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AnHoTanms. [Ipobrema u yeap. PaccMOTpeHbI UCCIIeOBaHUS d3PPEKTUBHOCTH IpUMe-
HEHHS DJIEKTHBHOTO Kypca 0 00YYeHUIO KpUITOrpadui, OCHOBAHHOTO Ha TEXHOJIOTUHU BeOH-
HapoB. B pamkax peopMHpOBaHUS CUCTEMBI POCCUHCKOTO 00pa30BaHUs LIEHTPAIbHOE MECTO
3aHUMaeT MPOo(eCcCHOHATIBHOE CaMOOIIpeeTICHNe yJamuxces crapmeil mkoasl (9-11 kiacce).
OnHO U3 KITIOYEBBIX HAIPABICHUH B TAaHHOM Mporecce — mpoduam3anus. OCHOBHOH (yHKIIH-
eil mpounIr3auuu ABISETCS CO3aHUe YCIOBUN JUIsl 00yUYEHHsI CTapIICKIACCHUKOB C OMOPOM
Ha ux npodeccuonanbpHble nHTEpechl. OcymecTBieHne GyHKIUN NPO(QUIN3AIMNA CTaIO BO3-
MO>KHBIM, OTaromapsi BBEICHHIO B YICOHBIH MPOIECC IIMEKTUBHBIX KYPCOB, KOTOPEIE SBIISIOT-
csl 00s3aTENIbHBIM KOMIIOHEHTOM MPO(UIBbHOM 1 npeanpouibHoi moarotosku. Kpome toro,
HE MEHee BaKHas I1eJb JICKTUBHBIX KYPCOB — YIOBJIETBOPEHHE WHAMBHIYaTbHBIX 00pa3oBa-
TENBHBIX MTOTPEOHOCTEH, CKIIOHHOCTEH M MHTEPECOB KaXIOT0 MIKOJIbHMKA. CamMa TeXHOJIOTHS
OpTaHHW3aluy ¥ MPOBEACHUs] BeOMHAPOB JOCTATOYHO MOAPOOHO PACCMATPUBACTCS yYUCHBIMU
(I'.B. Toprammun, B.B. Hazaposa, O.11. Memepskosa, O.1O. Mcakosa u ap.), B paboTax KoTO-
PBIX OTMEYaeTcsl He TOJBKO TEPCIEKTHBHOCTh HCIONB30BAHUS TaKOW TEXHOJOTHH, HO U ee
BO3MOYKHOCTH TIPH OOYYIEHUH IIKOJIHHUKOB. OJJHAKO OIBIT IPUMECHEHHS TEXHOJIOTHH BeOHHA-
POB B cHCTeMe MOATOTOBKU IO MH(POPMATHKE, B YACTHOCTH OOYYEHHUIO KpUNITOTpaduu, pac-
CMOTPEH HEAOCTAaTOYHO. Bee 3TO ompemenuso akTyalbHOCTh MccienoBaHus. [Ipobiemy mc-
CIICIOBAHUSI COCTOUT B YCTPAHCHHHU BBISIBICHHOTO MPOTHBOPEYUS MEXKIY HEOOXOTUMOCTEHIO
3¢ dexTuBHOr0 00y4eHUsT KpUnTorpaduu ¢ UCrIoyib30BaHUEM TEXHOJIOTUH BeOHWHApOB, 00Ja-
JIarolIel CyecTBEHHBIM 00pa30BaTeIbHBIM MOTEHIIMATIOM, C OJIHOM CTOPOHBI, U OTCYTCTBHEM
METOJIUKH OOYYCHHS KpUNTOTpaduu, OCHOBAHHONH Ha TEXHOJOTHH BEOWHApPOB, C JPYTOU.
Lenp cTaThu 3aKioyaeTcs B ONUCAHUU MOIXOA0B K pa3padOTKe 3JIEKTUBHOTO Kypca Mo o0y-
YEHHIO KpUNTOrpaduu, CoAepKaliero CrelraabHbIM 00pa3oM CIIPOSKTUPOBaHHBIC TPAKTUKO-
OPHEHTHPOBAHHEIC 33a4l M OCHOBAHHOT'O HAa TEXHOJIOTHH BEOWHAPOB.

Memoodonozus. MeToonorudeckoil OCHOBOM MOCITY KW aHAJIN3 KITOYEBBIX KOMIIETEHIHH,
KJIaccu(UKAIMK KOTOPBIX TPEACTaBICHBI B HayYHBIX paboTax TaKMX HCCIeNoBaTelel, Kak
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N.A. 3umuss, E.S. Koran, A.B. Xytopckoii 1 ap. OqHO# 13 TTIaBHBIX KOMIIETEHITNN YKa3bIBA€TCsI
“H(pOpMaLMOHHAs!, c(HOPMUPOBAHHOCTH KOTOPOIl BHICTYINAET B KAYECTBE HEMPEMEHHOTO YCIOBHUS
YCOEUIHOCTU MHOTUX BHUJIOB ACATCIIBHOCTU YEJIOBCKA, )KUBYIIETO B COBPEMCHHOM I/IHCI)OpMaHI/IOH—
HOM oOrrectBe. OIBIT NperoaBaHust paszena KpUnTorpadue B IIKOJIHEHOM Kypce HHPOPMATHKH
paccMoTpeH B paboTtax A.B. Eenamnbera, E.M. Ky3uernora, K.1O. /Iparuna v Apyrux v HarjIsaHO
JEMOHCTPUpPYET HEJOCTATOUHOE BHUMAHUE, yJEIIeMoe 3ToMy paszaeny. I1oaxons! kK coBeplleH-
CTBOBAHHIO COJNEPKaHMS Kypca HH(POPMATHKH C YIETOM COBPEMEHHBIX TCHACHINH, B UHCIIE KO-
TOPBIX Kpunrorpadus, Gonplre TaHHbIe, HHPOPMAIMOHHAS ¥ KHOepOe30ImacHOCTh U3yUCHBI
B pabortax H.A. PazymoBa, .M. Tonkux, M.M. Komapoga, B.!. Jlenosckoii u ap. Cama TexHOJO-
TS OpPraHU3alliK | TIPOBENICHNs] BEOMHAPOB JOCTATOYHO NOAPOoOHO paccMmatpuBaetcs [.B. Top-
rammaoM, B.B. Hazaposoii, O.W. MemepsikoBoi, O.1O. McakoBoii u ap.

Pe3ynomamur. O60CHOBaHA BO3MOXKHOCTb U 11EJIECOO00PA3HOCTb HCIIOIb30BAHUS TEXHOIOTHI
BEOMHAPOB IIPY OpPTaHU3ANNHU 00YYEHHsSI B paMKax 3JIEKTHBHOIO Kypca 10 U3Y4EHHIO KPUIITO-
rpadun ydeHHKaMu cTapineii mkoisl. Co3gaHa MOk M pa3paboTaH IMPOTOTHII AJIEKTHBHOTO
Kypca o0y4eHus: KpunTorpaduu ¢ UCHOJIb30BAHUEM TEXHOJOTHMH BeOWHApPOB, BKIHOYAIOLIUIA
CICLHATIBHBIM 00pa30M pa3paboTaHHYIO CHCTEMY IMPAaKTHKO-OPUEHTHPOBAHHBIX 3a1ad. Omnpe-
JIeTICHbI KPpUTEpUH 0TOOpa, pa3padOTKU M CHCTEMAaTH3alNH MMPAKTHKO-OPHEHTHPOBAHHBIX 3a-
J1ad 10 KPUNTOrpaduH, MPeryCMaTPHBAIOIINX UCIIONB30BaHUE TEXHOIOTHH BEOHMHAPOB.

3axniouenue. Pe3yabTaThl MO3BOJIMIM CAENATH BBIBOJ, YTO MH(pOpPMATH3aLUs 00pa30BaHH
cTaHOBUTCS 3(PPEKTUBHON 3a CUET MUCIOJIB30BAHUS TEXHOJOTUH BEOWHAPOB IS 0Oy4eHUS
Kpunrorpaduu B paMKax SJIEKTHBHOTO Kypca Ha OCHOBE OpraHM3allMH YIaJCHHOW paboThI
LIKOJIFHUKOB, UCIIOJNIb30BAHUS OHJIAWH-TIEKIUI U MPAKTUYECKUX 3aHATHH, TEXHOJIOTHUECKOTO
[UKJIa ¢ 0OpaTHOM CBA3BIO M pedrieKCHel N0 pe3yibTaTaM OOYYeHHUS, PEICHUs] CUCTEMBI CIIeIU-
AITBHO pa3pabOTaHHBIX MPaKTUKO-OPHEHTHPOBAHHBIX 3a1ad. [IpemmoxkeHHast CHCTeMa MPaKTHKO-
OPHEHTUPOBAHHBIX 3ajlay, BKIIOYAIONIast 3aaHusl Ha IU(poBaHre U Jemn(poBaHUe Pa3InIHBIX
cooOmeHni, crocoOcTByeT F(PPEKTUBHOCTH 00y4eHHsS KPUNTOTpaduu, MOATOTOBKE IIKOJb-
HUKOB K )KH3HH U paboTe B HHPOPMAIIHOHHOM OOIIECTBE.

KiroueBble cioBa: nHpopMaTH3anust 00pa3oBaHUs, TEOPUS U METOAUKA OOYUECHUS
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Design and development of elective course on cryptography
using webinar technology

Natalia V. Ignatenko

School No. 460 named after twice Heroes of the Soviet Union A.A. Golovachev and S. F. Shutov
72 Stavropolskaya St, Moscow, 109559, Russian Federation

Abstract. Problem and purpose. The article deals with studies of the effectiveness of
the use of an elective course in teaching cryptography based on webinar technology. As part of
the reform of the Russian education system, the central place is occupied by the professional
self-determination of high school students (grades 9—11). One of the key areas in this process
is profiling. The main function of profiling is to create conditions for teaching high school
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students based on their professional interests. Thanks to the introduction of elective courses
into the educational process, which are a mandatory component of profile and pre-profile training,
the implementation of the profiling function has become possible. In addition, an equally im-
portant goal of elective courses is to meet the individual educational needs, inclinations and
interests of each student. The very technology of organizing and conducting webinars is consi-
dered in sufficient detail by G.V. Torgashin, V.V. Nazarova, O.1. Meshcheryakova, O.Yu. Isa-
kov and others. These works note not only the promising use of this technology, but also its
potential for teaching schoolchildren. But the experience of using the technology of webinars
in the training system in computer science, in particular in teaching cryptography, has not been
sufficiently considered. All this determined the relevance of the article. The problem of the article
is determined by the revealed contradiction between the need for effective teaching of crypto-
graphy, the significant educational potential of webinar technology, on the one hand, and the ab-
sence of a methodology for teaching cryptography based on webinar technology, on the other
hand. The need to eliminate the revealed contradiction indicates the relevance of the study and
determines its problem. The purpose of the article is to describe approaches to the develop-
ment of an elective course on teaching cryptography, containing specially designed practice-
oriented tasks, based on webinar technology.

Methodology. The methodological basis was the analysis of key competencies, the classi-
fications of which are presented in the scientific works of such researchers as I.A. Zimnyaya,
E.Ya. Kogan, A.V. Khutorskoy, etc., one of the main competencies is informational, the for-
mation of which acts as an indispensable condition for the success of many types of human
activities living in a modern information society. The experience of teaching the section of
cryptography in a school computer science course is considered in works by A.V. Evlampiev,
E.M. Kuznetsov, K.Yu. Dragina and others and clearly demonstrates the insufficient attention
paid to this section. Approaches to improving the content of the informatics course, taking into
account modern trends, including cryptography, big data, information and cybersecurity, are studied
in the works of N.A. Razumova, [.M. Tonkikh, M.M. Komarov, V.I. Ledovskaya and others.
The very technology of organizing and conducting webinars is considered in sufficient detail
by scientists G.V. Torgashin, V.V. Nazarova, O.I. Meshcheryakova, O.Yu. Isakov and others.

Results. The possibility and expediency of using the technology of webinars when or-
ganizing training within the framework of an elective course on the study of cryptography
by high school students has been substantiated. A model has been created and a prototype of
an elective cryptography training course using webinar technology has been developed,
including a specially developed system of practice-oriented tasks. Criteria for the selection,
development and systematization of practice-oriented cryptography tasks involving the use of
webinar technology have been determined.

Conclusion. The results allowed to conclude that the informatization of education is
becoming effective through the use of webinar technology for teaching cryptography as part
of an elective course based on the organization of remote work of schoolchildren, the use of
online lectures and practical classes, a technological cycle with feedback and reflection on
learning outcomes, system solutions specially designed practice-oriented tasks. The proposed
system of practice-oriented tasks, including tasks for encrypting and decrypting various mes-
sages, contributes to the effectiveness of teaching cryptography, preparing students for life
and work in the information society.

Keywords: informatization of education, theory and methods of teaching computer
science, cryptography, webinars
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IMocranoBka npodaembl. C BBenenneM OI'OC cpennero odmiero oopazosa-
HUS Y IIKOJIBHUKOB CTapILel CTYIEHH MOSBUIIACh BO3MOXKHOCTh BBIOUPATh MPOQUITH
obpazoBanus. [Ipodwib BeIOMpaeTcs W3 WHTEPECOB yUAIIETOCs, a TAKKE UCXOJIS
U3 €ro MHAMBUIYAIbHBIX BO3MOYKHOCTEN M CKJIOHHOCTEW. [ BBeneHus: npoduib-
HOTO 0OyUYeHHS Ha3pena He0OXOAUMOCTb, CBA3aHHAS C TIOTPEOHOCTHIO B KBATH(DHIIU-
POBaHHBIX KaJpaX M XOPOIIUX CIEHUAINCTaX, KOTOPYIO YIOBIETBOPUT UHIMBH-
IOyaau3upoBaHHOE U 3P dekTHBHOE 0OpazoBanue. Ilepexon k npopuiabHOMY 00pa-
30BaHUIO MOXKET 3aHATh HEKOTOPOE BpeMs, TaK Kak OOYCIIOBJIEH LIEJBbIM PSAIOM
TpyaHOCTEH. B kKauecTBe OCHOBHBIX MPOOJIEM BBIJCIISIIOT:

— MHOT000pasue GopM opraHu3anuu MpoGHUILHOTO 00YUCHHUS;

— COOTBETCTBHE MEIarOrMYeCKUX KaapoB I MPOPUILHOTO 00yUESHHS;

— npearnpo¢uiIbHas NOArOTOBKA yUYaIlUXCsl CPEIHEN CTYNCHH;

— npo0ieMa BbIOOpa CTapUIeKIACCHUKaMU PO uiis 00yUYeHHUS.

OpnHoit u3 GopMm peanuzanuu nNpoUILHOr0 00y4YeHUsI B CTApIIUX Kilaccax
MOTYT BBICTYNaTh 3JIEKTUBHBIE KYyPCBHI.

AHanmm3upys cofepKaHue dIEKTUBHBIX KYPCOB ISl Pa3UYHBIX MPOQHIIeH,
JIETKO 3aMEeTHTh, YTO HH(OPMaTHKa TECHO CBA3aHA CO BCEMHU yUYEOHBIMH TpeaMe-
TamH. BKiIloueHne 3J1eKTUBHBIX KypCOB 10 HH(OPMATHKE ISl pa3IHuHBIX Mpodu-
Jiel TOKa3bIBaeT Pa3HOCTOPOHHOCTH MPEAMETa, Pa3HOOOPa3HOCTh METOIOB U CPEJICTB.
Ho npu pa3zpa®oTke 371€KTUBHBIX KYpPCOB Ba)KHYIO POJIb JOJKHBI UTPAaTh MHTEPE-
Chbl U MOTPEOHOCTH IIKOJIBHUKOB, B COZIEP/KAHHUE DJICKTUBOB JIOJIKHBI BXOJUTh 3a-
na4gu 1o nHQOpMaTHKe, yIeOHbIE TPOSKTHI, IPAKTHUECKAs e TETLHOCTb.

Paznen 3ammTel HHPOPMALIUU SBISETCS JOBOJBLHO OOJNBIINM U BKIIOYACT B
cebs monpasnen «Kpunrorpadguueckue MetTobl odecriedeHns: 6e30MacHOCTH 1aH-
HbIX» [1-3]. IMeHHO 3TOT pa3aen GopMHUpYeT y ydyallluxcs YMEHUs U HAaBBIKU B
00J1acTH 3aIIUThl HHPOPMALIUU, KOTOPbIE TaK HEOOXOAUMBI YEJIOBEKY, KHUBYIIEMY
B MH(OPMAIIMOHHOM OOIIIECTBE.

Taxum oOpazom, mpoOieMa McciaeI0BaHHs 3aKIIF0YAEeTCsl B TEOPETUIECKOM U
MIPAKTUYECKOM 000CHOBaHUM YPPEKTUBHOCTH MPUMEHEHHUS 3JIEKTUBHOTO Kypca 10
00y4eHHUI0 KpUnTorpaguu, OCHOBAHHOTO Ha TEXHOJIOTUU BEOMHAPOB.

Llenb nccnenoBanus — pa3paboTKa U SKCIEPUMEHTaIbHAs poBepKa 3¢ dek-
TUBHOCTH 3JIEKTMBHOTO Kypca M0 O0y4eHHIO Kpunrorpaduu, CoAep K allero crneuu-
aJIbHBIM 00pa30M CHPOEKTHPOBAHHBIE MPAKTUKO-OPUEHTHPOBAHHBIE 3a]adH, OC-
HOBAaHHBIC Ha TEXHOJIOTUH BEOMHAPOB.

OOBeKT HccaeI0BaHus — DIIEKTUBHBIE KypChl IO HHPOPMATHKE.

[Ipeamer uccnenoBanus — cucremMa o0y4deHust KpUnrTorpaduu, OpueHTHPOBaH-
Hasl Ha PelIeHUH CIeLUaTIbHBIM 00pa30M CIPOEKTHPOBAHHBIX MPAKTUKO-OPUEHTH-
POBaHHBIX 3ajlay, NOCTPOEHHAsh HA OCHOBE HCIIOJIb30BAHUS TEXHOJOIMM BeOWHa-
POB B OpraHU3alluM IEKTUBHOTO Kypca.

l'umoresa nccrenoBanus: eciau B Kypc WHGOPMATHKH CTapIIel MIKOJIBI J10-
0aBHUTH CHIEIMATBHBIM 00pa3oM pa3paboTaHHOE COJepKaHWE DIIEKTUBHOTO Kypca
KpunTorpaduu, OCHOBAHHOE Ha PEIICHUH MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad, H3Y-
YeHHe KOTOPOTo MOCTPOEHO € MCIOJIb30BaHUEM TEXHOJIOTMHU BeOMHAPOB, TO:

— noBbIcUTCS 3 (HEKTUBHOCTH 00YUYEHHUS 3alMTe HH(POpMaIuH;

— C MO3ULIMU BKJIFOUEHHS COBPEMEHHOT'O M BOCTPEOOBAHHOIO COAEPKaHHUS IO
Kpunrorpadguu Kypc HHGpopMaTHKH OyIeT pacIIupeH;

— yyanecst OyayT Jiydllle OJATOTOBJIEHBI K )KU3HU U paboTe B MHpOopMaIu-
OHHOM 00LIECTBE.
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VYkazaHHbIE LIe/lb, 00BEKT, IPEIMET U TUIOTe3a 00yCIIaBIMBAIOT HEOOXOIU-
MOCTb pELICHHUS CIEAYIONINX OCHOBHBIX 3aJ1a4 UCCIIEI0OBaHUS:

— U3YYUTh TEOPETHUYECKHE U METOHOJIOTMYECKHE ACIEKThl 00yUYeHHs KpHUII-
Torpauu B paMKax IMIKOJIBHOTO Kypca HH(OPMATHKH, 00OCHOBATH LIEIec000pas-
HOCTb HCII0JIb30BAHUS TEXHOJIOTMH BEOUHAPOB;

— paccMOTpETh CPEACTBA Pealn3aliy TEXHOJIOTMH BEOMHAPOB, IPUMEHIEMbIE
MpY 00YYEHHUH LIKOJIBHUKOB;

— €03/1aTh MOJIEITb DJIEKTUBHOTO Kypca i yuarmmxcsi 10—11 kmaccoB o 00y-
YEHUI0 KpUNTOrpaduu, OCHOBAHHOTO Ha UCIIOJIb30BAHUM TEXHOJIOTUU BEOMHAPOB,

— pa3paboTaTh ¥ ONKUCATh TEXHOIOTUIO U TAIbl OpraHU3alui BEOMHAPOB IS
o0yuenus mkoabHUKOB 10—11 kmaccoB kpunrorpapuy;

— c(hopMHUpOBaTh CUCTEMY YUEOHO-TIO3HABATENBHBIX 33424 [Tl 00yUYEeHHs KpUII-
Torpauu B cTapiieil mKosie i MpoBeIeHUs CepUH BEOMHAPOB B paMKax CO3aHHO-
'O 3JIEKTUBHOT'O Kypca;

— MPOBECTH KCIEPHUMEHTAIBHYIO MPOBEPKY 3((HEKTUBHOCTH AIIEKTUBHOTO
Kypca 1o Kpunrorpaguu Ui CTapLIeKIaCCHUKOB, OCHOBAHHOTO Ha MCIOJIb30Ba-
HUU T€XHOJIOTUH BeOMHApOB [4-8].

Jlyis perieHust MOCTaBIEHHBIX 33Ja4 MCIIOJb30BAIMCH OOIIEHAYUYHbIE METOIbI
TEOPETHUYECKOTO MCCIIeIOBaHMs (aHAIN3, CUHTE3, (hopMali3anusi, MOJEITMPOBAHHE,
Kiaccudukanys, 0000IeHne, U3yUYeHne JTUTEPATYPhl); METOJbI IMITUPUIECKOTO
ucclieIoBaHus (M3y4yeHHe MeJarornyeckoro OmnbiTa, HaOJIrOJE€HUE, aHKEeTHpPOBa-
HUE, TECTUPOBAHUE); EIarOrMUECKUI SKCIEPUMEHT U CTATUCTUYECKHE METO/IbI.

Ku3Hp B COBpeMEHHOM MH(OPMALMOHHOM OOILECTBE 3a4acTyi0 TPEOYeT BbI-
COKOI'O YPOBHSI KOMIIETEHTHOCTH 4elloBeKa B cepe 3aIiuThl HH(GOpMAIMK U J1aH-
HBIX OT IIOCTOPOHHUX Bo3jAeHCTBHM. [IoaTOMY yXe Ha 3Tane IKOJIBHOro 00pa3o-
BaHUS M3y4YeHHE MTPABOBBIX U TEXHUUYECKUX OCHOB 3aIIUTHI HH(POPMAIINH, a TAKKE
METOJIOB U aJITOPUTMOB KPUNTOTpaguu CTAHOBUTCA HEOOX0AUMBIM [9—15].

DJEeKTUBHBIM KypC MO KpUNTOrpaduu sBISETCS MEXKIPEIMETHBIM, TaK Kak
MIpeIoiaraeT BbIXOJ 3a paMKH TPaJAMLIMOHHBIX yueOHbIX mpeametoB. Coaeprxka-
HUE 3JIEKTUBHOTO Kypca HalleJIeHO Ha TO, YTO ydaluecs OyAyT MOCTENEeHHO 3Ha-
KOMUTBCSI ¢ OCHOBHBIMU MOHATUSAMU KpUINTorpaguu u mudpoBaHus, a TaKke Ha-
ydaTcsl pelaTh HeCTaHJapTHBIE U IPAKTUKO-OPUEHTHPOBAHHBIE 3a/auu.

Onupasch Ha COBPEMEHHBIE TEOPETUUECKHE U MTPAKTUYECKHE MCCIIEJOBAHM,
MOJKHO YTBEpX/1aTh, YTO MPOrpaMMa IEKTUBHOIO Kypca J10JIKHA ObITh OPUEHTH-
pOBaHa Ha YYEHUKOB, KOTOpPBIE 3aMHTEPECOBaHbl B U3yYEHUH OCHOB KPHUITOIpPa-
¢un 1 BO3MOXKHOCTEH ee MpUMeHeHUs B cepe MHPOPMALMOHHON 0€30MacHOCTH.
JlaHHBIN Kypc MOXeET OBITh peajM30BaH Kak Kypc IO BBIOOpPY B 9 Kiacce, a Takke
Kak 3JeKTUBHbIN Kypc B 10-11 kiaccax.

MeTtoasbl ucciiei0BaHus. DIEKTUBHBINA KypcC 10 KpUNTOrpaduu, ¢ OJHON CTO-
POHBI, OyZeT cocoOCTBOBATh PAa3BUTUIO 3HAHUM W HABBIKOB YYEHHUKOB, KOTOpBIE
OBLIIM MOJyYEHbl UMU Ha MPEbIIYIINX dTanax o0yyeHus — B paMKax U3yuyeHus
MH(OPMATUKU U MaTEMAaTUKH, a C APYTOd CTOPOHBI — 00ecreyuT (popMHpOBaHHE
y 00ydarommxcsi yCTOMUMBBIX HAaBHIKOB B cepe MH(POPMAIIMOHHON Oe301macHo-
CTH, KOMIETEHTHOCTH B 00JIACTH 3alUTHI JAHHBIX ITyT€M M3Yy4YEHHUsS KaK TEOpETH-
YECKMX OCHOB Kypca, TaK M C IOMOIIBIO MPAKTUKO-OPHUEHTHUPOBAHHBIX 3aJaHHM.
Meroauyeckast MOJIENIb OPraHU3ALUK MIEKTUBHOTO Kypca Mo Kpunrorpaduu mnpen-
cTaBJieHa Ha puc. 1.
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ITporpamma
9JIEKTHBHOTO Kypca
0 KpHnTorpadpuu

Iens 3agaun TpeboBanus
|
Sanmra nHGopmManuu
u Kpunrorpaduu
|
CozepxxaHue IIcuxonoro- DopMupoBaHHE 3HAHUI
9NIEKTHUBHOTO Kypca NeJarOrHIecKue B 00J1aCTH 3aIIUThI

o kpunrorpabhuu

0COOCHHOCTH YYaIHXCsI
10-11 xaccos

uHpOpMAIIH
u Kpunrorpadun

1

Pesynbrar
1
| 1 |
Pacmmpeno Peanu3zoBanbl Vuamuecst nprodpenu
Mpe/ICTaBICHAC IIKOIBHUKOB MEXIPEIMETHBIC MPAKTUYECKHUE HABBIKU
006 nH)OPMALHOHHO# CBSI3U B 00JTaCTH 3aIUTHI

KapTHHE MHpPa

uHbopMaLHu

Puc. 1. MeTtoanyeckas mogenb opraHn3aunm aNeKTMBHOro Kypca no KpI/II'ITOFpaCbI/II/I

Elective course program
in cryptography

Objective

Tasks

Requirements

Information security

and cryptography
| | J
|
Psychological .
Content of an elective and pedagogical _F (glm?_tl(l’g o;‘.kléowle(tl_ge
course in cryptography features of students 10 the field of miormation
security and cryptography

in grades 10-11

Result
1
| 1 1
Expanded the idea .
of schoolchildren about Implemented Students acquired
the information picture interdisciplinary practical information
connections security skills

of the world

Figure 1. Methodical model of organizing an elective course in cryptography
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Takum 00pa3om, IENbI0 AMEKTUBHOTO Kypca 10 KpUnTorpaduu sBIseTcs 3Ha-
KOMCTBO y4YalIUXCs C OCHOBHBIMU MOHATHUSAMHU KpuUNTorpadguu u Merogamu -
pOBaHUs, HaIlpaBIeHHOE HAa (HOPMUPOBAHHE KOMIIETEHTHOCTH y4aIllUXcs B 00ia-
CTH 3alUTHI JAHHBIX. B COOTBETCTBHUM C MOCTaBICHHOM 1I€JIbIO MOTYT OBITH MpeEJ-
JIOKEHBI CIIEIYIONIUE 3a/1aul Kypca:

— MOJTyYeHUE yUYallluMHCs OOIUX MPe/ICTaBIeHUI 0 Kpunrorpaduu Kak HayKe;

— 3HAKOMCTBO C OCHOBHBIMH MOHATUSMH U UCTOpUEH KpunTorpapum;

— TMOJIy4eHHe yYallUMHCS PAKTUYECKUX HABBIKOB MCIIOIB30BaHMUSI HEKOTOPBIX
QITOPUTMOB MIU(POBAHUS C 3aKPHITHIM U OTKPBITHIM KITFOUOM;

— IpUOOpETEHUE MPAKTUICCKUX HABBIKOB paciimpoBKU HHOOpMAITUH;

— pa3BUTHE HABBIKOB aHAJIN3a KPUIITOCTOMKOCTH IIU(POB;

— 00001IeHre U cUCTeMaTH3alvs 3HAaHUH yYaIluXxcsl 0 KpunTorpahuyeckon
3anuTe HHPOpPMaLnH.

BaxxHo oTMETHTDH, YTO BHEIPEHUE AJIEKTHUBHOIO Kypca CTaBHUT Iepes Mefa-
TOroM 3ajJady MoJrOTOBUThH €ro Mporpammy, KOTopast I0JDKHA COJEP)KaTh: TUTYIIb-
HBIM JIUCT, TOSICHUTEIBHYIO 3alIUCKY (BKJIIOYAET B ceOs 1enu, 3anaun, Gopmsl,
METOIbl U CPENICTBA), CO/IEPIKAaHUE DIIEKTUBHOIO Kypca M MPUMEPHOE TIIaHUPOBA-
HUEe y4eOHOro MaTepuasna, CIHCOK PEeKOMEHIyeMol nuTepaTypbl. DakyabTaTHB-
HOM 4aCThIO MPOTPAMMBI SIBIISIOTCS METOJMUECKUE PEKOMEHAIINH.

Urak, peanuzanus Kypca 1o Kpunrorpaduu mo3BojJuT paclIupUTh MPeICTaB-
JICHUS! IIKOJIBHUKOB 00 MH(POPMAIIMOHHOW KapTHHE MHUpA, PeaTn30BaTh MEKIIPEa-
METHBIE CBSI3U, NMO3HAKOMUTH YYalllUXCsl C METOJAaMH, HCIOJIb3YyEeMbIMH IIPHU CO-
31aHuM MK(GPOB U pacu(poBKe, 00IACTIME UX PUMEHEHUS U TIEPCIIEKTUBAMU
pa3BUTHS, TPHOOPECTH MPAKTHIECKHE HABBIKK B 00JIACTH 3aIUThI HH(POPMAITUH.

Pe3yabTaThl M 00cy:kaenune. KauecTBeHHBIN JUCTAHIIMOHHBIN Y4eOHBIN MPO-
Iecc 00s3aTeNbHO MPEAroiaraeT o0IIeHne — aCHHXPOHHOE (TIo4Ta, GOopyM) M CHH-
XpOHHOE (4aT, CKaim). AJZEKBaTHOMY PEIICHHIO ITHX 3a/ay NPU3BAHBI CIYXUTh
BeOMHapHI — rpymnmnoBas padora B VHTepHETE C MCMOIB30BAHUEM COBPEMEHHBIX
cpeacTB oOmieHus: — Buaeo, (uem-yata u T. 1. Co31aHHBIE METOIUYECKHUE PEKO-
MEHJIAlIUU TI0 OpTraHU3aIluy BEOMHAPOB MOMOTYT MOBBICUTH 3((HEKTUBHOCTH 00Y-
YeHHUs 3almTe HHpopMaIum.

PaccmoTpuM oiuH U3 IpUMEpOB OpraHU3alluy NPOBEACHHs BeOnHapa.

Beobunap 1. Pewenue npakmuxo-opueHmupo8anHvixX 3a0aHUll o KpUnmozpaguil.

ConeprxkaHue: MpakTHYECKOE 3aHATHE Ha PEIIEHHE MPAKTUKO-OPUEHTHPOBAHHBIX
3aJjaHui TI0 Kpunrorpaduu.

VYyamuecs: AOIKHBI 3HATh:

— OCHOBHBIC TEPMHHBI KPUNTOTpaduu;

— JITOPUTMBI HIU(PPOBAHUS;

VYyamuecs JOJKHBI YMETh:

— UCTOJIb30BaTh TEPMUHOJIOTHIO;

— IPUMEHSTH PA3IMYHBIC ATOPUTMBI ITUPPOBAHUS HA MPAKTUKE,

— JIOTHYECKH MBICTUTh M TPUAYMBIBATH HOBBIE CIIOCOOBI PEIIeHHUs TPOoOIIeM-
HBIX CUTYaLUH.

[Tpumeps! MpaKkTHKO-OPHEHTUPOBAHHBIX 3aaHH TIPEJICTABIICHBI HA pHUC. 2 U 3.

OpHoll U3 3HAYMMBIX XapaKTePUCTUK Pe3yJIbTaTOB O0Oy4eHUs sBiseTcs Gop-
MHUpPOBaHUE KOMIIETEHTHOCTH YYalXcsl B 00JIaCTH 3aIuThl HHPopManuu. B xome
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HKCHEPUMEHTa yJaliuecs: ObUIM pa3JiesieHbl Ha JBE TPYMIbI: KOHTPOJIbHYIO, y4a-
IIMecst KOTOpOoil 00yJasrch Mo TPATUIIMOHHON METOIMKE, M SKCIIEPUMEHTAIBHYIO,
ydaIuecs: KOTOpoi 00y4aich ¢ UCIOJIb30BAHUEM TEXHOJIOTUH BeOMHApoB. YUmc-
JICHHOCTh JIBYX TPYII ObUIa OJMHAKOBON M COCTOSUIa W3 JIBA/LIATH YeIOBeK. Pa-
00uas mporpaMma >JIeKTUBHBIX KypCOB 1O Kpurrorpaduu Obljia OMHAKOBA.

Jns onpeneneHust 3pPEKTHBHOCTH MPEITIOKESHHOTO IIEKTUBHOTO Kypca o
KpUnTorpaguu ¢ HMCHOJb30BAHUEM TEXHOJIOIMH BEOMHApPOB B KOHTPOJIBHOW W
AKCIEPUMEHTAIBHON TPYIIaX YYalluxcsi ObUIM TPOBEICHBI CIEAYIOUINE STaIlbl
HKCHEPUMEHTAIBHO-UCCIIEI0BATEIBCKON paObOTHI:

1) BXOAHOE TECTUPOBAHUE;

2) BHEJIPEHHE MPEUIOKEHHON CUCTEMBI AJIEKTUBHBIX KYPCOB MO KpUIITOrpadum;

3) UTOrOBOE TECTUPOBAHME;

4) aHaM3 ¥ MPEACTABICHUE PE3yJIbTAaTOB IKCIIEPHUMEHTATBHO-TIEArOTHYECKOT0
WCCIICIOBAHMS.

Pe3ynbraThl BXOJHOTO TECTUPOBAHUS Ul KOHTPOJIBHOM IPyMIIbI MPEICTaB-
nieHbl B Tabi. 1 1 Ha puc. 4.

Yenosue sagaum

M3 noxoxxaeHuit 6paBoro conpara Lleeika

Mopyumk JlyKaw co cBOMM BepHbIM AeHwukom LUselikom nonanu
B WTab B camoe ropsyee Bpema. TONbKO YTO Bbla MOMMaH NasyTYnK
C MMCbMOM C/IeAYIOLLEro COAEPIKAHMUA:

«lOANDBO T HbIX33LWb AOAYM IBLICATKL, WOAEAMX. Loporoi,
A He pelalocb MPAMO CKasaTb O CBOMX YyBCTBaX. YTOGbI NOHATL WX
cuny, nosTopAaii Moé uma. Teosa I/IMOHA».

COBMECTHbI MO3rOBOW WTYPM WKGPOBKM ycuanamu wraba, nopy-
yuka Jlykawa v LLBeika ycnexa He npuHec. lMomorute um.

Bpaspii conpar LWseiik. Catupuueckuii
NEPCOHAK, MEMAYMAHHDIN HEWCKHM
nucatenem Apocnasom MaweKom; rnasHsii
repoi pomaHa ~(oxomaeHnn Gpasoro
congara LUseiika Bo Bpema MMpOBOIT
BOHHbBI=.

286

OT1an eedHHapa | CEPHHIIOT JedTenbHOCTE JlesATeNnbHOCTD TexHOTOTHE
YHUHTENA YUYEHUKOB BSaH_\IOﬂeﬁCTEH.ﬂ
Opraumsa- [pusercteyer | IIpuBeTCTBYIOT |Ommaifn-
[IUOHHBIH YHAIHECA. %‘MTeM' KOH(pEPEHIHUS,
MOMEHT Omvedaer OTOBATCA gaT
IPHCYTCTBYIOIMEX | K YPOKY
3aKkperreHHe | | O6®aCcHIET PemarwTt Yar +
MOTYYEHHEIX aNTOPHTM IPaKTHKO- KOH(epeHHs
3HAaHHHH ] BBITIOTHEHHA OpHEeHTHpPOBaH- | MEXIY
YMeHHH m 3a/IaHHH Hble 3a1aHnd o | Y1aCTHHKaMH
kpHITTorpadum | BEOMHapa
TIToneeneHue IMTogeogurHTOTH | CIyIIaroT Ouaiu-
HIOI'OB YpOKa YIHTEeNd KOH(DepEHIHUs

Puc. 2. lNpumep NpakTUKO-0PUEHTUPOBAHHOMO 3a4aHNSA Ha AEKOAMPOBaHME nHdopMaumm
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The task

From the adventures of the good soldier Svejk
Lieutenant Lukash and his faithful batman Svejk got into the
state at the hottest time. A spy has just been caught with the
following letter:

«I0ANBO I HBIX33WD JOAYM IBLICADKL, LUOAEAMX.

Dear, I hesitate to speak directly about my feelings. To
understand their power, repeat my name. Your
ELIONE.

The joint brainstorming of the encryption by the efforts
of the headquarters, Lieutenant Lukash and Schweik did
not bring success. Help them.

The brave soldier Schweik. A satirical
character invented by the Czech writer
Jaroslav Hasek; the protagonist of the
novel "The Adventure of the Good
Soldier Svejk during the World War"

Webinar stage

Screenshot

Teacher activity

Student
activities

Interaction
technology

Organizing
time

Greets students,
notes attendees

Greet teachers
preparing for
lesson

Online
conference, chat

Consolidation = — Explains the Solve practice- Chat +
of the * algorithm for oriented conference

acquired completing tasks cryptography between

knowledge L tasks webinar
and skills m participants

Summarizing Summarizes the Listen to the Online
lesson teacher conference

Figure 2. Example of a practice-oriented task for decoding information

Pe3ynLTan,1 BXOJHOI'0 TECTUPOBAHUA IJIA BKCHepI/IMeHTaJILHOﬁ TpymIisl OIpea-
CTaBJIEHBI B Ta0JI. 2 ¥ Ha puc. 5.

[To pesynbraTam BXOJHOTO TECTHpPOBaHMs ObLI CAENAH BBIBOJ, YTO Yy yda-
IIMXCSl HEZOCTATOYHO 3HaHUI B 00JaCTH 3aIIUTHl HHPOPMALIUH.

B xogxe skcnepumeHTa ydamuecs W3 dKCHEPUMEHTAIBHOW I'PYIIIBI UMEIU
BO3MOKHOCTh 00y4aThCsl C MCIIOJIb30BAaHHMEM TEXHOJOIMM BeOHMHaApoB. TpaHcis-
U BCJIaChb B IMPAMOM 3(1)I/Ipe C HUCIIOJIB30BAHUCM ACMOHCTPAILIMOHHBIX MaTCpHa-
JIOB ¥ BO3MO>KHOCTBIO TOBTOPHOTO MTPOCMOTpPA MPHU HE0OX0AUMOCTH. JlaHHAas Tex-
HOJIOTHSI MIMEeT HECKOJIbKO HECOMHEHHBIX IIITFOCOB: 00yUeHHE OCYIIECTBISAECTCS B
KoM$opTHOE A1 00y4aroIuxcs BpeMs, yJaluecs MOTYT HaXxOJUThCs B JIIOOOM
MCCTC, €CTb BO3MOXXHOCTBE Y4aCTUs B O6CY)KJIGHI/II/I Marcpuraia W/WIN HETTOHSATHBIX
MOMEHTOB, €CTh BO3MOKHOCTh IIOBTOPHOI'O IPOCMOTpa BeOMHapa.

@parMeHT 3aHATHS B BUJIe BeOMHApa NPECTaBIIeH Ha puC. 6.

KontponbHast rpynmna o0yyanack 1Mo TpaJuIMOHHON METOIUKEe: O0yuyeHHe
MIPOXO/IHIIO BO BTOPOI! MOJIOBUHE AHS MOCIIE YPOKOB B Y4€OHOM KJIacCe LIKOJbI.
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06x04 WaxXMaTHOM AOCKHM

o

=%
"“
-

o
B WwaxmatHOI1 maTemaTHie NonyAspHa 3ajaqa ob oOxoAe KOHeM BCeX KNETOK
waxmaTHoi gockn 8 x 8,K010poii ¢ yenexom saHimanca fleonapg Jnep u, ? & n
BO3MOMHO, NEPBbIM pelwnn ee. B nuceme k X. MNonbgbaxy oH coobwan: ] o
*...BocnomuHaH1e 0 NPeARDHEHHOI KOTAA-TO MHE 3afaqe NOCAYKHAC ANA MEHA \f\r‘:}‘:” FP <
HEAABHO NOBOJOM K HEKOTOPbIM TOHKMM M3BICKAHUAM, B KOTOPBIX OBbIKHOBEHHSIN {; A ‘(?
AHANM3, KAK KAKETCA, He MMEET HUKAKOTD NPHMEHEHHA, .. Al HAWEN, HaKoHey, V"‘} .E‘
ACHBIN CNOCOB HAXOAMTE CKONBKO YTOAHO PELIeHNl (YMCNO X, OHAKD, He i (4 R

BeckoHedHo), He genas npob. NoAoBHoe peleHre NPEACTABAEHO Ha PHCYHHE"

[

T

0fHH 13 BapUaHToB obxofa
Mickio AaTiposano 26 anpena 1757 ropa. OAHAKO MHTEPEC K 3TON 3afade He LWAXAMATHOMN JOCKM XOB0M KOHA.
OCTBIBAET 40 CHX Nop. 3agava HeogHokpaTo obobwanacs - Hanpumvep,

paspaboTaHbl YHUBEPCANEHBIE ANMOPHTMEI 0BXOL0B KOHEM KEAAPATHLIX JOCOK PAMEPOM N X N, NPAMOYTrOAbHLIX JOCOK
pasmepom nxm. [2]

T

Crygent Bacunuii pewnn pazenTe Teopuio 3itnepa u NpegnoxmTs

cBOE peleHiie AnA 06X0Aa WAXMATHBIM KOHEM thHryPHBIX AOCOK E A

onp Oro KNACEa - CTy keaaparoe. Mopagok [ Ll | l R[S B }

Pasmep TaKIX KEA/IPATOB ONPEAENRETCA NO HHCAY CTYNEHeK Ha [ : g ': : | I : ; : P : : ‘

Kawaol CTOpoHe. i e
rasan =

Ecnum Bl Bee ceobogHoe Bpema y BaCliia HE 3aHIMAN0 H3yYeHIE
Lncpporpassibl Bacunma, NOCTPOSHHBIE MyTem

0bx0Aa X040M WAaXMATHOTO KOHA JOCKH B hopme
o4eHb ganero. M, Bo3momHo, 13obpen Bkl coBCTBEHHYIO CTYNEHYaTLIX KEAAPaTos 2-ro M 3-ro NOPAZKOB.

HKPMATOCHETENY, OCHOBAHHYIO Ha OBXOAE KOHEM CTYNEHUATLIX
KBaAPaToE DONBLWON PA3MEPHOCTH.

AMCUMAAMH N0 KoMNOTEPHOI Ge3onacHocTh - ol NpogeuHynca Gbl

s

Moka ste Backaiio yaanock 3awmdpopaTth cBoM COOBILEHHA B CTYNEHYATLIX KBaApaTax 2-ro u 3-ro Nopagxa.

.

Oreer - pacuwicbpoeky obox coobwer - 3anmuiTe NponMcHLIMN (Bonswimi) Byksasmn, pazgenis paclwmbposaHHsie
C0o0BUEHIA CHMBONOM B, C CoOXpaHeHHer NPobenos, KOTopsie BB B MCXOAHBIX COODWEHMAX.

Puc. 3. MNpriMep NpakTMKO-0pUEeHTUPOBAHHOIO 3a4aHNs Ha KOAUPOBaHKE MHbOPMaLn

Chessboard traversal

In chess mathematics, the problem of a knight traversing all cells of an 8x8 V.
chessboard is popular, which Euler successfully studied and, perhaps, was
the first to solve it. In a letter to Goldbach, he said: "The recollection of a ‘>. 4
problem once proposed to me has ly given me an occasion for some i
subtle investigations in which ordinary analysis has no application. I have A o]

found a clear way to find as many solutions as I want without trying. A ?
y

detailed solution shown in the figure".

The letter is dated April 26, 1957. However, there is still interest in this One of the options for bypassing the

problem. The problem repeatedly generalized - for example, universal e T
algorithms have been developed for horse traversal of square boards
of size n x n, rectangular boards of size n x m.
The student Vasily decided to develop Euler's theory and propose
his own solution for a chess knight to traverse the figured boards ElR
of a certain class - stepped squares. The order or size of these Kin EJHIOIK
squares is determined by the number of steps on each side. [njofalr] | clrie[u[n]
[uln]3]7| |alo]u AlE]
niA A|K|B|E
cesee I
If Vasily had not spent all his free time studying computer
security disciplines, he would have advanced very far. And, Vasily's cipher programs, built by walking the
perhaps, he would have invented his own cryptosystem based on chess knight around the board in the form of
the horse traversing step squares of higher dimension. stepped squares of the 2nd and 3rd orders

In the meantime, Vasily managed to encrypt his messages in step squares of the 2nd and 3rd order.

Answer - decrypt of both messages - write in capital letters, separating the decrypted messages with @ symbol,
keeping the spaces that were in the original messages.

Figure 3. Example of a practice-oriented task for encoding information
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Tabavua 1
Pe3ynbTaTbhl BXOAHOIO TECTUPOBAHUS B KOHTPOJIbLHOM rpynne
[Table 1. Results of input testing in the control group]
Howmep Bonpoca [Question number] 1 2 3 4 5 6 7 8
OTBeT He aaH [Didn’t give an answer] 10 9 8 12 2 4 9 7
HenonHbiii otBeT [Incomplete answer] 5 6 7 5 10 5 10 11
HepaseepHyThiit oTBeT [Undeveloped answer] 5 5 5 3 8 11 1 2
8. 2
mOTBeT HE MaH
[Didn’t give an answer]
- @ HermonHeri oTBET
’ \ 3 [Incompl
plete answer|
"Hepa3BepHyThIi OTBET
[Undeveloped answer]
6 4

5

Puc. 4. Pe3ynbTaTbl BXOOHOIO TECTUPOBAHWSA B KOHTPOJBLHOW rpynne
[Figure 4. Results of input testing in the control group]

Tabnvuya 2
Pe3ynbTaTbl BXOAHOIrO TECTUPOBaAHUS B 9KCNEPUMEHTaNIbHOM rpynne
[Table 2. Results of input testing in the experimental group]

Homep Bonpoca [Question number] 1 2 3 4 5 6 7 8

OTtBeT He gaH [Didn’t give an answer] 13 2 7 6 10 8 7

HenonHbin oTBET [INcCOmplete answer] 6 11 10 7 1 3 5 7

HepassepHyTbin oTBET [Undeveloped answer] 1 7 3 7 10 7 7 6
1
20 1

B Ortger He naH

[Didn’t give an answer]|

M Henonnelit oTBET
[Incomplete answer]

" Hepa3BepHyTblii OTBET
[Undeveloped answer]

Puc. 5. Pe3yanaTb| BXOOHOIMo TeCTNPOBaHNA B 3KCI‘IepVIMeHTaJ1bHOI7I rpynne
[Figure 5. Results of input testing in the experimental group]
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& C 0 @ eventswebinar.ru/16136783/2671187/stream-new/2718595 -
11 21:43 Wcropua Kpuntorpadum H > Bonpocsl
-} cto @
Kpuntorpadua B ApeBHEM MUpe . 7
[Cryptography in the ancient world] | SR
Atbaw
[Atbash]
Rl
Ckutana
[Skitala]
Mnardopma Webinar.ru
= a BrenTe BAHpOs ®

Puc. 6. ®parmeHT ypoka no teme «Mictopusi kpuntorpacpum»
[Figure 6. Fragment of the lesson on the topic “History of cryptography”]

B 3aBepuiennn oOydeHus: ydammmcs ObIJIO NMPEAIoKEHO PELICHHE TeX Ke
MpOOJIEMHBIX CUTYalWii, 4TO U B Havyajie o0y4yeHus. D(HPEeKTUBHOCTH 00y4EHHS Olie-
HUBAJIACh MO CIETYIOIIUM KPUTEPHAM: Pa3BEPHYTOCTh OTBETA, IMOJHOTA OTBETA, HC-
MOJIb30BaHNE HAYYHOW TEPMHUHOJIOTMH, HOBU3HA PELICHHs MPOOJIEMbI, OLIEHKA PUC-
KOB MPECTABIEHHOTO PEIICHHUS.

[Tocne cpaBHUTETHHOTO aHATN3a MOTYYCHHBIX JAHHBIX MO PE3yJIbTaTaM BbI-
XOJIHOTO TECTUPOBAHUs (PUC. 7) MOXKHO 3aMETUTh, YTO OOJNBIIMHCTBO YUAIIUXCS
KaK KOHTPOJIbHOH, TaK M SKCIIEPUMEHTAIBHON TPy MPEICTABUIN PEeIICHUE IS
MPOOJIEMHBIX CUTYaIlMH, CBSI3aHHBIX C 3aIUTONW WH(POPMAIMUA. ITO TOBOPUT O TPH-
pocTe 3HaHUH yJyaluxcs B 00JIaCTH 3alUThl HH()OPMAIIHH.

BxoaHoe TecTHpOBaHHe Hroroeoe TecTHpoBaHHe
KonTpoabHas 1 1
py 201 201
pyonoa
8 15 2 Oreer ne nan 8 15 - Orser ke fan
[Control group] 10 a[Didn’t give 10|  [Didn’t give
an answer] s | an answer]
- 3 ® Henosmeiit oteeT 7 9\% ANAAWA 3 = Henoymwiii orser
: - [Incomplete answer] f 4 [Incomplete ansvzer]
HepasBepHyTbiit 0 Hepasseprybiit
otBer [ orser
6 | 4 [Undeveloped 6 t B [Undeveloped
answet] L answer]
5 5
SKcnepHMeHTa TbHAA 1
rpynna Oteer He 20 OtBer He 1A
8 2 [Didn’t give 8, 15 2 [Didn’t give
[Experimental w an answer] 0. man answer]
group] u Henonmbiit orser . 5 -~ w Henommbiii otBeT
§ 3 [Incomplete answer] "N C"&i 7 /7 7/ 3 [Incomplete answer]
HepasepHyTslit Hepassepuytsiit
oTBeT otBer
6 [ 4 [Undeveloped 6 | 4 [Undeveloped
s answer] s answer]

Puc. 7. CpaBHUTENbHbIV aHANN3 KOHTPOJIbHOM 1 3KCNEPUMEHTANTbHOM Fpynn
[Figure 7. Comparative analysis of the control and experimental groups]

3akirouenue. J[J11 mOaATBEPKACHUS BBIIBUHYTOW THIOTE3bI OBLIO PEIICHO
MIPOAHATU3UPOBATE OTBETHl YYAIUXCSA IO CIECAYIOMIUM KPUTEPHUSIM: pa3BEpHY-
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TOCTBh OTBETA, MOJHOTA OTBETA, UCIIOJIb30BaHUE HAYYHOW TEPMUHOJIOT MU, HOBU3HA
pereHust pooJieMbl, OLIEHKA PUCKOB MTPEICTABIEHHOIO PEIICHUS.

[lo pe3ynbraTam CpaBHUTEIBHOTO aHaIM3a (pUC. 8) MOKHO CIENIaTh BBIBOJ,
YTO y4allluecs, KOTOpbIe N3ydalH 3JEKTUBHBIM KypC ¢ UCIOJIb30BAaHUEM TEXHOJIO-
MM BeOMHAPOB, Jayin 00Jee eMKHUE OTBETHI, UCIOIb30BAN HAYYHYIO TEPMUHOJIO-
T'HI0, TIpe/Iarajii HOBbIE IIyTH PELIEHUs MPOOJIIEMHBIX CUTYalluH, a TAK)Ke OLICHHU-
BaJIM PUCKH MPEJCTABJICHHBIX PEIICHUH.

Crartuctuueckuil aHaIM3 MOTYyYEHHBIX 3KCHEPUMEHTAIBHBIX JAHHBIX TOBOPHUT
0 TOM, 4TO U3Y4EHHE JIEKTUBHOTO Kypca 110 KPUNTOTrpaduu IS yUaIuxcst CTapiien
ITKOJIBI C MCTIOJb30BAaHUEM TEXHOJIOTHH BEOMHAPOB BIUSET Ha d(PPEKTUBHOCTH
o0yueHHs 3a1mTe HHPOpMaLnH.

KonTpossHas rpynna !
[Control group]

8. 15 . Expansion of the answer mPa3sepuyTocTh 0TBETa

Completeness of
the answer @ITonsotra orBera
Use of scientific
- terminology Vcnonb3oBanne
. . HAaYYHOH TEPMHHOTOTHH
The novelty of solutions Y P
to the problem M Hosusna permenuii npo6aembt

Risk assessment of
the presented solution MOuenka puckos
TNIPE/ICTABIEHHOTO PEIeHHs

IKcIepUMeHTAIbHAS TPYIIa !
[Experimental group]

Expansion of the answer m PassepuyTocts oTBeTa

Completeness of
the answer m ITomHoTa oTBeTa

Use of scientific

- terminology m Hcnionb3osarne

- . Hay4HOH TEPMUHOIOTHH
The novelty of solutions Y P

to the problemm Hosu3ua petuenuii npo6iembt
Risk assessment of
the presented solution#Onenka prckos
TNPE/ICTABJICHHOTO PEeIICHHS

Puc. 8. CpaBHUTENbHbIA @HANN3 N0 KPUTEPUSAM B KOHTPOJIbHOM 1 9KCMEPUMEHTANbHON rpynnax
[Figure 8. Comparative analysis by criteria in the control and experimental groups]

[TosydeHHbIe pe3ynbTaThl CBUAETEIBLCTBYIOT O TOM, UTO IIPEIUIOKEHHAs! CTpa-
TETUs, KaK M MPeJIoJIarajoch, MO3BOJINIIA PACIIUPUTE 3HAHUS YUAITUXCS CTapIINX
KJIacCOB B 00JacTu 3amuThl nHpopManuu. B 1enom mojyyeHHbIE SKCIEPUMEH-
TaJbHBIC JaHHBIC TI0 BCEM ITOKA3aTeNIsIM, TIOABEPIHYThIE CTATUCTHUECKON 00paboTKe
¢ momotisio kputepusi CThIOJICHTa, NOATBEPAMIN 3PPEKTUBHOCTD pean3alui
MOCTPOEHHON MOJIETIH.
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