Shamshaev M.Yu., Shakurskiy M. V. 89

2. Aguryanov 1. Types and methods of cryptographic transformations. URL: https://
www.securitylab.ru/blog/personal/aguryanov/29980.php (accessed: 05.06.2023).
(In Russ.)

3. Cryptographic algorithm «Grasshopper»: just about the complex. URL: https://habr.com/ru/arti-
cles/459004/ (accessed: 05.06.2023). (in Russ.)

4. Drobotun E. We work with the block cipher algorithm «Grasshopper» from GOST 34.12-2015.
URL.: https://xakep.ru/2017/02/02/working-with-grasshopper/ (accessed: 05.06.2023). (In Russ.)

5. Shishkin V. GOST R 34.12-2015: what to expect from the new standard?
URL: https://lib.itsec.ru/articles2/crypto/gost-r-chego-ozhidat-ot-novogo-standardta (accessed:
05.06.2023). (In Russ.)

6. Histograms and distribution plots in Python. URL: https://itnan.ru/post.php?c=1&p=683738
(accessed: 05.06.2023). (In Russ.)

7. Gribunin, V. G., Okov, I. N., Turintsev, 1. V. Digital steganography. 2nd Ed. Moscow: SO-
LON-Press, 2021, 262 p. (In Russ.)

8. Overview of statistical data analysis methods. URL: http://statlab.kubsu.ru/node/4 (accessed:
05.06.2023). (In Russ.)

9. Cipher «Grasshopper» (GOST R 34.12-2015) and operating modes of block ciphers (GOST R
34.13-2015). URL: https://studme.org/239569/informatika/shifr kuznechik gost 3412 2015
rezhimy raboty blochnyh shifrov_gost 3413 2015 (date of access: 05/06/2023). (In Russ.)

10. Karaulova O. A., Shakursky M. V. Peculiarities of evaluating steganographic systems from the
point of view of steganographic analysis. Association of graduates and employees of VVIA named
after Professor N.E. Zhukovsky: materialy XIX International Scientific and Practical conferences,
2022, pp. 66—70. (In Russ.)

Received 05.09.2023

YHPABJIEHUE U NIOAI'OTOBKA KAIPOB J1JIA OTPACJIN
TEJJEKOMMYHUKAITAN

YK 004.04
CKBO3HBIE TEXHOJIOT U B OGPA3OBATEJIbHOM CUCTEME BY3A
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B naHHO# cTaTbe aBTOPHI pacCMaTpUBAIOT MHHOBAI[MOHHBIC TIOIXO/bI K BHEPSHUIO CKBO3HBIX TEXHOJIOTHH B cepy 00-
pazoBanusi. CKBO3HBIE TEXHOJIOTMH — ATO MPUHIMIINAIBHO HOBBIE TEXHOJOTHMUECKUE PELICHNUs, KOTOPbIe IIPOHUKAIOT BO
BCEX CTa/IMSIX 00pa30BaTeNILHOTO Tpolecca, 00beANHIS yueOHbIe TPOrpaMMBbl, METO/IBI O0YUSHHUS M OLICHKY PE3YJIbTaTOB
BoeMHO. Llenbio TaHHOM CTaThy SBJISIETCS M3yYSHNE CKBO3HBIX TEXHOJIOTHH C IEJIbIO MOBBIICHUS AP deKTHBHOCTH 00-
pa30BaHus, YITy4dllIeHUs JOCTYTHOCTH 00pa30BaTEIbHBIX PECYPCOB, a TAKAKE PA3BUTHUS KPUTHUUECKOTO MBIIIJICHUS U TBOP-
YEeCKHMX HaBBIKOB yyalllMXcs. B cTarhe nMpoBeieH aHalN3 CYIIeCTBYIOIINX CKBO3HBIX TEXHOJIOTHIL, M BBISBICHBI HauOOJICE
TIEPCIIEKTUBHBIE TTOJIXO/IbI JIIsl BHEPEHUsI B 00pa3oBaTelbHbIN mporecc. Pa3paboraHbl MpakTHYECKHE HHCTPYMEHTHI 1
METOJIMKH, OCHOBAaHHBIC Ha HCITOJIb30BAHUU CKBO3HBIX TEXHOJIOTHH, KOTOPBIE MOTYT OBITh IIPUMEHEHBI B yYEOHBIX 3aBeE-
JICHUAX PA3JIUYHOTO yPOBHs. B paMkax rcciaej0BaHNs aBTOPBI TAKXKE YAEISIOT BHUMaHKE aCIEKTY MOJATOTOBKHY IEaroru-
YECKOT0 COCTaBa K MCIOIb30BAHUIO CKBO3HBIX TEXHONOTUH. OTMeUaeTcs, 4TO MHTerpalys JAHHBIX TEXHOJIOTHH TOMUMO
TEeXHUYECKOU TpeOyeT U MeJarorn4ecKoil MOArOTOBKH.

Knroueswie cnosa: cxsosznvie mexHono2uu, uuqbpoeus*auuﬂ 06pa3060HHﬂ, uCKyCCI’HGEHHbluv uHmeslieKkm, 06yquue, Kade-
cmeo O6p(1306(1HM}Z

Beenenue HOro 00pa30BaTeJbHOTO MPOCTPAHCTBA. biaronmaps
ITOSIBJICHUTO I/IH(bOpMaHI/IOHHI)IX 1 KOMMYHHUKAIIMOH-

HoBble TexHOIOTHYECKHUE OOCTUIKCHUSA HUTIParoT °
HBIX TCXHOJIOTUH CTaJI0 BO3MOXXHBIM IIEPEOCMBICIIC-

BaXKHYIO POJIb B HEIIPEPHIBHOM Pa3BUTUU COBPEMEH-
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HUE TPaJAMLUOHHBIX METOAOB OOy4YeHHS U BHEApe-
HUE WHHOBAIIMOHHBIX TOJIXOJIOB B BBICIIYIO ILIKOJY.
BHenpeHue CKBO3HBIX TEXHOJOTUMN — 3TO BHEIPEHUE
MHHOBAIIMOHHBIX METOJI0B M MHCTPYMEHTOB BO BCE
ACTIEKTHI 00Pa30BATEIBHOTO poIiecca By3a. DTO OlHA
U3 MEePCIIEKTUBHBIX 00IacTei ucciemopanus [1].

[Ipouenypa mnonydeHHs BbICIIETO OOpa30BaHUS
BCeI/a OTINYANACh JEKIUSAMHU, TPAKTUYECKUMHU U J1a-
OOpaTOPHBIMU 3aHSATHSIMH, ayIUTOPHBIMH OOCYKJIe-
HUSIMH U CEMHHApaMHy, HO C BHEJAPEHHEM CKBO3HBIX
TEXHOJIOTMIA MOXKET ITPOU30MTH CUJIbHBIN CIIBUT B I1a-
paaurme o0ydeHus. ITO MOKET 00ECIICUUTh CTY/ICH-
TaM HOBBIE BO3MOYKHOCTH JUIsI aKTUBHOTO U MHTEPAK-
TUBHOTO 00y4eHusi. CKBO3HbIE TEXHOJIIOTUH CO3JAI0T
cpemy, KoTopasi TIO3BOJISIET ClenaTh o0ydeHue Oojee
WHJIMBUIyaIM3UPOBAHHBIM, ITyTEM BHEIPEHHS WH-
(OpMaIMOHHBIX 1 KOMMYHHUKAIIHOHHBIX HHCTPYMECH-
TOB. Tak e 310 OyJeT pa3BUBaTh KPUTHUECKOE MBIIII-
JICHUE U KOJUIEKTHBHYIO Pa00Ty y 00yJatommxcsl.

st MHTerpaluy CKBO3HBIX TEXHOJOTMM B CUCTE-
My Bbicmiero yudeOHoro 3aBeneHusi (BY3), neobOxo-
JIMO TIPEOJI0NETh HEKOTOpPBIE TPYIHOCTH, TaKHe Kak
OrPaHUYCHHBIA JOCTYN K MH()OPMALMOHHBIM PEcyp-
caM, HeIOCTaToYHas KBaJIU(HIUPOBAHHOCTH TPEIIO-
JlaBareneii, OTCYyTCTBHE HEOOXOAUMOTO TPOTrpaMMHO-
ro obecneuenus (I10) u o6opynosanus, u T.1. Tem He
MeHee, eCII HAWTH pellieHre JaHHBIX TPo0iIeM, TO 3TO
MIPUBEJET K HOBBIM BO3MOXKHOCTSIM M NEPCHEKTHBAM
JUIS yITy4IIeHHsI KadecTBa 00pa30BaTeIbHON CUCTEMBI,
YTO TOCTIOCOOCTBYET YIYYLICHHIO YPOBHS MOATOTOB-
KH{ CTYJICHTOB M XOPOILIO TIOBJIUSAET Ha UX KOHKYPEHTO-
CTMOCOOHOCTh Ha PhIHKE TPY/a B JabHEHIIEM.

[TomuMmo 3TOTO, JAHHBIE TEXHOJIOTUH OTKPBIBAIOT
HOBBIE BO3MO)KHOCTH I CTYJICHTOB, IpEToiaBaTe-
JIEH U HCCIEeN0oBaTelIel, COACUCTBYSI Pa3BUTUIO HH-
HOBallMii B 00pa3zoBaTeNbHON cdepe, Beab KaKIbIi
ro/l YUCIEHHOCTh y4allluXcs OHJIAHH MO Iporpam-
MaM TpoQecCHoHaNIBHOr0 oOpa3zoBanus B Poccum
TONIBKO pacteT [12].
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Pucynox 1. UncaeHHOCTh yJaniuxcsl OHIaiH 1Mo
IporpamMMaM IpoQeccHoHaNbHOT0 00pa30BaHus B
Poccuu, mmH. ger.

O030p pa3sBUTHS CKBO3HBIX TEXHOJIOTHil

IlosiBieHMEe M pa3BUTHE CKBO3HBIX TEXHOJIOTHN
HETIOCPENCTBEHHO CBSI3aHO ¢ HCTOpHeH HH(pOpMAaIn-

OHHO-KOMMYHUKaMOHHBIX TexHonoruii (MKT). [To-
SBJICHHE TIEPCOHAJILHBIX KOMIIBIOTEPOB OBLIO OTHOM
u3 Hanbosee BaKHBIX TEXHOJOTHYECKHX WHHOBA-
uuii. [lepcoHanbHple KOMIBIOTEPHI CTaKM 00LIE/0-
CTynmHBIMU B Hadase 1980-Xx romoB, 4TO MO3BOIHIIO
UM BOWTH B oOpa3oBaresbHylo cpeny. [losiBienue
cetn MHTEpHET cTano eunie oJHOM BaKHOW TEXHO-
JIOTUYECKOW HOBHHKOM, KOTOpPasi Chirpasia OOJIbIIYIO
pOJIb B CKBO3HBIX TeXHOJIOTHAX. Ero ncnons3oBanue
B 00pa30BaHMU CTaJI0 HOPMOM, KOTOpas MO3BOJIMIIA
NpEenoaaBaTessiM U 00y4aloIMMCs TIPOBOJIUTD 3aHsI-
THUS B IUCTaHIIMOHHOM (hopMaTe, He3aBUCHMO OT Me-
CTOHAXOX/IEHUs Kaxkaoro. B Hamre Bpems, Onaroaa-
pst 6ypaomy pazButuio KT, CKBO3HBIE TEXHOJIOTHH
npereprenu OOJbIIOe pa3BUTHE: Y KaXKJIOTO YeJo-
BEKa MMeEeTCss MOOMJIBHOE YCTPOHCTBO, TIOSBHIIUCH
oOa4yHple TEXHOJIOTHUH, TEXHOJIOTUH BUPTYaJIbHON 1
JOTIOJTHUTENFHON peanbHoCcTH (AR/VR).

Tak kak wccienoBaHME HAINPABJIECHO HAa BHEIpPE-
HHE METOJI0B MAIIMHHOTO O0y4YeHHsI U UCKYCCTBEH-
HOTO HHTEJIJIEKTa JJIsl aBTOMATH3allMi MPOIIECCOB
OLICHKM 3HAaHUH CTYACHTOB M pa3pabOTKW WMHIHMBU-
JyaJM3UPOBaHHBIX YYeOHBIX TUIAHOB, TO OHO OyaeT
CBSI3aHO C HANpaBIEHHWEM HCKYyCCTBEHHOTO HHTEIN-
nexra (UN).

Mertonpl MamnHHOrO 00yueHusi (MO) u uckyc-
CTBEHHOTO HMHTEJJIEKTa TMO3BOJISIIOT aHAJIM3UPOBATh
JTAaHHBIE O Ka)/I0M O0ydaroniemMcsi HHIUBUAYaJIbHO,
BKJIIOYAsi BCE €r0 OCOOEHHOCTH: OT BBIIIOJHEHHUS J10-
MAIIIHETO 3aJaHusl, 10 HaMUCaHUsl KOHTPOJIBHBIX Te-
CTOB U KOJUIOKBUYMOB. Ha OCHOBaHMHM 3THX JaHHBIX
anroputMbl MO u UM moryT onpenenarts naTTepHsl,
CBSI3M M TEHJCHLMHU B y4eOHOM Ipoliecce U OILeHU-
BaTh YPOBEHb 3HAHHI 00y4alonIerocs.

Ha ocHoBaHMM 3THX JaHHBIX, CHCTEMa MOXET
COCTAaBJIATh MHIUBUAYAJIbHBIE TPOrPAMMBI IS KaXK-
JIOTO O0ydYaromerocsi. 9To 03HA4YaeT, YTO KaXIAOMY
CTYICHTY OyIyT IpeoCTaBlICHbI T MaTepUabI U 3a-
JIaHUs1, KOTOPBIE COOTBETCTBYIOT €r0 MOTPEOHOCTSIM
U YPOBHIO 3HaHUM.

Tak e pa3paboTaHHbIC AITOPUTMBI PEKOMEH 1a-
UM UCTIOIB3YIOTCS CUCTEMOM I MPEAOCTABICHUS
00y4aromuMcsl JOMOJHUTEIBHBIX PECYPCOB, TIOMO-
raumx UM B o0yuyenun. Ha ocHoBaHMM COOpaHHBIX
CHCTEMOH JIaHHBIX O Ka)KJI0M 00ydaromeMcst npemno-
JlaBareiib OyJIeT YYHUThIBATH OCOOCHHOCTH KaXJIOTO
CTYJCHTA U YJIy4ulllaTh Y4eOHbIC MPOrpaMMBbI C Teue-
HUEM BpEMEHH.

Takum 006pa3oM, OCHOBHOW LIEJIbIO JAHHOTO HC-
CJIEJIOBAHUS SIBISAETCS HCIOJIb30BaHUE TMPUHIMIIOB
NN nu MO nns cozpanust 3p(HEKTUBHON M MHIUBH-
JlyalTu3upOBaHHOW CUCTEMBbI OLIEHKU 3HAHUH CTYJEH-
TOB, a TakK ke JJIs pa3pabOTKH MEepCOHATN3UPOBAH-
HBIX Y4eOHBIX IJIAHOB.
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Pucynox 3. MupoBbIe HHBECTUIIMH Ha MTEPEOBbIC TEXHOJIOTHH B oOpazoBanmu 2018/2025 r. B muipa. mort. [11]

BHuenpenne CKBO3HBIX TEeXHONOTWH B 00pa3oBa-
TEIBHYIO CHCTEMY BBICIIET0 Y4eOHOTO 3aBEJICHUS Me-
€T OrPOMHOE 3HAUEHHE C MTPAKTUIECKON TOUKH 3PEHUSL.

AKTyambHOCTh B YCJIOBHSX OBICTPOTO TEXHOJIO-
THYECKOTO Pa3BUTHA. biaromaps TEXHOIOTHYECKOMY
MIPOTrpeccy, COBPEMEHHBI MHUpP OY€Hb OBICTPO Me-
Hsercsi. CKBO3HbBIE TEXHOJIOTHH TO3BOJISIET CAEATh
nporecc o0y4ueHus 6oee MPUOIMKEHHBIM K COBpe-
MEHHOH NpOoQeCcCHOHANBHON cpele, TAe HCIOb3y-
torcst UKT u HaBbIKK pabOTHI C TaHHBIMHU.

Vinyamenne kadecTBa obpazoBanus. Brenpenne
CKBO3HBIX TEXHOJOTMH MOXET 3HAUYMTENIbHO IOBBI-
CUTh KaueCTBO 00pa30BaHMs, TaK KaK CTYACHTHI OY-
IyT TproOpeTars HOBbIE HABBIKK W YIIy4YIIaTh CBOM
KOMMYHHKAIIMOHHBIE M TEXHOJOTHYECKHE CI0CO0-
HOCTH C TIOMOIIBIO UHTEPAKTUBHBIX TIAT(HOpPM, OH-
JIAlH-KypCOB, BUPTYaJlbHBIX KJlaccoB U mp. Tak xe,
Kak ObUIO CKa3aHO paHee, CKBO3HBIE TEXHOJIOTHH
YYUTBHIBAIOT MHAWBHYaJIbHBIE Ka4eCTBAa U TOTPEO-
HOCTH Ka)XJ0T0 00yUaromerocs.

Pa3Butne HOBBIX (hOpM U METOHOB OOYUECHHS.
BHeapenue CKBO3HBIX TEXHOJIOTHWWA OTKPBIBAET IIHU-
POKHil CIieKTp HOBBIX ()OPM M METOIOB OOyuUCHHUSI.
AKTHBHOE WCTOJIH30BAaHUE MYJIBTHMEIUNHBIX Ma-
TEepPUAJIOB, MPOBEACHNEC BEOMHAPOB M OHJIAHH-KOH-
(epeHIMi, co3naHNe BUPTYIBHBIX J1a00paTOpuil 1
MPOEKTHBIX CPEl — BCE ITO MPUMEPHI HOBBIX METO-
0B o0yueHus1. Taknue MeTObI CIIOCOOCTBYIOT OoJee
mTyOOKOMY M MHTEPAKTUBHOMY YYACTHIO YUAIHXCS
B yueOe, 9TO MPUBOANUT K TOBBIIIICHUIO UX MOTHBA-
WU ¥ YIIYYIICHUIO X PE3yThTaTOB OOYICHIIS.

VYnosneTBopenue TpeboBanuii cryneHToB. Co-
BPEMEHHBIC CTYJACHTHI AKTUBHO IOJIb3YIOTCSI COBpE-
MEHHBIMH TEXHOJIOTHUSIMH BO BCEX 00JACTSIX CBOCH
JKU3HH. BHEApeHne nepeoBhIX CKBO3HBIX TEXHOJIO-
Uil B 00pa30BaTEeIIbHYIO0 CUCTEMY YIOBICTBOPUT HX
MOTPEeOHOCTH B MCIOJIL30BAaHUU COBPEMCHHBIX TEX-
HOJIOTHH W CO3/1acT 0oJiee MPUBJICKATEIBHYIO U WH-
TEPAKTUBHYIO YUYEOHYIO CpPEIy, COOTBETCTBYIOIILYIO
WX TPEATIOYTCHISIM M OKHIAHUSM.
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Pucynok 4 CocTaB CKBO3HBIX TE€XHOJIOTUN

Konkypenrocnocoonocts BY3a. Baenpenne
CKBO3HBIX TEXHOJIOTHMH 3HAYUTEJIFHO IOBBICHUT CTa-
TYC, @ COOTBETCTBEHHO U KOHKYPEHTOCIIOCOOHOCTb
BY3a na priHke oOpazoBarenbHBIX ycayr. Yem co-
BpEMEHHEE YHUBEPCHUTET, TEM IpHBIEKATEIbHEE OH
OyZeT JJis CTYJICHTOB.

O06o001mmasi, BHEIPEHHE CKBO3HBIX TEXHOJIOTHM
MOJIOKUTEILHO TIOBJIUSET HA BCIO CUCTEMY 00paso-
BarcJIbHOI'0O Y4YpCKACHUA, HadrMHas OT YIOBJICTBO-
PEHHOCTU CTYACHTOB Ka4€CTBOM o6yquI/151 " 3aKaH-
YynBasd HOBBIMU pa3pa60TKaMH N UCCIICAOBAHUSIMH B
JAHHOW o0NacTu

HanpasiieHue HayYHBIX UCCJICJOBAHUN U
CXeMa BHePEeHHs CKBO3HbIX TEXHOJIOIHMH

JlaHHas TeMaTHKa MOXET BKJIIOYATh B ceOs1 Takne
Hay4YHBbIC HCCIICAOBAHNUS KaK:

1. AHann3 yXe CyLIECTBYIOLIMX CKBO3HBIX TEX-
Hojoruil. MccnenoBanye BOZMOXHOCTEH Pa3InyHbIX
COBpEMEHHBIX TEXHOJOTHH, Takux kak MU, Omok-
YeliH, JONOJIHEHHAasl U BUPTYyajbHasl PEaJIbHOCTh MX
MIPENMYILIEeCTBA, HEJOCTAaTKH, a TaKKe TO, YTO OHHU
MOTYT NPEUIOKUTh 00pa30BaTEIbHON CHCTEME.

2. Omnenka morpedHocTeir BY3a. Onenka tpebo-
BaHWH M BBISIBJICHHWE MPOOJEM, CYLIECTBYIOLIINX B
00pazoBaTeNbHOM Npolecce. AHaAIU3 AOCTYIHOCTH
UKT u wHbOpMaAIOHHBIX pPEecypcoB B 0Opa3zoBa-
TEJIBHBIX YUPEKICHUSIX, ONPOC CTYIECHTOB U IPEIo-
naBaTeniel Ul BBUIBICHUS U ONpEesICHUs OXKUaa-
HUH OT BHEIPEHUS CKBO3HBIX TEXHOJIOTHII.

3. Pa3pabortka ctparernu BHenpenus. Pa3paborka
TaKOW CTpareruu, KOTopas BKIIOYaeT B ceOs IOTEH-

[MAJbHBIH TIaH BHEIPEHHS CKBO3HBIX TEXHOJOTHI B
cucteMy koHKpeTHoro BY3a. Omnpenenenue B TaHHOMN
CTpaTerHd OCHOBHBIX JTaroB, MEXaHH3MOB BHeZpe-
HHUS, @ TaKXKe (DUHAHCOBBIX M YETIOBEYECKUX PECYPCOB.

4. KoHCTpYKTHBHAs aIanTalis CKBO3HBIX TEXHO-
noruid. MccnenoBanue cnocoOoB afanTamnuu CKBO3-
HBIX TEXHOJIOTMH JUIS YJOBJIETBOPEHHUSI MOTPEOHO-
CTEl W OXMJAHUU CTYIEHTOB, IPENOAaBaTeNed U
aJIMUHHCTPALIUN 00pa30BaTeIbHOTO YUPEKICHUSI.

5. Ouenka 3(h(HeKTUBHOCTH U JalibHElIee pas-
BuTHe. OlleHKa pe3ysbTaTOB BHEIPEHHSI CKBO3HBIX
TEXHOJIOTUH, OCHOBaHHAs Ha yCIIEBAEMOCTH CTY/CH-
TOB, 3()(HhEeKTUBHOCTH TIPENOIaBaHusl 1 padoTe yHU-
BepcuTeTa B 11eJ0M. Pa3paboTka npeayiokeHu s
YAYYIICHUS] UCTIOJIb30BAHUSI CKBO3HBIX TEXHOJIOTUH
B cUCTeMe 00pa30BaHusl.

Pesynbrarel MccneoBaHus TO3BOJST UCIIONB30-
BaTh COBPEMEHHbIC MH(OPMAIIMOHHBIE TEXHOJIOTHH
st 6ornee 3(hGdeKTHBHOTO O0y4YeHHsI CTYIEHTOB U
MOBBIMICHUS KA9eCTBA 00pPa30BaHUSI.

OO6yudarolecs: CMOTYT MOJIYy4aTh JOCTYII K aKTy-
aNbHOW WH(pOPMAIH, JICKIHUSIM, MPAKTUKyMaM, ce-
MUHApaM U 3aJIaHUSIM B PeXKHME OHJIalH, Onarogapst
WHTErpaliy TakuX TeXHoloruid. BHenpenne obmau-
HBIX CEPBHCOB, y4eOHBIX IUIATPOPM 3HAYUTEIBHO
OOJIErYUT CaMOCTOSITENILHYIO PabOTYy, MO3BOJHT TO-
Jy4arb 0oJjiee IIyOOKyI 00paTHYIO CBsI3b OT MPEIIO-
JlaBatelieil B pexKMMe pealbHOTO BPEMEHH.

CKBO3HBIE TEXHOJIOTHH JayT BO3MOXXHOCTH CTY-
JneHtam OoJiee palMOHAIBLHO PACHpPEACIsTh CBON
y4eOHBII Tporecc.
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[lomumo 3TOrO, TpPaBUIBHOE HCIOIL30BAHHE
CKBO3HBIX TEXHOJIOTHH TIO3BOJIMT TPENoAaBaTeIsaM
NpoBOANTH 3aHATUS ddeKTuBHEE, nenaTh X Ooiee
a/IaliTUPOBAHHBIMH T10J] COBPEMEHHBIE PEAJINH U Y/IOB-
JIETBOPSATH MOTPEOHOCTH KaXJJ0r0 00y4aroIIerocs.

MHcTpyMEHTBI KOMMYHHKALIMM U KOMAaHJIHOH pa-
OOTBI SIBJISIFOTCS. OCHOBHBIMU M WCIIOJIB3YIOTCS JUIS
3¢ (GEeKTUBHOTO MPOBEJICHHS UCClieoBaHus. B kaye-
CTBE OCHOBHBIX PECYpPCOB, HEOOXOAMMBIX JJISI UHTE-
Ipaluy CKBO3HBIX TEXHOJOTHH B 00pa3oBaTeIbHYIO
CHUCTEMY MO)KHO BBIJICJIUTH CIIEAYIOIIEe:

1. Uudopmarmonsbie TexHojoruu. MHTerpamus
CKBO3HBIX TEXHOJIOTHH TpeOyeT COOTBETCTBYIOICH
nHPpacTpykTypsl, [10, cepBepHBIX CHCTEM, CETEBO-
ro o0opynoBaHusi, 0ONAYHBIX TEXHOJOTHH U MPOYHX
TEXHOJIOTHUECKUX U HH()OPMAIIMOHHBIX TEXHOJIOTHH.

2. ObyueHue M TEPENOATOTOBKA IE€pCOHAIA.
WuTterpanusi CKBO3HBIX TEXHOJIOTHI MOTpeOyeT Ie-
peoOyueHHsT aJIMUHHCTpalUK  00pa30BaTeIbHOTO
YUPEKISHHS, €r0 MpernojaBareneid 1 TEXHUYECKOro
nepconana. [lyii CBOEBPEMEHHOTrO IepeoOydeHust
TpeOyeTcsi MPOBOJUTH COOTBETCTBYIONINE TPEHHUHTH,
CEeMHUHApHI, a TAK)KE CO37JaHNE AUCTAHIIMOHHBIX MPO-
rpaMM OO0y4eHHsI.

3. UccnenoBarenbckas U pa3padboTueckas pabo-
ta. dns 3pdexTHBHOrO M yCHENIHOTO BHEIPEHUS
CKBO3HBIX TEXHOJIOTUH TOTpeOyeTcsl MpoBeAeHNe
HCCIIeIOBaHUsI Ha 11eJIeCO00pa3HOCTh JaHHOH WH-
TErpaluy B KOHKPETHOM y4eOHOM 3aBeICHUH. DTO
MOXET BKIIOYaTh B ce0sl MUJIOTHBIC MPOCKTHI JJIsS
OLICHKH 3(P(PEKTUBHOCTA HOBBIX TEXHOJOTHH, MpPH-
BJICYCHHE PA3pa0OOTUMKOB M YUCHBIX.

4. ConeiicTBHE aJIMUHHUCTPAIIUU. AJMUHUCTpA-
sl 00pa30BaTEIbHOTO YUPEKICHNUS TOJDKHA aKTHB-
HO TMOJJEPKUBATh BHEAPEHHS] HOBBIX TEXHOJOTHIA,
TaK Kak 3To MOBBICUT ctatyc BY3a Ha ¢enepaibHoM
ypoBHe. Pa3zpaboTka crpareruu BHEIPEHUS W TOJI-
JICPYKKU TPOCKTOB, BBIJICICHUE HEOOXOAMMBIX (H-
HAHCOBBIX, TEXHUYECKUX M YEJIOBEYECKHX PECYPCOB
— BCE 3TO MOXET SIBIATHCSA YACThIO MOJIACPKKHU CO
CTOPOHBI aJMUHUCTPALINH.

3akiIroueHnue

B nanHOW Hay4HO# cTarthe OBUIO PacCMOTPEHO
MOTEHLIUAIBHOE BHEIPEHUE CKBO3HBIX TEXHOJIOTUI
B oOpazoBarensHyto cuctemy BY3a. MccnenoBanne
[10Ka3aJI0, YTO MHTErpalys JaHHBIX TEXHOJIOTHH SIB-
nsieTcs BaXHbIM M 3((GEKTHBHBIM HHCTPYMEHTOM
IUIsl TIOBBILIEHUS KauecTBa 00pa3oBaHus U KBaIudu-
LUPOBAHHOCTH CTY/ICHTOB.

Taxue Texnonoruu kak MO u U, BupTyaneHas u
JOTNOJTHEHHAs! PEATbHOCTD CIIOCOOCTBYIOT CO3/1aHHIO
ruOKO, ymoOHOW W TIO3HABAaTENbHOW HHTEPAKTHB-
HOM y4eOHOW CpeJbl, KOTOpas CTUMYIHPYET CTYACH-

TOB B Tipoliecce oOydenus. bnaromapst pasnooOpas-
HBIM WHTEPAKTUBHBIM 3aJaHHsIM, MOJACIHPOBAHHIO
peaNIbHBIX CUTYalluii U WHAWBUAYAILHOMY TOJIXOAY
K KaXJI0My OOy4aroiiemMycs, 00pa30oBaTe/IbHbIC Ma-
TepHUaJIbl, IOCTYIHBIC Yepe3 CKBO3HBIC TEXHOJIOTHH,
YIAYYIIAT Y4SOHBIH OTIBIT.

[Tomumo 3TOTrO, MHTErpanysi CKBO3HBIX TEXHO-
JIOTHH MO3BOJISIET CTY/IEHTaM YIYUIIUTh CBOIO UG-
POBYIO TPaMOTHOCTB, KOTOpasi TaK Ba)KHa B COBpE-
MeHHOM Mupe. Tax ke 00ydaromuecs yayqiar CBOH
HaBBIKW OOILICHHUS, KOMMYHHUKAIIUHA U KPUTHUECKOTO
MBIIIICHUS. U Oy/IyT MPUXOIUTH K OoJiee TBOPUECKO-
My pelleHuro npobnem. brmaromapsi coBpeMeHHBIM
TEXHOJIOTUSIM YYCHUKH MOTYT 3P PEeKTUBHO 00IIaTh-
Csl IPYT C APYTOM, paclIupsiTh CBOW KPyro3op H JIyd-
1Ie BHUKATh U U3y4aTh TPeOyeMblil MaTepuall.

OnHaKo BHEIPEHUE CKBO3HBIX TEXHOJIOTHUH Tpe-
OyeT He TOJBbKO HAIMYUS TEXHUYCCKHX M TEXHOJIO-
THYECKUX PECYPCOB, HO M KOMIIETEHTHBIX Mpenoa-
Baresel, KOTOpble YMEIOT MPaBUIBHO UCIIOIb30BaTh
U (QPOBBIC TEXHOIOTUHU U CIIOCOOHBIE aJaTHPOBATh
yueOHBII Mpoliece Moj HOBbIE BO3MOXKHOCTH. [103-
TOMY MHTETpaIHs TaKUX TEXHOJOTHH TpeOyeT aJieK-
BaTHOW TMOATOTOBKM TIperiojiaBaresied M COOTBET-
CTBYIOIIUX 00pa30BaTEIbHBIX IPOTPaAMM.

CrnenoBareibHO, BHEPEHHE CKBO3HBIX TEXHOJIO-
Il B 00pa3oBaTebHyI0 CUCTEMY MPEJCTaBISIET CO-
00if 3HAUUTETIBHBIN IIar Bepes. TeM He MeHee, He-
00X0IMMO ITPOJIOIKATH HCCIIEAOBAHNUS U Pa3padoOTKH
B 3TOW 00nactu, 4To0bl ONTHMHU3UPOBATH TPOLECC
BHEJIPEHUS] U MaKCUMAaJIbHO MCIIOJIb30BaTh MPEUMY-
LIECTBA CKBO3HBIX TEXHOJIOTUH.
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