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NPUMEHEHUE KOMNbIOTEPOB RASPBERRY PI B CUCTEME OBPA30BAHUA
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AHHOTAIIVA. B cratbe BBIABUTAETCS TE3UC O BO3MOKHOCTH ¥ HEOOXOJMMOCTH HCIIOJIb30BAHUA OIHO-
maTHoro Komimblorepa Raspberry Pi B cucreme o6pasoBanus. Ero oCHOBHbIE ZIOCTOMHCTBA — MaJIbli pas-
Mep, HU3KOe dHeprornorpebieHne, IOTHOIEHHAs OIEPAlIOHHAs CHCTEMa, CBODOOJIHOE ITPrpaMMHoe obec-
IedeHne, HU3Kasd LieHa. biiarojapA HaJIW4YMIO allapaTHBIX IIOPTOB BBOJA-BBIBOJA OH IIO3BOJIAET IPO-
IrPaMMHPOBATh peajbHBIE YCTPOHUCTBA, (GPU3WUECKHe CHUCTEMBI W OOBEKTHI, YTO ZaeT Oosiee HATJIATHOE
TIpeficTaBJIeHNe O pe3yJsbTaTaXx paboThl, UeM CO3/laHMEe BHUPTYaJIbHBIX 0Opa30B Ha SKpaHE MOHHTODA.
ITO CTUMYJIHPYET JOTIOJTHUTEIBHBIH MHTEPEC CO CTOPOHBI YYAIIerocs ¥ obecrieInBaeT Jydliee IOHUMAHe
UM pesysbraTa. Vcroip30BaHue cBOOOIHOIO IPOTPAMMHOIO 00eCIieueH s ABIAETCA CPefCTBOM GOpPMHU-
POBaHMA KPUTHUYHOTO, HE3aBHUCHMOT0 MbIIIeHHsA. Co3/jaHre HellpephIBHOM CHCTEMBI 00y4eHHus poboTo-
TEXHHKE W IporpaMMupoBaHuio Lego-Raspberry Pi mo3Bosser ToBoputh 0 (pOPMUPOBAHUN KOMITBIOTED-
HOTO MBINIUIEHUA, HeOOXOAUMOTO /IS IIOCTPOEHU 33714, PEIIaeMbIX KOMITBIOTEPOM, YTO BOCTPEOOBAHO HE
TOJIBKO B TIO[ITOTOBKE TEXHUYECKUX CIEeIIUaINCTOB, HO ¥ BO MHOTHX ApPYrux cdepax AedaTeJbHOCTH COBpe-
MEHHOTO YeJIoBeKa. B memarormyeckoM Byse Pi MOXKeT IPUMEHATHCA B PA3JIMYHBIX HAIIPABJIEHUAX IO/ O-
TOBKM, KaK yHUBEPCAJIbHBIM MHCTPYMEHT. B WacTHOCTH, IPUBOJAUTCA NPUMED €ro HUCIOJb30BAHUA IS
00yJeHHUs CTY/IEHTOB CETEBBIM TEXHOIOTHAM.
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ABSTRACT. The article puts forward a thesis about the possibility and necessity of using single-board
computer Raspberry Pi in education. The main advantages of Raspberry Pi are small size, low power con-
sumption, a complete operating system, free software and low price. Due to the presence of general-
purpose input/output ports it allows one to program real devices, physical systems and objects, which al-
lows a better visual representation of the results of the work than creation of virtual images on the monitor
screen. All this enhances the interest of students and provides a better understanding of the result. The use
of free software is a means of creating critical, independent thinking. Implementation of a continuous sys-
tem of teaching robotics and programming Lego2012-Raspberry Pi allows speaking about the formation of
computational thinking, which is needed for designing computer solved problems, demanded not only in
training technical specialists, but also in many other spheres of human activity. In a pedagogical university
Pi can be applied in various fields of study as a versatile tool. In particular, the article gives an example of
its use for teaching students network technologies.

H a CEeroAHAMIHUN JeHb B Poccuu cy-
IIeCTBYET Ipo0JieMa Ipeo/0IeHUs
JedunnuTa MHKEHEPHBIX Ka/IpOB: HACTaJ MO-
MEHT, KOIJla CTpaHa CTajla UCIBITBIBAThH OIIy-
THMYIO IIOTPeOHOCTh B MHKEHEPAX U TEXHOJIO-
rax. Ocrpo omymaercs AeUUT KBATUPUITI-
POBAHHBIX KCIIOJHUTEJIEH, CIIOCOOHBIX pabo-
TaTh C COBPEMEHHBIMH TEXHOJIOTUAMH, O UYeM
CBUJIETEILCTBYIOT PEe3YJIbTaThl OIPOCOB pabo-
TozaTeslell. ATO HAXOAUT OTpaKeHUe B pellle-
Husax [Ipesusenta u [IpaBUTENbCTBA, B JEHCT-
BUAX MuHHCTepcTBa 00pa30BaHUA U HAyKU
P®. Tak, Ykazom Ilpesmmenta Poccuiickoit
Q®enepaniin oT 07 Masf 2012 rozma N2 599
MIPeAIINChIBAETCS OCYIIECTBUTDH «IIOBBIIIEHHE
HOpPMAaTHUBOB (PMHAHCUPOBAHUSA BENYIIUX YHU-
BEPCUTETOB, OCYIIECTB/IIONIUX ITOATOTOBKY
CHEIUAJINCTOB 110 WHKEHEPHBIM, MeIUIUH-
CKUM U €eCTECTBEHHO-HAyYHBIM HAaIlpaBJIeHU-
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sam» [11]. IlocraHossienuem IIpaBUTENbCTBA
Poccutickoii @esiepariiu oT 20 HIOHA 2014 TO-
na No 568 mpunsata nporpamma «[J106a1bpHOE
obpasoBaHue», HaIIpaBJIeHHASA Ha COXpPaHEHUe
U IPUyMHOXKeHUe Hay4YHBIX, IIearoTnyecKux,
MEJVIIMHCKAX ¥ HWHXXEHEPHBIX KazpoB [6].
B cooTBeTcTBUU € Hell 00eCIEYHBAETCS COLU-
ajbHasA ToAZep:KKa rpaxkzaan Poccum, o6y-
YaIOIIUXCA B MHOCTPAHHBIX 00pa30BaTeIbHBIX
OpTaHU3aAIUAX II0 YTBEPKIEHHOMY IEPEUYHIO
CHENUATBHOCTE W HAINPABJIEHUH IOATOTOBKH,
Cpeny KOTOPBIX 52 — HAYyYHO-IPUKIATHOIO U
WH)XeHEPHO-TEXHIYECKOT0 XapakTepa U 6 — 1e-
Jlaroruka, MeZuIIMHa, 5 KOHOMUKA U yIpaBJe-
Hue [8]. MuHoOpHayku PO peasusyer mpoekT
«Pa3BuTHE MHXXEeHepHOTO 00pa30BaHUA» C IIe-
JIbI0 O0OecrieueHrs MOATOTOBKY BBICOKOKBAJIU-
(pUIMpPOBaHHBIX WH)KEHEPHBIX KaJpoB, BOC-
TpeOOBAHHBIX Ha PBIHKE TpyZa [7].
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Bce 3TO IPHUHOCUT MOJIOKUTEJIBHBIE pe-
3YJIBTATHI, «...00IIECTBEHHBIN IPECTIDK IIPO-
(eccuu pacrer, Kapbepa MHKeHepa CTAHOBUT-
s TIPUBJIEKATEILHON C TOUKH 3PEHHS CTaTyca
U MaTEPUAJIBHOTO ZIOCTaTKa. B cTpaHe 3armycka-
IOTCSl KpPYTIHBIE WHJIYCTPUAJIbHBIE IIPOEKTHI, B
paMKax KOTOPBIX MHKEHEpPaM II0-HACTOSIIEMY
WHTEPECHO U aMOUIIMO3HO paboTaTh» [10]. Ta-
KHUM 00pa3oM, Mbl HabJ1I0/1aeM OpMHUPOBaHIE
COIIMAJILHOTO 3aKa3a crucTeMe 0O0pa3oBaHUs Ha
MOATOTOBKY  TEXHUYECKUX  CIEIUJINCTOB.
U npesxnie Bcero TpeOyeTcs cuyibHasi OazoBast
IIOATOTOBKA B KOMIIBIOTEDHBIX HAyKax, II0-
CKOJIbKY CHUXKAeTCs MOTPpeOHOCTh B paboTHHU-
KaxX C pacIUIbIBYATHIMU IIPEACTABJIEHUSMH O
3aj1auax, pelraeMbIX B MPeIMETHOH 00JIaCTH.
Tem camMbIM CTaHOBHUTCS BOCTPEOOBAHO IIPETO-
JlaBaHue (pyHIaMeHTaIbHBIX OCHOB MH(OpMa-
IIUOHHBIX TEXHOJIOTHH.

Hpyroii mpobysieMoli B COBpEMEHHBIX yC-
JIOBUSIX SABJISETCA TO, UTO MPAKTUYECKH HE OC-
Taercs cep AeATeTbHOCTH, KOTOPbIe He ObLIN
OBl CBA3AHBI C IIPEJICTaBIeHHEM U 00pabOTKOMH
vHbOpMAaIMH B TOM WM MHOM Buze. U Hemoc-
TATOYHO 00J1aaTh HABBIKAMH Pa0OTHI C TEM
WIA UWHBIM TPOTPAMMHBIM OOecCIieueHHueM.
OruenoBeka XXI Beka Bce yaie TpeOyercs
MOHUMAaHWe TMPUHIUIIOB PabOThI KOMIIBIOTED-
HOH TEXHUKHU, 3aKOHOMEPHOCTEH M OTpaHHUue-
HUH, Jekalmux B ee ocHOBe. EcI HECKOJIBKO
JIeT Ha3a/l B IOMAIITHUX YCIOBUAX OBLIO J1OCTa-
TOYHO YMEHHUA IOYMHHUTH YTIOT WIN 3a0UTh
rBO3/1b (I711 4yero Takke TpebyeTcs HMOHHUMa-
HUe IPUHIUIIOB U OCHOB B COOTBETCTBYIOIIEN
06J1acTH), TO y?K€e CerofHsA HACTaJI0 BpeMs, KO-
ra B OBITY HPHUXOAUTCA NPOTPAMMHUPOBATH
poboTa-mplylecoca  WJIM CUCTEMY «YMHBIN
nom». T.e. Bo3HHUKaeT HeOOXOAMMOCTH (op-
MUDPOBaHUA IOKOJIEHUS JIIoflell, He TOJIbKO
BJIaJIEIONINX OCHOBaMH KOMIIBIOTEDHOH TIpa-
MOTHOCTH, HO HMEIIINX HHOEe BOCIPHUATUE
nHGOpPMAIlUK, CIIOCOOHBIX 00pabaThiBaTh ee,
IIpeBparias B JaHHEIE.

IIpuMeuaTesibHO, UTO IMO/IOOHASA CUTYaIIHs
CKJIaJIbIBaeTCsl He TOJIbKO B Hallell CTpaHe.
B BesukoOputannu npuHAT HanpmoHaJIbHBIA
yuebubIii wian (National curriculum), B coot-
BETCTBUU C KOTOPBIM IIPOUCXOAUT PaJUKaIb-
HO€E U3MeHEHHE CUCTEeMBI 00yueHus uHbOpMa-
THKe U MHQOPMAIIMOHHBIM TeXHOJIOTHAM, Iie-
JIBIO KOTOPOTO SIBJISIETCS «0DecIeueHre Macco-
BOTO OBJaieHUA WHGOPMAIMIOHHOM KYJIBTY-
POM, /iyiss TOro 4TOOBI YMETh CAMOCTOSATEIHHO
BBIPQ)KATh U Pa3BUBATh CBOU HJIeHW Uepe3 UH-
opmanonHble U KOMMyHUKAIIUOHHBIE TeX-
HOJIOTMY Ha YPOBHE, COOTBETCTBYIOIIEM Oyay-
el mpodeccun U Kak aKTUBHBIM YYaCTHUKAM
g poBoro mupa» [12]. B ocHoBe 3TOTO yueb-
HOTO IUJIaHA JIEXKUT CTpeMJieHHe OOYIHTh MO-
JIOABIX JIIOZeNl KOMIIBIOTEDHOMY MBIIIEHHIO.
ItoT TepMUH IipensoxkeH XKanuert Bunr nia
ompesiesieHus1 0co0Oro THUIA MBIIUIEHUS, He-

00X0OMMOTO /ISl TIOCTPOEHUs 33/ad, pelae-
MbBIX KOMITBIOTEPOM [14]. JIto[iu, KOTOpBIE UM
00J1a71a10T, YOPOIIAIOT PEAIBHYIO CUTYAIHIO,
oTOpachiBasi JIUIHUE JETIV, HECYIECTBEH-
HbIE JIJISI PellleHHs HACYIHOH mpobseMbl (ab-
CTpaKIHs), pa30MBAIOT CJIOKHBIN IIPOIlecC Ha
0oJiee MeJIKME YacTh WM MOZAIpoOseMbl (fe-
KOMIIO3UIIHS), BBISIBJISTIOT €CTECTBEHHBIE U BBI-
YUCJIUTEJIbHBIE CXeMbl (MOJIEJIMPOBAHUE) U
MIPUMEHSIOT JIOTUKY JIJIs1 0000IIeH I, KOTOPbIE
OHU TECTHUPYIOT, BHEAPSAIOT W YJIYUIIAIOT IIO-
CpeJICTBOM 0OpAaTHOH CBSI3H.

®opMUPOBAHUI0 KPUTUYHOTO, HE3ABUCHU-
MOTO MBIIIJIEHUS, JKEJTAHUIO Y3HATh BCE, UTO
TOJIBKO MOXKHO, 00 YCTPOHCTBE KOMIBIOTEPA U
€ro MpOTPaMM, CTPEMJIEHUIO BBISCHATH KakK
paboTaioT 4y:K¥ie MpPOrpaMMbl M yUUTHCS IMH-
CaTh CBOU CIIOCOOCTBYET HCIOJIB30BAHUE CBO-
6omHOTO TporpamMMHOTO Obecmneuenusi (CIIO,
Open Source). CBOOOHBIE TPOTPAMMEBI HOOY-
*KmaoT  yuntbesa. CooOIIecTBO  CBOOOIHOTO
MpOTPaMMHOTO OOecCIlevYeHUuss He IMpPUeMJIeT
MBICJTH O «TE€XHUUYECKOM JTyXOBEHCTBE», KOTO-
pO€e MIepKUT MPOCTHIX JIIOJIEH B HEBENEHUU O
TOM, KaK paboTaeT TeXHUKa. YueOHbIe 3aBefie-
HUS, IPUMEHSAIONIHNE CBOOOAHBIE IPOTPAMMEI,
JTAal0T BO3MOKHOCThH YUYAIIMMCS Pa3BUBAThCA.
s Toro, YTOOBI CTaTh MPOTPAMMUCTOM HYK-
HO YHMTaTh U MOHUMATH HACTOSIIHE IIPOrPaM-
MBI, KOTOPBIMH JIIO/IU PEATHHO IMOJIb3YIOTCA.
IMucate xopoline, IOHATHBIE TPOTPAMMBI
MOXXHO HAY4HUTHCA, JIUIIb ITOMHOTY YUTasA U
COCTaBJIASA MPOTPaMMBL. JleylaTh 3TO MMO3BOJIA-
IOT TOJIKO CBOOOAHBIE TporpaMMmbl [13]. IIpo-
rpaMMHOe obecmeyeHre Ha ocHOBe Open
Source 1Mo3BoJIAET MOATOTOBUTH CIIENUAIINCTA,
KOTOPBIA He OTPaHIYEH B BEIOOPE KOHKPETHOU
peasu3aiuy, CHoco0eH IPOBECTH aHAIU3 U
BbIOpaTh Hambosiee HOAXOZANIUN IPOrpaMM-
HBI TPOAYKT JUIA PELIeHUs IOCTaBJIEHHOU
mepes; HUM 3a7adu. Kpome Toro, pasBurue
cerMeHTa CBOOOJIHOTO IPOTPaAMMHOTO obecrie-
yeHUs HeOOXOIUMO KaK /Ui yCTOHYUBOTO pas-
BUTHA PBIHKA HHGOPMAIMOHHO-KOMMYHHKA-
IIMOHHBIX TEXHOJIOTUH, TaK W JUJIA CO3/IaHUA
MIOJIHOIEHHOTO MH(OPMAIMOHHOTO OOIIECTBa,
B KOTOPOM BCE €ro 4iIeHbl MMEIOT BO3MOK-
HOCTh CBOOOJTHOTO JIOCTYIIA K IEPEJOBBIM TeX-
HoJsIoTusAM. Bee 3To roBOpUT 0 HEOOXOIUMOCTH
ucnosb3oBanuss CIIO B cucreme rocymapcer-
BEHHOTO 06pa3oBaHUs.

Bo MHOrHX cTpaHax B HacTOsIllee BpeMs
OCyIIeCTBJIseTCS nepexof; Ha cBobonHoe I10 u
OTKPBIThIE CTAH/IAPTHI JIOKYMEHTOB U JIaHHBIX.
Tak, B Wramum agmuHucrpauusa r. Typuna
pemnia 3ameHuTb Ha 8300 coux IIK ycra-
pesiyio OC Microsoft Windows oTkpbITOM
anmpTepHaruBoil — Ubuntu, uro 3a Gimkaiinive
IATH JieT COKOHOMUT € 6 MuH. B r. Yiaune
Apache OpenOffice y:ke cTrouT Ha Bcex 900 ro-
ponckux ITK. Ha LibreOffice mepeuutu aamu-
mucrpanus Ilepymxu (1200 IIK) u permo-
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HasbHBIM Munszpae (600 I1K). 63 koMmmboTe-
pa ¢ Debian GNU/Linux CTOAT B MECTHBIX
mKosax. B MuHuHCTepCTBE I0CTULIMNA ABCTPUU
Apache OpenOffice ¢ 2008 r. cran cranaap-
TOM, HBIHE OH YCTaHOBJIeH Ha 12 000 IIK.
BTom ke romy ¢paHiysckas KaHAapMepHs
nmepesesia 15 000 pabounx CTAHITUHA Ha Oomepa-
IIUOHHYIO cHcTeMy Ha 06aze Linux.

0600111a CKa3aHHOE BBIIIE, MOXKHO Ce-
JIaTh BBIBOZ, O HEOOX0AMMOCTU (POPMHUPOBAHUS
KOMITBIOTEPHOTO MBINILJIEHUsI, KaK YacTU HH-
opmarmonHOM KyJIBTYpHI U 6a3uca 1y pas-
BUTHS CUCTEMBl HH)KEHEPHOro o06pasoBaHUI.
JTOMy TIpOIeCcCy B 3HAUHUTEJIBHOU CTENeHU’
CIIOCOOCTBYET  KCIOJIB30BaHUE CBOOOTHOTO
MMPOTPAaMMHOTI'0 00ECTIEUEH U,

O6beauuuth unen CIIO u dopmupoBa-
HUS KOMIIBIOTEPHOTO MBIIIEHUS II03BOJISET
CO3/IaHMEe CKBO3HOU CHCTeMbl OOydYeHUs Ipo-
rPaMMUPOBAHHUIO. B 3HAYNUTETHLHON CTelneHu
3TOMY CITIOCOOCTBYET MAacCOBOE PacIpocTpaHe-
HHUe KOHCTPYHPYEMBIX M IPOrPAMMHUPYEMbBIX
po6oToB, Hampumep, Lego. Hcmosib3oBaHue
HAIJIATHBIX CPEACTB ITPOTPaMMHPOBAHUA IIO-
3BOJISIET 3aWHTEPECOBATH JIeTell JTaHHOHU Jies-
TeJILHOCTBIO y2Ke B Bo3pacre 5—7 jieT. Ho Tex-
HUYECKHEe U IIearOTMYecKue BO3MOXKHOCTH
TaKUX poOOTOB UCUEPIIHIBAIOTCA B TEUEHUH He-
CKOJIBKUX JIET UHTEHCUBHOTO OOyUeHUs U JJIs
COXpaHeHUs MHTepeca U MPOIOJIKEHNS Pa3Bu-
TUs TpebyeTcs mepexon Ha UHOH, 6oJiee CII0xK-
HBIA yPOBEHB.

Jlo HemaBHET0 BpPEMEHH 3Ty HHIIY IMPO-
rpaMMHUPYEMBIX YCTPOWUCTB 3aHUMAJIU 3JIEK-
TPOHHBIE KOHCTPYKTOpHI Arduino. Ilpu Bcex
JIOCTOMHCTBAX OHH TIPEJCTABJIAIOT COO0H MUK-
POKOHTPOJLJIEPHI, TTOJIKII0YaeMbIe K «BOJIBIIIO-
My» KOMIIbIOTepy. VX ciiabbIM MeCTOM, C TOY-
KU 3PEHHsA TEXHOJIOTHU OOYUYeHUs, ABJIAETCA
HeOoOXOAMMOCTb PabOThI C BHICOKOYPOBHEBBIM
s3bIkamMu mporpammupoBanus C/C++, T. e. OT-
CYTCTBYeT BO3MOKHOCTh UX NpHUMeHeHUus 0e3
3HAUUTEJIPHOTO OObeMa CIelUaTN3uPOBaH-
HBIX 3HAHUH.

B 2012 roxy corpyaaukamu KommbioTep-
HoIi s1aboparopuu KeMOPHUAKCKOTO YHUBEPCH-
tTeta db6eHoMm AnrtoHoM, /IpBumoM Bpa6sHoM,
Pobom MasmunazoMm, Ixxexom JIsHrom u Aa-
HOM MaiikpodToM OBLIO BBIIYIIIEHO YCTPOHCT-
Bo Ha ocHOBe ARM mporieccopa, pa3MepPOM C
OAHKOBCKYIO KapTy U IIeHOW, He MPEeBBIIIa0-
mieit 25 $. OHO mosyumnsio HazBaHue Raspberry
Pi. 9To OTHOLIEHHBIH KOMIBIOTED, YIIpaBJsie-
MBI Pa3JIMYHBIMU OIIEPAIIHOHHBIMH CHCTE-
MaMH Ha ocHoBe szapa Linux. HeBbicokas mie-
Ha, HU3KOE SHEPrOINOTpebJIEHUI0, MOJTHOIEH-
Had OC u HayiM4Me Ha IIaTe alnapaTHbIX IOop-
ToB BBOma-BeiBozia GPIO (General-purpose
input/output) MO3BOJIAIOT IPUMEHATH €0 JJIs
pellleHus ITMpoYalIero Kpyra 3a7ad, oJiHa U3
KOTOpPHIX — (DOPMHPOBAHHE KOMIILIOTEPHOTO
MBIIIIEH U,

Raspberry Pi mpencrasiisier co60ii BecbMa
5(pHEKTUBHBI HWHCTPYMEHT, HO3BOJIAIONIUN
OCYIIIECTBUTD IUIABHBIN IEPEXOZ, OT IIPOTPaM-
MHPYEMBIX POOOTOB K PEIIEHUI0 IPUKJIQTHBIX
3azau. JJocruraercs 3to Gyarozaps HOAAEpK-
Ke Pa3JIMYHBIX CPEJCTB U SI3BIKOB IIPOTPAMMU-
pOBaHUsA, B TOM YHCJIE MOZYJIBHON rpaduue-
ckoii cpempbl Scratch, ycmerrno ocBamBaemoi
IeTbMHA MJIQIIIETO W CPEIHEro IIKOJIHHOTO
Bo3pacra. Cpena SonicPi mosBosisseT u3ydaThb
MIPOTPaMMUPOBaHUE Yepe3 HANVCAHUE MYy3bI-
KaJIbHBIX (pparmentoB. [Ipu peanmsamuu 60-
Jiee CJIOXKHBIX IIPOEKTOB B CHCTEME MOXKET
ObITh wucmosib3oBaH Python, Java, C/C++ c
MHOKECTBOM CBOOOJHBIX OMOJIMOTEK, CO37aH-
HBIX CIIEIUAIBLHO 1 Pi.

GPIO mo3BosifieT MHOAKJIIOUATh K IUIATe
KOMIIBIOTEPA PA3JIMYHbIE YCTPOHCTBA, TaKUeE
KakK JaTuvku (TeMIeparyphl, AaBJeHUs, pac-
CTOSIHUS, ABMKEHUS, ToyIoKeHus1, GPS u mp.),
peyie U 3JIeKTpoABUTATENH. Bee moOmep:ku-
BaeMble CpeZlbl Pa3paboTKU MO3BOJIAIOT pabo-
TaTh C MOPTaMH BBOZa-BbIBOJIA, YTO B 3HAUHU-
TeJIbHOH CTENIeHU MEeHsIET Pe3yJIbTaThl IIpolec-
ca pa3paboTKU MPOTPaMM — IPOUCXOJIUT BBI-
X071 3a Mpefesbl 5KpaHa. [IporpaMmMupoBanue
PEaIbHBIX YCTPOUCTB, (DUBHMYECKUX CHCTEM U
00beKTOB JlaeT 60Jsiee HATJIATHOE IMpeZCTaBJIe-
HUE O Pe3yJIbTaTax 3TOH paboThl, HEXKEJTU CO3-
JlaHe BUPTYaJIbHBIX 00pa30B HA DKpaHe KOM-
mbI0Tepa. ATO CTUMYJIUPYET TOTIOJTHUTETbHBIH
HWHTepeC CO CTOPOHBI yUallerocsi u obecreun-
BaeT JIydlllee TOHUMAaHKE UM pe3yJjbTara.

ITorennnan Raspberry Pi He ncuepnbiBa-
eTcsi 00yueHHeM IIPOTPaMMUPOBAHUIO M KOH-
CTPYKTOPCKOU JIeATEIbHOCTU. Y HUBEPCAJIbHBIH
xapakrtep CIIO, a Takke BO3MOKHOCTB CO3/1a-
HHUA COOCTBEHHBIX VHUKAJIBHBIX CHUCTEM, IIO-
3BOJIAET IPUMEHATh 5TH KOMIIBIOTEPHI JJIA
(bopMupoBaHUA U PA3BUTUA MEKIIPEIMETHBIX
CBSI3eH B YHHUBEPCUTETE, BOBJIEUEHHUA B TEXHHIUE-
CKYIO JIeATeJIbHOCTh OOYUAIOIIUXCA W3 JIPYTHX
HaITpaBJIEHUH MIOATOTOBKH. DTO MOTYT OBITh:

e MaTeMaTH4YeCKHe BhIUUC/ICHUA;

e KOHTPOJIb 3a (PUUUECKUM 0OOpY/I0-
BaHUEM;

e OpraHu3aiys HCCIeNOBAHUM aTMO-
cepsr;

e MeTeOHaOJII0/IeH N,

e HCC/IEOBaHUs TEXHOJIOTUH Te0JIO-
Kalluu,;

e H3yueHHe KapTorpaduy;

e ¢duxcaiusg W3MeHEHHH [apaMeTpoB
OKPY2KaIOIlled CPebl;

e HaOIOneHUd 3a OMOJIOTUYECKUM O0b-
€KTaMHU.

B cucreme BhICIIEr0 OOpa3oBaHUA IpU
obyuenuu IT-IUCHUIUIMHAM STH KOMITbIOTEPHI
MOTYT OBITH IPUMEHEHBI JJ1A U3YIEHHUs:

e Linux u CIIO Ha ero ocHOBE;

e CHCTEMHOIO U CETEBOTO aMHHUCTPH-
pOBaHUS;
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e IIPOEKTHUPOBAHUSA U IIOCTPOEHUS KJIa-
CTEPHBIX CHCTEM.

B wactHOCTH, HcCcIeOBaHUWE IIepefadn
JaHHBIX Ha ocHOBe Raspberry Pi mosBosister
CTyIeHTaM He TOJIbKO U3yUHTh 0a30BbIE CeTe-
Bble KOH(UTYpalli{ U TEXHOJIOTMH, HO W Ha-
IVIAZHO YBH/IETh, KAK B3aMMOJEHCTBYIOT YCT-
policTBa Mexkay co0OH, 1aeT BO3MOXKHOCTD Ca-
MOCTOSITEJIBHO CO3/AaTh INPOTPaMMy JJis OT-
MPaBKM COOOIIEHM 110 CETH, [TOHATH, KaK KOH-
TPOJIUPYIOTCS amllapaTHbIE YCTPOHWCTBa uepes
ceThb. VcIiosib30BaHUE STOM TEXHOJIOTHH YKJIa-
JIBIBAE€TCA B CKBO3HOE IIOCTPOEHUE CHUCTEMBI
y4eOHBIX KyPCOB, IOCBSIIEHHBIX HH(pOpMAaI-
OHHBIM CETAM, ONHCcaHHOe Ham# B [9]. B Ha-
crosiiee Bpems B YpI'TIY cosmaercsa yabopa-
TOPHBIM KOMIUIEKC JI1 pabOThl B STHX Ha-
MpaBJIeHUsIX.

Henb3st He cOTJIaCUTHCA ¢ MHEHHEM pas-
pabotuukoB National curriculum, yTBep-
JKIAIONINX, UTO «KaueCTBEHHOE TEXHOJIOTHYe-
cKoe 00pa3oBaHUE CTUMYJIUPYET YUalUXCsA
[IPUMEHATHh KOMIIPIOTEPHOE MBIIIUIEHNE U pea-
JIN30BBIBATh CBOM TBOPYECKHUH IOTEHIHA,
YTOOBI MMOHATH U U3MEHUTH MUP. KOMITBIOTHHT
vMeeT IIyOOKHMe CBA3U C MaTeMaTHUKOMW, Hay-
KOH, TEXHOJIOTUSAMU U JU3aHHOM, UTO CII0CO0-
CTBYET IMOHMMAHHUIO CyTH MPUPOAHBIX U HCKYC-
CTBEHHBIX cucTeM. Ero siipoM sIBJIsIETCS HH-
dopmaruka, Ipu U3yUEeHUU KOTOPOH yuariue-
Cs1 OCBAaMBAIOT IPUHITUIIBI pabOThI ¢ HHPOpMa-
IMedl U BBIYUCIEHUAMH, MOJIyYaloT 3HAHUA O
pabore 1uGpPOBBIX CUCTEM U MOHUMAaHUE, KaK
5TU 3HAHUS UCIOJIb30BaTh B MPOTPAaMMHPOBa-
Hun. OCHOBBIBAsICh Ha 5TOM 3HAHWH M TOHH-
MaHUHU, ydJal[uecs TIOJIy4YaloT BO3MOXKHOCTD

NUTEPATYPA

HCII0JIb30BaTh WH(POPMAIUOHHbIE TEXHOJIOTUU
JUTSI CO3ZIaHUS IPOTPAMM U CHUCTeM» [12].

CeroiHsI CyIIECTBYET MHOXKECTBO 3JIEK-
TPOHHBIX YCTPOHCTB: IUIAHINETHI, TeaedOHBI,
HO MBI He MMeeM BO3MOJKHOCTH Y3HATh, KaK
OHU ycTpOeHHI. Pi o3BoJIsIeT yBUAETH, YTO Ha-
xonutesa BHyTpU. 1o muenuro Iluta Jlomaca,
OJTHOTO U3 Pa3pabOTUYMKOB aIIapaTHON YacTH
Raspberry Pi, ero MOHO IIpeZCTaBUTh B BH/IE
JIyKOBUIIBI. MOKHO HauyaTh CHApPY>KH U pabo-
TaTh C TEM, YTO HA TOBEPXHOCTH, 3aTEM YTJIy-
OUTHCSA HACTOJIBKO, HACKOJIBKO HAM 3TO WHTE-
PeCcHO, U B UTOTEe JOUTH /10 ABOUYIHBIX OCHOB.
ATO JIOTUYECKU BBITEKAET M3 MPUHIUIA pac-
IIUpEHUsT CTPYKTYphl. HauwmHast ¢ mpocroro,
MBI HaJICTpanuBaeM Bce ocTasbHoe. CBoeo6pas-
HBIM 3KBHBaJleHTOM Tmporpammbl  «Hello,
World!» cranoButcs 3aropeBIascs JIaMIIOUKa,
K KOTOPOH ITOTOM MOKHO JT06ABUTH BBIKJIIOUA-
TeJIb, a TIOTOM 3aCTaBUTh €€ CBETUTH, KaK MasK
[4]. TIpoucxomuT HaaCTpaWiBaHWE, OIMHPAIO-
Ieecss Ha HadaJbHOe 3HaHWe. Pi maer BO3-
MOXKHOCTb HAUMHATPH C MPOCTBHIX Belllei, a 3a-
TEM VYHUTHCS UX COBMEIATh, T. €. 3aHUMAaThCS
WH)XEHEPHOU JIeSITEIBHOCTBI0 B IIPOILIECCE
(opMuUpOBaHUA KOMIBIOTEPHOTO MBIIILIEHUS.

YHUBepCcaJIbHOCTh  3TOTO  HEOOJIBIIIOTO
KOMIIBIOTEPA, CBOOOHOE MporpaMMHOe obec-
MeyeHue, Jiexkaliee B OCHOBE ero GyHKIIMOHHU-
pOBaHUsA, TO3BOJIAIOT CO3/1aBaTh CHCTEMBI HE
TOJIBKO YJ4eOHOTO Ha3HAuYeHUA, HO U IOJIHO-
IIEHHbIE ¥ MOJHOQYHKIIMOHAIBHBIE YCTPOUCT-
Ba M MPOAYKTHL. A HaBBIKY IMPHUBENEHUS UX K
TOBAPHOMY BUZY ZIafyT BO3MOXKHOCTh KOHKY-
pUpoOBaTh UM Ha COBpPeMeHHOM Poccuiickom
PbIHKe, peann3ys aKTyaJIbHYI0 KOHIIEMIIUIO
MMIIOPTO3aMeIlleH .
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