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Onumnuana umenu W.5. Bepuenko 2 2022-2023 y4yebHsblit rox

3apava 1. Cuctema o6HapyXeHMA BTOPXKEHUMN

3a HECKOJIbKO MECSIeB AKCIUTyaTaluu Obula chOpMUpOBaHA CTATHUCTUKA PAOOTHI CHUCTEMBI
obHapyxenus Bropxkenuii (COB), npuBeneHHas Ha pucyHke 1.
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Pucynok 1 — HopMupoBaHHOE pacnpeieneHue Tpaduka 1o 9acToTe B 3aBUCUMOCTH OT €ro
WHTCHCHUBHOCTH:
(I) — pacnipeenieHne HOpMaJIbHOTO TpaduKa,
(1) — pactpeneneHre Bpe1OHOCHOTO TpahuKa

1200

Pacnpenenenus TpadukoB npeacTaBisAOT cOO0H HOpMaIbHBIE pacHpeAeTICHHs CO CIeIYIOIUMHU
napamMeTpamHu:

— HopManbHbIHN Tpaduk (I): MmaremaTnueckoe oxunanue p = 400, nucnepcus o = 100,

— BpeaoHocHbIN Tpaduk (II): maTemaTnueckoe oxxuganue p = 850, aucnepcus o = 50.

B nacrosee Bpems nopor npunsatus pemenuii a1 COB (nmokas3aH KpacHoM JIMHUEH Ha pUCYHKe
1) 3amaH Tak, yTO 00BEM HENpaBWIBHO OOHapykeHHOro HopMmaibHOro Tpaduka (O1) u odbem
HEeNpaBUJIbHO 0OHapyXKeHHOTro BpeoHocHoro Tpaduka (On) pasusl 0,1%.

I'padux pacnpenenenus oObema BBIOOPKM (IJIOIMIAAX TOJ TpaduKoOM) B 3aBUCUMOCTH OT
MOJIOKEHUS [TOPOra OTHOCUTENBHO MATEMAaTHUYECKOTO OKUJAHUS [TOKa3aH Ha PUCYHKE 2.
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Pucynox 2 — HopmanbHoe pacnpenenenue Tpapuka
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Onumnuana umenu W.5. Bepuenko 3 2022-2023 y4yebHsblit rox

B nocnennee Henemo B ceTH MOSIBUIICS aHOMaIbHBIN Tpaduk Tpethero Buaa (11I), pacnpenenenne
KOTOPOT'O TIOKa3aHO Ha PUCYHKE 3.
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Pucynok 3 — HopmupoBaHHOE pacipeesieHie aHOMaIBHOTO TpaduKa 1o 4acToTe B 3aBUCHMOCTH OT
ero uarencuBHoctu (I11)

AHOMaNbHBIH TpaduK MPEACTaBIsIET COOOW HOPMAaJbHOE pacHpejielieHue ¢ IapaMeTpaMu:
Matemarrueckoe oxumanne p = 700, qucriepcus o = 50.

[Tpu texkymux Hactpoiikax mopora COB o0beM ommbo4yHOrO OOHapyxkeHus: Tpaduka HOBOTO
Buaa (Our) = 50%.

B xakyro TOUKy HE0OXO0IUMO TIEPEHECTH TOPOT MPUHSATHS PEIICHUS, YTOOBI CYMMapHOE 3HAUCHUE
oIMOOK BceX BUAOB Tpaduka ObUIO0 MUHHUMAIBEHOE:
OCyMM = 01 + 0” + 0”1 g mln?
MuHuManbHbIH mar u3Menenus nopora — 10.
B oTBere ykakute 3HaYCHHUE WHTEHCHUBHOCTH, Ha KOTOPOW JOJDKEH OBITh YCTAHOBJIICH HOBBIM

MOPOT MPUHSATHS PEIICHUs, a TAKKe 3HAYeHHU 00bEMOB OIIMO0YHOTr0 0OHAPY>KEHHsI IS BCEX TPEX TUIIOB
Tpaduka.

Penienne

HopMmanbHbiii Tpaduk MOXKHO OMHUCATh CIAEAYIOIIMME KOJTUYECTBEHHBIMH ITapaMeTpaMu:
— Jlmnanazon 3Hauenuii 0:800

— Mar oxunanue 400

— Jucnepcus 100
— -3curma 100
— -2curma 200
— -lcurma 300
— +lcurma 500
— +2curma 600
— +3curma 700

AHoMasbHbIN Tpaduk 2:

— Jlmama3zon 3navyenwii 600:1100

— Mar oxunanue 850

— Jucnepcus 50
— -3curma 700

— -2curma 750

— -lcurma 800

— +lcurma 900

https://ikb.mtuci.ru

https://www.v-olymp.ru



https://ikb.mtuci.ru/
https://www.v-olymp.ru/

Onumnuana umenu W.5. Bepuenko 4 2022-2023 y4eOHbIi rox

— +2curma 950

— +3curma 1000
AHOMabHBIN Tpaduk 3

— Jluanason 3navyennii 500:900

— Mar oxunanue 700

— Jlucniepcus 50

— -3curma 550
— -2curma 600
— -lcurma 650
— +lcurma 750
— +2curma 800
— +3curma 850

JUis HaxoXJeHUs OTBeTa HEOOXOJUMO JBUIaTh IMOPOr C IIaroM JUCIIEPCHUU, BBIUUCIATH
BEPOSITHOCTH OMMOOK M MCKaTh MUHUMAJIbHOE 3HAYCHHUE.

[Tpu mopore B 700 rpadux 3 50%, 0O=0.01+0.1+50.

[Tpu mopore B 600 0=3.2*3.2+0+3.2=13,44.

ITpu mopore B 500 O=16,2*16,2+0+0=262,44.

B pe3ynbrare MUHMMalIbHOE 3HaU€HUE Oy/AET HallICHO IIPU yCTaHOBKE Nopora Ha 3HaueHue 600.

Otset: 600, 3,2% , 0% , 3,2%.

3agava 2. BecnMnoTHUK

WBany Ha HoBslii "o mogapuiin GeCIMIOTHUK € YIPAaBICHUEM Yepe3 CelnalbHOe IPUI0KEeHNE
Ha cMapT(OHE, KOTOPOE BEJIET KYPHAJ OTIPABICHHBIX KOMaH[] OECIUIOTHUKY.

Jis  TpoBepKH KOPPEKTHOCTH pPabOThl OECHMIOTHMKA B HMHCTPYKLUHMH TMPEAyCMOTpPEH
CHElMaJIbHbI TECTOBBIM MapHIpyT, HO KOTOPOMY HEOOXOAMMO IIPOJIETETh C HCIOJIb30BAHUEM
NpUIIokKeHUs: Ha cMapTdoHe. MBaH BBINOIHNUI BCe KOMaH bl YIIPaBJIEHUs, IPOJIETE MApIIPYT U BEPHYII
OECNUIIOTHUK B UCXOJIHYIO TOUKY (CM. PUCYHOK).

MapupyT U3 UHCTPYKIIMH:

A>B>C>D2>E>F>G>H>F2>E>B>A

Koopaunats! Touek Mapiipyta u3 uHcTpykuuu (X,Y,Z2):

A = (0; 0; 0) — ucxoaHast TOuKa,

B =(0; 0; 12),
C=(12;0; 12),
D =(12; 6; 12),
E =(0; 6; 12),
F=(0; 6; 24),
G =(0; 2; 24),
H=(-3; 2; 24).

https://ikb.mtuci.ru https://www.v-olymp.ru
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Onumnuana umenu W.5. Bepuenko 5 2022-2023 y4yebHsblit rox

10.0
125 0O

Pucynok — TecToBblif MapmpyT 6eciuIOTHUKA (U3 UHCTPYKIIUN).
EnuHUIBI N13MEHEHUS IIKAT — METPhI

[Tocne storo MBan pemmna camMOCTOSTEIBHO YIPABIATh OCCIHJIIOTHUKOM C HMCIOJIB30BAHHEM
npuioxenus. Yepes kakoe-To Bpemst OECIUIOTHUK YJIETel TaK JaleKo, YTO Ipomai U3 BUIY.

Ha ocHoBanum >xypHana OTHpaBlI€HHBIX KOMaHJ mHoMorute lBaHy BepHYTh OECIMIOTHHMK
C CMOJB30BAaHMEM MHUHUMAJIBHOIO YHCIa KOMaHA. B oTBere  yKaXuTe MHUHUMAJbHYIO
MIOCJIEI0BATENBHOCTh KOMAH/l, KOTOPble HEOOXOIMMO OTIIPaBUTh OECIIMIIOTHUKY JJISl €T0 BO3BPAIICHUS B
UCXOJHYIO TOUKy ¢ koopauHaramu (0; 0; 0).

CuutaTh, 4TO OECIMIOTHUK NEPEBUTAECTCS TOIBKO IO IEJIOUHUCICHHBIM KOOpIMHATaM, TO €CTh,
€CITY TI0CJI€ BHIIIOJHEHUSI KOMaH 1bl 0€CIMIIOTHUK JIOJKEH 0Ka3aThCsl B TOUKe ¢ koopauHaTtamu (12,3; 7,8;
5), TO OH OKaxeTcs B TOuke ¢ koopauHatamu (12; 8; 5).

K 3a0aue npunacaemcs:
«drone_test v1.l0g» — )xypHall ¢ KOMaHaMH TECTOBOT'O MapIIpyTa U3 UHCTPYKIIHU;
«drone_v1.log» — )ypHaJ ¢ KOMaHaaMH, KOTOpbIE OTIpaBisut BaH.

Pemenue
TpeOyercst MOHATH PopMAT KOMaH]I, a UMEHHO:
id — commandCode — commandParam
Bce yacTi kOMaH[IbI 3aMMCaHbl B MIECTHAAIATEPUYHOM (popmare.
id — Bo Bcex KOMaHIax OMHaKOBBIN 1 paBeH 01DF.

ComnocraBiss MapuipyT ABUKXCHUA W OTIPABJIICHHBIC KOMAH/JbBI M3 XXYpHalld, MOXHO BBIJACINUTDH
CJICOAYIOIINC KOMAaHbI:

Komanpna Bapuant 1 Bapuanr 2
Y CTaHOBUTH CKOPOCTH A2 D2
IToBepHyTH HAIEBO 17 3E
[ToBepHYTH HaIIPaBoO ES8 Cl
JIBuraThcs Briepen FO A6
JIBurarbcs BBEpX B5 BS
JIBurarhcs BHU3 4A 4A

https://ikb.mtuci.ru https://www.v-olymp.ru
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[Ipoananuzupyem xKypHan KOMaH[ TecToBoro mapuipyra. [onHbli TecTOBbIN MyTh OeCUIOTHUKA ObLI
CHEAYIOUIUI:

00:
01:
03:
05:
06:
07:
08:
10:
12:
13:
14.
18:
19:
22.
23:
28:
29:
35:
36:
39:
45:

01DF
01DF
01DF
01DF
01DF
01DF
01DF
01DF
01DF
01DF
01DF
01DF
01DF
01DF
01DF
01DF
01DF
01DF
01DF
01DF
01DF

A2
B5
FO
17
FO
17
FO
B5
A2
E8
FO
E8
FO
E8
FO
A2
4A
E8
FO
4A
A2

0006 (610) — YCTAHOBUTH CKOPOCT na 6 w/c (A)
0002 (210) —BBEPX2c (na 12 m) (B)

0002 (210) —BIIEPE/ 2 ¢ (na 12 m) (C)

005A (9010) —IIOBOPOT na 90 epadycos (C)

0001 (11) — BIEPEJ I ¢ (na 6 m) (D)

005A (9010) — IIOBOPOT na 90 2paoycos (D)

0002 (210) —BIIEPE/] 2 ¢ (na 12 m) (E)

0002 (210) —BBEPX2c (na 12 m) (F)

0001 (lw0) — YCTAHOBHUTH CKOPOCTH na I m/c (F)
010E (27010) —IIOBOPOT* na 270 epadycos (F)

0004 (410) —BIIEPE/] 4 ¢ (na 4 m) (G)

005A (9010) —IIOBOPOT* na 90 epadycos (G)

0003 (3w) —BIIEPEJ 3 ¢ (na 3 m) (H)

007E (12610) — IIOBOPOT* na 126 epadycos (H)

0005 (510) —BIIEPEJ 5 ¢ (na 4 m) (F)

0002 (210) — YCTAHOBUTH CKOPOCTH na 2 m/c (F)
0006 (610) —BHH36c (na 12 m) (E)

0090 (14410) — [IOBOPOT* na 144 epadycos (E)

0003 (310) —BIIEPE/ 3 ¢ (na 6 m) (B)

0006 (610) —BHH36c (na12m)(A)

0000 (010) — YCTAHOBUTH CKOPOCTbD na 0 m/c (A)

Tenepb HEOOXOAUMO BBIYMCIUTH KOOPIMHATBHI, B KOTOPHIX OyIeT HaXOAUTHCS OECIUIOTHHK
1ocye KaX 10 KOMaH bl M YTOJI €r0 II0BOPOTA, IOCKOJIbKY ABHKEHHE BIEPE] 3aBUCUT OT yIJla I0BOPOTA
OeCWIOTHHKAa OTHOCHTEIbHO CBoei ocu. [lomycTuMm, mocie mocieaHel KoMmaHbl OeCHMIOTHUK
okaszaics B koopauHarax (x1, yl, z1) u «cmorpur» noz yriaom b. Torna emy TpeOyercs pa3BepHYThCS Ha
yroiaa+b:

rjae yroa a = arctg(yl/x1).
Yron b uznaganbHo paBeH 90 rpanycam (ITOCKOIBKY TIPHU TIEPBOM e JBUKEHUU OSCHIIOTHUKA
MpsAMO, YBEIIMYUBACTCSA TOJIBKO KOOpAWHATa X) N OaJI€C BBIYUCIIACTCA 110 X0y IMprueMa KOMaH/I.

https://ikb.mtuci.ru
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HToroBpiit MapmpyT O€CIMIIOTHUKA OBLIT CIICTYIOIINN:
MapLlpyT ApoHa
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J1st mpOCTOTHI BBIYUCIICHUS OOPAaTHOTO MyTH MOXHO YCTaHOBHUTH ckopocTh B 1 m/c. Takum

00pa3oM OTBET OYIET COCTOATh U3 KOMAHI:

1. VYcranoButh ckopocth B 1 (A2 01).

2. TloepHyThcs HampaBo Ha 75 rpanycoB (E8 4B).

3. JBurathcs mpsamo 63 ¢ (FO 3F).

4. JlBuratbcst BHU3 33 ¢ (4A 21).

5. VcranoButs ckopocts B 0 (A2 00).
I1.5 MoxeT ObITh ONYIIEH B OTBETE, a 1.1 U .2 MOT'YT MEHATHCSI MECTAMHU.

OrBer:
01DFA201 — ycTaHOBHUTb CKOPOCTH B 1.

01DFE84B — noBepHyThcs HampaBo Ha 4B (75) rpagycos.
01DFFO03F — nBurathcs npsamo 3F (63) c.

01DF4A21 — aBuratbes BHU3 21 (33) c.

01DFA200 — ycTaHOBUTH CKOPOCTH B 0.

absrwbh e

3apayva 3. CeteBas cteraHorpadwus

ATeHTHI OHHOﬁ Cl'IeI_ICJ'Iy)KGLI O6H_IaIOTCH IO OTKPBITOMY KaHaJly CBA3U C IOMOIINBIKO CCTCBBIX
ITaKCTOB. I/ISBeCTHO, 4qTO I nepeaadn TCKCTOBBIX COO6I].[CHI/H71 OHH HCIOJB3YIOT 3HAUYCHUA HEKOTOPBIX

IIOJIEH 3ar0JIOBKOB ITAKETOB.
AJIMUHUCTpPATOpPY YIAJIOCh MEpPexXBaTUTh (parMeHT IepelaBaeMbIX JAaHHbIX. M3yuute ero

U U3BJIEKHUTE TepeiaBaeMoe cooldiienue. OTBeT 000CHYyiTe.

K 3a0aue npunracaemcs:
«packets_vl.cap» — mamn ceTeBoro Tpaduka Co CKPBITHIM TEKCTOBBIM COOOIIIEHUEM.

Pemenne
ITpu aHanM3€e NaKeTOB MOXHO 3aMETUTh, UTO UX MOXHO OTHECTU K TpeM npotokosam: TCP, IP u

UDP. Ecnmu hpunbsTpoBaTh NAaKeTHI 11O MTPOTOKOJIAM U aHAJTU3UPOBATH MX, TO MOYKHO 3aMETUTH CIIEAYIOIIEE.

https://ikb.mtuci.ru https://www.v-olymp.ru
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1) B nakerax, nepenaBaemsbix no npotokony TCP, makeTsl MOKHO MOAETUTH HA JIBE KATETOPUU B
3aBUCUMOCTH OT 3HadyeHus nojsi Source Port. Ecnu npennonoxuts, uro 445 — 0, a 443 — 1, TO MOXKHO
nmory4uTh cioBo THIS.

2) B nakerax, nepegaBaemsbIx 110 rporokosry UDP, ecTh nakeTsl ¢ npaBUiIbHONW U HENPABUIIBHOM
KOHTpOJIbHON cymmoit. Eciiu HenpaBuiibHas cymma — 0, a npaBuiibHasi cyMMa — 1, TO MOKHO TOJTyYUTh
cioBo |S.

3) B nakerax, nepenaBaeMbIx o nporokoiy IP, pa3nuuus ectb TOJIBKO B OJTHOM I10JI€ 3ar0JIOBKa
IPv4 — Time to live (TTL). O MoOKeT MpUHMMAThH Ba Pa3IHYHBIX 3HaucHHS — 64 wim 128. Ecim
MIPEIIOJIOKHTD, YTO COOOIICHHE OBUIO 3aKOUPOBAaHO ¢ TOMOIIbI0 Ta0muIkl ASCII, TO MOXHO MOHSTH,
yto Kaxjoe 3HadyeHuss TTL B makete coorBercTByeT 0 wim 1. PaccMoTpeB Ba BO3MOXKHBIX BapHaHTa,
MOJKHO MOJTY4YUTh cekpeTHoe ci1oBo — ANSWER.

Oteer: THIS IS ANSWER.

3apaya 4. MecceHpxep

B komnanum [y OOLIEHMS MEXAY COTPYIHUKAMHU HCIIOJIB3YETCS MECCEHIKEp COOCTBEHHOMN
pa3paboTKH, KOTOPHINA nepeaaeT coobuienus B 3ammdpoanHoM Buze. LlnuppoBanue mpou3BoanuTCs €
HCIOJIb30BAaHUEM METO/1a «IBOMYHOIO FaMMHUPOBAHUS» UM ITyTEM BBIIIOJIHEHHUS ONepaluy «II0OUTOBOTO
uckimroyatoniero MJIN» mexny Gaiitamu cooOmieHust u Kiova. s KakJoro COTpyIHHUKA €XKEeITHEBHO
reHepUpYeTCsl HOBBIN KIIIOU TI0 clieAyomiel popmyie

K = (01*U1 + Oz + ... +Oylly) div C,

rae ®1,d2,.., Ox — Ko OYyKB JOMOJNHEHHOW (amunuu B cooTBeTcTBUM ¢ TaOmuuei ASCII
(peructp y4uThIBaeTCs),

i, M2, ..., Yy — KO OYKB OTIOJIHEHHOTO MMEHH B cooTBeTcTBUU ¢ Tadmuiein ASCII (peructp
YUYUTHIBAETCSA),

N — MaKCUMyM U3 JUTMH (paMUIIUU U UMEHU COTPYIHUKA,

C — cymMa Beex udp tekymeit natsl B popmare JI-MM-TTTT,

div — omepauus HEIOYUCIEHHOTO JIeleHus (11e1as 4YacTh OT JIeIEeHus).

Ecnn nnuna ¢gaMunum MeHblle JUIMHBI UMEHU, TO (aMUIMs JOTIONHSETCS IMyTeM JI03alUCH B
KOHeIl IIMKJINYECKOro MOBTOpeHus: OykB (haMmiinu, moka e€ JUIMHA He CPaBHAETCS C JUIMHOM MMEHH.
AHaNOrMYHO C UMEHEM, €CITU €T0 JUTMHA MEHbIIE JUTMHBI (PaMUIIHH.

Hanpumep, nis corpynnuka ¢ @O 'Ivanov Petr' 5 mapra 2023 ximrou OyAeT BBIUUCIATHCS
CJIEIYIOIUM 00pa3oMm:

1. BelpaBHUBaHME AJUH UMEHM W (QaMUIMM — HUMS JIOMOJHSAETCS JBYMS JONOJHHUTEIbHBIMU

CUMBOJIaMU:

Ivanov - 73 118 97 110 111 118
PetrPe - 80 101 116 114 80 101
2. Beruncnenue cymmsl udp naThr:
C=0+5+0+3+2+0+ 2 +3 =15
3. Brruncnenue ximoya:
K= (73*80+118*101+97*116+110*%114+111*80+118*101) div 15 =
= 415610 = 103Cis = 0001 0000 0011 11002.

Jlanee GailTbl TEKCTOBOI'O COOOIICHUS CKJIabIBAETCS MO MOAYIIO 2 ¢ OaliTaMu, MOTy4eHHBIMU
LUKIMYECKUM ITOBTOPEHUEM MOCIEI0BaTEIbHOCTH 0aWTOB BBIYMCIEHHOTO KITIOYa.

PykoBoautens otaena pa3paOOTKH Jan MOPYYEHHUs] CBOMM COTPYAHHMKAM B TEUYEHHE [THS
21 pespanss 2023 rojma HammWcaTh B YaT Ha3BaHHE adpoOIOpTa, OTKyJAa HM YA0OHEE BBUICTATH
B kKoMaHaupoBKy: VKO wumu DME. IlpoananusupyiiTe MOMy4YeHHBIH MM 3alIu(pOBaHHBIA IMOTOK
COOOIIEHNH U3 MECCEH IXKepa U ONIPEIeNINTE:

1) KTO HE BBIMOJIHII TOPYYCHUE PYKOBOAUTES?

2) 3a KaKoW a3poIropT MPOroj0COBaa0 OONBITHHCTBO COTPYTHHKOB?

https://ikb.mtuci.ru https://www.v-olymp.ru
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K 3a0aue npunacaemcs:
«list_v1.txt» — ciCOK COTPY/IHUKOB,
«cypher_vl.txty — 3ammdpoBaHHBIA TEKCT MEPETUCKHA B MECCEHIKEPE.

Pemenne
Ha nepBoM 1mare HeoOX0AMMO BBIYHCIUTH KIFOUM BCEX COTPYIHUKOB 21 heBpais.
C=2+1+0+2+2+0+2+ 3 =12
Kiroun coTpyaHUKOB paBHBI:

Korovin Aleksandr = 802110 = 1F5516 = 0001 1111 0101 0101:
Lepchenko Nikita = 770510 = 1E1916¢ = 0001 1110 0001 1001:
Panfilova Alla = 661410 = 19D61s = 0001 1001 1101 01102
Golubev Serge’ = 598819 = 176416 = 0001 0110 0110 01002
Efratova Anna = 664910 = 19F9%6 = 0001 1001 1111 1001:

[TepeBoM BO3MOKHBIC TEKCTHI COOOIICHHI B IBOUNYHBIN BT
VKO = 86 75 79 = 0101 0110 0100 1011 0100 1111
DME = 68 77 69 = 0100 0100 0100 1101 0100 0101

Koroun gomonusarorcs 10 24 CHMBOJIOB, YTOOBI COOTBETCTBOBATH JJIMHE COOOIIEHUS
Korovin Aleksandr - 0001 1111 0101 0101 0001 1111

Lepchenko Nikita - 0001 1110 0001 1001 0001 1110
Panfilova Alla - 0001 1001 1101 0110 0001 1001
Golubev Serge’ - 0001 0110 0110 0100 0001 0110
Efratova Anna - 0001 1001 1111 1001 0001 1001

Beruncinm Bo3MOKHBIE IJ_II/Iq)pOT €KCThI.
Korovin Aleksandr
VKO - 0100 1001 0001 1110 0101 0000
DME - 0101 1011 0001 1000 0101 1010
Lepchenko Nikita
VKO - 0100 1000 0101 0010 0101 0001
DME - 0101 1010 0101 0100 0101 1011
Panfilova Alla
VKO - 0100 1111 1001 1101 0101 0110
DME - 0101 1101 1001 1011 0101 1100
Golubev Sergej
VKO - 0100 0000 0010 1111 0101 1001
DME - 0101 0010 0010 1001 0101 0011
Efratova Anna
VKO - 0100 1111 1011 0010 0101 0110
DME - 0101 1101 1011 0100 0101 1100
Paznenum mm@poBaHHBIA MOTOK COOOLIEHUH Ha Tpynmbl Mo 24 cUMBOJAa M CPaBHUM C
BO3MOXHBIMH IJ_II/I(I)pOTCKCTaMI/IZ
0101 1010 0101 0100 0101 1011 - Lepchenko DME
0100 1111 1011 0010 0101 0110 - Efratova VKO
0100 1001 0001 1110 0101 0000 - Korovin VKO
0101 0010 0010 1001 0101 0011 - Golubev DME

B pesynbrate He mpemocraBuia nHpopmanuio corpyanuna Panfilova Alla, a B coobmennsx
OCTaJIHBIX COTPYIHHKOB roji0ca pacrpeienuinuch nmoposHy: 2 3a DME u 2 3a VKO.

OrtBer:
1. Cotpyanuxk Panfilova Alla He npenocTaBuaa nHGOPMAITHIO
2. CoTpyaHHKH MporojocoBain nmoposHy: 2 3a VKO, 2 3a DME.
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Omumnuana umenn U.5. Bepuenko 10 2022-2023 y4eOHslii TOA

3apgaua 5. Blockchain

CymiecTByeT cucTeMa XpaHeHUs JOKYMEHTOB, TOCTPOCHHAs: HAa OCHOBE CBSI3HOTO CIHCKa OJIOKOB
(6mokueiin). biioku coCTOST U3 TpaH3aKUIKK U HHPOPMAIIMH O TIpeabLayIeM Ooke 1enodku. CTpykTypa
6moxa onucana B popmate JSON U COOEPKUT CIEAYIONTYIO HHPOPMAITHUIO:

— HoMmep Ouoka (_ 1d),

— nara co3aanus Oioka B ¢popmare “YYYY-MM-DD” (date),

— CIIUCOK TPaH3aKIIUii, BXOIAIINX B cOCTaB Oiioka (storage),

— XellI-3HayeHue npeaplayiero onoka (hash prev),

— KOHTpOJIbHAs CTpoKa (nonce).

Jns moGaBieHus OJOKa B CBSI3HBIA CIIMCOK HEOOXOIMMO BBIYMCIIUTH 3HAUYCHHE KOHTPOJIHHOMN
ctpoku (NONCE) takoe, 94To0bI Xem-QyHKIHs 3TOro OJ0Ka BO3Bpaliaja CTPOKY, HAUHMHAIOIIYIOCS C
cumBoIioB ‘00’. Xenr-hyHKIHsI 0J0Ka BBIYACIISICTCS HA OCHOBE 3HAYCHUS XeUI-PYHKIIUHN TPEABLIYIIETO
Onoka, 3Ha4YeHUS Xem-(QyHKIWHA OT CIHCKAa WICHTH(PHUKATOPOB TpaH3aKIUA OJIOKa W 3HAYCHUS
koHTpobHOU cTpoku NONCE (cm. nmuctunry 1, 2 Ha s3bike C++).

Jluctunr 1 — OyHKIMS NOJTYYCHUS XEII-CTPOKHU 110 MACCUBY UACHTU(DUKATOPOB TPAH3AKIUI
S3pIk C++

[l andaBuT XeMw-CTPOKH
const std::string ALPHABET = "0123456789@<=>ABCDEFGHIJKLMNOPQRSTUVWXY Zabcdefghijkimnopgrstuvwxyz";

// mojTy4eHne CUMBOJIA U3 ali(haBUTa XEII-CTPOKH 0 ero WHACKCY (TI0 MOJIYJIIO JUTHHBI andaBuTa)
char getHashChar(unsigned long long index) {

return ALPHABET(index % ALPHABET.length()];
}

// Tlony4deHue Xeu-CTPOKH 1o MaccuBy u3 ID TpaH3akiiuii

I STORAGE - maccuB (BexTop) uncen-uieHTH(HHKATOPOB TPAH3AKIMIT

/I SIZE - nnunHa mosTydaeMoi Xen-CTpOKH

I RETURN

/| BBIUMCIIEHHYIO XEII-CTPOKY JuTHHbI SIZE

std::string StorageHash(std::vector<int> storage, int size) {
// cTpoka - pe3ynbTaT (pe3epBUpyeM HEOOXOIMMOE KOJIMIECTBO CHMBOJIOB)
std::string res(size, 0);

/] Heo0OX0IMMbIE KOHCTAHTHI
unsigned long long intHash;
unsigned long long sum = 42;
unsigned long long mul = 37;

/| OCHOBHOW LUK

for (inti=0;i<size;i+=2){
// BBIUUCIICHHE CYMMBI C TIPE/BIIYIIMM BBIYMCICHHBIM 3HaUeHHEeM hash
intHash =sum + i+ (i>0? res[i - 1] : 0);
// HOpMHPOBAHHUE - TOTYYEHHE CUMBOJIA XEII-CTPOKU
res[i] = getHashChar(intHash);
// BBIYHCIICHNE MIPOU3BEACHHS Ha OCHOBE CYMMBI
intHash = (mul + i) * intHash;
// HOpMHPOBAHHUE - TTOTYYEHHE CUMBOJIA XEII-CTPOKU
res[i + 1] = getHashChar(intHash);

}

/I 3amenmBanue HACHTH(OUKATOPOB TPAH3AKIIHI
for (inti = 0; i < storage.size(); i++) {
I coxenue
intHash = res[i % size] + storage[i];
// HOpMHPOBAHUE - MTOJyYCHNE CUMBOJIA XCII-CTPOKU
res[i % size] = getHashChar(intHash);
Il ymuHOX)EHIE
intHash = res[(i + 1) % size] * storage[i];
// HOpMHPOBAHUE - MTOJYYCHNE CUMBOJIA XCII-CTPOKU
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res[(i + 1) % size] = getHashChar(intHash);

// BO3BpAIlleHUE pe3ysIbTaTa
return res;

Jluctunr 2 — OyHKIUS TOJYYSHHS XEII-CTPOKH 10 OJIOKY B IIETIOYKE OJIOKYCHH
Azbik C++

Il andaBut Xenr-cTpoKu
const std::string ALPHABET = "0123456789@<=>ABCDEFGHIJKLMNOPQRSTUVWXY Zabcdefghijkimnopgrstuvwxyz";

// moy4eHue CUMBOJIA U3 ajaBUTa XEII-CTPOKHU TI0 ero HHJEKCY (110 MOJIYJIIO JUTMHBI andaBuTa)
char getHashChar(unsigned long long index) {

return ALPHABET[index % ALPHABET.length()];
}

[l Tlony4uenue Xen-CTpoKu Ha OJI0K
/I PREVHASH - XeII-CTpOKa MPeIbIAyIIero 010ka OokueiHa
/I STORAGEHASH - xeur-ctpoxka 1o MaccuBy ID TpaH3akiuii TeKyIero 6jioka
/NONCE - kOHTpOJbHas CTPOKa
Il SIZE - JUIMHA [OJTy4aeMOH Xell-CTPOKU
/I RETURN
/| BBIYMCIICHHYIO XEII-CTPOKY
std::string BlockHash(std::string prevHash, std::string storageHash, std::string nonce, int size) {
// cTpoka - pe3ynbraT (pe3epBUpyeM HE00X0IMMOE KOJIMYECTBO CUMBOJIOB)
std::string res(size, 0);
/] He0OXOIMBIE KOHCTAHTBI
unsigned long long intHash;
unsigned long long hash = 2139062143,;
unsigned long long sum = 42;
unsigned long long mul = 37;

Il cknenBanue prevHash u storageHash
for (inti=0;i<size;i+=2) {
res[i] = unsigned char(prevHash[i] + storageHash[i]);
res[i + 1] = unsigned char(prevHash[i + 1] * storageHash[i + 1]);
}
Il ocnoBHoO# 1K - ckinenBanne ¢ NONCE
for (inti=0;i<size;i+=2){
// cnoxxenue ¢ ouepeHbiM cuMBoiioM NONCE
intHash = sum + i + res[i] + nonce[i];
// HOpMHPOBAHHE - MTOJYYCHHUE CUMBOJIA XCII-CTPOKH
res[i] = getHashChar(intHash);
// cnoxeHue U yMHOXKeHHE ¢ 1pyruM cumBosioM NONCE
intHash = (mul + i + 1) * hash + res[i + 1] + nonce[size/2 + i/2];
// HOpMHPOBAHHE - MTOJYYCHHUE CUMBOJIA XCII-CTPOKH
res[i + 1] = getHashChar(intHash);
}
// BO3BpalieHue pe3yinbprara
return res;

OnvH COTPYAHMK pemua J00aBUTh TOJBKO YTO CO3/aHHBIA JOKYMEHT (TpaH3aKIUs
¢ upentugukaropom 1D=33) B 010K, chopMHpPOBAHHBIA B MPEIBIIYIIEM MecsIe. YKaKUTE, B KaKO
6710k HEOOXOMMO JOOABUTh TPAH3aKIMIO M KaKoe HOBOe 3HaueHHe KOHTposbHOM cTpoku NONCE B
3TOM OJIOKE HYKHO 3aJ1aTh, YTOOBI 3HAUEHHE XeHI-PYHKIHMHU OJI0OKAa HE MU3MEHWJIOCh, 1 MOAU(UKAIIHS
610Ka He Obl1a 0OHapyXeHa B OJokueitHe?

K 3a0aue npunacaemcs:
«blockchain_vl.json» — coaepxumoe Oiokueiina B popmare JSON.
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Pemenue
3HaueHue xem-(QyHKIUU OJOKa BBIUMCISICTCS HA OCHOBE TpPEX 3HAUCHUH: XelI-3HaueHUe
npeapIaymero 0J0Ka, Xel-3HaueHue Tpan3akiui 61oka u 3HaueHue ctpoku NONCE. Xem-3HaueHue
npenpaymero 0noka moMeHsaTs Henb3s. 3HadyeHrne NONCE cocrout u3 14-TH CHMBOJIOB, KaXKIIbIi U3
KOTOpBIX Oepercs u3 andaBurta, coCTosmeM u3 66-TH cuMBOJOB. TakuM o0pa3oM MONHBIN mepedop
3HaueHUs HerenecooopaseH. HeoOxoaumo neTanbHO pa3o0paThcsi Kak (GOpMUPYETCS Xell-3HaueHUe
TpaH3akLuui OJ10Ka.
PaccmoTtpum Teno ¢pynknuu StorageHash () u pa3o0beM €ro Ha 4acTH :
std::string StorageHash (std::vector<int> storage, int size) {
// UYACTBb 1
std::string res(size, 0);
unsigned long long intHash;
unsigned long long sum = 42;

unsigned long long mul = 37;
// UACTH 2
for (int i = 0; 1 < size; 1 += 2) {
intHash = sum + 1 + (i > 0 ? res[i - 1] : 0);
res[i] = getHashChar (intHash) ;
intHash = (mul + i) * intHash;
res[i + 1] = getHashChar (intHash);
}
// UACTb 3 - saMemmMBaHMEe UISHTUOMKATOPOB TpPaH3aKIUIA
for (int i = 0; 1 < storage.size(); i++) {
intHash = res[i % size] + storage[i];

[o)

res[i % size] = getHashChar (intHash);
intHash = res[(i + 1) % size] * storagel[i];
res[(i + 1) % size] = getHashChar (intHash);

}
// BO3BpaleHue pes3yJbTaTa
return res;

}

Yacte 1 Tena GyHKIUH COAEPKUT OOBSBICHUS MEPEMEHHBIX M KOHCTAHTHI. JTa 4acTh BCETAa
OJIMHAKOBAs JIJIs1 BCEX OJIOKOB.

Yactb 2 comep UT IUKJI, 3aMOJHSIOMUNA CTPOKY-pe3yabTaT res. B 3ToM IHKIIe UCTOTIB3YIOTCS
TOJIBKO KOHCTaHTBI, TIO3TOMY B Pe3yJIbTaTe BBIMOJIHCHHS 3TOTO IMKJIA BCeraa OyaeT OJHO U TO Ke
3HAaYEeHHUE I JIFOOBIX OJI0KOB.

Yacte 3 comepXHUT IMKJI, B KOTOPOM B 3HAYCHHE CTPOKU-pe3yibTaTa res U3 YacTh 2
MTOIMETITUBAIOTCS MICHTU(UKATOPHI TPaH3aKIKi O710Ka. JTa 4acTh 3aBUCUT OT COJICPIKAHUS OJIOKA ¥ JIS
KaXJ0ro Oioka OyJaeT BBIYMCICHO CBOE 3HaueHHe. bojee TOro, mpu M3MEHEHWHW TpaH3aKIUil Ojoka
WMEHHO B OTOW 4YacTH (YHKIHMH TPOSBIATCS W3MCHECHHS XeIll-3HaueHWs Oyoka. B a3roit wactm
OCYIIIECTBISIETCS CIOKEHHE M YMHOXKEHHE CHUMBOJIOB CTPOKH €S Ha HIECHTU(MUKATOPHI TPaH3aAKIIHMA,
BXOJAIIMX B COCTaB OJI0Ka.

PaccMmoTpuM 1iukn yactu 3 mojapoOHee:

Homep Crpoka

1 for (int 1 = 0; i < storage.size(); i++) {

2 intHash = res[i % size] + storage[i];

3. res[i % size] = getHashChar (intHash);

4. intHash = res[(i + 1) % size] * storagel[i];
5 res[(i + 1) % size] = getHashChar (intHash);
6 }

Ucxons w3 wuwcma TpaH3akiuid B Oloke (storage.size()) OyayT 3amojHEHBI
COOTBETCTBYIOIIME CHUMBOJBI CTPOKHU I€S. IIpu 3TOM, mepBblii HACHTU(UKATOP TPAH3AKIMU U3 OJIOKa
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(storage[0]) moBiausieT Ha 3HAYCHHE MEPBOTO CHMBOJIA CTPOKH-pe3ysbTata (res[0]) U BTOPOro
CUMBOJIA CTPOKHU-pe3yibTaTa (res [1]) (cTpoku 3 U 5 IUCTUHTA).

Bropoii unentudukarop Tpansakuuu u3 010ka (storage [ 1]) NOBIMSIET HA 3HAUEHHUE BTOPOTO
(res[1])uTpeTbero CHMBOJIA CTPOKU-pe3yibTaTa (res [ 2] ). U tak ganee. Beero B ctpoke-pe3ynbrare
14 cuMBOJIOB.

Takum oOpa3om, mpu 100aBICHHUH HOBOM TpaH3aKUUKW B OJIOK HEOOXOAMMO MOHSATH, KaKHe
CHMBOJIBI CTPOKH-pe3yibTaTa H3MeHATCs. B daiine ¢ uupopmammeir o Oiokax B KaxaoM OJIOKe
coJiepKUTCs 1o 5 Tpan3zakiuid. [Tpu nobasneHnu 6-i TpaH3aKIMKA U3MEHSATCS TOJIBKO CUMBOJIBI res [ 5]
U res[6] CTpOKU-pe3ysIbTaTA.

Teneps paccmoTpum Tenno GyHknuu BlockHash () U pa3o0beM ero Ha 4acTH.
std::string BlockHash (std::string prevHash, std::string storageHash,
std::string nonce, int size) {

// UYACTBL 1

std::string res(size, 0);

unsigned long long intHash;

unsigned long long hash = 2139062143;

unsigned long long sum = 42;

unsigned long long mul = 37;

// UACTb 2 - ckjeumBanme prevHash m storageHash
for (int 1 = 0; 1 < size; i += 2) {
res[i] = unsigned char (prevHash[i] + storageHash[i]);
res[i + 1] = unsigned char (prevHash[i + 1] * storageHash[i + 1]);

}
// UACTBL 3 - ckjeumBaHue c NONCE

for (int i = 0; 1 < size; 1 += 2) {
intHash = sum + 1 + res[i] + noncel[i];
res[i] = getHashChar (intHash);
intHash = (mul + 1 + 1) * hash + res[i + 1] + noncel[size/2 + 1/2];
res[i + 1] = getHashChar (intHash);

}
// BO3BpalleHue pes3yJibTaTa
return res;

B kauectBe nmapameTrpoB (GyHKIMU BlockHash () mepenaroTcs Xell-3Ha4eHUE MPEeAbIAyILEero
omoka (prevHash), xem-cTpoka (storageHash), BeiuncnenHas ¢yHKiuMed StorageHash () u
HeKoTopas cTpoka NONCE. Pa3mep Bcex CTpOK OIMHAKOBBIN U paBeH 14 cuMBoIIaM.

Yacte 1 Tena GpyHKIUHM COAEPKUT OOBSBIECHUS MEPEMEHHBIX M KOHCTAHThI. DTa 4acTh BCETAa
OJIMHAKOBasi JJIsl BCeX OJIOKOB.

Yacte 2 COAECPXKUT LMKI, 3alOJHAIONMNA CTPOKY-pe3yJbTaT resS Ha OCHOBE 3HAYEHHM
prevHash u storageHash.

PaccMmoTpum kit u3 yactu 2 nmoapoOHee.

Homep Crpoka

1. for (int 1 = 0; 1 < size; i += 2) {

2 res[i] = unsigned char (prevHash[i] + storageHash[i]);

3. res[i + 1] = unsigned char (prevHash[i + 1] * storageHash[i+1l]);
4 }

[TepBbrit cumBON cTpoku-pesynbTaTa (res[0]) dopMHupyeTCs Ha OCHOBE 3HAYEHUU TEPBBIX
CUMBOJIOB CTpOK (prevHash [0] +storageHash[0]) (cTpoka 2 TUCTUHTA).
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Bropoii cuMBoI CTpoKu-pe3ynbTaTa GOPMUPYETCS Ha OCHOBE 3HAUEHU BTOPBHIX CUMBOJIOB CTPOK
(prevHash[1]*storageHash([1]) (crpoka 3 mucrunra). M Tak panee. [IJIMHBI BCEX CTPOK
OJIMHAKOBbIE, TO3TOMY TYT 3alIUKJIMBAHUN HE OyeT.

MO’KHO clienath BBIBOJI, YTO 1-€ CHMBOJIBI CTPOKH-PE3yIbTaTa 3aBUCAT TOJIBKO OT 1-X CHMBOJIOB
CTpOK prevHash u storageHash.

Takum 00pa3zom, mpu go0aBiIeHHH 6-i TpaH3aKIUU B OJIOK, B cTpoke StorageHash msmensrcs
CUMBOJBI storageHash [5] ustorageHash ([ 6], a3Ha4yuT ¥ U3MEHATCA TOJIBKO CUMBOJIBL res [ 5]
u res[6] crpoku-pe3ynbrara. OcTaabHble CHMBOJIBI OCTAHYTCS MPEKHUMHU.

PaccMoTpuM 1Mk U 4yacTH 3, B KOTOPOM OCYIIECTBISICTCS (DOPMUPOBAHHE HTOTOBOTO XEIII-
3Ha4YeHMs OJI0KAa HA OCHOBAHHMH CTPOKU-pe3ynbTaTa 3 4acT 2 U ctpokn NONCE:

Homep Crtpoka

1. for (int i = 0; 1 < size; 1 += 2) {

2. intHash = sum + 1 + res[i] + nonceli];

3. res[i] = getHashChar (intHash);

4. intHash = (mul + 1 + 1) * hash + res[i + 1] + noncelsize/2+1/2];
5. res[i + 1] = getHashChar (intHash) ;

6. }

K mepBomy cumBony cTpoku-pesynpTata (res[0]) mobaBisercs MEpPBbIA CUMBOI CTPOKHU
NONCE (nonce [0]) (cTpoku 2-3 TUCTHHTA).

Ko BTOpOoMy cuMBOIY CTpoKH-pe3ynbTaTa (res[1]) MOAMEMIMUBACTCS CUMBOJI C CEPEIUHBI
crpokd NONCE (nonce [7]) (ctpoku 4-5 nmuctuHra).

K Tpersemy cuMBONy CTpOKU-pe3yibTaTa (res[2]) mobaBisercs TPETHH CUMBOI CTPOKHU
NONCE (nonce[2]).

K derBepTOMy CHMBOY CTpPOKH-pe3ynbrara (res[3]) MOAMENUBACTCS OYePEIHONW CHMBOJ
nocite cepeaunbl cTpokn NONCE (nonce [8]).

W Tak nanee:

res [4] —3aBUCHUT OT nonce

[4], res
res [ 6] —3aBUCHUT OT nonce [6
[8
[

1, [5] —3aBucur oT nonce [ 9],
], res[7] —3aBucut oT nonce [107],

res [8] —3aBuUCHUT OT nonce [8], res[9] —3aBucut oTr nonce[11]

res[10] —3aBucutr oT nonce [10], res[11] —3aBucuT oT nonce[12],

res[12] —3aBuUCHUT OT nonce [12], res[13] —3aBucuT oT nonce[13].

Takum oOpa3zoM, eciau B CTpOKE €S B IIMKIJIE U3 YaCTH 2 M3MEHWIUCh CUMBOJIBI res[5] u
res[6], TO sl TOTO, YTOOBI UTOTOBOE XEII-3HAYEHUE CTPOKU HE U3MEHUIIOCh HEOOXOIUMO TOMEHSATh
cootBeTcTBYytomUEe cuMBOIIBI cTpokil NONCE: nonce [9] mnonce [6].

Mo>kHO HamucaTh IMKJ, KOTOPBIH MepedupaeT Bce CHMBOJIBI ali(paBUTa B 3HAYCHUH CTPOKH
NONCE na mecte cuMBOIIOB nonce [9] M nonce [6] Tak, YTO UTOTOBOE XEII-3HA4YeHUE OI0Ka HE
W3MEHUTCS TIPU JO0OABICHUH K HEMY HOBOM TpaH3aKIIHH.

B ycnoBum ckazaHo, 4TO TpaH3aKIHMIO HEOOXOAMMO J00aBUTH B OJIOK MPEIBIAYIIETO Mecsia
(peBpainp).

Jlns mpoBepkH pelieHus: BO3bMEM (GeBpaibCKUil OJI0K:

{

" id": 5,

"date": "2023-02-18",

"hash prev": "007Ctig2m87HRw",
"nonce": "pZO0uf@YZaOzR23",
"storage": [ 30, 27, 25, 7, 29 ]

}

B stoT 650K HEeoOxoaumMo 106aBUTH TpaH3akiuio ¢ 1D 33.
3nauenue StorageHash Gioxa: x1Q@OLYySgR9dbGqg
Hogoe 3nauenue storageHash ¢ noGasieHHol TpaH3aKIUEH: x1Q@OLITgR9dbGqg
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Kak BuaHO, OTIIMYAIOTCS TOJIBKO CUMBOJIBI StorageHash ([5] u storageHash[6].

Crapoe xem-3HaueHue 0JIoka: 00>0E11lmCe7al0

HoBoe xem-3naueHue 010Ka: 00>0EB2mCe7al0
Jlst Toro, 4ToOBI XEII-3HAYCHHE HE M3MEHUJIOCh, HEOOXOIMMO MOJ00paTh HOBBIC 3HAYCHHS CTPOKH
NONCE: nonce [9] unonce[6].

Crapoe 3naueane NONCE: pz0uf@¥za0zR23

Hosoe 3nauenne NONCE: pZ0uf@XZadzR23

C noBeiMm 3HaueHeM NONCE xem-3Hauenue 0j10ka He U3MEHUTCH IIOCiE T00ABIEHHUSA B HETO
tpan3akiuu ¢ ID 33

OtBer: g00aBJIeHHe TPAH3AKIHH B 010K ¢ _id=5,
HoBblii NONCE = pZ0uf@XZadzR23,
hash-cTrpoka 6;10ka = 00>0E11mCe7alO.
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