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CEKIIUA «HHO®OKOMMYHHUKAIIHOHHBIX TEXHOJIOTHH H
MOBHJIBHOH CBA3H)

brictpukoBa B.A., Kypeimea C.O., Epmonaesa 10.A., Uepnsimora B.O., rp. 121
PyxoBoaurens: crapmmii npenogaBarenabkadpenapst UTuMC OBunnnukos [ A.

YCUJIEHHE MOIITHOCTH CUT'HAJIA C IOMOIIBIO ITOAPYYHBIX CPEJCTB,
OIIUPASICH HA CBOUCTBA PAIMOBOJIH

MHorue CTaJkuBalIHUCh C TEM, YTO B «IIMKOBBIE» 4YacChl CBA3b CUJIBHO MOPTUTCS WM BOOOLIE
nponanaer. B ropone mpobiaemMsl CO CBSI3bI0 U MHTEPHETOM BO3HHKAIOT B MECTaX IUIOTHOM 3aCTPOHKH,
Ha MEPBBIX U BEPXHUX 3Ta)KaX, BO BHYTPEHHUX U MOJBAIBHBIX OMEILEHHSIX.

Curran MOOMJIBHOW CBSI3M MPEIACTABISET COOOH paguoBONHY, KOTOpas o00JalaeT TaKuM
cBoiicTBaMM Kak: /ludpakuus — 3TO CBONCTBO pajMOBOJHBI OrMOaTh MPENATCTBHE, COU3ZMEPUMOE C
JUIMHHOW BOJIHBL.

Pedpakuus — CHOCOOHOCTh 3JIEKTPOMAarHUTHON BOJIHBI OTpa)kaTbCcsd OT MPEMSTCTBUIL.
WuTepdepeHIys — B3anMHOE YBEIIMYCHUE WIH YMEHBIIEHUE PE3YIbTUPYIOMICH aMIUTUTYABI JBYX WIIH
HECKOJIbKUX BOJIH IPU MX HAJOXKEHUU JAPYT Ha JApyra.

B cBoeii paboTe B KauecTBe 3epKaia Mbl HCIOIB30BAIM KACTPIOJIIO, a B Ka4ecTBe 00Iydarens —
TenedoH.

Ha ocHOBe JaHHBIX CBOWCTB JIEKTPOMATHUTHBIX BOJIH CTPOSITCS BRICOKOA((EKTHBHBIC AaHTECHHBI,
KOTOpbIE CIIOCOOHBI IPUHUMATD Ja)ke C1a0ble CUTHANBI, K TAKOMY BUIY OTHOCHUTCS KJIacC 3epKajbHbIX
AQHTEHH.

"Tapenka" win 3epkajo GOKyCUpyeT NPUHATYIO PaJHOBOJIHY B (OKyCe, 3a CUET Yero MOLIHOCTb
CHUTHAJIa yBEIWYMBAETCA. B aHATOTMM C STUM, B KauecTBE 3€pKajla MOXXHO HCIOJIB30BATh JIFOOBIE
OTpa’karoIlye MOBEPXHOCTH € LEJIbI0 YCUIICHUS PaAMOCUTHAIA.

[Tpu cobmoeHnn yCIOBUI SKCIIEPUMEHTA YJAIOCh JOOUTHCS YBEIMUYCHHs CUTHaIA Ha 15 1om,
YTO JOCTATOYHO JIUIsl COBEPIICHUS BbI30BA TaM, IJie paHee CBsI3b OTCYTCTBOBAJIA COBCEM.

Criucok nuTeparypsl:
1. AM. ComoB - PacnpoctpaHeHHe paJMOBOJH M AHTEHHbI CIIyTHUKOBBIX CHCTEM CBSI3H:
VYue6Hoe nocobue ['opstuas Jlunust — Tenekom 2015. -456 c.
2. C. Kopsikun-Uepnsik - CrytHukoBoe TeneBuaeHue ot A no S, Hayka m Texnuka 2010r. —
416c.
3. B.A Baeaenckuii - OCHOBBI TEOPHH pacHpocTpaHeHUs paauoBoiH, EE Menaua,
2012r. -229c.



Hacunos T.P., Kaprieako JI.M., rp.121
PykoBoaurens: crapimii npenogasaresb kagenpsl MTuMC OBunnuukos J1.A.

MOJIEJUPOBAHUE PABOTHI BAKYYMHOTI'O JJUOJA HA TAJIOTEHHOM
JIAMIIE

Hapsiny ¢ mnonynpoBOAHMKOBBIMU AMOJAMH, KOTOpBIE ceHYac MOJIy4MJid IIUpoyvaiiliee
pacnpoCTpaHEHUE, CYLIECTBYIOT 3JIEKTPOBAaKyyMHbIE JAMOAbI — Jammbl. JlamMmbl HUMEWOT psx
MPEUMYIIECTB: Y HUX OOJbIIE MOLIHOCTH, OHM pabOoTaloT Ha OOJIBIIMX YacTOTax, a TJIaBHOE, OHU
MEHBIIIE [10/IBEPKEHBI IOMEXAM.

BakyymMHBIM 1HM0OJOM Ha3bIBaeTCsl jamma, InpeoOpasyroiasi MEepeMEeHHbI TOK B MOCTOSHHBIM.
[Ipu paszorpese kaToJa NEKTPOHBI HAUMHAIOT IOKUAATH €0 MOBEPXHOCTH 32 CYET TEPMOIIIEKTPOHHOMN
SMUCCHH - 3TO M3JIyYECHUE JEKTPOHOB U3 TBEPJOrO Tela, MeTalljla ¥ MOJYIPOBOIHUKOB B CBOOOIHOE
IIPOCTPAHCTBO IIPU HArpeBe €ro A0 BBICOKON Temmeparypbl. IIpy mpuiiokeHUu OTpULIATENBHOIO
HANpPsDKEHUS HA KaToJ W MOJIOKUTENBHOTO HANpPSOKEHUS Ha aHOJ| DJIEKTPOHBI MOJ| BO3AEHCTBHEM
AIIEKTPUUYECKOTO TOJISI MPUTIATUBAIOTCS K aHOAY, TEM CaMbIM o0Opa3yercst aneKkTpuyeckor Tok. Ilpum
00paTHOM HaNpsHKEHUH, aHOJ OTTAJIKUBAET AJIEKTPOHBI, TOK OTCYTCTBYET.

Ha pucynke 1 MOXXHO paccMOTpPETh YCTPOMCTBO 3JEKTPOBAKYYMHOTO IHOAAa M AMOAa Ha 0Oaze
TaJIOTEHHOM JIAMIIBI.

Kaprunka 1 Kaprtunka 2

a) yCTPOMCTBO 3JIEKTPOBAKYYMHOI'O 0) nuox Ha 0a3e rajloreHHON JTaMIIbl:

Hutb
HaKkana

B pesynbrare naHHON pabOTHI, MBI MPENOTBpATHMM HPOTEKaHME AHOAHOTO TOKa M IMOJYyYUM
BAaKyyMHBIN JMOJI HA OCHOBE raJIOT€HHOM JIAMIIBI ¢ KATOJOM IIPSIMOTO HaKaja.

Jluteparypa:
1- M. BantommH - 3aHuMartenbHasl JEKTPOHHMKA U JIEKTPOTEXHUKA JJI HAUMHAIOIIUX U He
Tosibko. 2016. 23c.
2- A. A. PoBnio - [TonynpoBoiHUKOBBIE 1HOJIBI U cXeMbl ¢ quogamu. 2014. 154c.
3- UBanoga C.I". - Teopetudeckue oCHOBHI dniekTpoTexHuk, Korcmekt nekmuii. 2008. 71c.
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Hakopsikos C. O., rp. UT-816
PyxoBogurens: noueHt kadenpst MTuMC Tapacos E.C.

OPTAHM3ALIUSA 3AIUTHI BAPTYAJIBHOM CETH C UCHOJIb30BAHUEM
CUCTEMBI SECRET NET STUDIO

VYTeukn MHQOPMAIMOHHBIX PECYpPCOB, MEPCOHAIBHBIX JAHHBIX OrPAaHMYEHHOIO JAOCTYyNa WM
JIPYTUX KOH(HICHIUAIBHBIX CBEJCHUH MOTYT MMETh JJIsi KOMMEPUYECKMX W TOCYJapCTBEHHBIX
OpraHuM3auuil cample HeraTuBHble mocieAcTBUs. IIpsMble yOBITKM H3-3a CTaBIUUMX JOCTYIHBIMU
LIMPOKOM ayIUTOPUN HOBEUIIUX TEXHOJOTMYECKUX PEIICHUH, 3aKPBITBIX KOMMEPYECKUX CBEACHUN WIH
MHOH CEeKpeTHOI MHPOPMaMK MOTYT yCyTyOIAThCS /11 KOMIIAHUU UMHUJDKEBBIMU TIOTEPSIMHU, A B ClIydae
yTE€UeK TEePCOHAIBHBIX MaHHBIX — IITpadaMH CO CTOPOHBI PETYISTOPOB HH(POPMAIMOHHOM
0€30MacHOCTH ¥ KOMIIEHCALUSMHU 110 Cy1€OHBIM UCKaM.

B cBm3um ¢ stum s obecrieueHUs] B KOMMEPUECKMX M TOCYAApPCTBEHHBIX CTPYKTypax
uHpopMaronHoi 6e3onacHoctu [10, 00pabaTeiBaeMbIX JAHHBIX, IEPCOHAIBHBIX JaHHBIX COTPYIHUKOB
Y KJIMEHTOB, a TaKXKe KOH(PUACHIIUAILHOW HHPOPMAIIUK HEOOXOIUM KOMIUTICKCHBIH MOIXO/.

OnHUM U3 KpUTEpUEB BBIOOpPA TOrO WJIM MHOTO CPEJCTBA 3ALIUThl BHYTPEHHUX KOPIIOPATUBHBIX
PeCypCoB SIBISIETCSI COOTBETCTBHE TPEOOBAHUSAM PETYIATOPOB HH(POPMATMOHHOM Oe3omacHocTu. CocTaB
Mep U TpeOoBaHUH 10 3aumTe UH(GOPMALUMK U MEPCOHATBHBIX JaHHBIX B MH(POPMAILIMOHHBIX CUCTEMax
rOCyJJapCTBEHHBIX WJIM KOMMEPUYECKUX CTPYKTYP OIPEEIIEH CAEIYIOIUMHU Pa3IMUHbIMU IOKYMEHTaAMH.

Secret Net Studio mommep:kHBaeT MOCTPOCHHE HEpapXWU cepBepoB Oe3omacHocTH. [Ipu ITOM
anMuHHACTpaTop AodepHero Cb MMeeT MOJHOMOYHS YIpaBlICHHS 3alIMTON TONBKO "cBomx" paboumx
craHiuid. B ¢unmanax opraHuzaumu oOecrieunBaeTCs peIUIMKaLus JaHHBIX MEXIy CcepBepamMu
0€3011aCHOCTH M BO3MOXKHOCTH JUISI TJIaBHOTO aJMMHHUCTPATOpa LIEHTPAIM30BAHHOTO MOHHUTOPUHIA U
yIpaBJIeHUs BCEH CUCTEMOM 3aILlUThI.

Cucrema 3ammtel Secret Net Studio mo3BoisieT HafeXKHO 3AIUTHUTH KOMITBIOTED OT BHEIITHHX
BTOpKEeHUH U BpeoHocHoro 110 u o6ecnieunts 3amuTy HHGOpMALUK HA CIIydail Kpaxxu 000py0BaHuUsl.

Opranuzanys HaJIe)KHOTO pa3rpaHUyuEHUs] JOCTYyTa K TEpPMUHAIILHOMY CEPBEPY C pa3JesieHUEM IS
H0JIb30BaTeNel paBUJI CETEBOT0 JOCTyIA K KOH(PUIEHIINATBHON U HEKOH(PUICHIIMATbHON HH(pOpMaLuH
Ha naHHOM cepBepe. Cucrema 3ammrtbl Secret Net Studio mo3BONSIET TOJHOCTBHIO H30JUPOBATH
HoJIb30BaTeNel Ipyr OT Jpyra U IPUMEHUTD JJIS KaXKI0ro U3 HUX "cBOM'" MpaBuIiIa ceTeBON (pUIbTpaLuy,
MPEJOCTaBUB JOCTYTI TOJIBKO K HEOOXOAUMBIM Il paOOTHI JAHHBIM.

B kaxaoMm M3 NpUBEIEHHBIX BbIIIE BapUaHTOB HCIOJb30BaHUS cucreMbl Secret Net Studio
NPEIyCMOTPEH  LEHTPAIU30BaHHBII  MOHUTOPUHI  3AIMIIEHHOCTH HH()OPMAIIMOHHOW  CHCTEMBI,
3aIIMIIAEMBIX IPYII KOMITBIOTEPOB MO CTENEHH UX BAXXHOCTH M KPUTUYHOCTH 0OpabaThiBaeMol Ha HUX
MH(POpMAIMH, YTO JAaeT BO3MOXKHOCTh YJENSATh 0CO00€ BHUMAaHUE TpeBOraM Ha HauOoJiee MPUOPUTETHBIX
pabouux MecTax (PyKOBOACTBO, (PMHAHCOBAs AUPEKIMS U T.J.), a TaKXKe MNOIydyaTb YBEIOMIIEHHS O
HanOoJee BaKHBIX COOBITHAX MO 3JIEKTPOHHOM MOYTE JJIs1 MAKCUMAaJIbHO OTIEPATUBHOIO PEarnpoOBaHMUS.

OnHUM U3 KpUTEpUEB BBIOOPA TOTO MJIM MHOT'O CPE/ICTBA 3aAILUThl BHYTPEHHUX KOPIIOPATUBHBIX
PECYpPCOB SBIISIETCSI COOTBETCTBHE TPEOOBAHUSIM PETYISATOPOB MH(POPMAITMOHHOM 0€30MMaCHOCTH.

Crnrcok UCHOIb30BaHHON JTUTEPATYPHI:
1. Komnanus "Kox besomacHoctn". OCHOBBI MPUMEHEHUS CPEJCTBA 3allUThl BUPTYAJIbHBIX
undpactpykTyp Secret Net Studio. Meroauueckoe mocobusi.



Axynosa E.A., rp. UT-816
PyxoBogurens: noueHt kadenpst UTuMC byasuinuna H.B.

OPI'AHM3AIMA MHUKPOCEPBUCHOWM CPEJBI JJIs YIIPABJIEHUA YMHbIMHA
YCTPOUCTBAMMU B TABOPATOPUHN «<MHTEPHETA BEIIIEU 1
CAMOOPT AHA3YIOIMUXCS CETEW»

TexHOJIOrMY MEHSIOTCSI ¥ BIMSIOT HA Pa3BUTUE IPOMBILIIEHHOCTH, KOTOPasi, B CBOKO OuY€pellb,
MPEIbSABISET HOBBIE CIIOKHBbIE TPeOOBaHUS K TEXHOJNOTHUAM. MeHee ueM 3a 2 JAECATUIICTHS] MBI
NEPElUTH OT 3Pl KOMMYTHPYEMBIX MOJEMOB €O cKopocThio 56 Kout mo 100-rurabuTHBIX ceTeit
Ethernet. B o06actu cucteM MbI epenuin oT MEHH(PEHMOB K BHICOKOCKOPOCTHBIM CEpBEpaM, a 3aTeM
BOIUIOTWJIM Ha 3THX cepBepax 00JauHble TEXHOJOTMM M TEXHOJOTMM BUPTyaln3anuu. Temepp Bce
yaiie B pasroBopax CHEIMAIMCTOB CTal BCTPEUAThCS TEPMUH «KOHTEHHEpU3alus», 0003HAYaIOIIHiA
HOBYIO TEXHOJIOTHIO, TIOMOTAOIIy0 60iee 3((HEKTHBHO UCTIONB30BATH PECYPCHI.

MuxkpocepBUC — 3TO HE3aBUCHMBbIN, aBTOHOMHBIN pecypc, CIPOEKTUPOBAHHBIA KaK OTAEIbHBIN
BBITIONHSAEMBIA (aiil MM TpoIecC U B3aMMOJCHCTBYIONMUN C IPYTUMH MHKPOCEPBHCAMH dYepes
CTaHJapTHBIE, HO JIETKOBECHBIE MEXIPOLIECCHBIE CBSA3M, TaKHE KaK MPOTOKOJI Mepeladu TurnepTeKkcTa
(HTTP), BeG-ciayx0b1 RESTful (mocTpoeHHble Ha apXHUTEKType pENpEe3CHTATHBHOW Tepeaadun
cocrosuus — Representational State Transfer, REST), ouepenu coobiieHuii u T. I1.

Kaxp1ii MEKpPOCEpBHUC BBITIOIHAET POBHO OJHY (YHKIIHIO, KOTOpas BeJeT ceOsi OAMHAKOBO IS
Bcex mnotpeduteneid. Paznenenue ¢ynkuuii obecrieunBaeT JOCTATOUHYHO THOKOCTB, T. K. KaIbIi
MHUKPOCEpBUC MOXKHO pa3BHBaTh, MOJACPKHUBATh, MacmITaOMpOBaTh, pACIIUPSTh W 3aMellaTh
HE3aBHCHUMO OT JAPYTUX MUKPOCEPBHCOB.

[TpunokeHrne Ha OCHOBE MUKPOCEPBUCOB — 3TO IPOCTO IPyIIa U3 HECKOJIbKUX HE3aBUCUMBIX U
ABTOHOMHBIX MUKPOCEPBHUCOB, KXKIBIA U3 KOTOPBIX peaTn3yeT YeTKO OMPeeIeHHYI0 (DYHKIUIO U TS
obecrieyenns  oOmield  (YHKIMOHATBHOCTH  NPUJIOKEHHS  B3aUMOJCHCTBYET C  JPYTHMH
MUKpPOCEpPBUCAMHU 4Yepe3 YETKO OINpeAeNieHHbIe MPOTOKOJBI. DTy MapajurMy MOXKHO ONHCAaTh Kak
ApPXUTEKTYPY, B KOTOPOI KaXKJIbIii MUKPOCEPBUC BBIIIOJIHAETCS B OTJEIIBHOM MPOIIECCE.

KonTeitHepsl — 3T0 crocod ymakoBaTh MPUJIOKEHHE U BCE €r0 3aBUCHUMOCTH B €UHBIN 00pa3s.
OToT 00pa3 3amyckaeTcsi B M30JIMPOBAHHOM Cpele, HE BIMAIOMIEH Ha OCHOBHYIO ONEpPallMOHHYIO
cuctemy. KoHTeliHEpHI MO3BOJSIOT OTACTUTHh MPUIIOKEHHE OT MH(MPACTPYKTYPHI: pa3paboTyMKaM He
HY)KHO 33/TyMBIBaThCsI, B KAKOM OKPYXEHUHU OyJeT paboTaTh MX MPHIIOKEHHE, OyIyT JIM TaM HY>KHBIE
HACTPOMKH M 3aBUCUMOCTH. OHM IPOCTO CO3AAIOT MPHIOKEHHUE, YIAKOBBIBAIOT BCE 3aBUCHMOCTH U
HAaCTpOMKM B e€OuHBIM 00pa3. 3areM 3TOT o0Opa3 MOXHO 3alycKaTb Ha JPYI'MX CHUCTEMax, He
0€eCIOKOACh, UTO MPUIIOKEHNE HE 3aITyCTUTCS.

Docker — ato tutatdopma i pa3pabOTKH, JOCTaBKH U 3alyCKa KOHTEHHEPHBIX MPUIOKECHUH.
Docker mo3BosiseT co37aBaTh KOHTEHHEPBHI, aBTOMATH3MPOBaTh WX 3allyCK W pPa3BepThIBAHUE,
YIOpaBIseT )KU3HEHHBIM HUKJIOM. OH MO3BOJISET 3alyCcKaTh MHOKECTBO KOHTEHHEPOB Ha OJIHOM XOCT-
MaIIHe.

Crniucok nuTeparypsl
1. Yro Takoe Docker: asist uero oH Hy»eH U i UCIOb3yeTcsl [ DNeKTpOHHBIN pecypc] — Pexum
nocryna: https://selectel.ru/blog/what-is-docker/
2. Kouep I1. C. Mukpocepsuchl u koHteiinepsl Docker / mep. ¢ anr. A. H. KuceneBa. — M.:
JMK Ilpecc, 2019
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Bsatkun A.C., rp. UT-8106
PyxoBoaurens: nouent kadenpsr MTuMC Tapacos E.C.

OPTAHM3AIINA YYEBHOM CETH J1JIs1 HAC:FPOFIKI/I CETEBOM
UHO®PACTPYKTYPBI HA BA3E OINEPAIIMOHHOM CUCTEMBI LINUX

CepBep — 3TO CrELMAIBHBIA KOMIIBIOTEDP, KOTOPBIA KPYIJIOCYTOYHO MOJKIOYEH K VHTEpHET n
Haxoautcs B Cetu. K HeMy MOTYT OJKITIIOUATHCS IPYTHUe KOMITBIOTEPHI UIIH JIaXKe IPYTHe CEPBEPHI.

Yem MmomiHee cepBep, TeM 0OJblle 337a4 OH MOXET BBINOJIHATh. MOIIHOCTh cepBepa Jiydlle
BBIOMPATh TOJ] BBHIIIOJHEHHWE KOHKPETHBIX 3a7ad. MOXKHO B3sTh cepBep M IMOJ Oyayliue 3aaadu “‘c
3aracom’.

['unepBHU30p — 3TO MpOTrpaMMa, KOTOpas YIpaBiseT (PU3NIECKUMU PECYpPCaMH BBIUMCINTEIbHON
MallMHBl M PACHPENEIAeT O3TU PEeCypChl MEXIYy HECKOIbKHMHU Ppa3IN4YHbIMU ONEPALMOHHBIMU
CUCTEMaMH, ITO3BOJISAS 3aIlyCKATh X OJJHOBPEMEHHO.

Jpyrumu ciioBamMM, THIEPBU30p CO34a€T U3 OAHOTO (PU3NYECKOIO KOMIIBIOTEpa HECKOJIBKO
KOIIUI, KJIOHOB €ro almnapaTHBIX pecypcoB, U KaXKIbl KJIOH BUJEH CO CTOPOHBI I0JIb30BATENS Kak
OTIEeNbHOE YCTpOMCTBO. Ha Kakayr0 BHPTyalbHYH0 MAalIMHY MOXHO YCTaHOBUTb T'OCTEBYIO
OINEPALIMOHHYIO CUCTEMY I10JIb30BATENsl, HE IPUBSI3aHHYIO K «KEJIE3Y» XOCTa.

['nnepuzop wu3onupyer 3amymieHHsle OC 1pyr OT Jpyra Tak, 4TOObl KaKaas W3 HUX
MOHOITIOJILHO HCIIOJIb30Bajla BBIJCJIEHHbIE €l pecypcbl. Ho mnpu HEOOXOAMMOCTH THUIEPBU30P
HO3BOJISIET ONEpallMOHKaM BUPTYaIbHBIX MAlllMH M B3aMMOJAEHCTBOBATh MEXAY coOO0i. MexaHu3smMom
cBsizu Mexay OC Moxer ObITh OOHMIA IOCTYyN K ONpeneNeHHbIM (ailaM u oOMEH NaHHBIMH TI0
JIOKAQJIbHOM CETH.

TakuMm 00pa3oM, BMECTO OJHOIO KOMIIBIOTEPA KaK OYJITO MOJYYaeTCsl HECKOIBbKO, U KayKJbld U3
HUX pabortaer co cBouM IIO HezaBucumo oT Apyrux. OJHAKO B pEaJIbHOCTH BOIUIOIIEHUE Ka)KAOH
TaKOM BUPTYaJIbHOM MaIIMHBI — JUIIb HA0Op (aiiyioB B mamsaTH xocta. Pasymeercs, eciy BbIKIOUYHUTD
¢du3nueckuil cepBep — BCs WILIIO3US TYT JK€ UCUE3HET, IOTOMY YTO IIepecTaHeT paboTaTh THIIEPBU30D.

Cnucok nurepaTyphl:

1. Cepsep TUTSt co37aHus ceTu [DneKTpOHHBII pecypc]
https://shop.nag.ru/catalog/archive/09869.491316-421

2. TlogpoOHoe omucaHuWe cepBepa [DneKTpoHHBIN pecypc] OmnepanuwonHas cucrema ESXI
[DnexTponHsIi pecype] http://www.vsemcomp.ru/articles/242/

3. OneparnmoHHas cucremMa ESXI [DneKTpOHHBIN pecypc]
https://www.vmware.com/ru/products/esxi-and-esx.htmi

4. Yro takoe VMWare [Dnekrponnsiii pecypc] https://introserv.eu/ru/blog/hosting/kakaya-
raznicza-mezhdu-vmware-vsphere-esxi-i-vcenter/

5. VMWare ESXI [DnekTponnsiit pecypc] https://ru.wikipedia.org/wiki/\VVMware ESX
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JoOpeianH M.A., Tp. UT-816
PyxoBogurens: noueHt kadenpst UTuMC Tapacos E.C.

OPTAHM3AIIUS YYEBHOM CETU B JIABOPATOPHH 205 YK Ne 3 IJISI AKAJJEMUM
CISCO

JlabGopatopust 205 YK Ne3, HeoOxommma Jjisi TOTO, YTOOBI IOJTOTaBIMBATh CTYJIECHTOB K
HNPOXOXKJICHHI0O KypcoB akajgemuu CiSCO, a Tak ke JUIS HANAIHOM NPAKTHKH MOJKIIOYCHUS W
HACTPONMKHU KOMMYTaTOpPOB.

B Poccun kommanus Cisco padotaer ¢ 1995 roma. Cpenu ee KIMEHTOB — KpyIMHEHIe OaHKH,
COTOBBIE OIEPATOPbl, NPOMBIIUICHHbIE, JOOBIBAIOIIME M CTPaxOBble KOMIAHMU. OTU OTpaciu
pa3BUBAIOTCS HauboJIee TMHAMHYHO U, 3HAYUT, IOCTOSIHHO HYKIAIOTCS B HOBBIX KBaTH(PUIIMPOBAHHBIX
crierpanucrax. VIMeHHO Takue KaJapbl TOTOBAT B akagemusx Cisco.

Kypcbr akagemun CiSCO MOTyT OBITh BCTPOSHBI B KauyecTBE MOJIYJsS B y4eOHBIH MpOIECcC
YpTUCHU Cubl'VTHU. Akamemun CiSCO mpeiararoT math 0a30BbIX YUCOHBIX KyPCOB C YYETOM YPOBHS
KBAJTM(HUKAIMK CIIyIIaTeNs, M KaXIbIH W3 HUX — JIOTHYECKOE MPOIODKEHHE MPEIbIIyIIero.
OOyuenne B akagemusix CiSCO BocTpeOOBaHO He TOJBKO cpenu pabotHukoB MKT-orpaciu, HO u
JIPYTUX CHEIHAINCTOB, CTPEMSIIUXCS TNPHOOPECTH HOBBIE 3HAHUS B CaMbBIX pPa3HBIX O0JIACTSIX
UH(POPMALIMOHHBIX U CETEBBIX TEXHOJIOTHM.

B cdepe Briciiero oopasosanus kommanus CiSCO yxxe 6osee 10 jeT cOTpyIHUYAET C BEIYIIUMH
TeXHU4YeCcKUMH By3aMu Poccuu. B ux uucie — MI'Y um. M.B. JlomonocoBa, MI'TY um. baymana,
MO®TH, CIIoI'Y HUTMO, Cubupckuii denepanbHblii yHHUBepcuTeT, KazaHckuil (denepanbHbIi
yHHMBEpCUTET, TOMCKUI MONMTEXHUYECKUH YHMBEPCUTET M MHOTHME Jpyrue. Jta paboTa CIIyXKHT
JOCTHKEHHMIO TJIaBHOM LEIM — BCEMEPHO COJEHCTBOBAaThH MojepHu3anuu poccurickoro HMKT-
obOpazoBaHwUs.

Pacmmpsiercst cdepa nesTETPHOCTH MHCTHTYTA TO HMOJATOTOBKE CIEIHAIMCTOB Ha JTOTOBOPHOM
OCHOBE C KPYNHEHIINMHU NPEANPUIATUSMHU CBSI3U YPAIbCKOTO M ONM3IEKAIIUX PErHOHOB, C LEIbIO
00y4eHHUs UX COTPYAHHUKOB.

Crymentet  YpTHUCU CubI'YTU, mnomyuuBunme ceprudukar Cisco, Oyayr Haumboee
BOCTpeOOBaHbI B cepe MHPOPMAMOHHBIX TexHoJoruid. Kpome Toro, mony4uurs cepruduxar Moryt
BCE OKenarouue, pabotaromue B cdepe HHPOPMAIMOHHBIX TEXHOJOTHM, B KauyecTBe KypCOB
MOBBIIICHHS KBATM(DHUKAIINH, a TaK ke T€, KTO IJIaHUPYyeT paboTaTh B HEM.

Criucok nureparypsi:
1. Cisco[DnekrponHslii pecypc] — Pexxum mocryna: https://www.netacad.com/ru
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Wnpucosr E.K., rp. UT-816
PyxoBogurens: noueHt kadenpst UTuMC Tapacos E.C.

OPTAHU3AIIUA CETHU IJIAA ITPOBEJEHUA YEMIIMOHATOB "
JEMODK3AMEHOB WORLDSKILLS ITIO KOMIIETEHIIUN « CETEBOE 1 CUCTEMHOE
AIMUHHUCTPUPOBAHMUE» B YpTUCH Cuol'YTH

CereBo€ ¥ CHUCTEMHOE aJIMHHUCTPUpOBAaHHE TpeOyeT IIUPOKMX TMO3HAHUH B 00JacTu
MH(OPMALIMOHHBIX TEXHOJIOTUN. B CBA3M ¢ OBICTPBIM pa3BUTHEM 3TOM 00JACTH, pacTyT TPeOOBAHUS K
caMoMy aJIMHHHCTPATOPY, TaKKe K 000pYJOBaHUIO, 32 KOTOPHIM HeoOXxoaumo paborats. Mcxons u3
9TOro, TpeOyeTCss TpaMOTHAsE peau3aliyst CETH I IPOBEACHUS 3aHaThil 1 sk3ameHoB WorldSkills.

Ha 6aze YpTUCHU Cubl'YTU peanusyercst oxana u3z kommerenuui Worldskills, a umenno
«CeTeBoe M CUCTEMHOE aJMUHUCTpHpOBaHHe». CHEHaTUCTl 3TOM 00JaCTH y4acTBYIOT BO MHOTHX
paboumx Ipoueccax NpPeANpUsTUN, HAYMHAasg ¢ MPOCTEHIIEH opraHuzaluu jaocrtyna B MHrepHeT, u
3aKaHYMBasg IyCKOHANAJAKOW CIOXKHBIX HMH(MOPMALMOHHBIX CHCTEM, 0€3 KOTOpPbIX HEBO3MOKHA
NPOJYKTHUBHAsE paboTa OCTalbHBIX COTpPYAHHMKOB. OpmHa u3 3amad, crosmux mepen Worldskills -
pedopMupoBaHrEe CHCTEMBI MPO(eccnoHaIbHOTO 00pa30BaHus, BHEAPEHHE HOBBIX cTaHAapToB. s
MHCTUTYTa 3TO 0a3a, Ha KOTOPOH MOXKHO pPa3BEpHYTh, KaK IMPOBEJCHHE JK3aMEHOB IO JAHHOMN
KOMIIETCHIIMM, TaK W BBINOJHEHHE JTaO0OPAaTOPHBIX 3aHATHH IO WACHTUYHBIM AUCHUILIMHAM Y
CTyAeHTOB. [lJi1 CTyJOeHTa - 3TO ONBIT NOJY4YeHHS NPO(EeCCHOHAIBHBIX HABBIKOB Ha MPAKTHKE,
KOTOPBIE HYKHBI 7151 IajibHEeIIel paboThl Mo crenuanu3anuu [2].

Opranu3anys COBpeMEHHON KOMITBIOTEPHOW CETH, C KAYeCTBEHHBIM IMPEIOCTABICHUEM yCIyT —
3TO OCHOBHOE TpeOOBaHHE BCEX MOJb30BaTENICH, TaK KaK MPEJICTaBUTh ceOe KOMIIaHWI0, KOTOpas He
UCIIOJIb3YET B CBOEH paboTe KOMIIBIOTEpHI, Oy/lb TO CTPOMTEIbHAs KOMIAaHMs, OaHK WM y4eOHBIN
LEHTP, MPaKTHYEeCKH HEBO3MOXHO. [IpaBuibHas opraHusanus HMX B3aHMOCBS3M JAPYr C JIPYroM
TOJIOBHBIM CEPBEPOM, TepUpepUuitHBIM 000PYI0BaHUEM U TTI00aTbHON ceThio HTEpHET oOecnieunBaeT
OpraHU3aIMI0 MHOXKECTBOM MpeumyIinecTs [1].

Tak, opraHu3anus JIOKQJIbHBIX KOMITBIOTEPHBIX CETEH MPEKIE BCETO MO3BOJISET:

- 00ecreynTh OBICTPYIO M HAJCKHYIO B3aUMOCBS3b MEKAY COTPYTHUKAMHU U KJIUECHTAMU,

- 3aIMUTUTH 0CO00 BaYKHBIE JJAHHBIE OT HECAHKIIMOHHUPOBAHHOTO JTOCTYTIA;

- TpeJoCTaBUTh BCEM COTPYJHUKAaM JIOCTyl K pecypcaM ceTd U nepudepuitHomy
000pyI0BaHUIO;

- mepemeniatb M J00aBiATH paboune MecTa 0e3 CyIIEeCTBEHHBIX (PMHAHCOBBIX 3aTpaTr u
JOTIOJTHUTEIFHOMN TPOKIIAJIKH KaOels.

Opranuzanus ceTH — 3TO MPOLECC T0CTATOYHO TPYAOEMKHI, MO3TOMY NMPHUHATO pa3OUBaTh €ro
Ha HECKOJIbKO JTaIloB:

— OmpezeNeHHe IeNIei CO3/JaHus CETH U CIIEKTPa PElIaeMbIX €r0 3a/1a4;
— pa3paboTKa CTPYKTYPUPOBAHHOW KaOEIbHON CUCTEMBI,
— pa3paboTKa CXeMbl OpraHU3aIHs CBS3H.
— HacTpoiika 000pyI0BaHUs
Crucoxk nureparypsl:

1. Omudep, B. Komnbrorepusie cetu. [IpvHIUIBI, TEXHOJOTHUH, MPOTOKONBI: YuyeOHUK / B.
Omudep, H. Omudep. - CII6.: [Turep, 2016. - 318 c.

2. Tanenbaym, 3. Kommneiorepusie cetu / 3. Tanenbaym. - CII6.: [Tutep, 2019. - 960 ¢

3. OgoMm, Yaugemn OdurmanbHoe pykoBo cTBO Cisco MO MOATOTOBKE K CepTUPUKAMMOHHBIM
sk3amenaMm CCNA ICND2 640-816 (+ DVD) / Yaugenn Omom. - M.: Bunbsame, 2020. - 752 c.
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Kopobumnsa U.B., rp. UT-816
PyxoBogurens: noueHt kadenpst UTuMC byasuinuna H.B.

MHUKPOKOMITLIOTEPBI I MUKPOKOHTPOJUIEPHI KAK YACTH YMHOT'O
JIOMA

Cnemyer HauaTh C TEPMHHa YMHOTO JOMa — CHCTeMa JIOMAIlHUX YCTPOMCTB, CIIOCOOHBIX
BBIMOJIHATh JACUCTBUSL M pellaTh ONpeeNEHHbIC TOBCEIHEBHBIC 3aaud 0€3 yJacTusl 4eloBeKa.
MHUKpPOKOMITBIOTED, BBITTOJTHSET pOJIb BBIYUCITUTEIILHOU CHCTEMBI, 00bETUHSFOIIIAS
MHUKPOKOHTPOJUIEPH B E€AMHYIO CHUCTeMYy. B KauecTBE MHUKPOKOMIBIOTEPA OOBIYHO HCIOJIB3YIOT
MHKPOKOMIIbIOTEp ceMeiicTBa Raspberry pi. B kauecTBe MUKPOKOHTPOJLIIEPOB OOBIYHO HCIOJIB3YETCS
cemeiictBo Arduino.

Tax)ke MOYKHO HCIOJB30BaTh T'OTOBBIC YCTPOMCTBA B «KOPOOKE», KOTOPBIE COAEPKAT JIMOO
CHCTEMY MHUKPOKOMIIBIOTEpa, JMOO MHUKPOKOHTpoiuiepa. Xad, MOXHO CUUTaTh OJHHUM U3 TaKHX
ycrpoiictB. CMbIca xaba B TOM, 4TOOBI yrpasisath ycrpoiictBamu mo Wi-Fi, ZigBee, win apyromy
NOJICP)KUBAEMOMY THUIY HOJKIIOUEHHUsS. YCTPOWCTBA, KOTOPBIE IMOAKIIOYAIOTCA K Xaly, MOXHO
CYMTATh MUKPOKOHTpOJUIepaMu. Kak nmpumep, yMHas JiaMnodka. Xa0d OTHpaBisieT KOMaH/Ie JIAMIIOYKE
110 BKJTFOUEHHIO/BBIKIIIOYSHNIO HA MUKPOKOHTPOJUIEP, 1 MUKPOKOHTPOJIIEP BBIIOIHIET HEOOXOIMMYIO
emy 3aaa4dy. CaMbIM MOMYJISIPHBIM Xa0OM, MOXKHO CUHTATh «SIHIIEKC CTaHIHION.

Urto0bI co3aaTh CBOM YMHBIH JI0M, HEOOXOJIMMO 3HATh 0a30BBIC 3HAHUS TEOPUU DICKTPUUECCKUX
Henen (Uit CIIOKHBIX IETNel, K KOTOPHIM HETY MHCTPYKIUH MO TIOJKITFOUEHHIO ), MUKPOKOHTPOJLIEPHI,
MHUKPOKOMITBIOTEP, W PACXOJHUKUA B BHUJE IPOBOJOB-TIEPEMBIYEK M IMpodero. Takke HEOOXOIMMO
3HaTh MporpamMMmupoBanue, ponyctuM C++ wmu Python, tak naHHbIE S3bIKH OOBIYHO HCIONB3YHOTCS
JUIS TIPOTPAaMMHPOBAHUS MUKPOKOHTPOJIJIEPOB, a JUIsI pabOThl ¢ MHUKPOKOMITBIOTEPOM HEOOXOIUMO
3HaTh 0a30BbIe BelM mpo LiNUX (MOXHO MCMOIB30BaTh omnepalronnyo cuctemy Windows, Ho Linux
UCTIOJIB3YET 3HAYUTEIBHO MEHBIIEC PECYPCOB, BCIEICTBHE O3HAYAET YTO MPOM3BOIUTEIHLHOCTH OyAeT
Bhimie). J{i1st GoJiee CII0KHBIX BEIIEH, CIelyeT BBIyUUTh U WHBIC 3HAHMS, TaKKhe Kak |P-anpecarus.

B uém 3akmiodaeTcs KIIFOUEBOE paziMyMe MEXAY MHKpokKomibiorepoM Raspberry Pi u
MHKpOKOHTposuiepamu Arduino. B mepBoM citydae, MUKPOKOMITBIOTEPOM SIBJISICTCS MHOT0331a4HbIM U
yMEeT YIPaBIISATh OIEPAMOHHON CHUCTEMOH, B TO BpeMs Kak UIsi pabOThl MHUKPOKOHTPOJUIEpA
HEOOXOIUMBl  JIOMOJHUTENbHBIE  MOJYJHM. 3aTO, MHKPOKOMIIBIOTEp  MOTpebnser  Oosblie
AJIEKTPOIHEPIUH, N0 CPABHEHUIO ¢ MUKpOKOHTposiepoM (pasHuna B 100-1000 pa3z). Takke MOXKHO
CpPaBHHTh HATHUBHYIO padOTy aynuo W BHAEO. B mepBoM ciydae, MUKPOKOMIIBIOTEP MOAJIEPKUBAET
ayJMo ¥ BHJIEO BHIXOJI, @ B CIIy4ae ¢ MUKPOKOHTPOJUIEPOM, HEOOXOTUMBI JOMOTHUTEIbHBIE MOAYIIH, U
6ostee MorHas mwiata Arduino mis 06paboTKH.

[TomBoass WTOr, MOXHO CKa3aTh, YTO MHKPOKOMIIBIOTEPHl W MHKPOKOHTPOJIIEPHl HUMEIOT
IIMPOKUH CIIEKTP BO3MOXKHOCTEH, U MOTYT HCIOIB30BaThCS HE TOJIBKO B KadecTBE KOMIIOHEHTOB
YwmHoro goma. Takke MOXHO HCIIOJIb30BaTh Pa3HOTO pojaa O00OpYIOBaHWUE M TOTOBBIE MOIYIHU JUIS
oOecrieyeHHs MOTHOPYHKIIMOHATIBLHON paboThl Bcero o00opy10BaHus B eAnHOM cetu. Eciu yero-to He
XBaTaeT, TO C IMOMOIIBIO MPOTPaMMHUPOBAHMS WM BIasiesl JOCTaTOUYHBIM 3HaHueM TOL] u paboroii ¢
NasUTbHUKOM, MOKHO BOCIIOJIHUTH HEIOCTATOK B HE0OX0IMMOi1 paboTe.

Crncok nureparypsl:
1. Buxuneaus [OneKTpOHHBIH pecypc — Pexnm OCTyIIa:
https://ru.wikipedia.org/wiki/Jlomanisss_aBToMaTU3aLUsL
2. Awmmepka [DnextpoHHbI pecypc] — Pexum moctyma: https://amperka.ru/page/development-

board-guide
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Jlunnukos C.U., rp. UT-816
Hayunslii pykoBoauTens: npenogaBarens kadenpst MTuMC Kamenckos A.E.

TEXHOJIOI'UA CETH WI-FI

Wi-Fi — 310 OecnipoBojiHAasi TEXHOJIOTHs Tepeladd JaHHbBIX, OCCIpPOBOJHAS JOKaIbHAs CETh
(WLAN). B npunmun padorsr Wi-Fi monokeHa mepenava 3amupoBaHHBIX CUTHAIOB IIOCPEIACTBOM
CBY-BosiH (CBEpXBBICOKOYACTOTHBIE BOJIHBI) HAa HEOONbIINE (IECATKM METpOB) paccrosiHus. Cxema
CETH COCTOUT MUHUMYM U3 JIBYX AJIEMEHTOB: TOYKA JIOCTYIIA U KJIHEHT.

Pa6oraror Wi-Fi cetu B 1ByX yacToTHbIX auana3zonax: 2,4 I'Tu u 5 [T, HecmoTps Ha TO, uTO
cranaapTt 2,4 I'Tu 3HauuTensHO cTapiie, OH UMEET HEKOTOphIE MPEHMYIIECTBA MO CPAaBHEHHUIO C
HOBBIM Jrana3zoHoM S5 ['T'o.

[Ipexxne Bcero, ¢ pacIpoCTpaHEHWEM CUTHAJIA Yepe3 CTEHbI MapIIpyTu3aTrop ¢ yacroroit 2,4 I'T
CrpaBJisieTcsi HeMHoro Jydiie. B teopun ganbHOCTh aeiictBusi cetu 2,4 [T takxke Bblnie, HO Ha
MPAKTUKE 3TO OOBIYHO BBITJISIUT MO-Pa3HOMY M3-32 MHOT'OYHUCIIEHHBIX ToMeX. Eciu Bbl Ucosb3yeTre
MHOTO CTapbIX YCTPOMUCTB, mojaepxKa nuamnazona 2,4 I'T'i Takxke siBisieTcs: HEOOXOAUMOM, Tak Kak He
BCE TaJKETHI nojiepxkuBator 5 [T,

N3-3a HeOonb1IOro KonuyecTBa kaHajiaos (Bcero 13), B teopuu B cetu 2,4 I'T ecth TosbkO 3
KaHajma ©0e3 TepeKphITUS. ITO OrpOMHBIM HEIOCTaTOK 10 cpaBHEeHUI0O ¢ cerbto 5 [T,
oOecnieunBaromiel 10 19 kaHanoB 0e3 MepekpbITUS UM, TaKUM 00pazoMm, 0ojee O0TKa30yCTONYMBYIO
paboty. Kpome Toro, npyrue npudopsl (Hampumep, Bluetooth-ramxersr) paboraror ¢ wyacroron 2,4
I'Tx ¥ TeM caMBbIM MEMIAIOT CETH.

Jocrouncrsa Wi-Fi

1. OtcyTCcTBHE MPOBOIOB — 3TO OJMH U3 CaMbIX TJIaBHBIX MTF0cOB Wi-Fi

2. MoOuIBHOCTD U BBICOKAsi CKOPOCTh Mepefaun JaHHbBIX

3. Ceru Wi-Fi He co3naroT momex

4. Wi-Fi 6e3omnaces mis yemoBeka

5. Ilpocras nactpoiika Wi-Fi cereit

6. Wi-Fi Moysib MOKET 00BETHHUTH BCIO 3JICKTPOHHUKY B IOME

Henocrarku Wi-Fi

1. Benuko BIMsiHHE OKPYKAIOIIEH Cpe/lbl Ha Iepeavy JaHHbBIX

2. OrpanundeHHbIl paguyc aeictBus. Y kaxmoro Wi-Fi Moayst oH cBO#M (MOXKET TOCTUTATh JI0
500 metpoB)

3. Ha xauecTBO CBsI31 BIUSET TOJIIMHA CTEH U APYTHE MPETSTCTBUS

4. Crnabas 3ammTa OT B3jioMa (3TO TOJIBKO MOKA)

5. Bricokoe sHepronoTpedieHue (3T0 CTPAITHO AJisi yCTPONCTB, pabOTAIOMIUX OT aKKyMYJISITOPA)

6. U3-3a Gombioro koiauyectBo Touek goctymna Wi-Fi B 1ome, mepeaaya JaHHBIX yXYAIIAETCS.
Ckazatb cBOMMH cltoBamH, pasubie Wi-Fi ceTn MemmaioT apyr apyry.

Crnincok nureparypsl

1. Kak paboraet Wi-Fi [DmexTpoHHBII pecypc]. Pexum JOCTyTIA:
https://wifigid.ru/besprovodnye-tehnologii/kak-rabotaet-wi-fi

2. Kakoii jamama3oH Jydime WCIOIB30BaTh [DJEKTPOHHBIA pecype]. Pexkum mocryna:
https://ichip.ru/sovety/ekspluataciya/kakoj-diapazon-wi-fi-luchshe-ispolzovat-2-4-ili-5-qgc-711772

3. JocrounctBa u Hemoctatku WIi-Fi  [Dnextponusiii  pecypc]. Pexkum  mocryma:
http://www.pc-aio.ru/2015/09/dostoinstva-i-nedostatki-wi-fi

12


https://wifigid.ru/besprovodnye-tehnologii/kak-rabotaet-wi-fi
https://ichip.ru/sovety/ekspluataciya/kakoj-diapazon-wi-fi-luchshe-ispolzovat-2-4-ili-5-ggc-711772
http://www.pc-aio.ru/2015/09/dostoinstva-i-nedostatki-wi-fi

Haceipos E.JI., rp. UT-816
Hayunsrii pykoBoautens: ponent kapeapst M TuMC Tapacos E.C.

OPI'AHM3AIINSA YYEBHOHN CETH e | HACTPOUKU CETEBOM
HH®PACTPYKTYPbI HA BA3E ONNEPALIMOHHOM CUCTEMBI WINDOWS SERVER

B nepByto ouepenp paboTHUKAM U CO3JaTeNIIM OPraHU30BaHHOW y4yeOHOW CeTH AJI HACTPOMKHU
ceTeBoil MH(pacTPyKTypbl HEOOXOAMMBI 3HAHHUS W HAaBBIKU B 00JacCTH HMHQPPACTPYKTYpPHI HACTPONKHU
onepannonnoii cucrembl ESXI m Windows, a Ttakxe 3HaHUS IS SKCIUTyaTalldd W HACTPOHKH
cepBepos. [1]

Peanuzamnus xots Obl HECKOJIBKUX pabOYMX MECT JJisi OpraHu3alliu CeTeBOM MHGPACTPYKTYpPhI
3aliMeT OYeHb MHOTO MaTepHaJbHBIX 3aTpaT, a Takke (QHU3NUecKux, PemmTh HaHHYIO Mpobiemy
MO3BOJIAT TEXHOJIOTHS BUPTYaJIU3aLIUH.

Jns peanmzanuu Heckonbkux paboumx mect Ha kKadeape UTuMC YpTUCU Cubl'YTU ectb
cepep HP DL380G6. Ero mMomHOCTH M pecypcoB XBaTaeT ISl OPraHU3allMd MHHHUMYM TISTH
BUPTYaJIbHBIX Y4Y€OHBIX CTEHIOB, KOTOPHIE MO3BOJSIIOT HACTPOUTH CETEBYI0 HH(PACTPYKTYpY C
IIOMOIIIBIO orepannonHoi cucremsr Windows. [2,3]

Bupryanusanus — 3TO TEXHOJOTHS CO3JaHUs MPEACTABICHUS HECKOJIBKUX KOMIBIOTEPOB HIIH
cepBepoB Ha 0a3e OJHOro (PHU3MUECKOTO KOMIBIOTEpa, CepBepa WM CEepPBEPHOTO KiacTtepa. JTa
¢u3uueckass MalIMHA HA3BIBAETCS XOCTOM; y HEE €CTh ONpeAelieHHas KOH(UTypauusi Mmporeccopa,
OTEepaTUBHON M JUCKOBOW MaMATU U T.1. PU3NUYECKUEe pecypchl ¢ MOMOIIBIO CHEIHATU3UPOBAHHOTO
[1O pacnpenensrorcss TakuM 00pa3oM, 4TOOBI Pa3BepHYTh HECKOJIBKO HE3aBHCHMBIX JIPyT OT Apyra
BUPTYaJIbHBIX MAIITUH.

[To cymecTBy, BupTyanu3amus — He 0ojiee 4eM HIUTIO3US MIPUCYTCTBUS HECKOIBKUX OTICIBHBIX
KOMIIBIOTEPOB, TO €CTh BUPTYaJbHBIX MalIMH, HA OJHOM M TOM ke (DU3MUECKOM 00OpYyIOBaHUH. A
CO3J1aeTCs ATa WILTIO3US IPU IOMOIIY TUTIEPBU30PA.

['unepBU30p — 3TO MporpamMma, KOTopasi ynpasisieT (U3NIECKUMH pecypcaMy BBIYUCIUTEIHLHON
MAIlMHBl M PAacHpeAessieT 3TH PEeCypChl MEXIy HECKOJIbKUMH Pa3IMYHBIMH OIEPauOHHBIMU
CUCTEMaMH, MTO3BOJISAS 3aIyCKATh UX OJHOBPEMEHHO. [4]

JlpyrumMu  ClIOBaMH, THUIIEPBU30p CO3MAET W3 OJHOTO (DU3WYECKOTO KOMIBIOTEpa HECKOJIBKO
KOMMIA, KIOHOB €ro ammapaTHbIX PEeCypCcoOB, M KaXKAbIi KJIOH BUJAEH CO CTOPOHBI MOJb30BATENs Kak
OTIENIbHOE YCTpOWcTBO. Ha Kakayro BUPTYaldbHYIO MalIMHY MOYKHO YCTaHOBUTH TOCTEBYIO
OTIEPALIMOHHYIO CUCTEMY T0JIb30BATENs, HE IPUBSI3AHHYIO K «XKeJIe3y» XOCTa.

['unepBuzop wuszonupyer 3amymeHHole OC apyr OT JApyra Tak, 4YTOObl KaxJaas W3 HHX
MOHOIOJIBHO HCIOJb30Bajia BbIIENEHHbIE el pecypchl. Ho mpu HEOOXOIUMOCTH THIIEPBU30P
MIO3BOJISIET OTEpAIlMOHKaM BHPTYAIbHBIX MAIllMH M B3aHMMOJCHCTBOBATh MEXKAY cCOOO0H. MexaHn3mMom
cBs3u Mexay OC moxer ObITh OOLIMI IOCTYyN K ONpeeNeHHbIM ¢aillaM U oOMeH JaHHBIMH I10
JIOKaJIbHOM CETH.

Taxkum 00pa3om, BMECTO OJHOTO KOMIIbIOTEpa Kak OyATO MOJy4YaeTcsi HECKOJIBKO, U KaXKAbIi U3
HUX pabortaer co cBouM I1O HezaBucuMO OT npyrux. OJHAKO B PEaIbHOCTH BOIUIOIICHUE KaKIOH
TaKOW BUPTYaJIbHOM MAIIMHBI — JIMIIb HAOOp (aiiioB B mamsTH Xxocta. Pasymeercs, eciy BBIKIIOYUTH
du3nveckuii cepBep — BCS WILTIO3US TYT JK€ HCYE3HET, IOTOMY YTO IIEpeCTaHeT paboTaTh THIIEPBH30D.

Cnucok mrepaTypsl:

1. OnepanuoHHas cucremMa ESXI [DneKTpOHHBIN pecypc]
https://www.vmware.com/ru/products/esxi-and-esx.html

2. TlonpobHoe omucaHue cepBepa [DaeKTpoHHBIH pecypc] OmnepanmonHas cucrema ESXI
[DnexTponHbIit pecypc] http://www.vsemcomp.ru/articles/242/

3. Cepsep JUIS CO3/IaHUSA ceTu[ DNEKTPOHHBIM pecypc]
https://shop.nag.ru/catalog/archive/09869.491316-421

4. Yro takoe VMWare [Onexrponnsii pecypc| https://introserv.eu/ru/blog/hosting/kakaya-
raznicza-mezhdu-vmware-vsphere-esxi-i-vcenter/

13


https://www.vmware.com/ru/products/esxi-and-esx.html
http://www.vsemcomp.ru/articles/242/
https://shop.nag.ru/catalog/archive/09869.491316-421
https://introserv.eu/ru/blog/hosting/kakaya-raznicza-mezhdu-vmware-vsphere-esxi-i-vcenter/
https://introserv.eu/ru/blog/hosting/kakaya-raznicza-mezhdu-vmware-vsphere-esxi-i-vcenter/

Huxutun A.C., rp. UT-816
Hayunsrii pykoBoautens: ponent kapeapst M TuMC Tapacos E.C.

OPTAHM3AILIMS 3AIIIUTHI BUPTYAJIbHOU CETHU C UCITIOJIb30BAHUEM
KOMIIVIEKCA IIM®POBAHUA «KOHTUHEHT»

Ha ceromusimnuii 1eHb, B TOCTOSIHHO Pa3BUBAIOIIEMCS COBPEMEHHOM OOIIECTBE BAXHOCTH H
LIEHHOCTh MH(OpManuu JUisi 4eloBeKa CYLIECTBEHHO Bo3pacTaeT. Hapsany c¢ sTtum Tak ke
CTPEMUTENIBHO YBEJINYMBAIOTCS M OOBEMBI IEpEAABacMbIX 10 CETH JaHHbIX. VIMEHHO Mo3TOMy, B
HACTOsIILleE BpPEMs, BECbMa OCTPO CTOMUT Ipo0OjieMa 3alluThl MEPCOHAIBHOW, KOPIOPAaTUBHOH U
rOCyJJapCTBEHHO BayKHOW MH(POPMALIUH.

Cucrema «Kontunent 4» xommnanuu Kon bezonmacnoctu mpencrasisier co0oil yHUBEpcaabHOE
ycrpoiictBo, coueratomiee VPN-nuito3z ¢ nopaepxkkoir anroputmoB I'OCT, mexcereBoil 3KpaH,
MapuIpyTHU3aTop, AETEKTOp aTak, MOAYJIU (QHIbTpaluu Tpaduka U KOHTPOJS CETEBBIX NPUIOKEHUHN
(DPI), a Taxe LEeHTp yIpaBICHHS.

MesxcereBoll SKkpaH — mepenoBas JIMHUS OOOPOHBI MEXAY BHEIIHHMMM Yrpo3aMu H
KOpIOpaTuBHOM ceTbto. OH JOJDKEH IMOCTOSHHO pa3BUBAThbCs, YTOOBI OTpa)kaTb HOBBIE YIPO3bl U
oOecrieunBaTh 0€30MaCHOCTh CIIOKHBIX M BHICOKOIIPOM3BOIUTENbHBIX HHPPACTPYKTYp. Boiaenstor Tpu
0OJBIIMX CLIEHApUS MCIOJIb30BAHUS MEKCETEBBIX JKPAHOB: IOTPAaHUYHBIM, BHYTPEHHUH U s
yacTHOro obsaka. OT THOrpaHMYHOTO MEKCETEBOro 3KpaHa TpedyeTcss o00ecneuuTh 3aluTy
B3aUMOJICCTBUSL ¢ MHTepHeTOM. DTO — TJaBHBIA CIEHAPUH, KOTOPBIM TMOACPKUBAIOT BCE
ycrpoiictBa «KoHTHHEHT 4». BHYTpeHHMI MEXCETEBOM 3KpaH CErMEHTHUPYET KOPIIOPAaTUBHYIO CETh.
BupTyanbHbiii MeXceTeBOH JKpaH OOECleYrBaeT MHKPOCETMEHTAIMI0 CETH YacTHOrO oOJaka
«KonTtuneHT 4» coBmecTHO ¢ VGate 4 3akpbIBaeT Bce 3TU clieHapuu. Takum oOpa3oM, obecriednBaeTcs
KOMIIJIEKCHOE PEIICHHE BCEX MPOOIJIEM, CBSI3aHHBIX C CETEBOW 0€30MaCHOCTHIO.[3]

KoHTrHeHT 4 BO3MOKEH TOJBKO B allapaTHOM BapuaHTe ucnoiHeHus. Ho Ha odunuambHOM
caiite Koga 6e30macHOCTH €CTh TECTOBBIN CTEH ¢ BUPTYaIbHBIMU MAaIIMHAMU KOMILIEKCA.

BupryanbhHas mammza (BM, VM) — 3to BuptyanbHas cpena, paboTaroiias Kak HACTOSIIUIT
KOMIIBIOTEp, HO BHYTPH ApPyroro kommbioTepa. Eciin BblpakaTbes Mpolle, TO 3TO NPUIIOKEHHE,
KOTOpOE€ HUMHUTHPYET KOMIBIOTED C IIOJHOLEHHOW ONEpPallMOHHOM CHCTEMOM H amnmnapaTHbIM
obOecnieueHreM. OHa 3amycKaeTcsi Ha M30JMPOBAHHOM pa3fiesie KECTKOro JMCKA, YCTAaHOBJIEHHOTO B
KOMITbIOTEPE-XOCTE (TaK Ha3bIBAIOT CUCTEMBI, B PAMKaxX KOTOPHIX 3amyckatoT BM).[4]

Ha cerogusmuuii nens Kox Ge3omacHOCTH SIBASIETCS OJHUM W3 JUAEpoB oTeuecTBeHHOro UT
pBIHKA. Y KOMIIAHMM €CTh PEIICHUs JJIS 3alUThl CeTeBON 0E30MacHOCTH (3aluTa BeO-IPUIIOKEHUH,
cucreMa oOHapyxeHusi BTopkeHUH, co3ganue VPN-cereit, UTM), 3amutbl BUPTyaJIbHBIX CpEI,
3alIUThl KOHEYHBIX CTAHLMH, 3alluTa MOOWIBHBIX YCTPOMCTB M 3alUTa 3JIEKTPOHHOIO
JIOKyMEHT0000poTa.[2]

Komnanus «Kopx besonmacHoctn» corpyanundaer ¢ YpTUCU CuGl'YTU u mpenocraBiser
BUPTyaJbHbIE CTEH[bl, KOTOpbIE TIO3BOJSIOT M3YyUUTh IMIMPOKUM JHAMa3oH YCIAyr MO 3alluTe
uHpopmanuu ceredl. Ot cTeHabl No3BoJAT crylaeHTaM YpTUCU Cubl'YTU u3yunth OCHOBHBIE
METO/IbI 3alIUThI CETEH OT HECAHKIITMOHUPOBAHHOTO JI0CTYIIA.

Cnucok mrepaTypsl:

| BupryanpHas MamMHa W 3a4€M OHA Hy)KHA. [OJIeKTpOHHBIN pecypc|: Pexxum nocryna:
https://timeweb.com/ru/community/articles/chto-takoe-virtualnaya-mashina

2 Koutunent 4 o0030p. [DnektpoHHbld pecypc]: Pexum gmoctyma: https://www.anti-
malware.ru/reviews/kontinent-4

3 KonTunenT 4. [DneKTpOHHBIN pecypc]: Pexum J0CTyIa:
https://habr.com/ru/company/tssolution/blog/555244/

4 BupryanbHble MamuHbl. Kak co3gaTh KOMIBIOTEP B KOMIIBIOTEpPE. [DIEKTPOHHBIM pecypc]:
Pexxum  goctyma:  https://club.dns-shop.ru/blog/t-328-prilojeniya/37837-virtualnyie-mashinyi-kak-
sdelat-komputer-v-komputere/
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Oxkortuuk A.Jl., rp. UT-816
Hayunsrii pykoBoautens: ponent kapeapst M TuMC Tapacos E.C.

OBECIIEYEHUE HTH®OPMAIIMOHHOM BE3OIMMACHOCTH B BUPTYAJIbHON
CPEJE C UCITIOJIb30BAHUEM ITPOI'PAMMHOI'O KOMIIVIEKCA VGATE

Ha ceronnsmnuii 1eHp 6onblas 4acTh HH(GOPMALMU YXKe IepeaeTcsl HOCPEACTBOM LU(POBBIX
TEXHOJIOTUH, B CBA3M C 4Ye€M BO3pacTaeT NOTpPeOHOCTh B OOecredeHWH Oe30MacHOi mepenadn |
xpaHeHMH uHpopManuu. JlaHHy!0 NOTpeOHOCTh oOIiecTBa 0053aTENBbHO JOJKHBI YIOBIETBOPATH
MOJIOJIbIE CTICLUAIIUCTHI, IPOXOSIINE 00YUEeHHUE 110 MPOrpaMMaM BBICIIIETO 0Opa30BaHUs.

Kon Oe3zomacHOCTH — €QMHCTBEHHas KOMIIAHUS Ha POCCUMCKOM pBIHKE, KOTOpas MOXET ¢
MOMOIIIBI0 COOCTBEHHBIX IMPOAYKTOB O0ECHEUUTh MOJIHYIO 3amuty OazoBoir UT-unbpacTpyKTypsl:
KOHEUHBIX CTAaHLUI M CepBEpOB, IEpUMETpPa CETH, COBPEMEHHBIX BHUPTYAIbHBIX HH(QPACTPYKTYp U
MOOWJIBHBIX YCTpOWcTB. JlaHHas opraHu3amusi INpenocTaBiIsieT y4deOHble MaTepHajbl 10 CBOUM
IPOAYKTaM M OKa3blBaeT MH(POPMALMOHHYIO MNOJAEP)KKY Y4EeOHBIM OpraHu3alUsM, B TOM YHUCIIE
YpTUCHU Cubl'YTU.

B cocraBe u3BeCTHBIX yrpo3 0€30IaCHOCTH B BUPTYaJbHBIX CpellaX, IOMHUMO TpPaAUIIMOHHBIX
(HapymieHue pabOTHI ammapaTHBIX KOMIIOHEHTOB OOOPYJOBaHUS, YIPO3bl XOCTOBOW CHCTEME,
HapylleHHe CETeBbIX KOMMYHHUKaluii, BHexpeHue BpenoHocHoro [IO), cymiectByer psan
crieruduyeckux [1]:

Vrpo3sl cucremHomy IO  Bupryanuzanuu (TUIEPBHU30PY): HEKOPpPEKTHAas HACTpOWKa
napameTpoB Oe3omacHocTd, ommOku B padore 1O, cereBble arakum Ha rumnepBu3op wim BM u3
BHYTPEHHEH WM BHEIIHEH CEeTH, a Takke u3 apyroi BM;

VYrpo3sl cetu pazmenieHus: o0pazoB BM: HecaHKIIMOHMpPOBaHHOE KomMpoBaHue oOpa3oB BM c
JAHHBIMH, Kpa)ka WM YHUYTOKEHNUE HOCUTENIEH JaHHBIX CETU XPaHEHUS.

Yrpo3sl UT-undpactpykrype, peaqn3oBaHHONH B BUPTYaJbHOW Cpele: pa3BepTHIBAHHE ILIOXO
3anMieHHbIX BM, pasmenenre nHGOpMaluu ¢ pa3HbIM yYpOBHEM KOH(HUIECHIIMAIbHOCTH HA €IUHON
amnmnapaTHoOU miatdopme, HECAaHKIIMOHUPOBAHHOE MOJKI0oUeHne K BM u HapylieHue ee HOpMallbHOU
paboThl, mepexsBaT JaHHBIX BM B mpolecce ux Murpauuu, cereBble ataku Mexay BM, BupycHoe
3apaxenue BM.

YTrpo3a HEKOHTPOJIIMPYEMOT'O POCTA YKCIIA BUPTYaIbHBIX MAIIUH

Yrpo3sl mepexBara YNpaBICHUs CPEION BUPTYyaIU3alMM: HECAHKIMOHMPOBAHHBIA JIOCTYN K
KOHconM ynpasieHus BU, x HacTpoiikam BHUPTyalbHBIX MalIMH WM K HHTepdelcy cucrembl
yIIpaBJICHUS.

OTaenpHBIM MYHKTOM CTOUT OTMETHTH YIpo3y YT€YKHM [EPCOHAIBHBIX JIaHHBIX U
HEOOXOAMMOCTh KOHTPOJISL IOCTYIA K HUM B COOTBETCTBHH C JICHCTBYIOIIMM 3aKOHOJATEIBCTBOM [2].
Vcnonb30BaHuEe CUCTEM U CPEACTB BUPTyaIM3allMU BJIEYET 3a COOON HEOOXOIUMOCTh MPUMEHEHUS
COOTBETCTBYIOIIUX IPOrpaMMHBIX CPEICTB O obOecreyeHr0 HMH(GOPMAIMOHHON OE30MacHOCTH BO
BCEX pa3BEpPHYTHIX B BHUPTYAIbHBIX HH(PACTPYKTypaxX aBTOMAaTU3MPOBAHHBIX HH(POPMALMOHHBIX
ceTen.

Crnrcok UCHOIb30BaHHOM JTUTEPATYPHI:
1. Mamok, A.A. adopmarmonHas 0€30MacHOCTh: KOHILIENTYaJbHbIE U METOJOJOTHYECKUE
OCHOBBI 3aIIUThl UHpopmanuu / A.A. Mamtok.
2. Kowmnanusa "Kon besomacHoctu". OCHOBBI NMPUMEHEHUSI CPECTBA 3aAIUTHI BUPTYAIbHBIX
uHppacTpykTyp VGate3. Metoamueckoe mocodue
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Ceiporsito /[.B., rp. UT-816
Hayunslit pykoBoautens: goueHt kadpeapst M TuMC byasuinuna H.B.

COBPEMEHHBIE ITPOTOKOJIBI CBA3U MEHAIOT TAPU®BI OITIEPATOPOB

Yenyru moOuibHOU cBsisu B Poccun Bcerna ObUIM COCTaBHBIMHM B BUJE IMaKeTa Pa3IMYHBIX
00s13aTeIbHBIX OIIIMM, 3apaHee PACCUMTAHHBIX OMNEPATOPOM IO OMpeAes€éHHONM cTouMocTu. Cmc-
COOOIlIeHUs], MUHYThl 3BOHKOB UM TMakKeT MHTepHEeT-Tpaduka. IMEHHO TaKMMH MbI MPHUBBIKIA BUAETH
YCIIOBHS OKa3aHHs yciyr cBs3u. Kak mpaBuiio, IOJHOCTBIO OTKAa3aThCs OT YEro-TO HEJb3sA. A eciH
MOKHO — 0OIlas IeHa H3MEHUTCS He3HauuTenbHO. Eciu ke makeT 3aKOHYUTCS — NpUIETCS
JIOTUIATUTh 32 UCIOJIB30BaHKE HOBOTO MakeTa. Jloporo u Ha orpaHHYEHHBIH 110 BpeMeHH CpoK. IMeHHo
Ha HEHUCIIOIb30BAHHBIX BOBMOKHOCTSX U JEPIKUTCS PHIHOK.

Hamm omepatopbl 3KCIEPUMEHTHPOBAIU C PAa3TUYHBIMUA BapHALMSAMHU OKa3aHHUA yciuyr. B
YaCTHOCTH, Mapy JIeT Ha3aj mpearai «0e3TMMUTHBIe» Tapudbl, T MakeT Tpaduka OblT YCIOBHO-
0E3IMMUTHBIM: Mocie HekoToporo oobéma B 100-200 I'6 cKOpoCTh COEAMHEHUS K HEKOTOPHIM
pecypcam orpaHnuuuBaiach. O4eBHIHO, TaKas MOJIUTHKA OKa3zajach yObITOuHOU. [loaTOMY Ha naHHBIM
MOMEHT «Oe3TMMHTHBIC» Tapu(bl WIM HEJOCTYIHBI, WM HWMEIOT 3HAYUTEIHBHO 3aBBIIICHHYIO
CTOUMOCTb.

Kak ampTepHaTHBY oOmepaTropbl NpeAaraioT MOJAKIYATh OTACIbHbIC OC3TUMHTHBIC OTIIHH:
COLIMATIbHBIE CETH, BHUACOCEPBHUCH], MY3bIKAIbHBIC TMPUIOKEHHs, HaBuUrauus u apyroe. Ha
BKIIIOYCHHBIE B CIUCOK OINIUU TPHUIOKEHHUS H BeO-cepBHCH TpaduK JCHCTBUTEIBHO HE
OTPaHUYMBACTCS JaXKe IO OKOHYAHUIO OCHOBHOTO MMAaKETa YCIIYT.

OpHaKko WCHOJNB30BaTh BECh MOTEHIMAN TAaKOTO IMakeTa (U3MYEeCKH HEBO3MOKHO. Ha sTom
orepaTop, 0€3yCIOBHO, MOJIY4YaeT BbITOAY.

CoBpeMeHHBIE TPOTOKOJIBI NIepeaayrl HH()OPMAIUH MPEICTABISAIOT YTPO3y JTAaHHOMY «PEKHMY»
npenocrasnenuss yciayr. DoT u DoH mudpyror obpamenus k DNS-cepBepam, Mernas omepatopy
BUJETH aJIpeca pecypcoB, KoTopsie nocemaeT adoneHT. Takue texHonoruu kak QUIC mmm MTProto
MOTYT MOAMEHSTh aJpec Ha3HAYCHHsI B 3aT0JIOBKE MaKeTa Ha J1t000il Ipyrou.

VIMeHHO ToT/ja MOSIBIIIETCS] TEXHUYECKast BO3MOYKHOCTh HCIIOJIb30BaTh OE3IMMUTHBIEC CEPBUCHI HA
Jro0ble 1eNTM B HEOTpaHUYEHHOM 00bEéMe. B Omkaiiiime HeCKOJIbKO JIeT UHIYCTpUs NPel0CTaBICHUS
yCIYyT MOOWJIBHOHN CBSI3M MOXKET TOJHOCTBIO M3MEHHTHCA. B mporecce mepexona omeparopbl MOTYT
KaK MOTepIeTh MACHITa0HbIE YOBITKH, TaK U MPUYMHUTH MHOTUM II0JIb30BaTeNsIM HEYJ00CTBa B BUJE
OTPaHUYEHUS] CKOPOCTH UCIIOIH30BAHNUS IPUBBIYHBIX CEPBHUCOB.

JIureparypa:
1. «QUICy», Cloudflare Inc. — Pesxum moctyma: https://cloudflare-quic.com

2. «Ilepeeiii B wMmupe pe3onBep DNS-over-QUIC», AdGuard. Pexum mocryna:
https://adguard.com/ru/blog/dns-over-quic.html
3. «MTProto Mobile Protocol», Telegram. Pexxum noctyna: https://core.telegram.org/mtproto
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dactos J[.A., rp. UT-816
Hayunsrii pykoBoautens: ponent kapeapst M TuMC Tapacos E.C.

HACTPOMKA CETEBON NH®PACTPYKTYPHI HA FA3E OIIEPALIMIOHHON
CUCTEMBI 10S CISCO B COOTBETCTBUU CO CTAHIAPTAMM WORLDSKILLS

CeTeBOl M CHUCTEMHBI aJIMUHUCTPATOP HPEIOCTABISAET YCIYyrd B 001acTH MH(OPMAIIMOHHBIX
TEXHOJIOTUH JIJIsl TIPEANPHUIATANA W OpraHu3aluii B KOMMEPYECKOM M TOCYJapCTBEHHOM cekTopax. B
CBSI3U C OBICTPHIM DPAa3BUTHEM JaHHOW OO0JACTH PACTyT TpeOOBaHHMS K aJIMUHHUCTPATOpPY, a TaKKe
UCTIOJIB3yEMOMY 000PYI0BaHHIO.

B YpTUCU Cubl'YTU paspopaunBaercs miomniaaka WorldSkills, nensio xotopoii siBisieTcst
MOBBIIICHHUE CTaTyCca U CTAaHAapTOB IpodeccruoHabHON moAroToBKU cTyaeHToB YpTUCHU Cubl'YTH.

Csoeii muccuert WorldSkills na3piBaeT npuBieueHre BHUMaHUSI K PaboO4YuM IHpodeccHsiM |
CO3JIaHUE YCIIOBHUH /ISl Pa3BUTHUS BRICOKHX POQECCHOHATBHBIX cTaHAapTOB. OTHUM U3 pean3yeMbIX
monynei sBisercst «llyckoHanmaaka TeIEeKOMMYHUKALMOHHOTO OOOpYIOBaHMS», BBIIOJHEHUE
KOTOPOTO MPOBOIUTCS Ha 000pynoBanuu kommanuu Cisco.

Kommnanus CiSCO — numep 1O NPOM3BOJACTBY  HAASKHOTO, (DYHKIMOHAIBHOIO |
BBICOKOIIPOU3BOIUTEIHLHOTO CETEBOI0 00OpPYIOBaHUs, MO3TOMY MpoekTupoBanue cereir CiSCO wim
HacTpoiika obopymoBanus CiSCO — 310 HanboJee BOCTPEOOBAHHbBIC YCIYTH B 00JaCTH COBPEMEHHBIX
TeJIEeKOMMYHUKalui [1].

CereBas uH(ppacTpyKTypa SBISICTCS OCHOBON (PYHKITMOHUPOBAHUS WH(POPMAITMOHHBIX CUCTEM U
CEPBUCOB HA KOHKPETHOM INPEANIPHUSITHH.

OHa BKJIIOYAeT:

1. TIporpammHOe oOecrieYeHre 1 anmapaTHbIC CPEICTBa;

2. MapuipyTi3aTopbl, KOMMYTaTOPbI, KOHBEPTEPHI HHTEP(EHCOB.

3. PaGouue craHIMK CEPBEPBI, IPUHTEPHI, KOIMPBI U CKAHEPHI.

be3  BbIIIENIEPEUYHCICHHON  COBOKYITHOCTH  KOMIIOHEHTOB ~ HEBO3MOXHO  IOJB30BAThCS
Tee(DOHHOM CBSI3bI0, BUICOKOH(EPEHIICBSI3bIO, OCYIIECTBIATH OOMEH JaHHBIMH W BBITIOJHATH
MHOECTBO JIPYTUX MPOLECCOB.

Oo6opynosanue CiSCO M03BOJISIET 00CCIICUUTD:

- mactpoiiky WIi-Fi nHa ©0a3e CiSCO: mocTpoeHHE pelleHdsT Ha 0a3e COBPEMEHHBIX
BBICOKOITPOM3BOIUTENBHBIX Touek poctyma Cisco Aironet. Beicokas macmTabupyeMOCTh pelieHHi
MO3BOJISIET B OyAyIIEeM YBEIHMUUBATH MTOKPHITHE TUTOMAIN 0e3 OOJIbIINX MaTepHAIbHBIX 3aTpar.

- HacTpoiiky IP-tenedonnn Cisco: mocrpoenne ohucHol TeneoHnn, B TOM YUCiIe 00beANHECHHE
MHOECTBa TEPPUTOPHUATBHO pacIpeesieHHBIX 0(hUCOB B €AMHYIO CeTh. Pemenus crposTcs Ha Oase
Cisco Call Manager Express (mo 350 moms3oBareneii), Cisco Business Edition (mo 6000), Cisco Call
Manager (o 30TbIc TOIB30BATENEH, KIacTepUu3aIus

- Hactpoiiky Firewall Cisco, IPS Cisco - obecnieueHne 0€30MacHOCTH MEPUMETPaA CETH OHO U3
Han0oJiee BAKHBIX MOMEHTOB, Ha KOTOPBIE CIIEIOBAIIO OBl 0OpPAaTUTh BHUMAaHHE.

- Hactpoiiky VPN cereii ClIsco - oObeauHeHue ceTell TEpPUTOPUANBHO pPACHpeeeHHBIX
0¢HUCOB, KOTOpOE MO3BOJNIUT ObICTpee U A((PEKTUBHEE MOIH30BATHCS pecypcaMH KOMIIaHUM. Takxke,
HNOJKJIIOUYEHUE YJACHHBIX COTPYIHUKOB K O(PHCHOM CETH MO3BOJUT HCIIOJIB30BaTh OOIIUE PECYpPCHI,
rie Obl He HAXOAWICS YIAJICHHBIA COTPYIHUK [2].

- HaCTpoOiiKa MOHHTOpPHHIA CETH - UCHonb3ys nporpammbl Cisco Prime infrastructure, Netflow
Analyzer, Solar Wind cucTeMHbIil aIMHUHHCTPATOP CMOXET BCErga IMOJYYHTh OOBEKTHBHYIO
UHPOpPMALIMI0O O CEeTH, BHECTH HEOOXOIMMbIE W3MEHEHHs, ONEepaTMBHO CpearupoBarh Ha
HEWCIIPaBHOCTH [3].

Crniucok auTeparyphl:

1. Cisco, Odunmansusiii caiitr Cisco Systems, 2013 http://www.cisco.com/

2. JlennBana KondurypupoBanue mapuipytusaropos Cisco / JleunBaun, Annas. - M.: BusbsimMc;
Wz nanue 2-¢, 2001. - 368 C.

3. Tonn Jlemmn, KeBun Xeiin3. - Hacrpoiika kommyrtatopos Cisco. - M3narenscto "JIOPU",
2002 ron.

17


https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%81%D1%81%D0%B8%D1%8F_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8

Taupos B.P., rp. TE-016
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AMINVIMTY IHASA MOAYJALINUA B CUCTEMAX CBA3HU

Monynsiiiist - 3TO TPOIECC, MOCPEACTBOM KOTOPOTO CHMBOJBI COOOIICHUH WIIM KaHAJIbHBIC
CUMBOJIBI (€CIIM UCTOIb3yeTCs KaHAIbHOE KOJMPOBAaHKE) PEOOPa3yl0TCs B CUTHANbBI, COBMECTHMBIE C
TpeOOBaHUSIMU, HAJaraeMbIMU KaHAJIOM TNIepeiaun JaHHBIX. [1]

B TexHuke aMIUIUTYAHYIO0 MOIYJISIIUIO MPUMEHSIOT AJIs epeadynd HHPOpMAIMU Ha pacCTOSHUE
OOBIYHO C TOMOIIBI0 JJICKTPOMATHUTHBIX BOJIH paauo- ©u onTtudeckoro CyTh aMIUIATYIHOM
MOJIYJILIMU - TIEPEHOC HU3KOYACTOTHOTO CHEKTpa MOAYJIUpYIomero (MHGOPMalMOHHOIO) CUTHAJA B
BBICOKOYACTOTHYIO 00JIaCTh, XapaKTePHYIO JJIsi CIIEKTPa UCXOAHBIX (HECYIIMX JYHEPTHUI0) KOoleOaHUM.
CriekTpaibHbIH COCTAB CUTHAJIOB C aMIUTUTYHONW MOIyJIALIMENH MOKET ObITh TOBOJIBHO CIIOKHBIM. Tak,
B CJIy4ae HECHMHYCOWJAIBHOW Orubaromieil mo o0e CTOPOHBI OT CHEKTPAIBLHON IWUHUHM HeCcylen
YaCTOTHI wBO3HHMKAIOT IIOJIOCHI CIIEKTPAIbHBIX KOMIIOHEHT T. H. OOKOBBIX YacToT & + Kk =1.2. ) e -
94acTOTa MEPBOM TAPMOHHKHU CIIEKTpa WHPOPMAIIMOHHOTO CHUTHANA. Ecimu crekTp OOKOBBIX YacTOT
CUMMETPUYEH OTHOCHUTEIbHO w, TO AaMIUIUTYJHAs MOJIYJSALMS Ha3bIBACTCsl JIMHEHHOW, eciu
HECHMMETPHUYEH, TO HAa3bIBACTCSI HEIMHEWHOM. [3]

B kawectBe Hecymero MoOryT OBITh HCHONB30BaHbl KOJeOaHUS pa3Iu4HON  (popMbl
(IpSAMOYTONIbHBIE, TPEYTOJbHBIE U T.J.), OJHAKO 4Yallle BCEr0 MPUMEHSIOTCA TapMOHUYECKHUE
KosnebaHusi. B 3aBUCHMMOCTH OT TOro, KakoW M3 IMapamMeTpOB HECYIIEro KOJeOaHWs W3MEHSETCs,
Pa3IUYAIOT BT MOYJISAIAN (AMIUTATYIHAS, 9aCTOTHAs, (ha3oBas U Jp.)

Haubonee mnpocTeiM U, CleIOBAaTEeNbHO, CaMbIM pPACHpPOCTPAHEHHBIM, CUYMTAETCS MPUHIIUIL
aMIUIMTYAHOH Moxyisauuu (i AM). Ero npuHOMI 3akiroyaeTcst B CIEQYIOIIEM: aMIUIUTYia
HANpsDKEHUs, BbIpaOaThIBAEMOrO  ONpEACNEHHBIM  T€HEpPaTopoM, HM3MEHSETCS IO  3aKOHY
MOAYJTUPYIOIIETO CHUTHaNA. MOIyIupyomuid CUTHAI TMPEJICTaBI€H CYMMOM  MOCTOSIHHOM
cocTaBsifOlIed Uy U NEpBOM TAPMOHUKH C KPYTOBOM 4acTOTOM () aMIUIUTYI0M Uy

B cucremax ¢ ammmryaHoit moxyssinue (AM) Monynupyromias BOJHA U3MEHSET aMIUIUTYAY
BBICOKOYACTOTHOW HECYIell BOJHBI. AHAJINM3 YaCTOT HAa BBIXOJIE MOKA3bIBAECT MPUCYTCTBUE HE TOJBKO
BXOJHBIX yacToT FC u FM, HO Takke ux cymmy u pazHocts: FC + Fm u Fc - Fm. Eciiu mogynupytomias
BOJIHA SIBJISIETCSI KOMIUIEKCHOM, KaK HAallpUMEpP CUTHAJI PeUd, KOTOPBIM COCTOUT M3 MHOKECTBA YaCTOT,
TO CyMMBI U Pa3HOCTH Pa3IUYHBIX YACTOT 3aMyT JBE€ IOJIOCHI, OJHA HUXKE, APyTas BbIINIC HECYIIeh
qacTOThl. WX Ha3bIBalOT BepxHEW M HIDKHEH OOKOBBHIMH.  BepxHssi monoca SBISETCS KOMHEH
M3HAYaJIbHOTO Pa3rOBOPHOTO CUTHAJIA, TOJIBKO CIBUHYTOT'O HA 4acToTy FC.

Cucrema ¢ AM, kotopas nepenaer ob6e OOKOBBIX M HECYIIYyIO, M3BECTHA, KaK JBYXIOJOCHAs
cucrema (DSB - doublesidebaud). Hecymas He HeceT HUKaKO#t MoJIe3HOI HHMOPMAITUH U MOXKET OBbITh
yOpaHa, HO ¢ Hecymiel uinn 6e3, mojoca curana DSB BaBoe Gosnbliiie monockl M3HAYAIBHOTO CUTHATIA.
Jnst cy>)KeHHsl TOJIOCHI BO3MOJKHO BBITECHEHHWE HE TOJBKO HECYIel, HO U OJHOU M3 OOKOBBIX, TakK
KaK OHU HeCcyT OAHYy MHOpMaIuioo. ITOT BUJ pabOThl M3BECTEH, KaK OJHOMOJIOCHAS MOAYJISIHS C
noaasnenHo Hecymiei (SSB-SC — SingleSideBandSuppressedCarrier). [2]

Criucok nureparypsi:
1. Cxusap, bepuapa. Ludposas cBs3b. TeopeTrnueckue OCHOBBI U MIPAKTUYECKOE TPUMEHEHHE. 2-
e m3aanue.: [lep. ¢ anrn. -M.: U3gatensckuii nom "Bunbsmc", 2003.
2. Cankr-IletepOyprckuil  ToCyJapCTBEHHBIM  YHUBEPCUTET TpaXJaHCKOW aBHALUM —
«ABHAIMOHHAs 3JIEKTPOCBS3bY», Kypc Jekuuid// nexuus Nell
3.2000-2015, POO "Mup Hayku u Kynetypsr". ISSN 1684-9876
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ITPOEKTUPOBAHUE ®NJIBTPA HU/KHUX YACTOT

Q@WIbTP B EKTPOHUKE — YCTPOMCTBO AJISl BBIIEICHMS KEJIATENbHBIX KOMIIOHEHTOB CIIEKTpa
JIEKTPUUECKOr0 CUTHANIA U/WIIU MOAABICHUS HEXKEIAaTeIbHbIX.

JlnarnazoH 4acToT, KOTOPBIN MPOMYyCKaeT (GUIbTpP, HA3bIBAETCS MOJIOCOM MPOITyCKaHUs, AUANa30H
4acTOT B KOTOPOM CHUTHAJl 3aJCPXKUBAETCS, HA3bIBACTCSA IIOJOCOM 3alepKKH. ['paHMYHas 4acToTa,
pasensomas MoJI0Ccy NPOIMYCKaHUs U MOJIOCY 3a/IePXKKHU, Ha3bIBACTCS YaCTOTOM cpe3a GuiIbTpa.

[Tpunuun neficTBus GUIBTPOB — pa3IyHOE CONPOTHBIIEHUE PEAKTHUBHBIX JEMEHTAX IPU Pa3HbIX
4acToTax

QOWIBTPEl NPUMEHSIOT B PAagUOCBS3HU, MU BBIACICHUS HYXXHOIO CHTHAJIa, HCIOJIb3YHOTCS B
CUJIOBBIX 3JIEKTPUUYECKUX LETSIX IS TalleHHUs TIOMEX U IS CIUIaKUBAHUS, B aKyCTHKE U1 BBIJCIICHUS
rapMOHUK CUTHAJIOB M MOCJIEAYIOUIEM MX YCUJIEHUH U ociabieHuto. K nmpumepy ocnabieHue nomex u
YCHJIEHHUE TI0JIE3HOT0 CUTHAJIA.

QOWIBTPBI Pa3IUYaIOT I10:

-c1toco0y BBIACTICHHUS CUTHANA

OunpTp HUOKHUX yacToT, [losnoco-nponyckatomuii ¢punstp, [lonoco-3aaepxxuBatomuii GuibTp,
®unbTp BepxHux yactor

-110 BUAY UCIOJIb3YEMBIX 2JIEMEHTOB

AxTtusnsie, ITaccuBHEIe

['paHu1LIbl 0JI0C IPOIYCKaHUs (B, ®WH) OMPEALIIAIOTCS 0 YaCTOTaM, Ha KOTOPbIX KO3 uuueHT
yemnenns Ko ymensmaercs B V20,7 pas.

N36upaTenbHOCTh — Mepa, XapaKTepU3yolasi CocOOHOCTh (HUIbTpa pa3fesaTh JBE I'PYIIIbI
Kosiebanuii ¢ Onm3kuMu yactoramu. OHa ompeaenseTcs KpyTH3HOH crmaga koddduuumenra nepenaun
K(w) Ha mepexoJHOM ydacTKe OT IMOJIOCHI MPOITyCKaHUs K Imosioce nojaBieHus. OObIYHO KpyTHU3HA
crajia oleHUBaeTcs B lorapupmudeckux eanuunax, J16/oxr: A=20Lg(K(w2)/K(wl)), rae ®2=2w1.

Yem Oonee uHepaBHOMepHb AUX u ®UX ¢uubtpa Ha pabodem yyacTke, TeM Ooyiee CHUIBHO
ucKaxxaeTcst popma oTGUIBTPOBAHHOTO CUTHATIA.

Crnrcok UCoab3yeMON JIUTEpaTyphbl

1. I'. Xan3zen «CrnpaBo4Huk 1o pacuety puiabtpo» Mocksa 1974 «CoBeTckoe paano», NepeBos
¢ anrnuiickoro B.A. Crapoctuna, moj penakiueit A.E. 3nameHckoro.
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CEKIIUA MHOTOKAHAJTbHOH JIEKTPOCBA3H

Ao6koB M.B., rp. UT-016
Hayunsrit pykoBoautens: goneHt kapeapst MOC Kycaiikun /[.B

SMART-AHTEHHBbI

Llenbto maHHOM paboOTHI SBISIETCS PACCMOTPEHHE TEXHOJOTMU Smart aHTEHH M aKTyaJbHOCTH
9TOU CUCTEMBI Ha CETOMHSAIIHUN NEHb.

[Ipu paccMOTpeHUM TEXHOJOTUN YMHBIX aHTEHH, CTOUT YHNOMSHYTh O TaKOW CHUCTEME Kak
CDMA. Oco0eHHOCTh pabOTBl JaHHOM CHCTEMBI OCHOBaHAa HA NPUCBAaUBAaHUM a0OHEHTY
WHAMBUAYAIBHOTO KO/, BCIEACTBUE YEro BCS MOcTynaromas uHpopmanus k aDOHEHTY KOAUPYETCS.
Uucno Takux KOAOB Ha 0a30BOM CTAHIIMHM OTPAHUYCHO, MOATOMY HAKJIAJBIBAIOTCS OTPAHUYCHHSI T10
CKOPOCTH TE€pe/layl TaHHBIX U eMKOCTH cHUcTeMbl. Vcnonap30BaHue cMapT aHTEHH MO3BOJISET PEIIUTh
JTAHHYIO MPOoOIeMy.

Smart anTeHHbI — DTO BUJ CEKTOPHBIX aHTEHH, KOTOPbIE HCIONb3YIO ISl Mepe/ladyl CUTHAJA JI0
0azoBoii ctanmuu. OCOOEHHOCTh YMHBIX AaHTCHH 3aKJIFOYAeTCs B TOM, YTO HM3-3a OCOOCHHOCTEH B
CTPOCHHHM AaHTEHHOM pEeHIeTKH OHU MOTYT H3MEHATh JAuWarpaMMy HAalpaBiICHHOCTH BCIEN 3a
aOOHEHTOM.

Switched anTenHbl: OCOOCHHOCTh HeHCTBUSA Switched aHTEHH COCTOMT B TOM, 4YTO, aHTCHHA,
MPUHUMACT PEIICHUE KAacaTeIbHO TOr0, KAKOW CUTHAJ CTaHEeT JOCTYIICH, B TIO0O MOMEHT BpeMeHHu. B
CBOIO odepenb, Adaptive array: 1aHHbIE aHTEHHBIC PEIIETKH MO3BOJISIIOT aHTEHHE COCPEAOTOUUTH JIyd
B JTIOOOM HY>KHOM HAIIPaBJICHUHU, TIPU STOM OOHYJISISI MEIIAFOIINE CUTHAIBI.

MIMO 510 cucremMa KOTOpas MOCPEACTBOM MPOCTPAHCTBEHHO-BPEMEHHOTO KOAMPOBAHMUS,
YBEJIMYUBACT TIOJIOCY TPONYCKAaHWs, TaK KaKk WJAET pa3jciieHUuE JaHHBIX Ha HECKOJbKO aHTCHHBIX
peIIeToK

JlocTOMHCTBA: CIIOIB30BAaHUE Smart aHTEHH IO3BOJIICT HCIIOJIB30BATh TAaKOE KE MHOMXKECTBO
KOZIOB B K&XKJIOM JIyue, Kak U BO BCel coTe 0e3 MCMOIb30BaHUS 3TUX aHTEHH; MCIOJIb30BaHHE Smart
AHTCHH IIOMOTAeT YMCHBIIUTh W3IYy4aeMyl MOIIMHOCTh OT 0a30BOM CTaHIMH; YIIyYIIAIOTCS
xapakrtepuctuku “QoS” (Ilpuoputusanus tpapuka).

HenocraTku: BBICOKast CTOMMOCTH, CIIO)KHOCTh TIOCTPOSHHS, BBICOKAs 3aBUCHUMOCTH OT
napaMeTpoB BHEIITHEH CpeIbl.

Ha nanHBII MOMEHT MAYT akTHUBHBIE pa0OOTHI MO CO3JAHHUIO Smart aHTEHH JJIsl ceTel COTOBOM
cBs3u. HeoOXxoammocTs B MOJOOHBIX paboTax OOyCIOBJIEHA TEM, YTO B COBPEMEHHBIX Merarojucax
pacTeT IUIOTHOCTh 4HCIa a0OHEHTOB, a TaK)Ke YBEIWMYCHHEM Tpaduka W HEPABHOMEPHOCTHIO
pacnpezeneHus abOHEHTOB U TpaduKa B TEUCHUE JTHA.

B xome Moero gokmana s pacckazai 00 0COOEHHOCTSIX YMHBIX aHTEHH U 00 HEOOXOJIMMOCTH UX
BHEJIpEHUs B YCIYrH cBsi3u. BwiBoa: BHenmpenwe cucteM YMHBIX aHTEHH HEOOXOAMMO B CBSI3U C
BBICOKOW TUIOTHOCTBIO 4YHCIIa a0OHEHTOB B COBPEMECHHBIX MeETarojucax, yBEeIUYeHHeM Tpaduka,
HEPAaBHOMEPHOCTBIO paciipe/iesieHus] a0OHEHTOB U TpaduKa, UCIOIb30BaHNE ITON CHUCTEMBI MPUBEIET
K 3HAYUTEIILHOMY YIIYYIICHUIO XapaKTEPUCTUK PAJTHOCBS3H.

Cnucok mrepaTypsl.
1.Handbook of Smart Antennas for RFID Systems. Editor(s): Nemai Chandra Karmakar
2.EBpazuiickuii cor3 yueHbIX [DneKkTpoHHBIN pecypc] — Pexxmm nmocrtyma: https://euroasia-
science.ru/tehnicheskie-nauki
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AHAJIM3 IIPUMEHEHUSA TEXHOJIOI'MU TDM-PON U1 PEAJIM3ALIUA
MYJbTUCEPBUCHBIX CETEN CBA3H

B HacTtosiee Bpemst co3naroT cetu cienyromero nokonenus (Next Generation Network - NGN)
BCE BHUIBI TpaduKa MEPeNaloTCs MPH TMOMOIIM KOMMYTAIIMH [aKeToB: ayauo-curHaioB (IP-
tenedoHus), BUIeOonH(OopMaIui, KOMIIBIOTEPHBIX TAHHBIX U MHTEPHET Belel (YMHbIN 0M). IMeHHO
TaKue CETH Ha3bIBAIOT MYJIbTUCEPBUCHBIMHU. B CETSX HOBOrO MOKOJIEHHUS MPOUCXOAUT OOBEINHEHHE
BCEX CeTeldl B €IWHYI MYJIbTUCEPBUCHYI0 HWH(GOKOMMYHUKAIIMOHHYIO CeTh I Iepeadu
MYJIbTUMEINIHON nHpopManuu. KimeHThl, NCHONB3YIONe JaHHYIO CETh, UMEIOT IIUPOKUHA BHIOOP
CETEBBIX YCIYT M BBICOKOE KaueCTBO, 3TO 00ECHEUHBAETCS COOTBETCTBYIOIIMM YPOBHEM YIIpaBJICHMUS,
TPAHCHOPTHBIM YPOBHEM U YPOBHEM JIOCTYTIA MOJIH30BATENEH K MyJIbTHCEPBUCHOM CETH.

Opranuzanys MyJIbTHCEPBUCHON CETH SIBJSETCS aKTyaJbHOW TEMOW B HBIHEIIHEE BpeMs, IS
peanu3ayy JaHHOW CeTH HE0OX0AUMO MTPUMEHSITh COBPEMEHHBIE TEXHOJIONTHIECKOMY KaOelTto.

Cetb GPON MOYHO MO/ICIIUTD Ha TpHU OCHOBHBIX y4acTKa:
B craHmmoHHBIN y4acTOK BXOAMT cieayiomiee obopynoBanue — mynbruiuiekcop, WDM, OLT u
ONTUYECKUN KPOCC BHICOKOW TIOTHOCTH, CMOHTUPOBAHHBIE HA Y3JI€ AJIEKTPOCBSI3H.

JlunHeiHbIi yuacTok sBisseTcsorun. Hanbonee nomysiproit sisisiercst texaonorust GPON.

GPON (ruraburtHas akTHBHasl TTACCUBHAS CE€Th) — TEXHOJIOTHS, KOTOpasi aKTHBHO Pa3BUBACTCA,
NPEJOCTABISIONAsE MYJIbTHCEPBUCHBIM JOCTYI € TapaHTUPOBAaHHO BBICOKMM KauyeCTBOM II0
BOJIOKOHHO- COBOKYIMHOCTBIO ONTHYECKOrO pacHpeeUTeIbHOro Imkada, BOJIOKOHHO-ONTUYECKOTO
Ka0esi, ONTHYECKON pactpeaeTuTeIbHON KOPOOKH, KOHHEKTOPOB, COETMHUTEIICH U CIUTUTTEPOB.

AOOHEHTCKHI Y4acTOK COCTOUT U3 MEPCOHATBLHOW abOOHEHTCKOW pPa3BOJAKU OAHOBOJIOKOHHBIM
ONTHYECKUM KaleneM OT JIIEMEHTOB OOIIMX paclpeaesITeNIbHBIX YCTPOHCTB /0 ONTHYECKON
aOOHEHTCKOM pPO3eTKHM U aKTUBHOTO OOOPYIOBaHMS, ONTHYECKOTO CETEBOrO OKOHYAHUS B KBapTHpE
aOOHEHTAa.

Cnucok UCTOYHUKOB:

1.butnep B.U. Cetu HoBoro nokosnenus — NGN. Dnextponnslii yuebnuk - Cu6l'YTH, 2008 r. —
c. 10-12.

2.B.B. Bemnuko, E.A. Cy66oTusn, B.I1. [llyBanos, A.®. SpocnaBueB TenekoMMyHHKallMOHHbIE
cucreMbl U ceti. CoBpeMeHHBIE TeXHOJIOTHH, MynbTucepBucHsie cetu, 2005- c. 25.
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TEXHOJIOI'UA LIDAR 1 OBJIACTHU EE IPUMEHEHUA

Llenbto paboTHI SABISETCS PACCMOTPETh, UTO MpejcTaBiser coboit TexHonorus LIDAR. OGnactu
ee mpuMeHeHus. BHenpenue TexHomoruu B OecriuoTHbie aBToMmoomiu, Face 1D, u 1.1

Jlunap (LIDAR) — TexHONOrHs JAUCTAaHIIMOHHOTO 30HAMPOBAHMUS, KOTOPAs MCIIOJIB3YET JIa3epHbIH
UMIIyJIbC A cOopa M3MEpeHUuil, KOTOpbIE 3aTéM MOXKHO HCIOJIb30BaTh Ul co3naHus 3D — mopenei,
KapT 00BEKTOB U OKpYy»KaroImei cpeaspl. [1]

[TpuHuun paOGoThl JMJAPHBIX JATYUKOB 3aK/IIOYAeTCs B OTPAXKEHUU CBETa JIa3epoB OT
OKPY’KaIOIIMX 0OBEKTOB U CO3AAHUU TPEXMEPHOTO 00JIaka ToueK. V3HauanbHO 3Ta TEXHOJIOTHs ObLIa
npuayMaHa A OSCIMIIOTHBIX JABHUraTesel Bo M30ekaHHe CTOJIKHOBEHMH M YBEIMYEHHsS] BPEMEHU
TPHUHATHE PELICHUS» CaMHUM OeCIMJIOTHBIM aBToMoOWieM. OHAKO HACTOsSIIEe BpeMs JaHHas
TEXHOJIOTUSl CTaja IPUMEHAThCS B PA3JIUYHBIX OOJIACTAX, OT apXeoJOrHu 10 pPa30JI0KUPOBKU
00BbI9HOTO TenedoHa.

AKTyalbHOCTBIO pabOoThI ABISETCA TO, YTO TEXHOJIOTHUS €lle He OIMpoOOBaHa MAacCOBO, a TOJIBKO
BHE/IPSICTCS.

LIDAR sBasiercst abOpeBuatypoii or Light Detection and Raning — oOnapykenue cBera u
nansHOCTH (pacctosiaust). JIumap uzMepsieT Bpemsi, KoTopoe TpeOyeTcsi CBETy UIsl TOTO, YTOOBI IOWTH 110
00BbeKTa, M OTPA3UTHCS OT HETO.[2]

Ha ceropnsammmii neHp Hambosiee pacrpOCTPAHEHHBIMH CQepamMH HCIIOIb30BAHUS CHUCTEMBI
JAUAp SABJSIFOTCS NPUIIOXKEHUs s reorpaguyeckoro u armochepHoro kaprorpadupoBanus. Taxue
opraam3anuu, kak USGS (I'eonmormueckas cmyxx6a CIIA), NOAA (HamumonansHOE ympaBicHHE
okeanorpaduu u armocdepsl) u NASA, necATUICTHAMHU HCIIONB30BAIM JIMAAP JJIS CO3JaHHS KapT
3emun u kocmoca.[ 1]

VY nupapoB Gonblioe Oyayliee, Tak Kak JlaHHas TEXHOJIOTUS HE CTOUT HAa MeCTe, MOCTOSHHO
pa3BuBas NPUWIOKEHUS U YTWIATEL. OT 0a30BBIX MPHIOKEHUH JUIsl TaTYMKOB 10 cucteM 3D meuarn,
3D ckaHMpOBaHUs, MOJACIUPOBaHHS M YMHBIX TopozoB. Lidar tpancdopmupyer mup pasHbIMH
CIOCOOAMHU.

Face ID sBnsiercs otBerBieHuem TexHonoruu LIDAR, kotopas ¢ HemaBHEro BpeMeHH
nosiBUIIach B podeccnonanbHbix nuHelkax iPad u iPhone. Cornacuo nanaeiv Apple, ckanep LIDAR
BHYTpH HOBOro iPad Pro moxxer pabotaTh Ha ypoBHE OTJEIbHBIX ()OTOHOB CBETA, HA PACCTOSHHUHU 10
ISITH METPOB M HA CKOPOCTSIX, KOTOPBHIE YXOAST B HAHOCEKYHJIBI (TO €CTh KaJp MOXKET OBITh 3aXBaueH
MoMeHTanbHO). braromapsi cencopy LIDAR Hosiit iPad Pro moxer anammsupoBats cpeny B 3D-
IPOCTPAHCTBE — TOYHO TaKXKe, KaK ATO JeJIali CaMOJIEThI C OKEAaHOM U TopaMu. [3]

Pa3zmemenue o6bekToB OyneT 0ojiee TOUHBIM U PEATUCTHYHBIM, 3aXBaT JABM)KEHHS B pealbHOM
BpeMeHU Oyner Oosiee TONHBIM, a (u3nyeckue OOBEKTHI B CEPEIWHE CIIEHBI OyIyT JydIe
oOpabareiBaThesi JIOOBIM mpuioxkeHrneM AR, mockonbky Bo3mMokHocTH LIDAR aBromarnuecku
no6asisirores B ppeiimBopk Apple ARKIt.[3]

Texuonorust LIDAR, emie He 10 KOHIa OpoOOBaHa, HO B TOKE BPeMsi 04€Hb MHOTOTPO(HIIbHA.
brnaromaps cencopy LIDAR mosiBUTCS BO3MOXKHOCTh aHaIM3MpOBaTh cpeny B 3D-mpoctpancTBe —
TOYHO TaK)Ke, KaK 3TO JeJalli CaMOJIEThl C OKEaHOM U ropaMu. JlaHHbIE COBPEMEHHBIX HCCIIEOBAHUM
yKa3bIBaloOT Ha TO, 4To LIDAR 3a crieayroniye AecaTHIeTHE B3JIETUT 0 KJIFOUEBOH TEXHOIOTHH.

Cnucok mrepaTypbl

1. Otnuume numapoB ©  panapoB [DnekTpoHHBIM pecype] — Pexxum  nocrymna:
https://www.yellowscan-lidar.com/ru/knowledge/lidar-vs-radar/

2. JIupgap. IlpumeHeHue TeXHONOTMM JHMJAp [DNEeKTpoHHBIA pecypc] — Pexum nocryna:
https://gistroy.ru/article/lidar/

3. Iphone  u LIDAR wm3Hytpm [DnektpoHHeld  pecypc] — Pexum  gocryma:

https://www.iphones.ru/iNotes/ifixit-razobrali-ipad-pro-2020-i-pokazali-lidar-iznutri-03-28-2020
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MOJEJIX KAHAJIOB COTOBOM CBsI31

[{enbro maHHOM paOOTHI SBIISETCS PACCMOTPEHUE MOJIEIIH KAaHAJIOB COTOBOM CBSI3H.

CotoBast cBsI3b — 3TO OeCHpPOBOJHASI TEIEKOMMYHHUKAI[IOHHAsI CUCTEMa, COCTOSAIIAasl U3 CEeTH
Ha3eMHBIX 0a30BbIX MPUEMO-TIepeAAOMMX CTaHIUi. [IpHHINT MOOUIBHOM CBSI3U — TEPPUTOpPHUS, HA
KOTOpOH o0ecreunBaeTcsi CoeAMHEHUEe a0OHEHTOB, Pa30MBaeTCs Ha OTIENbHbIE SYCHKH WM «COTB»,
KaX/IyI0 U3 KOTOPBIX 00CITyKnBaeT 06a3oBasi ctaHius. [Ipy 3TOM B KaKI0H «COTe» aOOHEHT MOIy4aeT
UJIEHTUYHBIE YCIYTH, IOATOMY CaM OH HUKAK HE UyBCTBYET IIEPECCUEHUS 3TUX BUPTYaJIbHBIX IPAHMUII.

OObruHO 0Ga3oBasi CTaHIMA B BUJIE Tapbl JKEJIE3HbIX MIKapoB ¢ 00OPYIOBAHHWEM U AHTCHH
pasMelaeTcs Ha CIEUUAJIbHO ITOCTPOEHHOM BBILIKE, OAHAKO B IOPOJAE UX HEPEIKO pa3MeIaloT Ha
KpBIIIaX BBICOTHBIX 3[aHM. B cpenHeM Kakaasi CTaHLUS JJOBUT CUTHAJ OT MOOMJIBHBIX Tele(hOHOB Ha
yJajaeHuu 10 35 KUJIOMETPOB.

Jis ymydiieHusi KadecTBa OOCITY>KMBAaHUS OINEPAaTOPbl TaKKe YCTaHABIMBAIOT (PEMTOCOTHI —
MaJIOMOIIIHbIE M MHUHMATIOPHBIC CTAHLUU COTOBOW CBSI3M, IpEeAHAa3HAYECHHbIE 11 OOCIy>KMBaHUS
HeOonpmoi Tepputopurd. OHM TIO3BOJISIFOT PE3KO YIYYIIUTH TMOKPBHITHE B TEX MECTaX, IJIe 3TO
HE00X0IUMO.

beutn BeIeNeHB : MHOTOIIydeBO€ PacHpoCTpaHEHHE, MOTEPH B CBOOOTHOM IPOCTPAHCTBE U
npuniun MIMO.

MHorony4yeBoe pacmnpoctpaneHue - 3710 3hdekr, HaOmMOmaEeMBIi TPU pacIPOCTPAHEHUH
CUTHAJIOB. BO3HMKaeT NpHu YCJIOBUM CYIIECTBOBAHUS B TOUYKE IpPHEMa PAJUOCUTHANA HE TOJIBKO
IpsSIMOTO, HO U eIl€ OJHOTO WJIM IIEJIOr0 psija OTPaKEHHBIX WM\ MPEIOMISHHBIX Jdydei. Jpyrumu
CJIOBAaMM, Ha AQHTEHHY HIpUEMHHMKA MPUXOIAT HE TOJBKO IMpsSMble JTy4d HO M OTpPaKEHHbIE
[Torepu B cBoOGoaHOM mpoctpanctBe ( FSPL — Free Space path 10ss ) — ato amanTanus sHeprun
PaIuOCBA3M MEX/1y MUTAIOLIMMU TOUYKAMH JIBYX aHTEHH, KOTOpas SBJSIETCS PE3yIbTaTOM KOMOMHAIIMU
o0acTi 3axBaTa MPUEMHON aHTEHHBI U CBOOOHOW OT MPEMSATCTBHIA JIMHUHU 0030pa uepe3 cBOOOIHOE
MIPOCTPAHCTBO(BO3TYX )

MIMO (Multiple Input Multiple Output — MHOXeCTBEHHBI BXOJl MHOKECTBEHHBIH BBIXO/]) — 3TO
TEXHOJOTHS, Hcmonb3yemas B OecmpoBoanbix cucreMax cBszu (WIFI, cotoBble ceTu cBsizn),
MO3BOJISIONIAST 3HAYUTEIBHO YIYUYIIUTh CHEKTPAIBbHYIO Y(PQPEKTHBHOCTh CHCTEMBI, MAaKCHMAaIbHYIO
CKOpPOCTh Mepefaydl JaHHBIX U €MKOCTb CEeTH. [ JIaBHBIM CHOCOOOM JIOCTMIKEHHS yKa3aHHBIX BbIIIE
NPEUMYIIECTB SIBIISIETCS Tepeaada AaHHBIX OT MCTOYHUKA K TOJTYYaTer0 4epe3 HECKOJIbKO Ao
COEJMHEHUH, OTKy/]a JaHHAsl TEXHOJIOTHsl U TOJTy4nsIa CBOEe Ha3BaHUE.

MoOwibHasi CBsI3b TPOJIOIDKAET YBEPEHHO PACHIMPATH PBIHOK IMPEIOCTABICHUS YCIYT, U €CIH
paHbllle MHOTHE HUYEro 0 Heil He 3Hallu, TO TeNepb BPsJA JIM HalJaeTcs 4eloBeK, KOTOPBI HUYEro He
ciblman o coToBod cBsi3u. CoToBble TenedoHBl MOMy4aroT Bce Oojiee IMIMPOKOE paclpoCTpaHEHHE,
YCIYTH Ha MOJIb30BAHUE COTOBOM CBSA3bIO CTAHOBATCS BCE OOJsiee ACIIEBBIMU.

Crniucok auTeparypsl:

1) Cotosas cBs3b. Multiple Input Multiple Output [DaexTponHsIii pecypc] — Peskum goctyma:
http://celnet.ru/mimo.php

2) CsobGoanas suuukioneaus «Bukunemus». MIMO [Dnextponnsiii pecypc] — Pexum
nocryna: https://ru.wikipedia.org/wiki/MIMO

3) Buxkunemus Hosbiit auzaiin. [Torepu B cBOOOIHOM MPOCTPAHCTBE [DICKTPOHHBIN pecypc] —
Pexxum noctyna: https://hmong.ru/wiki/Free_space_loss

4) Hossle 3Hanus. [loTeps myTu cBOOOJHOTO MPOCTPAaHCTBA [DNEKTPOHHBINH pecypc] — Pexxum
nocryna: https://ru.knowledgr.com/00027770/
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OCOBEHHOCTU NIPUMEHEHUSA TEXHOJIOT'MX ETHERNET OVER
DWDM B TEJIEKOMMYHUKALUAX

CoBpeMEHHBIN MUP TEJIEKOMMYHUKALUN IPEJOCTABIAET Pa3IU4HbIE YCIYIH CBSI3U, TAKUE
KaK: MHTEpHET BeIeH, yMHBII T0M, TeledOHUs, MHTEPAKTUBHOE TEJIECBUICHHUE, MHTEPAKTUBHAS
MEAMIVHA U IPYTHe CEPBUCHI, KOTOPBIE YIIy4IIaOT Ka4eCTBO JKU3HM YenoBeka. /s KoppekTHOU
paboThl JaHHBIX YCIyr TPeOYIOTCS BBICOKOCKOPOCTHBIE KaHAJbl CBA3H, @ MMEHHO KaHAaJIbI
MarucTpajbHbIX CHCTEM CBSI3U, KOTOpbIE IO3BOJISIIOT 00ecneunTh OOMEH O0oiblIoro o0bema
JAHHBIX MEXIY CEeTSAMU IOCTYIa, MEXAY CEThI0 JOCTyNa M KPYIMHBIM LEHTPOM 00paboTKu
JAaHHBIX.

Ha cerogHsamHuil MOMEHT Ha MPaKTHUKE VIS MOJIEPKAHUS BBICOKOW CKOPOCTHU Ilepeadu
JAHHBIX BHeApsercss Takas TexHonorus kak DWDM. JlanHas TeXHOJIOIMsI MOXKeT
MHTErpupoBaThcs Kak B cymiectByroiryro BOJIC, Tak u B Kakue-TO TEXHOJIOTUH, HAIPUMED, B
Ethernet. B cersx Ethernet mis yBenmuuenus kanamoB cBs3u g0 100I'6ut/c u Gosbime B
IpUEMHHUKAaX U nepefaryukax ucnonb3yrorces WDM TtexHonoruu.

Ethernet over DWDM - onTuueckast ceTh € pa3fciieHHEM KaHAJIOB 10 JJIHWHE BOJIHBI,
oOajaromasl BHICOKOHM CHEeKTpaibHOM 3()()EeKTUBHOCTBIO M MPHUTOIHAs JJIS MCIOJIb30BaHUS B
cersax Ethernet ¢ pa3znmuuHoii Tormosoruei («Touka-TouKay, «3Be3/1a» WIH «KOJBLIO»).

IIpeumymectBa TexHonorun WDM 1aBHO Npu3HAHBI HA PBIHKE TPAHCIOPTHBIX YCIYT CO
CBEPXBBICOKOH IPOITYCKHOM CIIOCOOHOCTBIO Ha OousibliMe paccTosHus. B Takux cpenax
IIPOKJIAKA JONOJHUTENIBHBIX BOJIOKOH SIBJISIETCSA YPE3BBIYAMHO JOPOrOCTOSIIUM U TPYI0EMKUM
IIPOLIECCOM, TMOITOMY pelieHHus Ha ocHoBe WDM ocraroTcs eIMHCTBEHHBIM PEAIBHBIM OTBETOM
Ha OBICTPBII POCT cIpoca Ha MOJOCY TMPOIyCKaHWs. TakKe OYeBHIHA NPHUBIEKATEIHHOCTD
DWDM s npeanpustuii. DWDM npemyiaraer He3aBUCUMOCTb OT IIPOTOKOJIA, ITOATOMY
KOMITAaHUU MOTYT TIepelaBaTh MPaKTHUECKH JIFOOOH CYIIECTBYIOMUI TpapuK JaHHBIX, XPAHHITHUIIL
u TDM.

Ethernet monb3yeTcss OrpoMHONM MOMYyJNSAPHOCTBIO B  KOPIOPATUBHBIX CETSIX U,
CJIeZIOBAaTeNIbHO, UMEET NMPEUMYILECTBO PKOHOMHHM Ha MacluTade; y)Ke CYLIECTBYeT OOLIMpHOE
passutue texHonoruil Ethernet u IP, Gonbas ycranoBieHHas 0asa, ynpasiieHUE TpaUKOM U
KaJIpOBBIE PECYPCHI.

Ethernet over DWDM BBITISANT 17151 KOHEYHOTO IMOJI30BATENS KK IBYXTOUYCYHBIA KaHAI
Gigabit Ethernet. Cuctema Ethernet, mo cyTtu, co3mana JUIMHHBIN YAJHHUTEIbHBIA HIHYD IS
nepenaun qaHHbix Gigabit Ethernet mexx iy kammnycom npeanpusarus A u kammycom B.

Texnonorus EODWDM sdBnsieTcss NMEpCHEKTUBHON W IIMPOKO BHEAPSETCS HA y4acTKax
CBA3M MHTEpHET-NpoBaiiepoB. JlaHHas TEXHONOrWs TaKXe T[O3BOJSET OPraHHU30BaTh
TPAHCHOPTHYIO CETh JJISl COTOBBIX CUCTEM 5-r0 mokojeHus 5G.

Cnucok UCTOYHHUKOB:
1. CnenoB H. Ocobennoctu coBpemeHHOll TexHomorun WDM // DnekrpoHuka:
HTB.2004.Ne 6.
2. byneinnuna H.B. CeTeBble TEXHONIOTHH BBICOKOCKOPOCTHOM Nepeauu 1aHHbIX — 342c.
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IMPOBJIEMBI BBIIEJIEHUA YACTOT BECITPOBOJIHBIX CUT'HAJIOB CBA3HU

N3HavanbHO 4acTOTHI JJIsi CATHAJIOB BHIOMPAIIA UCXOMS U3 TPEOOBAaHUM, HO C TEUCHHEM BPEMEHU
CBOOOJHBIX YACTOT CTAHOBUJIOCH BCE MEHBIIIE.

JIist MOOMIIBHBIX CEeTel MCIIOJIB3YeTCsS HE OIWMH, 3 HECKOJIBKO CIHEKTPOB CHTHAIOB, K TPUMEPY,
i cerelt cBsasu 4G:

1) b3 — gacrorHsii quana3zod 1800 — 1880 MI'i;

2) b7 — nquamazon 2620 — 2690 MI'n;

3) LTE b20 —guama3on gactotsr 790 — 820 MI'1x;

4) b31 —yacrora 450 MI'1;

5) b38 — quanazonst LTE 2570 — 2620 MI'1w.

Texnonmoruss LTE pabGortaer nHa wactore 2600 MI', HO M3-3a BBICOKMX IMOTEpPh CHUTHaja B
MOMEIIEHUSIX ONIepaTophI “3abpayin” yacTh criekTpa cereit 2G.

Crannmapt ceteit cBs3u SG — 4acTOTHI TUANTa30HOB:

1) 0,8 I'Ty — amst ceabCKO MECTHOCTH

2) 3,4-3,8 I'T'i — 715t OJIB30BAHMS B KPYITHBIX TOPOIaxX

3) 281ITn

4) 381ITn

C-mnanazon 3,4-4,2 I'Tu nocratoyHo yaoOeH JUIsl CIIyTHHUKOBOWM CBSI3M H3-3a YCTOWYMBOCTHU
pabotaronmx B HeM POC k moromueiM ycinoBusM. K ceTssM paanonokanuu OTHOCATCS, B YaCTHOCTH,
cpencTBa mpoTUBOBO3AYIITHON 000poHk! (IIBO), ucnonsiyromue nuanazox 3,2 -3,8 I'T. YV Boenno-
kocmuueckux cun Poccum (BKC) ects mopsinka 1 teic. POC IIBO, u3 xotopeix 600 sBhsitoTcs
HazeMHbIMH, a 400 OoproBbiMu. YacToTHble criekTpbl 28 [T u 38 I'Ty umeror cnumkoM Oosbiioe
€CTECTBEHHOE 3aTyXaHUE, a TAK)Ke CUIIbHEE MOABEP>KEHBI BO3ICHCTBUIO APYTUX CUTHAIOB U TIOMEX

Ha Breinenennoit wacrore 0,8 I'T mpormyckHas criocoOHOCTh KaHana OyneT KpaifHe mana, 3Ta
4acTOTa OTJIMYHO MOJONAET I CENbCKOM MECTHOCTH

I'KPY Beyrenwn i cereit SG nuanaszon 4,8-4,9 I'T', ogHAKO AT TOMICPKKHA JaHHBIX YaCTOT
HEOOXOIUMBI yCTPOMCTBA, TO3BOJIAIONINE BBIIEIUTh 3T YaCTOTHI

Jns passeptku 5G B nuanazone 4,7-4,9 I'T'n B npurpannysbix 30Hax Ha pacctossHuu 300 KM oT
TpaHUIIbI, TOTPeOyeTCs pa3pelieHne COMpeeIbHBIX TOCYIapCTB, U €CTh BEPOSATHOCTD, YTO BJIACTH €r0
He noaydar. B qanHoMm quamnaszone paboTaroT cuctemsl onoBemieHus camonetroB HATO. Kak ormernin
npe3usieHT [TAO «Poctenexkom» OceeBckuii M.D., oxkuaaTh pa3penieHus Ha UCHOJIb30BAHUE YaCTOT
HE CTOUT TAKXKE OT YKpPauHbI U pAIoM ¢ Typuuen.

Bxonsaume B HATO JlatBust u Octonus, a taxke Ounnsuaus (3ta ctpana He Bxogut B HATO,
HO €€ BOGHHBIE CHCTEMBbl YHU(DHUIIMPOBAHBI CO CTaHAAPTAMH aJbSHCA) BO3PAXKAIOT MPOTHB
UCTIOJIb30BaHUSI POCCHMCKMMHU omepaTopaMu 0a30BbIX CTaHIMM CcOTOBOM cBsi3u ceteil 5Q,
paboraronux Ha yactorax 4,8—4,99 I'T'ny

CetH BBICOKOM 4YaCTOTHI JJIsi PAa3BEPTKU B FOPOJCKOM MECTHOCTH HE MOJXOJAT U3-3a CHIIBHOTO
yracaHusi CATHaJIa TIpH TOU K€ MOIIHOCTH, YTO U Y YaCTOT HIKE.

Cnucok mrepaTypsl:

1) TTonoB B.M. OcHoBsl coToBo#i cBsizu cranaapta GSM / B.U. [Tomos. — Mocksa : Dko-Tpens,
2005. - 296 «c. - |ISBN 5-88405-068-2. [OnektpoHHblii pecypc] — Pexum gocryma:
https://www.ibooks.ru/bookshelf/25207/reading (mata oopamerus: 09.12.2021);

2) CeTn TOABM)XKHOW CBSI3H TPETHETO ITOKOJCHUS. JKOHOMHYECKHE M TEXHHYECKUE AaCTICKTHI
paszsutus B Poccun / Tuxsunckuii B. O - Mocksa: Panno u cBsize, 2001. - 312 c.

25



Cemuyk K.U., rp.OE-816
Hayunslit pykoBoauTens: qoueHT kadeapst MOC 'nunomenos E.N.

NPUMEHEHUE MYJbTUMEJIUMHBIX TEXHOJIOT M ITPU ITPOBEJIEHUN
JABOPATOPHBIX PABOT I10O MOHTAXKY KOMIIOHEHTOB OIITUYECKUX CETEN

B cBs3u ¢ mociegHMMU TeHACHIUSAMHU B oOyacTi IT-TeXHOMOTHIT U MyJIbTUMEIUHHBIX UHTEPHET
pecypcoB [1] HabmomaeTcst pocT MOTPEOHOCTH B YBEITMUCHUH TPOIMYCKHON CITOCOOHOCTH KaHAJIOB CBS3H.
OmHMM W3 pEUICHWH JaHHOW 3aJaud  SBJISACTCS TPUMCHCHHE ONTHYECKUX KaHAlIOB CBSI3U U
COOTBETCTBYIOIIETO 000py10BaHUs [2].

Vcxonst U3 BBIIIE PUBEIEHHOTO BHICKA3bIBAHUS, MOXHO C/EJIATh BHIBOJI, YTO PHIHOK HYXKIACTCS, U
OyZeT HYXIaTbCs B BHICOKOKBATM(DHUIIMPOBAHHBIX Kaapax. MOHTaX KOMIIOHEHTOB ONTHYECKUX CETeH —
9TO Ta ONEPalusi, KOTOPYO JIOJDKEH YMETh BBITIOJHHUTH BBITYCKHUK BBICIIETO YYEOHOTO 3aBE/ICHHSI CBSI3H.
OIIHI/IM N3 OCHOBHBIX MHCTPYMCHTOB B IIOJTYYCHUU IMPAKTUUYCCKHX HABBIKOB IO MOHTAXyY OINTHYCCKHUX
KOMITOHEHTOB SIBJSIETCS TIPOBEJICHUE JIAOOPAaTOPHBIX paboT B ouyHOM (opmarte. Ha Takux 3aHATHAX
CTYACHTBI MOTYT IIOJHOCTBLIO OTpa6OTaTB TEXHOJIOTHUECKUN nmponecc Mmoo MOHTAXYy KOMIIOHCHTOB
ONTUYECKHUX CETEH CBOMMHU PyKaMHU.

Ho OpIBaroT cutyammu, KOraa MpOBEJACHNUE 3aHATHI B OUHOM (popMaTe HEBO3MOXKHO, & OCBOCHUE
CTYZICHTAMH TEXHOJIOTHI MOHTaXa Bce elie Heo0XoauMo. B TakoM citydae cTOUT 0oOpaTUTh BHUMAHUE
HA MyJbTUMEAWIHBIE TexHONOTHH. C WX IMOMOIIBI0 MOXHO CO37aTh JiabopaTopHbie padoThl [3],
KOTOpbIE B HCUEPIIBIBAIOIIEM O0BbEME HaayT CTYICHTaM 3HAHHUS 10 MOHTaXYy KOMIIOHEHTOB
ONTHYECKUX ceTel. [lannbie abopatopHbie pabOTHI MOTYT COJEpKaTh B ceO€ BUACO MHCTPYKIUU IO
MOHTaQXYy, IOJIPOOHOE OIKMCAaHUE IPOIECCOB, BO3MOXKHBI TAKXKE WHTEPAKTHBHbIC 3amaHus. Jlius
IIPOBEPKU YCBOEHUS MaTepraia MOXKHO BHEIPUTH CPEACTBA IIPOBEPKHU, TAKUE KaK TECTHI MM OLPOCEHL.
B ycnoBusix TUCTaHIIMOHHOTO OOYYEHHS ATO OJHA U3 BO3MOXKHOCTEHU JIaTh CTyJICHTaM KayeCTBECHHbBIE
3HaHUs 0€3 HyTHOTO YTCHUS JINTEPaTyPhl MIIM CAMOCTOSTEIILHOTO TIOMCKA B yCBOEHUs nH(popmarin. B
JAHHBIX J1a0OpaTOpHBIX paboTax [OJDKHA COJIEPXKAThCs KOHKPETHAs, CTPYKTYpUpOBaHHas U
AOCTOBCPHAA I/IH(I)OpMaIII/Iﬂ. CTYILCHT JOJI’KEH BUICTH Ka)I(I[BII;'I 9Tall B IpOLECCC MOHTa)Xa U YCBOUTH
ero.

Takum o00pa3oM, MOKHO cienaTh BbIBOJA OO0 aKTyaJbHOCTH JaHHOM TEMbl B YCJIOBHUSX
COBPEMEHHOTO MHpA.

CHHCOK HCTOYHUKOB:

1. UT-tpennst 2021 rona: xak U3MEHWIMCH TexXHONOTUU 32 10 JIeT 1 4TO Hac KAET B OyAyIIeM.
[DnekTponnbiii  pecypc] Pexum gocrtyma: https://ve.ru/future/230760-it-trendy-2021-goda-kak-
izmenilis-tehnologii-za-10-let-i-chto-nas-zhdet-v-budushchem

2. BoslokOHHO-ONITHYECKAss JIMHUSA  CBSI3W  [DNIeKTpOHHBIH  pecypc] Pexkwmm  gocryma:
https://vialines.ru/volokonno-opticheskaya-liniya-svyazi/

3. Uro Takoe BUpTyaJbHBIE JJA0OPATOPUH M KaK WX MPUMEHSTH B MIKOJIE [ DJIEKTPOHHBINA pecypc]
Pexxum noctyma:  https://zen.yandex.ru/media/activityedu/chto-takoe-virtualnye-laboratorii-i-kak-ih-
primeniat-v-shkole-60865a603b735b52f8ec8854
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TEXHOJIOI'USA BIG DATA

bosbiire nanusie (Big Data) — sto oboOimaromiee HazBaHue /11 HHOOPMAIIMOHHOTO MTOTOKA,
TEXHOJIOTHH, METOJIOB €ro 00pabOTKH U CUCTEMbI aHAIIN3A.

dakroppl, BiMSONME Ha pa3BuTue TexHojoruu Big Data: poct uymcna IP-ycrpoiicTs,
yBenuuenue IIITJ[, comumanbHble CETH, POCT YHWclIa mpuiokeHui, passutue Wi-Fi-rexnomorui,
pa3BUTHE NOTPEOUTETHCKOTO U MHYCTPUATBHOTO HHTEPHET BELICH.

Poct Tpaduka mopoxmaer mpobiemy oOpaOOTKH OrpOMHBIX MAaCCHMBOB JAaHHBIX, KOTOpbIE
UMEIOT CIIOXKHYIO CTPYKTYDPY.

Tpebyercst HOBass apXUTEKTypa, METO/Ibl, AITOPUTMBI U CPE/ICTBA aHANIM3a JJIsl MOCIIEIYIOIIEeTo
XpaHEHUs U YIIPaBJICHHUs, TaK KaK UX pa3Mep IPEBbIIIAET BO3MOKHOCTH TPAJAULIMOHHBIX 0a3 JaHHBIX.

Jliia penieHus 3Toil nMpoOiaeMbl TPUMEHSIOTCS TaKHue COBpEeMEeHHbIEe TexHosoruu, kak Hadoop,
ApacheSpark, NoSQL, MapReduce u npyrue. Bce 3T TEXHOJOTMH HMMEIOT CBOK BHYTPEHHIOIO
ApXUTEKTYpy M JIOTHYECKH CTPYKTYPHUPOBaHHYIO (aillIoByl0 CHCTEMY, KOTOpasi IO3BOJISIET
MOIU(HUIMPOBATEH OJ0KK ¢ HH(OpMAIeid, Kak Ha CTOPOHE CepBepa, TaK U Ha CTOPOHE KIIMEHTA.

Hcnonb3ys pa3nuyHble pecypchl, BMECTE€ C MOBCEMECTHBIM MOKPBHITUEM, OECIPOBOJIHBIE CETH
5G MOTyT HCIONIB30BaThCs Kak Iutardopma JUis nepefadd OONBIINX JAaHHBIX MEXIY HUCTOYHHKAMHU
JAHHBIX U JaTa-lIEHTpaMu, obaeryas ux coop, mpeaBapuTeIbHYI0 00pabOTKy U TPAaHCIOPTUPOBKY.

Texunonorust Big Data mpencraBieHa B caMbIX pasHbIX O0JIACTAX ACATEILHOCTH, JaXe Ha
YpOBHE TOCYIJapCTBEHHOTO YympaBieHus. Ho Oornee HarimsgHO MOXKHO pPaccMOTPETb MPUMEPHI
nprMeHeHHs B (GMHAHCOBOH cpepe, MapKEeTHHTOBOW U B OU3HECE.

Criucok nureparypsi:

1. TADVISER. bonbime manusie (Big Data) [Dnextponusiii pecypc] — Pexkum mocrymna:
https://www.tadviser.ru/index.php/Cratbs:bonbinine nanusie (Big_Data)

2. Dumuknoneauss Mapketunra. Pabora ¢ Big Data: ocHoBHBIE 00JaCTH M BO3MOXKHOCTH
[D7EeKTpOHHBIH pecypc] - Pexum JOCTyTa: https://www.marketing.spb.ru/lib-
around/stat/Big_Data.htm

3. TADVISER. bonbmue nannsie (Big Data) B Poccun [DnextponHslii pecypc] — Pexum
nocryna: https://www.tadviser.ru/index.php/Crares:bonbme _nannsie (Big_Data) B Poccun
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CIIOCOBBI BAIUTHBI THPOPMAIIMU B CETAX CBA3U

Crnenyer cHadana ONpeesuTh, YTO MO/ TEPMUHOM «TEIEKOMMYHHKAIIMOHHBIE CETH) TTOHUMAIOT
KOMILIEKC TEXHUUECKUX CPEJCTB, 0OMEHHMBAIOIIUXCS MEXIY coO0l MHpOpMaLuel 1 MOAKIIOYEHHBIX K
OJIHOM KOMMYHHKAallMOHHOU cpeze. [IpuMmepaMu TeIeKOMMYHUKAMOHHBIX CETEH ABISIOTCS PAaano- U
MOOMJIbHAsL CBsI3b, TeJEe(OHHbIE W KOMIIBIOTEpHBIE CETH, KaleslbHOE TeneBuaeHue u T.1. Bcee
TEJIEKOMMYHHUKAIIHOHHBIE CETH BKIIIOYAIOT B CE0sl YCTpPOMCTBA-CEpBEPBI, KOTOPHIE MEPEIAIOT MEXTY
co0oi HHPOPMALIKIO IO CHEIUATU3UPOBAHHBIM IIPOTOKOJIAM U OTBEYAIOT Ha 00pallieHUs a0OHEHTCKUX
yCTpOHCTB. B cBOI0O ouepenp, cepBepbl 00ECHEUMBAIOT HCIOJIB30BAHME OOIIMX CETEBBIX PECYPCOB
cetu. Takxe JaHHBIE CEPBEPhl CBS3BIBAIOTCA C IIOMOIIBIO TOKONPOBOAALIMX JUHMHA WU JHMHUN
0ecrpoBOHOW CBSI3U, a 3TO, KaK W3BECTHO, BIEYET 3a COOOW YSI3BUMOCTH IMOJOOHBIX CETEH K
HECAHKIIMOHMPOBAHHOMY JIOCTYIIy K IIepe/laBaeMOi B TEJIEKOMMYHHUKAIIMOHHOM ceTH HH(OpMAIIHH.

OpraHu3allMOHHbIE MEpbl HE B COCTOSHUM NPEIOTBPATUTH B TOJHOW MeEpe TONBITKU
HECAHKIIMOHUPOBAHHOTO JIOCTYIIA, IOCKOJIBbKY OHHM PaclpOCTPAHSAIOTCS UCKIFOUNTEIBHO Ha MacIITa0bl
OpraHU3aIlK, HE OXBATHIBAas KaHAIIBI CBSI3M, U HE MPEIIOIAraloT MPUMEHEHHSI TEXHUIECKUX CPENICTB
O00pbOBl ¢ yrpozamMu nepexBara HH(POPMALMOHHBIX cOOOWIEeHUH. B cBA3M ¢ 3TUM Hapsay c
MPUMEHEHHEM DPa3HBIX NMPHOPHUTETHBIX PEKUMOB M CHCTEM pasrpaHUYEHUs JOCTyHa pa3paboTUMKH
MH(GOPMALIMOHHBIX CHCTEM YAEISIOT BHUMAaHUE Pa3IMYHbIM KPUIITOrpahuuecKuM MeTo1aM 00paboTKU
uHpOpMaInH.

VcnbITaHHBIM METOJT 3aLUThl UHPOPMALIMU OT HECAaHKIIMOHUPOBAHHOTO J0CTYyMa - MU POBaHUE
(xpunitorpadust). IludpoBanuem (encryption) Ha3bIBAIOT TPOLECC MPEOOPA30BAHUS OTKPBITHIX
naHHbIX (plaintext) B 3ammdpoBanHbie (IHPPTEKCT - ciphertext) nau 3amm@poBaHHBIX JAHHBIX - B
OTKPBITBIC 110 OMPEIEICHHBIM MpaBWIaM C MPUMEHEHHEM OMpPEICeNICHHBIX MPABWII, COAEPKAIIUXCS B
KIrovax (mmadpe).

Crniucok aureparypsl:
1. I'mypman A.M. Uadopmanmonnas 6ezonacHocts .- M.: «bBUT-M», 2004.C.23-35;

2. 3uma B., MomnoBsH A., Mongossa H. be3onacHOCTh ri100aabHBIX CETEBBIX TEXHOJIOTHM. —
CII6.: BHV, 2000. C.56.
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Tuxo6aes M.C., rp.OE-816
Hayunslii pykoBoauTens: gonest kapeapst MOC I'nunomenos E.U.

POJIb TEXHOJIOI'HYECKHUX KAPT B IPUOBPETEHUU ITIPAKTHYECKHUX
HABBIKOB MOHTAKA TEJEKOMMYHUKAIIMOHHOI'O OBOPYJ1IOBAHUA

[TorpeGHOCTH pBIHKA Tpyda B BBHICOKOKBATMU(HIMPOBAHHBIX CHEHUANINCTaX B cdepe
TEJIEKOMMYHUKALMOHHBIX TEXHOJOTUN PACTET ¢ KaXAbIM AHEM. CTOUT TOJIBKO OIVIAHYThCS BOKPYT H
MOKHO TIOHATH IIOYEMY TaK NPOMCXOAUT. Pa3zBuThe pPa3NIMYHBIX MHTEPHET ILIOLIAAOK, TAKUX Kak
AJIEKTPOHHBIE MarasuHbl [l], cepBUCBHI 10 JOCTAaBKE, HMHTEPHET OAaHKH, a TaKXE YBEIUYECHUE
KOJIMYECTBA BHUJICOKOHTEHTA M IOBBILICHHE €r0 KadecTBa. B cBOIO ouepenp naxe rocynapCTBEHHBIE
CTPYKTYpBI IIEPEXOAAT B MHTEPHET NPOCTPAHCTBO, SPKUU INpuMep mnopran «l'ocyciyru», NaHHON
TEeHJICHIIUU TIPUICPKUBAIOTCA U OCTAJbHBIC TOCyJIapcTBEeHHBbIE BegoMcTBa [2]. s OecriepeOoiiHON
paboThl BCeX OIMCAHHBIX BBIIIE CEPBHCOB HEOOXOAWMA KpYIJIOCYTOYHas Iepefada JaHHBIX B
6onbmnx oobeMax. CoOBpeMEHHOE TeIEKOMMYHHUKAIMOHHOE 000pY0BaHUE CIIOCOOHO OTBEYATh 3TUM
TpeOOBaHUSAM U OOECIeunBaTh Mepenady OOJBIIOr0 KOJMYECTBA JAHHBIX 32 KOPOTKHE MPOMEXKYTKU
BpeMeHu. CrenoBarenbHO, TENepb HaM HYXHbBI CHEHMAIMCTBI, KOTOpble OyIyT 3TO 00OpyJIOBaHHE
MOHTHpPOBaTh, OOCITYy)XMBaTh, HAacTpaWBaTh M B Cly4ae OTKa30B IPOU3BOJUTH aBapHUUHO-
BOCCTaHOBUTENIbHBIE paboThl. [loAroToBKa BBICOKOKBATM(HUIMPOBAHHBIX KaJpOB SBISETCS HE
pOCTOH, HO BBIMOMHUMON 3amadedl. OJHAKO [UCTAaHIMOHHOE OOpa3oBaHWE B CBSI3H C
SMUIEMUOJIOIMYECKON CUTYalluil B MUpEe BHOCUT CBOM KOPPEKTUBHI B Iporiecc o0ydeHus. CTyIeHT He
MOYKET OCBOMTH BCEX NPAKTUYECKHUX HABBIKOB HA JWCTAHIMOHHOM (hopmaTre OOy4YeHHs, BEIb €My
HUKTO HE MOKaXET JIOMa KaK MOHTHPOBATh TEJIEKOMMYHHUKAIIMOHHOE 000pyoBaHue. B GonpmHCTBE
CllydaeB CTy/ACHTaM TIIPH BBINIOJHEHUH JIAOOPAaTOPHBIX paboOTHl JIEHb MCKAaTh KaKy-IHOO
UHPOPMALIMIO, H3yYaThb €€, MOTOM CMOTPETh OTAEIbHO BUJCOPOIMKHU, B KOTOPBIX PA3bACHAIOT
TEXHOJIOTUM MOHTa)Xa TOTO HJIM MHOTO O0OpyZOBaHUS. sl pemieHus 3Toi mpoOJIeMbl CYIIECTBYIOT
TEXHOJIOTUYECKUE KapThl — 3TO JIOKYMEHT, COAEpKalMi HeOOXOAUMbIE CBEIEHUs, MHCTPYKLUH, JUIs
BBITNIOJIHEHHS TEXHOJIOTUYECKOIO MpoLiecca.

TexHonOrMuecKknue KapTbl MOXHO YCOBEPIIEHCTBOBATH U BMECTO I'pauuyecKoro M300paxKeHus
BCTaBUTh CCBUIKY Ha BHJEOpPOJIMK, TIJleé MOATanmHO OyAeT mokKa3aH mopsjaok aedcrtBuil. Ha
JTUCTAaHIIMOHHOM (opMaTe 3Ta CUCTEMa SBISETCS OJHOM M3 JNOCTYNHBIX M JIOCTaTOYHBIX Ul TOTO,
YTOOBI CTYJIEHTHI OCBOWJIN MpelaraéMblii MaTepual.

TunoBsle TeXHONOTHYECKHE KapThl [3] OTYACTH MOAXOAAT MO HAIKM TpeOOBAaHUS, HO COAEpKAaT
JIMIIHKE pa3felibl, HAJOOHOCTH B KOTOPBIX B Mpoliecce 00ydeHHs! HeT. TeXHOJIOrn4ecKre KapThbl s
o0y4yeHMsI CTyIEHTOB OyJyT coJepXaTb TOJIBKO OINUCaHHe paboT W OO0OpYJOBAHUS U TEXHUKHU
0€30I1aCHOCTH.

Cnucok UCTOYHHUKOB:
1. Tenpenuuu pa3BUTUsA IEKTPOHHON Toprosiu 2021 [OnekrponHbIi pecypc] Pexxum goctyna:
https://zen.yandex.ru/media/id/5bf5d1501cbbfb00aa9379d2/tendencii-razvitiia-elektronnoi-torgovli-
2021-5fd040aee7b06b04b572412a

2. Ucnonp3oBanne MUGPOBBIX TEXHOJOTHH B TOCYNAapCTBEHHOM YIIPAaBICHHH [DIEKTPOHHBIN
pecypc] Pexxum  pocryma: https://hsbi.hse.ru/articles/ispolzovanie-tsifrovykh-tekhnologiy-v-
gosudarstvennom-upravlenii/

3. TexHoJOrHUYECKUE KAPThl HA MOHTAX AJIEKTPOOOOpYyIOoBaHUs [DIEeKTPOHHBIN pecypc] Pexum
JocTyma: http://electricalschool.info/main/electromontag/1222-tekhnologicheskie-karty-na-
montazh.html
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TEXHOJIOI'UA LI-FI

[lenbto qaHHOM pabOTHI ABIsICTCS paccMoTpenue TexHonoruu Li-Fi u obacteii e€ nmpuMeHeHus..

VLC (cBs3b MO BUIUMOMY CBETY) — TEXHOJIOTHS, KOTOpas IMO3BOJIAET HUCTOYHHKY CBETa, B
JIOTIOJTHEHHE K OCBEIICHUIO, TIepeiaBaTh MH(OPMAINIO, HCIIOJIB3Ys TOT K€ CaMblii CBETOBOM CUTHAJ.

Li-Fi  (Light Fidelity) — »9ro pagByHampaBicHHas BBICOKOCKOPOCTHas —O€CIIPOBOIHAsS
KOMMYHHUKAIIMOHHAsE TeXHOJorus. TepmuH Obul mpuayman XapanbgoM XaacoMm. JlaHHBIH BuUI
nepesavyy JaHHBIX HUCIIONIb3YeT BUAMMBIN CBET B OTKPBITOM IPOCTPAHCTBE 0€3 BOJHOBOJA, KaK KaHAI
cBs3u. Takum obpazom Li-Fi npunamnexur k rexnonorusim VLC. [1]

Onna u3 ocobeHHocrelr cucreM Li-FI — mpoctoit mpuHIMN paboThl TEXHOIOTHH. B cocraB
BXOJIUT JIBa JIEMEHTA!

[lepenaTuuk — UCTOYHHUK OETIOTO CBETA.

[IpreMHUK — YyBCTBUTENBHBIA (POTO CEHCOP, KOHTPOIHMPYIOUINHA J1I00BIe U3MEHEHHS B YPOBHE
OCBEIICHUS.

Hcrounnk curHama BbIJAET MEPUAIOIMIMA CBET, KOTOPBIM MPUHUMAETCS YYyBCTBUTEIbHBIM
CEHCOpPOM U Tpeolpa3yercs B HA0Op HU(PPOBBIX «ESAUHUID U «HYJe». [ co3nanus AByCTOPOHHEH
CBSI3M KaXKJI0€ YCTPOMCTBO JOHKHO UMETh 00a 31eMeHTa. Poiib poyTepa urpaet cBeToIMOAHAs JlamIia ¢
u3MeHsomuMmcss ceedenneMm. [Ipu stom IIK, Tenedon wmnm npyroe ycTpOMCTBO KOMILIEKTYETCS
JATYUKOM OCBEILEHUS, MTO3BOJISIFOIIMM Paclo3HaTh 3T MeplaHus. X cKopocTh HaCTOJIBKO BBICOKAs,
YTO YEJIOBEYECKUM TJla3 HE 3aMeyaeT 3TU MOMEHThL. lloilydeHHble Muranuss B JajbHEHIIEM
nepeopmupyrorcs B udpsl. B o0patHOM HarpaBieHnn padoTa MPOUCXOTUT CIAEAYIOLIUM 00Pa30M.
B nammne Bctpoen ¢oto cencop, a TenedoH win Ipyroe 000pyAoBaHUE NEPelaeT JaHHbIE IyTEM TaKuX
K€ MepLaHUM NOJCBETKM JAUCIUIeS WM CHEUaJbHOTO cBeroauoaa. Eciaum B ycTpoiicTBe He
NPEAYCMOTPEH 3KpaH, I 3THX LEJeHd MOKHO HCIIOJIb30BaTh CIIELUAJIbHBI HCTOYHUK CBETa B
kopryce. [1]

IIpenmyiuecrsa:

B uucie oueBUMIHBIX JTOCTOMHCTB HOBOM TEXHOJOTMU HE TOJIBKO CKOpPOCTH MEpenadyu, HO U
BBICOKH YPOBEHb 3aILUTHI OT XaKepCKUX arak. CBETHE MPOHUKAET Yepe3 CTEHbI, a MOTOMY ISl TOTO,
YTOOBI B3JIOMATh MOJKIIIOYEHHE 3JI0YMBIIUIEHHUKY CHayaia MpUJIETCsl IPOHUKHYTh HETIOCPEICTBEHHO
K UCTOYHHKY. Taxxke orcyTcTBHe DM H3Iy4deHHs], BCIEICTBUE STOr0 Oe30macHOe MpUMEHEeHHe (HET
BJIMSIHUSL HA MEMIIMHCKUE TPHOOPBI, MOXKHO TIPUMEHSThH B camoieTax) [2]

Henocrarku:

e HeBo3MoskHOCTE noaxkarouyenus no Jlai dait 6e3 ncTOYHUKA CBETA;

e OrpannveHne TEXHOJIOTHH U3-3a PU3NIECKUX OapbepoB;

o CHmxeHune yctonuuBocTy U nomexu Li Fi npu nefictBuu comHia;

e HeoOxoaumocTh co3fanusi HOBOM MHQPACTPYKTYpPHI, 4TO TpeOyeT IOMONHUTEIBHBIX 3aTpar.
[3]

BriBon

Ckopee Bcero, mosiHoro BbiTecHeHHs Wi-F1 texHonorueit Light Fidelity ne mnpowusoiiner.
Pazpabotuuku Li-Fi mpeamonaraior, 4To Ha MacCOBBIM PBIHOK MPOAYKT MOCTYHMUT HE PAHBIIE, YeM
yepe3 3-4 romga. Hanbosee BeposSTHBIN CIIEHApH — 3TO KOMILICKCHOE Hcmoib3oBanue Li-Fi u Wi-Fi.
[4]

Crucok nurepaTypsl:

1) besprovodnik.ru. Li-Fi - TexHomorust 13 KHHO NMPOHHWKACT B HAINY JKH3HB [ DNEKTPOHHBIA pecypc] — Pexum
nocryma: https://besprovodnik.ru/li-fi-tekhnologiya/

2)  Ruba  Technology. Texwuomoruss  Li-Fi [Onekrponnsiii  pecypc] —  Pexum  pocryna:
https://wifi.kz/articles/tekhnologiya-li-fi/

3) «Habr». Li-Fi: Byaymiee nunrepreta [JnekTpoHHsIi pecypc] — Pexxnm nocrtyma: https://habr.com/ru/post/435262/

4) XKypnan bectipoBonnsie TexHonoruu. Li-Fi: cBeTnoe Oyayree 6ecrpoBOIHBIX TEXHOJIOTHH MIIN TYIHKOBAasi BETBh
pasButus? [DnekTpoHHBIN pecype] — Pexxum noctyna: https://wireless-e.ru/nonstandard/svetovoj-tehnologii-li-fi/
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«IIATh KJIIOYEBBIX TEXHOJIOT UM 5G»

MaccuBabsle MIMO. Texnonorus MIMO o3HayaeT MCHOJIB30BAaHUME HECKOJbKUX AHTEHH Ha
npueMonepenaTunkax. TexHOJIorus, yCnelHo MpUMEHsIeMas B CETSIX YETBEPTOro NMOKOJIEHUS, HalAeT
npuMmeHenue u B ceTsax SG. IIpu 3ToM eciam B HacTosiee BpeMs B ceTsax ucnonbzyercs MIMO 2x2 u
4x4, To B OyAyIIEeM YMCIIO AaHTEHH YBEJIMYHUTCS. DTa TEXHOJIOTHS UMEET Cpa3y JBa BECOMBIX apryMEHTa
JUId IpUMEHEHMsI: 1) CKOpOCTh Meperayd JaHHBIX BO3PACTAeT MOYTH MPONOPLUOHATIBHO KOJIUYECTBY
AQHTEHH 2) KAa4eCTBO CHUTHAJIa YJIYYIIAaeTCs MpHU MPUEME CUTHAJA Cpa3y HECKOJBKMMHM aHTECHHAMHM 3a
cuet pazHeceHHoro npuema (Receive Diversity).

Beamforming. ®opmupoBanue qyda — 3TO MPUMEHEHHE HECKOJIbKMX M3JTyYaroIlUuX JIEMEHTOB,
NepefalolMX OJUH M TOT € CUTHal C OJMHAKOBOM JIMHOM BOJHBI M (a3oi, KOTOpble B
COBOKYIHOCTH CO3JAI0T €AWHYI0 AHTEHHY C 0ojee AJMHHBIM U LEJIEeBBIM IOTOKOM, KOTOPBIN
(dopmupyeTcs IyTeM YCUIIEHHs BOJIH B OIIPE/IEICHHOM HaIIPABJICHUH.

Smallcells. Manble coTBl — 3TO NEPEHOCHBIE MHUHHATIOPHBIC 0a30BbIC CTAHIIMH, KOTOPHIC
TpeOyIOT MHUHUMAIBLHOW MOIIHOCTH I TOTO, 4TOOBI paboraTh PaaukanmbHOE pasnuyme ceTeBon
CTPYKTYpBI IOJDKHO obecneunTh OoJiee LeneHanpaBieHHoe U 3((PEeKTHBHOE UCIONb30BaHUE CIEKTPA.
Hanuuune 60sb11ero Koam4ecTsa CTaHIMI 03HAYAET, YTO YaCTOThI, KOTOPBIE O/IHA CTAHIUS UCIIOJIb3YET
JUIS COEIMHEHMs C yCTPOUCTBAMM B OAHOHM 001acTH, MOTYT OBITh IOBTOPHO HCHOJIB30BAHbI JAPYron
CTaHLUEH B IpyToil 001acTH 115l 00CTYKHUBAHUS APYTOrO KIMEHTA.

[Tonnsiit gymiexc. C npuxogoM 5G npueMorneperaTiuk CMOKET OJHOBPEMEHHO IepeaaBaTh U
IPUHUMATD JAHHBIE HA OJJHOM YacTOTe. DTa TEXHOJOTUS U3BECTHA KAK MOJHBINA JYIJIEKC, 1 OHA MOKET
YBOUTb €MKOCTh OE€CIPOBOJHBIX CETel Ha caMOM (yHJaMEHTaJbHOM (PU3MYECKOM ypoBHE Bbicokas
CKOpPOCTh Iepefaud JAaHHbIX. ['pynma wuccnenoBarenedt Oputanckoro YHusepcutera Cyppes
YCTAHOBMJIA PEKOPJ CKOPOCTU [uIid Iepellaud JaHHbIX 110 OECHPOBOJHBIM CETSIM. 3aHMMAasCh
pa3paboTKoil cTaHAapTa CBSA3M HOBOTO MOKOJEHUs 5G, ydeHble cyMenu JocTudb ckopoctu 1 T6/cek
BBenenue HOBOro craniapTa Mo3BOJIMT, K puMepy, ckaunBaTh 1o 100 ¢puieMoB 3a 3 cekyHbl. Kpome
TOTr'0, TaKasi CKOPOCTb IE€PEIauM JTaHHBIX IOMOXKET 3HAUUTEIbHO COKPATUTh BPEMEHHBIE 3a1€PKKU IIPU
COBEpILIEHUH (DUHAHCOBBIX CIEIIOK.

Bricokas ckopocTh mepenauu naHHbIX. [pynma uccnepoBareneil OpUTaHCKOTO YHMBEpPCUTETA
Cyppest ycTaHOBWIJIa PEKOPJT CKOPOCTHU IS Mepesjaudl JaHHBIX MO OECIIpOBOIHBIM CETSIM. 3aHMMAsICh
pa3paboOTKOI CTaHJapTa CBA3M HOBOTO MOKoJeHUs 5G, yueHble CyMenu JA0cTHub ckopoctu 1 To/cek.
BBenenue HOBOro cranHiapTa Mo3BOJIMT, K MpuMepy, ckaunBath o 100 ¢puibMoB 3a 3 cekyHabl. Kpome
TOT'0, TaKasi CKOPOCTb Ie€pe/ladM JaHHBIX TOMOXKET 3HAUNUTEIbHO COKPATUTh BPEMEHHBIE 331€PKKU IIPU
COBEpILEHNH (DUHAHCOBBIX CIIEJIOK

CHHCOK JTUTEPATyPhI
1. Yto Takoe 5G? [DnektponHbIil pecype] — Pesxxum noctyma: http://12349.ru/5g/chto-takoe-5¢
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TEXHOJIOTHUS CETEM 6G

Yro 310?

6G - GecripoBoIHAS TEXHOJOTHUS MIECTOrO MOKOJICHUS Ul IIU(PPOBBIX COTOBBIX ceTel. 6G OyneT
UCIIOJIb30BaTh BEPXHUE MpeNesbl paAuoCHeKTpa U MojaepkuBaTh ckopoctu 1 Tout/c (TepabaliT B
CEKYH]LY).

Kakue npeumymiecra?

[Ipeumymectsa 6G Bce, ans 4ero Bbl ceddyac HCHOJB3YyEeTE CETEBOE COEAMHEHHUE, Oyaer
3HAUUTENILHO YIy4lleHo B ceTh 6G. BykBaibHO Kak[oe€ yJydileHue, Kotopoe nmpuHocut 5G, Oyner
NPOSIBIIATHCS Kak ele Oosee yinydieHHas Bepcusi B cetd 6G.

Korma Oyzaet BHeapeHO?

Knate nosiBieHust komMmepueckux 6GG-ceTelt B caMbIX TEXHHUYECKU MMPOJBUHYTHIX CTPAHAX CTOUT
yxe Kk 2030 rogy. Uto-To TouHOE 0 nare Beixoja 6G B Poccuu npsamo ceityac emie CioxHO.

Kak O6yzner peannzoBano?

Baxnoit mpoOnemoit, crosmieit mepex paspabotuukamu 6G, sBisSeTcs mepexon kK Oonee
BBICOKHMM, MEHEE IMEeperpyXeHHbIM TojiocaM paauodactot. Oxunaercs, yto 6G nepeiiger ¢ 100 [T
Ha TT'1 (Teparepn).

OcHOBHbIE TEHACHITUU

1. Poct o0BEMa mepenaBaeMbIX JAHHBIX M BBITEKAIONIAsh M3 3TOTO MOTPEOHOCTh B OOJBIICH
€MKOCTH CIIEKTpA.

2. Tlepexon OT OLEHKHU CHEKTpadbHOW S()(PEKTUBHOCTH Ha EOUHUILY IUIOMAAN K OIEHKE
OTHOCHTEJIEHO 00BEMa MPOCTPAHCTBA, C YUETOM YHEPT03(PPEKTUBHOCTH.

3. [osiBIeHNE «YMHBIX» U3ITyYaIOIIUX TOBEPXHOCTEH.

4. MaccoBasi IOCTYITHOCTh MaJIbIX JIaHHBIX.
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NCCIEJOBAHME ITPUHIUIIOB JEHEHTPAJIN30BAHHbIX U
PACIIPEJIEJTEHHBIX TEXHOJIOT U
DECENTRALIZED AND DISTRIBUTED SYSTEMS

We have billions of websites over the Internet, out of which only a few make it to the top in
terms of usage. These popular websites have emerged as robust centralized platforms for Internet
users’ day to day use. With the growing number of Internet users, millions of websites are forced to
use the infrastructure of other companies to protect against attacks and to make the website accessible
worldwide. Thus, the outage of just one such company makes a part of the Internet inaccessible. The
centralization of data in the hands of large companies makes these companies a target for hackers. Data
leakage on today's Internet is commonplace. The Internet is about sharing information. However, we
are not sharing a copy of the information, but hyperlinks. And hyperlinks are a double-edged sword;
what’s found on the Web can also be modified, moved, or entirely vanished [1].

Modern Internet services are centralized systems. In a centralized system, all users are
connected to a central network owner or “server”. The central owner stores data, which other users can
access, and also user information. A centralized system is easy to set up and can be developed quickly.
However, this model works well when there are few requests.

A decentralized system. A decentralized network consists of many servers or nodes, but
unlike centralized systems, these nodes are not controlled by a single company. Anyone can run their
own node and make it available to other people. You can choose any node based on your preferences
and register your account. Even if your friend is registered on another node, you will be able to
communicate as usual. That way, when you choose a node, you choose who will store your data.
Developing decentralized systems is not much harder than centralized systems, but they are not
perfect. Users usually register on one popular server, so a denial of service of this server will mean that
most of the network is unavailable [2].

A distributed system is a collection of computing elements each being able to behave
independently of each other. Users believe they are dealing with a single system. This means that one
way or another the autonomous nodes need to collaborate. In practice nodes are programmed to
achieve common goals, which are realized by exchanging messages with each other. The fact that we
are dealing with a collection of nodes implies that we may also need to manage the membership and
organization of that collection. However, managing group membership can be very difficult because
we don't have a single control center. Striving for a single coherent system introduces an important
trade-off. A distribution system is a collection of nodes so it is inevitable that at any time only a part of
the system fails [2].

Decentralized and distributed systems can solve the privacy and denial of service issues of
centralized systems. However, such technologies may be less user-friendly. Users will either have to
pay for the service or share computing power [3].
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WCCJEJOBAHUE PA3JIMYNI AGILE VS SRUM
AGILE VS. SCRUM. WHAT’S THE DIFFERENCE?

People often think scrum and agile are the same thing because scrum is centered on continuous
improvement, which is a core principle of agile. However, scrum is a framework for getting work
done, where agile is a mindset. You can’t really “go agile”, as it takes dedication from the whole team
to change the way they think about delivering value to your customers. But you can use a framework
like scrum to help you start thinking that way and to practice building agile principles into your
everyday communication and work [4].

The scrum framework is heuristic; it’s based on continuous learning and adjustment to
fluctuating factors. It acknowledges that the team doesn’t know everything at the start of a project and
will evolve through experience. Scrum is structured to help teams naturally adapt to changing
conditions and user requirements, with re-prioritization built into the process and short release cycles
(usually 2 weeks) so your team can constantly learn and improve [1,2].

There are three artifacts in scrum. Artifacts are something that we make, like a tool to solve a
problem. In scrum, these three artifacts are a product backlog, a sprint backlog, and an increment with
your definition of “done”. Let's look more closely at scrum artifacts:

- Product Backlog is the primary list of work that needs to get done. This is a dynamic list of
features, requirements, enhancements, and fixes that acts as the input for the sprint backlog. It is,
essentially, the team’s “To Do” list.

- Sprint Backlog is the list of items, user stories, or bug fixes, selected by the development team
for implementation in the current sprint cycle.

- Increment (or Sprint Goal) is the usable end-product from a sprint.

The scrum framework itself is simple. The organization of complex tasks into manageable user
stories makes it ideal for difficult projects. Quick releases keep the team motivated and the users happy
as they can see progress in a short amount of time [3].

However, scrum could take time to fully understand, especially if the development team is
acclimatized to a typical waterfall model. But, the long-term benefits far outweigh the initial learning
curve. Scrum’s success in developing complex hardware and software products across diverse
industries and verticals makes it a compelling framework to adopt for your organization.
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HCCJEIOBAHME IMTPUHIIUIIOB PABOTHI BJIOKYEMHA
BLOCKCHAIN

Blockchain is a difficult but interesting thing. Many practical applications for the technology
have already been implemented and explored, in no small part because of bitcoin and cryptocurrency.
High-level programmers and mathematicians are required to work in this field.

| think the company's executives need to use blockchain to keep up with the competition, as
this technology will make the company's work faster and safer. For example, any company can use the
Ethereum blockchain right now. Ethereum is the second most popular cryptocurrency. Its blockchain is
more improved than Bitcoin's blockchain.

Key features of blockchain:

Blockchain is immutable. This opens a lot of opportunities for platforms that need immutable
traits to make their system more functional in a highly competitive market [1, 2].

With the blockchain, you get true digital freedom. You are your own bank. You can take out
your money when you want and do it without anyone else authorization.

Decentralized services are the backbone of our futuristic society.

Blockchain can be used in almost every sector, including trade finance, bank, government,
education, healthcare, oil, and so on. These use-cases also have a huge impact [3].

Blockchain uses cryptography to add a layer of security to the data stored on the network.

Improved efficiency is another answer to why blockchain is important. Transactions will take
seconds rather than a week to complete, especially international transactions [4].

Blockchain is undoubtedly important to our society. It’s an impact on the current industries. It
is unparalleled. Very soon, most of the industry will start adopting blockchain.
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HCIOJIb30BAHUE API B PASPABOTKE WEB INPUJIOKEHUI
USING API IN WEB APPLICATION DEVELOPMENT

Application programming interfaces, or APIs, simplify software development and
innovation by enabling applications to exchange data and functionality easily and securely. An
application programming interface, or API, enables companies to open up their applications’ data
and functionality to external third-party developers, business partners, and internal departments
within their companies. This allows services and products to communicate with each other and
leverage each other’s data and functionality through a documented interface. Developers don't
need to know how an API is implemented; they simply use the interface to communicate with
other products and services. APl use has surged over the past decade, to the degree that many of
the most popular web applications today would not be possible without APIs [1].

APIs can be used for mashups that is information from one site can be mixed with that of
another. Authentication is one of the important things to be noted as all APIs are not public. API keys
are required in case of authentication for safe use. There are some APIs which do not require any
access token. APIs exchange commands and data, and this requires clear protocols and architectures —
the rules, structures and constraints that govern an API's operation. Today, there are three categories of
API protocols or architectures: REST, RPC and SOAP. These may be dubbed "formats,” each with
unique characteristics and tradeoffs and employed for different purposes. Having been an essential
part of software development for many years, APIs have enabled systems software vendors to
popularize their services and make it easy for 3rd party software developers to build solutions that
seamlessly incorporate key functionality, protocols or data from them. This spanned an entire API
economy, giving birth to solutions like Uber and enabling companies like Google to build excellent
services like Google Maps.

What is brilliant about APIs is that they enable software creators to build a solution once and
then simultaneously reuse it as many times as necessary and in as many places as necessary. This
means several things: 1. Efficiency — there’s only one code base to work with and maintain, and
managing multiple components can be done with precision and minimal effort; 2. Security — using
APIs it’s significantly easier to establish and enforce specific security protocols instead of opening a
database to 3rd parties; 3. Cheaper — a smaller number of specialist and technical resources are needed
to build, maintain and improve an API-based solution; 4. Faster — smallar impact to access data or
functionality, because APIs can be cached and access throttled and authorized according to specific
rules. REST APIs also allows vendors to build dynamic applications while using the same connection;
5. Consistency — the exact same features, details and availability will be offered to all parties who use
the API, without interruptions; 6. Control — fine-grained access and usage policies can be defined
based on an unlimited number of constraints [2].
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HNCCIEJOBAHUE ITPOBJIEMbBI KOMIIBIOTEPHBIX BUPYCOB
COMPUTER VIRUSES

A computer virus is a specially written small program that can "attribute” itself to other
programs, as well as perform various unwanted actions on the computer. The program containing the
virus is called infected. When such a program starts working, the virus first gets control. The virus
finds and "infects" other programs, and also performs some harmful actions (for example, corrupts
files or the file allocation table on the disk, "clogs up” RAM) [2].

Let's try to consider the methods of camouflage and protection used by viruses against us.
Treachery is the main and fastest way to make a dirty trick before being discovered.

Regenerative viruses divide their body into several parts and store them in different places on the
hard disk 3.

Sly viruses hide not only from us, but also from antivirus programs. These "chameleons™ modify
themselves with the help of the most cunning and intricate operations, using both the current data (file
creation time) and using almost half of the entire set of processor instructions.

Kaspersky Lab, one of the leading anti-virus software developers, presents an overview of virus
activity for March 2013.

On this table, you can see that about 40% is missing here. This is because there are a huge
number of viruses and it is not possible to calculate even approximately how many of them exist on a
given day.

To protect against viruses, you can use:

* General information protection tools.

* Specialized programs for virus protection.

* Programs - auditors

* Programs — vaccines [1].

Unfortunately, no single type of antivirus program provides complete protection against viruses.

Some of the measures you can take to reduce the likelihood of a virus infecting your computer,
as well as to minimize the damage from a virus infection if it does occur.

1. You should set write protection on archived flash drives.

2. You should not engage in unlicensed and illegal copying of software from other computers.
They may have a virus on them.

3. All data coming from outside should be checked for viruses.

4. Update the database of anti-virus programs [4].
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HCCJEIOBAHUE MPAKTUYECKOI'O IPUMEHEHW S HEHPOCETEM
PRACTICAL APPLICATION OF NEURAL NETWORKS

The primary goal in the field of artificial intelligence is to construct a machine with an intellect
comparable to that of a human. The field of neural networks involves a new approach to computing
that uses mathematical structures with the ability to learn.

There is a wide variety of applications in which neural networks can be utilized.

Neural networks address problems that are often difficult for traditional computers to solve, such
as speech and pattern recognition.

There are tons of applications of neural networks but most of these applications fall under one of
the three categories.

Artificial Neural Network, or ANN, is a group of multiple perceptrons/ neurons at each layer.

Recurrent Neural Network(RNN) has a recurrent connection on the hidden state. This looping
constraint ensures that sequential information is captured in the input data.

The building blocks of Convolution Neural Networks(CNNs) are filters a.k.a. kernels. Kernels
are used to extract the relevant features from the input using the convolution operation [1].

Face recognition. is the problem of identifying and verifying people in a photograph by their
face. It is often described as a process that first involves four steps: face detection, face alignment,
feature extraction, and finally face recognition.

Thispersondoesnotexist.com. uses research released last year by chip designer Nvidia to create
an endless stream of fake portraits, which are indistinguishable from real [2].

Image resolution improving. Thanks to deep learning and #NeuralEnhance, it's now possible to
train a neural network to zoom in to your images at 2x or even 4x.

Yandex weather forecasting. Yandex new product is based on convolutional neural networks.
Predicts future precipitation maps with a temporal resolution of 10 minutes for 2 hours ahead.

Tesla autopilot. Deep neural networks are one of the main components of the self-driving
technology stack. Neural networks analyze on-car camera feeds for roads, signs, cars, obstacles, and
people.

In conclusion, artificial neural networks are a concept that is the foundation of

many complex technologies used in everyday lives.
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HCCJEIOBAHME ITIPOTUBOPEYNI B KHBEPIIPOCTPAHCTBE
ETERNAL CONFRONTATION IN THE CYBER ENVIRONMENT

Cyber warfare is the use of the internet to attack an enemy, by damaging things such as
communication and transport systems or water and electricity supplies. Hackers are groups of people
who try to take control of someone's computer or information are called.

Cyber security experts are group of people who are trying to resist the first and protect
information by different ways (for example cryptography).

Cryptography is the primary method of software protection of information and secure
communication and exchange of information in the presence of third parties.

The WannaCry attack was a global computer attack that spread via the internet.

Exploit is a piece of software, a chunk of data, or a sequence of commands that takes advantage
of a bug or vulnerability in an application or a system to cause unintended or unanticipated behavior to
occur [1].

Operating system is a software program required to manage and operate a computing device
like smartphones, tablets, computers, supercomputers, web servers, cars, network towers,
smartwatches, etc.

Cybercrime prevention strategies set out the efforts to directly and indirectly deal with
cybercrime, such as law enforcement responses and the promotion of national and international
cooperation between governments, businesses, academic institutions, organizations, and the public, in
order to control and/or reduce cybercrime.

Cyber security strategies provide guidance on cybersecurity matters (which can include
cybercrime prevention), and map out objectives, action plans, measures, and the responsibilities of
institutions in meeting these objectives.

Information security is solely concerned with the security of the data and the network of
hardware and software on which it is contained and accessed, while cybersecurity expands this concept
to include “the protection of information resources, ...other assets” and the person or persons to whom
the information belongs.

To prevent further concerns, the organization should integrate cybersecurity policies into its
general IT policies for staff, including, but not limited to, not accessing the network for personal
reasons, not downloading or installing any programs on company computers, not opening unknown
attachments, and providing information on how to deal with phishing emails and other cyber threats

[2].
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NCCIEJOBAHUE ITPUHIUIIOB OIITUYECKHUX KOMIIBIOTEPOB
PHOTONIC COMPUTING

Like traditional computers, photonic computers are often referred to as either photonic or optical
computers and both of these names just refer to their use of the light. Particles of light is a little bit of a
misleading term because light behaves like both a wave and a particle.

The working principle of Optical Computer is similar to the conventional computer except with
some portions that performs functional operations in Optical mode. Photons are generated by Light-
emitting diodes, lasers and a variety of other devices. Design and implementation of Optical transistors
is currently under progress with the ultimate aim of building Optical Computer. Multi design Optical
transistors are being experimented with. A ninety degree rotating, polarizing screen can effectively
block a light beam [1].

Optical transistors are also made from dielectric materials that have the potential to act as
polarizers. Now often lasers are used in order to manipulate light or feed photon computers and, it
allows photon computers to exploit quantum effects such as quantum mechanics or different aspects of
light that electricity doesn't necessarily allow the exploitation. Fiber-optic communication is a method
of transmitting information from one place to another by sending pulses of infrared light through an
optical fiber.

Fiber is preferred over electrical cabling when high bandwidth, long distance, or immunity to
electromagnetic interference is required. In integrated circuits, optical interconnects refers to any
system of transmitting signals from one part of an integrated circuit to another using light. Optical
solution are used to transmit signals through long distances to substitute interconnection between dies
within the integrated circuit package [2]. However, there are still many technical challenges in
implementing dense optical interconnects to silicon: Integration technologies and Polarization control

[3].
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NCCJIEJOBAHUE ITPOBJIEMbBI XAKEPCTBA
HACKING

‘Hacking’ is the term used to describe unauthorised access to or use of a computer system. The
term ‘hacktivism’ is composed of the words ‘hacking’ and ‘activism’ and is the handle used to
describe politically motivated hacking. ‘Cracking’ refers to hacking with a criminal intent; the term is
composed of the words ‘criminal’ and ‘hacking.” Much has been made of the similarities between
profiles of terrorists and those of hackers. Both groups tend to be composed primarily of young,
disaffected, males.

Recently, the possibility of terrorist groups employing the services of hackers to carry out attacks
has received growing attention. Some hackers have demonstrated a willingness to sell their skills to
outsiders. Open source intelligence (OSINT) is definitely a key asset for monitoring potential threats
by cyberterrorists, especially as information concerning Western IT programmes, weaknesses and
vulnerabilities can easily be drawn from open sources.

While amateur hackers receive most publicity, the real threat are the professionals or ‘cyber
mercenaries.” This term refers to highly skilled and trained products of government agencies or
corporate intelligence branches that work on the open market Cyber attacks carried out by terrorists
with hacking skills. This is not impossible. The current trend towards easier-to-use hacking tools
indicates that this hurdle will not be as high in the future as it is today, even as it is significantly lower
today than it was even two or three years ago. Tim Jordan identifies two different types of hacktivism:
Mass Virtual Direct Action (MVDA) and Individual Virtual Direct Action (IVDA) [2].

According to Jordan “Mass Virtual Direct Action involves the simultaneous use, by many people
of the Internet to create electronic civil disobedience. IVDA utilizes classical hacker/cracker
techniques and actions for attacking computer systems, but employs them for explicitly political
purposes. It is the disruptive nature of hacktions that distinguishes this form of ‘direct action Net
politics’ or ‘electronic civil disobedience’ from other forms of online political activism. This type of
use of the Internet by political activists has been characterized as ‘Computerized Activism.’[1].
Cyber crime is a more recent phenomenon, which was enabled with the introduction of the modem and
the ability to remotely access computer systems, the explosion of e-commerce, and the resultant
increase in financial transactions taking place via the Internet. Attempts to conflate cyber terrorism and
cyber crime were inevitable. Although the proceeds of cyber crime may be used to support terrorism,
such activities ought not to be classed as cyber terrorism per se. cracking is not cyber terrorism.
Hacktivists, although they use the Internet as a site for political action, are not cyber terrorists either.
They view themselves as heirs to those who employ the tactics of trespass and blockade in the realm of
real-world protest.

References
1. A Hacker Manifesto by McKenzie Wark.
2. The Future of Armed Resistance: Cyberterror? Mass Destruction? (Conference Report):
The Center on Terrorism and Irregular Warfare (2000).

41



Mapuenxo I'.I1., rp.IT1E-026
Hayunslit pykoBoauTens: goneHt kapeapsl 9C HoBokmenosa P.I'.

NCCIEJOBAHUE CPABHUTEJIBHBIX XAPAKTEPUCTHUK A3BIKOB
MMPOI'PAMMUPOBAHUA COMPARISON OF PROGRAMMING LANGUAGES

Java is a fast, secure and reliable general purpose programming language. Python is also a
general-purpose language, which is characterized by power, efficiency and a high level of code
readability. Python is widely known for its brevity and ease of learning. What in Java will take you a
few lines of code; in Python can be implemented with just one. Due to this, Python is often
recommended to those who want to get into programming as quickly as possible. Java is a more
“detailed” language. However, its bulkiness allows you to create applications with more elaboration
and implement more complex logic.

If you take the same task and try to implement it both using Java and using Python, you can
note fewer characters in python code and fewer operators that the eyes “cling to” compared to java
code. Python has dynamic typing (DT), that means eliminating the need to declare the final type of
variables and functions while writing code. Thus, their types are found out automatically during the
execution of the program. In Java, strict typing (ST): the final types of variables and functions must be
set at the compilation stage. This means that they must be written manually while writing the code [1].

Both Java and Python are compiled into bytecode and run on virtual machines. This isolates
the code from the differences between operating systems, making both languages cross-platform. But
there is a significant difference between Python and Java. The first one usually compiles the code at
runtime, and the second one compiles ahead of time and distributes the bytecode. JVM (Java Virtual
Machine) performs timely compilation of all programs or parts of them into native code, which
significantly improves performance. Java feels great in mobile development for Android and in large
enterprise projects focused on business. Python is considered more versatile than Java. His conciseness
brings him a noticeable demand in such areas as: development of web applications using Django/Flask
frameworks; system administration tasks, DevOps engineering (scripting); automated testing
(Automation QA); working with large amounts of data, machine and deep learning, neural networks
(Big Data, Data Science).

Thus, Java is fast, safe and reliable general purpose programming language;

statically typed, has strict syntax rules, as well as high performance; good at implementing tasks
with complex logic; very popular in mobile development for Android and in Enterprise projects
focused on big business. Python is a general-purpose language that is characterized by power,
efficiency and a high level of code readability; dynamically typed language, the code is more readable
and concise, there are no brackets and semicolons in the syntax; performance is lower than Java;
indispensable in system administration, DevOps craft, very popular in computing with large amounts
of data, as well as in web development [2].
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HNCCIEJOBAHUE UCITOJIb30BAHUSA BUBJIMOTEKHN SWING JJIsA
W3IrOTOBJIEHUA INIAHUMETPUYECKOM UT'PbHI
SWING LIBRARY IN PLANIMETRIC GAMES

Every beginner programmer who is learning any kind of Programming languages, may meet the
GUI widget toolkit. Swing is a GUI widget toolkit for Java. Swing was developed to provide a more
sophisticated set of GUI components. It is part of Oracle’s Java Foundation Classes (JFC). Swing
Features. Class and description. SWING Ul Elements [1].

Creating Swing Game. Some about main Competitor and Successor of Swing Java FX. Java
FX is Swing’s younger, more limber cousin. FX behaves as a GUI library and lends itself to efficient
and rapid development of desktop apps.

Key differences of Swing and JavaFX. Both Java Swing vs Java FX performance is
recommended options in the business. In JavaFX, all the world’s a stage. In JavaFX, layout managers
are nodes. JavaFX has improved event handling. JavaFX supports properties. JavaFX is skinnable with
CSS. JavaFX has more consistent controls. JavaFX has special effects. Animation is easier in JavaFX.
JavaFX supports modern touch devices. JavaFX has no equivalent to JOptionPane. Swing and JavaFX
Comparison. Components. User Interface. Development. Functionality. Category. MVC Support [2].
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UCCJEJOBAHUE MPAKTUYECKOT'O UCIIOJIb30BAHUS JONTOJJHEHHON
PEAJIBHOCTU AUGMENTED REALITY

There is a fundamental disconnect between the wealth of digital data available to us and the
physical world in which we apply it. While reality is three-dimensional, the rich data we now have to
inform our decisions and actions remains trapped on two-dimensional pages and screens. This gulf
between the real and digital worlds limits our ability to take advantage of the torrent of information
and insights produced by billions of smart, connected products (SCPs) worldwide.

Augmented reality, a set of technologies that superimposes digital data and images on the
physical world, promises to close this gap and release untapped and uniquely human capabilities.
Though still in its infancy, AR is poised to enter the mainstream; according to one estimate, spending
on AR technology will hit $60 billion in 2020. AR will affect companies in every industry and many
other types of organizations, from universities to social enterprises. In the coming months and years, it
will transform how we learn, make decisions, and interact with the physical world. It will also change
how enterprises serve customers, train employees, design and create products, and manage their value
chains, and, ultimately, how they compete.

At the core, AR transforms volumes of data and analytics into images or animations that are
overlaid on the real world. Today most AR applications are delivered through mobile devices, but
increasingly delivery will shift to hands-free wearables such as head-mounted displays or smart
glasses. Though many people are familiar with simple AR entertainment applications, such as
Snapchat filters and the game Pokémon Go, AR is being applied in far more consequential ways in
both consumer and business-to-business settings. For example, AR “heads-up” displays that put
navigation, collision warning, and other information directly in drivers’ line of sight are now available
in dozens of car models. Wearable AR devices for factory workers that superimpose production-
assembly or service instructions are being piloted at thousands of companies. AR is supplementing or
replacing traditional manuals and training methods at an ever-faster pace [1].

More broadly, AR enables a new information-delivery paradigm, which we believe will have a
profound impact on how data is structured, managed, and delivered on the internet. Though the web
transformed how information is collected, transmitted, and accessed, its model for data storage and
delivery—pages on flat screens—has major limits: It requires people to mentally translate 2-D
information for use in a 3-D world. That isn’t always easy, as anyone who has used a manual to fix an
office copier knows. By superimposing digital information directly on real objects or environments,
AR allows people to process the physical and digital simultaneously, eliminating the need to mentally
bridge the two. That improves our ability to rapidly and accurately absorb information, make
decisions, and execute required tasks quickly and efficiently.
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UCCJEIOBAHHUE ITPOBJEMbBbI KOMIIBIOTEPHBIX IPECTYILIEHUAM
COMPUTER CRIME

Computer crime (cybercrime) and cyber-security are attracting increasing attention, both for the
relevance of Critical Information Infrastructure to the national economy.

Computer crime describes a very broad category of offenses [1].

Investigating a computer crime is a serious challenge to both police and private investigators.
Most organizations are not prepared to investigate a computer crime. Results indicate that computer
crime will increase in the 21st century, and this problem cannot be controlled by traditional methods
alone. Using new technology as preventive measures, and increasing awareness and security conscious
culture will prevent the problem in the long run.

Protecting a business against cyber-attacks is costly and can impact the relationship between the
company and its customers.

As businesses store more of their and their customers' data online, they are becoming
increasingly vulnerable to cyber thieves.

Because of the widespread adoption of Al in business operations in recent years, artificial
intelligence and cyber-crime protection have developed an interdependent relationship in
contemporary cyber security models [2].

Losing a computer or a web account due to cybercrime can be very damaging, especially as we
continue to rely more and more on these networks to conduct business. Increasing awareness would be
the best solution to the computer crime problem in general.

Though the current and future advancements in the realm of cyber security are clearer, the future
of artificial intelligence and cybercrime is difficult to predict. Use public key cryptography, reliable
biometric authentication, smart cards and other secure identity tokens can prevent unauthorized access
to personal data and provide assurance of identity.

Otherwise, take basic precautions for keeping your data private.
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AN OVERVIEW OF MODERN 3D PRINTING TECHNOLOGIES APPLICATIONS

Technological progress is developing very quickly and there is a feeling that new technologies
are emerging every day. Machine learning, artificial intelligence, internet of things, 5G are digital in
their literal sense, but what is technological progress bringing to the industry? Indeed, without the
production of physical objects, electronics housings and other things, digital technologies will not be
able to fly in the air. At this moment, additive technologies enter the scene, simultaneously including
all the best from developing in parallel digital technologies.

3D printing or additive manufacturing is a process of making three dimensional solid objects
from a digital file. The creation of a 3D printed object is achieved using additive processes. In an
additive process an object is created by laying down successive layers of material until the object is
created. Each of these layers can be seen as a thinly sliced cross-section of the object [1].

3D printing is the opposite of subtractive manufacturing which is cutting out / hollowing out a
piece of metal or plastic with for instance a milling machine. 3D printing enables you to produce
complex shapes using less material than traditional manufacturing methods.

With 3D printing, designers have the ability to quickly turn concepts into 3D models or
prototypes (a.k.a. "rapid prototyping™), and implement rapid design changes. It lets manufacturers
produce products on demand rather than in large runs, improving inventory management and reducing
warehouse space. People in remote locations can fabricate objects that would otherwise be inaccessible
to them.

Designers use 3D printers to quickly create product models and prototypes, but they're
increasingly being used to make final products, as well. Among the items made with 3D printers are
shoe designs, furniture, wax castings for making jewelry, tools, tripods, gift and novelty items, and
toys. The automotive and aviation industries use 3D printers to make parts. Artists can create
sculptures, and architects can fabricate models of their projects. Archaeologists are using 3D printers
to reconstruct models of fragile artifacts, including some of the antiquities that in recent years have
been destroyed by ISIS. Likewise, paleontologists and their students can duplicate dinosaur skeletons
and other fossils [2,3].

This article discusses some interesting examples of the application of additive technologies in
such areas as:

—Biomedicine and artificial heart printing

—Creation of a fleet of autonomous 3D printers for the construction of shelters from lunar soil
from meteorites

—Using 3D printers to deceive fingerprint sensors [4].
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HNCCIEJOBAHUE ITPUHIIUIIOB «30JI0TOI'O CEYHEHUSA» B
IMPOI'PAMMUPOBAHHNU THE GOLDEN RATIO

The golden ratio is the ratio of parts and the whole, in which the relations of the parts to each
other and each part to the whole are equal. A mathematical relationship that is often found in the world
around us and can be seen almost everywhere. The principle of the golden section is the highest
manifestation of the structural and functional perfection of the whole and its parts.

It is generally believed that the concept of the golden division was introduced into scientific use
by Pythagoras, an ancient Greek philosopher and mathematician. There is a version that Pythagoras
was inspired by the knowledge of the Egyptians and Babylonians to create his own golden value [1].

Indeed, the proportions of the pyramid of Cheops, temples, bas-reliefs, household items and
ornaments from the tomb of Tutankhamun indicate that Egyptian masters used the golden division
ratios when creating them.

If the font size increases, then the line height should also increase in order to maintain the
geometric proportions of the text. In other words: font size and line height have a directly proportional
relationship.

As a result, the height and length of the line have a certain mathematical relationship,
specifically: for any font size, the height of the line should increase if its length increases.

To use the golden ratio in cinema,objects should be at the intersection of horizontal and vertical
lines, each of which divides the frame in a ratio of 1/3:2/3.

Astronomy tells us that the orbits of all the planets of our Solar System relate to each other in the
same way as the integer powers of the known golden ratio.

Biological science confirms that in the plant world, the proportions of flowers, the number of
petals and their size correspond in a similar way.

Mathematical science has helped to discover the "golden principle” even in the greatest
architectural structures of the earth, for example, the pyramid of Cheops [2].

Of course, without such a science as mathematics, people would not be able to formulate this
principle, but internally they, like all living beings in our universe, gravitate towards it, which is
reflected in their creativity.

The Golden Ratio is the basis of everything that surrounds us. You can find the "golden” section
in the faces of people, in the facades of buildings, in the paintings of artists, in the structure of
websites, in nature, and in general in everything that surrounds us.
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HCIOJb30BAHUE HEMPOHHBIX CETEN B CUMYJISILIUU ®U3UKH
NEURAL NETWORKS IN PHYSICS SIMULATIONS

Realistic simulators of complex physics are invaluable to many scientific and engineering
disciplines, however traditional simulators can be very expensive to create and use. Building a
simulator can entail years of engineering effort, and often must trade off generality for accuracy in a
narrow range of settings.

Real-time simulation of fluid flow is a long-standing problem in many application domains: from
computational fluid dynamics for industrial applications, to smoke and fluid effects for computer
graphics and animation. High computational complexity of existing solutions has meant that real-time
simulations have been possible under restricted conditions. The solution is a machine learning based
approach for accelerating linear projection that is fast and whose complexity is data-independent.
Leveraging the power of deep-learning techniques to derive an approximate linear projection.[1]

State-of-the art modeling of complex physical systems, such as deforming surfaces and volumes,
often employs mesh representations to solve the underlying partial differential equations. Additionally,
classical general-purpose solvers on irregular domains, often do not scale well on hardware
accelerators, while model that is built from neural network building blocks, highly suitable for
hardware acceleration. Model’s strong efficiency advantage means it may be applicable in situations
where computing costs are otherwise prohibitive.[2]

Many visual effects in feature films rely on realistic simulations of the interaction and motion
of deformable objects. Reproducing these convincing and costly numerical simulations in the context
of interactive graphics applications remains an open challenge. Promising avenues to improve
performance in this domain include subspace simulation and data-driven methods. Effectively
combining these two paradigms into a practical, end-to-end solution we can develop a novel neural
network training procedure that back-propagates errors through the entire simulation integration step,
leading to stable long-term predictions.[3]

References:

[1] Jonathan Tompson, Kristofer Schlachter, Pablo Sprechmann, Ken Perlin: Accelerating
Eulerian Fluid Simulation With Convolutional Networks arXiv:1607.03597 [cs.CV]

[2]Tobias Pfaff, Meire Fortunato, Alvaro Sanchez-Gonzalez, Peter W. Battaglia: Learning Mesh-
Based Simulation with Graph Networks arXiv:2010.03409 [cs.LG]

[3] Daniel Holden, Bang Chi Duong, Sayantan Datta, Derek Nowrouzezahrai: Subspace Neural
Physics: Fast Data-Driven Interactive Simulation https://static-
wordpress.akamaized.net/montreal.ubisoft.com/wp-content/uploads/2019/08/27140237/deep-cloth-

paper.pdf

48


https://static-wordpress.akamaized.net/montreal.ubisoft.com/wp-content/uploads/2019/08/27140237/deep-cloth-paper.pdf
https://static-wordpress.akamaized.net/montreal.ubisoft.com/wp-content/uploads/2019/08/27140237/deep-cloth-paper.pdf
https://static-wordpress.akamaized.net/montreal.ubisoft.com/wp-content/uploads/2019/08/27140237/deep-cloth-paper.pdf

Performed by Ananjev V.I. T1E-12b
Supervisor Tursunov F.M.

HISTORY OF COMPUTERS

The need to make calculations has always existed. People, trying to improve the calculation
process, invented all sorts of devices. This is evidenced by the Greek abacus, and Russian abacus, and
many other various devices. In the XVII century, the first mechanical calculating machines were built,
and in the XIX century they became widespread. And nowadays, the most complex computational
tasks, as well as many other operations not related to numbers, are solved with the help of an
"electronic brain™ - a computer [1].

The first real calculating machine appeared in 1820 as the result of several people's
experiments.

Babbage’s analytical engine.

Babbage designed a device and called it an analytical engine. It was the first programmable
computer, complete with punched cards for data input.

Babbage gave the engine the ability to perform different types of mathematical operations. The
machine was not confined to simple addition, subtraction, multiplication, or division. It had its own
“memory,” due to which the machine could use different combinations and sequences of operations to
suit the purposes of the operator.

In 1944 in the United States, International Business Machines (IBM) built a machine in
cooperation with scientists working at Harvard University under the direction of Prof. Aiken.

It was the largest electromechanical calculator ever built. The gadget that was the basis for the
first computer revolution was the vacuum tube, an electronic device invented early in the 20th century.
The vacuum tube was ideal for use in computers. It had no mechanical moving parts. It switched flows
of electrons off and on at rates far faster than possible with any mechanical device [2].

With the help of studying the history of the development of computer technology, you can learn
the whole structure and importance of computers in human life. This will help to understand them
better and easily perceive new progressive technologies, because we should not forget that computer
technologies are progressing, almost every day.

References
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2. Computers And Information Systems by Marvin R. Gore

49


https://otherreferats.allbest.ru/programming/00016118_0.html
https://www.goodreads.com/author/show/1429961.Marvin_R_Gore

Performed by Borovinskikh D. Denis — PE-12B
Supervisor: Fayoz M. Tursunov

IT EQUIPMENT: DEVELOPMENT OF APPS

It's tempting to spring for packaged software as a quick fix for your immediate needs. But off-
the-shelf apps have limits that can box your evolving business in. That's why you need a do-it-yourself
platform—to build customized solutions that grow along with you.

Application development is the process of creating a computer program or a set of programs to
perform the different tasks that a business requires. From calculating monthly expenses to scheduling
sales reports, applications help businesses automate processes and increase efficiency. Every app-
building process follows the same steps: gathering requirements, designing prototypes, testing,
implementation, and integration [1].

When off-the-shelf software doesn't meet specific business requirements, the best option is to go
custom. Hire developers to build apps for you, or build on your own with do-it-yourself tools.

The RAD (Rapid Application Development) model follows an incremental approach. You can
simultaneously develop the individual modules of the application to enable faster delivery of the final
product.

Low-code platforms include intuitive visual interfaces that make it easy to build and launch apps,
even for non-programmers. You can drag and drop snippets of code and modify them, based on
business logic, to design automated workflows.

Mobile application development is the process of creating apps that run on any mobile platform:
Android and i0S. With everything you need right at your fingertips, you can track inventory or make
instant updates from your phone.

Database applications are designed to collect, organize, and manage information efficiently.
They're used to sort data by criteria, perform calculations, create reports, and share information with
team members.

Enterprise applications are a type of software developed to cater to large-scale organizations.
They support enterprise-grade features, like massive data storage and automation of complex business
processes [2].

Web applications are software developed for a specific purpose, hosted on a web server. They
can be accessed using any internet-enabled device, like phones, laptops, and desktops. Some examples
of web applications are online banking sites, ecommerce websites, and social networks.
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DISADVANTAGES OF 5G TECHNOLOGY

5t generation technology offers a wide range of features, which are beneficial for all group of
people including, students, professionals (doctors, engineers, teachers, governing bodies,
administrative bodies, etc.) and even for a common man. However, it has some disadvantages as
follows:

o Immediate Obsolescence. The transition to the 5G network will require devices that can
support it; current 4G devices do not have this capability and will become immediately obsolete.

« Technological exclusion. The implementation of the 5G network also implies a lack of
immediate accessibility for average pockets, combined with a delay in its implementation due to a lack
of means for its use.

e Insufficient Infrastructure. For the 5G network to function properly will require a whole
ambitious investment in infrastructure to increase bandwidth and expand coverage, and this is not
cheap. This situation will necessarily lead to delays in its implementation due to the high costs that
governments will have to cover for 5G to function properly

« Risks in security and proper data handling. All of this requires optimal data management,
and this is where the most conflictive part of the advantages versus disadvantages lies. And the fact is
that, in the management of all this information, both from companies and individuals and even
governments, not only issues such as Big Data techniques are involved in its study.

Each country is currently discussing the legal and ethical standards for the handling and use of
this data, so that privacy is not affected by all this interconnectivity.

5G is a reality that in a short time will touch our lives like previous technologies, and it would
be better to look at it now to take advantage of its benefits and avoid its risks.
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LINGUA FRANCA

Language is something that people are used to using without thinking about how important it is,
how significant it is for their consciousness and culture. Not knowing the language, it is extremely
difficult to communicate with your own kind, even impossible. This is very clearly felt by a person
placed in an absolutely alien language environment. So, it is difficult for a foreigner to explain himself
to the local population if the language of this country is not even remotely familiar to him. Generations
also communicate through language. Written sources convey to modern people the knowledge,
experience, feelings and thoughts of those who lived quite recently or many generations ago. If the
language changes, then such a dialogue becomes extremely difficult: it is already extremely difficult
for a person from the XXI century to understand what the author of a literary work written a thousand
years ago wanted to express, even if both of them are representatives of the same people [1].

Thus, the language is part of the national culture. A person belongs to the people in whose
language he thinks. And this opinion is not accidental. Language, its sound system, the system of
meanings of words, their structure, methods of education are closely related to the culture and
traditions of the native-speaking people.

At the beginning of the XXI century, there were 6,700 "living" languages on Earth.

They say that it is difficult for a European to understand a representative of the Slavic people - is
it because their languages are not closely related? And the mentality of the peoples of the Far East is so
mysterious, isn't it for the reason that the difference in language is too strong? It is not by chance that it
is believed that it is possible to understand the mentality of a foreign nation by studying its language.
Therefore, we can say that language is the center of the soul of the people, its spirit and essence.

Recently, the concept of a global society has become increasingly popular in the world scientific
community. From the point of view of this concept, all the people of our planet are citizens of a single
global society, which consists of many local societies — individual countries of the world. This concept
greatly simplifies the consideration of the processes of globalization, which in this case turn into
ordinary social transformations within a global society [2].

Language is not just a means of communication. The language primarily reflects the culture of
the people, their history and ethnic identity. Without language, there is no identity that is inherent in all
tribes, nationalities and nations inhabiting the Earth.
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MOBILE APPLICATION

Mobile Application is software designed to work on smartphones, tablets and other mobile
devices. Initially, mobile applications were used for quick email verification, but their high demand led
to the expansion of their assignments in other areas, such as mobile phone and GPS games,
communication, video viewing and Internet use. This term has become very popular since 2007, and in
2010 was included in the list of "Words of the Year" of the American Dialectical Society. The
outbreak of the Covid-19 pandemic has led to massive changes in the way consumers use and interact
with apps. Nowadays, more and more people are turning to mobile applications for entertainment,
remote work and everyday tasks. The mobile application market is very developed today and is
steadily growing. According to Statista forecasts, in 2020, the gross annual revenue in the mobile
application industry exceeded $189 billion, Also , mobile applications are divided into several main
categories: 1. Gaming applications; 2. Medical applications; 3. Leisure applications; 4. Mobile services
[2].

Today, mobile apps help people take care of their health, and doctors - to communicate with
patients and correctly establish diagnoses. Denis Krivolapov, Head of Project Management at
Distillery, which develops mobile applications and web services, tells about what technologies are
available for this and who needs them.

As it turned out, the Internet causes almost entirely positive emotions in modern teenagers. It is
called "funny”, "necessary", "safe", "helping to keep in touch", "convenient”. While the respondents
identified television, first of all, as "inconvenient” and "boring" [2].

Mobile banking is a service that allows you to manage customer funds using a mobile terminal,
allowing you to pay for goods and services, as well as make transfers from your bank account using a
mobile phone. The service is implemented either by SMS commands (SMS banking), or by using
special applications for phones using the Internet for data transmission.
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BUSINESS CORRESPONDENCE: SPEECH ETIQUETTE IN AN OFFICIAL
SITUATION

A specific feature of the named process is regulation, i.e. complying with the established
restrictions depending upon the national and cultural traditions, professional ethical principles. The
regulation of business interaction is also determined by the speech used [1].

It is imperative to observe speech etiquette - the norms of language behavior developed by
society, standard ready-made "formulas™ that allow you to organize etiquette situations of greetings,
requests, gratitude, etc. These stable constructions are selected taking into account social, age, and
psychological characteristics

Depending on the various characteristics, business communication is divided into:

X oral - written;

<> dialogical - monological;
X interpersonal - public;

X direct - mediated;

X contact — distant.

Example of written business speech:

"The Lessee undertakes to bear full responsibility for all losses that he may cause to the Lessor
as a result of the use of the provided space not for its intended purpose in accordance with this
agreement ..."

Example of oral business speech:

"Dear Sirs, | would like to submit to your court a report entitled" Banking Operations with
Securities in Russia. "I will say right away:" Money must work! I will try to give a number of reasons
2]

In the traditional genres of business communication (public speeches, interviews, commentary,
consultation), in the new conditions, communicative strategies of firms or business partners are
implemented, which require not only self-presentation skills, but also the ability to promote the
company's philosophy, organizational values, corporate culture, and consumer knowledge. market,
financial market, contact audiences, power structures, etc.

References:
1. https://studfile.net/preview/5798004/page: 23/
2. https://etikket.ru/delovoj-etiket/delovoj-rechevoj-etiket.html

54


https://studfile.net/preview/5798004/page:23/
https://etikket.ru/delovoj-etiket/delovoj-rechevoj-etiket.html

Peretsvetov D.M, MS-11b
Supervisor — Tursunov F.M

FUTURE EVOLUTION OF SATELLITE COMMUNICATION

Today, the development of the satellite industry is difficult to imagine without its connection
with terrestrial networks. Most of the changes in infrastructure significantly affect both satellite
communication services and system characteristics.

The most promising directions in the development of satellite communications: Mastering Ka —
range, in sparsely populated regions where terrestrial optical communication channels are absent, Ka -
the range is able to provide mobile operators with a new development of broadband access in hard-to-
reach areas, and due to the low cost of services in Ka - band can also be in demand in the public
sector.,

The Very Small Aperture Terminal (VSAT) is ground terminals that perform two-way
transmission of information in the Ku and C bands via satellite.

Application of high capacity satellites (HTS). HTC — satellites High Throughput Satellite is a
satellite that whose performance exceeds many times the performance of classic satellites with an
equal volume of frequencies allocated to the satellite.;

I0T - Internet of Things. The Internet of Things will penetrate deeper into all areas of life, and,
undoubtedly, into some regions for the exchange of machine traffic it will be possible to effectively
use satellite communications [1].

Future communication satellites will have more onboard processing capabilities, more power,
and larger-aperture antennas that will enable satellites to handle more bandwidth [2].

References

1. https://lwww.sas.com/en_us/insights/big-data/internet-of-things.html
2. https://www.britannica.com/technology/satellite-communication/How-satellites-work.
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Supervisor Tursunov F.M.

PROGRAMMING

Our society almost fully depends on computers. But they wouldn’t work without software. And
for that we need programming. Programming is a process of making a program. A program is a set of
commands which is translated by a compiler from a programming language to a machine language
which a computer can understand. All data and programs exist in the form of binary code.

There are many programming languages. They all have three components: an alphabet, a syntax
and a semantics. They are the rules one should know to write a program in a particular language. If a
programmer wouldn’t follow these rules, there would be no program [1].

The mother of programming is Ada Augusta Lovelace. She described the process of
programming. Also, she predicted that in the future computers would be able to operate not only with
numbers but also with other abstract concepts [2].

Previously programming languages were machine orientated. It was hard to work with them.
They were very close to the binary code. Now programming languages are more human friendly. They
consist of formulae and English words or parts of them. A compiler now is often built-in [1].

The most interesting field in programming is the artificial intelligence. In this field the one who
IS programming is a computer. Humans should only show it the way. The examples of artificial
intelligence in our everyday life one may find in one’s’ own smartphone. The artificial intelligence is
trying to predict, what one would type, when one just has started it. The artificial intelligence helps a
camera on a smartphone to focus [3]. So, people who are afraid that artificial intelligence would kill all
humans or something like that should know that the artificial intelligence is already exists and nothing
have happened.

References
1. Burmashova N.V., Lectures for the students of Ural Technical Institute of Communications
and Informatics, 2021
2. Informatics in the future. Proceedings of the 11" European Computer Science Summit
(ECSS 2015), Vienna, October 2015, editors Wertner H., Harmelen F., Springer open, 2017.
3. Temper A., Al for Dinosaurs. https://medium.com/mechanized/ai-for-dinosaurs-
67848a90fce3
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Performed by David R. Sharipyanov — KD-11B
Supervisor: Fayoz M.Tursunov

BUSINESS CORRESPONDENCE: WAYS OF EXPRESSING SPACE-TIME
RELATIONS IN SPEECH

Space is among the most important categories, being, along with the concept of time, the main
form of existence of matter. Philosophy denies the timeless and extratemporal reality, thus
emphasizing their objective character. Locality is the universal organizing center of speech production
in human communicative activity. Any utterance (text) captures the spatial essence of the world [1].

Spatial relations between different phenomena and processes of the world around us are
expressed in language by means of different linguistic levels: morphological, syntactic and lexical. The
correlation of these levels varies in different languages. Each language, according to the peculiarities
of its grammatical structure, reveals a certain peculiarity in expressing the semantics of space.

The aim of this paper is to investigate spatial relations and the means of their realization in
English, considering the category of locality as a semantic space created by the interaction of
multilevel factors (eventfulness, parametric relations and subjective orientation).

Space is one of the first realities of being perceived and differentiated by man. It is organized
around a person, putting himself/herself in the center of macro- and microcosm. It is no coincidence
that not only space is differentiated in detail by linguistic means in all languages, but it is the basis for
the formation of many types of nominations relating to other, non-spatial spheres. Many prepositions,
conjunctions, adverbs undergo semantic development: "space™" - "time" - "cause" (and other logical
relations).

For the general theory of cognition and, consequently, for cognitive linguistics, it is essential to
study the transition of nominations from one sphere, from one semantic field to another.

A full-fledged analysis of any semantic field involves two main areas of research:

Space-time relationships. Spatial and temporal parameters of communication are studied by the
scientific field of proxemics (proximity). This term was introduced by the American anthropologist E.
Hall, a pioneer in the study of human territorial needs. He notes that any living being strives to have its
own territory.

Violation of communicative distances by one of the partners can lead to the deterioration of the
psychological atmosphere of communication, negative emotional and behavioral reactions of the
interlocutor [2].

The state of business interaction is influenced by the time of its implementation, the dynamics of
biorhythms and daily rhythms of partners' life activity. It is known that some people are more
productive in the morning hours ("larks"), others in the late evening hours ("owls"). It is believed that
around 7 p.m. people's neuro-psychic state becomes more unstable, the risk of irritability and
irascibility increases.

References
1. https://voplit.ru/article/prostranstvenno-vremennye-otnosheniya.
2. https://www.chem-astu.ru/chair/study/physics-partl/?p=11
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ADVANTAGES OF 5G TECHNOLOGY

To think that the future is still far away is to forget that tomorrow is already the future, and we
will be living it as soon as we open our eyes at dawn.

In this path of technological advances, we went from having a truly pocket device that was used
to make and receive calls from (almost) anywhere (1G), to being able to make up for that need by
choosing to send a text message instead of calling (2G) while still having that possibility in the same
device [1].

Then came the need to be able to access the internet wherever we were, and that was also
possible through our cell phones (3G). And this trend continued until today where our infinite need for
information is reflected in what we now know as every day, the daily surfing the net through our
smartphones (4G).

The story does not end there, this need continues and grows, giving way to the development of
the next level in our consumption of information and our way of being connected and interconnected
with each other and with the things around us, the 5G technology.

The promise of 5G, advantages and disadvantages

For some time now it has been said that in the next few years the 5G network will change our
lives. However, in the course of that time, it has also sparked events that have led to the development
of a whole series of discussions around its many benefits, but also its disadvantages [2].

Advantages of 5G technology

« Higher Download Speed. The 5G network will have the capacity to increase download speeds
by up to 20 times (from 200 Mbps (4G) to 10 Gbps (5G)) and decreasing latency (response time
between devices). These speeds will maximize the browsing experience by facilitating processes that,
although possible today, still present difficulties.

« Hyperconnectivity. The 5G network promises the possibility of having a hyper-interconnected
environment to reach the point of having the much desired “smart cities”. The correct performance of
these new dynamics will depend on the bandwidth of 5G and the Internet of Things.

« Process optimization. It is also expected to revolutionize areas such as medicine (remote
operations, for example), and traffic management and autonomous vehicles, as well as its
implementation in the construction sector to optimize resources and reduce risks.

References
1. Jonathan Rodriguez. Fundamentals of 5G Mobile Networks. Portugal. 2015.
2. https://www.bbva.ch/en/news/advantages-and-disadvantages-of-5g-technology
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CEKIIHA BCEOBLIEH HCTOPUH U HCTOPHH POCCHH

AmnanbeB B.W., tp. [1E-126
Hayunsrii pykoBoautens: noneHT kadenpsl DC Cyxux H.H.

AJIEKCAHIP MAKEJTOHCKH: YEJIOBEK U ITOJIKOBO/IEII

Anekcanap MakeqoHCKUN poauiics B MakeAoHCKO# cronwmie Ilemra. Otiiom Anekcanapa ObuT
MakenoHckui napp Guunm Il. Mars — OnuMnuana, 1049b SMUPCKOTO Haps. Asiekcanip MakeJoHCKUi
-OJIMH U3 BETMYANIINX MOJIKOBOIIEB IPEBHOCTH, CO3aTe)Ib OTPOMHOM UMIIEPUH, TIPOCTUPABIICICS OT
Anpuarndeckoro mops 10 Uuaa, or @pakuu 10 BepxoBbeB Huna.

OO6yuenue AnekcaHap B paHHEM BO3pacTe MPOXOAUII HE JIOMa, a TI0 YCTaHOBJICHHOMN TpaJuLINKA —
y poacTBeHHHKOB. OH yumiics B Muese, a negaroraMu Obutd JIeoHW 1, HACTaMBaBIIUN Ha CITAPTAHCKOM
oOpa3e ku3HU U akTep Jlucumax, KOTOpbId 00yd4an IOHOTO HACIEAHHUKA MPECTOJIa PUTOPUKE M ITHKE
[1]. C 13 net ero cTay BOCIHUTHIBATH BEIMKUN MBICIUTENIb APUCTOTENb, KOTOPBIA OBLT XOPOIIIO 3HAKOM
C €ro OTIIOM.

OdunuanpHO 1ENbI0 MOX0Ja B A3HMI0 OBUIO OTMILEHHE MEepcaM 3a MOpYyraHHbIe TIpedecKue
CBATBHIHU; caM 22-JE€THUN IMOJKOBOJEL BUET ce0s B KAYECTBE HOBOTO AXWJIIa, BBEIHAIIMBAS UJEH 00
YCTaHOBJICHMH MHPOBOTO T'OCIIOJICTBA, PEIIUB CTaTh IapeM A3UU U NPEBpPaTUTh €€ B LIEHTP CBOEH
nepkaBbl. [{nst 3Toro HykHO ObUIO cOKpymuTh Axemenujckyro umnepuro apus Il Komomana.
MaxkenoHUH B 3TOM HOBOM T'OCYAapCTBE OTBOJAMIIACH BTOPOCTEMEHHAsl POJb, U MOTOMY AJIEKCaHIp,
cobupasch B MOXOJ, IIEAPO pa3aBaj MOXKAJIOBaHUS CBOUM MPUOIMKEHHBIM U MPOCTHIM COJAaTaM.
OTO MO3BOJIMIIO €MY YBEIUYHUTh YHUCIIO CITY>KUJIOW 3HATH U YACTHYHO MOKPBITH PACXO/bI, CBA3aHHBIC C
pOCTOM apMUH.

Bepnysmuce B Ilepcuto, Anekcanap yBUIEN, YTO MHOTHE caTparbl B30YHTOBAINUCH U PEIIHIN
co31aTh COOCTBEHHBIC JiepKaBbl. HO ¢ BO3BpallleHHEM IOJIKOBOIIA UX TUIAHAM MPHUIICT KpaX, a BCeX
HEMOKOPHBIX *ajia Ka3Hb. 3uMOi 323 roza /10 H. 3. -MEHbIIIE YeM 3a HEJICIIO JI0 Hadayla MpenpusaTHs
BEJIMKUI TIOJIKOBOJICII TSDKEIIO 3a00JIeBaCT, MPEAIOIOKHUTEIHLHO, Masipueid. XOTs CYIIEeCTBYIOT BEPCUU
u 00 oTpaBiieHnH AJiekcaHapa. HeckombKko MecsIeB OH HE MOT MOJHATHCS C IMOCTEIN CBOETO JIoMa B
BaBunone [2]. C Havama WrOHS y HEr0 OTKa3bIBACT PedYb W HACTHraeT >KeCTOYaMIas JUXopajka,
koropass jwiack 10 nueir. 10 urona 323 roma [0 H.3. BENMKUN Lapb U TOJKOBOAEL AJEKCAHIP
Makenonckuii ckonuancs. Ha MomeHT cMepTH eMy ObL10 TOJIBKO 33 roJ1a, OH HE JOXKHUII OKOJIO Mecsiia
1o cBoero 33-netus. [locne ero cMepT MOIKOBOALBI Pa3ACTHIN MEXKIY COOON BCE 3€MIIH OTPOMHOTO
rocyJ1apcTBa.

CHnucoK UCIOJIb3yEMOM JTUTEPATYPBI:
1. ®opkonu J1.: Anexcanap Makenonckuii 3aBoeBarens Mupa. - M., 1995.
2. ®op I1.: Anekcanap Makenonckuii. - M.: Meicib, 2006.
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TEHUAJBHBIA ABUAKOHCTPYKTOP POCCUMCKOI'O MPOUCXOXKJIEHHUA:
BUOI'PA®UA U. U. CUKOPCKOI'O

Urops MBanoBuu Cukopckuii (1889 - 1972)— pycckuii ¥ aMepHKaHCKHA aBHAKOHCTPYKTOP,
yuéHbIi, n300peraTens, Gunocod, poxuics B 1889r B Kuese, B ceMbe H3BECTHOTO Bpaya — IICUXHATPA
HBana AnexceeBuua Cukopckoro. Co3aarenb MHEpBBIX B MHpPE: YETBIPEXMOTOPHOTO CcaMojETa
«Pycckmii BuTa3b» (1913 rox), TsKEMOT0 Y4ETHIPEXMOTOPHOTO OOMOAPIUPOBIINKA U MTACCAKUPCKOTO
camonéra «Nnbs Mypomeny» (1914 ronu), TPAHCATIAHTUYECKOTO THAPOILIaHa,
cepuitHoro BepToiéra ogHoBuHTOBOM cxembl (CILIA, 1942 rox) [1].

B 1910 rony Bmecte ¢ apyrom @. WM. BbUIMHKMHBIM CO37Ja€T CBOW TIEPBBIA CaMOJIET —
neyxcroeunsiii Ourian buC — 1. Ho yxe 3 urons 1910 roma ycoBepiieHCTBOBAB KOHCTPYKIIHIO KpbLia
U XBocTa ObUI CO3aH U MOIHAT B Bo3ayx buC — 2.

Becnoii 1911 roma Obin1 moctpoeH yxe msaThlii camoner Cukopckoro C — 5, UMEHHO Ha HeM
Cuxopckuii ycTaHOBUI 4 BCEPOCCUNMCKHUX PEKOP/Ia IO CKOPOCTH, BHICOTE U TalbHOCTH MoJieTa. Tak xe
B 1911 rogy Cuxopckuii cIaer 3K3aMeH Ha IIIoTa — aBuaTopa.

C 1912 mno 1917 roxm pabortan TIaBHBIM KOHCTPYKTOpoM B otaene Pyccko-banruiickoro
BaroHHoro 3aBojia B Cankr-IlerepOypr.

B 1912—1914 ronax coznan B IlerepOypre camonérsl «Pycckuii Butsa3b» u «Uinbs Mypomeny,
[10JIO’KMBILIME HA4aJI0 MHOTOMOTOpHOM aBuanuu. 27 mapra 1912 roga na ourane «C-6» Cukopckomy
yAaI0Ch YCTAaHOBUTH MHUPOBBIE PEKOPABI CKOPOCTHU: C ABYMs MaccaxupaMu Ha 6opty — 111 km/4, ¢
nsThio — 106 km/4.

B mapte 1919 roxa on smurpuposan B CIIA [2], mocenusiucs B paitone Hpro-Mopka. ITepsoe
BpeMsl 3apabaThiBajl MpernojaBaHueM MareMaTHkd. B 1923 romy oH OCHOBan aBHAIMOHHYIO (QHPMY
«Sikorsky Aero Engineering Corporation», rme 3aHsa1 AODKHOCTH —mpesuaenTa. Jlo 1939
roga CUKOpPCKMI co37all OKOJIO MATHAAUaTH TUIOB caMoi€roB, ¢ 1939 roma mnepewmén Ha
KOHCTPYHUPOBaHUE BEPTOJIETOB (OJHOBUHTOBOM CXEMBI, C aBTOMAaTOM IIEpeKoca), MONYyYHUBIIUX
HIMPOKOe pacnpocTpaHeHune. MamnHbl CHKOPCKOTrO MPUMEHSJIMCh Kak JUIsl BOGHHBIX, TaK M JJs
rpaxaaHckux meneil. Ha  ero  Bepron€rax  ObUIM  BIEpBBIE  COBEPIUIEHBI  MEPENETHI
gyepe3 Atnantudeckuii (S-61; 1967) u Tuxuii (S-65; 1970) okeans! (¢ 103ampaBKoii B BO3IyXe).

B 1963 roay HarpaxaéH BeIclIeld HayyHOW Harpagoi AMEpHMKaHCKOro OOIIecTBa MH)KEHEPOB-
MexaHuKoB — Menansio ASME.

CnHcok MCIo/Ib3yeMoi JTUTepaTyphl:

1. Muxees, B. P. Urops MBanoBuu CukopcKuil: repoi, U3MEHIIMK, oTel] aBuanuu / B. P.
Muxees — URL.: http://vivovoco.astronet.ru/VV/PAPERS/ECCE/SIKORSKY.HTM
2. Hanexxnun, H. 5. Urops Cukopckwuit:” Pycckuit Butsazs” / H. f. Hamexnun — M.:

Maiiop, 2011. - 192 c.
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Hayunslit pykoBoautens: goneHt kadeapsl 9C Cyxux H.H.

BHYTPEHHSSA ITOJIMTUKA HAITOJIEOHA BOHAIIAPTA B IEPUO /]
KOHCYJIbCTBA U UMIIEPUU

Hamoneon bonanapt (1769 — 1821rr.) — ChbIH YacoOBIIMKA, CaMOy4Ka, HE MOJTYYUBIINNA HUKAKOTO
CUCTEMAaTUUYECKOTO 00pa3oBaHus, OE3OMHBIN CKHTajel, 3apabaThiBaBIIMA Ha XJIeO TO TPYAOM
MOMacTepbsi rpaBépa, TO CIY>KOOW Jakes W BIIOCIEACTBHUHM CTaBIIMK MOJKOBOJALIEM, IEPBBIM
KOHCYJIOM, a Takxke umneparopoM Ppanmuu ¢ 1804 — 1815rr. YenoBek OCyIIeCTBUBIINI MHOKECTBO
pedopM u moka3aBIIMA ce0s1 Kak OJICCTAIINNA BOCHAYaIbHUK, YYaCTBOBABIIINHI B CEpUH BOIH B EBporre.

K xonmy XVII Beka HamBuramach rpos3a, 0XKeCTOYEHHOE CpakeHHE B cepe Hael, KOTOPYIo
ceiluac Mbl Ha3biBaeM «Benukas @panily3ckas peBodrOIUsS». ATake MOABEpriach TBEPAbIHS, Ha
KOTOpoil paHee crosuia DpaHIMs, - CTapblii MHUpP, YTO TOBIEKIO 3a COOOH COIMAILHBIN B3PHIB,
OrPOMHOM, HEOBIBAJIOH 10 3TOro CHjbl, K kKoTopomy muto obmiectso XVII Beka [1]. Hamoneown, ¢ ero
PEATMCTUYHBIM MBIIIJIEHUEM U OCO3HAHWEM HEPABEHCTBA CTOPOH, HAXOJALIUXCS IO Pa3HbIE CTOPOHBI
OappuKaj, YBHUJIENT BO3MOXKHOCTb, KOTOPOH, BIIPOYEM, HEIb3sl OBLJIO HE BOCIIOJIb30BATHCS, BEIb OH
TaK)Ke, Kak U Mpoyue OT OOIIeCTBa TOrO0 BPEMEHH, IMPUHAJIEkKANl K CTOJIb PacIpOCTpaHEHHON cpeau
MOJIOZIBIX JIIOICH MpHpOJe — MPHUPOJAE HEYIOBIECTBOPEHHBIX. lcieneHue OT OKpyKaromlero 3ja u
HECHPaBEUIMBOCTU OH MCKal B HEOTPA3WMOM, Kak TOI/a Ka3ajoch, CWJIE pa3yMa U CMEJION KpUTHUKE
CTaporo MHpa, KOTOPYIO ¢ co00i Hecan ocBOOoAUTENbHBIC UeH Beka [IpocBemieHusl.

B nexabpe 1800r. Hamoseon 6ecromaano «3aaymuiny SKOOWHIIEB, YTO yCTPOWIH BO PpaHInm
«aJICKyI0 MalllMHy», a Iocie cran paboTaTh B MHTEpecax, MPEeXIEe BCEro, KPyHMHOW TOProBo-
POMBIIIICHHOH OypiKya3uH, YTOOBI HHTEPECHI 3TOTO KJIacca ObUIH MOTHOCTHIO YIOBIETBOPEHBI.

[Tocne oH wW3rHajm BCSKOE, Naxe OTHAIEHHOE, IMPEACTaBIeHHE O CBOOOAE M3 BCEro
TOCYJTapCTBEHHOTO M OOIIECTBEHHOTO OBITa CBOCH HEOOBATHON HMMIIEpUU — MOJHEeHee Oe3MOoIBHUEe
BOCI[APUJIO B TEUEHHE BCETO €ro IapcTBOBaHUsA [2]. DTUM PyKOBOAMIIO KeJaHHE BCEM PYKOBOAUTH U
BCEMHU I10BEJIEBATD..

Hanoneon Hanéc ¢eonanusMy Takod yjaap, MOCJI€ KOTOPOTO OHBIII HE CMOT OMPaBUTHCA.
Huxorma. B »ToM ecTh mporpeccMBHOE 3HAYE€HHE €ro JIEWCTBHM MaHHBIX COOBITHM NI MCTOPUH,
CBSI3aHHOM C €70 UMEHEM.

[lepBblii KOHCY1 W HMIIEpATOpP KaKk MCTOpUS — SIBJIEHHE, KOTOPOE YK€ HMUKOTAAa U HUTJE,
BEPOSITHO, TMOBTOPUTHCS HE CMOXKET, MOTOMY YTO YyX€ HHUKOIJIA M HHUIJZIE, BEpOATHO, HE OyaeT Toi
00CTaHOBKM B MHUPOBOM HCTOpHHM, Kakas cioxuiach Bo ®panuuu u EBpore nmoxn konen XVII u B
Hauasne XX B.

Emy cyxneHo ObLIO cTaTh 4YEJIOBEKOM, KOTOpBIM Obl BO3IVIaBUI OECIOKOHHOE TieMs
HeynoBieTBopEéHHBIX XVII Beka.

Cnucok UCoab3yeMON JIUTEPaTypBhl:

1. Hamnoneon bonanapt / Maundpen A.3. — M.: Meicias, 1987. — 735¢.
2. Hanoneon / Tapne E.B. — M.: ACT: Actpens, 2010. —413c.
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TAJLJIBCKASI BOMHA. BOMHA C I'EJIbBETAMHM

B xonue 60x romoB crapedmuHbl [€lbBET NPUHSIM pPEUIEHHE O IMEPECEICHUM AAbLIE OT
I'PaHUIIBI C FEPMAHCKUMHU IIJIEMEHAMH, BBUY YTPO3bl KOH(IMKTA C OHBIMHU.

B cBow xe ouepenp, Llezapp TpakToBaml NPUYMHY IEPECEICHUSA TEIbTOB, KaK (OKECJIAHHE
HOAYMHUTH ceOe TalIuioy

Pumnsne otHocunu k lamnum He TOnbko camy lammuio, HO M AxkBuTaHuiro ¢ benruei.
[TonmuTHyeckn, OHa HE CUMTANACh OJHUM LEJIbIM. B Te4eHMM NOBOJIBHO UIMTEIBHOIO IPOMEXKYTKA
BpPEMEHU MECTHBIE TUIEMEHA CTAJKUBAINCH MEXy COO0H 3a TeppuTopuu U BiusiHue. KoHQIUKT nmen
MECTO OBITH B 58-I 110 H.D.

OH ObUIO 3HAMEHOBAaH IMEPECEIEHUEM KEJIBTCKOIO IUIEMEHHU TelbBET Ha TeppuTopuio I'amumn.
I'enbBETHI MBITAIMCh MUPHO BBIIPOCUTH IIPOXOJ 110 Oepery PoHel, 4To siBisinack Teppuropueil Puma. B
OTBET, [ €J1bBETOBBI BOMCKA HAaYaIu OCaXaTh PUMCKHE YKPEIUICHU U IIEPECEKaTh TEPPUTOPUIO CHIION.

Onu ycnenrHo npopsaiuch 4epe3 FOpckuit Xpeber u BCTynuiH B 3eMJIu DyeB, KOTOPBIE TYT JKe
HayaJIu pazopsTh. DIyH 3apoCcuiIi nomols Lle3aps, KoTopelil B TOT MOMEHT Kak pa3 Mnepecék AJIbIIbL.
Ile3app HacTur [enbTOB [0 OKOHUAHUIO UX IIEpexojia 4epe3 peKky. 3a0aBHO TO, YTO MOCIECAHUMHU PEKY
NepeceKalli TeIbBETbl — TUTYpPUHIIBI, KoTOophle B 107 T 10 H.3. cMOIIM pa30UTh BOICKa PUMIISIH B
6utse mpu bypnurane [1]. PumisiHe odeHb 3710MaMATHO OTHECIMCh K TOMY IMOPAXKEHUIO. 6 HIOHS
Boiicka ['ast HamaaM Ha TUTYPHUHIIEB U MTOJHOCTHIO UX PA30OUIIH.

MM TONBKO MpPENCTOSNIO y3HaTh, KakKyl0 OIIMOKY OHM COBEPIUMJIM. 3aHSB BBITOJHYIO
TaKTUYECKYIO0 ITO3ULIHI0, Lle3app okuaan CKOporo HaraJeHus.

Bo Bpemst OUTBBI puMIIIHE AKTHBHO IOJb30BAJIUCH CBOUM IPEUMYLIECTBOM, aKTUBHO OCHINas
reJIbBETOB IMUIYMaMH, YTO MPUBOAWIO K 3aTPYIHUTEILHOMY JABHKECHUIO Ul OHbIX. Ha yauBnenue, ux
1aH ce0s onpasaai. [lanbiie — ThMa.

Tounblid Ucxox OUTBBI OCTAETCS B TIyOWHAX MCTOPUH, OJHAKO BBHUIY «TYMaHHOTO» ONMUCAHUS
cpaxxeHuss B kHure camoro llesaps «['amibCkol BOWHE», NPHUHATO CUMTATh 4YTO 1L€3apb €CIH HE
IIPOUTpall, TO IIOHEC BECOMBIE ITIOTEPHU BO BPEMs ITOT0O CpakKe€HUs. Tak IPUHATO CUUTATh BBUIY TOTO,
yro Ile3app Bcerma crapaicsi u3narath KapTHHY MAaKCHMalbHO LIEJIOCTHO, a B (parMeHte mpo
KOHKPETHO 3TO Cpa’k€HUE — OH ObLT HE CTOJIb MHOTOCJIOBEH.

MupHsiii 1oroBop ObLT 3aKitodeH. J[is moOexIeHHBIX TeIbBETOB OBUIM JOBOJBHO TAKU JIETKHE
ycnoBusi. Bee nepecenenibl Obutn 00s3aHbI BEpHYTHCSI Ha cBoU TeppuTopuu. Bee, kpome boiieB, uto
CJIEZIOBANIM 32 TeIbBETaMH, KOTOPBIX PacCceIniu B 00JacT D/1yeB M0 UX XkKe MPOockoe.

Crnncok ucnoab3yeMoil INTeEpaTypsl
1. Mommzen. Uctopust Puma. M., 1941. T. 3. C. 379-474; C. JI. Ytuenko. FOnuii le3aps.
M., 1976; H. A. Mamxkun. [Ipuanunar Asrycra: [Iporcxoxaenue u conuanbHas cymHocts. M.; J1.,
19709.
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IIMITYIUE MAIIIMHKU 1 ITPOPECCUA MAIINHUCTKHU YXOIAT B
ITPOILIJIOE

Yyt 60oawine 10-tu et Hazazn, B anpene 2011 roga, B Mym6an (Muaus) 3aKpbutoch MOCIeIHES
IOpEeNIpUsITHE, BBIIIyCKaBllee nuirymue MamuHKUM. C  pblHKA HMX BBITECHWIM I1€PCOHAJIbHBIC
KOMITBIOTEPBI, OCHAIllEHHbIE ITpuHTEpamMu. Havanace ux ucropus B 18 Beke, a pacpocTpaHEHHE OHU
nonyyunu B 19 Beke, Korja pe3ko BO3POCIH OOBEMBI OIOPOKPATHUYECKOW TOCYIAapCTBEHHOH |
KopriopatuBHo# mnepenucku [1]. Co3gaHue MUIIYNMX MAIIMHOK CTAJ0 MPHUMEPOM MHOTOJIETHETO
TBOpYECTBa M300peTaTenieil B pa3HBIX CTPaHAX, KOTOPBIE KaXIbIi CBOMM IIyTeM HAXOAWIH IyTH
pELIEHUS CTOSILIEH Iepe]] HUMU 331a4Hu.

[lepBoe ymomMHHAHUE O «MAIIMHAX YIS MOCJIEJOBATEIBHOTO MEYaTaHWs OTICIbHBIX OYKB, Kak
IIpY PYKOIKMCHOM MHUCbMEe» OTHOCUTCS K 1714 rogy, korja aHriauickas KopoJjieBa AHHA MpeIocTaBuiIa
NpaBoO IPOU3BOINTH TakKe MamuHbl ['eHpu Mmoo [2].

[[Iupokoe pacrpocTpaHeHHEe NUIIYIIMX MamMH B XX BEKE MPUBEIIO HE TOJBKO K U3MEHEHUIO
IPUHIINIIA [IEPENUChIBaHUS TEKCTOB, HO U K BO3HMKHOBEHHIO HOBOH mpodeccuu - MamlmHUCTKU. U3
UHTEPBBIO C TPENCTaBUTENbHUIIEH 3TOoM mpodeccun creayer, YTO MAIIMHKH HMEIH psij
CYILLIECTBEHHBIX HEJIOCTATKOB 10 CPABHEHUIO C IEPCOHAILHBIMU KOMITbIOTEPaMHU:

1. OrcyTcTBHE aBTONEPEX0/1a HA HOBYIO CTPOKY U HA HOBYIO CTPaHHUILY.

2. Heo0xomuMocTh CHJIBHO yHapsTh 1O KJIABHUIIAM MEXaHHYECKHUX MAIIUH, YTOOBI MOIYYHUTh
OTYETJIUBBIN OTTUCK Ha BTOPOM U MOCIIEIYIOLIEM IK3EMIUISIPAX.

3. Jlaxxe Ha HIIEKTPOMEXaHMYECKUX MANIMHKaX MOXXHO OBLIO TOJYYHTh 33 OJUH Maap
MaKCUMyM 6-7 3K3eMILIIPOB TEKCTa, U MOCJIEeIHNE U3 HUX ObLITN HU3KOTO KaueCTBa.

4. HeB03MOXHOCTb PEIAKTUPOBAHUS HalleYaTaHHOI'O TEKCTA.

5.  OrpaHuydeHHbIE BO3MOXHOCTH (POpMaTUPOBAHUS TEKCTA.

6. Ilux mpom3BoacTBa MUINYIIUX MamMH ObLT AOCTUTHYT B 1950-x romax XX Beka, Toraa
MpPOJIaXXu TOJBKO OJHOM amepukaHckol kommanun «Cmut-Kopona» pocruranu 12 MUIUIMOHOB
MAaIIMHOK 3a OJIH KBapTal.

7. CeroiHs NMIIYIIHME MAIIMHKH CTajJd MPEJAMETOM BHHTa)KHOM 3CTETHKH, y KOTOPOHl ecTh
CBOM MOKJIOHHUKH.

Crnucok UCoab3yeMO JIUTEpaTyphl:
1. JyOosckas H. II., Wcropus pa3BUTUS TEXHMYECKMX CPEACTB  MHCbMEHHOIO
NOKyMeHTHpOBaHUs. «Mononoit yuénsiity, 2018, Ne 45. C. 207-208
2. Tosapubiii cioBapp / WM. A. Ilyraués - M.: ['ocygapcTBeHHOE H3IaTENbCTBO TOPTOBOM
mutepatypsl, 1959.- T.VI. - C16. 1084—1090
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HNCCIEJOBAHUA POSETTCKOI'O KAMHSA KAK KJIIFOY K IIOHUMAHUIO
IIMCBMEHHOCTHU APEBHEI'O EI'MIITA

Kamennb Obu1 oOHapyxeH 15 umions 1799 roma neiiteHaHTOM (paHIy3CKUX BOMCK B Erumre
[Teepom Bymapom nipu coopyxenuu popra Cen-XKronben 6113 Po3eTTsl Ha 3am1aIHOM PyKaBe JIETbTHI
Huna. Korpa ne