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Ha o6moxxke uzobpaxen Yoy IOryan (1906-2017), cosparens
MUHBYHA — Hamboree MOMY/IAPHON CHCTEMBI 3aIUCH KUTATICKMX
MepormnQOB CUMBOIAMIL IATUHCKOTO andaBuTa.

Yoy I0ryan popmnca eme B umneparopckoM Kurae B ropoze
Yanwkoy B ceMbe YMHOBHUKA. B 1918 TOf1y OH IOCTYINII B CPEIHIOI0
Koy B CywKoy, KOTOPYK0 OKOHYU/ C OT/IMYMEM CIYCTS IATD JIET.
CeMbs €ro pasopusach elle o cepxxenya MoHapxuy. OfHako poji-
CTBEHHUKN 1 JIPY3bs CyMelmu COOpaThb JEHBIW, YTOOBI JlaTh BO3-
MOXXHOCTb CIIOCOOHOMY MaJIBIMKY YIUTBCA B yHUBepcuTeTe. Koy
[Oryan moctymmn B Yausepcuter cAtoro Voanna B Illanxae, BbI-
OpaB B KaueCTBe CIELA/IM3ALNM SKOHOMUKY, HO JONOTHUTEILHO
nocemas Kypcol 110 TMHIBYUCTHKe. B 1925 romy oH nepemuten B YHu-
BepcuteT [yanbXya, KOTOPbI OKOHYMI [iBa TOfa CITYCTSL.

B 1933 romy Yxoy ¢ xeHoil moexam B SNOHMIO, I7ie OH CTan
yautbcs B TOKMIICKOM YHUBEpCUTETe, a 3aTeM B YHUBepcuTeTe Knoto.
OH x0Ten y4uThcA 1of;, PyKOBOJICTBOM M3BECTHOTO SKOHOMMCTA-Map-
Kkcucra Xaasyume Kapakamu, Ho TOT GbUT apecTOBaH 3a WICHCTBO B 3a-
npemujenHolt Kommynuctiyeckoit maptum Anonun. Korga B 1937 rogy
Hayasach BoitHa Anonuu ¢ Kuraem, cembs xoy nepeexana s lllanxait.
Tam on paboran B 6anke Cunb Xya, a 3aTeM IOCTYIIMI Ha FOCYHap-
CTBEHHYIO CTyKOY, CTaB 3aMeCTUTENEM AMPEKTopa GI0PO O CeMbCKO-
XO3AJICTBEHHOI HOJINTUKE B MYHMICTEPCTBE 9KOHOMUKM. B 1945 romy
OH BepHY/ICA Ha paboTy B GaHK 11 ObUT OTIIPAB/IEH B 3apybOexHblit (u-
nmar, chavana — B Hpio-Vlopk, satem — B Jlonjion. Bepyrcs Ha po-
mvHy B 1949 ropy mocne cospannst Knraiickoit Haponuoit Pecry6myikn.

O cran mpodeccopom Pynanbckoro yrusepcutera B [Ilanxae 1
[Manxarickoro (UHAHCOBO-9KOHOMIYIECKOTO YHUBEpCUTeTa. B cBo-
6oxHOe BpeMs 3aHMMAJICS JIMHIBUCTIYECKUMH IPOEKTAMU 110 CO-
3[AHNIO (’pOHequeCKoﬂ MMICHbMEHHOCTM JISI KUTAICKOTO SI3bIKa I
ONyO/IMKOBAJI Ha 9Ty TeMy ABe KHUTH. B 1955 ropy ero nmpuriacumm
BO3IIABUTb OfIMH U3 KOMUTETOB IO pedopMe KUTAJICKOTO SA3BIKA.
Komurer YKoy fOMKeH OBUT IPEACTABUTD MPOEKT HPAKTIIECKON
TPAHCKPUIIININ KNTACKOTO SA3bIKA TATUHCKNMY 6ykBamuL. CBOO ci-
cremy KuTajickol natunnubl Doy IOryan mpencrasun B GeBpare
1956 ropma, a B 1958 rogy oHa ObUTa oduimansHo yTBepxkaeHa. OHa
TIO/Ty4N/Ia Ha3BaHNe «XaHbIOV MMHbUHb» — «3aIVCh 3BYKOB KUTali-
CKOTO sA3bIKa», Yallje BCETO €€ Ha3bIBAIOT IPOCTO MMHbMHD. Kak Bcro-
MMHaN YKOy, 3SHAKOMBbIE TOT/IA CMESIMCH HaJl HUM, TOBOPA, YTO €My
HIOHaJ00MI0Ch TPU T'Ofia, YTOODI pa3oOpaTbcs BCero ¢ 26 GyKBaMIL.

OpHUM 13 KOHKYPEHTOB NVMHBMHA ObITa CUCTEMa, CO3TaHHas
ewrte Bo BTopoit monosute XIX Beka 6putaHcKuM purmomMaroM To-

MacoM YaiigoM. OHa OT/IMYaeTcs OT IMHBUHSA B OCHOBHOM BEIOOPOM
KOHKDETHBIX TATMHCKUX OYKB I Ilepefaun KUTaiicKux 3ByKos. Ha-
npumep, ums PDxoy IOryana npu samvcy Ha nuHbMHe OYfET BBIIIA-
fietb Kak Zhou Youguang, a B cucreMe Yitana — [Dxaitnza kak Jhoul
Yu3Kiangl. IIpuHIMNManbHbIX ¥ OYEBUIHBIX IPEVMYLIECTB HU Yy
OJTHOIT M3 CUCTEM HeT, HO cycTeMa Yaiiia — Jkaiinsa He MOIa 6bITh
HpUHATA B KOMMYHUCTIYECKOM KuTae 13-3a CBOEro 3amajHoro mpo-
VICXOXKJIEHNL.

ITocre mpUHATYA IMHBUHA KUTANCKUM ITPABUTENLCTBOM B KOHIIE
1950-x aTa cucreMa TaxoKe Obula IpUHATA MeXIyHapOIHOI Opra-
Husanyelt o cranpaptysanyy (ISO) B 1982 rony u OOH B 1986-m.
TariBanb NpMHAT IMHBMHD B €70 KOHTMHEHTAbHOM BapuaHTe B 2009
TOfTy, HO Ha IIPaKTMKe TaM YacTo MPOJO/DKAIOT MCIIONb30BaTh BapH-
aHTBI, HECKONBKO OT/IMuHbIe oT pyHAToro B KHP. Ha muubuue ocHo-
BaHa HanboJlee paclpoCTpaHeHHAs CUCTeMa KOMIIbIOTEPHOTO BBOJA
KMTAlICKMX Mepormudos. [oBops 0 cucTeMax MaTMHM3ALUUY KUTall-
CKOTO MMChbMA, C/IefyeT YIOMAHYTD, YTO [yl KAHTOHCKOTO ¥ 105KHO-
MUHBCKOTO JIMA/IEKTOB CO3[JAHbI COOCTBEHHBIE CHCTEMBL, J/Is KAHTOH-
CKOTO JIayKe HECKOIBKO.

Uxoy IOryan cMor BepHYTbCA K aKaleMUIeCKOI [ieATeTbHOCTH
B 1980-x rogax. OH y4acTBOBa/l B MHULIMMPOBAHHOM M3BECTHBIM
¢usykom 1lsup BartuaHOM IpoeKTe IO IEPeBOAY Ha KUTAICKMit
A3BIK «BpUTaHCKON SHIMK/IONENI», YTO IIPUHECIIO eMY IIPO3BUIIE
Pxoy-OunyknonenyA. CaMoil M3BECTHOI €ro KHUTOM CTal TPYA
«VcTopryeckoe pa3BuTHe KUTAJICKMX A3BIKOB U MMCbMEHHOCTEN»,
B 2003 ropy niepeBe/ieHHbII Ha aHITIMIICKUI A3bIK.

Uxoy BbIcTyman 3a paspurtue pedopm B Kurae u qacto kputu-
KoBaJI To/mMTUKY KoMMyHmcTIueckoit maptuy Knutas 3a oTcyTcTBIE
CBOOOTIBI C/IOBA. HexoTopble 13 KHUT, HamcaHHbIX MM B 2000-€ ropp,
OBV 3aIIpellleHbl LIeH3yPOii, B YaCTHOCTH IIOC/IERHAA KHUTA, TOCBS-
ILleHHas KepTBaM ro/I0fia B TOBI KY/IBTYPHOI PEBOTIOLMIL.

YKoy yacTo pacckasbiBaj, Kak €My JIOBETIOCh BCTPETUTDb JBYX
3HaMeHNTBIX /iofieil. Bo Bpems sxusHu B CIIIA oH ABaXKIbI BUfEICA
¢ Anpbeprom JriHIITeitHOM. A B Havaste 1960-X, KOIzia OH paboTas B
KoMmurteTe 1o peopMe MUcbMeHHOCTH B ITekiHe, ero mo>xuson cocex
3a CTOTMKOM B CTOZIOBOIT OKasascs ObIBIMM nMmepatopoM ITy V.

Pxoy IOryan ckonuancs B coeM fome B Ilexnne 14 anBaps 2017
rofia, Ha C/IEYIOLNIL IeHb II0C/Ie CBOEro 111-ro aHA poXKeHus.

Hnpopmayuto cobpana omeemcmeenHolil pedakmop
Examepuna Ocanuna
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MATEMATHNKA

Anre6panyeckue ypaBHEHUA U UX peLLeHus

Annamypagosa MepaxeH KemnHeeBHa, npenofasartenb;

lynmypapgosa Mapan AtamypagoBHa, npenogasareb
TypKMeHCKNI rocyAapCTBeHHbI yHUBepcuTeT MMeHn MaxTymkynn (r. Awxabag, TypkMeHucTaH)

BBeﬂeHI/Ie B anrebpandeckie ypaBHeHNA 00BACHALT, UTO anrebpandeckoe ypaBHEHe — 5TO ypaBHEHNe, B KOTOPOM UCTIONb3YIOTCA afl-
reGpardeckue BBIPAKEHNS, COfiepKallliie TIepeMeHHbIe U ONePalliy CTIOKEHMS, BEIYMTAHNSA, YMHOKEHNA 1 BO3BEEHNA B CTEIeHb.
PasymuHble TUIIBI anTeOpandecKuX ypaBHEHMIT BKTIOYAIOT IMHEHbIE, KBaJIpaTHble, KyOMYecKue 1 T.Ji., B 3aBUCUMOCTI OT CTEIIeHN Iepe-
MeHHOIL. Anrebpandeckie ypaBHeHIs UMeIOT OO/IbIoe 3HaYeHVe KaK B MaTeMATHKe, TaK 11 B pea/IbHOI XXU3HM, HAIIPUMep, [ pelleHNs
usIIecKIX 3aa4 WM MOJE/IMPOBAHIS SKOHOMIIECKIX IIPOLIECCOB.

Mertoppl pellleHNs TMHEHbIX YPaBHEHNUIT IPECTaB/IAIT 060IT OCHOBHbIE IIPUHIMIIBI, KOTOPbIE IIO3BOJIAIOT HAIITU 3HAYeHNs Iepe-
MEHHBIX, YIOB/IeTBOPAIONINE YPaBHEHMIO. IIpyMephl IMHETHbIX ypaBHEHNIT 1 X PEINeHMIT HOMOTAI0T HOHATD IIPUMEHEHME STIX METOMIOB,
a rpadudeckoe IpeficTaBIeHNe TMHEITHBIX YPaBHEHNII TO3BOJIAET BU3YaTU3MPOBATh MX FeOMeTPIYecKoe 3HaUeHIe.

Meroppl pelieHys KBaJipaTHbIX YPaBHEHMIT OCHOBaHBI Ha GOpMyIie IMCKPUMUHAHTA, KOTOPas MO3BOJIAET OMPENEUTh KOTMYECTBO
¥ TUII KOpHelt ypaBHeHus1. IIpuMepbl KBaJipaTHbIX YPaBHEHMIT U UX PeIleHNIT TOMOraloT pa3oOpaTbCs B MCIONb30BAHMM 3TON (GOPMYIIBL,
a rpapudeckoe IpefCcTaBIeH e KBaJPaTHBIX YPAaBHEHMIT T03BOJIAET YBUAELTh T€OMETPUIECKYIO MHTEPIPETALINIO KOPHEIL.

Mertonsl pertenst KyOM4eCKIX ypaBHEHNIT IPEACTAB/LIIOT 0001 0OLINIT TOAXOJ K PELIEHIIO YPaBHEHNIT TpeTbell crenen. [Ipumepst
KyOIIecKyX ypaBHEHMI 11 VX PelTeHNit TOMOTAIOT OHATD 5TOT IOZIXO, a MICTIONb30BaHNe CIIeIMaTbHBIX GOPMYI TO3BOTIAET PENINTD HEKO-
TOpbIe KyOudeckye ypaBHeHus 6ormee 5 PeKTHBHO.

MeTop MaTpu1L 1 OIIpefie/UTeNel ABMAETCA OFHIM I3 METOZ,0B PEIleHNs CUCTEM TMHENHbIX ypaBHeHMIL. OH 0CHOBAH Ha MCIIO/Tb30BAHMN
MAaTpHL ¥ X OIIPEIeNIATENEN /1A HaXOXKIeHNA PELIEHNA CUCTEMBL.

Jlns Hava/ma CUCTEMY JIMHEHBIX YPaBHEHUIT MOXHO 3aI1CaTh B MATPUIHOI GopMe, Iie Koo PUIMeHTbI Ilepef; He3BeCTHBIMI 06pa-
3YI0T MaTPUILY, @ 3Ha4eHA IPaBOii YacTy ypaBHeHuIt 06pasyior cronbew. Hanpumep, ciucrema ypaBHeHuil:

A11X1 + A12X2 +eo + Ay Xy = b1

A21X1 + A22X2 +ooo + Ay Xy = b2

A1 X1 + Ao Xy oo + A Xp = by

MOXKeT OBbITD 3aIliCaHa B BU/E:

AX=B

rne A — marpuiia Koadduunentos, X — cronber HeM3BeCTHHIX, B — cronber 3HaueHuit npasoit yactu. [lyist peleHus cu-
CTE€MBI C IIOMOLIBbIO METOAa MATPUIT OHPCHCJ’H/ITCJ’Ief/L HeO6XOHI/IMO BBIYNICIINTD OIIPENE/INTEIb MATPIUITbL KOS(i)(i)I/IHI/IeHTOB A.
Ecnu ompenenutens He paBeH HYJIIO, TO CUCTEMa MMeeT efUHCTBEHHOE pelileHIe, KOTOPOe MOXKeT OBITh HallfeHO C TOMOLIbIO
¢dopmynsr Kpamepa:

x, =det(Ay)/det(A)

X2 = det(A4z)/det(A)
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x, =det(A,)/det(A)

rie A1, Az,..., A, — MaTpuIIB, TIOMYYeHHBIE U3 MAaTPULBI K09 UIEHTOB A myTeM 3aMeHbl cTOnOna i Ha cTonbel 3Hade-
Huit B. Ecnu ompeenurens paBeH HyMO, TO CIHCTEMa MOXET MMeTh GECKOHEYHOE KOMMYECTBO PEIIeHIIT I He NMeTb pelle-
HUI BOBCe. B Takmx CHY‘I&HX, 711 peNIeHNs CUCTEMbI MOI'yT JICIIO/Tb30BAaTbCA upyrme METO[DBI, HAIIPNMEP, METOAbI 3aME€HDbI /TN

UCKTIOYEHN .

IIpumep:

PaccmoTpum cucreMy ypaBHeHMIL:

2x+3y=38

4x —2y=2

3amycplBas ee B MATPUYHON PopMe, OTydaeM:

(23] [x] (8]

[4-2] [y] = [2]

BrrunciiaeM onpegenuTenb MaTPULbI KO3 GUIMEHTOB:

det([2 3]) =2%(-2) — 3*4=-14

Tak kak ompefenuTenh He paBeH HY/IO, CUCTEMAa MMeeT eIMHCTBEHHOE pellleHMe. BhlumcisgeM 3HauyeHMs HEM3BECTHBIX
¢ momotnpio popmynsr Kpamepa:

x = det([8 3])/det([2 3]) = (8*(-2) — 3*2)/(-14) = -1

y = det([2 8])/det([2 3]) = (2*2-8*(-4))/(-14) =2

Takum o6pasoMm, pelieH1e CUCTeMbl YpaBHEHUIT paBHO X = -1,y = 2.

OTU MeTOfbI pellleHNs PasTNYHbIX TUIIOB YPaBHEHWIT IOMOTAIOT MaTeMaTKaM, (p13MKaM, MHXeHepaM U IPYTUM CIIelya-
JIMCTaM B Pas/IMYHBIX 00/IACTAX HAYKM U TEXHUKU PEIIaTh CIOKHBIE 3a[jaull I MOJIE/IMPOBATh peajibHble Iporiecchl. OHU ABIA-
I0TCSL BOXHBIM MHCTPYMEHTOM HJIS aHa/AV3a U IOHMMAHUA Pa3IMYHBIX ABJICHWI U ABJIAIOTCA OCHOBOI IJIA 00JIee C/IOMHBIX

METOZ0B U TEOPUIL.
[Tpumepnl ¢ pelmennem:
1. JIuneiinoe ypaBHeHue: 2X + 3 =7
Pemenne:
2x+3=7
2x=7-3
2x=4
x =4/2
x=2
2. KBagpaTHOe ypaBHeHMe: XA2-5X + 6 = 0
Pemenne:

VicnionbayeM GopMyITy AUCKPUMMHAHTA:

D =bA2-4ac

D = (-5)A2-4(1)(6)
D =25-24

D=1

HaxopuM KopHU ypaBHEHUA:
x=(-b+VD)/ (2a)

x=(-(-5) £\1) / (2*1)

x=(5%x1)/2

Takum o6pasom, monydaeM gBa KOPHsL:
x1=(5+1)/2=6/2=3
x2=(5-1)/2=4/2=2
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3. Kybuueckoe ypaBHenne: X3 + 2x/A2-5x — 6 = 0

Pemenune:

PaccMoTpuM crienanbHyIo pOpMyITy Aisl pelieHns KyOudeCKIx ypaBHeHMIT:
x = V(-q/2 + V(qr2/4 + pr3/27)) + Y (-q/2 — \(q12/4 + pA3/27))
Imep=-5q=-6

[TomcTaBnsaemM 3HaAYEHUS:

x = V(-(-6)/2 + V((-6)A2/4 + (-5)73/27)) + V(-(-6)12 — N((-6)A2/4 + (-5)73/27))
YnpomraeM 1 HaX0ouM KOPeHb:

x=¥(3 + V(9 +125/27)) + V(3 — V(9 + 125/27))

Takum 06pasom, oryyaeM 3HaYeHIe KOPHsI KyOMYeCKOro ypaBHEHM.
Pemenne:

Vcnonbsyem GpopMyny AMCKPYMUHAHTA:

D =bA2-4ac

D =(-5)"2-4(1)(6)
D =25-24

D=1

Haxopgum KOpHM ypaBHEHUA:

x=(-b+VD)/ (2a)

x=(-(-5) £V1)/ (2*1)

x=(5%x1)/2

Takum 06pasom, IorydaeM iBa KOpHA:

x1=(5+1)/2=6/2=3

x2=(5-1)/2=4/2=2

3. Kybnueckoe ypaBHeHnme: XA3 + 2xA2-5x — 6 =0

Pemenne:

PaccmoTpum criennanpHyo GOpMyITy O/ pelieHns KyOuuecKux ypaBHeHMIL:
x = V(-q/2 + V(qA2/4 + pA3/27)) + V(-q/2 — V(q2/4 + pA3/27))
I'mep=-5q9=-6

ITopcraBnsiem 3HAYEHMS:

x = V(-(-6)/2 + V((-6)72/4 + (-5)73/27)) + V(-(-6)/2 — N((-6)72/4 + (-5)73/27))
YmpoujaeM U HaXOUM KOPEHb:

x =Y + V(9 + 125/27)) + ¥(3 — V(9 + 125/27))

Takum ob6pasom, morydaeM 3sHaUeHIe KOPHsI KyOMYeCKOTo ypaBHeHM.
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MpumeHeHue anre6pbl B KpunTorpacgum
Annamypagosa MepaxeH KemuHeeBHa, npenofasarenb
TypKMeHCKNi rocyAapCTBeHHbI yHUBEpcuTeT MMeHn MaxTymkynn (r. Awxabap, TypkMeHnCcTaH)
BBeneHMe Hajg MOMAMM UM TIO3BOJIAET BBIIIOTHATD ONEpaliyin I.I.II/[CprBaHI/IH

Kpunrorpadus — 910 Hayka 0 3aiiuTe MHOPMALNY OT HECAHK-
IJMOHUPOBAHHOTO OCTYIA. OFHMM U3 BaYKHBIX MHCTPYMEHTOB, VIC-
HO/Ib3yeMBbIX B Kpunrorpaduu, ssigercss anarebpa. Anrebpa mo-
3BOJIAET pa3pabarTbiBaTh M aHAMM3MPOBATh KpuUITOrpadudeckue
aITOpUTMBI, 0becreunBast 6e30macHOCTD NepefaBaeMbIX JAHHBIX.

OCHOBHbIE MOHATHUS 1 OIPefeNeHNst anredphl, UCIONb3yeMble
B Kpunrorpadun:

— Tpymme! ¥ HOMYTpYIIIIBL: IPYIIIBI M HOTYTPYIIIBL ABJIAIOTCA OC-
HOBHBIMJI MaTeMaTIYeCKVIMI CTPYKTYPaMI, ICIIONb3yeMbIMI B KPUII-
Torpadum i omepauwii mmpposanud u geumpposanyA. [pymmst
00/1aJal0T CBOJMCTBOM 3aMKHYTOCTH, aCCOLMATUBHOCTH, HAamM4YMeM
HEJTPAJIbHOTO 3/IeMEHTA M 00PATUMOCTBIO K&K/IOT0 7eMEHTA.

— Korblia u momst: Ko/blia U TOJIS MCIIOMB3YIOTCS A/ OIle-
pamyit nmdpoBaHus U AelmnppoBaHNA C UCIONIb30BAHUEM ajIre-
OpandecKux onepawyil CI0KeHA Y YMHOKEHVIA.

— JluneitHas anrebpa: JMHejiHass anrebpa HPUMEHSETCs
B Kpumrorpadum i paboThl ¢ MMHETHBIMM Tpeo6pasoBaHIAMY
¥ CICTeMaMM yPaBHEHMIL.

— Kpunrorpadmueckne Kpunrorpauyeckue

byHKImI:
yHKImI, TaKMe KaK Xou-pyHKIyy 1 GyHKImy mdpoBaHms, 0c-
HOBaHBI Ha a/ire0pe U MCIOMb3YIOTCA A 0becedenns KoHdueH-
LIMATIBHOCTY U LIeNIOCTHOCTY JJAHHBIX.

I[Tpumenenye anre6ps! B umdpoBanuy 1 gemnppoBaHuy coo6-
IL[EHNIT:

— Iudposanie ¢ OTKPHITBIM KITIOUOM: aarebpa IpiMeHseTcs
JULSL CO3MJaHMA KpUITOrpadIrdecKyX CUCTEM C OTKPBITBIM K/IIOYOM,
TaKMX Kak RSA ¥ ojuminrirdeckas KpyBas. OTU CYCTeMbl OCHOBaHbI
Ha MaTeMaTuMdecKux HpobneMax, KOTOpble CJIOKHO pelmuTh 6e3
3HaHMSA CeKPETHOTO KITI0Ya.

— IlIncdpoaHue ¢ CUMMETPUYHBIM KTIOYOM: anrebpa UCTIONb-
3yetcst sl paspabOTKM U aHAIM3a AITOPUTMOB IM(POBAHNU
C CUMMETPIYHBIM KmoyoM, Takux Kak AES n DES. 91u anropurmbr
OCHOBAHBI Ha MaTeMAaTIYeCKUX OIepalyiAX, TAKUX KaK JIMHeIHbIe
peo6pasoBaHMs M MOICTAHOBKIL

— Xom-yHKiyy: anredpa WCHOMb3yeTCA I PaspaboTKu
¥ QHAIN3a XOIUI-(QYHKIMIL, KOTOpble MPUMEHSIOTCA WA obecre-
YeHNA L[eIOCTHOCTHU [JAHHBIX. XoI-(DyHKIMI OCHOBAHBI Ha MaTe-
MaTIYeCKIX OIIePALIVISIX, TAKVX KaK CTI0XKEHIe, YMHOXEHIe I IT061-
TOBbIE OIIepaLVIIL

IIpyMepbl KOHKPETHBIX a/ITOPUTMOB I METOJOB KpUIITOrpadm,
OCHOBaHHbIX Ha anre6pe:

— RSA: anroprtv RSA ocHOBaH Ha Teopun 4ucen u anrebpe
MOJY/IbHBIX BbI4eTOB. OH JCIIO/IB3YeT ONepaliii BO3BEMEHIIS B CTe-
IIeHb U BBIYIC/IEHIE OCTATKA OT fieIeHNsI AL 1hPOBAHYIS U [ieI-
bpoBanms cooOueHmit.

— JymITHYecKas KpyBas: 9/UIMITIYeCKas KpUBas — 9TO Ma-
TeMaTuyeckas CTPyKTypa, UCIONMb3yeMas B KpUITOrpadum I co-
3[JaHNA CUCTEM C OTKPBITHIM KiodoM. OHa OCHOBaHa Ha anre6pe

U geumdpoBaHusL.

— AES: amroputm AES (Advanced Encryption Standard) —
9TO CUMMeTPUYHbII AITOPUTM LI(pPOBAHN, OCHOBAHHbII Ha /M-
HeifHOJ1 anre6pe. OH UCIO/Ib3yeT MaTpUYHbIE OIepALN I TIOACTa-
HOBKM 11 LM pOBaHIA U AelnnpOBaHNA JAHHDIX.

IIpumMepsI aTak Ha KpUITOrpadudecKyie CUCTeMb, OCHOBaHHBIE
Ha anre6pe:

— ®axropusarust: aTaka (pakTOPM3aLMM OCHOBAHA Ha PasJio-
KeHMY OOJIBIIVIX YMCer Ha X IIpocThle MEOKMTeny. Hampumep, an-
ropyut™ RSA cTaHOBIUTCA YA3BUMBIM, €CI YAAIOCH (PaKTOPHM30BATh
OTKPBITBII K/II0Y ¥ HAWTH CEKPETHBII K/TI0Y.

— JluckpeTHbIIT Torapudm: aTaka AUCKpeTHOTO norapudma oc-
HOBaHA Ha HAXOKJIEHNM 3HAaYeHMs X B ypaBHeHUu gAx mod p =y,
Ijle g U p — M3BECTHBIE YNCTIA, @ Y — Pe3y/IbTaT omeparyu mudpo-
Bauus1. Hanpuwmep, anropurm Juddu-Xermana cTtaHOBUTCS yA3-
BJMBIM, €C/IVI YAQJI0Ch HalITV 3Ha4YeHNeE X.

— Araky Ha 9IUIMITUYECKIE KPYBbIE: CYIIECTBYIOT pas/iyHble
aTaKy Ha CUCTEeMbI, OCHOBAaHHBIE Ha SJUTUIITUYECKNX KPYBBIX, TaKIie
KaK aTaKy Ha TOYKM C HM3KUM IOPSAKOM U aTaKy Ha AMCKPETHDII
norapu¢M Ha S/TUITUYECKUX KPUBBIX.

PassuTie u Gygyiee mpyMeHeHus anre6psl B Kpumrorpagun:

— PasBuTie KBaHTOBOV KpumTOrpaduy: KBAaHTOBasA KpUII-
Torpaduss — 3TO HOBOE HAIlpaB/eHNe, KOTOpOe JCIONb3yeT ajl-
reOpy ¥ IPUHIVUIIB KBAHTOBOJ MEXaHVKM Iyl obecredeHns Oes-
OMacHOCTH Tepefaun AaHHbIX. OHa obewaer ObITb YCTOIYMBOI
K aTaKaM, OCHOBAaHHbIM Ha ajreOpe.

— PasBuTie a1TOpUTMOB CONPS>KEHHBIX KOJJOB: a/ITOPUTMBI CO-
HPsDKEHHBIX KOJOB — 9TO HOBBII KTACC a/ITOPUTMOB, OCHOBAHHBIX
Ha anrebpe, KOTOpble MO3BOJLAIOT CO3HaBaTh 9PdeKTUBHDBIE CU-
creMbl IMQpPOBaHNA U JMNPPOBAHNUA C VUCIIOMb30BAHUEM JIN-
HEJTHBIX KOJIOB.

— HccnenoBaHye HOBBIX MaTeMaTMYeCKUX IpoOIeM: paspa-
00TKa HOBBIX MaTeMAaTHYeCKUX MPOOIEM ¥ aITOPUTMOB, OCHO-
BAaHHBIX Ha airedpe, MOXeT IPMBECTU K CO3[aHMIO Oomee Oe3-
ONACHBIX 11 9 PeKTUBHBIX KPUITOrPaPUIECKUX CUCTEM.

AHanmM3 TpeNMyNIeCTB U OTPaHMYEHMIT VCIOMb30BAHUA all-
reOpbl B Kpunrorpapmiu:

ITpenmymecrsa:

— Are6pa obecredrBaeT MaTeMaTNIeCKy0 OCHOBY [l pas-
paboTKy 1 aHa/IM3a KpUITOrpad4ecKyX arOPUTMOB.

— Ajre6pa 103BONLAET CO3[[aBaTh CIOXHbIE CYCTEMbI IINQpo-
BaHI, KOTOPBIE CTIOXKHO B37IOMATh Oe3 3HAHN CEKPETHOTO KITI0ua.

— Anrebpa obecreunBaer 3¢deKTUBHbIE METOEbHI U AIro-
PUTMBI 15 onepanuit ndpoBaHus U AemndpOBaHIsL.

OrpaHnyeHys:

— HexoTopble aropuTMbl, 0OCHOBaHHBIE Ha a/re6pe, MOryT ObITh
YA3BUMBIMI K aTaKaM, OCHOBAHHBIM Ha MaTeMaTI4eCKIX METOfiax.

— lcnonb3oBaHue CTOXXHBIX AITOPUTMOB, OCHOBAHHBIX Ha aJl-
re6pe, MOXKeT Tpe6OBaTh OOJBIINX BBIYMCTUTENTBHBIX PECYPCOB.
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3aknioyeHue 1 BbIBOADI Kpunrorpaduy, Takux Kaxk mmdpoBaHue ¢ OTKPBLITBIM KIIHOYOM,

mnQpoBaHNe ¢ CUMMETPUYHBIM KIIOYOM ¥ VCIIOMb30BaHME XOLI-

Arre6pa urpaet BaXHyI0 porib B Kpuntorpapui, obecrieunsas  ¢ynkumit. OpfHAako, HeOOXOAMMO YYMTBIBATH IPEUMYIIECTBA

MaTeMaTn4ecKylo OCHOBY I Pa3pabOTKM 1 aHa/M3a KPUIITOTPa- 1 OTPAHMYEHIS MICIIO/Ib30BAHIST a/IreOpbI B KpUITTOrpachut Ipit BbI-
¢duaeckux anroputmo. OHa IPMMEHAETC B PasIMYHBIX 00/acTAX  Oope 1 pa3paboTKe KpUMTorpaduecKux CUCTEM.

JIureparypa:

1.  Babenko, K.J1. OcuoBr! uncrentoro anamsa / K. V. babenko.— M.: InaBHas pegakums $pusnko-MaTeMaTHIecKoil TUTepaTyphl
usparenbcTa «Haykar, 1986.— 744 c.
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2014.— 336c.
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Bopob6bes, H. H. Teopust papos / H.H. Bopo6bses.— M.: [aBHast pefakuus $pusuko-MaTeMaTndecKoit MMTepaTypbl U3HaTeMbCTBA
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Teopema be3y npu peweHnu 3aaay

CaTHuasoBa IneoHopa KaHWA3 Kbi3bl, CTYAEHT;
BopaHn6aes Opasranu baxTei6ait ynbl, CTYAEHT;
Y6aiigynnaesa Auncy3sa KapamaTanH Kbisbl, CTyAEHT;

Kanangapos Typa6ait Canap6aeBuy, cTapwuii npenofasatenb
Kapakannakckuit rocyaapcTBeHHblit yHuBepcuteT umenn beppaxa (r. Hykyc, Y36ekuctan)

Kntouesvie cnosa: mnozousneH, ocmamox, cnedcmaue, uenvisi Koagduyuenm, Heobxo0umoe u 00cmamouHoe ycnosue, Hatimu KopeHv, Hau-
6onvuiuii 06usuti denumens (HO), aneopumm Eexnuoa, denumens yenozo 4ucrna.

The theorem Without when solving problems

Keywords: polynom, residual, conslusion, integer, necessary and enough, search a root, greatest common divisor or highest common factor
(GCD or HCF), factor of an integer, degree.

OHATYIE MHOTOY/IEHA VIMeeT 3HAUNTeNTbHOE MECTO B MaTeMartyKe. B TOM 4iic/ie MoHATIE KOpeHb MHOTO4/IeHa YacTO UCIIONb3YeTCs B asl-
rebpe 1 aHa/mse. opMy/a HAXOXKEHNA KOPHA MHOTOUYIEHA [UIA 11> 3 BLIARUT Goee crioxHoit. Ho ABAeTcA u faHHOE Y1CTIO

KOPHEM MHOTOY/IEHA M/IN HET, MOXXHO ITPOBEPUTD C MOMOIIbIO TeopeM. Hinke Mbl paccMoTpuM TeopeMy besy, koTopas ABA€TCA OFHON 13
TaKMX TEOPEM.
ITonATMe MHOTOYIEHA MMeeT 3HAYUTe/IbHOE MeCTO B MaTeMaTuKe. B TOM uucie NMOHATHE KOPeHb MHOTOY/IeHAa YacTo MC-

Honmb3yeTcst B anrebpe u ananuse. PopMyna HaXOXK/eHNUS KOPHS MHOTOYIEHA [l 1> 3 BBIIAAUT 6osee cnoxkHoiL. Ho siBis-
€TCA M JAHHOE YMC/I0 KOPHEM MHOTOY/IEHA M/IM HET, MOXKHO IIPOBEPUTH C IIOMOILBIO TeopeM. Huyke MbI paccMOTpUM TeopeMy
besy, koTopas ABnAETCA OFHONM U3 TAKUX TEOPEM.

ITyctb P(Xx) — MHOTOYIEH # -JI CTeIIeHM C AeVICTBUTEIbHBIMYU K09 duieHTaMMm:
- -2
P(x) =ax"+ax"" +a,x"’+..+a,_x+a,a,#0 u a eR.

Teopema (Besy): OcTaTok r OT HeleHus MHOTOYIEHA P(x) =a,x"+ax"" +a,x"? +..+a, x+a,(a, #0) Ha MHOTOYIEH

2

X — @ paBeH 3HAYEHUIO MHOTOWIEHA PN X =& , T.e. r =P(a).
CnencrBue 1. [Iy1s1 MHOTOY/IEHA P(x) YEOBJIETBOPSIOIIYIO YCIOBMIO 1= P(¢r) BBIIONHACTCA CIefylollee PaBeHCTBO:
_ n n-1 n-2 _
P(x) =a,x"+ax" +a,x""+..+a_x+a, =(x-a)Q(x)+r

rae Q(x)  mHorownen (n-—1) -1 CTeleHM.
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HekoTopbie mpuMeHeHus teopemsr Besy:
1. HaxoxmeHne KopHell MHOTOUIeHa P(x) =a,x"+ax"" +..+a,_x+a,(a, #0). B obmem crydae 5T KOPHU MOTYT IIPK-

HaJJIeXaTh M000MY MHOXKECTBY (x IS Z,Q,R,C...) .

O6bI‘IHO, €C/I1 OTHOLICHUE CBO60,[[HOI‘0 YJI€Ha (an) MHOTOYJICHa P(x) K ITTaBHOMY KOZ—)(b(bI/ILU/IeHTy ((ZO) HE ABJIACTCA 1€~

JIbIM YVICJIOM, TO 3TOT MHOTOYIEH He MMeeT IIe/IbIX KOpHell. B aToM cayyae KOpHM MHOTOYIeHa HAXOZATCA IO TeopeMe besy
CTIefyIommM 06pasoM:

Crayasia HaiifieM LieJIble JJe/IITeNN I7IaBHOTo Koadduiyenra g, MHOTOYwIeHa P(x) .
aYl
Yncrna, KOTOpBIE MOTYT MIMETb PAI[MOHA/IbHbIE KOPHI:  =—"-.

HPOBCPHIOTCF[ BCEBO3MOJKHbIE€ YMCIa, T. €. JO/DKHO BBIIIOIHATDHCA YC/IOBUE P(q) =0, 4TOOBI HaIU/I,[[eHHbIe II0 Teopeme Ee3y

a
palOHaIbHBIE YNCNIA § =—- OBUIM KOPHAMIL

3amaua 1. HaitTu KopHI MHOTOU/IEHA C TOMOIIbIO Teopembl Besy P(x)=12x" +4x—1.

a
Pemrenne: B fanHoM npuMepe rmaBHbIL K09 ¢uienT otmnder oT 1. IToaromy cHavanma nposepsgeM: —-=——=——¢Z.

a,

Ortcrofia crefyeT, YTO MHOTOWIEH He MMeeT Lie/IbIX KOpHell. Terepb HaliieM palyOHa/JbHble KOPHJM MHOTOYWIEHA, UCIIO/Nb3Ys
TeopeMy besy.

1. HavimeMm 1eble fe/uTent IIaBHOTO KO3 duiimeHTa a, MHOTO4Y/IeHa P(x) :

a, =12=12=2"*3= p=1;2;3;4;6;12.

3. P(x)=12x" +4x—1
q =1= P(1) # 0 — He ABIATCA KOPHEM.

q=-1= P(-1) # 0 — He AB/IA€TCA KOPHEM.
1
q= 5 = P(Ej # 0 —> He ABJIAETCA KOPHEM.

1 1
q= -3 =P =k 0 —> ABNIAETCA KOPHEM.

1 1
q= 3 = P(gj # 0 —> He AB/IAETCA KOPHEM.

1
q= 3 = P(—gj #0—> He AB/IAETCA KOPHEM.

1 1
q= P =P 5 =0 —> ABIAETCA KOPHEM.

1 1
q= ] = P[—gj #(0—> He ABIAETCA KOPHEM.

1
q= g = P(gj # 0 —> He AB/IAETCA KOPHEM.

1
q= 3 = P(—gj # 0 —> He AB/IAETCA KOPHEM.

1 1
P(x) = 12(X+5j(3€ —gj
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. 11
OrBer: HaHHbII/I MHOTI'OYJIE€EH P(x) MMEET JBa palllIOHA/IbHbIX KOPHA: —E;—g

3agauva 2. HaiiTu yacTHOe OT IeJIeHMsI MHOTOWIeHa x° —3x +3 Ha MHorowreH (x—1).
Pemenue:

P(x)=x*-3x+3

PQ)=1

X =3x+3=(x-2)(x-1)+1
Qx)=(x-2)

r=1

3agaua 3. OcTaToK OT fieNeHns MHorowieHa P(x)=x" +ax’ +2x—3 Ha IBY4/IeH (x —2) paBeH 5.
Ocratox ot fenenns Muorowrena Q(x)=x" —bx +1 Ha (x - 3) paBeH 4.

OcTaTok OT fleneHns MHorodwneHa R(x)=x" +cx* +3 Ha (x + 2) paBeH 3.

Haiitut ocrarok ot menenust muorowieHa P(x)Q(x)R(x)Ha (x—1)?

Pemenne. Vicrionn3ys reopemy besy, samumem mapaMeTpsl a,b,c 1 3aJjaHHble MHOTOWICHBL:

P2)=(2) +a*(2)’ +2*2-3=0=a=(-1)= P(x)=x"-x" +2x-3

Q3)=3"-3*b+1=0=b=8= Q(x)=x"—8x+1

R(=2)=(=2)+¢c*(-2)"+3=0=c=2= R(x)=x"+2x" +3.

CormacHo TeopeMe be3y ocratok oT menenusa MHorowieHa P(x)Q(x)R(x) Ha gBywieH (x —1) paBeH 3HAUEHUIO 9TOrO MHO-
rowtenaipu x =1, 1. e. P(1)*Q(1)* R(1) . Torma P(x)Q(x)R(x)=(x’ —x” +2x —3)(x’ —8x +1)(x’ +2x" +3).

CnepoBarensio P(1)*Q(1)* R(1)=(1’ =1 +2*1-3)(1° =8*1+1)(1° +2*1* +3) =(-1) * (—6) * 6 = 36;

3apava 4. Haiitu unciio renbix KopHeit MHorounena P(x)=x®—3x" +x* —x’ —6x* +2x—6.

Pemenue:

Bce pemrenns migyrcs cpemy AenuTenell CBOOOJZHOTO WIeHA COIIACHO BBILIEMSIOXKEHHOMY. TOrja MX JIerko MpOBEPUTDH
C MOMOUIbI0 TeopeMbl besy:

Px)=x°-3x" +x* —x’ —6x> +2x—6

P(-3)#0 P(1)=0

P(-2)#0  P(2)#0

P(-1)#0 P(3)=0

CrefoBarebHO 110 TeopeMe Besy uncio 3 sBseTcs: eAMHCTBEHHBIM LIe/IBIM pellleHIeM JAHHOTO ypaBHeHMs. B obiem ciy-
Jae OHO MOJKET OBITh KPaTHBIM KOPHEM.

ITo cnencrBuio Teopemsl besy, eci paspeiM SaHHBII MHOTOYIEH Ha MHOTOYIEH (X-3), To:

Qx)=x"+x"+2x> +2.

CHoBa ucronn3ys reopemy besy, nmeem

Qx)=x"+x>+2x" +2

Q(3)=290

Q(3)=0

T. €. YUCII0 3 SIBJIsIeTCsI KOpHEM MHoro4neHa P(x).

3agaua 4. CyutectByer mu MHOrowIieH P(x) Takoit, uto mpu P(0)=12 u P(1)=87?

Pemrenne. CornacHo TeopeMe besy octatok ot menmeHus MHorowieHa P(x) Ha x paBeH, a Ha X —1 paBeH 8.

IIyctp P(x)=x(x+a)+b. Vicnonesys Teopemy besy, umeem b=12,a=-5. CnegosatenpHo, P(x)=x(x—5)+12. IIpose-
psis ycmoBus sagaun, umeeM P(0)=12 un P(1)=8.

Ortser: [la, cymecryer. Hanpumep, P(x)=P(x)=x(x—-5)+12.
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3amaua 5. [Ipn KakoM 3HaYeHUM HapameTpa b MHOKeCTBO pelueHuii ypaBHeHus x° +17x” +bx—17 =0 cOCTOUT TONbKO U3

LIeJIBIX Yumcern?

Pemenne. Ecnu BBecTu o60snadenue P(x)=x’+17x’ +bx—17, To /s 3aJaHHBIX KOPHEll MHOTOYIEHa MO TeopeMe Besy

HeoOXOMMO ¥ JOCTaTOYHO, YTOOBI BBIIOMHANOCE yenosue P(x,)=0,P(x,)=0,P(x,) =0 ana x ,x,,X, pelleHuii.

[l maHHOI 3aady pelIeHys JO/DKHBI OBITH Ijeble dncia. [109ToMy Mbl HaXORUM Lie/ible HeTUTeNN CBOOOJHOTO WieHa
JTAHHOTO MHOTOY/IEHA I IIPOBepsieM, UCIIONb3ys TeopeMy besy.

3mech CBOOOIHbIIN UeH a, =~—17 . llenpre menurenu cBOOOfIHOTO WieHa paBHbL: +1;+17 . IIpoBepuM, SABIAIOTCS M 9TU YUC-
71a pelleHAMY ypaBHEHMA VM KOPHAMM MHOTOY/IEHa, MICIIONIb3Ys TeopeMy besy:

P(-1)=x"+17x* +bx—17=(-1)-b=b=(-1);

P()=x’ +17x +bx—17=1+b=b=(-1);

P(-17)=x" +17x* +bx —17=(-17) - 17b = b= (-1);

P(17)=x>+17x" +bx—17 =1+ b= b=(-577);

3nech uucno 17 He ABsgercsa KopHeM. [loToMy 4TO 3Ha4YeHMe ITapaMeTpa b OTINYHO OT APYTUX.

3amevaHme. ypaBHeHI/IC He 1MeJIo Obl TpeX LET09MCIIEHHbIX pemel—mﬁ[, ec/ 6Bl KOIMYECTBO 3HAYEHU, OT/IMYHBIX ApyT OT

Ipyra, 66110 GOJIbIIIE €UHNIBI, KOTIa IIPOBEPIIN BO3MOKHBIE Iie/ble 3HAaUeHus b .

CnegcrBue 2. HanoMHMM, 9TO OCTaTOK OT HeneHMsA MHorowieHa P(x) Ha (x—1) paBeH cyMMe KO9(QUIMEHTOB 3TOro
MHOTOYJIEHA.

Cymmy k03GUINMEHTOB @, +4d, +...+4d, MHOTOYIeHa P(x) MO>KHO OIIP€Jie/INTb, UCIIONb3YsI CIEACTBIS, [IOTydeHHbIe U3

HpMBe]IeHHOI;[ BbIIII€ TEOPEMBI BCSY.

3amava 6. Haiitu cymmy koabduimentos muorounena P(x)=(x —1)* (x2 + 25)
Pemenne. P(x):(x—1)=(x—-1)" (x2 + 25) (x-1)=(x-1" (x2 + 25) +0—>

JlaHHBIT MHOTOYIEH JennuTcsa Ha (x—1) Oe3 OCTaTKa(r :O) . CnepoBaTtenbHO cymMMa K03 @PUIMEHTOB 9TOr0 MHOTOYIEHA

PaBHa HYJIIO.
JIureparypa:

1. Andrzej Trybulec. On the sets inhabited by numbers. Formalized Mathematics, 11(4):341-347, 2003.
2. Bunbepr 3.b. Kypc anre6psr,— M.: Msparenscrso «Dakropuan IIpecey, 2002, ISBN5-88688-060-7.
3. Piotr Rudnicki (2004). «Little Bézout Theorem (Factor Theorem)» Formalized Mathematics. 12 (1): 49-58.

NpuBepenune auddepeHunanbHbix ypaBHEHUM B YACTHbIX NPOU3BOAHBIX
C NOCTOAHHBIMM KO3(h(pULMEHTaMKU K KAHOHMYECKOMY BUAY

CaTHuasoBa IneoHopa KaHWA3 Kbi3bl, CTYAEHT;
BopaH6aes Opasranu baxTei6ait ynbl, CTYAEHT;
Y6aiigynnaesa Auncy3sa KapamaTanH Kbisbl, CTyAEHT;

Owrap6aes Paxum Ocepbaii ynbl, CTaxkep-npenoaasaresb
Kapakannakckuit rocyaapcTeeHHblit yHuBepcuteT umenn beppaxa (r. Hykyc, Y36ekuctan)

Kniouesvie cnosa: xaxonuyeckass opma, eunepOonudeckusi mun, xapaKmepucmudeckoe ypasHeHue, ypasHerie ¢ NOCMOSHHbIMU KOIP-

puyuenmamu.

OIIpOC 0 KimaccupuKalumy YacTHBIX AuepeHInanbHBIX ypaBHEHNIT BTOPOTo HOPAAKA C ABYMs IepeMeHHBIMU ¥ X KaHOHMYECKON
bopMbI MMeeT 60rbIIOe 3HAYEHME TIPY PaboTe C ypaBHEHMAMM MaTeMaTU4ecKoil GpuayKy. OTOT BOIPOC MMeeT HONMbIIOe 3HAYCHME
B TeXHMKE U B XKI3HM B CBA3Y C 3a/jaYaMl, pPelllaeMbIMI JaHHBIM YpaBHeHNeM. JacTo Mbl IpUBOAMM ypaBHeHMe K KAHOHIYECKOMY BULY,
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IOACTaB/IAAsA (YHKIMM OFHOI WK ABYX MepeMeHHbIX. OTHAKO B 001eM CTydae STOT TUII KAHOHMYECKOTO IIPeCTaBIeHNs MOKET YCIIOXK-
HUTbCA. ClIefOBATENBHO, MBI JO/DKHBI YIIPOCTHUTH €10 CHOBA. BOT HECKO/IBKO IIPYIMEPOB TOTO, YTO Ae/aTh B TAKON CUTYALIL:
3apmaua 1. [IpyBecty cefyolye ypaBHEHNUsI C TOCTOSIHHBIMYU K03 dUIeHTaMN K KAHOHNYECKOMY BIJY, 3aTeM ellje pas
du  du 62 ou _ou
+4 +5— 7— +u=0;
ox’? 8x6y oy ox oy

YOPOCTUTD.

u,+4u, +u +5u +7u +u=0. (1)
Au, +2Bu, +Cu,, +Du, +Eu, +Ku=f(x,)

A=1, B=2,C=1.

A=B*-AC= (2)2 —1-1=4—-1=3= A >0 — ypaBHeHNe I'NIIepOOTNIECKOrO TUIIA.

ITpuBenem faHHOE YpaBHEHNME K KAHOHMYECKOMY BUTLY:

XapaKkTepucTUIeCKoe ypaBHEHNE JAaHHOTO YPaBHEHNA:
A(dy)’ —2B(dy)(dx) + C(dx)’ =0 < (dy)’ —2(dy)(dx) —3(dx)* =0;
A=1£0=A(y) -2By'+C=0<(y') —4y'+1=0;

()/')2—4y'+1:O:>(y‘—(\/g_z))(y'_(\/ngz)):
:>)’ﬂL(\/g—Z)x=C1,y—(x/§+2)x=C2

éj:y+(x/§—2)x

TerIepb, €C/IN Mbl BO3bMEM
34 2)x

u ormeruM u(x, y)=v(&,77) , TO

S

’7:)’_(
£=\3-26=1¢,=¢,=¢£, =0
1, =\/§+2J7y =Ln, =n,=1n,=
ux :v;fgx +v7777x :(\/5_2)1/5 —(\/5"1‘2)1/,7 >
u, :v§§y FV I, =V VS
e 2 —(\3-2) v —2(Z3-2)(\3+2
Uy, =Vl +2V¢;,§x’7x+‘/m,’7x+V§§xx+"q’7m—( 3- ) Ve — ( 3- )( 3+ )V§W+
v, (\/§+2)
Uy :V§5§x§y +v§f7(§xny +§y77x)+vm777x77y +v~f§w +V'777xy :(\/5_2)1}65 _4v'f’7 -
—(\/5+2)v

_ 2 2 _
Uy = Vé«fé:y + 2V¢”§y77y TV, Vé‘fyy TVl =Vee T 21/57] TV

nn’

CraBuM HalifleHHbIe 3HaYeHNUA Ha COOTBETCTBYIOIIE MecTa B ypaBHeHun (1):

u, +4u +u, +5u +7u tu=0=
y y x y

((V3-2) v =2{5-2)(VB s2)y, 4, (V5 +2)
—(\/§+2))vw +(v§5 +2v§” + v,m)+ 5(([ ) (
B

\/5 2 1/55—41/f -

n

Q‘;/

)v7)+7( §+v7)+v=0:>

= [
agan 12

agan 12(5f )__E

607IbllIe YIIPOCTUTD KAHOHIIECKYIO (POPMY YCTIOBIEM.

(Sf )———21/ 0- Mbl NpMBENM €r0 B KAHOHMYECKUII BUJ, TEIepb HAM HY)KHO elle
1

[l maybHeIIIero ynpoueHys KaHOHYeCKoil pOpMBI C/iellaeM CIeAyIOIIyIo 3aMeHY:

v(&n)=o(&m)e™ "
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3aTteMm

v, = 0. + awe™ ",
— as+pn as+pn

v, =0 + Pwe ,

Véﬂ

(a)ﬁe“&ﬂ" + aa),]e“"t*ﬂ" + ﬁwfe“5*ﬂ" +afwe™ " ) +

. as+pn as+pn\ _
(a),ie + Pwe )

= o, +ao, + fo, +a,3a)+

— as+pn as+pn as+pn as+pn
=w,e +tawe + Pao,e + afwe .

5(5\5 +3).

%(5\/3_3)((056&6%'7 i aweaﬁ-%—ﬁﬂ)_iweai-v-/}q —0=

12

- (5[+3)<co +,8w)——(5f )( +aa))

1 5 3+3
—w=0=>a= B
12

5f 3|

§:y+(\/§—2>x
n:y—(\/g+2)x,

3
v +§v:0, 371eCh

én

1 1
. e—ﬁ(3+5\/§)§—a(3—5x/§)

:>v+v0
8

v(&m).

3amauva 2. [IpuBecTn crefyome ypaBHEHNs C IOCTOAHHBIMU KOG UIEHTaMI K KAHOHMYIECKOMY BUJY, 3aTeM ellje pa3

YIPOCTHUTE.

2 2 2
Ou , 0u O 0 H0 g,
ox*  0Oxdy 6y ox Oy

2u +2u  +u, +2u +2u, +u=0.
Y » x y
Au +ZBuxy +Cuyy +Du, +Euy +Ku=

A=2, B=1, C=1.

flxy)

A=B’-AC= (1)2 -1:2=1-2=-1=A<0 — ypaBHeHME 3IMITUYECKOTO THIIA.

HPI/IBCJICM faHHO€ YpaBHEHME K KAHOHMYIECKOMY BULY:

XapakTeprucTuieckoe ypaBHeHMe JaHHOTO YPaBHEHIA:

Aldy)® —2B(dy)(dx) + C(dx)> =0 < 2(dy)* —2(dy)(dx) +1(dx)’ =

A=2#0=A(y') -2By'+C=0<2(y")

2 2

-2y'+1=0;

2(y") —2y'+1:O:>(y'—ij[y'—ﬁj=0:>

1+i 1-i
:y_[T)x:CI’y_(zj:CZ

§=y+lx

Temnepn, ecnyt MBI BO3bMeM

=—x
7 2

1
_’gy =1’§xx =é’:yy =§xy :0;

RAN
Il

1
u, =v.g, +v,1, =—Ev —-—

uy :Vﬁéy +V7777y :vs

2 2
uxx = V};§ fx + 21}51} gx nx + vm]nx + sz éxx + VI] nxx

=Z'§

n ormeruM u(x,y) =v(&,n), To

[ — +_ s
2 én 4 ™M

(1)
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1 1
Uy = Vﬁféxgy TV (5/7), + gynx) TV, + Véfxy TV = _Evié + Evfn >
— 2 2 — .
Uy = Ve é:y + 2V§n§y77y + Vin'ly + Végyy + Vally =Vess

CraBuM HalifleHHbIe 3HaYeHNUA Ha COOTBETCTBYIOIINE MecTa B ypaBHeHun (1):

1 1 1 1 1 1 1
ZEZV@r _Ev'f" +vaj+2(—5v§§ +5v5vj+v5’;r +2(—5v5 —quj—i-Zvlf +v=0

1 1
—Ve +5vm’ —v,+v,+v=0  Mbl IpUBE/IM €TI0 B KAHOHMYECKMII BUJI, TENEPb HAaM HY>KHO elle G0/Iblue yIPOCTUTD KaHo-
HIYECKyI0 popMy yCTTOBMEM.

[l maybHeIIIero ypoleHys KAHOHIYeCKoil pOpMBI CfieliaeM CIEAYIOIIyIo 3aMeHY:

v(&m)=o(&m)e
3aTeMm

v, = a)ge‘@%’7 +awe™ P,

5
v, = a)”e“‘f*ﬂ” + e ",

V., =0, " +aw e + fo.e" " + afwe .

1 1
Ve +EV'”’ -V, +v; +v=0

1 at+p 1
s+pn ag+pn ag+pn 2 05 +Pn ag+pn
5 (a),me + fo,e +poe + [ we )+ 5 (a)m]e +

4 ﬂa)”e"‘f*ﬂ” 4 ﬂwﬂeaiwv I ﬂ2wewf+ﬂ77)_( w”ea&ﬂv + /;wea§+ﬂrz)_
+(a)§e“5*’3’7 +awe™ P ) +we™ =0=

3|a:—1,ﬂ:—l|:>v§§+vw =0.

OrtBer:
§—y+1x
o’'v v BEAY e+
a§2+a —~=0, 3pecp ] 2 u=et ")V(cfw)'
n n==x
2
JIureparypa:

1. Owmapos A., Kyp6aub6aes O.O., Ksupimbaesa I. K., MeTops! pelrerust 3ajjad MaTeMaTindeckoii pusuxu, YaeOHoe mocobue s CTy-
JieHTOB By30B — 2017.— 228¢

2. Arouxos B. M., MeTopp! pemenns 3afad MareMaTideckoit Gpuauku: Yae6Hoe ocobue i CTyeHTOB By30B,— M.: dusMaTint,
2002.— 320 c.

3. bumapnze A. B.. YpaBHeHus maremarudeckoit usuky.— M.: Hayka, 1982-336 c.
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NHOOPMAIIMOHHBIE TEXHO/IOI'NU

OcHOBHble NPUHLUNBI Pa6OTbI KOMNbIOTEPHbIX CETEN

Annamypagosa MepaxeH KemuHeeBHa, npenogaBatesb;

bepabimypagosa [IxeHHeT A3afoBHa, npenofasaTens
TypKMEHCKNI rocyAapcTBeHHbIN yHUBepcuTeT uMeHn MaxTymkynu (r. Awxabag, TypkmeHucTaH)

OMIIBIOTEPHBIE CETV ABJIAITCA OCHOBOJ COBPEMEHHbIX JH-

(bOPMAIMOHHBIX CUCTEM 1 UTPAIOT BAXHYK PONb B Iepe-
flade JAHHBIX 1M oOMeHe MH(pOpMAIMell MeXY KOMITbIOTePaMIL.
B nanHOIT cTaTbe MBI PACCMOTPMM OCHOBHbIE HIPUHIIAIIBI PabOTHI
KOMIIbIOTEPHBIX CETEIA.

1. Tomomormsa cern: Pas/miuHble KOMIIBIOTEpHbIE CETH MOTYT
VIMETb Pas3IUYHbIe TOIOMOIMM, TO €CThb (GU3NUYECKYI CTPYKTYPY,
B KOTOPOI Y3/7Ibl CeTH COEAMHEHDI IPYT ¢ fipyroM. Hexoropsle u3
Hanbosee PacrpOCTPaHEHHbIX TOMONOTNIT BKIIOYAIOT 3BE3H000-
PasHYIo, IIHHYIO, KOJIBLEBYIO I peBOBUAHYI0. Kaxzas Tomonors
UMeeT CBOY IIPEVMYIIeCTBa I HeOCTATKIL, 11 BBIOOP TOO/IOIUN 3a-
BJICUT OT KOHKPETHBIX IOTPeOHOCTEl ¥ TPeOOBaHWII CeTIL.

2. ITIpotoxonbl nepeaun faHHbIX: 1711 06MeHa nHpOpManyeit
MEXJIy KOMIIBIOTEpPaMI B CETV HEOOXOAMMO JCIIONb30BATh IPOTO-
KOJIbI IIepefjadn JaHHbIX. IIpOTOKOBI ONpesienioT mpasua u Gop-
Marbl, ¢ TIOMOIIIBI0 KOTOPBIX JaHHBIE IepefaroTcs o cetu. Hexo-
TOpble U3 Haubo/ee M3BECTHBIX MPOTOKONIOB BKIodaloT TCP/IP,
Ethernet, HTTP, FTP u gpyrue. Kaxxpplil IpoTOKON MMeeT CBOM
0COOEHHOCTY U TIpefHA3HAYEH /IS OIpefieNIeHHbIX 3afjay.

3. CereBble ycrpoiicTBa: [I7A IOCTPOEHNMA KOMIIBIOTEPHBIX
ceTell He0OXO/MMO ICIIONb30BATD PA3/IMIHbIE CETEBBIE YCTPOICTBA,
TaKJie KaK MapIIpyTU3aTOPbl, KOMMYTAaTOPBI, MOCTBI 1 IpyTHe. TH
YCTpOIICTBa 00eCIIeYnBAOT COCNVMHEHNEe MEeXHIY KOMIBITepaMi
U Iepefiady JAHHBIX 10 CeTH. MapIIpyTH3aToOphl OTBEYAIOT 3a Ile-
peaydy JaHHBIX MEX/Y Pas/IM4HBIMU CETAMY, KOMMYTaTOpPBI 00ec-
TIeYNBAIOT COEMIVHEHME MeXy YCTPOICTBAMM BHYTPU OfFHOIA CeTH,
a MOCTBI [I03BOJIAAIOT OOBEIMHATD HECKOMIBKO CETMEHTOB CETH.

4. Ceresas 6esomacHoctb: OHUM U3 BXHBIX aCIEKTOB pa-
6OTbI KOMIIBIOTEPHBIX CeTell SIB/IsIeTCst obecredenne X Gesomac-
Hoctu. CeTeBas 6€30MACHOCTD BKTIOYAET B cebs 3alIUTY OT He-
CaHKI[VIOHVPOBAHHOTO JOCTYIIA K JAHHBIM, aTaK Ha CeTb U yTedek
nHpopmaryy. [Ina obecredeHns 6e30IaCHOCTH CeTM MCIONb-
3YIOTCA Pas3lMYHble METOABI M TEXHONOIMM, TaKue Kak OpaHi-
Mayapbl, BUpTyaabHble yacTHble cet (VPN), mmdposaHme faHHbIX
U IpyTHe.

5. CereBoe agmunucTpuposanue: it apdexTBHOI pabOTHI
KOMIIBIOTEPHBIX CeTell He0OXOAMMO IPOBOAMTD X aIMUHUCTPUPO-
Banue. CeTeBoe a]MMHICTPYPOBAHME BKIIOYAET B Ce0s yCTaHOBKY
¥ HACTPOIIKY CeTEBBIX YCTPOIICTB, MOHMTOPYHT CeTH, OOHApyKeH e

¥ yCTpaHeHe HeNOJIAIOK, @ TAKoKe IVTAHMPOBaHIe 1 ONITHMU3ALIIO
ceteBoil MHGPAcTPYKTyphl. CeTeBble aIMUHUCTPATOPBI OTBEYAIOT
3a MOiep)KaHMe 1 0OHOBIIEHME CETH, a TaKke 3a 0becredeHe ee
HaJ[eXKHOCTY 1 6€30IIaCHOCTIL.

Certesble poToKo/bl: OFHNM 3 OCHOBHBIX IIPOTOKOJIOB TIepe-
maun maHHbIx Asngercsas TCP/IP. 3tor mpoTokon onpependet mpa-
BIIA [/ pasfielleHNs JaHHbBIX Ha MAKeThl, XX afpecalyy 1 Mapli-
pyrusatim no cetn. TCP/IP Taxke obecreunBaeT HafeXHYIO
JIOCTaBKY JJAHHBIX 1 KOHTPOJIb OLINOOK.

Ethernet — 3to IIPOTOKOJT OCTYIA K Cpejie Mepefjauyl TaHHbIX,
KOTOPBII IIMPOKO UCIONb3YeTCsA B IPOBOITHBIX JIOKAJIbHBIX CETAX
(LAN). OH omnpenenser mpasuia i1 GU3NIeCKOro MORKII0YeHNA
KOMIIBIOTEPOB K CeTJ, a TakoKe /A Iepefady JaHHBIX B BUfje Ka-
JipOB.

HTTP (Hypertext Transfer Protocol) — 3To mpoTtokor, ucrons-
3yeMBlil [IA Tlepefjaul IUNePTeKCTOBbIX JOKYMEHTOB B ceTy JIH-
tepHer. HTTP ompepenser mpaBmma misd 3ampoca U MOTy4eHNA
BeO-CTpaHMII, a TAKKe I 00MeHa JaHHBIMU MEX[Ty BeO-cepBepoM
¥ KTMeHTCKMM YCTPOJCTBOM.

FTP (File Transfer Protocol) — aTo mpoTtoxorn, mpenHasHa-
YeHHBIII 714 Tlepefayun $arinoB MeXxay Kommbiotepamy B cetnt. FTP
TI03BO/LIET 3arPy>Kath (hali/ibl Ha yAaeHHbII cepBep VI CKauMBaTh
VX C HeTO.

SMTP (Simple Mail Transfer Protocol) — 310 IpoTOKOJI, NCIIONb-
3yeMBblil J/I1 OTIPaBKYU U JOCTaBKM MEKTPOHHON mourbl. SMTP
oInpefiensAeT MpaBuUIa [/ Mepefjadl IOYTOBBIX COOOMIEHMIT MEX]TY
TIOYTOBBIMI CEPBEPAMIL.

CeteBble yCTpOJiCTBa: MapuIpyTusaTopbl — 3TO YCTPOICTBA,
KOTOpbIe OIPENe/AT HAWIYILUINii MyTh LA IIepefiadl JAaHHBIX
Mexpy ceTsaMy. OHY IPUHVMAIOT TIAKEeThl JAHHBIX 1 IepechblIatoT
VX 110 Hanbosee 3P HeKTMBHOMY MapLIPYTY.

KoMMyTaTOpbl — 3T0 YCTPOIICTBA, KOTOPble 00eCIedNBaI0T CO-
efIVHeHye MeXIy YCTPOCTBaMM BHYTpHU OfHOit cety. OHM Tiepe-
CBUTAIOT JaHHBIE TONBKO TeM YCTPOMCTBAM, KOTOPBIM OHM afipeco-
BaHBI, YTO IIOBbIIIAET IPOU3BONUTEIBHOCTD CETIL.

MocTbl — 3TO YCTpPOICTBA, KOTOpble 0OBEINHAIOT HECKOIBKO
CEIMEHTOB CEeTM B ORHY JIOKAIbHYIO ceTb. OHM aHAIM3UPYIOT
TpadMK JAHHBIX U MEPEeChUIAI0T ero TONbKO TeM CerMeHTaM, KO-
TOPBIM OH a/IpeCOBaH.



“Young Scientist” « #27 (474) - July 2023

Information Technology | 13

CeteBas 0e30macHOCTD: bpaHIMayapbl — 3TO YCTPOIICTBA MM
IpOrpaMMHOe obecIiedeHne, KOTOpble KOHTPONMPYIOT HOCTYII
K CeT! U 3alMLIAIOT ee OT HEeCAHKIMOHMPOBAHHOTO AocTyma. OHu
MOTyT G/IOKIPOBATH OIpefieNieHHbIe OpThI Mn [P-ajjpeca u orce-
JKMBATb CETEBOI TpaduK.

Bupryanbusle yacthble cetnt (VPN) — 9T0 TeXHOMOINS, KOTOpas
obecreunBaeT 6e30macHoe MOAKIIIOUEH e K CETH Yepe3 My OMMIHYIo
cetb, Takyo Kak VuTtepHet. VPN ncronbayer midpoBaHie JaHHBIX
¥ ayTeHTU(UKALMIO /I 3aIUThI MHGOPMALMH OT HECAaHKIMOHN-
POBAHHOTO JOCTYIIA.

[lIndppoBaHye faHHBIX — 3TO IIpOLiecc IPeoOpa3oBaHIs TaHHBIX
B HEIOHATHBI 11 noctopoHHux Bup. llIudposanue obecrneun-
BaeT KOHQUIEHIMAIBHOCTD JAHHBIX 11 3AINIIAET UX OT HECaHK-
IIMIOHMPOBAHHOTO JOCTYIIA.

JIureparypa:

Cereoe ammuHuCTpypoBanue: CeTeBble ajMUHICTPATOPBI
OTBEYAIOT 3a YCTAHOBKY, HACTPONKY M OOCTY)XXMBAaHIME CETEBbIX
JCTpPOJCTB M mporpaMmHoro obecredenns. OHUM MOHUTOPSAT pa-
60Ty ceTy, 06HAPYKMBAIOT ¥ YCTPAHAIOT HEMIOMAKI, @ TAKKe T/Ia-
HUPYIOT U OITUMUSUPYIOT CeTEBYI0 MHPACTPYKTYPY.

OHM TakKe OTBEYAIT 3a obecreyeHye OGE30MACHOCTU CeTH,
BKIIIOYas HACTPONKY OpanaMayspos, VPN 1 pyrux MeTofioB 3a-
mThl. CeTeBble afMIHICTPATOPbI TAKXKe BBIIOMHAIOT Pe3epBHOE
KOIMPOBaHNE JAaHHBIX 1 0OHOB/IEHIE IPOrPaMMHOT0 0becreveHs
J1Sl HOJZIeP>KAHIA HAIeXKHOCTY 1 6€30IaCHOCTH CeTIL.

B ]IaHHOI‘/'I CTaTb€ MBI PAaCCMOTPENN OCHOBHBIE IIPVHINIIBI pa-
60TBI KOMIIbIOTEPHBIX ceTeit. KOMHbIOTeprIe CETU UTPAIOT BaXKHYIO
POZIb B COBPEMEHHOM MHUpE, U VX MOHMMAHME SBIACTCA HE06X0-
[IMMBIM [I/S1 CTYACHTOB By30B B 06/1aCTH MHPOPMATHKIAL

1.  babenko, K.JI. OcHoBbl uncnensoro anamsa / K.V babenko.— M.: I'maBHas penaxims ¢usnko-MaTeMaTU4ecKoll TUTepaTypbl

usparenbcrsa «Haykar, 1986.— 744 c.

2. baxymmHckumii, A. OneMeHTbI BbICIIENT MaTeMaTVKY U YUC/IEHHBIX MeToRoB / A. baxymmncknii, B. Bracos.— M.: IIpocsemenne,

2014.— 336 c.

3. Bocc, B. Jlekumu nio marematuke. Tom 1. Anamus. Yae6roe mocobme / B. Bocc.— M.: Jlubpokom, 2016.— 216 c.
Bopo6bes, H. H. Teopus papnos / H. H. Bopo6bes.— M.: I'taBHas pepakiys GU3MKO-MaTeMaTI4eCKoll TUTepaTypbl U3[aTe/IbCTBa

«Hayxka», 1986.— 408 c.

MeTop npeAcKa3aHuUA BO3HUKHOBEHUA AedeKTOB BbiABNEHNEM NePUOJUYHOCTH

Waranuu OaHuna Onerosuy, cTyneHT
TBepCKOW rocyfapCTBeHHbI YHUBEPCUTET

YepenaHos PomaH EBreHbeBuY, rnaBHblii MHXeHep
000 «Pnoykom — obnayHble pelwenns» (r. Mocksa)

Kntouesvie cnosa: TOuP, depexm, nepuoduurocmp 603HUKHOBeHUS Oedhekma, npeouxmueHoe 00Cysusarue.

BTeKyLueﬁ[ 9KOHOMMYECKOV CUTYaLM BOIIPOC COKPAILEHNA 13-
iepXKeK IIpY IIPOM3BOACTBE IIPOAYKLMY CTaBUTCA Hambonee
octpo. OCHOBHBIMM IIpUYVMHAMM ABJIAITCA JiedekTbl 000pyHO-
BaHMA, KOTOpbIe IIPUBOJAT K {BYM OCHOBHBIM HAIIPABJICHIAM pac-
XOJIOB:

— pEMOHTHI;

— IPOCTON 13-3a HepaOOTAIOLIEr0 B MOMEHT PEMOHTa 060py-
TOBaHAL.

Oc06eHHOCTDIO TeKYIIero MOMEHTA SB/IACTCSA CIIOKHAsA JIOTH-
cTudecKas LielloYKa IIOCTABOK M OTCYTCTBME HEKOTODBIX HauMe-
HOBAHMJI 3aI14acTell Ha PhIHKe B CBOOOJHOM fOCTyIIe. VI3-3a yKa-
3aHHBIX IPOOJIEM BO3pACTaeT He TOMbKO CTOMMOCTh PEMOHTA, HO
u Bpems npocros. [IpocToit — Bpems, Korfia IpeAnpuATIe He IIPO-
M3BOANT IPOAYKIIMIO 13-32 OTKA3aBIIETO 000pyRoBaHus (YObITKN),
a TPATUT ero Ha IOVUCK U JOCTAaBKY HeOOXOMMMBIX UL pEMOHTA Ma-
TEPUANOB.

O exTVBHBIM MEXaHN3MOM CHIDKEHNS PACXOfOB SBIAETCA
IPeUKTUBHOE TeXHMUIeckoe obcmyxuBanye u peMontsl (TOuP).

B manHHOII cTaTbe paccMOTpPEH OIMH 13 IPAKTNIECKIX METOL0B IIpe-
muktyBHOro TOuP — mpepckasanie BO3HUMKHOBeHUs Aedpekra Ha
OCHOBE CTAaTUCTNYECKOTO aHa/IN3a IIePUOJja BOSHUKHOBEHIIA.

Habop BpemeHHbIX psijioB duKcaiyn eeKToB OmpesieeHHOro
BIJIA Ha 000pyZIOBaHMM OBUI TONY4YeH SKCIIOPTOM JIAHHBIX U3 00-
Na4HOI MHPOPMALMOHHOI cucTeMbl «po6oTOuP», obecrneynsa-
IOLLelT B TOM 4ICTIe TIPOBeieHNe TMarHOCTUIeCKUX 06XO0fj0B B J0-
CTOBepHOI1 cpefie (robotoir.ru).

Vcxopns u3 anaymsa 6oree 20 HAGOPOB JAHHBIX U3 IPEIIPYATIIN
Pas/MYHBIX OTpaciell (muieBast, CTpoiiMaTepyaIbl, MeTaIoo0pa-
60TKa, TPyOOIpOKaTHBbIE, Ie/UTI0NI03HO-0YMaXKHbIe, MycopoIepepa-
6GaTpIBatomye U T.fi.) OblIa MPeLIoKeHa CIeAYIOIas CXeMa BbLAB-
JIeHUs TIeP1OJia BOSHMKHOBEHNs fiepeKTa:

Onpenenatb IEpUOAMYHOCTD OTKA30B II0 JCTOPUYECKUM
JAHHBIM BO BPeMEHHBIX PsIaX M OLieHVBATh OTHOLIEHNE AUCIIEPCUN
K CpeffHEMY 3HAYeHMIO.

Dopmyrna OLjeHOYHOTO ITapaMeTpa:

Q=D [X]/{-100%, roe (1)
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n
D[X] = Zpl-(xi — E[X])? — aucnepcus
i=1

1 on
== Yi=1 X; u E[X] — Maremaruueckoe oxupanue.

I[TonydenHoe sHauenue () rpafynupyercs B 3aJaHHbIX pefenax.
OMIMpUYEcKy, Ha OCHOBE aHa/M3a Pas3IMYHBIX HAOOPOB JIAHHBIX,
HPUHATA CIEAYIOUas OLeHKA HaIW4usa WIM OTCYTCTBUA IepHo-
IUYHOCTH B fiepeKTax, KOTOpas II03BOJISIET IPOTHO3MPOBATD IIOSIB-
neHne fieeKTa B 3a/JaHHBII CPOK:

0%<€2<5% ecTb yCTOIYMBAs IEPUORNTHOCTD

5%<€2<25% BO3MOXXHASA TEPMOAUYHOCTD C HATMYMEM OTKIIO-
HEHIA

0<50% mepronMYHOCTY HET

IIpaxTidecky JaHHBLT AITOPUTM ObUT pean3oBaH Ha s3bIKe Py-
thon. [/ MMIIOpTa HAKOIUIEHHBIX MICTOPUYECKIX JAHHBIX 110 3aUK-
cupoBaHHBIM AedexTam 13 VIC «po60TOuP», ncnonpsosana 6u6mio-
teka BDRS_ACCESS.pyd (mocrassercs paspaboTIMKOM CUCTEMBI).

IlanHble 3arpysxarTcs Bo6bekT DataFrame 6ubnmorexu pandas,
TIOC/Ie YeTO BBIIOMHAIOTCA HECKOIBKO 9TAIIOB IPER0OpaboTKIL

Cron6en FixTime (Bpems dukcarmm oTenbHoro fedexra) mpe-
obpasyercs B popmar datetime ¢ 1CIIO/Ib30BaHIEM 33 JAHHOI CTPOKI
dopmara. 3atem DataFrame coptupyercs no cronéuy FixTime!

[lna usydeHUs BpeMEHHBIX 3aKOHOMEPHOCTEl BO3HMKHO-
BeHUs flepeKTOB MbI BhIUMC/IsIeM pasHuLly Bo Bpemenn (“TimeDift’)

DefMame Hon-so gedentos
2353-MoawunHnk moTopa Touka 142353-NoaumnHug_ 193
2401 -NMogwwunumk motopa 1 Touka 142401-NogumnHmk. 456
2401-MogwunHnk moTtopa 1 Touka 142401-NogWKnHKE... 4
2606-MogwrnHnk 2 Hacoc Touka 142606-TogwmnHmg 2... 315
2606-MomwunHngk 2 Hacoc Touka 1\2606-ToawmnsHwg 2 124
3446-BepxHmri nogwmnumk cenaparopa’3446-BepxHmi 4
TmopocucTema. EcTe nogrexk macna?\[da g
EcTe 3arpassenua?\da 5
ECTh NpOCkINK MatTepuana, sarpasieHua?\da 10
KoHEEHED: BCTE M3HOC OUMCTMTENER [HOMEN) TDAHCNOP... 14
HKoHBeHep: ECTE NOBPEKAEHHA TREHCNOPTHON AEHTIT . 5
MaCNoCTaHLMA BRIXOAHON Landel. HapyWeHa repmeTH.... 4
HapyleHa repMeTHYHOCTL KOPNYCa NoSWWNHWKE, BCTh... 10
Mpecc-sanok. EcTe nocToporHKE wyned. yaapw?\Ja &
Pegyktop P1. HapyweHa repMeTHUHOCTE pRAYKTORE, eC... &
Pegyktop P2. HapyweHa repMeTHYHOCTE pRAYKTORE, eC... &
PenykTop. ECTh NpONKEL[TEYL MBCNE, JAarPAIHEHME Pa.. 5

MEXJIy ToC/efioBaTeNbHbIMYU 3HaYeHussMy ‘FixTime' mms xaxporo
yHukanapHoro tuna fedekra (‘DefName’). Ito gocturaercs nytem
rpynmupoBku DataFrame no cronbuy DefName' u mpumeneHus
¢yukuun ‘diff(). TlorydenHble 3HAYEHNS PA3HUIIBI BPEMEHN BBIPa-
JKAIOTCS B JHAX.

151 KOZMIeCTBEHHOII OLIEHKY I3MEHYMBOCTY BPEMEHM YCTpa-
HeHu Ie)eKTOB IS KaXKAO0ro THUIA iedeKTa Mbl BBIYMCTIAEM JVIC-
nepcnio («Variance») snauenmit «TimeDiff» ¢ ucmonpsoBanuem
Oyukuuit «groupby()» u «var()». [Jucrnepcus mocnefoBaTebHOCTH
YIICe/T IIOKA3BIBAET «Pa3dpPOC» ZAHHBIX BOKPYT CPEFHETO 3HAUEHISL.

Omnpenensem cpepHee 3HadeHue (Average’) BpeMeH) BO3HVK-
HOBeHIIS ie(peKTOB I KaXKIO0ro Tuma fedekra, rpymmmpys Data-
Frame 1o cron6uy ‘DefName’ u npumenss gynkumio ‘mean(). 1o
3HaueHMe OyfieM CINTATh TUIIOTe30it epuopa fedekra(B AHAX).

Ha ocHoBe paccunTaHHbIX 3HAYEHWI JUCIIEPCUI U CPEHETO, CO-
3paem DataFrame (‘summary_df’), kotoperit o6benuusier atn Me-
TPUKI IS KKAOTO THIIa leheKTa.

Ilns ananusa pobasisiem cronber; DefectCount, mpencrass-
IOLMIT KOTIMYECTBO BXOXKEHMIT KaXIoro tuma fiedekra B Habope
maHHbIX. OTOpachiBaeM fedeKTbl, KOMMYECTBO MPOSBIEHMIT KO-
topbix (‘DefectCount’) MeHee 3aaHHOTO 3HAYEHMs. DTO TapPaHTIH-
pyeT, 9TO HAIIV BBIBOABI He OYAyT OCHOBAHbI HA eMHIIHBIX (UK-
CaIysIX.

JIa manbHeNIIel OleHKM BBIYKCIseM oTHomeHue («Variance/
Average») TUCIIepPCHU K CPeHEMY 3HaYeHUIO.

Variance Average (QHeR) Variance/Average OueHKa TMNoTESLI
0.02 0.04 50.0% HE sepHo
0.02 0.01 200.0% HE eepHo
0.0 0.02 0.0% BepHo
0.02 0.02 100.0% HE sepHO
0.0 0.01 0.0% Bepxo
0.24 0.34 70.59% HE eepHo
2.4 1585 123.08% HE sepHO
09.03 4.61 1497 4% HE sepHO
319 2.26 141 15% HE BepHO
181 124 98.37% HE eepHo
.19 3.37 183.68% HE sepHO
00.03 7.18 B36.07% HE sepHO
5.19 173 300.0% HE BepHO
16 27 59.26% HE eepHo
16 2.7 59.26% HE gepHo
16 27 59.26% HE sepHOo
7.78 398 195 48% HE BepHO

Puc. 1. Nepeblii HaGOP AaHHBIX

Ha pasHOM Habope aHHBIX YAQIOCh BBIABUTD 2 HepHORIYe-
ckux pepexra. Hamraus nepuogia mo3BoseT MPeCcKashBaTh OKM-
flaeMoe BpeMs HOsAB/IeHNe cenyiomero fedekra. Hamrune Takoi
nH(OPMALIH JaeT BOSMOXXHOCTD IIOJTOTOBKI I MUHIMUSALIIN I10-
Tepb. Hanpumep, BO3MOXKHO IIPOBECTY 0OCTY>KMBAHILS He 110 GaKTy
OTKa3a, a 38 HEKOTOpOe BpeMs O OXKIAaeMoro fedpekra (IIpefnK-
TUBHOE OOCTyXXMBaHNe), BbIOpaB ymoOHOe /i1 MPOM3BOACTBA

BpeMA: BbIXOJIHbIE, TEXHOMIOTMYIECKAA T1ay3a I IIOiTOTOBUB 3apaHee
BCE PacXOJHbIe MaTepUaIbl U 3aIT9acTul.

ITo pesynbraTam 06pabOTKI TAHHOTO HAOOPA CTIEAYeT, YTO NMe-
eTCs TIOBTOPAIOIIMIACA iepeKT ¢ MeHbIIell TOYHOCTBIO HpefIcKa-
3aHMA BpeMeHN ero nossyeHns. Ho MeToauka npenukTuBHOro 06-
CTy>XKMBaHMA MO3BOIUT IPOBECTY SKOHOMMUIO PECYPCOB I B TAHHOM
cydae.
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DefName Hon-eo gedextos Variance Average (guei) Variance [Average OueHra rMnoTess
2103-MofWHMNHUK peayKTopa THXOXOAHOMD BANG TOMHE.. 5 228 20 114.0% HE BepHo
2103-MoguwwnHmk poTopa Touka T2 103-MogwunHmg p... 8 48.37 3.64 1328.85% HE BepHo
2353-MogwKnHuK MoTopa Touka 112353-TogwmnHHE. . 101 031 0.29 106.9% HE BepHo
2353-MogwmnHmk moTtopa Touka 112353-NogwwnHmwe.... 5 6116 B8.57 930.9% HE BepHo
2401-NMogumnHuk motopa 1 Touka 142401-NogWwmnHKK. . 44 115 043 276.74% HE BepHo
2501-MoguwnnHmMK MoTopa sagHni Touxa 1\2501-MNoguw... 4 696 375 185.6% HE BepHo
2606-MoguwKnHuK 2 Hacoc Touka 1\2606-TogwmnHme 2... 27 003 0.06 50.0% HE BepHo
3432-Mogwwtng 1 neB. crynedn pegykTopa Tousa 934, 12 0.3 051 32.97% HE BepHo
3446-BepiHWiA MoAWMNHIAK CenapaTopa\3446-BepxHmi. . 7 879 3.54 248.31% HE sepHo
Mgpocucrema. Ecte nogresm macna?\a 18 4.42 15 204.67% HE sepHo
EcTs 3arpasHeHmKa, npoceink?\da 15 109 123 BB.62% HE BepHo
Ecte sarpazHenna™da 37 061 0.54 112 96% HE sepHo
EcTb HeoOX0AMMOCTE ONOPOMHEHHA EMEDCTH ANA chop... 11 153 254 50.24% HE BepHo
ECTe NpOCHINK METEPMANE, 3arpAsteHmnat\da 51 071 0.47 151.06% HE sepHo
Sarpy30MHEA TEYKE M BhIFPY3HAA Teuka. ECTh npoching... 4 202 1.06 190.57% HE BepHo
KOHBEMED! BCTE M3HOC CUMCTHTENER [HOMEN) TDEHCNOP... 63 0.58 0.48 120.83% HE BepHD
KoHBelep: eCTe NOBPEKAEHWA TDAHCNOPTHOW NEHTHIZY . 15 215 143 150.35% HE BepHD
IMacnocTaHuMa BeogHON wandsl. HapyweHa repmeTi.... 19 1.89 156 121.15% HE sepHo
HapyweHa repMeTHYHOCTE KOPNYCE NOAWKNHWKE, 8CTh.. 33 069 0.64 107.81% HE BepHo
MNpecc-sanok. ECTe NoATEKaHWA BOAbI B CHOTEME OXNaM... 17 061 10 61.0% HE BepHo
MNpecc-sanok. ECTE NocTopoHHKME WynMe. yaape ?\0a 16 124 143 B5.71% HE BepHo
Penyktop. ECTe Nponues)/TEYs MECNa, 3arPAIHEHKUE Pa._. 10 137 254 45.6% HE BepHo
YpoBeHE Macna B NogWunHuKe ?\He B Hopme 8 025 207 12 .08% Cropee sepHo

Puc. 2. Bropoit Ha6op AaHHbIX

Deflame Kon-so gedextos Variance Average (aHe#) Variance/Average OueHKa TMNOTESbI
BASHAG! MMEHDT NOBPEHAEHNA T\ L3 KPMTHYHOUTE B KOM... & 302.29 23.58 1281.43% HE sepHo
HMEECTR MW MEXSHHYSCKWE NOBPEHRLEHHA, dedopmall... 10 15971 12.95 1233.28% HE sepHo
MmeecTs K yTeuka No pyKasam ¥ coequHeHMam Tpydo... 5 7953 151 526.69% HE BepHo
MmeseTca nn yTeukn macna no TpySonposogam cucTem... 5 156.29 17.88 B75.08% HE BepHo
HmeeTca nn yTEUKKW MACIa no TpySoNpoBEogamM CHCTEM. . B 6147 1157 531.29% HE sepHo
MmetoTca nu NospesaeHKa Npueoaa ynop saxeara?\ da... 4 831 88 100.11% HE sepHo
MmMEetTea A YTEYKKM NO 1/l MEXBHW3ME YCTEHOBKM CTEp... 5 43529 30.08 1448.07% HE sepHo
Wmetorca yTeurm macna no rfu waennepa?\da(kpummy. 4 7765 892 B70.52% HE sepHo
MMEI0TCA yTEYKK MaCna No peaykTopy nogauyn\da(kp... 17 29.79 5.06 588.74% HE sepHo
MmetoTca yTeurn Macna no TpySonpoBogam | rugpoan... 5 7595 20.24 375.25% HE BepHo
MmetoToa yTeurk Macna no TpySonposogam, rgpoani... &) 9922 11.19 BB6.68% HE BepHo
MmeioTca yTEYRK MO 3MYABCCOK No TpyDonposogam | an.... 5 193458 4836 6068.2% HE BepHo
MaHomeTpbl rHApoaKKaMyNATOpa paboTanT MCNPABHO, .. 5 126152 3054 4130.71% HE sepHo
MexaHHYSCKME NOBPEMAEHHMA, W3N0M, fLedbopMaLmMa py... 22 9633 7.05 1366.38% HE sepHo
Hann4me mMexaHN4eckiuy NOBPERISHII M CNEA0E M3HO.. 4938133 58.34 16080.44% HE sepHo
Hanuyve NoBpemsasHHA NOKPLITHA KONSC NOBOPOTHEIX... 5| 8665.15 4378 15231.15% HE sepH
OBopynosaHKe TpedyeT MEXaHMUECKON OUNCTHW/YEopK... 5 27311 16.78 1627.59% HE BepHo
OTCYyTCTBYET YTEYSKE MaACNa No rmapodany, TaHHe HaBe. .. 5 125766 28.32 4440.89% HE BepHo
OTCYTCTBYET yTEYKa TEX.BOAR MO Knanavy copoca Bo3g... 4 B87.81 28.01 2455.59% HE BepHo
OTCYTCTEYI0T Mo Tl M BU3YaNbHbIE AePEKTH POAMKOE.. & 15928 13.66 1166.03% HE sepHo
OTCYTCTEYIOT YTEYKM MTMADOWMAMHOPE MEXAHWSME YPas.... 10 143541 23274 6570.36% HE sepHo
OTCYTOTEYIOT YTEYKM Macha MMOpoLMIHHADOE KIMHLEES. .. 12 623 .82 634.42% HE sepHo
OTCyTCTEYHOT YTEYHM MaCNa pegykTopa HaHTosarena?\a... 12 1135 8.88 1278.15% HE sepHo
Mo xnanady HaNoAHEHKA OTCYTCTBYET yTeueka Tex. Bog... & 103.95 16.08 645.46% HE BepHo
PE[] rvApouMAMHAPE KAWHA K3PETHH HE MMEEDT BMNM .. 18 2492 126 1977.78% HE BepHo
Tenera NosMLMOHMPYETCA MCNPaBHT| HET{KPHTHUHOUTE. .. 4 91318 55.17 16552.11% HE BepHo
YpoB2Hb MACNa B aKe B HOPME?\HE HOPME [KOKTHUHO .. 4 155312 4894 3173.52% HE sepHo
YpoBeHb MACNa B rMAPoGaHE COOTBETCTEYET HOPMETYH_. 11 16676 7.62 2188.45% HE sepHo
YTEYKM MACNa N0 KObIWKEM PEAYKTOPA OTCYTCTEYIOTP\H.. 410227 15428 660.66% HE sepHo
YTEYKM MACNa © MOTOP-PELYKTOROB oTCYTCTBYIOT\HeT(K... 29 65013 641 10142.43% HE sepHo
OTCYTCTBYET EM3YaNkHEIA MIHOC DONWKOE 3843HWETD P... 10 49.71 6.68 T744.16% HE sepHo
OTCYTCTBYIOT YTEUKM M3CA2 MTMAPOUMAMHAPOE KAWHEEE... 11 516.65 12.08 4373.37% HE BepHo

Puc. 3. TpeTuit Habop AaHHBIX
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Heo6xopmMo OTMeTHTb, YTO 3ajaHHbIE SMIMPUYECKN [Malla-
30HBI OTK/IOHEHMWIT [I03BO/LIIT BapUATUBHO MOJONTH K HPOLieccy
PEAUKTUBHOTO 0GC/IYXVMBaHUs 0COOEHHO C TIPUMeHEHNEeM MeTO-
VKV PUCK-OPMEHTHPOBAHHOTO IOJXO/A, HAMIPABIEHHOTO Ha 6e3-
OTKAa3HOCTb (4acTo B /uTeparype HazbiBaeMoro RCM-1opxozom ot
Reliability — centered maintenance). Harpumep, B Habope JaHHBIX
Puc. 3, ¢ 3afaHHBIMI HaMV TpaHNIaMIt i1t () TIOBTOPSIOLINXCS fje-
¢exroB He 06HapyxeHo. Ho monyunts s dext npornosuposanms

JIureparypa:

(TmycTb M ¢ GOMIBLIIelT IOTPENIHOCTBI0) BO3MOKHO a[AITUBHO pac-
IIMPYB TPAHNUIIBL.

3akmouenue: [IpemioxeHHas B JJaHHOI CTaTbe CXeMa OIIpe-
Jie/IeHNs] TIEPUOJVYHOCTY BOSHUKHOBEHVs Ne(eKTOB Ha INPOM3-
BOJICTBE, SIBISIETCSl ONMPOOOBAHHOI HA PeaNbHBIX NPENIPUATHUSIX
U MOXKeT OBITh MPVMeHEHA B PA3/IMYHBIX OTPACIAX HPOMBIIIIEH-
HOCTH J/Is1 JOCTIDKEHIA IPaKTN4YecKoro a¢deKTa B IpefUKTUBHOM
TOuP.

1.  Python, uccnenoBanye JaHHBIX ¥ BBIOOpBL: 4acTb 2— TekcT: anmexrponHbt // Xabp: [caitt].— URL: https://habr.com/ru/arti-

cles/556040 (mata obparenns: 29.06.2023).

2. RCM— Tekcrt: anexrponnbiit // Wikipedia: [caitT].— URL: https://ru.wikipedia.org/wiki/RCM (gata obpamenns: 29.06.2023).

3. PaHHfA IMaTHOCTMKA U IPOTHO3MPOBAHME HAJI@KHOCTH IIPOMBIIIIEHHOTO 060pyIOBaHs Ha OCHOBE «I[M(pPOBOTO BOIHUKA» —
Texcr: anexrponHblit // Neftegaz: [caiit]. —URL: https://magazine.neftegaz.ru/articles/tsifrovizatsiya/682121-rannyaya-diagnosti-
ka-i-prognozirovanie-nadezhnosti-promyshlennogo-oborudovaniya-na-osnove-tsifrovogo/?ysclid=ljmzuh40pn508743946  (nara

obpamenst: 29.06.2023).

4.  TexHuyeckas NMAarHOCTMKAa MeXaHudeckoro obopymosanusa / B.A.Cupmopos, B.M. Kpasuenko, B.SI. Cenym, E.B.Omosckas

n fip.— Honenk: Hosbiit Mup, 2003.— 125 c.
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General technical conditions of road signs used in Uzbekistan

Azizov Kudratulla Khusanovich, candidate of technical sciences, professor;
Sadikov Ibrahim Salikhovich, doctor of technical sciences, professor;
Urokov Aslidin Khushvaktovich, doctor of technical sciences, professor;

Khudaybergenov Sardor Kamaraddinovich, doctoral student
Tashkent State Transport University (Uzbekistan)

In this article, the state standard developed in Uzbekistan OzDSt 3283 «Road signs. Information on the main changes and additions to the
»General Technical Terms» is provided. Standards of developed countries in the development of a new state standard DIN EN12899-1:2007 Fixed,
vertical road traffic signs (Germany), ISO 3864-1:2011 Graphical symbols — Safety colors and safety signs — Part 1: Design principles for safety
signs and safety markings (International standard), Verkehrszeichen according to StVO und VzKat (Germany), Gost R52290-2004 (National
Standard of the Russian Federation)etc. were studied and additions were made.

Keywords: road signs, technical requirements, sign groups, sign types, sign names, sign sizes, images, numbers, traffic incident, standard, indi-
vidual design, size.

Introduction

Today, in the conditions of Uzbekistan, if it is given numbers of road safety at the level of the Republic, in the year 2021 (2020), 10225 (6983)
road traffic accidents occurred, where 2,423 people died (1,962), and the number of victims is 9,227 (6,591) [1]. For comparison, the number
of people who died due to COVID-19 in Uzbekistan from March 2020 to the present day is 1637 [2]. It is a sad fact that the number of people
killed due to road traffic accidents in one year is high. For this reason, a number of practical works are being carried out in order to improve
this situation. Including State standards related to road safety are being studied and revised in order to achieve good results in the safety orga-
nization of road traffic. In this article by the authors «OzDSt 3283 Road signs. Information about the main changes and additions to the state
standard »General technical conditions» is presented [1, 2, 3, 10, 11].

Main part

O%ZDSt 3283 «Road signs. General technical conditions» structures before and after changes to the state standard in accordance with the
study of the experience of foreign countries and the requirements of OzDSt 1.10 are presented in Table 1 below.

Table 1
Structure of the state standard before changes and additions | Structure of the state standard after changes and additions
— Scope of application — Scope of application
— Regulatory links — Regulatory links
— Groups, names, images — Groups, names and sizes of road signs
— Special design features — Individual design road signs
— Technical requirements — Technical requirements
— Requirement for reflective film to be applied to the sign — Requirements for refiective film for road signs
— Physical and electrical testing methods — Methods of physical and electrotechnical testing of road signs
— Test photometrics and color scale — On road signsphotometricsand color size testing
— Transportation and storage in transport — Transportation and storage of road signs in transport
— Manufacturer’s warranty — Manufacturer’s Warranties
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Table 1 (continuation)

Structure of the state standard before changes and additions

Structure of the state standard after changes and additions

— Appendix A(Required) Character images, numbers and
names

— Annex B (Mandatory) Location of symbols on the image
scale grid

— Appendix C (Mandatory) Fonts in scale grid

— Appendix D (Mandatory) Entries on individually designed
characters

— Appendix E (Mandatory) Parameters used in characters by
character size types

— Appendix F (For Information) Individualexamples of
designable character composition

— Annex G (Mandatory) Road signs pictures

— Appendix H (Mandatory) To tourism and sports
facilitiesicons of related object images

— Bibliographic information

— Appendix A(Mandatory) Road sign images, numbers and
names

— Appendix B (Mandatory) Road signsposition of the image
on the scale grid

— Appendix C (Mandatory) Fonts in scale grid

— Annex D (Mandatory) Inscriptions on individually designed
road signs

— Appendix E (Mandatory) Parameters and types used in road
signs

— Appendix F (For Reference) Examples of individually
designed road sign compositions

— Appendix G (Mandatory) Plates with images of road signs
— Appendix H (Mandatory) To tourism and sports
facilitiesicons of related object images

— Bibliography

— Bibliographic information

From Table 1, it is seen that in the structure of the state standard after changes and additions, the word signs in accordance with the require-
ments of OzDSt 1.10, the word road signs, the word special design signs are used individually to the word designable road signs, the word in-
dividual to the word individually and the words picture of road signs to the words image of road signs andin case the bibliography is added

changes have been made.

It is provided detailed information on the changes and additions to the state standard below:

— all clauses of the standard, which indicate the scope of application, were fully covered, and general information was given on the re-
quirements set by this standard;

— 2 paragraphs with references to normative documents were updated to the status of 2022 and references to newly applied normative
documents were cited;

— after studying the standards of foreign countries, definitions of the main terms in the text of the standard were given, and new types of
signs were added to the groups of road signs.

Below Road signs newly included in the state standard OZDSt 3283 «Road signs. General technical conditions» are listed:

— 6 new signs added to the group of warning signs;

>

< J X /

Sign 1.25.2Downflying
birds

Sign 1.25.3 Rodents
and reptiles

Symbol 1.31.4 Symbol 1.31.5 Sign 1.34 Roadway
Direction of ~ Direction of crossing area
turning turning

Sign 1.36 The area

where pedestrians

can walk from the
side of the road

— 8 new road signs added to the group of concession signs;

A AN A A

Symbol 2.3.3 Symbol 2.3.4 Symbol 2.3.5 Symbol 2.3.6 Symbol 2.3.7
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LAWY

Symbol 2.3.8 Sign 2.3.9 Sign 2.3.10
Secondary connection

— New road signs added to the group of prohibitive signs — 1;

STOP

NAZORAT

Symbol 3.17.3
Control point

— Updated road signs in the group of commanding signs — 2 [5];

Symbol 4.1.2 Symbol 4.1.3
Move to the right Movement to the left

— New road signs added to the group of informational signs — 12;

PEE

Symbol 5.15.4

Symbol ~ Symbol5.15.2  Sign 5.15.3

Electric Sign 5.20.4* Direction indicator for turning or turning
5.15.1 Surface Underground . ;
. . . . supportableparking on parts of roads that do not intersect at the same level
Paid parking parking parking lot space

O'ZBEKISTON

Symbol 5.20.6 Sign 5.42 Movement
In areas maximum speed to the right at a red Sign 5.43 School
limit light

Icon 5.20.5*
Service area
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Symbol 5.46 . Symbol 5.8.7
.19.4D . . .
Sign 5.19.4 Dead end The direction of movement on the strips

Emergency parking

— 15 new road signs added to the group of service signs;

ﬂh % RADIO
800 m 500 m 600 m 100 m» e

300 m
Icon 6.3.2*A
. Icon 6.3.3*Electric  Icon 6.16 Icon 6.17 . .
multi-purpose con 'ec ne.teon . con Icon 6.18 Radio Sign 6.19 Icon 6.20
as station for car charging Bathing Department of communication mosque Church
g branch basin Internal Affairs
cars
300 m 300 m 300 m QO'RIQXONA
. . . . . Sign 6.26
Icon 6.21 Sign 6.22‘ Railway S1qn 6.23 Mark 6.24 Market ‘S1gn 6.2‘5 Tourist Protected nature Icory 6.27
Temple station Airport information center area Scenic spot

Icon 6.28
Architectural

monument

— 7 new road signs added to the group of additional information signs;

01/ 000 MMM
=) e 01/ M 000 MM FAGATXIZMAT |
s TA X1 AVTOMOBILLARI

Icon 7.25 Service Symbol 7.26

Sign 7.4.9 Sign 7.4.10 Type of _ Symbol 7.24
. . Registration number of .
Type of vehicle vehicle the vehicle Onlycarsfor Nonviolence

i

JuR A (m
I_ _f 1) &

Sign 7.13 Main road direction Symbol 7.23 Switching in turn

L.
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— Temporary road signs — 25.

AAAA&A

A

1.8,1.15-1.17,1.18.1-1.18.3, 1.23,1.30, 1.32, 2.6, 3.1, 3.2, 3.11-3.16, 3.18.1-3.20, 3.22, 3.24
Background yellow was in color temporaryroad signs

New triangular road signs 1.32-1.36 included in the standard and changes to road signs 2.3.1-2.3.10 (in the old standard were 2.3.1-2.3.3)
The applicable dimensions are indicated in Table 2 Corrections and additions have been made.

R45 §

Fig. 1. Dimensions of triangular road signs

Table 2. Dimensions of road signs (see Figure 1) Dimensionsin millimeters

Character number Types A R
I 700
1.1,1.2,1.5-1.7,1.9-1.14, 1.16, 1.20-1.22, 1.24-1.30, 1.32- I 900
1.36,2.3.1-2.3.10, 2.4 I 1200
I 700 45
1I 900
1.8,1.15,1.17-1.19, 1.23 I 1200
v 1500

Explanation: for traffic sign 1.23 used to mark the lanes where short-term maintenance is being carried out, the value of A is 550mmcan
be reduced to [4, 5, 6, 7].

New 3.17.3 circular road signs and numbers included in the standard have been amended and 4.6, 4.6.2-4.6.6, 3.17.2 road signs have been
omitted from the table. The dimensions are indicated 3 Corrections and additions were made to the table.
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Fig. 2. Circular road signs dimensions

Table 3. Dimensions of road signs (see Figure 2) Dimensions in millimeters

Character number Types D, mm
I 600
2.6,3.1-3.9,3.11-3.16, 3.18.1-3.19, 3.21-3.23, 3.25-3.33, 4.1.1-4.3 11 700
111 900
3.10, 4.5, 4.6, 4.6.1-4.6.6 11 700
II 700
3.17.1-3.17.3, 4.7, 4.8 I 900
I 600
11 700
3.20, 3.24 T 900

v 1200

Explanation: 3.27-3.30 for traffic signs, the size of D is 250 mm is reduced to [4, 5, 6, 7].

The new road signs square-shaped road signs 1.31.4-1.31.5, 5.15.1-5.15.4, 5.19.4 in the rectangular vertical format included in the stan-
dard and the numbers of them have been changed and the road signs 5.8.2-5.8.6, 5.35-5.37, 5.10.1-5.10.4, 5.44, 5.45 have been dropped in the
table. 4 Corrections and additions have been made to the table, which indicate the dimensions used in | symbols

B

Fig. 3. Dimensions of square road signs
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Table 4. Character sizes (see Figure 3) Dimensions in millimeters

Character size Types B R
I 600
2.1,2.2,2.7,5.5,5.6,5.16.1, 5.16.2, 1.31.4-1.31.5, 5.18, 5.15— - 200
5.15.4,5.19.1-5.19.4,7.13
111 900
II 700
5.35-5.37,5.8.2-5.8.6,5.9-5.11.2, 5.44, 5.45,7.1.2
111 900
45
I 600
5.17.1-5.17.4,5.40
II 700
1200
5.20.3 i Not less
5.29.1 - 350

Note: It can be reduced to 350 mm for B size of road signs 2.1 and 5.15. The radius has to be 20 mm [4, 5, 6, 7].

New 1.31.6 rectangular bed included in the standard 1.34.1-1.34.2 road signs with changes to road signs and sizes show the dimensions
used in road signs in accordance with Appendix E. 5 Corrections and additions were made to the table.

Fig. 4. 1.34.1-1.34.3, 131.6 sizes of road signs

Table 5. Dimensions of road signs (see Figure 4) Dimensions in millimeters

Character number Types H B

I 500 1160, 2250

1.31.1-1.31.3,1.31.6
11 700 1625, 3150

Note: The «H» dimension for road signs II type can be reduced to 460 mm [4, 5, 6, 7].

The new road signs 6.15-6.28 in the rectangular vertical format included in the standard and the numbers of them have been changed and
the road signs 4.9.1-4.9.3, 5.20.6, 7.23 have been dropped in the table. 6 Corrections and additions have been made to the table, which indi-
cate the dimensions used in [ symbols.
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A 4 E/

Fig. 5. Dimensions for road signs in rectangular vertical format

Table 6. Dimensions of road signs (see Figure 5) Dimensions in millimeters

Road sign number Type dimensions H B R
5.1-5.4 111 1350 900
4.9.1-4.9.3,5.12-5.14,5.38, 5.39 I 900 600
7.23 I 900 600

II 1050 700 45
6.1-6.28 111 1350 900
5.20.6 v 2250 1500
5.34.1,5.34.2 v 2000 1500

Note: For road signs 5.12-5.14, 5.38,5.39 N and V dimensions can be reduced up to 800 and 500 mm respectively. For road signs Lighlet
inside sign radius R can be increased up to 100 mm [4, 5, 6, 7].

A new rectangular horizontal format included in the standard 7.4.9-7.4.10, 7.24-7.26 by adding road signs and adding existing 5.8.7 road
sign and removing road sign 5.8.3 showing the dimensions used in road signs in accordance with Annex E7 Amendment to the table and
manual additions have been made.

L)
I’|F
'fl -
i)

Fig. 6. Dimensions for road signs in rectangular horizontal format



“Young Scientist” « #27 (474) - July 2023 Technical Sciences | 25

Table 7. Dimensions of road signs (see Figure 6) Dimensions in millimeters

Character number Type dimensions H, mm B, mm R
1.4.1-1.4.6,7.1.3,7.1.4,7.2.2-7.12, L 300 000
7.14-7.21,7.24-7.26 11 350 700
) T ) 111 450 900
II 350 1050
5.7.1,5.7.2,5.22,5.23,5.29.2,5.33,5.32.1-5.32.3 T 450 1350
II 700 1400
5.8.1,5.8.7,5.8.8 T 900 1800 v
5.28 II 200 300
) 111 350 450
5.29.2 II 350 700
I 300 600
II 350 700
7.1.1,7.2.1,7.12 T 450 900
v 600 1200

Note: 5.8.1,5.8.7, 5.8.8, if the road signs indicate the direction of movement for two lanes: B for II scale road signs can de reduced up to
930 mm, for ITI scale road signs can be reduced up to 1200 mm [4, 5, 6, 7].

If traffic directions in 4 or more lanes are in road signs 5.8.7, 5.8.8, V dimension for road signs II type can be reduced up to 465 mm, for
road signs III type can be reduced up to 600 mm, where more than three bands are counted for each band [8, 9]

For road sign 5.28

— If more than two numbers are given in the sign, then for each number B dimension for road signs II type can be increased up to 135
mm, for road signs III type can be increased up to 180 mm respectively.

— Ifin road sign one or two numbers and abbreviation of the organization, dimension B is selected in three ways.

— For road signs 7.4.1-7.4.10, the size H is increased by 1/3 [8, 9].

Results and discussion

Organization of traffic safety on highways is becoming one of the most important problems today. The amount of damage caused by the car
to the environment is increasing day by day, and the main reason is that many people suffer and die as a result of traffic accidents on the roads.
Despite a number of measures taken to prevent traffic accidents, their number cannot be reduced. This makes it a task for experts that it is nec-
essary to take a very serious approach to road safety problems.

Extensive organizational and practical work has been carried out in recent years in our country in the field of improving the road safety
system.

At the same time, despite the measures taken, the number of road traffic accidents leading to death is still high, indicating the need for rad-
ical reform of the road safety system.

In particular, full coordination of road infrastructure with the modern requirements of ensuring traffic safety, establishment of an effective
system aimed at early prevention of violations in this area, as well as wide introduction of digital technologies that exclude the human factor,
compliance with regulatory requirements changes and additions are required.

Conclusion

In conclusion, it can be said that as a result of a number of reforms being carried out in our country, changes and additions are made
to many regulatory documents. OZDSt 3283 «Road signs. Amendments and additions to the »General Technical Conditions» standard,
which are important problems of today, include charging points for electric cars, multi-storey parking lots, notifying drivers of limited speeds
through informational signs, ecology and animal safety, passenger and are road signs informing drivers about service services.
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The level of study of the factors causing wheel track deformations
and cracks in asphalt concrete coatings
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The article analyzes the causes of rutting and cracks that occur in asphalt concrete roads.
Keywords: asphalt concrete pavement, irreversible deformation, road surface, materials, construction, gauge deformation, cracks.

he problem of formation and elimination of rut deformations

and cracks in asphalt concrete pavements has been considered
one of the most important issues for road engineers in many coun-
tries of the world for a long time. Data analysis shows that wheel track
deformation and the formation of cracks account for 20%-35% of all
reasons for the decrease in traffic performance of highways [1]. The
deformations and cracks of the wheel tracks on the highways occur
for 3-5 years after the highways are put into operation, and as a re-
sult of the high-speed and long-term movement of cars on the roads,
road traffic accidents are more often observed on the roads with the
deformations of the wheel tracks of 15-17 mm [1,2].

To date, many researches abroad as N.N.Ivanov, A.K. Birulya,
A.M. Boguslavskyi, B.I Ladygin, N.Ya.Kharkhuta, A.P. Vasiliev,
LA Zolotar, V.D.Kazarnovsky, M.S.Koganzon, A.V.Rudensky,
A.V.Smirnov, Yu.M. Yakovlev, A.N.Alexandrov, M.G. Goryachey,
AN.Elgonov, B.V.Justareva, S.Yu.Kanygin, G.N.Kiryukhin,
Z.A. Mevlidinov, A. A. Negomedzyanov, V.M. Smirnov, A. V. Edelman,
Vatanata, Veverki, Gshwendt, Finn, Husheka, in Uzbekistan as
N. Makhmudov, A.F. Sulaymanov and others [1,2,3,4] have been con-
ducted to study the causes of deformations and cracks in highways.
They studied the process of formation of residual deformations on
roads with asphalt-concrete pavement as a result of the effect of high
air temperature and traffic volume with different components.

The road surface receives various static and dynamic effects from
the wheel load of motor vehicles. The horizontal displacements that
occur during braking and acceleration in the upper layer of the road
surface lead to the appearance of waves that participate in the for-
mation of irreversible deformations associated with the magnitude

of the traffic impact. Vertical deformations of asphalt concrete pave-
ments lead to stresses that penetrate deep into the road structure.
The greater the specific pressure from the wheels of vehicles on the
road surface and the smaller the area of its footprint, the higher the
probability of formation of wheel footprint deformation in the pave-
ment.

Wheel track deformations and the formation of cracks in as-
phalt concrete pavements also depend on the type of asphalt concrete
pavement laid, and are different for different types of pavements.

b type (mixed 1) — 18,3 mm

b type (mixed 2) — 8,3 mm

A type-6.7 mm

Crushed limestone-mastic asphalt concrete — 2.7 mm.

In the case where the wheel track deformations on asphalt con-
crete pavements exceed the values given in Table 1, the traffic safety of
vehicles is affected, and repair work is determined according to [10].

Asphalt concrete pavement receives various static and dynamic
loads from vehicle wheels during movement of heavy vehicles, hor-
izontal stresses occurring on the pavement surface of heavy vehicles
during braking and acceleration, formation of residual deformations
in the pavement as a result of the influence of high summer air tem-
peratures, and the long-term effects of these processes causes wheel
track deformations to appear under it.

Data analysis shows that, like many other deformations, the for-
mation of wheel track deformation and cracks are caused by two neg-
ative factors:

external factors — impact of load, climatic factors, air tempera-
ture and sunlight, moisture of soil layer;
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Fig. 1. Wheel track deformation in asphalt concrete pavement

Table 1
Wheel track repair
Road category Types of coating | Wheel track depth, cm | Wheel track length, m period (from the
specified time) days
LI, 1° A b More than 2- cm Longer than 7- m 5
1I b More than 2,5- cm Longer than 7- m 7
111 B, I More than 3- cm Longer than 9- m 10
v il More than 3- cm Longer than 9- m 14

internal factors — physical and mechanical properties of the
structure, resistance to displacement, condition of the coating struc-
ture, strength and level of density.

Asaresult of the continuous movement of heavy sports vehicles on
asphalt concrete pavements in one track during high air temperature,
it has a direct effect on the appearance of wheel track deformation in
the pavement, and the depth of the resulting wheel tracks is found by
the following formula [4]:

he=a*Nb % T

here:

N — the number of heavy goods vehicle passes. car/day

T — asphalt concrete pavement temperature C°.

b — the coefficient of increase of load.

(1.1)
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Fig. 2. Cross-sectional diagram of wheel tracks
on pavement resulting from the impact of light
vehicles

aand Q — correlation coeflicient of the size of wheel tracks on as-
phalt concrete pavement.

Although several other researchers who conducted scientific
work in this field [5] emphasized that the movement of light vehicles
does not have a significant effect on the deformations of wheel tracks
and the formation of cracks in the asphalt concrete pavement, it is
necessary to take into account the effect of the erosion of the coating
during the movement of light vehicles on the road surface, because
on highways light vehicles make up to 80% of the total number of
cars in motion. For this reason, several researchers have studied the
effect of light, heavy and different types of trucks on the formation of
wheel track deformations in asphalt concrete pavements (figures 2,
3and 4) [9].
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Fig. 3. Cross-sectional diagram of wheel tracks
on pavement caused by heavy vehicles
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Left and right side of the wheel axle

Fig. 4. Diagram of the cross-section of the wheel
track on the pavement as a result of the impact
of vehicles heavier than the calculated value

The amount of deviation of the wheel tracks caused by the load
applied to the pavement during the movement of various vehicles is
shown (Fig. 5).

Analysis shows that the depth of wheel marks on the pavement as
a result of the forces falling from one light vehicle is 0.045 mm, and
as a result of one heavy vehicle is 0.26 mm, which is 5 times more
than the specified value. Due to the fact that the amount of load fired
by Bita from heavy taransport increases by 1.25 times the specified
value, the wheel marks on the coating will increase to 0.32 mm in
size.

According to the analysis of the obtained results, the effect of
the load falling from the vehicles on the pavement increases, and
this leads to an increase in the deformation of the wheel track in
the areas where the vehicle moves. As a result of exceeding the cal-
culated load from the vehicle, the formation of wheel marks on the
pavement increases by 22%, which leads to a decrease in the ser-
vice life of the pavement [9]. For these reasons, the correct cal-
culation of the layer thicknesses in the design of the road surface
requires the development of design solutions with the correct selec-
tion of the properties of the binding and filling materials in the as-
phalt concrete. In addition, it shows the need to take into account
the design of a separate carriageway for heavy vehicles and a sep-
arate carriageway for the movement of light vehicles in the design
of highways.

Exceeding the calculated load affects the appearance of deforma-
tions and distortions in the road surface, which requires further im-
provement of the calculation and design methods of the asphalt con-
crete mixture.

The bottom layer of the asphalt concrete pavement serves as a
load-bearing layer of the road surface and increases the resistance to
the formation of plastic deformations under the constant influence of
traffic loads and high summer temperatures. For this reason, large-
grained dense and large-grained porous polymer asphalt concrete is
used in the design of the lower layer of the pavement.

The upper layer of the coating (together with the covering layers)
should ensure the load-bearing capacity of the road and be resistant

Left and right side of the wheel axle

Fig. 5. Diagram of the cross-section of the wheel
track on the pavement as a result of the impact
of vehicles of different weights:

1 — passenger car;

2 — a vehicle that does not weigh more than the
calculated value;

to plastic deformations during the movement of vehicles. It is recom-
mended to use dense fine-grained or large-grained polymer asphalt
concrete in the construction of this type of pavement.

Asphalt concrete pavement made of such compositions is char-
acterized by resistance to plastic deformations, and they are recom-
mended for use in the lower and upper layers of pavements [8].

When analyzing the causes of wheel track deformations and
cracks formed in asphalt concrete pavements, the physical and me-
chanical properties of the materials used for pavement construc-
tion are taken into account. Pavement materials must withstand
the complex effects of mechanical loads during operation, changes
in humidity, temperature, the effects of salts and gases, and the
combined effects of variable freezing and thawing during the ser-
vice life. Therefore, in the upper layers of this type of pavements,
crushed-mastic asphalt concrete with a granular size of 15-20 mm
is used.

The evaluation of the road yield under the influence of the
above-mentioned factors makes it possible to determine the main in-
dicators representing the strength of the pavement. As a result of the
stresses that fall from the vehicle wheel to the asphalt concrete pave-
ment under the influence of vertical load, deformations of the wheel
track appear in the layers of the road surface and on the edge of the
road. If these stresses exceed the compressive strength of the mate-
rial or given soil, rut deformations will gradually develop from re-
peated loadings due to permanent disequilibrium. As a result, the
road surface begins to deteriorate. The causes of the resulting defor-
mations and breakdowns are design errors, technological deficien-
cies in the construction process, defects in repair and maintenance,
road use conditions, natural and climatic factors, and the occurrence
of wheel track deformation on highways is mainly caused by the in-
fluence of heavy trucks and climatic conditions [4].

Research on the causes of wheel track deformations and cracks
in asphalt concrete pavements, as well as the calculation of asphalt
concrete composition, is in the way of deepening the theoretical
basis of the application of this type of pavements. The task of these
studies is to study the laws that ensure the operation of the road
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surface in real conditions and to develop a calculation method that
increases the reliability of the road surface designed on the basis
of these laws and extends their service life. In the performance of
these tasks, the theoretical dependences are successfully solved only
when the design parameters are included in the design parameters
corresponding to the specific conditions under which the roadway
is being designed.

As a result of the conducted research, the study of the main rea-
sons for the formation of wheel track deformations and cracks in as-
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AHanus metopa NYyATPY3UKN ANA NOJIYy4eHUA CTEKNIONJIaCTUKA U 0c06eHHOCTH npouecca

Gepnopos VBaH MeTpoBuy, CTyAeHT
MOCKOBCKMit rOCYAapCTBEHHbII TEXHONOrMYECKIit yHUBEpCUTET «CTaHKUHY

KOMHOSI/ITHbIe MaTepI/IaHbI, TaK>Xe 3BECTHbIE€ KaK KOMIIO3UTHI,
HPEeNCTAB/IIOT COOOII COUeTaHye ABYX WM Oojee KOMIIO-
HEHTOB, IJIe BXHO NIPABUIbHOE KONMMYECTBEHHOE COOTHOLIEHIE
Me)K]Iy HUMMN. Ba)KHO IIOHMMAaThb, 4YTO yCHeH_[HOC COYeTaHne KOM-
IIOHEHTOB JJO/DKHO PUBOJMTH K CYHEPTeTUIeCKOMY 3 deKTy, Ko-
TOpBIIl HEBO3MOXKHO IpefcKasaTh 3apanee. OOBIYHO OLMH KOM-
[OHEHT BBICTYIAEeT B PO MAaTPHULbl, GOPMUPYS HENPEPHIBHYIO
¢asy, B TO BpeMs1 KaK IPyroit KOMIIOHEHT sIB/IeTCS HALIOMHUTETIEM.
Mexpy HUMM CO3fjaeTcsl aire3OHHOE B3aUMOJeICTBUe, 0bec-
Ie4ymBarouiee CTpYKTypHyIO LETOCTHOCTh KOMIIO3UTHOTO MarTe-
puana [1].

CywjecTByeT WMPOKMIT CHEKTP apMUPYIOLIUX HALOMHUTEIIEN,
KOTOpre MOI'YT 6bITb OpraHV[‘{eCKI/IMI/I 150)848 HeOpI‘aHI/I‘{eCKI/IMI/I 110
cBoeil mpupoge. K opranmieckum apMupyoOIM HaIOTHUTEIAM
OTHOCATCA CBerBbICOKO-OpMeHTI/IpOBaHHin{ IIO/IMOTUIEH, IIO/IN-
aMUIbl, IIOIMMMUIbI U TIO/TVIBUHJIOBBIN CHI/IPT. HeOpI‘aHI/I‘{eCK}/Ie
ApPMUPYIOLIEe HATIOJHNUTEN BK/IIOYAIT CUIMKATHBIE, YI/IEPOHbIE
1 6a3a/IbTOBbIE BOTIOKHA.

Cpenyt Bcex apMUPYIOLIMX HAIOTHUTENell Hauboree pacpo-
CTpaHeHbl CTEK/IIHHBIE BOJNOKHA. VX IIPOM3BOICTBO COCTaB/IAET
6onee 87% ob1ero o6beMa B MUPOBOJT MPOMBIIITIEHHOCTH. [10-
HY/LIPHOCTb CTEK/IAHHBIX BOIOKOH OODBACHACTCA UX JOCTYIHOM
CTOMMOCTBIO ¥ OTIMYHBIMU 3KCIUTYaTal[MOHHBIMYU XapaKTepUCTH-
KaM, TAKUMM KaK HU3Kast IVIOTHOCTD, BHICOKAS XMMIIeCKast CTO-
KOCTb J1 yCTOIYMBOCTD K BBICOKIM TeMIlepaTypam [2].

CBOIICTBa I Ka4eCTBO CTCK/LIHHBIX BOJIOKOH B 3HAUNMTE/IBHOIL
CTeIleHN 3aBUCAT OT UX cocTaBa. CoCTaB CTEK/IAHHBIX BOJIOKOH UT-
PaeT BaXXHYIO pOJIb B MX B3aMMOJIEVICTBUM C OKPY>KAIOLIel CPefoi,
0COOEHHO C BIIAroil, a TaKKe B ONPENeTeHMM TeMIepaTypPHBIX
YCTTOBMI 9KCIITyaTallUy U TIPOLIECCOB MepepabOoTKI Py HPOU3BOJ-
CTBe APMUPYIOLINX HATIOTHUTETIEI.

IIyntpysusa npepncrasisger coboil addeKTUBHbII MeTOof Ipo-
M3BOJICTBA HENIPEPBIBHBIX J/ITHHOMEPHBIX JieTasIeil C IIOCTOAHHbBIM
ceyeHyeM. ITOT METOJ| [O3BOJLIET CO3HAaBaTh JEeTaly CaMoll pas-
JIMYHOJ TeOMeTPYY, OTKPBIBAs IIMPOKME BO3MOKHOCTH IS Pas-
JIMYHBIX TpYMeHeHnit [3].
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Puc. 1. Nonyyaembie uspenna nyntpysuei MeToA0M NyATpy3umn

B Havajte TeXHONOTMYECKOrO LMK/ VICIONb3YeTCA MpOLefypa
HPOTAIMBaHNSA 3apaHee CQOPMIPOBAHHOIO IIpempera depes
¢ubepsl, uTo ompefender GopMy cedeHUs AeTamd. ITOT METOR
CPaBHMM C IIPOLIECCOM SKCTPY3UU META/UIOB MM TePMOIUIACTOB,
IJle MaTepuas MpeccyeTcst Yepe3 CIewuanbHble GOPMBI s HOIy-
9eHMA HyXKHOI TeOMETPHIL.

Ha pucynke 2 moxasaHa CIeluajgbHAs IPOM3BOLCTBEHHAS
YCTAaHOBKA, MCIOIb3yeMas JIs M3TOTOBJIEHNA 00pasLOB OfHOHA-
TIPaBJIeHHOTO CTeKIommacTika. C MOMOIIbI0 JAHHON YCTaHOBKM
OCYIECTBIIACTCA IIPOLIECC CO3MJaHNUA O0OPasIoB C ONpefieNeHHOI
CTPYKTYPOIL I XapaKTePICTUKAMIL

I[Iporjecc M3roTOB/IEHNST OOPASLOB OCYIIECTB/SIETCS CIIENY-
To1IM 06pa3oMm:

— CreK/IOpOBYHT OTMATBIBAETCA C GOOMHBI | 1 IOffaeTCs B 1I0-
JIOTPeBAEMYI0 BAHHY 2 C CBS3YIOIIMM BEIeCTBOM, IJie IIPOMCXOMUT
nponuTKa. TeMIeparypa BaHHbBI IOANEPXKMBAETCS B [MAIA30HE
50-60°C.

— V3mMuiky CBASYIOMIET0 OTXKMMAIOTCS C IIOMOIIBIO BAJIKOB,
9TOOBI JOCTIYb ONTHMA/IBHOTO YPOBHSI IPOIMTKIAL

— TIponuTaHHbI CTEKIOPOBUHT TOAAETCS B (ubepy 4, Tre
TIPOMCXOJMT €ro BHITATUBAHME C IOMOIIbIO TAHYILEr0 yCTPOICTBA 5.

— Ilpoxops depes ¢ubepy, CTEKTOPOBMHT IIpHOOpETaeT Ke-
MaeMyio popMy U pasMepsL.

— 3aTeM Y/I0)KEeHHbIIT 1 IPOIMTAHHBII POBIHT 30KIIMAETCS TIIa-
CTUHAMY, YTOOBI 00ecteunTh QUKCUPOBAHHBIE Pa3Mepsl 00pasia.

Taxum 06pa3oM, JaHHBLI TpoLjecc obecreyrBaeT NOMydeH e 00-
PAasIOB C 3a/JaHHBIMU Pa3MepaMy 1 OTPefle/IeHHBIMY CBOJICTBAMI.

OCHOBHBIM KOMIIOHEHTOM TIpOliecca MyITPY3UU ABJIACTCSA
¢ubepa, KOTOPBIIT BBIIOMHSIET BAXKHYIO PO/Ib B TIpoLjecce Gopmu-

poBanus Marepuara. Ouyibepa IpeCTaBIeH Ha PUCYHKE 3 ¥ SIBIIA-
€TCs1 K/TIOYEBBIM 9/IEMEHTOM JIAHHOI TEXHOIOTHIL.

B maHHOI KOHCTPYKIMM (uabepa HPUCYTCTBYET pacIpeneni-
TenpHas wmta (1) ¢ MpOQUINPOBAHHBIMY OTBEPCTUAMMU-PUIIbE-
pamu, KOTOpble CIy>KaT [/l HIPOTSDKKI IPOMUTAHHbIX CBA3YIOMINM
BOJIOKOH (2). IIpomcxomut IpemBapuTeNbHBI OTXKUM CBA3YIO-
mrero. 3aTeM BOZIOKHA POXOAT Yepes TyOKy OX/TasK/aeMOlt TN ThI
(3) 1 momagaior B ropsAuyio 30Hy Marpuupl (5). TpeOyemast temme-
parypa BO3JIeliCTBIA 0becreunBaeTcsl BHEIHMMY HarpeBaTeIaMu
(8), xoHTpoOmMpyembiMu TepMomapoit (6). XomogHas 1 ropsdas
30HbI pasfie/ieHbl TeIOU30/ALMOHHBIM ctoeM (7). JKecTkocTb Ma-
TpULBl 00eCrevynBaOT CTanbHble KOMOHHBI (9). B manHO! KOH-
CTPYKIMJ MOXKET OBITb YCTAaHOBJICH JOPH, KOTOPBIII 00ecrednBaeT
00TeKaeMbllT TOTOK OPMEHTHPOBAHHBIX IPOIMTAHHBIX BOIOKOH Ha
XOJIOfHOM y4acTKe TpakTa GpopMoobpazoBanus [3].

V3penus, USTOTOBNEHHBIE METOROM IYITPY3UH, MMEIOT Ipe-
MMyLIeCTBA Mepefl TPAAULMOHHBIMU MeTofaMu GpopMoBaHust. Bos-
MO>XHbIE BBICOKIE 3aTPAThI Ha YCTAHOBKY KOMIIEHCHPYIOTCS PSLIOM
IIPENMYIIeCTB, CBOJICTBEHHBIX JAHHOMY IIPOLIECCY: TOYHBII KOH-
TPO/Ib HATSDKEHVS M OPUEHTALMM BOJIOKOH, TOCTOSIHHOE COZep-
KaHMe BOIOKHA B KOMIIO3MUTE.

[IpenmymiecTBa MeTOfa IyNTPY3UIL:

— BbIcTpOTa 1 9KOHOMUYHOCTB HPOLIECCa IPOU3BOACTBA.

— To4HBIT KOHTPOTb KOMITYECTBA OAABAEMOI CMOJIBL.

— Huskas CTOMMOCTD MaTepyana, TaK KaK MCIOMb3YeTCsl po-
BJHT BMECTO TKaHEII.

— BbIcoKas IpOYHOCTH 6arofapsi BBICOKOMY 06'beMHOMY CO-
JiepXKaHMI0 apPMUPYIOLINX MaTePUaIoB, a TAKXKe OPUEHTALUN BO-
JIOKOH BJIOJIb USJIE/ISL.

Puc. 2. llpon3BoAcTBeHHasA yCTaHOBKa ANA GOPMMPOBaHUA 06pa3Li0B OAHOHANPABNEHHOrO CTEKIONIACTMKA:
1 — KaTywWKN 1 POBUHT; 2 — pacnpefenuTeNbHble NANTbl; 3 — BaHHA CO CBA3YIOWMM; 4 — hunbepa ¢ HarpeBoM; 5 — TAHyLLee yCTPONCTBa;
6 — 0oTpe3Hoe yCTpoiCTBO
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Puc. 3. dunbepa (MaTpuua) NyNTPy3MOHHOrO arperata

— B03MOXXHOCTb IPOBOUTD IPOIUTKY CBA3YIOLMM B CIIELIN-
a/IbHOII 3aKPBITOIl KaMepe, YTO TO3BOJIET MUHIMUSUPOBATD BBI-
6poC TIeTy4NX BEILeCTB.

Hepocrarkn Meroga mynrpysum:

— OrpaHndeHHble BO3MOXXHOCTV CO3HAHMS JeTajell ¢ pas-
JIMYHBIM CeYeHIEM.

— 3HauMTe/MbHBIE 3aTPAThI HA HArpeB MPoIiecca.

[Ipodub U3 CTEKNOIIACTHKA, IPUTOTOBICHHDII METOLOM HyJI-
TPY3UI MMeeT CTIeRYIOuI cocTas [4]:

Honuagpupras cmona Distitron 1629V4 — 3T0 HeHacbILIEHHAsI
Ho/maUpHas CMOJIA /ST PYYHOI YKTAAKIL U PACIIbUIEH s, 0071afia-
F0ILas XNMIYECKOH CTOMKOCTBIO, OXO/ALIAs [Ist 00LIIero mpyme-
HEHIL.

Trignox C — 9T0 MOHO(YHKIMOHATIbHBII TIEPOKCHU, KOTOPDII
VUCIIO/Ib3YeTCs /IS CIIMBAHMS HATYPATbHBIX U CUHTETUYECKHX Kay-
YYKOB, & TAKXKE TePMOIUIACTUIHBIX IOTNONME(ITHOB.

Perkadox 16 — ato oprannyecknii nepoxcup tumna C.

BYK-996 —asto pucneprupyiomas fob6aBka B Takux ($opmo-
BOYHBIX CMeCAX, PeKOMEH/I0BaHHAs I AUCIePTYPOBaHMA HAIION-
HUTENA C LIe/bI0 YMEHbIIEHNS BA3KOCTH, 0CO6EHHO 3 (eKTIBeH
B cucteMax ATH ¢ BBICOKIM HATIOZTHEHMEM, He MOXET IIPUMEHATCS
B CMOJIaX C KOOA/IBTOBBIM YCKOPUTETIEM.

Tudpokcud anomunusi — HeOPraHMIECKOe COERAMHEHNE C XIMI-
ueckoit popmynoit Al(OH),. Benoe crynenncroe BelrecTso, mIoxo
pacTBOpMMoe B BOfie, 007aaeT aMOTEPHBIMI CBOVICTBAMI.

INT-PUL 24 — 310 BCIIOMOTaTelbHAsA TEXHONOTMYECKas I0-
6aBka, paspaboTaHHAs CIELUANbHO I MynTpysuu. [Ipemmy-
IIeCTBO 3AKMIOYAETCS B ONTVMMU3ALINY CKOPOCTH JIMHUM TIPY Ofi-
HOBPEMEHHOM CHIDKEHWI TATOBOTO YCWIVSI M M3HOCA MATPUIfBL.
Yiyduraer cMadnBaHue BOTOKHA, HATIOTHIUTENEN ¥ CMOJIBI IIPY Ofi-
HOBPEMEHHOM CHIDKEHUY BASKOCTU. CIIOXHAs TONMMepHas Mpu-
popa f06aBKM K TEXHOMOTMYECKOMY IIPOLIecCy He MellaeT BTOPO-
CTEIIeHHbIM OIIePALINAM, TAKIM KaK [IeKOPUPOBAHILE.

Kapbonam xanvuus (yemexucnolii kamvyuil) — HeOpraHude-
CKO€ XVIMITYeCKOe COeVHEHIIE, COMTb YTOIBHOI KICIOTHI 1 KaybIVsL.
Vlcronb3yeMplil B KadeCTBe HAIOMHUTENS M IIUIMEHTa, KapbOoHAT
Ka/IbLVsA HeOOXOMVIM IIPY IIPOM3BOACTBE HomuByuHMIXIopuza (PVC),
HO/MVMAUPHBIX BOTOKOH (KPUMILIEH, TABCAH, U T.I1.), IOHMOMeIHOB.

BaxHeMIIM MeTOROM /1Sl OTIpefieIeH s YIIPYIUX U CABUTOBBIX
MOJy/ielt MaTepuanoB SBMAETCA TPeXTOuedHOe M3rMOHOe WCIIbI-
taHue. OHaKO OCHOBHOII 11e/Ibl0 KOMITO3UIIVOHHBIX MaTepyajioB
SIBIISIETCS pa3pabOTKA CUCTEM, KOTOPbIE IO3BOJISIIOT OIPEIENUTD MX
9KCIUTyaTalYIOHHbIE XapaKTepUCTHUKM [5].

OrleHKa pe3y/IbTaToB M3TMOHBIX VCIILITAHNIL, aHAJIOTMYHO pac-
TSDHKEHNIO, TIPECTABIAET OIpefie/ieHHbIe CTIOKHOCTY U He BCerya
SABJISIETCST OUEBIFHOM. SHAYECHNST HATPY3KM 1 IIPOTH0a, ONydeHHbIe
B IIpOL|ecCe UCIBITAHMIT, CBA3AHBI C XapaKTePUCTIKAMI MaTepuaJIa,
TAKVMMM KaK IIPOYHOCTD ¥ YIIPyTVie KOHCTAHTBI, Yepe3 aHaMnTIde-
CKJe 3aBVICHMOCTH, KOTOPbIe OCHOBBIBAIOTCS HA IIPEATIONIOKEHMAX
¥ TUIIOTe3aX Y MOTYT OBITh IOABEP>KEHBI IOIPEIIHOCTAM.

VcnpiTanys o6pasuoB Ha usrub TpeOYIT CrelnanbHbIX Ipy-
CII0COO/IEHNIT, KOTOPBIE JO/DKHDI ObITH BK/IIOYEHbI B KOMIUIEKTALIIO
UCIIBITATEIbHBIX MAIIIVH, BK/IIOYas HACTOIbHbIE MOJEIN.

[ommepHsie KommosnunonHble MaTepuaist (IIKM) obmagaror
pasmu4HbBIMK  DM3UKO-MeXaHNYECKUMY XapaKTePUCTUKAMU, KO-
TOpble UTPAIOT BXKHYIO PO/Ib B X IPVMEHEHUI B Pas3lTIIHbIX OT-
pacnax. OKoHyYaTe/bHbIe u3fenns, usrorosnenHble 13 IIKM, yacto
HOJIBEPraloTCs 3HAYNTETbHBIM MEXaHNYECKVIM Harpy3KaM.

Vcnprranns [TKM BBITOTHAIOTCS C LIETDIO:

— IIpoBepKy COOTBETCTBIA TEXHOTOTMYECKOTO IPOIIecca;

— KoHTpor KadecTBa IpOAyKImi;

— TlonTBepKieHUsT COOTBETCTBUS OCHOBHBIM TPeOOBaHMAM
HaJIeKHOCTH;

— CpaBHeHusI MaTEPUATIOB MEXXIY COOOIT ¥ FPYTHe LeTI.

BhinoiHeHe TaKUX UCIBITAHMIT MMEET BaKHOE 3HaYeHNe s
obecrieyeHst KA9eCTBA ¥ HAEXHOCTY KOHEUHBIX M3MIENNIT Ha OC-
nose [TKM.

Vcnbitans 00pasioB CTEKIOIIACTUKA HPOBOAWIN HA pas-
poIBHOI MannHe «Instron-5582» mo TOCT-4648-2014.

BbiBoabI

Ha TIPOTSKEHMM HAIINX MCCHeHOBaHMﬁ MbI F}Iy60KO N3y9nimm
Pa3nMYIHbIE ACIIEKTHI KOMITO3UTHBIX MAaTE€PNAIOB. Mp1 paccmoTtpenn
OCHOBHbI€ NPUMHIUIIPI 1 aAre3MMOHHOE BSaI/IMOHef/ICTBMe B KOM-
nosutax. beio YAENE€HO BHMMaHIE Ka4Ye€CTBY U CBOIICTBAM CTEK-
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Puc. 5. Pe3ynbTaThl UCMIbITAHUII HA TPEXTOYEYHBII U3r1b

NAHHBIX BOJIOKOH, KOTOpbIe B 3HAYMTENbHON CTENEHM OIpesiess-
0TCS MIX COCTABOM.

MBI Tax>Ke U3Y4N/IN MPOLIECC M3TOTOBIEHN eTaIeH C MICTIONb-
30BaHMEM METOJia IIYITPY3VH, KOTOPBIL II03BOAET (OPMIPOBATH
JieTa/m IOCTOSIHHOTO cedeHyss. OCOOEHHO MHTEPEeCHBIM ABJIACTCS
Tnporecc pOpPMUPOBAHNSA CEYeHM leTau Yepe3 GpuIbepbl B HaYasIe
TEXHOJIOTMYECKOT0 IIMK/Ia. Mbl M3YYM/Iy IOC/IE0BATETbHOCTD OIIe-

JIureparypa:

PAIMit M TEXHOMOTMYECKUIT TIPOLECC, HEOOXOTUMBIIL /I MSTOTOB-
JIEHA KQ4Y€CTBEHHDBIX I[eTaHeI‘/‘[.

Harte nccnegoBanue mosBossieT 6oyee 11y60Ko ITOHATb 0COOeH-
HOCTU KOMITO3UTHBIX MaTep]/Ia]'IOB n OHT]/IM]/[sI/[pOBaTb Hpoueccm nx
HpOI/ISBOI[CTBa. Mbr CTPCMI/IMCH K paspa60TKe JTHHOBAIJVIOHHbBIX pe—
LIEHNIT, KOTOPbIe GYAIyT TONE3HbI B PASTMYHBIX TPOMBIILIEHHBIX

chepax.
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HOBBI 1 TexHonmoruu, 2009.— 732 c.



“Young Scientist” « #27 (474) - July 2023

Architecture, Design and Construction | 33

APXUTEKTYPA, IU3AVH M CTPOUTEINBCTBO

UccnepoBaHue akTyanbHbIX METOA0B U MHCTPYMEHTOB NPOABUXKEHUA
00beKTOB Xunow HeaBUXKMMOCTU Bnagueoctoka B 2022-2023 roaax

A6pocumos Makcum KoHCTaHTUHOBMY, CTYAEHT
HayyHblit pykoBoautens: ®anbko Jliogmuna HOpbeBHa, KaHAMAAT TEXHUYECKUX HaYK, OLEHT
BnapnBOCTOKCKMIA roCy[aPCTBEHHbIN YHUBEPCUTET

B cmamve asmop uccnedyem cocmosiHue cmpoumensHozo puika Bnadusocmoxa 8 2022-2023 200ax, a maxice akmyasnvHole 0715 3020 fe-

puoda memodvt U UHCIPYMEHMbL NPOOBUNEHUS HEOBUNKUMOCIU.,

Kniouesvie cnosa: memooo: u uHcmpymeHmbt I’IPOOBT,M‘CQHM}I, akmyasvHvle Menoosl npobeuﬁcenuﬂ, I’ZPO()BLM‘CEHME 00beKmMos HedBUNCU-

mocmu, HE@BLM‘CLIMOCWH), puiHoK Hedsuxcumocmu Bnaousocmoxa.

Cpem/[ TeHfeHIWi1 yieniero 2022 roga — MoBbILIeHNe 00BEMOB
CTPOUTENDbCTBA, HOBBILIEHNE KadecTBa IIPOEKTOB U aKTMBHOE
pasBuUTHE NIPUTOPOJHBIX TeppuTopuil BragneocToka. Mepbl mop-
JepKKM Ha (efiepalbHOM M TOCYZAPCTBEHHOM YPOBHAX, IIO
OIleHKaM CTIENMaIMCTOB OTPAC/M, OKa3aMliCh NefiCTBEHHO Pe3yb-
TaTUBHBIMU. [10ABUIICA KpeNKuil HOpMaTUBHO-TeXHUYeCKUiT QyH-
JAMEHT [/l MalI03Ta)KHOTO CTPONUTENbCTBA. PhIHOK HEJIBIKMMOCTI
ITpumMopckoro Kpas BerpeTun ymepmmii 2022 rog Ha sTaIe cTpe-
MuTenbHO Bospocutero pocra [1]. [To pannbM [Ipumopckcrara, 3a
TPY KBapTala CJAHO B 3KCIUTYaTaIMI0 CEMb THICAY MATHCOT CEMb
KBapTUp 0O0Liell IVIOMajbi0 IMEeCTbCOT NATHAECAT JeBATh TBHICAY
KBaJIpaTHBIX METPOB, Ha [IBAfLIaTh IIPOLIEHTOB OOJIbIIe, YeM B SH-
Bape 1 ceHTs16pe 2021 roza [2].

Yro xacaercst BragmBocToka, B stHBape 1 oktsa6pe 2022 rofa 00bEM
CTPOUTENBHBIX PabOT BO3POC BEBOE II0 OTHOLICHNIO K TOMY JKe IIe-
puony 2021 ropra. B T0 >Ke BpeMs CTaTyCTIKA MIMeeT OTHOCUTENBHO Heli-
TpaJIbHBII XapaKTep, KaK, HAIpyMep, B HEKOTOPBIX APYIUX CYObeKTax
Poccym. Ceityac pbIHOK HEBYDKIIMOCTY IeMOHCTPYPYET HOCTEIIEHHYI0
TeHJIEHIIMIO K Peabu/IMTaIiy, HO BCE ellje MIMeeT CUIBHBIN PaspbiB OT
nokasarernest 2019-2021 romos [3]. PaccMoTpeB cocTOsiHME pBIHKA
L. BrapmsocToka B 2022-2023 ropax, nepeiijieM K HEIOCPEICTBEHHOMY
VICCTIETIOBAHMIO AKTYa/IbHBIX METOI0B POJIBILKEHIIS HEIBIDKUMOCTI.

Bce MeToppl mpopBIDKeHNsT 00'bEKTa 3aCTPOIIKM MOXKHO pasfie-
JIUTD Ha TPY OOJIBIIVIX I'PYIIIIBL: IPOJBIDKEHNE B ceTyt VIHTepHeT, IIpo-
IIBJDKeHMe BHe ceTy VIHTepHeT, ¥ yHUBepcabHble METObI TIPOJIBI-
eHns. Hipke paccMOTpeHbI METOMBI M MHCTPYMEHTBI IPOABIDKEHIL

Tabnuua 1. CywecTsytowume MeToAblI U UHCTPYMEHTbI NPOABUKEHUA

MpopsuxkeHune B cetu UHTepHer

KauecTBeHHbI cailT 06beKTa HeBUXUMOCTH;
PasmelLeHne peknamHbix 6710k0B Ha PapnocT, LinaH 1 noxoxux nnathopmax;
KoHTekcTHas peknama B cet MHTepHerT;
My6nuKaums cTaTeil B UHTEPHET-U3AAHUAX;
PeknamHas paccbinka (3/1eKTPOHHAsA NoYTa, CMC);

Peknama B TMC-cuctemax.

HPEBEHTaLl,VIM Ha CTPOUTENIbHO-apPXUTEKTYPHbIX BbICTaBKaxX;

HapyxHas peknama;

MpoaBuxkeHne BHe UHTepHeTa

MopynbHas peknama B neyatHbix CMU;
My6aukauus crTateil B neyatHbix CMU;
MimupkeBas 1 nofapoyHas NpoLyKLUKsA, CBA3aHHAA C MPOEKTOM 3aCTPOMKK

YHuBepcanbHble MeToabl

bpeHAUHT 1 HEeAMUHT;
3anycKk peknamHbiX posnKkoB Ha TB, B KMHOTeaTpax U coLuManbHbIX CETAX;
Peknama Ha pagwuo;
3anyck ropsye TMHNUK.
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Yame Bcero, OfHONM KOMITAHMeE-3aCTPOIIIMKOM WIM areHT-
CTBOM HEABIDKMMOCTY IPUMEHSIOTCS Cpasy HEeCKONbKO Me-
TOJIOB U MHCTPYMEHTOB, IIOTOMY KaK B COBOKYITHOCT! OHU MMEIOT
GOMIBIINIT OXBAT AyAUTOPNUI, Yallle OOPAIAT Ha ce0s BHIUMAHIE
HOTEeHIMA/IbHBIX [IOKYIIaTeNell Kak B cety VIHTepHeT, TaK U 3a ee
npepenamy. [lo HabmoeHNI0, Yallie BCEro BCTPeYaeTcs Cefyomas
CBA3Ka METOJIOB Y MHCTPYMEHTOB TIPOABIDKEHUA.

OcrasbHbIe 5Ke METOfbl I MHCTPYMEHTbI IPOABIDKEHNS TUO0
HPUMEHSIOTCS CUTYaTUBHO, 1100 KpaitHe peako. Hekotopsie Me-
TOfbl U MHCTPYMEHTBI HPOABIDKEHNS MEPEXMBAIOT ITAIl BBIMIU-
PaHIST, IPAKTIYECK He UCTIONB3YIOTCS U He UMEIOT 9 eKTUBHOI
Pe3y/IBTATMBHOCTY B COBPEMEHHOM Mupe. PaccMoTpyM mpuse-
JICHHBIE BBILIIE METOJ[bI, KOTOPBIE, [0 HAG/TIOIEHIIO, Yallle OCTaTbHBIX
IPYMEHAIOTCS B HAllle BPEMsL.

JI1s1 KOMIIIEKCHOTO aHa/IM3a METONOB 1 MHCTPYMEHTOB IIPO-
IBIDKEHUs O0DBEKTa 3aCTPONMKM ObUIM BBIOPAHBI CIEyHOLVe
HOBBIE 3JaHIs 1 XKIJIble KOMITIEKCHI T. BrafuBocToka u 6nmsie-
KAIVX HACeJIeHHBIX IIYHKTOB, PACCMOTPEHO HA/IMUME Y JJAHHBIX
IIPOEKTOB BBINIEIIEPEYNCICHHBIX METOJIOB I MHCTPYMEHTOB IIPO-
IBIDKeHU. B KadecTBe 06bEKTOB MCCTIE0BaHMA OB BbIOPAHbI
JIeCSITh HOBBIX 37aHMIT I )KIJIBIX KOMIUIEKCOB, a B KA4eCTBE eVHMI]
U3MepeHNs CIeAyoNne: 1 — MeTOA/MHCTPYMEHT HCIIONb3yeTCs
B IPOABIDKEHNM 00DbeKTa, 0 — MeTOR/MHCTPYMEHT He VUCIIONb-
3yercs, MO0 WUCIONMb3YeTCs OMOCPENOBAHHO, MO0 YaCTUYHO.
JlaHHOE CpaBHUTENbHOE UCCTIEOBAHYIE TIO3BOTUIO PACIIPEEUTD

METOJIbI I MHCTPYMEHTDI IIPOJIBVKEHMA 110 CTENEHN MX IIpUMe-
HEHUsA, TO €CTb HACKOJIPKO YacTO MX MCIIONb3YIOT U UCIIONIb3YIOT
7 BoBce. Janee ObUT IPOM3BENEH MOACYET GATIOB U BBIBEIEHO
cpenHuit apupMeTIIecKuil oKa3aTe/b, KOTOPBIN HAILHO II0-
Ka3blBaeT IIPUMEHAEMOCTD, aKTYalbHOCTD JI BOCTPeOOBAHHOCTD
TeX VJIU MHBIX CIIOCO0O0B IIPOABIDKEHMUA. Pe3ynbrarhl IpencTas-
JIEHDBI HYDKE.

Kak ByfjHO 113 JaHHOI TaOIIIbI, Hat0 0JTee YacTO MPYMEHAEMbIMMU
METOflaMI ¥ MHCTPYMEHTaMU MPONBIDKEHNUs OObeKTa HeBIDKIU-
MOCTH ABJIAIOTCA KOHTEKCTHAA U Hapy>KHasA PeK/IaMa, pasMelleHue
Ha wiardopmax Paproct, Linan 1 Npoynx, a TakKe HeVICTBYIONIAs
ropsyas MUHUS — VIMEHHO 9TU Mepbl U CIIOCOObI exaT B dyHza-
MeHTe YCIENTHOTO TPOABIDKEHNUA CTPOUTENbHOrO mpoekTa. Hipke
IpefcTaBieHa TabmuLa, JEMOHCTPMpYIOLIAs caMble aKTyajbHble
CII0COOBI IPOIBIDKEHNIS 1 MX PEMTHHT B 0011[elT CICTEME.

B pesynmbrare peliTHHIOBOTO pacIpe/ie/ieHNs pe3yIbTaToB IIpe-
IBIYILETO aHA/IN3a YIA/I0Ch BBIJIETUTD TIATh CAMBIX TTOMY/IAPHBIX
U, CTIeflOBaTeNbHO, aKTYaNbHbIX METO/]a TPOABIDKEHNA. AKTyalb-
HOCTD X 3aK/IF0YAETCsA B JOBEPUY 3aCTPOVIIMKOB 1 ar€HTCTB He-
IBVDKMMOCTH K 9TUM METOaM, 4 TAKXKe OIBIT HAO/MIOeH s Jalile
BCETO MMEHHO 3TV METOABI U MHCTPYMEHTBI IIPOABVKEHUA MC-
TIONIb3YIOTCA W ABMAIOTCA 3aMETHBIMM JI/IA IIOTEHIIMAIbHOM ay/-
Topun npoekta. OHU 3apeKOMeHfoBamu cebs BpeMeHeM, U, 00b-
eKTUBHO, SIB/IAIOTCA Hambojee BHIATPLIIHBIMY B KOHKYPEHTHOM

6opsbe.

Ta6m4ua 2. HOHyHﬂprle MeTOoAbl U UHCTPYMEHTbI NPOABUIKEHUA HEABUKNUMOCTU

MeToAbl U MHCTPYMEHTbI

bpeHAnHT 1 HeNMUHT

KayecTBeHHbli caiT 06beKTa HeJBUKMMOCTH

KoHTekcTHas peknama B cetu HTepHeT

PasmelleHne peknamHbix 6710koB Ha Papnocr, LinaH v noxoxux nnathopmax

Peknama B T'MC-cucremax

Hapy)Has peknama

lpe3eHTauMs Ha CTPOUTENbHO-aPXUTEKTYPHbIX BbICTaBKAX

Peknama Ha paguo

3anycK peknamHbIX posMKOB Ha TB, B KMHOTeaTpax 1 CoLMaNbHbIX CETAX

3anyck ropsyen AMHUM

Tabnuua 3. Pacyet peMTMHrOBOro BeCa MeTOJ0B U UHCTPYMEHTOB NPOABUKEHUSA

Metop Cymma nokasarenemn CpepHuit noKasarenb
bpeHpuHr 1 HeliMUHT 7 0,7
KauecTBeHHbI cailT 06beKTa HelBUXUMOCTH 9 0,9
KoHTekcTHaa peknama B cetu HTepHeT 10 1
PasmelieHune peknamHbix 610k0B Ha ®PapnocT, LuaH 10 1
1 MOX0XMX nnatcdopmax
Peknama B TNC-cuctemax 2 0,2
HapyxHasa peknama 10 1
[pe3eHTaLMs Ha CTPOUTENbHO-aPXUTEKTYPHbIX BbICTaBKAX 3 0,3
Peknama Ha paguno 2 0,2
3anycK peknamHblx ponnKoB Ha TB, B KMHOTeaTpax v counanbHbIX 6 06
ceTax
3anyck ropsyen TMHUK 10 1




“Young Scientist” « #27 (474) - July 2023

Architecture, Design and Construction | 35

Tabnuua 4. PeNTUHT aKTyanbHbIX UHCTPYMEHTOB U METOA0B NPOABUNKEHUA

MeTopa / NHCTPYMEHT NPOABUKEHUA CpegHuit 6ann Mecro B peitTuHre
KoHTekcTHas peknama B cetu NHTepHeTt 1 1
HapyxHas peknama 1 2
3anyck ropsyen NMHUM 1 3
PasmeleHne peknamHbix 6710k0B Ha Papnoct, LuaH 1 noxoxux nnathopmax 1 4
KauecTBeHHbIN cailT 06beKTa HeflBUXUMOCTH 0,9 5
BpeHAWHr 1 HeNMUHT 0,7 6
3anycK peknamHblx ponnKkoB Ha TB, B KMHOTeaTpax u coLmanbHblX CETAX 0,6 7
[pe3eHTaLua Ha CTPOUTENIbHO-aPXMTEKTYPHbIX BbICTaBKaX 0,3 8
Peknama Ha paguo 0,2 9
Peknama B TNC-cucremax 0,2 10

CregyromyyM maroM s 0OBeKTUBM3ALNK  IIOTyIEHHBIX
JaHHBIX CTIeflyeT M3y4YeHVe MHeHMA 9KCIePTOB Chepbl HeIBIDKY-
MOCTU ¥ XXWUJIOTO CTpouTenbcTBa BragmuBoctoka u Ilpumopckoro
Kpasi. Beum nccmenoBanbl MHGOPMALMOHHBIE PeCYPCh, HAYYHO-T10-
IIy/ISIPHbIE CTATBU Vi MHTEPBBIO C 9KCIIEPTaMIl BBIOPAHHOI OTPACIn.
Taxoke BbIfiefIeHO MX MHEHMe IO [OBOJly TeHJEHIMIT Ha PbIHKe He-
JBIDKMMOCTYL M TOTO, KaKie K€ MeTOfbl Hambosee MOIY/IIPHbI
n aKTyambHbl B 2022-2023 ropjax. Pesynbrarbl nsydeHnsas MHEHUA
9KCIIEPTOB KPaTKO M3JI0XKEHBI U NIPECTABIEHbI B CPAaBHEHWI C BbI-
BEJICHHBIM PENTYHIOM METOJIOB ITPOJBIKEHISA HIDKE.

V13 BoILIIeIIpEICTAB/IEHHBIX JAHHBIX ObIT BBIBETEH 00beKTHBHbILI
PENTUHT aKTya/lbHBIX METOZIOB M MHCTPYMEHTOB IPOJIBVDKEHN
00'beKTOB HEIBIDKMMOCTH, TIPECTABIEHHBIN B Tabnuie Hivke. OH
IIpeCTaB/IsAeT U3 cebs COBMEIICHHbIe paHHee II0/TyYeHHbIe NaHHbIe
Y 3KCIIEPTHYIO TTO3UIVIO, KACAIOIMXCA aKTYalbHbIX METONOB 1 MH-
CTPYMEHTOB IIPOJBVKECHMSA HEIBYDKMMOCTH.

Cobpansl 00beKTHBHBIE JaHHBIE, KACAIOLINECS AKTYaIbHBIX Me-
TOZIOB IIPOIBIDKEHNST 0ObEKTA CTPOUTENBCTBA B Topofie Braauso-
croke. KoHTeKcTHas pekama B VIHTepHeTe, Hapy)KHas peKIama, ro-
psuas MMHMA, BBICOKOKIACCHBIN CcaliT U pasMelieHne Ha daprocr,

[Ivan n NpodYux caiTax — BOT 3a/I0T YCHEIIHOTO HPOJBIKEHNA
CTPOUTENBHOTO 00BEKTa.

B coBpeMeHHYI0 30Xy PBIHOK HEIBIKMMOCTU TIEpPeXUBAET
OOBEKTHMBHBII KpU3NC. BHENUIHeOMMTITIeCKMe 1 3KOHOMIYECKIie
OCII0)KHEH TIOBJIEKIN 3a CO0011 Kap/yHAIbHBIIT cOOI BO BCEX IIPO-
teccax orpac/m. HecMoTpst Ha Kpusic, iepe6ou ¢ HoCTaBKaMu Tex-
HUKM ¥ CTPOUTEIbHBIX MATEPUAJIOB, B TAKOI C/I0KHBII BPEMEHHOM
TIEPYOf, OJHMM U3 CaMbIX I7IABHBIX YCIOBMI YCIIEITHON KOHKYPEH-
TOCIIOCOOHOCTH M pean3alyy MPoeKTa BCe ellle OCTANCA Mapke-
TUHI, 2 UMEHHO TIPOJIBVDKEHMNSA CTPOUTETLHOTO 00BEKTa.

Paccmorpensl akTyanbHble METOAbI ¥ MHCTPYMEHTBI MapKETHH-
TOBOTO IPOJBIDKEHNST CTPOUTEILHOTO 0OBEKTa, BBIABICHBI CaMble
TIONY/IAPHbIE CPEY 3aCTPONMIVKOB ¥ areHTCTB HENBVKMMOCTI
MepBI 11 CIIOCOOBI IIPOABIDKEHIA. B IeiicTBUTEIbHOCTY, JaHHBIE Me-
TOfbl AB/IAIOTCA JJOCTATOYHO OOIMMU ¥ PaHHee MCIIOb3YIOLiy-
Mucs, He u300peTeHnsmu 2023 rofa, M Bce JKe CTabJIBHOCTD MX
HO3UTUBHOJN Pe3yNbTaTUBHOCTY TOBOPUT O TOM, YTO, HECMOTDSA Ha
CTIOKHYIO CUTYAlMI0 B CTpaHEe ¥ Ha pbIHKE, IPOJBIDKEHME OCTa-
€TCsA 3a7I0TOM YCIIEITHOTO CYLIECTBOBAHMA CTPOUTENIHHOTO IIPOEKTa
u 6uzHeca.

Tabnuua 5. CooTHOLWEHME NONYYEHHbIX JAHHBIX U 3KCNEPTHOM NO3ULMK

PeifTUHT paHHero nccnefoBaHus bann JIKCNEepTHbIN PENTUHT
KoHTekcTHaa peknama B cetn MHTepHeT 1 KoHTekcTHaa peknama B cetn HTepHeT
HapyxHasa peknama HapyxHas peknama
3anyck ropsayei NMHUM KauecTBeHHbIN CailT 06beKTa HEABUKUMOCTH
PasmelueHune peknamHbx 610Kk0B Ha Papnoct, LinaH .
1 3anyck ropsayen MHum
1 MOX0XMX nnatopmax
KauecTBeHHbIN CailT 06beKTa HEBUKUMOCTH 0,9 BpeHAVHT U HEMMUHT
. PasmelieHune peknamHoix 6710Kk0B Ha Papnoct, Luan
BpeHAVHT U HEMMUHT 0,7 P P .
M NOXOXMX nnaTgopmax
3anyck peknamHblx ponnKkoB Ha TB, B KuHoTeaTpax u co-
yekp P P 0,6 Peknama B [MC-cucremax
LMANbHbIX CETAX
lMpe3eHTaLMs HA CTPOUTENbHO-APXUTEKTYPHBIX Bbl-
P P P yp 03 Peknama Ha paguo
CTaBKax
lpe3eHTauus Ha CTPOUTENbHO-aPXUTEKTYPHbIX Bbl-
Peknama Ha paguo 0,2 P P P yp
CTaBKax
3anycK peknamHbix ponnkoB Ha TB, B KMHOTeaTpax
Peknama B TMC-cuctemax 0,2 yekp P P
1 COLMANBHbIX CETAX
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Tabnuua 6. UTOroBbIN PeMTUHT aKTYabHbIX METOAOB U MHCTPYMEHTOB NPOABUMKEHUA

Metop / MHCTpYMeEHT MecTo B peitTutre
KoHTekcTHas peknama B cetv MHTepHet 1
HapyxHas peknama 2
3anyck ropsye TMHUK 3
KauecTBeHHbIN CailT 06beKTa HELBUKUMOCTH 4
PasmelieHune peknamHbix 610Kk0B Ha ®apnocT, LnaH u noxoxux nnatdopmax 5
BpeHAWHr 1 HeNMUHT 6
3anycK peknamHblx ponnKoB Ha TB, B KMHOTeaTpax v CoLMaNbHbIX CETAX 7
lpe3eHTaLMs HA CTPOUTENbHO-APXUTEKTYPHbIX BbICTAaBKAX 8
Peknama Ha paguo 9
Peknama B TNC-cuctemax 10

JIureparypa:

1. IIporHossl pa3BuTys pbiHKa HeABIDKMMOCTH Ha 2023 rop.— TexcT: anekTponusiit // Boctok-Menna: [catit].— URL: https://vostok-
media.com/news/2023-02-02/vladivostokskaya-vtorichka-idyot-za-metry-novostroy-za-lapomoyku-2650396 (mata obpamjenms:

06.07.2023).

2. 3acrpoitmyku nogsozst utoru 2022.— Texcr: anexrpouHsiit // PrimaMedia: [caitt].— URL: https://primamedia.ru/news/1427653/

(mara o6pammenust: 06.07.2023).

3. PoHox HepmBikmMocTH BrapyBocToka GepeT BeKTOp B CTOPOHY moBbimeHMs koMgopra.— Texcr: anexrponusii // BJI Ho-
Boctit: [caitr].— URL: https://www.newsvl.ru/vlad/2022/08/05/211200/ (rara obpauienus: 06.07.2023).

Bo3moxkHOCTH rpaqmqecxoro aHaNn3a NCMOJIHMTENbHbIX CXeM CBauHOro ocHoBaHusa B MS Excel

TpocdumoB MuTpuii MeTpoBuY, Ha4aNbHUK rpynnbl
AO «KasaHckuit TunpoHunasuanpomy umenn b. U. Tuxommposay

B cmamve paccmompervl 603MOHCHOCIU ons epagiutiecrcoeo aAHanu3a UCNOIHUMeENbHuLX CXem ycmpoﬁcmea CB8AUHbIX 0CHOBAHULL C NO-

Mougvio mabnuuroeo pedaxmopa MS Excel unu ezo ananozos.

Kmiouesvie cnoga: ouenia ka4ecmsa, AHAU3 UCHOTHUMENLHOL 00KYMeHMAYUY, 2paduyeckuii aHanus, céatinbiii yHoamenm, omyo-

HeHus ceail, mabnuunbvlii pedaxmop, Excel.

Possibilities of graphical analysis of execution schemes of pile foundation in MS Excel
Trofimov Dmitry Petrovich, head of the group

JSC «Kazan Giproniiaviaprom» named after B. I. Tikhomirov»

The article discusses the possibilities for graphical analysis of the executive circuits of the pile foundations using the MS Excel tabular editor or

its analogues.

Keywords: quality assessment, analysis of as-built documentation, graphical analysis, pile foundation, pile deviations, spreadsheet editor, Excel.

onne BBIIIOJIHEHISI pabOT I10 YCTPONICTBY CBAIIHOTO OCHOBAHMS,
HPOU3BOUTENEM PAabOT BEJETCA UCIIOMHUTEbHAS JOKYMEH-
TaLysA, 0 UTOraM aHA/IM3a KOTOPOIl JEJIAETCST BBIBOJ, O MOTHOTE
U Ka4ecTBe BBIIOJIHEHHBIX PAaboT ¢ MOCTIERYIOMNM 0hOpMIeHIEM
aKTa O CKPBITBIX paboTax.

MpyHUMa IBHBI 06'beM VCIIO/THNUTEIBHOI JOKYMEHTALN TIpef-
CTaB/IeH BEPTUKATBHBIMYU J TOPM3OHTA/IBHBIMY OTKIOHEHVUSMU
BepXa CBall OT IIPOEKTHOIO [O/I0KEHS, KOTOPble OrPAaHNYNBAIOTCS

TpeboBanyaMy [1, Tabm. 12.1]. CxeMa OTKIOHEHMI, KaK HPaBUIO,
IpEeACTaB/AET BLIKONMPOBKY M3 YepTeXeil IIPOeKTa C HaHeceH-
HBIMI Ha Hell OTK/IOHEHMAMM BepXa CBail B TOPU3OHTA/IbHOI 1 Bep-
TUKA/IBHOII IVIOCKOCTH OTK/IOHEHIII BBIIIOMHSAETCs b0 B rpadirde-
CKVIX IIpOrpaMMax, 100 OT PYKIL.

B xopie aHanmsa MCIONMHUTENBHON OKYMEHTALMH, I KOXKTOM
CBalM IPOU3SBOAAT CpaBHEHME e€ OTK/IOHEHMII OT IPOEKTa C IIpe-
JIe7IbHO JOTTYCTUMBIMM 3HAYeHMAMM 110 [ 1, Tabm. 12.1]. B cy4ae, ecrn
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OTKJIOHEHVSI He TIPEBBIIIAIOT TPefeNbHO NOMYCTUMBIX 3HAYEHMIL,
HPOM3BOAUTEND PAOOT MPUCTYIAET K BBIIOMHEHMIO AajbHENIINX
paboT 10 YCTPOICTBY POCTBEPKOB. AHA/INS B JAHHOM CIydae, Kak
[PAaBI/IO, BBIIOMHSIETCA CHIAMY HPOU3BOJCTBEHHO-TEXHITIECKOIO
OTJie/Ia IPOV3BOAUTENA CTPOUTENbHO-MOHTaXXHBIX PaboT.

B cnyuae, ecry OTK/IOHEHVA CBail IIPEBBIIAIOT LIPEENBHO J0-
IIyCTMMbIE 3HAYEHN, K PEIIeHNI0 BOIPOCa O JajbHelleM BbIION-
HeHuM paboT IpUBJIEKAeTCs OPraHM3alys, paspaboTaBiuas mmpo-
eKTHYIO [JOKYMEHTALIIO.

B xozje aHa/mM3a OTKIOHEHWIT CBAA, IIPEBBIMAIONINX IPEETbHO
JIOIyCTHUMBIe 3HAYEHIIST, SIBJIETCS PElIeHyie IBYX 3afjad:

1. OueHka Hecymell CIOCOOHOCTHM CBajfHOTO (yHEaMeHTa
C y4eTOM OTKJIOHEHWII CBail (110 OrpaHNYeHNAM OTKIOHEHMIT MeK-
OCEBOTO PACCTOSIHMA CBAll U PACCTOSHMA MEXIY TPAaHAMMU CBail
Y KpaeM pOCTBepKa).

2. OmpepeneHye BO3MOXXHOCTH YCTPOIICTBA POCTBEPKa B IPO-
€KTHOII OIayOKe.

[lnsa pemenysa obeux 3agad HeoOXORVMO 3HAThb (haKTIIeCKoe
TIOTIOKEHMe KaXK/I0i1 CBall B OTHENbHO B3ATOM pocTepke. Kak mpa-
BILJIO, JIs 9TOTO MCIIO/IB3YIOT YePTEXKI POCTBEPKOB (BBITOTHEHHBbIE,
Harpumep, B [IK Autocad), B KOTOPBIX CBayt CMEIIAOT OT MPOEKT-
HOTO TIOJIOXKEHVISI COT/IACHO VMCIIO/THUTEIBHOI CXeMe, TToTydast (ak-
TUYECKOe PACIONIOKeHVe CBall, HaJIO)KeHHOe Ha IPOEKTHYIO OIa-
nyoKy pocTBepka. Ilojo6Hoe mpumeHenye rpadudecknx CAIIP
TpebyeT 3aTpaT BPEMEHM M UeMOBEYECKMX PEeCypCcoB, CONOCTa-
BMMBIX C pa3paboTKOil yepTexka PocTBepKa «C Hyma». i ycko-
PeHIsL 1 YIPOLLIeHNs JaHHOIT paboTsl, B cpene MS Excel (BoamoxHO
npuMereHne moboro anamora, Harmpumep, Open Office) 6pim pas-
paboTaH 11 peann3oBaH aIrOPUTM, TO3BOJIIOLINIT BBIIOMTHIUTD Tpe-
OyeMble IIOCTPOEHM, MCIOb3Ys JAHHbIE O IPOKTHOM PacIofo-

JKEHIY CBaif, BeMMYMHAX MX OTKJIOHEHUIT U MPOEKTHBIX pasMepax
pocTBepKa (cM. puc. 1, puc. 2).

Hike KpaTKO IIpMBeeHBI BHIBOABI IO TPaduecKOMY aHaIU3y
(bakTNUeCKOro pacrosoXKeHNsl CBaji OTHOCUTENBHO IPOEKTHOI
HPOEKLMM POCTBEPKa:

1. Cpanm Ne 21 u Ne 26 BbIIIN 3a TPaHb POCTBEPKA, YTO MOTpe-
OyeT yBe/mMUeHNs €ro MUPYHDI /I 06ecIieyeH s COBMECTHOI pa-
OOTBI CBas-POCTBEPK.

2. Jlna cpait Ne15 m Ne 38 paccrosnye MeXy Hapy>XHON
TPaHbIO CBaM U KpaeM POCTBEPKA COCTAB/IAET MUHMMA/IBHO [JOITy-
CTUMYIO Be/IMYMHY, HO He IIpeBbIIIaeT e€, TakM 006pa3oM, BBIION-
HeHJie MepOIpUATIIL He TpeOyeTcs.

3. Paccrosume mexpy cBaamu Ne 7 u Ne 8 MeHbllle IpefieNnbHO
[OMYCTYMOIT BeTMYMHBL, YTO MOTpeOyeT yTOYHEH s HeCyliell CIo-
COOHOCTY KaXKIO1 113 CBaIlL.

Kaxk BupHo, npnmeHenne MS Excel npu aHanmse oTKIOHEHMI
CcBail JaeT OLTY TMMBII BRIMTPBILI KaK BO BpPEMEHM, TaK 11 B KA4€CTBE
paboTbl, yMeHbIIas 00beM PyTMHHBIX omepauyil. TeM He MeHee,
OlIeHKa COMVDKEHNS CBall U MX BBIXOF, 32 IPaHb POCTBEPKA, IIPOM3-
BOJMTCS TTO/Ib30BATEIEM BI3Ya/lbHO, UTO TaK JKe TpebyeT ompene-
JIEHHOIT CHOPOBKY I He VICK/TIOUA€eT Ye/I0BEIeCKOro (hakTopa.

BbiBOAbI

1. TIpomeMOHCTPMpPOBAHBI BO3MOKHOCTH IpaduyecKoro aHa-
/132 VICTIOTTHUTENBHBIX CXeM CBaltHOro ocHoBaHust B MS Excel, mu6o
€ro aHajIorax.

2. Tlomy4yeHa 5KOHOMNSA BpeMEHNU KaK B IOATOTOBKE JAHHDIX
JULS OLIEHKM OTKJIOHEHWII, TaK M HeMOCPEICTBEHHOTO aHaMN3a OT-

KJIOHEHUIA.

Puc. 1. PocTBepK Co CBasiMU, pacCTaBAeHHbIMU COFNACHO NPOEKTHOM AOKYMEHTaLMMU (NYHKTUPOM NOKa3aHO OrpaHUyeHue OTKNOHEHHil
KpaiHUX CBai; OKPYXHOCTAMU — OrpaHNyeHUe Ha B3auMHoe cnnxeHme cBail)



38 | ApxuTekTypa, Au3aitH U CTPOUTENLCTBO «Monopoit yuéHblt» « Ne 27 (474) « Wionb 2023 .

Puc. 2. OkHo MS Excel, pocTBepk co cBasAMM, paccTaBNEHHbIMU COTNIACHO OTKNOHEHUAM N0 UCONHUTENBHOI Cxeme
(0603HaueHna — Te xe, 4TO U Ha puc. 1)

3. B xadecTBe pasBUTII JAHHOTO COCO6A MOXKET OBITh IIPefl-  KOMIIBIOTEPHOTO 3PEHIS, YTO MOXKET Ha HECKO/IBKO HOPSIAKOB II0-
JI0XKeH aHa/IN3 TIOTyYeHHbBIX CXeM PACIIONIOKeHMs CBall C IOMOLILI0  BBICHTH CKOPOCTb aHA/IM3a OTKIOHEHMI CBaL.
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MEIUIINHA

3(I)C|JeKTMBHOCTb NPpUMEHEHUA CUCTEMHbIX PETUHOUAOB B JIieYeHUU daKHe

ArtaeBa flHa BagnMMoBHa, CTyaEHT;

[13anapoea AMuHa AnekcaHapoBHa, CTYAEHT
CeBepO-OCGTMHCKaﬂ rocyfapcTBeHHas MefuUnHCKasa akafemuns (F. BJ'Ia,lJ,MKaBKa3)

YFpeBaﬂ 607e3Hb (yrpy, By/IbrapHsle yrpy, acne vulgaris) — xpo-
HIYeCKOe 3a00JIeBaHIe CaTbHBIX JKe/e3 U BOMOCAHBIX (OIIn-
KynoB. Ha cerogHsAmHAMiz fieHb akHe AB/IAETCA OFHIM U3 CAMbIX pac-
HPOCTPAHEHHBIX KOXKHBIX 00/Ie3Hel! 1 COCTAB/IAET IPUONTU3UTETBHO
93% ot obuiero unca. BorABnderca JaHHasA MATONOMNA Y MYXXUMH
U SKEHIIMH B Bo3pacTe oT 12 po 30 neT. B 60onbumHCTBe c1ydaes
KOXKHbIE TIPOSIB/IEHNsI AKHE CHIDKAIOTCA B Bo3pacTe 18-20 met, HO
NpUOM3NTENBHO Y 5-10% TaIMeHTOB aKHe He M3/IeYNBAIOTCSA Aaxe
B 3pEIOM BO3PACTe, YTO BEPOSATHEE BCETO CBA3AHO C ITUOTIOTIYE-
ckuM (akTOpoM BO3HMKHOBeHUs 6omesun. K Hambomee pacrpo-
CTpaHEHHBIM IIPMYMHAM Pa3BUTHA aKHE OTHOCAT: T€HETUYECKYIO
IPepaCIONIOKEHHOCTD; I3OBITOYHYIO KOTOHU3ALUIO KOKY Y TIpY-
maTkoB Propionibacterium acnes; ropMOHa/IbHbIe HapyIIeHNs, coou
MEHCTPYa/IbHOTO IIMK/Ia; CTPECCOBbIE BO3/IENICTBMA Ha OpPIaHM3M;
TUIepCceKpelitsi KOKHOTO Calia; IMOBBILIEHHAs HMPOomuQepaTnBHas
aKTUBHOCTb B 30He BOTIOCAHOTO (POJIIMKY/IA; HAKOIUIEHNe MepPTBBIX
KOXKHBIX K/IETOK; 9K30T€HHBIE MeXaHIYeCKIe HOBPEeXIeHs, COIPO-
BOX/JAIOIIVECS BOCHA/IEHIEM

C y4eToM K/IMHIYECKOIT KapTUHBI 3a007IeBaHNs BBIETIAIOT: KO-
MeJIOHa/IbHbIe aKHE; MAIly/Io-IyCTy/Ie3Hble aKHe JIETKOIl 1 CpefiHell
CTETIeHM TSKECTY; TSKeTIble MAIly/Io-IIyCTy/Ie3HbIe aKHe, Y3/10BaThie
aKHe YMEPEHHOII CTEIIeHN TAXKECTH; Y3/I0BaTble aKHe TSKENON CTe-
IIeHH, KOHITIOOATHbIE aKHe.

AKHe JIOKa/lM3yITCA IPEMMYLIECTBEHHO Ha KO)Xe JINIa,
BEPXHIX KOHEYHOCTeTT, BEPXHel YacTU TPYAMU ¥ CIIMHBI 1 TIPOABILA-
I0TCA HaIyaMy, TYCTy/IaMy M y3/IaMH, @ TaKxKe OTKPBITBIMHU 1 3a-
KPBITHIMY KOMEJOHAMH.

Knuunyeckas KapTyHa aKHe Yy B3POCIbIX /NI U TIOfPOCTKOB
MIMeeT CBOM OCOOEHHOCTH 110 COOTHOIIEHNIO OYaroB MOPaXKeHIsI
B HIDKHEN I BEPXHEN YacTH.

Tax, IOVCK IPaBUILHOTO JIeYeHNs aKHe ABILAETCA aKTYa/lbHOM
¥l Ba)XKHOJ IPO6IEeMOIl Ha CErORHAIIHMII feHb. Pasmuyarot 3 cre-
TIeHU TsDKECTH TedeHMUs yrpeBoit 6omesuu. IIpy nerkoit cremenu
IPMMEHSIOT TOMMYeCKIe IIPeNapaThl B COYETAHMM C YXOH0BOIT KOC-
MetyKoit. Ho mpn Tspxensix gpopmax s deKTUBHOCTD JaHHOTO JIe-
YeHNA CHIDKAETCH, BCIENCTBME 9TOTO HA3HAYAIOT CHUCTEMHYIO Te-
pamnuio aHTMOAKTepUaIbHBIMIL IIpenapaTaMy I peTHHOMTAMIU.

/30TpeTMHOMH — 3TO PETUHOUJ, KOTOPbI TAKKe M3BECTEH KaK
13-1yc-peTnHOeBasd KUCNIOTA. ITO XMMUYECKOe COefMHEeHMe SAB/IA-

€TCs U30MEPOM TPETUHOMHA (TPaHC-PETUHOEBON KICTIOTBI), KOTOPBIIT
TaKKe KaK U M30TPETHOMH — OTHOCUTCSA K CTPYKTYPHBIM aHajIoraM
ButamyHa A. K cucteMHBIM peTHOUIAM, COIEpyKaliuM M30TpeTH-
HOJH, OTHOCATCSA TaKye IpeIIaparhl, KAK aKHeKyTaH I POAKKyTaH.

V130TpeTHHONH OKa3bIBaeT OBICTPBIIL IPGEKT P JIEICHIN TS~
XKeNbIX GOpM aKHe (y3710BaTO-KUCTO3HBIX YIPEll, YaCTO PeLifUBI-
PYIOLIVX BOCIIA/UTENbHBIMIU BBICBHIIAHUAMY, ¥ KOTOPBIX JIe4eHNe
AHTHOMOTUKAMY ObIT0 Hed(DPeKTUBHBIM, a TAKKe Y OOTBHBIX C TeH-
feHnyell K oOpasoBaHMIO PYOLOB), MOAAB/IAA aKTUBHOCTD BBI-
pabOTKM KOXKHOTO Cajla 3a CYET [j0303aBMCHMOIO YMEHbIICHIs
pasMepoB U IUIOMIA/V CeUeHN CA/IbHBIX Ke/le3 1 CHIDKeHMA IIpo-
LYKV VX CeKpeTa, HOfaBlIeHueM Ipo/mdepanyy ceGOLUTOB.
BbIpa>keHHOCTD amonTo3a ce6OLNUTOB HANPAMYIO CBSI3aHA C IIPO-
IyKuyert B Koxe HeftrpodunbHoro munokanuua (NGAL), uro mpu-
BOJUT K CHIDKEHIIO BBIPAOOTKI KOXXHOTO CaIa.

KpoMe Toro, M30TpeTHHONH HOPMAJIM3yeT IIPOLieCcChl KepaTiHM-
3aL{MIL, CI0COOCTBYET YMeHbIIEHNIO POCTA ITATOT€HHOI MUKPOGIOpBL,
CTUMY/IUpPYeT pereHepalyio, 06naaeT NpsAMBIM aHTMXeMOTaKCHye-
cKyM 9 peKTOM, OKasbIBaeT IIPOTUBOBOCIIATNTENbHOE AEIICTBIE.

3HAUMMBI TONOXUTENbHBIN 3QQeKT y MalueHToB Habmoaa-
eTcs cycTa 16-20 Hefennb Ioc/le Havala IPUMEHEHNA IIpelnapara,
IpU CyTOYHOI! 103€ OT 0,1 MI/KI/B JieHb 10 1 MI/KI/B fieHb.

Hayuryummii TepaneBTirdeckmit 3pGeKT N30TpeTUHONHA JOCTH-
raercs npy KyMy/IATUBHOI jose oT 120 go 150 mr/kr. ITpenapar Ha-
3HAYalOT Ha JUIMTENIBbHBI CPOK OT 4 Mec. 0 1 Tofia B 3aBUCUMOCTH
OT CTEIeHU TKeCTU yrpeBoil OonesHu. V30TpeTyHONH HeoOXo-
[VMIMO TIPUHUMATD NEPOPATIbHO (BBIMYCKAIOTCA B BUfe Karcyn) 1
pas B fleHb BO BpeM: efibl. OTHM 13 CaMBIX PacIpOCTPAHEHHbIX I10-
604HbIX 9 PexToB — cyxocTb Iyd (y 100% MalMeHToB)1 CYX0OCTh
KOXM (/muija-74%), Opy KOTOPBIX PEKOMEH/I0BAaHO 00s13aTebHOe
VICIIONIb30BaHMe TYUTVIEHNYECKON TTOMaibl ¥ IPY HEeOOXOZMMOCTH
yBIaXHsIIoLero kpema. Bo 1usbexanne mo6ounsx addexros co
CTOPOHBI IIeYeH) ¥ IOIKeTyZ0YHOI yKe/e3bl B COYeTaHMM C OC-
HOBHBIM IIPeIlapaTOM Ha3HAYaI0T TelaTOpOTeKTopsI (pocdorus,
accmBep dopre u gpyrue). Taxoke, HeOOXOM OCTOSAHHBII MO-
HUTOPVMHT OOLIMX M OMOXVMMYECKMX IOKas3aTeseil KpoBu (Iede-
HOYHBIe PepMEHTbI, XONeCTEPUH U YPOBEHDb TPUIIMLIEPYIOB): Yepes
3-4 Hep. moC/Ie HaYa/Ia IeYeHNs, a 3areM 1 pas B 1-2 Mec., Ipu 10-
Ka3aHMAX — Yalle.
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Hamnbornee gacto HasHadaeMbIM IIperapaToM sB/IAETCS aKHe-
KYTaH, JIeJICTBYIOLIMM BeIeCTBOM KOTOPOTO SIBIAETCS M30TPETH-
HOMH, BBIIYCKAIOLIMIICs hapMalleBTHUeCKOl KoMmanuelt «Jadran»
(Xopsarust). OmmmdntenbHas 0CO6eHHOCTb AKHEKYTaHA 3aKIIio-
JaeTcs B UCIONMb3oBaHue TexHonmorun «Lidose», KoTopas mosBo-
JIAET CHU3UTD CYTOYHYIO U KYPCOBYIO JO3BI M30TPETUHOMHA, a CTIe-
[OBATEJIbHO, ¥ PYUCK BOSHUKHOBEHNA MOO0YHBIX 3¢ (HeKTOB B X0fie
neveHnst Tsokenmbix ¢popm akue. Texnonmorus Lidose siBmstercst pas-
pabotkoit 6enbruiickoit kommanuu «SMB Laboratories SA». V3o-
TPETMHOMH OTHOCUTCSI K IUIOXO PAacTBOPUMBIM COEIMHEHMSIM
U yCBaMBAETCA B IIMIIEBAPUTEILHOM TPAaKTe He IONHOCTDIO. A TeX-
Homorus «Lidose» paspaboTaHa ¢ yueToM 06aB/IeHIS ABYX JOIOTI-
HUTE/IbHBIX KOMIIOHeHTOB [emonupa n CraHa, KOTOpble BXOJAT
B COCTaB KaXX/[0il KaIICY/Ibl, YBENMUMBAs PACTBOPEHHYIO (DPAKLINIO
U30TPETHHONHA, YTO, B CBOIO O4Yepefib, COCOOCTBYeT Hosee moj-
HOMY YCBaMBaHUIO Ipelapara B IVIIEBAPUTEIBHOM TPaKTe IO
CpaBHeHMIO ¢ 06bIYHOI HOpMOIT M30TpeTHHOMHA. Takum 0bpaszom,
0MOLOCTYIIHOCTb AKHeKyTaHa yBemnuuBaeTcs Ha 20%, YTO 03BO-
€T YMEHbIIUTD KOMMYECTBO M30TPETHHOMHA Ha 20% B KaxK/0i
KAIICY/Ie ¢ COXpaHeHJeM TepaneBTIIecKoit 9 GeKTHBHOCTH Iperna-
para.

AXHeKyTaH BBIITYCKaeTCA B KaICY/IaX B ABYX (OpMax BBIITYCKa
o 8 u 16 mr. CyTouHad j03a Ha 1 9Tare edeHns 06BIYHO COCTaB-
naet 0,4 Mr/ Kr/ CyTKu, U B Ja/bHeiiuieM nosbimaercs fo 0,8 mr/ xr/
cyrkn. KyMynaTuBHasA 1032 B TeYeHVe BCETO Kypca TepaImy MOXeT
coctaBuTh oT 100 70 120 Mr/KT.

JIureparypa:

CToMT OTMETHUTD, YTO Ha 1 aTamle JleYeHUs M30TPETHHOMHOM
MOXKET IMPOUCXOAUTb 00OCTpeHNMe akHe. DTOT IEPUOJ JUIUTCH
B CpefiHeM 2 Heflent U He TpeGyeT OTMeHSI mpenapara. st cuu-
JKEHNUsT 000CTPEHNST UCIIONB3YIOTCS IOHVDKEHHBIE JO3MPOBKI 130~
TPETVMHONMHA 11 ZONOHUTENBHO HA3HAYAIOTCS IIPEIIapaThl HApPyK-
HOTO IIPVIMEHEHVs, YCKODSIOLIMEe IIPOLECC 3aKVBJIEHNS OYaroB
BOCITA/ICHIS Ha KOXKe.

AGCOMOTHBIM TIPOTMBOIIOKA3aHMEM B NEPUON JIEUeHUs PeTi-
HOMfiAMI SIB/IIETCS OEepEeMEHHOCTb, YCTAHOBJCHHAsA JUIM IUTAHM-
pyeMast, TaK KaK BCe IIperaparsl 00/1aal0T CY/IbHBIM TePaTOr€HHbIM
9 pexTOM; IIEPIO IPYAHOTO BCKAPM/IMBAHIS, [IeIeHOYHAS HEO-
CTAaTOYHOCTD, TUIEPBUTAMIHO3 A, BBIPaKeHHAS TUIIEPTUIINAEMILS,
CONYTCTBYIOLAs TePANNA TeTPALMKINHAMIY, YIOTpeOIeHne ako-
TOJIA, M30eXKaHMe IPSMBIX COMTHEYHDIX U3TYUeHMIL.

Takoke mpoBefieHbI cobeceTOBAHS 1 KOHCY/IBTALNN C BpadaMIt-
JiepMaTO/IOraMy, KOTOpble HOATBepAM 3PGEeKTUBHYIO JUHAMUKY
yedeHyst GOBHBIX, CTPAAAIONINX TSDKeIbIMU (pOpMaMIl aKHe, Py
HpuMeHeHMM usoTperyHoynHa. OfHako B psme caydaeB (10-25%)
BO3MOKHBI PEIVNBBI, IIPY KOTOPBIX MOKET NMOTPe6OBATLCS I10-
BTOPHBIIT KypC TepaImit He paHee 4eM depe3 8 Hefe/b II0C/Ie OKOH-
YaHIS IPEebIIYILETo Kypca TedeHs.

Takum 00pa3oM, Ha CETOAHANIHNI JeHb aKTYa/TbHOCTb Ha3Ha-
YeHNs MALIEHTaM JAHHOTO METOA JIeYeHsT 3HAYNTENIBHO BO3pa-
CTaeT, IIOCKObKY VCIIO/Ib30BAHME M30TPETNHONHA SB/ISIETCS HaM-
6ornee 3 PexTUBHBIM B 60pbOE C THKENBIMU U CPEFHETKEIBIMU
dopmami axHe.

1. JlepmaroseneponoruaA. HaunonanbHoe pykoBopictBo. Kparkoe usgannue / nop pep. 0. C. byrosa, I0.K. Cxpunxuna, O.JI. VBa-

HoBa.— M.: T9OTAP-Menua, 2013.— 896 c.

AN A N

https://24stoma.ru/isotretinoin.html

Omucosa O. 10., Fammymuna H. H. Yrpesas 6onesus // Harypanbras dapmakonorus u Kocmeronorus. 2004. Ne 1. C. 5-11
[IpaxTrdeckas fepMaToKOCMeTONOrNs: Yae6Hoe mocobue.— M.: Menuumsa, 2003.— 400 ¢
https://www.rmj.ru/articles/dermatologiya/Effektivnosty_sistemnyh_retinoidov_pri_akne/
https://cyberleninka.ru/article/n/k-voprosu-terapii-akne-sistemnymi-retinoidami/viewer

CBOGBPEMEHHaﬂ AUarHoCTUKa n npoqmnaxmxa HacneaACTBeHHbIX 3aboneBaHui

Artaesa flHa BagMmoBHa, CTyAeHT;
[l3anaposa AMuHa AnekcaHfpOBHa, CTyAeHT
CeBepo-OceTnHcKas rocyaapcTBeHHas MeauLUnHCKas akagemus (r. Bnagukaskas)

Ha CEerOJHSLIHMIT JIeHb HaceNCTBEeHHble 3a00/eBaHus 3a-
HMMAIOT BCe OOMBIIYIO OO B IIATONOIMM 4YenoBeKa. Bpo-
KJIeHHbIe TIOPOKM Pa3BUTIA U FeHETHYEeCKN JleTepMUHIPOBAHHbIE
COCTOSIHMSA TPUOIMSUTENIBHO COCTABIAIT 75% OT 06Iiero 4mcma
IeTCKOI MHBA/MAHOCTI. ITo Mepe pasBUTIA MeIMIMHBI, AKTya/lb-
HOCTb IIPUBJICYEHN K IIPOXOXICHUIO 3a6/1arOBPEeMEHHOIO CKpY-
HIHTa HabypaeT Ooyble 000pOoThL. [eHeTIYeCKI e MeTOABI MCCTIe-
JOBaHVA JAI0T BO3MOKHOCTD PelUTb MHOTMe Ipo6nembl. OnHaxKo,
He CMOTpSI Ha BBIJIAIOIIMECS TOCTVDKEHNUA B 0671aCTH MPAKTIIECKOI
Me[IMLVHBL, TPYAHOCTY AMACHOCTUKY 3aKIIOYAIOTCS B MHOT000-

pasum Ho3070rM4eCKuX GopM HaCeCTBEHHBIX O0/IE3HeIl, OffHU 13
KOTOPBIX BCTPEYAOTCS KpaiiHe peako. B cs3u ¢ atuM, pazpaborka
HOBbIX METOZJ0B IYaTHOCTUKM, IPOMIIAKTUKY U CIIOCOOHOCTI Ha
PaHHUX CpPOKaxX 60jIee TOYHO BBIIBUTH BPOXKAEHHbIE ITATOMOT L, SIB-
JISIETCSI BAXKHOV U 3HAYMMOJ 3ajjaueli B MeIVIIVHE.

JlarHoCTIKa HACTIECTBEHHBIX O0/Ie3Hel! B IIEPBYIO OYepenb 0C-
HOBBIBACTCS Ha paHHEM BBIAB/ICHUY My Talllit, IPUBOAAIINX K pop-
MUPOBAHNIO [TATOTIOTMYIECKOTO (heHOTHTIA.

Pasmnyaror:

1. IIpenatanbHy0(ZOPOKOBYIO) AMATHOCTHKY;
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2. TlocTHaranmbHYy0(MOCTEPOROBYIO) AUATHOCTUKY;

Ipenamanvras oudzHocmuka BKIIOYaeT B ceOs HEMHBA3VMBHbIE
Merozbl — Y3V 110712, CKPUHMHT U UCCTIElOBaHMe KPOBU Oepe-
MeHHBIX, (POpMIpPOBaHIe IPYIII PUCKA.

JHBa3uBHbBIe METOIBI — TPAHCAOOMIHAIBHBII 1 TPAHCLIEPBYL-
KaJIbHBII 3a00p KJIETOK IIOfA U HMOCTENYIOLUMIT aHaIN3 LIUTOTeHe-
TUYECKNMY WU MOJIEKY/IAPHO-TeHeTHYeCKUMI MeTofaMu; (eTo-
CKOIINAL.

I[IpeHaTa/bHbIl CKPUHMHT HEMHBA3MBHBIM METOJIOM HPOBO-
mutcs B cpoku 11-14 Heperm 6epeMenHocT. [lepBblit aTam cKpy-
HJHTA 3aK/TI09aeTCA B IPOBE€HNUM YIbTPa3ByKOBOTO MCCTIEOBaHNA
IUIOfia [I/IA1 BBIABJICHNS €I0 Pa3MepoB (KOITUMKO-TeMeHHOII pasMep),
Ha/IM4ye HOCOBOJ KOCTH, TOMIIMHA BOPOTHUKOBOTIO IPOCTPAHCTBA,
BEHO3HbII1 TIPOTOK ¥ Iy/NbCALMOHHDI MHAeKc. Ha BTOpoM aTame
CKPVHIHTA TPOM3BOAAT 3a00p KPOBU GepeMeHHOI Ha OMOXMMM-
4eCKIil aHa/IM3 KpoBU (OIpefieieHNe COfep>KaHusA CBIBOPOTOYHBIX
6enxos PPAP-A u f-XI'Y). Ilo pesynvratam B BX ananmmsa xposu
B coueTannu ¢ Y3V onpepensercs puck XpOMOCOMHOI ATONIOT M.

Taxoke WCIOMb3yeTCA HEMHBA3UBHBIN IIPEHATa/lbHBI TecT
(HIIIT), nenp KOTOpOro 3aK/MI0YaeTcs B BBIIEMEHNN U3 KPOBH Ge-
pemennoit xeHmunel JHK mnoma n onpepeneHny Hammums Xpo-
MOCOMHBIX 3a0o0nmeBanyil. IIpenmMyiecTBo 3TOro TecrTa Io Cpas-
HeHuto ¢ bX aHa/mmsoM KpoBu sBJgeTcs 6o/ee MVPOKas MaHeNIb
Pa3/MTIHBIX XPOMOCOMHBIX ITATOJIOTHIL.

VnBasuBHbBIE METOMIBI TPEHATA/IBHOI IMAaTHOCTUKIA:

XOp1OHOUOIICHsT — 3TO B3SATUE HECKOIBKO BOPCUHOK XOPMOHA
I/I0fla 107, Y/IbTPA3BYKOBBIM KOHTPOJIEM M IOJCYET KOMMYECTBa
XPOMOCOM B €r0 KJeTKaxX. ACIMpPAINA BOPCHH XOPJOHA BBINO/HA-
eTCsl B CpoKax o 14 Hepernb 6epemenHocTn. Eci KommyecTBo u Ka-
9eCTBO XPOMOCOM HaXOJATCA B HOPMe, TO Pe3y/bTaT 3TOTO MeTofa
VCCefioBanye Ha 99% MCKITIOYaeT PUCK PasBUTHA OOME3HN y TIIOfA.

AMHIOLIeHTe3 — 9TO0 3a60p OKOJOIUIONHBIX BOJ, /LS OMY4eHNsI
AMHMOTIYECKOI JKMKOCTU IO, Y/IbTPa3BYKOBBIM KOHTPOJIEM.
Ilannas mporefypa mpoBOAMTCs ¢ 16 Hexenu 6epeMeHHOCTIL

IT1a11eHTOOMOIICYIA — 9TO METOJ IOTYYeHNA TYIIOBYHHOII (KOp-
JI0BOIT) KpoBU pebéHKa [1s1 uccnenoBansi. [[ponsBoantcst 06b19HO
TapajuieNIbHO aMHIOLeHTe3y (aHa/IM3y OKOMOIUIONHBIX BOJ). Bos-
MO>XEH He paHee 18 Hefleb.

KopronenTes — TpaHcabgoMyHaIbHas TYHKIMS COCYAOB MTYIIO-
BJHBI TIIOfja TIOf Y/IBTPa3ByKOBBIM KOHTPOJIEM C LiefIbio 3a60pa 06-
PasLoB KpoBM IUI0AA. BeimomHseTcs ¢ 19 Hepenm 6epeMeHHOCTH.

Bromncus TKaHel I10fa 3aK/II09aeTcA B 3a060pe 00pasIioB KOXiu
TIJIOfiA TIOf, Y/IbTPa3BYKOBBIM KOHTPOJIEM, C LIE/IbI0 VICKTIOUEHNS TA-
JKeJTBIX 3a00/IeBaHMIT KO>KHBIX TOKPOBOB, TAKXKE MePeNalOLIXCs [0
HaCTIeJICTBY.

He MeHee BaKHYI0 PO/Ib /I BIBEIEHMA TPYIII PUCKA UTPAIOT
KPUTEPHH, K KOTOPBIM OTHOCHT:

— DOKEHIIVHBI cTapiie 45 jeT;

— MY>KYIHBI cTapiie 45 J1eT;

— HeO/IaroNpUATHBII aKYIIepPCKIiT aHaAMHe3;

— uHdekyun y OepeMeHHOI, AeiiCTBME MyTareHHbIX (ax-
TOPOB, TeKapCTBEHHAsA TePaI;

— 3aiep)KKa pasBUTHA IJIONa;

— Ha/mI4ie BPOXK/IEHHBIX NTOPOKOB VI XPOMOCOMHBIX Iiepe-
CTPOEK Y OFIHOTO U3 POZIUTeNIel UM PEABIAYIero pebeHKa;

— pe3y/IbTaThl OMOXMMIIECKOTO CKPYHMHTA.

MocTHaTanbHaA pMarHoCcTMKa

Heonara/ibHbIIT CKPYHJMHT HOBOPOXKICHHOTO IIPOBORMTCS Ha 4 IeHb
KV3HU Y JIOHOIIEHHDBIX 1 Ha 7 JIEHD XU3HI Y HEIOHOIEHHDIX JIETENA.

Llenb CKpMHMHTA 3aK/TI0YA€TCA B aHA/MN3€ KPOBY Ha 5 TAKENBIX
3abomeBaHmiL:

1. QeHuUKeTOHYpHA

2. Tamakrosemus

3. BpoxmeHHbIII TMIIOTHPEO3

4. MyxkoBucumpmos

5. AJIpeHOTeHMTaNbHbI CUHIPOM

HeoHara/bHBI CKPYHMHT B OBITY IIPMHATO TAKXKe HAa3bIBATh
«IIATOYHBIIT TECT», ITOCKOIBKY 3a00p KPOBU IPOU3BOLAT U3 HATKN
MmrafeHna. [Iporeaypa ocymiecTBigeTcs myTeM B3ATHUA HECKONbKIX
Karesrb KpOBM MJIaIeHIIa U3 IATKM, TOC/Ie Yero KPOBb HAHOCUTCS Ha
[WICK ¥ OTIIPAB/ISIETCSI B CIELMAIM3UPOBAHHbBIE TAO0PATOpPUN ISt
VICCTIElOBAHNA CYXOTO IIATHA METOZIOM TaHJIEMHON MacC-CIeKTpo-
MeTpui. Pesynbrar Tecta criycta 10 Helt oTIpaB/AeTCcsA B HONMMK/IN-
HIUKY II0 MeCTY HaOIOeHNMs U 3aHOCUTCS B aMOYIaTOPHYIO KapTy
pebenka. Eci TecT 5an monoXXuTebHBLit pe3yabTaT Ha OHO M He-
CKOTIBKO 3a00/TeBaHMit, HeOOXOMMMO IIPOBECTI IIOBTOPHBII TECT.

Takum 06pasoM, GOpMMPYIOTCS ABA JTAld IOCTHATAIBHOIO
CKpVHMHTA:

1. TlepBuyHasd [AMarHOCTMKA — BBIABIEHUE JIMIL, C TONOXM-
TeIbHBIM TeCTOM 1 POPMIPOBAHIE IPYIIIIbI PHUCKA.

2. YToyHAIONIMI — NOATBEpXKJeHMe ANATHO3a, MUCKIYeHIe
TN C TO>KHOTIONOKUTEbHBIM PE3Y/IbTaTOM.

ITpodrrakTyka HaCIEACTBEHHOI MATONIOINY BK/IIOYAeT B cebs
MepOIPIATIA, 3aK/TI0YAI0NINeCs B IPeRyIpexXIeHNI 3a4atTiis 6 0/Ib-
HOTO peGeHKa ¢ PYCKOM BO3HMKHOBEHIA BPOXKIEHHON IIaTONIOTNN
(MemyKO-TeHeTHYeCKOe KOHCYIBTMPOBAHMe, IIpeHaTanbHas Aua-
THOCTMKA Vi YCTIAHCEPU3ALINs).

Ha ceropHsimHmit feHb K OCHOBHBIM CIOco6am 60pbObI ¢ Ha-
CTIEICTBEHHON TIaTONIOTHEN OTHOCAT:

1. OxpaHy OKpy>Karolleil Cpefibl, C IIe/bI0 3aINThI YeN0BEKa OT
BO3JIEJICTBILA IATOreHHBIX (haKTOPOB.

2. Mepuxo-reHeT4ecKoe KOHCYNbTUPOBaHIE, Ieblo KOTO-
POro SIB/ISIETCS CHIDKEHME YacTOThI 3a00/IeBaHMil TyTeM OTpaHiu-
YeHNA TIOAB/IeHNA IOTOMCTBA C HAC/IeICTBEHHOI ITAaTONIOTHeTL.

MenyKo-reHeTHYeCKOe KOHCYNBTUPOBAaHME IIPOBOANTCA B 3
JTarna:

IlepBhlit sTam 3akmOYaeTca B IMOCTAaHOBKE MArHO3a U OIpe-
JlefleHUN TUIA HACNeiCTBEHHOCTY TIpU TOMOIY MHHOBAIMOHHBIX
U YHUKA/IbHBIX METOfJOB MCCTIEOBAHMA.

Ha BTOpoM 3Tarmne mpousBOANTCA pacyeT pUCKa BOSHUKHOBEHNA
HAC/IEICTBEHHOM ITaTOMOTHN. B IIPOIIEHTHOM COOTHOLIEHUN Pa3/i-
YaloT 3 ypOBHA PUCKa:

MeHee 5% — HU3KUI pUCK

6-20% — cpeHMIt pucK

6omee 20% — BBICOKHMIT PUCK

Tpetuit aTan OCHOBBIBaeTCA Ha BBIBOAAX ITPOBEIEHHOTO JICCIIe-
JIOBAHILSL, YCTAHOB/ICHNSI 3aK/TIOUEHST 1 OeCefIbl C MAI[MEHTOM.

VIToroMm [aHHOTO WCCNENOBaHNA SABIAETCA CBOEBPEMEHHAA
PaHHAA AMATHOCTYKA JIMLL C PUCKOM POXK/IEHUA pebeHKa ¢ Haclel-
CTBEHHOII ITATOMOTeIA, TTI03BONAET MPeAyIpPefUTh i CHU3UTD BEpO-
ATHOCTD 3a007IeBaHMIL.
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JIureparypa:

MepurinHcKast reHeTnKa: yae6Hoe moco6ue / M. M. Asosa, O.B. [irrann, O. O. Turauy, E. M. JKenyrosa.— Mocksa: PY]TH, 2016.— 124c.

2. http://elar.uspu.ru/

3. https://cyberleninka.ru/article/n/obschie-printsipy-diagnostiki-lecheniya-i-profilaktiki-nasledstvennyh-bolezney/viewer

CuHApOM M36bITOYHOrO BaKTepUanbHoOro pocTa

AtaeBa flHa BagumoBHa, CTyaeHT;

[l3anapoBa AMnHa AnekcaHApOBHa, CTYAEHT
CEBepo-OCETMHCKaH rocyfapcreeHHan MeanUnHCKaA akagemuns (F. BJ'IaIJ,VIKaBKa3)

CMHHPOM u36s1TogHOrO HakTepuanpHoro pocra (CMBP) — arto
CUMITOMOKOMIUIEKC, B OCHOBE KOTOPOTO JI&XUT M3MEHEHIe
KayeCTBEHHOTO M KOJMYeCTBEHHOTO COCTaBa HOPMAJIbHOI OaKTe-
PUabHON (IOPBI TOHKOI KHUIIKY, 00YCTIOBNIEHHOE MOBBIIIEHHBIM
3acefieHNeM MNPOKCUMATbHBIX OTZE/IOB TOHKOI KUIUKM IIPENMY-
IIeCTBEHHO (heKaIbHOIT MUKPOGIOPOI U COMPOBOXK/AIOLIeeCs He-
CrenypUYecKNMI CUMITOMAaMI — XPOHIYECKOil fuapeelt (cexpe-
TOPHOII J1 0CMOTIYECKOT), METEOPU3MOM, HapylLIeH)eM IPOLeCCOB
IMIIEBAPEHNA U BCACBIBAHMA, B TSKEMBIX CIYYasAX C IIPU3HAKAMM
ManbabcopOrmu.

CUEBP paccMaTpuBaloT KaK BTOPUYHBIN CUMITOMOKOMIIIEKC
(CMHIPOM), CBUIETE/IbCTBYIOLIIT 06 MI3MEHEHIN HOPMAIbHOI M-
KpOOHOI (IOpbI TOHKON KMINKY M SIBJISTIOLIMIACS CTEICTBIUEM Ka-
KVX-MO0 ITIaTONOIMYECKUX IIPOLIeCCOB B OpraHM3Me JWIM Hapy-
LIEHNII B3aMMOJENCTBMA OpPraHM3Ma C OKPYXKAIOLIEH Cpefoii.
CVIBP He sBnseTCA CAMOCTOSATETbHON HO30/TOTMYECKOI eNVHNUIIEN
¥ BCEIZja BTOPMYEH 110 OTHOLICHNIO K OCHOBHOMY 3a00JIeBaHIIO,
XOTs 4aCTO COIPOBOK/AETCA BHIPAYKEHHBIMU K/IMHUYECKIMI PeaK-
IVAMI MaKPOOPTaHM3Ma.

[aBHast ponb B MaHMQecTanmy n305ITOYHOTO OAKTEPUATHHOTO
pOCTa IPUHAJIOKUT HApYLUIEHNMI0 YPOBHA Y COOTHOIIEHUA Ou-
uno- 1 MaKTO6AKTEPMUIl, CHIDKEHNIO MEXaHM3MOB MECTHOTO MM-
MYHOJIOTMYeCKOro KOHTposA. IIpu 3ToM TOHKMII KMIIEYHNUK 3ace-
JIAETCS TIATOTEHHOI MUKPODIOPOIL, YTO CBSI3aHO C HOBBIIIEHHO
cexpenyeit GpakTopoB ajnre3un. bakrepyn HauMHAIOT BBIJEATD 9H-
JOTOKCHHBI, KOTOpble NPOHMKAIT B KAIWIIAPHYIO CETb TOHKOI
KUIIKY 4epe3 IIOBPEX/IEHHDI SIMUTeNNANIbHbIA CIOM CIU3UCTOM
obonouku. [lamee IPOMCXONUT AKTUBALNA BOCIAIUTEIBLHOTO TIPO-
Iiecca, MOBbILIAETCS BBIPAOOTKA LIUTOKMHOB M MUTPALVSA UMMYHO-
KOMIIETEHTHBIX K/TeToK. Kak creficTBue, B KMIIIeYHNKe HAPYLIAI0TCSA
TIPOLECCHI IIPUCTEHOYHOTO 1 MTOJIOCTHOTO MUIEBAPEHN, 3aMeIIA-
€TCs BCachbIBaHNe PacIlel/IEHHBIX IPOJYKTOB B KPOBEHOCHOE PYCTIO.

Boipensior Tpu crenenu BoipakenHocty CVIBP B 3aBucumoctn
OT XapaKTepa U KOMMYeCTBa MUKPODIOPbI B TOHKOI KIIIIKe:

[ crenenb — Npy Ha/IMYUHM YBeTMYEHNs a9POOHOI HOPMATLHOI!
KuieqHoit Mukpodmopst (>105-106 KOE/r);

I crenenp — yBemrueHne a3poOHOI HOpPMaNbHON KMIIETHOI
MUKPOQIOpEl M MOsABNIeHMe aHa9pOOHBIX OakTepwmit (>106-107
KOE/r);

III crenens — npeobmaganue aHaspobHolt rropsl (06cemeHeH-
HocTb Ha yposHe 109 KOE/r u 6ornee).

Ocnosnble mpyranzbl CHIBP:

1. CHypKeHVe XeMy0YHOII ceKpelyyt (aTpogdecKuit racTpuT,
pax xenyzka, mmrenbubii npuem JIIII, H2-6mokaTopos rucra-
MIHA, aHTAIAJIOB).

2. Hapymenns ¢yHKUMM MM pe3eKIys MIeoLeKaTbHOTO KIIa-
TaHa.

3. Jlobbie 3a007eBaHVsl KMIIEYHNKA M SH3MMOTEDUINTHBIE
SHTEPOIATUN

4. OO6CTpyKLYA KUIIEYHNKA

5. VMMyHORe(UIUTHBIE COCTOSAHNUA

6. CTpyKTypHBbIe HapYILIEeHN: KUIIEYHOJ CTeHKN

7. Omepauyy Ha KUIIEYHMKe U >Kelmyake e (oOpasoBaHme
«CTIENOT» KUIIKN)

8. Hapymennsa MOTOpHOI QYHKIMY KMIIEYHKA, M3MEHEHILA
PpalMoHa MUTAHNUA

9. JledeHue aHTMOAKTEpUAIbHBIMU IIPENApaTaMy, IIIOKOKOP-
TUKOCTEPONIAMU

10. VIsMeHeHs paljMoHa MUTaHNs, Ype3MepHOe YIOTpebneH e
YITIEBOIOB

J36bITOYHBILIT GaKTepyaIbHBII POCT B TOHKOJ KMIIKe COIIPOBO-
XKIAeTCsl 3HAYMUTETBHBIMY HAPYIIEHWAMM IIOJIOCTHOTO, MeMOpaH-
HOTO TIMIIeBAPEHNs U BCAChIBAHMA NMILEBLIX BEIeCTB, YTO, B KO-
HEYHOM CueTe, BefleT K PasBUTUIO CUHAPOMA Mambabcopoimi,
OCHOBHBIMJ IIPOSIBICHMAMU KOTOPOTO ABJIAITCA: AMapes; CTea-
TOpest; CHYDKEHME MACChI TeJla; HeTOCTATOYHOCTD BUTAMIHOB 1 MI-
Hepa/IbHBIX BEIeCTB.

KnyuHnyeckne mpysHaky CHHApPOMa Hecreuu(IYHbL, CXOHBI
¢ MaHudecTanyert OpraHNIecKnX 1 GyHKIMOHATBHBIX MaTOMOTHIT
KKT.

1-BsgyTue MBOTA 1/JIM TOBBILIEHHOE ra3000pasoBaHme —
Hanboree gacroli cummron; 2-ITocnaberne cryma — OT Kamnige-
o6pasHoro 1-2 pasa B CyTKHU IO KUJKOTO HECKOJIbKO pa3 B JieHb;
3-3amopsl — BCTPEYATCA PeNKO, HO He MCKIIOYAOT [MarHosa
CVIBP; 4-Crrabpie 607y B xkuBoTe (4acTo Ha OHe IOBBIIIEHHOTO ra-
3000pasoBaHus) — OOBIYHO JIOKAMM3YIOTCA B 5-OKOIONYIOYHOI
obmacry; 6-Omyienne «epeMBaHNs» WIN YPYAHNSA B XKUBOTE;
7-CHIDKeHMe MacChl Tefla — BO3MOXKHO IIPY BBIPKEHHOM I JIN-
tenmbHoM CUDBP; 8-Pasmrunble »kano6b1, 06ycmoBneHHbIE edm-
LIUTOM MUKPO-, MAKPO3/IEMEHTOB J BUTAMIHOB.

YacToTa M TAKECTb ITUX CHMITOMOB 3aBMCHUT KaK OT CTEIIeHM
CUEP, Taxke u OT cTeleHM CamM3ucToil Kumku. VHorma dpes-
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MepHBIII POCT KUILIEYHOI! HIOPBI IPUBORUT K MUKPOCKOIIIIECKOMY
BOCITaJIEHII0 000/IOYKY KaK TOMCTON (MUKPOCKOMMYIECKHIT KOIUT),
TaK ¥ TOHKOJ KVIIIKIA.

0cnoxHeHusa CUHAPOMA U36bITOYHOTO pocTa GakTepuil
B TOHKOW KULUKe

Ocnoxxuenns CVIBP penatcs Ha: merkue (fmTenbHas guapes,
meduUUT BUTAMIHOB) ¥ TsDKeTble (ManbabcopOLys, HeBPOIATHs
u3-3a HEJOCTATKA XXMPOPACTBOPUMBIX BUTaMUHOB). OHM BO3HU-
KAIOT BC/IEACTBME HApYIIeHVA Kak NVINeBAapeHys, TaK M BCAaCbl-
BaHs MMUTATENbHBIX BelecTs (Mambabcopbumm). Manbabcop6rys
GenKa IPOVICXOANUT M3-3a [epeBapyBaHNs €r0 OaKTepUAMI, TOIZA
KaK 9HTEPOMATUM C TIOoTepeit GeKa pasBUBAIOTCS B pe3y/bTare I1o-
BPEX/IEHNS CIM3MCTOI 060/T0UKI. Pa3BIBaeTCs TUIOIPOTEVHEMILS
/v runoanboymuHeMys. Hapyinenye BcacbIBaHIA Xupa pasBy-
BaeTCs1 GaKTepMaIbHON KOH'BIOTAIINM COTIel >KeMTIHBIX KicnoT. Ha-
pyLeHMe BCachIBaHVA YITIEBOJOB Pa3BUBAETCA B pe3y/bTare Ipe-
XIIeBPEMEHHOTO pacliellIeH s CaxapoB 6aKTepusAMIL B COYETAHUN
CO CHIDKEHHOJ aKTMBHOCTBIO [MCAaXapyfbl, BBISBAHHOI Hapylle-
HJEM ILETOYHOJ KaliMbl KUIIEYHNKA. PacipocTpaHéHHbIM OCTIOXK-
HEHUEM Ype3MepPHOro HaKTepuaabHOro pocTa SIBIAETCS feduiuT
KobamamyHa (ButamyiHa B 12). V jofieit ¢ HOpMaIbHOM KUIIEYHON
¢nopoit ecty BHyTpenHmit daxrop Kactna xoTopsli cBs3bIBa-
eTcst ¢ BuTamMuHoM B 12 1 obecreunBaeT ero BcachlBaHMe B IO-
B3JJOLIHONM KUK,

JlmarHoctuka

B uensax guarnoctvku C/BP npuMeHAIT npAMble METOMbI HC-
ClefioBaHMsA — GaKTepyasbHbI IIOCEB, ONpefieNieHne BUAa Oak-
Tepuit ¢ momoubio TP, v HenpAMble — JbIXaTe/TbHbIe TECTHL.

BaxrepuanpHblil I0CeB — 3TO CaMblil IPAMOI METOJ, OLIEHKU
GaKTepra/IbHOI TOMY/LILNY — HOACIET A9POOHBIX U AHA3POOHBIX
KOJIOHUII COTeP>KVIMOM IIPOCBETA TOHKOJ KUIIKM.

JIbIXaTe/bHBIE TECTHI ABAITCA IPeobNafaloliuM MeTOIOM
OLICHKM TTAIIVIEHTOB Ha MPeMeT BO3MOKHOTO M3OBITOYHOTO POCTa
13-32 UX IIPOCTO IPOCTOTHI, HE30MACHOCTI 1 OTCYTCTBYA BMella-
TeNbCTBA. Bee TecThb Ha JibIXaH1ie OCHOBAHbI HA BOCCTAHOB/IEHNN Ka-

JIureparypa:

YeCTBEHHOI 1 KO/IMYECTBEHHOI OLIeHKN BBIBIXaeMOTO rasa, Ipo-
LYLIIpyeMoit IIpu MeTabomu3Me GakTepuil.

JleyeHune

Jleyennie CVIBP HO/DKHO ObITH KOMIIEKCHBIM U YOB/IETBOPATD
HECKOJIbKMM OCHOBHBIM IIPUHIIMIIAM.

1. ycTpaHeHMe M3OBITOYHOrO GaKTepyuaabHOrO OOCeMeHEeHMs
TOHKOI! KUIIKY YCTIOBHO-TIATOTEHHOIT MUKPOQIOpOTf;

2. BOCCTaHOBJIEHVE HOPMaJIbHOI MUKPOOHOI (IOpBI TONICTOM
KUK,

3. y/IydllleHVe KUIIeYHOTO MUIeBAPeH A U BCACBIBAHNS;

4. BOCCTaHOBJIECHME HAPYIIEHHOI MOTOPHOI QYHKIMM KHIIeY-
HIK3;

5. CTUMYNMMpPOBaHMe PeAKTUBHOCTU OPTaHMU3Ma.

B Havajse jledeHMdA OIpaHMYMBAIOT HOTpeO/eHNMEe MOTOYHBIX
IPOAYKTOB, YIIEBOROB M KIETYATKM, ITPOAYKTOB, YCVIMBAOMIVX
OpoxxeHMe 1 ra3o06pasoBaHie. PekoMeHyeTcs KylaTh OTBapHOe
MsAco/mTuIIa, poiby. IlanyeHTaM ¢ racTpomapesoM Wy HapyleHreM
MOTOPMKY TOHKOTO KMIIEYHMKA €C/IV OHM AB/IAITCS OCHOBHOM ITPH-
uyHoit CVIBP HasHayaroTCA MPOKMHETVMKM (HAIpyMep, UTOIpUAA
ruppoxnopyy — laHaton). HyrpuTuBHas moppmepxka — ABIACTCA
BaOXHBIM KoMroHeHTOM nedernsi CVIBP. [lobasnenne u mopmep-
JKaHMe BUTaMMHA B12 ¥ >KMpOpacTBOPUMMBIX BUTAMMHOB C KOp-
pekiyert fedUINTA KbV U MaTHUA — KITI0YeBble KOMITOHEHTbI
tepanyu. [taBubIM MeTozoM nedenns CVIBP sBsercs antnbakTe-
puajbHas Tepamust. AHTMOMOTHKIY CHYDKAIOT WM YCTPAHAIOT OaK-
TepUATbHYI0 TEPErPy3Ky M YCTPAHAKT BOCHA/IEHNE CIU3NUCTON
000JI04K, CBA3aHHOE C YPe3MEPHBIM POCTOM M Ma/IbabcopOLmerl.
V/13-3a 607b11I0TO KOMMYecTBa OOOYHBIX 9 (eKTOB 11 He BCeraa Xo-
pouwesi epeHOCHMOCTH, MHOTHE CIIELIA/TUCThI PEKOMEHAYIOT IIPY-
MeHeHIe HeBCAChIBAIOLIVXCS aHTUONOTUKOB, B IIEPBYI0 OYepelb P~
dbakcnmuHa (Anbda HopMmKc) B §o31poBke o 400Mr 3 pasa B fieHb
B Teuenne 10 guerr. OH He BcacbIBaeTcs, JeJICTBYET TO/IbKO B KMILEY-
HIIKe, He B3aMMOJIETICTBYeET C APYTVIMM JIeKapcTBaMIL. Takke, Ha3Ha-
varotcst mpobuotuku npu nedeHnu CVIBP, Ho Tombko moce aHTu-
0aKTepMambHOI Tepamuy M PeKOMEHAYIOTCA MYIbTHIITAMMOBbIE
Tpenaparsl ¢ cofepxxanueM 6udunobaxrepuit. Hampumep, 6udu-
¢opm 10 1 karcyre 3 pasa B ieHb B TeUeHMe MUHUMYM 3—4 Hefleb.

I. E. Poitt6epr, A.B. CrpyTsiacknit BuyTpenuue 6onesun. CyicteMa OpraHOB IMIIeBapeHs.
2. Xengepcou [I. M. [Tarodusnonorus opranos mumieBapernst: [lep. c anrm.— 3-e usg., uctp.— M.: BUHOM; Xappkos: MTK-Kunra,

2005.—272¢

3. JlmarHoCTHKa M JIedeHne CUHApoMa n3bbiTouHoro 6akrepuansaoro pocra/ E. 0. [Tnotrnkosa, F0. B. 3axaposa// «PMIK».— 2015.

CunppoM M30BITOYHOrO GaKTepMaTbHOIO POCTa: COBpeMeHHble moxxopsl K nedenmto/ T.[I. 3parnunena, A. V. Yeprobaii// Ce-

MeltHasa Mepuiyaa. — 2013,
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MepBuyHOe 6ecnnogue y KeHIWUH

AtaeBa flHa BagumoBHa, CTyaeHT;

[13anaposa AMuHa AnekcaHLpOBHa, CTyLeHT
CeBepO-OCGTMHCKaﬂ rocyfapcTBeHHas MefuUnHCKanA akafemuns (F. BJ'Ia,U,MKaBKaB)

Becmonmﬂﬁ OpaK — 9TO OTCYTCTBIME OepeMEHHOCTH Y XKEHIIH
JIETOPOJIHOTO BO3pacTa IIOC/e OJHOTO TOfa PEry/ApHOIl MHo-
JIOBOYI >KM3HN 0e3 MCIOb30BaHNA CPeICTB KOHTpauenym. [Ipu-
4yHa OeCIVIONVA 3aK/II0YaeTcs B HApYIIEHUN CIOCOOHOCTY K pe-
IPORYKLVY Y OFHOTO MM 060MX cyIpyroB. Ha ceromHAIIHMIL IeHb
45% TIPUXOUTCSA Ha JJOMI0 OeCIIONNA Y XKEHIINH ¢ HapyLIeHIAMY
B II0/I0BOII Cepe. 3a OCTeHIe TObI HAOMIOAETCS YBeMYeH e qa-
CTOTBI CIy4aeB XKEHCKOTO OeCIIONyLs, 4TO fienaeT 6oee 3HAUMMbIM
pelieHe psifia BOIIPOCOB 10 COBEPIIEHCTBOBAHMIIO PaHHEI! IMIarHO-
CTUKM, BBLABJICHVIO IIPABIJIBHON IPUYMHBI OECIIONMA ¥ IIOBBI-
IIeHNI0 3 PeKTUBHOCTY TTeUeHLA.

Pasmryaror:

— IlepBiruHoe 6ecmopye — KOrfia y KeHIIHbI, XKUBYILIel pe-
TY/LIPHOIT IIOZI0BOII KM3HBIO He HACTYTaeT GepeMeHHOCTb.

— BropuuHoe 6ecroaye — KOIza y KeHIVHbI II0CTIe IepBBIX
poroB (abopTa, BHEMATOYHOII GepeMeHHOCTI) He HacTyIaeT Oepe-
MEHHOCTb B TeueHue 1 rojia pery/IsipHOli OTOBOI XKU3HIL

— A6comoTHOe becrmoaye — Korjia 6epeMeHHOCTb He MOKeT
HACTYINTb BBUAY OTCYTCTBUA MATKH, IIPUJATKOB ¥ IPYIMUX aHO-
MaJINit OJIOBbIX OPTaHOB.

Kpome Toro, BeIfensioT BpoXKAeHHOe U mprobpereHHOe Gec-
IIOZVE Y YKeHIIVH.

BpoxpaenHoe Gecrropyie BKII0YaeT B ce0s IOPOKM PasBUTHA
¥ HAC/eACTBEHHO OOYC/IOBIIEHHble HAPYIIEHNMS TOPMOHAIBLHOIO
KOHTPOJIS PENPONYKTUBHOI (YHKIMIL.

ITpuoGpereHHOe GecIofie BO3HMKAET BCIEACTBIE HEOIAro-
IPUATHOTO BO3[EIICTBIA BHEIIHIX I BHYTPEHHNUX (aKTOPOB Ha pe-
IPOAYKTVBHYIO CHCTEMY.

Bce BapuaHTBI BPOXIEHHOro OeCIIONWMs NpPOSABIAIOTCA Kak
neppuyHoe. B To Bpems Kak mpuoGpereHHas MHQEPTUIBHOCTD
MOKeT ObITh KaK IepBIYHOIL, TaK U BTOp1YHOIL. [lepBudHoe Gec-
T/IOfiVie BOSHUKAET BC/IENICTBIE PAa3BUTHA Pas/IMIHBIX IIATONIOTIYe-
CKVX IIPOIIECCOB B PETPORYKTUBHOI CHCTEMe SKEHIIVHbI, 3 IMEHHO
TIpY HATMYMY MUOMBI MaTKIL, IATOIOTMM (PYHKIMM AMYHUKOB, CIIa-
€YHBIX 00pa30BaHILAX B MATOYHBIX TPY0aX, BpOXK/IeHHbIE aHOMAIUN
PasBUTHA TIONIOBBIX OPraHoB. Taioke, Ha TepBUYHOE Oecrmonye
B/IVSIOT Pas3/IMuHble XPOHNYECKNe 3a060/eBaHIs XKeHIIHBI, Hapy-
IIIeHe TOPMOHA/IbHOI 11 SHJOKPUHHOIT CCTeMBI, 3a00/IeBaHIs, TTe-
pefaromecs TIOTOBBIM Iy TEM.

K Bemymum ¢axropaM NepBUYHOrO XKEHCKOTo OecIyiopys oT-
HOCAT:

TpybHO-TIepuTOHEATBHBII

OHIOKPUHHBII

Marounbi

Ieeqnprit

VmmyHOMOrIYeCKIi

ITcuxonoruyeckuit

TpybHO-IIepuTOHeaNIbHOE GECIIONVe CBA3AHO C HapyIIeHNeM
(YHKUMOHAIPHOI aKTUBHOCTYM MAaTOYHBIX TPYO MM UX OpraHU-

YeCKVM MOpakeHneM, 00pasoBaHyieM [IEPITOHeaTbHbIX CIaeK, YTO
HPUBORUT K YACTUIHOIN WM TIOMTHOM HEMPOXOAMMOCTH HOTOBBIX
KieToK. [laHHas GopMa BbIAB/IAETCA NpUOIU3UTENBHO Y 50% Ta-
IMEHTOK, OOPAlAIOIINXCA € XKalobaMu Ha OTCYTCTBMe GepeMeH-
HOCTIL

OHJOKpyHHAsA popMa OecIonys BbI3BaHA HAPYLICHNUEM HPO-
Iecca OBY/LALVMM — AHOBY/LALYS, HETOCTATOYHOCTD JTEOTEMHOBOM
(hasbl MEHCTPYanbHOTO LMK/IA, CUHPOM JIOTEMHM3ALUM HEOBY-
yupywomero Gomkyna. Berpedaercsa y 5-30% >keHIIuH, cTpajia-
IOLIMX OeCIIofueM.

MarouHoe Gecriofyie BOSHUMKAeT BCIEACTBME IIaTOJIOTIYe-
CKUX COCTOSIHUII SH[IOMETPMA U MOPOKax pasBuTus Matku (15-
25% cry4aes). [IpuumMHBI MOTYT OBITH BPOXKIEHHBIMMU 1 IIPUOOPe-
TEHHBIMIL.

leeunast popma becrmonmns — PyHKIMOHATIbHbIE, HMMYHOTIO-
TMYeCKIte ¥ AaHATOMIYECKIe HAPYIIeHIsT, TPYMBOJSIIIE K HEBO3MOX-
HOCTH HPOXOXK/IEHNS TTOTIOBBIX K/IETOK IO 11ePBUKATBHOMY KaHATY
(ocTpble ¥ XpOHMYECKHMe LePBULINTHI, TUIOICTPOreHNs, aHTHUTeNa
K CIIEpPMATO30M/1aM, AaHATOMIIEeCKIIe 3MEeHEeHs LIETKIL MaTKI).

JmmyHonorndeckoe  Gecriopue — Gecrmonye, 00yCIOB-
JleHHOe 00pa30BaHNEM AHTHCIEPMA/IbHBIX AHTHUTEN. BblaBistercs
Yy JKEHIINH ¥ My>X4JH, BCTPEYAeTCst OKOTIO 2% JINLL € JKamobamu Ha
6ecrnopue.

IIcyxoreHHbIT (aKTOp — BO3HEIICTBIE CTPECCOBBIX CUTYALVIL
Ha OpraHu3M, 4pe3MepHoe >KelaHye MMeTh pebeHKa («CHHAPOM
OXKnpaHys GepeMeHHOCTI» ) WK 60sI3Hb OepeMeHHOCTI, HeyAO0BIIe-
TBOPEHHOCTD IIOJIOBOII JKV3HBIO MOTYT BBI3BATh HAPYIICHNS OBY-
JUILVY, IMUTHPYIOLVe SHEOKPUHHOE OecIionie.

JlnarHocTuka nepBuYHOro 6ecnnogus

JKenckoe 6ecriozyie Ha IIepBOM 3Talle JUATHOCTUPYETCS TIPH XKa-
7106 MaLVeHTK Ha HeCIIOCOOHOCTB K 3a4aTHI0 B TedeHne | rofa pery-
JLAPHOYI [IO/IOBOJ >KM3HY 0e3 KOHTPALEIILVL, IIPY 9TOM y IIaIMeHTKI
B BO3pacTe >35 JIeT [MArHOCTMKA HPUYMH U JiedeHue Oecruiopus
MOTYT OBITb HAYaThI IIPY >Kaobe Ha HeCTIOCOOHOCTD K 3a4aTHIO B Te-
YeHIe 6 MeCALEB PEry/IAPHOIL ONOBOI JKM3HY 6e3 KOHTPALETIINIA.
O6bekTiBHOE 00CIETOBaHe BKTIOUAET ONpeeNeHie POCTa, Beca,
VIMT; oueHKy OBONOCEHMSA M COCTOSHMS MOJIOYHbIX XKe/le3; IIPOBe-
JieH}ie PeKTa/IbHOTO YTV OYIMaHya/IbHOTO MICCIeOBAHMA.

Ha Bropom aTarne FyarHOCTUKM UCIIONb3YIOTCS JOIOMTHUTEIbHbIE
71a00paTOPHbIE U MHCTPYMEHTAIbHbIE METOBI MCCIE[OBAHIAL

[IpousBoaAT 3a60p Ha OMOXMMITIECKIIT aHATN3 KPOBHU [/ISL MC-
cnegosanna ropmonanbHoro cratyca (TTT, ®CL JIT, T3, T4 u gp.).
Tectsl QyHKIVIOHATLHOI AMATHOCTUKY (KOBIIOLMTONOIS, MCCTIe-
[IOBaHMe IeevHON 3y, aHamu3 rpaduka 6asanbHOI Temmepa-
TYPBI) IOMOTAIOT OLIEHUTb XapaKTep MEHCTPYaTbHOTO LUKJIA.

bakTepuanbHOe MICCTIEIOBAHME OT/IEIIEMOTO VI3 IIO/IOBBIX Iy Tell,
TP u IDA.
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YnbTpasBykoBoe MCCIeflOBaHME OPraHOB MA/IOrO Tasa, MO-
JIOYHBIX >Ke7Ie3 U IUTOBUIHON XKe/e3bl.

MPT, penrreHorpadus Typerkoro cefa, deperra, I'CL.

K snpockomyeckyM MeTofaM MCCIeIOBAHNA OTHOCUTCS JIalla-
POCKOIIVIA Y IUCTEPOCKOIINA.

JledeHne IepBMYHOTO OECIUIONNA OCHOBBIBACTCS HA PaHHEM
€ro BbIABIEHN, ONIPe/ieNIeHNI IPUIMHBI, TOCTe0BATeILHOCTH le-
4eOHBIX MEPOIIPUATII ¥ BOSMOKHOCTD JCIIOTIb30BAHNA BCIIOMOTa-
Te/IbHBIX PeIPONYKTUBHBIX TeXHONOIMII (MCKYCCTBEHHAs MHCEMM-
HAIA CTIepMOTT My>Ka, SKCTPAKOPIIOpanTbHOe OIIOOTBOPEHILE).

B 3aBucumocty ot paxropa 6ecIuionys IpoBOIATCA Pas/IyHble
HIOXOJIbI K JICYEHUIO.

[Ipy ICUXOTeHHOM OeCIIONUN PEKOMEHAYIOT OOPaTUTHCA
K TICUXOHEBPOJIOTY. B x0fIe nedeHnss BO3MOKHO MCIIOTb30BaHIE Me-
IVIKAMEHTO3HOI Tepamyl (TPaHKBMIM3AaTOPAMM, CeJaTHBHBIMIU
IpenapaTaMit), a TAkkKe ICUXOTePaNeBTIYeCKIX METOIOB.

OHJIOKpUHHOE Oecrmofue MeYnTCA HOPManM3aIyeil TopMo-
HaJIbHOTO CTaTyca B Cy4ae SHIOKPMHHOI IATONMOTVH, KOppeK-
1¥elt Macchl Tena (110 Heo6XOMMOCTI), IPY MATONOTVAX TOTOBHOTO
MO3ra IOKa3aHa KOHCYIbTALyA HefpoXupypra. JoNomHNUTeNTbHO
HAa3HAYAIOT IIPEIapaThl, CTUMYIMPYIOLe OBY/LALMIO (3CTPOreH-

recTareHHble TIPemnaparhl, KIOMUQEH, 9K30TeHHbIe TOHAJOTPOIINH,
aronuctsl [HPT).

B ciydae Tpy6HO-IIepUTOHMAIBHOTO OeCIIOANS MOKA3aHO XI-
pypriudeckoe JiedeHue, C IIe/Ibl0 BOCCTAHOBJICHUA IIPOXOAMMOCTI
MaTOYHBIX TPYyO MeTOmOM Jamapockomyy. IIpu mepuToHeanbHOM
OeCIUTOfIY CIIAMIKY PasHe/IAoT U 110 IIOKA3aHNAM KOAryIMpyIoT.

IIpu OTCYTCTBUY MONOXUTENBHON AMHAMMUKM WY HEBO3MOX-
HOCTHU M3/IeYNTh GeCIUIOfue B KPAHUX CIy4asx MAlMeHTy peKo-
MEHJYIOT HPUOErHYTh K MCKYCCTBEHHON MHCEeMUHALNM CIIepMOit
My>Xa, 9KCTPaKOpIOpabHOMY omtofoTBopermio (9KO), ycmyram
CyppOraTHOTO MaTePUHCTBA WU K YCIHOB/IEHIO peOeHKa.

[IpodmmakTyka 6eCIIofyA y KeHIVH:

[Ipodunakryka sabonesanuii, epefaBaeMbIX MONOBBIM Iy TEM.

ParoHanbHOe M CBOEBPEMEHHOE JIedeHMe OCTPhIX BOCIAIN-
Te/IbHBIX 3a00/IeBaHMI TIOTIOBBIX ITyTell, IPeJOTBPAlIleHIe XPOHN-
9eCKMX BOCIA/INTEIbHBIX 3a00/IeBaHMil U (OPMUPOBAHIE CIIAEK
B MaJIOM Tasy.

CBoeBpeMeHHas peaOWINTALys TIOC/e ONepaTMBHBIX BMella-
TE/bCTB, BOCIA/INTEbHBIX 3a00/IeBaHMIT IIOMOBBIX Iy Tell: Paccackl-
BAIOI[asl TEPAIINsA, BOCCTAHOB/ICHIE OBY/IALIIL.

Jledenuie HEMTPOIHTOKPUHHBIX CHHPOMOB.

JIureparypa:

1. Tunexomorus: Yue6nux / Ilog pex. I. M. Casenbesoit, B.I' Bpeycenko.— 3-e up., mepepa6. u on.— M.: TOOTAP-Menua, 2008.— 432 ¢
2. https://www.krasotaimedicina.ru/diseases/zabolevanija_gynaecology/primary-infertility

3. https://apni.ru/article/2506-pervichnoe-besplodie-kak-mediko-sotsialnaya

4.

2012.— 936 c.

bouxos H. I1., Inurep E. K., ITysbipes B.I1. Hacrenctennsle 6onesnu: Hanyonanpaoe pykoBonctBo.— M.: T9OTAP-Menua. —

MH(bapKT MUOKappAa: KNIUHUYECKoe TeyeHue, ieyeHue

bynkun Makcum IMutpuesuy, cTyaeHT;
KoHoBanbuesa TaTbsHa AneKcaHApOBHa, CTYAEHT;

Tpyxmaesa MpuHa EBreHbeBHa, CTyAeHT
MBaHoBCKas rocyaapcteeHHasa MeanLUMHCKan akagemus

B dannoti cmamove npedcmasneno knunuueckoe meuerue UHGApKmMa MUoKapoa, npeosioxernt cnocodbl sieuerus 0anHH020 3a601e6aHUS.
Kntouesvie cnosa: ungapxm muoxapoa, meverue, AcHupun, mpombonumuueckie npenapamol.

BBeneHI/Ie. Uudapkr muoxapaa (VIM) — 3To TepMuH, MCHOMb-
3yeMblif [IsI 0003HAUEHNs CEPHEYHOTO MPUCTYIA, KOTOPbIIL
BOSHIKAET 13-3a 06pa3oBaHyLs O/IsAIIeK Ha BHYTPEHHIIX CTEHKaX ap-
TepHit, YTO IPUBOANT K CHIDKEHMIO IPUTOKA KPOBH K CEPLLY I II0-
BPEeX/IEHNIO CePAeYHON MBIILIIbI 3-3a HEOCTATKA KICIOPOJA.

AxryanbHOCTb. CepleuHO-COCYANCTas CMEPTHOCTDb ABIAETCA
IPUYMHOI CMePTU HOMeEP OfVH B Halllell CTpaHe, IIPIYeM 3TOT I10-
KasaTesb 6olee YeM B JiBa pasa IPEBBILIAeT [0KasaTe/b paka. boree
TIO/IOBVHBI 9THX CTy4aeB CMEPTI OT CepHLeYHO-COCYAMUCTBIX 3a607Te-
BAHIIT BBI3BAHBI OCTPBIM MH(DAPKTOM MIOKAPAa.

Boree Toro nH(papKT Muokapsa MOXXeT ObICTpee pa3BUBATHCS
Ha (oHe Hpyrux XpoHmdeckux 3abonmeBanuil. Tax HeCMOTps Ha
3HAYNTe/bHbIE YCIeXM B JIEYEHUN MHOIMX NPOSABIEHMIT Anabera,
OCTpBIT MH(PAPKT MUOKAPAA MPOAO/DKAET OCTABAThCS OCHOBHOI

IPUYKMHOI 32060/IeBAEMOCTH 1 CMEPTHOCTM y IALMEHTOB C Ca-
XapHbIM fya6eToM. PakTophl, YHUKa/IbHbIE IS Anabera, YCUu-
BAlOT 00Opa3soBaHMe aTePOCKIEPOTMYECKUX Ofsiiiek u Tpom6o3,
TeM CaMbIM CIOCOOCTBYs pasBUTHIO MH(ApPKTAa MuOKapaa. Be-
TeTATVBHAS HENPONATHsI MOXET IPepaclonaraTh K MHPApKTy
¥ IPUBOAVITH K HETUIIMYHBIM CUMIITOMAM Y IAI{MeHTa C NabeToM,
3aTPYRHSS FUATHOCTYKY M 3aTArMBas nedenve. Kmmnndeckoe te-
YeHye NH(APKTa MUOKAPA IaCTO OCTIOXKHEHO U BIIeYeT 3a co6oil
6otee BBICOKMIT yPOBEHb CMEPTHOCTH Y FUA0ETHKOB, YeM Y Hal-
eHTOB 6e3 nuabera.

®akrops! pucka. Bce ®P CC3 noppaspensorcst Ha Mopyuim-
pyemsie 11 He-Mopuduuupyemsle. K mocimegHnm oTHOCATCS: BO3-
pact, 1on, paca, reHoTHII, Takke AIID, ypoBeHb JIMIONPOTENHA,
(aKTOPBI CBEPTHIBAEMOCTH, CeMelTHAs AMCIIMITI/IEMIISL.
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Ho Hayu6omb1mit MHTEpeC ¢ MO3MLMM BO3MOXXHOCTI IIPAKTIde-
CKOTO Ha HUX BO3ZENCTBIUS IpeRcTaBIinT Moguduimpyemsie OP:
IUCTIMIUEMIIS], TUTIEPTEeH3NsA, A1abeT, TUIePUHCYIIHEMIS, OXKI-
pene, a Tarke OP, cBA3aHHbBIe ¢ 06pa30M XKIM3HU 11 OKPY>KaIOLIelt
cpenoit (KypeHue, aJIKOrojIb, HapylIeH)e UTAaHIA, IUIOANHAMIA,
COLMATIBHBIIT CTPECC, AEMPeCccyisi, HU3KMII COLMabHBII M 00pa3oBa-
Te/IbHBILIl YPOBEHD, IKONOIMNYECKIe HAPYILICHNS).

Ha nudapxr Mytoxappa y it B Bo3pacTe [0 45 /1eT IPUXOAUTCSI
oT 6% g0 10% Bcex MHPAPKTOB MUOKapAa. B aToit BO3pacTHOI
TpyIIe 3TO NPENMYyILIeCTBEHHO 3abo/eBaHie MYXUMH. Baxuble
(bakTOpBI pucKa BKIOYAOT NHPAPKT MIOKAp/ia B CEMENHOM aHa-
MHe3e B BO3pacTe 10 55 /€T, TMIIePININAEMUI0, KyPeHMe Y OXKI-
pene. 3Hast HaKTOPBI PUCKA, MbI MOKEM Ha HIX BO3[E/ICTBOBATH
¥ IPEROTBPATUTD ajbHellIee pa3ByTHe 3a00IeBaHILL.

Kimnunyeckas redenne. Crmnrombl VIM BKTI0Yat0T 6071b B Iy,
KOTOpas paCIIpOCTPAHAETCA OT JIEBOI PYKU K IIIe€, OJIBIIIKY, O T/IN-
BOCTb, TOITHOTY, PBOTY, HApYILIeHNe CepAuieOMen, 6ecrokoiicTBo,
YCTaJIOCTh, CMAbOCTB, CTPECC, JEIPECCHIO U FpyTie HaKTOPEL.

OCHOBHBIM K/IMHMYeCKuM HpusHakoM VIM sBrsercs 60meBoit
CUHJPOM B TPYAHOII KIeTKe.

Hayasmo TMIMYHOTO K/IMHMYECKOTO TeUeHMS XapaKTepusyeTcs
TIOSIBIEHEM CKMMAIOIIET, CIABIMBAIOIIET OO B 0OTACTI CEPALIA,
T.e. aHTMHO3HOTO IIPUCTYIA. VIHTEeHCUBHOCTD 60/1EBOrO CUHAPOMA
BapbUpYETCs OT He3HAYUTEIbHOI 10 HeBBIHOCKMOIL. XapakTep 60-
JIEBBIX OLIYIEHIIL: CKMMAIOLINIA, A, )xryquit. Hanbomnee tu-
IMYHO YYBCTBO CKATHA MIN AaBAeHUA 3a TPyAUHOIL Bonb MoxeT

JIureparypa:

UPPanMpoBaTh B JIEBYI0 PYKY, /IeBOE IIEYO, TOPIO, HIDKHIOK de-
JIIOCTD, SMUTAcTPHIL. BoeBol CHAPOM coueTaeTcs ¢ IOBBIIEHNEM
HOTOOTHENEHNS, PE3KOIT 001welt CMaboCTbIO, OTEFHOCTHI0 KOXKHBIX
IIOKPOBOB, JBUTATENBHBIM  GECIIOKOIICTBOM
u ctpaxom cMeptu. [pu VIM ¢ mogpemom ST(MIMuST) 601mb MoxkeT
HOCUTb BOTHOOOPA3HBII XapakTep 1 NPOJO/DKAeTcsA OT 20 MUHYT
J10 HECKO/IBKIX 4acoB. /IHOT/Ia ITaIMeHThl XKaMYI0TCS Ha aTUITNYHbIe
007 TOMBKO B 007IACTH MPPAALINIL, HATIPUMeP, B IEBOII PYKe.

Jleyenve. Hememnennoe nevenue VIM BKmoYaeT IIpyeM acIy-

BO36Y>K/IeHIeM,

pYHA, KOTOPBI IIPeIOTBpAlliaeT CBEpThIBAHYC KPOBY, U HUTPOLIN-
LlepyHa I CHATYA 60/ B TPy U obectiedens KucnopopoM. Cep-
JieYHBL IIPYCTYI MOXKHO TIPeIOTBPATUTD, HPEAIPYUHAB 60/Tee paHHNe
JIeIICTBYA T10 CHIDKEHMIO STVX PUCKOB, KOHTPOMPYS JIETY, MACCy Tella,
XOJIeCTEepVH, KOMIYECTBO YIOTPeOIeH st COMN B [ieHb, KypeHue, aIKo-
TO/Ib, HAPKOTVKY, ©XKeHee/IbHO KOHTPO/IMPYA apTepUa/IbHOE HaB/IeHIe,
©KeTHEBHO BBITIONHAA (M3ITIeCKIe YIPOKHEHIIA I CHIDKAA MacCy Tefa.
Jledenne VIM BxmogaeT mpyieM TabIeTOK aCIIVIPIHA, A [ YCTPaHEeHA
3aKYIIOPKI apTepuil BBOAT TPOMOOIMTIYECKIE TIpeIapaThl WK IIpe-
TIapaThl, PACTBOPSIIONIIE CTYCTKY, TaKIe KAK TKAHEBOil aKTMBATOp T/Ia3-
MIHOT€Ha, CTPETOKIHA3a M/ YPOKIHA3a B KPOBD B TedeHMe 3 4 IOC/Ie
Havyama CepAevHoro mpucryma. [t obnerdeHust 607 MOXHO BBO-
muth 06e360mBatoLIVe, Takie Kak MopuH v MenepupyH. Hurpo-
IJILIEPYH V1 aHTUTUIIePTeH3VBHBIE IpeNaparl, Takue Kak 6eTa-6oKa-
TOpBL MHrM6MTOPDI ATID 117111 6710KaTOPBI KATIBIIMEBbIX KAHATIOB, TAKXKE
MOTYT MCIIONb30BATbCA U1 CHIDKEHMA ApTepUabHOIO JaBIeHMA
¥ YTy LIIeH st TTOTPeOHOCTI CepALia B KUCTOPOFe.

1.  Buyrpenuue 6Oonesnu: YueOuux / Ilox pen. A.M. Maproinosa, H.A. Myxuua, B.C. Monceesa, A.C.Tamasuya.— M.: I'90-

TAP-ME], 2004.—T. 1.— 600 c.

2. Oxopoxos A.H. JledeHne 6onesHeit BHyTpeHHx opranos: T 3. Jledenne 6ore3Heit ceprtia u cocynoB.— M.: Men.iut., 2000.— C. 464.
3. PexoMeHparuu 1o jedeHnto aprepuanbHoit runepronnyt ESH|ESC, 2013 || Poccuiickmit kKapamonorndeckuit )xypHar.— 2014.—

T. 1, Ne 105.— C. 7-94.

4. JlmarHOCTUKA U JledeHVe OONBHBIX OCTPBIM KOPOHAPHBIM CHHAPOMOM 0e3 mogbeMa cermenTa ST anekTpokapauorpammsl. Pexo-

MeHpary Ob1ecTBa CIIENMAMICTOB [0 HEOTI0XKHOIT Kappyonorny.— 2015.— C. 102.

fl3BeHHas 60/1€3Hb: NaTOreHe3, KNMHUKA, OCNIOXKHEHUSA, AWArHoOCTUKa, ieyeHue

Bnacenko Monuna CepreesHa, CTyReHT;

TatoHoB ['eopruii KoHCTaHTUHOBWY, CTYLEHT
CeBepO-OCETMHCKaﬂ rocyfapcTBeHHas MefnUMHCKaA akagemuns (F. Bﬂaﬂ,MKaBKa3)

A3sennas 6onesv snenyoxa — xpoHuueckoe 3abonesarue ¢ npeobnadaHuem cmer HOPIOKA pemuccuii u 060cmpeHuti, 0CHOBHOe NpPosis-

nieHue — OepeKmm 6 crmerKe HenyoKa u 08eHA0UAMunepcHoLl Kuuixe.

Kmouesvie cnosa: s3senHas 6071€3Hb, namoezenes, KIUHUUeCKas KapmuHa, 0CI0NHEHUA, 6uazHocmwca, JieveHue.

HSBCHHa}I 607e3Hb — XpOHUYecKoe 3a60/IeBaHNe, IIPY KOTOPOM
BOSHIMKAET 3PO3ILS CTIUBUCTON 000IOUKM JKeNYHKa.

MaroreHes

I[Tponcxoput HapyieHne 6amaHca ¢ GaKTOpaMIyt aepeccuul Kemy-
JIOYHOTO COKa (COMAHAs KMCIOTA M (pepPMEHTBI) 1 CBOVICTBAMI 3a-

LIMTHI CIMBUCTOI 060/104KY (OGHOBIIEHME SIUTENNs, BHIPAGOTKA
/U3, BBIPAGOTKA IPOCTATIAHMHOB).

Buwidensiom mpu pasvi:

— peduexTopHas — pasfpaKeHNe BeTBel ONTy>KJAloLero
HEpBa, aKTUBALVA JKEMYJOIHbBIC JKEIE3DI, OHM OTBEYAIOT 3a BbIpa-
6OTKY JKeTyI04HOrO COKa.

— TOpPMOHAJIbHAS — OT KO/IMYECTBA TACTPUHA B KPOBIL.
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— KMILIEYHas — FOPMOH SHTEPOKVHA3 B KPOBM.

B cyTKu y B3poc/ioro yenoseka Bbiie/IA€T IIONTOPA IUTPA XKeMy-
JIOYHOTO COKa, 80% BbIpabaThIBaeT B IepBYI0 (asy Kemy[ouHOIl ce-
Kpeumy, 15% — Bo BTopy1o 1 5% — B TPETbIO.

— TIlpu c60sx 911 dasbl HAYMHAIOT BEIPAKEHO MEHATHCA. ITO
IPUBOJUT K BOCITAJICHIO V1 BOSHUKHOBEHIIO AI3BEHHBIX J1e()eKTOB.

— Vudexuya H. Pylori.

— Ilpu pmurenbrom mpuéme HITBC napyuraeTcs 3amura cnmsu-
CTOl1 XKenmyfiKa. BosHMKaeT yBemueHe arpecCuBHOCTH KeMyL04HOTO
COKa, 13-3a 9TOTO BOHMKAET LIOBPEXX/eHIe 11 TOe/b CTM3MCTOIL.

KnuHuka

Bonv — ocHoBHOIT TpusHak. Heo6XofMo BBLACHUTD XapakTep,
HepUOANYHOCTD, KOIZ}d HOSAB/IAIOTCA U IPOXOAAT OO/, eCTb /n
CBAA3b C YIOTPEOTICHIEM efjbl.

Pannue 60nu 0,5-1 yac mocre efipl, TPOTODKUTENBHOCTD B Te-
geHue 1,5-2 qacoB. O 60/ BO3HUKAIOT IIPY A3Be Te/a JKeNyaKa.

Io30nue 6onu 1,5-2 yaca moCe efIbl, YBEMMUMBAIOTCA 110 Mepe
IPOJBIKEHNA COBEPIKUMOTO U3 JKemyaKa.

Tonoonvte 6onu 2,5-4 yaca mOCTIe €Ibl, YMEHBIIAKTCS HOCTE
IIpyieMa efIbl.

Bo3HuKaeT TOIIHOTA I PBOTA.

Hy>xHo yTO4HUTH y 60/MBbHOTO, ObIIA /I PBOTA C KPOBBIO MM
YEPHBbII CTY/L.

K 0CloXHeHVAM 0THOCAT: KpOBOTeueH e, epdopaliis, HeHe-
TPALUIO 1 PYOLIOBBII CTEHOS.

JlnarHoctuka

OAK, ka7 Ha CKPBITY10 KPOBb.

— OubporacTponyoneHOCKONMs — C eé MOMOIbI0 HVAarHo-
CTUPYeM U XapaKTepusyeM sI3BeHHbII fedekT. [Ipy Hamamu si3BbI
Gepem 4-6 6MONITATOB 13 JHA U KpaeB sA3Bbl. V] Ha rucTONOrNIecKoe
UCCTIENOBAHIE,

— CHMIITOM «HUIIN» — TeHb KOHTPACTHOI MACCHI, 3aMOJTHSET
A3BEHHBIIT Kparep.

— CHMIITOM «YKa3yIOLIEero mepcrar.

— Buyrpmxenypgounas pH-meTpus.

— V31U

Briasnenne Helicobacter pylori

Hneasuemnvie mecmol.

— Ilyronorus u rucTonorys — Kpacka 6akTepuit B TUCTONOTH-
4eCKIX cpe3ax (5-6 OMONTaTOB) CIM3MUCTON OOOMOUKIL XKEMYHKa.

JIureparypa:

— DBuoxmmusa — OINpefeNsoT ypeasHylo aKTUBHOCTU B 6uo-
nrare. [Ipu Hamanu B 6uomtate H. pylori ee ypeasa mpeBpaiiaer
MOYEBMHY B aMMIAK, 13-3a 9TOro MeHsAeTcst pH cpenbl u 1Bet uH-
JIVIKaTopa.

— VIMMYHOTUCTOXVMMYECKIIT METOJ, C IPUMEHEHNeM MOHO-
K/IOHQ/TbHBIX aHTUTE]L.

HeunesasusHole mecmui.

— Ceponorus: obuapyxerne AT x H. pylori B cbIBOpoTKe
KpPOBIL.

— [IJP-0uaznocmuxa.

JleyeHue

IIpobHOe muTaHme 4-6 pa3 B CYTKM C OTpaHIMYEHNEM OCTPOIL,
JKMPHOIA, >KapeHOI NI, Ta3MPOBAHHBIX HAIIUTKOB, aJIKOTO/IA, KY-
peHns.

Jleuenue 2acmpo0yo0eHANvHVIX 36 ACCOUUUPOBAHHDIX
cHP:

Cxema nepeozo psoa (7-10-14 oneii):

Owmernpasora 20 Mr 2 pasa B ieHb (YTpo, Bedep)

+ KknaputrpomuuyHa 500 Mr 2 pasa B ieHb

+ aMOKCHMIM/UIVHA 110 1 T 2 pa3a B ieHb

Tepanus HP 7 nueit B cnydae He 9 (HeKTMBHOCTI BBIIIETIPYBe-
TIEHHO CXeMBI:

Owmenpasomna 20 Mr 2 pasa B [ieHb.

+ Ko/utouAHbl BUCcMyT 120 Mr 3 pasa 3a 30 MunyT fo enbl u 4
pasa ciycTs 2 yaca IOC/Ie efbl IIepey] CHOM.

+ MeTpoHuasona 250 Mr 4 pasa B IeHb [IOC/IE IIPMEMa TN,

+ TerpauykmnHa 500 Mr 4 pasa B IeHb [IOC/IE IIPYEMa TN,

Mpodunaktuka

1. IInTanme yacToe M MajJeHbKMMU NopuuAMU. VIcKmoyeHne
ronofHeIx uet. He yroTpe6/saTs anmkorons, ra3ipoBKY, KapeHyIo,
XIUPHYI0 ¥ KomuéHylo muy. JKemarenpHo orpaHmunts dacoyn
U KOHCepBbL. PexoMeHfiyeMoe IMTaHMe: KalllM, CYIIbI, OTBapHBIM
MSICOM ¥ PbIOOIL, OBOIamMu 1 GPyKTamMu. YBEMUUTD PU3MIECKYIO
aKTUBHOCTb, CTaTh HOYbIO KaK MMHMMYM 7 4acoB, JKe/laTeNbHO 3a-
cpinath 1o 22:00. He BonmHOBaThCA.

2. Tlocemars Bpaya B paMKax AUCIAHCEPU3AIINI I IEIUTD XPO-
HI9ecKue MH K.

3. C 25 et pas B iBa rofja MOCeMaTh INIAHOBOE KOMIUIEKCHOE
sHpockomdeckoe obcnenosanne. IITC ¢ onpenenennem H. Py-
lori.

1.  Yepnexosckas H. E., Aunpees B.I, Yepensuues [I.I1., [ToBanses A. B. DHgocKom1yeckas fUarHoCTyKa 3a60/1eBaHI IUILEBOJA,

KeTyJiKa 1 TOHKOM Kumku.— 2008.
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0630p MeToA0B U CPeACTB (hM3UYEeCKOi peabunuTaLum nuL CpegHero Bo3pacta
C 0CTEOXOHAPO30M NOACHMYHO-KPECTLOBOr0 OTAENA NO3BOHOYHMKA

MuwuHa Japbs CepreeBHa, cTyneHT

HayuHblit pykoBoauTenb: [lo6pbiHuHa Jliogmuna AnekcaHapoBHa, KaHAUAAT Nefarornyecknx Hayk, oLeHT
Poccuitcknit yuusepcutet cnopta «ILIOJTUOK» (r. Mockea)

B cmamve paccmampugaromcst memooot u cpedcmea usueckoti peabunumayuu auy, cpedHezo 603pacma, Cmpaoarusux 0CmeoxoHopo3om
NOACHUMHO-KPECI08020 0moena no3eorounuxa. Ilokazanvl pasHoobpasvie no0xodvl 8 pabome ¢ 6onesbim curdpomom. Coenavt 6v1600bL

0 HaubonvLel IPPeKMUBHOCU NPUMEHTEMBIX MEMOOUK.

Kmouesvie cnosa: ocmeoxondpos, NOACHUMHO-KPeCMU06bili 0moen no3eoHouHuKa, pusuomepanus, Gusueckas peabunumaus, ne-

ueOHAs giusuuecmm Kynomypa, JieueOHast SUMHACMUKA, 8blMSNCEHUE.

BBeneﬂme. OCTeOXOH/IpO3 ABIISIETCA XPOHMYECKUM JiereHepa-
TUBHO-AUCTPOPUUECKIM IIPOLIECCOM, MPOTEKALINM B KOCT-
HO-XPSILIEBBIX 00pa3oBaHMAX MO3BOHOYHNMKA. 110 aHHBIM Oodu-
LMaJIbHON CTATUCTUKM B POCCHMM KaXKblil 4eTBEPTBI 4YeloBeK
CTpajiaeT OCTEOXOHPO30M, a B Bo3pacTe crapiie 60 et 3TOT 1po-
LieHT yBe/mm4anBaercs 1o 60%.

Bonbiiroe KommuecTBO /M0fe MCIBITHIBAIOT G0N B TOSICHIIHO-
KPEeCTIIOBOM OTfieNie T03BOHOYHMKA. OCHOBHAsI Macca TakKux Ila-
IMIEHTOB IPUXONUTCH Ha TPYHOCIOCOOHDI Bo3pact. IIpudnHamu
mpo6ieM ¢ MO3BOHOYHNKOM SIBISIIOTCS: HACTIEICTBEHHAS [Ipefipac-
TIO/IOXKeHHOCTh; TPaBMBbI [I03BOHOYHIKA; CHIDKeHNE (DU3MYECKOI
aKTMBHOCTY; JUINTEIbHblE CTaTMYECKUe HArpy3KV; HOBBIIIEHHOE
IICMXO9MOLIOHA/IBHOE TIepeHaIPsKeHIIe; TIeperpy3Ky O3BOHOY-
HIKQ, CBSI3aHHbIE C TIObeMOM TsDKECTelT, 3a60/IeBAHNAMI CTOIIBI,
a TakKe B pesynbTaTe HOIEHNA HEYHOOHOI 06yBH, BBICOKNX Kab-
JIYKOB 1 6epeMeHHOCTH Y XKeHUMH. OCTeOXOH/IPO3 II03BOHOYHNKA
SBJISIETCS] XPOHMYECKUM 3a00/IeBaHNeM, CKIOHHBIM K YacTBIM pe-
LAMBAM, YTO OKA3bIBAET CYIbHOE BIVSHME HA TPYAOCIIOCOOHOCTD
¥ KU3HEEATENbHOCTb YenoBeka. OH co3fjaeT mpobyeMy 60Ol
MENKO-COLIMAIbHOM 3HAYMMOCTY, TaK KaK CTAaHOBUTCS Ba>KHOI
MeIUIIHCKON npo6neM0171 U CEpPbE3HBIM COLMATbHO-3KOHOMM-
4ecKuM BompocoM. Ha [aHHBII MOMEHT CYIeCTBYeT 00JblIOe
KO/IMYECTBO METOfIOB JIeYeHVsI OCTEOXOHZIPO3a II03BOHOYHVIKA,
IPUMEHSIS KOTOPbIe MOXKHO JOOUTHCS XOPOLIETO U CTOMKOTO pe-
3ylbrara B jledeHMU. Bce OHM HOCAT KOMIIEKCHBIN XapakKTep
U BKJIIOYAIOT B Ce0sI pasminvHble CPEACTBA UINIECKOIT peaduin-
TALMH, UCIONb30BaHME KOTOPBIX SIB/ISETCS HEOThEM/IEMOI dYa-
CTBIO YCIIEIIHOTO JIe4eOHO-BOCCTAHOBUTEIBHOTO Ipoliecca. Pas-
paboTaHHas IporpaMma Gpu3nIecKoit peabUIMTALUN C IPABIIBHO
HOf0OPAHHBIM KOMIUIEKCOM PAas/MYHBIX CPefcTB U (opM CIio-
COOCTBYeT JHOCTIDKEHMIO MOCTABICHHOI e B Go/ee KOPOTKIe
Cpoku. IpamMoTHOe jedeHye MO3BOMSAET HOOUTHCSA CTOIKOI pe-
Muccuy, yoparb 60/1eBoii CUHPOM B IIOSICHIYHO-KPECTIIOBOM OT-
Jierie TIO3BOHOYHMKA. B CBOIO 0Yepesb 9TO BHOCKUT CYILieCTBEHHBIE
U3MEHEHVs B )XM3Hb IAIMEHTOB C OCTEOXOH/JPO30M: IIOBbIIIA-
eTCsT KaueCTBO VX JKM3HM, BO3PACTAET TPYAOCIOCOOHOCTD. Llenpio
[AHHOIT pabOTHI SIBIAETCA 0630p METOLOB 1 CPefCTB (hr3mIecKoit
peabumiTanuy ML, CPeHEro BO3pacTa ¢ AMArHO30M «OCTEOXOH-
[pO3 MOSICHUYHO-KPECTIIOBOTO OT/eNa MMO3BOHOYHMKA», @ TaKXKe
oreHKa 3G eKTUBHOCTU UX HPYMEHEHNsI.

OcHoBHas 4acTb. OCTEOXOHAPO3 COTEPKUT B cebe Tpu oc-
HOBHBIX [ATOTIOTMYECKNX MpOLiecca: feOpMUPYIOLINIT CIOHANIIES,

TPbDKe0Opa3oBaHIe B MEKIIO3BOHKOBBIX JIMCKAX, eTeHEePATHBHbIE
XpsIeBble ¥ KOCTHBIE pa3pacTaHyA.

PasBUTHIO OCTEOXOHJpPO3a CHOCOOCTBYIOT TaKiue XU3HEHHbIE
(baxTOphI KaK: TUIIOJMHAMIA, HepaBHOMEpPHas Harpy3Ka Ha M03BO-
HOYHBIII CTONO, UTUTeNbHAA CTaTUYeCKas Harpyska, HeOmarompu-
ATHOE BO3JIEVICTBIE BHEIIIHEIl CPefibl, 00pas KIM3HY Ye/IoBeKa, IIPo-
beccnoHanbHas IeATENBHOCTD, HecOAaTaHCHPOBAHHOE IUTAHIE,
BO3PACTHbIC N3MEHEHII, XPOHIIeCKIe ITATOJIOTHIL.

Kimnmdeckoe posiB/IeHIIe OCTEOXOH/PO3a HAOIONAeTCA B BUJie
Pas/MYHBIX PeIEKTOPHBIX, KOPEIIKOBBIX 1 KOPELIKOBO-COCYLU-
CTO-CIIMHAIBHBIX CUHAPOMOB. PedhieKTopHbIe CHHIPOMbI 00YC/IOB-
JIeHBI pasfipa>keHneM O0/IeBbIX PELeIITOPOB B MBILIIIAX CIIMHBI 13-3a
BO3JIEIICTBISA ITATOTIOIMIECKIX (PaKTOPOB, COLPOBOXKNAIOIIUXCA Pe-
¢rexTopHBIM MbIITeIHBIM CriadMoM. K pedieKTopHbIM CHHApOMaM
OTHOCAT OCTPYIO 60/Ib B MOsACHNIE (TIoM6aro), HOKOCTPYIO 1 Xpo-
Hu4eckylo 607b (moM6anrus), 60b B MOACHNIE C MppafyualyeN
B Hory (mombonumanrus). bom coderarTcs ¢ pedieKTOpHBIMU
9KCTpaBepTeOpanbHBIMI CUHAPOMAMH, CPEAU KOTOPIX OBOTBHO
9aCTO BCTPEUAIOTCS CYHPOMBI TPYLICBUAHON U TOAB3IOLIHO-IIO-
SICHIYHOIT MBIIII, @ TAKXKe Pep/IeKTOPHBIE MbIIIEYHO-TOHIMIECKILE,
Ba30MOTOpPHBIE 1 HelipopucTpoduyeckue cuuapoMsl. Takum 06-
PasoM, BOSHUKHOBEHME 00/IeBOTO CHHPOMA, BBI3BAHHOIO OCTEO-
XOHJIPO30M, MOXeET OBITh HETIOCPEACTBEHHO 00YC/IOBIIEHO KaK HeB-
PONIOTMYECKUMI TIATOTIOTUAMIL, TaK U Pe3yIbTaTOM MeXaHIYeCKIX
HOBPEX/IEHNIT TI03BOHOYHMKA MINM/M OKpYXKaoluX TKaHeit. OT
KOHKPETHOTO XapaKTepa IIaTOJIOTMY 3aBMCUT HPUHIMI (u3Mde-
CKOJT peabumTaryn.

JledeHye mofielt ¢ OCTEOXOHAPO30OM II03BOHOYHMKA BK/IIOYAET
pasmMYHbIe OpTOIENMYEcKUe, MeAMKAMEHTO3Hble 1 (usMoTepa-
IeBTMYECKIE METOMBL, @ TAkoKe CPEACTBA JIedeOHOI (PUBKYIBTYpbI
(JIOK): husnueckue ypaxHeHIs, MACCAX, TPAKIIMOHHOE IeYeHHE.

JleueOHas pu3nyecKass KyIbTypa — OCHOBHOI METOJ| KOHCEp-
BATVBHOTO JIeYeH1A 3a00/IeBaHMIT OIOPHO-JABIUTaTEe/IBHOIO allllapaTa
(OJJA), ocHOBaHHBIIT Ha IIPUMEHEHNI JO3MPOBAHHBIX HATPY30K, Ha-
TIPaBICHHBIX Ha JIGKOMIIPECCUI0 HEPBHBIX KOPEIIKOB, KOPPEKIMIO
U yKpeIUIeHNe MBIIMIEYHOTO KOPCeTa, yBenudeHne obbeMa M BbI-
PabOTKI OIpENeeHHOTO0 CTEPEOTHIA ABVDKEHMIT 1 HPABUIBHOI
OCAHKI, IPUJaHIIe CBSI304YHO-MBIIIEIHOMY AIIIAPATY HEOOXOAMMOI
TMOKOCTH, @ TaKoke Ha IPOQIIAKTUKY OCTOXKHEHMNIL.

BoccraHOBUTEIBHOE JIeYeHIe JOIDKHO YIUTBIBATh MH/MBULY-
a/bHble 0COOEHHOCTI OPraHM3Ma 6OBHOTO, TOKA/IM3AIINIO TTATOTO-
TMYECKOTro MPOLiecca, CTaAuIo 3a00/IeBaHIs, €r0 BO3PAcT U epeHo-
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CHMOCTb Harpy30K. Ba>kHO Taxoke OLIEHUTDb COCTOSIHIE MbIIIEYHOTO
TOHYCA U QYHKIHIO II03BOHOYHOTO CTONOA.

Jleye6GHast TMMHACTHKA SIB/SIETCS. OFHOI 13 OCHOBHBIX (hopM
¢usideckoil peabWIMTALMK TP OCTEOXOHAPO3€. 3aK/II0YaeTCs
B JICIIOJIb30BAHMM CIIEUA/IBHBIX TMMHACTIYECKUX YIPKHEHMI
C 1Ie7bI0 TIOCTIEIOBATENIBHOTO PACCTAOMEHNSI U PACTSDKEHNS HATIPS-
JKEHHOJI MYCKY/IaTypbl, CHATUSA GONEBOTO CHHAPOMA, BOCCTAHOB-
JIeHNe HOBIDKHOCTY [I03BOHOYHNMKA 1 IPODIIAKTUKY JOPCATTHIL
B mepuop pemuccun. Jlede6Has TMMHACTIKA HA3HAYAETCSI B TOJ-
octpoM mepuope [2, c. 48].

B 3aHATHAX /Ie4eOHOI TUMHACTUKOI OCHOBHBIM CPEICTBOM SIB-
nA0TCA QU3MYecKye YIpaKHeH!s, KOTOpble YCTIOBHO MOXKHO pas-
[E/NTD Ha 00LIeyKPeNIAIoLie, CIIeliaIbHble U bIXaTe/IbHBIE.

ObuieyKkperisonye yIpaXHeHNsI HAPaBIeHbl Ha O3[OpPOB-
JIeHie ¥ YKpeIlIeHNe BCETO OPTaHNU3Ma.

K crienmanbHbIM yIpaKHEHUSAM OTHOCSTCSE:

— YIpPaXHEHNs Ha «BBITSDKEHE» [OSICHIIHOTO OT/ieNa [O3BO-
HOYHIIKA YIPOKHEHVSI Ha Pacc/abeHyie MbIIIIL TY/IOBIIA M KOHE-
HOCTeJ yIIpaKHeHNs Ha pacciabnene

— [IMHAMIYECKNE ¥ U30METPUUECKIe YIIPAKHEHNS /I MBILII]
OPIOLIHOrO Ipecca, TYIOBMUILA, TA30BOTO TOICA I KOHEYHOCTET

— YIpaXHEHNA ¢ IpefMeTaMu (3CIaH/eP, Pe3MHOBBII JKIYT)

— YIpaXHEHNs HA PaCTATVBAHIE

— YIOpPa)XHEHNs], MOBBIUIAIIE YCTONYNBOCTD BECTHOYLIp-
HOTO aImapara

— YHpaKHEHNsI Ha KOOPAMHALIIIO

— YIPaXHEHNs C OTATOLIEHIEM

— YIP&XHEHNs C COPOTUBIEHIEM

— ymnpaxHeHus Ha 6amanc-margopme BOSU

Tpakums MO3BOHOYHMKA. BBITSDKEHVE TTO3BOHOYHIKA — METO]
IIACCHBHOTO (CO CTOPOHBI MALjMeHTa) BO3EHCTBIS Ha TI03BOHOYHBIIL
CTONO ¢ Lenblo pacciabieHns mapaBepTeOpanbHOI MYCKYIATYpHl,
CHATYLA 607IEBOTO CYHAPOMA V1 BOCCTAHOBTIEHNIS IIOABVDKHOCTY II03BO-
HOUHIKA. [Iporegypa mpoBOANTCS Ha CIELMAIBHOM 060PyAOBAHNMI
U B pe3y/bTate ee IPOBeeHA YBEeINYMBACTCA MEKII03BOHKOBOE IIPO-
CTPAHCTBO 11 CHUMAeTCs 607tb. BhITsDKeH Ve HAlpaB/IeHo Ha:

1) pacTshKeHNs T03BOHOYHIKA;

2) yMeHblIleHIe CIaBIeHNs HEPBHBIX KOPEIIKOB, KPOBEHOCHBIX
COCYHOB;

3) pacuMpeHne MeXCYCTAaBHBIX OTBEPCTUIT MEX/Y TelaMH IIO-
3BOHKOB. CyIIeCTBYIOT Pa3/IYHble CIOCOODI [TACCUBHOTO BBITKEHILA:

— 100800HOe — BepTUKATIbHOE B HacCeliHe U TOPU3OHTANTBHOE
B BaHHe;

— epasumayuonHoe vimsiierue (IIOF MeNCTBMEM Beca CO0-
CTBEHHOTO Te/Ia): aHTUTPABUTALIOHHOE, Ay TOTPABUTAL[VIOHHOE;

— annapammoe (POTUKOBOE, BUOPALIVIOHHOE);

— Cyx08030yuiHoe 003UposanHoe BvimsiceHUe N0360HOUHUKA
(C MCTIOB30BAHMEM [IOTIOMHUTELHBIX TAT U BECOB, B T.4. HAMPAB-
JIEHHOE I IMHAMIYEeCcKoe BhITsKeHue) [4, c. 10].

[Inpoxo IMpUMEHSIIOT Pasrpy304Hble TO3bl I eYeH e HOMoXKe-
HIUEM.

Crenyronieil HEMA/TOBAKHOI 4acThIO peabmmTanyn I
C OCTEOXOHZIPO30M SIBJIAETCS IPMMEHeHNE Te4eGHOr0 Maccaka.
B ocHOBe MexaHM3Ma J€CTBIUSI MACCaXKa JIEKAT CIOXKHBIE B3aMMO-
00ycrnoBeHHble pedIeKTOPHbIE, HEMPOryMOpabHble, 0OMEeHHbIe
TIIPOLIeCChl, PerynupyeMble ILEHTPaIbHOM HEPBHON CHUCTEMON

(LIHC). HayanpHpIM 3B€HOM B MeXaHM3Me STUX PeaKLMil ABMA-
eTCs pasipaXeHNMe MEeXaHOPELENTOPOB KOXM, HpeoOpasylomux
SHEPIMI0 MEXAHMYECKUX PasfpakKuTeseil B VIMITY/IbCBI, OCTYIA-
fomjye B [THC. Qopmupyroruecst peakuun cocoO6CTBYIOT HOpMa-
JM3aLyY, peryaupyloueil u koopaunupyomeit gpynkumit ITHC,
CTUMY/IALMM PereHepaTUBHBIX IPOLeCCOB. 3afadeil 1e4eOHOro
Maccaka ABJAETCA CHATIE MbIIIEYHOTO HAIIPSKEHMA, YMeHbILeHVe
6oy, ynydileHye KpOBOCHAOKEHA TKaHell, YKpeIUIeH)e MbILIey-
HOTO KOpceTa.

K Maccaxy cefyeT IpUCTyIaTh B OZOCTpolt crapuu. [lepsble
CEAHCBI JJO/DKHBI OBITD I[A/AIMMIL, He BbI3BIBATD U3/INIIHETO HAPA-
JKEHJSI MBIIILT, YTO CTAHOBUTCS IIPUYMHOJ JOIOMTHUTEIBHBIX O0Teit.

OpHMM U3 HOBBIX HAIIPAaBICHMIT B JIEYCHUN U TIPOQUIAKTUKE
OCTEOXOH/Ip03a I03BOHOYHNKA SAB/IAETCA NCIONb30BaHME CTPeT-
uypHra. OH IpefcTaB/sfeT COO0I TMMHACTUYECKIE YIIPAKHEHNUS,
OCHOBY KOTOPBIX COCTaBJIffeT PACTSDKeHME MBIIIeYHO-CBA30YHBIX
CTPYKTYP, UTO CIIOCOOCTBYET YBEMIUeHI0 06'beMa IBVKEHMI B Cy-
cTaBax. B mpolecce JaHHOTO BUfa 3aHATUI YBEIUYMBAIOTCS MEX-
TI03BOHOYHbIE IPOMEXKYTKM, YMEHbIIAETCA MY MCUe3aeT JaBeHe
JIVICKOB Ha HepBHbIe BOJIOKHA 11 33/JHIOK0 IIPOZIOTIbHYIO CBA3KY; BOC-
CTAHABIMBACTCA LMPKY/IALMSA KPOBUM U JMM(bI B HOPaKEHHBIX
30HAX [I03BOHOYHIKA, CHUMAIOTCS PedIeKTOpHBIE GOIIL.

Ba>xHBIM CpeCTBOM, CIOCOOCTBYIOIMM BOCCTAHOB/IEHNIO ITa-
LMEHTOB C OCTEOXOHJPO30M, AB/AETCS TMApOKMHe3oTepamud. Ha
CaMbIX TePBBIX dTarax QU3UIECKOl peabUIUTalMM MOTYT ObITh VC-
TI0Ib30BAHbI HOTPY>KEHNA B BOJHYIO Cpefiy 6es (usydeckoil Ha-
rpyski. IIpu mocmefoBaTeIbHOM BBIMOMHEHNH, C COOMIOfeHIEM
TeMIIepPaTyPHOIO PeXIIMA, IPABII IOTPY)KeHNA U MObeMa 3TO CII0-
COOCTBYeT paccabIeH o MBIILIL] I YCTPaHEeHIIO 60/IeBOTO CHHAPOMA.

Tepanesrnaecknit adpdexrT ynpaxHeHUiI B Bofie 00DbACHAETCA
VIX TIOJIOKUTE/IbHBIM BIMAHIEM Ha CTUMYIALMIO KPOBO- U uMo-
obpallleHNs, YTO CIOCOOCTBYET YCTPAHEHNIO 3aCTONHOTO SBICHI
B OpraHaX MAJIOTO Ta3a, PasrpysKu MO3BOHOYHOrO CTonba, ¢op-
MIPOBAHNIO MBIIIEYHOIO KOPCeTa ¥ CHATHUIO JaB/IeHNA C KOPelIKa
HepBa. braropaps nopep>xuBalonieil Cuje BOLbL, B COCTOSHIY He-
3HAYNTEIbHOJ BECOMOCTY IALJYIEHTBI OLIYIIAIOT 00/IeryeH e MBIIILY
KOHEYHOCTeil 1 MOTYT IPOM3BONUTD JABVDKEHNA B BOJIE P MasIoi
3aTpare CIJL

IIpy pasrpy3so4HOM IONOXKEHMY B TEIION BOJIE HAINPsDKEHME
MBIIIII] CIIVHBI YMeHbIae TCst. [IoMiMOo 0611 yKpeT IO iX I f{bIXa-
Te/IbHBIX ICIIOIb3YIOTCA CIIELa/IbHbIe YIIPaXKHeHIA Ha YKpeIUIeHe
MYCKY/IaTypBl, YIpaXHeHUA A1A Kopryca 6e3 ycumii, ¢ OrpaHu-
YEeHHOJT AMIUIUTYHOA, B MEJVICHHOM 1 CBOOOJTHOM TeMIIe, BBITATHBA-
I0LIVie YIIPaXXKHEHNA y O0PTIKa, OOKOBBIE {BIDKEHIS TA30M B Pa3HBIX
Harpas/ieHVAX. [Ipy BBIIOMTHEHNN KKOTO YIPaKHeHNA ClIefyeT
aKIeHTHPOBATDh BHIMAHMe Ha CAMOBBITSDKEHVIL

ITanyeHTaM ¢ 0CTEOXOHAPO30M MOACHIYHOTO OT/Ie/Ia PEKOMEH-
JIOBaHO IIaBaHNe CTULAMIU «Ha CIIVHEe» 11 «Opacc», ¢ 00513aTe/IbHbIM
00yueHIeM MPaBUILHOMY IBVDKEHMIO HOTaMI BO BPeMs IIaBaHNUA
(crI0cO6CTBYeT PasBUTHIO MBILIL] TA3a).

3anaTna mo Meropy «IImmarec» aKTUBM3MPYIOT IMTaHMe
Xpsmell TO3BOHOYHMKA, YTO CIIOCOOCTBYET YBeIMYEHUIO €ro Io-
IIBVDKHOCTH VI OKa3bIBAIOT HEIIOCPECTBEHHOE BO3ZEIICTBIE Ha IIy-
6O0KIe MBIIIIBI TeMa [6, ¢. 21].

[ToMumo 3aHATHII Ne4eOHON TMMHACTUKOMN /A pelleHys Io-
CTaBJIeHHBIX 3aJja4 MPUMEHAIOTCA 3aHATHA HA TpeHakepax. JIx
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0COOEHHOCTBIO ABJIAETCA CTPOTOE JO3MPOBAHME BEMNYMHBI Ha-
TPY3KH, a TaKKe M30MpaTelbHOEe BO3MENCTBIE HA OIpefie/leHHbIe
MBIIIEYHbIE TPYIIIbL. B 3aBUCKMOCTI OT Lie/ut 3aHATIUS MOKHO BO3-
JIE/ICTBOBATh HA OIpefe/ieHHble (PU3MIeCKNe KadeCcTBa. SaHATH
MOTYT IIPOBOJUTBCS KAK CEPUITHO-IIOBTOPHBIM METOLOM, TaK I KPy-
roBuM [1, c. 32].

[ MaIMeHTOoB ¢ OCTEOXOHIPO30M, B TIEPMOJ PEMUCCHI, 0c060e
3HaYeHMe IPUOOPETAIOT CUIOBbIE TPEHMPOBKI U30KIHETUYECKOTO
U M30TOHMYECKOTO XapakTepa (C OCTOSHHOI YITIOBOI CKOPOCTBIO
BBIIIO/IHEHST YIIPOKHEHNIT) TO3BOJIAIOLINE, TIPY afjeKBATHOM II0JI-
6ope HarpysKu UCKTIYNTD BEPOSITHOCT Pa3BUTHs OOJIEBBIX OLIY-
enwuit [5, c. 26].

dusnorepanmuA yaiie BCero MCIOIb3YeTCs B KOMIUIEKCE C ApPY-
M cpeficTBaMu pusmdeckort peabumrarym. OHa HarpaB/ieHa Ha
KyIupoBaHue 60/IeBOr0 CHEPOMa, yIydllleHie KpOBOOOpallieH st
U MUKPOLMPKY/LILIY B IOPXKEHHOM CETMEHTe, OKa3aHMe POTH-
BOBOCIIA/IITENIBHOTO 1 IPOTHBOOTEYHOTO JEMCTBIS, YCTPAHEHNE
MeTaboMMIecKnx 1 AUCTPOGUIECKUX HAPYLIEHNMII, YMeHbIIEHYe
JIBUTATETbHBIX PACCTPOVICTB.

Ha ceropHAIIHMIT IeHb BBIAE/LIOT CTIEAyIOIINe BUABI (pusnoTe-
parmi, KOTopble aKTUBHO HPUMEHSIOTCS I JIEYeHNs] OCTEOXOH-
Iposa:

— WIIOyKasIbIBaHe (BO3AEIICTBIE UI/IAMI HA aKYITYHKTYPHbIE
TOYKMN);

— UMITY/IbCHBIE TOKM (JaPCOHBAIM3ALNA);

— oanextpodopes (BBefieHe IeKaPCTBEHHOTO BellleCTBa ¢ I0-
MOIIIBIO 3/IEKTPUIECKOTO TOKA);

— J1a3epoTepanus;

— MarHuToTepanysi (MarHUTHBIE TIOJII — IIOCTOSIHHOE, IIepe-
MeHHOE, VIMITY/IbCHO€, HEIIPEPBIBHOE, HIM3KOYACTOTHOE, BHICOKOYa-
CTOTHOE);

— JeTeH30p-Tepamys (BBITATMBAHUE IO3BOHOYHOTO CTONOA
C TIOMOIIBIO CIIEL[1aTBHOTO KOBPYKA).

JIureparypa:

CxaHMHAaBCKasg Xofb0a. [[ByrarenbHble [e/CTBNA, BBIIOI-
HseMble TPV CKaHJMHABCKOI XOfbOe, HOCTATOYHO PacIpoCTpa-
HeHbI B IPO(IIAKTIKE OCTEOXOHAPO3a. B OCHOBE METONVIKI TeXaT
pas/IIYHble TEXHVKM IEPeIBIDKEHIs], OKA3bIBAIOIIME Pacciabsi-
I0lllee BO3JIENICTBIE B Ie4eOHBIX Le/LX Ha CIIA3MIPOBAHHYIO MBIIIIIY
VJIU TPYILITY MBIIIL], HEIIOCPEACTBEHHO CBA3AHHBIX C IIPOOIeMHbIM
OTZEZIOM IO3BOHOYHNMKA, a Takke 3((eKT «BBITATMBAHNA» IIO-
3BOHOYHMKA B (pase OMOpHI Ha IANKY B IPOLIECCe BBILIOMTHEHI
IBUTATENbHOTO fieficTBIA. [IpuMeHe e METORMKI TI03BOTISET Ca-
MOCTOSITEIBHO C IOMOIIBI0 XOfibOBI C MaMKaMu M30aBUTHCS OT
0Oreil B Pas/MYHBIX OTHENAX NO3BOHOYHIKA, BOCCTAHOBUTD €rO
rMOKOCTb ¥ TIOJIBYYKHOCTD. Bo3meiicTBIe CKaHMHABCKOI XOfbOBI
Ha OpraHy3M Hambosee 61arOTBOPHO CKa3bIBAaeTCs Ha paboTe [ibl-
XaTebHOI U CEPREIHO-COCYRICTOI CHUCTEM, 3aMeTHOE YIydLIeHe
HAO/TIOfaeTCS B COCTOSIHMI CYCTaBOB U pabOTe OIIOPHO-[BUTATe/b-
HOTO aIIapaTa, a TaKKe OKa3bIBaeTCsA ONOXIUTEIbHOE BIIAHNE Ha
IICUXO3MOLMOHAIBHOE COCTOSHIIE.

BoiBoppl. AHanu3 pasmMyHbIX METOOB (M3MUYECKoil peabu-
JUTALMN TIPY OCTEOXOH/IPO3e 03BOHOYHKA IT0KA3aJI, YTO COBpe-
MeHHbIe TeXHOMOrMM (Gu3NdIecKoit peabummuTanyuy 06ecrnednBaT
noBblieHte  3QPEKTUBHOCTH /Te4eOHBIX, PeabuINTaI[IOHHBIX
U TpOo(UIAKTUIECKNX MepONpUATHil. PaccMOTpeHHbIe MeTOMIbI
busndeckoit peabumitanuy GIaroNpUsITHO BIMAIT Ha CHIDKEHME
K/IMHIMYECKUX IIPOSIB/IEHNIT OCTEOXOH/PO3a II03BOHOYHMKA. BeI6Op
TPEHMPOBOYHBIX HAIPY30K JAODKEH OCYLIECTB/IATHCS IOCIefoBa-
TEe/IHO C YIeTOM CTafVu 3a00/IeBaHs, PACIPOCTPAHEHHOCTH TATO-
JIOTMYECKOTO IPOLIeCca, BO3PACTa MALNEHTa, er0 MHIUBIYaTbHbIX
AHTPOIIOMETPIUYECKIX ITAPAMETPOB, BEIPaXKEHHOCTH 60/IEBOTO CUH-
IpOMa, HapyIIeHWU!I MOABIKHOCTH, CBSA3AHHBIX C IPOSBICHUAMU
JieTeHePaTUBHO-AUCTPODNYECKIX IIPOLIECCOB B II03BOHOYHOM
cronbe. B KoMmmiekce mpyuMeHeHMs CPefcTB (pusndecKkoit peabdu-
JUTALMEN 11eeco00pasHO JCIIOMb30BaTh TaKie Kak: JedeOHbIIt
Maccax, GusnoTepanys, MeXaHOTePAIVisl, TUIPOKNHE30TePAIHs.

1. Tepubypr, M. V. Kunesorepanus or 6omu B crimue. Kypc neqe6Hol ITMMHACTHKY JIst TTPOQUIAKTUKY U IEYEHNS OCTEOXOH/PO3a
nospoHounyKa / M. VL. Tepu6ypr, I A. KysnerjoBa.— M.: Okemo, 2012.— 192 c.

2. Bespykosa, O.B.Jlede6Has (usKkyIbTypa Ipu OCTEOXOHLpPO3e MO3BOHOUHNKA: yueOHOe mocobue / O.B. Bespykosa, I.V1. Byn-
Haesa // TBOY BIIO UTMY Munsgapasa Poccnn.— VpkyTck: ITMY, 2013.— 58 c.

3. YKomonpa, M. Hosblit B3/t Ha 0cTeoxoHpo3. [puansl u neverne / Mapk XKononps.— M.: Kuura o Tpe6osarnio, 2010.— 158 ¢.

Ivanarymuy, H.V. Mexanorepamus. TpakuyoHHas Teparmust: IpogecCHOHaTbHbIe TeXHONOIMM JIeYeHUA U peablIuTalum
byHKumit mo3BoHouHNKa u cycrasos / H. V1. Tunuarynnus, C. B. Tappuures, M. H. Inauatynnus; nog pen. H. V. Tnanarymms. —

Mocksa: Menniuna, 2013.— 431 c.

5. Crapukos, C.M. ®usndeckas peabunralys B KOMIUIEKCHOM JledeHUN 6OMbHBIX ¢ fopcomarusivu: MoHorpadust / C.M. Cra-
puxos, b. A. ITonstes, [I. . Boroto; mox penakumest C. M. CrapukoBa.— 4-e usf., mepepab.— M.: «Ipanutar, 2019.— 216 c.
6.  Omwicyopt, A. AHatomya mutateca / A. Imicyopt; [mep. ¢ anrt. C. 10. Yurpuren].— M.: 9xemo, 2019.— 160 c.



“Young Scientist” « #27 (474) - July 2023

Medicine | 51

OcTeoapTpo3: 3TMONOrUA, NaToreHes, KNMHMYECKUE NPOABEHUA,
ANArHoCTUKa, NedeHne U npohMnakTmMKa

YuHumes Pacyn TaxupoBuy, CTyLeHT;

KaHTemupos A3amart Xabanosuy, CTyaeHT
CeBepo-OceTnHcKas rocyaapcTBeHHas MeAuLnHCKas akafemus (r. Bnagukaskas)

B dannoti CmMamoe paccmMampusaromcs 0CHOB8Hbvle AcneKvl 0Ceoapmpo3a, K/04ast €20 IMUO0I02UI, NAamMoceHes, KTuHU4ecKue nposeneHus, oua-

2HOCIUKY, JleueHue U npodunaxmuxy. Imom 0630p npedocrmasssier 06UUPHYI0 UHPOPMALLLI0, HE0OXOOUMYIO O7ISL HOHUMAHUS MEXAHUSMOB Pa3-
BUIMUA U IPOZPECCUPOBAHUS OCINE0APIMPO3a, 4 IaKdHe 07 8bi00pA ONMUMATIBHOZ0 1100X00A K OUAZHOCIUKE U YNPABTIEHUI0 IMUM 3A00TIe8AHUEM.

BeepeHue

Ocreoaptpos sBIseTCA OFHUM U3 Hauboee pacmpocTpa-
HEHHbBIX XPOHMYECKNUX 3a00/IeBAHMUII ONOPHO-IBUIATENBHON CH-
creMbl. OHO XapakTepmayeTCs HPOTPECCHBHBIM Ppa3pylIeHIeM
CYCTaBHBIX XpSIIeli, fleTeHeparyell CyCTaBHBIX TKaHell ¥ COIPOBO-
XKJJAeTCA XPOHMYECKOIT 6O/IbIO U HapyIIeHeM QYHKIMM CyCTaBOB.
B pmaHHOII cTatbe MBI PacCMOTPMM IOAPOOHee STy IATONOTHIO,
BK/IIOYAs ee OIpefieleHIe, 9TUOTIOTHIO, TTaTOreHes, KIMHIYECKYI0
KapTUHY, METOIBI AMATHOCTUKY, JIeYeHyie ¥ IPO(IIAKTUKY.

Onpepenexue

OcreoapTpos, TaKKe N3BECTHBIIT KaK apTPO3 I feTeHePaTuB-
HO-UCTpO(uIecKoe TOPaKeHNe CYCTaBOB, IpPefiCcTaBisieT coOoit
XPOHIYECKOe IIPOrpecCUpyIoliee 3a00/eBaHIe CYCTABOB, XapaKTe-
pusyoLieecs IOBPeXAeHNeM M MU3HOCOM CYCTaBHBIX Xpselt, 00pa-
30BaHMEM 0CTeO(UTOB (KOCTHBIX HAPOCTOB) U MIBMEHEHMEM CTPYK-
TYPBI ¥ GYHKIIMY CYCTABOB.

Jtnonorua

OcTeoaptpos
BK/II0O49asA BO3PAaCTHbIE M3MEHEHNA, TE€HETNYIECKYIO0 TIpenpacIosno-
JKEHHOCTb, TPaBMbI CYCTABOB, MI30bITOYHYI0 HATPY3KY Ha CYCTaBBI,
OXXMpeHMe U BOCHATUTEIbHBIE HpOLeccs B cycTaBax. OH valie
BCTPEYAETCA Y TOXKMIIBIX JIIOEI, 0COOEHHO Y JKEHIIMH II0C/Ie MEHO-

MOXeT UMeTb pasHOOOpasHble IPUYMHBL,

Hay3bl, n y ITAIVIEHTOB C CeMeﬁIHbIM aprO30M.
MatoreHes

[TaToreHes ocTeoapTpos3a CBsi3aH C HapylleHMeM OamaHca
MEX[y paspyllIeHJeM ¥ BOCCTAaHOB/IEHIeM CYCTaBHBIX TKaHeil. I]o-
BPEXJEHNMe CYCTaBHBIX XPAILLe) INPUBOSUT K aKTUBALMM pa3py-
MIMTENbHBIX TIPOLIECCOB, TAKMX KaK Jerpajiallia KojjareHa 1 npo-
TEOITIMKAHOB, A TAKXKe K CHIDKEHMIO CHHTe3a HOBBIX MaTPUKCHBIX
KOMIIOHEHTOB. JTO IIPMBOAUT K NMOABNEHNIO MEXaHMYECKOI HecTa-
OMIIBHOCTY CyCTaBa, 00pa3oBaHMIO OCTEO(PUTOB U BOCTIATUTETbHOI
peaKLy B CyCTaBHOI KaICyre.

KnuHuka

Kmmuanveckas KapTiiHa OCT€0apTpO3a BapbMpPYET B 3aBIUCHU-
MOCTH OT CTENEHN TIOPAKEHNA CYCTABOB. OCHOBHBIMU CUMIITOMaMI

ABJIAIOTCS OONN B CYCTaBaX, OTPaHIYEHNUE IBVDKEHNIT, CKOBAHHOCTD,
CKPUII ¥ XPYCT IIPY IBYKEHMM CYCTaBOB, OTEKM U YTPEHHAA OKOYe-
He/oCTb. Bomut ycunuBaroTes mpu GuandecKoit HarpysKe I yIydiia-
I0TCS B IIOKOE.

06wuii ocmoTp

O6muit 0CMOTP BK/TIOYAET OLIEHKY CTPYKTYpbI 1 QYHKIIMH IO-
PaXXEHHBIX CYCTaBOB, a TAK)Ke IPOBEJIEHNE CIIElMa/IbHbIX TeCTOB
IS BBISIB/IEHIS] OOTIEBBIX OLLYIIIEHII, OTPAHNYEHISI TTOABVDKHOCTIH
U IPYTUX M3MEHEHMIT B CYCTaBaXx.

InarHocTuka

JlMarHocTiKa 0CTe0apTpo3a BKIOYAET KIMHUIECKYIO OLCHKY,
7a60paTOPHBIE MCCTIENOBAHNs (HAIPUMEp, aHAIU3 KPOBHU, MOUI),
PpeHTreHOrpaduio, MarHUTHO-pe30HaHCHYI0 ToMorpaduio (MPT)
¥ ApyTYie MHCTPYMeHTA/IbHble METOIBI VICCTIEHOBAHMA. OTU METOLBI
TIOMOTAIOT BBIABUTH CTPYKTYPHbIE M3MEHEHMUs B CYCTaBaX U Olle-
HUTD CTEIIeHb IIOPaKeHNL.

JleyeHune

JledeHre ocTeoapTpO3a ABIACTCA MHOTOACIEKTHBIM U BKIIIO-
JaeT HeCKO/bKO MofxofioB. OJfHOI! 13 OCHOBHBIX Iie/Ieit TedeH s SB-
nsieTcs CHATUe 60U U yMeHblleHe BOCIIAIeHNs B cycTaBax. s
9TOr0 MPUMEHAITCS Pas/MYHble ME[MKAMEHTO3HbIe IpeIIapaThl,
TaKie KaK HeCTePOUAHbIE MPOTMBOBOCIIA/INTE/IbHBIE PEIapaThl
(HIIBII), koTOpbIe TOMOratoT CHU3UTH 6071 1 BocnaseHe. OgHaKo
VX TIpYMeHeHNe JO/DKHO GBITh OCTOPOXKHBIM, TaK KaK OHM MOTYT
MMeTb TT060YHbIEe 9P(DEKTDI Ha SKeMYIOYHO-KUIIEYHbII TPAKT, I10-
9TOMY Bpay JO/DKeH mofobparh Hanboree 6e3omacHsrit u 3¢ dex-
TUBHBIII IPenapar [y KaX/AO0ro Hal1eHTa.

Jlpyrue MeaMKaMeHTO3HBIE IIPEIAPATHI, TAKME KaK XOHLPOIIPO-
TEKTOPBI, MOTYT IIOMOYb 3aMeJINTh Pa3pyIIeHNe CYCTABOB I CTH-
MY/IPOBATh VX pereHeparnyio. GusyoTepanis u YpaKHEHNUS s
YKPeIUTEeHNUs MBIIIL BOKPYT MOPa)KEHHBIX CYCTABOB TAKXKe ABJIA-
I0TCSL BaXHOII 4acTblo JledeHNs ocTeoapTposa. OHM IOMOTaioT
YIY4IINTD MOBIDKHOCTD CYCTABOB, CHATb MBIIIEYHOE HAIIPSDKEHIE
¥ yIy4UINTb OOIIYIO0 GYHKIMOHAIBHOCTD CYCTAaBOB.

IIpu TSKeNBIX CTy4asx OCTe0apTpPO3a, KOTAa KOHCePBATMBHOE
JledeHye He IPUHOCKUT JOCTaTOYHOTO OOJIerdyeHus, MOXeT MOTpe-
00BaThCS XMPYPridecKoe BMeNaTenbcTso. OfHIM U3 PacIpocTpa-
HEHHBIX XMPYPTIYECKIX METOROB ABJIAETCS SHAOIPOTE3UPOBAHIE
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CyCTaBOB, IIpM1 KOTOpOM HOBPE)KJICHHBIIZ CyCTaB 3aMEHAETCA UICKYC-
CTBEHHDBIM IIPOTE30OM. Ara ponenypa MOXKET 3HAYUTENbHO YIyd-
IINTH KAaY€CTBO >XU3HU IMAIIMUEHTOB M BOCCTAHOBUTDH (1)yHKLU/[IO Cy-
CTaBOB.

Npodunaktuka

[IpodmmakTiika 0cTe0apTpO3a UrpaeT BAXKHYIO POTb B IPEROT-
BpAILEHNN Pa3BUTHA 3a00/IeBaHNUS U 3aMeJIIEHNI eT0 TIPOTPeCCH-
poBanust. OCHOBHBIE Mepbl IPOPUIAKTUKI BKTIOYAIOT:

1. VYmpasnetne Becom: VI30bITOUHBIIT BEC OKa3bIBaeT TOIOMHMU-
Te/IbHYI0 HarPy3Ky Ha CYCTaBbl, I03TOMY TIOfifiep>KaHue 30pOBOTO
Beca MOYKeT CHU3UTDb PUCK PA3BUTHA OCTE0APTPO3a.

2. YMmepenHas ¢usndeckas aKTUBHOCTB: PeryispHsie yMe-
peHHbIe QpU3MYeCKIte YIPOKHEHIS, TaKIe KaK X0fb0a, [IaBaHue Win
BEIOCUIIEHAS €3]13, CIOCOOCTBYIOT YKPEIUIEHIMIO MBIIIII] 1 CYCTABOB,
YIY4LIEHNIO TIO/{BVKHOCTY U CHIDKEHMIO PUCKA OCTE0APTPO3a.

JIureparypa:

3. IlpaBwmbHas mosunus mpu pabore: IIpy BbIIOTHEHNH ITO-
BCeHEeBHBIX 3aj1a4 1 paboTe crefyeT obpalaTh BHUMaHMe Ha Ipa-
BIIbHYIO [O3UIIMIO TeJTa, YTOOBI CHUSNUTD HATPY3KY Ha CYCTABBL

4. VIs6eranne tpasm: [IpefoTBpalnenye TpaBM, 0COOEHHO CBSI-
3aHHBIX C CYCTaBaMM, TAaKMX KaK YIIMOBL, IIepeTOMBI I PaCTKEHIS,
MOYKET CHUSNUTD PYUCK Pa3BUTIA OCTE0APTPO3a.

3aknoueHune

OcTeoapTpo3 ABIAETCSA XPOHMIECKNM 3a00/IeBAHMEM, KOTOPOE
OKa3bIBaeT 3HAYNTEILHOE BIMSAHIE HA KAYECTBO JKI3HY [IAL[VIEHTOB.
[ToHNMaHMe €ro STUONOTUY, TATOTEHe3d, KIMHIUYECKUX TMPOSB-
JIEHMIT Y METOZOB AMATHOCTYKY ) JI€YEHNsT UIPaeT BAKHYIO POTIb
B yAy4LIEHNI Pe3y/IbTaTOB Tepanui. PaHHee obpaieHne 3a Mefu-
LMHCKOI1 TIOMOIIIBI0, KOMIUIEKCHOE JIedeHNe 1 cobmiofeH e mpodu-
JIAKTIYIECKNX Mep IIOMOTYT MALMeHTaM C 0CTe0apPTPO30M BECTH aK-
TUBHBII U 3T0POBbIIL 06pa3 KMU3HIL.

1. Iocrak H. A., Makaposa H. C., Yepnbiios A.B. OcTeoapTpos: coBpeMeHHbIe MOAXOAbI K AMATHOCTHKE 1 JiedeHnto. Bpad. 2018;

(7): 84-90.

2. Tleperymosa A. B., Peittman M. C. OcTeoapTpo3: coBpeMeHHbIe aCIIeKThbl STHOTIOTHY, TTaToTeHe3a 1 edeHns. Hayuno-mpaxrirde-

ckas pesmaronorus. 2017; (5): 541-549.

3. Bopuesa O. H., Kaparees A. E. Octeoaptpos: suarnoctuka u nedenne. Consilium Medicum. 2019; 21(3): 87-93.
ITerposa H. H., backakosa A. A., Iitynikosa JI. H. OcTeoapTpo3: HOBbIe acrieKTbl TaToreHe3a 1 iedenus. Bectuuk Poccuiickoit aka-

IeMyI MeAMLHCKUX HayK. 2016; (4): 481-487.

5. Kamycrns c. B., Kopones M. A. OcreoapTpo3: KIVHMKa, [UATHOCTHKA, Tedenue. PMDK. 2015; (15): 926-932.
Kupeesa T. A., Hazaposa C. C., CmupnoBa V1. B. OcteoapTpos: KuHMKa, AVATHOCTHKA, Nedenne. [IpakTideckas megniHa. 2014;

(1): 128-132.

OCTpaﬂ peBMaTU4YeCKaa NUXopaaKa: 3TuonatoreHes, KIMHUKa,
AWArHoCTUKaA, ie4yeHne u HpO(II)MJ'IaKTMKa

YuHumes Pacyn TaxupoBuy, CTyAEHT;

KaHTemupos Azamar Xabanosuy, CTyaeHT
CeBepO-OCETMHCKaH rocyfapcreeHHan MeanUnHCKaA akagemuns (F. BJ'IaIJ,MKaBKa3)

B danmoti cmamve paccmampusaemcs smuonioeus, namozenes, KIUHUKA, OuazHocmuxa, nevexue u npogunaxmuxa OPJI. Obcyxoaromes

0CHOBHble PAKMOPbL, BKNIIOUAT UHPEKUUOHHDLE A2EHINbL U UMMYHOTI0ZUHECKIE MEXAHU3MbL, Komopble npusodam k passumuto OPJL.
Kntouesvie cnosa: ocmpas pesmamuyeckasi nuxopaoka, pesMamu4eckas 607e3Hb cepoua, Xopess, apmpum.

OCTpaH peBMatudeckas jmxopanka (OPJI) — ato cucreMHoe
BOCIIAUTEIbHOE 3a00JIeBaHMe COeAMHUTENbHOI TKAHY, Bbl-
3BaHHOE IMMYHOJIOTMYECKIM OTBETOM Ha MHMEKINIO BEPXHIUX JIbl-
XaTeNbHBIX IIyTell, BbI3bIBalOllee IOBPEXJEHME PasINIHBIX Op-
TaHOB U TKaHEil, B OCHOBHOM CEpJlla, CYCTaBOB, KOXI U HEPBHOM
CHCTEMBIL.

Ocrpas peBMarndeckas jmxopagka (OPJI) mmeer Mynbru-
(baKkTOpMaNbHYI0 9TUONOINIO, BKIIOYAIOIIYI0 B3aVMOZENCTBIE
MEXJIy TeHeTNYeCKOJ1 PePacIoIOKeHHOCTBIO U MHPEKIMOHHBIM
arenToM. OcHoBHOI puunHoit passutua OPJI aBndetca mpepte-

CTByIOIasd MH(MEKIVA BepXHMUX ABIXaTebHBIX ITyTell, BbI3BaHHASA
OeTa-reMOINTUYECKOI CTPENTOKOKKOBOII rpymmnoit A (Crpemnto-
KOKKOM IJOTeHHBIM).

Oranbl passuTusa OPJI cBA3aHbI ¢ UMMYHONOTMYECKIM OTBETOM
opranyusMa Ha uHpekyuo. OcHoBHble oTambl styomornu OPJI
BK/TIOYAIOT:

1. Mudexunsa crpentokokkoMm rpymmbl A: Passutue OPJI
OOBIYHO NIpefIIecTBYeT MH(EKIMYU BEPXHUX JbIXaTeMbHDIX MyTell,
TaKOJ1 KaK (PapUHIUT VM TOH3VUIUINT, BBISBAHHBII CTPENTOKOKKOM
rpynmel A. VHbexims mepefaeTcsi depe3 KarlelbHO-BO3[YIIHbII
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IIyTb IPYU KOHTAKTe C MHQUIMPOBAHHBIM YeOBEKOM VI TIPU MC-
TI0/Ib30BAHMM MHPUIMPOBAHHBIX IIPEIMETOB.

2. MonexynapHasd MuMukpys: [TaToreHHble CTpENTOKOKKOBbIE
AHTHUTEHBI IMEIOT CTPYKTYPHbIE CXOICTBA C TKAHEBBIMI KOMIIOHEH-
TaMI, TAKIMY KaK aHTUTeHBI KIeTOK CepAlia, CyCTaBOB 1 HEPBHOI
CUCTeMBI. ITO IPVMBOAUT K MOJIEKY/IAPHON MUMMKPMY, KOTZiA M-
MyHHas CHCTeMa OpraHM3Ma aTaKyeT He TONbKO MHQEKINIo, HO
¥ COOCTBEHHBIE TKaHM, YTO BbI3bIBAECT BOCIA/ICHIIE 11 TIOBPEXJICHIIE.

3. AyToMMMYyHHas peakipsi: B oTBeT Ha MH(EKINIO CTpemTo-
KOKKOM TPYIIIIBI A IMMYHHAS CHCTeMa Ha4MHAET IIPOU3BOJUTD aH-
TUTeJIA IPOTYB GaKTepMaTbHBIX aHTUTeHOB. OHAKO 9TU aHTHUTENIA
MOTYT IIepPeKpelINBaTbCsA C AaHTUTEHAMM TKaHell OpraHm3Ma, uTo
IPUBOJUT K PasBUTUIO ayTOMMMYHHBIX PeaKIuii. AyTouMMyHHbIE
AHTHUTENA U KJIeTKY MMMYHHOJ CHCTEMBI aTaKYIOT TKaH! 1 OPTaHbl,
0COOEHHO cepjille, CYCTaBbl, KOXKY M HEPBHYIO CUCTEMY.

4. Tenermdeckas IIPepPACIIONOXEHHOCTD: Y HEKOTOPBIX TIOfIEN
CYIIECTBYeT IIOBBIIIEHHASA MPEAPACIONOKEHHOCTb K Pa3BUTUIO
OPJI u3-3a Ha/mM4yA ONpeNeNleHHbIX TeHeTYeckux Qaxropos. He-
KOTOpBIE IeHbl, CBA3aHHbIE C UMMYHHBIM OTBETOM J BOCIIAJIEHMEM,
MOTYT yBemnunBath puck passutust OPJI mpy KoHTakTe ¢ MH}eEK-
11M1ell CTPENTOKOKKOM I'PYIIIBI A.

B uemnom, passutue OPJI cBA3aHO ¢ KOMIIIEKCHBIM B3anMOJeli-
CTBYeM VH(EKIMOHHOTO areHTa, IMMYHHOJ CUCTEMBI I TeHeTIYe-
CKUX (paKTOpOB.

ITatoreHes octpoit peBMarndeckoit mxopanku (OPJI) cBaszan
C IMMYHOJIOTMYECKIMI ¥ BOCTIA/INTETbHBIMM ITPOLIeCCaMM, BO3HM-
KAIOIMMI B OTBET Ha MH(MEKI[MIO CTPENTOKOKKOM rpymsl A. [Tpu
passutuyt OPJI mponcxofAT crefyolyie OCHOBHbIE IIIary B IIaTore-
Hese:

1. VmmyHHBIT 0TBeT Ha nHekiyio: [Tocme nHdpeximu cTpen-
TOKOKKOM TPYIIIbI A MMMYHHAs CHCTeMa OPTaHM3Ma aKTUBUDY-
ercs. VIMMyHHBIe KIeTKH, Takue Kak T-mumdorutsl u B-mmdo-
LIMThI, AKTUBUPYIOTCS ¥ HAYMHAIOT IIPOU3BONUTD aHTHUTENA IIPOTHB
GaKTepra/JbHBIX AHTUTEHOB. JTO BK/IIOYAET IPOAYKIMI0 aHTUTEN
kmacca IgG 1 IgM, KOTopble MOTYT IepeKpeIlBaThCs C AHTUTeHAMMI
TKaHell OpraHyu3Ma.

2. MonekynapHasd MMMUKpUA: AHTHUTeNa, HPOU3SBOAMMBIE
B OTBET Ha MH(EKIINIO CTPEIITOKOKKOM IPYIIIBI A, MOTYT IepeKpeliy-
BATbCs C aHTUTEHAMM TKaHelT OPTaHN3Ma, 0COOEHHO CepJiLia, CYCTaBOB
M HepBHOI CUCTEMBL. OTO HA3bIBAETCHA MOJIEKY/IAPHON MMUMMKpMET.
Korza anTHTeNa CBA3BIBAIOTCA C aHTUTEHAMM TKaHeil, OHM aKTUBH-
PYIOT IMMYHHbIE KJIETKI ¥ IIPMBOJAT K BOCIA/INTETLHBIM PEAKIVAM.

3. Bocmanenme M TOBpeXJeHME TKaHel: AKTUBALMA MM-
MYHHBIX K/IETOK 1 BOCTIAJIUTE/TbHDIX IIPOLIECCOB IIPUBOJUT K IIOBpeE-
KJIEHMIO TKaHell. BocmanuTenbHble MeAMaTophl, TaKle KaK LMUTO-
KVHBI (HalpyMep, MHTep/IeIKIHbL 1 (aKTOpBl HEKPO3a OIIYXOJIN),
BBI3BIBAIOT BOCIIA/IEHNE VI IOBPEXKIEHNe TKaHell Cepplia, CYyCTaBOB,
KOXI1 I HePBHOII CHCTEMBL. DTO MOYKET IPUBECTI K PA3BUTHUIO Kap-
[UTa, apTPUTA, KOXKHBIX BBICBIIAHMII ¥ HEBPOIOIMYECKMUX CHM-
IITOMOB.

4. TloBpexmenue ceppua: KapauT sABmgerca ogHUM U3 OC-
HoBHBIX nposseruit OPJI. Bocmanenne cepplia MOXKeT IPUBECTH
K IIOBPE@XICHNIO KJIAIIAHOB, YTO BBI3bIBAET UX epOpMAaLINIO U YXYA-
meHye GyHKIMM. ITO MOXKET IIPUBECTU K PEeBMATIYECKOil Opo-
KOBOJ1 HE[JOCTATOYHOCTY, PEBMATUYECKOMY SHIOKAPUTY U IPYTUM
CepHieYHbIM OC/IOKHEHUAM.

5. JlnuTenbHOCTb maTonormyeckoro mpomecca: OPJI asna-
eTCsT XPOHMYECKNM 3a007IeBaHIeM, KOTOPOe MOYKET IPOfOTKATHCS
MHOTO JieT. [Ipy TOBTOPHBIX MH(EKIIAX CTPEIITOKOKKOM IPYIIIBI A
HOBTOPAETCSA VIMMYHOJIOTMYECKIIT OTBET ¥ BOCIIA/IEHNE, YTO YCHIIN-
BaeT IOBPEX/eHME TKaHEIL.

Kmianxa octpoit pesmatirdeckoit mixopapku (OPJI) Bkmodaet
pasHOOOpasHble MPOSB/IEHNS, KOTOPble MOTYT BapbUpOBaTh B 3a-
BIICHMOCTH OT TSDKECTH M PacIipocTpaneHHOCTH 3abomeBanms. Oc-
HOBHBIMI K/IMHIYeckumy npusHakamu OPJI asaorcs:

1. Kappnt: Kapant, nm BocnianeHye cepAa, ABIAETCA OTHIM
u3 xmodeBbIx mpossrennit OPJI. OHO MOXXeT IpUBOAUTD K IOpa-
JKEHMIO KJIAIIaHOB Cepyilia, 0COOEHHO MUTPAJIbHOTO KJIAIaHa, YTO
BBI3BIBAET €T0 BOCIajIeHMe, AedopMalio u yxXypieHue QyHKIMIL.
[TpusHaKy KappyTa MOTYT BK/IIOYAThb CepedHble IIYMBI, Ceplie-
O1eHe, OfBILIKY, 6071 B 06/IACTI CEPALIA M OTEKIL

2. ApTput: ApTpWUT, MIM BOCHAjJIeHNME CYCTaBOB, ABILAETCA
o6umMm npossienreM OPJI. OH 06bIYHO 3aTparyBaeT KPyIHbIE Cy-
CTaBBI, TaKye KaK KOJIeHM, TOKTH, 3aILACTbA U MUKOMOTKI. CyCTaBbl
CTAHOBSTCS 00/Ie3HEHHBIMIL, OIYXIIMMI, C OTPAHINIEHHOI TOJBIDK-
HOCTBIO 1 BO3MOYKHBIM IOSIBIEH)EM IIOKPACHEHS.

3. Xopest: Xopest mpeficTaBisieT co60iT HeBOJIeBbIe ABIDKEHIIS,
KOTOPbIe MOIYT OBITH OBICTPBIMI, HEIpeCKa3yeMbIMI 1 Oecriops-
[OYHBIMI. OTOT CHMITOM SBIAETCSA TUIMYHBIM I HEKOTOPBIX
cry4aeB OPJI, ocobeHHO y feTelt. Xopes MOXKeT BK/IIOYATh ObICTpbIe
JIBYDKEHMS PYK, HOT, /IVLIA U S3bIKA.

4. Koxuble nposienenns: OPJI MoxxeT conpoBOXIaTbcs pas-
JIMYHBIMY KO>KHBIMM M3MEHEHAMM, TAKMMM KaK apuTeMa (IoKpac-
HeHIe KOXM), CyOKyTaHHBIE y3/Ibl, BHICHIITAHNS, OCOOEHHO Ha KO-
HeYHOCTIX, U ChIIb THIIA <KKOXXI MPaMOpa» Ha Ty/IOBMIIIE.

5. Hespomnornyeckne cumnrombl: Peiko OPJI MoxxeT BbI3bIBaTh
HEBPOJIOTMYECKIE CUMIITOMBI, BK/TI0Yasl MU3MEHEHVS B IOBEJEHWN,
HACTPOEHMY, KOHLIEHT DALV ¥ KOOP/VHALIMM JIBVDKEHMIL.

JIuarHocTyka, neyeHye M NpoQUIAKTUKA OCTPOII peBMaTu-
veckoit muxopanku (OPJI) nmeror BakHOoe 3HaveHMe st dddex-
TUBHOTO YIIpaB/IeHNsA 9TUM 3a0o/neBaHyeM. [JaBaiite paccMOTpUM
KaXJIbLil 113 9TUX aCIIeKTOB IIOfpOOHee:

IumarHoctuka OPJl

— Bpau cobupaeT aHaMHe3, OCMaTpuBaeT MAIMEHTa ¥ Olle-
HuBaeT KyHndecKye npusHaku OPJI, Takue Kak KapAut, apTpuT,
XOpest V1 KOXKHbIe IIPOSBTICHNAL.

— JlabopaTopHble MCCIeNOBAHMA BKIIOYAOT OOLIMII aHAMM3
KpOBI1, aHanu3 Moy, usmeperue COD, ompefieneHye HaMdus aH-
TUTET IPOTHUB CTPENTOKOKKOBOIT TPYIIBL A U fipyrie crermdirde-
CKJI€ TeCTBL

— Onexrpokappyorpadus (OKT') n axokappmorpads 1cnonn-
3YIOTCA 1A OLIeHKHU COCTOSHMA CepATIa.

JleueHune OPJ1

— Jleuenne OPJI HarrpaBIeHO Ha KOHTPO/Ib BOCIIATIEHIIS, TIPEf-
OTBpallleHIe TIOBPEeXIeHNA KIallaHOB Cep/ilia 1 CYCTaBOB, a TAKXKe
obreryeHne CUMIITOMOB.

— IlpuMeHsAOTCA aHTUOMOTVKM /I JIedeHMs U HIpoduax-
TUKM MHGEKLMI CTPEIITOKOKKOBOJ TPYIIIbI A.
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— IIpoTuBOBOCIAMUTENIbHbIE TIPENAPaThl, TAKME KaK HECTEpO-
VHbIe TpoTHBOBOCIaMUTeNbHbIe cpefctBa (HIIBC), MoryT ncnomnn-
30BaTbCS [ CHYDKEHISE BOCITA/IEHNS 1 O0JIerde st CUMIITOMOB.

— Ilpu tsxensix cnygasx OPJI MoxeT moTpe6oBaThCs IpuMe-
HEHIe ITIIOKOKOPTUKOCTEPONIOB /I CHYDKEHA BOCIIA/IEHIA.

— B cnyyae mopakeHus cepevHbIX K/IAIIAaHOB MOTYT IOTpe6o-
BaTbCsA XMPYPridecKie BMEIIATeNbCTBA, TaK/e KaK PEMOHT WIH 3a-
MeHa K/IallaHoB.

ITpodmmaxTuxa OPJI:

— OcuoBHbIM MeponpratieM npoduraxtyky OPJI asnsgerca
CBOEBPEMEHHOE U afieKBaTHOE jIedeHMe MH(EeKIMI CTPeNTOKOK-
KOBOJI IPYIIIBI A aHTMOMOTUKAMMU.

JIureparypa:

— IIpodunakTideckoe npyMeHeHe aHTUOMOTIKOB MOXKET pe-
KOMEHJIOBAaThCSl Y MAL[VEHTOB C IOBBIIICHHBIM PUCKOM PasBUTHA
OPJL.

— BaxxHBIM acneKkTOM IPOQIIAKTIKY ABJIACTCA 00ydeHNe T1a-
IMEHTOB I X POANTENIell O PAHHVIX IIPM3HAKAX MHPEKINI CTPEINTO-
KOKKOBOJI TPYIIIBI A ¥ BAXKHOCTU CBOEBPEMEHHOTO 0OpallieHNs 3a
MEJIMI[VHCKOII TOMOIIIBIO.

O6muit mogxox k yupasnennio OPJI BKIo4aeT KOMIUIEKCHO®
JledeHe, PeryIspHOe HAOMOe e 1 CTelOBaHNIe PEKOMEHIALIAM
Bpava. CBOeBpeMeHHas AMATHOCTIKA, afleKBaTHOE JIeYeHNe I TIpo-
¢unaxryka OPJI MOTyT CYIeCTBEHHO CHU3UTD PUCK OC/IOXKHEHMI
¥ YIy4UINTb IPOTHO3 3a00/eBaHILA.

1.  Bebep, B.P.IIponenesrrka BHyTpeHHux GonmesHeit / B.P. Bebep.— 1.— Mocksa: FOpaitr, 2021.— 554 c.— Tekcr: Hemocpep-

CTBEHHBIII.

2. BHyrpennue 60nmesHu: yueOHUK.— 6-€ U3[., epepab. u por. / B.J1. Makonkns, C. V. Oyapenko, B. A. Cymumo.— 2012 r..— 789

c . (Pen. Omutpues A. 11,2014 1)

KoMnoHeHTbI IEKTPOHHBIX CUTApPEeT U UX BINAHWUE HA OPraHnU3m

YuHunes Pacyn TaxupoBuy, CTYAEHT;
KaHTemupos A3amat Xabanosuy, CTyaeHT
CeBepo-OceTUHCKan rocyfapcTBeHHan MeAULMHCKas akapemus (r. Bnagukaskas)

BeepeHue

B coBpemeHHOM 0011eCTBE 3NEKTPOHHbIE CUTAPETDI HOMYIMIN
LIMPOKOE pAacIHpOCTPaHEHNe M CTalu IONY/APHbIM ajIbTepHA-
TUBHBIM TIPOLYKTOM UL KYPUIbIIMKOB. DTV YCTPOVCTBA, TAKXKe
U3BECTHbIE KaK 9/IEKTPOHHBIE HUKOTHHOBbIE crcteMbl (QHC), mpef-
JIaTaloT MOTPeOUTEIAM BO3MOKHOCTD HONYYaTh HUKOTYH 1 PyTHe
BELIeCTBa IyTeM MHIa/IALMI a9p0307id, CO34aBaeMOro IIpy Harpe-
BaHUM XUTKOCTH.

Lenb JaHHOIT CTATBI COCTOUT B TOM, YTOOBI IPETOCTABUTH TIO-
IpOOHbIIT 0630p O BPEHOM BIIVSHIUM 3TIEKTPOHHBIX CUTapeT Ha 3/10-
PpoBbe mmofell. B Xxofe cTaTby Mbl paCCMOTPUM Pa3/INYHble ACIIEKTh
9TOIt MpO6/IeMBI, HaYMHAS C AaHAM3a KOMIIOHEHTOB 3/IEKTPOHHBIX
curapet 1 3aKaH4MBas VX BIMAHMEM Ha OKPY>KalOLIYIO Cpefy.

KomnoHeHTbI 3IEKTPOHHbIX CUraper

9JI€KTpOHHbIe CUTApPETBI COCTOAT M3 HECKOIbKNX OCHOBHBIX
KOMIIOHEHTOB, Ka)KJIbIﬁI "3 KOTOPBIX WI'PAET CBOIO pPOIb B CO-
3JJaHMM BIIEYATNEHNA OT KypeHus. B 3ToM paspiene Mbl paccMOTpUM
Ka>K/IBI/1 KOMIIOHEHT MOPOOHee 11 03HAKOMIUMCA C VX XMMIIeCKIM
COCTaBOM 1 (1)yHKLU/IOH&]IbHOCTbIO.

AnmapaTHoe YCTpPOICTBO. AINapaTHOe YCTPOICTBO 37IeK-
TPOHHOJI CUTapeThl COCTOUT U3 aKKyMY/LATOpPA, MCIapuTens (arTo-
Ma]?[sepa) " KHOIIKM aKTUBALN. AKKyMy]IHTOp peRoCTaBIAET
NUTaHNe A pabOThI SNEKTPOHHOI CUTAPETHI 1 MOXET OBITh pas-
NMYHOJ MOLIHOCTY B 3aBUCHMOCTY OT MOfie/nu. Vicnapurenn, umm

aTroMarizep, OTBeYaeT 3a IpeBpalljeHIe NeKTPOHHON CUTapeTHON
KIIKOCTY B a9PO30JIb, KOTOPBIIT HOTpeOuTeNns MHrampyer. Kxomka
aKTUBAINY UCTIONB3YeTCs [/IA 3aIlyCKa HarpeBaTe/TbHOTO 37IeMeHTa
U TIpoliecca MCIIAPeHNS KUAKOCTIL.

OnexTpoHHas curaperHas xupkoctb (ICK). Opumm n3
K/TI0YeBLIX KOMIIOHEHTOB 3/IEKTPOHHOI CUTApeThl SABJIACTCA 9/EK-
TpoHHas curapertHas Xuakocth (ICXK), Takke M3BecTHass Kak
«BEI-KUIKOCTb» WU «37IeKTPOHHAsA XuaKocTb». ICHK comep>xut
pasnuuHble XMMMUYeCKMe BelljecTBa, BKIIOYas HUKOTHUH, apoMa-
TU3ATOPbI, pacTBOPUTENH 1 H06aBKy. Hukotu nobasnserTcs mis
YIOBIETBOPEHVA PU3NIECKON 3aBUCHMOCTI OT CUTapeT, a apoMa-
TU3ATOPBI IPUJAIOT KUJKOCTY PasHOOOpasHbIe BKYCHI, TaKye Kak
bpyKTBL, cIafocTy wim Tabax.

XuMMYECKMiT COCTaB 9MeKTPOHHON CHUIApeTHON >KUIKOCTH.
ONeKTpOHHAA CUTapeTHAS KUAKOCTb COAEPXKUT He TONbKO HUKOTIH
1 apOMAaTH3aTOPBI, HO M IPYTHe XuMudecKie BelecTsa. Hexkoropsle 13
HIIX MOTYT OBITD [IOTEHINA/IBHO BPEAHBIMIL 151 310p0Bbst. Hapimep,
PpacTBOpUTEN, TaKie KaK IPONIEHIINKOMb U TIMLEPYH, NCTIOb3Y-
I0TCA UL CO3aHMA a3p0307IA IPY HarpeBaHuy Xuakocty. OHM AB-
JIAI0TCS OCHOBHBIMI KOMIIOHEHTAMIL M CYUTAIOTCA 0€30IIaCHBIMMU TIPK
UCTIONb30BAHNM B MUIIEBBIX IPOLYKTAX, ONHAKO UX JONTOCPOYHBIE
TIOCTIEAICTBYA J/IA 30POBbs IPU MHTA/ALMM JI0 KOHIIA He M3Y4eHBL.
Taxke CTOUT OTMETUTD, YTO HEKOTOPbIE APOMATI3ATOPBI MOTYT COZiEp-
XKarb B cebe MOTEeHIIMAIbHO BPeHbIe BELeCTBA, TaKe KaK AMaLeTuI,
KOTOPBIiT CBA3AH C Pa3BUTIEM JIETOYHbIX 3a00/EBAHMIL.

Brusanue pa3Ho06pa3HBIX BKYCOB M apoMaToB. O HIM 13 IIpH-
BJ/IeKaTe/IbHBIX ACTIeKTOB 3/IeKTPOHHBIX CUTapeT A/ Hob3oBaTesel:
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ABJIAETCS WMPOKMIT BBIGOP BKYcoB M apomaroB. OT (pyKTOBBIX
JI0 CAfKUX U TaOauHBIX, APOMATU3ATOPBI MOIYT CYILECTBEHHO I10-
BIIMATD HA TIPYBJIEKATeIbHOCTD MCIOIb30BAHILA 9NEKTPOHHBIX CH-
rapeT. OfiHaKo, C/IeAyeT OTMETHUTD, YTO HEKOTOPbIe ApOMATU3aTOPbI
MOTYT COfiepXXaTb BpeHBIE XVMIYECKNe COeNMHEHMS, KOTOpbIe
MOTYT UMeTb HETaTMBHOE BO3/EIICTBIE Ha 3[I0POBbE.

B nmanHOM pasjierie MBI PacCMOTPE/M OCHOBHbIE KOMIIOHEHTBI
9NEKTPOHHBIX CUTapeT M MX XUMMYecKuil cocrtas. IloHmmanme
3TVX KOMIIOHEHTOB fAB/IAETCA BAKHBIM IIATOM JL OLIeHKU NOTeH-
IMaTbHBIX PYCKOB, CBA3AHHBIX C VCIIO/b30BAHMEM 37IeKTPOHHbIX
curapet. B cremyromenm paspene MbI 00paTHMCA K BIVSAHIIO S7EK-
TPOHHBIX CHTapeT Ha OPTaHNU3M I IIOCTIACTBIAX /LA 37J0POBDAL.

BAnsiHMe 3NeKTPOHHbIX CUrapeT Ha OpraHusm

Bimsinue Ha gpixarenbHyto cuctemy. OnHOI 13 Hanbonee u3-
Y‘{eHHbIX O6}IaCTeI7[ BIIMAHNA SJ'IeKTPOHHbIX cmrapeT Ha OpI‘aHI/ISM
ABNIAETCA VX BO3JIENiCTBME Ha JIbIXaTelbHYI0 cucrteMy. Viccnmeno-
BaHNA TOKAa3bIBAIOT, YTO IIPU MCIIONb30BAHUM 3NIEKTPOHHBIX CH-
rapeT MOTYT BO3HMKAaTb BOCTIAJIMTeIbHbIE PEAKIUM B JIETKMX, I10-
BpeX/IeHIE K/IETOK M YXy/ILIEH e (byHKuI/m JIBIXaTEeTbHOM CUCTEMBI.
3T0 MOXeT HpI/IBeCTI/I K passmmo paanmqﬂmx pecnmpaToprIx 3a-
0oreBaHMIL, TAKIX KaK OPOHXIT, aCTMa 11 ITHeBMOHILA. Taxoke CTOUT
OTMETUTD, YTO HEKOTOPbIE MCCIENOBaAHNA CBA3bIBAIOT MCIIONIb30-
BaHNe 9/IEKTPOHHBIX CUTapeT C BO3pAcTaHNMeM pPUCKAa Pa3BUTH:A
XPOHIYECKNX /IETOYHBIX 3a00/IEBAHMIT, TAKMX KaK XPOHMYecKast 06-
crpykruBHast 601e3Hs erkux (XOBJI).

Biuanue Ha cepedHO-COCYNUCTYIO CUCTeMY. JNeKTPOHHbIC
CI/II‘apeTbI TaKXe MOI‘YT OKa3bIBaTb BOSHCI?ICTBI/IQ Ha cepue‘{Ho—co—
CymuCTyIo cucteMy. HekoTopble nccnefoBaHNA YKas3blBalOT Ha To,
YTO MCIONb30BaHMe 3MeKTPOHHBIX CUTaPeT MOXKET TIOBBICUTD apTe-
pUanbHOe JaBIeHNe 1 CePAeUHbIil PUTM, a TAKKe CIOCOOCTBOBATh
00pa3oBaHMIO KPOBHBIX CIYCTKOB. DTO MOXKET YBETUIUTD PIUCK Pas-
BUTHS CEPAEIHO-COCYAUCTIX 3a00/IeBAHMIT, TAKIX KAK CepAedHast
HEeJOCTAaTOYHOCTD, I/IHCY}II)T n cepneql{bnﬁ HpI/ICTyH.

JIureparypa:

BrsaHue Ha MO3T M HePBHYIO CHICTeMY. MO3T 11 HepBHas CHCTeMa
TaK>Ke OJIBEP>KEHBI BO3/IEJICTBIUIO 37EKTPOHHBIX curapeT. HukoTus,
Cofiep)KaIlMIicA B 9NeKTPOHHBIX CUTApeTaX, AB/IAETCA HapKOTHYe-
CKUM BeIjeCTBOM, KOTOpOe OKa3bIBaeT BIMAHNE Ha (PYHKLVIOHIPO-
BaHue Mosra. [ToctosHHOe yIoTpe6/ieHIe HUKOTIHA MOXKeT IPUBO-
IIUTD K 3aBYCUMOCTY Y1 MI3MEHEHVAM B MO3TOBON XVIMMIL. ITO MOXKET
TIOB/IMATD Ha IAMATb, KOHIIEHTPAINI0, KOTHUTUBHbIE (DYHKIUN U 10~
BefieHne. OCO6@HHO BaXKHO OTMETUTb, YTO Y IOAPOCTKOB U MOTIOIBIX
TIOfIelt, MO3T HaXOJUTCA B CTAIVM AaKTMBHOTO Pa3BUTHA, M BO3Jeil-
CTBIIE HMKOTIHA MOXET MeTb 0COOEHHO HeTaTUBHBIE ITOC/IECTBIL.

Ob1ee BIAHME Ha 300poBbe. [JoMIIMO BO3/eliCTBIA Ha KOH-
KpeTHble OPraHbl U CYCTEMBI, MCIIONb30BaHNE MEKTPOHHBIX CH-
rapeT TakKe MOXKET OKa3bIBaTb 0Oljee BINMAHUE HA 3[JOPOBbE Ue-
noBeKa. VlccmenoBanus CBA3BIBAIOT MCIIONb30BAHME 3NIEKTPOHHbIX
CHTapeT C yXy/lleHMeM OOIEro COCTOSIHMSA 370POBbs, IOBBI-
IIeHHBIM PUCKOM PasBUTHA MHPEKLWI IbIXaTe/IbHBIX ITyTell, CHU-
JKeHVIeM VIMMYHUTETA J1 laKe IOBBIIIEHHOI CMEPTHOCTIL.

3axmioyenne. B maHHOI cTaTbe MBI HOFPOOHO paccMOTpenn
BPEIHOE BIMAHNUE 3NEKTPOHHBIX CUTAPET M €ro MOCIeACTBUA A
3mopoBbs. Mbl ob6patun BHUMaHMe Ha (aKTbl M UCCTIEOBAHNA,
YKa3bIBalollMie Ha ONACHOCTM MCIIONb30BAHMUA 3/MEKTPOHHBIX CH-
rapeT. Bo-TiepBbIX, 9/EKTPOHHBIE CUTAPETBI COZEPXKAT BpefHBIE
XMMIYeCKIe BEIeCTBa, TaKie KaK HUKOTVH, TKeble MeTaJlIbl
U KaHIIEPOTeHBI, KOTOPbIE MOTYT IIPYBECTH K PA3BUTHUIO PA3/IIIHbBIX
3a00/TeBaHNIl, BK/TI0YAs IIPOOIEMBI C JIETKMMI, CEepAiLieM U IPYTUMU
opraHami. Bo-BTOPBIX, 97IeKTPOHHbIE CUTapeThl MOTYT CTUMYIMPO-
BaTb 3aBUCHMOCTDb OT HMKOTHMHA, YTO MOXKET MPMBECTH K UCIIOMb-
30BaHMIO TPAJMIVIOHHBIX CUTapeT M PasBUTHIO TabadyHON 3aBU-
cumocti. B 1emom, 6opbba ¢ BpeIHBIM BIIMAHMEM 9/IEKTPOHHBIX
curapet TpedyeT COBMECTHBIX YCUIIMIL CO CTOPOHBI OOIIeCTBEHHBIX
¥ YaCTHBIX OPTaHM3ALNIl, PABUTENBCTBEHHBIX OPraHOB U 00Opa-
30BaTe/bHBIX yupesxaeHnmit. TOMbko MmyTeM 0OpasoBaHNsA, pPeryn-
POBaHNA U TOAJEPKKM OTKa3a OT JMCHONb30BAHNUA 3NEKTPOHHbIX
curaper Mbl CMOXKEM 3alUTUTD 3[J0POBbe HAIIETO HACEMEeHN, 0CO-
O€HHO MOJPACTAIONIero IOKOICHNAL.
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This article provides a comprehensive overview of the history of the Ulyanovsk Institute of Civil Aviation (UICA). It discusses the institute’s es-
tablishment in 1970, its initial aims and objectives, and the key milestones in its development. The article also highlights the important contribu-
tions made by UICA in training aviation professionals and its impact on the aviation industry in Russia.
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History of civil and military aviation in Ulyanovsk

The history of aviation in the Ulyanovsk region takes its start in
the 1920s. In this period interest in aviation sharply increased in the
USSR, which made it possible to attract people to the construction of
a domestic Air Fleet. The Society of Friends of the Air Fleet, founded
in March 1923, played an important role in the creation of aviation.
Only in one year, nearly one and a half million people joined the So-
ciety. Thanks to this organization, flying clubs began to be created in
the country, glider stations, parachute towers were also built. On May
23,1925. The Society of Friends of the Air Fleet was merged with the
society Dobrokhim and became known as Society of Friends of Avia-
tion and Chemical Defense and Industry (AVIAHIM) [2].

On January 23, 1927, the AVIAHIM company merged with the
Defense Assistance Society and was named OSOAVIAHIM. This so-
ciety has done a great job of disseminating aviation knowledge and
the creation of an extensive network of flying clubs, aviation circles.
According to the decision of the IV Plenum of the Central Council of
OSOAVIAHIM, since 1933 flying clubs have become the main form
of training of flight personnel in the structure of the defense society.
According to the «Temporaly Regulations on the Osoaviahim flying
clubs», the flying club was “the main structural unit of the aviation of
OSOAVIAHIM for the development of aviation mass work and avi-
ation sports among the population and for the training of defense
personnel at the current working place. To ensure the fulfillment of
these tasks, pilot instructors were required, the training of which was
also entrusted to the flight schools of OSOAVIAHIM. The Ulyanovsk
flying school also contributed to this task.

«The flight school arrived in Ulyanovsk» — such a headline in the
August issue of 1931 of the Ulyanovsk newspaper «Proletarsky Way»
could read the city residents. In a newspaper article, the following was
highlighted: “On August 17, the regional School of Civil Aviation ar-
rived in Ulyanovsk. The school has existed for the second year and
was still found in Samara until now — in the middle of this year the

first graduation of pilots took place. Due to the lack of a suitable land
plot for the airdrome in Samara, they decided to transfer the school to
Ulyanovsk, where there are all the conditions for an aviation school.

However, there were other reasons for the transfer: the Central
Council decided to create a center of personnel for the civil air flo-
tilla in the homeland of Ilyich. The article reported that young people
from 1906 to 1911 years of birth will be accepted into the school.
Advantage was given to workers and collective farmers (95% of the
number). The training program was designed for a six-month period.
Since then, the newspaper Proletarian Way regularly short messages
of this kind regularly appeared [2]:

— «The start of school will depend on the completion date for
the construction of the airfield, hangar (garage for aircraft), the
building of management and repair areas of the school premises».

— «Who works at the airport on August 22. City water supply —
30 people, timber industry 30 people, printing house Ne 1-30 people».

— On November 19, 1931, the newspaper published a call «Ev-
erybody to the airdrome».

— The greeting of the Ulyanovsk city committee: «On the day
of the opening of the flight school, the city committee welcomes the
flight personnel of the school and workers and city workers who took
an active part in organizing and school construction. The opening of
a flight school in the city has a huge importance in the development
of civil aviation, in the development of high technology and is a big
contribution to socialist construction and strengthening the defense
capabilities of the USSR».

The opening ceremony happened on the built for school airfield,
with a large concentration of citizens. The next day, November 20,
1931, the headline appeared in the newspaper Proletarsky Way: «The
air school is open. The meeting was at the airfield. »Here’s how the
opening of a flight school was described: «In the morning, columns
of military units, workers of urban enterprises, public organizations
and students of technical schools reached Sviyaga. By 10 oclock, the
embankment of Sviyagi and Lenin Street were filled to capacity with a
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demonstration of many thousands. Among the demonstrators, there
was a group of foreign workers from factory No. 3 with a poster:
»Successes of the five-year plan is an attack to the capitalist world«.
By 11 oclock the airfield was filled with demonstrators. Against them
is a series of aircraft. The chatter of motors attracted general atten-
tion. Thousands of eyes glared at the airplanes. One for others took
off planes from the earth, took the height. With intense attention fol-
lowed all for showy flights».

The airfield was located on the territory of modern Zasviyazhsky
area of the city between the Moscow highway and the Sviyaga River.
To the present the building of the command and control station of the
airfield at 53 Moskovskoye Shosse was preserved. A memorial plaque
with the text: «In this building in 1931-1945 the command post of
the aerodrome of the Ulyanovsk united school of pilots and aircraft
technicians was located» was set in the eighties of last century.

Besides this building, on the airfield there were two hangars for
airplanes, a water tower, a water oil heater (for heating water and oil
during the winter operation of airplanes), workshops, a warehouse
for fuels and lubricants. The best buildings on Gimova Street were al-
located for the school. Headquarters and the educational part was in
the house number 1 (now in it is a music school), cadet dormitory
in house number 3 (now it is the Wedding Palaceof the city). Nearby
was a house number one on Ulyanov Street, for accommodation of
command staff and teachers of the school.

The first head of the flight school was Bogaenko. The development
of the aviation industry in our city did not end there. In less than five
months, onthe embankment of the Sviyaga River in the building of the
former art school the 1st All-Union Aviation Technical School of the
Central Command of Ovoaviahim was opened. However, the creation
of the training base did not end even there. By order of the Central
Council of Ovoaviahim from11/05/33, the Ulyanovsk flying school
and aviation technical school were transformed into the Joint School
of Pilots and Aircraft Technicians of Ovoaviahim (currently there is
an auto-mechanical technical school in this building).

At the time of unification, only 199 people were trained at the avi-
ation department. Since September 1932, G. O. Konstantinov, an ac-
tive social activist of the school, became the commissar of the school.
Georgy Ivanovich led the school from 1932 to 1937 and proved to be
a good organizer of the flight training of cadets, he taught one of the
disciplines himself. In the years 1931-33 the school trained pilots, and
since 1933 — instructors-pilots and aircraft technicians. According to
a special program, instructors-pilots-paratroopers were trained. The
school was an important methodological Aviation Center of Osoavi-
ahim. On its basis, training and methodological meetings of managers
and specialists of flying clubs were regularly held.

In February 1933 was first graduation of cadets from this flight
school. In August 1933, for the first time in the country, Aviation Day
was celebrated, which was solemnly held in Ulyanovsk. Meeting and
mass festivities of citizens were held at the airfield, an air parade was
held for the first time in the city. In the early years, the school’s fleet
consisted of training aircraft U-2, Ut-1, Ut-2 with M-11 engines and
combat aircraft of the time I-5 with engines M-22 and I-15 «bis» with
engine M-25 and reconnaissance R-5 with engine M-17 [4].

Based on materials from teacher Votintseva’s book, who was the
head of educational part of the school «In the sky of Ulyanovsk» “An
exceptional role in theoretical and preflight ground training for cadets

was played by well-equipped classrooms. The equipment trained ca-
dets to improve the depth of the eye, the horizontal flight, climb, de-
scent, turns and other elements were worked out on the apparatus with
a moving screen area. In classes there were acting split electrified en-
gines and units. Training aircraft installed in the classes were prepared.

Early years of Civil Aviation Institute in Ulyanovsk

Ulyanovsk Institute of civil Aviation is the oldest educational in-
stitution in Russia for the preparation of flight personnel for civil avi-
ation. The school starts its own history since 1935. In Bataysk — a
small town near Rostov — at the 1st joint school of pilots and aircraft
technicians of the Civil Air Fleet, Higher flight training courses were
organized. Their main purpose was retraining pilots in aircraft nav-
igation, using instrumentation, radio, at night and in difficult mete-
orological conditions. They taught pilots of the upper class and for
heavy aircrafts (from the order for the Main Directorate of the Civil
Air Fleet dated September 19.35 No. 270). At that time, the initial
training of pilots was carried out on airplanes R-1, U-2, and higher
training was carried out on airplanes Ant-9, Ant-4, SB, PS-84.

In the summer of 1939, in connection with the aggravation of
the international situation, the Bataysk Combined School was trans-
ferred to the Red Army Air Force, and Higher flight training courses
were transferred to the city of Mineralnye Vody.

In October 1941, due to the approach of the front line to Rostov,
Higher flight training courses were relocated to Tashkent. The main
task of Higher flight training courses was the preparation of crews for
Li-2 aircraft. In May 1944, Higher flight training courses returned to
the Minvody, where they continued this work, and in 1947, training
of the Civil Air Fleet crews for the new I1-12 aircraft began.

At the same 1947, the Higher flight training courses were reorga-
nized into the Higher Flight Training School, which was relocated to
Buguruslan, Orenburg Region, and in 1950 to Ulyanovsk. In 1955,
training began for the flight crew for IL-14 aircraft, and in 1958 for air-
craft with gas turbine engines An-10 and II-18. At the beginning of the
60s, the development of the first Tu-104 civilian jet aircraft began [6].

In November 1955, Ulyanovsk Higher Flight Training School
began training foreign crews when aviation specialists from East Ger-
many arrived. And since 1957, truly mass training of crews from a
number of countries begins. Pilots, flight mechanics, radio operators
from the GDR mastered the IL-14, crews from Bulgaria, Romania,
and Hungary learned to fly the same plane. And when the IL-18 and
An-10 turboprops entered the first squadron, training began for pi-
lots from Guinea, Mali, Ghana and other countries of Asia and Africa.

From 1962 to 1972, Tu-124, Tu-134, Tu-154, and An-24 aircraft
were mastered in Higher Flight Training School.

In 1973, for the great successes in the development of air trans-
port, a significant contribution to the implementation of plans for
the training of highly qualified flight personnel and the development
of new equipment, the Ulyanovsk Higher Flight Training School was
awarded the Order of Lenin.

In December 1974, it was decided on the basement of Higher
Flight Training School to create a Center for Joint Training of Flight,
Technical and Dispatch Personnel of the member countries of the
Council for Mutual Economic Assistance. The first phase of con-
struction included an educational laboratory and training facilities,
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a hotel with 700 beds, and secondly it was planned to build a medical
unit, a club and sports complex, a swimming pool and other facili-
ties. The construction of the most important facilities of the Center
was completed in early 1983, and then its opening took place, though
the training of specialists for the Council for Mutual Economic Assis-
tance countries has been carried out since 1980. During this period,
the training for the flight crew for the I1-62, 11-76, 11-86, Yak-42 air-
craft began. During the period from 1980 to 1985, more than 15 thou-
sand aviation specialists were trained, including from 40 countries of
the world. In 1985, the Center, which then celebrated its half-century
anniversary, was awarded the Order of Friendship of Peoples [6].

In connection with the collapse of the USSR, the higher flying
schools of civil aviation (based in Aktyubinsk and Kirovograd) ren-
dered fell outside of Russia. As a result, the problem of training flight
personnel with higher education for the aviation enterprises of the
Russian Federation arose, for the solution of which in 1992 it was
proposed to create a higher aviation school at the Center. The he de-
cree of the Government of the Russian Federation of 23.10.92 No.
1931-r «On the creation of the Ulyanovsk Higher Aviation School
of Civil Aviation »was the result of a lot of work carried out under
the guidance of the rector of the school, Honored Pilot of the USSR
V.M. Rzhevsky. In the summer of 1993, the first set of cadets entered
The High School — specializing in «flight operation of aircraft».

In the future, the field of activity of the school for the training
of aviation specialists with higher education continuously expanded:

1994 — training of air traffic control engineers began;

1995 — the course of training students part time started;

1996 — a military department was opened;

1998 — the first graduation of pilot engineers;

1998 — graduate school opened;

1998 — the first graduation of air traffic control engineers;

2000 — the training of flight engineers in distance learning began;

2000 — training of rescuers and managers began;

2003 — the first graduation of flight engineers (distance learning
department).

The Ulyanovsk Higher Aviation College of Civil Aviation today
is: 5 faculties, 16 departments, the military department, the faculty of
non-continuous forms of training, additional professional education,
language training, flight service, training center, aviation training
Center, Museum of the History of Civil Aviation.

Currently, 207 teachers train students at the school, 14 of them —
doctors of sciences. In total, about 3 thousand students study full-
time and part-time [1].

The number of students increased due to part-time students and
graduate students. Training takes place in the flight technical spe-
cialty, life safety; management.

Today, the state is trying to popularize technical specialties and is
achieving certain positive results. Aviation enterprises are still able to
carry out successful projects. Explicit examples: modern civilian air-
craft Sukhoi Superjet-100 and Super-maneuverable multi-functional
fighter Su-35. The Sukhoi Superjet-100 is the first new Russian ci-
vilian aircraft in recent decades and the «hope of the Russian avia-
tion industry».

At the second International Forum on Nanotechnology in
Keldysh Center, samples of products obtained using plasma technol-
ogies for applying nanostructured film coatings were demonstrated.

One of the solutions to such practical tasks as reducing the cost
of aircraft maintenance and improving flight safety by creating new
materials that prevent icing is to use the properties such a rapidly
developing class of water-repellent substances, such as superhydro-
phobic coatings. In modern aviation, flight personnel are exposed to
powerful electromagnetic radiation in excess of permissible sanitary
standards. The ability to reduce this effect is most determined by the
technical level of the glazing used in crew cabins. Glazing products
with such coatings are available on new combat aircrafts MiG-29K,
Su-ZOMK], Su-35, Ansat, Ka-32 helicopters [3].

The above examples of the use of modern technologies in avia-
tion indicate a serious modernization in the industry, which is com-
plicated by the need to retrain pilots on foreign equipment in connec-
tion with the desire of some airlines to retool the fleet for the leasing
of used foreign aircraft.

In the plans for the development of the country’s industrial sector,
resuscitation of the aerospace industry is one of the first places. A
lot is planned. For example, the construction of research and devel-
opment center in the city of Zhukovsky, the union of the most sig-
nificant design bureaus into a single formation, but without loss of
independence in creativity, without loss of competition — and with
increased public funding.

Historical Museum

In 1983, the Museum of the History of Civil Aviation of the USSR
was organized at the Center, which had four halls and collected about
7,000 exhibits and documents, 28 aircraft and helicopters, including
the first Tu-104 jet passenger plane and the first supersonic passenger
plane Tu-144 aircraft, which are presented in open parking

The museum of the history of civil aviation is a structural unit of the
Ulyanovsk Institute of Civil Aviation named after the Chief Marshal of
Aviation B. P. Bugaev. It was formed in accordance with the order of the
Minister of Civil Aviation of the USSR B.P. Bugaev from 06/01/83 No.
97 in order to concentrate in it samples of aircraft and to create an expo-
sition that reflects the glorious labor path of the country’s civil air fleet.

Since 1999, the museum is part of the Association of Technical Mu-
seums of the International Union. The museum was awarded the title
of «People’s». The total number of exhibits is more than 4000 storage
units. Of this number, 730 exhibits are genuine samples that reflect the
history of civil aviation from its inception to the present day [5].

The main part of the museum is a unique exhibition of domestic
aircraft and helicopters of civil aviation, located on an area of about
18 hectares, adjacent to the territory of the central airport of Uly-
anovsk (Barataevka village).

All equipment was transferred to the museum after the comple-
tion of its flight resource, some were found by search teams and en-
thusiasts across the country. At the exhibition, about 50 units of avi-
ation equipment are exhibited, from the small Po-2 to modern jet
giants. Among them are airplanes: Ak-1, Po-2, An-2, An-14, L-29,
L-410, M-15, Tu-104, MiG-25, Tu-134, Tu-114, 11-18, IL-62, Tu-144;
helicopters: Mi-1, Mi-2, Mi-4, Mi-6, Mi-8. Eleven exhibits of the
museum are monuments of science and technology. This is Ant-4
(TB-1)-1925; 11-14-1950; Yak-12M-1946; Mi-1-1948; Tu-104-1955;
Tu-114-1957; Tu-116-1957; Tu-124-1960; Tu-144-1968, 1L-62-
1963, IL-154B-1968.
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Direct active participation in the creation of the museum was
taken by the head of the department of educational institutions of the
USSR, Yury Petrovich Darymov and the deputy head of the center,
Vladimir Pavlovich Deldyuzhov.

Some exhibits are unique, existing in a single copy. The exposi-
tion was replenished by moving to the parking lot of used aircraft re-
sources, transferring aircraft to Institute of civil aviation, searching
for and recovering unique models (including a copy of the first do-
mestic AK-1 aircraft, and the crash restored ANT — 4in the 1940s)

The main branch museum of the history of civil aviation is a
unique sightseeing object, which is readily visited by both Russian
citizens and foreign delegations and tourists. Frequent visitors to the
museum are cadets and students from Ulyanovsk schools.

The museum also includes a photo-documentary exposition lo-
cated in 4 rooms of the educational and scientific building No. 1. It
reflects the main stages in the development of the history of Civil
Aviation. The Book of Honor of Veterans of the Civil Aviation Ad-
ministration and the Book of Remembrance of Veterans-Participants
of the Great Patriotic War and Institute Workers are stored here. In
addition to exhibits related to the history of the Civil Aviation, the
museum also holds gifts handed over to the institute by students and
delegations from many countries of the world.

In 2016, on January 14, the Institute was renamed into the Uly-
anovsk Institute of Civil Aviation named after the Chief Marshal of
Aviation B.P. Bugaev. In connection with this event, an exposition
dedicated to the Chief Aviation Marshal Boris Pavlovich Bugaev was
opened in the first hall of the museum [5].

The Head Branch Museum of the History of Civil Aviation is a
scientific, methodological, cultural and educational institution used
as an educational and research laboratory of «Ulyanovsk Institute of
Civil Aviation named after the Chief Marshal of Aviation B.P. Bu-

References:

gaev» and is of great importance for young people both in terms of
patriotic education and in terms of choosing a profession.

Conclusion

History of Institute of civil aviation in Ulyanovsk is very inter-
esting subject for investigation as it reflects the history of civil avia-
tion as whole and main events of Russian history. The development
of Institute of civil aviation was affected by such historical issues as
Great War, USSR reunion, economic crises and etc. But still it re-
mains one of the most important centers for civil aviation training.

It should be noted that the system of aviation education in Russia
in addition to modern simulators, for training pilots, new technologies
are needed to assess the health of flight personnel, innovations in the
field of psychological testing of aviation specialists, various information
technologies and means of accounting and monitoring for the staff.

It’s clear that aviation education should become original brand of
Russia. Recently, a stream of students (including a number, foreign)
wishing to gain valuable knowledge and experience (especially this
applies to the aerospace industry) is increasing. To learn the profes-
sion of a pilot, people come to Russia literally from all over the world
so that to become real professionals and fulfill their dream.

Studying at an aviation university is not an easy task, but the fruits
of hard work will not take long. Graduates are expected not only in
aviation and aerospace industry — training will allow working in a
variety of fields. This is the design of alloy structures, and the protec-
tion of refrigeration and heating units, and the design of devices for
working in hostile environments, and software for design and engi-
neering work, and telecommunications, and radio equipment, and
robotics, and security systems, and radio navigation. The list goes on
for a very long time.
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I1po6nema CUXUPTA U I03KHAA TMNOTE3a NPOUCXOKAEHUA HEHLIEB

[lyHaes Cepreit BnapumnpoBuy, 3aBefytownit LIKONbHLIM My3eem
AImanbckas Wwkona-uHTepHat umenu Bacunus [lasbigosa (r. Canexapa)

Knioueswie cnosa: Cubupyo, Iman, Examepunbype, Haxooxa, Cesep, 3emnst, 100ka, Hapoo, HeHel, WaMa.

I l apoJIbl POCCHUIICKOI APKTVKM 32 IUTETbHbII IIEPYOJ] CBOETO
IPOXXMBAHMA B 3KCTPEMA/TbHBIX IMPUPOFHO-KINMATHIECKIX
yCnoBuAX cOpMMUPOBATN CAaMOOBITHYIO KY/IBTYDY, OTIMYHYIO OT

Ipyryx HaponoB Poccuu. VX HABBIKY aaTALMI K CYPOBBIM YCIIO-
Busiv CeBepa YHUKA/IbHBI I HEOHOKPATHO JAOKA3BIBA/IN CBOK 3¢)-
(beKTHBHOCTS.
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OpHaxo, He B3Jpas HAa YKasaHHOE KyJIbTYpHOe CBOeobpasue,
JCCIefloBaTeNy 3a4acTyl0 MCKaMM KOPHU 3TYX 3THOCOB []aleKO Ha
tore. VI ecmyt 1Al AKYT, JOMTaH M. BO3MOXKHO, KETOB UX CPAaBHU-
TEe/IbHO HeJlaBHee KXKHOE IIPONCXOXK/EHNMEe ObIIO OKa3aHo, TO 00
OCTTbHBIX IMPKYMIIOMAPHBIX HAPOAAX HEb3Sl 3TO YTBEPXKJATb
yBepeHo. K 4uyciy HapooB, KOTOPBIM IIPUINCBHIBAIOT I0’KHOE IPO-
VICXOXKJIEHME, IPMHATO OTHOCUTD ¥ HeHIleB. OfHMM 13 BaKHEHIIMX
apryMeHTOB B IIO/Ib3y 9TOTO YTBEPXKJECHNA AB/IAETCA HAMU4ME B MX
donbKIope 3arajouHOro (eHoMeHa «CUXUpTs». PaccMoTpuM ary
pobemy mogpo6Ho.

IOxHas (MurpanyioHHas) IUII0Te3a BOCXOAUT K TPYHaM HeMell-
Koro uccrenoarerns Cubupyu nepsoit nonosunsl X VI B. V.9, Ou-
1Iepa, BIEpBble ONMCABIIETO IXKHOCAMOAMIICKIe STHOCH CasH —
KaMCUHLEB, Koit6an u T.1. OH mucai; «toMckue Octaxu v Kamamm
KUV TIPEXKJie BCETO BMECTE M COCTAB/IA/IN OIMH TOKMO Hapojl, XOTs
HbIHE J]A7IeKO SKMBYT APYT OT fipyra. [lo BceMy BUIHO, YTO OHM —
OCTaTKM ipeBHYX >kuTenelt B CpenHelt Cubupi, U3 KOTOPBIX 9acTb,
60s1ch TaTap, MOLUIYM B OMVDKajile K ceBepy cTpaHbl. JKuByumx
TaM HaspiBaoT CamMosaabio» [1, ¢. 7]

Ipyroit Toukn 3perns npupepxusancs ®.10. Crpanenbepr —
IUTeHHBIIT IIBe 1 BblAatoumiics uccnenosarens Cubupn. Ilo Bos-
BpAllleHNN HA POAMHY, B OIyOIMKOBAHHOI MM KHITe OH BBICKA3aJl
IIPETIONOKEHNe O TOM, YTO HEKOIZja IPapofyiHa CaMOAMIIIeB Ha-
XOfIM/IAaCh K CeBEPY U 3amajiy oT Ypasa, OTKY/ja OHM 3aTeM MPOfIBY-
HY/IMCD HE TONbKO B TYHAPOBBIE Vi TaeXKHbIe paiioHbl 3anaHol Cu-
O1pi1, HO ¥ asiee Ha 0T, BIVIOTb ;0 CasHCKOro Haropp [3, ¢. 20]. Ho
B XVIII-XIX BB. 3Ta TOYKa 3peHMs HE MOMY4NIa IPU3HAHNA B Ha-
YIHOM MIHPpE.

B cnenyromenm cromeTyyi MUrpallOHHAS TUIIOTe3a ObIA JOIION-
HeHa TpyfaMu puHckoro muHrBrcTa M. A. Kactpena, mo6piBaBsIuero
B Cu6ypu u 6oee rmy6oKo U3yuMBILIero Koiban 1 Kamacusues. OH
000CHOBAJI POICTBO CAMOAMIILIEB C APYTUMM YPATOA3bIIHBIMU Ha-
POfAMI 1 CUMTAJT MX BCEX BBIIEAIINMIL 13 TTYOuH Asuin [5, c. 19]

B TOT >Xe mepyoy; MOAB/IAIOTCSA IepBble YIOMUHAHMA UCCIENO0-
Barereit CeBepa O 3arafloYHOM HOI3€MHOM HapoOfe HEHEIKIX CKa-
3aHUI1, HA3bIBAEMBIX B PAa3HBIX [IMa/IeKTaX II0-Pa3HOMY — CUXUPTH,
cumpra u T.1. [lo IpeflaHyaAM, HapOJI STOT SKWII TIOf, 3eMIEH, ObI MC-
KyCeH B M3TOTOBJIEHVI META/IOB 1 THEM «HACTOSLIMM JIONAM» —
HeHell H9HYA (4 IMEHHO TaK Ha3bIBAIOT ceOs1 HEHIIBI) KaK HPaBUIIO
He TIOKa3bIBaJICA.

Brepsbie 0 Hux Hamucan V. V. JlenéxuH BO BTOPOV MONTOBUHE
XVIII B. «Bca camoerickas 3em/s B HbIHelIHeM Me3eHCKOM OKpyTe
HaIlO/THEHA 3aMyCTEBUIMMM >KMIMLIAMM HEKOIZ}d JIPEBHEr0 Ha-
poza. HaxopAt oHble Ha MecTax: Ipy 03€pax, Ha TyHJpe, B /iecax,
IIpY pedKax, CAENAHHbIe B TOPAX I XOIMaX HAIOA00Me Teltep ¢ 0T-
BepCTUAMI, HOfO0HBIE ABepsM. B cux memepax obperarr meun
U HaXOJAT JKeJle3Hble, MeJJHbIe U IIMHAHbIE JOMALIHNUX Belleil 06-
JIOMKI» [6, C. 5].

B XIX Bexe Ha HUX 00paTi/I BHMMAHIE ApXVMAHPUT BeHnaMuH,
npu6bBIIMt Ha CeBep ¢ MuCcHOHepcKuMu 3afiadamu: «Koporanxa
3aMeyaTe/IbHa. .. IyJCKMMI 3eM/IAHBIMMU HelllepaMyl, B KOTOPBIX, 110
CaMOEJICKMM TPENAHNAM, KOIa-TO B ApeBHOCTH Xua ynp. Ile-
1epsl 9T B 10 BepcTax OT YCThsA, Ha IIpaBOM bepery, Ha KOcorope,
KOTOPBIIT U3JIpeBie MO-caMoe/icku HasbiBaeTcst Cupts csi» (2, ¢. 37].

B 1855 romy uccnenosatens Cesepa A.IllpeHk BrepBble 3a-
Tucasn NpefaHnsa O CUXUPTA, B KOTOPbIX OHYM PUCYIOTCSA OXOTHM-

KaMJ Ha JIVIKVX OJIeHeil M MOPCKOTO 3Beps, OyATo ObI TOBOPSIIIME Ha
A3bIKE, OTIMYHOM OT HEHEL[KOTO, I C IIPMXOfIOM HEHIeB yLIefIe
II0JT 3eMJTIO («B COIIKI») [6, C. 4].

B XX Beke 9TOT 3arafjo4HbIit 06pa3 Ol MHTEPIIPETIPOBAH YUé-
HBIMI-CEBEPOBEAAaMI KaK Jocamopmiickoe Hacenenue Cesepa, ac-
CUMWIMPOBaHHOE SIKOOBI IPMUIEAUIMMI C 10T IPeIKaMy HeHIIeB.
Takomy nonnmanmio ciocobcrsoanu Tpyasl B. H. Yepnernosa, ot-
KpbiBLIero B 1929 1. crostHKy TuyTe-canme Ha ceBepe SImama u 06-
HapY>KMBLIETO TaM OCTATKM 3EM/IAHOK, KOCTY MOPXKeli 1 KUTOBBII
yc. Ho usyunTh JaHHBI apXeomorndeckuii 06beKT OH B IIOTHOM
o6béme He ycnen. ITo pesynbraTaM MccmegoBaHmil MM OblIa HAIM-
CaHa CTaTbs «J/IpeBHAA NpUMOpPCKasA KyAbTypa Ha IOTYyOCTPOBE
SIman», B KOTOpOV OH OTMeYas: «[IOMyCTUTD, YTO B KAKOI-TO IIe-
puop cBOero o6uTanysA Ha SIMajie HEHIBI KIIM B 3eM/LTHKAX, HEBO3-
MO>XHO. Bcst X Ky/bTypa, 06pas )uUsHI, AeaioT abCypAHbIM TaKoe
NpefIIoNoXKeHye. Byyun oneHeBofjaMy-KOYeBHUKAMM, OHM CBS-
3aHBI C COBEPIICHHO MHBIM TUIIOM XXIIMIIa». VM 6bUIO BBICKa3aHO
HPEfITIONIOXKEHIE, YTO 3TO MOCeNeHNe OCTABUIN CUXUPTS, KMUBILVE
taMm 10 HeHes [10, ¢. 125]. ITo ero MHEHMIO, OHM ABJIAIUCH STHOCOM,
110 00pa3y >KM3HMU U A3BIKY OIU3KMM I1aTe0a3naTaM, BO3MOXKHO 9C-
KIMOCAM.

CraTbs momy4n/Ia MIPOKYIO N3BECTHOCTD 1 TAKOE IOHMMAHMe
CUTYaIMN 3aKPENNIOCh B COBETCKOI Hayke Ha onrue rogpl. O cu-
XUPTA KaK MCTOPUYECKOM (eHOMEHOM IUCAIM B CBOMX paboTax
JI.TL. JTanyk, oTKpbIBIINit B cepefinHe 1960-xx rogos Ha [O>xHOM
Smane cpenHeBexoBoe mocenenue B 6yxte Haxopka 1 JI. I1. Xmo6b1-
ctuH, paborasimit Ha Cesepe B 1970-x.

IToToMKamu CHXUPTS KaK ZOCAMOAMIICKOTO CyOCTpaTHOrO Ha-
Ce/leHNs IIPUHATO CYUTATDh POABL, BXOAmYe B dparpuio Banyiiro,
OJJHY M3 [IBYX IJIaBHBIX HeHelikux dparpuit [8, c. 166]. Ipyras dpa-
Tpus (Xaproun) cuMTaIach MPUIIEHIIE C fora.

B 1979 rony ysuzena cet pabora B.JI. Bacunbea «IIponcxo-
XIeHIe CeBePOCAMOAMIICKIX HAPOJHOCTEI», B KOTOPOIT aBTOP 00-
OCHOBBIBAJI TIepecesieHNe IPEfKOB HeHLeB ¢ TeppuTopuy OMCKOro
[TpyupThIbA, BEIBOAA MX IIPEAKOB U3 CAPraTcKol apXeonormye-
CKOVl KynbTypbl. o ero MHEHMIO 3TO IlepecerneHye 3aBepHInIoch
K IX B.H.5. CaMoillIbl IPMHECTIN HA CEBEP CBOIl A3BIK, KyIbTYpy
Y HaBBIKM OJIEHEBOJCTBA, aCCUMUIMPOBAB CBOUX HpENIECTBEH-
HIKOB — CUXUPTSI, 3aHIMABIINXCST MOPCKIM 3BepPOOOITHBIM TIpO-
MbiciioM [1, c. 36]. Takum 06pasoM, MUTpaLIOHHAs! TeOpys OblIa
OKOHYATeJIbHO 3aKpeIUIeHa B Hayke. JlambHelinme paboThl Ha 3Ty
TeMy JIMIIb KOPPEKTUPOBAIY BO3MOXKHYIO I0OKHYIO ITPapOIMHY Ca-
MOJMIILIEB, He CTaBs TOJ COMHEHMe caM (DakKT JBYXKOMIIOHEHT-
HOCTY HEHELIKOTO 3THOTEeHe3a.

Kak HeHerxuit o/IbK/IOp OTBEYAET Ha TEMY TOTO UTO TaKOE CI-
XUPTS U OTKYA OHM MOSABMINCD? TyT BaXKHO 3aMETHUTb, 4TO B HEM
HeT HMKAKJIX YIIOMVHAHNIT 0 CAMOM (paKTe IepeceIeH A UX IIPeKOB
¢ panbHero ora. [IpoucxoauT KaKkoi-To KaTak/msM (B pasHbIX CIo-
JKeTaX DAasHblil) M JIIOAM PasfeNAITCA HaJBOE: Ha «HACTOSIINX
JIofiel» KUBYIINX HA 3eM/e M KaK Obl HEHaCTOALINX JIIOfEi-CH-
XUPTA, XKUBYLINX IOf, 3eMI€N. H 0 KaKoii Ja/ibHeli MUTpaluu pedb
B TaKIX CKa3aHIAX He UJET.

B xayectBe mpuMepa NpyBeeM CIefyIoIil BApMAHT CKa3aHNA
o cuxuptia. «Kmno Ha semie opHo 6onbiroe mieMs. Jlofy 9TOro
I/IeMEHV OXOTU/INCD, IOBU/MN PbIOY, Macmy oneHeil. Bcé 6b1o x0-
pOLIIO, HO HA 3eMJII0 HafiBUTajach orpomHas 6emga. Cobpasucs Bce
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JIIOAM B OFHOM 4YyMe, 4T00 y3HaTh, 4TO 3a Oefa uAET Ha Hux. [Ipu-
exasn cuibHBIN mamaH. Cran oH kKamiarh. Jlonro kama, moka He
yman 6es ayBctB. Koyt oHu, Korma mpuaét B cebs mamaH, 4To0sl
YCIIBIIIATh, KaK fjajiblie ObITh. BeTan mamaHs 1 cran roBoputhb: »C
007bIIION peK MPUAET K HaM Oonblias Boxa. Vér ata Bogja ¢ max-
Hy1ero MopA. Crbliy, Kak ceMb fHel yke myMut Bofia. Hao Ham
TOTOBUTHCSA, YTOOBI He YTOHYTh. Hafo cTponth GOMDBIIYIO TOFKY».

Te mrogy, xoTOpble MOCAYLIAMNCh IIAaMaHa, CTalu CTPOUTD
6omburyio 1ofKy. JIOHKy OKpbUIM coOaubyMy KypaMit. B mkypax
C/IeTIa/Iy HECKOJIBKO JIBIP, UTO OBbI IIPOXOANIT CBEXMIT BO3AYX. [ pyrite
JIOIM CeMb JHell ¥ Hodyell KOoIamyu IIyOOKyIo sAMY. 3amacaiich
pasHoii efoii. Kora Bce moAroToBU/MNICh K HABOJHEHUIO, IaMaH CO-
6parn mozeit B uyme. OH cTan mamMaHuTb. [JoIro oH Kamiai, HoKa
He ymas B nsHeMoxkeHnyt. [llaMaH cTan coobmaTh MORAM, 4TO UX
Xp€T Ha myTu: «Ham 6ynyT BcTpedaThes BCIKME He3eMHBIE TBApIL,
CTpAlIHbIe YepBH, OOJIbIINEe MHOTOHOTYE JXYKM, BOIAHBIE YepTH.
Ecnu yenmoBeka yKYCUT 4epBb, TO OH BBIIBET BCI0 YENTOBEYECKYIO
KPOBB [0 TIOC/IefHeI Karm. YenoBek OT 3TOro yKyca TyT ke YMPET.
[ToaTomy 51 COBETYIO BaM YKpBITb JOAKY cobaubeit MKypoit. Beex
TBapeil Hajo BHIOPACHIBATD M3 Hallell IONKY, YTOObI OHM HAC He
ycmeru yKycuTb. Toraa Mbl criacéM cefe SKU3Hb».

Yepes HEKOTOpOe BpeMs, KaK U IIPefCKa3blBal IIaMaH, X/Ibl-
Hy/Ia IAXHYIasg BOfA. 3eM/IA BCA YIUIA IOf, BOAy. bombimas momka
nonpia o Mopio. CKObKO BPeMeHM IIJIBIBYT, HUKTO He 3Haer.
Kyna nnpiByT, oHu Toke He 3HaioT. [llaman ctan kammats. OH co-
o6umt: «Korga mpokpuyar Tpu pasa rarapsl, TO 3HaUMT, BOAA UEET
Ha yObUIb...» [fie-To Ha Hebe 3akpyaamm nuipl. Mlaman mpucy-
IIajICs ¥ TOBOPUT MIofAM: «CIIbIIINTe, 9TO Taraphbl Kpudar. Tpu pasa
3aKpuyasy rarapsl. JlaBarite 6ygeM BBIXOIUTD Ha CBEXXMIT BO3IYX».

Jlioput cHAMM ¢ Topkyu cobaybio WKypy. B monke cpasy mocse-
xerno. Ha Hebe cBetnno sipkoe comuie. Bopa yuuta. Bokpyr 6suta
3eM/iA. Bonbluas ofKa CTOs/Ia Ha BO3BBIIIEHHOCTH. JIromyu ObI-
crpo ocowu seMmut. [Ipupyunmy guxux oneneit. Cranu cTpouTh
9yMBL. A Te JIIOAN, KOTOpbIe XXIIK B GOJBLION sIMe, TaK 1 OCTA/INCh
JKITH 110[] 3eM/1€i1. Korma oH o cemmnch ot 3eM/IEN, TO CTajIi Ma-
JIEHDKOTO POCTa. YBIIEB GO/IBIIOrO YesIoBeKa, ObICTPO yberasu mop
3eM/I10. MasieHbK1e ToAu BCE 9TO BpeMsA NPOXXUIN B TeMHoTe. bos-
JIUCDh BBIXOAUTD HA MOBEPXHOCTb 3eM/M. IIpy fHEBHOM cBeTe OHU
cpasy cmemm u TyT e ymupanu. OHU CTamM BBIXOAUTD TOMBKO
B Mecs1 60mbIoit TeMHOTHL C Tex IIOP OHM XKMBYT IIOf 3€MJIEIL.
JTronu Ha3BIBAIOT MX CUXUPTSI» [7, C. 273].

B aTOM CKasaHMM SBHO TPOCIEXNBAETCS OMOMENCKIIT CIOXKET
CKasaHus o noTore. HeT HUKaKMX OCHOBaHMIT CUMTATD, YTO MPEKY
HEHEI[KOTO Hapofa MPUIIIM B MeCTa CBOETO TelepelIHero MpoXiu-
BaHMA C Iora, co cTopoHbl CagHckux rop. HeT Hukakux ymomu-
HAHMUIT O TOM, UTO «CUXUPTS» TOBOPAT HA KAKOM-TO IPYTOM A3BIKE.
OrMeyaeTcs INIIb VX <MHAKOBOCTb» — XKUBYT IOJ, 3eMJIEIL, O0ATCA
CBeTa 1 T.1I.

Kax bl BuanM, Gonpkiop He faéT yOeuTeNnbHOrO OTBETa Ha
BOIIPOC YTO 32 HAPOJ XIT Ha SIMajie KO HeHIeB ¥ ObUI /I TaKoi
Hapop Boob1e. YTo 1Mo 3TOMy OBOAY MOXKET CKA3aTh COBPEMEHHast
apxeoyorna? C KaKUMI apXeonorndecKuMy 00beKTaMi MOXHO ce-
TOHA CBA3aTh CUxMpTA? 3a mocennye 30 et B SIMano-HeHeKoM
aBTOHOMHOM OKpYyTe apXeo/loramy ObUIa IpofieNiaHa OoJblIas pa-
60Ta: OTKPBITHI HOBBIE TAMATHMKM, 3AHOBO VI3YYeHBI U IEPEOCMBIC-
JIEHBI CTapble.

Cyps 1o apXeolorndeckuM HAaXOAKaM JIIOfYI Hadyasm 3aceiThb
Tepputopui pacronoxenusie Ha O6ckom CeBepe ¢ maeonuta (Me-
croHaxoxpenne fOran-Topt VI) [4, c. 26], Hemano 06beKTOB OT-
HocATcA K amoxe MesomTa (Kopuarm I-b, IOpubeii I, Hynmasaxa
u ap.) [4, c. 30], Heonmra (Uacteisr, Capreinbs ) [4, c. 31], MecTHbie
co00111ecTBa aKTUBHO PAa3BUBAIOTCS B 3IOXY OPOH3bI — 3eCh Haul-
Oonee ApkuM sBIAeTCA moceneHue Bapoi-Xappita. Tam o6Hapy-
JKeHbI He TO/MbKO OPOH30BbIE M3HEMIsI, HO ¥ 3aCTBIBIINE MOATEKN
OpOHSBIL, 4TO CBUETENBCTBYET O PAsBUTHIX HABBIKAX B OPOH30-
JIUTEHOM Jiene [4, c. 52]. A ycTbe OJHOTO U3 COCYZOB ObIIO yBEH-
YaHO 300MOP(HBIM HaJIeIloM B Bjie GUIYPKU 3BepbKa, 3aIyAfbl-
BAIOLIIEr0 BHYTPDb COCYAA. B manbHellieM 3TOT CI)KeT B MCKYCCTBE
B HECKOJIDKO BUJIOM3MEHEHHOM BIIfie COXPAHWICA BIUIOTH [0 STIOXNU
CpenHeBekoBb [4, ¢. 197].

K anoxe xenesa u CpeineBekoBbs 0THOCATCA YeTb-Ilomyit, Tiry-
Teit-Carte, mocenenvie B 6yxre Haxonka, «ropopye» Apre VIu pan
Ipyrux. Bee aTu apxeornorideckie 06beKThl pasmMYHbIMU UCCIERO-
BaTeIMM TPAKTOBATNCH pasmndHO. OfHO3HAYHO «IIPUBSI3ATH» UX
K KaKOi{-1100 3THIYECKOII TPYIIIIe TT0KA YTO YIEHBIM He Yanoch.
Ho Ba)XHO OTMETMTb YTO MECTHbIE ApXEONOTMYeCKUe KY/IbTYpBI,
CyIeCcTBOBABIINE B TO BpeMA (OPTUHCKAA, XIAXMHCKAA U T.1.) He
CYMTAIOTCS IPUUUIBIMY 1 He 0OHAPYXXIMBAIT CXOACTBA C AAIbHIM
FOTOM.

B 1993-2006 rr. rpynmoii y4éHbIx nof, pykosogictsoM H. B. Pé-
[OpOBoOIL 3aHOBO 6bL M3ydeH Tuyreii-Care. B epsyio ouepennb umu
Ob110 ycTaHoByeHO, 4To Kapckoe Mope Heborato 6mopecypcami,
4TO ABHO He CIIOCOOCTBYET ATUTENbHOMY U BCECE30HHOMY HPOXKI-
BaHMIO 3[[eCh 3HAYNTENbHBIX 10 IMCITEHHOCTM I€TIOBEIECKUX KO-
NeKTHBOB. Mopxxu 06pa3yior exx6uia Ha 3alagHoOM I00epexbe
SIMaa TONbKO B /IeTHEe BPEMSL.

ITo MHeHMIO coBpeMeHHBIX uccnefonareneit, B.H.Yepneros
ABAACh yueHukoM B.T. boropasa, He TONMbKO BCelieo HAXORWICA
nof; 0bastHMEM ero Ujelt 0 BO3MOXXHOM CYIECTBOBAHMU BO BCell
LMPKYMIIOLAPHOI 30He 9CKMMOCOIOLOOHBIX KY/IBTYP, HO 1 MMET
IpsAMBIe MHCTPYKIMM IIOMCKATD Ha SIMajie KyJIbTypbl, OpMEHTUPO-
BaHHbIe Ha MOPCKYIO 0X0TY. B aT0l1 cBAA3K, Kak cuntaer H. B. déno-
POBa, OH HeNpaBU/IbHO MHTEPIIPETHPOBAT KY/IbTYPHBII CJI0I MOIIL-
HOCTBI0 40 CM. KaK OCTaTKJ KPOB/IY 3eMJISTHOK, B 1@/ ICTBUTETBHOCTI
SIBTIABIIMMICS OCTATKaMI Ha3eMHBIX >kumui [9, ¢. 101].

Ananm3 HaXO[OK MOKa3ajl, YTO IPOXKMBABIINE 371eCh JIOAM He
VICIIONIb30BA/IM  CHIELVA/IbHBIX TapIyHOB C XapaKTePHBIM IOBO-
POTHBIM HakoHe4HMKOM [9, ¢. 101-102], Mopxkeit 04eBU/HO, [10-
ObiBaj Ha ex6uie. Haxopmku KUTOBOTO yca He ABTIAITCA YeM-TO
yHukanbHbeM 11 CeBepa, OH ecTh 11 Ha Yerb-Ilonye (apxeonoride-
CKUI1 TAMATHUK PaHHET0 >KeJIe3HOTO Beka, HaxopnTcs B uepte I. Ca-
nexappa) [9, c. 102]. O4eBMHO, B MUY 1 /L1 XO3AVICTBEHHBIX HY K/
VICIIO/Ib30BA/INCh TYILIV BBIOPOCUBIMXCA KUTOB. bosbIioe Kxomde-
CTBO KOCTeJl TecClja C OffHOI CTOPOHBI, Ml HAXOJKM MeJHBIX KOTIOB
C JPyroil CTOPOHBI, MOKET CBUZETETbCTBOBATH O MEHOBOI TOp-
roBrie [4, c. 61]. Cpemyt KOCTelt XMBOTHBIX IIPeOOIAAI0T KOCTH Ce-
BEPHOTO o71eHs1. TakuM 06pa3oM, MO>KHO TOBOPUTD O KOMIUIEKCHOM
IPOMBICTIOBOM XO3SJICTBE ipeBHNX XuTenert Tiyteit-Care.

TMamarauk otHOocuTenpHo nospumit (XII-XIV BB.) [4, c. 61]
TaK YTO MOT OBITh CO3/JaH TOMBKO HEHIAMV — COITIACHO MUTpPAI-
OHHOJ1 TeOpUM TlepeceieHNe X IPEAKOB COCTOSIOCh 3HAYUTENbHO
paHblIe.
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[TopiBOfisL MTOT, MOXKHO CHENaTh BBIBOJ, — TOCIIOfCTBYIOIEe
B COBPEMEHHOII 9THOrpadum yTBepXKeHNe O CyLIeCTBOBAHNY
Ha CeBepe [I0 IIPUXOfja HEHI[EB CYOCTPATHOTO HACeIeHNs, BO3-
MOXKHO I1a/1€0a3MaTCKOrO 110 MPOUCXOXKAEHIIO He HAXOAUT yhe-
IIUTENBHBIX TOKA3aTeNbCTB. XOTs B PONBKIOPE HEHIIEB MIPEeTaHs
O CHXMPTS 3aHMMAIOT BAKHOE MECTO, OHM €fjBa /I MOIYT ObITh
JVICTOJIKOBAHbI KaK 9THOTeHeTIYecKye npefanys. CKopee MOKHO
IPENIONOKUTD CIIEAYIOLIee: CUXUPTS — IIePEOCMBIC/IEHHAs T1a-
MATb O COOCTBEHHOM JIO0O/IEHEBOLIECKOM IIPOIIOM, O TOM Iie-
puore, KOrfa MpeaKy HEHIEB ellé 3aHMMAMICh KOMIUIEKCHBIM
IIPOMBICTIOBBIM XO3SIICTBOM M He PasBOLWIN OJIEHEl, HO yxke
3Ha/m 00paboTKy MeTa/lIoB (IaMATHMKY Bpoze Bapoi-Xapbita).
C usmeneHneM 06pasa >KM3HN, C IIEPEXOJIOM K KOUEBAHUIO [IPO-

JIureparypa:

M30LITa IIy6OKas [epecTpoiiKa Bcero ObiTa 1t JanéKuil TOTOMOK
3TUX JIIOfieit, HAXOMIA CTIebl 3eMIITHOK 1 pyKaBble HOXKM, OCMBICTIAT
9TO KaK C/IeMIbl XUSHENEATETbHOCTI JPYTOTr0 HapoJa, KMBIIETO
B TYH/JIp€ /IO HETO.

®akT ymTenpHOro (CO BpeMEH Me30/NTa) U JOCTATOYHO CaMO-
6bITHOI‘O paBBI/ITI/IH MECTHOI'O HaCe/IeHN A, BKyl'[e C BbIIII€eCKa3aHHbIM
0 «CUXMPTsI» IPUAAET HA CETORHALIHNIL IeHb OOTIblile Beca BbIABI-
uyToii emé ®.10. Crpannen6eprom rumorese 06 aBTOXTOHOM IIpO-
JICXOKIOEHUN HEHIIEB. Ho OKOH‘{aTCHbHyIO TO‘IKY B 3TOM BOHpOCC
MOI/IN 6I>I IIOCTAaBUTDH aHTpononomquKme U TEHEeTN4YeCKIe UCCiie-
foBaHMA 3axopoHeHuit. Ho, K coxaneHnto, Ha CerORHAIIHNII leHb
MOTU/IBHNKOB ;[peBHee CpenHeBeKOBbIX Ha TeppI/ITOPI/H/I HMaJ’IO-He-
HEIIKOr0 aBTOHOMHOTO OKPYTa He BBIAB/IEHO.
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NpukasHoe genonpounssoacteo B XV-XVII Bekax

KotenbsuH Cepreit AnekcaHppoBmy, CTyaeHT
benropogckuit rocyaapcTBEHHbIN HaLMOHaNbHbIN UCCNEA0BATENbCKMIA

CTaHOBHeHI/Ie CUCTeMbl PYCCKOTO JIETOMPOM3BOACTBA HAYaI0Ch
B cepeayHe XV BeKa 1 COBIIA/IO 110 BpeMeHM C IIepUOLOM IIpeBpa-
meHns MOCKOBCKOTO KHA)KECTBA B IIEHTPa/TM30BAHHOE TOCYIAPCTBO.
Yupex/eHns, B KOTOPbIX BENOCh HeNONPOU3BOACTBO, IMEHOBATINCH
IIpYKa3aMll, B CBA3Y € 3TUM McTopudeckuii nepuop, XVI — XVII Bs.
IPUHATO HA3bIBaThb HPUKA3HBIM. IIpomcxoxkpeHye MPMKa3oB Kak
CTPYKTYPHBIX eIMHUI] yIPaBIeHN CBA3aHO C IPAKTUKOIL a4y OpY-
qeHuI (PUKA30B) BEMMKOTO KHA3S CBOVIM HOJUMHEHHBIM.
LlenTpOoM, KOTOPBIIT A/l pa3BUTHE BCeil CUCTEMe IIPUKA30B, sB-
nAnuch aBa yupexpaenus Kasna u [Isopen. ITo muenuio M. I1. Mnto-
IIEHKO, «TOCYJAPCTBEHHble IPMKa3bl AEMWINCh Ha (YHKUNO-
HaJIbHBlE ¥ TeppUTOpManbHble. BoeHHble (YHKLMM BBITOMHAT
Paspapubiit nmpukas. ITomecTHbII — Befla/l 3eMeIbHBIMU JI€TAMI,

OpyeitHas NajaTa — USTOTOBJIEHMEM U XpaHeHueM opyxus. ITo-
mmueiicknit Hazizop B Mockse ocymecTsan 3eMckuit fsop, Ilo-
CONIbCKUIA TIPMKA3 Befan OTHOLIEHMAMY C MHOCTPAHHBIMM TOCY-
fapcTBamy U T.7I. Ha OTHenbHBIX TeppUTOPUAX BCEMU BOIPOCAMU
yIpaB/eHN: Befjany ClelyanabHble NpuKasbl: MockoBckuit, Brapy-
mupckunit, Imurposckuii, Pasanckwii, Kasanckuit, Cubupcxuit» [2,
c. 10]. Muywo xmaccudmkaumio npemgmoxun A.K. JleoHTbeB, Bbl-
IesAs aMMHUCTPATVBHbIE, OO/MACTHBIE, (MHAHCOBBIE, BOEHHbIE
U IBOPLIOBBIE IPUKa3bl [4, ¢. 29].

Hapapny ¢ passuTieM cucteMbl TOCY/{aPCTBEHHbIX TPUKA30B, T10-
ABMAIOTCA aJIMMHUCTPATUBHbIE CTPYKTYPBI, OTBEYaIOLIye 3a YIIPaB-
NeHye  (MHAHCOBO-XO3SMICTBEHHBIMU BONpocaMu  IIpaBociaBHON
Lepxsu. Bo Bropoit monmoune XV Beka GOpMUPYIOTCS MUTPOIIO-
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MMYbY IPUKASDL, @ C YIPEKIEHNMEM TIaTpuapLIecTBa, ¢ 1589 r. marpu-
apive mpukasbl. OHM CO3[JABA/IICh IO CTPYKTYPHOMY 06pasIly ro-
CyJlapCTBEHHOI NPUKa3HOI cucTeMbl. OCHOBY CHCTeMb IaTpUAPIINX
TIPMKA30B COCTAB/IAMN 3 a]MMHUCTPATUBHBIX yupexpenns: [Tarpu-
apuve [[Bopriosblit, Paspsapubiit 1 KasenHbi npukassi [5, c. 110].

ITpyKasbl ABMAMUCH OCHOBHBIMU OpPTaHaMM yIpPaBJIeHN, OCY-
IECTB/IABUIMMIY JMCIIOMHUTENbHYIO B/IacTh. PaccMoTpenye yeno-
OMTHBIX BO3/IATa/I0Ch Ha OOSPIHA, HO 3a4aCTyIO0 PEllleHNe 3aTATNBA-
710Cb, B CBA3M C 9TUM CK/IafibIBAJICSl IITAT MOTYMHEHHBIX — JbAKOB
U TIOfbSTUNX, MEK/Y HUMH PACIpele/sUINCh ONpefielieHHble (QYHK-
LOHa/IbHbIe 00s13aHHOCTH. TakuM 006pa3oM, MO3TAIHO, HOSBIIS-
JI0Ch IENIOIPOU3BOLCTBO ¥ GOPMIPOBAIOCH YUPEKTICHME.

Pabota ympasnendeckoro amnmnapara B J[peBHeit Pycu ocHOBBI-
BajlaCh Ha HECKONbKMX OCHOBHBIX JOKYMeHTaX. INIaBHBIMM ABIIA-
TUCD HAlYOHATIbHbIE ITPAaBOBbIE AKTbI, YKa3bl Ljaps1 M IIpUroBOphl bo-
APCKOIL YMBI, pellleHNsA 3eMCKIX COO0pPOB, LAPCKUe XKaTOBaHHbIE
U YKa3Hble TpaMOThl. OpraHbl MECTHOTO CAaMOYIIPAB/IeHNs PYKOBOJ-
CTBOBA/IVCh HAMECTHIYECKVMIL ¥ TYOHBIMIU IPaMOTaMH, IPUKA3aMIL,
a TaKoKe 3eMCKMMI YCTaBaMI ¥ KPECTONPMBOSHBIMM 3aIMCAMIL.

B npukasax cdopmupoBamach ocobas cuCTeMa YIpPaBICHNA.
E.M. EmnueBa B CBO€J CTaTbhe YKas3bIBaeT, YTO JO/DKHOCTHOI CO-
CTaB YIIPAaB/IEHYECKOrO aIIapara Ipukasos 6su1 3akperien Cyne6-
Hykamy. K BBICIIVIM JYMHBIM Y/HaM OTHOCYIVCH OOAPIH — BBICIIVIL
CaHOBHMK, O7IM3KIIT K KHSI310; OKOTIBHIYIIT — BTOPOIL IIOcTe 60spyHa
BBICILINIT YMH, [yMHBIE IBOPSHE. 32 HUMM CTTefl0BaM IeTH 60ApCKie —
HUSIINIT Paspsi CBOOOHBIX CITY>KIIBIX TTIOfielt, LeMOBaIbHUKI — IO~
CaiCKIie JIOAY WM YepPHOCOTHBIE KPeCTbsIHe, M30MpaBIIMecst Ha pas-
JIVYHbIE JODKHOCTY B OPraHaX MECTHOTO YIIpaseHnus [1].

JlyMHble 4yHBI 0053aHBI OBUIM paccMaTpUBaTh BCe 4eNOOUTHBIE,
JOK/IAZIbIBasi O CAMBIX BXKHBIX LIapio. K HusmeMy paspany cBOOOIHBIX
CITY>KUJIBIX JTIOZIEil OTHOCHIICA JIBSIK, B €r0 (PYHKIMY BXOIMIIO 0hopM-
neHne fyxoBHbIX rpaMoT. IIpumepHo ¢ XV Beka CyAbl HPOMCXOAAT
B IIPMCYTCTBUM IbAKA BMECTe C OKOTIbHIYVMMI U IyMHBIMM YMHAMIL

C XVI B. IpAKN 11 TIOfbAYIIE OIPEEAMI OCHOBHOM JO/DKHOCTHOI
cocTas Ipuka3o. JI. B. JluceliieB ykasbiBaeT B cBOelt paboTe, 4TO «Jie-
JIeH}ie bAKOB Ha IBOPLOBBIX M Ka3eHHBIX MI3BECTHO C pybexa XV —
XVI B., paBHO KaK € TOTO 5Ke BpeMeH! HaOMIofjaeTCA 1 CIIelMami3als
OT/IENIbHBIX JIbAKOB U TOAbAYMX Ha OIpPeeeHHOM Kpyre BOIPOCOB,
B YaCTHOCTM, Ha Jie/laX AUIUIOMAaTHdecKoro xapakrepa». M.IL Vmo-
IIEHKO OTMeYaeT, 4yTo ¢ XVI Beka MOABIAETCA Je/eHMe IbsSIKOB Ha
NYMHBIX ¥ IPUKa3HBIX. B JO/DKHOCTHBIe OOA3aHHOCTM JyMHBIX
IIbAKOB BXOJM/IO NPUCYTCTBUE Ha Cyfax B PaspanHom, Iloconbckom,
ITomectnoM 1 Kasanckoro ABOpLAX, @ TakkKe y4acTHe B 3acefaHMAX
Bosipckoit gymbl. IlpukasHbie mbskm ObUTM MOMOIIHMKAMMU Cyfelt
B IIPMKa3ax 1 BOEBOJ (Ha MeCTax), BOSIIAB/ISIN HeGOTbILINE TPUKA3bL,
PYKOBOJM/IM JIEATENbHOCTBIO CTPYKTYPHBIX IIOZPA3fieNIeHuii IIpy-
Ka30B — CTO/IOB. MyIajjuyiM 41 HOM IPYKA3HO a IMUHVCT ALy ObLII
TIOAIbsT4Ie, KOTOPBIE IeTUINCh Ha TPY paspsAfa: «CTapble» (CTapuine),
«cpepHue» 1 «Moropbiex» (Mmaaiye). CyliecTBOBaIa OTAEIbHAS IO/DK-
HOCTb TOfibAYET0 «C mpumucbio». M. II. VntomeHKo muieT: «ycTaHo-
BUBLIMMCST 0ObIYAEM, a 3aTeM I 3AKOHOM OBUTI OTIpefie/IeHbl PYHKIIIN
cry>xmbix jrofieit. Ilpucsiry (ocobble 3ammci), KOTOpbIe JAaBAIUCh
TO/DKHOCTHBIMU UIL}AMYU TIPU BCTYIZIEHUH B JOTKHOCTD, HaKa3HbIE
TAMATY BOEBOJAM 11 0COObIe IPaMOTHI ABJLINCH CBOETO POJia IIPOTO-
TUIIOM JIOIDKHOCTHBIX MIHCTPYKIIMIA, B KOTOPBIX HEPEYNCIAMNACH 001-
3aHHOCTM CTY)XIJIOTO YeTI0BEKa, B TOM YMC/Te B 0OTACTH [IE/IONPON3-

BozcTBa. CIy)XXIUIblI YeoBeK pela CyfeOHble, aAMIHICTPATHBHbIE
¥ (MHAHCOBBIE BOMPOCHL. [lyMHble IbSKI JOKIafbIBami B bospckoii
IiyMe O Jie/ax IpUKasoB, (pOPMyIMpPOBAIM U 3aMIUCHIBAMIN LAPCKIE
YKa3bl 1 IPUroBOpPbI JyMbl, CKPETILA/IN CBOEIT HOAIIICDIO UX 1 IPYTHe
3aKOHOJaTeNbHbIe aKThI (HanpuMep, Yiioxenue 1649 .), nenamu 06b-
SIBIEH) O MOBBIIEHNY B YMHAX, OIVIAlIa/IV IPUrOBOPbL. B mpukasax
IYMHBIe [IbSIKV BBIOMHSUTN PAaCOPAANTENbHbIE GYHKIIMN: CAHKINO-
HUPOBAN TIEPeChIIKY JieHeT, Bblfjauy skanoBaHbs. [IpukasHble AbAKK
TOTOBI/IM PELIEHIs TIO CYAeOHBIM 1 aIMUHUCTPATIBHBIM BOIIPOCAM,
OCYILECTB/IA/IN KOHTPO/ID 32 JA€ATENbHOCTBIO MOAbAYNX, B TOM YKCIIe
NPOBEPANY HAXONUBIUMECA Y HUX JIEHEKHbIE CYMMBI, CKPEIUIAIN
CBOMMH TOJNUCAMY IPUXOFHO-PACXOHYI0 TOKYMEHTALII0, TIpOBe-
PANMM UCXOAiALINE JOKYMEHTDI, TPUIMCHIBAIN TPAMOTBI, HAMATH U OT-
TIICKY, CTABV/IM Ha JOKYMEHTbI IIOMETbI, PUKCIPOBABLLIVE PeIleH s
TIO HUM CYZieCKIX KoJuteruit» [2, c. 11].

JIOKyMeHTBI TPYKA3HBIX YIPEXKIEHNIT MOKHO YCIOBHO K/IACCH-
buiMpoBaTh Ha «IIPVCHUIbHbBIE» U IIOCBUIBHBIE» (BXOMSALINE 1 VIC-
xopsaume). T.B. KysHewoBa K OCHOBHBIM BUJaM JOKYMEHTOB IIpU-
Ka3HOTO [IeTIONPOV3BOACTBA OTHOCUT IPaMOThI (LapCKue yKasbl
WM YKa3Hble IPaMOTbI), IPUTOBOPbI, HAKa3bl, JOKIAMBL, TAMATH,
OTIHCKI, YenobutHsle. ITpu 9T0M BHYTpM KQXOr0 BiAa ObIIO He-
CKOZIbKO pasHOBUAHOCTeil. CyllecTBOBAMM TaKXe CHCTEMbl JO-
KYMEHTALU!, B KOTOPBIX (UKCUPOBATUCh OTHENbHbIE (QYHKLMN
yIIpaB/eHVA: BOEHHAs, HUIUIOMAaTyecKas, OyXraaTepckoro 1 Xo-
35IICTBEHHOTO y4yeTa  T.4. [3, c. 13].

B XVI Bexe oABIAIOTCA OIIpefie/IeHHbIE TPABY/Ia XPaHEHNA JieTl.
I bsIKy HaJ/IeXao COXPaHsATD BCe OKYMEHTbI Cy/ieOHbIX 3aceTaHMIt.
Ioxpsare He MM IIPaBa XPAHNUTB 3ammncK y cebsi. B crydae Hapy-
IIeHN MM TPO3MUIO HaKa3aHMe Ha TOProBOIl IJIOLWAZM 1 IUILIeHNe
IIpaBa BIIPefb VICHIONHATD 0053aHHOCTIL. B ycTaBHOI 3eMcKoli rpa-
MoTe 1552 T. JaHHasA Mepa HaKasaHUA J/A 3eMCKOTO JIbsKa 3aMe-
HeHa CMepTHOIT Ka3Hbio. He MeHee cypoBbIMU ObIN HaKasaHus 3a
yTpaTy JOKyMeHTOB. JJOKyMeHTbI XpaHU/IN B JIAPAX WU CYHAYKaX,
BHYTpJ HIX — B SIIINKAX, MEIIOYKAX, <KKOPOOBSX», & B HEKOTOPBIX
nprkaszax — B mkadax. [Tosssercs moHATHE apxuBa («XpaHUIa»,
«Ka3HbI») KaK COOpaHMA UCTOPUYECKIUX JOKYMEHTOB Vi JJOKYMEHTOB
FOCYAapCTBEHHBIX yUpeXeHuit [2, c. 18].

B nepsoit monosuue XVII B. cospanue npukasos ohopmiseTcs
3aKOHOJIATe/IbHBIM aKTOM, KOTOPBIIT OLPEE/IT ero QYHKIINIL, IITAT
u 61opKert. Bo Bropoit monosute XVII B. ycraHAB/IMBAETCS <YKA3HOE
YUCIO» HOAbAYNX /sl KaXkIoro mpukasa [2, c. 19]. Iossnsercs
TPYIIa «CYXWIBIX JIIOfieil», OCHOBHOII OOS3aHHOCTBIO KOTOPBIX
ABJIAETCA TocyzapeBa cnyxk6a. VI3MeHeHne rocynapCTBEHHOTO all-
Hapara OT YIPEeK[IeHMit, 00CTy>KMBABIINX BETMKOKHIKECKOE XO-
34IICTBO, NIpUBEIA K VepapXuy YYPeX[eHNUII LeHTPaln30BaHHOIO
rocygapcrBa: bospckas gyma, IpyKasbl, BOeBOACKMe M36bL. Bech
HPOIIeCC JIENONPON3BOACTBA OCYINECTBIANCA NOKHOCTHBIMY JIN-
IJaMM — JbsAKaMY 1 IOAbAYMMH, YMC/I0 KOTOPBIX, COITIACHO MCCIIENO-
Banmio M. II. VimomeHxo, «k koHiy XVII B. focTurio 4657 yenmosex.
O6pasoBamach 6OMbIIAs KAaTerOpysl JIOfEl, 3aHATBIX »IPUKA3HOI
paboToit«, KoTopast BeIAesAeTCs U3 061eit cyx6b1. CeoBaTenbHo,
bopmupyercst 0cobast OTPACTIb TOCYAAPCTBEHHOI CITy)KOBL, TIOSIBIIA-
eTCs TOTPeOHOCTD B MOATOTOBKE KafjpoB» [2, ¢. 19].

ITpykasHas cucTeMa yrpap/eHNs ABIAIACh BaKHOI COCTaBHOI
YacTbI0 MeXaHM3Ma rocypapctsa. IIpoljecc cosmaHus NpuKasoB
npopomxancsa o XVIII sexa.
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[imunnomatuyeckoe B3aumopeicreue Nrepmannu
C eBpONeNCKUMMU COIO3HMKAMU B rofbl BTopoit MupoBoi BOMHbI

KyctoBa AnuHa BnagumupoBHa, cTyneHT
Camapckuit HaLuMOHanbHbIA MCCNefoBaTENbCKMI YHUBEPCUTET UMeHM akafemuka C. 1. Koponéea

B cmamve asmop ucczzebyem BANHOCMD PONU OunIoMamuueckoti no020MmoeKu FepmaHuu c EBPOWCﬁCKMMM COO3HUKAMU, MAK KAK UMEHHO

ounnomamus Iepmanuu snocnedcmeuu obecneuuna uwiupoxoe Hacmynnerue Ha Cosemckuti Coros 6 1941 200y. bnazodaps usyueruto ocoberHo-
cmeti OUNIOMAMu4ecKo20 63aumooeiicreus Iepmanuiu MoxHo 6biA6UMb NOCTIE006ANENLHOCHb COObIMULL, KOMopble Npusenu K 8otiHe 1 oue-

HUmMb cmeneHv 81UAHUA Fepmaﬂuu Ha eeponeﬂcxue CMpanbl.

Kntouesvie cnosa: Iepmanust, ounnomamuyeckas nooeomoska, CCCP

Korna Tepmanya Havanma AUMIOMATUYECKYIO TIOATOTOBKY K Ha-
nanennio Ha CCCP ocHOBHOI 3afjadeit ObIIO co3faHue 6ma-
TONIPUATHON aTMocdepbl B MeXIYHAPOLHOM MomuTHKe. [ pea-
NU3ALMY JAHHOI 1ieu ObUI pacIIpeH CIMCOK CTPaH, Ha KOTOpbe
OKa3bIBa/IOCh FepMaHCKOe JiaBienue. Taxke Oblta MpUHsTA MpeK-
tuBa BepmaxTa «O6 y4acTuy VHOCTpaHHBIX TOCYAPCTB B IIAHE
»Bapbapoccar [1, c. 61].

K Bepnunckomy (TpoiicTBeHHOMY) MakTy IOf JaBleHNeM He-
MEIKIX TUIIOMAaTOB BCKOpe IprcoeanHsoTcsa Benrpus, CrnoBakus,
Pymprans. Intnep cosgaér BoeHHblit coo3 A Hamazerns Ha CCCP.

Tutnep cuamran, yro PuHAAHINA M PyMBIHMA CMOTYT OKa3aTbh
CylLlleCTBEHHYI0 ToMomb B HanageHuy Ha CCCP. VI Pymbinms 6bia
He IpoTyB — VoH AHOHeCKY Havas OCTaB/LATh HeThb B [epMaHuio
1 b1 TOTOB OKa3aTh BoeHHYI0 romob npotus CCCP. 9to ctpem-
JieHre 0COOEHHO YCWIMIOCHh MOCTe TOTO, KaK COBETCKME BOVICKa
o B beccapabuio n CeBepHyio BykoBuHy.

CylecTBeHHYI0 PO/Ib B YCH/IGHVN TTO3MLMIT [epMaHym chIrpan
BEHCKWIT apouTpax, o xoropomy 30 asrycra 1940 roga Pymbiaus
norepsina CeBepHyto Tpancunpanuto. [utiep mooberrar mepecmo-
TPETb UTOTM BEHCKOTO apOuTpaka, ecmu PyMBIHMSA OKaXKeT MOJ-
nepxky B BoitHe npoTus CCCP. Taxoke [utnep ycummn faBnenne Ha
Benrpuo, mpefcTaBuTeIAM KOTOPOIT OH 3aBIII, YTO BEPHET TpaH-
CUIbBaHMIO PyMbIHII, ecivt BeHT ISt COXpaHUT HeNTpaINTeT.

B anBape 1941 roja AHOHecKy u InTep BcTpedaroTcs, 1 3aKIIo-
YaIOT COIVIALLIEHNE, YTO HEMELIKIe BOJICKa BOJAYT B PyMbIHmI0 op-
MAJIbHO I OKa3aHMA oMol apMuM VITanuu, KoTopas He MOITIa

cupasutbes ¢ Ipermeit. Taxoke Intnep ykaswiBaer, uro CCCP He
ITaHKpYyeT HamafeHye Ha [epmanio vyt Pymsianio [6, c. 264, 382].

B Hiopbepre, Bo BpeMs CyAa, AHTOHECKY TOBOPUT, YTO B Mae
1941 ropa Iutnep cHOBa BCTpeTwIcA ¢ HUM B MIOHXeHe, Ifie ObUIO
IPMHATO OKOHYATelbHOE pelleHne O BCTYIUIEHMM PyMbiHIM
B BoitHy npotuB CCCP [6, c. 384].

ITocne yero IuTnep ykaspiBaet, 4To y»Ke eCTb IJIaH HaNajleHnsa
Ha CCCP, B KOTOpPOM IVIaBHAsA POTIb OTBORUTCA 3 PEKTy HEOKM-
JIAaHHOTO HamafeHnA Ha Bcex 3amanHbix rpaHniax CCCP ot benoro
Mops o YépHoro.

AHTOHeCKy COITIaIIaeTCs YBEMUYUTD IOCTABKY He(TU Y HPYIUX
PecypcoB L HeMeLIKUX BOVICK [6, ¢. 385].

Brarogaps HemIiaM pyMbIHCKast apMust Obl1a TpeobpasoBaHa Ha
MaHep HeMEIIKOI1 1 IIPOILIa IIepeNoAToTOBKY. PyMbIHNsA cMora co-
Opatp Boiicka uncieHHOCTbI0 600000 UemoBeK i HamageHns Ha
CCCP [3,c. 84].

Taxoxe Tepmanys 6ombiuyio porb oTBofyIa OUHIAHNY B BOIIHE
¢ CCCP. ITpu 3TOM, HEMIIbI IPMKTAJbIBAIN CEPbE3HBIE YCUNA IS
TIOAITOTOBKY (PMHHOB K BOJTHE.

B pmexabpe 1940 roma Hayamich IepPeroBOPHl MEXAY GUHCKUM
BOEHHBIM PYKOBOACTBOM I HEMELKNM, Ifie ObIIa JOCTUTHYTA JO-
TOBOPEHHOCTb O TOM, 4T0 OUHIAHAVA IpUMET yJacTyie B BOITHe
npotus CCCP.

Brio paspaboTaHo fononHenye K mwiany «bapbapocca» oy Ha-
sBanueM «[omy6oit mecer», B KOTOPOM ObUIM YKa3aHbI AEICTBIUA
¢uHCKyx BoicK Bo Bpemst BropskeHus B CCCP.
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Taxoke MIVIOMATHYECKYIO MOANEP)KKY OKa3bIBAIOT M TepMaH-
cKyte fuIToMatel. 22 Mast 1941 ropa B XenbcuHKY pUObIBaeT He-
merkuit ocor IIHyppe, KOTOpPEIIT pefIaraeT IpUCIaTh QUHCKUX
CIIeIMANNCTOB B lepMaHIio, 4TOOBI pasobpath CIOXKHOCTH, KO-
TOpbIe MOTYT BO3HMKHYTb IOC/Ie Hadasja BOWHbI PUMHIAHANYN Ha
cropoHe Iepmannu npotus Cosetckoro Corosa.

DuHHBI y>Ke B Mae 3Ha/mM o fate HanazieHnA lepmanun nHa CCCP
11 OBV B KypCe OIIePATMBHOTO II/TaHA HEMIIEB, & TAK)KE O CBOEI POTH
B Hanaziennn Ha CCCP u HeobxonumocTy B3t Mypmancka. [Tpu
3TOM, KaK yKa3bIBaloCh o3jiHee, JleHnHrpay Intep mannposan
YHIYTOXUTD TIOTTHOCTBIO, Tak Kak moce nmopaxennsa CCCP Heo6-
XOIUMOCTY B HEM He 651710 [7].

bnaropmapsa moppepxkke HemileB OUHIAHANA BOBpeMsA Hayana
Mobumsanmio, a [uTrep UM Imepefan akTyanbHble CPOKV BOJHbI
¢ CCCP [4, c. 107].

MosxHo cpienaThb BbIBOJ, 4T0 OunnAHmM ¥ PyMbIHNM oTBOAM-
JIach cyllecTBeHHasA ponb B HamazieHnyt Ha CCCP, Tak Kak HaHHbIe
rocypmapcrsa uMenmy rpanuny ¢ CoserckuM COX030M U MOITIM TO-
MOYb PACTAHYTb MUHNIO (POHTA 11 06eCreunTDh efIHOBpEMEHHOE
HamasieHMe BIo/b Beelt 3amanHoit rpanuie CCCP. K Tomy xe, Py-
MBIHMS 007ajjaa CyleCTBEHHBIMIL 3allacaMii PeCypCcoB, KOTOpbIe
ObUTI HEOOXOMMMbBI HEMEI[KOIT apMIIL.

Bonmpmryro ponp B mmanax Iutnepa nrpana n Benrpusa. bnaro-
mapsa mopgmepxkke Iepmanmy BeHrpmsa momyumaa cyliecTBeHHbIe
tepputopuu (TpaHcunbBaHus, YacTb YKpaussl, yactb CrnoBakmi)
U C yBe/MIeHNeM TeppUTOPUH, BEHIPbl YCUIU/IN CBOIO 3aBUCHMOCTD
OT HeMIIEB, 4TO IPMBEJIO K TOMY, YTO BeHTp:A He CMOIIa COIPOTHB-
JIATHCSA arpecCBHOMY fiaB/ieHuio lepmanm.

Yxke B HosA0pe 1940 rofa BeHrepcKoMy IPaBUTEIBCTBY OBLIO 3a-
SIBJIEHO, YTO CTPaHe HeOOXOMMMO TOTOBUTHCS K BoiiHe ¢ FOrocma-
Brieit u ¢ Coerckum CorosoM [6, c. 389]. Taxxe mpeacTaBuTeNb
repMaHCKOro reHuraba Bept u mpepcraButenb BeHrepCKoil KOHTP-
pasBenku [ambiep 3aMeyaloT, YTO BeHrepcKas apMisA HeloCTaTOIHO
BoopyxeHa. 20 Host6pst 1940 roma Bewrpust mopmucsiBaer cornma-
IIeHNe ¥ IPVICOeNMHACTCA K TpOJiCTBEeHHOMY HaKTYy.

JIureparypa:

Benrpus 6epér Ha cebs 003aTeNbCTBO MPENOCTaBUTD 15 Au-
Bysuit mpotus IOrocnmaBuy 1 3aKI0YaeT CoraauleHye o HONUTIIe-
CKOM 11 9KOHOMIYECKOM COTPYAHIYeCTBe C [epmanmeit.

27 mapta 1941 rojia BeHrepcKoe IpaBUTENbCTBO MOMYYAeT CO-
ofurenne o HamajeHuy Ha IOrocmaBuio 1 okasbiBaeT eMy BCecTo-
POHHIOI MOAEP)XKKY aTakysa IOrocmaBuio yepes IATb JHEN IOCTIe
HaIla/JleHys HeMIIEB.

Anvuparn XopTu cunTan Heo6XOMMOCTBIO 3aK/TIOUEHMe COI03a
¢ lepmanmueit, mpensupa HanageHne Hemues Ha CCCP [5, . 140].

[T09TOMY MeXJy BEHIePCKIM FeHIITabOM I TePMAHCKIM HadN-
HAIOTCA aKTVBHBIE TleperoBopsl o BoitHe mpots CCCP, a B koHIe
Mas 1941 roja opuiyanbHO BeHrpus ykasbIBaeT, YTO MOAKEPKUT
Tepmanmnio, koraa ta Hanapét Ha CCCP [5, c. 143].

InTrepy 6b110 OYeHb BXXHO y4yacTyie BeHrpunu B HamafieHnn Ha
CCCP, mosTomy 3a Tpu AHs U 3 AeHb ObUIN IOy deHbI COOOLIEHN
B Bynarterre o Hamagenny fepmMaHuu 11 0 HeOGXOVIMOCTIL BEHTep-
CKVM BOJICKaM ITPUTOTOBUTHCA.

Taxxe BaxHOE 3HaueHNe urpama Typuus, Tak Kak CTpaHa TOXe
umena rpanniipl ¢ CCCP u koHTponupoBaa 4epHOMOPCKIE ITPOTMBBL

Ilo 1939 roma Typuus ckmoHAmach K corosy ¢ Opanuueir u A=-
T/Melt, TOANMCAB C HUMY J0roBOp o B3auMonoMomy. OfHaKo nocne
nopaxxennsa Opannym u notepu [penun, a Taxxe nopaxenne I0ro-
CIaBVN TIPVBEMM K TOMY, YTO TYpPKaM IIPMIIIOCH VI3MEHNUTDb CBOKO
BHEIHIOK ITOMUTYKY. TypIis 3aK/modaeT cepiio SKOHOMIIECKIX CO-
rnamennii ¢ [epmanueit, a AHIZIMY OTPAaHMYMBAET TPAHSUT OPYIKIL.

IIpu sTOM yBEHYaNUCh YCIEXOM M TYpKO-TepPMaHCKMe Ilepe-
roBOpbI Masi-uioHs 1941 ropfa, e ObUIM HOAMMCAHBI COIIALICHIS
0 Apyx6e MeXpy AByMs cTpaHamm. TypKu HafesInCh Ha YBeN-
JyeHMe CBoeit TeppuTopun, noxa [epmanns sowoet ¢ CCCP.

B cBoto ouepenp Tepmanyis onydaeT HaéKHBLI I0XKHDIV (IIaHT.

CCCP mpiTancs obecrmedntb HefTpammureT Typumm u paxe
u3naét odurmansHoe coobijerne B «V3Bectyax», uro Typrms
MOYKET PacCYMTHIBATh HA HEMTpa/MMTeT M MOHMMAHME CO CTOPOHBI
CCCP [2]. CCCP paarn nonatb Typimy, ecrm Ta pemuT paciu-
puth cBou rpanuipl, To CCCP 0THeCETCA K 9TOMY C «TIOHMMaHVeM».
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Jle6enes H.VI. PyMbIHNA B Tofbl BTOpOIT MIUpPOBOII BOVHBL. BHelHemonmuTyeckas 1 BHYTPUIIONUTIYECKAsA VICTOPUA PymblHuM

0cobeHHOCTH KyNbTypHO peBoniouun 1966-1976 rogos B Kutae n ee nocneacreus

ImuHosa MaguHa MakcUMOBHa, CTYAEHT
KybaHckuit rocyfapcteeHHblit yruepcuTer (r. KpacHopap)

Aesmop cmamvu uccnedyem snoxy Kynvmyproii pesonoyuu 6 Kumae u ee 6030eiicreue Ha 06uiecmeo u Kymvrmypy Cmpavl, a maxice

auanusupyem udeonozuteckue npomusopequsi 6 pykosoocmee Kommyrnucmuueckoil napmuu Kumas u ycunenue asmopumapusma 60 epems
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npedcedamenvcmea Mao L[330yna. B cmamve paccmampusaromcs enasHvle ocobenrocmu Kynomyproti pesontouuiu, 6Kmo4as Maccosvle 08U-
HEeHUS U KAMNAHUL, KOMOPble CANL 4acmblo nonumuyeckozo meponpusmus. Ocoboe sHuMaHue yoenemcs udeonozudeckomy 6nustuio Mao
1]330yHa Ha 06u4ecmeo, 6b13616a51 LUPOKYIO MOOUNUSAUUI0 MOTIOOENHU U NOOABTIEHIE UHIMETIEKMYAbHbLX tccnedosanuti. Kpome moeo, asmop
uccriedyem couuanvHole, IKOHOMUHECKUE U KYTbIMYPHble USMEHEHUS, 6bI36aHHDIE dMUM nepuodom. JJonzocpoutvie nocnedcmsus, maxue Kax
nomepu 8 06nacmu 06pas0saHUs u HayKu, paspyuieHue KymvmypHoeo HACTeOUs U nospesxicdenie COUUAnbHbIX CPYKMYp.

Kntouesvte cnosa: Kumati, kynomypuas pesomioyus, ocobenrocmu, Mao L[330yH, penpeccuu

Features of the cultural revolution 1966-1976 years in China and its consequences

Eminova Madina Maksimovna, student
Kuban State University (Krasnodar)

The author explores the era of the Cultural Revolution in China and its impact on China’s society and culture, and analyses the ideological con-
tradictions within the leadership of the Chinese Communist Party and the rise of authoritarianism during Mao Zedong’s presidency. The article ex-
amines the main features of the Cultural Revolution, including the mass movements and campaigns that became part of the political event. Par-
ticular attention is paid to Mao Zedong’s ideological influence on society, causing widespread youth mobilisation and suppression of intellectual
research. In addition, the author explores the social, economic and cultural changes caused by this period. Long-term consequences such as losses
in education and science, destruction of cultural heritage and damage to social structures.

Keywords: China, cultural revolution, features, Mao Zedong, repression

YIAbTYpHas PEBOMIOLYA CIWIDHO IOTPACHA CTPAaHY B CUIY

KpaifHe paJiMKaIbHbIX Mep IPABUTENbCTBA, A TAKXKE 13-3a TOTO,
4TO AeIICTBYA IPOBOAVINCDH IPEVMYIIECTBEHHO B TOPOJIAX, A TAKKe
yapuia 10 JHTe/IEKTYaIbHOM M IomuTideckoit amure. Kpome
TOTO, TaKJie JeICTBIA IPAKTINYECKN CPa3y HOBEPIINCh OCYXKACHNUIO
U KpUTUKe, CKa3aHO B KHUTe 0 KoMMyHu3Me Kyprya [6, c. 480].

C camoro Havanma peiictBuss Mao 6bUIM JIOBOMBHO IPOTUBO-
peunBbiMy. C OHOJ CTOPOHBI OH BBICTYIIANI 3@ paspylleHye CTa-
pOro CTpos, a C APYroli, CTApajcs COXPAHNUTDb BIACTb, KOHTPO/b
U BvisiHMe. V KOra 3To IpoTHBOpedNe CTaIo IPUYMHON )KeCTOKOI
6OpbOBI IBYX CTOPOH, OH TIPMU3BAZ APMUIO PEIINTh 3Ty Hpobiemy
Y BOCCTAHOBUTb MOPSIIOK.

ToBopst 06 0COOEHHOCTSIX JJAHHBIX COOBITHII, MOXKHO CKa3aTb,
YTO HUKOI[A MIPEeXJie He BCTPedyanach Takas XeCTOKOCTb U TaKas
TOYHAsI HAIIPaB/IEHHOCTb [iefcTBUIL. Beero 3a rog 6sut10 yHMYTO-
YKEHO OTPOMHOE KO/MMYECTBO ITAMATHUKOB KY/IBTYPBI U PeIpeccu-
POBaHO MHOXKECTBO 4eloBeK. UTo IpuMedaTesbHO, KaMIIaHNs He
MIMeJTa Lie/V JIVMKBUALIMY KaKOTO-TO C/IOSI HaCe/eHNsT KaK 9TO IIpo-
ucxopuno B 50-x rogax. Takue pacrpaBbl ABIAMICH, KaK IPABUJIO,
Pe3yNIbTaTOM TaK Ha3bIBaeMBIX «CPBIBOB» U He ObUIM HPORUKTO-
BaHbI 001west crparerneit. [lo cyTu, faxe MpuKasbl, paspelraromiie
KPOBOIPOMIUTHE, ObIIN peakiyelt Ha co3maBumiics xaoc. [lomnmo
3TOTO, PEBOJIIOLVIS paHee He OIMPAIACh TONBKO Ha MOIOAEXKb.

BaxHyio porb chirpana 3HaAMEHNUTAs MajleHbKasA KpacHasA KHU-
euka, uTatHuk Mao. OH mpepcTaBiset co6oit COOPHUK LUTAT,
TI03yHTOB, pedeit Mao LI3agyHa. OTOT IMTaTHUK cocTaBun JInHb
bso B cepepune 60-x rogos XX B. Kaxpplit peBomonmonep, Bo
BpeMs1 KY/IbTYPHOII PEBOTIOLINN, JOTDKEH OBUT MMeTD TIpH cebe 3TOT
IMUTaTHYK, MHOTYE IIPMBETCTBOBA/IN APYT ApYyra HUTaTaMy U3 3TOM
KHUTY. XYHBEIOMHBI 4aCTO N30MBA/IN «HEBEPHBIX» STHMI KHIDKEY-
KaMJU ¥ II09TOMY VIX OO/IOXKKY OBUTM CHENTAHBI U3 IIACTUKA, YTOODI
He MCTaYKaTh 00/I0XKKY C/IeaMi KPOBH.

HexoTopble ICTOPUKY CYNTAIOT, YTO PEBOIIOLINSA MMeIa PeTUTH-
O3HBI€ BesTHMA, @ KY/IbT Mao ObLT TOXOX Ha IOKIOHEHNE 60XKEeCTBY.

VIMeHHO Taxas «60ronofo6HOCTb» IIO3BOIIIA €MY 3aHATh PYKOBO-
IALLYIO JODKHOCTD B APTHIAL

Ha niene meiicTBuA XyHBEOMHOB MOXHO PaclieHMBATh KaK aKT
MAacCIITaOHbIX PeHpeccuil oy MPUKpPbITYeM MaATexXa. Elile ogHoI 0T-
JIMYUTETbHOI YePTOlt KYIbTYPHOIT PEBOMIOLINH ABIAETCS AKT IPO-
TUBOCTOSHIA HIDKHETO 1 BEPXHETO CJI0eB HACeJIeHNA, TTie HI3 UMeT
XOPOIIYIO OpTaHN3ALNI0, KBA/IMUIPOBAHHOCTD U IOLIEPIKKY aB-
TOPUTETHOTO IpaBUTeNbCTBA [4]. Boree Toro, XxyHseitbuxbl 06ma-
Jiam1 COOCTBEHHBIMY TIOPbMaMU, MOMMIVEN, CaMU BEPIIMINA CY
¥ CaMu 5Ke OBUTY CBUJICTETIAMMU.

ITomnmo Toro, 4ro Mao cTpeMmics cIOMaTb CTapblil CTPOIL
¥ IIpU 3TOM COXPAaHUTb BJIACTb, XYHBeIOMHBI hakTidecku 60po-
JIUCh IIPOTYB CBOETO IIPaBUTEIbCTBA, JA0BI 3alUTUTh ero. Kyprya
CUNTAET, YTO BPAroM JIIOfieil ABJIAETCS MepapXxuyecKas CUCTEMa,
TO/[YMHUBIIASA €0, @ HAPOJ, BBICTYNAET B MOJIEPIKKY PYKOBOMM-
Teselt, CO3JABIINX 3Ty CaMYI0 CUCTEMY, KePTBYeT CO00il pajjyt HUX.
Jliopu Tpebyio [IeMOKpATHY, MO3BOJIAS MaHMUIYIUPOBATh COOOIL.
HetictBus mpuoGpe/y xapakTep Ky/abTa THPaHA U ObUIM HAIIPAB-
JIeHbl Ha 60pb0Y 3a TupaHuo [5, ¢. 56]. IlonATNA Bpar u gpyr, mpa-
BIJIBHOE )1 HEIIPaBU/IbHOE CMeLIIa/TICh, BCe BOEBA/IU IIPOTHB BCEX.

Kpome Toro, cormacso yuenmio OynamsMa, BOJHA ABIAETCA
caMbIM 0OTIBIINM HapylLIeHNeM KaHOHOB. braropaps aTomy Kuraii-
CKIIT Hapoj] He IPUBETCTBYeT BCAYECKIe BU/IbI HACUINA, OfHAKO CO-
OBITIIS PEBOTIIOLINN TIPEYCMATPIBAIOT OTXOJ OT A0IM OyAAU3Ma, ITO
THOfpasyMeBaeT paspyLIeHIe CTAPBIX YCTOEB, Yero, COOCTBEHHO, Ji0-
ousaincs IIpencenarens Mao. X0t 9T0 U IPOTUBOPEYNT OOBIYHOMY
TIOBE/IEHNUIO KUTAIII]EB, KOTOPBIE ITyOOKO YTAT MCTOPYIO U TPAIVLIHIL.

Bermukas mponeTapckas KynbTypHasA PEBOMIOLNA CTala O4eHb
HeXapaKTEPHBIM, B KAKO-TO CTeNleHN YHUKAJbHBIM sABJIEHVEM
it usydeHnsa. Ha camoM fiene, MOXKHO CKa3aTb, 4TO BCA PeBO-
nonust 6bITa OHUM O0MbIINM TpoTUBOpeyreM. JIfofu Cerno Be-
PWIM B IPaBUIBHOCTD CBOVX AEVICTBMIA, & OMYYM/IN JIALID Pa3pyxy
1 6efHOCTb. [leficTBUSA TPOBORMINCH UL TMYHBIX Lie/eif, HO pas-
POCTINCH 10 MacIITaboB FOCYAAPCTBA. B Takmx ycmoBusax mocrne Be-
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MMYATIIIero paspyueHns HeBO3MOXKHO OBIIO YKe JOCTUTHYTb I10-
CTaBJ/IEHHDIX M3HAYa/IbHO Lieell.

IocrencTBuUst KYNBTYPHOI peBomoLuyt Obmy myraouumu. Tax,
BCero OT coObITuMit ocTpajano nopsiaka 100 MuUIMOHOB YeoBeK,
U3 HUX 6bIT0 yOUTO TIOYTH 1,5 MII/IMOHA YenmoBek. Tonmbko B mpo-
BYHIMY [yaH/yH 66110 cBbIie 40 TBICAY HOTMOLINX, @ B IPOBUHIIUY
I'yancu, HacunTbiBanoch 70 ThicAY XepTB. Bo Bpems peBomonyn
ObUIM HApYIIEHBI BCEBO3MOXKHbIE IPaBa UeNOBEKa, TIOfieil 1361-
BA/IM, YHIDKA/IK, COObITUs B TiOeTe CBUAETENBCTBYIOT O TOM, YTO
HEKOTOPBIX JiaKe IIPUHY>KIA/N ITPOTUB X BO/IY PAa3pyIIaTh XpaMbl,
CBSITBIHM 1 CBSIIeHHble CTaTyM [1, ¢. 267].

PenpeccrpoBato ObUI0 5 MWIIMOHOB MAPTUITHBIX KaLpoOB, KO-
TOPbIX 3aMEHW/IN BePHbIe IOCTIEN0BaTeNN KynbTa Mao.

Tax, k IX cbespy 4eHOB MapTuM HACYUTBIBANIOCH IIpUMeEpPHO 17
MI/UIVIOHOB 4YeNoBeK, @ K X Che3y MX KOMUYeCTBO YBEIMINIOCh 10
28 mwmnonoB. Takum o6pasom k KIIK nmpucoemmumtocs nopsaaka
10 MUIOHOB YeoBeK, IocIemoBareneit Mao.

Bo Bpems pesomonuyu Kurait orouren or Bbicuero o6paso-
BaHMsA, TeEM CAMBIM IIOTEPsAB MOPANKA MUIMOHA NOTEHIMATbHbIX
BBIITYCKHIKOB BY30B J1 CTa ThICSY BBIITYCKHMKOB acMpaHTypbl. Of-
HaKo, Hay4Has >KM3Hb He OCTaHaB/IMBanach. KuTajickue ydeHble
CHHTe3MPOBA/IM OMOAKTUBHBI MHCY/INH, MCIBITATH BOJOPOSHYIO
60MOy, a TaxoKe 3aIyCTI/IN HECKONBKO MCKYCCTBEHHBIX CITyTHIKOB
Ha opouTy 3eMn.

Vcropys yxe ompefenina, 4To KyIbTypHas peBOJIONNsA Oblma
TPKJAAHCKUM OeCIIOPSIKOM, KOTOPBI/ ObUT OLIMOOYHO MHUIUM-
POBaH /MfiepaMy 1 MCIIONb30BA/ICS KOHTPPEBOMIOLMOHHBIMY IPYTI-
IIaM1, 9TOOBI IPUHECTU Ccepbe3Hble OeICTBNUA IApTHM, CTpaHe
U JIOAM BCeX STHUYECKVX TPYIIIL.

KynbTypHas peBomionys He sIB/IETCS U He MOXKeT OBIT PeBOJIIO-
1est W COLMaIbHBIM IIPOIPeccoM Hi B KaKoM cMbicre. OHa BoBce
He «pa3pylllajia Bpara», a paspylla/a ToIbKO TOCYapCTBO, IOITOMY
HUKOIJ}a I He ObIIO BO3MOXKHOTO TOCTIDKEHNS «IIPAB/ICHIS MIPOM»
13 «BEMKOr0 Xaoca Iof HebecaMi».

B nocnennue roppl cBoelt X1u3HM Mao He TONbKO He CMOT IIpa-
BIJIBHO IIPOAHAIM3UPOBATh MHOTYE IIPOO/IeMbI, HO ¥ CMellIaJI Ipa-
BU/IDHOE I HENIPABMU/IbHOE.

K opHOMy M3 I7TaBHBIX HOCTENCTBUII PEBOMIOLMM OTHOCUTCA
YHUYTOXKeHME GOMBIIOTO KOMMIeCTBA IAMATHUKOB KY/IbTYPbI, /TH-
TepaTypHBIX IIPOU3BENCHNIL, IIOYTH BCeX XpaMoB B Tubere.

XoTb ¥ COOBITHA PEBOIOLIM OCTABIIIN HOCTIe cebs MHOTO He-
TaTUBHBIX aCIIEKTOB, IIOJIOXKNUTEIbHBIE Pe3yIbTaThL, 00 3TOM TaKKe
TOBOPUT HbIHENIHee IpaBuTenbcTBo Kutad. OHO cunraet, To fedi-
ctBust Mao 113sxyna 611 Ha 70 IPOLIEHTOB BepHBIMI 1 Ha 30 1po-

JIureparypa:

IIeHTOB OMO04HBIMMU. TakoKe, HEKOTOPbIE COBPEMEHHBIE CTOPYUKI
TOJIATraloT, 4TO JaHHbII GeHoMeH npusen Kurail K cOBpeMeHHbIM
9KOHOMMYECKUM JOCTIDKEHNAM, a TakKe K COLMAIbHOMY PaBHO-
pasuio, rosopur [ao [3, c. 529].

Hecmotps Ha croxuBLIecs IpoOneMbl OT PeBOMIOLMY, OHA
TOATOTOBWIA PECYPChl — 4YeloBeYecKre U MaTepuabHble, A
Jla7bHENIIEr0 CTPEMUTENBHOTO PasBUTUA CTpaHbl. Kak pas 3To
caMoe pas3BUTHE ¥ HACTYHMIO Cpasy mocie mepyopa Mao II3a-
nyna. KHP o6napyxua etie 60/1b1vie IepCIIEKTUBbL, 0COOEHHO BO
BHEIIHEI IIOIUTIKE.

C OKOHYaHMEM pPeBOMIOIMN IOCIENOBA/M HEKOTOpbIe M3Me-
HeHNUs B MEX[YHAPOIHBIX OTHOWeHMsAX. Tak, Kurait pasopsas
ceasu ¢ CCCP, nanmagun otHomenus ¢ CIIA. 3to mpousomnino
TPV B3aMMHOM COITIACU, TaK KaK JIMIIb TaKas KOMOMHAIA obec-
Ie4rBaia OCYILIeCTBICHNe HEKOTOPBIX Liefiell 060MX TOCYAapCTB.
B nepsyo ouyepens u CIIA u KHP 6b0m1 HacTpoens! npotus Co-
BeTckoro Corosa. 910 cOMDKeHNe 03HAYAIO IIPOPBIB B KUTAIICKO-
aMEPMKAHCKMX OTHOIIEHVIAX.

Camo petieHne ObUI0 YTBepXK/€eHO elle B 1968 roxy, a odu-
1[1a/IbHOE €T0 HAYajIo MO/IOKIIA Moe3aKa B IleKuH moMoLHnKa
npesupenra CIIA. TTosgree KHP 6pma Boccranosnena B Op-
ragusanyio O6venquuenubx Hanuit wim OOH. Hanaxnsanue
KOHTAaKTOB ynpouHmio nonoxenre KHP Ha Muposoit apene |2,
c. 300].

Emre omHuM IOMOXMUTENbHBIM IIOCTENCTBUEM KYNbTYPHON pe-
BOJIIOLIVM CTA/I0 BBeJIeH}e CUCTEMbI 3[[paBOOXPAHEHN, @ TAKXKE pe-
bopma mKOTEHOro 06pa3oBaHMs A/ KPECThSIH 1 paboyero Kmacca.

B nenom mopeprusanus Knras mponcxopua, B Tom dncre, 6ma-
Trofaps Ha/TKMBAHNIO KOHTAKTOB C 3aMafHbIMI CTPaHAMIL

KynbTypHas peBomionys ocTaBuIa ITyOOKuMiL CIef, B UCTOPYUI
Kuras u Bcero mupa. IIpousonnto 6omblioe KOmmdecTBo AeiCTBIUIL,
HAIPaB/IeHHBIX TIPOTHMB HEBUHHBIX JIOfell, Hapuio 6es3akoHIe,
a 4MCTIO KEPTB MCUMCTIAETCA AeCATKaMM ThicAd. Mup mmmmncs
OTPOMHOIO KO/MMYeCTBa OeCIEHHBIX IAMATHUKOB apXUTEKTYpHI,
JUTEPATypbl ¥ UCKyccTBa. CTpaHa HOrpssia B Xaoce, a PYKOBOJ-
CTBO HUKAaK He CIOCOOCTBOBAJIO YIYYIIEHMIO CUTYALUy, TaK Kak
TIpecnefioBaIo IMYHbIE Le/N MO0 YKPEIIeHUI0 COOCTBEHHOTO 1070~
kenyA. OHAaKo, BMeCTe C HeraTUBHBIMI ABIEHNAMMY, IPOCIEXKNBA-
F0TCS U [IO/IOYKUTE/IbHBIE CTOPOHBI peBOIoLyi. COOBITISA CTAIIN XO-
po1Iert 0CHOBOI /1 OCTPOEHNA CUIbHON SKOHOMUKIL I Pa3BUTHUA
BHEIIHell ¥ BHyTPeHHel! MoMUTUKI. MOXXHO CKasaTb, 4TO €C OBl
Te IIaYeBHbIe COOBITIA He IIPOM3OLIIN, TO MBI ObI He Bupenyt Kuraii
TaKMM, KaKoii OH eCTb. /IMEHHO 113-3a 9TOr0 KUTANLBI TAK YBAXKAIOT
CBOIO JICTOPMIO I TIPOILJIOE B LIE/IOM.
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