nerym

MUHHUCTEPCTBO LIM®POBOIO PA3BUTHSI, CBSI3H U MACCOBBIX KOMMYHMKALUIA POCCUCKOIN ®EJEPALIMU
®EJEPAJTBLHOE FOCYJIAPCTBEHHOE BIOJPKETHOE OBPA30BATEJBHOE YUPEKJIEHUE
BBICIIET'O OFPA30BAHMSI
«CHUBUPCKHI1 TOCYJJAPCTBEHHbBI YHUBEPCUTET TEJIEKOMMYHUKALIUIA U HHOOPMATUKH»
(Cu6I'YTH)
YPAJIbCKU#M TEXHUYECKUI HHCTUTYT CBA3M U MHOOPMATHKH (®HIHAI) B r. EkaTepunbypre
(YpTHCH Cu6T'YTH)

AKTYAJIBHBIE BOITPOCHI HIU®POBOH
JKOHOMHUKH
B UHOOKOMMYHUKAIIMOHHOM BY3E

Martepuaisl II 3tanma XXIV Hay4YHO-IpaKTHYECKOM
koH(epenuuu cryaenToB YpTUCHU Cuol'YTHU

ExarepunOypr
2023



BBK 378
V]IK 7458

«AKTyaJbHBIE BOIPOCHI HU(GPOBOM SKOHOMHKM B HH(POKOMMYHUKALHMOHHOM
By3e»//Matepuansl Il srama XXIV HaydHO-mpakTHUeCKOW KOH(EPEHIMU CTYACHTOB
YpTUCHU Cubl'YTU.- Exatepunbypr: U3a-so YpTUCHU Cubl'YTH, 2023.- 95 c.

B cOopHuke nmpeAcTaBi€Hbl MaTepuaibl IO MOpoOJeMaM  TEXHUYECKUX,
T'YMaHUTApPHBIX, CONUAIIBHO-DKOHOMUYECKUX U MATEMATUYECKUX JTUCIUIUINH.

Penakiuonnas rpynmna: E.A. Mununa (ripeacenarenb pelakKIMOHHON TPYIMIIbI) —
nupektop YpTUCU Cubl'YTU, k.1.H.; H.B. bBynpuiauna — nouent kadenpsr UTuMC,
k.T.H.; E.W. 'aunoménor — nonent kadenpst MOC; B.T. KyansiieB —1o1eHT kadepsl
BMu®, x.¢.-m.1.; JLH. EBnakoBa — nouent kadenpst IC, k.2.H.; J.W. BypymbaeB —
npenonasarens kadenpst UCT; MLII. KapauapoBa (cexpeTapb penakImOHHOW TPYTIIIbI)
— HAYQJIBHUK METOJIMYECKOTO OT/AENA.

BBK 378
V]IK 7458
© VpTHUCHU Cu6I'YTH, 2023



CoaepxaHue

HAYYHOE HAIIPABJIEHUE « CUCTEMbI, CETH 1 YCTPOHCTBA
TEJIEKOMMYHUKAIINI»
1 Cexuua «<MHOPOKOMMYHUKALIMOHHBIE TEXHOJIOTUHU U MOBUJIbHA{] CBA3b» 4

HAVYHOE HAITPABJIEHUE «9KOHOMUKA U YIIPABJIEHUE HAPOJIHBIM XO3511ICTBOM
(IIO0 OTPACJIAM U COEPAM AEATEJIBHOCTU)»

2 Cekuus «PUJIOCOPCKHUE IMTPOBJIEMbI B COBPEMEHHOM MUPE» 22
3 Cexuus «AHTJIMUCKUU SA3bIK B ITUPPOBOM MUPE» 40
HAVYHOE HAIIPABJIEHUE «®PU3UUYECKA S XUMUS»

4  Cekuuga «mo ®PU3UKE» 66
5 Cexkuusi mo MATEMATHUKE 84

Pexomenganuu Il stana XXIV Hay4HO-IpaKTU4YeCKONM KOHQPEpeHLUH CTYAEHTOB
YpTHUCH Cu6I'YTHU «AkTyanbHble BONPOCbl LUPPOBOM 3KOHOMUKH B 90

MHPOKOMMYHHUKAI[MOHHOM By3e»
92

[Ipunoxenue 1



CEKIIUA «UHOOKOMMYHUKAIIHOHHBIE TEXHOJIOTHH H
MOBUH/IBHAA CBA3b»

Hotuna .M., rp. UT-916
Hayunbiii pykoBoautenb: bparun K.U.

OPTAHM3AIUA CUCTEMBI CBA3HU ITOAKJIIOYEHUA 3D-ITPUHTEPA K 10T
YEPE3 CETHU INTERNET

B coBpeMeHHOM WMHpe MNPUHUMIHAIBPHO BaXXHO HWMETh BO3MOXKHOCTH KOHTPOJIHMPOBATH
MPOLECCHl, TMPOUCXOAAIIUME Ha IMPOU3BOACTBE, OCOOEHHO €CIM 53TO MPOLECCHl, CBA3aHHBIE C
UCTIOJIb30BaHUEM TeXHOJIOTUH 3D-medatn. B cBs3M ¢ 3THM, OHUM M3 BaKHBIX MOMEHTOB SIBJISETCS
OpraHu3alysi CUCTEeMbl CBA3M M mnoaxiroueHus 3D-npuntepa k loT uepe3 cers Internet. Ilenbro
SBJISIETCS OPTaHU3aIUs YJAJIEHHOTO ypaBieHus 3D-npuHTepom.

3D-nipuHTEp SABISETCS TaKUM CHEIU(UYHBIM YCTPOHCTBOM, paboTa KOTOPOTo BMEIIAeT B cede
HarpeB, HAJMYWE JBMDKYIIUXCS YacTeil, TOPIOYMX TUIACTHKOB U UIUTENBHYIO, HEMPEPHIBHYIO PadoTYy.
[Toutn Kkaxnaplii, KTO XOTh pa3 Ie4arajq MacCUBHbIE JETald, C BpeMeHeM Iedatu Oojee 12 yacos,
OCTaBJIsUT IPUHTEPHI 0€3 MPUCMOTPa HA HECKOJIBKO YacOB HJIM JIaXKe Ha BCIO HOYb. Ha ceromnHsmHuii
JeHb 3a(UKCUPOBAHO MHOXKECTBO Cily4yaB Bo3ropanus 3D-mpuHTepoB B mpoliecce pabotThl. [T1aBHas
pobisieMa — 3TO IEPErpeB NEMEHTOB KOHCTPYKLUMU U MUKPOIIPOLIECCOPA.

Opranuzanusa cuctembl 0T, mo3Bonut obecrneunTh KOHTPOIb M BU3yalbHOE HAOIIONCHHE 3a
nporeccoMm 3D-medarn, KOHTPOJIb CTaTyCca ¥ BPEMEHHU BBITIOJIHEHHSI MOJIENI M 00ECIICUUT TOCTYITHOCTD
CUCTEeMBbI U3 ceTH MHTepHeT.

[lepBbIM mIarom B OpraHU3allMMd TaKOH CHUCTEMBI CBS3HM SBISICTCS MOIKIIOYCHUE TPUHTEpa K
OJTHOTLJIATHOMY KOMITBIOTEPY U HACTPOIKa OMEPAlMOHHON CUCTEMBI. JTO MO3BOJIUT MOIYUUTh AOCTYII K
HNPUHTEPY U3 JII000r0 MecTa, T/Ie €CTh JocTyn B HTEepHeT.

C Takoif 3amauei crpaBUTCs OfHOIUIATHBIN KommbioTep Raspberry Pi u OC OctoPi. OctoPi
npeacTaBiIsieT co00i MONHONEHHBIH BeO-uHTepdeiic as ynpasienus 3D-npuHTEpoM, OH MMEET BCE
HeoOXoAauMble (DYHKIMU Ui KOHTPOJIS MPUHTEpa, BKIIOYAs YIPaBICHHUE I€4aThi0, KOHTPOIb U
BO3MO)KHOCTh U3MEHEHUS TEMIIepaTypbl HarpeBaTeIbHBIX JIEMEHTOB, MOHUTOPHUHT IIpOrpecca neyartu
U moakiIoueHne Bed-kamepbl. Kpome Toro, nanueiii BeO-uHTEpGEC MO3BOIUT YNPABISATh IPHUHTEPOM
¢ moOunpHOTO Tenedona. st 3Toro HeoOX0AMMO YCTAHOBUTH HEOOXOAUMBIE TUIATHHBI JJIs1 pabOTHI C
npusioxenuem Telegram.

[Tocne co3manus W HacTpoiiku telegram-0oTa MOSIBISETCS BO3MOXKHOCTH HCIIOJNB30BaTh BCE
¢ynkuun OctoPi Ha MoOmnbHOM TenedoHe. DTO O4YeHb YNOOHO, TaK Kak MOJb30BaTelb MOXKET
MOJTHOCTBIO KOHTPOJHMPOBATh NPOIECC TeYaTH HAXOsCh BAANM OT TpUHTEpa. Takke NpUIIOKEHHE
Telegram mno3BoisieT MoMyyaTh YBEJOMJIEHHS O CTaryce IeyaTd, HampuMmep Korja BO3HHKAaeT
npobisiema, Tpedyroliasi BHUMaHMsI onleparopa. ITo MO3BOJISIET ONeparopy HEMEVIEHHO pearupoBaTh Ha
BO3MO)KHbIE COOH U MPEJOTBPALIATh HEHYKHbIE IPOCTOM MTPUHTEPA.

B 3axioueHne, MOXXKHO OTMETHTh, YTO OpPTaHM3AIUS CHCTEMBl CBS3M TOAKIOUeHUs 3D-
npunTepa K [oT uepes cetp Internet siBnseTcs HEOOXOIUMBIM yCIOBUEM IS CO3AaHUs 3 (HEKTUBHON U
COBPEMEHHOW MPOM3BOJCTBEHHOW CHCTeMBbl. COBPEMEHHBIE TEXHOJOTMH TO3BOJIIOT 3HAYMTEIHHO
HOBBICUTh 3(PQPEKTUBHOCTh W KayeCTBO IPOU3BOACTBEHHBIX MPOIECCOB, YTO JelaeT HuX Oomnee
KOHKYPEHTOCIOCOOHBIMU U NMEPCIIEKTUBHBIMU B COBPEMEHHOM MHUpE.

CIucoK NCTOYHHUKOB:
1. Ynanennoe ynpasienue 3D npuntepom OctoPrint Raspberry Pi OctoPi. AstroBox, Repetier-Server
[OnexrponHbIii pecypc]. — Pexxum gocryna: https://3dradar.ru/post/528 (ara obpamenus 20.04.2023)
2. Ynanennoe ynpasienne 3d nmpuHTEpoM [ DIEKTpOHHBIN pecypc]. — Pexxum goctyna:
https://3dnote.ru/threads/udalennoe-upravlenie-3d-printerom.41/ ([lara o6parenus 20.04.2023)
3. OGmaunsie TexHomoruu 3D nedaru 11 OuzHeca, 00pa3oBaHUs U X000H [ DIEKTPOHHBIN pecypc]. —
Pexum nocryna: https://printit.cloud/ (lara obpamenus 20.04.2023)



AHoxuH A.A., rp. UT-920
Hayunbiii pykoBoautens: Tapacos E.C.

OPTAHM3AIINA YYEBHON KOPIIOPATUBHOM CETHU C CACTEMON
MHOI'OYPOBHEBOM 3AIIUTHI OT HECAHKIIMOHUPOBAHHOI'O JOCTYIIA HA
BA3E TEXHOITIOJIUT'OHA YPTUCHU CUBI'YTH

M3 roma B rox Bompoc HWH(POPMAITMOHHON O€30IaCHOCTH CETeH Iepenavyd JTaHHBIX CTAaHOBHUTCS BCE
aKTyajpHee /ISl Koproparuii roboro macmraba, Beqsr HWH(OpMAIMS CEromHs — CaMblil LEHHBIA pecypc,
KOTOPBIM TOJNBKO MOXET BJiaaeTh KommaHus. OT coxpaHeHUs KOHQHUICHIHMATbHOCTH HWH(POPMALMH MOXKET
3aBHCETh KaK paboTOCIIOCOOHOCTh M KOHKYPEHTOCIIOCOOHOCTh MPEANPHUATHS, TaK U ero (PyHKIIMOHUPOBAaHHUE B
EJIOM.

Llenpto naHHOM PaOOTHI SBIAETCS MOCTPOSHHE YCIOBHOM MHOTO(MIMAIBHON KOPIIOPAaTUBHOW CETH C
JaJbHEeHIe HaCTPOWKON 3aIIMTHBIX (DYHKIUH, KOTOPbIE MO3BOJIAT 00SCHEUNTh 3aIIMIICHHOCTh CETH Ha BCEX
ypoBHsAX dTajgoHHOW Momenm OSI, s paccMOTpeHHs BO3MOXXHOCTEH KOHOGUTYpannd KOMMYTAaIOHHOTO
o0opynoBaHus B 00JacTH 00SCIICUSHUS 3aIUThI CETEH TIepeIauy JaHHbBIX.

Wzyyenne Bo3MOXHOCTeH oOopynoBanusi kommaHuu Cisco Systems mHpou3BoauTCs Ha 0Oase
texHononurona kaheapsr MTuMC, mmpokwii criekTp 00OpYIOBaHHS KOTOPOTO TTO3BOJISIET O3HAKOMHUTHCA H
mopaboTaTh ¢ caMbIM pa3HbBIM obopynoBanueMm kommanwii Cisco m D-Link. 3agacTyio crymeHTam B mporecce
0o0y4eHus] He XBaTaeT MPaKTHYECKUX HABBIKOB M 0ojee NeTaJbHOTO M3yYeHHsI BOZMOXXHOCTEH 00OpYIOBaHUS.
Hns pemennst ganaoit mpobiaemsr B YpTUCU Cubl'YTU nHa xadbeape UTuMC Ovln co3maH coOCTBEHHBIN
TEXHOTOJIWIOH, TIIABHOH 3a/1aueif KOTOPOTO SBIsIeTCsS 00ecliedeHre CTyICeHTOB BOBMOKHOCTBIO HA0OPATHCS OIBITa
paboTsI ¢ 000pyIOBaHUEM.

KomnmuecTBo BUIOB yrpo3, ¢ KOTOPHIMH MOXKET CTOJIKHYTHCS KOPHOpaTUBHAs CeTh, orpoMHa. HaunHas c
aTaKk TUMNA «pacHpefeNieHHbIi oTka3 B obOcmyxuBanum» (DDoS), koropeie cImOCOOHBI HApYIIUTH
(YHKIIMOHUPOBAHHUE CETH Nepefadr JaHHBIX, TN00 jk€ BOBCE MPHUOCTAHOBUTH €€ paboTy, M 3aKaHYMBAs aTaKoh
«Henosek Mexnay» (MITM), npu moMomy KOTOPOH 3MOYMBIIUIEHHHK, MPOCMAaTpuBas COAEPKUMOE MaKeTOB
JTAHHBIX, MOXKET OBJIaJIETh [IEHHOHN KOHpHUACHIIMANbHON nHpopMarueil. CrtocoObl 3auTe HHGOOPMAITHH, TaK Ke
KaK M CIIOCOOBI €€ JOOBIYHM, IMOCTOSHHO MEHSIOTCS, M YHHUBEPCAIBHBIM pEIICHHEM IPOOJIeMBI 00ecTIieueHuUs
0€30IacHOCTH KOPIIOPaTUBHBIX ceTel Oy/IeT co3laHie MHOTOYPOBHEBOTO MEXaHU3Ma 3aIlUTHI.

KitroueBbIM (hakTOpOM 3alUThl CETH SABJSIETCS KOH(pUTypalus MexcereBoro skpana Cisco ASA 5505 [1],
KOTOPBIH SIBIIIETCS TIEPBBIM PyOekoM 00OpOHBI, OH M OyleT MPOBOIUTH MEPBHUYHYIO (UIBTPAIIAIO TAKETOB,
MPOXOISIINX B MHTPAHET-ceTh. BCTpoeHHas cuctemMa oOHapyKeHus U npefoTpameHus sropxkeruid (IDS, IPS)
OKpaHa, IMO3BOJHUT 06C3OHBCI/ITB CCTh OT NCPBOHAYAJIbHBIX Pa3BCAbIBATCIbHBIX ILGI\/'ICTBI/II‘/'I XaKE€pOB, IOIBITOK
B3JIOMa W HECAHKIIMOHHUPOBAHHOTO AOCTyma. Taike JaHHOE 00OpyIOBaHWE 3a CYET BCTPOCHHOTO aHTHBHpPYCa
OyJeT OCYIIECTBISATh MHCIEKINIO TpauKa Ha MPEIMET HAIMYUS BPEAOHOCHBIX MPOTPaMM, M OJIOKHPOBATH €r0
nepeaaqy.

B pesynbrare KOHUTYpHUPOBaHUS yCTPOWMCTB, HA MEKCETEBBIX IKPaHAX BCEX YETHIPEX (PHITMAIOB MEXITY
co0oi1 OBLTM CO31aHBl BHPTyasbHbIe MpuBaTHBIE cetd (VPN), paboraromiyie mpu MOMOIIM CT€Ka MPOTOKOJIOB
IPsec. [lns 0Ge30macHOro ymajJieHHOro KOH(UIYPHUPOBAHHS YCTPOMCTBa OBLIO HACTPOCHO COCIAMHEHHUE II0
npotokoiay SSH, Obl1 BKIIIOUEH cepBUC AAA, M HACTPOCHA 3allUTa OT aTaK METOIOM Moadopa AaHHbIX. [Ipu
MOMOIA  CIIMCKOB  JIOCTyma OBUT OTpaHWYeH JOCTyI K HEUCHOJb3yeMBIM CEpBHUCaM, a TaKke
JEeMHUJIUTapU30BaHHON 30HE 3arpelieHa padoTa ¢ moOsIMu HeucnonbzyembiMu mopramu TCP/UDP. Kpowme Toro,
HAaCTPOCHA MAPIIPYTH3AIUS U JIOTHPOBAHUE COOBITHIA.

[loMrMo BBINIECKA3aHHOTO, 3alIUTa OYAET TaK K€ peajn3oBaHa Ha KaHaabHOM ypoBHe mozgenn OSI,
MIPEJICTaBISII COOOM MCIONB30BaHUE IENIOTO psAa 3alIUTHEIX (yHKIMI Ha KomMMmyTatopax. I[lomumo Toro, 4To
ceTh OymeT pas3jieleHa Ha HECKOJIbKO BHUPTyalbHbIX JIOKanbHbIX cered (VLAN), mus obecrnedeHus
JIOTIOTTHATENILHOW Oe3omacHocTH mpuMmenstorcst TexHonoruu Port Security, BPDU Guard u FastPort. Bce
HEUCTIONB3yeMbIE TIOPTHI OBLTH MPUHYIUTEIEHO OTKIIFOYCHEI.

B pesynbrare BcEeX TMPOBEICHHBIX MEPONPHUATHI 1O OO0ECICYCHHI0 0E30MacHOCTH U 3al[UThI
uHpOpMaIMH, CeTh 00I1aaeT HEOOXOAMMON PE3UCTEHTHOCTHIO K IMIUPOKOMY CIEKTPY yrpo3, Takux kak DDoS-
araku, Brute-force m npyrux. [laHHbBI npUMep CETH TMO3BOJIMT CTYIEHTaM O3HAKOMHUTBLCS C OCHOBHBIMH
HEOOXOJMMBIMH acTeKTaMH OPTraHU3allyd MHOTOYPOBHEBOH 3alUTHl KOPIIOPAaTUBHBIX CETEH M 00ECHeuuT uX
MPaKTUYECKUMH HAaBBIKAMU JUIsl TajbHEHIIelH paboThl B cepe 6e30MmacHOCTH NHPOKOMMYHHKAITUOHHBIX CETEH.

CIIMCOK MCTOYHHKOB:
1.NAG.RU MexcereBoii 3kpan Cisco ASA 5505 [Dnekrponnslii pecypc] , Pexum mocryma:
https://shop.nag.ru/catalog/15596.servisnye-shlyuzy/37474.mezhsetevye-ekrany/08902.asa5505-k8  ([ara
oOpaienus 19.04.2023)
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NCCIIEAOBAHUE XAPAKTEPUCTUK YCHUJINTEJISA HU3KUX YACTOT

Llenbto gaHHOM PaOOTHI ABJISETCS MCCIEIOBAHUE OCHOBHBIX XapaKTEPUCTUK YCHUIIUTEINs HU3KON
yactotel K174YH14.

Yeunutenb — 3TO YCTPOWCTBO, CIIOCOOHOE YCHIIMBATh AJIEKTPUUYECKYI0 MOIIHOCTH. [IpuGopsl,
YCHUJIMBAIOIIME TOJIBKO TOK WJIM HANPsDKEHUE, K UUCITY YCUITUTENIeH He OTHOCATCS.

OcHOBHBIE MTapaMeTPhl YCUITUTEIICH: BBIXOIHAS MOIIHOCTh, YaCTOTHBIN JHanazoH, kodhduiueHt
rapMOHHYECKUX HCKakeHui. [1] B manHoi pabore Mbl Bocnonb3yeMcs obopynoBanueM NI ELVIS II
JUTSL UX U3MEPEHHUS.

K174YH14 — mukpocxemMa yCHIIUTENIS, KOTOpasi He TpeOyeT OOJIbIION 0OBI3KH.
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Pucynok 1. Cxema U 3as1BJICHHBIE XapaKTEPUCTUKH YCUIIUTEIS

s 1aHHOTO YCWJIMTENS! BBIIOJHEHBI MU3MEPEHHUs aMIUIUTYAHO-4aCTOTHBIX M (Pa304acTOTHBIX
xapakrepuctuk B auanazoHe 10 I'm — 20 x['m. Tak e BBINOJHEHO H3MepeHue Ko3(huiueHra
HEJIMHEWHBIX UCKA)XEHUH B COOTBETCTBHM C METOAMKOM [2]. M3MepeHus! mMpoBeneHbl IIPHU XOJIOCTOM
XOLy W Harpy3kol B BHJE JUHAMHKA, TaK K€ M3MEPEHUS BBIIIOJHEHBI INPU [BYX pa3IMYHBIX
UCTOYHMKAX TMUTAaHUAX (MCTOYHUK JIaDOpAaTOpPHOrO CTEHJAA M HE3aBUCUMBI HCTOYHHMK OT
U3MEPUTEIILHOTO CTEHA).

W3mepenue nokaszanu psii HeCOOTBETCTBUU 10 AUX, 3HaUUTENIbHOE BIMSIHUE HA XapaKTEPUCTUKY
HNOAKITIOYEHHOW Harpy3kd, 3aBUCHUMOCTb KOA(PQHUIMEHTa HEIMHEWHBIX HMCKAKEHUH OT YpOBHS
BXOJIHOTO CUTHAJIa U 3aBUCUMOCTb XapaKTEPUCTHK OT OJIOKa MUTAHUS.

Freguency (|

Pucynok 2. Pesynbrar usmepenne AUX ycunurens

CnucoK MCTOYHUKOB:
1. }O.C. Iunakos, FO.M. Konoxsokusiii «Teopust epeaun CUTHAJIOB JIEKTPOCBA3H» YUEOHUK
JUIsl TEXHUKYMOB 1989.
2. N.A. O6ononun, B.P. I'ybkuna «@opMupoBaHue U nepBUyHas oO0pabOTKa ayHOCHTHAJIOBY
VYuebHOo-MeTOoqMueCcKoe rmocodue 2019
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Hayunslii pyxkoBoauresn: FOpuenko E.B.

PA3PABOTKA TEXHOJIOTMYECKOM KAPTBI IO HACTPOMKE IP-TEJIE®@OHWU B
JIABOPATOPUMU YpTUCH Cuol'YTH

[P-tenedonns - tenedonHas cBsa3p mo nporokony «IP». ITox IP-tenedonueir mompazymeBaercs
HA0OpP KOMMYHUKAIIMOHHBIX MPOTOKOJIOB, TEXHOJIOTHI M METO/IOB, 00ECIICUNBAIOIINX TPAIUIIHOHHBIC IS
TeneoHun Habop HOMeEpa, JO3BOH U JIBYCTOPOHHEE I0JIOCOBOE OOIIEHHE, a TaKKe BHIE0-00IIEeHUE 10
cetu MHTepHeT mim mo0eiM Apyrum [P-cersim.

Llenbto paboThl sBiIsIETCA pa3pabOTKa TEXHOJOTMYECKOW KapThl MO HACTpOMKe 000pyIoBaHUS B
naboparopun YpTUCU Cubl'YTU st mocneayromero ero HCIoib30BaHus B OOYYCHHH CTYJICHTOB
OCHOBaM TEXHOJIOTHI Mepefaun JaHHBIX MOCPEACTBOM BBIMOIHEHHS JIAOOPATOPHBIX MM MPAKTUYECKUX
pabort

Jlaboparopus OyzaeT peasi30BaHa 3a CUET MYJIbTHCEPBUCHOM MIIATGOPMBI CBSI3U JIJISl CETeH 00111ero
MOJIB30BaHUS, JIJII CETCH CIenualbHOoli cBa3u U 6usHec-cereit - SI3000 cCS, a Takke ¢ UCMHOIB30BaHUCM
I1K, «Enterprise IP phone SIP-T22P» u «Gigaset DA310» TeneoHOB MOAKIIOYaeMbIX K KOMMYTAaTOPY
yepe3 a0OHEHTCKHE po3eTKH. Bua pabouero Mecra rmokaszaH Ha pucyHke 1.

—

Pucynok 1 — Bun paGouero mecta

3a cyer pa3pabOTaHHOM TEXHOJOTMYECKOM KapThl JUIsl HACTPOMKM OOOpYZOBaHUS MOXKHO
BBIMOJHATh O0Oy4YE€HHE HEMOCPEACTBEHHO Ha 00OPYIOBaHHUM, JJS IMOJIYYEHUS NMPAKTUYECKUX HaBBIKOB.
JaHHblil cTeHa uid 00ydeHUs 1aeT BO3MOXKHOCTh HACTPOMKH OKOHEUHOTO 0OOpYNOBaHMS HECKOJIBKHUX
THUIIOB:

1) O6opynoBanue ains aboHeHToB TCOII. TpaguimoHHas ceTh MPOBOAHON Tesle(OHHOM CBA3H, B
KOTOpOM HCHoJB3yIOTCs  OObIuHBIE TeneoHHble annaparbl, ATC ¢ KomMMmyTanuedl KaHaJIOB H
00opy/I0BaHUE Tepeaun JaHHBIX (HallpUMep, MOJIEMBbI), a BBI30B OCYLIECTBISETCS C HCIOIb30BAHUEM
DTMF curnanuzamnuu wid UMITYJI5CHOTO Habopa HoMepa.

2) O6opynoBanue ais aboHentoB ISDN. Lludposas ceTb ¢ uHTErpanueit yciyr — Habop unudpoBbIxX
YCIIyT, JOCTYHIHBIX JJIsi KOHEYHBIX Mosb3oBareneil. [lpeanonaraer oundpoBbiBaHre TEeIEPOHHON CETH
JUIs TOTO, 4YTOOBl pasiauyHas MHpOpManus Moria ObITh MepelaHa KOHEYHOMY II0JIb30BATEINI0 I10
UMEIOLIUMCS TeJe(OHHBIM IIPOBOIAM.

3) OOGopynoBanue ans abonentoB SIP. SIP-nmuHMM mnpenctaBisioT coboil pazHoBHIHOCTH [P-
Tene@oHuu. B 3TOM ciyyae rosiocoBbl€ TaHHbIE KOJUPYIOTCS U MEPEAl0TCS MO MPOTOKOIY CBA3H Session
Initiation Protocol (cokpamenno SIP)

Cnucok UCTOYHUKOB:
1. Annpee B.A. Hanpasmsromue cucteMsl 351eKTpocBs3u.- B 2-T. T. 1. Teopus nepenaum u
BIMSIHUA: yueO. mocobue /i By30B.- M.: I'opsiuas nunus-Tenexom, 2010.
2. Maxposckuit O.B. TexHosnoruu MyJbTHCEPBUCHBIX ceTel cBA3H. Yueb. [locobue nms By30B. —
[Ton obmeit penakuueit I'.B. Bepxosoii, 2009
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https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%82%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82

BacuabeB ML.A., rp. UT-020
Hayunslii pykoBoaurtenb: FOpuenko E.B.

NCCIEJOBAHME U PASPABOTKA METO/JOB OIIPEJAEJIEHUA
MECTOIIOJIOXKEHUS YCTPOMUCTB B BECIIPOBO/IHBIX CETSX CBS3H

HccnenoBanne u pa3paboTKa METOJOB ONPEICICHUS MECTOMOJOKEHUsI YCTPOMCTB B
OecTpOBOJIHBIX CETSAX CBSI3U SIBJIAETCS aKTHUBHOW OOJACTHIO MCCIIENOBAHHM, KOTOpast UMEET OOJIbIIOe
MPAKTUYECKOE 3HA4YCHHE I pPa3IMYHbIX NPUIOKEHUM, TaKMX KaK HaBUTalUs, MOHUTOPHHT,
yIpaBJIeHUE pecypcaMu H 0e301acHOCTb.

Cy1iecTByeT HECKOJIBKO METO/I0B OIPEEIIEHNUs MECTOMOJIOKEHUS YCTPOMCTB B OECTIPOBOIHBIX
CeTAX CBSI3U:

1 PazpaboTka HOBBIX QITOPUTMOB MALTMHHOTO 00y4EHUs, KOTOPBIE

MOTYT MCIIOJIb30BaThCS [UIsl aHAJIN3a CUTHAJIOB U OIIPEICIIEHUS] MECTOIOJIOKEHHSI YCTPOUCTB.

2 HccnenoBaHue BO3MOXKHOCTH HCIIOJIb30BAaHHS JIONOJHUTENBHBIX JaTYUKOB, TAaKHX Kak
MHEPIUOHHBIC IaTYUKH, /IS IOBBIIICHUS TOYHOCTH OTIPEICICHUS MECTOTIOI0XKEHUSI.

3 HccnenoBanue BO3MOXKHOCTH IMPUMEHEHHS HOBBIX TEXHOJOTHH OECHpOBOJHON CBSA3M, TAaKUX
Kak 5Q, 11 onpeneneHus: MECTOIOJI0KEHUST yCTPONUCTB.

4 Pa3paboTka METOAOB OOHApy)XEHUS M YCTpaHEHHs IOMEX B CHUTHAIaX, KOTOPBIE MOTYT
MOBJIUATH HA TOYHOCTH ONPEAETICHUS MECTOIOIOKEHUS.

TakuM 00pa3oM BaXHBIM aCHEKTOM pPa3padOTKH METOJIOB OMNPEICIICHUS MECTOMOIOKEHUS
YCTPOMCTB B OECIPOBOJHBIX CETAX CBSI3U SIBISETCA MX MAacIITaOMPyeMOCTh M MPUMEHUMOCTH B
pa3JMYHBIX YCIOBUSX M cpeaax. HekoTtopble MeToapl MOTYT ObITh 3(G(EKTHBHBI TOJIBKO B
OTPaHUUYEHHBIX YCIIOBUSX, HApUMEpP, BHYTPH 3[JaHUIl WM B TOPOJCKOHM cpele, U HE MOTYT OBITh
MPUMEHEHBI B IPYTUX CUTYalUsX.

PaccMoTpuM HECKOTBKO U3 HUX:

- Meton Tpunarepanuu, KOTOpPHIH OCHOBaH Ha M3MEpeHHHM BpeMmeHH 3anepkku (delay time)
CUTHaJla MEXJy YCTPOMCTBOM M HECKOJbKMMH H3BECTHBIMH TOUYKAMM JOCTyIa (access points),
PacmoI0KEHHBIMUA BOKPYT YCTPOHCTBA. DTa TEXHUKA MOXKET OBITh UCIIONIb30BaHa B cucteMax Wi-Fi u
Bluetooth.

- Meron ananmusa curHana B paguonuanaszoHe (Radio Frequency Fingerprinting), koTopslii
OCHOBaH Ha cOOpe W aHATM3€ YHHUKAJIBHBIX XapaKTEPUCTUK CHTHAJA OT YCTPOWCTBA, TAKMX Kak
YPOBEHb CHTHAJIa M YaCTOTHAsI XapaKTePUCTUKA. JTa TEXHUKA MOXKET ObITh MCIOJIb30BaHa B CHCTEMax
GSM, CDMA u LTE.

- MeTonpl, OCHOBaHHBIE Ha MCMOJb30BaHUU ciyTHUKOBBIX cucteM GPS u I'JTIOHACC, xoTopbie
MOTYT OBITh HHTETPUPOBAHBI B OECIIPOBOTHBIE CETH CBSI3H.

BaxHO OTMETHTB, YTO TIPU pa3pabOTKE U MPUMEHEHUN METOOB ONPEIEICHUS MECTOTIOTIOKECHHUS
y HEOOXOJMIMO YYUTHIBATh HE TOJIBKO TEXHUYECKHUE aCTIEKThI, HO M COIIMAIbHBIC U STHUECKUE ACTICKTHI.
Hanpumep, HEoOX0auMo oOecTieunBaTh 3alIUTy JIUYHOW KU3HH JIIOACH M YUYHTHIBaTH MX MPaBO Ha
KOH(HICHIIMATBHOCTD, a TAaKXKe MPETOTBPAIIaTh BO3MOKHOCTh 3JI0YIOTPEOICHNH ¢ UCTIONH30BaHUEM
ATHUX JIAaHHBIX.

CpaBHMB pPacCMOTPEHHBIE METOJbl MOXHO CKa3aTh YTO, HCCIIEOBaHUE U pPa3pabOTKu
OTIpeieIeHUs] MECTOIOJIOKEHUSI YCTPOUCTB B OCCIIPOBOAHBIX CETSAX CBA3M SIBIAETCS aKTyalbHOH M
NEePCIEKTUBHOM 00J1aCTh0, KOTOPAsi MOXKET MIPUHECTH 3HAYUTENIBHYIO MOJIb3Y JAJIs O0IIECTBA.

Crnucok HCTOYHHMKOB:
1 [Onextponnsiii pecypc] https://cyberleninka.ru/article/n/metody-pozitsionirovaniya-v-setyah-
wi-fi (Jlata o6pamenust 03.04.23)
2 [OnextpoHHbI pecypc] : https://www.dissercat.com/content/issledovanie-i-razrabotka-
metodov-povysheniya-tochnosti-opredeleniya-mestopolozheniya-obekto ([lara o6pamenus 03.04.23)
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Beanxkanun 3.0., rp. UT-926
Hayunslii pykoBoaurtenn: Tapacos E.C.

OPI'AHU3AIIMA YYEBHOTI'O CALL-IIEHTPA HA BA3E TEXHOIIOJIMT'OHA YpTUCH
Cuol'YTHU

Llenpio naHHON Pa0OTHI SBISETCS aHAIM3 HPOJAETAHHOW pabOTHl MO HMHTETpPAlMU B Y4EOHBIH
npoliecc J1abopaTOpHBIX 3alaHuil 110 HacTpoiike call-eHTpa.

Call-uentp — 9TO CTPYKTYpUpPOBaHHOE TMOApa3feieHUE BHYTPU NPEANPHUSITHS  WIU
crienuanu3upoBaHHas opranuzanus. Call-neHTpbl npeaHa3HayeHbl A OpraHu3alu U oOecredyeHus
CBSI3U MEXAY KJIMEHTaMU M KomnaHuedl. OHHM BBIMONHAIOT (GYHKIUU 00pabOTKH 3BOHKOB, OTBETOB Ha
BOINPOCHI KJIMEHTOB, MPOJAKU TOBAPOB U YCIYT, PELICHUs NMPOOJIIEMHBIX CUTyalluid, MapKETUHIOBBIX
uccnenoBanuii u T.4. Takxke call-leHTpsl MOTYT OCYIIECTBISATH MOHUTOPHHT KadecTBa 00CITy)KUBAaHUS
KJIMEHTOB M cOOp CTaTUCTHUYECKUX JaHHbIX. KpoMe Toro, oHn o0ecrneunBaroT pacliupeHue ayJuToOpuu
KOMITAHUH ¥ TOBBIIIEHUE JIOSIHHOCTH KIIMEHTOB.

Call-ueHTpsl BOCTpeOOBaHBI IO HECKOJIbKUM IpUYMHAM. Bo-nepBbIX, OHU MO3BOJSAIOT
OpraHM30BaTh KauYeCTBEHHBIA CEPBUC JJIsl KIIMEHTOB KOMITAaHUU. Bo-BTOpBIX, call-ieHTphbl M0o3BOIISIOT
KOMITAHUH OINEPATUBHO pellaTh MPOOJEeMbl U BONPOCHI KIMEHTOB. Tak ke OJHUM U3 UX NPEUMYIIECTB
SBIISICTCS MaJlble MHBECTUIMOHHBIC 3aTpaThl, BeAb call-leHTp — 3TO NpOrpaMMHOE peleHHe,
pabortaroliye noBepx koprnoparuBHoi IP-tenedonun, 1y peanusanunu KOTOPOro J0CTaTOYHO OJHOTO
crenuanucra. J[aHHBIM CHEIHATMCTOM SIBJISIETCS CHCTEMHBIA aIMUHUCTPATOP, MO3TOMY BaXKHO YTOOBI
CTYACHTBI, OOydarollecs Ha JaHHYI0 CIELUAIbHOCTb, IpHOOpern B mpouecce O0O0yueHUs
HEOOXOIMMbIC 3HAHHSI U HABBIKH.

B paGore mo Hactpoiike call-ieHTpa, Ha 0a3e TEXHOINOJUIOHA, CTYACHTAaMH HCIOJb3YyETCs
cieayromue 000py10BaHKeE:

- [IP-tenedonsl, npencTaBieHHbIE B alllIapaTHOM BUJE;

- IP-Teneonsl, mpescTaBieHHbIe B IporpaMMHoM Buze (Softphonelll) u ycranosnennsie na
OBM c noakII0YeHHOM K HeMy yCTpOIiCTBaMu BBOJIA M BBIBOJIA ayIMO HUH(OpPMALIUH;

- OBM c ycranoBneHHoi Ha HeM BUpTyanbHOil ATC - FreePBX.

- OBM ans aamunuctpupoBaHus call-nientpa uepes Bed-untepdeiic.

- KommyTtarop — misi co3maHusi JIOKaJIbHOW CETH, MEpeqadd JaHHBIX MEXIY YCTPOHWCTBAMH
yuebHoro call-nieHTpa.

PabGora cryneHTa 3akirodaeTcss B 3alycKe cepBepa, MOJKIIOYEHHIO cepBepa K web-
uHtepdeiicy, nodasnenun SIP HOMepoB, HACTpOMKe ammapaTHbIX W MPOrPpaMMHBIX Tele(dOHOB,
HacTpoiike (yHkuui call-nieHTpa: co3gaHue MHOTO(QYHKIMOHAIBLHOTO TOJIOCOBOIO MEHIO, T'PYMIIbI
BBI30BOB, areéHTOB — OMepaTopoB call-ieHTpa, oprann3anuu KOHQEpeHIICBI3H, YCTAHOBKE MEJIOINU Ha
yAepKaHUSL.

JUis ocyllecTBICHUs JTaHHBIX HACTPOEK Ul CTYAEHTOB CO3JaHbl METOIMUYECKHE YyKa3aHMs,
clenysl KOTOPhIM CTYJEHT C TOHHMaHUEM CMOXKET BBINOJHMUTH IOCTaBIeHHbIE 3aaauyu. IIporecc
paboThl opopmieH B BUJE 1a0OpaTOpHOM pabOThI, O pe3ysibTaTaM KOTOPOW CTYAEHT HAlMIIEeT OTYET
C TepeyHeM BBITIOJTHEHHBIX JIEHCTBUN M COOTBETCTBYIOIIMM BBIBOJIOM I10 MPOJIEIaHHON padoTe.

Jlns npenoaBaresiel coctaBieHa MHCTPYKLUS, TpelHa3HaueHHast Ha Cly4ail BbIX0/1a cepBepa U3
CTpOSI WJIM HEOOXOIUMOCTH TEPEHECTH ero Ha Jpyroi Hocutenb WHpopMamuu. B wHCTpyKInu
noApoOHO  OmHMcaH TpOIEecC CO3JaHMsl cepBepa €O BCEMM JTallaMHM, HAcTpOWKaMH U
COOTBETCTBYIOIIUMH MOSICHEHUSIMH.

YeM MHOrorpaHHeil m oOLIMpHEH OMBIT CHENUAINCTa, TEM BBIIIE €ro CIpPOC, OCOOEHHO 3TO
KacaeTcsi 00JacTU COBPEMEHHBIX TeXHOJOTui. BrImonHsas gaHHyI0 JabopaTtopHyio paboTy, CTYJEHBI,
nproOpeTaoT HEoOXOAUMbIEe HAaBBIKM JUISl aIMUHUCTpUpoBaHMs call-lieHTpa Ha NpennpuaTusx,
MOJATOTOBKA 00OpPYAOBaHUS Ul €r0 CO3JaHUS U HACTPOMKHM OKOHEUYHBIX ycTpoiicTB I[P-tenedonun,
YTO MOBBICUT UX BOCTPEOOBAHHOCTH KaK CIICIHAIUCTOB.

CHMCOK UCTOYHUKOB:

1. backakoB U.B., Tlponerapckuii A.B., MenbankoB C.A., ®enotoB P.A. IP-tenedonust B
KOMIIBIOTEPHBIX ceTsX [DnekrponHsli pecypc] Lludposas Oubmuorexka [PRsmart (IRPsmart ONE)
Pexxum noctyma: https://www.iprbookshop.ru/89409.html (Jlata oopamenus 18.04.2023)
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Bunokyposa A.A., rp. UT-9206
Hayunslii pykoBoaurtenn: Tapacos E.C.

CPABHUTEJbHBIA AHAJIN3 METOJOB PEAJIM3ALINU CEPBEPA IP-
TEJE®HHUUN HA KA®EJAPE UTuMC B YpTHCH CuoI'YTHU

Opranmzanus [P-tenedonun sBIsIETCS BOCTPEOOBAaHHOW YCIYroM Cpead MPEANPHATHH H
OpraHu3alil pa3In4HbIX chep AeITeTbHOCTH, IIO3TOMY, KaK U MHOTUE YCIyTH, aKeTHAs TeIePOHUS
UMEeT pa3jMyYHbIe CIIOCOOBI pealu3aliid U TEXHOJOTHYECKHE PEIICHHUs, 3aBUCALINE OT TpeOoBaHUN
HPEIIPUITHSL.

Lenp paGotTel: paccMOTpeTh MeToabl peanusauuu I[P-teneponum u BbiOpaTh Haumbosee
noaxosuui st kadeapst UTuMC B YpTUCU Cubl'YTU.

KittoueBbIM 371€MEHTOM, OT KOTOPOro OyJeT 3aBHCETh OpraHu3allus CETH B LIEJIOM, SBIISETCS
cepBep TesehOHNH, KOTOPBIA MOXKHO PEan30BaTh IByMs CIOCOOaMH.

1) ®Pusmueckuit cepBep. JlaHHBIA CHOCOO peanu3alMK MOJApa3yMeBaeT, 4YTO CEPBEPOM
TesnehOHUN ABISIETCS (PU3MUECKOE CETEBOE YCTPOIMCTBO, BHIMOIHAIONIEE HA COOCTBEHHON anmapaTHON
wiarpopme ynkuuu cepepa [P-tenedhonun. Kak mpaBmiio, poiib TakuX YCTPOWCTB BBIIOJHSIOT
MapLIPYTU3aTOPbl ¢ UHTEIPUPOBAHHBIMU CEPBUCAMM, TPAHKOBBIE IUIIO3bl WM a0OHEHTCKUE HUIIO3BI
co BcrpoeHHbIM Wi-Fi poytepom. JlaHHBIN MeTO OpraHU3allMU CETU BBIOMPAETCS, €CIU KOMITAHUU
Hy’)KHa He Toibko uuctass I[P-tenedonus. Hanpumep, y komMmaHuM ecThb CE€Th TpaJULIMOHHON
TeneOHUU U JKeJaHHe PACHIMPUTH BO3MOXKHOCTHU TeneOoHHOTo cepBuca, n100aBuB IP-tenedonuto, Ho
IIPU 3TOM COXPaHUTH NojakIoueHue K ropoackoit ATC. It nocTuxeHus JaHHOW LU MOAXOAUT
TPAHKOBBIM IIUII03, TAK KaK K HEMY MOXHO MOJKIIOUUTh TpaauloHHyo ATC u mapuipytusupoBaTh
3BOHKH C MMOMOMIBIO cepBepa [P-Tenedonun Ha camom mumo3se.

Hecmotpst Ha yHHBepcajbHbIe pEIICHUs JAHHOTO THUIla OOOPYJOBAaHMS, UX CIOXKHO HAa3BaTh
TUOKUMH. BONBIIMHCTBO yCTPOMCTB pabOTalOT Ha COOCTBEHHOW MPOTpaMMHON Iuiatdopme, dTo
YCIIOKHSIET HAcTpoiKy obopynoBanus. Hecmorpss Ha Oonbiioii 06beM BO3MOXKHBIX aOOHEHTOB
(06pruHO Oko0si0 2000) MacmTabMpoBaHME CETU OCYIIECTBISAECTCS IyTEM 3aMeHbl 00O0pYIOBaHMS,
n00aBJICHUEM CIIEUUAIbHBIX MATEPUHCKUX IUIAT WIM TMEPEeXOAOM Ha BUPTYaJIbHYIO TelIehOHHUIO.
MHormue ycCTpoiicTBa HECOBMECTHMBI WJIM TIOYTH HECOBMECTHMBI C 00OpYIOBaHHWEM CTOPOHHHX
MPOU3BOUTENICH, TTOATOMY BBIOMpasl JaHHBIM BUJl cepBepa KOMMaHHs OyIeT BBIHYXJIECHAa KyNUTh Y
MIPOU3BOIUTENIS KOMIUIEKCHOE TOTOBOE PEllIeHUE, KOTOpoe OyAeT OTIMYHO padoTaTh, UMETh FapaHTHIO,
JMILIEH3UI0 TPOrpaMMHOI0 OOecHeueHHs: M CEpBUCHYIO MOAJEPXKKY, HO TIOHEceT OoJbluue
MaTepuaIbHbIE PACXOIBI.

2) BupryansHbiii cepBep (koMmmbioTepHas —Tenedonus). [lox  JaHHBIM  pelIeHHEM
MoJIpa3yMeBaeTcsl yCTaHOBKa IMPOrpPaMMHOT0O oOecredeHus TeaepOHHON CTaHIMM Ha arapaTHYyIo
wiatpopmy OBM. CepBepoM MOXKET SBIATHCA KaK OOBIYHBIM KOMIIBIOTEP, TaK U CTOCYHBIH cepBep
HEOOXOJUMOTO0 YpPOBHSI MOILIHOCTH, B 3aBUCHUMOCTHM OT pa3MEpOB M TpeOOBaHMH OpraHu3alMHU.
HecmoTpst Ha TO, YTO cepBepOB KOMIBIOTEPHOW Tele(OHHUU €CTh HECKOJIbKO, CAMBIM MOIMYJISPHBIM
ABJISIETCSL CEpBEPHOE OOECIeueHue ¢ OTKPHITHIM UCXOIHBIM KogoM — Asterisk. Cam mo ceOe Asterisk
npescTaBisieT co0oi MporpamMmy, HUMEIOIIYI TOJIBKO KOMAaHAHYIO CTPOKY M CIOCOOHYIO JIMIIb
MapLIpyTU3UPOBaTh ayAMONOTOKU. [l TOJHOLEHHOW TenepOHUUM Ha CepBEp YCTAHABIMBAETCS
rpa¢puueckuil uMHTEpdENc, KOTOpBI HE TOJBKO YNPOLIAeT YIpPaBICHHE CEpBEPOM, HO U 3a/1aeT
JOTIOTHUTENbHBIE QYHKIMH, HAIPUMEp, F0JI0COBAs MTOYTA, UHTEPAKTUBHOE T'OJI0COBOE MEHIO, TPYIIIIbI
BBI30Ba U JIPyTHE.

JanHoe pemieHue siBnsiercss 6ojee THOKUM 3a CUET MOJYJIBHOCTH HMPOrpaMMHOTO oOecreueHus
Asterisk 1 BO3MOXHOCTH yBEJIMYMBATH KOJMYECTBO aOOHEHTOB, MOBBIIIAsi MOIIHOCTh CEpBEpa MyTeM
MOJIepHHU3aluH (HapUMep, yBeIHMUeHue 00beMa olepaTUBHON MaMsITH), KOrjaa 3To HeoOxoaumo. 13-
3a TOrO, YTO JIaHHBIM CepBep SBIAETCS B JIEHCTBUTEIBHOCTH KOMIBIOTEPOM, K HEMY HEBO3MOXHO
HaANPSIMYIO MOAKIIOUUTE TPAIUIIMOHHYIO Tele(OHHIO U MTOHaA00uTCs JoKynath VolP-nuto3.

Ha xadeape WTuMC HeoOxomumMo opraHu3oBath ceTh [P-tenedhonunm st gecstu
noJyib3oBarenei. MiHrerpauus ¢ ceTpio TpaaulMOHHON TenedoHN He npeaycMmaTtpuBaercs. Mcexons us
JTAHHBIX OOCTOSATENBCTB, O0Jiee MOAXOAAUIMM BAPHAHTOM SIBJISETCS CO3[aHHE BUPTYAIbHOTO cepBepa
[P-tenedonun. B kauecTBe anmapaTHON MIaTGOpMBbI OI0MIET OOBIUYHBIN KOMITBIOTED.
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I'ynkos A. /., rp. UT-910
Hayunblii pykoBoautesans: Opunnankos /[LA.

PABPABOTKA JETEKTOPA QJIEKTPOMATIHUTHOI'O U3JIYYEHUS HA ARDUINO
UNO

[lenpto nmaHHOM pabOTHI SABISETCS TMOCTAHOBKAa 3afa4dl Juis pa3pabOTKU  JIeTeKTopa
AJIEKTPOMArHUTHOTO TTOJISL.

DNEeKTPOMarHuTHOE M3Iy4YCHHE SIBIIETCS OIHUM W3 Haubojiee paclpOCTPaHEHHBIX UCTOUHHUKOB
3arps3HEHUsT OKPYKAIOIIEH Cpe/ibl B COBPEMEHHOM MHUPE.

DNEKTPOMArHUTHOE W3ITy4YeHUE TeHEPUPYETCS MHOTMMH HCTOYHHKAMH, HAUMHASL OT COJIHEYHOTO
CBETa W 3aKaHYMBas OJJICKTPOHHBIMU YCTPOMCTBAMHM B HallleM OKpyxeHuu. J[lonrocpounsie
nocneAcTBus Bo3aelicTBug Ha DMII Ha opraHus3m 4yenoBeka /0 KOHIIA HE M3YYEHbI, HO CYIIECTBYIOT
Hay4yHbIC MCCIICJOBaHUS, KOTOPbIE CBUJIETEILCTBYIOT O IMOTEHIMAIBHO OINACHBIX MOCIEACTBUSX,
BKJItOYasi 3a00JieBaHUSl PA3IMYHBIX OPraHOB M CUCTeM denoBeka. [loaTomy, HeoOxomumo oOparuth
BHMMAaHHE Ha BpEJ, KOTOpbIN okpyxkatomiee Hac OMII MoxeT NpUYMHHUTH, U MPUHATH MEPBI IS
3aIIUTHI CBOETO 3/I0POBBS U OKPY>KAIOLICH Cpebl.

N3nmyuenue anekrpoMarHuTHbIX noseit (OMII) perynupyercs psioM HOPMATUBHBIX TOKYMEHTOB
B Poccun. Omun u3 Ttakux nokymeHToB - 3710 CanlluH 2.2.4/2.1.8.562-96 '"l'urnenuueckue
TpeOOBaHUSI K DIIEKTPOMArHUTHBIM TIOJISIM M pPagvalliil BBICOKOYACTOTHOTO JHara3oHa", KOTOPBIN
YCTaHABIMBAET CleAylolne HOpMbL: Jlyig HaceneHus, HaXOJSIIETOoCs B MOMEIICHUSIX, TOMYCTUMBIHI
YPOBEHb IUIOTHOCTHU MTOTOKA YHEPTHH 3JIEKTPOMArHUTHOTO M3JIydyeHus B quana3one yactoT ot 0 1o 300
['n we nmomxen mnpebimarh 10 MxBT/cm? . [Insg HaceneHus, HaXoIsIIETOocs B TOMEIICHHSX,
JOTTYCTUMBIA YpPOBEHb TUIOTHOCTH IOTOKA SHEPTUM SIIEKTPOMATHUTHOTO HM3JyYECHUs] B JUara3oHe
gactoT oT 300 I'm mo 300 k['m He moipkeH mpeBbimarh 10 Br/m2. [l HaceneHus, HaXOAAIIETOCs B
MOMEIIECHUSIX, JOIMMYCTUMBIH YPOBEHb IUIOTHOCTH TMOTOKA IHEPTUU AJIEKTPOMATHUTHOTO W3IYYCHHS B
nuanasone 9actot ot 0,3 7o 10 I'T'm He momken npepbimarh 10 MkBT/cM?.

Takum 00pazoMm, BaKHO OTCIEXHBaTh ypoBeHb DMII B okpy»KaromieM Hac MECTe U I 3TOrO
Morio Obl oot yctpoiictBo O6Hapyskenuss OMII na nnardpopme Arduino.

Arduino sBiISIeTCS ammapaTHON BBIYHCIUTEIBHON IIarGopMoii, cocTosield u3 IJiarkl BBOJA-
BBIBOZIA U Cpelibl pa3padoTKH Ha s3bike Processing/Wiring. Dta miiata MOKET OBITh HCIIONIb30BaHA KaK
JUISL CO3JIaHUsI aBTOHOMHBIX MHTEPAKTUBHBIX OOBEKTOB, TaK M JJISI MHTETPAllUU C MPOTrPaMMHBIM
obecreueHreM, paboTaONIIMM Ha KOMIIBIOTEPE.

Arduino MOXXET CUMTHIBATh BXOJHBIC JTAHHBIC, TAKUE KaK CBET Ha JaTYMKe, HAKATUE KHOTKU MU
coobmenue B Twitter, 1 mpeoOpa3oBLIBaTh X B BHIXOJHBIC JaHHbIC, TAKWE KaK aKTUBALIUS JABUTATeNs,
BKJIFOUEHHUE CBETOAMOJA WU MyOnukanus dero-mu6o B MHTepHere. Brl MokeTe mporpamMmupoBaTh
U1aTy, ykazaB Habop MHCTPYKIIMI MUKPOKOHTPOIUIEPY Ha IUIaTe, UCIONb3Ys SA3bIK TPOTPAMMUPOBAHUS
Arduino u porpammHoe ooecnieuenne Arduino (IDE), ocHoBanHOe Ha 00paboTKe.

bnaromaps mpoctoMy U IOCTYITHOMY TOJb30BareIbCcKoMy HHTepdeiicy, Arduino ucmnonb3oBaics
B ThICAYE PA3IUYHBIX MPOEKTOB M mnpuiokeHui. [Iporpammuoe obGecneuenue Arduino mpoctoe B
WCTIONB30BaHUM ISl HAYMHAIOIIUX, HO JIOCTAaTOYHO THOKOE ISl MPOABUHYTHIX Moib3oBareneil. OHO
coBMecTuMO ¢ Mac, Windows u Linux.

Jns ycrpoiicTBa HeoOXoquMma BXOAHAS LEMb JUIsi OOHApY)KEHUs H3IIy4eHHUs, KoTtopas Oyrmer
nepeaaBarh JaHHbIE Ha TuiaTy Arduino, rie yxe OyaeT MpOHCXOAUTh 00paboTKa 3HAUE€HUH C MOMOIIBIO
kofa. [Tocne 06paboTKy, Maara BEIBEJAET 3aMEPEHHBINH YPOBEHB, HAIPUMED, C TTIOMOIIbIO CBETOAMOAOB,
KOTOpBIE OyIIyT 3aroparbCsi MOCIEA0BATEIBHO IS KAKIOTO YPOBHS U3IIYUCHHS.

Takum o0pa3zom, ycTpoiicTBo oOHapyxkenus DOMII moxer OBITH TONE3HBIM JUIS psla 3ajaad,
BKJIIOYAs 3alIUTYy OT BBICOKMX YpoBHEH DMII monei mroneit u KOHTpodib BerieckoB OMIT muist 3amuThl
YCTPOMUCTB.

CnucoKk HCTOYHUKOB:

1.  DnekTpoMarHuWTHBIE MOJIS M YeNIOBEK: pUCKU U Oe3onmacHocTh - Kupcanos /[.0O., Kanunun A.H.
(2014)

2. Arduino u Raspberry Pi. [IpoekTsl ans HaunHaromux. - 9kcmo, 2017, Kanuronos A. Arduino u
Raspberry Pi.
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Kaaununa A.A., rp. U'T-910
Hayunslii pykoBoaurtenn: Tapacos E.C.

HACTPOMKA YCJYI YYEBHOM KOPIIOPATUBHOM TEJIE®OHHOM CETH YpTUCH
Cu6I'YTH CO CMEIINAHHBIMHA TEXHOJOT USIMHA

HenaBHo cetu ¢ xoMmyTanuell kaHayoB (Tesie)OHHBIE CETH) M CeTH C KoMMyTanued naketoB (IP-cetn
nepefayd AaHHBIX) HMCIOJBb30BAJIHCh MO-pa3HOMY W OBLIM TMPAKTUYECKH HECBSI3aHHBIMH JAPYT C JAPYTOM.
TenedonHpIe CETH UCTIOIB30BATUCH IS Iepeaadn rojlocoBoi nHpopmaruu, a IP-cetn - mis mepemaun JaHHBIX.
Omnako nosiBieHue [P-Tenedonny cTamo BaKHBIM 3TAllOM B Pa3BUTHH TEICKOMMYHHKAIUN U MHTEpHETa, Tak
KaK Temephb IoJO0COBBIE JaHHBIE MOYKHO IepenaBaTh depe3 VIHTEepHET, YTO 3HAYMTENBHO CHIKAET 3aTpaThl Ha
MEXIYTOPOIHBIE U MEXAYHApOIHbIE 3BOHKU. |P-Tenedonus mo3Bomuna o0IaThCs HE TOJIBKO IOJIb30BATEISIM
WnTepnera, HO 1 00beANHUIA TeNe()OHHBIE CETH U CETU MEPelaun JaHHbBIX C IOMOIIBIO [IUTIO30B.

Llenbio JaHHOM CTATBhH SIBISIETCS OCYLICCTBICHUE CONMPSHKEHHUS TelIe(OHHBIX CeTel, OpraHM30BaHHBIX IO
pasHbBIM TEXHOJNOTUSM, a HMeHHO [P-tenedoHmn u TpamulMOHHON TenedoHHMM, TaKKe HacTpoKa
JTOTIOJTHATENBHBIX YCIYT B OPraHU30BAaHHOMN KOPIIOPATHBHOM ceTH Ha 0a3e TexHomonmrona Yp TUCH.

UrtoObl OOBEAWHWTH pa3HbIE BHIBI CETEH, HEOOXOAMMO, YTOOBI CETEBOHM AaIMHUHHCTPATOP BIIAICT
NPaKTUYECKUM OIBITOM HACTPOMKH COOTBETCTBYIOIIEro oOopyaoBaHus. s TOro 4TOOBI CTYACHTHI MOTJIH
NOJIy4aTh JaHHbIE HABBIKH, Obljla IPOU3BEACHA HACTPOWKA KOPIOPATUBHON TeneQOHHOM CETH, M0 3aBEPLICHUH
JaHHOW pa0oTbl OynyT cGhOpPMHPOBAaHBI METOAWYECKHE YKa3aHUS C HW3JI0KEHHBIM COOTBETCTBYIOIINM
TEOPETUYECKUM U MPAKTHYECKUM MaTepuaiioM. s ocyliecTBICHHS 1€l AaHHOH paboThl, HCHOJIH30BAIOCH
obopynoBanue Cisco, a IMEHHO MapiipyTH3aTop Broporo mokojieHus ISR 3945 u kommytarop catalyst 2950T-
24. Taxke OblIa ucnoas3oBaHa mudposas ATC LDK-300.

[lepen HemocpeACTBEHHBIM OOBEIMHEHHEM JBYX THIOB Tele(OHHBIX ceTei ObUia MpoBelicHa 0azoBas
HacTpoika cetd. sl ynaneHHOTO TOAKIIIOYCHUS! K KOMMYTaTOpy W MapHIpyTH3aropy Obuto HactpoeHo SSH
coenuuenue. /g mognepxku nepemayn ronoca mo I[P (VolP) tpebyercst ornenpHas romocoBast ceth VLAN.
DTO MO3BOISET IPUMEHSTH K TOJI0COBOMY TpaHKy IMOTUTHKH KadecTBa oocykuBaHus (QoS) 1 6€30IacHOCTH.
Takum 00pa3oM OBLIO CKOH(GUTYPHPOBAHO JBE BHUPTYaJbHBIX JIOKAIBHBIX CETH: IJISl TEpeJadd NaHHBIX H
nepenaun ronocoBoro Tpadwmka. Jns xaxmoit VLAN Owsumm HacTpoeHwl mynsl [P ampecoB mnst Beigaun
ycrporictBam nocpenctsoM DHCP, pazBepHyTOM Ha MaplipyTH3aTOpE.

Takum 00pa3oM opraHusyercs KOpIOpaTUBHAs CETh, B KOTOopoil MapuipyTtuzatop sasisercs [P ATC u
ATC LG LDK-300 senstomascs YATC, mno3Bossitomiedi (yHKIIMOHHUPOBATH aHAJIOTOBOW U LUGPOBOI
tenedonuu. Ilepenada roxocoBeIX AaHHBIX U3 OJHON CETH B APYTYIO IO IU(POBBIM COCTUHUTEIBHBIM JTHHUSIM
ocymectisieTcs: mocpeactsoM Texuoioruu ISDN E1 PRI [1]. Humst aroro na ATC ucnonsiyercs miata PRIB, a
Ha MapmpyTtuzatope Monynb VWIC3-1MFT-T1/El. Opranusyercss 30 B-kaHaioB, HEMOCpPEJCTBEHHO IO
KOTOPBIM M OCYILIECTBIISIETCS] IIepeAada rojIoCOBBIX NAaHHBIX, o1uH D-kaHan BeiaeneH noa curnaausanuio CCS.
Ha Teppuropun uHCTHTYyTa €CTH CBOS TenedoHHAs ceTh, KoTopas st LDK-300 urpaer posib ropoJickoit, Mex Iy
co00if OHM B3aMMOJCUCTBYIOT IO Aa0OHEHTCKUM JIMHHSIM. TakuM o00pa3om, 4YTOOBI a0OHEHTHI MOIJIH
JO3BOHHUTBHCS 70 TOPOACKUX aOOHEHTOB, HEOOXOAMMO IE€pel HOMEPOM BBI3BIBAEMOTO a0OHEHTa A00aBUTH
mudpy 9 BrociaecTBUM HAOpaTh HOMEP HY>KHOT'O aOOHEHTA.

[Mocne ocHOBHOI KOH(Urypanuu TeneOHHOW CeTH ObUIM HACTPOEHBI JOTOJHUTEIbHBIE BO3MOXKHOCTH
0o0paboTkn BBI3OBOB. [locpenactBom cuctemHoro Ttenedona cranimu LDK-300 MoXHO oOpraHu3oBaTh
KOH(EPEeHLMIO, B KOTOPOH MOTYT NPUHUMATh ydacTue He Oojiee 15 BHYTpPEHHHX W/WIM BHELIHHX aOOHEHTOB,
JUIA 3TOr0 Ha cucteMHoM Ttenedone ucnonszyercss kHonka CONF, HaxuMas Ha KOTOpPYIO IO OdYepenu
003BaHMBAIOTCSI a0OHEHTHI, KOTOPBIX HYXKHO J100aBUTh B KOH(pepeHuto. Kak i oTaebHbIX a00HEHTOB, TaK U
JUId TPyNIbl HOMEPOB MOKHO HACTPOUTH YCIOBHYIO M O€3YyCIIOBHYIO Ilepeajgpecaldio BbI30BOB. [l
aHaJoroBeIXx M 1mppoBoro TenedoHa 3Ta HacTpoirika npoumsBogurcs Ha YATC, a mns IP tenedonoB Ha
MapuipyTu3aTope, KoMauaoi call-forward. Taxxke ecTh BO3MOXXHOCTH Iepeajpecaliil BBI3OBOB, JJISI 4YETO
HYXKHO BO BpeMs pa3roBopa BOCIIOJBL30BAThCS KHOMKOW fransfer xak Ha IP tenedonax, Tak u Ha TenedoHax,
nogxmoueHHbIX K YATC u HaGpaTh HOMep abOHEeHTa, Ha KOTOPOro OyJeT nepeHarpaBiieH BbI30B.

B pesynbrare BeimonHeHuss pabotbl Ha TexHomonuroHe kadenpbsl UTuMC coznana yveOHas ceTh, B
KOTOpPOW COTPSTAIOTCA JBE pa3IMYHbIE TEXHOJOTUH TeledOHHOH CBs3M. DTa CETh TMO3BOJIHT CTYIAEHTaM
MOJYYHUTh NMPAKTHUYECKUE HABBIKM 110 HacTpoiike IP-renedonnu, HacTpolike TeneOHHON CETH C TEXHOJIOTHEH
PBX u 00beiMHEHUS 3TUX TEXHOJIOTHIA B €IMHYIO CETh.

Cnucok UCTOYHHKOB:
1. IP-tenedonus / b.C. lonpamreiin, A.B. [Tunuyk, A.JI. CyxoBuukuii. — M.: Paguo u cBszp, 2001. — 336¢.:
17018
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Kaumanosa E.C., rp. UT-020
Hayunslii pykoBoaurtenb: FOpuenko E.B.

HCIOJb30BAHUE TEXHOJOT MU «AHTEPHET BEIIEW» B BEATY-C®EPE

Wutepuer Bemieit (anri. internet of things, 1oT) — koHuenmus cetu mnepenadn JAHHBIX MEXKIY
bu3nueckuMu 00BEKTaMM («BEIAMM»), OCHAILEHHBIMU BCTPOCHHBIMM CPEACTBAMH M TEXHOJIOTHUSIMHU
Il B3aMMOJEHCTBUS JIpYyr C JAPYroM WM C BHEWIHEW cpepoi. IIpeanosaraercs, 4Tto opraHuzauus
TaKuX ceTed crnocoOHa MEepecTPOUTh SKOHOMUYECKHE U OOLIECTBEHHBIE MPOLECCHI, UCKIIOUUTh M3
YacTH JIGHCTBMIA W omepaudii HEOOXOIMMOCTh yYacTUs UEJIOBEKa, a TaKkKe YCKOPUTh
IIPOU3BOJICTBEHHBIE IIPOLIECCHI.

[IpuMeHeHHE TEXHOJOTHH C KaXKIbIM TOJOM CTAaHOBHUTCA Bce Oojee IMOMyJsIpHBIM, a YMHBIE
YCTpOMCTBA BCE Yallle HCIOJIb3YIOTCS BO BeeX cepax Ku3Hu. PaccMOTpUM NpuMEHEHNEe TEXHOIOTUU B
beauty-cepe, koropas BkIItouaeT B ceOsi TpU OCHOBHBIC HANpaBicHHs pa3BuTus TexHomoruu loT B
naHHo# cdepe. K HUM MOKHO OTHECTH:

- Iporpammsl, anamusupyoomue cocrosHue koxu. Kopeiickas xommanus LuluLab co3mana
IPOAYKT, KOTOPBIM aHAJIMU3UPYET COCTOSHUE KOXKM KJIMEHTAa C IOMOIUBIO MAalIMHHOIO 3pEHHs U
npejiaraeT KOCMETHKY, YCTPOWCTBAa U MPOAYKTHI, KOTOpPbIE C HAaMOOJbIIEH BEPOSITHOCTHIO YIyYIlaT
BHEIIIHUI BUJ U 3/J0POBbE KOXKU KIIMEHTA. Y CTPOMCTBO mpejacTaBiseT U3 ceOs HeOOJIbLION Ta/pKeT C
KaMepoil, HeoOXOAMMOM sl CKaHMpOBaHUS Jmia. /lamee MCKYCCTBEHHBI HHTEIUICKT aHAIH3HPYET
CHMMOK U ONpe/ENsieT COCTOSIHUE KOXKHU, 3aTeM MOoAOUpaeT peKOMEHIAIMH 110 YXOJy, OCHOBBIBAsICh Ha
pe3yJibTaTax CKaHUPOBAHUS.

- Ilporpammsl, noxduparolve OTTEHKH, MOAXOSIIME OINpeseleHHOMY dYenoBeky. Kommanus
L'Oréal npezacraBuiia yCcTpOMCTBO Ui CO3JaHUSI TIOMaJ, KOTOPOE MOXKET CMEUIMBAaTh MPAaKTHUYECKU
JAr00ble OTTEHKH IOMajibl, KOTOpbIe HEOOXOAUMBI KJINEHTY. YToObl c0374aTh HEOOXOAUMBIM OTTEHOK
NPUJIOKEHNE TpeUIaraeT Mmoao0paTth OTTEHOK M HAJOXHUTh €ro Ha IyObl C MOMOIIBIO TEXHOJIOTUH
JIOTIOJIHEHHOH peanbHOCTH. [lanee cienuanbHOE yCTPOMCTBO CMEIIMBAET HY>KHBIN OTTEHOK, UCIIOJIb3Ys
KapTpUKH, HAIIOJIHEHHbIE TUTMEHTUPOBAHHON OCHOBOM JJ1s1 TOMA/IbI.

- Aunropurmuyeckas napdroMepHas cucrtema Screntronix co3/JaeT yHMKaJbHbIE apoMaThl Ha
OCHOBE JINYHBIX XapaKTEPUCTUK M MPEANOYTCHHUN Mojab30Bareisd. [lonp30Barens 3amoaHsAeT aHKEeTy O
CBOMX TPEANOYTEHUSIX U OCOOEHHOCTSX, HA OCHOBE OTBETOB AJITOPUTM COCTaBISIET HECKOJIBKO
nap@roMEpHbIX KOMIIO3MIIMK, Jajiee CHeUUaJbHbI KOHBEHEp CMENIMBAaeT KOMIIO3MIMIO st
10JIB30BATEIS.

TakuM 00pa3oM, MHTEpPHET BelIed pacHpoCTpaHseTCcs Ha pa3iMuHble cepbl Halled KU3HU U
CTaHOBUTCA Oojee IOCTYNHBIM, a IpUMEHEHHEe WHTepHeTa Bemeld B beauty-cepe mo3BoIsIET
IPEIOCTABIATh YHUKAJIbHbIE WHIUBUAYaJIbHbIE YCIYyTH KaKJOMY IOJIb30BATENI0, @ TaKXKE MOKET
3aMEHUTD YEJIOBEKA B HEKOTOPBIX MPOLIECCAX.

CIUCOK HCTOYHUKOB:

1. [Dnextponnsriii pecypc] [oT for Beauty : https://www.iterate.ai/blog/iot-for-beauty/1043 ([lara
oOpamenus 19.04.23)

2. [DOnextponnsiii pecypc] YSL Rouge Sur Mesure: mHHOBaIlMOHHAsI TEXHOJIOTHSI KPacoOThl OT
Perso : https://www.loreal.com/en/articles/science-and-technology/ysl-perso/ (lata obpamenus
19.04.23)

3. [DnexTponHsIii pecypc] Algorithmic Perfumery: https://www.everyhuman.com/nl/en/products
(ata obpamenus 19.04.23)
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https://lulu-lab.com/
https://www.loreal.com/en/articles/science-and-technology/ysl-perso/
https://www.algorithmicperfumery.com/

Kosanes K.A., rp. UT-926
Hayuwnblii pykoBoautesn: Tapacos E.C.

HCIIOJIb30OBAHHUE ABTOMAT!/BI/IPOBAHHOf/'I CUCTEMBI KOHTPOJIAA HACTPOEK
BUPTYAJIbBHOU KOPIIOPATUBHOM CETHU B YYEBHOM ITPOLHECCE YpTUCHU Cuol'YTHU

Bo Bpemsi oOyuyeHuss Mo CHENHMATBHOCTH HMH()OKOMMYHUKAIIMOHHBIE TEXHOJOTHMH W YCIYTH CBSI3H,
IpenojaBaTeNy TpPaTsIT MHOTO BPEMEHH Ha IIPOBEPKY KypCOBBIX paboT. Takke cTyIdeHTaMm, KOTOpbIE
BBINIOJIHSIIOT Pa0OTHI B IOMAIIHUX YCIOBUSAX, HE XBAaTA€T OIBITA JUIsl CAMOIPOBEPKH BBIIIOIHEHHBIX 33/1a4.

Llenbio qaHnHON paboTHI SIBISIETCS YCKOPEHHE U 00JIErYeHue MPenoiaBaTessiM MPOBEPKY KYPCOBBIX padorT,
a TaKKe IIOMOYb CTYIE€HTaM C IIPOBEPKOM U OLICHKOI BHIMOJIHEHHBIX pa00T Ha caMOOOyUYECHHUH.

B xone nposenenus nabopaTopHBIX padoT, it COOPKH CETH HCIIOIb3YIOTCSl CETEBbIE yCTPOICTBA Takue
KaK KOMITBIOTEPBI, MaplIpyTU3aTOPbl, KOMMYTaToOpbl. BOT TOJIBKO MpakTHYECKH cOOpaTh CETh IJIsl KypCOBOM
paboThl HE TpeACTaBISETCS BO3MOXKHBIM, MOCKOJIBKY pealn3alusi CXeMbl C OONBIIMM KOJHMYECTBOM CETEBBIX
YCTPOKMCTB 3aTpyaHuTenbHA. [103TOMy, 4T00BI COOpaTh ceTh I KypcOBOH padOThl MCHONB3YyEeTCA Mporpamma
Cisco Packet Tracer.

C nomoupto mporpammel Cisco Packet Tracer Bo3MOXKHO cMOJENUPOBaTh PabOTy Pa3IMYHOTO CETEBOTO
000pYIOBaHMS: MapIIPyTU3aTOPOB, KOMMYTaTOPOB, IEPCOHAIBHBIX KOMIIBIOTEPOB, IP-TenedonoB, TOUek
0ecIpoBOJHOIO JOCTYIA, CETEBBIX IPUHTEPOB, U TOMY oA00HOe. PaboTa ¢ MHTEPAKTUBHBIM CUMYJISITOPOM IIO
MaKCUMyMy HPUOJMKCHA K HACTPOUKE peabHOM CETH, COCTOSAIICH U3 MHOXKECTBA YCTPOUCTB. i1 HaCTporKH
000pYyIOBaHUSI MOKHO HCIIOJIB30BAaTh HECKOJBKO PA3HBIX CIIOCOOOB: MEPBBI CHOCO0 — 3TO HACTPOMKa C
MTOMOIIBI0 KoMaH omeparmonHol cuctembl Cisco 10S, BTOpoii — 3a cder rpadudeckoro BeO-mHTEepdeiica,
TpPEeTUil — 4epe3 KOMaHIHYIO CTPOKY OIEpalMOHHOW CHCTeMBbl WiH Tpaduyeckue MeHio. brmaromaps pexumy
Busyanm3anuu Cisco Packet Tracer, moib3oBaTenb MOXKET OTCIEIUTD MOSIBICHHE U M3MEHEHUE apameTpoB IP-
MIAKETOB NP MPOXOKICHUH JAaHHBIX YE€pe3 CETEeBbIE YCTPOMCTBA, IEPEMEIIECHUE JaHHBIX 110 CETH, CKOPOCTh U
nyTu nepemenienus [P-maketoB. AHanu3 COOBITHH, TPOUCXOASIINX B CETH, MO3BOJISIET MOHSATH MEXaHHU3M €€
paboTel u 00HapykuTh HeucnpaBHocTh. Cisco Packet Tracer mMokeT OBITH HCHOJB30BaH HE TOJBKO Kak
CHUMYJIATOP, HO U KaK CETeBOE NMPHJIOKEHUE IJIsI CUMYJIMPOBAaHUS BUPTYAJILHOW CETH Yepe3 peajbHYIO CETh, B
toM unciie UarepHeT. Iloap30BaTenu pa3HbIX KOMIBIOTEPOB MOTYT TPYAUTHCS HAJl OHOU CETEBOM TOMOIOTHEH,
MIPOM3BO/IS €€ HACTPOUKY MO0 ycTpaHsis mpoosiems [1].

B Cisco Packet Tracer mpexycMoTpeHsl (GyHKIINH HETIOCPEACTBEHHO I TIpenoaBaTeneii. B ux uncue —
peXKUM  aBTOMATHYECKOTO KOHTPOJSA TPOBEIACHUSA paboT «Activity wizard», KoTopas ITO3BOJISICT
aBTOMAaTH3MPOBaTh CUCTEMY NpoBepok HacTpoe. C MOMOIIBIO 3TOW (YHKIMH ObLIa HACTPOCHA CXEMa JUIS
KypcoBoil paboThl. [lepBoHayaibHO COOpaNM ATAJOHHYIO CETh. JTa CETh TaK)KE MOYKET OBITh CO3[aHa C HyJs
mbo uMIopTrpoBaHa u3 ¢aina. Jlanee HacTpown Bce yCTpoHCTBa, Bxomsmnie B ceTh [2]. [locme HacTporiku
9TaJIOHHON CETH, BHIOMPAJIM OLIEHMBAEMbIE ITyHKTHI, TAKHE KaKk 0a30Bble HACTPOMKH, HacTpoiika IP-anpecauun,
HacTpoiika [Pv6, nactpoiika PAgP u LACP, nactpoiika MapuipyTH3aliy, HacTpoWKa CEpBEpOB U HacTpoHKa
IP-tenedonun. Ilociie dero cTyneHT coOupaeT cxeMy W BBIMONHSET 3amaHusi, a GyHKIuUS «Activity wizard»
CPaBHHUBAET CETh C HTAJOHHOM CXEMOH W MpoBepseT HACTPOWKM CTYAEHTAa C MCXOAHBIMM AaHHBbIMH. Ceituac
MIPOBOJIUTCS TECTOBAsK HACTPOWKA KYPCOBOM pabOThI ¢ HUCIOb30oBaHueM (QyHKIHH «Activity wizard». CTyIeHTbI
BBITIOJTHSIOT 33JJaHUSI K OCTaBJISIOT OT3bIBBI O KAU€CTBE IPOTPaMMEI.

B pesynbrare y npenoaasateneii o0CBOOOAUTCS BpeMsi, KOTOPOE TPaTUIIOCh HA IPOBEPKY KYPCOBBIX paboT
BCEX CTY/ICHTOB, & TAKXKE CTYJICHTHI OYAyT MPOAYKTHBHEE MPOBOAUTH BpEMsI ITPU CaMOOOYUCHHH.

CHOuCcoK HCTOYHUKOB:
. Cisco Packet Tracer: 4ro HaM CTOMT CeTh TOCTPOMTH?  [DiekTpoHHBIH pecypc] Pexum mpocryna:

https://www.cisco.com/c/dam/global/ru_ua/assets/pdf/cisco_packet tracer.pdf (/lata oOpamenus 20.04.2023)

. O6 aBTOMAaTH3aIMX KOHTPOJISI 3HAHWH M HABBIKOB MO KYPCY «KOMITBIOTEPHBIC CETH» [DNEKTPOHHBINH pecypc|
Pexxum moctyna: https://elib.bsu.by/bitstream/123456789/52275/1/60-64.pdf (Jlata obparuenus 20.04.2023)
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JleBukoB A.A., rp. TE-916
Hayunslii pykoBoaurtenb: FOpuenko E.B.

OPTAHM3ALIUS MYJIbTUCEPBUCHOM CETHU CBSI3U B YYEBHOU
JJABOPATOPUU YPTUCHU CUBI'YTH

Brinonnenue cryaenTaMu 1a00paTOpHBIX padoT SBIISETCS BaXKHBIM CPECTBOM Ooiiee TiryO00Koro
YCBOGHHSI W HM3y4YeHHs y4yeOHOro marepuaja, a TakKe MPHOOpPETeHHs MPAKTUYECKUX HABBIKOB II0
HKCIIEPUMEHTAJILHOMY HCCIIE0BAaHUIO U 00PAILEHUIO C U3MEPUTENbHBIMU TPUOOPAMHU.

Ha ceropnsammumii JeHh BO MHOTHMX OOJIAaCTSIX AKTHBHO BHEAPSIOTCS ydeOHbIE CTEHIBI C
o0opyaoBanreM. OHU TO3BOJISIOT YIYUIINTh KAYECTBO 00pa30BaHUsl B BBICIIMX yUEOHBIX 3aBEJCHUSIX,
a TaKKe MOJIyYUTh OIBIT pabOTHl HA peaJIbHOM 000PYIOBaHUH.

[IpumeneHue y4eOHOTO CTEHJa MO OpraHU3aluu MYJIbTUCEPBUCHOW CETH CBS3M B Y4YeOHOM
naboparopun 421 YK3 VYpanbckoro TeXHHYECKOTO HMHCTHTYT CBSI3M M MH()OPMATHKH HAa OCHOBE
obOopyaoBanus, mnpenocraBieHHoro MckpaVYpanTen, mo3BoiUT NOMYyYUTh NPAKTUYECKUE HABBIKU
paboThI ¢ peanbHBIM 000y IOBAaHUEM.

Opranuzanus yueOHOro HEeHTpa [0 HACTPOWKE U OpraHU3alui 000pYI0BaHUs, BKIIIOYAET B ceOs:

- OpraHu30BaTh KaOellb-KaHAJIbl U PACHIMBKY KaOeJel CBA3H OT TEIIEKOMMYHUKAIIHOHHON CTOMKHU
10 6 paboyux MecT;

- IPOU3BECTH HACTPONKY 000pY10BaHUS TEIEKOMMYHHUKAIIMOHHOMN CTOMKU;

- IPOBEPUTH pabOTOCIOCOOHOCTH MybTHCepBUCHOI cetu: ADSL, SIP, ThOIL

Brmonaenue 3aia4 OyeT mpou3BOANTHCS B PaMKax BBITYCKHOHN KBAJIM(UKAITMOHHON PaOOTHI.

B naGopaTopuu MyIBTHCEPBHUCHBIX ceTed YpPalbCKOrO TEXHHYECKOrO HHCTUTYTa CBS3H U
MHPOPMATUKHA OPraHU30BaHBI KaOeb-KaHAJIbl JJIsl BOCBMIDKHIIBHOTO MemHoro kaOemns. IIpokianka
Kalensi MPOW3BOJIMIACE C pacuéToM 3amaca M s MATH Kabeleld Ha IIecTh pabouyuX PO3ETOK Ha
KaXKJ0€ U3 LEeCTH pabounux MecT: yeTblpe po3eTku RJ-45 u 2 poserku RJ-12 (pacummBanuch ¢ 0AHOTO
Ka0eJs Ha JIBe PO3ETKH). B TenekoMMyHUKallMOHHON CTOWKe Kabenu, paccunTaHHbIe Ha po3eTku RJ-
45 ObuM pacUIMTHl HAa NaTy-naHeslb Ha 24 mopTa, a kabenu ans TenedoHHbIX po3eTok RJ-12 Obuin
pacmiuTel Ha TUIMHTHL [lns mpoBepku pabOTOCIMOCOOHOCTH KaKIOro MopTa Obula Mpou3BeleHA
npoIieIypa «IIpOo3BOHKI KaXKI0TO MOPTa, CMOHTHPOBAHHOTO B KaOellb-KaHalle.

Kaxxnoe pabouee MecTo OCHAIIEHO MEPCOHAIBHBIM KOMIBIOTEPOM, MOAKIIOUYEHHBIM K CTOHKE C
nomompbio mard-kopna RJ-45. Takke, Ha xaxgom paboduem wmecte Oyner SIP-temedow,
MOAKIIOYEHHBIN K CTOMKE C MOMOUIBIO MaTty-kopaa RJ-12.

Hactpolika MynbTHCEpBUCHOMN CETH OCYIIECTBISIACH C MTOMOIIBI0 IEPCOHAIBHOIO KOMIbIOTEPA
I10 3apaHee COCTaBIeHHOMY Iuiany [P-anpecamum.

BoilTycKHUKH, OCBOMBIIKE NPOTrpamMMy BBICHIETO OOpa30BaHUS 110 HAIPABJIEHUIO MOJATOTOBKU
11.03.02 «MHPOKOMMYHHKAITMOHHBIE TEXHOJIIOTUU U CUCTEMBI CBSI3U», TOJKHBI 00J1aaTh 3HAHUSAMU U
YMEHUSMH, JOCTaTOYHBIMU NIl  BEJIEHUS MNPOPECCHOHANBHONW  JIEATENbHOCTH IO  TaKUM
npodecCHOHATBHBIM CTaHAapTaM Kak «CHenuanucT MO paJuoCBSI3M U TEJIEKOMMYHUKAIUSIM,
«mxenep B 00acTu CBS3M (TEIEKOMMYHHUKAIIHI )» U HEKOTOPHIM JAPYTHM.

Cnucok HCTOYHUKOB:
1. AuapeeB B.A. Hampasnstomue cuctemsl 31eKTpocBsizu.- B 2-T. T. 1. Teopust nepepaun u
BIMSIHUA: yueO. mocobue [yt By30B.- M.: I'opsyas nunus-Tenexom, 2010.

2. Maxposckuit O.B. TexHonoruu MyJbTUCEPBUCHBIX ceTel cBs3H. Yuel. [Tocobue 1ist By30B. —
[Tox obmeit penakuueit I'.B. Bepxosoii, 2009
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PA3PABOTKA ITPOTOKJIA KOMMYTAIIMA PEAJIBHOI'O TPA®UKA B BUPTYAJIBHBIX
CETAX

CoBpemennble ceTd cBsizu Poccuiickoii depepanmii B OCHOBHOM IIOCTPOEHBI Ha HMHOCTPaHHOM
000pyIOBaHMM, BEHIOPHI KOTOPBIX 3asiBWIM 00 yxone ¢ pbelHKa Poccum — OTKa3aauch IOCTaBIATH
obopynoBanue u [10 u noanepx uBaTh y>K€ pa3BEpPHYTbIC PEIICHMSA, [IOITOMY CTOUT BaKHAs 3ajada O €ro
3aMeHe.

Lenpio uccnemoBanus SBISIETCA pa3padOTKa BUPTYaJbHON Cpefbl, CIIOCOOHOW 00pabaTeiBaTh pearbHBIN
Tpaduk, a TaKke pa3paboTKa IPOTOKOIA AJIST KOMMYTAallUu Tpa(uka BHYTPU BUPTYAIbHON CETH.

B mnacrosmee Bpemsi cymiecTByeT OOJbIIOE KOMWYECTBO CHUMYJSITOPOB M OMYJISITOPOB CETEBOTO
00opynoBaHMsl UI1 BO3MOKHOCTU OOy4eHHs! Wiu JneMoHcTpauuid. OCHOBHBIMU TpuMmepamu sBisiiotrcst Cisco
Packet Tracer mmu EVE-NG. X TIaBHBIM HETOCTAaTKOM SIBJISIETCS TO, YTO OHHM TOJBKO SMYJIHUPYIOT paboTy
peanbHOro 000opyI0BaHUS M CeTH. 3a 00paboTKy peanbHOro TpaduKa OTBEYaeT ammapaTHBIE YCTPONCTBA, MPH
9TOM JIJIsI IOCTPOCHHUS CETH TpeOyeTcs Kabelb, KOTOPBIH SBISAETCS OJHUM M3 CAMBIX JOPOTUX AIEMEHTOB JIF000M
IIPOBOJHOM CETH Nepeaady JaHHBIX.

Uro0bl yMEHBIINTH 3aTpaTbl HAa CO3JaHHE M OOCIYXHBAHUS CEeTell B KOMIAHMAX W HPEONPHUATHSAX,
HCIIOJIB3YIOTCA 6eCHpOBOI[HI)IC cetn. CaMpIM TJIaBHBIM JOCTOMHCTBOM SBJIICTCA CHUMIXKCHHE HCIIOJIIb30BaHUA
kabensi. Kpome kabensi, OCHOBHBIE 3aTpaThl HPUXOAATCS M Ha AanmapaTtHble YCTpOICTBA, K HpUMEpY
KOMMYTaTOpbl HWJIM MaplipyTu3aTopsl. B TakoMm ciydae, 3TO 00OpyZOBaHHE MOXKHO MpPEACTABUTH B
IMporpaMMHOM BUAC U YCTAHOBUTH HA OAWH annapaTan‘/'I CCPBCP.

CepBep sBIISIETCSl ammapaTHON COCTABISIOMICH M CIY>KUT, YTOOBl OPraHW30BaTh BHPTYAIBHYIO CETh
BHYTpH Hero, kKotopas OymeT oOpabaTeiBaTh TOT TpaduK, KOTOPBIM IMOCTyMaeT U3 OECHpPOBOJHOU CETH.
BupTtyanbpHas ceTh NpEACTaBIsSET COOOW OJWH WM HECKOJIBKO MporpaMMHbIX komMmytartopoB (IIK) mis
obecrieyeHusi mepefadyn JaHHBIX. [IporpaMMHBI KOMMYTaTOp SIBISIET COOOH CIEMUalbHYIO MPOrpaMMy C
(GYHKUIMSAMH KJIACCUYECKOTO allapaTHOro KOMMYTaTopa.

Panee mis compsbkeHHs BHPTyallbHOW M OecTpoBOAHON ceTw ObIT pa3paboraH mporokon WVNIP.
JlaHHBIH MPOTOKOJ pPabOTOCIOCOOCH, OJHAKO HMMEET CBOM HemocTaTku. CaMbIM TJIaBHBIM HEJOCTATKOM
ABJSUIOCH TO, 4TO, M3MeHss Kaap Ethernet, mensiics cam ctangapt. Taxoke Tak, HOSBIEHHUE HOBOTO IO B Kajpe
03HayaJo, 4yTo OH OyxeT OoJyiee ITMHHBIM, YTO CKaXXETCsl Ha IPOITYCKHOIM CIIOCOOHOCTH IIpH Nepenadye JaHHBIX.
B cBs13u ¢ aTHM OBLIO pelieHo pa3padoTaTh aJbTePHATHBHBIN eMy TpoTokon SNSP.

Paspaborannsrii mporokos SNSP, B cpaBHenuu ¢ nporokosioMm WVNIP, seisiercs 0ojiee ONTUMAIBLHBIM,
Tak Kak ciyxxeoHoe none MJIC nobapnsieTcss TOIBKO BHYTPH CEpBEpa, U HE Harpyxaer OeclpOBOJHYIO CETb
nepesaveil JOMOIHUTEILHON CITy)keOHOH MH(OpMAaIIHH.

Pa3pa6aTbIBaeMa$1 BUpTYaJibHasA CUCTEMa CBA3U IMO3BOJIUT HC6OJ'IBIHI/IM KOMITaHUAM 3HAYUTCJIBbHO CHU3UTH
pacxoipl, MPH OpraHru3aliy U 00CITy>)KUBAaHUU CETEH Mepelaun JaHHbIX, a TAKXKE YIPOCTUTh UX 3KCILTyaTalHIo,
TaK KaK CTaHET MEHbLIE IPUMEHSIEMBIX allllapaTHBIX CPEICTB.

Pa3zpabGorannasi BUpTyanbHasi CHCTEMa IMiepeladd JaHHBIX, B COBOKYIHOCTH ¢ MpoTokoiom SNSP,
MoKazajia CBOIO TEOPETHYECKYIO PabOTOCIOCOOHOCTh, a 3HAYUT, B MIEPCIEKTUBE, MOXKET HCIOIB30BATHCS JUIS
pabOThl B OpraHM3alysX, YTO MO3BOJIMUT MM CHHU3UTH 3aTpaThl HA OPraHU3alui0 U OOCIyXHBaHHUE
KOPIIOPAaTUBHOM CETH MEPEIaun JIaHHbIX.

CIIMCOK JIUMTEPATYPBLI:

1. Omudep B. I'. Kommbtorepubie ceTd. [IpUHIUIIBI, TEXHOJIOTHH, TPOTOKONIBI | Yuel. JUIS CTYICHTOB,
ACIMPAHTOB U TEXH. CIIEHUATIMCTOB, padoTaromuX B 0011. ceTeBbIX TexHonoruii / B. I'. Omudep, H. A. Omudep. -
CII6. u np. : ITutep, 1999. - 668 c.

2. Yto Takoe BUpPTYyaJIU3aIs. [D1eKTpOHHBIIA pecypc] - Pexum JlocTyma:
https://www.techtarget.com/searchitoperations/definition/virtualization ([lata oOparuenus: 8.04.2023).

3. Tapacos E. C., byssuiauna H. B., Hukutun A. C., @acros [l. A. Pa3paboTka BUPTyaqbHONH CHCTEMBI
CBsI3M C 00paboOTKO¥ BUpTaysibHOTO Tpaduka OecrnpoBoaHol cetn / MH(MDOKOMMYHHKAyHOHHBIC TEXHOJIOTHU:
AKTyanbHBIE BONPOCH NUGPOBOH skoHOMHKH. COOpHHMK HaydHbIX TpyaoB III MexmyHaponHoi HaydHO-
npakTuieckoil koHpepenun. 25-26 ssaBapst 2023 r., r. ExkarepunOypr, c. 82-87.
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MOJIEJIMPOBAHUE YCJIYT TIPOBAUJIEPA B YYEFHOM CETH JOCTYIIA HA BA3E
TEXHOIIOJIMT'OHA YpTUCHU Cuol'YTHU

B mpomecce o0ydeHHs CTYAEHTHI MOJNYYarOT 3HAYUTENBHBIA OOBEM TEOPETUUECKUX 3HAHMU II0
HAacTPOHKE CeTeBOro o0opymoBaHMsA. Bce 3Tu Teopermueckue 3HAHMA HE 3aKPEIUIAIOTCS 0O€3 BBIIOIHEHHS
MPAaKTHYECKUX PaboOT, Tak ke 0e3 MPaKTHIECKOTO OmbITa paboThl ¢ 00OPYJOBaHWEM IIAHC YCTPOWUTHCSA Ha
paboTy Ha Xopoliiee MpeanpusaTHe yMeHbIinaercss. YToosl pemuTh 3Ty npodnemy, B YpTUCU Cubl'YTU 6bin
CO3/1aH TEXHOIIOJIHUI'OH, I'I€ CTYIEHThl MOTYT IOJYYUTh MNPAKTHYECKHH OMIBIT paboThl ¢ 000OpyIOBaHUEM H
3aKpENHUTh TEOPETUUECKHUE 3HAHUS TIOTyYEHHbIC Ha JICKIHSIX.

TexHOMONMMIoH OpraHnM30BaH Ha Oaze cereBoro obopynoBanus kommanuii D-link u Cisco. B nanneiit
MOMEHT CTYACHTBI MOTYT paboTath ¢ kommyTaropamu Cisco 2960, mapmpytuzatopamu Cisco 2901, a Tak xe
kommyTtaropamu D-link DES-3628. Ha 6a3e 3toro oOopymoBaHHsI CTyAE€HTHI WHCTHTYTa MOTYT TIOIYYHTH
NpaKkTUYeCKUe OMbIT 0a30BOM HACTPOHKE KOMMYTAaTOpOB, HACTPOMKE CTAaTHUECKOW M ITUHAMHUYECKOH
Mapuipytusanuu, Hactpoiike VLAN mo mpotokony IEEE 802.1Q, nactpoiike kommyTaTtopoB depe3 Web-
uHTEepdEc, HCCIenOBaTh NPUHIMIIBI OPraHU3alMU arperupoBaHHBIX KaHAJIOB, HCCIENOBATh AT OPUTMEI
paboTsl KOMMyTaTOpOB Ha ocHOBE TpoTokoina STP, a Tak sxe momyants onbIT B HacTpoiike DHCP anmpecanmu| 1,
2].

Jiist Toro 4ro0bl CTYIEHTHI HOMy4anu 0ojiee PaCIIMPEHHbIN ONBIT B SKCIUTyaTalluy CETeH M MOoJTydaiu
MIPaKTHYECKUH OTBIT B HACTPOWKE YCIYT MpoBaiaepa pa3padboraHa yueOHas ceTh AocTyna Kk HTepHeT Ha Oaze
texHononurona YpTUCH Cubl'YTU.

Cerp  BbIIOJNIHGHA Ha 0a3e ONTHYECKUX KOMMYTaTOpoB Tperhero ypoBHs Cisco cepun 3550,
KoMMyTaTopax BToporo ypoBHs Cisco 2960 u mapmpyrtuzaropax Cisco 2901.

Kommytaroper Cisco cepun 3550 paOoTarOT Ha ypOBHE sijipa CETH, OCTPOSCHHOMN IO TPEXYpPOBHEBOM
uepapxuueckod mojenu. Ha kxomMmyraropax — HacTpoeHbl Takue yciayrdn kak [P-tenedonus, IP-TV,
MmuoroanpecHass pacceuika (Multicast) B pamkax gaHHOW paOOTHI OblIa HACTpPOEHA IS Tepefaddl BHUICO-
MIOTOKOB Ha HECKOJIBKO YCTPONCTB-IOMyYaTeseld OJHOBPEMEHHO. /(151 3TOro MCHOIb30BaJICS MHOTOaApPECHBIH
[P-agpec u mpou3BeseHBl COOTBETCTBYIOIIUE HACTPOHKH 0OopynoBaHus. Takum oOpa3oM, OBLIO JOCTUTHYTO
3¢ deKTUBHOE HCIIOIH30BAHUE CETEBBIX PECYPCOB M YMEHBIICHUE HArPY3KHU HA CETh, YTO MO3BOJIMIO YIYUIIUTh
Ka4yecTBO IepeAayd JaHHBIX M COKPAaTUTh BpeMs 3alepxku. Ha xkoMmyTraTopax ypoBHS AOCTyIa HacTpOCHa
¢yukius IGMP Snooping - 3TO TeXHOJIOTHs, KOTOpas IMO3BOJSET KOMMYTaTOpy coOuparth MH(OPMAIUIO O
MHOTO0/IPECHBIX TPYIIax B CETH M OTHPABIATH TpadUK TOJIBKO HA T€ MOPTHI, KOTOPBIC 3alpalldBaIOT 3Ty
rpynnoByto uHpopmanuo. C moMompio 3Toi GpyHKIMK OB OrpaHUYEH AOCTYI HEKOTOPHIX IOJIb30BaTENE K
MyJbTHKAcT Tpaduky. Tak ke 3Ta QyHKIMS NO3BOJIUT YMEHBLIUTH KOJIMYECTBO TpaduKka B CETH U yIyUIIUThH
npousBoauTenabHOCTs. [P-TV  opranu3oBaHHO Ha KOMIbIOTEpE C TMOMOIIbI0 mpuiokenus VLC —
MeauanpourpeiBatens. Kommnbiorep OyaeT BHIIONIHATH POJb CEPBEPA.

Ha wmapmpyrtuzaropax Cisco 2901 Hactpoena nuHammuueckass BGP wmapmpyTtusaunums, a Takke
nepepacnpeesicHue MapuipyToB Ui oOecniedeHus: Oojiee 3¢ ¢dexkTuBHOW paboThl cetH. Takke, s
oOecrieueHuss JIOCTyla K HMHTEpHETY, Obula HacTpoeHa TexHosiorus NAT, mo3Bosisiomias 4YacTHOM ceTH
NOJKITIOUaTbCs K HMHTEPHETY dYepe3 OIUH MM HECKONbKo myOnnmuHeix IP-agpecoB, mnpenocTaBieHHBIX
NpoBaiepoM. MapipyTH3aTOPHI BEITIONHSIOT POJIb BEIX0/IAa B MHTEPHET.

Paborta ¢ maHHBIM 00OpYyZOBaHHE IMO3BOJHT CTYJCHTAM HHCTHUTYTa IOJYYUTHh OMNBIT B HACTPOWKE
ONTHUYECKUX KOMMYTaTOpPOB M O3HAaKOMHUT CTYJICHTOB C pPa0OTOH KOMMYTaTopoB Ha BCEX YPOBHSX
TPEXypOBHEBOM Hepapxuueckol Monenu. Tak >xe YueOHas cerb pgoctyna K VHTEpHET MO3BOJIUT
MPOJIEMOHCTPUPOBATH PA0OTY MpOBaii/iepa, YTO B CBOIO OYEpe/Ib MO3BOJIUT MOJIYYUTh OIBIT B HACTPOWKE TAaKUX
yeiyr kak [P-TV, [P-tenedonnn n texnomoruu NAT.

Bce 3Tu mpakTudeckue HaBBIKM MOMOTYT CTYIEHTAM 3aKpElUTh TEOPETUYECKUE 3HAHMSA, NOTy4YEeHHBIE
Ha JIEKIMSX, a TaK )K€ TIOMOT'YT B JAJIbHEHIIIEM X Pa3BUTHU B 00J1aCTH MHOOKOMMYHUKAIIMOHHBIX TEXHOJIOTHA.

CIHCOK HCTOYHUKOB:

1. CereBble TEXHOJIOTUM BBICOKOCKOPOCTHON Tiepeiadn JaHHBIX: MeToIuuecKue yKa3aHus II0
BBINOJTHEHUIO JTabopaTopHbIx padoT / E. C. Tapacos. — Exarepun0ypr: YpTUCU Cu6l'YTH, 2021. — 58c.

2. ApXuTeKTypa H TpOrpaMMHOE OOecHeueHHe CEeTeBBIX HH(OKOMMYHHKAIMOHHBIX CHCTEM:
Meroauueckre yka3zaHus 10 BBIMOJHEHHUIO J1abopatopubix pador / E. C. Tapacos. — Ekarepunoypr: YpTHUCU
Cubl'YTH, 2021. — 104c.
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HCIIOJb30BAHUE MEKCETEBBIX 3KPAHOB VIS OBECIIEYEHW S 3AIIIUTHI
KOPIHHOPATUBHBIX CETEHU HA BA3E TEXHOIIOJIUT'OHA YpTUCHU Cuol'YTHU

KoprnopatuBHble ceTH, Kak NpaBWJIO, BKIIOYAIOT B ce0si MHOTHE YCTPOWCTBA, TakHe KaK: CEpBEpHI,
KOMMYTaTOpBI, MapLIpyTH3aTOPbl, KOMIBIOTEPbl U mpodee. IIpm 3TOM Kakgoe M3 ITHX YCTPOHCTB MOXKET
0Ka3aTbCsl YSA3BUMBIM ISl aTaK CO CTOPOHBI 3JI0YMBIIUIEHHUKOB, BUPYCOB M JPYTHMX BPEIOHOCHBIX MPOrpamMMm
[1].

MesxceTeBble KpaHbl SIBASIOTCS OZHUMH M3 HanOolee Ba)KHBIX M BOCTPEOOBAHHBIX CPEICTB 3aILUTHI
KOMIIBPIOTEPHBIX CeTell 0T BHEMHMX yrpo3. lloatomy wnmeer mecTto mnpobiema TOro, 4YTO CTYIEHTHI,
obOyuaronuecss B YpTUCH, He oOnagaroT onbiToM pabOTHl ¢ JAHHBIM THIIOM 00OpyJoBaHus. J[is penieHus
npobiemsl Ha Kadenape «HPOKOMMYHHKAIIMOHHBIX TEXHOJNOTMH W MOOWJIBHOH CBSI3W» pealn30BaH
TEXHOIIOJIUTOH, KOTOPBbIM IO3BOJSIET OCBOMTH HAaBBIKM 110 OOECIEYeHHIO O€30IacHOCTH CeTel u
MHQOPMAIIMOHHBIX CHCTEM.

Lenpio naHHOHM pabOTHI SBIAETCS HACTPOMKA 3AIUTHBIX (PyHKIMH Ha MeKceTeBhIX dkpaHax Cisco ASA
5505 u D-Link DFL-210 misa 3anuTsl KOpIOPaTHBHON CETH OT yrpo3 0e30macHOCTH Ha 0a3e TeXHOIIOJINUTOHA,
KOTOpbIE IOMOTYT CTYJICHTaM IIOJIy4YUTh COOTBETCTBYIOIINE NMPAKTHIECKHUE HABBIKK PA0OThI C 000PYI0BAHUEM.

TexHOMOIUIroH — 3TO CcHeUUalbHO OOOpYyJIOBaHHAs IUIOLIA/KA, T/€ CTYIAEHTHI MOTYT IPOBOJIUTH
NPaKTUYEeCKUEe pPabOTBl M 3KCIEPUMEHTH B 007acTH MH(POKOMMYHHMKALMOHHBIX TEXHOJIOTHH, BKIIOYAs
HanpaBneHne «OOecrneueHne WHPOPMAIMOHHONH 0e30macHOCTH». TEeXHOMONUTOH JaeT BO3MOXKHOCTh
oTpaboTaTh Ha NPAKTUKE MEXaHW3Mbl 3alllUThl CETH 0O€3 PHUCKOB MNPUYMHEHMs yiiepOa WHEPPACTPyKType
peanbHO KOMIIAHUH.

Ha 0a3e TexHomonurona Obljla CMOJEIMPOBaHA KOPIOPATUBHASA CETh, COCTOAIIAS M3 IJIaBHOTO oduca U
Tpéx punuanoB. B pamkax paboTsl ucmonb3yercst Tpu THna obopynoBanus: kommytaTopsl Cisco Catalyst 2950
u 2960, mexcereBsle okpanbl Cisco ASA 5505 u D-Link DFL-210 u paboune cTaHIyH.

Kommyratop Cisco Catalyst 2950 urpaet pons cetu UnTtepret. Cisco Catalyst 2960 ucnons3yrores amns
o0beaMHEHUS] PabOYMX CTaHIOMM B JIOKAIBHYIO CeTh A1 OOMEHa [aHHBIMM M OpraHHM3aluH
JeMuwInTapu3oBaHHo 30HBI (DMZ). Pa3memienne KOMMYTaTOpOB MO3BOJISIET IOBBICUTH IPOIYCKHYIO
CHOCOOHOCTh CETH W CHHM3HMTh HArpy3Ky € MEXKCETEBBIX JKpPaHOB, KOTOpBIC SBISIFOTCA KJIIOYEBBIM THIIOM
o0opymoBaHUs B paMKax pabOTHL.

MeskceTeBble DKpaHbl HACTPAWBAIOTCS B COOTBETCTBUM C 33JaHHBIMU TOJIUTHKAMH 0E€30MAaCHOCTH depes
rpaduyeckuii (DFL-210) u komanaueiil uarepdeiic (ASA 5505). YcrpoiicTBa B KaxkIoM odurce 00ecneurnBaroT
KOHTPOJIb HaJl Iepeiadell CEeTEeBBIX MMAKETOB MEXXIY BHYTPEHHE! 3aIlMIIEHHON CEThIO M BHEIIHEI Ha OCHOBaHUH
3aJaHHBIX IOJIMTHK O€30MacHOCTH B MNpaBWiIax JocTyna. Bce MexcereBble 3KpaHbl BBIIOIHAIOT (YHKIUH
DHCP-cepepa u DNS-cepepa, a Takke HCIOJB3YyeTCsS AJIs MapIIPyTU3alMd M MOHHUTOpUHTa Tpaduka B
pekuMe peasbHOro BpemeHu. [y Ge3omacHOi cBs3u B rio0anbHOM ceT Mexny opucamu HactpoeHbl VPN-
TyHHENH 10 Tpotokony [Psec ¢ mcmonb3oBanmem obmux kmoueil. B DFL-210 mactpoen PPTP-cepeep mis
MOJKITIOYEHNS yAAJICHHOTO I0Jb30BaTelsl K KopropaTuBHOM cetu mpotokomy PPTP. Taxxkxe B DFL-210
HACTpOeHbl (YHKIUH: aBTOPH3AIMU TOJNb30BaTeleld s JOCTyna K ceTh WHTepHeT ¢ HCIoib30BaHUEM
JIOKaJbHOM 0Oa3bl maHHbIX; 3amuTel OT atak WinNuke n SYN-flood; orpanudeHusi monochl NpoOIyCKaHHS
Tpaduka B 3aBHCUMOCTH OT €ro THUIA, MPOTOKOJA, WCTOYHWKA W Ha3HAYCHUs; OJIOKHPOBKA PECYpPCOB IO
URL-agpecam.

Ha pabounx cranumsax pasBepHyTsl FTP u  SMTP-cepBepbl, KOTOpble IOMEIIEHH B
JEeMUJIMTAPU30BaHHYIO 30HY [JIs1 OoOecredeHusl JAOMOJIHUTENbHOM Oe3omacHocTH. Ha MexceTeBBIX 3KpaHa
HAacTPOEHbI MpaBWia JOCTyNa sl JOCTyna K cepBepaM, Haxojadmumcss B DMZ, JoKadbHBIX W BHEILIHUX
MOJIb30BATENEH.

Bce mepeuncneHHple HACTPOEHHBIE CIOCOOBI 3aIIWTHI TMOBBIIAIOT 0€30MaCHOCTh M 3PQPEKTHBHOCTH
paboThl KOpHOpaTUBHON ceTH. [loNydeHHBIH OMBIT MO3BOJHT CTYJICHTaM Ha 0a3e TEXHOIOJIWIOHA OCBOUTH
HaBBIKU pabOThI C MEXKCETEBBIMH SKpaHaMHU U OTIEPATUBHO CIIPABISATHCS C TipobieMamMu 0€30MacCHOCTH CeTel B
Oymyiem.

CIMCOK UCTOYHUKOB!

1. 3ammra KOpIopatuBHOW WHpOpManuu [DnekTpoHHBIH pecypc] // Pexum nocryma:
https://integrus.ru/blog/it-decisions/zashhita-korporativnoj-informatsii.html (/lata oopamienns: 19.04.2023).
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Tamkunos U.B., rp. UT-916
Hayunblii pykoBoautesb: bynsuinnna H.B.

YMHBII IOM: TEXHOJIOTYUM U ITEPCIIEKTUBBI PA3BUTHS

VYMHBII IOM — 3TO OM, B KOTOPOM HCIIOJIb3YIOTCSI pa3iIW4Hble TEXHOJIOIMU AJSl aBTOMATH3alUUd U
YIPOLICHHUS KU3HU ero oouraresneid. B maHHOM J0KJIaae Mbl pacCCMOTPUM TEXHOJIOTHH, KOTOPBIE HCIOIb3YIOTCS
B YMHBIX JIOMaX, U IIEPCIIEKTUBEI X Pa3BUTHUSI.

OcHOBHBIE TEXHOJIOTUH YMHOTO AOMa

1) Harepuer Bemieit (IoT) — D10 omHa M3 KIIFOUEBBIX TEXHOJOTHIN, UCIIONB3YEMBIX B YMHBIX goMax. C
nomouipto loT-TexHONMorMii pasnuuHble yCTPOHCTBA MOTYT OBITh TOAKIIOYEHBI K ceTh HHTepHeT H
0OMEHHBATHCS JAaHHBIMH MEXAy cOO0OH. DTO IO3BOJNSET YNPABIATH PA3IMYHBIMHM YCTPOICTBAaMH B JIOME C
MIOMOLIBI0 CMapT(OHA WK APYTOr0 YCTPOHUCTBA.

2) l'onocossie momormHuku — Takue kak, Siri, Alexa, Google Assistant Takxe IUPOKO UCIIOIB3YOTCS B
YMHBIX 1oMaxX. OHU TO3BOJISIOT YNPaBJATh YCTPOHCTBAMH M CHCTEMaMH JIOMa TOJIOCOM, YTO JieflaeT ux Ooree
yAOOHBIMHU B HCIIOJIb30BaHMU.

3) ABTomaruzanus yMHOro foMa - OHa MO3BOJSET HACTPOUTH Pa3IUYHbIE CLIEHAPUU Ui YIPaBIECHUS
ycTpoiicTBaMu B foMe. Hanpumep, MOXXHO HACTPOUTh CUCTEMY aBTOMAaTHYECKOTO BKIIIOUEHHUS CBETA MPHU BXOJE
B KOMHATy WJIM aBTOMaTHYECKOTO BBIKJIIOUCHNS KOHAUIMOHEPA, €CJIM HUKOTO HET JIoMa U TOMY IO100HOE.

4) YMHBIE YCTpOWCTBa — OTO YMHbIC NAaTYMKH [ABHKECHHUS, YMHBII 3aMOK, YMHBIE PO3ETKH TaKXKe
SBJISIFOTCSI KITFOYEBBIMH DJIEMEHTaMH YMHOTO IoMa. OHU 0OBIYHO TOAKIIOUAIOTCS K ceTH MIHTEpHET U O3BOJISIOT
YIPaBIATh Pa3IMYHBIMU (PYHKIMAMH I0OMa ¢ IOMOIIBIO CMapT(hoHa MK IPyroro yCTpoNCTBa.

ITepcniekTHBBI pa3BUTHS TEXHOJIOTUH YMHOTO JI0Ma

1) Pazsutue loT - loT-TexHONOrMM TPOAOIKAT Pa3BUBATHCS, M OTO NPHUBEACT K Ooiee MHUPOKOMY
WCIOJB30BAHMIO YCTPOMCTB, MOMAKIIOYEHHBIX K ceTh HTepHeT, B yMHBIX Aomax. Hampumep, Mbl MOxeM
YBHUIIETh YMHbIE IPHOOPHI, KOTOPBIE CaMH YIPABIISIOT CBOCH paboTON M MOAKIIIOYAIOTCS K APYTUM yCTpOMCTBaM
B JIOME, YTOOBI ONITUMHU3UPOBATh UX PadoTYy.

2) Pa3BuTHe U ynydlleHHE TOJOCOBBIX IIOMOIIHUKOB - [0ONOCOBBIE MOMOIIHUKHA Takxke OyayT
NPOJOJIKaTh pa3BuBaTbcad M yimyumarbes. OHu OymyT oOnagath OoJblieil TOYHOCTBIO B paclio3HABaHUH
TOJIOCOBBIX KOMaHJI, a TAK)KE CMOTYT YIIPABJIATH OOJBIINM KOJMYECTBOM YCTPOMCTB U CUCTEM B JIOME.

3) PasButne u pacmmpenne ¢QyHKIMOHana apTomaTH3anuud - CHCTeMbl aBTOMAaTU3alMU OyIayT
NPOJOJKATh Pa3BUBATHCA, U MBI MOKEM OXXUAATh OOJBLIETO KOJIMYECTBA BO3MOXXHOCTEH AJISL yHpaBIICHUS
YCTPOHCTBAMHU U CHUCTEMaMM JIoMa. MBI MOXKEM OXKHIATh OOJBIIETO KOJHMYECTBA HACTPAUBACMBIX CLICHAPUEB,
0oJiee TOYHBIX HACTPOEK | YIPABJICHHUS, a TaKKe 00Jiee MHTEUIEKTyallbHOM aBTOMAaTH3aIIlH.

4) Pa3BuTHEe YMHBIX YCTPOHCTB - YMHBIE YCTpOMCTBa Takke OymIyT MpOAODKaTh pa3BuBarhes. OHHU
OyayT oOnagare OoJsiee TOUHBIMH JaTYMKaMHU M BO3MOKHOCTBIO YIIPaBJICHHUS OOJNBIINM KOJTMYECTBOM YCTPOMCTB.
Mpbl MOXXEM OXuAaTh OOJIBIIErO KOJMYECTBa YMHBIX YCTPOMCTB, KOTOpble OyayT paboTaTh BMecTe, YTOOBI
00eCTeunTh ONTHMAIBHYIO Pa0OTy CHCTEM JO0MA.

[1nrockl 1 MMHYCBHI yMHBIX JOMOB

1) Ilmrocel:  YMHBIM oM obecrieunBaeT Oonee yaoOHbIM W 3(dexkTuBHBI crnocod ynpasieHHs
ycTpoiictBaMu M cucteMamu goma. OH MOXET YIydIIuTh O€30MacHOCTb JI0Ma C IMOMOIIBI0 YMHBIX KaMmep,
JATYUKOB JABIDKEHUS U YMHBIX 3aMKOB, a TaKKe YIYyYIIUTh SKOHOMHIO PECYPCOB, TAKMX KaK SJIEKTPOIHEPTHUsS U
BOJIa, C IOMOIIBIO aBTOMATH3aIMU YIIPABIECHHUS SHEPTronoTpeOieHMEM U YMHBIX YCTPONCTB.

2) MuHychl: YMHBIN oM TpeOyeT OONbIINX HAYabHBIX HHBECTHIIMH B YMHBIE YCTPOWCTBA M CHCTEMBI,
YTO MOXKET OBITh JOPOTO Uil HEKOTOPBIX JIIOCH. YMHBIH JOM MOXET OBITh OoJiee YS3BUMBIM K HapyLICHUSIM
KOH(UIECHIINATIbHOCTH IaHHBIX.

Taxkum 00pa3oM, yMHBIH IOM — 3TO TE€XHOJIOTMYECKHH MPOPHIB, KOTOPHIM H3MEHHUT CIIOCO0, KOTOPBIM
MBI YIIPaBJsieM HauM AoMoM. loT-TexHomoruu, ronocoBbie MOMOIIHUKH, aBTOMATH3aIUs M YMHBIE YCTpOIicTBa
TO3BOJISIIOT o0ecneuuTh Ooliee YmOOHBIM W 3((EKTUBHBIA CIMOCOO YIIpaBIEeHUS YCTPOHCTBAMH M CHUCTEMaMU
JI0Ma, YIy4LIUTh 0€30MacCHOCTh ¥ 3KOHOMHUIO PECYPCOB.

PazButne ymHBIX OOMOB OymeT NPOMOIHKATHCS, W MBI MOXKEM OXHAATh OOJNBIIEr0 KOJMYECTBA
BO3MOXKHOCTEH M HOBBIX TEXHOJIOTHH. YMHBIA JIOM CTaHET BCe 0oJjiee MOCTYIHBIM W OOBIICHHBIM IS JIFOIEH,
KOTOPBIE 3aXOTAT YAYUIIUTH CBOM 00pa3 >KU3HU U KOM(OPTHOCTH CBOETO JI0Ma.

CrrcoK NCTOYHHKOB:
1. "YMHBINA 10M" - BO3MOKHOCTH M MEPCIEKTUBBI Pa3BUTUS [DIEKTPOHHBIA pecypc]. — Pexum nocryna:
https://real-trac.com/ru/company/blog/umnyj dom/ (/lara obpamenus 20.04.2023)
2. IlepcriekTUBBl pa3BUTHS TEeXHOJNOTUM "YMHBEIN moM" [DieKTpoHHBIH pecypc]. — Pexum moctyma:
https://bcoreanda.com/ShowArticle.aspx?ID=8634 ([lara o6pamenus 20.04.2023)
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JlorunoB A.U., rp. UT-9206
Hayunbiii pykoBoauresb: byasuiauna H.B.

S3HAYEHHME NEHTPOB OBPABOTKH JAHHBIX B COBPEMEHHBIX YCJIOBUAX IJISA
HNPEJOCTABJIEHUS KOHTEHTA

Hara-tieaTp wnum 1eHTp XpaHeHwss u  oOpabotkm maHHbix (HOJ/LIXOHd) - 910
CHEeLMATU3UPOBAHHOE 3/JaHKUE Ul Pa3MELIeHUs (XOCTUHIA) CEPBEPHOIO U CETEBOro 000OpYy/IOBAHUSA U
MOJKJIIOUYEHUs] a0OHEHTOB K KaHanaMm cetu MHTepHer.

Hara-ientp ucnonuser GyHKIuu 00pabOTKU, XpaHEHHUS U PacIpOCTpaHeHUS MHPOPMALIUH, KaK
IPaBUJIO, B UHTEpecax KOPHOPATUBHBIX KJIMEHTOB.

OH opHUeHTHPOBAH Ha pelieHne OM3Hec-3aa4 MyTeM MPEI0CTaBICHUS HHPOPMAITMOHHBIX YCIIYT.

KoHconuaanus BBIUUCINTENBHBIX PECYpCcOB U CpeacTB XpaHeHus AaHHblXx B 11O/l mosBosser
COKpaTHThb COBOKYIHYIO CTOMMOCTh BnaaeHusi IT-uHdpacTpykTypoii 3a c4eT BO3MOKHOCTH
3¢ (EeKTUBHOIO UCMOIb30BaHUS TEXHUUECKUX CPEACTB, HApUMEp, MepepaclpesieeHusl Harpy3ok, a
TaKXe 3a CUET COKpAILEHHs pacX0/I0B HA aIMUHICTPHPOBAHUE.

JlaTta-1ieHTpbl OOBIYHO PACHOJIOKEHBI B Ipeesax WM B HENOCPEACTBEHHOM OJIM30CTH OT y3I1a
CBSI3U WJIM TOYKU MPHUCYTCTBHS KAKOTO-TUOO OJHOTO WJIM HECKOJIBKUX ONepaTopoB cBs3H. OCHOBHBIM
KpUTEpPHEM OLIEHKHM KadecTBa pabOThl JHOOOT0 JaTa-LIEHTpa SBJSIETCS BpeMs JOCTYIHOCTH cepBepa
(arrraiim).

HO/I-b1 3TO BKIOYAET B ce0s KOMMYTAI[MIOHHOE 000pyn0oBaHMe, a HH(pOpMaIus ¢ 00BEKTOB
IPOMBINUIEHHOCTH nocTtymnaeT B LIO/I-b1.

CocraB 11eHTpoB 00pa0OTKM JaHHBIX MOApa3enseTcs

-uH(QOPMAIIMOHHYI0 WHPPACTPYKTYpY, BKIIOYAIONICH B ceOs cepBepHOE OOOpYyIOBaHUE W
oOecrneunBaroIIell OCHOBHbIE (PYHKIIMH JaTa-lIeHTpa — 00paboTKy U XpaHeHHue HH(GOpMaInu;

-TeJIEKOMMYHUKAITMOHHYI0 HH(PaACTpyKTypy, oOecreunBaioneldl B3auMOCBsI3b JIEMEHTOB JlaTa-
LIEHTpa, a TAKXKe Mepelady JaHHBIX MEX]y JaTa-IeHTPOM U [10JIb30BaTEIsIMH;

-WHXXECHEpPHYI0  HH(ppacTpykTypy, oOecrnedynBammeil HopMalbHOEe  (YHKIMOHHPOBAHUE
OCHOBHBIX CHCTEM JlaTa-1IeHTpA.

LlenTpsl 00paOOTKM JAHHBIX MOKHO KJIACCH(PHIIMPOBATH MO PA3IIMIHBIM KPUTEPHUSIM:

-110 COOTBETCTBUIO TPEOOBAHUSIM CTAaH/IAPTOB,;

-TI0 pa3mepy;

-110 MpeIHa3HAYEeHUH.

KommyHMKanmm gata-meHTpa Jaimie BCcero 0asupyroTcs Ha CETSIX C MCIOIb30BAaHUEM MPOTOKOIIA
IP [1].

JlaTa-1IeHTp COAEPIKUT HECKOIBKO POYTEPOB U CBUTYEH, KOTOPHIE YIIPABISIOT TPAQUKOM MEXTY
CepBEpPaMHU U «BHEIIHUM MUPOM).

Jlsist HaZIeXKHOCTH 1aTa-IEHTP WHOT/AA MOIKIIIOYEH K MHTEPHETY C IIOMOIIBI0 MHOXKECTBA PAa3HBIX
BHEIIIHUX KaHAJIOB OT Pa3HbIX MPOBaNIEPOB.

Hekoropeie cepBepbl B Aara-LEHTpe CiyXkaT JUisi padoThl 0a30BbIX MHTEPHET- M HHTPAHET-
ClIy’k0, KOTOpbIE HCIOJB3YIOTCS BHYTPHU OpraHM3alliu: MOYTOBBIE cepBepa, MpOKcH-cepBepa, DNS-
cepBepa M T. 1.

CereBolf ypoBeHb 0€30MaCHOCTU MOJEPKUBAIOT MeXceTeBble 3KpaHbl, VPN-mumo3sl, IDS-
CHCTEMBI U T. JI.

Taxoke UCTIONB3YIOTCS CUCTEMBI MOHUTOPUHTA TpahuKa U HEKOTOPBIX MPUIIOKEHUH.

Cnucok MCTOYHHUKOB:
1. JokyuaeB B.A., Kanbda A.A., MaknaukoBa B.B Apxutektypa LeHTpOB 00pabOTKH JaHHbBIX.
M.: T'opstuas JInaus Tenexom.2020.420¢c[ DneKTpOHHBII pecypc].Pexum JIOCTyTa:
https://www.techbook.ru/book.php?id_book=1132 (/lata oOpamenus 17.04.2023)
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Xoawk B.A., rp. UT-920
Hayunbiii pykoBoauresb: byabuinuna H.B.

COBPEMEHHBIE TEXHOJIOT'M TEXHOJTOI'MYECKHUX JIOKAJIBHBIX
BBIYMCJHUTEJIBHBIX CETEA

TexHonornueckue JokaiabHble BbluuciaurenbHble cetu (TJIBC) sdBnsrorcs HeoTbeMieMoin
4acTbI0 AaBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABJICHHS TEXHOIOIMYECKMMH ITPOLIECCAMHU.

CoBpemennble TexHosiornn TJIBC mO3BOJISAIOT peaan3oOBBIBATH CIIOKHBIE TEXHOJOTHYECKHE
HPOLIECCH] C BBICOKON TOYHOCTBIO U 3PPEKTUBHOCTHIO.

Opnoli u3 kmodeBbix ocoOeHHocTel coBpeMeHHbIX TJIBC sBiseTcs BO3MOKHOCTh MHTErPAalluU
Pas3INYHBIX YCTPOHCTB U 00OPYJOBAaHUS B €AUHYIO BEIUMCIUTEIBHYIO CETh.

s obecriedeHHst BBICOKOW HaaekHOCTH W OezomacHoctd B pabore TJIBC mpumenstorcs
CHelMalbHble TEXHOJOTMU M IPOTOKOJIBI, a TAaKXKe YCTpoicTBa 0€30IaCHOCTH Ha OCHOBE CHCTEM
0€30I1aCHOCTH.

Cospemennbie TJIBC mno3BoisitOT peanu3oBbiBaTh KoHUenuuio «MHTepHeTa Bemiein» B
IIPOU3BOJCTBEHHBIX IIPOLECCAX, YTO IO3BOJIAECT 3HAYMTENIBHO IIOBBICUTH YPOBEHb aBTOMATU3alUU U
3(PEeKTUBHOCTH TPOU3BOICTBA.

OpHuM w3 KITOYeBBIX HampasieHui pasButus TJIBC sBisercs MCnoib30BaHHE OOJAYHBIX
TEXHOJIOTHH, 4TO MO3BOJISIET YIIPOCTUTh MHTEIPALUIO PA3JIMYHBIX YCTPOMCTB M CHHU3UTH 3aTpaThl Ha
HOJEPKKY U 00CIIy’)KMBaHUE UH(PACTPYKTYPHI.

Copemennbie TJIBC Takke NIperoCTaBiIsAIOT BO3MOXHOCTb YAAJEHHOIO MOHUTOPUHIA U
YIPaBJICHUS TEXHOJIOTMYECKMMH IPOLECCAMH, YTO IIO3BOJIIET 3HAYMTENIBHO IIOBBICHUTH YPOBEHBb
KOHTPOJISI X yIIPaBJIEHUS IPOU3BOACTBOM.

Baxxubim acniektom coBpemeHHBIX TJIBC siBiisseTcss mx THOKOCTh M MacIITaOMPyeMOCTh, YTO
HO3BOJISIET JIETKO alalTUPOBATh CUCTEMY I10J U3MEHSIOIIUECS YCIOBUS MPOU3BOJCTBA U JOOABIIAThH
HOBOE 000pYZOBAaHUE B CETh.

CeroaHs cyliecTByeT MHOXECTBO KOMIIAHMH, KOTOpbIE 3aHMMAOTCSl pa3pabOTKOM, OCBOGHHEM
COBPEMEHHBIX TEXHOJIOTUH U pa3zpaboTkoil ooopynosanus JIBC. BaxHyo poib B pa3BUTUU CETEBBIX
TexHojoruii B Poccum urparor opranuzaunuu: PoccuiicKuil HayyHO-HCCIIEIOBATEIbCKUM HHCTUTYT
passurtus obmecTBeHHBIX cerell (POCHUNPOC), Russian Institute for Public Networks, RIPN, Qtech,
«Pycwrenerex», Eltex ,Elsicom, HATEKC u T.n. ACCOPTMMEHT MOCTaBISEMOro OOOPYIOBaHUS Y
HEKOTOPBIX ITPOM3BOAMUTENIEH BEChMA IIMPOK, a Y APYIMX Noka ckpoMmHblid. Ho mpouecc nomen. 1 B
CKOpOM BpeMeHHu Poccuiickue ceTu mocTeNeHHO HauHYyT UCII0Ib30BaTh OTEUECTBEHHOE 000y 10BaHHE.

Tax kak coBpemeHHble TexHONOrMH TJIBC sABASAIOTCS BaXKHBIM HHCTPYMEHTOM JUISI IOBBIILICHUS
3(Q(GEKTUBHOCTH TPOU3BOACTBA, YIyUIIEHHs KadyecTBa MPONYKIMM U CHIDKEHUS 3aTpaT Ha
IIPOU3BOJICTBO.

Cnucok UCTOYHUKOB
1.CeteBbie TexHosmoruu. OOmmMe cBenaeHUs. [DIeKTpoHHBINM pecypc]. Pexum nocrymna:
http://www.lantester.ru/networkteh/common/what-is-networkteh.html/
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CEKIIUA «ODUH/IOCODPCKHUHE IHIPOBJIEMbI B COBPEMEHHOM
MHUPE)

Knanos K.A., rp. UTE-230
Hayunbiii pykoBoaures: EBnakosa JI.H.

KAK ®NJIOCOPUA IIOMOI'AET COBPEMEHHOMY YEJIOBEKY?

Lenpto nanHOM paboThl sABHsieTcs paccMoTpenuecdep, rae ¢unocodus mnomoraer
COBPEMEHHOMY YEJIOBEKY.

@unocodust yYUT KPUTUYECKOMY MBIIIICHUIO, TIOMOTasi HaM aHAJIU3UPOBaTh apryMEHTHl U
3ajjaBaTh BONPOCHL. TepMHH «MBbIIIJIEHHE» Bcerza Obul (PUIOCOPCKUM IOHATHEM, a HCTOPUS
¢miocopunn — 3TO HCTOPHS UYEIOBEYECKOH MBICIH. OpHEHTAlMs Ha pa3BUTHE KPUTHYECKOTO
MBILIUIEHHUS] JTUYHOCTH CTajla OAHMM M3 AaKTUBHO DPAa3BUBAIOIIMXCS HalpaBieHUH pepopMHUpOBaHUS
CUCTEMBI COBpEMEHHOT0 oOpa3zoBanusi| 1].

dunocodust obecrieunBaeT OCHOBY JUIsl IPUHATHUS STHUECKUX PELICHUH, TOHUMAs IPUHIHIIBI 1
UX MPUMEHEHHUE B PA3IMYHBIX KOHTEKCTaX. Takue TeopHuH, KaK KOHCEKBEHIIMAIN3M, JICOHTOJIOTHS U
9THKa J00pOJeTeNH, YKa3blBalOT HaM, Kak JEHCTBOBATh B Pa3jIMUYHBIX CUTYyalUsAX, [OMOras Ham
pemaTh 3TUYecKrue MpoOIeMbl B JHYHBIX U MPOPECCHOHATBHBIX YCIOBUAX. ONpPENeNstoTcs 4eThIpe
TUIIA STUYECKUX TEOPHUH, OCHOBAaHHbIC Ha Pa3JIMYHOM I[OHMMAHUU MOPAJIBHOTO MCTOYHMKA:
HaTYpPaJIUCTUYECKUE, COLMOJOTUYECKHE, aHTPOIOJOTMYECKUE M  CBEPXHATYypATUCTHUECKUE[2].
OCHOBHBIE 3THUYECKHE TEOPUU BKIIHOYAIOT ATUKY JI0JITa, ITUKY 100POJETENN U 3TUKY LIEHHOCTEH.

@unocodust crrocoOCTBYET IMYHOCTHOMY POCTY TIOCPECTBOM CaMOAHAJIH3a M MOCTAaHOBKH 10T
COMHEHHE NPEANOI0KEHUH. DTO MOMOraeT JIFoIM ONpeAeIUTh 00JIacTH AJIs yIydlleHus u paboTaTh
HaJ TeM, YTOOBI CTaTh JyYIIMMU BepcusMu cammx cebs. Kpome Ttoro, ¢umocodus pacmmpser
CO3HAHUE YEJIOBEKA, paclIUpss €ro Kpyro3op U pa3BHBas HABBIKM KPUTHUYECKOI'O MBIIUICHUS, YTO
IPUBOJUT K O0Jiee caMOOBITHOW JTMYHOCTH.

@dunocodust OKa3bIBACT BIUSHUE Ha MOJUTHYECKHH JUCKypC M HCCIEIyeT BOIMPOCHI,
CBSI3aHHBIC C YIPABJICHHEM, CIIPABEUIMBOCTHIO M BiacThio. [loHMMaHME Pa3iIWYHBIX MOJUTHYECKHX
U/IC0JIOTUH, TaKUX Kak JuOepanu3M, KOHCEpBAaTH3M M COLMAIM3M, OCHOBAaHO Ha (MIOCO(CKUX
npuHimnax|3,4].

@dunocodust MoMoraeT MOHATh HPUPOAY 3HAHMA W HayuHbld Meroxa. JlebaTel Mexny
¢dmrocodamu ¥ y4EHBIMH MOTYT TIOMOYB PACHIMPHUTH IIOHMMaHUE HAYYHOTO MpoIecca U OTPaHUICHUI
Hay4HbIX 3HaHUH. Punocodust n Hayka 0Oe CTPEMSTCS MOHATh MUD.

@unocodust — BaXHBI MHCTPYMEHT Uil Pa3BUTHSA B pPa3HBIX cdepax KHU3HH: KPUTHIECKOE
MBILIIEHHE, THKA, JUYHOCTHBIM POCT, MOHMMAaHUE CMBICIA XHU3HH, MOJUTHKA W Hayka. braromaps
¢mrocodpun MBI TOTy4YaeM CHCTEMATHUYECKHH MOIXOJ K TIOHMMAaHHWIO MHUpA, Pa3BUBAEM HABBIKH
aHanmu3a MH(GOpMaIK, IPUHATHS 000CHOBAHHBIX PELICHUH U JIMYHOTO POCTA.

CnMcok UCTOYHUKOB:
1. Koponera A.B. «®Dumocodpckne acmekTbl KPUTUUYECKOTO MBIIUICHUS». Pexum

nocryma: https://cyberleninka.ru/article/n/filosofskie-aspekty-kriticheskogo-myshleniya

2. «llonsarue 3TUKHU B dunocopum». Pexnm
nocryma: https://zaochnik.com/spravochnik/filosofija/problemy-filosofii/etika-v-filosofii/

3. Hpa BacunseBa«Ponr ®umocopuu B CTAaHOBICHHH W Pa3BUTHUU JUYHOCTH». Pexum
noctyna:https://studref.com/645571/politologiva/politika_filosofiya

4. Cymep E.B. «BsaumocBs3p  ¢unocopun ¢ pa3BuTHeM  Hayku».  Pexum
noctyna:https://cyberleninka.ru/article/n/vzaimosvyaz-filosofii-s-razvitiem-nauki
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Aymes U.M., rp. UTE-236
Hayunbiii pykoBoaureb: EBnakosa JI.H.

IMPOBJIEMA JIMYHOCTHU B ®NJIOCOPUUN COKPATA

L{enbto naHHO pabOTHI ABISETCS aHAU3 MOHUMaHUs TUYHOCTH B Quiiocodun Cokpara.

B uentpe ¢unocodckux muTepecoB Cokpara crosjia mpoOiiemMa 4YeloBeKa WM cyObekTa. B
OTIIMYHME OT MATepPUAIUCTOB, MpeAmecTBoBaBIIMX COKpaTy, HMCKaBIIMX OTBEThl Ha Kacarolluecs
YeJIOBEKa BOIPOCHI, MPEUMYIIIECTBEHHO, B OTHOIICHUHU K MIPUPOJIE U MPU3BIBABIIMX "MPUCTYIINBATHCS
Kk npupozae", CokpaToM MNOJYEPKUBAIOCh 3HAYEHHE COBECTHM Kak '"BHYTpEeHHEro roJioca",
rapaHTUPYIOLIEr0 MOCTHXEHUE IMOUIMHHOM HCTHHBI. COKpaT B JUCKyCCHSX M Oecelax OCHOBHOE
BHHMaHHE oOpalai Ha o3HaHue goopoaerenu [1].

OcHoBHbIMU JT0OponeTensiMu 110 COKpaTy CUYHTAINCh CACPKAHHOCTH (YKPOIICHHE CTPACTEi),
MY>XECTBO (MPEOJOJECHUE ONACHOCTEH) H CHpPaBEMIIMBOCTh (COOMIOCHHE OO0XECTBEHHBIX |
YeJOBEYECKHX 3aKOHOB). YenmoBek mpuoOperaer STH A0OpOJETeNr B pe3yiabTare MO3HAHUSA U
CaMOIIO3HAHUSI.

[To Cokpary, 4enoBeKk B MpHUHIWIE ObLT OBl JUINCH 3HAHWS W pa3yma, €Ciu Obl B HEM
OTCyTCTBOBaJla OeccMepTHas nayma. MmeHHO Omaronmapsi el 4elloBeK CIOCOOEH MpuoOIaThes K
00XKECTBEHHOMY 3HAHUIO, TaK Kak MoJ00HOe mo3HaeTcs noao0HbsM. [Jyma mo Cokpary, Kpome TOro,
ABIISCTCS XpAaHUTEIbHULIEH TPUOOPETEHHBIX €10 3HAHUI, MOTYYSHHBIX B MOCTOSIHHBIX CTPAHCTBUSX B
TOM U 3TOM MHUpE, YEJIIOBEUECKOE MO3HAHUE SBJISACTCS BOCTIOMHUHAHUEM JYIIN O MPEKHUX MOTyICHHBIX
3HaHUSX [2].

Mepoii Bcex Bemeit mo Cokpaty sIBJSETCS HE 4eloBeK, a 6or. [loaToMy 3akimouaeTcss HCTUHHBIN
IyTh YEJIOBEUECKOTO IMO3HAHUS B MOHMMAaHUU O0KECTBEHHOH MYJIPOCTH, YIpPaBISIOLIEH BceMHU
nenaMu. B koHeuHoM cuete, Mepoll Bemiell no CokpaTy OKa3bIBaeTcs YeJOBEK, HO MMEETCSl B BUIY
JTaKe HE CKOJIKO JIMYHOCTD, a JIUIIb Pa3yM U 3HAHUE YeloBeKa (MOHMMaHHUE YeJIOBEKa KaK MBICIISIIEro
cyuiectBa). Beicium mposiBieHneM 3a00Thl 6ora o momsx no Cokpary sBIsSeTcs HaJelIeHHE HX
JUYHOCTBIO U Pa3yMHOCTHIO. TOJBKO pa3yMm MOXKET JaTh 0011e00s3aTeIbHOE BBICIIEE HAYAJIO, U 3HAS,
YTO TaKoe 0Jaro/ieTenb, YeIIOBEK MOXKET CTaTh "0maropogasiM” [2].

CHOucoK UCTOYHUKOB:

l. JInunocth yenoBeka B monuMmanuu Cokpara / studwood.net - [DnekTpoHHbIN pecyp] -
https://studwood.net/907425/tilosofiya/lichnost cheloveka ponimanii_sokrata
2. I'ypeBnu II.C. OchnoBbl ¢unocopun. YuebHoe mnocobue. - M.: H3garenbcTBo

"IIpocnext", 2013. - C.36.
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Hayunbiii pykoBoaureb: EBnakosa JI.H.

ITPABO B ®NJIOCOPUUN KAHTA

Nmvmvanyun Kanr (1724-1804) — mpodeccop KenurcOeprckoro yHuUBEpCHUTETa, OCHOBATEIb
HEMEIKOH Kiaccuueckoi ¢puiaocopuu, IpaBoBOil MbICIUTENH d110XH [IpocBemieHus, 0CHOBOTIOIOKHUK
TEOpHUU MPABOBOI0 FOCYAAPCTBA, ABTOP MPOEKTA YCTAaHOBJICHUS BEUHOTO MUPa MEXIy TOCy1apcTBamMH,
OocHOBaTeNb KpuTuyeckon ¢uiocoduu. CBoe yueHHe o mpaBe B OCHOBHOM OH HM3JIOXKWI B paboTax:
«OcHoBbel MeTadu3uku HpaBcTBeHHOCTH» (1785); «Kputnka mpaktudeckoro pazyma» (1788); «K
BeuHoMy wmupy» (1795) u «Meradusuka HpaBoB B 1BYyX yacTsax» (1797), rme oH ¢ mo3unuid
«MPAKTUYECKOTO pazyMay JaeT palMOHaIMCTHYECKOe 00OCHOBAHUE YUEHHUSI O TIPaBe U TOCYIapCTBE.

Ha npaBoBbie n nonutndeckue B3rsiasl KanTta 6onbloe BIMsSHUE OKa3aiu HeH (PpaHIly3CKuX
npocBeruteneir — JX.-XK. Pycco, I.-JI. Monteckbe u ap. Kant xopormio pa3zdupaincs u B paborax
panroHanucToB (Takux kak — b. Criuno3sa, P. JlexapT) u npexncraBureneit amnupusma ([x. bepxin, 1.
FOm, JIx. JIokk). Bonee Toro, umenno B 3aciyry Kanra craBaT TOT (akrt, 4To €My yJajloch BBIBECTH
¢miocopuio U3 Tynuka, B KOTOPBIH OHA 3alllla B CHOPE MEXIY PAlMOHAIUCTAMU M SMITUPUKAMHU.
Bwmecte ¢ Tem KanTom noasepriocs xKecTkol kputuke ydyenue M.I'. @uxre: «...3asBiA10, 4TO CUUTAIO
Haykoyuenune ®uxre coBEpIIEHHO HECOCTOSATENIBHOM cucTeMoi» [1].

Kputnka yncroro pazyma — Hayka, UCCIEIYIOIIAs YUCTHIA pa3yM, ero UCTOYHHKU U TPAHUIIBL.
Kputnka «ymcroro pasyma» ObUla KPUTHKOM MPHUTSI3aHUI TeX, KTO TMOJB3YeTCS YHUCTBHIM
TEOPETUUYECKUM Pa3yMOM, KTO IMPETEHIyeT Ha MOCTHKEHUE METapU3NYECKHMX HCTUH BHE MpPEJEIOB
OPUKIATHOTO paccyxaeHus. KpuTuka NpakTHUYECKOTO pasyMa TIOCBSIEHA MCCIEAOBaHUIO U
000CHOBAaHUIO HPABCTBEHHOCTH. Be3yCcIOBHOCTh YHUBEPCATU3UPYEMBIX HPABCTBEHHBIX TpPeOOBaHUMU
ABIIIETCS HEYCTPAHMMOW OUYEBHUIHOCTHIO MOPAJIBLHOTO CO3HAHUSA, CBEPXAIMIUPHUECKUM «(HaKTOM
YHCTOTO NpaKkTHueckoro pasyma. B «Kpurtuke cnocobHoctu cyxaeHus» KaHT paccmaTtpuBaer
pedIIEKTUPYIONIYI0 CIIOCOOHOCTh CYXKICHHSI, MPUYEM MPU €€ aHaiu3e OH OOHAPYX HUT, U4TO €Ile eCTh
ocobasi CIOCOOHOCTh CYIUTh O BEIIax IO MpPaBUIy, HO HE IO TMOHATUSAM, KOTOPYIO Ha3bIBAIOT
«3CTETUYECKON.

Metadusruka HpaBOB — yueHHUE O Bellax-B-ceOe M SBICHHUSAX KaK Clenu(pruecKoil OHTOIOTHUU
KPUTHYECKOTO HaykoydeHMs. Yucras CHOHTaHHOCTh pa3ymMa B €ro 3aKOHHOM IIeJIeNoJIaraHuu,
MPEBOCXOJAIIAsT CUHTETUYECKYI0 CIOCOOHOCTh paccy/Ka, OKa3blBaeTcss MeTa(pu3n4ecKol OCHOBOMU
HPABCTBEHHOI'O OBITUS JIMYHOCTHU U JIp.

[TpaBo y KaHTa OTIMYHO OT 3aKOHOJATENIbCTBA U UMEET LIEHHOCTHOE M3MEPEHUE, B YACTHOCTH
u3MepseTcs yepes3 MoHsATHe «cBoboaa». «IIpaBo ecTb orpaHnueHre CBOOOIbI KaKJOT0 C YCIOBUEM €€
coriacus co cBo0OI0M KaXkJI0T0 APyroro, HaCKOJIbKO 3TO BO3MOKHO I10 BceoOIeMy 3akony». K takum
YCIJIOBUSIM OTHOCSITCS: HAJIMYKME NIPUHYIUTEIBHO OCYILECTBIISIEMBIX 3aKOHOB, FTApAaHTUPOBAHHBIN CTaTyC
COOCTBEHHOCTH W JIMYHBIX NpPaB MHAMBHJA, PABEHCTBO YJIEHOB OOIIECTBAa Mepes 3aKOHOM, a TaKkKe
paspelnieHue crnopoB B cyaeOHoOM mopsike. [lo cytu paena, mepea Hamu OIpeJesieHUE MpaBa Kak
CUCTEMBbl BHEIIHMX 3aKOHOB, T. €. MpaBO OOBEKTHBHOE, NHUCaHHOe. KaHT mMOHUMaeT BClO
HE/I0CTaTOYHOCTh TaKOT'O OMpEeNeHHs MpaBa, MOITOMY OH BBOIMT MOHSITHE BCEOOIIETO NMPUHIIMIIA,
WIM BCEOOILEro IMpaBOBOIO 3aKOHA, KOTOPBI MOXHO Ha3BaTh KaTErOpUYECKUM IPaBOBBIM
UMIIEpaTHBOM.

CrucoK HCTOYHUKOB:
1. Kaut U. OcnoBbl Metadusuku HpaBcTBeHHOCTH. Cou. T.4(1) .C. 226. M., 1965

24



byonos P.A., rp. UTE-21b
Hayunbiii pykoBoaureb: EBnakosa JI.H.

OPUJIOCOPCKOE HAITPABJIEHUE AHAPXU3MA

Ilenpto maHHOW pPabOTHI SBISETCS O3HAKOMJICHHWE C OCHOBHBIMHU IMPUHIMIIAMH aHApXH3Ma B
bunocopun u uccienoBaHUE OCHOBHBIX TEOPETUKOB aHAPXUCTCKOM (uiiocoduu, Takux Kak TPYyAbl
Muxauna bakynuna, Ilerpa Kponotknna u ap. B coBpeMeHHOM MHpe aHApXus SIBISETCS OJHUM U3
Haubosee aKTyaJbHBIX M JUCKYCCHOHHBIX BOMPOCOB (uiaocopuu. AHapXxusi HpeICTaBiIsieT coOou
MOJIMTUYECKYI0 HJICOJIOTHIO, KOTOpasi OTPHUIACT T'OCYJapCTBO M BIACTh, MPU3bIBas K aOCOIIOTHOU
cBoOozie U paBHOCTU Jrofieil. B Hamell smoxe, rie BIacTh 4acTO MCHOJIB3YET CBOM IOJHOMOYHS B
WHTEpecax JJIUTHI, PA304apOBAHHUE B MOJUTUYECKUX CHCTEMaX M WICOJIOTHSIX CTaHOBUTCS Bce Oolee
pacnpoctpaHeHHbIM. COOTBETCTBEHHO, aHAPXU3M KaK ajJbTepPHATUBHOE HAIPABICHHUE B MOJIUTHYECKOU
MBICITU TIPEJICTaBIsET COO0N OOBEKT cepbe3Horo m3ydeHus mis dumocodor. B manHoM pedepare
OyIoyT paccCMOTPEHbI KIIIOYEBbIE AacleKThl AHAPXUCTCKOM HJEOJIOTMH, a TakKe €€ OCHOBHbBIC
KPUTHYECKHE MOMEHTBHI, UTO IMO3BOJIHT MOJIYYUTh O0JIee NTyOOKOe TOHMMAaHUE YTON BaKHON TEMBI.

Hns Poccuiickoii ®enepanv pa3BUTHE HOBOTO COLUAIBHO-?KOHOMHUYECKOTO TOCYJIapCTBa
COBIMAJIaeT MO BPEMEHU U COIMAIBHOMY MPOCTPAHCTBY C JIPYTHUM IPOIECCOM - OOIIEHAIMOHATBLHBIM
OTKa30M MOJHOCTHIO HAIIMOHATU3UPOBATh KHU3Hb JIOACH, UX COBECTh M OOIIECTBEHHAs WUICOJIOTHUS U
SKOHOMHUKA.

AHapxusMm - 310 Quiocodcekasi, COMHATBHO-TOIUTUYECKAs TEOPHs, COAepIKallas MHOKECTBO
HaIpaBJEHUN, KOTOPhIE MOTYT OBITH JUAMETPAIIbHO MPOTHMBOIOIOXKHBI Ipyr Apyry. Hampasienwus
AHAPXUCTCKOW (uiiocour BKIIOYAIOT IIMPOKUN CHEKTP HIeH OT KpailHero HHIWBUIYyaTu3Ma 0
0e3rocy1apCTBEHHOTO KOMMYHHU3MA.

MosxHo Beinenuth [IpencraBuTeneil anapxu3Ma U UX KIFOUYEBbIE PabOTHI:

1) Makxkc [ tupuep («KEauHCTBO U BlafieHUE €10»)

2) ITeep XKozed Ilpymon ("Cucrtema 3KOHOMHUYECKUX MpOTUBOpeuuil, win Punocodus
HumeTsl", "UTo Tkaoe cOOCTBEHHOCTH")

3) Muxann Anekcanaposuu bakynun ( "T'ocymapctBenHocts u anapxus”, "Hcmosenp",
"®enepannzm, COLUATN3M U AHTUTEOJIOTH3M")

4) [Térp AnexceeBnu Kponotkun ("Xie6 u Bons", "Anapxus, ee puocodusi, ee uaean'")

B urtore MoxHO CKa3zaTh, YTO aHApXU3M IMpPEACTABISIET coO0M ¢uaocodckoe HampaBiIeHHE,
OpUEHTHUPOBAHHOE Ha HJAE€U CBOOOJBI, paBeHCTBa M camoympaBieHus. OH BO3HMK B OTBET Ha
HECTPaBEUTMBOCTh TOCYAAPCTBEHHOM BIIACTH W SKOHOMHYECKHX HEPABCHCTB B 00IIECTBE. AHAPXUCTHI
HE TMPHU3HAIOT TMpaBa HACWIWSA W TNPUHYXKICHHS, I[MOITOMY CYHMTAIOT, YTO OOIIECTBO MOKET
CylIIecTBOBaTh 0€3 rocynapcTsa u APyrux (GopM BIACTH, 3aMEHSS UX Ha CAaMOOPTaHU3AIUIO JIFOJCH U
COBMECTHYIO OTBETCTBEHHOCTb.

CnMcok UCTOYHUKOB:
1. «lIpoucxoxnenue aHapxXu3May: [DnexkTpoHHBIT  pecypc]. Pexum  pgocryna:
https://histerl.ru/slovar/anarhizm.htm
2. «Pycckuii anapxusm M. bakynuna u II. Kponotkunay: [DnexTpoHHBIH pecypc]. Pexum
nocryna: https://zaochnik.com/spravochnik/filosofija/istorija-filosofii/russkij-anarhizm/
3. «®Punocodckas OCHOBa aHapXU3May: [DneKTpOHHBIH pecypc]. Pexum
noctyna: https://postnauka.ru/faq/59987
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PNJI0COPUA JIIOBBU

Lenbto gaHHOM pabOTHI SABJISIETCS PACCMOTPEHHE C TOUKH 3peHust priiocodhuu 3HaYEHUS JTI00BU
B )KM3HU YEJIOBEKA.

JIt060Bb - OAHO W3 (PYHIAMEHTAJIBHBIX YYBCTB ueloBeKa. Henb3si 00BsICHUTh BOSHUKHOBEHHE
JT00BH € MTOMOIIBIO KaKOW-IMO0 MPUYUHBI, KOO, €CIIN TaKUE MPUYMHBI JEHCTBUTEIILHO CYIECTBOBAIIH,
TO HUKAKOM JIFOOBH HET, & €CTh TOJbKO ee nMuTanusi[1].

Tema m00BHM JOCTaTOYHO aKTyalbHa B Halle BpeMs, TaK Kak JIOOOBb SBISIETCS OJHOW M3
BeJylUX MOTpeOHOoCcTel uenoBeka. Pumiiocodusi Hepa3pblBHO cCBsi3aHa ¢ J000BbI0. CaMo CIOBO
¢miocopust ABIAETCS COUYETAHHEM JBYX JPEBHETPEUYECKUN KOpHEH «Duimus» NepeBOIUTCS, Kak
moboBb U «Codusa» o3Havaromas myapocts. Han mpupomoi o0BH JiomMaud TONOBBI (hUI0codbI,
IO3ThI, XYAOXKHUKU W Icuxoioru. lIpuiiTm K e€AMHOMY MHEHMIO U IOHSTH OTKyJa OepeTrcst 3TO
YyBCTBO, TaK HUKTO M He cMor. Kanaackuii counonor J>xon Anan JIu npeayioxkun pa3aennTts BCe, 4TO
OJU3KO MO CMBICITY JIIOOBU , Ha IIECTh pa3HbIX THMOB. OH UCMOIB30Bal OJUH UX CAaMBIX PAaHHUX H
0a30BBIX METOAOB — KaTanoruzanusi. OH MPUCBOMI KaKIOMY BUAY CBOil 1BeT. OmpeneiaeHHble BUIbI
OH Ha3BaJl OCHOBHBIMHM, a OCTAJIbHBIE - TONOJHUTENbHBIMU. K OCHOBHBIM OH OTHec - Opoc, Cropre u
Jronyc[2].

AnTHYHBIE GHIOCO(DBI HE COMHEBAJIMCH B MOTYIIIECTBE U CHJIE JIIOOBH. JIF0OOBB ObliIa, KaK HEKHUIA
BCEJICHCKHI Jap, HEKOe KOCMUYECKOe YyBCTBO, CIIOCOOHOE MOPOKAATh B PABHOM CTENEHH, KaK J100po,
Tak W 370. J{7I CpeaHEBEKOBBS K€ XapaKTEPHO IPEHEOPEKUTEIPHOE OTHOLIEHHE K 3POTHYECKOU
m06Bu. Jt000Bb K bory mpoTHBOCTOMT 3pOTHYECKOW JTIOOBH BO BCEX €€ OTHOLICHHSIX. JIoxa
Peneccanca crana nepexoIHBIM dTanoM Mexay dunocopueit xpucruanctsa u Hosoro Bpemenu. s
9TOr0 TEPUOAA XapaKTEPHBI MOMBITKA BEPHYTh JIPOTHUECKON JIOOBU €€ IpaBa, NPUTECHEHHBIC
00XEeCTBEHHBIM aBTOpUTETOM. CTpeMileHHE K YJOBJIETBOPEHUIO HACJIaXACHUW, Ha3BaHHBIMU
MposIBIIEHUSIMU uenoBeueckoil [Ipupossl, paccMaTpuBaioch B Kaue€CTBE OCHOBHOTO CMBICIIA JIFOOBH.
Onoxa HoBoro BpemeHH, BOuTaB B c€0s ONBIT MNPEABIAYLIMX HCTOPUYECKUX D3TallOB pa3BUTHUS
YeJI0BEUYEeCKON MBICIIH, TOPOJWIA 1eNylo miesay QuiocodoB, KaxkIblii U3 KOTOPHIX BBICKa3aj CBOIO
OIICHKY CYIIHOCTH JIIOOBU MEXIY MY>KUMHOU U KEHITUHOM[3].

CIHCOK HCTOYHUKOB:
1. https://studbooks.net/623287/filosofiya/kulturno_istoricheskiy analiz_predstavleniy lyubvi
2. ®unocodus modsu. Y. 1/Ilox obm. pen. . II. T'opckoro; Coct. A. A. UBuH. — M.:
[Momutuzgar, 1990.- 510 c.
3. A. Py6enuc. Cymnocts mo0Bu. M.: [Tonutuzgat, 1989.
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NIEN NMMAHYMWJIA KAHTA O PAIIMOHAJIBHOM 1 ODMITUPUYECKOM
3HAHUU

Nmvmmanyun Kant, nHemeuxuii ¢umiocod XVIII Beka, yTBepkmal, YTO CYIIECTBYeT JiBa
OCHOBHBIX Croco0a MONy4YeHHs 3HaHW: depe3 pasyMm H yepe3 omnblT[l]. PanmonanpHOe 3HaHME
npuoOpeTaeTcsl TOJBKO C MOMOMIBIO pa3ymMa M He 3aBUCUT OT ombITa. OHO BKIIIOUaeT B ceOsl 3HaHUE
JOTMYECKUX M MaTeMaTU4YEeCKUX IPHHLMUIOB, a TakXke MeTa(pU3MUecKuX KOHLEMIUH, TaKHX Kak
cymecTBoBaHue bora wuiam OeccMeprue Iymid. OMIHUPUYECKHE 3HAHUS, C JAPYroil CTOPOHBI,
MOJYyYaroTCs Yepe3 OIBIT, UCIIOJIb3YSl OPraHbl UyBCTB JUIS HAOMIOJCHUS U B3aUMOCHUCTBUS C MUPOM.
Cro1a BXOJST 3HaHUA O (PU3NYECKOM MUPE, MPUPOJHBIX SBJICHUSX, a TAKXKE O MOBEJACHUU YeJIOBeKa U
COIIMAIbHBIX UHCTUTYTAX[2].

Kant npuzHaBain, 4To ¥ paldOHAIBHOE, U IMIHPUYECKOE 3HAHHE UMEIOT CBOM OIPaHUYCHHS.
PanmonanbHOe 3HaHWE OrpaHMYEHO c(Eepoil YUCTOTO pazymMa W HE MOXKET AaTh MpPEJCTaBIeHHE 00
SMIIUPUUECKOM MUpPE. DMIUPUYECKOE 3HAHUE OTPAHUUYEHO paMKaMH HAlllUX OPraHOB YyBCTB U MOXKET
JaTh 3HAHHWE TOJILKO O KOHKPETHOM, a He 0 BceoOmeM[2]. UToObl coenuHuTh 3TH ABa Mupa, KaHt
pa3paboTan TeOpHIO "TpaHCIEHIEHTAIBHOr0", KOTOpas, M0 €ro MHEHHIO, 00ecreynBaia MOCT MEXKIY
PalMOHATIBHBIM U AMIMPUYECKUM MHUpamu|3].

CornacHo KanTy, TpaHCIIEHIEHTAIbHOE OTHOCUTCS K TIOHATUSM M KaTEropHsiM, HE00X0 TUMBIM
JUISL YEJIOBEYECKOrO0 IMOHMMaHWs MHpa, TaKUM KaK IMPOCTPAHCTBO, BpeEMs, MNPUYUHHOCTb U
cyocranmusa[1]. Camu no ceGe OHM HE SBISIFOTCS OOBEKTAMU OIbITA, & CKOPEE yCIOBUSIMH, KOTOPHIE
JIEJIal0T OIBIT BO3MOXKHBIM. KaHT yTBepkJalsl, 4TO 3TH TPaHCLEHACHTAJIbHbIEC MMOHATHS HEOOXOIUMBbI
KaK JJIsl pallMOHAIBHOTO, TaK U JJI SMIUPUYECKOTO TTO3HAHMSI, TIOCKOJIEKY OHM 00ECIIeUnBAIOT PAMKH,
B KOTOPBIX YEJIOBEK MOXET OCMBICIUTEH MUP[2].

WNnen Kanta o panuoHandbHOM M IMIMPUYECKOM 3HAHUU OKa3alu IIyOOKOe BIUSHUE Ha
NOCJEIYIOMUX MBICIUTEICH B TaKUX OOJIACTSX, KaK SMUCTEMOJIOTHs, MeTadu3uka u ¢uiocopus
Haykd. OHU MOAYEPKUBAIOT BAXKHOCTh KaK pa3yMa, TaK W OMbITa JUIsl MOJYyYEeHHs] 3HAHWUW, TPU3HABAst
IIPY 5TOM UX OTpaHHMYEHHOCTH. bosee Toro, Teopus TpaHcueHaeHTanbHOT0 KaHnTa obecnedanBaeT MOCT
MEXy 3TUMHU ABYMSI MUPaMH, [103BOJIsIs O0Jiee MOJTHO U TOHKO MOHTHh OKPY>KaoUuii Hac Mup[4].

CnMcok NCTOYHUKOB:
Kant, Ummanyun. Martepuan u3 Bukunenuun — cBoOOIHOM SHIMKIIONEIUN
Kputnka uncroro pasyma, Mmmanynn Kanr, 3 Tom
®dunocodus nis acnupanToB: YueOHoe nocodue. "denuxc", 2003
4.  Xne6uuxos I'.B. ®dunocodckas Teonorus aHTUYHOCTH M COBPEMEHHOCTh. TeKCT HaydHOM
CTaThU 1o cnenuanbHocTu «dunocodus, 3TUKA, PETUTHOBEICHUE
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META®U3NYECKHAE OCHOBBI UJIEM BECCMEPTHSA AYIIIA B 3AITIATHOM
PNJI10COPUHN

Wnes OeccMepTusi OymiM SIBJISETCS OJHOM W3 CaMbIX JPEBHUX M (QYHIAMEHTAIBHBIX TEM
3amagHoil Qunocoduu. OHa BO3HMKIA €HIe B JAPEBHOCTH, KOTAa Tpedeckue (uiaocodsl Havamu
3aJyMBIBaThCSl O MPHUPOJC MHUPO3/JAHUSI U YEIIOBEKA, M MBITAIACH OTBETUTh HA BOIPOCHI O TOM, YTO
MIPOUCXOAUT C YEJIOBEKOM Tociie cMepTu[1].

[IpencraBieHre 0 TOM, YTO Iymia SIBJISIETCS HE3aBUCHMOM OT Tesia CYNIHOCTBIO, BOSHHKIIO Y
¢unocodor INudaropa u [Mnarona. Iudaropeiinsl cuutamu, 4yTo Aymia SIBISETCS OSCCMEPTHOU U
nepecersieTcs U3 Teja B TeJ0, BOIUIONIAsICh B Pa3IMYHBIX )KUBOTHBIX U ronsX. Y [lnarona maymia toxe
ObLJ1a HE3aBUCUMOM OT TeJa CYIIHOCTHIO, KOTOPAasi MOKET CYIIECTBOBATh BHE (hr3mueckoro mupa[2].

B cpenneBexoBoii ¢dunocodpum maess OGeccMepTHs AYIIM TOJYyYWIIa HOBBIA HMMITYJIBC, KOT/Ia
XPUCTHAHCKAsl PEJIMTHs CTajla BIUATH Ha (QHUIOCOPCKYIO MBICIb. B XpHCTHAHCTBE AyIIa TaKxke
cunTalach 0ECCMEPTHOM M BEYHOW, HO YK€ HE KaK He3aBHCHMas OT Teja CYIIHOCTh, a KaK 4YacTh
YeII0BEYECKON JIMYHOCTH, KOTOpasi MOXET OBITh CIlaceHa 1mocie cMmeptu[4].

B HoBoe Bpemsi maest GeccMepTHsl AYIIM CTala 4acTO CBS3BIBATBHCS C HJieed OOXKECTBEHHOMU
cnpaseBocTd. HekoTtopeie dunocodsl, Hampumep, JIeWOHUI], cuuTaid, 4T0 OECCMEpPTHE IyIId
SIBIISICTCS. HEOOXOIMMBIM YCJIOBUEM JUISl TOTO, 4T0OBI Bor MOr HarpajuTh JOOPBIX JHOACH U HaKa3aTh
3nbix. Jpyrue dunocodsl, Takue kak Mmmanyun Kanr, yrBepkmamu, 9to ujuest OeCCMEepTHs Tyl He
MOYET OBITh JIOKa3aHa HUKAKUMH SMITUPUYCCKHUMU CPEIICTBAMHU, U YTO OHA SIBJIICTCSI OOBEKTOM BEPHI,
a He 3HaHwus[3].

B menom, uumes GeccMepTusi DyNIH SIBJISETCS OJHOM W3 CaMbIX CIIOXKHBIX M 3arajo4HbIX TEM
3anmagHoi (unocodun. OHa MPOAOIDKACT NMPUBJIEKaTh BHUMaHHUE HccienoBareneid u GuiocodoB 10
CETOJTHSIIIHETO JIHS, ¥ MO-TIPEKHEMY BBI3BIBACT CIIOPHI H JUCKYCCHH.

Crnucok nurepaTyphl:
beccmeprtue nymm: uneu, yaeHusl, BBICKa3bIBAHUS U3BECTHBIX JIFOJICH.

Bonpoc o npupone aymm; gyma kak 0oco0asi CyIHOCTb.
Jyma xak npencrasistomnias cyocranuus u «oKusas nnes» B punocoduu I'. B. Jleli6auna.
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KYJbTYpE.
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PNJIOCOPUA JPEBHEI'O KUTASA

Kuraii — oueHp NIpeBHAs CTpaHa, KOTOpas MMEEeT OOoraTtyio KyJbTypy U CBOIO (uiocoduei,
KOTOpasi B CBOIO OYepe/lb TECHO CBsi3aHO ¢ Mudonorueid. CymiecTByeT Tpyu 0a30BBIX yueHUS JaHHOU
CTpaHbl, KaXJgas M3 KOTOPHIX 00agaeT cBoed crnenupuKkoil u OCOOECHHOCTSIMH: JAOCHU3M,
KoH(yuancTBo U jeru3Mm. K xapakrepuHsiM ocoOeHHocTsM ¢unocopuu JpeBHero Kuras crnemyer
OTHECTH: KYJIbT IPEIKOB (KUTANIIBI BEPUIIH, YTO YMEPIIHUE OKA3bIBAIOT OOJIBIIIOE BIUSHUE HA CYHOBI
JKUBYITUX JIFOJICH ), TECHOE B3aUMOJICHCTBHE MY KCKOT'O 1 KEHCKOTro Havyana [1].

Jlaocu3sM — oAHa M3 CcaMbIX JIPEBHUX penuruii Ha 3emuie. Ero MCTOKM yXOIST KOpPHSMU B
apXauy4Hble IIaMaHCKKE MpakTUKH. /a0 o3Hayaet «3amnpeaenbHoe». BbIxoa 3a paMKu IBOHCTBEHHOCTH
U JIOOBIX MOJIAPHOCTEH, 3TO 00bEIMHEHNE MY>KCKOTO U JKEHCKOT'O B YEJIOBEKE, KU3HU U cMepTu. Kak
ckazan Benukui mactep Jaocusma Jlao-1[3e1 — Jlao mycTo, HO Onarogapst eMy cymiectByeT Bce. CyTh
Haocusma B Tom, uyto Jlao 6e3 ¢opmbl U mBeTa, TaM HET JMYHOCTH U jgaxe "a" Her. YenoBek,
nocturmmid J{ao u moAuuHSIONIMIICS ero 3akoHam, ooperaer Geccmeptue. Jlyis TOro, 4ToObl MOHATH
Jlao, HYXHO COONIOAATh psAJ TPABWI, KACAIOIIUXCS NUTAHHUS Tella W TUTAHUS AyXa, a TaKKke
coOnrofaTh KOHLENIUI0 HeaesHus. l[lutanue Ttema — 3T0 coOmrogeHHe 0coOOW AMETHI, KOoTopas
3aKJII0YAETCs B MPAKTUUECKH MOJTHOM OTKa3e OT pu3udecKkou nuimu [2].

KondymnmanctBo — oaHO W3 ABYX 0a30BBIX TpaauUMOHHBIX yueHHil JlpeBHero Kwuras, BO
MHOTOM c(hopMHpOBABIIICE TYXOBHO-KYJIBTYPHBIH OOJIMK KHTAWCKOW NHMBWIM3AIMHA. Ero Hemb3s
CUMTaTh CTporo BepoBaHueM. OHO OoJbllle XapaKTepU3yeT KU3HEHHBIH YKJIaJ, METOAbI BOCIPUSITHS
oKpyxatomiei cpeapl. OTHAKO OHO MHOTHE BEKa CUHTAETCS PEIUTHO3HO-(PHUIOCOPCKUM yUeHHEM,
npumeamuM ¢ Bocroka. OcHoBomnonaratommmu npuHiunamu ¢unocobun Koudymnus seusioTcs:
TF000BB K OJIMKHEMY, TYMaHHU3M U 0JIarOpOIHOE MBIIIUICHUE, JepKaliecs Ha BHYTPEHHEH 1 BHEITHEH
KyJbType yesnoBeka [3].

Jleru3Mm BbIIIIE BCEro CTAaBWJI aJIMUHHCTPATHUBHBIA PErJIAMEHT, JEPXKABIIMICS Ha CTPOTUX
HaKa3aHUsIX W TpeOoBaBIIMI aOCONIOTHOTO IMOBHHOBEHMSI CO3HATEIBHO OIIYIUIEHHOTO Hapoja.
[Tpu3HaHue 1IKOJIBI 3aKOHHUKOB U BBEJEHUE €€ B CUCTEMY yIpaBiieHUs 1o3Bojuiao Kuraro 3ameTHO
YKPEMHUTh CBOW aBTOPUTET B CHCTEME MEXAYHAPOIHBIX B3aUMOOTHOIICHUN U HaYaTh PACUIUPATH CBOU
TeppuTopuu. TeopeTWkHu Jieru3Ma CO3Jajdd CTOTYI0 KOHIIEMIHIO JIeCHOTUYECKOTO TOCYJapcTBa,
(GYHKIIMOHUPYIOIIETO MPH YCIIOBUU HEOTPAaHUYECHHOM BJIaCTH IpaBUTENS [4].

CnucoK UCTOYHUKOB:
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PNJIOCOPUA JPEBHEI'O KUTASA

Lenpto paboTHI SBIAETCS PAacCCMOTPEHHE OCHOBHBIX HampaBiieHHH ¢uiaocoduu JlpeBHero
Kutas u onucanue nx OCHOBHBIX KOHIIEMIIUHN U UCH.

@unocodust npesuero Kurtas orinmyaercss cBoed ITyOMHONW M YHUKAIbHBIMHU KOHIICTILIUSMH,
KOTOpBIE OKa3aJi 3HAUUTEIbHOE BIUSHUE HA KYJIbTYPY U MBILIUIEHHE MHOTUX MTOKOJICHUH.

OnHUM U3 KITIOYEBBIX acnekToB ¢unocopuu apeHero Kuras sBiseTcst yueHHe O TapMOHHUU U
Oanance. ®unaocodsl CTPEMIIIUCH JOCTUYh TAPMOHUU MEXK]y YEJIOBEKOM U MPHUPOIOH, a TAKIKE MEXKIY
Pa3IMYHBIMH aCIeKTaMH 4YeloBeueckon xu3Hu. @unocodsl apeBHero Kurast Takke akTUBHO M3ydalld
BOIPOCHl O CIPaBEJIUBOCTH, TMpaBICHUMM U yhpaBieHHH. WX wuaen oxa3zaau BIMSHHUE Ha
(dbopMHpOBaHUE TOIUTHIECKUX U COLMANBHBIX cucteM B Kutae [3].

Ounocopust [pesHero Kuras mpencrtamisier coboil OoraTyl0 ¥ MHOTOTPAHHYIO CHUCTEMY
MBICIIEH, KOTOpas ObUla pa3BUTa B TEYCHHE MHOTMX BEKOB M OKasaja 3HAYMTEIIbHOE BIIMSHUE Ha
KylIbTypy u ucroputo Kurtas. OHa BKJIIOYAaeT Takue HaNpaBleHUs, KaK KOHQYIHMAHCTBO, JAOCU3M,
MOU3M H JIETHU3M, KaXJ0€ M3 KOTOPBIX HMMEET CBOM OCOOEHHOCTHM M YHHUKaJbHBbIE (uiocodckue
koHIenuu. OOmUMU YepTamMH JUIsl BCEX JITHX HAMpaBICHHUH SABIAIOTCA yBaXKEHHE K TPAIUIUAM,
BRXHOCTb ATHKH M MOpAJId, a TaKXkKe CTPEMJICHHE K TapMOHHH BO BceM. Kpome Toro, ¢umocodus
HpeBuero Kurtas cunbHO CcBfi3aHa C TPaJAULMOHHBIMU KUTAHCKUMHU PpEIUTHUSMU, OCOOCHHO C
KOH(YIIHAHCTBOM U Ja0CH3MOM, U CHUJIBHO MOBIIHUSIIA HAa PAa3BUTHE KUTAMCKON KyJIbTyphl H MCKYCCTBA
[1].

®dunocoust npeBHero Kurtas He mpeTeHyeT Ha OJHY MCTHUHY, a MpeasaracT pazHooOpa3Hble
MOJAXO/bl K MOHUMAHUIO MHpa U YEJIOBEYECKOW MPUPOJBI, MO3BOJSASA KAKIOMY WHIMBUAYYMY HailTh
CBOI1 COOCTBEHHBIH MYTb.

Opno#t u3 kmoueBblx uaen ¢umocopun [pesnero Kuras ssnsercs nonsitue "J[ao" - myTs,
3aKOHOMEPHOCTh, KOTOpasi IPOHU3BIBAET BCE ABJIEHUS U Mpolecchl B Mupe. Jlaocu3M MoguepKuBaeT
BaXHOCTh FAPMOHHUH U OajlaHCa MEX]y MPOTHBOIOJIOXKHOCTAMHU, TAKUMH KaK CBET U ThMa, XHU3Hb U
CMEPTh, MY>KCKOE U KEHCKOE, OH OTPa)KaeT UACI0 €CTECTBEHHOr0 MOPsAKA BCEr0 CYLIEro U MpU3bIBaeT
CJIEIOBATh 3TOMY MOPSIIKY, YTOOBI JOCTUYH TAPMOHUU U ycriexa. KoHpylnaHCTBO cocpeqoTayuBaeTcs
Ha MOpPaJIbHBIX LIEHHOCTSX, TAKUX KaK MCKPEHHOCTh, YECTHOCTh, YBAXKEHUE K CTAPILIUM U TyXOBHOMY
pa3BuTHIO. Mou3M yjaenser OoJblIoe BHHMAaHHE ATHKE W COLHMAIbHOM OpraHu3aluy, OCHOBHOM
MPUHIIMIT MOM3Ma 3aKJII0YAETCs B IPUBEPKEHHOCTH BCeoOIIeH 1100BH U OJ1ar0JIeHCTBHUIO BCEX JIFOJIEH.
JlerusMm cocpeoTOUYEH Ha HJIesX CHIIbHOM BiIacTy U 3(h(peKTUBHOTO ynpaBiIeHus, LeNblo Jeru3ma OblIo
co3nanue S(h(PEKTUBHONW CHUCTEMBI YMpaBICHUS M oOOecredeHue OJIaromogydusi M TPOLBETAHHS
rocynapctBa U ero Hapoja. Punocodpus [peBnero Kutas Takxke n3BeCTHa CBOMMH TpyJAaMH IO
KOCMOJIOTUH, MEIULIMHE, MAaTEMaTHKEe, aCTPOHOMUH, UCKYCCTBY U JIuTeparype [2].

®dunocodust npeBHero Kuras ocraercss akTyanbHOH U BiusTenbHOU. CeroiHs oHa MpoaoKaeT
BIUSATh Ha COBPEMEHHYIO KHTAWCKYI0 KyJIbTypy M o0OmecTBo. MHorue npuHIunsl ¢uiocodun
HpeBnero Kwuras, Takue Kak yBaXKeHHE K TpaJulMsM, 3THKa W MOpajb, TapMOHHMS M OallaHc,
IPOJOKAIOT OCTaBaThCsl BAXKHBIMH M aKTyaJIbHBIMU /111 COBPEMEHHBIX KUTailles [3].

B pesynbTare paboThl OBUIM IMpeJCTaBIEHBl OCHOBHbIE HampaBieHHs (uiaocoduu JpeBHero
Kuras u onncanbl X OCHOBHBIE KOHIIETIIIMY U UJEH.

CucoK HCTOYHHUKOB:
1. Kymuxk C. I1. Uctopus dunocoduu / C. I1. Kynuk, H. V. Tuxanosuu. - M.: (2018)
2. B. C. Tackun "Uctopus kuraiickoii ¢punocopuu" (1989)
3. bBecconos b. H. Ucropus ¢punocodpuu / b. H. becconos. - M.: FOpaiit, FOpaiit, (2017)
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YYEHUE JEMOKPUTA O YEJIOBEKE, ET'O )KU3HU 1 YEJIOBEYECKHUX
OEHHOCTAX

Ienbro TaHHOM PabOTHI ABISAETCA PACCMOTPEHHE yueHUs J[eMOKpuTa O 4esloBeKe, ero KHU3HU U
YeJI0BEUYECKHUX LIEHHOCTSX.

JIEeMOKPUT CYMTaj, YTO YEJIOBEK COCTOMT M3 aTOMOB M IYCTOTBbI, YTO JI€JaeT €ro JIMIlb
BPEMEHHBIM 00pa30BaHHEM B MaTE€pPUAJIbHOM MHpEa, TaK K€ B3aMMOJCHUCTBHE MEXKIy aTOMaMH
oIpesieNsieT BCe SABJICHUS, IPOUCXOASIIME B YEIOBEYECKOM Tesle U BO BHemHeM mupe [1]. Jlemokpur
CUMTAJ], YTO CYACTHE JOCTUTAETCA YEPE3 YAOBIECTBOPEHNE MATEPUAIBHBIX MOTPEOHOCTEN U TyXOBHBIN
nokoi. YesnoBeueckue IEHHOCTU Ui J[eMOKpUTa CBOAMINCH K PAaJOCTH, TyXOBHOMY PaBHOBECHIO U
YJIOBJIETBOPEHHIO KU3HEHHBIX MOTpeOHOCTel. OMHOM U3 IIaBHBIX €ro HJei ObUIO y4eHHEe O TOM, YTO
BCE CYLIECTBYET TOJBKO B MaTepHalbHOW (hopMe, M 4TO HET HUKAKUX JYXOBHBIX CHJI WIJIM OOXECTB,
KOTOpBIE YIPABJISIOT MUPOM.

B cBoux Tpynax JIeMOKpUT yJlensia BHUMAHUE TaKKe STUKE U MOpAH, CUMTasA, YTO YEJIOBEK
JIOJDKEH JKUTh COTJIACHO 3aKOHAaM MPUPOBI, MCKATh YAOBJIETBOPEHHSI CBOMX IMOTPEOHOCTEH, HO HE
HapylmaTh INpaBa ApYrux moAed. JleMOKpUT cuuTan, 4YTO 3HaHWE M OO0pa3oBaHME SBISAIOTCS
KJIFOYEBBIMH (DaKTOpaMH, KOTOPHIE TIOMOTAIOT YEJIOBEKY pPa3BHBATHCS M JKUThH Oojiee CUacTIMBO [2].
JleMOKpUT mosaraj, 4To 4eJOBEK JOJDKEH HAy4HUThCS KOHTPOJIMPOBATh CBOM JKEJNaHHWsl M CTPACTH,
YTOOBI IOCTUYB CYACThSI U TAPMOHUU B 3KM3HU.OH TaKKe OTBEpraj UJE0 O MPENONPEIeICHUN CYAbObI
U CUMTaJ, 4TO YeJOBEK CBOOOJEH B CBOMX JEHCTBHMSX M BblOOpax.YueHue JleMOKpHUTA O LIEHHOCTH
JIpyKObI 1 OOILEHUS C IPYTUMU JIIOJbMU TAKKE SIBJISETCS aKTyaJbHBIM M CETOAHSI, KOTJa COLMalbHas
CBSI3b W KOMMYHHUKAIMsl CTAaHOBATCS Bce Oosiee BaXKHBIMM JUId 3JI0pOBbsl M OJ1aromnoiyyus
yenoBeka.Kpome toro, Jlemokputr OblT1 OIHUM M3 HEPBBIX (QHIOCO(OB, KOTOpbIE IpU3HABAIN
Ba)XHOCTh HAYYHOTO METOAA B HCCIEAOBAHUM HPUPOABI U YTBEPXKAAIM, YTO 3HAHHE MOXKET OBITh
MOJTYYEHO IyTeM HaOJroIeHus ¥ SKcriepuMenTa [3].

JIeMOKpPUT TakkKe BBIABMHYJ HJE0 O TOM, 4YTO BCEIE€HHAass OECKOHEYHa M OECKOHEUHO
pazHooOpaszna. OH mosarai, YTo B MUPE CYIIECTBYET OECKOHEYHOE YHCIIO MHUPOB, KOTOPHIE BOSHUKIIN
U3 pa3IMYHbIX KOMOMHAIMA W JBM)KEHMH aroMoB.YueHue JleMOKpUTa O MpHUpOJE 3pEeHUs U
3pUTENBHOIO BOCIPHUATHS ObUIO BaXKHBIM BKJIAJOM B pa3BUTHE HayKH U ¢uinocopuu. OH MperaoxKul
U0 O TOM, YTO 3pUTENIBHOE BOCIPHUITHE OCYUIECTBIsETCs Onarojapss TOMY, YTO aTOMBI,
WCITYCKAIOIIMECs U3 MPEIMETOB, MOMAIal0T B TJia3a M BI3bIBAIOT BocmpusTre oopa3oB [4].HecmoTps
Ha TO, YTO MHorHe uaeu JleMokpuTa ObUIM KPUTUKOBAHBI B CBOE BPEMsl, €r0 YUEHHE CTAJIO0 BaXKHBIM
MOMEHTOM B pa3BUTHM 3amaJHoN ¢(uiaocopuum W HayKd, U MPOJOJIKAET OCTaBaThCA OOBEKTOM
U3y4eHus 1 00CyX/IeHUs B HacTosiuee BpeMs.B nenom, yuenue /lemokpuTa o 4enoBeke, €ro >KU3HU U
YeJIOBEYECKUX IIEHHOCTSAX ObUIO BaKHBIM JTalloM B pa3BUTUU (Quiocopuu M HAYKH, M OKazajo
00J1b1110€ BIMSHUE Ha COBPEMEHHBIE TEOPUU U KOHIEMIIMU B PA3JIMUHBIX 00JaCcTAX 3HAHHUS.

CIHCOK HCTOYHHUKOB:
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IK3UCTEHIIMAJIN3M U ) KAH-I1OJIb CAPTP

B nannoii pabore 00bACHAETCS UAES IK3UCTCHIMAIN3MA U BBISBISIOTCS €0 MPOOIEMBI.

Wnest sK3UCTEHIIMAIN3Ma 3aKII0YaeTCsd B TOM, YTO Ka)/bIi YEIOBEK MMEET MHAMBUAYAIbHbBIN
OTIBIT OBITHS U CBOIO COOCTBEHHYIO CYTh, KOTOPYIO OH MOKET OOHAPY>KUTh TOJIBKO Yepe3 COOCTBEHHBIH
ONBIT M pediaeKCuio. DK3UCTCHIMAIU3M YTBEPXkKAAET, YTO 4YEJIOBEK HE HMMEET 3apaHee 3aJaHHOTO
CMbICJIa B JKU3HM, @ JIOJDKEH caM CO3/aBaTh CBOM LIEJIM M UCKaTh CBOE MecTO B MUpe. OH ONMCHIBAET
CYILLIECTBOBaHHE 4YeJIOBEKa KaK HEU30€KHO OJMHOKOE, IOJIHOe abcypaa U Oe3ylep:KHOM CcBOOObI
BbIOOpa MEXKIy Pa3lIUYHBIMH BO3MOKHOCTSIMH, YTO BBI3BIBAET Y JIIOJICH YyBCTBO OE3BICXOJAHOCTU U
OTYasiHUS, HO B TO K€ BpeMsl Ja€T UM MaKCHUMAaJIbHYI0 CBOOOIY U OTBETCTBEHHOCTh 32 CBOU BBHIOOPHI U
JecTBUS. DK3UCTEHIIMAUCTHI YTBEP)KIAIOT, YTO HAIlla JKU3Hb OCCCMBICICHHA, €CIM Mbl HE Haiém
CMBICJ B HEH M HE CTaHEM OTBETCTBEHHBI 3a HAIIM MOCTYNKHU. [103TOMY 3K3MCTEHIIMAIN3M TPU3bIBACT
BCEX K MOCTOSHHOM pe(IeKCHH W MOUCKY CBOEr0 MECTa B MHUpE, K CO3/IaHUI0 CBOUX LIEHHOCTEH M K
OTBETCTBEHHOMY OTHOIIECHUIO K CBOEH KU3HU [1].

['maBHas nmpoOieMa SK3UCTEHIATN3Ma - 3TO MpodiieMa OECCMBICITHS KU3HU. DK3UCTCHIUAIN3M
YTBEPKAAET, YTO JKU3Hb UEJIOBEKa HE MMEET 3apaHee OMPEEICHHOIO CMbICIA WM IENU, U KaXKIbIi
YEJIOBEK JIOJDKEH caM COo3/JaBaTh CMBICI CBOEH ku3HU. OJHAKO, 3TO NMPUBOAUT K BO3HUKHOBEHUIO
BOIIPOCOB O TOM, KaKUM 00pa3oM MOXHO HAWTH CMBICH B )KM3HU 0€3 OMOpPhI Ha OOIIECTBEHHBIE HOPMBI
U EHHOCTH, U KaK e CIPaBUTHCS C OECCMBICIIEHHOCTBIO U OTYASHHEM, KOTOPOE MOKET BO3HUKATh B
MOTBITKE CO3[aTh COOCTBEHHBIM CMBICT CBOEHM KHM3HH. DK3UCTCHIMANUCTCKas (umocodus yvacto
CBA3BIBAETCS C MJEAMU O OECCMBICIEHHOCTH U O€3bICXOJAHOCTH, HO OHA TaKXKe€ IO0JAYEpPKUBACT
3HAYUMOCTh JIMYHOM CBOOOJBI M OTBETCTBEHHOCTH, YTO MOKET MPUBECTH K Oojee MOITHOMY U
OCO3HAHHOMY ITOHMMAHHUIO KU3HU U JIyXOBHOMY Pa3BUTHIO [2].

DK3UCTEHIIMAIN3M OKa3aJl OTPOMHOE BIIMSIHME HA KyJbTypy XX BeKa, HO, YTO MPUMEYATENIbHO,
HUKOT/a HE CYIIECTBOBAJ B YHUCTOM BHJIE KaK OTAEIbHOE (riocopckoe HampapieHue. [Ipaktuueckn
HUKTO U3 (QmIoco(oB, KOTOPHIX MBI Ce€HYac OTHOCHM K SK3UCTEHIIMAIUCTaM, HE 00O03Haudaa CBOIO
NPUHAIICKHOCTE STOMY TEUEHHIO — HCKIIOYEHHE COCTABISICT JHINb (PpaHIy3ckuid ¢uiocod u
nucarens JKan-Iloas CapTp, 0AHO3HAYHO MPOSIBUBIINK CBOIO MO3UIIUIO B JIOKIAAe « IK3UCTEHIIMATIN3M
— 3TO TyMaHU3M».B MHTEUIeKTyanbHBIX MOMCKAX ITUX MBICIUTENCH OBbLJIO HEYTO 00Iee — BCE OHU
YIAEISTH OCOOEHHOE BHUMaHUe YHHUKAJIbHOCTH YeJI0BEYECKOTO OBITHS. Camo
Ha3BaHUE

«3K3UCTEHIMATIN3M» IPOU30LILIO OT JATUHCKOTO CIIOBa existentia — «cymiecTBoBaHuey. [3].

CeronHsi, B MUpe NPOAOJKUTEIbHBIX U3MEHEHUN M Pa3BUTHSA TEXHOJIOTMH, SK3MCTEHLUATN3M
BCE €Ile OCTaeTcsl akTyaldbHOH ¢umiocopckoil KoHuenuued. MHorue JmIOAM CTpeMsTcs K
WHAUBUAYAIBHOCTH U CBOOOJE OT COLMAIbHBIX HOPM M cTepeoTUunoB. OHU UILYT CBOW COOCTBEHHBIN
NYTh B )KU3HU U MBITAIOTCS MOHATH CBOIO CYAbOY U CMBICI JKU3HU.

CIucoK UCTOYHUKOB:
1) Pasun, A. B. ®unocodust. YueOnoe nocodue / A.B. Pazun. - M.: [Ipocnexkr, 2021. - 496 ¢
2) SckeBuy, S. C. @unocodust / S. C. SAckesuu. - M.: TerpaCucremc, 2020. - 192 ¢
3) T'y6un. B. JI. ®unocodus / B. JI. I'youn. — M.: IIpocnekt, 2022. - 336 ¢
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INHOHUMAHME «/10BPA U 3JIA» B PNJIOCODPUHN

Jlo6po — 3TO HOPMATHUBHO-OLIEHOYHAS KAaTETOPHsI MOPAJIBHOIO CO3HAHMS, XapaKTepu-3yrolas
II0JIO’KUTEIIbHBIE HPABCTBEHHBIE LICHHOCTH. [IpOTHBONIOI0KHOCTD MOHATHIO «3J10», KATErOPHs TUKH.

3510 — 3TO HOPMAaTHBHO-OLICHOYHAsl KAaTEropusi MOPAJIbHOIO CO3HAHMS, XapaKTEepU3yHOIIast
OTpHLIATENIbHbIE HPABCTBEHHBIE LIEHHOCTH. [IpOTHBOMONOKHASA MOHATHIO «100pPO» KAaTEropus 3THKH.
0O0606mEHHO 0003HaUAET HPABCTBEHHO-OTPULIATETILHOE U MPEIOCYAUTEIFHOE B MOCTYNKAX U MOTHBAX
JIO/ICH U B ABJICHUAX JEUCTBUTEIbHOCTH[1].

Jobpo u 3n0 oTHOCATCE K Haubojee OOIIMM TMOHSATUAM MOPAIBHOIO CO3HAHUS,
pasrpaHUYMBAIOIIMM HPAaBCTBEHHOE M Oe3HpaBCTBeHHOe. TpaguuuoHHO JloOpo CBS3BIBAIOT C
noHstueM biara, K KOTOPOMY OTHOCST TO, YTO MOJE€3HO JIOJIAM. COOTBETCTBEHHO, HE SIBJIAETCS
6s1arom T0, 4TO OECIOIE3HO, HUKOMY HE HY’KHO WM BpeaHo. OJIHaKo Kak 0Jaro ecTb He cama I10J1b3a,
a JINIIb TO, YTO IPUHOCUT IOJIb3Y, TaK U 370 — HE caM BpEJl, a TO, YTO BBI3BIBAECT BpEJ, MPUBOJIUT K
HeMmy. biaro cymiectByer B BHIE CaMbIX DPA3IMUHBIX Belled. biaarom HasplBalOT KHUTY M IHILY,
IpyK0y M SJIEKTPHUUYECTBO, TEXHHUYECKUI MPOTpPecc M CHPaBEATMBOCTh. UTO ke OObEAUHSET 3TH
pas3Hble BEIM B OJIMH KJIACC, B KAKOM OTHOLLEHUM OHU CX0XKU? Y HUX €CTh OJUH OOLIMI MPU3HAK: OHU
UMEIOT TOJIOKHUTENIbHOE 3HAYEHHE B JKU3HU JIIOJEH, OHM TIOJE3Hbl MJs YIOBJIIETBOPEHUS HX
noTpeOHOCTEHN — JKU3HEHHBIX, COLUANIBHBIX, TYXOBHBIX[2].

Hwu ous 9enoBek B MUpE HE CMOXKET C TOYHOCTBIO OTBETHTH Ha BOIIPOC OTHOCUTEIBHO JI 100pO
U 3J10, HE TIOCBSITUB 3TOM TEME I'OJibl U3YUYEHMs, HO 5 IIOTIBITAJIACH COBCEM BKPATILIE PACKPBITh 3Ty TEMY.
JoOpo U 3110- CIIOKHBIE TTOHSTHS, KOTOPbIE MOYXHO CPAaBHHUTH C (PU3MKOM WMIIM BBICIIEH MaTeMaTHKOM,
I/l HYy>)KHO IIEPENpOBEPATh U YTOUHATH Kaxknoe nerctsue. Kak rosopun Cokpar, BbICIIas MyApOCTb
— paznuyath 100po u 310. He kaxaplil yenoBek cnocoOeH coBepulaTh TOJIbKO J00pbIE MOCTYNKHU U
OBITH IPUMEPOM JJIS TOJPAXKAHUS, IOTOMY YTO 1I0OPO OTHOCUTEIBHO, O YEM M TOBOPUTCA BbIlIe. YTO
JUISL OJTHOTO 4Y€JI0BEKa XOPOUIO, JUIsl APYroro IUIoX0. DTO HE 3HAYUT, YTO HYXKHO BBICTpaUBaTh CBOU
HOHSTHS XOPOLIETO U IUVIOXO0r0. DTO 3HAYUT, YTO HY’KHO IIOCTYNAaTh 0 3aKOHAM 3paBOr0 CMBICIIA, HE
HAaHOCHUTH BpeJa OKPYXKAIOIIUM U camoMy cebe. YenoBek-3TO BhICIIee OMOCOLUMAIBHOE CYIIECTBO,
KOTOpOE CIIOCOOHO Ha BEJIMKHE IOCTYIIKHM, Y KOTOPOTrO €CTh pa3yM U cuia. YeroBek IOJKeH
BKJIaJIbIBATh CBOIO DHEPIrHI0 B Ojaryro ILeiab, 0 KOTOpOW OyayT TOBOPUTHh MWUIMOHBI JIIOJAEH, U
KOTOpyI0 OyayT ueHuTth. MTak, mepeiiieM K IJIaBHOMY BONpPOCY Moed paboThl, OTHOCUTENbHBI JIU
MIOHSTHUS «T00PO» U «3JI0», U B UEM BBIPAXKAETCS 3Ta OTHOCUTEIBHOCTS [3].

Cnucok UCTOYHUKOB:
1. Anpecsn P.I'. Jlo6po u 310/ DtHueckast Mpiciab. — M.//AkTyanbHble uccinenoBanus.2021
2. Tloustue mobpa B aHTW4HOM  Quuocopuu:  [DnekTpoHHBI  pecypc]. Pexum
nmocryma: https://bank.nauchniestati.ru/primery/referat-na-temu-dobro-i-zlo-absoljutnost-i-
otnositelnost-ponjatij/
3. 1o6po u 310: [DnexTpornkIii pecypc]. Pexum mocryma:https://works.doklad.ru/view/s1293]-
cGEdM.html
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CYIIHOCTHh OCHOBHBIX ®HJIOCOPCKUX KATETOPUI

Qunocodust ABISETCS OJHOW M3 CaMBIX CTapbIX M BaXKHBIX HAyK, KOTOpas 3aHUMAaeTcs
HCCJIEJOBAaHHEM OCHOBHBIX KaT€rOpuil OBITHS U YeJIOBEYECKOTO CYIIECTBOBAHHUS:

1. dunocodckre KaTeropud — 3TO MOHSITHSA, KOTOPHIE ONHUCHIBAIOT OCHOBHBIC ACHEKTHI
ObITHS, TO3BOJSISI HAM JIydllle MOHMMATh OKPYXXAOUIMi MHUpP M Hame Mecto B HeM. Konuenuws
OCHOBHBIX (PHIOCOPCKUX KaTeropuil sBiseTcs (YHIAMEHTOM JUIs TOHHUMAHUS MHUpPAa U PEIICHUS
¢unocodckux mpobiem. Cpeam 3TUX KAaTErOpHi €CTh TakHe, Kak ObITHE, CO3HAaHHUE, BpeMs,
OPOCTPAHCTBO, IyX U Marepus. Kaxmas kareropuss HMMeEeT CBOM YHHKaJIbHBIE CBOWCTBA U
XapaKTEPUCTHKH, KOTOPBIE ONPEEIISIOT €€ CYIIHOCTh M MecTo B Mupe[1].

2. CymecTByeT MHOXECTBO  (HIOCOPCKUX  KATETOPHH, KOTOpbIE MOTYT  OBITh
UCIIONIb30BAaHbl JJIsl aHAIN3a PA3IMYHBIX SBICHUH M MPOLECCOB, OT YEJIOBEUYECKOIO CO3HAHHUSA JI0
KocMmoca B 1iesom[2].

3. OnmHM M3 caMbIX BaXHBIX (PUIOCOMCKUX KaTEropuil — 3TO ObITHE, CO3HAHHE, BPEMs,
IPOCTPAHCTBO, AYX U MaTepHsi, KOTOPbIE MPEJCTABISAIOT COO0H OCHOBY MeTapu3n4eckoil Mpiciu[3].
4. dunocodckre KaTeropun B3aMMOCBSA3aHbl M B3aUMO3aBUCHMBI, X aHAJIHM3 U M3Y4YCHHE

MO3BOJISIET YIIIYOJISIThCST B TOHMMAaHHE OKPY’KAIOIIEH pPEaTbHOCTH W HAIIET0 MecTa B HEH, uX
B3aMMOCBSI3b  3aK/JIIOYaeTcs B TOM, 4YTO  OHH  SBJISIOTCA  B3aMMO3aBUCHMBIMH U
B3aUMOOOYCIIOBIIEHHBIMU[4].

3HaveHre GUIOCO(DCKUX KAaTeropui 3akKJI0YaeTCs B TOM, YTO OHH ITOMOTalOT HaM IMOHUMATh
CYHIHOCTb MHpa U HAICTO0 MECTa B HEM, HCJIb3d aACKBATHO OIIMCATb MHUP U YCIOBCUYCCKYIO IIpHUpOAY,
HE HCIMOJb3ys Bce 3TH KaTeropuu. OHM TECHO CBA3aHBI APYT C APYTOM U B3aUMHO OMPEACNAIOT JPYT
Apyra, 4To MO3BOJIACT HaM CO34aBaTh KOHICIITYaJIbHBIC MOACIIM MHUpa U HaIlleH KU3HU.

CnucoK UCTOYHUKOB:
1. Campirun C. U. Uctopus ¢unocoduu / C. U. Cambirun, A. M. Ctapoctun, U. B. Tymaiikus. -
M.: ®enukc, 2021. - 192 c.
2. KacwsaoB B. B. Hctopus dpunocodpun / B. B. Kacesnos. - M.: ®dennke, 2019. - 384 c.
3. "®unocodusa" FO.B. barypuna, "Kypc o6mieit punocopuu" H.M. MakapoBoii
4. becconos b. H. Ucropus ¢unocopun / b. H. becconos. - M.: FOpaiit, FOpaiir, 2017. - 288 c.
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COBPEMEHHBIE KOHIIEIIIIMA MUPOYCTPOMCTBA
TEOPHUS O MYJIbTUBCEJEHHOM

Llenpto naHHOW paboOTHI SBJISETCS PACCMOTPEHHE KOHLEMIUUMYJIbTUBCEICHHON, TaKkKe
U3BECTHOM KaK MHOTOMHPOBAsi MHTEPIIPETAIMs] KBAHTOBOM MEXaHUKH, KOTOpasl yBJIEKACT YUYCHBIX U
¢unocopoB Ha TPOTSIKEHUM JECATHIICTUH. DTa WJes MNPEArojaraeT, YTo MOXET CYIIEeCTBOBaTh
MHO>KECTBO BCEJICHHBIX, KOTOpPHIE CYIIECTBYIOT HApsIy C Hamied coOcTBeHHOH [1]. DTO MOryT OBITH
napajuleJibHble WJIM allbTEPHATUBHBIC PEATbHOCTU, KaKJasi CO CBOMMH YHHKaJIbHBIMU CBOWMCTBAMU U
3akoHamH (pu3uku. Teopust MyJIbTUBCENICHHOM - CIIOKHAsI U MPOTUBOPEUMBAsi TEMa, KOTOpasi BbI3BasIa
MHO>KECTBO BOIIPOCOB U 1€0aTOB Cpe/iy UCCIe0BaTENeH.

Teopust MyJTbTHBCEIICHHBIX — ATO KOHILETIHS B QHIOCOMUHN U TEOPETUUECKON (hU3HKE, KOTOpast
MpeJIoJiaraeT CyueCTBOBAaHHE MHOKECTBA BCEJICHHBIX, Ka)KJasi U3 KOTOPHIX UMEET CBOU (hU3HUYECKUE
3aKOHBI M CBOMCTBAa. JTa Waesd BOCXOAUT K JIPEBHHUM IpeKaM, KOTOPbIE€ BEpHJIM B CYIIECTBOBAHUE
OECKOHEYHOT0 4YHCa BCEICHHBIX, M Ha MPOTSHKEHMM HUCTOPUM OHAa B pa3iIMYHBIX (Qopmax
uccienoBanack gpuiocodpamu, puzukamMu u nucareaiMu-panTacramu [2].

B coBpemenHO#l (u3uKe Teopus MyJIbTHUBCEJICHHBIX CTaja Ba)XXHOW TeMOW IJsi 0OCYXKIEHUs,
0c00EeHHO B 00JaCTH KOCMOJIOTMUM W KBAaHTOBOW MexaHWKH. CTOPOHHMKH TEOPUH CUYHTAIOT, YTO
CYILIECTBOBaHHE MHOXECTBA BCEJICHHBIX MOXET IMOMOYb OOBSICHUTH HEKOTOpBIC 3arajgku BceneHHOI,
TaKWe KaK TOHKasi HACTPOiKa (PU3MUECKUX KOHCTAHT U CTPAHHOE IMOBEIeHUE Cy0aTOMHBIX YacTuil [3].

Kak u B ciiydae ¢ m1000#i TeMoil Hccne0BaHus, BaXKHO MPUMEHATh KPUTHUECKUN U B3BELICHHBIN
MOJX0/, HM3y4ass KaK CHJIbHBIC, TaK M CJIa0ble CTOPOHBI TEOPUHM M PACCMATPHBAsi MHOMXECTBO
MEPCIIEKTUB U TOYEK 3peHUs [4].

HexoTtopbie yueHbie CKeNTHYECKH OTHOCSTCSL K TEOPUHU O MYJIbTUBCEIICHHOM, OTMeUasi, 4TO OHa
SBIISIETCS JIUIIb THIOTETUYECKOW KOHCTPYKIUSMHU, KOTOPYIO TPYAHO MOATBEPIUTH OMBITHBIM MyTEM
[5]. Tem He MeHee, TeopUst O MYJIBTUBCEICHHOW BO3MOXKHO MOXKET TOMOYb B OOBSICHEHUU HEKOTOPBIX
(dbeHOMeHOB, HanpuMep, CYIIeCTBOBaHUE NMHAMUYeckol BceneHHo, KoTopas HaXOAUTCS B COCTOSTHUU
MOCTOSTHHOTO PacIIUpPEHHSI.

Opnako, kak W Jo0as HayyHas TEOpHs, TEOPHs O MYJIbTHBCEIEHHOW TpeOyeT Ooiblien
OMIIUPUYECKOW TIPOBEPKM U TOATBEPXKACHHUS, KOTOpbIe MOTYT OBITh CIOXXHBIMH WM JaXKe
HEBO3MOXXHBIMHM Ha JaHHBIH MoOMeHT [6]. HecMoTpst Ha TO, 4TO TeOpHsl O MYJIbTUBCEIEHHOW MMeeT
CBOM JIOKO3aTEIIbCTBA M ONPOBEPIKECHHUS, OHA OCTATCs aKTHUBHOW OOJNACTBIO HCCIENOBAHUN U
IpeJlaraeT HHTEPECHbIE BO3MOXKHOCTH JUISl AaJbHEHUIIET0 UCCIeJOBAHNS KOCMUUECKONW pealbHOCTH U
00CyXICHUI.

CnucoK UCTOYHUKOB:
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PNJIOCOPUA B UCKYCCTBE

Lenbto paboTHI ABISETCA MPOAHATUZUPOBATH MPOOIEMBI (PHIIOCOPUN UCKYCCTBA.

®unocodust UCKycCTBa - JUCHUILIMHA B CUCTEMe HayK 00 mckyccrBe. Punocodust UCKyccTBa
COJICPKHUT aHAIU3 XYA0KECTBEHHOI'O TBOPUYECTBA U OOBSCHAIOIIUX ATO TBOPUECTBO TEOPETUUECKUX
KOHILIENIINI, OHa paccMaTpHBaeT MUCKYCCTBO Kak cdepy ObITOBaHHS yesoBeka.Borpoc o momoxeHuu
HCKYCCTBA B JICHCTBUTEIILHOCTH - TO OCHOBHOM Bompoc dunocoduu uckyccrna [1].

[TepBBIii OMBIT CHCTEMHOTO IOAXO/Aa K BOMIPOCY O MECTe MCKycCTBa B KyJbType Jjana
¢mnocodpus Kanra. KynbTypa npucyTcTByeT Kak cdepa mposiBICHHS YeI0BEYECKOro ayxa.B KynbType
YeJOBEYECTBA HMMEETCs O0JIaCTh, KOTOPYI0 MOXKHO CYHMTaTh HACAIBHONH MOJCNBIO KYJIBTYPHI, €€
COCPEIOTOYMEM. DTO UCKYCCTBO U ICTETUUYECKOE OTHOIICHUE K MUPY[2].

Hexulaccnieckoe MCKyCCTBO JJaeT Ha4yalo HOBOMY 3Tally Pa3BHTHUS JEKOPATHBHO-TPHKIIAJTHBIX
HCKYCCTB, COLIMAJIbHO OPUCHTUPOBAHHBLIX Ha HOBEHIITHE JOCTHXKCHUA TCXHUKMH: I[I/ISaf/’IH, PeKiIaMa "
npyrue. He 0e3 momomm Tex jKe€ aBaHTapAUCTOB OBIT YelOBEKa BTOPOM moioBHHBI XX B.
CYUIECTBEHHO JCTETU3UPOBAICA.ITOMY CIIOCOOCTBOBAIM HOBEHIINE TEXHOJOTUH, COBPEMEHHBIC
cpeactBa nonurpadun, Uarepuner. Takum oOpa3oMm, skcnepuMeHT XX BeKa MPHUBENT K W3MEHEHUIO
TPAAULIUOHHBIX  A3BIKOB XYOO0XECTBCHHOI'O BBIPpAXKXCHUA, OCO6€HHO B C(bepe BU3YyaJIbHBIX
UCKYCCTB.JTOT IPOLIECC OXBAaTHII KakK c(epy XyI0KEeCTBEHHOTO TBOPUECTBA, TaK U chepy COOCTBEHHO
¢mrocopcknx u3bICKaHWH. VIMEHHO TMMO3TOMY BO3HHMKJIA HEOOXOAMMOCTh AaKTyalIHM3alud |
KOHCTHUTYHPOBaHHA (PUIOCOPUH MCKYCCTBA B KAaueCTBE CaMOCTOSTENBbHOW cdepbl WM pasnena
¢dunocodckoro 3HaHWA. 3aciyra MOJAEpHA MEpell KyJIbTypOoW NpOSBUIACE B TOM, YTO HUMCHHO B
rpaHMIaX 3TOW KyJIbTYypbl BOSHUKAET 0cobast HayKa - (putocodus uckyccrsa [3].

B XX B. B3ammopeiictBue (PuIOCOPCKOW M XyT0KECTBEHHOW MBICIH CTaJI0 emie Oojee
OYEBH/IHBIM, YeM B Npeasiayiue cronerus. Ilocne yeTkoit oprueHTannu GuiaocohCKux UCCIe10BaHUMI
Ha THOCEOJIOTHYECKYIO MPOOJIEMATHKY, XapakTepHylo miusi HoBoro BpeMeHH, B paMKax KOTOPOTO U
BO3HHMKJIA ICTETHKA, HHTEPEC YYCHBIX CMECTHIICS B CTOPOHY OHTOJIOTHYECKOH MpobiaeMaTuku [4].

CranoBnenue GpuI0co(huu UCKYCCTBA CBSI3aHO C M3MEHEHUEM CTHJIS MBIIUICHUS, XapaKTEPHOTO
JUISL ICTOPUYECKOTO MEpro/a 3MOXH MOJEPHA, Pa3BUTHE KOTOPOro mpojaoirkaercs. M3 atoro cinenyer,
YTO MPOJOJKAETCS pa3BUTHE PHIIOCO(PHUH HCKYCCTBA KaK CAMOCTOSITENIbHON HayKH [S].

Cnucok UCTOYHUKOB:
1. BonkoronoBa, O. JI. OcnoBbl ¢unocodun[Tekcr]:yue6. / O.Jl. Bonkoronoa, H.M.
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HCTOPHUSA PYCCKOH ®HJIOCOPUHN

Llenbto 1aHHOM pabOTHI ABISETCA U3yUYEHHUE U UCCIISIOBAaHUE PA3BUTHUS PYCCKON (PHIIOCODHH.

Hctopust pycckoil ¢unocodguu oTHOCUTCA K pa3BUTHIO (uiiocodcekoir Meicnu B Poccun ot
JIPEeBHEHUIINX BPEMEH 10 Hamux AHel. Pycckas punocodus umeer cBou 0COOEHHOCTH U XapaKTepHbIe
YepThl, KOTOPBIE CBSI3aHbI C HCTOPUUECKUMHU, KYJIBTYPHBIMHU U COIIMAILHBIMU O0COOeHHOCTAMU Poccuu.

3apoxaenue pycckoi ¢punocoduu cBsazaHo ¢ xpuctrnanuzanuei Kuesckoii Pycu B 10-11 Bekax u
MOSIBJICHUEM PEJIUTHO3HBIX YUYEHHH, TaKUX Kak MpaBociiaBue U crapooOpsadectBo. OaHAKO MEpBbIe
MIPOU3BEICHNUS, KOTOPhIE MOXKHO OTHECTHU K pycckoi (pusiocoduu, NosIBUIKUCH TOJBKO B 18 Beke, Korja
Hayascs npouecc GopMUPOBAHUS HALIMOHAIBHON UACHTUYHOCTH U MHTEpEca K BOIPOCaM COLIUaIbHOU
cipaBeIMBOCTH W cBoOoabl. Pycckas ¢umocodus pa3BuBamach B KOHTEKCTE OOIECTBEHHO-
MOJIMTHYECKUX cOOBITHI Poccuu 1 OblIa CBsA3aHa C KyJIbTYPOU, HAYKOW U UCKyccTBOM[ 1].

CnaBsnodunbl ObutM ¢GunocopckuM TeueHueM B Poccuu, KoTopoe BO3HHKIO B 19 Beke u
3aHUMAJIOCh HCCIEOBaHUEM MpoOJIeMbl 00IIecTBEeHHOro pa3Butus Poccuu. OHU cuuTanu, 4TO
3anaaHbld 00pa3 KU3HU HE MOAXOIUT ajisi Poccuu, W BBIIBUTAIM HACI0 O CHJIBHOW IEHTpaJIM3aIuN
rocymapcTBa M 00 YHUKAIBHOCTH KyJbTypbl M HcTOpuu Poccun. OHHM oOpammany BHUMaHHE Ha
po0JIeMbl YesloBeKa M 0OIIECTBa, B TOM YKCJIE HA BOIIPOCHI CBOOO/IbI, pABEHCTBA, CIIPaBEAJIMBOCTH U
TyxXoBHOCTH. CHaBsHOQWIBI TOMYCPKUBAIA BAXKHOCTH IPABOCIABHS WM HAPOJHOH MYJIPOCTH B
dbopMHupOBaHUH KYJIbTYpHOU uaeHTHYHOCTH Poccun(2].

B xonne 19 u nawame 20 Bexka B Poccum penurunosnas ¢uimocodusi Oblia CBs3aHA C
COIMATILHBIMH, TTOJIUTHYCCKUMH U PEITUTHO3HBIMHU H3MEHEHUAME. Penmurno3ueie Gpritocodbl, Takue Kak
bynrakos, ®nopenckuii, bepmses u IllecToB, wccnemoBany pa3iuyHbIC TPOOJIEMBI, TaKHUE Kak
COOTHOIIIEHUE BEphl M pa3zyma, MpoOJieMbl OOra M YeNOBEKa, HAIIMOHAJIBHBIA XapakTep PEUTruu U
npeosioyieHNe KOH(IMKTAa MEXIy pelurueil m Haykod. Penwrmosnas ¢miocopusi Toro BpeMeHH
OTpa’kayia IOUCK ITyTH K PETUTHO3HON U (PHIIOCOPCKON UCTHHE B YCIOBUAX COIMATBLHO-TMOTUTHYECKIX
noTpsiceHui[3].

Cnucok UCTOYHHUKOB:
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POJIb 3SUT'MYHJIA ®PEHJIA B ®HJIOCODPUN

Llenbro JaHHOM pabOTHI SIBIIIETCS pacCMOTpeHue BKIaaa 3urmynaa @peiina B punocoduro.

B ncuxuke yenoseka ecth ABa npuHnumna: CozHarensHoe - S, beccosnarensnoe - Ono. JIro6oe
JKenaHue, JAeiicTBUe cHavana Bo3HMkaeT B Héwm, a 3atem nepexoaut B S. Co3HaHue - 3TO MPOIIECCHI
Hallel TCUXUKHU, pealiu3yeMble ueloBeKoM. becco3HarenbHOe - 3TO Oecco3HATENbHOE B UEIOBEKE.
OTHOIEHUST MEXJAYy HUM W MHOW HEpaBHbIE, OHU CWJIbHEE M MHOTOE€ JUKTYIOT. JTO OTHOIICHUS
MSITEKHOTO KOHSI M BcaaHuKal[ 1].

OcHoBHuble paboTel Dpeiina, coaepxkamnue Gunocodckre uaeu U KOHISIIUH:

e  MaccoBas ICUXOJIOTHS M aHAJIN3 YEJI0BEYECKOro f;

e 3ampenenaMy NPUHLMINA YAOBOJIbCTBHUS;

e S u OHo;

e [lcuxomorus Gecco3HATEIHHOTO;

e HeynoBneTBOPEHHOCTH KyJIBTYPOU;

e [luBnnmsanus u aHanu3s yenoBeueckoro A u ap. Opeit BbIABUHYII:

e rumnoresa 00 UCKIOUYUTEIBHON POJIM CEKCYaIbHOCTH B BOSHUKHOBEHUH HEBPO30B;

e  yTBEpXKIEHHE O poyid 0eCcCO3HATENbHOTO M BO3MOXKHOCTH IMO3HAHUS €r0 4Yepe3 TOJIKOBAaHUE
CHOB;

® TUIOTE3a O TOM, YTO MCHUXHUYECKAs JIEATEIbHOCTh OECCO3HATENBHOIO MOAYUHSACTCS MPUHLUITY
YAOBOJIbCTBHUS, & ICUXUYECKAsA JEATEIbHOCTh OICO3HAHUS TOIUMHAETCS IPUHLUITY peaibHOCTH[2].

CornacHo koHnenuuu ®peiiga, HEBO3MOXKHO TaKO€ COCYIIECTBOBAHUE JTUYHOCTH U OOIIECTBA,
KOTOpO€ HE MOTIJIO Obl HEU30EXKHO MOPOXKAaTh KOH(MIUKT. /(€10 B TOM, YTO BBIXOJ M3 KOH(MIUKTA
MIOMOKET BaM CTaTh HEBPOTUKOM WJIM HOPMAJIbHBIM Ye€JIOBEKOM. EciM 4YenoBeKk MNPUHAUICKUT K
TaKOMy CJIOI0 OOIecTBa, B KOTOPOM Cyrep-S He CIHMIIKOM TPOMO3JIKO, HEBPO3 MEHEE BEPOSTEH, W
YeNI0BeK HaXOAUT Oosiee MPOCThie COCOObI YAOBIECTBOPUTH BICUCHHSI 32 CUET MEHBIIETO KOJIMYECTBA
YCBOEHHBIX HOPM H 3aIIPETOB.

Co croponsl ¢unocopun dpeiin naéT cBOE MOHMMaHUE YelIOBEeKa U KyIbTyphl. Kynbrypa
BbIcTymaer uisi Hero kak Cymep-f, ocHOBaHHO€ Ha OTKa3e YIOBJICTBOPATH IKEJIIAHUS
Oecco3HaTeNbHOI0, OHA CYIIECTBYET Oyaroaapst CyoIMMUPOBAaHHOM sHeprun ubuao[3].

CozHanue - oco0oe COCTOSHME, NpPUCYIIEEe TOJIbKO 4YesloBeKy. 3urmyHn @peiin u ero
CTOPOHHMKH OBUTH OJHUMH M3 TIEPBBIX, KTO MOMBITAICS HANTH OTBET HA BOMPOCH CO3HAHUS, M CMOTIIN
PacKpbITh 03311 cedst mup[4].

Crnucok nureparypsl:
1. boiiko A.H. Ilpobnema Gecco3HarenbHOro B (puimocopuu M KOHKpeTHbIX Haykax./. Illkona
Buma, 2006. 680-¢ rr [[IedatHoe n3manue].
2. bouapoB A.E. Mup ¢unocopuun. M.: Hayka. [[IledatHOe u3ganue].
3. Bapnakos C.}O. Kparkas ucropus punocopuu. M.: Meicib, 2006. [[leqatHoe uznanue].
4. I'paueBa O.M. Anronorust MmupoBoit punocopun. M.: Uuda, 2003. [[IevatHOE n3nanue].
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META®U3UKA JEKAPTA

Lenpto nmaHHONM pabOTHI SABISETCS PACCMOTPEHHE OCHOBBIX TE3HCOB OTHOCHTEIBHO
Mertaduzuku [lexapra.

Metaduznueckuil nyanu3m: Metapu3nuecKuii Jyaan3M, TaKkKe U3BECTHBIM Kak KapTUPOBAHHE
Hyanucra, 310 ¢unocodckas Teopusi, KOTOpas TOBOPUT O TOM, YTO CYIIECTBYIOT IBE pa3HbIE
cyOctaniuun Bo Bcenennoii: martepus u ayx. JlekapT monarajq, 4YTO Marepust  SABIAETCA
IPOCTPAHCTBEHHO-PACHPEICICHHOM, NMEIoIIe Maccy, 00beM M Ipyrue CBOICTBA, KOTOPbIE MOXKHO
u3MepuTh. JlekapT Bepuil, 4TO pa3jMyYHbIC CYyIIECTBA, BKJIKOYAs XUBOTHBIX U JIIOACH, UMEIOT Kak
MaTepuaidbHble, TaK M JyXOBHBIC acCleKThl. Takum 00pa3oM, UEIOBEK NPEIACTABISICT COOOU
COBOKYITHOCTh TEJIECHOW M MbICismen cyocraniuii. JlyxoBHas cyOcranuus, mo MHeHuto Jlekapra,
o0agaeT cBOMCTBOM CBOOO/IBI BOJIM M CIIOCOOHA MBICIIUTh, @ MaTepHajbHas CyOCTaHIHMS HE 00J1agaeT
3TUMH cBoWcTBamMu[1]. MeToaudeckuii COMHE3: OCHOBOIIOJAraImuii npuHIun B ¢uinocoduu Pene
Hexapra. OH Havan cBOiO (puiocodckyro NesITeIbHOCTD, CTaBs 0] COMHEHHE BCE 3HAHUS, KOTOPBIMU
OH pacroyiarajg, U BbIpakas HEYBEPEHHOCTb B TOM, YTO OH  JEHCTBUTEIBHO 3HAJI YTO-TO C
YBEPEHHOCTHIO. JlekapT Bepuil, YTO JJIsl JOCTHIXKEHUS HMCTUHBI HEOOXOJUMO HauaTh C COMHEHHUS BO
BCEX YCTAaHOBKAX U JIOrMaX, KOTOPHIE Mbl CUYHTAEM MCTUHHBIMU, U MPUHATH TOJIBKO T€ HJIEH, KOTOPHIC
MOKHO CUMTaTh aOCOJIIOTHO HA/IEKHBIMU U HEOMPOBEPKUMBIMU. J[eKapT cUMTal, YTO TOJBKO IMOCIEe
TOTO, KaK Mbl OTOPOCHMM BCE€ COMHEHHS M MPUMEM TOJIBKO T€ HACH, KOTOPHIE SBIISIOTCS aOCOIIOTHO
HAJKHBIMH M HEOINPOBEP)KUMBIMHU, MBI CMOXeM JocThub ucTuHBL [2]. "Cogito, ergo sum':
Konnenmuss "Cogito, ergo sum" - "SI MbIcmiO, CleIOBaTeNIbHO, S CYIIECTBYWO" - 3TO
ocHoBonojnaraomuid npuHimn ¢uiaocobun Pene J[lekapra. Mpes 3akirouaercss B TOM, 4YTO
CYLIECTBOBAaHHE YEJIOBEKAa HE MOXKET OBITh IOJBEPKEHO COMHEHMIO, TaK KaKk MBICIb cama 1o cebe
JOKa3bIBaeT Haile cymiectBoBaHue.". JlekapT cuuTani, 4yTo BCE, YTO Mbl BHJIUM M UyBCTBYEM, MOXKET
OBITH TIOABEPKEHO  COMHEHHWI0. Hampumep, MbI MOXEM COMHEBATbCS B TOM, CYIIECTBYET JIH
dbusznyeckuit MHp, B KOTOPOM MBI KUBEM, TaK Kak Hallld YyBCTBa MOTYT oOMaHbIBaTh Hac. Ho Mbl He
MOYKEM COMHEBATHCS B TOM, YTO MBI CYIIECTBYEM, IIOTOMY YTO COMHEHHE caMo 0 ce0e Mpearoiaraet
cymectBoBanue [3]. JlyxoBHas cymHocTh: [lyina sBiseTCs HEAENMMON M HEM3MEHHOM CYIHOCTHIO,
KOTOpasi  OTJM4YaeTcs OT MarepuainbHoro Mmupa. OH cumran, yro Jlyma mnpezacraBiser coOoi
CyOCTaHIMIO, HE WMEIOIIYI0 paCIIMpPeHHs B TPOCTPAHCTBE, HE TMOJBEPKEHHYIO  (U3HUYECKUM
M3MEHEHHUSM U HE CBA3aHHYIO ¢ TenoM. JlekapT mojarain, yto Jlyiia He 3aBUCUT OT Tela U MOMKET
MPOJOIKATh CYIECTBOBATh Mocie cMeptu. OH cuutai, uro [yma obnagaer ciocOOHOCThIO MBICIUTH
¥ OCO3HaBaTh CBOE CYIIIECTBOBAHHUE, B TO BpeMs KaK TEJIO SIBJISIETCS MAaTEPUATbHBIM M OTPaHUYEHHBIM

[4].
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HUCCIEJOBAHUE TUIIOB JIABEPOB
HOW LASERS WORK

Sources of controlled intense coherent radiation appeared that made it possible to concentrate
high energy in very small spectral, temporal and spatial ranges.

Modern electronic communication requires a sending device that can encode any data into a
transmittable form and a receiver that can distinguish between the message (signal) and its surrounding
line static (noise) [1].

The word "laser" is an abbreviation, which stands for "amplification of light by induced
radiation" and only the three basic components are necessary for laser action.

The frequency of radiation generated by the laser is within or near the visible part of the
electromagnetic spectrum.

Laser action depends on the ability of the laser (active) medium to undergo population inversion
(i.e., more atoms or molecules in the excited state than in the lower state).

The color of laser light, as a rule, is expressed by the wavelength [2].

Laser communications are better than radio as light wavelengths are packed much more tightly
than the sound waves and they transmit more information per second.

The main drawbacks to laser communications within the atmosphere have to do with interference
by rain, fog or pollutants.

One of the advantages of the laser fiber optics is that several fibers can be wrapped inside one
cable, and each cable contains many laser beams, each carrying billions of bits of information [4].

Multiple signals can be sent with high quality and low loss by light propagating along the
fibers.

REFERENCES:

l. [Onextponnbiii pecypc] Nicholas Gerbis. «How Laser Communication Works»
[electronic resource] / https://science.howstuffworks.com/laser-communication.htm (/lata oOparenus
17.03.2023).

2. [OnexTponHsblii pecypc] «What is laser radiation? Laser radiation: its sources and
protection from it» [electronic resource] / https://stuklopechat.com/obrazovanie/88110-chto-takoe-
lazernoe-izluchenie-lazernoe-izluchenie-ego-istochniki-i-zaschita-ot-nego.html  ([ara o6pamenus
17.03.2023).

3. [DnextponHsIil pecypce] Hebba Soffar; Published March 16, 2015 «Importance of lasers
in communication & advantages of fiber optics cables» [electronic resource] / https://www.online-
sciences.com/the-waves/the-importance-of-lasers-in-communication-and-advantages-of-fiber-optics-
cables ([lara oopamenus 17.03.2023).

4, W. O. Popoola, Z. Ghassemlooy, and E. Leitgeb, "Free-space optical communication
using subcarrier modulation in gamma-gamma atmospheric turbulence," 9th International Conference

on Transparent Optical Networks (ICTON '07) vol. 3, pp. 156-160, July 2007.

40


https://science.howstuffworks.com/laser-communication.htm
https://stuklopechat.com/obrazovanie/88110-chto-takoe-lazernoe-izluchenie-lazernoe-izluchenie-ego-istochniki-i-zaschita-ot-nego.html
https://stuklopechat.com/obrazovanie/88110-chto-takoe-lazernoe-izluchenie-lazernoe-izluchenie-ego-istochniki-i-zaschita-ot-nego.html
https://www.online-sciences.com/the-waves/the-importance-of-lasers-in-communication-and-advantages-of-fiber-optics-cables
https://www.online-sciences.com/the-waves/the-importance-of-lasers-in-communication-and-advantages-of-fiber-optics-cables
https://www.online-sciences.com/the-waves/the-importance-of-lasers-in-communication-and-advantages-of-fiber-optics-cables

Axo0ames /I.P., rp. U'TE-230
Hayunbliii pykoBoaureb: HoBokmenosa P.I'.

UCCJEIOBAHUE OCOBEHHOCTEN TEXHOJIOTUHU 5G
VIRTUALIZED 5G ARCHIYECTURE

Mobile technology has become firmly entrenched in our lives and continues to strengthen its
position. Mobile networks are the networks of operators providing voice and internet access on the one
hand, and on the other, a diverse range of gadgets, sensors and smart devices [1].

There are three main advantages of 5G technology:

e Network capacity in excess of 10 Gbit/s.

e Support for simultaneous connection of up to 100 million devices/km?2.

e Distribution of required frequency resource between different services.

5G networks are expected to connect many devices capable of billions of connections, enabling
the creation of new services in [3]:

e the IT and telecoms sector,

e automotive industry,

e the entertainment industry,

e education,

e agriculture and many others.

5G in medicine [5]:

e Accessible information about patients

e Medical help for patients in real time.

e Increasing of efficiency and reducing cost

¢ 5@ in the evolution of cars

e A lot of sensors on cars that can read information about road environment.

Conclusion:

¢ 5G remains a concept

o At least 10 times higher than LTE

e For Russia, 5G networks are more in the pipeline.
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NCCIEJOBAHUE TEXHOJIOT MU ADDITIVE MANUFACTURING
ADDITIVE MANUFACTURING

1. This led to the exploration of a diverse range of ideas and concepts with innovative
potential — one of these was additive manufacturing. In the early 1980s, Dr. Hideo Kodama, an
inventor, took the knowledge from 3D scanning and the layering pattern from 3D topographical maps,
to create the prototyping machine. In 1984, Charles Hull developed the material Stereolithography
Apparatus known as SLA. He went on to establish the first 3D printing company in 1986, that then
produced the first 3D printing machine in the year 1987 — printing layer by layer using
Stereolithography Apparatus (SLA) [2, 3].

2. The materials used for 3D printing are as diverse as the products that result from
the process. As such, 3D printing is flexible enough to allow manufacturers to determine the
shape, texture and strength of a product.

3. The term 3D printing encompasses several manufacturing technologies that build
parts layer-by-layer. Each vary in the way they form plastic and metal parts and can differ in
material selection, surface finish, durability, and manufacturing speed and cost [4].
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WCCJEIOBAHHUE TUIIOB U CTPAHJIAPTOB BECIIPOBOJIHBIX CETEN

WIRELESS NETWORKS TYPES AND STANDARDS

The world is becoming more mobile, and traditional networking methods are insufficient for our
current lifestyle.

Wireless networking allows for greater freedom of movement and the ability to extend
applications to different locations [1, 2].

Wireless networks use electromagnetic waves instead of wires to carry signals and are becoming
increasingly popular due to their many advantages over wired systems.

Wireless networks offer mobility and cost savings, as little to no wiring is needed and
deployment time is drastically reduced.

Wireless networks are classified into various types based on their ranges and technology used,
including WPAN, WLAN, WMAN, and WWAN [3].

WPAN is used for small areas to connect several network devices using Bluetooth, IR, and
Zigbee technology, while WLAN connects end-devices via high-frequency signals to an access point
serving as a gateway to the internet or business network.

WMAN connects multiple WLANS across a small geographical area or business/campus, while
WWAN covers an extensive area like a state or country and comprises technologies such as GSM,
CDMA, and WiMAX.

The main wireless networking standards are IEEE 802.15 for small personal networks, IEEE
802.11 or Wi-Fi for WLAN, IEEE 802.16 for WMAN networks, IEEE 802.22 for WRAN networks,
and IEEE 802.20 for WWAN networks.

While wireless networks offer new opportunities for industrial solutions, security must be
implemented with special attention.
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NCCIIEAOBAHUE I'PA®UKH RAY TRACING
RAY TRACING IN REAL LIFE

Today, perhaps the most hackneyed legend - ray tracing in real time

Ray tracing is a rendering technique that can realistically simulate the lighting of a scene and its
objects by rendering physically accurate reflections, refractions, shadows, and indirect lighting.

We can say that the digital environment simply transferred the work of light from the real world.
Only instead of a real photon (solar or artificial) there is a virtual photon, which moves from the
starting point and on its way interacts with the same virtual object, endowed with some properties.

However, there is a problem, and a serious one at that. Such a saturated environment is quite
difficult to model. Copying the processes of light in the real world is a very complex and
computationally demanding process [2].

To create reflections, in addition to the standard polygons of the game scene, certain parts of it
are assigned a material property, with the desired reflection coefficient.

When creating shadows using raytracing, the virtual rays coming from the light source, when
they meet the objects themselves, create the necessary areas of shading.

But for the sake of optimization, games use only a certain number of light sources and a limited
number of raytracing iterations. This trick makes the picture moderately live and realistic, but at the
same time does not overload the graphics subsystem [3].

Raytracing is no longer the technology that NVIDIA introduced in 2018. Now raytracing is not
true reflections and soft shadows, but a whole set of graphical settings that change the picture for the
better.
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NCCJEJOBAHUE OCOBEHHOCTEM JIABEPHBIX CETEN
LASER NETWORK FEATURES

Random lasers are an unconventional lasing architecture that supports many lasing modes at
random frequencies, leading to low-coherence, multi-frequency, and fluctuating laser radiation.

Pump engineering has been explored as a means of achieving controlled spectral selection in
random lasing architectures.

Network lasers are a novel type of random laser that can be efficiently and precisely controlled
through optimization of spatially non-uniform pump patterns.

Israeli and German researchers have developed a way to force an array of vertical cavity lasers to
act together as a single laser, using the concept of topological photonics and VCSELs that emit light
vertically [1].

The proposed dynamical model of coherent laser networks could have applications as a novel
continuous-time neural network for conventional digital computing.

Coherent laser networks exhibit self-organizing behavior and can maintain stability even in the
presence of random frequency and linewidth detunings of individual network elements [3].

The proposed training method concerns solely the stationary behavior of the network through the
coupling matrix, and the dynamics of the gain is not expected to violate the associative memory
functionality.

Numerical simulations demonstrate the potential importance of the proposed model for
unconventional computing and the reconstruction of binary and grayscale images by coherent laser
networks with proper weight matrices [2].
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NCCIEJOBAHME HCTOPUU PASPABOTKH MUKPOJJIEKTPOHUKH
INTEGTAYED CIRCUITS HISTORY

The purpose of this work is to consider integrated circuits and their functional purpose.

Depending on the manufacturing technique, the integrated circuits may be semiconductor, film,
or hybrid. Semiconductor microcircuit: all elements and inter-element connections of which are made
in the volume and on the surface of the semiconductor. Film microcircuit - microcircuit, all elements
and interelement connections of which are made only in the form of films of conducting and dielectric
materials. Film options are thin film and thick film microcircuits. The difference between thin film and
thick film chips can be quantitative and qualitative. Microcircuits with film thickness less than 1 mcm
are conventionally referred to as thin-film microcircuits, and microcircuits with film thickness over 1
mcm are conventionally referred to as thick-film microcircuits [2].

Hybrid microcircuit - a microcircuit containing, in addition to elements, simple and complex
components (for example, crystals of a semiconductor microcircuit).

Depending on the functional purpose, integrated circuits are divided into analog and digital.
Analog microcircuits are designed to convert and process signals that change according to the law of
continuous function. A special case of these chips is a line characteristic chip, a line chip. A particular
case of digital chips are logic chips that perform binary operations that are described by the laws of
logical algebra [1].

In recent years, new concepts have been introduced into the classification of integrated circuits:
general-purpose microcircuits, custom and semi-order. Custom microcircuit - a microcircuit developed
on the basis of standard and (or) specially created elements of units according to the functional scheme
of the customer is intended for certain radioelectronic equipment. Half-order integrated circuit - a chip
developed on the basis of basic crystals (including matrix ones).

Digital integrated circuits are used in devices for processing discrete information of electronic
computers (computers), automation systems, etc. For today and in the future, this is a very relevant
topic and widely used [3].
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HNCCIEJAOBAHUE TEXHOJIOI'MM Li-Fi UHTEPHET
Li-Fi TECHNOLOGY

Li-Fi (also written as LiFi) is a wireless communication technology which utilizes light to
transmit data and position between devices Li-Fi stands for Light Fidelity and is a Visible Light
Communications (VLC) system which uses light to send wireless data embedded in its beam. A Li-Fi
enabled device converts the beam of light into an electrical signal. The signal is then converted back
into data. Li-Fi is a Visible Light Communications (VLC) system and such a system has two
qualifying components:

¢ One device with a Photo-diode able to receive light signals.

e A light source coupled with a Signal Processing Unit.

The VLC system signals work by switching bulbs on and off within nanoseconds such that
human eyes are unable to notice it. High brightness white LED acts as a light source i.e. as
transmission source. A silicon photo-diode with good response to visible light is the receiving element.

LEDs are switched on and off to generate digital strings of combination of 1s and 0s. To
generate a new data stream, data is encoded in the light by changing the flickering rate of the LED,
which is used as the source. The LED output appears constant to the human eye by the fast flickering
rate of the LED.

VLC data rate is increased by parallel data transmission using an array of LEDs where each LED
transmits a different data stream.

The main components of a basic Li-Fi system contains the following:

a) A high brightness white LED which acts as transmission source.

b) A silicon photodiode with good response to visible light as the receiving element.
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NCCJEJTOBAHUE B3AUMOJENCTBUS YCTPOMCTB IoT
RESEARCH ON THE INTERACTIONOF IoT DEVICES

The Internet of Things [1] is the concept of a data network between devices. Inside the IoT,
people can communicate with "things" and "things" can communicate with each other.

The Internet of Things connects devices into a computer network and allows them to collect,
analyze, process and transmit data to other objects via software, applications or technical devices.

There are several types of architecture [2], from 3-level to 5-level. They share the same concept,
and differ only in the distribution of some responsibilities to the different levels.

If we consider the concept in more detail, end devices are objects that actually form "things" in
the Internet of Things system, play the role of an interface between the real and digital worlds and take
different sizes, shapes and levels of technological complexity depending on the task they perform
within a particular IoT deployment. Regardless of size, almost any tangible object can be turned into a
connected device by adding the necessary elements (sensors, actuators, interface cards).

For the interconnection of devices, will use the protocol Wi-Fi. Wi-Fi [3] — one of the most
popular and currently known protocols, has a wide compatibility of equipment at a low cost of the
chip. However, the high level of power consumption its main disadvantage. Devices that use Wi-Fi as
a data transmission protocol requires frequent replacement of the external power supply, thus
provoking unnecessary costs and inconvenience.

The initial connection, takes place through the router. If there is no router, the server itself plays
the role of the transmitter. This type of connection provides a permanent connection between the
devices and the server.

For full interaction of the devices with each other, it is necessary to write software. Example: Let
device one be a stepper motor, while device two is a sensor of some kind, e.g. a light sensor. Initially,
the two devices establish a connection to the server, confirm that they are on the network, and ready to
start working. Subsequently, the user configures the condition under which device one will trigger. Let
device one, turn on when device two's reading is greater than 5, otherwise turn off the device.

Also, with the software, it is possible to control data from a distance with various smart home
systems, such as Yandex Alice, Marusya and others. This makes it easier to manage the smart home,
as control becomes centralized.

In centralized systems, it is also possible to configure scenarios for device interaction, which
allows the automation of various smart home processes.
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HCCJEIOBAHUE BECHPOBOJHBIX CETEM MMEPEJAYU JTAHHBIX WiFi
WIRELESS LOCAL AREA NETWORK OPERATION

Wi-Fi is a popular term for high-frequency wireless local area network (WLAN).

The segment of the radio frequency spectrum used by 802.11 varies between countries. In the
US, 802.11a and 802.11g devices may be operated without a license, as allowed in Part 15 of the FCC
Rules and Regulations. Frequencies used by channels one through six of 802.11b and 802.11g fall
within the 2.4 GHz amateur radio band. Licensed amateur radio operators may operate 802.11b/g
devices under Part 97 of the FCC Rules and Regulations, allowing increased power output but not
commercial content or encryption [2].

IEEE 802.11 uses various frequencies including, but not limited to, 2.4 GHz, 5 GHz, 6 GHz, and
60 GHz frequency bands. Although IEEE 802.11 specifications list channels that might be used, the
radio frequency spectrum availability allowed varies significantly by regulatory domain.

Previously, many people did not trust communication waves, fearing for their health. But in the
modern world, almost all people are used to them. All studies write that Wi-Fi waves are the weakest
of all possible radiations that surround us daily. They do not harm health - this has been repeatedly
proven by scientists from around the world [1, 3].

Expected to be released sometime in 2024, Wi-Fi 7 is the true successor to the present gen Wi-Fi
6/6E standard that aims to operate in the 6 GHz band and bump up the raw data rates to 46.1 Gbps.

The standard is expected to bring features like improved multi-access point coordination which
could practically let active access points request idle access points to turn down their output power to
minimize the interference caused by the devices not currently in use.

Wi-Fi has come a long way of evolution from development for communication within the
company to a wireless network used by hundreds of millions of people. Now it is installed in almost
every home and is absolutely not harmful to health, as people might think at the time of its appearance
and development [5].

References:

1. [DnexTpoHHbIi pecype] https://en.wikipedia.org/wiki/IEEE 802.11 (/lata oGparienus
12.03.2023).

2. [OnexTpoHHbIf  pecypc]  https:/www.wevolver.com/article/the-evolution-of-wi-fi-
networks-from-ieee-8021 1-to-wi-fi-6e (lara oopamenus 12.03.2023).

3. [DnexTponHsbIi pecype] https:/ru.wikipedia.org/wiki/IEEE 802.11a (/lata oGparieHnus
12.03.2023).

4. [OnexTpoHHbI pecypc] https:/www.ray.life/evolution-of-wifi-then-and-now/ ([ara
obparmenus 12.03.2023).

5. [DnexTpoHHbI pecypc] https://www.canada.ca/en/health-canada/services/health-risks-

safety/radiation/everyday-things-emit-radiation/wi-fi.html ([lata oOpamenus 12.03.2023).

49


https://en.wikipedia.org/wiki/IEEE_802.11
https://www.wevolver.com/article/the-evolution-of-wi-fi-networks-from-ieee-80211-to-wi-fi-6e
https://www.wevolver.com/article/the-evolution-of-wi-fi-networks-from-ieee-80211-to-wi-fi-6e
https://ru.wikipedia.org/wiki/IEEE_802.11a
https://www.ray.life/evolution-of-wifi-then-and-now/
https://www.canada.ca/en/health-canada/services/health-risks-safety/radiation/everyday-things-emit-radiation/wi-fi.html
https://www.canada.ca/en/health-canada/services/health-risks-safety/radiation/everyday-things-emit-radiation/wi-fi.html

Jlanues K.A., rp. U'TE-240
Hayunbiii pykoBoauresb: HoBokmenosa P.I'.

HCCJEIOBAHUE KBAHTOBOM KPUIITOT PA®UU
QUANTUM ENCRYPTION

RSA and elliptic curve cryptography are extensively used in modern information security. These
algorithms are using public-keys to encrypt data. Public-key is open for everyone on the internet, but
modern computers can’t hack them. But quantum computers could simply break public-key security in
short amount of time. Although quantum computers are still in their infancy and non-operational

Symmetric encryption also is not completely secure. All classical methods to distribute a secure
key are fundamentally insecure because in classical physics there is nothing preventing an
eavesdropper, from copying the key during its transmission.

Quantum cryptography is a method of encryption that uses the naturally occurring properties of
quantum mechanics to secure and transmit data in a way that cannot be hacked. Because it is
impossible to copy or view data encoded in a quantum state without alerting the sender or receiver.
Quantum cryptography should also remain safe against those using quantum computing as well [1].

Quantum key distribution (QKD) is a system which provides a secure method for key exchange.
In this system every bit of data is represented by photons with different polarization. Calling party and
called party comprise which polarization type they have used to send and receive the photons, and then
discard all photons with mismatched polarization. If eavesdropper tries to listen in, he can’t render the
final key without comprising polarization with calling party. Eavesdroppers attack also will change the
quantum states of photons that users expect to see [2].

Most up-to-date QKD systems heavily attenuate laser beams that inevitably lead to production
multi-photon signals. The security of standard system is guaranteed by quantum no-cloning theorem.
The production of multi-photon signals means that eavesdropper can simply keep an identical copy of
key without alerting the users, that makes it unsecure. To solve this problem is used decoy state QKD
[3].

In this method calling party introduces some “decoy” states besides the signal state. Each pulse
is assigned to a state randomly. The state of each pulse announced after acknowledgement of receipt of
signals. The statistical characteristics of each state can then be analyzed separately. If eavesdropper
tries to listen in, he will modify the statistical characteristics of decoy stated or signal state, and then
will be caught [4].

Side-channel attack is an attack that exploits physical leakages from a cryptographic device
rather than the weakness in the algorithm itself. Nowadays, side-channel attack is considered one of
the most practical attacks.

To eliminate all side channels is used Measurement-device-independent quantum key
distribution. In this system communicating users independently encode and transmit light pulses to a
central node, which interferes them and measures the result. This measurement indicates the
correlation between bits, but not their values, which remain known to only users. This makes the
protocol secure even if eavesdropper on central node tries to steal the key [5].

Despite the important theoretical and experimental achievements QKD has some critical
limitations such as limited transmission distance and low Bit rate. Experimental QKD has been
performed over distances on the order of 100 km in standard telecom fibers as well as in free space,
while the secure key rate has now reached a few Mbits per second. Thus makes the potential
applications of QKD include securing critical infrastructures (for instance, the Smart Grid), financial

institutions and national defense [6].
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UCCJEIOBAHUE HEMPOHHBIX CETEH B IEPEBOJAX
NEURAL NETWORKS IN TRANSLATION

Nowadays there are quite a few online translators that can translate texts of relatively small
volume. The specific semantics, syntax, grammar and idiom of the original text determine the lexical
and semantic features of the translation. All this affects the quality, semantic coherence and readability
of the translation version. Most of today's translators work on the basis of neural machine translation
algorithms, which in turn has a great impact on the field in general. This raises the question: is the use
of neural networks in translation a benefit or a detriment? [2,3].

The aim of this paper is to find out how modern technology affects our lives and whether it can
change them.

The use of neural networks in translation can lead to more accurate and natural translations
compared to traditional rule-based translation systems. Neural networks can learn to recognise
complex patterns and relationships in language data, allowing them to better capture linguistic nuances
such as idioms and colloquialisms. In addition, neural network-based translation systems can be
trained on large amounts of data in a short amount of time, allowing them to improve over time as they
encounter more examples of language use. However, the use of neural networks in translation also
raises concerns about the potential bias of the training data, as well as the ethical implications of using
automated translation systems in certain contexts, such as legal or medical translation, where accuracy
and precision are crucial. Overall, while the use of neural networks in translation has the potential to
revolutionise the field, its application should be approached responsibly and its limitations and
possible pitfalls carefully considered [4, 5].
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HCCJIEJOBAHUE POCCUIMCKOM CUCTEMBI CIYTHUKOBOW CBS3H

RUSSIAN SATELLITE COMMUNICATIONS SYSTEM

Satellite communications is one of the types of space radio communications based on the use of
artificial Earth satellites as repeaters, usually specialized communications satellites. Satellite
communication is carried out between the so-called earth stations, which can be both stationary and
mobile.

A repeater is a communication equipment that connects two or more radio transmitters that are
separated from each other over long distances.At present, in the world outside of GNSS, GLONASS
(Russia) and GPS (USA), China and European countries are working to deploy Beidou and Galileo
GNSS. Japan and India are engaged in navigation satellite systems QZSS and IRNSS, respectively.
The principle of operation - the signal is fed from one of the ground stations to the satellite, from
which it is relayed to other objects within the coverage area. A satellite repeater can be passive or
active.

Scientists from MIPT started developing a domestic central ground satellite station. The project
will make it possible to replace imported equipment that allows you to provide telephone
communication and the Internet. Earlier, a number of world manufacturers announced the suspension
of supplies of such equipment to the Russian Federation. A sample of the domestic solution will be
ready in 2023, engineers calculate. Representatives of telecom operators said they were ready to
introduce Russian equipment as soon as it became available for commercial use [1].

MIPT engineers are creating a domestic central satellite communication ground station, which
will be able to replace the currently used foreign ones. Such objects, among other things, can ensure
the operation of the telephone network and the Internet. For the stations, mainly imported equipment is
used, and because of the sanctions it is problematic to buy it. In addition, now it has become
impossible to connect new subscribers to existing equipment, as its developers have suspended the
issuance of licenses [2].

One of the key elements for central station equipment is high-performance modems that receive
information and transmit it to customers using satellites. At the first stage, MIPT engineers are focused
on creating these devices. The specialists already have their ready-made layouts. They plan to
assemble a fully working sample by the end of 2023. Also, engineers will have to prescribe suitable
algorithms for the operation of modem software [3].

Then MIPT will be engaged in the creation of multi-user equipment. Based on it, Russia will be
able to build a completely independent satellite communications network. Russian satellite operators
are already ready to switch to domestic equipment, but some Russian operators have satellite
communications and are ready to switch to the domestic platform, while others do not have it, or some
operators believe that it is better to stay on a foreign platform. Therefore, here the opinion of experts is
divided. someone thinks that it is necessary to secure the country and create their own satellite
communications, because there is a risk that the equipment will be used remotely, while others believe
that it is better to continue to rent channels abroad.
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UCCJIEJOBAHUE DBOJIIOIIUU CETEM 5G
EVOLUTION OF 5G

Most recently, in three decades, rapid growth was marked in the field of wireless communication
concerning the transition of 1G to 4G. The main motto behind this research was the requirements of
high bandwidth and very low latency. 5G provides a high data rate, improved quality of service (QoS),
low-latency, high coverage, high reliability, and economically affordable services.

5G provides high-speed internet browsing, streaming, and downloading with very high reliability
and low latency. 5G network will change your working style, and it will increase new business
opportunities and provide innovations that we cannot imagine [1].

5G is faster than 4G and offers remote-controlled operation over a reliable network with zero
delays. It provides downlink maximum throughput of up to 20 Gbps. In addition, 5G also supports 4G
WWWW (4th Generation World Wide Wireless Web) and is based on Internet protocol version 6
(IPv6) protocol. 5G provides unlimited internet connection at your convenience, anytime, anywhere
with extremely high speed, high throughput, low-latency, higher reliability, greater scalability, and
energy-efficient mobile communication technology [3].

There are many applications of 5G mobile network: IoT, multimedia, smart homes, high-speed
mobile network [2].

This article illustrates the emergence of 5G, its evolution from 1G to 5G mobile network,
applications, different research groups, their work, and the key features of 5G. It is not just a mobile
broadband network, different from all the previous mobile network generations; it offers services like
IoT, V2X, and Industry 4.0.
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WCCJIEJOBAHUE METOJ0B OIITOBOJIOKOHHOWM CBSI3!
FIBRE OPTIC COMMUNICATIONS

Fibre optics as a transmission method What is Fiber Optic Cable Made of Fiber optic cable is
constructed with using of five parts like as core, cladding, coating, strengthening, and outer jacket.
Core is thin strands of glass that is called the optical fibers, and “Cladding” is getting to insulation
casing surrounding the Core offering the lower refractive index to perform all tasks by optical fiber.
“Coating” works as protective layer of optical fiber and “Strengthening” allows to protection of core
against crushing forces and excessive tension while insulating. And final, outer jacket helps to protect
the optical fiber from environmental hazards.[1]

How fibre optic communication works

A beam of light is passed through the optical fiber, which replaces the 1s and Os. Passing through
the fiber, the light is repeatedly reflected from the walls and carries information from one subscriber to
another.[2]

Why fibre is used.

Fibre optic cables have replaced copper wire as a transmission cable because they have more
advantages than electric cables. High bandwidth, small losses, simple amplification, low cost,
lightweight, interference-free. The conclusion can be drawn that fibre optic communication is much
better than other types of communication in terms of its characteristics.[3]
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HNCCJIEJOBAHUE MHOT'OJIYYEBBIX PA/IMOKAHAJIOB
MUWIJIMMETPOBOI'O IUAITA3OHA
MILLIMETER BAND MULTIBEAM RADIO CHANNELS

We consider a review of the propagation characteristics of mmWave signals and a survey of the mmWave
channel models found in the literature. Recent studies show that the next decade will encounter a 1000-fold
increase in capacity demand. This capacity demand triggered both academic and industrial efforts to find new
methods of overcoming it [1].

The three main methods used for enhancing the system capacity, where shrinking the cell-area and
applying advanced signal processing techniques can further enhance the spectral efficiency. Another potential
solution is to allocate new frequency spectrum, such as that in the millimeter-wave (mmWave) frequency band.
Furthermore, combining the three techniques would enormously increase the capacity, given that the technology
at the new frequency band is available and can be practically implemented. Given the huge available
bandwidths at the mmWave band, reduced cell sizes and enhanced signal processing techniques, the capacity
demand for the next decade or so can indeed be fulfilled.

The frequency band between 30 GHz and 300 GHz is termed as the mmWave spectrum, since it has the
wave-lengths range spanning from Imm to 10mm. Wireless communications at mmWaves are restricted by the
propagation characteristics, which are inherently different from those of the band below 5 GHz, where most of
today’s wireless systems communicate over the benign channel having the most favored propagation
characteristics counter. The pathloss and shadowing effects, as well as various attenuation losses of the
mmWave channel become more hostile as the frequency increases. However, most of these disadvantages
associated with the increased carrier frequency can be mitigated by sophisticated processing techniques, such as
high-gain directional antenna arrays associated with narrow beams, such as beamforming (BF) techniques, in
addition to diverse other classic Multiple-Input Multiple-Output (MIMO) solutions[2].

Main spatio-temporal characteristics of the mmWave channel. These characteristics include the mean
AoA(Angle of Arrival) and AoD(Angel of Departure), angular spreads, delay, root mean square (RMS) delay
spread, the number of sub-rays associated with each cluster and the total power of rays in each cluster. This
characteristic can be further sub-divided into two groups: inter-cluster and intracluster characteristics. The
former includes the general cluster characteristics, such as the cluster’s decay rate, arrival rate, angular spread
and shadowing features, while the latter includes the rays’ characteristics, such as the ray’s AoA/AoD and
arrival time[4].

In order to simulate a mmWave system operating in a given frequency band, rigorous measurements of
the different channel characteristics should be taken into account by the channel model. As shown in Figure,
creating the mmWave simulation channel depends on three key points:

* Identify the system environment: The building blocks of a mmWave system commences with
identifying the system’s nature, such as an indoor system, outdoor system.

» Simulated scenario: For example, an indoor scenario could be a WLAN, WPAN or indoor festival,
while an outdoor system could be a UMi or backhaul.

* The operating frequency: This is the most important parameter, since the propagation characteristics
differ from one frequency band to another even within the mmWave spectrum.

The availability of channel parameters extracted from extensive measurement campaigns is essential in
order to carefully characterize a specific system. Based on these system settings, the channel model may be
constructed according to the chosen scenario.

We can conclude that the development of the millimeter range is very important at this time, as
communication systems are developing very rapidly. Construction of new high-speed mobile radio

communication systems is possible on radio channels of millimeter frequency range[5].
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HCCJEIOBAHHME TUIIOB ONITUYECKUX CETEH

TYPES OF OPTICAL NETWORKS

Passive optical network In today’s increasingly competitive and technologically advanced
telecom environment, broadband networks offer telecom operators both new business opportunities
and new challenges. Carriers are now confronted with some problems: customer losing, revenue
decreasing, investment risk, high operational expense (OPEX), etc. At the same time, subscribers need
more suitable services, more personalized applications with high bandwidth consumption as well as
quicker troubleshooting to support a vast array of voice/data/internet services. Carriers must resolve
these issues in the stages of constructing, operating and upgrading their networks by deploying gigabit
passive optic network (GPON) of today [1].

A Passive Optical Network (PON) is a network that delivers high-speed broadband internet and
other services to subscribers via a simplified fiber-optic network. Telecommunications providers
typically use PON networks to deliver fiber-to-the-building (FTTB) services due to its simplicity of
topology and lack of field equipment to be maintained. In a PON system, a single optical fiber serves
multiple subscribers, with each subscriber connected via optical splitters and network units. Up to 32
subscribers can be connected to a single fiber link versus 32 separate fiber links for an active switched
optical network. Each subscriber can then have a nearly unlimited number of data ports connected,
subject only to bandwidth limitations on the incoming link [3].

In core PON solution, the OLT is placed in the central office to provide the PON access mode;
splitters at the entrance of the residential block or near the management office of the residential block.
For the FTTH, ONT series are provided directly in the multimedia box of each subscriber. For the
FTTB, the remote ONU could be placed near the building to support ADSL2+, VDSL2, G.SHDSL
technologies to utilize the existing twisted pair resource. All equipments are directly connected with
optical fibers. The integrated access platform OLT realizes the flexible access infrastructure depending
on the different scenario to operator requirement. Also, all of the equipments including the OLT,
optical network unit/multi dwelling unit (ONU/MDU) and ONT can be managed by the broadband
network management server to realize the end-to-end management solution [2].

PON has large diversity of application in a nowadays telecommunication networks. PON as a
possible solution for triple play is just one of the many possibilities of its application in relation to rest
of the telecommunication network. As a new technology PON is able to incorporate itself into existing
network, but also to present itself as complete solution for a new network. However, in terms of
currently the most popular service that is offered via telecommunication networks, triple-playi, it is safe
to conclude that GPON is probably the best technical solution for triple-play service. In the end it is
safe to conclude that Giga Bit Passive Optical Network due to it characteristics mentioned above
represents milestone in future development of new telecommunication networks, as well as updating
and expending the existing ones.
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UCCJEIOBAHHUE TEXHOJIOT U BUPTYAJIbHBIX CETEX VPN
VIRTUAL NETWORK TECHNOLOGIES VPN

VPNs establish secure and encrypted virtual networks for safe access to private networks over
public networks. VPNs are essential for securing digital communication and ensuring privacy. There
are various forms of VPNs, including Remote Access VPN, Site-to-Site VPN, and Client-to-Site
VPN.[1]

VPNs use encryption protocols to scramble data, reducing the risk of cyber attacks and data
breaches. Remote access VPNs allow employees to connect to the company network from anywhere,
increasing flexibility and productivity, while reducing office expenses.[2]

However, VPNs can be slower and more expensive than other options. Proxy servers are faster
and cheaper but may not offer the same level of encryption and privacy. Cloud-based solutions can
provide a balance between speed, security, and cost-effectiveness, but may rely on third-party
providers for storage and security.

Ultimately, the best choice will depend on specific requirements and priorities.|[3]

Overall, virtual network technology, specifically VPN, is a crucial tool for anyone looking to
protect their data online. The advantages of VPN outweigh its disadvantages, making it an important
and valuable tool in the modern world. As the technology continues to grow and improve, users can
expect even greater levels of privacy and security in the future.[4]
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NCCIEJOBAHUME ITPOBJIEMbI ®OTOITPUEMHHNKOB
PHOTORECEIVERS PROBLEMS

In recent decades, semiconductor photodetectors of radiation have been increasingly used in
radio electronics, automation, telemechanics, computer engineering and other fields.

Photodetectors, also called photosensors, are sensors of light or other electromagnetic radiation.
Photodiodes and photo transistors are a few examples of photo detectors.

Balanced photodetection is a commonly used detection method to increase the SNR of a signal
beyond simple amplification [1].

Photoreceivers are based on the same types of semiconductor photodiodes used for power
sensors and camera-based beam profiling. Since photoreceivers are semiconductor photodiodes, they
possess the same intrinsic advantages described in Photodiode Sensor Physics e.g., large detectivities
and very wide dynamic ranges.

The conversion of photons to electrons is very rapid in photodiodes, which enables them to
follow fast changing radiation levels.

More commonly, the parameter specified for a photoreceiver is the rise time, which is the
integral of the impulse response.

A photodetector generates an output voltage or electric current that is proportional to the incident
optical power. These fluctuations are generally regarded as noise [2, 3].

The benefit of a photodetector is active area. Due to the benefits of reduced noise and response
time, many high-speed photoreceivers are fiber-coupled.

Photoreceivers also possess a fixed gain-bandwidth product such that an increase in gain results
in a decrease of the bandwidth, and vice versa.
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HCCJEJOBAHUE TEXHOJIOTUMKBAHTOBOM CBA3H
QUANTUM COMMUNICATIONS TECHNOLOGY

For tens thousands of years, people have known the world and are faced with the need to process
and transmit information. With the development of a post-industrial society, the volume and speed of
information transmission are sharply increasing, and the processing time on the contrary is decreasing.

Quantum communication technology opens up new horizons in the field of information
transmission speed, as well as its security, which is actual in the modern world. The relevance of this
work is confirmed by the use of the compilation method, which allows you to make effective decisions
in various fields of activity. This allows you to acquire new knowledge about the telecommunications
industry, effectively learn how to work with equipment, and also allows you to lead yourself and the
team. In this research work, sources from leading universities of telecommunications and computer
science were considered, such as Massachusetts Institute of Technology (MIT) and the University of
Southampton. This allows us to understand the degree of development of the problem in the field of
quantum communication, as well as to build assumptions about the development of this area of the
digital economy in the future. The purpose of this project work is to study quantum communication
technologies, as well as to assess the future prospects of this branch of the digital economy [1, 2].

Quantum communication takes advantage of the laws of quantum physics to protect data. These
laws allow particles — typically photons of light for transmitting data along optical cables — to take on a
state of superposition, which means they can represent multiple combinations of 1 and 0 at the same
time. The particles are known as quantum bits, or qubits. Nowadays, quantum technologies are
integrating with previous generation equipment. They are used in a banking sector, power companies
and militaries [5].

Quantum Key Distribution (QKD) makes the circuit unbeatable for hackers. It is believed that if
the error rate in the key is less than 11 percent, then the security of the communication line can be
guaranteed. Any eavesdropping activity would disturb the intricate relationships among the qubits
involved, which would be noticed by the sender and receiver of the message so secured, and then
communication would be automatically stopped [4].

Summing up, quantum communication systems are completely safe, but the situation may soon
change due to the appearance of a quantum computer, because its large speed of operation previous
methods of security will not be effective. This is a potential threat for sectors of digital economy and
the issue of developing such security systems is becoming more actual but this does not mean that
research in this field should be stopped, on the contrary, now we are seeing how more and more new
lines and applications of quantum communication are being created, new equipment and data
transmission standards are being developed. Thus, the goal was achieved and I would like to continue
researches of this topic but from the point of the hardware part of the equipment.
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NCCIEJOBAHUE KOMIIBIOTEPHBIX UI'P KAK CPEJICTBA
HUHTEJVIEKTYAJIBHOI'O OBYYEHMUSA

GAMING FOR INTELLECTUAL EDUCATION

Video gaming has become increasingly popular over the years, with millions of people engaging
in the activity every day. As the popularity of video gaming has grown, so has the interest in
understanding the effects, it may have on psychological functioning. While some studies suggest that
video gaming can have negative impacts on psychological well-being, others suggest that it may have
positive effects. In this essay, we will examine the relationship between video gaming and
psychological functioning.

One of the primary concerns that researchers have about video gaming is its potential to lead to
addiction. Addiction is defined as the inability to control one's use of a substance or behavior, despite
negative consequences. Studies have shown that video gaming addiction can lead to negative
consequences such as poor academic performance, social isolation, and increased aggression.
However, it is important to note that not all individuals, who engage in video gaming, develop an
addiction [1].

Another concern about video gaming is its potential to lead to decreased social skills. Video
gaming can be a solitary activity, and individuals who spend a significant amount of time engaging in
video gaming may miss out on important social interactions. However, some studies have shown that
certain types of video games can actually improve social skills. For example, multiplayer games can
provide opportunities for individuals to work together and communicate effectively with others.

Despite these concerns, there is also evidence to suggest that video gaming can have positive
effects on psychological functioning. For example, research has shown that video gaming can improve
cognitive skills such as attention, memory, and problem-solving. Additionally, video gaming can
provide individuals with a sense of achievement and satisfaction, which can lead to improved mood
and self-esteem.

It is important to note that the effects of video gaming on psychological functioning may depend
on several factors, including the type of game being played, the amount of time spent playing, and the
individual's personality and life circumstances. For example, individuals who are already prone to
anxiety or depression may be more vulnerable to the negative effects of video gaming [2].

In conclusion, video gaming can have both positive and negative effects on psychological
functioning. While some studies suggest that video gaming can lead to addiction and decreased social
skills, others suggest that it can improve cognitive skills and provide individuals with a sense of
achievement and satisfaction. Ultimately, the effects of video gaming on psychological functioning
may depend on several factors and may differ from person to person. It is important for individuals to
be aware of both the potential risks and benefits of video gaming and to use it in moderation.
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NCCIIEAOBAHME ITPOBJIEM METOJA HDRP
HDRP - FUTURE OF GAME DEVELOPMENT

For many years, game designers have struggled to make the player experience as memorable as
possible, which meant creating games with the most elaborate story, interesting concept and, of course,
graphics. In addition, if the first two things could be dealt with, then improving the graphics entailed
using a huge amount of computer performance resources that the average user often could not afford.

The problem of game optimization is not new; it has existed since before the first computer
games were invented. The creators of games and 3D spaces are still trying to keep up with constantly
developing technologies, discovering more and more sophisticated technologies for optimizing games.
I will describe one of these methods in this work. One of the most breakthrough and at the same time
simple ways to simplify the calculation and processing of game space by a computer is the HDRP
method - (High Definition Render Pipeline) HDRP is a new way of rendering that gives us resources to
achieve realistic results in Unity. SRPs (Scriptable Render Pipelines) was released in Unity 2018.1 as
Preview package, so these features are still not finished. HDRP brings to Unity a new Lightning
system called Physical Light Units (PLU), new Volume settings that contain information about fog,
visual environment, shadows, reflections, metallic, roughness, normal maps and more. As simple,
HDRP - is a handful, genius and simple technique, that’s allows game developers create textures and
models of everything much faster and easier, and also computer can procced models and textures much
faster than previous methods [1, 2].

To understand the essence of the HDRP method, you need to delve into understanding how
roughness, metallic and specular textures work. Roughness, metallic and specular textures takes the
interval from zero to one, expressed in black and white format, where black is absolute zero and white
is one. HDRP has put forward an ingenious solution to the problem of the separability of roughmess,
metallic and specular textures, making instead of three black-and-white images one that takes up as
much space as one, but at the same time color.

The genius of this method lies in the fact that it rethought the understanding of the interval from
zero to one for the game engine, over time it became clear that this interval does not necessarily have
to be from black to white, it can also be from dark blue to light blue, which for the game engine is the
same black and white analog. Over time, people came up with the idea to use this for optimization
purposes in the form of the HDRP method [4].

Nowadays, the HDRP method is increasingly being used in various game studios for a reason,
this method of optimizing the game environment is the starting point for creating photorealistic games
without a significant load on the owner's computer. Now games are becoming more and more
advanced, from graphics to realistic physics, HDRP is one of several methods that has influenced the
quality of games released.

References:

1. [OnexTpoHHBIN pecypc] Industry Leading Solution for RT3D [Internet resource] — Access
mode: https://unity.com/ru/srp/High-Definition-Render-Pipeline ([lata oopamenus 27.03.2023).

2. [OnexTpoHHBIN pecypc] References for images [Internet resource] — Access mode:
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3. [DnexTpoHHBIHA pecypc] How HDRP works in export [Internet resource] — Access mode:
https://helpx.adobe.com/substance-3d-painter/using/export.html ({ara obpamenus 27.03.2023).
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[Internet resource] — Access mode: https:/www.youtube.com/watch?v=22pj-nbVwGU (/lara
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HCCJEIOBAHUE BO3MOXHOCTENA HCKYCCTBEHHOI'O HHTEJLUIEKTA

ARTIFICIAL INTELLIGENCE CAPABILITIES

Artificial Intelligence (AI) has become one of the most talked-about and rapidly advancing
technologies of our time. Its impact is felt across numerous fields, including healthcare, finance, and
entertainment. Al is transforming the way we work, communicate, and interact with the world around
us. It has the potential to bring about tremendous benefits, from improving medical diagnosis and
treatment to enabling more efficient transportation systems and enhancing cybersecurity. However,
there are also concerns about its potential negative consequences. Some worry that Al will replace
human workers, leading to mass unemployment and economic inequality. Others fear that Al could be
used to perpetuate discrimination or even cause harm if it falls into the wrong hands.[1]

As such, this work aims to explore the issue of whether Al is a friend or a foe, examining the
potential benefits and drawbacks of this technology and the challenges that come with its development
and implementation. Work will provide an overview of the history and current state of Al
development, as well as a discussion of the different types of Al and their applications.

Artificial intelligence can be a cause of unemployment for several reasons [2, 3]:

e Process automation: When routine tasks that were previously performed by humans can be
automated with the help of artificial intelligence, this can lead to the people who used to perform these
tasks no longer being needed in the process.

e Improved efficiency: The use of artificial intelligence can lead to improved efficiency in
business processes, which may mean that fewer people are needed to perform the same work.

All of these reasons can lead to people losing their jobs as a result of the replacement of human
labor with artificial intelligence. However, it is worth noting that the use of artificial intelligence can
also lead to the creation of new jobs and opportunities in other areas.

And yet there was no mention where replacement of human labor with artificial intelligence is
highly positive:

Manufacturing: The use of robots and automation in manufacturing can improve efficiency,
increase quality, and reduce errors.

Medicine: Analysis of patient data, assistance in diagnosis and decision-making, as well as
improved monitoring of patient conditions can all be achieved with the help of artificial intelligence.

Finance: The use of artificial intelligence for market analysis, trend prediction, and portfolio
management can help improve investment outcomes.

Transportation: Autonomous vehicles, drones, and other forms of transport can improve safety,
reduce fuel costs, and increase delivery efficiency.

Education: The use of artificial intelligence for personalized learning, identifying student needs,
and predicting success can help improve the educational process.

Food: Al can help reduce food waste, improve crop yields, enhance food safety, and create a
more sustainable and equitable food system.

These are just a few examples, and there are other potential benefits to using artificial
intelligence in each of these areas.

REFERENCES:
1. Woods, W. 1970. “Transition network grammars for natural language analysis.”
Communications of the ACM 13(10): 591-606
2. Turing, A. M. 1950. “Computing machinery and intelligence.” Mind LIX(236): 433—
460
3. McCormack, J. 2014. “Balancing act: variation and utility in evolutionary art.”
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HNCCIEJOBAHUE METOJ1OB OBHAPYXXEHUSA CUT'HAJIA B COTOBBIX
CUCTEMAX MIMO 5G

ANALYSIS OF SIGNAL DETECTION METHODS IN 5G MASSIVE MIMO CELLAR

With globalization, present-day networks are facing high traffic demands, and to fulfill these
needs, The 5G mobile networks are currently starting to be implemented and aim to be 100 times faster
than current 4G networks. To make 5G and beyond networks a reality, many advanced ideas have been
proposed and analyzed in recent years. The major key enabling technologies that have been considered
for 5G include millimeter waves, small cells, beamforming, device-centric architecture, full-duplex
technology, massive MIMO, Terahertz wave, and visible light spectrum [1].

Beamforming is the ability of the base station to adapt the radiation pattern of the antenna.
Beamforming helps the base station to find a suitable route to deliver data to the user, and it also
reduces interference with nearby users along the route. Beamforming has several advantages for 5G
networks and beyond. In massive MIMO systems, the base station can send data to the user from
various paths, and beamforming here choreographs the packet movement and arrival time to allow
more users to send data simultaneously. Thus, beamforming helps a user to receive a strong signal
without interference with other users.

Due to the large number of antennas at the base station and active multiple users operating in the
uplink channel, multiuser interference at the base station becomes a challenge. Thus, there is a need for
cost effective algorithms which would yield outstanding performance with respect to specific metrics
such as the BER and throughput [2].

The Alamouti STBC system was primarily structured to operate with two antennas transmitting
complex symbols through two independent channels. Both symbols are then collected at a single
receiver with a supposition of perfect CSI. Prior to transmission, the modulated symbols are structured
in pairs with each pair of the consecutive symbols mapped into a STBC matrix. The produced code set
is then transmitted in two successive time slots. Within each time slot, two symbols are transmitted
concurrently [3].

The coherent detection technique has been illustrated with the assumption of perfect CSI at the
receiver. This tends to introduce higher processing delay and reduce the achievable data rate. DSTBC
helps to alleviate these challenges by removing the need for CSI without sacrificing diversity gain.

It has been examined and realized that the BER increases in both coherent and non-coherent
schemes for higher order antenna diversity. This has given the premise for further investigation with
respect to detection schemes and optimum performance in higher order MIMO systems for 5G. The
analysis under perfect channel estimation gives the coherent scheme an upper hand with a 3dB gain
over the non-coherent differential STBC detection approach.

List of references:
1. Massive MIMO Systems for 5G and beyond Networks—Overview, Recent Trends,
Challenges, and Future Research Direction.

2. Low Complexity Linear Detectors for Massive MIMO: A Comparative Study.
3. Evaluating Signal Detection Techniques for 5G MIMO Systems
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UCCJEIOBAHUE BUPTYAJIBHON KOPIIOPATUBHOM CETHU NNEPEJAYM JJAHHBIX
JJI51 OBPABOTKH PEAJIBHOI'O TPA®DUKA

DEVELOPMENT OF A PROTOCOL FOR SWITCHING REAL TRAFFIC
IN VIRTUAL NETWORKS

Modern communication networks of the Russian Federation are mainly built on foreign
equipment, the vendors of which announced their withdrawal from the Russian market - they refused
to supply equipment and software and support already deployed solutions, so there is an important task
of replacing it.

The aim of the research is to develop a virtual environment capable of processing real traffic, as
well as to develop a protocol for switching traffic within a virtual network. Currently, there are a large
number of simulators and emulators of network equipment for the possibility of training or
demonstrations. Prime examples are Cisco Packet Tracer or EVE-NG. Their main disadvantage is that
they only emulate the operation of real equipment and networks. Hardware devices are responsible for
processing real traffic, while building a network requires a cable, which is one of the most expensive
elements of any wired data network.

To reduce the cost of creating and maintaining networks in companies and enterprises, wireless
networks are used. The most important advantage is the reduction in cable usage. In addition to cable,
the main costs are for hardware devices, such as switches or routers. In this case, this equipment can be
presented in software form and installed on one hardware server [2].

The server is a hardware component and serves to organize a virtual network inside it, which will
process the traffic that comes from the wireless network. A virtual network is one or more software
switches (SS) to provide data transfer. The software switch is a special program with the functions of a
classic hardware switch.

Previously, the WVNIP protocol was developed to interface a virtual and wireless network. This
protocol works, but it has its drawbacks. The main disadvantage was that by changing the Ethernet
frame, the standard itself changed. Also, the appearance of a new field in the frame meant that it would
be longer, which would affect the throughput during data transmission. In this regard, it was decided to
develop an alternative SNSP protocol [3].

The developed SNSP protocol, in comparison with the WVNIP protocol, is more optimal, since
the HUD service field is added only inside the server, and does not load the wireless network with the
transmission of additional service information.

The developed virtual communication system will allow small companies to significantly reduce
costs when organizing and maintaining data transmission networks, as well as simplify their operation,
as there will be less hardware used. The developed virtual data transmission system, in conjunction
with the SNSP protocol, has shown its theoretical performance, which means that in the future it can
be used to work in organizations, which will allow them to reduce the cost of organizing and
maintaining a corporate data transmission network.

References:
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HCCJEIOBAHME TUIIOB 1 CTPAHJIAPTOB BECITPOBOJHBIX CETEH

WIRELESS NETWORKS TYPES AND STANDARDS

The world is becoming more mobile, and traditional networking methods are insufficient for our
current lifestyle.

Wireless networking allows for greater freedom of movement and the ability to extend
applications to different locations [1, 2].

Wireless networks use electromagnetic waves instead of wires to carry signals and are becoming
increasingly popular due to their many advantages over wired systems.

Wireless networks offer mobility and cost savings, as little to no wiring is needed and
deployment time is drastically reduced.

Wireless networks are classified into various types based on their ranges and technology used,
including WPAN, WLAN, WMAN, and WWAN [3].

WPAN is used for small areas to connect several network devices using Bluetooth, IR, and
Zigbee technology, while WLAN connects end-devices via high-frequency signals to an access point
serving as a gateway to the internet or business network.

WMAN connects multiple WLANSs across a small geographical area or business/campus, while
WWAN covers an extensive area like a state or country and comprises technologies such as GSM,
CDMA, and WiMAX.

The main wireless networking standards are IEEE 802.15 for small personal networks, IEEE
802.11 or Wi-Fi for WLAN, IEEE 802.16 for WMAN networks, IEEE 802.22 for WRAN networks,
and IEEE 802.20 for WWAN networks.

While wireless networks offer new opportunities for industrial solutions, security must be
implemented with special attention.
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ITPOBJIEMA ITOMEXO3AIMIMEHHOCTH JIEKTPUYECKUX CUT'HAJIOB

OnHuM u3 (HaKTOPOB, YCIOKHSIOMUX Tepeaady 3JICKTPUUECKUX CUTHAJIOB, SBISCTCS HAIMYHE
IIOME€X, TO €CTb, JIOObIX BHEIIHUX WJIM BHYTPEHHUX BO3ICHCTBUII Ha CHTHAJ, BBI3BIBAIOIINX
CIIy4aiHbI€ OTKJIOHEHHs IPUHATOrO CUTHAJIA OT IEpeAaBacMoro.

[TomMexu oueHb pPa3HOOOPA3HBI KaK IO CBOEMY IPOUCXOXKICHHIO, TaK U IO (PU3UUECKUM
cBoiicTBaM. VICTOYHMKH MOMEX MOTYT HaXOOUTHCS KaK BHE, TAK U BHYTPU CaMOH CHUCTEMBI IIEPEIayH.
Mermatoniee nelicTBUE MOMEX B 3aBUCHUMOCTM OT WX BHUJAA U XapakTepa IEepeaaBacMoOro CUrHaja
nposiBisieTcsl mo-pasHoMy. OHHM MOTYT clienarh IOJIE3HYH0 MHGPOpPMaLKI0 Hepa30OpUUBOH, CO34aTh
JIO’KHBIE CUTHAJIBI U T.JI.

[Tomexu MOKHO Kiaccu(pUIUPOBATh MO CIEAYIOUMM IPU3HAKAM:

e[lo mpoucxoxaeHuo (MecTy BO3HMKHOBEHHS): TEIJIOBbIE IIyMbl JMHUU M almapaTypsl,
COOCTBEHHBIE LITyMbl YCUIIUTEIbHBIX JIEMEHTOB U IIOMEXHU 32 CYET HEIMHEHHOCTH I'PYyNIIOBOIO TPAKTa,
IIOMEXH 3a CUET MEPEXOHBIX BIUSHUN MEX]y MapaJIJICIbHBIMU LETSIMU U OT/I€IbHBIMU YCTPONCTBAMU
MHOTI'OKaHAJIbHOM CHCTEMBI; aTMOC(EpHBIE TIOMEXH; TOMEXH OT PAJUOCTaHLIUN, ICTOUHUKOB TUTAHUS,
MEXaHMYECKHUX BO3JECHCTBUI Ha anmaparypy u Apyrue;

ello ¢Qusmueckum  cBoicTBaM:  (PIYKTyallMOHHBIE H  COCPEIOTOYCHHBIE  ITOMEXH.
@DyKTyallMOHHBIMU Ha3bIBAIOT [TOMEXH, O0YCIOBICHHbIE (MIYKTYyalUsIMU Te€X WM MHBIX (QU3NYECKUX
BennurH. DIIyKTyallmoHHAs TIOMEXa IMPENCTAaBIIsIeT COOON HEeNpephIBHBIE KOJICOaHMS, MEHSIOIINECS
ciydaiiHeIM oOpa3om. IlpuunHamMu BHYTpPEHHUX (IYKTyallUOHHBIX MOMEX SIBJISIOTCS B OCHOBHOM
TEIUIOBOM 1IyM B IPOBOJIHUKAX.

K cocpenoroueHHbIM BO BpeMEHM (MMIIYJIbCHBIM) IIOMEXaM OTHOCSTCS IIOMEXH B BHJE
OJIMHOYHBIX KOPOTKUX MMITYJIbCOB Pa3JINYHOW MHTEHCUBHOCTH U JUIUTEIBHOCTH, CIEIYIOIIUX OAMH 32
JpyTUM 4epe3 ciydyailHble, JOCTaTOYHO OOJIbLINE MPOMEXYTKH BpeMeHH. IIpuunMHaMu MMITyJIbCHBIX
MIOMEX SIBJISIIOTCS: TPO30BBIE Pa3psi/ibl; PAAHMOCTAHIINH, paOOTAIOIIME B UMITYJIbCHOM PEXHUME; JTHHUN
3JIEKTPONEPENAUYX U APYTUE SJHEPIOyCTAHOBKU

e[lo xapakrepy BO3JEHCTBHS HAa CHUTHAJI: AAJUTUBHBIE M MYJIbTUIUIMKATUBHBIE ITOMEXHU.
AJIUTUBHON SIBJISIETCSI 1TOMEXa, MTHOBEHHBIE 3HAUEHUS KOTOPOW CKJIAJbIBAIOTCS C MTHOBEHHBIMU
3HAUEHUSAMU CHUTHaJa. MyJIbTUIIIIMKATUBHOM HA3bIBAETCA TIOMEXAa, MTHOBEHHBIE 3HAUYEHHsS KOTOPOMU
MEPEMHOXKAIOTCSI C MTHOBEHHBIMH 3HAUEHHUSIMU CUTHAJIA.

YMeHbIIEHHE BIUSHUS MOMEX OCTAeTCs KII0YEBHIM (DaKTOPOM JJIsi KayeCTBEHHOW mepenayu
curHana. [Ipu Bcem MHOroo0pasuu MeTo10B 0OpbOBI ¢ TOMEXaMHU X MOKHO CBECTU K TPEM OCHOBHBIM
HaIpPaBJICHUAM:

e [logaBiieHne MoMeX B MECTE€ MX BO3HUKHOBEHHUSA. JTO 4acTO HUCIOJIb3YyEMBIH, HO HE BCETIa
IpUEMJIEMBIN CITOCO0, TaK KaK CYIIECTBYIOT MCTOYHUKU IOMEX, Ha KOTOpbIE BO3JEHCTBOBATh HEb3s
(rpo3oBble pa3psibl, mrymbl ConHIa U Ap.).

e YMEHBUICHNE [TIOMEX Ha MYTAX UX IPOHUKHOBEHMSI B IPUEMHHUK.

e OcnabiieHye BIUSHMS MOMEX Ha NPUHUMAEMOE COOOILIEHHE B MPUEMHHKE, NEMOAYIATOpE,
nekozaepe. OCHOBHBIM CPEACTBOM YMEHBILIEHHUS TIOMEX Ha MPUME ABJISETCS UCIOJIb30BAHNE YACTOTHBIX
¢mIbTpoB. DTO Hambosiee TPYIOEMKHUIA U CIOXKHBIM METOJ, TaKk Kak MX U3 oOuiero mryma tpedyercs
BBIIETIUTH CUTHAJ, U U30MPATEIbHO OTJCIUTD €r0 OT IOMEX.

Cnucok Jureparypsbi:
e MuxaiinoB P. JI. IloMexo3almMIIEHHOCTh TPAHCHOPTHBIX CETEH CBS3M CHEIUATIbHOTO
HazHauyeHus. — Yepenoser: YBBUYPDO, 2016. — 128 c.
¢['OCT P52863-2007. 3amuTa uHGOpMaud ABTOMAaTH3UPOBAHHBIE CHUCTEMBI B 3aIMIICHHOM
ucnogHeHu. McnplTaHus Ha yCTOMYMBOCTH K IPEAHAMEPEHHBIM CHJIOBBIM 3JIEKTPOMATHUTHBIM
BozaeiicTBusaM. O01ue TpeboBanus. — M: Crangaptundopm. — 2007. — 34 c.
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IBOJIOIIUA PABBUTUA U COBEPIHIEHCTBOBAHUSA CIIOCOBOB ITEPETAYA
NHOPOPMALIMN

B coBpemenHOM mupe nHbOpMaIus UTPaeT BAXKHYIO POJIb M KXl JE€Hb MBICTAIKHUBAEMCS C
HOBBIMHU CIIOCOOAMH €e TIepeIadu.

Hctopust pa3BuTus mnepefadyd MHGOpMAalMKM HACUUTHIBAET MHOXECTBO M3MEHEHUH, HauWHas C
JIPEBHUX KAHAJIOB CBS3M W 3aKaHYMBAas COBPEMEHHBIMU HU(DPOBBIMU TEXHOJOTUSIMU. M3ydeHue
SBOJIIOIIMM U COBEPIICHCTBOBaHHE CHOCOOOB Tmepenaurd HHQPOpPMAIMU IOKa3bIBAaeT, KaK OBICTPO
TEXHOJIOTMH Pa3BUBAIOTCS U KaK OHU BIIUSIOT Ha HAIly )KU3Hb.

Llenp paO®oOTBI: M3YyYUTh M MPOAHAIU3UPOBATH SBOJIOIHUIO PA3BUTHUS U COBEPLICHCTBOBAHUS
croco00B mepeaaun HHPOPMAIH, HAYMHAS C MIPOCTEHIINX CIIOCOOOB, TAKUX KAaK roflyOWHas mo4Ta u
TOHIIBI, U 3aKaHYMBAasi COBPEMEHHBIMH TEXHOJIOTUSIMU, BKIIIOYasi HHTEPHET U MOOUIIbHYIO CBSI3b.

B nacTosmeit paboTe oTpaxxeH UCTOPUIECKUI MyTh Pa3BUTHS YEIOBEUECTBA B 00JIACTH CBS3H U
nepenaun uHGopmaru. OHa OXBAaTHIBAE€T BCE Ba)KHBIE MOMEHTHI, HAUMHAsS C MEPBOOBITHBIX (OpM
OOLIEHMs], TAKUX KaK I'0JOCOBBIE CUTHAJbI, U 3aKaHYMBAs COBPEMEHHBIMU TEXHOJIOIMSIMH, BKIIIOUas
WHTEpPHET U MOOWUIIBHYIO CBsI3b. VI3yueHue 5TOil TeMbl MO3BOJISIET Oosee TiyOOKO MOHSATh, KaKuM
00pa3oM 11011 B3aUMOJIEHCTBOBAIM U OOMEHUBAINCHh UH(OpMAIEd Ha MPOTSHKEHUU BCEW UCTOpUU
pa3BUTHUS HUBUIM3AIMH, U KaK 3TO BIUAIO HAa (OPMUPOBAHHE KYJIbTYPHI U OOIIECTBA B IEJIOM.

B pabore paccMoTpeHBI ClIEAyIONIME JTalbl: TOJyOWHAs IOYTAa; MOYTAa W TOHIBI; Tenerpad;
TenedoH; paino; TeIeBUACHHUE; NHTEPHET.

Kaxnplii U3 3THX 3TanoB KMMeEN CBOM IUTIOCHI M MHHYCHI, BIMSUI Ha pa3BUTHE OOIIecCTBa U
CO3/1aBaJl HOBbIE BO3MOXKHOCTH Ui nepenaun uHopmanuu. C pa3BUTHEM TEXHOJOTUH MOSBISUIUCH
HOBBIE CHOCOOBI IMepenayd HMHQPOpMalUu, KOTOpble IO3BOJIAIOT HaM CEroJHs IoJlydyaTb U
oOMeHuBaThCs HH(GOpMaIMeii MTHOBEHHO U B JTF000H TOYKE MUDA.

PesynbraTel paboTh: B pe3ynbTare padOThl MOXKHO CIENaTh BBIBOJ, YTO 3BOJIONHS CHOCOOOB
nepenaud MHQGOpPMAIMKM WUrpajia U MPOAODKAET UIpaTh BaXKHYIO pPOJIb B Pa3BUTHUU YEIIOBEYECKOU
MBWIN3AIUH, YCKOpSS nepeaady HHhopMaIuu u aenas ee 6ojee J0CTYTHOM.

Cnucok JinTepaTypbi:

l. DBoorus cnocoboB nepeaaun nHbopMaimu (molotokrus.ru) [DnekTpoHHbIi pecypc]
— Pexxum noctyna: https://molotokrus.ru/evolyutsiya-sposobov-peredachi-informatsii/

2. Kak pabotaet paaunonnrepderic B GSM-cersax / Xabp (habr.com) [DnexkTpoHHbII
pecypc] — Pesxxum nocryna: https://habr.com/ru/articles/268127/

3. OBoustonust cBsizu / Xabp (habr.com) [DnextponHslii pecypc] — Pexxum npocryma:

https://habr.com/ru/articles/234959/
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JIASEPBI

Llens paboTsl: PaccMOTpeTh MPUHLIUIIBI PA0OTHI Ja3epOB, BUABI JIA3€POB M UX MPHUMEHEHHE B
pa3IMYHbIX 00JIaCTAX.

Jlazep - 3TO yCTpOMCTBO, KOTOPOE I'€HEPUPYET Y3KOHAIIPABICHHBIA W KOIE€PEHTHBIM ITy4OK
CBETa, KOTOPBIM MOXKET HMMETh BBICOKYIO HHTEHCHBHOCTh U Mallyl0 JIuBepreHuuioo. Haspana sta
TEXHOJIOTUS M0 TEePBBIM OyKBaM aHIJIOsA3BIYHOTO BhIpakeHHst — Light Amplification by Stimulated
Emission of Radiation (LASER) u mepeBoauTCS KaKk «yCHJICHHE CBETa C IMOMOIIbIO BBIHYKIECHHOTO
U3IIYYCHUS.

Han n3o0perenueM nazepa pabotanu MHOTHE yueHble ¢ Hayaia X X Beka. CaMble U3BECTHBIC U3
HUX - DiHmreitn, Maiiman, bacos, [IpoxopoB, Taync. A. Ditnmreitn B 1917 roay npencraBui
Hay4yHyI0 paboTy, B KOTOpPOIl IpeacKa3ajl OCHOBHOM HPUHLHUII pabOThl ONTHYECKOrO KBAaHTOBOI'O
reHeparopa - BhIHYXJIEHHOE n3nydeHue. [IpeTBOpUTh 3Ty HJCI0 B JKU3HB YAAJIOCh KaTU(POPHUUCKOMY
¢usuky T. Maiimany B mae 1960 roga. Jlazep, B paboTe KOTOPOTO HCIOIL30BATUCH KPUCTAIUT pyOHHA
u pe3onarop Pabpu-Ilepo paboran UMIYyILCHO, JUIMHA BOJHBI cocTaBisuia 694,3 um. B 1952 roxy nBa
coperckux akaaemuka A. IIpoxopoB u H. BbacoB BbIICHWINM, YTO BO3MOXHO CO3/IaHUE Ja3epa,
KOTOpBIH OyneT padorath Ha ammuake. B 1954 rony amepukanen Y. TayHc co3nan Takoil reHeparop u
MOKa3aJjl MPUHIUI €r0 paboThI.

JIro60i1 onTHYEeCKHii KBAHTOBBIN I'eHEpaTOP COCTOMT U3 3-X YacTeil:

1. AKTHUBHas cpe/ia, KOTOPOU ABIISETCS CHEIHAbHOE BELIECTBO (TBEP/Ible KPUCTAILIBI,
ra3bl WU JKAJIKOCTH, C(HOPMUPOBAHHBIE B CTEPIKCHD (IIMIIHHID)).

2. HcTounuk sHeprum - Kak NPaBHIIO, WMITYJIbCHAs JamIia, KOTOpas yCTaHaBIUBAETCS
PAIOM C AKTUBHOW 30HOM - IWJIMHJPOM WJIU CTEPIKHEM.

3. Pesonatop (kpome Tex ciydaeB, KOrja Jja3ep HCHONIB3YIOT KaK YCHJIHTEIb)
npejcTaBisier co0oil 1Ba mapauleabHBIX IpYr JIpyry 3epkaina. [lepenHee HamojoBHHY IpO3payvHOE,
3aJiHee HE MPOITYCKAeT CBET.

JeiicTBue paboThl j1a3epa OCHOBAHO Ha SIBJIEHMM CBETOBOI'O YCHJIEHHS B y3KOM PE30HATOPE,
KOTOPBI 00ecIeYrBaeT MOJIOKUTEIbHYI0 O0paTHYIO CBA3b. JIazepHbIi JIyd co3maeTcst BHYTPH KopIyca
reHeparopa. Tak Ha3bIBaeTcs TpyOKa, 3aKphITasi ¢ OJHOM CTOPOHBI OOBIYHBIM 3€PKAJIOM, C IPYTrOil —
HE MOJHOCTHIO MPO3PauHbIM 3epKaioM. BHyTpu Kopityca HaXxOauTCs TBEPABIA KpHUCTaJll (Yarie BCEro
ucnonp3ytoT pyouH). Ilox Bo3zaelicTBHEM 3JIEKTPOOOMOTKM aTOMbI KpHCTajula CO3JAl0T CBETOBBIE
BOJIHBL. DTU BOJIHBI JIBUTAIOTCSI BHYTPU KOPIyca OT OJHOTO 3€pKajia K APyromMy J0 T€X Mop, MOKa He
Ha0epyT TaKkyl0 MHTEHCHUBHOCTb, KOTOPOW OYyJEeT NOCTaTOYHO, YTOOBI MPOWUTH Yepe3 HE MOIHOCTHIO
IIPO3pavHOE 3€PKAI0

OnHa M3 KIIOYEBBIX XapaKTEpPUCTUK JIa3epoOB - 3TO MOHOXPOMATUYHOCTb, TO €CThb BCE
u3nydaembie (POTOHBI UMEIOT OJIHY U TY K€ JAJINHY BOJHBI.

CymiecTByloOT ~ pa3lMyHble  THUIBl  JIa3epOB,  BKJIKOYas  TBEPAOTENbHbIE,  Ta30BBIE,
MOJIYITPOBOIHUKOBBIE, KPUCTAJUIMUYECKUE U METAINTMYECKUE JIa3€PHI.

Jlazepbl WIMPOKO HUCHOJB3YIOTCS B HayKe, MEAMIIMHE, MPOMBIIUIEHHOCTH, KOMMYHHKAIUIX,
pa3BIEUYCHUSAX U IPYTHX 00TaCTAX.

HccnenoBanue na3epoB uMeeT 00JblIoe 3HaUeHHE 171 (PyHIaMEHTAIbHON HAyKH U MO3BOJISET
yIrayOJasTh HAIld 3HAHUS O CBOMCTBAX CBeTa W B3aMMOJACHCTBHUSIX C BEIIECTBOM, a TakKke
pa3palaThIBaTh HOBbIE TEXHOJIOTHH U MPHIIOKEHUS.

Cnmcok Jurepartypsl:

l. DHuMKIONmEeaUYECKHit cioBapb toHOro (usuka (Ti.pemakrop Murman A.B.) Mocksa
“Ilegaroruxa” 1991r.

2. O.®.Kabapoun  “®usmka” Mocksa “TIpocBenienne” 1988 r.
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MIYJbCAPBI U HEUTPOHHBIE 3BE3/IbI

Bcenplmka cBepXHOBOM 3BE€31bl, B ONPEICICHHBIX YCIOBUAX, INPUBOAUT K BO3MOKHOCTHU
0o0pa3oBaHUsl HEUTPOHHOM 3Be3/bl, TO €CTb, HEHTPOHHAs 3Be3Ja SBISAETCA OJHOW M3 BO3MOXHBIX
KOHEUYHBIX CTaauii 3Be31. HeliTpoHHBIE 3Be3/1b1 00pa3yOTCsl M3 MAaCCUBHBIX 3B€3]] ¢ MaccaMu OT 4 110 8
macc CosHna. Korga 3T 3B€3[pl CKUIalOT BCE 3alachl CBOETO I'OPIOYEro, ¢ HUMM IPOMCXOIUT
IIPOLIECC B3PbIBA CBEPXHOBOW. DTOT B3pBIB Pa3AyBacT BHEIIHUE CIIOU 3BE3/bl B KPACHUBBIM OCTATOK.
IlenTpanpHas o0nacTh CKUMaeTcs MOA JAeHCTBHEM rpaBuUTanuu. C)kaTHe HACTOJIBKO CHIBHOE, YTO
IPOTOHBI M 3JIEKTPOHBI CIIMBAIOTCS, 00pa3yst HeUTpoHbl. OTCI0/1a HAa3BAaHHUE «HEHTPOHHAS 3BE3]1aY.

3Be31bl C KOJIOCCAJIBHOM Maccoi, HaxXOASIIMECs IO0J BIMSHMEM MOULIHBIX CHJI T'paBUTAlVH,
CXKUMAIOTCSI B TaKOW CTENEHHM, YTO IIPOUCXOAUT HEWTpaiau3alys BEUIECTB — JJIEKTPOHBI
B3aMMOJCHCTBYIOT C IIPOTOHAMH M OCHOBHAs Macca TaKOW 3BE3bl 3aKJIIOYAETCs B HEUTpOHAX.
OTnuuuTeNbHOM OCOOCHHOCTBIO HEWTPOHHBIX 3BE3/ SBISETCS BHYTPEHHEE paBHOBECHE CHII
IPaBUTALMU U 1aBJICHUS HEUTPOHHOTO rasa.

IIpoBoas UcCiIeI0OBaHUs CBOMCTB HEUTPOHHBIX BEILIECTB, YYEHBIC IIPUIILIN K BBIBOAY, YTO 3BE37a
JIOJDKHA COJIepKaTh TMIIEPOHBI M MIOOHBI — TSDKEJIbIE YaCTHUIIbl B LIEHTPAJIbHON 4acTH HEOECHOro Tea.
B pesynbpTate MaTreMaTH4eCcKOro aHajan3a OMBITHOM MoJesn Oblla JOKa3aHo, YTO MJIOTHOCTh BELIECTBA
HEUTPOHHOM 3B€3/1bl OUEHb OOJIbIIIAS.

B Hacrosmee Bpems CUMTAeTCs, YTO IIyJbCapbl — OTO IUIOTHBIE HEWTPOHHBIE 3BE3[BI,
HaJICJICHHbIE CWIBHBIM BpamieHueM. CoxpaHss YIVIOBOM MOMEHT M MOIIHOE€ MarHUTHOE IIOJIE,
HEUTPOHHAs 3B€3/1a MOXKET MOCIIYKUTh O0OPa30BAHUIO BPALIAOIIMXCS MTyJIbCapoB. TOIBKO HEHTPOHHOE
TEJIO COXpaHsEeT CBOK KOMIIAKTHYIO (opMy, NpH HaJIMYUM TaKOH CKOpPOCTH BpalieHus. B
COOTBETCTBUU C COBPEMEHHBIMHU IIPEICTABICHUAMH, OCb MarHMTHOI'O I10JS1 HEUTPOHHOW 3BE3/bl HE
COBMazaeT ¢ ocblo ee BpauieHus. COOTBETCTBEHHO, M3JIyYEHHE 3BE3/lbl PETUCTPUPYETCS B BHIE
UMIIYJIbCOB PaJMOBOJIH WM BHMJIMMOIO CBETa Ha 3emile, Korja Te€ CKOJIb3AT [0 IOBEPXHOCTU
OTIeNbHBIMU Jydamu. 110 cyTu, nsimydenue sBISETCS CIEICTBUEM 3JIEKTPOMArHUTHBIX BOJH, KOTOPBIE
00pa3yloTCsl 3a CUET AaKTUBHOCTU 3apsDKEHHBIX YacTHUIl, OOpAaIleHHBIX BOBHE M JBUTAIOLIMXCS II0
CWJIOBBIM MAarHMTHBIM JIMHUAM nosid. HeWTpoHHas 3Be3na, OT KOTOPOM Mbl BHJIUM HMITYJIBCHI,
Ha3bIBAETCS «ITYJIbCAPOM.

[TepBbiii mynbcap OblT OTKPHIT B 1967 rony acnupantkoit [xocenun benn bapuenn, 3to Obu1
PaaOMCTOYHUK, KOTOPBIA BCIIBIXMBAJ C IOCTOSIHHOM 4acTOTOW. B Hacrosiee Bpems caMble sipKue
nyJbcapbl HaOMIOJAIOTCS MOYTH BO BCEM JMara3oHe JJIUH BOJH. Y HEUTPOHHBIX 3BE3[ €CTh JIXKEThI
(Y3KOHaIpaBJIeHHbIE TIOTOKM PEJIATUBUCTCKMX YacTWIl), BbIOpachlBaeMble HaJ HMX MAarHUTHBIMU
MOJIFOCAMU. DTH JIKETBI SBISAIOTCS MOIIHBIMA HCTOYHUKAMU U3ITyYEHUS.

Helitponnbsle 3Be3apl, Hapsay C YEpHBIMH JBIPAMM, SBISAIOTCS OJHMMHM U3  CaMbIX
HKCTpeMalibHBIX 00beKTOB BO BceneHHoil. M3ydyeHue Takux 0oOBEKTOB MOMOTAET YUYEHBIM OTKPBITh
HOBBIE ACIEKTHl HAyKH HE TOJIBKO B aCTPOHOMHH, HO U B (pU3MKE BBICOKMX 3Hepruil. OHO 1momorio
OTKPBITh MHOTHE BELIW, BKJIIOYas SAEPHBIC IIPOLIECCHI, HOBBIE COCTOSHMS MAaTe€pUUd U KOHEYHYIO
Cyab0y 3BE3/I.

Cnucok JuTepatypsi:

1. Manos M. ®., Manopees B. M. Ilynbcapei: 20 ner uccinenoBanuit // 3emns u
Bcenennas. - 1991. - Ne 1. - C. 16-22.

2. https://vo.astro.spbu.ru/node/8

3. [lynecapel u HeWTpoHHBIE 3BE3NBI [OnexkTpoHHBIM pecypc]. URL:  http://v-
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AHTUMATEPUSA N TEMHAS MATEPUS

OpHUM U3 IpeBHEHIIMX MOHATUN B (U3MKE SBISETCS MaTepHs, €f Jalu OINpe/leIeHUE yUeHbIE,
KOTOpPBIE CTOSUIM Y MCTOKOB Hayku. Celyac COBpeMEHHBIE yueHbIE KIACCH(PUUIUPYIOT €e Ha YeThIpe
TUna: oObIUHAs MaTepus, HEraTUBHAs MaTepus, TEMHas Marepus U aHTuBellecTBo. [locnennue nBa
TUIIA YacTO MYyTAIOT MEXay co0oil. UToOBbl MOHATH, B Ye€M pa3HUIA MEKIY TEMHOW MaTepuei u
aHTUMAaTepuel, HYKHO y3HaTb, YE€M SBJISICTCS KaXKIO€ M3 HUX. MBI pacCMOTPUM OTIMYMS ITHX
MaTepHuii 1 0COOEHHOCTH KaXKI0H U3 HUX.

[TongpoOHOe ompezneneHue MaTepUM, KaKMM €ro BUAAT y4yeHble, CIOXKHOE. AHTHUMAarepus Ha
CETONHAIIHUN JEHb — 3TO YK€ HE THIOTeThdeckas KoHuenuus. llocne Goipiioro B3pbIBa, KOTja
BCEJICHHAsl Hayaja OCThIBaTh, OBUIO CO3/aHO PaBHOE KOJIMYECTBO YACTUL] M AHTUYACTHUL], 3TO
HEOCHOPUMBIH (PaKT.

AHTHUYACTHLIBI — 3TO 2JEMEHTApHBIE YaCTULbI, UMEIOUIME TE€ K€ 3HAYCHMsI MAacChl, CIIMHA U
Ipyrux (U3UYECKUX XapaKTEPUCTHK, YTO M HMX JABOWHHKH — YACTHIbI, HO OTIMYAIOIIMECS OT HUX
3HAaKOM HEKOTOPBIX XapaKTEepUCTHK (HaIpUMep, 3JIEKTPUUYECKOrO 3apsijia, MAarHUTHOTO MOMEHTa,
OapuonHoro uucia). CaMu Ha3BaHMS «4acTULA» M «AHTUYACTUIA» B HM3BECTHOM MEpE YCIOBHBI:
MOKHO ObIJIO OBl Ha3BaTh MO3MTPOH YAaCTUIEH, a ANIEKTpOH — aHTU4acTuueill. OJHaKo, MOCKOJIbKY
aTOMBI BeIlleCTBa B HaOur01aeMoil Hamu BeeneHnHoil coepkat 31eKTPOHBI U IPOTOHBI, /ISl U3BECTHBIX
K Hayasry 1920-X IT. 371eMEHTapHBIX YaCTHIl — 3JIEKTPOHA U MPOTOHA (a Mo3/1Hee U HeHTpoHa) — ObLIO
NPUHATO Ha3BaHHE «4acTuia». HekoTopele yacTuilsl, HanpuMmep, GOTOH, HE UMEIOT aHTUYACTHUI] WIIH,
YTO-TO K€ CaMOe, SIBJIAIOTCSA aHTUYACTUL[AMU IO OTHOILLIEHHIO K CaMUM cebe.

AHTUMAaTEpUs — 3TO MATEpHsi, COCTOSIIAS U3 aHTMYACTHUI] — «3€PKaJIbHbIX OTPAKEHUI» psiia
3JIeMEHTapHbIX 4YacTull. Kak ceromHs cuuTaercsi, aHTMYACTUIbl pearupyroT Ha (yHIaMEHTaJIbHbIE
CHJIBI, ONpEACTSAIONINE CTPYKTYpPY MaTepuu (CHIbHOE B3aWMOJEHCTBUE, oOpasylomiee sapa, Hu
3JIEKTPOMArHuTHoOE, 00pa3ylollee aTOMbl U MOJIEKYJIbl), COBEPILIEHHO OJIMHAKOBO, IIO9TOMY CTPYKTypa
AQHTHBEUIECTBA JIOJDKHA OBITh TAKOH K€, KaK CTPYKTypa «HOPMAaJIHLHOT0» BEIIECTBA.

Crenuanuctsl B o0siacTM  (U3MKH MOTYT CO3/1aBaTh AHTHYACTULbI CAMOCTOSITENIbHO B
UCKYCCTBEHHBIX YCJIOBUAX. [[JIs1 3TOr0 OHU CTAIKUBAIOT 3apsyKEHHBIE YACTULIBI U3 BBICOKUX SHEPTUU.
Bcerna, xorna aHTHBEIIECTBO M €r0 BELIECTBO COEIUHSIOTCS, OHM AHHUTWIMPYIOT, YacTULBl U
AQHTUYACTUIBl MOCTYNAIOT TOYHO Tak xe. Mx olmas wmacca npeoOpaxaercs B SHEPrul0 u
cooTseTcTByeT opmyne E = mc?, 310 ypaBHenue DifHmTeiina. Beero ropctka aHTMMAaTEpHH MOMKET
IIPOM3BECTH OTPOMHOE KOJIMYECTBO PHEPruM. B Hacrosiiiee BpeMs HET AOCTYNHBIX TEXHOJOTMH AJis
MaccoBOT'0 IPOU3BO/ICTBA UM cOOpa aHTHBEIECTBA B 00bEME.

CymiecTBoBaHWE TEMHOW MAaTepHM JI0Ka3aHO BIIOJIHE YOEIUTENbHBIMU (DaKTaMH, OJIHAKO,
IPOBECTH HEMOCPEJCTBEHHOE HAOINIOJIEHHE HE MPEJOCTaBIAETCS BO3MOXKHBIM. [ITOTHOCTE BUIUMOTO
BEIIIECTBA B MUPE U KOCMOCE COCTaBIIgeT IpuMepHo 5%, HepocTawmme 95% ot maccel Beenennoit u
€CTb TEMHasl MaTepU.

JIureparypa:
1. Maximilien Brice, CERN — CERN Document Server, CC BY-SA 3.0
https://commons.wikimedia.org/w/index.php?curid=29068932\
2. Crartbs 3 HoBocTHOM JeHTHI « TACC Hayka. https://nauka.tass.ru/nauka/7111246
3. Cratbs u3  HOBOCTHOI  JeHTHl «bombmias  Poccuiickas  DHIMKIONEIUS
https://bigenc.ru/c/antichastitsy-d47a4a
4. [lybnuunas nekuust AOKTOpa (Qu3.-MaT. Hayk, uwieHa-kopp. PAH, 3amecturens

mupektopa UTO®, 3aBemyromero kadenpoi snemeHTapHbIXx uyacTul MOTU Muxauna Jlanunosa.
https://polit.ru/article/2013/02/14/danilov/
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CO3JIAHUE DJIEKTPOMATHUTA Y UCCJIEJJOBAHHUE EI'O CBOMCTB

Kaxnoro u3 Hac OKpyXk)aeT MHOKECTBO MAarHUTHBIX IOJE€A BCEBO3MOKHOTO Ha3HayeHHs. Mbl
cam, B CBOIO Ouepe/ib TOXe, siBisieMcst Maruutamu. Kypceupyroiire B Hac OMOTOKH CO3JIal0T CUJIOBBIE
JUHWUH, OIOSCBHIBAIOIINE HAIE TENO. 3eMJIs, IUIAHEThl M COJHIIE — A3TO TUTAHTCKUE MArHHTHI,
neraromue no Hamel ["anaktuke. be3s Mupa MaruuTa u B3auMHOTO NMPUTSDKEHUS APYT K APYTY BCETO,
4TO HAaXOAWUTCS Ha 3emiie, He ObUIO OBl JKU3HHU, JIOOBH, POXKICHHUS U cMepTu. [loaToMy B Maruure
3aKJII0UYEHA OTPOMHAs CHUJIA TIPUPOIBL.

Llenpto HacTosimiel pabOTHI SBIAETCS CO3JAHHE MPOCTEHINEro 3JIEKTPOMAarHUTAa U U3MEHEHHE
CHWJIBI CO3/IaHHOTO UM MarHUTHOTO MOJIS.

DJEKTPOMAarHUT — 3TO YCTPOMCTBO, KOTOPOE IMPH IMPOXOXKIECHHUH Yepe3 HEro TOKa, CO3IaeT
MarHutHoe mosie. [IpocTedmuii AMeKTpOMarHuT — 3TO KaTyIlIKa C KEJIE3HbIM CEPACYHUKOM BHYTpH.
DJEKTPOMArHUT CO3Aae€T MAarHUTHOE TOJIE C TIOMOIIBI0 0OMOTKH, 00TEKaeMOM 3JEKTPUIECKUM TOKOM.
Jis Toro 4ytoOBbl YCHJIMTH 3TO MOJI€ W HAMpPaBUTh MArHUTHBIM MOTOK MO OIpeIeIeHHOMY IYyTH, B
OOJIBIIMHCTBE MIEKTPOMATHUTOB HMEETCS MATHUTOIIPOBO/I, BHIMIOTHICMbBIN N3 MATHUTHOMSITKOW CTAJIH.

[Ipu moarotroBke pabOTHl ObUIM HMCHOJIB30BAHBI pPa3WYHbIE BHUABI MCTOYHHUKOB, HAuWHas C
HAYYHOW JINTEPATYPHI U 3aKaHYMBAs Pa3IMIHBIMU HHTEPHET-pecypcaMu. B Xoze BBIMOJIHEHUS paOOTHI
OblIa HaiiieHa U 00001IeHa paznuyHas uHGopMaIusa 00 JIEKTpOMarHuTax, CoOOpaHbl MaTepuaIbl JIs
ero (QJIEKTpOMAarHuWTa) W3TOTOBICHUS H coOpaHo camo wusnenwe. OH TOJHOCTBIO TOTOB K
HCIOJIb30BAHUIO 10 CBOEMY MPSMOMY HAa3HAUYEHHUIO, T.€. MPUTITUBAHUIO PA3TUYHBIX METAJUTMUECKUX
npenMeToB. ONBITHBIM TyTEM JO0Ka3aHO, YTO YeM OOJbIIe BUTKOB Y KaTYIIKA, TEM CHIIbHEE
MarHUTHOE TOJIe; MPU YBEIMUYEHUU CUJIbI TOKA YBEIMYUBACTCS TPY30MOAbEMHOCTD ANEKTPOMArHuTa u
MHOT0€ JIpyToe.

DJEKTPOMArHuThl OYEHb IIMPOKO HCIONB3YIOTCS B MPOMBILIUIEHHOCTH, MEIUIMHE, OBITY,
DIIEKTPOHUKE B Ka4eCTBE KOMIIOHEHTOB Pa3NIMYHBIX JBHTATEJIei, TeHEPATOPOB, pelie, ayAHOKOJIOHOK,
YCTPOMCTB MarHUTHOW cemapaiuy, MOJIbEeMHBIX KpaHOoB. OHH COJEp)KATCS BO MHOTHX OBITOBBIX
npubopax - 3JIEKTPOOPUTBAX, MArHUTO(POHAX, TEICBU30pAX U T.IMI. YCTPOHCTBA TEXHHUKH CBSI3U -
TenedoHnus, Tenerpadus U paguo HEMBICTUMBI 0€3 UX IPUMEHEHHUS.

Jlureparypa:

1. CnuBunckas A.I'. DnekTpoMarHuTsl U nocTosiHHbIe MarHuThl /A.I". CnuBuHckas. — MockBa:
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TEOPUSI MYJIbTUBCEJEHHOM

[lenpro maHHON pabOTHI SBISAETCS PACCMOTPEHHE KOHIEHIMN MYJIbTHBCEIICHHOW, TaKkKe
M3BECTHOM KaKk MHOTOMHpPOBAsi MHTEPIPETALUsI KBAHTOBOM MEXaHUKHU, KOTOpasl YBJIEKACT YUYEHBIX U
¢unocopoB Ha MPOTHKEHUU JECATWICTHH. DTa WaAes Mpeanojiaraet, 4YTo, HapsIy C Hamei
COOCTBEHHOM, MOXET CYIIIECTBOBAaTh MHOKECTBO BCEJIEHHBIX CO CBOMMHU YHUKAJIbHBIMU CBOWCTBAMU U
3aKOHAMH. DTa UIes BOCXOJIUT K JPEBHUM I'peKaM, KOTOPhIE BEPIIN B CYIIECTBOBAHHE OECKOHEYHOTO
YyHhClla BCEJICHHBIX, U Ha MPOTSHKEHUM HCTOPUM OHA B pa3IUYHbIX (opMax uccienoBaliach
dunocodamu, puzukaMu U mrcaTeIIMU-PaHTaCTaAMHU.

Teopust MyJIbTUBCEIEHHOM - CIIOKHAsi U MPOTUBOPEUYMBAsl TEMa, KOTOpas BbI3Bajla MHOYKECTBO
BOIIPOCOB U JIc0aTOB CPeIN MCCIeA0BaTeNeH. JTa TEOPUST OCHOBBIBAETCS HA PA3TUYHBIX KOHIEIIUIX U
noaxojax B (M3MKE M KOCMOJOTHH, TaKUX KaK TEOpus CTPYH, MHQISAIHOHHAS TEOpHs, KBAaHTOBas
MEXaHHKa M OO0IIas TEOpHs OTHOCHUTEIHLHOCTH. ODTH MOAXOABI MPEINOJAraloT, YTO CYIIECTBYET
HECKOJIBKO MapajliebHbIX BCEICHHBIX, KX as U3 KOTOPHIX MOXET UMETh CBOM COOCTBEHHBIE 3aKOHBI
¢busuky U cBOMCTBA. Iest HECKONBKUX BCEIIEHHBIX BO3HUKIIA U3 TMOMBITOK OOBSICHUTH CYIIECTBOBAHUE
HEKOTOPBIX (PyH/IaMEHTAIbHBIX BOIPOCOB B HAyKe, TAKUX KaK TEMHas MaTepusi U TEeMHas SHEprus, a
TaK)K€ HEKOTOPBIX CTPAHHBIX SIBJICHWH, KOTOpPhIE HE MOTYT OBITh OOBSICHEHBI B paMKax Haien
Tekyuen moaenu Beenennoi [1-5].

B coBpemenHo# ¢u3nke Teopusi MYJbTUBCEJIICHHBIX CTaja BXKHOW TEMOM Il OOCYKIIEHUS,
0COOCHHO B O00OJACTH KOCMOJIOTMM M KBAHTOBOM MexaHUKH. CTOpPOHHHKH TEOPUU CUUTAIOT, YTO
CyIIIECTBOBAaHUE MHOECTBA BCEJIICHHBIX MOXXET TTIOMOYb OOBSICHUTH HEKOTOpPHIC 3arajiku BceneHHoH,
TaKHMe KaK TOHKas HACTpoiika (PU3MUECKUX KOHCTAHT M CTPaHHOE MOBE/IeHHUE CyOaTOMHBIX YaCTHUI

Hexotopsie y4ueHble CKENTUYECKH OTHOCITCS K TEOPUU O MYJIbTUBCEJICHHOW, OTMEYasi, YTO OHA
ABJISIETCS] JIMIIb TMIOTETUYECKOW KOHCTPYKLHMEH, KOTOPYIO TPYAHO MOATBEPAUTH OIBITHBIM ITyTEM.
Tem He MeHee, TCOpPHUS O MYJIbTUBCEICHHONH MOXKET IMOMOYb B OOBSICHCHHUH HEKOTOPHIX ()EHOMEHOB,
HalpuMep, CyIIEeCTBOBAaHME JUHAMUYECKOW BceneHHoOM, KOTOopas HaXOOUTCA B COCTOSHHUH
MOCTOSTHHOTO PAaCUIUPEHHUS.

Opnnako, xak u Jro0as HaydyHas TEOpHs, TEOPHs O MYJIbTHUBCEICHHON TpeOyer Ooublieit
OMITUPUYECKON TPOBEPKU W TIOATBEPXKIACHUS, KOTOPhIE MOTYT OBITH CJIOXKHBIMH WJIH JaXe
HEBO3MOKHBIMU Ha JaHHBIM MOMEHT. HecMOTpst Ha TO, YTO T€OpHsI O MYJIbTUBCEIEHHON UMEET CBOU
JIOKa3aTelIbCTBA M ONPOBEPIKEHMS, OHA OCTAETCSl aKTUBHOW O0JIACTHIO MCCIIEIOBAHUM M TIpEIJiaraeT
MHTEPECHbIE BO3MOXHOCTH JUIsl JAlbHEHIIEro HCCIEAOBaHUS KOCMHYECKON pEeaJlbHOCTH U
00CyXICHUI.

CHnHcoK HCTOYHHUKOB:

1. Cratbst ««YpommuBas BceneHHas»: uyeM IUIOXa TEOpPHs MHOXKECTBEHHBIX MHPOB
[DneKkTpoHHBIH pecypc] - Pexxum JIOCTyTa:
https://trends.rbe.ru/trends/social/607353819a7947cb2e578046

2. Cratbs « MynbTUBCEIEHHAs U MUJLTMAP]T MUPOB BOKPYT Hacy [DIEeKTpOHHBIN pecypc] -
Pexxum noctyna: https://dzen.ru/a/ZDXQcMuXwhwLKWk

3. Cratess  «MynbTuBCEN€HHAs»  [DneKkTpoHHbII  pecypc] - Pexum  mgocryna:
https://ru.wikipedia.org/wiki/MynbTUBCcEenEeHHAS

4. Cratess  «Teopust  cTtpyn»  [DnektpoHHBIM  pecypc] - Pexumm  gocryna:
https://ru.wikipedia.org/wiki/Teopus_cTpyH

5. Cratbs «IIpobnema uHTEpIpETALIUU TOHATHS IPOCTPAHCTBA B HEKOTOPBIX KOHIEIIIUIX
MYJbTHBCEJICHHBIX COBPEMEHHOM  (Qu3MKM» [DneKkTpoHHBIH pecypc] - Pexum goctyna:

https://cyberleninka.ru/article/n/problema-interpretatsii-ponyativa-prostranstva-v-nekotoryh-
kontseptsivah-multivselennyh-sovremennoy-fiziki
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KOnycos A.WU., rp. UTE-220
Hayunslii pykoBoauren: Kopsikosa H.I1.

IHHEPEPABOTKA HE®TH

Hedts - npupoanas MacissHUCTast TOPIOYAst JKUAKOCT CO CIIEU(PUUECKUM 3aM1aX0M, COCTOSINAs
B OCHOBHOM M3 CJIOKHOW CMECH YIJIEBOAOPOAOB Pa3IMYHOW MOJIEKYJISIPHOM Macchl M HEKOTOPBIX
JIPYTUX XUMHYECKHX COCAMHEHUH. SIBISETCS NCKOMAaeMbIM TOILUIHBOM.

Llenbro naHHOM paboTHI SABJIAETCS UCCIIEI0BAHNE TIPOLIECCOB NepepaboTKH He(PTH, TaK KaK He(PTh
Ha JTAHHBII MOMEHT SIBJISIETCS] OJJHUM M3 CaMBIX IIHPOKO MCIIOIb3yEMbIX HCKOMIAeMbIX B MHpE.

[TonyyenHass B pesysbTare A00bIYM HEPTb Majlo MCIOJB3YyeTCs B 4YUCTOM BHze. ['opasno
OOJNBIINI MHTEpEC MPECTABISAIOT MPOAYKTHI €€ mepepadoTku — pasHOOOpa3Hble BUABI TOIUIMBA, a
TaKXe MCXOJHbIE MaTepuabl Uil XUMHUYECKOW mpombliieHHocTU. [loatoMy nepepaborka HepTu —
caMblil BOCTpeOOBaHHBIIN MPOLIECC B HAIIE BPEMSI.

Hed1b nepepabaTbiBaeTCst ¢ HOMOILBIO crioco0a neperoHku. biaaronaps XMMUYECKUM CBOMCTBaM
HeTH, TIpU €€ HarpeBaHUU JO OIpPEICICHHONW TeMIepaTypbl, HAUMHACT MCHAPATHCS OCHOBHOMN
KOMIIOHEHT OE€H3MHa, a TSDKENbIE OCTaTKU NOJuIekaT AajbHenel nepepaboTke.

W3nenusi, B OCHOBE KOTOPBIX JIKAT MPOJIYKTHI IepepabOTKH HEPTH:

1. BeH3uH - roprodas cMech JETKUX YIJIEBOJOPOJOB, OCHOBHOM BUJ TOIUIMBA Ul JIBUTaTelen
BHyTpeHHero cropanus ([IBC).

2. IloauaTuIieH - TepMOIJIACTUYHBIH [TOJIUMEP 3TUIIEHA, OTHOCUTCA K KJIaccy MoJInojie(hMHOB

3. IlpomuneHrnukons - OecrBeTHas Bs3Kas JKUAKOCTh CO CJIA0BIM XapaKTepHBIM 3alaxoM,
CJIAZIKOBATHIM BKYCOM, 00J1a1ato11[asi TATPOCKOIMMYECKMMH CBOMCTBAMHU, JBYXaTOMHBIHN CIIUPT.

4. BazenuH — 3TO MaszeoOpasHas Oemas >KMIKOCTh O€3 3amaxa W BKyca, HCIONB3YeTCs B
MeUIUHE JUIs 3alIUThl IOBEPXHOCTHU PaHbl IPU MOBPEKACHUAX KOXKH.

Crnemyer OTMETHTB, 4TO mepepaboTka HeTH SBISETCS BAKHBIM MPOIECCOM ISl IIPOU3BOCTBA
pasIn4YHbIX HE(PTEnpOayKTOB, KOTOpPBIE MCIOJIb3YIOTCS B pa3iU4HbIX cepax ku3HU. COBpeMeHHbIE
TEXHOJIOTUM TIO3BOJIIIOT JOCTHYh BBICOKOH 3(PPEKTHBHOCTH W SKOHOMHUYECKOH BBITOABI TIPU
nepepadoTke HEPTH, a TAK)KE YMEHBIINTh HETAaTUBHOE BO3JIEHCTBHE HA OKpYXKarolyto cpeny. OqHako,
HE00X0IMMO MPOAOIDKATh UCCIIEIOBAHUS B 3TOM 001aCTH, YTOOBI YIy4IIaTh TEXHOJIOTUU TIEpEpadOTKH
U CHU)KAaThb MX BO3JIEMCTBUE HA OKPYXAWOILIyI0 cpedy. Takxke ciieayeT yaensaTh Oosibliiee BHUMAaHUE
MCTIOJIB30BaHUIO AIbTEPHATHBHBIX HCTOYHUKOB SHEPTHH, YTOOBI YMEHBIIUTH 3aBUCHMOCTh OT HE(PTH U
COKpaTHUTh €€ MoTpedsIeHue.

CIIMCOK JIMTEPATYPBbI
l. OcHoBHbIE TEXHOJOTHYECKHE MIPOLIECCHI TOTINBHOT'O MIPOU3BO/JICTBA.
Hedrenepepabotka KpaTKo [DneKkTpOHHBII pecypc] - Pexum JocTyna:

https://neftegaz.ru/science/pererabotka/332243-osnovnye-tekhnologicheskie-protsessy-toplivnogo-
proizvodstva-neftepererabotka-kratko/

2. Karatnutuueckuit  pupopmunr [OnektpoHHblii pecypc] - Pexum gocryna:
https://neftegaz.ru/tech-library/neftekhimiya/141803-kataliticheskiy-riforming/

3. [TepepaboTka HedtH [DnexTpoHHbIH pecypc] - Pexum JIOCTYTIA:
https://foxford.ru/wiki/himiya/pererabotka-nefti

4. Hepts B  ucropun [OnexTpoHHbIi  pecypc] -  Pexum  npocryna:

https://ria.ru/ips/oil-refining/
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Kuunrun K.M., rp. UTE-240
Hayunbiii pykoBoaureb: Miabunbix H.HU.

PE3OHAHC: CYIIHOCTD ABJIEHUS, BPE/I 1 I1OJIB3A

Pe3onanc (¢panu. resonance, OoT JIaT. r1€SONO0 — 3BYYy B OTBET, OTKIHMKAIOCh)- 3TO YaCTOTHO-
n30upaTeNbHbI  OTKJIMK KOJeOaTeNbHOM CHCTEMbl Ha TMEPUOJUYECKOe BO3JCICTBHE H3BHE,
HpPOSIBIISIIONIECECS B CHHXPOHHU3AIMH YaCTOT KOJICOAHUN CHCTEMBI C YaCTOTOM BHEIIHEro BO3CHCTBUS,
YTO BJICUET 33 COOOM pe3Koe YBETUUCHHE aMILTUTY bl KoieOaHuil 3Toi cuctembl. Pe3oHHpoBaTh MOTYT
Jr00bIe ynpyrue Gu3ndecKue Tena - TBepable, )KUIKKUE, Ta3000pazHble. [TaBHBIM YCIOBHEM pe30HaHCA
ABJISIETCS. HAJIMYHUE Y TeJla COOCTBEHHOM PE30HAHCHOM YaCTOTHI.

B mpocreiimmx ciayyasx pe30HAHC HACTyHaeT MpH NPUOIMKEHUH YacCTOThl BHEUIHETO
BO3/ICHCTBUS K OJTHOM M3 TE€X YacTOT, C KOTOPHIMU MPOUCXOJAT COOCTBEHHbIE KOJIIeOaHHUs B CHCTEME,
BO3HUKAIOIIME B PE3YJIbTaTE HAYaJbHOIO TOJYKA. XapakTep SBJICHHUS PE30HAHCA CYLIECTBEHHO
3aBHCHUT OT CBOMCTB Kosie0aTesbHOM cuctembl. Hanbosnee mpocTo pe3oHaHC MPOTEKaeT B TeX Clydasx,
KOI'Zla NepUOAUYECKOMY BO3JEHCTBUIO MOJBEPracTcsl CUCTEMa C MapaMeTpaMu, HE 3aBUCAIIMMH OT
COCTOSTHUSI CAMOM CHCTEMBI (TaK Ha3bIBaeMble JTUHEITHbIE CUCTEMBI).

[IpencraBuM CUTyallMIO, YTO HA TEJIO, HAXOMALIEECS B COCTOSIHMM IOKOS WJIM COBEpLIAIOLICE
KoJie0aHus OIpe/IeJICHHON YacTOThI, OKa3bIBAET BO3/ICUCTBUE KaKOH-HUOYAb BHEUIHUI pa3apaxuTelb
¢ COOCTBEHHOM aMIUIUTYyAOW M 4acToTod. Ecim yacrtora BHEIIHEH CWiibl U COOCTBEHHas 4acToTa
Kojie0aHuil Tella COBMAJIAIOT, TO HAOJIOIaeTCsl Pe3KOe BO3pACTaHHE aMILTUTY/bI KOJeOaHU, TO eCTh,
pe30HaHC.

Pe3onaHc B konmebarenbHBIX CHCTEMax MMEET HE TOJbKO HAayYHOE, HO M BaXKHOE MPAKTHUECKOEe
3HaUYeHHUE: J00as MeXaHW4YecKash CHUCTeMa, (U3NYECKOEe TEeJO TION JACHCTBUEM IEPHOIUYCCKH
M3MEHSIOIICHCS CUJIBl COBEPIIACT BBIHYXKICHHBIC KOJEeOaHUsS, a MPHU COBMNAJCHUM BBIHYXICHHBIX U
COOCTBEHHBIX KOJICOaHUI B CHCTEME MOXET BO3SHHKHYTh pe3oHaHC. ClemyeT OTMETHUTh, YTO PEeKUM
pEe30HaHCa MOKET MPUBOJIUTH KaK K ONTUMANIbHBIM, TaK U K KaTaCTPOPUUECKUM MOCIEICTBUSIM.

Pe3onanc, kak m moboe apyroe (Qu3Mdeckoe sBICHUE, MMEET KaK MOJIOKUTEIBHBIE, TaK U
OTpULIATEIbHBIE TOCHEACTBUS. B  Hacrosiiee BpemMsi pE30HAHC IIMPOKO MCHOJb3YeTCs B
WCCJICZIOBATEIIBCKON cdepe, TPOMBINUICHHOCTH, MeAuIMHe. be3 pe3oHaHca Ham OBl MPUILIOCH
MOTPOIIAThCSl ¢ TAKUMHU MOJE3HBIMU OOBIIEHHOCTAMH, Kak MPT opranuszma, KoTopas moMoraer
MOJyYUTh TOMOTrpaduuecKkre MeAUIMHCKUE N300pakKeHUsl ISl UCCIIEOBAaHNSI BHYTPEHHUX OPraHOB U
TKaHEW, WM K€ PE30HAHCHO-YaCTOTHOM Tepamnuel, NPUBOLAIIECH K pa3pyLIEHHIO BPEIOHOCHBIX
MUKpPOOPTraHM3MOB Ha KJIETOYHOM YPOBHE M JIEUeHHIO opraHusma. Cpenu MONOKUTEIbHBIX MOMHO
BBIICTIUTh HCMOJNb30BAHUE PE30HAHCA B MY3BIKAJIBHBIX HHCTPYMEHTaX, CHOCO0 pPE30HaHCHOTO
paspylueHus npu ApoOJIEHUH U U3MENBYEHNN TOPHBIX MOPOJ M MaTepuasoB. SIBjIeHHe pe30HaHCa MbI
TaK)Xe UCIOJIb3YEM B Pa3IMYHBIX YCTPOMCTBAX, UCHOJB3YIOIIMNX PAaIUOBOIHBI, TAKUX KaK TEIEBU30PbI,
PaAMONIPUEMHHUKHN, MOOUIIbHBIE TEIE(POHBI U TaK JaJee.

Cpenyu HEratuBHBIX NPOSBICHHH pPE30HAHCA CIEAYET OTMETHTh, 4YTO 3EMIIETPSCEHUS WU
celiCMMYECKHE BOJHBI, a TaKke padoTa CHUIBHO BUOPHUPYIOIIMX TEXHHUYECKHX YCTPOMCTB MOTYT
BBI3BAaTh pa3pyIlICHUs YacTU 3/1aHUW WU Jake 3aHui nenukoM. Kpome Toro, 3emiieTpsiceHHsi MOTyT
IPUBECTH K OOpa30BAHHUIO OTPOMHBIX PE30HAHCHBIX BOJIH - I[yHaMU C OOJbBIION pa3pylIMTEIbHOU
cuiioif. Pe3oHaHC BiMseT Ha 370pOBbE YENOBEKA, B YaCTHOCTH, MOXET OBITh OTMEYEH OOLIMPHBIN
CHEKTP OCJIONKHEHHUH OT MPOJOHKUTEIBHOIO BIUSHUS HU3KOYACTOTHBIX MM MEXaHHMUECKHUX KoJeOaHun
Ha BHYTPEHHUE OpPTaHbl.

Cnmcok Jaurepartypsi:

1. «MenuKo-TICHX0JI0THYeCKOe BO3/AecTBHE HMH(pa3Byka Ha opraHu3M dernoBeka» (/1.B.
Hazapos, B.P. Axmen3sHoB)

2. «Pe3onanc mpotu pe3onanca» (Maiiep B.B.)

3. «The biological effects of microwaves and related questions» (Frohlich H.).
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Momenko U.1O., rp. UTE-2206
Hayunbiii pykoBoaureb: Miabunbix H.HU.

I'MIPO®OBHOCTDb MATEPHUAJIOB (Q®®PEKT JIOTOCA)

['uapodoOHOCTh — ITO XapaKTEPHCTUKA BEIIECTBA, KOTOPOE CTPEMUTCS «M30€KaTh) KOHTAKTA C
BOJOM, TO €CTh 3aCTaBJISIET BOJAY HE PACTEKAThCA, @ CBOPAYMBATHCA B KalUIM IIPHU IIONAJAaHUU HA
noBepXHOCTh. VIMEHHO ruapo(OOHOCT  CMa3bIBAIOIIMX  BEIIECTB HA  MEPbAX  IOMOTAeT
BOJOIUIABAIOIIECH NTHULE BBIXOAUTh CyXOHM M3 BOIbl. HecmMadyuBacMbIMH MaTepualaMH Ha3bIBAIOT
MaTepHalibl Pa3jIMYHOTO XMMHUYECKOIO COCTaBa, IPHU IIONAJAHUU HA KOTOPBIE KUIAKOCTb HE MOXKET
CcBOOOJIHO pacTedbcs, a HaXOAUTCS B BUJE Kameldb. B 3aBUCMMOCTH OT IPUPOABI XKUIKOCTU (BOJHAS
WIM MacisHas OCHOBA) HECMauMBAEMbIM MaTepuajaM IPUIMCHIBAIOT KaK MHMHMMYM OJIHO U3
CJIEIYIOIIHUX CBOMCTB:

* TUIPO(OOHOCTH - «OO0SI3HBY BOJIBI, «CTPEMIICHNE» YMEHBIIUTh KOHTAKT C BOOH;

* cynepruipooOHOCTh — CBEpX-«0O0S3HB» BOJBI, MPAKTUYECKH IIOJIHAS HECMAYMBAEMOCTh
BOJIOM;

* 071€0()OOHOCTH - «OOSI3HBY Macja, CTPEMJICHUE YMEHBIITUTh KOHTAKT C MacJioM;

* cyneposicopoOHOCTh — CBEpX-«00sI3HB» Macia, MPAKTUYECKU IIOJIHAS HECMauyuBaeMOCTh

KUJKOCTSAMHU Ha MaCIITHON OCHOBe.

JIroboe TunpodoOHOE MOKPBITHE, KOTOPOE MOXKHO HAHECTH HAa MaTepUaN IS €ro 3alluThl OT
BOJIbI, 0€3 MOBTOPHOTO HAHECEHHUs JIOBOJBHO OBICTPO TEpSE€T CBOM 3alllUTHBIE CBOWCTBA. UTOOBI
cienarb 3TOT YPQEKT MOCTOSHHBIM, HAJ0 YTOOBI caM MaTepuai MO CBOEH MpHpone CIocoOCTBOBAT
3aluUTe OT 3arpssHeHus. Hekoropble mpupoaHble BOAOOTTAJIKMBAIOIIME MOBEPXHOCTH OO0IaNaoT
HAaHOCTPYKTYpPOH  (TOKPBITHI MaJleHPKUMH BOPCHHKAMH), KOTOpasi BMECT€ C XHMHUYECKOH
ruApOoPOOHOCTHIO JeNaeT UX MPAKTUYECKH MOJHOCThI0 HECMAaYMBAEMbIMU HIIM CYNEPTrUApOo(HOOHBIMHU.
[lpu wmaneimem HakJIOHE Takas CTPYKTypa 3acTaBisieT KaIUld CKaThIBaTbCA C TOBEPXHOCTH, HE
OCTaBIIsis CIIEJIOB.

CynepruapodoOHble MaTepHaIbl OTIMYAIOTCS OT THAPOPOOHBIX 3HAUCHHEM KOHTAKTHOTO yTJia
(kpaeBoro yrma) W yria ckatbiBaHus. Kpaegoil y2on — 3TO Yroj, OOpa30BaHHBIM MOBEPXHOCTHIO
TBEPJIOTO TeJla C KacaTeIbHOU, MPOBEACHHONW K MOBEPXHOCTH KAIUIM KUIKOCTH W3 TOYKH KOHTAKTa.
Yeon cxamviganus - MUHUMANbHBIA YrOJl HAKJIOHA IOBEPXHOCTH, MPU KOTOPOM IPOUCXOAMT
CKaThIBaHHE Karuiu KHUJIKOCTH. Mertobt dbopmupoBaHuUs HAHOCTPYKTYPHPOBAHHBIX
cynepruipooOHBIX 3JIEMEHTOB MOKHO Pa3/IeIUTh Ha JBE OCHOBHBIE IPYIIIIBL:

1. MeTtoax XMMHYECKOTO OcCaxaeHus: u3 razoBoil cpenbl CVD (ucxomHble BelIeCTBa,
HaXxoJsIIMecs B Ta30Boi (aze, pearupyroT Ha IOBEPXHOCTH pa3orpeToi MOI0XKKH. )

2. Merox MsTKOMl JHUTOrpaduu JIGKUT HCTIOIB30BaHHE I1a0JOHOB, H3TOTOBJIECHHBIX
3apaHee MeTolaMu ¢omoaumozpaguu (A1 MUKPOTEKCTYP) U 91eKmMpOHHO20 mpasnenus (IS
HaHOTEKCTYD).

«O¢ghexm nomoca» 3akarodaeTcss B TOM, UYTO BOJA, IOMAJAONIas Ha JMCThA JIOTOCA,
CBOpauMBaeTcs B cepuyecKre KaIrIk U JIETKO CKAaThIBACTCS TPU MaJleHIlIeM HaKJIOHE, YHOCS TP ITOM
YaCTUYKM MBUIM U TPSA3U, TO €CTh MPOUCXOAMT CAMOOYMILEHHE MOBEPXHOCTU. B Hacrosiiee Bpems
NIPOM3BOMIATCS CO3JJaHHBIE HAa OCHOBE «d(deKTa JI0TOCa» KepaMHUYeCKHe TUTUTKU Ui OOJIHIIOBKH
3/1aHui U acaTHble KPaCKU C HAHOYACTHUIIAMHU.

Cnucox HUTUPYEMBIX HCTOYHUKOB:

1. https://fiop.site/press-tsentr/smi/smi-o-fonde/20190430-postnauka-kak-ustroeny-
vodoottalkivayushchie-pokrytiya/

2. http://iopscience.iop.org/article/10.1088/0034-4885/78/8/086501

3. https://sci-hub.tw/https:/doi.org/10.1007/s004250050096

4. https://www.sciencedirect.com/science/article/pii/S2352573815300020

5. http://sci-hub.tw/10.1016/j.mattod.2015.01.001

6. https://sci-hub.tw/10.1021/acsami.6b06958

7. http://sci-hub.tw/10.1063/1.4905616
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Ocumnoga E.B., rp. UTE-226
Hayunslii pykoBoauren: Kopsikosa H.I1.

ONTHYECKUE SIBJEHMS B IPUPOJIE (PAJIYTA)

Kornma-to B IpeBHOCTH JIFOJIM CUMTAIM, YTO Halla CIIOCOOHOCTh BHJETh O0YCIIOBIICHA HEKUMU
JydaMH, UCXOISAIIMMH W3 TJ1a3 U KaK Obl «ONIYNBIBAIOIIMMHIY MOBEPXHOCTh MpeaMeToB. Kakum Obl
CMEIIHBIM CErOJHS HE Ka3alloCh MOJ00HOE MpeACTaBICHHUE, 3ayMaiTeCh - a BbI 3HAETE, YTO TAKOE
ceer? OTkyna oH Oepercs? Kak Mbl BOCHpHHUMAEM €T0, U IMOYEMY Pa3HbIE NMPEAMETHI UMEIOT Pa3HBII
uBer?

CBeT MOXKET MNpPOXOAUTh CKBO3b IIpO3payHble Teja M BemecTBa. lloaTomy cBer conHua
MPOHUKAET K HaM 4Yepe3 arMocdepy, XOTS TpHU OSTOM CBET MPEIOMISIETCA. A BCTpedasich C
HEMPO3PAUYHbIMU TMPEIMETaAMHU, CBET OTpPa)XKaeTcsi OT HHUX, M Mbl MOXEM BOCIPUHUMATH ATOT
OTpPaKCHHBIN CBET IJ1a30M, U TAKUM 00Pa30M BHIUM.

MHe 3ax0TenoCh MOHATh, KaK IMOSBISETCS pajyra W MoYeMy OHA pPa3HOIBETHas, ONPEICIUTb
Kakas CYyIIECTBYET CBSI3b MEXKAY JOXKIEM, COJHILIEM W TOSBJICHUEM paJIyTrH, y3HATh KaKWUX BUOB
MOXeT ObITh pamyra. [loaTomy 1enbl0 TaHHOK PaOOTHI SBISICTCS U3YYCHUE TUCTICPCUN CBETA.

3aga4u UCCIeIOBAHMUS:

1. Kakum 006pa3oM nosiBiseTcs paayra, moyemMy OHa pa3HOIIBETHAsL.

2. OmnpeneneHue CBI3U MEXKIY JOKIEM, COJIHLIEM U TOSIBIIEHUEM PayTH.

3. Buasl pagyru.

AKTYyaJIbHOCTh T€MbI 3aKJIIOYAETCs B TOM, UYTO HE BCE 3HAIOT, Kak UMEHHO 0o0Opasyercs paayra.
Korpaa n kak e€ M0XHO yBUJIeTh? MOKHO JIM 3KCIIEPUMEHTAIBHO HCCIIeI0BaTh paayry? Kak noayuurs
HCKYCCTBEHHYIO patyry?

Pamyra BO3HHKaeT, KOIJa COJHEYHBIM CBET HWCIBITHIBACT INPEIIOMJIEHUE B KallelbKaxX BOJBI,
MEJUICHHO TAJaroluX B BO3AyXe. OJTH KaleJbKU MO-Pa3sHOMY OTKJIOHSIOT CBET Pa3HbIX I[BETOB, B
pe3ynbTaTte 4Yero Oenblii CBET pasnaraercs B coekTp. HaMm Kkakercs, 4yTo M3 MPOCTPAHCTBA IO
KOHIICHTPUYECKUM Kpyram (JyraMm) MCXOJIUT Pa3HOLBETHOE cBeueHue. [Ipu 3TOM HCTOYHHUK SIPKOTO
CBETa BCErJa HaxXOMUTCS 3a CIIMHOW HAOIFogaTesl.

B ¢usuke cymecTByeT Takoe MOHITHE KaK «JIMCIIEPCUsI CBETa», Ha3BaHUE eMy Jall erie HproToH.
Jucnepcust cBeta — 3TO SIBJICHUE, B MPOIECCE KOTOPOIO MPOUCXOAUT Pa30oKEHUs CBETa B CIEKTP.
bnaronapst Hemy 0oOBIYHBIN O€NBIN MOTOK CBETA pa3jaraeTcs Ha HECKOJIBKO IIBETOB BOCIIPUHUMAEMBIX
YeIOBEUYECKUM TJ1a30M: KPACHBIN; OpaHKEeBBIN; KENTHIH; 3eJeHbIN; Tony0oi; cuHuii; (huoneroBslii. B
MMOHUMaHUU YEJIOBEYECKOTO 3PEHUS, [IBETOB Y PAAyTH BCETJA CEMb M KaX bl U3 HUX Pacloyiaraercs B
ONpeNeNIeHHON mocaeaoBareabHOCTH. OAHAKo LBETa pagyrd HUAYT HENPEPbHIBHO, OHU IIJIAaBHO
COCIMHSIOTCS MEXIy COOOM, a 3HaYUT, OHA UMEET HAMHOTO OOJbIIE OTTEHKOB, YEM MBI CITIOCOOHBI
YBUJIETb.

Pagyra HacTonpKo KpacuBas, 4YTO €€ BOCIEBAIOT BO MHOTHX IECHSX, ONMUCHIBAIOT B JIUTEPATYpPE,
CKJIaJIbIBAIOT O HEHl JereHapl. B Hell NelCTBUTENBHO €CTh HEYTO TAaKOE, YTO 3aCTaBIsieT OLIYTUTh
TpeneTHoe 4uyBcTBO. Korma-to mroam cuurtanu panyry BoxeuMm 3HamMeHHeM. DTO HEYIMBHUTENIHHO.
Panyra mosiBnsiercss 3 Hudero. M Taxke TauHCTBEHHO Hcde3aeT B HUKyda. E€ cumrtanu noOpoit
MIpEABECTHUIIEH, MPUIMTUCHIBATIN € Marnyeckue cBoMCTBa. Bce 3HAIOT, UTO BOJIIIEOHBIMUA CBOMCTBAMHU
pazyra MoKeT o0najaTh JHIIb B CKa3Kax, a B IEUCTBUTEIBHOCTH padyza — 3TO ONTUYECKOE SBIICHUE,
CBSI3AaHHOE C MPEJIOMJICHUEM CBETOBBIX JTy4€l HAa MHOTOYMCIIEHHBIX KareJbKax JOKIs.

Cnmcok Jureparypsbi:
1. Tpudonos E.Jl. Emé pa3 o panyre. — CopocoBckuii o6pazoBarebHbIil )xypHai, 2000, T.
6, Ne 7.
2. https://nauka.club/okruzhayushchiy-mir/raduga.html?ysclid=1i8pxcu24d256241552
3. https://www.infoniac.ru/news/7-udivitel-nyh-faktov-o-
raduge.html?ysclid=1i8q4nd7v3352037416
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Hanxkun I1. A., rpynna UTE-23b
Hayunbiii pykoBoaureb: Miabunbix H.HU.

ONITUYECKUE NWJUVIIO3NHN

OnTuveckre WJUTIO3UU - 3TO SBJICHHS, TPH KOTOPHIX HAIlle BOCIPHUSATHE H300paKEeHUs
OTJIMYAETCS OT pealbHOro N300paxeHus, cozaBas 3(p(eKT UCKaKeHUs Ui oOMaHa ria3, Wik, UHBIMUA
CJIOBaMH, HEBEPHOE MPEACTaBICHUE PEATbHOCTH.

[{enbto naHHOi pabOTHI SABIISETCS U3YUYECHUE SBJICHHS ONTHYECKUX UILTIO3HA.

3ajauu UCCIe10BaHMUS:

1) BboisicHuTh, Kakue BUIbl ONTUYECKUX WILTIO3UH CYIIECTBYIOT.

2) [TokazaTh, KaK ONTUYECKUE UIUTKO3UU BIIUSIOT HA YEJIOBEKA.

YHuBepcaabHOM Kiaccu(PUKAMN WLTIO3UH HE CYIIECTBYET, IOCKOJIbKY MEXaHU3MbI U MPUYUHBI
WX MOSIBJICHUS IOBOJILHO PA3HOOOPA3HBI U BO MHOTOM He M3yueHbl. ONTHYECKIE HIUTFO3UN MOTYT OBITh
CO3/IaHbl PA3IMYHBIMU METOJaMH, BKJIIOYas reoMerpuueckue (opmbl, IBETa, TEHU, OCBEUICHHE U
JBIDKEHHUE. YCIOBHO WUIIO3UM MOXHO PAa3feliuTh Ha 3pUTEIbHBIE HMCKAaXEHUS, JIBOMCTBEHHbBIC
M300paKeHUsl, WLTIO3UM BOCIPUATUS pa3Mepa, COOTHoleHue (urypsl u (oHa, WILIIO3MHM I[BETa U
KOHTPACTa, KAXKYIIHecs: GUrypbl, WJUTFO3UU BOCTIPUSATHS TTyOUHBI, WILTIO3HH JBUKCHUS U T.JI.

To, 4TO YerIOBEKy CBOWMCTBEHHO MPH HM3BECTHBIX OOCTOSTENHCTBAX MOAIABATHCS WILTIO3USM
3peHusi, OOMaHBIBATHCS OTHOCHUTEIHHO WCTOYHHMKA CBOMX 3PHUTEIBHBIX BIICUATIICHUW, HE CIEIYyeT
BCErJla pacCMaTpHUBaTh, KaK HEXXeJIaTelbHbIN HeJOCTATOK.

N3yuenne OoNTUYECKUX WIUTIO3UM MOMOTaeT HaM MOHMMAaTh, KaKk pabOTaeT Halle BOCHPHUSITHE U
Kak Mbl BOCIpPUHHMAaeM MHUpP BOKpPYr Hac. YenoBeyecKuil OpraHu3sM — CJOXKHeEHIas
caMoOperyJHpyroIias cucreMa. Hamm opransl 9yBCTB nepenaroT HHGpopMamuio 00 OKpyKaromeM MUpPe
U WU3MEHEHHSIX BOKPYT, IIO3BOJIAS OpraHM3My 3allOMHUHATh W IO-CBOEMY HMHTEPIPETUPOBATH
pe3yabTathl. Ho nHOT 1A JaXke coBepIlieHHAsi CUCTEMa MOXKET J1aBaTh COOM M OmMOaThCs.

HekoTtopsie omnTuyeckue WIIIO3UU SBIAIOTCA OOMIMMM JJI BCEX JIIOJEH, HE3aBHUCHMO OT
BO3pacTa, KyJIbTYPbl M HAIIMOHAILHOCTH, B TO BpEMs KaK JIPYTHe MOTYT 3aBHCETh OT ITHX (DAKTOPOB.

OnTHueckue WITI3UHA MOTYT OBITh MCIIOJIB30BAHBI IS CO3/IaHUS XY105KeCTBEHHBIX 3(()EKTOB B
KapTUHaX, (UIbMaxX M JPYTHX BH3YaJTbHBIX UCKycCTBaxX. Kpome 3TOro, onTHYECKHEe WIUTFO3UU MOTYT
OBITH UCTIOJIL30BAHBI B MEIUIIMHE ISl ICUCHUS PA3IMUHbIX 3a00JI€BaHUM, TAKMX KaK cTpaxu u ¢poluu.

OnrTruyeckre WUTIO3UM MOTYT OBITh TAaKKE HCIOJIb30BAHBI B TMCHUXOJIOTHHU JJISI MCCIIEIOBAHUS
BOCTIPUATHS U BHUMAHHUS, a TAKXKe JIJIS H3yUeHUs IPOIECCOB BHUMAaHUS U MO3TOBOM aKTMBHOCTH.

Takum 00pa3om, MOXKHO cJieJaTh BBIBOJ, YTO JIIOAM HAYYWIHCH NMPUMEHSTH CBOM 3HAHUS O
MPUPOJIC ONITUYECKON UILTIO3UU B PA3IUYHBIX O0JIACTIX KU3HU.

Cnmcok Jurepartypsi:

l. Ilepenbman A.U. 3anumarensHas ¢usuka. Kuura 2. I'masa 9/ S.U. Ilepenbman. - M.:
"Hayxa",1981. - 242 c.

2. [lepenpman A.U. Ontuueckue wwtoszuu, Cepusi: "lom 3aHumarenbHbix Hayk'/ S.U.
ITepensman. - U3n-so C3K30, 2016. - 144 c.

3. Pakos /I.JI. [TapanokcanbHbIi MUP HEBO3MOXHBIX GUTYp U onTudecKux wuto3uit /J1.J1.
Pakos , FO.A. Tleueitkuna -M.: JIu6pokom, 2017. — 200 c.

4. 3anumarenbHas ¢usuka Jmo3sun [OnexkTpoHHBIM pecypc].-Pexxum  noctyna
http://illuzi.ru/node/633#end, cBOGOAHBII. - 3ari. ¢ 3KpaHa.

5. Tonanckuit C. Ontuueckue wiumosun/ C.TomaHckuit; mep. ¢ anria.nofn pen. KA.

JIrobapckoro. - M.: UznatensctBo "Mup", 1967. — 145 c.
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Mannuxkun U. A., rp. UTE-220
Hayunbiii pykosoaurens: Miabunbix H. U.

KBA3APBI

Llenbto HacTOAMICH paOOTHI ABISETCS U3yUeHHE (PU3MUECKUX CBOMCTB KBa3apOB U BO3MOXKHOCTHU
UX IPUMEHEHHUs BO 01aro o0IecTBa U HayKH.

CnoBo «KBazap» NPOHMCXOAMT OT COEAMHEHHs JBYX aHTJMHCKMX TEPMHHOB: quasi-stellar
(«KBa3W3BE3HBIN», «IOXOXKHK Ha 3Be3ay») U radio source («paguOMCTOYHUK»). Takoe UMsS SpPKHUE
KOCMHYECKHE 00BEKTHI MoTydmin B KoHue 1950-x rogoB 20 Beka, KOrja acTpOHOMBI BIIEPBbIE HaYaJIn
3amedaTh MX. OHAKO MO3%e BBIACHWIOCH, YTO KBa3apbl - 3TO HE 3BE3[bl, @ MOJIO/bIE TJIAKTUKH,
KOTOpBIE PAcIOJIOKEHbI HA OFPOMHOM paccTosHUU oT ConHeuHo cucteMbl. KBazapel BuaHbI ¢ 3emin
U3-3a CBOEH HEOObIYalHOM SIPKOCTH, KOTOPas MOXET B ThICAYY pa3 MpeBbIIAaTh cBeueHHEe MiledHOoro
nytu. OObruHbBIN KBazap B 27 TpinH pa3 spue Connua. Ecnu oH BHe3amHO mosBHIICS Obl HA MeECTe
[TnyToHa, TO 3TO IpeBpaTUiIo Obl BCEe OKEaHbl 3eMJIH B Iap 3a MATYIO JA0JIO CEKYH/IBL.

Pamgnyc IIBapummibaa - 3TO KPUTUYECKUH PagUyC, IIPU KOTOPOM TEJIO CTAaHOBUTCS YEPHOU

HBIpOﬁ WJIK KBa3apoM 101 BJIUAHHUEM COOCTBEHHOM rpaBUTallNHA:
2GM

Tg = C_Z’

rie G = 6.67-10""" H-m%/xr? - rpaBUTAIlMOHHAs MMOCTOsSHHAsA, M - macca Tena, ¢ - 3-108 M/c -
CKOPOCTh CBETa B BaKyyMe.

Ecnu npenebpeus BpamenueM ten, i Connua paauyc [IBapummnbaa Oyner paBHATHCSA 3 KM,
a 11 3emMiId — OKOJIo 1 cM.

N3-3a OrpOMHOTO KOJIMYECTBA YACTHIl B MPOCTPAHCTBE OKOJIO TOPU30HTA COOBITMH M BBICOKOU
CKOPOCTH, OHU CTQJIKMBAIOTCS JAPYT C APYrOM, YTO BBI3BIBACT M3JIyYe€HHWE XOKHUHTa M BBIPAOOTKY
OTPOMHOr0 KOJIMYECTBA JHEPruU. DTy SHEPrHi0 u€pHasi JAblpa HE MOTJIOIIAET BCHO, a JIOBOJBHO
OoJbI1as €€ 4yacTh UCITyCKAeTCs U3 MOJI0COB YEPHOU JBIPHI B BUJIE TU1a3Mbl. [ MnoreTnuyeckuii npouece
u3NydeHus: 4EPHOM ABIpOH Pa3HOOOPA3HBIX AJIEMEHTAPHBIX YACTHUI], MPEUMYIIECTBEHHO (OTOHOB;
Ha3BaH B yecTh CTuBeHA X OKHHTA.

CuHTYISpHBINA peakTop (KOJUIANCapHbIi peakTop) — TMIOTETHYECKU UCTOYHUK YHEPTHH, T/Ie B
KauecTBe pabouero Teja MCIONb3YIOTCS MUKPOCKOMMYECKHE YEPHBIE ABIPHI (KoJuancapsl). [IpuHimn
paboTBl TAaKOTO PEAKTOpa COCTOMT B HKCIOJB30BAHUM JHEPTUH, BBUICISIONICHCS NPHU HCIIAPCHUH
y€pHOU JbIpbl. KpoMe 3TOT0, OH MOXKET OBITh UCIIOIH30BaH KaK PEAKTUBHBINA TBUTATENb.

VYuyéHble U3y4aroT HEKOTOPhIE CBOMCTBA YEPHBIX JBIP HA UX aHamorax (BogoBopoThl). Criemyer
OTMETHUTH, YTO YEPHBIE JBIPHI YK€ CO3/AIOTCS B JAOOPATOPUSIX W WX MOXKHO M3ydaTh, MMpPaBlia OHU
OYEHb MAJICHbKHE MO CPABHEHUIO C HACTOSIIIIMMHU U 1O MPaBJe TOBOPS 3TO HE COBCEM YEPHBIE JBIPHI.

['paBuTaIIMOHHOE BO3JEHCTBHUE M OCBOOOXKIECHUE SHEPTHHM YEPHBIX JBIP UICHTUYHOE C BOJHOMN
BOPOHKOH, KOTOpasi oOpa3yeTcs B pe3yjbTaTe CJIHBa BOJIbI, HO YK€ C MajJbIMU CKOPOCTSIMH, YTO
MO3BOJISIET YU€HBIM HAONIOJAaTh M M3ydaTh MOAO0OHBIC siBiIeHHUS. [IpoBenst SKCHEpPUMEHT, MOMXHO
CIeNaTh BBIBOJI, YTO YEPHBIE BIPHI MOJOOHO BOJHBIM BOPOHKAM 3aKPYUYUBAIOT OOBEKTHI IO CIIUPAIU U
3acachIBalOT B ce€0s, HO MPU CTOJKHOBEHUU ATUX OOBEKTOB, YaCTh MX BBICBOOOXKIAETCS BHE H3-3a
0oJbIIIel CKOPOCTH, YEM CKOPOCTh B TOPU3OHTE COOBITUH. DTy CKOPOCTH HEBO3MOXKHO MPEBBICUTH TaK
KaK 3TO - CKOPOCTh CBETA.

B Teopun momyueHue SHEPTUHM C TOMOIMIBIO KBa3apoOB peajbHO, OCTAJIOCh JHIIb HU300pecTH
MaTepHuaybl, KOTOpble OyayT 00JiazaTh BBICOKOW TEPMOCTOMKOCTBIO, JIa3epbl BHICOKOM MOITHOCTH H
MPUCTIOCOOJICHHSI, KOTOPhIE CMOTYT HAKAIIMBATh TaKOE OOJBIIIOE KOJTHUYECTBO SHEPTHUU.

Cnucok Jurepartypsi:

1. Ksazaps1 // bonwsmas Coserckas sunuknoneaus (B 30 1.) / A. M. TIpoxopos. - 3-e u3. -
M.: Cos. sanukgioneaus, 1973. - T. XI. - C. 564 - 565.
2. https://fishki.net/2295924-kvazar---jeto-chto-takoe-

kvazar.html?ysclid=li8r0s0b10332828741
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IIpoxopos C.A., rp. UTE-210
Hayunslii pykoBoauren: Kopsikosa H.I1.

XUMHNYECKAS ITPUPOJA 3AIIAXOB

3amax — 3To OIHO U3 HanboJee BAKHBIX U YHUKAILHBIX YYBCTB, KOTOPHIM 001agaeT yenoBek. Ho
YTO TAKOE€ 3allax U KaK OH BO3HUKAeT? B 3TOM A0Kiazne Mbl pacCMOTPUM XUMHUYECKYIO HPUPOAY
3aI1axoB U TO, KAK OHA CBSI3aHA C HAILIUM BOCIIPHUSTHUEM 3aI1aXO0B.

3amax - 3TO CBOMCTBO BEILIECTBA, KOTOPOE CBS3aHO C €ro XUMHUYECKOHM CTPYKTYpOH.
ApomaTHyecKue BeIllecTBa COJepkKaT apoOMaTHUYECKHE MOJIEKYJIbl, KOTOpPhIE HMEIOT KOJIBLIEBYIO
CTPYKTYpy H3 aroMOB yriepoaa W Bojaopoja. KoHbrormpoBaHHas cucTeMa HHU-3JIEKTPOHOB B
KOJIBLIEBOM CTPYKTYpPE ApPOMATHYECKHUX MOJIEKYJ MO3BOJSET MM IMOMIOWIATH CBET B ONPEICIICHHOM
cnekrtpe. [lorjomenue ceera NpUBOIUT K BO30YXKIECHUIO IJIEKTPOHOB B MOJIEKYJIE, KOTOPbIE MOTYT
MEPEeXO/IMTh HA JPYrue SHEPreTUYeCKHe YypOBHU, HcHyckas (oToHbl. (DOTOHBI, HCIyCKaeMbIe
apOMATHUYECKUMU MOJIEKYJIAMU, UMEIOT ONPEACIICHHYIO JIMHY BOJIHBI U YaCTOTY, ONIPEAEISIOIINE LIBET
Y UHTEHCUBHOCTh CBETA, KOTOPHIA MbI BUIUM.

ApomaTHYeCKUe MOJEKYJIbl TAaKX€ MOIYT B3aUMOJEHCTBOBATH C PELENTOPAMHU B HOCOBOM
MOJIOCTH, TiepenaBasi MHPOPMALMIO O 3amaxe B MO3T. B HOCOBOH MOJOCTH HaXOAATCS PELENTOpHI,
KOTOpBbIe OOHApY>KMBAIOT 3alaxu M nepenaroT nHGopMmanuio B MO3r. Kaknplil THII apoMaTHYeCKHX
MOJIEKYJI HMEET YHUKAIbHYI0 XHMHUYECKYIO CTPYKTYpy M CIHOCOOHOCTh B3aMMOJICHCTBOBATH C
peuentopamu. KoHIIEHTpauuss apoMaTHUYECKUX MOJEKYJ BJIMSET Ha BOCIPUATHE 3amaxa, BbICOKas
KOHIICHTpAIMs MOXET BhI3BATh 00JIe€ MHTCHCUBHBIN 3amax.

OOmuMpHBINA SKCTIEPUMEHTAIIBHBIN MaTepUal O CBSI3U MEXAY 3allaXxOM COCIMHEHUIN U CTPOSHUEM
WX MOJIKYJ (THUI, YHCIIO WM TIOJIO)KEHWE (YHKIMOHAJIBHBIX TPYII, BEIUYHHA, Pa3BETBICHHOCTD,
MIPOCTPAHCTBEHHAs CTPYKTYypa, HAIMYNE KPATHBIX CBSA3EH U Jp.) MOKA HEJOCTATOUEH JJIsl TOTO, YTOObI
HAa OCHOBAaHWMU OTUX JAHHBIX MOXHO OBUIO TMpeACKa3aTh 3amax BellecTBa. TemM HE MeHee Uit
OTJENbHBIX TPYHI COECIWHEHHUH BBISBICHBI HEKOTOPBIE YAaCTHBIE 3aKOHOMEpHOCTU. HakomiieHue B
OJIHOM MOJIEKYJIE HECKOJIBKHX OJUHAKOBBIX (DYHKIMOHAIBHBIX Tpynmn (a B Cllydae COCJIMHCHUU
anu(aTUYecKoro psla -- U pa3HbIX) MPUBOAUT OOBIUHO K OCTAOIEHUIO 3alaxa WU JaXKe K MOIHOMY
€ro MCUYEe3HOBEHUIO (HampUMep, MpH Mepexo/ie OT OJHOATOMHBIX CIIUPTOB K MHOTOATOMHBIM). 3arax y
aNbJIETHUIOB HM30CTPOCHUS OOBIYHO ObIBaeT Oojiee CUJIBHBIM UM MNPHUSATHBIM, Ye€M Y HU30MEpPOB
HOPMAaJbHOI'O CTPOCHHUS

PaznuuHble apomMaTHyecKre MOJIEKYJbI MOTYT CMELIMBATHLCSA, CO3/aBas HOBbICE U YHUKAJIbHBIE
3amaxv. XMMHAYECKHE CBOMCTBA apOMaTUYECKUX MOJIEKYJI, TAaKHe Kak 3apsia U popMa, ONpeAeIioT UxX
CIIOCOOHOCTh B3aMMOJICHCTBOBATh C penenTopamu. Pa3iuuHble penenTtopsl B HOCOBOHM MOJOCTH
0OHapYXKMBAIOT PA3JIMYHBIE TUIIBI apOMATHYECKUX MoJiekys. MHpopmanms o 3amaxe mnepenaeTcs B
MO3T Yepe3 HEPBHYIO CHCTEMY, Iie 00padaThIBaeTCs M CO3/IA€TCs BOCIIPHUSTHE.

®u3nyecKkue CBOMCTBA MOJIEKYJ TaKXKe€ BIMSAIOT Ha BocmpusAthe 3amaxa. Hampumep, pazmep u
dbopMa MOJNEKYTbl MOTYT OIpENesaTh €€ CIOCOOHOCTh MPOHHMKATh Yepe3 HOCOBYIO MOJIOCTh U
B3aMMO/JICHCTBOBATH C peuentopamu. KoHIEHTpanusa apoMaTHYECKUX MOJIEKYJ TakKKe€ MOXKET BIIUATH
Ha BOCTIPUSITUE 3aaxa, BEICOKas KOHIIEHTPAIIMs MOKET BbI3BaTh O0JIee MHTEHCUBHBIN 3arax.

N3ydyeHne XuMHU4ueCcKON TPUPO/IbI 3a11axa MO3BOJISIET CO3/1aBaTh HOBBIE apOMATUYECKUE BEIIECTBA
Y yJIy4IlaTh CYIIECTBYIOLIUE U1 UCIOJIb30BAHMS B PA3JIMUYHBIX OTPACIISIX POMBIIIJIEHHOCTH.

Cnmcok urepartypsl:

1. Apomartsl U 3an1axy B UCTOPHUH KyJIbTypbl. 3Haku U cuMBoJIbl: A. M. KoctsieB. Mockaa,
JIuGpokom, 2009. 144 c.

2. O6mas xumust: H. JI. I'muaka. Mocksa, MaTerpan-IIpecc, 2008. 728 c.

3. S3pik  3anmaxoB. Cekpersl Hamero o0OoHsHus: Caernana J[lyGpoBckas. Mockaa,
Lentpnomurpad, 2007. 192 c.

4. https://otherreferats.allbest.ru/chemistry/00432027 1.html
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Paryaun A.C., rp. UTE-236
Hayunbiii pykoBoaureb: Miabunbix H.HU.

NCTOPUA PAIMOAKTUBHOCTMU. BIUAHUE PAIMOAKTUBHOCTHU HA
YEJOBEKA N CITIOCOBbI 3AIIIUTbI

Llenbto paboTHI ABISETCS U3ydeHUE IPOOIeMbl paAHOAKTUBHOCTH, ONIPEICIICHUE €€ BO3ACHCTBUS
Ha YeJI0BEKa U OKPYIKAIOLIYIO CPEey, a TAK)KE U3YUEHUE PA3IIMYHBIX METOAOB 3allUThl OT paAHALINH.

PannoaktuBHOCTh ObLTa OTKpHITa B KOHIIE XIXB pusukom A.bekkepeneMm. OH n3yuan siBJICHUE
IIOCJIECBEYEHUs COJIEW ypaHa IIociie OOJyYeHUs UX COJIHEUHbIMM JiydyaMu. VcTopusi akTHBHOIO
U3YyYEHUsI PaJMOaKTUBHOCTH Havajach B KoHIE XIX Beka ¢ oTkpeITUs paaus U nojonus Mapu Kropu.
B nanpHeiinemM ObUTH OTKPBITHI JPYTHE PAIMOAKTUBHBIC YJIEMEHTHI, U OBLIM M3yUYEHBI UX CBOHCTBA.

OnBbITHI MOKA3aJy, YTO PaJHOAKTUBHbBIE BEIIECTBA HE TOJIBKO M3IY4YalOT HEBUJIMMBIE Jy4YH, HO U
MOCTOSIHHO BBIJIETISIOT 3HEpruto. [Ipu n3yueHnu HEBUANMBIX PaJMOAKTUBHBIX JIy4ei BBISICHUIOCH, YTO
OHHM MMEIOT CJIOKHBIM COCTaB, U MOTYT OBbITh pa3/eJIeHbl C MOMOIIBI0 MarHUTHOTO moJis. [Tockombky
MarHuTHOE TI0JIe JICUCTBYET Ha JABIXKYIIMECS 3apsjbl, ObUIO SICHO, YTO M3IYYCHHE COCTOUT YACTHUIL
pa3HBIX TUIIOB C Pa3HBIM 3HAKOM 3apsna. [1onoXuTensHO 3apsKEHHbIE TSAXKeIble YacTULIbI, BXOSIIHIE
B COCTaB PaJIMOAKTHUBHBIX JIy4el ObUIM Ha3BaHbI o-4acTUIAMH. VMcciemoBaHus MoKas3aliu, 4ToO Macca
9TUX YaCTHIl BUETBEpO OOJbIIE, YeM Macca aToMa BOAOPOJA, a 3apsal — BABoe OoJbiie. CTajno scHO,
YTO O-4aCTULBI, (PAKTUYECKH, SBISAIOTCS siapamu renus. OTpUIaTeabHO 3apsDKEHHBIC YaCTHIIB ObUTH
Ha3BaHbl [-uactunamu. lccriemoBaHusi TOKaszajid, 4YTO OTO OJJIEKTPOHBL. HeliTpanbHas dacThb
pPaAMOAKTUBHBIX Jy4yeil, Ha3BaHHas Y-4acTULAMU [0 BCEM I[PU3HAKaM COOTBETCTBOBaja
AJIEKTPOMArHUTHOMY H3IIy4YEHUIO OYEeHb OOJBIION MPOHHUKAIOUIEH CHOCOOHOCTH C Majlol AJTUHOU
BOJIHBI.

Cy1ecTByeT HECKOJbKO MCTOYHUKOB pPaJMalliM, BKJIIOYAs KOCMHYECKUE JyYd, MPUPOJHBIE U
UCKYCCTBEHHbIE PpAJMOAKTUBHbIE BEILECTBA, a TAKXE MEAUIMHCKUE MPOLELYphbl, KOTOPHIE MOTYT
UCIIOJIb30BaTh PaUaIlHIo.

OpauM w3 Hambosiee M3BECTHBIX MPHUMEPOB PAJAMAMOHHBIX KaTtacTpod SBIsIETCS aBapusl Ha
YepuoObuibckoit ADC B 1986 romy, koTopas mpuBelia K BHICOKOMY YPOBHIO paJHalliK B OKPY>KAIOLTUX
30HaX U CEPbE3HBIM MOCIEACTBUIM IS 30POBbs JIFOJEH U SKOCUCTEMBI.

PannoakTMBHOCT HEraTMBHO BJMSET Ha YEJIOBEKa M OKPYXKAWIIyI cpedy. Bwicokue m03blI
paavalyi MOTYT BbI3BaTh pa3iNyHbIe 3a00J1€BaHMsI, BKJIIOYas paK U T€HETHUECKUE MYTAlIUH.

CyI1ecTBYIOT pa3IMyHbIE CIIOCOOBI 3alIUTHI OT PaJUallii, BKIIOYAs HCIONb30BAHHUE 3aIUTHBIX
MaTepuasoB, OrpaHUYEHHE BPEMEHHU NMpeObIBaHUS B 30HE PaJUallid U HCIOJIb30BAHUE CIIELUaIbHON
SKUINHUPOBKH, TAKOM KaK MAacKM M KOCTIOMBbL. BaXHO Takke KOHTPOJMPOBAaTh YPOBEHb pajuallid B
OKpyXarollel cpeiae M NPUHUMATh MeEphbl s €€ CHUXKEHMs, HampuMmep, IMyTeM JAe3aKTUBaluu
PaAMOAKTUBHBIX OTXOJIOB.

CoBpeMeHHbIE TEXHOJIOTUH MO3BOJIAIOT 00Jiee TOYHO H3MEPSATh U KOHTPOJIUPOBATH YPOBEHBb
pagvanvy, W YCWIHS TO YIyYIIEHHIO O€30MacHOCTH SIIEPHBIX YCTAaHOBOK M YIPABICHUIO
paAvallMOHHBIMUA MaTepUaIaMH MPOJI0JIKAIOTCS.

B nenoM, nmoHuMaHue pagrMOAKTUBHOCTU U €€ BIIMSHMS HA YEJIOBEKAa U OKPYKAIOUIYI0 Cpeay
ABJIETCS BaXXKHBIM (PAKTOPOM JJisi o0ecrieueHus: 6€e30MacHOCTH U YCTOMYMBOCTH HAILIEro MUpA.

Cnucok JuTepartypsi:

1. Paguanus u yenosek (2001) Jepsiouna I'.H.
2. PanuoaxkTuBHOCTS U paguanuonHas 6e3omnacHocts (2004) Kykosckuit B.M.
3. https://en.wikipedia.org/wiki/Marie_Curie
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PsizanoB B.A., rp. UTE-230
Hayunbiii pykoBoaureb: Miabunbix H.HU.

IIAPOBAS MOJIHUSA

[IlapoBasi MOJHHUS CUMTAETCSs OCOOBIM BHJOM MOJIHHH, KOTOPBIH MpPEICTABISET COOOM
IUTBIBYIIUNA IO BO3AYXY CBETSIIMICS OTHEHHBIHN map (MHOrJa UMeeT BUJ I'puba, Karld WIH TPYIIN).
Pasmep e€ oObruHO KomeOuercst ot 10 mo 20 cM, a cama oHa ObIBaeT roiy0Oro, OpaH)KEBOTO WIIH
0es1oro TOHOB (XOTS HEPEIKO MOKHO YBUIETh M IPYrHe LIBETa, BIUIOTH J0 YEPHOTO), IIBET MPU ITOM
ObIBaE€T HEOJHOPOIHBIM U HEPEIKO U3MEHSETCS.

Hctopus mapoBoii MOJHUM Hadallach C MOMBITOK J0Ka3arh cymniectBoBaHue HJIO. Brnepsbie
3Ta MbICIb ObuTa BhICKa3zaHa B 1980 romy Ha cTpaHumax KHMTH "3a TpaHblO 3aKOHOB HaykKu'"
NmsantoBeiM .M. 1 Tuxum JI.5., B KOTOpO# aBTOPHI JEIAOT MOMBITKY YOSIUTh YATATEICH B TOM,
yTo 1maposble MoaHUU U HJIO siBneHus onHoro nopsaxa.

dopma mapoBOKM MOJHHHM pa3HOOOpa3Ha, HO Yallle BCEro MpUOIMXKEHa K MIapooOpa3HOil.
[ITapoBast MOTHHS MOKET OBITH pa3HBIX IIBETOB. Temmeparypa mapoBoii MosiHuu gocturaet ot 100 1o
1000 rpagycos no Llenbcuto. OHa MOKET IJIaBUTh CTEKJIA U MPOJIeTaTh yepe3 okHa. [llapoBas MoaHuA
MOYKET CBETHTb KaK OObIUHAs JIaMIIa, & UHOT/Ia OCIICTUISTh.

B ognoMm u3 mpumepoB nepeBsiHHas mpuyaibHas cBas quamerpoM 30 cM Topuamias U3 BOJBI
Obla paclleruieHa Ha JJIMHHBIE IIENKH BJOJIb BOJOKOH IIapoBOW MojHHeH auamerpom 30 cm.
CrnenoBarenbHO, IIapOBasi MOJIHUSA TUAMETpPOM 25 cM HMMEET SHEepruio B mpenenax mpumepHo 100
k/x. Takas omeHka corjacyercs ¢ pe3yJibTaTaMU JOCTAaTOYHO OOJIBIIIOrO YHWCIa HAOIIOJACHUMA,
MO03TOMY €€ MOXKHO CUMTATh BIIOJIHE MPABA0NO0I00HOIA.

[lo MHEHHIO y4YEHbIX, NPUYMHOW BO3HUKHOBEHHUS IIAPOBBIX MOJHHMM  SBISAIOTCA
MOHHM3UPOBAHHBIC Ta3bl, CXKaTble B reoMeTpuueckoe Teno. [losBisioTcs OHU B pe3ynbTare paspsia
auHeHoM MonHuM. CTycTOK ra3a HUKOrJa HE TepseT YETKOCTh CBOMX IpaHHI], HE PAacTBOpSETCS B
atmoctepe. [Ipu nBHKEHUU HM3AaeT JIETKME IIUIALIUE, MUIIANINE, CIerka MOTPEeCKUBAIOIINE 3BYKH,
co3laroniue paauornomexu. B monmasisromem OonbmuHCTBE citydaeB (6onee 90%) mapoBasi MOTHUS
BO3HUKAET B MEPUOJ IPO30BOI akTUBHOCTU. HO ecTh OTAenbHbIe COOOIICHHS O MOSABICHUU IIapOBON
MOJIHUY U B SICHYIO [IOTOJ1Y.

Uro Obl HU OBUIO MPUYMHON BO3HUKHOBEHHS YIMBUTEIBHOTO IUIA3MEHHOTO IIapa, HY>KHO
YUUTBHIBaTh, YTO CTOJIKHOBEHHE C HEH 4Ype3BBIYAHO OINACHO, MOCKOJIbKY €CIH MepenoJHEeHHBIN
3JIEKTPUUYECTBOM IIIAp JIOTPOHETCS 10 KMBOTO CYILIECTBA, BIOJHE MOXKET YOUTh, a €CII B30PBETCS -
pa3HecTH BCE BOKPYT.

HaGmronarens cMoKeT YBHUIETh JIHUILbL TE IIAPOBbIE MOJHHUM, KOTOPBIE JIMOO MPHUOIM3UINCH K
HeMy, MO0 ciydyallHO BO3HMKIIM OKOJIO HEro. YBHUJEB OTHEHHBIN IIap JloMa WU Ha YJIHIIE, TJIaBHOE,
HE BIIAJaTh B MAHHUKY, HE JEJaTh PE3KHX JBUKEHHUN M He OexaTb: IIapoBas MOJIHUS UYPE3BBIYANHO
YYBCTBHUTEJbHA K JIIOOBIM 3aBUXPEHHUSM BO3/yXa M BIOJHE MOXET IOCJIeNoBaTh 3a HUM. HykxHO
HETOPOILIMBO, CIOKOWHO CBEPHYTH C IyTH JBHKEHUS LIapa, MBITASCh IE€PKATHCA KaK MOYKHO Jlajbllie
OT HEro, HO HM B KOEM Cllydyae He MOBOpauMBaThCs CNMHOM. Eciu mapoBast MOJHUS oKa3ajach B
MIOMEIIEHUH, HY>KHO MOJIOMTH K OKHY M OTKPBITh (DOPTOUKY: BCIIEA 3a JBUXKEHHEM BO3/1yXa MOJIHMS,
CKOpE€ BCET0, BBUIETUT HAPYXKY.

Wrak, BoiHE BO3MOYKHO, UTO IIapOBasi MOJIHUS - HE TaKoe YK peakoe siBjieHue. Koneuno, ato
BCEro JIMIIb IpenosiokeHrne. B HacTosIee BpeMsi Mbl HE MOXKEM €€ MOATBEPAUTh, OJHAKO y HAC HET
OCHOBaHUH €€ OTOPOCHTb.

Cnmcok Jurepartypsi:
1. Tapacos JI.B. ®usuka B npupoze. - M.: [Ipocsemienue, 1988.
2. https://kipmu.ru/kak-poyavlyaetsya-sharovaya-molniya/?ysclid=li8rpuar13895027751
3. https://mipt.ru/dppe/science_articles/a_59w6vg.php?ysclid=1i8rxk4r4s735531264
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Tapacos C.J., rp. U'TE-220
Hayunbiii pykoBoaureb: Miabunbix H.HU.

IDOPEKT JVKAHUBEKOBA

D¢ dexr IxannbexkoBa - MPOSIBIEHUE TEOPEMBI NMPOMEXKYTOYHON OCH (TEOpEeMbl TEHHUCHOMN
PaKeTKH) - COCTOMT B CTPAHHOM ITOBEJCHUU JICTSIIETO BPAIAOIIerocs Teja B HeBecomocTu. B 1985
roJly, BO BpeMsl CBOEro msiToro nosiera Ha kopabdine «Coro3 T-13» u opburansHoii ctanmmu «CamoT-7»,
COBETCKUM KOCMOHaBT, naBaxanl Tepoi Coserckoro Coroza, reHepain-mMaiiop asuanuu B.A.
JlxaHnOekoB OOHApYXHJ, YTO TaK Ha3blBaeMbId «Oapamiek» — raiika ¢ yIIKaMmd, JeTsmas B
HEBECOMOCTH, coBepmiaeT pe3kue 180-rpagycHble MNEpUOJUYECKHE TIEPEBOPOTHI Kaxiabie 43
cantumerpa. [lonbITKM  HKCIIOJNIB30BAaHMSI BMECTO Taillku JApyrux IpPeAMETOB,  HalpuMep,
IUTACTUJIMHOBOTO MIAapUKa C MPUJICIUICHHONM K HeMy OOBIYHOM TaiikoW, MPUBEIM K TaKOMy Ke
pe3yJIbTary.

[IpaBuibHOe 0OBsicHeHue 3 dekra J[>xaHnbekoBa cocTouT B cieayromieM. CoriacHO Teopeme
NPOMEXYTOUYHOM OCH, BpalleHHe OOBEKTa OTHOCUTENIFHO TJAaBHBIX OCEH C HauOOJBIIUM U
HAaUMEHBIIMM MOMEHTAMU HHEPILUU SIBISETCA YCTOMYMBBIM, B TO BpEMSl Kak BpallleHUE BOKPYT
IVIABHOM OCH C IPOMEXYTOYHBIM MOMEHTOM HMHEpPLUMH - HET. Tak Kak CKOpOCTb BpPAILECHHs TalKh
CPaBHHUTEIFHO HEBEIHMKA, OHA HAXOAWUTCA B HEYCTOWYMBOM COCTOSIHMM (B OTJIMYHE OT THPOCKOIA,
KOTOpBIM Bpamaercsd ObICTpee M IMOITOMY HMEET CTA0WIbHYIO OpPUEHTAIMI0 B IPOCTPAHCTBE U
KYBBIPKH €My He Tpo3sT). ['aiika, IOMMMO OCHOBHOI OCH BpallleHHUs, TAK)KE BPAILlaeTCsl U BOKPYT ABYX
JPYTUX HMPOCTPAHCTBEHHBIX OCEH CO CKOPOCTSIMM Ha MOPSAOK HUXKE (BTOPOCTENEHHbIE NBUXKEHUS). B
pe3ylbTaTe BIMSHHS 3TUX BTOPOCTENEHHBIX MABMXKEHUH, CO BpPEMEHEM IOCTEHEHHO MPOUCXOIUT
M3MEHEHUE HAKJIOHA OCHOBHOM OCH BpalleHHs (yCUJIMBAETCs IMpeLeccHs), U KOIjJa Yrojl HaKJIOHA
JIOCTUTAeT KPUTUYECKOTO 3HAUEHUS, CHCTEMa JIENaeT KyBBIPOK (IOJIOOHO MAasTHHUKY, U3MEHHUBILIEMY
HaIpaBJIEHUE KOJIeOaHUs).

B «wddekre [[xannbekoBa» «raiika - Oapamiex» B pesyibTare npoiieta 40 CaHTHUMETPOB
3aBEpIIACT TOJIOBUHY IMPEHECCHd M OCYIIECTBISECT MEPEeBOPOT ocH BpamleHuss Ha 180 rpamycos,
Mepexo/ii CO BHEIIHEH CTOPOHBI YCIOBHOUM TpaekTopuu MebOuyca Ha BHYTpeHHIOW, Aanee depes 40
CaHTUMETPOB 3aBEPILAET BTOPYIO MOJOBUHY MIPELIECCUU U OCYILECTBIISET IEPEBOPOT OCU BpalllEHUs Ha
180 rpamycoB, mepexo/s co BHyTpEeHHEH Ha BHEIIHIOI CTOPOHY yCIOBHOU TpaekTopuu Mebuyca.

Taxxe nogoOHbIA «3PdexT JKaHnbexkoBa» MPOUCXOJUT U B OTHOIIEHUHU APYTroMl «rallku —
Oaparex», a TaKKe IUIACTUINHOBOIO MIapHKa. A TO, 4TO IEPEBOPOT OCH BPALICHUS APYTUX MOTO0OHBIX
IPEIMETOB OCYLIECTBIISIETCSl 4epe3 Jpyrue paBHbIE OTPE3KH, 3aBUCUT OT BPEMEHU IUKIA HX
IIPELECCUi.

Tax xak 3emist uMmeeT cOOCTBEHHOE IPEIIECCHOHHOE BpallleHHWE, TO W3MEHEHHE BpallleHus
3emiM Ha oOpaTHOE, TakXe MPOUCXOAUT B COOTBETCTBEHHBIX KApAMHANBHBIX TOYKAaX 3€MHOMN
npeueccuu. B atux ciydasx, no otHomenuto k ConHily, Ha 3emie OyayT NEepUOANYECKH, MEHSATHCS
OTHOCHUTEJIBHBIMM MECTaMU 3allajl U BOCTOK, a TAKXK€E POUCXOIUTh UHBEPCHS MArHUTHBIX MTOJIFOCOB.

CnenyeT OTMETUTh, UTO 3TOT 3((eKT BcTpedancs OOJBIIMHCTBY JIIOJAEH XOTSA-ObI OJMH pas3.
OKCIepUMEHT MOXKHO IPOBECTH € JIFOOBIM MPEIMETOM, Y KOTOPOTO TP MOMEHTA MHEPLIMH, HApUMED,
C TEHHMCHON pakeTkol uian KHUrod. OObsicHeHue 53Toro 3¢¢ekra maeT OTBET Ha BOIPOCHI,
BOJIHYIOIIIME TOYTH KaXJOro YesloBeKa Ha IJIaHeTe — rodeMy OyTepOpoja MagaeT MacioM BHH3,
noueMy Tene(oH Bcerjga MpU3EeMIIsieTCsl Ha 3KpaH W MHOTHE JpyrHe KacarollUecsl Bpallarolnxcs
00BEKTOB C pa3HbIM MOMEHTOM BpAILIEHUS JUIs TJIaBHBIX OCEH BpallleHHsl.

Cnmcok Jurepartypsl:
1. https://www.cki-com.ru/blog/effect-dzh/

2. https://dzen.ru/a/YDZQvnANpS2yPQu0
3. https://proza.ru/2017/02/16/968?ysclid=1i8s2z8fop225923255
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Mocyp B.A., rp. UTE-216
Hayunbiii pykoBoaureb: Miabunbix H.HU.

YEPHBIE JbIPbI

UYepHoii ApIpoil Ha3bIBAIOT 00]ACTh NPOCTPAHCTBA-BPEMEHH, T'PABUTAIIMOHHOE MPUTSHKEHUE
KOTOPOH HACTOJBKO CHUJIBHO, YTO €€ HE MOTYT IOKHMHYTh HHMKAaKUE€ OOBEKTHI, IBIKYIIUECS CO
CKOPOCTBIO CBETA, Ja)KE KBAHThI CAMOTO CBETA.

['pannnia 4epHOH IbIpbl Ha3bIBAETCSI TOPU3OHTOM COOBITHI, a e€e pa3Mep - I'paBUTALUOHHBIM
panuycoMm. YepHble ABIPHI NPUTATHBAIOT K ceOe MaTepuio, KOTopas 0Opa3oBBIBAa€T BOKPYT HHX
AKKPELMOHHBIN JMCK - TMTAHTCKYIO CTPYKTYpY BOKPYT YEpHOW JBIpbl, KOTOpas OBICTPO BpallaeTcs.
NMeHHO u3-3a MaTepuM, CBETALICICS BO BpeMs BpALLEHUS, YYEHBIM M YJAJOCh OOHAapy>KUThb
CYLIECTBOBaHME YEpHbIX AbIp. IIpm 3TOM BHYTpPb YEepHOW ABIPHl MONAAAET JIMIIb HEOOJbIIOE
KOJINYECTBO 3TOM MaTepuH, OCTAILHOE OTIIPABISETCS OOpAaTHO B KOCMOC B BUJAE CTPYH IUIa3Mbl WU
JUKETa, TPACKTOPHUS KOTOPOM COBNAJACT C JIMHUAMU MAarHUTHOTO IOJIS. Y HEKOTOPBIXYEPHBIX IBIP
CKOPOCTb JIBJKEHUS ATOM Iu1a3Mbl AocTUraer 99% ot ckopocTu cBeTa.

B HacTosiiee Bpemst B acTpo(M3HMKE CYIIECTBYET YEThIpE OCHOBHBIX CLIEHapus 0Opa3oBaHUs
YepHBIX JbIp: 1) IpaBUTAlMOHHBIN KOJUIAIIC OYEHb MACCHBHOM 3BE€3/bl; 2) KOJUIANC LEHTPaJbHOU
YaCTH TaJIaKTUKM MM 00JacTH MPOTOrajlaKTHUECKOro ras3a; 3) IMOsIBJIEHHE YEPHBIX JAbIp B MOMEHT
HAYyaJIbHOTO paciivpeHus BeeneHHoH, Tak Ha3bIBaeéMble IIEPBUYHBIE YEPHBIE JIbIPbI; 4) BOSHUKHOBEHUE
YEPHBIX JBIP B AJEPHBIX PEAKLUAX BBICOKUX SHEPIUil.

KoHuenmnus cyuecTBOBaHMsI MacCHUBHOIO TeJla, I'PAaBUTAMOHHOE IPUTSDKEHUE KOTOPOTo
HACTOJIBKO BEJIMKO, YTO CKOPOCTh, KOTOPasi He0OX0AMMa Ul €ro NMPEeOoA0IeHNUs, IPEBbIAET CKOPOCTh
JBIDKEHUS cBeTa (a 3HAYMT (PU3MUECKH HE MOMKET CYUIeCTBOBaTh BO BceneHHOif), Obuta BrEpBbIC
BBIJIBUHYTa aHTJUMNUCKUM yueHbIM J[xoHoM Muuemnom B 1784 rogy. A mocie Toro, kak B 1905 roxy
Anp0ept DUHIITEHH B cBoei crneuuanbHOM Teopun otHocuteabHOocTH (CTO) ucnonbs3oBan
pa3paboTKU 3JIEKTpoAMHAMHMKHM JIopeHla, CKOpOCTh CBeTa OKaszajach MpPeNeNbHOM, KOTOPYI0 MOXET
pa3BuBaTh (puzmyecKoe TeIo0. DTO PaJAUKAIBLHO M3MEHUJIO 3HAUCHHE YEPHBIX JBIP B TEOPETHUECKOU
¢u3uke. GaKTUYECKH CYIIECTBOBAHUE YEPHBIX JbIp ObUIO J0Ka3aHO TosbKO B 2015 roay, a mepsblii
CHUMOK HUX TeHH Obul chenan B ampene 2019 roma - MHOTHME Hay4YHBIE SKCIEPTHI MPU3HAIH STO
OTKPBITHE IVIABHBIM HayYHBIM IIPOPBIBOM MOCJIEIHErO ACCATUIIETHS.

CymiecTByeT HECKOJIBKO TUIIOB YEPHBIX AbIP:

- UepHast 3Be3qa 3Be3qHOW Macchl. Takue OOBEKThI, COIJIACHO OOLIETPUHATHIM THUIIOTE3aM,
BO3HUKAIOT B pe3yJibTaTe KoJujarca 3Be3/bl. MHHMMalbHaAs Macca Tena, KOTopas JOJIKHA CO3/4aTh
TaKOM 0OBEKT, COCTABIIAET OKOJIO TPEX COTHEYHBIX.

- UepHnas 3Be3aa cpenHedt Maccel. [IpomMeXyTOUHBIN dTall YEpHOM ABIPBI, KOTOPAs YBEJIWUYUIIACh
3a CYEeT MOIJIOLIeHHs B ce0s Ta30BbIX CKOIUICHUH MO0 cOCeTHEH 3Be3/bl B CUCTEMAaX MapHbIX 3BE3I.

- CepxmaccuBHbIe yepHble AbIpbl. O0BEeKTHI ¢ Maccoi ¢ 105—-1011 macc ConHia ¢ 10CTaTOYHO
HEBBICOKOH IUIOTHOCTHIO M cIa0bIMU MPUIUBHBIMU cHJIaMH. VIMEHHO Takas 4epHas Jiblpa HaXOJUTCS B
1eHTpe MitedHoro myTH.

- YapTpaMaccuBHBIE YEPHBIE IbIPHL. JlOCTaTOYHO peiKoe sIBIEHUE BO BeeneHHOi.

Hukto He 3HaeT CkoJbKO YEpHBIX JIbIp BO BceneHHo#, NOCKOIbKY HaOM0aaTh UX JAOCTATOYHO
CJIOXKHO, U YEJIOBEYECTBO IOKA HAXOAWUTCSA TOJIBKO B CaMOM Haudaje M3yYEHUs JTUX KOCMHYECKHX
00BEKTOB.

Cnucok Jureparypsbi:
. JI. HoBukos, B. I1. ®ponos. ®usuka u€pusix apip. - M.: Hayka, 1986. — 328 c.
C. X. Kapnenkos. KoHuenmuu coBpeMeHHOT0 ecTecTBO3HaHus. - M.: Beicmas mxoia, 2003.
https://www.nkj.ru/archive/articles/2927/
https://hightech.fm/2020/02/06/holes-are-black
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CEKIIUA 110 AUCHUIUVINHE «MATEMATHKA»

Asumos T.U., rp. UTE-2306
Hay4ynblii pyxkoBoautesn: HHlamanaes 10.®.

HEYETKHW IOUCK B TEKCTE: FUZZYWUZZY

[lenp paO®oTHI: M3ydeHHE aNTOpPUTMa HEYETKOro IOHMCKAa W ero MPUMEHEHHE B IMOMCKOBBIX
cucreMax.

B Hacrosiee BpemMsi MHOXXECTBO TEXHOJIOTMM IMOJB3YyeTCS HEUYETKUM IIOMCKOM, HAauWHAasg C
A3BIKOBBIX MOJIENEH, 3aKaH4YMBas MOUCKOBBIMH cepBUcaMu. [IOCTOSHHO, KOrja Mbl HENPaBUIBHO
BBOJIMM KaKHUE-TO CJIOBA, TEXHHUKA MOMpPABIISICT HAC, WUCIPABIsAsS HEBEPHOE HAIMMCAHUE CJIOBA Ha
MPaBUJIbHBIN BapUaHT.

KoHeuHasi 1enp HEYETKOro IOMCKAa — HAaWTH BCEBO3MOXHBIE BapHaHThl CJIOB, YYUTHIBas
BO3MOXXHOCTh HaJIM4us OMIMOOK B HAITMCAHUM WJIM HETIOJIHOE COBIAJICHUE, YTO JIeJaeT 3TOT alrOpPUTM
BKHBIM KOMIIOHEHTOM B Pa3IUYHBIX MPUIOKEHUSIX. OJHUM U3 OCHOBHBIX MHCTPYMEHTOB HEUYETKOTO
MOKMCKa SBISIETCS aldroput™m JIeBeHIITeHa, KOTOpbIE OMNpeIesiseT MHHHMMAJIbHOE KOJIUYECTBO
orepanuil BCTaBKH, yAAJICHHUS M 3aMEHBI CHMBOJIOB, HEOOXOIUMBIX IS MPEOOpPa3OBaHUS OIHOTO
cnoBa B apyroe. CyliecTBYIOT U Apyrue METPUKH HEUYETKOro MOMCKa, OJHAKO, OHU UCIOJIb3YIOTCS B
0oJiee OrpaHUYCHHBIX 00JIACTSIX.

Takxe B paboTe MpUBEIEH TOBOJIBLHO MPOCTOW MPOEKT, CO3JAHHBINA C IIENbI0 MOKa3aTh, KAk
MIOMCKOBBIE CUCTEMBI 00pabaThiBatOT opdorpadudeckue omuoOKu. st co3qaHus TAKOTO MPHIIOKECHUS
noHajgobunacr, Oubnuoreka FuzzyWuzzy, B oOcCHOBe pabOTbl KOTOPOH JIEKUT PaCCTOSHUE
Jleenmreiina. FuzzyWuzzy sBisieTcsi OTHUM U3 CaMbIX MOIMYJISPHBIX WHCTPYMEHTOB, MO3BOJISIOIINX
UCIIOJIb30BaTh HEUETKUI MOKCK, B SI3bIKE MporpammupoBanus Python.

PesynbTaTel paboOTHI: CO3JAHO «IIPOCTOE» MPHIIOKECHHE, KOTOPOE TO3BOJSIET HAWTH HYKHOE
CJIOBO M3 MaccHBa JAHHBIX, JIaXKe €CIIU OHO HaMUcaHo ¢ opdorpadhuyecKuMu OIIMOKaMHu.

Criucok aurepaTypsl:

1. HeueTknii mouck B TekcTe u cioBape / Xabp (habr.com) [DnexkTpoHHBIM pecypc] —
Pexwum nocryna: https://habr.com/ru/articles/114997/

2. Paccrosnue Jleenmreiina — Bukunenus (wikipedia.org) [DaekTpoHHBIM pecypc] —
Pexxum noctyna: http://ru.wikipedia.org/wiki/Paccrosnue_JleBeHmreiina

3. Paccrosnue Jlamepay-JleBenmireiina — Bukunenus (wikipedia.org) [OneKTpoHHBIN
pecypc] —Pexum nocryna: http://en.wikipedia.org/wiki/Damerau—Levenshtein_distance

4. Penozutopuit 6ubanoreku FuzzyWuzzy (github.com) [Onektponnsiii pecypc] — Pexum
noctyna: https://github.com/seatgeek/fuzzywuzzy
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ba:xenon A.C., Yupkos U.A., rp. [1E-220
Hayunblii pykoBoaure/ib: npogeccop kageapst BMu®, a.n.1. [lepmunos E.A.

Ob OIIMCAHUMU DJIEMEHTHbBIX MOAYJ/IAPHBIX PEHIETOK JJIAAn < 7

Kaxk u3BectHo [1], Teopust penieTok — OypHO pa3BUBAIOIIAACS 001aCTh COBPEMEHHOMN alreOphl,
HalleqIasi CBOM MHOTOYHUCIICHHBIC TIPUMEHEHUS B MareMaruke, (QU3MKe, XUMHA W JIPYTHX
€CTECTBEHHbIX HayKaX, M3y4YalolUuX YMOPSJI0YEHHOCTh U XaoC B MPHUPOJE U BO BCEM OKpYKAIOIIEM
MUpe. YK€ MOHATHE YACTUYHO YHOPSATOYEHHOTO MHOXKECTBA MOKA3bIBAET, HACKOJIBKO MHOTOOOpa3HbI
BUJbl YHOPSAOYEHHS] 3JEMEHTOB TOrO0 WM HMHOTO HCcleAyeMoro oobekta. B ToM umcne — or
JUHEHHOTO TOPsKa HA MHOXKECTBE JCHCTBUTEIBHBIX YUCEN J0 TOJHOTO OecropsiaKka Ha MHOXKECTBE,
IIpU KOTOPOM HUKAaKHE JIBa €ro 3JEMEHTa HEeb3sl CPAaBHUTh B TOM WJIM MHOM cMbicie. IIpocTeiM
MIPUMEPOM YACTUYHOTO MOPSIKA SBJISIETCS OTHOUIEHUE YACTUYHOTO MOPsI/IKAa HA MHOKECTBE JIeTUTEeNeH
ymciia 6, KOTOpoe OMpeeIIAeTcs CIEeaYIOIUM 00pa3oMm:

a = b © "aodemumcs na b nayeno" .
OrnpeziesieHe Y4acTUYHOTO TOpsIKa JaHo, Hampumep, B kHure [1]. A wmmeHHO, OMHapHOE
OTHOILLIEHHE Ha MHOXECTBE M Ha3bIBaeTCs OTHOIICHHMEM YaCTUYHOIO TIOpsAJIKa, €CIH OHO
pedIIeKCUBHO, aHTUCUMMETPUYHO U TPaH3UTUBHO. B 3TOM ciyyae MHOXeCTBO M HasbIBaeTcs 4. V.

MHOKECTBOM. JieMeHThl d,D 4. y. MuOxectBa (M,<) Ha3bIBAIOTCA CPABHUMBIMH, €CIIM MCTHHHO
mi6o a < b, mbo a>b. B npoTUBHOM Ciydae dIeMeHTH d,D Ha3pBarOTCS HecpaBHMMBIMHU. Eciu

a > b, To roBopsr, 4TO BIEMEHT d GonbLIe daeMeHTa b .
B psine cinyuaeB 4. y. MHOKeCTBO (M, <) MOXKET OBITh HAIJIJHO N300paXKEHO B BUIE

JyarpaMMbl Ha IJIOCKOCTH. [[j1s1 3TOro npuMeM cieAyronue CoralleHus:
1) pasnuunsle 21eMeHThl (M, <) U300paxaroTcs pa3InYHbBIMU TOYKAMH IIJIOCKOCTH;

2) ecu a,b € M | 1o Touka, n306paxkarolas a, paclonaraeTcs BHILIE TOUKH, H300paKaroIIei

sneMeHT D | i 5TH TOUKH COeTMHSIOTCS OTPEe3KoM (eM. puc. 1-2).

) ° a 6

b b b

Puc. 1 Puc. 2 Puc. 3

JlmarpaMma OTHONIICHHS YACTUYHOTO TIOpSAKA '@ deaumcsi Ha b nayeno" Ha MHOXKECTBE
JenuTenei uyncia 6 n3o0paxeHa Ha puc. 3.

Ompenenenue 4. y. MHOXKECTBA, KOTOPOE SIBJIAETCA permieTkoi, gaHo B [1]. Takxke Tam naHo
orpejiesiCHHe MOMIYJIAPHOW pEIIeTKH, B KOTOPOW crhpaBeinBo ToxaectBo (a + b)c =a+ bc. B
JTAHHOM MMyOJMKaIlMA aHOHCHPYETCS OMUCAHKWE BCEX JUarpaMM -3JIEMEHTHBIX MOIYJISIPHBIX PEIICTOK
msan < 7.

Jluteparypa

1. bupkrod I'. Teopus pemerok. M.: Hayka, 1984.
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Hdyraps H.C., Mamatkyaos [.A., rp. [IE-110
Hayunslii pykoBoaurtenab — Kyansimes B.T.

PACCMOTPEHHUE IPUMEHEHUWA KOMIVIEKCHBIX YUCEJI B METOJIE BUOJIbI-
JAKOHCA IJIAA 3AJAHUSA ®UJIBTPOB I'ABOPA TTPU OBPABOTKE U30BPAXKEHUSA

Cratps NOCBSIIEHA UCCIEIOBaHUIO MeToa Buombl-/)koHca, KOMIUIEKCHBIX Yncen U (GuibTpoB
['abopa u ux B3auMoJEHCTBHA B 3a1adax 00pabOTKH M300pakeHUl W OOHapykeHus oO0beKTOB. B
Marepualieé pacCMaTpUBAIOTCS OCHOBHBbIC NPUHIMIBI paboTel MeToxa Bwuossl-/[xoHca, Teopus
KOMIUIEKCHBIX YMCeNl U UX CBOiicTBa, GmibTpsl 'abopa u ux ponb B oOpaborke m3oOpaxenuii. C
UCIIOJIb30BAaHUEM METOIMKH aHAIN3a, aBTOPAaMH OBLIO UCCIEJOBAHO MPUMEHEHNE KOMIUIEKCHBIX YHCEIT
B 3a7aHuu GuiabTpoB ["abopa B metone Buomnsr-Jl>xoHca.

Ha ocHOBaHMHM MOJTy4EHHBIX JaHHBIX OBIJIO BBIBICHO, YTO MPUMEHEHNE KOMIUICKCHBIX YHCEI B
¢mipTpax 'abopa mo3BoiseT mosydaTh Ooyiee TOYHBIE PE3yibTaThl OOPaOOTKM H300pakeHUH u
0OHapyXeHUsI 00bEKTOB. DTO OOBSICHACTCATEM, YTO KOMIUIEKCHBIC YHCIIA TIO3BOJISIOT 33/1aBaTh (asy u
aAMIUTUTYy CHUTHAJIA, YTO MO3BOJISIET TOYHEE OMPEALIIATh YACTOTHBIC XapaKTEPUCTHKHU CUTHATIA.

Taxke OBIIO BBIABICHO, YTO HCMONb30BaHME (uinbTpoB ['abopa B merone Buomsl-/Ixonca
MO3BOJISIET BBHIOMpATh OMNpECNCHHBIE OPHEHTAllMM M YacTOThl B HM300pPaKECHHM, YTO IOBBIIIAET
s dexTrBHOCTH 00pabOTKM N300paKeHU U OOHAPYKEHUS OOBEKTOB.

N3yuenne mMareMaTu4ecKMX OCHOB MeToAa Buoibl-J[oHca, KOMIUIEKCHBIX 4YHCeld U (UIBTPOB
['abopa MOXeT OBITH MOJIE3HBIM ISl UCCIIEIOBaTeNeH U pa3padOTUYMKOB B 00JACTH KOMITBIOTEPHOTO
3peHHs], a TaKXKe JJIA MPAKTUKYIOUMX CIECIHAINCTOB, 3aHUMAIOIINXCSI 00pabOoTKON M300pakeHU U
peureHueM 3a1a4o00HapyKeHus: 00beKTOB. Takum oOpa3oM, paccMoTpeHne Meroaa Buossl-/xonca ¢
UCIIOJIb30BaHUEM KOMIUIEKCHBIX Yucen U GuibTpoB ['abopa sBIsSeTCs akTyalbHBIM U MEPCIIEKTUBHBIM
HarpaBJICHUEM UCCIIEIOBAHUH B 00JIACTH KOMIIBIOTEPHOTO 3PCHUSI.

CnHcoK HCIO0JIB3yeMOil JTUTepaTyphbl:

I. «Rapid Object Detection using a Boosted Cascade of Simple Features», Paul Viola,
Michael Jones; Conference Location: Kauai, HI, USA; Date of Conference: 08-14 December 2001,
ISBN:0-7695-1272-0, INSPEC: 7176899.

2. OhS., Choe Y.: Segmentation of textures defined on flat vs. layered surfaces using neural
networks: Comparison of 2D vs. 3D representations.Neurocomputing, 70, 2245-2255 (2007).
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Kypouxkun U.B, rp. I1E-220
Hayunslii pyxkoBoautess: Kyansimes B.T.

MATEMATHUKA B MOAEJIMPOBAHUU ®PU3NYECKUX CUCTEM

3amaveil JaHHOW paOOTHI SBJISETCS U3YYCHHE HEKOTOPHIX ACIIEKTOB MOJEIUPOBAHUS CHCTEM C
MEXaHUYECKUM JIBUKEHHUS TEJl U UX B3aUMOJECHCTBUEM.
[emsimu 5TOM pabOTHI SABISIOTCS U3YUCHUE CICTYIOIIUX TEM:

L. Hcnonp3oBanue pa3sHOCTH MMHKOBCKOTO JJIsl OOHApy>KCHHS CTOJIKHOBEHHUS Tel
paznn4Hoil popMmsr;

2. [Tonck moTeHIMaNbHO NepeceKaOIUXCsl OOBEKTOB C TOMOIIBIO JIepeBa KBAAPAHTOB;

3. Pa3zperenne abCOIIOTHO yIIPYTUX CTOJIKHOBEHUIA.

PazHocTe MMHKOBCKOro 3TO omepauusi HaJ JAByMs MHOMKECTBAMH, B pe3yJibTaTe KOTOPOH
o0pa3yeTrcsi MHOXKECTBO COJIEprKalllee Pa3HOCTh BCEX Iap 3JIEMEHTOB 00OMX MHOXECTB. B ciryuae c
burypamu pe3yabTaToM TaKOH omepanuu OyneT pasHOCTh BCEX TOYEK(IIPEICTABICHHBIX B BEKTOPHOM
Buze) obeux ¢uryp. [lomyunBmmecs Touku o0pa3yroT HOBYI0 ¢urypy. Ecinu ata ¢urypa Brintoyaer B
ce0s LIEHTp Hayaja KOOPJMHAT, TO UCXOJHbIE (PUIYpBhl MEepeceKaroTcs, MOCKOJIbKY TOIra CyILECTBYET
napa BEKTOPOB Pa3HOCTh KOTOPHIX OYyJET JaBaTh HYJIEBOH BEKTOP, YTO CBUACTEIHCTBYET O HATUYUU
olmell Touku y JABYX ¢uryp. OTo o4yeHb yJI00HO, MOCKOJbKY JitoOas 3ajaya Ha OOHapyKeHue
nepecedeHust GUTYp CBOTUTCS K MPOBEPKE MPHHAIIICKHOCTH JIMIIb OJHON TOYKH K OAHOH (urype. B
cratbe [1] mpencTaBiieHO HCIOJNB30BaHUE PA3HOCTHM MMHKOBCKOTO JJIi HAXOXKAEHUS IepecedeHus
JIBYX TIOJIATOHOB.

Ecnu uuciio oObEKTOB CHUCTEMBbI PaBHbBI N, TO KOJIMYECTBO Map OOBEKTOB, KOTOpbIE HYXHO
npoBepuThb, paBHo n!. [Ipu Taxoil BpemeHHOW cioxHOocTH O(n!) MBI OBICTPO yIpemcsl B Hperel
BBIYUCIIUTENbHBIX MOILIHOCTEH KommbtoTepa. YTOOB!I pemuTh 3Ty HMpodiieMy, HEOOXOJUM aJrOPHTM,
KOTOPBII TO3BOJISIET BBIIBUTH MOTCHLIMAIBHO ITEPECEKAIoNIecs Mapbl 00BEKTOB ¢ MUHUMAIbHBIMU
3aTpaTaMH BBIYMCIMTEIBHBIX pecypcoB. Takoil npouecc Ha3plBaeTCs MUPOKOH da3oil. OQUH U3 TaKUX
anroputMoB - JlepeBo kBajpaHTOB [2]. OH OCHOBaH Ha pa3/eJICHUU MPOCTPAHCTBA Ha KBaJIpaHTHI U
PEKYPCUBHOM IIOBTOPEHHMHM 3TOW OMepalvy 10 JOCTHXKEHUS 33JJaHHOTO YCIOBUS BbIXOJIa U3 PEKYPCHHU.
B urore momyuaercsi JepeBO KBaJPAHTOB, T KOHEYHBIE JINCThSI COACPIKAT OOBEKTHI ¢ HAHOOIbIIEH
BEPOSATHOCTBIO NI€PECEUEHNUs1, KOTOpBIE 3aTeM OyyT IPOBEpEHbI Ha IIepeceueHue B y3Koil dase.

Paspemienrie yrmpyroro CTOJKHOBEHHUS MEXIY IBYMs TeJIaMH INPOUCXOJUT B COOTBETCTBHU C
3aKOHAMHM COXpAaHEHUs HMIlyJlbca M SHepruu. IIpu CTOJIKHOBEHHMH Tela MOTYT H3MEHUTh CBOU
ckopoctu. YTOOBI paccuMTaTh HOBBIE CKOPOCTH, HEOOXOAMMO MPUMEHHTH (POpMYITy AJsl YIPYyroro
CTOJIKHOBEHHUS:

vl'=( (m1-m2)*vl + 2*m2*v2 ) / (m1+m2)
v2'=( (m2-m1)*v2 + 2*ml1*vl )/ (m1+m2)

3neck v1 1 v2 - HauanbHBIE CKOPOCTH TeM; V1' 1 v2' - CKOPOCTH T€J MOCIE CTOJKHOBEHUS.

JIureparypa:

1. [Tnan // Beruucnenune 2D-kommmsuil: anroputM I'mnbepra — Jlxoncona — Kuptu
[OnexTponHbIii pecypc] Pexxum nocryna: https://itnan.ru/post.php?c=1&p=472404 ([lata oOpamieHus
01.05.2023)

2. Buxunenus // JlepeBo KBagpaHTOB [DNEeKTPOHHBIN pecypc]

Pexxum  nmoctyma:  https:/ru.wikipedia.org/wiki/JlepeBo_kBagpantoB  ([lata  oOpamenus
01.05.2023)
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Hanoasckux M.C., rp. I1E-220
Hayunblii pykoBoauTe/ib: npogeccop kapeapst BMu®, a.1.1. [lepmunos E.A.

OB AJITOPUTME HAXOXXIEHHWS KOPHE MHOT'OYWJIEHOB
B KOHEYHBIX IT1OJIAX

Kak wu3BecTHO, MMeeTcs OYeHb MHTEPECHass M Jaxe JpaMaTH4Has MUCTOpPUS IOMBITOK,
HOPEIIPUHITHIX HAa HPOTSHKEHUM CTOJIETHH, PEIIECHUs npobO/iembl HAXOXKICHHUS KOPHEH ypaBHEHMI,
ABJISIFOIIMXCSI MHOTOWIEHAMHU HaJl MOJEM JEHCTBUTENBHBIX uncen [1]. BnepBele Hepa3pemmnmocTb
3TOM MpoOJeMBbl Ul ypaBHEHUU BBIIIE UYETBEPTOW CTENEHH B paJMKajax [oKa3all HOPBEKCKUN
mareMatuk H.I.AGenb. OnHaKO OKOHYATEIHLHOE PEIICHHE 3TOW MpoOJeMbl Jan (GpaHITy3CKHi
MaTemMaTuk OBapucT ["amya, Hall11 KpUTEPHUIl Pa3pelIMMOCTH TaKUX ypaBHEHUH B pagukanax. s ee
pellleHusT OH BBEJ OCOOCHHO BaXKHBIE TMOHSATUS COBPEMEHHOM aOCTpaKTHOM anreOpbl Takue, Kak
rpynna, nosne u ap. B pesynbrare B mporecce pemeHus 3TOH NpoOJeMbl OH 3aJI0KHUI OCHOBBI
COBpEMEHHOM anreOpbl, HM3BECTHOM Tak)Ke MOJl Ha3BaHWAMU aOCTpakTHas W oOuias anrebpa. OTH
OCHOBBI T037HEee OBLIM Ha3BaHBI Teopuel [amya [2].

Opnum u3 Hanbosee MPOCTHIX M HAIISIIHBIX MpPU M3YYEHUHU B LIKOJIE M By3e Teopuu [amya

SIBJISIETCSI MATHAJIEMEHTHOE 1oJie ¢ AnemenTamu {0, 1, 2, 3, 4}, rae 3HaK ~ MO3BOJISIET OTJIMYATh ATH

3JIEMEHTHI OT OOBIUHBIX HATYpPaIbHBIX YHCEN. DTO MOJI€ €CTECTBEHHO Ha3BaTh «HOBOM apu(METHKON.
IIpyn4nHOM 3TOMY SBIISETCA TO, YTO 3aKOHBI OIlEpalluii C JIEMEHTAMU 3TOTO II0JISI TOYHO TAKUE XKe, KaK
U B IIKOJIbHOW apudmeruke. bonee Toro, B 3TOM Iojie CHPABEUIMBBI T€ K€ CaMble (OPMYIIbI
COKpAIIIEHHOTO YMHO)XEHHUSI M CBOWCTBA CTEINEHEH, M3y4aeMble B IIKOJIE HAa ypoKax anreOpbl. DTo
JIETKO J10Ka3aTh, COCTaBUB TaOuuIbl Kaau onepanuii cioxeHus, BBIUUTaHNs, YMHOKEHHS U JI€JICHUS B
9TOH «HOBOH apupmeTrre». IIpu 3TOM HOKa3bIBaeTCs CBOMCTBO, KOTOPBHIM HE 00JIaAal0T HaTypallbHbIC

yucna: @' =1 ans moGoro snementa nons a # 0 (rme 0 1 1 — cOOTBETCTBEHHO HOJNBb M €MHMIA
TIOJIST ).

Bonee toro, 3T e 3aKoHbBI, GOPMYJIBI U CBOMCTBA CIPABEAJUBBI U B JIOOOM KOHEYHOM T -
3JIEMEHTHOM TI0JIe, CYIIECTBYIOLIEM MpH JItoOOM MPOCTOM HaTypaibHOM yuciie n. [Ipu coctaBHOM n
MOJTyYHM KOJIBIIO, B KOTOPOM UMEIOTCS ACTUTENN HYJIS.

HerpynHo mnokaszaTe CylIeCTBOBaHUE aIrOpUTMa HAXOXKICHHUS KOPHEM MHOTrodjieHa 000t
CTENEHU B N —3JIEMEHTHOM MOJie JUJISl KaXJ0ro MPOCTOr0 YUCiIa N U YTO B 3TOM MOJI€ CIPABEIINBO
ToxaectBo a™ ! = 0. JJoka3aHo, 4TO A7 KaXIO0TO IIPOCTOrO N B ITOM TIOJIe IMEETCs OfHA U Ta XKe
dbopmysa HaXOXKJICHUSI KOPHEN KBaJPAaTHOTO ypaBHEHUSI.

Jluteparypa
1. Hanema A. Dapuct lamya, peBomrormoHep u marematuk: Ilep ¢ ¢panm. 2-e u3g. M.
Hayka,1984. 112 c
2. IloctaukoB M.M. Teopus I'amya. M.: ®usmarrus, 1963. 84 ¢
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IHonora B./I., rp. IIE-220
Hayunblii pykoBoaurteib: npogeccop kadeapsl BMud, n.m.H. [llepmunos E.A.

O 3HAYEHWU OTKPBITHI YBAPUCTA TAJIYA - OCHOBOIIOJIO)KHUKA
COBPEMEHHOM AJITEGPHI

W3yuenune ucTopun COBpeMeHHOH anreOpsl [ 1], I3BECTHOM Takke 10/ Ha3BaHUAMHU a0CTpaKTHAsS
u olOmiast anredpa, OYeHb BaKHO B HAYABIIYIOCS IUGPPOBYIO 3py B IMOATOTOBKE COBPEMEHHOIO
UHXXEHEpa, YMEJO HCIOJIb3YIOIIEr0 YHUKaJIbHbIE BO3MOXKHOCTHM  KOMIIBIOTEPA B  CBOEH
npohecCuoHaNBHOM NeSTEbHOCTH.

Oco0eHHO BaXKHBI KIIACCUYECKUE TIOHATHS a0CTPaKTHOM anreOpsl, IeNbId Pl KOTOPHIX BIEPBbIC
BBEJI BEIMKUN GpaHIly3ckuii MaTeMaTuk DBapuct ['anya [2]. Cpenu HUX — MOHATHSA TPYNIBI M TIOJIA U
UX Ba)XHBIE CBOICTBA, MPUMEHEHHbIE UM B PEIICHUH 3HAMEHUTOH MpOOJIEeMBbl HAXOKICHHUS KOpHEH
MIPOM3BOJILHOTO MHOTOYJIEHA BBIIIE YETBEPTOW CTENEHU C JEHCTBUTENbHBIMU KOdpduiuenramu. Bee
HayuyHble paboTel ['aslya 3aHuMmaror Bcero 60 cTpaHuUl], HO COAEpKAHME MX HE JAaBAJIO IOKOS
MaTeMaThKaM BCEro MHUpa B TEUEHHUE 1IeNoro ctojeTus. Tem Ooiee, uto ["amya mposxun Bcero 20 ser
co AHs cBoero poxkaeHus B 1811 r. u mo npaBy cTaj OCHOBaTeleM COBPEMEHHOMN anreOpsbl.

UYtobObl pazoOpaThCsi B JTOTHYECKOW MPUPOJIE KIACCUYECKUX OCHOBHBIX MOHSTHI COBPEMEHHOM
anreOpbl TaKuX, KaK MOHSATHE TPYIIIBI, KOJIbLA, OIS U Ap., BAXKHO 00paTUThCs K padoram ['amya. Mbl
HE MO’XEeM IPONUTH MUMO Cy/1e0 Y4eHBIX, MPUYACTHBIX K pa3pabOTKe STUX MOHITHIA U Pa3BUTHUIO UeH
COBPEMEHHOM anreOphl.

B noxmame Ha Hay4HO NPAKTHUECKON KOH(EpEeHIMU ObUIM KPAaTKO H3JI0KEHBI TparuyHbie
AMU30/1bl KOPOTKOM *u3HU ['anmya, He AaBIIMe eMy BO3MOXHOCTb IOJyYUTh JOCTOWHOE 00pa3oBaHUE
10 MaTeMaTHKe, U CJIeIaH 0030p ero Hay4HbIX paboT, ONEepeIUBIINX CBOE BPEMs Ha CTOJIETHE.

bbulo KpaTko oOXapakTepu30BaHO 3HAUYEHHE HayyHbIX pabor [amya Kkak ocHoBarens
COBpeMEHHOU anreOpbl. bmaromapss BBEACHHBIM HM KIIOYEBBIM MOHATUAM TPYMMbI, OIS U Jp.
BHUMaHHE MHOTHX yYEHBIX-MAaTEeMAaTUKOB OBUIO PUKOBAHO K 3TOW Ba)KHEWIIeH 00JacTH MaTEeMaTHKH.
B pe3ynbrare THUIIMMPOBAHHBIX MMOCIE0BATENsIMU ["anmya ncciaenoBaHuil posib COBPEMEHHOMN areOpsl
CTajla «B COBPEMEHHOW MaTeMaTHUKE MCKIIOYUTEIBHO BEIHKA, U CYIIECTBYET OOBEKTHBHAS TCHACHIUS
K JanbHeimeil "anreOpamzanuu" matematuku» [3, ct6. 117]. Ha pyOexxe ThicsaueneTuil ee poiib
npociexxuBaercss U B anredpauzauuu IT-cdepbl, MOCKOIbKY €e MeTOJbl U pa3pabaTbiBaéMble Ha HX
OCHOBE CpEJCTBAa HCIIOJIB3YIOTCSl BCIOJY, IJie BO3HHMKAaeT MOTPEOHOCTh B OpraHu3aluu OOJIBIINX
00BEMOB JIaHHBIX U peali3alliy BHIYMCIUTENbHBIX MIPOLIECCOB B CAMBIX Pa3IMYHbIX 00JACTSIX HAyKU U
IIPOU3BO/ICTBA.

JIureparypa:
1. O6mras anrebpa. T. 1. Ilox pen. JI.A.CxopusikoBa. M.: Hayka. I'n. pen. ¢us.-mar. nut, 1990.
592 c. (Cnpas. mar. 0-ka)
2. lanmema A. OBapuct ["anya, peBomornmonep u matematuk: [lep. ¢ dpanu. 2-e uzn. M.: Hayka,
1984, 112 c.
3. Maremarnueckast sHumkinoneaus: B 5-ut. T. 1. M.: Cos. sanuki., 1979. 1152 ct0.
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Pexomenaganuu 2 3tana XXIV HayyHo-npakTnyeckoil koHpepenuun cryaenros Yp TUCHU
CudI'YTH «AKkTyasbHble BONPOchl HH(POBOi IKOHOMHKH B MHPOKOMMYHHMKALIMOHHOM By3e»

C 24 anpens no 29 ampens 2023 r. 8 YpTUCHU Cubl'YTU npomén 11 saran XXIV cTynenueckoi
HAYYHO-TIPAKTUYECKOW  KOH(PEepeHUUU «AKTyallbHble BONPOCHl  IUGPOBON  HKOHOMUKH B
MH(POKOMMYHHUKAITHOHHOM By3€» B pa3pe3e OCHOBHBIX HAYYHBIX HANPABICHUA HHCTUTYTA!

- CHUCTEMBI, CETH U YCTPOMCTBA TEIEKOMMYHHUKAIIHA;

- DKOHOMUKA U YIIPaBJICHUE HAPOIHBIM XO3SIMICTBOM (II0 OTpaciisiM U cepaM JAesITeIbHOCTH);

- Ouznueckas XUMHSL.

Pa6ota Il aTana XXIV xoHdepeHInn MpoXoArIIa MO MATH CEKIIUSIM:

- «MH(pOKOMMYHHKAIIMOHHBIX TEXHOJIOTHIA U MOOUIILHOM CBSI3UY;

- K AHTTIMICKUH S3BIK B ITU(DPOBOM MHUPE»;

- «®unocodekue npobaeMbl B COBpEMEHHOM MUPEY;

- «OHU3NKNY;

- «MaremaTukm.

B pamkax HIIK Taxke Oblmm mpoBeneHBl oauMmuanbl mo «OcHOBaM CHCTEM Iiepenadu
uHpopMaLuu U ceTelt cBsi3n», «OCHOBaM CeTeBBIX TexHOJorHui», «Mcropun Poccumn», «AHrIuiickoMy
A3BIKY» B TPYIINAxX BBICIIETO U CPeIHEro MpohecCuoHaIbsHOr0 00pa3oBaHusl.

B pabote cexmuii 1 00CyXIEHUH JOKIA 0B MPUHSIIN Y4acTHE CTYACHTHI TPyl OakajgaBpuaTa u
MarucTpaTypbl, a TakXke MpernojaBaTeNbCcKkuili cocTaB Kadenp. beimo obcyxkaeno 74 noknana, u3
KOTOPBIX 8 JJOKJIaJI0B OBLIN OT CTYJICHTOB MarucTpaTyphl.

Bcero Bo Bropom 3tarne koHpepeHIuu npusuid ydactue 277 crynentoB (u3 HuX 154 uyenoseka
y4acTBOBAJIM B oIMMIIHaax U 123 yesoBeka — B 3aCEaHUAX CEKLUI).

B KAYECTBE IIO3UTUBHBIX MOMEHTOB CJIE[JYET OTMETHUTH:
- TpuU3HATh YpPOBEHb TMOATOTOBKU pedeparoB, [OKIAJA0B M JEMOHCTPAIMOHHOTO MaTrepuana
yIOBJIETBOPUTEIHHBIM;
- OTMETHUTh aKTUBHOCTh YYaCTHUKOB MPHU OOCYXKICHUU BBICTYIIJICHHUM, YMEHHE apryMEHTUPOBATH CBOIO
TOYKY 3pEHUSI, IeNIaTh BHIBOJIBL;
- €CTh TE€MbI, KOTOPbIE HOCAT HAay4YHYI0 HOBU3HY M HalpaBlieHbl Ha pelieHue mpobdieMm Poccuiickoro
Maciraoa;
- Halu4yMe [OKJIAJ0B, KOTOpble HMEIOT TEXHMYECKYI0 peaju3alMi0o C MOJITBEPKICHUEM
pabotocrocoOHOCTH pa3pabOTaHHBIX MOJIEIEH WM C IEPCTIEKTUBON WX peaTu3allii;
- JOKJaJabl CTYACHTOB HMMEIOT MPAaKTUYECKYI0 II€HHOCTb, TaK KaK IpPEICTABICHHbIE HCCIEIOBaHMS
OyIyT BHEAPSTHCS B y4eOHOM Mpoliecc HHCTUTYTA.

KOHKYPCHAA KOMHUCCHA PEKOMEH/IVET:
- IPOJOJDKUTH (POPMHUPOBAHHWE HABBIKOB MyOIMYHBIX BBICTYIJICHWH, BEIEHHUS JUCKYCCHH, YMEHUI
CaMOIIPE3EHTALNN;
- pa3pabateIBaTh ciaiiibl B cooTBeTcTBUU ¢ TpeboBanusmu YpTUCH Cubl'YTU;
- TpoAokuTh u3ydeHue Mcropum Poccunm kak mNepBOOCHOBBI (OPMHUpPOBAaHUS MATPUOTHU3MA U
IPaXAaHCKOW CO3HATENIBHOCTH;
- ynenuTh ocoboe BHUMaHue u3ydeHuio Mcropum Bemmkoit OteuecTBeHHOW BOiHBI COBETCKOTO
Hapoza Kak BakHeero 3tana OTe4ecTBEHHON UCTOPHH;
- TPOAOKUTH H3yueHHe HHOCTpaHHOro s3blka IS Pa3BUTHS HHOSI3BIYHOM KOMMYHUKATHBHOMN
KOMIIETEHIINH;
- IPOJOKUTH (DOPMHUPOBAHKE JTMHTBOCTPAHOBEIYECKON KOMITETEHIIUH ISl BBITIOJHEHHS CTyI€HTaMU
3a/laHuil IO CTPAHOBEACHMUIO;
- pacmUpsATh KPyro3op, U3y4nuTh aHTJIMHCKHE MOCIOBHIIBI M OOJIbIIIE YUTATh JIJISl BHIMOJIHEHUS 3a/1aHui
COLIMOKYJIbTYPHOT'O KOMIIOHEHTA;
- IpU TIOJITOTOBKE K OJMMITMAaM [0 HHOCTPAHHOMY SI3bIKY OOpaTUTh BHUMaHHE Ha rpaMMaTHYEeCKUe
paszensl: cJI0BOOOpa3oBaHME, KOHBEPCUS B aHIVIMHCKOM SI3bIKE, CTpaJaTeNbHbINA 3aJI0T aHTJIHICKOTO
riaroja, BpeMeHa rpymnsl Perfect Continuous, Henu4Hble (GOPMBI I1aroa;
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- TpU BBINOJHEHUH JTaOOPAaTOPHBIX pPabOT CTyIEeHTaM JaBaTh 3aJaHusl ISl CaMOCTOSITEIIbHOTO
BBITIOJIHEHHUSI, CBSI3aHHBIE C MPAKTUYECKUMHU 3aJjad4aMU, KOTOPbIE€ PELIAlOTCs IPU aIMUHUCTPUPOBAHUHI
ceTeil mepenayn TaHHbIX;

- Ha 3aHATHSAX OOBSCHATH MPAKTUYECKOE NPUMEHEHWE PA3UYHBIX WHCTPYMEHTOB /IS PEIICHUS
pa3IMyYHBIX 3a]a4, KOTOpPhIE MOTYT BCTPETHUTHCS B TPYAOBOM J1€ATEIbHOCTH BBIMYCKHUKOB, MpU
aJIMUHUCTPUPOBAHUM CETEU Mepeadn JaHHBIX;

- YBEJIMYUTh KOJUYECTBO JOKJAIOB, HAIMPaBJICHHBIX Ha pEIIeHHEe MpoOJieM CTpaHbl B 00JIaCTH
UH(POKOMMYHUKAIH;

- TPOJOJDKUTH HCCIEAOBATEIbCKUE padoThl 1Mo pa3ButHio jabopatopuid YpTHCU u moBbImIeHHS
KauecTBa MOATOTOBKH BBIITYCKHUKOB UHCTUTYTA;

- IPUBJIEKATh K YYaCTUIO B KOH(EPEHIIMH CTYACHTOB BTOPOI'O M TPETHEro Kypca B paMKax MPOEKTHON
JIeSATEeIbHOCTH;

- IPUBJIEKATh K KOH(EPEHIIMH CTYJEHTOB - CIIyIIaTesel, yJacTBYIOIUX B (PaKyJIbTaTUBHBIX 3aHATHSIX
M0 UCKYCCTBEHHOMY MHTEILJICKTY;

- IITIC xadenprr B nporecce HUPC npogomkute GopMupoBaHre KOMIETCHIIMH B COOTBETCTBHH C
tpeboBanusimu ®I'OC BO gmst obecriedeHusi KadecTBa O0Opa30BaTENBHOTO TMpoIecca B XOJE
MOJTOTOBKU BBIMTYCKHHUKOB.

Pemenue KOH(I)epeHLII/II/I IMPUHATO CAUHOIJTIACHO.
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[Tpunoxenue 1
Ipu3zepsl cekumii u osmmnuaj Il 3rana XXIV HIIK crynentoB YpTUCHU Cuol'YTU

HAYYHOE HAIIPABJIEHUE «CUCTEMBI, CETH 1
YCTPOUCTBA TEJIEKOMMYHUKALINN»

Cekuma MHPOKOMMYHMKALMOHHbIX TEXHONOTUIA U MOBUNIBbHOW CBA3N (18 uen.)

1 mecto — JleBukoB Aptém AnnpeeBuu (rpynmna TE-916) 3a moknan Ha temy «Opranuzamus
MYJIbTUCEPBUCHOW ceTH CBs3M B ydeOHOU saboparopun YpTHUCHU Cubl'YTU» (HayuHbIi
pykoBoguteins FOpuenko E.B.);

2 Mmecto — beszbopomoB Marseit 3axapoBuu (rpymma MC-110) 3a mokiag Ha Temy
«MccnenoBanne XapaKTePUCTHK YCHUIUTENsS HU3KUX YacToT» (HAy4HBIH pyKoBOAWMTENh KpacHBIX
C.10.);

3 mecto — BacunseB Makcum AnekcanzapoBud (rpymma HWT-026) 3a goknan Ha Temy
«HccnenoBanue U pa3paboTKa METOIOB ONPEAEICHHUsS] MECTOIIOJIOXKEHHUS YCTPOHCTB B OECIIPOBOIHBIX
ceTsX cBA3M» (HayuHblll pykoBoaurtens FOpuenko E.B.)

Onumnuaga no aucumnanHe « OCHOBbI cCUCTEM Nepeaayn MHGopmauum 1 ceTen

CBA3UY (29 yuacmuukos)
(Hayunsiii pykoBogutens Kycaiikun /1.B.)

1 mecto — Yepnsix Exatepuna Anekcannposna, MC-116
2 mecto — Muxanésa Jlapss Bacunbena, OE-016
3 mecto — Xapucos ['puropuit ®apunosuy, MC-116

Onnmnuaga no gncumnamHe «OCHOBbI CETEBbIX TEXHONOTUINY (39 yuacmuuxos)
(mayunsiii pykoBogutens Tapacos E.C.)

1 mecto - YMer6aeB lanuans Aptyposud, UT-010
2 mecto - ManbiieB Anekceit Uropesuy, UT-026
3 mecto - BernpeB Muxaun Anexcanaposuy, UT-026

HAYYHOE HAIIPABJIEHUE «3KOHOMUMKA U YIIPABJIEHHE
HAPO/IHBIM XO3AUCTBOM (110 OTPACJIAM U COEPAM JAEATEJIBHOCTN)»

CeKkuma «dunocodckme npobaembl B COBpeMEHHOM MUpeE» (30 yuacmuuros)
(HayuHbIil pykoBoauTenb EBgakosa JI.H.)

1 mecro — Mopoc EmmzaBera EsrenbeBna (rpymna WTE-226) 3a nokmang Ha Temy
«CoBpeMeHHbIe KOHLIETILIUN MUpOYCTpoiicTBa. Teopust MyJIbTUBCEIEHHON (HAYYHBI PYKOBOJIUTEID
EBnakosa JI.H.);

2 mecro — KynukoBa Hatanes EsrenseBna (rpymma WTE-220) 3a gokiag Ha Temy
«Dunocogpckue yuenus pesnero Kuras» (Hayunslii pykoBoautens Epnakosa JI.H.);

3 mecro — IlanTteneituyk Anekceit Wropesuu (rpynma WTE -216) 3a noknaxn Ha Temy
«McKycCTBEHHBI MHTEIUIEKT Kak HOBasi (popMa CO3HAHMS B YEJIOBEUECKON IMBHUIIM3ALMMUY» (HAYyUHBIN
pykoBoautens EBnakosa JI.H.).

CeKuma « AHTTMNCKUIA A3bIK B LMGPOBOM MUPEN» (26 yuacmiukos
(Hayunsblii pykoBoautens HoBokimenosa P.I7.)
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1 mecto — JlanueB Kupunn Anapeesuu (rpynna UTE-240) 3a noknan Ha temy ««MccnenoBanue
npo0JieM KBaHTOBOM KpunTorpadguny (HaydHblid pykoBoauTtesb — HoBokieHosa P.I".)

2 mecro — Koryrun Muxaun Muxaitnosuu (rpynma WTE-246) 3a gokinan Ha Temy
«HccnenoBanne OecrpoBOAHBIX ceTedl mepemaun gaHHbIX WiFi» (Hay4HBIH pyKOBOAMTENh —
Hogoxkmienosa P.I".)

3 mecto — Mopoc EmmzaBera EsrenseBna (rpymma WTE-246) 3a noknag Ha Temy
«HccnenoBanue GyHKINN HEMPOHHBIX CeTEl B IepeBojiax» (Hay4HBI pyKoBoauTeNns — HoBoKIIeHOBa
P.I.)

Onumnuaga no aucumnanHe « MHoCTpaHHbIN A3bIKY (17 yuacmuukos)
(HayuHbli pykoBoauTenb benos E.M.)

1 mecto — I'opbaués EBrennii Anexcanaposuy, UTE-246
2 mecto — FOnycoB Azar Mnmartosuy, UTE-226
3 mecto — Ocunosa Exarepuna Baanumuposna, UTE-226

Onvmmnumaga no aucumnanHe « MHOCTPaHHbIN A3bIK» (44 yuacmuuka)
(HayuHbIi pykoBoauTenb Munneranuesa T.B.)

1 mecto — MBanoB Kupumnn Jlenucosuu, 223

2 mecto — OperoB Cepreit AnexkceeBud, 223

2 mecto - bepatorun Oner Bukroposuu, 223

3 mecto — ArosutuH Aptyp EBrenbesuy, 223

3 mecto - llIuTukoBa Anacracus BagumoBHa, 283

Onnmnuaga no ancumnaunHe «Mctopuma Poccun» (25 yuacmnuxos)
(mayunbiit pykoBoautens Cyxux H.1.)

1 mecTo — Cononnos Anekceit Butansesny, [1E-210

2 mecto — MepkynbeB Jlanunn Bragumuposuy, ITE-226
3 mecto — MyxTtacapoB Jlanun Taunosuuy, I1E-226

HAVYYHOE HAITPABJIEHUE «®PU3NYECKA A XUMUA»

Cekuyma no aucunnamnHe «dPusmka» (19 yuacmnuros)
(HayuHbIi pykoBoautenasb Uinpunbix H.1.)

1 mecro — TapacoB Creman [lenucoBuu (rpynna MTE-226) 3a moknax Ha Temy «Oddext
Jl>xanuGexoBay (HayuHblil pykoBoautens Mnbunbix H.I.)
2 mecto — Ilannukun MBan AnekceeBuu (rpynmna MTE-226) 3a noknan Ha Ttemy «KBazapb»

(HayuHbIi pykoBoauTenb Unsunbix H.1.)
3 mecto — [Nankun [TaBen Anexcanaposuu (rpynna MTE-230) 3a noknan Ha Temy «OnTuyeckue
WTI03UN» (Hay4dHbli pykoBoauTens Minbnunbeix H.1.)

3 mecto — MutbkoBckass AHactacus AsekcanapoBHa (rpynna UTE-216) 3a noxiag Ha Temy
«Co3gaHue >JeKTpOMarHuTa M HUCCIEJOBAaHHE MPUPOJBI €ro ANEKTPOMArHUTHOTO MOJIA» (HAy4YHBIN
pyxoBoautens Unbunbix H.1.)

Cekuusa no amcumnanHe «Matematuka» (30 yuacmnuxog)
(Hayunbli pykoBoautenb Kyanpimes B.T.)
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1 mecto — AzumoB Tumyp Ukpomxonosud (rpynmna UTE-236) 3a noknax Ha Temy «Hederkuit
MOMUCK B TekcTe: FuzzyWuzzy» (Hayunsiit pykoBoautens [llamanaes FO.D.)

1 mecto - Hamonmsckux Makcum Cepreesuu, (rpynma [1E-220) 3a moknag Ha temy «O0
QITOpPUTME HAXOXKJEHUS KOPHEW MHOTOWIECHOB B KOHEUYHBIX HOJSAX» (HAYUHBIH PYKOBOJIUTEINb
[Tepmunos E.A.)

2 mecto — baxenoB Aunekcanap Cepreesuu (rpynmna IIE-226) 3a pokmam Ha Temy «OO0
ONMCAHUU BJIEMEHTHBIX MOAYJISIPHBIX pemIeToK st N < 7» (Hay4Hbll pykoBoauTtenab IlepmuHOB
E.A)

2 mecto - YupkoB MBan AnexceeBuu (rpymma ITE-226) 3a goknan Ha Temy «OO omnmcaHuu
3JIEMEHTHBIX MOJYJISIPHBIX peIIeToK [uid N < 7» (HayuyHblil pykoBoaurens [lepmunos E.A.)

3 mecto — I[lonoBa Beponuka [lenucosHa (rpymnma I1E-226) 3a noknax Ha TeMy «O 3HaYeHHH
OTKpBITUH DBapucta ['amya — OCHOBONOJIOXKHHUKA COBPEMEHHOW anreOpbl» (HAayyHBIH PYKOBOAUTENH
[Tepmunos E.A.)

3 mecto - [lyrapp Hukomnaii Cepreesuu (rpynmna I1E-116) 3a mokman Ha temy «PaccMmoTpeHue
MPUMEHEHUs KOMILUIEKCHBIX uucel B MeTonae Buonbl-J[koHca nns 3amanus QuibTpoB ['abopa mnpu
00paboTke n300pakeHus» (HayuHblil pykoBoautens Kyansimes B.T.)

3 mecto - MamarkynoB [mutpuii Anekceesuu (rpynma IIE-1106) 3a moknmag Ha Temy
«PaccmoTpeHune nmpuMeHeHHsI KOMIUIEKCHBIX Yncen B MeToae Buoinbi-/[xoHca mmst 3ananus GuiibTpoB
["aGopa npu 06paboTke nzobpaxkenus» (HaydHblil pykoBoautenb Kyansimes B.T.)
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Marepuanabl XXIV HayuyHO-

NPAKTHYECKON KOH(EPEeHIUU CTYACHTOB
YpTUCHU Cudbl'YTHU

TTogmucano B meuats 23.05.2022 .
dopmat Oymaru 62x84/16, orriedarano Ha pusorpade,
mpudT Ne 12
ney. 1. 6,9, Tupax 20,
Tunorpadus YpTUCU Cubl'YTU
620109, r. ExarepunOypr, yi. Penuna, a. 15
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