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CeobogHble nuueH3un: bpems NpoLIoro nan
WHCTPYMEHT Oyayuiero

AHHOTaUUA
VI3mMeHeHWe OCHOBHbIX NPUHLMMNOB AMCTpubyumnn nporpaMmmHoro obec-
neyYeHnsi, MaCCOBOE MCNONb30BaHMe ODNaYHbIX BbIYUCAEHWUI, pacnpoCcTpa-
HeHMe NPOrpamm, CO3AaHHbIX C UCMOIb30BAHUEM WCKYCCTBEHHOFO UHTEN-
nekTa TpebyeT NepeocMbICNEHUst NCNONb30BaHNS CBOBOAHBIX NMUEH3MUI 1
NOHUMaHNA X MeCTa B COBPEMEHHOM MuUpe VIHCbOpMaLU/IOHHbIX TEXHONO-
ruii n nepcnektus gansHeiiwero passutua ClO.

Karouesvie crosa: c60boduvie auyensuu, wonuaehm, AUYUEH3UPOBAHUE
NPOZPAMMHO20 0becnewenus

OcHOBHBIE TIPUHITATIBI JIUIEH3UPOBAHUS TPOrPAMMHOTO 00ECIeueHus,
KOTOPBIM CJIEAYIOT W CBOOOHBIE JINIEH3NHU, 3aKJIAIBIBAJIACH OKOJIO TIOJTY-
Beka Hazal. Vamenenue rexunosoruii pucrpubymu [10, HecomuenHo, cka-
3BIBAETCS HA DA30BBIX MOAXOIAX K JUIEH3UPOBAHUIO, MEHSIET TTPUBBIYHBIE
MPEICTABJIEHNS O POJIM ¥ MECTE JIUIEH3UH B Mupe nH(OPMAIIMOHHBIX TEX-
mostoruii. Ilpu sTux m3meHeHUsX CBOOOMHDBIE JIMIIEH3UU CTAHOBATCS OCO-
OEHHO ysI3BUMBIMH, TAK KAK OHU IO CBOEH MPUPOIE OXBATHIBAIOT OTPOM-
HBII, 3apaHee He ONpeIeeHHbI KPYT Pa3pabOTINKOB U MTOJIb30BATENe.

OHAaKO TPAKTHUKA, MTOKA3BIBAET, ITO 0DOPOTHOI CTOPOHOI ITOM ysi3BU-
MOCTH SIBJISIETCSI CHOCOOHOCTH OTIEPATHUBHO PEarnpoBaTh HA IPOUCXOJIAIIIE
u3MeHeHus u (pOpMUPOBATH JIUIEH3UOHHY IO OJUTHKY, COOTBETCTBYIOIILY IO
TEeKyIUM 33/1a9aM. IPKUM NprMepoM TaKO# PeaKInu SIBJISeTC CO3TaHIe
U BHEJPEHWE B MPAKTHKY CTaHAapTHON obrnectBennoi Jmnensun GNU
Affero (GNU AGPL). Usyuenne ucnoman3osanns GNU AGPL, kak perre-
Hust TpobsIembl suner3upoBanus 110 mist 001aYHBIX BRIYUCIEHUH TTO3BO-
JISI€T BBISBUTH MEXAHU3MBbI aANTAIMN CBODOIHBIX JIMIIEH3NH DU CEPbE3-
HBbIX u3MeHeHusx auctpudyuu ceobomuoro I10. Ceromus kpaiine akTy-
aJIbHBIM $IBJISI€TCH PEIeHue IEeJI0r0 KJIyOKa JIUIEH3NOHHBIX IIPOTUBOPE-
LII/IfI, BO3HUKAOIIUX IIPU CO3laHUU, BHEJIPEHUN U HUCIIOJIB30BAHUU CUCTEM
MCKYCCTBEHHOTO MHTEJLIEKTA, B TOM YHCJIe BOITPOCHI aBTOPCKOTO MPaBa Ha
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JIaHHBIE, UCTO/Ib3yeMbie pu pa3paborke NN, a Takike mpaBa HA PE3YiIb-
TaTHI JIeATEJILHOCTH MOM00HBIX cucTeM. Ilocaenune nsa roga OSI neitaer-
Cs TEPMUHOJIOTHYECKH ONPEIE/INTD, 9TO, COOCTBEHHO IIPEICTABIISET COOOi
cucrema UN ¢ «OTKPBITBIM HCXOTHBIM KOJIOM», OJHAKO 0 HACTOSIIErO
BPEMEHU PE3YJIbTAThl HOCAT BECbMa yCJIOBHbBIN XapakTep.

Konnenmus OTKpHITOTO MCXOIHOTO KOJIa ObLIa pa3paboTana IJis TOTO,
9TOOBI PA3pabOTINKU MOTJIN UCIOIb30BATh, U3y YaTh, MOAUMUIIMPOBATH U
JIeJIATHCS TPOrpaMMHBIM Obecreuernem 0e3 orpannyaennii. Ho I pabora-
eT MPUHIHITHAIBHO MO-APYTOMY, W KJIIOUYEeBbIe KOHIEIIUH He MOTYT ObIThH
YETKO MMEPEHEeCeHbl U3 00JIACTH CO3AaHUS TPOrPAMMHOIO OOECHeYeHus B
obsactb co3ganus UW. Ceromtsi, B IPUHIKIIE IOHATHO, KAKUE KOMIIOHEH-
oI cucteM VIV mO/KHBI OBITH OTKPBITHI I U3YUYEHUsT U MOIU(DUKAIINIA,
4100b! Best cuctema VU Obuta mpu3HAHA OTKPBITON, OHAKO HET sICHOCTH,
C TIOMOIIHI0 KAKUX MEXaHU3MOB BO3MOYKHA PeaT3alys STUX TPeOOBAHUH.

Bonbimas pabora m HampsizKeHHasT JUCKYCCHS B COODIIECTBE IO BO-
POCY CBOOOHBIX JIMIEH3UH B 00JIACTH UCKYCCTBEHHOIO MHTEJIEKTA, 3HA~
YUTENBHBIN WHTEPEC K JAHHONW TPOo0JeMe TOKA3BIBAET, YTO CErOIHSI CBO-
OOIHOE JIUIEH3NPOBAHUE OCTAETCS OJHWM W3 BAYKHBIX (DAKTOPOB CO3.1a-
HUs TPOrPAMMHOrO O0ECIIeYEHN U UMEET 3HAYUTEIBHBIN MTOTEHITUAJT IS
JAJIbHENIEro pa3BuTU.

leopruin Kypsiuni
Mockea, BMK MI'Y

Mpoekt: UNWX http://uneex.org

Kpusuc «cpegHeBekoBoi» mMoaenu obpasoBaTesnibHOM
NJoWaAKM B YyCA0BUAX NH(OPMALNOHHOM CBA3HOCTU

. AnHOTaUMA
Bo Bpemsi npowegweii naHgeMum CTanm O4YeBUAHbLI AOCTOWHCTBA U

HEAOCTAaTKN YUCTO ANCTAHLNOHHBIX MeToauk npenogasanus. QgHako cpega-
CTBa NOAAEPXKKN AMCTAHLMOHHOrO obpa30oBaTebHOrO NpoLuecca pasBuinch
HACTOJIbKO, 4TO Tenepb HET BO3MO>XXHOCTN NOJIHOLLEHHO BepHyTbCﬂ K Tpap,m—
LUOHHOMY ayAUTOPHOMY CROCODY: ecnin nekuuu TpaHCAupyroTcs obuweno-
CTYMHbLIM CEPBUCOM, O4HO Ha HUX MPUCYTCTBYIOT TONBKO ONepaTop, JIEKTOP
u 4neHbl dan-knyba nektopa. Hem Takoe NoAOXKeHWE AN rpo3nUT YCTOSIB-
WelicA NPaKTMKe YHUBEPCUTETCKUX 3aHATU 1 4To fenathb ganswe? OTeeT
Ha MepBblfi BONPOC Mbl 3HAaeM MO COBCTBEHHOMY OMbITY, a BOT BTOPOW —
npeanaraetcs k 0bcyxaeHuto Ha KoHdepeHLmn.
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Karwuesvie caosa: ducmanyuonnoe o00yueHue, OHAGTH-00yuwenue, ayou-
MOPHYLE 3AHAUA, NPAKTNUYECKUE 3AGHATNUA

«CpenHeBekoBasi» MOJEJIb YHUBEPCUTETCKOr0 00pa3oBanus (TouHee —
06pa30BaTeJIbHOM LIIOLIA/KY) OCJIEJIHIE HECKOJIILKO COTEH JIeT YCTPOeHA
TaK:

e CrymeHThl 1 JIEKTOp HAOWBAIOTCS B OJHO BPEMs B AYNIHYIO ayIUTO-
pHIo.

L] HeKTOp YTO-TO TMAIIET U PUCYET Ha JOCKE.

L4 CTy,ZLeHTI)I IIbITAIOTCA B ME€PYy IMOHHMaHUA 3aKOHCIIEKTHPDOBATHb CKa-
3aHHOE JIEKTOPOM.

e Korga 9r0o-TO HENOHSITHO — WJIM €CJIA JIEKTOP CaM CIIPOBOIIMPOBAJ
AyJUTOPHUIO — 33/1aI0T BOIIPOCHI U I10J1yYalO0T OTBET.

e Ecim cTymeHT mpomycTia IEKIHI0, OH OOpaImaeTcs K yIeOHUKY WiIn
CIIPABOYHUKY.

e IIpakTHYecKyo COCTABIAIONIYIO UK MPOPAOOTKY KOHKPETHBIX Ma-
TepUaJsioB JIeJaloT IPUMEPHO B TeX Ke yCJIOBUAX Ha CeMUHapax.

Henb3s ckasarhb, 9TO 3a 3TH CTOJETHUsI CATYAIldsl W3MEHUIACh K JIyd-
memy. IlogBunuch cymecrBeHHO 6osiee yaoOHBIE CPEICTBA IMPE3EHTAIUH,
HO WX YaCTO UCMOJB3YIOT HE TIO HA3HAYEHUIO, 3AMEHSIS NOpPoHcIeHUue 3HaA-
Hul KapTUHKON C TOTOBBIM perenToM. BmecTo omgHOi noporyiieit KHurn
Ha BCEX €CTh IeJIbIIl MHTEPHET, HO €CJIN MPEOIaBATE/Ib 3apaHee He MO0~
TOBHJI CCBLIOK HA MaTEPHAJIbl, C KOTOPBIMH OH CaM COIJIACEH, BO3MOXKHO
nedononumanue. Hakoren, CoBpeMeHHbII CTYIEHT He BCeraa J0UT U yMe-
€T MHUCATH, IPEANOINTAsI TPOCMATPUBATD 3AIKUCH JEKIIUKA Ha, IOy TOPHO
CKOPOCTH.

[ToMuMO 9TOT0, yCTOSITIACH TPAIUIUS TUCTAHIIMOHHOTO 00y YeHUT — ITO
Te JKe CaMble JIEKIINH, HO B 3aIIUCH, IIJIIOC TOATOTOBKA JOBOJIHHO DOJIBIIIO-
ro 0o6béMa, MIAaH-KOHCIIEKTOB, ILIIOC OOJIbINAs CTEIeHb aBTOMATH3AINN B
oruérnocru (Haupumep, aromaruveckast uposepka J1/3), a Bech nunrep-
AKTUB BBIHOCUTCS B JIMCTAHIIMOHHBINA CEMUHAD, CBOISIIUIICST K OTBETaM Ha,
BOITPOCHI.

15 cBOMX JUCTAHIIMOHHBIX CEMUHAPOB MO Python s «u300pémy 1. H.
«JI0CKY»: TIOJIOBUHY 9KPaHa HA KOMIBIOTEPE CTYIEHTA 3aHUMAEeT OKHO y/1a-
JIBHHOIO PabOY€ero CToJIa, Ha KOTOPOM [H00YEPELHO HIPEIOJABATE b JEMOH-
CTpHUpYeT TIPUMEpPHI 75 pa3bopa, a CTYIeHTh — peleHus 3aaanmii [1].
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Hacrynusinas Bejen 3a 3TUM TaHAeMus OOHAXKMIIA U 3aCTABUIIA, JI0-
paboraTh cimabble MecTa B Takoil cxeme. JIeKIum mepeMecTHInCh B OT-
menbHBIH KaHaa YouTube, B 4are KOTOPOrO KOTOPOM CGOPMHPOBAIOCH
JIOBOJIBHO CBOeoOpa3Hoe HebOombInoe coobimectBo. i obparHOil cBA3M
BHE JIEKIUi 1O JII0ObIM BOIPOCAM HKCIIOJIH30Basach rpynna B Telegram,
a CEMWHAPHI C TEM YKe TPUHIUIIOM «IOCKW» Tepeexanu B Zoom — He 6e3
mpobJieM, pa3yMeeTcs.

Korna nmanjemust comia, 0Ka3auaoch, YTO OOABWAA “4ACTNL UHCTIPY-
MEHMOB8, PA3PADOTAHHBIX I JIUCTAHTA, MPOIOIKAET 3(PPEKTUBHO pa-
6orarb. CTpuM Tenepb BeAETCS OPsiMO U3 JIEKIIMOHHOM ayuTopuu, 6osee
TOrO, 3aICh 3pupa 00pabaTHIBACTCHA U TAKKE BBIKJIAIBIBACTCA B KAHA B
«IIUBUJIN30BAHHOM » BUIE. AYIUTOPHBIN MPAKTUKYM, OPUEHMUPOSAHH DL
HA NOAHYI0 docmynHocb Aekyul (kuBbéM usu online), npoBoauTCa BCE
C TOil ke «I0CKOi» (06 3TOM ObLI OTJEJIbHBIN JI0KJIa/ HA KOH(EpeHIun
12]).

B pesymbrare 60sbI1as 9aCTh CTYI€HTOB BBIOUPAET «IUCTAHITHOHHDIH»
dopmar Jeknmii: ayIuTOpHO, OCOOEHHO K KOHIIY CEMeCTpa, MPUCYTCTBY-
et ne 6onee 10%—-15% szanucapmmxcs. IIpw 9TOM, 9TO SK3aMEHAIMOHHBIE
3aJIaHUsI OHU CIAIOT BIIOJIHE YCIENIHO, U B OTYETAX HEIJIOXO BUIHBI CJe-
JIbl UIMEHHO JIEKITMOHHON (hopMbl mojaqu 3uanuil. Hemb3s uckiodars u
TO, 9TO KAYECTBO JIEKIMH yXY/IIIUIOChH, U JIO/IU IPOrOJIOCOBAIIN HOTAMEI —
XOTsI B JIMII0 OHW TOBOPAT OOpaTHOE: 3amuceil + MaTepuajioB Ha caiite
JIOCTATOYHO.

VBeIn4nBaeTcs paspblB MeXKJy TeMH, KTO 3(P(EKTUBHO BOCIIOIb30-
BaJICd JUCTAHTOM, M TE€MH, KTO IOIIAJICS M3BEYHOMY COOIA3HY <«JICKIAS
€CTb B 3aIlMCH, 3aBTPa MOCMOTPIO. .. B CIEAYIOIIHME BBIXOIHBIE IIOCMOTPIO
JIGKIINH. .. B KOHIIE CEMECTPa MOCMOTPIO 6ce JIEKIUny». Bompoc B ToM, Ha-
CKOJIBKO BOOOIIE HY>KHO OOPOTHCSA 33 BHUMAHWE W MOTHBAIMIO BOT ITUX
MOCJIJHUX — JIEHUBBIX, HO BIIOJIHE THUIMUYHBIX CTYIEHTOB?

I'maBHas nmpobiema: o9eHb He XBATaeT OOPATHON CBA3U C Ay TUTOPUEH.
D10 HE TOJBKO MOTUBHUPYIOMIU (DAKTOD st JTIEKTOPA, HO U (P DEKTUBHDII
WHCTPYMEHT BBISIBJIEHUS «y3KUX MECT» B U3JIOKEHUHU. He OBIBaeT «TIIyImbrx
BOTIPOCOB» — OBIBAET MATEPUAJI, HE JOTATUBAIOIININ 10 «yMHOTO OTBETa» !
Ilocnenyromee ornoxkentoe obienne B Telegram-rpyrire, yBoI, He permaer
mpobJIeEMY C80E8PEMEHHOCTNL.

Bo3moxkHO, nMeeT cMbICT OGHOBJISTH JIEKITMOHHBIE BUICOMATEPUAIIBI
pa3 B HECKOJIbBKO JIET, a ?KHBbI€ 3aHATUA YCTPOUTH COBCEM I1O-APYyromy.
YcnoBHO TOBOPS, Pa30UTh WX HA TPU YaCTH: JOMOJHEHWs / WCITPABIEHHS
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K JIGKIIUSIM, TIPAKTUKA a-la ceMuHap u coOOCTBEHHO OOparTHas CBs3h? A Kak
C/IesIaTh €€ MaCcCOBOM, KaK MPEO/I0JIETh «OTJIOKEHHYIO aKTYaJIbHOCTh> 7

Tak 9TO CpeIHEBEKOBOH TPAAUIINN MBI TIOKA TPHUIEPKUBAEMCS, HO Oy-
JIyIiee yyKe HACTYIHJIO, U OHO TYMAaHHO.

JlutepaTtypa

[1] Kypawui I. ducramnmonnoe ounline-nmpemnojgaBanne  KOMIIBIOTEPHO-
opueHTHpOBaHHBIX Jucnuume // Yersipraanaras kouHdepenmms «Cso-
0o1HOE TIpOrpaMMHOE ObecrievueHne B BoICIel mKoje». COOPHUK JOKJIAIOB.
Mocksa, MAKC IIpecc, 2019, c. 14

[2] Banrawos B., Kypawut I. Kax Mbl mobbiBasiu oroub. Opranusanust ayu-
TopHOrO mpakTuKkyma 1o Kypcy «fII Python» ma ocramkax mmcranmmomn-
moro obyuenusn // Bocemmanumaraas xondepennua «Cobomnoe nporpamm-
HOe obecreueHne B Bbicuied nrkosies. CoopHuk moksaanos. Mockea, MAKC
IIpecc, 2023, c. 60-62

Hukonaii Henelisoga
MNepecnasnb-3anecckunii, NMC PAH

Eweé pa3 o npobneme cnucbiBaHus
n ponu CIMNO B 3aTom Bonpoce

Karouesnie ca06a: £auecmeo 06pa3osanii, npobiEMa CRUCHLBAHUSA, 20CIK-
3aMEHDL

[IpoGaema cruCbIBaHHS CTAIA B MOCJAETHUAE TOAbI KATACTPOMUICCKOM
JJIST POCCUIICKOTO TEXHUYIECKOTO BBICIIEro OOpa3oBanus. [lpwawH 31ech
HECKOJIBKO.

e Ilo Tpagunuu OTJIUYHOTO COBETCKOI'O TEXHUYECKOTO OOpPa30BaHUS
CJIOJKHBIE 3aa9W W KyPCOBBIE BBIIAIOTCH OOJIbINEH JacThio HA Oa-
3¢ anpoOMPOBAHHBIX TEXHUYIECKUX DEIIEHUH U, COOTBETCTBEHHO, HE
MEHSIOTCS JIeCATUIETHAMHA. A B ycla0BHAX poccuiickoro nadopMa-
[IMOHHOT'O ODINECTBA JTOCTATOYHO BA I'O/a HE MEHATh KypC, H yIKe
BCe MNAPrajKyd U perennsi OyayT B CTyJeHYecKnX 6a3ax TaHHBIX.
I/I OCTaHETCA JINIITHb CKOIMUPOBATL.
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e JlocTaTouHO TPOXJIAAHOE OTHOIIEHWE OOJBINMUHCTBA IPENoaaBaTe-
Jieif K CBOMM OOSI3aHHOCTSIM O3HAYAET, YTO OHU CTPEMSITCS MUHU-
MU3UPOBATH YCUJIMS HA MPOBEPKY pabor. U B mTore TOT, KTO TymO
CITHCAJT, BBIIAET TPABUIBHBIN OTBET, & TOT, KTO PEIaj caM, C IMepo-
XOBATOCTSMU U JIazKe OIMIUOKAMMU, C OTBETOM B JApPyroi ¢dpopme, b0
C XOJIOM DEITIeHNS U MOy IUBITUMCS JITOPUTMOM HECTAHIAPTHBIM U
TPEOYIOIUM YCUJIUS JJIst TOHUMAHUS. A 3a4eM TPaTUTh CUJIBI, €CJIH
MOXKHO TPOCTO cpaBHUTH oTBeT! HO maxe coOCTBEHHOE perreHue C
omubKaMHi B CTO pa3 MEHHee CKATAHHOTO «IIPABUILHOTO». A yXK 1Ipo
OPUTMHATILHOE W TOBOPUTH Hedero. Il B UTore HArJIble CIUCHIBATEIH
MOI'YT IIOJIyYUTh OLEHKY JAKe BBIIIE, 9YeM T€, KTO JIEJIAeT CaM.

e Tlomoraer 3ToMy cuCTEMa KOHTPOJISI MPOMEXKYTOUHBIX <«PE3YIbTa-
TOB» W IPOIlECca, a He WTONOBOIO BhIXOnA. B dacTHOCTH, MpeMupo-
BaHMeE IpernojaBaTeseil 3a cpeannit DaJL.

e ['ocokzamenbl u «baKaJIaBPCKUE JUCCEPTAIUU» CTAJIH B PsiJie CIIy4a-
€B MMPOCTOi (POPMATHHOCTHIO.

NT-cnenuanbHOCTH Jazke B BEAYIIUX By3axX TJIyOOKO MOPAXKEHBI ITOH
60ﬂe3HbIO. HOHI)ITKI/I JIeYeHUdA y2KEeCTOYCHNEM KOHTPOJIA CIUChIBAHUS ITPU-
BOOAT JIUIIIb K HepeFI/I6aM TUIla JOCMOTPOB C METAJJIOUCKATEIAMU HJIA
LIPOBEPKU IIPOIPAMM C IOMOIIBI0 « AHTHILIarnaray. IIpeaiaraemas cucre-
Ma KOHTPOJIA KB&HI/ICbI/IKaHI/II/I BBIMTYCKHUKOB OCHOBaHa Ha ThICAYEJIETHEM
ombiTe Kutast, Kk koropomy oH BO3Bparmaercs ceiuac, u uva CIIO. Ho eé
HpeﬂHOCbIHKOﬁ ABJIAIOTCA HEKOTOPbIC a IMUHUCTPATUBHBIC PEIICHUA.

e Ilpexparurb KOHTPOIUPOBATH y4eOHDIHA IPOLECC B By3aX U BMECTO
9TOrO BBECTH TOCTPHEMKY BBITYCKHUKOB, BKJIIOYAIOIIYIO TOCYIAP-
CTBEHHBIE WCIbITaHWUs (HE MPOCTO TOCIK3AMEHHI).

o Jlna UT-cuemuanbHOCTEH CPOK TOCUCIIBITAHAN JJOCTATOYEH OT 3 110 7
nueit. OHU JO/IKHBI BKIIOYATH HECKOJIBKO 331849 PA3HON TPYIHOCTH
HA TEMbI, KOTOPbIE TAHHBLIN BY3 yKa3aj KaK CHJIbHEHINNe B CBOWX
KypCax, ¥ COCTABJIEHWE U OTJIAJKY MPOrPAMMBI, IPA ITOM 33/ TaHUS
JIOJKHBI ObITH 10 KpaiiHell Mepe TpH: JABa Ha TeMbl, cueruduye-
cKue JJisd JaHHOro (paky/abTera, U OJHO Ha TE€Mbl, YKA3aHHbIE KM
KaK KadeCTBEHHO OCBOeHHBbIE. O0sS3aTeIbHBIM YCIOBUEM SIBJISIETCS
ncrnonab3oBanne jauirb CITO.

e Teopernyeckue Ompochl HA CUIbHBIE U KAYECTBEHHO OCBOEHHBIE Te-
Mmbl. JlocTaTro9HO TOXKE TPEX, HO OTBETHI B CBOOOTHOM CTHJIE TPEOy-
I0TCST HA BCE.



[HeBHoe 3acepatne (14.30-18.35) 15

e Coumnenue B CBOOOTHOM CTHJIE, KAK BBITTYCKHUK MPEICTABISIET cebe
JTATbHERTTYI0 TPO]eCCHOHATBHYIO JeATeIbHOCTD.

[TockonbKy BaskHEE MIJIsi CTPAHBI UMETh DOJIBINE CUIBHBIX CITEIIAAJIV-
CTOB, HEJOMYCTUMA €INHAS MPOTPAMMA TOCHUCIIBITAHUI /I BCEX BY30B.
Tockomuccnst TOMKHA COCTABIATH €€ HA Oa3e caMOOTYETa By3a C yKa3a-
HHEM CBOWUX CHUJIBHBIX, CDEJIHUX U CJIa0bIX CTOPOH M ero y4eDHI mporpam-
Mbl. I1eaibHO cOCTaBIeHNE OKOHYATEJBHON MPOrpaMMbl B MMOMEIEHUH,
U30JUPOBAHHOM OT BHEIIHEIO MHPA, 33 MOCJEJHIE CYTKHU [ePe HA9aI0M
UCTIBITAHWH U PA37ada €€ BBIMYCKHUKAM B MOMEHT WX HAYAJIA.

Ha ocHOBe KuTaiiCKOTO OMBITA TOCIK3AMEHOB HA, CTENEHW HICAJIHHON
ObLIa OBl OPTaHU3AINs UCIBITAHUN CIEIYIONIAM ODPA30M.

e llmeTh B BeAymIUX TOPOJAX JIBOPIHI 3HAHWI, COCTOAIIWE W3 OJI-
HOMECTHBIX KeJIWii, SKDAHWPOBAHHBIX OT BHeEMIHEH wHdOpMAaIuu, C
yaobcrBaMu (BKJIOYas KyIIeTKy ¢ GesibéM Jjisi OTIbIXA).

e Bxon B KOpuaop Kejwil depe3 pas3eBaIKH, BKOTOPHIX BBITYCKHUKI
IOJIHOCTBIO IEePeOJeBAlOTCA B KAa3€HHYIO OJIeXKy U OCTABJIAIOT BCe
JIMYHBIE BeIIlN.

e Bcé Bpems TOCHCTIBITAHNS BRITYCKHUK UCTIOJIB3YET 110 CBOEMY YCMOT-
pernnio. EMy mpenocTaBiisieTcss TpEXpPA30BOe KAUECTBEHHOE MMHTAHWE
U 3JIEKTPOYaWHUK C 3aBapPKOH M 3aKyCKaMHU Jijisd HCIOJIb30BAaHUA B
J11000e BpeMsi. DTO 3a0HO MMO3BOJIUT YMEHBIIUTH CTPECC, BbI3BAH-
HBII PelIeHueM CJIOKHBIX IIPOOJIEM B C2KATOE BPEMs U B TOJIIIE.

e B kesibe mpegocTaBIsieTCsi KOMIBIOTED € 3AIUIIEHHBIMEA OT U3MEHe-
HUil TporpaMmaMu u 0azamMu JaHHBIX (IIPOBEPSTH TOJBLKO IIaMATh
4ejoBeKa B Haule Bpems abcypauo), sBce na 6aze CIIO. Hosxub
uMerbes penakTop (mampumep, TeX) myis HOArOTOBKYM OTBETA U B
HEODXOIUMOM KOJIMYECTBE MTPOrPAMMBI CUMBOJILHBIX BBIUUCICHUN U
ManuHHON rpadguku. BecbMa KeaTesibHO UMETh TAKKE MPOBEPEeH-
Hble Y9eOHUKH W CIPaBOIHUKH. U, KOHETHO, HEOOXOAUMBI OyMara u
[IUCHbMEHHbBIE TPUHA/JIEXKHOCTH.

¢ Korma sk3aMeHyOmuicsa moaaa CUCHA O 3aBePIeHnn paboThl, eMy
KOMUPYIOT ¥ 3aBEPAIOT 3JIEKTPOHHON MOANMUCHIO COMEePKUMOEe U3Me-
HAEMOI MaMATH KOMIIBIOTEPA U IO €ro KeJaHuI0 (POTO ero Marepu-
ayioB Ha Oywmare.

W xak 3aBepuiamomuii ITPUX, TAKUE PEJIOKEHIS MOT'YT [IOHPABUTH-
Csl 9MHOBHUKAM, HO JIJIS WX TPOBEJEHUSI B JKU3Hb HEOOXOIUMO C HYJIst
MEePECTPOUTH Opranm3anuio MuHoOpHAYKH.
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Nean TymaHos
Cankr-Metepbypr, FBY AMO «CankT-MeTepbyprckuii LEHTP OLEHKM Ka4eCcTBa
obpasoBaHust u nHdopmaymnorHbix TexHonoruniiy (CNELLOKOuNT)

Bueapenune CMNO B uHdpacTpykTypy obpa3soBaTesibHO’
opraHmsaumu: npodnembl n pewieHus

AHHOTaUMA
CeobogHoe (1, BO MHOrOM, OTeHeCTBEHHOE) nporpammHoe obecneqe-
Hue B WKonax (06nacTb B3aUMOAEACTBUS) y>Ke HE PEAKOCTb, XOTS OXKMAa-
HUsi Bonblue, 4em peanbHasi CTeneHb nmnopTosamewteHus. Mpo cneuuduky
BHEAPEHUA B CNCTEME 06Lu,ero 06pa303aHV|5| N XO04€TCA NOroBOPUTbL, OCHO-
BbIBasiCb Ha onbiTe paboTbl B gaHHOM Hanpaenenun B CankT-lNetepbypre.

Karuesvie cr06a: AUHYKC, Kadpol, GOMUHUCTIDUPOSAHUE

OnoiT BHegpenus CMO B8 Cankr-lNeTtepbypre

[Mpukazos u cpokos no ummnopro3amerienuio B Cankr-Ilerepy6Gpre mer
u ue Oputo. CreruduKka peruoHa 3akKII04Yaercs, Ha MO B3rJisj, B Ha-
Jnaun (PUHAHCOBBIX BO3MOXKHOCTEH, YTO MO3BOJISAJIO B IPOILIbIE OB
npuobperarsh guren3un Ha MS Windows u Office, ¢ omgmoit cTopons, a ¢
JIPYToit — 3aMEeTHOE KOJUYECTBO JOCTATOYHO KBAJU(DUIMPOBAHHBIX CIIE-
[MHAJTUCTOB, KOTOPBIE HE TOIHKO 3(PGEKTUBHO UCHIOTB30BATH UMEIOIIEecs
pemenus (MS Active Directory, B nepsyio odepenn), HO u npoboBaiu u
BHEJIPsiJId CBOOOJHBIE M OTEYECTBEHHBIE PEIICHMS.

B pamvkax opranmsaiuu 0OMEHA OIBITOM W TIOMYJISIPU3AIMNA CBOOOI-
HbIX U oredecTBenHbix pemenuii B Caukr-IlerepGypre ¢ 2008 r. (B 2023
r. cocrosiach XIV) npoBounurcs exkeronnas koudepenuus «IIpobaembr u
[EPCIEKTUBBI BHEJIPEHMS] OTEYECTBEHHBIX M CBOOOJIHDBIX IPOrPAMMHBIX U
TEeXHUYIECKUX perennii B oopasoBannns. OCEHbIO TaKasi BCTPEUA.

B 2010 r. B Cankr-Ilerepbypre cumamu kommaauu «Buszapacodrs 6bL1
zamyinen [lkonbubiii npoekT LinuxWizard, B pamMmkax KOTOpPOro crenua-
JINCTAMU KOMITAHWU 33 CHUMBOJIHYECKYIO CYMMY B IIKOJIAX PEATH30BbIBA-
JIOCh BHEJIPEHUE COOCTBEHHOIO JUCTPUOYTUBA, TEXHUYECKAs! OIIEPIKKA U
obydenne. B 2014 roxy mammoe perrenue 66110 pa3BepuyTo B 100 mKkomax
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ropoza (u3 700), HO MPOEKT MOCTENEHHO 3aTUX TI0 TIPUYUHE HEBO3MOYKHO-
CTH TIOJTHOIIEHHON KaJapoBOH M (PUHAHCOBOH MOMIEPIKKH TOJHKO CHIAMHI
pa3pabOTINKOB.

B 2013 r. pemennem V koudepenmuun CIIO Obuta co3mana pabo-
4asi Tpymnna, BKIoYamomas npeacrapureneit Komurera mo obpa3oBanuio
Cankr-ITerep6ypra, CIIGIIOKOuUT, MITAII (Mucruryr npukiaiHoii as-
ToMaTU3aUuK 1 porpammuposanus), ¥ uusepcurera UTMO, Poccuiickoii
accormanuu cBoboauoro mporpamMmmuoro obecneuenus (PACIIO), obpaso-
BATEJIbHBIX yUpexkIeHuit ropoga. Paboduas rpymma depe3 mapy JieT pac-
nanack. [To pekomenmaruu paboueit rpymmst ¢ 2014 mo 2016 rox a8a OY
— T'BOY mkosa Ne169 ¢ yriayOieHHBIM W3yYe€HUEM AHTJIMICKOTO SI3BIKA
Henrpanbuaoro paitona u I'BOY mkona Ne567 IlerpoasopoBoro paiio-
HA — OBLIN TOPOJCKUMY OMBITHO-IKCIIEPUMEHTATBHBIMY TJIOIIAIKAMU IO
teme ucnosib3oBanus CITO.

Harmmwm 1ieHTpoM HECKOJIBKO pa3 B O/ MPOBOAATCS BeOUHAPDBI, BHIE3]I-
HBIE CEMUHAPDI, MUTAIbI, CBI3aHHBIE C TEXHUIECKUMU ACIEKTAMU OPraHu-
3allid ITKOJILHOU CEeTH.

Ha npumepe aktusnO ucrmoap3yfomux CITO mikom MoKHO cKa3aTh Cje-
naytoree. st OTHONEHHOM WHMPACTPYKTYPbI MIKOJIbI HHCTPYMEHTOB B
mupe CIIO mocrarouno. SAMBA — kak aiiyioBbiii cepBep U KOHTPOJI-
nep momena MS AD, LibreOffice u P7-odwuc, kax oducroe 11O, Proxmox
KaK CHCTEMa, BUPTyaJnU3aluu, CUCTEMa, pe3epBupoBanus bareos u 1. 1. Ho,
HECMOTPsI Ha BCE BBIMECKA3AHHOE, CeiiYac yPOBEHb MPOHUKHOBEHUS CBO-
OOMHBIX PEIeHuil B KOl HuXKe, 9eM Obu1 B cepenune 2010-x romos.

Mpobnembl 1 npeanoxeHus

Ecrp cnemyromue mpeniozKeHns 1 aKTUBU3AIUN AMIIOPTO3aMEIIe-
mug I1O B mkosax:

e Oenepanbubiii yposenb. 'MA. Ecrh asukenue, K I6M pe3yIbTaTOR.

o DenepabHO-PETHOHATBHBIN yPOBeHb. O6A3aTeIBHBIE B PETHOHAX K
MCITOJIb30BAHMIO MH(POPMAITMOHHDBIE CHCTEMBI HY?KHO JIeJIATH COBME-
crumbiMu ¢ oredecrBentbivu OC. Tyr Benaop (Teoperuyeckn), Kak
3aMHTEPECOBAHHASA CTOPOHA, MOXKET 331eHCTBOBATL CBOI BEC U CBA-
3u (KOTOPbBIX BCe BOuIblle, Cy/sd 10 OTYeTaM O BHEJPEHUH).

e Hy>xubl opuentupst jjs mikosi 110 Bbibopy I1O. Ckopee peruonalinb-
ubiii ypoeenb. [Ipumep IlckoBa - ynpasjenune oOpa3oBaHUEM Tepe-
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IO Ha «AJIbT», PETMOHAJILHBIE CHUCTEMbI TIEPEBEIN Ha CBODOIHOE
ITO, mkosaM TOTOBBI OKA3BIBATH MOAIEPKKY uMeHnHO 310t OC.

e Jljia MaccoBOrO MCHOJIH30BAHUS HY2KHbI TUIIOBbIE TEXHUYECKHUE DPe-
IIeHNsT, YIPOIAoIne BHeApeHue u obciayxkuBauue. [IIkomsr pas-
HbIe, PETUOHBI pa3Hble n T. M. Toraa yXKe He TaK CTpAITHA TEKYJIKa
Ka/IPOB - MOXKHO OPTaHU30BBIBATH 00y Y€HNE UMEHHO 3TUM THIIOBBIM
peleHuaM.

e Haymmuame B KaxK 101 1MIKOJI€ KBAJIUDUITTPOBAHHOTO A IMUHA - YTOIHUS.
st pa3BepTHIBAHUS U yIPABJIEHWUS TUIOBBIMU PEIEHUsIMU JT0CTa-
TOYHO OJIHOI'O «H&/IIIKOJIBLHOIO» aJMUHUCTPATOPA JJjid HECKOJIbKUX
TITKOJT.

BuiBoabl

MaccoBocThb n 3(pPEeKTUBHOCTH BHEAPEHHUSA CBOOOIHOTO M OTEYECTBEH-
uoro ITO B cucreme obIero 00pa30BaHus JACT TOJBKO YHU(DUKAIUS TEX-
HUYECKUX PEIIeHnil M KOHCOJIMIAIUS K3IPOBbIX PECYPCOB s yIIpaBJie-
HUs TAKAMH THIIOBBIMH PELICHUSIMHU.

910 moTpedyeTr MepecTPOKY CYIIEeCTBYIOIINX CBsi3eil B CHCTEME YIIPaB-
JIeHUs1 OOPA30BAHMEM — TAKON «HAITKOIbHBINY 8 IMUHUCTPATOD WJIH TeX-
HUYECKUI OTJe] MOXKET OBbITh YACThIO B HEKOW OPraHW3aIiy yIIPABICHUS
obpa3oBaHmeM, a BOT BbIBEJIEHUE TAKON TEXCIIyKObI HA YPOBEHb YCIIyTH
(6bLI U TAKOI OLLIT) YPEBATO YACTON CMEHON HOAPAIYMKOB U3-33 [OC3a-
KYTOK ¥ «B3aMMOHEITOHMMAHUEM > IIIKOJI U TAKUX KOMITAHU O BOTTPOCAM
TUMW3AIUN PENIEHUi 1 30H OTBETCTBEHHOCTH.

Jocruxkenune nenmu maccoBoctu ummoprozamerienust [10 we perur-
Cs TOJIBKO IIPUKA3aMu, OHO TPeOyeT BbICTPAMBAHUE CHCTEMbI B3aUMO/IEii-
CTBUS M€2K/ly PErMOHOM — IIKOJIAMHU ¥ PAa3pabOTYUKAMU OTE€YECTBEHHOIO

I10.
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AHnppeii HepenaHos
Mockea, OO0 «bBazanst CMO»

Mpoekt: «AnbT Mnatdopma» https://www.basealt.ru/alt-platform

«AnbT MNMnatdopma» kak ocHoBa U T-uHcpacTpykTypbl
By3a

AHHOTaUUSA
PaccmaTpuBaetcsi apxutekTypa n BOMPOCHI WCNOJb30BaHUs «AnbT

Mnatdopmbi» ans conposoxaeHnst VT-nHdpacTpykTypbl By3a kak ans
XO3SWCTBEHHON AeSTENbHOCTMN, TaK U ANns obpa3oBaTenbHOro npotecca.

Karuesnie caosa: asvm naambopma, undpacmpykmypa, ducmpudymuevs

TexHonorum c6opkm

Ha nporszxkenun nmouru yersepru Beka ALT Linux Team nonnepxxu-
BaeT coOCTBeHHBIN perno3uropuit Sisyphus. st conpoBoxK1eHUsT 3TOrO
OJTHOTO W3 KPYMHEHNTNX PEMO3UTOPUER B MUPE OBLIN Pa3pabOTaHbI U MC-
MOJTB3YIOTCA MHOYKECTBO TEXHOJIOTHMI W WHCTPYMEHTOB. J[jisi TOr0 94TO0BI
PEo3nuTOpHii M3 MHOYKECTBA B3AMMO3ABUCUMBIX TTAKETOB OBLIT IEJIOCTHBIM
U COZIEPKaJl MEHbIIe OMMO0K, KOMAH/IA PEIlasa CAeayonne 3a1a49u:

1. Bocrpoussoaumas coopka. st TOro 9Todbl makeT OMHO3HAYHO CO-
bupasics B 1000e BpeMs U B JIFOOBIX YCJIOBHSX, HEOOXOINMO IIPEIO-
CTABUTH BCE HEOOXOIMMbIE MATEPUAJIBL B H30JIMPOBAHHON Cpe/ie. ITO
3HAUUT, YTO CpeJa JOJKHA MOMUMO UCXOTHOTO KOJA COJePKaTh MU-
HUMAJIbHBII W JOCTATOYHBI HAGOP 3aBUCHMOCTEH (B TOM YHCIIE WH-
CTPYMEHTOB COODKM) ¥ HE MMETh BBIXOJ B CEThb IJIf MCKJIIOYEHUs
PUCKOB HEJIOCTYITHOCTH HEOOXOIUMBIX PECYPCOB WM UX BO3MOXKHOM
HOAMEHBI. DTOT WHCTPYMEHT IOyl HasBanue Hasher!,

2. Inst ympoinenusi COOPKU ¥ BEIEHUsI COBMECTHOI C alCTPUMOM HC-
TOpHE OLLT IPEeJTOXKEeH HHCTPYMEHT Gear?, KOTOPEBIH IIO3BOSET
BCTPOHUTH HEMTOCPEICTBEHHO B PEMO3UTOPUIi IpaBmia cOopku u (aii-
JIblL . spec i cbopku nmakeros RPM u cobupars HEOCPEICTBEHHO U3
ATICTPUMHBIX TE€TOB, MUHYS TTPOMEXKYTOYHBIE CTA/INU CO3/IAHUS ap-
XMBOB MCXOJIHOIO KOJa U uX XpaHenus (kak B Fedora, nampumep).

Lhttps://altlinux.org/Hasher
2https://altlinux.org/Gear
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3. TIpoBepka ma TMpUHATHIE MpaBuja uepe3 sisyphus-check. Hampu-

Mep, 3amper Ha pa3Menienne GaflloB BHE MPHUHATHIX KATAJIOTOB
CTpyKTypbl FHS.

Kourpons 3aBucumocteit u ABI. B Sisyphus 3aBucumMoCTH HaKe-
TOB '€HEPUPYIOTCs ABTOMATHYECKH Ha OCHOBE OIIAKEYEHHOI'0 KOJIA U
3aBUCcHMOCTEl ncnomHsaeMbrx (aitmos. IIpu saTom 3aBucHMoOCTH J0-
GaBISIOTCS HE TOJHKO HA OMOIMOTEKH, HO U HA yIOMSHYTHIE B KO-
Jle MOJYJIM PA3JIMYHBIX CKPHUIITOBBIX SI3BIKOB. 3aBUCHUMOCTHU HA Pa3-
JlenisieMble OUOIMOTEKN HE HPOCTO BBLICTABISAIOTCH [0 UX HUMEHAM,
KaK B JPYIrUX AUCTPUOYTHBAX, HO W y4IUTHIBAIOT ABI 6mbimoTex
(set-Bepcun).

[Momumo mporpaMm [ijisi COOPKM MAaKeTOB OBLIT CO3JaH WHCTPYMEHTA~

puii cOOpKHU AUCTPUOYTUBOB mkimage—profilesB. B macrosammit MoMeHT
Ha OocHOBe 3Tux mpodmuieir Makefile cobuparorcsa Bce mucTpudyTuBbl 0C
«AnbT> U uHbIEe 06pa3bl (HAPUMED, BUPTYaJIbHBIX MALIUH).

«AnbT MNnatdopma>» kak NpoaykT

«AnpT Mmatdopmay — mepsbiit B Poccun TexHOMOrnYecKkuit KOMILIIEKC

10 cOOpKe M PACIPOCTPAHEHHUIO TIPOrPAMMHOIO OOECIIeIeHNT U COOCTBEH-
HBIX AUCTPpuOYyTUBOB. Mbl B3sin CJI€/IyIONUe KOMIOHEHTDIL:

® CTaOWIBHBIN PEno3uTopuit « Abray, KAYeCTBO KOTOPOTO OPraHW3a-

[IUOHHO TIOJEPXKUBAETCH KECTKUM KOHTPOJIEM KadecTBa coOmpae-
MBbIX 11aKEeTOB;

e nuctpubytus ALT Platform Builder, KOTOpPBIil TO3BOJISIET Pa3Bep-

HYTH 3ePKaJIO CTaOUILHOTO PEMO3UTOPHs «AJIbTay U OOHOBJIATE €r0,
a takzxe ucnosp3osarb Texuosiormd ALT Linux Team nna maméx-
HOI1, 6e30macHoit 1 3dpHeKTUBHOI COOPKM KaK MAKETOB B €IUHBIN pe-
HO3UTOpUiA, Tak 1 JucTpubyTuBOB Ha ero 6ase (alterator-mirror,
gear, hasher, mkimage-profiles).

«Anpr IInardopmay BXOAMT B POCCUICKMIT peecTp IPOIrPaMMHOIO 0bec-
neuenus (perucrparmonnbii Homep I10: 21540) u MoxKeT GBITH UCTIOb-
30BaHA IS CJIEYIONINX 3a/1a4:

® C03/1aBaTh COOCTBEHHBIE TUCTPUOYTHUBBIL;

® BeCTU COOCTBEHHBIN €UHBII PETO3UTOPUI U3 PA3IMIHBIX KOMIIOHEH-

TOB:

3https://altlinux.org/Mkimage-profiles
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— 6osee 50.000 makeToB, COOPAHHBIX W TOIIEP)KUBACMBIX B CTa-
OMJIBHOM DEMO3UTOPUN;

— cobersennoe 110;
— croponnee I10;

® OOHOBJISITH U3 TOAAEPKUBAEMOTO DPENO3UTOpHs COOCTBEHHYIO WH-
dbpacrpykrypy.
CBoil OEPKUBAEMBIH PEMTO3UTOPUN HYKEH JJIsT CHUYKEHUS PUCKOB yXO-
J1a BEHIOPOB, BO3MOXKHOCTH CAMOCTOSITEIbHO KOMOMHIUPOBATH CYIIECTBY-
fouue pernenus Jisi cobersernbix c6opok OC (uro akryasubHo s 60Jib-
ITAX OPTaHM3AINI ).

IIpu 3TOM HE HY2KHO CUMTaTh, 4TO «AJbT [Inardpopmar — 310 TOJBKO
cbopouHmnna. D10 HeBepHO u rexHosorudecku (B «Aupr [lnardopme» He
MCTIONB3YETCS girar, KOTOPHIH NCTOIh3yeTCs A5t cOOpKn B cam Sisyphus
U cTabUIIbHBIE PETIO3UTOPUH ), TAK U METOZOJIOTMYECKY (TaK KAK yIIop Cle-
JIaH HE Ha COOPKY IAKETOB, a HA UCIOJIb30BaHUE OOILIErO PENO3UTOPHSL).
Kak nponykr «Anbr Ilnardopmas gocrymnen cBOOOIHO st CO3MaHust o0~
creeHHbIx aucrpubyTuBos no junensueii GNU General Public License.
B ciyuae, ecsin kT0-10 3ax04er co3/1aBaTh CBOM AuCTpUOYTUB 110/ HECBO-
60/HOI NHUIIEH3NEH 1 TTOIYIUTh TTOJTHOIEHHYIO TOJIEPKKY MO JOTOBODY,
9TO 00CYKJAeTCsl B paMKaX KOMMEpPYeCKO# UCTOPHUH.

Ncnonb3oBaHue kak ocHoBbl N T-undpacTpyktypbl By3a

Kuitouepbie npeumyiecrsa ucuosib3opanus «Aubr Ilnardopmbr»:

® u3ydYeHHe MPOMBIILIEHHBIX MPAKTHK PabOTHI ¢ KOJOM B Git u cGopku
IPOrPAMMHOIO 0OECIIeIeHNS;

® BO3MOXKHOCTH CO3JIATh COOCTBEHHBIN TUCTPUOYTUB (KaK [IJIf UCTIO/Ib-
30BaHUsI BHYTPH By3a, TAK U JJIsd leJieli 00yJdenus);

® KCIIOJIb30BAHKE €IMHON Oa3bl MPOrPAMMHOIO 00eCIeYeH T, BKIIOYast
cOOPKHM KaK COOCTBEHHBIX, TAK ¥ CTOPOHHUX KOMIIOHEHTOB;

® rapaHTUPOBAHHAS COBMECTUMOCTDH ITPOrPAMMHBIX MPOIYKTOB C OIIe-
PAIMOHHBIMHU CUCTEMaMU CeMeHCTBa <«AJIbT» NMpPU HMCHIOJb30BAHUY
uncrpymentapus «Aupr Ilnardopmbr»;

e nenrpasn3osannoe obnosaerne OC «Aabr» M COOCTBEHHBIX JIMC-
TpUOYTHUBOB B paMKax By3a.
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Anekceir [JparyHos, KonctauTtun [paryHoe, Jleonng [nagyerko
MNckoe, BY Tckosckoii obnactu «PernoHanbHbil LEHTP MHGPOPMALMOHHBIX
texHonoruiiy, PreO BO «MI'TY «CTAHKWH>», Cankr-letepbyprckuii
nonntexHunyecknii ynusepcutet [lerpa Benukoro

Co3pgaHue oTkpbiTOi 0Opa3oBaTesibHOW cpeabl HA ba3e
onepauuoHHbIX cucteMm «AnbT»

AHHOTaUMSA
B cratbe paccmatpuBaercsi pamka Open Source-npoekTta, peannsyemo-
ro PervoHanbHbiM LLeHTPOM MHGOPMALMOHHBIX TexHonoruii MNckoeckoi 0b-
nactu npu nopaepxke «bazanet CMNO» ans obecneveHus apdekTneHOrO
MCMONb30BaHMsSI PE3YNbTAaTOB HALMOHAbHbLIX MPOEKTOB B cdhepe obpasosa-
HUSt U uudpoBM3aLMN.

Karwuesvie caosa: c60600nble Yyudposvie UHCMPYMeHmol, yudposas ou-
daxmuxa

BcTynnenue

B Poccuiickoit @eneparum peanm3yoTcsi HAIMOHAJIbHBIE MTPOEKTHI
«O6pazosanne» n «llndpoBas SKOHOMIUKay, HATTPABJICHHLIE HA PA3BUTHE,



[HeBHoe 3acepatne (14.30-18.35) 23

B oM uncie, UT — undpacTpykTypsl u TexHojI0rHil B chepe odbpas3oBa-
Husi. Pe3ysbTarhl 3TUX TPOEKTOB CO3JAI0T BO3MOXKHOCTU [JIsi PA3BUTHS
000CHOBAHHOI'O MCIOJIH30BaHUS IU(PPOBBIX MHCTPYMEHTOB B pabore 0Opa-
30BaTEIHHBIX OPraHU3AMMI /I PACIIUPEHUsS BO3MOXKHOCTEH MeIaroron
u yuaiuxcs. Mbl He paccMarpuBaeM 1udpOBbIE TEXHOJIOTHU KaK 3aMe-
HY MEIArOTY WJIM «ITPOTE3s», TO3BOJISIONIII KOMIIEHCHPOBATH HETOCTATKH,
BKJIIOYAs KaAPOBBIe TpobieMbl B 1mkoe. CKopee Ha00OpOT, MCIOIH30Ba~
Hue «uudpbly TPEIbABISEeT HOBbIe TPEDOBAHUS K IMeIarory. biaromaps
U@ POBBIM TEXHOJOTHUSIM B COUYETAHUHU C KJITACCHIECKON KIIACCHO-YPOUHOM
CHUCTEMOI U COXpaHsisl €e MPEUMYINeCTBa, MOXKHO PEATN30BATh MEPCOHU-
GUIEPOBAHHYIO PAOOTY C KAaXKJIbIM yUaIUMCs, 8IAIITHPOBATD TEMII 00Y-
YEHUs W YPOBEHb MAaTEPHUAJIA, IO OCOOEHHOCTH KaXKIOTO, COKPATUTH BpE-
M, 3aTPaYMBAEMOe HA PYTUHY, CBA3AHHYIO C MPOBEPKO paboOT u 0CBOOO-
JIB €ro JJis OCHOBHBIX 33124 IKOJIBI - OOy4ueHnsa u Bocuuranus. «Ilud-
pa» TO3BOJIIET CBOEBPEMEHHO BBISIBJISITH MPOOJIEMbI U TPEIBUIETH WX,
[IOMOIaTh YYUTEJIO — YIUTh, & KAXKJIOMY yYEHUKY — YUUThCs, BOBJIEKATD
pOIMTe el B MPOIECC OOYIEHUS U BOCTIUTAHUSI.

OcHoBHas 4acTb

[Henbio mpoekTa ABIsIeTCs CO3JaHue ¢ UCIOIb30BAHHEM 000PYI0BAHMUS,
ITOCTABIEHHOTO B 0Opa3oBaTebHble opragu3anuu [IckoBckoit obmactu oT-
KPBITO# BHPTYaJIbHON 00pa30BaTEILHON Cpebl, 0OeCIednBaroIeil ciemy-
ot byHKIIMOHAT:

1. CepBuchl a1 opraEu3anyui padoThI Ko Ha ba3e cepsepos 11OC,
00beIMHEHHBIX B eUHYIO HHGMPACTPYKTYPY B ABYX reOrpaduIecKux
pacupenesennbix IIOJ] B IlckoBekoii obacru (B HacTOsiIee BpeMsi
3anyiieHo 42 cepsepa):

a. DaittoBoe xpanuauiie, obimit 00bEM 0KoI0 IeHTabaiiTa. Kax-
JO# IIKOJIE€ BBbLIEJEeH AucK pasmepom He menbine 1 TB gia
COBMECTHO# pabOTHI MeATOroB 1 yJarmxcs https://github.
com/ceph/ceph.

b. Ilnardopma st coBMecTHOH paboThl ¢ aitmaMu U KOJIabOo-
pammu monb3oBareneii — NextCloud https://github.com/
nextcloud,https://www.altlinux.org/Nextcloud.

c. PegakTopel 1 coBMecTHOH pabOThI, MWHTEIPUPOBAHHDLIE C
NextCloud — OnlyOffice: TekcroBbiit pegakTop, TabudHbIH
PEIAKTOp, pemakTop mpe3enrtamnwii, pemakrtop pdf https://
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github.com/0ONLYOFFICE; penakTop auarpamm draw.io https:
//github.com/jgraph/drawio;

d. Dolibarr — opensource CRM/ERP — mnznardopma, Koropast
MOXKEeT OBbITh TOJIe3HA 00pPA30BATEIBLHBIM OPTaAHU3ANUAIM IS
obecredeHnss ydera, B TOM YHCTE MPHU OPTaHU3aInyd BHEOIOI-
KETHOU JIedTeIbHOCTH. PaccMaTpuBaercss TakyKe HECKOJIBKO
lowcode — mmardopMm ¢ TOYKH 3peHus BO3MOXKHOCTH UX BKJITO-
gennst B uncyio ceppuco 1LOC mist ymydrnenws yrnpasiieH-
9eCKUX BO3MOXKHOCTeil m pacimpenus dynknuonasa PTUC
«Iudpposoe obpazosanue IIckoBckoit obmacTms.

2. Cpena st BUpTyaIu3auu yIeOHBIX pabOINX MECT» :

a. Yupasienue BupTyasbabiMu pabouanmu mecravu — OpenUDS
https://github.com/VirtualCable/openuds,
https://www.altlinux.org/VDI/0penUDS;

b. O6ecneuenne web-mocryna K WHGPACTPYKTYpe pabOUUX CTO-
0B — Apache Guacamole
https://github.com/apache/guacamole-server,https://
www.altlinux.org/Guacamole.

3. Cucrema ymupasjenus rudpoBu3anueii 00pa3oBaHUs PErMOHA

a. MOHWTOPHHT ¥ WHBEHTAPHU3AIHS 0DOPYIOBAHNUS, TPOrPAMMHO-
ro obecrievernns u dyuknunonnpoBanus ECII/L — cobcrBennas
paspaborka https://git.integrics.ru

4. Cucrema poOBeJieHNs 3aHATHIA U BUPTYAJIbHAS CTYIHSI:

a. AnmapaTHO-TTPOrpaMMHBIH KOMTIJIEKC YIeOHOTO KJIACCA, BKIIIO-
JaroImmii B cebs B 9acTu 0OOPYIOBAHUS B MAaKCHMAaJIbHOM Ba-
pUaHTe: MHUKpOCEpBep Ha 0a3e HeTToma W HOyTOyKa, Kade-
CTBeHHblE web-KaMepbl u/uiu ip-Kamepbl (JIBe [TYKH), Ipa-
dbuueckuii IwIAHIIET U/ WK CTEKJIsSHHAs CEHCOPHAs JO0CKA, WH-
TEPAKTUBHbBIE ILJIAHIIETHl BBICOKOIO pa3pelneHus, 00opy10Ba-
HUE ydarmuxcs (HOYTOYKY WK ILIAHIIETH, TU00 CMapT(OHDI),
METIUIHBI MUKDPODOH.

b. IIporpammuoe obecrevueHue [Ijisi YIIPABICHUS YPOKOM: KaMe-
pamu u murpocepsepom ¢ Open Broadcast Studio — OBS,
a TakyKe BBIBOJIOM BHUPTyaJbHBIX Maiiua B Guacamole. Pas-
pabarbiBaeTcs ¢ UCHOJb30BAHUEM BO3MOKHOCTEH yIpaBJIeHUS
OBS c¢ ucnonp3zosannem WebSocet, a rakxke ynpassenust 1P-
kamepamu o nporoxkosy ONVIF https://github.com/
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KuroNeko-san/ponvif n web-kamepamMn ¢ WCIOIH30BAHNEM
Video4Linux https://github.com/mcqueeney/v412-logitech
-camera-control-scripts.

c. Bugeocepsep ¢ mommepKKoil HU3KOJATEHTHOTO CTPUMMMHTA
crien w3 OBS B Gpay3ep mo mporokosry WHIP
https://github.com/glimesh /broadcast-box-tab-readme
-ov-file-what-is-broadcast-box, https://github.com
/AirenSoft /OvenMediaEngine

5. Uurerpammontoe mporpammuoe obecredernne — Keycloak https:
//github.com/keycloak/keycloak — naeHTUMUKAIMS U ayTEHTHU-
duKanms moab3oBaTesneit

Pabouee nazsanue npoekra «OTkpbiTas o0pasoBaTesbHas cpefas (open
educational environment). Ilnanupyercs, 4To perierne OyaeT UHTErPUPO-
Baro ¢ PTUC «Iludposoe obpazosanue IlckoBekoit obnactuy u ®TUC
«MOH mIKOJIa», B 9aCTHOCTH — 3a CYeT HCIIOJIb30OBaHUA e,HHHOfI ayTeH-
rudukanuu nosb3oBareseil ¢ ucnosb3osanuem keycloak (5), cBsasannoii
¢ monysiem ayrenrudukanuu PITUC, B cBOWO odepens — HMCIOIB3YIOIIEH
ECUA nna mocryma Ko Bcem cepBucam cdepbl 00pa30BaHUs, BKIIIOYAA
9JIEKTPOHHBIE KypHAJbI U aHeBHUKU. Cxema Huxke (pucyHok 1) miuto-
CTPUPYeT CTPYKTYPY W OCHOBHOH (PYHKITHOHAJ CHCTeMBbI. IIpoBemeHHbIE
HaMH IIpeaBapUTE/IbHbIEC 3KCIIEPUMEHTDI IIOKa3aJii BO3MOXKHOCTL CO3/1a-
HUA pEenieHnsa C UCIOJIb30BaHUEM BbI6paHHBIX TEXHOJIOTUI 1 CBO60,HHOFO
MporpaMMHOTO obecredenusi. [Ipenmosaraercs, 9TO0 B Ka4eCTBE KOMMY-
HUKAI[MOHHOTO cepBuca Oyzaer ncrosnb3oBan Chepym/BKM, Bxonsampuii B
coctaB ®T'UC «Mos mikomas. [Ipu ucoblTanusx MPOTOTHITA MBI HCITOIB30-
Basm BbiBOJ crierbl u3 OBS ¢ ucnosp3oBannem BUPTyaibHON web-Kamepbl,
OIHAKO CTAJIO TIOHSITHO, YTO B 3TOM CIyYae KAYECTBO BUIEO, YXOIAIIE-
ro B Cdepym mocrarouno Hu3koe. B cirydae mpocMoTpa Takoit KamMepbl
JIOKAQJIbHO, C TPaHC/suell OKHa 1depe3 webrtc B kondepennuio Cdepym
VIATOCH TOOUTHCA Tepeaatdn n300parkeHus: 6€3 moTepn KadecTBa.
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Hukuta LLlanaes
Cankr-Metepbypr, PMOMNN C3NY PAHXulC

93bik R »n BbiCluaa matemaTuka
AJ151 CTYAEHTOB-NOJ/INTOIONOB: ONbIT NOCTPOEHUS
NPaKTUKO-OPMEHTUPOBAHHOIO Kypca

AHHOTaUMA
Crygentoi-nonntonorm (Kak n B LENOM CTYAEHTHI COLMANbHBIX HAyK)

0BbIHHO OTHOCATCS K U3YYEHMIO BbICLUEH MaTEMATUKN KaK K HEHY>KHON Tpa-
T€ BPEMEHN, NOCKOJIbKY NEPCNEKTUB MPUMEHEHNA 3TUX HABBIKOB OHU HE
BUAST, @ NMPENOAABaHNE CTPONTCS BOKPYF KIACCMHECKOrO noaxoga «cC by-
Maroii n KapaHaawWwom». DTOT fokiag byaeT NOCBSIWEH NOMNbITKE U3MEHNTb
cntyaumnto B 6onee NpoAyKTMBHYIO CTOPOHY HYEPE3 COBMELLEHME MPEnOAa-
BaHUs MaTeMaTuKu n m3ydeHusi s3bika R m cpeabl paspaborknm RStudio.
B pamkax goknaga Byget paccMOTpeH OMbIT OpraHM3auuu Kypca BbiCLUENA
MaTeMaTunKU, NOCTPOEHHOro Ha Base ceobogHoro n becnnaTHoro nporpaMm-
HOro O6eC|'|e"|eHV|ﬂ N OPUEHTNPOBAHHOIO HA PELUEHNE NPAKTNHECKNX 3aaa4,
W WHTErpauuu ero B NpoLecc obyyeHust B LENOM.

Kamwouesvie caosa: mamemamura, a3vir R, coyuarvroe nayru

Crnenyer oTMETHTH, UTO BOMPOC «OCODOTO» TOIXOMA K OOYyUIEHWIO Ma-
TEMATHKE CTYIEHTOB TO CHEeNUAThHOCTSAM, OTHOCAIIAMCSA K CONMATBLHBIM
HayKaM, BO3HWK He ceromus. mes o TOM, 9TO B JAHHOM CJIydae Hy KeH
HEKOTOPBIM 00Pa30M aJaIITHPOBAHHBINA KypC, ObLTa peanm3oBaHa, K MpHU-
mepy, B yuebuuke Axkumona (MI'IMO) [1], O’Bpaiiena u Tapcuu (Cayr-
remuronckuil yuusepeurer) [5], una (Kamudopuuiickuit ynusepcurer B
Heiisuce) [3] n apyrux. OpHaKO 0GBIYHO PeUb ST 06 0TGOPE KOHKPETHBIX
obyracreil MaTeMaTHKM, ¢ KOTOPBIMHA B CONMUAJIBHBIX HAYKAX IMAHC BCTPE-
THTHCA BBITIE. B OCTANTBHOM K€ MPenogaBanue MOCTPOEHO BOKPYT KIACCH-
9eCKOil MOJe i 00y4YeHnsT MaTEeMATHKe CaMOM 1O cebe, XOTs 10 BO3MOK-
HOCTHU U C IIPUBEJICHUEM PEJICBAHTHBIX IIPUMEPOB U3 COLMAJIbHBIX HAYK (B
OCHOBHOM, TIPABJIA, YKOHOMUKH ).

B To ke Bpemsa nmest HEOOXOIMMOCTH MATEMATHKN B COMUATHHBIX HAa-
yKax He BBI3BIBAET COMHEHMWsI, KaK Obl HU Ka3aJ0Ch CTYJAEHTAM, 9TO BbI-
OpaHHbIE UMHU CIEIUATBHOCTHA MPEICTABISIIOT cOOO THXMe raBaHm, yoe-
JKUINA, CBOOOAHBIE OT (POPMY/I U BBIYHMCIEHUi. 3/1€Ch MOXKHO ONEPeThCs
Ha apropurerHoe mueHue nosmronora Peitna Taarenepst [6], ¢ Touku 3pe-
HUST KOTOPOTO MATEMATUKA JOJKHA OBITH MOCTABJIEHA BO TJIABYy yTJIa TIPHA
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TTPOBEJIEHNHT NCCIEJOBAHN, B TO BpeMs KaK JIOBOJILCTBOBATHCA MAaTEMATH-
KOI, «3aKOHCEPBUPOBAHHOIS BHYTPH I'OTOBBIX CTATUCTUYECKUX IIPOIIETYD
PAa3HBIX MPUKJIAIHBIX TPOrPAMM, €CTh IMyTh IVIyOOKO MaryOHbBIH U CKOpee
BPEIANUiI TPOTPECCy B MCCIEIOBAHUAX, Y€M CIIOCOOCTBYIOMINI eMy — |
[IPY 3TOM COBEPIIEHHO TUIIMYHDBIA B Hallle BpeMs.

CyIecTByOT, OMHAKO, W TIOMBITKA CAEJIATH MATEMATUKY €I «OJInKe»
JJIS CTYJIEHTOB. 3JeCh MOXKHO YIOMSHYTh y4eOuuk Axravosa (Baml'V)
[2], Toe mapasIenbHO € momateil «KJIaCCHYeCKOrO» MaTepHasia PacCMar-
puBasach paboTa U pelneHune 3339 C CUCTEMON KOMIIbIOTEPHOH aareOphl
Maple. DTOT MOIXO MOXKHO IOKPUTHKOBATH PA3BE UTO 33 BHIOOD IPOIPH-
eTapHoro (1 J0BOJILHO JOPOrOro) LPOIrPAMMHOIO O0ECIIeYeHus JIJisl Hy 2K ]I
obpazosaTeabHOro mpomecca. OIHAKO BCE BHIMENEPEUNCICHHBIE HIEH JIer-
JIM B OCHOBaHMe Kypca, sBJsIonerocs mpeaverom jgokiaana. C oxnoit cro-
POHBI, B paMKaxX 3TOT0 Kypca 0coboe BHEMAHHE OBLIO yIETeHO 00IACTIM
MaTeMaTUKU, KOTOPbIE TPEACTABIAIOT HANDOIBIIUN MPAKTUIECKUN HHTe-
pec Jisi 0JIUTOJI0roB (HApUMED, Teopusi MHOKeCTB U Oysesa airebpa,
", KaK CJeJICTBHE, KAUYECTBEHHBINI CpABHUTEJbHBIN aHamn3 — QCA; pas-
HOCTHBIE YPaBHEHUs; SKCTPANOJIANUSA U UHTEPIOsius JaHubix). C apy-
TOii CTOPOHBI, /IS PENEHUs MATEMATHIECKHUX TPOOJIeM OBLIO MTPUBJIEIEHO
IporpaMMHOE ODecIiedeHre — HO y2Ke CBOOOTHOe U DecIiaTHoe: s3bIK R 1
cpena pas3paborku RStudio, a TakKe HECKOJIBKO «OIOPHBIX» ITAKETOB W3
apcenasia CRAN (mpeske Bcero, Ryacas u pracma).

Bri6op R meciydaen. Bo-miepBbIX, OH ITHPOKO HCIOIB3YETCS B HACTO-
AMNX, TTOJHOIIEHHBIX HCCJIETOBAHUAX B COLUMAJBHBIX HayKaX IO CBOEMY
IPAMOMY HA3HAYEHUIO — KaK A3bIK CTATUCTUYECKOrO IPOIPAMMUPOBAHUS.
IlosToMy m3y4asi ero, CTyAEHTHI U3y4YaIOT HEYTO, 3aBEIOMO UM II0JIE3HOE
U B Jpyrux obactsaX npodeCcCHOHAIBHON JIEATEJbHOCTH. DTO BBINOIHO
oTm4aeT R ot 6oJiee TPUTOIHBIX UMEHHO K MATEMATHIECKUM 33/Ia9aM CH-
CTeM KOMIIbIOTEPHO# ayireOpbl (HanpuMmep, Maxima) WM YUCAEHHOTO aHa-
sm3a (ckaxkem, GNU Octave). Kpome Toro, skocucrema R (npexe Bcero,
penosuropuii CRAN) IOCTOSIHHO IPUPACTAIOT HOBBIME [IAKETAMHE, KOTOPbIE
peayiu3yIoT HOBeIIue uen U MeTO/Ibl, I103B0JIdAd [10/1b30BaTe/ 0 OCTaBaThb-
cd Ha TepeoBOM Kpae HayKu. Bo-BTopbix, R m RStudio aBnsdroTCS CBO-
OOMHBIM ¥ OECILIATHBIM MPOTPAMMHBIM 0OECTIEYEHUEM, UTO BBITOIHO OTJIU-
9aer uX OT MPONpHUeTapHbIX NpoaykToB ( Maple, Matlab, SPSS, STATA
U T.JI.), ZOCTYIl K KOTOPBHIM MOXKET OKa3aThCsl IIOTEPSH B JIIOOOI MOMEHT
10 MHO?KECTBY IIPUYWH, & B HOPMAJIbHBIX YCJIOBUAX HOTPe0yeT OT CTy/I€H-
TOB JOIIOJIHUTEJIBHBIX TPAT IOCJI€ OKOHYaHUA O6y‘{eHI/IH. R ke ocranercst
CO CTYIEHTAMW W TOCJIE BBIMYCKAa, 030 BCAKUX YCJIOBUI M OrpAHWYEHWIA,
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9TO B IEJIOM OTBEYAET KPUTEPUIO (DYHIAMEHTATHLHOCTH W MOCTOSHCTBA
noJIy9aeMbiX B CTeHAX yHuBepcuTera 3uanuii. Hakower, B-Tperbux, R u
RStudio MO3BOJSIOT PEAIU30BBIBATH KOHIEIIUA «PAMOTHOIO MPOrPaM-
MUPOBaHUSA» U BOCIPOU3BOIMMBIX UCCICIOBAHMM, B TOM YHUCIE B KOJIJIEK-
THBE.

Komeuno, B paMKax Kypca TPUIILIOCH TORTH U Ha HEKOTOPHIE KOMITPO-
muccol. Tak, Hanpumep, ObUT CIJIaH BHIOOP B MOJIb3Y CHCTEMbI KOMITbIO-
TEpHOI asiredpbl yacas, Tak Kak OHa JIEMKO JOCTYIIHA B BHUJIE OIHOrO Ha-
kera ( Ryacas), B To BpeMs Kak ropaszo 6osee momaas Maxima rpeGyer
OTJeNbHOM ycTaHOBKH. Takxke GOJIbIIOC BHUMAHHE YIEIAETCA He TOJbKO
«IIEPBOCOPTHBLIM» AHAJTMTHYECKMM METOJAM M KOMILIOTEPHOU ajiredpe, HO
U YMCJIEHHBIM METOJAM DPelleHus 3a7a4, JJis KOTOphix R mpucnocobien
MHOro Jrydme [4].

C apyroif CTOPOHBI, BBIABUJIACH M HEOXKMJIAHHBIE TPEAMYIIECTBA OT
peanusyemoii cxembl. Hanpumep, cnuchblBaHne OKa3a/I0Ch JIETKO BLIABJISC-
MbIM KaK [PH KOIMPOBAHUU KOJI& MEXKJY CTYJCHTAMHU, TAK U DU BbLIade
UM 3a CBOI TPy, KOJIA, HATUCAHHOTO KeM-TO €I¢ (BO3MOXKHO, KaK pa3 3Ha-
KOMBIM CTY/IEHTOM KaKOrO-TO TEXHUYECKOrO Hanpasjenus). U1 B 1ejom 1o
pesynbraram recrupoBanusgs IO orMedaercs 1mMOCIeI0BATENBHOE YTy -
HICHHE Pe3yabTaToB. HakoHen, 61arogaps IMHPOKHM BO3MOXKHOCTAM R,
3Ty 7K€ HPOrPAMMHYIO OCHOBY IIOJIyYHJIOCH IMOBTOPHO HCIOJb30BATH U B
JIPYTUX KypCax: OT TEOPUU UTP JIO aHAJIN3A TOCYIAPCTBEHHON TOJUTHKA.
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[eopruii Kypsiunia
Mockea, BMK MI'Y

Mpoekt: UNWX http://uneex.org

Kypc «CeTtn B Linux»: onbIiT NnATKM net npenogaBaHus

AHHOTaUUSA
Pacckas o Tom, kak npenogaércst Ha dakynbrete kypc « CeTeBble npoTo-
konbl B Linux», kak ycTpoeHn 0bpas BupTyanbHOW MalunHbl AN BbINOJHEHUS
JOMALLHUX 3aaHUNIA U KaKMe AOMOSHUTENbHbBIE NHCTPYMEHTbI UCMOb3YHOT-
CSl MPW MX PELUEHMNA 1 HA NIEKLNN.

Karwuesne caosa: virtualbox, npenodasanue, cemu, ALT

V 4ejioBeKa, Jake MOJIy 9YMBINIEr0 TEXHOJIOTUIECKOe 00pa30BaHUe, TEMA
«KOMIIBIOTEPHbBIE CETH» 3a9aCTYIO PA3BAIMBAETCH MPSIMO B TOJIOBE HA TPHU
€1a00 IepeceKaoIrecs 006JIaCTU: TEOPHs KOMIIBIOTEPHBIX CeTeil, KOTOPYIO
€My PACCKa3bIBAJIM HA JIEKIUAX, [IPAKTUKA HACTPONKM OT/IEJbHBIX 11aPa-
MeTpOB (KaK MUHUMYM MEPCOHATBHOIO KOMIIBIOTEPA — UJIH, €CIH 06pa3o-
BaHUE OBLIO JOCTATOYHO MPOJABUHYTHIM, KAKOTO-HUOYIb CETEBOTO YCTPOIi-
CTBA Ha HECKOJIbKMX THIIMYHBIX 33/a4aX), U, HAKOHEIl, MaxpoBas Mudo-
JIOTHS, 3AIOJIHSIONIAs JOBOJIHHO OOIIMPHBIE TPOMEXKY TKU MEXK Iy Teopueit
U IIPAKTUKOM.

Paborasa cucremubiM ammuuucTparopoMm Ha dakyabrere BMK, rme
MHE TIPUXOIUIOCh HHTEIPUPOBATH W AIMMAPATHBIE YCTPOUCTBA, M KOMITHIO-
Tepbl o yrupasieruem FreeBSD, Solaris u Linux, s ybemuiics, uro au
mepBas, HA BTOpasi, HU TeM 0Oojiee — TpeThs 00JacTH MHE 0COD0 HE TO-
MoraoT. Torma-To m 3apoamiach uaes o0 yuebHOM Kypce, BEIyIeM OT
TEOPHUH K MPAKTUKE, HO PEeAJTN30BAHA OHA ObLIA HECKOJBKO ITO32KE.

[Tonwbitka NeQ 6pwia mpemnpunsara mouru 20 Jjer HA3ax — 3TO ObLI
JIOBOJIbHO <«KJIACCUYECKUIT» KypPC 110 CeTsIM, B KOTOPOM si jesmiics (beras
y MeJIOBO# JIOCKM) CBOMMY TOTJANTHUMU aJIMWHCKUMH 3HaHWsMA[1]. 3a
OCHOBY ObIs1 B3siT cTeK nporokoso TCP/IP, n3ioxkenue 1o mo Hemy
CHU3Y BBEPX, OT allapaTHOTO YPOBHs 10 MPUKJIAIHOTO, HA KOTOPOM MBI
3aIePKUBATHUCH, W3ydas oraenbao DNS, ajekrponnyio modry u 60ps0y
co cnamMoMm B Heft. OTuérom ObLT yCTHBIN 9K3aMeH, KOTOPbII IPUHUMAJT He
TOJIBKO A, HO 1 MOU KOJLJIETN-CETEBUKUN. ,Z[yMaIO, 4TO JIJisA TOr'O BpeMEHU
9TO OBLJI XOPOIINiA, TOTHBIN CITEIKYPC.



30 28 nioHsA, NATHWLA

Crenyromast mombirka — 2013 rozna[2] — yrke BKIouasa B cebsi perie-
HUE JOMAIHUX 33JaHuil IJIs IBYX BUPTYAJbHBIX MammH 1mox VirtualBox
U MOJIyaBTOMATUYIECKYIO UX MPOBEPKY, U BMECTO MOYTHI Mbl 3aHUMAJIUCH
MexKceTeBbIME 9KpaHamu u secure shell. Pecypcos Ha 3ToT Kypc ObLIO 110-
TPAY€HO MHOI'O, MEPE3AMYCTUTD €r0 s HE PEeIIHJICH.

B 2020 romy mpowmsormén Kypbé3. Moit Komera KaayeTcss MHE: B €TO
crienkypce «Apxurekrypa poyTepoB» (WM KaK-TO TaK) CIMIIKOM MHO-
ro 0630pHOro u HeT npakTuku. He coruamrych Jjin si mpovecTs mapy Jiek-
it upo mapmpyrusanuio B Linux? Crosopusucs na 4 4daca, jasa no L2,
aBa — 1o L3. Tlom koHerr cemecTpa BBISCHUJIOCH, YTO TOJHBKO TIO TUM
TeMaM BO3MOKHBI TTPAKTHYIECKUE 3aJaHUs, TaK UTO MPUILIOCH UX TOXKE
HOJrOTOBUTH[3] — Ha ITOT pa3 C 3aIlyCKOM IISTH BUPTYAJIbHBIX MAIUH C
Bapuanuei nx pyHKIUH U TOMOJOTUN CETH.

B 2022 roxy st pemmi «OpHINIATH K 3TOH myrosuie napy Opioks. [lo-
JIyYUBIINHMCA KypC BOCIPOU3BOAUT CTPYKTYDY, 3aJaHuyo B 2013 roagy —
BBO/[HAsI JIEKIHsl, 110 JBE JIeKIK Ha KaxKbiil ypoerb TCP /IP, pasrosop o
CPeJCTBaX [IEPMAHEHTHOW HACTPONKHU, TYHHEJIMPOBAHUS U O MEKCETEBbIX
skpanax. Qbs3aTeabHbIC JOMAINTHWE 3aJaHNUS BKIIOYAIOT B cebsd pa3Bép-
THIBAHME HEKOTOPOH CeTeBOil TOMOJIOTMU M3 KJIOHOB dTAJOHHOTO 00pasa
BUPTyabHOI Mamuebl mis VirtualBox, HacTpoiiky 3aJaHHBIX TapaMmer-
POB U TEPECHLIKY T. H. «OTIYETOBY — 3AMKUCH [IAATIO0Ta KOMAHIHON CTPOKH B
KOHCOJIU KaKJI0# 13 BUPTyanoK. OTYETHI Cie/yer noChLIaTh M0 SJIeKTPOH-
HO¥ 1o4Te Ha BblLaejaanubiii agpec. B 2024 roay nposepka 3Tux OT4€TOB
CTajIa aBTOMATHIECKO#[4].

Jlekumu 9uTalOTCd AyAUTOPHO W COMPOBOXKIAIOTCH CTPUMHHIOM B
YouTube. IIpoBepkoit qoMaITHEX 3aJaHAN 3aHUMAETCS IPUTOKEHHE
HWorker [5], nanucannoe crymentavn BMK B paMkax JjieTHeill craxu-
poeku B «Bazansr CIIO». O6pa3 BupTya bHON MAIIUHBI CIEJaH HA Oa3e
MUHUMAJIbHON cOopku ALT Starterkit JEOS [6], B koTOpbiil BpyuHYTO
yCTaHOBJIEHBI TpebyeMble nakerbl. 3Menennii B HacTpoiikax OC npakTu-
4eCKU HeT, 38 UCKJIIOYEHUEeM fABHOI'O UCIIOIb30BAaHUdA 3arPy34uKa U KOH-
COJIM Ha TMOCJEeI0BATETHHOM TOPTY, TOAKJIIOUEHe K KOTOPOil obserdaer
KOTTUPOBAHNE TEKCTOBBIX TAHHBIX. J[OTOTHUTEIHHO HATMCAHO HECKOJBKO
shell-yTuaut [7], MTO3BOJISAIONIAX CO CTOPOHBI XOCT-CUCTEMbBI YHUDUITUPO-
BaHHO YIPAaBJIATb KJIOHUPOBAHUEM BUPTYAJOK U MPUBA3KON UX K BUPTY-
QJIbHBIM ceTaM, U shell-yTuanT, NO3BONAIOIIAX B FOCTEBON CACTEME «HA
CKOPYIO PYKY» HaCTpamBaTh CETh, UM KOMITLIOTEPA, TUI TEPMUHAJIA
T .
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13 Gnuskafimmx nIaHoB — TepeBo, 00pas3a Ha aBTOMATU3UPOBAHHYIO
cbopky (mo amasiorum ¢ ALT Starterkit), U3 CpeAHECPOYHBIX — aJANTa~
nust obpasa Jjid UCIOJIb30BaHUS B CTYAEHYECKUX paboTax (pa3BéprbiBa-
HEE IUIOMAIKA C 3aJaHHOM TONOJOTHEH M 3aIlyCK TaM 4ero-HuOyIb Ju-
IJIOMHOTO) W B CBA3W C 3TUM J0PABOTKA CHCTEMBI MEPENAvN HACTPOEK
cerm.

Jlntepatypa

[1] https://uneex.org/LecturesCMC/TCPIP2004

[2] https://uneex.org/LecturesCMC/LinuxNetwork2013
[3] https://uneex.org/LecturesCMC/LinuxNetwork2020
[4] https://uneex.org/LecturesCMC/LinuxNetwork2024
[5] https://github.com/FrBrGeorge/HWorker

[6] https://www.altlinux.org/Starterkits/Je0S

[7] https://github.com/FrBrGeorge/vbsnap

Anekcangp CMupHOBCKuUii
Cankr-Metepbypr, CankT-MNeTepbyprcknii NONNTEXHNYECKNIE yHUBEPCUTET
Metpa Benukoro

MporpammupoBaHne 458 HENPOrpaMMUCTOB: KaKOW
SA3blK MPOrpaMMMUpPOBAHUA YHUUTb cneyuanncrtam
Nno YMC/EHHOMY MOAESIMPOBaHUIO?

AHHOTauus

B poknage npeacTaBnsieTCsi ONMbIT MPENOAaBaHWsi MpOrpammupoBa-
Husi Ha Al Python crygentam nepeoro kypca 6akanaepuata Pusuko-
MEexXaHN4eCKOro MHCTMTYTa MOJANTEXHUYECKOrO YHWBEPCUTETA MO Hanpas-
nenuto «[lMpuknagHeie matematnka u cdusmkay. OcHosHOW Bonpoc, Ha
KOTOPbIZi O CUX MOP HET OKOHYaTEeNbHOro OTBETA, — KaKOW s3bIK NPO-
rpaMMUpPOBaHUS CNefyeT UCNONb30BaTh B 0By4eHUN CTYAEHTOB NO AaHHOM
CMeLManbHOCTN HA MPOTSDKEHUM BCEro nepuoga obydenus? Pasmblwunexu-
SIM Ha 3Ty TeMy U NOCBAWEH JaHHbIA JOKNAA.
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Karouesoie cr06a: npoepammuposarue, YucieHHoe mModeauposanue,
Python

Ha nporskenunn yxxe TpEX JIeT CTYIEHTaM TEPBOro Kypca GakaiaBpu-
ara, OU3NKO-MEXaHUIECKOro nHCTuTyTa [losmmrexHnaeckoro ynuBepcure-
Ta Mo HampaBieHuio «I[IpuKIagHble MaTeMaTuKa W (GU3UKA» UUTACTCS
KypC, KOTOPBIA B paMKax y4eOHON mporpaMMbl ropao uMmenyercs «Ilud-
POBOIi IPaKTUKYM» ([EpPBbIi CEMECTD), & BO BTOPOM CeMecTpe umMeer boJiee
OCMBICJIEHHO HazBanue «IIPaKTHKyM IO sI3bIKAM TPOrPAMMHUPOBAHUSI Y.
JlamHble KypChbl BOBHUKJIA B PE3Y/IbTATE «TpaHchopMaImny yIeOHOro mia-
HA BCEIO YHUBEPCHUTETA, C HEJIbIO YBEJIMYEHUsT YUCJIa U HEKOTOPO# yHudu-
Kanuu <«udpoBBIX» KypPCOB, MOJ KOTOPHIMU MOHUMAETCS He TOJBKO (1
HE CTOJIBKO) MPOrpAMMUPOBAHNE, HO U TAKKUE MAJIONOHATHBIE A0UTYPUEH-
Ty (#a u mpenojaBaressiM, BUPOYEM, TOKE) CJIOBOCOYETaHMs, Kak: «Iud-
poBast KyJabTypay, «IudpoBas rPaAMOTHOCTb», «CUCTEMbI HCKYCCTBEHHOTO
UHTEJIEKTay 1 1p. Y YeOHbIE [JIAHBI HEKOTOPBIX KYPCOB YHUMDUIIUPOBAHbI
¥ TIPETOJAIOTCS CTYIEHTAM B OOJIBITIEH UJIM MEHBINEN CTereHn IeHTPAJIU-
30BaHO, TOT/Ia KaK HAIOJHEHWEe JAPYTUX KYPCOB IMOJHOCTHIO OIPEIesIseT
TO nozapasesenne [loMTeXHNYeCKOro yHUBEPCUTETA, IIPEIo/IaBaTe N KO-
TOPOTO U BEIYT 3aHITHUS.

Yro kacaercs ynoManyThix Kypcos «ludposoit mpakTtukym» u «IIpax-
TUKYM TIO S3BIKAM MPOTPAMMUPOBAHUS», TO €r0 HAMOJHEHUEM ¥ MPero-
JlaBaHUEM 3aHUMAIOTCS COTPYIHUKYU BBICIIeH MKOIbI MPUKIAIHON MaTe-
MaTUKW U BBIYUCIUTEIHHON (pu3nku OU3HKO-MEXaHUIECKOTO WHCTUTYTA.
Jns nanbHediero o6y KIeHnsT BBIHECEHHOM B 3ar0JI0BOK TEMBI JOKIIAIA
HEOOXOIUMO ClesiaTh HEDOJIBIIOE OTCTYILIEHHE W HEKOTOPBIH HCTOpUYe-
ckuit sxckypce. Kak ykazano Ha caiire QU3MKO-MEXaHUIECKOIO UHCTUTYTA
CIIGITY [1], o6pa3oBaTenbHasi TIporpaMMa To HanpasieHnto «IIpukiai-
Hble MaTeMaTuka U (Gpusukay (HAIpPaBIEHHOCTH «MaremMaruyeckue Moje-
JId U BBIYUCIUTETbHBIE TEXHOJIOIUU B THIPOAIPOIUHAMUKE U TEriodu-
3HMKe» ) HalleJeHa HA MOJr0TOBKY DaKasiaBpOB, O0JIAJAIONIMX OOIIMPHBIMY
3HAHUAME B 00JacTH (DUBUKO-MATEMATUYCCKUX HAYK, HPEUMYIIECTBEHHO
OPVMEHTHPOBAHHBIX Ha MajibHelTiee 00y eHre B MAarucTparype n 0bJaiaro-
X TTPAKTUYECKUMY HABBIKAMEI MATEMATHIECKOTO U SKCIEPUMEHTAIBHO-
0 MOEJIMPOBAHUS TIPU PEINEHUN 33149 TUIPOAIPOINHAMUKH, TEILIOMDH-
3UKH, MEXaHWKH Je(DOPMUPYEMOro TBEPJOrO TEIa U CMEXKHBIX HAY9IHO-
rexHudeckuXx obsracreit. OOIas KOHIENNus [MOANOTOBKH OCHOBAHA HA
coderannn DYHIAMEHTATBHBIX [UCIUIINH MATEMATHIECKON 1 (PU3UKO-
MEXaHWYECKOW HAMPABJIEHHOCTH C KYPCAMH TI0 COBPEMEHHBIM BBIUUCII-
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TeIbHBIM W WHQMOPMAIMOHHBIM TEXHOJOTUAM, TTPUMEHSIEMbIM JIJIsT Perre-
HUst OOIEHAYYHBIX U MPUKJIATHBIX 33129 (DU3UKU U MEXAHUKHU CIJIONTHBIX
cpen. Takum oOpa3oM, «1tndpPOBOity ACIEKT sIBJISETCS XOTh U HE OCHOBHOI
IIEJIBI0 OOy YeHHsI IO YKA3AHHOM MporpamMme, HO OYeHb BasKHOI COCTaBJISA-
0TIl HA IPOTSKEHUN BCErO MEePHUoIa OOyIeHHUs CTYIEHTAM HEOOXOINMO
BBIMOJIHSATH PA3JIMIHBIE 33 IaHUS, CBA3AHHBIMY C TPOTPAMMUPOBAHUEM, B
TOM 9YHCJIE CAMOCTOSTEIBHO pa3pabaThIBATh MPOTrPAMMBI, PEATUIYIONINX
YUC/IEHHBIE AJITOPUTMBI JIJIS PEIIeHns 3389 MEXAHWKW CIJIONTHBIX CPEJ
(ruzpoaspomunamuky). Ha npors:keHun MHOIMX JIET OCHOBHBIM UHCTDPY-
MEHTOM JIjIsl HAIMCAHHUs MPOorpaMM B mporecce oOydenus: B Ilomnrexnn-
9eCKOM yHHBepcuTeTe ObLT M OocTaércsa si3blk Fortran, mo3sosisrommit ¢
OTHOCHUTEJILHO HEOOIBIITUMHU YCUIUIMHU PEATN30BbIBATH PA3IUIHBIE AJITO-
PUTMBI BBIYUCIUTENbHON du3nKn, BKIO4Yas: MeTonbl Pynre-KyTror mjs
pemenus OLY, uucineHHble METOABL i PEIIEHHs YPABHEHUsS KOHBEK-
THBHOTO TIEPEHOCA CKATSPHON BEJTHMUNHDBI, KOHEIHO-PA3ZHOCTHBIE METOIbI
ANIIPOKCUMAIMY YPABHEHHS TEIIONPOBOIHOCTH U Jp. Bojee copoka jer
HA33J[ TPENoIABATEISIMA TOTA emé (hU3NKO-MEXaHUIECKOTO (DAKYIbTE-
Ta JIEHHHIPAJCKOrO TMOJUTEXHUIECKOTO WHCTUTYTA OaJibl pa3paboTaHa
yuebHas mporpamma, Brjaoganmas kak n3yderune Il Fortran, rak u mc-
MTOJIb30BAHNE €ro sl MPOrPAMMHUPOBAHMS B PaMKaX PAa3THIHBIX KYPCOB
1o yucsaeHubiM MerogaM. B 2002 roxy 6bwio usnano yuebuoe nocobue [2],
conep:kartiee B ToMm gucye Mmarepuasibl mo Il Fortran, koTopoe ncmomb3y-
eTCsl CTYIE€HTAMU U TpenomaBaTeisiMu [loUTeXHuIeCKOr0 YHUBEPCUTETA,
U TI0 HACTOSIIEE BPEMS.

Takum obpazom, ¢ koura 1980-x romos cpopMupoBasICsS €IUHBIN MO/~
XO/T, K MPEMOIABAHUIO KyPCOB JJIsl CTYIEHTOB crennaabHocTu «IIpukmam-
HbIE MATEMATHKA U (pU3UKa», B KOTOPOM Ha IIEPBOE MECTO CTABUTCS M3y e~
Hue GU3NKU, 8 TAKIKE IYUCJTEHHBIX METOIO0B ¥ MOIXOI0B [IJisi pernenus hu-
3UYECKUX 33/aY, TOTAA KAK MPOrPAMMUPOBAHUE SBJISETCH TOJBKO BCIIO-
MOTaTeJIbHBIM HWHCTPYMEHTOM. B 3Toi#l cBsA3M, yuebHbIE KypChl HEIIOCPE/I-
CTBEHHO [0 IPOTPAMMHUPOBAHUIO IPEIYCMOTPEHBI IO CYTH TOJIHKO Ha Iep-
BOM Kypce DakaiaBpuarTa.

C [pyroii CTOPOHBI, y¥Ke Ha MPOTAKEHUU MHOTUX JIeT BHYTPHU MPEIo-
JIaBaTEIbCKOT0 KOJIJIEKTUBA, TTPOIOJIZKAETCSA JAUCKYCCHsT O TOM, YTO M KaK
MMEHHO HEeOOXOIMMO MPENOJaBaTh B PAMKAX KYPCOB MO MPOrPaMMHUPOBa-
HHUI0. DTU JUCKYCCUHU OOYCJIOBJIEHBI CJIEAYIONUMU OOCTOSTEILCTBAMHE.

Co CTOPOHBI CTYIEHTOB €CTh 3aIIPOC Ha 00y YeHUe IPOrPaMMUPOBAHMIO,
KOTOPOE ObLI0 Obl HE TOJILKO COBPEMEHHO, HO U MOIJIO Obl IPUTOAUTHCS B
Pa3IUYIHBIX 00JIACTIX TpodeccnoHaNIbHON AesrenbrocTn. He pa3 co cTo-
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POHBI HEKOTOPBIX CTYIEHTOB BO3HWKAJ BOIMPOC, MOYEMY WM JI0 CHX IOP
MPUXOAUTCS W3ydaTh Fortran, a He 00jiee COBpEMEHHBIE W PACITPOCTPA-
uéunbie AI17 Koneuno, ¢ yuérom coBpemeHHbIX TeHzaenuuil (B mae 2024
rony Fortran somén 8 TOII-10 nonynsapubix 11 B peitrunre TIOBE [3]),
coBCceM OTKa3bIBaThCca OT Fortran Obw1o ObI HereecooOpa3Ho, 0COOEHHO
ecan yuaecthb, uto B obmactn HPC (High Performance Computing) n BbI-
YUCIUTEIHHBIX METOIOB OH SBJISETCS JOBOJBHO YIOOHBIM U OTHOCUTEIHEHO
OPOCTBHIM, HO B TOXKE BPEMs MOIIHBIM MHCTPYMEHTOM (OCOOEHHO 1O CpaB-
nenuio ¢ C u gaxe C++), N0IIEPKUBAOIIMM «H3 KOPOOKU» [ApaJLIeu-
zaruio OpenMP, nns vero mocrynaer 6ubsmorekun MPI u muOroe apyroe
u3 obsiactu HPC. Tem He meHee, HEIOBOJILCTBO CTYJIEHTOB HEOOXOIUMO-
CThIO M3yueHus Fortran mo-mpexHeMy OCTaéTcs.

C napyroit CTOpOHBI, KaK TOKA3bIBAET €XKErOJHBIN OMpPOC CTYIEHTOB
MEPBOr0 Kypca OakasiaBpuaTa, KOTOPbBIA MPOBOAUTCS HA MPOTIKEHUN
HECKOJIbKHX JIeT B HAa4aJjie CEeHTAOPs, MPUMEPHO OT TPeTH 0 IIOJIOBU-
Hbl CTYJEHTOB OLEHUBAIOT CBOU HABBIK IIPOIPAMMHUPOBAHUS HA HU3KOM
YPOBHE, & YaCTh W3 HUX B IEJIOM OTHOCATCS K MPOrPAMMUDPOBAHUIO CKO-
pee HeratuBHO. 10 €CTh CKJIAABIBAETCS CUTYAIWs, KOTIA YaCTh CTYIEHTOB
HE TOTOBA U JayKe B MPUHIIUAIE HE XOUYET 3aHUMATHCS MPOrPAMMUPOBAHU-
em. Takum obpazom, 3ajada mpernogaBaresieil, MPEnoIANUX IPOrPaM-
MHUPOBaHME, B TOM 9YHCJI€ 3aKJII0YAETCHd B TOM, YTOObI 3aMHTEPECOBATDH U
BOBJIEYH CTYIEHTOB B 00JIACTh, CBSI3AHHYIO C TPOTPAMMUDPOBAHUEM, & TaK-
XK€ <«IOIHSTh» YPOBEHb TEX W3 HUX, KTO MPUXOJUT U3 INKOJBI C HEIO-
CTATOYHBIMU 3HAHWSME TPOrPAMMHUPOBAHUS, YTOOBI HA CTAPIIAX KypPCaX
CTYIEHTHI MOTIA Oe3 TpobIeM MUCATDH MPOrPaMMbI, HEOOXOIUMBIE 7T BbI-
OOJIHEHUS 3aJaHHM.

1 31ecy Bo3HUKAET emié OfHO BaXKHOE OOCTOATEbCTBO: MHOIHE IIpe-
MOTABATEIN W CAMW HE BUIAT WHTEPECA W IeJIeCO00PA3HOCTH IIPEnoia-
Bath AIl Fortran, a MoTuBanus mpenoiaBaresei, Kak n3BeCTHO, B HACTOS-
1ee BpeMs MPaKTUYeCKU €IMHCTBEHHBIN CIIOCO0 XOTh KAKOI0-TO PA3BUTHS
BBICIIEH mKOIbl B PO. ..

U nocaennee obcrosresnscrso (last but not least) — nockosbky cre-
MUATBHOCTE «IIpuKIamHbIe MaTeMaTuka U (PU3NKa» BKIIOYAET HE TOJh-
KO BBIYUCJIUTEILHYI0 COCTABJISIONIYI0, HO M TaKWe BAYKHBIE ACTEKTHI, KaK
9KCIEPUMEHTAJIbHbIE MCCJIeI0BaHus 1 00paboTKa JaHHBIX (/1a60paTop-
Hble pabOThI), TO CTYAEHTaM HEOOXOJMMbI COOTBETCTBYIOIIMI IIPOrPAMM-
Hblil mHCcTpyMentapuii. B pamkax «nudpoBbIx» KypCOB CTY/IE€HTHI H3Y-
varor pasjuanoe 1O st 1oaroroBku rpadukoB, HAIMCAHUS TEKCTOB U
np. (B OCHOBHOM CBOGOIHOE MporpamMMHuoe obecriedenue, Bkiodas LaTeX,
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SciDaVis u ap.). XopomuM noJcnopbeM sl HUX ABJISeTCsS TaKKe U 3Ha-
HUE A3bIKOB TPOrPAMMUPOBAHUS, TIO3BOJISIONINX aBTOMATH3UPOBATH IIPO-
1ecchbl 00pabOTKM JTAaHHBIX W MX AHAJIM3.

Takum 00pa3zoM, CKIIAIBIBAETCS CUTYyalldsi, KOTJA, C OJHON CTOPOHBI,
yuaeOHas CIeNMUaIbHOCTD «dasiekay or Kanornumdeckoro UT, a ¢ apyroit —
MPOTPAMMUPOBAHNE SIBJITETCS BAYKHON COCTABJISIONIEH KakK B O0ydeHWH,
TaK W M JaJdbHeiteil mpodeccnonanbHol meareabHoctr. I Bo Bech
POCT BCTAET BOMPOC, BHIHECEHHBIN B 3arojIOBOK JIOKJIA/a: TaK KaKOM Ke
SA3BIK MPOrPAMMUPOBAHUS CJIEYeT YIUTh CIEIUAJIUCTAM, Ibsi OCHOBHAS
00J1aCTh JIeaTe/IbHOCTA — BBIYKUCJIWTE/bHad NpuKJagdas dpusuka? Kak
OOBIYHO OBIBAET B IMTOMOOHBIX CUTYAIUSIX, HE CYIIECTBYET «CEPEOPSHON IIy-
JIiy — OIHOTO «yHuBepcajbHOros Il mo3possitolero u obpadaThBAThH
JIAaHHBIE, W CO3/IaBATh BCIIOMOTaTeIbHBIE HHCTPYMEHTHI /IS X QHAJIN3A, U
HHUCATH BBICOKONPOU3BOAUTEIbHBIE NporpaMMbl (B ToMm uucie pius HPC).
B nacrosiiee Bpems rakyio nunty nbitaercd 3anars A1 Julia [4], koro-
Pblil COBMeIaeT OJHOBPEMEHHO U BO3MOXKHOCTH HAIIMCAHUS BHICOKOIIPOU3-
BOIHUTEIHHOTO KOJA, M TPOCTOTY ¥ HATJISITHOCTD JIJIs1 HAMMUCAHUS MTPOCTHIX
MpOrpamMM JIjist 00pabOTKY ¥ aHaan3a JaHHbX. K coXKaleHno, HeCMOTPS
Ha BEChMa, OBICTPOE Pa3BUTHE sA3BIKA U €r0 HH(MPACTPYKTYPHI, B HACTOS-
Ul MOMEHT UMEETCS O9€Hb MaJjIO KaK PA3JIMIHBIX YI€OHBIX MATEPUATIOB
HA PYCCKOM $3bIKE, TAK ¥ OIIbITA €0 MCIOJH30BAHUS B IIPEIOIABATE/b-
cKkoit cpesie. BechMa BEpOSATHO, UTO ITOT A3BIK TPOTHO 3aHMET CBOIO HUTITY
B 00JIaCTH HAYYHBIX BBIYUCJIEHWII U CTAHET TaM BECHMa, PACIPOCTPAHEH,
HO CKOpee BCero He B Ojmzkaiinem OyayImeM.

Takum 06pa3oM, TEKYIHE Peajini TaKOBBI, 9TO HAMOOEe <«IIOIXOIsI-
muMy Il g obydenusi, a Takxke 11 0OpabOTKHU W aAHAIA3A W TAHHBIX,
obL1 1 ocraércs Python. VImenHo 1o 9T0# mpuYdnHE 3TOT S3bIK ObLT BbI-
opau B kauectBe All nj1s 0OyUeHUs CTYIEHTOB, MOCTYIAIOIINX HA HATIPAB-
nenne «IIpuknaguabie Mmaremaruka u dpusnkas. Al Python mpenomaércs B
TedeHne JBYX IePBbIX CEMECTPOB MEPBOTO Kypca bakanaspuara. s oby-
Y€HUs CO3/IAHUI0 BHICOKOIIPOM3BOAUTEIbHBIX MPOrPAMM € BO3MOXKHOCTHIO
napasuiesusanuu (OpenMP u MPI) no-upexuemy ucnosnb3yercs Fortran,
KOTOPBII B HACTOSINEE BPeMs MPEMOJAETCsT B PAMKAX BTOPOTO CEMECTPA
EePBOTO Kypca.

[Toka emé paHO rOBOPWUTH, HACKOJIBKO [TAHHAs KOHIIEIIIHS IPENo/Ia-
BaHUs TPOrPAMMUPOBAHUS SIBJISIETCS YAAYHON B KOHTEKCTE OOYUEHUs IO
CIEIUMAJILHOCTH, CBA3AHHON C YUCJIEHHBIM MOJEIUPOBAHUEM (DPU3UIECKUX
MPOIECCOB, HO TIO KpaitHeil Mepe GOJBIMMHCTBO CTYIEHTOB BEChMA MOJI0K -
TEJILHO OIEHUBAIOT TPUOOPETEHHBIH OMBIT MPOrpaMMupoBanus Ha Python.
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Cepreii boikoe, Anuva Manetuna, Jlugns KopyHosa
Mockea, MI'TY um. H. 3. Baymana

Ncnonb3oBaHue cesoboaHoro MO B 00yyeHun
no HanpasneHuto «busHec-nupopmartnka»

AHHOTaUMA
Paccmatpuaetca Tekywee nosnoxenne ceobogroro MO B nporpammax
obyuyeHnst no HanpaeneHuto « busHec-unopmaTrkay Beaywmx sysos Poc-
cum.

Karouesvie caosa: busnec-ungdopmamura, duazpamamo,
business-informatics, diagrams

DKCIePThl OTMEYAIOT BBICOKYI0 BocTpeboBannocts UT-creruanbHo-
creifl B KOMIIAHUSX, MHOIME M3 KOTOPBIX HAXOJATCH HA CTbiKe uHGOP-
MAIMOHHBIX TeXHOJIOTHi n 6usneca [1]. ITosTomy mampasienne «BnsHec-
nH(MOPMATHKAY SABJISETCS MOMYIAPHBIM I TPEANPUATHN. DTO HAIPAB-
JIEHWe TIPUBJIEKAET BHUMAHWE HE TOJHKO OM3HEca, HO U TOCYIAPCTBA.
Hanpumep, noBasi nporpamma Oakanaspuara «PECYPC Poccum» B
PAHXul'C Bkatogaer jgBa nanpassenust: «busnec-undgopmarukas u «Lo-
CyJapCTBEHHOE W MYHWIIWIIAJIBHOE YIIPABJIEHUE>. TakyKe MHOXKECTBO Ha-
[IMOHAJIBHBIX TTPOEKTOB CBA3AHBI C IMPOBOH Tpaucdopmarueit u mud-
POBOIT SKOHOMUKOM, TpeOyst MOHMMAHNS KAK TEXHWYIECKO, TaK n Ou3Hec-
COCTaBJISIONIE.

Cryzsenrsl HposBdioT uuTepec K « Busnec-undopmarukes, KAk BUIHO
0 TWHAMUKE TTPOXOIHBIX OAJIJIOB B BEIYIIIUX POCCUICKUX YHUBEPCUTETAX.
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3HaHus, MOJIyYaeMble TIO 3TOMY HAMPABJIEHUIO, TOJKHBI OBIThH aKTYaJb-
HBIMU U IPUMEHUMBIMU B PEAJTHbHOMN KU3HHU.

g amanmu3a mporpamm oOydenusi Obi1 B3aT «Tom 10 By3oB mud-
poBoii skonoMuKH», cocrapienubii AHO «IludpoBas skoHOMHUKa» Tpu
nojepkke Muniudpsr 1 Accoruaruy IpeanpuaTuii KOMIBIOTEPHBIX U
UHQOPMAIMOHHBIX TeXHOMOrni [2]. Briam paccMoTpeHsbl mporpaMmbl Ga-
KaJaBpuaTa, MO3TOMY B HWTOTOBBIH cnucoK By30B Borman: MI'TY wmwm.
H.9. Baymana, HIY BIIID, UTMO, MUOU, CII6IY, MUPIA, CII6ITY
IMerpa Bemukoro, CII6GI'YT umenu npodeccopa M.A. Bonu-Bypesuua u
MBU.

Jljist OLEHKHU OBITA CTYAEHTOB BbIOPAHHBIX BY30B [POBEJIA OMPOC Y
OyMyHIIuX CIEIUAJNCTOB MO HanpaseHuo noarorosku 38.03.05 «Busnec-
uudopmaTukay. Pe3yabraThl 0mpoca MOKa3bhIBAIOT, YTO KYJIbTYPa TPUMeE-
uwerns CIIO crabo pa3Bura, a CTYAEHTHI YACTO HE OCBEIOMIEHBI O CBODO/I-
HBIX aJbTEePHATHBAX MpPOTrpaMMaM. B HEKOTOPBIX By3ax €CTh KOHKPETHBIE
TpeboBaHus K HMCHOJb30Banuio onpesgeseHHoro 10, vo B GosbinuHCTBE
CIIy9aeB OHU OTCYTCTBYIOT. [Ipw 3TOM MOJIOBWHA OMPOIIEHHBIX 33 Bpe-
Ms y4eObl CTAJKHBAETCA C TpodsemMoil HeyaobHoro u Hejgormaunoro 110,
KOTOPOE MPUXOAWTCH UCIOJb30BaTh. [IpobireMy MOXKHO pemuTsh 3a caer
ucnonszoBarus CIIO.

s eé perennst ObLIM TPOAHAIU3UPOBAHDI y4eOHbIE IIIAHBI U BbLIE-
JIEHBI TPYIITBI TIPEJIMETOB, CXOXKWE JJIsi BCEX HAMPABIECHUN 00yJIeHus:

e IIporpammMmupoBanme u pa3pabOTKa.

® DKOHOMUKA U (DUHAHCHI.

e YmpaBiieHue u Ou3HeC-aHaIu3.

e udopmanmoHHble CHCTEMBI U TEXHOJIOTUH.

B Tabs.1 paccMOTpeHO KOJIWYECTBO AUCIWILIVH, BXOISIINX B KaXK-
Iyio u3 rpyni. B caydasx, KOrga B yHUBEPCUTETE OBLIO HECKOJIBKO TPO-
rpaMm 10 Hampasjiexuio «Busnec-undopmarukas (nanpumep, CIIGIYT
um. M.A. Bounu-Bypesuua), KoIu4ecTBO JUCHUIUIMH CYMMHUPOBAJIOCH 110
IPyIIaM JTUCIUATLINH.

CJIOXXWB KOJTUYIECTBO MUCIUILIMH IO TPYIINAM, YBUIAWM, 9TO OOJIBIIE
BCEro y4eOHBIX MPEIMETOB B TPYIIE «YNpaBjeHne u Ou3HEC-aHAIU3», a
MeHnbire Bcero B rpymme «lIporpammupoBanue m paspadorkar. Mcxoms
U3 3TOr0 MOYXKEM TOBOPHTH O TOM, B KAKUX I'PYNIAX JUCIHILIAH CTOUT
pazBuBarh ucnosib3opanue CIIO.

I'pynmna aucnumaun «IIporpamvupoBanve u pa3pabOTKay HAIETIEHA
HA PA3BUTHE MPAKTUIECKUX HABBIKOB CO3MAHNS TPOrPAMMHOIO obecetde-
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IlporpammupoBanue DkoHomuka Ynpasienue HWUT

MI'TY um. Baymana 12 6 6 7
HNMY BIIID 5 8 17 4
NUTMO 11 5 5 9
Mo 9 6 10 7
CIIer'Y 5 6 6 6
MUPDA 4 4 7 7
CIIGIIY Ilerpa Besmkoro 5 34 47 32
CII6I'YT um. M.A. Boru-BypeBuua 5 21 34 24
M3an 6 11 4 4
z 62 101 136 100

Tabmuma 1: KonmmgecTBo y4eOHBIX AUCIUILINH IO IPYIITaM

HUs ¥ BeO-TIpujIoKeHuit. B 9Toi rpymme yike MCTIOIB3YIOTCS S3BIKU TTPO-
rPAMMUPOBAHUSA, [JIsI KOTOPBIX CYIIECTBYIOT CBOOOIHBIE KOMITHJISITOPHI,
MO9TOMY CTOUT MPEJJIAraTh CTYJAEHTAM CPeIbl PAa3pabOTKU C OTKPBITHIM
ucxoaabIM KooM, HampuMep, PyCharm, VS Code wiu Vim u Emacs g
MPOJBUHYTHIX CTY/IEHTOB.

Ipynna guciumime «DKOHOMUKA U (PUHAHCHI» HAIIPABJIEHA Ha 00y Ue-
HUE HABBIKAM, CBSI3aHHBIM C 9KOHOMUYECKUMU Juciuiinaamu. HecMoTps
HA TO, YTO MHOI'HE T€OPETUYECKUE MUCIHUILIUHBI He TPeOyIoT cuernudude-
ckoro ITO, juisi mpakTUYeCcKOro IPUMEHEHUs IKOHOMUYECKUX MOJIesel u
aHa/IM3a JAHHBIX CTYIEHTHI MOTYT UCIOJb30BATH MPOrPAMMBI C OTKPHITHIM
HUCXOIHBIM KOZOM, Takue Kak R u Python Pandas, matplotlib aia ananusa
nannbix; Tableau, Power BI s pusyanusamuu ganubix u LibreOffice nis
co3fanus 3MeKTPoHHbIX Tabsmi. SPSS, SAS moryr ucnosb3oBarbest s
aHam3a u 0OPabOTKYU CTATUCTUIECKUX JIAHHBIX, IIOCTPOEHHSs IPOIHO30B U
Mofesieit nccaeJOBaHmi.

B rpynne pucuunnma «Ynpasienue u Ou3Hec-aHAIN3» CTYIEHTHI U3y-
9ai0T IPUHNUILI 3((PEKTUBHOrO yIpaBieHns OU3HecoM n pa3pabdarbiBa-
ot crparerun pa3putus kommnauuii. C momompio CIIO Camunda moxkHO
AHAN3UPOBATH, ONTUMU3UPOBATH U ABTOMATH3NPOBATH OU3HEC-TTPOIECCHI
B opramm3anuu. Draw.io, Dia, Miro, PlantUML mo3BoasgioT Momenupo-
BaThb 6usHec-nporeccer. DecisionTools Suite, LINDO, SolverStudio moxx#HO
UCIOIB30BATh Ui PEIIeHns 33189 OINTUMUBAINN, [IPUHITAS PENIeHui 1
paspaborku crpareruii, OpenProject m GanttProject — nyist ynpasierus
MTPOEKTAMHU.

IIpu m3yvenum rpynnbr gucruiina «HGOpMAIMOHHbIE CHCTEMbBI U
TEXHOJIOT'UU » CTy'H‘eHTbI OCBaMBAKOT IIPUHLOUIILI ITPOEKTUPOBAHUA U Pa3-
paborku WHQOPMAIIMOHHBIX CUCTEM, YIPABJIAIOT CETEBBLIMU PECypCaMU U
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3aHUMAIOTCS Pa3spabOTKOl W BHEIPEHNEM HOBBLIX TeXHOJIoTHi. Permenns-
vu moryT crarh Takue CIIO, kak PostgreSQL uw MySQL myst co3manmus,
yOPaBJICHNS, aHAJIN3A U ONTUMU3AIUN PEJIAIMOHHBIX 0a3 JAHHBIX, HAIU-
CaHUsl 3alpPOCOB, MOJEJUPOBAHUS CTPYKTYP JAHHBIX, Bizagi mis mose-
JIMPOBaHUsT OU3HEC-TIPONECCOB, AHAJIN3A JTAHHBIX, ONTUMU3AIUHN OlePAIil
kommanuu, Kali Linux, Metasploit, Wireshark — myist anannsa 6e3omacuo-
CTH CeTH, CKAHUPOBAHUS YSI3BUMOCTEH W TECTHPOBAHUS HA MPOHUKHOBE-
uue. Kpome Toro, i1 n3ydennss KOMIBIOTEPHBIX CETEH MOXKHO HUCIOJIb30-
Barb GNS3.

Takum oOpa3om, ObljIa JOKa3aHa AKTYyaJbHOCTH ucmoab3oBanus CIIO
B 00ydYeHuu 1o HampasaeHnio « buznec-madopmarnkas, mokasaHa HeoOXo-
auMocTh pazsuTus KyiabTypbl FOSS B 5TOM HampaBieHun, MpejioKeHb
upumepbt cBoboanoro IO jyig y4eOHbIX AUCHUIIMHE ¢ OIIOPON HA aHAIM3
MJIAHOB YHUBEPCUTETOB.

Jlntepatypa

[1] A. Y36exosa Koukypenuus 3a VI T-crienuaaucToB BBICOKOIO KJjacca 060CTps-
ercs, https://rg.ru/2024/05/21/programmist-rastet-v-cene.htmlJune
6, 2024.

[2] Peitrunar By30B nudpoBoii SKOHOMUKH,
https://d-economy.ru/analitic/rejting-vuzov-cifrovoj\
\- jekonomiki-2023/, 2024.

Angpeii Muxees

Mockga

Mpoekt: RunaWFE Free http://runawfe.org, http://runavfe.ru

KypcoBble paboTbl 1 npon3BoACTBEHHAsI NPaKTUKa,
cBsizaHHble ¢ npoektamu CIMO, B ®uHaHcosoM
yHunsepcutete n HAVY BLUD

AHHOTaUUA
B poknage paccmaTprBaroTCs Kak TPAAULMOHHBINA, TaK N HOBbIA NMOAXO-
abl kK npuenededuto ctyaentos B CMO-npoekTsl. Mpu TpaguunoHHom noa-
XOA4€e CTYAEHTbI pa3pabaTbiBatoT HEBOMBLLIYIO HaCTb (PYHKLMOHANBHOCTM ANis
aasro cywecteytowero ClMO-npoekta. B atom cnydae oHn moryT yBngetb
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pe3ynbTaT CBOell AeATENbHOCTU B JOCTYMHOM BCEM >Xenatowum paboTaro-
WeM NPOrpaMMHOM NPOAYKTE, NOKa3aTb apyrum paspabotynkam (a Takxke
BO3MOXHOMY PaboTofaTeNto) XOpoLuee Ka4yecTBO CBOErO KOAA U WHTEpec-
Hble TEXHNYECKUE PELLEHUS.

HoBbili nogxon CBsi3aH C MOArOTOBKOW CTYAEHTOB K CaMOCTOSITENbHOM
LEeSTENbHOCTN HE TONBbKO B 061aCTu NporpamMmupoBaHusi, Ho n B busnece. B
3TOM CJly4ae WLyTCs HUWK B Bu3Hece, B KOTOPbLIX 33 CHET HE CYLLECTBOBAB-
WX paHee yClOoBUIM NN TEXHOMOrUM CTYAEHTbI PEann3ytoT bbiCTpble, Tex-
HWYECKU HE OYEHb CIIOKHbIE MPOrPAMMHbIE PELLUEHNS, KOTOPbIE MOTYT bbITh
B TOM WK WHOM BuAe BOCTpeboBaHbl Ha pbiHke. B gaHHol paboTe cTygeH-
Tam BblNo NPeasioxKeHO TPU HANPaBAEHMS U CAENaHA NONbITKA OpraHM3aumn
npeemcTBeHHOCTN 3Tux pabot 4epe3 CIO-npoekTbl, B KOTOPbLIX CTYAEHTHI
CNeAytoLWmnx KypcoB B CBONX KypPCOBbIX paboTax npoaoskatoT paboTsl CTy-
LEHTOB NPeAbIAYLWNX KYPCOB, a BO3SMOXHbIE Bu3Hec-cTpaTerun npeagnonara-
toT kocseHHoe ucnosb3osarne CMNO-npoekToB, cBA3aHHOE C BOCTpeboBaH-
HOCTbIO pa3pabaTbiBaeMbiX pelleHnii 4151 NOTEHLUNANbHBIX NONb30OBATENEN.

Karwuesvie caosa: CIIO, xypcosvie pabomol, npouseodcmeerHas
NPAKMUKG

Y4acTne cTyneHToB B CyLLECTBYIOLLEM MpoeKTe

B sTOM ciyuae MpOEKTHI MPOM3BOICTBEHHON MPAKTUKU U KyPCOBBIE
paboThI, PYKOBOIUTEIEM KOTOPBIX SIBJIIETCS ABTOP HACTOMAIIETO TOKJIa-
Jla, COOTBETCTBYIOT pa3paboTke HEOOJBITON 3aKOHYEHHON (PYHKITHOHAIb-
Hoctu A7st cBoboauoit BPM-maardopMbl ¢ OTKPBITHIM HCXOIHBIM KOIOM
[1]. HacTo Takue npoeKkThl CBA3aHbL C peaju3anyeli KaKoro-To 3JIeMeHTa,
cuenuduranuu BPMN (nanpumep, «Berpjenue 10 JaHHbIM», «OusHec-
OPABUJIO», <«OTJIOKEHHBIH BBIOOP», <«IOAMPOIECC-IUKI» U T. I.) WU C
pa3paboTKoil aJropuTMoB aHajm3a rpada GusHec-mporecca (Takux, Kak
«OIpee/IeHle HeIOCTUKUMBIX 9JIEMEHTOB OM3HEC-IIPOIIECCay, «OIpeaeie-
HU€ BO3MOXKHBIX MIHOBEHHBIX IIUKJIOB», <OIIPEIe/I€HUe BO3MOKHbBIX CUTY-
aluii, B KOTOPbIX OM3HEC-LIPOLECC HE CMOXKET 3aBEPUIMTLCHA» U T. IL.). B
MIEPBOM CJIy9ae Mupe HADOP MCIOIB3yEeMBIX CTYIEHTAMU TEXHOJIOTUH, TaK
KaK peam30BaTh HAJIO0 KAaK KJIMEHTCKYIO, TAK U CEPBEPHYIO YaCTh pere-
Husi. Bo BTOpOM ciiyvuae — TeXHOJIOTHi HAJI0 U3y 9aTh MEHbIIE, HO CJI0KHEE
AJITOPUTMHUYECKAs YACTh: TPeOyeTCs IPHUAYMbIBATH HE HCIIOJIb30BABIIHECS
panee asgropurmbl. Vcnonb3oBanue CIIO 3amerHo obierdaer Kak BBIIOJ-
HeHue, Tak u odopmiienue pabor: He Tpebyercs 3akJouars NDA, noky-
MEeHTaIs Pa3pabOTIYNKA ABJISETCS MOJHOCTHIO TOCTYITHON, CTYIEHTaM He
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Tpedyercs JaBaTh MPaBa JOCTYIA K 3AKPBITHIM PEMO3UTOPUSIM, CTYIEHTHI
MOTYT TIepeaaTh Pa3pabOTaHHBIN KO, KOMUCCHH 110 3AIUTE KYPCOBBIX, a
TaK’Ke BKJIIOYUTH B MOsICHUTEbHYIO 3amucKy. Kpome TOro, B 9TOM Cirydae
y CTYIEHTOB €CTh BO3MOXKHOCTH MOKA3aTh pa3paboTaHHbIil KO, OyIyIemy
paboromaresio.

Pabots! crymenTos, cesa3annbie ¢ cymectByionmm CIIO-npoekTom, Be-
nyTcs B paMKax yaebroro mporecca HITY BIITD.

Hosbie ctygeH4yeckue CIMNO-npoekTbl

Hogsre crymenueckne CIIO-mpoekThI, oOprann3yemMbie aBTOPOM HACTO-
SAIIErO JO0KJIa A, CBI3aHbI C aBrKenneM «(CrapTam Kak IUIJIOM» U Opra-
auzanueit rpynn BTCK (BpeMeHHBIX TBOPYECKHX CTYIEHYECKUX KOJIJIEK-
tuBoB) B DuHaHCOBOM yHUBEpCHUTETE.

B coBpemeHHBIX By3ax KpOME€ TPAIUIMOHHOTO OOYyUEHHs TOCTEIIEHHO
MOSIBIITOTCsT (POPMBI TIOITOTOBKHU CTYIEHTOB, CBS3AHHBIE C MPEIITPUHUMA-
TEJIbCKON JIeaTeIbHOCTBI0. B ciiydae cTyIeH9ecKIX CTapTALOB yYaIluecs
UILYT HUIIK B OU3HECE, B KOTOPBIX OHU MOT'YT MPEJJIOKUTH BOCTPEOOBAaH-
HbIE pereHus. JacTo 9TO MPOUCXOAUT B O0JACTIX, B KOTOPBIX HEIABHO
MOSIBUJINCh WHHOBAI[MOHHBIE TEXHOJOTUIECKUE DEIIEHNs WA HOBBIE (hOpP-
MbI COLMAJILHON Opranu3aiuu (HOBblE OLITOBBIE YCTPONWCTBA, HOBBIE TH-
bl COLMAJIbHBIX CeTell UM CPeNCTBA KOMMYHUKANUKU U T. 11.). CTyaeHTb
ObICTpEE U Jierde aJanTUPYIOTCs K U3MEHUBINUMCS yCIOBHAM, 4eM Oosee
crapime BO3pacTHbIe Kareropun. Hampasienne «Crapran Kak IUTIIOM»
MPEIITOIAraeT, YTO BBIMYCKHUK 3AIUIAET PEAbHBIN TEXHOJIOTHIECKUi
MIPOEKT, UMEIOIHi OM3HeCc-TepCcrneKTuBbl. B paMKax maHHOro momaxo/aa Obl-
Jla CAesIaHa MOMBITKA HaiiTh cBsa3anHyio ¢ UT-paspaborkoii mpeaMeTHyo
00J1aCTh, B KOTOPOH 3a CYeT JOCTHXKEHWI MOCIETHEr0 BPEMEHU JIJisi CTY-
JIEHTOB IOSIBUJIACH BO3MOXKHOCTH CO3/IaBATb BOCTPEOOBAHHBIE OU3HECOM
PEeITeH .

Bbuto npeyioxkeHo Tpu HAIpaBJIEHUS sl KYPCOBBIX PabOT, MHUIAA~
THBA KOTOPBIX HpuIiia u3 MOCKOBCKOrO rocyJapCTBEHHOIO YHUBEPCUTETA
reoze3nn u Kaprorpadun. Takke ObLIa MTPOU3BEIEHA MOMBITKA OPTaHI30-
BATh IPEEMCTBEHHOCTD ITPOEKTOB, ITPU KOTOPOH CTYIEHTHI CTAPIIErO Kypca,
II0CJIe 3aBePIIeHHsT KyPCOBO pabOThI Iepeal0T pa3pabOTaHHbIH KO/ CTY-
nmerTaM miasiiero Kypea. [oaxon «Crapran Kak JUIIOM» TPEJIToIaraer,
YTO CTYJIEHThI, OPraHU30BABIIKAE CTAPTAI, SIBJISIIOTCS CODCTBEHHUKAMEI KAK
KOMIIAHUH, TaK 1 pa3padarbiBAEMOro mporpaMMHOro npoaykra. [losromy
OBLIIO TPEJJIOKEHO pa3padaThIBATL MPOEKTHI MOJ, CBODOAHOM JIHIIEH3HEH,
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TIIOCTEIIEHHO ,ZLO6&BJIHH B YH9aCTHUKU TPOEKTa HOBBIX CTYAECHTOB. HpI/I 3TOM
J000# CTYZEHT MOXKET Cesarh Ha OCHOBe mpoekTa MVP (MuHMUMAILHO
JKU3HECIIOCOOHBIA MTPOIYKT) COOCTBEHHOIO CTapTAIla U UMETh Ha HETO IIpa-
Ba COOCTBEHHOCTH, KAK HA COCTABHOE MPOU3BE/IEHUE.

[IpemoxkeHHbIe HATPABIEHUS [JI KYPCOBBIX PAOOT:

e Cucrema oIpesesieHus MEeCTOMOJOKEH!UH OObEKTOB TO MPSMbBIM U
O0OpaTHBIM YIJIOBBIM 3aCE€YKAM, CBA3AHHBIM C 3JIEKTPOHHOU KapTOii.

e Cucrema st paborsl ¢ ganabiMu cepsuca FIRMS, ocymecTsiisito-
ITasi TMOAINMNCKY Ha OMOBEHIEHUA O MOZKapaX, MPOUCXOAANINX B YKa-
3aHHOM paiioHe.

e Cucrema, OCYIIECTBISAIONAs MOHUTOPUHT OOBEKTOB KYJIBTYPHOIO
HACJIe/IWsl IIPU HOMOIMM PAarsing-mMeroja U COODIIAoNIAs O COCTOs-
HUSIX PECTABPAIMOHHBIX PAOOT.

IIpuBenem 6omee moapobHOE OMKUCAHNE OIHOIO U3 MPOEKTOB.

Cuctema onpepeneHuss MecTonosioXeHuii 06bLekToB no
NpPAMbIM U 0OpaTHLIM YII0BLIM 3acCe4ykam

[IpoekT MOCBAIIEH PEIeHnio 389U OIPEIeIeHNsT KOOPAWHAT HADJIIO-
JTAeMbIX $BJIEHWI HA OCHOBE JAHHDBIX, KOTOPbIE OJIHOBPEMEHHO BBOISAT
HECKOJIbKO I10JIb30BAaTeJIel, HAXOIANIMXCS B PA3HBIX MECTaX, IPU IOMO-
I OBITOBBIX MOOHMJIHHBIX YCTPOWCTB 6€3 WMCITOJIH30BAHMUS CITEIHATHHOTO
TEXHOJIOTHYECKOTO 000pymoBanus. Takas CuUCTEMa MO3BOJUT HCIOJIH30-
BATh WHUIMATUBY HACEJEHUS B YIPEXKICHUU HEXKEJIATEIHHBIX COOBITUH 1
MIPEIOTBPAIIEHNH Ype3Bbluaiiabix cutryarnuii. [lombp3oBaTensmMu cucremMbl
MOryT ObITh CBUIETEIN IUCTAHIIMOHHO HAOJIIOJAEMOro MoXKapa, KpyIie-
HUA, UHBIX CJICIO0B 68,H,CTBI/IH nJIn OIMaCHOT'O MPUPOJHOIO ABJICHUA.

Crocob ompeeneHns MeCTOIOOKEHHsT HaOII0TAeMOr0 SIBJICHHS OC-
HOBAaH Ha €ro HabOJIOJEHHN W3 PA3HBIX TOYEK. Kcam o0beKT BHUMAaHU
O/IHOBPEMEHHO HADJIIOIAETCH C HECKOJIbKUX PAKYPCOB, JJIs OLPEIEICHIS
€ro KOOPIWHAT HYKHO 3aCeYb HAIPABJIEHUST HA OOBEKT U3 TOUYEK C M3BECT-
HBIME KOOpAuHATaMu. Takoi MeTO I OnpeIe/IeHnsT KOOPINHAT HA3BIBAETCS
MpAMOit yryIoBoO#t 3aceukoit. ObpaTHas yriioBast 3acedKka MPUMEHSeTCS JJIs
OTIpe/iesIeHrsi KOOPINHAT HADIIOAATE s, HE 3HAOIIETO CBOETO TOIOKEHMS.
B 3ToMm ciyuae muis mosrydenHusi KOOPAMHAT 3aCEKAIOTCH HAIIPABJIEHUS U3
TOYKHU HAXOZK/IECHUA Ha,6J'IIO/IaTe.HH Ha O6’beKTbI C U3BECTHbBIMU KOOPJAHWUHA-~
TaMHU.
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Cucrema 0/KHA JaBaTh BO3MOXKHOCTH OJHOBPEMEHHO HAOJIIOAI0-
UM $IBJIEHWE TOJIb30BATENISAM, YaCTh W3 KOTOPBIX 3HAET CBOW KOOPIH-
HATBI, & 9aCTh MOXKET HE 3HATH, BBECTH HAIIPABJIECHUS HA SBJICHUE U W3-
BECTHBIE OOBEKTHI MECTHOCTH, MOCJE Yero CHCTeMa OMPEeIEeTUT KOOPIUHA-
ThL ABJICHUS, & TAKXKe TOJIb30BaTesel, He 3HAIONIUX CBOM KOOPIUHATHI U
oToOpa3uT WX Ha Kapre. BBOI HATpaBIEHUN MOYXKET MPOU3BOAUTHCSA SIBHO
Jepe3 TOCTPOEHWe JIMHUI HA dKpaHe MOOUIBHOTO YCTPOWCTBA, HAMPAB-
JIEHHBIX Ha, COOTBETCTBYIONHE OOBEKTHI min myTeM (oTorpadupoBaHUs
OKpyKaroleil MeCTHOCTH U yKa3auus Ha GoTorpadpuu U3BECTHBIX U HEU3-
BECTHBIX 0O'bEKTOB (B 9TOM CJIydae CUCTEMA CAMOCTOATEIbHO PACCIYUTAET
COOTBETCTBYIOLIUE YIJIbL).

ITo 3roit Teme 3a aBa roma HANMKWCAIN KYPCOBBIE PAOOTHI HECKOJBKO
crynentos. [loka HeIb3s CKA3aTh, 9TO MPEANOIATAIONINHACS TPAKTHIECK I
PEe3yabTAT ITOM [EATEeHbHOCTH JOCTUTHYT. VICmonms30BaTh pa3pabOTaHHbIH
KOJI JIJIsl PeasibHON paboThl HA MECTHOCTHU €Ile HeJb3s, T. K. IPU BbIIIOJ-
HEHUU 3THUX KYPCOBBIX OOJIBIIMHCTBO CTYIAEHTOB OPHEHTHUPYETCS CKOpee
HA [IOJIyY€HUE OLUEHKH, YeM Ha JIOBEJeHHe [IPUJIOZKEHHUs] 10 IPAKTHIECKO-
ro ucrnojb30oBanusa. C MpeeMCTBEHHOCTHIO HA MPAKTHKE TOXKE OKA3aJIO0Ch
BCE JIOCTATOYHO CJIOKHO. OIHAKO, COOTBETCTBYIOIINE TPOEKTHI C OTKPBI-
ThIM KOJOM ecThb. Ilo pe3yspraram paboThl HaJ ONHUM U3 MPOEKTOB ObLIA
ony6JIMKOBaHa craThs [2].

Buisoabl

B noksazie paccMoOTpeHo IpuBJIeYeHNE CTYIEHTOB K pa3paboTKe Cylie-
crByiomiero CITO-npoekra u nonbiTka opranusaruu crynerndeckux CIIO-
[IPOEKTOB B PAMKAX HOBBIX (pOPM PabOTHI CO CTYJAEHTAMM, TAKUX KAK Ha-
npasjenue «Crapran kak guinjom» u opradusauusi rpyinn BTCK. Ecuu
MpUBJIEYeHNE CTYAEeHTOB K pabore B cymecryomem CIIO-nmpoekTe xo-
poIo oTpaboTaHO W WMEET MHOTOJIETHIOI MPAKTHUKY, TO HOBBIE (DOPMBI
pPaboThI CO CTYAEHTAME TPUKUBAIOTCA HenpocTo. OmHako, By3aM 9TH Ha-
[IPABJIEHUSI KHTEPECHBI U MOXKHO OXKHJIATh, 9TO MPAKTHIECKUE PE3yTIbTATHI
HOBOI'O [OJIXOJ/Ia Y€pe3 HEKOTOPOE BPEMsi TOXKE IOsIBATCS.

JlntepaTtypa

[1] Ccbuiku va caitrer upoekra RunaWFE Free: http://runawfe.org,http:
//runawfe.ru
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[2] Muzees A.I., Bpwaés B.JI., I'pysunos B.C., Caseaves M.B. Meroquka Ko-
JIEKTUBHOM (PUKCAITH MeCTOIIOJIOKEHNST HAOIIOMaeMbIX IPE3BbIYANHbBIX CHU-
Tyaupil METOZ0M NPSMOil 3aCeYKH Ha OCHOBE MOOHJIBHOIO TEIeKOMMYHHKA-
[MOHHOTO TIPUJIOYXKEHUsI ¢ Kaprorpadmaeckum mHTepdeiicom. «CucreMubIit
aHaJM3 W TpuKJIagHas nadopMarukay. 2023; (3):40-46

AnTton YiimuH, Nnbs Moposos
Mockea, PT'V HedTtn u rasa (HNY) umenn N.M. I'ybkuna

Mpoekt: AUream

AcnekTtbl npumererns CMNO B pamkax pa3pabotku
3agaHuin [13 no cneunansHoctn 09.02.06
«CeTeBoe U cucTteMHoe agMUHUCTPUPOBAHNE»

AnHOTauMA
B pabote paccmoTpeHbl pasnuytbie cneguansioctu no PrOC 09.02.06
n npukasam MuHobpHayku. Mo TexHonoruyeckomy cteky 6sin cpopmmupo-
BaH CMMCOK NO NPOrpaMmMHOMY 0beCneveHnto Anst NPOBEPKU YPOBHS NOArO-
TOBKM CTYAEHTOB CpefHEro npodecCcuoHanibHOro obpasosanusi.

Karoueswe caosa: CIIO, cemesoe u cucmemmoe aOMUHUCPUPOSAHUE,
npogdeccuonasumen

OT'BOY AITO UPIIO sBisiercst orepaTopoM JIEMOHCTPAIMOHHOIO K-
3aMena 6a30BOr0 U MpOMUILHOTO YPOBHEHN JJIs CTYIE€HTOB, 00y IAIOIINX-
st 10 TpobecCusiM U CHEeIHaIbHOCTSM CPeIHEro npodecCHoHAIbBHOTO 00-
pazosanusa. B 2023 roay mox pykosogcrsom UPIIO 6Geumu pazpaborambt
385 oleHOYHbIX MaTepuaJsioB 1o 222 npodeccusiM U crenuaibHocTam [1].
Kommnerennus «CereBoe u CHCTEMHOE aJIMAHUCTPUPOBAHKUE» KYPUPYETCs
KoMaHTo# au_team ¢ 2023 roga. B 2022-23 yuebnom romy Mo ITaHHOMY
HAIpPaBJIEHUIO MPOIIIN JIEMOHCTPAIIMOHHBIN dK3aMeH 4362 ydJacTHUKA W3
61 cyobekra P® na 6aze 147 0Opa3oBaTeIbHBIX OPTaHU3AIUI.

B kauecTBe 6a3br 11 pa3pabOTKU KOMIIJIEKTOB OIEHOYHOM JOKYMEHTa~
muu (KOJI) mus nposenenus B 2024 rosy rocy1apCTBEHHON HTOrOBO aT-
recraiuu ([IPOMEKYTOYHON arTecTaiyu) no 06pa3oBaTEIbHBIM IPOrPaM-
MaM CpeHero mpodecCuOHATLHOIO 00pa30BaHusd B pOPME JTEMOHCTPAIIH-
OHHOTO 3K3aMeHa 0a30BOro u NMPOMUILHOTO yPOBHEH KOMAaH/1a yIpaBJe-
HUsT KOMIeTeHnell Bbiopasia pemenus Ha 6ase «Bazamsr CIIO».
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ITpumenenne exuroro permtenus [2], ayst moarororkn koroporo KO/
MTO3BOJISIET C OHOM CTOPOHBI YHU(MDUIIMPOBATH MPOIECC PA3pabOTKH U MPO-
BEepKH pabOT yYACTHUKOB, & C APYTOil — aDCTParupoBaTHCA OT KOHKDPET-
HBIX 3aKPBITHIX [POJIYKTOB B PaMKax 06pa3oBarebHOro mpormecca [3].

B coorsercreun ¢ tpeboBanusivmu @UPIIO 6b1mu onpenenenst KO /bt
MO CJIEAYIONINM HaTpaBaeHusaM noaroroBku: Puc. 1 ma crtp. 46, Puc. 2
Ha cTp. 47

Pazpaboranmbiit maker KO/ obecreunBaer BO3MOKHOCTH CHCTEMHOIM
1 TIyOOKO# MPOBEPKHU yPOBHS TMOATOTOBKU CTYAEHTOB CpenHero mpodec-
CHOHAJIBHOTO OOpa3oBaHus, a pabora Ha 6a3e COBPEMEHHBIX OTKPBITHIX
nporpamMm obecneduBaer [IyOOKOe [MOHMMAHUE TEXHOJIOIMIl U BBICOKYIO
THOKOCTH TIOJATOTOBJIEHHOTO CITEIIAAJINCTA.

Jlntepatypa

[1] Bank onenounsix marepuanos 2.0 — Texcr: smexrponnbii. — URL:
urlhttps://bom.firpo.ru/Public(nara obpamenns: 04.06.2024).

[2] Quanxo Aana Heanoena, Tuynoe Cepzeti Bacuavesuw, Cenan Adeav Mo-
zammed Mozammed TIpakTHKO-OpHEHTUPOBAHHAS MOJETH PO} ECCHOHAIb-
HOM MOITOTOBKU CTYJEHTOB - OYAYIIUX MPETOIaBATEIel TEXHUIECKUX JIHC-
e // ITHuO. 2023. Ne2 (62).

[3] Vimun A. I O630p cucrem mozmenmpoBanus: anamm3 3P@exTuBHOCTH HA
mpumepe uemmuonara AtomSkills—2023 / A. I. Vitmun, B. C. I'pekos //
Apromarusanus u undopmarnsamus TOK. — 2023. — Ne 11(604). — C.
25-34. — DOI 10.33285/2782-604X-2023-11(604)—25-34.

[4] @I'OC 09.02.06 CereBoe u cucremuoe agumuancTpuposanue IIpukas MuHo-
6puayku Poccum ot 09.12.2016 N 1548 (pem. or 17.12.2020).

[5] IIpukas Munnpoceemenus: Poccun ot 10.07.2023 N 519 «O6 yTBepx aeHun
dbemepanbHOTO roCyIapCTBEHHOIO 00pPA30BATEIHHOIO CTAHIAPTA CPEIHEro
npodeccuonanbuoro obpasosanus 1o crenuasuabaoctu 09.02.06 Ceresoe u
CUCTEMHOE aJMUHUCTPUPOBAHUES.
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loroc 5] on (OcHosHoli cTex TexHoorUiA Mpumep MporpamMMHLIX MPOAYKTOS
droc Cereson n | KOFS Moaye 1. HacTpoiiKa ceTesoll uncppacTpyKTypst
09.02.06 cncTem- 09.02.06 |IP-agpecauus lsystemd-networkd, etcnet, etc
Cerence u Wi 12025 [Hacrpoiika VIAN [Open vSwitch, systemd-networkd, etc
cucTemHoe 2aMUHN- MapupyTnsaums FRRouting, Systemd-network, EcoRouter, etc
agmunnctpe- | cTpatop = [2TP, GRE, IP in IP, etc
posative Kondpur [SSH, Telnet, VNC, etc
Mpukas MpoToKkon AuRaMueckol KoHdparypaLm Dhepd, et
MurobpHaykn ocros
Poccun ov |QvHamndeckan cetesan ptables, nftables, firewall, etc
09.12.2016 N (Cepaep AoMeHHbIX WMen [BIND, dnsmasg, etc
ﬁ‘fz(;;;d)‘" Mogynb 2. Opraruaaiyts ceTenoro HcTen
12 [ovenran wnbpactpyKTypa [Gamba, FreelPA, stc
Ceresan atinosan cucrema INFS, SMB, i5C5l, etc
Cry6a ceresoro spemenu Chronyd, etc
[Ansible, Puppet, etc
Crcremsn Gasamin Aambx [MariaDB, MySQL, PostgreSQL, etc
Beb-cepaepa Nginx, Apache, etc
IRAID-Texrionorun xpaners AanHeix Mdadm, Ivm, etc
Crcrema ynpasnenus obywernem Moodle, etc
KowTeii Docker, etc
Moayie 3. SkcrAyaTaLWA ObBeKTOB CETeBOR MHCPPACTPYKTYPE!
Oerrp [OpenSSl, et
[Lincpposane Tpacbika PSec, SSL, etc
iptables, nftables, firewalld, etc
Mevats ICUPS, etc
[Moruposanme Rsyslog, systemd-journald, etc
y<TpoiicTS Zabbix, Grafana, SNMP, etc
pesspaHoro Bacula, Ansible, etc
Crewr | KOB | Moy 1. HacTpolixa ceTeson HcbpacTpyKTypsl
anuer 09.02  [P-appecaums [systemd-networkd, etcnet
no 06 Hacrpoika VLAN [Open vwitch, systemd-networkd, etc
Ao ;25 MapwpyTusanan FRRouting, Systemd-network, EcoRouter, etc
croun IP-rynrennposarine [2TP, GRE, 1P in IP, etc
posa- VaanenHoe kordurypuposative [SSH, Telnet, VNC, etc
Huio MpoToKon AVHaMIHecKoR KoHPUTypaLMH Dhepd, etc
cetn [xocToB
|ranieckan cetesan TpaRcRALM ptables, nftables, firewalld, etc
(Cepeep AomeHHbIX umen [BIND, dnsmasq, etc
Moay e 2. Opraniisatin CeTeBOr0 aAMMHUCTPHPOBAHIIR OTEPALIORHEIX CHCTEM
|Bowenran undbpactpyxTypa [Samba, FreelPA, etc
Ceresan datinosan cucreva INFS, SMB, i5C5), etc
Cryw6a ceresoro spevenn Chronyd, etc
NHcTpymeHTI aBTOMaTH3aLMK |Ansible, Puppet, etc
Crcrems ynpasnent Gasann AarHbX MariaDB, MySQL, PostgreSQL, etc
Beb-cepaepa Nginx, Apache, etc
IRAID-Texvonoran xpanern AanHbix mdadm, vm, etc
Rowrernepwsatin Docker, stc
Moay e 3. DkcrayaTaLn obauHeix pecypcos
[Texvonorum snpryanusaun [AneT Cepsep Buptyannsauus, PVE, KVM, etc
Rowrernepwsatin Docker, Docker Compose, stc
MoHuTopunr Zabbix, Grafana, NodeExporter, Prometheus, etc
Crcrema ynpasnenu obywennem Moodle, etc
Tipukas Cucrem KOR, | Moyns 1. HacTpoiika ceTeso ncppacTpyKTypsi
Murnpoc- Wi 09.02 [P agpecauus [systemd-networkd, etcnet
BeeHms aaMuH- -06- Hactpoiika VLAN [Open vSwitch, systemd-networkd, etc
Poccun or cTpatop 2 Mapupyrwsauns [FRRouting, Systemd-network, EcoRouter, etc
;‘1’;’%2223 N 5?:::“”' 2025 [Boyhnenwposare L2TP, GRE, IP in IP, etc
[VaaneHHoe koHdbnrypuposative [SSH, Telnet, VNC, etc
yTBepae-H | obnaumbix o
onepane. cepancos) MpoToKon AuHaMiveckoR KoHGpUTypaLMh Dhepd, etc
s [xoctos
|vHammseckan ceTesan TpaRCAALMA iptables, nftables, firewalld, etc
rocyAapeT- [Cepeep AoMmeHHbIX umen [BIND, dnsmasq, etc
Bentoro Mogy e 2. OpranaaLin CeTeBOr0 aAMMHUCTPHPOBARIIR OMEPALIORHEX CHCTEM
obpasosa-
Temuioro |Jowenran undbpactpyxrypa F_amha. FreelPA, etc
cranpapra Ceresan datinosan cucrena INFS, SMB, i15C5], etc
cpeatero Cry6a ceresoro speveru Chronyd, etc
npodpeccuo- NHcTpymenTl aBTOMaTH3aLMK |Ansible, Puppet, etc
HankHoro Crcremsi ynpasnienn Gasamn farHbx MariaDB, MySQL, PostgreSQL, et
obpasosa-us Be6-cepaepa Nginx, Apache, etc
no creuwane- [RATD-Texvionoran xpanerus AanHe mdadm, vm, etc
Hocti Koweiinepnsauys Docker, etc
09.02.06 Moay e 3. SkcrAyaTaLn ObAaHEIX Pecypcos
Ceresce u -
cuctemroe [Texvonorum swpryanusaun [Aner Ceprep Bupryanusauus, PVE, KVM, etc
aamunm- Kowrelinepuaatyns Docker, Docker Compose, etc
cTpuposanue" MorwTopsr Zabbix, Grafana, NodeExporter, Prometheus, etc
Crcrema ynpasnenus obyuennem Moodle, etc

Puc. 1: Texunosoruyeckuii crek, npuMenseMplii m1iis pazpadorku KOJI o

tpedosanuo ®I'OC
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Cucremmiii KO | Moayab L. Hactpoiika cetesoi wid Typhi
09.02.0 IP- lsystemd-networkd, etcnet, etc
Top 63 |Hacrpoitka VLAN [Open vSwitch, systemd-networkd, etc
(Sxennyata- 2025 |Mapwpywsaums [FRRouting, Systemd-network, EcoRouter, etc
uus obekTon IP-rynhenmposanne L2TP, GRE, IP in IP, etc
ceresoil Mpotokon  awmamuveckoit  korcurypauum/Dhepd, etc
wrcbpacTpy- ocron
wTypei) [Inmammueckas cetesas iptables, nftables, firewalld, etc
(Cepaep aomentbix nmen [BIND, dnsmasa, etc
Moayas 2. O cerenoro cucrem
pa [Samba, FreelPA, etc
(Ceresan cpaitnosan cucrema INFS, SMB, iSCSI, etc
[CnyxBa cereroro spemenn [Chronyd, et
/I IAnsible, Puppet, etc
[Cuicremul ynpasnerms Bazamu aanHeix MariaDB, MySQL, PostgreSQL, etc
[Beb-cepeepa Nginx, Apache, etc
[RAID-Texronorum xpaneus aanHbix [mdadm, Ivm, etc
[Cucrema ynpasnenus obyuerme Moodle, etc
i Docker, etc
Moayns 3. oBTeKTOB CeTeRoii UH(PACTPYKTYphI
[Llerrp cepr [OpenSSl, etc
1 Tpachuka IPSec, SSL, etc
[Mexcetesoe aKpanmposanme iptables, nftables, firewalld, etc
Mevars [CUPS, etc
Jlorupoeatue Rsyslog, systemd-journald, etc
[Monuropukr ycTpoiica [Zabbix, Grafana, SNMP, etc
[Mexaruam peaeperoro Konuposars Bacula, Ansible, Rsync, etc
Noruposatine Rsyslog, systemd-journald, etc
Cucremublii KoA Mogaynb 1. Hactpoiika ceTesoii nHpacTpykTypbl
09.02.0
op 6.4 IP-agpecauus lsystemd-networkd, etcnet
(3xcnnyata- 2025 |Hacrpoiika VLAN [Open vSwitch, systemd-networkd, etc
o pLIp FRRouting, Systemd-network, EcoRouter, etc
cncrem)

[P=ryrrennposane

L2TP, GRE, IP in IP, etc

AanerHoe Koncpurypuposane

[SSH, Telnet, VNC, etc

[MpoToron AuHamMAecKoR KoHpUTypaLn
ocTor

Dhepd, etc

[Muramireckas cetesan Tpancnaums

liptables, nftables, firewalld, etc

(Cepaep Aomentun umen

BIND, dnsmasq, etc

Moayns 2. O

ceTeBoro

cuctem

[Mowennas wnbpactpyktypa

[Samba, FreelPA, etc

(Cerenan danosan cuctema

INFS, SMB, iSCSI, etc

(CrywBa ceresoro spemenn

[Chronyd, etc

VincrpymenTer asTomatusatn

[Ansible, Puppet, etc

(Cicremur ynpasnenns Gasamn ganme

MariaDB, MySQL, PostgreSQL, etc

[Be6-cepoepa

Nginx, Apache, etc

[RATD-Texwonorun xpanenis Aanmsix

Imdadm, lvm, etc

Konrermepnsatst

Docker, etc

Moayn 3. SkcrnyaTauus obnauHLIX pecypcos

[Texonornn snpryanwsaan

[AneT Cepeep Bupryannsauus, PVE, KVM, ctc

[Konetinepnzats:

Docker, Docker Compose, etc

[Morropunr

[Zabbix, Grafana, NodeExporter, Prometheus, etc

(Cicrema ynpasnenus oByvenven

Moodle, etc

Puc. 2: Texnomornueckmnii cTek, mpuMeHsieMbrii 1 paspadorkn KO/ mo
tpedosanuio ®PI'OC



48 28 nioHsA, NATHWLA

Mapus lNonskosa, Knpunn Hysunun
Mockea, OO0 «OtkpbiTast MmobunbHasi nnaTdopma»
https://gitlab.com/omprussia/edu

Obpa3oBaTtenbHas cpega «Aspopax»

AHHOTaUMA
Loknag 3HakOMUT C ONbITOM GOPMMPOBAHUS aKAZEMUNYECKOrO coobLie-

CTBa BOKPYr TEXHOMOruii, ncnonbsyembix u cozgasaembix OO0 «OTkpbiTas
mobunbhas nnatdopma» (OMM), komnanneii-paspaborTinkom mobunsHol
OC «Aspopa». [puseséH npumMep npuMeHeHns ONEHCOPC-Noaxoaa K nyb-
nukKauun y4ebHo-MeTogmYecknx maTtepumanos, paspabortavueix OMI n Ha-
npaBfieHHbIX Ha npodunbHoe obyyerme. MpeanoxxeHbl BapmaHTbl passnuTus
3KOCUCTEMbI aKaAEMUYECKUX U UHAYCTPUANBHLIX NapTHEPOB.

Karouesve caosa: OC «Aepopas, cucmemmas pa3pabomxa, mobusbHAA
paspabomika, evicwee 0bpazosanue, JONOAHUMEAbHOE 00PA306aHUE

000 «Orkpsiras MmobunbHas mardopmas (OMII) [1] sBasiercs pas-
pabOTYNKOM CPEZCTB, TO3BOJISIONINX BLICTPOUTH IOBEPEHHYIO HHMPa-
CTPYKTYpPY /i paboThl ¢ MOOHIBHBIME ycTpoiicTBamu. OyHKITMOHHPO-
BaHME TakKOl MH(PPACTPYKTYPHI OOECIIEYUBAETCS, B TOM YHCJIE, OMEPAIH-
OHHOM cucTemoit «ABpopas u maaTdOpMoll yIPaBIEHHUS yCTPOHCTBAMA
«Appopa Hentp». OC «ABpopas [2] npenHasHadeHa It HCTOTb30BAHMUS
Ha cMApTdOHAX U TJIAHINIETaX KOPIOPATUBHBIMU 3aKA3IUKAMU U TOCY-
JIApCTBEHHBIMU KOMIaHusaMu. Pa3zpaboTka OnepanuonHol CUCTEMbBL U TPHU-
kaagaoro ITO — 510 HABOP CIOKHBIX TEXHUIECKUX 33184, KOTOPBIE TPe-
OyIOT BBICOKOH KBau(pUKAIAKA OT COTPYAHUKOB. IIpu 3TOM Hamr onbiT u
OTBIT HAIMMUX MAPTHEPOB MOKA3BIBAET, YTO Y MHOTUX KAHIWIATOB HA, OT-
KPBIThIE BAKAHCUH HE JTOCTAET (hYHIAMEHTATbHBIX 3HAHUN IO PSIIy TEXHO-
Jioruit, BaXKHBIX KakK I HAC, TaK U JJist poccuiickoro UT-coobmecTsa B
nesom. IToaroroBka KBaudUIUPOBAHHBIX KAAPOB By3aMu [IPHU TOIEPK-
ke NT-kommanuii ceiffgac MO3UTUBHO CKAXKETCs HA YKPEIJIEHUU TEXHOJIO-
TUYECKOTO CYBEPEHUTETA y¥Ke B KPATKOCPOYHOI mepcrnekTuBe. Mbr 3arry-
CTUJI AKTUBHOCTH, HAMPABJIEHHBIE HA CO3JAHWE AKAIEMUIECKOTO CO00-
IIIECTBA, BOKPYT TEXHOJIOTHUH, C KOTOPBIMU MbI paboTaeM, u y4eOHbIX Kyp-
coB. lleneBoe BuieHMe pe3yabTara — 3TO IKOCHCTEMA, CO3JAHHAS MApPT-
HEPCTBOM 0OPA30BATEIHLHBIX U WH/YCTPUAJBHBIX OPTaHU3AINN, TPUHUMA-
IOIIAX HEMOCPEJICTBEHHOE y4acTHe B PA3BUTHUM MAaTEPHUAJIOB, JIOCTYITHBIX
O/l OTKPBITHIMU JrutieH3usiMu. OCHOBHBIE HAIPABJIEHUS CJIEIYOIINE:
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Caiir: mHdOpPMAIIMS O HAIMKUX AKTUBHOCTSAX, B T. 9. CTAKUPOBKH,
COTPYJHUYECTBO IO IPOBEJEHUIO UCCIeJOBAHUIO, IIOJE3HbIE CCBLIKU

[3]-
OTkpbIThIe KaHanbl u rpynmsl B Telegram [4].

IMopran pas paspabordukos [5], npenocraBasiomuil HeOOXOAUMbIE
JIJIS CAMOCTOSITEIbHOMN PAa3pabOTKH MPUIOKEHNH HH(OPMAIIHIIO U Pe-
CypCHI.

YuebHO-MeToarYecKe MaTepualibl Ha git-penozuropuu [6].

B mamreit pabore 0Ka3a10ch BasKHBIM, 9TO IIyOJUKAINS MaTEepHAIa yIeo-
HOro Kypca — 310 pa3merierne PI1/] komMepdeckoit KOMIAHUHT B ITyOInd-
HOM JIOCTYII€ [0/ IEPMUCCUBHOMN JinlieH3uil. B 9T0M ecTb MHOIO HIOAHCOB,
HAYWHAsS C OPraHU3AIMOHHBIX BOMPOCOB U y4éTa HA OajiaHce, 3aKaHYHU-
Bas TEXHWYECKUMHU acreKTamu. /[Jjiss 3TOro Mbl mpopaboTajn CJIeIyOIme
BOIIPOCHI:

Yro nybimukyeM — y4eOHO-MeTOINYeCKrne MATePUAJIbl 10 TEXHOJIO-
rusM, ucnonab3yembiv B OMII, KoTopbie MOy T ObITH TPUMEHEHBI 06~
Pa30BATEILHBIME OPIaHU3ANUAME JJIs CO3/IAHUS WU PACIIMPEHUS
y9IeOHBIX KYPCOB.

Ha kakux ycioBusix mpemocTaBiseM JOCTYIl — JOCTYT IPeIoCTaB-
JISeTCH 110 YCJIOBUAM [IEPMUCCUBHOM JINIIEH3HUH, JIOIIyCKAIOIell, B TOM
4ncCyIe, KOMMepUYEeCKOe UCIOJIb30BaHue.

Ha xakux ycioBusix npuHIMAaEM TPABKHU — PErJIAMEHT ITPABOK OIpe-
Jendercs OTAeJIbHbIM COlJIallleHUueM, KOTOpoe, B TOM 4ucJjie, yIpas-
JIIET COXPAHHOCTHIO JINIIEH3UH.

Or KOro KM ydacTre — IPernojaBarenn 06pazoBaTeIbHbIX Opra-
HU3anuil, BHEJAPSAOMMX KyPChl HA OCHOBE HANIMX y4eOHO-
METOIUYECKUX MATEPUAJIOB, PA3PAOOTUNKN OTKPHITOTO COODIIECTRA,
«ABpopas.

Tne Bcé sro mesraem — B git-peno3uropuun. Ha moment nanucamms
Te3MCOB Mcmoab3yercs mybanansrit GitLab.

Kakue maCcTpyM™MeHTBI, (POPMATHI, TOAXOIBI UCIOIbB3yEM — BCE HUC-
[I0JIb3yeMble /I [IOJIOTOBKU U HMCIIOJIb30BAHUA KOHTEHTa UHCTPY-
MEHTBI SIBJISTIOTCST TPOTPAMMHBIM O0ECTIEYEHUEM C OTKPBITHIM UCXO/I-
HBIM KOJOM U BO3MOXKHOCTBIO CBODOOTHOTO WX MCIIOJIH30BAHUS.
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JlntepaTtypa

(1]

2]

(3]

[4]

(5]

[6]

Caitr OOO «OtkpsoiTas MobmabHaAs IaTdOpMas: OMUIHATBHBIN caiiT —
2024r. — URL:https://www.omp.ru (mara obpamenus 06.06.2024)

Caiir «ABpopa cBos cucreMas: oduuuaibubiii caitr — 2024r. — URL:https:
//auroraos.ru (mara obpamenus 06.06.2024)

Crpanunna «ABpopa 06pa3oBaTenbHas cpeias: opuImaiIbubil caiit — 2024r.
— URL:https://auroraos.ru/education (sara obpawenus 06.06.2024)

Tenerpamm-kanan «Aurora Education» — URL:https://t.me/omp_edu (ma-
Ta obpawmenus 06.06.2024)

Caiir «ITopran paspaboryukas: obunuanbubiii caiit — 2024r. — URL:https:
//developer.auroraos.ru (mara obpamenus 06.06.2024)

Penosuropuit Open Mobile Platform Ltd. — URL:https://gitlab.com/
omprussia/edu (mara obpawmenus 06.06.2024)

Ban Xaxaes
Cankr-Metepbypr, CMGIMITY «JISTU>»

Mo3uynoHuposaHne cBODOAHbLIX NPOrpamm
OJ151 MOOesIMPOBaHUS B 3J/IEKTPOHMKE

AHHOTauMA
PaccmaTpuBsatoTcst nporpamMmmHbie CPeACcTBa CO CBODOAHBIMU NNLEH3MS-
MU AN MOAENMPOBAHNSA B aHAIOrOBOM U LN POBOM SNEKTPOHUKE B paspe-
3e npumeHumocTn B y4ebHom npouecce. lMposengH aHanus akTyanbHOCTH
1 PYHKLMOHABbHBIX BO3MOXHOCTEN 15 NakeToB Asisi aHanoroeoi v undpo-
BOWi 31EKTPOHNKMN, NPEASIOKEHbI BAPUAHTbI 3aMeH PacnpOCTPAHEHHOIO NHO-
CTPaHHOro nporpammHoro obecneyenus.

Karuesvie cr06a: aHAA020604 INEKMPOHUKA UUPPOBAA INEKMPOHUKA, MO-
deauposanue, SPICE, ceobodnvie npozpammol

[TepeBox, yaebHOrO TpoIiecca Ha OT€IECTBEHHBIE NUCTPUOyTUBHI Linux

JIaéT BO3MOKHOCTBH HCIOJIB30BaTh IAKEThI CO CBOOOIHBIMU JINIEH3UAMUI
quist nopaepkku KiarodeBbix A CIIOIITY «JI9DTU» aucumiuiue B 06-
JIACTH 3JIEKTPOHUKH, PASUO- U 3JIEKTPOTEXHUKHU, TIPU ITOM HY>KHO MOHSITh
00JIaCTH TPUMEHEHUS] U TIPUTOIHOCTD JJIs PENICHNs 3a0a9 PA3HOrO YPOBHS
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(yuebHbIX uan MpodeCcCHOHATBHBIX). B 10KIa/1e pacCMATPUBAIOTCS CPE]I-
CTBa MOJEIUPOBAHUS B AHAJIOTOBOW U IM(DPOBOIL SJIEKTPOHNUKE B pa3pese
[IPUMEHUMOCTH B y4eOHOM IpOIecce.

Ananu3s nyakra « TpeboBanust K MPOrpaMMHOMY ODECIIEUEHUIO» PA3/Ie-
sna «Omnucanue nHGOPMAIMOHHBIX TEXHOJIOIUH U MATEPUATEHO-TEXHA Y-
cKoil 6a3bl» pabouux nporpamm 1o aucuuiuimaam (PILT), comepkanum
B HA3BAHWSIX KJIIOUEBBIE CJIOBA «JJIEKTPOHUKAY, «IJEKTPOTEXHUKAY, «Pa-
JUOTEXHUKA» M «CXEMOTEXHUKA» IO COCTOSHUIO Ha JeKadph 2023 r. moKa-
3aJ1, 910 ToabKO B 8 PII/I u3 obiero komudecTsa 128 B JaHHOM IIyHKTE
YKa3aHO POCCUUCKOE WIH CBODOIHOE MPUKIAIHOE IIPOTpAMMHOe obecrede-
uue (IT1O).

Ananus pasnmuneix ucrounuxos [1], [2], [3], [4], [5] npusén k dop-
MUPOBAHUIO CJIELYIOIIErO CHUCKA IIAKETOB JIJisl IPUMEHEHUs B YKA3AHHbIX
3a/1a9aX.

e Caneda;

e Electric

e Fritzing;

o gEDA;

e glogic;

e Horizon EDA;

e KiCAD;

e KTechLab;

e Logisim (Logisim evolution);
e Oregano;

o (QElectroTech;
e Qucs (Qucs-S);
e SimulIDE;

e WiRedPanda.

W3 sroro cmmcka cpa3y ciaeayeT HUCKIIOYATH TAKeThl, B KOTOPBIX
He MoAaepKuBatoTcsd GpyHKIuu MomennpoBanus: QElectroTech (06ecne—
YMBAET TOJIBKO CO3JAHUE U PEJAKTUPOBAHUE HPUHIMIMAJILHBIX CXEM),
Electric m Horizon EDA (peanm3yercst TOJBKO MPOEKTHPOBAHWE).

,Z[aHHbIe IO AKTYaJIbHOCTU OCTABIINXCA IMAKETOB U UX HAJIMYUIO B POC-
CHICKOM OTKPBITOM peno3uTopuu Sisyphus mpuBeneHbl B Tabsume 1
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Tabnuma 1: AKTYyaJbHOCTD MAKETOB MOJEJUPOBAHUS JJIs JIEKTPOHUKHI

ITaker Hara Tekymtass | Jara Te- | Bepcusas B
nepBoit Bepcusi KyIieit Sisyphus
Bepcus BEpcUU

Caneda 08.02.2016 | 0.3.0 12.06.2016 | met

Fritzing 14.08.2007 1.0.2 02.01.2024 | 0.9.6

gEDA 01.04.1998 1.10.2 22.12.2020 20060123

(23.01.2006)

gLogic 15.02.2012 2.6 01.11.2012 | mer

KiCAD 1992 8.0.2 28.04.2024 | 8.0.2

KTechLab 28.01.2009 | 0.51.0 27.03.2023 | 0.51.0

Logisim 04.2001 271 21.03.2011 271

Logisim- 31.07.2015 3.8.0 02.10.2022 | mer

evolution

Oregano 1999 0.84.43 23.01.2020 | 0.84.43

Qucs 08.12.2003 | 0.0.19 22.01.2017 | 0.0.19

Qucs-S 26.01.2017 | 24.2.1 31.03.2024 24.2.1

SimullDE 03.04.2021 1.1.0 25.03.2024 1.0.0

WiRedPanda 27.02.2016 | 4.1.12 08.06.202 HeT

st 3a/184 MOJIe/IMPOBAHUS AHAJIOIOBbIX cxeM HauboJiee [IPOCThIM pe-
menneM cay»kuT SimulIDE. HenocraTkaMu makeTa sIBISIOTCS OTCYTCTBHE
noA/iepKKN a3bIKa SPICE 1 HEKOTOPBIX 3JIEMEHTOB CXEM (TpchcbopMaTo—
pa, KBaplEBOro reHepaTopa, MPeJI0XPaHuTe)Is).

Haubousee ciioxkubivu (HpoheccuOHAIbHBIMEI) BAPUAHTAME $1BJISIOTCH
gEDA u KiCAD, npm 3TOM MOpesmupoBanne B gEDA peann3oBaHO TOJIBKO C
UCIIO/Ib30BAHNEM KOMAHIHON CTPOKH.

KTechLab u Qucs-S 0o CJI0KHOCTU IIPUMEHEHUd IPU MOJAEIUPOBAHUNA
AHAJIONOBbBIX CXeM 3aHUMAIOT IIPOMEKYTOYHOe 1HoJ102Kenue, HO B KTechLab
OTCYTCTBYeT NOAAepKKa A3bIka SPICE.

B noknaze obcyxmaiorcs u Apyrue napaMeTphl MAKeTOB, TOTEHIHAITb-
HO IIPUI'OJIHBIX JIJId MO/IeJIMPOBAHUS aHAJIOIOBBIX CXEM.

Hua zamau momenupoBanus MudPOBLIX (JIOMMYECKUX) cXeM Hamubo-

Jlee TIPOCThIM perteHneM dbjdgeTcd WiRedPanda, oqHAKO 3TOT MaKeT nUMe-
eT KpaiiHe OrpaHWYeHHBIH HAOOP KOMIIOHEHTOB M MOKET IPUMEHSATHCS
TOJIBKO JIsi CaMbIX IPOCTBIX 3a7ad. TakrkKe JOCTATOIHO MIPOCTLIMU B
HUCIOJIB30BaHNU ABJIAIOTCA Logisim- evolution m SimullIDE, npu stom
Logisim-evolution MO3BOJISIET TOAYYNTH TAOJUILy UCTUHHOCTH JIJIst JIO-
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THY€CKON CXEeMBI, HO He MO3BOJIFET IIOJIyYUTh TUArPDAMMbL YPOBHEH CUIHA-
JioB, & SimulIDE — HaboOpOT.

HauboJiee c/I0KHBIME B IPUMEHEHHAU [IPU MOAEIUPOBAHUN IE(MPOBLIX
(sloruyeckux) cxem onsThb sBJsorTcsa gEDA u KiCAD.

IIpu monesnupoBanuu HUQPOBBIX CXEM BayKHOH BO3MOXKHOCTBIO $IB-
JfeTcst cozmanne moacxeM (6JI0KOB), KOTOPhIE 3aTe€M MCMOIB3YIOTCST Kak
9JIEMEHTBL 0OJIee CJIOKHBIX CXeM. JTa BO3MOXKHOCTb DeaJU30BaHa B
Logisim-evolution, SimulIDE, gEDA u KiCAD.

B noxnaze 06CyKJal0TCS U IPYrHEe NapaMeTphl TaKeTOB, TOTEHI[HAb-
HO IIPHUTOIHBIX JJIsi MOJEINPOBAHES ITU(POBBIX CXEM.

Ucxons u3 pyHKINOHAIBHBIX BO3MOXKHOCTE(l M KOHTEKCTA UCIIOJIb30-
BaHUs BO3MOXKHBI CJIEYIOIINE BapUAHTHI 3aMeHbl 3apybexuoro I10 ma-
keramu cBobomaoro IT0.

e KiCAD BmecTO Accel EDA, Altium designer, AutoCAD Electrical,
AWR Design Environment, Circuit Maker m PCAD;

e Logisim-evolution Bmecro Intel Quartus (B uactu nudpoBoro
MOJIETIUPOBAHYS ) ;

e Qucs-S BmecTo MicroCap, cumysnsaropos SPICE (Pspice, LTspice)
7 B 9acTh 33734 BMecTO NI Multisim;

e SimulIDE BMmecTto Atmel Studio m B wactu 3a7ad BMecTO NI
Multisim.

JlntepaTtypa

[1] CAD-nmporpammer: [dnekrponnbiii  pecypc]. URL: https://cxem.net/
software/soft_CAD.php

[2] Becnnarnble omaiiH CHMYJIATOPBI JIEKTPUIECKHX CXEM I PaUOJIIO-
Ourenss m HOBMuUKa: [dsekTpoHHsiil pecypc]. URL: https://dzen.ru/a/
XpRbGHwqqk jVLR1A

[3] IIporpammbr MOIEMPOBAHUS SJIEKTPOHHBIX yCTPONCTB Ha yPOBHE IMPUHIIA-
mmanbHbIx cxeM: [duexrponnsiii pecypc|. URL: http://library.voenmeh.
ru/jirbis2/files/materials/ifour/bookl/book_on_main_page/2.2.htm

[4] Ksaamwpesa E.B., Munxun A.B. AHam3 IporpaMM MOJEJIUPOBAHUS SJI€K-
TPUHYECKUX CXEM W TENeH /I UCIOMb30BaHus B yIeOHbIX nenax. | Popym

Mosoabix yuéubix. 2018. Ne 11(27). C. 846-848.
[5] https://packages.debian.org/stable/electronics/
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Enena TatbsiHny

Bonrorpag, PEIOY BO «Bonrorpagckuii rocyaapCTBeHHbI COLManbHO
neAarornyeckuii YyHUBEpCMTeT>»

Mpoekt: Kypc «3D-mogennposarne u 3D-nevatb»
http://lms.vspu.ru/courses/3d-modelling_and_3d-printing/

Mcnonb3oBaHue cBOOOAHOIrO NpOrpamMmMHOro
obecneveHnst Npy NOArOTOBKe OyayLnX yduTenei
nHcpopmaTukn B obnactn 3D-neyaTtu

AHHOTaUMsA

[oknap nocesiwéH paccMoOTpeHuto CBODOAHOro nporpammHoro obec-
ne4yeHms, No3BONAOLWEro OCyLeCTBNTb NOSHbIN UMK CO34aHuns O6'beKTa
cpeacTBaMun TexHonoruu TpexmepHoi nedatu FDM: dpopmuposanme Tpéx-
meptoit mogenn (Blender, FreeCAD), noarotoeka eé k neuatn (Blender,
FreeCAD, Ultimaker Cura), renepaums ynpaenstowero koga ans 3D-
npuntepa (Ultimaker Cura). OnucaH onblT MCNONb30BaHWSI YKA3aHHOrO
ceobogHoro MO B pamkax gucuunnuiel «3D-mogenuposaHne n nevaTb»,
peanusyemoii ans Bakanaepos HanpasneHus «[legarornveckoe obpasosa-
Hue» npocuneii « MatemaTtukay n «lndopmatukay, «NHdopmatnka» un
« TexHonorus>».

Karoueeve caosa: 3D-newams, pedaxmop 3D-zpaguru, CAIIP, caaticep,
nodzomoeka 6YOYywWUT yuumeretd uHGOPMaAMUKY

[Toaroroska Oyaymux yuanresneit nHpoOpMaTUKA B 00/1aCTH IPEnoIaBa-
HUsl TEXHOJIOIUIl TPEXMEPHOI [eYaTh BKIIIOYAeT J[BA HAIIPABJICHUS:

1. TloaroToBKYy CHenuaancToB B O0DJIACTH TPEXMEPHON TeYaTH.

2. IloAroToBKy IesaroroB, BJA/IEIOIINX ONBITOM peajn3anuu obpa3o-
BATEJbHBIX MPOrPAMM, MPEMOJATAIONMX U3Y9eHUE W HCIOJIH30-
Banue texuosnoruit 3D-negaru. VccnenoBanme 3T0r0 HAIPaBIEHUS
OCTaeTCs 33 PAMKaAMU JTOKJIIA.

OcymiecTBiieHne EPBOTO HANIPABJIEHUS MOIPA3yMeBaeT OBJAJEHWUE OIIbI-
TOM PeAJIM3aliy IOJHOrO IUKJIA CO3/IaHMUs OObEeKTa CPEJICTBAMH TEXHO-
noruit 3D-nevaru’, 4To BKIOYaeT: 1) MOATOTOBKY TPEXMEDPHO MOJIE/H;

"Msyuenne rexnosoruit 3D-neqaTn B MIKOAE OCYIIECTBJISETCH HA IPUMEPE TEXHO-
sgorun FDM unu eé ceobogmoro amasora FFF xak mambosiee mpOCTHIX B OCBOGHHU U
HCIONIB30BAHNY, DE30IaCHBIX, 00eCIedeHHBIX IMUPOKUM BBIOOPOM MEIIEBBIX M 9KOJO-
TUYIHBIX PACXOSHBIX MATEDPUAIOB.
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2) kousepranuio eé B ¢popmar STL; 3) momomHUTENbHYIO 00PAOOTKY KOH-
BEPTUPOBAHHON MOjen u eé nepegady ua 3D-mnpunrep; 4) HACTPOHKY
HOPUHTEDA; 5) medaTh Mojen; 6) mocTobpaborky pacrnedarku [1].

Paccmorpum Bozmoxkuoctu CITO gy obecniedenusi peamusaruu mep-
BBIX TPEX ITANOB pACCMOTPEeHHOro nuka. Ha ocranpubix I1O orsevaer 3a
paboTy KOHKPETHOTO MPUHTEPA (ITPOIITUBKA, ITAMBI 4,5) WX HE UCIOIb3Y-
erca cosceM (6). Boibop paccmarpuBaembix gasee npejacrasureseil CIIO
00yCJIOBJIEH MJIM OTCYTCTBHEM BBIOOpPA B Kitacce coorsercrryromero CIIO
(CATIP FreeCAD), unu GorarsbiM npodecCHOHATIBHBIM UHCTPYMEHTAPUEM
1 OOIIUPHBIM yJA00HO CTPYKTYPHPOBAHHBIM PA3JEI0M CIPABOYHBIX MATE-
puaJios caiita paspaboruuka (naxer cozganus 3D-rpadbuku Blender), uiu
JIPYKECTBEHHOCTBIO JIjIsi HAUMHAIOIIUX U IIUPOTOH BO3MOKHOCTEH (Craii-
cep Ultimaker Cura).

1) B 3aBucumocTu oT neseil JajbHEero ucnojab30BaHus PaCcIedaTKu
CO3/IAHME W TEePBUYHASA IIOArOTOBKa 3D-MOmenn MOXKEeT OCyIIeCTBIATHCS
unu B Blender, niu 8 FreeCAD. O6Ge cpejibl 103BOISAIOT:

® CO3/1aBATh TBEPAOTEIbHBIE MOJIEIN;

® MPOBEPATH WX MAHUMOJIIHOCTH W HAMPABIEHHOCTH HOpMaJiei rpa-
Hell HapyKy MOJEJIN;

® OIEHWBATH pa3Mepbl MOAE/N OTHOCUTEIHHO meuaTHoi obmactu 3D-
MIPUHTEPA;

® ONTUMHU3UPOBATH [IE€YATH IYTEM HCIOJIb30BAHUA B MOJ€au (PACOK;

® OIICHUBATDH HeO6XO,ZLI/IMOCTb HaJU4YUA MEJIKHUX I/I/I/II[I/I HABHUCAIOIITHX
9JIEMEHTOB MOIEJIH,

® 3KCIIOPTUPOBATH MOAe b B hopmar STL.

O06e cucTemMbl MPEIOCTABISIOT BO3MOXKHOCTh CO3/IaBATh MOIEIN W3 TIPU-
MUTHBOB C HCHOJIb30BaHUEM OyJIEBCKUX ONEparopoB (0ObeiuHeHue, Ie-
pecedenune, Pa3HOCTh), OIePalUil BbIIABIMBAHUS, MACIITAOMPOBAHUS, O~
Boporta, or3epkanmBanus. Ho npumenenne Blender mambosee ompasaamo
JUIsl CO3/Ianmsi 00BEKTOB XY/0KEeCTBEHHON HanpasjeHHocTu. [locTpoenue
IO TOYHBIM PA3MEPAM B HEM 3ATPYIHUTEIHHO, XOTS U BO3MOXKHO. J1j1s cO-
3IaHUs MOJIeJIell WHXKeHepHON HanpasaeHHocTr npennasnader FreeCAD,
OPMEHTUPOBAHHBIN HA KOHTPOJIb 33 TOYHOCTHIO PAa3MEPOB MOIEIUpPYe-
MbIX OOBEKTOB M WCTOPHUEH WX MOJIETUPOBAHUS Yepe3 JIEPEBO IMPOEKTOB.
FreeCAD rak ke mojiep:kuBaer moCTPOCHUE MOJIEJIEH 110 YepTeXKaM, Uc-
II0JIb30BaHUE CUCTEMbI aBTOMATUYECKUX OFpaHH'{eHHI’I InapamMmeTrpoB 4ep-
TEXKa, BBIIABINBAHNUE MOJEJIH M0 9€PTEKY.
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B Blender mpencraBieHbl BCTPOCHHBIE HHCTPYMEHTHI TIPOBEPKY HA Ma-
uudoagaocts u mwiaaruda 3D Print Toolbox,mo3sosstomuit aBromarute-
CKU WCIOPABJISTH HaliIeHHbIE TPOOJEeMbl. AHAJIOTWYHbIE WHCTPYMEHTHI B
FreeCAD co6panbr B Bepcrake Part (IIposepka reomerpum).

2) Kouseprauus mozesnu B dbopmar STL nonuep:kusaercs: Bcemu cpe-
namu co3nanust 3D-momeneii.

3) Ultimaker Cura mo3Bsojsger BoIOpaTh MapKy UCIOJb3yeMOTO HPUH-
Tepa. B cayduae oTcyTCTBHS HYKHOTO TPHWHTEPA B CIHUCKE MUHUMAJIb-
Hble HapaMerpbl nedaru (pasMep obJacTU Medard, KOJIUYeCTBO SKCTPY-
JIepoB, JIMaMerp COollIa) MOXKHO 3ajarb Bpyunyio. Cura upenocrasiis-
€T TMUPOKWH BHIOOP COPTOB IMJIACTUKA C MPEJIOCTABICHHBIMU (DUPMAMU-
OPOU3BOIUTESIMU CBEJCHUSAME (TEMIEPATYPO IIABJIEHUS, TUAMETPOM
OPYTKA U T. II.), KOTOPbIE ABTOMATUYECKHU yUUTHIBAIOTCS B HACTPONKAX Ma~
pamerpos nedaru. Cura mpe/yiaraeT BbIOOpP U3 MPeIyCTAHOBICHHBIX CTAH-
JIAPTHBIX HACTPOEK MeYaTH, MOAOOPAHHBIX JIJisi YCKOPEHUS Ie9aTH, OBbI-
[eHnsT €€ KadecTBa Wiu OajlaHca KadecTBa W CKopocTtu. Bce macTpoiiku
TOJIJIEYKAT KOPPEKIHH.

Cura 1103BOJISIE€T PErYJIMPOBATH BBICOTY CJIOEB (HAYAIBHOIO, BEPXHErO,
OOBIYHBIX ), CTEHOK, 3aI0JIHeHUEe (THUIL, [IJIOTHOCTD B IIPOLEHTAX ), CKOPOCTh
nedaru (CKOPOCTb, yCKOPEHUE PBIBOK ), CKOPOCTb HOAAYM IJIACTUKA, T€M-
ueparypy, 001yB, PeTPaKT, UCIOJb30BAHUE CPEIACTB ajre3uu (OTcyTCrBue,
padT, 100Ka, KaiiMa), Haaudue TMOIEePIKeK, uX pacrojokenue u su. Cura
aBTOMATHYECKH MCIPABJSET HEKOTOPHIE FeOMETPUIECKHE OIMMOKN CO3Ia-
HUST MOJIETTH.

Takxe Cura mo3BOJIIET U3MEHSITh HMPOMOPIUU MOJEIH, €6 MOJIOXKe-
HHMEe Ha lIe4arTHOM croJe (uepeHocsl, 1moBoporsl). Ilocsenunee nossosser
YCKOPUTH TT€YAThH, yOpaB HEOOXOIUMOCTH UCTIOH30BAHUS IO/ IEPIKEK , WIIH
MPEIOTBPATUTH HEKOTOPHIE OIMMTUOKY MEYaTH.

[Tocsie nape3ku Ha cyion (paKTHUECKH, MeHEPAIMH YIIPABIIAIOIIETO KO-
na st npunrepa) Cura onenuBaer Bpems nedaru u 00bEM TpeGyeMoro
minacruka. C 2020 roga Blender, FreeCAD, Ultimaker Cura obecneaunBaior
peann3amio Kypca «3D-MomenupoBanue u nevdaTh» (Hanpasienue «Ilega-
rorudeckoe obpasoBanues mpodunn «Maremarukay u «uabopmarukas,
«Uudopmarukar u «Texuomorus», BICIIY). Kypc Bkiodaer paszuesbl
«3D-momenupoBanues, «3D-nedars». Conepzkut 9 nexiuii, 14 nabGoparop-
HBIX U 2 KOHTPOJIbHBIE paboThl, 3aganus i CPC. Bauér — 3amura nn-
ANBUAYAJIBHBIX TTPOEKTOB. Kpr nmoaAep>KaH TOJIHbIM KOMIIJIEKTOM METO-
JWYEeCKUX MATEPUaJjOB.
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JlntepaTtypa

[1] Tamvanuw E.B., Crpykrypa u Momeau (HOPMHUPOBAHUS TOTOBHOCTH Oyy-
mero yuuresns nHGOPMATUKY K 00y9€HUIO TeXHOJIOTUAM TPEXMEPHO eva-
i ygammxcst mkosa // Mup mayku. Ilemaroruka u mcmxosorusi, 2021 Ne2,
https://mir-nauki.com/PDF/17PDMN221.pdf (nocrym cBoGomHbIit). 3ari. ¢
skpana. f3. pyc., aur.

Omvmutpuii Jlnteunos

Mockea, T'KY «Wudoropog», aenaptamenT pewenunii B ccpepe obpazosanus,
OTAEN NPOEKTUPOBAHNS MHTEPGECOB N AN3aiiHa ynpasBaeHns yHKLUOHANLHOrO
Pa3BnTnUA NpPorpamMmmbl « MOCKOBCKaﬂ 3NEKTPOHHAsA WKoNa»

CNO wn npoekTuposaHue nHtepdeiica nosab3osaTens

AHHoTauus

B paHHoli cTaTbe paccmaTpuBaeTcs npobsema OCTpoii HEXBAaTKW Mpo-
rPaMMHbIX MPOAYKTOB C OTKPbITbIM UCXOAHBIM KOAOM ANsi paboTbl B cepe
Am3aliHa 1, B H4aCTHOCTW, NPOEKTUPOBaHMS nHTepdelicos

Kmouesoie caosa: UL/UX, dusatin unmepdeiica

Paccmorpum Mozmens pa3pabOTKu MPOTPaMMHOTO 0DECTIeYeH s, 1ajee
npocro ITO, non HazeaumeMm «Bonomas», npeacrasiennyio Ha Puc. 1 [1].
OTa cxema gBJsgeTcs Haubojee MOIXOMAIIEeH i ONMMCAHUS MTPOOJIEMBbI
JaHHOM TeMbl. Bo3HUKIIIHE TPOOIEMBbI U 33/I€PKKHA B OJHOM U3 MEPBBIX
Tpex 3TanoB Oy IyT UMEeTh OOJIbIINE HErATUBHBIE MOCJIECTBUS B TIOCIE/TY-
IOIIUX ITAMNaX, W, KaK CJIEJICTBUE, JJIs MPOAYKTA B IEIOM.

Wrak, Mbl BHANM IATH dTamnoB padpaborkum I10, mo Kpaiineir mepe
JIBa U3 KOTOPBIX HE MMEIOT OYEBHIHOW 3aBUCHUMOCTH OT HCHIOJb30BAHUS
cBobozuoro nporpammuoro obecredenus (CIIO). Do sran nomep oxun
«IIpoexkTupoBanmes n 3tam HOMep mATH «Ilommep:kkasy. B memom K HuUM
MOXKHO JOOABUTH W Y9E€TBEPTHIN ITAI, HO TEXHOJIOTHI TECTUPOBAHUS MHO-
r0, ¥ HEKOTOPBIE MOTYT BKJIIOYATH B Ce0sl TECTUPOBAHUE C MTPUMEHEHUEM
pazmugsoro I10.

Hamuoro cuibnee 3asucar or tumna juuensuu 110 ocrasmmecs nsa
srana: 3to «/luzaitny n «KomupoBanwmes.
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Linkn
pa3paboTKu
0 MNpoeKTUpOBaHUe

NporpaMMHOro
obecneyeHus
é AuzaiiH

e KoaupoeaHue
o TecTupoBaHue
6 Moaaepwka

Puc. 1: Huka pa3paboTKi MPOTPAMMHOTO 00eCTIeUeH st

N ecan y nporpammucroB mpu mnepexome Ha CIIO u Linux mmeercs
OOITMPHBIH WHCTPYMEHTAPWIA, TO AU3ANHEPHI CTAJTKUBAIOTCS C MTOYTH TIOJI-
HbIM oTcyrcrBueM anbrepuarus 1O B mannoit cdepe mesrensroctu. Ta-
KM 00pa3oM, TOKa TaKKe OTCYTCTBYeT BO3MOKHOCTL BHeapenus CIIO
JUISL IPOEKTUPOBAHUSA U [u3aiiHa B 00pa30BaTEIbHbBIN IIPOIECC B IIKOJIAX,
KOJTeKaxX u By3ax. Huke mpupemena tabyniia MPpOrpaMMHBIX MTPOLYK-
TOB, KOTOPBIE MOTYT ObITh TPUMEHEHBI JJI MPOEKTUPOBaHNSA WHTEPdEii-
COB TIOJIb30BATE/ISA HA PA3HBIX CTAAUAX PA3BUTHS MPOAYKTA — OT MPOEK-
TUpOBaHusd WHTEPdEiica 10 MPE3EHTANNKA IOTOBOIO MPOILYKTA 3aKA3UHUKY.
JlamHble MporpaMMbl IMEIOT, B TOM MJIM WHOM CTemeHu, OOJIbIue coooIe-
CTBA TOJIH30BATE e}, & 3HAYUT, JOCTATOUHBINH 00HEM YIeOHOTO MATEPHUATIA.

Ecau ybpars u3 paccmorpenusi wecsobomroe u [1O mox cankmusivu,
a takxke I1O, KkoTopoe He CO3MAHO M3HAYAILHO I au3aiina uHTepdeii-
COB, U3 PACCMOTPEHHBIX MPOAYKTOB C MOJHBIM ITUKJIOM TPOEKTUPOBAHUS
uaTepdeiica ocranercs ToJabKO Penpot. 9T0 mpoekT ¢ HEOOIBINUM CO-
OOIIIECTBOM IOJIb30BATENIe U TAKUM K€ MAaJIbIM KOJIMYECTBOM y4eOHOrO
MarepuaJia, KOTOpbIil Bce emie Haxoaurcs B pasdpaborke. Ho tak kak on
SIBJISETCS QHAJIOTOM, B XOPOIIIEM CMBICJIE 3TOTO CJIOBA, €r0 MPOIPUETAP-
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HaumeHosB | BxoguTt B «IpoMbINIJICHHBIH CIIO |Cdepa npuMeHEeHU

aHue CTaHAapT»

Gimp Her Ia DoTo, I PpOBast KUBOIHCH

Krita Her (HO y2ke GIM30K) Ha Ludpoas KUBOITUCH

Inkscape |Her Ja HMnmoctpanuu

Figma Ia Her UI\UX nuzaiiy,
IIPOTOTHIINPOBAaHNE

Lunacy Ia Her UI\UX jusaii,
IIPOTOTHIINPOBAaHNE

Penpot Her (B mepcneKTrBe BOH/IET) Jla UI\UX nusaiiy,
IIPOTOTHIINPOBAaHNE

Quant UX |Her Ja UI\UX npoToTHIHPOBaHHE

Wireflow [Her Ia UI\UX npoToTHIHUPOBaHHE

Scribus Her Ia Tunorpacdus

Blender Ia Ha 3D rpaduka, MoyIeH-
rpaduka

Puc. 2: Cpasaurennubiit anaan3 CIIO mma aus3aiina m mTpoeKTHPOBAHUS
naTEpdeiicoB

HbIM KOHKypeHTam B juile Figma, Sketch u Lunacy, To mepexon na mero
MOXKeT TPOUTH JTOCTATOYHO TJIAAKO. ABTOPY CTaThbu MOTPEOOBAIOCH HE
OoJiee MATHAANATH MHUHYT, 9TOOBI OCBOUTHCS C (DYHKIIMOHAJOM TAHHOIO
TTPUJIOZKEHU A

Ho ectb u psang npobaem. Bo nepsBbix, 310 BEO-IPUIOKEHNAE, KOTOPOE,
KaK U ero BeO-KOHKYDPEHThI, UMEET CYIIECTBEHHBIE MUHYCHI:

1. mpuBfA3Ka K HAJUYUIO U KAYECTBY WHTEPHET-COeINHEHNS;

2. TEXHUYECKOE OrDAHMYEHUE OJHON BKIAAKU Opay3epa, B CPeIHEM, B
2 rurabaiira oueparuBHoil namsaru [2];

3. cobcrBeHHO cam Opaysep, TPeOYIOMUI U TOTPEOSIONWi HeMaI0e
KOJIMYECTBO PECYPCOB «¥KeJe3a» B OTIMYME OT HATUBHBIX DEIICHUH.

B teopun, 3t MmHYCHI 00X0msTcsa ycraHoBKO# Penpot B cobcTBeHHBIH
koureitnep [3]. Ha caiire npoekra ecrb COOTBETCTBYIOLIAs UHCTPYKIMS,
HO MAaJIOBEPOSTHO, YTO 3TO Oy/eT MPOU3BOAUTHCH B 0OPA30BATEIbHBIX OP-
TAHUBAIUIX.
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Bropoe orpanmdenne — pazjenenne MpoOeKTa HA MEJIKHe MOIMPOeK-
ThI U OubanoTeKu. A Tperhe — 3TO HEOOXOAUMOCTH OOHOBJICHHS MAPKA,
pabOINX MAIIIWH.

Ecrb emie oquse MuHYC, KOTOPBIH HEBO3MOXKHO ODOMTH — MPOEKT sIBJIs-
€TCsl MHOCTPAHHBIM TIPOIYKTOM, ¥ IOKA HEIIOHATHO, KAK €r0 PYyKOBOICTBO
OymeT BecTH cebsi IO OTHONIEHUIO K KOMMHUTAM OT HAIIUX COOTEYECTBEHHU-
KOB. B nTore, Mbl mMeeM MPAKTUYECKHU MOJTHOE OTCYTCTBUE TPOrPAMMHOTO
obecrievenusi [IJisi MPOEKTUPOBAHUS W MPOTOTUMIUPOBAHUS WHTEPdEHNCOB
ua 6aze CIIO. U gng pemrerust 310l mpoOIeMbl COOOIIECTBY POCCUIICKOTO
CIIO HEo6X0IUMO KOHCOJIUIUPOBATHCS. BUAMTCS HECKOIBKO My Tell pere-
nus orcyrcrsus [1O s pazpaborku unrepdeiicos:

1. npucoenunenue K pa3pabOTKe yKe NUMEIONINXCs HHCTPYMEHTOB;

2. co3mamne pOPKOB JAHHBIX MIPOEKTOB, UTO MO3BOJIUT HE 3aBUCETH OT
WHOCTPAHHOTO BIUSAHULT,;

3. co3aHme ¢ HyJd HATUBHBIX PENIeHNH B paMKaX MOJIAEPKKHI POCCUTA-
CKHMX KOMTaHUN TOCy/1apCTBOM.

JlntepaTtypa

[1] Alva, Thomas, Emé pa3 mpo cemb OCHOBHBIX MeTOOJ0ruil pa3paborkwu,
2015, https://habr.com/ru/companies/edison/articles/269789/

[2] Figma Learn, Reduce memory usage in files, 2024, https://help.figma.
com/hc/en-us/articles/360040528173-Reduce-memory-usage-in-files

[3] PenPot, Self-host Penpot, 2024, https://penpot.app/self-host
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['puropuii ['puuenko, Butannii ®panexko
MNepecnaenb-3anecckunii, Acnupantypa UMC um. A.K. AiinamassHa PAH
B pamkax gnccepTaumoHHoR paboTbl Ha TeMy «Jlokanusauusi u TpeKUHr
HEPUrNAHbIX O6'beKTOB C NOMOUW b MaLWNHHOIO O6y‘-IeH|/|ﬂ n MmetToanos
WCKYCCTBEHHOMO WHTENNEKTA»

Mcnonb3oBaHue OTKPbITOro NporpaMMHOro obecne4vyeHus
B 3aJa4ax oOHapy>xeHnsi 00beKTOB B BUAEOMNOTOKE

AHHOTaUUSA
Llenbto HacTosiweld paboTbl siBASIETCS UCCNefoBaHWE OTKPLITOrO Mpo-
rpammHoro obecneveHusi, NO3BOMAIOWErO pelwaTs 3agadvm obHapyxeHus
uenesbix 06bekToB. [puBoasTcs pesynbTaThl NpoBeaeHust 0630pa NPOEKTOB
OTKPbITOro NPOrpaMMHOro obecneyeHust Ansi peleHuns 3aaa4 obHapy>xeHus
M TpekMHra OOBEKTOB C MCMONb30BAHUEM HERPOHHbLIX CeTeli C aHannu3oMm
3ppekTnBHOCTU Ka4ecTBa paboTbl pa3paboTHMKOB.

Karuesvie caosa: ce0bodnoe npozpammmoe obecnevenue, oOHAPYHCEHUE
obsexmos

3amagua pacrno3HaBaHus 00PA30B SBJISIETCS OIHOM W3 CAMBIX MOILYJISAP-
HBIX W MEPCIEeKTUBHBIX, /i €6 pelleHns pa3pabaThlBAIOTC PA3IHIHbIE
MaTeMATUIeCKUEe AIapaThbl ¢ COOTBETCTBYIOMIUMU POrPAMMHBIMU Pea-
musamuamu. Cambivu 3hEKTUBHBIME U OOIIEYTTOTPEOMMBIMU STBJISTIOTCSI
uckyccreennbie Heitponnbie ceru (MHC). JlaHHble TEXHOJIOMUY UCIOIL3Y-
I0TCSA B chepax 0e30MacHOCTH W HAOIIOAEHNUsI, CKAHUPOBAHNSA U CO3/IAHMUST
n300pazkeHnii, JOMOTHEHHON pealTbHOCTH U MOUCKa n3obparkenuii. B man-
HBIfl MOMEHT B IIPOIECCE HANMMCAHUS HAXOJAUTCS JUCCEPTAIMOHHAs PaboTa
Ha Temy «JloKamm3anusi ¥ TPEKUHI HEPUIHIHBIX OOBEKTOB € HOMOIIHIO
MAIMHHOTO 00YYIEHUs U METOIOB MCKYCCTBEHHOTO WHTEJLIEKTA s, [IeJIb KO-
TOPOIi 3aKJIIOYAETCS B aHAJIU3E METOJOB M TEXHOJIOTHi OOHAPYKEHUs u
TPEKUHIa HEPUTUIHBIX 00beKTOB (6e3 dpurcupoBanHoii (HhOpMbI) U B pas-
paboTKe HOBBIX W YJIyYIIEHHBIX METOIOB U TEXHOJOTHH, CIOCODCTBYIOIUX
POBACTHOM JIOKAIM3ANUN U yCTONYUBOMY TPEKUHIY TAKUX OOBEKTOB.

B nacrosiiiiee Bpemst pa3pabaThiBAIOTCS U YCIEITHO TPUMEHSIIOTCS Heli-
POHHBIE CeTH, CIIOCOOHBIE ABTOMATUYECKU PACIIO3HABATDH CHMBOJIBI, & TaK-
K€ HaXOJUuThb H I/I/‘IQHTI/I(bI/IH,I/IpOBaTb O6"beKTbI. STI/I TEXHOJIOTUU 3HAYU-
TEJILHO YMPOINAIOT TPY, YeJOBEKa, MOBBIMIAS TOYHOCTH W HAJIEKHOCTH
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pabounx MPOIECCOB MYyTEM UCKIIOUYEHHS IeJIOBEIECKOro demenTa. K nan-
0ojiee m3BeCTHBIM apxuTekTypam MoxkHO otHectn YOLO, DAFNe, ARS-
DETR, RetinaNet, Faster R-CNN, SSD.

Cpenu pasHooOpa3usi MpeiaraéMbIX PEIeHnuil CTOUT BbIAEJIUTDH TeX-
HOJIOTHH, OTHOCSIINECS] K CBOOOIHOMY TporpaMMHOMY obecriedennto. [1o-
CKOJIbKY JOCTYIHOCTb W HATJISTHOCTH Pa3padaThiBAEMOTO MPOLYKTA, CIIO-
CODCTBYET TIOBBIIIIEHUIO €r0 KAYeCTBA B UTOrOBOM BHe. Takxke CcTouUT OT-
METHUTh, YTO MOBBINIEHIHE CKOPOCTU PA3BUTHS TEXHOJOTUI BBIPOCIO OJia-
rojlapst CepPBUCAM, MO/IEPAKUBAIOIIMM KOHIENIIHUIO CBOOOIHOTO IIPOrPAMM-
Horo obecrieuenus. [losib3oBaTe I MOTYT TECTHPOBATH M KOPPEKTUPOBATH
TEKYIIYI0 Bepcuio nporpammuoro obecreuenus (I10) myTém BbigBIeHUSA
TexX WU UHBIX HEJIOUETOB, Yepe3 JIBYCTOPOHHIOIO CBA3b C KOMAaHI0# pa3pa-
60TINKOB Yepe3 BeO-cepBUCH st XocTuHra N T-poekToB 1 nx coBMeCT-
Hoit paspaborku. (GitHub, GitLab, GitFlic, Gitee, Gogs, RhodeCode,
Launchpad u 1. 1.) Ha jansblii MOMEHT CyluecTByeT 3HAYMTENbHOE KO-
JUYECTBO KaK OTAEJIbHBIX pean3aliuii HeipOHHBIX ceTell, Tak U Helpoce-
TEBBIX KOMILJIEKCOB, OTBEYAIOIINX KPUTEPUAM KjacCu(UKAINU KaK CBO-
060HOE IPOrpaMMHOe 0DeCIIeIeHne.

Ucxons u3 BBIMIECKA3AHHOTO, TIEJIb JTAHHOIO JOKJIAIA MOXKHO C(POpMy-
JINPOBaTh KaK MpOBEJeHHe 0030pa MPOEKTOB OTKPHITOIO MPOTPAMMHOIO
obecrievenusi [IJIst PEIEHNs 33139 OOHAPYKEHUsT U TPEKUHTA OOBEKTOB C
HCIIO/Ib30BAHUEM HEHPOHHBIX ceTeil n anaan3a 3 EeKTUBHOCTH KAaYeCcTBa,
paboThI Pa3paOOTINKOB B CUTYAIlUd BO3SHUKHOBEHWS OOPATHON CBSI3W OT
NIOJIb30BaTeJIe.

MpuoputeTtHbie apxutektypol MHC

YOLO — onmna w3 cambIX MOMYJISPHBIX APXUTEKTYD HEHPOHHBIX Ce-
Teil U anropuTMOB OOHapyKeHusa 06bekToB. Anroputm YOLO pasbusaer
BXOJHOE N300parKeHUe HA CEeTKY U MPEICKA3bIBAET OTPAHUIUBAIOIINE PAM-
KU U BEPOSTHOCTU KJIACCOB JIJIsi KaXKIoM stdeiiku cerku. OH mpecKas3bl-
BaeT BEPOSITHOCTH KJIACCOB U MECTOIOJIOXKEHUS HECKOJIbKUX OOBbEKTOB 34
OJIMH TMPOXOJ 1O CEeTH, 4TO JeJaeT ero bojee ObICTPHIM U 3P PHEKTUBHBIM,
geM JIpyTHe aJrOpUTMbI OOHApYyKeHus 00bekToB. Ha Texymumit MOMeHT
cymecrByer 10 Bepcumit Yolo. Jlanee mpeacTaBjieH KpaTkuii 0030p CaMbIX
aKTYyaJIbHbIX MoOjesieil JaHHoi apxurekTypbl [1], Bepcuit 6-10. B moue-
au YOLOv6 nobasiien momysib BiC, KOTOPbBIH yaydiniaer JOKATU3AIIIO
u npousBoauTebHOCTh. Crparernst 06yuenus ¢ momompio sikopst (AAT):
HCIIOJIB3YEeT TTPENMYIIECTBA MAPAJIUTMbBI C SKOPSAME U 0€3 SKOpeil Ijist 1mo-
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BhITeHus 3 GHEKTUBHOCTH BHIBOAOB. CTpaTernst cCaMOAUCTUIIISIIIAN: YCH-
JINBAET BCIIOMOTaTEILHYIO BETBh PEIPECCUM BO BpeMsi OOyUEHUsI U YIaJIsIer
€€ IpH BBIBOJIE, YTODBI M30€KATH CHUKEHUS CKOPOCTH.

YOLOv7 ontumusupyer nporecc o0ydenus, mpejjaras nepemnapamer-
PU30BAHHYIO MOJIEIb W METOJ JUHAMUYECKOrO IPUCBOEHUsI METOK, HC-
MOJIE3YIOTCST METOIBI PACTITUPEHHOTO W CJIOYKHOTO MACIITAOUPOBAHUS ISt
JIETEKTOPa, 0OBEKTOB B PEATHHOM BDPEMEHU, TMO3BOJISIONHE 3(hHEKTUBHO
HCTIOJIB30BATh TIAPAMETPHI W BBIYUCIEHUS. DTOT METOJ COKPAIIAET mapa-
METPHI ¥ BBIYUCIEHNST COBPEMEHHOTO JETEKTOPa 00bEKTOB, MOBBIMIAS CKO-
POCTH BBIBOJA U TOYHOCTH obHapykenus. YOLOv8 — ofaHa u3 mocyie IHux
Bepcuit JerekTopa 0obekToB B peasibuoM Bpemenu Y OLO, obecnevnBaro-
Iasi BBICOKYIO TOYHOCTH U CKOpPOCTh. Crtut-rosioBka Y OLOvS nossimaer
TOYHOCTH OOHAPYKEHUSI.

N3 campix HOBBIX pernenuit MoxHO ormerutb YOLOv9 u YOIOv10.
YOLOvV9 peanusyer mporpaMMUpPyeMy(0 TIDAJUEHTHYI0 UHGOPMAIIIO
(PGI). Haunnas sepcus YOLO coumepxkur B cebe Takue HOBATOPCKUE
TEXHOJIOTHH, KaK mporpammupyeMas rpaauentaas undopmarus (PGI)
u o6obiennas s dexkTuBHas cerb arpernpopanus cyioés (GELAN). Mo-
JIeJTb JIEMOHCTPUPYET 3HAYUTEIbHBIE Yy dIlenus B 3(P(MeKTUBHOCTH, TOY-
HOCTH ¥ AJJAIITUBHOCTH, YCTAHABIMBAS HOBBIE CTAHIAPTHI HA HADOPEe JTaH-
ubix MS COCO. Unnosammu YOLOVY riyb6oko yKOpeHWIIMCH B perie-
HUU TIPOOJIEM, CBSI3AHHBIX C MOTEpeil nH(MOPMAIMK B TIyOOKUX HEHpPOH-
HBIX ceTaX. [IpuHIun nHMOOPMAIIMOHHOTO Y3KOTO MECTa, M HHHOBAIIMOHHOE
UCTIOIb30BaHe O0paTUMbIX (DYHKIUN 3aHUMAIOT IEHTPAJIBHOE MECTO B
€ro KOHCTPYKITHH, ODecrednBas BBICOKYIO 3(PPEKTUBHOCTH W TOIHOCTD.
YOIOv10 wcnosib3yer cOriacoBaHHOE JBOIHOE HazHadeHue it o0yde-
nusg YOLO 6e3 NMS, aro obecrieduBaeT KOHKYPEHTOCIOCOOHYIO HPOU3-
BOJUTEILHOCTh U HU3KOE BPEMS BHIBOIA OJHOBPEMEHHO. DKCIEPUMEHTHI
nokas3pBafoT, 9ro YOLOvV10-S paboraer B 1.8 pasa ObicTrpee uem RT-
DETR-R18 npu cxoxkem AP wa COCO, npu 3ToM umeer B 2.8 pa3a MeHb-
mee komumdecrBo napamerpoB u FLOPs. Ilo cpasrenuio ¢ YOLOvV9-C,
YOLOvV10-B umeer na 46% menbinee BpeMs 3a1epKKu u Ha 25% MeHbIIe
MapaMeTpoB JIJIst TOH YK€ MPOU3BOAUTETHHOCTH.

DAFNe [2] — onuocrynendaras 6e3baKOpHAS IITyOOKasl CETh i OPU-
E€HTUPOBAHHOrO OOHApPYKeHus 00beKTOB. Kak omHoITamHas MOIe/lb, OHA,
BBIMIOJIHSIET MPOTHO3UPOBAHKWE TPAHUI HA IJIOTHOW CETKe MO BXOJHOMY
U300PAKEHHTO, UTO JIETALT €€ APXUTEKTYPHO OoJiee MPOCTOol, a TaKXKe Jier-
qe OHTI/IMI/IBI/IpyeMOﬁ 11O CPpAaBHEHUIO C ABYX3TAaIlHBIMU aHAJIOTaMMU. KpOMe
TOT0, KaK MOJIENIb 63 SIKOpeii, OHa CHUKAET CJIOKHOCTH MTPEICKA3AHUS, OT-
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Ka3bIBasICh OT WMCIOJIB30BAHUS SKOPEH IJjIs OTPAHUYUTEILHBIX paMOK. B
DAFNe Beeneno obobIenne (DYyHKINA center-ness ¢ y4éToM OpHeHTalun
JUIS TPOW3BOJIBHO OPUEHTUPOBAHHBIX OTPAHUIUTEIBHBIX OJIOKOB, YTOOBLI
CHU3UTH BEC HEKAYECTBEHHBIX TPEICKA3AHUI, a TAaKyKe CTPATEruio Mpej-
CKA3aHUs OT [EHTPA K yIJIy OPPAHUIUTEILHOrO 6JI0KA, KOTOPAst YTy diIaeT
MPOU3BOINUTEIHHOCTD JIOKAIU3AINH O0BEKTOB. JKCIEPUMEHTHI TOKA3HIBA~
for, uro DAFNe mpeBocXoquT BCe MPEeAbIIYINUe OTHOITAHBIE DE3HIKOP-
ubie Momesn Ha DOTA 1.0, DOTA 1.5 uw UCAS-AOD wu maxomurcs Ha
OJTHOM YPOBHE C JIyUIIAMHU.

ARS-DETR [3] — 4yBCTBUTEIbHDIH K COOTHOLIEHUIO CTOPOH JIETEKTOD
OPHUEHTHPOBAHHBIX O0BEKTOB ¢ TpaHcdopmaropoMm. B qacTrocTr, mpea-
raeTCs HOBBIM METOJ KJIACCH(DUKAINY YTJIOB, BHI3BIBAIOIINN CLIIAYKUBAIO-
HIyI0 MEeTKy Kpyra ¢ y4érom coornomenus cropon (AR-CSL) , urobbr
CTIIAINTH METKY yriia 60oJiee pa3yMHBIM CIIOCOOOM U OTKA3ATHCS OT THUIIEP-
napaMerpa, BBeIEHHOrO B npedblayiieii pabore (mampumep, CSL). Pas-
paboran Bparaembrit gedopMupyeMblii MOAy/b attention s moBopoTa
TOYEK BBIOOPKM MO COOTBETCTBYIOIIMMU YIJIAMUA W YCTPAHEHUST HECOOC-
HOCTH MEXKJy OOBEKTaMWM PEruoHa W TOYKaMu BbIOOpKHU. Jlad pacuéra
MMOTEPH YIJIa WCIOJIb3YETCHd IUHAMUYECKHT BECOBON KOI(MDPUIIMEHT B CO-
OTBETCTBUHU C COOTHOIIIEHUEM CTOPOH.

RetinaNet [4] — opnocrynenyaras cerb obHapyzkenus o6bekros. Oc-
HOBHOE BHUMAHWE YIESIETCS YCTPAHEHWIO AUCOATaHCA MEXKIy O00ydaro-
IIIIMU BHIOOPKAMY TIEPETHErO TIaHa U (DOHA, KOTOPbIH SBJISETCS BasKHEH-
1eit IpUYIMHON HU3KOTO Ka4ecTBA 00HAPYKEHUS MHOTUX JIPYTUX OJHOCTY-
nergaThix cereil. [Ipennaraercs ¢poranbHas TOTEPs JIJIsT 3AMEHBI TIITPOKO
MPUHSATON MepPeKpECTHON SHTPOMUIHON TTOTEPH TS 331a91 KIACCH(DUKa-
uuu. Mcnons3ys norepio dokyca, RetinaNe moxker pacupenensars 601b-
111e BECOB IS MJIOXO KJIACCU(DUIIMPOBAHHBIX YKECTKUX BHIOOPOK BO BPEMS
obydenuss u yjaydriarh 0000IIeHre OOyYIEHHOU CeTH JJjisd TeCTUPOBAHUS
JTAHHBIX.

Faster R-CNN [5] — mnardopma obHapyKeHusi 00bEKTOB, OCHOBAH-
Hasi HAa IyOOKUX CBEPTOYHBIX CETSAX, KOTOpas BKJIOYAET B cebs CeTb
npezyoxennii pernonos (RPN) u cern obuapyxkenus o0bekTos. O6e ce-
TH ODOy4Y€HBI COBMECTHO HWCIOJIb30BATH CBEPTOYHBIE CJIOW JJI OBICTPOTO
TECTUPOBAHUS.

SSD.Pytorch [6] — 6ubnuorexka, MUPOKO HCIIOJIb3yeMasi B TEJIEKOM-
MYHUKAIUX, CPEJICTBAX MACCOBOM MH(MOPMAIINU, PA3BJIEUCHUAX, UCKYC-
CTBEHHOM WHTEJIJIEKTE, KOMIBIOTEPHOM 3DEHWH, TJIYyOOKOM OOydYeHuH,
Pytorch, npunoxenusx.
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Ncnonb3oBaHne MHC B npoekTax OTKpbITOro NporpaMMHoOro
obecneveHus No obHapy>XeHno 06bLEKTOB

Konmnernius cBOOOIHONO MPOrpaMMHOrO OOECIIeYeHrsT BKJIIOYAET B Ce-
051 pa3pabOTKU JIjIsI PEIIeHns 3a1a9 B CAMBIX PA3HBIX OOIACTIX *KU3HHU.
B coBpemenHOM MEpe ¢ pOCTOM MOTPEOHOCTEl B 0OpabOTKE 3HAMUTETb-
HbIX OOBEMOB JIAHHBIX, 3a9aCTYI0 B PEKMME PEATILHOINO BPEMEHH, BO3HU-
KaeT HEeODXOINMOCTH B CIEIMAIU3UPOBAHHBIX MPOTPAMMHBIX DEIEHUSIX.
Texwromornu CBOOOTHOrO MPOTPAMMHOIO O0ECTIEUeH s [IJ1si OOHADY KEHS
00bEKTOB UMEIOT MHOKECTBO MIPENMYIIIECTB, & UMEHHO — TOYHOCTb U CKO-
POCTH PACIO3HABAHWS, YEJIOBEYECKHUI MO3T HE MOXKET KOHKYPHPOBATH C
JIAHHBIMU TTOKa3aTes M. Tak e K BaXKHBIM ILJIF0CAM MOXKHO OTHECTH CO-
KPAIEHUE 3aTPAT HA PEAJIU3ALUIO IPOIEcca OOHAPYKEeHUsT OObEKTOB, 33
CYET COKPAINEHNS BPEMEHHU, KOTOPOE TMOTPEeOOBAIOCH Obl YEIOBEKY IJIs
BBINMOJIHEHNS MAHHOM 3aa4uu. OTCyTCTBHE MPEAB3ATOCTH Mpu 00pabOTKe
JaHHBIX. B KauecTBe mpuMepa MOKHO PACCMOTPETD CIELYIOIINE TPOEKTHI.

Ultralytics [1] — nabop HelipocereBblX apXUTEKTYD, KazK/as U3 KOTO-
PBIX aJANTHPOBAHA K KOHKPETHBIM 3aJadaM. VX MUpoOKuil ClekTp BKIIIO-
JaerT Takwe 33/1a9M KaK OOHApyKeHne u KJaccudukaius 00bEeKTOB, Cer-
MeHTaIs W300parKeHU, OIEHKA, O3Bl ¥ OTCJIEKUBAHNE HECKOJIBKUX 00b-
€KTOB.

AT Basketball Analysis [7) — Be6-npmnoskenne u API na 6a3e uckyc-
creennoro unresiekta (V1) kotopoe anamusupyer 6ackeThoIbHbIE 6pOC-
KU U TI03bI UTPOKOB B MOMEHT OpPOCKA, MOCTPOEHHBIE HA, OCHOBE KOHIIECTIIINN
obHapykeHnst 0ObEKTOB. B 3TOM IpoeKTe ecTh TPU OCHOBHBIE (PYHKITHM:
aHaJIM3 CHUMKOB, obHapyxKenne cHUMKOB U API obnapyxxkenus. ITpoekr
obHapyzkeHusi 00bLEeKTOB peasum3oBan Ha Python ¢ mcnosbp3oBanmem O6ub-
JIMOTEKU C OTKPBITHIM ucxomubiM KomoM OpenPose. IIpoekt paszpaboran
C WUCIOJIb30BAHWEM KOHIIEMIUK TPAHCHEPHOTO 00yueHus, mjs 00ydeHus
ucrnonssyercsa Gosee GoicTpas momenb — RCNN | npenapurensro o6y-
gernas Ha Hapope ganuabix COCO.

AVOD [8] — mpoekT pa3paboraH ¢ 1enbio 3D-06HApYKeHUsT 00beK-
TOB JIJiS aBTOHOMHBIX CAMOYMPAaBJIsieMblx aBToMoOmieit. [Ipu peanmsa-
nun ucnoab3oBasnch Python, OpenCV u Tensorflow. B kagecTse nHabopa
JMaHHBIX 71 o0ydenus ucrnonb3oBascs Kitti Object Detection Dataset,
PE3YJIbTaThl CPABHUBAIUCH C PA3JIUYIHBIMU JAPYTUMU OILyOJMKOBAHHBIMA
verogamu B recrax Kitti 3D object u BCV Benchmarks. Habop mgan-
ubix Kitti BkIouaer n300paxkeHnsi BOCBME PA3JIMYHBIX KJIACCOB: JIETKOBOM
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aBTOMOOUJIL, (DYProH, TPY30BUK, TIEIMIEXO, CUISIINN YeJIOBEK, BEJIOCUIIE-
nuct, TpamBaii, Paznoe u DontCare.

Vehicle Counting [9] — OPOEKT € OTKPBITBIM HCXOTHBIM KOJOM, B I[EH-
TPE KOTOPOro ODHAPYKEHUE, OTCIEKUBAHUE W TOACYET TPAHCIOPTHBIX
CPeJICTB. DTOT MPOEKT OOHAPYKEHUs OOBEKTOB TAKXKE IIPEOCTABIISAET
MPOTHO3BI CKOPOCTH, IIBETA, PA3MEPa W HAMPABJICHUS IBUNKEHUS TPAHC-
MMOPTHOTO CPEJICTBA B PEXKUME PEAJHHOIO BPEMEHW C HCIOJb30BAHUEM
TensorFlow Object Detection API. Ilpu peajusaiuu 3T0ro mpoeKkTa UC-
nosb3ytoress TensorFlow, OpenCV u python, a mozmensb, ucnosnb3yemas
JUTsi ODHAPYKeHUs TPAHCIOPTHBIX cpeacTB, — SSD.Pytorch ¢ mobilenet.
B macrositiiee BpeMsi B 9TOM [POEKTE PEAM30BAHA KJIACCU(DUKAIUS s
TH TPAHCIOPTHBIX CPEICTB: aBTOOYC, JIETKOBOW aBTOMOOWJIB, BEJIOCHUTIEI,
IPY30BUK W MOTOIUKJI.

Open-mmlab [10] — cucrema aaropuTMOB KOMIIBIOTEPHOIO 3PEHMUsi
C OTKPBITBIM HCXOJHBIM KOJOM. HeEKOTOpbIe, OCHOBHBIE, IPOEKTHI B
OpenMMLab: MMEngine, MMCV, MMPreTrain, MMDetection,
MMDetection3D, MMRotate, MMYOLO, MMSegmentation,
MMTracking. MMEngine — 6a3oBas 6ubsnoreka 15t 00y dennst Mojesei
rIyOOKOTO 0Oy UeHUs, OHA CJIY’KUT MEXAHU3MOM ODYJIEHHUs] BCEX KOIOBBIX
6a3 OpenMMLab koTopbie MOIIEP:KUBAIOT COTHU AJTOPUTMOB B PA3IUY-
HbIx obsiactsx umccsenoBanumii. Bosree Toro, MMEngine rakxke sBisiercs
YHUBEPCAJIHHBIM WHCTPYMEHTOM JIJIst TPUMEHEHUS K TTPOEKTAM, OTIUTHBIM
or OpenMMLab. MMCV — 6ubanorexa, [Ajis NCCIETOBAHUA KOMITBIOTED-
HOTO 3PEHUs, TPEA0CTABISIONAs CeAyIomue (DyHKIMOHAIbHBIE BO3MOK-
Hocru: 06paboTka u300pazkeHuil / BUEO, BU3yaau3alus u300pazKkeHuii
U aHHOTAIUH, MpeobpaszoBaHue M300paKeHU, PA3INIHbIE APXUTEKTYPhI
CNN, BBICOKOKAaYeCTBEHHAS Peau3alus OOIIEro mpoueccopa u onepaui
CUDA. HemanoBaxKHOI# 0COOEHHOCTBHIO SIBJISIETCS BO3MOXKHOCTH MCITOJb-
30BaHMs HA PA3JIMYHBIX OMEPANUOHHBIX CHCTEMaX, B 9acTHOCTH Linux,
Windows u macOS. MMPreTrain — #nabop WHCTPYMEHTOB i TIPE/IBa-
purenbHoit moarorosku. MMDetection — Habop WHCTPpYMEHTOB OOHAPY-
xkenus 06bekToB. MMDetection3D — nabop uncTpymMeHTOB 718 0OHADY-
xenns 3D-o6bexkToB. MMRotate — HAOOp WHCTPYMEHTOB 1111 pabOTHI €
moBépHyThIMU O0bekTamu. MMYOLO — uncTpyMeHTaApWit 11T AJITOPUT-
moB cepuu YOLO ma ocuose PyTorch u MMDetection. MMSegmentation
— HabOp WHCTPYMEHTOB cemanTwdeckoit cermentaruu. MMTracking —
HADOP MHCTPYMEHTOB JIjisi TPEKUHTA OObEKTOB 110 BHIEOJAHHBIM.

Torchvision [11] cogepxxur onpejesenust MOLeei Jjisi PelleHust pas3-
JINYHBIX 33249, BKJIIOYAsA: KJIACCU(MUKAINIO HU300paKEHUl, CeMaHTHYIe-
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CKYIO CEerMEHTAIINIO TIO TTUKCEIsIM, OOHAPYKeHne 0OhEKTOB, CEIMEHTAIINIO
9K3EMILJIIPOB, OOHADYKEHUE KJIIOYEBBIX TOYEK UeJIOBEeKa, KJiaccuuKa-
W0 BUJIEO W ONMTHYIECKUN TTOTOK.

AHanus penosutopues

OnHuM ®3 KJIOYEBBIX IMPEUMYINECTB KOHIEMIUU CBODOIHOIO IPO-
TPAMMHOTO ODECTIEUeHUsT SIBJSETCS BO3MOYKHOCTH KOJIJIEKTUBHOTO CO-
BEpIIIEHCTBOBAHUS MPOTPAMMHOIO OOECIIeYeHNsT TyTEM B3aWMOIEHCTBIS
Pa3pabOTINKOB U TIOJIH30BATEIEl Yepe3 CIeIUAIN3NPOBAHHBIE CEPBUCHI.
Tlonb3oBaTen MOryT CBOOOTHO TECTHPOBATH MPOTPAMMHOE ODeCIevueHne
U BHOCUTH CBOM KOMMEHTAPHUH 0 KOPPEKTHOCTH pabOThI W MpejiaraThb
cBou JonosiHeHust. Pazpaborduku, B CBOIO OY€Pe/ib, MOIYT IOBbICHTH Ka-
YECTBO MPOLYKTA, TPH TMOJMOOHOM B3aMMOAEHCTBUN. AHAINZUDPYS KAYIECTBO
paboThI PEMO3UTOPUEB CJIEAYET BBIIEIUTH CJIEAYIONNE KPUTEPUN: TeMa-
THKA PEMO3UTOPUsI, ONBIT UCMOJIB30BAHUS MOJb30BATEISIMH, BICYATICHIE
0 KadecTBe MOJJEP:KKU KOMAH/IbI Pa3zpabOTIMKOB, YACTOTa OOHOBJICHMUSI,
gacrora usmenenus API na mecoBmecTuMmblil, Hasm4due JOKYyMEHTAIWU,
HAJIMYHE TPUMEPOB KOJa, KPOCCIIAT(MOPMEHHOCTh W T.M. AHAIU3 TpO-
BOIUTCS HA OCHOBE TOJIy9YEHHBIX MTAHHBIX W3 PEMO3UTOPUEB CIEIHAJIN3HU-
poBanubix web-cepsucos. /s Oosiee HATJISATHOTO CPDABHEHUS COCTABJIEHA,
CITeTyToIast TabInIA;

Penosu- YHuciio Bneuar- YacToTa YacroTa Hanwu- Hanmu- Kpocc-
Topuit «3B&3a>» JleHne o6HOB- usMme- une go- umne naar-
o Ka- JIeHUst HeHUs KyMeH- npu- dop-
4JecTBe API =Ha Tauumu MepoB MeH-
noza- HECOB- Kozoa HOCTb
JAEePKKN MecTH-
KO- MBI
MaHAbL
paspa-
6orun-
KOB
Ultra- 24300 Komanna Bricokas Huskas Ha Ja Ha
lytics paspa-
60TIYNKOB
AKTUBHO
pearu-
pyer Ha
BO3HHU-
Kauue
npobue-
MBI
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IIpodossicenue

Penosu-
Topuit

Yucao
«3B&830»

Brnieuar-
JIeHne

JecTBe
non-
AEPKKHU

MaHObL
paspa-
6orun-

YacTora
o6HOB-
JleHUs1

Yacrora
usMme-
HeHUs
API =Ha
HecoB-
MecTH-
MBbI#

Hann-
uune go-
KyMeH-
Tauuu

Hann-
uue
npu-
MeposB
Kona

Kpocc-
naarT-
dop-
MeH-
HOCTh

Al Bas-
ketball
Analysis

935

Komanna
ILJI0X0 pe-
arupyer
Ha BO3HHU-
Kaouue
npobJie-
MbI

Cpenusas

Cpenusns

Her nan-
HBIX

AVOD

920

Komanna
IIJIOXO pe-
arupyetr
Ha BO3HH-
Kaue
npobuie-
MbIL

Huskas

Huskas

Ha

Ha

Her nan-
HBIX

Vehicle
Count-
ing

Komanma
I0X0 pe-
arupyer
Ha BO3HH-
Kauue
npobue-
MBbL

Huskas

Huskas

Her nan-
HBIX

Open-
mmlab

112000

Komanna
paspa-
60TYHKOB
AKTHUBHO
pearu-
pyer Ha
BO3HH-
KaroIme
npobJie-
MBI

Beicokas

Bricoxas
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IIpodoasicenue
Penosu- YHuciio Bneuar- YacrToTa YacroTa Hanwu- Hanmu- Kpocc-
Topuit «3B&3a>» JIeHne o6HOB- usMme- une go- uue naar-
o Ka- JIeHUs1 HeHUs KyMeH- npu- dbop-
4JecTBe API =Ha Tauumu MepoB MeH-
non- HecoB- Kona HOCTh
JAEePKKN MecTH-
KO- MBI
MaHAbL
paspa-
6orun-
KOB
Torch- 15600 Komanna Bricokas Bricokasn Ha Ja Ha
vision pa3spa-
60TYNKOB
AKTHUBHO
pearu-
pyer Ha
BO3HHU-
Kauue
npobue-
MBI
3aksoyeHune

Konnenmus cBOOOIHOTO MTPOTPAMMHOTO ODECTIeUeHusT OJIArOTBOPHO
CKA3bIBAETC HA KAYECTBE U CKOPOCTHU paspaborku. Ilo pesymapraram mpo-
BEJIEHHOTO aHATII3a HAOIIOAETCS B3AUMOCBA3b MEXK /Iy KA4eCTBOM paboTh
KOMAH/ bl Pa3pabOTINKOB C TIOJH30BATEISMA W ODIAM KAYECTBOM POy K-
ra. [Ipuniuinst csoboaHoro I1O criocobeTBy 10T HANISAHOCTH PA3PAOOTKHU U
COBEPIIEHCTBOBAHUIO MMPOTPAMMHOTO MPOAYKTA B TMPOIECCE IKCILTYATAINN
U TECTUPOBAHUSI HEOTPAHWYEHHBIM KOJUIECTBOM MOJIb30BaTeseii. Takxke
CTOUT OTMETHUTD, 9TO UCIIOJIH30BAHUE CIEIUAIN3UPOBAHHBIX BEO-CEPBUCOB
[IOMOTAET OIMPEJIESUTh YPOBEHb BOCTPEOOBAHHOCTH MPOU3BOIUMOIM TEXHO-
JIOTUHU, BO3MOXKHOCTH CPABHHUBATH PEAJM3ANUI0 C IMPOYMMHE TOAOOHBIME
TEXHOJIOTUSIMU U TIPU HEOOXOINMOCTH KOPPEKTHPOBAaTh Bepcuu. Uccneno-
BAaHUs BBITIOJHEHBI 33 CI€T rpanTa Poccuiickoro nayunoro dbonma Ne 22--
11--20001 (cm. https://rscf.ru/project/22-11-20001/) u rpanrta B
dopme cybcuaunm u3 00JACTHOTO O0KeTa Opranu3anuaM ZpocaaBcKoit
obsacru.

JlntepaTtypa

[1] Models  Supported by  Ultralytics, 2024. https://github.com/
ultralytics/ultralytics/blob/main/docs/en/models/index.md
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2]

(3]

[4]

(5]

[6]

7]

18]

[9]

DAFNe: A One-Stage Anchor-Free Approach for Oriented Object Detection.
Github, 2022. https://github.com/braun-steven/DAFNe

ARS-DETR: Aspect Ratio Sensitive Oriented Object Detection with
Transformer. Github, 2023. https://github.com/httle/ARS-DETR

pytorch-retinanet. Github, 2021. https://github.com/yhenon/
pytorch-retinanet

Faster R-CNN: Towards Real-Time Object Detection with Region Proposal
Networks. Github, 2018. https://github. com/ShaoqingRen/faster_rcnn

SSD: Single Shot MultiBox Object Detector, in PyTorch. Github, 2019.
https://github.com/amdegroot/ssd.pytorch

Al Basketball Analysis. Github, 2022. https://github.com/chonyy/
AT-basketball-analysis

Aggregate View Object Detection. Github, 2018.https://github.com/
kujason/avod

Video-based Vehicle Counting System. Github, 2019. https://github.com/
pubTools/Vehicle-Counting

[10] Open-mmlab. Github, 2024. https://github.com/open-mmlab

[11] torchvision. Github, 2024. https://github. com/pytorch/vision

EkaTtepuna becusepthas, Anactacus Bonkosa, Bnagnucnas

Arabeksan, Banagumup Cumonos
Mockea, PITBOY BO «Poccuiickuii rocygapcTBeHHbIfi coumanbHbli
YHUBEPCUTET»

Mpoekt: WHdopmaunoHHas cuctema ynpapneHuns y4ebHbIM MakeToM
netatenbHOro annaparta https://github.com/EkaterinaBes/IMUVizual

CVIMyJ'IFlLl,VISl MNIOTUPOBAHNA NIETATE/IBHOIO annapaTta C

NMoOMOLbI0 MH(OPMALMOHHOW CUCTEMbI YrpaBieHUs
y4ebHbIM MakeToM
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AHHOTaUUA
Mpeactasnena paspaborarHas asBTopamu MHGOPMaLNOHHO-U3MEPH-

TeNbHasi CUCTEMA, NMPEAHA3HAYEHHAS AN NUAOTUPOBAHUS YYebHbIM MaKe-
TOM sieTaTenbHOro annapara. licnonb3osaHue cncremsbl 06ycnoBaeHo HEOD-
XOAUMOCTBIO MOJIyHEHUsI CTYAEHTaMIN HABbLIKOB pa3paboTku mogyneii yueb-
HOro MakeTa JieTaTesibHOro annapata. B paspabotke ucnons3osaH moaysnb
nHepymansHoii Hasurayun IMU-9 DOF, uHblie gaTyukm nHpopmauuu, a
TaK>Xe NPOrpaMMHbIE CPEACTBA BU3yannsauuu faHHbix. [1pueeaeHsl pesynb-
TaTbl 3KCMEPUMEHTOB.

Karuesvie cao6a: uHPOPMOAUUOHHAA CUCTIEME YNPABAECHUS, AEMAMEND-
HbLE GNTNAPATNLL, NUAOMUPOSAHUE ACTNAMEALHO20 ANNAPANG, YUeOHbIT MO~
xem, modyav IMU-9 DOF

Tenmennus nepexona € MUJIOTHPYEMbBIX JIETATEIbHBIX AIMAPATOB HA
0ecruIOTHBIE CTABUT TEPe PAa3padOTUMKAMU JAHHBIX CUCTEM HOBBIE 3a-
nadu. BaXkKHO rOTOBUTH CHenuajucToB s nujporupoanus BILJTA. Tna
BBIMOTHEHHS 9TOT0 TPeOOBAHNS HYKHA Pa3pabOTKa CHCTEMA YIIPABICHUsI,
KOTOpasi MIOMOXKET B paMKax y4IeOHO HesaTeTbHOCTH TPEHHPOBATH ITOJIh-
3oBaTe e, COBEPIEHCTBOBATD WX 3HAHUS M HABBIKM MUJIOTHPOBAHUS. B
CTaThe PacCMaTpUBaETCs WHMOPMAIMOHHAS CHCTEMa YIPABJICHUS yded-
HBIM MaKeTOM JIeTaTeJILHOro amnmnapara Ha 6ase miardopMbl Arduino. s
IpPOrpaMMHOM pa3pabOTKK IpuMeHeHa Takue cpenbl, Kak Arduino IDE u
Processing 3.

B xome paboTst 6611 TPOBEIEHBI IKCIIEPUMEHTHI: 3aITYIIIEHA CUCTEMA, B
KOTOPOIi MIPeyCMOTPEHBI IBA PEKUMA (DYHKIIMOHUPOBAHUA: PYIHOE U aB-
TOMATUYECKOE YIIPABJIEHHE. DT BAPUAHTHI PA0OTHI CUCTEMbI BLIOUPAFOTCS
¥ IPUMEHAIOTCS ITOJIb30BATEIEM Ha HA3EMHOM JaCcTh — IEIH, IPEICTABIISA-
foreii cobo#t yIpaBISIONe KOMIOHEHTHI, TOAKIIOYEHHBIE K MUKDPOKOH-
rposutepy Arduino Mega 2560. YpaB/siomuMu KOMIOHEHTAMU HA3BAHbBI
nBa nos3yHKoBbIX norerrmomerpa Trema-SLIDERS u sukomzep. Cam ma-
KeT JIETATeJTLHOTO allllapara 3aKperyieH Ha Becax PobepBans u ABseTCs
OABUZKHON 9acThiO cucTeMbl. Ha Apyrom miede HAXOAUTCS MPOTHBOBEC.
B nogsuxHoit wactu cucremsr ects Moayabs IMU-9 DOF. Ou cunthiBaer
yIOIIBL Diijiepa. DTH yIJIbl BIUSIOT HA KPEH, TAHTaXK W KypC JIETATEIHHOM
MAIlWHbBI B [TOJIETE. 3HAYEHUS YIJIOB 3a/IaI0TCS YIIPABJISIONUMEI JJIEMEHTa-
MU Ha3€MHOH 9acTH CHCTeMBbI. [losieT jeraTebHOro ammapara BO3MOXKEH
O1arofaps MATH ABATATENSIM ¢ TTponesepamu. K HazeMHO# 1 TOABUKHOI
YACTSAM CUCTEMBbI HOJAKJIIOYEHO 110 OJHOMY DPaJMOMOJLYJIIO it OECIPOBOI-
HO mepenadn JaHHBIX. PydHO#l pexkuM yrmpaBeHus 3aKII0YAeTCs B MO-
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HUTOPUHTE TIOJIb30BATEIEM TOJIETA U AJAMITAIMY YACTOTHI BPAIEHUS TTPO-
MEeJIJIEPOB B COOTBETCTBHUM C TpeboBanusMu. Tak, 3a cUer CABUTA PYUKU
[IOJI3YHKOB M TIOBOPOTA PYYKH SHKO/IEPA II0JIH30BaTE/h JTOOMBAETCS B3JIe-
Ta, MOCAJKH, MOBOPOTA W KPEHA JIeTaTeJbHOTO ammapara. dem OGosbime
MOIIIHOCTD TIOIAETCs HA JIBUTATEN, TEM BbIIIE OJHUMAECTCS JIETATETbHAS
MarnHa.

ABromaruyueckuii pezKuM yIPABJIECHUS 3aKJII09a€TC B TOM, 9TO [10JIb-
3oBaTesh JA00MBaeTCs HAOOPa BBICOTHI JIETATENIHHOTO AIMapara C MOMO-
B0 OJTHOTO MOJI3YHKA: TIPU CABUTE €T0 PYIKH 33/ IAETCS YKeJTaeMast BHICOTA,
OJIeTa, W JaJee MPOUCXOIUT CTaOUIIH3al|sd 9acTOThl BPAIEHUS MOTOPOB
U, KaK CJIeJICTBUE, TEKyIeil BbICOTHI. JIaHHBIE O BBICOTE MEPEJAITCA C
3aKPEIJIEHHOrO Ha JieTaresibHOM anmapare najabaomepa HC-SRO4.

Azimuth:
Bank: 15 De Object Uncapped
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[naBHy0 posib B BU3yaanu3aluy UTPAIOT MPOrpaMMHBIH KO Ha Proce-
ssing, mpu 3ammycKe KOTOPOro Ha MOHUTOPE OTOOPAXKAIOTCs OOPTOBbBIE TTPH-
0OpBI, — ABUATOPU30HT 1 KoMItac, FPV-04uky ¢ MOAKIIOUEHHBIMHT 110 PAJIHO
kanany K auMm FPV kamepoit u cumBosbabiit 2KK-aucnneit. FPV-kamepa
dukcupyer TO, 9TO BUAAT mepen coboit. [lepem Helt MOXKeT HAXOIUTHCS
MJIAKAT C TOPU30HTOM, W TOTJA MHUJIOT B OYKAX OYJET TOTPYKEeH B CHU-
MYJIANWAI0 TaK, KAK €Cju Obl saBjsyicsa nuioTroMm camosera. 2KK-aucmeit
MMOKA3BIBAET PEKUM, YIJIbI JUJIepa, KEJAEMYI0 ¥ TEKYIIyI0 BBICOTY.

Boumn mpoBeieHB SKCIEPUMEHTANBHBIE 3aMyCKU. Pe3ynbTarsl mpej-
CTaBJIEHBI HA PUCYHKAX.

Jlntepatypa

[1] Cxeopyosa M.A. BIIJIA BepTUKaIbHOTO B3/I€TA U IOCAIKH sl MOHUTOPHH-
ra MeCTHOCTH, https://wuw.elibrary.ru/item.asp?edn=gvzzso

[2] Cumonoe B.JI., Epneses A.B., Haewdosa E.K., Xozsos E.I. Monenupo-
BaHMEe CHUCTEMBI YIIPABJIEHNs] BEPTUKAJIBHBIM B3JIETOM W TIOCAJIKOMN, https:
//wuw.elibrary.ru/item.asp?edn=edvgto

[3] Benpesa E.JI., Mazonuna A.H. Pa3paGoTKa CHCTEM yIpaBJIEHAS MOAEISIMA
HA3eMHBIX W BO3YIIHBIX OECHUIOTHBIX TPAHCIIOPTHHIX CPEACTB, https://
www.elibrary.ru/item.asp?edn=kjnppe

[4] IIporpamma Arduino IDE, https://all-arduino.ru/arduino-ide/.

Bnagncnae Angpees
Apxanrensck, «CesepHbili (ApkTuuecknii) deaepanbHblii yHUBEPCUTET UMEHN
M.B. JlomoHocoBa»

Ncnonb3oBaHvue ceobogHoro MO B yyebHOM npouecce B
cneumanbHoctn «DevOps-un>xxeHep»

AHHOTauus

B moknage npeacTtasnensl npumepsl cBo6ogHOro nporpammHoro obec-
neYeHns, KOTOpble aKTUBHO MCNONb3ytoTcs B cchepe 0bpasosaHusa ans cne-
unanbHocT «DevOps-urxxenepy. Kakne 3agaqu MoxHo pewnts bnaroga-
psi cBobogromy MO. PacckasbiBaeTcs 0 npuymnHax nepexoaa.
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Kurouesnie caosa: ce6obodnoe npozpammmoe obecneuenue, DevOps, Linuz,
UHPOPMAYUUOHHBLE TNELHON02UY, 00PA306aHUEe

IIporecc mepexoma na cBobomuoe 1O umér mo Bcemy MUPY, € KaXKIBIM
rojoM Habupasi BCEé Dosiee MaccoBbiit xapakrep. 1o pesyabraTaMm ompoca,
npoBoauMOro cpeau 87 Teicsd pecrongenToB Ha StackOverflow
https://survey.stackoverflow.co/2023 /section-most-popular
-technologies-operating-system, oxono 50% wucnosb30BaIn pa3IuIHbIE
muctpubyTuesl Linux kak ocaoBuyio OC. B mporiom roay mamuas mud-
pa cocrapusana okono 40%, a mBa roma Haz’am - dyTh Gosmee 23%. DTo
CBUETETHCTBYET O TOM, UTO IOJB30BATENN BCE OOBINE CKIOHHBI BHIOHU-
parb CBOGOIHOE MPOrPAMMHOE O0ECIEYEeHNe KAK OCHOBHBIE HHCTPYMEHTBI
271t pabOThI U IIOBCEHEBHOIO MCIIOb30BAHMS.

B paMkax moJiMTHKYA WMIIOPTO3AMEIEHUs] POCCUIICKIE KOMIIAHUN CTa-
JIU TIEPEXOIUTD JIMOO Ha OTEYECTBEHHOE IIPOrpPaMMHOe obecredenue, b0
na csoboguoe I10. B nepsyio ouepeib, 370 OTHOCUTCS K FOCYAAPCTBEHHBIM
VUIPEKIEHUAM, TAKUM KAK YHUBEPCUTETHI, IIIKOJIBI, TPABOOXPAHUTEIHHBIE
opranbl, OaHKHU u T. 1. JJaHHBIA Tepexo/1 MO3BOJISEeT 3aKPhIBATH BCE HEOD-
XOAUMBIE TIOTPEOHOCTH B TPOIPAMMHOM 00ECIEUeHUH, HECMOTPS Ha, YXO[I
3apyOeKHBIX KOMIIAHMIA.

Hannas cvena [TO xoporro Bumna B yuebHOM mpoIecce, OCODEHHO B
BBICIIKX y4eOHBIX 3aBeaeHnaX. [Ipu pabore co CBOOOIHBIM TPOrPAMMHBIM
obecriegeHneM CTYJIEHTBI TOJIy49aoT HeOOXOUMbIe 3HAHUS U HPAKTHYE-
CKUe HABLIKU 15 OyayIieii paboThl, TaK KaK OOJBIMMHCTBO OPTAHU3AIW
paboTaOT ¢ TEMU YKE TPOTrPAMMAMH.

Hanpuwmep, cryieHTbl, KOTOPbIE 00y 4aI0TCs HA HAIIPABICHUSIX,, CBI3aH-
HBIX ¢ HHGOPMAIMOHHBIMU TEXHOJIOTUSIMU, HEPEIKO MPUOErafoT K Pa3Ind-
HBIM sI3bIKAM [IPOTPAMMUPOBAHNS, UCITIOIB3YS [IJIsi PAOOTHI C HUMU PeIaK-
TOPBI KOJIAa U cpeibl pa3paborku. Co37a0T BUPTYaATIbHBIE MAITUHBI, yCTa-
nasuBas ram aucrpubyrusbl GNU/Linux. CryaenTbl akTUBHO paboTaoT
¢ KoHTeliHepamu. HacTpauBaroT HEMPEPHIBHYIO HHTEIPAIUIO, PEJAKTUDY-
0T 107, ceOst KOHGUTYparuoHHbie (haIbl BeO-CEPBEPOB, MPOU3BOISIT MO-
HUTOPUHT CETH W PabOTAIOT C OOJAaKaAMM, YIATCS YIPABJIATH CHCTEMAMMU
KOHTPOJISI BEPCUSIMU, UCTIOIb3YIOT MPUIOKEHUS [IJIsT U3Y9E€HUs U IPENoIa-
Banus Marematuku. Kak MOoxxHO 3aMeTuTh, cBoGoaHOoe I10 oyenn BocTpe-
OGOBAHO B yHHBEPCUTETCKUX Kpyrax. MHOXKECTBO Pa3JIMYHBIX MPOrPAMM
BBITIOJTHSIET OTPOMHOE KOJMIECTBO (DYHKIHUT, 9TO MO3BOSET CTYICHTAM
pa3BuBaThCa B uX cepe. OCTAHOBUMCS MOMOIPOOHEe Ha Psi/ie TTPOrpaMM
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" pa3bepeMcs, MOYEMy OHU TaK BOCTPEOOBAHBI W KAKUM O0OPA30M OBLIM
BHEJIPEHBI B yI€OHBIH MTPOIIECC.

Hauném ¢ camoro BOCTpEOOBAHHOTO MPOrPAMMHOIO ODECIEYeHUS Y
Bcex mosb3oBareseil, oducHoro mnakera. be3 gamuoro I1O HeBo3MOK-
HO MPEJCTABUTH HEU OAHY pabory B yHuBepcurere. KypcoBble Hpoek-
ThI, PA3JIMYIHBbIE OTUYETHI, COCTABIEHUE TPAGDUKOB, TAOIUI[ U TPE3EHTA-
nuit — BCE 3TO IEIAeTCss B MPOrpaMMax, KOTOPbIE BXOAAT B O(MUCHBIE
nakerbl. CaMbIMU TMOMYJISIPHBIMA HA, JTAHHBIH MOMEHT SIBJIIOTCS MMAKEThI
LibreOffice https://ru.libreoffice.org/ u OpenOffice https://www.
openoffice.org/ru/. 9ro kpoccuiaardopMeHHbIe ODUCHDBIE TAKETHI ¢ OT-
KPBITBIM HCXOAHBIM KOJIOM, KOTOPbIE PACIHPOCTPAHAIOTCS 1O JIMIEH3UAM
MPL 2.0 u LGPL coorBercTBeHHO.

CrymeHThl, KOTOPbIE OCBAMBAIOT WH(MOPMAINOHHBIE TEXHOJIOIUHU, aAK-
TUBHO MOJB3YIOTCs ¢cBOOOAHBIM 1O st mmpokoro kpyra 3agad. Camoe
OGaHATIBHOE — 9TO UCIOJIH30BAHKUE SI3BIKOB IPOIPAMMUPOBAHUS JJIsl HAIIM-
CaHUsl CBOMX IPUJIOKEHUH, cepBUCOB, Urp u nporpamm. CambiMu MOITY-
JISPHBIMU HA JAHHBIH MOMEHT sBJsitoTcs s3biku: Python, C++, Kotlin u
SQL. I paboThl ¢ HUMU YaIlle BCETO UCIOJIb3YIOT YHUBEPCATHHBIN TEK-
croBeiii peqakTop — Visual Studio Code. On obnamaeT psaaoM MOJIE3HBIX
GyHKIWI 1 BO3MOXKHOCTEH, KOTOPbIE BBLIEIAIOT €ro Ha (hOHE aHAIOTOB.

s supryanusanuu ucnosib3dyercss Oracle VM VirtualBox. C nmomo-
IO TAHHON MTPOrpaMMBbI MOYKHO 3aIyCKATh OHY OTMEPAIMOHHYIO CHUCTE-
My BHYTPH JAPYTOH, 9TO SABJISIETCS OUYE€Hb YIOOHBIM WHCTPYMEHTOM, KOT/IA,
Hy2KHO paborarh ¢ HeckoabkuMu OC O1HOBpEMeHHO.

Yto06bI cOXpaHATh WHPOPMAINIO U B JaJbHEHIIeM ¢ Heil paboTarh,
HYKHO WCIOJIb30BaTh 0aly manubix. CaMbiM pPACOPOCTPAHEHHBIM BapH-
AHTOM C OTKPBITBIM MCXOJHBIM KOJIOM siByisiercst PostgreSQL, pessiiuon-
Hag cucrema ynpasjenus 6azamu ganabix (CYBIL), koropas peaau3oBa-
ma gy muoxkectBa OC.

Jns ofydennsi HeNpPepBIBHON WHTErpalyy MPOrpaMMHOTO obecrede-
uus ucnonb3yiorcs Gitlab https://gitlab.com/ u Jenkins. C momombio
JIAHHBIX WHCTPYMEHTOB CTY/EHTHI 3HAKOMSTCs ¢ Meroosorueit DevOps.
DevOps — 3T0 MeTOI0JIOTHST ABTOMATH3AINN TEXHOJOTHIECKIX TPOIEC-
COB COOPKU, HACTPOIKHN W PA3BEPTHIBAHNS MPOTPAMMHOTO OOECTIEIEHMUS.

Pabora ¢ korTeiiHepu3aimeil OCymecTBasgercs ¢ moMomibio Podman B
cesa3ke ¢ Kubernetes. I'maBubivM mpenmytmecrBoMm Podman sBrsercsa or-
CyTCTBHE JOMOJHATEILHOrO cepBuca s paborsl. Biaaromaps Kubernetes
MOXKHO 3aHUMAThCA OpKecTpaluell JaHHbIX KOHTEHHEePOB: KOOPJAMHUPO-
BaTh, pa3MeIaTh, PA3BEPTHIBATH U MACIITAONPOBATH.
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Apache https://wuw.apache.org/ n NGINX — kpoccrnardopmen-
HbIE BeO-CEpPBEPA C OTKPBITHIM KMCXOJHBIM KOJIOM, C TOMOIIBI0 KOTOPBIX
MOYKHO YCTAHABJIMBATh COEJIMHEHHE MEXK/Iy IIOJIb30BATEJIEM U CEPBEPOM.
st oO6yvueHnss MOHHTOPUHTA CeTH UCIOIb3yioT Zabbix — cBoboamas cu-
cTeMa MOHUTOPHHIA CTATyCOB PA3HOOOPA3HBIX CEPBUCOB KOMIIHIOTEPHOM
CeTH, CEPBEPOB M CeTEBOTO 0bOpymoBaHust. JlaHHast cncreMa MOXKeT coXpa-
HITh JaHHBIE B 0a3y manHbix PostgreSQL, o KOTOpOit rOBOPHIIOCH BBIIIIE.

Pabora ¢ obnasnoit nadpacTpyKTypoil OCyIIecTBIAeTCa myTéM pabo-
o1 ¢ mrargopmoit OpenNebula. Ocuoabivu 3amaunm OpenNebula sB-
JISIOTCS BUPTYAJIU3AINAs IEHTPOB 0OpabOTKU JAHHBIX W OOJIAYHBIE PA3-
BéproiBanusa. CTyAeHTbI aKTUBHO HCIOJIB3YIOT PACIPEIETEHHYIO CHUCTE-
My ynpasienus Bepcusimu Git. 3a cuér meé y paspaborunka I1O ectb
BO3MOXKHOCTD TE€PEKJII0YaThCd MEXKIy BEPCUAMU, CIEIUTb 33 HUCTOPHEi
pa3paborku u paboTaTb B KOMAH/IE HAJL OJHUM IPOEKTOM.

Bce Broimienepeuncientoe mporpaMMHOe 0becriedeHune, Ha KOTOPOM pa-
60Ta0T CTYIEHTHI, IOMHUMO OCHOBHBIX 3aHATHUN H3YYaOTCd HA KypCcax
JIOLOJIHUTEILHOrO 0bpa3oBanus https://narfu.ru/hsitas/obuchenie/
dopolnitelnoe-obrazovanie/. Biaromaps uM CTyJeHTHI TIOJIydalOT He
TOJIBKO JOTIOTHUTEIbHBINA OMBIT, HO U CEPTU(MHUKAT O MPOXOKIEHUU KYyP-
Ca WU yIO0CTOBEPEHUE O TOBBINIEHNN KBAIMMUKAIUN, YTO BIOCTIEICTBUN
IIOMOYKET UM YCTPOUTHCS HA pabory.

Kak MOKHO 3aMeTHTH, OFPDOMHOE KOJIMYECTBO 33/1a4 DEIaeTCs C I10-
MOIIBIO CBOOOIHOTO MPOrPAMMHOI0 0OECIIeYeHNs U C KaXK/IbIM I'OIOM CBO-
6omuoro ITO cranoBuTcst BCE GOJIbIIE, 9TO MOJOKUTEIBHO CKA3BIBACTCS HA
pa3paboTke NPOrpaMMHbBIX PElIeHui.

JlutepaTtypa

[1] https://survey.stackoverflow.co/2023/#section-most-popular\
\-technologies-operating-system

[2] https://ru.libreoffice.org/
[3] https://uww.openoffice.org/ru/
[4] https://code.visualstudio.com/
[6] https://www.virtualbox.org/
[6] https://www.postgresql.org/

[7] https://gitlab.com/
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[8] https://www.jenkins.io/

[9] https://podman.io/

[10] https://kubernetes.io/
[11] https://www.apache.org/
[12] https://nginx.org/ru/

[13] https://www.zabbix.com/ru
[14] https://opennebula.io/
[15] https://git-scm.com/

[16] https://narfu.ru/hsitas/obuchenie/dopolnitelnoe-obrazovanie/

Oner HemaHog
Kpeménkn, MOV COLL um. renepana 3axapkuna U.I.

Mpoexr: libsg https://github.com/lego12239/1ibsg

Haw onbiT ucnonb3osaHusa CIMO Ha ypokax
nHcpopmaTuKn

AHHOTaUUSA
Tak nosny4mnock, 4To BO3HMKIA HEOBXOAMMOCTb, MOMMMO CBOE OCHOB-

Holi paboTbl NPOrpaMMMCTOM, NPOBOANTL YPOKN MHAOPMATUKN B CTapLINX
knaccax wkonbl. MNocne nccnegosatns sBonpoca Goina BoibpaHa nporpam-
ma ans BysoB n wkon Jdegunckoro W.P.. Beina npoussegeHa pabora no
nepesoay knacca mHdopmatuku Ha Linux-based OC, nogobpaHo Heobxo-
anmo MO n, Tak Kak opuruHanbHas rpadguyeckas bubnuorteka n3s y4ebd-
Hoin nporpammbl deaunnckoro V.P. Hanucana nog Windows, 6bina HanncaHa
6ubnnoteka-o6éptka anst SDL, 4To Bbl Mcnonb3oBaTh €€ Ans 0by4eHus.

Karouesnie caosa: npozpammuposarue, CIIO, Cu, demu, yeemst sHcusny
OcHOBHBIE TE3UCHI TOKJTAJIA;
® BBLIOOP B KAUECTBE MPOrPAMMBI JIJIsl TPEMOJABAHUST IIPOTPAMMUPOBA-

HUS B CTAPIMX KJIACCAX CPeIHEH IMKOJbl mporpammy JleamHckoro
n. P.;

e 00yueHue nporpaMMupoBaHuio ¢ Hyss Ha Cu B Kadecrse 1epBoro
AlT,
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npomecc nepesona kiaacca uadopmaruku Ha CIIO (uto xorenu u
9TO B MUTOrE TOJIYYUIIOCh), BeIGOp U ycranoska OC, pxe-3arpyska;

npobJsieMa BBINOJIHEHHs] JOMAIIHUX 33JaHuil (JO0Ma B OCHOBHOM
Windows); noxroroska o6paszos BM ¢ Linux-based OC u mocryn
1o rdp Ha MKOIBHYI0 MAIIMHY C YYETHBIME 3aIACAMU yI€HUKOB;

co3anne crpaHuibl B VIHTEpHET ¢ HEOOXOMMMOM CIPABOYIHON WH-
dopmarmeii st yIeHUKA;

co3manve budbanoreku o0epTku ayisg SDL — libsg. Bubanoreka ckpbI-
BaeT HI0aHCHI paboTbl SDL, KoTophle He HYKHBI 00y UAIOIIEMYCs HA
MEePBBIX TIOPAX ¥ MOTYT €ro 3alyTaTh;

npyroe ITO ucnons3yemoe B mporecce 0bydeHus: — PeIakTop, KOM-
MUJIATOP, OTIATINK, CPeJia pazpaboTKu;

4YTO XOTeJIOCh Obl J0padoTaTbh U U3MEHUTh, HAIIPABJIEHUE Ja/IbHeii-
meit paboTHI.

JlntepaTtypa

[1] Zedunckuia U.P., IlpeseHTanus M0 METOAUKE MPEIIOSABAHUT —

2]

(3]
4]

http://storage.ded32.net.ru/Lib/Doc/AnalyticApproach2010.pdf

Hedunckuti U.P., YaeGHbIE TPOrPAMMBI
— http://storage.ded32.net.ru/Lib/Doc/Curriculum-5-11.pdf

IIpoext libsg — https://github.com/lego12239/1ibsg

Cupasovnas cTpaHuId y4eHUK — http://c.kremenki.su/
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Munena Koyn
Mockea, FTAY «lenTp undposnzayuun obpasosaHns»

Mpoekt: OpenBoard https://github.com/OpenBoard-org/OpenBoard

Hopabotka CI1O no 3anpocam obpa3oBaTesibHbIX
yuypexxaeHui

AHHOTauus

B 06pa3OBaTeﬂbe|X YHPEXOAEHNAX MOTYT BO3HUKATb YHUKANbHbIE O
KaXxol KOHKpeTHON opraHusauunm Tpebosanus k MMO. CeobogHoe MO nos-
BOJISIET BHOCUTb [0PabOTKN CaMOCTOATENbHO, HE UMEesl 3aBUCUMOCTU OT
ApYrux ero pa3paboTyukos, 4TO Oo4eHb yaobHO B noaobHbix cnyyasix. Pas-
NnYHble 0DPa30BaTENbHBIE YHPEXAEHUS UMEKT BO3MOXHOCTb AopabaTsbi-
BaTb 1O nop cBouM HyXAbl, He 3aTparmeasi Npum 3TOM OCTasbHbIX MOJIb-
3oBaTeneii gavHoro MO. 1o moxHo Bugetb Ha npumepe OpenBoard.
OpenBoard — ceobogHoe nporpammHoe obecneveHne, KOTOPOE NCMOJb3Y-
eTca B obpa3soBaHuM B pasnuuyHbix cTpaHax. Obpa3soBaTesnbHble CMCTEMBI
pasHbIX CTPaH OT/NINHAOTCA APYr OT Apyra, no3Tomy He Bce TpeboBaHus k
nopaboTtkam, KOTopble BO3HMKAIOT B Poccuu, HyXKHbI B 4pyrux peruoHax.

Karouesve caosa: OpenBoard, ancmpum, namyu, omeemesenue 6 pa3pa-
bomxe

B macrosimiee BpemMsi BO MHOIHX IIKOJAX HA YPOKAX HCIOJB3YIOTCSH
37eKTPOHHbBIE TocKu. Pabory Ha HuX ciaoxkHO npeacrasuTh 6e3 OpenBoard
— IPOrpaMMBbI, ITO3BOJISIONIEH HMUTHPOBATH PAbOTy Ha OOBITHON MEIOBOI
nocke [1]. B Heli TpHCYTCTBYeT MHOXKECTBO PA3JINIHBIX HHCTPYMEHTOB [2],
KOTOPBIE 3aMEHSIOT HHCTPYMEHTHI JIJIsT PA0OTHI C JOCKOI U3 XKW3HMU, a TaK-
2Ke JIOTIOJTHUTEIbHBIE BUKETHI /15 IPOBEIEHNS] HHTEPAKTUBHBIX YPOKOB.

B Ilentpe mudposusamun obpaszopanus npu IIpasBurenbcre Mock-
BbL B HACTOsIIee BpeMs pa3pabarbiBaercs oneparnuontuas cucrema MOC,
KOTOpAas yzKe BHEJAPeHa B OOJIbIIMHCTBE MOCKOBCKUX IIKOJI. Tak»ke pa3pa-
6orunkn MOC mopabaThbIBaIOT MPUJIOKEHWSI, OCHOBBIBASCH HA 3aIPOCAX,
KOTOpPBIE TTOCTYTAIOT OT CAMHUX yduTeseii, B Tom ducie u mo OpenBoard.

3a nocsennue aBa rojia ObUIM peatn30BaHbl TAKHEe BO3MOKHOCTHU TON
MPOrpaMMbl KAK BEKTOPU3AINs UKOHOK, COXPAHEHWE Pa3Mepa CeTKH, Jio-
KaJIn3anusi, BO3MOXKHOCTh 33/aBaTh 1BeT (PoHa, KOPPEKTHOE OTOoOpazKe-
HHE B CHCTEME C TEMHOU TeMOIl 1 MHOTHE Apyrue, B TOM 4YucCJjie ONMCaHHbIE
B JIAaHHOIT CTaThe.
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JInHum n BekTOpSLI

OnHa U3 mepBbIX 33184, KOTOPasi TOCTYTIIA OT MOCKOBCKUX yUHUTeTei
— nmobaBJyieHue CTUJel JTUHUN, a TaKXkKe JT00aBJIeHUe HOBOIO WHCTPYMEHTA
— BekTopa. U3naganbuo B OpenBoard 6but uHCTPYMEHT JinHUS, KOTOPbIi
MTO3BOJISIJT PUCOBATH TOJIHKO CILIONIHYIO JTUHWIO. HO, KaK MpaBwiIo, B KO-
JIaX Ha PA3JIMYHBIX YPOKAX WCIIOJB3YIOTCS HE TOJBKO CIJIONIHBIE JIHHUH,
HO eI1e ¥ TyHKTupHbIE. Tak ObLy 100ABJIEHBI €€ 1Ba, CTUJIS JIMHUAN:

o IlyukTup;

o IlyukTup TOUKaMM.

Taxxke gy ymporerus pabOThl HA YPOKAX MATEMATHKHU ObLT J00ABJIEH
HOBBI MHCTPYMEHT — BEKTOP. JTO, IO CYTH, T K€ JIMHWS, HO TOJBKO
CO CTPENKO Ha KOHIE, YKa3bIBaloIell Hanpasiaenue. [[js BEKTOpa TakkKe
OBLIO CIETAHO TPU CTHUJIS C PA3JUYHBIM HAIPABJIEHHEM CTPEIOK. 3aja-
4ya ObLIa BBIIOJHEHA U OTIIpaBiieHa B ancrpum. Ho depes kakoe-1o Bpems
mocyietoBas oTBer OT pasdpaborunkoB OpenBoard, uro B gjanaoM hyHKIH-
OHAJIE OHM HE HYXK/IAIOTCH, TAK KAK CTAPAIOTCA COXPAHUTH MUHUMAJIM3M
B OpenBoard.

[Ipu 3TOM HEPHOAMYECKH B ATICTPUME MOSIBJISIIOTCS 3aIPOCHL OT JIPY-
rux yauresneil Ha qodasmenne cruseit muanu. Pa3zpaboTanku amncrpuMa He
MPUHUMAIOT YIACTHUS B 3TUX OOCYKIEHUSX, HO TIOJIH30BATEIN TIPOTPAMMBI
MOTYT MPUMEHATH TaTd, peann3oBanubiii B komaunge MOC.

Uunpkynb

Takxke B OpenBoard ecTb BuzKeThI, KOTOPbIE MMUTHPYIOT HACTOSIIHE
MHCTPYMEHTBI, HAIIPUMED, TUPKY/b. IIpy peanusaruu omnpeneieHHbIX BO3-
MOXKHOCTEH IIdPOBOIi aHAJIOT JAHHOTO WHCTPYMEHTA MOYKET OKA3aThCS
HAMHOTO yI00HEee B MCIOJb30BaHUHU. TakuM 0Opa30M, OT TMOJIb30BATEeH
MOCTYTWJI 3AMpPOC HA yJIydIleHne IUPKYJ/s. BbLIo 700aBI€HO HECKOJIBKO
HOBBIX BO3MOXKHOCTEIA:

o IlynkTup;

® IPUINNAHNE TUPKYJIs K CETKE;

¢ BO3MOXKHOCTH 33JaBATH TOYHBIA TPAIyC MOBOPOTA THPKYIst (C OT-
PHCOBKOIi u 6€3);

o ukcupoBaHHBI MOBOPOT Ha 90 IPaLyCcOB IPOTHE YACOBOH CTPEIKH.

JlanHble u3MeHeHUs: Tak»Ke ObLIM peJiIoykeHbl ancrpumy. OHu oTkKa-

3aJIMCh WX TTPUHAMATH, TAK KaK CAMH 3aHUMAIOTCS JOpabOTKOH JAHHOTO
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uHCcTpyMeHTa. Kak BBISCHUIIOCH, YUUTEISAM TPEDOBAJICS PAIUYC MEHbIIIE,
9eM MOIJIa MO3BOJIUTH PEaIN3allis MHCTPyMeHTa u3 ancrpuma. C yderom
MTOCTABJIEHHOM MPOOJIEMBI, ABTOPOM CTAThU ObLI BUIOM3MEHEH IUPKYJIb,
KOTODBI# Tenepb MOXKET PUCOBATb KPYI'HM CO CTOJIb MAJE€HbKHUM JUaMeT-
POM, YTO 3TOT KPYI' IPAKTUYECKU ABJIAETCH IIUKCEJIEeM.

Multi-touch

[TomMuMo BCero 3TOro, Ha MPOTSKEHUU HECKOJIHKUX IOCJIETHUX JIET
B alCTPUM TIOCTYIAJ 3alpoc Ha HOBBIH (yHKmuoHaT — multi-touch.
Pazpaborunku cpa3y coobmmim, 9T0 Peajm30BbIBATH €0 HE ILIAHUPY-
0T, TaK KaK JAHHBIA (DYHKIMOHAJ HE SIBJISETCS HEOOXOMAWMBIM s WX
mosb3oBareseii. [Ipy 3TOM BO MHOIMX ITKOJIaX, B TOM YHCJIE€ U POCCHUIi-
CKUX, JTAHHas BO3MOXKHOCTE OBIIa HEOOXOIMMA /I OJHOBPEMEHHON pado-
THI Y JIOCKU HECKOJIbKUX YUEHUKOB. ABTODY CTATHH YAAIOCH PEATN30BATh
multi-touch, ¥ B MOCKOBCKHX IKoJax yzxe crout cbopka OpenBoard c
3TUM (PYHKITUOHATIOM.

HecmoTpst Ha CI0KHOCTY KOMMYHUKAIIWY C ATICTPUMOM , Pa3pabOTInKu
MOC npowusBomar nomaep:xkky coopku OpenBoard co Bcemu mopaboTkamvu
JUIsi poccuiickux yaureseii [3], arober pabora B 9TOil mporpamme Oblia
yaobuoit u kompopruoii. [Taker pazmemnien B penozuropun ROSA Linux,
obmem ¢ MOC.

JlutepaTtypa

[1] OpenBoard, 2024, https://github.com/OpenBoard-org/0OpenBoard/blob/
master/README .md

[2] OpenBoard Tutorial, 2022, https://openboard.ch/download/Tutoriel_
OpenBoard_1.6EN.pdf

[3] Pexxum gmocku (OpenBoard), 2024, https://school.mos.ru/help/
instructions/interactive-panel/programs-panel/openboard/
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Angpeii [Mumenos
Cankr-lMetepbypr, Yuusepcurer UTMO

Mpoekt: VectorNST, VectorWeaver, CoverGAN, EvoVec, VectorMem
https://github.com/CTLab- ITMO/VGLib

OTkpbiTaa bMbnnoTeka MeTo4o0B aHanNM3a U reHepauum
BEKTOPHOW rpaduku

AHHOTaUMsA

CoBpemeHHble MOAXOAbI KOMMbLIOTEPHOrO 3peHns No reHepauun n obpa-
60TKe n306paxkeHUii NOCBsILLEHBI B OCHOBHOM pacTpoBoii rpaduke. Pactpo-
Bble N306parkeH st NPeACTaBASOT CODON MHOrOMEPHYIO MAaTpULY NUKCENE,
O[lHAKO CYLLECTBYET M APYroii cnocob onncaHus n3obpa>keHuii - BEKTOPH b i
noaxog, UCnosb3yrownii MaTemMmaTndeckue popmynbl ANns onucaHus obbek-
ToB. K coxanenuto, metoabl 06paboTkm BEKTOPHOI rpacpukm B HacTosLEE
BPEMSI M3YHeHbl HEAOCTATOYHO, 1 HE CYLLECTBYET eauHON bubnnoTtekn ¢ no-
HATHBIM MHTEPERCOM, KOTOpasi bbl NO3BONANA NPON3BOAUTL Pa3NYHbIE
onepaunnm C BEKTOPHbIMU VI306pa)KeHVIHMVI. ﬂpep,naraemaﬂ HaMn OTKpPbITasA
6ubnuoTeka NO3BOJNISIET 3aKPbITb 3TOT Npoben n 0bbLeaMHUTL paHee npea-
NOXEHHbIE NOAXOAbLI MO FreHepauun, aHanusy n obpaboTke BEKTOPHbIX N306-
paxxenuii. Bubnnoteka Bkntovaer B cebs metoasl Andpdeperpyemoin pac-
TEpU3aunu, BEKTOPM3aLMK, HAXOXKAEHMW MIArnaTa BEKTOPHbIX YEPTEXEN,
reHepaunm BEKTOPHbIX |/|306pa)KeHv|ﬁ Nno MY3blKE U NEPEHOCY CTUNA MEXK-
Ly BEKTOPHbIMN n30bpaxeHnsimn. B ganbHeliwem nnanupyercs ynyqwarb
6ubnnoteky n fobaBnsATL B HEE HOBblE METOAbI FeHEpaTUBHON 0b6paboTku
BEKTOPHOII rpadukm.

Karouesoie crosa: sexmopras epadura, HeGpornbe cemu, mpancghopmepot

OcuoBnast yacth. EvoVec. Ha JaHHBII MOMEHT BOIIPOC BEKTOPW3AIUU
MOTHOCTHIO He perieH. CyIecTBYyIONue MOAX0Ibl UMEIOT Psi/i HeA0CTAT-
KOB KaK B Ka4ecTBe, TaK W cKopoctu paborsl. g pernenus 3Tux mpo-
6s1eM mpeIaraeTcsd SBOJIONUOHHBINA AJIrOPUTM BEKTOpU3Anuu nu300paze-
uuii. OCHOBHAs UesT TOIXO0/Ia 3aKJII0YAETCS B UTEPATUBHOM YJIyUIIEHUN
BEKTOPHBIX M300parkKeHuil ¢ MOMOINBI0 MyTanuii u kKpoccorepoB. Cam aj-
TOPUTM HE TpeOyeT HUKAKHAX MapaMeTpPOB, TAKUX KaK KOJIUYECTBO IIyTei
B BEKTOPU30BAHHOM H300paKeHWH, KPOME CAMOIr0 MCXOIHOTO m300pazke-
HUs, 9TO JIeJIaeT AJTOPUTM YHUBEPCAIbHbIM. Pe3ysibraTsl cpaBHenusi ¢ Cy-
MECTBYIONMIMMY PEIEHUSIMU TOKA3BIBAIOT, YTO PAa3pabOTaHHBIN aJIrOpUTM
KAQIECTBEHHO M OBICTPO BEKTOPU3YET M300pParKEHUsI, TPEBOCXOIUT JIPYTHE
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no monukcenbaomy MSE ma 15% u He remepupyer HEHYKHBIX MyTeil B
NTOTOBOM BEKTOPWU30BAHHOM HM300DarKeHUH.

VectorNST. Hame uccienoBanne MoKa3blBAET, ITO MIPUMEHEHNE CTAH-
JMapTHBIX (DYHKIUI TOTEph CTUJIS ¥ KOHTEHTA MEHSIIOT CTHUJIh PUCOBAHUS
BEKTODHBIX M300pParKEHUH, MOCKOJBKY CTPYKTYPa BEKTOPHBIX MPUMUTHU-
BOB OTJIMYAETCs OT muKcejei. UToObl CIpaBUTHCSA C ITUM, MBI BBOIUM
uoBbie (yuknuu noreps. [Ipegmaraemoe namu pertenune, VectorNST, oc-
HoBannoe Ha nuddepeHupyeMoil pacTepu3alun, UCIoIb3yeT ITH HOBbIE
GYHKIUY TOTEPh U MOXKET U3MEHATD IIapaMeTphl 1BeTa u (POPMbI H300pa-
KEHUs COIEPYKUMOTO TaK, YTOOBI COOTBETCTBOBATH M300PAYKEHUIO CTHUJIS.
KadecTBeHHbIE SKCTIEPUMEHTHI IEMOHCTPUPYIOT 3D HEKTUBHOCTD TPEIIO-
xkernHoro merona VectorNST 1o cpaBHEHHUIO ¢ COBpEMEHHBIMU IIOAXO0IaMI
[EPEHOCA CTHUJISA [IJIi PACTPOBBIX M300PAKEHUil M €IMHCTBEHHBIM CyIIe-
CTBYIOIIMM [OJIXO/IOM JIjIsi CTUIM3auK BeKTOPHbIX n300pazkenuit DiffVG.

VectorWeaver. /uddy3uontbie pacTpoOBbIe MO HE MOTYT YCIIEI-
HO CIPABJISTHCS C PeHeparyell BEKTOPHBIX W300paKeHuil m3-3a Cylie-
CTBEHHBIX PA3/UIUil B CTPYKType m3o0OpaxKkenwit. Mbl peraem mpobsie-
My CHHTE3a BEKTOPHBIX U300paykeHuii, pa3pabaTbiBas HOBYIO apXUTEKTY-
py momenu Ha ocHOBe muddy3un u TpaHcHOPMEPOB, KOTOPYIO MbI Ha-
3Basu VectorWeaver. [ljs oOydenusi Momean Mbl coOpaJjd HAOOP TaH-
HBIX BEKTOPHBIX M300parkKeHuil u3 OOMIEIOCTYIMHBIX PECYPCOB U MPOBEJH
ux ayrmenranuio. KadecrBeHHbIE SKCIEPUMEHTBI JJEMOHCTPUPYIOT IIPEBOC-
XOJCTBO U BBIYUCIUTENHHYIO (P DEKTUBHOCTD IPEJIOKEHHON MOJEIH 110
CPABHEHUIO C CYIIECTBYIOIIMMU METOJAME TEHEPAIME BEKTOPHBIX U300pa-
JKEHUIA.

CoverGAN. OCHOBHO# apXUTEKTYPOU MOJIEIU Jijis PeHEPAIMA BEKTOP-
HBIX 00JIOKeK Obljla BhIOpAaHA YCJIOBHAS TEHEPATHBHO-COCTSA3ATEIbHAS
cerb. Ona obydaercs Ha maracere m3 COOPAHHBIX PAHEE PACTPOBBIX 00-
JIO’KEK MY3BbIKAJIbHBIX KOMIO3UIMIA. B KauecTBe yClIoBUS CeTh TPUHUMAET
caMy MY3bIKAJbHYIO KOMIIO3UIUIO, U3 KOTOPOIl 3aTeéM BBIIESIOTCS Pa3-
HbIE MY3bIKAJIbHBIE IPU3HAKH, 8 TAKYKE IMOIUIO, KOTOPYIO MY3bIKA BbI3bI-
BAET y CIymiaress. 3a4a9a TeHePATOPa COCTOUT B TOM, YTOOBI HA, OCHOBE
9THUX JAHHBIX BBIIATH BEKTOPHYIO OOJIOXKKY, MAKCAMAJIHLHO COOTBETCTBY-
1011y 10 ycsioBuio. Jlg TparcdopMaliun mepeJanHbIX JAHHBIX B KOHETHBIH
pPe3yMbTAT IJIAHUPYETCS UCIOMb30BaTh aaroputM Path Decoder, omuncan-
it B cratbe Im2Vec. Tak:ke peasan3oBaHa MO, HOOABISIONIAS HAJI-
[UCh, CopepKalllyio nHdOPMaLuio 00 UCIIOJIHUTE/IE U HA3BAHUN TPEKA, HA,
00m0kKy. Takum 06pa3oM, CEPBUC CO3MAET JJis MY3bIKAJIHHON KOMIIO3HU-
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uu 00JIOKKY B BEKTOPHOM (DOpMAaTe, OTBEUYAIILYID SMOIWY, 33 aHHOM
TOJTF30BATENIEM.

VectorMem. OzHoit u3 npobsem aHaau3a BEKTOPHOM rpaduku sBiis-
€TCsl HEOTPAHWYEHHOCTh BEKTOPHBIX H300PAYKEHUI B KOJUIECTBE O0BHEK-
TOB HA W300paKEHUU. JTO HAKJIAIBIBAECT CYIIECTBEHHBIE OIDAHUYEHUS B
IJIaHe aHAJIN3a U TeHepAaIlNh HOBBIX m300pakeuuii. Mbl XoTuM mpemio-
KHUTh PeIeHne KOTOPhIe MOMOXKET 00padaThIBATh BEKTOPHBIE M300pazke-
HUAS HEOrPAHWYIEHHOH ciioxkHOCTU. JL7ist 3TOro Mbl pazpaboranu MOmEThb
VectorMem B KOTOPO# HCMOIB30BaIN HAPAOOTKU B 001acTH TpaHchOpMe-
poB mamsTu. [Iis mpoBepku €é paboThl MBI TPOTECTUPOBAJIHN €€ HA 3a1a9e
IIOUCKa IlJIaruaTa Ha OJHUX U3 CaMbIX BBICOKOPA3MEPHbBIX BEKTOPHBIX JTaH-
HBIX — depTerkax. Pe3yabTrarsl MOKa3ain eé MPeBOCXOACTBO KaK HAl PACT-
POBBIMH MOJEISAMH, TaK W HA OOBIYHBIX PEIICHHSX AHAIN3a BEKTOPHOI
rpaduku.

Muxaun Teproes, Anekcanap Jaebigoe, [neb Opnos, [eopruii

SHkoBCKNiA
Cankr-lMetepbypr, OO0 «Bbazanst CMO», PrbOY BO «BI'TY «BOEHMEX»
um. .®. YctuHosay

MpoekT: [lpoekT «Ingame» https://github.com/Castro-Fidel/ingame

Pa3paboTtka nporpammsl ¢ rpacpmnyeckum nHtepdeicom
A1 3anycka urp C NOMOLLbIO reiMmmnaga

AHHOTaUMsA

Cdbepa KOMMBLIOTEPHBIX NP SIBASIETCSI OAHOW U3 BbICTPOPa3BUBAIOLLNX-
CSl UHAYCTpUl B MUpE, B TOM Hucne npuobpeTaeT nonyasipHOCTb Ha naaT-
cdopmax GNU/Linux. Beugy pactywero cnpoca Ha CBsSi3aHHOE C urpamu
CNO Heobxoanmo pazpaboTaTb NporpaMMHbIi MPOAYKT, NO3BONSOWNE 3a-
MycKaTb BUAEOUTPbl ANsi pasHbiX NiaT¢opm U3 oagHoro meHwo. B pgoknage
NPUBOAMTCS ONMUCaHWe 3Tanos pa3paboTku npunoxeHus ¢ rpadmHeckum
nHTepdelicom 3anycka ycTaHOBNEHHbIX Yepe3 PortProton urp un nporpamm
C nomowbto reimMnaga. MpoaeMoHCTpUpoBaHbl pesyabTaThl NCNOAb30BAHMS
[AHHOTO MEHIO NMpU YNpPaBAEHUN UTPOBLIM KOHTPOJIIEPOM.

Karwuesvie carosa: sudeouzpo,, PORTPROTON, PYTHON, QT, QML
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Ha maHHBI MOMEHT WHIYCTpPUST KOMIBIOTEPHBIX UTD SIBJISETCS OTHON
u3 OBICTPOPA3BUBAMIIUXCS WHIYCTPUI B MUPE, HHTEPEC K KOTOPOii B TIpe-
nmesrax Poccun ocraercs BbICOKHM. BOJIBIIMHCTBO BUIEOUTD BBIMYCKAETCS
B BHJIE HCIOJHSAEMbIX Mporpamm mjisi 3apybexuoit npomnpuerapuoii OC
Microsoft Windows (kak npasusio, mist apxurekryp CPU x86 u AMDG64
B Buge 16-, 32- u 64-6urHbix npunoxkenuii). CoobIIeCTBOM CBOGOIHOTO
MpOrpaMMHOrO obecredenns pa3pabaTbiBaeTcss TMpoeKT Wine, KOTOpPBIit
dopMupyeT ClIoit COBMECTUMOCTH JJIs 3aIyCcKa OuHapHbIX (aitjaoB ¢ pac-
mmpenuem «exe» Ha cucremax GNU /Linux, rakuM o6pa3om 1103B0J1sis pa-
6orars ¢ I1O, cozgannoro ucknwouurenbuo s OC cemeiicrea Windows
[1].

B 2018 rony kommanus Valve mpunsiia perenue cuesaTb CBOE OT-
BersisieHue «Valve Protons or BbIIEONnCanHOro MPOEKTa W PeaIn30Ba-
Jla MOAM(PUKAIMIO JIJIst YIIYULIEHUs] COBMECTUMOCTH MMEHHO C BHJICOWD-
paMu, KOTOpasi YBEJUUNBAET MPOU3BOAUTEIHHOCTH MHOTOMOTOYHBIX WD,
obecrieunBaeT TpaHCAANKo Bbr30oBoB DirectX 11 u 12 wepe3 API Vulkan,
YJIydIIaeT COBMECTHMOCTh C UIPOBbIMI KOHTposiepamu [2]. CyiecrByer
oTedecTBEeHHAas yTUIWTA oM HazBanuem PortProton, mpemocrasisromas
OJIb30BaTe i0 rpadudeckuii maTepdeiic 11 aBTOMATHIECKOH yCTAHOB-
ku sugeonrp (mampumep, OSU, Genshin Impact), urpoBbix 1enTpos (Ha-
npumep, Lesta Game Center, vkPlay Games Center), sMmyIsTOpoB miar-
GOpM 3JIEKTPOHHBIX NPUCTABOK (HANPUMED, IMY/IATOD ILIAT(HOPMBI HI-
posoit npucrasku Sony PlayStation Portable — PPSSPP), yupasienus
Wine-upedukcamu, 3amycka croponanx Windows-cOBMECTUMBIX MIPHUIIO-
JKEHUI U paCIUMPEHHON HacTpoiiku [3].

Beuay orcyTcTBus Y BBINIEONUCAHHON yTUIATHI BOSMOXKHOCTEH BHIOO-
pa BHAEOUTD [jisi 3aIyCKa C MOMOINBI0 refMIa0B U IPOCMOTPA CIIHCKA
narusubix Jis GNU/Linux upunoxenuii uz kareropuu «Urpbi» u3 pe-
MTO3UTOPUEB CHCTEMBI HAIIEil KOMaHI0# OBIJIO MTPUHSATO PEIeHne O pa3pa-
0oTke mpoekTa «Ingames, PEIIAONIEro BHIIIEOTUCAHHBIE 33/ Ta9H.

st popMupOBaHUs OT3BIBINBOIO U YA0OHOTO MEHIO MOYKHO BOCIIO/Tb-
3oBaThes Texuosorueit Qt 6 QML, koTopasi mMO3BOJISIET PEATN3OBLIBATH
rpadutaecknii naTEpdEiic ¢ NCIOIH30BAHNEM ANTIAPATHOTO YCKOPEHUS e-
pe3 caoit OpenGL. B kadecTBe s3bIKa JjId MPOTPAMMUPOBAHUS YACTH
obpaborku 6uznec-oruku Obi1 BeiOpan Python 3.x BBuay momynspro-
CTH Cpeau OTKPBITOTO IMporpamMHoOro obecmedenus. s cBasku Python
¢ Qt (B rom uuncae — QML) ucnonbsyercs npocaoiika PySide. TIpoexr
«Ingame» ncmosb3yer Menemkep 3asucumocteit Poetry.
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Launcher

Puc. 1: 'naBroe menio 3amycka urp uepe3 PortProton

Crmcok CTOpOHHUX WID, 3amyckaeMbix depe3 Wine, 3ampammBaercs
n3 cchopmupoBamuoit yrunutoit PortProton mupexropun. Mudopmarnusa o
KaXK/I0fl BBIOPAHHOI UI'Pe 3arpykaercs ¢ pecypca mudpoBOrO pPacipo-
crpaneHust Bujgeourp Steam. MeHIO porpaMmbl MaCHITAOMPYETCs IO
pa3Mep dKpaHa. Y IPABJIEHNE PEATN30BAHO KAaK C TOMOIIBI0 KOHTPOJLIEPA
s Xbox 360 (cTpesiku Ha JIEBOM BEPXHEM CTHKE — BBIJEICHUE 3JIEMEH-
TOB B ceTKe, A — BbIOpaTh BbIJIEJEHHBIN sjeMenT, B — Ha3a.), Tak u npu
ucnonb3oBanuu Kiaasuarypol (Tab — nepexstouenue dbokyca Ha cocetuii
npasbiit nement, Shift+Tab — dokyc B obparayio cTopony, TO ecrb Ha
coceHuit IeBwIit asmeMmenT, IIpobesr — BHIOpATH BBIICICHHBIH dmeMenT, Esc
— nazaz). IloMuMo refiMnazios, MOIEPKUBAETC YIPABJICHUE C CEHCOD-
HOTO 9KpaHa.

[IporpaMma wmMeeT HECKOJIBKO BKJIAJOK: YIPABIEHUE MUTAHUEM WC-
LOJIb3yEeMOro yCTpoiicTBa (HAlPUMED, BbIKJIIOUUTD, [IEPE3arpy3uTh), Clid-
cok urp PortProton, ycraHoBieHHbIE HATUBHBIE BUICOUTPHI, CUCTEMHbBIE
HACTPOIKM (HAIpUMED, TIPOU3BECTH TIEPEXOJ, B TOJHOIKPAHHBIA DEXKUM).
ITocse BBIOOpA KOHKPETHOTO HAMMEHOBAHUS ITPOUCXOINUT ITEPEXO/ B MEHIO
¢ uadopmanueii u KHOmKamu 3amycka urpel. Ha pucynke 1 mpomemon-
CTPUPOBAH CIUCOK UI'D, IOKA3bIBAEMBIH IIOCJIE 3aIlyCKa IIPUIOXKEHUA.

IMpoekr «Ingames» pasmewmgn na xocrunre IT-upoexkros Github, umeer
qunen3uto MIT, Bce Kearormye MOTYT MPUCOEIUHATHCA K PA3PADOTKE.
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JlntepaTtypa

[1] WineHQ — Run Windows applications on Linux, BSD, Solaris and macOS,
https://www.winehq.org/

[2] Introducing a new version of Steam Play, https://steamcommunity.com/
games/221410/announcements/detail/1696055855739350561

[3] PortProton — ALT Linux Wiki, https://www.altlinux.org/PortProton

Cemen ®omuenkor, Oner LllaBenes
O6Hunck, Mockesa, MUATD HNAY MUDPU, «Basanst CMNO»

Mpoext: ALT Gnome https://alt-gmome.wiki,https://t.me/alt_gnome

Co3paHune adphekTuBHbIX paboynx NPOCTPaAHCTB B Mupe
cBODOHOro NporpamMmMHOro obecneyeHus

Karouesvie caosa: cmydenmor, wkosbHury, c60600noe npozpammoe obec-
neverue, 808AeueHUE 8 PabOUUT NpPoyecc

Mpobnembl «CcTyaeHYECKMX NPOEKTOB» Ha Dase cpepHux,
cpeaHe-cneymasnbHbIX U BbICWIUX y4eOHbIX 3aBeaeHuii

B coBpemeHHBIX IPOrpaMMax CPEIHEro U BBICIIEro 0Opa30BaHMs BHE]I-
psforcs y4ebHbIe IPOIPAMMBI, CBA3aHHBIE C BEJIEHUEM IPOEKTHON esi-
tesbHOCTH. K coXkamennio, st GOIbITHHCTBA 00y IAIOIITUXCS JTAHHBIE PO~
€KTBhI HECYT CMBICJT PAOOTHI, KOTOPYIO JIOCTATOYHO MTPOCTO CAATH U 3a0BITh.
JlaHHAS CHTyAIUs TPOUCXOIUT 10 HECKOTHLKUM MPUIHHAM, HO B GOJIBIINH-
CTBE CJIy4aeB W3-3a OTCYTCTBHEM KOHKYPEHIIUH, OPPAHUIEHHOTO KOJIAYe-
CTBa YYACTHUKOB IIPOEKTA, JOMOJHUTEIbHBIX MOTUBAIMI ¥ HHTEPECOB Y
YYACTHUKOB.

CNO-npoekTbl Kak peweHne «KKpU3nMca NPoOeKTHO
AeaTenbHOCTU»

B KOHTEKCTE Halllero BbICTyHHeHI/IH O6CerII/IM aHaJIOTUYHbIE ITPOIECChl B
pabounx TPOCTPAHCTBAX MPU CO3TAHUN CBOOOTHOTO MPOTPAMMHOTO 06ec-
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MeYeHNsI, HE KaK O MOIXOJe K HAMUCAHWIO KOIA WJIH €ro PaclpoCTPaHe-
HAM, & KaK 00 OIHOI M3 KOHIENIWH BeJeHus MpoekTHo# padorsl. CIIO-
MPOEKTHI MPEJCTABJISIOT COOON YHUKAJIBHBIE METO/IbI BEJICHUS TPOEKTHOM
paboTbl, KOTOPBIE MOI'YT CTaTh HOBLIM 0a3MCOM K JApaiiBepoOM JJis pa3Bu-
THE [IPOEKTHOMN JesTeIbHOCTU. B oT/in4me 0T «CTYJeHYECKHX IIPOEKTOBY,
IJIe OCHOBHOW aKIIEHT IeJIaeTCsl Ha, KOHEUYHBIH pPEe3yslIbTaT W €ro OIEHKY,
CIIO-mipoexTh hOKYCUPYIOTCS HA TIPOIECCE PA3PADOTKY, PA3BUTHUN U TIOJI-
JIEPXKKE MPOIYKTa, JOCTYITHOrO MJIsi MCHOJb30BAHUS U YJIYUIICHHS BCEM
KEJAIIAM. JTO CHOCOOCTBYET (POPMUPOBAHUIO y YYACTHUKOB UyBCTBA
HPUHAIIEXKHOCTH K OOIIEMY J1eJ1y, IOHUMAHUIO 3HAYUMOCTH CBOErO BKJIa-
Jla B Pa3BUTHE COOOLIECTBA U CO3IAHUIO IIPOLYKTOB, KOTOPbIE MOL'YT CTaTh
B MEPCIEKTUBE OOIIECTBEHHO MOJIe3HLIMHU.

VyactHukun CMO—npoekToB yyaTcs, He 0co3HaBasi 3TOro

Camoe 1IeHHOE, 9TO MPETOCTABILAIOT PAbOTIIe IPOCTPAHCTBA B 00/1aCTH
CIIO, — 310 paBHOMpaBWe M KOJLUIEKTHBA3M YUYaCTHUKOB. B mpocTpamncTBe
HET JIOJIKHOCTEH ¥ CTaTyCcOB, 6J1aroapst YeMy BCe YIaCTHUKHN B3anMO/Ieii-
CTBYIOT JPYT C APYrOM Ha OCHOBE DABHOIPABUS U OTCYTCTBUSI OrDAHUE-
HU. D9TO CO3MAET YHUKAIBHYIO CpPemy st OOydYeHUsS W DPA3BUTHS, TIE
KazKJIbIl YIACTHUK MOYKET BHECTH CBOH BKJIQJl B IPOEKT HE3ABUCHMO OT
croero ombiTa nan Keamndnkarmu. B CIIO-mpoekTax yJacTHUKN ydaTcs
paboraTh B KOMaH/1e, TPUHAMATH PEIIeHUsT HA OCHOBE KOHCEHCYCa, PelaTh
KOH(MJIUKTHI ¥ HAXOAUTH KOMIpOMHUCChl. OHU TaK»XKe y4arcs IMHCATh KO,
TECTHPOBATH €ro, JOKYMEHTHPOBATH U noepkuBarh. Ho camoe rnaBroe,
OHH y4aTcsa ObITh OTBETCTBEHHBIMHE 33 CBOM JEHCTBUS U PE3YIBTATHI CBOEH
paborst. IIpocTpancTBO NpenocTaBIgeT y9acTHUKAM BO3MOXKHOCTD Y IUTh-
csT HA CBOMX ONTHOKAX M yCrexax, a TakyKe MoJiydaTh oOpaTHYIO CBA3b OT
JIPYTUX yYACTHUKOB. DTO TOMOraeT MM PACTH Kak NnpodeccuoHaIaM H
Kak gugHOCTsM. TakmM oOpa3oM, paboune MPOCTPAHCTBA SIBIAIOTCS HE
TOJILKO CIIOCOOOM CO3/aHUs CBOOOIHOIO MPOTPAMMHOTO OOECIIeIeHNs, HO
U MOIIHBIM HHCTPYMEHTOM OOyYeHHUS U PA3BUTHA.

BonOHTEPCTBO Kak NpakTuMKa AN CTYAEHTOB N LLIKOJIbHUKOB

Vuactue B CIIO-npoekTax MOKeT CTaTh IEHHBIM OILITOM i CTYIeH-
TOB ¥ IIKOJbHUKOB, KOTOPBIE TOJHKO HAYMHAIOT CBOM MyTh B pa3paboTke.
OHO 1O3BOJISIET UM IIOJIyYUTh TPAKTUYECKUE HABBIKU PADOThI B KOMAH/IE,
HAYYUTHCS PEMIaTh PeabHbIE 3319 U CO3aBATh BOCTPEOOBAHHBIE TTPO-
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nykThl. KpoMe Toro, yuactue B MpOEKTaxX MOMOTAET CTYIEHTAM U TITKOJIh-
HUKaM Pa3BUBATH CBOU TMPO(ECCHOHAIBHBIE HABBIKU 1 KoMIeTeHIun. OHu
ygarcs paboTaTh ¢ peaabHbIM KOIOM, aHAJU3UPOBATH MPODIEMbI, HCKATh
U IPAMEHSATD PEIEHNs], 4 TAKZKe OOIATHCS ¢ IPYTAMA yIaCTHUKAMHA IPO-
eKTa. JTO IMOMOraeT yYaCTHUKAM CTATh 0OJIee KOHKYPEHTOCIIOCOOHBIMU HA
PBIHKE TPYIa U TOAyunTh pabory B Beayimux UT-komnannsx. Takxke yua-
CTHE B MPOEKTAX CIOCODCTBYET PA3BUTHUIO IMYHOCTHBIX KAUECTB CTYIEHTOB
U TKOJbHUKOB. OHM ydarcs ObITH OTBETCTBEHHBIMU, TUCIUILIMHAPOBAH-
HBIMU, TE€PIEJUBbIMUA U HacTOWIuBbIMU. OHU TakkKe ydarca paboTarb B
YCJIOBUSAX HEONPENENEHHOCTH B OBICTPO aJalTHPOBATHCS K W3MEHEHUSIM.
Yuacrue 8 CIIO-npoekrax moxker npuHuMarh pasjudnbie ¢popmbl. Cry-
JIEHTHI U TIKOJLHUKUA MOTYT BHOCHTH CBOW BKJIQJ, B y¥K€ CYIIECTBYIOLIHE
MIPOEKTHI, CO31ABATH COOCTBEHHBIE MTPOEKTHI ¢ HYJIsI, 6JIaroIapst OTKPHITO-
CTH TIPOEKTOB, Ja’Ke CaMble HAYMHAIOMME Pa3zpaboTYnKh CMOTYT HAWTH
MECTO B KOTOPOM CMOTYT ITIOMOYb U O0Y9IHUTCSI HOBOMY.

Muxaun T'ywun
MockBa, HauunoHanbHbIl nccnefoBaTenbCkuii yHuBepcuTeT «Bbicwas wkona
OKOHOMUKN>»

Mpoexr: HSE CS https://github.com/hse-cs

MpoekT OTKPbLITOro koga Hay4Hbix uccrnegosanuin PKH

AHHOTauus

Ha dakynbrete komnbtoTepHbix Hayk HUY BLLS craptosan npoekT no
OTKPLITOMY KOAY, FA€ COTPYAHUKN N CTYAEHTbI MOTYT PasMeCTUTb KOZ CBO-
ux npoekToB. B cTaTbe Mbl onucbiBaem, noYemy BO3HMKIA HEODXOANMOCTb
B TakOM NpoOeKTe, U Kakue uenu croat nepeg Hum. ObBCyxaaem Kakyto
nonb3y, KOTOPYHO NPOEKT HECET Ansi (haky/bTETA U NAapTHEPOB. Takxe pac-
CMaTpUBaeM HECKOJIbKO MPUMEPOB OTKPbITbIX BubinoTek, paspaboTaHHbIx
COTpyAHMKamMu hakynbTeTa.

Karouesvie cao6a: omepomolll €00, HaywHble Npoexmol, UCKYCCMEEHHBL
UHMeALEKM

CorulacHo or4ery o cocTosiHuu ucKyccrBenuoro unresuiekra (UU) or
Yuusepcurera Crandopaa [1] 8 2021 roay 6buiu onybiukosanbt 6osee 290
000 crareit B Hay 4 HbIX KypHaIax B obsractu V. IIpu 3rom T0sIKO OKOJIO
30% myGnmkammii ©MEIOT XOTs OBl OJHY OTKPHITYIO PEAN3aIii0 B KOZIE,
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roa Cramon Kon # umtMpoBaHuit # ¢qpxos # 3|?e3A
Google Scholar Ha GitHub Ha GitHub

;;zlldr:lrsuner: On the Structural Pruning of Large Language https:/falthub.comyhorseee/LLM-Pruner 148 74 698

2023 An Inverse Scaling Law for CLIP Training https://github.com/UCSC-VLAA/CLIPA| 19 10 280
ré:\’,‘zz:l :"e:{val Ray-surface Distance Fields with Multi-view ttps:/fgthub.comLAR-group/RayDE 2 4 102
;/;r‘2‘;:\‘"?:psz:d\:::;e::gzﬁgz Data-Efficient Leamers | o/ /github.com/MCG-NIU/VideoMAE 648 123 1241

2022 Gradient Descent: The Ultimate Optimizer :‘(‘(:'j:a/t/egj:hplti‘l:nc‘:g/kach/grad\ent'descen!'the— 34 25 358
g?r;)eorys“ze;:;hex:ctvoxasr:::::\e Transfer for Generalizable Out- 62 a4 307
T 2 7 525

2021 :::i:.tny::::fs?;::tz:;:" Networks for Multiple Object ttps://althub.com/SysCV/pcan 82 50 360
Deceive D: Adaptive Pseudo Augmentation for GANTrining | o v coveeccoroneceiven 99 24 251

with Limited Data

Puc. 1: KonwaecrBo murupoBanuii B Google Scholar, gucio ¢opkos u
3Be3x Ha Github s Hekoropbix goksianop Ha KoHdepenuusx NeurIPS
2021-2023

COIJIACHO CTATUCTHUKE caiiTa crareil ¢ OTKPBITHIM KOAOM paperswithcode.
com/trends.

OTKpPBITBIH KO/l HAYYHBIX UCCIIEIOBAHUI HEOOXOAMM JIJisi OBBIIIEHUS
KA4IeCTBA W MPO3PAYHOCTH HAYUIHBIX PADOT, & TAKKE JJIsT CTUMYJIUPOBAHS
WHHOBAIWHA U COTPYIHUYECTBA MEXKIAY yI€HbIMU. OH MO3BOJIAET UCCIIEI0-
BATEJISIM W JIPYTUM CIEMUAJIUCTAM WU3y9aTh W AHAJU3UPOBATH HAYIHBIE
paboThI, BHIABIATE OIMIMOKH M HEIOCTATKHA B HUX, 9TO CIOCOOCTBYET IIO-
BBIIIEHUIO JIOBEPHsi K pe3ysabTaraM ucciaepoBanuii. Tak:ke OTKPBITBI KO
00JIEr4aeT COTPYIHUIECTBO MEKIY VIEHBIMU, TIO3BOJISIS UM COBMECTHO Pa-
06oTaTh HAJ PEIIEHNEeM HAyJHBIX MpobJeM u 0OMeHuBaThCsa 3HanusgmMu. On
JlaeT BO3MOKHOCTH IIOBTOPHO HCITOJIB30BATH CYIIECTBYIOIIHE PAOOTHI, KO-
HOMsI BpeMs U pecypchl. lcmonb3oBanue mporpaMMHOTO OOeCIiedeHust ¢
OTKPBITBIM MCXOJHBIM KOJOM CHUKAET 3aTPAThl HA HUCCJIEIOBAHUS, TAK
KAaK He HYZKHO IOKYIIATh JIOPOrOCTOSIIUE IIPOIPUETAPHbIE IporpaMmbl. B
IIEJIOM, OTKPBITHIN KOJ HAYYHBIX UCCJIEIOBAHUI CIOCOOCTBYET PA3BUTHIO
HAYKWU, TTOBBIIMIEHUIO KAYECTBA WCCJIEIOBAHWI W YKPEILIEHUIO MEXKIyHa-
POHOrO HAYYIHOTO COODIIECTBA.

B 2021 roay y:xe cymectoBaso 6osee 330 000 mpOeKTOB ¢ OTKPBITHIM
kozom B obsacru MU [1]. K 2022 roay sru upoekrsbl cobpasnu na Github
B cymme 6osee 8 000 000 3Be3n. CaMbiMy MOMYAAPHBIME U3 HUX SBJISIOT-
¢t GubamoTekn mMMpPoKOro Hasuadenusi takne kak Tensorflow, OpenCV,
Keras, PyTorch, Scikit-learn u apyrue.
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Star History
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Puc. 2: 3apucumocru umcna 3Be3n na Github or Bpemenn mis
goksgamoB  Ha Pwumc.l. JlamHble 1OJyYe€HBI C IIOMOIIBIO  CEPBHUCA
https://star-history.com

OTKpBITHIHM KO CIIOCOOCTBYET MOBBIMIEHUIO MOMYJISPHOCTHA PE3YJIbTa-
TOB HaydHbIX uccaenoBanuii. Ha Puc. 1 m3obpakeHbl JaHHBIE O KOJIHU-
gecrBe nurupoanuit Ha Google Scholar, a Takyke 9uCIO 3BE31 y pero-
suropueB Ha Github mns mekoropsix crareii koHdepeniuun NeurIPS B
2021-2023 rogax. IluTupoBaHms OTpa’KalOT WHTEPEC K PE3yabTaTaM WC-
CJIeIOBAHUI CO CTOPOHBI HAay4IHOrO coobirecTBa. Torma Kak <HCIO 3BE31
BBIPA’KAET MHTEPEC M CO CTOPOHBLI MCCJIe/IoBaTesieil, 1 CO CTOPOHBI Pa3-
paborumkoB u wHKeHepoB B obmactu . Pe3yabrarsl MOKa3bIBAIOT, ITO
YHCIIO 3BE3/1, OOBIYHO CYIIECTBEHHO [IPEBLIIAET KOJTUIECTBO IIUTUPOBAHMIA
COOTBETCTBYIOLIUX CTATEH.

Hanugue oTkpbITOro Ko7a CiocOOCTBYeT POCTY YHC/IA MATUPOBAHUI,
IIOCKOJIbKY ODJierdaer APYrUM HCCIEJOBATENSIM BOCIPOW3BEIEHUE U HUC-
MOJIb30BaHME Pe3yabTaToB B cBomX paborax. Ha Pwuc. 2 mokasana 3aBu-
CHMOCTB YHCJIa 3BE3/ B PEMO3UTOPUAX OT Bpemernu. ['paduk moKa3wIBaerT,
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9TO TyOIUKAIUS KO/ BMECTE CO CTaThel MOTOJHUTEHHO TIOBBINIAET BU-
JUMOCTh PE3yJIbTaTOB ¥ MPUBOIUT K POCTY TIOMY/ISIPHOCTH.

@akyabrer KomnbioTepHbix Hayk (PKH) HUY BIID kaxzapli rof
BBIMTYCKAET JECATKU HAYYHBIX CTaTell B BBICOKOPEUTHHIOBBIX YKYpPHAIAX U
BbicTynaer Ha Kondepenuusx ¢ peiiruarom Core A* [2]. C uesnbio ysesu-
YUTH BUIAAMOCTD PE3YIHTATOB UCCIEIOBAHUN CPEIN COTPYIHUKOB (DAKYITh-
TeTa, CTYJEHTOB, & TAKKe TAPTHEPOB W BHEITHUX PA3PadOTUYNKOB OBLI 3a-
nyieH mpoekT orkpbiToro koga @PKH. Coznana crpannma va Github [3],
[JIe COTPYAHUKU W CTYJAEHTHI (PaKkyIbreTa MOLYT PA3MECTUTh KO CBOUX
[IPOEKTOB U TOJYYUTh OOPATHYIO CBsA3b OT KOJLIEr U COODIIECTBA.

Oaun u3 npumepos orkpbiroro Kojga ®KH - sro 6ubimoreka LaNeta
[4] must oTleHKM BpeMeHr TPUMEINBAHUS MEXKIY JBYMS MOTYIIAIMSIMHA TPH
JBYX TyJIbCaX MUTpaluu. B Oubinoreke peasn30BaH aaropuT™, KOTOPBIH
MOCTPOEH HA MaTEeMATUYECKOW TEOPUU HEPABHOBECHOTO CIIEIJIEHHS TPEX
PeHeTUYEeCKUX JIOKYCOB [pu npumemupanuu nouynsuuit [5]. Ou nosso-
JiIeT TOYHO UCCJIeA0BATH HEJABHIOW (B LIPE/eJaX HECKOJIbKUX JECHTKOB
NOKOJICHU{T) HUCTOPHUIO IPUMEITUBAHNS TIOMYJIANANA B CJIOXKHBIX CIEHAPUAX,
JJIST KOTOPBIX CYIIECTBOBABIINE PAHEE METOIbI ObLIN HEMPUMEHWMBI UJIN
HerouyHbl. Bubmmoreka OymeTr WHTEpecHa BCEM, KTO 3aHUMAETCs IIOMyJIsi-
OUOHHON T€HOMUKOIA.

Crynenramu u corpyaaukamu dakyiaprera Obuia paspaborana 6ubd-
smoreka Fulu [6]. B Heit cobpaHbl HECKOIBKO METOJOB [JIsi ATTPOKCH-
MaIluu KPUBBIX OJIECKA ACTPOHOMHUYECKUX OOBEKTOB C HCIOIb30BAHUEM
MaImuHHOrO 00ydeHus. B OubimoTeke peasn30BaHBI AJITOPUTMBI HA, OC-
HOBE TI'ayCCOBCKUX ITPOIECCOB, a TaK¥Ke HEKOTOPbIE JIPYTHe, C HCIOIb30-
BaHUEM HOPMAJIM3YIOIIUX [HOTOKOB U GallecOBCKUX HEeHPOHHBIX cereil [7].
Bubnnoreka Oymer mosie3na acTPOHOMAM W IIPUKJIAIHBIM KCCJIEI0BATE-
JISIM HA CTBIKE MAIlMHHOTO 00ydYeHUsT U aCTPOMU3NKN, KOTOPBIA W3ydar0T
CBEDPXHOBBIE.

Taxxke y Hac ecth OubamoTeKN OOIIEro HazHadenus. Hampumep, 6uo6-
JmoTeka reseparuBabix Mozeseii Probaforms [8]. Ouna comepxur peasu-
3allUU BAPUAIMOHHBIX ABTOKOAMPOBIIUKOB, FEHEPATHBHO-COCTA3ATETbHbBIX
cereil U HOPMAJIM3YIONINX TIOTOKOB I TAOJIUYHBIX NaHHbIX. C wx mo-
MOIIBIO MOYKHO PEINTaTh 33a91 PErPEeCCUH U KJIACCU(DUKAIINN, OIEHUBATD
HEOIPEIEJIEHHOCTH TPOTHO30B, YIUTh PACIPEIEICHNS TaHHBIX, CO3/IaBAThH
CUHTETUYECKHUE JIAHHBIE.

Mbi npu3blBaeM CTYJIEHTOB U COTPYIHUKOB (DAKYIHTETa YIaCTBOBATDH B
paspaboTke OTKPBITOro KoJa. IIPOeKT MO3BOJIMUT Y1y dIlIUTh IPO3PAYHOCTD
UCCJIeI0BaHui, OyIeT CrnocOOCTBOBATH COTPYIHUIECTBY MEXKIY yUIEHBIMU
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U CTYJE€HTAMU, YIPOCTUT MOBTOPHOE MCIOJIH30BAHNE HAPAOOTOK U yBEJIU-
YUT BUJIUMOCTH PE3YIHTATOB MCCJIETOBAHUS 33 MPeIeaMi YHUBEPCUTETA.

JlntepaTtypa
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[4]
(5]

[6]
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Maslej, N., Fattorini, L., Brynjolfsson, E., Etchemendy, J., Ligett, K.,
Lyons, T., et al. (2023). Artificial intelligence index report 2023. https:
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LaNeta. https://github. com/hse-cs/LaNeta
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Estimating the timing of multiple admixture events using 3-locus linkage
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Fulu. https://github.com/hse-cs/fulu

Demianenko, M., Malanchev, K., Samorodova, E., Sysak, M., Shiriaev,
A., Derkach, D., & Hushchyn, M. (2023) Understanding of the
properties of mneural network approaches for transient light curve
approximations. Astronomy & Astrophysics, 677, Al6.https://doi.org/
10.1051/0004-6361/202245189

Probaforms. https://github.com/hse-cs/probaforms
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Cepreii Cumonos, HOpuii AHgpees
Cankr-letepbypr, Akagemunyeckuii Yuneepcnter nm. Xopeca Andéposa

CBoboaHoe nporpammHoe obecnedeHue B Mepenosoii
WH>XEHEPHON wWKone

AHHOTauMsA

ABTOpamMu ONMCLIBAETCS MPOEKT MO CO34aHMKO OBHOBNSEMOro apxusa
CNO 1 oTKpPBITLIX AaHHbIX, @ TAKXKE PAa3BEPTKE HA €rO OCHOBE CEPBUCOB, NC-
MONIb3YEMbIX B BbICOKOTEXHOIOMMHYHBIX ANCUNMINHAX B Y4EOHOM 1 Hay4HO-
uccnegosaTenbCkom npouecce. [MpoekT npussaH NOHU3UTbL PUCKK, CBSA3AH-
Hble C JOCTYNOM K COOTBETCTBYIOLUM PECYpPCaM, U NOBLICUTL yA0BCTBO nx
ucnonb3osarusi. Cam npoekT peanusyercs Ha CIMNO crygeHTamu pasHbix
KypCOB MOj, PyKOBOACTBOM MpenojasaTtesiell 1 COTPYAHUKOB yHUBEPCUTETA.
ABTOpaMU ONUCLIBAETCS, KaK HaZIMYME TAKOrO NPOEKTa MOXET BAaroTBOpHO
MOBNMSTL Ha BECb Y4ebHBIN npouecc.

Karwuesvie crosa: nepedosas unicenepHas wroaa, waywnoe CITO

[penogaBanue u uccaesoBaTebckas paboTa B pAMKAX TAKUX BBICOKO-
TeXHOJIOTUIHDBIX AUCIUTLINH, Kak «bBuomadopmarukay, «Momaekynaproe
MoJIeIupoBanue s, «Mamuaaoe 00ydeHues U MpoYnux, OTHOCHAIIUXC K I1e-
PEIOBOI WHIKEHEPHOI TITKOJIe, HEBO3MOXKHA, 0€3 MHUPOKOTr0 UCIOIb30BAHS
y7Ke UMEOIIUXCS B MUPOBOU MPAKTUKE CPEJICTB, TEXHOJIOTUi, HHCTPYMEH-
ToB U 0a3 mamubXx. Bosbmas dacts Takoro 10 u garaceTos I0OCTYIIHBI
JIJTst CBOOOTHOTO PACIPOCTPAHEHNS ¥ CTAJHU Je-(haKTO CTAaHIAPTOM B CBOE#
obJtacTu.

MHuorue mporpaMMbl pacipOCTPAHSIOTCS C OTKPBITHIM UCXOIHBIM KO-
JIOM.

[TogobHbIe AUCITUILTMHBI K3HATATBHO PACIIONATAIOT K 00/1€e MHTEHCHB-
nomy npumenenuio CIIO B yuebHOM M HAy4YHO-UCCIEI0BATEIHCKOM IIPO-
necce (cM., Hampumep, [1], [2]).

ABTOpBI TaHHOI cTaThU BEAYT yUeOHbIE U UCCIIEI0BATEIHLCKIE PAOOTHI
mo stuM auctuiimaaMe Harmuwonansaom VccnemoBarenbckom Akaiemu-
geckoMm YHuusepcurere um. 2Kopeca Andéposa u Cankr-Ilerepbyprekom
TocymapcrBennom Yuupepcurere, B Koropbix onupatorcs va CIIO u or-
KPBITHIE TAHHBIE.



Beuephee 3acepanne (15.00-18.35) 95

Mpobnema AOCTYNHOCTU PecypcoB v NPeanochiiKA NOsiIBAEHUS]
npoekTta

K coxajenuio, npobieMbl ¢ TOCTOSHHBIM JOCTYIIOM K MHUDPOBBIM WH-
bOopMaIMOHHBIM PECYyPCaM, B OCHOBHOM CBSI3AHHBIE C CAHKIIMOHHOMN MTOJIU-
THUKOM, OTPAHUIUBAIOT YI€OHBIN W HAYIHO-MCCIIEI0BATETECKHAN TIPOIECC.
Hampuwmep, naneko ne BCe BbIYUCIUTEbHBIE MHCTPYMEHTbBI, UCIOJIb3Ye-
Mbie B 6a30B0it 3a1a1e OMONHMOPMATHKY «BHIDABHUBAHUS CHIPHIX PUIOB
HA UMeuiics pedepeHCHBIH TeHOM», OKA3aJUuCh JOCTYIMHBIMUA JIJIs 3a-
TPY3KM W HWCIOJH30BAHUS, HECMOTPS HA WX W3HAYAJIBHYIO TMPUHA K-
mocrts Kk CITO. Bamaua ssisiercss 6a30BOii, MOCKOIBKY MMOCTE MACCOBOTO
Pa3BUTHUSL U KCIIOJbL30BAHUs CEKBEHATOPOB (MAIUWH JJisi IPOYTEHUS Ie-
HOMa), OHA B HACTOSIIEE BPeMs JIEKUT B OCHOBE GOJIbLUMHCTBA pabor B
ononH(pOPMATHKE.

CyTb €é B TOM, 9YTO COBPEMEHHBIE CEKBEHATOPDI HE CIIOCOOHBI CEKBEHM-
posarb Beio nenouky JTHK (e aymna nia remoma gesnosexa 6osee 3 - 107
HYKJICOTUIOB, 110 cyTh, Oyks B asndasure ACGT). Bumecro Beeii moce-
JIOBATEIbHOCTY OHM BbIAAOT Habop dbparmenTos nenouku JTHK (rax na-
3BIBAEMBIX «PHJIOB» ), M BHICTPAUBAHUE BCEil NENOYKU HA OCHOBAHUU ITUX
dbparMeHToB, /1axKe C UCIOJb30BAHWEM T'OTOBOTO, MPUHSTOTO 33 ITAJIOH
JUIsl JAHHOIO OpraHu3ma (Tak Ha3bIBaeMOro «pedepeHCHOr0») reHoMa —
Jlajeko He TpocTas 3aJada, ¢ YIETOM BO3MOYKHBIX OIMIMOOK MPOUTEHUS
IETIOYeK U OTINYNH aHAJIN3UPYEMOro MHINBIIA OT pedepeHca.

Pemenue 370l 3a7a4n cocrouT M3 IMOCIEIOBATENHHOIO IIPUMEHEHUS
PA3INIHBIX MPOTPAMMHBIX CPEJICTB K JaHHBIM. [Io cyTH, 310 Opranusarms
KOHBeMepHOil pabOThl ¥ YaCTh IJIEMEHTOB TAKOTO KOHBEWepa OKA3bIBAET-
ca HemocrynHoii. Hampumep, n3 cocraBa IIO B KouBeliepe [3] HECKOIBKO
dbparMeHToB CTAIU HEAOCTYIHBI /1JI CKAYMBAHUSA.

Permmernmem 310it mpobieMbr OBLIO OBI CO3JAHUE CBOETO OOHOBJISEMOTO
apxuBa CIIO u OTKDPBITHIX JaHHBIX; CEPBUCA,PETYASPHO CKAHUPYIOIIETO
aKTyaJbHBIA HAOOp cepBepoB U cpaBumBaioriero sepcun 110.

Ectb emé psa npyrux 3a/1a9, BO3HUKAIONIUX B TPOIECCe TTPUMEHEHUS
CIIO B yuebmOM mpoIiecce:

® HACTPOITKa PAbOYIEro OKPYKEHUs, Jisi MPEJOCTABIEHUS CTY/IEHTAM
BO3MOKHOCTH BBIIIOJIHEHUS HEKOTOPBIX 33/1a9 B CODCTBEHHOM <«00-
Jlake». DTO BaXKHO €IE 1MOTOMY, YTO MHOIME 337291 TPeDyIoT 3Ha-
YUTEJTbHBIX BBIYUCIUTEIHLHBIX PECYPCOB;
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® CO3AHUE €IWHOTO WCTOYHUKA WCTUHBI, C PYKOBOJACTBAMHU MO YCTa-
HOBKeE, HaCTpOiike u pabore ¢ pa3ubiMu Bepcusmu 110, n mocobusvu
[0 BBIMNOJTHEHUIO JTA00PATOPHBIX PAbOT (M3BECTHBIMU HEIOCTATKAMU
IIPOEKTOB C UCXOIHBIM KOJIOM SIBJISIFOTCS HEKOHCHCTEHTHOCTH OOHOB-
JIGHUH, OTCYyTCTBHE JOKYMEHTALNK, 00JIee BBICOKHI IIOPOr BXOK /1€~
HUS);

® BOBJIEYEHME CTYJAEHTOB B KOMaH/IHYI pabOoTy U 3HAKOMCTBO C LIpU-
venssembiM CITO B mx 0067aCTH HA pAHHUX ITAMMAX.

[Tociegree macT BO3MOKHOCTD CTYJEHTAM O3HAKOMUTCS C PabOTON MX
CTapIUX KOJIJIEr U B MOCJEACTBUN BBIOPATH KBATU(DHUKAIMOHHYIO paboTy
HA 9TOI OCHOBE. ABTOpAM KATErOPUIECKH HE HPABUTCS IMPAKTUKA HAIUCA-
HUsl TUIJIOMHBIX PA0OT € 3aKPBITBIM KOJOM, I/I€ B KAYECTBE JI0KA3ATe/ b
CTBa TPOJEIAHHON PAbOTHI MPEIOCTABIISIETCS «aKT BHeIpeHus». HyskHo
CO3/1aBATh MPEIMOCHLIKN, YTOOBI CTYIEHTHI ObLIN 3aWHTEPECOBAHBI B BbI-
MOJTHEHUH PAOOT C OTKPBHITHIM JAOCTYIIOM K PE3YJIbTATAM, YTO COOTBETCTBO-
BaJIo ObI IPUHIUIIAM AKAJIEMUIECKOH PabOTHI.

MHTerpauus npoekTa B y4eOHbIA NpoOLECC U HavasbHbIE 3Tanbl
peanu3sauumu

Ha 6aze xademnpsr 6nonudOpMATUKA W MATEMATHIECKOW OHOJIOTrHH
Akanemudeckoro YHuBepcuTera ObLIO PEIIEHO BBIIEIUTH CEPBED JJIsi CO-
3panust ooHoBIsiemoro apxuBa CIIO u OTKPBITHIX JAHHBIX, 8 TAKXKE Pa3-
BEPTKE HA €r0 OCHOBE CEPBUCOB [IJIsi PEIEHUs MEPEUNCTIEHHBIX BBIIIE 3a-
Jlad.

Ha nasHbIil MOMEHT NPOEKT peasnu3yercs CTYJAEHTAMEU BTOPOro Kypea
OakajlaBpuaTa U IMEPBONO Kypca MAruCTPATYPBI [0/l PYKOBOICTBOM aBTO-
poB maHHOM paborhl. [Ipomoskenre pabOThI HAJM TPOEKTOM TPOBOIUTCS
B pamkax JjieTHeil mpakTuku. CooTBeTcTByIONAs paboTa pa3duBaeTcs Ha,
1B YPOBHSI CJIOXKHOCTH: CTYIEHTHI OakagaBpuaTa paboTaroT HaI OOIIH-
mu, crangaprabivu 3agadamu (Debian, LAMP, CMS MediaWiki, CMS
Wordpress, LMS Moodle u T.41.), CTysesTbl Marucrparypbl — HaJ, 333~
YaMu, CBSI3aHHBIMU CO creruagn3npoBanabiv [10.

B masnbHeiiemM cepBUCH IIAHUPYETCST UCIOJIb30BATH HEMOCPEICTBEH-
HO TIPU MPOXOXK/IEHUHM W ATTECTAIMU 110 OCHOBHBIM JUCIHILIAHAM, a BbI-
cTpamBaeMast CXeMa IO3BOJIIeT HAJEATHCHA HA MPEEMCTBEHHOCTD UCIIOTHH-
TeJieil TPOEKTA M BOBJIEYEHHME CTYIAEHTOB B MCCJIEIOBATENHCKYIO pabory,
ocuoBanuyo Ha CIIO.
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[1] Karanor CIIO Free Software Directory, https://directory.fsf.org/
wiki/Category/Biology/genetics

[2] Haywmsrit mapk CIleI'y https://researchpark.spbu.ru/
equipment-cc-rus/1382-cc-programmoye-obespecheniye-rus

[3] O6pasoBaresnbusiit nopran Data Carpentry https://datacarpentry.org/
lessons/#genomics-workshop

Angpein CtapuHuH
Boponexx, 000 «OMK-UT», B0V BO «BI'YUT>»

Mcnonb3oBaHne cepBMCOB XpaHeHusi peno3utopues git
B ODy4YeHun CTyaeHTOB

AHHoTauus
Y1066l Hay4uTb CTYAEHTOB NPOrpaMMUpPOBAHUIO U APYrUM OTPaCasM

NT, Heobxoanmo cpasy »e NpuBuTb UM HaBblKM paboTbl ¢ cucremamu
yrpasneHus BepcusiMn, 4Tobbl OHM yxe B npouecce obyveHus cmornu
cchopmMmpoBaTh HEOOXOAMMBLIE B OTPAC/N 3HAHUS W HaBbiKW. PaccmoTpum
NPUMEPHbIE BapMaHTbl UCNONIb30OBAHNA CEPBUCA XPAHEHNA PENO3UTOPUEB
git (Ha npumepe ncnonb3osanus cepenca GitFlic).

B macrosimuit MOMEHT pacrnpocTpanéHHON, cCaMO# H3BECTHOM, OecILiarT-
HO#, CBODOTHOM ¥ OTKPBITONW CHCTEMON yIIPABIEHUS BEPCUSMU SBJISIETCS
Git. He Bce yueOmbIe 3aBeieHns CO3JAI0T CBOU CEPBEPHI M1 XOCTUHTA, [TPO-
€KTOB C TOJIEPKKOI CHCTEeMbl YIIpaBJIeHUsT BepcusMu. B TakoMm ciydae
OdYeHb XOPOIIIO MOAXO/AT CEPBUCHI XpaHeHus: perno3utopues. Hampumep:

e 3apy6exunie: GitHub, GitLab u mp.;

e poccwuiickue: GitFlic, GitVerse u mp.

s npumepos Oyay ucnosb3oBarh GitFlic, koropsrii ouenn xoporro
MTOIXOUT JJIs POCCUUCKUX y4ueOHBbIX 3aBemennii. Tak Kak JaHHBIA CEPBUC
cozgan 000 «PeComor» (OI'PH: 1217700127094), ects 3amuch B Pe-
ectpe poccuiickoro 1O Ne15861 or 09.12.2022 B 3aBucumocTu or 3aaad,
MOKHO IIPUMEHSATHh HECKOJIBKO CIIEHAPHUEB HCIIOJIb30BAHUS CEPBUCA PEIO-
3UTOPUER:

1. ucnonb3oBaHue peno3uropusi 63 BO3MOXKHOCTH OTBETa CTYIEHTa,

CpeICTBaMU CEPBHUCA;
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& GitFlic

000 "PeCon

OrPH: 1217700127094

2. co3zaHue PENO3UTOPHS C UCTIONb30BaHUEeM OTBeTBJeHUl (POpPKOB);

3. cOo3JaHue PETO3UTOPHS C MOAKIIOUYEHNEM CTYIEHTOB B KOMAH/IY MTPO-
€KTa.
Jasee monpobHEe pacCMOTPUM MPEICTABJICHHBIE BAPUAHTHI MCIOJIB30BA~
nusga. BapuanT 1. cmonb30BaHne pemo3uTopusi 6€3 BO3MOKHOCTH OTBETA
CTYJIEHTA CPEJICTBAMU CEPBHUCA. DTO CAMBIH MPOCTOI BAPUAHT HCIIOJIB30-
Bauus. IIpenogaBareto He HYKHO HUYErO JOTMOJHUTEIHHO HACTPANBATD,
JIOCTATOYHO 3aPErUCTPUPOBATHCS W CO3ATh B CBOEM AaKKAyHTE MyOJmd-
HBIH peno3uropuii ¢ 3amanvem B README-daiine. Tak:ke BO3MOXKHO UC-
MTOJTb30BAHME AKKAYyHTa 00PA30BATEIHHON OpPraHu3auu. Takoil BapuaHT
MO2KET TOAONUTH He TOJIbKO IpenojasaressM 1o nampassiennio UT, Ho u
BceM OcTasbHbIM. CJI0KHOCTD B CJIEAYIONIEM:
e m3yunth (opmar Markdown misti co3manusi hbOpMATHPOBAHHOTO
TEKCTA 3aTaHUS;

® CJIOYKHOCTH COOpA OTBETOB CTY/JEHTOB.
Bapuant 2. Co3manme pemo3uTopus C HUCHIOJH30BAHUEM OTBETBJICHMI
(dbopkos). JaHublii BApUAHT MPEyCMATPUBAET UCIIOJIbL30BAHUE BO3MOK-
HOCTU CEpPBUCA, a UMEHHO — OTBETBJIEHHE OT BAILEero perno3uropus (cu-
crema HOpKOB). B ganHOM Ciiyuae anropurm paboTbl MOXKET ObITh CJIELy-
TOTIAM:
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README.md

Cafe

Hanucark Nporpakiy. peanvayioLilya NPOLLeAY bl 3aKa33 1 PACYETa ero CyMMel 8 Kade. B MeH NPenycMoTpeHo 4 Bya MUL W TH BUIa HanUTkos. Monk3osaTenio
BLIBO/LATCA MEHIO (BHY@Ne NULLLBI, NOTOM HANMTH), 10D Hassanve. M BBOIMT KO/ KENAEMOTO NPOAYKTA, NIOCE YETO BBOUT KONM4ECTED
QUL JaHHOTG NPOYKT. B Kace NPeayCMOTPEHb! 482 BUla CKIACK

- ecny o0lwaR cymMa 3akasa Gonee 50, To pasHep CKAZKH COCTABNAET 20% OT CYMMbl 32Ka3a.
- K@KQaR NATAR NHLUA — B NOAAPOK
- A7 HANUTKOR C LieHO GONee 2, eCIM KOMUECTE0 B 3aKase Bonee TPex, T0 CKUAKA 15% (TONbKD Ha HAMUTK, 2 He Ha Bech 3aKas).

BbIBECTH NONL30BATENKO YeK ANA ONNATH B BUAE! HASEAHLE - KOTLYECME0 — LieHa. MMo20 K onname

® IIpENoJaBaTeNb CO3JAET PEHO3HTOPHI ¢ 3aJaHUEeM U, BO3MOXKHO, C
HeoOxouMbIM HabopoM Gailsio (aHajsorudno Bapuanty 1);

e cryient genaer orsBersienue (HOPK) B CBOIl aKKAYHT, BHINOJIHIET
3aJJaHUe W IPUCBLIAET 3aIIPOC Ha CIUSHUE;

® [Ipero/IaBaTesb MPOBEPSET, JAET KOMMEHTAPHUHN K PEIeHHIO.
Jlannblit BApHAHT 1103BOJILET:
® OPraHu30BaTb €/IMHBbIA KaHAJ IIOJIy4YeHus OTBETOB OT CTY/EHTOB;

® BECTHU y4ET B3ATHSA U CIA9U PAOOTHI;

® JlaBaTb KOMMEHTApUU K 33/1aHUIO0 HEIIOCPE/ICTBEHHO B CEPBUCE PeLIo-
3UTOPHEB.

Bapuant 3. Cozzanue peno3uropusi ¢ MOAKJIIOYEHHEM CTYIEHTOB B KO-
MaHJIy MpOoeKTa. /JaHHbIi BApHAHT TO/IpAa3yMeBAET Y2Ke He TOJHKO BBITIOJ-
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DopKU NpoekTa

hxt14ee/Cafe

¥ B wabpannoe

@ Java  OGHoaneH 11 MecAues Hasan

coca8732/Cafe

¥ B usGpartoe

@ Java  OOHoenen 1 mecal Kazal

crosbic/CafeTask

Y7 B uabpanHoe

@ Java  OGHoarew 1703 Hasas

fuelepurp/electroCafe

¥ B wacpanoe

@ Java  OGHoeneH 11 MecAlies Hasan

polishaims/Cafe - ¥Y-215

¥ B wacpanoe

@ Java  OGHosren 1703 Hasas

demiurg/Cafe

¥¥ B wCpanHoe

@ Java  OGHosnex 1 MecAL Hasaa

README.md

Cafe

Hanucarb nporpanivy. peankaytoLilyo NPOLIEAY Pbl 3aKa3a 1 PACHETa EM0 CyMME! 5 Kade. B MeH NPENYCMOTPEHO 4 BYAa MMULS W TR BWAA HanTkos. MonbsosaTento
BLIBOANTCA MEHIO (BHAYANE MULYbI, NOTOM HAMUTKA), KOfL M Ha3saHve. M

€AWHIL AAHHOTO NPOAYKTA. B Kathe NPEAYCMOTPEHS! ABa BUAA CKIADK.

BBOJNT KO} KENAeMOro NPCAYKTa, MOCTIE YEro BEOT KONMYECTED

- ecnu oBan cymma 3akasa Gonee 50, To pasHep CKMAKA COCTABNAET 20% OT CyMMbl 3aKasa

« KE&XQA7 NATAA MUULA — B NOAAPOK;

« AR HANWTKOB C LIEHO GONEE 2, ECTM KOMYECTSO B 3aKase onee TPEX, TO CuAKa 15% (TONbKO Ha HanTKY, a He Ha Bech 3aKas).
BIBECTH N0NE30BATENI0 YeK 117 ONNATH B BUAE: KA3EAHUE - KONUYECMS — Lena. Mmozo k onname
nOpﬂAOK BbINOMTHEHUA 3a4aHUA

1. CoanaETe (BOPK B CAOM NH-HBIF aKKAYHT

2. BuinonHAeTe 3aganne

3. CoanagTe 3aMpoc Ha CrsHe
4. TIpUCKINa€Te CCHINKY Ha 30/ 3aMPOC Ha CrVAHKE

HEHWE 3aJaHus, HO ¥ BAPUAHTHI KOMAHHOW PabOThl. AJITOPUTM MOXKET
ObITH LIPUMEPHO TAKHUM:

e CO3/aHMe KOMaHbI (KaK B aKKayHTe OPraHW3allii, TakK U B JINIHOM
aKKayHTe);

® CO3JaHWE PEro3uTOpHUs C 3aJaHueM € 00s3aATeIbHON MPUBSI3KON K
KoMaHie (B Ka4eCcTBe BJIAJEbIAa YKA3bIBAETE KOMAHIY );
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AMIpeit GTapUHWK @anst Hawarn HOBYI0 ANCKYCCHID
Tlocrieatue OTBETHN Xaker36 ron Hasan,

D Cafelsre/main/javalcalc/Calculator java

.|+ package cale;
1

public class Cal

7|+ public doubl

&

Oteer.

import donain.Tovar;

inport java.util.s;

c or {
cale(List<Tovar> listZakaza){

AHADeii GTAPMHNH @anst - oz #asan

VMieHitTe NoXanyicTa Ha aHMMACKOM F3bikel

xaker3é @xaker36 - rogHazan

€CTH NP HAIB2HUT METOROB W (YHKLJMIE, TO XOOLUO UCNP2EITi0

HEeOOXOIMMOCTH ) ;

eiivepos 1 nakeTos

© Haononats ~ 1 oop @ 17 B wadparoe @

MREwG e CraicTika 8 HacTDORKA
Cospanve sanpoca
vsuet-edulcate v
BuepHTE SeTRY v
= omerpe
Hassanue

BuisepuTe cratyc
Omiprr v
BuisepuTe Uenesyio seTky
Bera v

Hasuaven wa

Kew Haswasen

Kew wasnaen v
neignst

neom v

L]

L]

3aKphITH AHCKYCCHIO

nobaBjieHne B KOMAaHJy CIyJEHTOB, pacupejesexue poseil (upu

IIPUHATHE BBIIIOJTHEHHOI'O 3aJlaHUA 9€pPe3 3alIpOC Ha CJIUdHHUE B CIIe-

LUMAJIbHYIO BETKY Pero3uTopus (Bblbupaercs HeoOXOMMbIH BAPUAHT
KOMAaHIHOW PabOThI C MUCMOJIB30BAHUEM CHUCTEMbBI YIIPABJIEHUS BEpP-

CHSIMH).

JlaHHbIi BapUAHT MO3BOJISIET:

e OoJiee PUOIMKEHHBIH K PEATBHOCTH BAPUAHT MOJIETUPOBAHMNS;
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e Ha3HAYATh CTYJEHTOB B KAYECTBE PEBHIOEPOB KOZA (JIayke Mpenoja-
BATEIHCKOTO).

JlntepaTtypa

[1] Bpyxc, @., Mubuaecknii 4e10BEKO-MECIL, UM KAK CO34AIOTCA IPOrPAMM-
Hble CHUCTeMBI., http://www.1lib.ru/CTOTOR/BRUKS/mithsoftware.txt

Anppeii [eTmaHoB
Cankr-letepbypr, Yuusepcurer UITMO

Mpoext: ITMO.OpenSource https://github.com/aimclub/open-source-ops

CospaHue Hay4yHOro open source-coobuiecTtsa:
onbit TMO

AHHOTauMsA

MonTtopa roga Hasag 6bino ocHoearno coobuwectso ITMO.OpenSource.
3a Bpewms ero cyuwecTBoBaHus bbino nposegeHo 8 MuTtanoe « Hay4Hbiii open
source» (Bkntoyasi 2 naowapku Ha dectusane DataFest coobuwectsa Open
Data Science), HanncaHO HECKONBKO NUCCNEAOBATENLCKNX CTaTell O COCTO-
anum open source B Poccun (B Tom uuncne ans msganuns N+1), cosgan
penosnTopuii C COBETaMU W NyHWUMUN NpakTUKkamu B ccepe open source.
Ha tekywuii moment B yate ITMO.OpenSource coctout bonee 800 qeno-
BEK, B TOM HUC/€ PyKOBOAMTENN Hay4Hbix rpynn n R&D otaenos kommep-
Yyecknx KomnaHuii, 4to nossonsier c4utaTtb | TMO.OpenSource kpynHbiM
coobuiecTBOM OTKpLITOrO Koaa B PD.

Karouesvie caosa: Haywnulll open source, Aywwue npakmuky, open source,
COOOULECTNBO OMEPBIMO20 KOJA

OTKpPBITBI KO — MOIIHBINA JIBUTATE]b HAYKH, B TOM 4ucje B cdepe
MaruaHOro obydenus. Hecmorps Ha 3to, B PO mocratogsHo maio Hayd-
HBIX TPYTI U Jab0paTopuii, myOIUKYIOIIUX CBOW MPOEKTHI B OPENn SOUrce.
Hayunoe open source coobmrecTtBo (hbparMeHTHPOBAHO: MHOTHE HE 3HAIOT
0 (dpeiimBopkax u OubaMOTEKaX CBOMX KOJiTer. CTyIeHThI, aCITUPAHTHI U
MOJIOZIbIE yUEHBbIE 3a9aCTyi0 He MOHUMAIOT MOJIE3HOCTH OTKPBITOrO KOZA
JUUTsl Pa3BUTHUS CBOUX MIPOEKTOB W €r0 BaXKHOCTH I HAYKH B IEJIOM, &
HOHUMAOLIUE — YACTO HE UMEIOT BO3MOXKHOCTH PACCKA3aTh O PE3yJibTa-
TaxX CBOEH JeATeTbHOCTH TPOECCHOHATIBHON ayIuTOPWHN.



Beuephee 3acepanne (15.00-18.35) 103

it oTBeTa Ha 3TH BBLI3OBLI OBLIO CO3IaHO COOOIIECTBO
ITMO.OpenSource. OnoO OBLIO OCHOBAHO Ha 06a3e HCCIEIOBATETHCKOTO
neuTpa «Cunpabiit U B npombiiienrnoctuy UTMO u Briaogaer B cebs
crynenyeckuil kiay6 (50 yuactauukoB) u oTkpbiThiii Tenerpav-uar (800
vesiosek ). Cocras TenerpaM-uara BecbMa pazsHo0Opa3eH: 310 KAK CTY/eH-
THI ¥ MOJIOAbIE YUEHBIE, TAK W PYKOBOAWTEIN YHUBEPCUTETCKUX J1abOpa-
ropuit u R&D ornenos kommanuit. Yar aBisercs MpOCTPAHCTBOM IS
PO ECCHOHANIBHBIX JIUCKYCCHit, HHMOPMHUPYET O PA3TUIHBIX COOBITHASIX B
POCCHICKOM Open Source u CO3JaéT CBSI3U MEXKy €ro y4aCTHUKAMHU.

Jlpyroe HampaB/ieHHe JeATeIbHOCTH COODITIECTBA — IMPOBEICHNE
odaiiH- ¥ OHJIAMH-MUTAIIOB, MOCBAIEHHDIX HAYYHOMY OTKPBITOMY KOJLY.
Ha mux B HedOpMaATbHON 0OCTAHOBKE JOKJIATINKU PACCKA3BIBAIOT O COO-
cTBeHHBIX mpoekTax. CpegHee 9nuC0 yIaCTHUKOB MuTana — 80 UejI0BeK,
JIOKJTaTauKkoB — 8 desioBek. Ha Tekyiuii MOMEHT OBLIO TTPOBEJEHO 8 Mu-
TarnoB, B ToM uncie 2 B pamrax ¢decrusasns Data Fest coobmecrsa Open
Data Science. Ilo wroram mMurana 3ammucu JydiiuxX JOKJIAJIOB ILyOJIUKY-
torcst Ha, YouTube-kanase coobiectBa. HekoTopbie MOKIAIUUKN TTHIITYT
crarbu HA Xabpe, B TOM YHC/IE TP MOAAEp:KKe OJIOrOB KOMIIAHUIT C ITH-
POKOH ayIuTOpHUeEi.

Takxke 175 yrydieHuss KadecTBa Pa3pabaTbIBAEMbIX OTKPBITHIX HAY Y-
HBIX PEIO3UTOPUEB ObLIA 3aIyIIEHa IPOrPAMMa MEHTOPCTBA OTKPBITOIO
KoZa. 3a BpeMsi paboThl mporpamMMmbl Gosiee 10 pPerno3uTOpwen MOy driIn
JeTaIbHYI0 00paTHYIO CBsI3b M COBETHI MO yaydiienuto. Ha ocHoBe omnbr-
Ta MEHTOPCKOW MPOrpaMMbl ObLI CO3aH PEMO3UTOPHUIl C JIyUIINMH TPAK-
TUKAMU I Open source-pa3paborok (B Tom uucie B obsmactu AIML)
open-source-ops. OH COIEPKUT HE TOJBKO MOJIE3HBIE COBETHI, MAOJIOHBI
U MHCTPYKIMK, HO U [IEPEYHH PA3IUIHBIX OTKPBITHIX IIPOEKTOB HAYYHbIX
J1abOPaATOPHUil ¥ KOMMEPUYECKUX KOMIIAHUMN.

Emé oguum HampaB/ieHHEM AEATEIHHOCTH COODIIECTBA SABJISETCS U3Y-
YeHMe POCCUHUCKOro open source coobinecrsa. Ha Tekyiuit MOMEHT OBLITO
onybIMKOBAHO 1Be crarhi: «Bbigarormumiics codpTy O pa3InIHBIX HHTE-
PECHBIX POCCUIICKMX open source npoekrax (crarbs B »kypuase N+1) u
«Open Source B poccuiickom NU: uccienosanue nanmmadras (CTaTbs
Ha Xabpe). Bropas crarbs sB/ISeTCsa MEPBbIM KPYIHBIM HCCJIEIOBAHUEM
HaydHOTO open source B Poccum.

B cBoém mokmaze st pacckaxy o6 ucropuu cozganus [TMO.
OpenSource, omnbiTe MPOBEAEHUsST MEPOIPUATHN, BO3ZHUKABIIUX CJIOXKHO-
CTSIX, UCCIIEJOBAHUSX, a TAKKE O JAJIBHEHIINX IJIaHAX Pa3BUTHUs cO0OIIe-
CTBA.
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Mapus [leTposa
Mockea, «Bbasanst CIMO»

Kak nomo4b npenogasatensiMm nocTpouTb y4ebOHbI
npouecc Ha ocHoBe cBobogHoro MO

AHHOTaUMsA
Kakum obpasom paspaboTymkm MOryT okasaTb COAENCTBUE LUMPOKUM
Kpyram npenogasateneii soiceit wkonsl u CMNO B acbpekTnsHOM ncnonb-
3oBanuu ceobogroro MO. MpakTnyecknii onbIT hopMupoBaHusi negaroru-
Yyeckoro coobuiecTsa.

Karouesnie caosa: nedazozuveckoe coobwecmeo, enedpenue c680600H020
110, nosviwenue k8arupurayuy, compydHuwecmseo ¢ 6eHdopami

Ucnonw3oBanme CBOOOMHBIX MPOrPAMMHBIX MPOAYKTOB B 00pa30Ba-
TEJIbHOM TIPOIECCE COBPEMEHHBIX POCCHICKUX YHUBEPCUTETOB WM KOJIJIE-
JIKEeH 3aKOHOMEPHO MEPEXOIUT W3 COCTOSHUS <«ECJAU» B COCTOSHHUE <«KO-
ray. Ilpu srom drarMancKue B 3TOM OTHOIIEHUH YIPEXKICHUS BBICIIEH
u cpemmeil miKoJsibl yke npumensior csobomnoe IO B kadecrse onepa-
IIHOHHBIX CUCTEM, O(DUCHBIX TAKETOB, CUCTEM KOMMYHHWKAIIWN, MOUTOBBIX
cayxk0, 0a3 mamuHbix. Ha OCHOBe CBOOOIHBIX DEIIeHUN HEPEIKO CTPOWT-
cs1 nHGOPMAIMOHHO-TEXHUYECKash HH(PACTPYKTYpa, OPTaHU3YIOTCS KOH-
TPOJIbHBIE MEPONPUATHS U JUCTAHIMOHHOE oOydenwme. [lyist Toro, dro-
ObI TOMOOHAST CHUTYyAIldsl CTAHOBUJIACH 0OJiee MACIITAOHOM, HEOOXOINMO
BCTPEYHOE JIBU2KEHKME CO CTOPOHBI [peJcTaBuTesell 00pa3oBaHus U pas-
paborumnkos CIIO.

Hoxnanm aa XIX Kondepenmnn «CBobogHOE MporpaMMHOe obecede-
HHE B BBICIIEH MIKOJE» — 3TO PACCKA3 O TeX Iarax B JAHHOM HAMPAB-
JIEHUH, KOTOPbIE MO3BOJSAT BEHIOPAM MPUOIU3UTH U IMOIMYJISPU3UPOBATD
CBOOOJHBIE PEIIeHNs], IIPUBJIEYb CTYAEHTOB U IPENOJABATE el K yIaCTHIO
B OTKPBITHIX TTPOEKTAX.

OTKpBITHIE NMPOEKTHI Pa3pabOTKU ¥ CJIOXNKUBIIUACI B HUX WHCTH-
TYT MEHTOPCTBA, OE3YCJIOBHO, SIBJISIOTCS OTJIMYHBIM TPOMECCHOHATBHBIM
CTApTOM [IJIsI AKTHBHON YACTH CTYJAEHTOB M BBINYCKHUKOB. BO3MOXKHO,
CTOUT PACHIMPUTH ITO HAMPABIEHWE, CO3/JAB Iy 33724 JJisd TEKYIIHX,
KYPCOBBIX W MUTOTOBBIX PAabOT; pa3BUBAThH CUCTEMY KyPUPOBAHUS CTAXKW-
POBOK W TIPAKTHUK, OCHOBBIBASICH HA, YCIENTHOM OIbITE HACTABHUYECTBA, B



Beuephee 3acepanne (15.00-18.35) 105

OTKPBITHIX MPOEKTaX. BEHIOPCKNUE aKaIEeMUUECKUe MPOrpaMMbl COTPYI-
HUYECTBa C BY3aMU He JOJI>KHBI OTPAHUYUBATHCS MOCTABKAMY JUCTPUOY-
THBOB, TAKUE MPOrPAMMbBI MOT'YT BKJIIOYATH COMPOBOXK IAIOIIEE 00y IeHUE 1
HOBBIIIeHNEe KBaanpuKauuy npenojgasareseiil B obnacrtu csobonnoro I10.
B sToM HalpaBieHMH MHE BHIWTCS EPCIEKTUBHBIM B3aUMOJIEHCTBHUE C
BHYTPHUBY30BCKUMHY TTOIPA3IECJIEHUSIMA JOMOJHUTETHHOTO 00PA30BAHUSI.

OraenbHO cTOMT OOPATUTH BHUMAHHUE HA [IOCTPOEHUE I'OTOBLIX Pellle-
Hu# 11 nHOPMALMOHHOM CUCTEMbI YHUBEPCUTETA WJIM KOJLIe/2Ka Ha Oa-
3e cBobommoro I10. TpaauIimoHHO HEmPOCThIE BOMPOCHI COBMECTHMOCTH
CIIEIAJIBHOTO M3y9aeMOro coTa W WMCIOJIb3yEeMOro Kejge3a BaXKHO pe-
IIATh B JUAAJIOre C IeJaroraMi M TeXHUYEeCKUMHU CIEeIUaJIuCTaMu 0b6pa3o-
BaTeJbHBIX yupexaenuii. OTKpbITas MOAe/b pa3spaboTKU U yIIpaBIeHHs
PELIO3UTOPUIMH 1I03BOJIET OLEPATHUBHO PEArdpOBaTb HA 3alPOChl O JI0-
OaBIeHUN HEOOXOIUMBIX YHUBEPCUTETY HAYUHBIX, HHKEHEPHDIX, UCCIIEI0-
BATEJILCKAX MTAKETOB.

B menom, s xoresra Ob1 TpEICTaBATH BHICTYTIJIEHUE HE B KA9E€CTBE 3a-
KOHYEHHOTO aKaIeMHYECKOrO JOKJIAJa, & KaK AJTOPUTM JTaJIbHERIero
pa3BUTHsI OOIEHMsI C TTEIATOTHIECKIM COODIITECTBOM.

MNaBen Yaiikun
Mockea, TAOY BO MIMY, JenaptameHT dpunocodumn n counanbhbix Hayk UIMH;
000 «bBasanst ClMNO», otaen obpazoBaTesibHbIX NPOEKTOB

O HeobxoanMMOCTN pa3paboTKN OTKPLITOro CTaHaapTa
MapKUPOBKWN KOHTEHTA, reHepupyemMoro HelipoceTamu

AHHOTaUUA

C konua 2022 ropa HabntogaeTcs pocT KOMMHECTBA KOHTEHTA, CrEHepU-
pOBaHHOrO HEPOCETSIMU, KOTOPbINA BCE TPYAHEE OTANHATL OT KayTEHTUYHO-
ro», CO34aHHOro nroabmMm, HTO0 NPNBOANT K MOBbILLEHHON yrpose MmaHunyns-
LMK C NOMOLbIO «(PEiKOBOrO KOHTEHTa». ABTOP NPeanpuHUMAET MOMbITKY
060CHOBaTb HEOOXOAMMOCTb Pa3paboTKM OTKPLITOro CTaHAapTa MapKNUpOB-
KN «NCKYCCTBEHHOINO0 KOHTEHTa» nepep,aqeﬁ KOHTPONA Haj MapKVIpOBKOﬁ
U3 pyK KpynHbix paspaboryukos nponpuetaproro MO B pyku coobwecTsa
CNO, peiicTBytowero B COTPYAHNYECTBE C rOCYAapCTBOM.

Karoueenie caosa: netipocemu, uckyccmeenmusli konmenm, @etr, mapru-
posxa, CIIO
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WckyccTBEHHBINT WHTEIEKT — HAyKA W WHYKEHEDHAs IesATeThHOCTb,
HaNpaBJieHHasa Ha co3manue yMmubix (intelligent) mamun, cornmacuo onpe-
nenennio, manaomy I, Makkaptn ma laprcmyTrckom cemuuape 1956 ro-
na [5]. TIpomyKroM NaHHON JeATeIbHOCTH SIBJISETCS MHOKECTBO «YMHbBIX»
CHCTEM ¥ aJITOPUTMOB, IPOHUKIIUX BO MHOruE chepbl KU3HU Y€IOBEKa B
nporecce nudpoBu3anuu. VICKyCCTBEHHBINH WHTEIIEKT TAK>KEe HA3BIBAIOT
OJTHOI M3 yrpo3, UMEIIINX IKIUCTEHINAIbHBIA XapaKTEP I IeJI0BeUe-
CTBA.

B macrositiiee BpeMs Bce OOJbINIee PA3BUTHE MOJTYUIAIOT HEHPOCETH H
cuCTeMbl UCKycCTBeHHOro unTessiekTa (Al) ¢ BO3MOXKHOCTBHIO MALIMHHOIO
obyuenns. B ux 3amaqu Bxogur 06paboTKa H60IBIIOrO0 MaCCUBA JAHHBIX C
TTOCTIETY IOl TeHepalneil KOHTEHTa, 1Mo 3ampocy. B Teuenne 10-x 10710B
ueiipoceru u cucrembl Al pasBuBajuCh ObICTPBIME TeMmaMu, U K 20-M
romraMm XXI B. JaHHBIE CHCTEMBI CTAJA TE€HEPHUPOBATH KOHTEHT, TPYIHO
OTJIMYUMBIIl OT IPOU3BEIEHHOrO 4YesioBeKoM. [Ipumepom Takoii cucrembl
sBiisiercst SoraAl, criocobHasi reHepupoOBaTh Ay UOBU3YAJIbHBIH KOHTEHT.

B xomme 2022 roga cpeau COOOIIECTBA XYIOKHUKOB TPOIIN AKIIAN
MPOTHUB UCIOIb30BAHNS KOHTEHTA XYI0KHUKOB B KA4eCTBE «pedepeHcHo-
ro» JIJid HelipoceTeit [2] B ToMm ke 1oy B OTKDBITHINA AOCTYI ObLIA BbI-
JIOXKeHa, «s3bIKoBasi Mozenby chatGPT, koropas mo 3ampocy moxker 06-
IIATHCS C OJIb30BATEISME, UI'PATH C HUMU B «POJIEBYIO UTPY », F€HEPHUPO-
BATh TEKCTOBBIN KOHTEHT (HAPUMED, CrEHEPUPOBATH COMPOBOIUTEIHHOE
nuCHLMO paboOTONATEN0), U JarKe MUCATH IPOCTOi MporpaMMubIil Ko B
00IIiecTBE HAYAIU PACIPOCTPAHATHCS CJAYXH O TOM, 9TO JAHHBIE S3BIKO-
BbIE MOJIETN OOPEJN «CO3HAHUE», M UTO UX «UCKYCCTBEHHO CIAEPXKUBAIOT>
[21]. Januas undopmalys He UMEET HOATBEPXKIEHUS, XOTS Y T€XHOJIOIH-
YECKUX KOPIOPALUii eCrb J0JIZKHOCTDL «Bbik/odaressy I [12]. Kpome
TOTO, HEMPOCETH WMCIOJIL3YIOTCS B KAUECTBE METOIa reHeparun «deiko-
BOTO» KOHTEHTQ, JIJI UMUTAIUU IYyXKUX JIUI ¥ TOJIOCA, MAHED MOBEICHMUS.
IIpumepom momobHOrO Oymer saBaaThbca Texuonorus Deepfake — oma mos-
BOJISIET HA JIUIO OHOTO YEJIOBEKA <«IOCAIUTH» JIUIO JI0O0T0 APYyroro —
3B€3/Ibl, IOJUTUKA, KOI'O yroaHo. /laHHas TeXHOIOrus 9acTo UCIOJIb3yeT-
Cs1 Py CO3IaHMsT FOMOPUCTUYECKOTO KOHTEHTA, HO y3Ke ceiiuac €€ nCmob-
3YIOT KHHOCTY/INW, TaKne KakK «/luCcHeil», 119 OMOJIOXKEHUS TOCTAPEBIITHX
aKTEpOB, HANPUMED, B cepuajie «MaHgamopery, rie Ha APyroro akrepa
OBLIO HAIOXKEHO IO Moaomoro Mapka XaMuiia.

B cpene Boiciero obpazosanus WU ucmomb3yercs s HAHMCAHUS
KaK JOMAITHUX PadoT, Tak W HAY9IHBIX crareil. [lo ganabiv cpaBHUTEH-
HOTO aHAJN3a AHTJIOS3BIYHBIX MyOIUKaIWii, OmyOIMKOBAHHBIX 3a 2022 n
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2023 TOI M HAXOISAIINXCSA B 0a3e MAHHBIX «Dimensionsy, ObIIN BBIABIIE-
HBI «CJIOBA-MAPKEPBI», OTAUIAIOIINE CTEHEPUPOBAHHDBIN TEKCT, TAKUE KaK
«intricate», «meticulous», «meticulously», «commendable», poct gacTorst
HCIIONTb30BaHMst KOTOPBIX cocraBun 83,5%. Kak muammym 60 ThIC. cTaTei
ObLIU «3apazKeHbly IPOAYKTaMu OosblmuX #A3bIKOBbIX Mozeseit (BAM),
rakux kak ChatGPT, uro cocrasnger 1% ot omy6nukoBanubix B 2023
Hay4JHbIX pabor [18]. Ipyroe, Gosiee KpyITHOE MO BBIGOPKE WMCCIIE0OBAHNE,
BKJIIOUaomee B cebs anaau3 950,965 myOsmkarmit u3 arperaropa «arXivs
3a mepuoz ¢ saBaps 2020 r. mo despanas 2024 1. BISBUIO YBEPEHHBIH POCT
KOJTMYIECTBA paboT, HamuCAaHHBIX mpu momomu BAM. Hampuwmep, cpeman
nybnukanuii B cepe «KOMIBIOTEPHBIE HAYKU» POCT 4aCTOThI HUCIIOJIb30-
BAHWs CTEHEPUPOBAHHOTO TEKCTA COCTABMI OKOJIO 17,5%, 4To HarasmHo
OBLIO MTPEJICTABJIEHO KOJJIEKTHBOM aBTOPOB MCCJIEIOBAHNS B BuIe rpadu-
ka (puc.1). B kauecrBe «cioBa-mapkepas Bmemareabcra BAM rakxe
BbLIEJISIeTCs CII0BO «intricate» [22].

20.0%
~%- Computer Sclence(arkiv)
17.5% | —#— Electrical Engi and Systams Sci i ,_I
Statistics(arXiv)
15.0% | & bioRxiv
4~ Physics(arxiv)
12,50 & Mature portfalio k"7
F- Mathematics{ariiv) ChatGPT I 7
10.0% Now 3365‘352

Estimated Alpha
-
2]
Ed

o;
2
=

2.5%

O0% 30771 20314 20817 202110 20321 20024 20327 203210 20231 20334 20297 202310 2034

Puc. 1: Ilpenmonaraemasi 10151 TPEJJIOKEHHH C 0OHAPYKEHHBIM BMEITIa-
resiberBoM BAM B Hay4HBIX MyOIUKAIMAX HA AHIVIMICKOM SI3bIKE

Bo muorom rtexHosormm Hedpocereit ceifdac BOCIPHHUMAIOTCHA KakK
«TUKOBUHKW» W CPEJICTBA PAa3BJIEUEHUS, OJTHAKO, KaK W C MapoBO# Ma-
muHOM ['epoHa, KOTOPYIO BOCHIPUHUMAJIN KaK 3a0aBy, «UTPYIIKA» MOTYT
CUJIBHO TOBJIUATH HA 001IeCTBO B Oymymiem. Bo Bropoit nosoBute 10-x TT.
XXI Beka 0COOGEHHO OCTPO BCTAJM BOMPOCHI «(PeHKOBOrOo» KOHTEHTA — B
OCHOBHOM, HOBOCTHOrO. C MOMOIIBIO conuayibubix cereil, marepuer-CMU
3a9aCTYI0 PACITPOCTPAHSIETCST 3aBEIOMO JIoKHas wHopMmarus. [oBopurcst
0 HACTYIUIEHUW «3TOXM TocT-mpaBas» [7]. B 20-e rr. XXI Beka HelipoceTn
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CITOCOOHBI CO3/IaBATH TAKOW KOHTEHT, KOTOPBI MOMKET MOJAMEHATH CO0Oi
peaTbHOCTh KaK TAaKOBYIO. V1 XOTs Ha TeKYINEM 3dTane B MeHepUpPYyeMbIX
U300paKeHUX €lle €CTh U3bAHBI (<«JIMIIHUE KOHEUHOCTHY», <«JIOMAHHbIE
JIMHUW» U 1poure apredakTbl TeHepalyu), OHU y2Ke CIOCOOHBI OOMaHbI-
BaTh OOIIECTBEHHOCTHh M BHI3bIBATH PE30HAHC B MH(MOPMAIMOHHOM IIOJIE.
TIpumep — mwoBocTh oT Mast 2023 Toma o B3pbiBe psimom ¢ [lenrtaronom
[20]. Bce 370 1MO3BOJISIET BBIABUHYTH MPEAINOJIOKEHNE O TOM, 4TO B Oy-
JYIIEM BCE CJIOYKHEe OyIeT OTJIUYUTh PeabHOEe OT TeHEPUPYEMOr0. IDTO
OTKPBIBAET HOBBIE BO3MOXKHOCTH [IJIsi MAHUIYJIAIANA U UMATAIUU A PAC-
pocTpanenus JIOKHOI nHdopmanun. Yke na momenT 2024 roga renepu-
pyeMblil KOHTEHT CTAHOBUTCS CJIO2KHO OTJIMYUTH OT <«AyTEHTHYIHOrO», TO
€CTh TTPOM3BEIEHHOTO YEJIOBEKOM.

OBP ompenensier reHepupyeMblii HEIPOCETAMU KOHTEHT KaK «CHUHTe-
TUYECKH», B KOHTEKCTE HUCIOJb30BAHUS OHOTO CO 3JIbIM YMBICJIOM, OI-
HAKO [AHHBIA TEPMWH U OIPEJeeHre MOXKHO WCIIOIH30BATh W BHE KOH-
TEKCTa BPEIOHOCHOCTH HCIOJIb30BaHus Heiipocereil. Vnrepuer-u3ianus,
rakne kKak PBK, ncrnonb3yior TepMuH «cuHTeTHUECKMe Meauas [15][1].

JlamubIit BUI Macc-Meua MOrpysKaeT CBOUX YUTATENeH B CPey, B KO-
TOPOI OTJIMYWUTH PEATbHOCTH OT BBIMBIC/IA, TPYIHO. DTO OTJIMIUTEIbHAS
YepTa OT BUPTYAJIbHON PeaIbHOCTH, KOTOPAas MPEICTABIgeT cOOOi 3aBe10-
MO JPYTYIO PEAIBHOCTD, U CYO'beKThI BO3JAEHCTBU ITO IIPEKPACHO OCO3HA~
10T. 3apyOerKHBIE WCCIEIOBATEN U TTYOJIUIIUCTHI BBIABUTAIOT MTPEITOIO-
KeHne 00 UCIOMb30BAHNY TEPMUHA «CHHTETUIECKON» PEaJTbHOCTH — KaK
TOI, KOTOpas CO3/IaHA UCKYCCTBEHHO, a CyObEKTHI BO3IEHCTBYS M0 I00HOTO
BHUJIa PEAIbHOCTH HE OCO3HAIOT €6 cCHHTeTHdecKoil npupozst [13][19][17].

®panmy3ckuit punocod ZK. Bomapuiisp B cBonx paboTax OCBEIIas Ipo-
OJIeMaTHKY IIOJIMEHbBI PEAIbHOCTHU C IIOMOIIBIO Macc-Meaua. B cBoeit pado-
Te «Boiinbl B 3anmuBe He Obu10» (1991), Bompuiiap Ha npuMepe OCBEIeHUs
CMMU xo1a 60eBbIX AEHCTBUN yTBEPK A, 9TO TPAHCIAUPYEMAs KAPTUHKA
HE SBJISETCS JOCTOBEPHBIM OTPAYKEHWEM DPeAbHBIX COOBITHiA, a JINIIb CH-
MyJISKPOM (TEPMUH B COBPEMEHHOM 3HAYEHUM TAKXKe ObL DAaHee BBEIEH
7K. Boapuiisipom). CuMyisikpbl — KOHEYHBIH HPOAYKT TAK HA3bIBAEMOI
«TUTIEPPEATBHOCTHY — (HEHOMEHA, CUMYJISIINN AeHCTBUTEILHOCTH, 8 TaK-
7K€ HECTIOCOOHOCTHU CO3HAHUS OTJIMIUTDh PEATHHOCTH OT (DAHTA3WMH, OCODEH-
HO B TEXHOJIOTMIECKHN PA3BUTHIX CTPAHAX MOCTMOIEPHUCTCKON KYJIbTYPHI.
T'uneppeasbHOCTD XapaKTEPU3yeTCs 3aMEHOI PeaJTHbHOrO 3HAKAMU DPeaJlb-
nocru — cumysisikpamu. Ceropust Buzenue Boapuiisipa kaxkercs ere 6osee
AKTYaJIbHBIM B CUJ1Yy PA3BUTUA HeﬁpOCBTeBbIX TeXHOJIOFI/II‘/'I7 CHOCO6HI)IX re-
HEPUPOBATh KAXKYIIMeCs TOCTOBEPHBIMH M300parkeHusi. [3]
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Bractu mMHOrMX CcTpaH y:ke Hadagu pabOTy HAJM peryasnueil JaH-
uoii cepsr rexunosoruii. B CIITA npezcrasiena «koajmius 1mo 6opnoe
¢ detikamuy C2PA | npusBannas 100UTHCA pa3pabOTKU €UHOTO CTaHIaP-
Ta MAPKUPOBKHA KOMIBIOTEPHBIX (DANIOB, 9TOOBI MPUCBANBATH KAXKIOMY
daiiny Kpunrorpadgpuaeckuil yHUKAJIbHDBINA OTCIEKHBAEMBIN TOKEH, KOTO-
PBbIif, B CBOIO OYEpEeIh MO3BOJUT OTJINYUTH CTEHEPUPOBAHHBIN KOHTEHT OT
Hacrosiero [11].

Ha yposHe pernona (mrar Buckoncun) B despane 2024 roma obs3a-
JIi MapKupoBaTh ucnoiab3oBanue U npu nemoHcTpanuu mouTAIeCKOR
PEeKJIaMbI, & TaKKe IPeyNpPeK/1aTh 3PUTEedl O JeMOHCTPAIUU CUHTETH-
4ecKoro Konrenra [16].

B Poccuiickoit @eneparnm MporcXoasT aHAJOTHYIHBIE MPOIECChHl — B
2023 rogy PTY MUP3A nupemioxkua Munnudpbl TpOU3BOIUTE MapKU-
POBKy crenepupoBanHoro kourenra [10]. B mae 2024 roma nuckyccuu na
JaHHYI0 TeMy cTaproBaiu B [ocymapcrsernnoii gyme P®, nagamack pabora
Ha 3aKOoHOM O MapkupoBke NN-korrenta. [Ipemraraercs marh moaHOMO-
Yus [IJIST BBISBJIEHUS U MAPKUPOBKU POCKOMHAI30DY, & HE YACTHBIM Op-
raam3anuam, pazsusaionmM MU B Poccnn, Takum kak «Coepy wan « fIH-
Jekcs [9].

VYV nanHbIX TPOEKTOB O Mapkuposke IN-konTenTa cymecrByer u 00-
parnas cropona, manpumep, B CIIIA nporokon C2PA noxpasymesaer,
YTO TEXHOJOTUYECKNE KOMTIAHNU-pa3paborynku mponpuerapuoro 10 6y-
IyT 00J1a/1aTh MOHOTIOINEH HAJ MOAO0HBIMY MaAPKUPOBKAMU, YTO TEOPETHU-
9eCKU aCT UM BO3MOXKHOCTH KCIIO/IH30BATH T€HEPUPYEMbIil HEHPOCETAMMU
KOHTEHT 10 cBoemy ycmorpernunio. MccenemoBarenn m3 MIT tak:ke obpa-
IIAI0T BHUMAHWE HA TO, 9TO caM (aKT MAPKUPOBKH MPUBOAUT K OOIIEMY
pocry HejoBepus JoAeil K Macc-Meaua B ueaom [23].

Jpyroii mpobJiemoii, jie¥kalreil B TpaBOBOI MJIOCKOCTH, SIBJISETCS IPO-
0J1eMa aBTOPCKOTO TIPABa HA, CTE€HEPUPOBAHHBIN KOHTEHT. BIOpo aBTOPCKO-
ro npasa CIIIA, ocnoBbiBasich Ha 3aKoHE 06 aBTOpCKOM mpaee 1976 roa,
OIIpeiesisieT PAMKH KOHTEHTA, UMEIOIIEero (popMasibHOe MPaBo Ha 3AIIUATY
aBTOPCKOI'O 1IPaBa, paboraMu, «CO3IAHHBIME JIIOIbMU>.

VHoMSHYTHIN BbINTe KOHMIUKT € COOOIIECTBOM XYIOXKHUKOB BBI3BAH
TPEHUPOBKOW HEHPOCETEBBIX MOjesiell HA paboTax XymoKHUKOB. Tak,
YCJIOBHO, MOXKHO OOy4YHMTh HEHPOCETEBYIO MOE/]b HA paborax Burcenta
Bau lora, m oHa cMOXKeT MMHUTHPOBATH CTHJIb TAKUM 00pPa30M, YTO €ro
HEJIb3s Oy/IeT OTJIMYUTh OT OPUTHMHAJIBHOIO CTHJIA, U IPU ITOM, €CJIU Iie-
PEHECTH JIAHHYIO CUTYALMIO Ha COBPEMEHHOI'O XYI0XKHUKA, PA0OTAIOIIEro,
HAMpPUMED, B KHHOWHIYCTPUH, OOy IEHHAST MOJIE/Ib CMOYKET TIOJTHOCTBIO €r0
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3aMeHnTh. BOmpoc Takke B TOM, KaK aBTOPCKWE TTPaBa OyIyT pean30-
BBIBATHCS, €CJIM KOHEUHbBIH PE3YyIbTAT CaelaHn ¢ moMornpio U, B nanHOM
koHTeKcTe K VI obpamarorcs Kak K HHCTPYMEHTY CO3JaHusi paboT. dTu
npobsieMbl HA TEKYIIEeM 3Talle He HAILIA CBOEro IIPABOBOIO Pa3peIleHus]
[14].

C 1 suBaps 2012 roga B Poccun nmeiicreyer TOCT P 54593-2011 «Un-
dopmanmonnbie Texnogornn. CBoboaHOE TTporpaMmuoe obecredenne. O6-
IITHE TTOJIOYKEHUST», KOTOPbIH OMPE/IEIIeT OTKPBITHIE CTAHIAPTHI KAK «CTaH-
JIapThl, ABJISIOMIKMECS JOCTYIHBIMUA U He TPeOyoIye pa3peleHus U OILa-
ThI 3a UX UCHOJb30BaHue» [8]. Paspaborars cranmapr Moryr Kak KOM-
MepYeckue oprasusanuu-paspaborduku nporpuerapaoro 110, tak u cBo-
6omroro ITO. B korTekcTe paccMaTpuBaeMoro B CTAThE BOMPOCA MPEJIIO-
Jlaraemasi mpo0JieMa 3aKJII0YAeTCA B KEJIAHWKM KOMIIAHUU-PA3PADOTINKA,
MIPOIPHUETAPHOIT HefpoceTeBOil MOIEN 00ECIeINTh OTKPBITOCTD MCXOTHO-
I'0 KOJIa [POrPaMMHOIO IPOIYKTA, BbIABJISIONIErO CreHEPUPOBAHHbIA KOH-
TEHT WJIH MapKHPYIOIEro BblIady coorBercrByiomux cepsucos WU. Ilo-
9TOMY OpraHu3aIuaM (Kak KOMMEPUECKUM, Tak U 00pa30BATEIbHBIM, Ha~
npuMep NPOQUIbHBIM OPTaHU3AIMSIM BBICIIEr0 00PA30BAHMUS ), PA3BUBAIO-
M CIIO, HeoOxoanMO MPUHATH yIacTue B pa3pabOTKe TAKUX CTAHIAP-
TOB, IO3BOJIAIOIIMX IPOBOAUTEL AyAMT IPOrPAMMHOIO KO CO CTOPOHLI
coobmecrBa CIIO, aro 6bwI0 ObI AKTYAJTBHO W JIJisi TOCYJAPCTBA C Ie-
JIbI0 ODeCTieueHusi Peryssiuu chepbl. 31eCh CYIIECTBYeT OMpeIeIeHHOe
MPEMSITCTBHE, BHIPAYKAIONIEECS B HE MOJTHOCTHIO O(OPMIEHHOM TTPABOBOM
peryaupoBanuu CIIO B P®, uro Takxke TpeOyeT COBMECTHOIO yYaCTHS
rocynapcrsa u coobmiecrsa CITO [6][4].

Boiapuraemoe MpeanoioKeHne 3aK/IH04aeTcsd B TOM, YTO OTKPLITHIH
CTaHJAPT MAPKHUPOBKU CIE€HEPUPOBAHHOIO KOHTEHTA JOJIKEH B IIEPBYIO
0odYepe.ib:

® 00€CIEeYNTHh OTKPBITOCTH MPOIECCAa MAPKUPOBKU W KPUTEPUU KOH-

TEHTA, MOIAJAIONIErO Ol MAPKUPOBKY;

® 3AIUINATh ABTOPCKUE IIpaBa JIWIl, YbU MPOU3BEIEHUSA HCIIOJIH30Ba-
JINCh TIPU TPEHUPOBKE MO/IeJIeit;

® [103BOJIUTH COODINECTBY CBOOOJHOIO MPOrPAMMHOIO OOecIevYeHunst
MPUHAMATDH y9acTue B pa3paboTke u pa3BUTHH OTKPHITOrO CTAHIAP-
Ta MapKUPOBKU CI'€HEPUPOBAHHOI'O KOHTEHTA, a TaKKe IIPOBOJUTL
ayINT TPOTPAMMHOTO KOJa CPEJICTB MApPKHUPOBKH;

® rapaHTUPOBATH HENPUMEHUMOCTH MAPKUPOBAHHOIO KOHTEHTA B TIpe-
CTYIIHBIX IEJIAX;
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® CIOoCOOCTBOBATH (POPMUPOBAHUIO JOBEPUs OOIIECTBEHHOCTH.

Posb rocymapcTBa 3aKII09aeTCs B O0ECTIEUEHUN W PETYIISINE «OOIINX
MpPABUJI WTPHI» JJId BCEX HAXOAANIAXCS B €0 IPABOBOM IIOJI€ CyObHEK-
T0B. OTKPBITOCTH MO3BOJIUT OGECIEYUTDH TOOGPOCOBECTHOCTh UCIOIB30BA~
nng I B mpou3BoACTBE ayanoBU3yaJIbHOTO KOHTEHTA, B pabore Haj Ha-
YYHBIMU MYOJUKAIUSIMHA U TIOMOXKET 00EeCTIeInTh NHPPACTPYKTYPY 00IIIe-
CTBEHHOI 0€30MACHOCTH U JOBEPUTETHHOTO OTHOIIEHUS K PA3BUBAIOIUMCS
nHGOPMAIIMOHHBIM TEXHOJIOTHSIM.
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Mpoekt: KMath u apyrue npoektsl https://github.com/SciProgCentre

HayuHas 3kocuctema KScience

AHHOTauMsA
Hayka — 70 nepegHnii kpaii Yenoseqeckoro 3HaHusi. Camble TanaHTn-

Bble JIIOAN, CAMOE COBPEMEHHO 0BOpyAOBaHME, CaMble MHTEPECHbIE 334341,
HO... K COXaNEHNIO, 4aCTO [ANeKO He CaMOe COBPEMEHHOE MpOrpaMMHOE
obecnedenne. VicTopus cTapas n B OCHOBHOM CBA3aHa C Te€M, 4TO B Ha-
y4HbIE METPUKM A0 CuX nop He BkatodatoT paspabotku IMO. Ho ceiivac
NOSIBUAUCH NOMBLITKNA UCNPaBUTL 3Ty focagHyto cutyaumio. KScience — ato
ogHa u3 Takux nonbiTok. VicxogHo noseusasca B cepe dusnke qactuy,
celiv4ac akocucrtema NCNoNb3yeTCA B TOM 4HuCAe OANnsd NHAYCTPUANbHbIX 3a-
aad.

Karoueswe caosa: naywnoe 110, Kotlin, npozpammnasn sxocucmema, du-
3uKa wacmuy, skocucmema omrpoimozo 110

B srom mokmaze Mbl 0OCYIuM, aKue MPEeAIOChUIKU €CTh ISl CO3J1a-
Hus sKocucreMbl OTKpbiToro 110, kakue mpobJieMbl €CTh HA 9TOM IIyTH, &
TaK>Ke TO, KAKUM 0OPa30M OTKPBITash IKOCUCTEMa MOXKET cama cebst ¢pu-
HAHCUPOBATH. XOPOIITO W3BECTHO, YTO COBPEMEHHOE MPOTPAMMUPOBAHUE
BO MHOTOM IOSIBUJIOCH B HAYYHON Cpeje W BO MHOTOM B (pU3WKE YACTHII.
Hanpuwmep, nporoxkonr HTTP, na xoropom mocTpoeH coBpeMenubrit VH-
tepuer, 6t npuaymad B 1990 roxy cspom Tumoru Bepuecom-JIu u co-
aBTOpaMu /it PAbOTHI C TaHHBIME (DUBUIECKUAX IKCIEPUMEHTOB. MHOrHE
pa3pabOTKH, CBA3AHHBIE C I3BIKAMU TTPOrPAMMUPOBAHUSI, TAKYKE CBI3aHBI
¢ dbyngamenTasabuol dusukoii. Tem He MeHee, CO BpeMeHEM ITPOrpaMM-
Hasl UHYCTPHUs IIATHYJIA [AJIeKO BIEPEN, a MPOrpaMMUPOBAHNUE B HAyKe
MIPOABHUHYIOCH JOBOJIBHO Caab0. Takum obpasom chopMupoBasics «pac-
KOJI» MEXKJIy YPOBHEM TEXHOJIOTUl U MHCTPYMEHTAPHS B IPOMbIILIEHHOM
MpPOTPAMMUPOBAHUY W B HAYYHOM TMporpaMvmupoBanuu. Ha stom dome
BO3HUKJIA MOTPEOHOCTh B Pa3pabOTKe HOBBIX TEXHOJIOTHWH M MOIXOIOB B
MPOTPAMMUPOBAHNUY CIEIUAJIBHO JJIs HAYIHOTO MPUMEHEHUS.

KScience — 310 3KOCHCTEMA OTKPBITHIX OMOIMOTEK, PACIPOCTPAHSIE-
MbIx noz Jsunensueit Apache 2.0, HANUCAHHBIX [IPU TOMOIIU TEXHOJIOTHA
Kotlin-multiplatform. Muorue u3 3rux npoeKkToB BO3HUKJ/IM B PAMKAX Pa-
6ot 1o c6opy M 06paboTKe NAHHBIX B KcmepuMenTe Troitsk nu-mass [1,
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2]. Hecmorpst Ha HeGOIBINON MO MepKaMm (DU3WKH YacTHI] pasMep ycra-
HOBKH, TAM HEOOXOIWM OYEHb CJIOKHBIA MHOTOCTYIIEHYATHIN aHAJIN3 JTaH-
HBIX C DOJIBINOI BAPMATUBHOCTHIO BXOJHBIX MAPAMETPOB W BO3MOXKHOCTHIO
CpaBHEHHS Pe3y/TbTAaTOB. [lepBble BEPCHM ONTUMH3ATOPA T 0OOPAOOTKI
JAHHBIX JJIsi 9TOro dKcmepuMenTa o0butn co3manbl B 2005 romy Pémxopom
TrauésbiM Ha a3bike Component Pascal (miardopma BlackBox) u ocro-
BBIBAJINCh HA Pa3pabOTAHHOM MM METOJe KBa3W-ONMTHMAJBHBIX BECOB [3].

B mporiecce pazpaboTku CTaNIO MOHSITHO, YTO OJHOTO aJITOPUTMA MHO-
TOMEpPHON ONTUMU3ANNY HEIOCTATOYHO I TOTO, YTOOBI 3aKPHITh BCE MO~
TpebHOCTH 0OpabOTKHU IKCIEPUMEHTA, a HYXKHYI0 IMOKOCTH HEBO3MOXKHO
peanu3oBarh Ha «y4uebHOM> sizbike Component Pascal. B pesysibrare kon
ObLT Iepenucan Ha #A3bIK Java, u ObLIa co3/1aHa HIporpaMMHas miaTdop-
Ma JjIs aBTOMATU3WPOBAHHOTO AHAJIN3a JAHHBIX, MO3IHEE MOJIYYIUBIIAS
unaspanne DataForge. B 2011-2013 rogax mpu moMomtu 3Toi maaTdopMbl
ObLiu 00paboTaHbl JAaHHbIE YKCIEPUMEHTa (KAK 110 TIOMCKY MAaCChl JIeK-
TPOHHOI'O HEATPUHO, TAK U 110 MOUCKY HPUMECH CTEPUJILHOIO HEHTPUHO)
U TOJIyY€HBI JIy4IIHe B MUPE HA TOT MOMEHT Pe3yJIbTaThl.

B 2016 romy 6pura HavYaTa [JIABHAS MUTPAIMS HHCTPYMEHTOB HA A3bIK
Kotlin, koropsiit obiamaer moaHoit 06paTHO COBMECTHMOCTBIO € Java u
MPU TOM SIBJISIETCs 0OJiee TMOKWM M KOMIIAKTHBIM, 9TO IeJIaeT ero 00-
Jiee TIPUBJIEKATEIbHBIM C TOYKYM 3PEHHS HAYy9IHOrO MPOrpaMMUPOBAHUS.
B 2017-2018 romax mo mMepe mIaBHOI crabunm3arinn TexHogorun Kotlin-
multiplatform, nosposisiforeii koMmmuauposarh 36K Ha Kotlin mox pas-
uble mwiardopmbt ucnondenus (JVM, JS, LLVM /uaruBubiil MaluuHHbIii
KOJI, a Terepb emg u Wasm), miardopma ObLIa MOJHOCTHIO MEPEIUCAHA,
HA 9TON TEXHOJIOTWH C YyYETOM HOBBIX PA3pabOTOK B AU3aNHE TPOrPAMM-
HBIX HHTEPdENCOB.

B nacrositiiee Bpems sxocucrema 6mbaunorexk KScience Briouaer cie-
Aytormre ONOTNOTEKN:

e KMath (https://github.com/SciProgCentre/kmath) — camas
KpymHasi MaremMarndeckas Oubiamoreka Ha s3bike Kotlin. KMath
HCIIOJIB3YET YHUKAJIBHBIM TOIX0M] K OPTaHW3aINN MATEMATHIECKUX
oreparuii, rje peaju3alys OlepaIil He SIBJISETCS OTBETCTBEHHO-
CTHIO HJIEMEHTOB, HaJl KOTOPbIMU IIPOU3BOIATCS Onepaiuu (Hamnpu-
Mep 4mcesl), a $ABJSeTCd 4acTbl0 KOHTeKCTa — aJsireOpbl. Takum
00pa30oM, HAJ, OJHUM W TEM Ke 3JIEMEHTOM MOXKET CYIIECTBOBATDH
HECKOJIbKO Pa3HBbIX ajreop.
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e DataForge-core (https://github.com/SciProgCentre/dataforge
-core) — OCHOBA CHCTEMbI YIIPABJICHUS METAJAHHBIMU U 3aJa9aMu
(IO IPUHIMITY «IIPOIECCOPa METAJAHHBIX> ).

e VisionForge (https://github.com/SciProgCentre/visionforge)
— nabop OubmoTeKk pacmpenesénnoit Budyanusanuu. Cucrema uc-
XOHO CO3/IABAJIACH B OCHOBHOM JIJIsl DEATU3AIUN CUCTEM BU3YAJIH-
sanuu cobbituii Ha yckopurese NICA (rpexmepnas rpaduka), HO
ceifgac UCIOb3YeTCs i 3HAYUTEIbHO OOJiee IIMPOKOro Kpyra 3a-
Jad.

e Controls-kt (https://github.com/SciProgCentre/controls-kt)
— mw1aTdopmMa HOBOTO MOKOJIEHUS JJIs ACHHXPOHHOH paboThI ¢ npu-
6opamu. Bkiarouaer WHCTPYMEHTHI JJIsT CO3/aHWsS JIETKOBECHON CH-
CTEMBI yIpaBjeHnsi cOOpOM JAHHBIX, yIPaBJIEHNUs 000ODY/IOBAHUEM,
MO/IEJTUPOBAHNUS U CO3/IaHMUS aHAJUTUYIECKNX CEPBUCOB.

e Maps-kt (https://github.com/SciProgCentre/maps-kt) — Ha-
0op OubIMOTEK I KapTorpadun u JUHAMWIECKONH KapTorpadute-
CKOIl BU3yaJIn3alluu.

Kpowme Toro, cymectByer psij 6ubinoTek, pa3paboTKa KOTOPBIX HAXOIUT-
¢ Ha, CTAJAWH TPOTOTUIIMPOBAHUSL.

B wacrosiiiee BpeMsi TPW MOMOINM WHCTPYMEHTOB U3 IKOCHCTEMbI
KScience co3naoTcst He TOJBKO HayYHbIE IIPUIOXKEHHUs, HO ¥ BEIETCS pas-
paboTKa HMPUKIAAHBIX (KOMMEPYECKHMX) MPOEKTOB. DTO IO3BOJISET IO/
JIEPKHUBATD 3KOCHCTEMY B AKTYaJbHOM COCTOSHUHM U J€JIATh HOBBIE Pa3-
paboOTKH.

JlntepaTtypa
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OmunTtpuii ActpaxaHues, [eopruii Kypsuuia, Imutpuii Bonkanos
Mockea, MI'Y umenn M.B. JlomoHocosa, dakynster BMK, kadegpa ACBK

Mpoekt: GRF emulator https://github.com/Dugit0/GRF_emulator

MuTepnpeTaTtop 4acTU4HO peKypCUBHbIX DYHKLMA

AHHOTauus

B pabote npepnaraercs si3biK, OCHOBaHHbIN Ha KOHLEMNLMUN UCMONb30-
BaHWUA 4aCTUHYHO PEKYPCUBHbIX (PYHKLWUIA, ONMCAH €r0 CMHTAKCUC 1 peanu-
3aunsa ero mHTepnpetaTopa. [laHHbIi A3bIK NpefnaraeTcss UCNONb30BaTb
AN BKJKOYEHUS B KYpPCbl MO MPOrpamMMUPOBAHUIO N PACLLUPEHUS NMOHATUS
TbtOpUHI NOMHOTLI, 3HAKOMCTBA C OCHOBaMM (PYHKLMOHAILHOrO NOAX0Aa K
nNporpaMMunpoOBaHNIo.

Karouesvie crosa: unmepnpemamop, “4acmu4Ho pexypcusnsie Gyrkyuu,
yuebnoili Kypc

Beeuem 6azosbie nousTust u onpejesenus.[1][2]

Knaccom 9acTuaHO peKypCHUBHBIX (DYHKITHIT Ha3bIBAETCS Kiace QyHK-
uit, KOTOpbIe MOTYT OBITH MOJYYEHbI yTEM TPUMEHEHUsT TPEX OTeparuii
(cyneprio3uiyu, IPUMUTUBHON PEKYPCUM M MUHUMM3ALMU) K TPéM 6Gazo-
BbiM GyHkimaM (DYHKIMU TOXKIECTBEHHOIO HyJlst, (DYHKIMU CJIEJI0BAHUS
1 GYHKIUU BHIOODA).

BazoBbiMu peKypCUBHBIMU (DYHKIUSIMA HA3BIBAIOTCS (PYHKITHH:

o Toxzaecrsennslit Hob: 0(z) =0

o Oyuknua crenosanus: s(x) =z + 1

o Oyukunm BuOOpa: 17 (T1,...,Tp) = Ty, (n,m € Z,0 <m < n)
Omnepanun Haa GYHKIASIMA HA3BIBAIOTCS:

o Cynepnosunus (g = S" T (f, f1,..., fn)):

g(x17~-~,$m) = f(fl(l’l,...,l'm)7...,fn($1,...,l'm))
e IIpumurueHas pexkypeus (f = R(g, h)):
f('rlv"'vxnao) :g(-rlv'“vl'n)

f(x17"'7l‘nay+1) :h(xla"'7xn7y7f(x17"'axnay))
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e Munnmusarnus (g = u(f)):
g(x1,...,xn) =min{y : f(z1,...,2n,y) =0}

OCHOBHBIM [TOCTOMHCTBOM KJIACCA YACTHYHO PEKYPCHUBHBIX (DYHKIUI
ABJIsieTCs TOT (DAKT, 9TO OH COBIAJAET C KJIACCOM BBIYUCIUMbBIX 110 Thio-
punry ¢yuknui. JIpyruMu cIoBaMu, MHOKECTBO BCEX YACTHIHO PEKYP-
CuUBHBIX (DYHKIWII COBMAJAET CO MHOXKECTBOM BCEeX (DYHKIHil, KOTOPBIE
MOryT ObITh peasu3oBaHbl MamuHol Thiopunra. [3]

Takum 00pa3oM, W3ydueHHE HYACTUIHO PEKYPCUBHBIX (DYHKIUNA MO-
JKeT ObITH MCIOJIB30BAHO JIJIsT JIEMOHCTPAIUU CTYIEHTaM TEePBBIX KYpPCOB
BBICIINX y9YeOHBIX 3aBEJIEHUI OCHOBHBIX HPUHIUIOB (OYyHKIMOHATIBHOTO
IporpaMMupOBanus 6€3 HEOOXOAUMOCTH M3y4daTh /I 9TOTO KaKOH-1u00
bYyHKIMOHANBHBIH s3bIK. OIHAKO JIs 9TOTO HEOOXOAMMO HAJUYNE TIPO-
IPAMMHOTO 00eCIevueHusi, KOTOPOE MOTJIO ObI BBIYUC/IATH (DYHKIIWN, 3AITH-
CAHHBIE C MOMOIIBI0 GA30BBIX (DYHKINN W Omeparuii Hal HUMHA.

Henbio manHOI PabOTHI CTABUIOCH MIPEIOCTABIEHNE TAKOTO MIPOTPAMM-
Horo obecredenusi. QUEBUIHO, ITO OHO JIOJIZKHO BKJIIOYATH B ce0s s3bIK,
KOTOPBIi ObLT ObI OCHOBAH HA YACTUIHO PEKYPCHUBHBIX (DYHKITUIX U TOJIb-
KO Ha HUX, ero WHTeprperarop, rpapuyeckuii unrepdeiic u cpegscrso or-
JIAJKH.

B xome mannoit paboTHI OB pa3pabOTaH UMEHHO TAKOHN S3BIK W CPeJl-
cTBa pabOTHI ¢ HUM. ZI3BIK BKIIIOYAET B ceOst

1. Bazosbie pyuKIIH
a) DyHKIMs TOXKIECTBEHHOrO HyJIsd, 0003HAUYaeMas .
b) ®yukuus ciepoBanus, obo3HAYAEMAL S.

c) Dyunkums Bpibopa, oboznauaemast I~<n>_<m>. Hanpumep,
I°5_3.

2. OyHKIUM KOHCTAHT, KOTOPHIE OBLIN BBEIEHBI /I yI00CTBA pabOTHI,
0bo3HaUaI0TCs <const>"<n>, rie const — 9TO 3HAUEHNE KOHCTAHTHI,
a n— KOJIMYIEeCTBO apryMeHToB mAanHo# ¢gyukmuu. Hampumep, 1273
oboznauaer Gyukuuio f(x1,xe,x3) = 12.

3. Oneparyu
a) Ounepauus cynepuosuuuu, obosuadaemas F{G, H, K}.
b) Omepanusi MpUMHUTHBHON peKypcun, obo3Hauaemas F <- G.

c) Onepanys MUHIM#A3AIINKA, obo3HAUaemMast 7F.
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[MoxyuuBruiicst S36IK HOCUT JEKJIAPATUBHBIN XapaKTEP, U 3Ty 0CODEH-
HOCTB OBLIO PEIIEHO MOIYEPKHYThH, MOJHOCTHIO OT/IEJINB BBI30B (DYHKIIWIA
oT ux omnpenenerusd. st 3TOro BbI30B (QPYHKIHI ObLI MEPEHECEH B OT-
JeabHOe OKHO rpadpuaeckoro naTepdeiica. Takum obpazom, rpaduaecknii
unrepdeiic npuodbperaer jesienune Ha 3 obsiactu:onpeesenus OyHKIHIM,
BBI30BA (DYHKINI ¥ BBIBOJA PE3YJIHTATOB, OIMMUOOK W OTJIANOYHON HHGOP-
MaIliHa.

I'pacduaeckmit marepdeiic mpeacrasien Ha puc. 1 Ha cTp.119.

%] GRF emulator - [m] et
File Edit Run Debug

Run

sum
Mul

Il 1 <-5 { I™3_3 1}; sum (12, €);
o <— Sum { I*3_ 1, I"3 3 };| Mul(2, 2);
Mul (15, 7);

File: //wsl$/Ubuntusheme/dmitry/inp

Puc. 1: I'padugeckuit uarepdeiic

JlntepaTtypa
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AHTOoHUuHa Heneiiroga, Anekcangp enbmaHn, Jannna KHA3UXUH,

darap Makapoe, Axna TepentbeBa, Muxann Teptoxa
Mockea, UMC PAH, MTTV um. H.3. Baymana

Mpoekt: Chipollino https://github.com/OnionGrief/Chipollino

Chipollino: kak nabopaTtopHas paborta npespartuniacb
B UHCTPYMEHT A8 UccaeaoBaHunii

Karouesvie caosa: cmydenueckutd npoexm, GopmasbHble A3bLKU, G6MOMA-
MbL, MEMAMOPPHHOE ECTNUPOBAHUE
CoBpemennas Teopusi GOPMATBHBIX SI3BIKOB — (DYHIAMEHT IS OCBOE-
HUsI TEOPUU KOMITUJISTOPOB, TEOPUHU THUIIOB, AJITOPUTMOB TPE0OPA3OBAHMS
u aHaimu3a nporpamm. OJHAKO B 9aCTH HADJISIHBIX CPEJICTB €€ OCBOCHWS
€CTh HEKOTOPBIE 3aTpy/IHeHNs. AKTyaIbHbIE TEOPETHIECKHE PAOOTHI 3a9a-
CTYTO JIMIIEHBL IPOrPAMMHBIX PeaH3alyii, Uik TH PEATU3aIun Y 100HbI
B MPUMEHEHUHU TOJIHKO 71 pa3paboTunKa (TeOpeTHKa, HAMMCABIIETO CTa~
Th10). Kjtaccuveckas Teopusi aBTOMATOB Ha, YPOBHE 3JIEMEHTAPHOIO Kypca
MpPEICTaBICHA B (DOPME OTKPHITHIX TPOTPAMM JOCTATOYHO IITUPOKO, HO Pe-
anu3anun ¢ yaoOHBIM rpadudeckuM HHTEPGEHCOM HMHOTIA IJI0X0 IPOTe-
CTHPOBAHBI M UMEIOT HEOObINoH (pyHKImoHAN. [loaTOMy BO3HUKIA Haes
cobpaTh BOEIMHO MHOYKECTBO METOIOB TEOPUH aBTOMATOB TaK, YTOOKI Y10~
BJIETBOPUTH MOTPEOHOCTH B HATJISTHOCTH, HE TE€PSS B MHUPOTE OXBATA MIPE-
obpa3oBanmii ¥ WX KOPPEKTHOCTH. VI3HAYAIBHO KOHBEPTED, BKJIIOYAIOIINIH
9TH METObI, MPEACTABIAT cOO0il TPYHIIOBYIO JTabOPATOPHYIO pabOTy; B
JIabHERIIeM B MPOEKT H0DABUIIMCH PE3YJIbTaThl TAKZXKE HECKOIbKUX Kyp-
COBBIX PabdoT.
OcHoBHBIE TPEOOBAHUS, MIPEIbIABIsIEMbIE K pa3pabOTKe:
® HATJISITHOCTh — PE3YJIbTATHI MPEeOOPA3OBAHNM TOKHBI OBITH TIPEI-
CTaBJIEHBI B MOHATHOMW mojb3oBarento dpopme. s pemenus: 310
33/1a4M B KadecTBe 0A30BOI0 IPE/ICTABJIEHHS CYNIHOCTE(l ObLI BbI-
Oopan s3pik BTEX u 6ubmmoreka TIKZ Jjisi OTPUCOBKH aBTOMA-
TOB. DTH cpencTBa Haubosiee Buipasuresbhbl, u u3 KWIEX-dopmara
HETPYIHO M3BJEYh OOjee MPOCThie MOCPEICTBOM YITPOIIAIONINX TO-
MOMOPU3MOB.

® pacmmpsieMocTh — uHTEPdEHC TOKEH OBbITH JTOCTATOTHO YyI00€H
JIJIST TIOTIOJTHEHUST HOBBIMU (DYHKIUSIMA W THUIIAMHU ABTOMATOB WJIW
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JIPYTUX TPeACcTaBjieHni (POPMATbHBIX S3BIKOB. [Ij1s1 perenus 3Toi
3a/1a9m KOHBEPTEP ObLJI CIIPOEKTUPOBAH TAKUM 00PA30M, YTOOBI MO-
[yl CHHTAKCHYECKOrO pa30dopa, MPOBEPKU THUIIOB U JIOTUPOBAHUS
JIOILYCKAJIA OOHOBJIEHWST MOCPEJICTBOM ABTOMATHYIECKOTO TOPOXKIE-
HUs HEOOX0 MO0 Kozia (MCKI0Yas «pabCKuil TPy1» 110 HAMCAHUIO

mabIOHHOTO KOJIA).

® CBSABHOCTH — JOJI’KHA, OBITH BO3MOXKHOCTE J€MOHCTPAIMH COOTHOIIIE-
HOAM MeXIy mpeoOpa30BaHMSMU, a TAaKXKe WX KOMIO3umusamu. s
pelleHns 3TOi 331a9u ObLIO BBEIEHO MOHATHE TEIOYKH IPeodpas3o-
BaHWil, a Takzke BBeaeHbl Meros Verify (B IOJIb30BATEJIbCKOM HMH-
repdeiice) n MmeramopdHOe TecTupoBanwe [7] (1715 pazpaboOTINKOB).

JkocucTtema npoekTa

unit
tests

TYPE-

PARSE CHECK

EXECUTE

morphic
tests

meta-

Refal-5
linter

LOG

FORMAT

AUTO-

UPDATE
TYPES FUNCTIONS LOG
LIST LIST CLASSES

Puc. 1: 9kocucrema kouseprepa Chipollino

B cBs3u ¢ Tem, 94TO IMPOEKT MOIOJIHSIICSH HE TOJIBKO METOIAME, HO U
HOBBIMM KJj1accamu aBromMarosn (B yacrnocru, PDA — crekosbie aBromarsr;
MFA — aBTOMAaThI C TAMATHIO ), OBLIO PEIIEHO PACIIUPHUTH €10 IKOCUCTEMY
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CPeJICTBAMHU aBTOMATUYIECKOTO OOHOBJIEHUS, MO3BOJISIIOIIUMU OBICTPO 10~
6aByiATh B mHTEpdEIC HOBbII (DYHKINOHAI. B MOIy/Ih aBTOTECTUPOBAHS
MTOMUMO IOHUT-TECTOB OBLIN 100aBJIEHBI MeTaMOP(MHBIE TECTHI, TPOBEPSIO-
1€ MHBAPUAHTHOCTD CBOMCTB 00BEKTOB OTHOCHATEJILHO IEI0YeK IIpeodpa-
3oBanuil. B cuity TOro, 4To HEKOTOPBIE KJIACCHI ABTOMATOB (B 4aCTHOCTH,
MFA) uMeror Hepaspenmmoe OTHONIEHIE SKBUBAJICHTHOCTH, ObLT pa3pabo-
TaH Takke (HPa33-MOILYIb, OCYIIECTBIISIONINI TPUOIN3UTETBHYIO TPOBEPKY
PaBEHCTBA A3bIKOB COOTBETCTBYIONINX PACIO3HABATEIEH.

Cam kouseprep Hanucad Ha sa3bikax C++ (6osbast yacrb HpoHTeH-
Ia u Bech 09kena) u REFAL-5 (dbopMarupyionme CKPUNTHI JIJis TOPOK-
nenust ATEX-ucxoquukos). B cBA3U ¢ 9TUM, OTAEIBHO CTOUT YIOMSHYTh
SKCIIEpUMEHTAIbHBIA IpoeKkT JIunrepa ajas REFAL-5, KOTOPBIA CJIyzKAT
LeId yJIy4IIUTh JUCHUILIIMHY KO/A, paHee He KOHTPOJUPOBABIILYIOCS HU-
KEeM, KPOME CaMOIo Pa3padoTdmKa, Je/alolero KOMMUTBI, U HAXOMUTCS
Ha craguu BerpanBanus B Cl mpoekTa.

I'IpmmeHeHme B nccnenoBaHuAx

l'unoTesa:
(Equal(Ambiguity. Antimirov )(Ambiguity. Merge Bisim.Antimirov ))

IIpo1eHT yCIEeIHbIX IPOBEPOK:

78%

KorTprnpumepsr: aa x ax
(cx) * cx a* a(cc)ce
C*ac* ck

aa x ba * (b) x bx bb
ab(cca(ax (bb)*)x)*

Puc. 2: Ilpumep paborsr merona Verify: cpaBuerne 3hheKTHBHOCTH Pa3-
HBIX KOHCTPYKIW aBTOMATOB B CPEIHEM IIPU MapPCHHTE CJIOBA

XOoTsd M3HAYAIHHO KOHBEPTED PA3pabATHIBAJICA KAK YHUCTO YUIEOHBIH
MPOEKT, OKA3aJI0Ch, YTO ITOT WHCTPYMEHT yI00EH U JIJisi TEOPETUIECKUX
uccaenoBanuii. B wacruoctu, nocpencrsom merona Verify ymobHO mepe-
IPOBEPATDH yTBEPXKJAEHUA Ha IPeJIMeT HeABHBIX JOIYIIEeHH, YTO oKa3aJl
aHasu3 crarby [1], BoISBUBLIMI HECKOJIBKO HETOYHOCTEH B IIPUBEIEHHBIX
dbopmynuposkax. Kpome Toro, meromapl anain3a moayrpynnoBbIX CTPYK-
TYp TOKA3aJI XOPOIIYI CKOPOCTh W TOYHOCTH TpHu BbisgBjenwit REDoS-
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CUTyaIuii B aKaJEMUIECKAX PETYISAPHBIX BHIPAXKEHUAX C MEPEeKPHITHSIMA
B TIOJIBBIPAYKEHUAX [4], Jist KOTOPBIX METOZbI aHAJIN3a, WCIOJIb3YIOIIIe
caMoIepeceveHns aBTOMATOB [6], paboTaroT CJIMIIKOM Me/JIEHHO, a ¢bas-
3epbl [2, 3] — nenagéxuo. [lociennuM npuMeHeHueM KOHBEPTEPa Ha J1aH-
HBIA MOMEHT CTaJIO UCCIEIOBAHNE OUCUMYJIAINNA B KOHEYHBIX aBTOMATAX C
MaMSATHIO TIOCPEICTBOM ANMMTPOKCUMAIAH KIACCAIECKUMN KOHETHBIMU aB-
romaramu [5]. ITocraBienHas memb — ceJaTh OCA3aeMbIMI a0CTPAKTHBIE
KOHIIENIIAHN, UCIOJIb3YEMbBIE B COBPEMEHHON Te€OpHun (hOPMATILHBIX A3BIKOB,
— OKazaJach MOJIE3HA HE TOJBKO JJIA CIA4H 3a96TOB, HO U I HCIBITAHAS
HOBBIX I'HIIOTES.
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Anekcangp Peuunukunii, Anekceii bparun
Craspononb, Mocksa, Akagemuss TOP, MI'TVY um. Baymana

Mpoekt: ReactOS reactos.org

ReactOS — BuHaoy3 no4Tu 340pOBOro 4esoBeka
6e3 MO wun cnexkn

AHHOTauMsA

ReactOS — 370 ceobogHas onepauuoHHasi CMCTEMA C OTKPbLITBIM UC-
XOAHBIM KOLOM, OCHOBaHHas Ha apxuTektype Windows, koTopas xopowo
MOAXOANT B KA4ECTBE METOAMHYECKOr0o MaTepnana Ha Kypce ob apxuTekType
OnepaLWIOHHbIX CnNCcTem

Karouesnie caosa: reactos, wine, gpl, free opensource windows

ReactOS — 310 cBOOOIHAS OMEPAIIMOHHAST CHCTEMa, C OTKPBITHIM WC-
XOIHBIM KOJOM, OCHOBaHHas HA apxutekType Windows, obecmeunBarornas
MO/IIEPXKKY CYIIECTBYIONIUX MTPUJIOKEHUI, TPANRBEPOB U OMBITA, MOJIH30Ba~
Tens HauboJiee PACIPOCTPAHEHHON MOTPEOUTETHCKON OMepaIimoOHHON CH-
CTEMBI.

ReactOS, 61arogapst CBepXHU3KUM CUCTEMHBIM TPEOOBAHUSAM W MAKCH-
MaJIbHO MPOCTOMY IOJIb30BATEIHCKOMY OIBITY, SABJISETCA UICATHHBIM 10~
cobueM U TEeCOYHUIeH I HOBUYKOB, U3YUaIOIINX YCTPOINCTBO KOMIIBIO-
Tepa, W TOrO, KaKyi0 POJib B HEM WIDAaeT OmepalnuoHHAsd cucrema. Bce-
ro 3a 20-30 MuHyT O0Yy4aIONIMIICA MOXKET CAMOCTOATE/HHO IIPOUTH IIyTh
OT COOpPKHM W3 MCXOJHWKOB BCErO Mapoil MPOCTHIX KOMAHI IO YCTAHOBKU
MTOJTHOIIEHHO PAbOTOCIIOCOOHON CHUCTEMBI, KOTOPAas 3aIMyCKAET MHOYKECTBO
Windows-coBMECTUMBIX MPUITOKEHUIA.

Kypc «Onepanuonnbie cucrembry vHa Kadenpe Y- 9 «Teopernueckas
nudOpMaTHKa U KOMIbIOTepHbE TexHomoruns MI'TY um. Baymana, na-
gareiii B 2013 roay, mpeacTaBiser coOOi KOMIIJIEKCHOE 00y JaroInee Mepo-
MpUATHE, OPUEHTUPOBAHHOE HA CTYAEHTOB 2-T0 KypPCA HAPABJICHUS TOI-
roroBku «IIpukiagnas Mmaremaruka u HHMOPMATHKAY, & TAKIKE [TOJIEIHOE
Juist cTyieHToB Hanpasienus «luadopmaruka v BoIYucIuTeIbHAS TEXHU-
Ka» " aCliupaHTOB Hay‘-lHOI;’I ClneguaJIbHOCTHU «BbI‘II/ICJ’II/ITeJIbeIe CUuCTreMbl
U UX 3JIEMEHTBI».
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Kypc cocrour m3 aByx momyneit m J1abOpaTOPHBIX 3aHSITHIA, BKJIIO-
YAOIIUX TEOPETUYECKuil 00K, aOCTPArHPOBAHHBIN OT KOHKPETHBIX OIe-
PAIMOHHBIX CUCTEM, W MPAKTUYECKHI OJIOK, COCPEIOTAYUBAIONINICT HA,
0CODEHHOCTSIX PEAJTU3AINN APXUTEKTY]D OMEPAIIMOHHBIX CUCTEM CEMEHCTBa
Windows NT u UNIX.

Paspaborannsrii kypc ucnonab3yer ReactOS B kauecTBe METOIMIECKOTO
MaTepuaa JJjis 3HAKOMCTBA, CTyIeHTOB ¢ apxutekTypoit Windows NT,
obecrieunBasi UM MPAKTUIECKUI OTBIT PAOOTHI C OMEPAITUOHHON CHCTEMOIA,
comectumoit ¢ Windows u nmMeroteii HU3Kue CUCTEMHbIE TPeOOBAHMS.

JlaboparopHbie paborsl 110 Kypcy «OnepanuoHHbie CHCTEMbI» HAIPAB-
JIEHBI HA O3HAKOMJIEHHE CTYIEHTOB ¢ cucreMaMmu cOOPKU MpeJcTaBuTesiei
JIBYX COBPEMEHHBIX OTIEPAIMOHHBIX CUCTEM, MOAUMUKAINEH Saep onepa-
[IHOHHBIX CUCTEM W MPOTPAMMHUDOBAHNEM B PEXKUME SIPA.

Ot nmabopaTopHbie PabOTHI TPEIOCTABIAIOT CTYIEHTAM IMPAKTHIe-
CKUiT OMbIT PABOTHI ¢ COBPEMEHHBIME OMEPAITMOHHBIMY CHCTEMAMU U T103-
BOJISIOT MM IIPEJIMETHO U3YYUTh IIPOIECCHI COOPKH, MOAU(MUKAIAU SIep U
MPOTPAMMUDOBAHNS B PEXKWME S/IPa, YTO CIOCOOCTBYET uX OoJiee TiIydo-
KOMY TIOHWMAHUIO TTPUHITUIIOB PAOOTHI OMEPAIHNOHHBIX CHCTEM.

JlutepaTtypa

[1] Bpazun A.B., Heanos H.II. Onepanmonnbie cucremsl. JlabopaTopubie pato-
1ol @ yaeb. uzganue. Mocksa : Izn. MI'TY um. H.D.Baymana, 2024.
36 c.

MNasen X pgaHoeuy, Okcana [leTpyxuHa

Bonrorpaa, Bonrorpaackuii rocysapcreeHHblii MEAULMHCKINIA YHUBEPCHTET,
Bonrorpaacknii rocynapcreentbiii yHusepcuter, Bonrorpagckuii
rocyaapCTBEHHbI COLMANbHO-NefAarorn4yecknii yHmsepcnTeT

Mpumenenne CMNO gnsa nocTpoeHus BUpTyasibHOWM
obpa3zoBatenbHoii U T-cpeabl Ha Ga3e NnepcoHanbHbIX
KOMNbIOTEPOB

AnHoTauus .
PacckasbiBaeTcst 0 co3gaHum v skCnyaTaumm obnavHoi obpasosatesnb-

HOU MHdPacTpykTypbl Ha base ceobogroro MO, B KoTOpOl posib runepsu-
30pOB UrpatoT NEPCOHaNbHLIE KOMMbLIOTEPLI, NCMOMb3YIOWMECS B Y4eOHOM
npouecce.
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Karwuesvie crosa: KVM, supmyaausayus, laaS, eunepsusop

OauuM w3 myTeil pemienusi TpoOJIEM HKCILTyaTauy 00pa30BaTEIbHON
NT-uadpacTpyKTyphbl ABISIETCS KCIOJH30BAHIE BUPTYAJbHBIX MAIINH B
obyuenun. Pasmernars ux moxkuo y laaS-npoBaiiziepoB, B cobCTBEHHBIX
IO/Jax, HA KOMIBIOTEPAX CAMUX OOYIAIOIIAXCS.

B macrosiiieit pabore MbI onuchiBaeM BUPTyasbHyio UT-
nHPACTPYKTYPY HA OCHOBE MEPCOHATHHBIX KOMIBIOTEPOB, KOTOPBIE HC-
nonb3ytoTces ayia ndydennsa UT-mucrunana Ha (paxyabrere MaTeMaTHKH,
nadopmaTuku u Gusuku Boarorpaackoro conmanibHO-IIEIATOTHTIECKOTO
yHuBepcurera. Mbl UCIIOIb30BAIN JIBE ayAUTOPHUH 110 12 KOMIIBIOTEPOB C
npoueccopoM Intel(R) Pentium(R) CPU G840 @ 2.80GHz, 4GiB RAM,
xéctkuMm quckoMm 250GB u naTerprpoBaHHBIM rpadUIECKUM KOHTPOJLIE-
pom. Cpok ux skciryaranuu npesbimaer 10 ner. Ha aux 6puta yeranosie-
Ha OC Debian 11 ¢ runepsusopom kvm u uacrpymentapuem libvirt. Cu-
crema 3aaumaer 36GB. Ocrasiieecs: IpOCTPAHCTBO OTBEIEHO 171t 00PA30B
BUPTYaJIbHLIX MarmH. CHCTEMBI ONTUMU3UPOBAHBI [JIs 9KoHOMUE RAM
U 3arpyzKaloTCs B TEKCTOBOW KOHCOJHW, 0e3 MeHemkepa auciiees. [ljs
paborsl ¢ BM ucnosib3yercst nmpusoxKenue virt-viewer B kiosk mode.

Ha nwmerormuxcs anmnaparHbix pecypcax TuiepBu30p He BhIMTOIHSeT 60-
siee ogaoit BM onHOBpeMeHHO. DKCIEPUMEHTATHLHO YCTAHOBIEHO, YTO Ma~
IITUHE MOXKeT OTROAUThCS He Gosmee 3GB RAM. [Iis u3yduenus: OTIeIbHBIX
JUCIUTINH CO3JaHbI U PACTUPAKUPOBAHBI mabaonst BM mox ynpasie-
uueMm pasiumaabix OC cemeiicrBa Windows u Linux. Ouu 3aammaior ot 10
1o 35 GB u pacnonararorcs Ha Tomax LVM. B nensx skonomuu mecra,
Bcem BM Linux #Ha ogHOM rumepBr3ope Ha3HAYAETCA 00Iee IPOCTPAHCTBO
nojiKadku. AHasioruasao upoucxoaur ¢ BM Windows.

Bce BM paboraroT B pexkuMe MapaBUPTYaIU3ANUNA C YyCTPONCTBAMHA
virtio.

B koudurypamuax BM ¢ Windows ykaswsiBaercss mporeccop kvm64,
9T00bl M30€KaTh MOBTOPHOW AKTHBAIWKA IIPU I[IEPEHOCE HA TUIEPBU3OD
C ApyruM mporeccopoM. Bce JMIeH3nOHHbIE COIJIAIIEHUsI IIPU ITOM CO-
omronatorcs. Joctym BM k ceTtu ompemensiercsi TUIEPBU30POM, HA HEM
COBIAETCST HECKOJBKO BUPTYAJbHBIX ceTeil B pasnuunbix VLANax, koro-
pble€ MOTYT NIPUMEHATHCS MPU W3YYEHUH CETEBBIX TEXHOJIOTHUIA; 3a1aI0TCs
npasuiia GUIHTPANNY TAKETOB.

Bupryanbabie OC HacTpOeHbI HA HCIOJb30BAHUE MUHUMYMAa PeECyp-
coB. ¥ Windows oTk/moueHbr OpaHIMayIp, aBTOMATHIECCKNE OOHOBJICHUST,
OOJIBITUHCTBO CIIEHAPWEB 3AIyCKA 10 COOBITUSM, & TAK>Ke aHTHBUPYCHOE
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I1O, ectut wHOE HE MPELYCMOTPEHO YIeOHOM 3a/1a9eii. ITO OMPABIAHO, TAK
KaK:

® TUMEPBU30PHI KOHTPOJUPYIOT CETEBOH JIOCTYM U TOAKJIIOYEHHe
BHEIITHUX HOCUTEJIENH;

e BM saBistercst BpeMeHHBIM 00bEKTOM HH(PPACTPYKTYPbI, HE XPAHUT
BAYKHBIX JIAHHBIX, VAAJISETCS 10 JOCTUXKEHUH TieJiel 00y YeHuss U MO-
KeT OBITh BOCCTAHOBJIEHA 13 M1abIoHa He Oosee dem 33 20 MuH.

Ha omnom (pm3ndeckoM KOMIBIOTEPE CO3JABAJIOCH 10 jaepatn BM. YrTu-
JUTHI U3 makera udpcast mo3BOISIOT OJHOBPEMEHHO THpaXKupoBarh BM
Ha JII000€ KOJIMYECTBO TMIEPBU30POB IMHMPOKOBEMIATETFHBIMU TAKETAMH.
Ha ckopocru B 1I'6ur/c 5170 MOXKHO CZ€7aTh B T€UEHUE [IEPEMEHBI MEXK LY
3anarusmu. [locne konupoBanusi MammHa MOXKeT TPEOOBATH WHIMBU/LY-
aJIBHOIM HACTPONKHN, HATPUMED, TpUHATHsS B foMeH Windows.

Ima ynpasienus 3anmyckom BM Ha rumepsBuzope co3maHa CHCTEMa U3
HECKOJIbKMX KOMaHJ, Ha OCHOBe virsh u virt-viewer /ijid 3allyCKa, Bbl-
kmovuennst BM n moctyna K e€ Komncou. 1 BLITOTHEHNST MAaCCOBBIX OTTe-
panwmit co3mana BM mox ympasiennem Debian 11 u HamucaHbl CKPUITHI,
BBIMOJIHAIOIINE 33/[a91 HA BHIODAHHOM MHOXKECTBE runepBm3opos. Kaxk-
nas BM mocrynaa kak jokanbho, Tak u u3 Ceru npu nomoru NoVNC,
paboraroieil Ha runepBU3ope, JAXKe ecjd HA Heil He HACTPOEHA CeTb, C
MOMEHTA 3aIyCKa 10 3apepiiennst paborel. BM nmeer yuukaabubiii URL
U SBJISIETCS OTAEIHHBIM O0BEKTOM TOCTYIIA.

Takum oOpa3om, mpenogaBaTesb u 000 U3 CTYAEHTOB BO BpEeMs 3a-
HITHS MOXKET (DU3NIECKU HAXOAWTHCS KAK B ayJUTOpWH, rae paboTaioT
BM, Tak u BHe €é. DTu coUeTaHUs O0ECITEUNBAIOT OYHYIO, CMEIIAHHYIO
(OYHO-IUCTAHIUOHHYIO) U JAUCTAHIMOHHYIO (DOPMY 3aHITHIA.

Kaxasie 10 cekyH I rUmepBU30PHI IEIAI0T CHUMKH SKPAHOB PabOTa-
fommx BM. Kaxkapre 30 MUHYT W3 HUX COCTABJIAIOTCS BUICOPOJIMKH, KO-
TOPbBIE JOCTYIHBI MPENOJIABATENSIM B CETH. JTO 0OECIIEINBAECT KPYTIIOCY-
TOYHBIN KOHTPOJIb CAMOCTOSITETbHOI PabOThI CTYIEHTOB, KOTOPBIA HETb3s
OTKJIIOYUTH u3HyTpu BM.

Vnanéunsrit gocryn menpumenum K BM, ucnons3yrommm 3D-
YCKODEHHE.

[TocTpoernnas uHGPACTPYKTypa HCHOJB3YETCS B TEUYEHHE TPEX Ce-
MecTpOB s npenogaBanus Heckoabkux UT-aucnumnun. Joctyn K wH-
dpacTpykrype npemocranisica kosneram u3 Jomenkoro HarmonasHoro
TEXHUYECKOI'O YHUBEPCUTETA, JIJIs COBMECTHOI'O UCCJIEJIOBAHUS U UCIOJIb-
3oBanus B oOydennn. Ouu mposesn Ha Heil Oosee 20 YaCOB JIEKITMOHHBIX
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" J1aDOPATOPHO-TTPAKTUIECKUX OHJIANH-3aHATUI CO CBOMMU CTYIEHTAMU.
ABTOp BBIpaskaeT IOHEIKUM KOJIJIeraM IIyOOKYI0 TPU3HATEIBHOCTH 33,
IJI0JIOTBOPHOE COTPY/THUYECTBO.

Bnagumup lNaenoeckuii, inbs Moposos
Mockea, PT'Y Hedtn v raza (HNY) umenn N.M. Tybkuna

Mpoekt: AU_Team https://auteam-usr.github.io/

ABTOMaTu3auma kmbepnonuroHa B oopasoBaTesibHOM
npouecce BbICWNX y4eOHbIX 3aBeaeHni

AHHOTaUMsA
B pabote paccmaTpuBatoTCca COBpeMEHHbIE NOAXOAbI K NOArOTOBKE Che-
unanncTtoe B 06J'IaCTVI VIHCbOpMaLU/IOHHbIX TeXHOﬂOrVIﬁ, C QKUEHTOM Ha npak-

TNYECKYHO NOArOTOBKY N UCNOJNIb3OBaHne MaTepI/IaJ'IbHO-TeXHMHeCKOﬁ 6asbl

obpasosaTtenbHbix yupexaenuii. Ocoboe BHUMaHME yAaeneHO CO34aHMIO 1

NCMnoJZIb30BAHNIO KI/I6€pI'IOJ'II/IrOHOB, KOTOpPbIE NO3BOSIAT NPOBOANTL NONHO-

MacwTabHble MOAENNPOBAHNS 1 TEXHONOrMYecKne ceccumn. B ctaTbe onucel-

BaeTCs onbIT pa3paboTku cobcTeeHHOro kMbepnonuroHa B pamkax y4ebHo-

nccnegosaTensckoii nabopatopun B PI'Y Hedptu n raza (HNY) umenn N.M.

ry6K|/|Ha, a TaKXe npenmMyLiecTtea UCNosib30BaHnNA OI'IepaLI,VIOHHOﬁ CUCTEMBI

«Anbt Buptyanusaynsi» n texHonoruii asTomatusauun ans obecneverus

KavecTBeHHOro obyuqenus. pnBoasaTca npumMepsl aBTOMaTU3auuUM NPoLEec-

ca NpoBepKU 1 OBPaTHON CBA3M, @ TAKXKE PE3ybTaThl MUIOTHOW anpobauunu

pewenns Ha Bcepoccuiickoii cTyneH4eckoin onumnuage.

[ToaroToBKa COBpPEMEHHBIX CIENHUAIUCTOB B 00JACTH MHQOPMAIIHOH-
HBIX TEXHOJIOTHil Tpedyer 60bmIOoro 0b6béMa mpakTUKH. Teoperumdeckne
3HAHWS BaYKHBI, HO 0€3 MPAKTUYIECKOTO TTPUMEHEHST OHU HE JAIOT MTOJTHOTO
MOHMMAHUS U HABBIKOB, HEOOXOIMMBIX JJIs pAOOTHI B PEATIBHBIX YCIOBUSX.
IIpakTudeckasi MOATOTOBKA MO3BOJISET CTYAEHTAM HE TOJIHKO 3aKPEMUTh
MOy 9eHHbIE 3HAHWS, HO U HAYYUTHCS PEIIATh PeasbHbIE 33Ja4u, C KOTO-
PbIMU OHU CTOJIKHYTCs B IIPOGECCUOHATBHOM /1€ TeIbHOCTH.

Henbp paboOTBI — TPOAEMOHCTPUPOBATH METOABI W TEXHOJOTHH, WUC-
MTOJTH3YEMBIE IS [TOITOTOBKY CIIEIUAJINCTOB B 001aCTH HHGMOPMAITMOHHBIX
TexHosioruit. PaccMoTpuM BaxKHOCTH MaTepruaTbHO-TEXHUIECKOH 6a3bI 00-
Pa30BaTEIbHBIX yUYPENKICHUI, HEOOXOAMMOCTh CO3/IaHUS U HKCIOJIH30Ba-
HUSI COBPEMEHHBIX KMOEPIIOJMTOHOB, & TAKXKE OCOOEHHOCTH Pa3pabOTKu
U BHEIPEHWS COOCTBEHHOTO PEIeHnst Ha 0a3e yIeOHO-NCCIIeI0BATETbCKOM
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nagoparopuu B PT'Y nedru u raza (HIY) umernu V.M. Ty6xruna. Ocoboe
BHUMaHMe OyJIeT yIeseHO aBTOMATH3AIMK MPOIECCOB MPOBEPKM U 0OpaT-
HO# CBsI3M, & TaKXKe MPAKTUIECKOMY MPUMEHEHUIO pPa3pabOTAHHBIX pe-
menunit. OcHOBOI mpakTuydeckoit moaroroeku B obnactu UT sBisiercs
MaTepuaJTbHO-TEXHUIECKasdA 6a3a oOpa3oBaTeNbHbIX Opranm3arnii. Bax-
HEUTITIM 3JIEMEHTOM 3TOH HA3BI ABJISIOTCS KUOEPITOJIUTOHBI, KOTOPBIE 03~
BOJISIOT HE TOJIBKO JIEMOHCTPUPOBATH PA3IUYHBIE TEXHOJIOTUHU, HO U TIPO-
BOJIUTH MOJTHOMACIITAOHbIE MOJEJINPOBAHUS, TEXHOJIOIHUYECKIE CECCHH IO
Pa3BEPTHIBAHNIO, HACTPOWKE, KOH(PUTYPUPOBAHUIO W OOECIEUIEHHI0 Oe3-
OIACHOCTH Pa3IUYIHBIX HHPPACTPYKTYp. Kubepnourons: mpeacTaBisdioT
coboil cucTeMbl BUPTyau3anuu ¢ HAOOPOM CKPHUITOB Jjisi 0Aa30BOit aB-
TOMATU3AINN, 9TO JEJAET WX HE3AMEHUMBIM WHCTPYMEHTOM B 0DOpa30Ba-
TesIbHOM Tporiecce [1].

Ha ceromusiinuii 1eHb CyIIECTBYET MHOXKECTBO KOMMEPUECKUX Perlie-
HUH, TPEJIAraloNuX JOCTYI K KUOEPIIOJOrOHAM, OJHAKO OOJBITHHCTBO
U3 HUX SBJIAIOTCS JOPOrocTosimmmu. [IpuMepoM Takux perieHuii MOKeT
CJIy’KUTh OTIBIT CO3IAHNUS MAKeTa KPUTHIECKON NH(DPACTPYKTYPHI OPTaHu-
3a1uu, MpeJcTaBieHHblil B nccaenopannn Lopsiaesa C.H. u ero kosuter [2].
B sTOM mccenoBaHuu paccMaTpPUBAIOTCS PA3JIMIHBIE ACTIEKTHI U IPEUMY-
[I[ECTBA UCMOJIb30BaHUs KHOEPIIOJIUIOHOB Jjisi 00y Y€eHUsT CHEeIUaIuCTOB B
obstactr TH(MPOPMAIMOHHBIX TEXHOJIOTHIA.

Bricokast cTOMMOCTH KOMMEPYIECKHX peNteHuil mobyania Hac K pa3pa-
00TKEe COOCTBEHHOrO KHOEPITOJIUTOHA JIsi KA9eCTBEHHON MOATOTOBKH CTY-
nenToB. llepio 3TOr0 mpoekTa OBLIO CO3JAaHWE JOCTYIMHON U (DyHKITHO-
HaJbHON I1AaT(OPMBI, KOTOPasi ObI YIOBIETBOPsIA MOTPEOHOCTH 0Opa30-
BATEJIBHBIX YUPEKIACHUN 1 00eCednBaia BHICOKOE KAYeCTBO MOATOTOBKY
CHENUAJACTOB.

[TpoekT ObLT peaM30BaH B paMKax yIeOHO-MCCIEI0OBATEIBCKOI JT1abo-
paropuu B PTY unedru u raza (HIY) umenu .M. I'yOkuna. OcuoBoii
MPOEKTa BLICTYIHIA ONepaIMoHHas cucrema «Anbr Bupryamuzanuss B
pexxume PVE, koropas: Oblia BoIOpaHa 3a ee BBICOKYIO MPOU3BOIUTEb-
HOCTH ¥ THOKOCTH B HACTPOiiKe. [ljisi aBroMaru3anuu pa3BépThIBAHUS UH-
dpacTpykTypbl ObLT BHIOpAH CKPUNTOBBIA s3bIK Bash ¢ mpumenenmnem
TEXHOJIOrull gemu-guest-agent u Ansible, 9TO TO3BOJIUJIO 3HAYUTEIHHO
YOPOCTHUTDH W YCKOPUTH MPOIECC CO3AAHUSI BUPTYAJTbHBIX CPE s 00y Ie-
Hud [3].

Anpr Bupryanusanus B pexkume PVE aBnsgerca mommoit miardgop-
MOﬁ, HO3BOJ’IHIOHI€I‘/’I CO3ZIaBaTh U yHnpapJdATh BUPTYAJIbHBIMU MalIMHAMU
C MUHUMAJIbHBIME 3aTparamu pecypcoB. OHa MpeIOCTABIISET MIHPOKW
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CIIEKTD BO3MOYKHOCTEH JJIsi HACTPOWKY U YIIPABJIEHUS] BUPTYAJHHBIMU CPE-
JIaMU, 9TO JIeJIAaeT €€ UICAJBHON IS UCIOJb30BAHNSA B 00Pa30BaTEIbHBIX
yupexaeHusx [4].

It aBTOMATH3AME PA3BEPTHIBAHUS HHPPACTPYKTYPhI ObLT BHIOpAH
CKPUIITOBBIH 361K Bash, 4T0 1103B0JIMII0 3HAYUTEIHHO YIIPOCTUATH IIPOIECC
CO3/TaHWsI BUPTYAJIbHBIX MAIUH U WX KOH(UTypalmu. Baeapenne TexXHO-
Jormit gemu-guest-agent u Ansible 15 yrpaBieHust KOH(MUTY PAITASIMH
7 00€CTIednsIO0 BBICOKYIO CTENEHh aBTOMATU3AINY, 9TO COKPATHUIO BPEMS
Ha MOArOTOBKY YIeOHBIX MATEPUATIOB U MOBBICHIO 3(PPEKTUBHOCTD yIe0-
HOT'O IIPOIIECCA.

ABromaruzanus pa3BéprbiBaHus WHPPACTPYKTYPHL PEIIAET TOJIHKO
gacTh 337a4. OCHOBHYIO HArpPy3Ky Ha CIENHAIHUCTOB 00pPA30BATETHHBIX
OpraHW3aInii HAKJIAIbIBAET CBOEBPEMEHHAS TPOBEPKA PAOOT W MOATOTOB-
Ka obpaTHOi cBsa3u 1o HuUM. Vcmomb3oBanne KHOEPIOIUTOHA MTO3BOISIET
aBTOMATU3UPOBATH JAHHBIN MIPOIECC 3a CIET MHTErPAIUU BHYTPH U3y dae-
MBIX CPEJICTB CIEUAJIbHBIX IPOrPAMMHBIX IIPOAYKTOB, KOTOPbIE [103BOJIs-
0T U3 TUNIEPBU30pA TIEPEXBATHIBATH YITPABJIEHIE TOCTEBOI OMepaIMOHHOM
CHACTEMOW.

Ha 6aze PVE Takum perennemM aB/IsI€TCS MAKET TPOTPAMM, TIO3BOJISIO-
A ABTOMATU3UPOBATH MIPOBEPKY pPaboT u obecedenne 0OpaTHOH CBI3MH.
Cxpunrsl MOTyT O0ECeYnBATH IPOBEPKY JABYX THIOB: KOH(UI'YDAIUOH-
HYI0 ¥ (DyHKIMOHATRHYI0. Takoi MoaxXo MTO3BOJISIET COKPATUTH BPEMST Ha,
MPOBEPKY U MOBBICUTH KAYECTBO OOPATHON CB3H, 9TO CITOCOOCTBYET OOoJIee
3¢ derkTuBHOMY 00yUIEHUIO CTYAEHTOB.

Koudwurypannonrass mpoBepka OCYIIECTBIISIETCS 3a CYET TAPCHUHTA
KoH(pUryparmoHubix ¢aitnos. Takoi 0aX01 TO3BOIAET MPOBEPUTH Katde-
CTBO HanuCaHusg KOHMUIYpAuOHHBIX (DAMIIOB, UX CTPYKTYPYy U COOTBET-
CTBUE Pa3INYHbIM CTaHIapTaM u TpeboBanusiM. OIHAKO OH HE TTO3BOJISET
MPOBEPUTH (DYHKIIMOHAIBHOCTD PEIIEHNS U JIOCTOBEPHOCTh HACTPOEK, BbI-
TOJTHEHHBIX Y9aCTHUKAMU TPEHUPOBKH.

OyHKIMOHAIBHAST TPOBEPKA MO3BOJISIET YOEAUTHCS, ITO TEXHOIOTHUS
peanu3oBana B TOi wim uHOH Mepe. OHAKO CYHIECTBYET PUCK, 9TO y9acT-
HUKW TPEHUPOBKU OYIyT HAXOIUTH HECTAHIAPTHBIE PEITIEHNST, KOTOPHIE He
MPUMEHUMbI HA TPEANPUATUHSIX W OPraHU3aIUAX TO PA3JUIHBIM TPUIHU-
HaM, TAKAM KaK MOJIUTUKA 0E30MaCHOCTH WU COBMECTUMOCTD C APYTUMHU
TEXHOJIOTUSIMHU.

Pazpaborka KOMILIEKCHON CHCTEMbI IIPOBEPKH IT0/IPA3YMEBAET UCIIOJIb-
30BaHue 00OUX METOIOB C YYETOM CJIOKHOCTH [EPBOHAYAIBHO IOCTAB/IEH-
HBIX 33/1a49. B mpemraraemoii cucreMe OCHOBHON aKIIEHT JeIA€TCS HE TOTh-
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Puc. 1: BuiBoz oTdera

KO Ha (PyHKIHMOHAJIbHBIE TECTHI WU MAPCHHT KOH(MUTYPAIMOHHBIX (aii-
JIOB, HO ¥ HA ABTOMATHU3AIMUIO BBIIOJHEHUS PYTHHHBIX 33734 SKCIEPTOB
U TIPenojaBaTeseil ¢ MOCIeAYIONIUM BBIBOJOM MOAPOOHOIO OTYETA TPEI-
CTaBJIeH Ha PUCYHKe 1.

[Munornas ampobarus pemenus npoinia B pamkax [ Beepoccuiickoii
CTyJEeHYeCKOR onuMnuanasl «Asromarusanus 1 uHdopMmarusanus TIOK».
Ha 6a3e xkubepmonurona 1abopaTopun ceTeil U CUCTEM Mepeaatdn nHdop-
Manuu ObLT paspaboran u mposeieH Moayab «Cerny. 3ajanue BKIIOYAIO
B cebs pabotry ¢ IPv4, IPv6, tuHaMuYecKy0 MapIipyTH3AIIIO, VIAJEHHbIH
JIOCTyT 1 0E30TMACHOCT.

Momaynb «Cerny mpemycMaTpwBaJI BBIMOJHEHUE PA3IUIHBIX 33349 110
HACTPOWKE U KOH(PUTYPUPOBAHUIO CETEBBIX TapamMeTpoB. CTyaeHTbI 10K~
HBI OBLITH MPOIEMOHCTPUPOBATH CBOM HABBIKK B 00JIACTH CeTeBOil Oe30mac-
HOCTH, yIIpaBJICHUdA JUHAMUYECKON MaplIpyTu3alueil u HaCTPOUKHU y/ia-
JIEBHHOTO JIOCTYTIA.

[Mpumepsr peanumsarnuu momyias «Ceru» MOKA3aaU, UTO CTYIEHTHI
VCIIEIITHO CIPABUJINCH C TOCTABJIEHHBIMY 33a9aMU, MTPOIEMOHCTPUPOBAB
BBICOKWE 3HAHWS W HABLIKW. Pe3y/bTraThl MOKA3aJd, 9TO UCIOJb30BAHUE
KuOepIoIuTroHa 3HAYUTETbHO MOBBICHIIO KAYECTBO MOTOTOBKY CIIEINaI-
CTOB ¥ MO3BOJIMJIO COKPATUTH BpeMsl Ha O0ydeHwue.

B pesynbrare mposeeHHONE pabOThI OBLIO TOKA3aHO, ITO CO3IAHUAE W
WCTOJIb30BAHUE COOCTBEHHOIO KMOEPIIOJIMTOHA, JJIsT TOATNOTOBKW CITEL[aJIN-
cTOB B 001acTH WH(MOPMAIMOHHBIX TEXHOJIOTUN ABJIeTCs (D HEKTUBHBIM
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pemmennem. PazpaboramnHast crucTeMa MO3BOJIMIA ABTOMATH3WPOBATH MHO-
2KECTBO PYTUHHBIX 33144, YJIYUIIATH KAIECTBO MTPOBEPKHU PAadOT u obecre-
quTh 00JIee Ka9eCTBEHHYIO OOpPATHYIO CB#A3b JJIs CTYIEHTOB. BHeapemnue
MOMOOHBIX CHCTEM B 00Pa30BATENbHBII MPOIECC CIIOCOOCTBYET MOATOTOBKE
BBICOKOKBAJIM(DUIIMPOBAHHBIX CIIEIHATUCTOB, TOTOBBIX K PEIIEHUIO CJI0K-
HBIX 337139 B PEATHHBIX YCJIOBUSIX.
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Angpeii [anaktuonos, Jles barntok, Erop lMoropenko
Mockea, Kacdegpa NV10 «3awwuta undopmauuny MITY um. H.3. Baymana

Mpoext: Hashpass https://github.com/Bunnyton/hashpass

Moaxoabl K CO34aHUIO KOMMAEKCA NPOrpaMMHbIX
CpeAcTB aBTOMaTU3NPOBAHHOIO NpoBeAeHns n
NpoBepKn y4eOHbIX NabopaTopHbIX paboT

AHHOTauUMsA
B poknape bymeT npeactaBneH nogxon K CO34AHMIO KOMMIEKCA Mpo-

rpaMMHbIX CPeACTE aBTOMAaTU3NPOBAHHOMO NPOBEAEHUSI U NPOBEPKU y4eb-
HbIX JlabopaTopHbIx paboT. KntoyeBbiMn 0cobeHHOCTSIMU Noaxoaa siBASIOT-
Cst aBTOMATU3MPOBAHHOE CO34aHME NEPCOHANNBMPOBAHHBIX U30INPOBAHHBIX
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OKPY>KeHWli Ha OCHOBE BUPTYaslbHbIX MALUWH U CPEACTB U30NASILNM NpoLec-
co. Linux, a Takxe ynpoLjeHHOe onrcaHne 3aAaHni n KPUTEPUEB NX YCrELL-
HOrO BbINOJIHEHUS.

Linuz, unmepaxmuenoe obyuenue, cospemennvii nodrod, 110

B pamkax mammHo# paboThl OymeT paccKa3aHo O MOIX0Ie K pa3paboTKe
KOMILJIEKCA TTPOIPAMMHBIX CPEJICTB, KOTOPBIi MO3BOIUT IPOBOJUTH HHTEP-
akTUBHbBIE Jlaboparopubie paborbl. Henbio co3panus ganxoro 1O ssiis-
eTCs yIIydIlieHne W YIPOIeHre 00pa30BaATEIHFHOTO MTPOIECCA CTYIEHTOB.

JlaHHbBIH KOMILIEKC Pa3pabaThIBACTCs, B IEPBYIO OYEPE/ib, s IIPOBE-
JeHust 1ab0OpaTOPHBIX paboT 1Mo u3ydenuto Linux. ONbITHBIM TTyTeM 00HA-
PYKEHO, 94TO JJIsi TOCTUYKEHUS OMPEIEIEHHOM 3aa4u, Oy/1b TO CO3TaHMe
daiia nim CMeHa mapoJis, MOXKET UCIOIH30BATHCS OIPOMHOE KOJTMIECTBO
Pa3IUIHBIX KOMaHI 1 UX KoMOmHammit. st Toro, 91006 JOCTHUTaTh MaK-
cumasibhoit a3 dekrunocru B manuom 110, ucnonb3yercs moaxos, aHAII-
3UPYIOIIWH HE KOHKPETHBIE KOMAHIIBI, 8 PE3YAbTAT WX BBIMOTHEHUsT. KOH-
KPETHO, aHAJIU3UPYeTCs m3MeHenne (hailloBOM CHCTEMBI, a TAK¥KE BBIBOJ,
MTOCJIE€ BBIMTOJTHEHUST KOMAHIbI.

Mo>KHO MOIyMAaTh, 9TO MOYKHO OIMMONUTHCS B KOMAHIAX WJIM BBECTU UX
¢ u30BITKOM, HATIPUMED, TIOCTOSTHHO MCIOJIb3ys KOMaHTy 1s. JlanHnas mpo-
O/ieMa pelrieHa WCIIOIH30BAHUEM TPUHITUINA «PA3IENsAil U BIACTBYH», TO
eCcThb 0DIIee KOJTMIEeCTBO KOMAHI PA3/JIe/IeHO Ha ITAIbl, KOTOPBIE JOCTUTa~
10T onpezesieHHbIX 1esieil. Takum 06pa3oM, MOXKHO BBIJEJIUTH TOYKH, [JI€
KOMTLJIEKC TIPOTPAMMHBIX CPEJICTB COOMpAET TAHHBIE.

Jlsi MaKCUMAIbHOW PEATTMCTUIHOCTH B JAHHOM KOMILIEKCE HCIIOJb-
3yercss systemd-nspawn, 9TO I[O3BOJISET 3MYJIUPOBATH OJHOLUEHHYIO
pabory OC. [Ijasg mMaxCHMajIbHOM IMAOJOHU3ANNN 337a9 HCIOJIb3YEeTCs
overlay-fs, 9TO MMO3BOJISIET CIKOHOMWTBH IMTPOCTPAHCTBO U ODJIETYUTH
OTIBIT WCIOJIb30BAHMUS.

Takum 06pa3oM, MOKHO CO3/IATh «33aHUE», OPTAHU30BAB MPOCTPAH-
cTBO u 3aduKcupoBas peinenne. Ky mogp30BaTelb, BBITIOJHAIONNN 3a-
JlaHue, OCYIIECTBUT JeHCTBUS, KOTOPHIE TIPUBEIYT €r0 K TeM Ke Pe3yilb-
TaTaM, YTO W CO3JATeNs 33JaHus, TO OHO OyJeT 3aCYUTAHO KAK BBIMOJ-
HEHHOE.
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Apuna 3axapoea, Erop lMoropenko
Mockea, Kadegpa Y10 «3awmnTa nudopmayuny» MITY um. H.3. Baymana
https://github.com/azibf/altv

Pa3paboTka cpeactsa ynpasneHusimu nysiamu
BUPTYasibHbIX MalWWUH A1 y4eDHbIX 3aBeaeHwnid

AHHOTaUMA

Ha cerogHsawHuii geHb npobneMa nMNopTO3ameLLeHNsl MPONpPUeTapHbIX
rMNepBU30POB MHOCTPAHHONR pa3paboTkn CTOMT OCTPO Kak HUKOrAa, B TOM
yucne n B y4ebHbix 3aBegeHnax. OQHaKo faXke B YCIIOBUSIX HAMETNBLUEro-
Cs1 MHOroobpasusi OTEHECTBEHHbIX PELLUEHWUI OQHON N3 COCTABASIOWMNX 3TONA
npobnemMbl OCTABTCS HEBO3MOXXHOCTb FPYNMOBOrO CO3A4aHNUs U yNpaBneHus
nynamMu UAEHTUHHBIX BUPTYasibHbIX MAlLMH - KpaiiHe BOCTpeboBaHHON B
obpasoBaTenbHOM npouecce PyHKLMM, NO3BOMSIOWEN aBTOMATU3MPOBaTh
MPOLECC MOArOTOBKM K 3aHSTUSIM n ObICTpoii nepekoHdurypauun 60b-
LIOrO HMCNa BUPTYann30BaHHbIX nabopaTopHbix CTeHAoB. [1peacTaBnenHas
paboTa ocBewaetr noAxoh MO CO3AAHWUKO PACLUMPEHUs A/l FUNepBM30pa
C YKa3aHHbIM beHKLlVIOHaﬂOM ynpaeneHnsa nynamu BUPTYasibHbIX MaLUWH
Ha 6ase ckpunTa, obpawarowerocsi k AP|l otedectseHHoro Open source-
peweHusi «Anbt BupTyanusauyus», pacwmpsisi ero yHKLUOHAN BO3MOX-
HocTsimu, cxoxxumn ¢ VMWare Horizon.

Katouesoie caosa: umnopmosameuwerue, 2unepeusop, 6upmyaibHole Ma-
WUHBL

B coBpeMeHHOM 00pa30BATEIBHOM YUPEXKJIEHUU MHTErPalids BUPTYya-
JI3AIUHN Ha, 0a3€ BUPTYAJbHBIX MAIIUH SBISETCS d(MDMEKTUBHBIM U MOIII-
HBIM CIIOCOOOM Oprauu3anuu WHOOpMAUOHHONH WHMPACTPYKTYpbl. Mc-
MOJIb30BAHUE BUPTYATBHBIX MAIIWH MO3BOJSET 3HAYUTETHHO YIPOCTUTD
yIpaBJeHre W ODCIyKUBAHUE CEPBEPOB, COKPATUTH PACXOJLI HA Aalllla-
parHoe obecriedeHue, MOBbICUTH OTKA30yCTONIUBOCTD U THOKOCTH B a[MU-
HUCTPUPOBAHUY CETEBBIX PECYpPCOB. [IpuMeHenre BUPTYaIbHBIX MAIWH B
y4IeOHOM YUIPEXKIEHUU ODECIEINBACT BO3MOXKHOCTD CO3MAHUS OTAEThHBIX
M30/IMPOBAHHBIX CPEJ [T PA3JUYHBIX 33/ad W MOJIb30BaTe e, obecre-
quBas 6E30MACHOCTD JAHHBIX U JIOCTYIT K PecypcaM B COOTBETCTBUU C PO-
JIEBBIMHU TIOJTHOMOYHUSIME. B 11€710M, OCHOBHBIMHU MPEUMYIIECTBAMU TAKO-
'O IIOJAX0Ja MOXKHO HA3BATh: yBeJTI/I‘{eHI/Ie KOS(l)(bHHHeHTa HNCITOJIB30BAHU A
anmapaTHOro 00eCTeveHusi, YMEHbIIEHNE 3aTPAT HA 3aMEHY almapaTHOTO
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obecriedeHusi, TMOBBINIEHNE THOKOCTH WMCIOJIB30BAHUST BUPTYAIbHBIX CEP-
BEpOB, 00ECTIEYEHIE BBICOKOW JOCTYITHOCTH; MOBBIIIEHUE YIIPABISEMOCTH
CepBEPHOIT MHMPACTPYKTYPHI, SKOHOMUS HA O0C/Iy KMBAIOIIEM [TEPCOHAJIE,
sKoHOMus Ha djekTposnepruu [1]. Jo yxona npoaykros VMware ¢ poc-
cUICKOro pbIHKA perneHue vophere ObLI0 HamboJee PACIPOCTPAHEHHBIM
[2]. MHoTHe opranw3amuu, B YaCTHOCTH BY3bI, CTAJIKWBAIOTCS € MPOOIIe-
Mamu mpu mnepexone Ha Open source perreHusi, TaK KaK HE MOTYT Haii-
TU KOMILJIEKCHBIM aHaJIOT 9KocucTeMbl VMware, HamMeHee 3aMEeHUMOI Ja-
CTBI0O KOTOPOU MOXKHO Ha3BaTh miardopMmy ympasieHus paboduMu CTo-
mamu VMware Horizon.

[Ipunuun paborst VMware Horizon cocrour B mpeaocraBji€eHuu BUD-
TYaJIbHBIX PAOOYMX CTOJOB W TMPHUJIOYKEHWH JIT KOHEYHBIX MOJIb30BaTE-
Jiell depe3 IMEeHTPAIU30BAHHBIN BUPTYAJIM3NPOBAHHBIN WHEMPACTPYKTYP-
HBIH MyJT PECYPCOB. DTa TEXHOJOTUs 00ECneInBaAeT THOKOCTh, MACIITAOM-
pPyeMocTh U 630MaCHOCTD B MPEJIOCTABICHUH JIOCTYNA K PADOUNM CTOJIAM
U IPUJIOXKEHUSIM € JIF0OOro yCTPOUCTBA U U3 JIIO0OH TOYKHU, OCHOBBIBASIChH
HA KOHIIEMIINY BUPTYAJIU3aIUu pabovIero Mecra.

VMware Horizon paGoraer Ha 6a3e BupryanbHoil mamuubl (VM), 3a-
nyckas rocreByio OC u mpujiokeHusi B M30JMPOBAHHON Cpejie Ha, CepBe-
pe Bupryanuzanuu. [losb30BaTen MOTYT MOAKIIOYATHCA K BUPTYATbHO-
My pabodemMy CTOy WM MPUIOKEHUIO depe3 KIHNEHTCKUH codpT min Beo-
Opay3ep, rjie BCe BhIUUCIUTEIHHBIE ONEPAIINN BBIMOJIHSIIOTCS HA CEPBEDE,
a pe3yabTATHI MIEPEIAIOTCA HA YCTPOUCTBO MOJB30BATEIS.

VMware Horizon obecrieunBaeT BO3MOXKHOCTD YIIPABJIEHUS JTOCTYTIOM,
MOHHUTOPHHTA, MPUCBOEHUSA pecypcoB u obHoBmenuit I10 depe3 menTpa-
JIM30BaHHbBIN wHTEpdENHC AJMUHUCTPUPOBAHNS. DTO MO3BOJISAET AJIMUHU-
crparopaMm 3pHeKTHBHO yIpaBIaTh OecriepeOoHbIM (DyHKIIMOHUPOBAHN-
€M BUPTYaJU3UPOBAHHON HHGMPACTPYKTYPHI, TAPAHTUPYST OE30MACHOCTD U
HAJEKHOCTb MPEJOCTABJISEMBIX CEPBUCOB [IJIsT KOHEYHBIX MOJIb30BATEIEH.
IIpu MHOrOYHCIEHHBIX JOCTOMHCTBAX JAHHOTO PEIIeHWs, CYIIECTBEeHHAs
JacTh (PYHKIIMOHATA HE SABJISETCS HEOOXOMUMOil st paboThl B HEOOIb-
MIAX KOMIIAHUAX W y4eOHbIX 3aBejneHudx. lleperpyzkenuniii muarepdeiic
ycJIoxKHseT paboTy W yBEIWYHUBAET TOPOT BXOIa B aIMUHHUCTPUPOBAHUE
m1aThOPMBI.

OgHuM WX CaMbIX PACIPOCTPAHEHHBIX PEIEHUH [JIsi MMIIOPTO3aMe-
nieHust B 006JIacTH MIEepBU30pOB MOXKHO Hazsarb proxmox VE (Virtual
Environment) — 3710 mwiardgopma BUpTyasu3anuu, IpejocTaBisonas HH-
Terpanmio Bupryasmsanuu Ha yposae runepsuzopa (KVM) u konreii-
uepuoii supryamusanuu (LXC) ma omsom cepsepe. Proxmox mno3sosis-
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eT aIMUHUCTPATOPAM CO3/1aBaTh, YIPABIAThH U MOHUTOPUTH BUPTYAIb-
uble ManmHbl (VM) n xoureitnepsr (LXC) ¢ nomormpio Be6G-mHTEpdEiica,
obecreunBasi rTUOKOCTH U yI00CTBO B YIIPABJIEHUN BUPTYAJINIAPOBAHHBIMI
okpyxenusamu. [lomumo 3Toro, on uarerpupyer B ceds runepsuzop KVM
¢ yIO00HBIM YIPABJIEHUEM, 9TO MO3BOJSET JErKO CO3/IABATD, YIPABIATD,
MUTPUPOBATH U PE3ePBUPOBATH BUPTYAJIbHBIE MAIIUHBI, 8 TAKIKE MMEET
ymobroe API. Proxmox moiiep:KuBaeT KOHTEHHEPHYIO BUPTYaJIU3aINIO C
momoreio Texuosgoruu LXC, 94T0 mO3BOMSET 3amMyCKaTh HECKOJBKO H30-
JINPOBAHHBIX KOHTEHHEPOB HA OJHOM XOCT-CEpBepe. DTO TUIEPBU30P MO/I-
JIEPXKUBAET CO3JAHUE KJIACTEPOB M3 HECKOJBKHUX Y3JIOB, YTO MO3BOJISET
[OBBICUTH MACIITAOUPYEMOCTb ¥ OTKA30yCTONYMBOCTD BUPTYATM3UPOBAH-
HBIX OKpyKeHuil. OueHb BasKHBIM (HAKTOPOM B TOJIB3Y BbIOOpa Proxmox
SBJISIETCS] AaKTUBHOE COODIIECTBO MOJIb30BATE el 1 PA3PAOOTINKOB, TPEIO-
CTABJISIIOIIEE TIOMOIIb, OOHOBJIEHHUS U JOMOJHATETHHBIE PECYPCHL It (-
dekTuBHOrO HCcHOABL30BaHusA maaTdopmbl. OaHako B Proxmox wer Huka-
KOro BcTpoeHHoro anasiora Horizon, a cyiiecrByiomniue ajabTrepHaTUBbL, Ha-
npumep, OpenUDS, HacTpanBarTCs ¥ aIMUHUCTPUPYIOTCS €IIE CJOKHEE
MPOTPUETAPHOTO PEITIEHS.

JanHas npoOsiemMa perraeTcs IMyTeM HAIMCAHUS COOCTBEHHOTO aHAaJIO-
ra, OCHOBHOI ujieif KOTOporo Oyer mpocToTa Pa3BEPTHIBAHUS U HCIOJb-
3oBaHus. B ycmoBusax yueOHOr0 3aBeieHus OCHOBHBIMHU (DYHKITUSIMH ILJIAT-
(bOpMI)I yiupaBJsieHus 11yJlaMW BUPTYAJIbHBIX MaIIWH ABJIAETCA BO3MOXK-
HOCTBH CO3IaHWs TAKOrO IMyJia Ha Ha3e 30/10TOro 00pasa, ero OOHOBJIEHIUE,
OCTaHOBKA U ynajienue. [Ijis penreHus mOCTABIEHHBIX 33139 ObLIa HAIHU-
caHa nporpamMma Ha s3bike Python, obpamatomasicas k. API Proxmox, a
TakzkKe yIoOHbIH 1 MOHATHBIN BeG-uHTepdeiic.
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Ceprein Ckpunos
Yensbunck, Yenl'V

K Bonpocy o6 ncnonb3oBaHuu cBobOgHOro
nporpaMmMHoro obecnedyeHus gns ynpassaeHus
BUPTYyas/ibHbIMU MalIMHaAMK B y4ebHOM npouecce

AHHOTaUUA

[ns oprannsaumm y4ebHOro npouecca Ans HanpasneHuii NOAroTOBKM B
obnactn MHPOPMALMOHHBIX TEXHOIOMN HEODXOAMMO NMETb BO3MOXXHOCTb
MaCCOBO CO34ABaTh BUPTYasibHbIE MALLMHBI, @ TAKXKE ynpasasite umu. B pa-
6oTe paccmaTpuBaetcsi CBObOAHOE NporpamMmHoe obecnedermne ansi 3anycka
W YNPaBiEHNSI BUPTYaNbHbIMUA MALLUMHAMM, BO3SMOXHbIE CLEEHAPUN BHEApe-
HUSI BUPTYaNibHbIX MaLMH B y4€OHbIN NPOLECC, a TakXKe BO3HUKAtOLWME Npu
3TOM npobremsl.

Karouesvie caosa: supmyasvhas mawuna libvirt OpenNebula

s mpoBenenusi J1aOOPATOPHBIX W MPAKTUYECKUX 3AHITHH 10 IHC-
[UTLTAHAM, CBSI3aHHBIM ¢ WH(DOPMAIMOHHBIME TEXHOJOTUIME, TPeOyeTcs
UCIOTB30BAHUE BUPTYAJIbHBIX MAIIWH. DTO CBA3aHO C TEM, 9TO 3HAUM-
TEJIbHOE KOJUYECTBO HPOrPAMMHOIO ODECIIEYeHUs UCIOJIb30BATH HA Pe-
ATBHBIX KOMTIBIOTEPAX HEyJI00HO u Hebe3omacHo. Hampumep, miist aucim-
MJIAHBL «3anmTa nHOpMaIny TPeOyeTcs MPeI0CTaBUTh CTYIEHTAM 3a-
BEIOMO YS3BUMBIE CEPBUCHI, /I KOTOPHIX HYKHO BOCIPOU3BECTH ATAKY.
TlosTomy ObLT pa3BEPHYT KAACTEP, MO3BOISIONINI OBICTPO CO3aBATH BUP-
TyaJIbHbIE MALIUHbI, JOCTYIHbIE 110 CETU, & TaKXKe yupasusaTh umu [1][2].
st oprarmsanum Kjaacrepa ObIT CITOIb30BAH CAEAYIONIHI CTEK:

e Ha ¢usmueckux cepBepax yCTAHOBJIEHA OIEPAIMOHHAS CHCTEMa,
CentOS7. Takxke /it BbIOPAHHOIO CTEKA XOPOIIO HMOJAOHIYT aK-
ryanabubie LTS sepcun Ubuntu u AlmaLinux.

e B kavectre runepsuzopa mcnoman3yeTcs gemu-kvm.

L] ﬂ.]'[ﬂ YiupaBJjieHus BUPTYAJIbHBIMU MalIUHAMU HUCITIOJIB3YyeTCsA

libvirt[4].
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Hnsi 6omee ymoGHOro ympasienusi ucrosnb3yercs OpenNebula[5].
STOT TIPOAYKT IMO3BOJIAET aBTOMATU3UPOBATH N YIIPDOCTUTH ITPOIECC
yupaBJ/ieHUd BUPTYaJbHBIMUA MalllUHAMUA.

B nporecce sxcmmyaranuu ObLIM BBISBIEHBI PEAJBHO MPUMEHSIEMbIE CIIe-
HAPWH KCIOJIH30BAHNS BUPTYAJbHBIX MAIIUH B y4€OHOM ITPOIIECCE:

Ha BupTyajpHBIX MaIIHHAX DPA3BOPAYMBAIOTCS CIyKObI uHOPa-
CTPYKTYpBbI, HampuMep obmme nanku, VPN.

Ha BupryanbHOil MallinHe HACTPAUBAETCS OTAEIbHAA CIyKba, HeoO-
xopumast i yaebHoro mnpornecca. K camoil BupryaibHO# Maruune
CTY/IEHTHI TOCTYTIa, HE UMEIOT.

Ha BupryanbHON MammHe 171t KazKI0ro CTyJEHTa CO3a6TC Helpu-
BUJIETMPOBAHHAs YUeTHAs 3alUCh, CTYIeHT paboraer depe3 SSH.

JIJ1s1 KasKIoro CTYIEeHTa CO3AeTCA OIHA WM HECKOIBKO BUPTYAJIh-
HBIX MAIWH, CTYJI€HThI UMEIOT HA CBOWX BUPTYAJIbHBIX MAITHHAX
[OJIHBIE IPUBUJIETHN.

st mpoBeieHnst TaG0PATOPHBIX PAGOT MO CETEBBIM TEXHOJIOTHSIM|[2]
CTYZEHTHI UCTIONB3YIOT OTIENbHBIH CepBep, HA KOTOPOM y HAX MMe-
ercst goctyn HanpsMmyo K OpenNebula.

B orimune o KOMMEPYECKUX MPOAYKTOB, KOTOPbIE PA0OTAIOT «U3 KOPOO-
Ki», CBOOOIHOE TIPOrpaMMHoe obecredenne TpebyeT 1opaboTKM:

s paborel ¢ Oosbmmvu  paiilaMu BEPTYaJIbHBIX [IWCKOB Ha,
(PHU3TIECKOM CcepBepe HEeOOXOAWMO HACTPOUTH MapaMeTpPhl Sapa
vm.dirty_background_bytes u vm.dirty_bytes[3].

s 3¢ dEeKTUBHOrO UCTOIB30BAHNS MAMATH HA (DU3UIECKOM CEp-
Bepe HeOOXOINMO CO31aTh OOIBIION Pa3Ies MOTKAUKH.

OpenNebula yuurbiBaeT pacxom HaMsaTH U PECYPCOB IPOIECCOPA
Jayke JIJIsT OCTAHOBJIEHHBIX BUPTYAIbHBIX MamiuH. JIjisa amgekBaTHON
MPOBEPKU OCTATKA ITUX PECypcoB B HeKOTOpbIe daitapt OpenNebula
OBLIN BHECEHBI M3MEHEHUS.

Bubmunoreka libvirt umeer cpecrsa, mO3BOIAIONIIE KOPPEKTHO OCTa-
HABJIUBATH W 3aIyCKaTh BUPTYAJbHBIE MAIUHBI TTPU TEpe3arpys3-
ke cepsepa. Oanako OpenNebula me co3maér momHonenusrit libvirt
JIOMEH, MOITOMY TaKWe BO3MOXKHOCTH WCIIOJIH30BATh HEIb3s. [lpu
ocranoBke aemona OpenNebula BupTyanbHbie MAIIUHBI TPOIOJIKA-
10T paborarh U OyAyT HEKOPPEKTHO BBIKJIIOYEHBI B MPOIECCE Iepe-
3arpy3ku. [Ipu crapre gemona BUPTyabHBIE MAITHHBI ABTOMATHYIE-
CKU He 3armycKaroTcsa. [1osTomy HEOOXOIUMO HAIUCAHUE CIEHAPUS,
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00eCrevInBAIOIIer0 KOPPEKTHYIO OCTAHOBKY M 3aMyCK BUPTYATbHBIX
MaIIuH.

e Jlna co3manusi COOCTBEHHOTO 00pas3a IMCKA, BUPTYAJIBHBIX MAITHH
HEODXOIUMO CO3/1aTh ITAJOHHYIO BUPTYAJIbHYIO MAIIUHY, TPOU3BE-
CTH HEOOXOJMMBbIE HACTPOUKH W YCTAHOBKY IPOrPAMMHOrO obecre-
genns. [locie 3Toro Heobxomumo HAHTH (paila BUPTYaTbHOTO XKECT-
KOI'O JINCKA ¥ 3arPy3UTh €ro Kak HoBbiil 06pa3 8 OpenNebula. ITocae
9TOTO MOJIYyIUBIUACST 00pPa3 MOYKHO MCIOJIb30BATH B MAOIOHAX.

Takum obpa3om, mocsie T0pabOTKK ObLT PA3BEPHYT KJIACTEP, KOTOPBIA B
HaCTOdAIlnee BpeMd aKTUBHO IIPUMEHACTCA B y“Ie6HOM aporecce.

JlntepaTtypa

(1]

2]

3]

[4]

(5]

C.A. Cxpunos Peanusanus MHOIOI0/Ib30BaTE/IbCKON BUPTYAJIbHOM J1abopa-
TOpPHUM Ha OCHOBe 06JadHbIX TexHojoruil //VHdopMannoHHbIE TEXHOJIOIII
u cucrtembl : Tpymast lectoit Mexmaynapoamoit Hayanoit koudepenmmm. —
MsnarenscrBo Yessnbunckoro rocygapersentnoro yausepcurera, 2017. — C.

275-276

C.A. Cxpunos Peanusarnus cremsa Ha OCHOBE OOJIAYHBIX TEXHOJIOTUN JJIs
[IpOBeIeHNs JTabOPATOPHBIX PAabOT MO MUCITUATIIAHAM, CBSI3aHHBIM C KOM-
npiorepubiMu cersaivu [/ /VlaroBanuonnbie, nEGOPMAIMOHHBIE M KOMMYHH-
karmounsle Texuosorum: Coopuumk TpymoB XIX MexayHapoaHoil Hay<HO-
MpaKTUIECKOU KoHdepenruu. — Acconuanus BbITYCKHUKOB U COTPY/IHUKOB

BBUA uwm. upod. Kyxkosckoro, 2022. — C. 27-30

Documentation for /proc/sys/vm/[dexrponnstii pecypc| / Diexkrpon. gas.
— Pexum pmocryma: https://docs.kernel.org/admin-guide/sysctl/vm.
html/ , cBOGOIHBI.

Libvirt Documentation[dmexrponnsiit pecypc| / Duexkrpon. nan. — Pexum
pocryna: https://libvirt.org/docs.html/ , cBOGOIHBII.

OpenNebula 6.8 Documentation[sekrpornstit pecypc| / DnekTpon. maH.
— Pexuwm mocryna: https://docs.opennebula.io/6.8// ; cBOOOAHBII.
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Anppein CypraHos
Cankr-lMetepbypr, LieHTp AeTCKO-IOHOLIECKOrO TEXHNHYECKOrO TBOPHYECTBA U
nHopMaunoHHbIX TexHosoruii Mywkunckoro paiiona Cankr-lletepbypra

BuJ/1Ka — BuptyansHasa JlabopaTtopus KakTtykc

Karouesnie caosa: supmyaaudayus, cmend, kom

VemerHoe 00y uenne qucnuminae « CeTeBoe u CHCTEMHOE aIMAHUCTPY-
pOBaHHWE» YACTO YOUPAETCs B orpanudenusi uHpacrpykTypbl. IIpemo-
CTaBUTH ODYYAMONMIEMYCsl W30JUPOBAHHYIO CETh, Pa30UTYI0 HA MOICETH
C HECKOJbKHMHU CepBepaMy U PADOYMMU CTAHIMSAMU, O0PA30BATEJHHO-
My YUYPEKIEHUIO KpaiiHe 3aTPYIHUTENbHO. 33/1a9a YCIOKHSIETCsS, KOTIa
rpyTe 00yJaloNuXcs HyKHO TPEJI0CTABUTh HECKOIHKO TOA00HBIX CETEid.
3agaua CTAHOBUTCS MPAKTUYECKH HEPEAJIM3YEMOU, KOTJA ITH CETH HyXK-
HO MOJJIEP’KUBATH B AKTYAJTbHOM COCTOSHHWM B TE€YEHWE YIeOHOTO ToJA.
Kpowme 3Toro, Takoit moaxos Jidiib ¢ OOJBIIMMEA TPYJIOM MOIOUIET IJis
1IpoBEeHUA NTOTOBBIX COpeBHOBaHI/Iﬁ n OJIMMITUA/IL.

Ha BBIpyuYKy mpuxoauT BUpPTyaIH3aIns. 3J1€Ch €CTh BCE HEOOXOINMOE
— ceTu, yCTPOMCTBA PA3JUIHBIX KOHMUIYypAlWii U apXUTEKTYDP, OTKAT K
HAYAJILHOMY COCTOsIHMIO (CHANIIOTHI) U TubKasi HacTpoiika. s opranu-
3a1uu 00y49eHusl CETeBOMY U CUCTEMHOMY aJIMHHUCTPUPOBAHUIO B HAIIEM
06pa30BaTEILHOM YUPEXKIEHUU OBLIO U3Yy9IeHO OOJIBIIOE KOJUIECTBO pe-
IMeHuil A1 yIpaBJIeHus BUPTYAIn3alineil, HO TOTOBBIE PEIIeHnsi ¢ He0O-
XOAUMBIM (PYHKITMOHAJIOM TaK W HE OBbLIM HAIIEHbI.

Heobxomumbrit byHKIMOHA IS 1T€ar0ora,;

® CO3J[aHUE TUIIOBLIX KOHMUrypaIuii (3TaJOHHBIX CTEHOB) U UX KJIO-

HUPOBaHUE;

e yIpaBjieHUe CTEeHIaMU;
® KOHTPOJIb CTEHJIOB BO BpeMs PaboThI;
® V30JIAINI;

® 1I€JIOCTHOCTH CTeH/A (3alPeT HOJIb30BATENI0 MEHITh IPUHIUIHAIIb-
HO BaXKHbIE HACTPOIKU);
® yIATEHHBIH AOCTYH (OMIMOHATIBHO).
TpeboBanus [jisi 00y IAIOIIUXC:
® IIPOCTOTA UCIOIH30BAHUS.
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Brouto npunsaTo pemrerne co3maTh COOCTBEHHBIN MHCTpYMeHTapuil Ha Oa3e
rexuosornii Qemu/Kvm n NoVne. ITpoekr mosyunn nazsanue «BuJIKas
— Bupryasnpuas Jlaboparopus Kaxkrykc.

B kauecrse 0G3kenna Boicrynaer(ior) cepsep(bl) BupTyanusanuu. Ilo-
MUMO BUPTYAJbHBIX MammH Ha HEM paboraer ciyxkba NoVNC, koropas
MPEIOCTABJISIET BO3MOKHOCTH TIOAKIIOYATHCA K IKPAHAM BUPTYATHHBIX
ycrpoiicts o nporokosry HTTP. @ponrtena paboraer moa ynpaBieHueM
Nginx. Nginx 3aamMaeTrcd aBTOpuU3anueil MOJb30BaTeNsd, MPEJOCTABISIET
NaHeb YIPABJIEHUS U IIPOKCUPYET II0JIb30BaTes Ha cepBep(bl) BUPTYa-
smzaruu, K NOVNC, K 9KkpaHaM BUPTYaJbHBIX YCTPOHCTB.

Kak 310 paboraer: KJIHEHT ¢ TOMOIIBHI0 BEO-Opay3epa MOAKII09IaeTCs K
BeO-cepBepy, aBTOPHU3yeTCst Ha HEM U TIOJIyYaeT MOCTYM K MaHeIn YIpas-
JIEHUSI CBOMM CTeHJIOM. B maHenm ynpaBjeHus MOJIb30BATEJIO JTOCTYITHA
caMa TaHeJIb C 3JeMEHTAMU yIPABJIEHWS W TOMOJIOTHS C YCTPONCTBAMU-
CCHLIIKAMU HA BUPTYAJIbHBIE yCTPONUCTBA CTEHIA.

[Tomumo 31oro, /UIst 8 IMUHICTPUPOBAHUS CTEH/OB CO3/IaH HHCTPYMEH-
Tapuii co caeayromuM (HYHKIIMOHATIOM:

® 1I0JlyYeHUEe KOMAHJ OT LaHeJu yupasJjeHus (LI[POBEpKa HA BMeEHsie-

MOCTH ¥ BBITIOJTHEHYE);

® KJIOHMPDOBAHHE 3TAJIOHHBIX CTEHIOB;

e co3manue crenapues 3amycka NOVNC (st KaxKkaoro creHma or-
JIeJIbHBIA ClieHapuii);

e cozmanue KoHburypanuonusix daitnos Nginx (Kaskaplit cTen - 3170
OT/Ie/IbHBII BUPTYaJbHBIA XOCT);

® CO3JlaHue IIaHeJU YIIPaBJIeHUd JIjid KaxKJOH I'DYHIbL OJHOTUIIHBIX
CTEH/IOB;

e HAOOP CIIyKEOHBIX CKPHIITOB.

B urore momydaunsicss mpoayKT, TOTOBBIM K HCIOJIB30BAHUIO JJis1 00y UIe-
HUsl U COPEBHOBAHUII M OJIMMIIMAJ, B TOM 9YKCJIe OHJIAfH. ¥Yke 3 roja Ha
HEM [POBOJATCH OTKPBITHIE JETCKO-IOHOIIECKUE COpeBHOBaHus 10 Linux
«CacTUX» u mexpernonanbubiii KOHKypc Linux-Skills B pamkax dectn-
BaJIs TEXHUYECKOTO TBOPUYECTBA « TeXHOKAKTYC».

B wrore, mosmyuunsics mpoayKT, TOTOBBIH K HWCIOJb30BAHUIO I 00Y-
YeHUs U COPEBHOBAHUII W OJIMMIIMA[, B TOM YHCJe OHJIAWH. YKe 3 To-
Jla Ha HEM IMPOBOAATCS OTKPBITHIE JETCKO-IOHOIIECKUE COPEBHOBAHUS IO
Linux«CacTUX» u mexperunonasbubiii koHKypce Linux-Skills B pamkax
decTuBaIT TEXHUIECKOTO TBOPYECTBA « T€XHOKAKTYCY.
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[NéTtp Jlenser
Mockea, F'AY «LleHTp undposusaunmn obpasosaHus »

MpoekT: VYnpaneHne KOMMNbIOTEPHBIM KabnHeTOM
https://hub.mos.ru/mos/src/comp-cab-setup

Cuctema ynpaBfiieHUs1 KOMMbIOTEPHbIM
knaccom ana MOC

AHHOTauMsA
B paHHol cTaTbe npuBeaéH 0b630p CUCTEMBI YNPABJIEHNAS] KOMMbLIOTEP-

HbIM Knaccom, codpanHoii B TAY «UenTtp uudposnsaunn obpasosanus».
PaccMoTpeHbl €€ OCHOBHbIE OTNYNSA 1 NPEUMYLLECTBA MO CPABHEHUIO C UC-
nonb3ytowmumucs Ha nponpuetapHeix OC pewerusimu, B 4acTHoctu, Veyon.

Karwuesvie caosa: MOC, ssh, ynpasaerue, xkaburem, un@bopmamura

AxTuBHOE pasBuTHe HHGOPMAIMOHHBIX, U, B YACTHOCTH, CETEBBIX TEX-
HOJIOTHII He O0OILIO CTOPOHON 00pa30BaTENbHBIN mporecc. B mepByio
odepesib 3TO Kacaercst ypoKoB WHGOPMATHKHU, KAK HAUOOIee TeXHUIECKU
OCHAIIEHHOT'O MPOIECCa B MIKOJILHOM 00pa3zoBanuu. J[0cTaToqHO IPOIBH-
HYyTBIE yunTeJist Tpu pabote Ha mponpuerapubix OC ucnoas30BaIn B padbo-
Te pa3IndHbIe HHCTPYMEHTHI, B IEPBYIO ovyepeas Veyon. [Ipu nepexome Ha,
cBoboaabIe OC BO3MOXKHOCTB TOJIB30BAaThCsT Veyon COXpaHWIach (B 9acT-
HoctH, Ha Astra Linux [1] 1 OC «Ansrs [2]). Ognako rmaBHas npobiaema
[PU KCHOJB30BAHUE Veyon B 0O6PA30BATEIBLHOM IMPOIECCe — CIOKHOCTD
€ro HACTPOMKU. 3HAYMTEIbHAS YACTh YUUTEJEH U JlazKe aJIMAHUCTPATO-
POB HE MOYKET HACTPOUTH €r0 CAMOCTOSTENHHO. B TO ke Bpemsi mocTo-
SIHHBIA KOHTPOJIb 33 pabOuYMMM MEeCTaM¥ yUYEHHKOB MOYKET He SIBJISAThCS
HEOOXOAUMBIM, HO HECKOJBKO MHCTPYMEHTOB, Takne Kak obOMeH aitma-
MU, 3aIPET ONPEIETEHHBIX JeHCTBUN YICHUKOB, YIAIEHHBIN BXOJ, ¥ BBIXO/I
U3 CHCTEMbI, OYE€BH/IHO HYKHbBI HOAABJISIONIEMY OOJBIIUHCTBY yIUTEeH.
Bosuukiia HeOOXOAUMOCTE B CO3JAHNN WHCTPYMEHTA, TOE JAHHBIE (DYHK-
uu OyayT paboTaTh «u3 KOpOOKW», 0€3 HEOOXOAMMOCTH BHITTOJTHEHUS KO-
MaHJ B KOHCOJIU. TakuM WHCTPYMEHTOM CTajia TporpaMMa « Y IpaBJIeHue
KOMIIBIOTEPHBIM KabuHeToM», co3fgantas B [AY «lenarp nudposusanyu
0Opa3oBaHUS ».

O1a nporpamMmMa U3HAYAIBHO ObLIa PACCYNTAHA HE KAK aHAJION, a KaK
JIOTIOJTHEeHUE K Veyon, U CBS3bIBAET KOMITHIOTED YUUTEJIs U YUEHUKOB IO
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TIPOTOKOJIY SSh. F.TI&BHBIM eé MPpEenMYIIEeCTBOM ABJIAECTCA TO, YTO JOCTATOY-
HO B rpaduaeckom naTepdeiice BHECTH UMEHA U aIPECa XOCTOB € JIOTHHOM
U raposieM aJMUHHUCTPATOPA, MOCJe Yero JOCTYyI 1o ssh HacrpamBaeTcs
B aBTOMaTmdeckoMm pexkmme. Ha puc. 1 m 2 mpencTaBieH BHI TeKyIeit
Bepcuu nporpammbl. OHa MPEIOCTABISIET PA3IMYHbIN (DYHKIUOHA JJis
YUATEJIA U QIMUHACTPATOPA JJId CAydasd, KOTQa 3TO pa3HbIe JIOAU U OHU
HE BMEIMMBAIOTCA B paboOTy Apyr aApyra. Bo3amMoKHOCTH, TOCTYTHBIE IS
y4auread:

e pas3mada, cOOp M OIMCTKA 33JAHUI CO BCEX BHIOPAHHBIX XOCTOB;
® ApXUWBAIUS U BOCCTAHOBJIEHUE JOMAIIHEH MAKYA HA XOCTaX;

e 0TOOparkeHWEe WMEHM XOCTa, CMeHa 000€B, OTKPhITHE Opay3epa, yia-
JIEHHBIN BXOJI U BBIXOJI U3 CUCTEMBI;

® OTKDPBLITHE Ha cepBepe MPOBOJIHWKA C MOJAKIIOUEHHON TATKON Ha OJI-
HOM U3 XOCTOB;

® TAK)Ke yYUTEIb MOXKET PAabOTATh U MEPEKIIOYATHC MeXK 1y npodu-
JsiMu — 310 daiinbl, XpaHsdiye nHGOPMAIHUIO O CIIUCKE XOCTOB BMe-
CTe C JIOTWHAMY W TApPOJIMU. Y VUUTEJsT €CTh BO3MOMKHOCTH Op-
FaHM3aIMA OJITHOBPEMEHHOTO BBIXOJA M3 CUCTEMBI HA BCEX XOCTaX M
[IEHTPAJIN30BAHHOI0 BXO/Ia B CUCTEMY IO, APYTUM JIOTUHOM, YTO MO-
2KeT OBbITH MOJIE3HO, KOT/Ia B OJHOM KaOWHETe 3aHUMAIOTCH HECKOb-
KO Pa3HbIX KJIaCCOB.

BosmozknocTu nporpaMmbt i aJMUHACTPATOPA!

® IPOBEPKA JOCTYMHOCTH XOCTOB, HACTPOHKA JOCTYTA TI0 $sh, momyqe-
uue IP mo MAC-anpecy;

® CO3JaHuE U yIdaJIeHue y‘{éTHbIX 3an1/1ce1‘/‘1, BKJIFOYE€HHE U BBIKJ/IIOYEHHE
ABTOJIOT'HHA;

® yCTAHOBKA W HACTPOIKa Veyon Ha CepBepe W XOCTaX, KOIMMPOBAHUE
U yJaJleHue KJIO4el;

® BBIIIOJIHEHNEe KOMaH/l Ha XOCTaX, yCTAHOBKA U y/lajleHue IIPOrPaMM;

e orpaHmYeHHsa HTPOMUIsa — 3amper Ha W3MeHeHune pabodero Crosa,
HHTEPHET, MOJIKIo4Yenue K wi-fi cersim, ycrpoiicTBa BBOZIA, a TaKXKe
3aIIUTa MapoJaeM CaMOif BKJIAJKN HACTPOUKH;

® IpOCTasi reHeparysi, UMIIOPT U IKCHOPT aPECOB XOCTOB, JIOTUHOB 1
napoJjeil aIMUHUCTPATOPOB U yUYEHUKOB.
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Q nepesarpysums.

Puc. 1: Yupasienne KOMIbIOTEPHBIM KAOMHETOM, BKJIAIKA YIUTEIST

OTaenbHO CeayeT yIOMSHYTH MEPECEKAIOIIecs ¢ Veyon BO3MOXKHO-
CTH, HAIPUMED, VIAJTEHHBIN BXOJ, B cucreMy. PazpaboTInKoOB He yCTPOUIa
peanm3arus Bxoza B Veyon gepe3 xdotool, Ho npyrux Bapuantos B Linux
[POCTO HE CYIIECTBYET, MOTOMY Y/IAJEHHBIA BXOJ B CHCTEMY ObLI peasiu-
30BaH vepe3 mopaborky sddm, 9To0bI MOKHO OBLIO OTIIPABUTE CIIEIIHATH-
HBIM 00pa3oM CHOPMUPOBAHHYIO KOMAHJY JJIs JIOTWHA. Takoe perneHue
HEBO3MOYKHO IMPE/JIOXKUATH B allCTPUM Veyon, TOCKOJbKY OHO 3aBUCHT OT
sddm.

[Mporpamma co3maBajiach U pa3BUBAETCS B TECHOM COTPYIHUYECTBE C
GOKyC-IrpyIIIoi CeTeBbIX AJMUHACTPATOPOB MOCKOBCKUX IIKOJI, B HACTO-
SAIee BpeMsi OHA BXOAWT B peno3utopuii auctpudbytusos cuctem MOC u
POCA. [Inst nporpaMMmBbl CyIIECTBYET MOIPOOHAs MHCTPYKIWS [3], B 4acT-
HOCTH, ONMCHIBAIONIAS PEIIeHNs 9acTO BO3HMKAMIMUX mpobsem. Kpome
KOMITBIOTEPHOIO KJIACCA, CHCTEMA YIPABJIEHUS MOXKET TAKKE HCIOJIb30-
BaTbCs it JiI0ObIX ycrpoiict noj, yupasieauem MOC. PaspaGoraunku
pACCYUTHIBAIOT Ha OOJIee MIUPOKOE BHEAPEHUE JAHHONH HPOrpaMmbl B 00-
pPa30BaTEILHBII MTPOIECC.
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3 SnpaBRE KOMTGTEpH KeGHHTOM,SepCn 3.2 Y AR
vewo

Yaureno | Hacrponxa xocros

°
< 2 - Owcrute... | | [Fenepauns amuos] [Fewepauinn nonssosatenei Wunopr Swcnopr
v cen Bubop_Hassarne Agpec MAC-aapec  Jlorw ysevwka | aponyvewxa | ori agmiuna | apone aawuna  Hactpoes | Yaanesut norm
2| v Kounworeps 192166.1.255 o - amin e Her |Her
Nposepits pin
panepiTe P19 2 Kownwiorep 9 192.168.20 a B admin e Her |Her
Hacrpon aocTyn no ssh
3| Wi |note1 mos-aq2byd.iocal F8:85:4D/ED:8C:30  student admin B |ma
Yaanute knowm ssh
4 Wi notez 10.166.191211 |00:216B:E7:C43A student ¢ . Her  |Her

Nony4nTe P o MAC
 Nonsaosarenn
‘Co3naTs y¥ETHsIe saTHCH yvenHKoB
VAT ysETHe 3anMCH yNeHAKOS.
BrnowUTS aBTOROr MK yieHMK08
BT a8TONOrHA yeHKoD
> Veyon
v Bunonwenme xomawa
BunonuTS KoMaay o root
VeTanoauTs nporpasel
YaanuTs nporpamms
BT yRanewHelH BX07 b cHCTeMy
 Orpasusewns npouns
BanperuTs. wamenens patovero crona
PaspewnTs wsmenenus pabosero crona

OTKOWTS WTepHeT a xocTax

Puc. 2: Yopasjenrne KOMIbIOTEPHBIM KaOWHETOM, BKJIAIKA HACTPONUKHU XO-
CTOB

Jlntepatypa

[1] Madbopmarnzanmsa B mkose, Veyon — ycTaHOBKA u HACTpOiika B Astra Linux
Common Edition, 2021

[2] Bazansr CIIO, Kak HACTpOMTH MPOrpaMmy Mjid yOPaBJICHHS KOMITHIOTED-
HbIM KjaccoMm Veyon, 2024, https://habr.com/ru/companies/basealtspo/
articles/799727/

[3] Llearp mudposmsanmm obpa3oBanus, YIPaBIEHHE KOMIBIOTEPHBIM KJIac-
com, 2024, https://it-help-school.ru/



146 30 untoHs, BOCKpeceHbe

Cepreii beikoscknii, Mipuna Crenanoea, Pyctam Xanabus
Mockea, MUP3A — Poccuiickuii TexHonornyeckunii ynnsepcntet, Mockosckuii
TexHn4ecknii ynusepcutet ceasu u ucpopmatukn (MTYCU)

OnbIT NnpuMeHeHns cBOOOAHOrO NPOrpamMMHOro
obecneyeHus gns opraHvMsauumn cepBepoB yaanéHHOM
3arpy3ku B oOpa3oBaTesibHOII OpraHu3auunmn

AHHOTauUMsA

Mepesos npouecca oby4eHus CTyneHTOB Ha CBODOAHOE NMpOrpaMMHOe
OGeCﬂe"leHVle CTaNKNBAETCA C Pa3/INMHHbIMUN TPYAHOCTAMUN, B TOM 4NCNE CBA-
3aHHBIMU C HEOBXOAMMOCTbLIO 3anycka Ha onepauuoHHbIX cuctemax Linux
nporpamMm, paspaboTaHHbIX Asis APYrux OnepauuoHHbIX cuctem. AsTopa-
MU BbINIO OCYLECTBIEHO pa3BEPTbIBaHNE y4EOHOrO KOMMNBLIOTEPHOrO Klacca
B PEXUME «TOJSICTOrO K/MEHTa» C 3arpy3KOii OMepaLMoHHOR CUCTEMbI U3
obpasa no cetn. OnucbiBatoTcss 0cobeHHOCTN nocTpoeHusi nabopaTopHOro
KJlacca C CEeTeBOW 3arpy3KOoil reTeporeHHbIX KJNEHTOB, PelleHne HEKOTOPbIX
337134, BO3HUKAOLWMX NPU 3aMyCKe Ha KAMEHTax NPUJIOXKeHUN B wine Cpeae.
MpoBoamMTCS aHanNU3 CNOXHOCTEN, BO3HMKAIOWMX NPy ayTeHTUudnKaLmm Ha
KJINEHTCKNX MALLWNHaAX.

Karouesvie caosa: cobodnoe npozpammmoe obecnevenue, moacmole Kau-
eumst, OC Linuz, PXFE-06pasv., wine

C nepexo/ioM Ha CBODOIHOE HPOrPAMMHOE ODECIIEYEHUE B YCJIOBHSAX
y94eOHOT0 TIPOIIeCcca CTAIN BOZHUKATH ONMpEIEeTEHHBIE CIOKHOCTH C YITPAB-
JieHueM pabodYMMK MeCTaMH CTYIEHTOB B KOMIIBIOTEDHBIX KJIACCaX, & TaK-
2Ke C aTTecTalell 1 NpoBepKOoil HABBIKOB M YMEHUH yUIaIUXCs. DTO IPOUC-
XOMT, KOT/Ia B T€UEHUE JTHS TPUXOIUTCI 9ACTO MEPEKTI0YATHCS ¢ OJHOTO
[POrPAMMHOrO IPOAYKTA HA JAPYroif, Jubo KOrjga KaxKJblil CTYJAEHT BbI-
MoJTHsIeT paboThl Ha TMPOTPAMMHBIX MPOAYKTAX TO CBOEMY YCMOTPEHWIO,
HAMPUMED, KYPChI, CBI3aHHbIE C TPOrPAMMUPOBAHUEM C WHTEIDUPOBAHU-
€M Pa3IUIHBIX KOMIUIATOPOB U WHTEPIIPETATOPOB.

[Ipu ogHOPOIHOM <«MapKes MAINWH, OTHUM W3 BAPUAHTOB SBJISAETCSH
YCTAHOBKA M IOJIHAs HACTPOiKa HEOOXOAMMOIO IMPOrpaMMHOI0 obecrete-
HUs HA OJHON ManiuHe, a 3areM eé «kyonuposauues [1]. Ilpu namuuum
BbICOKOCKOpOCTHOH JIBC Gosiee BBINOJHBIM MOXKET CTATH PEKUM «TOJICTO-
ro kJjuenras. B kadecrse kiauenrckux OC Obuin BoiOpanbt Astralinux,
Ubuntu u «Alt».
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Coznanne PXE-o6pa3a TOJICTOrO KJIMEHTA W €ro 3aMyCK B TOYHOM CO-
orBeTcTBHH C [2], [3] BBIABUIN CIIEAYIONIYIO HEMPUATHYIO OCOOEHHOCTh —
Linux-I1O ma kjimeHTax 3amycKajoch 3a aeKBATHOE BPEMs, CTapT wine-
[POrPaMM BBITOJHSIICA HEIOMYCTUMO JIOIT0 — TOPSAIKA MOJyTOPA MUHYT.

[Tepecbopka obpasa s paboTbl B pexnme «TOHKWIT KJIWEHT» CO-
KparTmyia BpeMsi 3amycka 10 15 CeKyHJ, HO NPHU MOAKJIIOYEHUH K Cep-
Bepy Oosiee TPEX KIMEHTOB IPOU3OILIO CHJIbHOE IAJEHUE TPOU3BOIIH-
TesibHOCTH. «[IOTHOCTBIO PyYHOE» CO3IaHue 00PA30B Yepe3 CTaHIAPTHHIH
mist Debian-cucrem debootstrap 3aBepiiuioch y aBTOpPOB Heymadei m3-
3a mpobsieM ¢ apaitBepammu cereBoit KapThl. Or mcmonb3oBamnus LTSP-
HHCTPYMEHTAPHUs TPHUIILIOCH OTKA3ATHCS W3-3a CETEBOM MOJUTHKU 6e3-
onacuocru (yacruunoii 6iokuposku DHCP-rpaduka).

B wmrore, cam obpa3 ObL1 CHOPMUPOBAH «POTHBIM» TTAKETOM, a €ro
«00Bsi3Ka» HamucaHa BpydHyto. HacTpoiika 00Ba3Ku moTpedboBasia Py IHOIM
npasku grub.conf., ¢dparmMeHT KOTOPOrO HPUHSAI BUL:

‘Ubuntu 22.04 "
ame="Jeley-Fish"
"Loading $i_name kernel

[Ipu pabore B MOIy4eHHOI CECTeMe JJIsi CTYIEHTOB HanbOJIee Hempu-
BBIYHBIM MOMEHTOM OKa3aJicsd (PaKT, 9TO BCE OKHA MPOrPAMM, 3aIyCKae-
MBIX 9€pe3 wine, TepsioT CTATyC MOMAJIbHBIX, M3-33 9ero CKJIaIbIBAETCS
JIOKHOE BIIEYATIICHHUE O 3aBUCAHUH TPOrPAMMBI. DTa 0COOEHHOCTH HABIIIO-
naercs Kak i Astra ¢ rpadugeckoit cpegoit Fly, tak u gias Ubuntu co
cpemoit Gnome.

g agmuancrparopa ocobennocts paborsl cBa3ana ¢ wine. Wine co-
37IaH €r0 pa3pabOTINKAMU TAKUM 00PA30M, UTO JJIsT KAYK 0T TI0JIH30BaTe-
sig Linux-cucremst 0H co3aér npoduiib (Ipu HEOOXOUMOCTH U HECKOJIb-
KO mpoduiieii) B ero gomainteMm Karanore. Co3manue /s KazKIoro Cry-
JIEHTa OTIETBHON yIETHON 3aMiCH OYeHb OBICTPO UCTOIIAET JIUCKOBOE PO~
CTPAHCTBO CEpBepa, MOITOMY Mbl OPPAHUYUIIUCH OJTHON YUIETHON 3aluChIo
JlJIsl BCEX CTY/IEHTOB.

Emé oxma ocobeHHOCTH CBsA3aHA C MPOIECCOM Ay TEHTH(UKAINH, TOU-
Hee, ¢ ocobennocTamu padborel ¢ naposaamu B Ubuntu u Astra. IIpocmorp
shadow-daiiioB mokazas pa3IMIHYO JJIUHY XIIIEH 1 UCIOIH30BAHNE PA3-
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HBIX aJITOPUTMOB X3MHUPOBAHUS C TIOCTOSTHHOM conbio y Ubuntu u tuaamu-
vecku uaMmensiemoii st Astra. Boiitu B OC Ha KJIMEHTEe MOXKHO TOJIBKO
ecau cepsep paboraer mox ympassienwem omHomMénunoit OC. Emé omma
CITOXKHOCTb OXKHIAETCS IpHu J00aBIeHNn: K HabOOpy 00pa30B KJAUEHTOB Ha
ocaoBe OC «Auibry, B KOTOpOoM B /etc/shadow 3anmucanbl CTPOKHU TOJIb-
KO CHCTEMHBIX YUYETHBIX 3amuceil, a JJjIs MOJIb30BATEIbCKUX AKKAyHTOB
co3marorcsa nHauBuayaabHbe shadow-daiiier B /etc/tcb.

Bo3moxkHO, Oymer WCMOIBL30BAH CEPBEpP ayTEeHTU(UKAINH, TOT00HO
ornvcaHHOMY B [4].

[TepcrekTuBBI TaIHHENIIIEr0 PA3BUTHS TTPOEKTA!

® BBITIOJHATH mepecOOpKy initramfs-aiiioB u COKpATUTH UX MEMOYKY
IO OJTHOTO;

e 00€eCIeYnTh €INHOOOPA3HE XIMUPOBAHNS MAPOJIEH;
e coszarh exnnbiii /home—pasmes mpu pabore ¢ a06BIM 13 00PA30B;

® OpPraHm30BATh EIWHBIA KaTajaor wine-mpoduiaeil Aasa BCeX TOJIb30-
BaTeJIel;

® WHTErpPUPOBATH JAHHOE PElieHne B 00pa30BATEIbHYIO CPEY C Baph-
aHTaMU ODydYeHUs U OIEHKU 3HAHWI.

JlutepaTtypa

[1] Ausexceenxo C.II., Muzaiiaosa A.O., OnTumMuzanms aJMUHUCTPUPOBAHUS
oneparonHoii cucrembl Astra Linux npu nepexoze noapasaenenuit OB/ va
oredecTBeHHOE mporpammuoe obecredenue // Oxpana, 6630MaCHOCTD, CBA3b.

2021. Ne6-2. C.15-21. url{https://www.elibrary.ru/item.asp?id=46333684.

[2] IIogroroska nHQPACTPYKTYPHI PXE Ha AstraLinux.
url{https://wiki.astralinux.ru/pages
/viewpage.action?pageld—=263031254.

[3] Tepmunanbubiit cepsep LTSP (Itsp-server-standalone) na 6a3e AstraLinux.
url{https://wiki.astralinux.ru/pages
/viewpage.action?pageld=53642256

[4] Aanvwuna A.B., Joxwun A.J., Kosuyyp M.M., PazpaboTka cepsepa ayTeH-
rudukanuu Ha 6ase ounepaumonnoit cucrembt ASTRA LINUX // Peruo-
HasbpHas nHbOpMaTnka u uHbOpManuoHHas Oe3omacHocTs. 2020. C.262—
265. url{https://www.elibrary.ru/item.asp?id=48027341.
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[NaBen Makapos
CoikTbikap, PMU ®PULL Komu HLL VpO PAH, CJTN
https://makarovpa.ru

MpakTnka npumeHeHus cBobOOAHOro NPOrpamMmMHOro
obecnevyeHus B npenogaBaHun AUCUNNANH
(pUn3nKo-MaTemMaTN4eCcKomn N TEXHNYECKOM

HanNpaBJIEHHOCTHU

AHHOTaUUA

[anHasi ctatbsi npepcTaensiet coboii pesynbTaT 0606w eHNs onbITa npe-
no4aBaHNA Pa3/IN4YHbIX ANCUNNNWH d)VI3VIKO—MaTeMaTVILIeCKOﬁ N TeEXHN4e-
CKOIl HampaBNEHHOCTU CTyaeHTam AByx By30B ropoga CoeikTbiBkapa: Cbik-
TbIBKapCKOrO roCcyAapCTBeHHOro yHusepcutera nmedu Mutnpuma Copoku-
Ha (CoiktlY) n CoiktoiBkapckoro nectoro unctutyta (C/IN) Ha npoTtsixe-
Hum 2011-2024 r. ObcyxaatoTcs NpemmyLLecTBa NCNob30BaHUs cBobogHO-
ro nporpaMmmMHoro obecne4eHus B 4aHHOR 0BNacTn AesTeNbHOCTU, @ TAKXKE
OnMnNCbIBAOTCA HEKOTOPbIE PELLEHNA N METOANKWN, pa3pa6OTaHHble ABTOPOM.

Karwuesnvie caosa: obpasosanue, Hayka, c60bodnoe npozpammroe obecne-
wenue

Bseaenue

HUcnonb3oBanue cBoboauoro nporpammuoro obecnedenus (CIIO) B 06-
pa3oBaHUM BOOOINE W B BBICIIEH IIMKOJIE B YACTHOCTU HE SBJISETCA B MMO-
cJIejIHee BpeMsi 9eM-TO yHUKAJIbHbIM. B KadecTBe MPUMEPOB MOXKHO MPH-
Bectu MHOXKecrBO pabor [1, 2, 3,4, 5, 6, 7, 8] B KOTOpPbIX OLUCAH OLBLT
npumenenust CIIO mpu 00yueHun CTYIEHTOB.

Takum ke 06pa30M M3HAYAIHLHO pa3BUBAJIACH U JaHHas pabora. Ilep-
BBIMU IIATAMU HA TOM IMyTH OBLJIO PEIEHWe aBTOPA MPHU MTPENOIaBAHNN
crynearam Coiktl'Y manpasimenuit «®@usukas u «Pagmodusukas B 2011-
2012 yuebrOM rozmy mucrumiuabl «IIporpamMmvupoBanue wa Cu» HCHIOIb-
zoBarb CIIO BMecTO MOBCEMECTHO PACHPOCTPAHEHHBIX MPOIPUETAPHBIX
cpen pa3paboTKM.

IIpu 3TOM, €CcTECTBEHHO, BO3HUK BOPOC [IOCTYITHOCTH BHIOPAHHOTO WH-
CTpYMEHTapus B KOMMbIOTEPHBIX Kjaaccax CwuikTl'Y. Permennem mamHOM
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MpoOIeMbI Ha HAYAJILHOM 3Tare ObLIO BHIOPAHO CBOOOTHOE PACITPOCTPa-
HeHne B KoMmbioTepHO# cetn CwikT['Y 00pasa BUPTyabHOI MAIlWHBL C
npeasapurebo ycranoBaeHHOW OQC Debian GNU\Linux u Bcem HEOO-
XOJIMMbIM HAYMHAIOIIEMY [POrPAMMUCTY HMHCTpyMeHtapueMm (vim, gec,
glibc, gdb, make).

EfurcTBEHHBIN HEIOCTATOK ITOTO DEIIEHUs COCTOSIJI B TOM, YTO €ro
BHE/IPEHUE MOBBIIIATIO «IOPOT BXOXKIEHUS», T. €. MPEXkKIe 4eM, COOCTBEH-
HO, TPUCTYOUTb K BbINOJHEHHUIO JaOOPATOPHBIX PabOT MO IUCIUILIHHE
«IIporpammuporanne ua Cu», TpebOOBAIOCH CHAYAJIA TPUBUTDH CTYIEHTAM
HABBIKU WCIOJIF30BAHUS SMYJIATOPOB BUPTYAJIbHBIX MAIIHH, O0y9IUTh WX
ocuoBaM KoMaHaHOH cTrpoku UNIX-1ike OC, a Takxke mpuHIUIaM pabOThI
C KOHKPETHBIM CHCTeMHBIM ¥ mpuKIagabiM 110.

[nybokoe ocMbICIeHrEe YKA3AHHON BBIIE MPOOIEMBI TIOKA3AJI0, U9TO Ta-
KW€ YCHUJIAS ISl TIPEOIOJIEHNs TOCTATOYHO BBICOKOTO <«IIOPOra BXOXK/IE-
HUsl» HE OYEeHb ONPABJAHBI MPU W3yYEHUH EIUHCTBEHHON IUCIUILTHHBI
yuebuoro wiana. bosiee Toro, B 0TpbiBe 0T OCTaJIbHBIX KYPCOB (KOTOpbIE
TPAIMIMOHHO PENOIAI0TCS C TPUMEHEHMEM TIPONPUETAPHBIX CPEJICTB) Ta-
Kas MPAKTUKA MOYKET CO3IaTh Y CTYJIEHTOB BIIEYATIEHUE UCKYCCTBEHHO-
cTu ¥ GECIOIe3HOCTH TPOUCXOSINEro. A 310 — 3 deKT MpsmMO MTPOTUBO-
MOJIOXKHBIM U3HAYATHHO 33,y MAHHOMY.

[Iporecc nmpeomoeH s 3TOr0 TPOTUBOPEUUST CTAJ CJIEIYIONIUM ITATIOM
pa3BuTHs MpoeKTa. B ero xozme ObLI HAKOILIEH JIOCTATOYHO OOJIBIION [1e-
MOHCTPAIMOHHBIA U METOAWYIECKHUIl OIbIT, yOeIUTETHHO JOKA3BIBAIOIIIHIL,
YTO MOJIyYEHHbIE HABBIKK W 3HAHUS MOTYT ObITH 3(h(HEKTUBHO HCIIOIH30-
BaHbI [IPU OCBOEHUH CAMbIX PA3JIMYHBIX IIPEIMETOB. BaskKHO HOJ9€PKHY Th,
YTO ITUMU IUCIUIINHAME SIBJISIOTCS HE TOJHKO KOMIBIOTEPHBIE HAYKH,
HO ¥ MaTeMaTHUYecKue, o0ImenpodeccnoHaAIbHbBIE U CIENUAIbHBIE KYPCHI.

Takum 0O6pa3om, B CMBIC/IE MIHPOTHI OXBATA, COAEPKAHUE JTAHHON pa-
6oThI 6JIM3KO K MaTepraiaM, OMMCaHHBIM B ncrounnkax [9, 10, 11, 12], vo
CYIIECTBEHHO OTJIMYAETCS KaK 10 (hAKTUIECKOMY HAIOJIHEHUIO, TAK U IO
HUCTIOTB3YEMbIM TEXHUIECKUM DEITCHUSIM.

Tekyuiee cocTosiHue nNpoekTa

Takum 00pa3oM, HA TEKYIIW MOMEHT IPOEKT MPEICTABJISAET COOOM
cepeep, paboratoruit nox ynpasiaeannem OC Ubuntu u mgocTymHbId s
yAATEHHON pabOThI CTYIEHTOB B JII0OOE BpeMs W u3 Jioboi Touku. s
JIOCTYNA K CEPBEPY MOXKET MCIIOJIb30BATHCS JII000€ YCTPOICTBO C yCTAHOB-
JIeHHBIM Opay3epoMm u moctymoMm K ceru Murepuer. Texunuecknu 310 pea-
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JIM30BAHO € TTOMOTIHI0 Shell-in-A-Box. TakKe mOmIepKUBACTCS JTOCTYII
K CepBepy IO IpOTOKOJy SSH.

IIpu sToMm B pabore ¢ cepBepOM AKTHBHO HCIOJIb3YIOTCS CJIEIYIOIIHE
0COOEHHOCTH.

1. Ckpurnrbi, aBTOMATU3UPYIOIIKE JTOOABICHUE U YIAJIECHUE [0JIb30Ba-
TeJieil CUCTEeMBI, COTJIACHO CIUCKAM aKaJIeMWUYeCKUX TPYIIII.

2. Web-cepsep (Apache), npuMeHsIE€MBbIil /I METOAUIECKOrO obeciede-
HUASA PabOThI CTYIEHTOB.

3. Ycranosyien HabOp paspaborunka: wHTEpIpeTarop Python, Tpamc-
asropsl a3bikoB C u C++ (gee u g++), accembuiepn! (gas, nasm),
crangapraas 6ubnureka Cu glibce, Gubmureka MathGL, cucrema
cbopku make, orsragauk gdb, cucrema KOHTDPOJIsI Bepcuit git.

4. 1751 BBINOJHEHNWsT KaueCTBEHHON rpaduKkn yCcTaHOBIEHBI gnuplot n
Asymptote.

5. YcTaHOBJIEHBI CUCTEMbI KOMIIBIOTEpHOII Mmaremaruku Maxima u
Octave.

6. B kawsecrse cpesm st 06pabOTKH CTATHCTHIECKUX JAHHBIX MCIIOJb-
3ytorcd R u ROOT.

7. 17 mOATOTOBKM OTYETOB ycTaHOBJeH TeXLive.

8. Hamucano npukiagnoe 1O, nozsosisiioiee mpoBOIUTb TECTUPOBA-
HUE CTYJEHTOB 10 TEM WJIM MHBIM KypCaM IIPIMO Ha CEpPBEpe.

9. Bca mearenbHOCTD TOIB30BATENENH MTPOTOKOIUPYETCS, aBTOMATHIE-
CKU BEIYTCH YKYPHAJbI CEAHCOB PAOOTHI.

3akaoueHue

[MoaBoas mwrorn, MOXKHO CKa3aTh, YTO ONUCHIBAEMBIA B PAMKaX aH-
HOIl pabOThHI TOAX0 OBLT MIMPOKO ArmpoOMPOBAH ABTOPOM IPH IIPEmoIa-
BAHUU CAMbBIX PA3HOOOPA3HBIX IIPEIMETOB CTYyJeHTaM OakajaBpuara u
MarucTparypbl Tt HanpasiaeHuii: «Dusukay, «Pagnmodusmkay, «Ma-
TEeMATHKA W KOMIIBIOTEDHBIE HAyKW», «lIpwkiagHas mMareMarwka W WH-
dopmarukay u «MupopMannoHHbIE CHCTEMbl W TeXHOJOTHH». K wmc-
JIy OXBA4EHHBIX TAKUM OOPA30M JIUCIUILIMH MOYKHO OTHECTH CJIeIyiOo-
mwe: «IIporpammupoBanue Ha Cuy, «TexHOoMOrHs TPOrPAMMUPOBAHMS >,
«Ob6bEKTHO-OPUEHTUPOBAHHOE TPOIrPAMMUPOBaHuey, « Teopernueckasi Me-
XaHUKay, « KBaHTOBas MeXaHUKAy, « TUCJIEHHBIE METOIBI PEIIEHUsT BOJTHO-
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BBIX YpPaBHEHUIT», «Y4ueOHasi MPAKTUKA», & TAK¥Ke KyPCOBOE MPOEKTHPO-
BaHUe, HAy4YHas pabOTa CTYIEHTOB W BBITOJHEHWE WMU BBITYCKHBIX KBa-
NUPUKATTHOHHBIX PAOOT.
Takum obpaszom, paboTy JAHHOrO MPOEKTA MOYKHO CIUTATH JTOCTATOY-
HO ycreniHoi. K npeumyiiecrsam pa3paboTaHHON METOIUKH OTHOCATCS:
e HezaBucumocrh OT MCHOIB3yeMOro B By3€ AamllapaTHONO U IIPO-
rPaMMHOIO OOeCITedeHusl.

e JIOCTyITHOCTH CHCTEMBI.
e YHUBEPCAJBHOCTH MMOAXOIA TTPU OCBOEHWUN DPA3IMYHBIX TUCIUILIVH.

e Y106cTBO pabOThl KAK CTYAEHTOB, TAK U [PENOJABATEII.

I'ubKocTh B HACTPOIKE M MCIOJIH30BAHNM.
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Anpgpeii Bacunbes
SApocnasnb, Spocnasckuii rocysapcteentbiii ynusepcuter um. M.I. Jemugosa

Mepexon KOMNbIOTEPHOro knacca 7-ro y4eGHoro
kopnyca AplY na OC Simply Linux

AHHOTauMA

B poknage paccmatpusaetcs uctopusi ucnonssosanunst OC cemeiicTea
Linux Ha komnbloTepax B y4eOHOM KOMMBIOTEPHOM KJ1acCe YHUBEPCUTETA.
Ob6cyxpaercsa soibop OC Simply Linux kak yaosneTsopsitowseli Knto4esbim
KPNUTEPUSIM CaMOCTOSITENIbHOCTYM, OTKPLITOCT BHYTPEHHEro Mpouecca pas-
paboTkn 1 JOCTYMHOCTW AJisSi KOMMEPYECKOrO MCMOJb30BaHUS CTYAEHTaMu
nocne Boinycka. PaccmaTpusarotces Bonpockl nepexoaa ¢ Debian Ha guctpu-
6yTue Simply Linux n HacTpoiikn CuCTeMbI AN NCNONb30BaHUS B YHEOHOM
npouecce.

Karwuesve caosa: Debian, Simply Linuz, admunucmpuposarue

KomnbloTepHblii knacc

B y4ebmbix mporpaMmax ¢akynabrera HHGOPMATHKA U BHITUCIUTEb-
oMt Texuuku ¢ koHIa 2000-x TomOB cymecTByeT Kypc «OmepamnuoHHbie
cuctembl cemeiicta UNIX u nx agmunucrpupoBanues. B ero pamkax cry-
JIEHTHI y4arcs paboTaTh B KOMAHIHOM WHTEep(deiice, aBTOMATH3NPOBATH
nelicTBus ¢ ucnosib3oBanuem Bash u agmunucrpuposars OC GNU /Linux.

[TepBonaganpro Mandira Linux 661 ycTaHOB/IEH B Ka4eCTBE ajabTep-
HaruBbl Windows B KOMIIBIOTEPHOM KJIACCE HA IBEHAINATH MAIIWH. B Ha-
gaste 2010-x Obw1 ocyniecTBIIEH epexo Ha guctpudyTus Debian, koropsiit
BrocsencTsun cras exnacTeerroit OC. B 2022 Beras Bompoc o miepexoe
ua orevecrsennoe [10.

Buibop auctpubytusa
IIpu BBIOOpe mucTpubyTmBa Ha 3ameHy Debian pykoBoacTBOBaIHCH
CHAENYIOMUMU KJIIO9E€BbIMU KPUTEPUSIMHE:

e Pemenne 10KHO OBITH CAMOIOCTATOYHBIM, HE SBJISITHCS MPOCTION-
KOH [Tt mostyuenus: goctymna K Debian.
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[ ] y BbIHyCKHI/IKa JTOJIZKHQ 6BITB BO3MO>XKHOCTH HpI/IMeHeHI/IH CO6CTB€H—
HBIX HaBBIKOB 0€3 00S3aTe/ILCTB OIJIATHI, HO C BO3MOXKHOCTBIO 32
,ZLOHJ'Ia,Ty HOHy‘{I/ITb Hy)KHbIﬁ ypOBeHb HO,ZL,D;ep}KKI/I.

e IIpomecc pazpaborku 6a3oBoro I1O momken ObITH OTKPBITHIM, YTOOBI
CTyAE€HTBHI MOTJIA B HEM y49aCTBOBATH U NOBBITIATH KBaJII/I(bI/IKaL[I/HO.

JlaHHbIM KpUTEpUAM YI0BJIETBOPSAIOT Kak Debian, Tak u orevecrBeH-
uble paspaborku: Sisyphus, POCA «®PEIIl» u Calculate Linux. IToso-
KuUTeIbHBIM (hAaKTOPOM BbIOOpa pemenus Simply Linux crajna aawress-
Hasi wcropus BlammogeiicrBus komnanuu «Bazansr CIIO» ¢ obpazoBa-
TEJIbHBIMU YUPEXKICHUSIMU U MOHUMAHWE WX HY K.

OcobenHocTu nepexoga Ha Simply Linux

B pesysaprarte BBIMOJIHEHWS TEPEXOJA MOKHO OTMETUTH CJIEYIOIIne
paznuuns Mexay aucrpudyruBamu Debian u Simply Linux.

Hokymentanus. s Debian B TErKOM TOCTyTIE HAXOIUTCS KOJTUIECTBO
crareil ¥ PyKOBOJCTB IO BBINOJHEHUIO MTOYTH JIIOOBIX 3amad. s
Simply Linuz urdOPMAIIUIO TPUXOAUTCS TOOBIBATH Iy TEM U3y YCHU S
opunnasnbaoi qokymenraruu u ALT Linux Wiki.

HoctynaocTts I1O B penosutopun. Penosuropuit Debian camraercs
OIHUM M3 CaMBIX OosbInux cpeau Linux-muctpubyrusos. B pemo3u-
ropun Simply Linuz Obuin HalIEHbI BCe HEOOXOIUMBIE [TPUIOKEHUS
WA UX AJIbTEPHATUBHI.

YcranoBka IIO He u3 pemo3uropus. s Debian pazpaborauxu I10
YaCTO CAMOCTOSATEIHLHO CO3Ma0T makerbl. Jdns Simply Linux tako-
ro ypoBus noaaep:xkku I10 mer. Pemrennem mpobsieMbl CTAHOBATCS
aJbTepHATHBHBIE CHCTEMbI JOCTaBKH mpuaoxkennii: Flatpak, Docker,
Applmage u Gunapubie cOOpPKH.

Ckopocrb paborsl makeTHoro meHepkepa. B Debian makers 3a4a-
CTYIO BKJIOYAIOT B Ce0si CKPHUITHI, KOTOPbIE BBIMOTHAIOTCS MOCTE
ycranoBku nakeroB. [Takerst Simply Linux He BKIIOYAOT CKPUIITHI,
YTO 3HAYMTENIBHO YCKOPSET MPOIECC HACTPORKHU CUCTEMbI.

VYmo6cTrBo makerHoro meHemkepa. APT, npumensemsiii 8 Debian,
CHUJIBHO 3BOJIIONMOHUPOBAJI, CTAJ PEIOCTABIIATH yHA0DHOE €eIrHOe
npusoxkenue apt. B Simply Linuz st 107y Y9eHust CXOXKEro ypOBHS
koMdopTa paboThl GBI UCMONB30BaH HHCTpyMeHTapuii EPM [1].
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BesomacHocTh cucrembl mo ymoadanuro. [lo cpasuenuio ¢ Debian B
Sitmply Linur 1O yMOJYaHUIO 3aKPBIT JOCTYM K PSIY CHCTEMHBIX
KOH(UTYpAMOHHBIX (DailIoB, peaan30BaH 00jee CTPOruil KOHTPOJIb
HAJ TefCTBUSAMU MOJb30BATENs, KOTOPHIA HACTPAUBAETCS C MOMO-
LIbI0 UHCTPYMeHTapus control [2].

HacTtpoiika MO n ero udterpayus

Komubiorepublit Kj1ace UCHOIB3YyeTCsi B OCHOBHOM JiJisl HPOBEJICHUS
MPAKTUIECKUX 3AHATHH 1O YIeOHBIM KypCaM, CBSI3aHHBIM ¢ WH(OPMAIIHU-
OHHBIMY TEXHOJOrusMU. [Ipu HACTPOWKEe CHCTEMBI YIAE/ISI0Ch BHUMAHUE
CKOPOCTH 3aITyCKa CaMoii cucrembl u 1ejiesoro 110.

Kommnbiorepbt He HHTErPUPOBAHBI B JIOMEH YHUBEPCUTETA, TAK KAK WH-
rerpaiusg Tpedyer 3HAYMMbBIX PECyPCOB, HO BBIUIPBII OT HEE HE3HAYH-
TesieH. BHyTpu ceTu yHUBEPCHUTETa CTYIEHTAM JOCTYIIEH TOJHKO CETEBOM
JINCK, & IPYTHE CETEBbIE CEPBUCHI HE MHTETPUPOBAHBI B €IWHYIO CHCTEMY
Bxoa. Jdoctym k cereBomy mmcky opranu3osan depe3 GVFS-cioii.

KroueBbiMu cpegamu fjis pabOThI ABISIOTCA KPOCC-TLIAT(MOPMEHHBIE
GecriaTHble MHCTPYMEHTBI OT KoMmianuu JetBrains. Ouu ycranaBsiuba-
IOTCST TIyTEM PACITAKOBKM APXUBOB C TOATOTOBJIEHHBIMU PAa3PabOTINKAMMY
ownapubiMu daitamu. Psan apyrux y4eOHBIX NPUIOKEHUN yCTaHOBJIEH
qepe3 cucremy auctpuOymyu mpusoxkernuit Flatpak. Obbraubie mosb3o-
BaTeJM MOI'YT HX 3aIyCKaTh, HO HE MOI'YT MOAUMDUIMPOBATH Oiaromaps
upasunam Polkit [3].

s yckopeHusi 3amycka cpel pa3paboTKu ObLIa MpOBemeHa padoTa
IO BBIIEJIEHWIO WX KIIIIA, U3 JOMAIITHEr0 KATaJjora B OTIEIbHBIE apPXUBHI.
ITonb30BaTeIH BMECTO CPEIbl PA3pabOTKU 3aITyCKAET CKPUIIT-00EPTKY, KO-
TOPBIN PA3BOPAYMBAECT APXUB W 3aTE€M 3aITyCKaeT npuiaokenue. Takum 06-
pa3om pasmep npoduiisa ObLT 3HAUYATETLHO CHUKEH, HO 3P (PEeKTUBHOCTH
UCTIOJIb30BAHUS K3IIA COXPAHEHA.

JlntepaTtypa

[1] Exunast komanga ynpasienus: nakeramu EPM https://wiki.etersoft.
ru/Epm

[2] Alt Linux Wiki control https://www.altlinux.org/Control

[3] [Ta6non unpasun polkit mua Flatpak https://github.com/flatpak/
flatpak/blob/main/system-helper/org.freedesktop.Flatpak.rules.in
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EkaTepuna lNpokodbesa, JleoHng Hawku, Kupunn bykun

Mockea, HauunoHanbHbI nccnefoBaTensCkuii yHuBepcuTeT «Bbicwas wkona

3KOHOMUKIN», AENapTaMEHT KOMMbIOTEPHONR nHxxeHepun, Mockosckuii nHcTutyT

anekTpoHukn n matemaTtuku numenn A.H. Tuxonosa

Alt Linux kak cpeaa peweHusi obpasoBaTenbHbIX,

NHXXEHEepPHbIX U HAY4YHbIX 3a4ad4

AHHOoTauus

OpHoll 3 ocTpbix NpobnemM, KOTOpbIE MELLAIOT LWNPOKOMY pacnpocTpa-
vernuto CMNO B obpazoBaHuu, ABASETCA HEXBaTKa METOAUYECKOW nutepa-
Typbl. Ta npobnema pewaercs Ha Dase KypcoB psiga YHUBEPCUTETOB, B
TOM 4uncne Ha 6ase aucumnnmubl «OnepaunoHHbIE CUCTEMbBI» N UHAUBU-
ayanbHbix npaktuk kypca no OM UBT MU3M HIY BLUS. JonontuTens-
HO CO3paeTcs obweyHuBepcuTeTcknii hakynbTaTue Ansi Gonee WMPOKOro
pacnpoCTpaHeHUsl MpUKAAAHBIX NpakTuK no gucumnnuHe. C To4km 3pe-
Hua «bBazanst CMNO», npobnema n 3agaum moryT 6biTh pewenbl Ha base
pecypca «Bbubnunoteka Alt Linux» — 3gece umeetcs obweobpasosatens-
Has 1 obuieHay4Has NUTEpaTypa, COAEPXKALLAs INEMEHTbI METOANK Oby4e-
HWUSA C MCNOAb30BaHMeM CBOBOAHbIX nporpammHbix cpeg Maxima, Octave,
Scilab, sisbikam nporpammuposarus Free Pascal, Python, C++4 n gp. Cpe-
an Apyrux npobnem, KOTOpblE NPeaCTOUT NpPeoaoseTs — npenybexaeHune
W CKEMCUC NPUBLIKLWINX NOJIb30BaThCA 3apybexHbiMm nponpuetaphbim 10,
U HexBaTKa 3amHTepecoBaHHbix B paseutuu CMO. B ycnosusx peanusa-
UMM CTpaTerun WMMNOPTO3aMELLEHUs NOKa3aTb 0by4atoWnuMcs BO3MOXHO-
CTn N NpenmyLeCcTBa OTEHECTBEHHbIX ONEPALNOHHbLIX CNCTEM HA NpumMepe
OC «AnbTy (paHee Alt Linux) B pelieHunn akTyasnbHbIX NPUKIagHbIX UHXKe-
HEPHbIX, CTaTUCTUYECKUX M WCCNEAOBATENbCKNX 33fad: 3anycK NpoLeccoB
B pamkax 6a30Boro pyHKLMOHaNa, pasrpaHuyeHmns npas, paboTbl ¢ penosu-
TOPUSIMU, YCTAHOBKM BUBINOTEK 1 NAaKETOB, (PYHKLUOHNPOBaHUS 0bpa3oBa-
TeNbHBIX, NPOrPaMMHBIX, CTaTUCTUYECKMX, rpacuyeckux, cetesbix, [MC un
cneynann3npoBaHHbIX YOPABNEHYECKUX I'IpVIJ'lO)KeHVIﬁ. AKTyaﬂbele TEMATN-
yeckune HanpaeneHusi. OCHOBbI aAMUHUCTPUPOBaHNS nuHykc-noaobHeix OC.
OcHoBbl paboTa € reonpoCTpaHCTBEHHBIMU AaHHBIMU U MogensiMu. OCHOBbI

nNporpaMMupoBaHmnsi u paboTsl C KOAOM B YNPaBIEHUN MPOLECCAMU.

Karuesvie caosa: Alt Linuz, $arxysbmamues, UHCMPYMEHMbL PEWLEHUS,

.MO(?E./L’U,, asmomamusayusd a@munucmpupoeanwz
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BeepgeHue

[IporpaMmMubie TPOAYKTHL Kitacca Enterprise HEPEIKO BBIPACTAIOT W3
00pa30BaTe/IbHBIX [IPOEKTOB. PaHee CryJeHThl B IPEAIIECTBYONUX IPO-
eKTax pa3paboTajn CHCTeMYy aHAJIN3a TeONPOCTPAHCTBEHHBIX JAHHBIX U
MOCTPOeHHUsT KapThl penibeda. B cBoeil paboTe OHU MCIOIB30BAINA CBOOOI-
Hyto reourdopmanmonnyio cucremy QGIS, BkodeHHy0 B 1ucTpubyTus
OC «Agabr ObpazoBanues. 3a NpeIecTBYONAE TP TOAA ObLT pa3pabo-
ran 6a30BbIit mys npakTuk 10 Kypey OC ¢ ygerom ocobennocreit 9 Bepcun
«Amnr O6pasoBanues (TpefyeTcs MOaHOE OOHOBJIEHHE C YYETOM OCOOEH-
Hocreit 10 Bepcun, a takxke quddepeHnuanyuu IucTpudyTUBOB), CO3/a-
Ha MpoOHas MporpamMma TpeHaskep Ha 6aze «Ambry ms kypca BCuKC,
CO3IAaHO HECKOJBKO 00YJaOMMUX BUACOPOIUKOB. T pedyercs mpuBedeHne
CTYJIEHTOB K PA3BUTHUIO WHCTPYMEHTOB Jijisi TPOQECCHOHATIBLHOIO 00y Ue-
HUSI, aHAJINTHKYA W UCCIIeNOBaHmit Ha 6a3e maardgopm «Amprs. Pabora B
mpoektax CIIO oTim4HO mOMOraer peajn30BaTh WIEH, HABBIKA W OIBIT
CTYZIEHTOB.

CIIO akTuBHO UCHOIB3yeTcsA U B HAy4dHbIX npoektax HUY BIID mo-
MEMO 0bsTacT PabOTHI € TEONMPOCTPAHCTBEHHBIMU JIAHHBIMU, B YACTHOCTH
MPOBOJAT KJIACCH(DUKAIMIO OITyXOJIEBBIX KJIETOK C HMCIOJb30BAHUEM MO-
peseit mammunoro o0y4enust B cpege OC «Aubrs. B Bpecrckom rocy-
nmapcrBenHoM TexamdeckoMm yuuBepcurere CIIO umcmomb3yior mis 99T-
MOHHUTOPHHTA TCUXUYECKOIO COCTOSTHWS Tosb3oBaTess. [loaromy Ha bGa-
3e mommocreir MUOM HINY BIIID u Bazansr CIIO MoxKHO mpomoi-
KUTh PA3BUTHE MOTEHIHATIA TPOGECCHOHATHHON YIeO0HO-MEeTOMMIeCKO
JIeATeIbHOCTH ¥ aKaJIeMUYECKO pPaboThl, pa3paborarb MHCTPYMEHTHI K
sdpdexTnrHOM peanm3annn. Takke ecTh MOTEHITHAT [IJIsT COTPY/IHAYIECTBA
¢ apyruMu yauBepcuteramu u HUN.

Mpumepsbl pewennii

Owuu 3 npumepos. Ha 6a3e CITO Obitur mOCTPOEHBI aKTyaIbHBIE U]~
poBBIe MOzeNn pebeda MECTHOCTH € MCIoIb3oBanueM momaysreit QGIS.

Ha 6a3e coOpaHHBIX OTKPBITHIX MPOCTPAHCTBEHHBIX JTAHHBIX MECTHO-
ctu ObL1a mpowsBenena oopaborka. B mporpamme QGIS mocrymHo HaMO-
JKEeHMe 9THX JTAaHHBIX HA KAPTy B BHJE TEHEBOTO pesbeda, ITo MO3BOIsIeT
co3athb 3pdexr obbémuoi KapThl. Jamee ObL HATOXKEH HA KAPTY IBe-
TOBO# T'PAJIMEHT TIO BhICOTE pesibeda. Bbhiia ncrnonb3oBana BO3MOKHOCTH
J100aBUTH W30JIMHUU HA, TOTOBYIO KApTy pebeda.
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Puc. 1: Kapra u ludpposas momzensp Boabckoro kapbepa

s mocTpoenust U poBOi MO/IE/N OBLT UCTOJB30BAH MOIYIhb
qggis2threejs, MO3BOJSIOMNI TIEPEBECTH TOIYUEHHYIO KapTy pesibeda B
3D-Mozenb ¢ pa3IMYHBIME HACTPORKAMU CXKATHUS /PACTIKEHUS [0 BHICOTE
n mmpuHe. Pazpaboranubiii aaropuT™ ObLT HCIIOIB30BAH ISl TOCTPOEHNUS
KapThl pesibeda reppuropun Bonbckoro kapbepa B CaparoBekoii obiacru
C UCTIOIH30BAHUEM OTEPAIMOHHON CUCTeMbI AJIBT W TMPEIYCTAHOBICHHON
nporpammbl QGIS. Pe3ynbrarsr npencrasiensl Ha puc. 1.

Emie ogaum npumepom paborst ¢ ganabivu #Ha 6a3e OC «Ajbr» BbI-
CTYTIAET MUPOKOE UCTIOIH30BAHNE TPOTPAMMHBIX MOIYJICH U MTPUIOKEHWH
JIJIsT BBIBOJIA Pa3HO(OPMATHBIX JAHHBIX W Pellenuii. B 4acTHOCTH, reoso-
Karmit Ha 6aze momyseit Python, mocrpoenne pekpearmoHHBIX 30H [1-4].
OMH 13 IPUMEPOB TAKOTO PEIIEHHs /it 00y YAIOIIUXCA MPEACTABIEH HA
pucyHkax 2-4.

Ha 6a3e paborbl ¢ TepMuHAJIOM OOYYAIOIIUMCS JEMOHCTPUPYETCs
CTPYKTypa IMOTOYHBIX IPOIECCOB W PAbOTHI ¢ HUTAMU KaK dJIEMEHTBHI U
MHCTPYMEHTBHI 0a30BOr0 aJIMUHUCTPHUPOBAHUS OIEPAIMOHHON CHCTEMBI.
IIpumep Hammcanwmst CKPUTTA /TSt 3AMyCKA HUTEH TTPEICTAB/IEH HA, PUCYH-
Ke 5.
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Puc. 2: Hanecenne pagmyca JOKAITMOHHOM 30HBI 1 METOK

Puc. 4: Hamecenne pagnyca JTOKAITMOHHON 30HBI B METOK



VTpeHHee 3acepatmne (10.00-13.30) 161

int main (int arge, char *argv[])

pthread_t threads [NUM_THREADS].
int rc;
long t;
for{t = 0; © < NUM_THREADS; T++){
printf(*In main: creating thread %ldwn", t);
rc = pthread_create(&threads[t]. NULL, PrintHello, (void *)t);
pthread_join(threads{t], 0);
if (rec)

printf{"ERROR; return code from pthread_create() is %d\n", rc);

exit(-1}
}

}
pthread_exit(NULL);

Puc. 5: ®parment Koja /it 3aIIyCKa HUTEH M MOTOYHBIX IIPOLIEECOB

par gl v AP _LURERL erw_kesp +0 “DILPLAY RAUTHORITY®

Puc. 6: IIpomeccor mobasienns moab3oBaTeseit

Takyke s 3amycka HATEHl MOXKHO HCIOJIb30BATH YCTAHOBKY ITa-
KeTOB M3 pEno3uTopusi, ombamorek, Hampumep, libcthreads-20130723-
alt1.x86g4.rpm.6., .

A TakKe yCHOENHO peajin30BaHBI 3AMYCKU TAKETOB MO KOHOMHUKO-
dbuHaHCOBOMY aHA/M3y (DOHIOBOTO PHIHKA, CO3IAHBI IPUIOKEHUS B PAM-
KaxX TeXHHKO-9KOHOMUYeckoro ayaura u ucnonbzoano CIIO mo pasno-
byHKIMOHAIBHON HampaBjieHHOCTH. B wacrHOCTH, 11 pelreHus: 3a/1a4
UH?KEHEPHO-TeXHUYECKOI'0, SIKOMOHUTOPUHI'OBOI'O U COLUAJIbHOI'O XapaK-
Tepa, HATIPUMED, I AHAJIN3a U COBEPIIEHCTBOBAHUS PAOOTHI C JAHHBIMY
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B paMKaX KOMTIJIEKCHBIX OTYETOB TIO YCTOWYMBOMY PA3BUTHIO TTPEITPHI-
Tl PECYPCHOTO CEKTOPA U HEMDTEXUMUIECKON OTPACIIH.

3aknyeHune

Takum obpasom, Ha ocaoe CITO u mudposbix miardopm «Bazambr
CIIO», 8 MUDM HUY BIIID pa3pabarbiBAIOTCS MATEPUAIIBI JJIs HHTEP-
AKTUBHBIX KYPCOB, YIOHO-METOIUUECKUE MATEPUAIIBI IJIsI TTOCIeAYIOMIeH
nybauKanuy nocobust u JOMOJHUTEIbHBIE YIeOHbIe MTPOrPAMMHBIE TTPHIO-
JKeHust M0 (PaKyIbTATUBY.

Karouyespimu 3ala9aMi BBICTYIIAOT:

e Paspaborka mpHKIAIHBIX 3a1a49 171 OTPAOOTKHU MPAKTUIECKAX Ha-
BBIKOB

e Pazpaborka TeOpeTHYEeCKHX MATEPHUAIOB I CaAMOCTOSTEILHOTO
A3y IeHN

e llzamenenme mporpaMMHOTO KOMILIEKCA, /I U3YIeHUs TUCITUTIITHBI

o ll3menenune KOMILIEKTa J1aDOPATOPHBIX paboT mis 6osee yriaybsieH-
HOTO W3YYEHUS TUCIUTIIHHBI

e Paspaborka (akTypbl yIeOHBIX MATEPHAJIOB s OOIEYHUBEPCH-
TETCKOro (DAKYJIBTATHBA U MAIOJIErO

Ilo pesynbpraram udydenusi (OPMHUPYIOTCA HABBIKH: paboOTa C JUCTPH-
oyruBamu OC <«AsbT», agMuHUCTPUPOBaHUE Linux-momoOHBIX CHCTEM,
pabora ¢ makeramu u sapom, pabora ¢ Python, C, pabora c wiki-
PUTEPTEKCTOBOM JOKYyMeHTANWeld, 3HAHUEe TeXHUYIECKUX U 00Pa30BaATEb-
HBIX CTAHIAPTOB, PA0OTa B HAYYHBIX U OOPA30BATEILHBIX TPOEKTAX. Y Me-
HUs: HAIIHCAHUE 00PA30BATENbHBIX MATEPUAJIOB /i yIeOHOrO U mpodec-
CHOHAJILHOTO WCITOJIb30BAHUsI, TIPOBEIEHNE MPOMECCHOHATBHBIX TPAKTHK
¥ MACTEP-KJIACCOB TI0 QIMUHUCTPUPOBAHUIO U (DYHKIIMOHAIBHON padoTe ¢
OC, obydenne KagecTBeHHON pabdore ¢ WHAMOPMAIMOHHBIMY T11aThOPMa-
MU, B 9YaCTHOCTHU C OT€YECTBEHHBIMH, B YCJOBUSAX MMIIOPTO3aMeIeHus. A
o urory (GOpPMHUPYETCsi U PA3BUBAETCS WHTEPAKTUBHAS U MPOTPAMMHO-
MeToudecKas 0a3a NMPHUIOKEHU, MHCTPYMEHTOB M aKTYyaJbHBIX Derie-
Huii.
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Jleonng Hawknn, EkatepnHa MapwyTtuna
Mockea, HAY BLLI3

MpoekT: npoexkt VPCS
https://github.com/lbchashkin/vpcs/tree/ipv6_gateway

n

PacwupeHune BosmoxxHocTeli npoekta VPCS npu
mogenupoBaHun IPvb-agpecaunn ¢ ncnonb3oBaHnem
porpaMmmMHOro amynsitopa komnototepHbix ceten GNS;

AHHOTaUUA

[anHasi pabora nocssiwena passututo npoekta VPCS npu mogenupo-
BaHUU KOMMbIOTEPHBbIX CeTelN B nporpammHom amynsitope GNS3. B pabo-
Te MpeAsiaraetcsi peleHne NpobnemMbl OrpaHNYEHHbIX BO3MOXHOCTEN BUp-
TyaneHbix komnbtotepo VPCS npu mogenuposanun IPv6-agpecauynn B
GN Ss3. PazpaboTan mexaHusm gobaeneHuns n MCnosnb30BaHNsA CTaTUHECKO-
ro mMapupyTa no ymon4danuto npu IPv6-agpecaunn ans BUpTyasbHbIX KOM-
netotepos VPCS.

Karoueevie caosa: komnwvromephnve cemu, IPv6-adpecayus, modesuposa-
nue, VPCS, GNS3
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B nacrosiee BpeMsi OrpoOMHOE 3HAYEHUE TTPHOOPETAET MCIIOIH30BAHNE
IPv6-aapecanym, KOoTopast perraeT nmpodjaeMy HeIoCTaTKa aJIpecoB B TIPO-
tokosie IPv4 [1]. B ¢Bsi3u ¢ 9THM BaxKHBIM aCHEKTOM BO BpeMsi 00yYeHHs
AJIMUHUCTPUPOBAHUIO KOMIIBIOTEPHBIX CETel CTAHOBUTCS MOJETUPOBAHKE
IPv6-agpecamuu. Tem He menee, Ha JaHHBII MOMEHT B 3TOi obsjactu Cy-
IIIECTBYET TPOOJIEMa ONPAHWYEHHOCTH (DYHKIIMOHAIA, HEKOTOPBIX IMYJIs-
ropos (mampumep, GNS3). Ilenbio manHOil paGoOTHI ABJSETCS DEINEHUE
IpOOJIEMbI MOIEINPOBAHNSA cTaTrdeckoit IPv6-aapecannn B mporpaMMHOM
smynsarope GN Ss ¢ UCoIb30BaHUEM BUPTYaIbHBIX KoMIbiorepo VPCS.

Cpeiu OCHOBHBIX MHCTPYMEHTOB JIJTsl MOJICTMPOBAHUS KOMITBIOTEPHBIX
cereil MOXKHO BbIJIEJIUTD TAKUE IIPorpaMMHbie poayKThl, Kak Cisco Packet
Tracer u GN S3. Cisco Packet Tracer (CPT) — npomnpueraphas mporpam-
Ma, JIJIs MOJEJIMPOBaHUS CeTell, BhimycKaemas Kommanneir Cisco Systems.
GN S5 (Graphical Network Simulator) — nporpammublii SmMmyagaTop ceru
C OTKPBITHIM UCXOIHBIM KOJOM, pacipocrpansiembrii o nuren3ueii GNU
GPL.

B pab6ore [2] npuBeseH CpaBHUTEIBHBIN aHAJIN3 JOCTOMHCTB W HEIO-
CTATKOB HambOJiee PACIPOCTPAHEHHBIX CHCTEM MOIEIUPOBAHUS, MO Pe-
3yJAbTaTaM KOTOPOTO HAWOOJIBINAM YHUCJIOM CHJIbHBIX CTOPOH 00/1a1ai0T
GN S5 u Cisco Packet Tracer. Cpein 3Ha4UMBIX TPEUMYIIECTB UX UCIOJIb-
30BaHUs BBIJEISIOT JPYKECTBEHHBIN Tpadudecknii mHTEpdEiic u 1mosI-
JIEPIKKY CPa3y ABYX CEMENCTB OnepannoHHbix cucreMm — Linux u Windows.
Ocuosubim Hegocratkom Cisco Packet Tracer siBiisiercs paboTa MCKITIOUH-
TEJIbHO C ceTeBbiMu ycTpoiicTBamu Cisco, B TO Bpems kKak B G N S3 nmeercs
BO3MOXKHOCTH MCIIOJIb30BATH OOPA3bI BUPTYATBHBIX MAIITAH HA PA3JIUIHBIX
OIEPAIMOHHBIX CHCTEMAX.

B MonenupoBannu KOMIBIOTEPHBIX CeTel BbIIEIAIOT 2 OCHOBHbBIE KaTe-
rOpUM YCTPOMCTB: CETEBBIE YCTPOWCTBA, UCIOIB3yEMbIE [IJIsT MaPIIPYTH3a-
MU ¥ Tepesadn TpaduKa B CETSX, a TAKKE KOHEUHBIE YCTPONCTBA, KOTO-
pble MOYKHO HCIOJIB30BATH JIJIsl TEHEPAIN TPpapUKa U TPOBEPKH CBI3HO-
ctu cerr. B KagecTBe TOCTEIHUX MOTYT HCIOJb30BATHCS 0OPA3bI BUPTY-
AJIBHBIX MAalluH, a Takxke creruaiabioe [T0 ¢ 6a30BbIME CeTEBBIMU KOMAH-
nmamu, HanpuMmep, mpoekT VPCS [3]. VPCS (Virtual PC Simulator) — npo-
€KT C OTKPBITHIM MCXOJIHBIM KOJIOM, KOTOPBIH MO3BOJISIET IMYIUPOBATH 10
9 mepCcoHaIbHBIX KOMIIBIOTEPOB BO BpeMsi MOeanpoBanus ceru. Hebomb-
ot 00bEM TTOTPEBITEMBIX PECYPCOB 110 CPABHEHUIO C BUPTYATHHBIME Ma-
muHaMu cocraBiser ocaoBHoe npenmyinectso VPCS. Tem He menee, gan-
HOrO (PYHKLMOHAJIA BIOJIHE JOCTATOYHO JIJIsl 33124 MOJIEJIUPOBAHUS CETH.
VPCS BXOmuT B KOMILIEKT MPOrPAMMHOrO smysastopa GNSs, 9ro mo3-
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BOJISIET WCIOJIH30BATH €0 B TPOEKTaX 0e3 JOTMOMHUTENbHOH YCTAHOBKN
n HacTpoiiku. OJHAKO BO BPeMs MOJIETMPOBAHMUS IIPOEKTa KOMIIHIOTED-
Hoii cern B GN S3 ObLa BbIsABIEHA TPODOJIEMa HEBO3MOXKHOCTH YCTAHOBKA
CTATUIECKOTO MapIIpyTa mo ymosmadanmio npu [Pv6-anpecamun B BupTy-
asnpaOM KoMmmbioTepe VPCS.

s mobapnerus GpyHKIIMOHAIA YCTAHOBKM CTATHIECKOTO MapIIPyTa,
10 yMOJIYAHUIO B BUPTYaJIbHbIX KoMibioTepax VPCS rpeboBasiocs Jiopa-
60oTaTh MAPCHHT KOMAHILI ip /i yCcTaHOBKH IP-ampeca, a Takke m3Mme-
HUTD JIOTUKY OTIPABKH HAKETOB. [lapCHHr KOMAHIbI COCTOUT U3 OLPeIesie-
HUSI 3JIEMEHTOB, KOTOPhIe ObLIH Mepesanbl B KoMauay: IPv6-aapec, macka
U MapIIpyT 1O yMoa49auuto. [Ipu 3ToM Macka MOKeT ObITh HE 33/ IaHA WJIH
3anucana kak nocie IPv6-agpeca, Tak u 1mocje MapuipyTa 10 yMoJda-
ano. Takke ObLTH HOOABIEHBI COOTBETCTBYIOIINE TIPEIYIPEK IEHUs, WH-
dopmupyOIIKe MOIB30BATEIS O HEBO3MOXKHOCTH yYCTAHOBKHU BBEIEHHBIX
napamerpos IP-ajpeca (IPv6-aupec ycrpoiicrsa He 10J2KEH COBLAJATD C
MapIIPyTOM MO YMOJTIAHUIO; MAPIIPYT MO YMOTIAHUIO TOJKEH HAXOIUTh-
Csl B TOIA JKe TMOJICETH) — IIPU JAHHBIX OMUOKAX MapIIPyT 10 YMOTUAHUIO
uraopupyercsd. Ilpu ycmemnoit ycranoBke IP-anpeca moib30BATETIO BbI-
BosuTCs mH(MOPMAaIs 00 YCTAHOBIEHHOM AJIpece W MapIIpyTe 110 yMOJ-
YAHUIO, ec/ii OH ObLT 3aJaH B KOMAaHJE, a B MPOTHUBHOM CIy4ae — yCra-
HOBJIEHHBIH paHee MapIipyT yaaasercs. Pa3indabie BAPUAHTHI yCTAHOBKY
IP-azgpeca ¢ mpemynpekIamuMu COOOIEHNSIMU IPUBEIEHBI HA PUC. 1.

Puc. 1: Paznmuanble BapuaHTbl yCTAHOBKH MapIIPYTa MO YMOTIAHUIO
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HpI/I YCTaHOBJIEHHOM CTATUYECKOM MapPINPyTe MO0 YMOJTYaHUIO0 TTaKeThl
Oy/IyT OTIpaBIAThC 10 manuomy aapecy. Eciu MAC-anpec y3ia mapi-
pyTa 1Mo ymosdanuio orcyrcreyer B tabaure MAC-aapecos, To Oymer oT-
npassier 3anpoc Neighbor Solicitation mist onpenenenus MAC-anpeca y3-
na. TectupoBanue pa3pabOTaHHOTO (PYHKIIMOHAIA OCYIIECTBIIAIOCH B IIPO-
rpamMmmHOM dmyssitope GN S3. [1jist 3T0T0 ObLIa CIIPOEKTUPOBAHA HEOOIh-
mas KOMIbIOTEPHASA CETh, COCTOAIIAA U3 2 MapIIPyTU3ATOPOB U 2 KOHEY-
HBIX YCTPOMCTB, MOJKIIOYEHHBIX K KaXKJIOMY MapIIPYyTHU3aTOPY COOTBET-
crBeHHo (puc. 2.).

ALT-R-1 ALT-R-2
| 2001:1::0/64 3
il =
S
1
2001:a::0/ 64 ‘ 2001:b::0/64

@i
il @i
=

Puc. 2: Tonosmorust KoMnboTepHOit ceTn

B kadecTBe MapIipyTH3aTOpPOB HUCIOJIb30BAJNCH O0OPA3BI BUPTYAJIb-
HBIX MAIllUH C YCTaHOBJIEHHON onepamuonuoii cucremoii «Aasr CepBep»,
a B Ka4ecTBe KOHEYHBIX YCTPOHCTB — BUpPTyasbHble KoMnbiorepbl VPCS.
Ha mapmpyruzaropax ycranosiennl IPv6-aapeca, a takake mapmpyT 10
yuanéunoit ceru. Ha xoneunnix ycrpoiicrBax nacrpoennt IPv6-anpeca u
MapIIpyThl IO YMOJUYAHUIO. Y THIUTA Ping Ha 000X KOHEYHBIX YCTPOIi-
CTBAaX TOKA3bIBAET, YTO CBA3HOCTH MPUCYTCTBYET (puc. 3.).

Takum 06pa30M, MOYKHO CI€IATh BHIBOI, 9TO TECTUPOBAHUE MPOIIEHO
YCITIEITHO ¥ Pa3pabOTaHHbBIH (DYHKIIMOHA YCTAHOBKY MAPIIPYTOB MO YMOJI-
ganuio B IPv6-anpecanuu paboraer KOPPEKTHO HA BUPTYAJIbHBIX KOMITHIO-
repax VPCS u MoxkKeT uCrosib30BaThCs PpU MOJAEIMPOBAHUN CTATUYECKOM
IPv6-anpecarum.
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Puc. 3: IIpoBepka CBA3HOCTH C MOMOIIBIO YTUJIATHI PINg

JlntepaTtypa
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Muxaunn Hepromopey,
LLI&nkoso, NocyaapcTeeHHoe brogxeTHoe npodeccuoHansHoe obpa3oBaTenbHOE
yupexgaeHue Mockoeckoii obnactn «LLénkoBckunii konnemx», cTygeHT 2 Kypca

Mcnonb3oBaHne nHcTpymedTa ipcalc B pamkax
AEeMOHCTPaLMOHHOro 3K3aMeHa Mo crneunanbHOCTU
09.02.06 «CeTeBoe n cucreMmHoe agMUHUCTPUPOBAHNE»
B KOJsIeaxKe
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AHHOTaUMA
B poknage paccMoTpeH OMbIT yCMEWHOro NMpUMeEHEHUs UHCTPYMEHTa
ipcalc B pamkax noaroToBKM K npouesype AeMOHCTPALMOHHOIO 3K3aMeHa
no cneymnansHoctn 09.02.06 «CeteBoe n CUCTEMHOE aAMUHNCTPUPOBAHIE >
B FBMNOY MO «LLgnkosckuii konnemx>»

Karwuesne caosa: «Aavms, CIIO, obpasosanue, ipcalc, GNU, woanredoic,
cemu

OObuwme ceegeHus

Ha nemoncrpamuonnom 3k3amene 1o crnenuasiabaocru 09.02.06 «Cere-
BOE M CHCTEMHOE aJIMUHUCTPUPOBAHUE» CPEIN MPOUYNX 3aJAHUH B CAMOM
HavaJie HeOOXOINMO CHAEIATH PACUeT TOICeTeH OMUpasich MPUMEpPHO Ha, Ta-
Kyio cxemy (Puc.1).

Komedno, MbI MOXKEM [IJIT 9THX I€JIeH BOCIOIb30BATHCS CIIEIHAIbHDI-
MH cepBuCaMu ceTn VIHTepHET, KOTOPBIX TaM B JOCTATOYHOM KOJHUIECTBE.
Ho Bot uro menarb, ecin Ha dK3aMmeHe nocTyn B VIHTEpHET 3amperreH, a
pacdersl cjaejiaTb HeoOXOAUMO. 31eChb HaM Ha LOMOIIb IPUAET KOMAaH/1a
ipcalc, koropas B guctpudbyTuse OC nmubo ecth, 1100 ee MOXKHO yCTaHO-
BUTb.

Kanskynatop nogceteii 8 GNU Linux

Jtst Toro, 9TO0 MBI MBI MOT/IH (P(MEKTUBHO YIPABIATH CETHIO, MBI
JIOJIZKHBI yMETh PaboTaTh ¢ MoJAceTsiMu. [OBOPS TPOCTHIM SI3BIKOM, CHCTEM-
HBI AIMUHECTPATOD Pa3buBaeT ceTu Ha HECKOJIbKO MaJibiX moacereii. Bee
9TO SABJISETCS HEOOXOIMMBIM YMEHUEM PAOOTHI AIMUHUCTPATOPA, JIJIS:

® HUBEJMPOBAHUS CETEBBIX yTPO3;
® YUIyYINEHUsI COCTOSTHWS CeTeBOil 6e301acHOCTH;
e yBequuenus 3(PpDEKTUBHOCTH MAPIIPY TU3AINAHN.

B mpormeaype meMOHCTpPAIMOHHOTO dK3aMeHa u deMnuoHaToB «IIpo-
deccrnonabl» 3TO 00s13aTENIBHBIHN TYHKT, KOTOPBIA KaK Pa3 W IIPOBEPSET B
TOM WJIM WHOM BHJI€ OOO3HAYEHHBIE BBIIIE KOMIIeTeHIuu. Bcé 310 Tpebyer
MmaTeMmaTndeckux pacueron IP-aapecos ¢ mackamu momceTeii.

Va00HBIM WHCTPYMEHTOM JIJIsI PEAJW3AINN JTAHHBIX [eIell sSBIsSeTCs
komanga IPCALC.
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Tononorns cetu

-
INTERNET

BpEMEHHDE
MOOKNHMEHHE
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BR-SRV
=

| BRANCH /

3ananne 1 moayaa 1

1. Bumomnuurte BazoByio HacTpoHKY BoeX yeTpoicTs:
a. [Tyn agpecos s cetd ofuca BRANCH - ne Gonee 16

b. [Tyn aapecos ans cern odmca HQ - ne Gonee 64

Puc. 1: Paccaurars IP-aapecamuio IPv4

Komanma ipcalc B Linux mcmomb3yeTcst /It BBITOJTHEHUST MPOCTHIX
Marunyasuii ¢ [IP-anpecaMn, Takux Kak BbIYHUCJIEHUE TUATA30HA XOCTOB,
IITPOKOBEIIATETbHON PACCHIIIKU, CETH U MACKH [MOJCTAHOBOYHDLIX 3HAKOB
cisco. On npunumaer cereByio macky u IPv4-aapec u BoO3Bpaliaer 1nojHy
undopmarmio 06 IP-anpece xocra. Ilomobuo apyrum xomanmam Linux,
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Puc. 2: Ycranoska ipcalc

OHA IIPe/IJIaraeT HeCKOJIbKO [IaPaMETPOB, OPEIeAIONuX, KaKyo nudop-
Marmio Oymer comepxkaTh ipcalc.

31ech MbI ONpeIenM, Kak UCIOIb30BaTh KOMaHIy ipcalc B Linux u
KaK C e€ MOMOIIBIO MOJIy9nuTh Kejgaemyio mHdopmanuio 06 IP. Bo-tiepsbix,
JaBaiite 0ToOpa3uM, KaKyIo OMIUIO IIPEIOCTABIsAeT HAM KOMaHIa ipcalc
B Linux ¢ momompio komanabl -help, a 3areM Mbl OyaeM HCIOJIH30BATH
9TH OIIMK JJIs IOJIyYeHHs KeJaeMoro BbiBoza. lasaiitre orobpasum ma-
pameTpbl KOMaHIbl ipcalc B Linux: Kak 0OBIMHO, MBI MOXKEM BBI3BATH
CIIPABKY O MPOTPAMME U O3HAKOMUTHCS C OMIIUSMU ITPOTPAMMBI.

root@isp: froot

| ®aiin Mpaska Bwg [MMowuck TepmwuHan Momollb

ipcalc --help

Puc. 3: mapamerpst, qocTymnHbIe Aj1s KOMaHIBI ipcal

C momorpo ipcalc MBI MOXKEM TMOJIYyYUTh HEOOXOIUMYIO0 WHMOPMAa-
IO O HYy?KHOM HaM CETEBOM aJIPEeCce.

Komanna ipcalc Bozsparmmaer IPv4-aapec ceru kKak B JeCSTHYHOM,
TaK U B JBOMIHOM (popMaTe KOTOPBIt MBI MOXKEM OTCedb omrueit -b. s
BBINEYKA3AHHOTO 4IPECA MBI MOKEM PACCUNTAEM HEOOXOIMMYIO HAM TOI-
CeTh.

JlaBaiiTe MO3HAKOMUMCS, C TTApAMETPAMU KOMaHIbI.

® CITOJIb3YeTCs [Tt TIOJydeHusT HeoOXOAMMOTO KOJIMYeCTBA XOCTOB B
onmuoit monceru. Hampumep, 10.

Komanma ipcalc Borauciamia mogcers ¢ 10 xoctamu, ¢ MacKamMu, KO-
TOpBIE HYKHO YKA3bIBATH TPHU pabOTE C 33 TaHUEM.
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root@isp: /root

®ain Mpaeka Bwag Mouck TepmuHan TMomole

ipc 1 0

e Internet

Puc. 4: [Tonygaem madOpMAIIAIO O HY?KHOM HaM
CeTeBOM ajpece

user@isp: /home/user

@aiin MpaBka Bua Mouck TepuuHan Momolls

Puc. 5: paccunraem HEOOXOIUMYIO HAM MOICETH

Buisoabi

ITo pesynbpraram ampobaruu KOMaHbl ipcalc npu MOArOTOBKE K Je-
MOHCTpAIMOHHOMY 3K3ameny 1o creruaabroctn 09.02.06 «CereBoe u cu-
CTeMHOe aJMUHUCTPUPOBAHUE» CIeJIaH BBIBOJ, YTO JAHHBIA BUJ 3aJaHUi
JIOBOJTBHO YCIIEIITHO PEATM3YETCs B CPEJIe CBOOOIHOTO MPOTPAMMHOIO 0bec-
IeYeHud C IOMOIBI0 MPOrpaMMBbl KOHCONIBHOR ipcalc, KOTOpas nMeeTrcd
B PENO3UTAPUAX IPAKTUIECKH JTI0O0ro aucrpudyTusa Linux.
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user@isp: /home/user

®aiin Npaska Bag Monck TepwuHan Mowous

ize: 10 hosts

Puc. 6: He0OX0AMMOr0 KOJIMYECTBA XOCTOB B OJHOI HO/ICEeTH

Anekcangp 3ybapes
Apxanrensck, CesepHbiii (ApkTudecknii) degepanshbiii ynusepcutet nmenn M.B.
JlomoHocoBa

MNcnonb3oBaHue cuctem noucka ysisasumocTeli
JIOKaNbHbIX U CETEBbIX CUCTEM

AHHOTaUMA
B faHHOM cTaTbe paccMaTprBatoTCs BOMPOCHI MPUMEHeHUsi CBOBOAHOro
NpoOrpaMMHOro obecneveHnst Anst BbISIBAEHUS YSI3BMMOCTENR B nHdopmauu-
OHHBIX CMCTEMAX, CBSA3aHHbIX C JIOKAJIbHbIMW N CETEBbLIMU NHANKATOPAMM.
Llenb cTaTbym — paccMoOTpeTb BOMPOCHI, CBA3aHHbIE C NMPUMEHEHWEM WH-
CTPYMEHTOB MO BbISIBNEHUIO YSI3BUMOCTEN B AanbHeliweii pabote. B craTbe
npuBeAeHsl NONynspHble 6UBANOTEKN U METOAMKM CKAHUPOBAHNS.

Karouesvie crosa: yazsumocms, mecmuposarui Ha NPOHUKHOBEHUE, UH-
Popmayuonnan bezonacrocms

[Ipumenenve JTUIEH3UOHHBIX ¥ CEPTUMOUITNPOBAHHBIX CPEICTB 3AIUTHI
B 00pa30BaTEILHOM IIPOIECCE UTPAET JOCTATOIHO OOJIBIITYIO POJIb B TOI-
TOTOBKE KAJIPOB B 00IACTH 3AIUTHI HH(MOPMAIMOHHBIX U ABTOMATH3UPO-
BAHHBIX CUCTEM. B 1esi0M, IpuMeHeHre CPEICTB 3AMUTHI KAK OCHOBA JIJIs
0Oy 9€eHmsT TO3BOJISIET TTOATOTOBUTH CIEIMAJINCTA, KOTOPBIH MOYXKET TTPUMe-
HSITh CPEICTBA, 3AMUTHI MHMOPMAIIUN HA, TPEAIPUITUSIX TaM, T/I€ OHU UC-
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mob3yroTesa. OHa U3 KIIIOYEBBIX MPOOJIEM — 9TO PEAJTU3AIST TPAKTHKO-
OPMEHTUPOBAHHOTO TOAX0/1a U (POPMUPOBAHNE PAMOK, B KOTOPBIX CIIEIHa-
JINCT OKA3bIBAETCS HE CIIOCODEH MOJIb30BATHCS APYTUM TEXHOJIOTUIMU UJIU
BBINOTHATH TIIyOOKYI0 HACTPOHKY. B OOMBIMTHHCTBE HHCTPYMEHTOB U TIPO-
rPaAMM /151 BBIIIOJTHEHHS [TOUCKA yA3BUMOCTEN JIOKAJIBHBIX U CETEBbIX CH-
CTEeM HCIOJIB3YeTCs CBOOOMHOE MPOTPAMMHOE 00ECIIeUeHne, SBJIISIOIIEecs
B OCHOBE CBOEH I'MOKMM WHCTPYMEHTOM, KOTOPBIA MOXKHO MPUMEHSATH KaK
OCHOBY KaK [IJIsl Hay 9HO-UCCIE0BATEILCKUX PAbOT, TaK U i pa3paboT-
KU HAY9IHBIX TPOEKTOB.

Kak moka3sbiBaeT mpakTuka, CBOOOTHOE MPOTPAMMHOE OOeCIedeHne u
LIOILYJIAPHbBIE PECYPChI, TaKue KaK github, comepkar gqocraTrodno 6oJibinoe
KOJIMYECTBO PEIeHuil 11 00HApyKeHns yrpo3 u ys3sumocteit. [Ipu Tom,
49T0 OOJIBITUHCTBO KOPIOPATUBHBIX MPOIYKTOB, AEHCTBYIONNX ceiidac Ha,
PBIHKE 7T IpUMeHeHusT anaan3a MeromgaMu SAST u DAST, ObLTH WU SIBJIS-
0TCs CBODOTHBIM IPOrPAMMHBIM O0ECIIeYeHreM. JTO AT BOZMOKHOCTD
X AHAJU3UPOBATD, M3y4YaTb [PUMEHHATH U, KAK CJIEICTBHE, BBIIOIHATDH
pa3paboTKy, JO0padATHIBATH U pa3pabdaTHIBAThL CBOM MY/l PEIeHuA.

B pamkax paboThI 1O TMOATMOTOBKE CIEIIHAJINCTOB B 00jacTh WHMOP-
MaIMOHHOM 0e30MaCHOCTH B IIEJIOM TOSBJISETCS MPODOJIEeMa HCIOIb30Ba-
HHAS PA3JINIHBIX MPOAYKTOB B mporecce oOydennsi. BombmuacTBO pado-
TOJaTes el UCIONb3YIOT CBOI CTEK TEeXHOJIOIUii Ha Pa3J/IMYHbIX PElleHUuAX
Benopa. Vcmonnk3oBaHne 6A30BBIX U OTKPBITHIX TEXHOJOTHMUECKUX PEIlie-
HU TO3BOJISIET BBIIEJIATH MPUHITUA PAOOTHI C CHCTEMaMU U, KaK MPABUIIO,
OTpeeNIsaTh y3Kne Mecta. B Tom uwucie, 70pabaTbiBaTh M0 TEKYIIUM IO~
TpebrocTsiM. K mpumepy, pa3zpaboTka aHAIH3ATOPOB CETEBBIX CEPBEPOB
Ha OCHOBE NMAap C JOMOJHEHHEM BOIIPOCA ONTUMU3ANUANA U J00ABJIEHHEM
XapaKTEPHBIX [IPU3HAKOB OLPEIEICHUS HYKHBIX TOYEK.

Ucnonwp3oBanme nmap 0OOyCIOBIEHO TEM, YTO HA TOMYJISIPHOM SI3bI-
ke mporpamvupoBanus Python mmeercsa ne menee 210 mpOeKTOB, KOTO-
pble TO3BOJIAIOT aBTOMATU3UPOBATH 334a9H IO, KOHKPETHBIE MOTPEOHO-
cru. Hanpumep, 6ubnmoreka python3-nmap mo3Bossger ObICTPO MOIYy9aTh
JIaHHbIE [UIs JAJIbHEHIIero aHajin3a U UCIO0Jb30BAHUS B COILY TCTBYIOIINX
MPOoeKTax. ATaku, KOTOPHIE TO3BOJISIOT BHISBUTH WH(MOPMAIH, PEATH30-
BaHbI B python3-nmap:

e nmap_dns_brute_script;
e nmap_version_detection;
e nmap_stealth_scan;

e nmap_detect_firewall;
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e nmap_os_detection;

e nmap_subnet_scan;

e nmap_list_scan.

Kpowme sroro, BoisiBiieHre CJIeAyIONUX ATAK:

e TCP SYN Scan (-sS);

e TCP connect() scan (-sT);

e FIN Scan (-sF);

e Ping Scan (-sP);

Idle Scan (-sI).

[Monyuenne wrdOpMAIINK TOCTE BBHIMOTHEHNS (DYHKIIANA MOIYJIsS O3~
BOJISIET MOJIy9aTh CTEPUIN30BAHHDIN HAOOP JAHHBIX, KOTOPBIH MOXKHO HC-
O/IF30BAaTh B JaJibHeleM. BoImoHenre KOMaH bl
nmap.nmap_os_detection("192.168.178.2") peasudyer CcJeayOmuii
HabOp JAHHBIX:

L

~

"accuracy": "100",
"cpe": "cpe:/o:linux:linux_kernel:2.6",
"line": "45249",
"name": "Linux 2.6.14 - 2.6.34",
"osclass": {
"accuracy": "100",
"osfamily": "Linux",
"osgen": "2.6.X",
"type": "general purpose",
"vendor": "Linux"

"accuracy": "100",
"cpe": "cpe:/o:linux:linux_kernel:2.6.17",
"line": "45775",
"name": "Linux 2.6.17",
"osclass": {
"accuracy": "100",
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"osfamily": "Linux",
"osgen": "2.6.X",

"type": '"general purpose",
"vendor": "Linux"

"accuracy": "100",
"cpe": "cpe:/o:linux:linux_kernel:2.6.17",
"line": "45811",
"name": "Linux 2.6.17 (Mandriva)",
"osclass": {

"accuracy": "100",

"osfamily": "Linux",

"osgen": "2.6.X",

"type": "general purpose",

"vendor": "Linux"

"accuracy": "100",
"cpe": "cpe:/o:linux:linux_kernel:3.13",
"line": "60884",
"name": "Linux 3.13",
"osclass": {
"accuracy": "100",
"osfamily": "Linux",
llosgenll . IIB‘XII ,
"type": '"general purpose",
"vendor": "Linux"

[Tomy4ennble JanHbIE MOKHO 06pa0OTATh U 3aHECTH B 6a3bI
JTAHHBIX IS JAIbHERIero nenonb3osanns. B obmieit Tenennm,
o0y Jalomuiics MOXKeT HUCIOIb30BATh KaK TOTOBbIE MOJYJIH, TAK U Pa3pa-
baTbIiBaTH
CBOW, YTO BIOCJE/ICTBUH TIO3BOJISIET BBIABIATH MOTPEOHOCTH B KOHKDET-
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HBIX JAHHBIX W MOJay4aTh nX. KpoMme pernrennst nmap MCmoab3yiOTCS:
Wpscan, Joomscan, Nmap, Nessus, Nikto, metasploit.

JlntepaTtypa

[1] Buproros A.A. ndopmanmonnas 6e300aCHOCTD: 3AIMUTA W HANAICHUE. —
Mocxksa: JIMK IIpecc, 2017. 474 c.

[2] Nmap Reference Guide. Documentation/NMAP.ORG.https://nmap.org/
docs.html

[3] Search Engine for the Internet of Everything / Shodan https://www.
shodan.io/

[4] Python3 -nmap 1.6.0 https://pypi.org/project/python3-nmap/

Angpeii BaxpaHnes
Bonrorpaa, Bonrorpaackuii punuan PI'Y CouTex

MpoekT: BHegpeHue B y4ebHbili npouecc Lubuntu, Calculate, Alt

Tema goknapa Ha koHdepeHuun «CBobogHoe
nporpammHoe obecneveHune B Bonrorpagckom chunuane
PIry CouyTex» unn «Wcrtopus ogHoii ayautopumn>»

AHHOTauMA
Bregperue n ncnonbsosaHue CIMO B Bonrorpagckom dununane PIY
CouTex
Ucropusi Buenpenuss CIIO B maHHOM 0Opa30BATENBHOM yUPEKICHUN
CpeIHero mpodecCHoHaIHLHOTO 00pa30BaHNsa HacYUThIBaeT Oojee 10 jer
U IIepeKuiia ¢ CaMOil OpraHu3alnueil He OJHY PEOPraHu3aluio.

Karouesve caosa: Lubuntu, Calculate, Alt

o 2012 roma 6vuT Bosnrorpaackuii rocymapCTBEHHBIN KOJIEIK TTPO-
decCcnoHaIbHBIX TEXHOJIOTH, dKOHOMUKKM u mpasBa. [Ipumepno c¢ 2009
r., bJarofaps Ompeje/leHHbIM O00CTOSATENbCTBAM, B OJHONW U3 ayJIuTOpWii
npurniwtoch BHeApsaTh CIIO. Torma sto 6bin gucrpubyrus Lubuntu 32-
paspsiiHblil s crysendeckux komibiorepos (Pentium 3/4, 512/1T'B
03V, 80I'b HDD) u Ubuntu Server 32-pazpsiaubriii mias daitios u 006-
nossenuii (Athlon 1GHz, 258MB O3V). [IpenosaBanuch pa3noodpa3Hbie
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JUCIUTIIVHBI, Takne Kak «(OnepamuoHHble CUCTEMBI», «KOMIbIOTEpHBIE
cetn», «Apxurektypa 9BM» U T. 1. C HCIOJb30BAHUEM TAKUX CPEICTB,
kak VirtualBOX, LibreOffice u 1. . ITocsie Toro kak ymuio demepanabHoe
duHaHCHpOBAaHUE CpeaHero mpodeccrnonaabHoro oopasosanus, BI'KIIT-
Qull npucoenuuunsics Kk MOCKOBCKOMY TOCYIapCTBEHHOMY I'yMAHUTAPHO-
9KOHOMHUYECKOMY WHCTUTYTY U cTajl ero ¢punmaaom. C Tex mop peryrsipHo
CTaJIV MEHSTHCS TUPEKTOPA U BCSA OCTAJIBHAS A IMAHUCTPAIIS, Ay TUTOPUIO
moJ; ynpasienneM Linux-based cucreM perysisipHO cTapajuch HepeBecTH
na Windows XP. C nepemennbim ycrexom. B ToMm ducie moromy, 9To pe-
MOHTOM (AIrpeiiIoM) KOMIBIOTEPHOIO HAapKa MPUXOJAUJIOCH 3aHUMATbCs
camocrogrebao. Muorma ITK mpocro mepecraBaiiz CIpaBisiTbCa CO CBO-
UMU 33Ta9aMU.

Barem MI'TOU peopranuzosasca B MITY (cran yauBepcureTom), a
B Bonrorpaackom dpumnanie mpoaoKaim paboTaTh M0 MPOrpaMMaM CPei-
HEero npodeccuoHanbHOro obpazopanus. OHUA CHENUATBHOCTH 3aKPbIBa-
JIUCh, APYrUe OTKPBIBATUCH. 3areM npunuio nucbmMo MunO6pHayku P®
ot 10.08.2017 Ne03-1463 mo mepexomy denepasbHbIX OPraHOB HCIIOJIHU-
TEJIbHOU BJIACTH U FOCYJAPCTBEHHBIX, BHEOIOIKETHBIX (DOHIOB HA UCIIOJIb-
3oBanme orevdecrBerHHoro 110.

N3 crimcka Pocpeectpa ObLna BeIiOpaHa € IMHCTBEHHAsT aDCOTIOTHO Oec-
mwiarnas, cBobogHas u orkpbiras cucrema — Calculate Linux. K romy
BPEMEHM HEKOTOPBIE KOMIBIOTEPHI YK€ ObIIIN OCHAIIEHBI 64-pa3psiIHbIMY
IIITY, mo 2I'bB O3Y. B nekabpe 2018 Calculate mepecras mommep:ku-
BaTh 32-paspsaanbie miardopmbl. ne-To ¢ 2021 roxa or «bazansr CITO»
yUIeOHOMY 3aBEJEHHUIO HAYAN MOCTYIATH MpeIioxKenus ucmoib3osars OC
«AnbT» B paMKax nporpamMmbl «AnbT AkazeMusi», HO y6eauTh JUPEKTOpa
B 1eJ1eCO00PA3HOCTH BOCLIOJIb30BATHCH LPE/JIOZKEHIMEM HE BbILLIO (apry-
MeHT: Hurge ke 3Tu Linux me mcmombsyiorcs). B cemrsabpe 2022 r. mo
MPUKA3y HOBOTO IUPEKTOPA B AYJAUTOPUN W3bsJIA HA CIUCAHUE MOHUTO-
pot (JIT). Bech yuebGHBI 1O HPOMIES C UCIOIH30BAHUEM <«BPAXKECKUX»
CHCTEM B JAPYTHUX AyIUTOPHUIX.

B reugenne 2023 roma B pamkax Jsim4Ho# nepernucku ¢ edu@basealt.ru
MTPOXOUJIN TIOMBITKY HAMPABUTH TMPEIJIOYKEHNT HOBOMY JUPEKTOPY C TEM,
9T00BI yOeIUTh €€ WCIOJHUTH MPUKA3 MPABUTEIHCTBA 110 WMIIOPTO3aMe-
mernio. Benb Kakue-To mpuKa3bl UCIOJHSIIOTCS, U TPSAMO C KAKUM-TO PBe-
HEEeM. A TyT — MacCOBbBIH caboTaXK W HUKTO HAYETO He 3amedaer. B uto-
re, Kk kouity 2023 or mecrunoro «nadanbauka [T-ornenas Obria mosrywde-
Ha OTMalllKa CTaBUTh <<AJ'H)T>>, 6J'[aFO B KaKYIO-TO ayJUTOPUIO TMOCTYIINJIN
HOBBIE KOMITBIOTEDPHI C HOBBIMU MOHHUTOPAMH, HA KOTOPBIX, €CTECTBEHHO,
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Pa3BEPHYIN UMIIOPTHBIE CUCTEMBI, 3aTO OCBOOOIMIOCH 13 MOHUTOPOB I
ucnons3oBanus B ayauropun ¢ CITIO. Bnaromapst Ali Express u Asuro
ObLIa focobpanbr 64-paspsanubie crannuu ¢ 406 O3Y mox «Aasr Obpa-
30BaHUE>.

K maio 2024 roza 0Ka3ajioch, 94TO JIOroBOp ¢ «AnbT Akagemueity Tak u
He 6bu1 3akiouén. Ho, Giaromaps nepenucke (orpomuas 0/1arofapHoOCThb
Brixosckomy dpociasy), noaydeno oduipanibHoe pa3penieHue UCIoIb30-
Barh «Anbr O6pazoBanues u «Anpr CepBep» HaA IEPUOJT, KOTOPOTO 0K~
HO XBATUTb /it OPUIUATIBEHONO O(DOPMIIEHHS IOJTHOIEHHOW IPOrPAMMbI
«AnbpT Akagemun».

Takke MOXKHO TIOAEJUTHCI TEMATHIECKUM ILJIAHUPOBAHUEM MEXKIHC-
munmHapHoro Kypca «QOnepanuoHable CUCTEMbI», B PAMKAX KOTOPOIO
UMEIOTCSI TEMBI, TOCTPOCHHBIE Ha, « AJIbTe» :

1. TloaroroBka Linux-based auctpubyTtusa. YcraHoBKa.

2. YupaBjienue y4eTHBIMU 3AMUCIMU T0JIb30BATENEH U JOCTYIIOM K pe-
cypcam.

VYupasaenne npunoxennsamu B Linux-based cncremax.
KoMmuasTopbl 1 HHTEPIPETATOPHI.

Cepsepnas Linux-based cucrema.

Pa6ora ¢ cerepoii (haiisoBoii cucTemMoii.

Aynur cobbiTmii cucTemsbl.

® N o ot @

W3yuenue cpencrs 3ammurbl HHPOPMALMKA B ONEPAIMOHHBIX CUCTE-
Max.

Ha IOry6-xkaname https://www.youtube.com/@Fentor mmeercs Tmeii-
qct https://www.youtube.com /playlist?list=PLbz4ZPZ0blFS
vQCmoCXTrjyzjf ThbxUwnP ¢ memomcTparimeit OCHOBHBIX MOMEHTOB BbI-
MOJTHEHNsT PabOT.
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OmunTtpuin Koctiok, AHactacusa MapkuHa, Avtun LLynbran
Bpect, BpecTtcknii rocynapCTBEHHbI TEXHUYECKUI YHUBEPCUTET
https://bitbucket.org/AsyaAliset/materialy-po-python/downloads/

Apantauma yHUBEpCUMTETCKOW NporpaMmmsl no
anropnTMM3aunu N NPOrpaMMmnpPOBAHMIO HA SA3bIKe
Python ans gononHMTeNbHOro A0BY30BCKOrO
obpa3oBaHus

AHHOTaUUA

MpueoanTca onbiT moandukaumn 6asoBoro Kypca anroputTmmsayuu un
NPOrpaMMupOBaHMs, PACCHUTAHHOrO HAa MEPBYIO CTYMEHb BbiCLero obpaso-
BaHUs CreynanbHocTel npodusi MHPOPMATUKN U PASNO3NEKTPOHNKM, 4151
LLIKOJIbHUKOB. PaCCMOTpeHbI OCO6eHHOCTI/I npeacTtaBaeHnNs OCHOBHbIX KOH-
CTPYKUunii, abCTpakumii AaHHbIX, @ TakXe Da30BbIX aNrOPUTMOB HA SA3bIKE
Pyton, ncnonb3oBaHHble ANl HNBENMPOBAHMS HU3KMX MOKa3aTesiell camo-
perynaummn n KOHUeHTpaunu, p,po6neH|/|e TEM Ha HaGOpr ManblX BPEMEHHbIX
WHTEpPBAaJIOB A/l ajanTauuu K CNOCODHOCTSIM yaep>kaHusi hOKyca BHUMa-
Hus 0by4daembix. PaccmoTpeHa cneundmka npumeHeHns cpeacTs paspaboT-
KN, pacnpocTpaHAE€MbIX Nnoa CBOGOAHbIMVI NNUEH3NAMN, B paMKax Kypca.

Karuesnvie caosa: memodura npenodasanus, Python, dosysosckas nodzo-
moexa

B mocnemame rompl HAOIIOMAETCS TEHJEHIWS CHUXKEHHS BO3DPACTa
BXOXK/IEHUs B NMPOrpPaMMHUpOBaHue. B OTim4yue OT IpexKHero moiXo/a C
obyuenuem 12-jiernux gereit 6s09HOMY HporpaMMupoBanuio B Scratch,
BO3pacT 00ydaeMbIX HAUMHAETCs ¢ 10 JIeT ¥ MeHee, UTO NMPEIbSIBIISIET K
y4eOHbIM MaTepHuaJiaM i MOJAPOCTKOB HOBble TpeboBanus. Huxe pac-
CMATPUBAIOTCS OMBIT AANTAIMK yIeOHON MPOrpaMMbl « AT OpuTMU3aIws
¥ mporpammupoBanne Ha s3bike Pythons» Bpecrtckoro I'ocymapcersemntnoro
Texamgaeckoro YHuBEpCHUTETA JJIs [TOJIPOCTKOB B PAMKaX (PUHAIBHOI'O 3Ta-
1A W3yYEeHUsI CBSI3KU U3 TPEX A3BIKOB MporpammupoBanus: Scratch, Lua,
u Python. Ilpu amantanum Kypca mpuXOIUIOCh YIATHIBATH, YTO CKOPOCTD
MUCHbMA, YTEHUsI U 00bEMA BOCIPUHUMAEMOrO yIeOHOI0 MaTepHaIa y -
Teit 13-16 jeT cyImecTBEHHO HWXKE, 9eM y CTYIEHTOB, aaxke 0e3 ydéra
ckopoctu Habopa Tekcta. KOrHUTHUBHBIE W SMOIMOHAIBHBIE OCOOEHHOCTH
00y9TaeMbIxX, CBSBAHHBIE C TEM, YTO y HUX €€ HE TOJHOCTHIO CHOPMUPO-
BaHA MpedpPOHTAIBHAS KOPA, OTBETCTBEHHAS 34 [JIAHNPOBAHNUE, IPUHSATHE
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PEeIleHuii U CONMAIbLHOE TOBEIeHNEe, TPEOYIOT CIIENUATHHBIX MeIArOrnye-
ckux noaxonos [1]. Tlomumo amanranmm [Ist JeTeil, pernojaBaHue TaH-
HOTO Kypca moTpebOBAIO aJANTAIUN JJId WX POIUTEEH, KOTOPhIE XOTSIT,
9TO0bI MX JETH TOJyYaid KadeCTBEHHbIE 3HAHWS, W TPU 3TOM B CBOEH
OCHOBHO# Macce b0 nmeroT orHomenne K cepe UT camm, b0 nmeror
MPOTPAMMUCTOB B OJIM3KOM OKPYIKEHUH. JTO HAKJIAIHIBAET TOMOJTHATE b~
Hble TPeDOBAHUSA K MPO3PAYHOCTH W OJHO3HAYHOCTH KAK CAMOUN y4ueOHOM
MPOTPaMMBI, TaK 1 (HPOPM IMIPOMENKYTOIHOTO KOHTPOJIA. JIjIs MOAPOCTKOB 1
CTYJIEHTOB OCOOEHHO BAYKHO PA3BUTHE METAKOIHUTUBHBIX HABBIKOB — CIIO-
COBDHOCTH OCO3HABATH U KOHTPOJUPOBATH CBOU COOCTBEHHBIE KOTHUTUBHBIE
LPOLIECChL, BKJIIOYast CAMOPEryJ/Isaluio (CLOCOOHOCTH KOHTPOJIMPOBATH CBOK
9MOILIUM, MBICJH ¥ JIEHCTBUSA), MOCTAHOBKY Iesieil (yMeHHe CTaBUThH KOH-
KDPETHBIE, JTOCTUKUMBIE TIEJIM ¥ ILJIAHUPOBATD IIArU JJIf UX JOCTUKEHUS)
u pedrekcuo (CrIoco6HOCTL aHAJIM3UPOBATH CBOM OIIBIT, JEHCTBHUA U Pe-
3YJBTATHI, YTOOBI U3BJIEKATH YPOKH W YJIydIlaTh CBOIO JIEATEJbHOCTH B
Oyayliem). DTO IOMOraer UM CUPABJIATHCH C BO3PACTAIOLIMMU AKAIEMU-
YEeCKMMH U CONMaNbHBIMK TpeboBannsmu [2]. KiodyeByio posb B 00yueHnn
JUIST TIEJIEBOM ayIUTOPUY WTPAET IMOIUOHAIbHAS PEryJIsliisi, & PA3BUTHE
SMOIMOHAIBHOI'O NHTEJIJIEKTa CIIOCOOCTBYET JIydIIeMy YCBOEHUIO MATEPH-
ana [3], [4]. Co3nanue yuebGHON CpeJbl, YIUTHIBAIONIEH SMOIMOHAIbHbIE
MOTPEOHOCTH YYEHUKOB, MOMOPAeT YJIY4IIUTh UX PEe3yJbraThl U obIiee
6ylaromosyune B ciaydae, KOTJa MPOIECC TMPEMOIaBaHs YINTHIBAET HOP-
MOTHUITAYHBIE ITANBI PA3BUTHS TPEMPOHTATBHON KOPBI 00y aeMbIX:

1. Cpenuuii mwkosnbHbii Bo3pacT (6—12 ser). Cunanruveckuii npyHUHT
3aKJIIOYAETCH B «OOPE3Key JIMIITHUX HEHPOHHBIX CBs3€#l, 9TO IoMOora-
er c¢aesath MO3T 6osee 3D MEKTUBHBIM. JTOT MPOIECC YCUTUBALTCS
B Bo3pacTe oT 6 10 12 jieT, eTu HAYMHAIOT PA3BUBATh HABBIKA IIJIa-
HUPOBAHWS, OPTraHU3AINK, CAMOKOHTPOJIS W PEIeHns TPOOJIeM.

2. TMoxpocrkosbiit Bozpact (12-18 ser). IIpogoszkaercs npornecc 3ua-
YUTEJbHBIX m3MeHenuit B npedponrasbHoit kKope. [lepuon xapak-
TEePU3yeTCcs BBICOKON HEUPOMIACTUIHOCTBIO, UTO O3HAYAET BO3MOXK-
HOCTh 3HAQUYUTEJIbHBIX W3MEHEHWH W aJanTalnuii B HeMpOHHBIX CBA-
3ax. B 910 Bpems nmpedpoHTaIbHAS KOPA PA3BUBAETCS MEJIEHHEE
110 CPaBHEHUIO C MUHJAJIEBU/IHBIM TEJIOM, KOTOPOEe OTBeYaeT 3a IMO-
nuu. Takoe HECOOTBETCTBHE IPUBOAUT K TOMY, 9TO SMOIMOHAIbHAS
PEAKTHBHOCTH MOAPOCTKOB YACTO TPEBBIMIAET UX CIIOCOOHOCTDH K Pa-
[IMOHAJILHOMY MBINIUIEHUIO W caMOKOHTpoutio [1], [4].
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3. Mosonocts u B3pocias xkusub (18-25 yer). Ipedponranabuas Ko-
pa TpOIOIKAeT pas3BUBAThCA M0 24-25 jger. OaMH U3 KJIOYEBBIX
MPOIIECCOB — MUEJIMHU3AIUS — YJIydInaeT CKOpocTb u 3ddexkTus-
HOCTB IT€PEIadn HEPBHBIX UMITY/THCOB. I1o Mepe 3aBepinenust pa3Bu-
T TPePPOHTATHHON KOPbI YCHIUBAIOTCI U CTAOUIN3UPYIOTCA Hefi-
POHHBIE TTYTH, UTO CIMOCOOCTBYET YJIYUNIEHWIO KOTHUTUBHBIX (DYHK-
Ouif, TAKAX KaK IJIAHUPOBAHWE, NMPUHATHE DPEIIeHUIl, COIMAJIbHOEe
[OBEJIEHNE W KOHTPOJIb UMIYJIbCOB [3], [4].

C y4érom BO3PACTHBIX OCOOEHHOCTEH 00y4aeMbIX, IPH COCTABJIEHUU ILJIA~
HOB YPOKOB M HPOIPAMMBI KypCa MPOrPDAMMHMPOBAHUS B LEJIOM [PUXO-
JINTCSI YUUTHIBATH BBICOKYIO HEWPOIJIACTUYHOCTH JeTel, cpelHee pasBu-
THE MUHIAJIEBUIHOTO TEJa, HEOOXOINMOCTh CO3IAHUS MO/IIePKUBAIONIEH
yU4eOHOH Cpefbl, CTPATEruH yCIeXa, PA3BUTHS METAKOTHUTHBHBIX HABBI-
KOB, MOJJEPKKU MHTEPAKTUBHON y4eOHOW Cpesbl W WHIUBHIYATHLHOIO
no/xoa. CyImecTBeHHY0 POJIb UI'PAET TaKKe HOPMATHBHO-IIPABOBYIO Ha-
3a 1 TpEOOBAHUS K TIPOBEICHUIO YPOKOB €CTECTBEHHO-MATEMATHIECKON Ha-
npasaernocty [6], [7], [8]. Kypc «OcHOBBI ajIropuT™MH3aIuu 1 IPOrpaMMH-
poBaHus Ha s3bike Pythons BRIIOYaer 1Ba TOAMYHBIX dTANA: HA MEPBOM
FOJy MPEMOJAIOTCS HEMOCPEICTBEHHO OCOOEHHOCTH SI3bIKA U AJTOPUTMUE-
3arust, Ha BropoM roiay obydenust — ocHoBbl OOII. Kazxibrit rog paccuu-
TaH Ha 72 yUeOHBIX Yaca, BKIIOYAIOIINX B Ce0sT KAK TEOPETUUECKYIO, TaK 1
MPAKTUYECKYIO 9aCTh. TeMaTuuecKu B Kypce MOYKHO BBIIEIUTEH TPH YACTH.
B miepBoit festaercs akIeHT Jes1aeTcst Ha, MOCTPOEHWE aJTOPUTMOB, COCTAB-
JIEHWE [TPOrPaMM HA UX OCHOBE, U3y deHre DA30BBIX OCHOB sI3bIKA TPOrPAM-
MupoBanus. Pa3ien namnesieH Ha pa3BUTHE AITOPUTMUIECKOTO MBIILICHHS
U yCBOeHHUsI OA3UCHBIX [IAPAJMIM IPOrPAMMUPOBAHMS € UX alpodarueii Ha
MOCTABJIEHHBIX MPAKTUYECKUX 33a4aX. Pa3BUBAET CaMOCTOATEIHHOCT,
JIOTHIECKOE MBIIIJIEHNE U COOOPA3UTENBHOCTD, TBOPYECKOE OTHOINEHHE K
mporeccy o0ydeHus, yMeHUe aHATU3UPOBATH U IIPUMEHSTH TOJTYYeHHbIE
TEOPEeTUYIECKHE 3HAHNS HA TPAKTHKe. BO BTOpOii 9acTu aKIEHT MePEeXOIuT
HA CPEJICTBA BU3YAJIbLHOIO MIPOIPAMMUPOBAHUS TPUIOKEHUH € MCIIOJIb30-
BaHreM OCHOBHBIX mpuHIUnoB GUI u uzyuenue paboThl pa3HOOOPASHBIX
BU/I?KETOB M3 JIBYX TAKETOB, OPUEHTUPOBAHHBIX HA PaboTy ¢ rpadukoil.
JlanHast 9aCcTh OPUEHTHPOBAHA, HA, PA3BUTHE Yy O0YUaIOMIMXCS TOTPEOHO-
CTH B TBOPYECKOM JEATETHLHOCTH, CTPEMJIEHNE K CAMOBBIPDAYKEHUIO depe3
KOMIIBIOTEDHBIE TEXHOJIOIUH U TporpaMMupoBanue. Tperbs 4acTh CMera-
€T aKIEHT Ha CAMOCTOSITEJbHYI0 M KOJJIEKTUBHYIO paboTy 00yqatommxcs
HAJl TBOPYECKUMHU TPOEKTAMHU, UTO BOCITUTHIBAET HABBIKU CAMOODPTaHU3a-
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MM W CAMOKOHTPOJISA, PabOThl B KOJUIEKTHBE. lIpakTmyeckue 3aIaHus
NOCTPOEHbI Ha, OBICTPON BU3YaJbHON JIEMOHCTpAIUU pe3yibrara (Heob-
xoauM Habop Koga 10 50-70 CTPOK), pa3HbIX YPOBHEH CJIOKHOCTH, YTO
peanu3yer WHIWBU/IYATbHBIN MOAXO0M K YUYAIUMCI U CTPATETHIO YCIexa
(6azoBble 3asa4uu pelaeT KaxKIblii PeOEHOK, CAMOCTOATEIbHO WU C I10-
MOIIBIO MPENoJaBaresisa). B monogHenne K 3TOMy UCHOIb3YeTCs TIPUHITATI
KOMAHIHOI pabOThI, KOTIA 00y IAIOIIMECS BIMOIHSIOT T'PYIIIIOBOE 33 TaHIe
B MaJibIX rpynnax (70 3 4esoBek, mpoekT 10 3 3auaruii). IIpomexkyrod-
HBI! KOHTPOJIb BBIMOJHSIETCsS B (DOPME KBU30B € dJeMeHTaMu refimuduka-
U, KOT/Ia IPENoJABATEb MOXKET 1aBaTh OOHYCHI, a UIPOKH MOLYT HC-
[I0JIb30BATh Pa3/MdHble ycujieHus. [IoMruMO CODCTBEHHO MHTEPIPETATOPA
Python, ncrionp3yemble HHCTPYMEHTATLHBIE CPEICTBA BKIIOYAIOT OMOINO-
TeKy Qt, ¢ TOMOIIBIO KOTOPOi 00y4aeMbIMU CO3MAETCH rpadUIeCcKnii HH-
repdeiic, cpen pazpaborku QtCreator u PyCharm Community Edition.
Taxxke npumensitorcs rpaduyeckue nakerst turtle u Tkinter. Yuebrno me-
TOAMYECKHUN KOMILIEKC KypPCa HAXOJUTCS B OTKPBITOM JIOCTYIIE U COIEP-
KUT CONEPKUT yIOHYIO TPOrPAMMY KYPCA, METOIMIECKUE PEKOMEHIA-
MU TIPENOJABATENSAM C TEOPETUYECKUM U TPAKTUYECKUM MATEPUAJIOM,
CPEJICTBAMU U CIIOCO0AMU MPOMEYKYTOIHOIO KOHTPOJISA, PADOIYIO TETPA/Ib
JITsT OOy YAIOMIUXCsL ¢ TE3UCHBIM TEOPETUIECKUM MATEPUATIOM.
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Poman Kpawenuntuunkos, lsan Mutpuyes
Mockea, PIBOV BO «Poccuiickunii XuMnko-TeXHONOrNHECKNA YHNBEPCUTET
umenn [.11. Mengeneesa»

Mpoekt: Bubnuoteka ans pewenus dapmakokuHeTuydeckux 3agad PyPharm
https://pypi.org/project/pypharm/

Pa3spabotka 6ubnumnorteku Python ana pewenus
3aga4 (hapMaKOKUHETUKHN

AHHOTauus

B nocnenHne rogbl Ha6J'II'OAaeTC$I dKTUBHOE YBE/INHEHNE NCNOJIb30BAHNA
MOAeNnpoBaHus npu paspabotke nekapcts. Ocobyto ponb urpaer nccnego-
BaHne dpapmakokuHeTnkn paspabatbiBaembix npenapaTos. [logbop napa-
METPOE (hpapMaKOKMHETNHECKNX MOAENE ABNSETCA 3a4a4ell MHOrOMEPHOI
ONTUMM3auNUN, C KOTOPOW 3PQEKTUBHO CMPABASIIOTCS SBOMOLNOHHbIE aJi-
roputmbl. B pgaHHoii paboTe npepcraeneHa HoBas OTKpbiTasi bubnnorteka
Ha si3bike Python, nossonsitowas nponssoguts MogenuposaHue n noadbop
napaMeTpoB PpapMaKOKUHETUHECKUX MOZENEl C MPUMEHEHNEM 3BOIOLNOH-
HbIX a/IFTOPNTMOB.
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Kmouesnie ca06a: 960410UUOHHBIE AAZOPUMMbL, 2EHETNUYECKUT GA20DUMM,
aAA2OPUMMbL, B00THOBAEHHBLE NPUPOIOT, PAPMAIKOKUHETIUKG

®MapmakoknHeTuka

C kaxXIpIM TOJIOM MOJEJIMPOBAHUE BCE YAllle MPUMEHSETCS B Pa3pa-
0OTKE JIEKAPCTBEHHBIX MPEMAapaTOB, YTO MOATBEPXKIAETCS POCTOM HUHCIIA,
YOOMWHAHUN O HEM B PA3JIUYHBIX UCTOIHWKAX. DPGIEKTUBHOCTH TAKOTO
[O/IX0/Ja, B YACTHOCTH, IIOATBEPKIAETCH IKOHOMUIECKON BbIrozoi [1-2].
OjHa w3 obnacreil TpUMEHEHUsT MOJEJUPOBaHus — pa3paborka dapma-
KOKHHeTHIeckux Mozeneil. ®apmakokunernka (OK) — 310 Hayka, usy-
YaoIast CKOPOCTh JBHMKEHNS JIEKADCTBEHHOTO CPEJICTBA ¥/ UJIN ero MeTa-
OOJINTOB B OPTaHU3ME U CUJIbI, JAEHCTBYIOIIME HA ITOT TPOIECC.

DapMaKOKHHETHYECKHE MOJENH IIOMOrAlOT HOA00paTh pacdETHbIE A~
PaMeTpPHhI [IJIsT HHTEPIIOISAINY UJIN SKCTPATOJISIUN PE3YIbTaTOB, 9TO CIIO-
cobeTByer MoabOpy KOPPEKTHOrO peXKMMa, JI03WPOBaHUs mpenapara [3].
Pacopenenenue mpemnapara BO BHECOCYIUCTBIE 00JIACTH, TAKHE KAK BHYT-
PHUKJIETOYHAS KUJKOCTh WU TKAHW, SBJISETCs ObICTPBIM U OOPATHMBIM
nporeccoMm. BbiBesieHne mpenapara MPOMCXOAUT IIyTEM SKCKPENUd WJIn
O6uoTpanchOpMalNy B TKAHAX VI TLIa3Me.

st onucaHus MPOIecca BBICBOOOXKIEHUS MPEnapaTa UCIOIb3YITCs
kamepabie Mozesn. OHU MPEeACTaBASIOT OPraHu3M Kak HADOP OT/IETbHBIX
KaMep, COMEpIKAINX YACTh BBEAEHHON I03BI MPEnapara, a CKOPOCTh Me-
PEMEIIeHNsT TPEerapaTa W3 OJHOW KaMephbl B JIPYTYIO ONPEIeIseTcs KOH-
craHTaMu ckopocru [4].

[MpuHimn KaMepHbIX MOEse MOXKET ObITh IPOJIEMOHCTPUPOBAH HA
HanboJIee PACIPOCTPAHEHHOM WX BUJE — JBYXKaMEpHOH Mojenu (puc.
1.). Ona moxer ObITH ONMUCAHA MATEMATHYECKH B BUJE cUCTeMbl audde-
peHIMaIbHbIX ypaBHenuii [6]. KamepHbie Mozesy oTimyamrces mpocToToi,
[OTOMY HCCIEJIOBATENN 9aCTO CO3JAI0T CBOE BHYTPEHHEE MPOIPAMMHOE
obecnieuenne i mogeaupopanus ®K. Opnako cymecrByor u o0iieso-
CTyIHBIE TPOrpaMMBbI, Hanpumep, GastroPlus u Simcyp PBPK Simulator,
KOTOPBIE XOPOITIO 3apPEKOMEHI0BaIN cebst B 310 obsactr. OHM CIIOCOOHDBI
CTPOUTH PA3IUYHbIE (PAPMAKOKMHETHIECKHAE MOJEIU C BBICOKOM TOYHO-
ctbio [6-7]. GastroPlus u Simcyp PBPK Simulator sBasioTcs 70porocrosi-
UMY U 32pyOEKHBIMU, 9TO OrPAHUYUBAET BO3MOXKHOCTH UCCJIE0BATETEH
Ha tepputopun Poccun. B ¢Bsi3u ¢ 3muM OBIJIO TPUHATO PEIIEHUE CO31ATH
MPOIYKT C OTKPBITHIM MCXOIHBIM KOJIOM, KOTOPBIil MO3BOJIAT CO3IABATH U
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Puc. 1: JIpyxkaMepHas MOzenb [5]

onruMu3upoBaTh (papmakokunerndeckue mogenu. B ocaoBy I1O mpemmo-
JIaraeTcs 3aJI0KUTH OOIIEe0CTYIHYT0 Oubanoreky Ha a3bike Python. s
MTOVCKA TIAPAMEeTPOB MOJEJIEH TIPe/IToIaraeTcst NCIoIb30BATH IBOIIOIHOH-
HBIE AJITOPUTMBI OMTUMU3AIIHH.

e BaseCompartmentModel — kiraccuyeckasi KaMepHasi MOJIEIb;

o MagicCompartmentModel — xkaccudeckasi KaMepHasi MOJIENb C JI0-
[OJIHUTEILHO BBEJIEHHBIM IIAPAMETPOM magic__ coefficient, orBedaio-
UM 33 TPeoOpa30BaHNE €IUHUIl M3MEPEHNsT BXOIHOW KOHIIEHTPA~
MU B €IUHUIBI U3MEPEHUS BBIXOIHONW KOHIIEHTPAINNA. JTOT Mapa-
METp HEOOXOIMM, B T€X CJydasX, KOrja J03a Mperapara 3a/JaHa B
OJIHUX eIMHUIAX M3MEPEHUs, & KOHIIEHTPAIUs B OPranax — B JIPy-
IUX, ¥ HET SIBHOTO CITOCO0a Mpeobpa30BaAHUS MEXKIy HUMU;

e ReleaseCompartmentModel — kamepHas MOJEJb, YIUTHIBAIOIIAI
BBICBODOXK IEHUE JIEKAPCTBEHHOTO BEIECTBA U3 HOCUTEJS [0 33/ aH-
HOMY 3aKOHY.

Bubnunoteka PyPharm

Coznmannas B xo/1e paborst 6ubsmoreka PyPharm ciiocobHa Mozmeupo-
BaTh (bapMaKOKI/IHeTI/IKy C UCIIOJIb30OBAHUEM KaMEPHbIX MOﬂeHeI‘/JI, a TaK>Ke
MPOW3BOIUTH TMOUCK HACTPOEUYHBIX MAPAMETPOB IO JKCIEPUMEHTATbHBIM
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Puc. 2: Buzyanuzamusa mocTpoeHust MOJEN
10 AKCIEPUMEHTATHHBIM JAHHBIM

maHHbIM. OCHOBHBIM MOIy/IeM OHOJIMOTEKU SBJISIETCS MOMYIb models, Ko-
TOPBIA HA TEKYIIH# MOMEHT MMeEeT B cebe TpHU THIa, MOJEJE, OTPaXKEeH-
HBIX B COOTBETCTBYIOIIMX Kjaccax: /IBa mocieIHnx KIacca HACTEIYIOTCS
or BaseCompartmentModel, no3ToMy OCHOBHBIE METOBI KJIACCOB 110100~
HBl M OTJINYAIOTCH JIUIIb HADOPOM BXOAHBIX mapamerpon. lamee Oymer
ommcaHa cyTh ux paborsl. Bubmmoreka mommep:kuBaer nocrpoenne OK-
Mojesieil 3aJaHHOM KOH(DUTYPAINK, 8 TAKKe ONTHMHU3AIUIO MapaMeTpoB
MOJIEJTA C WCIIOJIH30BAHUEM JBOJIONMOHHBIX AJITOPUTMOB, TAKUX KAaK aJ-
POPUTM B3aUMOJEHCTBYIOIUX cTpad [4, 7-8] u renerudeckuii ajaropurm
(puc. 2). Takum o6pasom, B paMKax JAHHOIO UCC/IeN0BaHus paspaboraHa
oubanoreka PyPharm, ciocoOHast pernaTh 3a1a49u MOCTPOeHUsT (DapMaKo-
KuHeTHIecKux Mojesneii. Ha mauubiit MoMeHT OUOIMOTEKA UMEET BEPCHIO
1.3.6 u mocrymnHa 10 cchlike https://pypi.org/project/pypharm/. Tam
2K€ MMEIOTCS MPUMEPDI MCIOJIb30BaHNs OMOIMOTEKN W ONHUCAHUE €€ BO3-
MokHOCTEH. Bubmoreka criocobHa CTPOUTD TPHU BUIA KAMEPHBIX MO et
7 y2ke ObL1a ompoOOBaHA W XOPOIIO IMOKa3asa, cebs B PA3JIUIHBIX HCCIIE-
nosanusx [4, 8]. B masbHeiimem nianupyercss pacmupenune PyPharm, c
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J00aBIEHNEM B HEE METOIOB MAITHHHOTO OOYUIEHUS U PACIITHPEHNEM CITHC-
Ka JIOCTYITHBIX MOJEJIEHt.
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Cepreit MapTuwnn, Mapuna XpanueHko
Mockea, Wnctutyt cuctemtuoro nporpammuposatust um. B.l1. Meannukosa PAH

Mpeacrasnenune koHdaeHUNANbHbBIX AAHHBIX
B arpermpoBaHHOM BUAe C UCMNOJ/Ib30BaHMEM BEKTOPHOro
dopmaTta SVG, s3bikoB R n Rust

AHHOTaUMA
PaccmoTpeHbl Bonpochl Busyanu3sauum KOHMUAEHUNANBHBIX AAHHBIX B
arperupoBaHHOM BUAE 4SS BbINOJHEHMS AEAYKTUBHO He30macHbIx 3anpo-
coe. ObocrosaH BbIOOP si3bika R ans npeacraeneHns craTucTuyecknx gaH-
Hbix B opmate SVG n si3bika Rust ansi co3pgaHust KNMEHTCKOW 4actu u
3anpocoB K base AaHHbIX.

Karwuesvie caosa: CIIO, dedyxkmuernas 6€30nacHoCmd JGHHHLT, 8USYAAU-
3ayus daHnuiT, A3k Rust, asvrx R

B HaydYHBIX TPOEKTAX, UMEIOIIUX MPAKTUYECKOE MPUMEHEHWE W HC-
HOJIB3YOIMX OOJIbIINE MACCHBBI JAHHBIX, Yallle BCEro XpaHeHue u oopa-
00TKA JAHHBIX IIPOUCXOAUT C MCIIOJIbL30BAHUEM ODJIAYHBIX CEPBUCOB. DTO
MO3BOJISIET 00ECTIEUNThH COBMECTHOE MCTIOIB30BAHNE JAHHBIX U COKOHOMUTH
HA BBICOKOMPOU3BOSUTEIHHOM 0OODYIOBAHUY JIJIsI BHIUUCICHUIA.

OHAaKO B HEKOTOPBIX CAyYasix BO3HUKAET HEOOXOIUMOCTH PAOOTHI C
KOHDUIEHIMATBHBIMEA JAHHBIMEA, HATPUMED, MEJIUIUHCKUMHA. DTO 00y-
CJIABJIMBAET OIpe/eeHHble TPeOOBaHus K HPUJIOKEHUSIM, OCYIIEeCTBIIIIO-
mux 00pabOTKy TAKOr0 POJa JAHHBIX, OCHOBHBIM M3 KOTOPBIX SIBJISETCS
HEBO3MOYKHOCTH PACKPBHITHS KOHPUIACHIINATILHON HHQMOPMAIINN Ha, JTIOOOM
3Tale B3auMOJIEHCTBUS ¢ ODJIAKOM.

Panee apropavu B [1] GbLia paspaboraHa U UCCIEIOBAHA MOJEIb 00~
JIAYHBIX BHIYMCJICHUH, BK/IFOYAIONIAs TPAININOHHbBIE KOMIIOHEHTBL: 00/1a4-
HbIL cepBep, 1oJib30BaTesIell (XpaHsdIMX CBOU JaHHbIe Ha O0JIaKe), KJIueH-
TOB (NMPOU3BOISNIMX BHIYUCICHUS C STUMHU JAHHBIME), KPUTITOCEPBEPHI U
cetu cBsizu. [TOMUMO TPATUIMOHHBIX KOMITIOHEHTOB MOJIE/b TAKKE BKJIIO-
YaeT pa3peleHHble BBIYUC/IsSeMble (DYHKIINU U EHTD ayTeHTH(DUKAIWH.
Bagaueil neHTpa ayTeHTH(UKAIUA IBJILETCS IPOBEPKa IOJHOMOYMA KJIH-
eHTa.

B [2] 6bu10 copmynupoBaHo onpejeienue ey KTUBHOM Oe3011aCHO-
CTH, TIOAPA3YMEBAIOIIEE, YTO KIUEHT 0a3bl JAHHBIX, MOJYYUB OTBETHI HA,
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BCE JIOCTYITHBIE eMY 3AIPOCHI, HE MOYKET MOJIYYUTh JeIyKTUBHO (B BUJIE JIO-
MYECKOrO CJIeCTBUsI) KOHMDUIEHIINAIbHBIE TaHHbIE TI0/Ib30BaTe €. Bhl-
JIO IOKA3aHO, 9TO CUMMETPUIECKHE 3AMPOCHI ABJISIOTCS JAeIYKTHBHO 0e3-
OMACHBIMH, MMOCKOJbKY MPU3BAHBI COOMPATH JIUIIb CTATHCTUYECKHE JIAH-
ubie. Eciin ket He 06J1aiaer CleruaabHbIME [TOJTHOMOYUSME, TO Pa3-
PEITeHrsi eMy BBIIAIOTCS Ha OCHOBE JeAyKTUBHOI Oe3omacHocTu. B aTom
cIydae, JAHHBIE, MOJIy9aeMble KJIUEHTOM, HMEIOT arperupOBAHHBIN BU U
HE CO/IEPKAT MEPCOHAIBHDBIX JTAHHBIX.

OHOi U3 TIaBHBIX 33149 TPUIOXKEHUsT, 00pabaTHIBAIOIIEr0 ArPerupo-
BaHHbIE JIAHHDIE, SIBISETCS PE3YJIbTATOB BEIYUCICHU B BUIE, YIOOHOM /11
BOCHPUSATHUS 9eJI0BEKOM. Busyasmsanusi arperupoBaHHbIX JAHHBIX [TO3BO-
JIST€T OIEHUTH OOIIMYI0 KAPTWHY, BBISBUTH 3aKOHOMEDHOCTH W JIETAJBHO
MPOAHAIN3NPOBATD TTOBEIEHIE UCCJIEIYEMbIX BEJIAUNH.

B crarbax [3,4] aBropsl paccmarpuBasu BOOpOC paboThI C arperu-
POBaHHbIMU KOH(DUIEHIMAILHBIME JAHHBIMU U UX BU3yasju3anuu. B [3]
ObLT 0OOCHOBAH BBIOOP MHTEPIIPETUPYEMOTO OObEKTHO-OPUEHTHPOBAHHOIO
s3pika R [5] Kak omroro m3 manbosiee ymoOHBIX WCMOIB3YEMBIX S3BIKOB
MPOTPAMMUPOBAHUS [IJIsT QHAJIN3A, ¥ BU3YAJIU3ANNYN CTATUCTUYECKAX JTaH-
wbix. A3bik R asnserca CIIO (cBoGomHoe mporpammuoe obecrnedeHue) ¢
OTKPBITBIM HCXOJIHBIM KOJOM B pamkax mpoekta GNU.

st Toro 9Tobbl mpuiokenne padorano 6e3 cboes, mpobieM C mMpo-
U3BOIAUTETLHOCTHIO M TTPOCTOEB, MCIOIB3YETCsT MEHEIZKED MPOIIECCOB pm2
[6]. OH mMeeT BCTpOEHHBIH GATAHCHPOBIINK HATDY3KH, TTO3BOJISIET CJIETUTh
3a MOTPEDIIAEMBIMI PECYPCAMU 3AIMYIIEHHBIX MPOIECCOB, ABTOMATHIECKH
[epe3aIycKaTh MPOIECChl OCIe CUCTEMHOro cOos u T. 1. PacmpocTpans-
erca nog, munensueit AGPL-3.0.

CyrecTByer [Ba NPUHIMIAAIBHO PA3IUYHBIX IMOAXOAA K IIPEJICTAB-
Jiernto rpadudeckoit nudOpMaIUN: pacTPOBAs U BeKTOpHAas rpaduxa. B
CJIydae UCIOJIb30BaHus PACTPOBOil rpaduky (1300parkeHue mpeICTaBIeHo
B BUJIE NUKCeJei) Bu3yaau3anus OOJIbIINX JAHHBIX [PEICTABISET CJAOXK-
HOCTH PHU OTOOPAYKEHWH TEX WJIM WHBIX yIACTKOB H300PAKEHUs: MEJTKUH
TEKCT MOXKET CTAHOBUTHCS HEYUTAEMbIM, W300payKeHUsl MOIYT HAKJIA/IbI-
BAThCs APYT HA JApyra W T. 1. BekTopHas rpaduka OCHOBAHA HA MaTe-
MaTHIEeCKOM ONMHUCAHUU JIEMEHTAPHBIX N€OMETPUIECKUX 00HEKTOB. Fcym
nHpopMaImsa 00 00bEeKTe XPAHUTCS B BEKTOPHOH (dopme, TO m300parKke-
HUE TPU BBIBOJE HA YCTPONCTBO OTOOPAYKEHUS MOKHO MACIITAGHPOBATD U
u3MeHsdTh (BpallaThb, IIEPEMelaTh U T. 11.) ¥ Ka4eCTBO U300pazKeHusl [pu
MaCLHTa6I/IpOBaHI/II/I HE yXyduiaercs. I/IMeHHO TO3TOMY /[IJId Ha HPAKTUKE
BCE warre Bcero ucmosb3dyercs dpopmar SVG.
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s co3manusi CepBEpHON M KJIWEHTCKON YacTeil W 3ampocoB K Oase
JAHHBIX HCHONIB3yercs s3blK Rust [7]. Rust sBasercs csoGommbim ITO.
SI3bIK OpHEHTHPOBAH HA HCIOJIL30BaHUE MHOIOSJIEPHBIX IIPOLECCOPOB U
HO3BONIAET 3ayCKATh HE3ABUCHMBIE MPOIECCHI OTHOBPEMEHHO.

Ocuosubivu ocrouncrsamu Rust asiarorca:

® CTATHYECKOE YIPABJECHHE IAMSATHIO BO BPEeMsI KOMIMISIHUN (OTCYT-

CTBUE HEUMHMUIUATU3UPOBAHHBIX II€PEMEHHBIX, CIydYallHBIX yTedex
[IaMATH, TOHKM JAHHLIX MEXKIY ITOTOKaMI U Jp.);

® OTCYTCTBYeT HeOIpeesI€HHOe NOBe/IeHUe BO BpeMs BBIIIOJHEHN;

® HaJNYUEe TTOJIE3HBIX A3BIKOBBIX OCO6€HHOCTeﬁ, TaKUX KaK TIepevuc-
JIEHUsT ¥ COTIOCTABJIEHNE C 00PA3IOM;

® Da3BUTHIA MHCTPYMEHTAPU, BKIIOYAOMINN DPa3BEPHYTHIE COOOIIe-
HUST KOMIUJISTOPA, COMepIKaIne nHMOPMAITHIO 00 OMMHOKAX U CITOCO-
0ax WX yCTpaHEHWs, BCTPOEHHBIN MEHEIKEeP 3aBUCHMOCTE, BCTPO-
€HHAs TOIEPXKKA TECTUPOBAHUS U TIP.

Jiss cepBepHO# dYaCTH IIPEJIaraercs HCIOab30BaHue (GpeiiMBOpKa
Actix Web [7]. On mo3BossieT BCTpanBaTh B IPUIIOKEHUS HA s3bIKE Rust
dyHKIMOHATLHOCTH http-cepBepa u kinenTa. K mocrourcrsam Actix Web
OTHOCSATCS €r0 MPOM3BOAUTEIBHOCTD, 0E30MAaCHOCTh, BKJIOYas Oe3omac-
HOCTDH TAMSATH W MAPAJIETU3MA, TOJIEPKKA ACHHXPOHHBIX 3aMPOCOB.

Actix Web npezgocrasiisier pa3jindHble IPUMUTUBBL JJIs CO3AHUS BeO-
CEepPBEPOB U MPUJIOXKEHUi ¢ momombio Rust, obecrmeunBaer mMapripyTu3a-
nuo U 0bMen uHOPMAINed MEXKIy KJINEHTOM U CEPBEPOM.

Ucnonp3oBanne si3bika R 1j1s1 Bu3yanu3anuu arperupOBAHHBIX KOH-
dueHIMaNbLHBIX JaHHBIX B (popmare SVG 1m03BOJIsIeT I1eTaabHO aHAJIHU-
3upoBaTh rpaduieckyio mHpOpManio. BekTopHbi (dopMar yMeHbIa-
er 00béM JIAHHBIX, LepegaBaeMbIx 10 ceru uHrepHer. Hammamne B s3bike
R 060/b110ro KOJMYECTBa BCTPOEHHBIX CTATHUCTUYECKUX (DYHKIWI Iesra-
€T ero UCIOJIb30BaHNE YIOOHBIM B HAYYHBIX MPOEKTAX, CBA3AHHBIX C 00-
paboOTKOIT KOH(MpUIEHITNANBHBIX TaHHBIX W UX Bu3yanaun3arnun. A3bik Rust
[TO3BOJISIET PEAJM30BATH CEPBEPHYIO YaCTh MPUJIOXKEHUS, OCYIIECTBIATD
3anpocsl K 6azam ganubix u K cepepy R. Koz npoekra gocrynen mo az-
pecy: https://github.com/otd13isp/Pereslav12024_1
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Cepreit MapTuwnn, Mapuna XpanueHko
Mockea, Wnctutyt cuctemtuoro nporpammuposatust um. B.l1. Meannukosa PAH

PacnapannennsaHue nonckoBbiX 3anpocoB K
BeO-cepBepy ¢ ncnonb3oBaHuem si3bika Rust

AHHOTaUMA
PaccmaTpusatotcst nporpaMmmHbie CpeacTBa Assi CO34aHNS napasiesb-

HbIX 3aMNPOCOB ANsi MONCKA MH(OPMALNMN C MCMONb30BAHUEM PErYSiPHBIX
BblpaXkeHuii. OnucaHbl NPUHLMNbLI NOATOTOBKM TEKCTOBbIX (haiiNoB st OCy-
WeEeCTBNEHNS NOnCKa B Hux. [TpmBeaeHa ccbiiika HA KOA, MPOEKTA, HA OCHO-
BE KOTOPOrO MOXKHO CO34aTb MPOEKT, NO3BOMSIOWMNIA OCYLWEeCTBASATL Napan-
nenbHbIl MOUCK B Bazax AaHHbIX.

Karouesne crosa: CIIO, dedyxmuenas 6e30nacHocmsd 0GHHHLET, SU3YAAU-
3ayus danunx, azvk Rust, asvr R

Co3ganue TpUIOKeHni, KOTOPbIE NMEIOT TPAKTHIECKOE MTPUMEHEHNE,
SIBJISIETCST OTHUM M3 BaYKHBIX HABBIKOB, KOTOPBIMY JTOJIXKHBI OBJIAJIETH CTY-
JIEHTHI B IIpoIiecce o0ydennsi nHMOPMAIIMOHHBIM TEXHOJIOTUsAM. B mporec-
ce pa3paboTKM MPUIOKEHHI CTyIeHTaM HEOOXOINMO BBIOPATH MPOrpaMM-
HOe obecriedenue, MO3BOJIAIONIEE PEAN30BATh BCe TPEOOBAHUS K IIPHUIIO-
JKEHUIO HAWIydnuM 06pa3om. Halre BCero eCTeCTBEHHBIM BHIOOPOM SIBJISI-
ercs CIIO. CITO — cBobomHOe mporpamMmHOe 0becredenne, KOTOPOoe Iu-
POKO HCIIOJIb3YETCS HE TOJIBKO MOTOMY, UTO sBjsercs OecrarabivM. OT-
KPBITOCTH KOJIa M yYaCTHe B €ro CO3JAHUU, TECTUPOBAHWUN, MPUMEHEHUN
GOJIBIIOrO KOJIMYECTBA PA3PAOOTIUKOB U MMOJIH30BATENEH IPUBOAUT K TO-
My, 9r0o KadectBO Koga CIIO naxomurcsi HA OYeHb BBICOKOM yDOBHE B
miare (YHKIMOHAJIBHOCTH, HAJIEKHOCTH, BO3MOXKHOCTH HCIOJJb30BAHUS
HA PA3JIMYHBIX TIATHOPMAX.

Takke HEOOXOAUMO 3aMETHUThL, YTO COBPEMEHHOE alfapaTHoe obecie-
YeHHe B OCHOBHOM 0a3Mpyercs Ha MHOTOSIIEPHBIX MTPOIECCOPaX, MOITOMY
OZHOBpEMEHHOE (I1apaJLIeJbHOE) BbIIIOJHEHUE HECKOJIbKUX 3314 ABJIS€T-
Cs1 eCTECTBEHHBIM DEIIEHNEM YBEJIUUIEHUsT CKOPOCTH 00paboTKu nHMOpMa-
nuu. HamexHOCTh paboThl MHOTOMOTOYHBIX TPOrPAMM TAKKE 3aBUCUT OT
opramm3amun 0e30macHoi padboTsl ¢ mamMsaThio. COOTBETCTBEHHO, B IIPO-
mecce O0ydYeHUsT CTYJAeHTaM HeOOXOIUMO JIABATH 3HAHUS O COBPEMEHHBIX
cpeacrBax CIIO: g3pikax mporpaMMupOBaHUs, KOTOPbIE HMEIOT BCTPOEH-
HbIE CPEACTBA paclHapa/lle/IuBaHUs U MEXaHU3M YIIPABJICHUA 1AMATHIO.
SI3pik mporpammupoBanus Rust [1] ymoBiersopsier 3TM TpeGOBAHNSIM.
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OCHOBHBIMUI JOCTOMHCTBAMMU A3BIKA ABJIAIOTCA:

® CTaruyecKoe ylpaBjeHue [1aMATbIO BO BpeMs KOMIIUJIAIUYU, TO €CTh
OTCYTCTBHE HEWHUINAJIU3NPOBAHHBIX TEPEMEHHBIX W CIYYalHBIX
yTedeK MaMATH;

e orcyrcreue NULL-ykazareseit n TOHKM JAHHBIX MEXKIY TOTOKAMM;

® OTCYTCTBHE HEOIIPEJIeJIEHHOI'O II0OBEJeHUs BO BpeMs BbIIIOJIHEHUS
(HampmMep, TOCTYT K MACCHUBY MPOBEPSIETCST TIO TPAHUIIAM );

® HA/JIMYUe ST3bIKOBBIX OCOOEHHOCTEN TAKWX, KAK IIEPEeUUCICHUS U CO-
[IOCTABJIEHUE C 00PA3IIOM;

® DA3BUTHII WHCTPYMEHTAPHU, BKJIIOYAIOINIAN PA3BEPHYTHIE COOOIIE-
HUAS KOMIIIIATOPA, CoAepzKaliue nHGOPMAIHIO 00 OmudKax u CIoCo-
0ax WX yCTpaHEHWs, BCTPOEHHBIN MEHEIKep 3aBUCUMOCTEM, BCTPO-
eHHasA TIOJIJIEPKKA TeCTUPOBAHUS.

C momorpio s3b1ka Rust cTymeHTsr MOTYT CO31aBaTh MHOTOMIOTOYHBIE
MPUJIOXKEHNU S, HATPUMED, MMPOEKT TaPaJIeIbHOTO MONCKA WHMOPMAIIHIH.

B kauecrse oneparmonnoii cucrembr (OC) 6bl1a BHIOpaHa OHA U3 Ca-
MBIX MPOCTHIX B ycraHoBke u ucrmoib3oBanuu OC Linux Fedora ¢ oTtkpsbr-
TBIM UCXOIHBIM KOJOM B pamkax mpoekra GNU. /g moncka nadopmaun
HCIIOJIb30BAJIACh CTAHIAPTHAS MPOIEAypa jJeMMaTu3anun Tekcra. Jlemma
(anrur. lemma) — HauasibHast, cioBapuas (opma caosa. Hanpumep, B pyc-
CKOM $T3BIKE CJIOBAPHOiT (hOPMOIi CINUTAETCS: CYIIECTBUTEIHHBIE — UMEHU-
TEJIbHBIH MaeK, eINHCTBEHHOE YUCIIO. JleMMaTu3anus TeKCTa 3aKI09a-
eTCd B TPUBEIECHUM KAaXKJO0rO CJI0BA B HOPMAJIBHYIO MOPQOIOTHIECKYIO
dopwmy.

s y4e0HOrO TpOEeKTa CTYIEHTaM IIPEJIaraeTcs s JIeMMaTH3a-
U WCIIOJIHb30BATH IMTUPOKO PACIPOCTPAHEHHBIH MakeT pymystem3 s3bI-
ka Python [2] (CIIO). Ecnmu Python ne ycranoBieH, HEOOXOAMMO CHa-
qaJjia €ro yCTaHOBUTH. 3arpPy3UTh [MAKET MOXKHO KOMaH0#: pip install
pymystem3.

[Touck OyaeT mpou3BOAUTHCSA B TEKCTOBLIX (paitmax. B mpomecce mpero-
OpabOTKY MPENICTaBUM KaXK Iy CTPOKY (aiia B BuAe ABYyX yacreii. [lep-
Bas 9aCTh CTPOKU OyIeT MpeaHa3HAYEHA [JIs MOWCKA, & BTOPAas 4aCTh —
JUIs BBIBOJA HA, 9KpaH. [lepBast uacTh cTpOKHU OymeT comepKarTh UCXOTHBIN
TEKCT TIOCJIE MIPEIBAPUTEHHO BBIMOJIHEHHOM JIEMMATH3AINH, COPTHPOBKH
JieMM B ayi(paBUTHOM TOPSIKe U IepeBofa OyKB B HHKHUI peructp. Bro-
pasi 94acTh CTPOKHU COLEP>KUT KpaTKoe onucanue caiita na sisbike HTML
JIJIST BBIBOZA HA YKPAH.
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[Tounck OCyIIECTBISETCS C WCITOIH30BAHUEM PETYISIPHBIX BBHIPAYKEHUIA.
YnaxkoBka regex n3 OMOIMOTEKH crates.io MpPeIOCTABISET MPOIE/LyPhI
JUIST TTIOMCKA, COBIIAJIEHUI B CTPOKAX TEKCTOBBIX (DANJIOB IIPU TOMOIIH pPe-
PYJSPHBIX BbIPAsKeHUi.

B kagecTBe BeO-cepBepa CTyIeHTaM IPEIJIATAeTCsa HCIOIb30BATH BEO-
dpeiimBopk Actix Web [3] mia Rust. ITomnmo Toro, 4ro oH sBIsSI€TCS O
HUM u3 Hambosee OBICTPHIX (DPEHMBOPKOB, OH MOAIEPKUBACT ACHHXPOH-
Hble 00PADOTYMKY 3AMPOCOB, & TAKXKE MMeEeT OOJIBIION HAOOP OMOIHOTEK
s obpaborku GopMm, 06pabOTKHU (pailioB, TECTUPOBAHUS H TIP.

Jas obMeHa JTaHHBIMU MEXKJy KJIMEHTOM W CEePBEPOM HCIOJIb3yeTCs
XMLHttpRequest — API (application programming interface). Ou 1o3-
BOJIIeT BeO-Opay3epaM aCHHXPOHHO B3aWMOJIEHCTBOBATH C BEO-CEPBEPOM,
10 ectb Aeiarb HTTP-3ampocsr K cepBepy 0e3 mepe3arpy3Ku CTPaHUIIBI
[4]-

[TockobKy TPOEKT SABJISIETCS yIeOHBIM, TO [IJIsl TPOCTOTHI PeaTH3aluu
CTYJIEHTAM [PEJJIOZKEHO IIOJArOTABINBATE CTPOKY 3allpoca, MPHU TOMOIIA
oubamorexkn pymystem3 sizbika Python. Crpoka st momcka 6ymer jem-
MaTH3WPOBAaHA W OTCOPTHUpOBaHa. IIpuBenenne OyKB B CTPOKE MOMCKA K
HUKHEMY DPETUCTPY OCYIIECTB/ISIETCS B KOJE OCHOBHOTO (aiija mpoekTa
ma Rust.

st moucka COBIAJEHUN B PA3JIMYHBIX TEKCTOBBIX (aitiax B KOJE Ha,
Rust cozmaiorcss He3aBUCUMBIE TIOTOKHU ([Tt TIOUCKA B KaxkaoMm daiie B
CBOEM IIOTOKE), U TIOMCK BBIMNOJIHSIETCS NapaJiiebHo. B pamkax pacriu-
PEHUS TPOEKTa, CTYIEHTHI MOT'YT OCYIIECTBUTH MOWCK MO Da3aM JaHHBIX
(MySQL, DuckDB u np.), ucrnosib3ys aHAJIOrHYHbIH HOPIIOK NeHCTBHIi.
PesynbpraT moncka MOKHO IIOMECTUTD B 6a3y «KJIIOY—3HAYEHUE» JIsT OBICT-
POTbBI HOCELYIOMIEN BbLIAYU PE3YILTATOB.

Pabora Hag MpOeKTOM TO3BOJISET CTYIEHTAM OCBOUTH HAIMUCAHWE TTa-
PAJLJIEIbHBIX MTOUCKOBBIX 3AIIPOCOB K BEO-CEpBEpY, U3YUYUTH OCHOBBI S3bI-
ka Rust, monyuurs ombir paboTsl ¢ ¢peitmBopkom Actix Web. Dtu na-
BBIKH OyJIyT MOJE3HbI HA MPAKTUKE U MOMOTYT CTYJIEHTAM CTATh BOCTPE-
6oBanHbiMu creruagucramu. Ko mpoekra Jocrylen mo ajpecy: https:
//github.com/otd13isp/Pereslavl12024_2.

JlntepaTtypa
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