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1. HEJIX OCBOEHUA JUCHUIIJINHBI

Heabio ocBoenusi aucHMIUIMHBL «L[udpoBble TEXHONIOTMM OT HMHTEpHETAa [0
OnmokdeliHa» SIBISETCS: OBJAJCHHE TEOPETHUYECKUMH 3HAHUAMU B 00JacTh IHQPPOBBIX
TexHOJOrui. [lo3HaKOMHTH OOydYarOIIMXCs OCHOBAaM  CO3JaHMS  JICLCHTPAIN30BaHHBIX
IPOTPaMMHBIX MPUIOKEHUH Ha OJokueiine Ddupryma ¢ MOMOLIBIO SI3bIKA MTPOTPAMMUPOBAHUS
Solidity.

33}13‘11/1 JAUCHUIIIMHbI:

- 1aTh OCHOBBI TEOPETHUECKOM COCTABIISAIOIICH TEXHOIOTUU OJIOKUYEHH;

- U3Y4MTh (PyHAAMEHTaJIbHbIC UACH U OTINUUS OokuyeitHoB butkounna u Ddupuyma;

- U3YYUTh MNPAKTHYECKHUE METOIbI Pa3pabOTKH CMapT-KOHTPAKTOB Ha s3bike Solidity u
TECTUPOBATH HX.

2. MECTO JUCIHUAILIMHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOI'PAMMBI

2.1. Qucuumuvna «ludpoBble TEXHOJIOTMH OT WHTEpHETa A0 OJOKYelHa» OTHOCUTCS K
gactd, (opMHpPyeMOH  ydaCTHHUKaMH  OOpa30BATEIbHBIX  OTHOIICHWH W SBISCTCS
(bakynbTaTUBHON NUCHUIUIMHON, HIMEET TECHYIO CBSI3b C IPYTUMH TUCIUTUIMHAMHU.

2.2. B rabnuue mnpuBENEHbl MNPEAUISCTBYIOIIUE M  MOCIEAYIOUIUE JUCHUIUIMHEI,
HarpaBJeHHbIE Ha (DOpMUpOBaHME KOMIIETCHIIUNA TUCHUILIMHBI B COOTBETCTBUU C MaTpHIICH
xkoMnerennuii OI1.

HpeIlIlleCTBle].l[I/Ie H nmocjieAyroimue ITMCuunInHbI,
HallpaBJCHHbLIC HA (l)Ole/IPOBaHHe KOMIIeTeHII M i

No

/ [MpeaiecTByIOIME AUCIUATUTAHBI [Mocnemyroue TUCIUILTHHBI
/i

1. OCHOBBI HTHPOPMATUKH CereBble TEXHOJIOTUHA

2. [TporenypHOE IPOrpaMMUPOBAHHE ITpoekT 2 xypca

3. JIMCKpeTHas MaTeMaTHKa Hayuno — uccnenoBareabckas pabora

(nonyquI/Ie NEPBUYHBIX HABBIKOB
HAY4HO — UCCIIEIOBATEIBCKON
JeSATEILHOCTH)




3. HINTAHUPYEMBIE PE3YJIBTATbBI OB YYEHUSA

[lmanupyemblie  pe3ysbTaThl  OCBOEHUSA

obpaszoBarenbHOi  mporpammel  (OIT) —

KOMIICTCHIINU 06y11a}01111/1x051 OIIPCACIIAOTCA TpGGOBaHI/ISIMI/I cTaHjapra 110 HaIlPaBJICHUIO

noarotoBku 01.03.02 IlpukmagHas wmarematuka u  uHpOpMaTHKa H  (QOPMHUPYIOTCS B

COOTBETCTBUM ¢ MaTpulei kommereHuii OI1

No Homep/ HaunMeHnoBanue NHauKaToOphI 10CTHKEHUS
o/ HHJIEKC KOMIIETEHINH KOMIIETEHIIH i
KOMIIETEHLIMH (111 ee 4YaCcTH)
2 3 4
1. IIK-2 CrocobeH pIUMEeHATh [IK-2.1 PabortaeT ¢ coBpeMEHHBIMH WH(OPMAIH-
COBPEMCHHBIC OHHBIMU W KOMMYHHKaITHOHHBIMH CEpPBUCAMH IIPpU

nH(popMannoHHbIE U

IIPOTPaMMHBIE KOMILIEKCHI B
pa3nuuHbIX cdepax
JesITeIbHOCTH

KOMMYHUKAIIMOHHBIC CEPBUCHI U

CO3JIaHUH MPOTPAMMHBIX KOMIUIEKCOB
[IK-2.2 3HaeT OCHOBHBIC 3TAlbl U UX COACPIKAHUE
IIPU YCTaHOBKE M HACTPOMKE OIMECPAIIOHHBIX CHC-
TEM W CETEBBIX YCTPOWCTB, MPH CO3MAHUH IMPO-
TPaMMHBIX KOMIIJIEKCOB

[IK-2.3 CmocobeH mporpaMMHpPOBaTh Ha COBpE-
MEHHBIX TPUKJIaIHBIX MIaThopMax, HACTPAUBaTh U
TECTUPOBATh CO37]aBacMble MPOTPaMMHBIE KOM-
IIJICKCHI




4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

4.1. OFbEM JUCHUIJIMHBI U BUbI YYUEBHOMN PABOTHI

Buj yueOHoi1 padoThI Bcero yacos Cemectpsl
Ne 3
Yacos
1 2 3
AynuTopHas KOHTaKTHasi padora 20 20
(Bcero)
B ToMm uuce:
Jlexmmm (JI) 18 18
[Tpaktnueckue 3ansatus (I1)
KoHnTakTHasi BHeayIuTOpHAasi pa6oTa, B TOM 1,7 1,7
YHCIIe:
WHauBuyaibHbIC u IPYIIOBbBIE
KOHCYJIbTAINH
CamocrosiTeibHAs padora 52 52
odyuawuerocsi (CP) (Bcero)
Paboma ¢ knusichvimu ucmournuxamu 25 25
Paboma ¢ snexmponnvimu ucmounuxamu 10 10
Tloozomoexka Kk KOALOKEUyMy 9 9
Peghepam 8 8
Ipomexyroun | 3auer (3) 3 3
ag arrecranusa | B ToMm dncnie
[Tpuem 3auera, yac 0,3 0,3
HUTOIO: Yacos 72 72
Obmas 3ad4. eql. 2 2
TPYA0EMKOCTh




4.2. COAEP KAHHUE JUCIUIIJIMHbI

4.2.1. Pa3zaennl (TeMbl) IMCUMILIHHBI, BUAbI YUeOHOM 1esITeJJbHOCTH H (POPMBbI KOHTPOJIA

Ne
n/n

HaumenoBanue pazaesa (TeMbl)
AUCHUILIUHBI

Buasbl yueGHoii 1esiTeJibHOCTH,
BKJIIOYAS CAMOCTOSITEIbHYIO
padoTy odydarmmuxcs

(B yacax)

J JIP 3 | CPO | Bce

ro

@opMBbI TeKyIe 1
NPOMEKYTOYHOM
aTTecTaluu

1

Cemecrp 3

1.

Pasnen 1. LludpoBbie TeXHOIOTHH.

Komnnoxsuywm,
pedepar,
WH/IBH/yalIbHbIE
3aJaHusl 1o
pa3pabotke
NpOrpPaMMHOTO
TIPHJIOKCHH,
TECTHPOBaHUE

Paznen 2. ba3oBas Teopust
OJI0KYEHAa.

Konnoksuym,
pedepar,
HMHIUBHyaIbHbBIC
3aJaHusl 10
pa3pabotke
HNpOrpPaMMHOTO
TPUIIOKEHUS,
TECTHPOBaHHE

Paznen 3. IpuHIMIG!
(bYHKIIMOHMPOBaHUS OJIOKUEitHaA Ha
IpuMepe OUTKOMH

Komnoxsuywm,
pedepar,
WH]IMBH]yalIbHbIC
3a1aHHs 110
paspabotke
MPOrPaMMHOTO
MIPUII0KEHHS,
TECTHPOBAaHHE

Paznen 4. Tlnarpopma Ethereum.

Komnoksuym,
pedepar,
WH]IMBH/yalIbHbIE
3aJjaHusl 1o
pa3paboTke
NPOrPaMMHOTO
HPUIIOKEHUS,
TECTUPOBaHHE

Paznen 5. S3wik Solidity B cpene
Remix

Komnoxsuywm,
pedepar,
HH/IUBHUyalIbHbBIE
3aJjaHusl 1o
pa3paboTke
MIPOTrPaMMHOTO
HPUIIOKEHUS,
TECTUPOBaHHE

KonTtakTHas
pabora

BHEAyIUTOPHAs

1,7

WHAUBUAYAJIbHbBIE U
TpYIIIOBBIE
KOHCYJIbTallU1

HpOMe)KyTO‘lHaS[ aTrrecranus

0,3

3auyer

HUTOTO:

18 52 72




4.2.2. JIeKIIUOHHBIH KypC

Ne
n/n

HaumeHnoBanue
pa3aesia TUCHUILINHBI

HaumenoBanue
TeMbI JIEKIIMH

Conep:xanue JIeKIMU

Bcero
JacoB

1

2

3

4

Cemectp 3

1.

Pazgen 1. lludposbie
TEXHOJIOTUH

Tema
1.1{udnpossie
TEXHOJIOTHH

IT-rexHomornu. AHaJIOrOBLIE U
UG POBBIC TEXHOIOTHH.
JlucKkpeTHbIE HEPEPhIBHbIE
curHaibl. Ludpossie cxeMbl

Paznen 2. bazopas
Teopust OJIoKUeiHA.

Tema 2.1 Bazosas
Teopus OJIOKYCHH

Bgenenue: butkous.
LenTpann3oBaHHbBINA peecTp.
Hudpossie moanmucu. Bpemennsie
otMmeTKU. CrctemMa utxo.
JeueHTpaln30BaHHbIA pPeecTp.
P2P-cetn. Kak moctndn
KOHCEHcyca

Paznen 3. [IpuHnuIe:
(YHKITOHUPOBAHUS
OnokueiiHa Ha mpuMepe
OUTKOMH

Tema 3.1
KpunroBairoTsl.
butkonn

Xem-¢ynkiuu. Proof of work.
[IpoGiiema nBOMHBIX Tpat. bioku u
nenoyku 61okoB. JlepeBo Mepkira.
CnoxHocTh MaiiHuHTa. Harpana 3a
co3aanue Omoka. Komuccun 3a
TpaH3aKIIMH.

Paznen 4. [Inatrdopma
Ethereum.

Tema 4.1
HauanbHbie
CBEJICHMS O
mwiatgopme

Ethereum.

OcHoBHbIe paznuuans Jdupryma u
butkouna. OTinnyue cucTeMsl Utxo
ot O6anancoB. bazoBas Teopust
Ddupuyma. Buasl y3mos.
Tpanzakuuu. I'as.
ITonb30BaTENbCKUI aKKAYHT.
Metamask. OCHOBHAasI CETb,
tectoBble cetu. Faucet. Teopus
CMapT-KOHTPAKTOB. AKKayHT
CMapT-KOHTPAKTA.

Tema 4.2 Pabora B
iatpopme
Ethereum.

I'a3 B cMapT-KOHTpaKTax.
Coznmanne KOHTpaKTa. S3BIKH IS
HAIMCAHUS CMApT-KOHTPAKTOB
(Solidity). Oracles. Bytecode,
OPcode, ABI. BupryanbHas
MmamuHa Dpupuyma (EVM).
Paznuunble criocoObl XpaHeHHU s
nanHbIX. Stack-machine

Pasznen 5. S3bix
Solidity B cpene Remix

Tema 5.1 A3k
Solidit

Ocuogsi Solidity. Version pragma,
import, koMMeHTapuu.
IlepemeHHBIE COCTOSTHUSL.
OcHoBHbIE THITEL. KOHCTPYKTOPEI.
OyHKIUH, TATTBI QYHKIUH.
Hacrpoiiku Remix. Brimyck cmapt-
KOHTpakToB B Remix. Br13os
¢ynkuuii. [ToBTOpHEII 3aITycK
KOHTpaKTa. Pa3Hbie BUBI BBI30BA
BBITIOJTHEHUST PYHKIUH (BBI3OB,
OTIMpaBKa TPAH3AKIIHN).

Tema 5.2
IMporpamMmMupoBanue
B cpeae Remix

IMoapo6uoctu Solidity. Tumbt
(struct, enum, mapping).
Moaudukaropsl view u pure.




Bumumocts (QyHKITHIA.
Moaudukarop payable, fallback
¢yukiyn. [IpoaBuHyTHIE CMapT-
KOHTpakThl. CBOMCTBA OJI0Ka U
Tpan3akiuii. O0paboTka ommodoK
(assert, require, revert u
exceptions). Moaudukatops

¢ynkuuii. Hacnenosanue,
nHaTepdeiicel. COOBITHS.

Pa3bop cymiecTByronmx

bubnunoreku. Calls, delegated calls.

UMIUIEMEHTAILIUN
HUTOI'O yacor B 3 cemecTpe: 18
BCEI'O uacos: 18
4.3. CAMOCTOSATEJBHAS PABOTA OBYUYAIOLIETI'OCS1
Ne HaumenoBanue pasnena Ne n/m Buasr CPO Bcero
n/n (TeMbl) I CUMILJIMHBI 4acoB
1 2 3 4 5
Cemectp 3
1. Paznen 1. Liudpossie 1.1. PaboTa ¢ KHI)KHBIMU HCTOUHUKaMU 8
TEXHOJIOTHH. Pabora ¢ 3eKTpOHHBIMU UCTOYHHKAMHU
IloaroroBka K KOJUIOKBUYMY
Pedepar
2. Pasznen 2. bazoBas Teopust 2.1. Pabora ¢ KHMKHBIMH HCTOYHHUKAMHU 12
OmokueiiHa. Pabota ¢ 3MeKTpOHHBIMHA UCTOYHUKAMH
[MonroToBka K KOJIOKBHYMY
Pedepar
3. Paznen 3. [lpuHIATIB 3.1 Pabora ¢ KHKHBIMHU HCTOYHHKAMH 12
(YHKIMOHAPOBAHUS Pabota ¢ 31meKTpOHHBIMH MCTOYHUKAMH
ONoKUeitHa Ha IpuMepe [MonroToBka K KOJIOKBHYMY
OUTKOWH Pedepar
4, Paznen 4. ITnatpopma 41 PaboTa ¢ KHIKHBIMH HCTOYHUKAMH 10
Ethereum. Pabota ¢ 31eKTpOHHBIMH HCTOUYHUKAMHU
[MoaroroBka K KOJJIOKBUYMY
Pedepar
5. Pasnen 5. S3eik Solidity B 5.1 PaboTa ¢ KHIDKHBIMH HCTOYHHKAMHU 10
cpeme Remix Pabota ¢ 3eKTpOHHBIMH HCTOUYHUKAMHU
[MoaroroBka K KOJJIOKBUYMY
Pedepar
HUTOT'O yacos B 3 cemecTpe: 52
5. TEPEYEHb  YYEBHO-METOJAUWYECKOI'O  OBECHEYEHHMSI  JJISI

CAMOCTOSTEJBHOMN PABOTHI OBYUAIOHINXCS IO JUCHUILJINHE

5.1. Meroanueckue yKkazanus 1Jisl 00y4alOMIMXCH K JJeKIMOHHBIM 3aHATHAM

Kakumu Obl 3aMedaTenbHBIMH KaueCcTBaMH B 00JIACTM METOJUKH HU 00JIajan JIEKTOp,
Kakoe Obl OOJBIIIOE 3HAYCHHE HA 3aHATUAX HU YACISJI JISKIIUH CIYIIaTehb, TTy00K0oe MOHUMaHHe
MaTepuaia JOCTUTaeTCs TOJIBKO MyTeM CaMOCTOSITENbHON pabOThI Ha/l HUM.




PaboTa Haj KOHCIIEKTOM JIEKLIMU OCYIIECTBIISIETCS IO ATaram:

* IOBTOPUTH U3yUYEHHBIN MaTepHal Mo KOHCIEKTY;

* HETMIOHSTHBIC MTOJIOKEHUSI OTMETUTH Ha MOJISAX U YTOUHUTD;

* HEOKOHYEHHbIE (Ppa3pl, NPONyLICHHBIE CJIOBAa M Jpyrue HEJOYEThl B 3alHCsX
YCTPAaHUTB, MOJIB3YSICh MaTEpUAIaMU U3 YU€OHHUKA U APYTHUX UCTOYHUKOB;

* 3aBEpIIUTh TEXHUYECKOoe oQopmileHHEe KOHCIEeKTa (IOAYEpPKUBAHUS, BBIJCICHUE
[JIaBHOT'O, BBIJICJIIEHUE PA3/EIIOB, 10APA3/IENOB U T.I1.).

CamocTosaTenbHyl0 paboTy clieyeT HauWHaTh C JOPAaOOTKH KOHCIEKTa, JKeNaTelbHO B
TOT € JIeHb, I0KAa BPEMSI HE CTEPJIO CoJepkKaHue JIeKINH u3 namsatu (uepe3 10 4 mociie JeKIuu
B mamstu ocraercsi He Oonee 30-40 % wmatepuana). PaGora Haj KOHCIEKTOM HE JIOJDKHA
3aKaH4YMBATLCA C NpociyllMBaHus Jiekuuu. Ilocime sekuuu, B Ipolecce camMOCTOSITENbHOM
paboThl, Iepe]] TeM, KaK OTKPBITh TETPaJb C KOHCIIEKTOM, MOJE3HO MBICIIEHHO BOCCTAaHOBHUTH B
NaMSATH COAEpPKAHUE JIEKLIUH, BCIOMHUB €€ CTPYKTYPY, OCHOBHbIE IIOJIOKEHUS U BBIBOIBI.

C uenbto 10pabOTKH HEOOXOAUMO MPOYUTATH 3aMUCH, BOCCTAHOBUTH TEKCT B MaMSTH, a
TaK)Ke HCIPABUTHh OIKCKH, paclu(poBaTh HE MNPUHATHIE paHEe COKPAIICHHS, 3aIllOJHHUTH
MPOMYIIEHHbIE MECTa, MOHATh TEKCT, BHUKHYTh B €ro cMbIc. Jlamee mpouuTaTh MaTepuan Mo
pPEeKOMEHAYEMOW JIMTepaType, paspelias B XOA€ UTEHUS, BO3HUKILIUE DPAaHEE 3aTpyIHEHUs,
BOMPOCHI, & TAK)KE JOTMOTHEHUS W UCTIPABIISAS CBOU 3aMUCU. 3alMCH JIOJKHBI ObITh HATJISAHBIMU,
JUISL YeTo ClIeyeT IPUMEHSATh pa3jMuHble CIIOcOOB! BblieaeHU. B xone 1opaboTku KOHCHEKTa
YrIyONISIFOTCS, PACHIMPSAIOTCS U 3aKPEIUISIOTCSA 3HAHMSI, a TAaKXKe JOIMOJIHSACTCS, UCTIPABISETCS U
COBEpLIEHCTBYETCS KOHCHEKT. Eine nyumie, ecinu Bbl nepepaboTaeTe KOHCHEKT, JAaJUTE €ro B
HOBOHM CHCTEMaTH3allMM 3anmuced. JTO, HECOMHEHHO, 3aliMET HEKOTOpPOE BpEMs, HO Marepuai
BaMu OyJeT Xopouio npopa®oTaH, a KOHCIIEKTHBHAsI 3allUCh €ro IpPHUBEJIEHA B YHOOHBIN JUId
3arnoMuHaHus Bui. BBeneHue 3aroyioBKOB, CKOOOK, 0000IIAI0NIIMX 3HAKOB MOXKET 3HAYUTEIHHO
MOBBICUTh KA4Y€CTBO 3allMCH. DTOMY MOXKET CIY>KUTb TaK)X€ NOJYEPKUBAHHE OTIEJIbHBIX MECT
KOHCIIEKTa KpacHbIM KapaHJAIIoOM, MPHUBEACHHUE HA MOJSAX WM Ha OOpaTHOM CTOpPOHE JHUCTa
KpaTKO# cXeMbl KOHCIIEKTA U JIp.

[loAroToBNEHHBI KOHCIIEKT MW pPEKOMEHAYeMas JuTepaTypa HCHOJIb3YeTCs TpH
NOJATOTOBKE K MPaKTHYECKOMY (CEMHHApCKOMY) 3aHsATHIO. [loIrotoBKka CBOJMTCS K
BHHUMATEIbHOMY MPOYTEHHIO Y4eOHOro MaTepuaia, K BBIBOJIY C KapaHJAIlOM B pyKaX BceX
YTBEPAKACHUN U (POPMYIL, K pEIICHUIO PUMEPOB, 33a]a4, K OTBETaM Ha BOIIPOCHI, IPEAJI0KEHHBIE
B KOHIIE JIEKIIMH MPENo/IaBaTesieM WM OMEILIEHHbIE B peKOMeHAyeMou utepatype. [Ipumepsl,
3a/1a4M, BOIIPOCHI 110 TEME SIBJISIOTCS CPEICTBOM CAMOKOHTPOJISL.

HenpemeHHBIM ycIOBHEM TTyOOKOrO YCBOEHHsI y4eOHOro marepuaia SBJISETCS 3HaHUE
OCHOB, Ha KOTOPBIX CTPOUTCS M3JIOkKeHHe marepuana. OOBIYHO MpemnojiaBaTelb HAalOMUHAET,
KaKol paHee M3YYEHHBII MaTepual U B KaKoil cTeneHu TpeOyeTcss MOArOTOBUTH K OYePEeIHOMY
3aHATHIO. JTa peKOMEHJalus, Kak U TpeOOBaHHE CHUCTEMaTUYECKOW M Cepbe3HOM paboThI Haj
BCEM JIEKLIIHOHHBIM KYPCOM, MOJUIEKUT 0€3yCIOBHOMY BBINOJIHEHHIO. [ToTepu Torudeckoil cBs3u
KaK BHYTPU TEMBI, TaK U MEXAY HUMH TPHUBOJUT K HETAaTUBHBIM TOCJEJICTBHUIM: MaTepHal
yueOHOM JUCIUIUIMHBI TIEPecTaeT OCHOBATENbHO BOCIPUHUMATHCS, a TBOPYECKUU TpPYyA
MOJIMEHSIETCSl YTOMJIEHHBIM NepenuckiBanneM. OOpalleHre K paHee H3y4eHHOMY MaTepuaity He
TOJIKO TTOMOTA€T BOCCTAHOBUTH B MaMATH HM3BECTHBIE IMOJIOKEHUS, BBIBOJbI, HO U MPUBOJIUT
pa3po3HEHHbIE 3HAHHUS B CUCTEMYy, yriayonseT u pacumpser ux. Kaxislii Bo3BpaT K crapoMmy
MaTepuany IO3BOJSIET HAWUTH B HEM YTO-TO HOBOE, MEPEOCMBICIHTH €r0 C HHBIX MO3UIUH,
ONpeAeNnuTh Uid Hero HauboJjiee MOJIXOJAIIEe MECTO B YK€ HMEIOLIEHCS CUCTeME 3HaHUil.
HeonHokpaTtHoe oOpaiieHne K MPOHAEHHOMY MaTepHuaiy sBIiseTcsl Hauboljiee paluoHaIbHON
dbopmoii mprobpeTeHust U 3aKperuieHns 3HaHui. O4eHb MOJIE3HBIM, HO, K COXAICHHIO, €IIe Majio
UCTIONB3YEMBIM B TIPAKTHKE CAMOCTOATEIBHOW pPabOTHI, SBISETCA NPEIBAPUTEIHLHOE
O3HAaKOMJIEHHE C yuyeOHBbIM MarepuasioM. [laxke kpaTkoe, Oerjioe 3HAKOMCTBO C MaTepHajoM
ouepeAHON Jekuuu naer MHoroe. OOyuaromuecs TOJIy4aroT oOIiee MpeJCTaBIeHHE O ee
COJIEp’)KaHUU U CTPYKType, O TJIaBHBIX M BTOPOCTENEHHBIX BOIPOCaX, O TEPMUHAX H
omnpeneneHusix. Bee aTo o0nerdyaer paboTy Ha JEKIUU U JIETAET €€ LEeJIeyCTPEMIICHHOM.



5.2MeToanyecKue YKa3aHUs M0 CAMOCTOSITeIbHOM padoTe 00y4aromuXxcst

CaMmocrtosiTenbHasi  paboTra  oOydwaromierocst —mIpeanojiaraeT — pa3idudHble  (HOPMBI
WHJIUBHIyaJIbHOW YYCOHOM JCATCIBHOCTH: KOHCIEKTHPOBAHHWE HAYYHOM JMTEPATYphI, COOp H
aHaM3 mpakTudeckoro marepuana B CMU, npoekTtupoBaHue, BBINOJIHEHHE TEMAaTHYECKUX U
TBOPUYECKUX 3aJaHuil U mp. BeiOOp ¢GopM M BUAOB CaMOCTOSATEIHHOW pPaOOTHI OMPEACTSETCS
WHAUBUAYAIbHO-IMYHOCTHBIM MOJAXOAOM K OOYYEHHUIO COBMECTHO MpenojiaBaTeieM M
oOydaromumcsi. @OpMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH W MPOMEXKYTOUHOM aTTecTaruu
oOyJaronuxcs.

CogepxaHue  BHEAYJUTOPHOM  CAMOCTOSTENBHOW  pabOTHl OOydarOUmUXCS 10
muciuminae «l{udpoBeie TexHONOrMM OT HMHTEpHETa 10 OJjokdelHa» BKJIOYaeT B ceds
pa3IMYHbIC BUJIBI IEATEIBHOCTH:

* yTeHHe TekcTa (yueOHUKa, IePBOUCTOUYHUKA, JOMOJIHUTEIBHOMN JINTEPATYPHI);

* COCTaBJICHUE TJIaHa TEKCTa;

* KOHCIIEKTHPOBAHUE TEKCTA;

* paboTa co CIIOBapsIMH U CIIPABOYHUKAMU;

* 03HAaKOMJICHHE C HOPMATHUBHBIMU JOKYMEHTaMHU;

* HCCIIeIOBaTENbCKas padboTa;

* HCIIOJIb30BaHUE ayIMO0- U BUJCO3AIHKCH;

* paboTa ¢ MEKTPOHHBIMU HH(OPMAITMOHHBIMU PECYpPCaMU;

* BBINIOJTHEHUE TECTOBBIX 3aJaHMIA;

* OTBETHI HA KOHTPOJLHBIC BOIIPOCHI;

* aHHOTHpOBaHHE, peeprupoOBaHUE, PELIEH3UPOBAHHIE TEKCTA;

* COCTaBIIEHUE TII0CCapHsl, KpOCCBOpAA Wil Oubmorpaduu o KOHKPETHON TeME,

* pellleHHe BapUATHUBHBIX 33/1a4 U YIPAKHEHHIH.

5.3 MeToanueckue YKazaHud TJ1s1 MOATOTOBKHU K TECTUPOBAHUIO

[ToArOTOBKY K TECTHPOBAHHUIO HEOOXOMMO OCYIIECTBIISATH MOITAITHO.

Ha nmepBom sTame HE0OXOIUMO MOBTOPUTH OCHOBHBIE TOJIOKEHHUSI BCEX TE€M, JETalbHO
pazbupass HamboJee CIOKHBbIE MOMEHTHI. HemoHsTHBIE BOMPOCHI HEOOXOJMMO BBINMHCHIBATD,
YTOOBI IO HUM MOKHO OBLIO MPOKOHCYIBTUPOBATHCS C MpernojaBaTesieM mepe MpoXoKICHUEM
UTOTOBOT'O TGCTI/IpOBaHI/IfI. HOJIFOTOBKy I1I0 TEMaM Kaﬁ(ﬂOﬁ I[I/II[aKTI/ILIeCKOI\/’I CANHUIIBI
1e1eco000pa3HO MPOU3BOAUTE OTAENbHO. Ha 3TOM 3Tamne HeoOX0AMMO HUCIIONIb30BaTh MaTEPUAIIbI
JICKIITMOHHOT O Kypca, MaTepI/Ia.TII)I CeMI/IHapCKI/IX 3aH5[TI/II\/’I, TECTOBBIC 3aJaHUSA JIs1 TGKYHICFO
KOHTPOJISI 3HAHM, a TaKKe MPe3eHTAINH JEKIIMOHHOTO Kypca.

Ha BTOpoM »JTame MOATOTOBKH MpejiaracTcs 0e3 TOBTOPSHHS TEOPETHYECKOTO
MaTepuaina AaTh OTBETHI TECTOBBIC 3a/IaHUs JJIsl pyOeKHOTo KOHTpoJis 3HaHui. Eciiu oTBeTH Ha
KakKunue-T1o BOHpOCBI BbI3BaAJIN San}I)]HeHI/Ie, HeO6X0)II/IMO cuIe pa3 HOBTOpI/ITI) COOTBeTCTBYI-OHH/Iﬁ
TEOPETUUECKHI MaTepHall.

Hakonern, TpeTtwii sSTam MOATOTOBKHM HEOOXOIUMO OCYIIECTBUTh HEMOCPEICTBEHHO
HaKaHyHe TecTa. Ha naHHOM 3Tame HEoOXOJUMO aKKypaTHO MPOCMOTPETh BECh JICKIIMOHHBIHA
Kypc.

B cnywae, ecnam pe3ynbTaThl  BHINOJHEHHS TECTOBOTO  3aJaHUSl  OKa3aJHCh
HGYHOBJ'IGTBOPI/ITGHBHBIMI/I, HGO6XO)II/IMO 33(1)I/IKCI/IpOBaTI) TEMBI, HA BOHpOCBI 10 KOTOpBIM 6BIJ'II/I
JaHbl HEBEpPHBIE OTBETHI, U €IIe pa3 YIIYOJIIEHHO MOBTOPUTH COOTBETCTBYIOIUE TEMBI B
COOTBCTCTBUU C y1(a3aHHBIMI/I BBIIIIC TpeMSI JTaramMu 1nmoAroToOBKU K TeCTI/IPOBaHI/IIO.

5.4 MeTonnyeckne peKOMeHIalUH M0 MOAr0TOBKe pedepara
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Pedepar sBusercs ¢dopmMol camMOCTOSATENBbHONW y4ueOHOM paboThl MO TIpPEIaMETy,
HaIpaBJICHHON Ha JETaJIbHOE 3HAKOMCTBO C KaKOW-THMOO TeMOW B pamMKax JaHHOW ydeOHOM
muciuruinael. OCHOBHAsh 3ajada paboThl Haa pedepatoM 1O TpeaMeTy — YriyOJaeHHoe
U3yYeHHE OIpPEICICHHOW MpoOJieMbl HM3y4aeMoro Kypca, TOJy4YeHHe Oojiee TOJTHOM
UHPOPMALIUHU TI0 KAKOMY-JTHOO0 ero pasjaery.

[Ipu noaroroBke pedepara HEOOXOAUMO HCIOIB30BATH JTOCTATOYHOE JUIS PACKPBITHS
TEMbl M aHalIW3a JIMTEPATypbl KOJIUYECTBO HCTOYHUKOB, HEIOCPEICTBCHHO OTHOCSIIMXCS K
u3ydaemMoil TeMe. B kauecTBe HCTOYHUKOB MOTYT BBICTYIATh MTyOJIMKAIUY B BU/IC KHUT U CTATEH.

5.5. MeToauuyecKkue YKa3aHusA K IIOATOTOBKE K KOJJIOKBUYMY

[TonroroBka K KOJIOKBUYMY HAauMHAETCS C YCTAaHOBOYHOM KOHCYJIBTALIMK IPENoAaBaress, Ha
KOTOPOH OH pa3bsCHSET Pa3BEPHYTYIO TEMATUKY IPOOJIEeMbl, PEKOMEHIYeT JUTepaTypy Ui
U3y4eHHUd U OOBsSCHAET MpoueAypy IpoBeleHusi KosuiokBuyma. Kak mnpaBuio, Ha
CaMOCTOSITENIbHYIO TOATOTOBKY K KOJJIOKBUYMY OOYy4YaroleMycsi OTBOAMTCA 3-4 Heuelu.
Meronuyeckue yKkazaHus COCTOSIT U3 PEKOMEHJAINI 0 N3YYEHUI0 UCTOYHUKOB U JINTEPATYPHI,
BOIIPOCOB ISl CaMOIIPOBEPKM M KPAaTKUX KOHCIIEKTOB OTBETa C IIEPEYMCIIEHUEM OCHOBHBIX
(GakToB M COOBITHUH, OTHOCSIIMXCS K IYHKTaM IUIAaHAa KaXJOW TeMbl. DTO JOHKHO IOMOYb
o0yyaroImuMcs 1IeJICHANpaBJIeHHO OpraHu30BaTh padOTy IO OBJAJEHUI0 MaTepUajoM U €ro
3anoMuHaHuio. llpy MOAroTOBKE K KOJUIOKBHUYMY CIEAYeT, IMpeXae BCEro, IPOCMOTPETh
KOHCIIEKTBbl JIEKIIMM M IPAKTUYECKUX 3aHATHUA M OTMETUTh B HHUX MMEIOIIHMECS BOIIPOCHI
KOJUIOKBUYMa. Eciau Kakue-To BONPOCHI BBIHECEHBI IMPENOJIaBATEIEM Ha CaMOCTOSITEIbHOE
U3ydeHue, cieyeT oOpaTUThca K y4eOHOH JuTepaType, peKOMEH/I0BaHHOH MpenojaBaTeieM B
KayeCcTBE UCTOUYHHKA CBEJICHUM.

KomnokBuym mnpoBoautcss B (opmMe HHAMBUIYaTbHOW O€cenbl MpernojaBaTeisl ¢ KaKIbIM
oOyyaromuMmcst wiM Oecenpl B HeOonblux rpynmnax (2-3 venoseka). OObIUHO MpenojiaBaTeNb
3aa€T HECKOJIBKO KpPAaTKUX KOHKPETHBIX BOINPOCOB, TO3BOJISIIOIIUMX BBIICHUTH CTENEHb
JIOOPOCOBECTHOCTH PabOTHI C JUTEPATYpoOMl, MpoBepsieT KoHcmekT. Jlanee Oosee moapoOHO
o0cyxaeTcs Kakas-1100 cTOpoHa MpoOIEMBbI, YTO MO3BOJIET OLEHUTh YPOBEHb MOHUMaHus. [1o
UTOTaM KOJIJIOKBUYMa BbICTaBIIAETCS AUPPEpEeHIINPOBAHHAS OIIEHKA 110 NATHOAJUIBHOM CHCTEME.

6. OBPA3OBATEJ/IBHBIE TEXHOJIOT A

Ne Buabl yueOHoii padorsl OO0pa3zoBaTe/IbHbIC TEXHOJIOTHH Bcero
n/n 4acoB
1 2 3 4
Cemectp 3
1 Tema 1.11{ucpossie TexHonmOrMM pa3BUTHS KPUTUYECKOTO 2
TEXHOJIOTUU MblnieHus. O630pHas JeKIusl.
3 | Tema 2.1 ba3oBas Teopus Jlexuus—HpOpMAaLs. 4
OJI0OKYeIH
7 | Tema 3.1 KpunTtoBamoTsbl. Jlexuus — mpe3eHTanus ¢ 4
butkonn ucrosib3oBanuem Power Point.
9 | Tema 4.1 HayanbHBIE Jlexuust — pe3eHTarus ¢ 2
cBeneHus o Tuiatopme ucrosip3oBanuemM Power Point.
Ethereum.
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10 | Tema 4.2 PabGora B Jlexumst — mpe3eHTanus C
wiatpopme Ethereum. ucrosis3oBanuem Power Point.
11 | Tema 5.1 f3pix Solidit Jlexiust — mpe3eHTaIusI ¢
ucrosbp3oBanuem Power Point.
12 | Tema 5.2 Jlexuus-undopmarus. Buzyanuzamus.

[IporpammupoBanue B cpefe
Remix
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7. VUEBHO-METOJIWYECKOE W WH®OPMAIMOHHOE OBECHEYEHUE
TACIATIIAHBI

7.1. llepeyeHb OCHOBHOM M JONOJHUTEIHLHON Y4eOHOM JTUTEPATYPHI

CnHCOK OCHOBHOI JIMTePaTyphI

1. | Kaprnunckas T.A. TexHOIOTHH M3MEpPeHHUI B IU(POBBIX CETAX CBA3M : ydeOHOE mocooue /
Kapnunckas T.A.. — Kanununrpang : bantuiickuil ¢enepanbHbIii yHUBEPCUTET WM.
Nmmanyuna Kanra, 2008. — 79 ¢. — ISBN 978-5-88874-866-4. — TekcT : 21eKTpOHHBIH //
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/23942.html — Pesxxum noctyma:
JUIs1 aBTOPU3HP. NIOJIb30BaTeNeH

2. | boryn, B. B. CeteBbie TexHomoruu. OpraHuzanuss HHTEPAKTHUBHOCTH B paMKax
crarnyeckux MHTepHeT-caiiToB : ydebHoe mocobmwe / B. B. boryn. — 2-¢ m3m. —
Mocksa : Aii [Tu Ap Menua, 2026. — 65 ¢. — ISBN 978-5-4497-0466-5. — Texkcr :
snexktponnsblil // Ludposoit obpazoBarensHslii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/153607.html

3. | HoBukoBa E.}O. Cranmapthbie MHTepHeT-TexHOMOrHH. [lepBblii o1 00yueHHs : ydeOHOe

nocobue / HoBukoBa E.}).. — CaparoB : CapaToBCKHIi TOCYIapCTBEHHBI TEXHUYCCKUN
yauBepcuteT umenn O.A. I'arapuna, 9bC ACB, 2012. — 197 c. — ISBN 978-5-7433-
2526-9. — Tekct : omekrponnwii // IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/80118.html —  Pexxum  jmocTyma:  ais  aBTOPHU3UD.

nosb3oBareeit. - DOI: https://doi.org/10.23682/80118

4. | HoBukoB }O.B. BBenenue B mudpoByr0 CXeMOTEXHHKY : ydeOHoe mocodue / HoBukoB
I0.B.. — MockBa : HWnrepner-Yuupepcurer WHpopmammonnsix TexHomoruii
(MHTYUT), Aii [In Ap Menma, 2024. — 392 c. — ISBN 978-5-4497-2389-5. — Tekct
: anexkTponHbii // Ludposoi obpazoBarenbhbiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/133935.html

5. | Bamka A.A. JlokanbHble CETH M MHTEpHET : yueOHoe mocobue / 3amka A.A.. — Mockaa,
Caparos : UnTtepHer-Yausepcutet Mupopmannonnsix Texnonoruit (MHTYUT), Aii [Tu Ap
Menmua, 2020. — 323 ¢. — ISBN 978-5-4497-0326-2. — Texkcr : anekrponnsiii // IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/89442.html — Pexxum poctyma: maus
ABTOPU3HUP. NOJIb30BaTENCH

Crnmcok 10MOJHUTEIBLHOM JIMTEPaTypPbl

6. | Aptromenko B.M. Iludpossie cetm moctyma texnosmoruu xDSL / Aprtiomenko B.M.,

benssnuna H.B.. — Mocksa : CoBpemeHnHasi rymanuTapHas akazgemus, 2010. — 210 ¢. —
ISBN 978-5-8323-0731-2. — Tekct : anekrponnbiii / IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/16910.html —  Pexxum  gocTyma: aias  aBTOPHU3UD.
110JIb30BaTENEH

7. | Pemienue EBpomnetickoro mapiaamenta u Cosera EC 276/1999/EC ot 25 auBaps 1999 r. o
npuaatin  MHoronetnero Ilmama neiictBuii CooOmiectBa 1Mo cofeiicTBuio — Ooiee
0€30MMacHOMY HCTIOIB30BaHUIO CeTH VIHTEpPHET M HOBBIX OHJAWHOBBIX TEXHOJIOTHH ITyTEM

00pBOBI C HE3aKOHHBIM KOHTeHTOM / . — CapatoB : Aii [l Op Menua, 2014. — 21 ¢c. —
Teker : 3JIEKTPOHHBIN /l IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/23392.html —  Pexmm  pmoctyma:  mist  aBTOpH3HP.
110JIb30BaTENEH

8. | YueOHO-MeTOqMUECKOe MOCOOKE MO BBINOJHEHHUIO J1a00paTOPHBIX pabOT MO IUCIUILIMHE
TexHonorun nOpPOrpaMMHON 3alUThl MHpOpMaMu B HHTepHEeTe / . — Mocksa
MOCKOBCKUH TEXHUYECKUI YHUBEPCUTET CBsI3U U nHpopmatuku, 2016. — 54 ¢. — Tekcr :

snektponHslii / IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/61565.html —
Pexxum gocTyma: 1t aBTOpU3NP. TOJIB30BATENEN
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7.2. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOK ceTH « UHTEepHET»

DaeKTpoHHO-0uOIMoTeunas cucrema IPRbooks URL: http:// www.iprbooks.ru/ OO0 «Aii
IIu Dp Menna

7.3. UnopManmoHHbIe TEXHOJIOTHH, JTUIIEH3NOHHOE POrpaMMHoOe o0ecreyeHue

Jlunen3noHHoe mporpaMmmuoe obecrieueHne | PEeKBU3HTHI TUIIEH3UI/ JOTOBOPOB

MS Office 2003, 2007, 2010, 2013 Caenenns 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jluniensus 6eccpounas

Awntusupyc Dr.Web Desktop Security Suite | JIuuen3uonHslit ceprrdukat
Cpok aeiictBus: ¢ 24.12.2024 no 25.12.2025

Koncynprant [Tnroc Horoop Ne 272-186/C-25-01 ot 30.01.2025 T.
[{udpoBoii 0Opa3zoBaTenbHBIN pecype JIunensuonnbiii gorosop Ne 12873/2511 ot
IPR SMART 02.07.2025 . Cpok netictBus: ¢ 01.07.2025 r.

70 30.06.2026 r.

Becmmataoe I[10

Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECINHEYEHUE JUCIHUIIJINHBI
8.1. TpeGoBanus k ayniuTOpUsM (MOMeEIIEHUSAM, MeCTaM) /1JIsl IPOBeAeHUs 3aHATHI

1. YueGnasi aynuropusi i NPpOBeeHUs 3aHATHI JIEKIMOHHOI0 THIIA:
Criennanu3upoBaHHas MeOeb:

Kadenpa nacronpHas - 1mt., 1ocka MenoBas - 11T., CTybs - 651T., napThl - 341T.
TexHuueckue cpercTBa 00ydeHus, CayxKaliuie Ui IpeJocTaBlIeHus yueOHoH nHpopMaIiu
00JbIION ayUTOPHH:

OKpaH Ha wratuse — | mr.

IIpoexTop — 1 mr.

HoytOyk — 1 mT.

2. Y4eOHasi ayAUTOPHUS JUIS MIPOBeIeHHs 3aHATHI CEMHUHAPCKOTr0 THIA, KypPCOBOI0
NPOCKTHPOBAHUS (BBINOJHEHHE KYPCOBBIX padoT), rPyNNOBbIX U HHAMBUIYAJIbHBIX
KOHCYJIbTALMI, TEKYLIEr0 KOHTPOJISI U MIPOMeKYTOYHOM aTTecTaluu
Criennanu3upoBaHHas MeOeb:

Crou npenoiaBaTeNbCKUi - 11IT., TOCKa MenoBas - 11IT., CTya MATKUH - 11IT., MapThl - 61IT.,
KOMIIBIOTEpHBIE CTONBI - 1 11IT., cTynbd - 241mrT.,

JlaGopaTopHoe 000opya0BaHNE, TEXHUYECKUE CPENICTBA 00yUEHUS, CITyXKaIue JJIs
npeocTaBiIeHus yaeOHOH HH(pOopMaIuu 600N ay TUTOPUH:

IlepcoHAIBHBIN KOMITBEOTEP — 7 IIT.

3. [lomereHnue 1151 CAMOCTOSITEJILHON PadoThI

Otaen oOcimyXKUBaHUS MeYaTHBIMU U3TAHUSIMU

CrienmanusupoBanHas Mebenb: Paboune cromsl Ha 1 Mmecto — 21 wt.CTynbst — 55 mr. HaGop
JIEMOHCTPAIIMOHHOTO 000PYI0BaHMS M YIE€OHO-HATJISITHBIX TTOCOOMH, 00eCTIeYnBaOIINX
TEMaTHUYECKHE NIUIIOCTPALIMU: 3KPaH HACTEHHBIN — | 1T.
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[TpoexTop — 1mr. HoyrOyk — 11mT.

NudopmannonHo-o6ubamorpadnuecKuii OTIAeI.

Criennanu3upoBaHHas MeOEb:

Pa6ouwne cronsl Ha 1 MecTo - 6 mT. CTyInbs - 6 mIT.

KommbroTepHasi TEXHUKA C BO3MOXHOCTBIO MOAKIIOUEHUs K ceTH «HTepHeT» 1 obecneueHneM
JIOCTYTIa B 3JICKTPOHHYIO HH(MOpMaIMoOHHO-00pa3oBatenbHyto cpeny PI'bOY BO «CeBKaBl'Ax:
[Tepconanbublii komnbioTep — lmt. Ckanep — 1 . MOY — 1 mt. OTnen o0ctyXxuBaHUS
ANEKTPOHHBIMU U3gaHussMHU Crienuanu3nupoBaHHas MeOeb:

Paboune cronsl Ha 1 mecTo — 24 wT. CTynbs — 24 wr.

Habop neMoHCTpalimOHHOTO 000PYI0BaHUS U Y4€OHO-HATJISITHBIX TTOCOOMH, 00eCTIeYMBAOIINX
TEMaTUYECKHUE NIUTIOCTPALIUU:

NurepaktuBHasg cuctema - 1 mr. Monutop — 21 mr. CereBoid TepmuHaii -18 mr. [lepconanbHbiit
komnbtorep -3 wt. MOV — 2 wt. [IpunTtep —1lmr.

4. Ilomenenue st XpaHeHUs1 U NPOPUIAKTHYECKOT0 00CTY:KMBAHUS Y4eOHOT0
odopynoBaHus
CneunanusupoBannas mebenb: Illkad — 1 mT., cTyn -2 mwT., Kpecio KOMIbIOTepHOEe — 2 IIT.,

CTOJ YIJIOBOM KOMIIBIOTEPHBIA — 2 IIT., TYMOOYKH C KIIOYOM — 2 mT. Y4yeOHOe mocobdue
(mepcoHaIbHBIA KOMIIBIOTEP B KOMILJIEKTE) — 2 IT.

8.2. TpeGoBanus k 0600pyA0BaHUIO PA00OYMX MeCT NMpenoaaBaTe s u 00y4YaIUXCS
Pabouee MecTo mpenoaBaTelisi, OCHAIIEHHOE KOMITBIOTEPOM C JIOCTYIIOM B MIHTepHeT.

Paboune Mecta 06yanOH_[I/IXCH, OCHAIICHHBIC KOMIIBXOTEpAMU C JOCTYIIOM B I/IHTepHeT,
NpEaAHa3HAYCHHBIC IJIA pa6OTI>I B 3J'IeKTp0HH0171 O6pa3OBaTeHbH0ﬁ cpeac, 1 T.II.

8.3. TpeGoBaHus K cielHAJIU3UPOBAHHOMY 000PY1OBAHMIO HET

15



9. OCOBEHHOCTHU PEAJIM3ALIMU AUCHUIIJIMHBI 1151 THBAJINIOB U JINIL C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

Hns obecrieueHus: 00pa3oBaHMS HWHBAIMAOB M OOy4YarOMIMXCS € OrpaHHYCHHBIMH
BO3MOXHOCTSIMM 37I0pOBbsl pa3pabarbiBaeTcs (B cilydyae HEOOXOIMMOCTH) aJalTHpPOBaHHAas
oOpa3oBareiibHasl MporpaMma, WHIWBUAYAIbHBIM y4EOHBIM IJIaH C YYEeTOM OCOOEHHOCTEH uX
NCUXO(U3UUECKOTO0  PAa3BUTHA UM COCTOSHUSL  3/I0pOBbS, B  YAaCTHOCTH INPUMEHSAETCS
WH/IWBUYAIBHBIA MOAXOA K OCBOCHHIO JUCIHIUIMHBI, MHIMBHIYyaJIbHBIC 3aJaHus: pedeparsl,
INUCbMEHHBIE PabOTHl M, HA0OOPOT, TOJBKO YCTHBIE OTBETHl M AMAJIOTH, HHIUBUAYaJIbHBIE
KOHCYJIbTAIlMM, HWCIOJb30BaHUE JUKTOGOHA M JAPYIMX 3alMCBIBAIONIMX CPEJCTB IS
BOCIIPOU3BEICHMSI JIEKIIMOHHOI'O M CEMHUHAPCKOT0 MaTepHara.

B mensx oOecnieueHust 0Oy4yarOmMXCsl HWHBAIMAOB M JHMII C OTPAaHMYCHHBIMH
BO3MOXHOCTSIMM ~ 37I0POBbsl  KOMIUIEKTyeTcs (OHJ OCHOBHOM yueOHOM smTepaTypoH,
aJalTUPOBAHHOM K OrPAaHUYEHUIO DJJIEKTPOHHBIX O00pa30BaTENIbHBIX PECYPCOB, JOCTYI K
KOTOpbIM opranu3zoBan B BHL| Akanemuu. B OubGnuoreke mnpoBOJATCS HHIMBUAYaJIbHbBIE
KOHCYJIbTAllMM Ul JaHHOM KaTeropuu IMoJb30BaTeliel, OKa3bIBAE€TCS OMOUIb B PETUCTPALIUU U
UCIOJIb30BAaHUM  CETEBBIX M JIOKAJIBHBIX 3JEKTPOHHBIX  00Opa30oBaTENbHBIX  PECYPCOB,
IIPEIOCTABIISAIOTCS MECTA B UWTAIBHOM 3aJI€.
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[Mpunoxenne 1

®OH/J ONEHOYHBIX CPEACTB IIO AUMCHUIIJIMHE

IndpoBbie TEXHOJIOIHH OT HHTEPHETA 10 0JIOKYEHHA
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MACIOPT ®OHJIA OLIEHOYHBIX CPEJICTB IO
JTUCHUILIAHE

1. Komnerenuun, popmMupyembie B poiecce n3y4eHusi TUCHUNITAHDI

Nunexc dopMyIHUpOBKa KOMIETEHIIMU

[1K-2 Crioco0eH NpUMEHATh COBpeMeHHbIe HH(OPMAIIMOHHBIE 1 KOMMYHHUKAIIMOHHbIE
CEPBHCHI ¥ POTPAMMHBIEC KOMIUICKCHI B PA3JIMYHBIX Cepax AesaTeTbHOCTH

2. Jranbl (pOpMHUPOBAHMS KOMIIETEHIIMH B MPOLECCe OCBOCHUS M CIUIITHHbI

OcHOBHBIMU 3TanaMu (POPMHUPOBAHMS YKA3aHHBIX KOMIIETCHIIUNA MPU HU3yYECHUU
00yJaIOMUMHCS AUCITUTUINHBI SIBJSIOTCS TOCIEI0BATEILHOE MU3YYCHUE COJECPKATEIHHO
CBSI3aHHBIX MEXIYy COOOM pas3fenoB (TeM) Y4eOHbIX 3aHATHI. l3ydeHuwe Kaxiaoro
paznena  (TeMbl) TpeArnojaraeT  OBJaJeHHEe  OOy4YalolMMHUCA  HEOOXOAMMBIMU
KOMIETEHIUSAMU. Pe3ynbrar arrectanuu  oOyYarOIIMXCS Ha pa3IUYHBIX OdTarax
dbopMHUpOBaHUS  KOMIIETEHIIMM  TOKa3bIBA€T YPOBEHb OCBOCHHUS  KOMIICTEHIIMIA
00yJaromuMHCs.

OrtanHoCcTh (HOPMHUPOBAHUS KOMIETEHIUI MPSMO CBsI3aHA C MECTOM JTUCITUTUIMHBI
B 00pa3oBaTeILHOM MporpamMmme.

Paznennl (Tembl )
AMCHUILIMHBI I1K-2

Tema 1.11u¢mnpossie +
TEXHOJIOTHH
Tema 2.1 bazosas teopus +
OJIOKYCIH
Tema 3.1 KpuntoBatoTs!. +
butkoun
Tema 4.1 HauasbHBIE +
cBeZIeHMsI 0 TuaTopme
Ethereum.
Tema 4.2 Pabora B +
wiatdopme Ethereum.
Tema 5.1 S3wik Solidit +
Tema 5.2 +
[TporpamMmmupoBaHue B
cpeae Remix
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3. UHanKkaTopbl JOCTH:KEHUs] KOMIIeTeHIUi, popMHupyeMbIX B poLecce

H3YICHUA TUCHUILTUHBI

HK'Z Cnocoben MPUMCHATH COBPEMCHHBIC I/IH(l)OpMaI_[I/IOHHLIe 1 KOMMYHUKAIIMOHHBIC CEPBUCHI U TPOTrPAMMHBIC
KOMIIJICKCBI B PA3JIMYHBIX C(l)ean JCATCIIBHOCTH

HNuaukaropsl  A0CTHKEHUS

KOMITETEHIMH Kpurepun oneHuBanusi pe3y/ibTaToB 00y4eHHst Cpencrsa olleHHBAHUSA
Ppe3yJIbTATOB 00yueHHsl
HeY/0BJICTB YIOBJIETB X0poLIo OTJINYHO Texkymmii IIpome
KOHTPOJIb JKyTOYH
ast
arTecTa
st
TIK-2.1 Pa6otaer ¢ He moxer HactryHO Moxer paborars | Pazbupaercs Kommoxsiym, 3auer
COBPEMEHHBIMH paboTath ¢ MOXET C COBPEMEHHBIMH | Ha OTIMYHO B | MHIVBHAYAIbH
HHQOPMAIIMOHHBIMHU U COBpEMEHHBIMH | paboTaTh C “HPOPMAIIOHHEl | paboTe ¢ bI€ 3a/IaHs TI0
KOMMYHHKAIIHOHHBIMI HH(OPMAIIOHH | COBPEMEHHBIM | MH H COBPEMEHHBIX | CO3IaHHUIO
CepBHCAMH IIPU CO3JIaHUH BIMH U u KOMMYHHKAI[HOHH | MH(OPMAIMO | COOCTBEHHOTO
HPOTPaMMHBIX KOMIUIEKCOB | KOMMYHHMKalMo | MH(OpMAanuo | BIMH CEpBHCAMHU HHBIX U TIPHJIOYKEHYS,
HHBIMHI HHBIMH U TIPU CO3JIaHUH KOMMYHHKaI| | pedepar,
CepBHCaMU IIPU | KOMMYHHUKAIM | IPOTPAMMHBIX OHHBIX TECTUPOBAHKE
CO3JaHUN OHHBIMU KOMILIEKCOB CEPBHCOB IIPH
MIPOTrPaMMHBIX cepBHCaMU CO3IaHUU
KOMILIEKCOB TIPU CO3JJaHUH MIPOTrPaMMHBIX
IIPOTrPaMMHBIX KOMILIEKCOB
KOMILICKCOB
TIK-2.2 3HaeT OCHOBHEIE He 3naet YacTiyHo 3HaeT OCHOBHBIE OTIHYHO Komnoksiym, 3auer
9TaIbl U X COZIepIKaHHe OCHOBHEIC 3HaeT 9Tambl U UX 3HaeT WHIMBUTyaIbH
P yCTAaHOBKE U 9Tambl U UX OCHOBHEBIE Colep)KaHMe IIPU | OCHOBHBIE BIE 3a/IaHNS TIO
HACTPOHKe ONEPAlMOHHBIX | COAEpIKAHHE 9Tambl U UX YCTaHOBKE 1 9Tambl U UX CO3/IaHUIO
CHCTEM U CETEBBIX IIPY YCTAHOBKE | COJEprKaHUe HacTpoHke cozepKaHue COOCTBEHHOTO
YCTPOUCTB, IIPU CO3JIaHUH 1 HACTPOHKe pu OTIepaHOHHBIX pu TIPHJIOKEHYS,
HNPOTPaAMMHBIX KOMIUIEKCOB | ONEPAlMOHHBIX | YCTAaHOBKE U CHCTEM U CETEBBIX | YCTAHOBKE U pedepar,
CHCTEM U HacTpoiike YCTPONCTB, PH HacTpoO¥Ke TECTHPOBAHHE
CEeTEeBBIX OIEPAIMOHHEl | CO3JIaHUH OTIepallMOHHBI
YCTPOWCTB, IPU | X CUCTEM H HPOrPaMMHBIX X CHCTEM H
CO3JJaHUH CEeTEeBBIX KOMILTEKCOB CETEBBIX
TIPOrPaMMHBIX YCTpPOMCTB, YCTpOMCTB,
KOMILIEKCOB TIPU CO3/JaHUH TIPU CO3JIaHUH
MIPOTPaMMHBIX MIPOTPaMMHBIX
KOMILIEKCOB KOMILJIEKCOB
I1K-2.3 Cnioco6en He crocoben YactuyHo CriocobeH OTaryHO Komnoksuym,, | 3auer
HNpOrpaMMHPOBATh Ha MIPOrpaMMHpPOBa | CHOCOOEH NpPOrPaMMHpPOBAT | MOXET WH]IMBUTyaTbH
COBPEMEHHBIX NPUKIAIHBIX | Th Ha MIpOrpaMMHpO | b Ha HPOTPaMMHPO | Ble 3a1aHHUS 110
iatopMax, HaCTpauBaTh | COBPEMEHHBIX BaTb Ha COBPEMEHHBIX BaTb Ha CO3/IaHUIO
U TECTHPOBATh TIPUKJIATHBIX COBPEMEHHBIX | NPHUKIAJHBIX COBPEMEHHBIX | COOCTBEHHOTO
CO371aBaeMble iathopmax, TIPUKJIaTHBIX miaropmax, TIPUKJIATHBIX TIPAJIOYKEHYIS,
MpOTpaMMHBIC KOMIUIEKCHI | HacTpamBaTh U miaropmax, | HACTPauUBaTh U mnatopmax, | pedepar,
TECTUPOBATH HacTpanBaTb TECTUPOBATH HacTpanBaTbh TECTUPOBAHUE
co3JaBacMble u Co3/1aBaeMble u
IporpaMMHBIC TECTUPOBATH IporpaMMHBIC TECTUPOBATH
KOMIUICKCBI CO37aBacMble | KOMILICKCHI Co3/1aBaeMble
IIporpaMMHEIE IIporpaMMHEIE
KOMILIEKCHI KOMIUIEKCHI




4. Kommjiekr KOHTPOJbHO-OLICHOYHBIX CPECACTB 110 JUCHUILJIMHE

Bonpocsl k 3a4ery

o pucruiuinie « L ludpoBrle TEXHOJIOTUH OT MHTEPHETA A0 OJOKUYEHHA)

LlenTpanu3oBaHHbINA peecTp.

Hudpossie moamucH.

Bpemennsie otmerku. Crucrema utxo.
HenentpanuzoBaHHblii peectp. P2P-cetn

Kak noctnub koHCEeHCyca. Xem-(QyHKIHH.

Proof of work. [Ipo6Gema ABOHHBIX TpaT.

bnoku u nenouxu 6;10K0B.

HepeBo Mepkia.

Cnoxnocth MaitHuHTa. Harpana 3a cozmanue 6Joka.

10. OcHoBHEbIe paznnuns Dpupuyma u burkonna.

11. Otanune cucTeMBbl utxo OT OallaHCOB.

12. Ananorosble nU(POBBIC TEXHOJIOTHH.

13. [lomp3oBaTenbckuii akkayHT. Metamask.

14. SI3pikm uia HanMcaHUs cMapT-KOHTpakToB (Solidity)

15. Oracles. Bytecode, OPcode, ABI.

16. Buptyansnas mammaa Jpupuyma (EVM)

17. Paznu4HbIe cITOCOOBI XpaHEeHHUs JaHHBIX.

18. Remix - ommaitn cpema paspabdbotku mas Solidity.

19. OcHoBs Solidity.

20. Version pragma, import, KOMMEHTapHH.

21. Ilepemennbie coctosiHus. OCHOBHBIC TUITBI. KOHCTPYKTOPBI.
22. Oyukimun, Tunbl QyHKMiA. Hactpoiiku Remix.

23. Tloapo6uoctu Solidity. Tumsr (Struct, enum, mapping).
24. Monudukaropsl view u pure. Bunmumocts dyrkimii. MogudukaTtop payable, fallback gynkimm.
25. TlponBUHYTBIE CMApPT-KOHTPAKTHI.

26. Monudukarops! GyHkiuii. Hacnenosanue, nHTEpQECH.
27. Coowrtust. bubnmorexu. Calls, delegated calls.
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Bonpocel K KOJIJIOKBHYMY

10 AN CHUIIJINHC ((HI/Id)DOBLIC TCXHOJIOTHH OT MHTCPHCTA 10 OJIOKYEITHAY

Bomnpocs! k pa3zneay 1.

LlenTpain30BaHHBIN peecTp.

Hudpossie noanucu.

Bpemennsie ormetku. Cucrema utxo.
Jeuentpanu3oBanHsiii peectp. P2P-cetn

Kak moctuup koHCeHCyca. Xem-QyHKIUH.

Proof of work. I[Ipo6iema 1BOHHBIX TparT.

broku u nemovku 6J10KOB.

HepeBo Mepkia.

Bomnpocsl k pa3aeny 2.

Crnoxunoctb MalinuHTa. Harpazaa 3a coznanue 0joka.
OcHoBHbIe paznuuus Dpupuyma u butkonHa.

Otinuue cucteMsl utxo oT GalaHCOB.

Amnarnorossie IH(POBBIE TEXHOJIOTHH.
[Tonb3oBarenbckuit akkayHT. Metamask.

SI3bIkM 1 HanucaHust cMapT-KoHTpakToB (Solidity)
Oracles. Bytecode, OPcode, ABI.

Bonpocsl k pa3aeny 3.

Oracles. Bytecode, OPcode, ABI.

Bupryanpnas mammna S¢pupuyma (EVM)

Paznuynbie criocoObl XpaHeHHsI TaHHBIX.

Remix - onmaiin cpema paspadbotku st Solidity.
OcHogsl Solidity.

Version pragma, import, KOMMEHTapHH.

ITepemennslie coctostHus. OCHOBHBIE THUIIBI. KOHCTPYKTOPBI.
Bomnpocs! k pa3zageay S.

Version pragma, import, KOMMEHTapuu.

[lepemennsie coctostanst. OCHOBHBIE THITBI. KOHCTPYKTOPBHI.
Oynkiun, Tunsl GyHkiuil. Hactpoiiku Remix.
[Moapo6uoctu Solidity. Tumer (Struct, enum, mapping).
Monudukaropsl view u pure. Buaumocts ¢ynkuuii. Moaudukatop payable, fallback
byHKINN.

[TpoxBHUHYTEIE CMapT-KOHTPAKTEHI.

Momudukarops! pynkiuii. HacnenoBanue, uHTepdencs.
CoGwiTust. bubdmmorexu. Calls, delegated calls.
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NupuBuayajbHble 3aJaHUs AJs1 CO3JaHUSA TPOrPAMMHOIO NMPUJIOKEHUSA

110 JUCHUIIIINHC « HI/Id)DOBBIC TCXHOJIOTHMH OT MHTCPHCTA 10 OJOKUYCITHAY

PazpabotaTte mpoeKkT Ha A3BIKE OOBEKTHO — OPHEHTUPOBAHHOTO
IpOTPaMMUPOBAHUS:

Bapuanr 1. /s nepegaun cooOieHuii mo tenerpady kaxias 6yksa pycckoro andasura (E u E
OTOXKJECTBJICHBI) TPEJACTABIIACTCS B BUJE IMSATU3HAYHONH KOMOWHAIMKM W3 HYJIEH W eAMHUI,
COOTBETCTBYIOIIMX JBOMYHOM 3allMCu HOMepa JaHHOW OykBbl B anaBute (Hymepauus OykB
HaunHaercs ¢ Hyns1). Hanpumep, OykBa A mpencrasnsiercs B Buge 00000, 6yksa b - 00001,
oykBa Y - 10111, 6yksa S - 11111. [lepegava naTu3HayHOW KOMOWHAIIMHM TPOU3BOJIUTCS IO
Ka0eIto, coieprkalieMy MmaTh IpoBo0B. Kak bl IBOMYHBINA pa3psi MepeaaeTcs Mo OTACITbHOMY
nposoay. [Ipu npueme cooOmieHus nepenyTaiu IpoBoia, MIOATOMY BMECTO MEPEIaHHOTO CI0Ba
nosydeH Habop OykB DABbBILO. Haiinure nepenannoe cinoro. «ITAPOJIby

Bapuant 2. [1pu mmdpoBaHun OTKPHITHIN TEKCT pa30uBaeTcs Ha OJIOKH OJIMHAKOBOMH
JUTMHBI U B K&KJI0M OJIOKE OCYIIECTBIISIETCS IEPECTAHOBKA OYKB IO OJTHOM M TOM ke
cxeme. BoccTanoBuTe MCXOAHOE COOOIIEHHE 110 KPUIITOIPaMME.

ITOKM PXTIOE IIIMPOO MOITIO KKHIL[M TOUPIT ®APTA
(45213) (45213) ...
KOMIIBIOTEP XOPOIIMIT [TOMOIHNK KPUTITOTPADA

Bapuant 3. KommepcanT i nepenayuu iudpoBoit ”HPOPMAILIMH C LETBI0 KOHTPOJISI
nepeaayy pa3douBaeT CTPOUKY NepeaaBaeMbIX U(p HA MATEPKU U MOCIIE KaKIBIX IBYX
MATEPOK MPUIKCHIBAET JIBE MOCIEAHNE HU(PBI OT CyMMBI YK Cell, U300pa’keHHBIX ATUMH
nsATepKaMu. 3aTeM Mpoliecc MUppPOBaHHS OCYILECTBISAETCS MyTeM NpruOaBIeHUs K
mu@pyemMbIM b paM WICHOB apu(PMETUUECKON POrpeccuu ¢ MOCieyIolIel 3aMeHoN
cymM 1udp octarkamu ot aenenus Ha 10. IIpounTaiite 3ammppoBanHOe COOOIIEHUE:

423461405313.

Bapuant 4. bykBbl pycckoro andaBuTa 3aHyMEpOBaHbl B COOTBETCTBUH ¢ Tabnuuei: s
3a(pPOBKU COOOIIEHUS, COCTOSIIETO U3 n OykB, BeIOMpaeTcs Kirod K - HekoTopast
MOCJIe0BATENBHOCT U3 N OYKB IpUBeIeHHOTO Bhille andasuta. [lludposanue kaxaon
OYKBBI COOOILIEHHS COCTOMT B CIIOKEHUH €€ HoMepa B Ta0JIUIE C HOMEPOM
COOTBETCTBYIOIIEH OYKBBI KIIFOUEBOM MOCIEI0BATEILHOCTH U 3aMEHE MOJIYyYEeHHON CYMMBI
Ha OyKBY ayipaBUTa, HOMEP KOTOPOW UMEET TOT K€ OCTATOK OT jAeieHus Ha 30, yTo u 3Ta
cymma. [Ipourure mudposannoe coodmenue: PBbHIITCUTCPPE30X, ecnu u3zBectHo,
4TO MHU(PYIOLIas MOCIE0BaTEILHOCT HE coJiepKalia HUKakuX OykB, kpome A, b u B.

Bapuaur S. Tpuamaru 1sym 6ykBam pycckoro andasurta A, b, B, .0, 1O, { npunucansr
cooTBeTcTBeHHO yncna 1, 2, 3, ..30, 31, 0 (OykBsl E u E otoxmecTBisroTCs). Bri6pano
HEKOTOpOe HeueTHoe uucio k (cexpeTHsii kirod). [llndpoBanne TeKkcTa OCymIeCTBISAETCS
NMOOYKBEHHO CIIEAYIOIIIM 00pa3oM:



1) uucno a, COOTBETCTBYIOIIEE JaHHOH OyKBe, yMHOXKaeTcs Ha k,
2) BBIYUCIISIETCS OCTATOK T OT jieneHus a*k na 32

3) BeImuCHIBaeTCst OyKBa, COOTBETCTBYIONIAS YUCIY T.
Pacmm¢pyiiTe KpunTorpaMmmsl:

1. EOB PO3OYHNOS 3MCOIM AMXXIID

2. HOAII®IFO MTKBIMUM

3. EPBBIIIPBIBIIIE TBJITBKOOBBIAKILBE

Bapuant 6. Paccmorpum Mozens mudpa s mudpoBoro TEKCTa, B KOTOPOM Kaxast
udpa 3aMeHsIeTCs OCTATKOM OT JA€JIeHUs 3HaYEeHUs] MHOTOYJIeHa

f(x) = b(x3 + 7x7 + 3x + a) na uucno 10, rae a, b — QuxkcupoBaHHbIe HATYpaTbHbIE
ypcina. BeISICHUTE, TPU KAKKUX 3HAYCHUSIX & U b BO3MOXKHO OJIHO3HAYHOE pacIiu(poBaHUE.

A-00000 3-01000 P-10000 111-11000
b-00001 M-01001 C-10001 1I1-11001
B-00010 K-01010 T-10010 'b-11010
I'-00011 JI-01011 Y-10011 bI-11011
J1-00100 M-01100 ©-10100 b-11100
E-00101 H-01101 X-10101 2-11101
E-00110 O-01110 L1-10110 FO-11110
K-00111I1-01111 4-10111 A-11111

PazpaGoraTh mnporpaMMHbIii MOAYJIb MO CJAEIYIOIIUM 3aaHUSIM:
3axanmue 1.

1. PacmmdpoBath npeasiaraeMblii TEKCT U ONIPEACTUTh KITI0Y 3audpoBaHusl.
H3BecTHO, YTO UCTIOIB30BaH MU MPOCTOH 3aMeHbI B pycckoM 30-0yKBEeHHOM
andasute. (Pazduenune Ha rpymnmbl OyKB HE HECET HUKAKOW CMBICIIOBOM HArpy3KH).
EKHBII ENEKI VKTIE VXMKU KM

SHIVB PHIOOK MXKCP 3BbKI M3OP3

OKCHII IOJIKALT EPYHS OIIIKO O3IA

USKIOK UIIboM AUEPY HUOMII C2U3

ODEKD IMOKAM KPEKI] IIOID

2. CoctaBuTh mporpamMmy it KpunroaHnanu3sa mudpa Llesapst mpocmorpom Beex
BapuaHTOB. BBecTH BO3MOXHBIE YCOBEPIIIEHCTBOBAHUSA B anTopuTM. [Ipountars
KPUIITOTEKCT (MCXOAHBIN TEKCT HA aHTJIUHCKOM SI3BIKE).

PXPXK XENVD RUXVT NLXHY MXGMA XYKXJN

XGVRF XMAHW GXXWL EHGZX KVBIA XKMXQM

3. IlpousBectu BBIOOPKY TEKCTOB (Xy/. JIUTEPATYpa, TEX. INTEPATypa U T.1.; HA
PYCCKOM WJIM aHTJI. sI3bIKe) 00beMoM 5-100 MoOaiT u

a) COCTAaBUTh TAOJIMITY YaCTOT BCTPEUAEMOCTH OYKB;



0) cocTaBUTh TAONHITY (MAaTPHUILY) YACTOT BCTPEUAEMOCTH OUTpaMM (B MPOIEHTAX );
B) OIIPEACIIUTH 3AMPETHBIC OUTPAMMBI.

3axanue 2.

1. UsBectHO, uTO B KpunTotekcTe (1) ucmonp30BaH Mudp ropu30HTATILHOM
NepecTaHOBKU. BCKPBITH mHdp 1 HA TOM ke KITtoue 3amudpoBaTh B KAYECTBE OTBETA
TeKcT (2).

EXX 3HT MAH EJIU OOE HEB AKA MUE HZHOII TI'O

THO BAT A®H KTO IIEI PO BUT EMO COO TUT'

EIOT CBH OOO TbM CTT JMOE KHPK ®CT AXM AXU

(2)

Crioco® MeIWIEHMA OUeHb OJIM30K UM APOK,

HO BBIBOIEI KaXyTCs CJMIIKOM HOaJIeKO MOYLVIMU
1 NpeyBeJIMYEeHHBIMN

2. Jlna pemetku Kapaano 4x4 konmuecTBO BO3MOXKHBIX KITFOUYEH HEBEJIHMKO.
[Toacuntate ux. CocTaBUTH POrpamMmy, KOTOpasi NepedupaeT Bce BO3MOKHBIE
BAPUAHTHI, U ONPEACIIUTh pemeTky KapaaHo 1t KpunroTekcTa

AAKK POAK 3THI' IBJIA

HOAT' II3BA CYAA TCAE

HXJIH OAYb &TUB MEEO

OOMB HHJ)C PMOO TI'THO

KBEL JITEO TINO L30A

HTKH OLYE ABI'B EOAC
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Tembl pepepaToB

o pucruiuinie «l{udpoBrle TEXHOJIOTUH OT MHTEPHETA A0 OJOKUEHHAY

AKTyasnbHbl€ BUbl TECTUPOBAHUS 17151 OJTOKUYEHH — MPUIIOKEHUM
@OyHKIMOHAIBHOE TECTUPOBAHUE [T OJIOKYENHH — IPUI0KEHU I

OcobenHocTy OJI0KUYECHH TECTUPOBAHUS

OO6nmacTi mMpUMEHEHUs TEXHOJIOTUN OJIOKYETHA

[MudpoBsie TEXHOIOIMH B 00pa30BaHUU

[{udpoBbie TEXHOJIOTHH B IPOMBIIIJICHHOCTH

IIpenmymiecTBa U HEJOCTATKH TEXHOJIOTUH OlOKYEHHA

[IpuHUMIBI GYHKIIMOHUPOBAHUS TEXHOJIOIMH OJIOKYEiiHA HAa TpUMepe OUTKOMHA.
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TecToBBIC BONPOCHI O TUCUMUILTIMHE
«IndpoBbIe TEXHOJOTNHA OT HHTEPHETA 10 0JJOKYEeHA»)

Nel TlpeumyriectBa nUGPOBBIX TEXHOJIOTHIA TI0 CPABHEHHIO C TPAJAUIIMOHHBIMU (hopMaTaMu
BEJICHUS SKOHOMHUYECKOH JIeITeITbHOCTH
1. BO3MOXHOCTH MPAKTUYECKH OECKOHEYHOTO BOCTIPOU3BEACHUS HH(MOpMaIuu 6e3 ymepoa s
Ka4yecTBa;
2. IIMPOKHI JUara3oH TUIOB HH(POPMAIIMHU, C KOTOPOH paboTaroT U(PPOBBIC TEXHOJIOTHH
(Texct, Mmeaua U T.I1.);
3. BBICOKasi CKOPOCTb Iepeaun HHpopMaIum;
4. BBICOKAS 3AMIUIICHHOCTh TEXHOJIOTUYECKUX U OPTaHU3AIMOHHBIX WHHOBAIIHH.

Ne2 CtpyKTypHBIi 2JIEMEHT, HE OTHOCSIIMICA K JIpaiiBepaM TEXHOJIOTMH UHAYCTPUAIBLHOTO
untepHera («Muaycrpus 4.0»), KoTopas, B CBOIO ouepe/ib, HOpMUpyeT YETBEPTYIO IPOMBIIIJICHHYIO
PEBOIIOLHIO C COOTBETCTBYIOIIMM 3KOHOMUYECKHUM YKJIaJIOM

1. «yMmHBIE» CEHCOPBI;

2. OecrpoBOHBIC CCTH,

3. JOMNOJHEHHAas peabHOCTh;

4. oOnavHBIC CEPBUCHI.

Ne3 Mecto MaTepuanbHOTO CEKTOpa MPOU3BOACTBA U B U(PPOBOI SKOHOMHKE

1. mMartepuasibHBINA CEKTOP MPOU3BOACTBA U LU(POBBIE IUIATHOPMBI CYIIECTBYIOT aBTOHOMHO B
HKOHOMUKE;

2. MaTepualIbHBIA CEKTOP MPOU3BOACTBA OyeT 3amMellleH HU(POBBIMU IUIaTHOPMaMU;

3. MarepHaJIbHBIN CEKTOp MPOU3BOJICTBA HYXKAAETCS B IU(POBBIX TIATPOPMAX IS
o0ecreyeHnss KOMMYHUKAIUI ¢ KOHTpareHTaMu;

4. MaTtepuaIbHBIA CEKTOpP MPOU3BOJCTBA 0OECIEUUT rubesb HU(POBBIX MIATPOPMEHHBIX
pELIEHUI.

Ned4 B pamkax TeXHOIOTUU OONBIINX JTaHHBIX pa3BUBACTCS HAIlpaBleHUE aHAMUTUKH. K kakomy u3
ee pazzaenoB Bel otHeceTe pazaen «Bo3moxkHo Ber ux 3HaeTe» B cetu Facebook?

1. neckpunTUBHAS aHATUTHUKA;

2. TIPOTHO3HAs AaHAJTUTHKA,

3. TpennuchIBaroIas aHaTUTHKA;

4. aHaNWTHKA, CBSI3aHHAS C pacliO3HaBaHUEM 00pa30B.

Ne5 Texnonoruu undpoBoit IKOHOMUKH, OPUEHTHPOBAHHBIE Ha (POpPMHUpPOBaAHUE
JELEHTPAIN30BaHHbBIX XPaHUJIMIL JaHHbBIX

1. «Oomabline TaHHBIEY,

2. OecnpoBOJHas CBS3b;

3. OJOKYEHH-TEXHOIOTHS;

4. ceHcopHKa.

Ne6 CoBpemeHHast IUBUIIN3ALUS JKUBET B MUPE TPEThEH MPOMBILIIEHHOHN peBotoiui. Bmecte ¢
TEM CKOPO JIOJDKHA TPOU30UTH ueTBepTasi. Kakast TEXHOJIOTHS CUMTACTCSI €€ YacThi0?

1. poGoTHI Ha MPOU3BOICTBE;

2. WHTEpHET BelleH;

3. TepMOsIIepHBIN CHHTE3;

4. MexaHHM3auus MPOU3BOJCTBA.
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Ne7 Onnoii u3 TeHneHIMN TUPPOBON SIKOHOMUKH SBJISIETCS HCIIOJIb30BaHUE CMApT-KOHTPAKTAa,
KOTOPBIH, IO CYTH, HE «CMapT» U MPAKTUYECKU HE KOHTPAKT. UTO npecTaBIsgeT JaHHAasl CYIHOCTb?

1.
2.

3TO JIOKYMEHT, B KOTOPOM IIpoIKcaHa CyTh cTapTana, Beixojsiero Ha [CO;+

9TO KOMIIBIOTEPHBIN AJITOPUTM WJTH YCIIOBUE, KOTOPOE TO3BOJISIET CTOPOHAM OOMEHHMBATHCS
aKTHUBaMU;

MOCJIEIOBATEILHOCTE OYKB M TGP, KOTOpas JaéT BO3MOKHOCTB JIF0O0OMY, KTO €€ 3HaeT,
MEPEUYUCIUTD TOKEHBI HA CKPBITHIN 3a HEN CYET;

€IMHULIA U3MEPEHUS KPUIITOBATIOTHI.

Ne® Otimnume ICO ot IPO

Ne9 Hesepwbiii (hakt o O10kueline

1

2.
3.
4.

KaK TOJIBKO OIEPAallMsl BBIIIOJHEHA, 3alIMCH O HEW HEOOpaTUMBI;

YYaCTHUKHU OJIOKYEHHA COOOIIAOTCS Yepe3 LIEHTPaIbHbIN y3e;+

KaXX/IbII YJIEH COOOIEecTBa UMEET JJOCTYI KO Bcel MH(POPMAIIUN U UCTOPHUH;
Ka)/10My T0JIb30BATEIIO IIPUCBOEH ajpec, cocTosuuil u3 6osaee 30 CMMBOJIOB.

Nel0 Ogaum u3 peHoMeHOB UPPOBON FIKOHOMUKH SIBJISIETCS KPUIITOBAIOTA. YTO MPEACTABISAET
co00i1 1aHHas CYITHOCTh?

Nell SBisteTcst TN KOJIMYECTBO OUTKOMHOB KOHEYHOUN BEJTMIMHON?

1

2.
3.
4.

HET, X MOXKHO JOOBIBaTh OCCKOHEYHO;

Jla, MAKCUMAaJIbHOE KOJIUYECTBO OUTKOMHOB — 21 MHIIJIMOH;
1a, eciv MaiiHepoB OyieT Oosblile, 4eM caMiuX OMTKOMHOB;
HET, €CJTU TIEPEBOIUTh OUTKOWHEI B IPYTYIO BAITIOTY.

Nel2 Vkaxure B MMPaBUJIBHOM MMOPAAKE MCXAHU3M PCATIU3alUU TEXHOJIOTUN OJIOKYEHH:

1.

4.

WNuunmupoanue onepaunu ; O0beIMHEHNE onepaluii B KOHKpeTHbIe 0510kH ; [IpoBepka
0J10Ka U JOCTH)KEHHE KOHCEHCYCa MEXKAY YIaCTHUKAMH CUCTEMBI ; Y YaCTHUKH 3alUChIBAIOT
0JI0K B CBOIO BepcHI0 0a3bl IaHHBIX ; BeicTpauBaHue OJ0KOB B IOCIIEI0BATENbHYIO LIETIOUKY
; Oneparus 3aBeplleHa;

OO0beHEHNE OTepaIuii B KOHKpEeTHBIE 0J10kH ; [IpoBepka 010Ka 1 TOCTHXKEHNE KOHCEHCYyCca
MEX/y YYaCTHUKAMHU CHCTEMBI ; YYaCTHUKHU 3aIIMCHIBAIOT OJIOK B CBOIO BEPCHUIO Oa3bl
NTaHHBIX ; BeicTpanBaHue GJI0KOB B OCIIEI0BATENbHYIO 1IenouKy ; Onepanus 3aBepIieHa;
OObenuHeHue onepannii B KOHKpeTHbIe 0110KH ; [IpoBepka G0Kka 1 TOCTHKEHNE KOHCEHCYCca
MEXly YYaCTHUKaAMH CUCTEMBI ; Y YaCTHUKH 3alMChIBAIOT OJIOK B CBOIO BEPCHIO 0a3bl
JTAHHBIX ;

VY4acTHUKY 3alKChIBAIOT OJIOK B CBOIO BEPCHIO 0a3bl JaHHBIX.

Nel3 Ilpumeps! uCIONB30BaHUS TEXHOJIOTHU OJIOKYEITHA

1.

2.
3.
4

Xom1 — pyHKIuUS;
Cwmapt-koTpakTt; KpunroBanora;
Tepmunai;

[TnacTukoBas kapta, cMapThHoH
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Nel4 OcHOBHOE MTPEUMYIIECTBO CTPYKTYPHI JAHHBIX OJIOKYEHHA
1. JlroGoe u3MeHeHHe JaHHBIX Oy/eT 0OHapYKEHO Onarogaps pacueTy XdII-3HauYeHUN
3aroJIOBKOB OJIOKOB M X3III-CCHUIOK HA MPEIBIAYIINNA OJIOK;
2. Brruucienue xam-(yHKINY;
3. TlporpaMMupoBaHH€e aIrOPUTMA MO MOUCKY XA — (DYHKIINH;
4. bnoxueiin

Nel5 [Toyemy B Ka4eCTBE CCHUIKHM Ha MPEIBIAYIIHI OJIOK B CTPYKTYpe JaHHBIX OJIOKYCHHA
UCTIONIL3YETCSI XAII-3HAUCHUE, a HE HOMEp MPeAbIAYIIero 01oka?

1. Co3pgaHue HeNOYKH OJIOKOB;

2. C uenbio 3aTpy/AHCHUS BHECEHUS U3MECHEHUH B IICIOYKY OJIOKOB;

3. C uenbio yCKOpeHHUsl IepeMeIlieHus] KpUIITOBAIIOTHI,

4. Co3pmanue X311 - QYHKIHA

Nel6 B myOnmuuHOM O6J0KYEHH-CETH BCE TPaH3aKI[UKM BUIHBI BCEM YYaCTHHUKAM, IIPUYMHA 3TOTO
1. Drto HeoOxoauMO, YTOOBI Y3HATh NPOLIECC MTEPEMEIIIECHUS;
2. 2T0 HEOOXO0IUMO 1151 OE30MMaCHOCTH;
3. D10 HE0OX01UMO, UTOOBI YIOCTOBEPUTH NPABO BIIAJCHUS;
4. D70 HEOOXOIUMO /Ui YCTAaHOBKU OJI0Ka

Nel7 Unentudukarop mosib3oBareis B OJOKICHH-CETH
1. IlyGnuuHBIN KITFOY alrOpUTMa aCHMMETPUYHOTO MU(POBAHUS+
2. Kirou ciMMeTpUYHOTO MU POBAHIS;
3. Hludp Liezaps;
4. XouI - pyHKIUS

Nel8 HazoBuTe OCHOBHBIE XapaKTEPUCTUKH OJOKUYEHHA.
TEXHOJIOTUSI KPUITO3ALUTHI

YYETHBIN KypHAI

CTPOT0 XPOHOJIOTMUECKUI NOPSAJOK 3amKcen
cucTeMa coopa U XpaHEHHUs JaHHbBIX

PoNbdPE

Ne19 ButkouH 310

Ne20 Cnygan ucronb3oBaHUs OUTKOMHA
1. JUISL XpaHEHUs [IEHHOCTEN
2. 7S COBEPIICHUS AIEKTPOHHBIX OIIaT
3. IS OTOTHEHUS OyMaXKHBIX CUCTOB
4. 1S MOKYIKH YCIIyT

Ne21 Biokueiid ato

No22 OcHoBHbIE 33/1a4u MaltHEPOB
1. 00paboTKa M MOATBEPKACHUE TPAH3AKIIUHA
2.  peuieHue Kpunrorpaduyeckux 3agay
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3. JIEUeHTpalM30BaHHOE pa3MEIICHHE JaHHBIX IO KaXI0H CleKe
4.  co3maHue LenH 3anuceid, KoTopsle GOPMHUPYIOT YUETHBIH JKypHaT OUTKONH

Ne23 Xosm1 30
1.  xpunrorpaduyecku 3ammdpoBaHHAs ClIEIKA
2. 1uudpoBol OTIIEUATOK ONpPEIeICHHOTO Habopa JaHHBIX
3. JCUEHTPaIM30BAHHOE pa3pelIeHne KpUnTorpaduueckux 3a1au
4.,  00beM IaHHBIX B aI(aBUTHO-ITU(GPOBOM opMaTe OnpeIeIeHHOMN JITHHBI

Ne24 TleproMYHOCTD, C KOTOPOH JTOOABIISIOTCS HOBBIC OJIOKH CO BCEMH HOBBIMHU TPAH3aKIUSIMH B
OJIOKUYENH

Ne25 Bup xem-yHkuuu, KOTopasi HCTONIb3yeTcs: B BUTKOMH.

Ne26 I'naBHOE OTIIMUME MEXAY XEIIMPOBAHUEM U IIU(POBAHUEM.
1.  yHukanbHBIN HUGPOBOI OTHEYATOK MIH(Pa HE MOKET OBITH BO3BPAIIEH K HCXOJIHOMY
TEKCTY
XElll TO3BOJIIET BEPHYTHCS K UCXOJHOMY TEKCTY O€3 KiIroua
XelI SIBJISIETCSl OTHOCTOPOHHEN (PyHKITMEH
mup UMEET OrPaHUYCHHS 10 00paboTKe 00beMa JTaHHBIX

Mo

Ne27 Tlepeuncnute coctaB O610Ka
1. JaHHLIE
2.  MareMaTuyeckuil mupp
3. kpuntorpapuUecKui Xemr
4.  0omHOPA30BBIA HOMED

Ne28 DnemeHT, KOTOPBIN SABISETCS OOIIUM IS KaKI0TO OI0Ka.

No29 Korpna cucrema BbICUMTHIBAET AEHCTBYIOLUIUHN X31117
1.  npu XpOHOJIOTMYECKOM BBICTPAUBAHUU OJIOKOB
MIPY CO3J]aHUH KPUIITOTPAPUIECKOT0 X31I1a
BO BpeMs 100bIun Os10Ka
MIpU BO3BpaTe K UCXOJAHOMY KOJIMYECTBY CHUMBOJIOB

o

Ne3(0 HazoBuTe OCHOBHBIE COCTABIISIIONINE OMTKOMH.
1.  mporpammHOe obecrieueHue
2.  kpunrorpadudeckoe UCTBITAHNE
3. MaitHepsI
4.  TEHTpPaTM30BAHHOE XPAHMIUIIE
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5.MeToanyecKkue MaTepUaJIbl, ONpPeIesIoIIne MPOUeAyPbl OLeHHBAHUS KOMIETEeH I
5.1 Kputepum onleHMBaHUA Ka4yeCTBa YCTHOI'O OTBeTa

OneHka «OTJIMYHO» BBICTABJISETCS 3a IIYOOKOE 3HaHUE MPEAYCMOTPEHHOTO MPOrpaMMOi
Marepuaia, 3a YMEHHE YETKO, JAKOHUYHO M JIOTMYECKH TIOCJIeOBAaTEIbHO OTBEYaTh Ha
MOCTaBJIEHHBIE BOIPOCHI.

Onenka «xopomo» — 3a TBEpJOE 3HAHME OCHOBHOIO (IIPOrpaMMHOI0) Marepuaina, 3a
rpaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA MOCTABJICHHBIE BOIIPOCHI.

OlLeHKa «yA0BJIETBOPUTEIBLHO» — 3a 00llee 3HAHUE TOJIBKO OCHOBHOTO MaTepHalia, 3a OTBETHI,
coJieprKallfe HETOYHOCTH WJIM CJa00 apryMEHTHpPOBAaHHBIC, C HApPYIIEHHWEM IOCIEA0BATEIbHOCTH
U3JI0KEHUS MaTepuana.

OneHka «HEYI0BJEeTBOPUTEIBbHO» — 33 HE3HaHHE 3HAUUTEIbHOW YacTU MPOTrPaMMHOIO
MaTepuaia, 3a CyIIeCTBEHHBIC ONTMOKN B OTBETaX Ha BOMPOCHI, 32 HEYMEHHUE OPHCHTHPOBATHCS B
MaTepuaie, 34 He3HaHHWE OCHOBHBIX MOHATUN AUCUUTLIHNHBL.

5.2 Kputepuu olleHUBaHUs 3a4eTa

OneHka «3a4TeHO0» BBICTABIICTCS 00YYaIOIMIEMYCs, €CIIM 00ydaroImuiics NOYTH OTBETUII Ha BCE
BOIIPOCHI, IOCTaBJIEHHBIE NPENOAABATENIEM Ha 3aLIUTE.

OrneHka «He 3a4TeH0» BBICTABIISETCS 00yJaroeMycs, €ciii 00yJaroluicss He MPOsIBUI ITYOOKHUX
TEOPETUYECKUX 3HAHNI IIPU OTBETE HA BOIPOCHI

5.3 Kputepuu onleHUBaHHUs pPe3yJibTATOB KOJJIOKBUYMA

OneHka «OTJIMYHO» BBICTABISETCS 3a TIYOOKOE 3HaHWE TMPEAYCMOTPEHHOTO MPOTrpaMMOi
MaTepHuaia, COJAEPKAIIEerocsi B OCHOBHBIX M JOMOJHUTEIBHBIX PEKOMEHOBAHHBIX JIUTEPATYPHBIX
HMCTOYHHMKAX, 32 YMEHUE YETKO, JIAKOHUYHO M JIOTMYECKH [IOCJIEIOBATEIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOMPOCHI, 32 YMEHHUE aHAJTU3UPOBATh HM3ydaeMble SIBJICHHS B HMX B3aWMOCBS3U U
JUAJEKTUYECKOM pa3BUTUHU, MPUMEHSATHh TEOPETUUYECKHE IMOJOKEHUS PU PEIICHUU MPAKTUUYECKUX
3azad.

OneHka «Xopomo» — 3a TBEpAOE 3HAHME OCHOBHOTO (MPOTrpaMMHOIO) MaTepuana, BKIouas
pacyeTsl (pu HEOOXOAWMOCTH), 3a TPaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEM OTBETHI Ha
MOCTaBJICHHBIE BOIPOCHI, 32 YMEHHE MPUMEHATh TEOPETHUECKUE TIOJOKEHUS ISl pelIeHus
MPaKTUYECKHX 3a]1a4.

OrneHka «yIOBJIETBOPUTEILHO» — 32 o00IlNee 3HAaHWE TOJIBKO OCHOBHOTO Marepuana, 3a
OTBETHI, COJEpIKAIlMe HETOYHOCTH WM Ci1abo apryMEeHTHPOBAHHBIE, C  HapyIICHUEM
MOCIIE0OBATEIHPHOCTH M3II0KEHUS MaTepuaa, 3a ci1aboe MPUMEHEHHE TEOPEeTUYECKUX MOJOKEHUM
NP PEIICHNUN NTPAKTUUECKHX 3a/1ad.

OuLeHKa «Hey/IOBJIETBOPUTEJIbHO» — 33 HE3HAHWE 3HAYUTENIBHOW YacTU MPOTPAMMHOIO
MaTepuaia, 3a CYIIECTBEHHBIE OIIMOKM B OTBETaX Ha BOIPOCH], 3a HEYMEHHE OPUEHTHPOBATHCS
B pacuerax, 3a HE3HAHHE OCHOBHBIX MOHSATUN JTUCIUTIIMHBI.

5.4 Kputepumu oniennBanus pegepara

OneHka «OTJIMYHO» BBICTABISIETCA 3a TIyOOKOE 3HAHME MPETyCMOTPEHHOTO MPOrpamMMOi
Marepuaia, 3a yMEHUE YETKO, JIJAKOHUYHO U JIOTHYECKH MOCJIeI0BATEILHO OTBEUATh Ha
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MOCTaBJICHHBIE BOIIPOCHI.

OneHka «Xopomo» — 3a TBEpAOE 3HaHHE OCHOBHOTO (IIPOrpaMMHOT0) MaTepuaia, 3a
rpaMoOTHbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEHW OTBETHI Ha MOCTABIIEHHBIE BOIIPOCHI.

OreHka «y/10BJIETBOPUTEIBLHO» — 32 00111ee 3HAaHUE TOJIHKO OCHOBHOT'O MaTepuasa, 3a OTBETHI,
coJiep Kalie HeTOYHOCTH WM CJ1a00 apryMEHTHPOBAaHHBIE, C HAPYIICHHEM MOCIIeI0BATEIbHOCTH
U3JI0’KEHUS MaTepuana.

OleHKa «HEYI0BJIETBOPUTEIBHO» — 32 HE3HAHWE 3HAYUTEIHHOM YacTH MPOrpPaMMHOTO
MaTepuaia, 3a CyIIEeCTBEHHBIC OIIMOKM B OTBETaX Ha BOIPOCHL, 32 HEYMEHUE OPHUEHTUPOBATHCS B
Marepuale, 3a He3HAaHWE OCHOBHBIX MOHATUH AUCHUILIUHBIL.

5.5 Kpurepuu onieHMBaHUsA TeCTa

[Tpu TecTpoBaHUU Bce BepHbIE OTBeThl Oepytcs 3a 100%.
90%-100% oTmu4HO

75%-90% xoporio

60%-75% yIOBIETBOPUTEITHHO

MeHee 60% HeyIOBIETBOPUTEIHLHO

5.6 Kputepun oneHMBaHHUs MPAKTHYECKOT0 3aJaHHUS

Ounenke «3aureHo» JlaHHas OLEHKA CTAaBUTCS B TOM Cllydae, €CiIM OOy4aroLUIics [T0Ka3ajl MOJIHOE
YCBOEHHE TMPOTPAMMHOIO0 MaTephajia ¥ HE JOMYCTHJI KaKuUX-JTHOO OIMOOK, HETOYHOCTEH,
CBOEBPEMEHHO W MPaBWIbHO BBIMOJHWI 33JaHUSl HA 3aHSATUU, NPOSBHI MPU 3TOM OPUTHMHAIBHOE
MBIIIJIEHHUE, CBOEBPEMEHHO M 0€3 KaKuX-JI100 OMUOOK MPOJAEMOHCTPUPOBAI pabOTy MPOTPAMMHOTO
MPUIIOKEHUS.

OueHke «He 32aY4TEHO». I[aHHaSI OLICHKA CTaBUTCA B TOM Cliy4ac, €CJIN O6y‘l3.IOIJ.[HfICH HC OCBOMII

MPOTrpaMMHBIN MaTepral CBOCBPEMEHHO HE BBIMOJIHUI U HE MPOJEMOHCTPUPOBAT pa3pabOTaHHOE
MIPOTrPaMMHOE MPUITOKEHHE .
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