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MATEMATHUKA
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I'BOY «HoBoOCKOJIbCKAS CITelMaIbHast 001e00pa3oBaTeIbHasI IKOJIa-MHTePHAT»,
Poccus, r. HoBriit Ockon

AKTUBHBIE METO/IbI 1 ®OPMbI OBYUYEHUS JIETEN C OTPAHUYEHHBIMU
BO3MOJ>XHOCTSIMU 300POBbSI HA YPOKAX MATEMATHUKU

AnHomauus. Hccnedosarue nocesityeHo KOMNAEKCHOMY aHAIU3y akmusHslXx mMemodos u popm o0yueHus de-
meli ¢ 02paHUUEHHBIMU BO3MONCHOCMAMU 300pP08bSI HA YPOKAX MAMEMAMUKLUL.

Knroueenle cnosa: akmusgHoie Memodsl 00yueHuUs, IpdekmusHoCcms npoyecca.

pobemMa aKTMBHOCTM JIMYHOCTY B OOYUEeHUM

— OlHA U3 aKTyaJIbHbIX B 0Opa30BaTebHOI
npakTuke. OgHOI U3 MPo6JIeM, BOIHYIOIINX YUU-
TeJielt, siBsgeTcs Bompoc: «Kak pasBuTh y pebeHka
YCTOMYUBBIN MHTEpEC K yuebe, K 3HAHUSIM U T10-
TPeGHOCTDb B X CAMOCTOSITEIBHOM ITOMCKE?».

AKTUBM3aIMs TT03HABATEIbHON MeSTeTbHOCTI
yuammxcss — 3TO CUCTeMa IeJarormyeckux BO3-
IeCTBUIT yUuTesl, HalpaBjieHHass Ha GOpMUpO-
BaHMe Yy BCEX YUEHUKOB CITOCOOHOCTU K YCBOEHUIO
HOBBIX 3HaHMIf, HOBBIX CIIOCOGOB [eSITEIbHOCTH,
MOTPe6GHOCTHU B ITIO3HAHUM, B OOHOBJIEHUM UHDOP-
MalMy U TpeoOpa3soBaHUM OKPYKAIOIIEH [meii-
CTBUTEJILHOCTY C TIOMOIILI0 YCBOEHHBIX 3HAHWUIA,
YMEHM ¥ HaBbIKOB.

B yCI0BUAX creluaabHOM IIKOJbI, YUUTHIBAs
medeKT T03HABATENbHON [esTeTbHOCTM yda-
MIVIXCS, HeOOXOAMMO MPEKAE BCETO pa3BMUBaTh UC-
MTOJIHUTEIbCKYIO, BOCIIPOU3BOMMAIIYIO OesTe/b-
HOCTbh yuaiuxcsi. Ho TOJIbKO pasBUTUEM ITUX BU-
OB IeSITeJIbHOCTY YYaIlMXCs Hejb3s OrpaHudy-
BaThCs, TaK KaK B JOJDKHOI Mepe JOJ/DKHBI pe-
MIaThCS 3aauM KOPPEKIMM, TTOATOTOBKM K OBJIA-
IeHuio mpodeccueii, COMATbHON peabuIuTaIINI
" afaTnTalym.

PasBuBasi BOCIIPOM3BOASAIIYIO eSITeIbHOCTb
yUallIyxcst, He0OXOAMMO pelllaTh 60jiee CI0KHYIO
3a1a4y - pasBUTHUE UX MHUIIMATUBBI, TBOPUECKOIA
IesiTeTbHOCTM, UCIIOIb30BaHMe ITOTyYeHHbIX 3Ha-
HMII CHayaja B aHAJOTMYHBIX, a 3aTeM B HOBBIX
YCJIOBUSX, AJISI PellleHNs HOBBIX 33/a4. ITO BO3-
MOSKHO JIUIIIb IIPU YYeTe He TOJbKO 0COOeHHOCTe
MX TIO3HABATEJIbHON  JeSITeNbHOCTH, HO U

JIMYHOCTHBIX KAueCTB, UX OTHOILIEHUS K TPoIeccy
TO3HaHUS, YYeHUIO.

Crioco6bI U TIPUEMBI TI€JarOTMYECKOT0 BO3ETi-
CTBUSI, KOTOpbIE CTUMYJUPYIOT 00ydYaeMbIX K aK-
TUBHOCTY MBIC/IU, K TBOPYECTBY, HOBATOPCTBY, MC-
CJIeIOBATe/IbCKOM NesiTeTbHOCTY B JTOCTVOKEHUM
PasIMYHBIX 3a7a4 U €CTb aKTMBHbIE METOMbI 00Y-
YeHuUs.

AXTUBHBIE METOAbI OOYUEHNSI ITPU3BAHbI O -
TQJIKMBATh 00Yy4aeMbIX K CAaMOCTOSITeJIbHOMY pe-
IIEHNMIO B CJIOKHBIX BOIIPOCAX ¥ Ha OCHOBE TJTy00-
KOT'0 CHMCTEMHOTIO MCCJIeIOBAaHNS MMEIOIINXCS 06-
CTOSITEJIbCTB M SIBJIEHMIT BbIpabOTaTh HamboJee
MpaBUJIbHOE pelIeHMe 110 UCCIeAyeMOoit mpobiiemMe
IJIT OCYIIeCTBJIEHMSI €r0 B IMPAKTUYeCKoil [esi-
TeJIbHOCTH.

AxTuBHBIE HOPMBI 3aHATUIT — 9TO POpPMBI Op-
raHMsanuy y4ebHO-BOCIIMTATEIHHOTO IIpollecca,
CIIOCOOCTBYIOINIME BCEBO3MOKHOMY (KOJIIEKTUB-
HOMY, MHAMBUAYaJIbHOMY, TPYIIIOBOMY) M3yde-
HIIO (YCBOEHMIO) yUe6GHOTO MaTepuasia (BOIIPOCOB,
Mpo6JieM), IMHAMUYHOMY B3aMMOJIENCTBUIO TIpe-
rojiaBaresis M 06yyaeMbIX, OKMBJIEHHOMY OOMeHY
MHEHUSIMM MeXIy HMMU, HallpaBJieHHOMY Ha J10-
CTMsKeHMe TIPaBUIIbHOTO IOHMMAaHMS COJlepsKaHus
M3y4aeMoii TeMbI U CITIOCOOOB ee MPaKTUIEeCKOTO
MUCTI0/Ib30BaHMUSI.

AxTuBHBIE (POPMBI ¥ METOMbI HEPYIINMO CBSI-
3aHbI APYT ¢ Apyrom. OCYIIeCcTBIISISI aKTUBHOE 00Y-
yeHue, ero GopMbl U METOAbI 00Pa3yIOT ompeze-
JIEHHBIN BUJ 3aHITHI. MeToabl HaIIOJHSIOT
(opMbl KOHKPETHBIM COJlepskaHueM, a (opmbl
BJIMSIET HAa KayeCTBO METOAOB. 3HAUYUTETbHOTO
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yCuJIeHUsT yueOHOi aKTUBHOCTU U e€ 3¢hdeKTUB-
HOCTY MOXKHO JOOUTBCS, €CY Ha 3aHSTUSIX UC-
MOJIB3YIOTCS aKTUBHBIE MeTOHbl. B 3TOM Citydae
cama ¢opma 3aHATUII TpMOOpeTaeT aKTUBHbIN Xa-
pakTep.

AKTHBHBIE METOIbl OOYYEHMSI ONMMPAIOTCS Ha
SKCIIEPUMEHTAJIbHO YCTAHOBJIEHHBIX (PaKkTax o
TOM, YTO B MaMSITU YeJioBeKa purcupyercs (Ipu
MPOYMX PaBHBIX YUIOBUSX) 0O 90% TOro, 4to OH
Ienaet, 10 50% TOro, 4YTo OH BUINUT, ¥ TOJIBKO 10%
TOTO, YTO OH CJIBIIINT. TakuM ob6pa3om, HamboJee
MpOAyKTMBHAsT ¢opMa OOyYeHUS] [TO/DKHA OIM-
paThCsl Ha aKTUBHOM BBEIEHUM B COOTBETCTBYIO-
miee AeiicTBMe. DTU JaHHbIe YKa3bIBAIOT Ha YMeECT-
HOCTb UCITOIb30BaHMsI aKTUBHBIX METOMIOB 06yUe-
HUSI.

AXTUBHBIE METOMIbI OOYUYEHUSI — METOJbI, CTU-
MYJIUPYIONMe TI03HABATEIbHYIO0 [IesITebHOCTh
obyuatoryxcst. CTposSITCSI B OCHOBHOM Ha IMaJiore,
TperoJarapiemM cBO60AHbIi 06MeH MHEeHUSIMU
O IIyTSIX paspemeHus TOM MM MHOM IPO6eMbl.
AKTUBHBIE METONbI OOyUeHUS XapaKTepu3yITCs
BBICOKMM YPOBHEM aKTMBHOCTM ydalImuxcs. Bos-
MOKHOCTM Pa3JMUYHbIX METOJOB OOyUYeHUS B
CMBIC/IE aKTMBM3AUMM YUE€OHON [IesTeTbHOCTU
pPasIMYHbBI, OHU 3aBUCSAT OT MIPUPOJIBI U COMEPsKa-
HMSI COOTBETCTBYIOIETO MeTO/Ia, CII0COO0B MX MC-
MTOJIb30BaHMSI, MaCTEPCTBA yunuTess. Kakmplit me-
TOJ, aKTUBHBIM JI€JIa€T TOT, KTO €ro MPUMeEHSET.

AXTUBHBIE MeETOAbl OOy4YeHMS CTpOSITCS Ha
MpaKTUYECKOl HAaIlpaBJIeHHOCTM, UTPOBOM [ieji-
CTBE ¥ TBOPUYECKOM XapaKTepe oOyUeHMs], MHTep-
aKTUMBHOCTY, DPAa3HOOOpPA3HBIX KOMMYHMKAIIVSIX,
MCITOJIb30BAHUYM 3HAHMI M OTIBITa 0OYUAIONIMXCS,
TPYIIIOBOI GopMe opraHmsaiuy ux paboTsl, BO-
BJIEUEHUM B IPOILIECC BCEX OPTaHOB UYBCTB, Jesi-
TeJbHOCTHOM ITOAXO0Me K 00YUeHUIO, ABMKEHUN U
pedexcumn.

Db deKTMBHOCTH MPOLIECCa U Pe3yIbTaTOB 00Y-
YeHUsI C MCIIOJb30BaHMEM aKTUBHBIX METOJIOB
06yueHMs OTIpeIesisieTcsl TeM, UTO pa3paboTKa Me-
TO0OB OCHOBBIBAETCS Ha CePbe3HOI IICUXOIoTIYe-
CKOJ ¥ METOHOJIOTMYecKoi 6ase. IIJIsT Kaykmoro
JTara ypoKa MCIOJb3YIOTCSI CBOM aKTUBHbBIE Me-
TOMBI, MO3BOJIsAONIMEe 3(PPEKTUBHO pellaTh KOH-
KpeTHbIE 3a/1auM JTara.

IlokasaHo, YTO I10 CpaBHEHUIO C MUHAUBUIYATb-
HOJT paboTOl 110 CXeMe «YUUTEe/Ib — YUeHUK» BHYT-
PUTPYIIIIOBOE COTPYIHUUECTBO B PEIIEHUM TEX KE
3a/1a4 TOBbIMIAeT ero 3GEeKTUBHOCTh HE MeHee
yeM Ha 10%.

XoueTcss OTMETUTh C/IeAyIOUIMe IpeuMylle-
CTBa COBMECTHO yUeOHOI TeSITeTbHOCTI:

e  BO3pacTaeT o6beM yCBaMBAEMOTO (MaTe-
puasa) u riIybuHa MOHVMMAaHMST;

e  pacTeT IIO3HABaTe/lbHAasi AKTUBHOCTb U
TBOPYECKAst CAMOCTOSITEIbHOCTD JIETEN;

e  CHIWKAIOTCI OUCUMUIUVIMHAPHBIE TPYIHO-
CTH, 00yCIOB/IeHHbIe NedeKTamMy yue6HO MOTH-
BaIuu;

e  VUEHMKM TMOJYYalOT OOJbIlee YIOBOJIb-
CTBME OT 3aHATHIT, KOMDOPTHEI UYBCTBYIOT Ce6s1 B
IIKOJIE;

e  MeHSeTCS XapaKTep B3aMMOOTHOIIEHMIA
MEeKAY YUeHUKaMu;

e  YUEHWKM TIPUOOPETAIOT BaKHENIINe COo-
IIMa/IbHbIe HaBbIKM: TaKT, OTBETCTBEHHOCTb, YMe-
HMe CTPOUTh CBOE TTOBEIEeHME C YUeTOM IO3UIIUA
IPYTUX JIIOJIEe, TYMaHUCTUYECKYIE MOTUBBI 061IIe-
HUST;

e  YUMTEJb [TOJIyUYaeT BOSMOKHOCTb MHIMUBU-
Iyaau3upoBaTh OOyUeHMe, YUUTHIBASI TIPU JeJie-
HUM Ha TPYIIITBI B3aMMHbIE CKIIOHHOCTHU JeTeit, X
YPOBEHb IMOATOTOBKY, TEMIT PA6OTHI.

AxTyUBHBIE (GOPMBI OOYUYEHMS B TPEINIOTaBaHUMN
MaTeMaTUKMA:

Judakmuueckue uzpsl — 3TO BUJ yUeOHBIX 3aHS-
TUI1, OpTaHMU3YEeMbIX B BUle YUeOHBIX UTP, pean-
3YIOIIMX DPSA, TPUHIMUIIOB UTPOBOTO, aKTUBHOTO
00yueHMs] ¥ OTIMYAIOUIMXCS HAIWMIMeM IIPaBuI,
(OUKCUPOBAHHOI CTPYKTYPHI UTPOBOIT AEeSTETbHO-
CTY Y CUCTEMBI OLIEHMBAaHMS, OMVH U3 METOMIOB aK-
TUBHOTO OOyYeHMS.

Haunb6osee 1enecoobpa3sHo MCIIOIb30BaTh OV-
JaKTN4eCKMe UIrpbl M UTPOBbIE CUTYALIUU IIPU ITPO-
BepKe pe3yJbTaTOB 00yUeHUs, BHIpaOOTKE HaBbI-
KOB, GOPMMPOBAHUY YMEHMUIA.

[IpuBemy MpUMEDDI UTP, KOTOPBIE S VICIIONb3YI0
Ha YPOKax.

IOupakTudyeckas urpa «FOHbili XyOOHCHUK».

dTa urpa TMPOBOAUTCS IO TeMme «JloMaHas».
VyeHMKaM TIpeaiaraeTcsl Mo TOYKAaM ITOCTPOUTD
JIOMaHYIO JIMHUIO, YTOOBI TOTYUMIICS OTIPEIeTEH-
HBbI/I PUCYHOK. A Takke IpejjiaraeTcsi oopaTHoe
3a/laHMe: HApPUCOBATh JII000V PUCYHOK, MMEIOIIMIA
KOH(UTYPAIINIO JIOMaHHO.

Hepa «lopsuuli cmyn» — yY4eHUK CaguTCs Ha
CTYJI, @ yJalyecs: 3afaioT IPUMEpBI AJIsST YCTHOTO
peleHus o TeX Mop, MOKa OH He COObEeTCS, 3aTEM
€r0 CMEHSIET TOT, KTO MpPemyIOKWI IOCaeTHUIA
MIpUMep, Urpa MpomossKaercs. IlobexkmaeTr ToT,
KTO peuny 60JIbIlie IPYUMePOB.

Hzepa «Cuumaiime, He 3egatime» — KaxKIblil YWieH
KOMAaHbI TIOJyYaeT TaGJINUKY, Ha KOTOPOii HaTlu-
caHbl HOMepA OT HYJISA 0 IEBSITU. YUUTENb 3aUM-
ThIBAaeT 3aJaHue, pebsTa YCTHO CUMTAIOT, 06/1a1a-
TeauM TabauMuek ¢ uudpamu, U3  KOTOPBIX
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06pasyeTcsl OTBET, JO/DKHBI BBIOEKATh K TOCKE U
BCTaBUTD TaK, YTOOBI ITOJTYUMJIICS TPABUIbHBIN OT-
BeT. Hanipumep, 3aganue: yMeHbIIUTb CYMMY M-
cen49 un 47 B 8 pas, o6namaTenyt HOMepoB 1 1 2 BbI-
6eraioT ¥ BCTAIOT, YTOOBI MOTYUMIOCH 12.

Urpy «MaTemMaTHMyeckoe TOMMHO» I[e/1eco06-
pasHO MPOBOAUTH IO TeMme «Tabiauila yMHOXe-
HUST», «Tabnuila caoskeHue». irpa mpoBOIUTCS :

e B Hauaje ypoka, pa3JeauB Kjiacc 1Mo ps-
IlaM, C IeJbl0 BKIIOUUTH yUalIuMxcs B paboTy Ha
YDPOKe;

e  KAak AOMOJHUTEIbHOE 3aaHue )i JeTeit,
pemiammux 6bICTpee OCTAIbHBIX, pa3fennB UX Ha
rapsbi;

e  KaK [OMOJHUTEeIbHbIe 3aHSITUSI IIOCIIe
YPOKOB.

Hzposvie pazmuHku.

Pa3sMuHKM — 3TO YIIpaskHeHUSI-3aJaHMsI, KOTO-
pble TIOMOTAIOT pas3psiAUTb aTtMmocdepy, CHSITH
YCTaJIOCTh ¥ HANpsDKeHMe, B30OIPUTb YUEHUKOB,
TepeiTu OT OJHOTO BUIA AEATEIbHOCTU K ApPY-
rOMy, aKTyaJM3MpOBaTh 3HAHUS, 3aKPENUTh
HaBbIKM. B HUX TOMMHMPYET MeXaHU3M JesTesb-
HOT'O ¥ IICUXOJIOTUYEeCcKM 3PHEeKTUBHOrO OTabIXA.

Mo3sz0860ii wmypm (M03208as8 amaxa) — NIUPOKO
TIpUMEHSIEMbII CIIOCOO TPOAYLMPOBAHUS HOBBIX
uIein IS pelleHMs] HAYYHBIX M MPAKTUUYECKUX
npo6sieM. Ero 1eib — opranmsanusi KoJUTIeKTUBHOI
MBICJUTE/IbHON AesTebHOCTU 1O MOUCKY HeTpa-
IUIIVIOHHBIX ITyTelt pellleHus TpoGIIeM.

Ipo6nema, Gopmynupyemasi Ha 3aHSITUU TIO
MeTOAMKEe MO3TOBOTO IITypMa, MO/DKHA MMETh
TEOPeTUYEeCKyl0 WM TPaKTUUECKYI0 aKTyallb-
HOCTb U BbI3bIBaTb aKTUBHbIN MHTEpPEC MIKOJbHU-
KOB.

YT106bI BBISIBUTH, HACKOJIHKO XOPOIIO YCBOEHA
Ta WK MHas TeMa o MaTeMaTuKe, ITPUMEeHSIOTCSI
pasnauuHble GopMbI KOHTPOJS 3HaHMIA. OgHa U3
HUX — TeCTHI.

TecToBbIe 3aJaHUS YIOOHO UCIIOIb30BATh MIPK
OpraHu3anyuyu CaMOCTOSITENbHON paboThl yua-
HIMXCS B PEXMME CaMOKOHTPOJIS, PU MOBTOpe-
HUM YYeOHOTO MaTepuasa.

TecTbl 06ecreunBalOT BO3MOXKHOCTb OOBEK-
TUBHOJ OLIeHKY 3HAHUI M YMeHMIT yuanimxcs B 6a-
JIax TI0 eIMHBIM KpUTEPUSIM. ITO ITO3BOJISET OIpe-
IenuTb, KTO OBJagen UM Ha MUHUMAaJIbHOM
YpOBHe, KTO YBEPEHHO BJIaJleeT 3HAHUSIMU U yMe-
HUSIMM Ha 60Jiee BBICOKOM YPOBHE, UeM 3TO Ipexy-
CMOTpPEHO TPOTrpaMMOii. 3aJaHue MOKHO obec-
MeunBaTh MPOBEPKY 3HAHMIT U yMEHUI Ha TpeXx
YPOBHSIX: y3HAaBAeMOCTM ¥ BOCIPOM3BeIeHNs,
MIpUMEeHEeHUST B 3HAKOMOI CUTyalluu UJIK TBOpYUE-
CKOTO TIpUMeHeHMSI.

Hampumep, ypok mMaTteMaTuMKu B 5 Kjiacce Ha
Temy «OOBIKHOBEHHbIE IPOOU»,

«3akoHuu @pasy!».

1. OOGbIKHOBeHHas IPOOb COCTOUT U3...

2. Ilpu cpaBHeHUM Ipobeit ¢ OOMHAKOBBIMMU
3HaMeHaTe MM CpaBHMUBAIOT...

3. Opobb, B KOTOPOI UMCIUTEIb MeHbIIIe
3HaMeHarTeJsisl Ha3bIBaeTCsl. ..

4. 3HaMeHaTeJb IpOOU MOKA3bIBAET...

Memod accoyuayuu.

Topasgo Jierye ycBamBaeTCsl XOZ, pellleHus,
eCIM HeKOTOpble er0 MOMEHTBI CBSI3aHbI C KU3-
HbIO, TAlbl pellleHMs] CPAaBHUBAIOTCS C TOHSATU-
sIMU OKpYy>Kalolero mupa. B aTom ciyuae matema-
TUYEeCKoe YMO3aK/Il4yeHue acCOLUUMUPYETCS C
MpeCTaBIeHUSIMU PeaIbHOM NEeViCTBUTENbHOCTMH,
JIMOO0 TIPOVICXOIAT 3PUTEIbHAS aCCOIMALINSL.

CpaBHMBAas UMCia U YMCTOBbIE BbIpAsKeHUSI, pe-
0sITa YaCTO MYTalOT 3HAKU > U <, IO3TOMY U JIOITyC-
KaloT OLIMOKM, MTpeAJjiaral accolualum ¢ SKU3HN:
Bosbi10ii meTyxX K/IIOET Mal€eHbKOTO LIbITIJIEHKA.

Memod camokoHmpons, camoaHaiusd, camo-
OUEHKU NOJIyUeHHblX 3HAHUL Ha ypoke. B TeueHue
YpPOKa YUYEHUKU TMOITAIMHO 3aIOJHSIOT MapIIpyT-
HbIe JIUCTBI WU JIUCTHI yCexa UAuU UHAUBULYAIb-
HbIe KaPTOUYKM KOHTPOJISI 3HAHMIA. 3a KKAbINM 3Tall
ydalimiics B TeuyeHMe BCEro ypoka CaMOCTOSI-
TeJIbHO BBICTABJISIET HaOpaHHOE KOJMUYEeCTBO Gaj-
JIOB, B KOHIIE YPOKa CYMMUPYET OaJjTbl ¥ BBICTABUT
cebe OIIEHKY 3a YPOK.

Memodst nonyuernust 06pamuoti cesn3u. «He3akoH-
UeHHoe NpedJloNeHUE.

YyacTHMKaM MpejjaraeTcss 3aKOHUUTh CJIe[ly-
IoITMe TIpeIJIOKEeHUS |

1. Camblif TJIaBHBIN BOIPOC, KOTOPBIA OBLT
MOCTaBJ/IeH CETOAHS...

2. CaMBbIM TPYAHBIM [J11 MEHS Ha CerofHsIII-
HEM 3aHSITUU ObIIO...

3. CeronH{ s MOHSJ(A), UTO...

Hcnonv3oeanue uHHOBAUUOHHBIX MEXHOJI02ULL HA
YpoKax mamemamuxu

B pabore ceituac MpUMEHSIOT MHOTOUYMCJIEH-
Hble MHHOBAIMOHHbIE TEXHOJIOTMM: YPOBHEBYIO
muddepeHIMaINIO 00yYeHNS, TMYHOCTHO OpUEH-
TUPOBaHHOe 0OyUeHMe,

HoBble meparornyeckuie TEXHOJOTUU HEMBIC-
JIMMBI 6€e3 MMPOKOro MpuMeHeHus: MHbopMaly-
OHHO-KOMMYHMKAIIMOHHBIX TEXHOJIOTUI, UMEHHO
OHM TIO3BOJISIT B TIOJIHOW Mepe pPacKpbITh Iearo-
rmyeckue, IumakTuyeckue GyHKIUKU 3TUX METO-
JIOB, peaau30BaTh 3aJ0KeHHbIe B HUX TMOTEHLIM-
albHbIe BO3MOXXHOCTU. KOHEUHO 3Ke, roBOpsi 00
aKTUBHBIX METOMaX OOyueHMS] HeNb3s He OTMe-
TUTD npUMeHeHHe uHOOpPMAaIMOHHO-
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KOMMYHUKAIIIOHHBIX TEXHOJOTMII B 06pa3oBa-
TEJIbHOM IIpolLiecce.

V3BeCTHO, UTO YUYEHUKM HPOSIBJISIIOT GOJIBIION
MHTepecC, KOTJa Mpu 00bSICHEHUY HOBOTO MaTepu-
ajna IPUMEHSIOTCS Ipe3eHTauuu. [laxke camble
MaCCUBHbIE U3 HMUX C OTPOMHBIM XKeJIaHUEM BKIIIO-
YaloTcs B paboTy, ¢ MHTEPEeCOM MPOCMATPUBAIOT
C/1aiapl M OTBEYaloT Ha BOMpPoCkl. ITosTomy Lene-
co06pa3Ho MCIOJIb30BaTh Mpe3eHTal, KaK U3-
JIOKeHue K OOBSICHUTENbHOMY MaTepuaiy, 3a-
KpellleH)e U3yYeHHBIX TeM, 3HaKOMCTBO C UCTO-
pueli MaTeMaTUKHY, KakK WLIIOCTpaLy BHEKIaCC-
HbBIX MePOIIPUSITUIA.

OcTaHOBIIOCH TOAPOOHEe HA MPUMEHEHUU
MIPUEMOB TEXHOIOTUYU KPUTHUUECKOTO MBIIIIEHUSI.

IIpuém «CuHKBeVH» — 3TO CTUXOTBOpEHMUe,
MIpe/iCTaB/IsIIoNIee co00i CuHTe3 MHbOpMaIUK B
JJAKOHUYHOJ (popMe, UTO MO3BOJSIET OMMCHIBATD

B kauecTBe 3akpemieHMss HOBOTO MaTepuasia
yCIIeNHO TIpuMeHsieTcs urpa «Bepio - He Bepio».

Hampumep, Ha ypoKe MaTeMaTMKM IO Teme
«YéTHble U HEUETHbIe YMCIa» MOXHO MCIOJIb30-
BaThb TaKye BOMIPOCHI:

1. 25 - uwucno yétHoe? (HeT)

2. 88 — uncio uétHoe? (Ia)

[TpakTuKa MoKa3bIBaeT, YTO aKTUBHbIE METO/IbI
1 GOPMBI 06YUEHUS - OUEHD MOITHBI MHCTPYMEHT
B pykax yumTens. MeToguuecku  BEpHO

Puc.

CYTb TIOHSITUSI MJIM OCYIIECTBJISATh pedieKCui0 Ha
OCHOBeE TTOJTyUYeHHbIX 3HaHUA.

OH JaBHO 3HAaKOM CO MHOJA,

Kaskmplii yron B HEM MPSIMOTA.

Bce ueTbIpe CTOPOHBI

On1HAKOBO JIMHBI.

Bam ero npencraBuThb pan,

A 30BYT ero kBajgpar.

durypa

[Ipuem «Pomarika»:

IenaeTcst 1IBETOK Ha KaXKIOM JielleCTKe, KOTO-
POTrO COZIEP>XKUTCS BOIIPOC M/ YKa3aH TEPMUH, T10-
HsiTue. Kakaplii ydeHMK OTphIBAaeT 10 OJTHOMY Jie-
MeCTKY M OTBevaeT Ha BOIIPOC MM laeT oIpeesie-
Hue TepMuHy. [IpyMMeHsieTCs KakK BapMaHT IMpPO-
BEpPKM JOMAIIHEro 3aJaHus, 06001eHNsT MaTepu-
asna.

CgpAbED PEUCP
PnMEET
pATHY o

e ania’

OpraHK30BaHHbIE OHM TPEOYIOT OT YUaIIMXCS aK-
TUBHOI II03HABATeJbHOM [esITeJIbHOCTU He
TOJIbKO Ha YPOBHE BOCIIPOU3BEIEHUS MU TIPE0o-
pa3oBaHMs, HO ¥ Ha YPOBHE TBOPUYECKOTO MOMCKa,
CITOCOOCTBYIOT COTPYIHUYECTBY YUMTENS U yda-
IIMXCS B IIpoliecce o0yueHmsl.

Bes xopoIo mpoayMaHHbIX METOIOB O0YUeHUS
TPYAHO OPTaHM30BaThb YCBOEHME IPOrpaMMHOIO
marepuaia. BoT mouemy cjeayeT COBepIEeHCTBO-
BaTh T€ METOIbI U CPEMCTBA OOYUEHMSI, KOTOpbIE
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TOMOTaloT BOBJIeUb YUallIMXCS B TO3HABATEIbHBIN
MOUCK, B TPYJ, YYEHMS: TIOMOTal0T HayYUTh yda-
MIMXCST aKTUBHO, CAMOCTOSITENIbHO TOOBIBATH 3HA-
HMSI, BO3GY)KIAIOT MX MBICJIb M Pa3BUBAIOT MHTEPEC
K IIpeIMeTy.

VMeHMe yBJieub YYEHUKOB pabOTON, HAyIUTb
UX YUYUTDCS, U €CTh [TeJarormyeckoe MacTepCTBo, K
KOTOPOMY HYKHO CTPEMUTHCS.
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AKTYyaJbHbIe UCCIeOBaHUS ¢ 2022. N250 (129) [ Xeamras | 11

XUMHUA

d Do110.51635/27131513 2022 50_1 11

INEBYEHKO EneHa AnekcaHApPOBHA
MarucTpaHT MHCTUTYTa eCTeCTBEHHBIX HAyK,
Pasanckuii rocygapctBeHHbl yHuBepentetT umeHu C. A. EceHnHa;
MHXKeHep-1abopaHT 1 kaTeropuu, VicripiTaTenbHas 1abopatopus OBY «Psisanckuit [ICM»,
Poccus, r. Psi3aHb

AJTIABUHA Kcenus OnerosHa
MHKeHep-1abopaHT, VcnbiTaTenbHas JabopaTopust ®BY «Ps3anckuit LICM»,
Poccus, r. Psizanb

T'M'MEHNYECKAS OHEHKA COOEP>XAHVS BEH3(A)IIMPEHA
B IIMIIEBBIX ITPOAYKTAX

AHHOomauus. B meuenue 2020-2022 20008 6bL10 npoanHaiusuposaio 296 o6pasyos nuuiessix Npooykmos Ha
Hanuuue 6eH3(a)nupeHa Kak Haubosnee 8axcHO20 U3 NOMUYUKAUUECKUX apomamuuecKux yeneso0opodos (ITAY) ¢
NOMOWbI0 8bICOK0I(PPekmueHoli #udxocmuoii xpomamozpaguu (BOXKX) ¢ pryopumempuueckum demexmuposa-
Huem. HccnedosanHosle npobsl uMenu pasHolli cocmas u cmpykmypy. ITpumernsemas mepmuueckas o6pabomka
npodyKmoe numauus Ovlid pasaudHoli U MeHIACh 8 3a8UCUMOCMU 0 ACCOPMUMEHMA NUUe8blX NPOOYKIMO08: 20-
psuee U xon100HOe KonueHue, cywka u 0p. B yenom, onpedenerusie yposHu ITAY Obiiu 0MHOCUMENbHO HUSKUMU:
CpeoHue 3HaueHue 0715 pblbvl U nonygadbpukamos — 1,1 mke/ke, pvl6HbIX KOHCEPBOB — 2,3 MK2/K2; MACA U MSACHbIX
nonygabpuxamos — 0,21 mke/ke; macna pacmumensHozo — 0,28 mke/ke; kope — 1,0 mke/ke; uas — 1,2 mxe/xe;
wokonada — 0,17 mkz/ke; cvipos — 0,40 mrz/ke; npunpas — 0,36 mxz/ke; 3epHa — 0,46 mke/ke; x1eo6a — 0,66 MKz/Ke;
opexoe — 0,16 MKe/Kz U HUXce npedena 00HapyxceHus: Kauiu 0Jis1 0emcK020 NUMAHUs U, Ut 015 2% polOHbIX KOH-
€epeos U CblpHbIX NPOOYKMOB8 NOJIYyHeHbl pe3ynbmanol evlile npedenbHo 00NyCmumMozo ypoeHs coanacHo TexHuue-
ckomy peznamenmy TamoxcenHoezo cowo3a TP TC 021/2011 «O 6e3onacHocmu nuwjesoti npooykyuu».

Knroueevle cnoea: nonuyuxnuyeckue apomamuueckue yzneso00poodsl, 6eH3(a)nupeH, KamyepozeH, nuujesole
npodykmel, BOJKX ¢ nyopumempuueckum demekmuposaHuem, npedejvbHo donycmumoe codepyicaHue, peaid-
MeHm.

1 Bcryruienne.

ITAY cocToST 13 TpynIibl OPTaHUIECKUX COeN-
HEeHMI, KOTOpble VIMEKT KaK MMHMMYM JBa WA
6onee apomaTMyecKUX KOJIbLIa, COeNVMHEHHbBIX
BMecTe [7]. OHM IpenCTaBIsIOT co60it XXmupopac-
TBOPMMBIE ¥ XMMMUUECKM CTAOWIIbHBIE COemyHe-
HMUSI, KOTOpBIe KaaccuduUImpyroTcs: Kak KaHIepo-
TeHbl 1151 YyenmoBeka [7]. HeckonmbKko MeTabosmye-
CKUX ITyTelt MOTYT IPUBOAUTD K 00pa30BaHUIO pe-
aKIIMIOHHOCTIOCOOHBIX TIPOMEKYTOUHBIX

! MexkmyHapOIHOTO areHTCTBA 0 UCCIeOBAaHMIO paKa
(MAUP) - MeXIyHapoAHas Hay4HO-

MPOAYKTOB, MHULMUPYIOIIUX MyTareHHble WJIn
KaHLeporeHHble npoueccel [TAY [7, 18]. Kanuepo-
TeHHast CIIOCOOHOCTb Y HUX pasHas, HeCMOTPS Ha
CXOKMe CTPYKTypHbIe CcBOVicTBa [25]. BemecTBa c
YEeThIPbMSI-IIECTbI0O 6€H30JIBHBIMM KOJIbLIAMM, Ta-
KMe Kak 6eH3(a)mpeH, IBISIOTCS 3D GeKTUBHBIMMU
KaHIleporeHaMu, OTHOCSIITUMUCS K TpyTiiie 1 KaH-
IleporeHoB 10  JaHHBIM  MekayHapoaHOTO
areHTCTBa MO McCaeqoBaHuio paka (MAUP)! [27,
38]. Kpome Toro, OeH3(a)mupeH obyagaer

WUcCIenoBaTeabCkasi opraHmu3anys, 4acTb BcemMupHOi
opraHmsanumn 30 paBOOXpaHeHMUSI. 3aHMMaeTcst
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reMaTOJIOTMYECKMM Y MMMYHOTOKCMYECKUM [Jeli-
CTBMEM, U I[OITOMY €ro KOHIIeHTpauusl B MuIie
IIOJKHA OBITh HACTOJIBKO HU3KAs, HACKOJIBKO 3TO
pasyMHO AOCTVKUMO (puHLmT AJIAPA)! [37].

ApoMaTtudeckuii yriaeBomopo o6pasyeTcs mpu
HEIIOJIHOM CTOpaHUM OPTraHMYeCKOro BellecTBa U
IIMPOKO PAacCIpOCTPAHSIOTCS B OKpyXKarollein
cpefie 1o BO3AyXy. [IpOMBILIZIEHHOCTD, JOPOXKHOE
IBIDKeHMe, KypeHue, TeCHbIe TToXKaphl U U3BepsKe-
HUSI BYJIKAHOB CO3AAlOT OeH3(a)IIUpeH, U, caeno-
BaTeJbHO, JIIOAY MOJBEPraloTCs ero BO34eiCTBUIO
B OCHOBHOM IIpM BIbIXaHMM, KOHTAKTE C KOXe U
rpueme BHYTPb [6, 18]. HecmoTps Ha To, uTo [TAY
TaKKe SIBJISIIOTCSI 3aTPSI3HUTENSIMU OKPYsKaroIieii
Cpenbl, OHM TaKke 00pasylTcs Ipu 06paboTke
NUILEBbIX MPOAYKTOB, TAKMX KakK CYIIKa, IMPUTO-
TOBJIEHJe Ha I'puie, )XapKa U KomuyeHue [6]. g
HeKypSIIVX, MUIIeBble MPOAYKTHI, TO-BUAUMOMY,
SIBJISIIOTCSI OCHOBHBIMM MCTOUHUKAMU BO3Jeli-
CTBUS KaHLIEPOTEHOB.

B nocnenHue rogpl onpeneneHn0 YPOBHS IO-
CTyIUIeHUs GeH3(a)lMpeHa C MPOAYKTaMM TIUTa-
HUSI TIOCBSIIIIEHO GOJIBIIIOE KOJIMYECTBO HAYYHBIX
pabot BO MHOTMX cTpaHax [1]. OTmMeuaeTcs, 4TO
OCHOBHOIJ1 BKJIaJ, B aKKyMYJISILIMIO KAHLIEPOTEHOB C
NUILeil BHOCIT Cjaefyoliye MNPOAYKThI: 3€pHO,
MSICO ¥ MSICHbIE TTPOJYKThI, pbiO6a U PbIGHbIE KOH-
cepssI [15, 19-20, 23-24, 26, 28-29, 33-35], a Takke
yaii [12, 17], kode [16, 22], mokonaz [32], pacTu-
TenbHOe Macio [13-14, 21, 31, 36, 39], ceip [30].

Omnpenenenne comepkaHusi GeH3(a)muMpeHa B
OTeUYeCTBEHHOI IPaKTUKe periaMeHTUPYeTCs

T'OCT P 51650-2000 ITpogyKThl muineBbie. Me-
TOAbI OIpemeIeHus] MacCOBOI moau OeH3(a)u-
peHa [3], TOCT 31745-2012 [TpogyKThl NulleBbIe.
OnpeneneHnye comepXaHUsI NOJIULUKINYECKUX
apoMaTUyecKux yrieBOLOPOLOB METOLOM BBICO-
K03(pdEKTUBHON KUAKOCTHON XpoMaTorpadun
[2], a Takske M 04-15-2009 «IIpogyKThI IUIIEBbIE U
MPOJIOBOJIbCTBEHHOE ChIPbE, OUONIOTUYECKU aK-
TUBHbIE 106aBKM. MeTOIVKa BBIMOJTHEHUS] U3Me-
peHuii MaccoBoit goiu GeH3(a)IMpeHa METOI0M
B3XKX ¢ GpayopuMeTprUUeCKMM AETEKTUPOBAHNEM

KOOpAMHAILIMeN U IPoBeAeHMEeM MCCIeJOBAaHUI IPUYMH
OHKOJIOTMYECKMX 3a60JIeBaHMil Y JIIOJIeil M MeXaHU3M
KaHIleporeHesa, a Takke pa3paboOTKO HAyUHBbIX CTpa-
Terui 60prObI MPOTUB paka [38].

1 AJTIAPA - ouH 13 OCHOBHBIX KpUTEpUEB, CHOPMYJIM-
poBaHHbI B 1954 rony MexxnyHaponHoit Komuccueit o
pagMaloOHHONM 3aIIyuTe C eIbl0 MUHUMMMU3ALUM Bpe-
HOTO  BO3JENCTBUS  MOHMU3UPYIOIIEN  paguaiuu.

C MCITO/Ib30BaHMEM JKMIKOCTHOTO Xpomarorpada
«JIIOMAXPOM» [5]. B cooTBeTCTBUM C MTOC/IeJHUM
HOPMATMUBHBIM JIOKYMEHTOM ObLIM THIPOBEIEHbI
BCe Halll uccjienoBaHus. JlaHHas MeTOOMKa BXO-
IUT B IlepeuyeHb CTaHJApTOB, coAepXkallux Ipa-
BUJIA U METOAbI UCCeIOBAHUI U U3MepeHUit, He-
06X0mMMBble 1)1 TPUMEHEHMS Y UCTIOJTHEHUS Tpe-
6oBaHMit TexHUUeCcKoro perinamMeHTa TaMosKeH-
HOTO co103a «O 6e30MacHOCTM MUILEBOI MPOIYK-
uumn» TP TC 021/2011 [9].

[MpenensHo pomyctumoe copepskanue (I17C)
6eH3(a)mMpeHa Ha TeppuTopuu TaMOKEeHHOTO CO-
1032 yCTaHaBauBaeTcs perinameHTom TP TC
021/2011 «O 6Ge3omacHOCTM MUILEBOI MPOAYK-
un» Ha ypoBHe He 6osiee 0,001 mr/Kkr Ojist 6071b-
HIIMHCTBA MPOAYKTOB, 0,002 MI/KT B paCTUTETbHOM
macie (TP TC 024/2011) u MoJIOKe ¥ MOJIOYHOI
nponykuuy, 0,005 Mr/Kr mJis KOMUEHO PHIOHOI
NponyKuMK, He fonyckaercs (meHee 0,0002 mr/kr)
B Kalllax AJ1s1 6epeMeHHbBIX ¥ KOPMSIIIUX U TETCKOM
mutanuu [10, 11].

Ha tepputopun EBpomneiickoro Cow3sa Perna-
meHT Komuccun N2 1881/2006 orpenenser Mak-
CUMaJbHbIE YPOBHY GeH3(a)IMpeHa Jist 60JIbIIero
KOJINYeCTBa BU0B MMUIIEBbIX IPOAYKTOB [§]. B Ka-
yecTBe IpUMevaHysI MOKHO OTMETUTD UCIIOIb30-
BaHMe Pa3IMYHBIX eIMHUIL [T0Ka3aTess CcomepxKa-
HUsl GeH3(a)lIMpeHa B Pa3IMYHBbIX JTOKYMEHTAaX:
MTI/KT U MKT/KT, UMCJIeHHOe 3HaueHMe KOTOPbIX OT-
myaetcs B 10° pas.

Llenbro JAaHHOTO MCCIEN0BaHMS SIBUIOCH OIpe-
IeneHue 6eHs(a)mmpeHa Mmetomom BIXX ¢ duryo-
pUMeTpUUECKUM AeTEeKTUPOBAHMEM U OIleHKa CO-
JepXXaHUs KaHIleporeHa B MNUILIEBBIX MPOIYKTax
Ha 6a3ze aKKpeOMTOBAHHOI B HAIMOHAILHON CU-
cTeMe akkpeauTanyuu McmslTaTeabHOM J1abopaTo-
pun (W) ®BY «Ps3anckuit IICM»2, peannsyembix
B PO3HMYHOM TOProOBOi1 ceTu ropoaa Psizanu.

2 O0'BbeKTHBI MCC/IeAOBaAHMS.

O6beKTamu )il MCCAeq0BaHMsI ObLIV BHIOPAaHBI
Mpo0bI, IPUXOsInye Ha aHamu3 B WJI, a Takke mm-
eBble IPOIYKThbI, KOTOpblEe IPUOGPETATUCh B
PO3HUYHOI TOProBoJi ceTu ropoaa Ps3aHn.

IpegycmaTpuBaeT NoALep>KaHye Ha BO3MOXHO HU3KOM
M AOCTVDKMMOM YPOBHE KaK MHAVBUIYATIbHBIX (HIDKE
TpeJlesiOB, YCTaHOBJIEHHBIX JEe/CTBYIOLMMY HOPMaMM),
TaK M KOJUIEKTMBHBIX [103 OOITyUeHusI, C yUETOM COIU-
JTBHBIX U IKOHOMUYECKMX (HakTOpoB [37].

2 PerncTpalMOHHBII HOMEDP B PeecTpe aKKpeAUTOBaH-
HbIx aul, RA.RU.21T1JI80 ot 18.02.2016.
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Ta6nuia 1
HanmeHoOBaHMe rpymibl MPOLYKTOB KonmyecTBO 06pasiios, IIT.

PbIOGHbBIE KOHCEPBbI 56
Pbi6a 1 phIOOTIPOLYKTHI 30
Msico ¥ MSICHBIE TIPOAYKTHI 49
Maco pacTuTenbHOe 43
Kode 20
Yaii 18
Illokomnam 6
ChIp U CBIPOTIPOYKTHI 15
[TpumpaBsbl 15
3epHO M 3epHONPOAYKTHI 29
Xieb, cHeKM 6
Opexnu 6
Kamm ny1s1 ;eTckoro nuTaHus 3

Bcero 296

OT60p mpo6 /it MUCC/IeNOBaHUS TIPOBOAUIN B
COOTBETCTBUM C HOpPMaTUBHBIMMU JOKYMEHTaMM Ha
KakIbIi BU, ITUIEBOTO MPOAYKTA.

3 MeToauKa uccjaegoBaHus.

ComepskaHust 6eH3(a)lIupeHa MCCaeqoBalIu Ha
B3)KX  cucreme, cocTosiieir M3  Hacoca
«JIromaxpom H 1730» u aHanm3aTopa >KUAKOCTEN
«®mwoopat 02-4M» ¢ MPOTOYHOM KIOBETOM, UC-
MOJIb3yeMOT0 B KauecTBe (PIyopuMeTpudecKoro
IeTekTopa 1o metoauke M 04-15-2009 [5]. MeTog,
OCHOBaH Ha IIEeJOYHOM

9KCTpakiuu rekcaHom ITAY BMecTe ¢ HeEOMbIIsIe-
MOJi 4acThIO JUIUIOB, OYMCTKE KCTPAKTA, KOH-
LEHTPMPOBAHUM U OIpeHeeHUN MaCcCOBOM KOH-
neHTpauuu 6eH3(a)mupena metomom BIKX c
dbayopuMeTpuUeCKUM AeTeKTUpOoBaHueM (puc.2).
IOns TpagyupoBKM xpomaTorpada, HaxOoKIeHUS
K093 dUIIMEHTOB U3BJIeUeHNUS], a TaKKe IJIs1 KOH-
TPOJIT TOYHOCTU ycroib3oBanu I'CO 6eH3(a)nu-
peHa N2 7515-98 c aTTecTOBaHHBIM 3HAUEHMEM
100 mkr/cm® B arteTroHuTpuie (puc. 1,3, Tabi. 2).

TUAPOJIM3e IIPOOBI,
TPAINYMPOBKA [Ji1 KOMIIOHEHTA: BeH3 (a)nuMpeH
I'panyMpOBOUHasA 3aBUCHUMOCTD & Q = 1.49435-A
CKO: 2.440
Kosbduumenr xoppesnsaumm: 0.999822
£62.50
H
£ 3
Z
7
b
»
. ﬂqomaub
5 10 15 20 25 30 E+00

Puc. 1. I'pagyupoBaHHasi 3aBUCUMOCTD
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Tabauia 2
KosdduuyeHTs! n3BiedyeHus: 6eH3(a)mpeHa
TBepaodasHas sKCTpakMs (C TOMOIIbIO OKCUA AJTIOMUHMS) 0,86
JKMAKOCTHO-KMIKOCTHAS 9KCTpakuys (¢ momoibio N, N-numMeTtundopmaMmuia) 0,87

Omaoop npoo 3 .
HABECKY cMayUuaiom 2 cm’> OUCMUIIUPOBAHHOU 800bL

2

Hlenounou
2uoponus

JIaGopatopHyio IpoOy FOMOTCHHU3UPYIOT H OTOMPAIOT Ha aHAIIM3 HaBecKy 5 T. Jns 3epha

K naBecke npo6bl 106aBs0T 25 cM® pacTBOpa rupoKcUa Kaus B stanode (5 2 KOH
Ha 25 cm’ omunoeozo cnupma — ons pacmumensiozo macia, 2 2 KOH na 25 cw’

2MUN08020 CUPMA — OISl BCEX OCMANLHLIX NPOOYKMOG U 3epHa), HATPEBAIOT IPU

TEMIIEPATYPE, GIIM3KOM K TEMIIEPATYPE KUIICHUST peaKHHOHHOﬁ MaccChbl U IIEPEMENINBAIOT

B Tedenne 3 4. [uaponu3aT oXIaKaa0T U 100aBISIOT 35 cM> IMCTHILIMPOBAHHOM BOZIBI

2

Okempakyua

Oen3(a)nupena
MIPOMBIBHOTO pacTBOpa (KOHTPOJIb 0 HHIUKATOPHOM Oymare).

DKCTPAKIWSA - TPEMS IOPIHSAMHE TeKcana 1o 5 cm®. OObeIMHEHNE IKCTPAKTOB U
MPOMBIBKA UX JAUCTUIIMPOBAHHON BOJIOM 10 TOCTHXKEHHS HEUTPAIbHOM peaKkiuu

s pacmumenvivix macen sxkcmpazupyiom 3 nopyusmu no 15, 10 ul 0 cm’ 2excana

X 4

Teepoopaznan ykcmpaxuyus (c
HOMOULbIO OKCUOA ATIIOMUHU)
I'eKCaHOBBIIT SKCTPAKT MPOOBI
YIapUBAIOT B BAKYYME [IPH
temneparype 40-45°C.
TloAroToBICHHBINH KOHIIGHTPAT
KOJIMYECTBEHHO MEPEHOCAT Ha
MOATOTOBJICHHYIO CTEKJISIHHYIO
XpOMAaTorpaduuecKyro KOJIOHKY.
3arem sroupyroT 0en3(a)nupen 30
CM? CMECH TeKCaH-XJIOPUCTBIN
MeTHeH 27:3

£h

OKCTpaKT NpoOBI yIapuBaoT B
BaKyyMe JJocyXa IIpU TeMIepaType
40-45°C. Cyxoii ocTaTok
pactBopsioT B 0,5 cM? MOABMKHON
(a3bl, 1 OCTABIAIOT HA 15 MUHYT /10
TIOJIHOT'O PACTBOPEHUS
OeH3(a)nupeHa B alleTOHUTPHIIE

H

Ouucmka
IKCmpaxkma

Ilonyuenue
KoHuenmpama
npoowl

Ilposeoenue
xXpmamozpaguuec-
KUX usmepenuil

Puc. 2. Xon ananu3sa

%

Kuokocmno-scuokocmuasn
axcmpakxuua (¢ nomougpio N, N-
oumemungopmamuda)

K 00beanHEHHOMY I'eKCaHOBOMY
9KCTpakTy 106aBnstoT 15 cM® cmecu N,
N-numerundopmMaMuy/Bosa, IpoOBOISAT
9KCTPAKLHIO B TEUECHNE | MUHYTHI U
NEPEHOCAT HUKHUI CIIOH B IPYTyr0
JIeTUTENbHYIO BOPOHKY. [lanee
MOBTOPSIOT SKCTPAKIUIO TEM K€
KOJIMYECTBOM PacTBOpa
JuMeTHIGopMaMiIa, 00beIIHSISL
HU)KHHE CIION

£h

K 00benHEHHOMY DKCTPaKTy
106aBIs0T 30 cM? I CTUILTMPOBAHHOM
BOJIBI, BBIIEP)KHBAIOT HE MEHEE 5 MUHYT
J0 IMOJIHOT'O OCThIBAHUS. 3aTCM JIBAX/1bl
SKCTParupyror 6eH3(a)IupeH MOpUUsIMU
no 5 cm® rekcana. I'ekcaHOBbIE
9KCTPAKTHI QHIBTPYIOT Yepe3 BOPOHKY C
OyMa)XHBIM (PHIIBTPOM «KpAcHasi JICHTa»
C IPEABAPUTEIHLHO HACHITAHHBIM B HETO
croeM 0e3BOIHOTO cynb(dara HATpHUsL.
Ocymmrens U GUIBTP IPOMBIBAIOT 5-10
oM’ reKcana, IIPUCOETUHsS
IIPOMBIBOYHBIH FeKCaH K (DHIBTPATY.
OKCTPaKT NPOOkI yIapUBaIOT B BAaKyyMe
nocyxa npu temmepatype 40-45°C.
Cyxoii 0cTaTOK pacTBopsIoT B 0,5 cm?
MOJBMKHOU (hasbl, ¥ OCTaBISIIOT Ha 15
MHEHYT 0 TIOTTHOTO PACTBOPEHHS
OeH3(a)mupeHa B alleTOHUTPHIIE

e

PerucTpupyoT XpoMaTorpaMMbl KOHIIEHTPATOB P00 (KaXKA0ro HE MEHee 2-X pa3) B TeX
K€ yCIOBUSX, IPH KOTOPBIX ObLIa IIPOBECHA FPaJyHpoBKa Xpomarorpada
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Puc. 3. [IpoBepKa cTaGMIBHOCTY IPALyUPOBOYHOIN 3aBMUCUMOCTHI:
CTaHIAPTHBIN pacTBOp 6eH3(a)mMpeHa KoHleHTpayeit 10 Hr/cm®
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Puc. 4. HalimeHHast KOHIIEHTpalus 6eH3(a)upeHa
IO rpayupoBOUYHOMY IpaduKky B mmpoTax (15,554 Hr/cm®)
4 Pe3yJbTaThl U UX OOCYKIEHHUE. pacTUTeIbHOE MAacjo, CbIpbl UM  HPUIIPABBHI.
Hamu mpoBefieH OMCIIEPCHMOHHBINA aHAINU3 T10- Hau6ospime — ppIGHbIE KOHCEPBBI, pbl0a U pPbIOO-
JIYJ4eHHBIX JaHHbBIX (pUC. 5). B Xome KOTOpOro 6bu1 MIPOMIYKTBI, Yait, Kode.
BBISIBJIEH Pa3HbIif YPOBEHDb KaK BHYTPUTPYIIIIOBOIA, B xome MpoBeeHHOTO CTAaTUCTUYECKOTO aHa-
TaK ¥ MEXIPYIIIOBOi mucrepcuu. HammMeHsblie Ju3a ObUIa MOATBEPKIEHA TUIIOTE3a O TOM, UTO
YPOBHM pPaCCEMBAHMSI PE3YIbTATOB XapaKTEPHbI MaTpuIla BJAMSIET Ha CollepskaHye 6eH3(a)IMpeHa.

I TAKUX TPYII MPOLYKTOB MUTaHUS KaK MsICO,
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Puc. 5. Jluarpamma pacripemeneHust copepskaums 6eH3(a)mpeHa Mo IPyIam MUIIeBbIX MPOLYKTOB
(Ha 3TOM PUCYHKe He MIPUCYTCTBYIOT Te IPOLYKTHI, B KOTOPBIX KOHIeHTpalms [TAY 6buta HiKe TIpenena
OGHapPYKEHMSI)

Komuenast ppi6a, MsICO, Cajio U ChIPbI COCTaB-
JITIOT BKHYIO U 3HAUYMMYIO YaCTh pallOHA YeJio-
Beka. C TOUKM 3peHMs] MUTAHUSI ITO CBSI3AHO C ee
MIPUSTHBIMU OPTAHOJIENITUUECKUMM CBOVICTBAMM,
BBICOKOJI TUTATENbHOI II€HHOCTBIO ¥ O6GUIMEM
JIUIUI0B, 60TaThIX OCTATKAMM N-3 KUPHBIX KUC-
JIOT. Pe3ysbTaThl HACTOSIIIETO UCC/IEeOBAHUS T10-
Kasajau, YTO OPEeBECHBIN IbIM, MUCIIOJNb3yeMbI B
Mporiecce KOMYEeHMsT pbIObI, Msica U ChIpa, CIIOCO6-
CTBOBAJI MX 3apaskeHMIO0 KaHIleporeHOM. Pasmmuns
B YPOBHSIX OeH3(a)lMpeHa, Hab/ogaeMble Cpenu
KOITYEHOJ pbIOBI, MsICA M CbIPa, MOTYT OBITH 0OBSIC-
HeHbl pasIN4HOi 06pabOTKOI, pasAMUUSIMU B
TUTIE APEBECUHBI, UCIIONb3YEMO IJIsI KOITUEHMS,
VIV TaKe pasIMuusIMM B KOHCTPYKIIMU KOIITUIIEH

(puc. 6 A-B, ). TpaguiiMoHHbIe KOMMEpUYECKIE
MeTOZbI KOITYeHNUs, IPU KOTOPBIX IbIM OT HEIOJI-
HOT'O CKUTaHUSI ApeBECUHBI BCTyNaeT B HeIoCpe/l-
CTBEHHBI KOHTAKT C IPOLYKTOM, MOTYT IPUBECTU
K €r0 3HAUMTEIbHOMY 3aTPSI3HEHUIO Pa3IUIHBIMU
ITAY, eciiu mipoLiecc He KOHTPOIMPYETCS JO/KHBIM
ob6pasom. Kputuueckume MeToObl 06PaGOTKM
BK/IIOYAIOT TEeMIIepaTypy, BpeMs, BIIKHOCTb,
TUIIBI KOHTPOJISI M WMCHONb3yeMblil AbIM (ecTe-
CTBEHHBIVI WM TeHepUpPyeMblil), a TaKKe KOH-
CTPYKUMIO U TUITBI KONITUJIEH U Teueii, BIUSIIO-
myx Ha sarpsisHeHue [TAY [6]. Bbulo BbIsiBIIeHO 4
o6pasiia prIOHBIX KOHCEPBOB, a Takke 1 obpaser
ChIpa MpeBbIIIAKINNX 3HAUYEHUS TIpeeIbHO LOITy-
ctumMbIx KOHUeHTpaumii (ITIK) (puc.6 A, 1).

8,0

=2 Ko/mpoBouHbIe HOMEpa

7,0 A TIIK

. |

2,0 4

Al

il

Pb1OHBIC KOHCEPBBI

1l

I HDDH H

1 23 456 7 8 91011121314151617 18192021 2223242526272829 3031 323334353637 383940414243 444546474849 5051 5253 545556

A



AKTYyaJbHbIe UCCIeOBaHUS ¢ 2022. N250 (129) [ Xeameas | 17

8,0

70 - Pp16a 1 pp1GONPOIYKTHI

MKI/KT
~
[=]

00 I_I = 0 - = m [

O KomMpoBoYHBIE HOMEPA
K

57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86

3,0

0,0

2,5

0 4

0,5

E==1KompoBounbie HOMepa
TJIK

Msico H MsiCHBIE MPOAYKThI

TR L8 n Dlecfanee 0 Donlis

87 88 89 90 91 92 93 94 95 96 97 98 99 100101102103 104 105106107 108109 110 111 112 113114115116 117118 119120121 122123 124125126127 128 129130 131132133134 135

B

30

0,0

== KompoBouHbie Maciio pacture/ibHOe
HOMeEpa

H” mom i a . lllam- m 0 H HH

136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178

MKT/KD

3.0
CpIp M CBIPONIPOAYKTHI

25 4 = KoampoBoUYHEIE HOMEpaA TIIK
2,0 A
1,5 4
1,0 - —
0,5 1
0,0

223 224 225 226 227 228 229 230 231 232 233 234 235 236 237

il




AKTYyaJbHbIe UCCIeOBaHUS ¢ 2022. N250 (129)

XM | 18

MsicHble TIPOAYKTBI, IPOAHAJIU3UPOBAHHBIE
HaMM, He TipeBbIiany ypoBHu 11K 60ee, uem B 2
pasa. [lo HalleMy MHEHMUI0, 5TO CBSI3aHO C TEM, UTO
MPAKTUYECKH BCS MPOAYKIMS P Mpoleaype 06-
paboTKM ObLIa B 3aBOMACKOJ YIIaKOBKE, M HeXeJia-
TeJbHbIe BeleCTBAa OrpaHMUYEHHO IOMafaayu Ha
MIPOAYKT (puc. 6 B).

B kaTeropum pacTUTENbHBIX Macey, HeO6XO-
IVMO OTMETUTh HU3KMI YpOBEeHb 6eH3(a)IupeHa B
1IeJIoM BO Bcex mpobax (puc. 6 I'). Ckopee Bcero,
3TO CBSI3aHO C T€M, YTO M3HAYaJbHOE ChIpbe, UC-
MoJIb3yeMoe [jIsl TIPOM3BOJICTBA Macja, ObLIO He
3arpsi3HeHO HeXXeJaTeJabHbIMMU BelecTBaMu. [Ipo-
1ecc padMHUPOBAHUS TaKKe MOXET YMEeHBIIUTD

KOJIMYECTBO OOJIBIIMHCTBA 3arpsI3HSIONINX Be-
IIeCTB U YIY4IINTb KauecTBO Macia. BiusaHue das
paduHMpoBaHus Ha yaanenue ITAY 13 pacTuTesnb-
HBIX Maceq M3y4yaJjoCh MHOTMMM MCCIeIoBaTe-
gamu [13, 14, 21, 31, 36, 39]. CorsacHO 3TUM MC-
cyiemoBaHusIM, (Gasbl HeMTpaam3alum, oToennBa-
HUS U Jesomopanuy obecrieuuBaioT Haubosee
3HAUMTEIbHOE CHIKEeHME ColepskaHmst OeH3(a)Im-
peHa. OdbeKTMBHOCTh Mpoliecca IepepaboTKy,
KaK TOBOPUJIOCH BbIllle, MOXKET 3aBUCETh OT Kayde-
CTBa MCXOJHOTO CBIPbS U HAYaJbHBIX YpPOBHEN
ITAY B HepaduHMPOBAaHHOM Macje, a TaKXKe OT
YCJIOBUIT TIepepaboTKM.
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O63kapKa SIBJISIETCS BasKHEMIIIMM MPOIIeCCOM B
MPOU3BONICTBE Kode, IMOCKOAbKY OHA CIOCO6-
CTBYET pa3sBUTHUIO BKyca ¥ apoMara. B To ske Bpems
obkapuBaHKe MOXKET MPUBECTU K 06pa3soBaHUIO
HesKejaTe/lbHbIX COeIMHeHMI, TakMX Kak [TAY. 3a-
rpsisHeHMe GeH3(a)MMpPeHOM Ipo6 Kode Mmpouso-
IIJI0, CKOpee BCero, B pe3y/bTaTe MHTEHCMBHOI
TepMMUUECKOi 06pabOTKM, a TAKKe 13-3a IIPSIMOTO
ocaxgeHud [TAY us gpima (puc. 6 E).

Bonbiive pasanumst B MOJYYEHHBIX pe3y/IbTa-
Tax A mpo6 yast (puc. 6 JK) 06bICHSIOTCS, CKOpee
BCEro, IByMsI MPUUMHAMM: BO-TIEPBBIX, 3arps3He-
HMeM OKpYKalollleif cpeqibl paitoHa, rje BbIpalyi-
BAIOTCS YaliHble PACTeHMS, U, BO-BTOPBIX, TEXHO-
JIOTUYECKOi 06pabOTKOI ChIPbSI, [TOCKOJIBKY MHO-
Tie U3 HUX BBICYIIMBAIOTCS C MCITOJIb30BaHMEM
IBIMOBBIX Ta30B.
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CornacHo pernamenty EC N2 1881/2006 ot 19
nmekabps 2006 roma (akryanmsauust 01.07.2022
roga) MaKCMMAaJbHBIA YPOBEHb COHOEpKaHUS
OeH3(a)mMpeHa AJis CyXUX TpaB JormyckaeTcs 10 10

MKI/KT [8]. B HalleM ciiyyae BCe IIpOaHaIU3UpPO-
BaHHbBIe TPOOBI 661U B 10 pa3 HIsKe JAHHOTO I10-
pOroBoOro ypoBHs (puc. 6, 3).
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Puc. 6. ComepskaHue 6eH3(a)IMpeHa B pa3HbIX MaTpuUIlax: A — ppIOHbIe KOHCEPBHI;
b - pbi6a 1 prIGONTPOAYKTHI; B — MSICO M MSICHBIE TTPOAYKTHI; I' — Macio pacTUTEIbHOE;
I — cbIpbl U chiponpoayKThl; E — kode; XK — vait; 3 — mpurpassl

HaumeHblllee KOJIMYECTBO KaHIIEPOTeHa ObLIO
o6HapykKeHO B Kalllax ISl IeTeil, 3epHe U 3epHO-
MPOAYKTAaX, Opexax, IOKoJIae 1 Xjeoe.

5 3akmoueHue.

N3 100% (296) nmpoaHaJIM3UMPOBAHHBIX HaMU
06pa3I0B MUIIEBBIX MTPOTYKTOB, TPEICTABIEHHBIX
Ha pbIHKe ropoga Ps3aHu, koHueHTpamusi 42%

(124) maxogmunach HIDKe AMarasoHa M3MepeHMId;
KOHIIeHTpauust 56% (167) mpo6 He IpeBbliiana
HOPM 151 KaXXK0TO OTAEe/bHOTO BU/la MPOAYKTa; U
quimb 2 % (5) mpob6 mpeBbICHIA TOMYCTUMbBIE
YPOBHMU COZlepsKaHMs (5 MKI/KT IJIs1 phIOHBIX KOH-
CepBOB U 1 MKI/KT A cbipa) (puc. 7).
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IIpebimaror HopMmEI [TJIK

KoauuecTBo 00pa3uoB, %

= Hmxe nuanazoHa u3MepeHus

He npeBbimaronme HopMbl

Puc. 7. Pacipepenenne npob 10 YPOBHIO 3arpsi3HeHMsI 6eH3(a)TMPEHOM
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HYGIENIC ASSESSMENT OF THE CONTENT OF BENZ(A)PYRENE
IN FOOD PRODUCTS

Abstract. During 2020-2022, 296 food samples were analyzed for the presence of benz(a)pyrene as the most
important of polycyclic aromatic hydrocarbons (PAH) by high performance liquid chromatography (HPLC) with
fluorimetric detection. The tested samples had different composition and structure. The applied heat treatment of
food products was different and changed depending on the range of food products: hot and cold smoking, drying,
etc. In general, certain PAH levels were relatively low: mean values for fish and semi-finished products - 1.1 ug/kg,
fish canned food - 2.3 ug/kg; meat and meat semi-finished products - 0.21 ug/kg; vegetable oil - 0.28 ug/kg; coffee
- 1.0 ug/kg; tea - 1.2 ug/kg; chocolate - 0.17 ug/kg; cheeses - 0.40 ug/kg; seasonings - 0.36 ug/kg; grains - 0.46
ug/kg; bread - 0.66 ug/kg; nuts - 0.16 ug/kg and below the detection limit: porridge for baby food and, only for 2%
of canned fish and cheese products, results were obtained above the maximum permissible level in accordance with
the Technical Regulations of the Customs Union TR CU021/2011 "On Food Safety".

Keywords: polycyclic aromatic hydrocarbons, benz(a)pyrene, carcinogen, food products, HPLC with fluorimet-
ric detection, maximum permissible content, regulations.
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TEXHUYECKHUE HAYVKH

BAVICEUTOB Manau HypanneBuu
BouHckas yacTb rmocénka MetbireH, Kasaxcran, AimMmaTuHcKast 06/1aCTh

ECKUBAEB Ep60s ToKTaMbICOBUY
BoennbIit HCTUTYT Cyit BO3Ay1IHOM 060poHbI, KazaxcraH, r. AKToOe

AHVYAP l'anpivokad AMaHIbIKOBUY
EBpasuiickuii HauoHalIbHbIN yHUBepcuTeT uMmenn JI. H. 'ymunésa, Kazaxcran, r. AcraHa

JIBICEHKO Anexkceri BragumupoBuua
[TeH3eHCKMI TOCYAApPCTBEHHBIN YHUBEpCcUTeT, Poccus, r. [leH3a

T'ABPUHA dapbsa ®emopoBHa
[TeH3eHCKMI TOCYAApPCTBEHHBIN YyHUBEpCcUTeT, Poccus, r. [TleH3a

AHAJIN3 COBPEMEHHbBIX NTHO®OOPMALIMOHHO-U3MEPUTEJIbHbBIX 1
VITIPABJISIONINX CUCTEM BUBPAITMOHHBIX VCITBITAHU
JJIEKTPOHHbBIX CPEACTB

AHHOmMauus. B cmamee paccmampusaimcs cospemMeHHble CUCeMbl 8UOPAYUOHHBIX UCNbIMAaHUlL. BoidesneHbl
ux docmouxcmaa u Hedocmamku. OnucaHsl npeumyuecmed 0Co00eHHOCMb paspabamsl8aemoti Cucmemsl.

Kntouesnte cnosa: 6M6pal4u0HHO€ ucnslmadue, 3J1EKMpOHHOE cpeacmso, LlHd)OpMaL{UOHHO-MBMepumEJleaH

cucmema, KOHCMPYKYUSL.

BBenenue

Ha ceromHsiutHMi1 MOMEHT CYIIeCTBYeT MHOKe-
CTBO pa3pabOTOK, HATIPABIEHHBIX HA MMPOBeIEHNE
BUOPAIIMOHHBIX MCITBITAHUI 3JEKTPOHHON TeX-
HUKM [1-4]. BOJBIIMHCTBO U3 HMX CIIOCOOHBI
TOJIBKO COOMPATh M 06pabaThiBaTh MHGOPMAINIO O
COCTOSIHMM YCTPOJCTBA, Ha KOTOpOe [OeiCTByeT
Bubpauyst. [Ins GopMupoBaHMS BUOGPAIIMOHHOTO
BO3[IeJICTBUS UCTIONb3YIOTCS BUOPALIMOHHbIE KOM-
MIJIEKChI, COCTOSIILME U3 TeHepaTopa CUTHAJIOB,
YCWJIATEJISI MOIITHOCTM ¥ BUGPOBO30yauTENs [5-6].

[TpuMepsI cucTeM BUOPAIMOHHBIX UCTIBITAHMIA

Spider mpexcTaBisieT co60if MOIYIbHYIO, pac-
npefeNeHHy0 MacIITabupyeMyI0 CUCTeMY YIIpaB-
JIeHUsI BUOPOMCIIBITAHUSIMM, pa3paboTaHHYIO
kommanueit Crystal Instruments. B orinume ot
TPagVLIMOHHBIX KOHTPOJIIIEPOB, IZie AJISI OIlepaLuii
B peXXMMe PeasIbHOTO BpeMeHM OOBIYHO UCIIONb3Y-
eTCs1 BHEIIHUI KOMITbIOTeD, Spider — rmepBblii KOH-
TpOJLIEep, B KOTOpOM HeTNIOCPeICTBEHHO

MHTErPUPOBAaHbl CUHXPOHU3MPOBAHHOE IO Bpe-
menu Ethernet-coeguuenne u texuonorus DSP.

Engineering Data Management (EDM) mpen-
cTaBJisieT co060¥ MPOrpaMMHBIN KOMILIEKC, TIpe] -
Ha3HaueHHbIi )i YIIpaBIeHUsI BUOPOUCIIBITAHM -
SIMM M 00pabOTKM JAHHBIX B pekMMe peaibHOTO
BpeMeHMU.

Modular Test Controller (MTC) npencraBisieT
c060i1 uaeanbHbI BHIOOP [JIsSI TOCTPOEHMS MIMPO-
KOTO Kpyra MCIbITaTeIbHBIX CTEHJIOB: IOABECKU
aBTOMOOMIIEN, OTHOOCHBIX BUOPALIMOHHBIX CTEH-
OB, CTEHOB OL[EHKM TEeXHUYECKUX XapaKTepu-
CTUK.

IMopTaTUBHBIN KOHTpOJUIEp [JiS TPOBeIEeHMUS
ucnbITanuit Gupmbl MOOG BKITIOUAET B CEOSI TEX-
HOJIOTMIO TIOCTPOEHMSI TeT/NM OOpaTHOM CBS3M,
06ecITeunBaloILyI0 CepBOYIIpaBJeHe 10 YEThIPEX
KaHaJIOB IpM paboTe KaK aBTOHOMHO, TaK U COB-
MECTHO C ITepPCOHATbHbIM KOMITIOTEPOM.
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OCHOBHOJI HEOCTATOK TaKy CUCTEM COCTOUT B
TOM, UTO OOGBEKT WMCITBITAHMSI yCTaHABIMBAETCS
BUOpocTOI. KOHCTPYKTUBHO OH CITIOCOGEH Iepena-
BaTh TOJBKO CMH(Aa3HOe BO3eliCTBIEe Ha UCCIIeNy-
eMbl OOBEKT uepe3 TOUKM KperuieHus. [JaHHas
0COO6EHHOCTb He TI03BOJISIET VICTIBITAHUIO B TTOJTHO
Mepe COOTBETCTBOBATh pPeaqbHbIM YCIOBUSIM 3KC-
TIyaTaun.

Taxkum 06pa3oM, aKTyaaIbHbIM SIBJISIETCS CO37a-
HMe MH(POPMaIMOHHO-UCIIBITATeIBbHOM U YIIpaB-
nsroneit cuctemsl (MY C) BUOPAIIMOHHOTO MUCITBI-
TaHUSI HA OCHOBE CUCTEMbI yIIpaBjeHusl BuUOpPO-
CTEHIOM YeTbIpeXKaHalbHbIM, KOTOpas I03BO-
JiseT B aBTOMATM3MPOBAHHOM pexuMe olpere-
JIUTb OMHAMMYECKUEe XapaKTepUCTUKM OObeKTa
uccaeqoBaHus.

KoHcTpykTHBHAs1 0cO6eHHOCTH pa3pabaTbiBae-
moit UNYC

HNNYC mpepncTaBisgeT coboil mporpaMMHO-aIl-
MapaTHYI0 CUCTEMY, COCTOSIIIYIO U3 BUOPOUCITHI-
TaTeJIbHOM YCTaHOBKM M CUCTEMbl yIpaBIeHUS
BUOPONCIIBITATENIBHO YCTAaHOBKOM, TT03BOJISIIO-
meii 3amaBaTh peXUMbl paboOThl BUOPOUCIIBITA-
TeJIbHOM YCTaHOBKM, a TaK’kKe 00pabaThIBaTh U BU-
3yanu3upoBaTh MHOOpPMAINNIO, TOAYYEHHYIO B
XOo[le VCIIbITaHui [7].

PaspabaTbiBaeMasi cucTema yrpaBjieHUs OJHO-
BpeMeHHO paboTaeT ¢ TpeMs He3aBUCUMbIMMU
YCTPOJCTBaMM, BXOASIIVIMY B COCTaB BMOPOYCTa-
HOBKM M mnopkiawouvaeMbiMu K IIK mocperncrsom
USB-kaberns:

1) dJeTbIpexKaHaJIbHBI TeHEPATOP MEPUOLU-
YyeCKOro CUTHajla C BO3MOXXHOCTBIO peryinpoBa-
Hus caBura $hasbl CUIHAMA, HA BBIXO/E KaXKIOTo U3
KaHaJIoB;

2) cucTeMa MNO3ULMOHMPOBAHMUS IIarOBBIX
IBUraTesei Ha 6ase ppesepHoro craHka PLRA4;

3) Mob6uabHOe IMGPOBOE YCTPOIICTBO, OCY-
LIeCTBJISIONIee M3MepeHNe AMHAMNYECKMUX XapaK-
TepUCTUK U Mepefawplilee 0JyyeHHble 3HaUYeHUs
xapakTepucTtuk B I1K.

Cucrema ympaB/ieHUs IpefHa3HaueHa [Jis
yIIpaBjIeHus anmnapaTHbIM KOMILIEKCOM BUOpOMC-
MbITATE/IbHOM YCTAaHOBKM. Tak >ke, OHa AOJDKHA
MOANEPKMBATh pasjMUHbIe CIIOCOOBI Trpaduye-
CKOTO TIpeJicTaBIeHUs] M3MepeHHbIX MTapamMeTpOB
uccaenyeMbIX KOHCTPYKUMU. IMeTh BO3MOXKHOCTD
COXpaHeHMs] U BOCIPOM3BEIEeHUs COXPaHEHHBIX
pes3yabTaTOB UCC/IeOBaHMSI.

B kauecTBe yCTpOICTB, MOJJIeskaniux ypasie-
HUIO ¥ KOHTPOJIIO, BBICTYMAIOT C/IeyIolIye arma-
paTHbIe CpefCTBa:

1) 4yerbIpexKkaHaNbHbLIN reHepaTOp NePUOIN-
YeCKOT0 CUTHaJIa C BO3MOXXHOCTBIO

perynupoBaHus casura (assl CUrHAIA HA BBIXOIE
KaXK[IOTO 13 KaHaJIOB;

2) MobwuibHOEe IM(POBOE YCTPOIICTBO, OCY-
HIeCTBJISAIONIee U3MepeHe NMHAMMNYeCKMUX XapaK-
TEePUCTUK U Tlepeatoliiee MoyueHHble 3HaUeHUsT
xapakTepucTtuk B I[1K.

DJIeKTpONuTaHMe MpenajiaraeMoro yCcTpoiicTBa
IOJDKHO OCYIECTBIISITHCS OT MCTOUHMKA 3JIeKTPO-
MIUTaHU C HaIpsiKeHuem oT +9 mo +30 B.

T'abapuTHBIE pasMepbl JO/IKHBI ObITh He 60J1ee
200x200x100 mm. Macca mo/skHa 6bITh He 6ostee 1
KT.

KpbsIlka 1 KOpITyC M3roTaBaMBarOTCS U3 6e10T0
ABC mmactuka — 2020 TY 2214-019-00203521-96
MeTomoM JINThsl. ABC MIaCTUK — 3TO TEXHUUECKUIA
YO apOIIPOYHbIN TEPMOIUIACTUUECKHUI COTIONMMED,
OCHOBOJ KOTOPOTO SIBJISIIOTCSI MOHOMEPBI aKpUJIO-
HUTPW, CTUPOJI U OGyTagveH (Ha3BaHMe IIJIaCTUKa
CO3JaHO M3 IepBOHAYAJIbHBIX OYKB HaMMeEHOBa-
HU MOHOMEPOB).

Iyt obecrieueHMs TEIIOBOTO PeskMMa paboThl
YCTPOMCTBA HEOOXOOMMO IPOU3BECTU PACUET, C
ITOMOIIIbI0 KOTOPOTO OIpEeNeNnUTh CIIOCO6 OXJia-
KOeHUs ycTpoiicTBa. Takoke [Jis1 BBIMOJHEHUS
YCJIOBMIT TI0 BUOPOIPOYHOCTY YCTPOICTBA HEOO-
XOIMMO TPOU3BECTU pacueT, C MOMOIIbI0 KOTO-
POTO OIpeJeanThb CII0CO0 3aKperieHns TIeYaTHOM
IJIaThl, YTO IMO3BOJIUT HAM BBIATU 3a TIpefesbl
IMara3oHa UCI0/Ib3yeMbIX YacTOT.

HeobxomuMo obecrieunTd 3aIiuTy Ipmuobopa oT
BJIQXKHOCTM, MyTeM IMOKPBITUS TIeUaTHO TIIIaThl
JIaKOM.

[IJ1s1 BBITIOJTHEHUST TPeOOBAaHMIA [0 IPTOHOMMKE
M TEeXHMUYECKOii 3CTETUKe B OJIOKE HeOoOXOIMMO
MpeayCMOTPeTb HAAMMCK M 3HAKM Y COOTBETCTBY-
I0LMX pa3beMOB, MHAMKATOPA.
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Ha3eMHOro 06opyaoBaHus, [JOHCKOJ TOCYIapCTBEHHbI TEXHUUECKUIT YHUBEPCUTET,
Poccus, r. PocTtoB-Ha-oHy

BOPOBLEB Cepreii AnekcaHAPOBUY
IOLeHT Kadeapbl TEXHUUECKAs IKCILTyaTalMs ieTaTebHbIX allliapaToB U
Ha3eMHOT0 060pyAOBaHMsI, KaH/,. TEXH. HayK, IOIEHT,
IIOHCKOV rOCyapCTBEHHBIN TeEXHUYECKUI yHUBepcuTeT, Poccus, r. PocToB-Ha-oHY

T'OHYAPOBA Hapgesxkna SIkoB/eBHa
CTyAeHTKa Kadepbl TeXHMUECKast SKCIUTyaTallys JieTaTelbHbIX allllapaToOB ¥ HA3eMHOTO
obopynoBaHus, [JOHCKOI rocyJapCTBEeHHbBIN TeXHUYECKMUIT YHUBEPCUTET,
Poccus, r. PocToB-Ha-/loHYy

BKJIAZL AHAPESI HUKOJIAEBUYA TVYIIOJIEBA
B OTEYECTBEHHYIO ABUAITMOHHYVIO ITPOMBIIIVIEHHOCTD

AnHOmauus. B dannoti cmamee npusodumcs 6uozpagus AHdpes Huxonaesuua Tynonesa, ¢ noOpoOHOT UH-
popmayueti 0 e20 KOHCMPYKMOPCKOL dessmenbHOCMU U 0OCMUXCEHUSIX 8 Chepe HOB8bIX N100X0008 K MOOepHU3AYUU
CamonémocmpoeHus, n0380J1usLeli omeuecmeeHHOl aAsUAUUOHHOL NPOMBIULTEHHOCIU 8bLIIMU HA HOBbILI YPOBEHD.

Kntouesnle cnosea: caMOﬂémocmpoeHue, OmeuecmeenHas asuayuoHHaAs NpomosliiJieHHOCMb, aapoauHamuKa,

ONbIMHO-KOHCMPYKMOopcKoe 010po, camoném.

Ha COBPEMEHHOM 3Tarie pa3BUTUSI TIPUBBIUHO
TOBOPUTDb 00 MCITONb30BaHMe JIETKUX MeTal-
JIOB B aBMALMOHHOV NpPOMBIILIeHHOCTM. Ho B
Havajie ABAJlIATOr0 BeKa IMOJO0OHAs KOHIIEMIMS
6buta HemoCTMKMMA. [IpUBBIUHBIMM MaTepua-
JIaMM TOTO BpeMEeHH SIBJISUINCH IpeBeCHHA U TKaHb.
Hauano ocmbic/ieHMsT IPeUMYILECTB HOBOTO TOJ, -
xoJa moyioskuia pabora Aunpes Hukonaesuua Ty-
1oJIeBa, MO pe3yJibTaTaM MCCaef0BaHMs KOTOPOTro
B OKTsI6pe 1922 roga, mpu LATU co3nmaéTcs HoBoe
nojpasgeneHe — «KOMMCCUSI TI0 MeTauinye-
CKOMY CaMOJIETOCTPOEHMIO». 1 3TO He e IMHCTBEH-
HBIIi BKJIaJ, U3BECTHOTO KOHCTPYKTOpA B pa3BUTHE
COBPEMEHHO1 aBUaluN.

Anppeit HukonaeBsuu TymnoseB npuHaaiexan K
ceMbe HoTapuyca. B 1906 rogy oH 3aBepimni o6y-
yeHue B TBepCKOV r’MMHAa3UM 1 Yepes 1Ba rofa mno-
CTYIIMUJI B TeXHUYeCcKoe yuuuiie. JIio60Bb K MoJe-
JIMPOBAHMIO, 3aPOSMBIIASCS B PaHHME TOnbl, MO-
IBUTJIA OYAYIIEro M3BeCTHOTO aBMAaKOHCTPYKTOPa
BCTYIIUTh B BO3QyXOIIABATENbHBIA KPYXKOK, rAe
OH 3aHMMasica nof pykosoactsom H. E. JKykos-
CKOTO.

VimeHHO 3[ech IOHBII M300peTaTesib [ejaeT
nepBble ycrexu B chepe aspomuHamuku. B 1910

rogy ctyaeHTsl UMTY BhOepBbie OpraHuU3yiOT B
CTeHax y4eOHOTO 3aBefeHMs] BO3AYXOIIaBATE b-
HYI0 BbICTaBKy. OAHUM M3 3KCIOHATOB CTaHO-
BUTCS aspoAuHamMuyeckas Tpyb6a, KOTOpyio AH-
npeii HukoiaeBu4 CITpOEKTUPOBAJ U ITOCTPOWII Ca-
MOCTOSITENIbHO. JIaHHBIN 3K3eMIUISIp, MpeaHa3Ha-
YaIOLIMIACS IJ151 IPeATI0IETHBIX UCTIBITAHWIA, TOMTY-
YMJl Ha3BaHME «IUIOCKOM a’poAMHaAMUUeCKOi
TpyOsI». [To3mHee A. H. Tynoses pa3paboTan KOH-
CTPYKLIMIO KPYIJIOTO CeUeHMsl, YTO OaJI0 Hauvajlio
aspoauHaMMueckoii Jyaboparopum tnpu VMTY.
DT U300peTeHMs SIKCIUTYaTUPOBAINCH B YUEOHOM
3aBegeHuu go 1923 roxa.

Becnoit 1911 roga Augpeto HukomaeBuuy npu-
XOIUTCS MTPePBaTh 0OyUeHMe, B CBSI3Y C 3aK/Tove-
HMEeM II0JT CTPaXKy, KOTOpOe M03Ke CMeHSIeTcs 40-
MalllHMM apecToM. BHOBb NPUCTYNUTh K 3aHS-
TUSIM yaaércs B peBpaiie 1914 roga.

B 1916 o6pasoBbiBaeTcsl aBMal[IOHHOE pac-
YETHO-UCITBITATEIbHOE 610P0, PYKOBOAMUTEIEM KO-
Toporo craHosutcs H. E. JKykosckuii, a A. H. Ty-
rojieB HasHayaeTcsl 3aMecTuTeneM. Yepe3 pBa
rofa, Imocjie Of0OPeHMsT CO CTOPOHBI MPABUTENb-
ctBa Poccuu, HaumHaeTcs co3gaHue lleHTpasnb-
HOTO a’poruApOAMHAMMYECKOTO MHCTUTYTA, Ha
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0a3e KOTOPOTO pa3MeIaeTcs IKCIIepUMeHTaIbHasI
6a3a [Ij1s1 MCcCeg0BaHMs IPO6JIEM a3POIVHAMUKMA.
MMeHHO B 3TOJ OpraHM3aLyu, y>Ke B JOKHOCTU
3aMecTuTess nupekTopa, A. H. Tymones npucty-
MaeT K M3y4eHUI0 TeMbl BHEPEHUSI IETKUX MeTasl-
JIOB B KOHCTPYKIIMIO CAMOJIETA.

IlaHHOe HampaBjieHVe HeraTMBHO BOCITPUHU-
MaeTCd MHOI'MMM IIpeaCcTaBUTE/IAMM aBUALIMOH-
HOJ1 cepbl TOTO BpeMeHM, HO y3ke B OKTsIOpe 1922
roga Anpapeit HukosiaeBMY MpemocTaBiseT pe-
3yJAbTaThl UCC/IEAOBAHMS, HA OCHOBAHMUM KOTOPBIX
yIaéTcst MOOUTHCS CO3aHMsI HOBOTO IOpaserie-
Hus 1pu LleHTpasibHOM a3pOruApoaMHAMUYECKOM
MHCTUTYTE.

Ucnonb30BaHue MpyU CTPOUTENHCTBE CAMOJIE-
TOB MeTa/UIMyeCkUX KOHCTPYKIIUIi TTO3BOJISIET CO-
3[aBaTh TEXHMKY, CIIOCOOHYIO paboTaTh B YCJIO-
Busx CeBepa, a Takke OTKPbIBA€T BO3MOSKHOCTMU
CO3JlaHUS 11eJIbHOMEeTa/NIMYeCKUX KOHCTPYKIIMIA.
DTO CTaHOBUTCS MPOPLIBOM B chepe OTeuecTBeH-
HO1 aBnauuy [1].

B rogpl Benukoit OTeuecTBeHHOI BOVHBI KOJI-
JIEKTUB KOHCTPYKTOPOB, BO3r1aBisgeMsiit A. H. Ty-
MOJIeBBIM, ITepenaéT B MPOU3BOACTBO GoMbapIyi-
poBUK Ty-2. Ve B NOCJIEBOEHHBIE TOABI MTOCTY-
rMmaeT 3aKa3 Ha CO3JaHKe HOBOTO TUIA BOEHHOTO
camosniéra, MoJo6HOTO amepukaHckomy b-59. B
KOPOTKME CPOKM pa3pabaThIBAETCS ITEPBbIi HOCU-
Tesb SAepHOro opykus — Ty-4.

Heonenum Bkyag A. H. TymoseBa B cdepy co-
30aHUS NO3BYKOBBIX M CBEPX3BYKOBBIX PEaKTUB-
HbIX caMoJ1eToB. Tak B mepuon ¢ 1950-x mo 1960-e
TOZbI TIOSIBJISIIOTCSI CBEPX3BYKOBBIE OOEBbIE CAMO-
nérel Ty-22, Ty-128. Ha ux ocHOoBe pa3pabaTbiBa-
I0TCS Imaccaxkupckue camonéetsl Ty-104 u Ty-114.
B sTOT ke mepmon B MPOU3BOJACTBO TepenaHbl
IanbHye 6oMbapaupoBInyKu Ty-16 1 cTpaTermye-
ckue 6ombapaupoBuuku Ty-95. Komnektus OKB
non, pykosoacTtBoMm A. H. TymoneBa mocTturaert
YCIIeX0B B CO3[aHUM MAarucCTPaJbHbIX CAMOJIETOB
Ty-134, Ty-154, nonyuyuBLUINX IMUPOKOE TPUMeHe-
Hue, u Ty-144, gaBASOIIETOCS TEPBBIM B MUpe
CBEPX3BYKOBBIM ITaCCAKMPCKUM CaMOIETOM |[2].

B nekabpe 1972 roma Aunpeit HukosaeBuda 6611
OTIIpaBjieH B OOJbHUILY 110 IpUYMHE 60Ie3HU. 22
IeKabpsi OH yMuUpaeT.

B Teuenue xxusuu A. H. TynoneB BbIBes oTeue-
CTBEHHYIO aBMAIlMI0 Ha HOBBII YypOBeHb, 0Jaro-
Iapsi BHeJIDEHUIO HOBBIX TEXHOJIOTUI, Pa3BUTUIO
camonéroctpoeHusi. IIlpumeHeHye LieqbHOMeTAN-
JINYECKUX KOHCTPYKUMI B CO3JaHME CaMOJIETOB
MO3BOJIMJIO PacIIMPUTh 30HY MOJIETOB, OCBOUB
HarpaBJeHus, IAe paHee MOTOIHbIE YCJIOBUS CO-
30aBaii 3HAUNUTEbHbIE TPYLHOCTH.

BricTpoeHHass UM Hay4yHO-UCCIe0BaTelbCKast
6a3a Ha CerofHSIIHUI NeHb JAaéT BO3MOKHOCTb
MPOBOAUTDL MCIIBITAHUS OTHOENIbHBIX 3JIEMEHTOB
KOHCTPYKIIUY B a9pOAMHAMUUYECKUX TPyOaX, UTO
3HAYUTETbHO YIPOIAeT CUCTEeMY MPOBEPKYU MIPU-
TOZHOCTY K BHEAPEHMIO HOBBIX pa3paboToK.

ITomuMo Mu306peTeHMUIt, HEKOTOPbIE U3 MOZe-
Jieli aBMAIMOHHOWM TeXHUKY MPOAOJDKAIOT SKCILTY-
aTauuio B MOAEPHU3UPOBAHHBIX BapuaHTax. Tax,
coryiacHO gaHHbIM oduimanbHoro caiira OKB Ty-
nosieBa [3], Ty-95MC saBnsieTcs monudukalmei
Ty-95, KOTOPBIN HaxXOAMUJICSI HA BOOPY>KeHHUe OTe-
yectBeHHbIX BBC ¢ 1957 rona.

Ha cerogusimianit momeHT ITAO «TymoneB» 3a-
HMMAaeTCsl pellieHMeM BOIIPOCOB IMOBBIIeHUS 3¢-
(dbexTMBHOCTM ¥ TPOIJIEHUIO CPOKOB IKCILIyaTa-
MU CTPATETMUYECKUX 60MOapAVPOBIIMKOB B UH-
TepecaXx MuHMUcTEpCTBa 060POHBI Poccun.

OMBITHO-KOHCTPYKTOPCKOE OI0pO, HAUaI0 KO-
TOpOMY MoJiokus AHApeit HukomaeBuy, mMpoos-
>KaeT CO3[aBaTb M COBEPLIEHCTBOBATb CaMOJIETHI
Mapku «Ty». C 1923 roga MMy 6GbUIO BBITYLIEHO
6osee 18000 camonéToB, paspaboraHo 6omee 300
Mogeneit u monuduraiuii, 90 13 KOTOPBIX peam-
30BaH B KaUeCTBe OIMBbITHBIX 00pa31ios, a 40 3amy-
LIEHO B CEPUIO.
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[TeH3eHCKMI1 rocyiapcTBEeHHbBIN yHUBepcuTeT, KazaxcraH, AKTo6e

MMHKPOKOHTPOJIJIEPBI CEMEVICTBA PIC

AHHOmMauus. B cospemeHHOM Mupe cywjecmayem 02pOMHOE KOJIUUECNB0 PA3UUHBIX MUKPOKOHMPOJIEPOS,
omauuaowuxcs opyz om opyza npouseooumenbHOCMbi0, CKOPOCMbio 06pabomku OaHHbIX, 005EMAMU BCMPOEHHOLI
namsamu, Haauuuem nepugeputiHoix ycmpoticme u m.0. B danHotli cmamve paccmompeHst mukponpoyeccoput PIC.
YoeneHo sHUMaHue ucmopuu co30amust KOMNAHUU, MeXHUYeCKUM Xapakmepucmukam u HeKomopvimM 0Co0OeHHO-

cmam cemeticmaa.

Knioueesle cioea: MUKpOKOHMpOJLED, apxumexkmypa, cemeticmeo, uacmomad, BHEDZOBQJQJEKmUGHOCmb,

nopmet, namsims, HA6Op UHCMPYKUULL, KpUCMasii, matimep.

BBenenne

MMKPOKOHTPOJIIEP — 3TO MUKPOCXEMA, OCHOB-
HOI 3azaueil KOTOPONM, ABJSIETCS YIpaBJieHUe
37IeEKTPOHHBIMM YCTPOCTBAMU. DTO CBOEro poja
MaJleHbKMI KOMITbIOTEP, B COCTaB KOTOPOTO BXO-
IST BBIUMC/IUTEIbHOE SIAPO, MaMsTh, Pa3iMUHbIe
mHTepdelicel WA  TOAKIIOUEHUS  BHENIHUX
yCTpOiCTB. MuKpoIipoiieccop, orepaTuBHas Iia-
MSITh, (JIelb-TIaMsITh, IOPTHI BBOZA/BbIBO/IA, Tali-
Mepbl, MHTepdeIChl CBSI3M — BCE 3TO 3aK/II0UEHO B
OIHOM KpHUCTaJljie, OGHOM MUKpOCXeme, KOTopasi 1
Ha3bIBAETCSI MUKPOKOHTPOJIIEPOM.

B coBpeMeHHOM MUpe CyIeCTBYyeT MHOXECTBO
MIPOU3BOANUTENE) MUKPOKOHTPOJIEPOB, pa3inya-
IOUIMXCS TI0 apXUTEKType, HAIMUMIO BCTPOEHHBIX
IaTYMKOB, MHTepdeiicaM MOOKIIUYEHUS, 0OBEMY
BCTPOEHHOI MaMsITH, paspsiAHOCTM U TI0 MHOTUM
IPYTUM TIPU3HAKAM.

UcTtopust MukpokoHTposiepos PIC

Muxkpornpoiieccoppl  kKoMmnauuu  Microchip
Technology Inc UMEIOT rapBap/iCKyI0

apxuTeKkTypy. V3HayaqbHO MMUKPOIIPOLECCOPHI
JIaHHOJ KOMITaHMM BBIMYCKAJINCh, KaK paclimpe-
HMe [JisI BO3MOXXHOCTeli BBOJA-BbIBOAA MMKPO-
npoiteccopo CP1600. OTcioga CTaHOBUTCS IIO-
HSITO HasBaHMe OT aHIIMiicKoro peripheral
interface controller, uTo MepeBOOUTCS KaK «KOH-
TpoJuiep uHtepdeiica nepudepun» [1]. Beimycka-
IOTCS BOCbMM-, IIECTHAAIIATU- U TPUAIATUABYX-
OUTHBIE MUKPOKOHTPOJIEPBI, 4 TaKkKe CUTHAJb-
Hble KoHTposutepsl (DSC), 061aga01IMe OTAMYHON
MIPeeMCTBEHHOCTBIO Pas/iIMUHbIX ceMeicTB. KoMm-
nmaHust ob61amaeT 60IbIIMM HabOPOM KOHTpOJLIE-
pPOB, OTAMUYAIIUXCS TPOM3BOAUTEIHLHOCTHIO,
obbeMaMy TaMSTH, HepudepUitHbIMU YCTPOIi-
CTBAMM U T.J.

XapakTtepuctuku PIC MUKPOKOHTPOJLJIEPOB

BocbMu6UTHBIE MMKPOIIPOLIECCOPBI MMEIT 4
apxutekTypbl: Baseline, Mid-range, Enhanced
Mid-range, High-end wiu PIC18 (puc.).


https://ru.m.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D1%84%D0%B5%D1%80%D0%B8%D0%B9%D0%BD%D0%BE%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
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Basellne Mid-Range Enhanced Mid-Range
- Architecture Architecture ‘ Architecture ‘ PIC1E Architectins
Pin Count G40 BE4 BG4 | 18100
; . e Single interrupt capability with Multiple interrupt capability
Interripts e Slglefnio by Lapablllly! hardware conlexl save wilh hardwars contest save
Performance 5 MIPS 5 MIPS 2 MIPS Up to 16 MIPS
Instructions 33, 12-bit 35, 14-bit 49, 14-it | 83, 16-hit
Program i p % " [ 1
Memory Up o 3 KB Up to 14 KB Up to 28 KB Up o 128 KB
Data Memory Up to 134 Up to 368B | Up to 1.5 KB | Upto 4 KB
Hardware . = |
Stack 2 level & level 16 level 32 level
Features + Comparator In addition to Baseline: | In addition to Mid-Range: In addition to Enhanced
+ Zhit ADC + SPI/12C™ |+ Multiple Communication Mid-Range:
+ Data Memory + UART | Peripherals + 8x8 Hardware Multiplier
+ Internal Oscillator + PWMs | + Linear Programming Space + CAN
< LCD = PAWMs with Independent = CTMU
+ 10-bit ADC Time Base - USB
+ Op Amp + Ethernet
= 12:bit ADC
" i . e pef | High performance, optimized
e Lowest cost in the Optimal cost to Cost effective with more | S 7
Highlights smallest form factor pertormance ratio performance and memary | forC Drcgr.ilj‘ln'lng,_ad\'an..ed
peripherals
Total Number
of Devices 16 58 29 193
Families PIC10, PIC12, BICLE | BICL2, FIC16 PIC1ZF1X3%, PICLEFLXXX Lcig

Puc. XapakTepuCTUKY pas3INUHbIX apXUTEKTYP ITPOIIECCOPOB

OpHako MpeMMyIeCTBEHHO MCII0JIb30BAINCh
smmb BASELINE m MID-RANGE. IlpencraBute-
JISIMM JAHHBIX apXUTEKTYP SIBJISIIOTCS POLIECCOPBI
PIC10/12/16/18.

Bbasosas apxurektypa (BASELINE) u apxutek-
Typa cpengHero cemerictBa (MID-RANGE)

Ha paHHOJ apXmUTeKType MOCTPOEHbI IMPOolec-
copsl PIC10, PIC12, PIC16. OcHOBHBIe XapaKTepu-
CTUKU apXUTEKTYPhI:

—  12(BASELINE) u 14(MID-RANGE) 6uTHas
pa3psgHOCTD

—  MoAjepskKa 35 MalIMHHBIX MHCTPYKLIV

—  OT 6 00 28 BhIBOJIOB

—  pabouee HampsykeHue ot 2 10 5,5 B

—  BO3MOXHOCTb PabOThI C IIMPOKUM JTMara-
30HOM HaMpsDKeHUST TUTaHUS

—  paboTa Impy HU3KUX HATIPSIKEHUSIX

—  HM3KOe TOKOMOTpebeHue

—  Haimmuue flash-mamsmn

—  CKOpOCTb 06paboTKM JaHHbIX: 5SMIPS

—  TojjepkKa CTeKa ¥ CUCTeMHbIX IIpepbiBa-
HU

—  TIOAAepsKKa repudepuitHbIX YCTPOIICTB

16 OuTHble MUKPOKOHTposuiepbl PIC24F u
PIC24H

OcHosHble oTinnunsg PIC24F ot PIC24H 3akito-
yaloTcsl B TexHomoruyu wusrotoienus: flash-ma-
MSTM TIPOrpaMM M pabouMMy HaTPSSKEHUSIMMU:
nnsa PIC24F — 2,0...3,6 B, oas PIC24H — 3,0...3,6
B. MuxkpoxkoHTtposiiep PIC24F mpou3BoAUTCS C UC-
Mmoab30BaHMeM TexHosorum 0,25 MKM, TaKTOBOJ
yacToToit 32 MI'I 1 ckopocThb paboTsl — 16MIPS. B
cBot ouepenb PIC24H mocTtpoeH Ha 6osee ClIOX-
HOM M JJOPOTOM TeXIIpoliecce ¢ TakKTOBOW 4acTo-
Toit 80 MI'l1 1 ckopocTh pa6oTsl — 40MIPS. O6a ce-
MeliCcTBa KOHTPOJIIEPOB UMEIOT BO3MOXHOCTD

BHyTpUCXeMHOro rmnporpammupoBanusi (ICSP) u
camonporpammupoBanus (RTSP).

Konutposnepsr dsPIC30F u dsPIC33F mis uud-
POBOJi 06pabOTKYM CUTHAIOB

Ons nudpoBoit 06pabOTKM CUIHAJIOB KOMIIa-
Hust Microchip BoimtycTuia 16-paspsiiHble MUKPO-
nporieccopbl — dsPIC30F u dsPIC33F, koTopbie
00671a0a10T BBICOKO CKOPOCTbI0 pabotel (o 70
MIPS). Ha6op MHCTPYKIMIT AJis1 060MX MUKPOTIPO-
LIeCCOPOB OJMHAKOB, UTO JieJlaeT ero B3auMo3same-
HseMbIM. HoBIIeCTBOM 1Sl TAHHBIX KOHTpOJLIE-
pOB CTa/l JieJinuTeab TaKTOBOI UYacTOTHI (MOIYJIb
DOZE), KOTOPbIi TTO3BOJIMII CHU3UTD ITOTPEOIeHe
3HepruM B NpwiokeHUsix. CTOUT OTMETUTDb HaIU-
yye ABYX BHYTPEHHUX BBICOKOCTAOMIbHBIX RC-
reHepaTopoB ¢ yacTotamu 7,3728 MTI'u u 32,768
K.

32 6uTHBIE MUKPOKOHTpOJITephbl PIC32

OTAMYnTeNbHBIMY 0COOEHHOCTSIMM CeMelicTBa
MUKpPOKOHTpoJiepoB PIC32 sBnseTcst 60mbIimit
00beM maMSITM Ha KpUCTa/LIe, YIydlieHHas Ipo-
M3BOOUTENBHOCTb U OOJIBIIOE KOJUYECTBO MO-
CTYIIHBIX TTepudepuitHbIx Mopynei [2].

MukpoxkoHTpo/iepel cemerictea PIC32 mno-
cTpoeHbl Ha saape MIPS32. Ero oTaMuuTebHbIMU
0COBEHHOCTSIMU SIBJISIETCSI HU3K0e SHepPronorped-
JieHue, GbICTpast peakiys IPepbIBaHMs, BHICOKOE
OBICTpOIeliCTBIE.

BoiBOp,

B xome cTaTbu O6BUIM PaCCMOTPEHBI OCHOBHbBIE
XapaKTePUCTUKM CeMeCTB MMUKPOIPOIeCCOPOB
mapku PIC, mpoBelieH X CpaBHUTEbHBIN aHAIN3,
paccMOTpeHbl HEKOTOPbIe 0COOEHHOCTH, PACCMOT-
PEHO CTpOeHMe (apXUTEKTypa), M3yuyeHa BO3MOX-
HOCTb paboThI ¢ mepudepuitHbIMM YCTPOACTBAMY,
CKOpPOCTb 06pabOTKM [JaHHBIX, MPOU3BOIUTENb-
HOCTb.
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PIC FAMILY MICROCONTROLLERS

Abstract. In the modern world, there are a huge number of different microcontrollers that differ from each other
in performance, data processing speed, built-in memory volumes, availability of peripheral devices, etc. This article
discusses PIC microprocessors. Attention is paid to the history of the company, technical characteristics and some

features of the family.
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[TeH3eHCKMI TOCYAApPCTBEHHBIN YHUBEpCcUTeT, Poccus, 1. [TleH3a

KOYETAPOB Urops IBaHOBUY
[TeH3eHCKMI TOCYAAPCTBEHHBIN YyHUBEpCcuTeT, Poccus, 1. [TleH3a

TY30BA /Inana EBreHnreBHa
IleH3eHCKMIi roCcyAapCTBEHHBIN YHUBEpCcuTeT, Poccus, r. [leHsa

T'ABPUHA dapbsa ®emopoBHa
ITeH3eHCKMIt roCyAapCTBEHHBIN YHUBEpCcUTeT, Poccus, r. [leHsa

OCKOJIKOB Angpeii [lerpoBuu
ITeH3eHCKMIt roCcyAapCTBEHHBIN YHUBEpCcUTeT, Poccus, r. [leHsa

JETEPMUWHHNPOBAHHBIE CUT'HAJIBI B CIIEKTPAJIbHOM AHAJIN3E

AHHOmMauus. B cmamee 3ampazusaemcst maxoii pazden Hayku kaxk cnekmpockonusi. OCHO8HOe 8HUMAHUE 8
pabome akyeHmupyemcs Ha 6a308blX NOHAMUSAX CNEKMPAbHO20 aHanusd. OOHOT u3 saxcHeliwux Kaaccugpurayuti
aensemcs desieHue CUZHAN08 HA OemepMUHUPOBAHHDBIL U HedemepMUHUPOBAHHbLU cuzHan. B danHoli cmamobe 88e-
JeHbl 0CHOBHblE NOHAMUSL, PACCMOMPEHBI C80LICMEA U U3YUeHbl XAPAKMepucmuku demepMUuHUpo8aHHbIX CUZHATOB.

Knrwoueesle cnosa: cuzHan, demepMuHUpO8aHHslli CUzHA, HedemepMUHUPOBAHHDILI CUZHAN, CNEKMPANbHBII

aHanus, KoJie0amenbHblli CUZHAI.

BBenenue

Kakmprit MHCTpYMEHT 06paboTKM CUTHAIOB
paspaboTaH C 1e/Ibl0 afanTaluy OJHOTO WIN He-
CKOJIBKMX CUTHAJIOB Pa3HbIX KJIACCOB, OJTHAKO JJIsI
BCeX KJIaCCOB OJHOBPEMEHHO MaHHbBI MHCTPY-
MEHT He MMeeT BO3MOXHOCTM IOCTOBEPHON U
MpaBAONoA006HO 06paboTKu. CreKTpaabHbIiA
aHaIM3 Takke 3aBUCUM OT 3TOJ mpobsemsbl. [Ipu-
MEeHSISI pa3jMYHble METObl CITIEKTPAJIbHOTO aHa-
JM3a K KiIaccaM CUTHAJIOB MOXXHO TOOUTBCS
HaWIy4IINX pe3yabTaToB. CTOUT OTMETUTh, UTO
BBIOOD KIACCUPUUMPYIOMIUX CBOVICTB SIBJISIETCS
MIPUHIUITMAIBHBIM, ITOCKOJIBKY CaMO OIpejesie-
HIMe KJIaCCOB TOBIMSIET HA BUJ MHCTPYMEHTOB 06-
paboTku. TpaguIMOHHO TEPBBIM KIacCUPUIIUPY-
IONIMM CBOVCTBOM SIBJISIETCS HEeTEePMUHUPOBAH-
HBIl WJIM HelleTepPMUHMPOBAHHBIN XapaKTep CUT-
HaJja.

HdeTepMMHMPOBAHHBIN CUTHAT

Cy1iecTByeT MHOKECTBO OIpefeieHunit geTep-
MMHU3MAa, OJTHAKO CAMbIM ITPOCTBIM SIBJISIETCS TO,
B KOTOPOM MaTeMaTH4eckoe BOCIIPOM3BeAeHME
HeNpepblBHOIO BPEeMEHHOro curHaiza x(t) (uam
IVCKpeTHOrO x(k)) IaeT MOeHTUYHbI curHai [1].
Ipyroe ompeneneHue, 6ojiee TOYHO PACKPHIBAKO-
miee MOHSTHE IeTePMMHM3MA, OCHOBBIBAETCS Ha

TeOPUM CIYYaiiHbIX CUTHAJIOB, TIPU TOYHO MTPOTHO-
3MpPyeMOM XxapakTepe x(t) (Hampumep, CUHTYJISIP-
HbIN YeH pasioxeHus Bosibaa). B naHHO cTaThe
MbI M3y4MM TO ONpeJiesieHne, OCHOBOM KOTOPOTO
SIBJIIETCSL BOCIIpoM3BeneHue x(t), IOCKOJbKY 3TO
MO3BOJIUT TPUMEHUTh U3BECTHbIE U JIETKO BOC-
MPOM3BOIVIMbIE aJITOPUTMbI 00PabOTKM CUTHAJIOB.
CrnenmyeT OTMeTUTb, YTO MH(POpMaLUs O CUTHAJIE,
comepxamasicss B QYHKIMM, OPU OUEKTUBHOM
npeobpasoBanuu x(t) coxpaHuTcs. Tak ke Mpe-
CTaBjieHMe curHaja 6e3 nmorepu nHGOPMAaLNK, TI0
CPaBHEHMIO C ITPSIMBIM IIPeICTaBIeHMeM GYHKIIUN
x(t), nydile ITeMOHCTPUPYET XapaKTepPUCTUKA
CUTHAaa.

ITo uHTerpanbHBIM CBOVICTBaM x(t), AeTepMU-
HMPOBAHHbIE CUTHAJIbI TPUHSITO pasAessiTh Ha
KJIaCChbl, KOTOpbIE B CBOIO OUepenb CBSI3aHBI C He-
KOTOpPbIMU (GU3UIECKUMMU BeTUUMHAMMU.

Cursasibl C KOHEYHOM 3SHeprueil MoATBep-
SKIAIOT MHTerpajibHble cBoicTBa (1) u (2) ¢ Hempe-
PBIBHBIM WM IVICKPETHBIM BpeMeHeM.

E = fR [x(£)|?dt < o )
E =Y olx(B)]? < oo (2)

OyHKIMA X(t) TpUHALJIEKUT K CTAHIAPTHBIM
(YHKUMOHAIBHBIM ITPOCTPAHCTBAM, a MHTETpa
MpeaCcTaB/sieT co00it sHepruio curHania E.
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CurHasbl KOHEUHOM cpegHell MOLUTHOCTY IIpei-
CTaBJISIIOT, KaK:

i 1T ,
P= Th—»rgr{—T/zlx(tN dt < o 3)
P = lim o S wlx ()] < o0 )

Eciu yuecTh TOT akT, UTO CyMMBbI U3 ypaBHe-
Huii (1) win (2) TpeacTaBAsIIOT «3HEPTUI0», TOTAA
ypaBHeHUs (3) win (4) IpeacTaBasSIOT MOUTHOCTH.

SIcHO, 4TO 3TM MHTerpaabHble CBOICTBA COOT-
BETCTBYIOT MaTeMaTMUeCKMM XapaKTepUCTUKaM,
mopdonornyeckoe IMoBefeHMe KOTOPBIX IO OCHU
BpeMeHU CUJIbHO Pa3amnyaeTcsi: CUTHAJIbI C KOHEeY-
HOJi SHeprueil OygyT Ha MpPaKTUKE <«MMITYJIbC-
HBIMU» WU «II€PeXOJHBIMM» CUTHAIaMM Takue,

1

-1 T T T T T T T

T
0 2,000

5

uTO |x(t)| = 0 mJis |t| - c0. DTO ACUMNITOTUYECKOE
ToBe/ieHNe BOBCe He 06s13aTeIbHO i obecreue-
HUSI CXOOVIMOCTY CYMM, ¥ TEM HEe MeHee BCe IMpaK-
TUYECKMe CUTHaJIbI C KOHEUHOlI SHepruei moj-
TBEPXKIAIOT 3TO. B KauecTBe IMPOCTOro Ipumepa
TIpUBEJIeHHbIN HUKEe CUTHAJ MMeeT KOHEeUYHYIO

SHEepPruio:
x(t) = Ae %cos 2rft+0)t =0
x(t)=0 t<0
3aTyxaloluii SKCIIOHEHIMAAbHbI KoJieba-

TeJIbHBIN CUTHAJI [2] JAaHHOTO TUIIA COCTABJISEeT OC-
HOBY B aHaju3e JIMHEHBbIX CUCTeM, KOTOpble B
CBOIO Ouepelb MHBApMaHTHBI OTHOCUTENILHO IIe-
peHoca.

0

T T T T T T T T T

2,000

Puc. 1. CurHaa s71eKTpOMarHUTHOV ITOMEXU U eT0 pasjioKeHe

Ha pucyHke 1 oTo6paskeH CUTHaJI KOHEYHOI
SHepPTUM, UMeIoINii ciieyIonyio hopMy:
4

x(t) = Z xi(t —t;)
i=1
rme 4 KOMIOHEHTa x; (t) 6epyT CBoe HavaJIo B pas-
Hble MOMeHTbI BpemMeHM {t;}. KomrmiekcHast popma

CuUrHa’qia, IIpeaCTaBJeHHass TaKUM O6p830M,

OTpaskaeT MJiealbHO BOCIIPOM3BOIMMBI Qusnye-
CKMI1 9KCIIEPUMEHT [3].

CurHajibl, ¥MeLIe KOHeUYHYI0 MOIIHOCTD, Ha
IIpaKTHKe SIBJISIOTCA IIOCTOSHHBIMY CUTHajIaMu. B
KayecTBe IIpyMepa:

x(t) = A(t)sin (W)t eR
|A(®)] < o0

(5)

WV

2400 2,500 2,600 2,700 2.800 2.900

Puc. 2. YacTOTHO MOAyIMPOBAaHHAS CMHYCOMUAA
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Curnan Ha pUCyHKe 2 yMeCTHO NIpefCTaBUTh
ypaBHeHueM (5). ITOT TN CuUTHAIA, MOIYIUPO-
BAHHBIM 110 aMIUINTYE U YTy, SIBJISIETCSI OCHOB-
HBIM B TeJIEKOMMYHUKaLMIX [4].

BriBop,

B maHHOI cTaTbe GbUIM PAacCMOTPEHBI OCHOB-
Hble MaTeMaTUYeCcKue XxapakKTepUCTUKU TeTepPMU-
HMPOBAHHBIX CUTHANOB. V3yueHme XxapaKkTepu-
CTUK CUTHAJIOB TIOMOXET B AajbHeNIIeM repeiiTu
K U3YYEeHUIO OCHOB CIIEeKTPaIbHOTO aHaIM3a.
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DETERMINISTIC SIGNALS IN SPECTRAL ANALYSIS

Abstract. The article touches upon such a branch of science as spectroscopy. The focus of the work is on the
basic concepts of spectral analysis. One of the most important classifications is the division of signals into deter-
ministic and non-deterministic signals. In this article, the basic concepts are introduced, the properties are consid-
ered, and the characteristics of deterministic signals are studied.

Keywords: signal, deterministic signal, non-deterministic signal, spectral analysis, oscillatory signal.
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HEJ/IIOIIKOB Muxania AjneKcaHapoBUY
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BEMICEMBAEBA BakbiTryias CarmM>XKaHOBHA
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MHKPOKOHTPOJIUIEPBI CEMEVICTBA AVR

AHHOmMauus. B cospemeHHOM Mupe cywecmgyem 02poMHOe KOJUUeCMeo pasnutHuiX MUKPOKOHMPOJLIEPOs,
omauuaowuxcs opyz om opyza npouseooumenbHOCMbi0, CKOPOCMbio 00pabomku OaHHbIX, 005EMAMU BCMPOEHHOLI
namsamu, Haauuuem nepugeputinslx ycmpoticms u m.0. B daHHoli cmamee paccmompetst Mukponpoyeccopst AVR.
YoeneHo sHUMaHue ucmopuu co30amust KOMNAHUU, MeXHUUeCKUM Xapakmepucmukam u HeKomopvimM 0Co0OeHHO-

cmam cemeticmaa.

Knioueesle cioea: MUKpOKOHMpOJLED, apxumexkmypa, cemeticmeo, uacmomad, BHEDZOBQJQJEKmUGHOCmb,

nopmet, namsims, HA6Op UHCMPYKUULL, KpUCMasti, matimep.

Beenenue

MMKPOKOHTpPOJJIEP — 3TO MUKPOCXeMa, OCHOB-
HOI 3azaueil KOTOPONM, ABJSIETCS YIpaBJieHUe
37IeKTPOHHBIMM YCTPOIICTBAMU. ITO CBOEro poAa
MaJleHbKIII KOMIBIOTEP, B COCTaB KOTOPOTO BXO-
ISIT BBIUUCJIUTENBHOE SIAPO, MaMSITh, Pa3IUUHbIe
uHTepdeicel s TOAK/IIOUEeHUS]  BHEIIHUX
YCTPOMCTB. MUKpPOIpPOLeCCOp, OnepaTMBHAs Ma-
MSITh, (bJIelIb-TIaMSITh, TIOPTHI BBOZA/BbIBOIA, Tali-
Mepbl, MHTepdeIChI CBSI3M — BCE 3TO 3aK/II0UEHO B
OHOM KpHUCTaJljie, OGHOM MUKpOCXeme, KOTopasi
Ha3bIBaeTCSI MUKPOKOHTPOJIIEPOM.

OcHOBHOe OT/IMuMe KOHTpOJIepa OT MUKPO-
KOHTpoOJIZIepa B TOM, YTO MEPBbIii U3 HUX TIpe]-
CTaBJIsIeT OO0 CXeMY MU LIeNYI0 IUIATY JJIST BbI-
TOJIHEHMSI TTOCTAaBJIeHHbIX 3a4a4. BTopoii ke cro-
cobeH paboTaTh IO YETKO 3aJaHHOJ IIPOrpaMMe U
3aHMMaeT MeCTO Ha KPUCTajjie MaJIbIX pa3MepOB.
Ero pabora ocHOBaHa Ha IIporpamme, KOTOpas

3amMcaHa BO BHYTPEHHIOID MaMsaTb MUKPO-
KOHTpoOJIIepa.

B coBpeMeHHOM MUpe CyleCTByeT MHOXECTBO
MpOM3BOIUTENIEN MUKPOKOHTPOJIIEPOB, pas3inya-
IOIMIMXCS TI0 apXUTEKTYpe, HAJTMUUIO BCTPOEHHBIX
IaTuUMKOB, MHTepdeiicaM MOAKIIOUEeHNs, 00beMy
BCTPOEHHOJ MaMsTH, paspsiIHOCTU U IO MHOTUM
IPYTUM ITpU3HAKaM.

CrpykTtypa AVR

IaHHbIe MMUKPOKOHTPOJIJIEPHI, ITPOM3BOJICTBA
kommanuy ATMEL, mpeacTaBisiioT co60it ceMeii-
CTBO 8-OMTHBIX U, 60Jiee HOBBIX, 32-OMTHBIX MUK-
POKOHTPOJIIEPOB, MOCTPOEHHBIX HAa apXUTEKTYpe
RISC (puc.). OHM COCTOSIT U3 BBIYMUCIUTEIBHOTO
saapa, Flash-mamsaTut 1 nepugepuitHbIX YCTPOJCTB
Ha OJHOM KpucTa/uie. MuKpokoHTpomnepsl AVR,
MCITONIb3YIOTCS [IJI1 YIIpaBJeHMSI YCTPOVCTBaAMM,
MpY 5TOM OO6JafaHusI HU3KUM IOTpeGaeHueM
sHeprum [1].
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Puc. CTpykTypHas cxema MUKPOKOHTpoJiepa AVR

Ha cxeme:

. JTAG Interface (Joint Test Action Group
Interface) — uaTEpdeEiic HEOOXOAUMBIN 11T BHYT-
peHHell OT/IaIKM CXeMbI COCTOSIIINIA M3 UeThIpex
MPOBO/IOB;

. FLASH - nepenporpammupyemasi namsThb,
KOTOPAast He0OX0AMMa COXpaHeHMS ITPOrPaMMBbI;

. Serial Peripheral Interface, SPI - mociemo-
BaTebHbIN MepudepuitHbiii nHTepdeiic, coCTosI-
Ui U3 TpeX IPOBOOB;

-  EEPROM (Electrically Erasable
Programmable Read-Only Memory) — mepemnpo-
rpaMMupyeMoe TIOCTOSSHHOe  3aloMMHalolee
YCTPOJCTBO;

«  CPU (1Y) - CPU;

« ALU (AJlY) - apudMeTUKO-JTOTUYECKOe
YCTpOJiCcTBO, 0cHOBa CPU;

« RAM (Random Access Memory) - O3V,

. Program Counter — cueTuYnK KOMaH/I;

e 32 General Purpose Registers - 32 peru-
cTpa o6IIero HasHaAYeHuSI;

e Instruction Register - peructp KomaHm u
MHCTPYKLIVIA;

¢ Instruction Decoder - pekonep KOMaH[;

e OCD (On-Chip Debugger) — 670K BHYT-
pEeHHel OTIaaKu;

»  Analog Comparator - aHaJIOrOBbI/ KOMITa-
paTop;

« A/D Converter (Analog/Digital converter)
— AIIIT,

» LCD Interface (Liquid-Crystal Display In-
terface) - uaTepdeiic gns nogkmouenus KK guc-
Ties, UHIMKATOpPa;

e« USART (Universal Asynchronous Re-
ceiver-Transmitter), UART - yHuBepcaabHbIN
ACMHXPOHHBIN ITpMeMOoIepeIaTInK;

o TWI (Two-Wire serial Interface) — mocie-
IloBaTeabHbIN MHTepdeTiC ¢ BYXITPOBOIHBIM MO/ -
K/IIOUeHNEM;

«  Watchdog Timer — cToposkeBoi1 Tajlimep;

. I/0 Ports — mopTeI BOZa/BbIBOA;

. Interrupts — 6JIOK yIIpaB/IeHUS M PeaKIIum
Ha MpepbIBaHMS;

e  Timers/Counters — MOIyiu TaiMepoB U
CUYETUMKOB.

SImpo, ucrosb3yemoe B rpoieccopax AVR, pas-
pabotanu gBa crygeHTa 13 Hopserun — Anbd Bo-
red (Alf-Egil Bogen) u Berapg Bomnen (Vegard
Wollen). ITo3gHee, B 1995 roay, oHM MpeaIOXKUIN
kommanuy ATMEL cBou pa3paboTKu mjsi cepuii-
HOTO ITPOM3BOJICTBA. Tak MUP YBUIE MUKPOIIPO-
meccopbl AVR.

A66peBuatypy AVR MOXHO pacuimdpoBaTh
nByms BapuanTamu: Advanced Virtual RISC u Alf
Egil Bogen Vegard Wollan RISC (B uecTb co3maTe-
Jien).

MwukpokoHTposiepsl AVR mpuHSATO moApase-
JIATh Ha ceMelicTBa:

e  tinyAVR (npumepsi: ATtiny13, ATtiny886
ATtiny167) — caMblif HU3IIMIA KIacC YUIIOB, 06J1a-
Ial0T MaJbIMM 00beMaMy TTaMsITH, MaJIbIM KOJIM-
YeCTBOM ITOPTOB U MMEIOT 6a30BYIO Iepubepuio;

. megaAVR (ipuMepsI: ATmega8,
ATmega48, ATmega2561) — cpegHuit Kiacc 4u-
II0B, 06/1aJa10MIi1 60IbIINM 00bEMOM MTaMSITH U
OOJIBIIMM KOJIMUECTBOM MOPTOB, mepudepus 60-
Jiee pa3BuTa [2];

e XMEGA AVR (IpuMepsI:
ATxmega256A3U, ATxmega256A3B) —caMmblit
CTapIInMii Kjacc, 061agaloluii XopoIiei mpou3Bo-
IUTENbHOCTbIO, OONBIIMM KOJIMYECTBOM pecyp-
COB, Y/Iy4YIIeHHOI 6e30MacHOCTbIO, MOMIEPSKKO
USB;

«  32-bit AVR UC3 (IpUMeDpBHI:
AT32UC3L016, ATUC256L4U) — HOBOE ITOKOJIEHNME
BBICOKOTIPOM3BOIUTENbHBIX 32-OMTHBIX MMUKPO-
KOHTPOJIJIEPOB, TOJIIEPKUBAIOIINX OTPOMHOE KO-
JIMUECTBO TEXHOJOTUMII U UHTepdeicoB, cpenu
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KoTopeix USB, Ethernet MAC, SDRAM, NAND
Flash u mp.

BoiBOg,

CeMeijicTBa MUKPOKOHTpoOJIepoB AVR o6a-
JIaT 6onbpiMM Habopom KomaHzg (ot 90 mo 133).
Bosbiiast 4acTh 3TUX KOMaH/[L, MMeeT XOPOIIYIO OMl -
TUMMU3ALMI0 U CKOPOCTb BBIIOJHEHUS] — OIVH
TaKT. DTO MO3BOJISIET MOJYYUTh BBICOKYIO ITPOU3-
BOJIUTE/JIbHOCTh TIPU MaJjoii 3aTpaTe pPecypcoB U
sHepruu. OCHOBHbIE KOPITyCa, B KOTOPHIX BBIITYC-
KawTCcsd MuUKpokKoHTpoiepsl AVR: DIP, SOIC,
TQFP, PLCC, MLF, CBGA u gp.
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AVR FAMILY MICROCONTROLLERS

Abstract. In the modern world, there are a huge number of different microcontrollers that differ from each other
in performance, data processing speed, built-in memory volumes, availability of peripheral devices, etc. This article
discusses AVR microprocessors. Attention is paid to the history of the company, technical characteristics and some

features of the family.

Keywords: microcontroller, architecture, family, frequency, energy efficiency, ports, memory, instruction set,

crystal, timer.
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TEXHOJIOTSI PEMOHTA OBIIVBKU CAMOJIETA
XOJIOOHBIM HAIIBIV/IEHUEM

AHHOmMauusa. B cmamve paccmampueaemcst mexHo02usl peMOHMa 00WuUKU Camonéma xon00HbIM Hanblie-
Huem. IIpusedenst npeumyujecmea u Hedocmamxu. Ilepcnekmuest danvHeliuiezo Ucnoab308aHUSL.

Kntoueawie cnosa: xonodHoe HanoljleHue, 06wWuUsKa camonéma, camonem, nepcnekmuest, camosiemocmpoeHue,

Co8peMEHHas asuayus.

MHome OTpac/iv TPOMBIIIJIEHHOCTH paccMarT-
PMBAIOT M3TOTOBJIEHME JIMCTOBOTO MeTalia
KaK CJIOXKHYIO CMeCh MCKYCCTBAa U HayKM, TPebyio-
IIYIO TOHKOCTU JId OOCTMIKEHMS KejlaeMbIX pe-
3y/7bTaTOB. [Ipy peMOHTe KOHKPETHOTO BbIJle/IeH-
HOTO MeCTa OGIIMBKY CAaMOJIETA ITOJTyUaeTCs HesKe-
JlaTeJibHOe CKaTue M pacTssKeHue Tam, rie 3TOro
He JOJDKHO OBbITh. JTa OLIMOKA IB/ISIETCSI OUeHb J0-
porocTosiiein 1 TpyLoEMKOIA.

Ha ceropgHsmiHMii TeHb aKTyaJbHbIM [JIS UC-
CJleIOBaHMs SIBJISIETCSI KOHKPETHBI PeMOHT Ma-
HeJu O6IIMBKM camosieTa, KoTopslii Mid-America
Aerotech BoimonHma aist BBC CIIIA Ha B-1B, u o,
KakK MOXXeT MCII0b30BaThCs 3TOT METOH, PEMOHTA
Ha  KOMMepueckoM  pbiHKe.  Mid-America
Aerotech — cepTuduuMpoBaHHass pPEeMOHTHAas
cranuusa FAA, pacrnionoxkeHHas B Bect-®apro, Ce-
BepHas [lakora. Komanga Mid-America Aerotech
00C/TysKMBaeT BOEHHYIO, a3pPOKOCMUYECKYI0 WU
KOMMepUeCcKyI0 OTpaciy, a Takke 4aCcTHbIe CaMO-
JIeTBbI U BePTOJIETHI [4].

KoHCTpYKIIMOHHBIN PEMOHT KOMIIOHEHTOB Ca-
MoOJIeTa MOKeT ObITh OUeHb CJ0KHBIM. 1151 Haf 1e-
KaIero peMoHTa KOMIIOHEHTOB TpebyeTcsl 3Ha-
yMTeabHAs KOMaHAHAs paboTa, TIaTeIbHbIN KOH-
Tpoib U 3G(PeKTMBHOE OOIIeHNe MEXIY BCeMMU
YYaCTHUKAMMU.

O6mmBKa camosera — o6oouka, hopmupyio-
11as1 oriepeHue ¥ BHEITHIOW TOBEPXHOCTh KOpITyca
BO3[YIIHOTO CygHA. IlaHenu OOIIMBKU SIBJISTIOTCSI
BaKHBIMM KOMIIOHEeHTamMu camosieta. OHU Iepskat
camosieT nof, gasiaeHueM. OHu npuaanT Gopmy u

KOHTYp IIaHepy. B HEKOTOpbIX Ciiydasix maHean
OOGIIVIBKY TIOMOTAIOT HECTM IIOJIeTHbIE ¥ HAa3eM-
Hble Harpy3Ku. HeKoTophkle 13 HUX 3aKperieHbl Ha
MTOCTOSTHHOJ OCHOBe (TIOKa IUTaHep He MpuoymeT
Ha 0CcMOTp). [Ipyrue LO/DKHBI ObITh YAATIEHBI TOCTe
Kaskporo moseta. HesaBucumo ot QyHKUUM, 3TH
MaHe M MOCTOSTHHO TOJBEPrarTcsl BO3AEMCTBUIO
OKpY3Kalollei cpeibl.

Co BpeMeHeM KOPPO3UsI UM U3HOC MOTYT T10-
BpeIUTb 3TU BakKHble KOMIIOHEeHThI. He3aBucumo
OT TIPUYMHBI, TOBPEXAEHHbIe TaHeNM HeobXo-
IUMMO OTPEeMOHTMpOBAaTb WM 3amMeHuTb. Ilo-
CKOJIBKY 9TM TTaHeJM GbIBAIOT pa3HbIX GOpPM U pas-
MepOB, OHM MOTYT MMEeTb IIMPOKUIt AManasoH 3a-
Tpat. Ha HeKOTOPBIX NJlaHepax 3TU MaHelu MOTYT
CTOUTb COTHM THICSY O/IAPOB. B momonHeHne K
pacxogaM, MHOrMe 6ojiee BaskHbIe 1 6ojiee C/IoXK-
Hble TaHeJIM MOTYT ObITb TPYIHOMOCTYITHBIMMA.
OHM MOT'YT MMEeTb CPOKM BBITIOJTHEHMS 3aKa3a, KO-
TOpBIE NMPensTCTBYIOT JOCTYIHOCTH IJIaHepa. JTO
OTCYTCTBME AOCTYITHOCTU MOXXET IIPUBECTU K IO-
Tepe J0XO0B UM CHMUXEHUIO OPTaHM3alMOHHBIX
BO3MOXHOCTe. KpajiHe BaXKHO ¥ TAKTUUECKH BbI-
TOJHO CBOEBPEMEHHO PEMOHTMPOBAaTb, U Iepe-
yCTaHaB/IMBATh 3TU NaHeu [2].

[l onpeneneHus peMOHTONPUTOLHOCTU KOH-
CTPYKIIMM U3 IMCTOBOTO MeTaJljla MOKHO UCIIO/b-
30BaTh Caenymwlye KpUTepun:

e  TUII TIOBPEXIEHNUS;

e  pasMep yiep6a;

e  TUII UCXOLHOTO MaTepuasa;

e  MeCTO IOBPEeXIeHNs;



AKTYyaJbHbIe UCCIeOBaHUS ¢ 2022. N250 (129)

tees TeXHUYECKMe HayKU | 41

e  TpebyeMblii BUIl PEMOHTA;

e  UMeIOIYecs] MHCTPYMEHTHI M 060pymoBa-
HMe JJ151 pPEMOHTa.

XOJIOHBIN CIIpeN SIBJISIETCS OOHUM U3 MHOTUX
Ha3BaHMII AJjis1 OMMCAHUS Mpollecca HaHeCeHUS
TBEPIOTEbLHOTO ITOKPBITHSI, B KOTOPOM UCIIOJb3Y -
eTCsl BBICOKOCKOPOCTHAs Ta30Basi CTPYSI JIJIsSl YCKO-
PeHMS YacTUI] ITOPOINKa K IMOBEPXHOCTH, 6jaro-
Japsi YeMy MeTauTMueCcKye YacTUIIbI TUTACTUUECKU
nedbopMUpPYIOTCS M KOHcoauaupytoTcs. TepmuH
«XOJIOJHBIN CITpeli» OTHOCUTCS K TTIOHSITUIO HU3KOM
TeMIIEpPATyphbl IPOIlecca, KOTOPhII OObIYHO 3HA-
YuTeIbHO HMKe, YeM TeMmIlepaTypa TIIaB/IeHus
HAaTbLISIeMOTO MaTepuana.

[MoHsTHE XOMOMHOTO HAMbUIEHUS MeTa/lIude-
CKUX YaCTUIL HA TIOBEPXHOCTh BOCXOAUT K HavaIy
1900-x rogoB, TO/BKO B 1980-X IT. IpUMEHUMOCTb
9TOJ TEeXHOJIOTMM OblIa MPOJEeMOHCTPUPOBAHA B
UNHCcTUTYTE TeopeTudeckol U NPUKIAgHON Mexa-
HUKM Poccuiickoit akamemMuy Hayk B HoBocu6mp-
cke. [TOCKOJIbKY afire3usi MeTaJIMueCKuX Mopol-
KOB Ha MOBEPXHOCTb U OCAXKAEHHbI MaTepuas g0-
CTUTAEeTCS B TBEPAOM COCTOSIHUM, OCOOGEHHOCTU
XOJIOJHOTO HAITbUIEHYST BeCbMa YHUKAJIbHBI [5].

Eme B 1980-x rogax, mpu IMpakTHUUeCcKo¥ pa3pa-
060TKe TEeXHOJIOTMM XOJIOJHOTO HaITblIeHUs, ObLIN
MpeAJjioKeHbl JBa METONA BIIPbICKMBAHUS Mare-
puana.

[TepBoIit — X0JI0OHOE HATIBJIEHME IO, BBICOKUM
nmasyieHueM. ['enii uin a30T Ipu BICOKOM JaBJe-
HUU TIpeiBapuUTe/IbHO HarpeBaeTcs, a 3aTeM Ipu-
HYAUTEeIbHO uepes3 CyXalolleecs-pacinpsiole-
ecst corvio JeJlaBans. Y cormsa ra3 Impou3BOOUT
KOHBEPCUIO B KMHETUUYECKYK 3HEepPruo, KOTopas
pasToHSIeT ra30BbIli TOTOK 10 CBEPX3BYKOBOTO pe-
xkxuma (1000 m/c) mpu CHWDKEHMM ero Temiepa-
Typbl. VICXOOHBIN TOPOIIOK BBOAUTCSI aKCUATBbHO B
MOTOK rasa mepej COIJIOM ropsia. YCKOpPEHHbIe
TBepIble YaCTULbl yAAPSIOTCS O MOBEPXHOCTH C
JIOCTATOYHO KMHETUYECKOI SHepTiei, YTOObI BbI-
3BaTh MeXaHMUeCKue WM MeTaulypruyeckoe
CKJIeVBaHMe.

BTopoit1 — xonogHoOe pacIibljieH e HU3KOTO aB-
neHusi. COCTOUT B CeyoLeM:

. CKaTblil Bo3myx masiaenuem 0,5-1,0 MIla
MOJAETCsl B HarpemaTeslb, HarpeBaeTcs TaM [0
400-600 rpamycos

e  [IOCTYTIaeT B CBEPX3BYKOBOE COILIO;

e  [IOPOIIKOBBIII MaTepuasa, IpeaCcTaBIsIO-
it co60t MeXaHMYEeCKYI0 CMeCh MeTATMYECKUX
U KepaMUIeCKUX YaCTULL, TOHAETCS B CBEPX3BYKO-
BOJi TOTOK BO3/lyXa 3a KPUTUUYECKUM CeyeHMeM
COIlIa, B TY €ro 4acTh, Ie JaBjleHlue B ITIOTOKe He-
CKOJIbKO HIKe aTMOChepHOTO J1aBaeHus,;

e  YACTUIIBI YCKOPSIOTCS BO3AYIIHBIM ITOTO-
KoM 1o ckopoctu 300-600 m/c;

e  YACTUIIBI B3aMMOJEICTBYIOT C TIOBEPXHO-
CTBIO TIperpazabl, GopMUpYs Ha Heli MeTayIoKepa-
MUUecKoe IOKpbITHE [4].

XosiogHOe Ta30AMHAMMUYECKOe HaIbLIeHMe
(XTH) meTanandeckux IOKPBITUIT — 3TO Mpoliecc
(hopMMUPOBAHUST METAUIMUECKUX TTOKPBITUI MPK
CTOJIKHOBEHMM XOJIOOHBIX MeTa/IMUeCKUX dYa-
CTUII, YCKOPEHHBIX CBEPX3BYKOBBIM MTOTOKOM rasa
IO CKOPOCTM HECKOJIBKO COT METPOB B CEKYHAY, C
TOBEPXHOCThIO oO6pabaTeiBaemoit metanu. Ilpu
yaapax MeTa/UIMYeCKMX YaCTUI[ O IMOBEPXHOCTb
MIPOMCXOINUT UX TIacTuueckas gedopmarus u Ku-
HeTMYecKasi IHeprusi 4acTull MpeoOpasyercss B
Temio, obecreunBas GopMUpPOBaHME CIIOIIHOTO
CJIOST M3 TZIOTHO YTIAKOBAHHBIX META/TMYECKMX Ua-
crut [3].

TexHuyeckue CIeIMaJINCTbl UCTIOMb3YIOT TeX-
HOJIOTMIO XOJIOJHOTO HarblieHUs s 3P heKTuB-
HOTO ¥ 6€30I1aCHOT0 PeMOHTA MHOTMX aBUAI[MOH-
HbIX KOMIIOHEHTOB, B TOM uYMCjie TaHesei 06-
MIMBKY camoJjeTa. lcrmonb3oBaHMe XOJIOAHOTO
pacIibiIeHUsI B 9TOM THUIIe PEMOHTA CHMKAeT 3a-
TpaThl HA TEXHUUYECKOE OOCIY)KMBAHME U COKpa-
IIaeT BpeMs PEMOHTa TPYAHOLOCTYITHOTO 060py-
IOBaHMS.

TexHosiorust 06ja7aeT psSIOM OCOBEHHOCTEN,
OTJIMYAIONINX €€ OT HamboIee 6/IM3KIUX K Helt ra3o-
TEePMUYECKUX TEXHOJIOTMII HAHECEeHUS! METAaJIIOB,
B YaCTHOCTU:

e I pabOThl HEOOXOIUM TOJIBKO CSKAThINA
BO3[IyX U 3JIEKTPOIHEPIUS;

e  HeT HarpeBa M OKMCJIEHUS MeTa/l/la da-
CTUIL ¥ TIOBEPXHOCTH, Hedopmaruii, M3MeHeHUs
CTPYKTYpbl METa/UIOB (TeMIlepaTypa IIOIJI0KKA
menbine 100-150 rpag C);

e  HET BPeOHbBIX M arpecCUBHBIX Ta3oB, Be-
IEeCTB, U3MYYEHUII U AP. OTACHBIX (PAaKTOPOB;

e TeXHOJIOTMYEeCKasl IMPOCTOTa HaHeCeHUs
TIOKPBITUIA.

[IprMeHeHMEe XOJIOMHOTO CIIpesl MIJIsSi BOCCTa-
HOBJIEHMSI IIVMPOKOTO CIEKTPa TPAOULIMOHHBIX U
TepeOBbIX MaTepuayioB U TOBEPXHOCTE, 0CO-
OeHHO aKTyaJIbHO B HETPAAUIIMOHHBIX 00JIACTSIX
MIpVIMEeHEeHMsI, KOTOpPbIe UyBCTBUTEIbHbBI K TeMIIe-
patype mpoiiecca. HekoTopble XapaKTepPUCTUKA
XOJIOAHOTO CIIpesl BKJIIOUAlOT CIIoco6HOCTh 06pa-
30BBIBATD IJIOTHBIE OT/IOKEHMUSI C KpaifHe HU3KUM
KOJIMYEeCTBOM KMUCI0pOa, 6e3 OCTaTOUHBIX PacTsi-
T'MBAIOIIVX HATIPSDKEHMIA, pOCTa 3epeH, 30H PeKpu-
cTajumM3anyy 1 $GasoBbIX MIepexonoB. HekoTopsbie
MaTepuaibl MOTYT ke IOIBEPTaThCs M3MeJbye-
HMIO 3epHAa B HAHOMETPOBbIVi MaciiTab. ITu
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0COOEHHOCTM [eNAlOT XOJOAHBINA CIpeit yHU-
KaJIbHO MOAXOASIIMM OIS pEMOHTA psifa repeno-
BbIX MaTepuasoB, YYBCTBUTEJbHBIX K TeMIlepa-
Type.

Hampumep, repemHsist maHe b 0TCeKa 060pyI0-
BaHus Bl mpepcraBiiseT coboii aHe b JOCTYIIA B
HOCOBOJ1 4YacTM camoJieTa. DTU I1aHeJM CHMMa-
I0TCSl U TlepeyCcTaHaBIMBAIOTCS OueHb yacTo. Ta-
KM 06pa3oM, 3TO MHOTOKpAaTHOe yIajeHue 1 3a-
MeHa KpemnesKHbIX 3JIeMEHTOB BbI3bIBaeT U3HOC OT-
BepCTUi [J1s1 KPeIeXKHbIX 3/IeMEeHTOB. DTU MaHean
SIBJISIIOTCST AOPOTOCTOSIIIMMM, U UX U3TOTOBJIEHUE
MOXEeT 3aHSITb OYeHb MHOro BpeMeHU. IIpu mo-
mouy XI'H BO3MOXHO yOelleBUTh IIPOLecC pe-
MOHTA 3TUX I1aHeselt 6e3 ux 3aMeHbl.

K coxanenuio, Xojg0gHOe HaIlblIeHME — 3TO
TeXHUUYECKM CJIOKHBII CII0COO BOCCTAaHOBJIEHMS
meTajeit UaM OOLIMBKM CaMOJIETa, TPeOYIoUnii
OTpeneNéHHbIX 3HAHUI UM YMEHUI y Crenuaim-
CTOB, TTIO3TOMY OHO He BCerja MCIOJIb3yeTCs B Ka-
YyecTBe OCHOBHOT'O MeToa peMmoHTa. Ho HecMoTps
Ha 0ObEKTUBHbBIE TPYTHOCTU MOKHO COKOHOMMUTD

Ha TeXHUYECKOM OOCIyKMBaHMUM, KOIJa BO3-
MOXXHO COTPYAHMYECTBO C OTpAC/EeBbIM 3KCIep-
TOM.
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TEXHOJIOTUS PEMOHTA HATIPSIDKEHHOM
CTPYKTYPbI OBIIMBKU CAMOJIETA

AHHOmMauusa. B cmamve paccmampusaemcs mMexHOJI02Usl PEMOHINA HANPSAXEHHOL cmpyKmypbl 00WUSKU
camonéma. Ilpusedetvi 8UdbI HANPSXHCEHUS, 8UObI UCNOb308AHUSL.

Knioueeste cnoea: HAnpsa}eHHas cmpykmypa, obwusKa camonéma, asuayuoHHoe nokpelmue, camojiem,

asuayus, pemoxm.

V,ZLOBJIGTBOI)I/ITGHbeIE 9KCIUTyaTallMOHHbIE Xa-
PaKTePUCTUKM BO3OYIIHOTO CyAHA TPe6yioT
MOCTOSAHHOIO Ioadep>XaHusa LIeJIOCTHOCTU KOH-
CTPYKLMM BO3OYIIHOTO CyAHA. BaskHo, uTOGHI pe-
MOHT METa/UIMYEeCKUX KOHCTPYKIIMII ITPOMU3BO-
IWUJICSI B COOTBETCTBUM C HAMIYUIIMMU IOCTYII-
HBIMM METOHAMM, ITOCKOJIbKY HeIpaBUJIbHbIE Me-
TOABI PEMOHTA MOTYT IIPeNCTaB/SATb Herocpe[-
CTBEHHYIO WJIM IIOTEeHLUMAJTbHYI0 OIIACHOCTb.
HanmeskHOCTh camosieTa 3aBUCUT OT KauecTBa KOH-
CTPYKIIMM, a TaK)Ke OT MacTepCTBa, MUCIOJb3ye-
MOTrO IIpM peMoOHTe. [IpoekTupoBaHME pPeMOHTa
MeTa//TMUeCKUX KOHCTPYKIMIT camosieTa OCIOX-
HSIeTCS TpeboBaHMEM, UTOOBI BO3AYIIHOE CYIHO
ObIIO KaK MOKHO Gosee yierkuM. Eciu GbI Bec He
ObLT KPUTUUYECKMM (HaKTOPOM, PEMOHT MOXKHO
Ob1710 OBI TPOU3BOAUTD C OOBIIMM 3aITACOM ITPOY-
HOCTH. Ha mpakTuke peMOHTHbIE PaOGOThI JOIKHbBI
OBITb JOCTATOYHO IPOYHBIMM, UTOOBI BBIIEPSKU-
BaThb BCe HATrPy3Ku ¢ TpeGyeMbIM KO3 duiieHToM
6e30I1aCHOCTM, HO OHM He [O/DKHBI 00/1a7aThb
CJIMIIKOM 6OJIBIION JOMOJHUTENbHON IPOYHO-
cThio. Hampumep, cauiikoM cjiaboe coemuHeHMe
HeJIOITyCTUMO, HO CJIMIITKOM ITPOYHOE COeIVTHEHIE
MOKeT CO3JaTh IOBBINIEHHbBIE HATIPSKEHUS, KOTO-
pbIe MOTYT BBI3BATh TPENMHBI B IPYTUX MECTaXx.
IoBpekaeHMe MeTaIMYECKUX KOHCTPYKIIMIA
CaMOJIETOB YacTO BBI3bIBAETCS KOPPO3Meii, 3po-
3meif, OOBIYHBIMM Harpy3kKamu, a Takke HecuacT-
HbIMM Crydasvu. VHorma mMopuduKanyy KOH-
CTPYKIMM caMoJjieTa TpeOyIoT OOIIMPHOM KOH-
CTPYKTUBHOM mopaboTku. Hampumep, ycTaHOBKa

KPBUIBIILIEK Ha JIETaTeJIbHBIX allllapaTax He TOJIbKO
3aMeHsIeT KOHUMK KPbLJIa KPbUIBILIKOM, HO TaKkKe
TpeOyeT 3HAUUTENbHOTO YCUJIEHUS KOHCTPYKLIMM
KpbIIa, UTOObI BBIAEPKMBATH [TOIMOJHUTETbHBIE
Harpy3Ku.

ABMAlLIMOHHOE MMOKPBITUE, KOHCTPYKILUS CAMO-
JleTa U3 IMCTOBOTrO MeTalyla JOMUHUPYET B COBpe-
MeHHOI aBmauuu. Kak MmpaBuiao, TUCTOBOIM Me-
TaJl/I, U3TOTOBJIEHHBIN 13 AJIIOMUHUEBBIX CIIJIABOB,
MUCTIO/Ib3YeTCsl B CEKIMSX TIJlaHepa, KOTOpble CIIy-
KaT KaK KOHCTPYKIIMeEH, TaK ¥ BHEIIHEe OOIIMB-
KO} camoJieTa, MpPU 3TOM MeTa/UTMYeCcKue 4acTu
COeIUHSIOTCS 3aKJIeNKaMy WU OPYTUMU TUTIAMU
KpeIeXHbIX 371eMeHTOB. JIMCTOBOW MeTasa Iu-
POKO MCIIOJIb3YeTCSI BO MHOTMX TUIIAX CaMOJIETOB,
OT aBMaJIaliHEPOB 0 OJHOMOTOPHBIX CAMOJIETOB,
HO OH TaKkKe MOXXeT UCIT0Ib30BaThCs KaK YacTh CO-
CTaBHOTO caMoJIeTa, HaIIpuMep, B MIPMOOPHOIL Ta-
Henu. JIMCTOBOJM MeTa/lsl MOAy4valoT ITyTeM pac-
KaTKM MeTaJjia B TJIOCKME JIMCThI Pa3anuHoi TOM-
IIMHBI, HAUMHAS OT TOHKMUX U 3aKaHUMBas TJ1aCTU -
HaMM (KYCKM TOJIIMHOI 6Goysee 6 mm mau 0,25
nmroiima). TosmyHa TIMCTOBOrO MeTajia, Ha3biBae-
Mast Kanubpom, Kojebsmercs ot 8 go 30, mpuuem
6onbinit Kanubp o6o3HavaeT 60yiee TOHKUI Me-
Ta/u1. JINCTOBOI MEeTa/UT MOKHO pe3aTh U Crubath
B pasjuuHble GOPMBI.

Cy1ecTBYIOT MHOTOUMCIEHHbBIE ¥ pa3HOOOpa3-
Hble METObl PEMOHTA MEeT/NTMUECKUX KOHCTPYK-
TUBHBIX 4YacTeli camoJjieTa, HO He CyIecTByeT
Habopa KOHKPETHBIX CXeM peMOHTa, MPUMEeHMU-
MBIX BO BCceX ciyuasx. I[Ipobiema pemoHTA
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MTOBPEKIEHHOM CEeKIVM 0OBIYHO pellaeTcs MyTeM
Iy6MMpPOBAaHUS OPUTMHAIBHON IeTanu IO Mpod-
HOCTY, BUAY MaTepuasa u pasmepam. UTo6sl mpo-
M3BECTM PEMOHT KOHCTPYKIIMM, aBUATEXHUKY
HeOoOXOMMO XOpOILIO pa3dbupaThCs B METOmAX U
npuemax GOpMOBaHUS JTUCTOBOTO MeTaia. B 06-
meM, popMoOBaHMe O3HAUYAET M3MeHeHMe (hOPMBI
myTem u3rmnba u hGopmMoBaHMS 1[eJIbHOTO MeTaslIa.
B ciryuae ¢ amioMyHMEM 3TO OGBIYHO JI€/1aeTCs ITIPU
KOMHATHOJ TeMmIepaType. Bce peMOHTHbIe Ie-
Taau uMeT GopMY, COOTBETCTBYIOLIYIO UX yCTa-
HOBKEe Ha MeCTO, IIpeXkae ueM OHM GYIyT IPUKpeI-
JIEHBI K CAMOJIETY M/IY KOMIIOHEHTY.

dopMoBaHIMe MOXKET ObITh OUEHb IIPOCTOI OTIe-
palnueit, Takoii Kak co3gaHue OJHOTO U3ruba Mimn
OJIHOV KpUBO¥, MM 3TO MOXET OBbITh CIOKHAS
omepaius, Tpebyiolmas CI0KHONA KpPUBU3HBI.
Ipexkne uem (GopMyUpoOBaTh AeTalb, aBUAIMOH-
HBIl TEXHUK JOJIKEH IMOAYMAaTh O CJIOKHOCTU U3-
rbOB, TUIIE MaTepuasa, TOIIIMHE MaTepuaa, Xa-
pakTepe MaTepuaja ¥ pasMepe U3roTaBMBaeMoit
meTanu. B GONMBUIMHCTBE C/IyuyaeB 3T (DaKTOPbI
OTIpenessIioT, KaKoii MeTon (GOpMOBAHMUS UCIIONb-
30BaTh. Tumbl (POPMOBaHMS, BKIIOYAIOT TUOKY,
TOPMO3HYI0 (OPMOBKY, pacTsrMBamuyo G¢op-
MOBKY, BaJIKOBYIO ()OpPMOBKY U TIpsimeHue. ABua-
TEeXHUKY TaKKe Heo6XOIMMbI IPaKTUUeCKe 3Ha-
HUSI O MPaBMIBHOM MCITOJIb30BaHUY MHCTPYMEH-
TOB ¥ 0GOPYAOBaHMS, MUCIIOAb3yeMBIX IIpU 06pa-
60TKe MeTasa.

HanpsokeHust B 37ieMeHTaX KOHCTPYKLIMMI

KoHCTpyKIIMs JeTaTeabHOTO afnapara Jo/DKHa
OBITh CIIPOEKTUPOBAHA TAaKMM O00pPa30M, UTOOBI
OHa BbIIEPKMBAJIa BCe HATIPSIKEHMSI, HajaraeMblie
Ha Hee IOJIETHBIMM M Ha3eMHBIMM HarpyskaMu,
6e3 KaKoii-a1Mb0 MOCTOSIHHOI medopMaiiun. Jlio-
00711 MpOM3BeIeHHbIII PEMOHT J0/DKEH BOCIIPUHU-
MaTh HAIPSDKeHUS, IEPEHOCUTD UX Yepe3 BecChb pe-
MOHT, @ 3aTeM BO3BpamaTh MX 0OPATHO B UCXO[-
HYI0 KOHCTPYKIINIO. DTU HATIPSKEHMsT pacCMaTpu-
BalOTCS KaK IPOXOJsInye uepe3 KOHCTPYKIINIO,
MO3TOMY /ISl HUX [O/DKEH ObITh HeIpepbIBHBIN
MyTh, 6€3 pe3KUX M3MEHEeHWUIl IIoIameii morme-
peyHoro ceyeHus Ha 3TOM ITyTH. Pe3kue nsmeHe-
HUS TUIOIIAIM TIOMEePEeYHOTO CEUEeHUSI KOHCTPYK-
MM CcaMoJieTa, IOABEPKEHHOM UMKINYECKUM
Harpyskam MM HallpsSKeHUAM, IIPUBOOAT K KOH-
LEHTpaluy HaIpssKeHui, KoTopas MOXKeT BbI-
3BaTh YCTAJOCTHOE PAacTpecKMBaHMEe U B KOHEU-
HOM MTOre paspyiieHne. IlapanyHa Ui BbIGOMHA
Ha ITOBEPXHOCTM CUJIBHO HAaIIPSIKEHHOTO KycKa
MeTa/l/la BbI3bIBAET KOHIIEHTPAIMIO HAIIPSIKeHMI
B MecCTe MOBPEeXKIEeHMs U MOKET IMPUBECTU K BbI-
Xomy nmetanu u3 cTposi. Cuibl, meiicTByoIMe Ha

BO3/[IyIITHOE CYJHO, HEe3aBUCMMO OT TOTO, HaXo-
IUTCS IV OHO Ha 3eMJIe MJIM B II0JIeTe, CO3Al0T TsI-
HyIllMe, TOJKAloIiye WM CKPy4YMBalolue CUJIbI
BHYTPU Pa3/JIMYHbBIX 3JIeMEHTOB KOHCTPYKI[UM BO3-
OyurHoro cygHa. Iloka camojieT HaXxoAUTCS Ha
3emJjie, BeC KpbUTbeB, (hb103ejIsKa, ABUTraTeNeil u
oIlepeHMs 3aCTaBJISIET CMUJIbI BO3e/iCTBOBATh BHU3
Ha KOHIIbI KpblJIa ¥ CTAOMIM3aTOPA, BIOJIb JIOHKE-
POHOB M CTPUHIEPOB, a TaKKe Ha MepebopKu U
onaayoKu. DTU CUJIbI TIepealoTCs OT 3JIeMeHTa K
3JIeMEHTY, BbI3bIBAs CUJIbI M3rMba, CKPYUMBAHMS,
BBITSITMBAHMSI, CCKaTUS U CIBUTA.

Korma camoJieT B3/1eTaer, 60JIbllIast Y4aCTh CUJI B
(ro3espKe MpPOJOIIKAET AEiICTBOBATh B TOM K€
HaIlpaBJeHUM; U3-3a IBUKEHUS caMoJieTa UX UH-
TEHCUBHOCTb Bo3pacTtaeT. OgHAKO CUJIbI, EeiCTBY-
I0II/ie Ha 3aKOHIIOBKM M ITIOBEPXHOCTM KpbLIa,
MMEIOT Oo6paTHOe HampaB/ieHle; BMECTO TOrO
YyTOGbI OBITh HUCXOIALIMMM CUJIAMM Beca, OHU
CTAHOBSITCSI BOCXOISIIMMMU CUJIAMU ITIOJbEMHOM
cubl. [logbpeMHble CUIBI CHavanaa BO3AEICTBYIOT
Ha OOIIMBKY M CTPUHTEPHI, 3aTEM IepeaaloTcs Ha
HepBIOPHI M, HAKOHEII, IlepealoTCs yepe3 JTOHKe-
POHBI JIJIsI paciipefesienus no ¢Gio3enssky. Kpbuibs
3arn6aloTcs BBepX Ha KOHIIAX U MOTYT CjIerka Tpe-
1eTaTh BO BpeMs moJieta. ITOT U3rub Kpblia He
MOKET OBITh IMPOUTHOPUPOBAH ITPOM3BOINUTEIEM
IIpY epBOHAYAILHOM IIPOEKTMPOBAHMM U KOH-
CTPYKLMY U HE MOKET ObITh MMPOUTHOPUPOBAH BO
BpeMsI TEeXHMYECKOTO OOCTyXKMBaHUS. YOUBU-
TeJIbHO, KaK KOHCTPYKIIMSI CamoJieTa, COCTOsIIas
M3 KOHCTPYKTMBHBIX 3JIEMEHTOB M OOIIMBKH,
SK@CTKO CKJIEIIAaHHBIX WM CKpeIIeHHbIX 60/ITaMu,
Takas KakK KpbUIO, MOXKeT M3rubaThCsl WIMU [eii-
CTBOBAaTb TaK CUIbHO, KaK JIMCTOBAs MPYKMHA.

He3HaunTepbHbIe TTOBPEKIEHMUS BHEITHEN 00-
IIMBKY CaMoJieTa MOXXHO YCTPaHUTh, HAJIOXKUB 3a-
MJaTKy Ha BHYTPEHHIOI YacTh MOBPEXIEHHOTO
qmucrta. B oTBepcTie, o6pa3oBaBIieecs: B pe3yilb-
TaTe yoajJeHusl TIOBPEXIEHHOrO ydJacTKa o06-
IIMBKM, HEOOXOAMMO YCTAHOBUTb 3aJMBHYIO
mpo6Ky. OH 3aThIKAeT OTBEPCTHE U 06pa3yeT IJIaj -
KYI0 BHEIIHIOIO TTOBEPXHOCTb, HEOOXOIUMYIO JJIsI
aspogMHaMMUeCKOli TUIaBHOCTM camoseTta. Pas-
Mep 1 ¢opMa 3aIlIaTKM B LEJIOM OIPeIesISIIOTCS
KOJIMYECTBOM 3aKJIEINOK, HeOOXOAMMBIX TIPU pe-
MoHTe. Ecii He yKa3aHO MHOEe, pacCUMThIBAETCS
Heo6X0aMMOe KOJMUECTBO 3aKJIEIMOK, MCIIONIb3Ys
dbopmyny 3aknenku. Vi3roraBiamBaeTcsl HAKIagHas
TUIaCTMHA U3 TOTO Ke MaTepuasia, YTo U UCXOaHas
OOIIMBKA, M TOV K€ TOJIIMHBI WIN CJIeAyIoNIei
GOJIbIIEeIT TONILMHBIL.

daxkTopamMu, onpeaesIOMMU METOIbI, KOTO-
pble ciaemyeT UCIIOAb30BaTh IIPU  PEMOHTE
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OOIIVBKY, SIBJSIIOTCS IOOCTYIHOCTh IOBPEKAEH-
HOT'O yYacTKa M MHCTPYKIIUY, COIEPXKAIINECS B PY-
KOBOJICTBE I10 TEXHUUECKOMY OOCTY;KMBAHUIO BO3-
OymiHoro cymgHa. OOIIMBKA Ha OOJIBIIMHCTBE
YYaCTKOB caMoJjieTa HeJIOCTYITHA JjIs1 PEMOHTA U3-
HYTPM U U3BeCTHA KaK 3akpbITasi obmmBka. O6-
IIMBKA, JOCTYIIHAs C 06eMX CTOPOH, Ha3bIBaeTCs
OTKPBITO¥ OGIINBKOIA.

OO6BIYHO PEMOHT OTKPBITOI OOIIMBKM MOXKET
OBITD BBITIOJHEH 0GbIYHBIM CIIOCOO0OM C MCIIOIb30-
BaHMEM CTaHIapPTHBIX 3aK/IEII0K, HO IIPY PEMOHTE
3aKpBITOV OOIMIMBKY HEOOXOIMMO MCIIOJIb30BATh
KaKO¥i-IM00 TUII CITeIIMaIbHOTO Kpereska. TOUHbIi

THUII, KOTOprf/I 6y,U,ET MCII0J/JIb30BAaTbLCA, 3aBUCUT OT
TUIIA IIPOM3BOAMMOIO PEMOHTAa U pEKOMEH,ELaL[I/Iﬁ
MMpON3BOANUTEJIA BO3AYIUIHOI'O CyagHa.
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CJIEIIIIOB PomaH AHapeeBuUY
CTyAeHT, JJOHCKOV roCyJapCTBEeHHbIN TEXHUYECKUI YHUBEPCUTET,
Poccus, r. PocToB-Ha-[oHy

Hayunblii pykosodumesnv — cmapwuti npenodasamens [JoHCK020 20Cy0apCcmeeHH020
mexHuueckozo yHusepcumema Hadonuwnckuti FOputi Bacunvsesuu

VMHHOBAILIMOHHBIE PA3PABOTKIA
B ITIPOTUBOOBJIEAEHUTEIBbHOM CUCTEME BO3/IVIIIHBIX CYIOB

AHHOmMauus. B cmamee paccMampusamcs cospemeHHble pa3padomku U Hogble MUN08ble peweHus Npomu-
8000J1e0eHUMebHOLL cUCmeMblL 8030YWHBIX CY008 2paXCOaHCKOLl asuayuu.

Kntouesnie cnosea: npomueoo6neaeHumeﬂbele cucmemol, camosiem, be3onacHocmes noJsziemos, pa3pa6oml<u 8

asuayuoHHoli cepe.

Bos,uymHoe cynHo (BC) skcnumyaTupyercs B TS-
>KeJbIX aTMoCchepHbBIX yeIoBUsIX. Ha ieTaTesb-
HBIi afmapaT BO3JeiCTByeT MHOXeCTBO (aKTo-
POB, BAMSIIOLIMX Ha €r0 XapaKTepPUCTUKHM, a CaMOoe
rJ1IaBHOe — Ha 6e30I1acHOCTb rosieTa. ObecreueHne
6€e30ITaCHOCTY MOJIeTa, 0OCOGEHHO B CJIOKHBIX Me-
TEOpOJIOTUYECKUX YCJIOBUSAX, B TOM UMCJie B YCJIO-
BUSIX OOJefeHeHUs] TPeNCTaB/IsIeTcs] OIHOW U3
Ba)KHeNMINMX 3aJla4 COBpeMeHHO apuauum [1].

Cepbe3sHoe BiusiHue Ha BC oka3biBaeT addext
obsieleHeHNs ero pabounx MoBepxHocTeii. [leno B
TOM, YTO KaIlJiM BOMbI, HaxXopsllyuecs B aTMO-
chepe, MOryT HpeOBIBATh B IE€PEOXIAKIEHHOM
BUZE, IPM 3TOM COXPaHSS XUIKOE COCTOSIHME A0
HU3KMX MMUHYCOBBIX TeMIIepaTyp. B oCHOBHOM IO-
IaBJISIOIee KOIMUECTBO MepeoxIakaEHHOM BOObI
COIEePKUTCSI UMEHHO B 00JIaKax, B BUIE JOXKIS U
MOKpOro cHera. OCHOBHas OMaCcHOCTb — MPU KOH-
TaKTe Karejab BOJbI C IOBEPXHOCTSIMMU JieTaTellb-
HOTO afnmnapara HauyMHaeTCs MPOoLecc KPUCTaIIn-
3alMU KUIKOCTU, YTO B KOHEYHOM UTOTe MPUBO-
INUT K 00pa30BaHMIO CJIOS JTbA HA IMOBEPXHOCTSIX
BC. Takomy omacHoOMy IpoIieccy, Kak obJeneHe-
HMUe, TIOABEPKEHbI CIeAyIol/e TOBEPXHOCTY BO3-
IYITHOTO CYAHA: TIepegHMe KPOMKM KPbLIa, CTa0u-
JM3aTopa M KW, JIOMACTU U BTYJAKU BO3IYIIHBIX
BMHTOB, BO3IyX03a60PHUKM HOCOBOI 4acTu Qro-
3eJIsKa, a Takke Jpyrue yCTPoMCTBa, BBICTYIIAIO-
1ye B IMIOTOK BO3JyXa.

O6pa3oBaHMe /IO JIba HAa TIOBEPXHOCTSIX
HeTaTUBHO BJMSET Ha a’poJuHaMuueckue CBOM-
CTBa JieTaTeJIbHOTO amnmnapara. CieacTBueM o6Jie-
IleHeHUs CTaHOBUTCS yBeaudeHue maccel BC, a
TaKkke Ipyrue 6ojee cepbe3Hble HeskelaTeabHbIe
sBiaeHusi. Hampumep, wu3MeHeHUe MPObUIS

KpbUIa, YTO B CBOIO Oouepenb MPUBOIUT K POCTY
a3pOIMHAMMYECKOTO COITPOTUBJIEHNS, BOSHUKHO-
BEHMIO MECTHBIX CPbIBOB IOTOKA. B aBMalMOHHOM
MpaKTUKe M3BECTHBI TPOUCIIECTBUS U Jake KaTa-
cTpodbl, KOTOpbIE MPOU3OILIM BCAEACTBUE BO3-
HUKHOBEHMS JaHHOTO 3¢ deKTa.

Iisg Toro, 4ToOBI CcAejaTh MHoJjieT 6ojiee Ge3-
OTIACHBIM M HEYSI3BMMBIM K ITOC/IEICTBUSIM 3aJie-
IeHeHMs], BO3AYIIHbIE CyIHA OCHAIIAIOT CITeIM-
aTbHBIMM CHUCTEMaMM CUTHAJM3aIMKu objemeHe-
HUga un HpOTI/IBOOG]Ie,ELeHI/ITEJIbHI)IMI/I cucreMamMm
(TIOC) st 3amMThI OT 06Mep3aHus Hanboee 3Ha-
YMMBIX U YSI3BUMBIX IIOBEPXHOCTEI T1aHepa [2].

Obecneuenne 3(PGEKTUBHOCTM ¥ MCIIPABHOIM
PpaboTOCIOCOGHOCTY  TIPOTHUBOOOGIEIEHUTEILHOI
CUCTEMBI TIpeJICTaB/IsIeT cOO0I OIHY U3 Haubosee
aKTyaJbHBIX MpPO6JEM M 3a7ad4 COBPEMEHHOTO
KOHCTPyMpoBaHus camoiieTa. KauectBo u sdpdex-
TUBHOCTb Pa6oThl [TIOC HermocpeaCTBEHHO BINUSIET
KakK Ha TSIy IBUTaTesis, TaK ¥ Ha YCTOIYMBOCTD Jie-
TaTeJIbHOIO alIapara B nosuere [3].

B noc/ieiHee BpeMst BeIyTCS aKTUBHbIE PAGOTHI
10 CO3JaHMUIO TIPUHITUIIMAIBHO HOBBIX U YCOBEP-
IIEHCTBOBAHMIO Y)K€ MMEIOIIMUXCS CUCTEM CUTHA-
JIU3AIMU U TPOTUBOOGIEIEHUTETbHBIX CICTEM Ca-
MoJieTa. DTU MEPOTIPUSITUSI TTPOBOASITCS C II€/IbI0
MOBbIIIeHNST 9P GHEeKTUBHOCTM pabOThI CUCTEMBI, a
TaKKe CHIDKeHMS Beca.

OnHOJ 13 MHHOBALMOHHBIX paspaboToK B 00-
JIaCTV TIPOTUBOOGIEIEHEHUST CAMOJIETA CTANIA CU-
CcTeMa, CKOHCTPYMPOBAaHHAsI KaHAACKOV KOMIIa-
Hueii Podium Aerospace. lTaHHast KOMIaHUSI U306-
pesa MajorabapuTHYIO ONITUYECKYIO0 CUCTEMY, KO-
TOpasi UMeeT CIIOCOOHOCTh OOHAPYKMBATb KOPKY
nb1a, 06pasyoIycs Ha TeTasIxX
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MepBOCTEIIEHHOM BaXHOCTM TYypOOPEaKTUBHOTO
nBuratens. HoBas cucrema ocHoBaHa Ha LED-
MU3yyaTeNs X M I03BOJISeT MWIOTaM CBOeBpe-
MEeHHO OBJIaJieBaTh MH(OpMaleit o Hauase MosiB-
JIeHUs JeJTHO KOPKM B IBUTATEISIX.

JTa cUcTeMa KaHaJiCKOV KOMITaHUM MpeJicTaB-
JisieT coboii Mapy HAKJIOHEHHBIX OPYT HABCTpeuy
npyry LED-usmyuateneit u dorogmona. uompl
MIPUKPBITHI CBETOITPOITYCKAIOIMM MaTepuajioM, B
TO BpeMsI Kak CBeTOBbIe U3J/TydaTe/ i yCTaHOBJIEHbI
TaK, YTOOBI ITPY HOPMAJIBHBIX YCIOBUSX UX CBETO-
BO€ M3TyyeHMe TMPOXOOMUJIO CKBO3b IPO3payvyHOe
okouiko. I[Ipu Hauvase npouecca KpUCTaUIM3aLun
Ha TTOBEPXHOCTY OKOIIIKA U3TyUYeHMs CBETOIMO/IOB
OymeT OoTpaskaTbCs B CTOPOHY (doTommoma, U Cu-
cTeMa HaIllpaBUT CUTHAJ B KAOMHY IKUIIaKa 06 06-
pasoBaBieMcst 06eeHeHUN.

Ha paHHbI/i MOMEHT B aBMallMy HACUMTHIBAIOT
YyeTbIpe OCHOBHBIX TUIIA ITPOTUBOOOJIEIEHNUTETb-
HbBIX CUCTEM : 3JIeKTPUUECKUI, XMMMUUECKHIL, MeXa-
HUYECKUI1 1 BO3AYIIHO-TEIJIOBON. B mepBOM cCity-
yae obeneHeHNe YOAISIETCS 3IeKTPUUeCKUM
HarpeBOM TOKOIIPOBOISIINX HUTe, KaK ITpaBuiIo,
COCTOSIIINX U3 HUXpOMaA — CIIJIaBa, COCTOSIIIEro 13
HUKEJS,, XpOMa ¥ APYTUX N00aBOK. XMMUYECKUIA

TUI TPOTUBOOOJIEJEHUTETBHBIX CUCTEM ITOAPA3Y-
MeBaeT pacrnblieHNe Ha KPbUIO B [0JieTe TPOTUBO-
00J1eIeHUTE/IbHOTO peareHTa, B KauecTBe KOTO-
POTO 06BIYHO ITPUMeEHSIETCS CTUPT. MexaHnuecKast
cUcTeMa TIpeIIoaraeT yCTAHOBKY Ha OOIIMBKE
He6OJIBIINX Ta30BbIX 06bEMOB, KOTOPBIE B IT0JIETE
HATIOJHSIOTCST C’KaThIM BO34yXOM, Pa3oyBalOTCs U
YHUYTOXAIOT KOPKY KPUCTAJIN30BAHHON BOMBI.
HakoHel, mpu BO3OyIIHO-TEILUIOBOM TUIIE CU-
CTEMBI B CITelMabHbIe TPYOKY B KPbUIe MOJAETCS
HarpeThiii TOPSIUNii BO3AYX OT CUJIOBBIX YCTaHO-
BOK, UTO IIPUBOAUT K MCUE3HOBEHUIO 06Pa30BaB-
uieiics aenssHOM Kopku. Kaxknas us mpencraBiieH-
HBIX BBILIE CUCTEM MMeEeT CBOM MPEUMYILECTBA U
HenocTaTku. CTOUT OTMETUTb, YTO B TPKAAHCKOM
aBMallMM IIMPOKOe paclpoCTpaHeHUe TMOMyINIT
anextpudeckuii Tuna I10C.

Tak, Hanpumep, B Hauase 2019 roga 'epmaH-
ckuit aspokocmuueckuii 1eHTp (DLR) obHapomo-
BaJI MHGOPMAIIMIO O CO3TaHUM U HavaJIe IPoBee-
HUSI UCIIBITAHUIT HOBOJ IMPOTUBOOGIEIEHUTEb-
HOI CUCTEeMBbI CaMOJIETOB, OTHOCSILENCS K 37eK-
TPUYECKOMY THUITY, KOTOpast O3BOJIUT 6OPOTHCS C
3ajefeHeHeM paboumx MOBEPXHOCTEN BO3TYII-
HOTO Cy/IHa.

Puc. VictibITaHMs IPOTOTUIIA HOBOJ MIPOTMUBOOGIIeJeHUTeNbHOM cucTeMbl DLR

Kaxk coob6maet Intelligent Aerospace, B OCHOBe
MHHOBAIMOHHO CHUCTEMBI JIekaT

TOKOIIPOBOAANIME  YIJIEBOJIOKHA. YTI/1€BOJIOKHO
MOHTUPYETCA K nepe,uHeﬁ YaCTU KPOMKM Kpbljia U
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COeqUHSEeTCS TPOBOAAMU K OGOPTOBOMY WMCTOY-
HUKY IuTaHus. Ilpy nopade 3/1eKTPUYECKOTO
HaIpspKeHMST IPOUCXOIUT BblJe/IeH)e SHEPTUM B
BUJIe TeIlla, pacTaliMBasi JIesiHOI HajleT Ha Ile-
penHelt KPOMKU KpbLIa.

HpI/IH]_[I/IHI/IaT[I)HI)IM OT/INYMEM YIJIEBOJIOKOH-
HbIX CUCTEM OT 3JIEKTPpUUYECKUX, B KOHCTPYKIUU
KOTOPBIX UCIOJIb3yeTCSI HUXPOMOBAs MPOBOJIOKA,
SIBJISIETCSI MEHBIIIasi Macca ¥ YHepronoTpebieHne.
Kpome ToOro, pa3paboTaHHasi HeMEIKUMU yue-
HBIMM CUCTeMa MMeeT GOJIBIIYI0 MeXaHMUeCKYIO
MPOYHOCTh, YTO TAK’K€ MOXXHO OTHECTU K IOCTO-
MHCTBaM JaHHOI cucTeMbl. [lepBble IPOAYBOUHbIE
UCIIBITAHMSI B XOJOLHOV a3poIMHAMMYECKOil
Tpybe B yUIOBMSX 06pa30BaHMS JIbJa MTPOIEMOH-
CTPUPOBAIU BBICOKYIO 3¢(DEKTUBHOCTD YII€BOJIO-
KOHHOI1 TPOTUBOO0OGIeIeHUTENbHOI CUCTEMBI [4].

TakuM 00pa3’oM, MOIEpHM3ALNsI POTUBOO6-
JleJeHUTENbHBIX CUCTEM He TepsieT aKTyaJbHOCThb
M 1O ceil [IeHb, aKTMBHO BeAyTCS DPAabOTHI IO

CO3[aHMI0 HOBBIX U YIYUYLIEHUIO CYIIECTBYIOLINX
TUTIOB CUCTEMBI.
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POJIb CTABUJIN3ATOPA B COBPEMEHHOI ABUALIVU

AHHomauun. B cmameoe paccmampuseaemcs 0e30nacHocmy nonémos u POJ1b MEXHUUYECKUX HEUCHPGGHOCYHEI:I 6
Hetl, npueeOEHa cmamucmuka npoucwecmeu&, packpsleaemcs I’lpO6fl€M(1 8WIHOCMU cma6u11u3amopa camonéma,
€20 ynpasJjieHus, a maxkie cuydau aeuanpoucwecmeuﬁ no npuduHe e2o HEUCI’IPGGHOﬁ pa6omb1.

Knirouessie cnoea: cma6wzu3amop, camoném, asuanpoucuiecmeus.

pobsieMbl 6€30ITaCHOCTY TI0JIETOB BO3HUKIIM C

MOMEHTA IepBOro MOJieTa Ha BO3TYLIIHOM
Cy[He, MMEHHO C 3TOr0 MOMEHTa BO3HMK/INM pas-
JIMYHbBIE Teopuu obecrieyeHus 6€30MacHOCTU I0-
netoB. CliemyeT OTMETUTh, YTO HECMOTPS Ha TO,
YTO TOJIHOE HeNOMYIIeHe aBUalMOHHBIX ITPOWC-
IIECTBUI SIBJASIETCS KpajiHe >XejaaTeJbHbIM, O0-
6utbest 100% ypoBHS 6€30MacHOCTY MPaKTUUECKU
HEeBO3MOXHO. HecMOTps Ha Bce IpeAIpuMHUMae-
Mbl€ YCUJIUS 110 TIPeOTBPAIeHNI0 OTKIOHEHUIT U
OIIMO0K, OHM BCe Ke GYIOYT IMPOUCXOINUTh, TaK KaKk
J100ast MICKYCCTBEHHO CO3[aHHas cucTeMa, 0CO-
OEHHO CBSI3aHHAs C YeJOBEYECKONM mesTelbHO-
CTBHIO, HE MOKeT CUMTAThCS 6e30I1aCHOIA, T.e. CBO-
60OHOI OT pucka. XOTS aBMAKOMIIAHUU U

OTKa3bl TEXHWKM (5)
45%

aBUACTPOUTEbHbIE KOHIIEPHBI COBEPIIEHCTBYIOT
cucTeMbl 6€30TaCHOCTH, CIMCOK aBMaKaTacTpod
€XerofgHO TMOIIOJHSIeTCSI HOBBIMU IPOUCLIECTBU-
avu. Crtatuctuka (puc. 1) cocrossHust 6e301macHo-
CTU TOJNIETOB B ypajibckom MTY PocaBuanum B
nepsom nonyroauu 2020 moka3bIBaeT, 4TO pac-
npejeseHne OCHOBHBIX IPUYMH aBUALMOHHBIX CO-
ObITHIT, mpoucinenmmux B 2020 romy, mpeacTaBIeH-
HBIIi Ha PUCYHKe 1, CBUIETENIbCTBYET 00 yBeIMue-
Huu Ha 40% uycia coGbITUI, CBSISAHHBIX C OTKA-
3aMlM aBUAIMOHHON TeXHUKU. Pe3ynbTaT aHa/in3a
MTOKa3bIBaeT BeCbMa HEYyTeIIUTeabHble HUMPBI U
TpebyeT maJbHEeIINMX paboT B JAHHOM HarpaBJie-
Huu [6].

Owmbru suunamei WinienepHo-

BC (1) asMauuonHas cnymba
9% (1)

9%

Hasemubie cnymbel
(vpome UAC) (4)
36%

Puc. 1. CtatucTMKa MpOUCIIECTBUI

Kak MOXHO BUIEThb, OTKa3 B paboTe TeXHUKU
SIBJISIETCSI JOCTATOYHO pacIIpOCTpaHEHHO IpUUn-
HOJ, XOTb Ilepe[ B3JIETOM CaMOJIET U IMPOXOIUT
TEXHUYECKUI1 OCMOTP U NOATOTOBKY. Hafg€KHOCTh
(YHKIIMOHANBHBIX CUCTEM BO3AYIIHOTO CyIHA U

ero CUJIOBOI YCTaHOBKM, OKa3bIBaeT HeIoCpes-
CTBEHHOE BIMSIHNE Ha 6e30MacHOCTh ITOJIETA.
OTKasbl, BO3HMKAIOII/E B IOJIETE, CO3AAI0T
yIpo3y 6e30MMacHOCTM €ro BBITIOJHEHMsI, a Heuc-
MPaBHOCTH, BBISIBJIEHHbIe Ha 3eMJie, YIJIUHSIOT
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cpoku npusefieHus BC B ucmpaBHOe COCTOSIHUE U
MOTYT OKa3aTbhb KOCBEHHOe BausgHue Ha BIl, koTo-
poe 3aKk/yaeTcsl B TOM, YTO MHXXeHepHO-TeXHU-
YyeCcKuit mepcoHasl, yCTpaHss HeUCIIPaBHOCTH, MO-
SKeT HOMYCTUTH OIIMOKM, CJIEACTBMEM KOTOPDIX SIB-
JITIOTCS OTKa3bl B mosiéte. K TakuMmM ommbram Mo-
TyT NIPUBOAUTb HEOCTATOUHbIE 3KCILTyaTaLMOH-
Hasl TeXHOJIOTUYHOCTb, KOHTPOJIe- ¥ PEMOHTOIPU-
TOJHOCTb, B COBOKYIIHOCTM XapaKTepusymwliue
CTemeHb 3KCIUTyaTal[MOHHOTO coBepiueHcTBa BC.
OmmMo6KM MHKeHEePHO-TEXHUYECKOTO COCTaBa MO-
TyT BbI3BaTh OTKa3bl TEXHUKU WJIU TPUBECTU K
ommbKaM KuITaxka B moyete. K umMcy sTux xapak-
TEPUCTUK OTHOCSITCSI XapaKTePUCTUKU YCTOMUM-
BOCTU U YIIPABISIEMOCTU, XapaKTE€PUCTUKU CUCTEM
oTobpaskeHust MHPOpMAaLK, CTEIIEHb aBTOMAaTH -
3alMM YIIpaBJIeHUs] CAMOJIETOM — T. €. Te XapaKTe-
PUCTUKM, KOTOpbIe OMpeNesiioT KauyeCTBO KOH-
TakTa (MHTepdeiica CBSI31) MeXIy sKumaskem 1 BC
Npu peanusauuy B TIOJETe YIPABISIOUIe Aes-
TeIbHOCTU 3KuIaxa. YrpasneHue BC mpeacras-
JisieT co60¥i OpraHMuecKoe eIVHCTBO BOCIIPUSTHS
M aHa/IM3a MOCTyMawilei nHbopmaluu o mnapa-
MeTpax ITOJIETa U COCTOSIHMM OObeKTa yIpaBiie-
HUSI, IPUHSATUSI PellleHUST U YIPaBSIOUUX Aei-
CTBWUIA, HAIIPaBJIEHHbIX HA €T0 peanusamnuio [5].
OpHOM 13 BasKHENIIMX KOHCTPYKIMIA JIaliHepa,
OTBeyvalolleli 3a ympaBjieHne CaMOJIETOM SIBJISIETCS
orepenne, ero 3QPEeKTUBHOCTb B 3HAUUTEIbHONM
CTeleHM 3aBUCUT OT PacCIiOIOKeHMs Ha caMoJieTe.
JKenaTenmpHO, UTOOBI Ha BCEX PEXMMAxX IOJETa

oTiepeHMe He TOManaao 66l B 30HY MOTOKA, 3aTOP-
MOKEHHOTO KpbUIOM, TOHAOJAaMM JBUTATeNe,
dro3ensskeM MM IPYTMMM YacTSIMM CaMoJieTa.
Bonbiioe Banusinue Ha 3PpGHEeKTUBHOCTb ONEepeHMsT
OKa3bIBaeT ¥ B3aVIMHOE PacIIOI0>KeHYe ero yacTeii
BOuTO.

CTabminsaTtop — 4acCTb KOHCTPYKLMM XBOCTO-
BOT'O OIlepeHMsI CaMoJIETa, B 3aBUCUMOCTH OT KOH-
durypanum, MoxxeT pacIosaraThcs Kak Ha 3af-
Hell, TaK ¥ Ha IepeJHei YacTy jIeTaTeJIbHOro amn-
mapaTta M uMeTh pasnuuHble ¢opmsl. [Ipencras-
nsieT co6oil a’poAMHaMMUECKyl0 IIOBEPXHOCTD,
MpefHa3HAUEHHYI0 [l obGecrieueHusi MPOJO0iIb-
HOJi yCTOMYMBOCTHU U yIipasisiemocTu JIA. Ota 3a-
Jlaya pemraeTcss o6pa3oBaHMEM Ha TIOBEPXHOCTU
IlepeMeHHbIX I10 BeJIMUMHE ¥ HallPaBIeHUIO a3po-
JMHAMMUUYeCKMUX CIJI, He0OXOAVIMBIX [IJIS obecreue-
HUS 3aaHHBIX PEXXMMOB I0JIETA.

XBOCTOBO€E OIlEpEHME COCTOUT U3 HEeMOIBUXK-
HOT'O WJIY [IepeCcTaBHOrO (C M3MeHSIEMBIM B IIOJIETe
YIJIOM YCTAHOBKM) CTAOUIN3aTOPOM C PYJISIMU BBI-
coTbl. Takas cxeMa XxapakTepHa Jj1s1 60IbIIMHCTBA
COBpPEeMEeHHBIX CaMOJIETOB C JO3BYKOBOI CKOPO-
CThIO nonéTa [1].

Tak B camosnéte TY-204-300 ucmosib3yeTcsi CTa-
6unM3aTop, CIOCOOHBI M3MEHATh YIoJa YCTa-
HOBKM B IOJIETE C NTOMOILbIO IPUBOLOB YIIpaBJe-
HUSI U 3aKpeIIEHHBIN B XBOCTOBOI 4acTu (ro3e-
JIsKa TIOCPeJiCTBOM NPUBOMOB YIIPaBAeHUS U Y3-
JIOB HaBeCKM cTabumsaTtopa (puc. 2).

Puc. 2. Crabunmsarop camosnéra TY-204-300

Ero ympaBjieHyue IIPOMCXOOMUT 3a CUYET KOM-
IVIeKCAa MEXaHMYeCKOro, I'MApPOMEeXaHUUeCKOro,
3JIEKTPOTMIPABINYECKOTO,  3JEKTPOMEXaHUUe-
CKOT'O U 3JIEKTPUUYECKOr0 000pymoBaHmsI, Ojisl 60-
Jiee BBICOKOV HaMIEKHOCTH, BK/TIOUAIOIIETO B CEOsI
TPM HE3aBUCHUMbI€ CHCTEMBbI YIIPABIEHMS.

OTK/IOHEeHME CTabuIM3aTopa OCYIIECTBIISIETCS
MIPMBOJOM CTabMIM3aTOpPa, COCTOSIIIUM U3 TpPeX
OTHOKAHAJIbHBIX TUIPOMEXaHUUECKUX HEOOpaTH-
MBIX pYJIEBBIX IIPUBOJOB ITOCTYIaTeIbHOTO Aeii-
CTBUSI, IBYXKaHAIbHOTO 3/IeKTPUUYECKOTO ITPUBOAA
aBTOMATUYECKOI 6aJaHCUPOBKY U MEeXaHUUYECKOIi
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MPOBOAKM, CBSI3BIBAIONIEI py/ieBble MPUBOABI C
MeXaHM3MOM 6aTaHCUPOBKMA [2].

DOyHRUUN

TopM30HTANIbHBIN CTAGUIN3ATOP UCTIONb3YeTCS
IS ToAAepsKaHusl TPOIOJIbHOTO 6GajaHca WIn
ImuddepeHTa caMolieTa: OH OKa3bIBAeT BEPTHU-
KaJIbHOE yCUJIe Ha TAKOM PacCTOSIHUM, YTO CYMMa
MOMEHTOB TaHTa)ka OTHOCUTEJIbHO L[eHTpa TsKe-
CTU paBHa HYJO. BepTukanbHas cuia, mpuiarae-
Masl CTabMUIM3aTOPOM, M3MEHSIETCS B 3aBUCUMO-
CTM OT YCJIOBUIA TT0JIeTa, B YaCTHOCTH, B 3aBUCUMO-
CTU OT Ko3ddulMeHTa MOTbEMHOM CUJIBI CAMO-
JleTa ¥ OTKJIOHEHMST 3aKPbIIKOB, KOTOPbIe BIAMSIOT
Ha TOJI0KeHMe 1[eHTpa [aBjJeHus, a Takxke TMOJ0-
>KeHMeM IeHTpa TSXeCTU caMmosieTa (KOTOPbIi 13-
MeHSIeTCsI B 3aBUCUMMOCTHM OT 3arpy3Ku camoJieTa u
pacxona TOIiMBa). TpaHC3BYKOBOI MOJET Mpeab-
SIBJIIET 0COOble TPeGOBaHMS K TOPU3OHTATbHBIM
cTabuiusaTopaM; KOTIa MeCTHas CKOPOCTh BO3-
Iyxa HaJl KpbUIOM [AOCTUTaeT CKOPOCTU 3BYKa,
MPOMCXOIUT BHE3AITHOE IBIWKEHME 33 LIEHTPOM
JlaBJeHMs.

Ipyrast poJib TOPU30HTAIBHOTO CTa6MIM3aTOPa
—  obecrmeunBaTh IPOIOJbHYIO  CTATUUYECKYIO
YCTOMYMBOCTb. YCTOMUYMBOCTb MOXHO OIlpefe-
JIUTb TOJBKO TOT[1A, KOTJa aBTOMOOWIIb HAXOAUTCS
B 0aJlaHCUMPOBKE; 3TO OTHOCUTCA K TEHAEHIUU
BO3[IYIIHOTO Cy[IHA BEPHYTHCS B cOATaHCHMPOBAH-
HO€ COCTOSTHME, eC/I OHO HapylleHo. JTOo Moaaep-
KMBaeT TIIOCTOSIHHOE TIOJIOKeHMe camoJieTa C
HeV3MEHHbIM yIJIOM TaHTa)Ka [0 OTHOLIEHUI0 K
BO3[IYIIHOMY ITOTOKY 6€3 aKTMBHOTO yYaCTHUs -
sota. [y o6ecreueHNs CTaTUUECKOM yCTOMIMBO-
CTU caMoJieTa C OOBIYHBIM KPbIOM HEOOXOIMMO,
YTOOBI IIEHTP TSDKECTM CaMoJieTa HaXOAMIICS BITe-
peny LeHTpa JaBJeHus, TIO3TOMY CTabuIn3aTop,
PAaCIIOJIOKEHHBIN B 3aIHEI YacTy caMoJieTa, OyaeT
C03[aBaTh IMOAbEMHYI0 CWUJly B HalpaBJIeHUU
BHU3.

TakuM o06pasoM CTaGUIM3aTOP XBOCTOBOTO
YIpaBIeHUs SBISIETCS BaKHOM 4YacTbio AJisl 6e3-
OIACHOTO TOJIETA JieTaTeIbHOTO anmapaTa U ero
OTKa3 TMPUBOAUT K HEMOMNPaBUMBIM MOCIe]-
cTBUSIM. Tak, cormacHO MMHUCTEpPCTBY TpaHC-
nopta Poccuiickoit ®emepaiiny, Katactpoda 2004
roga camosiera Uin-86 KA-86060 Moria 6bITh 06Y-
CJIOBJIEHA WMJIM OTKA30M B 3J€KTPUYECKON YacTu
CUCTEMBI yIIpaBIeHUs CTAOMIN3aTOPOM, TIPUBE/I -
IIMM K 00paTHOI peaKkiuy Ha YIIpaBJIsiolee BO3-
IeViCTBME TIpU YIIPABIEHUM CTAOMIM3ATOPOM OT
OCHOBHOJ CUCTEMbI, MM HeaJaeKBaTHbIMM [Ieii-
CTBUSIMU OJTHOTO U3 MUJIOTOB, BBIPA3UBIIMMMUCS B
HaXaTUM U yJOep)KaHUM B TOJIOKeHUM «Ha

KabpupoBaHMe» TepeKkaJaTeseili OCHOBHOTO
yIIpaBJIeHMS CTaOMIM3aTOPOM.

CKOpPOTEYHOCTb PasBUTUSI aBapUITHOM CUTya-
MM He MO3BOJMJIa SKUIAXKy CBOeBpeMEHHO pac-
MTO3HATh U MIPUHSATb HEOOXOAVIMbIE MEPbI 10 U3Me-
HEHMIO MOJI0KeHMs cTabunusaTopa [3].

Ewmé omHo npoucimiectsue mpousounaio 09 cen-
Ts16pst 2010 roma mocie B3aéTa B asponopty Yess-
OVMHCK MTPOM30ILIE CePhE3HBIN MHIMAEHT C CAMO-
nétom SAK-4211 RA-42385 O®O «IDKABUA». B
XOJIe paccjieloBaHKs GbIIO YCTAHOBJIEHO, UTO I0-
CJIe BBITIOJTHEHMST paboT Mo nepuopuueckomy TO
caMoJiéTa ObUI HEMPAaBWJIBHO YCTAHOBJIEH IMepe-
K/II0YaTelb OCHOBHOTO YIIpaBJeHUs CTabuansa-
TOpa Ha 1TypBaje komaHaupa BC, B pe3ynbraTe
3TOTO, NPV BBIIIOJITHEHUM B3JIETA, OEICTBUST KO-
maHgyupa BC mo 6ajaHCHMPOBKE caMOJIETa HaKa-
THEM Ha MepeKIyaTelb OCHOBHOTO YIIPaBIeHUSs
B HaTlpaBAeHUM «ITUKUPOBAHME» TPUBOAUIIU K T1e-
pekyiagke crabuausaTopa Ha KaOpupoBaHMUe,
BILIOTb [0 IIPEeJeIbHOrO 3HaUeHUsI MUHYC 12 rpaj.
[Ipu mombITKe 3KMMIaXXa CaMOJIETA CIIPABUTHLCS CO
CJIOKUBILENCS CUTyalMell CaMOJIET BBIXOAUI Ha
3aKpUTHUYECKYE YTJIbI aTaKy, TAHTaX M KabpMpoBa-
HMe yBenuuuBaiics o 40 rpaaycoB, CKOPOCTb Ma-
mana go 86 kMm/yac, KpeH gocturan 84 rpaz. Ko-
mauaup BC mepemen Ha ympaBiieHue cTabuansa-
TOPOM OT pe3epBHOI CUCTEMbl, BOCCTAHOBUJI
YIIPaB/IsIeMOCTb CAMOJIETOM U ITPOM3BEI 6J1aT0I0-
JIYIHYIO TIOCaJIKY B a9pornopTy YensiouHck [4].

[IpuBen€HHbIE TpUMeEPbl HATISAHO ITOKA3BI-
BalOT BaXKHOCTbh HajIjIesKaleii paboThl TAKOM YaCTu
KOHCTPYKIIMM CaMOJIéTa, KaK CTabuiIu3aTop, a
TaKke He06XOAVMMOCTD ITOBBIIIEHNS €r0 Ha1E5KHO-
CTM U YCOBEPIIEHCTBOBAHMSI IJIs1 G€30MaCHOCTU
MOJIETOB.
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ITPU ITPOEKTNPOBAHNH CUCTEM 3AIINTBI THOOPMALIN

AHHOmauus. B cmamoe paccmampusaemcs npumeHeHue MOOeUpo8aHUs Kaxk nymo 0715 yoeuieseHus u ynpo-
WeH st 5Manos NPOeKIMUpPOBaHUst CUCMEM 3auiUmbl UHPOpMAYUL.
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Bamma uHbOpMALIMM TIPEeACTaBIsIeT Cob6oii
KOMILJIEKC PEeryJsSipHO MUCIOJIb3YeMbIX CPEZCTB
M METOJIOB, MIPUHUMAEMbIX MEP U OCYIIECTBIIsIe-
MBIX MEpPOIPUSITUI C LENbI0 CUCTEMATUUECKOTO
obecrieueHnst TpebyeMoit HaAEXXHOCTU MHbOpPMa-
MM, TeHepUPYeMOii, XpaHsIeics: 1 06pabaTbiBa-
€MOJi Ha KaKOM-JIMO0 00beKkTe KaKoii-Tnbo MH-
(bopMaIMoHHO CUCTEMBI, & TAKKE MepeaBaeMoit
Mo KakuM-nb6o KaHajgam. PasButue obiiectBa B
mocjielHee BPeMsI IBHO MPUOGPENIO TaK Ha3bIBae-
MBIV IIOCTUHYCTPUAIbHBIN XapakTep. To ecTh, Ha
CMeHY ITPOMBIIUIEHHBIM (MHLyCTPUAIbHBIM) MTPU-
opuTeTaM B Pa3BUTUM TPOU3BOJACTBA U IPYTUX
chep KMU3HEEATETbHOCTM UYeJOBEKa MPUXOIUT
nHbopMaIMOHHAsI 9KOHOMMKA KaK HOBAs CUCTeMa
B3I/ISIIOB, LIEHHOCTEN, 3aKOHOB U MTPaBUJI, COIIPO-
BOKIAIOIIAs [NI06AIbHYI0 MHPOPMATU3aLMIO 06-
IeCcTBa M TeXHOJOTMYECKNil CKauokK, Habmomae-
MBI/l B Pa3sBUTBHIX CTpaHaX MUPA. YXKe MOKHO
CMesi0 TOBOpUTH 00 "MHGOOpPMaLVOHHON 3pe’,
MMesl B BULY 3Tall Pa3BUTUS VI TIEPUOL, U3 UICTO-
pUM UMBUIM3aINY, K KOTOPOMY YeJI0BEeYeCcTBO
MPpUOGIMU3UIIOCH JOCTATOYHO OJIM3KO, UTOOBI OIIY-
TUTb HEOGXOIMMOCTD PerylaMeHTAIUU U YPEeryan-
POBaHMSI MHOTUX BOIIPOCOB, CBSI3aHHBIX C MH(OP-
MaLVOHHBIM OOMEHOM ¥ reHepupoBaHMeM (TIPO-
M3BOJICTBOM) HOBBIX MHGMOPMAIMOHHBIX Decyp-
coB. HecMOTpSI Ha TO, UTO MBI ellle He BCTYIUIU B
3TY 3Py, HO, BO3MOKHO, CTOMM Ha ee TIopore, He-
KOTOpbIE TTPOOJIEMBI y3Ke CTaIU AJIT MHOTUX OYe-
BUIHBIMU U TPeOYIOT peliieHus1, eC/iu He ceifuac, To
B camoe 6ymskarimee Bpems [1].

BHeqipeHMe MpPOTpaMMHO-aNMapaTHbIX U WH-
SKeHEePHO-TEXHUYECKUX CPEJICTB JJIs 3aIUThI UH-
dbopmanum gocTaToOuHO HernpocToil mporecc. OH

Moipa3yMeBaeT MPoBeAeHNe TPYA0eMKUX U TOPO-
TOCTOSIIIMX HAyYHBIX MCCAeHOBAHMI, OIIBITHO-
KOHCTPYKTOPCKMX paboT, KOTOpbiE BO3MOXKHO
VIPOCTUTD U YAEIIEBUTD, IPUMEHSISI Ha OIMbITHBIX
JTarax MOMEeNMpPOBaHMe PasIUUYHBIX MPOIECCOB.
MopenupoBaHye — 3TO METOJI MCC/IeJOBAHUS 00'b-
€KTOB IT03HaHMS Ha MX MOJIeJISX; IOCTPOeHe MO-
IleJieli peajibHO CYIIeCTBYIOUMX ITPEIMETOB, SIBJIe-
HUI1 ¥ KOHCTPYMPYEMbBIX O6'bEKTOB JIJISI OTIpeiesie-
HUS T6O0 YIyUIIeHUs] UX XapaKTepUCTUK, paluo-
HaJIM3aluy CII0COO0B MX IMOCTPOEHMS U YIIpaBie-
Hus uMu. MomenupoBaHye II03BOJISIET M3YUUTh
CBOJCTBA 00bEKTa, KOTAA OH ellle He CYIIeCTBYeT,
a TpsSIMble KCIIEPUMEHTDI C HUM OITaCHbI, JOPOTH
Y IPUBOAST K HEOOPATMMbBIM ITOC/IEICTBUSIM, U3Y-
YUTDb MPOIIECCHI, KOTOPbIE OIBITHBIM ITyTEM M3Y-
YUTDb MPAKTUYECKM HEBO3MOXKHO.

YTOO6BI OTIPEIeUTHCSI C POJIBIO Y MECTOM MO/Ie-
JIUPOBAHMS TIPU MPOBeIEeHUM HAYUHBIX MCCIIeN0-
BaHMI, OIMBITHO-KOHCTPYKTOPCKUX paboT U mpo-
1ecce MPOEKTUPOBAHMUST Pas3IMUHBIX CUCTEM pac-
CMOTPUM MX 3Tambl. Ha mpumepe 3TaroB Hayy-
HOTO MCC/IeTOBaHMSI PACKPOEM BKpATIe MUX CYII-
HOCTb U COZiep>KaHue.

JIloboe KOHKpETHOE WCC/IeIOBaHME MOXKET
OBITh MPEICTABAEHO B BUE Psifa ITAMOB: BHIGOD
TeMbl MCC/IeJOBAHUS; ONpeleseHue OO0beKkTa U
npegMeTa MCC/IeOBAHNS; OMpeesieHne eI U
3amav; GopMyIMpoOBKa Ha3BaHMS pabOThI; pa3pa-
60TKa TUIIOTE3bI; COCTAB/IEHNME TVIaHA MCC/Ie0Ba-
HUs, paboTa C JIUTepaTypoii; mogbop uccienye-
MBbIX; BBIOOP METOIOB MCCIeIOBaHMs; OpraHu3sa-
1Ml YCJIOBMIA TIPOBEIeHMS MCCIeq0BaHMSI; IPOBe-
IeHue  uccoIemoBaHust  (c6op — Marepuasa);
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06paboTKa pe3y/lbTaTOB MCCIemOBaHUS; HOpPMY-
JIMPOBaHMe BHIBOJOB.

Kaxxnaplii sTan MMeeT CBOM 3a4auM, KOTOpDBIE
pelraoTcs 4acTo IOC/aeq0BaTeabHO, a MHOTOA U
OTHOBPEMEHHO.

Bri6op Tembl MccaegoBaHus. HayuHoe uccre-
IlOBaHMeE BCerJa IpeAarojiaraeT pelieHue Kakoii-
60 Hay4YHOJ ITpo6ieMbl. HeioCTaTOUHOCTD 3HA-
HMUi1, GaKTOB, MPOTUBOPEUMBOCTb HAYUHBIX TP/ -
CTaBJIEHUII CO3[Ial0T OCHOBAHMUS JJIST TIPOBEIEHNS
HayYHOTO MCCIeq0BaHMS.

TeMa J0/KHA OBITh aKTYaJIbHOI, T.€. I0JIE3HO
ILIS1 yIOBJIE TBOPEHMS HAYUHBIX, COIMATbHBIX, TEX-
HUYECKUX U IKOHOMUUECKUX ITOTPeOGHOCTel 06-
IeCTBa.

Omnpepnenenne 06beKkTa U MpeaMeTa MUCCIeN0-
BaHMsA. O6BEKT MCCIEAOBAHUS — ITO MPOIECC VIIN
sIBJIeHMe, KOTOpble M36paHbl OJISI U3YYEHUs, CO-
IepskaT IPO6IEMHYIO CUTYaIMIO U CYXKaT UCTOU-
HMKOM Heob6X0IMMOji IJ1s1 Mcc/ienoBaTesis MHDop-
MaIumn.

[IpenmeT mcciaepoBaHusl 6ojiee KOHKPETeH U
BKJ/IIOYAET TOJIBKO T€ CBSI3Y M OTHOIIEHUS, KOTO-
pble TOJJIeKaT HeMOCPeICTBEHHOMY M3YUYEeHUIO B
IaHHOI paborTe.

V3 cka3aHHOTO CJIeAYeT, UYTO 0OHEKTOM BBICTY-
MaeT TO, YTO MUCCIIEIyeTCsI, a TPeAMETOM — TO, UTO
B 9TOM OOBEKTe IOJSyuyaeT HayuyHoe OObSICHEHMeE.
VIMeHHO TIpeIMeT WCCAeqOBaHMUSI OIpedenseT
TeMY MCCIeA0BaHMS.

Omnpenenenue e u 3amad. Mcxons us o6b-
eKTa U IIpeMeTa, MOKHO MIPUCTYIIUTD K OIpefe-
JIEHMIO 1IeJIU U 3a7ad ucciegoBanus. Lenb popmy-
JIUPYeTCs KPaTKO U MpeIebHO TOYHO, B CMbICJIO-
BOM OTHOIIEHWM BBIpakasi TO OCHOBHOE, UTO
HaMepeBaeTCs Ce/aTh UCC/IeI0BaTeNb, K KAKOMY
KOHEUYHOMY Pe3y/IbTaTy OH CTPEMMUTCS.

Llenb KOHKPETU3UPYETCS M pPa3sBUBAETCS B 3a-
Javax MCCieTOBaHMsI.

3amad CTaBUTCS HECKOIBKO, ¥ KaXKOas M3 HUX
yeTKOM (OPMYJIMPOBKOI PACKPBIBAET Ty CTOPOHY
TeMbI, KOTOpasl MoJBepraeTcs uaydeHuwo. Ompe-
IeJisis 3amaun, Heo6X0IMMO YUUTHIBATh UX B3aUM-
HYIO CBSI3b. IHOTTa HEBO3MOKHO PEIIUTh OJHY 3a-
[lauy, He pelIuB IpeIBapuUTeIbHO ApyTrylo. Kaskmas
MOCTaBJIeHHAas 3a/a4a JO/DKHA MMETh pelleHue,
OTpaskeHHOE B OJHOM MJIY HECKOJIbKUX BbIBOAX.

®opMynupoBKa Ha3BaHus paboThl. Onipenenus
TeMY M KOHKpETHbIe 3aJaul, YTOUHUB OOBEKT U
npeaMeT UCCIeIOBaHMS, MOXKHO AATh TIEPBBIN Ba-
pUaHT GOPMYIMPOBKY Ha3BaHUS PabOTHI.

PaspaboTka rumoresbl. ['umoTesa — HayyHoe
MpeIoIoKeHe, Tpebyiolliee TPOBEPKY Ha OIIbITE
" TEOPEeTUYECKOTO 060CHOBaHMS,

MONTBEPXKIeHUsI. 3HaHMe TpegMeTa UCCaenoBa-
HMS [TO3BOJISIET BBIABMHYTH TUIIOTE3Y.

VcTouHMKaMM pa3pabOTKY TUIIOTE3bI MOTYT
ObITH 0006IIeHNMe MeJarornuyeckoro OIIbITa, aHa-
JIU3 CYIIECTBYIONIMX HAYUYHBIX (DaKTOB U Ja/ibHel-
IIee pa3BUTME HAYUHBIX Teopuii. Jlro6ast rumoresa
paccMaTpMBaeTCs KaK MepBOHaYaJbHAsT KaHBa U
OTIIpaBHAsl TOYKa [JISI MCCAeNOBaHMII, KOTopasi
MOSKET MOATBEPAUTHCS MU He TTOATBEPAUTHCS.

CocTaByieHMe MiaHa ucciaemoBanus. [lnaH uc-
CJIeIOBaHMSI TIPECTaB/SIET CO60/i HaMeUeHHYIO
MporpamMMmy AeNCTBUIA, KOTOpas BK/IOYAeT BCE
sTambl paboThl C ONpeae/eHMeM KaJeHJapHbIX
CPOKOB UX BBITIOJHEHNS.

Pa6oTa ¢ auTepaTypoit. MecTo JaHHOTO Tara
PpaboThI ONIPefeIeHO YCIOBHO, ITOCKOIbKY pealbHO
paboTa c JUTEpaATypoOii HAUMHAETCS B IIpollecce
BbIOOpA TEMbI ¥ IPOJOJIKAeTCsT A0 KOHIIA MCCITe-
IOBaHUS.

IMox6op ncciemyembix. CpaBHMBATH MOXKHO pe-
3yJbTaThl 9KCIIEPUMEHTATbLHO I'PYIIIIbLI C Pe3YJib-
TaTaMy KOHTPOJIbHO T'PYIIITbI.

IpuMeHsIsT BBIGOPOYHBIA METO/, Kaskablii 9KC-
MepUMEHTATOP pelllaeT ABe 3aJaul: KOTO BbIOPATh
B KauecTBe UCCAelyeMbIX U CKOJbKO UX HAZ0 BbI-
6paTh.

Bri60p MeTOmOB MccienoBanust. MeTom uccie-
IOBaHMUSI — 9TO CIOco6 TonyueHuss cbopa, ob6pa-
OOTKM MM aHaaM3a JAHHBIX. OCHOBHBIM OPMEH-
TUPOM JIJIsI BLIOOpa METONOB MCC/IeIOBAHMS MOTYT
CIIYXXUTb ero 3agaun. iMmeHHO 3a/1aul, TTIOCTaBJIeH-
Hble mepepn paboToil, OMpenessioT CIOCOOBbI X
paspelleHus, a CTajao ObITh, ¥ BLIGOP COOTBETCTBY-
I0IMX MEeTOMIOB uccaenoBanus. [Ipu 3ToM BaskHO
MoAOMpaTh TaKMe MEeTOIbl, KOTOPbIe ObUIM ObI
aJleKBaTHbBI CBOEOOPA3UIO M3yUaeMbIX SIBJIEHUIA.

OpraHmsanusi yCI0BUIl MPOBeIEHUS UCCIen0-
BaHus. Clofia BXOAST MOATOTOBKA COOTBETCTBYIO-
el 06CTaHOBKM, IIPUOOPOB, CPEICTB, MHCTPYK-
TaX TTOMOIUIHMKOB, IVIAHMPOBAaHMUE HAOIOIEeHNS,
BBIOOD OKCIEPUMEHTANIBHBIX M KOHTPOJbHBIX
TPYIIN, OIIEHKA BCE€X OCOOEHHOCTeN SKCIIepUMeH-
TaJIbHO 6a3bI U T.[I.

IMpoBenenue uccinemoBanus. Ha sTom 3Tame
PpaboThI C TOMOIIbIO BHIOPAHHBIX METOAOB MUCCIIe-
IOBaHMS COOMPAIOT HEOOXOAVMMbIE SMITUPUIECKIE
IlaHHbIe JJ1s1 TPOBEPKY BbIABUHYTO TUIIOTE3bI.

BpeMeHHble MHTepBaIbl MeXAY HavuaJIbHbIMMU,
MMPOMEXYTOUHBIMU M KOHEUHBIMMU MCCIeTOBAHM-
sIMM KpaliHe M3MeHYMBBI M 3aBUCSIT OT MHOTUX
MpUuMH (337434 ¥ METOJ0B MCC/IeIOBaHMS, peallb-
HBIX YCJIOBUI OpraHu3aluy 3KCIIepuMeHTa U T.1.).

ViccinemoBaHue MPOBOAUTCSI HA OCHOBE OOIIeit
MpOrpamMMbl 3KCIIepMMEHTa, MPOrpaMM BeJeHMs
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3aHATUI B 9KCIEPUMEHTATbHBIX M KOHTPOJIbHBIX
IpYIIIax, a TakKe IIPorpaMMbl BeJleHusT Habmoe-
HUIA.

B mporpaMmMe yKasbIBalOT cofepskaHue U I0-
C/IeJ0BaTeIbHOCTD BCEX NIeCTBUI (UTO, e, Koraa
U Kak OymeT IpOBOAUTHCS, HAOIIOAAThCS, TPOBE-
PSITBCSI, COMIOCTAB/IATHCS U M3MEPSThCS ; KAKOii OY-
IeT YCTAHOBJIEH MOPSOOK M3MepeHus IoKasaTe-
Jieit, UX PerucTpalnm; Kakue IIpy TOM OyIyT Ipu-
MEHSIThCSI TeXHMKA, MHCTPYMEHTapuil u Ipyrue
CpeacTBa; KTO U KaKyi OyIeT BhIIIOIHSITh paboTy).

O6paboTKa pesyabTaTOB McciaegoBaHus. Ilep-
BUYHAst 06paboTKa JaHHbIX. Pe3ynbTaTsl KaXKI0ro
MCC/IeIOBaHMST BaJKHO 00pabaThIBaTh IO BO3MOXK-
HOCTY TOTYAC JKe 10 eT0 OKOHYAaHNY, IT0Ka [TaMSITh
SKCIIepPUMEHTATOpa MOKET [0, CKa3aTh Te JeTalln,
KOTOpBIE M0 KaKO¥i-11M00 MpuuKuHe He 3ahUKCUPO-
BaHbI, HO IIPEICTABJISIOT MHTEPEC /I TOHMMAaHUS
cymiectBa mesa. [Ipu 06paboTke cOGpaHHBIX AaH-
HBIX MOKET 0Ka3aThCsl, YTO UX WV HEJOCTATOYHO,
VIV OHM TIPOTUBOPEUMBBI, ¥ [I03TOMY He IaloT OC-
HOBaHUI OJI1 OKOHYATEJbHbIX BbIBOJOB. B Takom
cJIyyae ycciaenoBaHyue HeoOX0AMMO MPOIOIKATD,
BHECS B HETo TpedyeMble TOTTOTHEeHNMS.

B GonbiMHCTBE ciyyaeB 06paboTKY 11e/1eco06-
pasHO HauyaTh C COCTaBJIeHMS TAGIUL, (CBOLHBIX
Ta6JINII) ITOTYUeHHBIX JaHHBIX.

W nmnas pydyHONM, M IjIs1 KOMIIbIOTEpHOI o6pa-
OOTKM B MCXOAHYIO CBOAHYIO TaGIMITY Yallle BCEro
3aHOCAT HavyajJIbHble JaHHbIE. B mocienHee Bpems
MpeuMYyIIeCTBeHHOl (opMoii MaTeMaTUKO-CTa-
TUCTUYECKOI 06pabOTKM CTajla KOMIIbIOTEpHAs,
MMOSTOMY B TaGJMIY IeecooOpa3sHO BHECTM BCe
MHTepecyole Bac IpU3Haku B GopmMe JecsTUY-
HOTO YMCjIa, T.e. MpeaBapUTEeIbHO I1epecuuTaTh
MMUHYTHI B JeCATUYHbIE IOJIM Yaca, CeKYHIbl — B
IeCSITUYHbIE TOY MUHYTHI, KOJMYECTBO MeCSIEeB
— B JECSITUYHYIO OO roja U T. . ITO He0b6X0-
VMO, TTOCKOJIbKY (hOpMaT JaHHBIX [IJIsT OOTbIINH-
CTBa MCITIOJIb3YeMbIX KOMIIBIOTEPHBIX IIPOrPaMM
HaKJ/IaJbIBaeT CBOM OrPaHMUEHMS.

MaremaTtuueckas o6paboTKa HJaHHBbIX. IS
ompeneseHus] Croco60B MaTeMaTUKO-CTaTUCTU-
YyeCKoi 06paboTKM, Ipekae BCero, HeoOXOAMMO
OLIEHNUTh XapaKTep paclpeme/eHus 0 BCeM MUC-
MoJIb3yeMbIM TapaMeTpam. [ I1apaMeTpoB,
MMeIOIIMX HOpPMaJbHOE paclpeaesieHne WIn
0/1M3K0e K HOPMaJbHOMY, MOJKHO MCITIOJIb30BaTh
MEeTO/IbI TTapaMeTPUUECKOi CTaTUCTUKM, KOTOPBIE
BO MHOI'MX C/IydasxX SIBJISIOTCS 60j1ee MOLIHBIMMA,
yeM MeTOHbl HerapaMeTpPUUYeCKOil CTaTUCTUKM.

JOCTOMHCTBOM MOCTeIHUX SIBJSIETCS TO, YTO OHU
MIO3BOJISIIOT IPOBEPSITh CTATUCTUYECKME TUTIOTEe3bI
He3aBUCUMO OT (hOpMBbI pacripeseneHus.

[IpakTMKa MOKa3bIBaeT, YTO B OIpeJeaeHHbIX
CUTYyalMsIX Ha 9Tarle MpoBeeHNs UCCIeJOBaHUI Y
coycKaTessl BO3HMKAET MOTpeGHOCTh Gosiee Ie-
TaJbHOTO 3HAaKOMCTBA C IIpeAMeTOM MCC/Ie[l0Ba-
HUs1, HO c60p JJaHHBIX O HEM 3aTPYLHEH BBUAY €ro
OTCYTCTBUSI. Ha nelicTByIOIeil MOJeau TOW Wau
MHOM cHUCTeMbI pa3paboTUMK CMOXKET PacCMOT-
peTb MHTepecyloliye ero MmogpoOHOCTH, COOPATh
HeJOCTalollMe NaHHble, OIEHUTh BINSHME pas-
JUYHBIX (AKTOPOB, TONYUYUTb OoOJiee TIOTHOE
rpeficTaBaeHne 06 uccieqyeMoil cucteme, MMest
BO3MOXKHOCTb PACCMOTPETh €e MaKeT He TOIbKO «C
BBICOTHI NITUYBETO IOJeTa», HO U C «4esioBeve-
ckoit» Touku 3peHus. KocBeHHas mHGopmaims
TAKOTO PoZa OOGBIYHO CONEPKUTCS B OpUTMHAJIE
cucteMbl. OIHAKO ee MCIIO/Nb30BaHMeE 10 HELaB-
Hero BpeMeHM OBIIO TOCTYITHO JIUIIb KBATUDUITN-
POBAaHHOMY CIIEIMANNUCTY, B AOCTAaTOYHON Mepe
OCBOMBIIIEMY TOHKOCTU PaboThI B Cpefie MOJIeu-
pOBaHMS, @ KOHEYHOMY II0Jb30BaTeIl0 OOCTa-
BaJICSI JIUIIIb CYyOBEKTUBHBIN «KOHCITEKT» ITOM MH-
dbopmanuy, COOTBETCTBEHHO HEOOXOIMMOCTH
YUMUTBIBATDH 3TU TIOXKeJaHUSI B pa3paboTKe BUPTY-
albHOM MOJen, YIIPaBisieMoii KOHEUHBIM I10JIb-
3oBaTesneM. MecToM MOAeNMPOBaHMs, T.e. CO3a-
HUSI MoOjeseil pa3auMyHbIX CUCTEM U IPOLeCCOB,
SIBJISIETCS 3TAIl IIPOBeLleHNs UCCaefoBaHu [2].

Ho He Bce Tak I7afko C MOJAeJIMPOBaHMUEM.
Heo6xomymo He 3a0bIBaTh U Aej1aTh MOMPaBKY Ha
TO, UTO MOJIeJIb He TOKAECTBEHHA OPUTHHAIY, 3TO
IIPYTO¥ OOBbEKT, MOJeb VIMeeT YeTKYIO Ie/IeBYI0
GbyHKUMIO M 3TO IO3HaBaTeNbHas QYHKLMS; C 11O-
MOIIbI0 MOJe/M MO3HaTh BCe CBOMCTBa 00BeKTa
OpUTMHAaJIa HEBO3MOXXHO.
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HUM pabomol.

OCT 28147-89 «Cuctembl 06paboTku MHMOP-

Maiuu. 3amura Kpunrorpaduueckas. AJIro-
puUTM Kpunrorpaduueckoro mpeobpasoBaHus» [1]
— CUMMETPUYHBI OJIOYHBI QJITOPUTM, SIBJISB-
LIMMCSI MeXTOCyAapCcTBeHHbIM cTaHzaptom CHI
BILIOTH 0 31 mag 2019 r. Beit 3ameneH Ha 'OCT
34.12-2018 «UMHdopMarMoHHas  TeXHOJOTHS.
Kpunrorpaduueckasi 3ammra uHbOpPMaLUN.
Bnounsie mmdpsi» [2].

I'OCT 28147-89 (manee nipocto 'OCT) siBnsetcs
DES-1iogo6H0I1 cucTeMOit, UCITONb3YIONINIA Kitac-
cuueckylo cxemy dericrernsi.

B I'OCTe mncxonHbIli MacCUB JAaHHBIX IeJIUTCS
Ha OJIOKM JaHHBIX M0 64 OUT Kaskablil. 111 KpuII-
TorpaduUeckoro mnpeo6pasoBaHus JAHHBIX IPU-
MeHseTCsl KJIou pasmMepom B 256 6ut. llnudp gis
CBOEIt paboThI MUCITONb3YEeT MHTEPAINIO U3 32 ce-
Teil dericTesNisl, UMeHyeMbIX payHAaMu (CM. PUCY-
HOK).

| Buox T(0) _
{ (64 out) I
bnok a(0) Bixok b(0) + CraoixeHHe IO MOTYI0 2432
(32 bmr) (32 6mr)
Karou X(0) @ CrnoeHHe [0 MOV 2
- (32 omt)
IToacTaHOBKA B
S bmox
v !
Caeur Ha 11 OHT |
v v
Bmok a(1) Bnok b(1)
(32 our) (32 6ur)

Puc. Cetpb ®erictens aas 'OCT
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Kaskpprit 32 6utHbI 650K T; (i = 0,1,2...) me-
JIUTCS HA TIOIOIOKY ay by (T; = (ag, by)).

B7oK a, ckiagpiBaeTcs Mo MOAy/o 232 ¢ Kimo-
4oM X, TPOU3BOAUTCS €ro MOACTaHOBKA B S 610K
(Takke Ha3bIBAEMOM Y3JIOM 3aMeHbl), TIOTOM OH
COBUTAETCSI Ha OOMHHALIIATH IIAaroB BJEBO, IIOCTIEe
Yero CKJIagbIBAETCS IO MOIYIIO 2 C 6JI0KOM by, MO-
JIy4yasi B UTOTe OJIOK a;.

Ipoxonst TakuM 06pasoM 32 payHAa MbI HOJTY-
yaeM 3ammMbpoBaHHblii 610K T, = (35, b33)-

Kimrou 256 6ut pas6buBaeTcss Ha BOCEMb IOI-
KIoueil mo 32 6MTa KaxKAblid, IO CAedyIIIeMy
MIPUHITATTY :

Xo = (B3, Bsq, ., By, By)

X7 = (Bzser Bzss, -+ Baze) Bazs), Tie
B; — i 6uT 256 6UTHOrO KJO4Ya

151 Kaskaoro payHaa MCIOIb3yeTCs CBOV K04

MCXOMS U3 9TOM TabIUIIbI:
XO:XllXZlXS'X4-'X5'X6'X7
XO:XllXZlXS'X4-'X5'X6'X7
Xo» X1, X0, X3, X4, X5, X, X7
X0, Xe, X5, X4, X3, X0, X1, Xo

IMoce TOro Kak 6JI0K a, CJIOKUTCS IO MOZYITIO
232 ¢ xr0uoM X;, OH pa36uBaeTcs Ha BOCeMb 4-01-
TOBBIX TIOCIEN0BaTEIbHOCTEN, KaXKaasi U3 KOTO-
PBIX TOCTYIIaeT HA CBOII S-6/I0K (y3€1 3aMeHBbI).
3HaueHMe, MMOCTyMNawIlee B S-6JIOK, 3aMEHSIETCS
Ha apyroe 4 6MUTHOE YKCIIO.

B tekcte crangaptra 'OCT 28147-89 yka3biBa-
€TCS1, UTO IMOCTaBKa 3aI0JIHeHUs S-6/I0KOB ITPOU3-
BOJIMTCSI B YCTAHOBJIEHHOM TIOpSIZIKE, TO €CTh pas-
pPaboTYMKOM aJTOpUTMA.

Kpunrocucrema, peanusyioiasi airopuTM pac-
mudpoBaHusl, UMeeT TOT Ke BUM, UTO U MPU 3a-
mudpoBaHuM, ¢ TeM M3MeHeHMeM, UTO KIIIoUu
MIPUMEHSIIOTCS B CJIeIyIOIIeM MopsiaKe:

X7, X6, X5, X4, X3, X5, X1, X
Xo X1, X0, X3, X4, Xs, Xe, X7
XO:XllXZlXS'X4-'X5'X6'X7
Xo X1, X0, X3, X4, Xs, Xe, X7

B pexkume MpOCTOii 3aMeHbl KaxkIOblii OJIOK
mudpyeTcst OTAeIbHO, He B3auMOJEICTBYS C ApY-
ruMu 6710Kamu. Takum o6pasom, mpu mimdposa-
HUM OOVMHAKOBBIX OGJIOKOB OTKPBITOTO TEKCTA I10-
JIYYaIOTCSI OOMHAKOBBIE OJIOKYM IMUGPOTEKCTA, UTO
MOSKeT [aTh ompeeeHHYI0 MHGOPMAIUIO KPUTI-
TOAHAIUTUKY, CJIeIOBATE/NIbHO, PEXMM TIPOCTOI
3aMeHbl He MOKET rapaHTUPOBATh JOCTATOYHOIA
KPUITTOCTOMKOCTY JIJist MHOOpMaliu.

st ycTpaHeHMsI JaHHOTO HEeOOCTaTKa MOTYT
TIPUMEHSITHCS TOTIOJTHUTEIbHbIE PESKUMbI:

1) pexxum raMMMUpOBaHUS;

2) pexuM raMMUpOBaHMSI C OOpaTHOI CBSI-
3bI0.

Takke MpeaycCMOTpeH IOIMOJHUTENbHBIN pe-
KUM — PEXUM BbIpabOTKYM MMMUTOBCTaBKU. JlaH-
HBIIi pekMM He IpeaHasHaueH JJisa mm@poBaHus
IAHHBIX, OOHAKO OH IIO3BOJISIET CO3[aTh WMMM-
TOBCTaBKy — 64 OUTHBIN 6JI0K, 3aBUCIIIUI OT
Bcero Tekcrta u kmwoua I'OCT. [laHHasgs umMu-
TOBCTaBKa IO3BOJISIET OOHApPYXKUTh (aKThbl CITy-
YaitHOTO MJIM TIpeJHaMepPeHHOIro MCKa>keHUs UH-
dbopmanum naxe B 3amnGppoOBaHHOM BUIE.

OcHOBHbIEe TPOOJEMBbI CTAHAApTa CBSI3aHBI C
€ro HeIloJIHOTOM, B YaCTHOCTM

—  OTCYTCTBYIOT KPUTEpUM BbIOOpA U OTCEBA
C1a0bIX KIIIOYEli;

—  CTaHAApT He OIpemesieT aJrOPUTM BbI-
60pbI TabIMIIEI 3aMeHbI (S-67I0KOB).

TeopeTuuecku, XpaHeHEe B CEKpeTe TaOJIMIIbI
3aMeHbl BMeCTe C KJIIOYOM, MOXKET TOBBICUTD
KPUIITOCTOMKOCTh aJITOPUTMa, OJHAKO B JTaHHOM
cJTyJyae MOSIBJISTIOTCS PSifT CePhE3HBIX MPO6IeM:

—  He 3Has TaGIMILY 3aMeHbI HeJIb3s oIpee-
JINTH KpV[HTOCTOVIKOCTb aJirfOpuT™Ma, YTO MOXKET
MIPUBECTY K KPUTUUECKOMY CHVKEHUIO 31U EH-
HOCTY TaHHBIX;

—  mpobieMa HECOBMECTMMOCTU IBYX ajiro-
PUTMOB, TPUMEHSIONUX pasHble TaGJMUIbI 3a-
MeHBI;

—  mpob6sieMa HaMepeHHOTO ITPeIOCTaBIeHUS
TabJI1LI 3aMeHbI €O €J1ab0¥i KPUIITOCTOMKOCTHIO.

IlaHHbIEe HEIOCTATKY IIPUBOMSIT K HEpPEJIEBAHT-
HOCTM TIPUMEHEHMS CUCTeMbI KpuIITOorpaduye-
ckoi 3amuTel 'OCT 28147-89.

B xoHeuHOM uTore coryiacHo usseulenue ®Ch
0 TOPSIAKE MCIIOAb30BaHUS aJrOpMUTMa GIOUYHOrO
mmdposauust TOCT 28147-89 ot 7 suBaps 2019
6bI710 cKa3zaHo, uTo «CpemcTBa KpuITorpaduye-
CKOJi 3amuThl MHGOpMaIuM, MpeaHasHaYeHHbIe
IJIS 3aUIMThI MHGOPMAIMK, He comepsKaliei cBe-
IeHM, COCTaBSIOIMX rOCYyIapCTBEHHYIO TalHY,
peanusywomme, B ToMm uuciae aiaroputm I'OCT
28147-89, He MO/KHBI pa3pabaThIBaThCs Mmocie 1
utoHs 2019 roga, 3a UCK/IIOUEHMEM CTyyaeB, KOTaa
anmroput™ ['OCT 28147-89 B TakuMx cCpencTBax
MpegHasHaveH Ij1s1 00ecreueHst COBMECTUMOCTHU
C IEeMCTBYIOIIMMM CpenCcTBaMM, Peaau3yomyuMu
3TOT aJITOPUTM». TaKM 06pa3oM TaHHOEe M3Belle-
HMEe TIOJOXWIO KOHell MPUMEeHeHUI0 TAHHOTO
CTaHIApTa KaK CPeCcTBa 3alUThl MHGOPMAIIUMA.

Ha 3ameny ycrapeBmemy I'OCT 28147-89 ¢ 31
masi 2019 roga npuimén HOBbIM cTaHmapt 'OCT
34.12-2018, B KOTOpOM OIIMCHIBAETCS MPUHIIAIL
paboThl CAEAYIOMIUX KPUMTOrpahuUyuecKmux aro-
PUTMOB:

1. [udpp «KysHeumk» — OJOUYHBI MUPP C
pasmepoM 6j10ka 128 6uUT.
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2. Iludp «Marma» — 6710uHbIi mWKUdpp C pas-
MepoM 6J10Ka 64 6uTa.

Takske ObII BBEJIEH HOBBII CTAHIAPT, ONMMChIBA-
IOIIMI peskuMbl paboThbl 6;10uHBIX mMdpoB TOCT
34.13-2018 [3]. HdaHHBI CTaHOApT peryamupyer
CJIeIYIONIE PEXXVMBI PAOOTHI:

—  peXuM IIPOCTOI 3aMeHbI;

—  pexkum raMMUpPOBaHMUS;

—  PeXMM TaMMMPOBAHUSI C OOPATHO CBSI-
3bI0 110 BBIXOZY;

—  peXum IIpOCTOVi 3aMeHblI C 3allellJIeHeM;

—  PpeXMM raMMMpPOBaHMS C OOpATHOI CBSI-
3bI0 T10 MM POTEKCTY;

—  PEXMM BBIpaGOTKM UMUTOBCTABKM.

HoBoBBegenmnit mudp «Marma», Kak TaKOBOiA,
MpencTaB/sieT co60ii MOAUGUIIMPOBAHHYIO Bep-
cuto 'OCT 28147-89, ¢ psimom OTANYAIA:

1. Wicmonb3oBaHue YHUGUIIMPOBAHHOV Tab-
JIALIBI 3aMeHbI (S-6I0KOB);

2. Ecnmu B TOCT 28147-89 s reHepaiium Kito-
yeil MPUMEHSICSI 0OpaTHbIN TMOPSINOK 6aiT (OT
MJIQJIIero 6UT K cTapuieMy), TO B HOBOM aJIro-
pUTMe UCIOJIb3YeTCsl MPSIMOV MOPSILOK (OT cTap-
IIero K MJIafIIeMy), TaKUM 06pa3oM M3MeHUIICS
BUJI, KJTIOUei:

Xo = (Bzss) Basay ) Bazs, Baza)

X; = (B34, B3, ..., B, By)

3. Ins mudpoBaHMs JaHHBIX TakKe UCIIOIb3Y-
€TCs TIPSIMO¥ TIOPSIAOK BMECTO IMpeskHero obpar-
HOTO.

Takum 06pa3oM B JaHHOI CTaTbe ObLT ITpOaHa-
nu3upoBaH 'OCT 28147-89, nsyyeHsbl peXXMbI €T0
paboThl, TakKe Obla MpOaHATU3VMPOBAHA MOIMU-
dbukaumust DAHHOTO KpuUITOrpaduyeckoro aaro-
putma TOCT 34.12-2018, a wumenHo umdp
«Marma», KOTODbIii UCIPaBUI MPOBIeMy OTCYT-
CTBUSI DPErIaMeHTMPOBAHHONM TaGMUIIBI 3aMeHbI
(S-610k0B). OgHAKO, make HOBBIM CTaHIApPT He
MMeeT PeKOMeHIaluii 1o BeIOOpY KiIrouei mmd-
poOBaHMsI, a TaK’Ke He OTBeYaeT Ha BOIMPOC HaIU-
Yls Yy Hero CJIabbIX KJIIOUeii, ¥ He MpeqoCTaBisieT
BO3MOXXHOCTEl WX BBISIBJIEHUS], YTO TOBOPUT O
HaJIM4YUY BO3MOXKHOCTEI 10 Ja/IbHENIIeMy Pa3sBU-
TUIO aITOPUTMA.
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AHAJI3 OCOBEHHOCTEM OB bEKTUBHO-OPUEHTHPOBAHHOI'O
ITPOTPAMMUWPOBAHUA C++

AHHoOmauus. B pabome npedcmasneHsl He0OCMAMKU 006eKMHO-0PUEHMUPOBAHHO20 S3bIKA NPOZPAMMUPO-

saHus C++.

Knrouegsle cnoea: 005ekmHo-0pueHMuUposanHoe npozpammuposarue, C++, 13s1Ku NPOZPAMMUPOBAHUS.

C++ — KOMOWIMPYEMBI S3bIK CO CTaTUUYECKON
tunusanueit. C++ coyetaeT CBOICTBA KaK BbI-
COKOYPOBHEBBIX, TaK ¥ HU3KOYPOBHEBBIX SI3bIKOB
nporpaMmMmupoBanus. Ha cerogHsiiauii geHp C++
pPa3sBMUBAETCS C LIeJIbI0 COOTBETCTBUS TPEOOBAHUSIM
COBPEeMEHHOTrO0 00IIecTBa.

O6paTuMCsl K OTPUIIATENIbHBIM UYepTaM pac-
CMaTpPUBAEMOTO SI3bIKA.

1. M36bITOYHOCTb CHMHTaKcuca. Mcciegosa-
HMe U JajbHelllee MCIIONb30BaHME TpPeOyeMbIX
nocrynatoB C++ He Bcerpa gaeT BO3MOXKHOCTD CO-
CpelOTOUNTHCS Ha 3a/avyax U LessX TporpaMMbl.
K mpumepy, 3adacTyi0 NOSBISIOTCS TPYIHOCTU
NpUMEHEHMS] CIIUCKOB — JJIs1 BEPHOTO UCIIOJIb30-
BaHMsI, KOTOPbIX BaXKHBI IIA6IOHBI, 0671aCTh BUAM-
MOCTHU U T.J,.

2. Ileperpy>keHHOCTb McxOAHOTO Koma. Cy-
IIECTBYET BepCUsI O HEM3O6EKHOCTU COBMEIIEHNS
neperpysku metonos (overloading) u mepeorpe-
nmenenus (overriding) meTona.

3. nurtenbHoe BpeMs Kommuasuyu. C++ 06-
JagaeT 60IbIINM ITePUOIOM KOMITWIISIIIUA B CpaB-
HeHUM C 93bIkoM C.

4. TIpsmoe uUCIIOJIb30BaHME yKa3saTesei (Me-
HeJXKMEeHT IaMsTH). YKasareib B C++ paccMaTpu-
BaeTCsl B KaueCTBe MepeMeHHOM, 3HaUeHNeM KO-
TOPOJ SBJSIETCS afpec SUeiKku maMsitu. To ecThb
yKaszaTesb CChblIaeTCs Ha 610K JaHHBIX U3 06/1aCTU

naMmsTH, IpUUeM Ha camoe ero Haudaio. [Ipsimoe
MCIOJIb30BaHMe yKa3aTesieii MOXeT IIOBJieub 3a
c060Ji MHOKECTBO ITPO6IEM.

5. nutenbHOe BpeMsl OT/IaAKMU. XOTb CU-
CTeMa/TporpamMMa yKa3bIBaeT Ha OIIMOKMU, HO 9TO
He OTMEeHSIeT HeymoOCTBa MPOJO/IKUTETbHOCTU
BpeMeHMU OTIaAKMU.

6. Tlopgmepxkka crangapta C++ pa3sHbIMU
KoMImIsiTopamMyu. HeB3upas Ha 9TO, He MMeeTcs
3aK/IIOYEeHMI 0 TPeUMYLIeCTBe OJHOT0 KOMIIMIISI-
TOpa HaJ OPYIrMMU. Y KaXI0ro U3 CyleCTBYIOUIUX
KOMITWJISITOPA €CTh COOCTBEHHBIE 0OJIACTY IIPUME-
HeHUs.

7. CJOXHOCTh MMILJIEMEHTAIIUU, KOMITUIISI-
Topa (eiiCTBUTEIbHO, UMIIJIEMEeHTAaIMsI TIpe/o-
Jlaraet peanusaluy pasauuHbIX METOLOB).

8. Hampumep, B 60JbIIMHCTBE CIIYy4aeB OII-
TUMU3ATOP JIyUllle TI0Jb30BaTess1 pa3bepeTcs, UTo
cjiefiyeT MHIAHUTD, & UTO He CTOUT (B TOM UuCIie
ecu QyHKUMSI MMeeT moaudukaTtop inline, To aTO
He 3HauUT, YTO OHA Ha CaMOM JeJjie OHa BCTpauBa-
eMas, a 00bIYHAS CKOMITMJIMPOBAHHAS (PYHKIMUS
MOKeT ObITh "pasBepHyTa' M 6e3 SIBHOTO yKasa-
HUS).

9. HeonTtumasnbHbIl Kof (1o cpaBHeHMIO € C).
B xauecTBe BUIOB ONTMMMU3ALMU TOTOBOTO KOJA B
C++ He06X0IMMO OTMETUTDb HaTIMCAHMe TTOIXOMSI-
mero kKoja € Havajga, MUCKIIOYUTENbHO
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MCITO/Ib30BaHME OITMMATbHBIX KOHCTPYKIUIT U
ONTUMM3AIMI0 YK€ TOTOBOTO ¥ ITPOBEPEHHOTO
KoZa.

10. BbICOKMIT TTOPOT BXOXIEHUSI MPU U3yUe-
Hunu. Heobxomyma KBanuuKauus MPOTpaMMU-
cta. bosnee Toro, cerogHs C++ MpomoO/KaeT UATU
10 MyTM OECKOHEYHOTro ycaokHeHus:. CoBpeMeH-
HbI€ YCIOBYSI C HEKOTOPO BEPOSTHOCTBIO AEIAI0T
MyTh €r0 pPa3sBUTUSI TPyOHbIM. Kpome aToro, ms
paboThl C JAHHBIM SI3BIKOM ITPOTPAMMMUPOBAHMUS
HEeOOXOIMMO BCerja IPUMEeHSITh PyYyHOe Bblaesie-
HMe ¥ OCBOOOKAEeHMEe MaMSITH, OTKYa BbITEKaeT
HeO06X0MMOCTbh BHMMATEJNBHOCTH [5, 6].

11. HenmpuromHocTb Ij1s1 GOJBIIMX IMTPOEKTOB
BCJIEICTBME IKCIIOHEHTHOTO YBEJIMYEHUS] Hacjie-
IyeMbIX KOHCTPYKIIMIA.

12. TIpo6iemMbl MoOAAepsKKu KOHCTpyKimu C.
Tax, SI3bIKM MMEIOT GOJIbIIOe KOJMYECTBO pasiiu-
unif, ¥ MOTYT BO3HMUKHYTb TPYIHOCTU. I[Ipobys
CKOMITMJIMPOBATD JI0OYIO MPOrpaMMYy ITOJ, JIIOObIM
KOMIOMISTOPOM Ha C++, eCThb PUCK CTOJKHYThCS C
OCHOBHBIMU CJIOKHOCTAMM. ECTh MHEHMSI O HEKO-
TOPBIX HETOUYHOCTSX ¥ HECOOTBETCTBUSIX [OKY-
MEHTALVM U S3bIKa pa3paboTKu.

13. MHoO}ecTBeHHOe HacjemoBaHue. Horma
MHOKECTBEHHOe HacjefoBaHMe MOXKeT YCIOXK-
HUTh TOAMEPKKY KOMAA, ¥ YBEIUUUTDH CJIOKHOCTb

MPOrpamMMBbl.
14. V3ocTb ipumeHeHus. C++ He IIMPOKO pac-
MpocTpaHeH. B TO ke BpeMsl CyllleCTBYyeT BepCusi:
Bemymass 067acTb IPUMEHEHMS] paccMaTpuBae-
moro C++ — KpajiHe MOMyJASpHOEe U MUPOKO Mpu-
MeHUMOoe CUCTEMHOE MporpaMMupoBaHue.
Hampumep: nipu ucnonab3oBaHuu C++ oKakeTCs
HEBO3MOKHBIM CO3[aHMe MOPTAaTUBHONM 6MO6IMO-
TeKU J1JI1 paboThl C PEryISIPHBIMU BhIPAKEHUSIMM,
TaK KakK B 3TOM CJIy4yae He MOJYyYUTCS BBIITOTHUTD
KOMOWJISIIUIO ¥ TeHepalui0 KoJia B BhITTOTHUMOM
(daitne. OmHAKO, CIIPaBeIIMBOCTY Paay CTOUT 06-
patuth BHUMaHue: C++ He B TIOJTHO Mepe, HO UC-
TMOJIb30BAJICS [J151 CO34aHMSI MHOKECTBA ITOIe3HBIX
npuiokeHuit. [IpuMepsl — TabauIA.

15. Tlnoxas moamepskka MOIgyJIbHOCTH. B Kitac-
cryeckoMm si3bike C OTCYTCTBYeT MOZLYJbHOCTh Ha
YPOBHe SI3bIK, TOUHee, obecIieueHne ee Irepeso-
>KeHO Ha KOMIIOHOBIIMK [3]. [Ipy aTOM mogkntoyve-
Hue uHTepdeiica BHEIIHEIO MOMIYIS Yepes3 Ipe-
MPOIIECCOPHYI0 BCTaBKy 3aroJioBOUHOro ¢aiiia
(#include) cepbe3Ho 3aMeqIsieT KOMITUIISIITAIO TIPU
MOAK/TIOUeHNM OOJBIIOr0 KOMMYECTBa MOJIYJIeii
(13-3a TOTO, UTO Pe3yJbTUPYIOINIi ¢aiis, 06pada-
ThIBAEMOTO KOMITMJIITOPOM, OKa3bIBAe€TCS CJIMII-
KOM BeJIMK 110 pa3Mepy).

Tabauiia

IMpunokeHus, Ojis CO3AAHMSA KOTOPHIX, MCHOIb30Baica C++

Adobe Systems 6paysep Mozilla Firefox [ToYTOBBIV KIVEHT
Thunderbird
[TpoayKThI Sun HotSpot Java Virtual Machine OpenOffice

OC Apple OS X Hanucana Ipe-
MMYyIIeCTBeHHO Ha C++

IMTouckoBbsIit BMXKOK Google

IMTouckoBbsIit BMXKOK Google

MySQL Cluster

OmnepanyoHHasi cuctema Symbian

Bpaysep Chromium

WindowsXP

Windows NT

Microsoft Office

Internet Explorer

Visual Studio

SQL

[TonydeHs! cienyroiye BbiBOAbI. CyllleCTBYeT
Bepcusi, UTo 6bIIa MpeACcTaB/leHa He MOJIHAs KOH-
Lenius OOTMOJHEeHUs CyllecTBylomero si3bika C
M30BITOYHBIMU KOHCTPYKIVISIMY BMECTO CO3IaHMS
OTZeJIbHOTO MHCTpyMeHTapus. JlaHHble JOIOJHe-
HUS He MOTYT 9Q(EeKTUBHO MPUMEHSITHCSI B 00/1a-
CTSIX mpuMeHeHus s13bika C (cMCcTeMHOe ITporpaM-
MUpPOBaHMe) U CIUIIKOM IPOMO3AKME U U36BITOU-
HbIE OIS CO3OaHUS TIPUIOKEHUNA.
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HayuHulli pykosodumens — doyeHm Kagpedpst «[IpombluiieHHOe U 2parc0aHcKoe Cmpoumenscmeo»
Cubupckoezo 20cy0apcmeeHH020 a8MoMoOUILHO-00POHHO20 YyHUBEpCUmema,
KaHoudam mexHuueckux Hayk I'ypoea Enena BukmoposHa

MOIAVOULTNPYIOIIVE TOBABKUA )11 BETOHA: BU1bl, IPUMEHEHUE

AHHomauuﬂ. Texuuueckuli npoepecc 8 npou3eoacmee 6emoHa u xcene300emoHa He cmoum Ha mecme u no-
CMOAHHO pa3sueaemcs, emMecme ¢ HUM CO8epUIEHCMBYI0IMCs MeEeXHo10eusd u ceoticmea nosydaemolx 6€mOH06, a
maxie npeaaﬂeﬂmomm u Hoeble mpe606an1 K Xumuueckum 0o0askam.

Kntouesvle cnoea: cmpoumenscmeo, 0emoH, cmpoumenvHole usddenus, npucaoku, modupuyupyroujue 0o-

0asxu, cynepniacmuguxamop.

BeTOH SIBJISIETCST Hauboiee pacpoCTpaHeHHBIM
MaTepuaJioM B IPOMBIIUIEHHOM U TpaskgaH-
CKOM cTpouTesbcTBe. OH MMEET MHOKECTBO pa3-
HOBUHOCTE ¥ IPUMEHSIeTCSI KaK KOHCTPYKIIMOH -
HbI}, OTIEeI0YHbIN M TEIJIOU3OSILIMOHHbII MaTe-
puai. B coorBetcTBuM ¢ TOCT 26633 [1] 6 TOHBI 110
IOKa3aTe/NIIM KauecTBa KIACCUDUIIMPYIOTCS TIO0
psAny TPU3HAKOB: Ha3HAUEHUIO, IO TPOYHOCTH,
BUAY BSDKYIIETO, TNIOTHOCTU, CTPYKTYpe, COCTaBY.
OnHuM u3 Hambosee 3PEeKTUBHBIX ITyTe UH-
TeHCU(UKALIMM TPOU3BOCTBA, TTOBBIIIEHNS Kavue-
CTBa, CHMXEHMS Ce6eCTOMMOCTY Y MaTepUaIOeM-
KOCTU >Ke1e300eTOHHbIX U3[eMuii U KOHCTPYKIMIA
SIBJISIETCS IIPMMEHeHMEe XUMUYECKUX T00aBOK st
OeTOHHBIX CMeceil. B cOBpeMeHHO/ TeXHOJIOTUU
6eToHA MPUMEHSIOT pasMUHbIe BUIbI MOAM(IMKa-
TOpPOB GeTOHA, MO3BOJISIIONIME IIeJIeHAIIPaBAeHHO
peryimMpoBaTh CTPYKTypoo6pa3oBaHMe IIeMEeHT-
HBIX KOMIIO3UTOB ¥ COBEPIIIEHCTBOBATh T€XHOJIO-
ri0 6eTOHA Ha BCEX JTAIax M3rOTOBIEHNS 6€TOH-
HBIX U 3KeJIe300e TOHHBIX U3HEeNNi 1 KOHCTPYKIINIA,
MIPUTOTOBJIEHUM M TPAHCIOPTUPOBKE OETOHHOIA
cmecH, ee GOpPMOBAHUM U TBEPIEHUM.
Mopguduuypylouue fo6aBKu 1151 6eTOHA — 3TO
XUMUYecKre TMPOAYKTbl HEOPraHW4eckoro Win

OpraHMYEeCKOTO MPOUCXOXKIEHNS, BKIOYaEMbIE B
COCTaB CMeceii C 1[e/IbI0 TIOBBIMIEHNS UX (HU3UKO-
XUMUYECKUX XapaKTePUCTUK U TIPUTAHUS KOHEU-
HBIX TTOJIOKUTEJIbHBIX CBOVICTB 6ETOHY, HEOOXOIM -
MBbIX JJISI TTOJTyYE€HYST CTPOUTETbHBIX KOHCTPYKIIMIA
C BBICOKMMM 3SKCIUTYaTAalUMOHHBIMU XapaKTepu-
CTUKaMM U B HauboJiee mpremieMbie CPOKM.

Hawubosnee nsyueHHble 1 CBOOOSHO MTPUMEHSIE-
Mble B Hallel cTpaHe o6aBKu [2], B 3aBUCYMOCTH
OT OCHOBHOTO ITOJiy4aeMoro sddekra meicTBus,
YCJIOBHO MOSKHO pacIipefeiuTh Ha TPU TPYIIIThI:

e  MOIUGUKATOPHI, PEryIMpyIoIIe Xapak-
TEPUCTUKYU TOTOBBIX K IPUMEHEHMIO CMeceii;

e n06aBKM, M3MEHSIOUIYE ¥ TOBBINIAMOIINE
OCHOBHbIE CBOIICTBa OETOHOB;

e  XMMMYECKUe JIUTATYPhI IS IpUAaHus 6e-
TOHAM CITelIaJbHBIX CBOJCTB.

HexkoTopble THUIIBI MPUCATOK 06JIamal0T MHO-
roGyHKUMOHAIBHBIM AeiiCTBYEM, HATIPUMeD, BO3-
IIyXOBOBJIeKaloIIye, IacTuGUIMpyIolIe, ra3o-
obpasyiommue u ap. B aTom ciayuae moguduimpy-
IOIIyI0 [M00aBKYy KIACCUPUIUPYIOT C YUYETOM
Hanbosiee BhIpakeHHOTO 3 deKrTa aeiicTBUS.
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Puc. 1. MHOrOGYHKIIMOHAIbHAS KOMITIEKCHAS To6aBKa

XuMmuyeckue peareHTbl, BBOAMMbIE B COCTaB
pPacTBOpoB — 3TO 3G (PEKTUBHBIN METOH MPSIMOro
BO37eCTBUSI HA apXUTEKTYPY U GU3UKO-TEXHNYE-
CKMe XapaKTepUCTUKU 6GEeTOHOB, ITO3BOJISTIONINIA
MOJTYyYUTh Cepbe3HbINl SKOHOMUYeCcKuit ekt u
BBICOKME [TOKa3aTe/M KauecTBa rOTOBBIX U3Ie/Nit:

e  YMEHBUIUTb Pacxop BsKYIWMX (0o 12%) ¢
OTHOBpEMEHHBbIM YyBeJMYeHUeM IPOYHOCTU [I0
25%;

e  TIOBBINIEHHbIE TEXHOJOTUYECKME KaUeCTBa
cMeceii (OMHOPOAHOCTD, ITOABUKHOCTD U 1IP.);

e  BO3MOXHOCTb peryJuMpoBaHMUsI CKOPOCTHU
TBEPIEHUST M TeIUIOBbIAeieHUss OETOHHOTO pac-
TBODA;

e  COKpallleHMe BpeMeHM TeIlIOo-BIasKHOCT-
HOJi 06paboTKM;

e  TBepaeHue 6eToHa 6e3 TOMOJHUTEILHOTO
MporpeBa B YCJIOBUSX HU3KUX TemIiepaTyp (1o -
25°C);

e B 2-3 pa3a MOBBICUTb MOPO30OCTOMKOCTb
U3nenmni;

° Ha 1-2 MapKu MOBBICUTh BOJOHEPOHNUIIA-
€MOCTb U IIPOYHOCTb U3[IeNINii;

e  TIOBBICUTBH COIPOTMBIIEHME KOHCTPYKIIMIA
K Pas3JMYHbIM TeMIIEpPaTypHbIM ¥ XUMWYECKUM
BO3eCTBUSM.

PaccmorpuM [06aBKM, OTHOCSIIMECS HEIO-
CpefCTBEHHO K yJIyullleHUI0 KauecTBa cMecei my-
TeM M3MeHEeHMS] X OCHOBHBIX XapaKTEePUCTUK B
MIpOIIecce YKIaIKU B OMaTyOKy KOHCTPYKLIVIA:

e  IUIACTUMUKATOPHI;

e  cynepriacTumUKaToOphbI;

e  crabuausupymoliiye q06aBKu;

e  BO3JyXOBOBJEKaIMe MPUCATKN.

ITnacmuguxkamopsl. IDGEKT  PpasKUKEHUSI,
YKJIa[IbIBAEMOTO B KOHCTPYKLIMIO OeTOHA, TToTy4a-
eMblif B pe3y/ibTaTe BBeleHUs CIeLMaJbHbIX MO-
IUGUUIMPYIOUIUX IUTATYP Ha3bIBaeTCs MaacTudu-
Kaluei.

[TnacTuduKaTOPBI — ITO MOBEPXHOCTHO-AKTUB-
Hble H06aBKM, MPEACTaBISIONMe COO0i KUAKME
CYCTIEH3UM UJIY TTIOPOIIKO0OpasHbie CyxXye CMecH,
KOTOpble MpU BBeJeHUM B PaCTBOP 0OPA3YIOT
HelTpasbHble WK CJ1a60Ie/IOuHble COeJUHEHNS,
peryampyloliye moJBYKHOCTD (YO000YKIagbIBae-
MOCTbD) IIEMEHTHBIX OETOHOB.

Vcronb30BaHMe JaHHBIX JIUTATYp B IIPOM3BO/I-
CTBe >KeIe300eTOHHBIX KOHCTPYKI[MII MO3BOJISIET
YOpoCTUTh (POopMOBaHMe M3Zenuit 3a CueT CTa-
O6WJIBHOTO TTOABUKHOTO COCTOSIHUS ITPUMEHSIEMBIX
cocTtaBoB. [ToMMMO 3TOTO, COKPATUTh PACXO[, 1e-
MEHTa, CHM3UTb BOJOIOTPEGHOCTh pacTBOpa U
TIpY 3TOM YBEJIMYUTH IFIOTHOCTb TOTOBOTO 6eTOHA.

K umcny mmactudmkaTopoB, KOTOpble [aiOT
BO3MOKHOCTb HalpaBieHHO PeryJimpoBaTh Xapak-
TePUCTUKY 1IEMEHTHBIX CMeceii, OTHOCSITCS Cefy-
ouye 106aBKu:

1. JIunrocynbdoHaThl TexHUYeckue (COKpa-
meHHO JICT) mpencTaBisioT coboil coenyHeHMe
coJieli HaTpuUs U JIMTHOCY/Ib(OHOBBIX KUCJIOT C I0-
OaBeHMEeM pa3IMYHBIX MUHEPAIbHBbIX CyOCTaH-
LM,
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Puc. 2. JIunrocynbGoHaT TEXHUYECKUT

2. CynbbuTHO-IPOKKeBast Opakka

3. CuHTeTMUecKass MOBEPXHOCTHAsl aKTUBHas
nmob6asxka (CITI).

B cTaHOapTHBIX TSKETbIX 0@ TOHAX OOBIYHO MC-
Mob3yIoT IactTudukatop CIB, Xopoluio MoBbI-
LN TTOABMKHOCTbD CMeceit 1 MO3BOJISIOIINIT
YMEHBIIUTH PACXO], IeMeHTa U BOIONOTPEOHOCTh
pactBopa Ha 8-12%. IlosTomy, Hambosee s¢dex-
TUBHO €ro MCIIOJb30BaHMe TIpM IPOU3BOACTBE
KOHCTPYKIIMIT C BBICOKMM IIPOEKTHBIM COJlepsKa-
HMEeM IieMeHTa.

Puc. 3. CynbGUTHO-IpOsKKeBast Gpaskka

(cokpamenHo C/IB), mosydyaemasi U3 OTXOIOB 1ief-
JII0JI03HOTO IIPOM3BOJCTBA.

ITpumeneHue mob6aBku C/IB 3amezsieT cxBa-
ThIBaHMe 6eTOHA U ee PEKOMEH0BAHO UCII0JIb30-
BaTh TOJIbKO B COUETAHUM C TIpUCATKaMM, YCKOPSI-
OIIVIMM TBEpIEHME PaCTBOPOB.

Cynepnaacmugukamopel. [lepBoe MeCcTo cpean
IIaCTUDUIMPYIONMINX M006aBOK IO IMpaBy 3aHMU-
MaloT CYIepIuIacTM(GMUKATOPbl, OTHOCSIIMECS K
paspsny KOMIUIEKCHBIX PeTyJSTOPOB COCTOSIHUS
6GeTOHHBIX CMeceii.
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k.

Puc. 4. Cyn-epﬁflé.l'cmd).Ko‘ Master Silk

Cyneprutactudukaropsr (CII), cpeamu aHamo-
TMYHBIX PEareHTOB, BBIJEJISIIOTCS KOJIOCCAIbHBIM
3¢ derTOoM pasKILKeHNUs LEMeHTHBIX PacTBOPOB
06e3 CHMKeHMSI TTapaMeTpPOB MPOYHOCTU MPU JII0-
OBIX CpOKax UcmbITaHuit. [To cBOeMy cOCTaBy — 3TO
CUHTETUYECKME MOJIVMEPHbBIE TPUCAIKN, KOTOPbIe

He 3aMe[JISIIOT cxBaTbiBaHMe 6GeToHa. Pacxon CIT
o6bruHo pasen 0,1-1,2% ot o61iero o6bema Ie-
meHTa. [Ipu UCIIoMb30BaHMM TAHHBIX TIIACTUGM-
KaTOpPOB HYKHO YYUTBIBAThb, uTO pneiictBue CII
OTpaHMyeHo 2—3 yacaMy C MOMEHTa UX BBeLeHUs
B OETOHHBIII pacTBOP.

Ta6nuua

OcuHoBHbIe Buabl CII

HaumeHnoBaHue YcioBHOe 0603HaUeHMe Io3upoBKa, % OT MacChl IeMeHTa
10-03 0,3-0,9
CynbdupoBaHHbIe MeTaMUHO- M®AC 0,3-0,9
dbopmanbaerugHbie CMOJIBI C-3 0,4-1,0
MELMENT 1,0-2,5
Monunnact CIT-1 0,4-0,8
IMonunnact CII-3 0,4-0,8
CynbdupoBaHHbie HadTaTNH- HMomunuact CIT-1BI1 0,4-08
bopmanbaerugHbie CMOJIbI STAHEMENT N 0,4-1,0
STAHEMENT NN 0,4-0,8
30-03 0,4-0,8
40-03 0,4-0,8
MJIC 0,4-0,9
MTC-1 0,3-0,6
MonuduuypoBaHHbIe TUTHO- HIAJ-20 0,4-0,6
cynbdaHaThl XICK-1 0,1-0,5
KOI-C 0,2-0,3
BETOFLUID 0,3-0,5
STACHEPLAST 0,3-0,5

Boicokuit adbderr cymnepriacTudukaTopoB

BOJIOIIeMEeHTHBbIM cooTHolleHueM (B/1) mpu co-

00YyCJIOBJIEH MX CIIOCOOHOCTbIO 06pPa30BhIBATh HA
MTOBEPXHOCTSIX 3ePeH I[eMEeHTa ¥ MeJTKO3ePHUCTHIX
3aroJHNTe e aJICOPOIIMOHHBIX 000JI0U€eK,
YMEHbIIAIONMX BHYTPEHHEE TPEeHMe B CTPYKType
6eToHa.

[Ipumenenne CII gaeT BO3MOXHOCTb IIMPOKO
MPUMEHATh OeTOHHbIE CMeCM C  HU3KUM

OPY)KEHUU JTIOOBIX TUTIOB KOHCTPYKIIMI 13 MOHO-
JIMTHOTO kejie306eTOHA KIacCOB MPOYHOCTM B15 u
BBIIIIE, TPV 3TOM, MCIIOJIb3YSI TPOCThIE TEXHOJIOT Y-
YyecKkue MpueMbl, MOTYUYUTh CAeAYIOUMe IIPeruMy-
IIecTBa:

e  BBICOKYIO IMPOYHOCTb TOTOBBIX W3OEIUI
(60-80 MITa);
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e  BO3MOXHOCTb TIpMMEHEHUS JUThEBOTO
criocoba ¢ KpaTKOCPOUHO BMOpalyeli KOHCTPYK-
umit, ipu HU3Kom B/II, miis mpousBoacTBa cobop-
HOTO Xe/e306eToHa;

e  (JIarOIOJYYHO 3a/IMBATh KOHCTPYKLIMY Ca-
MOTO CJIOKHOTO Tpoduis;

e  TIOBBICUTH CKOPOCTb (HOPMOBaHUSI U3He-
JINIA;

e  CHM3UTDb pacxoj IleMeHTa;

e  YAYUYNINTb KAUeCTBO MOBEPXHOCTU BBIITyC-
KaeMbIX U30e/INii;

e  TIPUTOTOBJIEHME CMeceii Ha HeCTaHAApT-
HbIX 3aII0JTHUTENSIX (MEJIKUI [1eCOK);

CVNEP

e IIpMMEHEHMe HaIIpSralolero IieMeHTa
WY pacIIMPSIIONIVX T0OABOK ITPU BO3BEIEHUM MO-
HOJIMTHBIX KOHCTPYKIINIA;

e  U3TOTOBJIEHME KOHCTPYKIMIt U3 >XKapo-
CTOJKOro 6eTOHAa Ha MOPT/AAaHAIeMeHTe, [IMHO3e-
MUCTOM lieMeHTe, IJIaKOOPTAaHAlleMeHTe.

Oddekr peiicTBuS TIACTUGUKATOPOB pac-
CMOTpPUM Ha IIpMMepe Haubosiee pacrpoCTpaHeH-
HOIt mo6aBku C-3 ¢ mpeKpacHbIMM IKCIUTyaTaI-
OHHBIMM XapaKTepPUCTUKAMM B COOTHOIIEHUM
1IeHa/KauecTBo.

C3

MIACTHDHRATOP

ANA GETOHA W CTROWTENbHbIX PACTBOPDB

[ S ——— L
o YRR st (5410 155 wapoove (13 0% B boste appscTs berons
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vumsercanshan nosaska  [PET F
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Puc. 5. Cynepractudukarop C-3

IMnactuduimpyromas npucagka C-3 BBOOUTCS
B CMeCh B (hopMe BOIHOI CYCITeH3UM HeOo6XOomu-
MOV KOHIleHTpaiuu. COCTaB MCIOAb3YyeMOTO I1ia-
cTuduKaTopa BhIOMpPAETCS MMOTPeOUTEIEM C yue-
TOM TIPOEKTHBIX XapaKTepPUCTUK TOTOBOTO M3Je-
nust. DbdeKTUBHOCTD MeCTBUS J0OaBKM 3aBUCUT
OT MapKy IlleMeHTa M COCTaBa 3alloJHUTeJelA.
[TpyMmeHeHMe HaHHOTO ILIAacTUMUKATOpPa IMO3BO-
JisieT TOJTyYUTh CeAyIolue TIpeuMylecTBa:

e  yBeIMYEeHMe MOABMKHOCTM OeToHa 1o [14-
I15;

e  yIyullleHMe IUIACTMYHOCTH (YA06OoyKiIa-
IbIBaeMocTH) B 1,5 pasa;

e  cHmwkeHue B/II Ha 25%;

e  TIOBBINIAeT TPOYHOCTb KOHCTPYKIMIT Ha
25%;

e  TUIAPOU3OJSALMOHHBIE cBoiicTBAa W10 11 60-
nee;

e  Mopo3socToiikocTb F300;

e  (ClleIIeHMe cMecei C apMaTypHbIM Kapka-
CcoM yBenmnumBaeTtcs B 1,6 pasa.

Cmabunusupyroujue dobasku. JJaHHbIV BUI, MO-
IUGUKATOPOB — 9TO MUHEPATbHBIE MU XUMUUE-
CKue coeVHEeHMUS, MpeaoTBpauiaoie

paccianBaeMoCTh 6eTOHHOJ cMecy. ITOBBIIIAIOT
ee OLHOPOAHOCTh, BOIOYIEPKMBAIOIIYIO CIIOCO6-
HOCTb (IIPOHMLIAEMOCTh) M CIIOCOOGCTBYIOT YITy4-
HIeHUIO TPOXOXKIeHUs MaTepuasa Mo Tpybompo-
BOJIaM.

BeToH, wM3roTaB/IMBaeMblii C IpUMeHEHUEM
CTAaOUIM3UPYIOIMX — TPUCATOK, IpuoOpeTaer
CBOVICTBA CAMOYTJIOTHSIIOIIMUXCSI COCTaBOB. CTabu-
JIM3aTOPbI CHMKAIOT XKECTKOCTb pacTBOpPa, TEM Ca-
MbIM TIOBBIIIASA CTeleHb ero YKIaJbIBaeMOCTMU.
ITpu BBemeHMM B coCcTaB GETOHA CTAGUIUSUPYIO-
ieii IpucagKy, Ha TOBEPXHOCTHU 1[eMEeHTHBIX 3e-
peH GOpMUPYETCS «MUKPOTe/b», 00ecreuynBa-
1Mt CO3JaHe «HecCyllero Kapkaca» B I1IeMEHTHOM
TecTe ¥ MpefOoTBpallallINii paccjlauBaHue pac-
TBOpa. IIpuyeM, 3Ta KOHCTPYKI[MS TIO3BOJISIET 3a-
TTOJTHUTEJISIM JIETKO TlepeMelaThCsl, UTO He M3Me-
HSeT YI000YKIaAbIBaeMOCTHU GeTOHA.

Takasi TeXHOJOTUSI TIO3BOJISIET YK/IaJbIBATh
cMecu B IyCTOapMMPOBaHHble KOHCTPYKIMM Ca-
MOJ1 CJIOKHOV KOHQUTrYypaLyu 6e3 MCIIoTb30BaHMS
BUOpaTopoB. MaTepuas B repuof, 3aJIMBKU CaMO-
VIUIOTHSIETCS, BbIAAB/AMBAs Ha MOBEPXHOCTb U3-
JIULLIKY BOJABI U BOBJIEUEHHbI BO3IYX.
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Puc. 6. MeTunuenniwoJiosa

W3 oTeueCcTBeHHBIX M3BECTHBIX JOGABOK — Me-
TUJILIE/UTION03a BojopacTtBopumast. [Ipemcrasiser
00601 BOJIOKHMCTOE 6ejioe BeIIeCTBO C JIETKUM
SKeJITOBAThIM OTTEHKOM. J[aHHOe BelecTBO I03-
BOJISIET JIETKO PEryJMpPOBaTh MJIOTHOCTb M PEOJIO-
TMYeCcKye XapaKTepPUCTUKY PaCTBOPOB, YCTPaHSIET
yCcaiKy M paccioeHue, TMOBBINIAeT KIIeSIIyI0 CII0-
COGHOCTb. Bce 3TO 1aeT BO3MOXKHOCTb TPaHCIIOP-
TUPOBaTh CMeCh IO TPYOOIIPOBOAAM C COXpaHe-
HMEeM BCeX IIPOeKTHBIX TpebGoBaHmii. MoKeT mpu-
MEHSATBHCS C JIIOObIM TUIIOM LiEMEHTa, He OKa3bl-
BaeT BJIMSIHMSI Ha CPOKM TBEPAEHMS M PaHHIO
MIPOYHOCTb.

Bo3sdyxosoenekawouwjue moduguyupyrouue npu-
cadku. Bo3myxoBoBJIeKaolie 106aBKM UCIIOIb3Y-
IOTCS [IJI1 BOBJIEUEHMST B LIEMEHTHYIO CMeCh yCTa-
HOBJIEHHOT'O 00beMa BO3[yXa — C 1ebi0 (GOopMu-
poBaHMsSI B OETOHE CHCTEMbI 3aKPbITHIX M PAaBHO-
MEepHO pa3/e/eHHbIX [10 BCeMY 00beMY KOHCTPYK-
LMY BO3IOYIIHBIX ITOP.

BosgyxoBoBieKkawiie T00aBKY MCIOJIb3Y-
I0TCS [IJIs1 BOBJIEUEHMSI B LIEMEHTHYIO CMeCh yCTa-
HOBJIEHHOTO 06'beMa BO3AyXa — C 1ieJibio hopMu-
poBaHMSI B OETOHE CHCTEMbI 3aKPbIThIX M PAaBHO-
MEepPHO pas3e/IeHHbIX 10 BCeMY 00beMY KOHCTPYK-
LMY BO3OYIIHBIX ITOP.

Puc. 7. Cmona HeliTpasM30BaHHas Bos,quOBOBnekammaﬂ (CHB)

Vicnionp30BaHKe BO3AYyXOBOBJIEKAMOUIMX JIATa-
TYp MO3BOJISIET:

e  TosiyyaTh GETOH BBICOKOI MOPO30CTOMKO-
ctv F300 u 60s1€ee;

e Ipy HEO6XOOMMOCTM ITOHMU3UTh IIIOT-
HOCTb TOTOBBIX M3menuii Ha 50-250 Kr/m3;

e  TIPUMEHSTb JIJIT TIPUTOTOBJIEHUS JIETKOTO
0eTOHA KPYITHO3E€PHUCTHII 3aII0JTHUTENb BHICOKOIA
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TIJIOTHOCTY WJIM OOBIYHbBIN KBaPIIEBbIii IIECOK (B3a-
MeEH ITOPUCTOr0);

e  CHU3UTH PACXOJ MOPUCTBIX MaTepUaoB,
YMEHBIIUTh BOJOMOTPEOHOCTh PAcTBOpA, IMOBBI-
CuUTh Teriodpusnueckme u gedopmaloHHbIE
CBOJCTBA U3OeNNii;

e IIpM MajJOM COLEpXaHUM MeJIKO3epHU-
CTOr'O 3aII0JIHUTEJSI U3TOTABIMBATD U3 C MO-
HOJIUTHOW ONHOPOJIHONM CTPYKTYpPOM; YBeIN4u-
BaTh IOJBMXHOCTb GETOHHOI CMecu U TeM ca-
MbBIM, COKpamiaTb BpeMsi (OpMOBaHUSI U3LENNA,
YBeIMUYMBATD YIUIOTHEHNE CMeCH, CHIKATh ee pac-
CJIoeHMe TIPU LOCTaBKe U yKIaaKe B GOpMBI,

e  VIyYNIaTh 3BYKO- U TEIUIOU3OISIIMOHHbIE
XapaKTePUCTUKU U3LETTUNA.

Becbma 3¢heKTMBHBIM CITOCOG0M MOBBIIIEHUS
MOPO30CTOMKOCTM KOHCTPYKUUIA SIBJISIETCSI TIPU-
MeHEeHMe BO3IyXOBOBJIEKAIOMINX MPUCATOK. JIjist
MTOJTyYeHUst GeTOHA C BBICOKMMM MOPO30CTOMKIMM
CBOJMCTBaMM HEOOXOOMMO, YTOObI BeJIMYMHA 3a-
30pa MeXIy COCeTHMMM ITy3bIpbKaMy BO3AyXa He
6bi1a 6osbiie 0,025 cm. I[MosTomy, OJISI COOTBET-
cTByMOIEero sddexra HeOOXOOAUM HE TOJIBKO 3a-
IJIAaHMPOBaHHbBI 00beM BO3[IyXa, HO U CO3TaHMe
BO3MOYIIHBIX SUYeeK KaK MOXKHO MEHbIIEro pas-
mepa.

Puc. 8. KomIutekcHast BO3IyXOBOBIEKAlONIas 1o6aBka

Bce 3Tu ycioBus, Ol MOBBINIEHMS MOPO30-
CTOIKOCTY 6eTOHA, TIOMOTAIOT OCYIIECTBUTh BO3-
IyXOBOBJIEKalomIye cocTaBbl. OOGBIYHO B CMECH C
BO3[IyXOBOBJIEKAIOWIMMM J0OaBKaMM IOPUCTas
MOBepXHOCTh cocTasisier 1000-2000 cm?/cm®, a
pasmep camux mop - 0,005-0,1 cm. ITpu sTom om-
TUMaJbHOE KOJMYECTBO BOBJIEUEHHOTO BO3[yXa
IOJIKHO ObITh 4-6% OT 0611ero o6beMa LieMeHTa.
Pacxop 11leMeHTa MOXKET ObITh YBEJIMYUEH MPU CHU-
SKeHUM 3€PHUCTOCTY 3aIIOTHUTEJIS.

3akiaoueHue

HasHaueHre m06aBOK OueHb PasHOOOpPA3HO, a
MX aCCOPTUMEHT BKJIIOUaeT B cebst 6osee 800 pas-
HOBUAHOCTe. TakuM 06pa3oM, BLIOOP HEOOXOmM -
MBbIX TIPUCAIOK JIJIT KOPPEKTUPOBKM CBOJICTB W3-
IeJIVii U TIOBBIMIEHMUST TEXHOJIIOTUY U3TOTOBJIEHUS
sKe1e300e TOHHBIX KOHCTPYKIINIA SIB/IsIeT c060it He-
BEpOSITHO CJIOKHYIO 3a/1a4y.

IJ1s TOTO YTOOBI IMPAaBWJIBHO MCITO/Ib30BAaTh Te
VTV MIHBIE JITATyPbl, TPUMEHMMO K KOHKPETHBIM

TpeGOBaHMUSAM U YCIOBUSIM IPOU3BOICTBA, HEOO-
XOOVMMO MMeTb OCO3HAaHHOe IIpefiCTaBlIeHMue O
HasHaueHUM, Knaccubukaumuyu U MexaHusMe faeit-
CTBUSI MOIU(PUKATOPOB.
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MODIFYING ADDITIVES FOR CONCRETE: TYPES, APPLICATION

Abstract. Technical progress in the production of concrete and reinforced concrete does not stand still and is
constantly evolving, along with it, the technology and properties of the resulting concrete are being improved, as
well as new requirements for chemical additives.
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TPYAOI'0JIN3M KAK ®OPMA 3ABUCUMOCTMH:
IMTPUYNHBI U ITOCJIEACTBUA

AnHomauus. Hccnedosarue 8 daHHOL cmamoe NOCBAUEHO U3YyueHU 00HOT U3 hopm 3asucumocmu — mpyoo-

2071U3MY.

Kniouessie cnoea: mpydozonusm, paboma, mpyodoeas OesimenbHOCHb, 3a8UCUMOCTb, HelaHue pabomams.

B COBpPeMEHHOM O001[eCTBe YaCTO BCTPEUAIOTCS
JIIoAu, 06Jafalone peJIKoOCTHOI TSTOi K pa-
6ore. TloHATME «TPYAOTOAM3M» BIIEpBbIE OBIIO
npeacrasiaeHo YariHom Oytcom B 1971 rogy Kak
HaBSI3UMBOE WM HEKOHTPOJMpYyeMOe >KejlaHUe
paborarb. [IpyrumMu CJIOBaMM, 9TO amIUKILINS, VIJIN
3aBUCUMMOCTbh K TPYIOBO# JesiTenbHOCTH. I1o cTa-
TUCTUKe CcpeJiu OMpoIlleHHbIX 58% cumTalor, 4To
Kapbepa SBJSeTCS UX olpenenswouen (puc.l).
BosbIiie mooBMHBI TPEeATIONaraT, UTO ObITh TPY-
IIOTOJIMKOM — 3TO XOpolllee KaueCTBO yejoBeve-
CKOI1 HaTypbl. OHAKO 3TO pacCIpOCTPAHEHHOE 3a-
omykmeHue cpeny pabodero HaceneHus. Jameko
He KaXkAblli 3HAET, UTO NIpUYMHA TaHHOM 3aBUCU-
MOCTY KpOeTcs TJTyOOKO B IOJCO3HAHMM U YaCTO
BO3HMKAaeT B IeTCKOM Bo3pacTe. 60% ompoiieH-
HBIX JOITYyCKAaIOT, UTO AETCTBO MOTJIO MOBJNUSITh Ha
uUx paborocrocobHocTh (puc.2). Pasbepémcst B
3TOM BOIIpOCe ogpobHee.

JT106071 pe6EHOK HYKIAaeTCsl BO BHMMaHUU, TaK
Kak 3TO SIBJISIETCSI OCHOBOJ POIUTENbCKOI JTI0OBHA.
3ayacTyi0 OeTu MbITAlOTCI OOpaTUTh Ha cebs

BHMMAaHMe B3POC/bIX, KOHIIEHTPUPYSICh HA XOPO-
1€ yCrieBaeMOCTH B IIIKOJIE, a B IOTIOJTHEHMM U Ha
IOCTIDKEHMSIX BO BHEYPOUHOJ essTeJbHOCTU. He-
yCTOMUMBAs AeTcKas MCUXUKa HauMHaeT Gopmu-
poBaTh ompele/ieHHYI0 Mofe/lb noBedeHus. C
IIeTCKOTO BO3pacTa YeJIOBeK CTAaHOBUTCS 3aBUCU-
MBIM OT TPYA0BOI IeSITeIbHOCTH, OAYIIEBIISIET €€,
HaXOJIUT B HeM CMBICJ CBOEro CyIeCcTBOBAaHMUS.
Kpome Toro, pogutenu-TpygoTOAUKY BO MHOTOM
MOTYT OKasbIBaTh BJIMSIHME Ha CBOEro peGEHKa,
MOOY)KIasi K peanusaliy PeryaspHOil paboThl.
[MosToMy TpymOTOAM3M CTOUT pacCMaTpuBaTh C
MO3UIMU HE TOJIBKO NMPUOBPETEHHOIO B TeUEHME
pabouero mpoliecca KauecTBa, HO U KakK CJIeICTBIie
BocnuTaHus. PoxkmaeTcss MaHepa OTHAJIEHHOCTU
OT TO3UIMM HOPMUPOBAHHOTO TPYZa U OTAbIXA C
opHMeHTallMeli Ha HeCKOHUaeMoe ycepACcTBOBaHMe.
Takye oAy OIMOOYHO I10/IaraloT, UTO 3TO SIBJIS-
eTcsl UX TJIaBHOJM ILIeHHOCTbIO ¥ €IUMHCTBEHHBIM
criocoboM peanusaluy B KusHU. Kak ciaenctsue,
Mog06Has MO3UIMS BJIEUET 3a c0O0I caMmopaspy-
HIeHue.
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Kak 6bIJI0 CKa3aHO BbIlle, B OCHOBE TPYOOTO-
JM3Ma JIEXKUT U3BpallleHHOe CTpeM/ieHMe K pa-
6ore. Tpymoronuku cTaBsT Iepen coboii 1eab —
TOJIHSTH CBOIO CAMOOIIEHKY, Peaan30BaThCs B pa-
60Te, MOCTPOUTH Kapbepy, YIYUIINTb KauecTBO
CBoe1 Xu3Hu. Takue cTpemMeHNUs 3a4acTyIO OUeHb
MIPUBETCTBYIOTCS B OOIIECTBE, JIIOAM CTAaHOBSTCS
YCIIeIIHBIMU, UX 3aCJIyTU BBICOKO LieHsTCst. Ho mo-
IoOHbIE yCIexXy MMEIOT UM OTPUIIATENbHYIO CTO-
poHy. Yriy6ssisach B paboTy, TPYOOTONMUKYM YaCTO
3a0BIBAIOT PO CEMbIO, HE MOTYT IEePEKTIOUNUTHCS
Ha IPYTYIO IesITeJIbHOCTh, UX OECITOKOSIT MBICJIU O
pabounx 3amavax Jaske B BBIXOTHOJ JTeHb. MHOTrMe
3a0bIBAIOT O OJMIM3KUX U IPY3bIX, HE YOEISIIOT UM
BpeMsl. B pesysbTaTe MexXAy HUMM BO3HUKAIOT He-
IOTIOHMMAaHMs, KOTOpPble MOTYT CTaTh MPUUMHOM
TOJHOTO pa3pbiBa OTHolIeHuit. He cekper, uTo
TPYIOOTOJNUKU CKIOHHBI ObITh OUE€Hb CKPBITHBIMHA,
MOpoJi MOJYAIMUBBIMM, OTCTpaHeHHBIMU. CeMbs
I HUX He SBJISIeTCS] IPUOPUTETOM, MHOTIa CMe-
1jaeTcsl Ha BTOPOI IUIAH. Y HUX OTCYTCTBYET
CTpeMJIeHMe B KOJUIEKTMBHOM IPUHSITUM pelle-
HUIA, S9HTY3Ma3M B CEMEeITHOM IIJIaHUPOBAaHUM, UH-
Tepec K HepabouuMm cepam. B BbIXOIHbBIE CUTBHO
CTpazaloT, B OTITyCKe BIAJalOT B JeIpecCuio, Ibl-
TAIOTCSI MMUTHPOBATh pabouylo HesiTeTbHOCTD,
TOpOJ MINYT [OIOJIHUTE/bHBI II0BOJL 3aep-
’KaThCsl Ha paboTe IOCae OKOHYaHMs pabouero
IHS, Cpeay OMPOIIeHHBIX 64% BbIMCKMBAIOT OBOT,
0CTaThCs Ha paboTe IMoc/ie OKOHYAaHMUS pabGouero
IHA (puc.3).

JKenaHue cuenaThb 60bIIIE, TPOSIBUTH MHUIIMA-
TUBY, YTOOGBI JOOUTHCS MPOABIKEHUSI B Kapbepe
nmary6HO CKasbIBAeTCSI HA UX CaMOMAEHTUdUKA-
1IMM, 300POBbE, B3aMMOOTHOIIEHUY C OIU3KUMMU.
IOoMaiHsst 06CTaHOBKA HEe IPUHOCUT TaKOMY

28,8%

YeJIOBEKY CUaCThsI, ¥ OH C yIOBOJIbCTBMEM BO3Bpa-
IAI0TCS Ha paboTy.

TpymorosnsM MOXeT TOBJIUSITb Ha pa3BUTHE
CepbE3HBIX HEOOPATUMBIX MOCAeACTBUIA. UelmoBeK
B KOHEUHOM MTOT€ CIIOCOGEH MOTePATHh HEe TOIBKO
Ipy3eii ¥ CBOUX GIM3KUX, HO U HABPEIUTH CBOEMY
MCUXUUECKOMY U (U3UUECKOMY 3[I0pOBbI0. Bo3-
MOSKHO TIOSIBJIEHME HEeBpPO30B, GECCOHHMUIIBI, Te-
Tpeccuyt, BO3HUKAET YyBCTBO YCTAJIOCTH, CHYKA-
eTcss pabora MMMYHHOIM cucTteMbl. IlosTomy
BaKHO MPaBMUILHO OPTaHM30BbIBATb ¥ COBJIIOAATD
CBOJ PEKMM Tpy/a ¥ OTAbIXA, YMETh OTBJIEKATHCS
OT paboThl, MEPEKITIOYAsICh Ha APYTMe BUIbI Jesi-
TEJIbHOCTY, OCTABJISITh paboune mpobieMbl Ha pa-
6oTe, a ToMa OTABIXaTb U MPOBOAUTbL BPeMS CO
CBOEJ1 ceMbeii.

Kaxk 1 1060My ueI0BeKY, TPYIOTOIUKY TPYIHO
MPU3HATh CBOI0 3aBUCUMOCTL. [IpuHSITHE Cebs C
HOBOJI CTOPOHBI MOXET MPUBECTU K HEITPOCTHIM
cTagusiM Heu30esKHOro: OTpuilaHue, THEB, TOPT,
Iernpeccusi, IPpUHSTHE. B MOMEHT OTpULIAHUS Ue-
JIOBEK OTBEpraeT CBOIO 3aBUCUMMOCTb, CO3[AeT
TICUXOJIOTMYECKYIO 3aIIUTy OT GOJe3HEHHBIX ITe-
peskuBanmit. Kak TOJMBKO Mcuye3aeT HempusiTue,
BO3HMKAIOT SMOIMM TaKue, Kak T'HEB U 3JIOCTb.
Eme ogHa cragust - Topr ¢ co6oif, WiIu JIOKHAs
Hagmexmga. YesoBek maeT cebe obGelaHusl MUCIIpa-
BUTBCS, HE 3aJIep>KMBAThCS Ha paboTe 1 yalie mpo-
BOOUTDb BpeMs C GJAU3KUMMU. ITO ITePeXOquT B 3a-
TSOKHYIO JTePeccuio, KOorga OH ITOHMMAeT, UTO
SKU3HD He OymeT nmpeskHeii. CITyCTsI BpeMs 4eJI0BEK
HauMHAeT IPUHMMATh CUTYalUIO, OH UIIET pelle-
HIe JIJIs1 60PbOBI C 3aBUCUMOCTBIO. [IJIsT 9TOTO eMY
CTOMT ITIOMOYb M OOBSCHUTH, UTO paboTa He
IOJDKHA SIBJIATHCS €IVHCTBEHHO! pagoCThio B
SKU3HU.

® na
@ Her

3aTPYAHAKCb OTBETUTb

Puc. 1. Kapbepa onpefenseT uejioBeka
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3aTPyAHAOCb OTBETUTbL

60,1%

Puc. 2. BausHue meTcTBa Ha paboTOCIIOCOOHOCTD

® =
® et

) 3aTpYOHAKCE OTBETUTL

Puc. 3. IToBop 3amepskaThCs Ha paboTe/yuebe MOIOIbIIIE
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WORKAHOLISM LIKE A FORM OF ADDICTION:
CAUSES AND CONSEQUENCES

Abstract. The research in this article is devoted to the study of one of the forms of addiction — workaholism.
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MYXAHOB Anekcanap AjlekcaHAPOBUY
CTYIEHT JieueOHOro dhaKyIbTeTa,
[Tepmckuii rocyIapCTBEHHbBIN MeIUIIMHCKUI YHUBEPCUTET MMeHu akageMmuka E. A. BarHepa,
Poccug, r. Ilepmb

OLIEHKA B/IMSIHYSI YYEBHBIX HATPY30K
HA YPOBEHbD CTPECCA VY CTYJAEHTOB

AnHomauus. Cmpecc — 3mo C080KyNHOCMb Hecheyuguueckux adanmauuoHHbIX peakyuii opzaHu3ma Ha 803-
deiicmasue camplx pasHooOpa3HbIX Hebiazonpusmusix gakmopos. Ha cezo0HswHuli deHb ecmb 60NbLUOE KOJIUUE-
CMeo pasHoo0pA3HbIX Kaaccupukayuli cmpecca, NpuuuH ezo nosieneHus. Jaxce onpedeneHue 1mozo, 4mo maxoe
cmpecc Moxcem Oblmb 04eHb pA3HO0OpasHsiM. Hanpumep, nod mepMuHoM CIMpecc MOXCHO UmMens 6 8Udy U cocmo-
AHUEe NOBbIUIEHHO20 HANPSXCEHUS NCUXUKU U3-3d 0esimeibHOCmU 8 mpyOHbIX Yc08usX. Kaxcobili uesnosex ucnsimai-
saem cmpecc, 01 MHOzux Jtodeli npuesiuHoOl cumyayueti 1615emcst NodeepeamsbCsi CMpecco8siM HAzpy3KaAM No-
CMOSIHHO - N0 cocmosaHuto Ha 2019 okono 95% epaxcdax Poccuu ucnstmoigaem cmpecc, a 34% nepexcusarom cmpecc
excedHesHo. TIpuuuHsl paseumus cmpecca KpaiiHe pasHoobpasHsl, N0 Cymu, CMpeccos8siM (Hakmopom, 6 3asucu-
Mocmu om uHOUBUAYANbHOL KapMUHbL MUPA Moxcem 6vstmp OyK8anbHO N000e 8o3deticmaue. Tem He meHee, cmpec-
C08ble (haKmopwvl MOXHO KAACCUDUUUPOBAMBb 8 3ABUCUMOCHIU OM NPOUCXOHCOeHUS Ha: buo0zuuecKue (Hanpumep,
supycol), huduueckue (Hanpumep, memnepamypa), xuMuueckue (Hanpumep, KUC10mol) u ncuxoyozuueckue. K ncu-
X0J102U4eCKUM CMpeccoesiM (akmopam OmHOCUMC U yueOHAs HA2pY3KaA, poib Komopoli 6ydem o6cyxcdeHa
danvuie. B daHHOM ucciedo8aHuu MHOI0 NOCMABAEHA Yellb — YCMAHO8UMb, HACKOJbKO 3HAUUMA POJib MEKYUWUX
yuebHbIX HAzPY30K 8 pa3eumuu cmpecca y cmyoeHmos sieue6Hozo (paxyasmema 4-20 kypca IITMY um ax. E.A. Ba-

2Hepa.

Kniouesste cnosa: cmpecc, CmyaEHmbl, npu4duHslL cmpecca.

aTepuasl M MeTOIbl ¥icc/IeJOBaHMSI

Pa6ora BeimosHeHa Ha 6asze IITMVY um ak.
E.A. BarHepa, oCHOBaHa Ha pe3y/bTaTe aHKETUPO-
BaHMS ydalIuxcsl 4To Kypca JaHHOTO YHUBEpPCU-
TeTa. BEIOOPKY COCTAaBUIM MY>KUMHBI U JKEHIIVHbBI
B Bo3pacTe oT 21 10 24 j1eT, 0611ee KOJIMUeCTBO Ue-
JIOBEK B BbIOOpKE - 34.

Vyarmymcst 6b1IM BbIITaHbI IBE aHKETHI. B mep-
BOV M3 HMX CTyIeHTaM HYXHO OIIpee/nThb,
HACKOJIbKO BeJIMKa, Ha MOMEHT OIlpoca ydyeOHast
Harpyska (1o cyObeKTUBHBIM OIIyIeHusiM: ot 0 —
BOOOIIle He MCIBITBIBAIOT, 10 5 — Harpyska upes-
MepHa, HEBBIHOCKMA).

B 3aBMCUMOCTY OT ITOJTyY€HHBIX OTBETOB, OBLIN
chopmupoBansl 5 rpymnm: [ rpymnmy coctaBuiio 3
cryneHTta (8,8%) He MCIBITHIBAIONINX YUEOHBIX
Harpys3ok Bosce. Il rpynmy - 6 ctynenTos (17,6%),
CUNTAIOMINX YUeOHYI0 HATPY3Ky HE3HAUUTETbHOIA.
B III rpyniny Bouio 14 yenosek (41,2%), OJist KOTO-
pBIX yuebHas Harpyska OLIYIIAeTCsl Kak 0ObIyHas
(cpemusis). IV rpynna — 7 yenoBek (20,6%) ucCIbi-
THIBAIOIIIVE TIOBBIIIEHHYIO HATPY3KY OT y4eobl. 1V
rpynna — 4 crygenTa (11,8%) BocnpuHMMAIOIINX
TEKYIIYIO y4eOHYI0 Harpy3Ky KakK HEBBIHOCUMYIO.

BTopas aHkeTra, mpeznjokeHHas CTyZeHTaM —
3TO IIKaja Jernpeccuy, TpeBoru u crpecca — 21
(DASS-21). M3 Bcex BO3MOXKHBIX LKA A1 OLLEHKU
YPOBHSI CTpecca MHOIO Oblia BbIOpaHa 3Ta M3-3a
TOTO, UTO OHA SIBJIIETCS] OJHOV U3 Haubosee IO-
CTOBEPHBIX ¥ HaJIEeXXHbIX [4], HaNIpuMep, YyBCTBU-
TeJIbHOCTh aHKEThHI 10 LIKaJe CTpecca COCTaBIseT
96,4%, cneuududHocTh 98,7%, a muarHocTUde-
CKasl lIeHHOCTh paBHa 97,9% [5]. Kpome Toro, 3Ha-
YMMBII TJTIOC AHHOV LIKaJIbI 3aK/I0YaeTCsI B TOM,
YTO OHAa IOKAa3bIBaeT BHICOKYIO 3((eKTUBHOCTD
Kak B OYMaskHOI1, Tak U B 3JIeKTPOHHOI opMme 3a-
TOJTHEHUS [6].

PesynbTaT McciegoBaHus

Kak cka3aHo Bblllle, BTOPHIM 3TallOM UCCJIE€0-
BaHMS ObLJIO aHKETUPOBAaHME CTYIEHTOB aJarTi-
POBAaHHBIM PYCCKOSI3bIUHBIM BapMaHTOB TecTa
DASS-21 [7]. Ons yoobcTBa ucciaenoBaHus, U3 BO-
MIPOCOB TeCTa GbLIM UCKIIOUYEHBI T€, KOTOPbIE OT-
HOCSITCS K IIKaJIaM JIeTpeccuy U TPeBOTH, Tak KaK
OHU He OTHOCSITCSI K TeMe HACTOsIIel paboThI.
NHuTeprnipeTaiiusi pe3yabTaTOB TeCTUPOBAHUS OCY-
IIeCTBJISIaCh COOTBETCTBEHHO cienyouieii
IIKaJIbI:
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N2 i/ CrerneHb BbIPAXXEHHOCTHU CyMma 6a/1710B
1 OTcyTCcTBUE 0-7
2 Jlerkuii 8-9
3 YMepeHHbIN 10-12
4 Beipa>keHHbI 13-16
5 Kpaiine BbIpaskeHHBI 17-21

Bbutu nostyyeHsl ciaeayione pe3yabTaThl:
W3 Bcex yuaCTHUKOB MccaeqoBanus (n=34)

N2 i/ CrerneHb BbIPa)K€eHHOCTU KonnyecTBO CTYyHeHTOB (n) KonnuectBO cTyneHTOB (%)
1 OrcyTcTBUE 18 53
2 Jlerkmii 7 20,6
3 YMepeHHbIN 4 11,8
4 BoIpaskeHHBI1 4 11,8
5 KpaiiHe BbIpaskeHHbI 1 2,8

N3 I rpynimel (n=3)

N2 /i1 CTerneHb BBIpaKEHHOCTN KonynuecTBO CTYIeHTOB (1) KonnuectBo cTyneHTOB (%)
1 OTcyTcTBUE 3 100
2 Jlerkuit 0 0
3 YMepeHHbIN 0 0
4 BoipaxkeHHBIT 0 0
5 KpajiHe BbIpaskeHHBbI 0 0

N3 Il rpynmnsl (n=6)

N2 n/n CTerneHb BBIPaKEHHOCTH KonyuecTBOo CTYIEHTOB (1) KonnuectBo cTyeHTOB (%)
1 OtcyTcTBUIE 5 83,3
2 Jlerkmii 1 16,7
3 YMepeHHbI 0 0
4 BoipaxkeHHBIT 0 0
5 KpajiHe BbIpakeHHBbII 0 0

W3 111 rpynmsl (n=14)

N2 n/n CrerneHb BbIpaKEHHOCTU KonynuecTBOo CTYZIeHTOB (1) KonnuectBo cTyneHTOB (%)
1 OrcyTcTBUIE 8 57,1
2 Jlerkmii 3 21,45
3 YMepeHHbI 3 21,45
4 BoipaskeHHbBI 0 0
5 KpajiHe BbIpaskeHHBbIIA 0 0

N3 IV rpynrsi (n=7)

N2 /i1 CTerneHb BBIPaKEHHOCTN KonynuecTBOo CTYIeHTOB (1) KonnuecTBo cTyneHTOB (%)
1 OtcyTcTBUE 2 28,5
2 Jlerkmii 3 42,8
3 YMepeHHbI 1 14,35
4 BoipaxkeHHBIT 1 14,35
5 KpajiHe BbIpaskeHHBbI 0 0
W3 V rpymnisl (n=5)
N? i/ CrerneHb BbIpa)K€eHHOCTU KonnyectBO CTYyAeHTOB (n) KonmnuectBO cTyneHTOB (%)
1 OtcyTcTBHME 0 0
2 Jlerkuit 0 0
3 YMepeHHbIN 0 0
4 BoIpaskeHHbBI1 4 80
5 KpaiiHe BbIpaskeHHbI 1 20
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3akimoueHue

Takum 06pa3om, B pe3ysbTaTe UCC/IeIOBAHMS,
MbI MOKEM MPUATH K C/IeLYIOIIMM BbIBOJAM:

Bospinas yacte (67,6%) CTYyOeHTOB 4ro Kypca
I[II'MYVY axk. E.A. BarHepa BOCIIPMHMUMAIOT TSI’KECTb
TeKyIleil yue6HOI Harpysku Kak CpPeIHIO WU
c1abee, a MeHbIlas mojs1 yuamuxcs (32,4%) omnpe-
JIeJISTIOT ee KaK MOBBIIIIEHHYIO M HEBBIHOCUMYIO.

Takske MOXXHO MPUITU K BBIBOAY O TOM, UTO,
CYylIIecTByeT OIpele/ieHHasi 3aKOHOMEPHOCThb
MEXOy CYOBbeKTMBHBIM OIIYIIEHUEM TSDKECTU
yue6HOI Harpy3Ku U YpoBHEM cTpecca — B I uccie-
JIyeMoOii Tpymre (CTyJeHTbl, He MCIBIThIBAIOIIME
y4e6HOI HAarpy3Ky BOBCE) B IIPOLIEHTOM COOTHO-
HIeHUY MaKCUMaJIbHbBII YPOBEHb TeX, KTO He MUC-
MBITBIBAET CTpecca. A ¢ CyOBEKTUBHBIM yCUJIE-
HMEeM BO3[eiiCTBUS YueOHOI HAarpy3Ku Hab/oma-
eTcs U HapacTaHue YpoBHS cTpecca. HakoHelw, B V
uccaenyemoit rpymnmne (CTyLeHTbl, BOCIPUHUMAI0-
mye yueOHyI0 Harpy3Ky Kak HeBBIHOCUMYIO) TIOKa-
3aTesy CTpecca oKasaanuch MakcumanbHbIiMu (80%
CTYI,EeHTOB UCIIBITBIBAIOT BBIPAXKEHHBII CTpeCC, a'y
20% y4ammxcsi OH KpailiHe BbIpaskeH). Takxke MH-
TepecHO OTMETUTb, UTO HamOOJbIIAsT BapuaTUB-
HOCTH CTEIIeHY BbIPAXKEHHOCTU CTpecca Oblia Io-
KasaHa crtygeHTamu u IV mccienyemoii IpyIisl,
IJIT KOTOPBIX TSDKECTb TeKylleil y4uye6GHOI
Harpy3Ku OILYyIIAaeTCsl KaK MOBbIlIeHHAas .

[MosryyeHHbIE MHOIO pe3yJIbTaThl COTIACYIOTCS C
BBIBOJIAMM [IPYTMX aBTOPOB, KOTOPbIE TaKKe MpU-
M K TTOJI06HOMY 3aKiTioueHuio [8, 9].
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MUKHANOV Alexander Aleksandrovich
student of the medical faculty,
Perm State Medical University named after Academician E. A. Wagner (PSMU),
Russia, Perm

EVALUATION OF THE INFLUENCE OF TRAINING LOADS
ON THE LEVEL OF STRESS IN STUDENTS

Abstract. Stress is a set of non-specific adaptive reactions of the body to the impact of a wide variety of adverse
factors. To date, there are a large number of different classifications of stress, the causes of its occurrence. Even the
definition of what stress is can be very varied. For example, the term stress can also mean a state of increased
mental stress due to activities in difficult conditions. Everyone experiences stress, for many people it is a common
situation to be constantly stressed - as of 2019, about 95% of Russian citizens experience stress, and 34% experience
stress daily [3]. The reasons for the development of stress are extremely diverse, in fact, literally any impact can be
a stress factor, depending on the individual picture of the world. However, stress factors can be classified according
to their origin into: biological (eg viruses), physical (eg temperature), chemical (eg acids) and psychological. Psy-
chological stress factors also include workload, the role of which will be discussed further. In this study, I set a goal
- to establish how significant the role of current training loads in the development of stress in students of the medical
faculty of the 4th year of PSMU named after ac. E.A. Wagner.

Keywords: stress, students, causes of stress.
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OBUYMHHUWKOBA ExaTeprHa AHTOHOBHA
cryneHTKa Kadenpsl hakynbTeTcKoii Tepanmy N21, ITepmMmckuit rocyqapCTBeHHbI MeIUIIMHCKIUIA
yHUBepcuTeT uM. akagemuka E.A. Baruepa Munasapasa Poccun, Poccus, r. [lepMmb

ITIOITOBA Hapexxna ViBaHoBHa
HayYHbI PYKOBOJIUTETb, KAHANAAT MEeIUIIMHCKMX HAYK, TOLIEHT Kadeapbl ¢haKyIbTeTCKOM
Teparnuu N21, IlepMCKUi1 TOCYIapCTBEHHBI MeOULIMHCKUIA YHUBEPCUTET UM. aKaJeMUKa
E.A. BarHepa Munsgpasa Poccuu, Poccus, r. Ilepmb

KOJXHBIE ITPOSIBJIEHUS COVID-19

Annomauusa. COVID-19 — amo cucmemHoe 3aboJiegariie, KOmopoe noMUMo nopayceHus 0vbixamenbHoli cu-
cmembl, NPOsBJIeMcsl pA0OM BHENE20UHBIX CUMNIMOMO8, 8 UUCJI0 KOMOPbIX 86X005M KOXCHble MAHUpecmayuu, ma-
Kue KaxK MAakyJIonanyisl, akpaibHble Nce800-00MOPOIEHUS, KPANUBHUYA, 8E3UKYSPHbLE BbICHINAHUS, 8A300KKII0-
3UBHble nopaxeHust (nusedo, nypnypa). B amoii cmamee noiidem peus 0 853U MeXOY KOXHbIMU NPOSIBNEHUIMU U

Ho801i KopoHasupycHoll uHgpexkyueii SARS-CoV-2.

Kntoueswvie cnoea: COVID-19, SARS-CoV-2, KoxcHble nposeneHusi, nceado-00MOpOXEHUS, MAKYJI0NANYbl,

KpanusHuya, 1ueedo, Nypnypa, 6e3uxyisapHsie 8bICbINAHUS.

BBenmenmne

31 mekabpst 2019 roga B ropoje Yxaub, Kurait,
BIIepBbIe ObUIA 3aperMCTPMPOBAHA BCIIBIIIKA HO-
BOIl KOpoHaBupycHO¥ uHberkuuu (COVID-19),
BbI3bIBaeMasi OCTPbIM pPeCHMpaTOpHbIM CUHAPO-
mom SARS-CoV-2, RoTopasi 3aTeM Iiepepocia B
Mpo6yieMy MMPOBOrO Maciintaba, u yske 11 mapTa
2020 roga BcemupHas opraHm3sanus 34paBooxpa-
HeHust (BO3) BrICTymIa ¢ O6BSBIEHNEM MaHIE-
muu [8,21]. Ha MOMeHT HanucaHus CTaTbU 3ape-
TUCTPUPOBAHO CBbIIIe 629 MITH ciTyuaeB 3a60/1eBa-
HUSI U 6,5 MJTH JIeTaJTbHBIX MCXOJIOB 3a BCE BpeMs
naHgemun [19].

Koponasupyc SARS-CoV-2 mepepaercss BO3-
IYIIHO-KaIeJbHbIM M BO3AYIIHO-TIBIJIEBBIM ITY-
TIMM M PacIio3HaeTcsl Mo pPsLy CUMMIITOMOB, B
YICI0 KOTOPBIX BXOSIT Kalllesb, 60Jib B TOpJIe, JIN-
XOpajJika, YTOMJISIEMOCTb, 3aTpPyAHEHHOe JbIxa-
HUe, TIOTePS] OOOHSIHMS ¥ BKYCOBBIX OITYIIEHMIA.
Ho masno KTo 3HaeT o CylileCTBOBaHMM MeHee pac-
MPOCTPaHeHHBIX BHEETOYHbIX MPU3HAKOB HOBO
KOPOHaBUPYCHOM MHMEKIMM, TaKUX KaK KOHbB-
IOHKTUBUT, Auapes, apuTMHS U BCe yallie BCTpeua-
I0IIMecs: KOXKHbIe TTopakeHus [2, 3, 4, 13, 15]. ITo-
3TOMY BakKHO 3HaTh, Kakue AepMaToiormyeckue
nposieieHuss umeetr SARS-CoV-2, mjas cBoeBpe-
MEHHOI IMarHOCTUKU U TIpeAynpexaeHs pa3Bu-
TUS OCJIOKHEHUIT 3a60/1eBaHMSL.

H3BecTHBIE KOXKHBIE MaHUdecTanuy npmu
COVID-19

ITlo paHHBIM McCCIenOBaHUM, NMPOBENEHHBIX B
Wranuu B 2020 r., y 18 maumentos (20,4%) u3 88
O0OHAPYKMINCH MIPU3HAKY TOPAKEHUS KOKM, UTO
yKa3blBaeT Ha BHYIIUTEIbHYIO YACTOTY BCTpeyae-
MOCTU KOXXHOW CMMIITOMATUKM B AMAarHOCTUKE KO-
poHaBupycHoii uHpexuuu [16]. IIo pesynbTaTam
uccienoBaHmit u3 Mlcnauun, NpoBeseHHbIM Cpeay
375 mamyueHTOB, HaubOJee YacTO BCTPEYaloU-
MMUCS KOXXHbIMU MaHI/I(I)ECTa]_U/IHMI/I Ha3BaHbI Ma-
KYJIOIAITYJIbI, OOHApyKeHHbIe B 47% ciay4yaeB 3a-
6oneBaHusl. VY MCCIeIyeMOli TPYIIIBI OGOJbHBIX
Takke OOHAPYKMBAIUCh aKpasbHble IICEBIO-006-
MopoxxeHust (19%), kpanusHuna (19%), Be3uky-
JIsipHbIE BbIChIAHUSA (9%), BA30OKK/IIO3UBHBIE T10-
paxeHwus (JinBeno, nypimypa) — 6% [7].

Maxkynonanysasl nipu COVID-19 - sT0 mamymno-
CKBaMO3HbIE BbICHIIIAaHUS, UMEIOLIME BUN, IpUTeE-
MAaTO3HBIX OJISIIIeK € UIeTyIIAlMUCS KpasMu,
HAINIOMMHAKIINX PO30BbIN aumaii [7].

IceBp0-06MOPOSKEHNSI, WJIM TaK Ha3bIBaeMble
«KOBUJHbIE Majblibl», HA3BaHbI TaK M3-3a BHeII-
HEero CXOJCTBa C 0OMOPOXKEHUSIMMU: IPUTEMATO3-
Hble UK (H1oIeTOBbIe MAIY/Ibl HA aKPaJbHbIX Ya-
CTSIX KOHEUYHOCTEN, BBI3BaHHbIE MUKPOTPOMOO-
30M U KpoBou3caesiHuAMMU. OTMcaHbl TaKKe Be3u-
KYJIbI U ITYCTYJIBI C IyPITypPHBIMY obsactamu [1, 7].

BesukynsipHble BBICBIIIAHUSI MMEIOT TeHOEH-
LMIO IOPaXaTh TYJIOBUIILE, HO MOTYT BBISIBISITHCS
" Ha KOHEYHOCTSIX. XapakTepusywTcs
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MOSIBJIEHVEM B Hauajie 3a6oyieBaHMsl, 1O BO3HUK-
HOBEHMSI JPYTrMX CUMIITOMOB, UM MpPeNCTaBISIOT
coboii reprieTudopMHbIe MY3bIPbKM, 3aIIOJTHEH-
Hble CEepO3HbBIM COJEPXKUMBIM, peXxe — Kpo-
BbIO [17].

KpanuBHMIIa BCTpeyaeTcs: B O0JbIIMHCTBE CITy-
YyaeB y KEHIIVH ¥ MPeACTaBJIsieT co00il pacIpo-
CTpaHSIONIMecs 10 BCeMy Tejly OTeuHble, 3yasiinye
Mamysibl ¥ GJSIIIKM PO30BOTO OTTEHKA, MCUe3alo-
e B TeueHue 24 vacos [12, 17].

Ba300KK/II03MOHHbIE TIOPAKEHUST  SIBJSIIOTCS
cleCTBMEM HapyIIeHMsI TeMOoCTa3a ¥ KpOBOU 3/ -
ssHUi. K HUM OTHOCUTCS TMBEIO — ceTyaThbie puo-
JIeTOBbIE MOpaskeHMs KOKM, COCTOSIIME U3 Hellpa-
BWIbHO pa30pPBAHHBIX ISITEH C KOJbIEBUIHBIM
pucyHkoMm. Hepenko y TMaluMeHTOB OTMedaeTCs
MypITypa — 3Be3/iuaTble reMopparnyeckue msaTHa B
KOke 6GOpIOBOrO IIBETa, He ucuesaolue Ipu
HaIaBIMBaHUU. B TSKeIbIX Cydasx perucTpupo-
BaJIOCh TIOSIBIEHUSI aKpaJIbHOI UIleMUU, KOTopas
TIpU OTCYTCTBUM JieUeHUs Mepexoiujia B HEKpO3
TKaHel najableB KOHeyHocTel [17].

ITaToreHe3 KOKHBIX IIPOSIBJIEHUI

[MprumrHa BO3HMKHOBEHMSI KOXKHBIX MaHMU(De-
CTaLuii HOBOJ KOPOHABUPYCHO MHMEKIMM OCTa-
eTCsl CIOPHBIM BOIPOCOM, He MMEMIIUM YeTKOTO
OTBeTa JI0 CUX MOP.

OpHa u3 runoTe3 BO3HMKHOBEHUS OPasKeHUI
KOXM 3aK/i04aeTcss B pasBUTUM ayTOMMMYHHBIX
peakuuit mipu 60pbbe ¢ Bupycom. IIpemronara-
eTCsl, YTO TIOBBIIIEHHAsT ceKpenys uHTepdepoHa I
TUIIA BbI3bIBAET MUKPOAHTHOIIATUUECKME 3MEHEe-
HUSI M OTpakaeTcsl MOSBAeHMEM KOXKHOTO CUMII-
TOMAa IO Ha3BaHMEM «KOBUIHbIE MajbIlbl». I10-
IOOHbIEe M3MEHeHMs, HAalTOMMHaIoIIyie 06MopoKe-
HMe, BCTPeYarTCs MpU KPacHOl BOTYaHKe, KOTO-
past kinaccuduiupyetcss Kak MHTepdepoHOonaTus
U CBsI3aHa ¢ moBbIlIeHHOM npoaykuyeri IFN I tuna
[9, 18].

AXTUBALMSI ayTOMMMYHHBIX MEXaHU3MOB TaK
K€ MOKeT UTPaTh HeEMaJTOBaKHYIO POJib B BO3HUK-
HOBEHMM KpaIlMBHUIIBI, BbI3BaHHOM SARS-CoV-2.
KpanmuBuuiia mpeacrapisgeT coboii peakiuoo I'v-
TepYyBCTBUTENIbHOCTY, OIOCpPEIOBAaHHYI0 aHTU-
TesiaMu U T-KjeTKaMM, KOTOpasi IpUBOJAUT K aK-
TUBALMU TYYHBIX KIETOK. [lerpaHynasiust TyUHbIX
KJIETOK CITOCOOCTBYET BBIOPOCY TMCTAMMHA U IPY-
rMX MeOVAaTOpPOB C MOCIenylleil akTUBaLuen
YyBCTBUTEIbHBIX HEPBOB, paclipeHeM COCyA0B,
3KCTpaBasalueit IasMbl U pPEKPyTMPOBaHMEM
KJIETOK, YTO MPUBOAUT K BHYTPUKOKHOMY OTEKY
[12]. TouHas cB43b MexXny KpanuBHuLei u SARS-
CoV-2 He yCcTaHOBJIEHA U TaHHOE OObSICHEHME TTa-
Todusmonorun KparnuBHUIIbI npu

KOPOHaBUPYCHOM MHQEKIIUM OCTAaeTCsl MOBOAOM
IJISI IVICKYCCUIA.

BTopoii 13BECTHOII TUIIOTE30ii MOKHO 0603Ha-
YUTh Pa3BUTHE COCYAUCTON MATOJOTUU U MUKPO-
TpoM603a B reHe3e KOXKHONM CHMMIITOMATMKM 3a
cueT npssMoro Bo3aelictBus COVID-19 Ha KneTKu.
SARS-CoV-2 mopaxkaeT BCe OpraHbl, YbM KJIETKU
SIBJISIFOTCSI MUIIIEHSIMU 7151 KOPOHABUpyca 3a CYeT
aKcrpeccuu (HepMeHTOB-pPeleITOPOB K BUPYCY
(AII®-2 (ACE2) 1 TMPRSS2). B nepeueHb BOCIIpU-
MMUMBBIX OPTraHOB BXOZIST ObIXaTeNbHbI TPaKT,
cepie, KPOBEHOCHbIE COCYIbI, MUIEBOJ, ITOYKH,
MOYEBOJ My3bIPb, NOAB3IOIIHAS KUIIKA, OPTaHbl
ITHC n koxka. SARS-CoV-2 ucnonbsyet ATI®-2 njis
MPOHUKHOBEHUSI B  OSNUTeJMaIbHble  KIETKU
SKKPMHHBIX >Kejle3 U SHIOOTeNMalbHble KIEeTKU
KPOBEHOCHBIX COCYL OB, KOTOPbIE 3KCIIPECCUPYIOT
IanHbli hepmenT [10]. Bupyc npu 9TOM BbI3bIBaET
uilieMuJyeckre M HeKpOTUYeCKue IPOILecCchl, CO-
MIPOBOKAAIOIIMECS MUKPOTPOMOO3OM KaIIMJIISI-
pPOB U aroINTO30M KJIETOK KOKMU, UTO MOXKET SIBJISI-
eTcsl CAefCTBMEM IPSIMOTO BO3IENCTBUSI BUpYyCa
Ha TKaHU OpTaHM3Ma. bl npoBeieHbl UCCIe10-
BaHUsI, IO pe3yJibTaTaM KOTOPbBIX B SHAOTEINAIb-
HbIX KJeTKaX MalMeHTOB C TMOMOIIbI0O MEeTOMIO0B
MMMYHOTUCTOXUMUU U 37I€KTPOHHOW MUKPOCKO-
iy 6LV 06HAPY>KEHBI YaCTUIIbI BUpyca [11].

Henb3s He OTMETUTh, UTO Y psifa MAIMEHTOB
pasBMBaJIaCh KOAryJomaTusi C TOBbBIIIEHHBIM
ypoBHeM D-mumepa, GpuOpMHOreHa U YOJMHEH-
HBIM TTPOTPOMOMHOBBIM BpeMEHEM, UTO MOKHO
O6bLJI0 OBl OOBSICHUTH IIUTOKMHOBBIM IITOPMOM,
KOTOPBIN aKTUBUPYET KacKal, CBePThIBAHMUS KPOBU
C Pa3sBUTHEM MUKPOTPOMOOB, BbI3BIBAIOIINX IT0O-
paskeHMsI KOXKHBIX ITIOKPOBOB [1, 14]. OTu naHHbIe
CBUJETENbCTBYIOT O HEMa/JIOB&XKHOM 3HAuYeHUU
MOpaXkeHMsI COCYHOB B MaTOreHe3e KOXKHbBIX IIPO-
sisneHnit COVID-19.

OCOGEeHHOCTM KOXXHBIX IIPOSIBJIEHUIT pas-
HbIX BapuanTos COVID-19

V3BeCTHO, YTO BMPYCHBIE YACTUIIbI 06IaAa0T
CBOVCTBOM MYyTMPOBATh, MPEBPAILAsICh B HOBBIE
BapMaHThl MCXOAHOTO BuUpyca. IIo HEKOTOphIM
nmaHHbiM SARS-CoV-2 MyTupyeT ¢ BBICOKOI CKO-
pPOCTBIO, pa3 B IBe HeJemnu, BCe vallle U yalie 10-
pakasi yeJ0BeUYeCTBO HOBbIMM «IITaMMaMu». Ha
CETOOHANIHUIT AeHb O(MUIMATBLHO YTBEPSKIEHBI
naTh BapuaHTOB Bupyca SARS-CoV-2: Alpha,
Beta, Gamma, Delta u Omicron [20]. BapuanuTsr
BUpYCa OTJAMYAIOTCS APYT OT APYTa MO CTeIeHU TSI~
SKeCTU TeueHMsI 3abojieBaHUs, BUPYIEHTHOCTH,
KOHTarno3HOCTU, YCTOMUMBOCTU B OKpYKarolien
cpefie, YyBCTBUTENBHOCTU K JIEYEHUIO U, KOHEYHO
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ke, TI0 BapuabebHOCTM KIMHUYECKUX IMPOsIBIIe-
HUI, B TOM 4MCJIe JepMaTOJIOTMIYEeCKUX.

CornacHO uccaenoOBaHUSIM, IIPOBENEHHBIM B
Benuko6purtaunu, y 7430 (17,6%) GONbHBIX, VH-
dbunupoBaHHbIiX Bupycom Delta, 6buta o6GHapy-
’KeHa KOXKHasi CMMIITOMaTHuKa, B TO BpeMs, Kak y
O0JIbHBIX, MHOUIIMPOBAHHBIX BUpycoM Omicron,
YyacToTa JlepMaToJ0TMYeCKMX MPOSIBJIeHUIt cocTa-
BuIa b 8632 (11,4%), UTO CBUIETENBCTBYET 06
OTpUIIATEIbHON [AVMHAMMUKE Ppa3BUTUS KOKHBIX
MIPOSIBJIEHMI Y BOTBHBIX KOPOHABUPYCOM [5, 6].

KoskHble mposiB/IeHMsI, HAOIIOgaeMble B Bapy-
anTe Omicron, Jaime BCero 6bLIM IpeICTaBIeHbI B
BUle TO6eTHEHNS] KOKHBIX ITOKPOBOB, BbI3BAaH-
HBIX TUIIOKCHEN, a Takke pa3BUTHEM KpamnuB-
HUIIbI, TIOpaskawllei JaJoHu U CTyNHU. [Ipyrue
CUMIITOMbI BK/TIOUAIOT 3K3eMy Ha Illee U TPyau,
OTeK I'y0 1 s13bIKa, @ TAK)Ke BOCITAIUTEIbHbIE ITOpa-
SKeHMSI MasblieB Hor [5].

JaHHBIX O pPa3BUTUM KOKHBIX MPOSIBJIEHUN Y
MalyeHToB, MHGUIIMPOBAHHBIX HOBBIMM BapuaH-
tamu SARS-CoV-2 craso B pa3bl MeHblle. JTO
OOBSICHSIETCST JIETKOW CTEIEeHbIO TEeUYEHUS] HOBBIX
BAapMAHTOB KOPOHABUPYCA, KOTOpble HE BbI3bI-
BalOT OMaceHus y GOJbHBIX, B CBSI3M C YeM JIIOOU
BCe peke U pexke o0pamamTcs B MeIUIIMHCKNUE
LeHTpPBI 32 TTOMOIIbI0. C 9TUM MOXKET OBITh CBSI-
3aHO MaJeHue MmoKasareseil BCTpeyaeMoCTu gep-
MAaTOJIOTMUECKUX MPOSIBIEHUI Y GOJbHBIX HOBOJ
KOpOHAaBUPYCHO MHpeKIMeir.

3aknoueHue

IlaHHbIe MCCaeIoBaHMI IO BCeMY MUPY ITO3BO-
JISIIOT HaM CIe1aTh BbIBOJ, O TOM, 4TO BUpyC SARS-
CoV-2 MOXeT COMMPOBOXAATHCS MOSIBJIEHMEM KOXK-
HOI1 marosiorun. [lepmaTtosioruueckue opaskeHusI
pasHoo6Gpa3Hbl B CBOEM MPOSBIEHUM U MOTYT
MpeACTaBasiTh  CO0OIf  IMCeBIO-06GMOPOKEHNS,
CBIIlb, ITyPITYPY, IUBELO0, 5K3eMy. DTO OTKPBITHE B
M3yUYEeHUM HOBOV KOPOHABUPYCHOM MHOEKINHA SIB-
JISIeTCS B&XKHBIM MOMEHTOM [IJisI TUAarHOCTUKU U
MIPOTHO3YPOBaHMs 3a60/IeBaHUSs, TOCKOJIbKY M103-
BOJISIET OIpeAeNuTb CKOPOCTb €ro pasBUTUS U
NpeABUIEeTh MOSBIEHME TAKUX CEPbEe3HbIX OCI0XK-
HeHMI, Kak ¢dopmupoBanme TpomboB. Heco-
MHEHHO, KOXKHasi CUMIITOMaTKKa YMeeT MeCTO B
KAMHM4eckoil kaptuHe COVID-19, HO maTtoreHes
KO>KHBIX IIPOSIBJIEHMII BCe ellle OCTAaeTCsl HepellleH-
HOJi 3arajikoi 1151 yYeHbIX ¥ HEOOXOAMMO Nalb-
Hejilllee M3ydyeHMe OaHHOTO BOMpoca IJs TOTO,
yTOGBI BCE CYIIECTBYIOIIE TUIIOTE3bI 0OPATUINCH
B (paKThI.
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CUTANEOUS MANIFESTATIONS OF COVID-19

Abstract. COVID-19 is a systemic disease that, in addition to affecting the respiratory system, manifests itself
with a number of extrapulmonary symptoms, which include cutaneous manifestations such as maculopapules, acral
pseudo-frostbite, urticaria, vesicular rash, vaso-occlusive lesions (livedo, purpura). This article focuses on the con-
nection between cutaneous manifestations and the novel coronavirus infection SARS-CoV-2.

Keywords: COVID-19, SARS-CoV-2, cutaneous manifestations, pseudo-frostbite, maculopapules, urticaria,

livedo, purpura, vesicular rash.
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CA30HOBA AnHa AnekcaHApOBHA
[Tepmckuii rocyapCTBEHHbBIN MeIUIIMHCKUI YHUBEPCUTET MMeHu akageMmuka E. A. BarHepa,
Poccus, r. Ilepmb

HayuHulli pykosodumens — K. M. H., doyenm ITonosa Hadexda HeaHosHa

AJIKOT'OJIbHAS BOJIE3Hb ITEYEHU. KIIMHNYECKOE HABJ/IIOJAEHUE

AHHomauuﬂ. Hccnedosanue noceAueHo u3y4yeHur ocobeHHOCcmell meueHus anK020bHOL 00J1e3HU neueHU Ha

npumepe KJjiuHuU4ecKo2o cuyqas.

Kntoueawle cnoea: ankozonvHas 601e3Hb neueHu, KAUHU4ECKUll cnyuaﬁ.

anmneMmonorm{. OcHOBHBIM  «(aKTOpoM
pUCKa» pasBUTHS AJIKOTOJIbHOTO reraTuTa sB-
JISeTCST IJINTEIbHOE, CUCTEMATUYECKOe 3JI0YIIO-
TpebaeHne agkoroysieM. TakKke MMEIOT OIpeIe/IeH -
HOe 3HaueHMe 0COOEHHOCTY MUTAHUS U TMoJ. VH-
IUBUIyaIbHAs peaklys Ha aJIKOTOJb 3aBUCUT U OT
(hbepMeHTOB, METAaOOIU3UPYIOLIUX AJIKOTOJIb.

Knuunaeckoe NopaxkeHue rnevyeHu 1pm aJikoro-
nusMme. CTeaTos rmeuyeHy — U36bITOYHOE HAKOTILIe-
HMe XMpa B reraToluTax. B 60JbIIMHCTBE CIy4aeB
XapaKTepusyeTcs 6eCcCMMIITOMHBIM, 0OPATUMbIM
TeueHueM. [Ipy aJKOrOJIbLHOM remaTuTe — BOCIa-
JIeHKe TapeHxXuMbl eyeHu. Habaogaercss yToM-
JIIEMOCTb, CHIKEHME alleTMUTa, MOTepPsS MacChl
TeJa, MHOTAA TIOBBINIEHME TeMITepaTyphl, Tepuo-
IuJyeckye MoHOChl. TeueHue MAHHONM CTaguu 00-
paTuMoe. A IIpy HUppo3e MeueHn — HabaaaeTcs
3aMellleHye IMapeHXUMbl MeYeHU COeIVIHUTE/Ib-
HOI TKaHbIO. [IpOSIBIsIeTCS aCTEeHUYECKUM, TTMUC-
MeNCUYeCKUM, HEMPOTICUXMUECKUM CMHAPOMAaMM,
60J1b10 U AUCKOM(OPTOM B 0671aCTH ITPaBOTO MO -
pebepbs.

Knmuanueckoe HabmiogeHue. bonbHas 49 et
MOCTYMMJIA C 3KajJ06aMu Ha cJ1aboCTh, MMOKeITeHNe
KOXXM U CKJIED, YBEJIMYEeHME XXUBOTA B 06bEME, OT-
CYTCTBME MEHCTpyaluii B TeueHue MocaegHux 4
MecsieB. V3 aHaMHe3a M3BeCTHO, UTO MalleHTKa
(reosior) mocyeqHKe 2 rofa He paboTasa, He 3aMy-
SKeM, IeTeii HeT, MPOXXKMUBAeT ¢ MaMoii. YIoTpe6-
JIEHMe aJIKOToJist, 6MOJIOrMUeckKy aKTMBHBIX 406a-
BOK, JIeKaPCTBEHHBIX IIPeIiapaToB OTpuIlaia, MaTh
noATBepXkIaia ee cyiopa. OTHAKO, CO CJIOB KOJIJIET
1o paboTe BBISICHUIOCH, UTO MAI[MeHTKa 3JI0YII0-
TpebJIsIIa aJIKOroJIeEM M COCTOUT Ha yueTe y HapKo-
jora. IIpy OOBEKTMBHOM OCMOTpPE OTMeuasaach
BbIPa)KEHHAs JKeJITYIIHOCTh KOXKM U CKJIep, emu-
HUYHbIE COCYIMCTBIE 3BE3JOUYKM Ha KOXe TPy,
MajibMapHast spurema. JK1MBOT yBeJIMYeH 13-3a ac-
AT, TIPU MaIbIAIMY MITKUI 6e306071e3HEeHHBIA.

[leuenr yBenuueHa B pasmepax (14-15-14 mo
Kypinosy). Ilanbnanys rneyeHu U cejae3eHKU 3a-
TpPyAHEHa B CBSI3M C HaJIUUMEM BbIPaXKEHHOTO
HEeHaIpsHKeHHOTO acluTa.

ITo maHHBIM J1aOOPATOPHBIX MCC/IEMOBAHUII B
aHajaM3e KpPOBU MPU3HAKYU IUIIEPXPOMHOI MaKpo-
UMTapHOi aHeMuu (3puTpounTtsl 2,9x10 12/1, re-
moriao6uH 91 r/1, MCH 33 or, MCV 102 ¢n), neii-
KouuTo3 22,0x10 9/11 ¢ masouKosiAepHbIM CABUTOM
no 12%; mpu OMOXMMMYECKOM MCCIeTOBaHUA
onpenensyiucb cuHapombl nuronmsa (AJIT 103,1
El/n, ACT 201,0 En/n), xonectasa (ITT 386 en/n,
@ 195 en/n, oburuit 6UIUPyoMH 49 MKMOJIb/I,
MpsAMOi 6UIMpyouH 19 MKMOJIb/IT), 6€1KOBO-CUH-
TeTUUYECKOI HeJOCTaTOYHOCTY (ayIbOyMuH 29 /71,
MPOTPOMOMHOBBIN MHAEKC 56%). ITo nanubiM Y3U
— pacuiupeHue BOpPOTHOM BeHbI A0 14 mm. Ilpu
330(aroracTpoayoIeHOCKOMMY BapMKO3HO-pac-
IIMPEHHBIX BEH MUIIEBOIA HE 0OHAPYKEHO.

IuarHocTMuecKasi KOHIeNIMS MpeaCcTaBis-
Jlachb KaK LMppO3 MeuYeHM aJaKOrOJbHOI 3TUOJO-
ruu, knacc B (9 6annoB) o Yaitngy-IIbio, ymepeH-
HOIt 6MoxMMuyeckoi aktuBHOocT. MELD 15 6an-
jioB. OcnokHeHMe: MOopTaabHAs TUTEPTEeH3US —
paciiMpeHre BOPOTHOI BeHbl. BbUl MpOAOIKeH
nuddepeHIMaTbHbIA TTOMUCK, B PE3yJIbTaTe KOTO-
pOro MCKIIOYeHbI BUPYCHBIE (MapKepbl BUPYCHBIX
rernaTUTOB OTPULIATENbHBIE), ayTOMMMYyHHBIE (OT-
CYTCTBME TUIIepraMMarao6yIMHeMun, ayToOaHTU-
TeJ) U HaclencTBeHHble (60ye3Hb BuiabcoHa-Ko-
HOBAJIOBa — CyTOYHAs 3KCKpeLusi MeIyu B MOYe B
HOpMe, He oOOHapykeHO Koybllo Kaiisepa-
QneriniHepa) MOpakeHUsI IeUYEeHN.

OcHoBaHMeM [IJis1 YCTAaHOBJIEHUS AUar{o3a ai-
KOTOJIBHOTO IMppO3a MeueHU CTaiu Haauuue
aCTeHNYeCKOro CMHAPOMA, KeJITyX), TerlaToMera-
JIUM, acUMUTa, XapaKTepHbIN MPOGUIb ITOKa3are-
Jielt KpoBU (TUTIEPXPOMHAsI aHEeMUSI, IeMKOIUTO3,
CUHIPOM X0J1ecTasa, rernaTofemnpeccuu,
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uuTonusa). [Ijis onpeneaeHus Jeue6Hoi TaKTUKI
ObUTa TIPOBe/ieHa OIeHKA TSKECTY AJIKOTOJIbHOTO
MopakeHusl MevYeHy U XXKU3HEHHOTO MPOrHo3a Mo
HEeCKOJIbKMM MONY/SIPHbIM IKasam. MHgexc Mafi-
nIpest cocTaBuia 24, pacuet 1o mkaae MELD - 15,
mo mkase [asro — 5, 4To MO3BOMIMIIO OLIEHUTH
KPaTKOCPOYHBI >KM3HEHHbIN MPOTrHO3 KaK OTHO-
CUTEJbHO OyarompusITHBINA. IlalMeHTKa HyKOa-
eTCs1 B abCTUHEHIMM, YIOBIeTBOPUTETbHOM ITUTA-
HUM ¥ Bpaue6HOM Hab6momeHuu. C ydeToM aHa-
Jn3a pes3yabTaTOB NPOBENEHHBbIX MCCIed0BaHUIA
6bu1 HasHaueH [entop 800 mr BHyTpuBeHHO 10
nHel, 3atem 800 Mr/CyT IepopaibHO — 3 Mecsla.
Yepes 2 HeJlesiu Tepanuy OTMeYaInCh yaydllieHne
CaMOYyBCTBMSI, TOCTeleHHOe paspellieHue Kej-
TYyXU U KyMUPOBaHME aCTEHMUECKOTO CUHIPOMA,
HOpMaIu3alus Bcex 1abopaTopHbIX MoKasaresei
KpOBU. BriTicaHa B yJIOBJIeTBOPUTETBHOM COCTO-
STHUM.

Yepe3 rog 6b11a TVIAHOBO TOCTIUTAIM3MPOBAHA.
B TeueHme ropma cobmiomana nueTy, BO3OepiKMUBa-
nach oT ankorons. IIpu obcimemoBaHMM TOKasa-
TeJM 00IIEero ¥ 6MOXMMUYECKOTO aHAIN30B KPOBU
6bL1M B HOpMe. [To maHHbIM Y3U oTMevannuch co-
Horpaduueckue nmpusHaky AUOOY3HBIX M3MeHe-
HUIi TTeueHN, JaHHbIX 32 HaIMule MopTaabHOM TH-
TepTeH3MM He MoyiyuyeHo. BoccTaHOoBMIACh MeH-
cTpyasibHast GyHKIMS. [IpoBegeHa MyHKIMOHHAS
OuorCKUsSI TIeYeHM — ApXMUTEKTOHMKA TeYeHU He

HapyllleHa, COOTBETCTBYET IMOPTaJbHOMY, Iepu-
MIOPTaJIbHOMY, JIOOYISIpHOMY TenaTuty. Knuunue-
CKUI1 AMArHO3: XPOHUYECKUIT TernaTUT aJIKOTO0Jib-
HOJi 9TMOJIOTMM, HeaKTUBHBII. TakuM 06pa3oM, Ha
(dboHe Bo3mepsKaHMSI OT YIIOTPeOGIeHNST aJKOTOJIS,
aJleKBaTHOI TeNmaTONMPOTEKTUBHOI Tepanmuu OT-
MeyaJsicst perpecc 3a60eBaHMsI.

BoiBombl. Takum 00pa3oM, CBOEBpPEeMEHHO
YCTAaHOBJIEHHBIVI AMarHo3 M TPaBWIbHO TIOMO-
OpaHHOe JieueHMe B TaHHOM KIMHUYECKO CUTya-
LMY TIPU OTCYTCTBUM CUHAPOMA MOPTATbHON TU-
MepTeH3UM CHOCOOCTBOBAIM BOCCTAHOBJIEHUIO
HapyIIeHHOJ MeHCTpYya/ibHOM GYHKIIVHA, a B OT/A-
JIEHHOM TIEPYO/Ie ¥ BOCCTAHOBJIEHUIO MOPGOJIOTH-
YyeCKU M3MeHEeHHOI CTPYKTYPhI IeYeHMU.
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ONJI0JIOINA, NHOCTPAHHBLBIE
A3BIKHU, )KYPHAINCTHUKA

BEJIbCKAS Onbra 'epacumoBHa
cTapuuii penoaasareab, MHCTUTYT SKOHOMUKY, YIIPABJIEHUS U ITPaBa,
N pKyTCKUIT HAIIMOHATBHBIN UCC/IeA0BATENbCKII TEXHUUECKUI YHUBEpCUTET, Poccus, r. UpKyTCK

HEYAEBA Anuna MakcumMoOBHa
CTyAeHTKa 5 Kypca, IHCTUTYT 3a04HO-BeuepHero ooyueHus,
NpKRYTCKUIT HAIMOHA/IBbHBII UCC/IeI0BATEIbCKUIT TEXHUUYECKUIT YHUBepCcUTeT, Poccus, r. UpKyTCK

JKAHPOBBI AHAJIN3 JKYPHAJIMUCTCKUX MATEPUAJIOB O ®ECTUBAIJIE
«YEJIOBEK U ITPUPOJJA» B ®ENEPAJIBHBIX 1 PETMOHAJIbHBIX CMU

AHHOmMauusa. B cmamoee usyuaemcs #aHpogoe pasHoobpasue HypHAIuCmcKUx Mamepuanos, NoC8aUeHHbIX
Batikansckomy mexcoynapodHomy Kurogpecmusanio «denosex u Ipupoda». AHanu3 nokasvieaem, umo GonbUUH-
CIeo Mamepuaioé OMHOCIMCA K UHPOPMAUUOHHBIM HAHPAM, 8 UACMHOCINU, K 3ameimKe, Komopble uauje 8Cezo
ABNAIOMCA UHGPOPMAYUOHHBIMU UNU PACUUUPEHHBIMU. B cmamee makyce ommeuaemcs HAau4ue ¥aHpos uHgpop-
MAYUOHHOLI KOPpechoHOeHUUU U UH(OPMAUUOHHO20 UHINEPE8BIO, UMO DONOJIHIem 00uUlee HAHPO8oe pa3Hoo0bpasue

nyoaukayuii, NoC8sU{eHHbIX ITOMY COObLIMUO.

Knroueebnle cnoea: »xaHposwlli aHaIU3, HAHPbl HYPHATUCMCKUX Mamepuanos, Yenoesex u Ilpupoda, pedepans-

Hole CMU, upkymckue CMU.

)I(aHDOBOE pasHooOpasyue MaTepuasaoB o baii-
KaJIbCKOM MEXIYHAapOAHOM KuHOdecTu-
Basie «Yemoek u IIpupoma» OCHOBBIBAeTCS Ha
IBOVICTBEHHOJ IPUPOIE CAMOTO 0ObEKTa OCBellle-
Husl. B epByio ouepeib KuHODeCTUBAD SABIISIETCS
COOBITMEM 151 OOIIEeCTBA, C YIETOM 3TOro (pakra
MUCTIO/Ib3YeTCsI COOTBETCTBYIOINIAS IPYIINA JKypHa-
JIMCTCKMX KaHPOB MPY HaMNMCaHUM MaTepuania, To
ecTb MHGOPMAaILMIOHHAS.

[Tpy u3ydeHUM MaTEPUAIOB O KMHODECTUBAJIE
«YemoBek u [Tpupoma» Mbl IPUIIUIA K BBIBOAY, YTO
B IIPEBAIMPYIOIIEM OGOJIBITMHCTBE OHM OTHOCSITCS
K MHPOPMAIMOHHBIM JKaHPOBBIM I'PYIIIIAM.

CaMbIM YacTO BCTpevamwIIuMCcs >XaHpOM, B
KOHTEKCTe Halllero MCCAefoBaHus, MOKHO
Ha3BaTh — 3aMeTKY. 74% 13 M3yYeHHbIX HaMM Ma-
TEepUaIOB OTHOCSITCSI UMEHHO K Hell. YTIyOsissich B
M3yuyeHue MaTepuasoB [OAHHOM  >KaHPOBOI
TPYIIIBI, GbUIO BBISIBJIEHO, B OCHOBHOM, MCITO/Ib30-
BaHMe BUIOB MHMOPMAILIMOHHOM M pacuIMpeHHOo’
3aMeTKM.

Marepuan MHGOPMAaIMOHHbIX 3aMETOK MMEET
«TOBODSIIINIA» 3aroJiOBOK, TeM CaMbIM, Cpasy

BBOJISI B KypC JleJla UM TaTelIs], TAkoKe 3aT0JI0BKY CO-
JepXaT aKkUMOHAJIbHbIE IJIaroyibl — «YYaCTHUKMU
dectuBang «YenoBek u mpupoma» MOCETWIN MYy-
3eil Banentmna Pacnytuna» [1], «B Upkyrcke
Harpaawiu nobemuTeneit baiikaabCKOTo KMHOGe-
ctuBans «Yenosek u [Ipupopa» [2], «B UpkyTcke
yupenunyu npussl uMenu Pomma u Tlanpas» [3].
Tem caMbIM C TOMOILBIO STUX IJIaTOJI0B BBICTpan-
BaeTCsl [eCTBUe: «IOCEeTWIN», <«Harpaguian»,
«BPYUWJIN», «yupeauan» U T.0. TeKcT BbICTpanBa-
eTcs o opMe «IIepeBEPHYTON MUPAMUIBI», OC-
HOBHas MHGOPMAIVS TTIOMeleHa B JIU/I.
PacnipocTpaHéHHbiMM  MHGOPMAIMOHHBIMU
MOBOAAMM [IJIT HOBOCTeN 0 KMHO(DecTuBasne cra-
HOBSITCSI COOOIEHUST O Havajie WM 3aBepIIeHUNn
MpMémMa 3asiBOK Ha yuacTtme — «IpKyTCKuii 06J1acT-
HOIt KMHOGMOH, HavasI MpyueM 3asIBOK Ha yJacTue B
tdectuBane «Henosek u [Ipupoga» [4], «700 3assBOK
MOCTYIIMUJIO Ha yJyacTue B KuHodecTusane «Yemo-
BeKk u I[Ipupona» [5], «249 3agBOK IOCTYNMUJIO Ha
dectuBanb «Yenosek u mpupoga» [6]. Takke B Ma-
Tepuasie MOXeT IPUCYTCTBOBATh MHPOpMaIs 06
yuacTHMKax. HGOMOBOA MOKeT KacaTbCsl Hauasa
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oyaymiero dbecTuBaisl WM CPOKOB €ro IpoBeje-
HUSI, 3aKpBITUSI M HarpaskaeHusl mobemuTeseil:
«['paH-mipu pectuBans «Yenosek u [Ipupoma» Bpy-
uan B VIpKyTcke» [7], a TakkKe M3MEHEHUs B
«KU3HU» camoro dectuBais: «baikaabCKuit Ku-
HodecTuBanb «YemoBek u IIpupoga» MoayuuT de-
JepanbHYIO MOALEPXKKY» [8].

TakuM 06pa3oM, MOKHO pacCMaTpUBATh MH-
dbopmalimoHHble 3aMeTKM 0 dhecTuBasie He TOJIHKO
Kak yacTb o6pasa (ecTuBasIs, HO U KaK 4acThb 06-
IIeCTBEHHO-TIOIUTUUECKOTO AMUCKypca, Tocpes-
CTBOM KOTOPOro (hecTuBaIb IPOHMUKAET B Apyrue
cdepbl JKU3HU, He 3aTparMBalolIue KyabTypy.

KoMMmyHMKaTMBHOE fieiicTBME, KOTOPOe COBep-
1aeT aBTop MH(POPMaALMOHHOM 3aMeTKU — CTaTU-
yeckoe coobIieHne o cooprTun. O IpUIMHAX U T10-
CJIEICTBUSIX COOBITUSI MOSKET OBITb YIOMSHYTO
6J/Ke K KOHITY HOBOCTH, Te MHGOPMALMS BBICTY-
MaeT B KauecTBe IOTOJHUTENbHOTO GIKTpayH[a.
Taxke B HEKOTOPBIX ITyOIMKAIMSIX B KOHIIE HOBO-
CTY BCTPEUArOTCSl HEOOJIbIINE CIIPAaBOYHbIE MaTe-
puasbl, 151 0603HaueHusT KOHTeKcTa. Hampumep,
B Marepuase Irk.ru: «1 deBpansa cTapTyeT Npuem
3asBOK Ha BaiikanbCcKkuii KMHOQecTUBaab «4eao-
BeK u [Ipupoga» [9], B KOHIle 3aMeTKM BCTaBIeHa
CIIpaBKa 0 caMOM KMHOdeCcTUBaje.

B pacmpeHHoIt 3aMeTKe B OT/In4Me oT uHpop-
MallMOHHOJ momaeTcs 6oblie nHpopMaryu. OHa
COEPKUT B cebe 6osblie GakToB U MHGOpMaLIU
0 HOBOCTH, TaKXe paciiMpeHHas 3aMeTKa MOKeT
BK/IIOUaTh B Ce0S HeOO/bIIOe WHTEPBbIO WU
MUHM-BBIBOA,. Tak ecjiu cpaBHMBATD JIBA MaTepu-
aja Ha TeMy Havaja (ecTuBajs, NyoauKaius B
’KaHpe pacliMpeHHO} 3aMeTKM, TOMUMO OCHOB-
HoVi uHoOpMaluM 0 Aatax, MecTe IMPOBeIeHMS,
CTpaHaxX ydyacTHMKAxX U (GuibMe OTKPbIBAKOIIEM
KMHOTIOKa3, coo0IIaeT ellé o GuibMax-yJacTHU-
Kax, COCTaBa XIOPM M HOMMHAIMSIX, B KOTOPBIX
npencTaBaeHbl KapTuHbL. Kpome Toro, coobieHme
0 CXOXMX COOBITUSIX B pPacCIIMPEHHOI 3aMeTKe
mpencTaBjaeHo 6Goyee pasBepHyTo. HecmoTps Ha
6oJiee TOJIHOE OMMCaHMue COOBITUII M SBJIEHMUIA,
paciiMpeHHas 3aMeTKa BCTPevaeTcss Ha MOPSA0K
pexxke. V3 u3yuyeHHbIX HaMU MaTepuajaoB B 3TOM
sKaHpe OITy6IMKOBaHO JIuIb 21% MaTepuara.

Eciu paccmaTpuBath 60Jiee IOJHO, TO SKaHP
MHGOPMAIMOHHASI 3aMeTKa Pa3BeTBIISIETCS Ha Ta-
KMe TOABMUAbLI Kak: HOBOCTHas 3aMeTKa, aHOHC,
MUHM-0003peHe, aHHOTALIMIO, BOITPOC-OTBET.

U3 Bcex M3yueHHBbIX 3aMeTOK, HOBOCTHas 3a-
Humaetr 40% matepuasioB. MaTepuajbl B 3TOM
>KaHpe MpeJicTaB/eHbl B BUle KOPOTKOI'O CIIpaBOY-
HOT'O cOo006IIeHNsI. MbI IPUIIIM K BBIBOAY, UTO 3TO
MPOM30IIJIO BBUAY CKOPOCTU PACIpOCTpaHeHUS U

noctymna K uHbopMauuu B 3JeKTPOHHBIX pecyp-
cax.

[J1s1 HaTJIIMHOCTY TIPUBEIEM B IIpUMeEp My0/Iu-
kauuio «Kepapa lenapabe IpUIIACST B KIOPU KM -
HodectmBansg «Yenosek u Ilpupoma» [10]. OHa
MMeeT 3arojioBOK-x371aliH, BBUIY Uero rjiaBHas
MHboOpMaIMsl HOBOCTH YiKe sicHA. B mepBoit yacTu
3aMeTKM KOPOTKO M3JjiaraeTcsi cama 1eJib ITI0BeCT-
BOBaHUS - «3HAMEHMUTOrO (paHILy3CKOro aKTepa
JKepapa [enapabe mpuriaacaTt B Kwopu baiikanb-
CKOTO MEXIYHApOAHOTO (ecTUBaNIs IJOKYMEH-
TaJbHbIX ¥ HAYYHO-TIOIYJIIPHBIX GUIBMOB «Yeno-
Bek u IIpupona» numenu BaneHTnHa PacriyTuHa».
IMocne HebosbiIast MHGOPMALMS O IMOXOKEM CO-
ObITHeE TIpOILIeIeM B 60jiee paHHMII epuom — «B
nponuioM rony lenapabe BIepBbie mocetua Up-
KyTck. OH mpuesskan Ha (ecTuBamb «3Be3Abl HA
Bajikane». I B caMoM KOHIe MHPOpPMALMs O ca-
MOM KyJbTYPHOM MepompusTtuu — «15-it dectu-
BaJIb TPAOULIMOHHO poiizeT B MpKyTcKke B KOHIIE
CEHTSOPS».

Yaiie Bcero MHTEpHET-U3LaHUS TTUIITYT KOPOT-
Ke HOBOCTM, KOTOpbIe YIOOOGHO MPOYUTATH CO
cMmapTdoHa 1 6bICTPO BOITY B Kypc nena. HoBocTh
Mpe/iCTaBysIeT cOO0I CKATHIN PacCcKa3 O COObITUM,
B KOTOPOM (DaKThl pacIoJIOKeHbI 10 YOBIBAHUIO
Ba)KHOCTH.

AHOHCHpYIOIIIME 3aMeTKU TPeACTaBJsIIOT CO-
601t coobmeHnst 0 GyIymUX KyIbTYPHBIX MepO-
npUSITUSX. B pamkax ocBerieHms KWHOGECTUBAIS,
TaKue MaTepuasbl, Ha HAII B3IJISI, JOJDKHBI ObLIN
BCcTpeuvaThbcs vamje. OJHAKO U3 BCEX M3YUEHHBIX
my6nuKanuit aHoHC BcTpeuaercss B 10%, XoTs
MMHM-0003peHnst 0 KuHodecTuBane «UemoBek u
Ilpupoma» B mpeBaaMpyoOUeM OGOJbIIMHCTBE
MMeeT aHOHCUPYIOIIUI xapakTep, BBUIY TeMa-
TUKM OCBeIlleHUS, B UTOTe BMeCTe C HUM Mbl
umeeM 13% OT BCeX 3aMEeTOK.

IMogo6HOTO pofia TEKCTHI, KaK MPaBUIIO, UMEIOT
3aro/ioBOK, B KOTOPOM YK€ COLEepP>KUTCSI MHGOP-
Mauusi O TOTOBSIIEMcS Meponpusatuu — «IIgaThb
TTOJTHOKYITOJIBHBIX KapTUH IOKaXyT Ha KuHObe-
ctuBasie «Yemosek u [lpupopa» [11], «Pexxnuccep
dbuabma «YcaTbiit HIHb» BCTPETUTCS C MPKYTS-
Hamu 20 ceHTs6ps1» [12], «12 ceHTs16ps B UpKyTCKe
COCTOUTCS TBOpUEeCKas BCTpeua ¢ OMupoM Kycry-
putieit» [13]. TeKCT comep>KUT KpaTKoe OonucaHue
IJIAHMPYEMBIX COOBITUI - «B CIIMCKE IOJHOKY-
MOJbHBIX (GUaAbMOB: «O3epo Baiikan: 3umHMI
Iyx», «MuHuH», «CHUMas 3BE3MAbl», «Malisg: KOC-
MMYeCKye apXUTEKTOPbI», «TaitHbl Kamakmyiis». B
KaX[Iblii ceaHC BXOOUT MOJHOKYMOJbHAs 3KCKYpP-
cys 10 3BE3aHOMY Heby Haa VIpRyTcKoM», «Ha Ma-
CTep-Kjacce IO 3KpaHM3alUMM PYCCKOM CKasku
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pekuccep paccKaxkeT o cBoeit pabore «Ilocimemuuii
6oraTbipb. [IpomoiskeHue.

U B 06s3aTeslbHOM TOPSIAKE B MaTepuaiax
QHOHC-3aMeTKM YKa3bIBAeTCs JaTa U MeCTO OCBe-
maemMoro meponpusTtus — «C 5 mo 9 oktabps xe-
JIAloIIMe MOTYT ITOCMOTPETh PUIIbMBI C 0630pOM B
360 rpagycoB B MpkyTCcKOM miaHeTapumn». Bos-
MO>XHa OOITO/THUTEJ/IbHAsI I/[Hd)OpMa]_U/IH, aJIs1 I1o-
HMMaHMS KOHTeKCTa MaTepuasia «Bragumup
I'paMMaTUKOB — COBETCKUIA U POCCUICKUIA KMHO-
peskuccep, CLieHapuCT, IPOAI0CeD, aKTep, NeJaror.
3ac/Iy>KeHHbIN AesiTelb UCKYCCTBY.

CregyomyM [0 IIPOLIEHTHOMY KOJIMYECTBY
MaTepuasioB B MHMPOPMAIMOHHBIX >KaHPOBBIX
rpynmax cjienyeT OTMETUTh MH(POPMAIMOHHYIO
KoppecroHaeHnnio. Cpey M3y4eHHbIX MyOIMKa-
unit o kuHodecTtuBae «Uenosex u Ilpupoga» maH-
HBIii KaHpP BKIIOUaeT B cebs 21% ot Bcex uHpOpP-
MalMOHHBIX TeKCTOB. MHdOopMalmoHHass Koppe-
CTIOHAEHIIMST OTJAMYAETCS OT 3aMeTKu OoJee me-
TaJIbHBIM ¥ 60Jiee MIMPOKUM OCBEIIEHUEM ITpe]-
mera.

IMpumepoM MHGOPMALMOHHO! KOPPECIIOH-
meHuuu sgpnsetcs my6amkauys RGRU «Urto moka-
3an KuHodectuBanb «YemoBek u Ipupopa» [14]
COZIEPSKUT TI0/3aTOJIOBOK, B KOTOPOM COOOIIaeTCst
6a3oBas mHbpopMalus, B paMKax 3TOT0 MaTepu-
asja, TeM CaMbIM aBTOp Cpa3y BBOAUT UUTaTeNs B
Kypc nmena — «B Hpkyrtcke cocrosuics 21-i1 Baii-
KaJIbCKMI MEXIyHapOaHbIV KuHObecTuBaIb «Ye-
sosexk u [Ipupona» umenu B.I'. PacriyTuHa».

SIBHBIM OT/IMuMeM OT MHGOPMAIMOHHON WIN
JIayke pacIIMPEeHHOl 3aMeTKHU SIBJiseTcs: 6osee 06-
IIMPHOE OCBeIlleHMe BBIOPAHHOI TeMbI, 3a CYET
60J1ee MOAPOOHOTO OMMUCAHUS COOBITHUS, BKIIOUE-
HUS B MaTepuaa MUHU-UHTEPBBIO.

Taxke B JaHHOM >XaHpe MOTYT MCIIOJb30-
BaThCsl py6puku. Kak B matepuanax RGRU B uH-
(hopMalVOHHOJ KOPPECTIOHIEHIIUY B KOHIIE My0-
JUKAlUM  BCTPEYAIOTCS TOA3arojoBku  «Emné
Harpazsl» [2], «Kctatu» [2, 15], «K c1oBy» [16, 17],
«CmpaBka PI'» [1, 15], «Tem Bpemenem» [18, 19,
20]. B mpeBanmpymoeM 60IbIIMHCTBE MATEPUATHI
0 BMK® B RGRU ny6uKkyioTcs B Bue uHbopma-
IIMOHHOM KOPPeCIOHIeHIIUH, TaKsKe BCTPeUarTCst
¥ uHbOpPMaIMOHHbIE UHTEPBbIO.

[Ty6nuKanyyu MHTEPBbIO, KacawIIMecss KUHO-
decTuBans, — peakocThb. M3 BceX M3yUEeHHbIX Ma-
TEepUaAIOB MHTEPBbIO COCTAaBWIO JUIIb 3%. Yale
BCEro y4aCTHMKaMM MHTepPBbIO, B paMKax Mcciie-
JIyeMOJ TeMbl, BBICTYIIAIOT aBTOPBI IIpe/iCTaB/IeH-
HbIX Ha MEPOIIPUATUN KMHOKAPTUH MJIN U3BECT-
HbI€e aKTEPBI, CHSIBIIMECS B QUIbMaX — Y4aCTHUKAX
KuHOpecTVBasis. Tak B ONyOJMKOBAaHHOM

uHTepBbio RGRU «AHnpeit Mep3nukuH: «bpect-
CKasl KpernmocTb» M3MeHW/Ia MO TBOPYECKYIO
cynn0y» [21] mosiBuIOCH 6arogapst mpeMbepe J10-
KyMeHTa/bHOTO punbma «O6enuxoBoe JeTo», B
pamMkax Baiikaabckoro kuHodecTuBans «UemoBek
u IIpupoga». ®unabm MoCBSIIEH AekcaHapy Bam-
MMUJIOBY, POJIb KOTOPOTO U ChITPaJl M3BECTHBIN aK-
T€p AHApeli Mep3auKuH.

AHanuTyveckast rpymnima sKypHaaIuCTCKUX KaH-
pOB B 06jacTu MaTepuajioB O KuHodecTuBaie
«YemoBek u Ilpupoma» mpeAcTaBjeHa B SKaHpax
peLieH3Uu U 0603peHus.

Martepuansl, ocsewawiiye bMK®, B kaHpe
«0603peHme» MyOIUKYIOTCS €XErogHO Tocie 3a-
BepiieHust kKuHodecTuBans. 3a mocjaegHue 5 JeT,
U3 BCeX M3YUEeHHBbIX HAMM MaTepuasaoB, B 3TOM
SKaHpe MyonmKaiyuy coctaBuau Bcero 2%. Kpome
TOr0, MaTepuasibl C TAKOW >KAaHPOBOI MPUPOAOI
6buM HalimeHbl TobKO B «CK-HOBOCTHM» [28, 29,
30]. O603penne B razere Coro3a KMHEMaTorpabu-
cToB PO mpencrasisieT co60il 06bEMHYIO ITy0JIN-
KalMio, Kak MpaBujio, Ha Lieylo MOJIOCY, COCTOS -
LIYI0 U3 aHalIu3a M MUHM-PeLeH3Uii HeCKONIbKUX
BBIIAIONIMXCST (GeCTUBATbHBIX KapTUH. [10106HbIE
my6IMKaIy OTBEYAIOT 3a 00liee Ipe/iCcTaBIeHne
o BaiikasbcKkOM MeKIyHapOIHOM KMHO(ECTUBATIE
B KMHOCpe[ie.

JKanp pelneH3us1, B pamKax ocBeleHus GecTu-
Basist «YenoBek u IIpupoma» BCTpeUaeTCsT PenKo.
3a mocnemgHMe 5 yleT MaTepuaa B JAHHOM JKaHpe
6611 orry6MKkoBaH B 2018 rogy Ha perMoHaIbHOM
uHTepHeT-miopTane Irk.ru [22]. Petien3us 6pu1a 1o
bumpmy «O6JIeNTMXOBOE JIETO», TOCBSIIEHHOMY
Anekcannpy BaMnuiaoBy, BeJIMKOMY pPyCCKOMY
Mpo3auKy U ApaMarTypry.

HaHHbI GUABM cTaa MHQOIIOBOOOM J1S1 MHO-
rMx My6nuKanuii Ha pasiInJHbIX MHPOpPMAIMOH-
HBIX TUIOIIAKaX B TOT T'Ofl, Kak ¢eJiepaibHbIX, TaK
U peroHanbHbIX. OHAKO BO BCEX OCTAIBHBIX CITY-
yasx MaTepuasibl My6IMKOBaIMUCh B IIPEBaIUPYIO-
meM OOJIBIIMHCTBE B MHGDOPMAaLMOHHON TpyIIie
>KaHPOB.

Bo3MoskHO, TOT (akT, YTO (UIbM ObLI CHSIT B
MMaMsATh 3HAMEHUTOTO CUOUPSIKA, CTaJT HACTOJIBKO
3HauMMBbIM 111 CMU pernoHa, 4TO ITOCTYKUIIO
MOSIBJIEHUIO B MeAMapoCTPAaHCTBE MaTepuaia He
B «IIOBEPXHOCTHOM» - MH(POPMAI[MOHHOM JKaHpe,
a B «INTyOOKOM» — aHAIUTUIECKOM.

W3 paccMOTpeHHbIX HAMM MaTepuaios, 3a Io-
cienume 5 ner denepanbubiMu CMU mpepcTaB-
neHo 21% my6nukaiiuii o baiikaabCKoM MesKIayHa-
ponuHoMm KuHodectuBane «Yenosek u [Ipupopma», B
TO BpeMsI KaK perMoHajabHOe MeguarpoCcTPaHCTBO
coepKuT B cebe okosio 79% matepuasnos. [Ipu
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3ToM B (pemepanbHbix CMU 89% MaTepmasioB OT-
HOCSITCSI K MH(GOPMAIMOHHOJ TPYIIIIe SKAaHPOB, U3
KOTOPBIX TOJIBKO 22% «3aMeTKa», U B 52% BcTpe-
yaeTcs kKaHp «MH(pOpMaLoOHHas KOPPeCIIOH IeH-
Uusi». AHaJIUTUYECKMe >KaHpbl B dellepasbHbIX
CMMU mpexncraBiaeHbl XKaHPOM <«0003peHMe», UX
KOJIn4ecTBo — 11%.

B peruone ke, 3a BbIOpPaHHBIN IJISI U3YUEHUS
BpPEMEHHOJ TMepuoj, TOJbKO 1% marepuanon
MOXHO OTHEeCTM K aHaJUTUUYECKUM >KaHpam,
OCTaJIbHbIE JKe SIBJSIOTCS MaTepuasamyu MHGOp-
MAalMIOHHBIX XaHPOB, TaKMX Kak 3ameTKka — 88%,
mHpopMmaIMoHHas KoppecnoHpeHuus 10%, uH-
dbopmaloHHbIit 0630p 1% MaTepuana.
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Abstract. The article examines the genre diversity of journalistic materials dedicated to the Baikal International
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OJYBPOBCKAS Mapuna MuxaiiioBHa
yuuTesb-joromne 1, MyHuIumnaabHoe JOIIKOIbHOEe 00pa3oBaTenbHOe yupexkaeHne «JleTckuii cas
N215 1. PasymHoe «TponmHKa meTcTBa» benropojckoro paiioHa benropoackoii o6acTu,
Poccus, . PaysmHoe

BAPCKAS MMNJIOCTbD, UTO KHNCEJIbHAS CbITOCTb

AHHomauus. B pabome npogedeH aHauU3 HEKOMOPbIX NO2080POK U NOCIOBUL,.

Knioueesie cnoea: noeoeopka, nocjiosuyd, CMbolCj1080e 3HAHUEHUE.

Mbl He 33IyMbIBaeMcCsI O TOM, KaK 4acTo B CO6-
CTBEHHOI peuyu MCIOJAb3yeM IMOCIOBUILIbI U
MIOTOBOPKM, a TaKke O TOM, YTO OHM OBbIBAIOT U
HapOJHBIMU, M aBTOPCKUMMU, KOTOPbIE Yallle BCETO
Ha3bIBAIOT «KPBLIATBIMM BBIPAXKEHUSIMU». ITO
CBSI3aHO C ompefe/ieHueM IOHSITUI MOCJOBUILL, U
MOTOBOPOK.

[ToroBopka — 3TO KpaTKoe yCTOMUMBOE BbIpa-
skeHMe, 0ObIYHO 0OpasHoe U He COCTaBJISIOINIEe B
OT/INYMe OT MOCTOBUIIbI 3aKOHYEHHOTO BbICKAa3bI-
BaHUS.

A mocnoBuiia — MeTKoe, 06pasHoe u3peyeHue,
obo0611aroIee pasJIMIHbIe IBJIEHUS KUSHU U Me-
Iolllee OOBIYHO HA3MIATeNbHbIN CMbICI. U mocio-
BUIIbI, ¥ TIOTOBOPKM OTHOCATCS K MabiM (ObK-
JIOPHBIM XaHPaM HapOAHOTO MO3TUYECKOTO TBOP-
YyecTBa.

Ho mHorme aBTOpCcKMe BbICKa3bIBaHME CO Bpe-
MeHeM MHOTME CUMTAIT HapOOHBIMMU ITOCIOBU-
1IaM¥ ¥ TIOTOBOPKaMMU.

K mpumepy: «CuactiuBble 4acoB He HAOIIO-
maioT», «M npim OTedecTBa C/IafOK U IPUSTEH»;
«CITysKUTDb OBl pajl, IPUCTY>KUBATBCSI TOUTHO»; «A
cynbu KTo?» («['ope oT yma», A.C. I'puboenos).

U3 nnpoussepenuii A.C. IlymkuHa: «[IpuBbruka
CBBIIIIE HaM [JaHa», «Y pasGUTOro KOPBITa»,
«JI106BM BCe BO3paCThl ITIOKOPHbBI» U AP.

B kaxmoii 6acHe U.A. KpbljioBa eCcThb BbIpaske-
HMSI, KOTOPbIE JaBHO CYMUTAIOTCS HAPOLHBIMMU I10-
CJIOBULIAMM U TIOTOBOpKaMu: «Y CUIBHOTO BCerga
6eccuIbHbI BUHOBAT»; «CKYIIOi TepsieT Bce, JKe-
Jjasi Bce JocCTaTb», «Al, Mocbka! 3HaTb OHa
CUJIbHA, YTO JIaeT Ha CJIoOHa»» «YeM KymyllleK Cun-
TaTh TPYOUTbCS, He JIy4llle Jib Ha ceb6s1, Kyma, 060-
POTUTBCSI» U AP.

B Hamelt cembe 4acTO MCIIOJIb3YeTCSl ITOCIIO-
Bulla «bapckasi MWIOCTb, YTO KMUCEeIbHasi Cbl-
TOCTh». [loC/IOBUIIA SIBASIETCSI HApONHOM U

Bce senuxue ntodu, om Iywikura do Cysoposa u Ilempa,

O1az0208e1u neped HAWUMU NOC08UYAMLUL.
H.B. I'ozonb

yIIOMMHaeTCs1 B cjioBape Baamumupa MBaHoBUYa
HOansg «IlocoBUIIBI M TOTOBOPKU  PYCCKOTO
Hapoja», U3TaHHOM ellle B KOHIIe 18 BeKa U BKIIO-
yaromeM 60Jiee TPUAIATY ThICSY ITOCIOBUIL U T10-
TOBOPOK.

IMocnoBuIly 4acTo MCIIOIb30BaJia B CBOEN peun
Mos 6a6ymika. OHa cuMTasa, YTO HaJesThCS Hafo
Mpeske BCero Ha cebsi, CBOM CUJIbI ¥ CUJIBI CBOET
ceMbU. A B HacTosIlee BpeMs, B CUTyalUsIX, KOTAa
HaJI0 K KOMY-TO 06paIiaThCs C IpoCcbO0ii, BCIOMM-
HaeT O Heli 1 Mama. OHa BCcerga MHe HallOMMHAEeT:
«[Tpexxpge yeM MOIPOCUTH APYroro 4ejaoBeka O
YTO-TO, MOJAyMaii, MOXeT Thl caMa CHPaBUILIbCS?
He moporo iy 060iimeTcst yuacTue B TBOeii cyabbe
3TOTO YesioBeKa?»

OrmaceHus: e€ He HAIpacHbI, TaK KaK 3HaUeHMeE
3TOJ MOCJOBMIIbI 3aK/I0YAeTCs B TOM, UTO ILen-
POCTb CMJIBHBIX MUpa Cero He MHOT'OTO CTOUT, OHa
HeHaJiexKHa, TI03TOMY U CPaBHUBAETCS C CHITOCTHIO
OT TT0elaHUsI KMUCeJIS.

Benpb Kiucesb — 9TO JIUIIb «IECEPTHOE Kejleob-
pasHoe UM KUJIKOe TpeThe OJI00, IPUTOTaBIN -
BaeMoe 13 HPYKTOB U ATOJI, COKOB, CMPOIIOB, Bape-
HbSI ¢ JoOaB/IeHMEeM Kpaxmasa, caxapa Uian Menar»
(Bukunenusi), TO eCTb AeCePT, KOTOPbIN MOAAIOT B
KOHIIe 00e/ia WM Y>KMHA, KOTHA BCe yKe HaeluCh.
Taxum 06pa3om, MpeIioIaraeTcs, 4To 3agava 1mo-
JIauy K CTOJTY KVCeJI He HAKOPMUTb, a IT00aI0BaTh
M3bICKAaHHBIM JIeCEPTOM.

JTa MOCJOBUIA CO3BYYHA ITO CMBICIOBOMY 3Ha-
YeHUIO C He MeHee 3HAME@HUTHIM U YacCTO UCTIOJb-
3yeMbIM BbIpaskeHneM A.C. I'puboenoBa «MuHyit
Hac mylie Bcex Imevaseit M 6apckuit THeB, U 6ap-
cKast 1o60Bb» (Komenust «['ope OT yma»).

Kak Buaum, 6apckasi MUJIOCTb He TOJIbKO He
HaJeXHa, ¥ HeNpoLOo/DKUTeIbHa, HO UM MHOTAA
CJIUIIIKOM A0POT0 00XOIMUTCS €€ ampecaTy, BeAb 3a
Hee YacTO MOTYT MOMPOCUTH OTBETHYIO YCIYTY, He
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BCerpa NpUsITHYIO, a, UHOTAa, M He3aKOHHYI0. Tak
B PalOCTh JIM TaKast 6apcKast MUIOCTD?

S B cBOeI1, HEe OUeHb AJIMHHOM, )XMU3HU He CTall-
KMBAJach C MOXOXXUMU CUTYalUSIMU, HO UX MHOTO
OIMCAaHO B XY[IOXeCTBEHHBIX NMPOU3BENEHMSIX, B
TOM YMCJIe Y JeTCKUX.

MHe oueHb HpaBsTCS npousBeneHus A. Kyr-
pMHA, KOTOPbIE UCIIOIb3YIOTCS B eTCKOM YTEHUM
pacckaspl «benblit mypenb», «[yTTanepueBoi
MaIb4uMK», «UyaecHbIl JOKTOD».

U ecnin B pacckasax «benblit mygenb» u «['yrTa-
repuyeBOoi MaJIbUMK» 6OTaThIe IOV BBITJISIIST BbI-
COKOMEpPHBbIMM U YBAHJIMBBIMM, TO paccka3 «Uy-
JEeCHBIV LOKTOP» [I0OKa3bIBAET, UTO BCE )XKe MHOTOe
3aBMCUT He TOJIBKO OT TOTO 6OTaT Jiv YeJIOBEK, a OT
€ro YMeHMS COCTPafaTh, BUIETh uykue 6eJbl, 1Mo-
MOraTh TeM, KOMY B XKM3HM TTOBE3JI0 MeHbIIIe.

[MpoTOTHUIIOM IJIaBHOTO TePOSI SIBJISIETCST 3HaMe-
HUTBIV xupypr Hukonait [Tuporos. B ocHOBe pac-
cKasa, no cjioBaMm A. KympuHa, JeXUT TOCTOBep-
Hasl uctopusi, ciyuusiiasics: B 1830 rony B Kuese.
Hctopusi ovyeHb TporarejbHas, MNOyYUTeIbHasl,
HECKOJIbKO Jaxke TaMHCTBEHHAasI, TaK KaK ITPOUCX0-
ISIT COOBITHSI HaKaHyHe PoskmecTsa.

CroxeT pacckasa 3aKk/II4aeTcs B ClIefyolleM:
[JIaBHBIN Ieposi, BCTpeyaeT B IIapke yeyioBeka, KO-
TOPBI M3-3a BBINIABIINX Ha €ro IO/ U JOJI0 ero
CeMbM HECUaCTUii, pellina 3aKOHYUTH KU3Hb Ca-
MOy6MitcTBOM. J[OKTOpP IOMOTAaeT HecuacTHOMY,
JIEUUT eTo J0Yb, AaeT AeHer. TakuM 06pa3om BO3-
BpaljaeT 4eJ0BEeKy BOMI0 K KM3HU, K CUYACTHIO,
BEpPY B UyJI0.

SI oueHb OGO UMTATD, U €CTh XyIOXKECTBEH-
Hble TIPOU3BeleHys], KOTOPbIe, HAZ0JIrO OCTAKTCS
B MaMsTH, 3aTparuBasi Ha TOJIbKO pasyM, HO UyB-
CTBa.

TakuM nOpousBeleHMEM [JiI MEHSI SIBJSETCS
pacckas I'm me Monaccana «IIpimka». CroxkeT pac-
CKa3a - OIMH U3 IPUMEPOB MOCI0BUIIbI «bapckast
MUJIOCTb, YTO KMCEJIbHAS ChITOCTb», @ TAKKe JINLie-
Mepusi, MHMMOJ Do6poIeTeNn, YBAHCTBA U BbICO-
KOMepHsI MHOTUX MpeLCTaBUTe el CUIbHBIX MUpPa
cero.

CopepkaHMe pPYCCKOM IMOCJOBUIBI B JAHHOM
MPOM3BEeAEeHUM CO3BYUYHO (PpaHIy3CKOMY €€ aHa-
yory «HeBenmka 6ema — yCIOyKUTh HeGiaromap-
HOMY, HO 60JIbIIIee HECUYACThE — IIPUHSTD YCIIYTY OT
nozJjenar.

B ocHOBe ciokeTa aBTOp OIMMCHIBAET BOEHHbIE
co6bITHSL BO DpaHIINM, KOTHA KU3Hb U 3[I0POBbE
I'PYIITbI 3HATHBIX TOCIIOM, 3aBUCUT OT COTJIacHs Ha
O/M3KMe OTHOIIEHUS C 3aBOeBaTeeM JKEHIIMHBI,
M3BECTHOI Mo TiceBAoHMMY IlbiiKka. ['ocrioga eé
IIOJITO YTOBAapUBAJIM COIVIACUTBCS Ha TPeOOBaHUS
MPYCCKOTO KaluTaHa, yKasbiBas Ha Ba)KHOCTb
3TOr0 [JesHMsI, a KOrjJa OHa BBITIOJHMIA UX
MPOCBhOY, TO OTBEPHY/IMCH OT HEE C ITpe3peHNEM.

Kak BMOuM, CMBICIOBOE 3HAUeHME PYCCKOM
HaPOIHO ITOCJIOBUIIBI «BapcKast MUJIOCTD, UTO KU-
ceJibHasl ChITOCTb» PAaCKPBIBAETCSI B IIPOM3Be[IE-
HMSIX KaK PYCCKUX, TaK U 3apyOeKHbIX aBTOPOB, a
Takke MMeeT aHaJIOTU B MOCJIOBUIIAX U TTOTOBOP-
Kax pas3jMyHbIX CTpaHax.

K mpumepy: monbckas mocioBuiia «bapckas
JlacKa Ha IecTpoM KOHe e3OUT»; PuHCKas Mmocio-
BuIiia «<Ha Mope MHOTO YepHOT0, HO He BCe 3TO TIO-
JIeHU»; aHTIUICcKass moroBopKa «IIbsiH, KaK JOpAy»;
TypelKas rnocjosuua «He BBSI3bIBaNCS B €10, pe-
3yJAbTaT KOTOPOTO He 3Haelllb».

A cpeay pycCKMX MOCJIOBUIL TaKXke eCThb U JIpy-
rme, C MOXOXMM CMBICJIOBbIM 3HaueHMeM: «bap-
CKasi Tpocbba — CTpOTmii mpuKas»; «bapckast XBopb
- My>KMIIKOE 3[I0pOBbe»; «BapCcKoii 1acKoil He XBa-
JICh»; «Bapckasi MUJIOCTb, Aa 6apckas MUJIOCTb
OITacHbI» U AP.

[MomuepkHeM, UTO MCIIOIb30BaHME B YCTHOM U
MMCbMEHHO peuu COBpeMeHHOT0 yejioBeKa CIo-
COOCTBYIOT O0O0OOIIEHWIO PAa3JINYHbBIX SIBJIEHUI,
OKpYyKalollleii HacC [eiiCTBUTENbHOCTH, TOMOTAIOT
MOHATh MCTOPMIO Hallero Hapoja. Iloatomy B
TeKCTaX MOCJOBUIIBI U MTOTOBOPKM TPMOOpETaIoT
ocoboe 3HAUEHNe, OHM He TOJbKO YCYIVBAIOT BbI-
pPasuUTeIbHOCTh Peuy, IPUAAIOT OCTPOTY, YIIy6-
JIAIOT colepskaHue, HO U MOMOTaloT HATH MYTh K
cepAly cayuiaTess, YMTaTess, 3aBoeBaTh UX yBa-
>KeHMe U pacIoyiokeHue.

DUBROVSKAYA Marina Mikhailovna
teacher-speech therapist,
Municipal preschool educational institution "Kindergarten No. 15 "Path of childhood" of the Bel-
gorod district of the Belgorod region, Russia, Razumnoe

LORDLY GRACE, THAT SOUR SATIETY

Abstract. The paper analyzes some sayings and proverbs.

Keywords: proverb, semantic meaning.
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JKEJTHOBAKOBA Maprapura ®egoposBHa
KaHIMUIAT UCTOPUYECKMX HAYK, JOIEHT Kadeapbl peKaaMbl U SKyPHATUCTUKN,
VHCTUTYT 5KOHOMMKMU, YIIpABJAE€HMUS U IpaBa,
NpKRYyTCKUIT HallMOHAIbHBIN UCCIeN0BATEIbCKUIT TEXHUYECKUI YHUBEPCUTET,
Poccns, r. UpryTCK

BEJISKOBA Amua OnerosHa
CTyIOEeHTKa 5 Kypca, UHCTUTYT 3a04HO-BeYepHero ooyueHus,
NpKyTCKMit HAIIMOHATBHBIN UCCIEN0BATEIbCKUIA TEXHUYECKUI YHUBEPCUTET,
Poccns, r. UpryTCK

INEPCOHAJIBHBIE JTAHHBIE
KAK TEMATUKA NYBJIMKAIITUI KUTAVICKUX CMU

Annomauus. Kumatickue CMH Hauanu ucnons308ams NepCcoHalbHble daHHble KAK memy nybauxayuii ¢ 8Hed-
peHuem mexHonozuu QR-x0008 nocne Hauana naHdemuu 8 cmpaHe. Pedakyus mecmuosix u3daHuil pacckassleaem
0 CO0bIMUSIX, CB3AHHBIX C NPUMEHEHUEM MEeXHON02ULL, CBA3AHHBIX C 00paAbomMKOLi NePCOHANbHBIX OAHHBIX 2PANCOaH,
8 IPKO-NoJI0MUMenbHoM moue. ITo npuuuHe omcymcmaust He3asucumoti npeccol, 8 UHGOPMAYUOHHOM NPOCMPAH-
cmee Kumas noumu omcymcmayem uHgopmayust o 6cex npagosvix no0poOHOCMAX HO8088eJeHUL.

Knrwouessle cnoea: nepcoHanvHble danHble, auuHas uHgpopmayus, CMU, KoHpudeHyuaibHocms, Kumatickue

CMU.

B UCCIeJOBAaHUM KUTAMCKUX CPeACTB MacCOBO
MHbopMaIMKu aHaIU3y ObLIM TOJBEPTHYTbI
Takue wu3gaHus Kkak: People's Daily Online
(«Ksubmunb JKubao»), Hi-news.ru, Guancha. Ha
obMUIMANBHBIX CaifTaX KaXXOOTO U3 BbIGPAHHBIX
M3JaHUI C TTOMOIIbIO TOMCKOBOW CUCTEMBI OBLIN
BBIOpAHBI BCE ITyOIMKALIVM, B KOTOPHIX YIIOMMHA-
etcsa QR-xkop 3a mepuop ¢ 1 suBaps 2020 roaa 1o
31 mekabps 2021 roga. KoHTeHT-aHaaM3 BKIIOYAT
B cebs ciiemyoliye mapaMeTpbl: MCTOYHMK; 1aTa;
HaMeHOBaHMe; aHalu3 TEKCTOBOTO U BU3YaJib-
HOTO COZlep>KaHMSI.

AHanu3upysi BpeMeHHble paMKu, Mbl BUIUM,
YTO ITIepBble€ AKTMBHbIE ITYOJMKALMM HAUYMHAIOT
nosiBAAThCA ¢ sHBaps 2020 roga, Korga BIlepBble
BHepuau TexHosaoruio QR-Kog0B Bo BpeMs MaH-
memumn COVID-19, ganee Tema QR-Kom0B ocTaBa-
JIach aKTyaJabHON Ha MPOTSI’KEHUN BCETO UCCIIeRy-
eMOoro BpeMeHu. XapakTep Imy6iKanyit pasHoo6-
pasHblil, OT MHMOPMAIIMOHHOTO COAEepPXKaHUS 10
peaqbHbIX MCTOpWIT KuTeneit. [TyGiamKaimii
MUMEIOT SIPKO TTOJI0KUTEbHYIO0 MOJa/IbHOCTb.

OxpaHa mnepcoHalnbHBIX AOaHHBIX B Kurtae -
CJIOKHAS MpobjeMa, KOTopasi He MOKeT 6bITh pe-
IIeHa B KpaTKOCPOUYHO MepcrieKkTuBe. B aToM oT-
HOIIIEHUY HEeOOXOIMMbI SMIIMPUUECKIE UCCIIeN0-
BaHUS hibct BCECTOPOHHETrO U3Y4YeHUS

npooaumoil Kutaem KaMIaHuUM «yMHOTO» TIO-
poza, MOJUTUKM MepCOHAIbHBIX HAHHBIX U CBSI-
3aHHBIX C JAHHBIMU SIBJIEHUSIMU BOIIPOCOB 3TUKU
B HAlIMOHAJIbHOM IIJIaHe.

CkaxkeM O cucTeMe pacno3HaBaHus aull, B Ku-
Tae. Ha MOMEHT HamMcaHUs CTaTby 6a3a JaHHBIX C
OMOMETPUUYECKMMM XapaKTEPUCTUKAMMU TpaxkaaH
CTpaHbl COIEepKUT MHPopMaluio 6Gojiee yeM O
MWUIMAPAE JKUTEJIei, UTO COCTAaBJSEeT OOJIBIIYIO
YacTb OT BCEro HacejieHus CTpaHbl. JlaHHbIN Mac-
cuB cobupacs ¢ 2015 roga, 4To menaeT BO3MOXK-
HBIM UIEeHTU(GUKALMIO JI060r0 TpakmaHuHa Ku-
Tasl 32 HECKOJIbKO CeKYH]I, MMesI JIUIIb U306paske-
HIe ero JIUIOM. PaboTy 1Mo ITOMCKY YeI0BeKa, Mo/I-
XOZIAIIETO TON MMeloleecss u3obpaxkeHne, oCy-
IIECTBJISIET MCKYCCTBEHHBI MHTEJIIEKT.

Kuraiickue CMU onmuchiBalOT yao6CTBO U ra-
paHTUM 6e30ITacHO KU3HU MPU UCIIOTb30BaHUA
TOCYIApCTBOM BBIIIEYIIOMSIHYTOM OMOMeTpuue-
CKOJi cucTeMbl. «Ha doHe Toro, Kak 6uomHbopmMa-
LIMOHHbIE TEXHOJIOTMU CTAHOBSITCSI BCe GoJiee pac-
npocTpaHeHHbIMM B KuTae, Ha BX0Jax BO MHOTUX
SKUJTBIX MMKpOpalioHaxX CTpaHbl ObUIM YCTAHOB-
JIeHbl MHTeJIJIeKTyaJbHble CUCTEMbI pacIio3HaBa-
Husl i, Takasli MpakTHKa TIpUMHecCIa yao6CTBO
JKUTe/IsIM

MMKPOPAOHOB " MOBBICIUIA
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3(beKTUBHOCTD YIIpAaBIEHUS B HUX», — €XKeTHEB-
Has rasera People's Daily Online («KsubmMuHb
JKnbao»), omHa M3 BeOyIIMX ra3eT B MUPE U, TTOXKa-
JIyii, camasi BausTe/lbHas rasera B Kurae [2].

CraTbs TOrO ke M3maHusl «B «yMHBIX» MeTpO
Kuras sanymeHsr pasHOOOpa3Hble CEPBUCHI» pac-
CKa3bIBaeT 00 YBEIMUYEHUM CKOPOCTH IPOXOKIE-
HUS yepe3 TYPHUKET B MeTPO, eC/in uejloBek 3ape-
TUCTPUPYETCS B MNpwiokeHuM [yaHUKOYCKOTO
MeTpOTIO/INTeHa, a Takke MpedoCTaBUT JaHHbIe
cBOeii 6aHKOBCKOJ KapThl mpuioxkeHno WeChat,
KOTOpOe SIBJISIETCSl CaMbIM Mony/sipHbiM B Kutae
MeCCeHIKepoM, COIMAMbHO CeThIO U IJIaTeKHOM
CUCTeMOI [3].

Texunosorust QR-KomOB MmoJyunia ocoboe pac-
ImpocTpaHeHye ¢ Havana nmangemuu COVID-19. B
IIAaHHOM KOHTEKCTe €€ MCITOIb3YIOT I/l yKa3aHus
cratyca «COVID-6e30macHOCTM» OOl M Ha3bI-
BAeTCsI «KOJIOM 3[I0pOBbsi». ECJIM OH MMeeT 3eJ1é-
HBIN 1IBET, TO UeJ0BeK He MMeeT OCOOBIX OrPaHM-
YyeHUl B rnepeaBIVKeHMN 110 CTpaHe U IIoOCeIIeHUn
3aBefeHMi. B ciydae, eCiiy OH SKEITBIN MM Kpac-
HBIA, 3TO YKa3bIBaeT Ha BO3MOXKHOE Hajuume KOH-
TakTa C 3apakéHHeiMu COVID-19. Torpa uyeno-
BeKy Heob6xomumo caenats [TIIP-TecT, a BbIe3kaTb
3a Mpeiesibl CBOETO perMoHa OH He CMOXKET, TaK ke
Kak ¥ TocelaTh 3aBefeHus. B HeKOTOPbIX TOPO-
Jlax 3ampellasoch MOKMUAATh IPaHNUIIbl paiioHa ro-
poza, B KOTOPOM 4eJ/IOBEK MPOXKUBAET.

l'asera People's Daily Online CKaubmunb XXu-
6ao0) B cBoeii craTbe «Bopnba C smuaeMuein He
MMeeT TpaHMII, JaBaiTe BMecTe oxpaHsaTh lllaH-
Xai!» pacckasplBaeT UCTOPUIO O paiioHe LI3saauH,
rlle HauajaoChb OGIIeropofcKoe TecTUpoBaHMe Ha
COVID-19, u BbeICTpOWIAach OOJIbLIAS O4Yepenb,
YTOOBI CHATH TECT HA HYK/IEMHOBbIE KUCIOThI KO-
pOHaBMUpyca U MOMYUYUTH 3esieHbll nBeT QR-kopa
30pOBbA [5].

B craTbe «B ropose CuaHb 4ncCiI0 30H C BBICO-
KUM U CpeJHUM YPOBHEM 3MUAEMUOIOTUYECKOTO
pUCKa CBeIEHO K HY/II0» KOPPECIIOHIEHT MUIIET,
YTO «II0 JAHHBIM TOPOZCKOTrO IITaba mo mpodu-
JakTuKe 1 KoHTposuto COVID-19, Bce pailoHbI ro-
ponia GbUTM TIepeBeJleHbl B KaTerOpuio ¢ HU3KUM
SMUAEMUONIOTMYECKUM DPUCKOM, U C TOHeAesb-
HMKA BCe SKUTEIM MOTYT CBOOOJHO ITyTellecTBO-
BaTh, IIpeAbsABUB IIpu 3TOM QR-KOZ, 30pOBBSI» [6].

Cratbs usmanusi Guancha ««3mech y MeHs Bce
XOpONIO» — MPOTUBOIMMUAEMMYECKast 60ppoa Ku-
Tasi TJasaMM PYCCKOTro IiperopgaBaTessi B Xap-
OuHe» TOBECTBYET O TOM, Kak Ayekceil Pymbx,
npenofaBaTesib PyCCKOTO  SI3bIKA, >KUBET B

[llanxae. VHTepBbIOMPYEMbI/i pPacCKa3bIBaeT o
HeoOXoaMMOCTM cKaHupoBaHus QR-KOmOB Kak
IIpU BXOJle, TaK U TPU BBIXOJE M3 OOIIEeCTBEHHBIX
3aBefleHMit, a TaKKe M3MepeHUs TeMIepaTypbl.
Anekceli OlLeHMBAeT [OaHHbIE Mepbl TOJOXU-
TeJIbHO U CUMUTAEeT, YTO 3TO MO3UTUBHO CKa3biBa-
€TCs Ha ollyIeHMy 6e30I1acHOCTH Jirogeii [7].
I[Tomumo umcmonb3oBauus QR-KOAoOB C Liebi0
MPOTUBOSMUAEMUIECKOI 60pbObI, QR-KOIBI MC-
MOJIb3YIOTCS TIOBCEMECTHO — OT MaJeHbKMUX Mara-
3MHOB JI0 KPYITHBIX, C TOMOIbI0 QR-KOA0B Ipouns3-
BOAMUTCS OTLIATA, & TAKKe MX HAHOCAT HA ODUIIM-
aJIbHbIe TOKYMEHTbI. VCII0/b3ysl JTNMYHBINA CMapT-
doH 1151 ckaHMpoBaHUS B mpuiokeHusx WeChat
mu Alipay, KOTOpbIM ITpeoCTaBIeHbI BCE OCHOB-
Hble TIepCOHa/IbHbIe TaHHbIEe U AOKYMEHThI ueso-
BEKa, IMOJIb30BaTe b (PAKTUUECKM TaKKe ITOCTAB-
JiseT uH(pOpMAaIMIo O CBOEM ITepeIBMKEHNUN.
Hactpoil rpakiaH 1o NOBOLY COXPaHHOCTU
TepCOHA/IbHBIX JAHHBIX BbIpaskaeTcs B ¢pase, KO-
TOPYIO BbICKa3ajia OgHA U3 XXUTeJbHUI] XaHWKOY,
B MHTepBbIO Mg Hi-news.ru: «V Alipay yke ecTb
BCe HalM JaHHble. Tak yero ske Mbl 6oumcsi?» [4].
AHanu3upys ocellleHye TaHHOM TeMbl B MeCT-
Hbix CMMU, co3paeTcss BIieyaT/eHME O IIOJHOM
MIPUHSTUM OOLITECTBOM CJIOKMBILENCS CUTYAIVN.
OnHaKo CJIOXKHO CKa3aTh, UTO ITO BIleUaT/ieHe
MO>XHO CUUTATh 06’beKTI/IBHbIM, Tak Kak B Kurae
He cywectByeT CMU, He MOAUMHSIOIIMUXCS TOCY-
IapCTBY. B mony/sipHbIX U CAMBIX PaCIIpOCTPaHEH-
HBIX B CTpaHe MeJya OTCYTCTBYeT KpUTHUecKas
OlLleHKa [OelCTBUSM IpaBUTENbCTBA. B ciyuae,
eCJIV JKYPHATUCT BCE-TaKM 3aX0UeT OMyOIMKOBATh
CTaTbIO C OTIMYHBIM OT IIPABUTEIbCTBA B3T/ISIIOM,
OH CKOpee BCero He CTaHEeT 3TOro [ejlaTh, Bedb
IaHHOe NelCTBMe MOKeT MOCTYXUTb MPUUYMHON
I yBonbHeHMs. CyllecTByeT caMOILleH3ypa.
HecmoTps Ha ToO, 4TO 6OJbINast YacTh MHMOP-
Maluyu O MePCOHATbHBIX JAHHBIX U UCIOIb30Ba-
HuM QR-KOZI0B HOCUT MOJOXKUTENbHBIN XapakTep,
CYIIECTBYIOT MyOIMKalUK, TMpeaynpeskaamnme
SKUTEJei CTpaHbl O COMyTCTBYIOIMX puckax. Of-
HaKO 3T PUCKU CBSI3BIBAIOT UCKIIOUMUTEIBHO C Xa-
KepamMy, BpPeJOHOCHBIMM TIpOTrpaMMaMu U MO-
IIIeHHUKaM¥, KOTOpbIe MOTYT YKPaCThb TUUHYIO UH-
(dbopmanuio mosib3oBaTesieil B MPOTUBO3aKOHHBIX
nensix. HecMoTpst Ha 9To, 6M3HECMEHBI U Tpaxk-
IaHe OyOyT MCIIOb30BaTh 3TU TEXHOJIOTUM TIO
MIpMYMHe UX KpaitHero yno6cTBa, coobiiaer n3ma-
Hue Chinanews.
Kak oTMeualoT KuTaiicKue ucciaegoBaTesy, B
HACTOSIIIMIA MOMEHT HameuaeTcsl OTXOJ OT
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KOMaHAHO-agMUHUCTPATUBHBIX METOMOB B chepe
MHGOPMAIMOHHO MOJIUTUKY PECITYOIVKY, UTO HE
oTMeHseT (haKkTa LeH3ypUPOBaHMs BOIIPOCOB, KO-
TOpbIe MPaBUTETBCTBO CUMTAET BaskHbIM. OJIHAKO
B [TOJIMTUYECKU HENTpaabHbIX Bopocax, CMU mo-
JIy4yaloT He3aBUCUMOCTb B UX AesTelbHOCTU. U3
HaIllero aHa/IM3a CJIeyeT, YTO BOIPOC KOHPUaeH-
UMaTbHOCTH SIBJISIETCS 3HAUMMBIM 1711 Kutas u cy-
IIEeCTBYET OIpeaeeHHble MpaBuia Iy6aMKaLuii
Ha 3Ty Temy [8].

Ho gaske 13 mpaBui1 6bIBAIOT UCKTIOUEHUS — OT-
yeT KpyHHeNIeil KUTaiCKOW TeaeBU3UMOHHOMN
cranuyu CCTV B 2021 roxy pacckasast 0 Heserajib-
HOM pbIHKEe OMOMETPUUYECKUX HAHHBIX, HA KOTO-
poMm makeT ¢ororpaduii KUTeIST CTPaHbl MOXKHO
npuobpectu 3a ~30 py6ieit. [Tocie mybaMKann
oTuéTa VMccnenoBaTenbCKUIL LIEHTP 3aIUThI MU~
Holt undopmauny Nandu B [TekuHe rpoBes ompoc
rpakIaH, MHTePeCysiCh UX JOBEpUEM OllepaTopam
IepCOHAIbHBIX NaHHBIX. 80% pecroHIeHTOB CO-
O6H.U/I]II/I O COMHEHMAIX B TOM, UTO UX JIMYHASI UH-
dbopmanus neiicTBUTENIbHO HAXOOUTCS B 6e3omac-
HOCTHU.

PaccmatpuBas u aHanusupys 6;aorocdepy Ku-
Tas Ha IpeagMeT BbICKa3bIBaHMS OIMIMMO3MIIMOHHDBIX
MHEHU OTAMYHBIX OT TPpaAMIIMOHHBIX CpeacTB
MaccoBOii MHGOpPMAaIUM, HAMM HUYEro He ObLIOo
HalileHOo, 3a MCK/IIOUeHMEeM BbILIEYTIOMSHYTOTO
oTtueta. CBSI3aHO 3TO, KaK OGbUIO CKa3aHO BBIIIIE, C
MTOJINTUKOM PEryIMpoBaHMUS MHTEPHETA U GIOKMU-
POBKM 3apyOeskKHBIX CATOB C 3aMe/IJIEH/EM MeX-
IpaHMYHOrO Tpaduka.

BeposiTHO, rapaHTMpOBaTh 6€30MaCHOCTD TeP-
COHIbHBIX NAHHbIX B KuTae cMOXKeT MPUHSITHUE
aKkTyaspbHOro 3akoHa o CMU, uto mo3Boimio 6bnl
00111eCTBY CBOOOTHO BbIpaskaTb CBOM OTIACEHMS T10
MTOBOAY BHEeIPEeHMsT BCE 6ojiee COBPEMEHHbIX TeX-
HOJIOTUIA C LieJIbI0 MOJyYeHUsI TOCyLapCTBOM BCE
00/IBIINX 00bEMOB JIMUHBIX JAHHBIX O IPaskIaHaXx.
Takum 06pa3oM, CO CTOPOHBI IOCYOAPCTBEHHBIX
OpraHoB ObLIM ObI IPUHSITHI MEPhI, COOTBETCTBYIO-
1€ UCTUHHBIM O0IIeCTBEHHBIM MHTEpPECaM.

CMU uMeloT KoJIOCCAIbHOE BAMSIHME Ha 06I1e-
CTBEHHOE MHeHMe, TMO3TOMY SBJISIETCSI BasKHBIM
MOJYEPKHYTh 3HAUMMOCTh 0O0BEKTUBHOTO MHGOP-
MUpPOBaHMS TpaXdaH, B TOM uucie U O

TeXHOJIOTMUEeCKUX HOBOBBEAEHUSIX. DTO SIBJISIETCS
KJTIoueBoit 3agaueit CMU m060ro Mupa, 1 eciiu 3Ta
3a7]a4Ya BBIMTOJTHSIETCS UMb B (hOpMe MpeacTaBie-
HUSI TOCYIAPCTBEHHOI IMO3UIUM, TO OOIIECTBO B
1IeJIOM He CMOXXeT IIPOTUBOCTOSITh BbI30BaM HO-
BOIO BpEeMeE€HM, [eyiasi BBbIBOAbI, HEOOXOIMMbIe
KOHTPOJIMPYIOIMUM MHGOPMAIIUIO OpTaHM3aLMSIM.
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PERSONAL DATA AS THE SUBJECT OF CHINESE MEDIA PUBLICATIONS

Abstract. China media began using personal data as a topic of publications with the introduction of QR-code
technology after the outbreak of the pandemic in the country. The editors of local publications tell about the events
related to the use of technologies related to the processing of personal data of citizens in a bright positive tone. Due
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information space of China.
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JKEJTHOBAKOBA Maprapura ®egoposBHa
KaHIMIAT MCTOPUYECKMX HAYK, MOIEHT Kadeapbl peKIaMbl M SKyPHATUCTUKN,
VHCTUTYT 5KOHOMMKMU, YIIpABAE€HMS U IpaBa,
NpKYTCKUIT HallMOHAIbHBIN UCCIeI0BATEIbCKUIT TEXHUYECKUI YHUBEPCUTET,
Poccns, r. UpryTCK

BEJISKOBA Amua OneroBHa
CTyIEHTKa 5 Kypca, IHCTUTYT 3a04YHO-BeYepHero ooyueHus,
NpKyTCKMit HAIIMOHATBHBIN UCCIEN0BATENbCKU TEXHUYECKUI YHUBEPCUTET,
Poccnsd, r. UpryTCK

OCBELIEHUE 3AITAIHBIMY CMU
ITPOBJIEMbI PACKPBITHUSA ITEPCOHAJIbHBIX JTAHHBIX

AnHomauus. 3anadHsie CMU Hauanu akmueHo oceewams npodjemy packpblmusi NepCoOHANbHbIX OAHHBIX C
Hauanom navdemuu COVID-19, a ocoboe 8HUMAHUE 001eCMBEHHOCMU OAHHAS meMa NOJYUULA C 88e0eHUEM «NacC-
nopmoe 300p08bs». 3anadHsle 0c8euiarm npobaemy ¢ pas3HvlX Mouek 3peHuUsl, pacckasvléds KaxK 0 NOJOMUMelb-
HbIX, MAK U 00 OMpPUYaAmenbHuiX NOC1e0CMBUAX NOSABEHUSI 8 HCUZHU 2PANOAH HOBbIX MeXHOJI02Uli cOopa u xpaHe-
HUs NepCcoOHANbHbIX daHHbIX. Bcnedcmaue 3mozo obuiecmso pasdenunocs Ha dée uacmu — 00HA 8bicmynaem 34,

dpyzas — npomus.

Knroueenle cnosa: nepcoHanvHole 0arHble, auuHas urpopmauyus, CMU, KoHpudeHyuanbHOCMb, 3andaoHbie

CMMU, packpsimue nepcoHanbHuIX OAHHBIX.

B MCC/IeOBaHMUM 3allaiHbIX CpPeJICTB MacCOBOJ
MHGOpMaIMK aHaAM3y ObLIM IOJBEPTHYTbI
TIOITYJ/ISIPHBIE Ta3eThl, HA OCHOBAHUM PEMTHUHTA ca-
MbIX BIMSITEbHBIX Ta3eT U KYpHaJIOB B MUpPE IO
Bepcum pecypca 4imn.com., 3a OCHOBY B3SIThl Ta-
ke m3gauusi kak: ABC News, The Washington
Times, Le Monde.

KoHTeHT-aHamm3 Takke BKIIOYAI B ce6st cemy-
IolfMe TTapaMeTpbl: MCTOYHMK; aTa; HaMMeHOBa-
HMe; aHaJIU3 TEKCTOBOTO U BU3yaJIbHOTO COAepsKa-
HMSI. MBI BUAMM, UTO TIepBast BOJHA ITyOIMKaLi
ObL1 BbI3BaHa B Hauase anpens 2020 roga, Korga B
OOJIBIIMHCTBE €BPOITEICKMUX CTPaH ATV BO3MOXK-
HOCTbh TOJb30BaThcsi QR-KoOM B KauecTBe MPo-
ITyCKOB, TMONTBEPKAAIONINX 000CHOBAHHOCTb UX
BBIXOJA 13 IOMA B YCJIOBUSIX CAMOU3OSIUY, BBE-
IeHHOW B cTpaHe M3-3a maHaemuun. C cepeayHbI
ampensi QR-Koapl TTOJHOCTHIO 3aMEHWU/IN BBEIEH-
Hble paHee OyMakHble pa3pelIuTebHbIe HOKY-
MEHTBI, UTO [1aJI0 HOBBI MMOBO, IJIS ITYOIMKAINIA.
B nesiom Tema QR-KOZ0B ocTaeTcs akTya/IbHOM Ha
MPOTSKEHUM BCETO UCCIIelyeMOro BpeMeH!.

XapakTep myb6aMKaLuii pasHOOOpasHbIiA, OT
MHGOPMAIIMOHHOTO ¥ MH(OPMAIMOHHO-aHAIN-
TUYECKOTO COJlep>KaHUsI A0 MPOTUBOIIOCTABIEHUS
B3IVISIAOB M aJbTEPHATUMBHOTO BUIEHUS IIPO-
6nembl. [lyOGimKaiuii MMEIOT TOJIOKUTEIbHYIO,

HEeMTPaTbHYI0O U OTPUIIATETbHYI0O MOJATbHOCTD.
PaccMoTpeHHbIe MaTepUabl COAEPKAT MHGOpMa-
LIMIO O TOM, KakK, IJe M KakKuM 06pa3oM paboTaioT
QR-KOBI, @ TAKKE OMITO3UIMOHHBIX MHEHUIA.
T'oBOpsI O MEHTAJIBHBIX PA3INYUIX B OTHOIIIE-
HUM JIIOJle}t pa3HbIX CTpaH K KOHPUIeHIMaTbHO-
CTY IMYHBIX AAHHBIX, MOKHO 06paTUTHCS K MCCIIe-
moBaHMIo Kopriopaiiuu EMS, cepbe3sHo 03a604eH-
HOIt BompocamMyu MHQOpPMAIMOHHON 6e30IacHO-
cTu. OTpOIlIeHbI OBV TOb30BaTEN U3 15 KPyII-
HeJmuMx cTpaH, cpeau Kotopbix CIHIA, Kutaii, Be-
JMKOOpUTaHus U Apyrue. O0bEKT UCCIeLOBAHNE —
«OTKPBITOCTb» M0JIb30BaTesell, UX MHEHUE O BO-
mpocax 0e30ITaCHOCTM JIMYHBIX MaHHbIX. OKasa-
JIOCh, UTO TIOJTb30BaTeM 13 Poccun HaXogsITCs To-
cepenyvHe CIIUCKA, HA 7 MecTe Mexay OpaHuuen u
Uranueii. Ha mepsom — 'epmaHus, rpaskgaHe 3TOM
cTpaHbl OoJibllle Bcex 3a60TsTcst o cBoux I1MI. Ha
nociegHem — Muaus. HecMoTps Ha TO, UTO 6GOJb-
IIMHCTBO POCCUIMCKUX TOAb30BaTeNel CUUTAIOT,
YTO TOCYIApCTBO OO/DKHO 3allUIIATh YaCTHYIO
>K3Hb, CAMM T10JIb30BaTE/IM pexke, UeM B CpefJHEM
10 MUPY: PETYIUPYIOT HACTPOIKM KOHIUIEHIN-
aJbHOCTU B €XeIHEBHO MCIIONb3yeMbIX MHTep-
HeT-pecypcax, OOGHOBJISIIOT TAPOJIM B CBOUX YUET-
HBIX 3aIUCSIX, 06palialoT BHMMAaHNe Ha IT0Jb30Ba-
TeJIbCKMe COIJIallleHNs, KOTOpble IPMHUMAIOT [1].
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B pesynbTaTe aHanMM3a U MOHUTOPUHTA aMepu-
KaHCckux CMMU, B aHaJIOTMYHOM CUTyalMU CBSI3aH-
HOJ ¢ BHeapeHeM QR—-Kom0B, Mbl BUAUM CJIeQY-
1olee:

IMombITKA BIacTeli BHEAPUTD MAcIopTa BaKI-
HallMM HATOJIKHYJaCch Ha aKTMBHOE COIIPOTUBIIE-
HMeE CO CTOPOHBI Xkutesnei. HaceneHnue pacueHUIoO
39TO KaK BMeNIATeJIbCTBO B YACTHYIO >KM3Hb. B
MUTOTe Takue OKYMEHTbI IMOSIBWJINCH BCETO B He-
CKOJIBbKMX WITaTax (Hampumep, Hoio-Mopke u Ka-
JuOpPHUM), HO U TaM OHUM HE HOCUJIM 00sI3aTesTb-
HBII XapakTep.

Tak, KpylHOe M M3BeCTHOe Mejayua Mu3TaHue
ABC News, orry6/IMKOBAJIO CEPUIO CTaTel C ITpedo-
crepeskeHueM rpaxnaaH o QR-komax u To, Kak MO-
IIEHHVKY MOTYT UX UCII0JIb30BaTh, YTOOBI YKPACTh
¢dbunaHcoByio nHdopmanuio [2].

IMon Kpeiir Po6epTc 6bIBIINIT pegakTop 1 060-
3peBaTtenb usganuit The Wall Street Journal,
Businessweek, Scripps Howard News Service. Bbut
aBTOPOM TIOCTOSIHHOJ KOJIOHKM B rasetre The
Washington Times, Ha cerogHSIIITHMII TeHb BeJeT
CBOJI IEPCOHAJIBbHBIN CAIT, Ie MyOaUKYeT CTaTbM.
Ony6amMkoBas MaTepuaa O TOM, uTO «3a QR-
KOZAaMM CKPBIBAIOTCSI  «HALMCTCKME IIPUEM-
YUKU» [3].

UcnaHckue Meaua wu3gaHUS TakuMe Kak
Noticias, La Vanguardia, El Periédico de Aragén
aKTMBHO MMCaAM O MHOTONIOOHBIX [TeMOHCTpa-
LIMSIX TIPOTUB BBeJeHMsT 00s13aTeTbHBIX QR-KOI0OB
[4].

«Bonny Bo3myteHus:t Bo @paHIuM CIIPOBOIU-
pOBaJIO 3asBJIeHME TPe3UAEHTa PecITyonKu dM-
MaHy3Jid MaKpoHa O mepexojie K 00s13aTebHOI
BakuMHanuu 1 BBome «COVID-macmopToB». 17
u10JIs1 I0 Beelt dpaHI M MPOIIM MHOTOTBICSTUHbIE
aKkUyu MpoTecTa MPOTUB BBOAA CAHUTAPHBIX TacC-
MOPTOB ¥ TIPUHYAUTENbHOM BaKUMHAUUM IJIs
MeapaboTHMKOB. B MBI ®paniyy HacunTaau 114
THICSIY IEMOHCTPAHTOB IO BCeli CTpaHe» — MuUcasl
SKypHamuCT @paHIy3CKOM eXkelHeBHO BeuepHeii
rasetsl Le Monde [5].

YTo HemoCpenCTBEHHO BHOCUT MO3UTUBHBIN
BKJIaJl Ha OTHOIIIeHMe TPaXJdaH K HallMOHA/IbHBIM
cpefcTBaM MaccoBoit MHboOpMaluu, Meaua usmna-
HMST aKTUBHO TIPOIIYIIBIBAIOT I'PAHUITBI IO3BOJIEH-
HOTO B COXPaHHOCTY MepCOHATbHBIX TaHHBIX, 10-
HOCSI aKTyaJbHYIO MHOOpMaUuio M IOZHUMAS
IMCKYCCHMOHHBIE BOIIPOCHI B 00II[eCTBeE.

ToBOpS 0 IIpaBMJIaxX o6palleHus ¢ MepcoHaIb-
HBIMM JJAaHHBIMY U CBeJIeHUSIMM O YACTHO KU3HMU,
TO Yallle BCEro 3a OCHOBY OepyT CTaHAApThI, He-
TaJIbHO U3JIOKeHHbIE B pelaKIIMOHHbBIX TTpaBuUIax

BBC. 3T0 06€MHBII JOKYMEHT, T03HAKOMUTBCS C
KOTOPBIM MOXXHO Ha oduiimanbHoM caiite BBC.

«BBC yBakaeT KOH(UIEHLIMATbHOCTb U He
HapyIiaeT ee 6e3 yBasKUTEIbHON MPUYNHBI, T/Ie Obl
MbI HM paboTanu. 3aK0H O ImpaBax uesoBeka 1998
roga obecrieunBaeT 3allUTy YACTHON KM3HU OT-
IeJIbHBIX JIUIL ¥ YaCTHOM MHGOpPMaLuUM O HUX, HO
COYETAaeT 3TO C IIPABOM BelaTessl Ha CBOGOIY BbI-
paxkeHMsI MHEHUII», — OTMEeUEeHO B JOKyMeHTe [6].

CnenyeT OTMETUTD, B 060 peraaMeHTUPO-
BaHHONM CraHzapTaMyu CUTyaluuM >KyPHAJIUCT
MMeeT BO3MOYKHOCTD, & B HEKOTOPBIX CYJasTX 00sI-
3aH, COIJIacoBaTh CBOU JeCTBUS C peKOMeHAalu-
SIMU I0PUCTOB U OTBETCTBEHHBIX MEHEJI3KepOB — B
MTOMOIIb JKYPHAINCTaM paboTalOT CIIEIUATBHO CO-
3gaHHbie BBC c1yKOBI.

OcHoBHoe mpaBuio BBC u Menua B IMBUIN30-
BaHHOM MMpe MO OTHOILIEHUIO K YaCTHO XXU3HU
TpXOaH — He HaBpeay, MaKCUMaabHO OTBET-
CTBEHHO OLIeHM TOC/Ie[CTBMS BMeIIaTe/lbCTBa.
TonBKO HEOCIOpPUMbIE MHTepechl O6IIecTBa, IMo-
CSITaTeNbCTBO HA 3TU MHTEPEeChl OMpPaBIbIBAIOT
BMeIIaTe/bCTBO MPeCcChl B YACTHYIO SKU3Hb UHOU-
BUJIA.

BBC mnpusbiBaeT CBOMX KOPPECIOHJIEHTOB
«yBakaTb YaCTHYIO KM 3Hb JIIOJel1, MpU3HaBas, 4YTo
JII060e BMENIATe/bCTBO MOXKET ObITh OIPaBIaHO
JIUITb  COOOPaKEHUSIMU ~ CITYSKEHUSI  OOJIBIIIOMY
6nary». «HacTHoe TOBeJeHMe, Tepemnucka u Ge-
celbl He JO/DKHBI CTAHOBUTBCSI OCTOSTHUEM TJ1ac-
HOCTH, €CJIM TOBKO 3TO He TPOUCXOAUT B MHTEpe-
cax MMUPOKMX CJI0eB 0OIIeCTBA», — MOJYEPKHYTO B
PenakiMoHHBIX MpaBuiiax. «Mbl TOKHBI TTpojie-
MOHCTPUPOBATh, [IOUeMy HapyllieHe KOHbUIeH-
LMaTbHOCTU SIBJSIETCSI ONpPaBIaHHbIM, U MIPU UC-
M0JIb30BaHUU OOIIEeCTBEHHBIX MHTEPECOB CaeayeT
YUMUTBIBATH IIPOIOPIMOHATBHOCTD — UYeM 60JIbliie
BTOPJKE€HME, TeM OOJIbIINIT 0OIIeCTBEHHbIN MHTe-
pec TpebyeTcst IJIs eT0 ONpaBIaHMSI».

3aKOHBI HEKOTOPBIX CTpaH, B 4acTHOCTU [ep-
MaHUM, TpeyCMaTPUBAIOT IPUHLIMUIT «3aKOHHOTO
OXXUIAHUS HEeIIPMKOCHOBEHHOCTH YacTHOM
SKU3HW» [7].

[MpeuenentHoe mpaBo EBpomelickoro cyga mo
IpaBaM 4YejioBeKa OIpezessieT psif 00CTOSITeNb-
CTB, KOTOpble HEOOXOAMMO YUMUTHIBATH IPU yCTa-
HOBJIEHMM CIIpaBeI/IMBOTO 6GajaHca MeXAy Ipa-
BOM Ha CBOOOAY BhIpaKeHVSI MHEHM U IPaBOM Ha
yBaykeHMe YaCTHO KM3HM. ITO 00CYKAEHME OTBe-
YyaeT 00IeCTBEHHBIM MHTepecaM. SIBSIeTCS Jin ue-
JIOBEK Iy6IMuHOoIt purypoit, u eciu ga, TO ero mo-
MYJISIPHOCTD; KaK Oblja MmojiyueHa uHopmauus u
ObL7Ia JIM OHA JOCTOBEPHOIi; KAKOB 6bUI OpMAaT U
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pe3ysbTaT MyoauMKanyy; 6bUIO 1M HaKa3aHue Cy-
POBBIM.

AmepukaHckue ©OpuUcTbl YoppeH u bpanzaeric
oripefieNIu/iM  TIOHSITUE <«YaCTHAsl >KU3Hb» KakK
«IIPaBO Ha TO, YTOOBI €TO0 OCTABWIIU B TTOKOE» [8].

BepxoBHbilt cyn KaHanpl ornpeenni ero Kak
«Y3KyI0 00/1aCTh MHOMBUAYATbHON aBTOHOMMUM, B
OTHOIIIEHUY KOTOPO} OCYIIeCTBSIETCS CBOOOJ -
HbIlT BbIOOP». EBpOIIeiicKMii Cy/I 110 MpaBaM 4eJio-
BeKa OTKa3ajcs JlaTh KOHKPETHOe ompejeseHue,
3asIBUB, UTO CYJ, «<HE CYUTAET BOSMOXKHBIM WIN HE-
11e71eco06pa3Ho 1aBaTh MCUYEPIIbIBAIOIIEE OIpee-
JIeHME TIOHSITUIO «JaCTHAS XKU3Hb»».

3amnagHbie CMU Terepb mpejiaraoT XUTeIIM
MpeKpacHyI0 BO3MOXKHOCTb IOyYaTh caMbie CBe-
KMe ¥ aKTyaJibHble HOBOCTM M3 JIIO00I TOUKU
Mupa M ObITh B Kypce COCTOSIHMSI JIeJl B MUpe.
Takske MHOTOe 3aBUCUT OT TOTO, KaK MPernojHO-
CUTCSL COOBITHE, TO €CTh C KaKOM TOUKYU 3peHUS
SKYPHIUCT OCBelllaeT ¥ paccKa3biBaeT TOT WJIU
MHOM ¢akT, cobbiTHe. B cOBpeMeHHOM 3amnagHOM
obmectse CMU cTasy MOITHENIIMM MOCTOM BbI-
CTpauBaHMUsI HEOOXOAVMBIX BJIACTU CBSI3€il U OT-
HOIIIeHUIT ¢ OBUIeCTBEHHOCThIO, T.K. C UX ITOMO-
IIbI0 OBIIECTBO M TOCYZAPCTBO MOTYT HE TOJIbKO
IOHOCUTD IPYT AJIsl Apyra uH(opmanuio, 1eam u
LIeHHOCTSIX CBOel MOJUTUKU, TUII0CaX U MUHYCAxX
MPUHKUMAaEeMbIX Mep, MOAeIMPOBATh OTHOIIEHMUS C
00IeCTBEHHOCTBIO.

CrnenyeT OTMETUTD, UTO B YCJIOBUSIX MMaHIE€MUN
SKYPHAJIUCTBI TPAAUIIMOHHBIX CPEeICTBA MacCCOBOM
nHbopmanumu 3anana pasgeauinuch Ha IBe CTO-
POHBI B MOJIEPKKe U OMIMO3ULIUM KacaeMo TeMbl
BBegeHMs QR-KOmOB, B TO BpeMs Kak 6siorepcdepa
TaKKe SIBJISIETCS TJIaBHOI TIJIOMIAKOM [IJIST BbIpa-
SKeHUSI MHEeHUS HaceJleHUsI.
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WESTERN MEDIA COVERAGE
OF THE PROBLEM OF PERSONAL DATA DISCLOSURE

Abstract. Western media began to actively cover the problem of personal data disclosure with the beginning of
the COVID-19 pandemic, and this topic received special public attention with the introduction of "health passports".
The Western ones cover the problem from different points of view, talking about both the positive and negative
consequences of the emergence of new technologies for collecting and storing personal data in the lives of citizens.
As a result, the society has divided into two parts — one is in favor, the other is against.

Keywords: personal data, personal information, mass media, confidentiality, western media, personal data
disclosure.
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