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BBEJIEHUE

HccenenoBanre Hay4YHO-TEXHUYECKOIO IEPEBOJA — BAXKHAS U aKTyaJlbHas
3a7aya,  HampaBJICHHas  Ha  JOCTMIKEHUME  aJCKBAaTHOIO  IIEpEeBOAA,
CIOCOOCTBYIOIIAs PEIICHUI0O MHOTHX MPUKIAAHBIX 337a4 U YCKOPEHUIO 0OMeHa
uHpopmaleil B 00JacTd HOBEWINUX JOCTHKEHUHM HAyKHM M TEXHUKH CpEIu
CIIELIMAJIMCTOB M YYEHBIX  pasHbIX  cTpaH. JlaHHasg  BBIITYCKHAasd
KBalM(UKaMOHHAs  paboTa  TOCBSIIEHA  PACCMOTPEHUIO W aHAIU3Y
rpaMMaTHYeCcKuX TpaHcopmanuifi B YCTHOM M [HUCBMEHHOM Hay4yHO-
TEXHUUYECKOM IIEPEBOLE.

AKTyanbHOCTh JaHHOW pabOThl 3aKiO4aeTcai B  HEOOXOJIUMOCTHU
TEOPETUYECKOTO OCMBICICHHS TpOoOJIeM TIpaMMaTHUYEeCKUX TpaHchopMaluii B
CBSI3M C BBICOKOW POJIBIO HAaYyYHO-TEXHHUYECKOI'O IEPEeBOAA C AHIJIMHCKOIO Ha
PYCCKHH S13BIK B POCCUMCKOM IIpou3BoACTBE. [Ipy 5TOM BakHO paccMOTpPETh Kak
YCTHBIN, TaK U IIUCbMEHHBIA HaYYHO-TEXHUYECKUU NEPEBOJI, TaK KaK B CBSA3U C
YCKOPSIFOLUIUMCSL ~ HAyYHO-TEXHUUYECKMM  IporpeccoM oba 3TUX  Buja
IEPEBOAUECKON JESITEIbHOCTH CTAaHOBSTCS Bce Oojiee BOCTPEOOBAHHBIMH,
[IO3TOMY IPEINPUHATOEC HAMHU HCCIEIOBAHUE IPEACTABIACTCA BaXXHOHM U
aKTyaJbHOM 3aJjaueil.

OOBEeKTOM HCCIENOBaHMs CIIy)KaT YCTHBIH U THCbMEHHBIM IEepeBOJ
HAay4YHO-TEXHUYECKUX MATEPUAIIOB B YCIOBHUAX HENPEPBIBHOIO Pa3BUTHUSA
TEXHOJIOTUH.

[IpenmeToM uccienoBaHus ABIAIOTCA IpaMMaTHUYECKHE TpaHCchopManuu
B [IEPEBOJI€ HAYUHO-TEXHUYECKHX TEKCTOB HAa TeMy OJIOKUeiiHa.

enp naHHOW palOOTBI 3aKIIOYAETCS B M3YYEHHH TIPAMMaTHYECKHX
TpaHchopManuil MpH MepeBoJie aHTIUINCKUX HayYHO-TEXHUYECKUX MaTepHajoB
Ha PYCCKUU SI3BIK.

B cooTBeTCTBUY C 11€/1bI0 OBLIM MOCTABIEHBI CIEAYIOLINE 3aJaUH:

1. PaccmoTpers cymiecTByrone KIacCU(pUKALUA TI'pPaMMaTHUYECKHX

TpaHchopmanuii.



2. BoeisiBUTH  cnenupuKy YCTHOTO W MHUCBMEHHOIO  HAay4dHO-
TEXHUYECKOT0 NIEPEBOA.

3. PaccMoTpeTh 0COOEHHOCTH I'PaMMaTHYECKOTO CTPOSI aHTJIUHCKOIO
U PYCCKOT'O A3bIKOB U UX BJIMSHHE HA MPOIIECC MEPEBOA.

4, [Ipoananu3upoBath u ONPENEIIUTD HauboJsee 4acTo
BCTpEYalOIIMECs]  IrpaMMaTHYEeCKUE  IepeBOAYEeCKHue  TpaHchopMmaluu B
MaTepHaiax Hay4YHO-TEXHUYECKOI0 XapaKkTepa Ha TeMy OJIoKueiHa.

5. ConocTaBUTh  OCOOCHHOCTH  NPUMEHEHUS  I'paMMaTUYECKUX
TpaHcpopMaluii B YCTHOM U MUCbMEHHOM TEPEBOJIE.

6. CdopmynupoBaTh Ha 0a3e MOJYYEHHBIX JaHHBIX MPAKTHYECKUE
PEKOMEHJAIMU TI0 MEPEeBOAY TEKCTOB Ha TeMy OJIOKYEHHAa C aHTJIMHCKOro Ha
PYCCKHM SA3BIK.

Jnst  pemieHuss 3aad  HaMU  NPUMEHSUIMCH  CJIEAYIOIIME METOJIbI:
KOHTEKCTYaJIbHBIA aHaJINU3 CIUIOMIHONM BBIOOPKH, METOJ| COIOCTaBUTEIBHOIO
aHaJgu3a OpHWIMHAJIa W MEpeBOJa U KOJWYECTBEHHBIM MetoAa. Ha ocHoBe
COTNOCTABUTEIBHOIO aHAJIN3a AHIJIO-PYCCKUX HAYYHO-TEXHUYECKHUX IEPEBOJIOB
UCCJIEOBAJICS XapaKTep IEPEBOJHBIX SKBUBAJICHTOB W TPOBOAWICS aHAIINA3
OCHOBHBIX ITPUEMOB TIEPEBOAA.

HoBusna wuccienoBanusi 3akilOYaeTCsi B BBISIBICHUU  ClieUU(DUKU
NPUMEHEHHUS] TpaMMaTHYeCKUX TpaHchopMaluii B YCTHOM U THCbMEHHOM
HAyYHO-TEXHUYECKOM MEepPEeBO/Ie MaTEPUAIOB Ha TeMY OJIOKUEiHa.

TeopeTndeckass LEHHOCTh 3aKIIOYAETCd B BO3MOXKHOM paCUIMPEHHUU
JAHHBIX, HCIIOJIB3YEMBIX B IPUKIAJHOM [EPEBOJOBENCHUH, IPU ITOMOIIU
aHanM3a  TEpPEeBOAYECKUX  TpaHcpopManuii Ha  Marepuansax  AaKTUBHO
pa3BUBAOIINXCS cep HAyYHO-TEXHUYECKOT0 porpecca, Takux, Kak OJIOKYEHH.

[TpakTyueckoil 3HAYMMOCTHIO BBITYCKHOW KBaTU(UKAIIMOHHONW PabOTHI
ABJIAETCS TO, YTO PE3yJibTaThl JAHHOI'O HCCIEIOBAaHHSA B JaJbHEUIIEM MOTYT
OBITh MCHOJB30BaHBl NpPH OOYYEHMHM TEOPUM M MPAKTUKE YCTHOTO H
IIMCBMEHHOI'O HAaYYHO-TEXHHYECKOI'O II€peBOJa Ha MaTepuagax TEKCTOB O

Pa3BUBAIOIIEHCS TEXHOJIOTUM OJIOKYEHHA.
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Ha 3amury BBIHOCATCS CHEAYIONINE TOIOKECHUSA:

1. IIpy mepeBoge HAaydYHO-TEXHUYECKUX  TEKCTOB  OJMHAKOBOM
TEMAaTUKU HCIOJIb3yeMbI€ TpaMMaTU4YecKue TpaHcPopMalu B YCTHOM H
MMCbMEHHOM TIEPEBO/IE MPAKTUYECKU HE PA3HATCS.

2. B ycTtHOM mepeBoje Halle HUCMOJB3YIOTCS  OMYLICHUS U
nobOaBieHusl, B MUCbMEHHOM TIEPEBOJIE OHM BCTPEYAIOTCS PEXKE, HO, TEM HE
MEHee, MPUCYTCTBYIOT.

3. B ycTHOM mepeBojie HaydyHO-TEXHHUYECKUX MaTepHalioB Haubosee
4acTO TMPUMEHSIOTCS TaKue TIpaMMaTH4YecKue TpaHchopMallud Kak 3aMeHa
YJICHOB NPEJIOKEHHUS, J00aBIICHUE, 3aMEHa YacTel peuu, OMyIlIeHUEe U 3aMeHa
TUTIa CHHTAKCUYECKOU CBSI3H.

4, B mnmceMenHOM miepeBOJE HAayYHO-TEXHMUYECKHUX TEKCTOB 4Yallle
NPUMEHSIOTCS TaKue TpaMMaTHYecKue TpaHchopMmaluyd Kak 3aMeHa YJICHOB
PENJIOKEHNS, 3aMEHA YaCTEeW peur U 3aMEHa TUIA CHHTAKCUYECKOM CBS3U.

TeopeTndeckyto OCHOBY HacTosIIeH pabOThl COCTaBUIIN UccaeaoBaHus JI.
C. bapxynapona, A. /1. llseiiuepa, S. 1. Peukepa, B. H. Komuccapona, B. II.
bepkosa, . C. Anekceesoii, E. B. bpeyc, T. B. Ilonosoii, T. A. Ka3zakosoii, B.
C. Bunorpanosa, JI. B. buprokoBoit u aApyrux y4€HbIX B 00JIACTH YCTHOTO H
NUCbMEHHOT0 HayYHO-TEXHUYECKOTO MEPEBO/IA.

[IpakTHyecKUM MaTepUasoM MCCJIEAOBAaHUSA IMOCIYXKWJIM HAy4HO-
TEXHUYECKHE BHUACO- W NHUCBMEHHBIE MaTepHasbl, IOJYYEHHBbIE C CalTOB
ocw.mit.edu, bitcoin.org, archieve.ory u ayTeHTUYHBIX AHTJIOS3BIYHBIX
MaTepualoB ¢ ePEBOJaMH Ha PYCCKUH S3BIK.

CrtpykTypa 1 00beM pabOTHI OMPEACIAIOTCS crenudUuKoi ee menei, 3amnay
u MeTonoB. JlaHHas BBITyCKHAs KBaMM(UKAMOHHAS paboTa COCTOUT W3
BBEJCHUS, JBYX TIJaB C BBIBOJAMH [0 KaXKJIOW, 3aKIIOYEHUS M CIHCKa
HCIIOJIb30BaHHBIX HCTOYHUKOB.

Bo BBeneHuum 0OOCHOBBIBAETCS AKTYallbHOCTh JAHHOTO HCCJIEAOBAHUSA,
bopMyTUPYIOTCS LIEIM U 3aJa4M, ONMPEACISIOTC OOBEKT M MpeaMeT paldoThI,

YKa3bIBAOTCA MCTOAbI 1 MATCPHAJIbl HCCIICAOBAHMA].
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B nepBoil rmaBe onuceiBaeTcs OOMMH W CTPYKTYpUpPOBAaHHBIN
TEOPETUYECKUM U METONOJOTMYECKUN MaTepuasl II0 HccieayeMou teme. B
MIEPBOM YACTH TJIaBbl MIPEACTABICHBI MOHATHUE TPAMMATHYECKUX TPaHCPOPMALIHA
n ux kiaccuduxanus. Bo BTOpoil yacTH OBUIM BBIBIEHBI OCOOEHHOCTH
YCTHOTO, MCBMEHHOIO HAy4YHO-TEXHHYECKOTO IEPEBOJA M I'PAMMATHYECKOTO
CTPOsl AaHTJIMHCKOTO U PYCCKOTO SA3BIKA.

Bropas rnaBa MOCBAIIIEHA TIEPEBOJAM YCTHBIX U IHUCBMEHHBIX
MaTepHaioB Ha TeMy OJiokueiiHa. B 3Toi riaBe mpoOBOAMTCS CpPaBHUTEIbHBIN
aHalIM3 MCMOJb30BAHUA TPAMMATHUUECKHX TpaHcPopMaluuidi TpU MepeBoje
TEKCTOBBIX M YCTHBIX HAyYHO-TEXHHYECKUX MATEPHAIOB C AHIVIMMCKOIO Ha
PYCCKHM $3bIK W aHAIW3 NPUYMH M LEJEH HMCHOJb30BaHUSA PA3IUYHBIX THUIIOB
JaHHBIX TpaHchopmaluii.

Kaxxnas rmaBa conpoBOKIaeTCsl BHIBOJIAMU, a OOIIMI UTOT MOJBOAMUTCS B

3aKJIIOYCHHU.



I'TABA 1. TEOPETUYECKHUE ACIIEKTbBI HCCJIEJOBAHMUA

1.1 TlonsTre u knaccudukanusi rpaMMaTHYECKUX TpaHC(hOpMaIHii

Opnum u3 Hanbosee 4acThIX COCOOOB MEPEBOJIA SABIACTCS MPUMEHEHHE
rpammatuyeckux Tpanchopmaiuii. [lepeBoaunk OUYE€HBb YacCTO CTAJIKHUBAETCS C
HECOOTBETCTBUSIMU MEX]y TPaMMATHUYECKUMHU CTPYKTYpaMU HCXOJHOTO SI3bIKa
U s3bIKa mepeBojia. (s Toro utoObl OBICTPO YMOTPEOUTH BEPHBIA BapHaHT
nepeBoja, IMEPEeBOJYUKY HEOOXOAUMO 3HATh BCE BHUJBI TI'PaMMaTHUYECKUX
Tpanchopmanuii. HecOMHEHHO, PYCCKHUM S3BIK SIBISETCS CHHTETUYECKUM
S3bIKOM, B TO BpeMs KaK aHTJIMUCKUNA — aHanmuTudeckuM. [lodaTomy BepHBIit
MOPSIIOK CJIOB M TOYHAS TIepeada CMBICIOBBIX JIOTHYECKUX YJIapEHUN SBIISIETCS
3HAYUTEJIPHOW OTIMYUTEIILHON OCOOECHHOCTHIO MPU TEPEBOJIE C AHTIIMMCKOTO
A3bIKA.

Kak ormeuaer . U. Penkep, rpammaruueckue TpaHchopmaiud — 3TO
npeoOpa3oBaHusi CTPYKTYpPHl TPEUIOKEHUS B TIpoIlecce IepeBoja B
cooTBeTcTBHM ¢ HOpMamu TS [15, c. 45].

IIpu sTom Perikep roBopui o ToMm, 4to TpaHchopMammss MOXKET OBITh
NOJHOM WM vacTuyHOW. OOBIYHO, KOT/A 3aMEHSIOTCS TJABHBIC YJICHBI
NPEJIOKEHUs, MPOUCXOAUT TMOJIHASL TpaHc(opMaIus, €CIH K€ 3aMEHSIOTCS
JUIIb BTOPOCTENECHHBIE WIECHBl MPEMJIOKEHUS, MPOUCXOAUT YaCTUYHAS
Tpanchopmanus [15, c. 47].

Ha  pmanHpli MOMEHT  CyIIECTBYET  MHOXKECTBO  MOAXOJA0B K
KIaccu(UKauu TrpaMMaTHYeCKUX TpaHchopMamluii Ha BHABI W THUIIBL,
MPEVIOKEHHBIX PA3IMYHBIMU aBTOPaMHU.

Cormacuo JI. C. bapxymapoBy, K TpaMMaTH4eCKUM TpaHCHOpMaLUAIM
OTHOCSITCS CIEAYIOIINE TUIIBI:

1. 3ameHa opmM crosa.

2. 3ameHa yacTedl peud, K IpuMepy, Haubosiee pacnpoCTPaHEHHBIM

MPUEMOM JIaHHOM TpaMMaTHYECKOW TpaHchOpMalluUd SIBISETCS 3aMeHa
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AHTJIMMCKUX CYIIECTBUTENIBHBIX PYCCKUMU TJIarojaMu. JTO SIBICHUE CBSI3aHO C
TEM, YTO y PYCCKOT0 si3bIKa Oosiee Ooratasi U ruOKasi riaarojabHasi CUCTEMA.

3. 3aMeHa WIEHOB MpPENoKeHUd (IepecTpoilka CHHTaKCHYECKOU
CTPYKTYPBI IPETIOKECHHUS ).

4, CuHTaKCHYECKHE 3aMEHBbl B CJOXKHOM TMpPEJIOKEHUH, TaKue, Kak
3aMeHa MPOCTOr0 MPEJIOKEHUs CIOXHBIM, W HAaoOOpOT, a TakkKe 3aMeHa
OPUAATOYHOTO TIPEJIOKEHUS TJABHBIM M 3aMEHa TJIABHOTO MPEJJI0KEHUS
npuaaTodHeM [3, ¢. 183].

A. . Uleeitiep omnpenenuna  CICAYOIYH  KiacCUPUKAIUIO
rpaMMaTUYeCKUX TpaHchOopMaIui:

1)  oObenuHEHHE MPEIJIOKESHUN — ITO CIIOCOO MEepPeBoa, MPU KOTOPOM
CHHTaKCHUYeCKas CTPYKTypa MPEIJIOKCHUsI B OpUTHHAJIE TpeoOpasyercs MmyTeEM
COCIMHEHUS JIBYX MIPOCTHIX MPEIOKEHHUIN B OJTHO CII0KHOE;

2)  WICHCHHE MPEIJIOKEHUS — CIOCO0, MPH KOTOPOM CHHTAKCHUYCCKas
CTPYKTypa TpEIJIOKEHHsS B OpUTHMHAJe MpeoOpasyeTcs B JBe WM Oolee
NpeIUKATUBHBIE CTPYKTYPHI IEPEBOISIIETO S3bIKA;

3)  nmobaBieHHWe  TpaMMATUKAJIM3MPOBAHHBIX  CIAWHHUI[.  COHO30B,
MECTOMMEHHMH U T.I1.;

4)  omylieHHe rpaMMaTHKAIM3UPOBAaHHBIX 3eMenToB [18, ¢. 180].

Takum 006pa3zom, MOKHO CKa3aTh, YTO rpaMMaTHYECKUE TpPaHCHOpPMAIIUH
3aKJIIOYAIOTCS. B NpeoOpa3oBaHUU CTPYKTYpbl MPEMJIOKEHUS B IPOLECCe
MepeBoJila B COOTBETCTBUUM C HOPMAaMH MEpPEeBOIAIIETO si3blka. OHM MOTYT
MIPOUCXOJUTh HA CHHTAKCUYECKOM YPOBHE:

1)  cuHTakcH4eckoe ynoo0JcHue;

2)  TIEpECTaHOBKH,

3) 3aMeHa YJICHOB IPEIOKCHUS,

4)  mpeoOpa3oBaHWE aAKTUBHBIX KOHCTPYKIIMH B TACCHUBHBIC H
Hao00poT;

5) YJICHEHHE MPEIIOKCHHUS;

6) 00beIUHEHUE TIPEII0KEHHUI];
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7)  3aMeHa THIAa CHHTaKCHYECKOW CBSI3H;

8) OIYIICHUS;

9)  nmomoaHEHUS.

Taxoke OHH MOTYT POUCXOAUTH HA MOP(HOIOTUIECKOM YPOBHE:

1)  3aMeHsbl yacTeil peun (MpeoOpa3oBaHUE MECTOMMEHUS);

2)  rpammaTHyecKas 3aMEHa YMCIIa;

3)  3aMeHa rpaMMaTH4eCKOTO BPEMCHH.

MokeT mNpOUCXOAUTh COYETAaHWE OJHHMX BHJIOB TI'PAMMATHYECKUX
TpaHcopmanuii ¢ npyrumu [28].

[IpuarMas BO BHHMaHWE BCE CKa3aHHOE BBIIIE, MOXKHO CJENaTh BBIBOJ,
4TO TMEPEeBOJl C OJHOTO S3bIKa Ha JIPYrod HEBO3MOXKEH 0€3 IpaMMaTHYECKUX
TpaHcopManuii, TaK KaKk OHH TIOMOTAIOT aJaNTHPOBATh WHOS3BIYHBIA TEKCT,
TI03BOJISISL TIEPEBOTYUKY COCTABIISATH MPEJIOKEHUS IO TIPAaBUJIaM TIEPEBOIAIICTO

A3bIKA, COXPAHUB CMBICJI TCKCTA.

1.2 OcoO6eHHOCTH YCTHOTO TIEpeBOIa

VceTHBI mepeBoAd — OAWMH M3 CaMbIX CIIOKHBIX BHUIOB IEPEBOJA,
TpeOyIouuii HEe TOJIBKO HAIMYUSA OTIMYHOTO 3HAHUS WHOCTPAHHOTO M POJHOTO
SA3BIKOB U TEMATUKH, HO U yYMEHHs OBICTPO, MOJHO U JIOCTYIHO TMepeaaBaTh
CMBICJI CKa3aHHOTO. 3aJlaud YCTHOTO IEpPEeBOJla BO MHOTOM IEPECEKAIOTCS C
3aJlayaM JIPYTUX BHJIOB MEPEBOJUYECKON JedaTrenbHOCTH. OJHAKO € TOYKHU
3pEHHs] OCHOBHBIX MEXaHM3MOB M YCIOBUM OCYIIECTBIICHHS] YCTHOTO MEPEBOA,
OH HMMEET OIpEAeTeHHbIE OTIWYUSA OT MUCbMEHHOro mepeBoja. Oco3HaHue
sTOoro (¢akra, CBSI3aHHOE C TEM, YTO BO BTOpOM moioBHHE XX Beka cdepa
WCIIOJIb30BaHUsl YCTHOTO TMEPEBOJa 3HAYUTENbHO pACIIMPUIACh, TPHUBEIO K
CUCTEMATHYECKOMY H3YYEHUIO 3aKOHOMEPHOCTEH U OCOOEHHOCTEH YCTHOIO
MepeBO/ia U MOSBJICHUIO CIIEIMAIbHOM TEOPUHU YCTHOTO nepeBoia. bonee Toro, B
paMKax  TeOpUM  yCTHOTO  TMEpeBoJla  CTald  pa3iuyaTh  TEOPHUIO
MOCJIEI0BATEIBHOTO TIEPEeBOIa U TEOPUIO CHHXPOHHOTO TiepeBoaa [21].
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YcerHBIM  IIepeBOJ  Kak IpoLecC U pe3yabTaT  IIEepeBOAYECKOU
NEeSATENbHOCTH UMEET MHOXKECTBO omnpeneneHuil. [lpuBenemM HEKOTOpbIE U3 HHUX.
bepkos B. Il. onpenenser ycTHbIM NEPEBO Kak BUJ NEPEBOJAA, IPU KOTOPOM
OpUTHHAJI M €ro MepeBoj MPEACTAI0T B HE(PUKCHUPOBAHHOM BHJIE B Ipoliecce
nepeBoja. ITOT  (QakT NOpeaonpeneiaseT OAHOKPATHOCTh  BOCHPHUATHS
MEePEBOIYMKOM OTPE3KOB OPHUIMHAla M HEBO3MOXHOCTh CpPAaBHEHMs IEepeBOAa
nociie ero 3aBepuieHus. [Ipm ycTHOM mepeBojie CO3/laHHE TEKCTa NepeBojia
MOKET MPOUCXOAUTH JUOO0 MapamieNbHO BOCHPUSITHIO OpUTMHAaia, JU00 1mocie
3aBepIleHHs BOCTIpUATHS opuruHana [4, c. 91].

Cornacno B. H. KomuccapoBy yCcTHBIN IepeBOJ — TakoWl BHUJ MEPEBOAA,
Opy KOTOPOM OpPUTMHAJ U €r0o IMEepeBOJ BBICTYMAIOT B MPOIECCE MEepeBojaa B
He(UKCUpOBaHHON (yCTHOW) QopMme, YTO Npenonpenesnser OIHOKPATHOCTD
BOCHPUATHS  TEPEBOJYMKOM  OTPE3KOB OpUTMHAA U  HEBO3MOXKHOCTH
NOCJIENYIOIIETO COMOCTABJIEHUS WJIM MCIPaBIEHUS MEpeBoAa IIOCIE €ro
BeimostHenus [10, ¢. 111].

B pamkax DpoBOAMMBIX MCCIEAOBAaHUN YCTHOTO IE€PEBOJA MOXKHO
BBIJCJINTH TPU HAPABICHUS

1. N3yuenue ¢GakTopoB, BIMSIONIMX Ha HM3BJICUYCHUE TMEPEBOIUYUKOM
uHopMalMK, COJACpKaIlllecss B opuruHane. Bocmnpusarue ycTHOH peun
KPaTKOBPEMEHHO, OJTHOPA30BO M AUCKpPETHO. [loMHOTa MOHMMAaHUS 3aBUCHUT OT
pUTMa, May3ally U TeMIIa PeyH; U3BJIeUeHUE HH(OPMALIUU TPOUCXOIUT B BUJE
OTIEIBHBIX YACTEH IO MEPE pa3BEPTHIBAHMS LIENIOYKH SI3bIKOBBIX €IMHHUIL B PeUn
OopaTopa, BOCIHPHUATHE OCYLIECTBISIETCS HA OCHOBE «CMBICIOBBIX OIIOPHBIX
nyHkToB» [11, c. 75]. TlepeBoguuk MPOTHO3UPYET MOCIEAYIOIIEe COJEPIKaHUCS
TEKCTa Ha OCHOBE YK€ BOCIIPUHSATHIX «KBAaHTOB» HH(POPMAIIUH.

2. PaccmoTpenne ycTHOrO mepeBoga Kak oco0oro Buma peun Ha [151.
Onucanue cnenupukd yCTHOM peuyd IMEepeBOAYMKA, KOTOpas OTIMYAeTCA OT
OoObIYHON HemepeBOAHON peur. OTiIMuYMs 3aKIOYalTCsS B TOM, UYTO pEyb

MepeBOYMKAa OPUEHTUPOBAHA HA OpUTMHAT U (GOpPMHUpPYETCS B Mpolecce
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nepeBosa. B paMkax 3TOro HampaBICHHUS H3Yy4alOTCS TakKe OCOOCHHOCTH
CUHXPOHHOTO TEepPEeBO/IaA.

3. N3yuenue ycTHOTO TepeBoja Kak OCOOOro BHaa IepeBoja, B
MIPOTHUBOITOCTABICHUHU MUCBMEHHOMY IepeBoly. OCHOBHOE BHUMAHHUE TIPH 3TOM
yIENSAETCS BBIABICHUIO KOJUYCCTBEHHBIX M KAYECTBEHHBIX OCOOCHHOCTEH
YCTHOTO TIEPEBOJIAa, KOTOPHIE OTJIMYAIOT €ro OT TepeBOoJa IMHUCBMEHHOTO |
COCTABIISIIOT €ro creruduky [1, c. 67].

CymiecTByeT 3HAYUTENLHOE KOJMYECTBO BHUJOB YCTHOTO TIEPEBOJA.
OCHOBHBIMH SIBJISIFOTCS

[TocremoBaTenbHBIA TEPEBOJ, — 3TO CIOCOO YCTHOTO TEpPeBOJA, IMPHU
KOTOPOM TEPEBOIYMK HAYMHACT IMEPEBOIUTH MOCJE TOr0, KaK OpaTop MmepecTal
TOBOPHUTh, 3aKOHYHMB CBOIO PeYb WM 4YacTh ee. IlociieoBaTeIbHBIA TIEPEBOT
CJIEIyeT 32 TEKCTOM TOJIJTMHHUKA, JIMOO YK€ OT3BYYABIIHMM, TO €CTh TOJHOCTBIO
POU3HECEHHBIM, JTHOO TMPOU3HOCHMBIM C MEpEephIBAMH 3BYYaHUsS OOBIYHO TIO-
a03aI1Ho, TO €CTh IO TPYIIAM U3 HECKOJIBKUX MPEUIOKECHNN, peke Mo-ppazHo —
OTICNIBHBIMH TPEIJIOKEHUSIMH C TIay30d TIOCiIe KaXJI0ro TPEeaJIOKEHUS.
CrnemoBaTellbHO, TOCIIEOBATEIBHBIA TIEPEBOJ WMEET JBE PAa3HOBUIHOCTH:
a03a1Ho-(Ppa3oBkIi IEPeBO M COOCTBEHHO TOCIIEIOBATEIIBHBIN ITEPEBO/I.

CHHXpOHHBIH TIEPEBOJ] — 3TO CHOCOO YCTHOTO IEpPeBOJa, MPHU KOTOPOM
NePEeBOUNK, CIylIas pedb Ooparopa, MPAKTHYECKH OJHOBPEMEHHO (C
HEOOJBIITUM OTCTaBaHUEM — 2-3 CEeKYH[bl) MporoBapuBaeT mepeBoi. Kak
MPaBWJIO, CHUHXPOHHBIA TEPEBOJ  OCYIIECTBISIETCS €  HUCIOJB30BAHHEM
TEXHUYECKUX CPEJICTB, B CIENHMAIBLHON KaOWHE, TIe peyb opaTopa MoJaeTcs
MEePEeBOIUYMKY 4Yepe3 HAYIIHUKH, a caM TNEePEeBOJYMK TOBOPUT B MHKPOQOH,
OTKyJla TIEPEeBOJ| TpAHCIHpYyeTcs s penentopoB. CHUHXPOHHBIA TEPEBOJ
TpeOyeT OT MepeBOAYMKA YMEHHsI OJHOBPEMEHHO BBHITIONHSATH PA3HOPOIHBIC
pedeBbIe IEUCTBHS: CIYIIaTh HA OJHOM SI3BIKE, TIEPEBOJIUTH HA IPYTOH SI3BIK U
TOBOPHUTH Ha ATOM si3bIke. Eciu mpu mocienoBaTeTbHOM TIEPEBOJIC MIEPEBOAIUKY

HE00X0MMa XOpOIIIO HATPEHUPOBAaHHAsI OBICTPOJCUCTBYIONIAsl MAMSITh, TO MPH

11



CUHXPOHHOM II€pEBOJE Ha MEPBBIM IUIAH BHICTYNIAET YMEHUE OJXHOBPEMEHHOI'O
CIIyLIaHUS U TOBOPEHMUS.

bonee noapoOHas kiaccuukanys MoABUI0B BKIIOUAET CIEAYIOLIEE:

1) YCTHBIM TMOCJIEA0BaTEIbHBIA OJHOCTOPOHHUI MepeBoJl (MepeBO
BBICTYILJICHUN );

2)  YCTHBIA TMOCJEIOBATEIbHBIN a03anHo-()pa3oBbIil OXHOCTOPOHHMIA
nepeBo/l (epeBo/| BHICTYIICHUMN, JTEKIUN U T.11.);

3) YCTHBIA TOCJEN0BaTeIbHbIN a03alHo-(pa30oBblii JABYCTOPOHHMI
nepeBo/ (IepeBo]] NEPEroBOPOB, MHTEPBBIO, Oece U T.11.);

4)  cuUHXpOHHBIHN nepeBon [6, C. 22].

1.3 OcoOGeHHOCTH THCHbMEHHOTO TTepeBo/Ia

JleATenbHOCTh MHCBMEHHOIO MEPEBOAYMKA, MPOAYKTOM  KOTOPOU
ABJISIETCSL TEKCT Ha SA3bIKE NEPEBOA, HOCUT CMEILICHHBIN XapaKTep U UMEET UHBIE
KOOPJIMHATHI, TI0 CPABHEHUIO C PEUYEBOM JEATEIBHOCTBHIO, OCYIIECTBISIEMON Ha
MHOCTPAHHOM $i3bIKE. BO-TIEpBBIX, MUCHbMEHHBIN NEPEBO BBITIOJIHIETCS IPYTUM
CyOBEKTOM C JAPYTUMH CYOBEKTHBHBIMU XapaKTEPUCTHKAMHU JIMYHOCTH. Bo-
BTOPBIX, WHBIMU SIBJSIFOTCSI BHEIIHUE YCJIOBHUSL €ro JAESTEIbHOCTH, TaK Kak
OCYLIECTBIICHHE MPOUCXOAUT YK€ B MHOM COLMOKYJIBTYPHOM KOHTEKcTe. B-
TPETBUX, WHBIM SBISIETCA W CPEACTBO OCYIIECTBICHHS 3TOW JEATEIbHOCTH
(mepeBo/ OCYIIECTBISIETCSA Ha MHOM S3BIKE, CHCTEMa, HOPMa U y3yC KOTOPOTO
HMMEIOT YK€ MHOM XapakTep, UeM Te K€ MapaMeTpbl UCXOJHOTO s3biKa). OJIHAKO
JAHHBIE CMEUIEHUs (PacX0KICHHS) MOT'YT PACCMAaTPUBATHCS KaK BBIHYK/ICHHbBIE
[13, c. 27].

Oco0EHHOCTh, THCHMEHHOTO TEPEBOJIa 3aKIIOYAETCS B KOHIICHTpAIlUU
BHUMAaHMS, KaK Ha JOMUHHPYIOIIMX ACHEKTaX TEKCTa HA MWHOCTPAHHOM SA3BIKE,
TaK UM Ha (OHOBBIX SABJICHUSAX, MOCKOJBKY JIE€SITEIBHOCTh MEPEBOSIIETO
OrpaHMY€Ha TEKCTOM, M OH BBIHYXKJIEH IMEpPEeBOJUTh BCIO HH(OpPMALHIO,

3aJIOKCHHYIO B TCKCTC.
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PaccmarpuBas nucbMEHHBINA MEPEBOJ KaK AEATEIBHOCTh U KaK Pe3yJIbTaT
NEeATeNbHOCTU (MHTEPIPETalMs UCXOIHOTO TEKCTA), ONMUPAsICh HA UCCIIEAOBAHUS
T. A. Kazakosoii, B. C. Bunorpagosa u 1. C. AnekceeBoil, MOKHO BBIJEIUTD
TaKHe er0 OCOOCHHOCTH, KaK:

1)  orpaHuYeHHE «ITHCHMEHHOTO IMEPEBOIYMKA» TEKCTOM (OTCYTCTBHE
KOHTAaKTa, KaK ¢ UICTOYHUKOM MH(POPMAIUH, TaK U C €€ T0JIydaTesieM);

2)  BO3MOXXHOCTb MHOI'OKPATHOI'O OOpaICHHsI K TEKCTy C IEJIbIO
TOYHOTO €ro TMOHMMaHus Oyarojgaps OTCYTCTBHIO JedUIMTa BpEMEHU
(MMCHEMEHHBIN MEPEBOJT HE CTABUT MEPEBOUNKA B )KECTKUE BPEMEHHBIE PAMKH);

3)  BO3MOXXHOCTH IOMCKa BEPHOIO JKBHBAJICHTA CJIOBA HWJIM TPYIIIIbI
CJIOB, C KOTOPBIMU JaHHOE CIIOBO MOXKET COYETaThCs (CO37aBaTh «CUTYyaTHBHBIN
KOHTEKCT»);

4)  BO3MOXXHOCTh HCIOJIb30BaHUS BCIIOMOTATC/IbHBIX HMCTOYHHUKOB
uHbopMaIHK (CI0Bape, CIPaBOYHUKOB, KOHCYJIbTALUNA CO CHEIIUATUCTAMH );

5)  BO3MOXXHOCTb HCIIPABIATh U PEIAKTHPOBATH COOCTBEHHBIH TEKCT
nepeBoja.

[lucbMEeHHBII  TEpeBOJ  CBSI3aH €  LEIbIM  PSAOM  IIPOLIECCOB,
ONPEICIISIIONIMX 3HAKOBBIA XapaKTEep MTAaHHOTO BHJA PEYEBOM AEATEIBHOCTH. K
HUM OTHOCSITCSI BocTipusiTue rpaduueckoil GopMbl CIIOB, Y3HaBaHUE UX, TO €CTh
COOTHECEHUE C MPOUUIBIM PEYEBBIM OMNBITOM 3HAKOMCTBA C JAAHHBIMU WIIU
nonoOHeIME  (OpMaMH; BOCHPHSTHE U PACHO3HABAaHWE CHUHTAKCHUYECKHX
CTPYKTYp; BOCIPHUSTHE M PACHO3HABAHUE CTPYKTYpbl oOpaza WM TOHATHS;
MMOHUMAHHE CMBICIIOBOM CBA3UM MEXKIY CIOBaMH, MPEIJIOKECHUSIMU U LEIbIM
TeKCTOM. JI1000€ W3 yKa3aHHBIX JACHCTBUIM MpH MEPEBOJE COMPOBOKIAACTCS
MEPEBOTYECKUM TIOMCKOM, IMOJBICKAHUEM MEXBA3BIKOBBIX COOTBETCTBUU
JTr000MY 3HaKy, ONIO3HAHHOMY B HCX0HOM Tekcre [9, c. 30].

JI. B. buprokoBa npeayiaraet CTpouTh NPOLECC MUCBMEHHOTO MEPEeBOIa B
TpH dTana:

1. JlonepeBOIHOM aHaIn3 OpUTHHAA B LIEJIOM.
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2. CoOCTBEeHHO MEPEBOJ KaK MPOIIECC YCTAHOBJICHUS M HAXOXKICHUS
MEXBA3BIKOBBIX M KOHTEKCTyaJIbHBIX COOTBETCTBUH U  TEpPEBBIpaXKEHUE
coJlep KaHMsl OpUTMHAJIa CPEACTBAMU S3bIKA MEPEBOJA.

3. Oomee pepaktupoBanue [5, c. 17].

CyTh mepBOro sTama 3aKJIIO4YaeTcs B YTOYHEHHU KOMMYHUKATHBHOMU
cuTyaruu (Kem, JJisi KOro, KOTjia, B KaKMX YCJIOBHSIX, C KaKOM IIeJIbI0 CO3/aH
OpUTHHAJ), a TaKXe B OMNpEACICHUU TEMATHKH TEKCTa, €ro OCHOBHOIO
COJIepKaHUsl, CTPYKTYPhI U CTUJIIMCTUYECKOTO CBOCOOpa3usi.

CopepxkaHue BTOPOro 3Tama MpeacTaBisieT coOOM mocheqoBaTebHbIN
psA omepanuid Mo TMEepPeBOJY OTHAEIbHBIX HEOOIBIINX OTPE3KOB OpHUTHHAJA.
OOBIYHO TaKMM OTPE3KOM OKa3biBaeTcss 1 (paza — mpocTOe WM CIOKHOE
NPEIJIOKEHNUE CPEAHEH IITUHBI.

Ha tpeTbem sTamne nepeBoaa ycTpaHsSItOTCS MOTPEITHOCTH, BBISIBIISFOIITNECS
IpU TPOYTEHUH BCETO TEKCTAa: HEIKOHOMHOCTH (DOPMYIUPOBOK, FPOMO3JIKOCTD
KOHCTPYKIIH#, TOBTOPHI U T. 1. [14].

Bunorpanos B. C. ormeuaer, 4To B NPAaKTUKE MEPEBOA BBIACISIIOTCSA JBa
stana paboTel. OIMH U3 HUX CBSI3aH C OCMBICIEHHEM TEKCTa Ha MHOCTPAHHOM
SI3BIKE, a APYTOM C BOCHPOU3BEICHUEM €TO Ha POJHOU SI3BIK.

[IepBblii 3Tar, KOTOPBIA HA3BIBAETCS BOCHPUATHUEM TEKCTA, MPEICTABIISIET
coOOl  Ype3BBIUAMHO  CIIOKHBIM  CEHCOPHO-MBICIMTENIBHBIA  Mpoliece,
OCHOBAaHHBI Ha pa3IMYHBIX BUJAaX W (opmax aHanmm3a W CUHTE3a PaOOTHI
OpraHoB 4YyBCTB M Mo3ra. Ha 3ToM 3Tarne nepeBOJUUK CTPEMHUTCS KaK MOKHO
MOJIHEE MOHITh UCXOJHBIA TEKCT U OCO3HATh €r0 3CTETUYECKYI0 IIEHHOCTh. JlJis
MEePEeBOUMKA KaK PELENTOpa OYEHb BAXKHO JIOCTUYb TAKOTO YPOBHS 3HAHUW U
ACTETUYECKOM BOCHPUUMUUBOCTH, KOTOPBIA TO3BOJISIII OBl  OOBEKTHBHO
BOCIIPUHUMATh BECh 00BEM CMBICIIOBOTO COZCp X aHusI TekcTta [7, c. 32].

VYV kaxmoro Tuma W BUJA NEpPEeBOAA 3Tal BOCHPUSATHUS HMEET CBOU
OCOOEHHOCTU U XapaKTEPUCTUKU, KOTOPBIE ACISATCS Ha JIBE (a3bl:

1. JlonepeBoAHOE BOCHPUATHUE, TO €CTh BOCHPHUATHE MPOU3BEICHUS B

IICPBOM  4YTCHHH, KOrga ICPCBOAYHUK CTApacTCAa FHY6OKO OCMBICJIUTD,

14



«MPOYYBCTBOBAThY» MPOU3BEJICHUE, OCO3HATH €r0 MHPOPMATUBHYIO IIEHHOCThH U
OINPEJIENUTh €r0 CTUIIMCTUYECKOE CBOEOOpasHue.

2. CoOCTBEHHO NEPEBOIHOE BOCHPUATHE, TO €CTh HEMOCPEICTBEHHOE
BOCIIPUATHE KOHKPETHBIX CJIOB, MPEJIOKEeHUM, Ppa3, ab3aleB U T. . B MOMEHT
IepeBOa.

Bo BTopoii ¢aze BocmpusaTus, Korja MPOUCXOIUT Mo-Pppa3Has perenius
WHOCTPAHHOTO TEKCTa TMepeJl €ro BOCCO3aHUEM Ha JPYrOM SI3bIKE, MEPEBOTUUK
ONEPUPYET AHATU30M U CUHTE30M, BOCIIPUHUMASL CMBICII OTAEIbHBIX 3JIEMEHTOB
(c71oB, CIIOBOCOYETAHUM, TPEASIOKEHUI) TEKCTA.

Bropoii aTan nmporiecca rnepeojia — 3Tan BOCCO3AaHUs Ha SI3bIKE MEPEBOAA
BOCIIPUHATONW WH(OpMAIMU OpUTHHAJIAa, ¥ CHOBAa B CO3HAHUM TIEPEBOIYHMKA
OCYLIECTBIIIFOTCS CJIOXKHBIE MPOLECCHl aHajdu3a M CHUHTE3a, CBSI3aHHBIE C
nepefadyeil u3 cdepbl MBIIUICHUS CMbBICTA YXE€ B HWHOW MaTepuagbHOU
cioBecHO# ¢opme. JlaHHBIN 3Tam TOXKE COCTOWT, IO MEHBIIIEH Mepe, U3 JABYX
¢a3: nepeBbIpaKEHUS U UECHTU(UKAIUY.

BocrpuHsiB  ceMaHTHYEeCKyl0 M KOTHUTHUBHYIO  HWH(pOpMAIHIO,
3aKJIIOYEHHOW B MOJJIEKAIEM NEPEBOAY TEKCTE, MEPEBOIYMK BOCCO3[AET ITY
UHPOpMAIIMI0O B MaTepUANTBHBIX EAMHUIAX S3bIKa TIEpeBOAa, CTPEMSACH
COXPaHHUTH €€ MOJHbIA 00beM. He moapickuBaeT, Kak MHOT/IA MPUHATO AyMaTh,
COOTBETCTBHSI KaXKJOMY CIIOBY M CJIOBOCOYETAHHMIO HCXOIHOM (pasbl, a
«TepeBBIpakaeT» ee cMbICH [7, c. 34].

Takum 00pa3om, MUCHMEHHBIN MEPEBOJI, SABISASICH OCOOBIM BHIOM PEUYEBOMA
NESTENHbHOCTH, WMEET CBOM OCOOCHHOCTH, HO, TP MHOTOYHCICHHOM
pazHooOpa3uy MUCHMEHHBIX TEKCTOB, UMEET BCEr/la OJHY M Ty XK€ CXEeMYy H
npeanoyiiaraeT OObIYHO CIEAYIONIYIO MOCIEA0BaTEIbHOCTh JIEUCTBUI: CHadalia
3HAKOMCTBO  MEPEBOAYMKA C  MCXOAHBIM  TEKCTOM;  3aTeM  I[Ocie
MPEBAPUTEIBHOTO MPEANEPEBOAYECKOrO aHaIu3a, T. €. BBIABICHUS THUNA
TEKCTa, KaHPOBBIX U CTWJIMCTUYECKUX MPU3HAKOB, TEMbl U OOJACTU 3HAHUH, C

KOTOPBIMH CBSI3aH TEKCT, IEPEX0]] K CO3TaHMIO TeKCcTa nepeBoa [14].
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1.4 OcoOeHHOCTH HAyYHO-TEXHUYECKOIO MepeBoaa

Oco0CHHOCTH HAYyYHO-TEXHHUECKOW JTUTEPATYpPhl PACHpOCTPAHSIIOTCS Ha
€€ CTUJIUCTHUKY, JEKCUKY M rpaMMaTHKy. OCHOBHAS IIeJIb HAYYHO-TEXHUUYECKOTO
nepeBojia — TOYHOCTh Mepeaaud uHpopmanuu. B HayyHOM M TEXHUYECKOM
JUTepaType  OOHApPY)KMBAIOT  PSI  TPaMMATHYECKUX M JIGKCHYECKUX
O0COOCHHOCTEH.

K xapakTtepHbIM OCOOCHHOCTSM HAayYHO-TEXHHUYECKOW JIMTEpATypPhI
OTHOCHUTCS BBICOKast HH)OPMATUBHOCTh, YETKas JIOTHKA, CTPYKTYpa, TOUHOCTh U
SICHOCTh. IIpenmonaraeTcss MCIOJIb30BaHUE OOJIBIIIOrTO0 KOJUYECTBA TEPMHUHOB.
TepMuHOIOrHYECKas JIGKCHKA ITO3BOJIICT YETKO M KOPOTKO M3JI0KUTh CYTh. UTO
KacaeTcss CHHTAaKCUYCCKON CTPYKTYPhI HAYUYHOH W TEXHUYCCKOM JIMTEpATyphl, TO
Jaiie BCErO OHU XapaKTEPU3YIOTCS CIIOXKHBIMH TPEIIOKCHUSIMU: MHOTO
NPUYACTHBIX, MHOUHUTHBHBIX, TePYHAHAIBLHBIX 000poTOB [6, ¢. 20].

TepMuHBI B HAYYHO-TEXHUYECKOM JINTEPATYpPE COCTABIAIOT MPUMEPHO 25
% Ttekcta. Kpome TepMUHOB, HAy4YHO-TEXHMYECKHH TEKCT COJEPIKUT
oOmeHayuynble (oOlmeTexHuueckue) W oOmieynoTpeOuTenbHble ciioBa. B
OTIUYHME OT TEPMUHOB 1T JICKCUKA XapaKTepU3YyEeTCsl TeM, YTO OHA He 00amaer
CBOMCTBOM OOO3HAYCHHS TMOHATHS U O0OBEKTa OMPENCIICHHOW cepbl HAYKU H
TEXHUKH, a OT OOIIEeyNOoTPEOUTENbHOW JEKCUKH €€ OTIMYaeT TO, YTO OHa
(GYHKIIMOHUPYET HCKIIOYUTEIHPHO B HAayYHO-TEXHUYECKOW cdepe M BMECTe C
TEPMHUHAMH OTIpeIeIseT crenn(uKy HaydHO-TeXHIUYecKoro cTiist. Kpome Toro,
VMHOT/Ja B QHIJIMHACKON HAYYHO-TEXHUUYECKOU JIUTEPATYPE MOXKHO CTOJIKHYTBCS C
KAPTOHOM U CJIEHTOM. Apro, KaproH W CJICHT, KaK MaprUHAJIbHBIC TPOSBICHUS
S3bIKA, OTYACTH  SIBISIOTCS  CJICJACTBHEM  TOMBITOK HAaWTH  «CBEXKHEY,
CBO€OOpa3HbIC BHIPA3UTEIIBHBIE CIIOBA JIJIs HAMMEHOBAHUS TIOHITHH, TEUCTBUM 1
MpeIMEeTOB B JaHHOW cdepe © TpUIAHUA PEYH  OMPEIEICHHOTO,
«HEeTUTepaTypHOro» koyiopura [3, c. 45].

BaxxHoil 0COOEHHOCTHIO AHTIIMMCKOTO HAYYHO-TEXHUYECKOrO CTHIIS,

HpOHBHHIOH.IGfICH B 0T6ope N HCIIOJBb30BaAHHMHU A3BIKOBBIX CPCACTB, SABJIACTCA
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TaK)Xe CTPEMJICHHE K KPATKOCTU M KOMIAKTHOCTH W3JIOKEHUSI, YTO BBIPAKACTCS
OCOOGHHO B  JIOCTAaTOYHO IIUPOKOM  HCHOJB30BAHUU  BJUITMOTHYECKUX
KOHCTpYKLMHU. HeBepHOE MOHMMaHUE ITUX KOHCTPYKLMHA HEPEAKO IPUBOIUT K
omuOKaM B TepeBOjie. DTa TEHJICHIIMS HAXOIUT OTPaKCHUE M B Psijie IPYrux
rpaMMaTUYeCKUX 0cOOeHHOCTEN. 1151 HaydYHO-TEXHUYECKOTO CTHIIS XapaKTepHa,
HafpuMep,  3aMEHa  ONPEACIUTENbHBIX  NPUAATOUYHBIX  MPEAJIOKEHUM
npuaraTeIbHBIMU B mocTno3unuu [9, c. 37].

Crnenyer TakXke OTMETHTh MHOXKECTBO CIy4aeB OIYIIEHUS B Hay4dHO-
TeXHUYECKUX MaTepuanax apTUKIS, OCOOCHHO OMpENEICHHOro, TaM, TAe B
TEKCTaX JIPyroro TUIA €ro  ymoTpeOJieHHe cyuTaercs  abCOIOTHO
00s13aTEIIbHBIM.

B Hay4YHO-TeXHMUYECKOM CTWUJIE IIMPOKO HCIOJIb3YeTCS yHoTpeOseHue
MHOXECTBCHHOTO 4YHCJIa BEIIECTBEHHBIX CYIIECTBUTENbHBIX. HabmomaeTcs
TaKX€ 4aCTOE MCIIO0JIb30BAaHUE NMPUUYUHHO-CIICICTBEHHBIX COI030B U JIOTUYECKUX
cBs30K [17].

JIns Hay4yHO-TEXHUYECKUX MaTepUaJiOB aHTJIMMCKOTO SI3bIKAa XapaKTEPHO
npeoOjialaHie TPOCTHIX TPEIJIOKEHUM, KOTOpPhIE, COCTaBISIOT B CpeaHEM
ceoimie 50 % oOmero umciia mOpemsioKeHUH B Tekcre. B To ke Bpems
KOJIMYECTBO CJIOXKHBIX MPEIJIOKEHUNW OTHOCUTEIBHO HEBEIUKO. JTO SIBJICHUE
HECBOMCTBEHHO COOTBETCTBYIOIIEMY CTHUJII0 B PYCCKOM SI3BIKE, TJI€ CJIOXKHBIC
MPEVIOKEHNS UCTIONB3YIOTCA OUYE€HBb MIUPOKO. B CBA3M C 3TUM B aHIVIO-PYCCKUX
TEXHUYECKUX TEPEeBOJaX YacTO HCIONB3YETCS OO0BEAMHEHHE MPEIIOKECHUMN, B
pe3ynbTaTe d4ero JByM HIM Oojee MPOCTHIM MPEIIOKEHUSIM aHTIHHCKOTO
OpUTMHAaJIa COOTBETCTBYET OAHO CIIOKHOE MPEHJIOKEHUE B PYCCKOM IEPEBOJIE
[16, c. 38].

IlepeBoi HAy4YHO-TEXHHUYECKOTO TEKCTAa JOJDKEH BEpHO IepenaBaTh
cMbici opuruHana. OTCTYIUIEHHs] OT OpUTMHAIA JOJDKHBI OBITh OIpaB/IaHbl
OCOOCHHOCTSMHU PYCCKOTO f3bIKa, TpeOOBaHUSIMU CTUJIA. BaxkHO HE JOMyCKaTh

MOTEPU BaXKHOM MH(OpMALIK OpUTHHATIA.
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1.5 OcoGeHHOCTH rPaMMaTUYECKOT0 CTPOSI AHTJIIMICKOTO U PYCCKOIO

SA3bIKa

CranoBiienue (OHETUKH, TpaMMaTUKH (MOPQOJIOTMM U CHUHTAKCHUCA),
JIEKCUKU PYCCKOTO M AHTJIMICKOrO SI3bIKOB MPOIIIM MHOTHE 3Tallbl Pa3BUTHUA
HUCTOpUYECKUX mnepuoaoB AHrmu u Poccun. B Xoae MNOIUTHYECKUX,
SKOHOMHUYECKHUX, COIMAJbHBIX, BOEHHBIX MW KYJIbTYPHBIX B3aUMOACHCTBUL
AHrnus mepeHruMana HEKOTOphIE CJIOBa M3 PYCCKOro auanekrta, a Poccus
JOTIOJIHSIA JIEKCUKY PYCCKOTO SI3bIKA, OMUPAsCh HA AHIJIMWCKUK auanekr. U
PYCCKUH, W QHIJIMWACKUA SI3bIKM HMEIOT CBOM  SI3BIKOBBIE  CTPYKTYPHI,
CYIIECTBEHHO OTJIMYAONINECs APYT oT Apyra [19].

CX0acTBO PYCCKOrO M AHTJIMMCKOrO $I3bIKOB COCTOMT B TOM, YTO OHH
IIPUHAUIC)KAT K WHJOEBPONEHCKON SI3BIKOBOM ceMbe. Pycckuii s3bIK — K
BOCTOYHOCJIABSIHCKOM BETBU M AHIVIMICKUA — K repMaHckoil. OIHAaKoO caMu
A3bIKOBBIE CTPYKTYPBI 3TUX SI3BIKOB CTPOSITCA HA MPHUHIUIIAX aHAJTUTUYECKOU U
CUHTETHYECKOW rpamMmaTuku. [losTomMy riaBHas ommoOka Jrofel, U3ydaronux
MHOCTPAHHBIN S3bIK, — 3TO MOMNBITKA JOCIOBHOTO NMEPEBOJA C OAHOrO SI3bIKa Ha
OpYyroil. 3T0 MPUBOAUT K HENMPABUIBHOMY IOCTPOCHUIO IMPEIJIOKEHHUS U, Kak
CIIEJICTBHE, NCKAYKACT CMBICII CKa3zaHHOTO [27].

CunrteTrueckne  si3blkk  (rped.  Synthesis —  cocraBienume  —
«IOJIYYAIOIIUHCA B pe3yJbTaTe CHHTE3a», «oObeauHstommii»). K HuMm
OTHOCSTCA  JIPEBHETPEYECKUM, JIATUHCKHM, CTapOCIAaBIHCKUW, PYCCKUI,
HEMEIKUW, TUTOBCKUNU U JIp. CUHTETHYECKass rpaMMaTHKa MOJIpa3yMeBaeT Mol
co00lf CBOOOMHBIN TOPSAOK CJIOB, HUMEMUX CcyhPUKCH, OKOHYAHMS,
CKJIIOHEHUS, CHpPSDKEHHS W mpodee. ['paMmaTHyeckue 3HAYEHHUS CHHTETHUKHU
BBIPAXKAIOTCS B TIpEJIeiiaX H3MCHEHHI BHYTPH caMoro ciioBa [12].

Ananutndeckue  sa3bikd (Tped.  analysis —  pa3BA3bIBaHUE @ —
«MOJTyHarOIUNUCS B pe3ynbpTaTe aHAIU3a, «pa3beTUHSIOIIHI ).
I'pammaTryeckre OTHOIIEHHUS BBIPAXKAIOTCS CIY>KEOHBIMH CIIOBaMH, MOPSIIKOM

CJIOB, HHTOHaLIHeﬁ h T. II., @ HC CJIOBOU3MCHCHHCM, T. €. HC I'PaMMaTHUYCCKHUM
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yepegoBaHUEM MopdeM B mpenenax ciaoBoGOpMbl, KaK B CHHTETHUYECKHX
a3plkax. K aHaaUTHYECKUM S3bIKaM OTHOCATCS AHIJIMICKUN, (PpaHIly3CKui,
UTaJIbSIHCKUM, UCTIAHCKUN, OOJTapCKUil, HOBOMEPCUICKUHN, NAaTCKUN SI3bIK U AP
[8, c. 13].

IIpyauMas BO BHUMAHHUE W3JIOKECHHBIC BBIIIE MPUHLUIIBI TOCTPOCHUSA
S3BIKOBBIX CTPYKTYpP aHIVIMMCKOI'O U PYCCKOTO SI3BIKOB, MOXXHO CJII€JIaTh BBIBOJ,
YTO aHIVIMMCKUU S3bIK B CHIIYy CBOEH CTPOTOM CTPYKTYpBI ABISETCS B OOJBIIEH
CTEIIEHU AHAIIUTUYECKUM  S3BIKOM. PyCCKMU  S3BIK IPEUMYILECTBEHHO
CUHTETHYECKMI M3-3a CBOOOJHOIO TMOpSAJIKA CJIOB B MPEIIOKEHUU U
HEIIOCPEICTBEHHBIX U3MEHEHUMN CaMUX CJIOB Y€pe3 UX CKIIOHEHUE, CIPSIKEHUE U
Ipyrue TpaMMaTU4YeCKhe KOMMOHEHThl. KOHEYHO, $3BIKM HE MOTYT OBITh
IIOJTHOCTBIO AHAIUTUYECKUMH WIM CUHTETUYECKUMU. B HEKOTOPBIX KOHTEKCTax
AHIJIMACKUN SI3bIK MOXKET COJEp)KaTb NPU3HAKM CHUHTETUYECKOI'O sA3blKa, a
PYCCKHIA SI3bIK MOXKET COJIepPIKaTh MPU3HAKK aHAJTUTHYECKOTO si3bIka [12].

OnucaHHble pa3andus FPAMMATHYECKOTO CTPOSI aHIVIMICKOTO U PYCCKOTOo
A3bIKa  NPUBOAAT K  HEOOXOJUMOCTH  TNPUMEHEHHS  TIpaMMaTHYECKUX
TpaHchopMaluuid A1 JOCTUKEHHST MAKCUMaJIbHO BO3MOYKHOM aJ€KBaTHOCTH

nepeBoa.

19



BBIBO/IbI 11O IEPBO I'JTABE

B Teopetnueckoil yacTu MCCIEIOBAHUS Mbl TPOAHAIM3UPOBATU TOHATHE
U KIaccupuKaluu TpaMMaTHYeCKUX  TpaHchopMmaluid, MpeIoKeHHbIS
pa3IUYHBIMK aBTOpaMH, a TaKXke€ OCOOCHHOCTH YCTHOTO M MHUCHBMEHHOIO
HAay4YHO-T€XHUYECKOr0 MEPEBO/IA.

B coBpemeHHOI1 TeopuM nepeBoja CyneCTBYET HECKOJIBKO TOUEK 3PECHUS,
KOTOpPbIE UMEIOT HEKOTOPOE CXOJICTBO, HO B TO € BpeMsl MPOTHUBOIIOCTABJICHBI
apyr apyry. Mer nogaep:xkuBaem touku 3penust JI. C. bapxygaposa u A. /I.
[IIBefitiepa, MOCKOJbKY HCMOJb3YEM METOJ] CPABHUTEIBHOTO aHAJIN3a HAy4YHO-
TEXHUYECKUX TIEPEBOJIOB C AHTJIUHUCKOrO Ha PycCKui s3bik. OCHOBBIBAsICh Ha
TEOpUHU, TMPEJICTABICHHON B MEPBOM TIJaBE, MOXHO CJelaTh CIEAYIOUINE
BBIBOJIBI.

1. Psn  ydeHbIX, U3y4dalOIIMX TEOPUIO MEPEBOAA, Pa3JEIAIOT
rpaMMaTHYecKue  TpaHcopMmalmu B COOTBETCTBUM €  aKTyaJbHBIMH
npencrapinenusimMu. JI. C. bapxynapoB nenuT rpamMmmaTudeckue Tpancopmaiuu
Ha CJIEJIyIOIINe TUIIBI: 3aMeHa GOpM CIIOBa, 3aMEHAa YacTell peuu, 3aMeHa YWICHOB
IPEAJIOKEHNS, CUHTAKCUYECKHE 3aMEHbl B CIIOXKHOM mpeqioxenuu. A. [l
[IIBeiiiep ke, B CBOI OYEpelb, BBIACIACT CIECAYIONIYIO KiIacCU(PUKAIMIO:
OoOBeMHEHUE  MPEUIOKEHUN,  YJICHEHUE  MPEUIOKEHUs,  J100aBICHHE
rpaMMaTUKaIN3UPOBAHHBIX E€IWHUIl, OINYIIEHUE TpPaMMaTUKAJIU3HUPOBAHHBIX
aneMeHTOB. [Ipu 3TOM CyIEecTBYIOT OOIIEHPUHSTHIE CIIOCOOBI KIaCCH(PUKAIINH
HAa CHUHTAaKCMYECKOM YypOBHE, TaKHME KaK CHHTAKCUYECKOE YIOA00JICHHE,
MEPECTAaHOBKHM, 3aMEHa YIEHOB MPEMJIOKEHHUs, MpeoOpa3oBaHUE AaKTUBHBIX
KOHCTPYKITHI B TACCUBHBIC U HA00OPOT, YWICHEHUE TIPEITIOKECHUS, 00HETHHCHHE
MpEVIOKEHNUM, 3aMEHa TUIAa CUHTAKCUYECKOW CBSI3U, OMYILEHHS, JTOMOJHEHUSI.
Taxxe OHU MOTYT IPOUCXOIUTH HA MOP(OJIOTUIECKOM YPOBHE: 3aMEHBI YacTen
peun (mpeoOpazoBaHWEe MECTOMMEHUS), TpaMMaTHYECKasl 3aMeHa 4Kcia, 3aMeHa

rpaMMaTu4CcCKOIro BpCMCHHU.
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2. YCTHBI TEpeBOJ ABISETCS OJHUM M3 CaMbIX CJIOKHBIX BHJIOB
NepeBo/ia, MOCKOJbKY TpeOyeT OT MepeBOJYMKA HAJIWYMs OTIMYHOIO 3HAHMUS
pPa3roBOPHOrO SI3bIKA U ONpPENEIEHHOM HAyYHOM TEMAaTHKH, YMEHHs OBICTpO,
IIOJIHO ¥ JOCTYIIHO IIepelaBaTh CMBICI CKa3aHHOTO.

3. [TuchbMeHHBIN TEPeBOJ MMEET MHOXECTBO OCOOCHHOCTEH, TaKuxX
KaK BO3MOXXHOCTb MHOTOKpPATHOTO OOpalieHusl K TEKCTY C LIeJIbI0 TOYHOTO €ro
NOHUMAaHUs OJlarojapsi OTCYTCTBUIO JiepHUIIMTa BpEMEHH, BO3MOKHOCTh MOUCKA
BEPHOI'0 DKBUBAJIECHTA CJIOBA WIM TPYIIIBl CJIOB, C KOTOPBIMU JAHHOE CJIOBO
MOXET  COYETaThbCs, BO3MOYKHOCTb  HCIOJIb30BAHUS  BCIIOMOTATENbHBIX
UCTOYHUKOB MH(OpMALMK, BO3MOXHOCTb HCIPABIATh U  PEIAKTHUPOBATH
COOCTBEHHBI TeKCT TmepeBoga. Ho mnpu ero BBHIMOJIHEHUH CYIIECTBYET
ONpPEAEIICHHAs I0CJIEN0BAaTEIbHOCTh JICMCTBUM: O3HAKOMIICHUE C TEKCTOM
OpUIMHazia, IPOU3BEICHUE IIPEIBAPUTEIBHOIO IIPEANIEPEBOAYECKOI0 aHAIINS, T.
€. BBIABIICHME THIIA TEKCTa, XAHPOBBIX U CTHWIMCTUYECKHUX IPU3HAKOB, TEM U
obnactell 3HaHUIl, ¢ KOTOPBIMU CBSI3aH TEKCT, M, IOCJE yKa3aHHBIX 3TallOB,
[IEPEXO/ K CO31aHUI0 TEKCTa IIEpEeBOa.

4. HayyHo-TexHMYECKHH  CTHIIb UMEET CBOM  YHHKAJbHBIE
OCOOCHHOCTHM, TaKW€ Kak BbICOKas HH(POPMATUBHOCTh, 4YETKas JIOTHKa,
CTPYKTypa, TOYHOCTb U SICHOCTb, a TaKXe HCIOJIb30BaHUE OOJIBLIOrO
KoJnyecTBa TepMUHOB. [loaTomy mnosiBiasieTcss HEOOXOAUMOCTh MPUMEHECHMS
rpaMMaTHYeCKUX TpaHC(hOopMalni, TaKUX KaK CHHTAKCHYECKOE YIOoJ00JeHue,
IIEPECTAHOBKM, 3aMEHa WICHOB IIPEIJIOKEHUsI, WICHEHUE IIPEIJIOKEHNUS,
o0beIMHEHUE MPEJIOKEHHM, 3aMeHa THIa CUHTAKCHUYECKOM CBS3M, OMYIIEHUS,
n00aBJiIeHUs, 3aMEHbI YacTel peuu, rpaMMaTudecKasl 3aMeHa 4Kciia U BPEMEHHU.
Takke B Hay4YHO-TEXHHYECKOM IIEPEBOJE HE [OIYCKACTCS 3HAYUTEIBHOE
OTCTYIUIEHHE OT HMCXOJHOI'O COJAEpXaHUs TEKCTa OpWUTMHaNa. OTO JEUCTBHS
BIIMSAIOT HAa YCTHBIM M NHMCbMEHHBIN IIEPEBOJ HAYYHO-TEXHUYECKUX TEKCTOB C
AHTJIMHACKOIO0 Ha PYCCKHMM SI3bIK M JOJIKHBI OBITH ONpaBAaHbl FpaMMaTHYECKUM

CTPOEM PYCCKOTO SI3bIKa.
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5. HecmoTpss Ha TO, 4YTO AQHIVIMHMCKUUA U PYCCKUHM A3BIK OTHOCATCS K
OIHOU MHAOEBPONEUCKOU A3BIKOBOM CEMbE, OHM 3HAYUTEIBHO OTIMYAKOTCA IO
SA3BIKOBBIM ~ CTPYKTypaM,  IIOCKOJIbKY  QHITIMACKAM  S3BIK  SIBISAETCSA
AHAJINTUYECKUM, & PYCCKUM — CUHTETUYECKUM, 3TO BIIMSET Ha MEPEBOJ TEKCTOB
C QHTJIMHACKOIO SI3bIKAa Ha PYCCKUM M MPUBOJUT K HEOOXOIUMOCTHU HCIIOJIB30BATh
rpaMMaTHYecKue TpaHchopmaluu.

Ha ocHoBe nonydeHHol nH(OpMaAIMK Mbl IPOBENU aHAJIU3 0COOCHHOCTEN
UCIIOJIb30BaHUS TIPaMMaTHYECKUX TpaHcHOpMalMii NpHU TMepeBojJie HAy4YHO-
TEXHUYECKUX MATEpPUAJIOB C AHIVIMMCKOIO HAa PYCCKUU $S3BIK, OCHOBBIBAsCh Ha
ayTEeHTUYHBIX  TEKCTOBBIX  MaTepuajax M  BUAEOMATepHalax MU  HUX

CYIIECTBYIONIUX O(PUIIUATIBHBIX MTEPEBOJIAX.
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I'TABA 2. AHAJIU3 IPUMEHEHUSA TPAMMATHUYECKHUX
TPAHC®OPMAIIUI B YCTHOM U MIMUCbMEHHOM HAYYHO-
TEXHUYECKOM IIEPEBO/IE

B ycTHOM M NMMCbMEHHOM HAy4YHO-TEXHUUYECKOM MEPEBOJIEC BAXKHYIO POJIb
UrpaeT MPaBWIbHO MOJOOpaHHBIN BapUaHT HCIOJIL30BaHUS TPAMMaTHYECKUX
Tpanchopmanuii. [l BBIMOJHEHHS KAYECTBEHHOI'O I€PeBOJIa TMEPEBOTUNK
oOpamaercss K TMpaBWiaM s3bIka IE€peBOjia, a 3aTeM Moja0upaeT Haubosiee
MOAXOASIINN BUJI TPAMMAaTHUECKUX TpaHChHOpMaIIUH.

Jng  HanucaHusT =~ OPaKTUYECKOM  4YacTM  JAHHOM  BBIIIYCKHOM
KBATM(UKAIMOHHONW paboThl OBUI TMPOBEJICH COMOCTABUTEIBHBIN aHau3
OpPUTMHAJIOB U MEPEBOJOB HAYYHO-TEXHUYECKHUX MATEPUATIOB O TEXHOJIOTUU
OJIOKYEIH.

MarepuanamMu Uil aHaIM3a YCTHOIO U MUCBMEHHOTO NEPEBOJA HAYYHO-
TEXHHUYECKUX TEKCTOB TMOCHYXWIH Jekuuu mnpodeccopa ['apu Iencriepa
«bnoxueiin u nensru» (Gary Gensler «Blockchain and money») B mepesoze
Cryptus [22; 23; 24; 25; 26; 29], u 11 NHCbMEHHOr0: KHHTa AHTOHOIYJI0CA
Angpeaca M. «OcBauBaem OwuTkoWH. IIporpamMmmupoBaHue OJIOKUCHHAY
(Andreas M. Antonopoulos «Mastering the Bitcoin. Programming the Open
Blockchain») B mepeBone A. B. Cuactuna [2; 30] u crates Caromu Hakamoro,
co3faTens KPHUNTOBAMIOTHI  OWUTKOWH, «buUTKOWH: cucremMa MHUQPPOBOIA
nupuHroBord HammyHoctr» (Satoshi Nakamoto «Bitcoin: A Peer-to-Peer
Electronic Cash System») B mepeBoe arvicco u grich [20; 31].

JIns1 3TOro MBI CIEN0BAIIN CIEAYIOIIEH CXEME:

1) KOHTEKCTyaJIbHBIM aHalIW3 CIUIOIIHOM BBIOOPKH MPEAJIOKEHUMN,
KOTOpble  ObUIM  MEepeBEJAEHbl C  HMCHOJb30BAHHMEM  I'PAMMATHYECKUX
TpaHcpopMaIuiu;

2)  ompeneicHHE BUJIOB UCIIOJIb30BaHHBIX rpaMMaTHYECKUX

TpaHchopMmaiuii;
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3) moacyeT 4YACTOTHOCTH M TIPOIEHTHOTO COOTHOIICHUS BHIOB
rpaMMaTHYeCKHUX TpaHC(HOpMaIIU;

4)  aHanms3 OCOOEHHOCTE  MCIOJIb30BaHUS  TpaMMaTHYECKUX
TpaHchopManuii TPy MEPEBOJIe YCTHBIX M MUCHMEHHBIX HAyYHO-TEXHHUYECKUX
MaTepHaloB;

5)  COMOCTaBUTENBHBI aHAIM3 MEPEBOTYCCKHX TpaHCHOpPMAIIHH,
NPUMEHSEMbIX B YCTHOM H MMMCbMEHHOM HAay4YHO-TEXHUYECKOM MEPEBO/IE;

6)  cocraBieHHME NPAKTUYCCKHX PEKOMEHIALUN 10 NPUMEHEHUIO
NepeBOUECKUX TpaHchopMmanmii Tpu TEpPeBOAEC YCTHBIX M MUCHMEHHBIX

HAaYYHO-TCXHHYCCKHUX TCKCTOB.

2.1 IlpuMeHeHne rpaMMaTHYECKUX TpaHC(OpMaIuii B YCTHOM MEPEBOJIE

BUJICOPPArMeHTOB «bBIOKYEHH U JEHBI' M

g Hadama paccmorpum jekuuu ['apu ['eHcnepa «bnokueiiH U JeHbrn»
(Gary Gensler «Blockchain and money»). Jlanuslii MaTepuan ObUI HEpPEBENCH
koManou Cryptus.

O6paTtumcs k Tabmwuie 1.

Tabmuna 1 — biiok4elid U IeHbI'u

Opurunain ITepeBon ['pammarnueckas
TpaHchopmanus

That's the protocol that | 9to mnpoTtokon, kortopsiit | 1. 3amMeHa 4acTU

mounts on top (1) of the | makmageiBaeTrcs mosepx (1) | peun.

TCP/IP stack to provide | ypoBHs TCP/IP u| 2. 3amMeHa  4JICHOB

encryption (3) using (1, 2) | uconoms3yercs (1, 2) s | OpeaioKeHUsI.

asymmetric case. ACCUMETPUYHOTO 3. OnyiexHwe.

mudpoBaHus.

But these time-stamped | Otu oTMedueHHble BpemeHeM | JloOGaBieHUeE.
blocks of data creates a | Gioku uHbOpPMAIMK CO3IAIOT
database, an  auditable | 6a3y maHHBIX, HPO3paYHYIO
database. 06a3y  JaHHBIX,  KOTOPYIO
MO’KHO TIPOCMATPHBATb.

The data can be actually | Dtu nanneie wmoryr ObiTh | 3aMeHa YJIEHOB
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computer code. And YOU | KOMIIBIOTEPHBIM KOAOM. TO | IPEIOKEHHUSL.
could have the data being | ecTb MOXXHO HEPEBOIUTH Kak
verified computer code and | neHbru, TaK u
algorithms. MO JITBEPIKICHHBIN
KOMIIBIOTEPHBIN KOJI.
It's hard to update the | birokyelin Ha AHHBIA | 1. 3amMeHa  4JICHOB
software of a blockchain (1), | momenT OYECHb TPYJHO | MPEIOKECHHUS.
because if you create a | obHoBiATH (1), moToMy uTO | 2. 3amena 4acTH
decentralized (2)_where no | eciu MBI CO3/IacM | peuH.
one's in _control (5), no one | onpeneneHHy iathopmy, | 3. OnyieHwue.
can collect economic rents | onpenencunblit 6okyeiin (3), | 4. JloGagiienue.
(3), you also don't have sort | Ha kotopom He Oyner | 5. 3amMena THIIA

of somebody with the ability
(1) to necessarily update the

HHKAKOr0 HEHTpaIu3aropa
(2, 5), TO OYECHD CIIOKHO JIATh

CUHTAKCHUYECKOM CBA3U.

software (5). KOMY-TO HEO0X0IUMBIE
mosHoMounsa (1), KoTopbie
oyayTt O0HOBJISAAITH
MOCTOSIHHO OJsoKYeiiH_(4) 1o
HOBEHIIEro  MporpaMMHOIO
obecnieuenus(5).

The Depository Trust | [lemo3utapHble  TpacTOBBIC | 3aMEHA YaCTH PEYH.

Corporation is looking at | kopmoparuu TOXKE

blockchain-inspired solutions | cobuparoTcst  MCHOJIB30BAThH

for some of their data | O6Jg0k4eiiH TexHOJOTMH B

warehouses, but they, too, are | xpanenuu cBOEH 0a3bl

going to control the nodes.

JTAHHBIX, OJIHAKO OHHU TOXKeE
coOuparoTcsi KOHTPOJIUPOBATD
BCE CBOM HOJIBI.

So the word (1) «nonce»

«Nonce» — »st1O0 PaHOOMHOC

1. Onymienue.

means a random number that | uncio,  xoropoe  moxer | 2. 3amMeHa 4acTu
is used once. N for (2) | ucrmonp30BaThCsi BCEro JHMIIL | PEUM.
number, and «once». oauH pa3. «N» o3nauvaer (2) | 3. JlobaBieHwHe.
YKCII0, U OCTAILHOE 03HAYAET
(3) «once», TO ecTh «OAUH»
(3).
So if you take (1) a certain | Eciin B3sth (1) omun u Tot | 1. 3aMeHa  YJICHOB
set of data, it will always | ke HabOp JaHHBIX, TO BCEr/a | MPEAIOKCHUS.

give you (1) the same hash.
And vyou can efficiently

compute it (1). You've got to
do it in short periods of time

nojgyyaercsa (1) oguH UM TOT
ke  xom. Takke — XdmI-
GyHKIUSA 04eHb YPPEKTUBHO
BeICUMTHIBaeTca (1), DOT1o

(1). And in Bitcoin's case, it's
done in nanoseconds or less

JAOJIXKHO OBITh CACIaHO B
KOPOTKOM IPOMEKYTKEC

(2), because they're one

Bpemenu (1). U1 B caydae ¢

computer, one CPU (1) can
do couple of terahashes a

OUTKOMHOM,  X3UI-(QYHKLIUHU
BBICUMTHIBAIOTCS 3a

2. Onymenue.

25




second.

HAaHOCCKYHABI, IIOTOMY 4YTO
OJdWH KOMIIBIOTECD, OJWH
mnmponeccop MOXKET CACIaThb

HECKOJIBKO  Tepaxdlle B

CeKYH/TY.
A zip code wouldn't make it | ITouToBbIit MHIEKC ue | 1. JlobGaBneHmHeE.
(1). Well (2), the computer | cupaButcs ¢ Temu 3amadamu, | 2. OnyuieHusl.
scientists use this term | kotopele mam myxubel  (1). | 3. 3amMeHa  YJIEHOB
preimage resistant. You can | MudopmMaTuky HUCIONB3YIOT | MPEII0KEHHUS.
only go one way (3), | TepMHH «yCTOWYMBOCTH K | 4. 3amena THIIA
meaning (2) it's infeasible to | mpooGpasy». To ecTh MOYKHO | CHHTAKCHYECKOH CBSI3H.
determine the input from the | xBurarecs TonpKO B oaHY | 5. 3amMeHa 4acTu
output (4). It's infeasible (5) | cropony (3), u _HEBO3MOXHO | peyu.
to determine the x from the | onpenenuTs,  Kako#  ObuLI
hash of x. BBOJI, WMMe€s TOJBKO BEIBOJI

(4). Dr0 _ HeBBIOJHUMASA

3agaya (5) ompenenuTh X OT

XdI1a OT X.
In his paper, he's talking | B noxymenrax ou mumer o | 1. JoGasnenue.
about how hard it iS | Tom, YTO HEKOTOpbIC JIFOAM | 2. OnyiexHue.
computationally to do (2) | maseiBaror «araka 51%». D10
what some people call a 51% | 3HauuT TO, uTO Guaromaps
attack, to basically take over | Beicokoit KOMIIbIOTEPHOI
all the nodes. MOIIM B TEOPUU _ MOKHO

3aXBATUTh OOJIBIIE ITOJOBUHEI

HOJl, Ha KOTOPBIX paboraer

outkouH (1).
It's called an avalanche | Dto HaseBaercs sddexr | 1. 3amMeHa  YJIEHOB
effect, meaning (1, 3) you | maBunbI, T0 ecTh (1, 3). €ciu | IPeATOKEHUS.
change one little difference | Bel u3mMennre xors Obl oaHy | 2. 3amena THIIA
and the whole thing looks | HEOOaBIIYIO MEIOYb, TO BCE | CHHTAKCUYECKON CBS3H.
different (2). If you changed | 3Hauenue B obmiem | 3. 3ameHa YacTH
one thing (1), it (3) all looked | nomensiercs (2). Ecnu uto-10 | peun.
so different. And why that's | coBceM 4yTh-uyTh MEHSIOCH
important is it makes it (3) | (1), To Bcs xom-byHkius (3)
more secure (1). BBITJISIJIEIA  COBCEM  IIO-

apyromy. W 3T0  BaxHO,

MOTOMY YTO, TAKHM 00pas3om,

XOHI-(DYHKIIHS (3)

IOJy4aeTcst Oonee

oe3omacuoit (1).
There is a bunch of | B  xpunroBamorax ectpb | 1. 3aMeHa  YJICHOB
cryptography underneath (2) | MmHoro Kkpunrorpaduii, Kak | IpeJIOKEHUSI.
this. And the key is it (2) iS | Takoii HeBWAMMBINA cioi (2). | 2. 3amena 4acTu
not 100% immutable. It's | U kmou k monumanuto (3) — | peyn.
probably one in, you know | ato T0, uro Gmokueiin (2), ou | 3. JloGaBiieHue.
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(1), | don't know (4), a
guadrillion immutable (1).

(3) "e Ha 100% HEH3MEHHBIH.
Y Hac BcE€ paBHO €CTh IIIAHC
(1), moxer ObiTh (1), OH
OUYCHb MAaJICHbKHH, MOXKET
ObITh, OJMH K HECKOJIEKUM
kBajiprwuinonam (1), uro uro-
TO nower He Tak (3).

4. Onyienue.

The actual probability should

be actually 1 over 2 (2) to the
power of 128. So much more

than one quadrillion.

BepositHocTs B3stoma (1), oHa
JIO/KHA OBITH 10JIoBHHA (2) B
128 crenenu. Tak 4to 3TO
HaMHOro OoJjbmie, yeM 1 K
HECKOJIbKUM (1)
KBaIPHTHOHAM.

1. Hobasnenue.
2. 3amena 4acTH
pevn.

He said if one of them (1) is
broken at least the other one

is less likely (1) to be broken.

You have to hash something

On muuHo (2) Hammcal, 4To,
€CTM OJHY W3 JITUX (PYHKIIHI
(1) B3mOMarT, TO XOTS OBl
€CTh BepoATHOCTE (1), uTO He

(1) twice. And he was just
making it that much more
secure (3), even knowing it
(1) was one out of 10 to the
40th chance.

B3JIOMAlOT BTOPYIO W3 HHX.
On xoren 3amudpoBarhb
Hekue Bemu (1) aBaXKIbL.
TakuMm 00pa3oM, 3TO OBLIO
OBl OoJsiee  OesomacHo  (3),
XOTsI BEPOATHOCTH B3aoma (1)
U _TaKk odveHb Mama (2) wu
cocTapisgeT Bcero qumb 10 B
40 creneHM.

1. 3ameHa
peun.

2. Hob6asnenue.

3. 3aMeHa  WIEHOB
IPEIOKEHUSI.

qacTHu

A light node or a wallet that
anyone here could download
on your cell phone probably
does not download the
millions of transactions that
have happened in the history

(3) of Bitcoin. You are
unlikely (2) to download

what's called (4) a full node.
But you might download all
the headers, this bit of
information that's all of the

OOGiieryenHas HOJA, WM Ke
TaK Ha3bIBAEMBI (1)
KOIIICJIEK, KOTOPBINA KaXJbIil
U3 37eCh MPUCYTCTBYIOIIUX
MOXET CKayaTb Ha CBOH
teneOoH, OH, CKOpEe BCETO,
He ckaumBaeTr B cethb (1)
MUJTHOHBI  TPAH3aKIUi U3
IPOIIJIOr0, KOTOPHIE paHee
(3) IIPOM3O0IILIH Ha
OOKU€eliHE. 9To0 04YEHb
MaJIOBEPOITHO (2), uyto Brl

headers (2).

cKayaere  IENyl0  HOIY.
Opnako Bel MokeTe ckadaTh
BCE 3arOJIOBKM MPEIbLIYINNX
HO0J10B (1), TO €CTh MOJYYUTH
BCIO HH(OPMAIINIO, KOTOpas B
JTHX 3ar0JOBKAX COJEPIKUTCS

().

1. JloGaBieHue.

2. 3aMeHa  4JICHOB
PEIOKEHUS.

3. 3ameHa
peun.

4. Onyienue.

qaCTu

All of the information in

Bes I/IH(bODMaHI/ISI, KOTOpas

3ameHa THIIA
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Bitcoin is still not that large.
It's less than 200 gigs.

HAxXOOUTCs B OWTKONHE, OHA
He CTOJIb Tspkenas. OHa Becur
ae menee 200 I'6.

CUHTAKCUYECKUX CBSI3EH.

And this is really important
when you get to like
Ethereum where there's a lot
of data, a lot of computation

M 510 OYEHL BaXXHO 3HATH
(1), ocobeHHO, KOTJa MBI
OyJeM ToBOpHUTH B Oyyiiem
0 TaKUX TSDKEIBIX

(2) down in each of these
blocks.

OJ0KYeHAX (1) KaK
Ddupuym, TIE COACPKHUTCS
OYeHb MHOTO WH(pOpMAIUHU B
Kak10M OJIOKe.

1. Hobasnenue.
2. Onymenue.

The papers mentioned that | B moxymenTax ymoMuHaioch | 1. 3aMeHa  YICHOB
it's possible (1, 2) that two | To, 4TO MOXeT OBbITb Takas | MPEIOKEHHS.
the hash of x equal (2) to | curyaimsa (1, 2), uro gBa | 2. 3amMeHa 4acTH
hash of y. XdoIa-x Oyayr paBHbl (2) | peum.

XOIIy-Y.
But if the miners are working | Ho takske tam rosopures (1), | 1. JlobGaBneHwme.

at the same time, if the same
information are not treated at
the same exact time, it won't
be a problem because then
they just continue just like
two different (2).

YTO HE BCE  MalHEephI
paboTaroT ¢  YETKOCTHIO
OJIHOBPEMEHHO, €CIH  BCA
uHpopmarus  He  OymeT

00pabaThIBaTHCSA B OJJHO M TO
K€ BpeMs, TO 3TO He OyneT
npobnemoii. Ecan y Hac ogHa
U Ta ke wuHbopManms He
00pabaThIBaeTCs B OAHO U TO
)K€ BpeMs, TO HHMKAKHX
Ipo0JIEM Y HAC HE BO3HUKHET

(@).

2. Onymienue.

Having said that, the real way

ITonss 3TO, MbI  MOKEM

that timestamping happens

YCBOHUTH CJICAVIOMIYVIO BCIIb

(2, 3) is if a block is mined

(1, 2): a umeHHO, YTO KOraa

(2) and it's the 540,000th
block and it's sort of accepted

MBI maiauM  (2), eciu,
JIOIIYCTUM, MBI ceiiyac

in_all the nodes (2), these
10,000 nodes start mining the
540,000 and 1st block, in
essence, it's just think of it as

maitauM (1) 540-ThicsuHBII
010K, H, eclu ero
IOATBEPKIAIOT BCE
ocTalbHble HOABI (2), TO ecTh

almost like a stack (2, 4).

Bce ocTajibHbIe 10 TBICSY HOJ
HAQYMHAIOT MaWHuThL  540-
TBICAYHBIH M TIEpBBIH OJIOK,
TO Y HAC IIOJYyYaeTcs TaKou
IPOIECC, B KOTOPOM OJIOKH
HAKJIAIBIBAKTCHA JAPYyr 3a
APYroM, moBepx APYr aApyra

1. JloGaBiieHue.

2. 3amMeHa  YJICHOB
PEIOKEHUS.

3. Onymenue.

4, 3ameHa YacTu
peun.
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1,2 4).

If there were two that hashed

Ecmm MbI TIOJIYYUM ABa

(4) to the same Kkind of has

OIMHAKOBBEIX xoma  (4), T1o

digest that it would be

OHHU MOIYT oTJuYarhcsa (4)

unlikely_(1, 2, 4) that they'd
both be valid in the context.

So given what's a valid
blockchain transaction that
that could even further (3)
reduce the likelihood of any
problems.

1o cBoeMy KoHTekcty (1, 2),
TO €CTh HMETh  pa3Hoe
3Ha4Ye€HHE B MPOTPAMMHOM
KOJIE. To €CTh,
COOTBETCTBEHHO, Oyaromaps
9TOMY y Hac elle MEHbIIe
BEPOSITHOCTD KaKou-1100
OIIIHOKH.

1. 3ameHa THTIA
CUHTAKCUYECKOM CBS3H.
2. 3amMeHa  4JIEHOB
MIPEITIOKEHUSI.

3. OmnymieHue.
4, 3ameHa
peun.

qaCcTHu

The blockchain  context
would even make two hashes

Konrexkcr XJIIUPOBAHUS
umeet 3Havenue (1), Tak uro,

of the same value (2) even
more unlikely because of the
context.

€CJIM Pa3aM4YHbIE XOIIH OVAYT
B_Pa3HOM KOHTEKCTE JPYr K
apyry (2), To BEPOATHOCTH
CTOJIKHOBEHHS €II€ MEHDIIE

().

1. Hobasnenue.
2. 3aMeHa  4JIEHOB
PEI0OKEHUS.

And that doesn't mean (1, 2)

U naxe B stoM cayyae (1, 2)

that they (1) got identical

MaiiHepam (1) HE

hashes (2) because the puzzle

00s13aTenpbHO OBLIO HAXOIUTH

is not geared to getting an

OJINHAKOBBIN XOII (2),

exact _hash (2). The Bitcoin

INOTOMY 4TO 3azada B

puzzle is having a certain

MaiinuHre OmtkoiiHa (3) He

number of leading zeros (2).
So it's (1) literally started, |
think (4), it was nine or 10

leading zeros. I'm talking
about 10 years ago (4). And

3aKJIFOYAeTCs B TOM, YTOObI
HaWlTH KaKOW-TO KOHKPETHBIN
xo1r (2), a HEMHOTO B JAPYrOM
3). 3agaya MaiHepOB
3aKJIFOYaeTCs B TOM, YTOObI

now, you have to hash to

YIOPOCTUTE OTOT X310 [0

something with, | think, it's

ONpCaACIACHHOI'O KOJHYCCTBA

about 20 (4) or 26 leading

gyined (2). Korma MaWHWHT

zeros (2).

(1) Tompko Hayancs, TaM
Ob10 mpumepHo 9 wmimm 10
HyJIel. A ceilyac UX mopsjika
26 wmyneit (2), BOT CTOJBKO
HY)KHO celyac B XdIl-
GYHKIMU yIpocTUTh (3).

1. 3amena
peun.

2. 3amenHa
IPEIOKEHUS.
3. JloGaBnenue.
4, Onymienue.

qaCcTHu

YHJICHOB

Hash functions are (1, 2)
basically a way to compress
(1) a lot of (1) data, have a

Xom-pynkuuu — 310 (1, 2), B
obmieMm, crnocod cxkarua (1)

Oospiioro  koauuectsa (1)

fingerprint  (2), make sure
that it's basically
commitment (1).

uH(pOopMaIuy, [IOCTaBUTh
Tyaa DIEKTPOHHBIN
orieyarok manena  (2) wu
yOeIuThCS B TOM, YTO BCE

1. 3ameHa
peun.

2. 3ameHa
MPEIOKEHUSI.

qacTu

YJICHOB

29




npaBuiabHO padoraer (1).

You have to generate a key

Bo-nepBrix (1), HE0oOX0MMMO

pair (2). And when a key pair

IS generated, a public key and
a private key are generated at

the same time (2). And they

CreHEepHPOBATh Mapy KIKYEH
(2). U xorma co3maercs mapa
KIro4Yell, y Hac  TaKke
CO3MacTCsl  TPHMBATHBRIA M

(3) need a random number to

go into it (4).

NyOJWYHBIA KJIIOY B OJHO M
0 xke Bpemsa (2). U »mm

1. JloGaBnenue.

2. 3aMcHa  YJICHOB
MIPEIIOKEHUSI.

3. 3amena YacTH
peyn.

4. Onymenue.

KIIIOYH (3) JIOJDKHBI

CO3/aBaTbCsl HAa  OCHOBE

PaHIOMHOTO YHCIIA.
So you pick a random|Ha camom gene  Bsr| 1. Onyienue.
number actually between 0 | BeiOupaeTe pangomMHOe Yncio | 2. 3aMeHa  YICHOB
and 256, that's_your (1) |or O o 256, u 3TO OYyHET | MPEIOKEHHUS.
private key. To pick a public | mpuBaTHbIit KITFO. A
key, you derive it directly | myOuuYHBIN KIOY CO31aETCS
from the private key (2). HAIpSIMYKO W3 [IPUBATHOTO

Kiroua (2).
Also, a public key is very | Takxe myOauuHbIA K04, OH | 1. 3aMeHa  YICHOB
long. It's about (1) 512 bits. | moBomsHO  IMHHBIA.  OH | MPEITOKECHHUS.
And so you can shrink the | 3aummaer (1) rae-to 512 our. | 2. JlobGaBieHHeE.
data and make the data more | IToatomy MBI MoskeM | 3. 3amMeHa 9acTH
compressed by hashing it , | ymeHbIIHTE JaHHBIE W | peuu.
which took it to 256 bits. He | cnenare 3™i nansble Oonee | 4. 3ameHa

hashes it twice (3), and then
he does this base 58 and
makes it even a little tighter

(4).

CXKATBIMU TIyTEM TOTO, 4YTO
BCE€ 3TO XDIIUPYETCS W BECUT
Bcero Jmib 256 our. Ilocie

atoro (2) on maxke 2 pasa (3)

BCC€ OTO XOHIUPYET, U INOTOM

CHHTAKCUYECKHX CBSI3CH.

OH _ucmosbp3yer emte «base

58»,  4YTOOBI  BCE  3TO

YKOPOTHUTH (4).
So  cryptographic  hash | Utak, kpunrorpaduueckas | 3aMeHa CHHTaAKCHYECKUX
function is a way to take not | xsm-pyHKIMS — 3TO  He | CBA3EH.

only a lot of information and

IIpoOCTO cIoco0 JIA  TOro,

put it into a fixed form, but
the key thing here is the hash
functions are what tie the
blocks together because hash
functions can point to
previous information.

4TOOBI B3ATh OOJBIIOH 00BEM
JAHHBIX U CKOMIIOHOBATh €ro
B (DMKCUPOBAHHYIO (OpMY,
HO TaK)Ke KIIFOYEBOM MOMEHT
B XOUI-PYHKIHSX: OHHU
SBIISIIOTCS TEM, 4TO
oObenuHseT OJOKH JApPYr C
IpyroM, MOTOMY YTO XdII-
(GYyHKIIMM MOTYT YKa3bIBaTh
Ha PEIBITYIYIO
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UH(POPMALIHUIO.

There is also a problem with | B 610kueitie ects mpobaema | JloGaBicHHUE.
performance and scalability. | ¢ mpou3BoANTENBHOCTBIO U C

MacIITabUPyeEMOCTBIO.
They're so small, they were | Onu oueHbp MaJieHbKHE, |, | 3aMeHa YJICHOB
just essentially | Bpojie, OHU GECCMBICICHHO | TPEIOKEHHUSI.
inconsistently. HATIPYXKAIOT CUCTEMY.

It's been attacked by so many

Ha Hux Hamagaio CTOJIBKO

1. Onymienue.

viruses and bugs, you have | xakepckux arak, ©u__ HX | 2. JlobGaBneHme.
some reason to trust it. HOBITAINCHh B3JOMATh CTOJIBKO
pas3, 4ro y Hac €CThb OYEHb
MHOTO ITPHYHMH UM JOBEPSTH.
And the transactions code | U takxke y Hac croma Bxomut | 1. JlobGaBieHme.
and ledgers shifts (3) largely | Tema Tpansakimit  koma wu | 2. 3amena 4acTH
dependent upon whether it's | peectpoB (1). 31ech | pedn.
(2) a transaction ledger or an | texuonoruss  moxer  (3) | 3. 3aMeHa  4JICHOB
account ledger. 3HAYUTEILHO BapbUPOBATHCS | IPEIIOKEHHS.
OT TOTO, SIBJISAETCS JIU PeecTp
(2) peectpoM TpaH3aKI[HiA
WJIM peecTpoM OaJlaHCOB.
But either you have to record | Ho B mo6om ciydae, Ham | OnyIieHHe.
a transaction, or you have to | HyxHo Oynmet 1100
record a change in the state | 3anuceiBaTh TPaH3aKIIHIO,
or a change in the account. b0 HaM HYXHO Oyzaer

3alIMChiBaTb HU3MCHCHHUA B
banaHce dKKayHTa.

But it's embedded in this, and
they could have different
scripting.

Hy u, KOHEUHO xKe,
pa3IuyHbBIC OJIOKYCIHHBI
MOTYT HMMEThb  Pa3JIM4YHbIC
CKPHITHI.

3amMeHa JyacTu peun.

So Bitcoin has a very robust
and well-established code
base.

VY OuTKOiiHA, HA CaMOM Jele,
oueHb 3(pdexTuBHaAs Oaza At
KO/Ja, Ha KOTOPOH MOXKHO
HAcTpauBaTh CBOU BEIlIH.

JloGaBnenue.

Bitcoin has a lot of high-

quality code so you can build
up on it.

Y OurkoiHa €CTh OYEHb
MHOTO KaueCTBEHHOI'O KOJa,
Ha KOTOPOM MOYKHO
HacTpanBaTh CBOM KOJI.

3ameHa
MPEIOKEHUSI.

YJICHOB
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One estimate is that it's (1) | [To wHekoTopbiM moACYETaM | 1. 3amMeHa 4acTU

200 million (2) kilowatt | maiinmnr (1) pacxoayer rae- | peyH.

hours per day. To 200 mwimonoB (2) | 2. 3amMeHa  4JICHOB
KUJIOBATT YaCcOB 33 CYTKH. IPEUTOKCHUSL.

Bitcoin Cash has a bigger | V Bitcoin Cash ceiiuac 6osiee | 3amena THIA

block size and a shorter 2.5
minute processing time.

KOPOTKHM HMHTEPBAII MEXKIY
OnoxkaMM, a HWMEHHO 2,5
MUHYTBI, U 00Jiee BBICOKUUI
pa3smep Or0Ka.

CUHTAKCUYECKOM! CBA3U.

Another problem is that if | [Ipyras npo6inema B TOoM, 4TO | 3ameHa YJICHOB
you have bigger blocks, they | yem Gousbliie y Hac OJNOKH, | PEAIOKEHHUS.
take longer to propagate to | rem CIIOXKHEE UX
the network. PacCIPOCTPAHUTh 110 CETH.
And thus, you might end up | Takum o6pa3zom, y Hac moryt | 1. JloGaBneHue.
inadvertently having more | mpocrto BO3HUKHYThH | 2. 3aMeHa  WICHOB
chains that are discredited, in | HeCkOJIbKO OTBETBJICHHI WJIH | MPEITOKEHHSL.
a sense, because there was | memeif, KOTOpble  MOTOM
work being done until the | mpocto  AMCKpEeAUTHPYIOT,
first one gets propagated. HECMOTpS Ha TO, 4TO paborta

Oblla _caenaHa Juis  TOTO,

4yTOoOLl MX HaMaWHUTb, JTH

OJIOKM _ TIOTOM __ IPOHajyT,

IOTOMY YTO OHH OKaKYTCS

HEBAJIHM/IUPOBAHHBIMH.
And it's (2) written almost | Dtor ckpunt (2) ouensb | 1. 3ameHa  4ICHOB
like a smart contract but it's | moxo Ha cMapT KOHTpPAaKT, | IPEIIOKEHUSL.
not called smart contracts to | oH KOHTPOJIHpPYET IBHXKEHHE | 2. 3amMeHa 4acTu
sort of partition, or you might | akTuBoB MeXmy CeTsAMH, HO | pEYH.
loosely think of it as|on He Ha3bBaeTcs cmapt | 3. Onymenue.
escrowing (1), even though | koHTpakTOM, TO ecThb | 4. JloGagieHue.
technically it might be | Texuudecku y BacC

different (3).

[I0JIYYAETCS TAKOE YCIOBHOE
nenonuposanue (1) u Bbl He
CMOKETE IIOTPATUTH JEHBIH
Ha OCHOBHOW Ce€TH W
OJHOBPEMEHHO HA CAlTE CETH

(4).

But generally (1), all the

MBI TOBOpUM O MEXaHHU3ME,

alternatives have some way

KOTOPBII TIO3BOJIACT B

to randomize (3) or delegate

cavyaitHom  mopske  (3)

the node (2) that will do the

next block.

BbIOpaTh HOMy (2), KoTOpas
BbIOEpeT Ccleayromuii O6JI0K.

1. Onymienue.

2. 3ameHa THIIA
CHUHTaKCUYECKOM CBSI3H.
3. 3ameHa YacTH
pedu.
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Open source software
updates, which are not
backward compatible.

OOHOBIIEHUSI B  OTKPBITOM
JOCTyIe, KOTOpbIe HE OyayT
paboTaTh C  TpeIbLAYIICH
BepcHeil 0OHOBICHHUS.

3amena
MIPEIIOKEHUSI.

YJICHOB

Turing complete allows you | [Tonmota 1o  Thlopunry | 3aMeHa 4acTH PEYH.
to do loops inside of | mo3Bosser Bam  co3maBaTh
computer programs. MMOBTOPBI npu
IPOrPaMMHUPOBAHHUHN
IPOrPaMMHOTO KOJIa.
So you can find any|To ectb Bbl MOXeTe HaiTh | 3ameHa YJICHOB
transaction on an entire | MO0y TPaH3aKLIUIO BHYTPH | MPEIIOKEHUS.
blockchain by knowing the | 6imokuelina, ecau Bbl 3HaeTe
block, and then within the | Homep Gmoka, a Takxe, Kakas
block, which transaction. 9Ta  TpaH3akiMs, HOMEp
TpaH3aKLUU B 3TOM OJIOKE.
The actual inputs (1) | Ouu (2) crupatorcs mocie | 1. 3amena 4acTu
disappear once they Qo | Toro, Kkak y Hac COBEpIIACTCS | PEYH.
through this (2). IpOIlecC TpaH3aKIuu (2). 2. 3aMeHa  WICHOB
PETOKEHUSL.
The digital signatures have to | Takxke Ham  HeoOxoaumo | 1. 3aMeHa  YICHOB
be validated (1). BaJIMIMPOBATh U | TPEIOKCHHUS.
noaATBepauTh (2) 1mndpon 2. JloGaBieHue.
noanuck (1).
Instead of going back and | Ham He HykHO oTMmatbiBath | 1. 3aMeHa  YICHOB
looking for all these things | Bech Oiok4YedH Ha3aa W | NPeLIOKECHHUS.
(2), there's actually a | cMoTperts, re Kakue | 2. 3amMeHa THIIA
database that has all the | Gamamcer (2), MBI NPOCTO | CHHTAKCHYECKOM CBSI3H.

unspent transactions (1).

BUJIMM B OTJEIbHOU 0a3ze
JIAHHBIX, KTO CKOJIbKO J€HEr
MOeT noTpatuth (1).

81% are transactions that | 81% BCEX Tpan3akuui | 1. 3aMeHa  YJICHOB
send to (2) (1) a hash of a | ormpaBasiercsi (2) (1) Ha | mpemTOKEHHS.
Bitcoin address. X3II  Kakoro-To  OWTKOMH- | 2. 3ameHa THMA
azpeca. CUHTAaKCUYECKOM CBS3H.
In computer technology, all | B KOMIIbIOTepHOH | 1. JloGagiieHue.
data can be broken down to a | TexHomoruu nrOOBIE HAHHBIE | 2. 3ameHa THIIA
series of reqgistries of 0's or | moryr ObITh pa30HMTBl Ha | CHHTAKCHYECKO CBSI3H.
1's (2, 3). oosee Menkue 3Hauenus (1), | 3. 3aMeHa  YJIEHOB
U _OHH COCTOST M3 CEPUil M3 | MPEIOKEHHSL.

enuHuIl v Hynew (2, 3).
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CTAaHCT MCHBIIIC.

You could hash all 100,000 | Ber mosxeTe 3axs3immpoBath | 3ameHa YJICHOB
books, and then store the |Bce 100 000 KHHr | | IPEIIOKEHUSL.
hashes in the blockchain and | coxpauuts aump  X3m  Ha
not the books themselves. OJIOKYEHHE, a KHUTU OYAyT
XPaHWTLCSA TJIE-TO B JPYrOM
MecTe.
The storing of the hash | Biagenune x3mem o3nauaer | 1. 3amena THIIA
allows (1) you to prove (2) | mumb 1O, 4TO (1) BEI MOKETE | CHHTAKCHYECKON CBS3H.
that you have the data (2). IIPOCTO _IIEPENnpPOBeEpPUThL (2), | 2. 3amMeHa  WIEHOB
IpPaBWIBHBIC  JIH Yy  BAc | NPEMIOKEHHUS.
BBOJIHbIC JIAHHbIE (2).
Maybe it's immutable except | To eCcTh OnoxueitH | OnymieHue.
for one out of 10 to the 40th | mensmenuwIii, HO €CTh
times it could be broken_or | Beposithocts  1/10 B 40
something. CTENEHH, YTO  OJOKYEHH
MOJKET CIIOMAaThCS.
Part of the reason it was | [Ipuunna, 1o xotopoi oH | 1. 3amMeHa  YJIEHOB
hashed (1), and part of the | xommpyercst (1), u npuuuHa, | MPeLTOKECHHUS.
reason it goes through that | mo xortopoii HakmamsiBaeTcs | 2. 3amena 4acTu
extra code, is to make it (2) | momosHUTENBHAS GopMa KOJA | PEUH.
€ven more secure. — D23TO0O I TOrO, YTOOBI
caenatb azapec  (2) Oomee
0c30MacHBIM.
If you take a 24-digit hash, | Ecnu  BeI, Kk  npumepy, | 3ameHa YJICHOB
and you contract it to a 4- | Bo3pMETe 24-3HAYHBIA XOII H | IPEIIOKEHUS.
digit hash, there's fewer | BB1 coxkmére ero mo 4-
options. 3HAYHOI'O XolI1a, TO
BApHAHTOB _ JUIs  1oadopa

Bcero B tabnuime 1 6s110 paccMoTtpeno 100 mpuMepoB rpaMMaTHUYECKHUX

TpaHcpOopMallnii, UCTIOJIb30BAHHBIX B YCTHOM HAyYHO-TEXHUUYECKOM TIEPEBOJIE C

AHIJIMICKOrO s3blKa Ha pycckud. CTaTUCTUYECKUM aHAU3 TOKazal, 4YTO

OOJIBITMHCTBO HpCI[J'IO)KCHHfI ObLIH ICPCBCACHBI C NCIIOJIb30BAHUECM HCCKOJIBKHUX

rpaMMaTHYECKuX TpaHchopMaruii, o0Imee YUCIO KOTOphIX coctaBmwio 221,

yale BCEro MCIOoJIb30Bajach 3aMeHa ujeHoB mpesoxenus (50 pas, 23% ot

00111€T0 KOJIMYECTBA

npeo6pa30BaHI/Ie AKTHUBHBIX KOHCTPYKI_II/Iﬁ IIaCCUBHBIMH,

IMPUMCHCHHBIX
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NOPeJIOKEHHH O€3NMUYHBIMU, 3aMeHa MOMJIEKAIETO OOCTOSTENHCTBOM WIIH
JIOTIOJIHEHUEM M HaoOopoT; nobasienue (47 pas, 21%); 3amena yactu peun (43
pa3za, 19%): 3aMeHa CyIIECTBUTEILHOTO TJIarojoM, MECTOUMEHUS U MPUYACTHUS
CyIIeCTBUTEIbHBIMHU; omylieHue (35 pa3, 16%) u 3ameHa THIa CHHTAKCHUYECKOM
cBs3u (27 pas, 12%): 3ameHa TPOCTBIX MPEIJIOKEHUM CIOKHBIMU U 3aMeHa
COYMHUTEIBHBIX CBS3CH MOAYMHUTEIHLHBIMU M HA000poT. HanMeHee 4acTOTHBIC
rpaMMaTHYeCKHe TpaHcpopMaluy, Takue Kak OOBCAMHCHHUE U WICHCHUE
MPEIOKCHHM, TIEPECTAaHOBKA M 3aMEHA IPaMMaTHYECKOTO YHCIIa MPEICTABICHBI

B NIPUJIOKEHUU 1.

Oo6partumcs k auarpamme 1.

I'pammarnyeckue TpancpopmManuu B
YCTHOM IIepeBo/e

3aMeHa YJIeHOB MPeI0KEHUS
JlobaBienune
3aMeHa yacTy pedn

Onymienue
B ["'paMMaTHYECKHE

3aMeHa THUIIAa CHHTAKCUYSCKOM CBS3U TpaHC(bOpMaHI/II/I

HiieHeHne NpeuIoKEeHNI
OObenrHeHne NpeIoKEeHIH

[lepecranoBka

3aMeHa rpaMMaTH4Y€CKOro 4ucia

0 10 20 30 40 50 60

Huarpamma 1 — ['pammatrueckue TpanchopMaIuu B yCTHOM MEPEBOJIC

CornacHo TpUBEICHHBIM JaHHBIM Ha JauarpamMme 1, MOXHO cHenathb
BBIBOJI, YTO 3aME€HAa WICHOB MPEIJIOKECHUS W JT00aBJICHHE SIBISUTMCH Hanbosee
yIoTpeOIIeMbIMA TPAMMATUYECKUMH TPaHCHOPMAIUSIMH B YCTHOM HAy4dHO-
TEXHUYECKOM mnepeBofe. [IOCKONbKY yCTHBIM NEPEBOJ CUMTAETCA OIJHUAM H3
CaMbIX CJIO)KHBIX, OH TpeOyeT {YacToro NPUMEHEHHsS TpaHCHOpPMAIIHiA,
BCJICJICTBHE YEr0 MEPEeBOAYMKY HEOOXOAUMO MEHATHh OMNPE/ICIICHHbIC YJICHBI
NpEJIOKEHUSI, TepecTpauBasl CTPYKTYpY MPENJIOKEHUs, U  J100aBIATH

KOMMEHTapuu, 4To0bl nH(popMalus Obljia MOHSITHA PEUUNUEHTY. Takxke MOXHO
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OTMETUTh, YTO YAaCTBIMH TPAMMATUYECKHUMH TpaHCHOpMaLUIMU SBISETCS
3aMeHa YacTU PEeyYd U OMylIeHHe. JTO 00YyClIaBIMBAETCS TEM, YTO HEOOXOAUMO
OIyCKAaTh OINpEICICHHbIE JeTall, HE BIMIOUME Ha OOWUHA CMBICH
BBICKa3bIBaHMs, YTOOBI YCIIEBATh 3a FOBOPAILIMM, M M3MEHATh YacTU PEUu JJis
KOHKpeTH3aluu MbIciu. Mcrnonb30BaHME YKa3aHHBIX BBIIIE I'PAMMaTHUYECKUX
TpaHcpopMaluii MO3BOJSET JOCTUTHYTh 3KBUBAJIEHTHOCTH MPU YCTHOM HAYYHO-
TEXHUYECKOM TmiepeBoae. Kpome Toro, s JOCTHXKEHUS aJE€KBaTHOCTU
nepeBojia, NEPEBOIUUKY HEOOXOIUMO COXPaHATh HH(HOPMATUBHOCTh U CKOPOCTh
nepeBojia, 4YTO TMPUBOAMT K NPUMEHEHUI0 TakKuX TpaHcPopMaluid, Kak

IIO6aBJIeHI/Ie " OIIYIICHUC.

2.2 [lpumeHeHne TpaMMaTUYECKUX TPAHCPOPMAIIMA B MUCbMEHHOM

HepeBojie

B kauecTBe THCHMEHHBIX MAaTEpHajOB JJs HCCIEAOBAaHUS OBLIH
nogoOpanbl: KHuUTa AHTOHOmynoca Amnzapeaca M. «OcBamBaeM OWTKOIH.
[MporpammupoBanue Ojokueiina» (Andreas M. Antonopoulos «Mastering the
Bitcoin. Programming the Open Blockchain») u crates Catomu HakamoTo,
co3zareiss  KPUNTOBAIIOTHl  OWTKOWH, «buTkoiH: cuctema 1udpoBoi
nupuHroBor HanmyaocTw» (Satoshi Nakamoto «Bitcoin: A Peer-to-Peer
Electronic Cash System»).

Jns nHavana npoaHanuszupyeM cratbto Cartomn Hakamoro «BUTKOWH:
cucrema 1upoBoil mupuHTOBOI HammaHOCTH» (Satoshi Nakamoto «Bitcoin: A
Peer-to-Peer Electronic Cash System»). ABTopamu JIFOOUTEIHCKOTO TIEPEBOIA
SIBIISIIOTCS arvicco u grich, opuImaabHbIN TepeBOJT OTCYTCTBYET.

O6paTtumces k Tadbmuie 2.

Tabnuna 2 — butkoifH: cucrema UG POBON MUPUHTOBON HATMYHOCTH

Opurunan IIepeBon I'pammarnueckas
TpaHchopMarus
The longest chain not only | Camass  nnwHHas ~ Bepcus | 3aMeHa YJICHOB
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serves as proof of the | menouyku Ciy)KUT HE TOJBKO | MPEIIOKEHHUSL.
sequence of events | moaTBepIKACHHEM
witnessed, but proof that it | ouepenrHocTH COOBITHH, HO U
came from the largest pool | noxaseiBaer, urto Hax HeWl
of CPU power. OpoM3BeN  paboTy  caMblit
OOJIBIIION  BBIYHUCIIUTEIHHBIN
CCTMEHT CETH.
The timestamp proves that | MeTrka BpemeHH MOKa3bIBacT, | 3aMeHa TUIIA

the data must have existed at
the time, obviously, in order
to get into the hash.

YTO B JAHHBII MOMEHT
KOHKPETHBIE TaHHBIE
CYIIECTBOBAIM H  TNOTOMY

MOIAJIN B X3III OJIOKA.

CUHTAKCUYECKOMN CBA3U.

The proof-of-work involves | Cyrs 3akmogaercs B moucke | 1. 3ameHa  dYacTu
scanning for a value that | Takoro 3Ha4YeHus, 4eil Xd3II | PeUH.
when hashed_(1, 2), such as | (1, 2) (manpumep, SHA-256) | 2. 3aMeHa  UJICHOB
with SHA-256, the hash | HaunHancs OBl C HEKOTOPOTO | MPEIIOKEHHS.
begins with a number of zero | uucia HyneBsIX GUTOB.
bits.
The average work required is | TpeOGyeTcs BBIIOJHUTL 00beM | 1. 3amena THUIA
exponential in the number of | paGoTbl,  3KCHOHEHIHAIBLHO | CHHTAKCUYECKOW CBSI3H.
zero bits required (1) and | 3aBucsmumit OoT uwmciaa Hyne# | 2. 3aMeHa  YJICHOB
can be verified by executing | (1), HO Juld  TPOBEPKH | MPEATOKCHHSL.
(2) asingle hash (3). HalijieHHoro  3Havenus  (4) | 3. 3aMeHa  YacTu

JOCTAaTOYHO BBIYMCINTEL (2) | peum.

JMIIE OMH Xo1r (3). 4. JloGagieHue.
Once the CPU effort has | Kak TOJIBKO ook, | 1. 3amMeHa  4acTu
been expended to make it | yaoBaerBopsronuit (1) | peun.
satisfy (1) the proof-of-work | ycioButo, waiimen (2), ero | 2. 3aMeHa 4JIEHOB
(2), the block cannot be | cogepsxumoe HEJB3S | MPEIOKECHHUS.
changed without redoing the | u3menuts, He BBINOJAHUB | 3. 3amMeHa TUIA
work (3). 3aHOBO Bceit paboTsl (3). CHHTaKCUYECKOM CBSI3U
To compensate (1) for | Jusa kommencarmu (1) | 1. 3aMeHa  4actu
increasing hardware speed | Bo3pacratomieii peyn.
and varying interest in | BEIYHMCITUTEIBHON Mo | 2. 3aMeHa  UJICHOB
running nodes over time, the | mporieccopoB u KoyeOaHHUS | MPEITIOKEHHS.

proof-of-work _difficulty is

qucia pa6OTaIOIJ_II/IX y3JI0B B

determined by a moving | cernu, CI0KHOCTH
average targeting an average | xamupoBaHus JOJIKHA
number of blocks per hour. M3MEHATLCS, 4TOOBI

o0ecreunBaTs PABHOMEPHVIO
CKOPOCTB r'eHepanuu OJIOKOB.
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To facilitate this without

Yr1o0bl X311 OJIOKA OcTaJICH

breaking the block's hash,

HCU3MCHHBIM BCC

transactions are hashed in a
Merkle Tree, with only the
root included in the block's

hash (2).

TPaH3aKIHUU B O10Ke
XpaHsiTCsA B BHJE X3UI-JEpeBa
Mepkna yu_Jaunib €ro KOpeHb
BKJIIOYAETCsI B X211 OoKa (2).

1. 3aMeHa 4JIEHOB
MPEII0KEHUSL.
2. 3amena THIA

CUHTAKCUYECKOM CBA3U.

A block header with no
transactions would be about
80 bytes.

3arojoBOK MycToro OJoka
Oynmer cocTaBisiTh OKojo 80
OamuT.

3aMeHa 4yacTH peyu.

If we suppose blocks are | U3 pacyera CKOPOCTH | 3ameHa YJIEHOB
generated every 10 minutes, | renepaiui _ 0J0Ka _pa3 B | IPEUIOKEHHSL.

80 bytes * 6 * 24 * 365 = | mecaTh MHHYT  [OJy4aem

4.2MB per year. 80%6*24*365=4.2 MO0 B ro.

They vote with their CPU | Oun BBIPAKAIOT ceoe | 1. 3ameHa THIIA
power, expressing their | cormacue MPUHSTEL | CHHTAKCHYECKOH CBSI3U.
acceptance of valid blocks | koppekTHEII 0JIOK B IIENOYKY, | 2. 3amMeHa  4JIEHOB
(1) by working on extending | ucrmoJib3ys CBOM | MPEIUIOKCHHUS.

them (3) (2) and rejecting | BeIYMCAUTENBHBIE MOIIHOCTH | 3. 3amMeHa  4acTH
invalid blocks by refusing to | (1) g yuIMHEHHMS 3TOW | peywu.

work on them (2). uenu (3) (2), wim Hecornacue | 4. JloGasiieHue.

(ecan 0JI0K COIEPIKUT
HeBepHble jnaHHble) (4), He
[IPOJIOJDKASL OTY IIenoUKy (2).

O6patumcs k Tabnuie 3, mepeBod KHUTH AHTOHOMyJioca Anjapeaca M.

«OcBanBaeM OWTKOWH.

[IporpammupoBanue

OJIOKUEHHa»

(Andreas

M.

Antonopoulos «Mastering the Bitcoin. Programming the Open Blockchain»).

IlepeBon kuuru ocymectsuil CHactuH A. B.

Tabnuna 3 — OcBanBaem 6uTKOMH. [IporpamMmmupoBanue GoKkueiiHa

Opurunain IlepeBon I'pammarnueckue
TpaHnchopmanuu
Bitcoin are created through | buTkoitHel  co3gatoTcs ¢ | 3aMeHa YacTH pedwu.
a process called «mining,» | momorpo npoiiecca,
which involves competing | Ha3siBaeMoro MaHUHIOM
to find solutions to a| (mining), KOTOPBIHT
mathematical problem while | moxpasymeBaer
processing bitcoin | KOHKYpEeHIIMIO B TIOUCKE
transactions. peneHuit JUTS
MaTeMaTHYECKOM 3a7a4u Tpu
o0paboTke TpaH3aKIUK
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OUTKOMNHOB.

Any participant in the
bitcoin network (i.e., anyone
using a device running the

JIt000# 4yneH OWTKOMH-CETH

full bitcoin protocol stack)

(To ecTh J11000H,
HUCIIOJB3VIOIINN VCTPOMCTBO,
Ha KOTOPOM paboraer

may operate as a miner,
using  their  computer’s
processing power to verify
and record transactions.

IOJIHBIM _ CTEK IPOTOKOJIOB
OMTKOMHA) MOXKET BBICTYIIUTH
B poiu MaifHepa (miner),
UCTIOJB3YSl BBIYUCIUTEIbHBIC
MOIITHOCTH CBOETO
KOMIIBIOTEpA ISl IPOBEPKH U
dbuKcay TpaH3aKIIHiA.

3amena
CUHTAKCUYECKOM CBA3U.

THUIIA

A full client, or «full node,» | TTonroniennsit kauent (full | 3amena YJIEHOB
is a client that stores the | client), WM «IIOJHOUEHHBIN | TPEIIOKEHHUS.
entire history of bitcoin | yzem» (full node), — »at0
transactions (every | kiMMeHT, KOTOPBI  XpaHUT
transaction by every user, | mosHyro XPOHOJIOTHIO
ever),  manages  users’ | TpaH3aKIUH OWTKOITHOB
wallets, and can initiate | (kaxayro TPaH3aKIHIO,
transactions directly on the | korma-nu6o  BBINOJIHEHHYIO
bitcoin network. JIFOOBIM MOJIB30BATEIIEM),
yIpaBisieT KOIIEebKaMH
MOJIb30BaTENE W MOXKET
HENOCPEACTBEHHO HavaTh
BBINIOJTHEHHE TpaAH3aKLIHUi B
OUTKOMH-CETH.
Her bitcoin address is | Dror GurkoiiH-agpec — moka | 1. 3aMeHa 4acTH PeUH.

simply a number that | mpocto qucio, | 2. 3amMeHa YJICHOB
corresponds (1, 2) to a key | coorBerctytomiee (1, 2) | mpemnoxeHus.
that she can use to control | kmrouy, KkoTopelii  AJmca
(1) access to the funds. MOXKET WCIIOJIb30BaTh  JUIs

yrpasienus (1) moctymom K

CBOUM JICHEKHBIM

CpE/ICTBaM.
This allows a bitcoin wallet | 3to nmo3BosseT npunoxenuro | 1. 3aMeHa 4yacTH peyH.
application to prefill the | 6uTkoiin-KoIIETbKA 2. 3ameHa YJICHOB
information used to send (1) | 3amoysHUTH 3apaHee | mpeI0KEHUSI.
the payment while showing | nuapopmannoHHsie OJIS,
a human-readable | ucronb3yembie Opu OTHpPaBKe
description to the user (2). (1) mnnarexa, ¢ mepemaveit

0JIb30BATEIO OIHCAHUS,

HOHSATHOTO YeJI0BeKY (2).
The bitcoin network is a | butkoiin-ceth — 9TO | 3ameHa YJICHOB
peer- to-peer network, with | mupuHroBast ceTh, B KOTOPOW | TPEITOKEHHUSL.
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each bitcoin client | kaxnpiil OUTKOWH-KJIMEHT
participating by connecting | coequHeH ¢ HECKOILKUMH
to several other bitcoin | xpyrumu OMTKOMH-
clients. KJIMCHTaMH.

The purpose of the bitcoin
network is to propagate

3amaya  OMTKOWH-cETH  —
pacIpoCcTpaHeHus

transactions and blocks to
all participants.

TpaH3aKIUH ¥ OJIOKOB MEXIY
BCEMU WIEHAMU CETH.

3aMeHa 4yacTH peyu.

Make sure (1) you have | Bur JIOJIYKHBI ObITh | 1. 3amena YJICHOB
enough disk space, | abcosotHO yBepeHbl (1) B | IpeTosKEHUS.
bandwidth, and time to | Tom, 4YTO [OEHCTBUTEILHO | 2. 3amMeHa YacTH peyH.
complete (2) the initial | umeere JIOCTaTOYHOE
synchronization. JICKOBOE MIPOCTPAHCTBO,

COCIUHECHHUE C  BBICOKOH

MPOITYCKHOM  CITOCOOHOCTHIO

W BpeMs Juis 3aBepiieHus (2)

HAYaIbHOUW CHHXPOHHU3AIINH.
When _the git cloning | ITocae 3aBepineHus | 1. 3amena YJICHOB
operation _has completed | omepanuu __ KJIOHMPOBAHHUS | TPEIIIOKCHHUS.
(1), you will have a|xomammoit git (1) BeI| 2. 3ameHa TUTIA

complete local copy (2) of
the source code repository
in the directory bitcoin.

[OJIy4aeTe MOJHVIO
JIOKAJIBHYIO KOIIHIO (2)
PETO3UTOPHS HUCXOIHOTO

KOJIa B Karajore bitcoin.

CHUHTAKCUYECKOU CBS3H.

By default, the local copy
will be synchronized with
the most recent code, which
might be an unstable or beta
version of bitcoin.

ITo YMOJIYaHHUIO JIOKAJIbHAsAg
KOIIUsA CHUHXPOHU3UPYCTCA C
CaMBbIM CBCXHUM HCXOJHBIM
KOJOM, KOTOpBIﬁ MOJKET OBIThH
HECTAOMIIbHEIM N

IPEJICTABIATh  OeTa-BEPCHIO
OUTKOIHA.

JloGaBnenue.

Before compiling the code,

Ilepen xomMmmisimued KoJa

select a specific version by
checking out a release tag.

BBI6€[ UTC KOHKPETHYIO
BEpCUIO, SIBHO YKa3aB HOMCP

penusa tag.

3ameHa

THUIIA

CUHTaKCHYECKUX CBSI3CH.

The  autogen.sh  script
creates a set of automatic
configuration scripts that
will interrogate your system
to discover the correct
settings and ensure you
have all (1) the necessary
libraries to compile (2) the

Ckpunt autogen.sh co3zmaer
Habop CKpHIITOB
aBTOMaTHYECKOTO
KOH(UTYpUpOBaHUS,
KOTOpBIC OIPAIIMBAIOT
LIEJIEBYI0O  CUCTEMY, YTOOBI
HOJYYUTh NpaBUIIbHBIE
napaMeTpbl KOHQUTypaluu u

1. 3ameHa

THUIIA

CUHTAKCUYECKOMU CBA3H.
2. 3aMeHa 4yacTH pevH.

3. 3ameHa
MPEIOKEHUSI.

YJICHOB
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code (3).

yO0eIUThCSI B _TOM, 4YTO BCe
(1) HEOOXOIUMEIE inic;
KOMIITMJISIIIHHA (2)  xona
OMOIMOTEKH  YCTAHOBJICHBI

A3).

Next, run the configure
script (1) to automatically

ITocie »srToro 3amyckaercs
ckpunr _configure (1) s

discover (2) all the
necessary libraries and
create  (2) a customized
build script for your system

aBTOMATUYECKOTO
onpenenenus  (2) Hamuyus
BCEX TpeOyeMbIx OuOIMOTEeK
u  cosmanme (2) ckpumra

(3).

cbopku,
CIICIUAJIN3UPOBAHHOTI"O JUIA

KOHKPETHOU cucTeMEI (3).

1. 3ameHa 4JICHOB
IPEIIOKEHUSI.

2. 3ameHa 4acTH peyu.
3. 3amena THIIA

CUHTAKCUYECKOM CBA3U.

When you first run bitcoind

Ilpu IEPBOM 3aIyCKe

(1, 2), it will remind you (1)

bitcoind (1, 2) oOvymer

to create (3) a configuration

file with a strong password

BbIBeJIeHO HamoMuHanue (1)
0 HEOOXOIMMOCTH CO3IaHHS

1. 3ameHa YJIEHOB
MIPEITIOKEHUSI.
2. 3amena THIIA

CUHTAKCHYECKOM CBA3U.

for the JSON-RPC interface. | (3) ¢aiina xkoudurypanuu ¢ | 3. 3aMeHa 4acTH pPeyH.
HAJCKHBIM  TApOJEM ISt
unrepderica JSON-RPC.
Once you are happy with | Ecim BBI BrosiHe | 1. 3amena YJICHOB
the configuration options | ymoBieTBopeHs! PETOKEHUSL.
you have selected (1), (2) | BbIOpaHHBIMH  3HAYEHUAMH | 2. 3amena THIIA
you should add (1) bitcoin | (1) apaMETPOB | CHHTAKCHYECKOU CBSI3H.
to the startup scripts in your | koudurypauuu, 10  (2) | 3. 3aMeHa YacTH Peyu.
operating system, so that it | cieayer J00aBHUThH (1)
(3) runs continuously and | komanagy 3amycka OWTKOMH-
restarts when (2) the | cucremsr B CKPHIITBI
operating system restarts | aBro3amycka Balllei
Q). OTIEePAIHOHHOH CHCTEMBI,
yToOBl mporpamma Bitcoin
Core (3) paboTana mocTOSTHHO
u ABTOMATHYCCKH
nepesanyckainach npu _ (2)
KaKI0H nepes3arpysKe
orepanuoHHo# cucremsr (1).
This is known as | DTo cocTosiHMe u3BecTHO Mo/ | JloGaBieHue.

«transaction malleability,»
because transaction hashes
can be modified prior to
confirmation in a block.

Ha3BaHUEM
«71e(pOpMaTUBHOCTD
TPaH3aKIIHK» (transaction
malleability), moromy uTO
TPaH3aKIMsI MOXET OBbITh
U3MEHEHAa JI0 MOMEHTa ee
TIOJITBEPIKICHHSI B OJIOKE.
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To decode (1) that, (3) we
use the

Jlns ee pacmudposku (1) (3)
UCIIOJIb3YeTCs KOMaH/1a

decoderawtransaction
command (2), passing the

decoderawtransaction (2) , B
KOTOPVYIO KaK IIapamMeTp

hex data as a parameter (2).

nepcaaroTcs JAHHBIC B

1. 3amMeHa 4acTH peyu.
2. 3amecHa YJICHOB
MIPEIIOKEHUSI.

3. 3amMeHa THIIA

CUHTAKCHUYECKUX CBSI3EN.

IIECTHAIIATCPUIHOM

dbopmare (2).
These are implemented in a | Ouu HATMCAHbI Ha | 1. 3amena THIIA
variety of programming | pa3auuHBIX SI3BIKaX | CHHTAKCUYECKOW CBSI3H.
languages, offering | mporpammupoBanus u|2. 3aMeHa JyacTH peyH.
programmers (1, 2) native | mpemmararor (1, 2) | 3. JlobGaBneHme.
interfaces in  their  (2) | paspaboTurkam HHTEPEHCHI,
preferred (1) language. CHCIUAIM3UPOBAHHBIC  JUIS

KOHKPETHBIX SI3BIKOB

IPOrPaMMHPOBAHUS (3),

npeanountaeMerx (1) Tem

WIM _HHBIM _[POTPAMMHUCTOM

(2).
The digital signature used to | [{udposas MOJIIHCH | 1. 3aMeHa 4acTH PeyH.
spend (1) funds is (2) also | mpumensiercs opu | 2. 3amMena THIIA

referred to as a witness, a
term used in cryptography.

pacxomoBanuu (1) TEHEKHBIX

cpeactB u (2)  Takke

CHUHTAKCUYECKOU CBS3H.

0003HavaeTcs TEPMUHOM

«cBuaeTenbeTBo»  (Witness),

UCII0JIb3YEMbBIM B

Kpunrorpadumu.
In bitcoin, we use public | B outkoniH-cucreme | 1. 3ameHa YJICHOB
key cryptography (1) to | kpunrorpadgus ¢ OTKPBITBIM | HPEIIOKEHHUSL.
create (2) a key pair that | kmrogom mpumensiercs (1) | 2. 3aMeHa 4acTH PeUH.
controls access to bitcoin (1, | ;s co3mamumst  (2) mapsr | 3. 3amMeHa THIIA

3).

KIIFOYEil, VIIPABJISIOIINX
nocryrom (1, 3).

CHHTaKCUYECKOMH CBS3H.

When spending bitcoin (1),

the current bitcoin owner
presents her public key and
a signature (different each
time, but created from the
same private key) in a
transaction to spend those

bitcoin (1, 3).

Ipwu PacX0JI0BaHUH
outkoitHoB (1)  Tekymuii
BJIQJIEIICI] NPEeOCTABIISIET
CBOM OTKPBITBIA KIOY U
1 poByIO HOAIIChH
(momnwcu (2) pasnuyHbIe IS
KaXKI0TO cyJasi, HO
CO3[Al0TCS  C  MOMOIIBIO
OJHOTO ¥  TOrO xKe
CEKPETHOTO KJII04a) B

TPaH3aKIIUU, ONPEICISIONICH
pacxon outkoitnos (1, 3).

1.

3ameHa

THUIIA

CHHTaKCUYECKOMH CBS3H.

2.
3.

JobGaBnenue.
3ameHa

MMPEIIOKCHUS.

YJICHOB
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From the public key (K), we | K momydennomy otkpbiTomy | 1. 3ameHa YJICHOB
use a one-way | kimrouy (K)  mpumensercs | npemuioxeHus.
cryptographic hash function | ogHocTOpOHHSS 2. 3amMeHa 4acTu peyu.
(1) to generate (2) a bitcoin | kpunrorpadbudeckas  Xdri-
address (A). dbynkims (1) ana renepaiuu

(2) outkoiiH-aapeca (A).
However, anyone  with | Ho kaxnslii MoxkeT nosyauth | 1. 3amena 4JIEHOB
access (1) to the public key | moctyn K OTKpBITOMY KIIOYY | MPEAJIOKCHUS.
and the transaction | (1), a  (2) uudposoii | 2. 3amena THIIA

fingerprint can use them to

OTHIEYaTOK TpaH3aKIHu B

CUHTAKCHUYECKOM CBA3U.

verify the signature (1). COYETAHUM _ ¢ OTKPBITBHIM | 3. JloGaBnenue.
KaoyoMm  (3)  mo3Bojsier
IPOBEPHUTL __ JIOCTOBEPHOCTh
nojnucu (1).
Usually, the OS random | O6bruHO reneparop | 1. JloGaBneHue.
number generator IS | cnygaiiabix  umcen  OC | 2. 3amena YJICHOB
initialized by a human | uaunUanu3upyeTcs IPEIOKEHUS.
source  of  randomness, | HEKOTOPBIM  TIPOU3BOJILHBIM
which is why you may be | 3HaueHueM, 3aJJaHHBIM
asked to wiggle your mouse | yemoBeKOM, BOT  IOYEMY,
around for a few seconds | manpumep, OC (1) wmoxer
(2). HOIPOCUTh _ BAaC _TIOJIBUTATh
MBIIIIb B TEYEHHE HECKOJIBKHX
CeK 2).
The reverse operation, | O6patHast  omepars  mox | 1. 3amMeHa THIIA

known (1) as “finding the

HAa3BaHHEM (1) KIIOUCK

CHHTAKCUYECKOH CBSI3H.

discrete logarithm” (2) - | muckperHoro sorapudmar (2) | 2. 3amMeHa YJICHOB
calculating k if (1) you |-  Beluucienue Kk 1o | mpemIOKEHHS.
know K (2) — is as difficult | u3BectHoMy 3Havenuio K (1, | 3. JloGagiieHue.
as trying all possible values | 2) — sBisieTcss BhIUHCIIEHHEM
of k (2), i.e., a brute-force | (3), TpymoeMKOCTb KOTOPOIO
search. CpaBHHMMa ¢ mepebopoM Bcex
U3BECTHBIX 3HaueHuidl k (2),
TO €CThb C  METOJUKOMN
noJiHoro mepedopa (3) (wnmm
«rpy00ii CHIIBI»).
This  mathematical trick | Orot XUTpBIN | 3amMeHa THUIMA

becomes the basis for
unforgeable and  secure
digital signatures that prove
ownership of bitcoin funds.

MaTeMaTUYECKUN MPUEM CTall
OCHOBOH hing: | HAaJIeKHO

SalllMIICHHBIX HH(prBbIX
HOﬂHHCCﬁ, KOTOPBIC
HCBO3MOXKHO 1oaacjaaTb H
KOTOPELIC CJIy’KaT
JA0Ka3aTCJIbCTBOM IpaBa

CHUHTAKCHYECKHUX CBSI3EH.

43




BJAJCHUS OUTKOMHAMMU.

Because this curve is
defined over a finite field of
prime order instead of over
the real numbers, it looks
like a pattern of dots
scattered in two dimensions

Ilockompky  3Ta  KpHBas
ompejieieHa HaJl KOHCYHBIM
IOJIEM IPOCTOTO MOPSIKa, a
He HaJl I0JIEM
JIEACTBUTELHBIX WIIH
BemecTBeHnblx) (1) wyucen,

(2), which makes it difficult
to visualize (3).

OHa BBINJBIIAT Kak Habop
TOYEK, PACIPE/ICIICHHBIX 10
JIBYMEPHOMY _ IIPOCTPAHCTBY
(2), wuro 3arpymHser ee
BU3YAJIbHOE _ MPEJICTABICHUEC

@A).

In order to represent (1)

long numbers in a compact
way, using (1) fewer
symbols, many (2) computer
systems use mixed-
alphanumeric
representations with a base
(or radix) higher than 10.

Jns  OGomee  KOMITAaKTHOTO
npenacrasienus (1) IIMHHBIX
gricesn ¢ ucmonb3oBanueM (1)
MEHBIIIETO KOJIMYECTBA
CHMBOJIOB MHOTHE (2)
KOMITHIOTEPHBIC CUCTEMBI
HCITIOJTB3YIOT CMEIIIaHHbIe
andaBUTHO-TIU(DPOBBIC
IPEICTABIICHUS c
ocHoBanueM  (base  wim
radix), 6ospmum 10.

1. JloGaBnenue.

2. 3amMeHa 4acTH peyu.
3. 3amena YJICHOB
IPEIIOKEHUSI.

1. 3ameHa 4acTH peyu.
2. 3amena THTIA

CUHTAKCHUYECKOM CBA3U.

When  presented  with | [Ipu monyuyenun koma B | 1. 3amMeHa THIIA
Base58Check code, the | dopmare Base58Check | CHHTaKCHYECKOM CBSI3H.
decoding  software  will | nexomupyromiee 2. 3ameHa YJICHOB
calculate the checksum of | mporpammHoe oOecreueHue | MPEAIOKEHUS.
the data and compare it to | Berumcisier KOHTPOJIBHYIO
the checksum included in | cymmy naHHBIX M CpaBHUBACT
the code. €e C KOHTPOJIBHOW CYMMOIM,

BKJIFOYEHHOM B KOJI.
To convert (1) data (a| das nopeobpasoBanms (1) | 1. 3aMeHa 4yacTH peyH.
number) into a | maHHbIX (ducia) B ¢opmar | 2. 3amMeHa YJICHOB
Base58Check format, we | Base58Check cHayama K | IpejiosKeHHsI.
first add a prefix to the data | maraBIM nobGasnsiercs | 3. 3ameHa TUTIA

(2), called the «version
byte,» which serves to
easily identify (1) the type
of data that is encoded (3).

npedukc (2), Ha3bIBaeMBIii

Oalitom  Bepcuum  (version
byte), KOTOPBIH CIIyXKHUT IS
npocroii uaeHtudukarmu (1)

THUIIA KOAMPYEMBIX JAdHHBIX

A).

CHUHTAKCHYE€CKOH CBS3H.

Next, we compute the
«double-SHA»  checksum,

Hamee BBIUUCIISIETCS
IBYKpaTHAas SHA

1. 3ameHa YJIEHOB
peI0KEHUsI.
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meaning (2) we apply the | konTposbHas cymMMa, TO ecthb | 2. 3amena THIIA
SHA256 hashalgorithm (2) | (2) K OpeAbIAYIIEMY | CHHTaKCHUECKOU CBS3H.
twice (3) on the previous | pesyabtary  (npebukc wu | 3. 3aMeHa YyacTH peyH.
result (prefix and data). JaHHbIC) aBa__ pa3za__ (3)

IPUMEHSETCS  XOII-AITOPUTM

SHA256 (2).
In bitcoin, most of the data | B outkoliH-cucreme | 1. 3ameHa YJICHOB
presented to the user is | GOJBIIUHCTBO JAHHBIX | TPETIOKEHUSL.
Base58Check-encoded  to | npeassBasiercs 2. 3amMeHa YacTH pPeyH.
make it compact, easy to | moip3oBareno B KOJHPOBKE
read (2), and easy to detect | Base58Check hitiv|
(2) errors (1). KOMITAKTHOCTH

OpEeCTaBICHUsA,  ya00CTBa

yrenuss (2) u  ObICTpOro

o0HapyskeHusi (2) ommbok

Q).
The version prefix in | [Ipeduxc BEPCUU B| 1 3aMeHa JyacTH peum.
Base58Check encoding is | komupoBke Base58Check | 2. 3amena YJICHOB
used to create (1) easily | ucnonp3yercss Ui CO3MAHMS | MPEIIOKEHUS.
distinguishable formats, | (1) smerko  pasmMYaeMBbIX
which when encoded (2) in | popmaroB, KoOTOpbIE  mpHU
Base58 contain  specific | kogupoBanuu (2) B Base58
characters at the beginning | comepxat CIeIHAIbHbIC
of  the Base58Check- | cumBoabl B camoM Hauvaie
encoded payload. Omoka OCHOBHBIX

3aKOIUPOBAHHbBIX JTaHHBIX.
The  Bitcoin  Explorer | Komanmbt npoBoHuKa | 1. 3aMeHa 4acTH PeUH.
commands make it easy to | Bitcoin Explorer ympormator | 2. 3amMeHa THIIA
write shell scripts and | manucanue CKPHIITOB | CHHTaKCHYECKOM CBSI3H.
command-line «pipes» that | komanaHoit  oGomouku  u | 3. 3amMeHa YJICHOB
manipulate (2, 3) bitcoin | koHBeliepOB B  KOMAaHIHOW | HPENIOKEHUSL.
keys, addresses, and | crpoke mwist o6paboTku (2, 3)
transactions. KITIOUEH, aJpecoB u

TpaH3aKIUi OMTKOMHA.
You can use (1) Bitcoin | Moxno Bocmosb3oBatbes (1) | 1. 3amMeHa YJICHOB
Explorer to decode (2) the | mpoBoaHHKOM Bitcoin | mpetosxeHusl.
Base58Check format on the | Explorerm s | 2. 3amMeHa 4acTu peyu.
command line. nekonupoBanus  (2) U3

dopmara Base58Check B

KOMaH/IHOM CTPOKE.
Here’s the public key | OTkpbIThIi KJII04, | 3ameHa YJIEHOB
generated by the private key | cremepupoBaHHbII 0 | MPEeATOKECHHUS.
we created earlier, shown as | cexperHomy KITI04Y,

the coordinates x and y.

CO3JJaHHOMY paHEC, II0Ka3aH
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B BHU/JIC ITapbl KOOPAWHAT.

So, while we can omit (1) | Takum oOpa3om, HecMmoTps | 1. 3ameHa YJIEHOB
the y coordinate we have t0 | Ha TO dYTO KOOpIMHATA VY | MPEUIOKCHHS.

store (1) the sign of vy | mpomyckaercs 1), | 2. 3aMeHa 4yacTH pPeyH.
(positive or negative); or in | HeoOxoaumo xpanuth (1) ee | 3. JloGagiieHue.

other words, we have to |3Hak (IJIFOC WM MHHYC),

remember (1) if it (2) was | npyrumu CIIOBaMH,

above or below the x-axis | HeoOxoaumo 3amomuuTth (1),
because each of those | pacromaraercss au Touka (2)
options represents a | BBIIE WM HWKE ocu X,
different point and a | MOTOMY YTO KaXK/blii BApUAHT

different public key. NPEJICTABISCT  COBEPIICHHO

pas3uYHbIE TOYKH,

COOTBETCTBEHHO (3). u

pas3uYHbIE OTKPBITHIE

KITFOYH.
Compressed public keys are | C>kaTele OTKpBITBIE KIHOUH | 1. 3amena THTIA
gradually  becoming the | mocrenenno CTaHOBSITCS | CHHTaKCHUYECKOW CBSI3H.
default  across  bitcoin | dopmatom 1O ymom4aHUIO | 2. JloGagienue.

clients, which (1) is having | w1t Bcex  moab30BaTencH
a significant impact on | 6utkoiina, u 310 (1)

reducing the size of | okassiBaer 3HAYUTEIHHOE
transactions and therefore | Bo3aeiicTBre Ha COKpalcHHE
the blockchain. pa3mMepoB TpaH3aKInH,
CIIeIOBATENBHO, u Ha
YMEHbIIICHHE pa3mepa
CTPYKTYpPHI __ JaHHBIX  (2)
OsokueitHa.
This is especially important | Dto ocobenno BakHo, eciu | 1. JloGagiieHue.
when a wallet application is | mpunoskenue KOIIeJIbKA | 2. 3aMeHa 4acTH PeUH.
importing private keys from | ummoprupyer CEKpETHBIE
another bitcoin  wallet | xiroun u3 JPYyroro
application, because the new | mpunoxenust OMUTKOIH-

wallet needs to scan the | komenbka, HOTOMY  YTO
blockchain to  find (2) | HOBBIIi  KOLUEJIEK  JOJDKEH
transactions corresponding | mpockaHUPOBAaTh CTPYKTYPY
to these imported keys. nanubix (1) OnokueitHa B

nouckax (2) TpaH3aKIuii,

COOTBCTCTBYIOIIINUX 9THUM
HMIIOPTUPYCMBIM KIIFOYaM.

B nucbMEHHOM Hay4YHO-TEXHUUYECKOM TMEPEBOJAE C AHIVIMICKOrO Ha
pycckuit si3bIK Bcero ObL1o paccMoTpeHo 100 mpumepoB B Tabnumax 2 u 3 ¢
ucrnons3oBanueM 206  rpammarudeckux — Tpanchopmanuid.  CoriacHo
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CTaTHUCTHKE, HaumboJiee 4YacTO HCIOJIb30BAJUCh TaKUE€ TIpaMMaTHYECKUE
TpaHcOpMalMKM KaK 3aMEHa WICHOB npejjoxkeHus (66 pas, 32% ot obuero
KOJIMYECTBA MCIOJIb30BAaHHBIX TpaHC(GOpMaIKii), a UMEHHO: 3aMCHA JIUYHBIX
MPEeIOKEHU O€3TMYHBIMU, 3aMEHA MACCUBHBIX KOHCTPYKIIMN aKTUBHBIMU, U
HAa000pOT, U 3aMEHa BTOPOCTENIEHHBIX WICHOB MPEJIOKEHHUS TJIaBHBIMU; 3aMeHa
gactu peun (61 pas, 30%): 3ameHa MECTOMMEHHUM, TJIArOJIOB M HapEeUui
CYIICCTBUTEIbHBIMM, M 3aMEHa THIA CHHTAKCHYECCKMX CBs3eil (45 pas, 22%):
3aMeHa CIIOKHBIX MPEJIOKEHUM MPOCTHIMU MPEJJIOKEHUSIMH M HA00OpOT, a
TaKkKe 3aMEHa COYMHUTENBHBIX CBSA3EH TMOJYMHUTEIBHBIMU U HA000pPOT.
HaumeHnee wacTtoTHble TpamMMaThyeckue TpaHcpopMaimu, TaKHe Kak
nobamjeHUe W ONyIIeHHE, OOBEJUHEHHWE U YJICHCHHE MPEJJIOKCHHM,
NepecTaHOBKa U 3aMEHa TPaMMAaTHYECKOro YMCiia U BPEMEHH IPEACTABICHbBI B
OPWIOKEHUU 2 U 3.

O6paTtumcs K guarpamme 2.

I'pammarnyeckue TpancpopmManuu B
NUCbMEHHOM IepeBoje

3amMeHa YICHOB PeUIOKECHHS
3aMeHa yacTu pedn

3amMeHa TUTa CHHTaKCHUECKOW CBSI3H
JlobaBmenune

Omnymenue
B ['pamMaTuyecKue

ITepecTanoBka Tpanchopmanuu

O0bennHeHNE TPEITOKCHAN
HiieHeHUe NPeUIOKEHUS
3aMeHa rpaMMAaTHIECKOTO YHCIIa

3aMeHa rpaMMaTHIECKOTO0 BPEMEHN

0 10 20 30 40 50 60 70

Huarpamma 2 — ['pammaTrdeckue Tpanchopmaiuu B TMCbMEHHOM TIEPEBOIC
[lo mpuBeneHHBIM MaHHBIM Ha JUAarpaMMe 2 MOXKHO OTMETHTh, YTO
MPUMEHEHUE TaKOW TpaMMAaTHYECKOW TpaHcPopMaluyd Kak 3aMeHa YICHOB
MpeIJIOKEHUsT  sABJISIeTCSl  HawboJiee  9acTo  YIOTPEOJIsSeMBbIM. 210
o0yCJIaBIMBACTCS TEM, YTO MOCTPOCHHE TPEJIOKEHUN Ha AHTJIMACKOM SI3BIKE
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MOKET 3HAYUTEIBHO OTIMYAThCS OT PYCCKOTO $3bIKA, IO3TOMY YJIECHBI
MPEIIOKEHNUS] MOTYT MEHSATHCA JOCTATOYHO YacTO NIPH MEPEBOAE. 3aMEHA YacTU
peun Takxke SBISETCS TpaMMaTH4YecKoW TpaHchopmanuei, K KOTOpoi
MEePEBOTYMK HEPEJIKO BRIHYXK/IEH MpuOeraTh B MpOIECcCe MEepeBo/ia, MOCKOJbKY,
Kak IOKa3aJo HCCIEAOBAHHME, BO MHOTMX CIIy4asX MECTOMMEHHMS, TJIarojbl U
Hapeuusi B aHIJIMKUCKOM fA3BIKE 3aMEHSAIOTCS CYIIECTBUTEIBHBIM MPHU MEPEBOJIEC
Ha pycCkui s3bIK. Ha TpeTheM MecTe CTOMT 3aMEHa THUIAa CHUHTAKCHUYECKOU
cBsa3u. llepeBomunky HEOOXOAUMO HCMOJB30BaTh OTY T'PAMMATUUYECKYIO
TpaHCc(hOpMaIINIO, MMOCKOJIbKY CHHTAKCUYECKHUE CBSI3M aHTJIMMCKOTO M PYCCKOTO
sI3bIKa MOTYT 4YacTO pa3HUThCH. [loaToMy mJisi COONIOZEHUS TPaMMaTHYECKHUX
paBUJl PYCCKOTO S3bIKa MPU TEPEeBOJIC CleyeT OoOpaTUThCs K JaHHOU
rpaMmatuyeckoi Tpanchopmanuu. MeHee yHmoTpeOJIeMbIMU BHJIAMHU B
MUCbMEHHOM HAy4YHO-TEXHHYECKOM IEPEBOJIC OKa3aIUCh JOOABJICHUS W
omymieHusi. [lpuunHON MOTYT OBITh OCOOCHHOCTHM HAYyYHO-TEXHHUYECKHUX
TEKCTOB, TIJ/Ie HeXKelaTeabHO TMpuberatb K BOJBHOCTSIM U HEOOXOIUMO
repeiaBaTh BCE COAEPKUMOE TEKCTAa OPUTHHAJA.

[To pe3ynpTaTam BbIOOPOK MBI BBIICHWJIM, YTO U B YCTHOM II€PEBOJIE U B
NUCBMEHHOM  TEepeBOJe  Ha  TeMy  OJIOKYeiiHa  MPEeuMYIIEeCTBEHHO
UCIIOJIb30BAJIUCHh TaKHe rpaMMaTHYEeCKue TpaHcpopMalmy Kak 3aMEHa YICHOB
NPEJIOKEeHUs, 3aMeHa YacTH pedH, I00aBieHHe, OIMYIICHHEe W 3aMEHa THIIA
CUHTAKCHUYECKOW CBSI3U. B OCHOBE TakuMX NEPEBOMUECKUX PELICHUN JIEKaT
pa3nuuus B I'PaMMAaTHYECKOM CTPOE€ AaHIVIMMCKOrO, KakK aHaJUTHYECKOro, M
PYCCKOTO, KaK CHUHTETHUYECKOrO, s3bIKOB. [Ipm 3TOM B yCcTHOM mnepeBojae, B
OTJIMYME OT IIUCBMEHHOIO, JOCTaTOYHO 4YacTO MCIOJIb30BAJIUCh TAKKE
no0aBlieHNe W OMyIIEHUE. DTO OOBSICHAETCS TEM, YTO B YCTHOM TIEPEBOJIC
MEePEBOTUMKY HEOOXOMMMO AO0ABISATh WM OMYCKAaTh JETAlM, HE BIUSIONINE HA
repenady TJIaBHOM MBICIM, TaK KakK IPUOPUTETOM YCTHOIO MEPEBOAYMKA
SABJISIETCS. HE TOJIBKO TMEpPEBOJ, KaK TaKOBOW, HO M COOJIOJIEHHE CTPOTUX
BpeMeHHbIX paMoK. HarimeHnee BocTpeOOBaHHBIMU TpaHCHOPMALIUSIMU B YCTHOM

IIEpeBOAC ABUINCH O6T>€I[I/IHGHI/IG Hn YJICHCHUC Hp@I[HO)KGHHﬁ, IICPCCTAHOBKA H
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3aMcCHa

IrpaMMaTHYECKOIrO

quciia. B

IMMCBbMCHHOM

HEepeBOJIE  PEKe

UCIIOIB30BAIMCH TaKWE TpaMMaTH4YecKue TpaHchopMalnmuu Kak JAo0aBlieHHE,

OMyIlleHHEe, YiICHEHWE U O0bEeNMHEHUE MPEIIOKEHUN, MepecTaHOBKAa U 3aMeHa

rpaMMaTH4eCKOTro 4ncjia 1 BpCMCHHU.

2.3 CormnocTaBieHle rpaMMaTHYECKUX TpaHCcPopMaluidi B yCTHOM U

MHUCBMCHHOM IICPCBOAC HAYIYHO-TCXHUUCCKUX MATCPHUAJIOB

[IpolieHTHOE COOTHOIIEHHE aHalIM3a I'PAMMATHYECKHX TpaHchOpMalMii

YCTHOTO MW IMMCBMCHHOI'O HAYYHO-TCXHHYCCKOTO IICPCBO/JAa IPCACTABJICHO B

HAIJIAAHOM BHAE B Ta0OIuue 4.

O6patumcs k Tabnuie 4.

Tabnuua 4 — ['paMmmarnueckue TpancpopMaluu B yCTHOM U TUCbMEHHOM
HAy4YHO-TEXHUYECKOM IIEPEBOJIE

I'pammatuyeckas
Tpanchopmaus

YcTHBIN IepeBo

[TuceMeHHBIN IEPEBOT

3amMeHa 4JIeHOB
MIPEATIOKEHUS.

50 pa3, 23% ot o61ero
KOJINYECTBA IIPUMEHEHHBIX
TpaHchopMaIyii, a UMEHHO
npeoOpa3oBaHNEe aKTUBHBIX
KOHCTPYKIUI TaCCUBHBIMH,
3aMeHa JINYHBIX
NPEIOKEHUH OC3TMYHBIMH,
3aMeHa MO JICHKAIIIETO
00CTOSTEIILCTBOM WU
JIOTIOJTHEHHEM U Ha00O0pOT.

66 pa3, 32% ot obmrero
KOJINYECTBA
HCII0JIb30BaHHBIX
TpaHchopmaIui, a
MMEHHO: 3aM€eHa JHYHBIX
NpeI0KEHUH
0e3IMYHBIMU, 3aM€EHa
MACCUBHBIX KOHCTPYKIIMA
aKTHUBHBIMH, ¥ HA000POT, 1
3aMeHa BTOPOCTEIEHHBIX
YJICHOB MPE/IOKEHUS
IJIaBHBIMH.

3aMeHa JacTu peuun.

43 paza, 19%: 3amena
CYILECTBUTEIIBHOTO
rJ1arojaoM, MECTOMMEHHUS U
pUYACTHS
CYILIECTBUTEIbHBIMH.

61 pa3, 30%: 3ameHa
MECTOMMEHHUH, TJ1aroJIoB U
Hapeuni
CYLIECTBUTEIBHBIMHU.

3aMmena Tuna

CHUHTAKCHUUYECKOM CBSI3H.

27 pa3, 12%: 3amena
MPOCTBIX MPEIOKEHHIA
CJIOKHBIMHU U 3aMEHa
COUMHUTENIbHBIX CBS3EH

45 pas, 22%: 3ameHa
CJIOXKHBIX MPEATOKESHUN
MPOCTBIMH
PEUIOKEHUSIMU U
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HNOAYUHUTCIIBHBIMHU U HaO60pOT, a TaK)KXE€ 3aMCHa
Ha000pOT. COUYMHUTENIbHBIX CBS3EH
IIOAYUHUTCIIBHBIMU U
Ha000pOT.
JHobaBnenue. 47 pasz, 21%. —
Omnymenue. 35 pas, 16%. —

Jlnis Gosiee TpaMOTHOTO YHOTPEOICHHUS TpaMMaTHYECKUX TpaHchopmarmii
ObUTa COCTaBJIEHAa CXeMa, KOTOPOHW CHEIHMAUCT MOXKET MPHUACPKUBATHCA TPHU
aHaJIM3€e U TIEPEBOIC YCTHBIX M MMChbMEHHBIX HAYYHO-TEXHUYECKUX MAaTEPHAIIOB:

1) B YCTHOM NEPEBOJIC YUYUTHIBATH U30BITOUHOCTh PEUU TOBOPSIICTO U
NPUMCHATh  OMYIIEHUS JUIS TaKUX TI'paMMaTHUYECKMX JJEMEHTOB  Kak
MECTOMMEHUS, BBOJHBIC  KOHCTPYKIIMH, CJIOBa-TIapa3WThl, H30BITOYHAS
uHopMarIus;

2)  TpH TOSIBICHUM B YCTHOM BBICKa3bIBAHUU TCPMHHOB W pEaHi,
HE3HAKOMBIX DPEIMIHEHTY MEePEeBOJHOTO TEKCTa, MPUMEHSATh IPaMMaTHYECKYIO
TpaHcpopMaluio 00aBieHUs, Harpumep, GOpPMYIUpPOBATh MPHUIATOUYHbBIE
PEITIOKEHNUS;

3) [Opu HaIMYUM MECTOMMEHHH, CIOXHBIX MpUIaraTeabHBIX WU
rJ1IaroioB B MWH(GUHUTUBHOW (QopMe B YCTHOM U NHCHbMEHHOM HAay4dHO-
TEXHUYECKOM TE€PEBOJIE C AHTIMICKOTO sA3bIKa Ha PYCCKUN, MPUMEHATh 3aMEHY
YacTH pEeYH, HAMpUMEpP, MPOU3BOAUTH 3aMEHY Ha CYIICCTBHUTEIBHOE IS
yTOUHEHUs HMH(POpMAIMKM U aJamnTalldd CTPYKTYphl ¢pa3 K CTPOI PYCCKOTO
S3BIKA,

4)  y4YUTBHIBATh PA3IUYHS B TPAMMATHYECKOM CTPOE aHTIMHCKOTO, Kak
AHATMTUYECKOTO, M PYCCKOTO, KAK CHHTETUYECKOTO, SI3bIKa W MIPUMEHSTh TAKYIO
rpaMMaTHYECKYI0 TpaHC(POpMAIMI0 KaK 3aMeHa THIa CHHTAKCHYECKOW CBSI3H,
HAIMpUMeEp, 3aMEHATh MPUAATOYHOE MPEIOKEHUE Ha TIIaBHOE, COUMHHUTEIBHYIO
CBs3b HA TMOAYMHHUTEIHHYIO W TIPEOOpPa3OBBIBATH MPOCTHIE MPEIIOKCHHS B
CIIO)KHBIE W HA0OOPOT IJIsl CO3JaHMSI MOHATHOTO PEIMIIMEHTY U JIOTUYECKH

CBSI3HOT'O COOOIIEHUS
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5)  [pu HaJIMYUU MACCUBHBIX KOHCTPYKIUH, H30BITOYHBIX TPUMEHEHU
MECTOMMEHUN U T.[., HEOOXOJUMO MPUMEHSTHh 3aMEHY YJICHOB MPEJI0KEHUs,
Hampumep, npeoOpa3oBaTh MACCUBHYIO KOHCTPYKLHMIO B aKTUBHYIO, JIMYHOE
MpPeASIOKEHHE B O0€3JIMYHOE, a TaKXKe MPU HEOOXOIUMOCTH MPOU3BOAUTH 3aMEHY
BTOPOCTENEHHBIX YJIEHOB MPEJIOKEHUS TIaBHbIMHU. JlaHHbBIE TpaHCcpopManuu
00€ecreynBaloT JOCTUKEHUE BBICOKONM HH()POPMATUBHOCTH, YETKOM JIOTHKH,
CTPYKTYpPBbI, TOUHOCTH U ICHOCTH MEPEBOJAHOTO TEKCTA.

JlaHHasg cxema TMO3BOJSET CHAENAaThb IPABWIBHBIA aHAIU3 Hay4yHO-
TEXHUUYECKOT0 TEKCTa U YCIMEIIHO MPUMEHSTh pa3HOOOpa3Hble TpaMMaTUYEeCKUe

TpaHC(I)OpMaLII/II/I B YCTHOM U IIMCbMCHHOM IICPCBOJIC.
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BBIBO/IBI 11O BTOPOI I''TABE

[Ipoananu3upoBas rpaMMaTHYeCKue Tpanchopmanuu,
HCIIOJIb30BABIINECS B YCTHOM U NMUCHBMEHHOM TEPEBOJE HAyYHO-TEXHUUECKUX
MaTepuagoB Ha TeMy OJ0KYeitHA, MBI IPUIILIM K CIEAYIOIINM BBIBOJAM !

1. B ycTHOM Hay4HO-TEXHUYECKOM IEPEBOJI€ UCIOIB30BAIOCH Cpa3y
HECKOJIbKO TpaMMaTH4YeCKuX TpaHcopMaruii, a WMEHHO: 3aMeHa 4YJICHOB
NpeJIOKEHNs, 3aME€Ha YacTH pPEuYd, 3aMeHa THUIla CHHTAaKCHUYECKOW CBs3H,
nobamieHus, OMylieHue U T.1., B OJHOU ¢pasze, BBUAY TOTO YTO JTAHHBIA BU]I
nepeBojia SBJISIETCS OJHUM U3 CaMBIX TPYIHBIX, MOCKOJBKY TpeOyeT HE TOJIbKO
HAJIUYMS OTJIIMYHOTO 3HAHWS MHOCTPAHHOTO M POJHOTO SI3BIKOB M TEMATHUKH, HO
U yMEHHUs OBICTpO, TOJIHO W JOCTYIHO TiepeAaBaTh CMBICT CKa3aHHOTO,
aJanTUpysl HOBbIE TEPMHUHBI W HEU3BECTHBIC pPEAIMHM JJIA TPABUIBLHOTO HX
BOCIIPUSATHS PELIMITUEHTOM Ha A3bIKE MEPEBO/IA.

2. B nuceMeHHOM TmepeBojie, B OTJIMYHME OT YCTHOIO IIEPEBOAA,
NPUMEHSUIOCh  MEHBIIIee KOJUYECTBO TIpaMMaTHUYECKHX TpaHchopmaiui,
MOCKOJIBKY ATOT BHJI TIEPEBOJIa TMPEIOCTABISET TIEPEeBOTUUKY OoJbliee
KOJIMYECTBO BPEMEHU HAa M3YYEHHE TEKCTa M CaM IEPEBOJ B LIEJIOM, MO3BOJISS
emy OoJiee TOJIHO BOCIIPOM3BECTH UCXOAHBIN TEKCT Ha A3bIKe nepeBoaa. Ho onu
Tak)Ke HEOOXOIUMBI B TIPOIECCE MEPEBOa, B YACTHOCTU TaKue TpaHChHOpMAaIIUH
KaK 3aM€Ha 4WICHOB MPEIJIOKEHUs, 3aMeHa 4YacTh peuyd M 3aMEHa TuIla
CUHTAKCHUYECKOU CBS3HU.

3. YacTtoTa  HCHOJIB30BAaHUS ~ TAKUX  BUJIOB  IPaMMAaTHYECKUX
TpaHcopManuii Kak 3aMEHa WICHOB TNPEIJOKeHHs (B  YaCTHOCTH,
nmpeoOpa3oBaHUE AKTHBHBIX KOHCTPYKIIMH TACCUBHBIMHU, 3aMEHa JIMYHBIX
MpEVIOKEHU Oe3IMYHBIMH, 3aMEHa MOJJIeKAIIEro OOCTOSTEILCTBOM WU
JOTIOJIHEHHEM M HAao0OpOT) M 3aME€Ha 4YacTu peud (B YaCTHOCTH, 3aMEHa
CYILIECTBUTEIBHOIO  TJArojioM, MECTOMMEHHMs, TJlarojia Y  [pUYacTus
CYILIECTBUTEIBHBIMUA) B HAay4YHO-TEXHMUYECKOM IEpPEeBOJI€ Ha TeMy OJioKuelHa

MIPUMEHSIIOCH Yallle BCEX OCTaIbHBIX TpaHChOopMaIui.
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4, YCTHBII M INHWCBMEHHBIM  IIE€PEBOJ  HAYYHO-TEXHUYECKUX
MaTepuagoB HE MOXET OBbITh OCYIIECTBIEH 0€3 KaKoro-mbo HCIOJb30BaHUS
rpaMMaTU4YecKuX TpaHcpopMaluii, Tak Kak O5TO Ba)KHas COCTaBIAIONIas B
MepeBoJie TaHHOTO CTWJISL TEKCTOB. J[aHHasi HEOOXOIMMOCTh BbI3BaHA TAKUMHU
OCOOCHHOCTSIMU HAy4YHOTO CTWJIA B AHIJIMHCKOM S3bIKE KaK HaJIU4he MEHEe
dbopManbHBIX JIEKCUYECKUX U TPaMMATUYECKUX EJIUHHUIl U CTpPEMJICHUE K
KPAaTKOCTH U KOMIAKTHOCTH W3JIOKEHHS, YTO BBIpAXXAeTCS OCOOCHHO B
JIOCTATOYHO UIIMPOKOM HCITOJIb30BAaHUM JIJUIUNTUYECKUX KOHCTPYKIHUH. OTH
SIBJICHUSI HECBOMCTBEHHBI COOTBETCTBYIONIEMY CTUJIIO B PYCCKOM SI3bIKE, TJE
Tpebyercst crtporas (QoOpMalbHOCTh W IIHUPOKO UCIIOIB3YIOTCS pa3BEpPHYTHIC
CJIO’)KHOCOYMHEHHBIE W CIJI0KHOMOUYMHEHHBIC mpenioxeHus. CraeaoBaTenbHO,
NEePEBOAYMKY OBUIO HYXKHO aJIallTUPOBATh AHTJIOSN3BIYHBIE HAYYHBIE TEKCThI K
HOPMaM PYCCKOTO HayYHO-TEXHHUYECKOTO (PYHKITMOHAILHOT'O CTHIIA.

5. Ha ocHOBaHUW MPOBEIEHHOTO COTMOCTABUTEIBHOI'O aHajJu3a HaMH
ObUTH cPOPMYITUPOBAHBI MPAKTHUECKHE PEKOMEHIAIIMU, KOTOPBIX CIEIHUATHCT
MOXKET TPHUACPKUBATBHCS TIPHU TEPEBOJIE YCTHBIX M IHCbMEHHBIX Hay4YHO-
TEXHUYECKUX MaTepUajoB: B YCTHOM IE€PEBOJIC YUUTHIBATh U30BITOYHOCTh PEUU
TOBOPSAIIIETO M MPUMEHSATh OMYIICHHS IS TPAaMMATHYECKHUX 3JIEMEHTOB; IIPH
MOSBJICHWH B YCTHOM BBICKA3bIBAHMU TEPMUHOB W peaiuii, HE3HAKOMBIX
PEIUITUCHTY MIePEBOTHOTO TEKCTA, PUMEHSTh IrpaMMaTHYECKYIO
TpanchopManuio J100aBICHUS, IPH HAIMYUA MECTOMMCHHH, CIOKHBIX
MpUJIaraTeNIbHbIX U IJ1arojioB B MHOUHUTUBHONW (JOpME B YCTHOM U MUCHbMEHHOM
Hay4YHO-T€XHUYECKOM IE€PEeBOJE, MPUMEHATh 3aMEHbl YacTel peyu; YUUTHIBATh
paziuyusi B I'paMMaTHYECKOM CTpPOE€ AHTJIMUCKOIro, KaKk aHaJIUTHYECKOTo, U
PYCCKOTO, KaK CUHHTETUYECKOT0, SI3bIKOB U MPUMEHSATHh TaKyl0 TPaMMaTUYECKYIO
TpaHc(OpMalMi0 KAaK 3aMEHA THUIA CHHTAKCHYCCKOW CBS3M;, MPU HAIWYUU
MACCUBHBIX KOHCTPYKIIMNA, HW30BITOYHBIX TMPUMEHEHHH MECTOMMEHHN H T.1.,

HGO6XOI[I/IMO MMPUMCHATD 3aMCHY YICHOB IIPCAJTO0KCHHA.

53



SAKVIIOYEHUE

[IpoBeneHHoe ucciegoBaHue OBUIO HAIEJICHO HA BBIABICHUE Haubosee
YaCTOTHBIX TpaMMaTHYECKUX TpaHCcPopMalnuii B YCTHOM U MHUCHBMEHHOM
HAay4YHO-TE€XHUYECKOM TiepeBojie. [ JOCTMKEeHUsT ATON I1enu TpeOdOoBanioCh
pelieHue psja 3aaau.

B pamkax paOoThl HajJ TEOPETUUECKOMN TI1aBOM HCCIIEIOBaHMUS HaMH OBLI
OCYIIECTBJICH COOp MW aHalu3 TEOPETUYECKOM UHPOpMAIlUd Ha TeMy
paccMOTpeHUs CYIIECTBYIOIIUX KJaccudukarui IrpaMMaTUYECKUX
TpaHchopMaluii, BBISIBICHUS CHEUUPUKH YCTHOTO W MUCBMEHHOTO HAy4HO-
TEXHUYECKOTO0 TMepeBOJla M PACCMOTPEHHS OCOOEHHOCTEH TpaMMaTHYECKOTO
CTPOSI AaHTJIMUCKOTO U PYCCKOTO SI3IKOB M X BIIMSHUS HA MPOIECC MEPEBOIA.

Ha ocHoBe wu3ydeHHOH TeopeTuyeckoi HWH(POpMaNMK Mbl TNPUILIA K
IPOMEXKYTOYHBIM BBIBOJAAM M HAa KX OCHOBE IMPUCTYNWIM K PEIICHUIO
NPaKTUYECKUX 3a7a4, IOCTABICHHBIX HAMU B HAayalle UCCIEAOBAHUs, & UMEHHO!
aHaNMM3 W ONpeleJieHue HaumboJiee YacTO BCTPEYAIOLIUXCS TPaMMAaTHYECKHX
NEpPEeBOYECKUX  TpaHcPopManmii B  MaTepHalax HAyYHO-TEXHHUYECKOTO
XapakTepa Ha TeMmy OJOKYeilHa, COMOCTaBleHWE OCOOCHHOCTEH MPUMEHEHUS
rpaMMaTHYeCKuX TpaHChOpMalMii B YCTHOM M THCBMEHHOM TIEPEBOJE,
dbopMynupoBaHue Ha 0a3e MOJYYCHHBIX JTAHHBIX MPAKTUYECKUX PEKOMEHIAIN
IO TIEPEBOIy TEKCTOB HAa TeMY OJIOKUEHHA C aHTJIMACKOTO HAa PYCCKUM S3BIK.

Mp1 nipoananuzupoBainu 200 npuMepoB B YCTHOM M MTUCbMEHHOM Hay4HO-
TEXHUYECKOM TiepeBojie u3 Jiekmuii mpodeccopa ['apu ['encnepa «bnokdeitn u
nensrn» (Gary Gensler «Blockchain and money») B nmepeBoae Cryptus, KHUTH
AntoHomnynoca Anapeaca M. «OcBauBaem OutkoiH. [IporpammupoBaHue
omokueitna» (Andreas M. Antonopoulos «Mastering the Bitcoin. Programming
the Open Blockchainy) B mepeBoge A. B. Cnactuna u crateu Catommu
HakamoTo, co3maTenss KpunToBadtoThl OUTKONH, «bUTKOWH: crucTeMa UGPOBOM
nupuHroBoil HamuuHoctu» (Satoshi Nakamoto «Bitcoin: A Peer-to-Peer

Electronic Cash System») B nepeBoje arvicco u grich.
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Ha ocHoBe mpoBefeHHOro aHaan3a Mbl C(HOPMYIUPOBAIN MPAKTHUUYECKHUE
pPEKOMEHJAuu Il CTYJEHTOB U IPO(PECCHOHATBHBIX NEPEBOAUYUKOB, KOTOPHIE
B JaJbHEHIIEM MOTYT OOJErduTh MIporecc OOydeHHss U MpoQecCHOHATBLHON
MEepPEeBOIUECKON JesaTeNIbHOCTU. TakuMm o00pa3oM, BCe IOCTaBIICHHBIE 3a7a4d
OBLIM YCIIEUTHO BBIIOJHEHBI U JOCTUTHYTA LIE€JIb UCCIIEA0BAHMS

Hayuno-texHuueckue TEKCTHI XapaKTepU3yTCs JIOTUYECKOU
IIOCJIEOBATEIILHOCTHIO U3JI0KEHUS, YIOPSIAOYEHHONM CUCTEMOU CBA3EU MEKIY
YacTsIMU BbICKAa3bIBaHUS. B NaHHBIX THUMaxX TEKCTa aBTOpP CTPEMMTCS TOOUTHCS
CXXaTOCTH, TOYHOCTH, OJHO3HAYHOCTU IIyTEM COXPAHEHHUsI HACBILIEHHOCTH
COllepKaHUsI B TAaKUX TEKCTAaX, YTO SIBISETCS TakXke HEOOXOJUMOCTHIO Jif
nepesonunka. [lIpu mnepeBoje HaydyHO-TEXHUYECKHUX TEKCTOB OJUHAKOBOU
TEMaTUKA HCIOIb3yeMble TpaMMaThdeckue TpaHchopMalii B YCTHOM U
IIICbMEHHOM II€PEBOJIU IPAKTUYECKU HE PA3HUIIUCH.

IIoCKOIIBKY YCTHBIN NEPEBOJ, B OTJIIMYMAE OT MMCBMEHHOI'0, OTPaHUYUBAII
[IEPEBOAYMKA BO BPEMEHU U CKOPOCTH, B HEM Yalll€ UCIIOIb30BAIUCH ONYILECHUS
U 100aBJIeHUs, a B MUCbMEHHOM IIEPEBOJIE OHU BCTPEUAIUCH PEKE, HO, TEM HE
MEHE€, IPUCYTCTBOBAJIH.

CyIliecTByIOT pa3IMYHble MHEHHMS aBTOPOB O PAa3TPaHUYEHUU BUIOB
rpaMMaTHYECKUX TpaHC(popMaluil, HO IpU 3TOM CYILECTBYIOT OOLIECHPUHATHIE
crocoObl KiIaccu(UKaluy, Ha KOTOpPbIE Mbl ONUPAIUCh, HA CHHTAKCUYECKOM
YpOBHE, Takhe KaK CHHTAaKCHYECKOE YIOA00JIeHHE, IMEepEecTaHOBKU, 3aMeHa
YJIEHOB MPEUIOKEHUsI, TpeoOpa30BaHUE aKTHUBHBIX KOHCTPYKLUH B MacCCHUBHBIE
U HaoOOpOT, WIECHEHHUE MpPENIOKEHUsS, OObEeIUHEHHE NPEUIOKECHUN, 3aMeHa
TUIIA CUHTAKCUYECKOW CBA3HU, OIYLIEHHs, IONOJHEHMs. TakkKe OHU MOTYT
NPOUCXOAUTh Ha MOPQOJOTHYECKOM YpOBHE: 3aMEHbl dYacTeld peuw,
rpamMMaTHyecKas 3aMeHa 4ucia, 3aMeHa TPaMMaTHYECKOr0 BPEMEHU.

3HauuTeNbHBIE OCOOEHHOCTM YCTHOTO M IUCBMEHHOTO HAy4HO-
TEXHUYECKOT0 MEPEBOAA — ITO KPATKOCTh, JJAKOHUYHOCTD, JIOTUYHOCTH, HO B TO
K€ BpeMs M IIOJIHOE H3JI0KEHHME MaTepuana, B KOTOPOM HE JOJDKHA

yHOOTpeOATHCS SMOLMOHAIBHO HACBIIIEHHAS] JIEKCHKA, TMpUCyIIas APYruM
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CTWIAM TeKCTOB. lIpn 3TOM B aHIMIIMUCKMX M PYCCKUX HAYYHO-TEXHUYECKUX
(GYHKUMOHAIBHBIX CTHJISAX €CTh CBOM OCOOCHHOCTH: HaJM4yMe€ MEHEe
(OpManbHBIX JIEKCMYECKUX UM TIpaMMaTHYECKUX EIUHUL] M CTPEMIICHHE K
KPAaTKOCTH M KOMIIAKTHOCTH U3JI0)KEHHS, YTO BBIPAXKAETCd OCOOEHHO B
JOCTaTOYHO IIMPOKOM MCIOJB30BAHUM  AJUIMINTUYECKUX KOHCTPYKIMH B
AHIVIMMCKOM. OTO SBJIEHHE HECBOMCTBEHHO COOTBETCTBYIOUIEMY CTHIIKO B
PYCCKOM  sI3bIK€, TJI€ MPHUCYTCTBYET CTporas (opMajbHOCTh M IIMPOKO
UCIIONIB3YIOTCSI Pa3BEPHYTHIE CIIOKHOCOUYMHEHHBIE W  CJOKHOIOJYMHEHHbIC
npemioxkenns. Ha OCHOBE 3TOrO0 B yCTHOM NEPEBOAE HAYYHO-TEXHUYECKHX
MaTepuasoB Haulojiee YacTo NPUMEHSUIUCh 3aMEHa YICHOB NPEJIOKEHUs,
no0aBieHus, 3aMEHa YacTe peyu, OMyIICHUS U 3aMeHa THMa CUHTAKCUYECKOM
CBA3U. B NMCBMEHHOM K€ NEPEBOAE HAYYHO-TEXHUYECKHMX TEKCTOB 4Yallle
NPUMEHSUINCh TaKUe TpaMMaTU4YecKue TpaHchopMalMy Kak 3aMeHa YICHOB
IPENJIOKEHNS, 3aMEHA YaCTEe peur U 3aMEHa TUIIA CHHTAKCUYECKOU CBSI3H.

OTO TMO3BOJWJIO HAM CHAeNaTh BBIBOJBI, 4YTO Hauboliee 4YacTo
yInoTpebseMbIMU BUAMU IPAMMATHUYECKUX TPaHC(POpMaIIUii SIBISIOTCS 3aMeHa
YWICHOB NpPEJIOKEHHs, 3aMEHa YacTH pPEYM, 3aMEHa THUIa CHUHTAKCUYECKOM
CBsI3H, OIYIIIEHUE U TOOABIICHHUE.

Ucxons u3 pe3ynabTaTOB MPOJCIAHHOW HaMH pabOThI, MOXKHO CHENaTh
BBIBOJI, YTO HCIIOJB30BAHHE TIPAMMATHYECKUX TpaHCHOpMAIMii B YCTHOM U
IIMCBMEHHOM HAay4YHO-TEXHHYECKOM II€pEBOJE MPEICTABISAETCS MHOTOTPAHHOM
TEOPETUYECKON U TpaKTUYeCKOM mpoOnemoil. JlaHHBI acmekT Hay4dHo-
TEXHUYECKOr0 IMepeBoja TpeOyeT MoApoOHOTO pacCMOTPEHUS B paMKax
IIPUKJIAJHOIO IMEPEBOAOBEICHNUS U O3HAKOMIICHHS CTYAECHTOB IEPEBOIUYECKHX
CHEeMATBbHOCTE W MPO(EeCCHOHANBHBIX IEPEBOJYMKOB C OCOOCHHOCTSIMH
IPUMEHEHUS pa3IUYHBIX IrpaMMaTHYECKHUX TpaHchopmanui B

nmpoecCHOoHaNbHOM AESITETEHOCTH.
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INPUJIOKEHUSA

[MPUIJIOXEHME 1

Ananu3 nepesoja yekuuii ['apu ['enciepa «bnokuyeiin u neasrn» («Blockchain

and money»)

Tabauma 1 — biiokuelin u geHbru

Opurunain [TepeBon I'pammarnueckas
Tpanchopmanus

It's the technology or the | Dto TexHojorus | 1. Onyienue.

science behind (1) encryption | mudpoBaHwus ul 2. 3amena THIIA

and decryption for
fortification, so how do you
encrypt a particular text (1)
such that it's not readable (2)
by someone else without
having the decryption code.

pactmupoBKY TOW WIJIM WHOU

undopmaimu. To ecTtb 3TO

UCTIOJIB3YeTCs Ut
dbopTrduKanym, YTO0 JTHOIN
HE MOraM mpouectb (2) Ty
WM uHyo HHpopManuio 6e3
HAITUYHUS OTIPE/ICIICHHOTO
KJTFOYa MK KOJIa.

CHUHTAKCUYECKOU CBS3H.

So it's time-stamped (4)
append logs, meaning (1, 3,

9t0 0asa IAHHBIX c
OTMETKaMHi BO Bpemenu (4).

5) you can add a little bit of
information to this. And it's
time-stamped (4). So these
are these blocks being added

.

(1) D10 o3mauyaer 10 (3), uTO
(5) Bbl Moxkere m100aBISATH
Tyda  HEOOJBIIUE  KYCKH
uHpopmanmu. U onu Oynyt
cojaep:xkarh Bpems (4), korna
OHM ObLIH 100aBJIEHEI (2).

1. UneHenue
MPEI0KEHUH.

2. OObpeauHeHne
MPEI0KEHUH.

3. 3amMeHa  YJICHOB
MIPETIOKCHUSI.

4, 3ameHa YacTH
peyn.

5. 3ameHa THIIA

CHUHTAKCHYE€CKOH CBS3H.

A modern payment system,
you need to be able (1) to
move about 100,000
payments a second. You do
(1) about 30,000 transactions
a second. And your
computers have to be

resilient (2) to 100,000

B coBpemeHHON IUIaTEKHOMN
cucreme HYKHO (1)
coBepuarh rae-to 100 Teicsay
TPaH3aKIUA B  CEKYHAY.
Cetivac (3) mpoxoaut (1) rae-
1o 30 ThICAY TpaH3aKUUW B
CEKYHIY, OJIHAKO
KOMIIBIOTEPHI JOJKHBI UMETh

1. 3amMeHa  YJICHOB
PeI0KEHUsI.

2. 3ameHa YacTH
pedn.

3. JloGaBneHue.

4, OO0beauHeHne
MPEI0KEHUM.
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transactions a second (4).

[IPONYCKHYIO  CIOCOOHOCTH
(2) B 100 ThICSY (4).

The Australian Stock | ABcrpanuiickue  ¢donmossie | 1. OmnymieHue.
Exchange is updating their | Gupxu aHOHCHpOBaJM, uYTO | 2. O0beuHeHne
clearing and settling. They | onu OyayT OOHOBJIATH CBOIO | HPEAIOKCHHIA.
announced they're doing a | cucteMy ¥ TEpEeXOAUTh Ha

blockchain  project  (1). | 6Gosiee HOBBIC TEXHUYECKHE

They're doing it with digital | permenus. (2)

assets. (2)

And they're using the | Tem campiMm onu Oyayr | 1. Unenenue
Hyperledger blockchain, | ucrosis3oBars OJIOKYCHH | MPEIOKCHHUH.

which is an IBM software | «Hyperledger». 10 | 2. 3ameHa JaCTH
(1), open-source (2) | paspabotka kommanuu IBM | peun.

software. But the Australian | (1), pa3pabéoTka c|3. 3amMeHa THIIA

Stock Exchange is going to
put it on three computers,
which is called three nodes

OTKPBITHIM HCXOAHBIM
Ko0M (2). OHu TOCTaBsT ee
Ha TPU KOMIIbIOTEpA, HO IMPHU
9TOM BCE 9TH TpH

(4), that they control all three
of them (3).

KOMIOBIOTEPA OHU OVIAVT caMH
KOHTPOJINPOBaTh(3).

CUHTAKCUYECKOM CBA3U.
4, OnyuieHue.

So information (1), blocks
going on. And that leads to
basically a database. But it's
the blocks of data. Bitcoin
right now is about 550,000
blocks and the blocks are
added on average every 10

minutes (3).

To eCcThb TIOCTOSIHHO
HaKaIlIuBaroTcs Onoku. Mx
craHoBuTca Oousibmie (2). U
9TO  NPUBOIUT K  Oasze
JaHHBIX. OTa 0Oa3a JaHHBIX
coctrour w3 OnokoB. U
OMTKOWH ceivyac COJCPKHUT B
cebe rme-to 550 TBRICSY
OJOKOB, IIpYM 3TOM HOBBIH
OJOK cO3/aeTca MPUMEPHO
pa3 B 10 munyT (3).

1. Onymienwue.

2. JloGaBnieHue.

3. 3ameHa THIIA
CHHTAKCUYECKOMN CBSI3H.

And similarly (1), the key
thing is that (1) two sets of
data are — it's infeasible that
x and y would hash to the
same  thing. It's  not
impossible. It's infeasible (4).
And if you look at the history

HeBbINOHUMO TO, 4YTO JBa
Habopa  JAHHBIX  JaayT
OJIMHAKOBBIN _pe3ynbrar (4),
TO €CTh 3TO HEBBIOJIHUMO,
9TO X M Yy 3aX3IIMPYIOTCS B
OJTHO U TO e 3HavyeHue. U s,
ONSATH e, cKa3aj(3), 4To 3TO

of hash functions, this is

HCBLBINTOJTHUMO, a HC

usually the thing (1), that at

HEBO3MOHO (4), IOTOMY 4TO

some point in time these hash

Ha TEKYIIMM MOMEHT 5TO

functions will not be collision

craenath Henb3d (3). OnHaxko,

resistant. Some  guantum
computing will come along,
or something (2) will come

BO3MOXHO, B OyIyIIeM YTO-
TO  WM3MEHHUTCS, TOSBATCA
(6] KBaHTOBBIC
KOMITBIOTEPHI, JTHO0 KaKHe-TO

1. Onymenue.
2. 3ameHa
peun

3. JloGaBiieHue.
4. OO0ObeauHeHne
MPEUI0KEHUM.

4aCTu
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along. (4 6oxee IPOJIBUHYTHIC
texHosoruu (2, 3), KOTOpbIC
CMOTYT pa3opBaTh
KOHIICTIIIUIO (3)
YCTOMYUBOCTH K
CTOJIKHOBEHHSIM.
And then there's something | I  Taxke  mpucCyTCTBYeT | 3aMEHA YacTH PEUH.

called puzzle friendliness.
Even if you know a little bit
of the input, it doesn't mean
that you're going to get the
output.

TEPMHUH KaK JApYyXKeIroOHas
roJOBOJIOMKAa. TO 3HAYHT,
4TO0 pdaxke eciau BeI 3HaeTe
9acTh BBOJHBIX JAaHHBIX, BEI
HEC HOJ'IyLII/ITe BBIXOJIHBIC
JaHHBIC.

But the headers and the
Merkle trees use something
called SHA 256, which is a
standard which is literally
256 bits long. That's like (2)
zeros and ones for (2) 256
registries.

Ho 6utko#iH 1 x3mi-QyHKIMu
(1) McroNB3yIOT 3aroJIOBKH |
HepeBo Mepkiia, KOTOpbIE
WCIONB3YIT craHmapt SHA
256, KOTOPBIN MEET
OykBaJIbHO JUIMHY B 256
OutoB. D10 3HAuUT (2): Tam

yepenytorcs (1) equHUYKHA U

1. Hobasnenue.
2. 3amena qacTH
peun.

Hymn gouHou (2) B 256

CHUMBOJIOB.
This concept of it's really | Ouu npuaepkuBarores | 1. Omnyiienue.
keeping the security (1) by a | koruenuuu TOrO, yTO | 2. 3aMeHa  WICHOB
little bit of information in | coxpaHsroT BCIO TIaBHYIO | PEIIOKECHHUS.
something called a header (2, | uadopmaimio B 3aroyioBke | 3. 3ameHa THUIIA

3) and then pushing all the
meat (1) of the transaction
and data down.

OnoKueiina, KOTOPBIHN
Ha3bIBAETCS «IIAnKon» (2, 3),
a BCE TpaH3aKIMH, BCHO
TSOKETYI0 MHPOPMAIMIO OHH

CHHTAKCUYECKOMH CBSI3H.

CTaJKMBAlOT B  [IIyOWHY
OoKueiiHa.
So it's harder to find a block, | Yem  Goabme vy  Hac | IlepecranoBka.
the more miners there are. SO | maliHepoB, TeM  TpyaHEE
every block header needs to | maiitu 6mok. Kaxkmas rranka
have some what's called a | 6ioka, ona oOs3aHa HMMETH
difficulty target. YTO-TO, 4YTO  Ha3bIBACTCSA
«IED CIIOKHOCTH.
But there is another piece of | Ognako y Hac ecth eme u | 1. 3aMeHa  YJICHOB
it as well is that the hash | npyras cropona, m B Hell | mpemIOKEHHS.
function, if it's a good | roBoputcs TO, YTO XOpoimias | 2. 3ameHa yacTu
cryptographic secure hash | xsui-dyHKIMs,  TpPaBHIBHO | pPEYH.
function (1), is what's called | cnenannas xom-dpyakmug (1), | 3. JloGaBiieHue.
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collision resistant (1, 2),_so | ona ycToiiunBa K| 4. YneHenue
infeasible, in fact, 1 divided | cronknoBenusm (1,  2), | mpeaioKeHHIA.
by 10 to the 40th, that's a 1 | mosToMy  3TO  HACTOJBLKO
with 40 zeroes after it (4). It's | manoBeposTro (3). Ha camom
so _infeasible (2) to happen, | geme, 310 enunMIA, AEICHHAS
it's possible but infeasible to | mza 10 B 40 cTeneHu, TO €CTh,
happen (4). 0 CyrH, 510 emuauna ¢ 40
Hyismu nocae Hee (4). Takas
MaJIEHbKasi BEPOIATHOCTEL (2),
YTO 3TO HPOMU3OHMAET. ITO
BO3MOKHO B TEODHMM, HO
0YEHb MAJIOBEPOATHO (4).
So time stamps are not a | Bpemennbie OTMETKH, OHU HE | 1. Hobasnenue.
particularly important part of | oco6o BaYKHBI uis | 2. OObeauHEHME
Bitcoin. They (4) are | dyukimonana (1) OuTKo#HA, | MPEITOKCHHI.
timestamped (2, 3). xors, KoHeuno xe (1), | 3. 3amMeHa  YJIEHOB
OuTKOWH  (4)  WCHOJb3YeT | MPeAIoKEeHUSI.
BpEMEHHEIE OTMETKH (2, 3). 4, 3ameHa JacTH
peun.
But sometimes if somebody | Ho wmnorma ObiBaer Takoe, | 1. 3amMeHa THIA
puts something off and it's | yTo kKakme-TO JEeHCTBHS, OHM | CHHTAKCHYECKON CBSA3H.
off by a few minutes or even | mokaspIBalOT HenpaBUILHOE | 2. YieHeHHE
up to two hours (1, 2), there's | Bpemst B HECKOJILKO MHHYT, a | IPEII0KEHHIA.
a check in the technology (3) | nHorIa ¥ B HECKOJIBKO YacoB | 3. Omnyrenue.
in the scripting function if the | (1, 2). B Owutkoitne (4) | 4. JlobGaBneHHeE.
timestamp's off more than a | cymectByer CKPHIT,
couple hours (1). So literally, | koTopsrit MIPOBEPSIET
it's not that precise. PAaCXOXJICHUSI OTMETOK, €CIIH
OHM OTIMYAIOTCA  OOJIBLIE,
YeM Ha HECKOJBLKO 4acoB (1).
To ectb, B OyKBaIbHOM
CMBICIIE, DOTH BPEMEHHBIC
OTMETKHA, OHHM HE OYEHb
TOYHBIE.
Meaning (1, 2) it's gotten | Dto o3magaer (1, 2), uyto | 1. 3ameHa yacTu
more and more difficult, and | maiiaunr celiuac cTajl | pedu.
the result of the hash has to | namHoro-HamHoro Tpymsee, | 2. 3aMeHa  YJICHOB
have a bunch of leading zeros | u  pemieHne  XdUI-PYHKIUH | TPETIOKEHUS.
Q). JOJDKHO BKJIKOYAaTh B ceds
enre  Oolblliee  KOJHMYECTBO
Hynen (1).
There is (1) software_that | 3To 1) nporpamMmHoe | 1. 3ameHa 4acTH
helps (2), takes transactions, | odbecnieuenre Oynaer OpaTh | peyH.
puts them basically (2) into | 3T TpaH3akuuu, BeIMEIIATH | 2. OmnymeHue.
this binary tree called a|ux B OumnHapHoe apeBo, | 3. JloGasnenue.
Merkle tree, uses (1) hash | nazeiBaemoe JlepeBoM
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functions, and basically
skinnies it (1) all the way up
to the top.

Mepkna, u wucnonaszys (1)
XoHI-QyHKIMHM, OHO OyzAer
CKUMATh BCIO ITY
uHGbOPMALIHIO @0)] K
BEpXyIlKe, Il OHa Oyaer

xommupoBana (3).

She wants to encrypt it. She
encrypts it with Bob's public
key, sends it to him. He
decrypts it with his private
key.

Ona xouer 3ammdpoBaTh
coo0I1eHue. Omna ero
mmdpyer c ITOMOILBIO

nyonuuHoro kimoda  booba,
otnpasisier ero emy. 1M bo6

pacmiupoBBIBa€T  €ro ¢
IIOMOIIIBIO IIPpHUBATHOT'O
KJII0Ya.

3aMeHa 4acTH peyu.

To do a digital signature, you | s Toro uto0bl mOCTaBUTH | 1. JloGagienue.
need a private key and a | mudpoByro MHOANKCH, Ham | 2. [TepecranoBka.
message. And it's a function | Hy)keH NpHBATHBINA KIIOY |
of the message and the | cooOmenne. u MBI
private key (2). ucronb3yeM (1)  dysknuro

[PUBATHOTO KIKOYa U CaMOro

coobmienus (2).
Elliptic curve digital | Anmropurm nudposoit | 1. 3amMena 4acTu
signature algorithm, that's the | moanucu Ha >mIMNTHYECKOH | peun.
actual algorithm that Bitcoin | kpuBoit — 3T0 TOT ajaroput™m, | 2. 3amena
uses to take (1) the private | koTopsrit UCIIOJIB3YET | TPaMMATHYECKOTO
key (2). ourkoiH g cosmanus (1) | uyucna.

IPUBATHBIX KIrouei (2).
The key to random number | Kittou co3ganus paHaoMHBIX | 1. 3ameHa 4acTH
generation is (2) if you're | ykcen 3aKIOYaE€TCA B TOM | PEYH.
generating any length that it | (2), uto ecnmu y Bac ecrts | 2. JloGagieHue.
truly is not clumpier (1), that | mo6oe KkosmmduecTBO umcen, | 3. Onymienue.
there's let's say (3, 5) it's | uro6sl oOHM MuHHMaIbHOE | 4. 3aMeHa  WICHOB
what maximum entropy (4, | KOJIU4eCTBO pa3 MOBTOPSUIUCH | MIPEITIOKEHHUS.
5), and that you really don't | (1), ¥ 4TOOBI OAMHAKOBBIX | 5. Unenenue
have any clumps (1). If it (1) | uucen Ob1I0 MeHbIie (2). DTO | MPeLIOKEHHIA.

all clumps in one area, then
that's not great randomness.

Ha3bIBAIOT  «MaKCHMaJlbHasl
suTponus (4, 5), u BaxHo (2),
9T00bl OJMHAKOBBIX HYHCEI
ObLIO KaK MOKHO MEHbIIIE
(1). Ecmu B  Kako#-TO
auHeiike uudp (1) oueHs
MHOTO OJIMHAKOBBIX U, TO
3TO  HE OYEHb XOpOIlas
CIIy4aiiHOCTb.
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He literally hashed it twice

OH HUCHOAB3YET IYOJIUYHBIN

(2), once (2) with this hash

kmod (1) wu, OykBambHO,

function called SHA256 (3),
another hash function (3, 4,

X3UMpyeT ero 2 pasza (2).

IlepBLint pa3 (2) OH

5), then concatenates, and

xommpyercs (3), HCIOJB3Ve

puts a little check sum at the

by SHA256, u iotom

end , and then uses

HUCIIOJB3YETCA Jpyrasd XdIi-

something called a base 58 to

dyvakuug (3, 4. 5). Dmu

make it (2) even shorter (4).

dvakumu (1) o0beIUHSAIOTCS,

5! jlasee Ha KOHIIE
100aBIISIOTCA erre
JOITOJIHUTCJIbHBIC CHUMBOJIBI

(4), 4TOOBI BCE YCIOXKHHUTDH
(1), m nmanee wucnoab3yeTcs
«base 58», 4TO0OBI pe3ynbTar

(2) cokparuts (4).

1. JloGaBnenue.

2. 3ameHa 4acTH
peun.

3. YjieneHue
MPEI0KEHUM.

4, 3amMeHa  4JIEHOB
MPEIIOKEHUSI.

5. 3ameHa THIIA

CUHTAKCHUYECKON CBA3H.

Time-stamped (1) append- | Heynansembie  3ammcu ¢ | 1. 3amena 4acTH
only logs are essentially a | BpemennbiMu oTmerkamu (1) | peuw.
record of transactions or a|— 2To 3ammcH, KOTOpBIE | 2. 3aMeHa  YWICHOB
block as blockchain uses it | Giokueiin Ha ce0sl | MpeAIoKEeHUS.
with a time (2, 3). And that | 3anuceiBaet (2). Onu | 3. Ynenenue
can't be changed in the | comepxar B cebe | MpemIoKCHHIA.
futureu (4). UHPOPMAIIUIO o | 4. OOberHeHE
TPaH3aKIMIX, a TaKkKe, BO | MPEIIOKCHHUIA.
CKOJIbKO OHH TIPOU3OIILIH, B
Kakoe BpeMs(3), U UX HeJb3d
YIAIUTh ¥ U3MEHUTHh B
oynymiem (4).
There are issues with micro | Ecte npobiema ¢ wmukpo | 1. I'pammartnyeckas
payments and how they’re | miarexxamMmd ¥ TO, Kak OHHM | 3aMEHA YHCJIA.
inconsistently confirmed. IUIOXO BIIUSIIOT HA CUCTEMY. 2. 3aMeHa  WICHOB
HPEITI0KCHUS.
So the question is about | To ects Bompoc cBomutcs k | 1. 3aMeHa  WICHOB
possible solutions to address | Tomy, kak mMbl MoxkeM (1)(2) | mpeaaoKeHwUs.
performance and scalability. | yay4muTs 2. 3amMeHa THIIA
POU3BOAUTEILHOCTD U | CHHTaKCHYECKOMU CBSI3H.
MacITabupyeMocThb
OnmokuyeitHa.

But very few people are

actually going to investigate
it enough to be assured

Ho s comuesarocs (1) To, 4TO
OYCHb MHOTO JIOJIEH Ty/a
sanum (1) w  Havamm

there's not a bug or an error

OpOBCPATE €ro Ha KaKHe-

.

HUOYOL OIIMOKW WM 0arru
(2), Ha TO, YTO WX TaM HeET

1. JoGaBnenue.
2. 3aMeHa  4IECHOB
MPEIOKEHUSI.
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).

Account ledgers have to have | B peectpe akkayHToB HyxHa | 1. 3amMeHa  WICHOB

some way (1) to record the | texnomorus (1), KkoTOpas | NPEATIOKCHUSI.

change in accounts (2). Oymer  3amuchiBaTh  Bce | 2. 3amMeHa TUIIA
U3MECHEHHUSI B OaJlaHCe | CHHTaKCHYECKOM CBSI3H.
AKKayHTOB (2).

So it's natural to add privacy | CooTBeTCTBEHHO, ato | 1. JloGagiieHue.

(3) on top of Bitcoin (2) in | ecrecTBeHHO, 910 | 2. OnyieHue.

your fork rather than write it | paspaboTunku  wcmons3yioT | 3. 3aMeHa  WICHOB

from scratch. yxke rotoBblit kon (1) W | mpemoXeHus.
IPOCTO  MEHSIOT _ KaKHe-TO

netanu (3) B mporecce xap-

¢dbopka, BMECTO TOTO, YTOOBI C
HYJIS MACATh CBOM
COOCTBEHHBINA KOI.

Proof-of-work is also has a | Koncencyc proof-of-work | 3amena wactu peun.
bunch of energy | morpebiseT OdYEeHb MHOTO

consumption. SHEPTHUH.

In Bitcoin, it's every 10 | B OutkoiiHe 3T0, Hampumep, | 1. JlobGaBneHHeE.

minutes, and you're not really
sure until 3, 4, 5, some would
say 6 blocks to an hour (2) go

by.

BpeMs Oioka 10 MUHYT, U BBI
HUKOTJAa HE MOXKeETe ObITh

YBEPEHBI, YTO TPaH3aKIIUI
neiicteutensHo mporwia (1),
MOKa HE MPOUIET XOTsA Obl
3,4, MOXKET ObITh, 5 OJIOKOB.

2. Onymienwue.

The bigger blocks you have,
only the miners that can

Yem Oomblie y Hac pasmep
OJIOKOB, TEM MEHbIIIE y Hac

3ameHa THIIA
CUHTAKCUYECKOU CBSI3U.

handle the enormous blocks | maiinepos, KOTOPbIE
will be able to stay in | obmagaror o6opyaoBaHuEM,
business. YTOOBI 9TH OJI0KH
00pabaThIBaTh.
And in sort of unintuitive | I dyem jonbmie  Ouokw | 1. Onymenue.
ways, if that happens (1), you | moxoast 10 MaitHepoB 1o | 2. JloGagiieHue.
get more accidental forks to | cetu (2), Tem Oomblue y Hac
the blockchain. BEPOSATHOCTH CO311aTh
CIIy4alHbII u
He3arIaHuPOBaHHBIN (DOPK.
So the side chains are not | Mrak, caiigueiinbl, oHu 10 | JloOaBiieHue.
recorded gross on the main | Gonbeit Mepe HE
chain. 3aIIMCBIBAIOTCS, HX
TPaH3aKIMH HE
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3aMUCBHLIBAIOTCS HAa OCHOBHOM
LICTIH.

Proof-of-work is one of the | Ha camom mene (1), proof-of- | 1. JlobGaBncHHeE.

issues (2) about scalability. work cuibHO Topmo3uT (2) | 2. 3amena 4acTH
MacHITaOUPyEMOCTh CETH. peun.

Blockchain applications | biok4eiHbI MOJy4alOT CBOKO | 3amMeHa THTIA

derive part of their value

OCHOBHYIO IICHHOCTH KaK pa3s

from participation of multiple

Hn3-3a TOI'0, YTO Y HHUX €CTb

parties on the network as

MHOXECTBO YYaCTHUKOB

well, that multiple people are

CETH, KOTOPBIE PabOTAIOT HaJ

CUHTAKCUYECKOM! CBA3U.

involved. IO IEPIKKOM ux
IPOrPaMMHOTO KOJIa.
And the input inside of | Otu BBOJIHBIC nannbie | 1. Onymienue.
Bitcoin (1) is an ID of a | sBasroTcs He YeM HMHBIM, Kak | 2. JoGasnenue.
previous output. xemmpoBanueiM - (2)  ID
OpEeIbIYIINEN TPaH3aKIUK, TO
€CTh (2) TPEIBLIYIUX
BBIXOJHBIX JAHHBIX.
So not only is Bitcoin a series | Takum  o0Opazom, y Hac | /loGaBieHue.
of blocks of information — | momyuaercs, uro (1) OuTKO¥H
each block that has 1,000 to | ne  mpocro  cepus  u3
2,000 individual transactions | nadopmManuu W3 pasIUuYHBIX
— but in a sense, there's a | 6IokOB, B  KaXIOM H3
separate chain that's going | KOTopsIX €cTh  IPUMEPHO
on. 1000-2000 TpaH3akmuii, HO
TAKKE Y HAC TaM €CTh emié u
OTIebHAsT IeMb, KOTOpas
HaXOJMTCS B OJIOKUEHHE.
And so inputs always have to | [Tostomy BxoaHbie naHHbIEe | OOBEIUHEHHE
equal outputs. When a | Bcerma IO/DKHBI ObITh PABHBI | IPEIIOMKEHUIA.
transaction is validated. BBIXOJAHBIM JaHHBIM, KOI'Ja
TpaH3aKIHsl BATUIUPYETCS.
You can add 100 bytes of | Mosxho go6asuts 100 3ameHa YJICHOB
arbitrary data in a Coinbase. 0alTOB MPOU3BOIHBIX NPENIIOKEHUS.
na"HbIx B Coinbase
TPaH3aKIHIO.
So it all rolls into a database | Mtak, sTo0 Bce momamaer B | 3aMeHa THIIA

called the unspent transaction

TaKyro 68.3y JaHHbIX, KOTOPAA
Ha3bIBACTCA

CHUHTAKCHUYE€CKOMN CBS3H.
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output. HEU3PACXOJOBAHHBIE

BBLIXO/IHBIE JAHHbBIE

TPaH3aKI[HH.
The 54 million all reside ina | Otu 54 MUJUTHOHA | 1. JloGaBneHue.
database within the Bitcoin | Tpan3akuui, OHH BCce | 2. 3amMeHa TUIIA
software called (2) the | xpausTcs B CHENMANbHON | CHHTAKCHYECKOMN CBSI3H.
unspent transaction output, | Tabnuie (1), B crenuansHOM | 3. [TepecranoBka.
UTXO (3). base JIAHHBIX, KOoTopas

naspiBaercs (2) UTXO wiam

BBLIXOJIHBIE JIAHHBIE

HEU3PACX0J0BAHHBIX

Tpan3akimii (3).
There's several hundred, but | B Giiokueiine ects Ooiiee cra, | 3aMeHa THUIIA

not several thousand, little
operations and codes that you
can use in the Bitcoin script.

HO MEHEE TBICAYU Pa3TUYHBIX
orepanuid, KOTOPBIE BBI
MOKETE MCIOJIL30BaTh B KOJIE
OJOKYEHHa, JUISI TOrO YTOOBI
3alYCTUTE KaKOM-TO CKPHIIT.

CUHTAKCHUYECKOM CBA3U.

So it's either to a hash of a | To  ects  OGoabimmHcTBO | Jl0oGaBiecHue.
Bitcoin address, a hash of a | ckpuntoB, oHM WayT Ha XdII
conditional script, and a little | Gutkoiin-agpeca i Ha X311
less than 1% now Qo tO | KOHAUIIHOHAILHOTO
multiple signatures. cKkpurita, ¥ 4yTth MeHee 1%
UIYyT Cpa3y Ha HECKOJIBKO
IO IITUCEN.
It's taking a lot of data and | B atom mporecce mMbl Gepém | JloOaBieHHe.
shrinking it down, | MHOTO JaHHBIX ¥ YMCHBIIIACM
compressing it, shrinking it, | ux, ckuMaeMm, yMEHBIIAEM,
to maybe a series of numbers. | uHorqa nmaxke B UEMOYKY
uudp.
They use the hash function to | Xom-dyHkiuu 1. 3amMeHa 4acTU
compress (1) a bunch of data, | ucronp3yroTCst LI CHKATHSL | PEYH.
what | call the Merkle Tree, | (1) kyuu naHHBIX, S Ha3bIBAKO | 2. JlobaBieHwHe.
but it's taking 1,500 or 2,000 | aTo apeBo Mepkia, HO TO,
transactions and squeezing it | uro omna nemaer — (2) oHa
into one hash. oeper 1500 wmm 2000
TpaH3aKIMi U CKUMACT UX B
OJTMH €TMHBIH XOIII.
And it's just, you put any text | Ber mpocto Moxere BctaBuTh | OmyIieHue.

in, you put a password in,
and it turns it into a
blockchain address.

KaKON-TO TEKCT, BCTaBUTh
napoib, W OH  cpasy
MPEeBpaTUT €ro B OUTKOMH-
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ajpec.

So if you're an internet
service provider, or if you're
China, you can actually fork
Bitcoin with zero mining
power by just controlling the
network.

To ectb, €ciii BBl UHTEPHET-
npoBaiiaep, 1o, JOMyCTUM,
Kwuraii, BB MOXeTe POPKHYTH
OUTKOMH ¢ HYJIEBOU
MaWHWHTOBO# MOIIBIO,
IIPOCTO BIIAJES CAMOU CETHIO.

Onyuenue.
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[MPUJIOXEHUE 2

Amnanus nepeBona cratbu Catomn Hakamoro «butkoitn: cucrema nudpoBoi

nupuHroBOoM HanmaHocTh» («Bitcoin: A Peer-to-Peer Electronic Cash System»)

Tabnuua 2 — butkoiiH: cucrema HMPPOBON MUPUHTOBON HATMYHOCTH

Opurunan [IepeBon I'pammarnueckas
Tpanchopmanus
The network timestamps (2) | Cets  craBur  metku  (2) | 1. 3aMeHa  YJICHOB
transactions by hashing them | Bpemenn Ha  TpaH3aKIUH, | TPEITIOKEHUSL.
into an ongoing chain (1) of | coenuusaa ux B 1enouky (1) | 2. 3amMeHa  YacTu
hash-based (2) proof-of- | moka3zaTenbCTB MPOJCTIAHHON | pedn.
work (3), forming a record | paboTsr Ha ocHOBe | 3. Unenenne
that cannot be changed (1) | xsmmpoBaHus (2, 3). | npeayoxKeHus.
without redoing the proof- | ChopmupoBanmbie TaKUM
of-work (1). o0pazom 3alucu
HEBO3MOXHO W3MeHuTh (1),
HC BBIMOJIHUB 3aHOBO BCErO
o6bvema Beruucienui (1).
As long as a majority of | lo Tex mop moka Oojbimas | 3amMeHa YJICHOB
CPU power is controlled by | gvacts BBIYHMCIUTEIBHBIX | TPEIIOKEHHUS.
nodes that are not | MOIIHOCTEN KOHTPOJIHUPYETCS
cooperating to attack the | y3mamu, He 0ObeIMHEHHBIMU
network, they'll generate the | ¢ rienbi0 arakoBaTh CETh, OHU
longest chain and outpace | 6yayr reHepupoBaTh CamMyro
attackers. JUTMHHYIO ICTIOYKY,
orepexas JTFOOBIX
3JI0YMBIIIUICHHUKOB.
The network itself (1) | YcrpoiictBo camoii cetn (1) | 1. 3amMeHa  4actu
requires minimal structure | ouenp  mpoctoe (2.  3): | peun.
(2, 3). Messages are | cooOmieHus: pacchliaiorcs Ha | 2. 3aMeHa  4JIEHOB
broadcast on a best effort | ocHoBe NPUHIIAIA | IPEIUIOKCHHUS.
basis, and nodes can leave | «<HauMeHbIIUX 3aTpat», a | 3. O0beauHeHne
and rejoin the network (1) at | y37bI MOT'YT OKHIATh CETh ¥ | MPEATI0KEHHIA.
will, accepting the longest | cHoBa mojakIrOYaThCs K HE#
proof-of-work chain as proof | (1) B m060if  MOMEHT,
of what happened while they | npuaumas camyro UIMHHYIO
were gone (2). BEPCHIO LIENIOYKH U1
BOCCTAHOBJICHHS
HPOMYIIEHHOU HUCTOPUH

71




Tpau3akimii (2).

Each timestamp includes the
previous timestamp in its
hash (1), forming a chain,

Kaxnplii X311 BKIIIOUAET B

cebs TMpempIAYIIYI0O METKY:
TaK BBICTpAUBACTCA IICIIb, I'’IC

with gach additional

O4YCpEAHOC 3BCHO YKPEIIACT

timestamp reinforcing the

Bce npeapiavimme (2, 3).

ones bhefore it (2, 3).

1. Onyienue.

2. 3aMeHa 4YJIECHOB
MIPEIOKEHUSI.
3. 3amMena THUIIA

CUHTAKCUYECKOM! CBA3U.

To implement a distributed
timestamp server on a peer-
to-peer basis, we will need to
use a proof- of-work system
similar to Adam Back's
Hashcash, rather  than
newspaper or Usenet posts.

UtoOb1 peanu3oBarth
pacnpeneneHHbII
OJIHOPAHTOBBIA CEPBEP METOK
BPEMEHH, MBIl HCIOJIb3yEM
cXeMy «J10Ka3aTeabCTBa
paboThD», MOI0OHYIO CUCTEME
Hashcash Anama beka.

Onyuienue.

For our timestamp network,

B  HamieM cepBepe  METOK

we implement the proof-of-

BpEMCHH TIOHMCK 3HA4YCHUA C

work by incrementing a

HY)>XHBIM X3IIEM ITPOUCXOIUT

nonce in the block (2) until a

OyreM 1iepebopa  3HAYECHUSA

value is found that gives the

UTEPUPYEMOIO MOJISA-T100aBKH

block's hash the required

(nonce) B Osioke gaHHBIX (2).

zero bits (1).

1. OnyuieHue.
2. 3aMeHa 4JIEHOB
IPEIOKEHUS.

As later blocks (1, 3) are
chained after it (2), the work

to change the block (4)
would include (5) redoing all
the blocks after it (2).

U ecau oH (1, 3) He gBIsIeTCS
MOCJIeTHUM B Ienovke (2),
3Ta paboTa BKJIKYACT B ceOs
(5) u mepeBbIUKCIIEHUE BCEX
OJOKOB, CIEAVIOIIHMX 3a HUM

2.

1. 3ameHa
peun.

2. 3ameHa
PEIOKEHUS.
3. 3ameHa
rPaMMaTHYECKOTO
qycia.

4, Onymienue.
5. 3ameHa
rPaMMaTHYECKOTO
BPEMCHH.

qaCcTHu

YJICHOB

If the majority (1) were | Eciu ronocom cumraercs | 1. Onymenue.
based on one-IP-address- | omun IP-agpec, To Takyio | 2. 3aMeHa  4JIEHOB
one-vote, it (3) could be | cxemy (3) MOYKHO | TIPEIJIOKEHUSI.
subverted by anyone able to | ckomopoMeHTHpOBaTL, eciu | 3. 3ameHa YacTH
allocate many IPs (2). KOHTPOJINPOBATh ___OOJBIION | peyH.

JMana3oH aapecos (2).
Once the latest transaction in | Kak  tonpko  mocnemuss | 1. 3ameHa
a coin is buried wunder | TpaHzakmus B MOHETe- | TPAMMATHYECKOTO
enough blocks (1), the spent | niemoyke oOKakeTCs BHYTPH | YMCIIA.
transactions before it can be | nocrarouno craporo 0j0ka | 2. 3ameHa YacTu

discarded to save (2) disk

(1), BCe mpeaIecTBYOIIHUE i
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Space. TPaH3aKIHMH B IICOYKE MOTYT | pCUH.

ObITh  yJaJICHBI B IIEIAX

OYHMCTKH  (2)  JAMCKOBOTO

POCTPaHCTBA.
A user only needs_(1, 2) to | [Tonp3oBaTenio Heodxoaqumo | 1. 3aMeHa YJICHOB
keep a copy of the block | (1, 2) umpe  XpaHUTh | MPEATOKCHHUSL.
headers of the longest proof- | 3aronoBku 070K0B  camoii | 2. 3aMeHa  4acTu
of-work chain, which he can | gnuHHO# 1IENMOYKH, KOTOPYIO | pedn.

get by querying network

OH IIOJYYHJI OT APYIUX Y3JIOB

nodes (1) until  he's
convinced he has the longest
chain (3), and obtain the
Merkle branch linking the
transaction to the block it's
timestamped in (3).

(1), m 3ampammBath XdII-
MOJ/IEPEBO I HEOOXO0TUMOM
TPaH3aKIIHH.

3. Onyienue.

He can’t check the
transaction for himself, but
by linking it to a place in the
chain (2), he can see that a
network node has accepted

OH HEe MOXEeT IpPOBEPUTh
KOPPEKTHOCTb (1)
TPaH3aKIUU CaMOCTOSTEIBHO,
HO I0JIYYUB CCBUIKY Ha OJIOK,
B_KOTOPOM OHAa HaXOJHUTCS

it, and blocks added after it
further confirm the network
has accepted it (2, 3).

(2), oH MOXeT yOeauThCs B
TOM, YTO D3TOT OJOK U BCE
HOCJIEAYIOIIUE TPUHATHL U
ITOITBEPIKJICHBI CEThIO (2).

1. Hobasnenue.
2. 3aMeHa 4JIEHOB
IPEIOKEHUS.

3. Onymenwue.

One strategy to protect
against (1) this would be to
accept (1) alerts from

network nodes when they
detect an invalid block,
prompting the user's
software to download the
full block (4) and alerted

OnHoit u3 cTpaTerui
npoTUBOJICHCTBUA (1) ATOMY
MOKeT ObITb pacchuika (1)
CUTHAJIOB TPEBOTH oT
OOBIYHBIX TMHPOB, KOTOPHIE
MOJIYYalOT «IOXKHBI» OJIOK
(2). Takoii curnan (3) Oymer
3aCTaBIsATh IPOrpaMMmy-

transactions to confirm the

KJIHMCHT 3arpyxartb 010K

inconsistency (4, 5).

[IOJIHOCTBIO 4), 4TOOBI
CaMOCTOATEIBHO

INOATBCPKAATD
HCKOPPECKTHOCTb AAHHBIX (4,

5).

1. 3ameHa JacTu
peun.

2. UneHenue
IPEIOKEHUS.

3. JloGaBiieHue.

4, 3aMeHa  YJIEHOB
IPEIOKEHUS.

5. 3ameHa THIIA

CHHTaKCUYECKOMH CBS3H.
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[MPUJIOXEHMUE 3

Ananuz nepeBoaa kuuru AHToHomysnoca Auapeaca M. «OcBaniBaem OUTKOIH.

[MporpammupoBanue GiokueitHa» («Mastering the Bitcoin. Programming the

Open Blockchain»)

Tabnuna 3 — OcBanBaem 6uTKOIMH. [IporpamMmmupoBanue 6i10KkueliHa

Opurunan

ITepeBox

I'pammaTrueckue
Tpanchopmanuu

Until the moment this

J1o TOro MOMEHTA, KOrga dTOT

address is referenced (1) as

anpec omnpenengercs (1) kax

the recipient of value in a
transaction posted on the
bitcoin ledger, the bitcoin
address (2) is simply part of
the vast number of possible
addresses that are valid in

bitcoin (1).

TOJTy4aTeIb JIEHEKHBIX
€IUHHI] B pe3yabTare
TpaH3aKIuH,

3a()MKCUPOBAHHBIX B peecTpe
outkoiiHa, oH (2) sBiIgeTcs
MPOCTO YacThI) OTPOMHOTO
Ha0opa BO3MOYKHBIX QJIPECOB,
JOIYCTUMBIX B OWUTKOWH-

cucreme (1).

1. 3amMmeHa THIIA
CHUHTAKCHUYECKOU CBS3H.
2. 3ameHa 4acTH peuw.

Unlike a QR code that
simply contains (1, 2) a

B ormuumm ot QR-kona,
conepxkaniero tospko (1, 2)

destination bitcoin address,
a payment request is a QR-
encoded URL that contains
a destination address, a
payment amount, and a
generic description.

OUTKOMH-aZpec MoJIydaTeis,
IJIaTEKHOE TpeboBaHUE
npejacraBisger coboir  QR-
3aKOJUPOBAHHBIN URL,
KOTOPBIA  COJIEPKUT  ajapec
NOJIy4arTess, CyMMYy IUIaTexa
u o0111ee onMcaHue.

1. 3ameHna
NIPEIOKEHUSI.
2. 3amMeHa 4acTH peyw.

YJICHOB

If the wallet application
does not maintain a copy of
unspent transaction outputs,
it can query the bitcoin

network to retrieve this
information wusing (1) a

variety of APIs available by
different providers (2) or by
asking a full-node using an

Ecnu npuitoskeHue Korenbka
HE o0ecreunBaeT XpaHEHUS
KONIMI  HEU3PacXoJI0OBaHHBIX
BBIXO/IHBIX JAHHBIX
TPaH3aKIHUH, TO OHO MOXET
o0paTHTBbCSI C 3alpocoM K
OMTKOMH-CETH, YTOOBI
HOJIYYHUTh 3Ty HH(OPMAIUIO
c¢_nomouieo (1) MHOXECTBa

1. 3aMeHa 4yacTH peyu.
2. 3ameHa YJIEHOB
MPeIOKEHUSI.
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application  programming
interface (API) call.

pa3sHo0Opa3HbIX MPUKIAIHBIX
porpaMm unrepdeiicon
(API), IIPEIOCTABISIEMBIX
pPa3IMYHBIMU _IIPOBalIEpaMHU

(2), wmm oOpaTHBHIMCH K
HIOJIHOLICHHOMY Y3J1y CETH C
noMoumpo  BbzoBa  API-
uHTEpdeiica.
This URL will return all the | Yka3zanusiit URL | 3amena gactu peyn.
unspent transaction outputs | Bo3Bparaer BCE
for an address, giving any | Heu3pacxoJ0BaHHBIC
application the information | BerxoaHbIe JTAHHBIC
it needs to construct | TpaH3akiMu I HEKOTOPOTO
transaction inputs  for | ampeca, peA0CTaBIISS
spending. TH000MY TIPHJIOKCHUTO

nHpopmalno, He0OX0UMYIO
pIJb;L d)ODMI/IDOBaHI/ISI BXOIHBIX

JAaHHBIX Tp AaH3aKIIuu,
pacxoayronien JNIEHE)KHEIE
cpencTna.

This dataset is dozens of
gigabytes in size and is
downloaded incrementally
over several days or weeks,
depending on the speed of

DTOT HAa0Op NaHHBIX HUMEET
pasmep B JIECATKH
rurabanToB, MOATOMY
3arpy’kaercss TOCTEIICHHO B
TEUEHHE HECKOJBKUX JIHEH

3aMeHa YacTH PeyH.

your CPU and internet | mmu  pmaxke  Hemenb, B
connection. 3aBUCHMOCTH OT PECypCOB
BAIllCTO0  KOMIIBIOTEPA |
IPOIYCKHOM  CIOCOOHOCTH
MHTEPHET - COEMHCHHUS.
Tags are used by the | Toru UCTIOJIB3YIOTCS | 3aMEHA YacTH PEYH.
developers to mark specific | paspaboTunkamu Ui
releases of the code by | o6o3nauenus KaXJI0TO
version number. penusa  KoJa  HOMEpPOM
BEPCHH.

The most important of these | CampiM  BakubiM B 3TOM | 1. 3ameHa TUTIA
is the configure script that | Habope sBisieTcss  CKPHIIT | CHHTAKCHYECKOM CBSI3H.
offers (1, 2) a number of | configure, [peIararommi | 2. 3amMeHa YyacTH peuH.
different options to | pasHOOOpa3Hble  BapHaHTHI

customize (2) the build | gz HacTpoiiku (2) mpoiecca

process. KOMITHJISAIIUH U COOPKH.

If there are any missing | Eciu kakue-nnoo | 1. 3amena YJICHOB
libraries or errors (1), the | OuGnnMOTEKM HE HAWICHBI WK | MPEIIIOKCHUS.

configure command will | oOHapykeHBI Kakue-mnbo | 2. 3amena THUTIA
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terminate with an error
instead of (2) creating the
build scripts (1).

npobuemsl (1), To KoMaHma
configure  3aBepmuTca €
omuOKko M_(2) He co3mact
ckpunToB cobopku (1).

CUHTAKCUYECKOM CBA3U.

Once you’ve edited the | [Tocie pPEIAKTUPOBAHHUS
configuration file and set the | daiiia  koudwuryparmum ~ u
options (1) that (2) best | ycranoBku 3HAYCHUU
represent (1) your needs, | mapameTpoB (1), (2)
you can test (1) bitcoind | Hammyummm obpazom
with this configuration. COOTBETCTBYIOIINX (1)

Ballinum Tpe60BaHI/I5[M, MOXHO

[IPOBEPHUTH (1)

¢yHkunoHupoBanue bitcoind
C 3aJlaHHON KOH(UTyparuei.

1. 3amena
MIPEITIOKEHUSI.
2. 3amena

YJICHOB

THUIIa

CUHTAKCHUYECKUX CBSI3EN.

You can hit Ctrl-C to

interrupt the process once

you are satisfied (1) that it is
loading the correct settings

Yr0o0BI IpepBaTh
BBITIOJIHEHHUE AKTHUBHOTO
Iporecca, MOXKHO  HaKaTh
KOMOMWHAIIHIO KJIABHIII

and running as you expect

CTRL+C (1), ecmu BBl

2.

yOEIUINCEL B IPABHILHOCTH
3HAYEHU BCEX MApAMETPOB U
IporpaMma padoTaeT Tak, KaK
IIpeanoaaranock (2).

1. ITepecTanoBKa.
2. 3ameHa YJIEHOB
MpeI0KEHUSI.

The command line allows us
Q) to experiment
interactively (2) with the
capabilities that are also

Komannnas CTpOKa
[I03BOJISET

OKCIIEPUMEHTUPOBATH B
UHTEpPAKTUBHOM pexume (2)

available (3)
programmatically via the
API.

c (GYHKITMOHATBHBIMHU
BO3MOYKHOCTSIMH,

JOCTYIHBIMU (3) B TOM 4YHCIIE
u yepe3 MPUKIIATHOM
porpaMMHBIN  UHTEpdEic

(API).

1. Onymienue.

2. 3amMeHa 4acTH peyw.

3. 3amena

THIIA

CHHTAKCUYECKOH CBSI3H.

The data is returned in
JavaScript Object Notation
(JSON), a format that can
easily be «consumed» by all
programming languages but
is also quite human-
readable.

JlaHHBIC ~ BO3BpAIAIOTCS B
dopmare JavaScript Object
Notation (JSON), KoTOpBIii
6e3 3aTpyAHEHHH
oOpabaTsiBaeTcs
NPaKTHYECKHA BCEMH SI3BIKaMU
POrpaMMHUPOBAHHSA, K _TOMY
XKe _ BNOJHE yno6eH s
YTEHHS YEITOBEKOM.

3ameHa

THUIIA

CHHTaKCUYECKOMH CBS3H.

When we used the bitcoin-
cli command to get (1) help

Korma MBI ucmomb3yem
KomaHay  bitcoin-cli  mus

1. 3aMeHa 4yacTH pEYH.

2. 3ameHa

YJICHOB
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on a command, it showed us | BeiBojia (1)  cnpaBOYHOI | PEAIOKECHUS.
an _example of using curl | uapopmanu o Kakoi-160
(2), the versatile command- | komaHae, TO BBIBOJMUTCA U
line HTTP client to | opumep npumenenus curl (2),
construct (1) one of these | yauBepcanbHOTO HTTP-
JSON-RPC calls. KIUMEHTa I8 KOMAaHJHOM
CTpOKH, s (HOPMUPOBAHHUS
(1) omHOro w3 BapUAHTOB
Bb13oBa JSON-RPC.
The digital keys in a user’s | Lludgpossie KJTIOYH B | 3ameHa THIIA
wallet are  completely | komrenbke MOJIH30BATENS | CHHTAKCHUECKOM CBSI3H.
independent of the bitcoin | aGcomoTHO HE3aBUCHMBI OT
protocol and can be | mpoTokona OuTKOITHa,
generated and managed by | mosromy MOTYT
the user’s wallet software | renepupoBaThcs u

without reference to the
blockchain or access to the
internet.

YIIPaBJIATECA TPOTrpaMMHBIM
obecreyeHneM
MOJIL30BATEIHCKOTO
Kouenbka 0e3 oOpalieHuil K
CTPYKTYpE JTAHHBIX
OnokyeitHa U 6e3 JmocTyna K
Nurtepnery.

These digital keys are very
rarely seen by the users of
bitcoin.

[Tone3oBaTenu OUTKOMH-
CHUCTEMBbl  KpaiHE  pEelKo
BHUJIAT 3TH U (PPOBBIE KITIOYH.

3amMmeHa YJICHOB
MIPETIOKEHUSI.

For the most part, they are
stored inside the wallet file
and managed by the bitcoin

B 0CHOBHOM KJIIOYH XpaHSTCS
B (ailme  komenpka U
YIPABJISIOTCS. TIPOTPAMMHBIM

3aMeHa 4acTH peyH.

wallet software. obecrieueHrEM OUTKOMH-
KOIIIEITbKA.
There is a mathematical | Mexny OTKPBITBIM U | 3aMeHa YacTH PEYH.
relationship  between the | cexperHbiM KJIFOYaMU
public and the private key | cymiectByeT MaTeMaTudeckas
that allows the private key | 3aBucumocTs, KOTOpast
to be used to generate | mo3Bosser IPUMEHSTD
signatures on messages. CEKpPETHBIN K04 s

TCHepalMyd  TOAMHUCEH K
COOOIIEHUSM.

From the private key (4), we

Metoanka YMHOXKEHMS Ha

use elliptic curve

SJIMIITHYECCKUX KPUBBIX (MJIH

multiplication (1), a one-
way cryptographic function,
to generate (3) a public key
(K).

YMHOKEHHS TOYEK Ha
DJUIMOTHYECKUX KPHUBBIX) (2),
OIHOCTOPOHHSIS
KpunTorpadguyeckas

1. 3amMeHa YJICHOB
MPeIOKEHUSI.

2. JloGaBeHue.

3. 3aMeHa 4yacTH pevu.
4. IlepecranoBKa.
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dbyHkims, ucnonb3yercs (1)
JUTSE reHepalnm (3)
otkpeiToro kimova (K) mno
CEKPETHOMY KIt0uy (4).

A private key can be applied | Cekpernbiii  karou  MoxHo | 1. 3amena YJICHOB
(1) to the digital fingerprint | npumennutsh (1) K 1MOPOBBIM | MPEATIOKECHUSI.
of a transaction to produce | orneuaTkaM TpaH3aKIMU s | 2. 3amMeHa 4acTu pevu.
(2) a numerical signature. noaydenus (2) moamucH B

YHUCIIOBOM popme.
Elliptic curve cryptography | Kpunrorpadust c | 3amena TUTA
is a type of asymmetric or | ucronbp30BaHHEM CHHTaKCHYECKOH CBSI3H.

public key cryptography
based on the discrete
logarithm  problem  as
expressed by addition and
multiplication on the points
of an elliptic curve.

IIMNTUYECKUX KPUBBIX —
0COOBIN TUIT aCHMMETPUYHOM
KpunTorpaduu 1581071
Kpunrorpaguu ¢ OTKPBITHIM
KII0YOM, OCHOBAaHHBIM Ha
3a1a4ye JMCKPETHOTO
JorapuMHUpoBaHUs,
KOTOPYIO MOKHO OINHKCATh KaK
CIOXEHHE U  YMHOXXEHHE
TOYEK Ha DIUIMITHYECKON
KPHUBOM.

To visualize multiplication
of a point with an integer,
we will use the simpler

Jlnsa HarJIAIHOTO
TE€OMETPUUECKOTO
[IPEJICTABJIEHUS oneparun

elliptic curve (3) over real
numbers — remember, the

math is the same (3).

YMHOKEHHSI TOYKH Ha I[eJI0€
YUCIIO BOCITOJIB3YEMCS
YIPOIICHHON DJIJIMNTHYCCKOM
kpuBoii (3) Ham moseM
JNEHCTBUTEIBLHBIX qucer,
[IOCKOJIBKY paHee YVIKE
OTMEYANIOCh,  4T0 (2) Juis
TaKMX KPUBBIX
MAaTEMaTUYECKHE METOIBI
OCTaIOTCA HEM3MeHHBIMU (3).

1. 3amMeHa 4acTH peyw.

2. 3amena

THIIA

CHHTAKCUYECKOH CBSI3H.

3. 3amena
PEIOKEHUS.

YJICHOB

Bitcoin addresses are almost
always encoded as
«Base58Check», which uses
58 characters (a Base58
number system) and a
checksum to help human
readability, avoid
ambiguity, and  protect

butkonH-anpeca [IOYTH
BCErJa KOJIUPYIOTCS B
dbopmare Base58Check,
KOTOpBIA  HCIOJB3yeT 58
CUMBOJIOB (cucrema
CUHCIIEHUS Base59) 51
KOHTPOJIBHYXO CyMMy  JUld
HOBBILICHUS yao0cTBa

against errors in address
transcription and entry.

YTCHHUA YCIOBCKOM, JJIA

YCTPAHCHUA
HCOJHO3HAYHOCTHU n JJIA

3amMeHa yacTu peuun.
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3alIUTEl OT OIIMOOK B 3aIIMCH
ajipeca u ero BBOJIA.

To add extra security (1)

Jlnsg JTONOJHUTEIHHON

against typos or
transcription errors,
Base58Check is a Base58
encoding format, frequently

3amuTel (1) oT ome4yaTok H
OomMOOK TMpH  3allUCu B
OUTKOMH-CHCTEMAX 9acTo
HCIIOJIb3YETCS (2)

used in bitcoin (2), which
(4) bhas a built-in error-

checking code (3).

Base58Check -  ¢opmar
koaupoBanusi Base58 (4) ¢
I00aBICHHEM  BCTPOCHHOM
IPOBEPKH Ha OImMOKH (3).

1. 3amMeHa 4acTH peyu.
2. [lepecranoBKa.

3. 3ameHa YJICHOB
IPEIIOKEHUSI.

4. 3amena THANa

CUHTAKCUYECKOM CBA3U.

The checksum is derived
from the hash of the
encoded data and can

therefore be used to detect
and prevent transcription
and typing errors.

KontponsHas cymMMa
BBIUYHCIISIETCS o X3UI-
3HAUEHUIO 3aKOJMPOBAHHBIX
JTAHHBIX, CJIEIOBATENBHO,
MOXXET HCHOJb30BaThCS IS
00HapyKEeHHUSI "

OPEIOTBPAILIEHUS ONIMOOK U
OIIEYaTOK.

3aMeHa 4acTH peyu.

If the two do not match, an | HecoBnanenue KoHTpoJbHBIX | 1. 3amena THIA
error _has been introduced | cyMM CBHIETENLCTBYET 00 | CHHTAKCHYECKOW CBSI3H.
and the Base58Check data is | omuOxe W  JAaHHBIE B | 2. 3ameHa YJICHOB
invalid. dbopmate Base58Check | mpemnoxeHus.

CUUTAIOTCSI HEKOPPEKTHBIMH.
For example, in the case of | Hanmpumep, mas  OutkoiH- | 1. 3amMeHa THIIA
a bitcoin address the prefix | agpeca nmpedukc paBeH HYJIIO | CHHTAKCHYECKOM CBSI3H.
is zero (0x00 in hex), | (0x00 B miecTHagIATEPUYHOM | 2. 3amMeHa YJICHOB
whereas the prefix used | dopmare), a mnpedukc NpHW | npemIoKeHUS.
when encoding a private | koAMpPoOBaHNN _ CEKPETHOIO
key (2) is 128 (0x80 in hex) | karoua (2) paBen 128 (0x80 B
(1). IIECTHAAIATEPHIHOM

dopmare) (1).
From the resulting 32-byte | 13 HIOJIY4E€HHOTO 32-| 1. 3amMeHa YJICHOB
hash (hash-of-a-hash), we | 6aiitoBoro XDII-3HAYCHHS | TIPEITOKEHUSL.
take only the first four bytes | (xama ot xoamia) Gepyrest | 2. OObeuHeHHE
(1). (2) These four bytes (3) | ToiabKo mepBBIe YeThIpe OaiTa | MPETOKEHHI.
serve as the error-checking | (1), (2) xotopsie (3) cayxat B | 3. 3aMeHa YyacTH peuH.
code, or checksum. Ka4ecTBe KOJa Ul MPOBEPKH

OIIMOOK WK KOHTPOJBHOM

cymmbl (checksum).
These formats are primarily | 3tu ¢opmatsl B ocHoBHOM | 1. 3ameHa YJICHOB
used to make it easy for | mcnonb3yrorcs UL | TIPEAIOKEHHUS.
people to read (2) and | moBblieHUs
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transcribe (2) (1) keys
without introducing errors.

YI0004YUTAEMOCTH (2)
aroapMuu 3ammen (2) (1)
KJIro4el 0e3 ommnooK.

2. 3amMeHa 4acTH peyu.

Compressed public  keys
were introduced to bitcoin
to reduce the size of
transactions and conserve
disk space on nodes that
store the bitcoin blockchain

CokaTtble OTKPBITBIC KIIHOYH
MOSIBIJINCL B OWTKOMHE 1A

YMEHbUICHHUS pa3mepoB
TpaH3aKIMid W  JKOHOMHUH

JTMCKOBOTO TMPOCTPAHCTBA Ha
y3J1ax, KOTOpbIe XpaHiT 0a3zy

3aMeHa 4yacTH peyu.

database. JTAHHBIX CTPYKTYPBI
Onokueiina OUTKOIH-
CUCTEMBI.
An almost 50% reduction in | TTouru 50-miporieHTHOE | 3aMeHa YJICHOB
size in every transaction | cokpamieHue — pasMepa B | PEUTIOKEHHSL.
adds up to a lot of data | kaxmoi TpaH3aKIHH
saved over time. [I03BOJIAET XPAaHHUTHL TOPa3Jio
0OJBIIHHI 00BEM JIAHHBIX.
Visually, this means that the | B BU3YaAIIbHOM | 3aMeHa YacTH PEeUH.
resulting y coordinate can | mpeacraBacHUN 3TO
be above or below the X- | o3Hauaer, yro BBEIYHCIISEMAs
axis. KOOp/WHATA y MOJKET
pacronaratbCss  BBIIIE WM
HIKe ocH X.
More importantly, if we | Ho 6osee BaxHo 1O, uTO eciu | 1. 3amMeHa YJICHOB
convert this compressed | BEIIOJAHKUTL MPEOOPA30BAHKE | MPEITOKCHHSL.
public key to a bitcoin | aToro cxaroro OTKphITOrO | 2. 3amena THIIA

address using (2) the
double-hash function
(RIPEMD160(SHA256(K)))
it will produce a different
bitcoin address (1).

KIoya B OWTKOWH-aapec ¢

noMompo  (2)  dyHKIun
JIBOMHOTO XOIIHPOBAHUS

(RIPEMD160(SHA256(K))),

TO B pe3yjibTare HOJIYyYHUTCS
npyroii ourkoriH-aapec (1).

CHHTAKCUYECKOH CBSI3H.

To resolve this issue, when

(3) private keys are exported
from a wallet (2), the WIF
that is used to represent (1)

them is
differently in newer bitcoin
wallets, to
these private keys have been
used to  produce (1)
compressed public keys and
therefore compressed
bitcoin addresses.

JIns  peiieHus  OMUCAHHOMN
poOIEMBI (3) npu
OKCIIOPTUPOBAHUH
CEKPETHBIX  KIIOYeH w3
implemented | kakoro-nn6o korrenbka (2)
dopmar WIF
indicate that | (mpeaHa3HaueHHbIH U1
IpEe/ICTaBICHUS 1)

CEKPETHBIX KJIH0YEH) B HOBBIX
OUTKOMH-KOIIEeTbKaX

pean3oBaH 0-ZIPYTOMY,
yKa3bIBa, 4TO 9TH

1. 3amMeHa 4acTH peyw.
2. 3ameHa YJIEHOB
MPeI0KEHUSI.

3. 3ameHa THIIA

CHUHTAKCHYE€CKOH CBS3H.
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CCKPCTHLIC KIIIOYH

UCIIOJIb30BAIIUCH Ut
reHepaimu (1)  coxkarbix
OTKPBITBIX KIIIOYEH,
CJIEI0BATEIIBHO, u TUIs

CKAThIX OUTKOWH-aPECOB.

This allows the importing
wallet to distinguish

between private keys
originating from older or
newer wallets and search the
blockchain for transactions
with  bitcoin  addresses
corresponding to the
uncompressed, or  the
compressed, public keys,
respectively.

DTO TO3BOJISIET KOULIEIBKY,
BBITNIOJIHAKIICMY

HUMIOPTHUPOBAHHUC, pa3m/1anI>
CereTHI)Ie KJIIOYN CTapI)IX nu

HOBBIX KOILIEJIbKOB u
MPOBOJIUTH MOUCK B
CTPYKTYpe JTAaHHBIX

O/oKYeilHa TpaH3aKIUi C
OUTKOMH-aapecamu,

COOTBETCTBYHOIIMMHA
HECXKaTbIM HIIN CXKaTbIM
OTKPBITBIM KJIrouaM
COOTBETCTBCHHO.

3amena

THUIIa

CUHTAKCUYECKOM CBA3U.

If a bitcoin wallet is able to | Ecin B OurkoiH-KOIIENBKE | 3aMeHa YJIEHOB
implement compressed | ects BO3MOXHOCTb | MPEIOKCHHUS.
public keys, it will use those | npumeneHus CXKATBIX
in all transactions. OTKPBITBIX KIIIOYEH, OH OynIeT
UCIIONB30BaTh MX BO BCEX
TPaH3aKIIHSIX.
The private keys in the | CekpeTHble KJIOYM B TaKOM | 3aMeHa 4aCTH PEYH.
wallet will be used to derive | komenbke OymyT
the public key points on the | mpumeHsTbCS UId reHeparu
curve, which will be | oTKpBITBIX KITFOUElH KaK TOYCK
compressed. Ha DSJUIMITHYECKON KpUBOH,
KOOPAHWHATBHI KOTOPBIX OYyIyT
CKATBI.
The compressed public keys | C ITOMOIIBIO cxateix | 1. 3ameHa YJIEHOB
will be used to produce | OTKpBITBIX KJIIOYEH OYAYT | MPEAIOKEHHUS.
bitcoin addresses (1) and | dopmupoBaTbcsi  OUTKOMH- | 2. 3amMeHa THIA

those (2) will be used in

transactions.

ampeca (1), Bxatouaembie (2)
B TPaH3aKIIHH.

CHUHTAKCHYE€CKOH CBS3H.

BIP-38 proposes a common
standard for encrypting
private  keys with a
passphrase and encoding
them with Base58Check so
that (1) they can be stored
securely on backup media,

Hokyment BIP-38
npejiaraeT oOIui cTaHaapT
mpoBaHUs CEKPETHBIX
KJIIOUYEei ¢ TIOMOIIBIO
napoJIbHOU (hpa3sl
(passphrase) u koupoBaHus
¢ nomo1sio Base58Check

1. 3ameHa

THUIIA

CHUHTAKCHYE€CKOH CBS3H.

2. 3ameHa
MPEIOKEHUSI.

YJICHOB
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transported securely

(1) mns obecneuenus

between wallets, or kept in
any other conditions (2)
where the key might be

exposed (2).

0€30I1aCHOT0 MX XpaHEHHS Ha
YCTPOMCTBAX PE3EPBHOTO
KOIIMPOBAHMS, JIJIS
3aIAIICHHON epeaaun
MEXKY KOLIETEKAMH, a TAKKE

JUISL XpaHEHUs B JIFOOBIX
JAPYIUX YCIOBUsAX (2), npu
KOTOPBIX BO3MOYKHO
packpbIThe Kiova (2).

Another way to find a
vanity address is to
outsource the work to a pool
of vanity miners, such as the
pool at Vanity Pool.

Hpyroii coco6 nosiyueHus
«IIPECTIKHOTOY a/Ipeca —

nepeaaya BbIYMCIUTEIIbHOM
paboTHI B Iy MailHEpOB
«IIPECTUkKay», HAIPUMED B
Vanity Pool
(http://vanitypool.appspot.co
m).

3aMeHa 4acTH peyu.
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