapTa pPOJHUKOB YBEIbCKOTO pailioHa
n 1. KO>)xHOypanbcka MOXeT ITOTIOKMUTh Hadasio CUCTEMHOM
paboTe B HampaBIeHM) KOHCONMMUAALVN CBEJEHUII O BOJO-
MICTOYHMKAX HAIIETO PErMOHa.

PopHuKOM Ha3bIBAIOT €CTECTBEHHDIN BBIXOJ, OA3EMHBIX
BOJ] Ha ITOBEPXHOCTD 3eM/IM, 00pas3yoluil BogoeM oo py-
yell. Boga pogHuKa o6aaeT yHMKAIbHBIM XUMIYECKIM CO-
CTaBOM VI CUMTACTCA UCTOYHUKOM XKVMBOJI IPUPOADI, BXKHBIM
37IEMEHTOM 3KOCHCTEMBI MeCTHOCTU. OCHOBHBIM MCTOYHMU-
KOM IIUTAaHNs POSHMKOBBIX BOJ SIBJIAIOTCA TPYHTOBBIE BOJB,
obpasyroliyecs B pesynbraTe MHGUIBTPALM aTMOC(EPHBIX
ocagkoB. Cormacuo 'OCT 25151-2024 «BopmocHabykeHme.
TepMuHBI U OmIpeneneHns», POJHUK OTHOCUTCA K ITOBEpPX-
HOCTHOMY BOJIOEMY €CT€CTBEHHOTO ITPOMCXOXK/IEHN, XapaK-
TepU3YIOLIeMYCsl TOCTOAHHBIM BBIXOZOM TPYHTOBBIX BOJ, Ha
IHEBHYIO IOBEPXHOCTD 3eM/IN [6].

TaxyM 06pa3oM, MMEHHO IPUPOJHbIE CBOVICTBA POHIKA
[eNaloT ero IeHHBIM PecypcoM, MCI0/Ib3yeMbIM Hace/leHNeM
I OBITOBOTO IIOTPeONIeHNUSA M YHAOBIETBOPEHMs KYIbTYp-
HBIX TOTPeOHOCTEIL.

Cy1ecTByeT HEeCKOJIBKO COBPEeMEHHBIX KIaccuuKarmit
BOJIOVMICTOYHNUKOB. [l0 THUIy ecTeCTBEHHBIX BBIXOHOB IIOJ-
3eMHBIX BOJI POJHMKM JIEJIATCS Ha Ha3eMHbIE U ITOJBOJHBIE.
XapakTep BBIXOZIa BOJ Ha IOBEPXHOCTD HEIUT POJHMKM Ha
BOCXOfiAmMe ¥ HucxopAmue. ITo IMponcxoxpueHNno BOMIO-
MOBOJSAIINX KAaHAJIOB MCTOYHMKY KIacCU(UIMPYIOT Ha
TpelLIMHHbIE, KAPCTOBBIE, Pa3/IOMHbIe 11 TOpoBble. Emme ofHa
KaaccuduKanyusa BBIE/AET POJHMUKM I'PYHTOBBIX IIOPOBBIX
BOJ, CybakBajbHble PORHUKMU (BBIXOABI IOJI3€MHBIX BOJ
B PyC/lax peK WM Ha JHe BOJZOEMOB HIDKE YPOBHS ITOBEPX-
HOCTHBIX BOJ]) ¥ POJHMKM KapCTOBBIX BOJ, CBA3aHHBIX C TOP-
HBIMI ITyCTOTaMI, 00pa3yIoLIyMIICA B pe3y/IbTaTe pacTBOpe-
HUsI MMHEPAIBHOTO CKe/leTa TOpHOII mopopsl [13].

B maHHOM uccnemoBaHUM BCe OOBEKTHI SABJIAIOTCA IIIa-
CTOBO-TIOPOBBIMM POJHUKAMM TPYHTOBBIX Bopx [14], uTo
oIpefie/sieT XMMUYECKIUIT COCTAB, TEMIIEPATYPY 1 KaueCTBO
BOJIbI,  TAK)KE 3aBUCUMOCTD IIOKa3aTesIell OT Ce30HHBIX (ak-
TOPOB BIVSHI.

Popguuku B FO>KHOYpanbcke 1 €ro OKPECTHOCTAX UMEIOT
BA)KHOE 3HaYeHMe i oOecleyeHus HaceleHUs IMUTbeBOIl
Bomoit. HecMoTpst Ha LeHTpabHOE BOLOCHAb)KeHIe, TO-
pOXXaHe, KaK M XUTENM MPOYNX POCCUIICKUX TOPOMOB, aK-
TMBHO IIPUMEHSIOT B MUIIY POZHUKOBYIO BOAy. ITo pasHbIM
OpUYMHAM CPeNU HaceleHMs IIMPOKO PacHpOCTPaHEeHbI
MUQbI 06 OMACHOCTM BOZOMPOBORHOI BOABL JIIO[M CTaBAT
GWIBTPBI, 3aKa3bIBAIOT BOAY B OYTBUIAX WINM NPUBO3AT U3
ponumkos. [10].

Kak cregyer 13 JOKyMeHTAIMM H>KHOYPAIbCKOI BOJO-
CHaO)Karollell OpPraHM3aluil, OCHOBHBIMU TEeXHUYECKUMMU
M TEXHOJIOTMYECKMMI TPOOIeMaMit B CIICTEMe BOZOCHa0Ke-
HIst FO>KHOYpPambCKOrO TOPOACKOTO OKPYyra sIBJISAIOTCS: U3-
HOC BOJONIPOBOJHBIX ceTell Ha ypoBHe 90-95 %, 4TO co3maer
TIPEAIIOCHUIKY i1 BO3HMKHOBEHMsI aBapuil, BOSHUKHOBe-
HUS CBEPXHOPMATHBHBIX [TOTEPb BOMBI PV TPAHCIIOPTUPOB-
Ke U BTOPUYHOMY 3arpsI3HEHUIO BOJDI; M3HOC COOPYXKEHMIT
crcteM BojocHabxeHus. K coopyskeHusiM cucreMsl BOJO-
CHaO)KeHMsI OTHOCSITCS HACOCHBIE U OTCTOMHO-(QMIbTpo-
Ba/lbHBIE CTAHI[MY, KOTOpble OO/MAfA0T 3HAUYMTETbHBIMU
noBpexxgeHusamu [3].

IMoxynHast 6y THIMPOBaHHAS BOJA — 3TO 3HAYMMAs CTa-
Ths1 B CEMEITHOM OIOf[)KeTe, a POTHMKIM HAXOATCS B OTHOCH-
TEJIbHOII JOCTYITHOCTH, II09TOMY OHU U IOJIb3YIOTCS Heu3-
MEHHOII OIY/IIPHOCTDBIO ¥ TOPOXKAH.

CymjecTByeT psAj TpeOoBaHUIT K 0OYCTPOIICTBY POJHMU-
Ka. Paccrognme oT 6mpKaillInx >KIJIBIX TOMOB 11 0ObEKTOB
MHQPACTPYKTYPBI JOMHKHO COCTAB/IATH He MeHee 50 MeTpOB.
Vckmio4eHo pacHoioKeHe POJHMKA BOIN3K CBAIOK MYCO-
Ppa, KIagOuLL, IPeRIPUATUI IPOMBIIITIEHHOCTH U XMBOTHO-
Bomueckux epm. Pasmentats nCTOYHNK HEOOXOAUMO BIAIN
OT [IOPOT C MHTEHCHBHBIM [BIDKeHMeM TpaHcmopta. OmTu-
MajsIbHOE pasMellleHlle POSHIMKA TIpeAoaraet Om3ocTh 3e-
JIEHBIX HaCK/JIEHUII U peKpeallOHHbIX 30H OTAbIXa. B pop-
HUKe Ba)XHO HE TOJIbKO Ka4eCTBO BOJBI, POZHUK MIO/DKEH
ObITh Hammexamum obpasom Omaroyctpoen. Hansemuas
9acTh BOJ0O3a0OPHBIX COOPY)KEHMUIT HO/DKHA MMETh YKpBI-
TIIe [/IS TIpeSOTBpallleHNs] 3arpsisHeHMsT BOAbL. Bopmosabop-
Hble KaMepbl (KallTaX) TO/DKHBI UMETh TOPIOBYUHY C JIIOKOM
U KPBILIKOIT, 060PyIOBaHbl BOZO3a0OpPHOI U IIepeTNBHOI
Tpy6amu, UMeTb TPyOy OMOPOXKHEHNUS JUaMeTPOM He MeHee
100 MM, BEHTWIALIMOHHYIO TPYOY M JO/DKHBI OBITH TIOMellie-
HBI B CIIeI[/fa/IbHble Ha3eMHble COOPYXXeHMs B BUJje TABU/IBO-
Ha win 6ynku. TeppuTopust BOKPYT KanTaXka JO/DKHA ObITh
orpaxpena. Yto6bl MpefoOTBPATUTh XUMUIECKOE U MUKPO-
6ronornyeckoe 3arpsisHeHMe BOAbI POFHUKA, HEOOXOZMMO
ero mpaBWIbHOE COAep>KaHMme 1 SKCITyaranus. Bémmsn pox-
HUKOB KaTerOpM4ecKy 3allpeljeH0 MBITh aBTOTPAHCIIOPT,
yCTpamBaTh CBaIKM M TyaJeThl. 3alljUTa TEPPUTOPUU POJ-
HIKa 00eCreyrBaeTCs MyTeM YCTAaHOBJIEHNs CAHUTApHO-3a-
H[UTHBIX 30H I PEry/IAPHBIX OCMOTPOB CIIEI[aINCTAMU Ca-
HITapHO-3MU/IeMIOIOINYeCKOlt clyx6bl [12].

CaHMTapHO-3aLIUTHAsI 30HA MPEACTaBIsAeT coboit Tep-
PUTOPUIO C 0COOBIMY OTPAHNYEHNSIMI XO3SIICTBEHHOI fiesi-
TEJIBHOCTI 1 JOCTYITHOCTBIO NePefBYDKEHIs /IULI, YCTAHOB-
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JICHHYIO C IIe/IbI0 MCKIIOYEHN HeTaTVBHOIO BO3JeiCTBUA
3aTPA3HEHMI OKPY>KaIoIel Cpefibl Ha KayeCTBO BOMbBI POJI-
HMKa. Pasmepbl CaHMTApHO-3alUTHOM 30HBI 3aBUCAT OT
TUIIA Y MHTEHCUBHOCTHU 3arps3HEHNA pajiOHa, KOMMYeCTBa
BOJIOIIO/Ib30BATE/IEN ¥ pa3MepOB CaMOro pojHuKa. [lnsa men-
KIX POJHMKOB MUHVMAa/IbHAs LIMPVMHA 30HBI JocTHraer 50
M, KPYIIHBIe OO'bEKTBI TPEOYIOT PACIIMPEHNS O HECKOMBKIX
COTEH METPOB. Bce MeponpuATHA 11O OXpaHe TEPPUTOPUIL Ca-
HUTAPHO-3aIIUTHBIX 30H PEry/INpPYIOTCS CHELaIbHbIMU aK-
TaMy, yTBEP)K/jaeMbIMI OPTaHAMM UCIIOTTHUTE/IbHOMN BIACTH
Cy0BeKTOB (emeparuiL.

B roposme m ero OKpecTHOCTAX CYLIECTBYeT PR 3KO-
JIOTMYEeCKUX HPOOIeMBI, CBA3AHHBIX C 3arpsi3HEHNUEM BOJ
B PONHMKAX U IepechIXaHMeM MCTOYHMKOB. 3arpsA3HeHuA
MOTYT IIPOAB/IATBCA B CHYDKEHUY KOHIEHTPALVIM KUCIOPO-
fla B BOZIe, UTO HeIaeT e€ HeIPUTOfHOM /LA UCIONIb30BaHUA
B IIe/ISIX BOJOCHAOXEHMS U XO3SMCTBEHHOI [IeATeNbHOCTIL.
[Tpy4mHON 3arpA3HEeHMA MOTYT ABIATHCA NPOMBILUICHHBIE
U KOMMYHaJIbHble KaHa/IM3alMOHHble cTOKM. [IpennpuaTna
He BCerfa IpPOM3BOJAT HOPMATMBHYI0 OYMCTKY CTOYHBIX
BOJ Imepen cOpOCOM B IIOBEPXHOCTHBIE BOLHBIE OODBEKTHI.
CMBIB C TOJIell YacTy MOYBBI, COfieprKaIlell arpOXMMUKATEL,
ApeHa>KHble BOABI CUCTEM OPOIIeHNA, CTOKU >KMBOTHOBOX-
gecknx depm. Taxoke ompemensiommmu GpakTopamu, BIns-
IOLIVIMY Ha XMMUYECKUI COCTAaB I'PYHTOBBIX BOJ, ABJIAITCA
0CcO6EHHOCT MOYB YBEIBCKOTO PaiioHa, GOTaThIX MIPUTOM.
PerynapHblii MOHMTOPMHI KadecTBa BOABL JO/DKEH IPOBO-
AUTbCST AKKPEAUTOBAHHBIMY JTaOOPATOPUAMM, MMEIOLUMI
paspellleHVie Ha IIPOBefieHUe MCCIeSOBAHMII XUMIYECKOTO
u GaKTeprasbHOIO COCTaBa BOAbL Pesyabrarsl maboparop-
HBIX UCIIBITAHMIA 3aHOCATCA B CIIeIMa/IbHbIe )KypHA/IbI y4eTa
U TIPeNCTaB/AIOTCA OpraHaM TOCYZAPCTBEHHOTO KOHTPOJLA
eKeKBapTaIbHO. Kpurepum OLIEHKM KadeCcTBa BKJIIOYAIOT
ompeyie/ieHNe CIeRYIOIMX MToKasaTeneil: IIBeTHOCTD U MyT-
HOCTb BOABI, KICITOTHOCTD U >KeCTKOCTb, Cofep>kaHme xe-
Je3a, MapraHIa, CBUHIA U JPYIUX TsKEIbIX MeTajIoB, KoH-
LeHTpaLusl HUTPATOB ¥ aMMmmaka, Muxpobuonornieckue
mokasatenu (o6iiee KOmMmuecTBO KOMOHmMit Gakrepuit). Ile-
pedeHb aHAMM3MPYeMbIX II0Ka3aTe/lell OIpefe/ieH B COOTBET-
CTBUM C IPaBMIaMU BbI6OpA IPUOPUTETHBIX MOKas3aTesneit
Bogbl, yTBepxaeHHbIMy CanllnH 2.1.3684-21. [15]

JlommycTuMble YpOBHM KOHILIEHTPAlMii YKa3aHHbIX Be-
LIECTB perlaMeHTHpyroTca Hopmamu paspena III. Hopma-
TUBBI KayecTBa u 6esomacaoctu Bogbl CanllnH 1.2.3685-21
«[UrneHnYecKie HOPMATHBBI ¥ TPEOOBAHMSA K 06eCIeYeHII0
6e3omacHocTy 1 (Mn) 6€3BPeTHOCTH [Isl YemoBeKa PaKTo-
POB Cpefbl OOUTAHMST» ¥ MHBIMI HOPMATMBHO-TEXHIYECKN-
MU IoKyMeHTaMu. [12].

buornornyeckass aKTMBHOCTb TSKEIBIX META/UIOB BBIBO-
AUT JAHHYIO TPYIITy 3arpsA3HUTENIeNl Ha IPUOPUTETHOE MECTO
B MOHUTOPMHIOBBIX UCCIEIOBAHIIAX Ka4eCTBA BOJBL. 3arpaAs-
HEHNA TSOKEMBIMU MeTa/IaMJ HAHOCAT 3HA4MTE/IbHBII 9KOJIO-
rudecknii yiutep6. Tsokénble MeTasUIbl IIPU3HAHBI OFHUMMI U3
CaMbIX TOKCHYHBIX 37eMeHTOB. Pysyonornyeckoe feiicTBue
TSDKEJIBIX MeTa/UIOB Ha OPIaHM3M Ye/IOBeKa U XKMBOTHBIX pa3-
JIMYHO ¥ 3aBUCUT OT IIPUPOADI METAJUIa, TUIIA COeNVHEHN,
B KOTOPOM OH CYIIeCTBYeT B IpUPORHOI cpene. OCHOBA TOK-
CMYECKOTO [IeMICTBIUA TAKEIbIX METa/UIOB JIKUT BO B3aMIMO-
[eVICTBUM C OMOTIOIMYeCKM aKTUBHBIMM MAaKpPOMOJIEKY/IaMI,
B pesy/IbTaTe KOTOPOTO IIPOMCXOAUT BbITECHEHUE HEeOOXOM-

MOTrO MeTas/UIa TOKCHdeckuM. Kak IOKasbIBaloT pe3y/ibTaThl
COIIMOTIOTMIECKIX OIIPOCOB, Hortee Bcero sxuterneit Yemsionn-
CKOIT 0671acTH TpeBOXKAT ImpobIeMsl co 350poBbeM (35 %)
U COCTOAHNE OKpYy»Karomiell cpersl (50 % OIMpOLIeHHBIX).

Ot60p 06pas1oB A/Is aHA/IN3A IPOBOAIICS €KEMECIIHO
¢ auBaps 2024 ropa no AnBapb 2026 ropa. Ilepeuens mucrou-
HUKOB I/1s1 0T60pa mpob:

— popHUK N0 y1. Mupa B c. Kuunrnao YBenbcKoro
paiioHa;

—  popuuk «Vcrok» Ha yrn.Bboposas, r. OxxHOypanbck;

—  popHUK Ha yn. MonogéxHas, I. JO)XHOypanbek;

—  POIHUK B . Bomonolika YBe/lIbCKOrO pajioHa;

—  popHUMKHaBblesfe 13 I.PomuHo-2,T. FOXHOYypanbek;

—  mpaBblii Beixop PxxeBckoro popHuka (8 kM or c. Io-
JIOBMHKA YBE/IbCKOTO pajlOHa);

—  neBblit BbIxoy, PxxeBckoro popHuka (8 km ot c. Ilo-
JIOBMHKA YBE/IbCKOTO PaiiOHa).

Bcero 65110 0T06pano 153 (cTo mAThAecsAT TPH) 06pasua.

Ha mepBoM 3Tame MCCIeTOBaHMsI ONMpPEe/sINCh Opra-
HOJIENITUYEeCKIe [I0KasaTeny Bogsl. Hamnune B Boge mocro-
POHHero 3amaxa, BKyca, IPUBKyca ¥ IOBBIIIEHHO MyTHOCTI
MOXET yKasblBaTh Ha 3arpsisHEHME BOJBI MOCTOPOHHUMU
BemectBaMu. OT/IMYUTENBHON 0COOEHHOCTBIO BCeX 06pas-
LJOB BOJBI SIB/LSIETCS OTCYTCTBUE Mefy, 6poma, dpropa, pry-
TV U AMMMaKa, He3aBUCUMO OT MECTOHAXOX/CHIsI POJHIKA
" fgaTel oT6opa mpobsl. I1py 9TOM B BeceHHe-/IeTHUIT TIEPUOL
MIPAaKTUYEeCKN BO BCeX 0Opasiax 3apuKCUpOBaHO MpPEBBIIe-
Hue IIJJK HuTparoB. besycnoBHO, 9TO CBA3aHO C JeATENb-
HOCTBIO0 arPOTEXHUYECKNX XO3SICTB PETMOHA U MHAVBULY-
QJIBHBIX Ca/JOBOIOB, AKTUBHO UCIIO/Ib3YIOLINX OPTaHNYeCKIe
ynobpenust (pORHUKM P>KeBCKMIT PaCIIONOXKEHbI CPEY Ce/lb-
CKO-XO3sI/ICTBEHHBIX YTofuii (II07Iett) U ¢ 6/IM30CThIO XKIBOT-
HOBOJ[YECKVX MHANBU/YA/IbHBIX XO3SCTB (YaCTHBIN CEKTOP
I0xHOypanbcka, Kuunrmno, Bopomoiikm). IlpesblmeHue
ITJK mo HuTpuTaM He 06Hapy>xeHO. OFHAKO JAHHDII ITOKa-
3aTelb BO MHOTHUX IP06ax P>KeBCKMX BBIXOOB U POJHUKOB
Vcrok 1 MonozexxHasi He sIB/II€TCsI HY/IEBBIM B BECEHHe-/IeT-
HUIL TIePUOJ, ITO CBUJETEIbCTBYET O YPe3MEPHOM MCIIONb-
30BaHUM a30THBIX ynobpenmit. IIpessiurenne ITIK xenesa
HAIIPAMYI0 CBSI3aHO C OCOOEHHOCTSIMU IIOYB YBEIbCKOTO
paitoHa. B mepuoy 6ypHOTro CHErOTasTHUS WU JOKAEI JKete-
30 BBIMBIBAETCsI I TIONAJA€T B POSHUKOBYIO BOLLY.

[Tpessimenns I11K docdaros 3apuxcuposano He 66110,
OIHAKO, OTMeYeH POocT GocdaroB B IE€THME MECSIIBI U, UTO
XapakTepHo, mokasarenb PO, bamaHcupyeT 3a4acTyio Ha I10-
TPAaHMYHBIX 3HAUEHWSX B POJHUKAX, PACIIONIOKEHHBIX B XKI-
oM cektope. JaHHDIT GaKT 0OBIACHAETCS MOMafaHNeM ObI-
TOBOI! XMIMUM B TPYHTOBBIE BOJBL.

HacropaxkuBaeT Hajm4ue CBUHIIA B HEKOTOPHIX 06pas-
11ax. BeposiTHO, 970 CBsI3aHO ¢ MaTepuaaoM Tpyo.

Kpyrnoroguuno ob6HapyxuBaeTcsi XpoM B 00Opasiax
BOJIbI U3 POJHNKOB, PACIIONIOXEHHBIX BOMMSM XXIIBIX J{O-
MOB. DTO CBUJIETEIbCTBYET O HEIPABWIbHONM YTHIN3ALNMK
IPOMBIIUIEHHBIX OTXOJOB, LIJTAMOB U 30/IBI OT CKUTAHUS
yIIsi. B I0/IeBBIX POJHMKAX XPOM OOHAPY>KEeH B €IMHIYHbIX
obpasmax.

OTHenbHO CTOMT OTMETUTD IIOKA3aTelIM >KEeCTKOCTH.
[ToBsleHHBIe TIOKa3aTeny Kap6onaTHOIT >kéctkoctn (KH)
u obuert sxécTkoctr Bogbl (GH) -cBUieTeNbCTBYIOT O KpH-
TUYECKOM COZEP>KaHIUM B BOJI€ pACTBOPEHHBIX COJIEN LIENI0Y-
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HO3eMe/TbHbIX MeTa/l/IOB, [JIABHBIM 00pPa3oM KaJIbI{sI U Mar-
HIUS, @ TAKXKe TMAPOKapOOHATOB 11 6MKapOOHATOB.

IToBbIIIeHHOE COAEp>KaHMe KAPOOHATOB HETATIBHO BIIVsI-
€T Ha MI3MEHeHMe KMCTIOTHOCTY JKeNTyIOYHOro CoKa. Perynsap-
HOe ToTpeb/IeHNe BOAbI C BHICOKOI KapOOHATHOI III€/T0IHO-
CTBI0O MOXKET YaCTMYHO HENTPAIN30BATh COSAHYIO KIUC/IOTY
B KeJTyfiKe. DTO HapyIlaeT IePBUYHbIN 3TAIl IePeBaPUBAHNA
6€e/1KOB, aKTUBALMIO MHUIEBAPUTENbHBIX (PEPMEHTOB U CO3-
HaéT GIArONpUATHBIE YCIOBUS I/Isi PasBUTHs HATOTEHHOI
mukpodopsr, nonagasomieit B JKKT ¢ mumeit. Y gyBcTBu-
TENbHBIX JIOLEN, 0COGEHHO MpK PEe3KOil CMeHe THUIIA BOBI
MOTYT HabMIONATbCs B3AyTUE XXMBOTA, MeTeopusM. Ilocre
KUIITYEHVSI OCTAETCSA B BYJIe HAKUIIN U BPEJUT, [IABHBIM 00-
pasoM, mpubopam 1 ocyze. A BOT 1I[e/I0UHO3eMe/bHbIE COMI
OCTAIOTCsI B BOJIE U [IOCTIE KUILSTYEHsI, CIIOCOOCTBYs popmu-
POBAHNIO MOYEBBIX KaMHeil, BbI3bIBasl 3a00/IeBaHIsI CyCTa-
BOB 1 3aMeJI/IAA IPOLIeCC IPUTOTOBIEHNS TN,

PesynbraTpl  GAaKTEPUOTIOIMYECKOTO aHA/IM3a TOBOPSIT
0 TOM, YTO POJHMKOBAs BOJIA /1a/IeKO He Mlea/IbHa, eCTeCTBEH-
HbI€ 3arPsASHEHNA CAMUX POJHMKOB ¥ POJHMKOBOI BOJBI, CO-
CTOsIHME TPYD, OTCYTCTBME OOYCTPOEHHDIX IO BCEM IIPABM-
JIaM KaIITaKell IPUBOAUT K Pa3HOII CTENIEHN 3arPsA3SHEHHOCTHU
Bozipl. Kak BuHO 13 npuBefeHHbIX B [Ipmtoxenns:ax 5-11 mo-
Kasaresiell, B HOPMAaTVBbI YK/IaAbIBAIOTCS JINIIb IPOOLI, OTO-
6paHHbIE TPV MIHYCOBBIX TEMIIEPATypax BO3AYyXa.

ITposeneHHOE MCCNeNOBaHMe IO3BOIAET CHENATh BbIBOJ
0 TOM, YTO Ka4yeCTBO M COCTAB BOJbI POLHMKOB I. IO>kxHOY-
pajIbCKa U YBEIbCKOTO pajioHa HAIPSIMYIO 3aBUCUT OT (ak-
Topa ce3oHHOCTI. Hamboree BBICOKasi Ce30HHAsI M3MEH-
YMBOCTb XapaKTepHa JJIA TsDKENbIX METa/JIOB I HUTPATOB.
STa 3aBYICMMOCTD OIpeNe/AeTCA He TONbKO TeXHOT€HHbIMM
(axTOpamy, HO 1 0COOEHHOCTSIMN KIMMaTa 1 mous. ITaBo-
[OK U YCTAHOBJIEHME IIO/IOKUTENbHBIX TEMIIEPATYP BJIEKYT
3a c060IT CTPEMUTENBHBII CTOK Ta/IBIX BOJ, HECYIMIX MYCOp,
II0YBY, IIECOK ¥ TPOYMe B3BECH, B TPYHTOBbIe Boibl. Opranu-
Ka, OOM/IBHO COAEP)KAIAsACS B 9TUX BOAAX, BIUSET Ha I[BET,
3amax u, 6e3yCclI0BHO, HAa NEPMAHIAHATHYIO OKMC/ISIEMOCTb.
K coxanennio, pofHUKM 1 KOJIOAIIbI AB/IAIOTCA HEHAIeKHbI-
MU B 3MUAEMMOIOTNYECKOM OTHOUIEHNM, TaK KaK IUTaHUe
TaKUX MCTOYHUKOB IPOMCXOINT, B OCHOBHOM, M3 He3ally-
IIeHHBIX, PACIONIOKEHHDBIX PAOM C IOBEPXHOCTBIO BOJIO-
HOCHBIX TOPM3OHTOB, U KadeCTBO BOJIbI B HUX BO MHOIOM
3aBICHUT OT C€30Ha rOfia, OT 000PYFOBAHMS CAMOTO NCTOUHM-
Ka M CAaHMTApHOTO COCTOSIHUA IIPUJIETAIOINIEl TePPUTOPUINL.
Boza MOXKeT SIBUTbCS CIIOCOOOM Iepefiady pasIndHbIX MH-
(heKLMOHHBIX 3a00/IEBAHNMIT: OCTPBIX KMIIEYHBIX MHQEKINIT
u rernatuta A. B mepyoy maBofiKa yBeMUMBAETCA PUCK 3a-
60eBaHMA OONE3HAMM, OOIVMI IS KMBOTHBIX U Y€/IOBe-
Ka: Ty/IspeMus, IENTOCIIPO3, CaTbMOHeIe3. Bosbynurenn
9TUX MHQEKINIT IONafaloT B BOAY C MOYOI M UCIPa>KHEHN-
AMM JKMBOTHBIX, a TAK)Ke B Pe3y/IbTaTe Pa3/IOKEeHNUA TPYIIOB
B MECTaX 3aTOIUIEHMA.

YBenudeHye cofiep>KaHusA JKeesa B KOHIIE JIETa, IPENTIOo-
JIOKUTEIBHO CBSI3aHO C OCOOEHHOCTSIMM XMMUYECKOTO CO-
CTaBa IIOYBbI ¥ IIOPOJ] HALIETO PaiioHa, 6OTraToOro MIPUTOM.
V3 r1MHbBL 1 COfEpIKaLEerocs B Hell MUPUTA JKeJI€30 LOBOJIb-
HO JIETKO II€PEXOINT B XKUFKOCTD M K KOHI[Y JIeTa JOCTUTAeT
MaKCHUMaJIbHBIX KOHI[eHTpanuii. bornbure Bcero ¢ocdaros
MIOCTYIAeT B NPUPOAY OT CENbCKOXO3AMCTBEHHON NeATeNb-
HOCTM, M3 TPOMBIIUIEHHbIX CTOKOB, OT 3pO3UM TPYHTOB

U pereHepalyy JOHHbBIX MMHEPaNbHbIX oTn0XeHu1. Ckopee
BCETO, JIETHee HEYK/IOHHOE YBendeHne cofiep>kanus ¢pocda-
TOB B BOJI€ CBSI3aHO C MHTEHCUBHBIM JIETHUM IIO/IMBOM II07Iel
U BBIMbIBaHIEM YIOOpPEHUIT 13 HIX B aKBaTOPUIO BOZOEMa.
OpHMM 113 OCHOBHBIX MCTOUYHIKOB 3arpsA3HEHNS BOJbI COEIN-
HEHMsIMU CBMHIIA SIB/LIIOTCS CTapble TPYObI M/IM CBUHIIOBBII
cBapHoIt 1m0B. YeM 60sbliie B BOfie COTEPXKUTCS PACTBOPEH-
HOTO YITIEKMCTIOTO rasa, TeM 0oJIbllle CBUHI[A PACTBOPSETCS
B Boge. TakuM 06pa3oM, OCHOBHOI IPUYNHOI 3arpsi3HEHNUS
MOTYT CTaTbh CTOYHBIE BOJIBI.

PexoMenanmu 1o uCronb30BaHNI0 POIHUKOBO BOJIBL:

Ili1s1 TOTO, YTOOBI €3 OIACKI U HETATUBHBIX IIOC/IEACTBIUIL
YIOTPeO/IATD KTI0YEBYIO BOLY, HYXKHO COOMIONATh HECKOIBKO
IIPOCTHIX NTPaBUI:

—  POJHUKOBYIO BOAY, OCOOEHHO B BeCEHHe-JIeTHMUI
IIepyofl, HY>KHO OYMIIATh OHUM UM HECKOIBKVMU U3 TIpe]i-
JIO>KEHHBIX METOJ[OB:

1.  Kumsuenne. YHUYTOXaeT GONBIIMHCTBO IIATOTEH-
HBIX MUKPOOPTaHM3MOB, BK/IIOYas GAaKTepuu, MpOCTENIINX
U HEKOTOpbIe BU/BI apasuToB. IIofXomUT A/Ist HeOOMbIINX
06bEMOB BOJBI.

2. BospgeiictBue ynbrpaduoneTa U TEIJIOBBIX Jy4eil.
VinbrpadnoneT yHUYTOXKaeT MUKPOOPTAaHU3MbI, @ TEIIOBbIE
JIy4M CHOCOOCTBYIOT OCENAHMIO MEIKUX IOCTOPOHHUX da-
CTuIl. DKCIO3MIIVsT BOADI Ha COJHIIE JO/DKHA OBITbh He MeHee
yaca. He o4eHb HaleXXHBIIT CII0CO0, ITOCKOJIBKY CBETU TEIJIO
MOTYT CIIPOBOIIMPOBATh POCT MUKPOOPTaHM3MOB.

3. VcnonbsoBanue BuramymHa C mim acKopOMHOBOI
kucnotsl. JJosa — 0,25 vaitHoit ToXXKH Ha 1 mutp. ITo 9d-
(heKTUBHOE CPENICTBO, KOTOPOE IOMOraeT 06e30macuTh BOLY.

4.  Koarymsauus u ¢noxymsiuusa. Ilpu atom crocobe
B BOJY [/Ls1 IUThsI 00OAB/ISAIOT CEPHOKICIIOE JKeTIe30, a/TIOMMU-
HUit win KBacubl. OHM 06PasyIOT XIOMbs C YaCTULAMM I10-
CTOPOHHMX XMMMYECKMX BelleCTB M C MUKPOOpTraHM3MaMI,
KOTOpble €CTb B IIPUMPOJIHOI BOJIE, ¥ OCENAIOT Ha JHO, O4M-
Imas NUTbeBYIo Boxy [27].

—  He MCII0/Ib30BaTh BOJY U3 POJHUKOB, PACIIONIOXKEH-
HBIX BOIM3M Tpacc, CBaIOK, CKOTOMOTM/IbHUKOB, KIafOuii
U TyaJIeTOB;

— IpUHMUMATb aKTMBHOE y4acTye B O/IaroycTpoiicTBe
U Ccy6OOTHMKAX IO OYMCTKe U OOYCTPOIICTBY POSHUKOB
C y4eTOM OIMCAaHHBIX paBui [1].

—  1pu Habope BOJBI U3 UCTOYHNKOB, PACIIOIOKEHHBIX
Ha Tepputopun I. K0>kHOypanbcka 1 YBe/IbCKOro paiioHa, He-
06XOAMMO YUUTHIBATh NHPOPMALNIO, IPUBEAEHHYIO B IHTe-
PaKTUBHOI KapTe pofHMKOB I. IO)KHOypanbcKa 1 YBeIbCKO-
rO palioHa.

PexoMeHIAIMY 110 67TATOYCTPOVICTBY POTHUKOB.

Heo6xoanMo u3y4nTb MCTOPUIO MPONCXOXK[EHUS POJ-
HIKa U ero KIaccuuKanmo. 9TO BaXKHO /s OIpefeleHNs
TUIIA IMTAHNUA POJHMKA 1, COOTBETCTBEHHO, II03BOJIAET Ole-
HUTb 6€30MaCHOCTDb BOJDI /LS HOTPe6/IEHNs 1 BBIABUTD BO3-
MOYKHbIE 3aTPA3HEHM .

1.  Heo6xopuMoO M3y4UTh HOPMATVMBHBIE TOKYMEHTBI,
permaMeHTHpyIole TPebOBAHUSA K PACIIONOXEHUIO U 00Y-
CTPOJICTBY POTHMKOB 1 OIIpeJIe/IUTh COOTBETCTBME POJHMKA
JAaHHBIM HOPMAaTMBaM (B T. 4. PacCTOsIHME OT aBTOMOOWIIb-
HBIX JJOPOT, KJIaZOMNIL], IPOMBIIIIEHHBIX 00BEKTOB I T. 1.)

2. Y6opky popHUKa HeOOXOAMMO IIPOBOAUTD HE pexe
IBYX pa3 B rof (IIocjIe cXofja CHera U Iocjie aKTUBHOTO JIN-
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cromajga), a B CIy4ae aKTMBHOIO aHTPOIIOTEHHOTO 3acope- 4. Ilpu o3eneHeHMM IIPMIETAIOLE]l TEPPUTOPUN, HC-
HIISL — 110 Mepe HaKOIUIEHNsI Mycopa. HO/Ib30BATh HEIPUXOTINBBIE PACTEHNS, YCTOMINBEIE K 60-
3. CHapyxM IIOJ BHIXOJHBIM OTBEpPCTMEM 3eM/II0 He-  JIG3HAM U BPeUTENIAM, He Tpebyolie HOAKOPMOK.
06XO/IYIMO IIOIIKOIATD, Iy O/IAA PYC/IO, ¥ BBITIOXKUTD YUCThI- 5. O6ycrpoutb yaoOHbBII M 6e30IacHbIl KPYINOro-
MU MeTIKUMU KaMHAMM 1160 3a6eTOHIPOBATb. [VYHBLIT TOIXOR K POFHUKY.
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NPOYEE

Xu3Hb B JleHuHrpagckom 3oonapke B roabl Bennkon
OTeyecTBeHHOW BOMHbI: UcnbiTaHue bnokagon

Anopyxoea IOnus Buxmopoena, yuawascs 8-20 knacca

Hayunsiit pykoBogutens: Borvuaxosa Enena Anekcandposua, yuumenv pycckoz0 si3vika u aumepamypoi
MOY «Jlnueit Ne 1» r. Yxts1 (Pecrry6mmka Komn)

B cmamee asmop ucciedyem xu3Hb obumamersnel U compyOHUKO8 JIeHUH2pAadCKo20 300ndpka 80 8pems 6710kadbl 20p00a.
Kntouegsie crosa: JleHuHepadckuli 3oonapk, Benukas OmeuecmeeHHads 8oliHa, 6710kadd, hakmopel, Xumesiu 300ndpKa, no-

mpebHOCMU, MOMUBbI.

occus 6oraTa UCTOPUYECKUM HaCTIeeM, BOIIOIeHN -
€M KOTOPOTO ABJIAI0TCA MAMATHYKY KY/IbTYPBI, B 4aCT-
HOCTH, TaKMe YUYPEXKJEeHM, KaK 300IapKIL.

OpHuM m3 crapeiimmx 3oonapkos Poccun sapnserca Jle-
HMHTPafICKUI, OCHOBAHHDI B 1864 I. pOCCUIICKMM IIpeIIpy-
HUMAaTeNAMM TO/UIAaHACKOTO IIPOMCXOXIEHUA CYyNpyraMu
Te6rapar [3]. 9o opHO 13 HanmboOee OCeaeMbIX ICTOPH-
gyecknx MecT B CaHkT-IleTepOypre, mepeXKUBIINX peBOJIO-
uuio u Bennkyio OTed4ecTBEHHYIO BOJHY.

Hauano Benukoit OredecTBeHHOI BOVHBI 1941-1945 IT.
03HaMEHOBAJIOCh ellle ONHUM He MeHee IpaMaTUYHbIM COObI-
TVIeM, KOTOPOe MPELCTOS/IO IEPEXXNUTh COTPYAHUKAM U 00M1-
TaTeIM 300I1apKa, — BOeHHas 0710Kafja ropoja (armmcrckm-

Tot Hascez0a 68 omeeme 3a 6cex, K020 NPUPYHUIL.
AntyaH fie CeHT-OK30nepu. ManeHbKuUit IpUHI]

My 3axBaTuykamu. Tema 670Kajbl JIeHMHIpaja mMaydaercs
B y4eOHBIX 3aBefieHMAX, obcyxpaercas B CMM, aBngerca
IIpeMeTOM JMCCIeOBaH)A B HAyYHBIX ITyOIMKALAX, @ TaK-
JKe IYOMUYHO IPeNCTaB/IsAeTCs Ha PasIMYHbIX BBICTaBKaX.
ITOT BecbMa XKeCTOKMIL YPOK MCTOPUY He MOXKeT OBITD IIpe-
[aH 3a0BEHMUIO B CWIY BXXHOCTM MMPHOTO COCYIIEeCTBOBA-
HIS HApOZIOB Ha IIJIaHeTe B COOTBETCTBMM C NPUHIMIIAMU
TyMaHM3Ma M HPaBCTBEHHOCTM.

JKns3up pabOTHMKOB U MX MOJONEYHbIX B JleHMHTpaj-
CKOM 300HapKe B YCTOBMAX Omokambl 1941-1944 rr. MOXXHO
pasfennTb Ha OIpefie/IeHHble NePUObl U IPOUIITIOCTPUPO-
BaTh Ha pUCyHKe 1.

l Haugano Benukoit OtedecTBeHHOI BOitHBI (HUioHB 1941 1.)

[Haf{ano osroxazs! Jlenuarpana (ceHTIops 1941 1.)

o

Kuznb B ycnoBusix 6mokael ropona (1941-1944 rr.)

=

IIpopsiB 6mokas! JlennHrpaga u okoHdanue Bemukoit

OteuecTBeHHOM BOMHBI (1944-1945 1T.)

Puc. 1. Xpononorus: xxusuu B JlennHrpagckom soonapke 1941-1945 rr.

ITocnencTBUs COOBITUII BOEHHBIX JIET, MOBIMABIINX Ha
pasBuTHe JIeHMHTPa/ICKOTO 300MapKa B BbllIleyKa3aHHbIE Ie-
PUO[BI, IPefICTaBIeHbl B Tabmuie 1.

300mapk cTas JOMOM He TONbKO Ui ero oburareseit.
CMoTpuTenu yupexpneHus HaXOAWINUCh CO CBOMMMU IOfO-
IIEYHBIMU KPYITIOCYTOYHO, IO3TOMY U PabOTHUKM, M XKMU-
BOTHBIE HOIPOCTY CTaIy ero xurtenamu. Oburarenn 300-

[apKa CTOJIKHY/IUCh C TPYAHBIMM MCIIBITAHWSMHU B BeCbMa
9KCTPEMAJIBHBIX [Is1 Ye/TOBeKa ¥ XKMBOTHBIX YCTOBUSX: TO-
JION, M XO7I0f, 60MOEXKY, apTOOCTpeIbl, IIOXKaphl U paspy-
meHyst nHGpacTpykTypsl. OFHAKO HaXke B TAKMX YCTIOBUAX
PabOTHUKM CHe/any BCe BO3MOXKHOE JUIs COXPAaHeHMs KO-
JIEKLIMY SKMBOTHBIX 300MapkKa. VI3 MCTOpMM M3BECTHO, YTO
32 HEBEPOSTHYIO CTOMKOCTh U MY>KECTBO €r0 CMOTPUTENN
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Tabnnua 1. Bausiane cobprtuit Bennkoit OtedecTBeHHOI BOITHBI 1 67I0Ka/bI Ha )KM3HD B JIEHMHTPaZCKOM 300IapKe

YacTu 30aHNUN N COOPYKEHUN

Mepuopg Co6biTuA Nnepuoga MocnepcTBuA coGbITUI LeiicTBuA paboTHMKOB
MioHb 1941 1. Hauano Benukon Oteye- HeobxoaMmocTb CPOUHBIX Mobunusayms yactT COTpyAHMKOB,
CTBEHHOW BOVHbI peLueHnin B OTHOLLEHNN 3BaKyaLuA YyacTu KosneKkumum
JanbHewnwei cyabobl XMBOTHBIX, YHUUTOXKEHME YacTn
KOJINeKUMr 300napKa KOJIEKLIMMN KPYMHBIX XMLLHVKOB
CeHTA6pb Hauano 6nokagbl JleHnHrpaga, |Mb6enb HEKOTOPbIX XKMBOTHbIX OpraHusauma yKpbITuin gna
1941 r. 60MOEXKIN 1 apTOOCTPEsbI 1 paboTHMKOB, pa3pyLueHne XKMBOTHBIX, CNacaTeNbHble onepaymmn

1941-1944 rr.

Bombexku n aptobcTpensi,
CypOBble KnMMaTnyeckme
YCNOBMA, HeXBaTKa
NPOAOBONbCTBMA

PaspyLueHne coopyxeHuit,
TrOMOA U XOJOf,

CnacartenbHble onepauuu,
opraHv3auusa nuTaHus, oborpesa

W YKPbITWI 4151 >KMBOTHBIX B CYPOBbBIX
YCNIOBUAX, MOMOSTHEHVE KOMEKLU
XKNBOTHBIX, MPeACTaBeHNs A
ropo»aH, HayyHble NCCIIeA0BaHNA

1944-1945 rr.

Mpopbis 6nokaabl JleHUHrpaga
1 OKOHYaHue Benukon
OTeuecTBEHHOW BOWHbDI

Harpax(,ueHVle COTPyAHNKOB
300napkKa 3a CTONKOCTb
N MYy>XeCTBO

CoxpaHeHue ocTaBLUENCA YacTu
KOJNEKLMN U NMOMOJSIHEHNE HOBbIMMU
YKMBOTHBIMU U3 ropoJa

CocTaB/IeHO aBTOPOM Ha OCHOBE IaHHBIX [1, 2, 4, 5]

U PYKOBOJICTBO, a 9TO 16 4e/I0BeK, BIIOCIEACTBIM ObIIN Ha-
rpaxkeHbl Mefanbio «3a 060pony Jlenunrpazar. ITouemy xe
JIeHMHTpaCKMit 300mapK «BbDKII»? KakoBbl rTyOMHHBIE
MOTUBBI CTOMIKOCTU I COXPAHEHUA KOJUIEKLVM XMBOTHBIX?
[Toppo6HOe M3ydeHMe UCTOPUM PasBUTHUS JIEHMHTPAfICKOTO
300MapKa B rofsl Omokamsl [5, 6, 7] MO3BOMMIO BBISABUTH,

YTO Ha IIOBEEHME 1 AESATEIbHOCTb PAabOTHUKOB 300MapKa
B/IVSULY OIIPEeTIeHHBIM 00pa3oM CIIOKUBILIMECST (HAKTOPBI,
OCHOBaHHbIE Ha MOTMBAX M CTUMY/aX. [I1a mydiero nonm-
MaHUA JAHHBIX TEPMUHOB Ha PUCYHKE 2 IPE[CTABIE€HbI UX
OCHOBHBIE OT/INYMA.

MotuB (0T J1aT. movere 03Ha4YaeT «IPUBOIUTH B JIBIKEHHUE», «TOJIKATHY)

* HEYTO BHYTPHU JIMYHOCTHU (CO3HAHUE, MOTPEOHOCTD);

* 1 X04y»;
* BHYTPEHHHI JIBUraTelb YEJIOBEKa;
* noOyauTeabHas IPUYMHA;

¢ TO, 4E€ro MbI XOTUM U K YEMY MBI CTPEMUMCH.

Crumyn (ot nar. stimulus — 3To OCTpOKOHEYHas MaJika, KOTOPOU MOTOHSIIN )KUBOTHBIX )

* BHE JINYHOCTH (BJIIMSIHUE OKPYKCHU);
* «Ha70» (MU «Pajiil Yeroy);

® MOXKET HC CTaTb MOTUBOM M MOKCT BbI3bIBATb PA3HBIC MOTUBBLI;

¢ BHCIIHAA NPUHYXAArOIIas IpuinHa.

Puc. 2. MoTuB 11 CTUMYT: OTINYUA

Baxuenmmm CcTUMyZIOM I CMOTPUTENIEN 300IapKa
6bU1a Bepa B 1106€/Ty COBETCKOTO Hapofia Hafi BparoM. ViMeH-
HO 9TO 0OCTOSITE/IbCTBO BBI3BA/IO TAKNe [TyOMHHbIE MOTUBBI
y pabOTHUKOB, KaK 3all1Ta CBOUX IIOfJOIIEYHBIX, CAMOOTBEP-
JKEHHast IIOMOII[b O/TIDKHEMY.

Han6omnee BecoMbIM (paKTOPOM B >KU3HI 300I1apKa B yc-
TOBUSIX O/I0Ka/IbI TOPOfA OB TOMIOJ, YTONEHUE KOTOPOTO 5IB-
nsteTcst 6a30BOI HOTPEOHOCTHIO Ye/IOBEKA 1 SKMBOTHBIX.

BocronbayeMcst sHaHUAMHU O MMpaMIufie HOTpeGHOCTEN
Je/I0BeKa, CO3IaHHOI A. Macoy (pucyHok 3).

B ycnoBusix 6710Kabl BpeMst 4elToBeKa, CTOMIb TsXKKO U3-
MY4YeHHOTO TOJIOfIOM, He 3aHTePeCyeT HIYero, KpoMe NI
B coorBercTBUM C Teopmeit MoTuBauuu Macnoy Kaxpjasa
HOCTIeAyIoLas MOTPEOHOCTD MOXKET ObITh YOBIETBOpEHA

TOJIbKO IIPM Y/IOBJIETBOPEHMM TIPeAbIAyLIeil. B To ke Bpe-
Ms 4elIoBeKY NpUCYIIa BTOPas CUTHA/IbHAA CUCTeMa B BUje
CJIOB, CUMBOJIOB 11 06Pa30B, YTO TI03BOJLIET EMY PAa3BUBATHCS
B paMKaxX CHUCTeMHO-ZeATeTbHOCTHOTO nopxofa. CormacHo
TEOpUU IeATeTbHOCTH 1 TIOBefIeHIA YelIOBeKa B 9KCTpeMalb-
HBIX YC/IOBUSIX HEY/JOB/IETBOPEHHOCTH IIEPBUYHBIX MOTpPeD-
HOCTe Ba)KHeIIen 3ajjadyeii ABIsIeTCS BbDKMBaHME.
JKuBOTHBIM IpUCYIlle BOCIPUATHE Yepe3 OpTaHbl YYBCTB,
TO eCTb IlepBasd CUTHa/IbHaA crcTeMa. COITaCHO Teopun Jeit-
CTBUIT U TIOBEMIEHVsI XMBOTHOTO 300IapKa B OIIOKaJy Bax-
HeJIIMMY JOMUHAHTaMM OYIYT sIB/ATBHCS YOBIETBOpPEHNE
HePBUYHBIX MOTPeOHOCTEl! U eICTBIS HA YPOBHE MHCTHUH-
kToB. Onncanie qesaTeIbHOCTI YelloBeKa I IeVICTBUN KUBOT-
HOTO BO BpeMs 6710KafIbl TOPO/a IPEACTAB/IEHBI B TabmuIe 2.
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[ToTpebHOCTH
B Pa3BUTUU
(TBOpUECTBO,
penieHue 3a/1aq)

[TorpebHOCTH B IpU3HAHUH
(YBaXkeHME)

[ToTpe6HOCTD B IPUHAICKHOCTH
(npyx0a, ceMbsl, TH0O0Bb)

[ToTpeOGHOCTD B 6€30MacHOCTH

duznonorundeckue MoTpeOHOCTH
(muTaHue, COH, pa3MHOXKEHUE, TbIXaHUE)

Puc. 3. IImpamnpa norpebuocTelt A. Macnoy [8]

Tab6nuia 2. IloBenenue xutesneit JIeHMHrpafcKoro 3o0omapka Bo BpeMs 6710Kajibl Topoza

MoBepeHme pa6OTHNKOB COrNacHO TEOPUN JEATENIbHOCTH | MoBepeHMe NOAONEYHbIX COrNMAcHO TeOPU JENCTBIN

MOTPEBHOCTU

dursnonornyeckrie — NOTPEGHOCTL B NKLLe, OTAbIXE.
MoTpe6HOCTb B 6€30MacHOCTM

Dusnonornyeckme — NoTPebHOCTb B NuLLe.
MoTpebHoCTb B 6e30MacHOCTA

LIENTb
KusHb 1 pa3BuTme B 6e3onacHom cpege | OTcyTcTBYyeT
3A0AYN
BbixunsaHune | OTcyTcTBYeT
JEVCTBWA

OnpepeneHHble Waru K AOCTUXKEHMIO LieSI B COOTBETCTBUN
C YPOBHEM KyJIbTYPHOrO pa3BuTuA

Monck Nuww, 3awwmnTa oT HanageHus

OLIEHKM

Co cTopoHbl 0bLecTBa

| HeT notpe6HocTy

CormacHo Teopuy NOTPeOHOCTEN XKI3HD YeloBeKa B yC-
JIOBMAX OJIOKAfIbI CBOAMTCS K YEOBIETBOPEHNUIO TIEPBUYHBIX
norpebHocreit. Hanpumep, B efie, B 6€30IIaCHOCTY U TIp.
OpHako BBDKMBaHUE M Pa3BUTHE pabOTHMKOB 300caja He
BIIMCBIBAETCS B PaMKU T€OPUM, II0 CYyTH, OoIpoBepras ee. Pa-

GOTHMKM 300MapPKa B 9KCTPEMATBHO OMACHBIX JIIS UX YKU3HU
YC/IOBUSIX IIOMOI/IV BBDKIUTH CBOVIM IIOJOTIE€YHBIM.
[TpoBefieHHOE UCCIENOBAHE TIO3BOMIMIO CUCTEMATUSUPO-
BaTh BaXKHelIIme (aKTOpPbI, G1arofapsi KOTOPHIM XXI3Hb U pas-
BUTHE JIEHMHTPAICKOTO 300TapKa IIPOJIO/KAIINCH [TaKe B CTOMb
CYPOBBIX MCIIBITAaHMAX BOJHOI 1 6710Kaoit (Tabmuma 3).

Tabmmia 3. @axTops! pasBUTHA JIeHMHIPALCKOTo 300Mapka Bo BpeMs Benukoit OTedecTBeHHOI BOMHBI U 6I0KaJbl TOPOZia

®dakrtopbl BnusaHue pakTropoB

Pesynbrat

CoumanbHble CnnoyeHHOCTb pa6OTHI/IKOB 300napkKa

N Hannyre KoOMaHOHOro gyxa

OpraHl/lsau,mn BPEMEHHOIO XWJ1bA Ha TeEPPUTOPUNN

DKOHOMMYecKme (op-
raHv3aLUMoHHO-ynpas-
NleHyeckme)

OpraHunzayma NUTaHUs 1 OTOMEeHUs
MoMeLLleHN I, B3aUMOJEeNCTBmE
C yupexaeHnamm ropoga

OpraHusauma NoceBHbIX PaboT 1 cbopa Kopma Afa KUBOTHBIX
(>kenygein, Tpasbl, TOBNA KPbIC, COOP TPYNOB XMBOTHbIX

B ropofie v np.), NoflyYeHne rpyaHoOro MonoKa 13 poAuIbHOro
[lOMa, OCTaBKa BOfibl 3 HeBbl COGCTBEHHBIMU CUMaMi

1 C MOMOLLbIO HEPABHOAYLLUHbIX FOPOXKaH, NCMONb30BaHMe
LUKYP KPONMKOB ANl HABMBKM ONMUIKaMM B KauecTBe Kopma
XULLHUKaM, Kall Ha MHOTOKPATHO BbIBapEHHOM MSICHOM
6ynbOHe, MCMOMb30BaHNE Pa3pyLLIEHHbIX MOCTPOEK Ais
OTOMJIEHUNA NOMELLEHWNI B XONOLHOE Bpems
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[yxoBHble Bepa B nobeny pycckoro Hapoaa, BbICOKUIA | BbICOKMIA ypOBEHb CaMOOTAaum 1 CAaMOMOXKEePTBOBAHMS,
MOPanbHbI AyX, FyMaH13M 1 nto6oBb PaboTHMKIN HAXOANNNCH CO CBOMMY MOJONEYHBbIMU
K >KMBOTHbIM, MaTPMOTN3M, BOCMIUTaHME KPYrnocyToUHO
B lyxe COBETCKOWN MAeoNnornm
KynbTypHble CTpemreHrie COXpaHWTb UCTOprYecKoe Ha- | OpraHm3saunsa 3KCKypcuia, paboTa TeaTpa 3Bepeit
cnepve ropoga 1 ApeccMpoBKa XKNBOTHbIX
HayuHble MpoBeneHve HayuHO-NCCnepoBaTeNbCckol | PaboTa Kpy»Ka toHHaTOB 1 Hay4Hasa paboTa
paboTbl

C 1en1bio BBIABIEHNA 3HaHMIT O JIeHMHTPaZICKOM 300Tap-
Ke 11 OIpefe/ieH Vsl 3HAYMMOCTY BbIIEYKa3aHHBIX (JaKTOPOB

6bl1a paspaboTaHa aHKeTa. AHKETHPOBAHNME [TO3BOJISET BbI-

AHKETA

31paBCTBYIiTe, YBaXKaeMblil peCIIOH/IEHT!

I[Tepen Bamn aHKeTa, KOTOpPast COAEPXKNUT 12 BOIIPOCOB 06 MCTOPUY ¥ COBPEMEHHOCTH JIEHMHTPA/ICKOr0 300MapKa.
ITpu oTBeTe Ha BOmpochl Ne 1-10 BbIOepuTe, OXKATYIICTA, TOIBKO OffIH BAPUAHT OTBETA.

ITpu oTBeTe Ha Bormpoc Ne 11, yKa>kure 3Ha4eHue 110 1mKase oT 1 go 10 Ha Bame ycmoTpenne. Ilpu oteere Ha Bompoc Ne 12

YKa)KUTe, I0XKalyiiCTa, TONbKO OfVH OTBET — Jja/HeT

Bam Bospacr: JeT
IMocemtam mu Bot JlennHrpapckuii soonapk? OTBeT:

(HamummTe «Ia» VI «HET»)

SIBUTH CPeiM PA3HBIX BO3PACTHBIX IPYIII 3HAHMSI 06 MCTOPUM
U TEKYILETO COCTOSAHMA CTONIb M3BECTHOTO 300IapKa.

BOMPOC OTBET
1) B kakom ropy 6bln ocHoBaH JIeHWHrpafaCcKuii 30onapkK: B
A. 1700
B. 1865
C. 1945
2) M3HauyanbHO JIeHNHrpaaCcKmii 300MapK NpUHagnexan: C
A. MmnepaTtopy AnekcaHapy 2
B. bonblueBrkam
C Cynpyram lebrapgr
3) Korga JleHHrpaackuin 3oonapk 6bin nepeaaH Bo BlageHve ropoga? A
A. B 1918 ropy nocne nspanuna «[Jekpeta 0 HaLUMOHaNM3aLUMM YaCTHbIX 3PENINLLHbIX MPeAnpuUATUN»
B. B 1868 rogy npwu BctynneHnn Hukonasa 2 Ha pOCCUNCKIMI NPeCcTon
C. MNocne pacnaga CCCP B 1991 rogy
A. Bbin v obutatenem JleHMHrpagckoro 3oonapka adprKaHCKNA CNOH? B
B. HeT, adpprkaHcKme crioHbl He cmorny 6bl NePeXnTb XONOAHBIV KMMAT 1 nepemeHuymByto norogy CaHkT-MNeTepbypra
(JleHnHrpaga)
C. [a, B JleHnHrpagackom 300napke »unm cioHbl o 1982 ropa.
D. [a, B JleHNHrpagCckom 300MapKe 1 ceryac XKUBET CJIOH
4) Kakoe X1nBOTHOe ABNAETCA CMMBOMIOM JIEHUHrpafCcKoro 3oonapka’? C
A. Kupad
B. Bonk
C benbii MeaBeab
5) MpaBaa nu, YTO HECKONbKO COTPYAHMKOB JIEHNHIpafcKoro 3oonapka 6binu HarpaxaeHbl nocne Benukoii Oteye- A
CTBEHHOW BOWHbI?
A. [a, 16 paboTHNKOB Nonyunnn mefanb «3a 060poHy JleHnHrpaga»
B. HeT, coTpyaH1KM 300napKa He NpUHMManu yyactue B 60sx 3a Poauny.
C. [a, meganamu «3a oTBary» 6o Harpax<aeHbl gpeccnpoBLimkm U. K. Paesckuin n T. C. PyKaBUYHMKOBA
6) [ne cenvac pacnonaraetca JIeHUHrpaackumn 3oonapk? B
A. B OcTaHKuHCcKoM parnoHe CeBepo-BoCTOYHOro afMMHUCTPATUBHOTO OKpYra I. MOCKBbI
B. B MNetporpagckom paiioHe CaHKT-MNeTepbypra
C. YacTb aKcno3mumm octanach B CaHKT-MeTepbypre, yacTb nepeBeseHa B MOCKOBCKMIA 300MapK
7) Kakwne »unBoTHble pogom 13 KOxxHo AMepurKn nocenunuchb B JlIeHMHrpagckom 3oonapke? A
A. Kanunbapsbl Kaiica n Epmak
B. Mupaod CoHa n Measeamua XaapyaaHa
C. Amypcknin Turp Amagen n manyn Ly
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8) Kak 3Banu camky 6eremota, nepexusLuyto 6mokagy JleHnHrpaga Bo Bpems BoHbl 1941-1945 rr.? C

A. bettn

B. Konnn

C. Kpacasuua

9) C ncTopuen Xn3HM Kakoro }nBOTHOIO BO BpeMs 611oKaabl JlIeHnHrpaaa ceA3aHo nmsa EBgokum ViBaHOBHbI [a- A
WHom?

A. EBfokumAa MiBaHOBHa cnacna Xun3Hb camke 6eremoTa Kpacasuue

B. EBpokusa MiBaHOBHa 6bina ApeccupoBLnLell MeABEXOHKa Mpuin

C. EBpokua MiBaHOBHa yxaXknBarna 3a feTeHblleM CaMK/ ramagpuna dnb3bl

noswus). OueHnTe, NoXanyncTa, no wkane ot 1 (MruHMManbHo) fo 10 (MakcManbHO) BINAHME STUX GaKTOPOB:

10)  BbIXWTb B CTOSb CYpPOBbIX YCIIOBUAX ON10Kaabl XMUTeNAM JIEeHUHIPaacKoro 3oonapka NoMornv onpegeneHHble dakTopsbl (yc-

- coumanbHble (CMIOYeHHOCTb PAabOTHMKOB 300MapKa, Hann4yne KOMaHAHOTO AyXa, OpraHM3aLMsa BPeMeHHOr0 XUbs Ans
ceb6s 1 CBOUX MOAOMNEYHbIX Ha TEPPUTOPUN U Ap.)

- 3KOHOMUMYECKME (OpraHN3aLMa HOBOIO NMUTAHWUS 415 KMBOTHbIX, OpraHM3aLumsi MOCEBHbIX PaboT, NCMOSIb30BaHME No-
CTPOeK A/1A OTOMSIEHNA NOMELLEHWNI B XONOAHOE BPeMA, OpraHu3aumnsa cbopa Kopma Ans XKUBOTHbIX, B3aUMOAENCTBUE
C yupexaeHnamu ropoga u gp.)

- lyXOBHble (Bepa B nobefy pycCcKoro Hapoga, BbICOKMI MOPasibHbIi AyX, FyMaHV3M 1 J060Bb K >KMBOTHbIM, MaTPUOTU3M,
BbICOKUI YPOBEHb CAMOOTAAUM 1 CAMOMOXePTBOBAHNSA, BOCMIMTAHME B IyXe COBETCKOW NAEONOrv 1 ap.)

- KyNIbTYpHble (CTpeMneHne CoXxpaHnTb MCTOPUYECKOe Hacneare ropoaa, OpraHm3aLma SKCKYpCuin 1 paboTta Kpy»KKa toH-
HaToB, paboTa TeaTpa 3Bepeil 1 JPECCUPOBKA XKUBOTHBIX 11 Ap.)

- Hay4Hble (NpoBeJeHVie HaYYHO-NCCIIeAOBATENIbCKON paboTbi)

11)  Kak Bbl cuntaete, ABnaeTca nv NoABUIrom AeATeNIbHOCTb COTPYAHMKOB JIeHMHrpafcKkoro 3oonapka B rogpl 65o- OA/HET
Kagbl? (Oa unu Het)
Cnacu6o 6onpuioe! ObUIM BBIOpPAHBI CPefU 3HAKOMBIX JIIOfieil. AHKeTMPOBaHIe

OCYIIeCTB/IATIOCh AaHOHVMMHO, eJVIHCTBEHHbIE CBefleHNA TNd-
[Ipn paspaboTke aHKeTbI MCIIONB3OBAMNCH MCTOpPMUYE-  HOTO XapaKTepa — BO3PACT. DTO MO3BOIMIIO CTPYIIINPOBATH

cKue faHHble n3 opUIManbHbIX nybmukaumii [1-7] o Jle-  BO3pacTHbIE TPYNIIbI ONPAIINBAEMBIX.
HUHIPAJICKOM 300lapKe Ha Pas/JMYHbIX ITAllaX pPasBUTUSL,
B 0cob6eHHOCTH B Tofibl Omokazsl JlennHrpana. Pecionentsr B Tabnmumax 4 u 5.

Tabnumua 4. O6paboTka pe3yn1pTaToB aHKETHPOBaHU (BOIpochl Ne 1-10)

BospacTtHasa Konunuecteo Konnuecteo BepHble | HeBepHble

rpynna, neT | aHKeTupyembix, yen own6oK, WT OTBEeTbI OTBeTbl
10-15—mo- |5 7 Bonpocbl | Bonpocebl
nopas 57,8 1-4,6,9,10
16-35 — 5 7 Bonpocbl | Bonpocol
cpenHasn 578 1-4,6,9,10
36-50 — 5 4 Bonpocbl | Bonpocebl
3penas 5,789 1-4,6,10

Tabmmua 5. O6paboTka pe3yIbTaToB aHKeTHpoBaHMsA (Bompoc Ne 11)

O6paboTKa pesyIbTaTOB AaHKETUPOBAHMs IPEACTABICHA

PecnokaeHTbI 1 npucso- CouunanbHbie SKOHOMMYecKune [yxoBHbie KynbtypHble HayuHble
€HHble MMM OL|eHKN
Ne 1 10,0 10,0 10,0 9,0 9,0
Ne 2 9,0 10,0 10,0 9,0 8,0
Ne 3 9,0 10,0 10,0 10,0 9,0
Ne 4 10,0 8,0 10,0 9,0 10,0
Ne 5 10,0 9,0 10,0 9,0 5,0
N° 6 8,0 10,0 10,0 9,0 10,0
Ne 7 10,0 10,0 10,0 8,0 10,0
N 8 9,0 10,0 10,0 10,0 10,0
Ne 9 9,0 10,0 10,0 10,0 9,0
Ne 10 9,0 9,0 10,0 10,0 8,0
Ne 11 10,0 9,0 10,0 10,0 10,0
N2 12 10,0 9,0 10,0 9,0 10,0
Ne 13 10,0 10,0 10,0 9,0 10,0
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Ne 14 10,0 10,0 10,0 9,0 10,0
Ne 15 10,0 10,0 10,0 10,0 10,0
CpenHee apmbmemqe- 95 96 10,0 93 92
CKOe 3Ha4veHune, en.

ITo pesynbpTraraM ompoca B COOTBETCTBUM C BOIIPOCAMMU
Ne 1-10 MO>XHO 3aK/IIOUYUTD CIefyIollee: BCE PECIIOH/IEHTDI
nocemany JIeHMHIpaCcKuii 300MapK KaK MMHUMYM OJUH
pas. OfHaKo mpefcTaBUTENN MONOAON U CpefHell ayguTo-
pUM OTBETUIN NMPABUIbHO TOIBKO Ha BOIIPOCHI, CBA3aHHbIE
C COBpPEMEHHOII )KM3HbIO 300I1apKa — T/ie OH pacIoiaraer-
¢, KTO ABJIAETCA €Tr0 CUMBOJIOM M O MOMY/IAPHBIX KUBOT-
Heix u3 HOxHoit Amepuknu. IlpencraBurenu 6onee 3penoii
10 BO3PACTy ayJUTOPUM IOMMMO YKa3aHHBIX CBeJleHUIt
3HAKOMBI TaK>Ke C MaJIoil JHOJIeil MCTOpudYecKux (paKToB.
9TO CBUJETENBCTBYeT 06 0COOEHHOCTSAX JIMYHBIX IPEAIO-
YTeHWIT: MPEeACTaBUTENN Maloil BBIOOPKM IONY4aioT YHO-
BOJIBCTBME OT IIOCEIeHsI 300IapKa 1 HaOMIogeHN 3a JKI-
BOTHBIMU B IPOTUBOBEC U3YYEHNIO ICTOPUN €T0 Pa3BUTHUA.
VcTopueit Bonpoca ysiekawTcsa He Bce. K npumepy, ecnun
HaM HpPaBUTCA HAOMIOATh 3a XKYIOLIeil OBOIM Kanubapoii,
TO MBI HeOoOs3aTelbHO OyleM MHTepecoBaTbCsA apeanoM
pacpocTpaHeHusA e€ BUA WIM HPOMUCXOXTEHMEM I3TO-
ro mpoTHoro. Ilocemenne 3oonapka — 3TO peanusanusa
KYJIbTYpHOI QyHKIVM obljecTBa. VccmenoBaHme NCTOPUK
PasBUTHUA 300MapKa — 3TO KOTHUTMBHBIIN MPOIIECC, AJId BO-
IUIOLIEHNUA KOTOPOro He0OXOMMO He TONIbKO HabIofieHNe,
HO U CUCTeMaTusanys, 06001eHne NCTOpUYeCKX (aKToB.
Tem He MeHee B KauecTBe MepONPUATUI pEeKOMEH/IATeNb-
HOTO XapaKTepa XOTeN0Ch OBl MPEeIIOKNUTD JINIIaM PasHBIX

BO3pacTOB IIOCEIAThb IEKIMM 110 UCTOpUM JIEeHMHIPaJICKOTO
300I1apkKa.

VccnenoBarh BivsHMe (PAKTOPOB IMO3BOMAIOT OTBETHI
pecnonpeHToB Ha Bompoc Ne 11 (tabmmua 5). BesycnosHo,
3TO CyObeKTVBHas oleHKa. OfHAaKO Ba)KHO y4eCTb MHEHUe
JIIOfieNl Y TIOHATH B 1[€/IOM, VIMeeT I MeCTO OTHOCUTeTbHas
3HAYMMOCTb (PaKTOPOB, W/IM K€ OHM paBHO3HAYHBI Y PABHO-
L[eHHBI, VT BOBCe He3HaunMBbl. [locte mpocTaBieHHBIX Oar-
JIOB 110 1IKajie oT 1 Ko 10 Bocnonbsyemcs GpopMyoii cpenHeit
apudMeTIYecKoll, TaK Kak Beca (paKTOPOB 3apaHee He 3aja-
Bayuchb. [lo uTory ompoca 6bUIM IIOTY4eHDbI BeCbMa BBICOKHUE
OLICHKM ¥I MeCTa PaCIIpefie/IMINCh CTIeHYIONM 00pa3oM: co-
nuanbHble — 9,5, sKoHOMUYeckue — 9,6, nyxosHole — 10,
Ky/IbTypHble — 9,3, Hay4Hble — 9,2.

OtBeTbl Ha Bopoc Ne 12 03BOJIAIOT 3aK/II0YNUTh, YTO BCE
15 pecnoH/IEHTOB CUMTAIOT IIOBUIOM CaMOOTBEP>KEHHBI
IIOCTYIIOK pabOTHMKOB 300IapKa.

Paboruyky JIeHMHIpasiCKOro 300Iapka COBEpLIV/IN Ha-
CTOSIINIL TIOABUT B TO TsDKe/IOe BpeMs, KOIfja 3aXBaTUMKU
IOCTYIMIM HEyMaHHO M Oe3HPaBCTBEHHO, CO3JaB HEBBI-
HOCVMBIe ycnoBys x13HM B Jlenunrpane. CoOBITVSA BOJHBI
1 6JI0Kafibl TOPOZia He MOAJIeKAT 3a0BEeHNI0. ITO YPOK UCTO-
PpUM i1 BCETO Ye/I0Be4eCTBa, CTO/b SPKO IOAUePKUBAIOL Ui
HeoOXOMMOCTb IOMHUTD IIPUHIUII TI0OBK K OTIDKHEMY BO
MM TOJI CaMoJi 3aII0Belyt — «He y0eri».
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ITouroBblit agpec pegakuum: 420140, Pecrry6nuka Tatapcraw, I. Kasans, yi. I0muyca @yunka, 1. 94A, a/s 121.

Pakruyeckuit agpec pegaxuym: 420029, Pecny6m/u<a Tarapcran, r. Kasanb, yn. Akasemuka Kupnmunukosa, g. 25, om. 1, 3, 4, 5, 6.
E-mail: info@moluch.ru; https://moluch.ru/

Ornevarano B tunorpadumn n3narenbcTsa «Momopoit yueHsli», 420029, Peciiy6mka Tatapcras, 1. Kasans,

yn. Akagemuka Kupnuunukosa, 1. 25, nom. 1, 3, 4, 5, 6.





