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AHHOTaNINA

JucuuiuimHa «AHamuTHyeckas oOpaboTKa MaHHBIX B PEaTbHOM BpPEMEHHM» BXOIHWT B
00pa30oBaTeNIbHYI0 MPOrpaMMy BBICIIEro OOpa30BaHUS — IPOrpaMMy MAarucTpaTypsl IO
HampaBieHuto noxarotoBku/  crnenuansHocTH  09.04.03  «[IpuknamnHas  mMHQOpPMATHKaA»
HanpaBieHHocTH  «llu¢ppoBas aHaNMTHKAa NPOU3BOJCTBEHHBIX cucTeM». JlucuunianHa
peanu3zyercs kapenpoi «Ne2y.

JlucuuiuinHa HaueseHa Ha JOpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOIUX KOMIETEHIUIH:

VYK-1 «CrocobeH ocCymecTBIsATh KPUTUYECKHH aHaiu3 MPOOJEeMHBIX CUTyalud Ha
OCHOBE CUCTEMHOT0 [T0JIX0/1a, BEIpaOaThIBaTh CTPATEIHIO JIEHCTBUI»

[1K-1 «CrocoOHOCTh MPUMEHSATH COBPEMEHHBIE METOBI U MHCTPYMEHTAJIBHBIE CPE/ICTBA
NOPUKIAAHOM MHPOPMATUKU [UId aBTOMAaTU3alMu M HMHGOpMaTH3alMU 3a7ad  LUPPOBOM
AQHAJTUTHKH ITPOU3BOJACTBEHHBIX CUCTEM)

ConeprkaHue TUCLMILIMHBI OXBAaThIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C COBPEMEHHBIMHU
METOaMHu 00pabOTKHU JTaHHBIX B PEaJbHOM BPEMEHH.

[IpenoraBanre IUCHMIUIMHBI IpeIycMaTpUBaeT cleAylomue (OopMbl OpraHU3alUu
yueOHOro mporecca: JeKIUH, TPAKTUIECKUE 3aHATHS, CAMOCTOSTEIbHAS pab0Ta 00y4aroImIerocs.

IIporpaMMoil TUCHMILIMHBI IMPEIyCMOTPEHBI CIEAYIOIIME BHJbl KOHTPOJS: TEKyIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B popMe dK3aMeHa.

OOwmast TpyAOEMKOCTh OCBOCHMS IMCLUIUIMHBI COCTaBiseT 4 3a4eTHbIX eAuHulpbl, 144
yaca.

SI3pIK 00y4EHUS 110 TUCHUIIIMHE KPYCCKUN



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
OCHOBHOH 1IEJIbIO TIPETNOIaBaHMs JAaHHOW JUCITUIUTMHBI SIBISETCS MOTYyYEeHUE HABBIKOB
po(heCCHOHATTLHOTO BJIAJICHUS COBPEMEHHBIMH TEXHOJOTHUSIMU aHAMTHYECKOW 00paboTKu
JAHHBIX B peajbHOM BPEMEHHM, a TaKKE TEXHOJOTHUSAMH pPacHpelIeICHHOTO peecTpa M HX
MPUMEHEHHUS B COBPEMEHHOM 3Tarie MUPOBOT0 SKOHOMUYECKOT'O PAa3BUTHSL.

1.2. JlucummuiiHa  BXOJUT B  COCTaB  4YacTH, (OPMHPYEMOH  y4aCTHUKAMH
00pa30BaTe/bHBIX OTHOIIEHUH, 00pa30BaTEIbHON MpOrpaMMbl BHICILIETO 00pa3oBaHus (nanee —
OII BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUTLINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMITETCHIIMSAMH WJIM WX YacTsAMU. KOMIIETeHIIMM ¥ WHIMKATOPBI UX JOCTHKEHUS NIPUBEIACHBI B
Tabmuie 1.

Ta6ymmma 1 — [lepeyeHb KOMITETEHIIMA W MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpymnma) Kon u Ko n HanMeHOBaHWE WHIUKATOPA JOCTHKCHHUS
HAaUMEHOBAaHHE
KOMIIETEHIINH KOMIIETCHIINH
KOMIICTCHIINH
YK-1 Cnocoben
OCYIIECTBIISATh
KPUTHUYECKHUI aHaIU3
P VYK-1.3.2 31ath 11udpoBbIE pECypCHI,
POOJIEMHBIX
YHuBepcalbHbIC . WHCTPYMEHTBI U CEPBUCHI JIUISI PEIIICHHUS
CUTyalllii Ha OCHOBE o
KOMITCTCHIINH 3a/1a4/mpooiieM mpodecCuoHaATBHOM
CUCTEMHOT'0
JIESITSIIBHOCTH
M0JIX0/1a,
BbIpa0aThIBaTh
CTPATEruI0 NEUCTBUI
ITK-1 CriocobHOCTH
MIPUMCHSITh
COBPEMEHHBIE
Mele)HH " [1K-1.B.1 BnageTr HaBbIKaMu BHIOOpa
WHCTPYMEHTAIBHBIX CPEJICTB pa3pabdOTKH,
WHCTPYMEHTAIIbHBIE
cpencTra CPEJICTB CO3/IaHUS U BEACHUS PETIO3UTOPHS,
P . ydera 3a7a4, COOPKH U HETIPEPHIBHOM
[TpodeccuonanpHblie | MPUKIATHON .
WHTETpaIy, 0a3bl 3HAHUH, OTpe/IeIIeHUs Habopa
KOMTICTCHITHH WH(OPMATUKH TSI %
OUOIMOTEK TOBTOPHO MCIOIB3YEMBIX MOTyIIEH,
ABTOMATHU3AIHNH U
OpTaHMW3aINH MMPOIIECcCa UCTIONB30BAHUS
nH(pOopMaTU3alun
. UH(PACTPYKTYpPbl, MOHUTOPUHTA
3814 M GpoBoii (GyHKIMOHUPOBaHUS UHPPACTPYKT
AHATATUKH M p PacTpyKLyp
MIPOU3BOJICTBEHHBIX
CUCTEM

2. Mecro nuctuIuIHHbEL B cTpykType OI1
JucuumninHa MoKeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YUYaIOITIMUCS
MIPY U3YYECHUH CIEAYIOIUX JUCIUTUIAH:
— « CoenuanbHble pa3/ielibl BhICIIEH MATEMATUKH

— « CoBpeMeHHBIE TEXHOJIOTHH pa3padOTKH MPOrpaMMHOT0 00eCIIeUEHMS

—  « DKOHOMHKO-MAaTeMATHUYECKIE MOJICIIN VIIPABICHUS.

3HaHI/I$I, IIOJIYUCHHBIC IIpH HW3YYCHHU MaTepualia }13HH017I JUCHHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U MOT'YT UCIIOJIb30BATHCA ITPU U3YUCHUHN APYTUX OUCHUILINH!
— «locymapcTBeHHAs UTOTOBAs ATTECTAIIMS




3. O0BeM u TpyIOEMKOCTh TUCITUTUTHHBI
JlanHbie 00 00mEM O0beMe JMCIUILUIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4EOHOU
paboThI 1O TUCIUILIMHE (K paclpeieieHue 3TOH TPYA0EMKOCTH 10 CeMeCTpaMm) MpeCTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYA0EMKOCTh IUCIUILTUHBI

TpynoemMKoCTh 110

Bun yuebnoit pabotbl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacos npakmuyeckoii H0020MoeKu 8 8
AyoumopHule 3aHamus, BCEro 4ac. 34 34
B TOM YHCIIC:
nexuuu (JI), (gac) 17 17
1('IpaI()TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie sanatusa  (I13), 17 17
qac

nabopaTtopHbie paboTs (JIP), (uac)

KypcoBoil npoekT (padota) (KII, KP), (4ac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 74 74
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.%%)

*k
IIpumedanue: kaHaUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUATIINHBI U MX TPYIAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHMILTUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI TUCIUITIIMHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 3

Paznen 1. Texnonoruu nudpoBLIX aKTUBOB Ha
npumepe OUTKOHH.

Tema 1.1. BuTkoiH U abTepHATUBHBIE
KPHUIITOBAJIOTHI. 6 6 o5
Tema 1.2. Co3nanue 37eKTPOHHOTO KPUIITO-KOIIETbKa
1 paboTa C HUM.

Tema 1.3. TpaH3akunu, XpaHEHUE U HCIOIB30BAHUE
KPHIITOBAJIIOTHL.

Paznien 2. OcobGenHoCTH reHepanyu (MaifHUHTa)
1 (POBBIX AKTUBOB.
Tema 2.1 IlorsITHE MaHUHTA.

Tema 2.2. OcHOBHBIE TeXHOJOrMK MaitHuHra: Proof of
work, Proof of stake. Tema 2.3. OTkpbITHIE |
3aKpBITHIC pACIpPEeIICHHbIE PEeCTPhI




Paznen 3. LludpoBble akTUBBI Kak MHBECTUIIMOHHBIHI
HUHCTPYMEHT.

Tema 3.1 KparkocpouHoe ¥  IOATOCPOYHOE
WHBECTUPOBAHUE B HM(PPOBOH aKTUB, UX CPABHEHHE.
Tema 3.2. IlpakTuka HCIIOJIb30BaHUS OWUTKOMH B
pasHbIX  0ONacTsIX  MHBECTHLUH,  SKOCHCTEMBI
KPHUIITOBAJIIOT.

Tema 3.3. Texuudyeckuid aHaliu3 W TPOABHHYTHIC
TaKTUKHU TOPTOBJIN.

Tema 3.4. IlepcrieKTUBBI pa3BUTHsI OUTKOIHA.

Hroro B cemectpe: 17 17 74

Hroro 17 17 0 0 74

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTCSl B HEMOCPEICTBEHHOM  BBIIOJHEHUU
Oo0y4yaromMMHUCS ~ OMNpPENEeNEeHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymei
npodecCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHIATHH MIPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TeM JEKIMOHHOTO [IUKIIa

Howmep paznena HaszBanue u conep:xanue pa3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1 udporeie akTHBEI, MX BUABL. LleHTpann3oBaHHbIC U pacpeneIEHAbIe
peectpel  (kypuamsl). Peectp B pekume  Append-Only.
HenentpanuzoBanHas  cornacoBaHHocTb.  Ckpuntel  butkounna.
Crpykrypa Onoka burtkomna. Cets butkomna. Ilpucoennnenume
nupuHroBoi cetu butkomHa. IIpomyckHble orpaHudenus buTkouHa.
AnbpTepHaTHBHBIE K BUTKOMHY CHCTEMBI PacIpeNeNeHHOTO peecTpa —
aJIbTKOUHBI. XpaHEeHUEe OUTKOMHOB. ['opsiuee U XOJIOHOE XPaHUIIHIIA.
Paznenenne wu pacnpoctpanenue kimoued. OHIAWH-KOIIETBKH U
oOmenHble Oupku. Ilnmarexsbie cepBucel. Komuccnonsele 3a
TpaH3akiuuu. OOMeH KpUITOBAJIIOT.

2 Kpunrorpapuueckue X3m-QyHKIUH. XeII-yKa3aTeJd U CTPYKTYpHI
naHHbIX. Lndposeie nognucu u TpeOoBanus K HUM. OTKPBITHIE KIIIOYH
Kak WASHTU(UKATOPBl JIMYHOCTH, pPAaCIpECIeHHbId KOHCEHCYC.
[IpoBepka MOAMMHHOCTH TpaH3akuuid MaitHepamu. IIpomecc moucka
JocTtoBepHoro  Omoka.  JluHaMuka — CIIOKHOCTH ~ MalHHHTA.
MexaHHU3MBI CTUMYJIMPOBAHUS, HCIIONB3YIONIMEeCss B  OWTKOMH.
CooOTHOIIEHHE BpPEMEHH, 3aTpadrBaeMOro Ha co3daHue OyoKa, U
CIIO)KHOCTH. AmnmapatHoe o0ecrieueHHe MaiHWHTa. YTioyOlieHHas
cxeMa  SHA-256  (Oe3omacHbii  airOopuT™M  XELIMPOBAHUS).
DHepronoTpedieHne U JKOJOTHS. [Tynet (o6benuHeHMHE,
COBOKYITHOCTh) COBMECTHOTO MaWHWHTa. AHOHHMMHAs DIJIEKTPOHHAS
BAJIIOTA HA OCHOBE CJICTIBIX MOANUCEeH. MUKIINpOBaHUE (CMELIMBAHUE).
AnroputMm oObeauHEHHS MOHET T0I 11 [1eTTKOBEIi MyTh.

3 buTtkoitH Kak KypHAI TOJBKO I J00aBICHUS AaHHBIX. [IpakTraeckue
MPUMEHEHUSI CBOWMCTB OWTKOWHA. be3omacHbie MHOTOMApTUHHBIC
JoTeped B OuTKOiiHE. BUTKOMH Kak MCTOYHMK ciay4ailHOCTH. PBIHKH
MPOTHO3UPOBAHUS W PEANbHO CYHIECTBYIOUIMM IOTOK JaHHBIX.
PaznooOpasue kpunToBadioT. B3ammopeicTBHe 3IIEKTPOHHBIX OHpK.
[lepexpecTHble IEMU aTOMApHBIX CBOMNOB ((pHHAHCOBas omepanus B
Buzie 0OMeHa pa3HooOpa3HbIMHU akTHBamu). CaiirueiiH (OOKoBast Lielb).




Lightning  cerp  MmacmTabupoBaHusi ~ OWUTKOMH. dApps
(meneHTpann3oBaHHBIC MNPWIOXKEHUS) W CMapT-KOHTPAKThL. Buisl
TEXHUYECKOro aHanu3a. OCHOBHBIE XapaKTEPUCTHKH Tpaduveckoro,
WHIWKATOPHOT0, BOTHOBOTO M CBEYHOTO aHanu3oB. [lyTu mHTErpamuu
omokueitna.  Kpayadanmuar  (xojutekTmBHOE — (pMHAHCHUpPOBaHUE,
OCHOBAaHHOE Ha JOOPOBOJIBHBIX B3HOCAx). VMHBeCTHMIIMH B MEPBUYHOE
pasmemenne MoHet (ICO) u mamn mudposoro aktua. llepcrekTuBbI
pa3BUTHS IU(POBBIX JICHET.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYTOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

W3 Hux Ne
No | Tewmbl npaktruueckux | PopMbl MpakTUYECKUX | Tpyl0eMKOCTh, |TpaKTUYECKOM | pazaena
/11 3aHATHHI 3aHATUN (dac) MOJTOTOBKH, | JUCITHII
(dac) JIMHBI
Cemectp 3
1. | JoxymeHnTupoBaHue HccenenoBarenbekuii 4 2 1
npaBa BJIAJICHUS MPAKTHKYM
1M (POBBIM aKTUBOM
2. | IIpakTnueckoe KomnbroTepHslit 4 2 2
XJIIMPOBAHUE NPaKTHKYM
3. | Co3nanue Hernouku KomrsroTepHsrii 4 2 2
OJIOKOB JJAHHBIX MPAKTHKYM
4.| Co3ganue XxpaHuIUIIa KommnbroTepHslii 5 2 3
JIAHHBIX B ITUPUHTOBOM MPaKTUKYM
CHCTEME
Bcero 17 8
4.4. JlabopaTopHble 3aHATHUS
Tewmbl JTabopaTOPHBIX 3aHATHH M UX TPYJAOEMKOCTh PUBEACHBI B TA0OHIIE 6.
Tabmuna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh
W3 maux Ne
Ne HaumenoBanue nabopatopHbix paboT Tpynoemxocts, | npakTHieckoi | pasiena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI

Y4eOHbIM MJIAHOM HE TPEIYyCMOTPEHO

Bcero

4.5. KypcoBoe nMpoeKTUupoBaHUE/ BHITOTHEHUE KyPCOBON PabOThI
Y4eOHBIM MJIaHOM HE TPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJatoIIIXCs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe 7.




Tabnuna 7 — Buabel caMmocToaTebHON paboThl M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrosiTensHOM paboThI

qac qac

1 2 3

H3ydeHne TeopeTHuecKoro MmaTepuania 44 44

nucuurmiuael (TO)

Kypcoroe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[ToaroroBka K TEKymieMmy KOHTPOIIIO 5 5

ycneBaemoctu (TKY)

Homamnee 3aganue ([13) 22 22

Kontponbnsie pabotsl 3a04nukoB (KP3)

IToaroroBka Kk MpoMeXyTOUHOU

arrectanuu (I1A) 6 6

Bcero: 74 74

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIIbHOW Pa0OThI 00YUAIOIIMXCSI 10 TUCIMILTHHE (MOJIYIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIBI IS CAMOCTOSITEIIBHONH PabOThl OOYYArOIIMXCSl yKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN
[lepedyeHb neYaTHBIX U SJIEKTPOHHBIX YUeOHBIX M3IaHUH MPHUBEIeH B TaOIuUIE 8.
Tabnuua 8— [lepeyeHb NevyaTHbIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

KonnuecTBo 3K3eMILISIPOB B

Mudp/URL oudnanoreke
bubnuorpaduueckas ccpiika
aznpec (KpoMe 3JIEeKTPOHHBIX
9K3EMILISIPOB)
004.6 T'ananuna B.A. ba3sl m1aHHBIX.
15 IIporpammuposanue B CYB/I

PostgreSQL : yue6HO-MeTOIMYECKOE
nocobue / B. A. I'ananuna, JI. A.
Pemreros ; C.-Iletepb. roc. yH-T
a’pOKOCM. TPUOOPOCTPOECHUS. —
CII6.:U3n-8o I'VAIIL 2020. - 110 c.

004 T'ananuna B.A. ba3bl TaHHEBIX :
I'15 nabopaTopHbIi mpakTukyM / B. A.
l'ananuna, JI. A. Pemetos ; C.-
[Terep6. roc. yH-T a3pOKOCM.
npubdopoctpoenus.- CIIO. : M3a-Bo
I'VAIL, 2018.-91 ¢

004.8 Cunopkuna, U. I'.Cuctemsl

C34 HCKYCCTBEHHOTO UHTEIIJIEKTA :
yuebHoe nocodue / 1. T
Cunopkusa. - M. :KnoPyc, 2015. -
248 ¢




004 CosetoB, b. f1. ba3bl 1aHHBIX:

C 56 y4eOHUK ISl IPUKIIaHOTO
OakamaBpuata / b. 5. CoBeros, B. B.
LexanoBckuit, B. [[. YepToBCKOM ;
C.-ITerep0b. roc. 2IEKTPOTEXH. YH-T
"JIDTU". - 2-e 3. - M. : KOpaiir,

2015. - 463 c..
519.1/.2 ®apadonos B.I'. Cnyyaiinbie 50
D24 BEJIMYMHBI U CITy4aifHbIe COOBITHS/

@apadonos B.I'., Yerumos B.U. ; C.-
[TetepO. roc. yH-T adpOKOCM.
npudopoctpoenus. - CII6. : Uzn-Bo
I'VAIL 2020. - 127 c.

519.1/2 YcrumoB B.M. OcHOBBI 100
VY 80 KOPPEJALMOHHOTO U
perpeccronHoro ananusa /B. U.
Ycrumos, B. I'. @apadonos ; C.-
[Terep6. roc. yH-T a3poKOCM.
npubopoctpoenus. - CII6. : U3a-Bo
['YAIL, 2015. - 34 c.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
WH(OPMAITMOHHO-TEIICKOMMYHHKAITUOHHOM ceTh « THTepHEeT»
[Tepeuenn SJIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAIOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBeseH B Tabnuie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BaTEIBHBIX PECYPCOB HHPOPMALMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTh «HTEpHET»
URL aapec HaumeHnoBanue

http://e.lanbook.com/books 3BC «Jlanby

http://znanium.com/bookread | D5C «ZNANIUM»

https://bits.media WHGOPMAIIMOHHBIN CAlT O KPUIITOBAIIOTE
https://happycoin.club WHGOPMAIIMOHHBIN MOPTaJ 0 OJIOKYEHH
https://coinmarketcap.com nHGOPMAIIMOHHBIN CAlT 0 1eHaX IU(PPOBBIX AKTHBOB
https://www.garant.ru/ WubopmanmoHHO-paBOBOH MOpTa

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOJIb3yeMOIro MpH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoIecca MO AUCLHUIIUHE.
[lepedyeHp UCONB3yeMOro MPOrpaMMHOro obecrieueHus npejacranieH B Taduuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOTO 00€CIICUCHIS

Ne i/ HanmenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHCTEM,UCITONIb3YEMBIX pu
OCYILIECTBIIEHMH 00pa30BaTEIbHOrO MPOLEcca MO AUCHUIUINHE



http://e.lanbook.com/books
http://znanium.com/bookread

[lepedens UCHOMB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabmure 11.

Tabnuna 11— [epeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, IPECTaBICH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuun
n/n MaTepHaTbHO-TEXHUUECKOM Oa3bl (pu HEOOXOMMOCTH)

1 | JlexuuoHHas ayiuTOpuUs

2 MynsTumMeauiiHas JICKUUOHHAS ayIUTOPHUS

3 | KoMmbroTepHBIii KJIacc 00IIero Ha3HAYCHUS

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OLIGHOYHBIX CPEACTB [UIsl TMPOBEACHUS MPOMEKYTOYHOW aTTecTalluu
00y4JaroIuXcs 10 JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuua 13 — CocraB OIIEHOYHBIX CPEACTB ISl IIPOBEJICHHS IPOMEKYTOYHOHN aTTeCTaIlluu

Bua npoMexyTo4HOM arTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB
OK3aMeH Crrcok BONPOCOB K 3K3aMEHY;
3amauu;
TecTsl.

10.2. B kauyectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHCcs MPUMEHseTCsl 5-0ajulbHas IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, KOTopas nmpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOJIYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIIa
UCIIOJIB30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIETEHIIUH

Or1eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayutbHAs mIKaIa PaKTep (bopep

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, I1OCJIE0BATEILHO U TPAMOTHO €r0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOH JIUTEPATYpHI,

«OTJIYHO» %
CGATTCHOY TECHO MPUBA3BIBAET YCBOECHHBIE HAYUHBIE MTOJOKEHHS C PAKTUIECKOM
JIEATENBHOCTBIO HAIIPABIICHHUS;
— yMesio 000CHOBBIBAET U apI'yMEHTHUPYET BBIIBHIAEMBIE UM HJICH;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— cBODOOJIHO BJIAJIEET CUCTEMOM CHENMAIN3UPOBAHHBIX OHSATHH.
— 00y4JaroIuiics TBEPAO YCBOMI IIPOrPAMMHBIN MaTepHall, FPaMOTHO U
[0 CYIIECTBY H3JIaracT €ro, ONUpasch Ha 3HAHHUA OCHOBHOM
«XOPOLIO» TTHTEpATYDHL,
«GavTCHO» — HE JIOIYCKAET CYIIECTBEHHBIX HETOYHOCTENH;

— YBA3BIBA€T YCBOCHHBLIC 3HAaHHUA C HpaKTquCKOﬁ JCATCIIBHOCTBIO




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CUCTEMOM CIIeMaTN3UPOBAHHBIX TOHITHH.

— o0yyaroluiicss yCBOWJI TOJBKO OCHOBHOW IMPOrpaMMHBIN MaTepual,
[0 CYILIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATyPHI;

— JIOIYCKaeT HeCYIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

«yIOBJIETBOPUTEIIHHO .
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
«3aUTEHO»

HaIpaBJICHUS;
— cnabo apryMeHTUPYET Hay4YHbIE TTOJI0KEHUS;
— 3aTpyaHseTCs B JOPMYITUPOBAHUHU BBIBOJIOB M 0000IIEHNUI;
— YaCTUYHO BJIaJIC€T CUCTEMOM CeIMaTu3UPOBAHHBIX MTOHSITHIA.
— o0yuyaroluiicss HE YCBOWJ 3HAYUTENIBHOM 4YacTh IPOrpaMMHOrO
MaTepuania;
— IONyCKaeT  CYUIECTBEHHbIE  OMMOKA W  HETOYHOCTH  IpPHU

«HEYOBJIETBOPUTEIIHHO .
paccMOTpeHHH MPo0JieM B KOHKPETHOM HalpaBIICHUY;

«HE 3a4TEHO»

— He GOpMYJIHUPYET BBIBOJIOB H 0000IICHUI.

— UCIBITBIBACT TPYAHOCTHU B IMMPAKTUYCCKOM NPUMCHCHHUHU 3HaHI/II71;
— HC MOXCT apryMCHTUPOBATH HAYUYHBIC ITOJIOKCHU A,

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) ajs sKk3aMeHa peIcTaBlIeHbl B Taoumie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

No

wn [Tepeuens BompocoB (3a7au) A7 SK3aMeHa

Kon
WHIUKATOpa

1. Pacckakxute CBOMMHM CIIOBaMH YeM paclpejie/ieHHast 6a3a JTaHHbBIX OJIOK-
YyeliHa OTJINYAeTCs OT TPAAUIIMOHHBIX 0a3 JaHHbIX ?

OrtBert. TpanuunoHHble 6a3bl JaHHBIX Pa0OTAIOT B (hOPME KIMEHT-
CEpBEPHBIX OTHOUICHUH. KITHeHT MOXeT U3MEHSTh U 100aBIATh JaHHBIE B
6a3y, XpaHAIILYIOCs Ha IEHTPaTU30BaHHbIN cepBepe. OTKa3 U B3JIOM
cepBepa IPUBOJUT K ITOJTHOM MMOTEpH JaHHBIX MU UX
HECAaHKIIMOHMPOBAHHOMY M3MEHEHHI0. B To Bpems kak, 6a3a qaHHbBIX
GJIOK-YEiTH TTOTHOCTHIO ACHEHTPAIN30BaHa U XPAHUTCS OJTHOBPEMEHHO Ha
Ka)KJIOM 13 HOZIOB (HE3aBUCHMBIX KOMITbIOTEpOB). Hozbl mprHUMaIOT
ydJacThe B KOHCEHCYCe IpH J100aBICHNH HOBBIX JaHHBIX. DTO
obecrieunBaeT yCTOMIMBOCTh K MOTEPE JaHHBIX, TAK KaK IPH BBIXO/E U3
CTpOst TF0OOT0 U3 HOJIOB, CYIIECTBYET €Il[€ MHOTO HEIOBPEXKIACHHBIX U
JIOCTYITHBIX KOIHMH 0a3bl JaHHBIX Ha IpyTrUX Hojax. baza maHHBIX GJIOK-
YelH MpeaaraeT JIyqIIyo Ipo3pavyHOCTb, [IETOCTHOCTh U 3alUIICHHOCTh
JITAaHHBIX.

VK-1.3.2

2. Pacckakxute CBOMMH CIIOBAaMH YTO TaKOE KOHCEHCYCHBIA alTOPHUTM.

OtBeT. KOHCEHCYCHBIN aJITOPUTM — 3TO AITOPUTM (IIPOTOKOJT B
KOMITBIOTEPHBIX CETSX ), TIO3BOJIIONINNA CETH ACHICHTPATN30BAHHBIX HO/IOB
(P2P ceTtn) moayepxuBaTh €ANHCTBO M LIEIOCTHOCTh paclpeaeIeHHOH
6a3bl JaHHBIX. Hanbosee M3BECTHHIMU allrOPUTMaMH SIBIISTIOTCS
JoxkazarensctBoM ctaBku (PoS) u JlokasaresnsctBoM pabotel Work (PoW).

YK-1.3.2

3. Kakast ocHOBHas HJiest aTOMapHOTO cBOMa?

OtBeT. ATOMapHBIN CBOII — 3TO ONepalys oOMeHa HU(PPOBEIMU aKTUBAMH,
NpUHAJISKAINM K pa3HbIM OJI0K-4eiiH cucteMaMm. OCHOBHAs Hies
3aKJIF0YAETCS B OCYIIECTBICHHUH KpOCC IUIaTpOopMEeHHOTo 0OMEeHa B
ABTOMATUYCCKOM PEKUME, 0e3 ITPUBJICUCHUA JTIFOOBIX IMOCPEIHMUKOB.

VYK-1.3.2

4, B uéMm 11eHHOCTh U BasKHOCTH TexHomoruu Lightning cetn B GutkonH?
Ortser. Texuonorust Lightning cetu (Lightning Network) mossosster
pasrpy3uTh CeTh OUTKOWH, BBIHOCS MTOCIIEIOBATENFHOCTh PYTHHHBIX

I1K-1.B.1




OJTHOTHITHBIX TPAH3AKIHMH 3a ITPEEbl CETH, HO BHOCS B OJIOK CETH TOJIBKO
(MHANBHBIN PE3yNBTAT CEPHUHU YKa3aHHBIX TPaH3aKLMUI.

CornacHsl 4 BbI 4T0, JAPP U CMapT-KOHTPAKT — 3TO OJHO U TOXKE?

Orger. Her, He cornaceH. dApPS — 3T0 JeleHTpaIn30BaHHOE
MPWIOKEHUE, KOTOPOE BBIMOJHSAET ONpPEeNICHHOE IeHCTBHIE HITH (DYHKIHIO
B O10k-yeiine. OHO MOJyIEPKUBACTCS OpraHn3alKeil, YToObl OHAa MOTJIa

3¢ PEeKTUBHO aBTOMATU3UPOBATH HEKOTOPHIE MPOLIECCHI WM 3aBEPIIUTH HX.
CMmapT- KOHTPAKTBHI, C APYTOH CTOPOHBI, CO3JaHbI, YTOOBI AEHCTBOBATH KAK
JIBa apTHEPA I10 3apaHee ONpPEAEICHHBIM NPaBHIaM C HCIIOJIb30BAHUEM
KOJIa.

IIK-1.B.1

Kaxkoit BapuanT mydme dApp nim KjIaccu4ecKoe MPHIOKESHAE IS
WCIIONB30BaHUS HA COBPEMEHHOM 3Tane pa3Butus | T-rexHomormii?

OtBet. dApps pabOTarOT B JEIIEHTPATU30BAHHOM OJIOK-YeHHE, B TO BpeMs
KaK KJIACCHYECKHUE MPUIIOKEHNUS, B TIOIABIISAIOIEM OOJNBIINHCTBE, HE
npeaHa3HaYeHbl U1 pPaOOThl B ACLEHTPAIN30BAHHOMN IKOCHCTEME.
Ioatomy dApPPS, kak Gosiee YCTOWYMBBIC K MOTEPE AAHHBIX,
NPE/ICTABISIOTCS Oosiee BOCTpeOOBaHHBIMH Ha JAHHOM JTarie pa3Butus 1 T-
TEXHOJIOT Uil

IK-1.B.1

Kakoii Bapuant nyuie JlokazarensctBo ctaBku (PoS) unm [Jokazatenber-
B0 pabotel Work (PoW)?

Ortser. O0a anropuT™Ma IMPOKO UCIONb3YIOTCS. B ciyyae mpuBaTHBIX
0JI0K-4YeiH BEpOSsTHO Jy4llle HCIIOJIb30BaTh JlokazaTenseTBo craBku (PoS)
Kak 0oJiee OBICTPOACHCTBYFOLINIT MPOTOKOI. B cilydae OTKPHITHIX OIOK-
yeiiH, JJokazarensct—Bo padoTel Work (PoW) MokeT OBITh mpenmnoyTa-
TeJlbHee Kak 0oJiee YCTOWYMBBIM BAPHAHT IO OTHOLICHHIO K B3JIOMY.

IIK-1.B.1

Pacckaxute CBOMMHE CIIOBAMH KaK pabOTaeT KOHCEHCYCHBIN ajJrOpUTM
JHoxkazarenbctBo pabotsr (PoW).

Otger. AnroputM JlokazarensctBo padbotsl (PoW), 3anpamimBaeT y HOOB
MOATBEPXKIICHNUE UX PAOOTHI IO PELICHHIO BBIYUCINTEIBHO EMKOM
MaremaTuueckoi 3agaun. Hony, pemuBinemy 3ai1ady paHblile OCTalbHbIX,
JIOBEPSIETCS 3aIIUCh OYEPETHOT0 0JI0KA B OJIOK-UYEHH C aBTOMAaTHYECKUM
HaYMCJICHUEM BO3HArpaXXJIACHM.

VK-1.3.2

PacckaxxuTte CBOMMH CJIOBaMH KaK paboTaeT KOHCEHCYCHBIN allrOPUTM
JoxazarenbctBo cTaBku (PoS)?

Ortser. Jloka3aTesbCTBO CTaBKH paboTaeT yepe3 pa3MeTKy TOKEHOB.
BwmecTo Toro, 4T00BI pemarh CI0XKHbBIE MATEMaTHIECKNE BEIYMCIUTENBHbIE
TOJIOBOJIOMKH, KETOHBI MJT MOHETHI CTaBATCS Ha HOJBL. DTH CHEUaTIbHbIC
HOJIbI, IPUHUMAIOT Y4acTHE B IIPOLIECCe KOHCEHCYCa, AeNasi CTaBKH OT
nonb3oBarestsi. Hompl Becerna MOryT OBITh BBIOpaHBI JJIsl TPOBEPKH OJIOKa
TpaH3akiyu. OHM MOJTy4YaroT BO3HArPaXXICHUE II0CTIE YCIEIIHOW IPOBEPKU
TpaH3aKLHUH.

VK-1.3.2

10.

Pacckakure CBOMMM CIIOBAMM KaK 00€CIIEYMBAETCS LIEIOCHOCTE U
HEU3MEHHOCTD LIENU 0JI0KOB B OJIOK-YeiH?

OtBer. Xen-3HaueHUE, HA3HAYCHHOE OJIOKY, UCIOIB3YETCS AT UX
00benuHEnYs B 1enb. Eciy 3HaueHne Xela H3MeHETCs, 9TO 03Ha4YaEeT,
YTO KTO-TO MBITACTCS MOJCIaTh JaHHBIC, XPAHSIIUECS B OJIOKE.
LemocTHOCTE BCel Lenu ITyTeM COXpaHEeHHUs 3HAYCHHS X eI~ yHKIIH
mpeapIayIero 06Joka B ciieayromeM 6ioke. Hampumep, 61mok 3 Oynet
XpaHUTh Xell-3HaueHre 0J0Ka 2 U Tak fanee. B uTore u3amMeHeHue I000ro
0JI0Ka M3 yKe paHee 3alTUCAHHBIX B OJIOK-YEHH CTAHOBUTCSI HEBO3MOKHBIM.

VK-1.3.2

11.

HazoBuTe uncio 6;10k0B-poanTeel Kaxkaoro 6J0ka B OJIOK-4eiH
(uckirouas 670K reHe3uca)?

a)0

0) 2

B) 1

3

OTBeT. B

VYK-1.3.2

12.

HazoBure xakas HOZa IS IPOBEPKU TPAH3AKIHIA [OJYYaeT TOIBKO
3aroJIOBKH OJIOKOB?

a) TMoJHAas HO/Ia

6) SPV-Hona

B) MyJIbTH-HOJIA

YK-1.3.2




r) Hofa-MalHep
OrtBer. 6

13.

Ha3oBuTe 0OCHOBHOE JOCTOMHCTBO OJOK-4eWHA MPUBATHOTO THUIIA:

a) BBICOKUH YPOBEHbB JIOBEPHSI CO CTOPOHBI MOJIB30BATENICH

0) BBICOKAsi CKOPOCTb TIOJITBEPIKICHUS TPaH3AKIUH

B) OoJiee KOHTPOJHpYeMas Cpeia s peanu3auu Ou3Hec-OyHKIUH
T') HU3Kasi CTOUMOCTh TPAaH3aKIIUU

OTBeT. B

VK-1.3.2

14.

HasoBure ocHOBHBIE TpeHBI HU(POBOH IKOHOMUKH, IIPOSBUBLINE ceOs B
TEXHOJIOTHH OJIOK-UeiH (YKa)XUTE BCE BEPHBIC YTBEP)KICHHSA):

a) CKITI0YEHHE TOCPETHIKOB

0) yBeTIYeHHE JTOKAIN3aUN OU3HEC-NesITeIbHOCTH

B) BOBJICUCHHE TEXHOJIOTHI Ha CTBIKE HAYK

I') YMEHbBLICHHE BIHSHUS «YEJIOBEYECKOTro (haKTopar

OTBeT. aBr

YK-1.3.2

15.

HasoBure 0CHOBHOE JOCTOMHCTBO OJIOK-4eliHa IMyOJIMYHOTO THIIA:
a) BBICOKUI ypOBEHb JJOBEPUSI CO CTOPOHBI IIOJIb30BATEINEH

6) BBICOKast CKOPOCTb IOJTBEP)KICHUS TPaH3aKIU

B) OoJiee KOHTPOJIHPYeMas Cpeia s peanusaiuu ousHec-OyHKIun
T') HU3Kasi CTOMMOCTbH TPaH3aKIIUU

OtgerT. a

VK-1.3.2

16.

CremnaiiTe BEIBOABI O QYHKIUH ZOSSip-TIPOTOKOTA?
OtBert. GOSSip-mpoToko (0T aHr. §OSSip — CIUIETHS) COOOIAET y37IaM CEeTH
0 HOBBIX TPaH3aKIUAX JJIsl BKIIOUCHHS WX B OJIOKH

IK-1.B.1

17.

Pacckaxure cBouMHu ciaoBamu yTo coaepkut mya UTXO.
Ortser. [Tyn UTXO (anrn. ab6pesuarypa Unspent Transaction Output)
COJICP’KUT HEN3PACX0I0BaHHbIE BBIXOABI TPAH3aKIMH MTOJIb30BaTEIeH

YK-1.3.2

18.

Ha3oBurte 0cHOBHBIE CBOMCTBA SJUIMITUYECKUX KPUBBIX,
00ycIaBIMBaIOIINE MX HCIIOIB30BAHNEC B TEXHOJIOTHH OJIOK-YeHH (YKaXKUTE
BCE BEpHBIC YTBEPXKICHUS):

a) ;mo0ast HaKJIOHHAs TIpsIMas, epeceKaroIas UM THYECKY 0 KPUBYIO B
JIBYX TOYKaXx, Bcernaa OyJeT epeceKkarhb ee U B TPEThei TouKe

0) AMCKPUMMHAHT ypaBHEHUS JUIMIITHUECKON KPUBOI HE PaBEH HYIIIO

B) JI100ast HAKJIOHHAS [IPSIMasi, SIBJISIOIIASCS KAacaTeIbHON K KPUBOU B
OJTHOH M3 TOYEK, 0053aTeIFHO IepeceyeT KPUBYIO €I1e POBHO B OJHOM
TOUKE

T) CBOMCTBO JETUMOCTH TOYCK JUIMNTHYCCKIX KPHUBBIX HaJl KOHCYHBIM
noJjieM

OrgerT. aB

VK-1.3.2

19.

Hccnenyiite B Kakux THIax OJ0K-ueifHa reHepalys HOBBIX OJIOKOB
OCYIIECTBIISIETCS IEHTPAIM30BAaHHBIM 00pa3oM:

a) BO Bcex

0) B myOIUYHBIX

B) B IPUBATHBIX

r) B (heiepaTUBHBIX

OTBeT. B

MK-1.B.1

20.

Cornacusl 1 Bbl 4TO SPV-HOzA NTpK NIPOBEPKE TPaH3aKLUK 0oOparaercs
a) K ITOJTHOM Hoze

6) x API

B) K Q/IMUHUCTPATOPY CETH

T) K IpoBaiinepy cetu

Ortger. CornaceH ¢ BapuanToM a) - SPV-Hoza, He nmest Bech OJIOK-4eiiH,
JUISL TIPOBEPKE TpaH3aKIMK oOpamaercs K IOJIHOH HOJle, 00J1aatomei
TIOJIHBIM OJIOK-4YeHHOM

IIK-1.B.1

21,

CorJiacHBI JIM BBl YTO TEXHOJIOTHS OJIOK-YEHH OCYILECTBIISET:

a) YKpyIHEeHne Ou3Hec-TpoIiecca

0) nnpopmaruzamuo OU3HEC-MpoIecca

B) aBTOMATH3AIHIO OU3HEC-TIpoIecca

T) peMH)XeHEPHHT OM3HEC-TpoIecca

Ortser. CoriaceH ¢ BapHaHTOM T') — PEHHKEHEPHHT, TaK KaK MO-CyTH 3Ta
TEXHOJIOTHSI [OJHOCTBIO MEPECTPanBAET LIEHTPAIH30BAaHHBIE OTHOICHHUS
Ha JICLCHTPaJIN30BaHHbIE

IK-1.B.1




22,

HazoBure BepHbIe O6JI0KH Harpaaa MaiHepaM He Ha3HAYACTCS?

a) OJIOKM, BKIIOYAONIUE TPAH3AKIUK 0¢3 KOMUCCHH

0) orphan-6m0ku

B) OJIOKH, MOATOTOBJICHHBIC C IIOMOIIIBIO ATaIOHHOTO KireHTa Bitcoin Core
r) 6110KH, oarotoBieHHble Catomu HakamoTo6

OtBeT. 0

VK-1.3.2

23.

HasoBure xaKkoi HEI0CTaTOK COBPEMEHHBIX OM3HEC-TIPOLIECCOB YCTPAHSIET
TEXHOJIOTHSI OJIOK-4eHH?

a) HHU3Kas CKOPOCTh (PMHAHCOBBIX OTepaIuii

0) TpaH3aKIIMOHHBIE H3IEPKKA

B) HEPa3BUTOCTH TEICKOMMYHHUKALMOHHBIX CETeH

I') BOBJICYCHHOCTh [IOCPETHUKOB

OtBer. T

VK-1.3.2

24,

Cpenu AeneHTpaIn30BaHHbIX PacTIPECICHHBIX CHCTEM TEXHOIOTHH OJIOK-
YelH HeMmoCPECTBEHHO MPEALIECTBYET TEXHOIOTHs

a) IEUEHTPAIN30BAHHBIX CHCTEM

0) LIEHTPaJIM30BaHHBIX CHCTEM

B) pacrpe/ielIeHHBIX CUCTEM

T') KPUIITOBAIIOT

OTBer. a

YK-1.3.2

25.

B cocTaB u CTpyKTYpy HHGOPMAIIMOHHON 0a3bl BXOST (YKaXKHUTE BCE
BEpPHbBIC OTBETHI):

a) aitn

0) rpadux

B) 3aITUCh

T) TabJIuIa

OtBer. aB

VK-1.3.2

26.

HazoBure ocHOBHBIC NPEnATCTBUA HA ITyTH Pa3sBUTUA TEXHOJIOTHUU 6J'IOK-
YelH:

a) MOCTOSIHHOE YBEIHUCHHE pa3Mepa (PH3HUSCKOr0 XPaHIIHIIA,
XPaHSIIIETO LENOYKy GJIOKOB

6) Masas mpoIycKHasl CIOCOOHOCTh CETH

B) cnabasi moIepKKa CO CTOPOHBI TPOU3BOTUTEIICH aNlapaTHOTO
obecrieueHHs

T) CI0)KHOCTB TIPABOBOTO PETYINPOBAHUS

OTBerT. abr

VK-1.3.2

27.

Ornenure, 1eHCTBUTENLHO JIH OUTKOMH aHOHUMEH?

OTtBeT. BUTKOMH SIB/IsIETCA HE MOJIHOCTHIO aHOHUMHBIM, TaK KaK BCE
TpaH3aKIIWH 3aIACHIBAIOTCS B OJOKYCHH, KOTOPBIA MOXHO TPOCIICKIBATH
Omaromapst aHATUTHYECKUM TEXHOIOTHSIM. BMecTe ¢ TeM, Takoe
OTCIIeKUBaHKUE TPEOYET 3HAUUTENBHBIX PECYPCOB U IMIPAKTUIECKH HE
OCYIIECTBHMO Ha YPOBHE OTNEIbHOTO (husnuiia. [ToaToMy OUTKOMH MOXKHO
Ha3BaTh IICEBJI0 AHOHUMHOMN CHCTEMOM.

MK-1.B.1

28.

Pacckaxxurte cBOMMHM CIIOBaMH sl 4eTo Hy»KHBI ycTpoiicTBa ASIC.

Ortser. Yerpoiicteo ASIC (Application Specific Integrated Circuit) — sto
CIEIUAN3UPOBAHHBI KOMIBIOTED, MTO3BOJISIOIIUN PEIIUTH CIIOXKHYIO
MaTeMaTHUYECKYIO 33Ja9y U TOCJIE TOJIYICeHHUs OTBETa CO3/1aTh HOBBIH OJIOK

VK-1.3.2

29.

HUccnenyiite, 4TO Takoe KpUnToBamoTa?

a) 3amm¢poBaHHas BaJFOTa TocOaHKa

6) PaszHoBHIHOCT IN(POBOIT BATIOTHI

B) TaiiHble JEHBIM XaKepoOB

r) COBOKYITHOCTh TPaH3aKIIM{ TI0JIb30BaTEICH, 3alTMCaHHas B OJOK-4elH
Otser. T

MK-1.B.1

30.

Pacckaxute cBOMMH CJIOBaMH Ha KaKOM TEXHOJIOTHH OCHOBAHO
(DyHKITMOHHPOBAHKE KPUTITOBATIOT?

OtBeT. DYHKIIMOHUPOBAHUE KPUIITOBAIIOT OCHOBAHO HAa CHCTEME
CBSI3aHHBIX OJIOKOB W3 TPAH3AKIIUH MOIB30BATENEH, TO €CTh Ha TEXHOJIOTHH
Bbiox-ueiin

YK-1.3.2

31.

HWccnenyiite pa3nuans OUTKOMH U U(POBOTO pyOIIs.

OtBet. X0Ts 00a TepMHUHA OTCHIIAIOT HAC K IUTATE)KHBIM HHCTPYMEHTAM,
nepBbIi, BUTKOWH, B HacToOsIIee BpeMs IMEET JINIIb HHBECTHIINOHHYTO
LIEHHOCTb, a KaK IJIaTEeXKHOE CPEJCTBO HE UMEET IIUPOKOro NPUMEHEHHUS B

IK-1.B.1




CHILy €ro BBICOKOH BojaTmibHOCTH. LlndpoBoii pyOis sxe agMUHHCTPUPYET
rocyapcTBO U HE UMEET BOJIATUIBHOCTH, HO B TOKE BpeMs SIBIISETCS
YCTONUUBBIM IJIATEKHBIM CPEICTBOM.

32.

Kak Ha3wpiBaeTcs PpCUICHUC IJIsL MaCIHTa6I/IpOBaHI/I51 BHE C€TH, KOTOPOC
pa3pa60TaHo JUI1 CHUIKCHHS KOMHUCCUHM U COKpAIlICHUA BPEMCHU
MOATBEPKICHUS TPpaH3aKLuUil?

a) Instasend

0) Second Layer Network

B) Lightning Network

r) Quick Net

OTBET. B

VK-1.3.2

33.

OreHure, NeHCTBUTEIBLHO JIH ONTKOWMH aHOHUMEH?

a) J1a, JIFO/IH, KOTOPBIE UCIIOIB3YIOT OUTKOWH, HE MOTYT OTCIIEKHBATH CBOH
TpaH3aKIIMH.

0) HeT, BCe TPAH3AKIIUH 3aMTUCHIHBI B OJIOKYEHH, KOTOPBIA MOXHO
MPOCIIeXKHUBATH OJIaroIapsi aHATMTHYECKUM TexHoJorusm Second Layer
Ortser. 6

IK-1.B.1

34.

OrneHuTe 32 KaKoi MPOMEXKyTOK BpeMeHH (B CpelHEM ToKa3aTee)
co3naetcs 6J10k?

a) 2 MUH.

6) 6 MuH.

B) 60 MuH.

r) 5 cex.

OtBeT. a

IIK-1.B.1

35.

OmueHnrTe, KaKOBa MAaKCHMalIbHO BO3MOXKHAsI SMHUCCHS ONTKOMHA?
a) 200 000

6) 6 000 000

B) 21 000 000

r) Heorpannuenna

OrTBeT. B

IK-1.B.1

36.

Kaxk Ha3pIBaeTCs TEXHOJIOTHS, JIexkalias B ocHoBe Bitcoin?
Bitchain.

a) Starlink

6) Blocklink

B) Blockchain

r) CoinLedger

OTBeT. B

VK-1.3.2

37.

Kax Ha3zpiBasics nepBbIid NOAMOJIBHBIM PRIHOK, CO31aHHbIi Poccom
Y 1p0pHuXTOM, KOTOPBIA HCTIOIB30BaT ONTKOMH B Ka4eCTBE CBOCH
OCHOBHOM BaIOTEI?

a) Black Onion

6) BTC Market

B) East India Trading Company

r) Silk Road

OTBeT. T

VK-1.3.2

38.

BUTKOMH MOKET IEIUTHCS 0 BOCEMOM AeCATHYHON moii. Kak Ha3bIBaeTCs
9Ta enuHuIA?

a) Bit

6) Satoshi.

B) Naki.

r) Shill.

Ortser. 0

VK-1.3.2

39.

Kakas TpagunmoHHas Oupka nepBoii nepesena (prouepcsl Ha OUTKOUH?
a) Hero-Mopkckas douzosas 6upsxa (NYSE)

6) Mexxkourunenranbhast 6upxa (ICE)

B) bupsxa omronos Yukaro (CBOE.

r) Hu onHa u3 BhImenepedrcieHHbIx. ObOYepChl JOCTYITHBI TOIBKO IS
oOMeHa Ha KpUITOBAMIOTHBIX OMpXKax, Takux Kak BitMex u Bitfinex.
OtBer. T

VYK-1.3.2

40.

CornacHsI JI1 BBl 4TO, cEpBep 00pabOTKH OUTKOMH-TPAH3AKIINNA HAXOIUTCS
a) Bamuarron, CIIA.
6) Jlonnox, BenukoOpuranus.

I1K-1.B.1




B) HepackpriToe MecTomooxkeHue.
r) Hurne — Bitcoin He umeeT cepBepa 06paboTKu.
OtBer. T

41. | PacckaxuTe CBOMMH CJIOBAMH, YTO TaKOE OJIOYHBIE HICHTH(PUKATOPEI? YK-1.3.2
OrtBet. briiouHbIil HAEHTHOUKATOPHI — ITO XElI-3HAUCHUE, YHUKAIBHOE IS
Kakgoro 6yioka. Hannune sTMx 3HaU€HHUI rapaHTUPYIOT LEIOCTHOCTD U
HEU3MEHIEMOCTh OJIOK-UEeHH.

42. | Ouenwure, Kak obecrieyrBaeTCs HEM3MEHHOCTh TpaH3akui, 3anucanueix B | [IK-1.B.1
6moKk-ueitH?

OtBet. Hem3MeHHOCTh TpaH3aKIHMK OJIOK-YEHH 00eCTIeYBaeTCs IyTeM
3arucy OJIOKOB B IIEMOYKY C IPHCBOCHUEM KaKAOMY OJIOKY YHHKaIbHOTO
xenr-uaeHTuUKaTopa. Takxke U Kaxaast TpaH3aKIUs, XPaHALIAsACS B
0JI0Ke, 3alMIIEHa ¢ IIOMOIIBI0 KpUITOrpadum.

43. | OueHute OMaCHOCTH TBOWHBIX PacX0H0B? [1IK-1.B.1
OtBert. J{BoitHBIE pacX0IBI — 3TO MPOIECC TOBTOPHOTO PACXOIOBAHUS
OJTHOTO M TOTOH ke LU(pPOBOro akTHBa O€3 3anMcH NOBTOPHOW TPAThl B
0Js10K-ueiiH. JIBOHHbBIE pacxo bl IPUBOAT K OTEPE JOBEPUS K OJIOK-YEHH.

44. | VkaxuTe Kak IBOMHBIE pacXo/bl MOTYT OBITh OCTaHOBJIEHHI B O10Kkueiine? | YK-1.3.2
OrtBer. J[BoiiHBIE pacXoabl NPEAOTBPAIIAIOTCS OJIOK-UEHHOM C TOMOIIBIO
KOHCEHCYCHOTO alroputMa. KoHceHCyCHBIN aaroputM odecreunBaeT
MOATTMHHOCTh TPaH3aKIMK U e€ 3anucy B OJOK-UeHH.

45. | Ha3oBute, 4TO U3 NEPEUUCICHHOTO HE ABCISETCA KOHCEHCYCHBIM YK-1.3.2
IrOPUTMOM?

a) [lokazarensctBo padoTei( PoW)

0) denermpoBanHoe AoKa3zaTelbCTBO cTaBku (DPoS)

B) JlokazarenscTBO mostHOMOYHs (PoA)

r) TonepantHas TepnuMocTh Bu3aHTHICKHX TeHEpaIoB
OtBer. T

46. | Yro takoe Solidity? VK-1.3.2
a) abOpeBHaTypa, MPUHAHSITAS B Cpeie OUTKOMH
6) SA3BIK MPOrPaMMHUPOBAHUS HU3KOTO YPOBHS
B) SI3bIK [IPOrPaMMHPOBAHUS BHICOKOTO YPOBHS
I') HeT IPaBUIBHOTO OTBETA
OTBer. B

47. | Ha3zoBuTe Ha KakoM sI3bIKe POrpaMMUpPOBaHusl ObUT HamcaH Bitcoin? YK-1.3.2
a) Solidity
0) C++
B) C
r) Java
Ortger. 0

48. | Ouenwure, MOXHO J1 OUTKOUH OTIpaBuTh Ha Ethereum-ampec? [1K-1.B.1
OtBet. MOXKHO ITyTeM aTOMapHOTO CBOTA

49. | PacckaxuTe CBOUMH CIOBaMH, YTO TaKoe elepaTHBHBIIN OJOK-deiH? YK-1.3.2
Ortget. DeiepaTUBHBIN OJIOK-U€itH — 3TO OJIOK-YEiH, YIpaBIIsieMblii
rpymnmoi. DTo aeaet ero 6osee OBICTPBIM U MaCIITA0UPYESMbIM,

MIOCKOJIbKY T'PYIIIa BBINOJIHSET POBEPKY TPAH3aKILIHU.
50. | OuenHwure cipaBeyIMBOCTD YTBEPIKICHUN M YKAXKUATE BEPHBIC: IK-1.B.1

a) TpaH3aKLUUK OJIOK-4eiH KpunTorpaduiecku 3amnppoBaHbl

0) s XpaHeHHSI KpUITOBATIOTHI TpebyeTcs GU3NIecKnil KOIIeneK

B) M0JIb30BATENN HE UMEIOT AOCTYIA K TPAH3aKIMSAM [TOCIIE U3 3aIUCH B
6J0K-ueiH

T') KpUNTOBAJIIOTA aIMUHUCTPUPYETCS LIETPOOAHKOM

OrtsBerT. aB

Bompocsr (3amaun) aiist 3aueta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3adyera

No mi/mm [Tepedyens BompocoB (3agav) myist 3aueta / nudd. 3auerta

Kon
WHJUKATOpa

Y4eOHbIM MJITAHOM He MPEAYCMOTPEHO




Ilepeyenp TeM Ui KypcOBOIO IPOEKTUPOBAHUS/BBINOIHEHUSI KypcOBOH pabOThI
MpEeJICTaBICHBI B Ta0nwmie 17.
Tabmuna 17 — Ilepeyern TeM Juisi KYpPCOBOT'O MPOEKTUPOBAHMSI/BBIIOJIHEHUSI KYPCOBOI pabOThI

No 1/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOJIHEHUS
- KYpCOBOM pabOThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpocsl 1 npoBeneHHs IPOMEXYTOYHOM aTTecTallMud B BHJE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIii IepeYeHb BOPOCOB JIsSI TECTOB

. Kon
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa
1. | 3apanue KOMOMHHPOBAHHOIO THIIA ¢ BEIOOPOM O/THOT0 BEPHOI0 YK-1

0TBETAa U 000CHOBAHHUEM BbIOOpa

HNucrpykuus: [IpounTtaiite TekcT, BBIOEpUTE MPABUIBHBIN OTBET U
3aMUIIUTE apIyMEHThI, 000CHOBBIBAIOLINE BHIOOP.

Bompoc:

Kakoii u3 nepeyrcieHHbIX METOJ0B Yalle BCETO UCIIOIb3YETCS IS
00pabOTKM MOTOKOBBIX JIaHHBIX B PEabHOM BpeMEHU?

A) Jluneiinas perpeccust

B) MapReduce

C) Apache Kafka

D) Batch-o6paboTka

2. | 3apanue KOMOMHMPOBAHHOIO THUIIA C BLIOOPOM HECKOJIbKHX YK-1
BAPHAHTOB 0TBETAa M Pa3BePHYTHIM 000CHOBaHUEM BbIOOpa

Mucrpykuus: [IpounTtaiite TEKCT, BBIOEpUTE PABUIBHBIE BAPHAHTHI
OTBETA U 3alIUIINTE apTyMEHTbI, 000CHOBBIBAIOIINE BHIOOD.

Bomnpoc:

Kaxkue Texnomorun MPUMCHSAIOTCSA JJIL HOTOKOBOM O6pa6OTKI/I JAaHHBIX B
peaibHOM BpeMeHu?

A) Apache Spark Streaming

B) Hadoop

C) Apache Flink

D) TensorFlow




3aua1me 3aKpPbITOI0 TUIIA HA YCTAHOBJICHUE COOTBETCTBHIl

Hucrpykuus: [TpounTtaiite TEKCT U ycTaHOBUTE cOOTBETCTBUE. K
KQ)KJI0W MTO3UIUH, TAHHOW B JICBOM CTOJIOIIE, TOI0EpHUTE
COOTBETCTBYIOILYIO O3UIIMIO B IIPABOM CTOJIOIIE.

BOHpOC: CootHecHuTe MCTOABI aHAJIUTHYECKOMN 06pa6OTKI/I JaHHBIX C UX
OCHOBHBIMHU 3aJa4aMi.

A) Mammnnoe o0yuyenne | 1) HempepbiBHBIN aHATH3
MOCTYMAOIIUX JTAHHBIX

B) ITotokoBast o6pabotka | 2) [IpenckazaHue TpeHI0B
Ha OCHOBE JIaHHBIX

C) ETL (Extract, 3) IToaroroBka u O4YKMCTKA
Transform, Load) JAHHBIX TIEPE aHATH30M

YK-1

3aganue 3aKPbITOro TUIA HA YCTAHOBJICHUE IMMOCTIECI0BATCJIbHOCTH

HNucrpykuus: [IpounTtaiiTe TEKCT U YCTAHOBUTE MTOCIIEI0BATEILHOCTD.
3anuInTe COOTBETCTBYIOIIYIO IIOCIIE0BATEILHOCTE OYKB ClleBa
HaIpPaBo.

Bomnpoc: yctaHoBUTE ITPaBUIIBHYIO NTOCIIEI0BATENBHOCTD 3TANOB
AHATUTUYECKON 00pabOTKH TAHHBIX B peajbHOM BPEMEHHU:

A) COop maHHBIX

B) Ananu3 qaHHBIX

C) Ouuctka gaHHBIX

D) Buzyanusaius pe3yibTaToB

YK-1

3agaHue OTKPBITOI0 THIIA C PA3BEPHYTHIM 0TBETOM
HMucrpykuus: [IpountaiiTe TEKCT U 3alIUIIUTE Pa3BEPHYTHIA OTBET.
Bomnpoc:

Kaxue ocHOBHBIE TPOOJIEMBI MOTYT BO3HUKHYTH ITPH 00pabOTKe TaHHBIX
B PEAJIbBHOM BPEMEHU U KaK UX MOXHO PELIUTh?

YK-1

3aganue KOMOMHHPOBAHHOIO THIIA ¢ BIODOPOM O/IHOTO BEPHOI0
0TBeTa M 000CHOBaHMEM BbIOOPA

HNucrpykuus: [Ipounraiite TEKCT, BRIOEPUTE IPABUIHHBIN OTBET U
3aMUIIUTE apPTyMEHThI, 000CHOBHIBAIOIIIE BHIOOP.

Bompoc:

Kakoit moaxo/ garie BCero MpUMEHSIeTCs U aHAITM3a TIPOOJIeMHBIX
cuTyanuii mpu o0paboTKe JaHHBIX B pealbHOM BpeMEHU?

A) JlenykTuBHbIN

B) I'uOkwuii (Agile)

C) Cucremuslit

D) OBpuctuueckuit

[K-1

3ajaHne KOMOMHUPOBAHHOI'O THIIA C BLIOOPOM HECKOJIbKHX
BAPHAHTOB O0TBETA M Pa3BEePHYTHIM 000CHOBAHHEM BbIOOpa

[K-1




Mucrpykuus: [IpounTtaiite TeKCT, BRIOEPUTE TPABUIHHBIC BAPHAHTEI
OTBETA U 3alIUIINTE apryMEHThI, 000CHOBBIBAIOILIHE BBIOOD.

Bomnpoc:

Kakue u3 mepedyrcieHHbIX METOAO0B UCIIONIB3YIOTCS ISl KPUTUYECKOTO
aHaiM3a MPoOJEMHBIX CUTYyaIlui B 00pabOTKe JaHHBIX ?

A) SWOT-ananu3

B) Meron "5 nouemy"

C) Kanban

D) PEST-ananu3

33}13HH6 3aKpPbITOI'0 TUIIA HA YCTAHOBJICHUE COOTBETCTBUIl

HNucrpykuus: [Ipounrtaiite TEKCT U yCTaHOBUTE COOTBETCTBUE. K
KaX/1011 MO3UIMH, JaHHOW B JIEBOM CTOJI0LE, MoadepuTe
COOTBETCTBYIOUIYIO IO3UIHIO B IPABOM CTOJIOIIE.

BOHpOC: CooTHecuTe aHAIMTHYECKHE MCTO/JBbI C UX XapPAKTCPHUCTUKAMU.

A) SWOT-ananus3 1) OneHka CUIBHBIX U
c1abbIX CTOPOH,
BO3MOXHOCTEN U yrpo3

B) Meton "5 nouemy" 2) AHanu3 BIUSHHS
MIOJINTUYECKUX,
SKOHOMHUYECKHUX,
COLMAJIBHBIX U
TEXHOJIOTHYECKUX (haKTOpOB

C) PEST-ananus 3) IocnenoBatenbHOE
BBISIBJIEHUE TTPUYHH
poOIeMbI

[K-1

3aganue 3aKPbITOro TUIA HA YCTAHOBJICHUE IMMOCTIECI0BATCJILHOCTH

HNucTrpykuus: [TpountaiiTe TEKCT U yCTAHOBUTE MOCIIEIOBATEIIHLHOCTD.
3anuimTe COOTBETCTBYIOIIYIO MOCIEI0BATEIbHOCTh OYKB CleBa
HaIpaso.

Bonpoc. YcraHoBuTe NpaBUIbHYIO ITOCIEA0BATEIBHOCTD JTAIIOB
CHCTEMHOI'0 aHaJIN3a MPOOJIEMHON CUTYaIUH.

A) Coop urpopmaumn

B) ®opmynupoBka npoOieMsl

C) OrieHka MOCIeICTBHIA M BEIOOP CTpaTeruu

D) [owuck pemieHuii

[K-1

10.

3aaHue OTKPBITOI0 THIIA ¢ PA3BePHYTHIM OTBETOM
HNucrpykuus: [IpounTaiiTe TEKCT M 3alIUIIUTE Pa3BEPHYTHINA OTBET.
Bompoc:

Kak M0XHO TPUMEHSATh CHCTEMHBINA aHATIU3 JIJISl PEIICHUS TPOOJIeM B
MIOTOKOBOM 00paboTKe TaHHBIX?

[K-1




IIpumeuanue. CucTeMa OIIEHUBAHUS TECTOBLIX 3aJaHUN:

1. 3aganue KOMOMHHMPOBAHHOIO TUMA C BHIOOPOM OJHOTO BEPHOTO OTBETA W3 YETHIPEX
IpeATI0KEHHBIX 1 000CHOBAaHHEM BBIOOpa CUMTAETCSI BEPHBIM, €CIIM MPAaBUIIBHO yKa3zaHa Iudpa
U TIpUBEICHBbl KOHKPETHBIE apryMEHTHI, HCHOJb3yeMble INpu BbIOOpe oTBeTa. IlomHoe
COBIIQJICHHE C BEPHBIM OTBETOM OIICHUBAeTCs | OayuioM, HEBEPHBIH OTBET WJIM €r0 OTCYTCTBHE —
0 6amoB.

2. 3ajaHne KOMOMHUPOBAHHOTO THUIA C BBIOOPOM HECKOJIBKHX BapUaHTOB OTBETAa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIHM MPABUIBHO
yKa3aHbl HUGPHl U TPUBEICHBI KOHKPETHBIE apryMEHTHI, HCIOJIb3YEMbIe NPH BEIOOpPE OTBETOB.
[TonHOE coBmageHNE C BEPHBIM OTBETOM OIICHHMBAeTCs | OaiioM, eciau JOMYIIeHbl OMUOKH W
oTBeT oTCyTCTBYET — () OasoB.

3. 3ajaHue 3aKpbITOTO THIIA HAa YCTAHOBJIIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM, €CIH
YCTaHOBJIEHBI BCE COOTBETCTBUS (MO3MIMU M3 OJHOTO CTOJOLA BEPHO COMOCTABIEHBI C
NO3ULUSAMH Apyroro croibua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 6amiom,
HEBEPHBII OTBET WM ero OTCyTcTBUE — () OaylIoB.

4. 3ajganue 3aKphITOTO TUIA HA YCTAaHOBJICHUE MOCIIEIOBATEILHOCTH CYUTACTCS BEPHBIM,
€CIIM TIPaBHJIBHO YKa3aHa BCs IocjenoBaTenbHOCTh nudp. [loiaHoe coBmageHue ¢ BEpPHBIM
OTBETOM OlleHUBaeTcs | Gaymiom, eciy JONyIIeHbI OIMOKH HITH OTBET OTCYTCTBYET — () OaiioB.

5. 3ajaHue OTKPBITOTO TUIA C PAa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIM OTBET
COBIMAZAET C OTAIOHHBIM [0 COACPKAHUIO M TONHOTE. lIpaBWIBHBIA OTBET 3a 3aJaHHe
olLiIcHUBaeTcs B 3 Oasuia, eclii JOMyIeHa O/1Ha OMIMOKa \ HETOYHOCTH \ OTBET MPABUIIBHBIM, HO HE
HOJHBIN - 1 6ast, ecnu gomyineHo 6osiee 1 ommOKK \ OTBET HENPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHUUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOPMBI
oOydeHus1, mpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/nn [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSIONIMEe  MPOLEAYypbl  OLCHWBAaHUS
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJAEpXKaTCi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPSAAOK MU MPOLEAYpPY
MPOBEJICHUS TEKYILErO0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTali 00y4aronuxcs
I'VAIL

11. Meroauveckue yka3aHus AJi1 00y4JarOmUXCs 0 OCBOCHUIO TUCITUTUTMHBI
(Huoice npueoosamcs pekomeHoayuu no cocmasienuto 0aHHo20 pasoeia)

11.1. MeTtoauueckue yka3zaHus [ OOyYaroIIMXCS 110 OCBOCHMIO JIEKIIMOHHOIO
MaTepuana (eciu npedycMompeHo yYyeOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaiga — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOoKoe M SCHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue COBpEMEHHOH JIeKIHMU B
pamMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpPMAIMIO 10 TEME, a B OCBOCHUU
(GyHIaMEHTaJIbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOro TIIO3HAHMs, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIUs BBIIOIHSAET METO/I0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LEIbHOE MpPEJCTaBICHUE O AUCHUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS 1IENEBOM YCTAHOBKOM K Ka)kK[I0M KOHKPETHOU TeMe;




— TIONY4YEHUE OIMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTEICM;

— pasBuTHE TNPO(ECCHOHATHHO-ICIOBBIX  KadecTB, JIIOOBH K TpeAMETYy W
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— TIOSIBJICHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOIUMOTO JIJIsi CAMOCTOSITEITLHOW paOOTHI,

— TIONyYeHUE 3HAHUW O COBPEMECHHOM YypPOBHE DAa3BUTUS HAyKW WU TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKAUIIINE TOJIBI;

— Hay4HThCS METOAMYECKH OOpabaThiBaTh MaTepuan (BBIICIATH TJIABHBIE MBICTU W
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B PAa3IMYHBIX
(bopMyITUPOBKaXx);

—  TIOJIyY€HHE TOYHOTO MMOHUMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHITHIA.

JIeKuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalUued CIaiJoB U
WCIIOJIb30BAaHUEM Pa3/laTOYHOr0 MaTepuaja IpU MPOBEACHUM KOPOTKHX JAUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTJACTbHBIX TEMATHK I10 JUCIUTIINHE.

CTpyKTypa IpeaoCTaBICHUS JICKIIMOHHOTO MaTepHraa:

— ¢dopMyIHUpOBKa TEMBI JICKIIHH;

—  yKa3aHHe OCHOBHBIX M3y4aeMbIX Pa3/e/oOB/BOIPOCOB U MPE/IIOTAraéMbIX BPEMEHHBIX;

—  H3JI0KSHHE BBOAHOM M OCHOBHOM YacTEH JICKIIUH;

—  KpaTKue BBIBOJBI O JICKIIUH, OTBETHI Ha BOIPOCHI.

11.2. MeTtoau4ueckue yka3zaHUs Ui OOYYAIOIIMXCS IO yYacTHIO B CEeMHHApax (eciu
npeoyCMOmMpPeHo y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)
[TpoBeneHNe ceMUHAPOB HE IPEyCMOTPEHO YUSOHBIM TUIAHOM JIAHHOW JTUCITUTUINHBI.

11.3. Metoau4veckue yka3zaHUs ISl OOYYAIOIIUXCS O TPOXOXKJICHUIO TPAKTHYECKUX
3aHATUH (eciu npedycmMompeno y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTuueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTO
mpolecca, 3aKI0Yaronasicsl B BHITOJHEHUN 00yYalOIMIMMUCS 110 PYKOBOJACTBOM IperofaBaTes
KOMIUIEKCa Y4YEOHBIX 3aJlaHUi C 1EJbI0 YCBOCHHS HAyYHO-TEOPETUYECKUX OCHOB YUYEOHOM
JTUCITUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH eATeIHLHOCTH.

[enpro MpakTHUECKOTO 3aHATHUS ISl 00YUYAIOIIEroCs SBJISICTCS MPUBUTHE O00YUYarOIIMMCS
YMEHUI U HaBBIKOB NMPAKTUYECKOW JIEATETbHOCTH MO U3y4YaeMOM AUCIUIIINHE.

[Tnanupyembie pe3yIbTaThl IPU OCBOCHUH O0YUYAIOIIMMCS TPAKTUYECKUX 3aHSITHIA:

— 3aKperuieHue, yriayOJeHue, pacllMpeHue M JeTau3alus 3HAHUWA TpU PElIeHUU
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJQJICHHUE HOBBIMH METOJAAMH W METOJUKAMH HU3Y4YEHHUS] KOHKPETHOW Yy4ueOHOM
JMCIIUTIMHEL,

— BBIPpAOOTKAa CIMOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBIIIOJTHEHHS 3aJaHHIL;

— ofecrieueHre palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIyalbHOU (Gopm
00y4eHwusI.

TpebOoBaHNs K HPOBENECHUIO NPAKTUUYECKUX 3aHIATHHN pa3MenteHnl Ha caite I YAIL:
https://guap.ru/regdocs/docs/uch

11.4. Meroauueckue ykazaHus A OOy4aroIMXCS IO BBIIOJHEHUIO J1a0OpaTOPHBIX
paboT (eciu npedycmompero yueoOHbiM NAAHOM NO OAHHOU OUCYUNTIUHE)

Boimosnnenune nabopaTopHbIX pabOT He NPEeAyCMOTPEHO Y4YeOHBIM IUIAHOM JaHHOH
JVICTIATUTAHBL.



11.5. Meroauyeckue yKazaHus Uil OOYyYalOUIUXCS MO0 TMPOXOXKACHUIO KYpCOBOTO
IPOCKTHUPOBAHUS/BBIMOIHEHUS] KYPCOBOH paboThl (eciu npedycmompeno yueOHviM HAAHOM NO
OaHHOU oucyuniume)

Brimonnenne KypcoBbIX pabOT HE NPEIyCMOTPEHO Y4YeOHBIM IUIAHOM JaHHOW
JVICIIATUTHHBL.

11.6. Mertoauueckue ykazaHus JUIsl OOyYaIOUIMXCS M0 MPOXOXKICHUIO CAMOCTOSITEIHbHOM
paboThI

B Xo/e BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy 1O
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEINOAaBaTelis, HO 06e3 ero HermocpeaCTBEHHOTO
YYaCTHSL.

Jiis oOywarommxcsi 1Mo 3a09HOM (opMe OOydeHHs, CaMOCTOsTEIbHas paboTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyercs
esecoo0pa3Hoe IIaHUPOBaHUE paboyuero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHHS
N HAaBBIKM B YCBOCHHHU W CHCTCMATH3ALIUH HpI/IO6pCTaeMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHHS, IOMOTAeT IIOJYYUTh HABBIKH TIOBBINICHHS
po(heCcCHOHAIBHOTO YPOBHS.

MetoauyeckMMH ~ MaTepuallaMH,  HANpPaBJSIONIMMU  CaMOCTOSITEIIBHYKO — paboTy
00yJaroumxcs BISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo JUCLUILINHE;

—  METOJMYECKHE YKa3aHHsI 110 BBHIMOJHCHHIO KOHTPOJIBHBIX PadOT (U1 00yJaroIuxcs
10 32049HOU (hopme 0OyIeHUs).

11.7. MeTtoauueckue yKazaHusl JUIsl OOyYaroIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOr0 B TEYEHUE CEeMecTpa C IIeJbI0 OLEHMBAHUSA X0Jla OCBOEHUS
JUCLUATIIINHBI.

Texymui KOHTPOIIb BKIIIOYAECT:

—  KOHTPOJIb IOCEIIAEMOCTH U pabOThl HAa MPAKTUYECKUX 3aHATUSAX;

—  pe3yJbTaThl BHIIOJIHEHUS CTYI€HTAMH PacyeTHO-TpauIecKux padoT.

Pe3ynbpTaTel TeKyllero KOHTPOJISI OLEHUBAIOTCS B Oaulax, M YYUTHIBAIOTCA IIpU
IIPOBEICHUH IIPOMEXYTOYHBIX aTTECTALUN.

11.8. Metoauueckue ykazaHus Al OOy4aroOUIUXCs MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTeCTallUH.

[IpomexyTouHas  aTTectanus  OOyYalOIIUXCS  MpeAycMaTpuBaeT  OIICHHBAHHE
HpOMe)KYTO‘IHBIX 1 OKOHYATCIBbHBIX pGSyJ'II)TaTOB 06y‘~IeHI/I5[ 110 AUCIOUIIIINHC. OHa BKJIFOHACT B
ceOs:

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOyYaroIMMcS B IPOIecce
I/13yquI/I$I BC@I\/'I JUCHUIIIIMHBI UJIN €€ 4aCTHU, HaBBIKOB CaMOCTOﬂTeHBHOﬁ pa6OTI)I, CHOCO6HOCTI/I
NPUMEHATh MX JJis pEHIeHUsl MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOW OIIEHKOW «OTIUYHOM,
«XOPOLLOY, «YOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEILHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyio MpOrpaMMy TUCHUTLIMHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
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