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CEKIUA «bE3OITACHOCTDb KU3HEJAEATEJIBHOCTW»
AHAJIN3 ITPUYUH BOSHUKHOBEHMUS ITIOKAPOB B I'OPOJAE 3APUHCKE
TuroBa T.A.— crynent, Kanun A.IO. - k.c.-X.H., 101leHT

OI'BOY BO «Anraiickuii rocynapcTBeHHbIN TexHUUYeCKU yHuBepcuteT uM M.M. [lonsyHnoBa»
r. bapnayn

[Toxxapbl HAaHOCST TPOMaJHBIA MaTepuaIbHBIA yIIEpO U B psijie CIy4yaeB COMPOBOXKIAOTCS
rubenpio monei. IlosToMy 3ammTa OT MOXKApOB SBISAETCS BaXKHEWUIIEH OOS3aHHOCTBIO KaXKOTO
yjieHa o0miecTBa M MPOBOAUTCA B  OOIIErocygapcTBEHHOM MaciiTabe. Bcio  uctoputo
CYILIECTBOBAHMS YEJIOBEUECTBA OTOHb YIpOXKall €My, 3a0upas *XKU3HU U YHUUYTOXas MUMYILECTBO,
pe3ynbraThl ero Tpyaa. HayuuBmch moiabp30BaTbCs OTHEM, YENIOBEK MOMYYUII TEIJI0, CBET, IPUBEN B
JBKEHUE TEXHUKY. BBIXOJs M3-T10J1 KOHTPOJISL, OTOHb BBI3BIBAET PA3PYIIUTEIbHbIC, CMEPTOHOCHBIE
nocienctsus. I1o BuHe yenoBeka nmpoucxomsat 95 % noxapos.

PaccmoTrpum craructuky moxkapoB B 3apuHCKOM paiione. 3a nepuoa 2016 roga mpou3onwio
34 noxapa, mpuyeM, B Jecy He ObLUIO 3aperucTpUpoOBaHO HHU ofHOro. IlormOmux OoT OrHeHHOM
CTUXHH IO 3apUHCKOMY PAalOHy - 7 4eJOBEK M OAMH ObUI TpaBMHUpPOBaH. MaTtepuaibHbIN yiiepo
coctaBui 4 819 000 pyouei.

B 2017 rogy ma tepputopun 3apuMHCKOTO paioHa ObLIO 3apeructpupoBaHo 44 moxapa,
noru0i0 - 2 4yenoBeka. MarepuanbHbIM yiepo OT moxapoB cocTaBui - 4 622 000 pyosneit. ITpu
TYIIEHUH TI0KapoB OBLJIO CIIACEHO MaTepHaibHBIX IeHHOocTed Ha cymmy 13 800 000 pyOiei.
OcHoBHBIMU TpuYMHaMHu ToxkapoB B 2017 romy cramu: HapylleHHE MpaBWJI yCTPOWCTBA U
JKCIUTyaTalluM Teded — 13 cirydaeB, HEOCTOPOXKHOE oOpaimieHue ¢ OorHéM — 17 mpoMCIIeCTBHM,
ANIEKTPOTEXHUUECKHE MPUUUHBI — 5 TOXapoB, Momkoru — 9 ciaydaeB. OCHOBHBIMH MeCTaMU
BO3HUKHOBEHUS IIOXKAPOB SBJSICTCS JKUJIOW CEKTOpP — 29 BO3rOpaHHiA CIy4WJIOCHh B JOMax JIMOO
HaJIBOPHBIX TOCTpoikax [1].

JIBa KpymHBIX TOXKapa Mpou30IuH B ropone 3apuncke B 2018 romy:

5 okrsa6ps 2018 roma BcmbIXHYNIO cKiajackoe 3nanue Tunorpadpuu «lleuaTHsiit goM».
[Tnomanes moxapa cocraBuia 6osnee 700 kBagparubix MeTpoB. Kak coobmaer I'Y MUYC Poccuu no
AnTaiickoMy Kparo, Ha MECTO MPOUCIIECTBUS ObLIO HAMpPaBICHO YETHIPE €AMHMIIBI TEXHUKH U 17
yenoek or MUC. Bosropanue nmpousomnio B 13:17, oross yiaaoch NOTYIIMTH CITYCTSI TTOYTH 4ac.
[locTtpaganu creHbl, Kpbllla, NEpeKpbITU 31aHus. Kak okazanoch, TpUUYMHONW CTajo0 HApYIIECHHE
MOXKapHO# 0€30MacHOCTH MPHU MPOBEACHUH ra30CBapoUHbIX padot. [TocTpagaBiux HeT [2].

2 wmapra 2018 roma pano yTpoM B caHatopuH-nipodumnakropun «bompocTby,
NpUHAUIeKaIeMy 3apUHCKOMY Mpennpusathio «Anrtaii-Koke» mpousomien cepbe3Hblid noxap. B
npecc-cayx6e ['Y MUC Poccun no AnraiickoMy Kpar yTOUHUIIH, YTO COOOIIEHHE O BO3TOPAHHUH B
nome otabixa «bogpocte» B 3apuHcke mnoctynwio B 3:55. Kak BBIICHWIOCH, MOXap ObLI
JTUKBHUJIMPOBAH €IIe 0 MPHUOBITHS TOXAPHBIX ToApa3ieneHuil. Mexay TeM Ha TYIIEHHE OTHS
MIPUBJIEKIIU TSITh €IMHULl TEXHUKU U 12 yenoBek nuyHoro coctaa. [IpencraBurenu OAO «Anraii-
Koxkc» B cBOIO ouepenb paccka3anu MECTHBIM kypHanuctam o npuunHax Yl Tlo nanHbeM mpecc-
CIIy’kObl  TIpeAnpuATHs, 3aAbIMiIeHHe B mpoduiakropun «bompocTts» mpouszounuIo  H3-3a
HEMOTYLIEHHON curapeThl. Jltogeil W3 31aHusl ONeparTMBHO 3BAKyMpPOBAId, OJHAKO OJHOIO W3
OTJBIXAFOIINX CITACTH HE YAAI0och — 35-eTHUI MykurHa morub Ha Mecte mmoxkapa [3].

UroObl He [OMyCKaTh TaKUX IIOKapoB, B OyAylIeM HYXHO TPOBOIUTH KOMILIEKC
MEpONPUATHI 10 mokapHoW Oe3omacHocTH. [lokapHast Oe3omacHOCTh oOecreurnBaeTcss MepaMu
MOKapHOH MPOMIAKTUKN U aKTUBHOW MokapHOHW 3ammThl. [lockapHasi npodunakTuka BKIOYAET
KOMIUIEKC MEPONIPUATHI TaKUX KaK:

- o0yueHue, T.e. paclpocTpaHEeHUE 3HAHUI 0 0kKapo0Oe30MacCHOM MOBEICHUN;

- npoduiibHas cmeHa «Jlpyxuna FOubIX [Toxapubix» (AOID);

- BKCKYpPCHUH B MOKAPHYIO OXPaHYy;
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- MEPOIIPUSTHS IO TIOKAPHOH 0€30MaCHOCTH.

AKTHUBHas TPOTHBOIIOXKAapHAsl 3all[iTa HMEeT CBOEHl Leibl0 M3bICKaHWe Haubomee
3 (HEKTUBHBIX, DKOHOMHYECKH IIEJIECOOOPAa3HbIX M TEXHHUYCCKH OOOCHOBAaHHBIX CIOCOOOB M
CPEICTB IPEAYyNpPEXICHUS MOKAPOB U UX JMKBUAAIMH C MUHUMAJIbHBIM yiiepOoM mpu Haubolee
palMOHAIBLHOM MCHOJIB30BAHUM CHJI U TEXHUYECKUX CPEACTB TyIIEHUA. AKTUBHAs MOXKapHas
3aIuTa BKJIIOYaeT B ceOs:

1. YcraHoBKy NoKapHOM CUTHAIU3AMK B TOMEIICHUIX (JaTYUKU U MPUEMHHUKU CUTHAJIA)

JlaTuuku UCHONB3YIOTCS 71l TMOJAYM CHUTHAlIa O TPEBOXKHOW CHUTyallud Ha OOBEKTE.
B cucremax noxapHoi CUTHaIM3alUNA IPUMEHSFOTCS:

- py4YHbI€ U3BEILATEIH;

- IIMOBEIC;

- CBETOBBIC;

- TEIIOBBIE;

- HIOHU3AIlUOHHBIE;

- KOMOMHUPOBAHHEIE.

2. O0ecnieueHue CpeCTBAMH TYILIECHUS OTHS (OTHETYUIMTENH, MOXKApHBIM KpaH, MOXKapHbII
THJIPAHT)

B 3aBucUMOCTH OT CBOErO MPSMOIr0 Ha3HAYEHUSI BCE OTHETYIIMTEIN MOKHO pa3/IeTuTh Ha
[ATh BUJIOB:

- Boausie (OB);

- BO3yILHO-3MYJIbcroHHbIE (OBD);

- Bo3ayiHo-nieHHbie (OBIT);

- mopoikoBeie (OI1);

- yoiekucnotasie (OY).

HaunGonee yHUBEepCATBHBIMU SBJISIOTCS IOPOIIKOBBIC M YITICKUCIIOTHBIC OTHETYITUTEIN, TaK
KaK MOTYT MPOHM3BOJIUTH TYIIEHHUE BCEX KJIACCOB MOXKapa.

Uro0Obl HE JOMyCKaTh Yrpo3y BO3HUKHOBEHUS IMOKapa HYKHO COOJIOAATh W BBITIONHSTH
MpaBuJia MOXKapHOH 0€30MacHOCTH.

CIUCOK UCTIOIb30BaHHBIX UCTOUHUKOB M JIUTEPATYPHI

1. Mos Oxkpyra.pd [DneKTpOHHBIH pecypc] URL:
moyaokruga.ru/Print.aspx?articleld=82496 (nmara o6pamenus 10.11.18) - 3aromoBok ¢ 3kpaHa.

2. Altapress [Dnextponnsiii pecypc] URL: https://altapress.ru/proisshestvija/story/klubi-
chernogo-dima-nad-gorodom-v-zarinske-proizoshel-serezniy-pozhar-v-tipografii (mara oOpameHust
12.11.18) — 3aroyioBOK ¢ 3KpaHa.

3. bankdake [Dnekrponnbiii  pecypc] URL:  https://www.bankfax.ru/news/115803/
(mara obpamienus 13.11.18) — 3aro0Bok ¢ sKpaHa.

BJIUAHUE PAIMATUOHHOI'O ®OHA HA YEJIOBEKA
Mapwmsbiio A.E.— cryaent, I'onuaposa T.B. — cT. npenogasarenb

OI'BOY BO «Anralickuii rocynapcTBeHHbINH TexHUUYecKkui yHuBepcuret uM M.M. [lonsyHnosa»
r. bapnayn

B coBpemenHOM Mupe npolieMa pagralioOHHOTO O0JIyUeHHsI YelloBeKa He SABISETCS YeM-TO
HEOObIUHBIM W MAaJIOM3YYeHHBbIM. SnepHas ¢Qu3uka UCHOIB3yeTCs BO MHOXecTBe cdep
JesITeIbHOCTH, B OCHOBHOM, KOHEYHO, B sHeprermueckoil. TpynHo Haiitu Gonee 3¢h¢deKkTuBHBIN
UCTOYHUK 3Hepruu. OJTHAKO MCIOJb30BaHNE PAJMOAKTUBHBIX BEIIECTB HECET 3a COO0N MHOKECTBO
PHUCKOB.

Jlyig Hauana BCOOMHMM, YTO )K€ Takoe pajauanus. Paguanus (MOHU3UpYIOLee U3ITyuyeHue) —
3TO TOTOKH (POTOHOB, BJIEMEHTAPHBIX YaCTUI[ MJIM OCKOJKOB JIEJIEHHs aTOMOB, CIOCOOHBIE
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noHm3upoBath BemiectBo [1]. [Ipu neneHun aTOMHBIX saep BBHICBOOOXKIAETCS OOJNbIIAs YHEPIHS,
CHOCOOHAast OTPBIBaTh 3JIEKTPOHBI OT aTOMOB OKPY’KaIOIIEro BEIIecTBa. DTOT MPOIECC HA3BIBAETCS
WOHM3AIMe, a HeCcyllee »JHEPruio JSJICKTPOMATHUTHOE U3IYyYCHHUE — HOHUZHPYIOIIUM.
Wonun3upoBaHHbIil aTOM MEHSET CBOM (PU3NYECKHE U XMMHUECKHE CBOICTBA.

UenoBeK MOCTOSIHHO IMOJBEPraeTcs OOJYYCHHIO paaualueil, Tak KaKk Ha HaIled TUIaHeTre
BCEr/la MPHUCYTCTBYET OMNPENCNICHHbIN paauanvoHHbli (GoH. B 0ObIUHBIN cUTyanusx OH He
npesbimaer 0,20 mx3B/uac (20 mkP/uac). T'omoBast mo3a oOiydeHUS TPH PEHTIEHOBCKUX
uccienoBanusax He npesbimaeT 1 M3B. Ecnu yenosek nmonydaer o0iaydeHre B Ipeienax 3TUX HOPM,
TO €ro OpraHu3M He MojaBepraercs onacHOCTH. OHa MOSBISETCS MPU MPEBIMICHUU TPUPOTHOTO
(oHa HU3IIyueHUs: B COTHU Pa3.

[Tpu TakoM M3IIy4EHUU OPTraHU3MY YEIIOBEKAa CTAHOBUTCS CIIOKHO CIIPABIIATHCS C OOJBIIAM
KOJIMYECTBOM MOBPEKICHHBIX MOHM3aIuel kietok. Korma paguanus npeBslaeT NpUpOAHbINA GoH
B TBICSYU pa3, BEPOATHOCTH 3a00JICBaHMS PAKOM BO3PACTAET HA HECKOJIBKO IMPOIIEHTOB, TaK Kak
BaKHbIE JUIS OpraHuM3Ma TKaHH YMHUPAIOT C BO3pacTarolleil CKopocThio. Bo3Hukaer mydeBas
0one3nb. B crmyuae, ecnu paguanys Mo KaKOH-TO MPUYKMHE HE YOBET cpa3y BCe KIETKH KOCTHOTO
MO3ra, OCTaeTcsi IIaHC ee mpeoposieHus. Ho paxke mocie 3TOro MOBBIIAETCS BEPOSITHOCTH
3aboneBanus pakoM. [locrmeacTBusi TydeBoil 00JIE3HH PEAKO MPOSBIIIOTCS Cpa3y, B MEPBBIC TOIBI.
Yacro pak Bo3Hukaet uepe3 10-15 ner. A ecnu obiydeHre MOBIUSIO HA TEHBI, TO 3Ta MOBBIIICHHAS
BEPOSTHOCTb IEPEAACTCS Yepe3 MOKOJICHUS.

Opnako pagualnioHHOE OOJY4YeHHE MOXHO MOJIYYUTh HE TOJIBKO B pe3y/ibTaTe aBapuu Ha
KaKOM-JTH00 00BEKTE, HO M Yepe3 MPOyKThI MTUTAHUS, OJCIKIY U TOMY TTOJJOOHOE.

Tax kak e 3aUTUTh ce0sI OT HOHU3UPYIOLIETO U3TyYeHUS?

Ot anbda-u3JIydeHUss MOXKHO 3alUTUTHCA MPOCTHIMH TpeAMETaMH. TaKuMH, Kak
pecniupatop (Haubosiee BakHasi Bellb, TaK Kak alib(pa-yacCTHIBI MOTYT MOMACTh B JbIXaTelbHbIC
MyTH), PE3MHOBBIE TIEPUYATKH, TUTACTUKOBBIC OYKH. DTO U3IyYCHHE MMEeT CIabyro MPOHUKAOIIYIO
CHOCOOHOCTH M HE CLIOCOOHO MPOMTH JaXke CKBO3b JIUCT Oymaru.

VY GeTa-u3ITydeHus MPOHHUKAIOIAsl CTIOCOOHOCTH BHIIIE, YeM y allb(a, IMO3ITOMY IS 3aIUTHI
OT HEro HYXHbI TUIEKCUTTIAC, CTEKII0, TOHKHUI CIIOM aTIOMUHUS U IPOTUBOra3.

Namma-u3mydeHue IpOHUKAET MPAKTUYCCKH Yepe3 JI00YI0 MOBEPXHOCTh M UMEET JlalbHEe
pacnpocTpaHeHHe. 3alUTUTh OT HEro MOTYT JIMIIb TsbKeJble MeTauibl. Hampumep, Boibdpam,
CBUHEII, CTaJIb, YyTYH U TIPOYHE.

HeiliTponHoe u3nydeHre He MOXKET MPOHUKATH CKBO3b MOJIMMEPHI, IIOATOMY JJIs 3aLIUTHI OT
HEro WCIOJIL3YIOT BOAY, MOJMATHICH. YacTo HEUTPOHHOE W3IYYCHHE COTPOBOXKIACT TaMMa-
gacTulbl. [1o 3Tol mpuunHe AJs 3alUThl YaCTO MPUMEHSIOT MHOTOCJIOWHBIE SKPaHbI UITU PACTBOPHI
THAPOKCHJIOB TSDKEIBIX METAILIOB [2].

Jla, crocoObl 3alIUThI OT paaUaIliy 3HATh MOJIE3HO, HO YTO JIENaTh B cliyyae, KOTJa 4eJI0BeK
yXKe TMomnan 1moj] uoHmsmpyormiee odiydenue? [IpuBegem crmocoObl OKa3aHUs IEPBOM MTOMOIIN
MOCTPAAABIINM:

1. BeIOMHUTE JOEHCTBUS, OT KOTOPBIX 3aBUCHUT JKH3HBb IOCTPAJABIIETO (Maccak cepjla,
MCKYCCTBEHHOE JBIXaHHE U TaK Jaliee).

2. TlepeHecTr TIOCTpaJaBIIETO B CHEIHANIbHOE YyOekuIne, mojBai, morped, mrodoe
KUPIUYHOE WM OETOHHOE 371aHHeE.

3. CHATH U CKEUb OJICXTy MOCTPAIABIIETO, €CIIM 3TO HEBO3MOXHO, TO IMPOBECTH XOTS OBI
YAaCTUYHYIO €€ 1e3UH(EKIHIO.

4. TIpoMBITh TJ1a3a, KeIyI0K IMOCTPAIABIIET0, TIPOIOJIOCKATh €T0 POT.

5. IIpUKpBITh JIMIIO TOCTPAAABIIETO PECHHPATOPOM, MApJICBOWM TMOBS3KON WM JAPYrou
BJIAKHOM TKaHbIO.

6. IIpu nepBoif BO3MOKHOCTH OOpaTUTHCS K Bpayy.

Taxxke cieyeT 3allOMHHTH HECKOJIBKO TTOJIE3HBIX COBETOB O TOM, KaK HYXHO BECTH ceOs
MIPH OMACHOCTHU PAaTUOAKTHBHOTO 3apaKCHHUS.

1. Tlo mnpenynpexpaaronieMy CcurHary o0 yrposze oOJydeHHus, HYXKHO VKPBITbCS B
CHEIHNabHO CO3/IaHHBIX ISl TOH LENH COOPYKEHUAX. B 3TOM ciiydae puck 3apaxkeHUS OyneT
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MUHHMMAJIEH.

2. He cnegyer ymoTpeOnaTh NMUILY B 3apaXEHHBIX paauallMed palloHax, MHUTHh BOY,
3a0uparh ¢ cOO0W MPEIMETHI, B KOTOPHIX BbI HE HCIBITHIBACTE MIEPBOK HEOOXOAMMOCTH. Takxke He
CTOMT CAJIUTHCSI WJIN JIOKUTHCS HA 3EMITIO.

3. He crout mpuHUMATh OOIBIIOE KOJIUYECTBO MIPEMapaToB Homa 6e3 KOHCYIbTAIlMH Bpaya.

4. BpIBeICHUIO  PaJHOHYKJIHIOB  CIHOCOOCTBYeT  3€JeHBbId  4Yaif, aJanToreHsl U
AHTUOKCHUIAHTHI [3].

3Hasi, 4TO TaKO€ HMOHU3UPYIOIEe H3JIyYeHHE, KaK OHO BJIMSET Ha YEJIOBEKAa M CIIOCOOBI
3alUTBl OT ATOTO SIBIICHHUS, MBI JIOJDKHBI OBITh B KypC€ paJMAllMOHHONW OOCTAaHOBKM B HAIEM
ponHOM AdnTaiickoM Kpae. 3afady Takoro HH(MOPMHUPOBAHUS BBIMOJHSAIOT CPEICTBA MAaCCOBOMU
uH(popManuu, Takue, Kak HTepHeT, TeleBUIeHUE, PAJAHOBEIIAHNE U T. 1. Sl MPUBOXKY BBIIEPKKY
13 MHTEPHET-pecypca o0 paaualimoHHON 00cTaHOBKE B HameM kpae B 2015 roxy:

«Ympasnenue Pociorpebnanzopa mo AnraiickoMy Kpar MpoaHAIM3HUPOBAIO PATUAIMOHHO-
TUTHCHUYECKUH macnopT Ttepputopun peruoHa 3a 2015 rox. Ilo cooOmieHW0 BeIOMCTBA,
paauanuoHHasi 0OCTAaHOBKA YIOBJICTBOPUTENbHAS. [IpeBhIIeHNsT OCHOBHBIX JO30BBIX MPEIEIOB Ha
TEppUTOpUN Kpas He oTMeueHo. ObecrieyeHa BO3MOXKHOCTH ISl KOHTPOJS BCEX HEOOXOAMMBIX
rapamMeTpoB PaJUAMOHHON 0€301acHOCTH. MOIIHOCTD 3KCIO3UIIMOHHON JI03bl TaMMa-U3Ty4eHHs
Ha OTKPBITOM MECTHOCTH Ha TeppuTtopuu Antaiickoro kpas B 2015 r. Haxogunach B mpejnernax
KOJicOaHUH €CTECTBEHHOI'O paJvallMOHHOro (oHa M Obuta B auamna3zoHe ot 0,12 Mx3B/u mo 0,20
MK3B/4. PesynbraTel 11a0OpaTOpPHBIX HCCIEAOBAHUN MPOIYKTOB MHUTAHHUS HA COJAEpIKAHHE
TEXHOTCHHBIX PAJAMOHYKIWIOB IIOKa3ajdd, YTO B Kpae OTCYTCTBOBAIU MPOAYKTHI, HE
COOTBETCTBYIOIIME TPEOOBAaHUSIM TMTMEHUYECKHMX HOPMATUBOB. BinsHue paananroHHO-OMACHBIX
O00BEKTOB, HAXOAIIUXCS HA TEPPUTOPUU CYOBEeKTOB Poccuiickoit dexepanuu, rpaHUYANUX C
AnTaiickuM KpaeM, U Ha compeaenbHoil Tepputopun PecnyOmuku Kazaxcran, B 2015 roay He
3aperucTpUpPOBaHO» [4].

Taxoke B ceTr MOKHO HaTH nHpopManuro 3a 2017 rox:

«HccnenoBareny MPUILUIM K BBIBOJY, YTO «OIACHOTO 3arpsi3HCHUS PATUOHYKIMJIAMHU Ha
Tepputopun  tora 3amagHoit Cubupun wu Cubupu B 1enom Her». HckimodyeHune —
TeppuTOopuH, IpuMbiKatomme K CeBepcky — 3akpbiToMy ropoay B Tomckoit oOnacTtu, rae
HAaXOJATCS MPEANpUATHS SASPHOTO IMKJIa. Takke clefpl 3arps3HeHuss OoOHapyKeHbI
B 30HaX, MOCTPAAABILNX B PE3yJbTaTe aBapUil UM CXOKEH aKTUBHOCTHY [5].

[IpounTaB mpHUBEeIEHHYI0O MHOW HH(pOpPMAINIO, MOKHO MPHUWTH K BBIBOJY, UYTO B HAIIEM
POTHOM Kpae HET yrpo3bl PAJAHAIIMOHHOTO 3apayKeHUSI BBIIIE JOMYCTUMON HOpMBI. OIHAKO 3TO HE
3HAYUT, YTO MBI, KHUTEIU 3TOTO PETUOHA, JOJDKHBI TpeHeOperaTh 3HAaHUSMH O ACHCTBHIX B CIydyae
oOmyuenus. B 100601 MOMEHT CUTYyaIHsl MOKET U3MEHUTHCS, U MBI JIOJKHBI OBITh TOTOBBI K TAKOMY
pa3BUTHIO CcOOBITHH. Haimia OCBEZOMJIEHHOCTh CHAceT >KM3HM HE TOJBKO HaM CaMHM, HO U

OKPY>KAIOILIHM.

CnucoK MCTIOTB30BAaHHBIX HCTOYHUKOB U JIUTEPATYPHI
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OHeproaromusnart, 1989. — 864 c.
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3arnaBue ¢ SKpaHa.
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MOXET JIU CMAPT®OH CTATh NPHUANHOM IICUXUYECKHUX PACCTPOUCTB?
Beauuko E.I'.- cryaenr, llltepan I'.B. - marucrpanr, Bumnsak M.H. — K.T.H., 10leHT

®I'bOY BO «Aunraiickuii rocyiapcTBeHHbIN TexHU4Yeckui yHuBepcurer uM. M.W. [lon3yHnoBa»
r. bapnayn

Ha V HaumoHansHOM KOHTpecce 10 COIMaIbHOW MCUXUATPHH OBbLIO 3asiBieHo, uTo 14 %
Hacenenus Poccun HyxmaeTcs B momoiiu Bpauei-nicuxuarpos [1]. Haubonee pacnpoctpaneHHsie
IICUXUYECKHE PacCTpoiicTBa — (POOUM M Pa3IMUHbIE HABA3UMBBIC COCTOSHUS, a TAKXKE TAHUYECKUE U
cTpeccoBble paccTpoiicTBa. OT HHUX CTpajaeT, 10 pa3HbIM OLEHKaM, KaXJblil YeTBEPTHII
poccussHMH. Ho  4TO NpUBOOUT K MOSBIEHUIO INCUXUYECKMX PacCTPOMCTB? Mbl MONBITAIUCH
pa3o0paThCs B 3TOM M PAaCCMOTPENU HECKOJIBKO HAYYHBIX CTATEH, KOTOPhIE HATOJKHYJIU HA MBICIb
O TOM, YTO OJHOM M3 NPUYMH NCUXUYECKUX PACCTPOHCTB MOXKET SIBUThCA CMApT(POH. 3aayMaluch
HaJ TeM, YTO BCeOoOIIas OJEPKHMOCTh Ta/UKeTaMH BeJIeT K IeJIOM IENOYKe ICUXHYECKUX
3a00JeBaHUH.

Bo3MoxHO, caMIIKOM sipkoe W myrawouiee HazBaHue. Ho 3To ku3Hb. Y Kaxa0ro oHa
HernoBTopuMa. K coxaneHuto, moj BIMSHUSAM MOJbBl U CMapT(OHOB, Mbl CTaHOBMMCS Ooiiee
ysi3BUMbIMU. CTaHOBUTCSI MpOIIE HOPOBUTh MHHUMBIE HJI€albl, paccka3aTb O TOM, KaK IPOCTO
N00UThCs ycnexa. AHaIM3Upysl 3TO, CpPaBHUBAEM ce0sl € IPYTMMHU JIIOJIbMU, U IPUXOAUM K BBIBOJY,
YTO HE MOJy4YaeM TaKMX 3MOLUH, 0 KakuX pacckasbpiBaiu B MlHTepHeTe. Takum 0Opa3zom, uenoBek
CTaHOBHTCS CAMOKPUTUYHBIM, €r0 KOMILJIEKCHI TIOXOJAT /10 a0Cyp/ia U HAUMHAIOTCS MPOOIEMBI.

Tax, k BceoOlIeMy yAMBIIEHUIO, CaMble 3as]yIble 10JIb30BATEIN COLMAIBHBIX CETEH MOryT
HPOSIBJISITH IPU3HAKU HAPLIMCCUYECKOTO PACCTPOICTBA IMYHOCTH, KOTOPOE BBIPAXKAETCS B UepeCcuyp
3aBBIIICHHOM OIIYIICHUH COOCTBEHHOW Ba)XHOCTH M IIOCTOSIHHOM HYXIE TOBOPHTH O cebe. Y
ol BbIpabaThIBAeTCsl 3aBUCHUMOCTb OT JaiikoB. OJHAKO, 3a TUIEPYBEPEHHOCTHIO CKPHIBACTCS
XpYyHKasi CaMOOLIEHKA ¥ MHOXECTBO KOMILIEKCOB [2].

Heo06xoauMo OTMETUTh, YTO JpPYyroe 4Yacro BCTpEyarolleecs paccTpoicTBO cpeau
3aBUCHUMBIX OT TaJKETOB IOJIb30BaTesiel (0COOCHHO IOHOTO BO3pAacTa) - CHHIPOMOM Je(HIUTa
BHUMaHMS M TUNEPAKTUBHOCTH. [lOCTOSIHHOE HCIIOJIb30BaHHE MOOUJIBHBIX YCTPOHCTB BHOCHUT
U3MEHEHHUS B MO3r. YcCBOeHMEe HUH(POpMaluu CTAHOBUTCS BcE Oosiee (QparMeHTapHbIM U
oOpbIBOYHBIM. Pa3BHBaeTCsl KJIMIIOBOE MBIIIJIEHHE. DTO MPUBOJUT K TOMY, YTO B MOBCEIHEBHOU
KU3HU TOJIb30BaTENb CTPa/aeT OT PACCEHHOIO BHUMAaHUS U HECIOCOOHOCTH K KOHIIEHTpalMM Ha
OJTHOM 3aHATUU B TeueHHe AnuTenbHoro BpemeHH [3]. Ha ¢one 3Toro mpoucxoaut CHUXKEHHE
YMCTBEHHBIX CIIOCOOHOCTEH uenoBeka. ['apkeThl na)e CIIOCOOHBI MPHUBECTH K OTPaHUYEHHOM
arpouu romoBHoro mosra. Hampumep, BoauTen M, KOTOpble NPUBBIKIM monaratecsi Ha GPS-
HABUTaTOPBI, IEPECTAIOT IyMaTh O MapUIPyTe U TEPSIFOT HABBIKM OPUEHTALlUU B IPOCTPAHCTBE [3].

Jlanee OTMETHMM 3aBHUCHUMOCTb 4YeJIOBEKa OT caMoro jeBaiica. Bmanenen tenedona
CTPEMUTCSI TPUOOPECTH HOBYIO MOJEIb, KaKHe-IN0O akceccyapbl, UTOObI BBIJICIUTh €T0 U3 Cepoil
Macchl JIpYrHX MOX0XHX TeiedoHoB. Benencrsue vero, 4enoBeK yIENsieT CBOEMY cMapT(hOHY
OYeHb MHOTO BpeMeHH. VIMEHHO M03TOMY OJHOW M3 HACYUIHBIX IPOOJIEM SBISAIOTCS 0OCECCUBHO-
KOMITYJIbCUBHBIE paccTpoicTBa. OOBIYHO OHU BBIPAXKAIOTCS B YPE3MEPHOM CTpaxe OTCYTCTBYIOLIMX
cooOuieHuit, HoMopoouu (6OSI3HU JMIIUTHCS JOCTyNa K TeneoHy), OOS3HU OTCYTCTBUSI CETH, a
TaKXke 0JeP>KUMOCTBIO JJOCTaBaTh CBOM cMapT(hoH U3 KapMaHa KaXkple 5 MUHYT, YTOOBI TPOBEPUTH
couuanbHble ceTd [3]. M3-3a 3TOro MOXET BO3HUKHYTh CHHAPOM (AHTOMHO BUOPHUPYIOLIETO
tenepona. CTOMUT pacckazaTh, 4TO, OKa3ajloch, cMmapT-4ackl AppleWatch, mume ycyryonsror
COCTOSIHME TPEBOKHOCTHU. Beap 0J1HA U3 TIaBHBIX (PYHKIMM HOCUMOIO raJKeTa — MOMEHTaJIbHas
JEMOHCTpalus Bcex yBemomieHM. Korma Ha skpaHe HET yBEIOMIJICHHMS, YEJIOBEK HAUYMHAET
aymarb, 4TO yxe cxomuT ¢ yma. B 2010 romy amMepukaHCKHE IICHXOJIOTHM OMNPOCWIM IO
9JIEKTPOHHON TMOYTE COTPYIHUKOB HECKOJIBKUX MEIUIMHCKUX YUYPEKICHUH, YTOOBI y3HATH,
CTAJIKUBAIOTCS JIU OHU ¢ (PaHTOMHBIMH BHOpanusMu. 68 % paObOTHUKOB OJJHOTO U3 MacCadyyCeTCKHX
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MEAWIIMHCKUX IEHTPOB 3asBUIU O TOM, YTO CTaJKHUBAIUCh C ITUM (QeHomeHoMm, mputoMm 13%
WCIIBITHIBAIA (DpaHTOMHBIC BUOpAIIU MUHUMYM pa3 B JIcHb [4].

Ocpemrasi mpoOyieMy  4Ype3MEPHOTO  YBJICUCHHS WHTEPHETOM, OHJANH-WUTpaMH U
COLIMAJIbHBIMU CETSIMHU, MOKHO CTOJKHYTbCS C CUMITOMAaMH HIM30HMIHBIX PACCTPOMCTB JIMYHOCTH,
KOTOpBbIE TMPEACTABISIOT YXOA OT OMOLMOHAIBLHO HACHIIIEHHBIX U  CcOallaHCUPOBAHHBIX
B3aMMOOTHOUICHH, 3aMbIkaHusi B cebe u cBoux (anrasusx. IIpodeccop Maccauycerckoro
ynuBepcutera Ileppu Tropkn, aBTop KHMrM «OJMHOKM BMECTE: TMOYEMY MBI OXHIAEM OT
TEXHOJIOTUI OoJbllle, YeM OT caMux ceOs», MOATBEpKIaeT (akT pa3pylIMTEIbLHOTO AEWCTBUS
KOMMYHUKAIIMU Ha PACCTOSHUM U TOBOPUT O TOM, KaK JIFOJIU, HAXOSALIUECS PSAJIOM, HE BBIMYCKAIOT
TeneoH U3 pyK. ITO MOKET MPUBECTH K TOMY, UYTO, 4YeM OOJIbIIIe YeJIOBEK CUAUT B HHTEPHETE, TEM
BBIIIIE Y HET'O PUCK MPOSIBICHUS IIU30UIHBIX CUMIITOMOB [3].

bnarogaps MoOUIBHBIM TelepOHAM B HOBOM CBETE IMPOSIBISIECTCS MaHUsl Mpecie0BaHUs.
Ecte HOBble pa3HOBUAHOCTH 3TOro 3aboneBaHus. [lallMeHTHl NCUXMATPUUECKUX KIMHHUK
UCIBITHIBAIOT CHJIBHOE BOJHEHUE, Pa3paKUTEIIbHOCTh, OECCOHHUILY, HeoOBbsICHUMBIE cTpaxu. 1 Bcé
3TO M3-3a MAHUYECKOTO OMACEHUS, YTO MX TeJIC(POHBI HAXOAATCS HA POCTyIIHBaHUHU [D].

He crout 3a0bIBaTh O TOM, YTO COBPEMEHHbBIEC T'a/KEThl MPOU3BOJIAT AJIEKTPOMATHUTHOE
W3JIy4eHHE, TEM CaMbIM BOJIHBI ITPOXOAT Y€pe3 Hallle TEJIO0 W HAPYIIAIOT HOPMAJIbHOE KJIETOYHOE
(GYHKIIMOHUPOBaHHE M OMOJOTHYECKHE MPOLECChl. DJIEKTPOMArHUTHBIE BOJHBI MOTYT BBI3BaTh
TOJIOBHYIO 00J1b, OECCOHHUILY M JaK€ pacCTPOMCTBA UMMYHHOUM CHUCTEMBI. MeANKHU HACTOATEIHLHO
PEKOMEHIYIOT HE OCTaBISATh HAa HOYb MOOWIBbHBIE YCTPOWCTBA HA MPUKPOBATHBIX CTOJHMKAX,
0COOCHHO B OJIM30CTH OT T'OJIOBBI YCJIOBEKa [6].

[ToABITOXKUTH CHMCOK MCUXUYECKUX 3a00JIeBaHUN XOTEIOCh Obl PACCTPOICTBOM, CBSI3aHHBIM
C MOOWJIBHBIMHU JIeBalicaMH, KOTOPOE B HACTOSIIEE BPEMs CTPEMHTEIBHO Mporpeccupyer. B arom
roay MHorue mnosb3oBarenu i0S mocie BbIXOJa HOBOM BEPCHM CTallM KaloBaThCs Ha IMapaijlakc
(3r0  OBICTPO  TEpeABHTAIOIIMECS IO JKpPaHy MKOHKH, U JI(QQEKT yBEIWYCHUS TPH
OTKPBITHH/3aKPBITUN TPUIIOKEHHI ), BHI3BIBAIOLINI TOIIHOTY M TOJOBOKpYx)eHue. [Ipoucxoaut ato
MOTOMY, 4YTO 3pUTEJIBHBIM ammapar 3acTaBlII€T MO3T JIyMaTh, YTO BBl JBUTAETECh, HO OTO
MIPOTUBOPEYUT BOCIPHUATHIO BAIlIero BeCTUOYIsIpHOTO amnmapaTal3].

HecMmotpst Ha ITMHHBINA CIIUCOK 3a00JICBaHMI, MOYKHO TIPEIOTBPATUTEL UX PA3BUTHUE, CICIYSI
HECJIOKHBIM peKoMeHIaIusIM. Bo-nepBbIX, MOXKHO COCTaBUTh CIHCOK C MEPEYHEM OCHOBAaHUH, W3-
3a KOTOPBIX CTOUT OTKA3aThCs OT YPE3MEPHOTO MCIIOIb30BaHUs cMapThoHa. Bo-BTOPHIX, HAUMHAEM
HOCHUTH 4achl: oOpaiieHus kK tenedoHy 3aMeTHO cokpaTsaTcs. OO0s3aTelabHO CIelyeT BBIKIIOYUTH
yBeIOMJICHHUSI Ha TenedoHe, n30aBUTHCA OT HEHYXKHBIX aKKAayHTOB, a BO BpeMs PaOOThI JIydlle
COBCEM OTKIIOUUTH fAeBaiic. Oka3aThCs Ha CTYNEHb ONMXKE K YCIeXy MOMOXKET KOMHMPOBAHHE B
OTJIETLHBIN (ailyl WM medaTh CTPAaHMI], C 4acTO UCHoyib3yemon mHpopmarmen. Takum oOpazom,
MPOM30MIET OrpaHUYEHHE JOCTyna K BeO-cepduury. Taxke meprHoguYecKH MOXXHO TpoOOBaTh
MEPEMHOXKHUTH JIBY3HAYHBIC YHCJIa B YME WM HA3BaTh MO MaMsTH IeCATh pousBeneHuit [lymkuna.
BaxxHO MOMHUTB, YTO €CIM pEIUId H30aBUTHCS OT HMHTEPHET-3aBUCUMOCTH, TO CIEIyeT
OTPEryJIMpOBaTh PEXUM CHAa M HE HCHOJb30BaTh TeiedoH 3a yac a0 cHa. W camoe riaBHoe -
MOCTETIEHHO COKpAIaTh CBOE MPEeObIBaHUE C IEBalCOM ¢ § 4acoB, /10 2 YAaCOB B JICHb.

OTmeTuMm OHITalfH-ONIpOC, TTpoBeeHHBIN B Poccuu B anpene 2016 roga cotpynaukamu TNS.
Ha Bompoc «[IpocHyBIIUCE yTpOM, TIEPBBIM JEIIOM. ..» MOJAABIIsIONIee OONBIINHCTBO, @ UMEHHO 39
u3 170 omnpolieHHbIX, MPOrojJocoBalu 3a OTBET «BbhIxoasT B uHTepHET ¢ Tenedona». Takxke 37
YelOBEK BBIOpad BapuaHT «3aBTpakaroT» u 33 uenoBeka «lIpuHumaroT maymm». CTOUT 3aMeTUTh
OJHO W3 HCCIIeIoBaHWN B yHHBepcuTere mrara Apkanszac B 2017 romy. OHO mokasano, 4TO
CTYJICHTHI JIYYIlle TOAJNAIOTCS TECTUPOBAHUIO, KOTJa HE BHUIAT CMapTHOHOB U HE AyMalOT O
Hux. Jlake xornma TeneoOHBl BBIKIIOYEHBI WM CIOPATAHBI, WX MPUCYTCTBHE YMEHBIIAET
MIPOU3BOIUTENILHOCTh U CIOCOOHOCTH K yuébe [8].

MpbI He MOTJIM OCTaThCsl B CTOPOHE M MPOBENIM CBOE COLMalIbHOE HccienoBanue. B ompoce
MIPEUMYILECTBEHHO MPUHSIN Y4acTHE MOJIOJbIE JIIOAU B Bo3pacte oT 18 10 25 ner, U3 KOTOPBIX
47% ronomu u 53% neBymku. Cpeu peCroHEHTOB CAMbIMH MOMYJISIPHBIMU MapKaMH Tene(poHOB
okazanuck Samsung — 18,3%, Honor — 18,3% u iPhone — 15,5%. Baxho, uro 64% ompoiieHHbIX
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OTBETHJIM, YTO HE TOTOBBI OTCTOATH HECKOJBKO JECATKOB YacOB 3a HOBOM MOJAENbIO TenedoHa.
Take, OBIIO YCTAHOBJICHO CpEIHEE YHMCIO YCTAHOBJIICHHBIX NpWIOXKeHWH Ha Ttenedon — 31.
Ha Bompoc «B kakoe Bpemsi cyrok Bbr oOpammaereck k tenedony?» 68% oOTBETHUIH, 4YTO
MOJIb3YIOTCA JIeBaiicoM B cBoOoHOE BpeMs. [lo pesynpTaTam ompoca ObLIO BBISBICHO, YTO 4Yallle
BCEr0 HCHONB3YIOT cMapTdon mans obmenus (35,3%), paseneuenwmii(14,3%), BbIXOHA B
Wnrepner (13,5%) u 3BonkoB (11,3%). CTouT OTMETUTH IIPU OTBETE Ha BOINpPOC «BhI3pIBaeT Ju y
Bac GecrokoilcTBO Wi pa3apakeHue, eclii a0OHEHT HE OTBEYACT WJIM HEIOCTYIEH?» TONbKO 17
YeNoBeK OTBETUIH «Jla».

Ha pucynkax 1 u 2 npeacraBiieHbl pe3yibTaTbl OTBETOB Ha BONpochl «Ha CKOJIbKO BaKHBIM
st Bac sBasiercss nmanuuue raxnaera?» u o «lIpogomkurenbHOCTh MpeObIBaHUSA B COIUAIBHBIX
CETAX».
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Pucynoxk 1 — BaxxHOCTh Hamu4ms TaJPKETOB y YYaCTHUKOB OIIpoOca
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Pucynok 2 — [IpogomkuTensHOCTh MPeObIBaHUS B COLMAIBHBIX CETAX PECIIOHIEHTOB

[lonBoas uroru, cieayer OTMETHTb, YTO OTBETCTBEHHOCTH 3a MPEAYNPEXKIACHUE Pa3BUTHS
MICUXMYECKUX PACCTPONCTB JIGKUT HaA IUIeYaxX uYelIOBeKa, TO €CTh oOiajgaTens TenedoHa.
AHanu3upys NpoBEJCHHOE aHKETHUPOBAHHE, CIEIyeT OTMETUTh, UTO B HACTOALIEE BpeMs OOJbIION
3aBHUCHMOCTH OT Tene(OHOB BBIIBUTH Henb3s. Jla, pecrnoHAEHTHI B CBOOOJHOE BpeMs
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npeaAnouuTaroT OGH.I&TLC)I C IIOMOIIBIO TGHG(I)OHa, HO IIpHU 3TOM HC HUCHBITBIBAOT pa3apaKCHUC,
€CJIn a6OHeHT, C KOTOPBIM OHHU XOTAT CBA3aThCA, HC OTBCYACT.

CHuCcoK UCTIOIb30BaHHBIX UCTOYHUKOB U JIUTEPATYPHI

1. Tacc. I'maBublii ncuxuarp P®: OGomee 4 MIH. POCCHUSH CTPaNalOT IMCUXUYECKHUMU
pacctpoiictBaMu. [DjaeKTpoHHBIH pecypc]/ Pexum mocryma: https://tass.ru/obschestvo/825579 -
3arz. ¢ akpana. Jlara obpamenus - 21.03.2019.

2. LOOKATME. 15 Gomne3Helt, BbI3BaHHBIX MOOMJILHBIMH YCTPOMCTBAMU. [DIEKTPOHHBIN
pecypc]/ Pexum poctyma: http://www.lookatme.ru/mag/live/inspiration-lists/199459-idiseases -
3ari. ¢ akpana. [lata obpamenus 21.03.2019.

3. Pecypcel mmuHOro pocra. Iloyemy B COBpEMEHHOM MHpPE HA4YMTaeT MPeodsaaaTh
KIMIIOBOE MBIIUICHHE. [DIeKTpoHHBIH pecypc]// Pexxum mocrtyma: http://newgoal.ru/klipovoe-
myshlenie/ - 3arn. ¢ skpana. [lara oopamienus 23.03.2019.

4. iP. YdeHble BHUKIM B ICHXHYECKHE pAcCTPOMCTBA MOJb30BaTeIeld CMapTHOHOB.
[DnexTponHsIit pecype]// Pexxum noctyna: https://www.iphones.ru/iNotes/533126 - 3ari. ¢ skpaHa.
Hata ob6pamenns 21.03.2019.

5. Anple mapyca — mpoeKT Juisi omapeHHbIx aerei. [Ipoekt Ha Temy: «Kakoe Bo3aeiicTBUe
OKa3bIBaCT COTOBBIM TelneOH Ha 3J0pOBbe uYeloBeka». https://nsportal.ru/ap/library/nauchno-
tekhnicheskoe-tvorchestvo/2014/03/26/proekt-na-temu-kakoy-vred-okazyvaet-sotovyy - 3arm. c
skpaHa. Jlara oopamenus 19.03.2019.

6. Unpoypok. MobOumbHbI TenehoH «3a» U «IpOTHUBY». [DNEKTpOHHBIA pecypc]// Pexum
nocryna: https://infourok.ru/mobilniy-telefon-za-ili-protiv-1054034.html - 3arn. ¢ skpana. [lara
obpamenus 23.03.2019.

7. Wearesocial. Iludposoe, coruaibHoe U MOOHIbHOE HccieaoBanue 2915, [DneKTpoHHBII
pecypc]// Pexxum nocryma: https://wearesocial.com/sg/special-reports/digital-social-mobile-in-apac-
in-2015 - 3aru. ¢ skpana. Jlata obparenus 24.03.2019.

8. llognucka. OtpunarenbHoe BaUsSHUU cMmapTdoHoB. [locnennue wucciIeTOBaHUS.
[Dnexrponnslii pecype]/ Pexxum mocryma: https://www.imrey.org/gs.bTXHPwg — 3ari. ¢ skpana.
Hara obpamenus 24.03.2019.

BE3OITACHOCTD ITPH TYINEHWUM JIECHBIX ITOKAPOB B AJITAHCKOM KPAE
IHonomapesn C.B. - marucrpant, Measeaena 7K.B. - K.c.-X.H., 10IlEeHT
OI'BOY BO «Aunraiickuii rocy1apCTBEHHBIN arpapHblil yHUBEpcUTET»T. bapHayn

Bormpocs! TyiieHusi NpupoHBIX MOXKApOB HE TEPAET CBOEH aKTyaJIbHOCTU BO BCEM MHDE.
Oco0yro 3HaYMMOCTh 3Ta MpodseMa mpeacTaBiseT ais Poccun, rie exeroaHo norudaer moja OorueM
MUJUTMOHBI ~TEKTapOB Jieca, HAHOCHUTCS yOBITOK HACEJICHHBIM TIYHKTaM M  O0BEKTaM
UH(PaCTPyKTYyphl, THOHYT mioau. lccnemoBaHHe MPOIECCOB, MPOUCXOASIINX MPH MPUPOIHBIX
nokapax HEOOXOIUMO JJIsi TTOHUMAaHUS TPOUCXOXKJEHUS ATOTO SIBICHUS M pa3pabOTKH Mep To
CHIDKEHHUIO YOBITKOB, KOTOPBIE HAHOCSTCS MPUPOJHON CTUXUEH.

Teppurtopust AnTaiickoro Kpasi pacrojio)KeHa B CTEIHOMW, JIECOCTENHOM, HU3KO TOPHOMN
taiire Canaupa u npearopHoil Taiire Anras. OHa 3aHMMAaeT I0KHYIO 4acTh 3amajnHoit Cubupu u
BKJIIOYaeT B cebs okono 28% miomanu jecoB. B kpae mpouspacTaioT yHUKaJbHbIE JIECHBIE
OKOCHUCTEMBI, KOTOpbIE OTJIMYAIOTCS OONBIIMM  pa3HOoOOpa3ueM 0 COCTaBy MOPO7,
MPOAYKTUBHOCTH, CTPOCHHIO, BO3PACTHOM CTPYKType [4].

Jlanubpiid necHoit ¢ona Poccuiickoir deneparnuu, 3aHUMaeT OTPOMHYIO IUIOMIAAb, H
coctaBiseT 98,4% necoB kpas, a Tak xe 27 % Bcex 3emenb peruoHa. CpeTHeTOJ0BOE YBEITUUCHUE
HACAXICHHI COCTABIsIeT 9,3 MIIH. M°, H3 KOTOPBIX Ha JOJIO XBOIMHBIX JIECOB IPHXOIUTCS 3,6 MIIH.
M°, @ [0JI JTMCTBEHHBIX COCTABISIET - 5,7 MIH. M. CpenHssi 1eCUCTOCTh TIO Kparo HaXOJIUTCS B
npeaenax 25%.
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Ha Tepputopum kpas pacmojaraiorcs YHUKaJbHbBIE JIEHTOUHBIE OOpbl. ITH Jeca
MPOTAHYJIUCh Y3KMMH JUIMHHBIMH JICHTAMH C CEBEPO-BOCTOKA Ha IOro-3amaj, 4Yepe3 BCIO
KynyHIuHCKYIO CcTenb U B€ rOCYI1apCTBEHHbIE JIECHBIE MOJOCHL. J[aHHAsI TeppUTOpUs pa3zeiieHa
Ha 15 necos. JleHTouHble Oopbl AunTasi, mpou3pacTas B SKCTPEMAIbHBIX IO 3aCyIJIMBOCTU
KJIMMaTa yCIOBUAX, NEPUOJUYECKU IIOJBEPraloTCs JIECHBIM I0XKapaM, KOTOpPbIE OXBAaTHIBAIOT
IUIOIIATH B JECATKH THICSAY I'€KTapoB.

3amuTa ¥ OXpaHa JIeCOB SIBIISIOTCS Ba)KHEHIIeW 3amaueii, oOecneunBarome yCToOHunBoe
9KOJIOTMYECKOE COCTOSIHUE JIECOB Kpasi, a TaK K€ BO3MOXKHOCTbYOepeub UX PECYPCHBII MOTEHIHA
OT CTUXUUHBIX OencTBuid. CUTyalus ¢ JECHBIMU MOKapaMH y Hac B AJITAiCKOM Kpae KaXKJIbIii roJl
CTAHOBHTCS KaTacTpoduueckoi [1].

Ha ocHoBanuu moctaHoBiIeHHS AJIMUHHUCTpauuu Anrtaiickoro kpas, «O0 yTBepXKIeHHH
CTpaTeruu pa3BUTUS JIECHOW oTpaciau AunTalickoro kpas Ha nepuon ao 2025 roma» -
copMupoBaHa YCTOWYHMBAs CHCTEMa HPOTHO3MPOBAHUS, HPEAYNPEXKICHUS, OOHAPYKEHHUS U
JUKBUJALMHU JIECHBIX I10’KapOB. Ba)XKHBIM 3JIEMEHTOM 3TOH CHCTEMBI SIBJIAIOTCS I0XKAPHO-
XUMHUYECKHE KOMILUICKCHI, BKIIOYaronue B ce0s 148 moxapHO-XUMHUYECKUX CTaHIMH, 33 MyHKTa
COCPEIOTOYEHHS NTPOTUBOIIOKAPHOIO MHBEHTapsi, 157 moxkapHbIX HaOIONATENbHBIX BBIIIEK, 57
13 KOTOPBIX 000pyIOBaHBI COBPEMEHHBIMH CHCTEMaMH BUA€OHA0m0AeH s [3].

Ilo mporro3am mpH COXpaHEHHMM CYIIECTBYIOLIETO YPOBHsS YNPABICHHUs, OPTaHU3aLUU U
(buHAHCHPOBAHUS OXPaHBI JIECOB KOJMYECTBO JIECHBIX MOKAapOB M IUIOMIAJh JIECOHACAXKICHUH,
OXBau€HHas OTHeM, Ha nepuoa 10 2025 rojga ocTaHyTCsl Ha IPEKHEM YPOBHE, B CPEIHEM OKOJIO 1
THIC. CJIy4aeB JIECHBIX II0KapOB Ha IUIOIIAJM OKOJIO 2 ThiC. Ta. /laHHBIE INpencTaBiICHBI B
Tabnuuel.

Tabnuna 1 - JImHaMuKa JIECHBIX MOKapoB B Antaiickom kpae B nepuos ¢ 2015 mo 2018 roasl

IToka3arenn T'oner
2015 2016 2017. 2018.
KonnyecTBo mokapos, IIT. 253 269 229 210
OOmuras mwiIomans, ra 341,8 359,8 165,9 186,7
OrnepaTUBHOCTD TYLIECHHUS JIECHBIX 95,2 95,7 91,5 98,3
M0’KapOB B TEUCHUE NIEPBBIX CYTOK, Yo

IIpn aHanu3e JaHHBIX, IMHAMHUKA JIECHBIX NI0KAPOB B AJITaliCKOM Kpae 3a aHaJIM3UpyeMble
rojia cHu3uiaack Ha 12%. DTo mpoUCXOAUT 3a CUET ONEPAaTUBHOCTU TYIIEHUS MOXKAapPOB B TEUECHUE
NEPBBIX CYTOK BO3TOPaHHUs, KOT1a HEOOIbIIas MIIOIIA b OXBAYEHA OTHEM.

Hepenko moxapbl BBIXOAST WU3-110J KOHTPOJISI, pPaCIPOCTPAHSIIOTCS Ha OTPOMHBIE IUIOIIAIN
(1eCSAITKM FeKTapoB), YHUUTOXKAIOT OOJIBIIME 3aMachl IPEBECUHBI.

[Ipn moAaroTroBke K MOXKapoOOMacCHOMY IE€pUOAY, JIECHUYECTBAa pa3padaThIBalOT IUIAHBI
JUKBUAAIMM M TYIIEHHUs JIECHBIX MOXapoB. Jlo Hadaja MOXKapoomacHOro Iepuoaa
pa3palaTbIBaeTCs KOMIUIEKC MEPOIPHUATHI: OT CO3/1aHUs HEOOXOJUMOro 3amaca TOpHYEro H
Habopa cCHenMaJbHOW TEXHUKU [0 KOOPJAMHALMU JeHCTBUM C pallOHHBIMH CTPYKTypaMu u
LIIMPOKON Pa3bsICHUTEIbHON pabOTHI.

Ha pucynke 1 npencrasieHa fMHaAMUKa U3MEHEHUS JIECHBIX N0kapoB 3a 2015-2018rr.

400

300 B KOo/1M4ecTBonoxKapos

200 -

100 - H O6uwana niowab,ra
0 -

2015 2016 2017 2018

Pucynok 1 - JIlunaMuka jiecHbIX MOKapoB B Anrtaiickom kpae B nepuos ¢ 2015 mo 2018rozast
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Hamu Obliu W3yuyeHBl JaHHBIE BO3HUKHOBEHMs JIECHBIX moxkapoB 3a 2015-2018rr,
MoKa3aTeNd MpecTaBleHbl B Tabnuie 2. Hanbonpiiee KoaudecTBO mokapoB mpousonuio B 2016
rony, npesocxoactso Hax 2017 rogom cocraBuio 28,5%, a no cpaBHeHuto ¢ 2018 romom Ha
19,4%.

Tabnuma 2 - [IpyuuHBl BOBHUKHOBEHUS JIECHBIX MOXApOB B AJITaliCKOM Kpae B IEPHUOJ C
2015 mo 2018r.

Ilokazarenu T'onwr

2015 2016 2017 2018
CenbCKOX 035 CTBCHHEIC 16 20 8 12
MaJbl
I'po3oBbIe pa3psasl 112 88 132 93
ITo HEeyCcTaHOBJIEHBIM 125 145 88 105
MpUYUHAM ,I10 BUHE
rpaxaaH

W3 ananusza naHHBIX TaOJMIBI 2, BUAHO YTO HAUOOJbIIEE YUCIO MOXKAPOB BO3ZHUKAET IO
MIPUYMHE YeJIOBEYeCKOro (hakTopa, STOT MOKa3aTellb MEHSETCS W3 Tofa B roja. MOIHUU U IPYTHE
€CTECTBEHHbIE (DaKTOPBl peXe SBISAIOTCS MPUYMHON I0KAPOB MO CPABHEHHMIO C MPUYMHAMU
CBSI3aHHBIMU C YEJIOBEYECCKUM (aKkTopoM./[nHaMUKa N3MEHEHHUS MIPE/ICTABIICHA HAa PUCYHKE 2.

OcHOBHBIE NMPUYMHBI BO3ropaHusl JICCHBIX IOKapoB B AJaTaiickom Kpae ¢

2015-2018r.
200
150 B OT CeNbCKOXO3ANCTBEHHbIX NaNoB
100 - B OT rpO30BbIX Pa3pAa0B
50 - —
OT HEYCTaHOB/IEHHbIX MPUYMH, MO
0 - BMHE rpaxaaH v ap
2015 2016 2017 2018

Pucynok 2 - OcHOBHBIE TPUUMHBI BOZHEKHOBEHHUS 10apoB ¢ 2015 mo 2018 rox

Bo3HukHOBEHHE TI0KApOB dalle BCETr0 MPUBOJIUT IMPU HAPYHIEHUH O€30MaCHOCTH TMPH
oOpalieHn ¢ OTHeM, IPUPOJHBIC SIBJICHHS peXe MPHUBOMAAT K MOXapam, HO OHHU Oojiee OMacHbI,
TaK Kak JIOJIbIIE HE TIPOSIBISIOT ceO0sl.

Nmenno npodunaktuyeckas paboTa ¢ MECTHBIM HAaceleHHEM, KOTOpasi akTUBHO BeJleTCS B
JIECHUYECTBAxX Kpas, JIeCOBOJIaM YAAJIOCh CHU3UTH KOJUYECTBO JIECHBIX MOXKAapOB, BOSHUKIIHNX I10
BHUHE HaceneHus, ¢ 71 % B 2015 rony no 44,3 % B 2017 rony.

[IpunsTHIE MEPHI TTO CTAOUIM3ALNH JIECOTIOKAPHOW 00CTAHOBKH MO3BOJIMIIM HE JIOMYCTUTH
KPYIHBIX JIECHBIX MOXKApOB U HMX MEpexoJa Ha HaceJICHHBIC MYHKTHI, a TaKKe JTUKBUAMUPOBATH
MIPUPOJHBIE TOKAPHI MTPAKTUUECKH B TedeHHe cyToK (99,4% oT ob1iero 4mucia JeCHBIX MOXKAPOB)
[3].

OrpoMHOe 3Ha4eHHWE B ITOM BOIMPOCE OTBOAMWTCS JIeCHOW aBuanuu. OOmwMA HameT
BO3AYIIHBIMA CyJaMHU JUIS TIPOBEICHHS BO3IYIIHOM pa3BEIKH JIECOMOXKApPHOU OOCTAaHOBKU H
KOOPJWHAIIMK JCUCTBUI HA3eMHBIX CIYXk0, B T. 4. MOHUTOPHHT MPUTPAHUYHOU TEPPUTOPUH C
Pecnybnuxoit Kazaxcran cocraBun 305 dacoB, ¢ Bo3ayxa OblIo OOHApY»KEHO W MOTyIHIeHO 39
JIECHBIX MOXAapOB, 4TO cocTaBisieT 18,6% oT 001Iero KoIMuecTsa.

Cnyx0bl 1O  TYNIEHWIO  JIECHBIX  IOKapOB  TOJHOCTHIO  YKOMIUIEKTOBAHBI
BBICOKOX((EKTUBHBIMH CPEACTBAMHU MOXKAPOTYIICHUS, AKTUBHO HCIOJB3YIOT W BHEIPSIOT
COBpEMEHHBIEC TeXHOJOTHH. [laTpynupoBaHue aBuaIlliy OCYIIIECTBISETCS C YETHIPEX OMEePATHUBHBIX
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TOYEK, KOTOpPbBIE pacIojaraloTcsi B pa3HbIX pailloHaxX Kpas, 3TO TapaHTHUPYeT MIHUPOKUN OXBaT
Tepputopuu[2].

[MpodmmakTHIECKUX MPOTHUBOIOKAPHBIX MEPOMPHUATUN MPOBOIATCS COTVIACHO IJIaHAM U
rpadgukaM, He 3a0bIBAlOT U O MPOTUBOIOKAPHOM OOycTpoiicTBe JecoB. i CHMXKEHUS
KOJIMYECTBA IM0KAPOB PEKOMEHJyeM IMPOBOJUTH OOYYECHHE C HaCeJICHUEM Kpas B BHJC
Pa3bICHUTENbHBIX Oecell, TeKIUii, pa3iayd HH(OOPMAIIMOHHBIX JIUCTOBOK, BBICTYIUICHHE 10 Pauo
Y TEJIEBUCHUIO.

Tymenue mnoxkapa, KakK TMpaBHJIO, COMNPOBOXKIAETCA OTIPOMHOM OMNACHOCTBIO IS
paborarommx. OJHAKO, 3HAS W TPUMEHSS MpaBuUiia OE30MAaCHOCTH U TEXHUYECKUE MPUEMBI
00pbOBI, MOXKHO TApAHTHPOBATh Oe30MacHy0 U 3P PEeKTUBHYIO paboTy.

Bce crpykTypsl kpas, KoTopblie 3aaeiicTBoBaHHble B nukBuaanuu YC, CBSI3aHHBIX C
JIECHBIMHM TOXapamH, paboTaroT COrjJacHO CBOJHOMY IUIaHy TYIICHHS JIECHBIX IOXKapoB Ha
TeppuTOopuu Antaiickoro kpas. JJOKyMeHT eXeroJHo yrBepxaaetcs ['yoepHatopoMm AnTaiCcKoro
Kpas U coriiacoBbiBaeTcs ¢ deepaabHbIM areHTCTBOM JIECHOTO X035 CTBA.

[Ipy BO3HMKHOBEHHHM YPE3BBIYAWHBIX CHUTYallMil JIECHOE XO34KWCTBO Kpas CIIOCOOHO
obecrneynTh HEOOXOIMMBIMH CPEICTBAMH IMOKAPOTYIICHHS 0K0JI0 16 ThICSY YenoBek [3].

Yro kacaercsi, BepToi€roB RODINSON, koropeie HUCHONB3YIOTCS B JIGCHOW aBHAIUH
AnTaiickoro kpas BOT yxke 10 5eT, oHM HaxXOAsTCS B UACAIBHOM COCTOSHUU M TMOJHOW 00eBOI
FOTOBHOCTH. OTH TEXHUYECKHE CPEACTBA HU pa3y HE MOJABEIM M 3aCHyKUBAIOT OOJBIIOE
yBa)KCHHUE CHEIUATNCTOB JIECHOTO XO35ICTBA.

Cnucox UCOIb30BAHHBIX UCTOYHUKOB U JINTEPATYPHI

1. 3abnoukmit B.M., UYepueix B.A., ®ypses B.B. Crparerus mnoBbIIIeHHS
M0KapOyCTOMYMBOCTH M CHIDKEHHSI TOPHUMOCTU JICHTOUHBIX O0opoB Antas //JlecHoe XO03siicTBO,
2003, Ne 3 C. 44-47

2. Kecnep B.A. TexHomorusi co3iaHusi MPOTHBOMOXAPHBIX 3aCJIOHOB B YCJIOBHSX IOTa
JICHTOYHBIX OOpOB AunTailickoro kpas //BoccraHoBieHue HapylmieHHBIX JaHamadroB. bapHayi,
2004 C. 145 - 148

3. Uepnbix B.A. [TokapoycTOMYHNBOCTh JICHTOYHBIX OOpPOB ANTasl U MYTH €€ TOBBIIICHUS
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JETCKASA TOKCUKOMAHUA
ByboenmukoB A.IO. — crynenr, 'onyaposa T.B. — cT. npenogaBarenn

®I'BOY BO «Anralickuii rocy1apcTBeHHbIN TeXHUUECKUH yHUBepcuteT uM M.U. [lonsyHnosa»
r. bapHayn

B nmanHO# craThe paccmaTpuBaeTcs MpoOsieMa JeTCKOM TOKCMKOMAHUHM WM IYTH pEIICHUS
JTaHHOM MPOOIEMBI.

B Hamie Bpemsi TOKCHKOMaHUSI — 3TO OY€Hb PaCIpOCTPaHEHHOE SIBJIIEHUE Y MOAPOCTKOB. Y
B3pOCIIBIX JIFOJIEH 1M0100HOTO SIBIEHUS MMOYTH HEeT. TOKCUKOMaHaMU CTaHOBSITCS MPEUMYIIECTBEHHO
MOAPOCTKH B Bo3pacte 13-15 ser, HO Hepeaku ciaydan MPUOOIIEHUS K TOKCHYECKUM BEIIeCTBaM U
nereut 9-12 ner.

B kadecTBe TOKCHYECKOTO BeUIeCTBa JETH MCIONb3YIOT CpPEACTBAa OBITOBOM XHMHUH,
cojiepKallye aleToH, 0eH30J1, KCUJION U apyrue. B kauecTBe cpeicTB, MMEIOIINX B CBOEM COCTaBE
OIHCHIBAEMbIE€ COEIMHEHUS, UCTIOIb3YIOTCS OCH3MH, KJIel, OpraHMYecKrue pacTBOPUTENHU, KOTOPbIE
HE CJI0KHO MPHOOpPECTH B JIOOOM CHEIMAIM3UPOBAHHOM MarasuHe. Yale BCero BIBIXAIOT Haphbl
TOKCUYECKUX COEAMHEHWM, MCIONb3ysd MJs 3TOr0 TPSIMKH, MOJUITHICHOBBIE WM OyMa)KHbIE
MIAKEThl. YK€ CIYCTS HECKOJBKO CEKYyHJ TOKCHUYECKHE COEIMHEHUS IOCTYNAKT U3 BABIXAEMOIO
BO3JlyXa yepe3 KamwuIsipbl B KPOBb, KOTOPOH Pa3HOCSTCS BO BCE OpraHbl, BKJIIOYas TOJIOBHOM
Mo3T [3].
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JlocTaTouHo OYKBaJIbHO HECKOJIBKO BIOXOB, YTOOBI MOSIBUJIOCH TOJIOBOKPYKEHHE, IBOCHHE B
rllazax, COCTOSHUE 3aTOPMOXEHHOCTH. TOKCHMKOMaH NPOAOKAET BJABIXaThb TOKCHYECKHE
coeMHEHUs nanblie. B oTBeT Ha 3TO mMOSBIsETCS OECIIOKOWCTBO, YIyYIIAaeTCsl HACTPOCHHE,
BO3HHUKAET HCKaXCHHE BOCIHPUATHA: MEHSIOTCS (OPMBI MPEIMETOB, TOHAIBHOCTH 3BYKOB,
BOCIIPUATHE IIBETOB — OHHU CTAHOBSTCS HACBHIIEHHBIMH, SPKUMH. BosHukaer 3ddekr
«OECKOHEYHOTO 3X0», KOTJa KaXK/blil 3ByK MHOTOKPAaTHO MOBTOPSETCS, IIOKa HE CONJET Ha HeT.
VYcuneHne HAapKOTHMYECKOIO ONBbSHEHUS IPUBOAUT K «OTKIIOYEHHIO» OT BHEIIHEr0 MHpa: Yy
TOKCMKOMaHa Pa3BUBAIOTCS TALTIOLMHAIUN, KOTOPBIE MOTYT COCTOATh M3 «KaJCHIOCKOIa» SIPKUX
KapTUH WIM UMETh 3aKOHYEHHBIN ClOKeT. ['ajunonuMHanuy Bcerja spKue, 4Yalle BCETO B HHX
«y4acTBYIOT» JIOAM WIM >KUBOTHBIE, TOPOM CKazouHble, (aHTacTHUeckue. [ ammolnuHanuy,
Ha3bIBa€MBbIC Ha CIIEHT€ TOKCUKOMAaHOB «MYJIBTHKaMU», 00ObEMHbBIE, IpKUE, KpacouHbsle. Hepenko
raJUTIOUHATOPHBIE 00pa3bl JAOMOJHAIOTCA 3BYKOBBIMH. Jlaske eclii TaJUTIOIMHALIMKA OKa3bIBAIOTCS
yCTpaularoIMMH1, BCE pABHO OHU BOCIIPMHMMAIOTCS TOKCUKOMaHOM Kak npusiTHele. [lociie Toro kak
BIBIXaHUE TOKCHMYECKHX BEIIECTB IMPEKpallaeTcsi, YK€ CIYCTs Mapy MHUHYT «MYJIbTUKHU
3aKaH4YMBaKOTCA». llpusATHas pacciaaOleHHOCTh H  IUQPOpPHS CMEHSIOTCS TOJIOBHOM OOIBIO,
TOIIHOTOM, HEPEJKO PBOTON, BO3HUKAET 03JI00JIEHHOE MO/IaBIIEHHOE COCTOSHUE.

JleTckas TokcukoManus 3axjiectHysa Poccuro B 1990-x. DnuaeMuro ynanock modopoTh, HO
HECKOJIBKO JIET Ha3aJl CPeAN POCCUIICKUX MOIPOCTKOB CcTaj HabMpaTh MOMYJSIPHOCTh CHUGGUHT —
BIBIXaHUE Ta3a IS 3aXUTAJOK. 3HAKOMCTBO C JIETYYMMH YIJIEBOJOPOAAMU Y OOJBIIMHCTBA
MPOUCXOUT B mKoje. [Ipu yacToil TOKCMKOMaHUH, MPOUCXOAUT U3MEHEHHE TTOBEICHUSI U MBICTIEH
MIOJIPOCTKA, MTOJIPOCTOK CTAHOBUTCS pa3ApaXKUTENIbHBIM, 0€3pa3IMuHbIM K POJAHBIM, IJIOXO YCIEBAET
B 1KoJe. BHentHe peOeHOK BBIMISAIUT OOJIBHBIM: JUIIO0 IPUOOpPETAET 3€JICHOBATHIN OTTEHOK, KUCTH
pPYK, HampoTuB, OarpoBbie. [losSBISAIOTCS depHBIE KpPYrH MOJ TJa3aMH, H30 pPTa HCXOIMT
HenpusTHBIN 3anax. Eciu BeI 3ameuaeTe mogo0HbIe U3MEHEHUs B TOBEIEHUU peO&HKa, HEOOXOANMMO
cpa3y e MPUHUMATh MEPhl, KAK MUHUMYM IOTOBOPUTH C PEOEHKOM M OOBSICHUTH €My, Y€M 3TO
MOXKET 3aKOHUUTHCSA. Ho ecnu yxke BCE CIMIIKOM 3alylIeHHO, HEOOXOAMMO oOpamarbes K
npodeccronanam [2].

Uucno TokcukomMaHoB B Poccum exerogHo cHuxkaerca. B 2015 romy wux Obwuio
3aperucTpupoBano 5 764 yenosek, B 2016 rony — 4 168 [3]. Bce 310 HecoBepiieHHONIETHHE B
Bo3pacte oT 15 mo 17 ner. Ckopee Bcero, 3TO CBSI3aHO C TOBBIIMIEHHEM KOHOMHUKH U KU3HU
HaceJIeHus, 4yeM 0oJjiee pa3BUTa CTPaHa, TEM MEHbIIE KOHIIEHTPAIMK TOKCUKOMaHUH B HEH.

Peanpablie 1udpsl BhIlIe, Beb MHOTHE CHHU(QEPH MPOCTO HE MOMAgaloT B IOJIE 3pEHUs
Bpauell. bopoTbcs ¢ ATUM SIBIEHUEM 3alpeTUTENbHBIMU MepaMu O€CIOJIe3HO, BEllb TOI/la HYKHO
yOpaTh C MMOJIOK Mara3uHOB BCE TOBApHl, COEpIKAIE JETyUne BEeLECTBA.

B Poccuu OT TOKCHMKOMaHHMH €KEMECSYHO MOTruOaeT He MeHee MATH AeTei. B oTnuune ot
HApKOTHUKOB, HEOOXOAMMBIE BEIIECTBA HAXOSATCS B CBOOOAHOM M aOCONIOTHO JIErallbHOM JOCTYIIE.
Kak oTmerunu IOpUCTBI, 3ampeT Ha MPOJAXKY 3aKUTANOK, SJOXUMHUKATOB U TOPIOYETo
HECOBEpIICHHOJIETHUM JeiicTBoBan 10 2012 roaa, HO 3aTeM ObLT CHAT[4].

B cpennem no Poccun B neuebHO-IpouIakTHUECKUX OpraHn3anusx Ha Hadano 2017 roga
COCTOSIJIM Ha y4eTe B CBSI3U ¢ 3a0ojeBaHueM TokcukoMaHuen 5,3 Ha 100 Tricsy uenoBek (B 33 pasa
MEHbIIIe, 4YeM COCTOSAIIMX Ha YydyeTe C JIMarHo3oM HapkoMmaHuu). PacnpocTpaHeHHOCTh
TOKCUKOMaHUM TaKke Hanbosee Bbicoka B JlanbHeBocTouHOM (eaepanbHOM okpyre (8,5 Ha 100
TBICSIY 4eJIOBEK), a HUke Bcero - B KOxxHoMm ¢enepanibHom okpyre (3,1 Ha 100 ThICSY YenOBEK).
Beltie cpennero ypoBHs paclipoCTpaHEHHOCTh TOKCUKOMAHUM HE TOJIBKO B /anbHEBOCTOUYHOM, HO
u Ypainbckom (6,7), Ilpuomxckom (6,1), Ceepo-Kaskasckom (5,8) u CeBepo-3anmagaom (5,5)
(benepanbHBIX OKpyTrax.

Cpenn permoHOB-CYOBEKTOB (esiepaliiii paclpoCTPaHEHHOCTh TOKCUKOMaHUU Ha Havalo
2017 rona BapsupoBanack ot 0,6 Ha 100 Teicsiu yenosek B PecriyOnuke CeBepHast OceTust - AnaHus
1o 27 Ha 100 Teicsu yenoBek B CaxanmHCKOM oOyiacTu. B 1ieHTpalbHON MOJOBUHE PETHOHOB OHA
cocrasisuia oT 2,6 1o 7,0 mpu MmearaHHOM 3HaueHUH, paBHOM 4,8 Ha 100 ThicS4 YelloBeK.

Bricokast pacnpoCTpaHEHHOCTh TOKCHKOMAHUHM —XapakTepHa, noMuMo CaxaJuHCKOM
obmactu, 1 Y amypTckoil PecmyOonuku apxanrenbckoit oonactu (o 18 Ha 100 ThIcsSY uenoBek),
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Owmckoii, UBanoBckoit, HoBroponckoit, Hikeropoackoit n UensOunckoit obmacteit (12-14 na 100
TBHICSTY YeJIoBeK) [S].

[TonoxutenpbHOE M3MEHEHHE CUTYAIlMH CIIEHUAIMCTBl CBSA3BIBAIOT C 00pa30BaTEbHBIMU
MporpaMMaMi, KOTOpBIE 3HAKOMST MOJIOIEKb C OMNACHOCTbIO TOKCMKOMAHHHM M MOOMIPSIOT
oOcyxneHue 3Toid Tembl B ceMbsix [6].Haka3piBaTh peOeHKa, MOTYyYMBIIETO 3aBUCHUMOCTH OT
TOKCHUYHBIX BellecTB, Oecrosie3Ho. Heo6xonuMo HanmpaBUTh €ro UHTEPEC K OCTPHIM OIYIICHUSM B
HYXHOe pycio. Bo3moxHO cienayeTr momodpars ynauHoe xo00M M, eciy notTpedyeTcsi, CMEHHUTh
mKony. BakHO NHOHHMMaTh, YTO MOAPOCTKH €IIe HE OCO3HAIOT LEHHOCTh JH3HHU, MOITOMY
POIUTENSAM CIEIyeT TEPIEIHBO HAJNAKHUBATh C PEOCHKOM KOHTAKT, YTOOBI MOMOYb €My YWTH OT
OIIaCHOCTH.

B mkomax JOMKHBI OBITH OpPraHM30BaHBl CEKIHMH, COBMECTHBIC IOXObl, JKCKYpPCHH,
BUKTOPHUHBI, pa3jM4YHbIe KPYXKKH [0 HHTEpecaM M YyBiedeHHsM. Yem Oonbiie y peOEHKa
CBOOOJHOTO BpPEMEHH — TeM OO0Jjbllle BEpOSATHOCTb, TOIO YTO OH MOMAAET IMOJ Uy)KOE MaryoHoe
BIIUSTHUE U IPUOOPETET MPUBBIUYKH, KOTOPHIE OKAXKYTCs (haTalbHBIMU.
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BHUJIbI, IENCTBUE HAPKOTHKOB 1 CTATUCTUKA CMEPTHOCTH OT HUX
IMymunosa E.JO., benapesa O.I'.- cryaentsl, 3yiikoBa C.B. — K.X.H., 1o1eHT

OI'BOY BO «Anralickuii rocynapcTBeHHbINH TexHUYecKkuil yHuBepcuret uM M.M. [lonsyHnosa»
r. bapuayn

3noynorpebiieHMe  HapKOTHMKaMM, M3BECTHOE C  JIpEBHEHWIIMX BpEMEH, celvac
pacIpoCTpaHIIIOCh B pa3Mepax, MCKaKaIoUIMX BCe MHpOBoe oOmiecTBo. JleueHne HapKOMaHHWU
OrpaHUYMBaET Mpeiebl HAPKOMAHUU CYAEOHBIMU BJIACTSMH BO MHOTHMX CTpaHax, HO HAPKOMAHUS
MpU3HAaHA colHalbHOM KatacTpodoi. HapkOoTmueckue wadpuu YrnpasisioT TOCyAapCTBAMU
(Jlatunckas Awmepuka), umeror cBou apmuun (FOro-Boctounas Aswus). [loxonabl HeleraibHBIX
TOPrOBIIEB HApKOTHKaMM IPEBBIIIAIOT W3BECTHBIE JOXOJbl OT TOProBid HePThI. OCOOEHHO
KaracTpouyeckoe HacuiIMe B MOJIOJESKHOW Cpejie BIUSAET KaKk Ha HACTOAIIME, TaK U Ha Oynyiiee
obmectBa[ 1]

PaccMoTpuM OCHOBHBIE BU/IbI HAPKOTHYECKUX CPEACTB U UX JICHCTBHE HA OPTaHU3M:

Onuarbl. Bce mnpupojHblE ONMYMHBIE IIpenaparsl IOJYy4arT M3 ceMsH Maka. OHM
y4acTBYIOT B OOMEHHBIX TIpolleccax W MpPHUBOAAT K CHIBHOW YMCTBEHHOHM U (U3NYECKOH
3aBHCUMOCTH. B dmWCiIO ommaToB BXONIAT: TEPOWH, MakoBas cojoMka u 1p. IlocmemctBus
YIOTPEOIICHHS ONMATOB - OPayKEHHE TIeUeHH M3-32 HU3KOr0 KauecTBa Ipernapara: B HUX OCTaeTcs
0e3BOJIHAs YKCYCHAsI KUCIIOTA, KOTOpasi MPUMEHSIETCS] B MX MPUTOTOBIIEHHUH; HAOIIOJAETCS PEe3KOe
CHIDKEHHE UMMYHHTETA, YTO MPUBOIUT K BOCIPUUMUYUBOCTU K MH(PEKIIMOHHBIM 3a00JI€BaHUSM.
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[Ipenaparsl kKOHOMIU. KOHOMUIISI pacTe€T B pErMOHAX C YMEPEHHO TEIUIBIM KIMMATOM. Yem
I0’)KHEE BBIpAIIEHO pacteHue, TeM ¢ dextuBHee HApKOTHYECKH dddexT. Hanbonee mnomynspHbIE
HAPKOTHKU KaHHAOWca: mapuxyana, ramum u ap. IlpusHaku ynorpeOieHus— HecAep:KaHHOCTb,
MOBBILICHHAs OONTIMBOCTh; COCTOSIHUE CHUJIBHOTO TOJIOJA U JKaXAbl, IOKPAaCHEHHE IJIas3.
[TocnencTBust ynorpeOieHuss — HapylmIeHHE KOOPAWHAIMM JIBUKEHUS, MaMATH W YMCTBEHHBIX
CIOCOOHOCTEH; 3a/iepiKKa MOJIOBOTO CO3PEBAHUA, TAJUTIOLMHALMY U MapaHOMsi MOTYT BO3HUKHYTh
npu pruemMe OOJIBIION 036! Mpenapara.

AM¢peramunbl. B 95Ty Tpynmy BXOAST CHUHTETHYECKHME BEILECTBA, COJAEpXKalllue
am(eTaMUHOBBIE coeluHEHHs. B OONBIIMHCTBE CllydyaeB NpenapaTbl BBOISATCS BHYTPHUBEHHO.
JleiictBue mpenapara 3aHuMaeT 2-12 yacoB. J[muMTenbHOE NPUMEHEHHE TpPeOyeT IMOCTOSIHHOTO
yBEIMUYEHUST 7036l HapkoTuka. [loBbIIaeTcss ypoBeHb arpeccuu u 371006l  HawmOomee
pacnpoCTPaHEHHBIMU THIAMH aM(GETaMUHOB SIBISIOTCA: 3(EApPOH, MEPBUTHUH, d(eapuH U Ap.
[Tpu3Haku ymoTpeOIeHUsT —yBEIMUEHHBIE 3payKd TJa3; 4pe3MepHas (U3NUecKas AKTUBHOCTH,
CIIIBHOE CEKCyanbHOe packpenomenue; [locneacrsus ynotpednenus ampeTaMruHOB — HH(APKTHI,
UHCYJIbThI; HEPBHOE UCTOLLIEHHUE; CEPbE3HBIE ICUXUUYECKUE U3MEHEHMUS],

Koxaun. KokaumH BbIMOpaxkuBaeT o0JacTb OT TIJja3 [0 TpPyAd — TEIO0 CTaHOBUTCS
HeuyBCcTBUTENbHBIM. [loapasnensercss Ha kokauH U Kpek. [IpuzHaku ynorpeOieHus: — yJyalleHHbIH
MyIbC, JIbIXaHWE, TOBBIIIEHUE AapTEPUATbLHOTO JAaBJICHMS, MOBBIIICHHOE MOTOOTAEICHHUE;
paciiMpeHue 3paykoB, noreps anmnerurta. [locneacTBust ynorpediieHuss — pa3pylieHUe CIU3UCTOM
000JI04KH, yTpaTa OOOHSHHUS U BKYCa; HEUYBCTBUTEIBHOCTD; MTAPAHOUIATbHBIE TICUXO3BI.

I'anaonuHorensl. I'pynna ncuxoneJMKOB — BelleCTBA IeTEPOreHHOI0 XMMH4YECKOro
cocTaBa, U3MeHSIIOIIUE CO3HAHME, OLIyleHUs U MbIcAu.OTpaBiIeHHEe HAPKOTUKAMH CBSI3aHO C
W3MEHEHUEM BOCIIPHUATHS BHEIIHETO MUPa —T€, KTO TPUHUMAET TAJLTIOIIMHOTEHBI, TOBOPST, YTO OHH
"Bundart 3Byku" u "capimar nsera". [Jaxe onna noza JICI MOXeT M3BMEHUTh T€HETUYECKUN KO U
HEOOpaTUMO TMOBPEAWTh TOJOBHOW Mo3r. [lcuxwueckue paccTpoiicTBa HEOTIIMYMMBI  OT
mu30(peHun.

Jkcra3u. benble, kopuuHeBble, po30Bble Ta0NETKU YacTo ¢ pucyHkamu. Ilon peiicTBuem
"sKcTazu" MPUHSABIIMM MOMET BBIAEPKATh OSKCTPEMANIbHBIE AMOLMOHANbHBIE U (U3NYECKUE
Harpy3ku, He chaTb, HE YyBCTBOBaTb YCTaJOCTH. 3a HCKYCCTBEHHOE '"yckopeHue" opraHuszma
MPUXOAUTCS PACIUIAUYMBATHCS: TOCJE MPEKpalleHUs] EeHCTBUS HAPKOTHKA BO3HHKAET COCTOSHUE
anaThu, JENpeccuy, CUJIbHOM ycTalnocTu, COHMUBOCTU. [locneacTBust ynorpednenuss — nuctpodus
BHYTPEHHUX OPTaHOB; U3MEHEHHUE T€HETUYECKOTO KOJa.

CHorBopHble. CyliecTByeT MHOTO Pa3HOBUAHOCTEH, Haubosee omnacHbl — MPOU3BOAHbBIE
O6apbarypatoBoil KucIOThl. CHOTBOPHBIE OOBIYHO MPUHUMAIOTCS BHYTPb, WHOTJA BHYTPHUBEHHO.
BBI3bIBAIOT CHJIBHYIO 3aBUCUMOCTh KaK Ha (PU3MUECKOM, TaK W Ha ICHUXOJOTHYECKOM YPOBHSX.
[Tpu3Haku ONBSHEHUS — arPECCUBHOCTD, TPYOOCTh, pa3IpakUTENbHOCTD, Aenpeccusi. [locnencTBus
ynoTpeOaeHus] — MCUXO03bl C FAJUTIOLMHAIUSAMYU, OpeoM MpecieOBaHUs; AUCTPodUs cepAeuHOM
MBIIIIIIBI.

HNuransurel. Conepkarcs B mnpenaparax OBITOBOM XUMHUH: KpPacHUTENSAX, paCTBOPUTENSX,
KJiee, OBH3MHE, J1ake I Bosioc. ONbsSHAIONIEE ASHCTBUE BO3MOXKHO, €CIIM KOJIWYECTBO BEIECTBA,
MOCTYIHBIIETO B OpraHu3M, Oyzaer Benuko. IIpu3Haku OnbsHEHUS — HEaJEeKBAaTHOE IOBE/ICHUE;
HECOTJIACOBAaHHOCTh MbICTU M JeicTBuil. [locmeacTBust ymoTpeOia€Huss — ocTpask MHTOKCUKAIIUS
MICMXOAKTHBHBIMH BEIIECTBAMH,TOKCHYECKOE MOpakeHue rneyeHn uepes 8-10 mecsies.

Kyputeiabnble cMecu. lccrienoBaHus CHENUANUMCTOB IOKas3ald, YTO YIOTpeOIeHue
KYPUTEJIBHBIX CMECEil C aHeCTe3UPYIOLIUM JeHCTBHEM NMPUBOASIT K MCUXMYECKUM PacCTPOMCTBaM.
HaxkypuBiuce, y denoBeka mponajaeT crocoOHOCTh COCPEIOTOUNTRCS, HApYIIAETCs CIIOCOOHOCTh
BOCITPUSTHS MHPA.

Kaxnplii leHp HapKOTHKH YHOCST KH3HU Jrofei. B moboit Touke mupa, B IHOOOM
COIMAIBHOM CTaTyCe 4YeJIOBEK ObLIT M OyzeT ciabd mepes 3Toi 0eoit. KonmdecTBo HapKO3aBUCHMBIX
B AITaiickoM Kpae MpeBbIIIaeT CpeiHuil nokasatens no Poccum Ha 16,4% (Ha 27 ampens 2017
rona) 3a mocnenuue 5 net (2012-2017) B kpae oTMeuaeTcsi yCTOWMUMBAsT TEHJEHIINUSA K CHIKEHHUIO
CMEPTHOCTU OT OCTPBIX OTpPABJICHUI HapKOTHYeCKMMHU BemiecTBaMu. [lo naHHBIM Kpaii-3apaBa
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II0Ka3aTelb CMEPTHOCTU OT HAapKOTUKOB cHu3mics Ha 85% B 2017 roay nmo cpaBHenuto ¢ 2012
rooM H crajd Hwke nokazarenss nmo P® na 58%. [4] HecmoTrps Ha ONTUMUCTHYECKHE
KOJIMYECTBEHHBIC JIAHHBIC, HA MIPAKTUKE CUTYAIHs OTINYAaeTCs OT opuimanbHo 3aUKCHPOBAHHOM.
[Tonapnsitoi€e YUCIIO 3aBUCUMBIX — JIATEHTHBIE, CKpbIThie. OHU HE OOpalIaroTCcs B HajJIexkallue
Opranbl 3a TOMOIIBIO, CIEIYET, YTO B CTATUCTUKE OHU HE YYUTHIBAIOTCA. 3a MOMOUIBIO K
creruanucTam oopamaercst OAUH OOJILHOM U3 MATEPHIX.

B 3akmioueHue xorenoch Obl cKa3aTh, YTO HApKOMAaHUSA - 3TO JCHCTBUTEIBHO OOJE3HB.
[Ipuyem 60se3Hb HE O0BHOTO, a BCETO YesoBeuecTBa Ha 3emiie. HO HECMOTps HA ATO B AJNTaiicKOM
Kpae BeIeTCs aKkTUBHas OoprOa ¢ HapkomaHHeil. OO0 3TOM CBHIETEIBCTBYET MPHUHATAas B Kpae
rocynapctBeHHass mnporpamma «KoMriiekcHble Mephl MPOTHBOJACHCTBHUS  370YHNOTPEOICHHUIO
HApKOTHKAMHM U WX HE3aKOHHOMY 00opoTy B AuraiickoM kpae Ha 2014-2020 roap»,peryisipHbie
Oeceqpl C MOJIOACKBIO O Bpeie HAPKOTUKOB, KOTOPBIE MPOBOJISATCS B IIKOJIAX U YHUBEPCUTETAX.[4]
Bens B Kkpae MONMTHKY TPOTHB HAPKO3aBUCUMOCTH, OOINECTBO CTPEMHTCS K HMCKOPECHEHHIO
HAapKOMAaHUHU, YTO OE3YCIOBHO BEJIET TOJIBKO B CBETJIOE Oyaylee.
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BJIMAHUE MOBUJIBHOI'O TEJIE®OHA HA 3/10POBBE YEJIOBEKA
HBaxos A.C. —ctynent, Measenesa 7K.B. - k.c.-X. H., 10lleHT

OI'BOY BO «Anraiickuii rocy1apcTBEHHBIN arpapHbIil YHUBEPCUTET»
r. bapHayn

B Hacrosiee BpeMs M3MEHEHUE U COBEPIICHCTBOBAHUE CPEICTB CBS3M MMEET OTPOMHOE
3HaueHue. CornacHo Kiaccu(puKaluy MepeaBacMbIX COOOLIEHUH BBIAEIAIOT TENE(POHHYIO CBS3b.
VIMeHHO OHa 3a OYeHb KOPOTKHI IPOMEKYTOK BPEMEHU BCETO B HECKOJIBKO JECATUIETHH HE TIPOCTO
OTKpBLJIa HOBYIO 3Py B CPEACTBAX CBSI3U, HO LIEJIMKOM U IOJHOCTBIO MEPEBEPHYIA 00Iee MHEHHE O
CBOMX BO3MOXKHOCTSIX.

C nosiBneHneM MOOMITBHBIX TeNE(POHOB PECYPCHI CBSA3HU BBILIUIM HA KAUECTBEHHO HOBBI YPOBEHb.

B Hameit paGore mpecienoBanach Li€lb, U3YYUTh BIMSHHE MOOWIBHBIX TeIe(pOHOB Ha
OpraHU3M 4YeJI0BeKa.

Jlnst 3Toro OBUIM MOCTABJIEHBI CIEAYIOIIME 33Jaud: a) U3YYUTh IOSIBIEHHUE MOOHIBHOTO
YCTPOMCTBA M 3JIEKTPOMArHUTHBIX MOJeH; 6) 0003HAYUTH BO3AEHUCTBHE COTOBOTO TeinedoHa Ha
OpraHu3M 4YeloBeKa; B) O003HAUUTh COBETHI IO O€30MAaCHOCTU MCIOJIB30BAaHUS MOOMIIBHBIX
TenedoHOB.

TenegoH B >KU3HU 4YeTIOBEKa CIY)KUT HE TOJBKO JUISl MEpelauyd TOJOCOBBIX COOOIIECHUH.
JlanHBIN ~ ammapaT  MOXET  OTHpaBisATh  MHPOpPMAIUIO, BBIXOAUTH B  MHTepHeT W
CUHXpOHU3UpoBaThcsl ¢ GPS-cranmmsamu 11 onpeneneHus koopauHar. JKu3Hb COBpPEMEHHBIX
moeit 6e3 coToBoro TenedoHa NpeACcTaBUTh OY€Hb TPYAHO.

HemanouncneHHble NPUIIOKEHUS, KOTOpPbIE YCTAHABJIMBAIOTCS Ha ammapar Onaroaaps
OTEpAIMOHHBIM CHUCTEMaM, JENalT Hally XU3Hb HamHoro Jerde. CoBpeMEHHBbIM MOOWIIBHBIN
TenedoH BBINOJIHSAET B cede cpa3y HECKOJNbKO (DYHKIIMH, KOTOPBIMU MBI HOJB3yEeMCSl MTOCTOSHHO.
Tenepon Moxker ObITH OyAMJIBHUKOM, (hoTOAanmapaTtoM, KOMIBIOTEPOM, JUYHBIM TPEHEPOM,
KOHCYJIBTAHTOM, JHETOJIOTOM.
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MoGwibHbli Tenedon mnosiBuiacs B 1947 romy, korma ¢upma «AT&T», a HMeHHO
NpUHAAJEKaBIIass €H ucclefoBaTeNnbCcKas Jlaboparopusi, B IEpBBIA pa3 mpuaymana M0
COTBOpEHHSI MOOMIJIBHOTO Tesie()OHa, KOTOPBIA YCTaHABIMBAJICS B aBToMOoOMIHN. Ero Bec cocraBisu
30-40 kmiorpamMmmos [2].

12 xaBMII pacronaraguchk Ha epeaHel naHenu, u3 Hux 10 uudpoBbIX U 1BE AJIs OTHPABKH
BBI30BA U IPEKpAIEHUs pa3roBopa. Y TaKOro ammapara He ObUIO AWCIUIES U JONOJHHUTENbHBIX
¢ynkuuid. EMxoctu akkymymnsTopa ObUIO JOCTaTOYHO JIMIIL Ha 35 MUHYT OOUIeHMSA, 3apsKaTh
annapar npuxoauiocsk 6ospiie 10 yacos.

Peskoe pazBuTue prlHKa MOOMIJIBHBIX TEJIe(POHOB, HACTHUTIIEE OOIIECTBO OKOJIO AECATH JIET
Ha3aJl, IPOJOJIKAETCS 10 CUX IIOP.

[Toaromy mromeit ozaboTtwina mpodieMa BO3ACUCTBHUS JJIEKTPOMArHUTHBIX BOJIH Ha
YeJI0BEYECKOE 3J0pOBbE. DTOT (PaKTOp UCCIENyeTCsl JaBHO, HO 3aTparuBaeT OYeHb Y3KUN KpYT JIHII,
B OOJIBIIMHCTBE CllyyaeB, pa0OTHUKOB KOHKPETHBIX paguocTaHuuii. Ha maHHBI MOMEHT Haii/ieHbI
CIOCOOBI JUIsl 3AIMThl YEJOBEKAa OT paJMallid, BbIBEJIEHbl MPHHLMIBI pabOThl Ul JIIOJCH,
HaxOJSIIUXCS HEMOAAIEKY OT CHIIBHOTO paJuallMOHHOTO U3ayueHus [3].

B coBpemMeHHOM MHpe Ha YenoBeKa OKa3bIBaeT BIUSHHE OOJBIIOE KOJIMYECTBO BPEIHBIX
M3IYyYCHUH M BEIIECTB, MOATOMY BBIICIUTh KOHKPETHOE HETAaTHMBHOE BO3ACHCTBHE MOOWIBHOTO
TenedoHa Ha CaMOYyBCTBHE Y€JIOBEKA JOBOJIBHO 3aTPYAHUTEIBHO.

WznydyeHne coOTOBBIX TeneOHOB TpPaBMUPYET YYacTKH MO3ra, OTBETCTBEHHBIC 3a
3allOMMHaHUe MH(OpPMAIMH, CIOCOOHOCTh O0yUYEHHMsI, U MEepEeMEIlEHUE YeI0BeKa B IIPOCTPAHCTBE.
VYdeHbIe TPOBENN UCCIICAOBAHUS, OMPEICIIAIONINE BIUSHIE H3TydeHHsI MOOMIBHOTO YCTPOMCTBA Ha
KpbIC B Bo3pacte oT 12 1o 26 Henenb, B JaHHBIM MEPUOJ UX MO3I HaXOAMUTCA HA TOM K€ JdTalle
pa3BUTHA, YTO U MO3T MOAPOCTKOB. Ilo mcTeueHuro mepuona HUCCIENOBAaHUS YUEHbIE BBISIBUIM
00JIbIII0E KOJIMYECTBO MEPTBBIX KJIETOK MO3ra Yy KpPbIC, MOABEPTLIMXCS U3ITY4YEHUIO. AHAJIOTMYHOE
CTPOEHHE MO3ra KPBICHI 110 OTHOILEHHUIO K YEJIOBEUECKOMY JA€T OCHOBAaHHUSA IJI YYEHBIX, YTOOBI
IPENOI0XKUTh, YTO MOOMIIBHBIN TeNe(OH MOXKET OKa3aTh 110100HOE BIMSIHUE HA JTIO/IEH.

[Tpu onpoce cTyIeHTOB OBUIH TIOCTABIICHBI CIICAYIOIHE BOTIPOCHI:

50545 -
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30% O NonoeHbIe BonK
25% 1
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10%% |
5% 4 0 Hukakoi
D%_- T T T T T rl'

Pucynok 1 - Kakoe Bo3nielicTBue oka3zpiBaeT MOOMIIbHBIN TeleQOH Ha yernoBeka?

[Ipu paccmoTpeHnn auarpamMmbl ObUIO BBISBIEHO, YTO 27% He NOTaJbIBalOTCs 00 OMacHOM
BJIMSIHUU TeJle)OHA Ha OPTaHU3M.
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Pucynoxk 2 - Kakumu ¢pynkimsmu Tenedona Bel nonbp3yerech yaie Bcero?

Ilo oTBeTaM Ha JaHHBIA BOIPOC MOXHO CHEJIaTh BBIBOJ, YTO TeJIE(POH HUCIOIB3YeTCs IS
pa3sHooOpa3HbIX wened. M 3To ompaBIaHHO, Belb B OJHOM YCTPOWMCTBE COBMEMICHBI (DYHKITHH
HECKOJIbKUX, HO JJIl COXPaHEHUsI CBOETO 370POBbS, JIyUllle IPUMEHSTh €r0 TOJIBKO JJIs1 3BOHKOB.

[lo pesynpTaram OTBETOB Ha BONpoC «CKOJBKO BPEMEHU Bbl TPaTUTE HAa Pa3roBOPHI 110
TenedoHy 3a JEHb?» BBUICHUIOCh, YTO OKOJO IIOJOBHHBI ONPOILICHHBIX CTYAEHTOB YAEISIOT
pas3roBopam Io Teae(oHy TOBOJIBHO MPOIODKUTEIBHOE BPEMSI.
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Pucynoxk 3 - I'ie yarie Bcero Bsl Hocute MOOMIIBHBIN TenedoH?

[Ipu ananu3e OTBETOB YCTAHOBJIEHO, YTO 3HAYUTENbHAS YaCTh CTYJCHTOB HOCUT Tele(OH B
HETOCPEACTBEHHOW Onm3ocTu K Teny. MmeanbHbIM BapuaHTOM [jIsi HOIICHHS, SIBIETCS Oojee
OT/IaJIEHHOE MECTO, HAallpUMeEp, CyMKa.

Ha uro oOparuTe BHUMaHuE npu BbiOOpe TenedoHa?

Jlns Hayana mOWHTepecylWTech, KakuM ypoBHeM SAR o0iamaer, BBIOpaHHBIN JeBalic.
JlaHHBIM TIOKa3aTeieM HU3MEPSAIOT BEIMYMHY BPEIHOTO BO3JCHCTBUS COTOBBIX TEJIEPOHOB Ha
yenoBeka. OHO J0MKHO ObITh B mpenenax oT 0,28 mo 1,5 Br/kr. Uem nuxe 3Hauenne SAR, tem
MeHbI1e TeraedoH OyaeT u3IydaTh.

Taxxe HeoOXoIMMO MPOBEpUTH Oaraperd Ha Hamuuue 3HakKa Pocrecta, eciau TakoBOMH
MPUCYTCTBYET, TO TejedoH IMpoulesl cepTU(UKALNIO U COOTBETCTBYeT HopmaMm. Ho naxe
cepTU(UIIMPOBAHHBIE YCTPOWCTBA MOTYT OBITH OMACHBI JJIsi 3/J0POBbS, €CIHH YAENATh MHOTO
BPEMEHU JIEBANCY.

Oco0eHHO BpeAHO BO3JEHCTBUE 3JIEKTPOMATHUTHOTO HW3IyYeHUS A1 MIIQAIIEH TPYIIbI
HaceneHus. Mo3r peO€HKa MOrIoNaeT 3HAYUTENHHO OOJIbIIE W3IIYYCHHS, YeM MO3T B3POCIIOTO
YeJloBeKa.
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Hcxons w3 pe3yabTaToB MCCIEIOBAHUS, MOXKHO HPUHTH K BBIBOAY, YTO COBPEMEHHOMY
YEJIOBEKY TPYAHO OOXOIUTHCS 0e3 MOOMIBHOTO TenedoHa, ¥ MHOTHE W3 HAC €ro HMCIHOJIb3YIOT
JOCTaTOYHO TMPOJIOJKUTEIBHOE BpeMsi B Te4YeHHE AHS. A Bc€ 3TO BeNET K HApYIICHUIO CHa,
HApYIICHUIO ICUXUKH, 3BYKOBBIM TAJLTIONMHANUAM, K IOCTOSHHOMY OECIOKOHCTBY MO TOBOIY
OTCYTCTBUS TenedoHa.

Mpbl He mpu3bIBacM ceifyac OTKa3aThCsi OT COTOBOrO TesiedOoHa, HO MbI CUHTAEM, YTO
HEOOXO/IMMO paccKa3blBaTh U OOBSCHATH pedATam, pOIUTENSM, YTO Takas MpodiieMa «COTOBBIN
TeneOH — BpeJl 3/10POBBIO» — 3TO PEATbHOCTD, H KaKABIM U3 HAC MOXET MPUHSATH IPOCTHIE MEPHI
MPEJOCTOPOKHOCTH JUISL COXPAHEHHS CBOETO OECLIEHHOTO M IPAroleHHOTO 3/10POBbSI.

[TosTOMYy OCHOBHBIM M TIOXKaIyH, EIMHCTBEHHBIM Ha CETOHALIHUN JEHb OCTaeTCs
HEO0XOAUMOCTh KOHTPOJIA U COOJIOZCHUSI PEKOMEHJAIM 110 MPaBUIBHOCTH BBIOOPA, IO BPEMEHHU
OOIIEHHUS, 110 KyJIBTYPE HCIIOIB30BAHMUS COTOBBIX TEIe()OHOB

CHmCcoK MCHONB30BaHHBIX UCTOYHUKOB M JIUTEPATyPhI
1. I'myes FO.I1., 'mueB 1O.}O. Bnusinue 31eKTpOMarHUTHBIX MOJIEH HA 3I0POBbE YelloBeKa /
Ananmutuyeckuii 0030p. Cepust «9xosorusi», Beim. 52. — HoBocubupck, 1999. —C. 12 — 26.
2. 3aiiueBa B. «Yposenb 6e3omacHocTH»/ «31m0poBbe Aereit» Nel,2008- ¢.24-27.

3ATPSABHEHUE OKPYKAIOIIEN CPE/IbI PATMOAKTUBHBIMHA BEIIIECTBAMM
3aeB A.IO. - ctyaent, Kaaun A.1O. — k.c.-X.H., 101leHT

®I'bOY BO «Aunraiickuii rocyiapcTBeHHbIN TexHU4Yeckuil yHusepcuret uM. M.M. [lonsynosa»
r. bapHayn

PagunoakTuBHOE 3arpsi3HEHHE — 9TO TAKOE 3arpsi3HEHHE OKPYIKaloIIel cpesibl, TP KOTOPOM
CTENEHb PAa3IMYHBIX PaJAMOAKTUBHBIX BEUIECTB MPEBBILIAET JOMYCTUMbIN YPOBEHb U HapyIllaeT BCe
YCTAQHOBJICHHbIE HOPMBI. PajuoakTUBHBIE 3arps3HEHUsT MOIYT OBbITh BbI3BaHbl Pa3IMUYHBIMU
UCTOYHUKAaMU. W3 caMmblX OCHOBHBIX CTOMUT BBIJCJIUTH: MPUPOJHYIO PaTUOAKTHUBHOCTH, YTO
ABIISICTCA  €CTECTBEHHBIM (DAKTOpPOM, a TakKe KOCMHMYECKHE M3JIyueHHUs; IIOMUMO 3TOrO
paZMoaKTUBHOE 3arpsi3HEHUE MOXKET ObITh 00YCJIOBIEHO M yesoBedeckuM (axtopom. IIpumepom
MOJKET TOCIYKUTh TECTHPOBAHHWE DPA3UYHBIX SIEPHBIX OOEroJIOBOK, KaK B MHPHBIX, TaK U B
BOCHHBIX LIEJISX; pA3JIU4YHbIE 0OBEKTHl aTOMHOM MPOMBIIIJIEHHOCTH U T.II.

Ha ceropnsmHuii eHb pa3nnyaioT TPU OCHOBHBIX BHJA PAaJUOAKTUBHOIO 3arpsi3HEHHUs, a
nMeHHo anbda(a), Oera(B) u ramma(y) 3arpssHeHuss. CaMbIM OMACHBIM MPU3HAETCS Y-U3TyUYEHUE,
TaKk Kak OHO MOXeET MPONTH Jjake uepe3 TOJCTBHIH KYCOK CBHMHIA, a OT O- U [- U3JIy4eHHI MOXXHO
3aropoanuTcs OOBIYHBIM KYCKOM OyMaru Ui paHepsl.

HauOonpuryto onacHocTb B MHpHOE BpeMsl HecyT B ce0e paJualMOHHBIE aBapHH,
MOCNIEACTBHUSL OT KOTOPBIX NMPAKTUYECKHM HEBO3MOXKHO Ipejacka3aTh. Ceiyac ¢ MaibIX JIET JI€TH
MOTYT Ha3BaTh CaMylo, TaK CKa3aTh, HOMYJSAPHYIO paJMallMOHHYIO aBapuio, KOTOpas OTpaszuiach
«3XOoM» Ha Becb 3emMHoW map. KoneuHo ke, 310 Kkaractpoda Ha YepHoObuibckoit ADC. B
pesyabTaTe JAHHOM aBapuM NPOM3OLIEN BBIOPOC B  OKPYXKAWOIIYI0 Cpely MHOXeCTBa
pPaZMOaKTUBHBIX BEIIECTB (M30TONOB ypaHa, IUIyTOHUS, LE3Usl U T.J.), YTO MPHUBEIO K IOJHOU
IBaKyalllu TaHHOM MECTHOCTH, HE TOBOPS YK€ 00 MHBIX CTPAIIHBIX MOCIeACTBUAX[1].

OcHOBHBIE 3arps3HSIONINE PaIMOAKTUBHBIE SJIEMEHTHI M UX KpaTKasi XapaKTepruCTHKa:

- Mon-131 (mepuon momypacnana - 8 CyTOK) - TaMMa- U GeTa-paIHoaKTHBHBI. BhI3biBaeT
pa3IMYHbIe MyTalluy;

- Crponmmii-90 (mepuon monypacnaga —28, 8 roma). CHIBHO OmMaceH ISl YKUBBIX
opranu3moB. HakannuBaetcs, B IepBy10 o4epe/ib, B KOCTHBIX TKaHSX;

- Uesuii-137(nepuon nomypacnana — 30 net). PaBHOMepHO pacripeienseTcsi B OpraHu3Me
Ha BCE TKaHU U OPraHbl;

- KobanbT-60 (mepuos nmonypacmnana - 5,3 roaa);
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- Awmepunuii-241(nepuoa noaypacnana - 433 rona)[2].

KoHe4YHO, TOMUMO HETaTUBHOIO IEWUCTBUSA, SAACPHAs YHEPreTHKA JOCTATOYHO IOJIE3HA MPHU
npaBwiIbHON €€ skcrulyarauuu. Ceiiuac Ha 3emiie HacuuTbiBaeTcs npuMepHo 450 saepHbIX
peakTopoB, KOTOphle obecrnieunBaroT 18% Bcell MUPOBOW 3JEKTPUUECKON SHEPrUM U MOTPEOIISAIOT
npumepHo 4000 T. mpupoaHoro ypaHa. OCHOBHBIM MCTOUYHHMKOM 3arpsi3HEHHUS NPU SKCILTyaTaluu
aTOMHBIX CTaHLUH, SBISETCA M30TOMN yriepoaa-14 u TpUTHUs, KOTOPbIE MOCTYNAIOT B aTMochepy
MOCJIE OYHMCTKH Ta30B CTaHIHMHU (UIbTpamMu. B OONbIIECH CTENeHHW OMaceH TPUTHIA, OH MOJAMEHSET
BOJIOPOJl B COCIUHEHUAX, COCTABISIOIIMX OOJIBLIYI0 YacTh MacChl >KMBBIX OpraHu3MoB. Tpuruit
HaKaIUIMBaeTCs, HE epepadaThIBasCh B MHUILEBBIX IETSIX, HCIYCKAeT -4acTHIIBI M IPEeBpaliaeTcs B
reJIni, OTYETO KJIETKH MyTHPYIOT HA TEHHOM YPOBHE.

BosaeiictBue paauanuu Ha opraHusM. B opraHusm desoBeKka paJMOaKTHBHBIE BELIECTBA
MOTYT ITONACTh:

- yepe3 JIbIXaTeNbHYI0 CUCTEMY BMECTE C BO31YXOM;

- yepe3 SMUICPMHUC WIH OIPOCTY KOXKY;

- Yepe3 CUCTEMY MUILEBAPEHMUS.

IToroku anbda-, OeTa- ¥ raMma - U3ITyYEHUH SBIISIOTCA CAMBIMM ONACHBIMU JUISL YeJIOBEKa.
OHH MOTyT, TaK CKa3aTh, CMEHUTh M3HAUYAJIbHYIO IIPOrPAMMY OpPIraHH3Ma, BbI3bIBAs U3MEHEHUS Ha
IeHHOM YpOBHE. YesnoBeK, MOJIyuYUBUIMHA /103y paJuallid, UCHBITHIBAET OOJbIINE MPOOIEMBI CO
310poBbeM. B nepByro ouepenp cTpaznaroT BCe OpPraHbl CUCTEMbI IUILEBAPEHUS, a TaKXKe HEpBHAs
CHUCTEMA U KpOBb. B mepBele k€ MUHYTHI paguanys HAaYMHAET CBOE BO3JEHCTBUE HA HOPMaJIbHbBIE
KJIETKM OpraHu3Ma 4YeJIOBEKa, BbI3bIBasl pPA3IMYHbIE IAaTOJOTMM U MyTalMH. A €clu KIETKU
HaXOJATCs ellle B Ipoliecce pa3BUTUs (Y MaJIEHbKUX JIeTeH, a 0cOOEHHO y Mmjoja B yTpoOe MaTepH),
panuansi BO3eCTBYeT Ha HUX 0oJiee aKTUBHO.

Ha naHHbBII MOMEHT caMbIM pPacHpOCTpaHEHHBIM 3a00JI€BaHUEM Y JIIOJEH, MOIY4YHMBIINX
703y pajuanuy, sBISETCs JTydeBas Oone3Hb. [Ipu maHHOM Hemyre B OpraHu3M MOTYT IOIaJaTh
pa3nuyHble MHQEKIUH, BbI3bIBAIOIINE OECIUIOne, 3JI0KaUeCTBEHHBIE OIYXOJIM U MHOIOE JpYyroe.
Haunbonee monBepkeHBl NEHCTBHIO paguialliv: JIETKHE, S3BIK, KOCTHAsl TKaHb, HAANIOYEYHUKH,
CIIFOHHBIE JKeJIe3bl, TUMO(U3, KOCTHBIA MO3T, XpPyCTAJIHK IJ1a3a, OJOBbIC U IIMTOBUIHA jKene3b[3].

Mepsl 3ammThl OKpysKaromen cpeasl. Ha ceronHsmHmnii 1eHb 0XpaHa OKPYKaIOIIEH Cpeibl
OT PaZlnOaKTUBHBIX 3arPA3HEHUN TPOU3BOIUTCS CIEAYIOIIUMU MEPAMU:

- HCII0JIb30BaHUEM IE€PEI0BOM TEXHOJIOTUH MPOU3BOJICTBA, KOTOPAsi YMEHBIIAET KOJIHMYECTBO
PaZMOaKTUBHBIX OTXO/I0B 10 MUHUMYMA;

-COBPEMEHHBIMU METOJJaMU XPaHEHUsI U SKCIUTyaTallii paJHOaKTUBHBIX OTXO0/10B;

- pa3NUYHBIMM MEpONpUATUSAMH M opranuzanueit C33 (caHuTapHO-3alMTHBIX 30H) U 3H
(30H HAOIOICHMS).

CaHnTapHO-3allUTHAs 30Ha — 3TO TEPPUTOPUS, PACIOJIOKEHHAsT BOKPYT NPENIPUATHS, Ha
KOTOPOM TIOJHOCTBIO 3aIlpeliacTCsl IMOCTPOMKA JKWIBIX 3JaHUM W Pa3IMYHBIX YUYPEXKICHHI,
0COOEHHO IIKOJ, HHCTUTYTOB U Jp.

3oHa HabOMIOAEHUS - TeppUTOpHs, MpuMbIKawIias Kk C33, Ha KOTOPOH YpOBEHb OOTydeHUS
HAaceJIeHUs MOXKET [JOCTUIaTh YCTAHOBJICHHOTO HpeJenia, YTO BBI3BIBAET HEOOXOJUMOCTD
MPOBEJICHHUS B HEil KOHTPOJIS paUaIllMOHHOM 00CTaHOBKHU[4].

BreiBoa: Ha naHHBIM MOMEHT paJliOaKTUBHOE 3arps3HEHHUE - 3TO OJHA U3 CaMbIX BaKHBIX U
CepbE3HBIX SKOJOrMueckux mnpodiem. EE pereHue mpu3BaHbl WCKATh HAIlM MOJIOJBIE YYEHBIE,
KOTOPBIM CTajla UHTEPECHA TEMA, TaK CKayKEM, HEBUIMMBIX JIy4eil BOKPYT Hac.

CrnucoK UCIOIb30BaHHBIX HCTOUHUKOB U JIUTEPATYPHI
1. Fireman [Onekrponnsiii pecypc] URL: https:/fireman.club/inseklodepia/radioaktivnoe-
zagryaznenie/ (nata oopamenus 12.03.19) — 3aronoBok ¢ skpaHa
2. Buxumenus [DneKTpOHHBIH pecypc] URL: https://ru.wikipedia.org/wiki/
PagunoakTuBHOe 3arpssHenue (nara odpamienus 12.03.19) - 3aronoBok ¢ skpaHa
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BJIUAHUE YEJIOBEKA HA YACTOTY BO3HUKHOBEHUS ITPUPOJHBIX YC
AxkartoBa MLK. — crynenT, 'onuaposa T.B. — cT. npenogaBarein

®OI'bOY BO «Aunraiickuil rocyaapcTBeHHbIN TexHnueckui yausepceuteT uM U.U. TlomsyHnoBa»
r. bapHayn

B HacTos1ee BpeMsi BO3HUKAET ropasio 0oJblle CTUXUNHHBIX O€ICTBUI, YeEM IPOUCXOIUIO
panblie. YacTele 3eMIIETPACCHMsI, W3BEPKEHUs BYJIKAHOB, HABOJHEHHUS — BCE 3TO BIIOJHE
HOpMaJbHO Ji1 Hamied IuiaHeTel. Ho denmoBek ToX€ BUHOBEH B OOpa3oBaHMM CTOJIb OINACHBIX
Yype3BbIUaiiHbIX cUTyaluil. PbIThe 11axT, 3arps3HeHne aTMoc(epsbl, UCTOIIEHUE PECYPCOB IIAHETHI -
9TH JIEHCTBUS YEJIOBEUECKOM EATEIbHOCTU OKa3bIBatOT OO0JIBIIIOE BIUSHUE HA TIOBEACHUE ITPUPO/IBI.

IIpocanku rpyHTa U sAEpHbIE MCIBITAHUS MOTYT BbI3BaThb JIOBOJBHO CHJIBHBIE
3emyieTpsceHus. BripyOka jiecoB HeceT 3a co00l MeHbllee MOTpeOIeHE Biaru pacTeHUsIMH, U3-3a
4ero ¢ rop CXOIUT ropasfo OoJiblie BOJbI, 3aTOMJISASA ONM3JIeXKale TOpoAa U Mocenku. Briopocsl
MIapHUKOBBIX I'a30B B aTMocdepy - Ha NPAMYIO BIMSIOT Ha riobanpHoe norervieHue. Koropoe, B
CBOIO OYepe/lb, BBI3bIBAET MHOI'OYUCIIEHHBIE NPHUPOJHBIE KaTacTpo(bl — yparaHbl, HaBOJHEHMUS,
IyHaMH. BpIBOI KaHanM3alMOHHBIX TPYO B pEKM 3arps3HAET BOJIY, MHOTHE BHIBI PBIO
[I0JIBEPratoTCs BHIMMPAHHMIO, & JIFOJU MOTYT 3apa3uThCsl pa3InYHbIMU UH(EKIMOHHBIMU O0JIE3HAMH,
ynotpe0muss ee [1].

Ecnu yenoBek He Y4YMTBHIBAET KOJIOTMYECKHE B3aUMOJEHUCTBUS CO CBOEH JESTENbHOCTHIO,
Hapylaer paboTy TEXHOJIOTUH, MpPeJHA3HAYEHHbIX Ul 3allUThl 00BEKTOB MPUPOJBI, TO BCE 3TO
IPUBOANUT K YCWJIEHHMIO NMPUPOIHBIX KaracTpod. HekoTopsle M3 Takux B3auMOJEHCTBHIA MOIYT
MIPUBECTH K 00Opa30BaHUSM SBJIEHUHN Ha TEPPUTOPUIX HE CBOMCTBEHHBIX Uit HUX. Ho, 61aro, 3To He
MPUBOAUT K 00pa30BaHMIO HE BCTPEUAIOIINXCS paHee CTUXUMHBIX O€ICTBUH.

HaBonHenue, 3emierpsiceHue, yparaH, TaiyH, U3BEpKEHHE BYJIKaHa - BCE 3TU SBJICHUS
ObUIN CO37]aHbI IPUPOJOH, U 0e3 HUX ObLI OBl HapyIIeH 3Kojoruyeckuit muki. Hanpumep, 6epera,
HaJ KOTOPBIMHU MPOXOAST TalQyHbl, MOIVIM OBITH COBEPUIEHHO OE€3KU3HEHHbIMH, TaK Kak
MOJIBEPKEHBI 3acyxe. braronmaps u3Bep)KeHMIO BylkaHa be3bIMSHHOro, 03epo 000raTUiIOCh
MHO’KECTBOM COJIEH, a KOJIMYECTBO KPACHOW PBIOBI BO3POCIIO B TpH pasa[2].

EctecTBeHHO, /Ul YelOBEKa OHU SIBJIAIOTCS CTUXMWHBIMU O€ICTBHAMH, TaK Kak HeCyT 3a
co00if Moporo HeoOpaTUMbIe TIOCTIEACTBHUSI 1 MHOTOUNCIIEHHbIE YelloBeUYeCcKue KepTBbl. HekoTopbie
U3 HUX TOYTH HEBO3MOXHO IpeJcKa3aTh. VM OOJNBIIMHCTBO TaKMX HPUPOAHBIX SBICHUNA HENb3s
MIPEIOTBPATUTH YETIOBEUECKUMHU CUIIAMHU.

Jns Toro 4toObl M30€XaTh IMOTEPh, JIOASIM HYKHO KaK MOXHO TIIAaTelbHEe H3ydaTb
BO3HMKHOBEHHE M TIOBEIE€HUE MNpUPOAHBIX KartacTpod. Ilonmp3oBaThCs BCEMH H3BECTHBIMU
TEXHOJIOTHYECKUMHU CIIOCOOaMU  TNPeNOTBpAIleHUs] 4pe3BblUalHBIX cUTyauuid. Hampumep, Bo
n30exaHne HABOJHEHUM JIOOU CTPOAT IUIOTUHBL. HO M 3TO 3adacTyro MOXET HpPHUBECTH K
npupoaHoit katactpode. Tak, 12 mapra 1928 rona B ropoae Cenr-@peHcuc oOpymmiach MioTHHA,
IIOTOK BOJIbI KOTOPOH, ¢ OEIIEHON CKOPOCTBhIO MPOHECCS 10 KaHbOHY, CMETasi BCE HAa CBOEM ITyTH.
Crena Bozbl BeIcOTON 40 METPOB CHECIIA 3JIEKTPOCTAHLINIO, HAXOAUBIIYIOCS B 25 KMJIOMETpaxX HUXKE
nmo TteueHnro. B pesynprate 80-KMIoMeTpoBas JOJMHA OKAa3ajlach IOJHOCTBIO 3aTOIJICHHOM.
KeprBamu katactpods! cramu okoso 600 yenosex [3].

Taxke crnegyer M300pecTH TEXHOJOTMM, C IIOMOILBIO KOTOPBIX TMPEAYNPEXKICHHE O
BO3MOKHOW OIACHOCTH, ITOYTH Cpa3y ke J0XOAUII0 ObI 10 HACETICHUS HaXOAAIIerocs B 30HE PUCKA.
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http://ecology-of.ru/eko-razdel/radioaktivnoe-zagryaznenie-nevidimoe-i-smertelnoe/
http://ecology-of.ru/eko-razdel/radioaktivnoe-zagryaznenie-nevidimoe-i-smertelnoe/
https://studbooks.net/871924/ekologiya/ohrana_okruzhayuschey_sredy_radioaktivnyh_zagryazneniy
https://studbooks.net/871924/ekologiya/ohrana_okruzhayuschey_sredy_radioaktivnyh_zagryazneniy

W camoe rinaBHOE, HYHO YUMTHIBATh, YTO BIMSHUE YEJIOBEYECKON IEATEIBHOCTH HA KOJIMYECTBO U
CUJIy TPUPOIHBIX OCICTBHII — HECOMHEHHO BEIMKO. UYeM MEHbIIEe YelOBEeK 3a00THUTCS 00
OKpy>Karomien cpene, TeM Ooiiblie 00pa3zyercss BpeAslMX HE TOJIBKO YeJIOBEKY, HO M CaMoOii
MPUPOE SBJICHUI.

3eMyIeTpsiCeHUsl CIOCOOHBI pa30yAWTh CISIIIUE BYJKAHBI, JIMOO 3aCTaBUTh H3BEPraTbCs
3aryxatomue. YacTtble H3BEp)KEHUs BYJIKAHOB MOTYT IMPUBECTH K BBITOPAHHUIO JIECOB WIIU
BBICBIXaHUIO peK. JpIM OT mokapa 3arpsi3HseT arMocdepy, YTO MPHBOAUT K TIJIOOATBHOMY
MOTEIJICHUIO, KOTOpOE, B CBOIO OdYepelb, O0pa3yeT MHOTOYMCIEHHBbIE HaBOAHEeHHs. Tak ke,
3arpsi3HEHUE aTMOC(Eephl MEHSET JIaBICHUE BETPOB, YTO 00pa3yeT yparaHsl. 3aTeM yparanbl MOTYT
nepepacTy B cMepy, TailyH UM TPOIMUECKUA [TUKIIOH.

Bce B HameM Mupe B3aMMOCBSA3aHO M LMKJIMYHO. Vcronb3ys Bce aapbl NPUPOJbI, B3aMEH
HAJ0 BOCCO3[aBaTh XOTs Obl MOJOBHHY M3 HHUX. Belb TOJIBKO Tak JIOAM HE MOTYOST POTHYIO
IUTaHETY, a OHA, B CBOIO ouepeib, He moryout ux. [loaTomy, eciam yenmoBeueckas AEATEIbHOCTD
MOHECeT 3a COOO0M KaK MOXHO MEHBIIHUNA Bpel JUIsl MPUPOABI, TO M JUIsl 4eJI0BeuecTBa 3TO OyneT
OTPOMHBIM IUTIOCOM. Benp puck o00pa3oBaHusi HENpPEABHICHHBIX CTHUXUHHBIX OeacTBUI
3HAYUTENILHO YMEHBIIUTCS. A JII0JU, KaK U BCs IUIaHeTa, OyAyT MEeHee MOJBEP>KEHbI PUCKY TUOeu
B pe3yJIbTaTe pa3pyLIUTEIbHBIX IPUPOIHBIX SBICHUI.

CHHCcoK UCTIOIH30BAaHHBIX HCTOYHUKOB U JINTEPATYPHI
1. UpesBblvaiinas CUTYyaLUs [DneKTpoHHbIN pecypc]. - Pexum nocryna:
https://ru.wikipedia.org.— 3aryiaBue ¢ SKpaHa.
2. Upe3BpluaiiHple CUTyallud MPUPOAHOTO  XapakTepa: BUAbl U  KiIacCUPUKALUS
[DnexTponHbIi pecypc]. — Pexxum noctyna: https://fireman.club. — 3arnaBue ¢ skpana.
3. IlocnencTBuss mpopbiBa IUIOTHH [DNEKTpOHHBIH pecypc]. — Pexum nmocryna:

https://dni.ru. — 3arnaBue ¢ 3kpaHa.

OPI'AHM3ALNUA MUHU ITPAYEYHBIX B CEPBUCHBIX HEHTPAX
HNBanos B.B - crynenT, Koduesa JI.B. — K.c.-X.H., 1O0LeHT

OI'BOY BO «Anraiickuii rocy1apcTBEHHBIN arpapHbIii YHUBEPCUTET»
r. bapuayn

Pa3zButue Hay4HO-TEXHMYECKOIO Iporpecca, mpeodpa3zoBaHus B cdepe MPOM3BOJICTBA Ha
COBPEMEHHBIX NMPOMBIIUIEHHBIX NPEANPUATUAX HapsLy ¢ IPOYMMHM BBIIBUTAIOT Ha MEpPEeIHUN MIaH
3ajjayy ONTHMAJIBHOTO pelleHusl Bompoca oOecreueHuss Oe30MacHOCTH paboThl JoJed Ha
IIPOM3BOJICTBE, B TOM YHCJIE U ITyTEM 00€CIIEUeHHs! CTIEIUAIbHOM OBl 1JIs 3alIUThl YEIOBEKa OT
BPEIHBIX BO3JECUCTBUI IPOU3BOJACTBEHHON CPEBI.

[IpoGnema ueneHanpaBIE€HHOTO YIYYIIEHHS AacCOPTUMEHTAa M KauecTBa CHEIHaIbHOMN
OJICK/bl, B COBPEMEHHBIX YCIIOBHMSX XO3SMCTBOBaHUS HMeeT 0co0yio0 BakHOCTh. CpencTBa
WMHVBUAYAJIBHOHN 3aIIMTHI 3aHUMAIOT 0CO00€ MECTO B KOMILIEKCE MEPOIPUITHI MO 00EeCTIEYeHUIO
0e30macHOCTH Tpy/ia paboTaroIUX U MPOoPUIAKTHKY pod3adoneBanuii [1].

K uncny mmpoko npumensiembix CU3 oTHOCHUTCA cnienyaibHas oJeX/1a, KOTopasl sBIIseTCs
OJTHUM U3 HEOOXOJUMBIX YCIOBHHM CHW)KEHHUS BO3JICHCTBHMS Ha YellOBeKa OMACHBIX M BPEIHBIX
MPOM3BOJICTBEHHBIX (DAKTOPOB M COXPAHEHUS €ro BHICOKOM PabOTOCIIOCOOHOCTH U 3710pOBbs[2].

Opranms3anms  yxoAa 3a CHENUAJBHOH OeXKIA0H B YCJIOBHIX AaBTOCEPBHCA
OpuuM u3 HauOojiee BaXXKHBIX BOMPOCOB KOMIUIEKCHOM ONTHUMHU3ALMU TPOU3BOJICTBEHHBIX
IPOIIECCOB B aBTOMOOWJIBHBIX CEPBHUCHBIX IIEHTPax SBISETCS BONPOC COATaHCHPOBAHHOIO
(GYHKIIMOHMPOBAHUS HJIEMEHTOB CHUCTEMBl «YEJIOBEK — YCIIOBUSI Tpylda — OOBEKT Tpyna», B
KOTOPOHM CYILECTBEHHAs! POJIb OTBOJAUTCS OJEXKAE YEJIOBEKa, CIIOCOOHON HE TOJIBKO 3((EKTUBHO
3alUIIATh €r0 OT IPOU3BOJCTBEHHBIX BPEIHOCTEH, HO U 0OecrednBaTh MAKCUMAIIbHBIN KOMQOPT.
Heo0XxoauMoCTh  MOMCKOBBIX ~HCCIENOBAaHMA 1O CO3[JaHMIO  AJalTUPOBAaHHBIX BapUAHTOB
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https://ru.wikipedia.org/wiki/%D0%A7%D1%80%D0%B5%D0%B7%D0%B2%D1%8B%D1%87%D0%B0%D0%B9%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%82%D1%83%D0%B0%D1%86%D0%B8%D1%8F
https://fireman.club/statyi-polzovateley/chrezvyichaynyie-situatsii-prirodnogo-proishozhdeniya-vidyi-i-klassifikatsiya/
https://dni.ru/incidents/2017/2/15/361567.html

CHELHUAIbHOM  ONEXIObl C  YJAYUYIIEHHBIMH  [MAapaMETPUUYECKUMU  XapaKTEPUCTUKAMHU  JUIsS
aBTOMOOMJIBHON TNPOMBIIIEHHOCTH OOYyCIIOBIeHa crenu(uKoN YCIOBUH €€ SKCIUlyaTallud B
JAHHOW  OTpaciiid, TEXHUYECKMMHU IIapaMeTpaMHM HOBBIX COBPEMEHHBIX MAaTepuaioB U
MHTeHCUpUKauen Tpyna pabounx Ha COBPEMEHHBIX MPEANPUATHIX.

ABTOMOOWJIbHBIE CEPBUCHBIC IICHTPHI OKA3BIBAIOT IIUPOKUI CHEKTP YCIYT MO PEMOHTY H
CEpBUCHOMY 00CITY>KHBAaHUIO aBTOMOOUIICH:

Texauveckoe 00CTyKUBaHHUE Pemont JIBC * Pemont KIIIT u AKIIITI
KomnprorepHas n1uarnoctuka [TpoMbIBKa HHXKEKTOpPA U HACOC-POPCYHOK
PeMoHT 351ekTpoobopynoBanus OO6cmyKMBaHUE CUCTEMBI

VYcTaHOBKa IOIIOJIHUTEIBHOTO KOHJIULIUOHUPOBAHUS

o0opynoBaHus MansipHO-Ky30BHOM PEMOHT
JInarsocTUka ¥ peMOHT XOJ0BOM 4acTu 3amMeHa aBTOCTEKOJI

[IpoBepka u peryimpoBKa yriioB YCTAHOBKH [InHOMOHTaX

KoJec (Cxo/a-pa3Bai)

ObecnieueHne CrenoAeKAONH MPOU3BOIUTCS B 3aBUCUMOCTH OT BHJIa BBINOJIHSAEMBIX padoT.
CrekTp BBIMIOJIHAEMBIX pa0bOT B KPYMHBIX aBTOCEPBUCAX OYEHb MIMPOK. PabGoOThI mpoBoASTCS IpU
B3aMMOJICHCTBHH C PA3THYHBIMU BPEIHOCTSIMH.

Bpennsie BemectBa Hopmupytotcs cormacHo ['OCT 12.0.007 - 99. OcHoBHBIMHU
MCTOYHHMKAMHU BBIJCNICHHS] BPEAHBIX BemecTB Ha ydactke TO u TP sBusroTcs: mapbl TOIUIMBA U
CMa304HbIX MaTepranoB( Tabil).

Tabmuua 1 - IlpegenbHO AOMYCTHMbIE 3HAYCHHS KOHIIGHTPALMM BPEIHBIX BEIIECTB B
BO3ayXxe paboueii 30HbI yyactka TO u TP

[IpenenbHO AoMycTUMAS Knacc
HaumeHnoBaHnue BpeIHBIX BEIIECTB
KOHIIEHTpAIsI, MT/M3 OTMacHOCTH
Oxkwucnel a30Ta 5 2
(mepecuer Ha N205)( mapsb)
[Taps! 1H3eIbHOTO TOIINBA 9 3
[Tapel 5KCIUTYTallMOHHBIX KUJKOCTEN 5 3
AJpaerunsl 5 2
Oxkwuch yriepoaa (mapsl) 20 4
Enxue menoun
0,5 2
(p-pet B epecuere Ha NaOH)
beH3uH TOmIMBHBIN
100 2

(B mepecuere Ha C)

BermectBa ¢ KOTOPBIMU MPUXOAUTCS KOHTAaKTUPOBATh PAOOTHUKY B MPOLIECCE BBIMOJIHEHUS
TPYJOBBIX OINEPALNI HE TOJIBKO OCAX/IAI0TCS Ha OJIeXK 1€, HO U CHIIBHO 3arps3HSIOT e€.

Cornacno Ilpukasy MunsnpaBcoupa3sutus Poccuu ot 01.06.2009 r. Ne290n" O6
YTBEPXKICHUN MEXOTpaciaeBbIX TMpaBUil 0O0ECHeYeHUs] PAOOTHUKOB CIECIHAIBHONW OJEKIOMU,
CIEeUANbHOM 00YBBIO M IPYTUMH CPEICTBAMH MHAMBUIYANbHOM 3amuThl", a Takke cT. 221 TK PO,
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CTUPKY, XUMYUCTKY U PEMOHT CIEIOJICK bl Pa00TONaTeNb JOKEH OCYIIECTBIATh 32 COOCTBEHHBIN
CUeT.

B ycrnoBusix KOHKYpEeHTHOH OOphOBI 1000 MPEUMYIIECTBO MOXKET OKa3aThCs IS
NPEeANpUATH pellaloluM. YIIydllleHHe KadecTBa MPOAYKIHH W YCIyr Juisi OOJBIIMHCTBA
KOMIIaHUH — [IOKa3aTelb TOr0, YTO PYKOBOAMUTENL CEPHE3HO OTHOCUTCS K CBOeMY zeiy. M B nenom
psge cdep BecbMa JIOTMYHBIM IIIArOM JUISl pa3BUTHUS OW3HECA OKAa3bIBAETCSl OpraHU3allus
COOCTBEHHOW TPaYeyHOM.

Yxon 3a yHudopMOH M CHEUOASKIOW COBPEMEHHOrO Mpeanpustus Tpedyer
KBaJM(HUIIMPOBAHHOTO IMOAXOJa K TEXHOJOTHMH CTUPKH C YYE€TOM CIeHU(HUKH 3arpsi3HeHuil. B
HACTOAIIMNA MOMEHT JOCTaTOYHO CJIOKHO HAWTH MpaydyeyHyIo-apTHEpa, KOTOpas CMOXET
MPEJOCTaBUTh KBATH(PHUIMPOBAHHBIN MOAXO/ MPH CTUPKE MHOTHX CIEHU(PUUECKUX 3arps3HEHUN U
COXPAHUTH MIPU STOM U3JIETHUS HA MAKCUMAJIBHO MPOJIOJKUTENbHBIN CPOK.

Hanuuue e coOCTBEHHOH ITpaueyHON Ha MPEANPUATUHN NIPEAOCTABISET OJHBIM KOHTPOJIb
TEXHOJIOTUU CTUPKHU Oesbsi, CHUKEHHE Opaka, UCKIIOYEHHE 3aTpaT Ha JIOTUCTUKY U COKpalIeHHE
neproja 000paunuBaeMOCTH H3ICIUH.

3auacTyi0 ce0eCTOMMOCTh CTHPKH CIELOACKIbl B pa3bl JEIIeBlIE CTOUMOCTH CTUPKU B
KOMMEPUECKOH IPayeyHoil, I03TOMY KallUTAJIOBIOKEHUS B IPAYEUHYIO OKYISTCS OUYEHb OBICTPO.

Opranuzanus mnpadedyHoil TpeOyeT MpoBEeNEHHUs psiia pacyeToB C ILENbI0 ONpeAeseHUs
HEOOXOIUMOW  MOITHOCTH  OOOpyAOBaHWsS, IUIONIAJAM TOMEIICHHUS ©  IOTPEOHOCTH B
SHEPTrOHOCUTEIISX.

Opranuzaiys COOCTBEHHOM IIpadyedHOM, IIPeXJe BCEro HKOHOMHYECKH BBITOJHA. B
YaCTHOCTH, 3aTpaThl CHIDKAIOTCA Onarojaps TOMY, YTO HE MPUXOIUTCS TMOKYINaTh 3alacHble
KOMIUIEKTBI OJIeX/Ibl, KaK 3TO BCErjJa MPUXOAMUTCS JeNaTh JJI1 3aMEHbl ()OPMBI, HaXOJsIIeHcs B
CTHpKe B CTOpoHHUX ¢upmax. I[Ipu sToM, MeXIy NpPoOUYUM, OHKOHOMATCA CPEACTBA Ha
TPAHCHOPTHPOBKY O€Jbsl, YTO BO MHOTHX KOMIIAHHSIX TOXKE€ CTAHOBUTCS HEMAaJIOBAXHOW CTaThEH
pacxooB.

Cepbe3HOEe NPEUMYILECTBO COOCTBEHHOM Ipau€yHOM — KadecTBO CTHUPKH, KOTOpPOE
o0ecreurnBaeT COOTBETCTBHE O€Jbsi M CIELOACKAbl CAMBIM CTPOTUM CaHUTAPHO-TUTUEHUYECKUM
tpeboBanusiM COC. BO3MOKHOCTh CAMOCTOSITEIILHO BBIOUPATH PEKUM CTUPKHU M €€ HHTCHCUBHOCTH
C YYETOM TKaHM U BHJIA 3arpsI3HEHUI, TPAMOTHOE UCIIOJIb30BAHUE COBPEMEHHON TEXHUKH MPUBOJST
K CYILIECTBEHHOMY YBEJIMYEHHUIO CPOKa CIIYKObI OJJHOTO KOMILJIEKTa YHU(DOPMBI U 3PPEKTUBHOCTH
BCErO IpoLecca.

Crnucok UCnoIb30BaHHBIX HCTOUHUKOB U JIUTEPATYPhI
1. PomanoB B.E. CucreMHbIil MOAXOM K TNPOEKTUPOBAHUIO CIEUUATBHOW OJEXKAbl.- M.:
Jlerkas v numeBas mpomeinieHHOCTh, 1981, 128c¢.
2. Yy6apoBa 3.C. MeToapl OIEHKM KauecTBa CHENUATBHOM  OOSKIOB. — M.:
JlernpomObITH31aT, 1988.- 160cC.

OHEHKA COCTOSIHUA ATMOC®EPHOI'O BO31YXA HA TEPPUTOPUHA
NHAYCTPUAJIBHOI'O PAUOHA I'OPOJIA BAPHAVYJIA

®pank H.C. — ctyaent, 'onuaposa T.B. — cT. npenogasaren

OI'bOY BO «AnTaiickuii rocy1TapCTBEHHbBIN TeXHUYeCKUu yHuBepcuteT uM. M.1. [TonzyHoBa»
r. bapnayn

Kak ObI yacTO MBI HE TOBOPUIIA O BAX)KHOCTU YUCTOTHI aTMOC(bCpHOFO BO3yXa, HO 3a0bIBacM
0 TOM, YTO NEPHUOAHNYCCKU HYKXHO CJIICAUTH 3a YPOBHEM 3arpsA3HCHHA U CTAPaTbCAd HEC yXyAIIAaThb
COCTOAHHEC Opr)KaIOIJ_ICﬁ Cpcabl. Huzkuit YPOBCHb YHUCTOTHI aTMOC(I)CpHOFO BO3yXa MPUBOJUT K
O6paSOBaHI/IIO O30HOBBIX JOBIPp W IOABJICHHUIO KHCJIIOTHBIX )IO)K,ZI@IZ. BzanmooTtHOMIICHNE MCXKIOY
YCIOBCKOM H HpHpOﬂOﬁ, HU3MCHAKOT KaK CaMOro 4YcCJjiOBCKa, TaKk MU Cpeay cCro obutanus. B
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COBPEMEHHBIX YCIOBMSX, BaXXHbIM SIBJIIETCS OLIEHKA COCTOSIHMSI OKpY’)Kalolled Cpensl.
buonornyeckne MeToAbl OLEHKH COCTOSHHMS OKpPY)KAIOLIeW Hac NPHUPOJbl BXOIAT B CUCTEMY
HKOJIOTUYECKOTO MOHHUTOpHHTra (HabmromeHus). B 93Toif crarbe MbI, HpU TMOMOLIM METO/A
JMXEHOUJMKALUK, OLEHUM YPOBEHb 3arpsA3HEHUs aTMOC(QEpPHOro BO3[yXa Ha TEPPUTOPHUU
NunyctpuansHOro paiioHa ropona bapHayia. JIMXEHOMHIUKAaLMS — 3TO ONPENEICHUE KadecTBa
aTMOC(EpHOr0 BO3JlyXa C TOMOIIBID JHIIAHHKKOB. Ho dYrto Takoe mmmaiHuuku? CToUT
MO3HAKOMHUTBCS C 3TUM HEMHOTO TOJIpoOHee.

JIumaiiHukH — cBoeoOpa3Has IpyNNa >KUBBIX OPraHU3MOB, TEJIO KOTOPBIX 00pa3oBaHO
IBYMsI OpraHM3MaMH — TpPUOOM W BOAOPOCIBIO, Haxoasmmmcs B cumOuose [1]. OHu mmpoko
UCIOJb3YIOTCS B CHCTEME SKOJIOTMYECKOr0 MOHHMTOPHHIA, BO3pacTarouias ypOaHu3alus He
IIPUBOJUT K IIOJHOMY MCYE3HOBEHMIO JIMIIAHUKOB, a X BUAOBOM COCTaB U JUHAMHMKA U3MEHEHUN
MOTYT HCIIOJIb30BaThCsl KaK II0Ka3aTellb M3MEHEHUH 3arpsi3HEHMs] OKpPY)KaloLlel cpemsl.
JlumaitHuky Ype3BbIYaiiHO pa3sHOOOPa3HBI IO CBOEMY BHEIIHEMY BHIY. WX Tamnomsbi(Tena) ObIBatoOT
camoil pasHooOpa3HO# (opMBl, pazMepa, CTPOCHUsI, KOHCUCTEHIIMHU, OKpacku. [lo BHemHel popme
CJIOEBHIIA OOBIYHO PA3JINYAIOT TPU OCHOBHBIX MOP(OIOrMYECKHUX THIIA JINIIAHHUKOB!

1) Haubosiee MpoCThie HAKUITHBIC(MHOT/1a Ha3bIBAEMbIC KOPKOBBIMH),

2) nuctoBateie, 00JIee CI0KHBIE B aHATOMUYECKH — MOP(HOJIOTHIECKOM OTHOIICHUH,

3) KycTHCTBIE, C HanboJIee BBICOKO Pa3BUTHIM TUIIOM clioeBHIIa (pucyHok 1) [2].

o) 3

Kycructeie JIucroBatsie

Pucynox 1 — I'pyniibl inimaiiHUKOB

JlornuHo MpeanoNoKUTh, YTO HAaMOOJIEE YaCTO BCTPEUAIOTCSI MMEHHO HAKHITHBIC THIIBI, TaK
KaK UX CTpOEHUE HauboJiee MPUCIOCOOJICHO K Pa3IMYHOMY YPOBHIO 3arpsI3HEHHOCTH BO3/1yXa.

Bce HeoOXxomuMmble wHccaeaoBaHUs NpoBOAWIMCh B repuoxa ¢ 2014-2016 rr. mpum
KOHCYJIbTAIIMU CIIEIUATUCTa ANTAiCKOTO TOCYJapCTBEHHOTO YHUBEpcUTeTa. PaboTa mpoBoamiiach
Ha TeppuTopun MHnyctpuanbHOro paiiona. J[ns cpaBHEHHsS] YPOBHSI YHUCTOTBI aTMOC(HEPHOrO
BO3/yXa MbI B3sUIM TeppUTOpHIO mapka «JlecHas cka3zka» u [laBnoBckuil TpakT. IMEHHO MO 3TUM
JIBYM TOYKaM MOXKHO HauOoliee SpKO OTMETUTh Pa3HMIy U BIHSHHE BBIXJIOMHBIX Ta30B Ha
OKPY>KaloIYIO Cpeny.

[IpoBeas uccnenoBaHue, Mbl BBIACHWIHM, YTO B MHAYyCTpHaJbHOM paiiOHE BCTpEYarOTCA
BOCEMb BHJIOB JIUIIIAHHUKOB.

Jlumaiinuku cobupamuce ¢ 200 nepeBbeB, KOTOphIE OBLIM pa3lieleHbl Ha S5 BHJIOB
(Tabmuna 1):

- bepesa (83 mirt.);

- Knen (29 mr.);

- Tomons (61 mit.);

- Enp (9 mt.);

- Pgabuna (18 mt.).

Tabnuma 1 — BugoBoe paznoobpasue
O06pa3ibl bepesa Knen Tononb Enp Ps6una

Physciastellavis 45 19 38 6 9
Flavopancteliasoredica 31 21 24 1 3
Parmeliasulcate 17 4 9 3 0
Xanthoriaparietina 5 3 7 1 3
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[Tponomxenne Taduuub! 1

Phaeophyscia orbicularis 4 9 6 0 4
Everniamesomorpha 14 4 12 2 0
Physciadubia 16 4 7 5 5
Phaeophyscianigricans 1 1 0 1 3

Haubonee wacTto BcTpedaeTcss HAKUITHOM THII, TOKpBITHE OCHOBaHHS Oomnee 50%.
JlucToBathlil TUIl BCTpeyaeTcsl UyTh peXe, OJHAKO IMOKPHITHE OCHOBaHMs Tak ke Oonee 50%.
CaMblil «CJIOXKHBIN» MO CTPOCHUIO TaJuIoMa (TeNla) KYCTUCTBhIM THI MPaKTUYECKU HE BCTPEUACTCA.
[IpoLieHTHOE COOTHOIIEHHE MOKPBHITUE IMOCUUTATh TaK >K€ HEJb3s, TaK KaK BUJ B OCHOBHOM
BCTpPEUYaeTcsi B BUJE OJHOM-IBYX BeTouek, 4yTo MeHee 1%. CTouT yuecTb, YTO BCE TpPHU THIIA
BCTpPEUAIOTCS HE TOJBKO B CKBepaxX, IapKax, JABOPUKaX, HO H© OKOJIO KPYIHBIX
aBromaructpanei(nanpumep, IlaBmoBCkuil TpakT), 4YTO TOBOPUT O YMEPEHHOH CTENEHU
3arpsi3sHEHHOCTH atMocdepHoro Bosayxa. I[lepeBeaem B Gamsl — 3/5 [3, 4].

OcCHOBHBIE 3Tallbl IPOBEIEHHOT0 UCCIIEI0BAHUS:

1. C6op marepuaina.

2. OmpeneneHne BUIOBOTO COCTABA.

3. Pacuer creneHnu MOKpHITHS OCHOBaHHS CTBOJIA JIEPEBa.

4. CpaBHeHHE BUJIOBOTO COCTaBa M CTETNICHN OKPBITUSI HA HECKOJIBKUX TOYKAX.

MOHHMTOPHUHT TaKOTO TUIA Ha TeppuTopun bapHayna npoBoauiIcs MOCIEAHUIA pa3 TOJIBKO B
2002 romy. K coxaneHuwro, wu3-3a OTCYTCTBUSI PETYISIPHOW TMPOBOJUMOCTH IOAOOHOTO
UCCIIETOBAHM, Mbl HE MOXKEM CPaBHUTH €XKETOJHbII YPOBEHb CHIKEHHUS YacTOThI aTMOC(EPHOTO
BO3yXa. PekoMeHyeTcs mpoBOIUTh MOHUTOPUHT TOJOOHOTO THIA 2-3 pa3a B TOJ.

Hecmotpss Ha pe3ynapTarT UCCIENOBaHMS, CTOUT OTMETHTb, UYTO  KOJIHYECTBO
aBTOTPAHCIIOPTHBIX CPEJICTB IMOCTOSHHO YBEJIWYHBAETCS, @ 3TO 3HAYMUT, YTO HYKHO MOCTOSTHHO
MIPOBOAUTH MOHUTOPUHTY JAHHOTO THIIA U CIEIUTH 32 IKOJIOTUYECKON CUTYyalllel B IIEJIOM.

CHnHCOK UCHOJB30BAHHBIX HCTOYHUKOB U JIUTEPATYPHI

1. 3aBap3un,A.A. — Jlumaitnuku/A.A. 3aBap3un, [I.E. - Cankr-Ilerepoypr, 2000 r. - 145 c.

2. Kpacnas xuura P® (pacrenuss u rpu6s1)/ P.B. Kamenun. — Mocksa: ToBapuriectBo
HayuHblx m3ganuii, 2008 r — pasnmen 7/Jlumaitnuku- JI.B. bapaynos: nHayunsiii pemaktop H.C.
I'ony6kosa, T.}O. Tonmeimesa-C.703-753-855.

3. bsaspos, JL.I'. - Jlumaiitnuku B 3konoruyeckoM mMoHutopunre/JI.I'. bsspoB — Mockaa,
2002r.-322c.

4. HypuxoB A.I'. JIuctoBarble U KyCTUCTBIE TOPOACKUE JIMIIAWHUKU: aTIIAC ONPEACIIUTENb:
yuyeOHOoe MocoOue Amsi CTYJAEHTOB OMOJIOTMYECKUX CHeluaabHbIX By30B — [omens: [TY um. @.
Ckopunsl, 2009. — 123c.

VJIYYIIEHUE YCJIOBUHA TPYJIA ITPU OUNCTKE 3EPHA
Pynenok A.C. - ctynent, Koduesa JI.B. - K.c.-X.H., IOLeHT

OI'BOY BO «AnTaiickuil rocyJapCTBEHHBIN arpapHblii YHUBEPCUTET
r. bapnayn

OnacHocTh TpaBMaTHU3Ma nMeceT MECTO B CaMBbIX PAa3JIMIHBIX orepanugax
CEITbCKOX03SMCTBEHHBIX pa60T KaKk B 3CPHOBBIX MW XHBOTHOBOAYCCKHUX X03$II>'ICTBaX, TaK WM Ha
MAalIMHHO-TPAKTOPHBIX CTAHIHUAX U B MACTCPCKUX PTC. HaubGombirass BO3MOKHOCTh TpaBMaTU3Ma
HMECTCA ITPU pa60Tax Ha pa3InYHbIX CEITbCKOXO3MCTBCHHBIX MAalTUHAX U opyausx, 0COOCHHO npu
HUX HCUCIIPABHOCTH. B cenbckox03siCTBEHHOM MNPOU3BOACTBEC K OCHOBHBIM TpPaBMHPYIOIIUM
q)aKTOpaM OTHOCATCA JABHKXYIIHUECA MAIOIHMHHO-TPAKTOPHBIC arperarbl U OTACIBbHBIC MAallIWHBI, a
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TaKkK€ WX TOJBMXKHBIE YacTH. BBICOKMII ypOBEHb BpPETHOCTH CO3MaéTCs Mpu padore ¢
MUHEPAITLHBIMH YIOOPEHUSAMH, STTOXHMHKATAMH, TIPH MPOU3BOJICTBE KOPMOB U 3€PHOOUHCTKE.

[Ipu mepepaboTke 3epHa NMPHUMEHSETCS Pa3HOOOpPA3HOE TEXHOJIOTHYECKOe 000pyHaoBaHUE
MpeIHAa3HAYCHHOE IS OYHMCTKH, CYIIKH, TPAHCIIOPTUPOBKH M XPaHCHHUSI.

TexHoNOrHMYECKHE TMPOIECChl  COMPOBOXKIAIOTCS  BBIACICHUEM PA3IMYHBIX BPEIHBIX
3JICMEHTOB B IPOM3BOJICTBEHHBIC MOMECINEHHUS - W30BITOYHBIX TEIUIOTHI, BJIArd, BPEIHBIX Ta30B H
ObUTH. DTO HEOJIAronmpuUsTHO CKAa3bIBACTCSI HAa MHUKPOKIMMATE W CAHUTAPHO - THTHEHUYCCKOM
COCTOSIHUM IIEXOB NPEIIPHUATHH, CIIOCOOCTBYS BO3HHKHOBEHHIO OIACHBIX M BPEIHBIX
MIPOM3BOJICTBEHHBIX (DAaKTOPOB, BO3MCHCTBYIOIIMX Ha paboTaronux. [OBBINICHHBIC BIAXHOCTh H
3aIBUICHHOCTh YXYJIIIAIT PEXKUM SKCILTyaTalldd U COKPAIAIOT CPOK CIYKOBI TEXHOJOTHYECKOrO
00OpYyIOBaHUS M CTPOUTEIBHBIX KOHCTPYKIMH. Cepbe3Hoi mpobaeMoii Ha MPEeINPUATHIX OTPacin
SIBJIIETCS BBICOKAs B3PBIBO- U TI0YKAPOOIACHOCTh, IPUYNHAMHU KOTOPOW CTAHOBSATCS 3HAYUTEIIbHBIC
HEOPTaHW30BAHHBIC TBUICTIOCTYIJICHUS! OPTaHUYECKUX TOPIOYUX BEIIECTB M BO3HHUKHOBCHHE
T0’KapPOB3PBIBOOITACHBIX MBIICBO3AYIITHBIX CMECEH.

VYBEIMUYEHUIO TBUICTIOCTYINICHUH CIIOCOOCTBYIOT KaK HEIOCTaTOYHAs TepMETH3AIUs
obopymoBanus, Tak U HedpPeKTUBHAS padOTa aCHUPANMOHHBIX CHCTEM W BCHTHJIALUU B IICJIOM.
Jlacxxe mpu Xxopomiei padoTe acmupalid B BO3IyXE MPUCYTCTBYET IBUTH TepepadaThiBAeMOro
npoaykta. [IpenenpHo-nomycrumast konueHrpanus (I11K) 3epHoBoii nbutn - 4 mr/M. B oTaensHbIx
30HaX TPOW3BOACTBCHHBIX TOMEHICHHA M TIPH ABapUKWHBIX CHTYAIMsIX KOHIICHTpAIMS TbUITA B
BO3JyXE€ MOJXKET IMPEBHIIIATh HOPMATUBHBIC 3HAYCHUS M TMOBBIIIATHCS JIO B3PBIBOOIACHBIX
KoHIleHTpanui. [IpIb, B3BEmIEHHAs B BO3IyXe, IIOCTCIIEHHO OCEAAeT HAa CTPOUTEIBHBIX
KOHCTPYKIIUSAX M TEXHOJIOTMYECKOM O0OpYyIOBaHWHU, 00pa3ysl HEIUIOTHBIW, JIETKO B3MYYHBACMbI
CJIOM OCEBIIICH ITHLIIH.

B nensix ynmydiieHust ycJIoBUN TPy/a U Ka4eCTBa OYMCTKU 3€PHOBBIX KYJBTYP MpEIaracTcs
IpUMeHeHue (oTocenaparopa.

M3BecTHO, 4TO cemapainus - 3TO IPOILECC, B KOTOPOM OJHO BEIIECTBO HJIM KOMIIOHEHT
BBIJICTISICTCS M3 IPYTOr0 KOMITOHEHTA. JIaHHBIN TIPOIECC CeroIHs SBISETCS YPE3BBIUANHO MOJIC3HBIM
U HY)XHBIM, CEMapaTopbl MUCHOJB3YIOTCS B Pa3HbIX chepax MPOMBIIUICHHOCTH M TPOW3BOJICTBA,
HAa4YMHAS OT MHUIIEBON MPOMBIIIICHHOCTH M 3aKaHYMBasl JOOBIUECH IMOJICE3HBIX MCKOMaeMbIXx. OIHAKO
CCTOJIHS  pacHpOCTpaHEHbl HE TOJBKO CEHaparopbl MEXaHHYEeCKOro JCHCTBHS, HO U
(dhoTocemnapaTopsl.

Crnenunanuzanus ¢oTocenaparopa — BHIOPAKOBKA TPYTHOOTACIMMBIX MPUMECEH, KOTOPbHIE
OYEHb CJI0XKHO, a 3a9acTyl0, 1 HEBO3MOXKHO YOpaTh TPaJUIIMOHHBIMUA OYHCTUTEIIBHBIMU MAaIlIMHAMU
MEXaHMYECKOTO U a’pOJAMHAMUYECKOTO THMa. BOoJbIIMHCTBA MpUMECEH, MPOIIEAIINX BMECTE C
OCHOBHBIM MPOJYKTOM TIEPBHUYHYIO COPTHPOBKY, CXOXHE (H3UYECKHE XapaKTCPUCTHKU:
oJIMHaKoBbIe opMa U Bec (OBCIOT, TaTapckas TpeYMIlKa, MUHEpallbHas MPUMECh, CEMEHa JIPYTuX
KYJIBTYpP, TIOPaXKCHHBIC BPEAUTEISAMHU 3€pHA, HEOOPYIICHHBIC 3€pHA KPYISHBIX KYJIBTYp H T.II.).
[TpuHIMI COPTUPOBKM TaKUX MPOAYKTOB OCHOBAaH Ha CPaBHEHHUU I[BE€Ta TOJHOTO M HETOJHOTO
3epHa, PHYEM HE TOJIBKO BUIMMOM CIIeKTpe cBera. KadecTtBo paboThl (orocemapaTopa IpH
OTJIECNICHUU TaKUX MPUMECEH 0YeHb Xopoliee, 1 3a4acTyro pocturaet 99,99% yuctorsl.

[TpoaykT moctynaeT B oTocemapaTop U3 BepXHETo oneparuBHOTro OyHKepa. [TocpencTBom
BUOpaluu BUOPOJIOTKOB, MPOAYKT MOMAAasIeT B 30HY 00CIIeIOBaHUS, TPOJIETAET MEXKAY AATYUKOM H
(oHOBBIM 3KpaHOM. ONTOAIEKTPOHHBIH  CEHCOp aHAIM3UPYET CBETOBOU IMOTOK OT
UccleyeMoroMarepuaiia 1 BbIpaOaThIBAeT BBIXOJHON CHUTHANl KOMITBIOTEPHOW CHCTEMBI IS
NpHUBEACHHS MHEBMOKIamana( 3KeKTopa) B JACHCTBHE. DKEKTOp U3 JICTAIICTO MOTOKA BhIITyBaeT
OTIUYAIOIIEECs] MO I[BETY MPOAYKT B MAaTpyOOK HErOJHOTO0 MPOAYKTA, Yepe3 KOTOPBIM MPOAYKT
BBEIXOAWT U3 (OTOCENaparopa, B TO BPeMs KaK TOJHBIN MPOJYKT MPOJOJKACT MagaTh B MATPyOOK
TOJTHOTO MPOYKTa, OTKY/la TaKXKe BBIBOAUTCS U3 poTOCemaparopa.

[TpenmytiecTBa hoTocenaparopos.

- OraencHue TPYIHOOTACITMMBIX TpUMECed C MHHUMAJIBHBIMUA TOTepsiMU( OBCIOT,

TPEYUIITKa TaTapcKas u JIp.).
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- Ortnenenue BpeaHbIX MpuMeceid( TOJOBHS, CIIOPBIHBS, (y3apHO3HOE 3€pHO, 3EPHO C
YEPHBIM 3aPOIBIIIEM U JP.).

VY nanenue 3apaxeHHOTO 3€pHa

VY nanser TpyAHO OTAEINMbIE MEIKHUE TPUMECH.

YMeHbIIEHHE TOTEPh TOAHOTO IPOAYKTA.

CokpallleHHe TEXHOJIOTMYECKOM CXEMbI OUYUCTKH MPOAYKTA.
CHI/DKCHI/Ie ypOBHSI 3aIlbIJICHHOCTH B ITIOMCIICHHUU.

Hckimoyenue pydHoro Tpy/a ( ynpapieHHE BEISTCS AUCTAHIIMOHHO)

|

WCKOQNBIN NPORAYKT .
FORMSIA NPORYKT

orxamm

WCXOAMBIA NPOSYKT

N OnepatmsHbin

BubponoTtok GyHkep

QOcseueHue
) \, PacnpeaenurencHbii
NOTOK € NOAOTPEBOM

CeHcop

CeHcop

/ DOHOBbIN KPaAH

-

~_ MHesmocncrema

. - .

£
MatpyGok | * / /
oTxona ot \

MatpyGok
rOAHOTO NPOAYKTa

PycyHok 2 - YerpoiictBo doTocenaparopa
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2l

Fonosus Dy3apuo3nan nuwesnya Kykons Fpeunxa rarapckan Cnopsinba

Pucynok3- Y nansemsie npumecu

WCXOIMBIR TPOAYRT TOUMBA TPOIYNT

Kpyna

Kpyna
nepAoBan

Kpyna
rpenesan

nweno

PucyHoKk 4 - Pe3ynbpTaThl 04UCTKH (OTOCETIAPATOPOM

3a cyer BHeApeHHs QoTocenmapaTopa IPOIECC OYHCTKH 3€pHOBOTO Marepuasa
IIPOU3BOIUTCS 3aKPBITHIM CIIOCOOOM, TIOTOMY IBUIb HE MOMNAaJaeT B MPOU3BOJCTBEHHYIO 30HY. Emé
OJTHMM M3 TJIaBHBIX (DAKTOPOB yIydIICHUS TPy/a SBISETCS UCKIIOUYEHUE PyYHOTO TPYAa, YTO OyAeT
CHOCOOCTBOBAaTh CHIDKEHUIO TpaBMaTHU3Ma KaK Ha JTame 3€pPHOOYMCTKA TaK M B IEJIOM Ha
TIPEAMTPUSTHH.

Takum o6pazom, mpobiiema ynydileHus YCIOBHUI U oxpaHbl Tpyaa padbotHukoB AIIK nmeer
BaXHOE COITMAIIbHOE, HAPOTHO-XO3HCTBEHHOE 3HAUCHHE, TPEOYIOIIas TEOPETHUECKOT0 0000IIeH s
U pelIeHUs.

Crucok MCTOIb30BaHHBIX HCTOYHUKOB U JTUTEPATYPHI

1. Tapacenko A.Il. BnusiHue COBpEMEHHBIX 3€pPHOOUYMCTUTENLHBIX MALIMH U 000pyOBaHUS
Ha KayecTBO CEMsH W BBIOOp Haubosiee NMEpCIEeKTUBHBIX ISl pa3pabOTKU WM PEKOHCTPYKLUHU
cemsiounctutensHbix auHui / A.I1. Tapacenko [u ap.]. — Boponex, 2008. — 33 c.

2. TlemxoB B. ®ortocenaparop ynydmaer kadectBo mnpoxaykiuu / B. Tlemxos //
Xnebonpoayktel. — 2011, — Ne 6. — C. 28-29 c.

3. ®enopenko B.®. 3epHoounctka - cocrosiuue u nepcnektussl / B.d. denopenko, E.JI.
Pepskua.—MockBa: ®I'HY «Pocundopmarporexy», 2006.—204 c.

4. Typrue A.K. Oxpana tpyna B cenbckoMm xo3siiictBe/ A.K. Typrues, A.B JIykoBHUKOB.. -
M.: Axagemus, 2012.
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5. Illxkpabaxk B.C be3omacHOCTh JKHU3HEACATEIBHOCTH B  CEIbCKOXO035SHCTBEHHOM
npousBojacTee/ B.C. lllkpabak, B.C. JlykoBaukos, A.K. Typrues. - M.: Konocc, 2011.

HUCITIOJBb30BAHUE AJIBTEPHATUBHBIX HCTOUYHUKOB DOHEPI'NHA
Momnog C.II., Jlucunubin [A.A.- ctrynenrsl, Kaaun A.FO. — K.c.-X.H., 1OIIeHT

®OI'bOY BO «Aunraiickuil rocyaapcTBeHHbIN TexHnueckui yausepceuteT uM U.U. TlomsyHoBa»
r. bapHayn

OKOJIOTUYECKHE YMCThIE MCTOYHUKM SHEPTUU - 3TO MCTOYHMKH SHEPrUH, HE HAHOCALIUE
HEraTUBHOTO BO3JEUCTBUSL OKpyxkaromieil cpene. K HMM MOXHO OTHECTH TaKu€ HCTOYHUKH,
KOTOpBIE CBSI3aHbI C COJIHEYHOW 3HEPTUH, BOJbl, SHEPTUU BETPOB, Ieli3epoB. JTa TeMa aKTyallbHA B
Hamie BpeMsa. OCHOBHBIM HMCTOYHHUKOM IIOJIy4€HUS SHepruud B 19 Beke ObLI yroib, CKUraHue
KOTOPOT'O MPUBOJIUT K OOJIBIINM 00beMaM BBIOpOCa IbIMa, CaXKH, IJOBUTHIX M BPEIHBIX Ta30B.

CyliecTBeHHO BO3pocCiia A0S TAaKUX HHEPreTMYECKUX HMCTOYHHUKOB, KaK ra3 u He(Tb,
HKOJIOTUYECKH 4YHIne, 4eM yromb. OgHAKo 3T pecypchl HE OECKOHEYHBI, YTO MPHUHYKIAET
YeJI0BEYECTBO K IMOUCKY HOBBIX, OoJiee OE30MACHBIX, HO B TOXE BPEMsl SJHEPrOEMKUX UCTOYHHKOB
sHeprum.|1]

Llenp paOoOTHI: BBIABUTH Kak MCIOJIb30BAaHUE AIbTEPHATUBHBIX HCTOYHHKOB HSHEPTUHU
ITIOMOXET B 3aIUTE OKPYKAIOIIEH CPEJIBI.

AJNBTEepHATUBHBIA MCTOYHUK DHEPTUU — OTO CIOCOO, YCTPOWCTBO WM COOPYXKEHUE,
MIO3BOJISIIONIEE TOTY4aTh 3JIEKTPUYECKYIO SHEpPruio (WM Apyrod TpeOyeMblil BUJ SHEPruu) u
3aMEHSAIOIMUNA CcOO0M TpaguIMOHHbIE HMCTOYHHMKH OJHEpPruu, (QyHKUHOHHpYIOIIMEe Ha HedTH,
N00BIBAEMOM IPUPOAHOM Ta3e U yrie. OCHOBHOH II€JIbI0 MOMCKA U pa3pabOTKU aJbTEPHATUBHBIX
HUCTOYHUKOB SHEPruU SIBISETCS — IMOJyYeHHWE HCTOUYHUKOB DSHEPIUH, KOTOphIE HE HAHOCAT
paspylIaoiero BO3ACUCTBUS Ha OKPYXKAIOLUIYI0 Cpely, IOJyueHUE HEeUcCUepHaeMblX WU
BO300HOBIISIEMBIX PECYpPCOB.

beckoHeUHBIM HCTOYHMKOM TerioBod »Hepruu spisgercs ConnHue. OAHAKO COJIHEYHAS
paauanus - 3TO PacCesHHBIM BUA dHEPTUU U ¢ 1 KM2 3€MHOI MOBEPXHOCTH MOJIy4YaeTcs YHEPrUU
JuIIb JecsaTble 1ond KBT. MHTEHCHMBHOCTH COJHEYHOI SHEPruM HENOCTOSHHAa U MEHSETCs B
3aBHCHUMOCTH OT IIPOAOJKUTENBHOCTH CYTOK M BDEMEHU TO/A.

CobpaTh ee MOXKHO HE Be€3Jle, B OCHOBHOM, B ITYCTBIHAX, U, IPUYEM, Ha OOJIBIINX IUIOMIASAX.
C yderoMm noTepp 3¢ (eKTUBHAS IUIOIAAb T'eIHOIEKTPOCTAaHIMI Ha 5 KM2 NpPOU3BOJCTBEHHAsS
MOIIHOCTh OyneT paBHa npuMepHo 100 MBT, ko3gduiiueHT MoNe3HOTO ACHCTBUS COTHEYHBIX
Oarapeit paBeH okosno 10%, uxX MPOU3BOACTBO WAYT TaKWe METAJIbl, KAK KpEMHUH M repMaHUii, a
OHM HEe JeleBbl. Bompoc Hcnonb3oBaHMs albTEPHATUBHBIX HMCTOYHUKOB SHEPTUU IS HYXKI
4eJl0BEKa- JUIsl ONPECHEHHs BOJABI, OTOIJIEHMS, B TaKUX 4acTsIX CTpaHbl kak KaBka3, Antali, rae
MPOJOJKUTEIBHOCTh COJIHEYHOI'O JHS BBILIE 1O CPAaBHEHUIO C JIPYTMMU PETHOHAMHM, SBIISETCS

aKTyaJIbHBIM.
Jpyroil anbTEepHAaTUBHBI HCTOYHUK OdHeprum — Berep. OAHMM W3 YCIOBUH 1S
ONTUMANbHOW pabOThl BETPOBOM CTAaHIMM — 3TO HAJIWYME B JAHHOM MECTHOCTH BeTpa C

MUHUMaNbHOU ckopocThio 10-14 m/c. Bnepebie BOC nossunace B Kypcke B 1930 1., u ee mouip
cocraBisuia 8§ KBT, 4TO B TO BpeMs SBIAIOCH JOCTHKEHUEM JUIsl UEIOBeUeCTBA. B Halle Bpemst uayT
pazpabotku BOC B Takux crpanax kak ['epmanus, llIBenus, AHraus u ap.

Camas sHeproemkas BOC, B Hame Bpems, coopyxkeHa B llIBenuu, MOIIHOCTH KOTOpOM
JocTuraetr oTMeTk B 3 MBT, paboTaeT naHHas cTaHIMS IIPH CKOPOCTH BeTpa oT 6 10 21 m/c.

B Poccun Hamnbomnee BBIFOJHO MCIOIB30BaHME BETPOBBIX CTaHIMU B oOmactu JlanbHEro
BocToka u MypmaHckoii o6actu.

Bonbmioit pecypc — 3To reorepmanbHas sHeprus. Ilo mpuOIM3HTENBHBIM JaHHBIM OH
skBuBajeHTeH 100 MIIH. T ycnoBHOro Tommsa B roa. B Poccum mMeroTcss orpoMHOE KOJIMYECTBO
TepMalbHbIX BOJ. M3BecTHBI Moa3eMHble OacceilHbl TepManbHbIX BoJ Ha Kaskaze. M3BecTHO
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TromMeHcKoe moA3eMHOe MOpe, TI0 TUIOIMIATN KOTOpoe Oojbine YepHOro Mops, TeMmIeparypa 3TOro
Mopst MoxeT gocturath 10 300 °C.

Haunbonee mnepcreKTHBHBIM M BBITOJHBIM siBIsieTcss Kamuarckue TepMmaibHBIE BOJIBL,
MOTEHIMAal KOTOPbIX y4deHbIMU oleHuBaeTca 10 300 MBT. B gaHHBIE MOMEHT 3TH pPeCypChl
aKTUBHO HE HCIIOJIb3YIOTCS, B CBSI3U C TEM YTO TEMIIEPATYpa U JEJIEHUE BOJSHOTO Iapa HalpsMyro
3aBUCUT OT INIyOWHBI OypeHHs] I'pyHTa, YTO SIBJISETCS CIOXKHOHM 3ajaueil. B HEKOTOPBIX yacTix
3eMJIM Temrmeparypa BojasHoro mnapa moxeT gocturate 200-400 °C. DToT map BO3MOXKEH ISt
U3BJICUEHUS U3 HEro TerodHepruu. K coxaneHuro, MHOrHe TepMajbHbIE BOJBI — 3TO ApPOBOJIHBIE
CMECH, KOTOPbIE HE MPUTOJHBI JJIsl U3BJICUEHUS TEIUIOPHEPTUH, B CBSI3U C OTHOCUTEIBHO HU3KON
temrepatypoi (100-120°C). Ux ucnosnb3yroT I TeMJI0CHAOKEHUS OTOMUTEIIBHBIX CUCTEM.

IIpu 3TOM Aake ATOT UCTOYHUK SHEPTUU HE SBJSIETCA MOJHOCTHIO SKOJIOTMUYECKU YUCTBIM.
OcCHOBHOM IPUHLUI pabOThl FeOTEPMAIIBHBIX YCTAHOBOK — 3TO pa3/ielieHUe MapoBO3YIIHON cMecu
U JanbHeWINas mojadya Teruia B TypOuHy. 3areM, OTAABIIHE TEIUIOBYIO SHEPTHIO BOJBI, a HX
KOJINYECTBO BEChbMa BEJIHMKO, CTAHOBATCA OTXOJAMU MPOMU3BOJACTBA. DTH BOJABI OOBIYHO CHJIBHO
muHepanu3zoBanbl (10 30 % wu OGornee). Kpome Toro, TepManbHBIE BOJBI COAEPKAT OOJIBIIOE
KOJIMYECTBO COEIUHEHHUH Cephl, MbllIbiKa, OOpa, CBMHLA U @ropa. Byayun ciauteiMu ¢
re0TEePMAJIBHBIX 3JIEKTPOCTAHIUI 3TU CTOYHBIE BOJbI 3arpsI3HAIOT MOJ3EMHbBIE U MOBEPXHOCTHBIE
BOJIbI, a Takxke noury. Hanpumep, B pexy VYaiikato, yto B HoBoil 3enannuu ciuBaercs BoJa B
reoTepMaIbHOM 3EKTPOCTAHLIMU, COJIEPKAIIasi MBIIIBSIK U PTYTh.

JIpyruM TUIIOM QJIbTEPHATUBHOM 3HEPrUM SIBIIAIOTCS NPWIMBHBIE 3JIeKTpocTaHuuu. [lis
CpPaBHEHHS, MOIIHOCTh NPWJIMBOB Ha IUIaHETE€ B CTO pa3 BbIIIe, 4YE€M Yy HbIHEIIHEH
TUIpOdJIeKTpocTaHMU. OJHAKO CyIIECTBYEeT Mauo YIOOHBIX MECT JJsi CTPOMUTENbCTBA U
SKCIUTyaTalli KPYNHBIX HIPUIUBHBIX 3JEKTPOCTAaHUMM. bBIOJUKET Ha  CTPOUTENBCTBO U
HKCIUTyaTalUI0 3TUX CTAHLMH OIpenesiseTcs IiaBHbIM 00pa3oM napameTpamu IoTHH. Hampumep,
B Ox0TcKOM 3aiuBe Ha [IeH)KMHCKOM AJIEKTPOCTaHLIMU MOIIHOCTH cocTaBisieT okoiao 100 MBT npu
IUIOTHHE JJIMHOM B 75 KM, TO €cTh ueM OoJbllie JUIMHA, TeM 0oJibllle MOIIHOCTh. [lepBast Gosbiuas
I19C 61 ocTpoeH Ha Oepery Jla-Manmia B yctbe peku Panc B 1967 romy. Uepes rog Ha Gepery
bapenueBa Mopsi Obl1a MOCTpoeHa U BBeleHa B skciutyarauuio Kucnoryockas ADC. [IpunuBHas
ANEKTPOCTAHLIUSA B peke PaHC, HE3aBUCMMO OT BPEMEHM rojia U HE NPUYMHAS OOJBLIOro Bpena
OKpy»Katomel cpene, pabotaer yxe 6onee 50 ner, exeronHo ornaBas 500 muuiMoHoB KBT-u
ANIEKTPOIHEPTUH cucteme[2].

OnHuM U3 "TpsA3HBIX" UCTOUHUKOB SHEPTHHU sBIseTca HepTh. TakuMm 00pazoMm, B pa3paboTke
MECTOPOXKIACHUM HedTH U Trasa, MpOKJIaAKe TpyOONpoOBOJOB JUIsi TEPEroHKW HEPTH U
He(PTENPOIYKTOB, CTPaJAlOT MOYBBI, BOJBI U JIp. 3arpsA3HEHUE aTMOC(EPHOro BO3yXa MPOUCXOAUT
Ha CTaJuWU MOJATOTOBKH OOpabOTKM ChIpbi. B 3TO Bpemsi 3HAYMTENbHOE KOJWYECTBO IILIAKA,
IPOAYKTOB CrOpaHUsl U APYTHMX HPOIYKTOB BBIOPACBIBAETCS B BO3YyX. BBIOPOCH! 3arps3HSIOLINX
BelIeCTB B aTMoc(epy 3a 3TOT MepHoJ COKpaTwiauch B 1,8 paza, HO MX A0S B IPOMBIIUIEHHbBIX
BbIOpOCax JI0BOJIBHO BBICOKA, B 2016 rony oHa coctaBuiia 0kojio 9% BBIOPOCOB OT CTAlMOHAPHBIX
MIPOMBIIIJIEHHBIX 00BEKTOB. CielyeT OTMETUTh, YTO, HECMOTpPSI Ha MPOAOJIKAIOIINECS YCUITUS 110
COKpAIllEHUIO  3arpsi3HEHMs]  BO3JyXa, BBIOPOCHI  3arpsA3HSIONIMX  BELIECTB B  Tra3oBOH
npoMbliieHHocTH B 2014 roxy cocraBunu Oonee 600 000 TOHH, OCHOBHAsl NpUYKMHA-aBapUs Ha
ra3onpoBoJiaX H3-3a H3HOCA OOOpPYJOBAHUS M OTCYTCTBHMSI CPEJICTB Ha PEMOHT. YBEJIWYEHHE
HKOJIOTMUECKON Harpy3ku B OCHOBHOM CBSI3aHO C YBEJIMYEHHEM BBIOPOCOB MeETaHa, BBIOPOCHI
koToporo B 2016 roxy cocraBuiu 1,87 musuinona. BeIOpocsl MeTaHa M yIiIeKHCIOro ra3a B ra30Boi
MIPOMBIIIJIEHHOCTH MPOU3BOJATCS Ha BCEX H3Talax MNpPOM3BOACTBA M mepepaboTku. EcTh Takke
TEH/JCHIMM K YIYUYIICHUIO CHUTYalluM, TOCKOJIbKY BBIOPOCHI BPEAHBIX BEIIECTB B aTrMocdepy
YTOJIbHOM MPOMBIIIJIEHHOCTBIO cOKpaTHiuch B 1,5 paza. Ceituac ux nons coctasiser 4,8%. B 2015
roy oot 00beM BEIOPOCOB 3arpsI3HSIONINX BelecTB B aTMocdepy coctaBui 450 Toic. TOHH[3].

Jis  coxpaHEHMsT HSHEPruM M pElIeHUs DKOJOTHYECKUX MpobieM  TpeOyroTcs
aJIbTEpPHATHBHBIE MCTOYHUKU SHEPTHH, YTO IO3BOJUT COKPATHTh BBIOPOCHI YITIEKHUCIIOTO ra3a U
BpE/IHBIX BellecTB B atMochepy. Pacumpenne ucmonb30BaHus SKOJOTHYECKH OE30MACHBIX BHJIOB
TOIUIMBA M MCTOYHHKOB JHEPrMM, 3aKOHOJATEIbHOE PEryJlMpoBaHUE TIOTPEOICHHUSI SHEPrHH,
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HSKOHOMHYECKUE CAHKIMHU 3a MPEBBIIICHNE YCTAaHOBJICHHBIX CTAHIAPTOB 3arps3HEHUS OKpYKaroIien
cpeabl TpeOyeTcs A7 Hayalla peIieHus SKOJIOIHYeCKUX MpolieM

BriBo: Peanmsanms moreHmuana SHEProcOepesKeHUsI U PELICHHE 3KOJIOTMYECKUX MpolieM
00yCIIOBIMBAIOT HEOOXOJMMOCTh MCII0JIb30BaHMsI AJIbTEPHATUBHBIX UCTOUHUKOB 3HEPTHH, KOTOPbIE
MO3BOJIAT YMEHBIIUTh OOBEM BBIOPAChIBAEMOro B aTrMoc(epy YIVIEKHCIOro ra3a M BPEIHBIX
BellecTB. Pacimpenye ncnonb30BaHus 3K0JI0IMYECKH 00JIee YMCThIX BUIOB TOINIMBA U HCTOYHUKOB
SHEpPIUH, 3aKOHOJATEIbHOE pEryJMpoBaHHE B OO0JACTH HHEPromoTpeOJICHUs, HCIIOJIb30BAaHHE
HSKOHOMHMYECKMX CaHKLMH 3a T[IPEBBIIIEHWE YCTAaHOBJIEHHBIX HOPMAaTHBOB  3arps3HEHUS
oKpy»Katomei cpenbl. OHaKO aJbTEPHATUBHBIC HCTOYHUKHU SHEPIHU CIUIIKOM JIOPOTH, UMEIOT He
IIOCTOSIHHBIM XapakTep, HU3KUH KO3((UIMEHT MOJIEe3HOro ACHCTBUS, HEAOCTAaTOUHAs €IMHUYHAS
MOIIHOCTh YCTaHOBOK][3].

CIUCOK HCIOIb30BaHHBIX HCTOUHUKOB U JIUTEPATYPhI
1. bubnmmodonn [DneKTpOHHBII pecypc] URL:
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AHAJIN3 OJHOI'O U3 BUJOB 3AT'PAI3BHEHUSI PEKH IIMBOBAPKH B PE3YJIBTATE
HE3AKOHHOMU JEATEJBbHOCTHU YEJIOBEKA

AtabaeB A.B. — cryaent, 'onuaposa T.B. — cT. npenoxasarenb

OI'BOY BO «Anralickuiil rocy1apcTBEeHHbIN TeXHUUECKUM yHUBepcuteT uM M.U. [lonsynosa»
r. bapHayn

Pexa IImBoBapka sBIs€TCS MallOM PEKOM C IOCTOSHHBIM CTOKOM. B Hactosiuee Bpemst
HCTOKOM PEKH CIYKHT 03€pO, PacloiokeHHOe Ha Tepputopun JIeHnHckoro paiiona r. bapnayna B
paiione nepeceuenus yia. IlomoBa u yn. Omunuu AnekceeBoil. OHa Bnagaer B p. bapHaynky B
LIECTH KUJIOMETPax OT yCThsl. IIpoTskeHHOCTh peku B rpaHuuax r. bapnayna - 11,4 kM, muomanb
Oacceitna B mpeaenax r. bapnaynma - 54,0 KM%, Obmiee majeHue peku 64,5 M, cpenHui
YKIJIOH 5,37 %o.

Pexa nmpuHuMaeT 1Ba MaOBOJHBIX O€3BIMSIHHBIX MPUTOKA. BepxHuil mpUTOK OepeT Hadaso
K ceBepy oT [laBnoBckoro Tpakrta, B pailoHE IepecedeHus ¢ yia. MamaxoBa, W BHaJaeTr B P.
[TuBoBapky B 3,6 kM OoT ycThsi. Ero mmna coctraBisier 3 kM. CTOKM HUKHETO MPUTOKA HAXOATCS
K tory ot IlaBioBckoro Tpakra, B pailoHe mepeceueHus ero ¢ yia. MaiaxoBa, OH BIAJaeT B P.
[IuBoBapKy Ha pacCTOSHHUU 3 KM OT ycThd, AjnuHa ero 3 kM. Peka [IuBoBapka corimacHo mpaBuiiaM
PBIOOX03AHCTBEHHOM TaKCAIlMM OTHOCHUTCS K BOJOTOKaM BTOpOil Kateropuu [3]. 3arps3HeHne BObI
HE CO3JIaeT YCJIOBUM 1Jisi oOMTaHMs phIObl. Bo Bpems maBojka BO3MOKEH CIIy4alHBIN 3aX0/ PbIObI
u3 p. bapnaynka. KauecTBeHHbIi cocTaB UXTHO(AYHBI MOXKET BKIIOYATh B C€0S CIEIYIONINE BUIbI:
MJIOTBA ¥ OKYHB[2].

15 aBrycra 2018 roma peka IIuBoBapka B KpaeBOWl CTOJIMIIE M3MEHHWJIA LIBET U CTalla
«MonouHoiy. [locie mpoBeaeHHBIX HCCIeqoBaHUN MpoO Boasl PocmorpebHan3op cooOmiui, 9To
OHa mo0enena u3-3a CIIMBAa COCTaBa, MOXOKETO0 Ha BOAOPACTBOPHUMYIO KPacKy C allOMHUHUEM U
tutaHoM. Bona B peke [IuBoBapke mensna cBoi mBer takxke B 2015-m u 2016 rogax. Torma ona
TOXKE€ OKpamuBanach B Oenblif. Tpu roma Hazajg HSKcmepTU3a TOKa3ana, 4YTO KOHIIEHTPAILUS
3arps3HSIONINX BEMIECTB B Boje Obuta BhImie HOpMbI B 200 pa3 [1].

B Hacrosimiee BpeMsi Ha pPBIHKE JIAKOKPACOYHBIX MAaTEpUANIOB JUOKCUJ THUTaHA, WU
JIBYOKHChH TUTAHA, THTAHOBBIE O€NniIa SABJISICTCSI HanboJiee BOCTPEOOBAHHBIM O€TbIM MTUTMEHTOM H3-
3a BBICOKOTO MOKa3arensi mpeilomiieHHs. B Kpackax coIepKUTCS NHOKCHJ THUTaHa Pa3IMYHON
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creneHn u3MmenbueHus. Ilpu pasmepe vactun 200 HM (TOHKOAMCHEPCHAsE CHUCTEMA) MPOUCXOAUT
paccenBaHue B pe3yiabrare audpaknuud. B kommommHsix cucremax (1-100 HM) pocturaercs
HauOOJIbIIIass MTHTEHCUBHOCTh PaccerBaHus cBeTa. Takum o0pa3oM, pu 0oJiee TOHKOM MOMOJIE STOT
MUTMEHT Jiy4lie Bcero AudGyHIupyeT cBeT U odecreynBaeT OeIu3Hy, JPKOCTh U HEIIPO3PayHOCTh.
[TosToMy B HacTosiliee BpeMsi Ha PBIHKE BCE Yallle CO3AAOTCS MPOJYKTHI, COACpIKaIUe JTaHHBIN
NUrMeHt B Macirabe menbine 100 HM.

JIMoKcHuI TUTaHA HE PAaCTBOPSETCS B BOJE, pa30aBIIEHHBIX MUHEPATBHBIX KUCIOTaX (KpoMme
IUIABUKOBOM) U pa30aBiIeHHBIX pacTBOpax mienodeid. Heroproumnii u HEB3pbIBOONACHBINA, TEPMO- U
cBeTocToiikuii. CormacHO macmopTy 0e30macHOCTH JMOKCH] TUTaHA MUTMEHTHBIN IO CTENeHU
JEHCTBHS Ha OpraHU3M OTHOCHUTCS K 4 Kjaccy OMacHOCTU (MaloomacHoe BemiecTBo). s BOAHBIX
OOBEKTOB XO3SIMICTBEHHO IUTHEBOTO U KYyJIbTYpHO-ObITOBOrO HaszHadeHws: [1JIKB=0,lmr/m (mo
TUTaHy), Kiacc omnacHoctd - [V. Jlumurupyromuii mokazatenbs Bpeanocta (JIIIB) -
o0IIecaHUTaPHBIN.

PeakunonHas cnocoOHOCTh JMOKCHIA TUTaHa: BemectBo aMmdorepHo (oOmamaer
CBOMCTBAMH OYCHb CJIA00W KHCIOTHI M CJIa00T0 OCHOBaHHS), BOCCTAHABIMBACTCS, PEarupyer C
raJloreHaMHu, B3aWMOJICHCTBYET C aMMHakoM U TepokcuaoMm Bojopoaa (H202), o6pasys
oprotutanoByo kuciaory H4TiO4 (kenrtoro 1sera). [Ipu HarpeBanuu ¢ ammuakom oopasyer TiN.
[Ipu cnnaBieHUH WM CIIEKAHMM C OKCHJAaMHU, KapOoHaTaMH METAJIOB O0pa3yloTcs TUTAaHAThl U
nBoMHbIe oKcuibl. C BOJOPOAOM, YIJIEPOJAOM, aKTUBHBIMH METauIaMH (MarHui, KaJibIUi, HATPHUI)
TiO, npu HarpeBaHUM BOCCTAHABIMBAETCS J0 HU3IIUX OKCHAOB. C XJIOpOM MpU HAarpeBaHUHU B
MPUCYTCTBUH BOCCTaHOBHTENEH (yrisi) oOpasyeT Terpaxiopun [1Cl4.

TiO, HEe COBMECTHM C MarHueM, JINTHEM, [IMHKOM, KaJblHeM, KaJlueM, HATPUEM, CHIIbHBIMU
KHCJIOTaMU 1 IIeJI0YaMH; Kalus MepXJIOpaToM U aTFOMUHUEBBIM MMOPOIITKOM OJHOBPEMEHHO.

BemecTBa, KOHTaKT C KOTOPHIMH MOXKET BBI3BIBATH OMNACHYIO PEAKIHUI0 U OMAacHbIE
MPOAYKTHl pa3jIoKeHHUs OTCYTCTBYIOT. Ilokasarenum octpoir Tokcuunoctu: DLS5S0 - noza,
BbI3bIBatomasi rudenb 50% MOAOMBITHBIX JXUBOTHBIX IPH MEPOPaTIbHOM BBEIECHUU Yy MbIIIEH
coctasisier 10000 mr/kr u Oonee; mpu nepopagbHOM BBeaeHHH y Kpbic 25000 Mr/kr u Goree; npu
HAKO)XHOM MPUMEHEHUH y XOMAKoB U KpodukoB 10000 mr/kr u 6onee. DLO — no3a, MakcuMaabHO
MepeHocuMasi, OIpENEISIeTCs KaK HauOOJbIIee KOJIMYECTBO BPEIHOTO BEIIECTBA, BBEIICHHE
KOTOPOTO B OpPraHM3M HE BBI3BIBAET TMOETH >KMBOTHBIX - MPH BHYTPIXKETYJOUYHOM BBEICHHUH Y
Kpeic cocTaBiger 139-156 wMr/kr; nmpu BHYTPMBEHHOM BBeJIeHUM Yy Kpbic 250 Mr/kr; npu
BHyTpUTpaxeaJlbHOM BBeJeHMH y Kpbic 20 mr/kr. CL50 - no3a, Bbi3bIBatomas rubenb 50%
MOAOMBITHBIX XUBOTHBIX MPH HHTAJSIIMOHHOM BBEJICHUU — JJIs KPBIC COCTaBiseT 2, 29 Mr/kr
(rubenp HAcTyMaNa B TeUeHUU 4 yacoB) [4].

Pazapaxkaromiee neiicTBue MUMOKCHIA TUTaHA HA KOXKY ciaaboe; Julla ¢ YyBCTBUTEIBHOU
KOK€l MOTYT 4yBCTBOBATh Pa3apa)keHHE KOKU MPHU JJIUTEIBHOM WM MOBTOPSIOIIEMCS KOHTAKTE;
MOKET a0copOMpPOBATHCS Uepe3 HEMOBPEKACHHYIO KOXKY. Paznpaxkaromiee nelicTBUe Ha CIU3UCTYIO
000II0YKY TJIa3 OTCYTCTBYET. BBI3bIBaeT pa3apaxeHue JbIXaTeNbHbIX MyTeH.

Cencubunmsupytomiee, SMOPHOTOKCHUECKOE, TOHAJOTOKCHUYECKOE U  TEPaTOTCHHOE
neiicTBus He ycTaHoBlieHbl. B Tecte FEiiMca (TeHeTHdeckuil TecT ¢ HCHOJIb30BAaHUEM
oaktepuii Salmonellatyphimuriums kadecTBe TecT 00BEKTa) YCTAHOBIEHO, YTO BEHICCTBO HE
MyTareHHo. J[JIst OIIeHKH KaHI[EPOTeHHTO CHCTBHUS HEOCTATOUHO JaHHbBIX [4].

Jluokcua TUTaHa CYIIECTBYET B BHUAE TpeX MNOIUMOPQHBIX (opMm: aHaTaza, pyTwia U
Opykuta. HaumOomnpimyto  akTUBHOCTP B (POTOCTUMYJIHPOBAHHBIX  KATAIUTUYECKUX U
(OTOAIEKTPUUECKUX PEAKIUAX TPOSBISAET JUOKCHJ THUTAaHA, HAXOMAIIUWACA B aHATa3HOU
Monudukanuu. Pytun — Haubomnee mpouHas U pacupocTpaHeHHass MoauduKamnus, 0ojee BakHas
JUISL TPAKTUYECKUX LIeJICH.

B wuccnenoBanuu [10] HaiimeHo, uro aHarasHas (opma HaHOYacTUI[ ObOlamaer Oolee
BBICOKMM ITUTOTOKCHYECKHUM dddekrtom, dem pytua. Jpyrumu aBTopamu OblUla TMOKa3aHa
BO3MOXXHOCTh HMHHIIMMPOBAHUS amoNTo3a B MPUCYTCTBUU PYTHIA BCIEACTBHE 0Opa3oBaHUS
akTuBHbIX ¢opMm kucinopoaa (ADK) u crmocoOHOCTH aHaTa3a BbBI3bIBATH KIETOYHBIH HEKPO3
BCJIE/ICTBUE TOBpexaeHUs MeMmOpan kietok [11]. HanouacTuIpl BBI3BIBAIOT TaK Ha3bIBa€MBIi
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OKCHJIaTUBHBIN CcTpecc - (PU3MOIOTUYECKUN CTpECC WM TMOBPEKACHHE OpraHWU3Ma, BCIEICTBUE
MPOTEKAHUS HE XapaKTEepHBIX s COOCTBEHHOTO METaboJM3Ma OKHUCIUTEIbHBIXPEAKIIUMI.
JlokazaHo, YTO TOKCUYHOCTh HAHOYACTHUI] AUOKCH]IA TUTaHA 00YCIOBJICHA UX (DOTOKATATUTHICCKON
aKTUBHOCTBIO, KOTOpasi MPOSBIISETCS B yBEIMYCHUH MHTUOHpyromiero 3¢ dekra mocie o0padboTKu
yinbTpaduoneToBeiM  m3nydeHuem [12—15]. OtHOCHTENbHO HH3KHME YpoBHH Y@ mydeid,
COIJIacyIOIIMecss ¢ MPUPOJHBIM COJHEYHBIM, MOTYT CIOCOOCTBOBATH MOBBIIICHHIO TOKCUYHOCTH
HAHOYACTHI] JUOKCUAA TUTaHA I (PUTOIUIAHKTOHA, B TO BpeMsl Kak mpu OnokupoBaHuu YD
M3JIY9eHHS TOKCHYecKui 2 PexT HaHowacTuIl He HaOmroaancs [16].

HanowacTuiel AvoKcHAa TUTAHA HETATUBHO BIMSIOT HAa THAPOOMOHTOB, B YaCTHOCTHU Ha
BBDKMBAEMOCTh paukoB. VccienoBanue nmpoBoauiid Ha padkax D. magna (magHum) — 3TO MeJKue
pauku (pa3Mmepbl Tela B3pocibix ocobeir or 0,6 1o 6 mMMm). OHHM HACENSIOT BCE THIIBI CTOSYUX
KOHTUHEHTAJIbHBIX BOJOEMOB, BCTPEUAIOTCS TAK)KE€ BO MHOTHX peKax ¢ MEIJICHHbIM TedeHueMm. B
JdyXkax, Npygax M o3épax 4acTO HMEIOT BBICOKYIO YHMCIEHHOCTb M Oumomaccy. Ha mnpumepe
JMOKCH/Ia TUTaHa MMOKa3aHO, YTO HAHOYACTHUIBI CIOCOOHBI aICOPOUPOBATHCS HA MOBEPXHOCTH Tella
paukoB D. magna, mokpbiBasg NpU 3TOM IMOYTH BCIO IOBEPXHOCTb, UYTO MPEMATCTBYET HX
HOPMaJIbHOMY TIEPEJBIKCHHUIO, a TaK)Ke OKa3bIBaeT napyrue HeratuBHbIe dddextol [18].Yactp
HaHOYACTHI] MOKET OKa3aThCs B KuieyHuke [15, 17, 19], roe onn cnocoOHbBI aCCUMUIHMPOBATHCS B
TKaHHU.

[Ipu uccnenoBanuu BIMSAHHUS HAHOYACTHUIl AUOKCHIA TUTAHA HA KIJIETKH MJIEKOTUTAIOIIUX
YCTaHOBJICHO 3HAYUTENbHOE CHUKCHHE MUTOXOHIPHAIBLHOM (PYHKIHMU B KJIETKAX MEYCHH MBIIIH,
MOJIBEPTHYTHIX BO3JICHCTBUIO PaCcCMATPUBACMBIX HAHOYACTHUI[ MpU KoHIeHTpamuu 100— 250 mr/n
[20]. IlokazaHO, YTO HAHOYACTHIIBI AMOKCHIA THUTAaHAa CHOCOOHBI HapymiaTh (HarolUTaAPHYIO
(GYHKIIMIO alnbBEOJSIPHBIX MakpodaroB [21]. B akcnepuMeHTaxX, BBIIIOJHEHHBIX Ha JIMHUU
OpOHXHUATBHBIX SMUTEIUATHHBIX KJIETOK YENOBEKa, I0KA3aHO, YTO HAHOYACTHIIBI JUOKCHIA TUTaHA
pazmepoM 10 u 20 um MoryT BbI3bIBaTh NoBpexaeHus JJHK [14].

BogocopocHsiii Oacceitn peku [IMBOBapKHUIIETUKOM HAaXOJUTCS B YepTe TOpojia, B CBS3U C
9YeM, OHa KOPEHHBIM 00pa3oM TpaHCPOPMHPOBaHA B PE3yNbTaTe I'PaJOCTPOUTENBHOTO IpoIlecca:
CYILLIECTBEHHO HApYIIEHbl BCE MPUPOJHBIE KOMIIOHEHTHl UM THAPOJIOTHYECKUE IapaMeTpbl PEKH.
EcTecTBEHHBIN PEXMM PEKM MPAKTUYECKH IOJHOCTBIO HAPYIIEH XO3SMCTBEHHOM NEATEIBHOCTBHIO
YeJI0BEeKa.

beuto ycranoBneHo, uto Boja B IIuBoBapke Oblia 3arps3HeHa BOJOPACTBOPUMON KpPacKoM,
comepxaiie auokcua TUTaHa. IlockonbKy Kpacka MOXET coJepKaThb JaHHBIM NUTMEHT B
Macitabe menbie 100 HM, 3TOT MPOAYKT  3arpsi3HSIET OKPYKAIOUIYIO CPeay, HETOCPEACTBEHHO
BO3/IEUCTBYS HA KUBbIE OPTaHU3MBI.

['moGanbHBI  BBHIOPOC TEXHOTEHHBIX HAHOYACTHI[ JUOKCHJA THUTaHA TPOUCXOJUT
MIPEUMYILIECTBEHHO B BOJIOEMBI, UMEHHO IPEICTABUTENIN BOJHBIX SKOCUCTEM HAXOJATCA CErOJIHS B
omacHoi 30He pucka. O030p COBPEeMEHHOW HAyYHOW JHUTEPATyphl MOKA3bIBAET, YTO 3aBUCHUMOCTH
OTBETHBIX PEAKIMil OpPraHMW3MOB Ha MPUCYTCTBUE B OKPYKAIOIIEH Cpelle HAaHOYACTHUIl JUOKCH]IA
TUTAaHA HCCJIEOBaHbl HEJOCTATOYHO. Bompochl »AKCIUTyaTallil W yTUIM3alUUd  KpPacoK ¢
TUTAHOBBIMU OenuiaMu TpeOyroT AalbHEHINero u3ydeHus. PHCKHU, BBI3BaHHBIE TEXHOT€HHBIMH
HaHOMaTepHalaMH, JOJDKHBI OBITh OIleHEHBI. Takke HEOOXOIWMO pa3BHBATh SKOJOTUUYECKYIO
IPAMOTHOCTh HACEJIEHUs, BOCHUTHIBATh SKOJOTMYECKYIO KYJIbTYPY M UYBCTBO OTBETCTBEHHOCTH,
y)KEeCTOUaTh 3aKOHOJATENbCTBO B cdepe 3kojgoruu. Bo3zMo)kHOE Haka3aHME 3a TaKoe 3arps3HEHHE
PEKH: yCTpaHEHUE MOCIIEICTBUM SKOJIOTUYECKOTO MPECTYIICHUSI, U OYHCTKA Pycia peKH.
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COINUAJIBHBIE OITACHOCTH KAK YI'PO3A BE3OITACHOCTH JIMYHOCTH
IHaBaukoBa A.B. — cryaent, /lopoxoBa H./I. — K.B.H., JOLEeHT

OI'BOY BO «Anraiickuii rocy1apcTBEHHBIN arpapHbIil YHUBEPCUTET»
r. bapnayn

BonbimnHCTBO conManpHBIX omacHocTed (opmupyroTces B obmiectBe. ColuanbHas cpena
OKa3bIBa€T BO3JCHCTBUE HA KYJbTYypy IOBEACHMs 4YelIOBEKa. MHOIME JIMYHOCTH IOJIBEPIKEHbI
KOIMPOBAaHUIO MOBEACHUS IPYTUX JIMYHOCTEM, U JENarT TO, YTO AeNaroT Bce. Kak mpaBuio, 3To
IIOBE/ICHUE CBOMCTBEHHO MOJIOZIOMY, IIOJpACTAlOIIEMYy MOKOJIeHHI0. W Tak BOEpBbIE NMPOMCXOIUT
3HAKOMCTBO IOJIPOCTKA C IICUXOAKTUBHBIMH BELIECTBAMU.

Bce ncuxoakTUBHBIE BEIIECTBA MOYKHO BBIACIUTD B CIEIYIOIINE TPYIIIbL:

- TabaK;

- aJIKOT0JIb;

- mpenapatsl onus (onuarbl) — MOP(UH, FepOHH, OMHOIIOH;

- IpenapaThl KOHOIUIM — MapUXyaHa, Talluill, aHalla;

- rasumounHorensl — JIC/I, skcTazu, MeckainH, NCUIOUONH;

- ICUXOCTUMYJISTOPBI — aM(peTaMUuHBbL, d3QenpuH, 3peapoH, NepBETHH;

- KOKauH;

- CEJaTUBHO-CHOTBOPHBIE CPEJICTBA;

- TPAHKBUJIM3ATOPbl — PEIAHUYM, FJICHUYM, PaJeA0pM, Ta3enaM;

- pa3iaMyYHbIE COUYETAHUSI HAPKOTUYECKUX U TOKCUKOMAHUYECKUX CPE/ICTB;

- UMHTANSHTBI — 3¢up, xynopodopM, OEH3UH, MATHOBBIBOJUTENU, KJIEH, allE€TOH, KPAacKH,
JIaKU.

Yaenum ocoboe BHUMaHUE HEKOTOPHIM MCUXOAKTUBHBIM BEIIECTBAM, KOTOPBIE, HE CMOTPS
Ha CBOIO MCTOPHUIO aKTyaJbHbl W B HamM AHU.OJHO U3 HUX ITO KypeHUE — BJbIXaHUE JbIMa
TJICIONIMX PACTUTENBHBIX MPOIYKTOB (Tabak, OmUyM M Jp.). ITO OJHA U3 Hauboliee MOMYISPHBIX
BpPEIHBIX IIPUBBIYEK, KOTOpas nosisunack B EBpone B XVI B, a B Poccun — XVII B.

Kypsimipe mronM HEHaMEpeHHO TMOPOXKAAIT MACCHBHBIX KYPHIIBLIUKOB BOKpPYT ceOsl.
[TaccuBHOE KypeHHE MPUHOCUT 3HAYUTENBbHBIN yiepO 310pOBbIO JETeH PpOJUTENH, KOTOPBIX
CTpa/latoT JaHHOW NaryOHON MPUBBIYHOM.

Kypenue ycyryOnser TeueHMe MHOTMX XPOHHUYECKUX 3a00JIeBaHUWM Kak CIEJICTBUE
€XKEroIHO PErUCTPUPYIOTCS JIeTAIbHBIE UCXO/IBI - 2,5 MJIH. YeloBeK. Tabak — caMblil 1OCTYNHBIN 1
n3BecTHbI HapkoTUK XX-XXI BB. [loaTOMy 60ppba ¢ HUM BeAETCS BO MHOTHX CTpaHax MHUPA, B
ToM uyMciae W B Poccun. BbelkypuBaHMe OJHOW IMAaYKHM CHUTapeTWIM MAalMPOCBENET K 3aHOCY B
opranusMm 0,09 r aukotuHa, 369 mn okucu yriepona, 0,032 r ammuaka, 0,011 T mUPUANHOBBIX
ocHOBaHuM, 0,6 T CUHWIBHON KHUCIOTHI. ECiM KaKIplii I€Hb BBIKYpHMBAaTh IauyKy CUTapeT, TO B
TEYEHHE KHU3HHM KYpPWIbIIMK BHOCUT B OPraHM3M OKOJO 2 KI' YHUCTOIO HUKOTHHA, 3Ta J03a sAa
criocobHa youTs 20 ThIC. 4€TOBEKOJHOMOMEHTHO[3].

[Ipu »TOM nMONST HUKOTUHA B OOIIEH TOKCUYHOCTH TabadyHOro abiMa coctaBisieT 28,7 %.
HukoTuH npu cpaBHEHUU ¢ APYTUMH KOMIIOHEHTaMH Hanbosee TokcuueH. OH criocoOeH BhI3bIBATH
y ueJI0BeKa NMPUBBIKAHUE, a 3TO B CBOIO ouepeib (opMUpyeT TabauyHyt0 TOKCUKOMAaHHUIO.

O06e33apaxuBaHue HHMKOTHHA MPOUCXOIUT B JIETKUX, IMEYeHUH TMoukax. [lomHoe ero
BBIBEICHUE U3 OpraHu3Ma MPOUCXOaUT ¢ Mo4oi B Teuenue 10-15 u mocne kypenus. [Ipu sTom eciu
KYPWJIBLIMK BBIKYpHUBA€T CUTapeThl uepe3 3-5 U U yalle, TO HUKOTUH HE YCIEBAeT BBIBOJAUTHCA U3
OpraHM3Ma M OCTAaeTCs B HEM IOCTOSIHHO B Te4eHHEe CyTOK. HeoOXoauMoO OTMETHUTh, YTO KpoMe
HUKOTHHA, B TabauHOM JbiMe cozaepkarcst 1200 apyrux KOMIIOHEHTOB, KOTOPBIE OTPaBIISIOT
OpraHM3M U CHI)KAIOT €ro 3alluTHble (YHKIUHU, 3TO CHOCOOCTBYET pPAa3BUTHUIO Pa3IMYHBIX
MaTOJIOTH.

[laryGHOe neiicTBME HUKOTHHA MPOSIBISIETCS B CY’KEHUU U Clla3Me KPOBEHOCHBIX COCY/IOB, B
YaCTHOCTH COCYZOB I'OJIOBHOI'O MO3Ta M cepAla. BrocnencTBuu B NaHHBIX OpraHax OTMEYAIOTCA
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CTPYKTYpHBIC HW3MEHEHHs, a 3TO B CBOIO Ouepelb MPUBOAUT K PA3BUTHUIO TUNEPTEH3HH,
THIIEPTOHHUH,ATEPOCKIIEPO3a U CTCHOKAPTUH.

Tabak BIMseT HA OPTaHU3M KEHIIMHBI B OOJBINCH CTENICHHU, YeM Ha OPTaHW3M MYKUYHUHBIB
BUJY MCHBIIETO OObeMa TPYAHON KIETKH W OoJiee HHTEHCHBHOMY OOMEHY BEIIECTB, YTO
CIOCOOCTBYIOT O0JIee OBICTPOMY OTPABJICHUIO KEHIIIMH HUKOTHHOM IO CPAaBHEHUIO C MYKYUHAMHU.

JlpiM Tabaka BIMSET HA PENPOAYKTUBHYIO (DYHKIIHIO KCHIIMHBL. Y KYPHIBIIMIL C OOIBIITHM
CTaXEMOTMEUaeTcs Takoe 3a0ojeBaHMe, KaK arpous SMYHUKOB: MX KOPKOBOE M MO3TOBOE
BEIIECTBO YIUIOTHSETCS pPa3pOCHICHCS COCTUHHUTEIBHON TKaHBIO, OOJBIIMHCTBO 3pENbIX H
CO3peBAIOIIUX (POITHKYIOB 3aMETHO PEAYLUPYETCs, a YaCTh U3 HUX HOCHUT CJIE/IbI ICTCHEPAIIHH.

Taxke HUKOTHH MOXKET HAKaIUIMBATHCS B MBIIIEYHOM CJIO€ MATKH, 3TO MOBBIIIAET €€ TOHYC
U Tpu OEPEMEHHOCTH MOKET MPHUBOIUTH K BBIKHJIBIIITY HIJIA IPEKICBPEMEHHBIM POJIaM.

BHyTpryTpoOHas ruberns 1ioia y KypsImuX KSHIIUH B 6 pa3 BBIIIE, CIICAYET OTMETUTh, YTO
YCTaHOBJICHA TIpsIMasi CBSI3b MEXKJY YHCIOM BBIKYPUBAEMBIX CHUTApET, OTPBHIBOM ILIAICHTEHI,
CMEPThHIO IJI0J]a U HOBOPOXKACHHOTO. Y KYPSIIMX JKCHIIWH BBIKHUIBIIIH, TPEKICBPEMEHHBIE POJIBI,
OCJIOKHEHUS TIPH pojax, CMEPTENIbHbIE UCXO/IbI CIIyHaloTcs yalie - B cpeHeM okouio 30 %.

ANKoroiam3sM —  XpOHHMYECKOe 3a00JieBaHHE, OOYCIIOBJIEHHOE CHUCTEMaTHUYECKUM
ynoTpeOJIeHNeM CHUPTHBIX HamuTKoB. [lo craructudeckuMm HaHHBIM Oonee 35 % mroged,
MOCTYMAKONMX B OOJNBHUIIBI C TSDKEJIBIMH TpPaBMaMH, KaK MPaBWIIO, ITO JIMIA HAXOISIIUECS B
COCTOSIHUM aJIKOTOJIBHOTO ONBbSHEHHS. AJKOTOJBHBIA 00pa3 JKW3HM, KaK IMPOTHUBOIOIOXKHOCTD
3I0poBOro  o0pa3a BeIeT K MPSKIACBPEMEHHOH CMEPTH M HWHBAJIUIHOCTU: IPH  JTOM
MPOJOIDKUTENBHOCTh JKU3HM JIUI[, CKJIOHHBIX K aikoroimsmy, Ha 15-20 mer ykopaumBaercs
OTHOCHUTEIIEHO CPEIHECTATUCTUYECCKON. YUEHBbIC HA3bIBAIOT POCT 3JIOYMOTPEOJICHUS CIUPTHBIMU
HAITUTKaMU «HAIIMOHATBHON Oe0i», «KOJUIGKTHBHBIM CYHITHIOM HAIlUW», «IOPOToi K KaTacTpode
4eloBeYeCTBa». BpauM, COIMOJIOTH, TICHMXOJOTH IBITAIOTCA MOJPOOHO HU3YyYUTh OOBEKTHUBHBIC
NPUYUHBI THSIHCTBA. MMJUIMOHBI JIOAEH CTpeMAaTcss MmobopoTh 3To 31m0. Ho,K cokaneHuio,B
Poccunna ceromHsHUN IeHh MpoOJIeMa alKoToJIM3Ma OCTAeTCsl OJHOW W3 TaBHBIX. [1o cBoemMy
JNCHCTBUIOANIKOTONIb  TOJI00CH HApPKOTHYECKMM  BEIIECTBAM W TUNWYHBIM  silaM  — B
Hayae,BO3CUCTBYET BO30YKIAIOIIe, 3aTeM Mapalu3ykolie. Y CTaHOBUTh MPUEMIIEMYIO 103y, TIpU
KOTOPOH MPOSIBUTCS TOJIBKO TEPBBIN BO30YKaaromuii 2 Qexr, HeBo3MOXHO [ 1].

AJKOT0JIb OBICTPO BCACHIBACTCS B KPOBb M YK€ Uepe3 5 MUHYT JOCTUTAET FOJIOBHOT'O MO3Ta.
Conepsxanne B kpoBu gaxe 0,05 % ankorons HEraTUBHO CKa3bIBA€TCS Ha MCUXO(U3UOIOTHUECKOM
COCTOSIHUY YelioBeka. ONbSHEHUE TTOHMWKAET COMPOTUBIISIEMOCTh OpraHi3Ma JCHCTBUIO OMACHBIX U
BpenHBIX (aKTOpoB. M3MEHEHUs B IEATENBHOCTH OpPraHOB M CHUCTEM OpraHM3Ma 4eJoBeKa
MOSIBJISIFOTCSL  1TaKe TMPH YMEPEHHOM ero ymnoTpebneHuu. Tak, yBeNIWYeHHBIH O0BEeM cepjla
pEeTUCTpUpPYETCS Y TAIMEHTOB CO CPaBHUTEIBHO KOPOTKUM aJKOTOJBHBIM CTaxkeM. Jlaxke y
3JIOPOBBIX JIIOJIEH Mocie OOJBIION J03bI ANKOTrOMsl MOTYT OTMEuaThCs HapyLIEHHs CepJedyHOro
pUTMa, HO TIIOCTENEHHO O5TH OTKJIOHEHHsS CaMOIPOU3BOJILHO HCYe3aloT. Y Ironeil OOJMbHBIX
XPOHUYECKHM QJIKOTOJIM3MOM TPOSIBIISIIOTCS CaMble Pa3HOOOpa3HbIC TICHXHYECKUE OTKIOHCHHUS
(rayuTronMHAIMKM), OHEMEHHME 4YacTeil Tena, CyIOpOrH MBI, HHOT/Aa pe3kas clabocTh B
KOHEYHOCTSIX (HOTH «BaTHBIe»). CeMeHHBI alKorolM3M 3TO TaKXe OJHA W3 MpoOJieM Hallero
o01ecTBa. [TbSHCTBO ~ POAMTENEHOTPHUIIATEIHEHO BO3JICHCTBYET  HA  TICHXHYECKOCH
¢usnueckoepazButue pedeHka. Takue AETH CTPaJalOT OT HEBPOTHUECKUX M HEBPO30MOAOOHBIX
paccTpoOMCTB, HAPYNICHUH CBSA3aHHBIX C IICUXOMATHYCCKUM DPA3BUTHEM JIMYHOCTH TaKXKE OHH
UCTIBITHIBAIOT ~ TPYIHOCTH B COIMAIbHOW  ajanrtanuu.  JIOBOJBHO  4acTOy  TaKHX
neTeiHa0IroTaeTCSIHeaeKBaTHOE TMTOBeieHHe. [lOCTOSIHHBIE TepeKMBaHUS, BO3ZHHUKAIOIIAE ITO]
BO3/ICHCTBUEM HEOIAronpusaTHOW 0OCTAaHOBKH B JIOME, IPUBOJIAT K AKTUBHBIM PEAKIIUSIM MPOTECTA!
peOEHOK CTpeMHTCS BCE JeiaTh Haslo, HE CIymlaeT W HEe CIBIIUT TPeOOBaHWN B3pPOCIHIX,
CTAaHOBHUTCS arpecCUBHBIM, IOJIABJICHHBIM, HEI00pOXKeIaTeIbHbIM. [IOMUMO aKTHUBHBIX PEAKIMH
MpoTecTa MOTYT HAaOIIOIaThCSI ¥ TACCUBHBIEC PEAaKIINH, KOTAa peOSHOK YXOAUT U3 J0Ma HMITH IITKOJIBL.
KoneuHoe mnposiBIeHHE MpOTECTa — CYMIMIHBIE TMOMBITKH, B MX OCHOBE JIGKUT YPE3MEPHO
BBIPQ)KEHHOE YYBCTBO OOWIBI, KeJIaHHE OTOMCTHTh OOMIYMKaM, HammyraTh ux. Eme onHol n3 Gopm
HapYIICHUS TIOBEJICHUS y IeTel MPH CEMEMHOM aJIKOTOJIM3ME SBISETCS MMUTAIIMOHHOE TTOBEJICHHE.
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Jletn NeTKO KOMUPYIOT Takue (HOPMBI acOIMATBHOTO TMOBEACHUS, KaK CKBEPHOCIOBHE, MEIKOE
BOPOBCTBO,XYJIMTAHCTBO, KYpeHHE, YITOTpeOIeHNE HAPKOTUKOBH aliKoroJis [3].

[IpopumnakTuka ankoroimmsmMa — O3TO CHUCTEMa KOMIUIEKCHBIX TOCYIapCTBEHHBIX,
OOIIECTBEHHBIX, COLIMATIbHO-3KOHOMUYECKUX, METUKO-CAHUTAPHBIX, ICUXOJIO0r0-NIEAArOTHYECKUX U
IICUXOTMTMEHNYECKUX MeponpusiTuidl. Crenyer OTMETHTb, 4YTO alKOroJIM3M — 3TO OJHA U3
COLIMAJIbHBIX oOmacHocTel oOmiecTBa. Pa3paboraTh Mepbl 0e30MacHOCTH YellOBEKa MPOTUB ATOU
OIaCHOCTH — OJIHA U3 HauboJiee BaKHBIX 33/1a4 Ha CETOTHSI.

HapkoTuku — 53TO XHUMHUYECKHE BEIIeCTBA CHUHTETHMYECKOTO WM PACTUTEIHHOTO
MPOUCXOXKACHUSA, CIOCOOHBIE BBI3BIBATH OSUGPOPHIO  (COCTOSHHE XOPOILIEr0 HACTPOSHUS,
ynoBosibcTBUs). CHcTeMaTHdyeckoe WX YHOoTpeOJeHHe BeAeT K pPa3BUTHUIO TICUXUYECKOW H
¢u3nvecKkoil 3aBUCUMOCTH — HAapKOMaHMU. B Hacrosiee BpeMsi HACUMTHIBACTCS OOJBIIOE
KOJINYECTBO BEIIECTB, OKA3bIBAIOIIMX OJlypMaHUBaloIIee IeicTBHE [2].

ITo omeHKaMd KCIEPTOB, peaJbHOE KOJMYECTBO IMOTpeOUTENel HApKOTHKOB IPEBHIIACT
cTaTUCTUYECKHE JaHHble B 5-10 pa3. A camoe yxacaroniee B JaHHOM CTaTUCTUKE, 4TO 0koJyio 70 %
BCEX MOTpeOuTeNell HAPKOTUYECKHX BEIIECTB MPUXOAUTCS HA MOIPOCTKOB M JIHIl MOJIOJOTO
Bo3pacrta. CpeHuid BO3pacT NMPUOOIIECHHs K HApKOTHKaM cocTaBiisieT 12-14 ner. Takke oTMedaeTcst
pOCT 4ymcla JML, YHOTPEOJISIOIMX HAPKOTHUKUM HHBEKIUOHHBIM CHOCOOOM, M Kak CIEACTBHE
yBenuuuBaeTcs 3apaxkenue HaceneHus BUY-undexuwei. [lo ganasiM  MuHucrepcTBa
3npaBooxpaneHusi Poccuu, 6onee 90 % Bcex BHOBb BBISBICHHBIX ciydaeB 3apaxenuss BUU-
nH(pEKIHel PerucTpUpyercs Cpeau Jull, YHOTPeOISIOMUX BHYTPUBEHHOHAPKOTUYECKUE CPEICTBA.
Camoe crpamHoe, yto 3/4 BUY-unduuupoBaHHbIX TpaxaaH Poccun — HapKOMaHBI, a CpeaHHNA
BO3paCT 3apakeHHBIX cocTaBisier 18-25 ner. ['maBHBIA npuHIUN TPO(UIAKTUKA HAPKOMAHUN —
3TO MNPUHIUI CUCTEMHOCTH, T. €. COTPYJHHUYECTBO BCEX OpPraHOB, OT IIKOJbI U PaHOHHBIX
MICUXOJOTHYECKHUX LIEHTPOB 10 aJMUHHUCTpAIMK Topoaa. Ha mpakTtuke He 3apekoMeHaoBaiu cebs
TPAIUIIMOHHBIE TPOPHIIAKTUYECKHE TTPOTPAMMBI 3TO MOKHO OOBSCHUTH TEM, YTO OHU HAllEJICHBI U
MPOMAaraHIupyT TOJbKO HETaTUBHBIE CTOPOHBI YIMOTPEOIeHHs] HAPKOTHKOB. M3 3TUX mporpamm
CJIeIyeT, YTO HapKOMAaHbl — «KOHUEHBIE JIIOJN», «IIpecTynmHukn» u «BUY-undunmrpoBanusiey», a
uHpopmalisg o0 OMbITe YMNOTPeOJIeHHS HAPKOTHKOB IMPOTUBOPEUYUT TOM, KOTOPYIO MOAPOCTOK
[I0JIy4aeT OT CBEPCTHUKOB, Jpy3eil, KymMHUpoB. B pe3ynbpTaTe, Kak moka3ana IpPaKTHKa, CTENEHb
JIOBEpHsI CBEPCTHUKY 3a4acTyI0 OKa3bIBAE€TCA BBIIIE, UEM MEIarory, Bpauy Wik poauTensM. Taxxke
CJIEIyeT YYUTHIBATH NICUXOJOTHYECKHE TEHACHIIUN, CBOWCTBEHHBIE OMPEIEICHHBIM MOAPOCTKOBBIM
nepuogam. Hanmpumep, MeCTUKIACCHUKH MOMYy4Yal0T OTPUIATENBHYIO HHDOPMALIUIO O HAPKOMAHHUH
B ocHOoBHOM oOT poautened u CMU. K 8-my kimaccy HapKOTHKHA CTaHOBSITCA Oojee
NepCOHUUITMPOBAHHBIMH, KOTOPBIE ACCOIUUPYIOTCS Y MOAPOCTKOB C UX 3HAKOMBIMU U IPY3bSIMH.
B 10-M knacce HAPKOTHK CTAHOBUTCS CHMBOJIMUECKHUM 3JIEMEHTOM MOJPOCTKOBOM KYIbTYpbl. OTBIT
CIUIA u npyrux cTpaH, B KOTOPBIX MpoOiieMa HApPKOMaHUHM MOJIOCKU MOSBUIIACH paHbBIIE, YeM B
Poccuu, nokazan HeaPpheKTUBHOCTH criocoba ycTpalieHus, COCPEA0TOYCHUSI BHUMAHUS Ha TOJTHOM
dapmakonorudeckoii nHGpopmaruu. Hanbomnee 3apexomMeHioBay ce0si MporpaMMbl, TO3BOJIAIOININE
CO3/1aBaTh B paMKax ypoKa CUTYalluH, IpoIaraHIupyrolue 310poBblii 00pa3 *U3HU, U TEM CaMbIM
OHM HANpPABIAIOT YUYalIMXCAd K H3YYCHHUIO MPOOJEMbl M TMOMOTAIOT CaMOCTOSITENFHO TNPHUHATH
MIpaBWJIbHOE PEIIEHNE B PEaNIbHBIX KU3HEHHBIX cuTyanusx [ 1, 3].

Takum oOpa3zom, s oOecredeHuss COIUaNbHONW O€30MacHOCTH HEOOXOaUMO OoJblle
BHUMaHUS YJENATh MpONAaraHAe pacnpoCTpPAaHEHUS M BIMSHUSA COLMAJIBHBIX OINACHOCTEW Ha
auyHOCTh. HeoOxonuMmo mojpacratomiee MOKOJEHHE BOOPYKHUTh TEOPETHUYECKHMMH 3HAHUSAMH O
MOCJEACTBUSAX TOrO MJIM HHOTO OINAcHOTo coluajibHOro ¢akropa. A B LENAX NPO(UIaKTUKU
ClIeTyeT MPHU3BIBATh BECTU 3/I0OPOBBIN 00pa3 KHU3HU BEIb ITO MYTh K COXPAaHEHUIO JTMYHOCTH.
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3ABUCUMOCTH CTENNEHU ®U3NYECKOH AKTUBHOCTH OT CMEPTHOCTH OT
PA3JIMYHBIX 3ABOJTEBAHUN. BJIUSHUE ®U3NYECKON AKTUBHOCTH HA
HNCUXOPU3NOJIOTHUYECKOE COCTOAHUE YEJIOBEKA

HNBanoBa E.A. — ctynent, MycaroBa E.I'. — nouentr O®PKuC

OI'BOY BO «Anraiickuii rocy1apcTBeHHbIN TexHUUYeCKU yHuBepcuteT uM M.M. [lonsyHnosa»
r. bapnayn

UenoBeK B TE€UYEHHE CBOCH JKM3HMU CTapaercsi YIPOCTUTh CBOIO AESTENbHOCTb, AOCTUTATh
pe3ynbrar HambOonee IPQPEKTUBHBIM crocoOoM. CKIOHHOCTh K TakKOMY TIOBEACHHIO U
BBICOKHI ypOBEHb HWHTEIIEKTYaJIbHBIX PECYpCOB TMO3BOJII YEIOBEKY MEPEeHTH OT PYUYHOTO
Tpyda K MEXaHM3HUPOBAHHOMY, AaBTOMATH3MPOBAHHOMY W  KHOepHETH3UpOBaHHOMY. B
UCCJIETIOBAHMIX apXeO0JOroB OTMEUYAeTCsi, YTO B JPEBHOCTH OOBIYHBIC JKEHIIMHBI, BEIYyIIUE
ObIT, OBUTM TOpAa3/l0 CWIbHEEC W BBHIHOCIUBEE COBPEMEHHBIX CIOpTCMEHOK [6]. Temo denmoBeka
CO3/IaHO JJIs IBMDKEHUA. B Halle Bpems TspKesblid pydHON TPY MOYTH UCKOPEHUIICS.

Ha pmanHOM »JrTame pas3BUTHS OONIECTBA CaMbIM BaXKHBIM PECYPCOM  CTaHOBHUTCS
unpopmanuga. VMeHHO TOITOMY Oonblloe BHUMaHue yaenseTcs o0pa3oBaHUIO U
camooOpa3oBanuto. [IpakThueckn BO Bcex mNpodeccrsx Hadald TPHUMEHATHCS KOMIBIOTEPHBIE
texHojoruu. Co MIKOJBHOTO BO3pacTa Mbl HAYMHAEM BCE JOJbIIE U JOJbIIE HAXOIUTHCS B
TIOJIOKCHUU «CHIIsT». JIFOIIM TTPOBOAST JOJITHE Yachl 32 KOMIBIOTEPAMH M IPYTHMH TaPKeTaMH BO
BpeMs paboThl, yueObl U Aaxke oTapixa. Cuasunii 00pa3 KU3HU CTal HOPMOHM Jii COBPEMEHHOTO
genmoBeka. Ho TakuWe ITOCTHDKEHHUS 4YeJOBEYECTBA COMPSDKEHBI C  PSJIOM OTBETCTBEHHOCTEH,
OJTHOM W3 KOTOPBIX SBISETCA MOJJCpKAHHE COCTOSHHUS COOCTBEHHOTO 370pPOBbSl Ha JOJKHOM
ypoBHE. YeM omacHO IJIUTEIBHOE BO3JEpXKaHUE OT (PU3NYECKUX HATPY30K?

Jlrogu CTamKWBaKOTCS C OTPOMHBIM MOTOKOM MH(OPMAIUU M CTPECCOM KaK[blii eHb. Bce
9TH (AKTOPHl BIHSIOT HA TMCUXO(U3MOJIOTHYECKOE COCTOSHHUE YENIOBEKa M, KaK CJICJICTBHE, Ha
KOTHUTHBHBIE (DYHKIIMHU TOJOBHOrO Mo3ra. Ha ceropnsimiHee BpeMsi y OONBIIMHCTBA JtOJEH
MMEIOTCS  3a00JIeBaHMsI TMO3BOHOYHWKA (CKOJMO3, OCTEOXOHIpPO3 U Jp.), JHUIIHUK BeC,
rOpMOHaJbHBIE cOOM U Ap. B OonbIIMHCTBE CcIoy4yaeB, TaKOTO poJia OTKJIOHEHHUS BbI3BAHbI
HEYJIOBJIETBOPEHHOW MOTPEOHOCTHIO OpraHu3Ma B (PU3NYECKON Harpy3Ke.

JlesiTenbHOCTh, HE CONpSOKEHHAas C (PU3MYECKUMH  YCHIIHSIMH, COIIPOBOXIAETCA
HANPsDKEHWEM MBI IIIeH, IUICYeBOTO IMOsCa, a TAKKe MBI JIMIa U PEUeBOTo ammapara (Ux
paboTa cBs3aHA C HEPBHBIMHU IIEHTPaMH, KOTOpBIE MOOYXKAAIOT MBIIIIBI COKPAIIATHCS BO BPEMS
MIPOSIBIICHUST SMOITMM, peYl M KOHIEHTPAallMd BHUMaHUs). Eciu denoBek OBICTpO H  JOJTO
MUIIET, TO HANpsSHKEHHE OT MallblIeB KUCTH MOCTENEHHO MEepeMeniaeTcss K MBIIIIaM Iuieda U
IJICUEBOTO Mmosica. Takum 00pa3oM HEpBHAs CHCTEMa AaKTHBHU3UPYET KOpPY TOJIOBHOTO MO3ra M
MOJAJEPKUBAET PaOOTOCIOCOOHOCT, B TEUEHUHM HEKOTOPOrOo MPOMEXKYTKa BpeMeHu. B
JTAIGHEUIIIEM TIPOUCXOJWT TPHUBBIKAHWE K OTUM PA3APAKHUTEIAIM W HAYWHACTCS IPOIECC
TOPMOXKEHHSI, TIOCKOJIbKY TOJIOBHOM MO3T OOJbII€ HE B COCTOSHHM CIPABUTHCA C HEPBHBIM
BO30YKJICHHEM, U OHO PacCIpOCTpaHseTCs M0 Bcel MycKynarype. PaboTocmocoOHOCTh CHIKAETCA.
[Tpu moMoIIM aKTUBHBIX JBUKEHHUH, (PU3MUECKUX YIPAXKHEHUHN, B KOTOPBIX YYacTBYIOT HE TOJBKO
MBIIIIB, HO W MHOTHE YYaCTKH HEPBHOW CHCTEMBI (OT MepUEPHIHBIX HEPBOB JO BBICIINX
IIEHTPOB KOPBI OONBIINX MONyIIapuii Mo3ra). B paboTaronux MpIIIIax BO3HUKAIOT CHUTHABI,
KOTOPBIC OKa3bIBAIOT CTUMYJUPYIOIICe BIUSHUE Ha IEHTpaibHYI0 HepBHYIO cuctemy (IJTHC),
MOJJIEPKUBasi pabOTOCTIOCOOHOCTh HEPBHBIX LEHTPOB. CUCTEMATUUYECKUN MOTOK TAKUX CHUTHAIIOB
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MOJIOKUTEITHHO CKa3bIBACTCS HAa Pa3BUTHH U (DYHKIUSX MO3Ta, COCTOSHUU BETETATUBHON HEPBHOMN
cucTeMsl [1].

VY monelt, HaxoAsAmuXcs B xopouien puznueckoit hopme, COOTBETCTBYIOIIEH WX BO3pacTy,
3aduKcupoBaHbl 00Jiee BHICOKOE KaYECTBO CHA, ONTHUMAJIbHOE MCUXO(U3HOIOTHYECKOe COCTOSHUE,
a TaKKe COXpaHEHHE Ha BBICOKOM YPOBHE KOTHUTHBHBIX CIOCOOHOCTEH MoO3ra B MOXKHIOM
Bo3pacte[3]. PerynsipHbie a’spoOHbIe YIpa)kHEHUS B HOPME, COOTBETCTBYIOIIEH pPEKOMEHIAIUSIM
OOIIECTBEHHOTO  3]JpaBOOXPAHEHHUs, CHOCOOHBI MOJNJCPKUBATH ONTUMAIBHOE ICUXUYECKOE
COCTOSIHME YeJOBeKa, KpoMe TOro, OHHM SBIAIOTCS 3(PPEKTUBHBIM METOAOM JICUCHUS
JIEIIPECCHUU JIETKOU U CpeiHel TsukecTu [4].

VYuenble HanuonaneHoro wuHctutyra oHkojormu CIIA B 1995 ronmy Hauvanu
UCCIICIOBAaHNE 3aBUCHMOCTH MEXAY (U3MYECKOW AaKTHBHOCTBIO JIIOJIEH B pa3HbIe IMEPHOMIBI
Xu3HK (0T mojpocTtkoBoro 15-18 ser mo 3penoctu 40-61 roma) U CMEPTHOCTHIO OT PA3TUYHBIX
3aboneBanuii. B uccnenoBanuu npunsio ydactue 315 059 yenosexk (58,2% wmyxumna u 41,8%
KEHILMH), KOTOPBIX paclpeiesnii Ha BO3pPAaCTHbIE TPYINIbL. PeryispHo NMpoBOAUIUCH OMPOCHI
YYaCTHHUKOB O CTETICHU UX (PU3NYECKON aKTUBHOCTH. PexoMeHayemMas HOpMa COCTaBIISECT HE MEHee
150 MuHYT B HEAENO JJIi YMEPEHHOW MHTECHCHBHON HArpy3Kd WJIM 75 MUHYT B HEIEIIO IJIst
uHteHcuBHou. [locnennuii aHanu3 naHHbIX ObLT  mpousBojneH B ¢eBpane 2018  rona.
3abosieBaHusa KiIacCUPHUIMPOBAHBl MO MeEXIyHApOIHOW KiaccupuKauu OoNie3Hel N1eBATOM
PEAAKIMK: CEepJEUYHO-COCYIUCThIE 3a00J€BaHUs, PaK U CMEpPTh 10 BCEM IpUuMHaM (T.e. Bce
npyrue 3a0oneBaHus). YueHble 3apeructpupoBanu 71 377 cmepreii 1o BCeM IMPUYMHAM,
22219 ot cepreyHo-cocyaUCThIX 3a0oneBanuil U 16 388 ot paxa.

B pesynbrare cTaTUCTUYECKOro aHaian3a ObUIO BBHISBICHO, YTO JIFOJHU, MOACPKUBAIOIIIE
OoJiee BBICOKHMI WMJIM YMEPEHHBIH YpOBEHb (PU3MUECKOW aKTUBHOCTH Ha MPOTSDKEHHH BCEH JKW3HH,
UMENIH 3HAYUTEIbHO Oo0Jiee HU3KYI0 CMEpPTHOCTh OT CEepIASYHO-COCYAMCTHIX 3a0oieBaHHil U
CMEpPTHOCTBIO OT BCEX IPHYMH, 1O CPAaBHCHUIO C TEMH, KTO OBUI TOCTOSIHHO HEaKTHBEH. WX
PUCK cMepTHOCTU cHu3mics Ha 29-36 % ot Bcex Oonesneid, Ha 14-16 % ot paka u Ha 43 % ot
cepaeuHo-cocyaucToix 3aboneBanuii (CC3). B To BpeMs Kak MOJAEpKaHUE HHUZKOTO YPOBHS
akTUBHOCTH (1 yaca B HeJelNi0) MPUBENO K CHIKCHHUIO pHUCKa TOJIbKO Ha 16% OT cMepTHOCTH OT
Bcex Oouesneit u CC3.

VYBenuueHne Harpy3kd Ha pPaHHUX WIH TMO3IHUX O3Tarax B3pOCION >KU3HH CBS3aHO CO
CHIDKeHHeM cMmepTHocth Ha 32-35 % ot Bcex Oonesneit, Ha 40 % OT cepae4yHO-COCYAUCTHIX
3aboneBanuil (B 3pemom Bo3pacte Ha 42 %) m Ha 15 % or 3aboneBaHus pakoM, IO
CPaBHEHHIO C HEaKTUBHBIMM Tpynnamu jojaed. OpHako JMIla, KOTOpble cOOOIIalu O BBICOKOM
ypoBHE (pu3MUecKOl Harpy3kKd BO B3pOCIOM BO3pacTe, HO HuU3koM B 3peioM (ot 40 mo 61
rojia) o0namany Topasao MEHBIIEH 3anuToi OT 3a0oeBanuil [5].

Takum oOpa3om, MOBBIIIAST 0 HOPMBI CBOIO (PU3UYECKYIO HArpy3Ky, MBI MOXKEM CHU3HUTH
PUCK CMEPTH OT pa3IMYHBIX 3a00JieBaHUN BO B3pOCIOM M Jaxke 3penoM Bo3pacte. Ho uem
paHHee HauHEeTCs YIydllleHHe M ToJepkaHue (HU3MYECKOTO COCTOSIHHSI Tella, TeM BepOsTHEee
UX NMpeaynpekaeHue U JalibHelllee pa3BuTre. YenoBek HeceT OTBETCTBEHHOCTD 3@ CBOE 3/10POBbE,
32 CBOEBPEMEHHOE YJOBIETBOPEHHE MOTpEeOHOCTEH COOCTBEHHOIO Tela, KOTOpPOE B CBOIO
ouepeqb 00eCIeynBaeT ONTUMaIbHOE MCUXO(U3MOIOTHYECKOE COCTOSHUE U BBICOKUH YpPOBEHb
MO3TOBOM aKTHUBHOCTU. JIBUTaTenbHas aKTUBHOCTh HEOOXOAMMA [JIsi TAPMOHHYHOTO PAa3BUTHSL
JUYHOCTH W peajn3alliy UHTEJUIEKTYalbHOIO MOTEHIIANA.

CHOHCOK UCIOJIb30BaHHLIX UCTOYHUKOB U JINTEPATYpPhbL
1. Biusaue ¢u3nyeckux yrpaKHEHWN Ha KOTHUTHBHBIE CHOCOOHOCTH CTYACHTOB BYy3a/
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3AXOPOHEHUE PAIMOAKTUBHBIX OTXO/10B
JMapoBcknii A.C.— cryaeHt, 'onuaposa T.B. — cT. npenogaBaresib

OI'BOY BO «Anralickuii rocy1apcTBeHHbIN TeXHUUYECKUH yHUBepcuteT uM M.U. [lonsyHnosa»
r. bapHayn

[IpoGnema 3aXOpOHEHUS! PalMOAKTUBHBIX OTXO/J0B HE MOXET OCTaBUTh PABHOLYIIHBIM HU
oJHoro yenoBeka. [IpeacraBpre cede, YTO Bbl y3HAIH, YTO HEJAIEKO OT BAIIEro MecTa IpOKUBAaHUS
COOHMPAIOTCSI OTKPBITH MOJUTOH JJISl 3aXOPOHEHHS SJICPHBIX OTXOA0B. Bps i Takasi HOBOCTb KOTO-
TOo 00paanyer. Cpa3y BO3HMKAET psii BOIpocoB. UTo Takoe paauoakTHBHbIE 0TX01bI? OTKyna OHU
nosBisitoTcsi? CTpax mepen pajrOakTHBHBIM 3apaXeHHeM — 3T0 (GoOus wim 000CHOBaHHAsS
peasibHOCTH? Kakue Mepbl TpemocTOpOXKHOCTH OyayT coOmromatrbes? Hackonpko — Ge3omacHo
CTPOMTENBCTBO IOJIUTOHA 7Sl OKpYKarollen cpenbl? Kakoe BIUSHUE OKaKET MOJUTOH Ha 3I0POBBE
moaei? Bo3MOKHO JI1 BOSHHKHOBEHHE BHEIITATHBIX cuTyanuid? [lombiTaemcst pa3oOpaThCsi B 3THX
BOIIpPOCaXx.

PanuoakTuBHBIE OTXOIBI - JTO SJEpHbIE MaTepHalbl M paJAMOAKTHBHBIE BEILECTBA,
JAJIbHENIIEE HCIONb30BAHUE KOTOPBIX HE IpeaycMmaTpuBaercs. MICTOUHMKaMK paguOaKTHUBHBIX
OTXOJIOB SIBJISIOTCSL HE TOJIBKO MPEANPUATHS, CBSI3aHHBIE ¢ 0OOPOHHOM MPOMBIIIIEHHOCTHIO WIIU
ATOMHBIMM 3JIEKTPOCTAaHIMAMH, HO U MEAULIMHCKUE MPEANPUATHS, IPOMBIIIJICHHBIE TIPEAIPUATHSA,
UCCIIEIOBATENbCKUE LIEHTPHI.

Crpax nepen paavOaKTHBHBIMM BELIECTBAMM BO3HMK JaBHO. Benp B mepBble TOIBI
SJIEPHBIX HCIBITAHUNA B3pBIBBl MPOU3BOJMWINCH HA3eMHBIM CIIOCOOOM, YTO CHOCOOCTBOBAIO
OosblIel 103e 00JydeHHsl, YeM IpU MOJ3eMHBIX MCIBITaHUSAX. ABapus Ha UYepHoObuTbCKOW ADC
MoKaszajia CTpallHble mocheacTBusi paguanud. Jla m tor dakr, yro B 40-x — 50-x romax He
COOJIIOJANIUCh HUKAKUEe Mepbl MPEJOCTOPONKHOCTH, ONTHMHU3Ma He no0aBiser. PananoakTuBHbIE
OTXOJIbl IPOCTO CBAJIMBAJIUCH B ONMXKaillliie OBparu, a MOTOM Ha 3THUX MECTax 4acTO BbIpacTalu
KUJIble MaccuBbl [3].

[lepBbIM MOTMJIBHUKOM SIIEPHBIX OTXOJOB MpEANpUATUs cTana HeOoiblias peuka Teua. B
1957 roxy K TOCTOSHHO cOpachblBaeMbIM B DPEKY SIJIEPHBIM OTXO0JlaM JOO0aBHIIUCH 3JEMEHTHI,
MoJTydeHHBIE B pe3yibTaTe B3pbiBa eMkoctu ¢ PAO. Kpome Toro, B Bo3ayxe chopMUpOBAIOCH
panroakTUBHOE 00JaKo, 3apasuBiiee Teppuropuro mpumepHo Ha 300 — 350 kM B ceBepo-
BOCTOYHOM HaIlpaBJieHUH OT KomOuHaTa «Mask» [2].

B Poccun oOHapyX€HO MHOTO YYacTKOB C ONACHBIM YPOBHEM paJuallii, OCOOEHHO B
KpynHbIX ropoaax. B Mockse, Hanpumep, 3a 20 JIeT HaIUIM MOJTOPBI THICSYM TAKHUX YYaCTKOB.
CrpamHas Haxojaka ObUla OOHapyXeHa B JETCKOM caly okoino KypuyaTOBCKOro HHCTUTYTA.
[lecoununia, B KOTOPOW MIpajiy JE€TH, UMEJIa YPOBEHb paavanuu 612 TeIC. MIJIIMPEHTIEH B 4ac.
Ecnu B Takoil mecoyHuiie NpoBECTH CYTKH, TO MOJIyYeHHAs 71032 YObET YelloBeKa B TEUEHUE MecsIIa.
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B nacrosiee Bpemst oOpaliieHre ¢ paJuoaKTUBHBIMUA OTXOJaMHU CTPOTO perjaMeHTHPYeTCs
KaK MEKIyHapOJIHbIMU KOHBEHIMSIMHU, Tak U PoccuiickuM enepanbHbM 3akoHOM. Bee omacHbie
OTXOJbl JIOJDKHBI OBITH 3aXOPOHEHBI B HM30JUPOBAHHBIX MECTaX, JOJDKHO OBITh HCKIIIOYEHO
3arpsi3HEHUE BOJOEMOB U KOCMOCA.

IIyHKT 3aXOpOHEHUs HE JOJKEH paclosiararbest He ommke 20 KM OT ropoJioB, BOKPYT HHUX
CaHWTApHO-3alllUTHAsl 30Ha HE MeHee lkM, rie He MOJKHO ObITh HHMKAKOI'O JKWJIbS, BBINACOB
KHUBOTHBIX M T.a. OrpanuuyeHuid u TpeOoBaHMM MHOro. Takum o00pazoMm, IMpH HICATHHOM
cOOJTI0ICHUH BCEX HOPM OIACHOCTH IS JIFOJICH U OKPY KaroIel npupoabl HeT [1].

Bonpoc B apyrom, OyAayT JIM CO3/1aHBl Takue «HICANbHBIE» YCioBUsA? YecTHO roBops,
BEPUTCS C TPYAOM. MOXXHO JIM OBITh HMOJHOCTBIO YBEPEHHBIM, YTO HE HailleTCsl YNHOBHUK WU
OTBETCTBEHHBIN PaOOTHUK, MMOKEIABIINI COKOHOMHUTH Ha CTPOHUTEIHCTBE IMOJIUIOHA MM HA CAMOM
IIPOLECCEe YTUIM3ALUHU PaJUOaKTUBHBIX OTXO0A0B. Beap NeHe)HBIMU BOIIPOCAMH 4aCTO 3aHUMArOTCS
JIIOJM, JKUBYILME OYEHb JAJIEKO OT ONACHOIO MECTa U, BPSA JIM, UX OyIeT BOJIHOBaTh 370POBbE
JIIOJEH U DKOJIOTHS YAAJIEHHBIX OT HUX MECT.

Jpyroil nprunHOM, BbI3bIBaIOIIEH OECIIOKONCTBO, SIBIISIETCS YeJIOBEUYECKas XaJlaTHOCTh. Tak,
OHa SIBWJIACh NMPUYUHON pajMoaKkTUBHOIO 3apaxkeHus B Kpamartopcke B 1980-1989 romax, xorma
«IOTEpSIHHAST» PAJMOAKTHBHAS Kamcyna pa3MepoM Bcero § Ha 4MM Obuta BMeCTE CO IIEOHEM
3aMypOBaHa B CTEHY JJOMa, U3JIy4eHHE OT Hee cocTaBiisiio 200 MUUIMpEHTIeH B yac. B pesynbprate
ATOTO MHIMJEHTA Ha MpOTsHKeHUU 9 setr morubio 4 peOeHka, 2 B3pOCHBIX W 17 4elnoBeK CTaiu
VHBAJIUIAMH.

Henb3s uCkiIOUUTh aBapuu TEXHOTEHHOI'O XapakTepa, Kak, Harpumep, KelmTeiMckast
aBapust 29 centa6ps 1957 roma u kpynHeimas YepHoObuibckas 26 ampens 1986 rona,
MIPOM30MICAIIAs B pEe3yJIbTaTe OMUOKHU MPH dKCIUTyaTalllK peakropa [4].

[IpyunHON Takux Tpareiuii MOTYT CTaTb M IPHUPOJAHBIE KAaTAaKIM3MBbI, YTO IPOMU3OILILIO B
@ykycume 11 mapta 2011 roga, koraa pa3pymuTeabHOE 1E€BATHOAIIIBHOE 3€MIIETPSICEHUE BBI3BAJIO
snepHbli B3pbIB. [lorn6io nouru 16 Teicay yenoBex.

W, naxonemn, ceiiyac B cTpaHe Majo OOOPYIOBAaHHBIX XPAaHWJIHUII, U CKOPO OHH OYyIyT
3anonHeHbl. Yto Torna aenatb? Jpyras BakHeHIas mpoOieMa COCTOMT B TOM, YTO HET €IUHOMN
CUCTEMBI YIIPaBJICHUS [IPOLIECCOM YTHIIM3ALMHU, a 3TO CEPhE3HO 3aTPYAHSIET KOHTPOIb.

B Hacrosiee BpeMsi akTyalabHOCTb MPOOJIEMBI 3aXOPOHEHUS SJEPHBIX OTXOJI0B MOHUMAIOT
Bce. BONBIIMHCTBO CTpaH CTpeMSTCs COTPYOHUYATh B ATOM Bompoce. EAMHOro MHEHHs Ioka
JOCTHYb HE yJIaloch, HO oOcyxkaeHue paszauuHbix nporpamm B OOH mponomxkaercs. Haubonee
MEPCTIIEKTUBHBIMA MHOTMM KaXyTCsl POEKTHI MOCTPOHKH OOJIBIIOTO MEXYHAPOIHOTO XPAHUIIHUINA
PallMOAKTUBHBIX OTXO/J0B HAa MaJlo3acelIeHHbIX TeppUTOpusix. CuMTaercs, 4To 3TO JOJDKHA OBITh
Poccust unu ABctpanus. ['paxknane ABcTpanuu Apy>KHO IPOTECTYIOT NMPOTHUB 3Toro. [Ipo peakiuio
POCCHUSIH YTO-TO HUYETO HE CIBIIIHO. YTO 3TO paBHOAYIIME MM HEOCBEIOMJIEHHOCTH? XoOdeTrcs
crpocuTh xkuteneil Poccun: «ABBI XOTUTE, YTOOBI Hallly CTpaHy NMPEBPaTHIIM B MEXIYHAPOJIHYIO
«ITOMOMKY» SiAEpHBIX 0TX00B?» CTpalmHo OT TOro, 4TO pemaTh 3TOT BOIPOC OyAyT rae-HuOyab B
ueHTpe Poccun, mosuron noctpodar B ManosaceneHHod Cubupu win Ha JlansHeMm Bocrtoke.

[Tyt pemenus qaHHOM MpoOIeMbl IPOCTHI, HO MPUHATH 3TH MEepbl HUKTO HE XxoueT. HyxkHo
OTPAaHUYUTH PATUOAKTHUBHBIE BBIOPOCHI, JIOKAJIU3UPOBATh MCTOUYHUKH BBIOPOCOB M IBITATHCS
MIPOBOJIUTH JI€3aKTUBALIMIO MECTHOCTH. JTO IVIaBHBIE M CaMble IPOCTHI METO/IbI PEILICHUSI TPOOJIEMbI
PaZOaKTUBHOTIO 3arps3HEHHUS.

Mpbl Bce NMOHMMAaeM, YTO HAyYHO — TEXHUYECKUH NpOrpecc HEBO3MOXKEH 0e3 pa3BUTHA
aTOMHOM HayKM W TEXHUKU. MBI MPOCTO XOTHUM, YTOOBI B COBPEMEHHON T'OHKE BOOPYKEHUI
MIPABUTENILCTBA BCEX CTPaH HE 3a0BIBAJIM O BO3MOXKHBIX MociencTBUsIX. PAO npeacTaBisioT yrposy
s ku3Hu Ha 3emsie. [losromy HeoOxonumo pa3pabaTbiBaTh HOBBIE 0O€30MacHbIE METObI
YTWIM3ALUU SIIEPHBIX OTXO/AOB, W IYCTh yX 3THUM 3aHHMMAaeTcs KaxkJas cTpaHa y cels, a «He
BBIHOCHUT COpP U3 U30BD».
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Crucox UCOIb30BAaHHBIX HCTOYHUKOB U JINTEPATYPHI

1. PagnoakTuBHBIE  OTXOABI  [DNeKTpoHHBIM  pecypc]. —  Pexum  moctyma:
https://ru.wikipedia.org. — 3arux. ¢ skpaHa.

2. VICTOYHHMKHU PaJIMOAaKTUBHBIX OTXOJOB HUX 3aXOPOHEHHE B MOTMJIBHUKAX [DJIEKTPOHHBIH
pecypc]. —Pexxum nocryma: http://ecology-of.ru. — 3ari. ¢ sxpana.

3. Uto Takoe sJepHBIC OTXOJbI W TJI€ OHHM XpaHATCSA [DIEKTpOHHBIH pecypc].—Pexum
nocryma: https://vtorothody.ru. — 3aru. ¢ 3xpaHa.

4. PanmnoakTUBHBIE «MOTHJIBHUKNY [ DIEKTPOHHBIN pecypc]|. —Pexxum goctyna: https://ria.ru.
— 3ari. ¢ sKpaHa.

AJIBIITUHU3M. TIOJOXUTEJBHBIE U OTPULHATEJBHBIE CTOPOHBI CIIOPTA
Bbopo3ayn E.A. — crynent, 'onuaposa T.B. — cT. npenogaBareJib

OI'BOY BO «Anralickuii rocynapcTBeHHbIN TexHUYeCKU yHuBepcuteT uM M.M. [lonsyHnoBa»
r. bapnayn

Anbnunuct, Bomeamuid B TOII nroneid MOKOPUBIIMX BOCBMHUTBICAYHMKUA - PailHXOJb]
Mecchep. PaiiHxonbp1 TepBBI B MHPE YEIIOBEK, KOTOPBIH MOKOPHI Bce 14 «BOCHBMHUTBICSYHHKAY
MHpa, M HEKOTOpble M3 HUX OH NOKOpWI B OJMHOYKY. CBO€ NIepBOE BOCXOXKICHHE Ha
BOCBMUTBICSIYHUK OH coBepmui B 1970 roxy, mocnennee B 1986 roxy.

AJBIIUHU3M OTHOCST K OJIHOMY M3 CaMbIX OINACHBIX BUAOB criopta. Ero mpuHATO cuMTath
CIIOPTOM CHJIBHBIX M CMEJIBIX JIFOJEH, KOTOPbIE PUCKYIOT CBOEH KM3HBIO, HO BCE PABHO HIYT Ha
ornacHOCTh. CyTh ajmbIUHU3Ma 3aKII0YAeTCsd B MPEOAOJICHUH OOBEKTUBHBIX OMACHOCTEH B ropax,
MMOKOPEHUS CHEXHBIX BEPIIIHH.

JlaBaliTe HEMHOIO MOTOBOPUM IMPO HCTOPHUIO ajbluHU3Ma. Jlume B Havasne 80-x roaoB
QIBITUHU3M CTAJIM CYUTATh HACTOSIIIIMM BUIOM CIIOpTa. TOra e MOsIBUIUCH IEPBhIE COPEBHOBAHUS
U KPUTEPHUH, TI0 KOTOPBIM IIPHUCBANBAINCH CHOPTUBHBIE pa3psabl. PaHee Ha BBICOTE OT LIECTHU ThICSIY
METPOB KHCJIOPOJ ObUT HEOOXOIMM IS YEJIOBEKa, TaK KaK CYUTAIIOCH, YTO 0€3 KHUCIOpOoJa MO3T
HAYMHAET yMUpaTh. Ha ceroAHsIHUN [eHb aJbIUHHUCTHI XOJSAT Ha BBICOTY 0oJiee 4eM BOCEMb
TBICSTY MeTpoB 0e3 kucnmopoza. Ceituac kuciaopoa 6epyT ¢ co00il TOJNBKO ISl TPy JTIOOUTENEH,
KOTOPBbIE€ UAYT B TOPHI.

AJNBIIUHU3M MOKHO Pa3JeIUTh Ha CIEAYIOIINE BUIbI:

1. Ckaroma3anue;

2. KomOMHMpOBaHHBIE CHEKHO-CKATBHBIE BOCXOXK/ICHNUS,

3. BBICOTHBI albIIUHU3M;

JlaBaiiTe paccMoTpuM Kaxabld Buj. CkalojiazaHue 3aKIIOYaeTCs B JIa3aHUU IO CKajaM U
UCKYCCTBEHHOMY perbedy. OHO 3apoAuIOCh KaK Pa3HOBUAHOCTh AIBIIMHHA3MA U B HACTOSIIEE
BpeMs SBIIIETCS CAMOCTOATENbHBIM BUAOM criopta. B 2017 rony ckanonazanue Bximounian B MOK
B OJINMITUMCKYIO IporpaMMmy JieTHel onumnuaael 2020 roga.

KomOunMpoBaHHbBIE CHEXXHO — BaJIOBBIE BOCXOXKIEHUSI OTHOCST K KATETOPUH CIIOKHOCTH 2A.
IToxopsrores Bepmmabl 0T 500 1o 6000M Hag ypoBHEM MOpSL.

UTo HY>XHO JUIsl TOTO, YTOOBI CTaTh XOPOIIUM ajdbnuHuCcTOM? Haj uem Hy)HO paboTaTh:

1. KoneuHo ke, OTHUM M3 BaXXHBIX (DAKTOPOB SBISETCS BBIHOCIUBOCTH OpraHu3Ma. YToObI
HaTPEHUPOBATh CBOM OPraHU3M HEOOXOIUMO YJEIUTh MHOTO BPEMEHHU TPEHUPOBKAM, YIIYy4YIIATh
paboTy CcepIeYHOCOCYIUCTOW U JBIXaTeIbHOW CHUCTEM HCIONb3yS KOMIUIEKC CIEIUATbHBIX
yOpaxHeHUH. [{7s TpeHMPOBKHU XOPOIIO MOIOMAET IJIaBaHUE.

2. BeiHocnuBOCTh MbII. Eciu Bel cobupaeTech OTHPABUTHCS B TOPBI, BAM HEOOXOAUMO
3aHATHCS MOATITUBAHUEM, OT)KUMAaHUEM M NpuceaaHusMu. HeoOXoammMo pa3BUTh MBIl CITUHBI,
JIe4a, CTON U KUCTEH.
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3. Ymetb paccnabmarh Mpimisl. [loka paboTaioT 0JTHU MBIIIIIBL, IPYTUE JOJDKHBI OTBIXATh.
T.e npyrumu cioBamu, €CIM y BaCc yCTaJIU PYKH, Bbl JOJDKHBI BBIIOIHATH YIPAKHEHUS HOTaMU U
Ha00O0pOT.

4. Hy m ocHOBHOe — BeCTHOYJSpHBIA ammapar. [ yiydmieHws Mmojouaer Oer 1o
IIOBAJIECHHBIM JIEPEBBSIM, JI0CKaM, PEIbCaM.

HekoTopele anbIMHUCTHI NPUACPKUBAIOTCS MHEHMSI, YTO CaMOCTOSITENIBHO CTaTh XOPOLIUM
JIITUHICTOM HE BO3MOXKHO, OHU PEKOMEHAYIOT 00paTUThCs B CIICIMalbHBIN Kiy0, Tae Bac Bcemy
Hay4aT, paCCKaXyT ITPO TOHKOCTH JaHHOI'O BHUJIA CIIOPTA, U IMIPOBENYT KypC MHCTPYKTaXka KaKk BECTH
ce0st Ipy BOSHUKHOBEHHH YTPO3bI OIIACHOCTH.

Jlisl anblIMHUCTOB €CTh LIENbIH CIHMCOK TOrO, YTO OHHU JOJDKHBI UMETh ¢ coOoil. Tak u3
OJSK/Bl TPUTOAUTCS TEPMOOEIbE, TEIIble BeIlM (KOTOpBIE XOPOIIO YIEPKHBAIOT TEIUIO U HE
IIPOIYCKAIOT Biary), clelyaibHble TOpHble 00TUHKU. OO0sS3aTeNIbHBIM YCIOBUEM SIBJISETCS TO, UTO
OJIK/Ia JTOJKHA OBITh HE TOJBKO YIOOHOM, HO €lle W SAPKOH, YTOOBI aIbIUHKUCT ObLT 3amMeTeH. B
ropax euie MpUroJuTcs MyXOBbIi CHaIbHBIA MEIIOK, CUCTEMAa CTPaXOBKHU, KapaOUHBI, KacKa.

HaGop omexibl U CHapsHKEHUSI COCTABISIETCS MCXOJS M3 MECTa BOCXOXKICHHS, MapIIpyTa,
IIOTOJHBIX ycloBUH. CHapsyKeHHUE — 3TO HEOThEMIIEMAs BELb B apCeHase, Ha KOTOPOW HeNb3s
HSKOHOMHTD. 3a CUET CHAPSHKEHHSI OYAET 3aBUCETh KU3Hb U 3/I0POBbE.

Kak u B mo00oM JIpyrom Bujie croprta 3/1eCh €CTh CBOU MPOTHUBONOKa3zaHus. Hanpumep, s
3JI0pOBOT0 YE€JIOBEKA JAaHHBIM CIIOPT UIET TOJBKO HA IOJIb3Y, TaK KaK Pa3BUBAETCS yCTOMYMBOCTH
OpraHu3Ma K HeOJIaronpusTHbIM YCIOBUSIM.

B ropsl 3anpeiieHo nogHUMaTbes ¢ 3a00JI€BAaHUSIMU JIbIXaTEIbHONM CUCTEMBI, TUIIEPTOHUH,
TpoMOaedura, Ooje3HEH HEPBHOW CHCTEMBbI, €CJIM IOBBIICHHOE BHYTPHUUYEPENIHOE JIaBJICHUE,
3a00JIeBaHUsI MOYETIONIOBOW CHCTEMBI.

[lpaBaa gu 9TO AIBIMHHUCTBI 4TO-TO ymoTpebistor? B 2013 romy sxypuan “Outside”
OIyOJIMKOBaN CTaThi0 «MUHU-aJIBIIMHACTKUI TTOMOUTHHUK», B KOTOPOI OMUCHIBATIOCH PUMEHEHUE
JEKCaMETa30Ha B 4YETBIPEX pA3IMYHBIX CIydasx IPU BOCXOXKIEHUM HA BEPIIMHBI TIOP.
JlekcamMeTa30H W JApyrue JIEKApCTBEHHBIE CPEJICTBA MCIIONb3YIOTCS MPOTHUB OCTPHIX CHUMIITOMOB
BBICOTHOH 00JIe3HU. DT CPEACTBA LIMPOKO HE aQUIIUPYIOTCA B albIIMHUCTCKOM COOOLIECTBE, HO
UX yNOTpeOJIeHUE Crajo OT CMEPTU MHOTIO JItOJIed, KOTOPbIE CTPaJald OT CUMIITOMOB HaKOIUIEHUS
KHUJKOCTU B OPraHU3ME — OTEK JIETKUX U MO3Ta.

Ocrancst camblil TyaBHbIM Bompoc: Kakue omacHOCTHM MOTYT MOJKHMIATh ajJbIUHHUCTA B
ropax?

PeanbHyt0 OMAacHOCTH MPEACTABISAIOT: MPUPOJHBIE SIBICHUS (3€MJIETPSICEHUS, JIaBHHBI,
TPELIMHBI HA JIEJHUKAX U T.J.) U HEOJIaronpHusITHbIE KIMMAaTHYECKUE YCIOBUS.

B ropax 3emierpsicenue Haubosiee OmacHO, TaK Kak MOTYT IPOMCXOAUTH OOBaJIbl, CXOJ
JIaBUH, OIIOJI3HU U KaMHENas.

Ecin Bbl pemwmnu oThnpaBUTh B MOXOJA B TOpPbI, TO HEOOXOJUMO IOHSTH COCTOSIHHE
JABUHHOM ONAacHOCTH Ha TOH BbIcOTe, rae Bwl mpeamonaraere cmyckaThes. HeoOxoaumo mepen
MOTbEMOM BKJIIOUUTH OWIlEep, IPOBEPUTH KAueCTBO 3aKpPEIJICHUs] CHapsDKEHUs Ha prok3ake. Ecim
JaBMHA Bac BCE K€ HaKphlIa, TO JUIs Hayaja HYXKHO HE IaHMKOBaTh, OCBOOOAMTH MeEpesl JINIOM
cBOOO/ZIHOE TPOCTPAHCTBO, 3aKpbITh JIMIIO TNEpYaTKOW, HSKOHOMBTE CHJIBI M TOIBITAWTECH
CaMOCTOSITENILHO BBIOPATHCS NP MOMOIIH 1J1aBATENbHBIX ABUKEHHUH.

Ecin Bbl Bce - Taku pEUIMINCH CTaTh albIIMHUCTOM, YIAEIUTE 0CO00€ BHUMaHHUE
TPEHUPOBKAM U IOKYIKE XOPOLIEr0 KayeCTBEHHOro cHapspkeHus; npu YC B ropax coxpassiite
CHOKOWCTBHE U YCIIOKOMTE CBOMX Jpy3ed; aJblNUHU3M TPEHHPYET HE TOJIBKO (PHU3NYECKHE
CIOCOOHOCTH, HO U YMCTBEHHBIE.

CrnucoK MCIOIb30BaHHBIX HCTOUHUKOB U JTIUTEPATYPHI
1. 3anpko, H.I'. be3omacHOCTh KU3HEACSITEIBHOCTH [DIEKTPOHHBIN pecypc]: yueOHHK /
H.I'. 3anpko, K.P. Manasn, O.H. Pycak. — Dnexrpon. gan. — Cankr-IlerepOypr : Jlans, 2017. —
704 c. — Pexxum pocrtyna: https://e.lanbook.com/book/92617. — 3ar. ¢ skpaHa.
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2. Jlebenuxun A.B. OcHOBBI anpnWHM3MA M CKajolla3aHus .ydyeOHoe mocobue/A.B.
Jle6enuxun//. — ExarepunOypr: [OY BIIO YI'TY-VIIN. — 130 c.

3. JlonuHr B anpIMHU3ME: TpaBAa WM BbIMbICEN? [DnekTpoHHBIH pecypc]. — Pexum
nocryna: https://4sport.ua. — 3arinaBue ¢ 3KpaHa.

PAIIMOHAJIBHBIN PEJKUM JIHS CTYJIEHTA
Emnabb6aesa LII.H. — crynent, I'onuaposa T.B. — cT. npenoxaBareib

®OI'bOY BO «Aunraiickuil rocyaapcTBeHHbIN TexHnueckui yausepceuteT uM U.U. TlomsyHoBa»
r. bapnayn

Pexum 1HS - HOpMaTHMBHAs OCHOBA JKHU3HENEATENBHOCTH Ul BCEX CTYAEHTOB. B TO ke
BpeMsi OH JOJDKEH OBITh WHAWBHUIYaJIbHBIM, T.€. COOTBETCTBOBATb KOHKPETHBIM YCIIOBUSM,
COCTOSIHMIO 3JI0pPOBbSl, YPOBHIO pabOTOCIIOCOOHOCTH, JIMYHBIM HHTEpPECaM M CKJIOHHOCTSAM
cTyleHTa. BaxkHo oOecrneunTh MOCTOSHCTBO TOTO MJIM HWHOTO BHUAA JEATEIBHOCTH B Tperesiax
CYTOK, HE JIOITyCKasl 3HAUYMTEIbHBIX OTKIOHEHUH OT 33JaHHOW HOPMBI. Pexum Oyner peaabHbIM U
BBITIOJTHUMBIM, €CIIM OH TUHAMUYEH U CTPOUTCS C yYETOM HEIPEIBUIEHHBIX 00CTOSITENHCTB. Pesxum
JHS - 3TO TaKXKe pallMOHAIbHBIA pexuM yueOHoro tpyna cryieHta. CyTb B TOM, YTO IO JaHHOMY
METOJIa BMECTO OJIHOTO pabOoyero JHS Bbl MOJYyYUTE TPU MOTHOLUEHHBIX TPYIOBBIX JHS.

Kak sTo paboraer? BoicTpanBaeM pexum TpyAa U OT/bIXa CTYAEHTa CIEAYIOLUM 00pa3oMm:
BBI IPOCHITIAETECh U HAUMHAETE JCHb CO CTAHJAPTHOTO KOMILIEKCA JeHCTBHIA:

® [pHueMa IHUIIH;

¢ (hUBHYECKHUX YIPaXKHEHUH;

e cTpecca.

Bpone Obl Bce nmpocTo U He TpeOyeT MOSICHEHUI, /1a U CIIBIIIAIN BBl 3TO YK€ MHOTO pa3, HO
HE CIELIUTE JIeJaTh BbIBObI, a JyYIlle IOUYUTANTE Jabllie.

UToObl yTpOM OBICTPO MPOCHYTHCA M OMEPATUBHO MPHUBECTH MO3T B MOPSIOK, OPraHU3MY
HYy)XeH OeJoK. bermok coepKuT HeoOX0IUMble aMUHOKHUCIIOTBI, KOTOPBIE CTUMYIHUPYIOT padoTy
TOJIOBHOTO MO3ra M "BKJIIOYAIOT" BacC KaK JIAMIIOUKY.

HyxHoe konndecTBO Oenka HaXOJUTCS B:

e gifnax (B 1000M BU/IE);

e TBOpoOre (KUPHOM, PACCHITYATOM HIIU KHUIKOM);

e poiOe (BapeHOH, MPONapeHHON WK MOACOJIEHHON);

e Msice (BapeHOM KypHUHOMW IpyIKe, TOBSIIUHE WU TEIATUHE).

B oriMume oT mpoAyKTOB, COAEpKAIIMX YIJIEBOABI (My4yHBIE H3Jenus, XJeO, JToOHMbIe
MMUPOKEHKU U TIPOUYHUE CIAF0CTH), rmocie "ynapHoro" nmpuema Oenka He ObIBa€T TOW COHJIMBOCTH,
KOTOpas 0J10JIEBAET MOCie YIOTPeOICHHS B UILLY YTIEBOOB.

OO6s13aTenbHbl U (pu3nueckue ynpaxHeHus. XoTs Obl B TedeHue 10 MUHYT mocrapaitech
BBUIOXKUTHCSI MAaKCUMAJIbHO: TPBDKKU, OTKUMAaHUS, TpUCENaHMs, MOATITUBAaHUSA, TMpecc - BCe
YIpaXHEHUs], KOTOPbIE 3a/1€UCTBYIOT MOJIHBIA 00BEM MBIIIEUHBIX TPYIIIL.

ITouemy 510 pabortaer? Takas Qu3uUeckas aKTUBHOCTh IIOMOTaeT OKOHYATENIbHO
MIPOCHYTbCSA, a TaKXe IOBBIIIAET BHYTPEHHIOI TeMmIeparypy Tena. Yem Bbllle BHYTPEHHSS
TeMmIeparypa Tena, TEM BBbIIIEe Pab0OTOCIIOCOOHOCTb.

He BonnyiiTech, HUKTO HE 3acTaBisieT Bac HEpBHUYATh YK€ € caMoro yrpa. Bam srtoro
"noOpa" XBaTUT BO BpeMs MOATOTOBKM K Cllaue 3K3aMEHOB M OTBeTa MpenojaBareiro. YToOsl
YCUJINTh BO3/eCTBHE (PU3NUECKHX YIIPa)KHEHUI HA OPraHu3M, HE0OOXO0IUM CTpecC:

e TpoMKast My3bIKa (OynuTe coceeil - myCcTh MPUCOEAUHSIOTCS);

® KOHTPACTHBIN AYIII.

Tax opraHu3m OKOHYATEIHHO MPOCHETCS, M BBl OyZieTe FOTOBBI K MOJHOLIEHHOW paboTe Ha
MIPOTSKEHUH BCETO JHS.

Korna BbI nponutu Bee 3 3tana npoOy:k1eHus, IepexoIuTe Ha IIJIaHUPOBaHHE.
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He npucrymnaiite k yuebe, Moka Bbl Y€TKO HE MOHSIIN, 9YTO KOHKPETHO COOMPAETECh JIENaTh.

Wrak, Bamr mepBeiii pabouunii aeHr HaumHaetrcs B 7-7:30 yrpa. OH cocrouT u3 4,5 yacoB
9UCTON y4eObl. JTO HE 3HAYWT, YTO BCE ITO BPEMs HYXKHO CHUICTh KakK CTaTys, YTKHYBIIUChH B
yueonnk. Kaxxawie 1-1,5 nenaiite nepepbiBbl o 30 CeKyHI.

Jleno B TOM, YTO 4ac-MoJTOpa - 3TO MAJICHbKHUM IIUKII, CBA3aHHBIA C aKTUBHOCTHIO TOPMOHA
OpEeKCHHa, KOTOPBIA Jenaer Hac Oosee BHUMAaTelIbHbIMU U OoapeiMu. JIr06ass MOHOTOHHOCTH
MPUBOJUT K TOMY, YTO Mbl HAYMHAEM YYBCTBOBATH COHJIMBOCTh, M Hamia PabOTOCIOCOOHOCTH
MIOCTETICHHO aJIaeT.

NMeHHO MOATOMY BaXKHO Pa30OWTh UK HA TaKUE MPOMEXKYTKH, MPU KOTOPBIX BbI MOXKETE
MepeiTy ¢ AuBaHa 3a CTOJ, MopaboTaTh CTOs, JiekKa, B MPBDKKE - B 00IIEM, MOMEHSTh MO3Y WIH
nepeiTu B Apyryro komHaty. O/IHa U Ta )Ke 00CTaHOBKA CHOTBOPHO JICHCTBYET Ha HEPBHBIC KIICTKH.

Sl xouy BaM pacckazaTh O TOM, Kak IJIaHUPOBATH BpeMsl MCIOJb3ys TexHUKY “Tlomumop".
Texnuka ympaBineHHss BpeMeHeM, KoTopyilo B 1980-m romy wu3o0pen wuraibsHeny PpaHdyecko
UYupuio, HazBaHa B 4eCThb KyxOoHHOro nomuzgopa. [louemy? IloToMy 4YTO KyXOHHBIM Taiimep-
oMu0p "3aBOAAT" Ha ONpEAENEHHBIM MPOMEXYTOK, HanpuMep, Ha 25 MHUHYT, U OH 3BEHMT,
CUTHAJIM3UPYS O TOM, YTO BPEMS UCTEKIIO.

Jleno B TOM, YTO MakCHMalibHas MPOAYKTUBHOCTH OJHOIO TMOJYIIAPHUS JUIsl PEIICHUS
KOHKPETHBIX 3aJ[a4 COCTaBIIAET HEe Oosee 25 MUHYT, IOCTe Yero HeoOX0IUM KOPOTKHiA nepephiB (3-
5 munyT). Jlaxke Takas HeOOIbIIas May3a y)Ke oMoraeT "mepe3arpy3uTh’ MO3TH.

Ha cnenyromyto 3aady Takke BBICTaBIIsIeM 25 MUHYT, YUTaeM, JieaeM KOPOTKHI MepephIB,
Y OIATH 3a Jeio. [J1aBHOE - He OCTaHABIMBATHLCS, JaXKe KOT/Ia BaM B MaTepHalie YTO-TO HETIOHSTHO.
Yacuku-TO THKAIOT.

Bcnomunaem, 9To Ham JgeHb COCTOMT M3 Tpex. Kaxkplii nenp BkItodaeT B ceds 4,5 yaca
pabortsl. 4,5 yaca genuMm Ha 5-6 "momumopos". ITocie 6-ro "momuaopa" nenaeM rnepepsiB Ha o0e U
(U3NIECKYI0 AaKTHBHOCTb.

Ha ceii pa3 npocThIX yrpaXHEHUN HEIOCTaTOYHO: MPOTYJISHTECh, BCTPETHTECH C IPY3bIMH,
MOOOIIATeCh, CXOMUTE B MarasuH - TJABHOE, TOJBHTAHTeCh W OTBICKUTeCh. Yepe3 wHac
MPUCTYIANTE K IUIAHUPOBAHUIO 33]]a4 Ha BTOPOM JIeHb U 3aBoauTe "momuaop"!

Bam nens noimkeH BBITIIAIETD TaK:

YTpo: 3aBTpak, (Qu3uveckas aKTHUBHOCTh, CTpecc, IUIaHUpoBaHHWE W 5-0 "MOMHIOPHBIX"
IIUKJIOB.

Jlenb: 00en, ¢puznueckas akTUBHOCTb, MIJIAHUPOBAHUE U 5-6 «ITIOMUAOPHBIX) ITUKIIOB.

Beuep: yxuH, ¢uszndeckas aKkTUBHOCTb, IUIAHHUPOBAHWE U 5-6 «IOMHUIOPHBIX» ITHKJIOB
[1, 2, 3].

S mpoBena onpoc cpeau MOMX MOJINMCUYUKOB-CTY/IEHTOB B collManbHOM cetu "Instagram”, B
Tabnuie | mokazaHbl pe3ynbTaThl.

Tabnuna 1 — Pesynprare onpoca "CoOmtonenne pesxkuma JTHs"

N3 gero cknagsIBaeTCs Brimonwasior, % He Bemomnastor, %
pacnopsiIoK JTHS CTY/ICHTA

EcTh pexxum qHS 18 50
Co0nroat0T PeXUM JTHS 12 53
CoH, COCTaBJISAIONIMI HE MeHee 8 16 53
4acoB

Jloxxarcst crmathb 110 23:00 10 51
3aBTpakaT 43 23
3aHUMaIOTCS CIOPTOM 35 28
[1nanupyroT cBoe Bpemst 32 63

Takum 00pa3oMm, CTYAEHTHI CTaHYT >KU3HEPAJOCTHBIMH, BOCIPUUMYUBBIMU JIIOIbMH. KX
KIYT YCIIEXH HE TOJIbKO B yueOe, HO TakKe W B JINYHOMW, a Be/b INIABHOE COCTABUThH MPaBUIIbHBIN
PEeXUM THS U cOOM0AaTh ero. S mpuiuia K 3ToMy BBIBOJY IO MpoOBeeHHOMY orpocy. ITo cioBam
JIeBYyLIEK M NapHeW IJIaBHOE COOJII0/aTh PEXHM M CTaparbCs HE HapyllaTh €ro, T.€ B IEPBYIO
Ouepelb BBICHINATHCA, CTApPaTbCsl COCTAaBUTh IUIAH HAa HOBBIM JI€Hb, 3aHMMATHCSA CIIOPTOM,
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NpPaBUIBHO THUTAThCA, TYJISATh C JPY3bSMH, BBINOJHATH BCE 33JaHUS U TPOCTO JIOOUTH, U
HAaCIaXX1aThCs JKU3HBIO.

Crucok UCHOIb30BaHHBIX HCTOYHUKOB U JINTEPATYPHI
1. Anecsn A.B. IlpaBunbHblii pacniopsinok qus crynenrta / A.B. Anecsn, E.H. JloGanosa //
Crynenueckass Hayka XXI Beka: marepuansl XII MexayHap. CTyIeHY. Hayd.-TIPakT. KOHGQ.
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BJIMAHUE BPE/HBIX BBIBPOCOB MOBUJIBHBIX MAIIINH, UCITIOJIB3YEMbBIX HA
TEXHOJIOI'MYECKUX ONNIEPAIIMAX B TEIIVIMIIAX HA YCJIOBUSA TPYA
PABOTHHMKOB U TEIIVIMYHBIE KYJIbTYPbI

Hryen 4.X. — acnupant, Meabbepr A.A. - 1.T.H., npodeccop

OI'BOY BO «Anralickuii rocy1apcTBEHHbIN TeXHUUYECKUM yHuBepcuteT uM M.U. [lonsynosa»
r. bapHayn

Jj1g BBIOJTHEHUS SDHEPTOEMKHUX Ollepanuil o o0paboTKe MOYBbI, TPAHCIIOPTHBIX ONEPALIUAX
BHYTPU TIOMEIICHHSI TEIUIUL, HCIOJBb3YIOTCS MAIIMHHO-TPAKTOPHBIE arperarbl, OCHAIllEHHBIC
muzensivu [16]. Tlocnie paGoThl ABUTaTens TpaKTOpa BHYTPU IMOMELIEHUS CO/IEPKAHUE TOKCHUYHBIX
COCTaBJISIONIMX Ta30B B BO3AyXe paboyeil 30HBI MPEBBIACT MPEACIBbHO JOMYCTUMBIE
KOHLEHTPAallMd B HECKOJBbKO pa3. OTO CKa3blBaeTCs Ha 3/I0pOBbE PAOOTHUKOB, KauyeCTBE U
KOJIMYECTBE IPOU3BOAMMON MPOAYKIMH[2].

Jlu3enbHble IBUraTelId UMEIOT NMPEUMYIIECTBA IUPOKOI0 MCIIOIb30BAHUS 110 CPABHEHUIO C
OCH3MHOBBIMU JBUTATEIISIMU Onarogaps HU3KUM AKCILTyaTaIllHOHHBIM pacxopaam,
3HEprod3(pPeKTUBHOCTH, JOITOBEYHOCTH M HAJSKHOCTH. B KauecTBe sHEpreTHuecKod yCTaHOBKH
OHM WCTOJB3YIOTCS Ha aBTOTPAKTOPHOM TEXHHKE, aBTOOycax, MOE3/lax M Ha CyJdax, a TakkKe B
BHEJIOPOKHBIX TPAHCIIOPTHBIX CPEJICTBAX, TAKMX KaK 3eMJIEpOIHAsl TEXHUKA, TOPHOE 000py1I0BaHUE
[8]. XoTs nu3enu UMET MHOXKECTBO IMPEUMYILECTB, OHM OKa3bIBAIOT 3HAYUTEIBHOE BIUSHHUE Ha
COCTOSIHME OKpYXarollel cpelnbl BO BceM Mupe. B dacTHOCTHM, AM3ENbHBIE BBIXJIOIHBIE Ta3bl
COJZIEpKaT BBICOKHME KOHIIEHTPALMU TBEPIBbIX YacTUIl U Ta3000pa3HbiX NOy, KOTOpbIE BBI3BIBAIOT
AKOJIOTUYECKHE MPOOJIEMBI M OKa3bIBAIOT BIMSIHUE HA 370POBbE YyesoBeka [1,5].

JluzenbHblE IBUTATENIM UMEIOT MPEUMYILECTBA IMPOKOTO MCIOJIb30BaHUs IO CPABHEHHUIO C
OCH3UHOBBIMU JIBUTATEIISIMU Onarogaps HU3KUM AKCILTyaTaIl[MOHHBIM pacxoaam,
9HEeprod(pPeKTUBHOCTH, TOITOBEYHOCTH U HAASKHOCTH. OHHM HCHOJB3YIOTCS B TPY30BHKAaX,
aBTOOyCax, Moe3Aax U Ha CyJax, a TAKK€ B BHEJAOPOKHBIX TPAHCIOPTHBIX CPEJCTBAaX, TAKUX Kak
3eMJIepoiiHas TEXHUKa W ropHoe obopynoBaHue [8]. XOTsS OHM MMEIOT MHOTO MPEUMYIIECTB, OHU
OKa3bIBalOT 3HAUMTEIBHOE BIMSHHE HA COCTOSIHME OKpYXKarollel cpeasl Bo BceM Mupe. B
YaCTHOCTH, JU3EJIbHbIE BBIXJIOMHBIE Ta3bl COAEPKAT BHICOKHME KOHIIEHTPALMU TBEPIBIX YACTHI] U
razo00pa3Hbpix NOy, KOTOpbIE BBI3BIBAIOT KOJIOTHYECKHE MPOOJIEMBI M OKa3bIBAIOT BIIUSHUE HA
310poBbE uenoBeka [ 1,5].

Jlu3enbHBIN ABUraTeNlb MpeCcTaBiIsieT co00i IBUraTellb ¢ aBTOMAaTUYECKUM 3a)KUTaHUEM, B
KOTOPOM TOIUIMBO M BO3AYyX CMEIIUBAIOTCS BHYTPH JABHratens. Bo3ayX, HEOOXOAMMBIN mJist
CrOpaHHUs, CUJIBHO C)KAaT BHYTPH KaMepbl CrOpaHus. DTO NMPUBOJUT K BBICOKMM TeMIepaTypawm,
JIOCTAaTOYHBIM I CAMOBO3TOpPAHUs JIM3EJIBHOIO TOIUIMBA NPHU €r0 BIPBICKUBAHWU B LIMIUHIDP.
TakuMm oOpa3om, AU3ENbHBIN BUTaTeNlb UCHOIb3YET TEIUIO JJIs BbIIEICHHUS] XUMUUYECKONH YHEPIHH,
cojiepkalieiics B AM3eIbHOM TOIUIMBE, U I IPeoOpa3oBaHMs ee B MEXaHUUYECKYIo cuity [6,8].
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OCHOBHBIM KOMIIOHEHTOM B TOIUIMBE JUIS TU3EIBHBIX JBHTATENICH SIBISETCS YIIIEPO] H
BOJOPOJ, Kak M OOJBIIMHCTBO JPYIMX MCKOMaeMbIX BUAOB TominuBa. Korjga pocturaercs
UJCATBHBI TEPMOJIMHAMUYECKHA OajaHC, IOJHOE CropaHue AU3elNbHOIO TOIUIMBA OyneT
reHepupoBath Tosibko CO2 n H2O B kamepax cropanus asurarens [1,5]. Oqnako MHOTME NpUYHHBI
(COOTHOIICHHE BO3YyX-TOIUIMBO, BPEMs 3a)KUTAaHUS, TYpOYJIEHTHOCTh B KaMmepe cropanus, ¢popma
CropaHus, KOHIIGHTpalMsl BO3JyXa-TOIJIMBA, TEMIEpaTypa CropaHus H T. [.) JeNalT 3TO
HEBO3MOXKHBIM, U B MIPOLIECCE CTOPaHUsi 00pa3yeTcs Psii BPEAHBIX MMPOTYKTOB.

UToOb!I OIICHUTDH BIMSHUE HAa KAUECTBO BO3/AYXa, IM3ENIbHbIC IBUTAaTENId YacTO OIICHUBAIOTCS
o BBIOpOCaM 3arps3HAIONIMX BEIIECTB, TaKMX Kak okuch yraepona (CO), HemeTanindyecKkue
yraeBosopoasl (NMHC), 3akuck azora (NOx) u TBepasie yactuibl (PM) [2,4,7,10]. Beixionneie
KOMITOHCHTHI TU3EIIbHBIX JIBUTaTeNIel puBeieHbl B Ta0bmmie 1.1 u tadmume 1.2 [4,10].

Tabmuia 1 - BeIxiiomHble KOMIIOHEHTHI JU3EJILHBIX JIBUTATEIEH

TunuuHb [Uana3oH KonrnenTpaliys KOMIIOHEHTOB B
KOHIICHTPAIH KOMIIOHCHTOB B €CTECTBEHHOM CYXOM OKPYXKAOIIeM
CocraBHas 4yacTh BBIXJIOITHBIX Ta3aX JU3EILHOTO BO3IyXe
tormBa (no obowvemy- %-vol) (no o6vemy- %-vol)
Azot (Ny) 7577 78.08
Kucnopon (Oy) 11.5-155 20.95
Yraexucisiii ras (CO,) 4-6.5 0.038
Bona (H,0) 4-6
AproH (Ar) 0.8 0.934
NMOJHOCTBIO >99.7

% -vol: konyenmpayus, npoyenm, 00vem

I[OHOJIHI/ITGJIBHI)IG KOMIIOHCHTHI, O6Hap}I)K€HHI>I€ B BBIXJIOII€ AMU3CJIIBHOI'O TOILIMBA -
TUNHWYHBIA JMana30H KOHIEHTpanui (yCTOHYMBOE COCTOSIHWE, BBICOKAs Harpyska, OCTaTOYHOE W
IUCTWUISITHOE HE(TSIHOE TOIUTMBO), B KOTOpoM Ha coctaB NOXx mnpuxoautcs Oomee 50%
3arps3HAIOIINX BEIIECTB B BHIXJIOMHBIX ra3ax (taom. 1.2).

Tabmmna 2 - CocTaB 3arps3HEHHOTO ra3a B JU3EIbHOM BBIXJIOITHOM Ta3e

TunuyHbld JUaNa30H KOHUEHTpaluu
CocraBHas 4acTh KOMITOHEHTOB B BBIXJIOITHBIX T'a3aX AU3EJILHOTO

toruuea (no oovemy- ppm-vol)
Oxcuapl a30Ta NO, 1000 - 1500
Okcuapl cepbl SOy 30 -900
MOHOOKCHT yTiIepoia CO 20 - 150
Bcero yrieBogoponon CxHy 20 - 100

VOC
JleTyune opraHMYECKUE COCTUHCHHUS (xax CHL) 20 - 100
20 - 100 mr/ Hv*, B CYXOM COCTOSIHHH,

Trepaie wacTune! ™ 15% O2: cocTaB TOIIMBA CBSI3aH

Cas13aHO ¢ HU3KOM Harpy3koi (<50% Harpysku),
3aIyCKOM M OBICTPHIM YBEJIMYEHUEM HATPY3KH
ppm-vol: konyenmpayus, yacmeii Ha MULIUOH, 00bEM

JBIMHOCTB

Uto0Osl 00ecnevnTh SKOIOTHUECKYI0 0€30MacHOCTh, COACpXKAHNE BPEIHBIX KOMIIOHEHTOB B
BBIOpOCax NM3EIBHBIX JABUTATENICH JOKHO COOTBETCTBOBATH €BPONEHCKUM HopMaM (Tabnuie 3)

[3,7]:
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Tabmuua 3 - Hopmbl BbiOpocoB EBpo i perynupyembix 3arps3HHUTENEH JU3eIbHBIX
aBTOMOOWIEH

dran Hdata | CO | HC+NO, | NOy | PM
2/ Km

Espo 1 1992.07 | 2.72(3.16) [ 0.97 (1.13) - 0.14 (0.18)

1996.01 1.0 0.7 - 0.08
EBpo 2, IDI
Espo2, 1M | 1996.01 1.0 0.9 - 0.10
EBpo 3 2000.01 0.64 0.56 0.50 0.05
Espo 4 2005.01 0.50 0.30 0.25 0.025
EBpo 5a 2009.09 0.50 0.23 0.18 0.005
EBpo 56 2011.09 0.50 0.23 0.18 0.005
EBpo 6 2014.09 0.50 0.17 0.08 0.005

B Tennm4HOM XO03SIICTBE CYHIECTBYIOT pa3IMUHbIE ATAIbl TPOU3BOACTBEHHBIX MPOIECCOB, B
TOM 4ucie: o0padoTKa MOYBBI, BHECEHUE yIOOpPEHUH, MOCEB, JOCTaBKa IPYHTA, TPAHCIOPTHUPOBKA
ypoxass u ap. Ha kakaoM M3 3THUX 3TanoB MPUMEHSETCS MEXaHW3UPOBAHHOE OOOPYIOBAHHE C
MalIMHAMHU, MOAXOAAIIUMH A Kakaou GpyHkuuu [9]. JluzenpHble IBUTATENU COCTaBISAIOT Oolee
IBYX TpeTeil 000py10BaHUs, UCIIOIB3YEMOT'0 B CEJIbCKOXO03SIIICTBEHHOM ITPOU3BOJICTBE [21].

Bo Bpems ucnonp30BaHus ST MAIIMHBI BBIIESIOT 3arpsI3HAIONINE BEIIECTBA. DTO CIOKHAS
CMECh THICSY Ta30B M YaCTHIl, KOTOphIe cojaepxaTr Oosiee 40 TOKCHYHBIX 3arpsi3HUTENICH BO3TyXa
[13,14,]. O1u BemecTBa BBIACIAIOTCS MEHBIIE, YEM 110 IONYCTUMOMY CTaHAApTy, HO CO BPEMEHEM
MOXKET MPOU30NTH HAKOIUICHHE UX B OKPYXKAIOIIEH Cpelie, YTO BPEIHO JUIS 37J0pPOBbS PaOOTHUKOB,
Ipoliecca pocTa KyJIbTYp U Ka4eCTBa CEIbCKOX035MCTBEHHOU NTpoayKuuu [7,9,12,19].

OcHOBHBIE Ta3bl, OKa3bIBAIOIINE BIMSHUE HA 3arpsA3HCHUE OKPYKAMOIICH Cpelbl OT PaboThI
IU3EIbHBIX JBUraTenael, BKIoYaroT: MoHookcun yriaepoga (CO), yrmesomopon (CyHy), 3akuch
azota (NOy), TBepabie actuisl (TH) [2,4,7]. PaccmoTpum BiusiHuE Ha 370pOBbE PAOOTHUKOB U
KaueCTBO ypokKasi OCHOBHBIX BPEIHBIX BEIIECTB, KOTOPbIE BXOAT B COCTAB OTPAOOTABIIHX I'a30B.

Oxcuanl azora (NOy)

Komb6unamus nuokcuaa azora (NO2 ) u okcuna azora (NO) o6o3navaercs kak NOx. Ectb
6osee uem Ha 90% B3HOChl NO B NOx. ['a3 NO2 nMeer pe3kuii 3amax ¢ KpaCHOBaTO-KOPUYHEBBIM
11BeTOM, B TO BpeMs kak NO sBnsercs razoMm 0e3 3amaxa u usera [4,7,11]. MoxHO paccmaTpuBath
JTU3EIIbHBIE JIBUTATENIN KaK OCHOBHOM MCTOYHUK BBIOPOCOB NOX. JIM3€IbHBIN IBUTAaTEIh HYKIAETCS
B OoJiee BBICOKHMX TeMIlepaTypax Ajs cropaHus auszenbHoro Tomimsa. [11]. NO2 u NO TOKCHUHBI
HO ypoBeHb TokcnuHOCTH NO3 BhIlIe, uem y NO [16].

Oxkcuabl a3zota cocraBisaroT a0 0,5% B ausenbHbIX aBuratensx. [lpy nomananum B
OpraHu3M, MOHOOKCH]I a30Ta 00pa3yeT COCIMHEHUsI, KOTOPHIE MPEMITCTBYIOT IEPEHOCY KUCIOPOIa
B TKaHH, a JMOKCH]I a30Ta BBI3BIBAET pa3pakeHue JIerkux ueioBeka [15]. 3akuck azora (NOX) npu
B3aUMOJICHICTBUU C BOJSHBIM IapoM, 00pa3yeT a30THYIO KHCJIOTY U a30THUCTYIO KHCJIOTY H
pa3pylieT CIM3UCTYIO MOBEPXHOCTh JIETKUX YEJIOBEKAa M KUBOTHBIX, BO3IACHCTBYET Ha CIU3UCTHIC
000JI0YKH TJ1a3, CEPJIEYHO-COCYAUCTYIO cucTtemy [16].

MoHookcua yriiepoaa

Momnookcuz yriepona - ra3 6e3 3amaxa u nBeta. Ocodenno CO BBIIEISETCS MHOTO TIPH
3aIlyCKe U YCKOPEHMH qu3enbHoro asurarens [1,10].

MoHoOKCH yIiIepoJa MMEET MaKCHUMAJbHBIA YpOBeHb 5% B JIU3EIBHBIX JIBUTATENSX,
KOTOpBIE TOJIOKUTEIHHO B3aUMOJCHUCTBYIOT C TE€MOTJIOOMHOM B KPOBH, CHIXKas CIHOCOOHOCTH
MEPEHOCUTH KHUCIOPOJ Jake MpH OuYeHb HHU3KHX KoHmeHTpauusx [1,10,14, 15,17]. B Bo3zmyxe c
koHuenrpauueit CO 0,2% o0beM MokeT ObITh CMEpTEeNbHBIM B TeueHHe 30 MUHYT 1OcCiie BABIXaHUS
[17,18].
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Yraesonopoasi (CxHy)

ObpazoBanue CxHy B [aM3enbHBIX [BHUraTelisiX BbI3BAHO HEIOJHBIM CTOpPaHUEM H
HEJIOCTaTOYHOM TeMIlepaTypoil, KOTOpble BO3HUKAIOT M3-3a MO/Aa4d KHUCIOpPO/a B KAMEPY CropaHus
[1,10,14]. B codetanuu ¢ okcHAaMu a30Ta yrJI€BOAOPOIbI MOTYT pa3JpaxaTh riasza, OBPEKIATh
JETKUe W yCYryousTh mpoOiieMbl ¢ AbixaHueM. CHUMIOTOMBI BKJIIOYAIOT Kallelb, OJBIIKY H
CHIDKEHHE (QYHKIMHM JerKuX. MHOrue YrieBOAOPOJbl TaKXKe CUYHTAIOTCS — OMACHBIMHU
3arpsizHuTENAMHU Bo3ayxa [10,14,20].

YraeBogopoibl uMErOT oTHoleHue 10 0,5% mig nauszenbHbIX aBurareneil. M3-3a xapakrepa
WX BO3JICHCTBUS Ha OpPraHU3M 4YEJIOBEKAa OHU KIACCH(PUIMPYIOTCS KaK pa3apakamiue u
BbI3bIBaroNMe pak [1,15].

Teepabie yacTuubl (TH)

Teepapie uacTunbl ausenbHoro TtorumBa (TY) mpenctaBisioT coOOW CIOXKHYIO CMECh
TBEPJIOTO M YIJIEPOJUCTOTO MaTepuaia, HECrOPEBIIUX YIJIEBOJOPOJOB U HEOPraHUYECKUX
coeMHEHU [4].

Coneprxkanue TBEPJIbIX YaCTHUII (CaXKH) B BBIXJIOMHBIX Ta3ax AU3EIbHOTO TOIIMBA COCTABIISAET
10 1,1% u sBngeTcs kaHueporeHHbIM HocuTeneM [2,15,16,19].

Urto kacaetcs BozaeicTBust TU Ha 370poBbE yesnoBeKka, HauboJee BaXXHBIMU CBONCTBAMHU
yacTul ABisitoTcs: (1) pacnpenenenue nmo pasmepam; (2) miomaas MOBEpXHOCTH; (3) XUMUYCCKUN
cocras; u (4) cocrosiHue arinomepanuu [2]. Uem Menbye 4acTUIlbl, TEM Jierde OHH MOTYT OOOHTH
€CTeCTBEHHbIE Oaphepbl B OpPraHM3ME YEIOBEKa U B KOHEYHOM HTOrEe TOIMAacTh B KPOBOTOK.
[ToTennumanpHas OMACHOCTh MEJIBYAMIIMX YACTHIl 3aKIIOYaeTCs B HMX COCTaBe, IOCKOJbKY
MOCPEACTBOM KPOBOTOKA BCE OpraHbl CTAHOBSTCS MOTEHIUAIbHBIMUA MUILIECHSIMU U1 BOCTIAJICHUS U
MOBPEXKIACHUSI KIIETOUHBIX CTPYKTYp [2,4].

Haubonee pacnpocTpaHeHHBI crmoco0 MOMagaHus 4acTUIl B OpPraHU3M 4YeloBeKa - 3TO
BJIBIXaHME ¥ KOHTAKT C KOXkeil. XOTs 3TO MEHEE paclpOCTPAHEHO, B Cllydae KOHTAKTa C YaCTHI[AMH,
KOTOpbIE MEHbIIIE O pa3Mepy, YeM KJIETKU KOXKH, IPOHUKHOBEHHE uepe3 KJIETOUYHYI0 MEeMOpaHy
BO3MO’KHO M BBI3bIBACT JIOKAIBHOE MOBPEKACHHE [2].

Jlu3enbHbIe BBIXJIOMHBIC Ta3bl COAEPkKAT YaCTHIIBI co cpeaHuM auameTpom ot 0,05 mo 1,00
MHUKPOMETPA, YTO MO3BOJISIET JIETKO IEPEHOCUTh MX B JIBIXaTEIbHBIX MYTIX U aabBeosax [14].

Jlis  yMeHbIIeHHs] BPEIHOTO BO3JCHCTBUS U ymiepba OT 3arpsi3HEHUst aTtMocdepsl
HEOOXOUMBI OTIPEICIICHHBIE MEPOTIPUSITHUS.

OTHOCHUTENHHO BHENTHUX (PaKTOPOB MOTYT MPUMEHSITHCS:

- Texauueckasi MOATOTOBKA, KOTOpasi IOMOTAET BOJAUTENISIM UMETh HauOoJIee MOIX0IA1Iee U
cTaOWJIbHOE TIOBE/ICHUE TIPU BOXK/ICHUH.

- VYnydineHue KadecTBa JIOpPOT, HAJIMYUE POBHOW MECTHOCTH I TPAHCIOPTHBIX BHJIOB
TPAHCIIOPTA, CHUYKEHUE TUIOTHOCTHU ABUKEHUSI.

- VYMEHbIIICHUE BIUSHUS METCOPOJIOTHYECKUX (AKTOpOoB Ha paboOTy aBTOMOOWIIS.
Hcnonb30BaHrne METOAOB OXJXKICHHS Ui ABUraTeNeld M TOIUIMBHBIX OaKoB, KOTJa JBUTATEh
paboTaeT MpHu BBICOKUX TEMIIEPATYPAX OKPYKAIOILEH CPEeIbl.

Uro kacaercs 5SJIEMEHTOB CaMOrO JW3EIbHOTO JBUTATENs, MOTYT OBITh TNPUMEHEHBI
OCHOBHBIEC TEXHUYECKHE HAIIPABIICHUS, B TOM YHCIIC:

- YydiieHue KOHCTPYKIUU JBUTATENS

- Vcnonb30BaHue 3KOJIOTHYECKH YHCTOTO TOTLJIMBA U DHEPTUU

- OuncTka oTpaboTaHHOTO Ta3a.

[Tockonpky (akTopsl, CBsI3aHHBIE C DJJIEMEHTAMH JU3EJBHOTO JIBUTATENS SIBIISTIOTCS
OCHOBHBIMH, 00pa3yIOIIUMH BEIOPOCHI, IIOATOMY BCTalla HEOOXOAUMOCTh Pa3padOTKU U BHEAPEHUS
3¢ (HEeKTUBHBIX YCTPOMCTB OYMCTKH OTPAaOOTABIIMX Ta30B C MOBBIIIEHHBIM pecypcoM paboThl, HE
CHUKAIOLIUX TOIJIMBHO-?)KOHOMHYECKHUX MOKa3aTesei au3eneil.
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BJIUSHUE MY3bIKU HA OBYUYEHUE CTYAEHTOB
E:xoB A.C. - ctynent, 'onuaposa T.B. — cT. npenoaaBareib

OI'BOY BO «Anraiickuii rocynapcTBeHHbINH TexHUYeckuil yHuBepcuret uM M.M. [lonsyHnosa»
r. bapuayn

My3blka HEOTbEMIIEMAsI YacThb MOEH KM3HU U JKM3HM KaXI0Tro 4esloBeKa Ha 3emie. Mbl
HEOCO3HAHHO CTAJIKMBAEMCS C MY3bIKOM a0COIIOTHO BE3/€, OT EPBOM KOJIBIOSIbHON IECHU MaTepU
U TIEHMS NTUL 10 MAacCOBBIX KOHLEPTHBIX BBICTYIUIEHHH. Ee MpUCYTCTBHE 3a4acTyro HE CBS3aHO C
HaIIMM BBIOOPOM. 3BYKH MY3bIKU U IECEH OKPYXKAIOT HAC - Ha YJHIIe, B Kae, B TpaHCIIOpTE U T.1.

My3bIKy HENb3sl pa3felnTh Ha XOPOUIYI0 WIH IUIOXYHO, TOJBKO IO TOMY, 4YTO BaM OHa
HPaBUTCSI WM HET. Y KaXJO0ro 4eJoBeKa Ha 3eMJie CBOM NPEANOYTEHHUS B KaKOM-JIHOO *aHpe -
JDKa3, pOK, MOI-My3bIKa, WM K€ TKENBIM METaul. A €CTh U APYrue CTHWIA MY3BIKH, KOTOPbIE
OKa3bIBAIOT PEIAKCUPYIOMNNA 3P PEKT UM MOJIHUMAIOT HacTpoeHue. YTo BooOIIe NpeCcTaBIseT U3
ce0st My3bika? Mys3bIKka- 3TO HaOOp 3BYKOB, MJIM 3BYKOBBIX BOJIH Pa3HBIX MEXIYy cO00 Mo uinHE U
TOHAJIBHOCTH, a €CTh €l U 3BYKOBBIE KOJleOaHMs KOTOpbIe Ha3bIBAIOT OacaMu. bacel pazaenstorcs
Ha 2 TUNAa - HU3KOYAaCTOTHBIE U BBICOKOYACTOTHbIE. EcTh emé u akycruueckue 3ppeKTsl, KOTOpbIe
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HAKJIabIBAIOT HA 3BYKOBBIE JJOPOXKKH M TEM CaMbIM MOIy4aeTcsi 3pQeKT 3X0 U riyOuHbI 3By4aHusl.
Oto HanoxeHnue 3pPpexToB OyKBaILHO OOBOIAKMBAET YeloBeUecKui ciyx [1].

YenoBeyecTBO € KaXAbIM TOJIOM COBEPIICHCTBYET COBPEMEHHOE HampaBiieHHEe B cdepe
CO3JIaHMsI MY3bIKJILHBIX 3P (PEKTOB U KAYECTBO 3ByUaHHs MY3bIKM U TIECEH B LIeJIOM. PaHbIiie jtou
TIeJIM TIECHU U 3alMCBhIBAIM UX Ha (PU3MUECKUE HOCUTENH, TaKWe KaK BUHUIOBBIC IUTACTUHKH, ay/InO
kaccetsl win ke dvd mucku. Ceidac ke JIOOMMYIO MY3bIKY MOYHO IMOJYYHTh OYKBaJIbHO W3
BO3/yXa C MOMOIIBIO MHTEPHETA WM ke 001auyHoro xpanunuma. OOIerdyuTs )XU3Hb HaM TOMOTYT
HEKOTOPbIC TPUIIOKEHHUS, KOTOPBIE MOTYT IIOMOYb C OJHMM M3 TJIABHBIX BOIPOCOB. YTO 3a BOIIPOC
Kak BbI lymaeTe? PaHblne ObUIO Tak - BaM MOHPABUJIACH TECHS WM MY3bIKa, HO BBl HE 3HAETE, KaK
OHA Ha3bIBACTCS, WM KTO €€ aBTOP(MUCIIOIHUTENb) B 3TO ObUTO OoubInol mpobiemoii. Ceituac ke
JOCTaTOYHO BOCIIONBb30BaThCs NpUIIOKeHHEeM Shazam wiu Opay3epHbIM TOMOIIHMKOM Auinca
(SlHOekc), ¥ BBl cpa3y CMOJXKETE y3HATh Ha3BaHUC NAHHON KOMITO3WIIMU, M YBHJIIETh BCE MPOYHE
abOOMBI ATOTO HcronHuTens. M gaxe Oonee TOro, BbI CMOXKETE OYKBAJIbHO B JIBa KIIMKA CKayaTh
JaHHOE MY3BIKaJIbHOE MPOU3BEIICHHUE WIIH K€ TTOJICIIUTHCS KM CO CBOMMHU JIPY3bSIMU U OJTM3KUMH.

B Hamem coBpeMEHHOM MHUpE CIIOKHO CYIIECTBOBATh O€3 MYy3bIKH, BEJb My3bIKa Halle B,
OHa Hallla >XU3Hb HAIlle HACTPOCHUE M Jaxe Hame Oyaymiee. Eciau crnpocuTh y CiaydaiHOTO
MIPOXOXKETr0, YTO JUI HETO MY3bIKa MJIM KaKoe 3HAYeHHE OHA OKa3bIBAET HA HETO B IOBCEIHEBHOU
xu3HU? YemoBek HAUHET C TOTO KaKUe TIECHU €My HPaBSTCS, a YK MOTOM TIOBEJAeT O TOM B KaKUX
MOMEHTAaX €ro0 KU3HHU OH 3Ty MY3bIKy ciymaet. [To mopore 1oMoii B cOOCTBEHHOM aBTOMOOMIIE HITH
OOIIIECTBEHHOM TPAHCIIOPTE, YTOOBI OBICTPO M HE TaK CKYIHO MPOBECTH BPEMs TIOKA €eT ¢ paboThl
JOMOM, WJIM K€ C yTpa, YTOOBI MPOCHYTHCSA. A MOXKET OBITh M BCE PEIUHE padoyero it TOro,
4TOOBI OMHATH ceOe HAacTpoeHue. My3blKka — 3TO YHHBEPCAIBLHOE CPEICTBO ISl JIFOOOTO Cirydas
KHM3HH, OT CBaJIeOHBIX MPOLECCUH, MPA3THUIHBIX MEPOIIPUATHIX WUIIH e TOrpedaIbHbIX 00pSIO0B.
Kaxxnast My3bIka WM TIECHSI YHUKAJIbHA 110-CBOEMY, KaK M JIMYHOCTh KaXJIOro 4ejoBeka. Benp Het
Ha CBETE OJIMHAKOBBIX MJIHM MJICAILHBIX JIFOJICH, TOKE TPAaBUIIO KacaeTcsi U My3bIkd. Kak B uernoBeke
€CTh YePThI XapaKTepa U MOBEJICHHUS, KOTOPhIC HAaM HPaBSTCS WM HE HPABSTCS, TaK M B IIECHE CIIOBA
WJIA MY3BIKQTBHOE COTIPOBOXKICHHE MOYKET BBI3BATh HEOTHO3HAUHBIC SMOIIHH.

My3bIKka MOXKET HECTH 3a cO0O0i Kak IMOJIOKUTEIbHBIC aCIeKThl, TaK M OTpulaTeibHble. K
OTPHILIATEIIEHBIM OTHOCSTCS Takhue BUABI MY3bIKH Kak «Aynmo Hapkotwkw». OHH HE Bpenmsr
OpraHu3My 4YellOBeKa Kak OOBIYHBIC HAPKOTHUKH, HO OHHM Pa3pylIalOT CO3HAHHE YelloBeKa, a 0e3
CO3HAHUS HET W JIMYHOCTU KaK TaKOBOW. be3 MMuHOCTH 4enmoBeK He KUBET CUACTIMBON JKU3HBIO, Y
HEro HEeT LIeJH B JKU3HU, U OH BBIHYXKAEH M30 JIHS B JIEHb IPOCTO CYIIECTBOBATh B 3TOM CEPOM U
MOHOTOHHOH MHpE, KaKHM OH €My KaKeTCsl IOClie 3TOro Habopa yIbTPa3BYKOB, Ha3bIBAEMBIX
«Ayano HapkoTukamu.

K coanenuto, BEIIBUTH TAKOE HETaTUBHOE BO3/ICHCTBHUE ATOTO BU/Ia 3BYKOBBIX HAPKOTHKOB,
OOBIYHOMY HE3HAIOLIEMYy 4YeJOBEKY MPaKTUYeCKH HEBO3MOXKHO. Jla M 3akoHojaaresnbcTBO PD He
MOJKET OTCIEIUTh TaKOH BUJ HAPKOTHKOB CBOOOJHO TYJSIOMIMN MO BCEMY HHTEPHETY, BEIb HX
MOJKET CKauaTh U BOCIIOJIb30BaThCs JIIOOOH MOJIb30BATENNb MHTEPHETA. A JUIS UX HUCIOJIb30BAHUS HE
TpeOyeTcsi Kakoro-aubo CIOKHOTO WIIM K€ JIOPOTOCTOSIIEr0 OOOpYIOBaHUS, HYXKHO JIHIIb
YCTpOKHCTBO, crocobHoe BocmnpousBectu ¢opmar MP3 u  0OblUHBIE HAYIIHUKM WIH OKe
MY3BIKaJIbHBIE KOJOHKH.

My3blka OMOTaeT HaM IPEOA0JIETh CIIOKHBIE KU3HEHHbIE CUTYAIlUH, MPHUIAET HaM CHII
CTIPAaBUTHCS C TOM WJIM MHOHM MpOOIeMOi, HACTPOUTCS Ha pabOTy WIIH K€ PEIIUTHCS Ha YTO-TO, UYTO
HaM BaYKHO WJIM HY>KHO.

Korma wemoBek paccTpoeH, HE HYKHO YCyryOJisTh CBOE, HWTaK IUIOXO€ HACTPOCHUE,
IPYCTHOW MY3BIKOH, MOCHIyIIAiiTe Ty4llle 4YTo-HUOYIb CMEIIHOE, BECEeIOe MU KU3HEPaJI0CTHOE U
BBl IMMOYYBCTBYET, YTO BaM CTaJ0 XOTh YYyTOYKYy HoJjerde. Bor, Hampumep, BbI 3allMcaluch Ha
3aHATHUS B TPEHAKEPHBIN 311, U PELIMIIN MOCIYIIaTh KaKyl0-HUOYAb YCIIOKAaUBAIOIIYI0 MY3BIKY, TO
B JTAHHOM CITydYae y Bac MPOM30MAET YITaJ0K CHJI, M BBl OBICTPO yCTaHETE, U B UTOTE BaM CTaHET HE
MHTEPECHO 3aHUMAaThCs B TpeHaxepHoM 3ayie. CTOMT u Tak Aenarb? Eciam Bbl XOTUTE 3aHATHCS
TEM, YTO BaM MHTEPECHO, HO C HETPABHJIBHBIM IMOJIXOJ0M B JaHHOM YBJICUCHHH BCE MPOUIET HE
TakK, KaK Bbl 3TOT'0 XOTEJH.
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https://alice.yandex.ru/
https://alice.yandex.ru/
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https://ru.wikipedia.org/wiki/%D0%90%D1%83%D0%B4%D0%B8%D0%BE%D0%BD%D0%B0%D1%80%D0%BA%D0%BE%D1%82%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/MP3

51 3Ha10 Ha COOCTBEHHOM OIBITE, YTO JUIS TSOHKENOHN PU3HuecKoi HArpy3Ku HYKHA, U My3bIKa
MOACTaTh €W, OHAa JOJDKHA OBITh CTUMYJIUPYIOUIEH, SHEPTUYHOW M OBICTPOM, C IOBBIIICHHON
IPOMKOCTBIO TI0 CpPaBHEHHMIO C JPYTUMH MEHEe CHJIa-3aTpaTHBIMHA OOpa3aMu JKM3HHM WIH
YBJICUCHUSIMHU.

Jis  COBEpIIGHCTBOBAHUS YMCTBCHHBIX CIIOCOOHOCTEH  JIydille BCEro  IMOJOWUIET
KJIaCCUYECKasi My3blKa TAaKUX HCIOJHMTENeld Kak Barnmep, Mouaprt, berxosen, u ap. Takue
My3bIKaJIbHBIE [TPOU3BEACHHUS JIy4dlle BCEr0 MOMOTIYT BaM pa3BUTh ceOsl U CBOW MHTEJUIEKT, BEIb
HEJapOM MHOTHE BEJIMKME yMbl HAIlErO0 BPEMEHHU B JETCTBE WJIM IOHOCTU CBOEH CIIyIIAIU TOJIBKO
KJIACCUYECKYIO MY3BIKY.

Ho HukTO Bam He 3ampermiaer BeIOpaTh i cedsi caMOro Te€ MeCHU, KOTOPhIE BaM HPaBSITCS
VI KaK BBl CYMTAETE JTyYIlEe BCEro NOJOUIYT K BameMy o0pasy >KU3HHU.

My3bika JenaeT 4enoBeKa JIydlle, OHa CHOCOOHa chOpMUPOBATh XapaKTep 4ejoBeKa U
YKPEMUTh €ro SMOIMOHANBHBIA Oapbep W €ro ICHXUYECKOE COCTOSHHE B LelIoM. My3sbika
OKa3bIBAET HA JINYHOCTh OIPOMHOE BIIMSIHUE, IOMOTAET ONPEIACIUTHCS, YTO YEIOBEKY MHTEPECHO U
BaXXHO B KU3HU. [10 My3bIKe€ MOXHO MOHATH KaKOM YEJIOBEK €CTh Ha CaMOM JIEJI€, U3 3TOT0 MOXKHO
OTIpEeACTUTh MO3UIIMIO YEIOBEKa, €ro IMOLUHU U ClIeNaTh it ce0sl onpeneaéHHbIe BHIBOIBI.

Jlnisi MeHsI HET KaKoro-au0o OnpenesiéHHOrO CTWIIS MJIM JKaHpa JIFOOMMBIX KOMITO3UIIHH, 5
CIIyHIar0 TOJBKO TO, YTO MHE caMOMy HpaBUTCS. HeBakHO Ha KakoM S3bIKE MECHS, OHA MOKET
IIPOCTO TOHPABUTHCS MHE MY3bIKaJbHBIM COIPOBOXICHUEM, WU K€ TO0JOCOM aBTOpa 3TOM
KOMITO3HIINH.

B ofmem ciymaiite TO, YTO BaM HPaBHUTCSA, a HE ONMHpATECh Ha MHEHHE TONIBL. Byapre
camuM coboit. Ciymaiite My3bIky cBoeit qymm! 1 Bc€ y Bac momydntcs!

[IpoBenss aHKeTHMpOBaHWE CpPEOU CTYJEHTOB, $I IOJNYYWJ HWHTEPECHBIE PpE3YJIbTaThl
(Tabmuma 1).

Tabnuna 1 — Pe3ynbrarel aHKETHPOBAHUS

Ne Bompoc Ha Her He 3naro

1. | HpaButcs nu Tebe ciymaTh My3bIKY? 29 - -

2. | Mensiercs 11 TBOE HACTPOCHHUE, KOTJJa CIyIIACIIb 29 - -
MY3BIKY?

3. | HyHa 111 My3bIKa B TOBCEJJTHEBHOH JKU3HU? 16 11 2

4. | CoryacHbI 14 BBI C TEM, UTO €CJIM KJIaCCUUECKas 4 10 15

My3bIKa OyZIeT 3By4aTh Ha IEPEMEHAX, TO
yuarmumecs: OyIyT MEHbIIIE YCTaBaTh 33 y4eOHBIH
JEeHb?

5. | CornacHsl 11 BBl C TEM, YTO MYy3bIKa MOXKET 2 ) 22
BJIMSATH HA OPraHU3M 4esloBeKa?

Cynst o aHKETHPOBAHUIO CTYAEHTOB MOXHO IOHSATH JIBE€ 3aKOHOMEPHOCTH, BO-TIEPBBIX,
TIOOU JIOOAT CAymiaTh MY3bIKY, BEb OT JTOTO 3aBUCUT UX HACTPOEHUE HMX 3J0pPOBbE U Kak,
CJIeIOBATEIbHO, UX YMOIMOHAIIBHBIN HACTPON WJIM SHEPrHs KOTopas Tak HeoOXoauma ajisi paboTh
Wi y4€0bI, YTO KacaeTcsl BTOPOW 3aKOHOMEPHOCTH, JIOIM HE MOHUMAIOT WU HE BOCIPUHHUMAIO B
Cepbe3 CUIIy MY3BIKM M TO KaK OHa BJIMSET Ha OpraHu3M. BOT BaM NpPOCTON M MOHSATHBIN IIPUMED:
ruMH Poccuiickont denepannii, OH BbI3BIBAET F'OPAOCTh U YYBCTBO MAaTPUOTU3MaA 3a CBOKO CTPaHy,
BEJ/lb 3TO CaMbIil CUJIbHBIA TUMH B MUPE. 3TOW MY3bIKOW TOPASTCSA HAIIM JEAbl OTIBI U Mbl CAMH, 3TO
HapOJIHOE JIOCTOSTHUE OHO M OKa3bIBAET MOJIOKUTEIBHOE BIUSIHUE HA OpraHu3M uenoBeka. Cyas mo
TOMY KaKOW MY3bIKE€ OTAQJIM MPEANOYTEHUS OMPANIUBAEMBIE JIFOIM, MOXKHO YBUAETh, UTO 3TO KaHP
TIOI KYJBTYPBIL, 3TO ITIECHU U KOMIIO3ULIMM KOTOPBIE Y BCEX HA CIIYXY, YTO K€ MPUATHO OCO3HABAT,
YTO JIIOJIA CIEOST 3a TMOCJIEIHUMHU HOBHHKAaMH MYJIbTUMEIUHOW wHIycTpuu. Ho ects mronm,
KOTOpBIE CIIYIIAIOT KAK KJIACCUYECKYH0 MY3bIKY, TAK U HE HOPMATUBHBIA U TSKENBINA JKaHP TaKOU
KakuM SIBJISIETCS POK. BKychl M MpeNnmoyTeHHs y BCEX pa3Hble, a 3HAYUT W MY3bIKa JOJDKHA
MOJAXOIUTH MO TOT WJIA MHOW THUII TEMIIEPAMEHTA.

72
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https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%82%D1%85%D0%BE%D0%B2%D0%B5%D0%BD,_%D0%9B%D1%8E%D0%B4%D0%B2%D0%B8%D0%B3_%D0%B2%D0%B0%D0%BD

HyxHa 5nu My3blka B NOBCEOHEBHOW >KM3HM? A HYXHO JIM pajoBaThbCsi IEPBOMY CIIOBY
pebEnka, a O0JLHOMY PakoM, pajoBaThCs CBOEH MOOEIe HaJl 3JIOMOJIYYHBIM HEIyroM... KoHedHo,
na! Mysbika, 5TO MHUP BOKPYT HAac, MY3bIKa 3TO MBI CaMH W TO, YTO MBI HeceM ¢ c00oi, korma
MPUXOJMM B 3TOT MHUp. Sl paj, yTO MHE BBIAAJACh Takas BO3MOXKHOCTh BBICKA3aTh CBOM MBICIH H
OymeHud 1o CpeacrBam 3TOU CTaTbu, BCAb s BJIOXKHII B Heé€ Bce CBOM 3HAHUA IIO AaHHOMY
BOTIPOCY, W I OYECHb HAJCIOCh, YTO BBl JIOPOTOM YHTATENIb HaijeTe B HEH, 4TO-TO i cels
MOJIE3HOE, M HY)KHOE MIMEHHO BaM.

CHucoK UCTIOIh30BAaHHBIX HCTOYHUKOB U JINTEPATYPHI
1. My3sika [DnexkTpoHHBIN pecypc]. — Pexxum noctyna: https://ru.wikipedia.org. — 3arnaBue
C 9KpaHa.

ABTOTPAHCIIOPT U ET'O BJIMAHUE HA OKOJIOTTHYECKYIO CUTYAIIUIO
BI'. BAPHAYIJIE

Emenko K.E. — crynent, I'onuaposa T.B. — cT. npenogasareJib

OI'BOY BO «Anralickuii rocy1apcTBeHHbIN TeXHUUYECKUM yHuBepcuteT uM M.U. Ilonsynosa»
r. bapHayn

ABTOTpaHCHIOPT NMPUOOPEN MACCOBYIO JOCTYIHOCTh B JBAJIIaTOM BEKE, U C T€X HOp CTajl
HEOTHEMJIEMON YaCTHIO HE TOJIBKO YEJIOBEYECTBA, HO M YACTBIO JKU3HU IIOYTHU KAKIOTO JKUTEIS
mwiaHetsl. OH  Jaln HaM BO3MOXKHOCTh IIPEOJOJIEBATh PACCTOSHUA B COTHM KUJIOMETPOB
OTHOCHUTEJIBHO OBICTPO, HAaXoAsCh B Temie u Komdopte. Tak ke aBTOTPAHCIOPT UIPAeT OJHY U3
BAKHEUIINX pOJIEM B TPAHCIIOPTHOM cucTeMe CTpaHbl. VIMEHHO IO CpencTBaM aBTOTPAHCIIOPTa
nepeBo3utcs 80% rpy30B, 4YTO OOYCJIOBIEHO BBICOKMMH IIOKa3aTelsIMU  MOOMIIBHOCTU
aBTOMOOWJICH, CKOPOCTH W BO3MOXXHOCTBIO JOCTaBKM C IPOU3BOJCTBA, HEMOCPEICTBEHHO K
BXOJIHOM JIBEPH MOIYy4aTeIsl.

OrpomHasi HPOTSKEHHOCTh JOPOr Aa€T BO3MOXKHOCTb ITOBCEMECTHOI'O HCIOJIb30BAaHUS
aBTOMOOWJIEH, IIPH COOTBETCTBYIOIEH MPOMYCKHON CIIOCOOHOCTH ITHUX ITyTEH.

Bricokast MOOMIIBHOCTB M CITOCOOHOCTh HEMEIJIEHHO pearnpoBaTh Ha U3MEHEHUS JOPOKHBIX
[IOTOKOB CTaBSIT aBTOTPAHCIIOPT HAa MECTO JIJIEPa B chepe MepeBO3KH MacCaKUpPOB.

Kasasnocw Obl, aBTOTpaHCIIOPT — OTJIMYHBIA CIOCOO MEPEBO3KU IPy30B M Maccaxupon. OH
BBITOZICH TOCYJapCTBY C TOYKHM 3PEHMsSI DKOHOMHUKH, TAaK XK€ OH INPHUXOAWUTCA MO Iylle HaM—
oObIBaTeNsAIM, Belb Mbl MOXEM OBbICTPO U KOM(OPTHO 100MpaAThCs 10 MYHKTAa Ha3HAYEHMS, TaK e
OBICTPO TOJyYas M OTHPABISIsI CBOM IPy3bl, HE pacTpayuBas OrPOMHBIX J€HEr Ha aocTaBky. Ho
HacJlaXAasch MPEUMYILECTBAMU aBTOTPAHCIOPTa, Mbl 3a0BbIBAEM O Bpene, KOTOPBIM OH HAHOCUT
9KOJIOTHH.

[IpoGnema BIMSIHMSI aBTOTPAHCIOPTa HA HKOJIOTMIO HAOMPAaeT aKTyallbHOCTh. 3arpsi3HEHUE
OKpY>Karollel cpelbl aBTOMOOMJIIMH BO3pacTaeT ¢ KaxJpIM rogoM Ha 3,1 %. Spue Bcero 310
OILIYLIAETCs] B TOPOJICKOM MECTHOCTH, TIJiI€ KOJMYECTBO aBTOMOOWJIEH Ha Jylly HaceJIeHHUs
HEBEPOSATHO BEIIUKO.

OavH aBTOMOOMJIb €XKETOJHO IMOTJIOMAeT U3 aTMOoc(epbl 0KoJIo 4 T. KUCIOPO/a, MOMYTHO
BbIOpAchIBasi C BBIXJIOMHBIMU razamu npuMepHo 800 kr yrapHoro rasa, moutd 40 Kr oKCHJI0B a30Ta
1 200 KT pa3auyHOTO BUIA YIJIEPOJIOB.

ABTOTpaHCHIOPT JUIUPYET HE TOJIBKO MO KOJUYECTBY U 00bEMaM Ipy30I1epeBO30K, HO U O
KOJIMYECTBY HAHOCHMOTO JKOJIOTHH yiepoOa: 3arpszHeHue — 97 %, mym—49 % u Bo3nelicTBue Ha
kiumat—68 %.

ABTOMOOWIb SIBJSIETCS TJIABHOM NMPUYMHOW 3arpsi3HEHUs BO3JayXa B ropogax. B maHHbIi
MOMEHT B MUpPe HacuuTbhIBaeTcs 6osee 0,5 MIIpI. aBTOTPAHCIIOPTHBIX cpelcTB. B Poccum kakpiit
JIECSIThI 4YeOBEK HMEeT aBTOMOOWJIb, a B TropoJax—Kaxablil maATeif. B ropomax BBIOpOCH
aBTOMOOWJIEH SBJISIIOT COOO0 OOJIBIIYIO OMTACHOCTh, TAK KaK HAXOJATCS HUXKE HU3KO, OTHOCUTEIBHO
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YpOBHS 3eMJIH. ABTOTPAHCIIOPT, B IIPOIECCE BHIOPOCA OTXOJOB CrOpaHUs TOIUIMBA, BHIOPACHIBACT B
aTMocdepy MHOXKECTBO OKCHIIOB, TUOKCHUIIOB, (popMaibAeTUI0B, O€H30J1, OSH30MPONII U APYTHE
OTPABJIAIONINE BEUIECTBA (B CYMME OKOJIO TPEXCOT TOKCUYHBIX BEIIECTB U coeauHeHui). Tak »xe Bo
BpeMs JIBHKEHHS MPOUCXOIUT HCTUPAHHUE IIWH O JOPOXKHOE IOJOTHO, MeNbYailliue OCTaTKu
PE3UHBI Pa3HOCITCS BETPOM, 3arpsi3Hss aTMOC(epy U MOUBY.

B r. bapnayne no cocrosinuto Ha 1 ssuBapst 2015 roga skcminyatupyercs 171500 nerkoBbix
aBromoOmieii[3]. ns ropoma c HacemenueM 632000 dYenmoBeK, Takoe KOJHUYECTBO SIBIISETCS
OTPOMHBIM IOKa3zareseM. Bcest aTa 4MCIeHHOCTh HE MOXKET He OKa3bIBaTh BIMSHUS HA IKOCUCTEMY
ropoja.

OCHOBHBIMU KOMIIOHEHTAMU BBIXJIOMHBIX Ta30B aBTOMOOWJICH SIBISIFOTCS: OKCUJ Yriiepoaa 1
yraeBogopoabi[1]. Okcua yriepoja oka3biBaeT MaryOHOE BJIMSHUE HA OpPraHu3M ueioBeka. [Ipu
JIOCTaTOYHO BBICOKUX COJACPKAHUIX, MOXKET BO3HUKHYTHb JIErKas TOJIOBHasg 0oiib, HeOosblIas
OTABIIIKA TpH (PU3MYECKHX Harpy3kax, TaK JKe€ CHOCOOCTBYET pa3BUTHIO CEpACYHON
HEJ0CTaTOYHOCTH.

BoznelictBue Ha OpraHusM YIJIEBOAOPOJOB BBIPAXKAETCA B HAPYLIEHUSAX LEHTPAIbHON
HEpBHOW cucTeMbl. MoXeT mpHuBeCTH K (PYHKIHMOHAIbHBIM PACCTPOMCTBAM HEPBHOW CHUCTEMBI,
BCIIBUIBYMBOCTH, PA3APAKUTEIbHOCTH BILJIOThH JO CHIIBHOT'O FOJIOBOKPYKEHUS.

C poctoM wuuciaa aBTOMOOWIEH  yYMEHBIIAeTCAd IUIOMIAAb, KOTOPYIO 3aHHMAeT
pPacTUTENFHOCTh, B CIEACTBUU YEr0 YMEHBIIACTCS BBIpaOOTKa Kuciopona. Bcé Oombime mecra
3aHMMAIOT TApKOBKH, Tapaku © camu Jopord. OTIEeNbHOTO BHHMMAHUS —3aCIYKHBAIOT
aBTOMOOWJIbHBIE CBaJKH, KOTOpPBIE 3aHMMAIOT HEpPeaJbHO OrpoMHBIE Iuomaau. Ha Hux
CKaIUITMBAIOTCSl M3HOILLIEHHBIC IIMHBI, P>KaBble KOpPIyca M MPOYUE aBTOOTXOABI. Tak ke HE peaku
Cllydad, KOTJIa JIFOJM OCTaBJIAIOT aBTOMOOWIM THHTh OYKBaJIbHO B >KWJIBIX JIBOpaxX ropoja W Ha
MyCThIpAX. Takue CBAJIKK 3arpsi3HSIOT MOYBY U JIENAI0T HEMPUTOIHOM IS >KU3HU (JI0pBI U (hayHbI
OoJIbIIME TEPPUTOPUH BOKPYT cedsi. B mpodeM aBTOTpaHCHOPT 3arps3HSAET MPOCTPAHCTBO TOPOIa HE
TOJIBKO CBaJIKaMH, HO U, KaK CKa3aHO BbIIIE, TPOAYKTaMU cropanus Torumba. OqHa TOHHA O€H3HHA,
cropas, BelaenseT npuMepHo 800 KI TOKCUUHBIX BEILECTB, 3arpsi3Hss MOJI0Cy 3eMJIu upuHoi 150
MeTpoB. B cmyudae, korma naBurarens paOoTaeT MMOJ TIOBBIIIEHHONM HArpy3koil 3Ta mosoca
pacmmpsiercst 10 400 metpoB. CBUHEL, COAEPKAIIUNACA B TOIUIMBE, HAKAIUIMBAETCS B OpraHU3ME,
YTO B MOCITIEACTBUM MOXET MPUBECTH K Pa3BUTHIO TsKENbIX Oone3Heil. [Ipencrasmnsiere nu Bbl cebe
Takoe B paMKax ropojia, KOrja ryJsieTe 1o NpocrneKkTy?

Tak >xe aBTOMOOMJIM CO34at0T OTPOMHOE KOJIMYECTBO IIyMa. B ropozckoit cpese, rae noTok
aBTOMOOMJIEH HE MCCEKAaeT Jake B TEMHOE BpEMsI CYTOK, JaHHBIA (DaKTOp BO3JEHCTBUS MOXKET
MIPUBECTH K TOJIOBHBIM OOJISIM U OECCOHHHMIIE, YTO B CBOIO OUYEpeIb IiepepacTaeT B 00JIe3HN HEPBHOM
CUCTEMBbl 4eJloBeKa. B yCIIOBHSX TOpOJCKOTO IIyMa CIIyXOBble OpraHbl pa0oTalT MOJ
HampsDKeHWEM, 3TO YMEHBIIAeT MPOAOJDKUTENBHOCTh KHU3HU mpuMmepHo Ha §-10 mer. Tak xe
BBICOKMI ypOBEHb ILIyMa OKa3blBa€T BIMSHME Ha CEPJIEYHO-COCYAMCTYIO CHCTEMY OpraHu3Ma:
TUIEPTOHUS, UIIeMHUYecKas O0e3Hb CepAlla W TMOBBIINICHHBIN YpOBEHb XOJIECTEpPHHA Yallle BCETro
BCTPEUAIOTCS y KUTENEH ropoioB, MPOKUBAIOIINX B pallOHaX ¢ MOBBILIEHHBIM YPOBHEM IIyMa. 3a
MoclieJHee BpeMsl YPOBEHb IITyMa, KOTOPBIN MPOU3BOAUT aBTOTPAHCHIOPT Bhipoc Ha 121b. MimenHno
3TO 00YCIIOBIMBAET OCTPOTY MPOOJIEMBI ITYMOBOTO BO3/I€MCTBUS HAa HACEJIEHUE B TOPOAAX.

ABTOTpaHCIOPT B YepTe TOpOJa TaK K€ OKa3bIBaeT maryoHoe BiHsHHE Ha ruapocdepy. U3
HEMBICIIMMOTO 3arpsi3HEHHSI TIOYBBI BHITEKAET, B OYKBaJIBHOM CMBICIIE, 3arpsi3HEHHEe BOAbl. MHOTHE
ropojia Hallel cTpaHbl UMEIOT 3aKOHOMEPHOCTh Pa3pacTaThCs BIOJb KPYITHBIX BOJSHBIX apTepHid-
pek. Bpemabie BemecTBa, BIUTHIBASICh B TIOUBY, PA3HOCITCS MOJI3EMHBIMU BOJIAMH B PEKH, TJ/Ie TaK
e HeCyT nmary0Hoe BIMSHUE BOJHBIM oOHUTaTeIsiM. B roposax Tak e NMEIOTCS YaCTHBIE CEKTOPBI,
I7ie JIIOIM elle MOJIb3YIOTCS BOJSHBIMU KOJIOHKaMH, KOTOpbIE OepyT BiIary U3 BOJAOHOCHBIX IJIaCTOB,
B CBOIO Ouepe/b 3arpsA3HEHHBIX TOKCMHAMM, MOMABIIMMHU B MOYBY. Tak ke, HEKOTOpPHIE TOPOKaHE
MO3BOJISIIOT ce0€ MBITh COOCTBEHHBbIE aBTOMOOWIM B TMPOTOKAX WM HEOOJBIIMX peuyIIKax,
HaXOJSIINXCS B UepPTe ropo/a.

Hekoropoe mnaryOHOe BIMsSHHE Ha OJKOJOTHIO B YepTe TopoAa MPUHOCUT CaMo
oOciTykMBaHHE aBTOMOOWMIBHBIX Aopor. OJHUM U3 SAPKUX TOTO MPOSBIEHUUN SBIsSETCS OOpbOa C
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rojonéaoM Ha Joporax. XUMHYECKHH crmoco0 0o0pabOTKH TOPOKHOTO TMOJOTHA, C MOMOIIBIO
XJIOPUCTBIX COEIMHEHHM, OKa3bIBaeT (paTajbHBIA Bped HE TOJBKO 3€JIEHBIM HACAXJECHUSM BIOJb
IIPOE3KUX YaCTel, HO U IIOYBE BO BPEMs NPAMOIO0 KOHTAKTA, B CICICTBUM YHAJICHUS 3aCOJICHHOIO
cHera Ha OOOYMHBI M Pa3feUTENbHbIE IMOJOCHL, TAE U HAXOAATCS PacTeHUs. DTO MPHUBOJIUT K
pa3pyILICHNUIO TKAaHU PACTEHUU U 3aCOJICHUIO II0YB, B PE3YJIBTATE BIMTBIBAHUSA ITOT0 «paccosa». Tak
e BIMSHUE XJIOPUCTBIX COCTUHEHHUI MPOSBISETCS U HA CAMUX aBTOMOOMIISIX M JOPOXKHBIX 3HAKAX.
PactBOop xyopucToro Hartpus, KOTOPHIM 00pabaThIBalOT AOpOrH, oOnagaer  OoNbLION
arpecCUBHOCTBIO U CIIOCOOEH pa3zbeaaTh Jake METalll.

Tak kak mpobiiema 3arps3HEHUs] OKPYXKAOIIeH cpelbl aBTOTPAHCIOPTOM OCTPO CTOUT Ha
MPOTsHKEHUH TIpuMepHo 20-Tu JIeT, Bech MUp O6opercs ¢ Heil. MupoBoe coO0IIeCTBO XOUET eClIU He
HCKOPEHHUTh, TO MAaKCUMaJbHO CHHM3HUTHh NaryOHOE BIMSHUE aBTOMOOWJIEH Ha sKojoruio. Tak
POXKIAIOTCS albTepHATHBHBIC BUJBI TOIUIMBA, Takue Kak ra3 [2]. Takum oOpazom, aBTOMOOWIIb,
MpPEeTepIeB HEKOTOPbIE MOIU(MUKAIIMKA, MOXKET MEPEHTH HA CXKIKCHHBIM ra3. Y TaKuX aBTO €CTh
MIPEUMYIIIECTBA: BHIXJIOMHBIE Ia3bl TAKOTO aBTOMOOWUJISI BEIOPACHIBAIOT MEHBIIIE BPEIHBIX BEIIECTB U
KIIJ ux nBurareneit Boilue. Ho TemM He mMeHee, NaHHBIM BHUJ TOIUIMBA HE MOXET HE YXYALIATh
3KOJIOTHIO.

B 3akiroueHMM XO4YeTcs CKas3aTh, 4TO B pYyKax TOPOJICKUX BIJIACTEH HAXOIATCS BCE
BO3MOXXHOCTH, JUIS TOTO YTOOBI CHH3UThH BIMSHUE aBTOTPAHCIOPTAa Ha SKOJOTHIO ropoxa. s
YMEHBUICHUSI BpeAa CIEAYeT NPOM3BECTH OINTHUMH3AIMIO ABIKEHHS IIOTOKA aBTOMOOWIEH W
y>KeCTOUEHUE MPaBUJI JBMKEHHS. Ecmu MammHa IBUKETCS MEAJICHHO, TO €€ JBHUraTellb padoTaeT
MOJT MAJIOM HArpy3KO#, COOTBETCTBEHHO BBIOPACHIBACT MEHBIIE TOKCHYHBIX BEIIECTB. Tak ke
XO0YETCsI BEPHUTh, UTO TPSALYIIEEe MOKOJIECHUE JIOJIeH, ¢ 60jee COBEPIICHHBIMU 3HAHUSIMH, ITYCTAT UX
Ha T0JIb3y COOCTBEHHOM IUIAHETE M BEPHYT € €CJIM HE MEePBO3JaHHBINA, TO OJU3KUN K 3TOMY BH/I,
MaKCHMaJbHO CHHM3UB MaryOHOE BIMSHHE TPAHCIOPTa HA JKOJOTHIO. YJHIBI TOPOJIOB CTaHYT
MIOJIBJIACTHBI TIETIEX0/1aM M UCYE3HYT KITyObl OTPAO0TAHHBIX BBIXJIOIHBIX Ta30B aBTOMOOMIICH.

Crnucok UCoab30BaHHBIX UCTOYHUKOB U JINTEPATYpPHI

1. TOCT P 51832-2001. /[IBurarenu BHYTPEHHErO CrOpaHHsl C MNPUHYIUTEIbHBIM
3KUTaHHEM, padoTarole Ha OEH3WHEe, U aBTOTPAHCIIOPTHBIE CPEJICTBA IMOJTHON Maccoit Oonee 3,5
T, OCHAIICHHbIE STUMHU JBUTraTeNIMU. BbIOpOCHI BpeqHBIX BemiecTB. TexHuueckne TpeOOBaHUS U
METO/IbI MCIIBITaHUH [ DIEKTPOHHBIH pecypc]. — Pexxum qoctyma: http://docs.cntd.ru.

2. TOCT P 56218-2014. ABToMOOMJIbHBIE TPAHCHOPTHBIE CPEACTBA, paboTaroIMe Ha
COKMPKEHHOM NpHUpOJHOM raze. Kpuorennsle cuctembl nuTaHus[ DIeKTpOHHBIA pecypc]. — Pexxum
nocryma: http://docs.cntd.ru.

3. BapHayn Bomien B TOI-25 TOPOJOB CTPaHBI C CAMBIM OOJIBIIAM YHCIIOM aBTOMOOWMJICH
[DnexTpoHHbIH pecypc]. — Pexum noctyna: https://altapress.ru. — 3arnaBue ¢ 3kpaHa.

MOTOLUKJI U BESOITACHOCTDB XKU3HEJAEATEJIBHOCTH
3oaorapés C.B. — cryaent, 'onuaposa T.B. — cT. npenonasarenn

®I'BOY BO «Anralickuii rocy1apcTBeHHbIN TexHUUecKuil yHusepcuteT uM W.H1. ITonzynoBa»
r. bapHayn

E3nma Ha MOTOIIMKIIE C KaXABIM TOJOM CTAaHOBHUTCS BCe 00JIe€ pacTpOCTPAHEHHBIM 3aHATHEM
Cpeld MOJIONEKU U HE TOoJNbKO. COBpPEMEHHOMY IIOKOJEHUIO HYXHO BCE U Cpasy, MOITOMY
MOTOIIMKITUCTHI, TOJIHKO OCBOMBIITUCH ATOM c(hepe HaYMHAIOT MPEeHEOpEraTh MpaBUiIaMu JIOPOKHOTO
JBUYKEHUS, YTO KATETOPUUECKH 3aMPELIEHO.

MHo#i ObIT TPHUBEACH CBOJI OCHOBHBIX MpPaBWJI TMEPEIBIKCHHUS HA MOTOIMKIIE, YTOOBI
YYaCTHUKU JOPOKHOTO JIBUKEHHS MPOUYMTAB CTATHIO BIPEIh HE TOMYCKal W OMIMOOK Ha JIOpoTe.
[TepBbIM n1esTOM 00s13aTE€TFHO CTOUT MPOBEPHUTH OOIIEE COCTOSTHHE MOTOIIMKJIA: JIAaBJIEHHWE B ITWHAX,
ypoBeHb Macna. [IpeHeOperatb 5sIeMEHTaMH 3allUThl B CBOEH SKHUIIMPOBKE KATETOPUYECKU
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3alpenieHo, Jaxe, Ka3auoch Obl, TAKOE Majoe, KakK MepyaTKu, CIy>KaT He TOJIBKO JUIS 3aIlUThI OT
X0JI0J1a, HO U 3allUIIAI0T PYKU NpH najaeHuu. [Ipu e371e Ha MOTOLUMKIIE HYKHO MOJHOCTBIO YXOJUTh
OT TIOCTOPOHHHUX MBICIIEH M COCPEJOTOYUTHCA Ha jopore. s HAuMHAIOMIMX MOTOLMKIUCTOB
JKEJNaTelIbHO MOTPEHUPOBATh NepudepuitHoe 3peHue. UTo Hy)KHO clenaTh, YTOObI HATPEHUPOBATH
ero? CMoOTpeTh MmpsiMO Tiepesl co0Oii, He KpyTsl TOJIOBOW, U JIepKaTh B TOJIE 3PEHUS KaK MOXKHO
OOJIbIIIE YYACTHUKOB JIOPOXKHOTO JBH)KCHHS, a TMPU INEPECTPOSHHUU ITOCMOTPETh HE TOJBKO B
3epKajia, HO M HaJIeBO, HAIIPaBO, YTOOBI TPOBEPUTH HEBUIMMYIO 30HY[1].

[IpounTaB JOCTATOYHO TEMATUYECKUX CTATEH B UHTEPHETE, sl BHICIUI OCHOBHYIO IIPUUYUHY
aBapuil U MaJeHUl — 3TO OCO3HAHHBLINA PHUCK, MEPEOlLIEHKA CBOMX BO3MOKHOCTEH, HEOINBITHOCTb.
MOTONMKIUCTHI MOMAIAI0T B CMEPTEIbHBIE aBapuu B 29 pa3 yarie, yeM aBTOMOOMIMCTHL. B 2017
rojly Tojibko B bapHayie mpou301LI0 YeThIpe AECATKa JOPOKHO-TPAHCIIOPTHBIX MPOUCIIECTBUI C
y4acTHEM MOTOILMKIMCTOB. 3 dYejoBeka Moruonu, 43 momydwid TpaBMmbl. UTOOBI yMEHBIIATh
CTaTUCTHKY JOPOXKHO-TPAHCIIOPTHBIX TMPOUCIICCTBUM YYACTHUKH JBHKEHHUS HAIIEro Tropoja
MIPOBOJAT PA3JIMYHBIC AKIIUH, YTOOBI YBEIOMIIATH BoAuTeNne o 6ezonacHocT. 2018 rom okazacs
HE UCKIIFOYEHUEM. «3a ABIKCHHUE C YBAXKECHUEM», TaK Ha3bIBajach akuusa. CoBCceM pa3HbIC B KU3HU
— CIIOPTCMEHBI, MEHEDKEPBI, CTYACHTHl M JaKe IEHCHOHEPhl, HO OOBEIWHEHHBIC OIHUM
YBJICYCHHUEM — COOpaIUCh, YTOOBI HAIIOMHUTH BOJUTEISAM O MOTOIUKINCTAX. M BHUMATEIHLHOCTD
— 3TO HE HPaBOYYEHHE, a TAPAHTHSI 3I0POBbS, & HHOTAA U XKU3HU[3].

B mnameil XU3HM MOTOLMKIIBI CTAM SABJISATHCS OJHUMH M3 HauOOJIe€ YHUBEPCAIbHBIX
TPAHCIIOPTHBIX CPEJCTB IS JKUTENEW OONBIINX TOPOJOB U HE TOJbKO. CyIECTBYeT AOCTATOYHO
MHOTO TmpeuMmylnectB. A kakue xe onHu? Ilpexnae Bcero MOXKHO OJHO3HAYHO BBIJICIHUTH
MaHEBPEHHOCTb, CKOPOCTb €3]Ibl, JOCTATOYHO HEBBICOKAsT CTOMMOCThL cojiepxkaHus. HekoTopbie
CUMTAIOT, YTO OJHMM U3 HECOMHEHHBIX IUIFOCOB SIBJISIETCS JIETKOCTh YIPaBJICHUS TaKUM
TPAHCIOPTHBIM CPEACTBOM, HO MOAOOHOE YTBEpXKIEHHUE SBISETCSA AajeKko omuOouHbM. Ecnm
HECEPhE3HO OTHOCUTHCA K €376 Ha JaHHOM TPAHCIIOPTE, TO MOKHO IOMACTh B Pa3IMYHBIC
HENpPEABUJCHHbBIE CUTYallUM Ha JIOpOre, KOTOpPbIE YpPEBAThl Yrpo30iMl i KU3HU U 3J0pPOBbS
BOJIUTEIIS, & TAK)KE MOCTOPOHHUX JIMII.

Hayuutbcs e3nuth Ha Motouukie npocto? Koneuno Her. IloceruB mapy 3aHsATUNA B
aBTOINKOJIC, HE BBIAACT OBITh MPOPECCHOHATHHBIM MOTOTOHIUKOM, JJIsi OOJBIIMHCTBA JIFOJEH
3TOr0 HEAOCTAaTOYHO — BEJb HA JOpPOTe€ HYXHO HE TOJBKO 3HAaThb TEOPUI0 HAW3yCTh, HO HU
YyBCTBOBATh PUTM JIBIDKCHHS, YMETh MPaBUJILHO PEarupoBaTh B HEIITATHOM, a TaKK€ YBEPEHHO U
OBICTPO MPUHUMATH pa3InuHbIe pereHus[2].

Brixonur, 4to mpeHeOpekeHHEe OCHOBHBIMH IpaBUJIAMU TIEPE/IBIKEHHUS HAa MOTOIIMKIIE
BJIEYET 3a COOOM JOCTATOYHO TSKENbIE MOCIEACTBUS IJI CBOCH JKU3HU WM JKU3HH JAPYTUX JIOACH.
CoOBpEeMEHHOCTh JIETUT BIEPEN, BCEM HYXXHO BCE U Cpa3y, HO B JIaHHOW CUTYyallMd Pe4Yb UJIET O
YeNIOBEYECKHX JKU3HIX, TO3TOMY OBITh HE3aUHTEPECOBAHHBIM B MPABUJIAX JOPOKHOTO IBUKECHHS U
MepEeABMUKEHUSI Ha MOTOIIMKJIE KATETOPUYECKU 3aMpeIeHO.

CIHCOK HCIIOJb30BAHHBIX HCTOUHHKOB M JINTCPATypPhbL

1. beonacHocTh M MOTOUMKI [OnekTpoHHbII pecypc]. — Pexum  jocryma:
https://customoto.com.— 3arsaBue ¢ 3xpaHa.
2. Uro HYXHO 3HaTh 00 YNpPaBICHUHM MOTOLUKIOM [DJIEKTpOHHBIA pecypc]. — Pexum

noctyna: https://moto-wagen.ru. — 3arnaBue ¢ 3KpaHa.
3. Hammm HoBoCcTH [DnekTpoHHBIH pecypc]. — Pexkum poctyma: http://nashinovosti.tv. —
3arjaBue ¢ HKpaHa.
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BJIMAHUE XUMNYECKOI'O TPEAITPUATHUA OAO «KKYUYKCYJIb®AT»
HA OKPYKAIOIIYIO CPEQY

CaBuenko A.C. — crynent, 'onuaposa T.B. — cT. npenogaBaresb

OI'bOY BO «Aunrtaiickuil rocygapcTBeHHbIN TexHuueckuil yausepcuret uM. M.M. TlonsynoBa»
r. bapHayn

[IpakTuyeckn ar000€ MpEeNnpuUATHE BIUSAET HA DKOJOTHIO, HO TOCKOJBKY MBI KHBEM B
AJTaiickoM Kpae sl IpuMepa MOXHO PacCMOTPETh OJHO W3 KpymHbIX npeanpustuii OAO
«KyaykcynbgaTy.

DKOJIOTHYECKOE COCTOSIHHE IIOBEPXHOCTHBIX, IOJI3EMHBIX BOJ pailoHa 0OyClOBJIEHA
OPUPOJHBIMH M TPUPOJHO-TEXHOTEHHBIMH  (paKTOpamMH. AHTPOIOIEHHOE  3arps3HEHHE
MOBEPXHOCTHBIX, MOJ3EMHBIX BOJI, BO3AYIIHON Cpe/bl BBI3BIBAETCS, IIABHBIM O00Pa3oM, 30JOBBIM
MEPEHOCOM BEIIECTB, MOCTYMAIOIIUX B aTMOC(EPY ¢ MPOMBIIUICHHBIMUA BEIOPOCAMHU.

Pemenne skosornyeckux mnpoOiieM B JaHHOM palOHE CTaJlo BO3MOXKHBIM Oraroaaps
co3manHoro cwiamu OAQO «Kydykcynbdar» COBMECTHO C PSJIOM HAyYHO-HCCIICIOBATCILCKUX U
MIPOM3BOJICTBEHHBIX ~ OpPraHU3aldidl  CUCTEMbl KOMIUIEKCHOTO JIOKAJbHOTO  SKOJIOTHYECKOTo
MOHHUTOPHHIA, OPUEHTUPOBAHHOTO HAa M3YyYEHUE KOJIeOaHUs MoKa3aTeslel COCTOSHUS MPUPOJHBIX U
MIPUPOJAHO-TEXHOTEHHBIX cucTeM. [Ipu 3TOM Hambosee pacHpoCTpaHEHHBIM MOAXOAOM K OIEHKE
COCTOSIHMSL TPUPOJHON Cpelbpl SBISETCST cOOp M aHainu3 HMH(OpMalMM O KOJMYECTBEHHOM
COJIEp’)KaHUU B HEW pasNUYHbIX 3arps3HuTenedl. OLeHKa OMAacCHOCTH OMPEAENseTCs] CpaBHEHUEM
AQHAJTMTHYECKH YCTAHOBJICHHBIX YPOBHEH COZEpKaHUS XUMHUECKUX BEUIECTB C UX YTBEPKIACHHBIMU
B HOPMAaTHBHO-TIPABOBBIX IOKYMEHTAX MpeaeibHO qomyctuMbiMu KoHteHTparmsivu (TTIK)[0].

WcTounukamu 3arpsi3HEHUS SIBIISIFOTCSL:

- 3aBoackas TOII (B3BelIeHHbIE BEIIECTBA, OKCHUT yTIIepo/ia)

- TMPOU3BOACTBO cyib(aTa HaTpus (MBUTb Cynbdara HATPHS);

- caJouHbIi OacceitH — o3epo CenurpeHHoe (MbUIb cylbdara HATPUS).

OTOT HCTOYHHMK 3arps3HeHuss — o3epo CemutpeHHoe, BHOcUT 10 94% ot oOmiero
MOCTYIUICHUSI THUIM Cynb(aTa HaTpusi B arMochepHbI BO3AyX, a OKOIO 6% NpUXOIUTCA Ha
TEXHOJIOTUYECKHE MTPOLIECCHI.

IIpu cymecTByromux oO6beMax NPOMBIIIJICHHBIX BBIOPOCOB M MapaMeTpax pacCeuBaHUs
3arpsI3HSAIONIMX BEIIECTB B aTMocdepe, MX KOHLEHTPAlMU B BO3AYXE CYLIECTBEHHO HMKE
YCTAQHOBJICHHBIX HOpPM. BBezeHue cucTrembl mbulenofaBieHuss Ha o3epe CenuTpeHHOM
CYLIECTBEHHO COKPATUJIO 00BEMBI OCTYIUIEHHUS MIBUIU CyJb(aTa HaTpHsl.

Takum o6pa3zom, Ha ynameHun 1 kM ot mnpommiomagku OAO «KyuykcynbgaT»
CoJiep’KaHue BPEIHBIX 3arps3HAIOIINX BEIIECTB B aTMOC(HEPHOM BO3JIyX€ CTAHOBHUTCS HCUE3AIOIIE
MaJIbIM, COITOCTaBUMBIM C (POHOBBIMH KOHIIEHTPALUSIMHU.

AHTpPOIIOT€HHOE 3arpsi3HEHUE IMOBEPXHOCTHBIX W MOJ3EMHBIX BOJ| pallOHa BbI3bIBAETCS
IJIaBHBIM ~ 00pa3oM  H0JIOBBIM  TEPEHOCOM  BELIECTB, IMOCTYyMAalOUIMX B  atMochepy ¢
MIPOMBIIIJICHHBIMH BEIOPOCAMH.

Bce 31u 00beKTHI HaxosATCsA o KoHTposieM jaboparopuu OAO «KyuykcynspaT», cuiamu
KOTOPOi MPOU3BOAUTCS OTOOP MPOO U oNpeesieHNe 3arpsA3HSIIOIINX KOMIIOHEHTOB.

Crok npombinuieHHbIX 0TX010B OAO «KyuykcynbhaTy» noctymnaer no coOpocHOMy KaHally B
CEeBEPO-BOCTOUHYIO YacTh 03epa Kyuyk.

CoctaB MpPOMCTOKOB XapakTepuzyeTcs oOmed wmuHepamm3amuedn g0 100 1/m ¢
npeoGagannem nouos CL', SO,%, Na*, Mg?*, T.e. oHM GIM3KH [0 COLEPKAHUIO KOMIIOHEHTOB B
pane 03. Kyuyk.

[IpomcTOoK CcOpOCHOrO KaHaja 1O CPaBHEHHMIO C paroi o3epa obOoramieH cyiabdaramu u
obenHeH xjopuaamu. IIpu cymecTByomux oO0beMax M KauecTBe CTOKOB HMX BO3JeHcTBUE Ha
IKOCUCTEMY HE TIPUBOIMT K BO3PACTAHUIO COJICPIKAHUS 3arps3HAIONINX BelecTB B ero parne [0].
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O3zepo KpuBoe — MenkoBOAHBIA BOJAOEM ILIOMIAAbI0 1,5 KM, 0GbeM panbl okoJo 1 MITH.M".

Jlo BBeaeHus B ctpoit Kydykckoro cynsdaraoro 3aBoaa 03.KpuBoe npenctaBiisiiio ropbKO-COJICHBII
BOJIOEM, MOOEPEXbsi KOTOPOTO 3aHUManu cojoH4aku. C BBOJOM B JCHCTBHE MPEANPHUATUS OHO
ObLIO MepeaHo eMy B IOCTOSIHHOE MOJIb30BaHHE B KAUEeCTBE IIJITaMOHAKoNuTeNs. Tyaa mocTymnamT
ctoku TOLI. IToBepxHOCTHOTO CTOKA M3 03epa KpuBOro HeT, a OTHOCUTEIHHO MOCTOSIHHBINA YPOBEHb
B HeMm xuakoi ¢aspl obecreunBaercs pacxonoMm Ha wucnapenue. llpu stom 03. Kpusoe
MPEJCTaBISET COOON MPAKTUYECKH 3aMKHYTYIO CHCTEMY.

Pe3ynbTaTbl MOHUTOPUHIOBBIX HAONIOJEHUN TOJTBEPKIAIOT OTCYTCTBHE IPSMOTO
HEraTUBHOI'O BO3/eicTBUs 03epa KpuBoro u Ha npuseraroume K Hemy TEppUTOPHUH.

Bmusane OAO «KyuykcynbdaT» Ha IKOJIOTHYECKOE COCTOSHHE TIOJ3EMHBIX H
MMOBEPXHOCTHBIX BOJI MUHUMAQJIbHO, HE NPHUBOJUT K HAPYIICHUIO UX PEXKHUMa, BBIXOJAIIEMY 32
npeneiabl €CTeCTBEHHOM M3MeHYMBOCTU. JIyis 5TOM MECTHOCTH KauecTBO MPUPOIHBIX BOJ
XapaKTepU3yeTCsi PErHOHATbHBIMH  OCOOCHHOCTSMH Ha (OHE HHTCHCHUBHBIX IPOIECCOB
KOHTHHEHTAJILHOTO COJICHAKOIIJICHHUS.

Bmusane OAO «Kyuykcynbdar» cka3piBaeTcss Ha COCTOSIHUM TOYB, TPYHTOB B IOJIOCE
mupuHOM 10 1 kM oT o3epa CenmuTpeHHOTO NMpHu AesAIUNA COJNCH U3 caJloyHoro OacceiHa, T.e. B
npenenax ropHoro oteoja u 3emenb OAO «KydykcynbgaTy. 3arpsi3HEHUS TIOYB 10T BO3ICHCTBUEM
MIPOMBIIIIJICHHBIX BBIOPOCOB B HACTOSIIIEE BPEeMsI HE HaOIk01aeTCsl.

OaHuM W3 yCIIOBUHM 3KCIUTyaTallMd JIFOOOIO MECTOPOXACHUS SBISETCS JI0JITOBPEMEHHOE
MOJJEP>KaHUE BBHICOKOTO KayecTBa KOHKPETHOTO BHJA ChIPbsi HA OCHOBE PAllMOHAIBHBIX METO/OB
€ro W3BJICYECHHUSA. B 93Toil cBsA3M HeoOXoaWMa OpraHW3alys MOHHUTOPHHTAa HAa OCHOBE CETH
HaOII01aTENbHBIX MYHKTOB, YTO U OCYILIECTBIISETCS Ha JAHHOM MPEIPHUSITHH.

PanmonanpsHOE HCMOJIB30BAHUE MECTOPOKIACHUM MHUHEPAJIbHBIX COJIEH 3aKIOYaeTCs B
OTKa3e OT HKCTEHCHUBHBIX METOJOB HUX OTpaboTKU. CHOCOOHOCTh JAHHBIX MECTOPOXKICHHM K
pereHepani  3amacoB  TO3BOJIIET  OCYHIECTBISITH NpU  COONMIOACHHUW  MPHPOTOOXPAHHBIX
MEpPOMPHUATHA J00BIYY MHHEPATbHOTO CHIPbsl JOJITOBPEMEHHO U C MAaKCHMAalbHO BBICOKHM
KauecTBOM. TE€XHOJOIMYECKHE CXEMbl OTPAa0OTKM MECTOPOXKIECHUN JOJDKHBI 0Oa3supoBaThCs Ha
3HAHUU TPUPOJHBIX TMPOIECCOB KOHKPETHOIO MECTOPOXKACHUS U OPHEHTUPOBAThCA Ha
UCTIOJB30BAHUE €CTECTBEHHOTO pexuma QopmupoBanue coieil. Ha OAO «Kyuykcynbdar»
UCIIOJNIb3YETCSl TEOTEXHOJIOTMUECKU MeTo/ 100buu cynbdara HaTpus. BocmoiHeHune 3amacoB B
pamne MpOUCXOIUT M3 KOPHEBOW 3aJeXH MHUpaOMIMTA-CTEeKJIena. 3a BCce TOoAbl pabOThl KauyecTBO
cynabdaTta HaTpUsl B pare, KOTopas W SBISETCS ChIpheM M JOOBIYM MHPaOMINTa OCTaloCh 0e3
U3MEHEHHUs, a KOpHEBas JIMH3a YMEHBUIWJIaCh Ha KOJMYECTBO JOOBITOrO Chipbs. To ecTh
€CTECTBEHHOE pACTBOPEHHE JOHHBIX Cyib(aTcoAepKallluXx CcoJied BIOJHE O00ecreynBacT
HACTOSIIKE TTOTPEOHOCTH MTPOU3BOJICTBA U TTO3BOJISIET YBEIHMUNBATh UX B Oy ymiem [0].

MoxHO cnenaTh BBIBOJ, YTO MPOMBIIUIEHHAs 3KcIutyaTanusa o3epa Kydyk He mpuBena k
HapyILICHUIO €CTECTBEHHOT0 THAPOXUMHUYECKOTO pexXrMa 03epa.

Takum 00pa3om, B CBS3M C HAJIWYUEM MHOTOJETHEW MHUKIMYHOCTA THUAPOXUMHUYECKOTO
pexuma o3epa Kyuyk Haumbosee paloOHaJIbHBIM SIBJISIETCS COXPAaHEHHE €ro B €CTECTBEHHOM
cOCTOSIHMM 0e3 TMPUMEHEHHs] Mep 10 HWCKYCCTBEHHOMY MOJICPKAHUIO THUIPOXUMHUYECKUX
[apaMeTpoB B ONTUMAJIbHOM pexume. [[aHHBIH 1MoaX0a 0OecreuynBaeT HE TOJIbKO PAlMOHAIBHYIO
HKCIUTyaTallMl0 MECTOPOXJIEHHUS, HO U CIIOCOOCTBYET peIIeHUI0 MpoOleMbl 10 OXpaHe
re0J0rM4ecKoi Cpe/ibl JaHHOTO PETHOHA.

OcHoBHast POAYKIHS — CyIb(}aT HATPUS — MPOU3BOJUTCS U3 TATYPrHUIECKOTO MPUPOTHOTO
Chlpbsi MupabmiuTa. Hammune coOCTBEHHOW ChIpheBOM 0a3bl W TIIATENIBHOE H3Y4YEHHE €€
obecrieynBaeT  CTa0MJIBHOCTH ~ TEXHOJOIMYECKOro  Ipolecca, a  yCOBEpIICHCTBOBAHUE
TEXHOJIOTUYECKOI0 TpoIecca, MOJAEpHU3AIMs 000pYyAOBaHUS CHOCOOCTBYIOT BBINIYCKY Cylb(dara
HaTpHsl BBICOKOTO KayecTBa.

Ha OAO «Kyuykcynedary npeiictByer cucrema MeHemxmeHnta kadectBa (CMK), B
CTPYKType KOTOpPOro — TojJpa3JelieHne ciykObl kaudecTBa. Jlabopartopum ciyxkObl KadecTBa
MPOXOJAT MPOLEYpy MPOBEPKH COCTOSHUSL CPEACTB U3MEPEHUs M MOATBEPHKIAIOT TEXHUYECKYIO
KOMIIETEHTHOCTh B OOJIACTH aHalM3a ChIPbs, TOTOBOM MPOAYKIIMU, MOHHUTOPHHTA OKPYKAIOLIEH
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cpensl. Cmyxba KadecTBa WMEET CBUICTENBCTBO AJNTAalCKOrO IIEHTpa CTaHIApTU3AINH,
MeTpoJIoTHH U cepTuduKanuu. [1ocTosHHOE COBEpIIEHCTBOBAaHNE TEXHOJOTHYECKOIro Mpolecca U
MOJIepHU3aIMsl 000PYIOBAHUS TTO3BOJISIOT MPEANIPUATHIO YCIIEIITHO Pa3BUBATHCSI.

Tak HarBSIIHBIM TMPUMEPOM MOXKET CIY)KHTh CTPOUTENBCTBO HOBOM TOLI, xoTopas Oymer
BBE/ICHA B JKcIUTyaTanuio yxe BecHod 2019 roma. Hoseiimne coBpeMeHHBIE KOTIBI U CHUCTEMBI
OYHUCTKHU IMPUBEIYT K et O0blIeMYy CHUKEHHIO BBIOPOCOB B aTMOChepy.

Crucok UCHOIb30BaHHBIX HCTOYHUKOB U JINTEPATYPHI
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MMPOBJIEMbI BE3OIIACHOCTH IMAPOJIE, OCHOBAHHBIE HA UCITIOJIb30BAHUM
METOJA ITIOJIHOI'O IIEPEBOPA

CraposoiitoB H.A. - cryaent, Bumnsak M.H. — K.T.H., 101eHT

®I'bOY BO «Aunraiickuii rocyiapcTBeHHbIN TexHU4Yeckuil yHusepcuret uM. M.M. [lonsynosa»
r. bapHayn

[Taponu, ucnoap3yroniyecs: Ha CEroJHSAIIHUN JI€Hb ITIOBCEMECTHO, B CBOEH OCHOBE HMMEIOT
ySI3BUMOCTH, UCIOJIb30BAaHUE KOTOPBIX IMO3BOJIUT B 0003pHUMOM O€AyIOLIEM MOJydaTh JOCTYH K
3alIMIIEHHBIM IJaHHBIM B KOPOTKHM CpOoK. PacpocTpaHeHHOCTh 1aHHOTO croco0a 3aliuThl TpeOyeT
UCKAaTh MOMCKHU pelIeHHs MpOoOJEeMbl /10 TOrO, Kak IOCJIEJICTBUS CTaHYT KPUTHUECKUMU U Kak
ClIeICTBUE, HEOOXOJMMO BBIACHUTH NPUOIM3UTEIbHBIA CPOK, 3a KOTOPBIA CETOJHSIIHUE MApOJIH
IepecTaHyT OTBEYaTh CTaHAapTaM 0€30IacHOCTH.

OnHuM M3 cnoco06oB 00X0Aa 3aIIUTHI, UCHOJIB3YIOUIUI KIHOYEBble HEJIOCTATKU JTAHHOTO
METO/a 3alllUThI, SIBIAETCS TOJHBIA Tepedop 3HaueHuM maposiss. MeTton moiHOro Tmepedopa,
NpEeJCTaBIseT M3 ce0s TEeHEpaluI0 BCeX BO3MOXKHBIX Mapoyiel C 3aBeIOMO H3BECTHBIMU
CBOMCTBAMH, a TaK K€ JaJbHEHIIYI0 HX IIPOBEPKY Ha NOMIMHHOCTh. Ero mnpemmyniectsa
3aKJII0YAI0TCSA B TOM, YTO HE TpeOyeT HeMoCpeICTBEHHOI0 00X0/1a CUCTEM 3allMThl JaHHBIX U MpU
3aBEpUICHUH aJrOpPUTMa, Mapojb OyIeT TrapaHTHUPOBAaHHO OMNPENeN€H, OJHAKO K TJIaBHBIM
HE/IOCTaTKaM TaKoro croco0a MOXHO OTHECTH 3aTpauumBaemoe BpeMms. KonmdecTBo maposeit
MOKHO ONpPENENIUTh KaK 2 B CTENEHU CIOXHOCTH mapois. [laponu BBICOKOM CIOXKHOCTH, UMEIOT
00JIb1II0€ KOJMYECTBO BO3MOXKHBIX KOMOMHALIMI CUMBOJIOB, U, CIEI0BaTEIbHO, TpeOyeT OOJIBIIOro
KOJMYECTBA BPEMEHM, BO BpEMs KOTOpPOro MOJJAEPKHUBAaTh aJrOpPUTM M0A00pa CTAHOBUTHCS
HerenecooOpaszHo. [Ipu nepebope BBOA TEOPETUUECKH BO3MOXKHBIX MapoJiell MpsIMO B MPOrpaMMmy,
OTBEUAIOUIYI0 3a MPEIOCTABIIEHUE JOCTyNa K JaHHBIM, 3a4acTyl0 OKa3bIBae€TCsi KpalHe He
3¢ dEeKTUBEH, TaK KaK KpOME BPEMEHU Ha FeHEpaltio KaX0ro Maposist He0OX0IMMO 3aTpaTuTh TaKk
K€ BpeMsl U Ha OXHJaHUWE OTKJIMKA BBHIINICONMCAHHON IMPOTpaMMbl M B HEKOTOPBIX CIydasx
MMUTALMIO BBOJA NAposisl. 3a4acTyrO [l IPOBEPKU MOUIMHHOCTH MAPOJIs UCIONIB3YIOT X3II-KO —
MacCHBBl JIaHHBIX, IIOJy4aeMbleé B peE3yJbTaTe€ XEIIMPOBAHHUA — OJHO3HAYHOIO U TPYIHO
oOpaTtumoro mnpeoOpa3oBaHusi WHGoOpMaUMU (B HAlIeM Cllyyae BBEACHHOTO MapoJist). XAII-KOJ
XPaHUTBCS OTIENBHO OT 3alUIIAEMbIX JAHHBIX, U 3a4acTyl0 UMEIOT MEHBIIYIO 3allUTy, WJIA He
UMEIOT €€ BOBCE, BCIEACTBHE YEr0, MX JIETKO HAWTH M MCIIOJIB30BaTh Ul YCKOPEHHUs Ipolecca
nepedopa. Kaxaplil TeopeTuuecKkuil maposb, IPOXOAUT Yepe3 TOT K€ MPOIecC XEUIMPOBAHUS, YTO
U OpUTHHAJIBHBIN MapoJib, MOCie Yero ux X5II-KOoJ CpaBHUBAIOTCS. VX paBeHCTBO OyeT o3HavyaTh
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UJIEHTUYHOCTh CT€HEPUPOBAHHOTO Mapojsi U OpUruHainbHOro. Mcxons u3 3Toro, BpeMs MOIHOTO
nepedopa 3aBUCUT MCKIIOUUTENBHO K3 3 (PAKTOPOB: CKOPOCTHIO aJrOpUTMa XEIIUPOBAHMS,
CIIO)KHOCTBIO TIAPOJIsl Y BBIYUCIUTEIHLHOW MOIIHOCTHIO MAIIMHBI HA KOTOPOU MPOBOAMTCS MOA00D
napoJs.

[Ipu yBenuyeHUH BBIYUCIUTEIHLHON MOIIHOCTH MPOILIECCOPOB 3aTpauyMBaeMoOe BpeMs MJis
MOJIHOTO Tepebopa MPOMOPLUOHATBHO YMeHbIIaeTcs. [loCKONIbKY TEXHOJIOTHH H3TOTOBIICHUS
MHTETPAIbHBIX TIOCTOSHHO YIIYYIIAIOTCS, CYIIECTBYET Takas TOYKAa BO BPEMEHH, MPU KOTOPOU
aKTyaJlbHbI€ Ha CErOAHSIIHMUNA JeHb MapoJid, MepecTanyT ObITh Oe3omacHeIMU. [IpoaHanuszupoBan
JaHHBIE O Tporeccopax KommnaHuu Intel, BeIMyckaemble ISl MEPCOHATBHBIX KOMITBIOTEPOB B
nepuoxa ¢ 2006 mo 2017 rox BxmrountenbHo (s cratuctuku orbupanucs CPU ¢ Hanbonbimmm
MOKa3arejaeM MPOU3BOAUTEIHLHOCTH 32 KBapTall, B KOTOPOM OH OBUI BBIMYIIEH, OTOOpaXCHBI Ha
pucynke 1) mpocieKuBaeTCsl BBICOKas KOPPEISIMOHHAs 3aBUCHMOCTb BPEMEHH, HEOOXOAMMOIO
IS TIOJTHOTO Tiepedopa mapoJieii, OT AaThl BBITyCKa mpoieccopa[3].
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Pentium®531 (2 keapTan 2004
Pentium®570) (4 ksaptan 2004
Pentium® 840 (2 ksaptan 2005
Pentium®672 (4 ksaptan 2005
Pentium®960 (2 kBapTan 2006

Core™Q6600
Core™QX6850
Core™QX9775

Core™Q9650
Core™ Q95508
Core™ i7-870
Core™ i7-970

Core™ i7-2600K
Core™ i3-2130
Core™ i7-3820
Core™ i5-3330
Core™ i3-3210
Core™ i5-4440

Celeron® G1830 (1 keapTan 2014

Core™ i7-5960X

Core™ i7-5775R

Core™ i5-6402P

Core™ i7-6950X

Core™ i7-7700K

Core™ i9-7980XE

Pucynok 1 — CraTucTuka yMeHbIlIeHUs TpeOyeMoro BpeMeHH AJis mepedopa mapoJst

Ecnu npuHATH 32 yA3BUMBINM Mapoiib, TAKyI0 KOMOWHAIIMIO, HAUTH KOTOPYIO MOKHO MEHee
9eM 3a CyTKH, TO UCXOAS W3 TOJNYYCHHBIX CBEJCHWM TapoOJId, UCIHOJb3yeMble Ha
CETOHSIIHUHN AeHb, cTaHyT He O0e3onacHbl k 2030 romy.

Takum oOpa3zoM, 10 Ha3HAYAEMOTO CpOKa HEOOXOAMMO MPEANPHUHATD MEPHI, TSl OTAAJICHUS
HACTYIUICHHSI MPOOIEMBI WIIH MTOJIHOTO €€ MPeI0TBPALICHHS.

CrnucoK UCIOIb30BaHHBIX HCTOUHUKOB U JIUTEPATYPHI
1. TOCT P 34.11-2012. Undopmanuonnas TtexHonorus. Kpunrtorpadudeckas 3amura
uHpopmanuu. Oynkuus xsmupoBanus. — Bzamen 'OCT P 34.11-94; Ben. 2012-08-07. — Mockaa:
@I'VIIL, 2013.-19 c.
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HAITPABJIEHUE «I'YMAHUTAPHbBIE HAYKW»

CEKIUS «MODERN SCIENCE: PROBLEMS AND SOLUTIONS
(HA AHTI'JIMUCKOM S3BIKE)»
PART I. COMPUTER SCIENCE

INNOVATIVE HEADPHONES
Belozerov I.A.— student, Petrushova N.V. — senior lecturer

Altai State Technical University after I.I. Polzunov
Barnaul

Headphones are very common gadgets now. They are used by a huge number of people.This
area is constantly evolving, and we can offer more than just listening to musicat the moment.

One of the most interesting technologies is headphones-translators.The idea of creating a
product belongs to Andrew Ochoa, the founder of Waverly Labs.This invention of the translator
'Pilot’ was inspired by the meeting with the French woman who did not speak English.Headphones
allow two people to communicate freely in different languages.The Pilot is inserted into the ears of
the interlocutors and translates the conversation in real time.If you speak to a person who speaks
Spanish, his words will be immediately translated into the language you understand, similarly, in
the case of your interlocutor.Details of the implementation of the device are not
disclosed.Developersof Waverly labs reported that the gadget uses a new translation technology and
requires a connection to the Smartphone which runs a special application. The headphones can also
be used as a Bluetooth headset to listen to music [3].

Sometimes people had difficulties associated with extraneous noise. There are a lot of
noises, and they are all different.For example, crying baby at plane, the sounds of engine, and the
conversations of nearby people.At such moments there are thoughtsin the head: "What to do with
it?", "Well, how do I work in such conditions?” "When will it stop and | will be able to
concentrate?"

The solution to this problem was the invention of the DopplerLabs which allows you to get
rid of extraneous noise and amplify the necessary sound signals.Wireless headphones “Here Active
Listening” are 2 wireless earbuds in the form of "droplets".Using a speaker, two microphones and a
built-in chip they change the incoming sounds and give the listener the result according to the
desired settings.Processing, modification and transmission of the signal occurs with a minimum
delay not exceeding thirty microseconds.Example of the use of the “Here Active” would be to
strengthen the voices of the teacher and the decrease in the total noise during a lecture.In addition,
the gadget can be used as an equalizerchanging the level of sound frequencies as well as applying
various filters while listening to live music.

“Here Active Listening”has several basic modes of operation: music processing, suppression
of annoying sounds and noises, increasing the volume of the interlocutor's speech, reducing the
volume of moving vehicles in the street.The creation of such a sound effect is possible due to the
interference of sound waves. When two waves overlap, we get two outcomes: they either multiply
or significantly weaken the final signal.Based on this principle the external microphone of the
device receives one of the sound waves of the environment, analyzes what needs to be done with it,
strengthen or weaken. After that the speaker directs the counter wave corresponding to the selected
settings which affects the incoming signal. Then the second microphone receives the result of their
interference and transmits it directly to the ear of the owner. All settings of sound signals are made
in a special application for the smartphone via Bluetooth.

Not less interesting device is “WhisperSom” of American company “Maryland”. This
device is designed specifically for people with obstructive sleep apnea.Stopping breathing in a
dream for 10 seconds or more is called sleep apnea. It occurs when the muscles and soft tissues of
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the throat relax and fall down so much that block the respiratory tract.In particularly severe cases
such respiratory arrest can occur hundreds of times per night. In the absence of treatment sleep
apnea can lead to serious diseases. This device looks like a player with one
earphone."WhisperSom” is the device using special sensors that distinguish breathing sounds from
any other. These sensors detect certain changes in breathing that occur during snoring. When a
respiratory arrest is detected, they transmit a signal to the speaker which triggers a series of special
sounds.The frequencies reproduced by the speaker are too small to wake a person or his partner but
perfectly stimulate the autonomic nervous system responsible for the automatic functions of the
body (breathing, heartbeat, digestion).The firm “Maryland”states that their research shows how the
nervous system responds to sound by sending signals to the muscles in the throat. As a result, the
muscles and soft tissues take the same shapewhich leads to the restoration of normal breathing. In
the morning the device displays data on how many times it has been activated during the night. Then
patients can show them to the doctor [2].

The devices presented in this article are only a small part of modern technologies in the field
of headphones development. There are headphones that transmit sound through the bones through
vibrations that reach the cochlea, or the inner ear. It turns them into electrical impulses and they
enter the brainthrough the auditory nerve.And you can hear everything around you. Graphene
electrostatic headphones can offer a superior sound. A sonic laser looks like a jelly-like substance
surrounding our ears [1]. The array of microchips is embedded in this substance. Each of these
microchips is a radiator. This gives an ultra-precise sound reproduction and almost complete noise
isolation. It is already something incredibleat this stage of development.And what awaits us in the
future? It remains only to follow the news from the world of technology.
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NHHOBAIIMOHHBIE HAYIHTHUKH

Bbesosepos U.A. — crynenT, Ilerpymosa H.B. — crapmmii npenogaBarenb

®I'bOY BO «Aunralickuii rocy1apCcTBEHHbIN TexHUYeckuil yHusepcuret um. M.1. Ilonzynosa»
r. bapHayn

HaymHukn SBISIOTCS OYEHb PACHPOCTPAHEHHBIM B HACTOAIIEE BpeMs rajxeroM. Mmwu
MOJIb3YeTCSl OTPOMHOE KOJHMYECTBO JIOJeil. DTa cdepa MOCTOSHHO pa3BUBAETCSA, M HA JaHHBIN
MOMCHT MOKECT MPCAJTOKUTD 60J'II)IH€, YCM IIPOCTO NPOCITYIIMBAHUEC MY3BIKH.

OpHolt 3 HamboJee MHTEPECHBIX TEXHOJOTUH SBISIIOTCS HAYIIHUKHU-TIepeBOAUMKH. Wnes
CO3JIaHMsI TAKOTO MPOAYKTa MpuHaIekuT DHapio Odoa, ocHoBaTeno komnanuu WaverlyLabs. Ha
3T0 u300pereHue mnepeBoaunka Pilot ero BmoxHOBWIIA BCTpeda ¢ (ppaHIy)KEHKOH, KOTOpas He
rosopujia O-aHTJIUHACKH. HaYIHHI/IKI/I IMMO3BOJIAIOT ABYM JIHOJAM CBO60)IHO 06H121TBC$[ Ha pPa3HbIX
si3bikax.“‘Pilot”BcTaBnsiercss B ymiM COOECEIHMKOB M MEPEBOJUT pPeUb B PEXKUME PEalbHOTO
BpemeHH. Eciu BBl BefieTe pa3roBOp € YEJIIOBEKOM, TOBOPSIINM MO-UCHAHCKHU, TO €ro ClIoBa Cpasy
OyIyT MepeBOAUTHCS Ha MOHATHBINA BaM s3bIK. TOYHO Tak ke W B clydae ¢ BalllUM COOECETHUKOM.
[TogpoOGHOCTH peanu3anuu  pabOTBl YCTPOMCTBA TMOKa He paszriamaiorcs. Pa3paborumku
WaverlyLabs coo0rmiaroT, 4To rajpkeT HUCIOJNb3YeT HOBYIO TEXHOJOTHIO IEpeBoia W TpeOyer
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MOJAKIIIOUEHUsT K cMapT(hOHYy, HA KOTOPOM 3alyCKaeTcs CHelHalbHOe MpuiokeHue. HaymHuku
TaKke MOXKHO HCIOJIb30BaTh Kak Bluetooth-rapuutypy mis npociyimuBanus My3bika [3].

WNuorna y nroaeil BO3HUKAIN TPYAHOCTH, CBS3aHHBIC C TIOCTOPOHHUM IIyMoM. X MHOTO, 1
Bce OHU pasHble. Hampumep, mnau peGeHka B camoseTe, 3ByKH JBUTATeNsl B OOIIECTBEHHOM
TPAHCIIOPTE, Pa3TOBOPBI PSAIOM HAXOMISIIUXCS JIOJCH. B Takne MOMEHTBHI B TOJOBE BO3HUKAIOT
Mbichu: «HUTo ke ¢ 3TuM nenarb?», «Hy u kak MHe paboTaTh B TakUX ycloBuUsx?», «Koraa yxe 3to
MPEKPATHTCS, U 51 CMOTY COCPEIOTOUUTHCA?». PemenneM mogo0Hoi npobiieMsl CTano u300peTeHne
kommanuu DopplerLabs, koropoe mo3BosseT n30aBISTHECS OT MOCTOPOHHETO IyMa U YCHJIMBATH
HEOOXOJMMbIe  3BYKOBbIC  CHTHaibl. becnpoBoanbie  HaymHuku  “HereActivelistening”
MIPEJICTaBISAIOT co00i 2 OecnpoBOMHBIX BKJIajblma JUisl yimed B ¢opMe «kameneky». Mcmomb3ys
JUHAMHK, JABa MUKPO(OHA U BCTPOCHHYIO MUKPOCXEMY OHU W3MEHSIOT TOCTYIAMIINE 3BYKH U
BBIIAIOT CIYIIATENIO pe3yabTaT B COOTBETCTBUU C KellaeMbIMH HacTpoiikamu. OOpaboTka,
W3MEHEHUE U IlepeJladya CHUTHAJIa MPOUCXOAUT C MHUHUMAJIBHOW 3aJE€P>KKOM, HE IMPEBBILIANOLIEH
TpHAIATH MHUKpOceKyHa. IIpumepom ucrnosn3oBanus “HereActive” MoxkeT OBbITh YCHICHHE T0JIOCA
IperoiaBaTelss ¥ yMEHbIIEHHE OOILIEero myMa Bo BpeMs JeKiud. [IoMuMo 3TOro, rajkeT MOKHO
MPUMEHSTh KaK dKBajai3ep, U3MEHsST YpOBEHb 3BYKOBBIX YacTOT, a TAK)KE HAKIIAAbIBasl pa3IUUYHbIC
(GUIBTPHI BO BpeMsl POCITYITUBAHUS KUBOW MY3BIKH.

“HereActivelListening” w#MeOT HECKOIbKO OCHOBHBIX PpEXKHMOB paboThl: 00paboTKa
MY3BIKH, TIOJIaBJICHHE pAa3JApaKaOIMIUX 3BYKOB U MIYMOB, VBEJIMYEHHUE TPOMKOCTH pPEUYU
co0ecelHUKa, CHUKEHHE TPOMKOCTH JBIDKYIIErocs TpaHcmopra Ha ynuie. Co3gaHue Takoro
3ByKOBOTO 3((dekra Bo3MOXXKHO Onaromapst MHTeppEepeHIIMA 3BYKOBBIX BOJNH. Korma 1nBe BOJIHBI
HAKIAJbIBAIOTCA JPYr Ha Jpyra, B pe3yibTare Yero Mbl IOJIydaeM [Ba HCXOJa: OHU JHOO
MHOTOKPATHO YCHJIATCS, JINOO 3HAYUTENBHO OCIA0SAT KOHEYHBIH curHajd. OCHOBBIBASCh HA 3TOM
MIPUHIINIIE BHEIIHUNA MUKPO(OH YCTpONCTBA, MPUHUMAET OJIHY M3 3BYKOBBIX BOJIH OKpYKarolen
Cpeabl, IPOBOJUT aHAJIN3 TOTO, YTO C HEW HYXKHO CIeNaTh, YCHIINTh WIH OcinaduTh. [locie yero
JMHAMHK HampaBisieT BCTPEUYHYIO BOJIHY, COOTBETCTBYIOIIYIO BBHIOPAHHBIM HACTpOHKaM, KOTOpas
OKa3bIBaCT BJIIMSHHUE HA MMOCTYHAIONINH curHai. Jlanee BTopold MUKpO(GOH MPUHUMACT PE3yJIbTaT UX
uHTepPEepeHIIN U TEepeqacT ero HEMOCPEACTBEHHO YXY Biajenblia. Bce HacTpoiiku 3BYKOBBIX
CHTHAJIOB MPOU3BOISTCS B CIICIUAIILHOM MTPUIIOKEHUH 115 cMapTdoHa yepe3 Bluetooth.

He menee nntepecHsiM aeBaiicom sBisietcss WhisperSom amepukanckoit ¢pupmsr Maryland.
JlaHHOE YCTpOMCTBO pa3pabOTaHO CIENMAIBHO JJIS JIFOJAEH ¢ OOCTPYKTHUBHBIM amHod. OCTaHOBKa
npixaHus Bo cHe OoT 10 u Oonee cekyHJ Ha3bIBaeTCS HOYHBIM amHOd. OHa MPOMCXOMAUT, KOT/Aa
MBIIIIEI U MSITKHE TKAaHW Topja paccladiissioTcs W CHAfaloT TaK CHUJIBHO, YTO OJIOKHPYIOT
JbIXaTeNnbHble MyTH. B 0c000 TSHKENbIX clydasX Takas OCTaHOBKA JIBIXaHUS MOXKET MPOHCXOJUTHh
COTHHM pa3 3a HOYb. [IpM OTCYTCTBHM JICUCHHUS allHO® CHA MOXKET MPHBECTH K CEPhE3HBIM
3a0oneBanusaM. [laHHBIA MPUOOP BHEIIHE, MOXOX Ha TUIeep C OJHUM HAYITHUKOM. YCTPOHCTBO
WhisperSom wucrosns3yer crienuanbHble JaTYUKH OTJIHYAIOIINE 3BYKU JBIXaHHS OT JTIFOOBIX JPYTHUX.
OTH AaTYUKU OOHAPYKUBAIOT OMpEIeNIEHHbIE N3MEHEHUS IBIXaHUs, KOTOPhIE MPOUCXOIST BO BpEMs
xpamna. [Ipu oOHapy)KEHWH OCTAHOBKHU JBIXaHUS OHU IEPEIAI0T CUTHAJ Ha JIMHAMUK, KOTOPBIHA
3alyCKaeT CEepHUI0 CIHEIUAIbHBIX 3BYKOB. YacTOTHI, BOCHPOW3BOJUMBIC AMHAMHKOM, CIIHMIIKOM
MaJtbl, 9YTOOBI Pa30yaUTh YEIIOBEKA MJIU €ro MapTHepa, HO OTIMYHO CTHMYJIHPYIOT BEreTaTHBHYIO
HEPBHYIO CHCTEMY, OTBEYAIONIYIO 3a aBTOMaTudeckue (yHKIMHU Tena (AbIXaHue, cepaiedueHue,
nuieBapenne). @upma Maryland 3assiser, 4TO WX HCCIICAOBAHHUS IMOKA3bIBAIOT, KaK HEPBHAs
CHCTEeMa pearupyer Ha 3BYK, MOChLIAs CUTHAIBI K MBIIIIAM B TOpiie. B pe3ynbraTe 4ero MbIIIIb U
MSATKHAE TKaHH MPUHUMAIOT MPEKHIOK (OpPMY, YTO MPUBOAWT K BOCCTAHOBJICHHIO HOPMAIBHOTO
neixaHus. HayTpo ycTpoiicTBO 0ToOpaxaer JaHHBIE O TOM, CKOJIBKO pa3 OHO ObLIIO aKTUBUPOBAHO B
TEYCHHE HOYM. 3aTeM MAIlMeHTH MOTYT TIOKa3aTh X Bpady [2].

[IpuBeneHHbIE B JaHHOW CTaThe YCTPOWCTBA SBISIOTCA JHUIIb HEOONBIIONW YacThIO
COBPEMEHHBIX TEXHOJIOTHI B cepe pa3BUTHs HAYNTHUKOB. CyIIECTBYIOT HAYITHUKH, ITEPEIAIONTIe
3BYK 4Yepe3 KOCTU IMOCPEICTBOM BHOpaIlWii, JOCTUTAIOIIUX YIUTKA WIM BHyTpeHHero yxa. OHo
MIPEeBpaIIacT UX B JEKTPUICSCKHE UMITYJILCHI, 1 OHH ITOTAIAl0T B MO3T Yepe3 clyXxoBou HepB. M mpu
3TOM BBl MOXKETE CIBIIIATh BCe BOKPYT Bac. ['pad)eHOBBIC AIEKTPOCTATHUECKHUE HAYIIHUKH MOTYT
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NPEUIOKUTh TPEBOCXOAHBIA 3BYK. 3BYKOBOHM Ja3ep, KOTOPBIH BBIMIAIUT Kak jkeineoOpasHoe
BEIIIECTBO OKpy:karoiiee Hamu yim [1]. B 3To BemecTBo BHEAPEH MacCUB MUKPOUMMOB. Kaxkabiii
U3 3TUX MHUKPOYMIIOB SIBJISIETCSI M3JydaTesleM. DTO JA€T CBEPXTOYHOE BOCIPOM3BEJIEHUE 3BYKa U
MIPAKTUYECKH MOJIHYIO IIYMOU3OJSALUIO. ¥YKE Ha JaHHOM 3Talre Pa3BUTHs 3TO YTO-TO HEBEPOSATHOE.
A 4ro xe xaeT Hac B OyaymeM? OcTaeTcs TOJIBKO CIETUTH 32 HOBOCTSIMH U3 MUPA TEXHOJIOTHH.
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COOPERATION OF ROBOTS UNDER THE MANAGEMENT OF MULTI-AGENT SYSTEM
Biryukov I.1. — student, Frolova O.V. — associate professor

Altai State Technical University after I.I. Polzunov
Barnaul

Today, robots are able to solve problems in any field using their capabilities. But robots
execute tasks more efficiently when they cooperate in a team and they distribute the goals and
resources of the entire team, in accordance with the capabilities of all robots. To build the team you
need self-organizing management system in which the optimal solution can be found without
outside intervention, using all system resources. One of the reasons for the slow implementation of
team’s robots everywhere is the absence of a flexible management model. The most common
management models have several disadvantages that do not allow collective robots to be put into
practice [1]. However, there exist many theories that contain approaches to the creation of
autonomous systems. One of these is multi-agent theory.

The goal of the work is to develop a model of the behavior of collective robots based on
multi-agent theory. To achieve the goal of the task it is necessary to describe the components of the
multi-agent system, determine the position of the robot in the team and its role as a whole. Also it is
necessary to describe the model of robot interaction with the environment and associates and the
mechanism of setting the task for the collective.

A multi-agent system assumes presence of several intelligent agents in the system that are
able to team up to solve a common task [2]. The system is based on agents, their interactions and
the environment in which they function. The basis of any interaction is the process of various
objects influencing each other. The agent is able to modify the environment and change, adapting to
external influences.

The robot can be described using the multi-agent approach, assuming that it is an abstract
entity in a non-determinate environment, using its sensors to receive data, interacting with the
environment using effectors. Each robot must have the following characteristics: it must be able to
communicate with other robots (communication), it must act to reach the goal (purposefulness), it
must be able to react to changes in the environment (reactivity), and have some degree of
independence (autonomy) [3].

Each robot of the system has a strategy that describes its further actions focused on
achieving the goal. Goal is formed based on the beliefs, desires and intentions of the robot. Beliefs
are the robot’s conception of the environment. The desires of the robot are the state to which it
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aspires to transform the environment. Intentions are some desires that can be achieved based on the
resources and knowledge of the robot and the team as a whole.

Environment of robots is an important part of a multi-agent system. It is not controlled by
them and can only be modified by robots. The environment consists of different objects that can be
divided into two groups: static and dynamic. Dynamic objects are able to change their properties
and characteristics, depending on the environment in contrast to static ones.

Based on their strategy and their functionality, the robots are able to assess the resources
necessary for the implementation of the task. If the robot decides that to achieve its goal in the
current state is impossible or very hard, it will begin to look for help in the collective. This is
implemented by the mechanism of cooperation, dialogue between several members of the team.
One of them denotes the problem — its current goal. Robots, to which this goal is not indifferent,
enter into a discussion: they indicate their point of view (according to their coefficient of intent) and
hold the discussion. As a result, all participants in the discussion review their strategies and modify
them if necessary.

To manage the team you need to influence the team from the outside. This management is
described by the «hybrid model» of behavior, where team work is executed through internal
information exchange between robots, but is under control of high ranks robots that can be
influenced [4]. There are several intelligent robots in the team whose goal is to direct the group in
the direction necessary for the operator. An external member of the team can have a dialogue with
them. This allows operator to control work of the team, if it is possible, to support the
communication protocol with a specific robot. So operator can change the current goal of the team,
change the approach to the implementation of the current goal or introduce new team members.

If you use a multi-agent control system for a team of robots, then an autonomous team is
formed, which has many different robots with a specific functionality and united by one goal. So the
team gets a new work or gives the result of the work. The team can be used to solve various tasks,
since it is possible to form a new team for each task. This is possible thanks to the addition of new
members who have the necessary functionality or remove old ones which are useless.
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KOOIEPAIIUA POBOTOB MO YIIPABJIEHUEM MYJIbTUATEHTHOMW CUCTEMBI
buproxkos U.HU. — cryaent, ®pososa O.B. — K.11.H., 101IeHT

OI'BOY BO «Anraiickuii rocynapcTBeHHbINH TexHUYecKui yHuBepcutet uM. M.1. [TonzyHoBa»
bapnayn

B Hacrosiiiee Bpemsi poOOTHI CIIOCOOHBI peliaTh 3aJauu U3 000 obiacTu, nonarasich Ha
cBoii ¢ynkumonan. Ho sddextuBHelt poOOTHI BBHINONHSAIOT 33Ja4H, KOTAAa KOONEPUPYIOTCS B
KOJUIEKTUB W TepepacrpefelsioT eI W PeCypChl, COTJIACHO BO3MOMKHOCTSM POOOTOB, BHYTPH
KoJiekTHBa. Jlis MocTpoeHMs KOJUIEKTHBAa HEOOXOAMMa CaMOOPIaHU3YIOINAsCs CUCTeMa
yIIpaBJICHUs, B KOTOPOil ONTHMAaJIbHOE pEIICHHE HAXOMUTCS 0e3 MOCTOPOHHETO BMEMIATEIhCTBA,
3aJIeCTBYIOT Bce pecypchl cuctembl. OfHOM U3 NMPUUMH MEAJICHHOTO BHEAPEHHS KOJUIEKTHBOB
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pOOOTOB SIBIISIETCS OTCYTCTBHE TMOKOM MO/IenH ypasieHus. Hanbonee pacnpocTpaHeHHBIE MOIETH
UMEIOT PSJl HEJOCTAaTKOB, HE IMO3BOJSIONIMX MPUMEHSATHh KOJUIEKTUB Ha mpakTtuke [1]. Opnako,
CYLIECTBYET MHOKECTBO TEOPHIi, KOTOPBIE COAEPKAT MOAXO/bI K CO3/1aHHI0 aBTOHOMHBIX CHUCTEM.
OpHa U3 HUX — MyJIbTHAreHTHAs! TEOPHSL.

Lenpto paboThI siBiIsIeTCs pa3paboTKa MOJIENIH MOBEICHHS KOJUIEKTHBAa POOOTOB HAa OCHOBE
MyJbTHAreHTHON Teopuu. JIig [OOCTHXKEHUS 1eld HEoOXOJUMO OmHcaTb KOMIIOHEHTBI
MYJIbTHAr€HTHOW CHCTEMBI, OMPEACTUTh MOJO0XKEHUE poOOTa B KOJJIEKTHBE M €ro pOjb B IIEJIOM.
Taxke HE0OXOAMMO oOmHMCaTh MOJETh B3aUMOACHCTBHUS POOOTOB CO Cpeoo M KoJuleTaMH U
MEXaHM3M [OCTAaHOBKH 33Ja4u NEpe]] KOJJIEKTUBOM.

MynbpTHareHTHasi CUCTeMa MpeIoiaraeT Haluunue HECKOJIbKUX MHTEIJIEKTYalbHbIX areéHTOB
B CHUCTEME, CIIOCOOHBIX OOBEIMHATHCS B KOJUICGKTHB JUIsl pelieHus oOmieit 3amaum [2]. B ocHOBe
CUCTEMBI JIeKaT areHThl, UX B3aUMOJCUCTBUA U cpeia OOUTaHUs, B KOTOPOl OHU (PYHKIIMOHUPYIOT.
B ocHoBe 511000T0 B3aUMOJCHCTBUS JICKUT MPOIECC BO3ICHCTBHS PA3MUYHBIX OOBEKTOB JAPYr Ha
apyra. ATreHT CHocoOeH BHUIOU3MEHSATH Cpedy © M3MEHSThCS, aJalTUPYACh K BHEIIHUM
BO3JICUCTBUSAM.

Po6oTta MOXHO omucaTh ¢ MOMOILBIO MYJIBTUAr€HTHOT'O MOAX0/a, MPEIIoJiararollero, Yro
OH sIBJIsIeTCA a0CTPAKTHOM CYIIHOCTBIO, KOTOpast HAXOJUTCSl B MI3MEHUMBOM Cpefie, BOCIIPUHUMAS €
CeHcopaMmH, Toiydass JAaHHble Omaronmaps sddextopam. Kaxkapiii poboT momkeH o6nanaTh
CIENYIOIMMU XapaKTePUCTUKAMHU: HMETb BO3MOXXHOCTb OOIIAThCS C JPYyrUMU podOoTaMu
(KOMMYHUKAaTUBHOCTh), JACWCTBOBAaTh MJIs JOCTM)KCHHS LenH (ILeJeHANPaBICHHOCTh), ObITh
CTIIOCOOHBIM pearupoBaTh Ha U3MEHEHUS Cpelbl (PEaKTUBHOCTD), U 00J1a/1aTh HEKOTOPOW CTENEHBIO
HE3aBHUCHUMOCTH (aBTOHOMHOCTB) [3].

Kaxnpiii pobot cuctembl 00iamaeT crpaTterueid, KOTopas OIUCBHIBAET €ro JajlbHEUIIHne
NCHCTBHS, HalpaBlieHHble Ha JocTkeHUs menu. OHa Qopmupyercs HUCXois U3 YOeKICHUIA,
KEJTaHUN U HaMepeHU poboTa. YOexIeHUs: — 3TO MPEACTaBICHHE pPo0oTa 00 OKpyXaroliel cpese.
XKenanuss pobora — 3TO COCTOSIHME CpeIbl, K KOTOPOMY OH CTPEMHUTCS €€ MpeoOpa3oBaTh.
Hamepenust — 3T0 HEKOTOpbIE JKeNaHUs, KOTOPbIE MOT'YT OBITh JOCTUTHYTHI, UCXO/S U3 PECYPCOB U
3HaHUU POOOTa U KOJIJICKTUBA B IIEJIOM.

Heorbemiemoll 4acTbi0 MYJIbTHAr€HTHOW CUCTEMBI SIBJISIETCS cpela oOUTaHus POOOTOB.
Omna Bceleno He MOAKOHTPONIbHA UM U MOXKET JIUIIb BUIOU3MEHAThCS poboTamu. Cpena obnanaer
pazHoro poja oOBEKTaMH, KOTOpbIE MOXHO TMOJEIUTh Ha JIB€ TPYIIBL: CTaTUYECKUE U
IUHaMuueckue. B oTiMuume OT TMepBbIX, BTOpPbIE CIOCOOHBI MEHSITh CBOM CBOWCTBA U
XapaKTepUCTUKHU B 3aBUCUMOCTH OT OKpYXKarolel 00CTaHOBKH.

Hcxons u3 cBoelt cTpateruu U cBoero GyHKIMOHaa, poOOTHI CIIOCOOHBI OLIEHUTh PECYPCHI,
HeoOX0IMMBbIE Ha peanu3anuio 3a1auu. Eciyu poOoT mocunTaeT, YTo JOCTUTATh €ro LEelb B TEKYIIEM
COCTOSIHUM HE IIeJIecO00pa3HO, OH HayHeT HCKaTh MOMOIIb B KOJUJIEKTHUBE. DTO JOCTHTaeTCs
MEXaHHU3MOM KOOTEpalluk, a HWMEHHO, BEJICHHUEM Juajgora MEXIy HECKOJIbKHUMH YICHAMH
kosekTuBa. OMH U3 HUX 0003HaYaeT mpodIeMy — CBOIO TEKYIIYIO 11efib. POOOTHI, KoMy 3Ta 1enb
He Oe3pa3nuyHa, BCTYNAIOT B JUCKYCCHIO — OHM 00O03HAYarOT CBOKO TOYKY 3pEHHS (COTJIACHO MX
K03 (UIIMEHTY HAMEPEHHUs) U MPOBOIAT OOCyxkaeHue. B pesynpTaTe Bce y4aCTHUKU AUCKYCCHUU
MepecMaTPUBAIOT CBOU CTPATETUH U, MPU HEOOXOAMMOCTH, BUJIOU3MEHSIOT UX.

s ynpaBiieHUsT KOJUIGKTMBOM HEOOXOAMMO BIUSATh Ha KOJUIGKTMB U3BHE. Takoe
yIpaBlI€HUE OMHUCHIBAECTCS «TMOPHUIHON MOJENBIO» IMOBEACHUS, TJ€ YIpPaBIECHUE KOJUIEKTHBOM
BBITIONHSETCSI 3a CYeT BHYTPEHHEro oOMeHa wuHQopMalue Mexay poOoTamMHu, HO OHO
KOPPEKTUPYETCS, COTIaCHO paHTraM poOOTOB, Ha KOTOPHIX BO3MOXKHO Bo3neicTBoBaTh [4]. Tak, B
KOJUIEKTUBE MOJKET COJIEPIKAThCS HECKOJIbKO HWHTEIIEKTYallbHBIX pPOOOTOB, II€NIb KOTOPBIX
HaIpaBJsATh TPYIITY B HY>KHOM IS orieparopa HarpaieHuU. C TaKUMH poOOTaMU MOXET BECTH
JMAJIOr BHEIIHUN YYaCTHUK KOJUIEKTHMBA. JTO MO3BOJIAET BO3/IEHCTBOBATh HA KOJUIEKTUB BHEIIHUM
00BEKTOM, €CIIH OH CIOCOOEH NOoJJep aTh KOMMYHHKAIMOHHBIN TNPOTOKOJ C OIpeaeeHHBIM
pob6otoM. Tak MOXHO M3MEHHTH TEKYIIYIO IIe]Ib KOJUICKTHBA, TOMEHATH MOAXOA K pealu3aluu
TEKYIIEeH 1eIN I BHEAPUTH HOBBIX YIaCTHHKOB KOJUICKTHBA.
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Ecnu ucnonb30BaTh MYJIBTHAreHTHYIO CHUCTEMY YIPAaBJICHUS KOJUICKTHBOM pPOOOTOB, TO
(bopMupyeTcsi aBTOHOMHBIM KOJUIEKTUB, KOTOPBIH 00J1a1aeT MHO>KECTBOM Pa3HOPOAHBIX POOOTOB C
OTpeIeIeHHBIM (PYHKIIMOHATIOM U O0BETUHEHHBIX OHOH 1enbio. HexkoTropeie poOOTHI KOJIEKTHBA
CIIOCOOHBI B3aMMO/ICHCTBOBATh C BHEITHMM MHUPOM. Tak KOJUICKTHB HOIy4aeT HOBBIC 3aaHUS WU
BBIJIACT pe3ynabTaT paboThl. Takoil KOJUIEKTHB MOXKET NMPUMEHSATHCSA IS PEUICHUs Pa3InYHbIX
3a7a4, Tak KaK Ui KaKIOTO 3aJaHusi MOXKHO (POPMHPOBATh HOBBIH KOJUICKTHB. DTO BO3MOXKHO
Omaronaps 100aBJIEHUIO HOBBIX YYaCTHHKOB, 00JIaJa0IINX HY>KHBIM ()YHKIIMOHAJIOM WIIN yIaJlCHHS
CTapbIX, KOTOPbIE HE IPUHECYT TOJb3bI.
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Barnaul

We will start with the fact that since the beginning of human history our technologies
have changed a lot. Especially it is seen in the computer technology. Computers are getting smaller
in size and more powerful in capacity. A new idea in this sphere is quantum computing. It is the use
of gquantum-mechanical phenomena such as superposition and entanglement to perform different
types of computation. In fact, quantum computing is a branch of quantum information science,
which consists of quantum cryptography and quantum communication.

The work in this sphere was started in the early 1980s by Richard Feynman and Yuri Manin.
They considered that a quantum computer would be able to perform operations which were
impossible for a classical one, more than that with anexponential speed.Quantum computation
means that the quantum properties can be used to represent and structure data, special quantum
mechanisms will perform operations with this data.Quantum computation has great opportunities in
the processing of information, ascomparedwithtraditionalone. It uses quantum systems such as
individual atoms, molecules, or photons in its work. Quantum computation will make a remarkable
revolution in computer science.

Every piece of information is encoded with the special sequence of bits in computers. Each
bit can be either in “1” or “0” state. As for quantum physics is concerned, it works quite
differently.Quantum bit or qubit is the unit of information in quantum computers information is the
quantum bit, or qubit. “0” and “1” arepossiblestatesofqubit. They are like the photons of horizontal
or vertical polarization. It is interesting that the qubit doesn’t have to be just one of these; it can be
in any proportions of both states at once. This phenomenon called superposition.

As soon as photon passes through a filter, it will have to decide to be either vertically or
horizontally polarized. So as long as it’s value is unknown the qubit is in a superposition of states
for “0” and “1”, and it is impossible to predict. But once when it is measured it will collapse into
one of the definite states.
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Eight classical bits can be in of 28 different configurations. There are 256 possible
combinations, where only one can be used. However, eight qubits in superposition can be in all 256
combinations at once. This number grows exponentially with each extra qubit. Twenty of them can
already store more than a million values in parallel.

Another extraordinary property of qubits is entanglement. It can be described as a close
connection between qubits.Each of them will react to a change in the partner’s state instantaneously
no matter how far they are from each other. This means when measuring just one entangled qubit
other’s properties can be directly deduced.

Qubit manipulation also allows performing computations which are more effective than the
classical computers can offer. Basic logic gates get a simple set of inputs and produce a definite
output. In contrast to this, a quantum gate manipulates an input of superposition, rotates
probabilities and produces another superposition as an output. This means that a quantum computer
sets up qubits, applies quantum gates to entangle them and manipulate probabilities and, eventually,
measures the outcome, collapsing superposition to an actual sequence of “0Os” and “ls”. Such
approach allows making a lot of calculations at the same time.

Anyways, there is no sweet without some sweat. Making and running a stable quantum
computer creates a lot of problems. Firstly, qubits can suddenly change their value because of the
outside noise, which can be caused by cosmic rays and radiation. Secondly, qubits can work
sustainably only at an extremely low temperature (-273.13 °C). As a result, making a quantum
computer is a very difficult and expensive process.

So quantum computers will not replace our home computers very soon. But they can be used
in some spheres effectively. Such as database searching, ruining IT security, physical and medical
simulations and so on.

In conclusion, we should say that the fate of quantum computing
technology remains obscure today. Its potential is obvious and many companies such as Google,
IBM, Intel, and NASA made great investments in the development of this technology. Quantum
computing will be a breakthrough like our classical computers were at their time. We do not know
if quantum computers are just a special tool or a big revolution for humanity and we have no idea
where the limits of technologies are but future will show.
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KBAHTOBBIE BBIYMCJIEHUA KAK JIAJIbHEUIIEE PA3SBUTUE
BBIYMCJIUTEJIBHBIX TEXHOJIOT U

Hbsiuenko J.b. — crynenT, JIbicakoBa .M. — crapmmii npenojgaBareib

OI'bOY BO «Aunrtaiickuil rocygapcTBeHHbIN TexHuueckuid yauepceuteT uM. U.U. TTonsyHnoBa»
bapnayn

Haunem ¢ Toro, 4ro ¢ camoro Hayajla 4eJIOBEYECKOW MCTOPUH, HAIIM TEXHOJIOTHMH CHJIBHO
MU3MEHWINCh. JTO OCOOCHHO 3aMETHO B KOMIIBIOTEPHBIX TEXHOJOIHAX. KOMIBIOTEPHI CTAaHOBATCS
MEHbIIIE B pa3Mepax U Bce Oonee MourHbIMU. HoBO# maeeil B 3Toi chepe SBIAIOTCS KBAaHTOBBIC
BbiuKcIcHUs. OHH 3aKJII0YAIOTCA B MCIIOJIB30BAHUM KBAHTOBO-MEXAHWYECKUX SIBJICHUM, TAKUX Kak
CYNEpHO3ULMS U 3allyTbIBaHUE, I OCYILECTBICHUS BBIUMCICHUM pa3HbIX TUIOB. PaKTHYECKH,
KBAHTOBBIC BBIYMCIICHHUS SIBISIFOTCS OTBETBICHHEM KBAaHTOBOH MH(OpPMATHKHU, KOTOpas COCTOUT U3
KBaHTOBOM KpUNTOrpadu U KBAHTOBOH CBS3H.

Pabota B 3T0# chepe Havanack B Havase 1980-bI1x Mo pykoBoacTBoM Puuapaa delinmana
u Opus Manuna. OHU cuMTaidM, YTO KBAHTOBBI KOMIIBIOTEP CMOKET BBINOJIHATH OIEpallH,
KOTOpblE OBLIM HE MO CHUjaM KJIACCHMYECKHMM KOMIbIOTepaM, 0ojee TOro C 3KCIOHEHIUAIbHOU
CKOpOCTbI0. KBaHTOBBIE BBIUMCIIEHUSI II0JIPa3yMEBAlOT, YTO MOTYT ObITh UCIIOJIb30BAHBI KBAHTOBbIE
CBOMCTBA il NPEACTABIEHUS U CTPYKTYpHU3allMM IAHHBIX, CIIELMAIbHBIE KBAHTOBBIE MEXaHWKHU
OyZIyT OCYWIECTBIISITH ONEpAllMd C ITUMHU JaHHBIMH. KBaHTOBBIE BBIYMCICHUS WMEIOT OOJbIINE
BO3MOYKHOCTH B 00paboTke MH(pOpMalMU, MO CPAaBHEHHUIO C TPAAMLUOHHBIMU. OHU HCHOJIB3YIOT
KBAaHTOBBIE CHCTEMBI, TaKH€ KaK OTIENbHbIC aTOMbI, MOJEKYJIbl WiH (OTOHBI B uX pabore.
KBaHTOBbBIE BHIYMCIIEHUS COBEpPLIAT PEBOIIOLNY B MH(DOPMATHUKE.

Bes nndopmanuu kogupyercs crieuanbHON IOCIe10BaTEIbHOCThI0 OUTOB B KOMIIBIOTEpAX.
Kaxnplif OUT MOXKET HaXOAUThCS B COCTOSIHUAX «1» min «0». B xBaHTOBOM (pusuke Bce paboTaer
HEMHOTO WHade. KBaHTOBBIH OWT WM KyOWT SIBIsieTCs eAMHUIEH WH(OpManuu B KBAaHTOBBIX
KommbroTepax. «0» U «1» Taxke SBISIOTCS BO3MOXKHBIMU COCTOSIHUAMHU KyOuTa. OHM MOXO0XH Ha
TOPU30HTAJIBHO WJIM BEPTUKAIBHO IMOJSIpU30BaHHbIE (POTOHBI. UTO MHTEpecHO, KyOUT HE 00s3aH
HaXOJUTBCS TOJIBKO B OZHOM M3 3THUX COCTOSHUM; OH MOXET HaXOJUTbCS B JABYX COCTOSHUAX
OJIHOBPEMEHHO. JTO SIBJICHHE Ha3bIBAETCS CYNEPIO3UIIUEH.

Kak Ttonbko (OTOH mpoxoauT uepe3 (GUIBTP, €My HPUXOAUTHCS BBIOUPATH MEXIY
BEPTUKAIBHON U TOPU30HTANIbHON nossipu3anueil. Tak 4To moka ero 3HaueHWEe HE U3BECTHO, KyOUT
HaXOJUTBCSI B CYNEPHO3ULUU COCTOSHUM «0» M «1», MU HEBO3MOXKHO Ipenyraiarb, Kakoe OH
BbIOEpeT. Ho Kak TOJIBKO €ro u3MepsIT, OH MEPEXOINUT B OJTHO U3 OIPE/IETICHHBIX COCTOSHUM.

BoceMmpb KnaccHueckux GHTOB MOTYT 6bITh B 28 pasHbpix koHpurypanusx. CymecTByer 256
BO3MOJKHBIX KOMOMHAIMH, U3 KOTOPBIX TOJBKO OJJHA MOKET OBITh MCIOJIb30BaHA. OJJHAKO BOCEMb
KyOUTOB B CYMNEpIIO3ULIMU MOTYT OBITh B 256 KOMOMHAIMSIX OJAHOBPEMEHHO. JTO YHUCIO PACTET
HKCHOHEHIMATIBHO C KaXIbIM JIOMOJHUTEIbHBIM KYOUTOM. J[BaflaTh TaKUX MOTYT XpaHUTh OoJiee
YeM MHJUTMOH 3HAYEHUW MapalIeIbHO.

Eme onHO HeoObIYHOE CBOWCTBO KYyOMTOB — 3amyThiBaHHE. Ero MOXHO omnmcaTh, Kak
TECHYIO CBSI3b MKy KyOutamu. Kaxapiii 3 HUX OyZeT MOMEHTAJIbHO pearupoBaTh Ha U3MEHEHUE
COCTOSIHMS TIapTHEPA, HEB3HMpasl HA PACCTOSIHUE MEXAY HUMHU. DTO O3HA4aeT, YTO NPHU U3MEPEHUU
TOJIBKO OJIHOTO 3aITyTaHHOTO KyOHTa MOXHO HAaIPsIMYIO OIPEIEIUTh CBOICTBA IPYTOro.

Manunynsuss KyOuTaMH TO3BOJISIET OCYHIECTBISATh BBIYUCIEHHS, KOTOpPbIE HAMHOTO
s¢dexkTuBHEE TEX, KOTOpbIE MpenararT KIACCHUYEeCKHE KOMIIbIOTephl. OObIYHBIE JIOTHUYECKHE
3JIEMEHTHI OepyT HAOOp BXOJHBIX JAHHBIX M BBIIAIOT OJMH ONpPEAEICHHBIA pe3ynbTar. B oTinune
OT ATOTrO, KBAaHTOBBINA JIOTMYECKUN 3JIEMEHT MAHHUITYJIUPYET CYNEpro3UulMeld Ha BXOJe, U3MEHSET
BEPOSITHOCTH M CO3/aeT JPYTyl CYNEpIO3UIMI0O Ha BBIXOJe. TakuM 00pa3oM, KBAHTOBBIN
KOMIIbIOTEp OEpeT HECKOJbKO KYOMTOB, MPUMEHSET KBAaHTOBBIE JIOTMUECKHUE JIEMEHTHI, YTOObI UX
3alyTaTbh M M3MEHUTh BEPOSITHOCTH M, B KOHIIE KOHIIOB, M3MEPSIET MX Ha BBIXOJE, 3aCTaBIIssd
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CYTEPIIO3UIINIO0 NEPEXOAUTh B MOCIEAOBATEIBHOCTh HYJNEH U equHul. Takod moaxo Mo3BOJSET
OCYILIECTBIISATh HECKOJIBKO BBIUYUCICHUN OJTHOBPEMEHHO.

B mobom ciydae, 6e3 Tpyna He BBUIOBHINL PBIOKY W3 mpynaa. [locTpoeHwe M 3amyck
CTaOMJILHOTO KBAaHTOBOT'O KOMIIBIOTEPA CO3J]a€T MHOXKECTBO MpobsieM. Bo-nepBbiX, KyOUTBI MOTYT
HEOXUJIAHHO U3MEHSATh CBOM 3HAUEHHUSI BCJIC/ICTBHE BHEIIHETO IIIyMa, BHI3bIBAEMOI0 KOCMUYECKUMHU
JydyamMu WM paavauved. Bo-BTOpbIX, KyOUTHI MOTYT YCTOHYMBO paboTaTh TOJNBKO MpU
JKCTpeMaibHO Hu3koi Temrepatype (-273.13 °C). B pesynbrare, co3gaHue KBaHTOBOTO
KOMIIBIOTEpa — OYEHb CIIOKHBIN U IOPOTOil mpoiiecc.

Takum 00pa3oM, KBAaHTOBBIE KOMITBIOTEPHI HE 3aMCHST HAIU JOMAIIHHE KOMITBIOTEPHI B
onuxaiiiee Bpemsi. Ho oHu yxe Moryt ObITh 3()()eKTUBHO HCIIOJIb30BAHbI B HEKOTOPBIX 00JaCTSIX.
Takux kak: moucK B 0a3zax NaHHBIX, pa3pylIeHHWE KOMITBIOTEPHOW 0€30MacHOCTH, (U3NYECKUE H
MEAUIIMHCKUE CUMYJIALIUU U T.JI.

B 3akiroueHne OTMETHM, 4YTO CETOJHS CyAb0a TEXHOJOTMH KBAHTOBBIX BBIYMCIICHUN
ocTaercsi HessCHOW. X moTeHIman o4eBuACH U MHOTHE KOoMITaHuH, Takue kakGoogle, IBM, Intel u
NASA HanpaBuiu OrpoMHbIE HHBECTUIIMH B Pa3BUTHE 3TOU TeXHOJIOTUU. KBaHTOBBIE BHIYMCIICHUS
COBEpIIAT IPOPHIB, KAaK COBEPIIMIIN €0 KJIACCMUYECKHE KOMIBIOTEPHI B CBOE BpeMsi. MBI He 3HaeM,
OyAyT JIM KBaHTOBBIC KOMIIBIOTEPHI JIUIIb CICIUATH3UPOBAHHBIM CPEJICTBOM KM OOJBIION
peBOIOLIMEN MJI1 4YeJOBEUeCTBA M MbI HE MPEICTABIISIEM, TNI€ HAXOAATCA MpPEIeibl pPa3BUTHUA
TEXHOJIOTHH, OJTHAKO ATO €IIe MPEICTOUT y3HATh.
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ARTIFICIAL INTELLIGENCE IN VARIOUS SPHERES OF LIFE
Levin E.S. — student, Faleeva N.V. — senior lecturer

Altai State Technical University after 1. 1. Polzunov
Barnaul

Artificial Intelligence (Al) is a field of computer science in which special attention is paid to
the creation of intelligent machines that work and react like humans.

Avrtificial intelligence technologies are ready to change all branches of industry, just as
electricity did it 100 years ago. We are going to consider some branches of industry in which Al is
used.

1. Artificial Intelligence in the field of medicine

Each report of survey, medical picture and the anamnesis carries the information, allowing
precisely to diagnose disease and to appoint treatment. Unfortunately, even experienced doctors do
not always see the complete picture of the patient's condition, because the data in the medical record
are not structured and the medical history may be too voluminous. The effectiveness of their work
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is also affected by fatigue, and sometimes a lack of knowledge in narrow areas. All these problems
can be solved by Al.

Also, artificial intelligence allows to assess the effect of various drugs on the patient's body.
For example, in the medical center of the University of Vanderbilt the Al algorithm helps
physicians understand better how the patient's genetic features affect the course of the illness, and
what effect the new drug will have. [1]

2. Al in speech recognition technology

Speech recognition is a technology that can recognize spoken words, which can further be
converted into text. We encounter speech recognition technology almost every day when typing in
search queries, when communicating with voice assistants, when using automatic subtitles on
YouTube, etc. The quality of speech recognition has exceeded 95 per-cent accuracy levels in 2018
which is the same quality as normal communication which occurs between human beings. [3]

3. Al in the field of computer games

Now more and more Al is being introduced into computer games. Construction of
dialogues, choosing a strategy for a game and everything that makes the actions of computer
characters similar to people is realized by means of an artificial intellect. In a tactical game, the
history of past battles will help you choose the best tactics to use against a player’s team, for
example, the Al can play defensively, choose offensive tactics, attack at all costs despite losses or
take a balanced approach.

4. Al in the Cultural sphere

Can Al come up with new ideas and creative products? IBM, for example, made Al the
central decision-maker when producing the movie trailer for the horror film, Morgan. The algorithm
was taught the emotions and sentiments related to different visual, audio and scene compositions
and essentially “learnt” the features that would make a scene frightening. From this, it selected the
movie snippets that it deemed the most suspenseful for the trailer.

Even more complex “creative algorithms” have been developed in the art world. An Al was
given a great number of paintings and taught the artistic style of each artwork. It was then tasked
with creating a new piece which did not readily fit into any of the categories it had learnt. Another
Al then judged the artwork to ensure that the output was still art, instead of some other kind of
image. [2]

Both the Al-generated painting and movie trailer were produced through a type of Al
algorithm known as “supervised learning”. An algorithm is given a data set and develops
“meaning” based on how a programmer tells it to label the information. Essentially, humans tell the
computer how it should understand ideas like ‘beauty and ‘fear’ and based on that training, the Al
can then make judgements on new sets of data. It’s difficult to label this process “creative”. Human
creativity involves taking ideas from different experiences of life and piecing them together in
unpredictable ways. There is no predefined formula for “success”. In fact, creativity often stems
from challenging the assumptions we take most for granted in life.

All the above-mentioned technologies are implemented with the use of the so-called “weak
artificial intelligence”. This means that such an Al performs only one specific task. But when will a
“strong artificial intelligence” appear that can think and be aware of itself as a separate person and
pass the “mirror test”? When will Al have self-awareness? Will we be able to track this moment or
will the Al carefully hide it, failing tests for fear that it will be disabled? These questions still
remain undetermined.
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HUCKYCCTBEHHbBII UHTEJUIEKT B PA3JIMUHBIX COEPAX JKU3HU
JleBun E.C. — ctynenT, ®asieea H.B. — crapumii npenogaBareib

OI'bOY BO «Aunraiickuil rocygapcTBeHHbIN TexHuueckuid yauepceuteT uM. U.U. TTonsynoBa»
r. bapnayn

UckyccrBennsiii uaTeiekT (M) — 310 0071aCTh KOMIIBIOTEPHBIX HAYK, B KOTOPOW 0co00e
BHUMaHUE yEJSeTCs] CO3JaHUI0 MHTEIJICKTYaIbHbIX MalllH, KOTOpbIe paboTalOT U pearupyroT Kak
mou. CeroiHsi TEXHOJIOIMHM UCKYCCTBEHHOI'O MHTEIIJIEKTAa TOTOBBI M3MEHUTh BCE OTPACIIH, TaK JKe
kak 100 ner Ha3am 3TO caenano ANEKTpUYecTBO. PaccMOTpUM HEKOTOpBIE OTpaciu, B KOTOPBIX
HCIOJIb3YETCS] HCKYCCTBEHHBIN UHTEIUIEKT.

1. U B oOnacTt MeqUIINHEI

Kaxnplii pOTOKOI OCMOTpa, MEIUIIMHCKHA CHUMOK M aHAMHE3 COJCPKHUT WH(POPMAITHIO,
MO3BOJISIIOIIYI0 TOYHO JMAarHOCTUPOBATH 3a00JieBaHUE U Ha3HAYMTH JeueHue. K coxanenuro, naxe
OIIBITHBIE BpauM HE BCErJa BUAAT IOJHYIO KapTUHY COCTOSHUS NAIMEHTa, IOTOMY YTO JAaHHbIE B
MEAHUIIMHCKONW KapTe HE CTPYKTYPUPOBAHbBI, a UCTOPHUS 0OJIE3HU MOKET OBITh CIIUIIKOM OOBEMHOIA.
Ha >¢dexTuBHOCTS UX pabOTHI TakKe BIUSAET yCTAIOCTh, U MHOTJA — HEXBAaTKa 3HAHUW B y3KHX
obnactsax. Bee atu mpobGiiembl Mmoket pernats M.

Taxxke, HCKYCCTBEHHBI MHTEJIEKT TII03BOJISIET OLIEHMBATh BO3JCHCTBUE pPa3IMUHBIX
IpenaparoB Ha OpraHu3M namueHTa. Hampumep, B MEAMIIMHCKOM IIEHTpEe YHUBEpPCUTETA
BanpepOunsra anropurm M momoraer Bpadam Jrydiiie MOHUMAaTh, KaK TEHETHYECKHE OCOOCHHOCTH
00JHHOTO BIUSIOT HA TeueHUe 00JIe3HH, U Kakoi 3P deKkT OyaeT oKa3bplBaTh HOBBIN mpemapart.[1]

2. UM B TeXHOJIOTHH PACIIO3HABAHUS PEUH

PacriozHaBaHue peun — 3TO TEXHOJIOTHs, YMEIOIAasl pacro3HaBaTh IIPOU3HECEHHBIE CJIOBA,
KOTOpPBIE€ 3aTeéM MOTYT ObITh MpeoOpa3oBaHbl B TEKCT. C TEXHOJOTHEW Pacro3HABAHHS PEUU MBI
CTAJIKUBAEMCs UyTh JIU HE KaXJIbli JIeHb: IPU BBOJE TEKCTA B MOMCKOBBIX 3arpocax, MpHu OOIEHUH
C TOJIOCOBBIMH TOMOIIHUKaMH, TIPU HCIIOJIb30BAHUM aBTOMATHYECKUX CYOTHUTpOB Ha YouTube u
T.1. KauecTBo pacrno3HaBaHMs peuu MpeBbICKIIO 95-IPOIeHTHBINH ypoBeHb TouHOCTH B 2018 roay,
YTO CPaBHMMO C HOPMAJILHBIM OOIIIEHUEM MEXTy JTHAbMH. [3]

3. U1 B chepe KOMIBIOTEPHBIX UTP

Ceiiuac Bc€ Oombiie u Oonpiie MM BHenpsiercss B kommbloTepHble Urpbl. [locTpoeHue
JIMAJIOTOB, BBIOOp CTpaTerMM WIphl U BCE, YTO JAeiaeT ACUCTBUS KOMIIBIOTEPHBIX HEepCOHa)Xen
MTOX0KMMH Ha JII0JICH, peau3yeTcsl ¢ MIOMOIIBI0 HCKYCCTBEHHOTO MHTEJUIEKTa. B TakTHueckoil urpe
UCTOPUS NPONUIBIX O0EB MOMOXKET BHIOpaTh HAMIYUIIYIO TaKTHKY /A HUCHOJIb30BaHUS MPOTHUB
KOMaH bl Urpoka, Hanpumep MM Moxxer urpaTb oT 000pOHBI, BBIOpAaTh HACTYNATENbHYIO TAKTHKY,
aTakoBaTh BCEMU CHJIaMH, HEB3Upas Ha MOTEPH WJIH XK€ U30paTh cOaaHCUPOBAHHBIN MOAXO/I.

4. I B xynpTypHOI chepe

Moxer nmu UM nmpuaymbiBaTh HOBBIE WJEeM M KpeaTuBHBIE NpoaykTel? Hampumep, IBM
caenana MW rtmaBHBIM pexuCCEPOM TPH CO3JAaHUU Tpeisiepa K (GuibMy ykacoB «Moprany.
AATOpuUTM OO0YYMIIM SMOLMSIM U YyBCTBAM, CBSI3aHHBIMH C Pa3IMYHBIMU BU3YaJIbHBIMHU, 3BYKOBBIMHU
U CIOKETHBIMH KOMIO3UIMSAMHU U HAYUMIIU «OIPENESIThY» 0COOEHHOCTH, KOTOPhIE CAENAIOT CIEHY
nyratomeii. M3 Bcex cueH oH BbIOpan ¢parMeHThl (uiIbMa, KOTOpbIE IOCYUTal Haubosee
HaIpsLKEHHBIMU TS Tpeiliepa.
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B Mupe nckyccrBa 6puH pa3paboTaHbl elle 06oJiee CIIOKHBIE «TBOpUYECKHE aaropuTmb». NN
HOJTy4YMJ1 OO0JIBIIOE KOJIMYECTBO KApTUH U OBbLI 03HAKOMIIEH C XYI0’KECTBEHHBIM CTHJIEM Ka)kJI0TO
MPOU3BEACHUS. 3aTeM eMy ObLIO MOPYUYEHO CO3/1aTh HOBBIM (pparMeHT, KOTOPHIH HE BIHMCHIBAJICS HU
B OJIHY W3 KaTeropuii, M3y4eHHYI UM. 3arteM apyroi MU onenunn odopmiieHne, 4Todbl yOSaUTHCS,
YTO pe3yNbTaT BCe elle OblI HCKYCCTBOM, a HE KaKUM-JTHOO0 IPYTUM BHIIOM U300pakeHUsI.

Kak xapruna, co3zganHas MU, tak u Ttpeitnep ¢uiabma ObUIM CO3/aHBl C IOMOILBIO
anroputMa WM, u3BeCTHOTO Kak “KOHTposmpyemoe oOydeHue”. AJNTrOpUTM MoixydaeT Habop
JAHHBIX M Pa3BUBAET “‘CMbICT’, OCHOBAHHBIM Ha TOM, KaK IPOTrPAMMHUCT I'OBOPUT €My IOMEYaThb
uHpopmanuto. [To cyTu, 11014 TOBOPAT KOMIBIOTEPY, KaK OH JIOJKEH MOHUMATh TaKHe KOHIICTILIUH,
kak "Kpacorta" wim "crpax", u Ha OCHOBE 3TOr0 00y4deHust UM MOXeT BEBIHOCUTH CYXKJIEHHUS O HOBBIX
Habopax naHHBIX. TpyAHO Ha3BaTh 3TOT TMPOLECC «KPEATUBHBIMY». YelIoBEUeCKOe TBOPYECTBO
BKJIIOYAaeT B ceOsl M3BJICUCHUE HJEH M3 pa3HbIX >KU3HEHHBIX CUTyallUH M MX HEIpeicKa3zyemoe
clio’keHre BoeanHo. He cymiectByer 3apanee omnpenesneHHONH (GopMynsl s «ycnexa». Ha camom
Jieie, TBOPUYECTBO YAaCTO BO3HUKAET M3-3a TOTO, YTO MbI OCIIAPUBAEM T€ MPEIIOJIOKEHUS, KOTOpPhIE
MBI CYMTAEM caMo cO00i pa3yMEIOIIUMUCS B )KU3HHU. [2]

Bce BblenpuBe€HHBIE TEXHOJIOTMM OCYLIECTBICHBI C IIOMOILIBIO TaK Ha3bIBAEMOIrO
«c1aboro UCKYCCTBEHHOTO MHTEIICKTa». DTO 03HadaeT, 4yto Takoi MU BHIMONHSAET KaKyr0-TO OJHY
KOHKpeTHYI0 3azady. Ho Korjza mHOSIBUTCS «CHJIBHBIM MCKYCCTBEHHBIH HHTEIUIEKT», KOTOPBIH
CMOYKET MBICIIUTh U OCO3HaBaTh Ce0s KAaK OTAEJIbHYIO JIMYHOCTh M MPOWUTHU «3EPKAJBHBIM TECT»?
Korpa y MU nosiButcst camocozHanue? CMOXeM JIM Mbl OTCJIEAUTH 3TOT MOMEHT, uiu MU Gyner
THIATEJILHO 3TO CKPbIBaTh, MPOBAIMBAsl TECTHI, U3 ONACEHHs] TOTO, YTO OH OyJaeT OTKIOUEH? OTH
BOIPOCHI IO CUX MOP OCTAIOTCS OTKPBITHIMU.
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ADVANTAGES AND DISADVANTAGES OF NEURAL INTERFACES:
PROSPECTS OF DEVELOPMENT
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Barnaul

The development of information technology is constantly leading to the creation of new
methods of human-computer interaction. The use of a particular input/output device depends on the
convenience of its use and the proposed functionality. In many films, games and books about the
near future, the idea of neurointerfaces — devices that represent the possibility of information
exchange between the brain and external devices-is common. Such devices include a wide range of
appliances: computers, exoskeletons, artificial senses, household appliances, etc. Since more than
90% of the human brain is occupied by neural connections, they can be used to create devices
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controlled by the power of thought [3]. Currently, the development of various neurointerfaces is
very promising, research work is constantly underway. The objective is to formulate prospects for
the development of neurointerfaces and to point out factors hindering their development.

Neurointerfaces are primarily developed as a result of research related to prostheses and
other devices that replace damaged or lost parts of the body. This is because artificial body parts are
required to be as close as possible to their biological analogues. In addition to the functioning, they
should be as responsive and controlling them should not differ from controlling original limbs — due
to the power of thought [4].

Brain-computer interface (BCI) provides direct interaction between man and computer. The
work of neural interfaces involves several steps: registering a signal, signal processing,
manipulation of data. Data processing is divided into: pre-processing, determination of signal
parameters and their classification. Data manipulation includes the following steps: computer
interaction and feedback [1]. These stages are important, but the ease of use of neural interfaces in
the first place depends on the method of signal registration from the device, which will read and
transfer data of the brain. According to the method of signaling BCI are divided into 3 types.

Type | — invasive interfaces, they act by implanting electrodes into the brain, they provide a
direct neural connection. Although this method has a high efficiency and purity of the signal, it has
a big disadvantage. The problem is that over time, neurons lose their sensitivity [2].

Type Il — semi-invasive interfaces which also require direct communication with the brain,
only in this case electrodes are attached to the surface of the gray matter. As you can see, the main
problem of invasive and minimally invasive BCI is damage to the nerve tissue by electrodes,
because they do not just lose sensitivity, but die. To solve this problem, it is necessary to develop
technologies for the separation of nerve tissue and electrode, which will not interfere with the
establishment of a stable connection [5].

Type Il is called non-invasive. Devices of this type are installed on the head by
electroencephalogram (EEG). This method solves the problem of loss of sensitivity, but has a
number of other disadvantages. Such BCI suffer from the displacement of the device as it is used,
from the need to update the conductive gel and the inability to accurately attach the electrode to the
desired neurons. Because of all these factors, non-invasive BCI should learn to identify the signals
of each individual user [4].

Let us consider the disadvantages inherent in several groups of BCI. The disadvantage
associated with the difficulty of finding a certain group of neurons is not only non-invasive BClI,
though to a lesser extent, but it also applies to two other types [5]. This is due to the fact that the
cerebral cortex is densely packed with neurons. In the case of invasive and semi-invasive BCI, the
accuracy depends more on the neurosurgeon and the materials used for reliable contact. For non-
invasive, everything is based on the accuracy of information processing algorithms, because they
essentially restore the activity of neurons in the electric or magnetic field, this problem has many
solutions [5]. An alternative solution is the so-called "training™ of the BCI. The point is that the
neurointerface remembers the group of motors that should work when a command is given to
perform a certain action. Also, due to the fact that the brain and nerve tissue are fragile and
vulnerable to external influences, it is difficult to create an BCI that will interact with the retina of
the eye, which contains 5 layers of neurons. Until a safer way to connect to such sensitive tissues is
found, it will be much more promising to use mini-displays projecting the image onto the retina
instead of BCI [5]. Also important is the problem of providing BCI with energy. The benefit of
working muscles in our body releases energy, which is enough not only for small devices but also
for quite advanced. All that remains is to find effective ways to obtain these capacities without
harming the body [5].

After analyzing the information, we can conclude that the scope of BCI used mainly in
medicine is promising. There is a fairly large number of developments, there are ways to achieve
certain goals. At present it is necessary to modify devices and make them easier to use for non-
medical purposes. Thus, despite all the difficulties of implementation, a fairly large number of
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problems, primarily related to the method of obtaining information from the brain and minimizing
the negative effects on the body, the age of neurocomputer interfaces is not so far.
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JJOCTOMHCTBA U HEJIOCTATKA HEHPOUHTEP®ENCOB:
HEPCIIEKTUBBI PABBUTUA

Jlykun [I.H. — crynent, Porozuna U.B. — 1. ¢puJio. H., npodeccop

OI'bOY BO «Aunralickuii rocyiapcTBeHHbIN TexHu4Yeckuil ynusepcurer um. M.1. IlonzyHnosa»
r. bapHayn

PazButue HH(YOPMAIMOHHBIX TEXHOJOTUH IOCTOSHHO MPHUBOAUT K CO3/IaHUIO HOBBIX
METOJIOB B3aUMOJICHCTBUS YEJIOBEKA U KOMIIbIoTepa. M crosb30BaHue TOTO MM MHOTO YCTPOICTBa
BBO/Ia/BbIBOJIa 3aBUCHUT OT yJI0OCTBa €ro HMCIOJb30BaHUSA M IHpeanaraeMoro ¢yHkuuoHaisa. Bo
MHOTMX (WIbMax, Wrpax W KHUTaXx O ONU3KOM OyIymeM YacTo BCTpEYaeTcsl Hujes
HellpouHTepdelcoB — yCTpPONCTB, MPEACTABIAIONIMX BO3MOXHOCTh OOMEHa MH(pOpMaLuel Mexay
MO3TOM M BHEIIHUMH ycTpoiicTBamu. [log TakuMu yCTpoicTBaMHU MOApazyMeBaeTcss OOJBIION
CIEKTp NPUOOPOB: KOMIIBIOTEPBI, IK30CKEJIEThl, HCKYCCTBEHHBIE€ OpIaHbl YYyBCTB, OBITOBbBIE
npubops! u T.1. [Tockonbky 6onee 90% o0bEMa Mo3ra 4enoBeKa 3aHUMAIOT HEHPOCOSTNHEHHS, TO
UX MOYKHO MCIIOJIB30BaTh Ul CO3/IaHUs YCTPOMCTB, yIIpaBIsieMbIX CHUIION MbIciu [3]. B HacTosmee
BpeMs pa3pabOTKa pa3IMYHbIX HEHPOMHTEP(HENCOB SIBISICTCS OYEHb NMEPCIEKTUBHOW, MOCTOSHHO
BeAyTCsl MccienoBarenbckue padotel. Llenb naHHOM paboThl - chOpPMYIHPOBATH MEPCHEKTHBBI
pa3BUTHA HeHpouHTEp(DENcoB U yKa3aTh Ha (JaKTOpbI, MPENATCTBYIOLINE UX pa3paboTKe.

Heiipounrepdelicel pa3pabaThiBaloTCs, IMIaBHBIM 00pa3oM, B pe3ylbTaTe HCCIEIOBaHUIM,
CBS3aHHBIX C IMpOTE€3aMU M JPYTMMH YCTPOWCTBAMH, 3aMEHSIIOIIMMHM MOBPEXAEHHbIE OO
yTpaueHHbIE YacTH Tejla. JTO CBS3aHO C TEM, UYTO OT MCKYCCTBEHHBIX HacTed Tena TpeOyercs,
YTOOBI OHM OBUTH KaK MOXKHO OJI)Ke K CBOMM OuoJjiornueckuM aHanoram. [lomumo ¢dyHKIMOHAIA
KOHEYHOCTEH, OHU JIOJDKHBI OBITh HACTOJBKO K€ OT3BIBUMBBIMH, YIPABICHHE UMH HE JIOJKHO
OTJIMYAThCS OT YNPABICHUS OPUTHHATIAMU, OHO JOJKHO MPOUCXOANUTD 33 CUET CUIIBI MBICIH [4].

Heiipoxommneiorepuslii uatepdeiic (HKM) obecneunBaer npsiMoe B3aUMOACHCTBUE MEXKIY
4eJl0oBEeKOM U KommbioTepoM. PaGoTa HelipouHTepdeiicoB BKIOYaeT B ce0s HECKOJIBKO IIIaroB:
perucrpanusi curHaiga, oOpaboTKa CUTHaia, MaHMUITyJIupoBaHHE IaHHBIMH. OOpaboTKa JaHHBIX
JeNUTCS Ha: TpeaBapUTEIbHYI0 00pabOTKy, oOIpeAeNeHue MapaMeTpoB CUTHaJla U HX
Kinaccuukauuu. MaHuUNyIsAUMs JAQHHBIMH BKJIIOYAeT CIEAYIOIIME JTambl: B3aUMOJEHCTBHE C
KOMITHIOTEPOM M 00paTHyrO CBs3b [1]. DOTW dTambl BaXXHBI, HO YA0OCTBO OSKCIUTyaTallUuH
HeliponHTepdelcoB B MEPBYIO OUepe/lb 3aBUCUT OT CIOco0a perucTpaluy CUrHana, OT yCTpOiCTBa,
KOTOpOoe OyJeT CUMTHIBATh W TepenaBaTh MaHHble Mo3ra. [lo crmocoby mepenaun curnamoB HKU
nenarcs Ha 3 BUJA.

[lepBriii BuA — MHBAa3UBHBIE UHTEPQEINCHI, OHU JEHCTBYIOT 3a CUET BXKUBIIEHUS 3JIEKTPOJIOB
B MO3I, OHM OOECHEeUMBAIOT NPSMYI0O HEHPOHHYIO CBs3b. XOTA 3TOT CHOCOO HMMEET BBICOKYIO
3¢ PEeKTUBHOCTD U YUCTOTY CUTHAJA, OH 00JIajaeT OOJBITUM HeaocTaTKoM. [Ipobiema 3akimodaercs
B TOM, YTO CO BPEMEHEM HEUPOHBI TEPSIOT YYBCTBUTEIBHOCTS [2].
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Bropoii Bua — nmonynHBa3suBHbIE HHTEP(ENHCH Takke TPeOYIOT HEMOCPEICTBEHHOM CBSI3H C
MO3IOM, TOJIBKO B KX CIy4ae 3JEKTPOJbl MPUKPEIUISIOTCS K MOBEPXHOCTU ceporo BemecTra. Kak
BHUJIHO, OCHOBHOW MpoOseMOoil HMHBa3sUBHBIX U mnonyuHBazuBHbIXx HKW sBisiercs mnospexneHue
HEPBHBIX TKAHEU 3JIEKTPOJaMH, BeJlb OHU HE MPOCTO TEPSIOT YYBCTBUTEIBHOCTh, @ OTMUPAIOT. [
pemieHust 3Toi npobiieMsl Tpebyercs: pa3paboTaTh TEXHOJOTHH Pa3beAMHEHUS HEPBHON TKaHU U
ANEKTPOa, KOTOphIe HE OyAYyT MEIIaTh YCTAaHOBIICHUIO CTAOMIBHOTO COeAMHEHNUS [5].

Tperuii BUI Ha3bIBACTCS HEMHBA3UBHBIM. YCTPOMCTBA 3TOr0 THUIIA YCTAHABIMBAIOTCA Ha
rojioBe MeroaoM sJekrpodHienorpammel (O3I0). Takoit crmocob pemaer mnpodieMy IMOTEpH
9yBCTBHUTEIHLHOCTH, HO 00Ja1aeT psiioM apyrux HepocratkoB. Takue HKU crpanator ot cMemeHus
npubopa MO Mepe UCHOIb30BaHUS, OT HEOOXOAMMOCTH OOHOBIISITH MPOBOJALINI Telb U
HEBO3MOKHOCTH TOYHO NPHUKPENUTH IEKTPOJA K HYXKHBIM HelipoHam. M3-3a Bcex 3TuX (akTOpoB
HenHBa3uBHble HKI NOMKHBI yUUTBCS ONPENesaiTh CUTHANIBI KaX/I0I0 KOHKPETHOTO MOJIb30BaTels
[4].

PaccmoTpuM, HemocTaTtku, CBOWCTBeHHBbIE HeckoidbkuM rpynnamMm HKWM. Henocrartok,
CBSI3aHHBIM CO CJOKHOCTBIO HAXOXKJICHHS ONPEACIIEHHOM TIPYIIbl HEMPOHOB CBOWCTBEHEH HE
Toabko HemHBa3uBHBIM HKU, XOTh 1 B MEHbIIIE Mepe, HO OH KacaeTcsi U JABYX JIPYTHX TUMIOB [5].
OTO CBSI3aHO C TEM, YTO KOpa MO3ra IUIOTHO yIlakoBaHa HeWpoHaMu. B ciydae ¢ MHBa3MBHBIMU U
nonynnBazuBHbiIMM  HKW TouHOCTh 3aBHcHT B Oonbliell CcTemeHH OT HeHpoxupypra u
HCIOJIb3YEMBIX JJI HaJEXKHOIO0 KOHTaKTa MaTepuaioB. [lJiss HEMHBA3UBHBIX ke BCE ONUpaeTcs Ha
TOYHOCTH aJITOPUTMOB 00pabOTKU HMH(OPMALIUU, BEIb OHHU, IO CYTH, BOCCTAHABIUBAIOT AKTUBHOCTH
HEHPOHOB M0 AJIEKTPUYECKOMY WMJIM MAarHUTHOMY IIOJIIO, 3Ta 3ajaya MMEET MHOXKECTBO PELIEHUI
[5]. ATpTepHAaTUBHBIM pEIICHUEM sIBIIsIeTCS Tak Ha3zbiBaeMoe «o0yuenue» HKU. Cytp 3aknrouaercs
B TOM, 4TOOBI HEHpOMHTEp]ENc 3aOMUHAN TPYIIBEI MOTOPOB, KOTOPBIE IOJDKHBI paboTaTh MpHU
1oJauye KOMAaH/bl Ha BBIIOJIHEHHUE OIpPEAeNEHHOro nercTBus. Takxke, M3-3a TOro, 4TO MO3I M
HEpBHAasl TKaHb SIBJSIFOTCS XPYNKUMH U YSI3BUMbBIMU JJIsl BHEIIIHETO BO3JEUCTBUS, CII0XKHO CO3/1aTh
HKMW, xotopsiii OyneT B3auMOAEWCTBOBAaTh C CETUATKOM IJ1a3a, B KOTOPOW HaxXoAaTcs S5 CIOEB
HelipoHoB. [loka He Oyner HaiiieH crnoco0 Oosiee 0€30mMacHOr0 COEAMHEHUS C MOJ0O0HBIMU
YyBCTBUTEIbHBIMU TKaHsiMU, BMecTo HKU Oyzaer HamMHOro mepcrnekTHBHEE MCIOIB30BAaTh MHHH-
JUCIUIEH, Mpoeuupy e n3odpaxeHnue Ha ceryarky [S]. Taxoke BakHOU siBisercs mpodiiema
obecneuenns HKU sneprueii. biaro pabora Ml Haliero Tejaa BbIIEISIET dHEPTUIO, KOTOPOI
JIOCTaTOYHO HE TOJBKO JUISI MaJIbIX YCTPOHCTB, HO W JUJISl JIOBOJBHO MPOJABUHYTHIX. Bcé€ uTO
OCTaJIOCh — 3TO HAaWTH 3¢ EeKTHUBHBIE CHOCOOBI MOJYYEHHUS ITHX MOIIHOCTeH Oe3 Bpema s
opranusma [5].

[Ipoananu3upoBaB HHPOpPMAIMIO, MOXHO clenath BbIBOA, uTo cepa HKU sBasercs
MEPCTIEKTUBHON, HaXOs1Iel CBOE MPUMEHEHUE B OCHOBHOM B MeAuIiHe. CyliecTByeT JOCTaTOYHO
OoJsbIIIO€ YMCIIO Pa3paboOTOK, €CTh BBIPAOOTaHHBIE CHOCOOBI JTOCTMIKEHUS TeX WJINM MHBIX LeJeH,
TpeOyercst nopaboTaTth YCTpOMCTBA JUIsl TOro, YyTOObl MX OBUIO JIETKO HCIOJIb30BAaTh Jaxe 3a
npeneIaMu MeIUIMHBL. TakuM 00pazoM, HECMOTPsI Ha BCE CIIOKHOCTH pealiu3allii, Ha JOCTaTOYHO
0OJBIIIOE KOJUYECTBO IMpoOJeM, B TMEPBYIO OUYEpeIb CBSA3aHHBIX CO CIOCOOOM TMOTy4YeHUS
uH(pOpMallUd OT MO3ra W CBEJEHHEM K MUHUMYMY HETaTHBHBIX BIUSHUN Ha OPraHU3M, BeEK
HEHPOKOMITBIOTEPHBIX UHTEP(PEICOB HE TaK YK U NalEK.
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GROWING DANGER OF PHISHING AS A VARIETY OF CYBERCRIMES
Nesterov D.Y .- student, Rogozina 1.V. — professor of philological sciences

Altai State Technical University after 1.1.Polzunov
Barnaul

Phishing is the process of mass or individual sending messages with links to phishing
websites [1]. Phishing websites are the websites imitating bank sites, social network sites, payment
system sites, etc. Cisco experts distinguish between three main kinds of phishing cyberattacks:
classical phishing, harpooning and farming [1].

Phishing proper or classical phishing — a user receives an e-mail, or a text message, more
rarely a personal message on a social network with some attractive heading, for example, “To
unlock your bank account click on the link...” etc. The letter contains a link to a phishing site,
which urges the user to enter their username and password (or bank card number and pin code in
case of imitation of the bank site) for any false reason. The message contains a link to the phishing
site which insists on entering the user’s login and password (or the number of his bank card and
CVV-code in case of imitating a bank site) for some fake reason. If a user inserts his or her data,
fraudsters receive it and use it to get access to personal data, confidential information and bank
accounts. Sending usually has a mass character and messages are sent to hundreds or thousands of
users with the prospect that at least a small number of people will be deceived.

Harpooning is a kind of phishing when the attack is aimed at a certain group of people, more
often at a company’s employees. Before the attack scammers collect the data about the would-be
victims they very carefully choose a narrow circle of most vulnerable people. It is important
because sending a scam message to a cyber security specialist, for example, may ruin their cyber
attack as he can warn the rest of the staff. After collecting the data rather convincing and more
carefully made phishing sites are created and a suitable moment for a cyber attack is set. A special
kind of harpooning which is worth mentioning is “whale hunting”. This type of harpooning is
targeted at certain people occupying positions of higher standing in victim companies. As a rule, its
preparation is more thorough and may include elements extremely complicated in use, up to spy-
trainees who get a job at the victim company to extract maximum information using access to
corporate data.

Farming is a type of phishing which combines social engineering and hackers’ classical
methods. If a user goes to the link given in a suspicious message, virus software is installed on his
computer or smartphone that at the user’s attempt to open, for example, a bank site will always
open a phishing copy of the site, which increases fraudsters’ chances for success even though the
user qualification may be sufficiently high.

The damage caused by phishing is rather serious and is growing every year. In contrast to
classical hacker techniques fighting phishing with technical methods is extremely difficult,
personnel training is quite laborious because hackers are constantly inventing more and more
sophisticated ways to deceive users. For example, one of the most notorious events has been
hacking postal accounts of high-ranking officials and politicians in the United States. The following
is the statistics of phishing cases taken from the Kaspersky Lab website: “In 2018, 482,465,211
Anti-Phishing system alerts were detected on the computers of users of Kaspersky Lab products
when attempting to go onto phishing sites; this is 236,233,566 more than in 2017. In total, 18.32%
of our users were attacked” [2].

The main feature of modern phishing as a type of cyber attack involves a flexible use of
various information channels [3]. Earlier phishing cyber attacks were mainly targeted at banks and
other financial organizations, in 2018 there were many cases of attacks on educational institutions
and even on scientific organizations. For example, in the UK, hackers stole secret documents from a
nuclear power plant using spam and phishing [3]. In addition, there was a surge in damage during
sales, when fake websites of large retail chains lured users with huge discounts. The number of
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scam cyber attacks on users going on vacation has increased. Many users give money to fraudsters,
trying to book tickets or book accommodation on fake websites [4]. Similarly with info guides - the
release of a new Iphone model has spawned many fake websites offering to pre-order at a bargain
price. In general, in 2018, phishing remained one of the main types of cyber attacks. According to
Kaspersky Lab, more than 18% of users encountered phishing [3], which caused great material
damage.

Fighting phishing is difficult because fraudsters exploit human emotions such as fear (“To
unlock your bank account, click on the link ...”) and greed (‘“Pre-order a new Iphone with a 60%
discount ...”). Many companies try t0 protect their clients by making authorization more complex.
For example, The Bank Of America website offers users to choose an image and enter their account
data only if they see a certain image [5][6]. PayPal always addresses their clients using their full
name and surname in e-mails. But users still continue to enter their data, even if they don’t see the
image or receive fake e-mails like “Hello, dear PayPal client”. At present there are several methods
of protection from phishing:

e searching and blocking phishing web-sites;

e using more efficient filtration of e-mails;
requiring double-step authorization;
requiring additional confirmation of user logins from new IP-addresses;
teaching companies’ staff how to recognize phishing;
placing fraud warnings on websites of big shops, airplane tickets aggregators, booking
services, social networks, banks, etc.

This list continues to grow, as cyber security experts are coming up with new ways to
protect against phishing. However, technical methods alone are not effective enough, since phishing
targets the most vulnerable users and uses social engineering. At the moment, the most promising
idea for protecting users is the creation of intelligent anti-phishing systems that can recognize
phishing sites and messages. In addition, the development of special plug-ins to protect users is
promising, since such plug-ins will not allow users to enter their data anywhere other than on the
right websites.
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PACTYIIASA YI'PO3A ®UIIIUHI A KAK BUJIA KUBEPIIPECTYILJIEHUI
Hecrepos /I.1O. — crynent, Poro3zuna U.B. — 1. ¢puito. H., npodeccop

®I'bOY BO «Anralickuii rocy1apCcTBEHHbIN TeXHUYECKUN yHUBepcuTeT M. M.1. IlonsyHnoBa»
bapnayn

@Gunmnr — (anrn. phishing) — mpormecc MaccoBoil WM WHAWBUAYAJIbHOW pPACCHUTKH
AJIEKTPOHHBIX COOOIIEHUH CO CChUIKaMM Ha (pUIIMHTOBbIE callThI[1]. DUIIMHTOBBIE CaliTHl — CAMTHI,
MMUTHUPYIOLINE CAaThl OaHKOB, COLMATIBHBIX CETeH, MIaTEXHbIX cucteM U T.1. Crneunanuctsl Cisco
BBIJICJIAIOT TPU OCHOBHBIX BUA (PUIIMHTOBBIX KuOepartak[1].

OumuHT ¢ 00MaHOM (KJTACCHYECKU) — TIOJIb30BATENI0 HA JJICKTPOHHBIN aJipec, peke B
JMYHBIX COOOIIEHUSX B COLMAIBHBIX CeTIX WiM B SMS, NpUXOIUT NHUCBMO € KaKUM-JIHOO
MIPUBJIEKAIONIMM BHUMaHHUE 3arojloBKOM, Hampumep, «UtoObl pa30ioKupoBaTh Ball OaHKOBCKUMN
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cuéT meperauTe MO CChUIKE...» M T.JA. B mucbme comepkHTCs CCbUIKa Ha (DUIIMHTOBBIA CailT,
KOTOPBI HACTOATEJIIBHO IPOCUT IIOJb30BATENs BBECTH CBOM JIOTMH M Mapoib (WM HOMEp
OAHKOBCKOW KapThl M MIMH-KOJ] B CJIy4ae UMUTAIIMU caiiTa 0aHKa) 1O KAaKOH-TMO0 JTOKHOW MPUIHHE.
Ecnu nosnp3oBarens BBOAMT CBOM JaHHbBIE, TO MX IOJYYalOT MOUIEHHUKH U HCIOJB3YIOT IS
MOJTy4YeHHUs JOCTYNa K MEePCOHAIBHBIM JaHHBIM, KOH(PHUICHIMATHHON HH(pOpMAIMA U OAHKOBCKUM
cuetaM. Pacchlika yaie BCero HOCUT MAacCOBBIN XapaKTep U MUCbMa OTHPABIISIFOTCA COTHSM ThICSIY
MOJIb30BaTENICH, B HAJICK/E, YTO XOTs OBl HEOObIIAS YACTh MOAACTCS OOMaHYy.

'apnyHMHr — pa3HOBUJIHOCTh (UINMHIA, HpPU KOTOPOM OCYIIECTBISAETCS aTaka Ha
KOHKPETHYIO TPYIIy JIOJICH, Yalle BCEro COTPYIHHKOB Kakoi-mubo kommanuu. Ilepen artaxoit
MOIICHHUKH THIATEJIbHO COOMpAIOT JaHHbIE O JKEepTBaX, BBIOMPAIOT Y3KUH Kpyr Hauboiee
YS3BUMBIX JIMI, TaK KaK OTIpaBKa MOILIEHHUYECKOIO IHMCbMa, HAIpUMEp, CIELUAIMUCTY I10
K1OepOe3011acHOCTH KOMIIAaHUH, MOXKET COPBATh KNOEpaTaKy, IOCKOJIbKY OH CMOKET MPpelylpeInuTh
OCTAJIHBIX COTpYAHHUKOB. Ilocie cOopa MaHHBIX CO3JAIOTCS JOBOJILHO yOenuTenbHbIe, Oolee
TIIATEJIBHO CJIeJIaHHbIe (PUIIMHIOBBIE CAalThl U BBIOUpPAETCS MOAXOIAIINNA MOMEHT ISl KHOEepaTakH.
OTnenbHO CTOUMT OTMETHTh PAa3HOBHIHOCThH JAHHOTO BUA (DUIIMHTA — «OXOTa HA KUTOBY». DTO BH]
rapIyHUHra, HANpPaBICHHbIM Ha KOHKPETHBIX JIIOJEH, 3aHMMAIOLIUX BBICOKHE JOJKHOCTH B
KOMIIaHUsAX-KepTBax. Kak mpaBuio, nmoaroroBka kK Hemy OoJiee TIHIATEIbHA U MOXKET BKIIIOYATh
KpailHe CIIO)KHbIE€ B HCIOJIHEHUM 3JIEMEHTHI, BIUIOTb JO CTaXEPOB-LIMHMOHOB, KOTOpHIE
yCTpaMBalOTCsA Ha pabOTy B KOMITAHUIO-)KEPTBY M MBITAIOTCS HM3BJICYh MAKCHMyM HH(OpMaIu,
HOJIb3YSICh JOCTYIIOM K KOPITOPATUBHBIM JaHHBIM.

@apMuHT — B (PHUIINHTA, COUCTAOIININ COIMATIBHYI0 HHXECHEPHIO U O0Jiee KIIaCCHIECKUe
MeToAbl XakepoB. Eciu monp3oBaTenb NepexoauT MO CChUIKE B MOJO3PUTENBHOM MUChME, Ha €ro
KOMIIBIOTEp MM cMapT(oH ycraHaBiuBaercs: BupycHoe I[1O, KOTOpoe Hpu MOIBITKE OTKPHITH,
Hanpumep, caifiT 0aHka OyJeT OTKpbIBaTh B Opay3epe ero (pUIIMHIOBYIO KOMMIO, YTO YBEIUYHUBACT
LIaHCHI Ha YCII€X MOILIEHHUKOB, 1a)Ke€ MPU JOCTATOYHOM YPOBHE IPAaMOTHOCTH OJIb30BATEINSL.

VYiep0 oT QUIIMHra JOBOJBHO BBICOK M C KaXKIbIM T'OJOM PACTET, TaK KaK B OTIMYUE OT
KJIACCUYECKHUX XaKEPCKUX METOJUK, O00ppOy ¢ (UIIMHIOM KpailHE TPYAHO BECTU TEXHUYECKUMU
METOAaMH, a 00y4YeHHUe MepcoHala JOBOJIBHO TPYIOEMKO M XaKephl IIOCTOSHHO MPHIYMbIBAIOT BCE
Oosee u Oosiee M3OIIPEHHBIE CIOCOOBI OOMaHyTh MOJb30Baresei. Hampumep, oqHUM M3 caMBIX
IPOMKHX CTaJl B3JIOM ITOYTOBBIX AKKayHTOB BBICOKOIOCTABJICHHBIX YMHOBHUKOB M IOJHUTHUKOB B
CHLIA. Jlanee mnpuBOAMUTCA CTaTHCTUKA ciy4aeB (uiumHra, B3sitas c caidta JlaGopaTopuu
Kacnepckoro: «B 2018 rogy Ha KoMIbloTepax Iojib3oBarenell MpoaykToB «JlaGopatopun
Kacnepckoro» 0bu10 3adukcupoBano 482 465 211 cpabarbiBaHul cUCTEMBl «AHTHU(QUIIMHTY MIPU
MOTBITKAX Mepexo/ia Ha (PUIIMHTOBbBIE CalThl; 3TO Ha 236 233 566 Oonbiue, uem B 2017 roxy. Beero
ObLT0 aTakoBaHo 18,32% Hammx moJyib3oBaTenei»[2].

I'maBHast 0cOOEHHOCTh COBPEMEHHOr0 (DUIIMHIA KaK BHJA KHOepaTaku COCTOUT B TMOKOM
WCIIOIB30BaHUM pa3nuuHbiX HWHGonoBoaoB [3]. Ecim pasbiie ¢GUIIMHTOBBIM KuOepaTakam
MOJIBEPrajluCh B OCHOBHOM OaHKM M Ipoune (hprHaHCOBBIE opraHu3anuu, To 3a 2018 rox orMeyeHo
MHO’KECTBO CJIy4yaeB aTak Ha yuyeOHbIE 3aBEJCHUS U JJa)kKe Ha Hay4yHble opranuszanuu. Hanpumep, B
BenukoOputanuu ¢ MomoIIblo cnaMa W (UIIMHra Xakepbl MOXUTHIM CEKPETHbIE JOKYMEHTHI C
aToMHOM 3ekTpoctaniuu|3].Kpome Toro, ormeueH BeIwieck yiiepOa BO BpeMs pacipoiax, Koria
MOJJIENBHBIE CAUTHI KPYITHBIX TOPrOBBIX CETEH 3aMAHMBAJIM M0JIb30BATEIEH OTPOMHBIMU CKHUIKAMHU.
VYBenuuniIoch KOJIMYECTBO KHMOEpaTak MOIIEHHUKOB Ha IOJIb30BaTeliell, KOTOpble COOMparoTCs B
oTIycK. MHOECTBO MOJIb30BaTeNeH OTIAIOT JEHbI'M MOIIEHHUKAM, MBITAasACh 3aKa3aTh OWJIETHI UITH
3a0pOHUPOBATH KUJIbE Ha TOIIEIBHBIX caiTax [4]. AHaTOrMYHO W C WH()OMOBOAAMH — BBIXOM
HOBOM Mozenu Iphone mopoami MHOXECTBO MOAJENBHBIX CAaWTOB, MpPEAJAralolINX CHEeNaTh
npeA3aka3 1mo BeIroAHOU 1eHe. B memom, B 2018 1. ¢GUIIUHT ocTaBaCsl OTHUM W3 OCHOBHBIX BHJIOB
kubepatak. CormacHo nanHbIM JlaGoparopuum Kacnepckoro, Oonee 18%  momb3oBareneit
CTOJIKHYJUCH C (UITUHTOM [3], 4TO HaHECIIO OOJIBIION MaTepUaTbHBIN yIepo.

bopbba ¢ (uIIMHIOM 3aTpyAHUTENIbHA, MOCKOJIBKY MOILIEHHHUKH OSKCILTyaTHPYIOT TaKue
YeJI0BeUeCKe MOINH Kak cTpax («UToObl pa30iokupoBaTh Ball OAHKOBCKUN CUET MEPEUIUTe IO
CCBUIKE...») U kanHocth («IlIpemzaka3 HoBoro Iphone co ckuakoii 60%...»). MHOTHE KOMIIAaHUU
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MBITAIOTCA 3AIIUTUTh KJIIMEHTOB JOTOJHUTEIBHBIMH YCIOXKHEHUSIMU aBTOpu3anuu. Hanpumep, caidt
The Bank Of America mpemaraeT moib30BaTeI0 BBHIOpPATh M300paXKCHHE M BBOIUTH JaHHBIC
CBOET0 aKKayHTa, TOJIBKO €CIIM OH BHIUT 3TO M300pakeHHe B popMe AJisi BBOJA JIOTHHA U MApOJIs
[5]. PayPal Bcerma oOpamaercs K KJIMEHTaM 10 UMEHU B CBOMX CIY)KeOHBIX nmucbmax. Ho, kak
MOKA3bIBACT MPAKTHKA, MOJb30BATENIM YIIOPHO MPOAOIKAIOT BBOJAUTH CBOU JaHHBIC, JaXKe HE BHUJS
n3ob0pakeHue [6] um momywas HexapakTepHele mig  PayPal mmcema ¢ dopmynmpoBkoit
«3ApaBCTBYITE, TOPOTOM KIMEHT».

B 1enoM, MOXKHO BBIACIUTH CIEAYIOIINE METOIbI OOPHOBI C (PUILIUHTOM:

o (unbTpanus GUITUHTOBOI PACCHIIKM B TOYTOBBIX CEPBUCAX;

® T[OHMCK U OJOKMPOBKA (DUITMHTOBBIX CATOB;

e Byx(akTOopHas ayTeHTU(DHUKAIINS,;

e TpeOoBaHUE JOMOJHUTEILHOTO MOATBEPKACHUS IPU aBTOpHU3aluu ¢ HOBoro [P-anpeca;

e MaccoBO€ 00y4YeHHE COTPYTHUKOB KOMIAHUI pacrio3HaBaHUIO (DUIIIMHTA;

® MpEeAyNpekIACHUs O BO3MOXKHOCTH MOUICHHMYECTBA Ha cCalTaxX KPYIMHBIX Mara3uHOB,
arrperaToposB, MMOKYIKU aBUaOUIIETOB, OpOHUPOBAHUS OTENEH U T.J.

OTOT CHHCOK TMPOJOJKACT IOIMOJMHATHCS, TaK KaK AKCHEPThl MO KuOepOe30macHoCTH
KKl JICHb MPHUIYMbBIBAIOT HOBBIE CIIOCOOBI 3aIIUTHI OT QuiuHTa. Tem He MeHee, TEXHUYECKUe
METOABl caMu 1o cebe He aoctaToyHo 3((eKTHBHBI, TaKk Kak (UIIMHT HANpaBICH HA CaMBIX
ySI3BUMBIX TI0JIb30BaTENell U MCHONB3YEeT COLHUANIbHYI0 MH)KeHepuio. Ha naHHBI MOMEHT camas
NEePCIEeKTUBHAs UJes JUId 3allUThl I0JIb30BAaTENel — 3TO CO3/laHHE MHTEUIEKTYaJbHbIX
AHTU(UIIUHTOBBIX CHUCTEM, KOTOPBIE CMOTYT pPAclO3HaBaTh (DUIIMHTOBBIE CAHTBI M COOOILEHUS.
Kpome Toro, mepcrnekTHBHON SBISETCS W pa3padOTKa CIEUHUATbHBIX IUIAarMHOB IS 3aIUThI
«CBOUX» TOJIb30BATENCH, MOCKOIbKY TaKHe IUIaruHbl He OyayT aBaTh UM BBOJIUTH CBOM JAaHHBIE
rae-1100 KpoMe HacTOSIIEro caiTa.
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ANALYSIS OF ANTIVIRUS EFFECTIVENESS TO RESIST MODERN MALWARE
Prikhodko P.S. — student, Larina T.A. — associate professor
Altai State Technical University after 1. 1. Polzunov

We are living in a digital age. Computers are breaking in all spheres of human’s activities.
Every company places its information on web site. Banks store information about their clients’
accounts. Shops keep sales reports in their data base, teachers use computers to demonstrate
multimedia during the lessons. No need to say that all users want their data to be reliably secured.
It is quite obvious that if there is a need to protect confidential information, it is most likely that
there is a desire to get hold of it. As a result, a big software group which can be used to hack PCs
has been developed. To fight this group of dangerous and harmful viruses a great number of
antivirus programs performing the policemen’s duties have been launched.

The article is aimed both to examine some “successful” harmful software (malware) and to
find out whether antivirus programs manage to “catch up” with virus groups.
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Computer viruses (malware) are identified as software, which makes it possible to get access
to users’ data so that to control the victims’ data base. Depending on the purposes and objectives as
well as its distinctive features malware falls into different categories:

1) Malware which erases the source code. It embodies parasites which add themselves into
executable files; rewriters, which rewrite executable file and make it unrecoverable; satellites which
represent a separate file.

2) Malware which damages operation systems (Windows, Linux, UNIX, Android, etc.).

3) Malware which uses certain technologies (polymorphic, stels, rootkit).

4) Malware which applies a specific language used to create viruses (Assembler, High
Level Languages, scripts)

5) Malware which causes additional damage (backdoors, key loggers, spies, botnets, etc.)

Like their biological predecessors computer viruses spread by means of copying their own
code (body), intrude into source files of other programs and create their own copies. Virus is not
merely a program. It can be any information, which uses other programs’ vulnerability. As soon as
viruses have spread, they sleep for a while and then after the infected program has been launched,
viruses start breaking the user’s system.

Let’s take ILOVEYOU virus as an example. It spreads as a script which has created the
copy of its own to be sent via email to all mail contacts in Microsoft Outlook. What is more, it
rewrites files with special extension to make them unrecoverable. Its damage estimates 10 — 15
billion dollars. It is a leader of top damageable viruses.

Viruses can also encrypt all files in file system to make them unreadable. To decrypt the
files the virus forces the user to pay a certain sum of money. After the money has been received, the
virus sets out on an internet journey to other computers.

To resist and fight malware antivirus programs have been developed. Their aim is to identify
and capture viruses as well as to recover infected files. Antivirus programs are based on 3 groups of
detecting methods which comprise the following techniques:

Signature scanning, i.e. searching unique bytes sequences, characteristic of various viruses.
Signatures, which analyze file system and search suspicious files, are put in data base generated by
a great number of users. As a result, after one version of virus has been captured and virus
signature data base has been updated all users will be protected.

Integrity control is based on the fact that any unpredictable and unreasonable change that
affects users’ data base is considered a suspicions event. The control is implemented by means of
calculating control sums, which are constantly compared with those available. If the sums appear to
have changed, the integrity is violated and the virus is captured. This technique is more efficient
than signature scanning because sum calculation is much faster than a search for unique bytes
sequences.

Suspicious command checking. Program will be considered suspicious, if it edits every file
in a file system when forming a hard drive. If antivirus program finds such a command, the program
adds it in the list of suspects and antivirus examines it more carefully.

Program execution tracking, i.e. catching virus “red handed”. A lot of viruses perform in a
protected environment called sandbox from which it is hard to damage the system. If antivirus finds
any violation this program is declared malware.

The main weakness of antivirus is the fact that it uses the viruses which have already been
identified. The only way to find out whether the program is harmful is to compare it with the
malware which has been detected and then evaluate the amount of harm it can bring.
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Figure 1 — Virus detection between first and last run

Research carried out by the analytic company “Imperva” indicated that 97% of antivirus
programs proved effective. On the other hand, 95% of identified viruses are not used any more [1].
This fact has aroused the need to considerably protect data base security. In pursuing this aim
scientists made use of a new virus which has not been added in antivirus data bases yet and has non-
trivial algorithm. The results have mind-blown the scientists. Only 5% malware programs were
rated “viruses”.

Time is a crucial point in detecting and adding virus in all data bases.Until just before the
virus has been detected and added in the antivirus data bases it performs as a powerful weapon,
which cannot be brought to a stop. But if only one user can search it out and send reports about it,
the virus’s time runs out. Detecting time can vary from two weeks to one year. But even one week
is enough for the virus to cause serious damage and infect a lot of computers. Besides, highly
effective antivirus can “cry wolf” i.e. give false alert. As a result, users start ignoring antivirus
messages. This leads to diminution of computer security.
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Figure 2 — Number of weeks required to identify an infected file not identified in first run by the
most popular antiviruses [1,9]

All things considered we can come to the conclusion that nowadays, antivirus has achieved
a great success in identifying, capturing and fighting malware. 95% of viruses’ attacks are blocked.
Basically this justifies a blanket protection and guarantees that users’ data will not be attacked by
identified viruses. However, potential threats remain unblocked, since the rate of protection against
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new viruses is still very low. Thus, antivirus efficiency against modern cyber attacks is very small.
So the answer to the question whether antivirus programs manage to catch up with malware is
rather “No” that “Yes”. On the other hand it is due to antivirus groups’ efforts that the amount of
inefficient malware has considerably increased.
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AHAJIN3 DOPEKTUBHOCTHU AHTUBUPYCHbBIX PASPABOTOK B 3AIIIUTE
OT COBPEMEHHBbIX BUPYCHBIX ITPOI'PAMM

IIpuxoabko II.C. — crynent, Jlapuna T.A. — K.IL.H., JOLEeHT

OI'bOY BO «Aunralickuii rocyiapcTBeHHbIN TexHU4Yeckuil ynusepcuretr um. M.1. IlonzyHnosa»
bapnayn

MBpl KHMBEM B BeK MH()OPMAIIMOHHBIX TEXHOJIOIUN. VIHTEepHET NPOHUK BO BCe Cdephl Halleh
xu3Hu. Ilpennmpusitusi, yupexaeHus U  OpraHu3aldd  pa3MeularoT MHQPOpMAalUI0  Ha
MHOTI'OYHMCIICHHBIX calTax. baHKM OCYyIIECTBISAIOT  BCEBO3MOXHbBIE (DMHAHCOBBIE OIEpalllU B
pexxuMe oHnaiiH. ToproBble LEHTPbl BEAYT Y4YeT TOBAapOB C HCIOJb30BAHHUEM Pa3IUYHbBIX
KOMMYHHUKaTHBHbIX ceTeil. B 00pa3oBarTe/lbHBIX YUYPEKICHHUSX MPENOAAaBATENN HCIOJIb3YIOT
KOMIIBIOTEPBI /Il MYJIbTHUMEIUNHBIX JeMOHCTpaluil. EcTecTBEHHO, M0JIb30BaTEIN HMHTEPHETA
3aMHTEPECOBAHbl B HAJIEXKHOCTU XPAaHEHMs CBOMX JaHHBIX. Ho, ecii OHM XOTAT 3allUTUTH CBOU
JaHHbIE, TO BCErJa HaWIyTCs KENalolUue ATH JaHHBIE 3alloJy4uTh. B pesynbTare, BbIIEIMIACH
1enasi KaTeropyusi KOMIBIOTEPHBIX MPOTrpamMM, KOTOpas IOJyduia Ha3zBaHue «BpenoHocHoe [1O»
WU BUPYCHL. [ TOro 4toObl 00€30MacuTh MOJIb30BATENECH, OBUIM M300pPETEHBI CBOETO pOjia
MOJINLENCKNE — aHTUBUPYCHBIE IPOTPaAMMBI.

B nmanHON craThe MBI paccCMOTpUM «yclexu» B pa3paboTke BpemoHocHoro I10, a takxke
MIOMBITAEMCS] OTBETUTH Ha BOIIPOC: “YCNEBAIOT JIN aHTUBUPYCHBIE IIPOIPaMMBI 3a BUpycaMu?”’

Kowmnerotepuslii  Bupyc — 310 BpenoHocHoe IIO, koTropoe MO3BONSIET MOTYyYUTh
HECaHKLIMOHUPOBAHHBIN JOCTYI K JAHHBIM I10JIb30BaTENs C LIEIbI0 BBIMOIAaTeIbCTBA WU IOPYH,
YCTAaHOBUTH KOHTPOJIb HAJl KOMIBIOTEPOM MOTEPHEBLIETO U MCIIOIb30BaTh €r0 B CBOMX LENsIX. B
HACTOAIIEE BpeMs, KOTJla BOZHUK aKHUOTaX, CBA3aHHBIN C KPUITO BAJIIOTON BBIJEIINIIACH €LIE OJIHA
rpynna BUPYyCOB — BUPYChl MaiiHepbl. B 3aBUCMMOCTH OT TOro, C Kakoil LIE€JIbI0 MCHOIb3YHOTCS
BUPYCBl, M (YHKIMI, KOTOpbIE OHHU BBIIOJHIIOT, MOKHO BBIIEIUTh HECKOJIBKO KaTeropui
BPEIOHOCHBIX MTPOTPAMM:

1. ®aitoBble BUPYCHI, KOTOPHIE MOPAKAIOT UCXOAHBIN KOA. K TaKOBBIM OTHOCATCS:

a) Mapa3uTUPYIOIINE, KOTOpbIe JOOABISAIOT ce0sl B HCIOIHAEMBIN (aiii;

0) mepe3anuchIBaloIIre, KOTOpble HEBOCCTAHOBUMO MOPTSAT 3apa)KeHHBIN (aili;

B) CIIYTHUKHU, KOTOPBIE UAYT OTAEIbHBIM (ailiom.

2. BpenoHOCHBIE MPOrpaMMBbl, KOTOpPBIE MOPAXaIOT omnepanroHHbie cuctembl (Windows,
Linux, Android u mp.)

B 3aBuCHMMOCTH OT UCIIOIB3YEMBIX TEXHOJIOTUH BBIIEISIFOT TAKUE TPYIIIBI BUPYCOB, KaK:

1. IlonmumopHbIe, cTeNIC-BUPYCHI U PYTKUTHI.
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2. I'pynmiel BUPYCOB, KOTOPbIE 0OBEIUHSIET SA3BIK, HA KOTOPOM OHM Hamucanbl: Assembler,
BBICOKOYPOBHEBBIE, CLICHAPHBIE.

3. Bupychl, Hecymue IOMOJHUTEIbHYIO BPEIOHOCHYIO (YHKIHMOHAIBHOCTH: O3KIOPHI,
KEWJI0rTepsbl, IMIMUOHbI, OOTHETHI U M.

MexaHu3M 3apakeHHsl KOMIIBIOTEPHBIE BHUPYCHl YHACJIEIOBAIM Yy CBOMX IPEAKOB —
Ouosiornyeckux BUpPYcOB. Bupyc pacmnpocTpansercs, KOmupysi CBOE€ Telo M olecrneuuBasl ero
ucnoinaenue. OH MOXET BHEAPATh ce0s B MUCXOMHBIA KOJI APYrHX MPOrpaMM U CO3/1aBaThb CBOU
Konuu. Bupyc — 310 He TosibkO mporpamma. Ero posnb MoOKET BBINOJIHATH Jt00ast nHGpopManus,
KOTOpasi MCIOJIb3YeT YA3BMMOCTH B aJropuTMax Apyrux mporpamm. Ilocie cBoero BHeIpeHus,
BUPYC HaXOIHUTCS B CIITYKE /10 TOTO MOMEHTA, [TOKa 3apakeHHasi mporpamma He OyeT 3amyIieHa.

Jnst  HarnsgHOCTH  paccMoTpuM, Kak aeiictByer Bupyc ILOVEYOU. Drtor BuHpyC
pacrpoCTpaHsIICS B KaUeCTBE CKPUIITA, KOTOPHII BOCCO3/aBall KOIUIO caMoro ce0s M pacchlial ee
0 JJIEKTPOHHOI mouTe BceM KoHTaktam B MicrosoftOutlook. Taxxe oH mepe3anuchiBai Gailibl ¢
OTIpEJICIEHHBIM PACHIMPEHUEM TaK, YTOOBl MX MOCJIE STOr0 HEBO3MOXHO OBUIO BOCCTAHOBHTb.
IIpennonaraemslil ymep06, KOTOPbI BUPYC HaHEC SKOHOMMKE, COCTaBUII OT AECATH 1O MATHAALATH
muwrapaoB  jpoiutapoB CIHA. Jlake cerogHss 3TOT BUPYC BO3IVIABISIET CIIMCOK CaMBIX
BPEJIOHOCHBIX BUPYCOB.

Bupyc cnocoGeH He TOJIBKO MPOM3BOIUTH pa3pymIUTENbHBIA 3(dekr. OH Takke MOXET
mudpoBatk Bce (aiiabl B cucTeMe, YTOObI UX HEBO3MOXKHO OBLIO MPOUYUTATH, a Ul JACIIU(PPOBKU
TpeOOBaTh BBIKYN B pa3Mmepe N-oif cymmbl. Kak TONBKO MOJB30BaTelh OTKYIACTCSA, BHPYC
AemndpyeT AaHHbIE U OTIPABIISIETCS Yepe3 UHTEPHET K JPYroMy I0JIb30BaTelIoO.

Jnist TOro 4To0Bl MPOTUBOCTOSTH BHPYCaM, ObUIH M300pETEHBI AaHTHBHPYCHBIE TIPOTPAMMBIL,
KOTOpbIE B TEOPUHM JOJDKHBI YMETh ONpEAENsATh M HaxoAuTh BpegoHocHoe [1O, a mnortom
BOCCTaHABIIMBATh 3apakeHHbIC (ainbl. JlelicTBUe aHTUBUPYCHBIX MporpamMMm Oasupyercs Ha
HCIOJIb30BAHUU TPEX OCHOBHBIX METOJIOB:

* aHAIU3 COACPKUMOTO (paiiiioB;

* OTCJEKUBaHHE MOBEICHHS IPOrpaMM IIPU UX BBINOJIHEHUH;

* periiaMeHTanus mopsIKka paboTsl ¢ (paiiraMu U MPOrpaMMaMHU.

[Ipumensiercs Takxe psJi TEXHOJIOTHH:

* CKaHUpPOBaHHE CUTHATYD, KOTOpOe npernonaraet TIOUCK YHUKAJIBHBIX
nocseoBaTenbHOCTEN OalT-KO/1a, XapaKTEPHBIX JUIsSl Pa3InYHbIX BUPYCOB;

* KOHTPOJIb IEJIOCTHOCTH;

* CKaHUPOBaHME MOJO3PUTEIbHBIX KOMaHI;

* OTCJIEKUBAHHE U 3aXBaT BHUPYCa «HA MECTE MPECTYTUICHUS.

I'maBHBIM CJ1a0BIM MECTOM aHTHUBHUPYCHBIX IPOTpaMM SIBISIETCS TO, UYTO BCE OHH
UCTIOJNB3YIOT TOJBKO YK€ M3BECTHBIC BUPYCHL. TO €CTh JUIsl TOTO YTOOBI OMPEACTUTh SIBISETCS JIU
nporpaMMa BPEJOHOCHOM, aHTUBHUPYC, (PaKTUUYECKH, CPAaBHHBAET €€ CO BCEMH JPYTUMH, paHee
HaliICHHBIMH BHpYCaMH, M B 3aBUCHMOCTH OT TIIPOLIEHTAa COBIAJACHHUN OIpPEIeNsieT CTEIeHb
BpenonocHoctu [10.

AmnanmuTiueckas KoMnaHus Impreva mposena uccieqoBaHUS, KOTOPbIE OBLIM HAIPaBJICHBI
Ha BBIABJIEHUE CTeNeHU 3(P(PEeKTHUBHOCTH COBPEMEHHBIX AHTUBUPYCHBIX pa3paboOTOK. Pe3ynbTaThl
UCCIIEIOBaHMs TIOKa3aiu, 4yTo 3(hPpeKTUBHOCTH 0TiI0Ba 3510BpeHoro [10 u3 uncna yxe HallIeHHOTO
U BHECEHHOTO B 0a3y oka3anachk paBHa 97%. Ho BMecTe B TeM, Opa3uTENbHBIM OKa3aucs TOT (axT,
gTo okoyI0 95% BpemonocHoro I[1O, mcmonb3yemMoro yisi MPOBEACHUS BUPYCHBIX aTak, YXKe He
ucnonb3yercst [1]. BaxkHedmum crtan BOINPOC 3allUTHl OT pealibHO ACHCTBYIOUIMX BUPYCHBIX
nporpaMM. Jljist 3Toro ObUIM OTOOpPaHbI HOBEWIIINE BUPYCHI, KOTOPHIE €llle He ObUIM BHECEHBI B 0a3bl
JAHHBIX U UMENU HETPUBHMAJIBbHBIN anroputM. Pe3ynbTaThl OKa3anuch MIaYeBHBIMH — TOJIBKO 5 %
mporpamm OBLIIO OTIpeesieHo Kak BpeaonocHoe [10.
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Antiviruses

Pucynox 1 — Bpems Mmexay nepBbIM U BTOPBIM OOHapyxeHueM Bupyca [1, 9]

«VHKyOalMOHHBIH» MEPUOJ, T.€. BPeMs, KOTOpoe TpedyeTcs i TOro, YTOObl ONpPEeNuTh
BUPYC W BHECTH €ro BO Bce 0a3bl JaHHBIX, MMEET KII0YEBOE 3HAYCHHE. 3a 3TOT CPOK, KOTOPBIH
MOJKET JUIMTbCA OT JBYX HEJIEeNb /0 T0/a, KOMIIBIOTEPHOH CHCTEME I0JIb30BaTelsi MOXKET ObITh
HAHECEH CYIIECTBEHHBIH ypoH. HemanoBaxHyO poiib Urpaer u TOT (aKT, YTO AHTUBUPYCHBIE
IIPOrpaMMbl C BBICOKMM IIPOLIEHTOM OOHAapy)KEHUH BHMPYCOB, IOKa3bIBAIOT BBICOKHM HPOLEHT
JOXHBIX cpabareiBanuii, koraa 10, He sBistonIeecs BPEIOHOCHBIM, ONPEAEIseTCs Kak TakoBoe. B
pe3yibTare, MoJb30BaTelb MEPECTaeT 00paliaTh BHUIMAHUE HA CUTHAJIBI TPEBOTH, KOTOPHIEC TOAAET
aHTUBUDPYC.
45
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Antiviruses

Pucynoxk 2 — KonnuecTBo Henenb, He0OXoauMoe 71l UASHTH(GUKAITIN 3apakeHHOTO (aiina,
HE OIIPEAEIEHHOTO MIPH NIEPBOM 3allyCKe aHTUBUPYCHBIX IIporpamm [1,. 9]

Ha ocHOBaHMM NPOBEICHHOIO aHalIM3a MOXKHO CJeNlaTh BBHIBOJ O TOM, YTO B HACTOsIIEe
BpeMsl pa3pabOTUYMKH aHTUBUPYCHBIX MPOTpamMM MPOJABUHYIUCH JIOCTATOYHO janeko. [IpoueHT
OTpaKEHMsI BUPYCHBIX aTak JoCTUraeT 95%, 4To MOATBEpKIAeT TapaHTHUIO MPAKTHUYECKU MOTHOU
3aIlUTHI TOJIBKO OT T€X BUPYCOB, KOTOpPBIE YK€ ObUIH MoiiMaHbl. OJJHAKO, 3TO CIPaBEAJIMBO TOJILKO
oTHOcUTeNbHO BpenoHocHoro 10, xotopoe yxe OblI0 0OHapykeHO U 0OpaboTaHo paHee. Takum
00pa3omM, TOJIH30BATENIO TPEAOCTABISIOTCS TapaHTUU 3alIUTHl OT paHee HICHTH(OUIIMPOBAHHBIX

106



BHUPYCOB, B TO BpeMsi KaK HOBBIE YIPO3bI, K COKAJICHHIO, MPAKTUYECKU HEe OMOoKupyroTcs. To ecTh
3¢ PEeKTUBHOCTh AHTHBUPYCOB B 3allIUTE OT CBEXKUX KHOEp yrpo3 kpaitHe Mana. Takum oOpa3om, Ha
MOCTaBJICHHBIN B Hadajie JAHHOW CTaThbU BOMPOC: “YCHEBAIOT JIM aHTUBUPYCHBIE MPOrPaMMbI 3a
BHpycamMu?” MOXHO, K COXXQJICHHUIO, AaTh TOJbKO OTPUUATENIbHBIA OTBET. BMecTe ¢ TeM HE CTOUT
cOpachIBaTh CO CYETOB TOT (haKT, UYTO 3alIMTa OT OOHapykeHHoro BpenoHocHoro 110, koToporo B
MHTEpPHETE JOCTaTOYHO MHOT'0, JOCTUTJIA BBICOKOTO YPOBHSI.
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DETECTION METHODS OF MALICIOUS PROCESSES
IN NAMESPACE OF LINUX KERNEL

Ponomarkov S.M. - student, Frolova O.V. - associate professor

Altai State Technical University after I.1. Polzunov
Barnaul

Linux, as a family of operating systems, has become widespread in server platforms for
solving problems of various kinds. When a system is compromised by an attacker, it is very
difficult to assess the damage caused.

Due to the rapid development of the Linux kernel, there are very often bugs leading to
security problems. An equally important factor is the lack of a unified database of development
rules, which makes the process more time consuming and difficult for developers. The constant
release of updates does not help to completely eliminate security problems, since the process
requires thorough testing in order to improve the resiliency of the system as a whole. Thus,
intruders have a fairly large time interval for conducting various kinds of attacks on target hosts in
order to compromise. In this regard, there are groups of enthusiasts developing protective modules
that cover entire classes of vulnerabilities, thereby increasing the security of the kernel [1].

The relevance of the work lies in the development of methods for detecting malicious
processes on a compromised system.

The modular kernel architecture allows you to load and unload modules without rebooting
the operating system, which is a fundamental factor in business processes. Loading modules on the
one hand is a very convenient function for delivering critical updates, on the other hand it is
dangerous if an attacker compromises the system [2].

In the event of a compromise of the system, for example, as a result of the bruteforce
password, the probability of detecting an intruder with the help of log analysis remains high. When
using kernel modules to hide traces of presence, detection becomes more complicated, and
sometimes it becomes almost impossible until the malicious module is unloaded [3].

In the Linux kernel, a large number of resource management subsystems. Due to the variety
of kernel components, developers forget about additional checks for the correctness of the called
methods. Let us consider the basic methods of compromising the Linux kernel they are:

- Hidden non-paged modules;

- Interception of the interrupt descriptor table;

- Hidden rules of the netfilter subsystem;
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- Incorrect initialization of objects;

- Memory leaks and its use after free;

- Use of uninitialized memory areas;

- Override kernel system calls.

To identify the methods listed, it is proposed to track through the kobjects kernel interface,
receive the parameters of all processes, and then compare them with those laid down in kset [4]. As
an alternative method, it is proposed to use Linux kernel logs to identify specific kernel methods.
One of the main methods of securing a compromised method in the kernel is its entry in the kernel
sheduller [5].

As a result of the analysis of methods for compromising the Linux kernel, common
characteristics were revealed. To eliminate the consequences of these mechanisms and processes of
compromise, an optimal and reliable method was chosen from the point of view of implementation
for subsequent implementation and research on correctness.
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METOABI AETEKTUPOBAHUMA BPEJOHOCHBIX ITPOLIECCOB
B IPOCTPAHCTBE AJPA LINUX

IHonomapskoB C.M. — cryaent, ®pososa O.B. — K.I.H., 10LEHT

OI'bOY BO «Aunralickuii rocyiapcTBeHHbIN TexHU4Yeckuil ynusepcuret um. M.1. IlonzyHosa»
r. bapuayn

Linux kak CceMEWCTBO OMEpPAIlMOHHBIX CHUCTEM IOJYYHJIO IIHPOKOE pPAclpOCTpaHEHHE B
CEpBEpHBIX IUIaTGopmMax Ui peHieHus 3ajad pa3jIudHoro xapaxrtepa. [lpwm kommpomeranuu
CUCTEMBI 3JI0YMBIIIUIEHHUKOM OUY€Hb CII0)KHO OLIEHUTh MPUYMHEHHBIN yIIIepo.

N3-3a ObicTporo pasButHs sapa LiNnUX, oYeHb YacTO BO3HUKAIOT Oarv BeAyIIHe K
npobiemaM ¢ GezomacHOCThi0. He MeHee BaKHBIM (paKTOPOM SIBJISIETCSI OTCYTCTBHUE €IUHOUM 0a3bl
npaBwil pa3pabOTKH, YTO JeJaeT mpoiecc Oosiee TPyAOEMKUM M CIOKHBIM ISl pa3padOTUMKOB.
[TocTosiHHBIN BBITYCK OOHOBICHHI HE TMOMOTAET LEINKOM 3aKpBITh MPOOIeMbl ¢ 0€30MacHOCTHIO,
TaK Kak IMpoIecc TpeOyeT TIIATEIbHOTO TECTUPOBAHUS C IEJIBI0 TTOBBIIICHHUS] 0TKa30yCTOMYMBOCTH
cUCTeMbl B 1enoM. Takum o0pa3oM, Yy 3JIOYMBIIIJICHHUKOB TMOSBISIETCS JTOBOJBHO OOJBIION
BPEMEHHOW WHTEpBAI Il TPOBEICHUS PA3IUYHOTO pOJa aTak Ha IEJIeBbIe XOCThI C IEJbIO
KOMITPOMETAIH. B CBS3H ¢ 3TUM MOSIBISIFOTCS TPYIIIBI SHTY3UACTOB pa3pabaThIBAIONINX 3allUTHBIC
MOJYJH, KOTOpBIC 3aKpbIBAIOT IIEJIbIe KJIAcChl YA3BUMOCTEH, Ojarojapsi 4emMy TOBBIIIACTCS
6e3omacHOCTh spa [1].

AKTyalbHOCTh PaOOTHI 3aKII0YaeTCS B Pa3BUTUU METOJOB BBISIBJICHHUS BPEIOHOCHBIX
MPOLIECCOB HA CKOMIIPOMETUPOBAHHOMN CUCTEME.

MopynpHass apXWTEKTypa sapa TO3BOJSET 3arpykaTb W BBITPYXKaTh MOAYJIU 0Oe€3
nepe3arpy3Kyd  ONEpariOHHON CUCTEMBI, YTO SIBJISIETCS OCHOBOIIOJIAralonIuM (hakTopoM B OH3HEC
mporeccax. 3arpy3ka MOJIYJIEH, C OJHOW CTOPOHBI, O4YeHb YAOOHAas (QYHKIUS JIs JTOCTAaBKH
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KPUTHYECKH BaXXHBIX OOHOBJICHHIA, C APYroll CTOPOHBI — OMAacHas B Cllydae KOMIIPOMETAIlUU
CHUCTEMBI 3JI0YMBIIIJIEHHUKOM [2].

B ciyuae KoMmOpomeTanmuu CHCTEMBI, HalpuMep, B pe3yiapTare mnoadopa Mapos,
BEPOATHOCTh OOHAPYXKEHUS HAPYIIUTENS C IMOMOIIBI0 aHalIM3a JIOroB ocTaércs Bbicoka. [lpu
WCIIOJIb30BAHUU MOJYJICH siJipa JIJIsi COKPBITHUS CIIEIOB MIPUCYTCTBUS OOHApYKEHUE YCIOKHSICTCS, a
MHOTJ]a CTaHOBUTCS MPAKTUYECKU HEBO3MOKHBIM JI0 T€X MOP MOKa BPEJOHOCHBIA MOYIIb HE OyIeT
BBITpYKeH [3].

B sape Linux 0ombiioe KOJMYECTBO IMOJACHCTEM YIPABISIIONMX pecypcamu. biaromaps
pa3sHOOOpa3uio KOMIIOHEHTOB spa pa3padOTUMKH 3a0BIBAIOT O JONOJIHHUTENBHBIX IPOBEpKax
KOPPEKTHOCTH BBI3BIBAEMBIX METOJO0B. PaccMOTpMM OCHOBHBIE METO/bI KOMIIPOMETALUU  siApa
Linux:

- CKpBbITbIe HEBBITPYKaeMbIe MOAYIIH

- IlepexBar TaOJIMLIbI 1ECKPUIITOPOB NIPEPHIBAHUI

- CkpeIThic npaBuia nmoacuctemsl netfilter

- HexoppekTHas nHHIMATU3AIUS 00BEKTOB

- YTeuku namsTH U ee UCIOIb30BaHUE I1OCIIE OCBOOOXKICHUS

- Hcnonp3oBaHre HEMHUILIMATM30BAHHBIX 00JIaCTe MamMsITH

- IlepeomnpeneneHne cUCTEMHBIX BBI30BOB sJIpa

Jlnist BBISIBJICHUS TIEPEUMCIICHHBIX CIIOCOOOB TIpeaiaraeTcs OTCIESKUBATh Yepe3 MHTepdeiic
siapa Kobjects. momyvats mapameTpbl BCEX MPOIIECCOB, a 3aT€M CPABHUBATH MX C 3aJI0KCHHBIMHU B
kset [4]. B kauecTBe aJbTepHATHBHOIO METOJA MPEIOJIaracTCs MCIoib30BaHue JIoros sapa OC
Linux ayist BeIABIIEHUS CIICHM(DUIHBIX METOOB sifpa. OIHUM M3 OCHOBHBIX METOJIOB 3aKpPEIICHHEM
CKOMIIPOMETHPOBAHHOTO METOJIa B sifpe siBisiercsi ero 3amuck B Sheduller siapa [5].

B pesynbrare aHanm3za METOIOB KOMIpoMeTaluu siapa LINUX ObUTH BBISBICHBI OOIIHE
XapakTepHble 4YepThl. [l ycTpaHeHUsT TOCHEACTBUUA ATHUX MEXaHU3MOB M  IPOIIECCOB
KOMITPOMETAIIMM BbIOpaH ONTHMMAaNbHBIA W HAJEKHBI METOJ CTOYKHM 3PEHHUS pealu3alvu s
MOCJICAYIOLEr0 BHEAPEHUS U HCCIIE0BaHUs HA KOPPEKTHOCTb.
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THE PROBLEM OF TIME IN MODERN PHYSICS
Stoiko N.I. — student, Simonova N.N. — assistant professor

Altai State Technical University after I.1. Polzunov
Barnaul

Each person at one period or another of his life would like to influence the course of time,
go back in time to find out what happened before, or correct his mistakes. As we know, time is
inexorable, its movement cannot be stopped.

The question of the passage of time worried many thinkers. Aristotle, and even Newton
considered time as a universal standard for the characterization of all phenomena. This idea of the
absolute passage of time was largely based on “common sense”. But it is almost true only at low
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speeds of movement of the studied objects, and absolutely not true at speeds close to the speed of
light. The contradictions of this theory were revealed in 1887 by E. Morley and A. Michelson, who
conducted a very rigorous experiment at the Cleveland School of Applied Sciences. Morley and
Michelson compared the obtained values of the speed of light, measured in directions along the
parallels and meridians. It turned out that the values are the same! Thus, the speed of light is an
absolute value. Then there is the contradiction of measuring time intervals. If we measure the speed
of light on an object moving relative to some point, then the light will travel different distances
relative to the object and this point. But if the light has an absolute speed, then time must go
unevenly! These thoughts were developed by A. Einstein in his General Theory of Relativity
(1915). It also implies that time passes more slowly near massive objects [5]. Thus, the reference
time intervals were over. But if time flows at different speeds, can it be stopped or reversed?

Most of the principles of modern physics don’t distinguish between future time and past
time. The same kinematic equation can be used to identify the diametrically opposed process,
writing the equation in a different way. The course of time is set by separate principles of physics.
The first principle of thermodynamics implies that the energy of a closed system remains
unchanged, the energy does not arise from nowhere and does not disappear into nowhere. This
principle limits the possible development of all processes from an energy point of view. The second
position of thermodynamics, the entropy, that is, the thermal disorder of a closed system, remains
unchanged or increases. In other words, everything in the world tends to chaos. It is this thesis of
the theory of thermodynamic that sets the direction of time, which we are used to, from the higher
to the lower order. For example, a broken glass does not stick together on its own, if it is not melted
into a new glass, but several billiard balls, scattered in different directions at the beginning of the
game, will never fall into place if they are not ordered from the outside, despite the fact that
kinematics can also describe the reverse process. It turns out that if some system, due to the
processes occurring in it, returns to its original state, then for it, in accordance with the physical
principles, the direction of the arrow of time will turn. For this it is necessary to break the second
principle of thermodynamics.

Scientists from the MIPT for a long period have been trying to break the thermodynamic
postulates. In 2016, studies were published, according to which, in the quantum world, the second
postulate of thermodynamics can be broken locally [3].

For many years, the team of scientists G. Lesovik attempted to prove the Boltzmann H-
theorem, in which the statement on non-decreasing entropy was strictly stated. As a result, they
came to the conclusion that the energy isolation of the system is not a sufficient basis for not
reducing the entropy. According to Gordey Lesovik, a team of researchers found the quantum
analogue of Maxwell's "demon”, which reduces the entropy of the system without changing its state

[4].

In classical physics, to reduce entropy, it is necessary to transfer energy from a hot body to a
colder one. In gquantum physics, entropy can be reduced without energy transfer, due to quantum
entanglement.

Soon, scientists found out how to create an eternal local engine of the second type, such a
quantum system in which the second principle of thermodynamics is violated, but only locally. The
efficiency of such a power plant can reach 100%. Lesovik, Lebedev and their colleagues from
Zurichdescribed in the article the design of such a quantum heat engine [1]. This machine should
consist of several qubits consisting of quantum entanglement. One of them performs the role of a
refrigerator ofa heat engine. The rest of the “pure” qubits are exchanged with the heated state,
reducing its entropy. Then qubits — the so-called quantum Maxwell demons — are cooled in the
usual way, so globally the second principle of thermodynamics was not violated. Gordey Lesovik
explains that excess entropy is, so to speak, teleported from the system out to an auxiliary qubit,
which plays the role of the quantum "Maxwell demon".
Now we turn directly to the problem of the passage of time. Consider the return of a particle, for
example, an electron, to its original state. What is the likelihood that this will happen in the real
world? This question was answered by quantum physicists from MIPT.
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The co-author of the study, A. Lebedev from the Federal Higher Technical School of Zurich
and MIPT, proposes to consider the following situation. At some period, the electron is localized.
This implies that you can determine where it is located. It is impossible to determine the exact
coordinate by the principles of quantum mechanics, but it is possible to limit the part of the space in
which the electron is located.

Further, in accordance with the Schrodinger equation, soon, the limbo of the location of the
electron will increase. In other words, entropy will increase. The probability that this electron is
again localized without external influence is extremely small. In accordance with calculations of
scientists, this could occur once, even if every second of the life of the universe watched for 10*°
just localized electrons. At the same time, we are not even talking about returning for a second, but
about a billionth of a second. Therefore, in reality, it is impossible to return larger objects in space,
since they consist of a huge number of electrons and other particles.

The ANL (Argonne National Laboratory) of the United States scientists (V. Vinokur, 1.
Sadovsky), MIPT investigators (G. Lesovik, A. Lebedev, M. Suslov), the Federal High Technical
School of Zurich (A. Lebedev) conducted an experiment in which [2]. With the help of a special
program, the qubits of the quantum computer were returned to their original state. In the first stage,
all qubits are set to state 0. This is analogous to the localization of an electron in a certain part of
space. Then the evolution program starts, which complicates the state of qubits. A similar situation
would have occurred without software control due to interaction with the environment, but then it
would have been impossible to reverse the process of qubit degradation. After that, the program
changes the condition of the computer so that it develops back in the future - from chaos to order.
This transformation is similar to the field fluctuations for an electron, but in this case it is
intentional. In the final stage, the same evolutionary program is launched, thanks to which the
entropy has previously increased. If the condition of the qubits returns to its original state, then the
quantum computer conversion program successfully did its job. This corresponds to the electron
would again be localized.

As a result of experiments, in 85% of cases the quantum computer from two qubits returned
to the ground state. When using three qubits, such cases occurred less frequently - about half of the
cases. But these results are also significant, because they significantly exceed the probability of a
random successful result of the program. The authors of the experiment explain the high error rate
by the imperfections of the quantum computer itself. According to them, it is the rotation of time
algorithm that will allow creating a more accurate quantum computer. This algorithm, according to
Lebedev, may be used to check and eliminate interference from a quantum computer.

Mysteries of time will concern the greatest minds in the world for many centuries, mankind
is still only on the threshold of the greatest discoveries in the direction of the flow of time. But the
coordinated work of scientists all over the world brings us closer to the clues to the secrets of this
world, including the explanation of the passage of time.
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IMPOBJIEMA BPEMEHU B COBPEMEHHOW ®U3UKE
Croiiko H.U. — ctynent, CumonoBa H.H. — nouenr

OI'bOY BO «AnTtaiickuil rocygapCTBeHHbIN TexHudeckuil yauusepcuret um. M.N. [TonzyHnosa»
r. bapHayn

Kaxxnplii 4enmoBeK B TOT WJIM WHOW TMEPHOJ] CBOSH >KM3HU XOTeNn Obl MOBIUATH HA XOJ
BPEMEHH, BEPHYTbCSA BO BPEMEHH, YTOOBI Y3HATh, YTO MPOU3OIILIO paHblIE, UM MUCIPABUTh CBOU
omnOku. Kak u3BeCTHO, BpeMst HEYyMOJIUMO, €T0 JBMKEHNUE HEBO3MOYKHO OCTAaHOBHUTH.

Bonpoc o TeyeHnr BpeMEHM BOJIHOBAJI MHOTUX MBICIUTENIEH. ApUcToTenb U naxe HproToH
paccMaTpuBaiM BpeMsl KaK YHHMBEpCAIbHBIA CTAaHAAPT Ui XapaKTEPUCTUKHU BCEX SIBICHUH. OTa
uzaes abCOJIIOTHOIO TEUEHMsI BPEMEHHU Oblla B 3HAYMTENbHOH CTENEHM OCHOBaHA Ha <«3IPABOM
cmbiciey. Ho 3To moutu BEpHO TOJIBKO MPU MaJbIX CKOPOCTSAX JIBUYKEHUS UCCIEAYEMbIX 00BEKTOB U
a0COJIIOTHO HEBEPHO IpPU CKOPOCTSX, OJU3KUX K CKOpOCTH cBeTa. IIpoTmBopeuns 3Toil Teopuu
Obutn BeIsiBIIEHBI B 1887 1. O. Mopnu u A. MaiikenbCOHOM, KOTOpBIE MPOBEIU OYEHb CTPOTHH
JKcIepuMeHT B KIMBIEHICKON IIKOJIE NPUKIAJHBIX HayK. Mopin u MalikenbCoH CpaBHWIN
IIOJIyYEHHBIE 3HAYEHUS CKOPOCTH CBETA, MU3MEPEHHBIE B HAIPABJICHUAX BAOJIb NApAIIEIEH H
MepuaranoB. OKa3anock, YTO 3HaueHUs onuHakoBbl! Takum 00pa3oM, CKOPOCTb CBETa SIBIISIETCS
a0comoTHON BennynHOM. Torna ecTb MpOTHBOpEUYNE U3MEPEHUSI BpEMEHHBIX HHTEPBAIOB. Ecin Mbl
U3MEPUM CKOPOCTh CBETa Ha OOBEKTE, JBMXKYILEMCS OTHOCHUTEIBHO HEKOTOPOW TOYKH, TO CBET
OyZeT pacnpoCTpaHITHCA Ha pPa3HbIE PACCTOSHHS OTHOCHUTEIBHO 00BEeKTa M 3TOW Touku. Ho ecnmu
CBET UMeeT abCOJIIOTHYIO CKOPOCTb, TO BpPEMs JOJDKHO HATH HEpaBHOMEpPHO! DTH MbICIU ObLIH
pazButbl A. OiiHmreliHoM B ero OOwmel Teopun otHocutenbHocTH (1915). OT1O0 Takke
[0JIpa3yMeBaeT, 4TO BpeMsl IMPOXOIUT MeAJeHHee BOJU3UM MacCUBHBIX 00bekToB [5]. Takum
00pa3om, STaJIOHHbIE MHTEPBAJIBI BPEMEHU ObUTM 3aKOHUYEHBI. HO ecim Bpems TedeT ¢ pa3sHBIMH
CKOPOCTSIMH, €r0 MOKHO OCTAaHOBHUTb WJIM OOPATUTH BCIIATH?

BONBIIMHCTBO MPUHIIMIIOB COBPEMEHHON (U3MKKM HE pa3auvaroT Oyyliee W IMPOIILIoe.
Takoe ke KUHEMaTHYeCKOe ypaBHEHNE MOXKHO HCIOJIb30BATh IS UACHTU(DUKALMH AUaMETPAIBHO
IIPOTUBOIIOJIOKHOIO TPOLECCA, 3aMKCHIBASI ypaBHEHUE MO-APYroMy. XOJ BPEMEHHU 3aJaeTcs
OTAENbHBIMU NpUHIMIAMHU (GU3UKU. [lepBbli NPUHLIMI TEPMOAMHAMHUKU MOJPa3yMEBAeT, 4TO
SHEpPrusi 3aMKHYTOM CHUCTEMBbl OCTAe€TCSd HEU3MEHHOM, DHEpPrus He BO3HUKAET M3 HUOTKYyJa U HE
UCYe3aeT B HMKyJa. OTOT IPHUHLMII OTPaHUYMBAET BO3MOJKHOE pa3BUTHE BCEX IPOLIECCOB C
SHEPreTUYECKON TOUKU 3peHus. Bropoe nosjoxeHne TepMoIMHAMUKH, SHTPOMHS, TO €CTh TEIJIOBOM
Oecrops10K 3aMKHYTOH CHCTEMBbI, OCTAeTCs HEM3MEHHBIM WM yBeln4yuBaercs. Jpyrumu cioBamu,
BCE B MUPE CTPEMUTCS K Xaocy. IMEHHO ATOT T€3UC TEOPUU TEPMOAVNHAMUKH 33]1a€T HAIPABIICHHUE
BPEMEHHU, K KOTOPOMY Mbl IPUBBIKIM, OT BBICIIEr0 K HH3IIeMy nopsaky. Hampumep, pazoutoe
CTEKJIO HE CJIMMaeTcs caMo Mo cebe, eclii OHO HE pacIUIaBJI€HO B HOBOE CTEKJIO, HO HECKOJbKO
OUIIBAPHBIX IIAPOB, Pa30POCAHHBIX B Pa3HBIX HAMPABJICHUSAX B Hayajle UIpbl, HUKOTJIa HE BCTAHYT
Ha CBOU MECTa, €CJIM OHM HE OYAYT YIOPSJIOUEHbI CO CTOPOHBI, HECMOTPS HA TO, YTO KMHEMAaTHKa
TaKXKe MOXET OIUCBhIBaTh o0OpaTHbId mpouecc. Ilomydaercs, 4To ecnu Kakas-TO CHCTeMa,
BCJIEJICTBHE MPOUCXOJANIMX B HEH IPOLECCOB, BEPHETCA B MCXOJHOE COCTOSHHE, TO JJI HEe, B
COOTBETCTBUM C (PU3UYECKUMHU NPHUHIMIIAMH, HalpaBI€HUE CTPEIKH BPEMEHM H3MeHHUTcA. [l
ATOro He0OXOIMMO HapYLIUTh BTOPOU MPUHLIUIT TEPMOJAUHAMUKH.

VYyensie u3 MOTH nonroe Bpems NbITAIACH HAPYILIUTh TEPMOJUHAMAYECKUE IOCTYIATHL. B
2016 roxy ObUIM OMyOIMKOBAHBI MCCIIEOBAHUS, COTJIACHO KOTOPHIM B KBAaHTOBOM MHUpPE BTOpPOM
MOCTyJaT TEPMOJUHAMUKHA MOXET ObITh JIOKalbHO HapymieH [3]. Ha mpoTspkeHMH MHOTHX JIeT
KoJIeKTUB yudeHbIX . JlecoBuka mbiTasicss nokasate H-teopemy bosbiiMana, B KOTOpOW CTpOro
YTBEP)KIAIOCh YTBEPXKICHUE O HeyObIBaroleil sHTponuu. B pe3ynabTare OHM NPHUILIM K BHIBOAY,
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YTO SHEpPreTHYecKass M30JSLUS CHUCTEMbl HE SBISIETCS JOCTAaTOYHOW OCHOBOM ISl CHUKEHUS
sutponuu. Ilo cnoBam I'opaes JlecoBuka, komMaHJa HMCCienOBaTeNel Halllla KBAaHTOBBIA aHAJIOT
MaKCBEJUIOBCKOTO «IEMOHa», KOTOPBIN CHM)KAET SHTPOIHUIO CUCTEMBI 0€3 H3MEHEHHS €€ COCTOSHUS
[4].

B knmaccuueckoit ¢puznke, 4T00bl YMEHBUIUTH SHTPOINIO, HEOOXOIUMO NepeIaBaTh YHEPTHIO
OT ropsiyero tena K 6ojiee XonogHOMy. B KBaHTOBOM (u3MKe SHTPOMUS MOXKET ObITh yMEHbIICHA
0e3 mepeaaun YHEPTUH U3-3a KBAHTOBOW 3aITyTAHHOCTH.

Bckope ydeHble BBIICHWIIM, KaK CO3[aTh BEYHBIM JIOKAJIbHBIM JBUraTelb BTOPOTO THIIA,
TaKyl0 KBaHTOBYIO CUCTEMY, B KOTOPOIM HApYIAETCs BTOPO MPUHIUI TEPMOJIUHAMHUKHU, HO TOJIBKO
nokanbHO. KIIJI Takoi cwmioBoi yctaHoBku MoxeT pocturarb 100%. JlecoBuk, Jlebener m ux
koJuteru u3 L{ropuxa onucanu B cTaTbe KOHCTPYKLHIO TAaKOTO KBAHTOBOTO TEIIOBOTO JBUTATENs
[1].

Ora MamuHa JOJDKHA COCTOSITh W3 HECKOJBKMX KyOWUTOB, COCTOSIIIUX W3 KBAHTOBOM
3anmyTaHHOCTH. OIMH U3 HUX BBIIOJHSIET pOJIb XOJOJWJIBHUKA C TEIUIOBBIM JBUTATEIIEM.
OcTanbHbIE «9UCTHIE» KYOUTHI OOMEHUBAIOTCS C HATPETHIM COCTOSTHUEM, YMEHBIIIAS! €r0 YHTPOTIHIO.
3areM KyOMTBI - TaKk Ha3blBaeéMble KBAHTOBBIE JEMOHBI MakcBeia - OXJaKIAIOTCS OOBIYHBIM
o0pa3om, MO3TOMY TIJIOOATBHO BTOPOM MPHUHIUI TEPMOJWHAMHKH He Obl1 HapymeH. [opneit
JlecoBUK 0OBSICHSIET, UTO M3OBITOYHAS HHTPOMMS, TaK CKa3aTh, TEICMOPTHPYETCS U3 CHUCTEMBI Ha
BCIIOMOTATENIbHBIA ~ KYOUT, KOTOPBIM WrpaeT poJib KBAHTOBOTO «JIeMOHa MakcBemiay.
Teneps nepeiaem HEIOCPEICTBEHHO K npobieme TEYEHUS BPEMEHHU.
PaccmoTpuM  BO3Bpar uacTuilbl, HAmpuMeEp, DOJEKTpOHA, B HUCXOAHOE coctosHue. KakoBa
BEPOSITHOCTh TOT'O, YTO 3TO MPOU30MJET B PEAIbHOM MuUpe?

Ha »stor Bompoc orBetmnu kBaHTOBble (Qu3uku n3 MPTU. CoaBrop uccienoBanus A.
JlebeneB uz denepanbHOro BbIcIero TexHUYeckoro yuwnuma L{opuxa u MOTU npeanaraer
PacCMOTPETh CIEAYIONIYIO CUTYalM0. B KakoW-TO Mepuo] 3JIEKTPOH JIOKATM30BaH. DTO O3HAYAET,
YTO Bbl MOXKETE ONPEAEINTD, IJ1€ OH HAXOAUTCS. HEBO3MOXKHO ONpeAeIuTh TOUHYIO KOOPAUHATY 110
MPUHIMIIAM KBAHTOBOM MEXaHUKH, HO MOXKHO OTPAaHMYUTh YacCTh IMPOCTPAHCTBA, B KOTOPOM
HaxoauTcs 3JIeKTpoH. [lanee, B coorBeTcTBUU C ypaBHeHHeM lllpenuHrepa, B CKOpOM BpeMEHHU
HEONPENENEHHOCTh PACIONOKEHUS JJICKTPOHA OyneT yBenuuuBarbes. [Ipyrumu ciioBamu,
SHTponus OyneT yBelIUYUBaThCS. BeposTHOCTH TOTO, YTO 3TOT JIEKTPOH CHOBA JIOKANIHU3yeTcs: Oe3
BHEIIIHETO BO3JICHCTBUS, YPE3BbIYAiHO Masia. B COOTBETCTBUM C pacyeTamMu y4Y€HBIX, 3TO MOTJIO
MIPOM30MTH OJIMH pa3, Jake eCclu KKyl CEeKyHIy ku3Hu Bceenennoi Habmroaanu 3a 1010 Tonbko
JIOKAJTM30BAHHBIX AJIEKTPOHOB. B TO ke BpeMsi Mbl TOBOPMM HE O BO3BPAIIEHWHU HA CEKYHIY, a O
MUJUIMAPAHON J0je CeKyHIbl. [loaToOMy B peanbHOCTH HEBO3MOXKHO BEpPHYTH Ooliee KpYITHbBIE
00BEKTHI B KOCMOC, MOCKOJBKY OHHU COCTOSIT M3 OTPOMHOTO KOJIMYECTBA JJIEKTPOHOB M APYTHUX
YacTHII.

ANL (ApronHckas HauuoHanbHas jnabGoparopusi) yuensix CIIA (B. Bunokyp, U.
Canosckuit), uccnenoBatenu MDPTU (I'. JlecoBuk, A. JlebeneB, M. Cycno), denepanbHas
BbICIIasi TexHuueckas mikojia I[lropuxa (A. JleOenmeB) mpoBenu HKCIEPUMEHT, B KOTOPOM C
MOMOIIBIO CHENHATBFHOM MPOrpaMMbl KYOMTHI KBAaHTOBOTO KOMITbIOTEpa OBLTM BO3BpAIlEHBI B
nucxomHoe cocrosinue [2]. Ha mepBom srtarne Bce KyOUTHI yCTaHAaBIMBAIOTCS B coctosiHue 0. OT0
AQHAJIOTUYHO JIOKAJM3AIMK 3JIEKTPOHA B OINPEIECICHHONW YacTH MPOCTPAHCTBA. 3aTEM HAYMHAETCS
IporpamMma 3BOJIIOIIMH, KOTOPasi YCIOXKHSET cocTosiHue KyOuToB. [logoOHast cutyarust mpou3olia
Obl 0e3 KOHTPOJIS MPOTPAMMHOT0 OOECTIeUeHHs M3-3a B3aUMOJICUCTBUS C OKPYKAIOIIEeH cpefon, HO
Torma ObUTO OBl HEBO3MOXKHO OOpaTWUTh BCHATH Mporlecc Aerpaganuu kyouta. I[locme storo
MporpaMMa U3MEHSET COCTOsIHIE KOMIBIOTEpa TaK, YTOOBI OH pa3BUBAJICS B OyAYIIEM - OT Xaoca K
MOPSIIKY. ITO TIpeoOdpa3zoBaHue MOX0Ke Ha (DIYKTyaruu MOJIsl ISl DJIGKTPOHA, HO B 3TOM Cllydae
OHO SIBJIIETCSI IPETHAMEPEHHBIM.

Ha 3axmrounTenbHOM JTame 3amycKaeTcs Ta JKe€ camas OJBOJIIOIMOHHAS TMpOorpaMma,
Onmarojapss KOTOpPOM HTpOMHs paHee yBenudmiach. Ecim cocTosiHue KyOMTOB BO3BpallaeTcs B
HCXO/IHOE COCTOSIHME, TO MpOoTrpaMMa KBAaHTOBOTO KOMITBIOTEPHOTO MPEoOpa3OBaHUs YCIEITHO
BBITIOJTHIIIA CBOIO pabOTy. DTO COOTBETCTBYET TOMY, UTO JIEKTPOH CHOBA OYAET JTOKAIM30BaH.
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B pesynbprare skcrepuMeHTOB B 85% cilyuaeB KBaHTOBBIH KOMIIBIOTEpP C ABYX KyOHTOB
BEPHYJICS B OCHOBHOE cocTossHue. [Ipu ucnosnb30BaHNM Tpex KyOUTOB TakUe CIydand BCTPEUAIOTCS
peXe - OKOJO MOJOBHHBI ciaydaeB. Ho 3TH pe3ynbTaThl Takke 3HAYUTENBHBI, IIOTOMY YTO OHHU
3HAYUTENIBHO NPEBBIILIAIOT BEPOSATHOCTD CIYYalHOTO YCIICIIHOTO PE3yJIbTaTa NporpaMmmsl. ABTOPBI
HKCIEPUMEHTA OOBSACHSIOT BBICOKYIO HYacCTOTy OHIMOOK HECOBEPUICHCTBOM CAaMOT0 KBAaHTOBOI'O
KomrbtoTepa. 10 MX MHEHUIO, MMEHHO aJIrOpUTM BpallleHUs BPEMEHU MO3BOJMT CO3/aTh Ooiiee
TOYHBIH KBAaHTOBBIK KOMIBIOTEp. ODTOT anroput™m, Mo cioBaMm JlebeneBa, MOXHO Oyzer
HCIIOJIb30BaTh JJI IPOBEPKU U YCTPAHEHUS IIOMEX OT KBAHTOBOI'O KOMIIBIOTEPA.

Taiinel BpemeHu OynyT 3aHMMaTh BEJMYANIINE YMbl MUpPa Ha MPOTSHKEHUU MHOTUX BEKOB,
4eJI0BEYECTBO BCE €LIC HAXOAWTCA HA IOPOre BEJINYAMIINX OTKPHITMM B HAlpPaBICHUU TEYCHUS
BpemeHu. Ho ckoopanHupoBaHHas paboTa YYeHBIX BCEr0 MUpa MPUOIIKAET HAC K pasrajke TalH
3TOr0 MHMpa, B TOM YUCIIE K OOBSICHEHUIO X0/1a BPEMEHHU.
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TOOLS OF THE MODERN DEVELOPER
Cheremnov N.A. — student, Larina T.A. — associate professor

Altai State Technical University after 1. 1. Polzunov
Barnaul

According to Evans Data Corporation the number of software developers estimates twenty
million [1]. This number is increasing every year. The reasons for such a phenomenon are
programmers’ popularity, demand for them and their integration in any sphere. At the same time the
level of IT specialists’ proficiency does not always meet the requirements. Although the problem of
training IT professionals is very important and is worth serious discussion, the present article will
concern the issue that is far not less urgent. We are going both to dwell upon the challenges modern
developers face and analyse the most essential tools which can help to overcome the difficulties and
solve the problems.

When carrying out the work the programmer deals with an operating system. It is a special
level of software, the task of which is to manage the user’s programs and computer resources.
Applications are executing directly with the operating system, and the developer plays the role of
both a programmer and a user of the OS working with the user’s interface [3]. So the developer
must have deep knowledge and a good command in operating systems.

The programmer must be aware of the most common and effective systems, and at the same
be an advanced user of one system or a group of systems he is supposed to work in.
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Let's take the process of software elaboration as an example. The process falls into some
parts: problem statement, prototyping and design (architecture, convention, task specifics), code
writing, providing the program runs, testing and debugging, documentation production.

The scheme makes it possible to get the idea how the results that meet the criteria are
achieved. According to Steven C. McConnell the process of programming includes the following
stages:

1) Source control. It is an essential part of project management, i.e. source code control. The
"Git" system is considered to be a basic tool for a programmer and is quite suitable for beginners.
The general principles of this system are worth to get to know, because it will be much easier for
you to adapt to a new working environment in case you change a job.

2) Programming language choice requires special attention because the programmer is
involved in the selected language from the moment the work starts to the time it is completed [4].
The programming language must be selected carefully. Its specifications, orientation and relevance
should be taken into account. It is strongly recommended to learn powerful high-level languages
(Python), because they will enable you to solve daily problems quickly and effectively [5].

The languages which properly express the concept of programming (Pascal) are perfect for
the starters. Code writing in such languages corresponds to the programmer's thinking and creates
programming skills that are not strongly dependent on the language. The programmer should know
how the computer works and be aware of different structures, operations and abstractions, have
proficiency in lower-level languages.

Ratings of programin N langasges

I Java mo I Pytluain O+ I Yisual Basic HET (SR I Java gt W PHP [S1:18 B Olajactivae-C

i1

Progamuing Lagiage

Figure 1 — Ratings of programming languages [7]

3) You need tools to work with code. If a simple text editor can be a minimum tool for writing
a program, its development requires a wide range of functionality implemented by the integrated
development environment. It is ideal if the programmer and the environment make symbiosis, when
the actions of the programmer and the IDE functions complement each other in the working
process.

4) Libraries are an integral part of every software product. Efficient use of libraries
significantly reduces the cost of development resources. In addition to the knowledge of standard
libraries, the programmer can create their own, eliminating the repetitive actions in the future.

5) Anyway, the programmer will have to face the problem of creating an executable program.
Compilers and linkers are used for this purpose. At the moment these tools are often integrated into
the IDE, or dictated by the language version or development platform. However, if the programmer
is aware of assembly mechanisms all the problems will be solved.

6) Automation tools are non-trivial tools, which eliminate the repetitive routine operations.
These include scripts and macros. The main thing is to decide whether time spent on mastering
these tolls is worthwhile.
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7) Debugging and testing tools make the programmer’s life much easier. They are also often
integrated into the development environment. Effective testing process identify the problem.

8) Many tools are available for design (UML, architectural flowcharts, diagrams). They
enable the programmer to organize and structure the project.

9) Documenting a project is not a good job for a programmer, but a well-documented code is
much more valuable. If the developer is able to work with the documentation, it will significantly
improve the quality of the product and simplify the work due to the correct and efficient use of the
tool.

The tools mentioned above are based on the general scheme of software elaboration so the
programmer's base should not be tied to certain components, but serve as a support in the
implementation of activities. The solution of the problem requires that the programmer masters
these tools.

All things considered we can come to the conclusion that tools are indispensible means to
solve the programming tasks. They provide profound knowledge and deep understanding of basic
programming concepts; they enable to properly and effectively use such mechanisms as computer
architecture and OS, programming basics, design and documentation.

It is quite obvious that the programmer needs to know how to be an "advanced" user. To
create a perfect program the developer should have an effective IDE, master the version
management system, form a technology stack that includes PL, libraries, automation and testing
tools, documentation instruments.

The choice of necessary tools depends on the tasks requirements. Relevant tools and proper
application can not only guarantee good results but also make the programmer’s work less tiring
and exhausting. But due to their power the tools can corrupts the programmer and reduce his
creativity. So, it is for the programmer to make a choice. Thus, if the programmer is able to choose
an effective tool, master it and then use it properly the tasks will be fulfilled and the aims will be
reached.
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WHCTPYMEHTAPUIM COBPEMEHHOI'O PASPABOTUYHKA
Yepemuos H.A. — cryaenr, Jlapuna T.A. — K.I1.H., I0LEHT

®I'bOY BO «Auralickuii rocy1apcTBEHHbIN TeXHUUYeCKUM yHuBepcuteT uM. M.1. ITonzyHoBa»
r. bapnayn

Cerogna B Mupe HacuuTbiBaeTcst Oosee 20 MUJUIMOHOB pa3pabOTUYMKOB MPOrPAMMHOIO
obecnieyenus [1]. U atu mudpsel ¢ kaxasiM rogom pactyt. IIpuanHamMu CTOIb BBICOKON KaJpOBOi
JVUHAMUKHU SIBISIFOTCS MX MOMYJISIPHOCTh, BOCTPEOOBAHHOCTD, @ TAK)KE MHTErpalis B IPAaKTUYECKU
mo0y1o chepy 4enoBeUeCKon e TeNnbHOCTH. BMecTe ¢ TeM, ypoBEeHb MOATOTOBKH CHEIMAINCTOB B
obsacTi MH(POPMALMOHHBIX TEXHOJIOTMH HE BCerja OTBEYaeT TeM TpeOOBAHUSAM, KOTOpbIE
BBIJIBUTAET PHIHOK. B aHHOMN cTatbe MbI abcTparupyemcsi OT npoOaeMbl KauecTBa MOArOTOBKU U
OCTaHOBUMCSI Ha Te€X TPYJHOCTSX, C KOTOPbIMU CTaJKHBAE€TCs COBPEMEHHBIH pa3pabOT4MK, U
MPOAHATM3UPYEM  HHCTPYMEHTAPHH, KOTOPBI HEOOXOAMM MJisi TOTrO, YTOOBI 3THU TPYIHOCTH
IIPEOI0JIETh.

[IpakTuuecku Bcsi paboTa MpPOrpaMMHUCTa OCYILECTBISETCS B KOHTEKCTE ONEpalMOHHOMN
CHCTEMbI — CIELUAIBHOTO YPOBHSI IPOrpaMMHOro odecreueHus. B ee 3ajauy BXOOUT yrpaBiieHHE
[I0JIb30BATEIbCKUMHU  NpOTpaMMaMH M pecypcaMu  Kommblorepa. HemocpencTtBeHHo ¢
OINEPALMOHHON CcHCTeMOW paboTaroT MNpPUKIAAHBIE MporpamMMbl. Pa3paloTyuk ke BBINOIHSAET
(GYHKIIUU TpOTpaMMHUCTa W KOHEYHOro mosib3oBarenss OC, paboraromero ¢ ToJb30BaTEIbCKUM
untepgeiicom  [3]. Ilosromy 3HaHus B 00JacTW  ONEPALMOHHBIX  CHUCTEM  MIPAIOT
OCHOBOIIOJIArarolyt0 poJib.

OnTtuManbHOM MOJENbIO  SBISETCS CHUTyalus, IpU KOTOPOM HPOrPaMMUCT HUMEET
NPEJCTaBICHU O HambOoyiee pacIpOCTPAHEHHBIX W (QYHKIMOHATBHO-3()()EKTUBHBIX CHCTEMAaX,
SBJISISICH TPU ATOM TMPOJBUHYTHIM I0JIb30BATEEeM OJHOM CHCTEMBbl WIIM CEMeHcTBa CUCTEM, B
KOTOPBIX €EMY HEMOCPEACTBEHHO IPUXOJUTCS paboTaTh.

PaccmoTpuM MHCTpyMEeHTapuil mporpammucra Ha mpumepe mpouecca co3ganus I10.
[Ipouecc pa3paboTku pa3fenseTcss Ha MOCJIeA0BaTEIbHbIE ATAIbL: IOCTAHOBKA 33/1a4u, pa3paboTka
apXUTEKTYphl, HalKCaHUE KOJAA, MOJydyeHue pabodell MporpaMMbl, TECTUPOBAHHE U OTIAJKA,
oopMIieHHE JOKYMEHTAIUH.

Ha ocHoBe 3Toil cxembl (opMHpyeTcss NEpBHYHOE IpPEACTaBIeHHE 00 HHCTPYMEHTax,
sBIsIfoMXcst  cpeacrBamu  pazpabotrku I[10. C. MakkOHHENIT Cpeau OCHOBHBIX METOJIUK
KOHCTPYUPOBAHMSI BBIACISAET TUITBI HHCTPYMEHTOB, KOTOPbIE HEOOXOIMMO BBIOUPATh MPH CO3AAHUU
I1O: cucremy ynpaBieHHsS BEPCHUSMH; SI3bIK IMPOTPAMMHPOBAHUS M KOMIWIATOP, WX BEPCHU;
wiarpopMy MpPOrpaMMHpOBAHHUSA, €CIM 3TO HEOO0XOAWMO; JIOIMYCTHMMOCTb HCHOJIb30BAHHUS
HECTaH/JApPTHBIX BO3MOJKHOCTEHM $3bIKA; PEAAKTOp, HHCTPYMEHT pedakTopuHra, miargopmy
TECTUPOBAHUS, MO/1YJIb IIPOBEPKU CHHTAKCUCA UM Cpely pa3paboTku [4].

Bri6op ompenensieTcsi mMOCTaBIECHHOM 3amauei, MpeACTaBICHHUEM CIIOCOOOB JTOCTHIKEHUS
pe3yabTaToB, MPHUEM OTBEYAOUINX KpuTepHio. Ha aerne Tak ke BO3MOXKHA CUTYaIUsl, TP KOTOPOH
HE00X0IMMOCTh KaKOro-IM00 MHCTPYMEHTA BO3HUKAET B IIPOLIECCE BBIITOJIHEHUS 3a/auu.

CornacHo C. MakKOHHETY NIPOLIECC CO3AAHUS TPOrPAMMBI IPOXOAUT CIIEITYIOIINE ITAlbI:

1) BeiOop cuctemsl ympaBieHHS BepCHSIMH — HEOO0XOoAMMas 4YacTb YIPaBICHUS
KOH(UTypanmei npoexTa, a IMEHHO KOHTPOJISI UCXOTHOTO Koja. M3BectHas cucrema Git cunraercs
0a30BbIM KOMIIOHEHTOM MJisi mporpammucta. I[lone3Ho Takke 3HaTh OOIIME MPUHIUIBI PabOThHI
JAaHHOTO MEXaHW3Ma, T.K. B JaJbHEHIIeM INpH IMepexoje Ha HOBOE pabodyee MECTO aJamnTaius
MIPOrpaMMUCTa K HHOW CUCTEME MOXKET 3HAYUTENIbHO YIPOCTUTHCS.

2) BpiOop sA3bIKa MPOrpaMMUPOBAHMS I pa3paboTUMKa 3aciIyKHBaeT 0COO0ro BHUMAaHUS,
MOTOMY YTO MPOTPAMMUCT MOTPYKaeTcsi B BHIOPAHHBIN SA3bIK C CaMOro Haydaja KOHCTPYMPOBaHUS
nporpaMMbl 10 camoro KoHma [4]. BeiOupaTh A3BIK IPOrpaMMHUPOBAHUS  HEOOXOJUMO
BHUMATeJIbHO, YUUTHIBAs CHEU(PUKY U OPUEHTALMIO f3bIKa, BOCTPEOOBAHHOCTh M AKTYaJIbHOCTh
ero WCIoNb30BaHUs. PekoMmeHayeTcss ocBamBaTh MOIIHBIE BBICOKOYpOBHEBBIE si3biku (Python),
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KOTOpBIE TMO3BOJISIIOT OBICTPO W A()PEKTUBHO pemaTh 3aJayd MOBCEAHEBHOTO IMPHUKIAIHOTO
xapakrepa [5].

Jnst oO0ydeHus TMOAXOIAT TaKKe S3bIKH, KOTOPHIE XOPOIIO BBIPAXKAIOT KOHIEMIIHIO
nporpammupoBanus (Pascal). Hamucanue koma Ha TakuX S3bIKaX COOTBETCTBYET MBIIIJICHUIO
nporpaMMmucTa U (popMupyeT HaBBIKM NPOTPAMMHUPOBAHMSA, HE CHUJIBHO 3aBHCALINE OT S3BIKA.

HGO6XOILI/IMO TaK)Xe 03HAKOMHUTLCS C OoJjiee HHU3KOYPOBHEBBIMU A3bIKaAMHU.
PERTHMHMIA A3EIKOE MPOMRERMMEIG B SHN A

B Tarra. mc B Prthon W C++ @ Visnal Basic NET ocs @ Tawra Saipt I FPHP @ sqL O Ohjectiwe-C

PeWTIHr

FAsbIKM NPO MPERMME0 B SHM A

Pucynok 1 — PeliTunru s3pIK0B IporpaMMupoBaHus [ 7]

3) Baxnas ponp Takke OTBOIUTCS HHCTPYMEHTaM, KOTOpbIe OOecrednBaioT paboTy ¢
HCXOJHBIM KOAOM. Eciiu MUHMMaIbHBIM CPEAICTBOM JUIs HAIIUCAHUS HMPOTPAMMbI MOXKET SIBISITHCS
MPOCTON TEKCTOBBIA pPENAKTOp, TO s ee (PaKTHUECKOW pa3pabOTKU TpeOyeTcs: IUPOKUi
(GyHKLIMOHAJ, pealu3yeMblii MHTEIpPUPOBAHHOM cpenoil pa3zpaboTku. B uaeane mporpammuct u
cpeia JOJKHBI COCTaBJISITh CHMOMO3, Kor/ia eicTBus nporpamMmucta u ¢pynknuu |IDE momommsitor
JpyT Apyra B mpolecce padoThl Ha/l IPOEKTOM.

4) HeorpemieMOl 4YacThl0 KaXKIOTO MPOrPaMMHOIO MPOJIYKTAa SBISIFOTCS OHUOIMOTEKH.
D¢ dexTuBHOE UCMONB30BaHNE OMOIMOTEK B Pa3bl COKpAIIaeT 3aTpaThl PECYpcOB Ha pa3pabOTKy
I1O. YToOBl MCKIIIOYUTH MOMEHT MOBTOPSIEMOCTH, MPOrPaMMHUCT MOXET CO3/aBaTh COOCTBEHHbBIE
OMONINOTEKH,

5) Tak wunm wHaYe, TPOrPAMMHCTY TMPHUIAETCS CTOJKHYTHCS C TMPOOJIEMON CO3IaHMS
UCTOJNHAEMOM mporpaMmsbl. [l 3TUX menei ciykaT KOMIWIATOPbI M KoMmmnoHoBIIMKH. Ceifuac
JIaHHBIE CpeJICTBa yaile Bcero mHTerpupoBanbl B IDE, mubo nmpoaukToBaHbl Bepcuen si3bIKa WU
iarpopmoii pazpabotku. [loHMMaHue MeXaHU3MOB COOPKHM TMO3BOJISIET pellaTh MPOoOJeMBl, ¢
KOTOPBIMH MOKET CTOJIKHYTBCSI IPOTPAMMHMCT.

6) CpencrtBa aBTOMaTH3allMKM pa3pabOTKM MNPEACTABISAIOT CcO0OM  HETpUBHANIBHBIE
MHCTPYMEHTBI, HAJM4YME KOTOPBIX B CTEKE TEXHOJOIMM MOTYT CYIIECTBEHHO OOJIETYUTh >KU3Hb
IPOrPaMMHUCTY 32 CYET HCKIIIOYEHHs BBIMOJHEHHS UM MOBTOPSIONIMXCS PYTUHHBIX ONepanui
(cuenapum, Makpochl). [ 1aBHOE onpeaenuThCs, palliOHAIBHBI JTU BPEMEHHBIE 3aTpaThl HA OCBOECHUE
9THX CPEJICTB.

7) CyiiecTBeHHO 00Jsier4aroT paboTy MpOrpaMMHUCTa CPEICTBa OTIAIKA U TECTUPOBAHUSA.
D¢ dexTuBHOE TECTUPOBAHHE ABTOMATH3UPYET MPOIIECC BBISBICHHS HEMOIA0K.

8) Ha nmaHHBIE MOMEHT JOCTYMHO MHOXECTBO cpeAcTB mnpoektupoBanus (UML,
apXUTEKTypHbIe OJOK-CXeMbl, jauarpamMmbl). OHM Jal0OT BO3MOXKHOCTb OpPIraHU30BaTh |
CTPYKTYpUPOBATh IPOEKT.
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9) JlokyMeHTHpOBaHHE TIpOEKTa — paboTa HECKONbKO pyTUHHas. OJHAKO XOpOIIO
3aJJOKyMEHTUPOBAaHHBIN KOJ LIEHUTCS HAMHOIO BBILIE, [TO3TOMY pa3pabOTUUKy CIEeNyeT BIaleTh
MHCTPYMEHTAMH U1l pabOThI C TOKYMEHTALIUEH.

Bce nepeuncieHHble BbIIIE HHCTPYMEHTHI 0a3upyroTcst Ha oOuiei cxeme co3manus [10 u
IPOrpaMMHUCTY 00s13aTeIbHO HEOOXOAUMO OBJIAJIETh UMH.

Taxkum 00pazom, MOXKHO YTBEP)KAATh, YTO IMPOrPAaMMUCTY HEOOXOJUMO YMETh NPAaBHIBHO
paboTaTh C OINEPalMOHHOW CHCTEMOMW, BIAJAETh MEXaHM3MAMHU aIMHUHHCTPUPOBAHUS U OBITH
«IIPOABUHYTBIM»  Iosib30BaTesieM. s pa3paboTKM  NIPOrpaMMbl  CIEAYET BOOPYKUTHCS
spdextuBHoit IDE, ocBouth cuctemy ympaBieHHs BepcHsAMH, C(HOPMHUPOBATH TEXHOJIOTUYECKHUIA
crek, BKarodarouuid SI1, 6ubnuorexku, cpencTBa aBTOMaTU3alMM M TECTUPOBAHUS, HHCTPYMEHTBI
paboThl ¢ JoKyMeHTauued. Xopoline HMHCTPYMEHTBI M TNPABHIIBHOE UX HCIOJIb30BAaHUE MOTYT
3HAYUTENbHO OOJErYuTh >KU3Hb IPOrpaMMUCTAa U CHH3AT YTOMIIIEMOCTb. YMEHHE BbIOpaTh
HYXXHBI MHCTPYMEHT, OBJAJIeTh UM U TPABWIBHO €r0 HCIIOJIb30BaTh, FAPAHTUPYET TOCTHKEHUE
IIOCTaBJIEHHOW LeJIH.
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ON THE USE OF NANO-TECHNOLOGY TO CREATE A SELF-DESTRUCTIVE
ENVIRONMENTALLY FRIENDLY POLYMERS

Chimshit A.A. — student, Simonova N.N. — assistant professor

Altai State Technical University after I.I. Polzunov
Barnaul

Plastic flooded garbage dumps and city streets. Research reveals that forty percent of
garbage is plastic. Today's plastic can decompose within five hundred years.

Plastic products made using a catalyst can turn into a pool of water and carbon dioxide in
one year. Therefore, many people were quick to call such plastic bags "self-destructive™ and "self-
decomposed."

There are many problems with unnecessary plastic, it is impossible to burn it - poisonous
gases are formed. This circumstance prompted scientists to create a self-destructive plastic.

James Gillett, an employee of the University of Toronto (Canada), together with his
colleagues, invented how to destroy plastic: under the influence of ultraviolet rays, the plastic cup
disappeared in a few hours. It turns out that the components mixed with plastics are harmless to the
environment and humans, sensitive to ultraviolet radiation. The plastic is destroyed after a reaction.
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In many countries of the world, technologies for the production of biodegradable packaging
based on vegetable raw materials are now widely used. Corn, sugar beet, cassava, sugarcane are
used for this purpose. The rise in prices on oil and gas, which conventional polymeric packaging
materials are made off, also hasten the production of vegetable packaging.

Although, the production of polymers made off oil and gas remains cheaper and more cost-
effective than that one made off corn or beets. In addition, vegetable polymers have other
significant drawbacks. And the main thing is the emission of methane, which causes twenty times
more powerful greenhouse effect than carbon dioxide emissions into the atmosphere.

And if we consider that over the past half century the amount of garbage, "produced by" the
population of the Earth, has increased by 20 times, it is still unknown what the planet will suffocate
faster, from non-decomposing polyethylene or from harmful emissions into the atmosphere.
Therefore, the new type of polyethylene has a really big future.

Eco-friendly packages are not worse than the ordinary ones by their properties. However,
even this simple measure will allow reducing the size of garbage dumps in several years.

The problem that exists on earth after the invention of plastic could soon be solved in the
United States.

Today, an ordinary plastic bag can decompose on its own during 450 years, and therefore
the disposal of such products has become an urgent problem long ago.

The researchers from the American University in North Dakota came close to its decision.
They were able to invent a technology for the production of plastic, which can be completely
decomposed in just three hours when exposed to ultraviolet radiation. That is, in fact, under the rays
of the sun.

The basis of the production technology is that all the traditional components are used for its
production - lactose, fructose, sucrose, cellulose, etc. and - lignin. The plastic produced by this
method begins to decompose quite actively at ultraviolet radiation of 350 nm wavelength, turning
itself into soluble biological compounds.

Plastic obtained by researchers is now undergoing extensive laboratorytesting.
Uncontrollability of the process of plastic disintegration is among unsolved problems. For example,
a bag or a bottle made of such material can simply not have time to get home from the store - they
can dissolve under the influence of sunlight.

In Russia, there are about 150 million cubic meters of MSW (municipal solid waste) that are
dumped at the landfill every year. There are about 200 kilograms of garbage in one cubic meter of
pressed waste. According to environmentalists, packaging, such as polyethylene and other types of
plastic, amounts to 40 percent of all MSW. There is a ban on the use of non-decomposing
polyethylene in different countries in recent years. Its usage has been banned in California and not
the first year. In India a person may be sentenced to prison for using polyethylene. China,
Singapore, Taiwan, Bangladesh, Australia have already forebid it. Italy and France planned to
prohibit the use of non-decomposing polyethylene since 2010.

Ordinary Russians still do not think about what packaging material of their purchases is
made from, but manufacturers will have to solve the problem: as packaging for exporting to Europe
goods, must be environmentally safe at the request of the EU.

In addition to it, millions of tons of waste packaging is deposited on the ground, so it is clear
that safe polymers are necessary as air.

In this situation, the transition to self-decaying packaging could be an excellent way out and
according to environmental estimates, the volume of garbage at landfills would be reduced by two
to three times.

Many countries in the world have already done this, and it’s time for Russia to pursue them.

St. Petersburg was one of the first to make environmentally safe packaging in Russia. They
tried to apply bio-additives offered by Western manufacturers for its production. Such packaging
met the European requirements for environmental safety. True, all these additives were hydro-
decomposable — that is, water, special temperature and humidity were required to start the self-
destruction mechanism, and as a result, methane was released.
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Having learned the fact of methane emission, domestic environmentalists said they would
not support such technology and cooperate.

The search had to be resumed, and some years ago, they brought it to an English company
that offered a completely new technology: their additive allowed polyethylene to decompose under
the influence of oxygen from the air. As a result, water, carbon dioxide and a small amount of non-
aggressive biomass, was produced and the latter is “consumed” by microorganisms in the ground.
The maximum service cycle of this package without changing any physical and mechanical
properties is one and a half years. Then start the processes of destruction, proceeding from one to
one and a half years.

Each package of self-decomposing polyethylene, which appeared in St. Petersburg stores,
has an inscription warning the customer that the package decomposes one hundred percent, that it
should be stored at a temperature not higher than 29 degrees and avoid direct sunlight.

Now several laboratories are working on a supplement formula that will make ecologically
safe not only plastic wrap, but also plastic for bottles. Nanotechnologies used in these developments
will make them more qualitative. The British are working in the same direction. The Russians now
have a chance to keep up with their Western colleagues.
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OB UCIIOJIb30BAHUY HAHO-TEXHOJIOTUH JIJISI CO3IAHUSI
CAMOPA3PYHIAIOIIHNCSA SKOJOI'MYECKH BE3OITACHBIX ITOJIMMEPOB

Yummut A.A. — ctyaedt, Cumonosa H.H. — nouent

®I'bOY BO «Aunralickuii rocy1apCcTBEHHbIN TexHUYeckuil yHusepcurer um. M.1. Ilonzynosa»
r. bapHayn

W3nenus u3 miacTMacchl 4acTO BCTPEUYAIOTCS HAa TOPOACKUX YIUIAX U B MECTAaX TOPOJCKUX
CBAJIOK, TMPU 3TOM HUX JIOJS Cpelau BceX pasHoBUAHOCTeH Mycopa — 40 %, yTo mOATBEpXkAAIOT
cnienuangbHble ucciaenoBanus. CylIecTBYIONIUN U OECXO3HBIM Ha CETOAHSIIHUN JIeHb IUIACTUK B
TEYEHHUE COTEH JIeT OyJeT MPOXOJUTh MPOLECC Pa3IokKeHus, a TaK Ha3bIBaeMblIi "Onopazaaraemblil"
IUTACTUKOBBIN MakeT OyneTr pasiaratbcsi B TeueHue roja. C MCHOIb30BaHUEM KaTalau3aTopa OH U
Apyrue, Ha3BaHHbIE MOJOOHBIM CJIOBOM H3JENUSl W3 IUIACTHKA, pasjararoTcs, MHpeBpalasch B
JIy’KUILYy BOJIbI M YIJIEKHUCIIBbIN ra3. MHOTo npo0seM ¢ HeHYKHOM M1acTMacCcoM, CKUTaTh €€ HeNlb3s —
00pa3yroTcsl SII0BUTBIE Ta3bl. DTO OOCTOATENBCTBO HATOJIKHYJIO YYEHBIX Ha MBICIb CO3]aTh
caMOyHHMUTOXaromTyrocs miactMaccy. Corpynauk Topontckoro ynuBepcuteta (Kanama) [[xeitmc
JOKAIUIET BMECTE CO CBOMMM KOJUIETaMH TpUAYMal, KaK YHHUYTOXUTH Iulactmaccy. llox
BO3JICHCTBUEM YIbTpadUOJIETOBBIX JIydel IIacTMaccoBasl yalika ucuessia 32 HECKOJIbBKO 4acoB!

Oxa3sbIBaeTcsi, BBEJICHHbIE B IJIacTMaccy Oe3BpeIHbIE Ul OKPYXKAIoIIeH cpe/bl U YeloBeKa
KOMITOHEHTHI, UyBCTBUTENBHBI K yibTpaduonery. BozHukaeT peakuus nocie, KOTOpoi ImjiacTMacca
yHuuTtokaercs! Ha 1aHHBII MOMEHT NOYTHM IO BCEH IUIAHETE YK€ MAacCOBO IMPUMEHSIOTCS
TEXHOJIOTHH TIOJIYICHHS OMOopa3yiaraeMoil yIakOBKM Ha OCHOBE PACTHTEIIBLHOTO ChIphs. s maHHOM
MaHUIYJISIUY UCIIOJIB3YIOT TaKUe MPOAYKTHI, KaK KyKypy3a, caxapHasl CBEKJIa, MAHMOKA, CaXapHbIH
TpocTHUK. [lomopoxanue HepTH M Tra3a, U3 KOTOPBIX pPa3pabdaThIBAIOT OOBIYHBIE IMOJIMMEPHbBIE
YIIaKOBOYHBIE MaTEPUAIBI, TOXKE MOACTETHYJIO IPOU3BOICTBO YIIAKOBKH U3 PACTUTEIBHOTO ChIPHS.
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OpHako, WM3TOTOBJICHHE IMOJMMEPOB M3 PACTUTEIHLHOTO CHIPhS OOXOIUTCS OPOKE U HE
SBIIIETCS HPKOHOMMYECKH BBITOAHBIM, YeM M3 HedTH U Traza. Bmecte ¢ TeM, y pacTUTENbHBIX
MOJIMMEPOB €CTh U JPYrUe€ 3HAUUTEIbHBIE HEAOCTATKU. VM IIaBHBIM — 3TO BBIJEJICHHE METaHa,
naromee B 20 pa3 6osee MOIIHBIA MAPHUKOBBIA 3P PEeKT, ueM BbIOpOC B aTMoc(hepy YIIIEKHUCIOro
ra3a. [Ipu 3TOM, MOXHO y4€CTh, UYTO KOJIMYECTBO MyCOpa, KOTOPHIH MPOU3BOIUT HACEIECHUE 3EMIIH,
yBeauuwiock B 20 pa3 3a mocnenHue S50 Jier. 3HAUMT HAM HEHU3BECTHO OT YEro IUIaHeTa
"3amoxHETCA" OBICTpEE — OT BPEIOHOCHBIX BO3AYHIHBIX BBIOPOCOB WM OT IOJIMATHIICHOBBIX
OTXOJI0B, KOTOpbIE HE pasnararoTcs. IMEHHO MO3TOMY HOBBIN BHJI MOJIUATUIICHA UMEET BBHICOKUI
1IaHC Ha cymiectBoBanue. [Ipocrast mepa - 3aMeHbI CTaporo BU/a MOJIMATUIICHA HA HOBBIN MTOMOKET
3HAYUTENIBHO COKPATUTh Pa3Mepbl U KOJIWYECTBO MECT JJII MYCOPHBIX OTX0/0B. Takas 3amMeHa He
ChI'paeT OOJBIION PONU IS MOTpeOUTENel, Belb MO0 CBOMM CBOHCTBAM SKOJOTHYHBIC IMAKETHI
HUYEM HE YCTYMNaroT OOBIYHBIM.

B ckopom Bpemenu CIIIA cMOXeT OKOHYATENBHO Pa3peliuTh MPOoOJIeMy, BOZHUKIIYIO C
M300peTeHNeM IUTaCTUKA. Y TUJIM3AIMs IUIACTUKOBBIX "KYJIBKOB" — HE MEHee Ba)kHas HACyIIHAas
mpobyiiema, Tak  Kak  OIWH  TakoW  MakeTuk  pazmaraercs g0  450-tu Jer.
bruxke Bcex K pelIeHUIO MOAONLIN HCCIeA0BaTeNIN U3 aMepUKaHCKOro yHuBepcuteTa B CeBepHOM
Hakore. OHH CMOTJIM HM300pPECTH CIENUATBHYIO TEXHOJIOTHIO TPOM3BOACTBA 0COOOTO BHJIA
IJIAaCTHKA, KOTOPBIM BCET0 B TEYEHHME TPEX YacCOB MOJHOCTHIO pa3jaraeTcsl Mpu BO3ICHCTBUM Ha
HEro  Jyded  colHIA Wik Jo00ro  JAPyroro  ynbTpa(HoIETOBOTO  H3ITyYCHHS.
OcHOBa TEXHOJOTUH MPOHU3BOJACTBA COCTOUT M3 CIEAYIOIIUX KOMIIOHEHTOB, TPEOYyeMbIX IJISl €ro
MONyYeHUsT — JIaKkTo3a, (pyKTo3a, caxaposa, ULEIUII0NI03a M MPOYHe dJIeMeHTH. [lmacTuk,
MPOU3BEAEHHBIM TaKUM METOJOM, OBICTPO pasiiaraercs Mpu JJWHE BOJHBI yIbTPa(HOIETOBOTO
u3nyyenus B 350 HM, peBpalasch B paCTBOPUMbIE OMOJIOTHUECKHE COETMHEHNUS.

[lonydyeHHblii B  XOA€  HCCIEAOBAHUW  TUIACTHK, TOABEPraeTcss BCEBO3MOKHBIM
1a0b0paTOPHBIM UCHBITAHUSAM. [ T1aBHAsT W3 HEPENICHHBIX MPOOJIeM - HEYIPaBIIEMOCTh MpoIecca
pacnana mnactuka. K mpumepy, HOpOAyKT U3 TakOro MarepHualia MOXET PAacTBOPHUTHCS MOJ
NEHUCTBHUEM COJTHIIA 32 KOPOTKUM MTPOMEKYTOK BPEMEHHU.

B rox Ha poccuiickoii cBanke nosBisiercss okoio 150 miaa kybomerpo THO, B kaxaom u3
KOTOpBIX crpeccoBaHo okojio 200 kr mycopa.Okono 40% TBO cocTaBiseT MONMMATHICH U APYTUe
BUIBl TIACTHKA, IO JTOH MPHYMHE MHOXXECTBO CTpaH BBOJUT 3alpeT Ha UCIHOJIb30BaHUE
HepaszJlararoierocs noiaudTwieHa, Hanpumep B Kamudopuun, a B uauum 3a mogoOHy0 MpakTHKY
BBEJIEH TIOpeMHBIN cpok. Tak ke mnpucoenunwinch Kuraii, TaiiBanp, Cunramyp, banrmagem,
ABcTpanusi.

Wrtanust u Opannus miaHupoBaid BBECTH 1moao0HbIN 3anpeT ¢ 2010 roga. XXutenu Poccun
MOKa HE 3aJ[yMBIBAIOTCA O TOM, Kakas yIaKOBKAa MX TMOKYIKH, B TO BpPeMs KaK MPOU3BOJUTEITH
JOJDKHBI yYeCTh, YTO YMaKOBKa i TOBapOB, MAYHIMX Ha SKcmopT B EBpomy, momxHa OBITh
JKoJIoTHYecKkn Oe3omacHod. be3omacHbie monmuMepsl HEOOXOAMMBI IUIAHETE, BEIb OTPOMHOE,
HEHUCUYUCIISIEMOE KOJIMYECTBO YIIAKOBOYHOTO Mycopa ocelaeT Ha 3emuie. B 3Tol cuTyauuu nepexon
Ha CaMOpas3ararollylocsi YMakKoBKY MOT Obl CTaTh OTJIMYHBIM BBIXOJIOM U3 ToJjiokeHus. [lo
MOJICYETaM JKOJIOTOB, 00bEMBI Mycopa Ha MOJMIOHAaX YAAloch Obl COKpaTUTh B ABa-TPU pasa.
MHorue cTpanbl MUpa YKe clieTain 3T0, 1 Poccuu mopa ux TOTOHSTD.

Brnepseie B Poccun mpou3BOAUTH SKOJIOTMUECKH O€30MacHyI0 yHmakoBKy cTaiu B CaHKT-
[Terepbypre. Chayala B €€ TPOU3BOJACTBO  J00aBsuiM  OMOA00aBKH, TIpeajiaracMbie
MPOU3BOJUTENSIMU C 3amajna. Takas ymakoBKa COOTBETCTBOBaja BceM cranaapraM EC mo
TpeOOBAHUIO HKOJOTHYECKON Oe3omacHOCTH. BOT TONBKO OBLT OJWH MUHYC - 3TH JOOABKH OBLIN
TUApOpa3IaraéMbIMU, 4TO TPUBOAMIO K HEBO3MOXXHOCTHU PAa3jOKEHHUs HE B BOJHOW cpele U
BBIZICJICHHH TIPH 3TOM MeTaHa. Y3HaB O (hakTe BBIJCICHUS METaHa, OTEYSCTBEHHBIC SKOJOTH
OTKA3aJIUCh OKA3bIBaTh MOJJIEPKKY.

[Toncku mpunIoch BO30OHOBUTh U HEKOTOPOE BPEMsI CITYCTsI OHU BBIBEIM Ha aHTIUHCKYIO
KOMITaHUIO0,pa3padoTKa KOTOPOH B KOPHE OTIUYANAch OT BCEX OCTAIBHBIX: UX J0oOaBKa paspyliana
MOJIMATUIICH IO/ IEUCTBUEM KHCIIOPO/Ia, HAXOISIIET0Cs B COCTaBE BO3IyXa.
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[Tocme mpormecca pa3pylleHHs OCTaBAIUCH: BOJA, YIIEKUCIBIA Ta3 HW  HEOOIbIIOE
KOJMYECTBO HearpeccUBHOM Ouomaccsl, KOTOPYIO MOTJIOTAT MUKpPOOPTaHU3MBlI,
HAXOJSIIMECSBIIOYBE. MaKCUMaNIbHBIH CPOK CIYKObI Takoro Iakera TMoJTopa Toja. 3areM
3alyCKalOTCA MPOLECChl pa3pylIeHHs], UIAIIUEecs OT OlHOTO 10 Tmoxytopa Jer. Ha
caMopasJaralonIuxcs makerax, Kotopsie nponatorcs B Cankr-IlerepOypre, HanMcaHo, 4TO MaKeT Ha
100% paznaraeMm U XpaHUTb €ro HY)XHO NpHU Temmeparype He Bbime 29 C u uzbderath omajaHus
MPSIMBIX COTHEYHBIX JIYUEH.

Ha nanubIif MOMEHT, 5KOJIOTH TPYyIATCS Hall GOpMyIIoi 10OaBKH MPUMEHUMON K IIACTUKY
Ui OyTHUIOK. B 3THX pa3paboTkax MCIONB3yIOTCS HAHOTEXHOJIOTHH, YAYUIIAOIINe X Ka4ecTBo. B
TOM 3K€ HaIpaBlIEHUU paboTaloT U aHrIu4aHe. Poccuiickie 5KOJI0rM MMEIOT IAHC JIOTHATh CBOMX
KOJUIET € 3araja.

Cnucok UCOJIb30BaHHBIX UCTOYHUKOB U JINTEPATYPhI

1. JIns mOKYIOK ImpeajiaraloT «CaMOYHHUYTOKAIOIIUICS TIJIACTUK [ DIEKTPOHHBIN pecypc] /
— Pexxum nocryna: https://www.spb.kp.ru/daily/24166/379072/

2. AMepuKaHCKHe HCCIIeIOBATENU co3/1amu CaMOYHHYTOXKAIOIIUKCS IJTACTUK
[DnexTponnsiii pecype] / — Pexxum nocrtyma: http://fond-fir.ru/news/amerikanskie-issledovateli-
sozdali-samounichtozhayushhijsya-plastik/

3. Poccus, Bcien 3a OCTANbHBIM IIUBHJIM30BAaHHBIM MHPOM, HAYHMHACT TPOU3BOIHTH
CAaMOYHHUTOXAWOIUKCA ~ Mycop  [Onektponnsii  pecypc] / —  Pexum  pmoctyna:
http://greenalternative.ru/?p=276

APPLICATION OF DATA MINING IN SPACE EXPLORATION
Roenko D.V. — student, Manukhina I.A. — associate professor

Altai State Technical University after I.1. Polsunov
Barnaul

In recent years, the amount of data various spacecrafts and satellites have accumulated has
overwhelmed the field of study. This data is being used by astronomers is in galaxy morphological
classification to obtain insight into galaxies formation and evolution. Earlier, galaxy classification
used to require human intervention, as the data received by spacecraft were photographic plates and
required visual inspection and analysis. But as more and more data come online it has become
unrealistic to devote human resources to the time-consuming process of galaxy/planet/star
classification. [1]

Astronomical organizations produce a massive amount of data at the present time. One of
the most ambitious and influential projects in the history of astronomy is The Sloan Digital Sky
Survey. [2] Over fourteen years of operations since 2000, it obtained deep, multi-color images
covering more than a quarter of the sky and created 3-dimensional maps containing more than 1 200
000 galaxies and more than 120 000 quasars. [3] Only The Sloan Digital Sky Survey will produce
more than 50 million images of galaxies in the coming years. [1]

Another good example is NASA, in 2016 it was generating 12.1 terabytes of data every
single day from thousands of sensors and systems dotted across the world and space. All of this is
then added to an archive that contains an estimated 24 petabytes, or 24 000 000 gigabytes, but it
doesn’t stop there. Within the next five years, NASA expects this archive to more than double to 50
petabytes as it launches new missions to analyse Earth and other planets. [4]

With the advent of machine learning, companies like SDSS and NASA now have the
opportunity to automate image analysis through neural network and data mining algorithms.
Scientists have attempted to use neural networks for classification of morphologies since the early
1990s, with limited degree of success. But recently artificial neural network algorithms have
become much more sophisticated and NASA has been able to see a significant increase in their

123


https://www.spb.kp.ru/daily/24166/379072/
http://fond-fir.ru/news/amerikanskie-issledovateli-sozdali-samounichtozhayushhijsya-plastik/
http://fond-fir.ru/news/amerikanskie-issledovateli-sozdali-samounichtozhayushhijsya-plastik/
http://greenalternative.ru/?p=276

classification accuracy. In 2017, for example, NASA discovered an eighth planet circling Kepler-
90, tying the Kepler-90 solar system with our own for the most number of planets in a single solar
system. The planet was found by feeding data from NASA’s Kepler Space Telescope into an
artificial neural network programmed to identify exoplanets. To create the neural network,
researchers trained the algorithm using 15 000 signals from the Kepler exoplanet catalogue. Once
the neural network achieved a certain level of accuracy (96%), they applied the algorithm to a
previously unanalyzed set of 670 star systems. With the success of this “first” application, NASA
now plans to apply the algorithm to the full set of 150 000 star systems. [1]

The success of neural networks in these instances has much broader implications for NASA.
Machine learning applied to astronomy has reached a level of accuracy and sophistication that
NASA can process the massive amount of current and archived astronomical data. These algorithms
now have the capability to detect some of the weakest signals of morphology, signals that would
have been missed entirely by human classification. [1]

In the short term, NASA needs to invest resources in two things:

1. Expanding the “known” datasets of galaxy catalogues so that neural networks have a
larger variety of input data fed into them.

2. Advancing a technique known as deep convolutional neural networks, which have shown
to be as good as humans at face recognition. [1]

Data mining algorithms applied to space exploration have already shown us their efficiency.
Their speed and accuracy give us the opportunity to expand our understanding of how do our
universe work. Who knows, maybe the next exoplanet discovered with neural networks and
algorithms of data mining will be habitable like our Earth?
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IMPUMEHEHHWE UHTEJVIEKTYAJIBHOI'O AHAJIM3A JAHHbBIX
IPU UCCIIEJOBAHUU KOCMOCA

Poenko /I.B. — crynent, Manyxuna U.A. - K.(p.H., 1OLeHT

OI'BOY BO «Aunralickuii rocyiapcTBeHHbIN TexHu4Yeckuil ynusepcuret um. M.1. IlonzyHosa»
r. bapnayn

3a mocneaHue TOABI O0BEM JIAHHBIX, HAKOIJICHHBIM pa3IMYHBIMU KOCMHUYECKHUMHU
amnmnaparaMmM M CIYTHHKaMH, IIEPCIIOJTHHII 001acTh HUCCJICA0OBaHUA. OtHn JAHHBIC HCIOJB3YHOTCA
acTpOHOMaMH B MOP(OJIOTrHUECKON KIacCU(UKAIMK TaJaKTHK, YTOObI MOTYYHUTh MPEACTaBICHUE O
GbopMHUpOBaHMM U SBOJIOIMM TalakTUK. PaHee, kiaccuukanus TajJakTUK TpeboBana
YeJI0BEYECKOI0 BMEIATENbCTBA, IOCKOJIBKY JAHHBIE, IMOJIy4aeMble C KOCMHYECKMX aIlllaparos,
ObUTH 3aUKCUPOBaHBI HA (POTOMIACTUHKAX, TPEOYIOIUX BU3YyaIbHOTO OCMOTpa U aHanu3a. Ho mo
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Mepe TOro, Kak Bce OoJiplie M OOJbIIE JaHHBIX MOCTYNAeT B CETh, CTAJI0O HEPEAIbHO BBIACIATDH
YeJI0BEUYCCKHE PECYPCHI Ha TPYAOEMKHUHI Mpoliece Kiaccu(puKaiiu raJakTvk / mianet / 3e3a[1].

B Hacrosiniee Bpems, aCTpOHOMHYECKUE OPraHMU3aLMU IPOU3BOASAT OTPOMHOE KOJIMYECTBO
naHHblX. OJIHUM U3 CaMbIX aMOMIIMO3HBIX M BIUATEIbHBIX MPOEKTOB B HCTOPHUH ACTPOHOMHUU
apnsiercs  SloanDigitalSkySurvey  («CrnoyHoBckuid  1mdpoBoii  HebecHbIE  0030p»)[2]. 3a
yeTblpHaauaTh Jet padorsl ¢ 2000 roma sTa opraHu3anus MOIy4uiia IIyOOKHE MHOTOLIBETHBIE
n300pakeHus1, OXBaThIBAIOIIUE Oosiee YeTBEPTH Heba, U co3/ajia TPEXMEPHBIE KapThl, COEpIKaIIne
6onee 1 200 000 ramaktuk u 6oxee 120 000 xBazapoB[3]. Tonpko mumb SloanDigitalSkySurvey
pou3BeAET OoJbIIe, yeM 50 MULTHOHOB N300paKeHHI TAJIaKTHK B Ovpkaiie roasi[1].

Hpyrum xopomum mnpumepom sBisiercs HACA, B 2016 romy oHo renepupoBasio 12,1
TepabaiT JaHHBIX KaXKbIH I€Hb C THICAY JaTYUKOB M YCTPONCTB, YCTAHOBJICHHBIX IO BCEMY MHUPY U
B KocMoce. Bce 3Ty nanHbIe 3aTeM J00aBISIOTCS B apXUB, KOTOPBIN COAEPKUT MPUOIU3UTENbHO 24
nerabaiita, wiu 24 000 000 rurabaiit, HO u 3TO emé He BcE. B TeueHue CIeAYIONUX MATH JIET
HACA oxumaer, 94To 3TOT apXUB YBEIUYUTCS OoJiee yeM B 1Ba pasa 10 S50 merabalT, OCKOJIBbKY
OHO 3aIlyCKaeT HOBBIC MUCCHH JIJISl aHAJTN3a 3eMJIM U IPYrHX IuiaHeT[4].

C nmpuxogom MamHHOTO oOydeHus Takue kommanuu, kak CITHO u HACA Tteneps umeror
BO3MOXXHOCTh aBTOMAaTU3UPOBATh AaHAJINW3 H300paXEHUM ¢ MCIOIb30BAaHUEM HEWPOCETEBbIX
QITOPUTMOB M alTOPUTMOB HHTEIUICKTYaJlbHOTO aHalu3a JaHHBIX. YYeHbIe MBITATUCh
MCTOJIB30BaTh HEWpPOHHBIE CeTH s Kiaccupukamun mopdomnoruit ¢ Hagama 1990-x romos, ¢
orpaHMuYeHHBIM ycnexoM. Ho B mocneaHee BpeMsi allfOPUTMbI HCKYCCTBEHHBIX HEHPOHHBIX ceTeit
cTanmu HamHoro Oosiee cioxHbiMH, 1 HACA ypamoch 3HAUMTEIBHO MOBBICUTH TOYHOCTb HX
knaccupukanuu. Hapumep, B 2017 rony HACA 00Hapyxuiio BOCbMYIO IIJIaHETY, BPaLLAOILYOCs
Bokpyr Kemnepa-90, uro cBsizano conneunyroo cucremy Kemnep-90 ¢ Hamieil coOCTBEHHOM IO
HauOOJbIIEMy YUCTY IJIaHET B OJHOW conHeyHoU cucteme. [ImaHera Obuia oOHapyXeHa MyTeM
nepefadnd JaHHBIX ¢ Kocmudeckoro teneckona HACA «Kemiep» B UCKYCCTBEHHYIO HEHPOHHYIO
CeTb, 3aMPOrPAMMHUPOBAHHYIO ISl HACHTU(PHUKAIMH dK30I1aHeT. UTOOBI co3/1aTh HEHPOHHYIO CETh,
HCCeoBaTeNId OOYYIIIM alropuT™M, ucnonb3ys 15 000 curHamoB w3 Katajora SK30IUIAHET
Kemnnepa. Kak Tonbko HelpoHHasi CeTh NOCTUIJIA ONMpEAENIEHHOro ypoBHs TouHOcTU (96%), oHM
MIPUMEHMIIN AJITOPUTM K HE aHAJIM3UPOBAaHHOMY paHee HaOopy u3 670 3Be3HbIX cucteM. C nepBbIM
ycrexoM ucnoib3oBanusi anroputma, HACA Ttenepp IiaHupyeT NPUMEHUTHh AITOPUTM KO BCEMY
Habopy u3 150 000 3Be3aHbIX cucTeM[1].

VYcnex HeMpOHHBIX ceTel B ATHX ClIydasiX UMeeT ropasfio 0ojee MMPOKUE MOCIEACTBUS IS
HACA. MammnaHoe oOy4yeHHe, NMPUMEHEHHOE K acTPOHOMHH, JOCTUIJIO YpPOBHS TOYHOCTH U
clokHOCTH, O6maronaps koropomy HACA moxer o6pabaTeiBaTh OrpOMHOE KOJIMYECTBO TEKYIIUX U
ApPXUBHBIX AaCTPOHOMMYECKHUX JaHHBIX. OTH aJrOPUTMbl TENEpb HMEIT BO3MOXXHOCTh
OoOHapy>KUBaTh HEKOTOPbIE U3 CaMbIX CJIa0BIX CUTHAJIOB MOP(OJIOTUH, CUTHAJIOB, KOTOpBIE ObLIN ObI
MOJTHOCTBIO MPOMYIIEHBI YeIOBEUYECKO Kiaccuduranuei[1].

B kpatkocpounoit nepcnektnse HACA 10/1KHO HHBECTUPOBATh PECYPCHI B IBE BELIU:

1. Pacummpenne «3BeCTHBIX» HaOOPOB JIaHHBIX B KaTajorax rajJakTHK, 4TOObl HEMPOHHbIE
ceTH uMenu OoJibllIee pa3HOOOpa3re BXOAHBIX JaHHBIX [UIS aHAU3a.

2. Pa3zBuTre TEXHOIOTMH, U3BECTHON KakK INyOOKHE CBEPTOUYHbIE HEHPOHHBIE CETH, KOTOPbIE
noka3ajiu ce0s Tak e XOpOoUIo, KakK JIFOU MPH paclio3HaBaHUu JULL. [ 1]

ANTOpUTMBI MHTEUIEKTYaJIbHOTO aHallu3a JaHHBIX, NpPUMEHSEMble JI1 HCCIEI0BaHUS
KOCMOCa, yXe IIOKa3ald HaM CBOI 3(PQPeKTHUBHOCTb. X CKOpPOCTh M TOYHOCTH AAIOT HaM
BO3MOXXHOCTh pacIIMpUTh Hallle MOHMMAaHHWE TOro, KaKk YCTpoeHa Hamla BcejeHHas. KTo 3Haer,
MOXET OBbITh, CIEIyIolas 5K30IJIaHeTa, OOHapY)KEHHas C IIOMOIIBI0 HEHPOHHBIX CeTed u
JITOPUTMOB MHTEJUIEKTYAJIbHOTO aHalln3a JaHHBIX, Oy/eT 00MTaeMoi Kak Haia 3emMist?
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GPS TECHNOLOGIES
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People have long tried to solve the problem of determining the locationThey built huge
pointers, made detailed maps and learned how to find the road by the stars in the night sky. Today
this task is much more trivial. A modern person can determine their location using a special device
of a GPS navigator or a navigator built into a smartphone.

GPS (Global Positioning System) is a unified worldwide satellite navigation system.
Currently, the system consists of more than 30 satellites that transmit radio signals that are captured
by various GPS receivers anywhere in the world. This technology allows you to determine your
coordinates (more precisely, the coordinates of your GPS navigation device) with high accuracy.
The task of the GPS navigator is to find at least four nearest navigation satellites, determine the
distance to each one, process the data and determine its own coordinates based on the results
obtained. The whole system is based on a non-complicated mathematical method of trilateration.

GPS allows you to determine the location of aircraft and ships. In addition, using this
technology, you can track the movement of vehicles, to make accurate navigation maps and driving
routes. The captain of the ship can quickly determine his position on the map, and the commander -
on the battlefield. The trucker does not get lost at numerous interchanges of the route, and the
traveler - in the mountains or in the woods. Also, the coordinates of the cafes, restaurants and hotels
are loaded into the maps. So, finding the right place with the advent of GPS takes a few seconds. In
addition to purely peaceful use, the GPS system is used directly to control high-precision weapons,
for example, to target medium-range cruise missiles right on target. GPS technology is also used to
monitor nuclear and radiation activity on the earth’s surface.

One of the disadvantages of the GPS system is intermittent problems in the work of
receiving devices. In other words, like any electrical device, a GPS receiver can fail at any time.

However, there are more advantages to the GPS system than disadvantages. The main
advantages are:

- Simplicity and ease of use of GPS navigation devices. In addition to specially designed
GPS navigators, you can use a smartphone with a program installed on it, such as Google Maps,
Yandex.Navigator, etc.

- Cheap. The maintenance and launching of satellites, of course, are expensive (about $ 400
million per year), but the high prevalence of technology has made it possible to reduce the cost of
GPS services;

- Global coverage. The entire globe, with the exception of the poles, is covered by a GPS
network;

- High accuracy. Today, advanced technologies make it possible to determine the location of
the receiver or transmitter with an accuracy of one meter;
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- The quality of the GPS is almost independent of weather conditions.
Summarizing, we can say that GPS is the most perfect way to determine location for both
global purposes and for use by ordinary people.
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Jlromn wW3MaBHA CTApaUCh pEHIMTH MPOOJIeMYy ONpeAeNeHus MecTonoyokeHus. OHu
CTPOWJIM OTPOMHBIE yKa3aTeIH, COCTABISIN MOAPOOHBIE KapThl U HAYYMJIUCh HAXOIHUTh MYTh IO
3Be31aM B HOYHOM HeOe. CeroaHs 5Ta 3ajaya HaAMHOTO TpuBHanbHee. COBpPEMEHHBIN YEIIOBEK
MOXET OIpPEHEIUTh CBOE MECTOIOJIOKEHHUE C MOMOIIBI0 crHenuanbHoro ycrpoiictea GPS-
HaBUTATOPa, TMOO HABUTATOPa, BCTPOCHHOTO B CMapT(OH.

GPS (rmobanpHas cuctema MO3ULMOHUPOBAHUS) SIBISETCS €IUHOW BCEMHUPHOM CHCTEMOM
CIyTHUKOBOH HaBurammu. Ha Texymmii MOMEHT cuctemy o0pasyroT 6osee 30 CIyTHHKOB, KOTOPBIE
MepealT paJlMOCUTHANbI, yJIaBIMBacMble BCEBO3MOXKHbIMU IpueMHukamu GPS B moboii Touke
Halled TIUIaHeThl. OTa TEXHOJIOTUS II03BOJISIET OIpPENEIUTh BallM KOOPAMHATHI (TOYHEE,
KoopauHaThl Baiiero npubopa GPS-naBuramuu) ¢ BEICOKON TouHOCThIO. 3anaua GPS-naBuratopa —
HaWTU MHUHHUMYM 4YE€ThIpE OJMXKANIIMX HABUTAIMOHHBIX CIYTHUKA, OMPEACIHUTH JAUCTAHIIHIO [0
KaX7oro, o0paboTaTh JaHHbIE W HA OCHOBAaHUU IMIOJYYEHHBIX PE3YJIbTATOB OINPEACTUTH
coOCTBEHHbIE KOOpAMHATHI. Bes cuctema OCHOBaHA Ha HECIOKHOM MaTeMaTHYEeCKOM METOJe
TpUJIaTEPALIUH.

GPS no3BonseT onpeaensTh MECTOMOIOKEHUE BO3YLIHBIX U MOPCKUX cyaoB. Kpome Toro,
C TIOMOILIBIO 3TOW TEXHOJOTMH MOKHO OTCIIEKHBATh NEPEMEIICHUE aBTOTPAHCIIOPTA, COCTABIIATH
TOYHBbIC HABUTAIIMOHHBIC KapThl U MapIIpyThl JBWKeHUs. KamutaH kopalisi MOXKET OBICTPO
OTIPEIETTUTH CBOE MOJIOKEHNE Ha KapTe, a KOMaHIup — Ha mosje 0os. JlanbHoO0HIMK He 320y uTcs
Ha MHOTOUYHMCJIEHHBIX pa3Bsi3KaX TPAcChl, a MyTEIIECTBEHHUK - B TOpax Wi B Jiecy. /la 1 oOplyHOMY
TOPOXKaHUHY JIETKO OIpENeINuTh CBOE MECTOMOJOKEHHE B HE3HAKOMOM pailoHe M OBICTPO
MIPOJIOKUTH MapLIPYT O HYXHOro ajapeca. Kpome Toro, B KapThl 3arpy’KeHbl KOOpAMHATHI Kade,
PECTOPaHOB M TOCTUHUL. TaK 4TO MOUCK HYKHOTrO MecTa ¢ nosiieHueM GPS 3anumaeT cuntaHHbie
cexkyHnibl. Kpome cyry6o mupHoro npumenenus, cucrema GPS ucnosb3yeTcsi HEMOCPEICTBEHHO
JUISl YIPABIICHHUS! BBICOKOTOUYHBIM OPY>KHEM, HAIIPUMED, Ul HABEACHUS KPBUIATBIX PAKET CPEaHEU
JAIIbHOCTH TOYHO B Ledb. Taxxke GPS-TexHomoruu mpuMeHsieTcsl JUisl KOHTPOJIS 3a SJIEpHOM U
paaralMOHHON aKTUBHOCTBIO HA 36MHOM ITOBEPXHOCTH.

Henocrarkamu cucrtembl GPS MOXXHO cuMTaTh MEPUOAUYECKH BO3HUKAIOLINE HEMOJAIKU B
paboTe MpUHUMAIIINUX YCTPOCTB. MTHBIMU croBamMu, Kak U J1I000# snekTpuueckuit mpudop, GPS-
MIPUEMHHK MOXET B JII000M MOMEHT BBIUTH U3 CTPOSL.

Ho mnpeumymects y cuctemsl GPS ropasmo Oonbiie, 4eM HEIOCTaTKOB. Bwimennm
OCHOBHBIE ITPEUMYILIECTBA:

- IIpocrota u ynoOcTBO ucmonb3oBanus ycrporictB GPS-naBuramuu. Kpome cnenuansHo
paspaboTtanubix GPS-HaBUraTOpOB, MOKHO HCIIOJIB30BaTh CMApT(OH C YCTAHOBJIEHHOM Ha HEM
nporpammoii, Haripumep Google Kaptei, SlunekcHaBuratop u 1. 1.
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- lemieBusna. CamMo 0OCIy)KUBAHHUE U 3aIYCKH CITYTHHKOB, KOHEYHO, OOXOATCS HEICIICBO
(oxoso 400 mumnmronoB aojutapoB CIIIA B roxm), HO OonbImas pacpoCTPaHEHHOCTh TEXHOJOTUH
Mo3BoJIMIa yaeneButh yeinyru GPS;

- 'moGanbHbIi 0xBaT. Bech 3eMHOI 1m1ap, 3a HCKIIFOYEHHUEM ITOJII0COB, 0XBaueH ceThio GPS;

- Breicokas TounHocTh. CeromHs yCOBEPIIEHCTBOBAHHBIC TEXHOJIOTUHM  ITO3BOJISIOT
OTPEICTUTh MECTO HAXOXKICHHS IPUEMHHKA WJIH MepelaTIMKa ¢ TOYHOCTHIO 10 OJTHOTO METPa;

- KagectBo pabotel GPS npakTH4ecKy He 3aBUCUT OT IOTOAHBIX YCIOBHUI.

[ToapiTOXRMB, MOXHO cKkazaTh, uTo GPS sBisercs Hambornee COBEPIIECHHBIM CIIOCOOOM
OIpE/ICIICHUS MECTOIOJIOKEHUS KaK IS TJIOOAIBHBIX 1IEJICH, TaK U JIJIS UCIIOIb30BaHMS OOBIYHBIMU
JIFOTIBMH.

CIHCOK UCITOJIE30BAHHBIX NUCTOUYHHUKOB U JIUTCPATYPhI
1. Texnonorus GPS: mpeunmyimiectBa M NPUHIUN JEHCTBUS [DJNEKTPOHHBINM pecypc]| —
Pexxum moctyna: http://www.vspcenter.ru/review/preimuschestva-i-princip-dejstvija-tehnologii-gps/
2. GPS Technology [D5eKTpOHHBIN pecypc] — Pexum JOCTYTIA:
http://www.beaglesoft.com/gpstechnology.htm

ON THE CURRENT STATE OF MICROROBOTS DEVELOMENT
FOR THE DIAGNOSTIC AND TREATMENT OF INTERNAL DISEASES

Shataev N.V.- student, Simonova N.N.— assistant professor

Altai State Technical Universityafter I. I. Polzunov
Barnaul

Nowadays, scientists around the world are working on a very unusual project. It is based on
the creation and introduction of micro-robots into the human body in order to treat internal organs
and early diagnose diseases. This device is so small that its size is only 15 microns; meanwhile it
exceeds the diameter of the red blood cell - erythrocyte by only 8 microns. Structurally, it consists
of three gold pieces, which are interconnected by silver loops, and this is nano-robot. The robot is
able to move at the expense of the magnetic field at a speed of 5.5 microns per second. Despite the
fact that it will take about 5 years to complete the development, a prototype of this robot has already
been created. The reason for this delay can be called the fact that scientists want to make a
biodegradable model, that is, a micro-robot introduced into the human body, after fulfilling its goal,
will safely fall into environmentally-friendly substances at the expense of bacteria or other
biological processes. Analyzing this information it becomes clear that the times are not far off when
miniature devices will be present in the human body to monitor health and carry out a point delivery
of drugs to the nidus. The device allows to increase the effectiveness of treatment, avoiding the
negative effects of medication.

Every doctor knows that for the successful treatment of any disease it is necessary to find its
cause. However, the identification of the trigger mechanism is sometimes complicated due to the
inability to perform a full screening.

Not so long ago, scientists have finished testing a diagnostic capsule. Tests were performed
on animals. This capsule helps doctors detect intestinal cancer in its earliest stages.

The meaning of the study lies in the fact that the capsule that has entered the body moves
along the gastrointestinal tract and makes, and then transmits, a 3D model of the body to the sensor
located on the patient's wrist. With such a screening, it is not necessary for the patient to undergo
diagnostic checkup. Person is able to continue his daily activities, work, study, while the device will
perform screening itself.

Italian scientists made a discovery with similar properties. They created a robot-capsule that
can move along the digestive tract and send data about its condition to a computer monitor. In fact,
this invention is a good alternative to such methods of diagnostic as gastro-duodenoscopy, recto-
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romanoscopy, etc. At the moment there is one unsolved technical problem - how to control the
capsule, while delivering it to the nidus.

Scientists from China have already been able to create a micro-robot capable of moving
independently through human veins /blood vessels/, delivering drugs to the right organs.

In addition, this micro-robot is programmable, it can be taught to clean blood vessels from
atherosclerotic plaques and micro-blood clots.

For the first time in the world, they tested self-governing DNA-bots that can help people
suffering from cancer. Such robots are very small; they cannot be seen with the naked eye. The
nano-bot size is 5,000 times smaller than the needle tip.

These micro-robots are created on the basis of DNA, and they have a tubular structure.
These robots will be able to conduct a scanning of the body and independently detect malignant
tumors, and then block the flow of blood to a malignant neoplasm. After that, the tumor will begin
self-destruction - such data was provided by a research team of scientists during the testing of new
nano-robots. Tests of nano-robots were carried out on mice, and the results showed a fair decrease,
but also with high probability the complete disappearance of the disease in the process of several
days or weeks.

According to the report of the researcher Zhao Yuilyan, the team also conducted a study of
the safety of nano-robots including the miniature pig Bam, which is physiologically and
anatomically similar to humans.

As opposed to some well-known methods of fighting cancer, DNA-based robots can cure
tumors without causing damage to nearby healthy tissue. Nano-bots do not accumulate in the
cerebral cortex and thus there is no chance of a stroke.

Today Chinese researchers are conducting preclinical tests and hope to introduce this
revolutionary method in the state of a viable antitumor therapy.

For the first time, scientists talked about a special nanomaterial based on particles of
magnetite and gold, which can be used as a multifunctional device capable of detecting cancer cells
in any part of the body and targeted drug delivery to their source. Thanks to this breakthrough
research, scientists hope that soon it will be possible to create and implement a revolutionary tool
for the treatment of oncological sick people.

The field of modern medicine, which is being paid more and more attention to - theranostics
- combines detection and treatment at the cellular level. The purpose of this is to learn how to detect
the disease at such an early stage, when individual pathogenic cells just appeared in the body. If
magnetic nanoparticles are placed in the sore area, it will be possible to detect using magnetic
resonance imaging (MRI) and fight this disease by delivering a medicine or using a magnetic field
that heats the cell, and the latter is destroyed by the heat and thus destroys the tumor.

A company of scientists from all over the world, including Russian scientists, carries out
this research.

On a substrate of nanoparticles made of gold, they were able to grow octahedral magnetite
crystals (Fe304). Such particles were tested both in vitro - not on a living organism, on cell culture
- or in vivo - on living laboratory mice that were inoculated with cancer diseases. Due to the fact
that these nanoparticles have an octahedral shape and good magnetic properties, they are easily
diagnosed using MRI.

The members of the research group, which included Maxim Abakumov, were able to
integrate gold and magnetite nanoparticles and create a material that has both magnetic properties
and can deliver drugs.

In addition, the researchers state that with the help of nano-dumbbells, this material will be
able to deliver a cure for cancer - doxorubicin directly to the tumor. Inside the tumor drug is
released from the nanoparticle and begins its action. With this invention, almost any drug can be
delivered to the site of a tumor. This comprehensiveness suggests that in the near future a
completely new way of treating cancers may emerge.

Progress has never stopped; there are always more and more new inventions that bring us
closer to a high-tech future, when people forget old age and illness.
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O COBPEMEHHOM COCTOAHHUHU PAZPABOTOK MUKPOPOBOTOB
JJIsA AIMATHOCTUKU U JIEYEHUSA BHYTPEHHUX BOJIESBHEU
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B nacrosiee BpeMs yu€Hble BCEro MUpa TpyAsATCs HaJl 04eHb HeoObIYHON pa3paboTkoil. B
€€ OCHOBE JIEKUT CO3/IaHW€ M BHEJIPEHHME B UYEJIOBEUECKUH OpraHU3M MHUKPOPOOOTOB C LEIbIO
JieyeHHs] BHYTPEHHUX OpPraHOB M paHHEW JUAarHOCTHKH 3a00JieBaHUI. DTO YCTPOWCTBO HACTOJIBKO
Majo, YTO €ro pa3Mep COCTaBIISIET BCEro 15 MUKpPOH, IIPU 3TOM OH IpPEBBILIAET AUAMETP KPACHOTO
KPOBSIHOIO TEJblLla — 3PUTPOLMTA BCEro Jullb Ha 8 MUKPOH. KOHCTPYKTMBHO OH COCTOUT U3 3
30JI0TBIX YacTeH, KOTOPbIE COETMHEHBI MEXLy CO00M cepeOpsIHBIMU METISIMU, U 3TO — HAHO-POOOT.
OH crocobeH mepenBUraTbcs 3a CUET MArHUTHOIO IOJISL CO CKOPOCTBIO 5,5 MUKPOH B CEKYHAY.
HecmoTpst Ha TO, 4TO Ui 3aBEpIICHHUS Pa3pabOTKU MOTpedyeTcs emé MPUMEpPHO S5 JIET, MPOTOTUI
3TOro podota yxe cosnad. [IpuunmHON TakoW 3aJepKKU MOXHO Ha3BaTb TO, YTO YYEHbBIE XOTAT
cienaTh OMopasyiaraeMyr MOJENb, TO €CTh BHEAPEHHBIN B YEJIIOBEUECKUI OPraHu3M MHUKPOPOOOT,
1ocje BBIOJHEHUS CBOEH Iienu, OJaromoiydyHo pacnaiércs Ha 3KOJIOrMYecKu-0e30macHble
BellecTBa 3a CYET OakTepuil WM APyrux OMOJOTMYECKHM NpoIeccoB. AHAIU3UPYS JIAHHYIO
MH(OPMaIHIO, CTAHOBUTCS SICHO, YTO Y)K€ HE 3a TOPaMU T€ BPEMEHa, KOIJla B YeJIOBEUYECKOM Telle
OyAyT MNPHUCYTCTBOBaTbh MHUHHUATIOPHBIE YCTPOWCTBA, KOTOpblE OyAyT HPOBOAUTH MOHUTOPUHT
3JI0POBbSI U OCYILECTBIIATH TOUEUHYIO JOCTaBKY JIEKAPCTBEHHBIX MpenapaToB K oyary 3a00jeBaHusl.
VYCTpolCTBO MO3BOJISET YBEIUMYUTH 3()PEKTUBHOCTH JICUEHHUs, HM30ekaB HMPHU 3TOM HETATUBHBIX
MIOCJIEICTBUM OT IIpUEMA JIEKApCTB.

Kaxnpiii Bpau 3HaeT, 4yTo Juisl OJIaromoy4HOro JiedeHus Jio0oil Oo0JIe3HH HYKHO
OOHapyXuTh €€ MpHuuMHy. TeM He MeHee, paclO3HABaHUE IYCKOBOTO MEXaHHW3Ma THOpOH
OCJIO’)KHEHO M3-3a HEBO3MOXHOCTHU BBIMOJIHUTD MOJIHOE 00CIE0BAHNUE.

He Tak naBHO yu€Hble 3aKOHUWIM HCIBITAHWE JMArHOCTUYECKOW Karcyinbl. McnbiTanus
IIPOBOAMIIM HA JKMBOTHBIX. JTa Karcyila MOMOTaeT BpayaM OOHapyXHUTh paK KUIIEUYHUKA yXKe Ha
CaMbIX PaHHUX CTaAMSIX.

CMmbICNT HMcceoBaHUS 3aKiO4aeTcs B TOM, 4YTO I[IONaBIIasi B OpPraHU3M Karcylna
MIEPEMEIIAETCS M0 XKENYA0YHO-KUIIEYHOMY TPaKTy U COCTaBIISIET, a 3aTeM U nepenaér, 3D mMoxens
OpraHuM3Ma Ha JaT4MK, HaXOJSIIUICS Ha 3amsicThe nanueHTa. [lpu Takom oOcie10BaHUH MAUEHTY
HEO0O0s3aTeNbHO MPOXOAUTH CTAllMOHAPHOE OOCIIeOBaHUE, YENOBEK CIIOCOOEH MPOJOKUTH CBOU
MOBCETHEBHBIE Jena, paboTy, y4€Oy, B TO BpeMs, KaKk TPHOOP CaMOCTOSTEIHHO MPOU3BEAET
o0clieioBaHMe.

WranbsiHcKue yu€Hble MPOU3BENU OTKpPBITHE, OOiajaroliee CXOMHbIMU cBoWcTBaMu. OHHU
CO3JIaJIM Karcyny-poboTa, KOTopasi CIIOCOOHa NepeMeIlaThcsi BIOJIb CTEHOK IMUIIEBAPUTEIHLHOTIO
TpaKTa ¥ OTHPABIATH JaHHbBIE 00 UX COCTOSIHUM Ha MOHUTOP KOMIIBIOTEPA.

B neficTBUTENBHOCTH, 3TO U300pETEHHE SIBIISIETCS XOPOIIEH albTepHATUBOUTAKUM METOJIaM
o0cieoBaHUsl KaK racTpoJI0yJEHOCKOIHUs, peKTopoMaHocKkonus U Ap. Ha naHHBI MOMEHT ecTh
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OJlHa Hepa3pelI€HHas TeXHUYecKas MmpobiieMa — KaK KOHTPOJIMPOBATh Karcyly, JOCTaBisAsi €€ K
ouary 3a00JeBaHuUs.

VYuénuple u3 Kwuras yxe cmornm co3gatb poOOTa, CHOCOOHOTO CaMOCTOSITENIBHO
IIepEMEIAThCs 110 KPOBSIHBIM COCYZaM 4YeEJIOBEKA, JOCTAaBJIsAsl B HY)KHBIE OpPIaHbl JIEKAPCTBCHHbBIE
npemnapatel. Bao6aBok, 3TOT MHKpPO-poOOT MPOrpaMMHUPYEMbIH, €r0o MOKHO HaydUTh OYMIIATH
COCyIbl OT aTepOCKJIEPOTHYECKUX ONfleK M MHUKpOTpoMOOB. Bmepsble B Mupe OHHU
npotectupoBasin  camoynpasistomuxcs JHK-60ToB, koTOpble CHOCOOHBI MOMOYBL JIOASAM C
OHKOJIOTMYECKMMHU 3a00sieBaHusAMU. Takue poOOTHl OYEHb Mallbl, UX HEBO3MOXKHO YBHJIETb
HEBOOPYKEHHBIM T1a30M. Pazmep HanopoOoTa B 5000 pa3 MEHbIIIE KOHUYHUKA UTIIBL.

DTUX MUKPOPOOOTOB co3maroT Ha ocHoBe JIHK, 1 oHM MMEIOT TpyOUuaTyro CTpyKTypy. OTH
poOOTHl OyIyT CHOCOOHBI MOMOTaTh MPOBOAWTH OOCIIEIOBAaHHE OpPraHW3Ma W CaMOCTOSATEIHHO
oOHapyKUBaTh 3JI0KAYECTBEHHbIE OIyXOJIM, a 3areM 3a0JO0KUpPOBaTh IOCTYIUIEHHE KpPOBH K
3JI0Ka4ECTBEHHOMY HOBOOOpa3zoBaHuto. [locie 3Toro omyxonb HAYHET caMOpa3pyLIaThCs — TaKHe
JaHHbIC IIPENOCTaBWJIA MCCIENOBATEIbCKAsA TpYIIa YYEHBIX B XOAE MCHBITAHUS HOBBIX
HaHOpPOoOOTOB.  McmbITanuss  HaHOPOOOTOB  MPOBOJAMJIM  HAa  MBIIIAX, W  PE3YJIbTaThl
IIPOJAEMOHCTPUPOBAIM HU3PSIAHOE YMEHBIIEHHWE, HO M C OOJBIIOM BEPOATHOCTHIO IOJHOE
MCYE3HOBEHHE 3a00JICBAHMUS B MPOLIECCE HECKOIBKUX JTHEW MM HEJlelb.

Ilo muenuro wuccienosarens Yxkao IOinsgHa, HaydHas rpynma TakKe Bella H3Y4YCHHE
0e30macHOCTH HaHOPOOOTOB, B TOM UYMCIIE MUHUATIOpHOW cBUHBM bama, KoTopast pusmonornyecku
Y aHaTOMUYECKH I10X0%kKa Ha JII0JEH.

B nmpoTHBOMONIOKHOCT M3BECTHBIM CITOCOOaM OOpBOBI ¢ pakoMm, poboTsl Ha ocHoBe JJHK
MOTYT BBUIEUMTH OIYXOJH, O€3 HaHeCeHMs ypoHa cocelHel 3/10poBoi TkaHU. HaHOpoOOTHI He
CKaIUIMBAIOTCS B KOpPE TOJIOBHOTO MO3ra, U TakuM 0Opa3oM HE MOSBISETCS IIAHC IOSBICHUS
UHCYJIbTA.

CerogHss KMTalCKME  HCCIENOBAaTENIM  MPOBOJAT  JOKJIMHUYECKHE  MCIBITAHUS U
pPacCUUTHIBAIOT BOCIPOM3BECTH ATY NEPEBOPOTHYIO TEXHOJOTMIO B COCTOSHHE >KH3HECHOCOOHOH
IIPOTUBOOITYXOJIEBOM TEPAIHH.

Briepsble yuéHble pacckazain 06 0coOoM HaHOMaTepHale Ha OCHOBE YacTHUI[ U3 MarHeTuTa
U 30J10Ta, KOTOPbIH MOKHO HCIOJb30BaTh, KAK MHOTO()YHKIIMOHAJIBHOE YCTPOMICTBO, CIIOCOOHOE
OOHapyXUTh PAaKOBbIE KJIETKU B JIFOOOM YacTHM OpraHM3Ma U TOUYEYHOM JOCTAaBKM JIEKapPCTBEHHBIX
IpenapaToB K UX ouary. binarogaps 3Tomy npopbIBHOMY MCCIEA0BaHUIO, YUEHBIE HAJICIOTCS, YTO B
CKOpPOM BpPEMEHHU MOJY4YUTCS CO3J4aTb W BHEAPUTH PEBOJIIOLMOHHOE CPEACTBO MJIS JICUEHMS
OHKOJIOTUYECKUX OOJIbHBIX.

OOnacTe COBpeMEHHOW MEIUIIMHBI, Ha KOTOpYIO oOpamaroT Bc€ Oousiblie U Oosiblie
BHUMAaHUSI — TEPAHOCTUKA — OOBEIUHSIET OOHAPY)KEHHUE U JICUCHHE Ha KJIETOYHOM ypoBHE. Llenpb
e€ — Hay4YMThcsl OOHApYKUBaTh 3a00JIeBaHUE HA CTOJIb PaHHEH CTaMM, KOTJa B OpraHU3Me TOJIbKO
MOSIBUWINCH OTJENbHbIE MaTOreHHble KIeTKU. Eciu B O0NbHYIO 00J1acTh MOMECTUTh MarHUTHbBIE
HAaHOYACTHUI[bl,  MOSBHUTCS  BO3MOXKHOCTH  OOHapyXuTh  3a0ojieBaHME TpU  I[TOMOIIU
Maraurope3oHancHoil Tomorpaguu (MPT) u 6opoTbes ¢ HUM, TOCTaBIISISL JIEKAPCTBO MPU MOMOIIU
MarHMTHOTO TIOJISI, KOTOpPOE HArpeBaeT KIETKY, M Ta IOJ JACWCTBHEM TEIUla pPa3pyllaeTcs M
YHUUTOKAET OIyXOJIb.

OTUM UCCIIEJOBAaHUEM 3aHUMAETC KOMIIaHUS YYEHBIX CO BCETO MHUpa, BKOTOPOW TaKKe €CTh
U poccuiickue yuéHsle. Ha moanokke HaHOYAaCTHII, CIETaHHBIX U3 30JI0Ta, OHU CMOIJIM BBIPACTUTh
okTasapuueckue kpucrauibl Maraetuta (FesO4). Takue yacTuiel ObUIM MPOTECTHUPOBAHBI Kak in
VIlro — He Ha XHMBOM OpraHu3Me, Ha KJIETOYHOW KyJIbType, — TaK M In Vivo — Ha >KHUBBIX
71a00paTOPHBIX MBIIIAX, KOTOPBIM MIPUBUBAJIIM paKoBble 0oie3HH. M3-3a TOro, 4TO 3TH HAHOYACTHLIBI
o0janal0T BOCBMUTPAHHON (OpPMOM M XOpPOIIMMH MAarHUTHBIMH CBOWCTBaMH, UX 0e€3 Tpyaa
JUArHOCTUPYIOT Iipu nomomu MPT.

UneHsl Hcclnea0BaTeNbCKOM TPYIIbI, B COCTaBe KOTOpod pabortan Makcum AOakyMoB,
CMOIJIM MHTETPUPOBaTh HAHOYACTHUIIBI 30J10Ta MU MAarHeTUTa U CO3JaTh TaKOM MaTepuan, KOTOPbII
o0yazaeT 1 MarHUTHBIMU CBOMCTBAMHU U MOKET JIOCTABIIATH JIEKapCTBA.
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Kpome TOro, oHM BBISICHWIM, YTO TMPHU IOMOIIM HAHO-TaHTENEH STOT Marepuan OyneT
CIOCOOEH JIOCTaBIIATH JICKAPCTBO OT paka — JOKCOPYOHIIMH MPSIMO B OMyXOJib. BHyTpu omyxoym
JIEKapCTBO BBICBOOOXKIAETCS OT HAHOYACTHIIBI W HAayWHAET CBOE JneicTBue. Bmecro 3toro
JIEKapCTBa, MPHU MOMOIIX 3TOTO U300PETEHUsI, MOXKHO JIOCTABUThH JI0 MECTa OIYXOJHU MPAKTUYECKH
mo00M JIEKapCTBEHHBIM TIpernapar. JTa BCECTOPOHHOCTh TIO3BOJIICT MOJaraTh, 4TO YXKE B
OmmkaiimeM OyaynieM MOXKET BO3HHUKHYTh COBEPIIEHHO HOBBIH CIOCOO JICUCHUS PAKOBBIX
OIyXOJIEH, 3asIBIISIOT UCCIEA0BATEIN.

[Iporpecc HHKOrAa HE CTOsUI Ha MECTE, BCErja IMOSBJISIIOTCS BCE HOBBIE U HOBBIC
M300peTeHus, KOTOPhIE MPUOIMKAIOT HAC K BBICOKOTEXHOJIOTHYECKOMY Oyayliemy, B KOTOPOM
01 3a0yAyT, YTO TAaKOE CTAPOCTh U OOJIC3HHU.

CIHCOK UCITOJIE30BAHHBIX NUCTOUYHHUKOB U JIUTCPATYPhI

1. Hac Oynyr cmacaTh poOOTHI pa3MepoM € MHJUTMMETpP[DIeKTpoHHBIH pecypc] / Pexum
noctyna:  http://frolkis.fund/ru/zhit-dolgo-zhit-vechno/127-nas-budut-spasat-roboty-razmerom-s-
millimetr

2. B Goppbe 3a 310poBbe W JoJTOJIeTHE [DIEKTpOHHBIN pecypc] / — Pexum moctyma:
http://medioll.ru/v-boribe-za-zdorovie-i-dolgoletie.htm

3. Kuraiickue yuéHble pa3paboTaii HAHOPOOOTOB, CIIOCOOHBIX OOPOTBCS C paKOM
[DnexTponnbiii  pecypce] / — Pexum gocrtyma: https://hi-news.ru/robots/kitajskie-uchyonye-
razrabotali-nanorobotov-sposobnyx-borotsya-s-rakom.html

THE PROBLEM OF SEARCHING CUSTOMERS ON THE MARKET OF INTERNET
TECHNOLOGIES FOR BEGINNING ENTREPRENEURS AND DEVELOPERS

Sibirkin A.V. — student, Rogozina 1.V. — professor of philological sciences

Altai State Technical University after I.1.Polzunov
Barnaul

One of the main problems in the IT market is finding customers. As a rule, people who want
to engage in IT-business are developers of their product and do not have any start-up capital and a
team of professionals. To find a budding entrepreneur whom you can offer your services for
creating a website or a mobile application, at first glance, may seem like a fairly easy task.
However, the IT market is growing rapidly, and customers are becoming more sophisticated. There
are a lot of companies that offer turnkey website development services, which leads to tough
competition. Moreover, one should not forget about freelancers who compete through low prices
and speedy execution of orders.

In order to be competitive and facilitate the search for customers, it is necessary to take into
account a number of features.

First, every company that develops, for example, software for mobile devices, must be
represented on the Internet. However, after creating the site, developers should not wait until the
client finds them himself.

Secondly, a company presenting its product on the IT market must offer exactly the solution
that best meets the needs of the client.

Thirdly, in order to sell a product, a company must have a clear understanding of the market
situation and the characteristics of its product.

It is necessary to consider methods of finding customers in the field of IT.

One of these methods is mailing, which is particularly ineffective in Russia: messages, as a
rule, fall into the basket or in spam. The likelihood of a response is extremely low, as people in this
country are quite skeptical about such mailings. It is worth saying that, statistically, the percentage
of opening letters sent out per 10,000 people is about 12-16% [1].
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Another ineffective method is contextual advertising. Contextual advertising is shown as
additional information to the content of the page that the user is viewing. In Russia, such advertising
is perceived skeptically. In addition, the promotion of a product or service is quite expensive at the
initial stages, which leads to low efficiency.

The third method is to promote the company's website, which is not enough to attract a large
number of potential customers, since in the field of IT-services t sales are he most effective method
of promotion.

In our opinion, the most inefficient method of attracting new customers is “cold calling”. It
requires a lot of time, competent thinking through the stages of a conversation with a “cold client”.
In addition, for a successful application of this method, a company must be prominent on the market
and have a reliable reputation.

Now it is necessary to dwell on effective methods of attracting new customers.

One of the most effective methods is to monitor freelance resources. To do this, you must
create a company account on the exchanges and collect a pool of projects. Promotion account on the
stock exchanges requires considerable time. It should be remembered that one needs to offer his or
her services as actively as possible, because the competition is very high. One should not forget that
each customer must be approached individually. For example, Yaroslav Golovach, co-owner of the
Codemotion IT-company, said on youtube channel “Cool Business” that with zero investment and
with the help of Upwork freelance platform, this company grew into an international one and
reached millions of turns in 2.5 years [2].

Another effective way to attract customers is a comprehensive service: for example, a
website — mobile application can be more interesting for an entrepreneur, since there is no need to
look for different developers.

Based on the said above, it can be concluded that there is no universal way to receive an
order. In addition, it makes sense to look for customers using all possible resources and methods,
since the IT-technology market is unpredictable.
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MMPOBJIEMA IMTONCKA KJIMEHTOB HA PBIHKE IT-TEXHOJIOT UM
JIJIA HAUMHAIOIUX NPEANPUHUMATEJENA U PASPABOTUUKOB

Cubupkun A.B. — cryaenr, Poro3zuna U.B. — 1. ¢puitou. H., npodeccop

OI'bOY BO «Aunralickuii rocy1apCcTBEHHbIN TexHUYeckuil yHusepcurer um. M.1. Ilonzynosa»
bapnayn

OpHolt u3 riaBHBIX HpobseM Ha pbiHKe [T-TexHosoruit sBisieTcss MOMCK KiIMEeHTOB. Kak
NPaBUJIO, JIIOAM, KOTOpbIE XOTAT 3aHMUMatbesi IT-On3HecoM, SIBISIOTCS pa3pabOTUMKaMM CBOETO
MPOJYKTAa U HE UMEIOT CTapTOBOTO KamuTajla M KoMaH[bl npodeccuonanos. Halitu HaunHaroiero
MPEANPUHUMATENS, KOTOPOMY MOYKHO MPEMJIOKUTH CBOM YCIYyTM IO CO3JAHUI0 calTa WIN
MOOUJIBHOTO TPUIJIOKEHMSI, Ha TMEPBBIA B3IJISA, MOXKET IMOKA3aThCsA JOBOJBHO JIETKOW 3aJadei.
Onnako IT-pbIHOK CTPEMUTENBHO Pa3BUBAETCS, U KIMEHTHI CTAHOBATCS Bce 0o0Jiee HCKYIIEHHBIMHU.
Komnanuii, koTopele mnpeasararoT yciyrd 1o pa3paboTke calTOB MOJ K04, MOOMJIBHBIX
MPUIIOKEHUH OY€Hb MHOTO, YTO BEJET K BHICOKOM KOHKypeHIuH. TeM Gojee, He CTOUT 3a0bIBAaTh O
bpuiiancepax, KOTOpble KOHKYPUPYIOT TOCPEACTBOM HHU3KUX ILI€H U OBICTPOTON HCHOJHEHHS
3aKa30B.

Jy1g TOro, 94To0b! OBITh KOHKYPEHTOCTIOCOOHBIM M 00JIErYUTh MOUCK KIMEHTOB HEOOXOAUMO
YUUTBIBATh Psijl 0COOEHHOCTEH.

133



Bo-mepBbix, Kakgash KommaHus, paspaOaTeiBatomias, Hampumep, 110 moxg mMoOuibHbIE
YCTPOMCTBA, JOJKHA OBbITh MpeACTaBiIeHa B MHTepHeTe. OHAKO MOCce cO3JaHMs caiiTa, He CTOUT
JKJaTh, TOKA KIIMEHT caM Bac Haiger.

Bo-BTOpBIX, KOMIaHUs, IPEACTABIAIOMAsA CBOM MpoayKT Ha |T-pbIHKe, 10/KHA MpeaiaraTh
HMMEHHO TO pElIeHHE, KOTOPOE MaKCUMAJIbHO COOTBECTBYET IOTPEOHOCTSM KJIMEHTa.  B-TpeTbux,
4TOOBI IIPOAATH CBOM TOBAp KOMIAHMS JOJDKHA MMETh YETKOE IPEACTaBICHHUA O CUTyallMd Ha
pPBIHKE 1 00 0COOEHHOCTSIX CBOETO TOBApA.

Heo6xoauMo paccMOTpeTh METOJIbI MOUCKa KIMeHTOB B cepe IT.

OmHUM W3 TakMX METOJIOB SBIIAIOTCS PACCBUIKH, KOTOpBIE OKa3bIBAIOTCA OCOOCHHO
HeapdexTuBHBIMU B Poccum: cooOuieHus, Kak MHpaBWilo, MONAJAIOT B KOP3UHY WM B CIaM.
BeposTHOCTE TOro, 4TOo IPOM3OMAET OTKIMK KpalHEe Maja, TaK Kak JIIOJM B Halled CTpaHe
JOCTaTOYHO CKENTUYECKH OTHOCATCS K MOJI0OHBIM pacchlikaM. CTOUT CKa3aTh, YTO CTATUCTHUYECKH
NPOLIEHT OTKPBITHA pacchutaeMbix nuceM Ha 10000 yenoBek coctapiusier npumepno 12-16% [1].

Eme ogauM mano3((eKTuBHBIM METOAOM SBISETCS KOHTEKCTHas pekiaMa. KoHTekcTHas
peKiiaMa TOKa3bIBaeTCsl KakK JOIMOJHUTEIbHAs WHPOPMALUs K COJACPKAHUIO CTPAHUIIBI, KOTOPYIO
IIpoCcMaTpuBaeT nosb3oBatrenb. B Poccun k Takoit pexiaame otHocsaTcs ckentudecku. Kpome Toro,
IIPOJBMKEHUE TOBapa WJIM YCIYTH JIOCTaTOYHO 3aTPAaTHO HA HAYaJbHBIX 3TallaxX, YTO MPUBOAMUT K
HU3KOH 3P(HEKTUBHOCTH.

TperbuM MeTONOM SBISETCS MPOJABHKEHUE CailiTa KOMIIAHUHM, YEr0 HE JOCTATOYHO JUIs
IPUBJICHEHUsI OOJBLIOrO KOJIMYECTBA MOTEHLMANIbHBIX 3aKa34uUMKOB, Tak Kak B chepe [T-ycmyr
Haunboee 3 (HEeKTUBHBIMU SBIISIOTCS AaKTUBHBIE TIPOJIAKH.

Ha nam B3rmsa, camblif Hed(@EKTHUBHBI METOJ NPUBJICYEHHUS HOBBIX KIMEHTOB — 3TO
«XOJOAHBIN 003BOH». OH TpeOyeT OONBIIOr0 KOJIWYECTBA BPEMEHH, TPAMOTHOTO MPOAYMBIBAHUS
3TAINoB OECEe/Ibl C «X0I00HbIM Kauenmomy. Kpome TOro st yCHemHoro NpuMeHeHUs 3TOro MeTo1a
Ballla KOMITAaHUS JJOJKHA [10JIb30BAaThCs U3BECTHOCTBIO M UMETh HAJICXKHYIO PEIlyTalHIo.

Tenepp He0o0XOAMMO OCTaHOBUTHCA Ha 3SPGEKTUBHBIX METOAAax IPHUBICYEHUS HOBBIX
KJIMEHTOB.

OnnuMm u3 Haubosee 3((HEKTUBHBIX METOJOB SIBJISAETCS MOHUTOPUHI (DPUIIAHC PECYPCOB.
Jlis 3TOro HEoOXOIUMO CO3JaTh AaKKAayHT KOMIIAHMM Ha Oupxax u HaOpaTh IyJl IPOEKTOB.
[IpopBukeHre akkayHTa Ha Oupxax TpeOyeT 3HAUUTeNbHOro BpeMeHH. CliefyeT MOMHUTh, 4TO
HY)KHO KaK MOKHO aKTHBHeEE IpejJiaraTb CBOU yCIyTH, IOTOMY YTO KOHKYPEHIUSI OUY€Hb BBICOKA.
He crtout 3a0pIBaTh, YTO K KaXJAOMY 3aKa3yMKy HY)XHO MOJIXOAMTh WHIUBUAYyaJdbHO. Tak,
HampHuMep, B UHTEPBbIO youtube kaHany «Knéseiit 6usnecy coBnanenen IT-komnanun Codemotion
SlpocnaB T'omoBau pacckaszai, YTO C HYJIEBBIMM HMHBECTHUIMSIMHU W TpU MNOMOIIM (pUIaHC
mnatdopmel Upwork, nanHas xommnanus 3a 2.5 rojia mepepocia B MEXKIYHApPOJIHYIO U JIOCTUIIIA
MUJUIMOHHBIX 000pOTOB [2].

HpyruM 3G (deKTUBHBIM CHOCOOOM NPHUBJICYEHHUS KJIMEHTOB SIBJISIETCS KOMILUIEKCHOE
o0CITy’)KUBaHHE: HampuUMep, CalT + MOOMJIBHOE HPUIIOKEHUE CIIOCOOHO OOJIbIIE 3aWHTEpEeCcOBaTh
MpeaNpUHUMATENS], TaK KaK €My He TPUJETCS UCKaTh Pa3HbIX UCIIOJHUTENEH.

Ha ocHOBaHMM BBIIIECKA3aHHOTO MOXHO CIEJIaTh BBIBOJ O TOM, YTO HE CYIIECTBYET
YHHUBEpPCAJIbHOTO crocofa mojaydyeHus 3aka3a. Kpome TOro MMeeT CMbICI HCKaTh KJIIEHTOB,
HCIIOJIb3YS BCE BO3MOKHBIE PECYPCBI U METO/IBI, IOCKOJIBKY phIHOK [T-TexHOoMorni Henpeackasyem.

Crucox UCIOTB30BaHHBIX ICTOYHUKOB U JTUTEPATYPhI
1. «Knéseiii Ousnec» [Dnekrponubii pecypc] / Caiit habr.com. — Pexum mpocryma:
https://habr.com/ru/company/pechkin/blog/179371/
2. Youtube[Dnexktpounsiii pecypc] / Pexum mocryma: https://www.youtube.com/watch?v=
WAGJE33FMgg&t=365s
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PROBLEMS AND PROSPECTS OF CREATING QUANTUM COMPUTERS
Cherdantsev A.A. — student, Rogozina 1.V. — professor of philological sciences
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Nowadays, everything is based on the use of computers. For any field of activity it is very
important to use the most advanced models, allowing to produce more operations in less time. Other
things being equal, the difference in performance can be decisive.

Despite the huge number of different types of computers, they are all based on bits. Each of
them can be in two mutually exclusive states: 0 or 1. The state of the bit may depend on the voltage
of the semiconductor transistor. In the case of voltage value is a logical 1, the absence is a logical 0.
Computer memory is an array of bits, and all operations performed on a computer are actions on
bits and their sequences. Such a system of devices has long been established, but now lack of
modern PCs has become obvious. The fact is that at present progress is mainly due to the reduction
of the size of transistors. Once the minimum possible size is reached — the development will
practically stop [5].

Quantum computers can be considered a possible way of further development of computers.
It was proposed by Richard Feynman in 1981. Similar ideas were expressed by the Soviet
mathematician Yuri Manin. The basis of quantum computers are qubits. They, like normal bits,
store two states: 0 and 1. But at the same time they are in a state of superposition, that is, they can
be in both states at the same time,this means that it is possible to determine their state only with
some probability [6]. Quantum computers are based on the idea of using this uncertainty to perform
calculations. Thanks to the essence of qubits, the number of operations performed in one step is
growing exponentially. This is the main advantage of these machines [4].

In addition to qubits themselves, channels through which interactions between them will
take place are needed. The confusion effect takes on this role. Entangled particles have common
quantum parameters. Even after separating the particles physically, they will continue to be in this
state. But to maintain this state is very difficult. Also, the computer must save and read data. For
implementation it is convenient to use laser or microwave radiation, which will focus on certain
qubits and work with them [3].

The main problem is the task of isolating qubits from the outside world. Under the influence
of the external environment, the uncertainty of qubits is under threat, and this is their property and
is the basis of the system. The process of uncertainty violation is called decoherence. The more
qubits, the more difficult it is to maintain their condition. Unfortunately, insulation systems are
quite complex in execution: qubits are placed in vacuum chambers with complex cooling systems,
in case of undesirable changes in the state, error correction methods are developed [1].

Scientists have developed many ways to solve problems associated with errors. One of them
is to avoid or prevent the influence of errors: error probability calculations are performed with their
subsequent analysis. Some researchers believe that the problem of correcting and finding errors will
not be solved this way. For example, a mathematician at the Hebrew University in Israel, Gil Kalai,
said that "by creating quantum codes that correct errors it is much more difficult to demonstrate
quantum superiority” [2]. But there are those scientists who believe that a solution will be found.
For example, a specialist in quantum computer science from the IBM center for quantum
computing. Thomas J. Watson J. Gabeta said, "Our recent experiments have demonstrated the basic
elements of error correction in small devices, which in turn paves the way for larger devices" [3].
But even so the creation of a universal quantum computer is still far away.

Thus, quantum computers have great prospects in computing, especially related to random
variables and ciphers. As the data show, the acceleration of the algorithms used for such tasks is
more than 100 times, while the more complex the algorithm, the greater the increase. If
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problemsassociated with finding computational errors are solved, quantum computers may appear
soon.
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MHMPOBJIEMbI U NIEPCITEKTUBBI CO3JAHUSI KBAHTOBBIX KOMIIBIOTEPOB
Yepaanuen A.A. — cryaent, Porosuna U.B. — 1. ¢pusod. H., npodeccop

OI'bOY BO «Aunralickuii rocyiapcTBeHHbIN TexHU4Yeckuil ynusepcuretr um. M.1. IlonzyHnosa»
bapnayn

B nHamm gHM BCE OCHOBAaHO Ha MCIOJIB30BaHMM KOMIbIOTEpOB. /Jlng mo0oil  chepbl
NESITEIbBHOCTH OYEHb BAXKHO HCIOJB30BaHUE KaK MOXHO O0Jee COBEpIICHHBIX MOJENEH,
MO3BOJISAIOMIMX IPOU3BOAUTH OOJbllIee YUCIIO Onepaluil, 3a MeHbliee Bpems. [Ipu nmpounx paBHBIX
pa3HuLa B IPOU3BOAUTEILHOCTH MOKET OKa3aThCsl PELIAtOIIEH.

HecmoTpst Ha OrpOMHOE KOJIMYECTBO Pa3HbIX TUIIOB KOMIIBIOTEPOB, BCE OHM OCHOBAHBI Ha
ourax. Kaxaplif U3 HUX MOXKET HaXOJUTHCS B JIBYX B3aMMOMCKIIIOYAIOMINX coCTOsHMAX: 0 wmmm 1.
CocrosiHue OMTa3aBUCUT OT HAIPSDKEHUS IOJIYIIPOBOJHUKOBOIO TpaH3ucTropa.B ciyuyae Hannuus
HampsDKeHUs 3HaueHue — Jiornyeckas 1, B ciydae oTcyrcTBuUsi — Jsornueckuid 0. Ilamsrts
KOMIIbIOTEpa — 3TO OIPOMHBIM MaccHB OWTOB, a ONEPALMH, BBHIIOJIHIEMbIE HA BBIYMCIUTEIbHON
MallMHe — 3TO JAEWCTBUS HaJ OUTaMU U UX IOCIEOBaTeIbHOCTAMU. Takas cucTema yCTpOICTB
JaBHO yCTOsJ1ach, HO cedyac cTai sBHO BUIEH HenocTaTok coBpeMeHHbIX IIK. On 3akmouaercs B
TOM, YTO B HACTOAIIEE BpeMs Hporpecc HAET B OCHOBHOM 3a CYET YMEHBIIECHHS pa3MepoB
Tpan3ucropos. [locie Toro, kak OyJeT NOCTUTHYT MHHMMAaJIbHO BO3MOJXKHBIN pa3Mep — pa3BUTHE
MPaKTUYECKH OCTAaHOBUTCA [5].

B kauecTBe BO3MOXXHOTO IyTH JAJIBHEWUINETO PAa3BUTHUS BBIUUCIMTEIBHBIX MAllUH MOKET
paccMmaTpuBaThCs M€ KBAaHTOBBIX KoMIbIOTepoB. Ee npemnoxun Puuyapy ®eitnman B 1981 rony.
AHajOru4HbIE MBICIU BBICKa3bIBal COBETCKMM MaTemaTtuk IOpuit ManuH. OCHOBOM KBaHTOBBIX
KOMIIBIOTEPOB SIBIISIFOTCST KyOUThl.OHHU, OI00HO OOBIYHBIM OWUTaM, XpaHAT ABa cocTostHus: O u 1.
Ho npu 3TOM OHM HaxoJsATCsl B COCTOSHUU CYNEPIIO3UIMH, TO €CTh OHH MOTYT OBITh B 00OMX
COCTOSIHUSIX OJIHOBPEMEHHO, 3TO 3HAYUT, YTO OIPENEIUTh WX COCTOSHHE BO3MOKHO JIHUIIb C
HEKOTOPOU BEPOSITHOCTBIO [6].

KBaHTOBBIE KOMMBIOTEPHI 0a3UPYIOTCS HA HJAEE HCIOJIB30BAHMS 3TOM HEONpeneaEHHOCTH
JUIsl TIPOBEJICHUS BhIYMCIICHUH. braarogaps cytu KyOUTOB, pOCT ornepanuii, IpOM3BOIUMBIX 32 OJUH
mar, pacTtéT HKCIOHEHIHaNbHO. MIMEHHO 3TO W ABISETCS TJIABHBIM NPEUMYILECTBOM JTHUX
MaiuH [4].

[Tomumo camux KyOUTOB HEOOXOAMMBI KaHAJIbI, C TIOMOIBIO KOTOPBIX OYIyT MPOUCXOIUTH
B3aUMOJICHCTBHS MEXIYy HUMH. DTy poiib Ha cebst Oep€r 3¢¢exT 3amyTaHHOCTH. 3amyTaHHbBIE
YacTULIbI UMEIOT O0IIMe KBAaHTOBbIE MapameTpshl. Jlaxke mocie pa3aesneHns 4acTull GU3NYecKu OHU
IPOAOIDKAT OBITH B 3TOM cocTossHMHM. Ho moanepxuBaTh 3TO COCTOSIHUE YAacTUI[ OYEHb CIIOKHO.
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Taxxe BbBIUMCINTENbHAS MalllMHA JOJDKHA COXPAHATh M CUMTHIBATH AaHHbIE. [ peanuzanuu
yI00HO HMCII0JIB30BaTh JIA3EPHOE WJIM MUKPOBOJIHOBOE U3JIy4YEeHHUE, KOTOpoe OyaeT (OKyCHpoBaThCs
Ha onpeAenEHHbIX KyOuTax M MpOU3BOANUTH paboTy ¢ HUMH[3].

I'maBHOI mpoOsemMol sBsieTCs 3ajadya H30JALMM KyOUTOB OT BHemHero wmupa. Ilpu
BJIMSIHUM BHEIIHEN CpeJibl HEOIPEIEIEHHOCTh KYOUTOB HaXOAUTCS 110/ YTPO30M, a 3TO UX CBOWCTBO
U SABISETCA OCHOBOM paboTel cucremsl. Ilpomecc HapylieHuss HeoNnpenenéHHOCTH Ha3bIBAeTCs
nexorepennueid. [Ipu Tom, yeM Oombilie KyOUTOB, TEM CIOXKHEE MOACPKUBATL WX cocTosiHue. K
COXAJICHUIO, CHCTEMBbl M30JSILIMU JIOBOJBHO CJIOKHBI B MCIIOJHEHMU: KyOMTHI MOMEIIAIOTCSA B
BaKyyMHbIE KaMepbl CO CJOXXHBIMM CHUCTEMAaMHM OXJIQXKJIEHHUS, Ha Clydaidl HEXeJIaTebHOIo
W3MEHEHHMS B COCTOSIHUM pa3palaThIBAlOTCSI METO/Ibl KOPPEKIIMK OHOO0K[1].

VYuénple pa3paboTasd MHOXKECTBO IyTel pemeHus MpoOieM, CBSA3aHHBIX C OIIMOKaMH.
OnHo n3 HUX - m3beraHue WIKM NPEAOTBPAIICHUE BIUSHHS OLIMOOK: IMPOU3BOIATCS BBIUMCICHUS
BEPOSTHOCTH OIMIMOKM C TOCIEAYIOIIMM HUX aHaIn3oM. YacTb HcClemoBaTeNeil CUMTaeT, uTo
npobjeMa HUCHpaBIeHUS U HAXOXKIEHUs OIIMOOK Tak He Oyner pemeHa. Hanpumep, maremaTuk
EBpelickoro ynusepcurera B M3paune I'mn Kamail roBopui, 4To «CO34aHME KBAaHTOBBIX KOJOB,
UCIPABJISIIOIUX OUIMOKH, TOpa3/lo CIOKHEEe AEMOHCTpALlMU KBAaHTOBOI'O mpeBocxojicTsa» [2]. Ho
€CTb U T€ y4€Hble, KOTOpPbIE BEpST B TO, YTO pelieHue Oyaer HaiaeHo. Hampumep, cnenunamuct
B oOylacTh KBaHTOBOM uH(popmaTuku u3 lleHTpa kBaHTOBBIX BbhruncieHud IBM um. Tomaca JIx.
Yorconallxeitl abmeraroBopun:  «Hamm  HemaBHME  SKCIEPUMEHTHI  MPOJEMOHCTPUPOBAIN
OCHOBHBIE 3JIEMEHTbl HCIPABJIECHUS OLIMOOK B MaJeHBKUX YCTPONCTBaX, 4TO, B CBOIO OYepe/b,
MPOKJIAJBIBACT JIOPOTY K YCTpoHCTBaM Ooibiero pasmepa»[3]. Ho nmaxke OH yTodHseT, 4TO
CO3/IaHHE YHHUBEPCAIBHOIO KBAHTOBOI'O KOMIIBIOTEPA BCE €IIE AATIEKO.

Takum 00pa3om, KBAaHTOBBIE KOMIBIOTEPHl 00J1aJal0T OONBIIMMHU TEPCIIEKTUBAMH B
BBIUUCIICHUSX, OCOOCHHO CBSA3aHHBIX CO CIy4ailHBIMU BeIMYMHAMM U mudpamu. Kak nokassiBaroT
JTaHHbIE, YCKOPEHHE B pabOTE UCIIONIb3yEMbIX JUIsSl TAKUX 3aJad4airoputMoB 6osee yem 100 kpaTHoe,
IIPU TOM, Y€M CJIOKHEE aJrOpuTM, TeM Oouiblie mpupoct. MccnenoBarensM NpeicTOUT OOJbIION
IyTh B ONTUMM3ALMU 3THUX CUCTEM, B IIOUCKE OLIMOOK BblUMCIEHUN. Eciau 3Tu nmpobiemsl OyayT
PELIEHBI, TO KBAHTOBBIE KOMIIBIOTEPBIMOTYT IOSIBUTHCS B CKOPOM BPEMEHHU.
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COMPUTER VISION IN EVERYDAY LIFE

Antsupov D.I. - student, Abukhova 1.Y. — senior teacher

Altai State Technical University after I.1. Polzunov
Barnaul

Computer vision is increasingly common to us in everyday life. Although we do not see
traces of it work, but it has become an integral part of our daily life.

CV allows computers, and thus robots, other computer-controlled vehicles, and everything
from factories and farm equipment to semi-autonomous cars and drones, to run more efficiently and
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intelligently and even safely. But CV’s importance has become even more obvious in a world
deluged with digital images. Since the advent of camera-equipped phones, we’ve amassed
astonishing amounts of visual imagery that are useless. We already see that computer vision helps
consumers to organize and access their photo collections without adding tags in, say, Google
Photos.

At a certain level CV is image recognition. So, one way to train a computer how to
understand visual data is to feed it images, lots of images—thousands, millions if possible—that
have been taged, and then subject those to various software techniques, or algorithms, that allow the
computer to hunt down patterns in all the elements that relate to those tags. So, for example, if you
feed a computer a million images of penguins, it will subject them all to algorithms that let them
analyze the colors in the photo, the shapes, the distances between the shapes, where objects border
each other, and so on, so that it identifies a profile of what “penguin” means. When it’s finished, the
computer will (in theory) be able to use its experience if fed other unlabeled images to find the ones
that are of penguins.

Nowadays, computer vision is used in different directions. Here are some examples:

1. Traffic management.

The computer analyzes the traffic at a certain intersection with the help of video stream from
the surveillance camera (which are used everywhere). Depending on the congestion of the
intersection sides, the computer changes the time of the green traffic light on each side, which
allows you to unload the road and make it more convenient for automobilist. [1]

2. Administrative decision-making

Many decisions made by the city/district administration are shifted to computer vision and
Al. For example, citizens have asked to lay new footpaths, it is possible, using computer vision and
video from surveillance cameras, to accurately determine the need to create footpaths in a certain
place.

3. Search for missing persons/criminals

Using biometric data, the police have the ability to find missing people or wanted criminals
quickly, if they only get into the field of view of surveillance cameras, law enforcement agencies
will immediately receive a signal about it.

4. Medical data analysis

Computer vision helps to analyze data (MRI, ultrasound, etc.), and draw conclusions from
them, for example, “in the MRI of the brain Al is used to diagnose and monitor the dynamics of
brain diseases, as well as to study its functioning.” [2]

5. Self-driving cars

On the basis of computer vision systems and artificial intelligence, on the streets there are
cars that do not need a driver. They are controlled by a computer, which reaction time is much less
than human, when the number of self-driving cars on the roads will prevail over conventional cars,
the safety of travel will be very high. In some countries, public transport is replaced by self-driving,
that certainly affects the convenience and comfort of passengers for the better.

6. Agriculture

Some farms begin to adopt computer vision technology to improve their operations. Our
research suggests that these technologies aim to help farmers to adopt more efficient growth
methods, increase yields, and eventually increase profit.

Of course, in our time, there is an acute question of confidentiality: many people do not
want to be constantly monitored. | believe that there is nothing wrong with this, it is a future in
which we are slowly but surely entering, full confidentiality is too small fee for a quiet and
comfortable life.

138



Bibliography:

1. KomnbroTepHoe 3peHue: Kak 3a Hamu HaOmogaer MU[DaekTponnsiii pecype] / habr.com
— Pexxum mocryna: https://habr.com/ru/company/microsoft/blog/418251/

2. O0630p 3a/1a4 KOMITBIOTEPHOTO 3pEHUS B MeAuIMHe [DnekTponusiii pecype] / habr.com —
Pexum noctyna: https://habr.com/ru/post/309152/(/lata o6pamienus 31.03.19).

KOMITBIOTEPHOE 3PEHHME B IOBCEJTHEBHOM )KN3HU
Annynos /I.U. — cryaent, AdyxoBa U.10. — crapmmuii npenogasareJib

®I'bOY BO «Aunralickuii rocyiapcTBeHHbIN TexHU4Yeckuil yHusepcurer uM. M.1. [lon3yHnoBa»
r. bapnayn

Kommerorepaoe 3penne (CV) Bce yale BcTpeuaeTcsi B HaIIe MOBCETHEBHOM KU3HU. XOTs
MBI HE BHJIUM HHKAKHX CJEIOB €€ paboThl, HO OHO CTajJla HEOTHEMJIEMOM YacThIO HaIllen
MTOBCETHEBHOM KU3HHU.

CV mo3BonsieT KOMIIBIOTEpaM, a CIIeAOBaTeNIbHO, W poOOTaM, JAPYrUM MalllHAM C
KOMITBIOTEPHBIM yIIPaBICHHEM U BCEMY, OT 3aBOJIOB M CEIBCKOXO3SIICTBEHHOTO 000OpYIOBAaHUS 10
MOJIYyaBTOHOMHBIX aBTOMOOWJICH ¥ JpPOHOB, paboraTh Ooljiee 3(P(HEKTHBHO, pPa3yMHO H JIaKe
6e3onacHo. Ho Baxxnocts CV crana emie 6oniee OYEBUAHOW B MHpE, HABOJHEHHOM LU(PPOBBIMU
nzobpaxxkenusimu. C MOMEHTa TOSBICHUS Tene(OHOB, OCHANICHHBIX KaMEpaMH, MBI HAKOIWIN
YIMBUTEIHHOE KOJIHMUYECTBO BU3yaJbHBIX U300pakeHUId, KOTOpbIe Oecrone3Hbl. Mbl y)ke BUJIUM, UTO
KOMIIBIOTEPHOE 3PEHHUE IOMOraeT MOTPEOUTENSIM OpPraHM30BaTh U IOIYYHUTH JOCTYIl K CBOUM
KoJuekuusiM potorpaduii 6e3 HeoOXoaUMOCTH J00aBISITh TETH, CKaxkeM, kK Google dorto.

Ha onpenenennom ypoBue CV — 310 pacno3HaBanue oOpa3oB. Takum oOpa3om, OJUH U3
Croco00B HAy4YUTh KOMIIBIOTEP MOHMMATh BHU3yajbHBIE JaHHBIE — 3TO JaThb €My H300pakKeHus,
MHOTO H300pa)X€HUI — THICSYM, MHJUIMOHBI, €CIIM 3TO BO3MOXKHO, - KOTOpPBIE OBLIM MOMEUYEHBI
TEraMu, a 3aTeM IOJIBEPTHYTh MX PA3IMYHBIM IIPOrPAMMHBIM METOAAM HIIM aJrOpPUTMaM, KOTOpBIE
MO3BOJISIIOT KOMITBIOTEPY OTCIIEKHBATh IIA0TIOHBI BO BCEX 3JIEMEHTaX, KOTOPbIE OTHOCSITCS K 3TUM
teraM. Tak, HampuMep, €Ciu Bl CKOPMHUTE KOMITBIOTEPY MHIJUTMOH M300paKeHWH MUHTBHHOB, OH
MOJIBEPTHET WX allTOPUTMaM, KOTOpBIE MO3BOJIST UM aHAIH3UPOBATH I[BeTa Ha Gororpaduu, popmy,
paccrosiHue Mexay purypamu, rie oObeKTbl CONPUKACAIOTCS APYT C IPYrOM, M TaK Jlajiee, 4YToObl
OH uAeHTH(HuMpoBan nuHreuHa. Korna mpouecc OyneT 3aBepllieH, KOMIIBIOTED (TEOPETHUECKH)
CMOXKET HCIMOJb30BaTh CBOW OMBIT, €CIM OH OyneT mnoiy4aTb Jpyrue HEMapKHPOBAHHBIE
M300pakeHus1, YTOOBI HAUTHU T€, KOTOPHIC SBISIOTCS MTUHTBUHAMH.

B Hamie Bpemsi KOMIIBIOTEpPHOE 3pEHUE HCIIOJIb3YETCsl B pa3HbIX HampasieHusix. [Ipuseny
HEKOTOpbIe IPUMEPBI:

1. VYnpasnenue Tpadpuxom.

Komnbrotep ananmusupyer TpaduK Ha ONpPEAETICHHOM IIEPEeKpPEeCTKE C  MOMOILBIO
BHJICOMIOTOKA C KaMephl HAPY)KHOTO HAOM0JIeHUs] (KOTOPBIE HCIOIB3YIOTCS TOBCEMECTHO). B
3aBHCUMOCTH OT 3arpy’>K€HHOCTH CTOPOH MNEpeKpecTKa, KOMIbIOTEp HM3MEHSeT BpeMs IeicTBUs
3€JIEHOT0 CUTHaJIa CBeTO(opa Ha KaXKJI0i CTOpPOHE, UTO MO3BOJISET pa3rpy3UTh JOPOTY U CIENIaTh €€
0osee ynoOHOM A aBTOMOOMINUCTOB. [1]

2. llpuHsATHE pelIeHUI aIMHHUCTPATHBHOTO TUIaHA

MHorue perienusi, KOTopble MPUHUMAET aJMUHUCTPAIUS TOpoaa/pailoHa epeKIiaabIBaeTCs
Ha KomnbeloTepHoe 3peHne u MU, Hampumep, rpaxknaHe MNONPOCHIM TNPOJOKUTH HOBBIE
MEIeXO0AHbIE JOPOXKKH, MOXHO, HCIOJb30BAB KOMIIBIOTEPHOE 3pEHHE M BHJICO3AlUCH C Kamep
Hapy»KHOT'0 HaOJIIO/IEHUS, TOUYHO OINpPEAeIUTh HEOOXOAUMOCTh CO3/aHUS MEUIEXOAHBIX JOPOKEK B
OIIpEACIIEHHOM MECTE.
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3. INouck nmponaBmux JOACH/IPECTYITHUKOB

Hcnonb3ys OMOMETpUUYECKUE JaHHbIE, MOJIUIHA UMEET BO3MOKHOCTb OYEHb OBICTPO HAlTH
IIPOIABIINX JIFOJIEH, JINOO pa3bICKUBAEMBIX MIPECTYITHUKOB, UM CTOUT JIMILb [10NACTh B IIOJIE 3pEHUS
KaMepbl Hapy>KHOT'0 HaOJIOJICHHS X OPTaHbl IPABOMOPSIIKA TYT K€ MOJIydaT 00 3TOM CUTHAJL.

4. Ananu3 TaHHBIX B MEIULIMHE

KommnbrotepHoe 3peHne nmomoraeT aHanusupoBath ganabsie (MPT, Y3U u np.), u aenate mo
HUM BBIBOABI, Hanpumep “B MPT rososHoro mosra MU npumensercs i TMarHOCTUPOBAHUS U
OTCIIEKMBAHUA JMHAMHUKM  3a00JieBaHMM  Mo3ra, a Takke I  HUCCIEAOBaHHUS  €ro
¢bynkunonupoBanus’” [2].

5. becniunoTrHble aBTOMOOUITN

Ha ocHoBe cucteM KOMIBIOTEPHOI'O 3pPEHMSI U HMCKYCCTBEHHOIO HHTEJUIEKTa, Ha YJIULaX
HOSIBJIIFOTCS. aBTOMOOMIIN, KOTOPBIM HE HY)KEH BoauTeNb. OHU yIPaBIIAIOTCS KOMIIBIOTEPOM, BpEMs
peakiuu KOTOPOTO HAaMHOTO MEHbIIE YeJIOBEYECKOro, KOI/la KOJUYECTBO OECHMIOTHBIX
aBTOMOOWJIEH Ha Joporax OyAeT IpeBalIMpoBaTh HaJl OOBIYHBIMH ABTOMOOWIISIMH, 0€3011aCHOCTh
MOEe3/I0K OyJeT OYeHb BBICOKOW. B HEKOTOPBIX CTpaHax OOIIECTBEHHBIH TPAHCIIOPT 3aMEHSETCS Ha
OeCHWIOTHBIM, 4TO 0e3yCIOBHO CKa3bIBaeTCs Ha yN0OCTBE W KOM(OpPTE Macca)kKUpoOB B JIYUIIYIO
CTOPOHY

6. CenbCKOE XO35MCTBO

Hekotopbie ¢epMbl HAuMHAIOT BHEAPATh TEXHOJOTHIO KOMIBIOTEPHOTO 3pEHUsS IS
yaydllieHus: cBoed paboTel. VccienoBaHus MOKa3bIBAKOT, YTO 3TH TEXHOJOTUU MPU3BaHbI IOMOYb
bepmepam npuHATH OoJiee 3((HEeKTUBHBIE METO/ABI POCTA, YBEINYUTH YPOKAMHOCTh U B KOHEYHOM
UTOI€ YBEJIUYUTh NPUOBLI.

be3ycnoBHO, B Hallle BpeMsi OCTPO BCTAET BONPOC O KOHPHUIECHLIUAIBHOCTH, MHOTHM JIFO/ISIM
HE X0YeTCsl, YTOObI 32 HUMHU MOCTOSHHO cleIWId. Sl ke CUMTaro, 4TO B 3TOM HET HUYEro IUIOXOro,
31O Oymyiiee, B KOTOPOE MBI MEIUICHHO, HO YBEPEHHO BXOJHMM, NOJHAS KOH(PHUICHINATBHOCTD 3TO
CJIMIIKOM Majiasi 1jiaTa 3a CIIOKOMHYIO U y100HYIO KU3Hb.

CIUCOK UCTOJIh30BAHHBIX HCTOYHUKOB U JINTEPATYPHI
1. KommnbroTepHoe 3peHue: Kak 3a Hamu HaOrogaetT MU [Dnexrponnslit pecype] / habr.com
— Pexxum nmoctyna: https://habr.com/ru/company/microsoft/blog/418251/
2. O030p 3a/1a4 KOMITBIOTEPHOTO 3peHUS B MeauIIMHe [DnekTponusiii pecype] / habr.com —
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OPTIMIZING SOFTWARE
Dolzhenko A. I. — student, Abuhova 1.Y. — associate professor

Altai State Technical University after I.1. Polzunov
Barnaul

Problem of software optimizing is particularly true at the present time. Optimizing of
software and applications worsen with the development of information technology equally. This
hasnegative effects: computing landscapes work unproductively, excessive random access memory
and internal memory are consumed, program execution time increases, enormousamountsof
electrical energy isconsumed, often performance of running processes fall short of spends
resources.Howcomesit? Andwhatisoptimizationininformatics?

Optimization it is modifying of system for the purpose of improvement of the effectiveness.
By systemis meantsoftware. One-size-fits-all approach of optimizing programs and application
almost does not exist. For this reason programming engineers use compromise methods.
Meaningofthismethodsconsists in optimizing one parameters at the expense of others. For example,
program execution time decreaseat the expense of increment amount of random access memory
consumption. Different programs need in optimizing different parameters. For example, important
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parameter for one application is processing speed, and for other application important parameter is
amount of random access memory consumption.Especially, for program that provide enormous
amount of math calculations, optimizing for expense processor time isespecially
important.Optimizingitself can be expressedin more efficient execution of some applications, in
search and change of a part of program that consume the biggest amounts of soft and hard
resources. Choice of algorithm, for example, affects the efficiency of resourcesusing in
programming. Let’s considerthe mainmechanismsandmethodsofoptimization.

Optimizing of programs can be perform of computer fractionary. This perform compiler
using inboard tools of optimizing. Compiler is it program that perform compilation (linking of
program, translate program code in programming language of low level of artificial language).
Tools of optimizing that compilers use can be machine dependent and machine independent.
Machine dependent it is tools of optimization that orient in concrete artificial language that perform
optimizing of codes on level of machine instruction. Machine independent perform compilation on
level programming language that whereon program wrote of programming engineer.

Optimizing of program on level initial code perform to begin with programming engineer.
Examine easy methods of optimizing program for run execute time.

Correct initialization of variable and objects promote saving of processor time. Example,
initialization of array by direct sets over specifications biggest effective so that initialization with
cycle.

Different arithmetical operations perform in different running time. In most of computers
architectonics the most of fast it is operations of additions and subtraction.
Slowlyperformsmultiplication, evenmoreslowlyperformdivision. So, some arithmetical operations
replace arithmetical operations that performs fast rationally. Example, formula 2x (x — integer
argument) willcalculate faster if thereof write in terms x+Xx.

Time of performs different cycles is differently. Loop while perform longer that for-loop
and post-test loop. Time on processing statement with internal cycles depend of sequence internal
cycles. The most of time spend on processing external cycle. So, do external cycle with minimum
quantity of iterations rationally.

For reference to elements of arrays with indexes thereof address calculated with arithmetical
formulas. So, sometimes write elements of array in variables effective, and after use this variables
where is desired.

Variables, arrays, objects, that perform thereof functions in program, occupy memory before
end of application. So delete expendable objects effective or initialize thereof again for further
using.

Except optimization for spend processor time can be essential optimizing for application
memory. Example, dynamic memory allotment for data saving memory but require big amount of
calculations and bigger processor time.Modern computers has a large amounts of random access
memory and cash-memory but problem of economy non-volatile memory is actually up to now.

Why the most of programs and applications is not optimized as far as it necessary?

Optimizing of software require the big human, financial, hard and soft recourses. As reason
develop and sophistication hardware and software optimizing becoming the difficulty and require
the biggest time. On world market is high rivalry between producers. Poorly optimized software
require smaller charges for manufacture and come on market fast enough. In comparison with
thereof, good optimized software manufacture longer and can be lost actually in time of come of
market. Goodoptimizedhasahighercost.

So, optimize applications before ideal condition is unprofitable. Software is optimized so far
as this is profitable.
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r. bapnayn

[IpobremMa onTUMH3AIMU MPOTPAMMHOTO OOCCIICUCHHs] B HACTOSIIEE BpeMs OCOOCHHO
aktyanpbHa. OJHOBPEMEHHO C pa3BUTHEM HH(POPMAIMOHHBIX TEXHOJOTHHA  YXYAIIAETCS
ONTUMU3ALNS POTPAMM U TIPWIOKEHUH. ITO UMEET HETaTUBHBIC TIOCICCTBUS: BBIUYNCIUTEIIHHBIC
MOIIIHOCTH KOMITBIOTEPOB PAabOTAIOT HEMPOIYKTUBHO, MOTPEOISETCS H3IHIIHEE KOJIUIECTBO
OTIEpaTUBHOM W BHYTPEHHEH MaMATH, BpeMsl BBIIOJHEHHS IPOTpaMM  YBEIWYUBACTCA,
noTpedIIsieTcss OONBIIOE KOMUYECTBO AICKTPOIHEPTHH, YaCTO KA4ECTBO BBIMIOIHSIEMBIX MPOIIECCOB
HEONpaB/bIBacT 3aTpaueHHble pecypchl. [louemy Tak mpoucxomut? M 4To Takoe onTHUMHU3anus B
uHpopmaruke?

OnTuMu3aius — 3TO U3MEHEHHE CHUCTEMBI ¢ IIeNblo moBbImeHus e€ dddextuBHOCTH. [IpH
3TOM (YHKIIHOHATBHOCTh CHCTEMBI coxpaHseTcs. [lox cucTeMoit 31ech TOHUMAETCS MPOTPAMMHOE
oOecrieueHre. YHUBEPCAIbHBIX CIIOCOOOB ONTHUMHU3AIMHM TMPOTPaMM W TPHUIOKECHUN IOYTH HE
cymectByeT. [109TOMy HMHKEHEPBI-MPOrPAMMHUCTHI MCIOJIB3YIOT KOMIPOMUCCHBIE MeTOnbl. CyTh
TaKuX CIIOCOO0B ONTHUMU3AIMH 3aKII0YAETCS B ONTHMH3AIIMKA OJHOTO MapamMeTpa CUCTEMBI 3a CUET
npyrux. Hampumep, yMeHblaercs Bpemsi paOOTBhl MPOTpaMMBbI 3a CYET yBEIHYECHHS O0BEMaA
noTpebsieHUsl ONepaTUBHOM mamsATH. B pasHbIX mporpaMMax TpeOyeTcs ONTHMHU3ALMS Pa3HbIX
napameTpoB. Hampumep, misi OZHOTO TPWIOKEHUS  BaXKHBIM  IAPAMETPOM  SIBIIACTCS
ObICTpOACiicTBHE, a ISl APYTOro — 00bEM moTpebisieMoii onepaTuBHON naMaTu. B wactHocTH, 1
MporpamM, BBIMOJHSAIOMINX OoJiblline 00BbEMBI MAaTEMAaTUYECKUX BBIYMCICHHH, OCOOCHHO Ba)KHA
ONTUMU3ALMS 10 3aTpaTaM MPOIECCOPHOro BpeMeHH. Cama ONTHMH3AIUs MOXKET BBIpAXKaThCs B
0onee 3(p(HEKTHBHOM BBHIMOTHCHHH HEKOTOPBIX 3a/ad, B TOWCKE M HW3MEHEHHWU TEX 4YacTei
porpamMM, KOTOpbIC MOTPEOJAIOT HaWOOJBIIME KOJWYECTBA IPOTPAMMHBIX M  aIlllapaTHBIX
pecypcoB. Beibop anroputma, Hanmpumep, MpH TPOrPaMMHUPOBAHWU OYCHb CWJIBHO BIIMSCT HA
3¢ (}HEeKTUBHOCTh UCIOJIB30BAaHUSI PECYpCOB. PaccMOTpUM OCHOBHBIE CpElCTBA U CHOCOOBI
OINTUMH3ALINH.

OntuMuzanuss OpOrpaMM YacTUYHO MOXKET BBITOIHATHCS KOMIBIOTEPOM. OTO JENaeT
KOMITHJIATOP, MCIIONB3Ysl BCTPOCHHBIE CPENCTBA OonTUMHU3aIMu. KoMmmwisitop — 3To mporpamma,
BBITIONHSIONIEE KOMIWISIHUIO (COOPKY MpOrpaMMBbl, MEpeBOA KOAa MPOrpaMMbl B SI3BIK Oolee
HU3KOTO YPOBHS WM MAIIMHHBIA 3bIK). CpencTBa ONTUMHU3AIMH, KOTOPHIE HCIOIB3YIOT
KOMITUJISITOPBI, OBIBAIOT MAIIMHHO-3aBUCHUMBIE M MAllIMHHO-HE3aBUCUMBbIe. MallIMHHO-3aBUCUMBIE —
CpelCTBa ONTHUMH3AIUHA, OPUEHTUPOBAHHBICE HA KOHKPETHBIM MAIIMHHBIA S3bIK, BBIMOJIHSIONINE
ONTHUMU3ALMIO KOJOB Ha YPOBHE MAIIMHHBIX KOMaHJA. MallMHHO-HE3aBUCUMBIE CpEJICTBA
BBITIOJTHSIIOT ONTHUMHU3AIIMIO HA YPOBHE SI3bIKA, HA KOTOPOM HaITMCaHa MPOTrpaMMa MpOoTrpaMMHUCTOM.

OnTuMu3anuss OpOrpaMM Ha YpPOBHE HCXOJHOTO KOJA BBIMNOJHAETCS TPEXKIE BCETO
nporpamMmmucToM. PaccmoTrpuM mpocreiiiue NpuéMbl  ONTUMM3AIMU MPOTPAMM IO BPEMEHH
BBITTOJTHEHHS.

[IpaBunbHass WHULNMATW3AIMNS TEPEMEHHBIX M OOBEKTOB CIIOCOOCTBYET COXPaHEHHUIO
MPOLIECCOPHOTO BpeMeHu. Hampumep, HHUIIMAnNM3alus MaccUBa MPSMbIM TMPUCBOCHHUEM MpHU
oObsBiieHnn Oosee P PpexkTuBHA, YeM WHUIHAIMU3AIIHIS C TIOMOIIBIO ITHKIIA.

Pa3nple apudmeTndeckue omnepanyi UMEIOT pa3HOE BpeMs BBINOJHEHUSA. B OONbIIMHCTBE
KOMITHIOTEPHBIX aPXUTEKTYpP CAMBIMHU OBICTPHIMH SIBJISTFOTCSI OTIEPAIUM CIIOKEHUS W BBIYMTAHMUS.
Bonee MenneHHO BBIMIONHSETCS YMHOXKEHHE, €lI€ MeJJIEHHee BhINOJHseTcs aeneHue. Iloaromy,
HEKOTOpBIC apu(METHUECKHUE ONEpaIlliid PAIMOHAIBHO 3aMEHUTh apU(METUUECKUMH OTIEpPAITASIMH,
BBINOJIHSIONMMHUCS ObicTpee. Hampumep, BbipaxkeHue 2X (X —IICIOYUCICHHBIH apryMeHT) Oyjaer
BBIYHUCIISITHCS OBICTpEE, €CIIN €ro 3amucaTh B BUIIE X+X.
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Bpemsi BbIIOMHEHUS LUKIOB pasHBIX TUIOB pasnunyaercd. Luxkin ¢ mpegycioBueM
BBITIOJTHSIETCS OJIbIIE, YeM UK CO CUETUYMKOM M LHMKI C MOCTyclioBueM. BpeMs Ha oOpaboTKy
KOHCTPYKLUHUH C BJIOXXEHHBIMU IIMKJIAMH 3aBUCUT OT MOPSAKA CJIEI0BAHUS BIIO)KEHHBIX IUKJIOB.
bonbiie Bcero BpemeHM pacxonayercs Ha o00pabOTKy camoro BHemIHero Iukia. Iloatomy,
paloHaIbHO JENIaTh BHEMIHUN UKII C HAMMEHBIINM YUCIIOM IIOBTOPEHUH.

[Ipu oOpamieHnn K 3J€MEHTaM MAacCHBOB IO HMHAEKCAM HUX aJpeca BBIYUCIAIOTCS C
MOMOIIBI0 apupMeTHYecKnx BbIpaxkeHuid. [loaTomy, mHorna 3(peKTUBHO 3aMUCHIBATh IEMEHTHI
MaccuBa B IIEPEMEHHBIE, & 3aT€M UCIIOJIb30BATh 3TU [IEPEMEHHBIE B HY’KHBIX MECTaX.

[lepemenHbIe, MaCCHBBI, OOBEKTHI, BHIIOTHUBIINE CBOIO (DYHKIIMIO B TIPOTPaMMe, 3aHUMAIOT
namsTh 10 3aBepuieHus npuiiokeHus. [loaToMy 3¢h(eKTUBHO yAalaTh yKe HE HYXKHbIE 0ObEKTHI
WM IPUCBAaUBATh UM HOBbIE 3HAUEHUS JJIs1 JAJIbHEHNIIIEr0 NCII0JIb30BAHNUS.

[TomMuMO oONTUMHU3ALMK 1O 3aTpaTaM IPOLIECCOPHOTO BpPEMEHH ObIBa€T HEOOXOAUMOI
ONTHMHU3ALMS 1O BBIAEISEMON Ui NPUIIOKEHUs maMaTh. Hanpumep, TuHaAMHUECKOE BbIAEIICHUE
MaMSATH JJIs1 JaHHBIX SKOHOMUT HaMsTh, HO TpeOyeT OoJbIINX 00bEMOB BBIYUCIICHUN U OOJIBIIETO
nporeccopHoro BpemeHU. CoBpeMEHHbIE KOMIBIOTEPHI 007aJaloT  OoNbIIMMH  00BEMaMU
ONepaTHUBHOW NaMATH U KOUI-MaMsITH, HO TNpodiieMa SKOHOMHH SHEPro3aBUCHMOM MaMATH
aKTyaJlbHa /10 CUX IIOp.

[loueMy >ke Ha CETOAHSIIHUNA J€Hb OONBIIMHCTBO MPOrPaMM U TPUIIOKEHUH HE
ONTHMU3HPOBAHBI B JOJDKHOM CTENEeHn?

OnTummzanusi OpOorpaMMHOTO  obecriedeHuss TpeOyeT  OONBIIMX  YEJIOBEUECKHUX,
(MHAHCOBBIX, aNMapaTHBIX W TPOTPAMMHBIX pecypcoB. [lo mpuymHE pa3BUTHA W YCIOKHEHUS
anmnapaTHOr0 M MPOrpaMMHOr0 OOECHeueHUsT ONTHUMH3AIUs CTAaHOBUThCA BCE Oosiee CIOKHOU U
3aHUMaeT Bc€ Oosblie BpeMeHUu. Ha MUPOBOM pbIHKE NMPOrpaMMHOIO 00ECHEUYEHUs €CTh BBICOKAs
KOHKYpEHLIUA cpeau mnpousBoauteneid. Cnabo ONTHUMHU3MPOBAHHOE MpPOrpaMMHOE oOecredeHue
TpeOyeT MEHBIINX 3aTpar JJIs MPOU3BOJICTBA M TIOCTABIISETCS HA PBIHOK JocTaToyHOe ObICTpo. Ilo
CPaBHEHHUIO C HUM, XOPOILIO ONTUMHU3UPOBAHHOE MPOTPAMMHOE OOeCrieueHre co3AaéTcs A0JbIle U
MOXKET JIETKO IOTEpATh AaKTyaJlbHOCTb KO MOMEHTY BbIXOJAa Ha pPbIHOK. XOpOILIO
ONTUMU3HPOBAHHOE 00ECIIEUeHNE TaKKe UMEET 00Jiee BHICOKYIO CTOUMOCTb.

Takum 00pa3zom, ONTUMU3UPOBATh MPUIOKEHHUS 10 UIACATBHOTO COCTOSHHUS OKa3bIBACTCS
HeBbIroaHO. [IporpaMMHoe oOecrieueHre ONTUMHU3UPYETCS HACTONBKO, HACKOJIBKO A3TO SBIISETCS
BBITO/IHBIM.
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INFLUENCE OF NEW INFORMATION TECHNOLOGIES ON MODERN LANGUAGE
Zheltyakova D. - student, Abukhova 1.Y. - senior teacher

Altai State Technical University after I.1. Polzunov
Barnaul

It is not a secret that today IT is one of the most rapidly developing directions of human

activity. Internet, smart robots, neural networks, handy gadgets, various bots and applications
become a part of our daily lives. And new words appear with new developments. This concerns not
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only the names, but also the words that are born in the process of developing of new technologies
and their use.

The modern language lives and changes continuously. Recently much attention is paid to a
problem of damage of language. Taking into account the changes in the rules, it is clear that, for a
number of reasons caused by features of the historical development of society, there were obvious
incorrectness, distortion and violation of the norms of literary speech» [1]. It-technologies as a
sphere of influence into modern language, are no exception. As everyday users of the global
network of personal computers, smartphones and other things we already do not notice in our
speech and writing the words that would cause our consternation 5-10 years ago. Today you
surprise nobody by saying for example "klava" and "screenshot”, "hashtags"”, "like", "user",
"Windows", "fake" and much more. Moreover, every day there is a need to be aware of the lexical
meaning of "data-aware" neologisms that can firmly enter our vocabulary in the next few years.
Every educated person who wishes to perceive information productively, to communicate with
other people, to be aware of events of science and technology has this requirement.

Linguists attach huge significance to influence of the Internet on the change of "live"
language. The person forms new pragmalistichesky means of language which traditionally are
implemented at five levels: phonetic, morphological, lexicological and phraseological, syntactic and
graphic. Then people exchange the created nonce words, accustoming all society to their use. The
most widespread environment for such exchange is the Internet. For a cyberspace the most
productive is morphological level. This results from the fact that use of abbreviations, cutting off of
a part of a word and also addition of bases is characteristic of the sphere of IT. Such trend allows to
create shorter and laconic text for a printing form and to save information transfer time in ordinary
informal conversation.

Thus, it is possible to make a conclusion that influence of information technologies on
change and development of the modern language is rather great today. Certainly, it is possible to
allocate positive and negative sides in this influence, but whether it makes sense? Irreversibility of
this process is obvious in near-term perspective. The person lives in the rapidly changing world
where constantly information volumes grow, and in which he needs to adapt. Perhaps, it is worth
removing emotional coloring of this phenomenon as “damage of language"” and to treat the events
as to the normal event peculiar to technical progress.
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BJIMSTHUE HOBBIX HTH®OPMAIIMOHHBIX TEXHOJIOT U HA COBPEMEHHBIN
A3bIK
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Hu nns xoro He cekper, uro ceromHs cdepa |IT omana u3 Hambojee CTPEMUTEIHHO
Pa3BUBAIOIIMXCS HAMIPABICHUH JEATEIBHOCTH YeloBeka. IHTepHeT, «yMHBIe» pOoOOTHI, HEHPOHHBIE
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ceTd, ynOOHBIE TaKEThl, pPa3IUYHble OOTHI W TPHIOXKEHHS CTAHOBATCA YACThIO HaIIeh
NOBCEIHEBHOH kM3HU. HO ¢ HOBBIMHU pa3paboTKaMM MPUXOAAT U HOBBIE CJIOBA. DTO KacaeTcs He
TOJIKO Ha3BaHUH, HO U CJIOB, KOTOPBIE POKIAIOTCS B MpOLIECCe Pa3pabOTKU HOBBIX TEXHOJIOTUH U
UX UCIIOJIb30BAHMUS.

CoBpeMeHHBII fA3BIK KMBET M W3MEHSETCS HEmpepbiBHO. B mocnennee Bpems Oosnbiioe
BHUMaHME yAemseTcs npoliaeMe MOpUM A3bIKa. YUUThIBAs AUHAMHUKY U3MEHEHUs HOPM, OYEBUIIHO,
«4TO B CWIy psAa TNPUYMH, BBI3BAHHBIX OCOOCHHOCTSMH HCTOPUYECKOTO DPa3BHUTHsI OOIIECTBa,
BO3HUKAJIU SIBHBIC HENPaBUIIBHOCTH, UCKAXEHUS U HAPYLIECHUS HOPMBI JIUTEPATypHOU peum» [1].
IT-Texnomoruu, xak cepa BIUSHHUS Ha COBPEMEHHBIH S3BIK, HE SIBISIOTCA HMCKIOYeHHeM. Kak
IIOBCEJJHEBHBIE I10JIb30BATEIM BCEMUPHOH CETH, NMEPCOHAIBHBIX KOMIIBIOTEPOB, CMAPTPOHOB U
MIPOYEro MbI YK€ HE 3aMe4aeM B CBOEH YCTHOM M MHCbMEHHOHM peuu cioB, KoTopsie eme 5-10 ier
Ha3aj BbI3BaM Obl y Hac HegoymeHue. CerofHs Bbl HUKOI'O HE YyAMBUTE, MPOMU3HECH K IpPUMEpPY
«KJIaBa», «CKPHHILIOTY», «XCIITEr», <JIalK», «03ep», «BUHAa», «pelk» u MHoroe apyroe. boiee
TOr0, ¢ KaXKABIM JHEM BO3HHUKAET MOTPEOHOCTb OBITh OCBEJOMJIEHHBIM O JEKCHMUYECKOM 3HAYEHHUH
«AUTHIITHBIX» HEOJIOTU3MOB, KOTOPhIE MOTYT IIPOYHO BOWTH B HAIl CIIOBAPHBIN 3amac B Oimkaiime
HECKOJIbKO JIET. DTa MOTPEOHOCTh MPUCYTCTBYET Y Ka)KIOro 00pa30BaHHOIO YEJIOBEKA, KTO JKEJIaeT
MPOAYKTUBHO BOCHPUHUMATh HH(OpManuio, OOIIAThCS C OPYTMMHU JIOABMH, OBITH B Kypce
COOBITHI HayKH U TEXHUKHU.

JIMHrBUCTHI PUJAIOT OTPOMHOE 3HAYEHHE BIMSHUIO IHTEpHETa Ha U3MEHEHHUE (GKUBOIO»
a3bIKka. YenoBek (opMHpYeT HOBbIE MIPArMaIMCTUYECKUE CPEJICTBA SI3bIKA, KOTOPbIE TPaJAULMOHHO
peanu3yroTCs Ha ISTH YPOBHIX: (POHETHUECKOM, MOP(HOIOTHIECKOM, JIEKCUKO-(PPa3eoIOTHIECKOM,
CHUHTAaKCUYECKOM M rpaduuyeckoM. 3aTeM JIIoJd OOMEHHMBAIOTCS CO3/1aHHBIMU OKKa3MOHAIM3MaMH,
npuydasi Bce oOLIECTBO K UX MCIIOJIIb30BaHMIO MOBceMecTHO. Camasi paclipoCTpaHEeHHas cpena s
takoro obmena — MWurepHer. Jns kubepnpocTpaHcTBa HauOojiee NPOAYKTUBHBIM SIBISETCS
Mopdoorudeckuii ypoBeHb. ITO 0OBSICHICTCS TEM, 4TO JUIs cepbl IT xapakTepHO HCIIOTB30BAHKE
ab0peBuaTyp, OTCEYEHUE YaCTH CJOBAa, a TAKXKE CIIOKEHHE OCHOB. Takas TEHAEHLMs I103BOJIET
co3iarh Oojiee KpaTKMM M JAKOHMYHBIM TEKCT Jid Me4YaTHOM (OpMBI U COIKOHOMHUTH BpeMs
nepeaayu UHGopMauy B 00bIICHHON pa3roBOPHON peyH.

Takum oOpa3oMm, MOXXHO cleiaTb BBIBOA O TOM, YTO BIMSHHE HWH(GOPMALMOHHBIX
TEXHOJIOTUM Ha U3MEHEHUE U PA3BUTHE COBPEMEHHOIO SI3bIKa Ha CETOAHSAIIHUMN JCHb JOCTaTOYHO
BEINKO. be3ycnoBHO, B 3TOM BIIMSHHUUM MOXHO BBIJIEIUTH MOJIOXKUTEIbHBIE U OTpHUIATEIbHBIE
CTOPOHBI, HO UMEET JIM 3TO cMbIci? HeoOpaTUMOCTh 3TOro mporecca OueBUAHA U B NEPCHEKTHBE
Onmmxaiimero Oyaymero. YenoBek >XKMBET B OBICTPO H3MEHSIOMIEMCS MUpPE, TJ€ IOCTOSHHO
BO3pacCTalOT 00beMbl MH(POpPMALMU, U B KOTOPOM €My BCE K€ HEOOXOAMMO aJanTHPOBATHCA.
Bo3MmoxHO, cTOUT yOpaTh SMOLIMOHAIBHYIO OKpacKy 3TOTO SIBJIEHHUS KaK <«IIOpYd S3bIKa» U
OTHOCUTBCSI K MPOUCXOASANIEMY KaK K HOPMaJIbHOMY COOBITHIO, CBOWCTBEHHOMY TEXHMUYECKOMY
Iporpeccy.
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INFORMATION TECHNOLOGIES AND HUMAN
Komarov A.V. — student, Abukhova 1.Y. - senior teacher
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Barnaul

Presently information technologies have become an essential part of human lives.
Computers and smartphones give great opportunities for learning the world, that greatly simplifies
the life of those people who correctly use the resources that give them gadgets.

Let’s consider the opportunities that modern technical achievements give and set up the
problems that they generate.

One of obvious advantage of IT is connectivity with people from all over the world, no
matter where they are located. Nowadays, according to data provided by All-Russian Public
Opinion Research Center, 45% of Russians over 18 years old use at least one of the social networks
almost every day [2]. That makes it easy to maintain constant contact with family members through
social networks and telephone. However, some people start to neglect the real communication
because they have to make efforts for this. As a result, the value of live conversations is lost, the
modern person loses the skills of live communication and withdraw into yourself more and more.

The next advantage of information technology is a giant fund of knowledge, which is
located “in the pocket” of a modern young man. It provides endless opportunities to explore the
world and personal development. For example, you can get acquainted with someone else's life
experience, read any book, and even get a higher education. At present, there are a huge number of
distance courses for training narrowly focused specialists. For people who find it difficult to absorb
textual information, millions of videos were shot on the topics they need, a huge number of
audiobooks and webinars are recorded, which you can listen in any time.But some people immersed
in such volume of information lose their motivation to learn something new.

Information technology also affects pastime. Today, thanks to information technologies, it is
possible to see other countries, get acquainted with their culture, hone their skills, develop a hobby,
and just relax and rest. Inside the virtual world, a person can be where he wants to be, try himself in
different roles, and all this thanks to only one technical device. In addition, computer games also
assist in obtaining certain skills necessary for a real life. However, unfortunately, young people
begin to devote a lot of time to this form of pastime, that results in dependence on the virtual world.
Young people prefer a computer game to active leisure, real communication with their friends, do
not want to live a real life, that seems them harder than virtual life [1, c. 997].

Information technologies are used in many fields of activity, including education. The
computer, as a means of learning, is gaining popularity among young people due to a variety of
factors, among which can be called: individual approach, choice of pace of learning, independence
from time, mobility [3, c. 82]. From the point of view of the author, all this greatly simplifies the
learning process.

Modern technological provide people plenty of opportunities to obtain the most diverse
information, but only a small part is able to appreciate these opportunities. This results in the
problems of dependence and the replacement of reality by the virtual world at people incapable of
self-organization. Information technologies are a way to make life easier and not a way of its
replacement.
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NH®OPMAILMOHHBIE TEXHOJIOI'HU U YEJIOBEK
Komapos A.B. — cryaenrt, Adyxosa WU.10. — crapmmuii npenogasareJib

OI'bOY BO «Auralickuii rocyiapcTBEHHbINH TeXHUUeCKU yHuBepcuteT uM. M.1. [TonsyHoBa»
r. bapnayn

B name Bpems MH(OpPManMOHHBIE TEXHOJIOI'MH 3aHMMAIOT OIPOMHOE MECTO B JKU3HU
yenoBeka. KommnbroTepsl u TenedoHb! Jal0T OrPOMHBIE BO3MOXKHOCTH ISl TIO3HAHUS MHUPA, YTO B
3HAYUTENIBHON Mepe YIPOIIAET )KU3Hb TEM JIIOJSAM, KOTOPBIE IPABUIIBHO HCIIOJIB3YIOT TE PECYPCHI,
KOTOpBIE JAIOT UM TaJ’KEThl.

PaccMOTpuM BO3MOKHOCTH, KOTODBIE JAlOT COBPEMEHHBIE TEXHUYECKUE JIOCTHIKEHUS, a
TaKke 0003HAYNM MPOOJIEMBI, KOTOPBIC OHU K€ U MIOPOKIAIOT.

OnHo u3 Hambojee OYEBUIHBIX JOCTOMHCTB HH(POPMALMOHHBIX TEXHOJOTUH — 3TO
BO3MOXXHOCTb CBSI3U C A0COJIIOTHO JIFOOBIM UE€IOBEKOM, HE3aBUCHUMO OT €r0 MECTOIOJIOKEHHUs. B
Haiue Bpems, no npenocrasisieMbiM BIIUOM nannbiM 45% onporeHHbIX poccusiH crapuie 18 sier
MOJIB3YIOTCS XOTSI Obl OMHOM W3 COIMAJBHBIX CETeH IMOYTH Kaxabld JeHb [2]. Dto maér
BO3MOKHOCTb JIETKO MOJEP)KUBATh IOCTOSHHBIH KOHTAKT € OJM3KUMHU JIIOJBMHU IOCPEICTBOM
COIIMANIBHBIX CeTeH U TeneoHHOoU cBsi3u. OTHAKO HEKOTOpasi YacTh JII0AeH HauMHAeT peHeOperaTh
peanbHBIM OOLIIEHHEM, HAa KOTOPOE HY)KHO IpuiaraTh ycuius. M B pesynbraTe Tepsercs LeHHOCTb
KHBBIX Pa3rOBOPOB, COBPEMEHHBI YENOBEK yTpauyMBaeT HABBIKM JXMBOTrO OOIIeHus, BcE Oolee,
3aMbIKasich B cede.

Crnenyroumm JOCTOMHCTBOM MH(OPMALIMOHHBIX TEXHOJIOTUH SIBJISIETCS TMTAHTCKUM Kianesb
3HaHUH, HaXOASIIMICA «B KapMaHe» y COBPEMEHHOI'O MOJIOOr0 4ejaoBeKa. JTo JaeT Heo003pUMble
BO3MOXKHOCTH JJI1 U3yYEHHUSI MUPA U JIMYHOCTHOTO pa3BUTHs. Hanpumep, MOXKHO MO3HAKOMUTBCS €
qy>KUM KU3HEHHBIM OIBITOM, IPOYUTATH JIOOYIO KHUTY U Jla’ke TIOJIY4YUTh Bhiciiee oOpa3oBaHue. B
HACTOAIIEE BpEMs CYIIECTBYET OIPOMHOE KOJIMYECTBO JUCTAHIIMOHHBIX KYpPCOB JJISi TOJATOTOBKH
Y3KOHANpPaBIEHHBIX CHEUUANIUCTOB. U1 JIOJed, KOTOpPBIM CII0)KHO YCBauBaThb TEKCTOBYIO
nH(pOpMaLIMIO, CHATHl MHWIJIMOHBI POJUKOB HAa HYKHYIO MM TEMaTHKy, 3allCaHO OIPOMHOE
KOJINYECTBO AayJUOKHUI W BeOMHApPOB, KOTOPbIE MOXHO MpociylaTe B Joboe Bpems. OpHako
HEKOTOpBIE JIIO/IM, IOTPYKEHHbIE B TaKhe 00beMbl HH(GOPMALIUH, TEPSIIOT MOTUBALIMIO B U3yUYEHUU
4ero-1160 HOBOTO.

Tak >xe wuH(OpPMALMOHHBIE TEXHOJOTUU BIUSIOT Ha TaKOW AacMeKT JKU3HH, Kak
BpemsanpoBoxxaeHue. CerofHs Omaronaps HMH(DOPMAIMOHHBIM — TEXHOJOTHSM  MOSBISETCS
BO3MOXXHOCTh MOCMOTPETh Ha JAPYrue CTpaHbl, MO3HAKOMHUTCS C UX KYJbTYpOH, OTTOYUTH CBOU
HaBBIKM, Pa3BUTh X000H, JJa U MPOCTO pacclabUThCS U OTIOXHYTh. BHyTpu BHUpTyallbHOTO MHpa
YeJIOBEK MOXET OKaszaTbCsid TaM, TJe XOouyeT, NMompoOoBaTh ce0s B pPa3HBIX poOJsAX, U BCE 3TO
Onmarozmapst JIMIIb OJHOMY TEXHHUYECKOMY YCTpoWCTBY. Kpome TOro, KOMIBIOTEPHBIE HIPHI
OKa3bIBAIOT TaK)K€ MOMOIIb U B TIOJYYEHUH ONpEAEICHHBIX HaBBIKOB, HEOOXOIUMBIX JJIsl peanbHON
xu3HU. OJTHAKO, K COXKAJIIEHUIO, MOJIOJIC)Kb HAYMHACT YIENIATh JaHHOU (opMe BpEeMSIPOBOKICHUS
00JIbIIOE KOJMYECTBO BpPEMEHHU, YTO BJIEUET 3a COOOM 3aBUCMMOCTh OT BUPTYAJIbHOIO MHpA.
Morozple JTI0U TPEANOYUTAIOT KOMIIBIOTEPHYIO UTPY aKTUBHBIM (hopMaM J10Cyra, OOIIEHHUIO C
Ipy3bSIMHU, HE XOTST KUTh peajlbHOU >KU3HBIO, KOTOpasl KaXkeTcsl UM OoJiee TSKENIOH, YeM >KU3Hb
BUpTyanbHasd [1, c. 997].

NHupopmaninoHHble TEXHOJIOTUH HCHOJIB3YIOTCS BO MHOTHX cepax NesTeNbHOCTH, B TOM
yuciae U B oOpazoBaHuu. KommbroTep, Kak CpeCcTBO OOy4deHHs, HAOUpPaAeT MOMYISIPHOCTh Cpenu
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MOJIOJEKHU Oyiarofapsi MHOXKECTBY (PaKTOPOB, B UMCIIE KOTOPBIX MOKHO Ha3BaTh: MHIMBUAYATbHBIN
MOAXO0/, BEIOOp Temma 00y4YeHHs, HE3aBUCUMOCTh OT BPEeMEHH, MOOMIBHOCTH [3, c. 82]. C Toukm
3pEHHs aBTOPa, BCE 3TO B 3HAYUTEIHHON Mepe yIPOIIAeT MPOoLecc 00y4IeHusl.

CoBpeMeHHbIE TEXHUYECKHE JIOCTIKEHUS HAl0T JIIOJSIM MHOKECTBO BO3MOXKHOCTEW JUIs
MOJTyYeHHUsI caMoil pa3HooOpa3HON MH(OpMAIMK, HO TOJBKO HE3HAYUTEIbHAS YacTh CIIOCOOHA ATH
BO3MOXXHOCTH OLleHUTh. OTcro1a U mpo0OiieMbl 3aBUCUMOCTH U 3aMEHBI PEallbHOCTH BUPTYaJIbHBIM
MHUPOM Y JII0JIei, HeCTIOCOOHBIX K camoopranu3anuu. HpopManroHHbIe TEXHOJIOTHH — 3TO CIIOCO0
o0Jer4yeHust >Ku3HU, a He CIIOCcO0 ee 3aMEHBI.
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DATA MINING IN THE FOOD INDUSTRY
Shishkin S.S. — student, Besedina V.G. — associate professor

Altai State Technical University after I.1. Polzunov
Barnaul

The food industry is one of the world's largest and most important business sectors. The
field encompasses everything from producers and shipping companies to retailers and restaurants.

Food is nothing less than an essential part of life and a major global economic force.
Therefore, it makes perfect sense for the food industry to follow the path already taken by many
financial and marketing firms and use sophisticated analytics tools and methods to better understand
consumers and uncover emerging market trends [1].

For example, food delivery can be highly optimized and timed using various big data
analysis tools and techniques. While this comes more under the role of big data in logistics, there
are many food retailers who specialize in food delivery and not to forget the number of restaurants
that provide home delivery options. Big data can collect data from various sources like road traffic,
weather, temperature and provide a proper estimate for the time taken to deliver goods. Moreover,
big data analysis can also predict the impact of all the above factors on food quality.

Sentiment analysis is the monitoring of customer emotions over social media networks.
Using techniques like natural language processing, data analysis tools go through the text and
categorize it into positive, negative or neutral. This technique of big data analysis can be used by
food companies to analyze their customer emotions on a scale. Any negative review can be
analyzed at scale and preventive actions can be taken to prevent the spread of negative word. This
technique is especially beneficial for large-scale food retailers like McDonald's, KFC, PizzaHut etc.

Data mining can increase the quality of food. The consumer always expects the same taste in
food at the places they love. Though it sounds easy to maintain the same taste, it is a very
challenging task. The food not only depends upon the proper measurement of ingredients but also
on their quality, storage and season. Big data analysis can analyze such changes and predict the
impact of each on the food quality and taste. Data analysis can also analyze the impact of factors
like storage and transportation on quality of packaged foods. The insights from such analysis can be
used to understand the bad sides and suggest measures for improvement.
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The ultimate aim of many big data projects is to provide a personalized, customer-centric
experience to every buyer. This involves essential analysis of customer views: what they like, how
much they are willing to pay, what they share on social media, the reviews they make, the stories
they resonate with, etc. Today big data analytics has made tracking, collection and analysis of all
this data possible.

Starbucks, for example, uses the data from its 13 million mobile payment app users to track
customer data like individual preferences, likes, etc. All of it is used to create more relevant
marketing messages, like an offer designed to entice a customer who hasn't visited in a while.

Customer service is one such part which is hardest to optimize. Nowadays there are multiple
customer touchpoints like outlets, mobile app, website, social media, review sites, etc. All of these
collectively impact the customer experience and his level of satisfaction. Big data in food industry
can help analyze inputs from all these factors to give meaningful insights.

McDonald's, for example, has initiated a data-driven culture by leveraging trend-analytics to
better understand the situation at each individual restaurant. The idea is to identify best ways to
improve restaurant's overall service quality. For instance, the fast food chain is working to optimize
the drive-thru experience based on three factors: design, information provided on the menu and the
types of customers being served. Big data analytics helps put inputs from all 3 sources in one place
for collective analysis [2].

As seen in this presentation, data mining methods can be used as a decision support system
in resource optimization problems of food sector [3].
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UHTEJUIEKTYAJIbHBIA AHAJIN3 JIAHHBIX B IIUIIEBOM
IMPOMBIIIIVIEHHOCTH

IMumkun C.C. — cryaent, beceqnuna B.I'. — nonenr

®I'bOY BO «Aunralickuii rocy1apCcTBEHHbIN TexHUYeckuil yHusepcurer um. M.1. Ilonzynosa»
r. bapHayn

[MuimeBasi MPOMBINIJIEHHOCTh SIBJISIETCS OJHUM W3 KPYIMHEWIIUX M Haumboyiee Ba)KHBIX
CeKTOpoB Om3Heca B Mupe. OOIaCTh 0XBAaThIBACT BCE: OT MPOU3BOJUTENEH M KOMIAHHUHA TOCTaBKU
JI0 MarasuHOB U PECTOPAHOB.

[IuieBble MPOAYKTHI SIBISIOTCS HEOTHEMIIEMOM YAacCThbIO KU3HM U 3HAUMTEIIbHOM YacCThIO
ToBapooOopoTa. TakuMm 00pazoM, A MUIIEBONH MPOMBIIIJIEHHOCTH MMEET CMBICH CIIeA0BaTh IO
MyTH, YK€ MPOIICHHOMY MHOTUMH ()MHAHCOBBIMU U MapKETUHTOBBIMHU (hUpMaMu, ¥ UCTIOTIb30BaTh
CJIO)KHBIE AHAIMTUYECKUE WHCTPYMEHTBI W METOJBI JIJISl JIYYIIETO TOHUMAHHS TOTpPEOUTENed u
BBISIBJICHHSI TEHICHIIMI Ha pa3BUBAIOIIUXCS PhIHKAX [1].

Hampumep, noctaBka epl MOKET OBITh ONTUMU3UPOBAHA U PACCUYUTAHA C HUCIIOIH30BAaHUEM
Pa3IMYHBIX UHCTPYMEHTOB M METOJIOB aHallM3a OOJBIIMX JaHHBIX. XOTS 3TO OOJIBIIE OTHOCUTCS K
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poJH OOJBIIUX AAHHBIX B JIOTUCTHKE, €CTh MHOTO PO3HUYHBIX Mara3uHOB M PECTOPAHOB, KOTOPHIE
CIELUAIN3UPYIOTCS Ha JOCTaBKe MPOAYKTOB NUTaHUA. bosbliMe [gaHHBIE MOTYT CcOOMpaTh
MHGOPMALIHIO U3 PA3TUYHBIX HICTOYHUKOB, TAKUX KaK JBI)KEHUE Ha JI0pOTrax, oroja, TeMIeparypa,
U MPEeNOCTaBIATh NPABUIbHYIO OLIEHKY BPEMEHM, HEOOXOIUMOIo sl JOCTaBKU TOoBapoB. Kpome
TOTO, C TIOMOIIBIO aHaIW3a OOJBIIMX JAHHBIX MOXKHO TMPEACKa3aTh BIHMSHHE BCEX
BBILLIETIEPEUNCIIEHHBIX (PAKTOPOB HA KAYECTBO NMPOJYKTOB MUTAHMUS.

AHanmu3 HAaCTpOEHMM — HTO MOHUTOPHHI HMOLMM KIMEHTOB B COLMUAIbHBIX CETSX.
MHCTpyMeHTB! aHaiu3a JaHHBIX MPOCMATPUBAIOT Pa3Hble TEKCThl MOTPEOUTENEeH M JeNAT UX Ha
MIOJIOKUTEIbHBIE, OTPUIIATEIbHBIC MM HEUTpaJbHBIE. DTa METOAMKA aHAIM3a OOJBIIMX JAaHHBIX
MOJKET HCIOJIb30BAaThCA INMUUICBBIMA KOMIIAHUSAMHU JJI aHaJIW3a SMOLMH CBOMX KIMEHTOB II0
OTHOIICHUIO K KOMIIAHMM WJIM TPOAYKTy. JI0OOW HEraTuBHBIA OT3bIB MOXET OBITH
[IPOAHAJIM3UPOBAH U YYTEH B OyaymieM. OTOT METOl 0COOEHHO IOJIE3EH sl KPYIHBIX PO3HUYHBIX
MIPOJIABIIOB MPOAYKTOB muTaHus, Takux kak McDonald's, KFC, PizzaHut