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JIabopaTopHbIil IPAKTUKYM
no Kypcey «lIpencraBieHue U UCNOIb30BAHNE 3HAHUN B aBTOMATU3HPOBAHHBIX
CUCTEMAX»

HCJIB IMpakKTUKyMa B TOM, yTOOBI ITOMOYb CTyACHTaM OBJIAACTb HaBbIKaAMH
IMPAaKTUYCCKOTO MNPCACTABICHHA 3HAHUN B HHTCJUICKTYaJIbHBIX CHUCTCMaX. ITocobue
COACPIKUT MAaTCpHAJIbl 110 pa3jciaM AUCIHUIIIINHBI «HpeI[CTaBJ'IeHI/IC H UCIIOJIB30BaHUC
3HAHUN B ABTOMATH3UPOBAHHBIX CHCTCMAax», KOTOPLIC pPaCCMATpUBAIOTCA Ha
NPAaKTUYECKUX 3aHATUAX, U OCHOBAHO HA 00pa30BaTEIbHOM KOHTEHTE, NCIIOIb3yeMOM
aBTOopamMu B yuyeOHOM mnpouecce KODPY B xone mpodeccHoHaTbHONW IMOATOTOBKU
MarucTpoB.

Tepmun «uckyccTBeHHbI uHTEIIEKT» (VW) mosBuiica B 1956 1. m 1o
KOHIa XX B. SABJISJICA MOAHBIM M YacTO MCIIOJb3YyEMBIM M HHOIJA HE K
MecTy. B Hacrosmiee BpemMss OH MCHOJIB3YETCS KpaWHE OCTOPOXKHO, a I
HEKOTOPBIX SBJISIETCSI CHHOHMMOM HECOBIBIIMXCSl HAJEXKI. JTO MPOMU3OILIO,
Ha MOW B3IJAJ, B OCHOBHOM H3-3a JBYX IIPUYMH: II€pBas — 3aBBIIICHHbIC
NepBOHAYAIbHBIE OKUJIaHUA (C ATOr0 HAYMHAIOT MOYTH BCE HOBBIE OTKPBITHUS
u wuzaen); Bropas — WM dgBisgercs HCCleIOBATENbCKOW  00JIaCThIO
KOMITBIOTEPHOM HAyKM W ObUI OOpedYeH Ha TO, YTO BCE €ro JAOCTHUKEHUS
OBICTPO CTAHOBWJIOCH MPAKTUYECKUMHU MPWIOKEHUSIMU U OTUYKIAJIUCh B
KOMIIBIOTCPHBIE MPWIOKEHHUs, ApalBepbl PA3IUYHBIX YCTPOHCTB U OINLUU
«TaJKETOBY.

Tax, yKe CTaBIIINE OOBIIEHHBIMU pacrno3HaBaHue COTOBBIMU
Teae(pOHAMH TOJIOCOBBIX KOMaHJ, CKaHUPOBAaHUE M PACIIO3HABAHUE TEKCTA, B
TOM 4YHCI€ W PYKOIHCHOIO, «IIPOrOBApUBAHUE» TEKCTA JIIEKTPOHHBIMU
yCTpOICTBaMHM, aBTOMATUYECKOE pPACIIO3HABAHHE aBTOMOOMWIIBHBIX HOMEpPOB,
MalIMHHBIA  (IOJCTPOYHBIA) MEPEBOJA TEKCTa, HAXOXKJACHHWE JIUL IpH
aBTOMaTUYECKUX pexumax u(poBOro ¢dotorpadupoBanus,
«UHTEJUIEKTYyaJbHbIE» OBITOBBIE YCTPOWCTBA HEKOTOPOE BpeMs  Hazal
ABJIAJIMCH HEpeleHHbIMU 3anadamu M.

[lonydyensl U Kyaa OoJee cepbE3HBIE PE3yJIbTAaThl, KOTOPbHIE HAIUIA CBOE
[IPUJIOKEHUE B  COBETYIOIIMX M  DKCHEPTHBIX CUCTEMAx, CHUCTEMax
IUArHOCTUKH,  YIpPaBJICHUs, [POCKTUPOBAHUA, IIONJECPKKA  MPUHATHUA
pemiennii 1 T.4. Hacrosmiee yueOHOe mocoOHe OpUEHTHUPOBAHO HE TOJIBKO
Ha HEKOTOpbIE TeopeTuyeckue acnekrsl cucrem MM, HO u Ha pemieHue
CBA3aHHBIX C HHMMHU IIPAKTHUYECKUX 3a1a4 JUId CHCTEM, OCHOBAHHBIX Ha
3HaHMsIX. [IpuBeneHbl Takke 3aJaHusl Ha JJabopaTOpHbIe paOOThI, MPUMEPHI U
ANTOpUTMBbl PELICHUS TAaKUX 3aJad. B uxX yucne omnmcaHel U DJIEMEHTHI
peanbHO pabOTaOMIMX TPOrPAMMHBIX KOMILJIEKCOB.

B kayecTBe OCHOBHBIX HHCTPYMEHTOB J1aOOPATOPHOTO MPAKTUKYyMa UCIOIb30BAIHUCH
cpeacTBa u3 Tabnauibl 1. B kauecTBe cucTeMbl KOHTPOJIST BEPCHUM MCTOJB30BAJICS git
coBMmecTHO ¢ GitHub.



Tabauna 1 — Mcnonb3zyemoe B nanHoil padote 110

S3BIK Python
[TakeT OuGIMOTEK Tkinter, NumPy, Mathplotlib 3.0
Cpena pa3paboTKu JetBrains PyCharm 2019.2.4
JIONIOJTHUTEIBHBIC CPEICTBA git
Python — (B pycckom s3bIKe pacHpoOCTPAaHCHO Ha3BaHHWE IUTOH) —
BBICOKOYPOBHEBBIHT SI3BIK POrpaMMHUPOBAHHUSI o01ero Ha3HAUCHMSI,

OPUCHTHPOBAHHBIM HAa TOBBIIICHUE TMPOU3BOAUTEIBLHOCTH pa3paboTuMka U
gyuTaeMocTu koja. CunHTakcuc siapa Python munumanuctuuedn. B To ke Bpems
CTaHAapTHas OMOIMOTEKa BKIIOYAET OO0IBIION 00bEM MOJIE3HBIX (DYHKIIHMA.

Python  moamnmepxuBaeT  CTPyKTypHOE,  OOBEKTHO-OPHUEHTHUPOBAHHOE,
byHKIIMOHATIBHOE, UMIIEPAaTUBHOE u aCMEeKTHO-OPUEHTUPOBAHHOE
nporpamMmmupoBanre. OCHOBHbBIC ApXUTEKTYPHBIC YEPThI — JUHAMUYECKAsl TUITH3AIINS,
ABTOMATUYECKOE YIIPABIICHHE TMaMSThIO, TIOJIHAs HMHTPOCIEKIIUS, MEXaHU3M
00paboTKH WCKIIFOYCHUH, MoJI/IepIKKa MHOTOITOTOYHBIX BBIYUCIICHUH,
BBICOKOYPOBHEBBIE CTPYKTYPHI JaHHBIX. [logaepkuBaercs pazOueHue MporpaMM Ha
MOJYJIH, KOTOPBIC, B CBOIO OYEPEe/ib, MOTYT OObEIMHITLCS B MAKETHI.

Tkinter — (ot aurm. TK interface) — xpoccmiatdopmenHas rpaduueckas
OoubroTeka Ha ocHOBe cpeAcTB TK (mmpoko pacmpoctpanénnas B mupe GNU/Linux
u apyrux UNIX-momo0HbIX cucTeM, moptupoBaHa Takke U Ha Microsoft Windows),
HanucanHass Ctunom Jlymxonsrom (Steen Lumholt) u I'Bumo Ban Poccymom. Bxoaut
B CTaHJapTHYIO OubanoTeky Python.

NumPy — OubnuoTexka C OTKPBITBIM HCXOJHBIM  KOJIOM JIJIS SI3bIKA
nporpammupoBanus Python. BosmoxxnocTu:

® [10//Iep>KKa MHOTOMEPHBIX MaCCHUBOB (BKJIIOYAs] MATPHUIIbI);

® TIOJIJIEPIKKA BBICOKOYPOBHEBBIX MaTeMaTUYECKUX byHKIMA,

npeHa3HAYeHHBIX JIJIs1 pabOThl ¢ MHOTOMEPHBIMU MaCCHUBAMHU.
bubmuoreka NumPy mnpenocraBiseT peanw3alud — BBIYHCIHTEIBHBIX
anroputMoB (B BHJle (DYHKIMI U OMEPAaTOPOB), ONTUMHU3UPOBAHHBIE JIsi pabOTHI C
MHOTOMEPHBIMH MaccuBaMH. B pe3ynbrare 110001 alroputM, KOTOPBIA MOXKET OBITh
BBIPXKEH B BUJE IOCIEIOBATEILHOCTU OINEpaluil HaJ MacCuBaMH (MaTpULAMH) U
peanu3oBaHHBIM ¢ wucnonb3oBaHueM NumPy, pabotaer Tak e OBICTPO, Kak
SKBUBAJICHTHBIN K01, BeImoaHseMblii B MATLAB.

Matplotlib — OubGmmoreka Ha s3pIke mporpammupoBanus Python ms
BU3yallM3allMM JTaHHBIX JBymMepHOu (2D) rpadukoit (3D rpaduka Takxke
noanepxxuBaetcs). [lomydaempie n300pakeHUSI MOTYT OBITHh MCTIONIb30BaHbI B KAUYECTBE
WUTIOCTpalUi B MyOIUKaIUsX.

Matplotlib Hanucan u moaaep>kuBaics B OCHOBHOM J[>koHOM XaHTEpOM U
pacnpoctpansiercss Ha ychoBusx BSD-mogoOHo¥ nunensun. I'eHepupyembie B
pa3nuuHbIX (popMarax M300paxKeHUuss MOTYT OBbITh MCHOJb30BaHbI B MHTEPAKTHUBHOM
rpadguke, B HAy4YHbIX MyOJHMKaLUsIX, rpaduueckoM uHTepdeiice moab3oBaTens, BeO-
NPUIOKEHUSIX, Tle TpeOyeTcs NOCTpoeHHe AuarpamMm. B JgokymeHTanuu aBTOp



npusHaércs, uro Matplotlib Haumnancs ¢ noapaxanusi rpadUUecKMM KOMaHJaM
MATLAB, HO sBisieTCSI HE3aBUCUMBIM OT HET'O MPOECKTOM.

bubnmunorexka Matplotlib nocrpoena Hna npunumunax OOIL, HO wumeer
npoueaypHbli  uHTEepdeic pylab, KOTOpBI NperocTaBisieT aHaJIOTd KOMaHJ
MATLAB.

JetBrains PyCharm — wunTerpupoBaHHas cpeia pa3pabOTKH Ui sI3bIKa
nporpammupoBanus Python. TlpegocraBnsier cpenctBa ansi  aHamu3a KoOJa,
rpadudecKkuii OTIagYUK, WHCTPYMEHT JIJIS 3alycKa IOHWUT-TECTOB W IOJACPKUBACT
BeO-pa3paboTky. PyCharm paspabGorana xommnanueit JetBrains Ha ocnoBe Intelli]
IDEA.

JavaScript (a60p. JS) — MynbTUNApaAUTMEHHBIN S3bIK TPOTPAMMHUPOBAHHMS.
[TonnepxkuBaeT 00BEKTHOOPUCHTHPOBAHHBINA, WMIIEPATUBHBIA W ()YHKIIMOHATLHBIH
ctiuiu. SIBnsercss  peanusanueit  s3pika  ECMAScript  (ctammapr  ECMA-262).
JavaScript 0OBIYHO HCTONB3yeTCS KaK BCTPAMBAEMBIN SI3BIK JUIS MPOTPAMMHOTO
JocTyma K oObekTaMm mpuiokeHuil. Hambonee mmpokoe NpuMEHEHHE HaXOIUT
B Opay3epax Kak sI3bIK CIICHAPHEB JIJIs MPUIaHUS WHTEPAKTUBHOCTH BEO-CTPaHUIIAM.
OCHOBHBIC apXUTCKTYPHBIC YEPTHI: JHUHAMHYECKAs TUIW3AIMs, ciadas TUIU3aIs,
aBTOMAaTHUYECKOE YIIPABJICHHUE MAMSATHIO, TPOTOTUITHOE MPOTpaMMHUpOBaHue, (DYHKIIUH
KaK 00bEKTHI IEPBOTO KJ1acca.

Vue.JS - JavaScript-GppeiMBOPK ¢ OTKPBITHIM HCXOIHBIM KOJIOM IS CO3IaHuUs
MOJIb30BaTENbCKUX  UHTepdericoB. Jlerko  uHTErpupyeTcss B MPOEKTHI €
HCII0JIb30BaHUEM Apyrux JavaScript-ouonmorek. MoxeT GyHKIIMOHHPOBATH KaK BEO-
(bpeitMBOPK 11 pa3padOTKH OJTHOCTPAHUYHBIX MPUIIOKEHUN B PEAKTUBHOM CTHUJIE.

JetBrains WebStorm — unterpupoBanHas cpega pa3pabotku Ha JavaScript,
CSS & HTML ot komnanuu JetBrains, paspaborannas Ha ocHoBe miatdopmsl Intelli)
IDEA.

WebStorm obecnieunBaeT aBTOIOMOIHEHNE, aHAIN3 KO/Ia Ha JIETY, HAaBUTAIMIO
10 KOy, pe€(aKkTOPUHT, OTJIAJIKy, 1 MHTETPAINIO C CHCTEMaMU YIIPaBICHUS BEPCHUIMHU.
BaxxubIM npenmyIiiiecTBOM HHTETPUPOBAHHOM cpeibl pazpadbotku WebStorm siBnsiercs
pabota ¢ mpoektamu (B TOM uucie, pedaktopunr koaa JavaScript, HaXOJSAIIETOCS B
pa3HbIX (haiiyax v mamnkax MmpoeKTa, a Takxke BinoxeHHoro B HTML). [TognepxuBaercs
MHOXECTBEHHAs1 BJIOKEHHOCTh (korjga B JAokymMeHT Ha HTML BrnoxkeH ckpunT Ha
Javascript, B koTopwiii BioxeH apyrod kogq HTML, BHyTpu KOTOpOTO BJIOKEH

Javascript) — TO ecThb B TaKMX KOHCTPYKIHUSAX ITOJJICPKUBACTCS KOPPEKTHBIN
pedaKkTOpHHT.
GitHub — KpymHe#mmii BeO-cepBuc it XocTuHTa | T-ipoekToB 1 ux

COBMECTHOM pa3pabOTKH.

Be6-cepBurc ocHOBaH Ha cucTeMe KOHTpOJIs Bepcuit Git u pazpaboran Ha Ruby
on Railsu Erlang komnanueit GitHub, Inc (panee Logical Awesome). Cepruc
OecruraTeH JUIsi MPOEKTOB C OTKPBITHIM UCXOTHBIM Ko1oM U (¢ 2019 roma) HeOombImX
YaCTHBIX MPOEKTOB, MPEAOCTABIsII UM BCE BO3MOXKHOCTH (Bkimrowas SSL), a nmst
KPYITHBIX KOPHOPATUBHBIX MPOEKTOB MPEAJIaraloTcsl pa3jiuyHble IJIaTHbIe TapudHbIE
TIJIAHBI.



JlaGoparopunass padora Nel. Pa3zpaborka m uccieq0BaHHe «TeMIIOPAJIbHOIO
npoueccopa» st HHGOPMANUOHHO- AHAJIUTHYECKUX CUCTEM

Heab padoTsl
[IpuoOpecTu HaBBIKK PEACTABICHUS U UCIIOJIB30BAHUS TEMIIOPAIHLHBIX KOMIIOHEHTOB
3HaHUW B UHPOPMAITMOHHBIX U YIIPABIISIONIUX CUCTEMAX.

ITocTranoBka 3aga4u

Hayuutbcsi mpencTaBisTh TeMIOpaldbHbIC aTpUOYyThI 3HAHWH; pa3pabaThIBaTh
AJITOPUTMBI TTOMCKA TEMITOPAIBHBIX XapaKTEPUCTUK B PEIISIIMOHHBIX 0a3aX MaHHBIX;
pa3pabaTbiBaTh HMHTEpEUCHl TOJb30BaTeleld IS HWMHTAIMOHHBIX  MOJCIICH;
pa3pabaThiBaTh AJITOPUTMBI aHAIW3a TEMIOPATbHBIX OTHOIICHHWH IS Pa3TMYHBIX
MO3MITMI HaOMroAeHus (HaOaroaaTeNs).

TeopeTnyeckas 4acTb
1. OcHOBHBIE TOJIOKEHHS] TPEACTABJICHUSA TEeMIOPAJbHBIX XapaKTEePUCTHUK
npoieccoB

Bpems paccmarpuBaercst uccieoBaTeIS MM B MHOTOYHCJICHHBIX — acCTEKTax:
bunocopckoM (JJIOTHUECKOM, OHTOJIOTHYECKOM), €CTECTBEHHOHAYYHOM ((pu3nueckom,
NICUXOJIOTHYECKOM) U Jlake 3THYecKoM. HampapiieHune «TeueHUus» BPEMEHH TaKKe
BBI3bIBaET (GUI0CO(CKUE CHOPBI, KaK U MHOTHE ApPyrue acrekTsl BpemeHu. Ecnu
YUUTHIBATh, YTO BCE OOJbIIEe COOBITUN U3 OYIyIIEro CTAHOBSITCA JOCTOSIHUEM
HACTOSILIETO U Jajiee MPOIIOro, TO MOKHO MPEATION0KUTh, UTO BpeMS «TedeTy (MU
MBI JIBI)KEMcCs) B Oynyiiee, U 3HAYUT, U3 MPOLLIOro depe3 Hactosiee. Koneuno,
UHTYUTUBHO Mbl CUMTA€M HEU3MEHHBIMU IIOJOKEHUE KOMIIOHEHTOB B TpPOIKE,
U3MEHSIETCS TOJIBKO COICPKUMOE Kaxk10i KoMmoHeHThI. CyiiecTBoBaHMEe (paTaabHOTO
«Oynaymero» TpeOyeT MPU3HAHUSA TOTO, YTO COOBITHS M IPOIECCHl HAXOASATCSA B
«Oyayiiem» B TOH K€ MOCIe0BATEILHOCTH, B KAKOH OHU TIPOU30MAYT B «HACTOSIIIEM)
U OyIyT «XpaHUTHCS» B MPONUIOM. Ecim MBI KakuM-ITHOO0 00pa3oM «yIpaBIIIeM»
COOBITHSIMU U TIPOIIECCAMU B TEUEHUE BPEMEHHU CBOEH JKM3HU, TO MPOIIE MTPEACTABUTH
Oymyiee B BUJIE XaOTUIECKOTO MHOKECTBA COOBITHN, KOTOPHIX MBI MOYKEM H30€KaTh,
YCKOPUThH WJIM 3aMEUINTh UX HACTYIUIEHHE U TedeHue. OJHAKO 3TOT XaoC YaCTUYHO
YIOPSI0OYEH, ¥ COOBITHS U MPOIIECCH «CBEACHBD» B TIOJJMHOYKECTBA B COOTBETCTBUU C
BO3MOXHOCTSIMH,  OMpENEISIEMbIMU  3aKOHaMH  ObITHUS  (OMOJOTUYECKUMH,
(GU3HMIECKUMH, COITUATBHBIMH...) © OTPAHUICHUSAMHU (COCITOBHBIMH, HAITMOHAIBHBIMH,
PENMUTUO3HBIMIU...). Kaxkmoe W3 3TUX COOBITUH M KaXAbld U3 TMPOIECCOB MOXKET
XapaKkTePU30BaTbCsI HEKOTOPOM OLIEHKOM BEPOSITHOCTH HACTYIUIEHWS W OLEHKOU
«YJAJIECHHOCTU» OT «HACTOSIIIEr0». DTO CHPABEIMBO TOJIBKO B TOM CIIy4ae, €ClId Mbl
MIPU3HAEM CYIIECTBOBAHUE OYIYyIIEro Kak BPEMEHHOTO «XPaHWIMIIA» BCEX COOBITUU
Y MIPOIIECCOB.

Ecnn «conepxanue» «OyIylIero» COCTaBISIOT €UIe HE MPOU3OUIEAIINE COOBITUS
«IIPOIILJIOTO», TO «HACTOSIIEe» BOOOINE CymecTByeT Oiaromaps 0OObEeIMHEHHUIO
pe3yabTaToB palbOThl OpraHoB 4yBCTB. «Hactosimum» 4enoBek Ha3bIBa€T caMoe



Onm3Koe «rporuioey. M B camom jerne, To, 4TO MOYKHO OTHECTH K KATETOPUU «Cerdacy,
YK€ TPOM3O0IUIO M, €CTECTBEHHO, OTHOCHUTCSA K «IIponuioMy». MTtak, «Oymymieen,
CKOpee BCEro, HE CYIIECTBYET, a €CIIM M CYIIECTBYET, TO COCTOUT W3 DBJICMEHTOB
«TIPOIIIOTOY», «HACTOSIIIEE» €CTh TOXE XOTh W OJFKaifiee, HO CKOPEE «IPOIILIOey,
T... TO, O YE€M MOXHO pPCAJIbHO PACCYyXJIaTh, 3TO TOJBKO O «IPOIUIOM» H €ro
MTOJIMHOKECTBAX B BUJIE «HACTOSIIECTO» U «Oyaymiero». st paccCMOTpeHUsT BpEMEHH
KaK CBOMCTBA HEKOTOPHIX CYIITHOCTEH U3BECTHBI CJICTYIOITUE TIOIXO b

1) paccmarpuBaTh BpeMs HapsAly C ApPyrMMH aTpuOyTamu 0Oe3 ydera ero
XapaKTEePHBIX CBOMCTB;

2) paccMaTpHBaTh BPEMS «4epe3 MPU3MY» €ro XapaKTEPHBIX CBOMCTB.
Hcronb3ys IepBBIM MOAXO0J, MOKHO CUHTATh, YTO €CTh HEKOTOPBIH TEPMHUHAITBHBIN
(HH OT Yero He 3aBUCSIINHN ) MPOIECC— «XPAHUTEIb» BPEMECHH, PE3YyIbTaTOM KOTOPOTO
SIBJIICTCS 3HAUYCHHUE HEKOTOPBIX aTPUOYTOB-HOCUTENICH TEKYIIEro BpeMeHHU. B CBOIO
ouepe/ib, AaTPUOYTHI-HOCHTENIHW TEKYIIEro BPEMEHU MOTYT OBITh HOCHUTEISIMU
a0COJIIOTHOTO TIOSICHOTO BPEMEHH, HOCHUTEISMHU OIEPATHBHOTO M OTHOCHTEIBHOTO
BPEMCHH, a TAaK)KE€ HOCHTEISIMA BPEMEHU B TIpejiejiaX XpaHUMBIX OTPE3KOB BPEMEHHU.
CnoXHbIE TEXHHYECKHE W TEXHOJIOTHYCCKHE CHUCTEMbI COJCP)KAT I10JICHCTEMBI
«enunoro Bpemenu» (CEB), oOecneunBaromme CHHXPOHHM3ALUIO COOBITHH U
nporteccoB. IIpumepsl Takux cucteMm sBissroTcss ACY TII (aBTomMaru3upoBaHHBIC
CUCTEMBbI yIPABIICHHUS TEXHOJOTHMYECKHMMH TMpOIECCaMu), B HHUX CYIICCTBYIOT
MHOTOYMCIIEHHbIE HepapXUUYECKHUE MPOIIECCHl, PACIPEICIICHHbIE B MPOCTPAHCTBE U
BpemMeHu. OHaKo 711 0003HAYEeHHS] BPEMEHU HCTOIb3YIOTCS OOBIYHBIEC TIEPEMEHHbBIE
WIK TIoJIA TeroB. Bpems ucrnonb3yercss Kak aTpuOyT COOBITHI WM KaK YCTaBHOE
3HaueHHUE ISl KOHTPOJIMPYEMBIX TpolieccoB. BpeMeHHas 1mikana, ucnosb3yemasi aiis
IpeJICTaBIeHUsI TPEHI0B, 00OBIYHO MaciiTadupyercs. Ho cymiecTByoT mpuiioKeHus, B
KOTOPBIX BpeMsl UTpaeT IMEepBOCTENEHHYI poiib. B dWacTHOCTH, 1711 BBISIBICHUSA
HEKOTOPBIX 3aKOHOMEPHOCTEH B CIIOKHBIX IMpoIleccax TpeOyeTcsl aHaIu3 BPeMEHHBIX
KOMITIOHEHTOB COOBITHI.

BpemeHnHble nuarpamMmbl UCHOJIB3YIOTCS B OCHOBHOM KaK CPEJICTBO MPECTaBICHUS
CUHXPOHHM3AlUKA TPOIIECCOB Yallle BCEr0 B HE MPOTPAMMHUPYEMBIX IUPPOBBIX U
aHAJIOTOBBIX YCTPOMCTBAX. DTO MPEUMYIIECTBEHHO JETEPMUHUPOBAHHBIE MPOIIECCHI.
JIst aHanmm3a CIOXHBIX MPOIECCOB C IENBIO BBISIBICHUS BO3MOXKHBIX OTHOIIICHUN
MEXIy COOBITUSMU OBUTH OBl TIOJIE3HBI CBEJICHHBIE BMECTE BPEMEHHBIC TPEHBI
HECKOJBKUX COOBITUH. J[711 3TOrO0 HEOOXOAMMO BBISIBUTH BO3MOXKHBIC OTHOIICHHSI,
KOTOpbIE MOTYT CYIIECTBOBaTh MEXAY BpPEMEHHBIMU KOMIIOHEHTaMHU. Takue
COOBITHITHBIC UITU «BPEMEHHBIC» TPEHIIbI JOKHBI OBITh IOCTYITHBI KaK YKCIIEPTHOMY,
TaK ¥ aBTOMaTU3UPOBAHHOMY HMJIM aBTOMATHYECKOMY aHAIU3Y.

Hctopuueckue TpeHABI MPEACTABIAIOT COO0M OTOOpakeHHE M3MEHEHHS 3HAYCHUM
HEKOTOPOTO aTpuOyTa B TEUCHHWE OTPE3Ka BPEMEHH, HE BKIIOUYAIOMIETO TEKYITUN
MOMEHT BpeMeHHU. TeKylue TpeH bl BKII0YA0T B KAYECTBE MOCIIEIHETO M0 BPEMEHU
3HAUCHUS aTpUOyTa €ro 3HaUYeHUE B HACTOSIITUM MOMEHT BpeMeHU. TpeHIbl OyayIero
MPEACTABIAIOT JINOO TpernoaracMble 3HAYEHUS HEKOTOPOTO WH(GOPMAIIMOHHOTO
aTpuOyTa B OyayiiemM, Tu00 3arIaHUPOBAHHBIE N3MEHEHUS 3HAUCHUS YIIPABIISIIOIIETO



atpuOyta. OCHOBHBIMH CBOWCTBAaMHU BPEMEHH, MOPOXKJACHHBIMH IPEACTABICHUSIMU
YeI0BeKa O BPEMEHH, MHOTHE aBTOPHI OOBABIAIOT cienyromue [{oMOpoBckwmii]:

1) cTpykTypa BpeMeHH (JIMHEWHas1, BETBSIIAACS, HUKINYECKas);

2) cBOMCTBA LIKAJIbI BPEMEHH (HEMIPEPBIBHOCTD, JUCKPETHOCTD );

3) 00yClIOBIEHHOCT MOMEHTOB BPEMEHHU (J€TEPMHUHHU3M, HHACTEPMUHU3M).

HekoTopsie aBTOpBI BBIACIAIOT WHBIE CBOWCTBA BPEMEHHU: YIOPSAIOYECHHOCTD,
BO3MOKHOCTb OTIPEICTUTh OTHOIIICHUE «paHbBIIIE/TIO3KE MEXIY
COOBITUSMU/TIPOLIECCAMH,  TE€YCHHE  BPEMEHH, YHHUBEPCAIBHOCTH  BpPEMEHH,
HEOOpaTUMOCTh, HE (PUKCUPOBAHHOCTH Oyaymiero. Yro ke coOOW MpeacTaBiseT
mikana BpeMenu? JIrobas mikana (0COOCHHO B METPUYECKOM €€ IIOHUMAaHUH ) SIBISIETCS
MEePEHOCOM TIPEJCTABIICHUSI YEJOBEKa O MPOCTPAHCTBE Ha Jpyrue aTpuOyThHI,
BOCTIPUHUMATh KOTOPBIC HETIOCPEICTBEHHO C MOMOIIBI0 OPTaHOB YyBCTB YEIIOBEK HE
MOJKET.
JUIss  WILTIOCTpallid TEPMUHOB, KOTOpPBIE YEJIOBEK HCIIONb3yeT TpU ONUCAHUHU
TEMIIOPAIbHBIX KOMIIOHEHTOB, MPEICTaBUM TPYIIbI TEPMHHOB (TEMITOpajbHBIC
TEOpHH) COOBITUH U TIpolieccoB Ha puc. 2. CoObITHE MPECTABISIETCS TOJIBKO OJHOM
TOYKOH HAa BPEMEHHOM IIKajie— BPEMEHEM, KOT/Ia OHO MTPOU3O0IILIO, & MPOIECC—IBYMSI:
BpEMEHEM Hauyajla M OKOHYaHWs. byleM HCIoNb30BaTh CIEAYIONIUE TPYIIITBI
TEPMHUHOB:  «PAHBILIE—TIO3KEY», «IPOILIOe—HACTOAEe—OyAyIee», «ObUIO—eCTh—
Oyner». DakTUYECKH HA PHUCYHKE NPEJCTABICHBI TEMIOPATBHBIE CBSI3U MEXIY
TEPMUHAMHU U MO0 HUM MO>KHO BOCCTAHOBHTBH CJEAYIOIINE BHICKA3bIBAHMS YEIOBEKA
OTHOCHUTEJBHO MPEACTABICHHBIX COOBITHIA, HAIPUMED:

1. «CoObiTHeE 2 (BCeraa) «OyaeT» «mo3ke» coObITust 1»;

2. «CoObITHE 2 «eCTh» B «OyAYyIIEM»»;

3. «CoObiTHe 2 (korma-HuOyab) «0yIeT» B «HACTOSIIEM», HO UYTh «II03KE»;

4. «CoOpiTHe 2 (KoT1a-HUOY/b) «OYyIeT» B «IIPOIILIIOM».
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Puc.1. Tlo3unronupoBanue coObITHI HAa BpEMEHHBIX IIKaJIaxX

B cnyuyae ¢ mpocTpaHCTBOM JMHEHHas IIKajla — 3TO YJIOKEHHBIE APYT 3a APYroM
OJIMHAKOBbIE (PTAJIOHHBIE) JUHEHHBIE 3JEMEHTHI CaMOro MPOCTPaHCTBA. A caMo
MU3MEPEHUE 3AKITIOYAETCS B MOJCUYETE SJIEMEHTOB, KOTOPHIE MOKHO PA3MECTUTh MEKIY
nBymsi Toukamu. Co BpemeHeMm jena oOctosT eme cioxHee. CaMo Bpemsi MBI
HU3MEpPSEM € TTIOMOIIIBIO0 COOBITUI MITH TTPOIIECCOB, KOTOPBIE 00JIaIaf0T CTAOMITBHOCTHIO
[0 OTHOIIEHHWIO K JaHHOMY HMX CBOMCTBY. Bpems, Kak TakoBO€, MOXET He
CyIIECTBOBATh, a JIMIIb SBIATHCA HEKOM POJCTBEHHOH OOIIHOCTHIO CBOWMCTB
Pa3HOTUIHBIX CymHOCTe. CpaBHUBAs WJIEHTUYHBIC COOBITUS WM TPOIECCHI, MBI
UCIIOJIb3yeM KaTETOPHUI0 BPEMEHHU JIJISi TOTO, YTOOBI UX OTIMYHUTH: OJTHO U3 HHUX YyXKE
MIPOU30IILIO, APYTOe enle MpoucxoauT (AuTcs). IlockosbKy CylliecTBOBaHUE BPEMEHH
camo 1o cebe CUMTaeTCsl CIIOPHBIM, MBI Oy/IEM paccMaTpUBaTh €ro Kak CBOMCTBO WU
aTpuOyT HEKOTOPOTO COOBITHSI HIIH TIpOIIecca.

TemmnopanbHbIE OTHOIICHUS MOTYT OBITh (POPMAaTU30BaHbI B KOHEYHOE MHO>KECTBO
OTHONICHHH JTNOO MPEICTABISITh BHICKA3bIBAHMS HA €CTECTBEHHOM s3bIKe. OObEeKTaMU
TEMITOPAJLHBIX OTHOMICHUH MOTYT OBITh COOBITHS Wi Tporecchl. [log coOsTusMu
Oynem moHuMaTh (akT win pe3ynbTaT. CoOBITHE MPUHATO XapaKTEPU30BaATh OJHUM
OTCUETOM BpEeMEHHU (TEMIIOPOM) — BpEeMEHeM, Korja oHo mpousouwio. I[Ipouecc
MPUHATO XapaKTEPU30BaTh MOMEHTOM (TEMIIOPOM) Hayajda M OKOHYAHMS M, Kak
CJI€/ICTBUE, JUTUTEIbHOCTHIO.



2. TemnopaJjibHbI€ OTHOIIEHUSI

Onpenenenue coObITUS KAk pe3yibTaTa JCHUCTBUNA E€IUHUYHOTO CYObEKTa
[Kannpammunaa u Ap.] HE COBCEM MOJHO, MOCKOJbKY HCKIIOYAET U3 PACCMOTPEHUS
JEUCTBUS IBYX WM HECKOJIbKUX CYOBEKTOB, OOBEKTOB U cucTeM. COOBITUEM MOMKET
OBITH HE 00s3aTENBHO (TOJIBKO) CMEHA COCTOSIHUM 00BhEKTa, HO U MHTEPECYIOIIee HaC
COUETaHHE TEKYIIMX 3HA4YeHUN aTpuOyTOB, XapakTepusywomux o0bekT. MHorma
MIPUHAJJICKHOCTh COOBITUSI 00BEKTY(aM) U CyOBEeKTaM TPYJIHO ONpPEISIUTh, WIN OHA
Hac He uHTepecyeT. HekoTophie AIeMEeHThI COOBITHS/TIPOIIECCa MOTYT OBITh OMUCAHbI
HEUETKUMHU TEMIIOpaMH, T.€. TAKMMH, TPaHUIIbI KOTOPBIX HEYETKO OIpejesieHbl. B
TOM Clly4ae CJIeyeT pacCMaTpUBaTh OTHOIIEHHUS YETKOTO W HEYETKOIro WU
OTHOIIIEHHUSI IBYX WJIU HECKOJIbKUX HEUETKUX TeMIOopoB (11, T ). Huxke npuBeaeHs! 18a
THUIIA DJIEMEHTAPHBIX TEMITOPAIHHBIX BHICKA3bIBAHUM

1. ERt — Mmexny cOObITHEM U TEMIIOPOM.

2. tiRt) — Mex1y IBYyMsI TEMIIOpaMHu.

JIns mpakTUYEeCKUX IIeJIe TO0JIE3HO KCIOJIb30BaTh COCTaBHBIC TEMIIOPAIBHBIC
BBICKA3bIBaHMS,  KOTOpPbIE  MPEJCTABJISIOT  COBOKYIHOCTH  DJIEMEHTApHBIX
TEMITIOPAJIbHBIX BBICKA3bIBAHUM, OOBEAMHEHHBIX MPHU MOMOIIU JIOTHYECKUX CBSI30K.
PaccmoTpumM OTHOIICHUS MEXIY MHTEPBAJIBLHBIMU TeMIIOpaMu. TOYEUHBIC TEMITOPHI
MOXHO pacCMaTpuBaTh KaK WHTEPBAJIbHBIE C COBIAJAOIIMMU HaYaJlaMH H
OKOHYAHUSMH M HYJIEBOM JIJTUTEILHOCTRIO. Bece paccmaTrpuBaemMbie OTHOIICHUS OyayT
IBYXMECTHBIMU. B OCHOBE paccMarpuBaeMbIX OTHOLIEHHM JIEKUT TpyIIa
uHTepBaIbHO-BpeMeHHbIX oTHomeHut ECT [Kangpamuna u nap.] TeMmnopaibHOM
norukd. Temmopbl MOXXHO CpaBHHMBATh [0 JIMUTEIBHOCTH M 10 B3aUMHOMY
pacronoxenuto. /[pa TemMnopa MOryT HAXOJUTHCS B CIAEAYIOIIUX OTHOUIEHUSAX:

— (rts) — mocnemoBaTeNbHBI C May30, €CIU HMHTEPBaJ IMEPBOrO IMpoiiecca
3aKOHYWICS paHbllle, YEM HAyaJiCd MHTEPBAJ BTOPOro (OHU HE OJHOBPEMEHHBI, U
NEPBbIIl UHTEPBAJ PaHbLIE BTOPOTO);

— (rtsn) — mocnemoBaTenbHBI O€3 MAY35I;

— (rtes) — mepecekaroTcs;

— (rtel) — BOXXCHHBIE C MPUMBIKAHKEM K Hadamy;

— (rter) — BIIO’KEHHBIC C TIPUMBIKAHUEM K OKOHYAHUIO;

— (rte) — BiioxeHHbBIE 0€3 MPUMBIKAHHIA;

— (rtU) — oTHOIlIEHNE HECPABHUMOCTH TEMIIOPOB.

Bynem cunrtarh, 4TO BA TEMIIOpa HAXOIATCS MEXKITy coO0i B oTHOIIeHUH 1tU, eciu:

1) HuYero He HM3BECTHO O MpoIleccax, KOTOPbIE XapaKTEPU3YIOTCS STUMHU
TEMIIOPAMH, YTO CBUACTEIHCTBOBAIO OBl O JAPYTUX TEMIIOPAIBHBIX OTHOIICHHUSIX
MEK]y 3TUMHU TEMIIOpaMU;

2) HeoOXOMUMO TPEANPUHATh HEKOTOPBIC NEUCTBHSI, YTOOBI TEMIOpPAIbHBIC
OTHOILIEHHUS cTanu 00Jiee OnpeIeICHHbIMHU.

Co3nanue temnopaiasHoil CYB/]

UccnenoBatenu TeMmnopainbHbIX 0a3 JaHHBIX pacCMaTpPUBaId HECKOJBKO CIOCOOOB
coznanus temnopanpbHo CYB/]. BHauane paccmaTpuBaiach BO3MOXKHOCTh CO31aHUS
temnopanbHbIXx CYBJl «Cc Hyns», TO €CTh CaMOCTOSITENIbHASL peAIN3alusl HEKOTOPOU



TeMnopainbHoil mMonenu. Omgnako pensiuuonHbie CYBJ[ ObicTpo mporpeccupoBaii,
pacmmpsaigack MX  (QYHKUMOHAIBHOCTb, MO3TOMY  CO3JIlaHHE  «ypE3aHHOI»
temnopanbHoii CYBJ] Obuto HerenecooOpa3HbIM, a PECYpCcOB M BO3MOKHOCTHU
MOBTOPHOM peanu3aiuu Bcex cpeAcTB pemsuuonHodt CYBJl (mpu cozmanuu
temnopainbHoii CYBJ]) mpocto He Obuto. OTCyTCTBOBaja M COOTBETCTBYIOIIAS
NOTPEeOHOCTh CO CTOPOHBI Mojb3oBarenel. [loaTomy Bckope pa3paOoTUMKU cTanu
paccMaTpuBaTh pa3IMYHbIE CIOCOOBI JIOMOJHEHUS M PacCUIUpeHUss OOBIYHBIX
pensaumonubix CYB/] mognepxkoil TeMmnopanbHOM MoieNn 1aHHbIX. [loutn Bce Takue
crocoObl  CBOJWIWCH K CO3JaHUI0 HEKOTOporo (yHKIMOHAIBHOTO  OJIOKa,
OTBEUAIOIIET0 3a pa300p TEMIOPAIbHBIX 3alpoOCOB, MOJAMEHY HX HEKOTOPBIMHU
PEJSIIMOHHBIMU BBIYMCICHUSIMH, a MIOTOM 00paTHOE MpeoOpa3oBaHHe B TpeOyemoe
TEMIIOPAJILHOE TMPEACTABICHUE I BO3BPAILIECHUS pPE3YyJbTAaTOB IOJIb30BATEIIO.
OCHOBHBIM OTJIMUMEM OBbUI YPOBEHb «BMeEIIATENIbCTBa» B pessinoHHyio CYBJI, a
TaKK€  CTENEHb  WHTEJUIEKTYaJbHOCTHM  JAHHOrO  OJoka  TeMIOpajbHBIX
npeoOpazoBanuii  (puc. 2). CpaBHEHHE pa3IMYHBIX BaPUAHTOB pEATU3AIUU
POMEKYTOYHOTO CJI0s ITPeICTaBIeHo, Hapumep, B [ TJS98].
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Puc. 2. O0muii Bug MHOTOYpOBHEBOM apXUTEKTYphl TemmopanbHoit CYBJ]

PaccMmoTpum Tpu KpaitHUX citydasi: mpeoOpa3oBaHHE HA yPOBHE sipa PEISIITUOHHON
CYB]Jl, mnpeobpa3oBaHHe Ha YpPOBHE IIOJIb30BATEIbCKOTO TMPHIOKEHUS U
HCIIOJIb30BaHUE HE3aBUCHUMOIO MPOMEKYTOUHOrO proxy-ypoBHs. IlepBblii cmoco0
MPEIOCTABISET MAKCUMYM BO3MOXKHOCTEW IO PACHIMPEHHUIO CHHTAKCHCa si3bIKa 0a3
JAHHBIX, OOECIMEUEHHUIO PA3MYHBIX MPOBEPOK, a Takxke onTumuszanuu. OH Takxke
o0ecrnieurBaeT MOJHYIO MPO3PAYHOCTh JJI1 BCEX MOJb30BATEIBCKUX MPUIOKEHUH, a

BO3MOKHO, U JuIsl agmMuHuctpatopa bJl. OnHako oH JOCTYIIEH TOIBKO pa3padoTyrKam
CYb/.



B oTnumume oT mpocToro mcmnolib3oBaHuA NpuiioxkeHueM persiunoHHot CYBJl nns
paboThl C TEMIOpaJIbHBIMU JaHHBIMU BTOPOW CIOCOO MPEANOaracT BbIICICHHE
HEKOTOPBIX MOJylell uiau OubianMoTexku (B TMOJIB30BATEIBCKOM MPHUIIOKEHHH ),
OTBEYAIOIIUX 3a MpeoOpa3oBaHME HMEHHO TEMIIOPAIbHBIX 3ampocoB. To ecThb
OCHOBHOE TPUJIOKEHHE HCIIONb3YET HEKOTOPYIO TEMIOpalbHYI0 abCTpaklMio, a He
pensitonHyto BJl B yncToMm BuE, a TOTOM HHTEPIPETUPYET PE3yIbTaThl 3aMIPOCOB.
[lono6Has abcTpakuus (MMyCTh U HA YPOBHE MPUIIOKEHUS ) TO3BOJISIET COKPATUTD YHCIIO
OmMUOOK M OTIAEIUTh OU3HEC-JIOTUKY MPUIOKEHHUS OT TEXHUYECKOW COCTABJISIONICH
XpaHeHus JaHHbIX. B [Sn099] mnoapoOHO omnucaHo, Kak MOXHO CO3/aBaTh
TEeMITOpabHbIE TPUIIOXKEHUS B paMKax pensitinoHnHon CYB/I.

Tpertuit cmoco6 mopazyMeBaeT Co3aHue MEXTY T0JIb30BATEIbCKUM MTPHIIOKEHUEM U
CYB/] HEKOTOPOTro MPOMEKYTOYHOTO «UEPHOTO SIKKay (0yaeM Ha3bIBaTh €r0 Proxy-
YPOBHEM), KOTOPBI MOXKET OBITh peaiIn30BaH B BHUJE JpaiiBepa, cepBHUCa, BHEIIHEH
OMOJIMOTEKH U T.11. J{J1 MOJIb30BaTEIBCKOTO MPUIIOKEHUS STOT ProXy-ypOBEHb JOJDKEH
paborate kak temmnopanbHas CYBJl. C apyro#t cropousl, ans CYB]l sTor proxy-
YPOBEHb SBJISIETCSI OOBIYHBIM PEJISIIMOHHBIM MpUIokKeHuEeM. [1oaToMy proxy-ypoBeHb
OKa3bIBACTCSl MPO3PAYHBIM KakK ISl TOJIh30BATEIBCKOTO MPUIIOKEHUS, TaK W ISl
CVYB/l, a takxke He TpeOyeT BHECCHUS M3MEHCHUU B UX MCXOMHBIA KoA. Mcxons u3
TOTO, 4TO MEXay proxy-ypoBHeM U CYBJl mHTEHCHBHOCTh OOMEHA JaHHBIMU MOXKET
OKa3aThCs Ha MOPSIOK BBIIIE, YEM MEXK/Yy ProXy-ypOBHEM U MPUIIOKEHUEM (C YIETOM
Pa3JIMYHBIX JOTOJHHUTENIBHBIX ONTUMU3ALUI), IPEANOYTUTENBHO pa3MeNIaTh €ro Kak
MokHO Onmxe Kk CYB/I.

PaccMoTpuM mpenmyIiecTBa U HEAOCTATKU MPEACTaBICHHBIX CIIOCO00B. OCHOBHBIM
HEJ0CTATKOM TEPBBIX JBYX MOIXOJOB SBJISAETCS HEOOXOAMMOCTh B M3MEHEHUHU KOJa
CYB/l win npuwioKeHHs,, © TIO3TOMY OHHM JOCTYNHBI, B MEPBYID OYEPEIb, CAMUM
paszpabotunkaMm. OIHUM M3 HEJAOCTATKOB BTOPOTO M TPETHETO CHoOco0a SIBISETCA
HEBO3MOXKHOCTh CHWJIBHO BJIMSATh HAa BHYTPEHHEE IMPEJICTABICHUE U XpaHEHUE
undopmanuu B CYB/I, ontumu3zanuio 1ocTymna K Hed u T.1. OTHUM U3 3HAUUTETBHBIX
NPEUMYIIECTB BCEX TPEX CIOCOOOB SIBISETCS BO3MOXKHOCTH HCIIONB30BATH YXKE
cymectBytone B CYB]] Moaynu uHTepriperanuu u o0pabOTKH, JHIIb JOTOIHSIS UX
paz0opoM U MpeoOpa3oBaHUEM TOJIBKO TEMITOPATBHBIX KOHCTPYKIIUH M AJIEMEHTOB.
JIOTIOMHUTENBHBIM ~ TPEUMYIIECTBOM  TPEThETO  croco0a  MOXHO  Ha3BaTh
OTHOCHUTEIIbHYI0 HE3aBUCUMOCTh OT KOHKpeTHoMl CVYB]I, ecium He HCHONB3YyHOTCA
Kakue-muo0 cnenuduyeckrne 0COOCHHOCTH M KOHCTPYKIIMH. B OONBIIMHCTBE CiTydaeB
Ha paboOTOCTIOCOOHOCTH Proxy-ypoBHs He BiusieT ooOHoBieHue Bepcun CYB/I, Tak kak
cuHTakcuc SQL-3ampocoB OCTaHETCS MIPEKHUM.

SI3bIK 3aIPOCOB K TEMNOPAJbLHOM 0a3€e TaAHHbIX

Jl1s1 paGoThI C TEMIIOPATTLHBIMU 0a3aMH JJAHHBIX HEOOX0IUMO OBLI0 pa3padoTaTh SI3bIK
3alpOCOB K HUM, KOTOPBIN JOJIKEH ObLT ObI CTAaTh pacIIUPEHHEM sI3bIKa 3anpocoB SQL
K penAauoHHBIM 0Oa3aM jJaHHBIX. PaccMoTpeHHe s3bIKa 3alpoOCOB HA4YHEM C
KOHCTPYKIIMI BEIOOPKH, IPeSIOKEHHbIX aBTopamu sizbika TSQL2 (SQL/Temporal).
Beimie roBopuiochk 0 TeMMOpaibHBIX 0a3ax MaHHBIX, OJTHAKO PEJISIIMOHHAS MOJESIb
MpeJnojaraeT, 4To JaHHbIC XpaHIATCS B Ta0auIax, M 0a3a JaHHBIX COCTOUT M3 Habopa



takux Tabmui. [loaToMy yTOuHMM MOHATHA. Bo-mepBbIX, MOCKOIBKY MPaKTUYECKH
mobast 0a3a JaHHBIX COJAEPKUT JITAaHHbBIE, CBSI3aHHBIE C MPOMEXKYTKAMHU BPEMEHH, €€
MO>XHO ObLTO ObI Ha3BaTh TeMnopaibHOU. OgHako, roBopst 0 TemnopaibHoil CYB/I,
MO/IPa3yMEBAIOT, YTO UHTEPIIPETALMEN MOJOOHBIX JaHHBIX 3aHUMAETCS caMa CUCTeMa,
U MO3TOMY IPHUHATO CYMTATh, YTO TEMIIOpasbHAsl 0a3a JaHHBIX — 3TO 0a3a JaHHBIX,
colepKalllas CBs3aHHbIE CO BpPEMEHEM JIaHHbIE, WHTEpHpeTauueld KOTOPBIX
sanumaerca CYBJI, sBusromascs, Takum 00pasom, temnopansaoii CYBJ. C apyroii
CTOPOHBI, TOA ympaBiieHueM TemnopaibHo CYBJl BHosHE MOXKET HaXOAUTHCS
oObI4Has pessiMoHHas 0a3a JaHHbIX. boiee Toro, ns yactu Tabiull TeMIopaabHas
NOJIIEP’)KKa MOKET OBbITh BKIIIOUEHA, a Ay Apyrux Tabmun — HeT. [loaTomy nanee
OyleM paccMaTpuBaTh OTAEJbHYIO TaOJIMIly, Ha BpeMs 3a0biBasi O BO3MOXHBIX €€
CBS3SIX C IPYTMMU TaOJIULIAMHU.

[Ipu mocTpoeHnn MOJENH S3bIKa 3aMPOCOB K TEMIIOPAIIbHON 0a3e JaHHBIX CTAaBUIIUCH
cienytone uenu. Bo-nepBeix, npu nepexojie K TeMIOpaabHOM MOJENH JKeIaTeIbHO
pacHIMPUTh BCE TPU KOMIIOHEHTA MOJENH JAHHBIX: CTPYKTYPY JAHHBIX, ONEpauu u
OTpaHUYEHUs IeJIOCTHOCTH. Bo-BTOpBIX, m100asi KOPpEeKTHAas KOHCTPYKIUS B
UCXOJHOM $3BbIKE 3alpOCOB JIOJDKHA OCTAaThCS KOPPEKTHOW B HOBOM SI3BIKE, U
CEMaHTUKa JTUX KOHCTPYKIUH JOJKHA OCTaThCs NMPEKHEH; HampuMmep, pe3ysbTar,
BO3BPAIIAaEMbII 3aITPOCOM, JOJIKEH OBITh TAKUM k€. TO eCTh HE0OX0IUMO 00ECTICUUTh
BOCXOJSIIIYI0 COBMECTHUMOCTH SI3bIKa 3alpocoB M 0a3bl JaHHBIX. Kpome Toro,
KeJaTeIbHO 00€CTIeUNTh TEMITOPAIBHYIO BOCXOSIIYI0 COBMECTUMOCTh: HEOOXOAUMO,
YTOOBI MMOCTIE JOOABIEHUS B CUCTEMY TEMIIOPATLHOM MOIIEP>KKU BCE YHACIIEIOBAHHbBIE
KOHCTPYKIIMH MPOJIOJIKAIN paboTaTh Tak ke, Kak U paHblie. M3 aToro cieayer, 4ro
BCE€ CYIIECTBYIOIIME MPUJIOKEHHUS HE JODKHBI MOYYBCTBOBATH MEPEXO] OT OOBIYHOMN
pensauuonnoit CYB]I k remnopansroit CYB/] ([BBJ+97]). Bosiee Toro, nocnenyroiiee
no06aBIeHUE TEMIIOPAJIBLHONW TOMJIEPKKH B KaKyHO-HUOY/Ih KOHKPETHYIO TaOJIMIy HE
IOJKHO OTPa3UThCs HA KOPPEKTHOCTHU BBIMOJHEHHMS 3ampocoB. C Ipyroi CTOPOHHI,
no100Hoe J00aBiIeHNe JTOHKHO TTO3BOJIUTH MCIIOIB30BATh TEMIIOPAIBHBIE 3alIPOCHl B
HOBBIX MPOTPaMMaXx, 3aMETHO o0Jierdyasi paboTy MPOrpaMMHCTaM U aJIMUHUCTPATOPAM
CUCTEMBI.


http://citforum.ru/database/articles/temporal/2.shtml#_ftn14
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Puc. 3. Pabora c Tabnuneit 6€3 TeMnopaibHOU MOAAEPKKA

PaccMoTpum  Tabnmiy, coxaepxkainyro HHpOpMainuio 0 3apabOTHOM  IUiaTe
coTpynHHUKOB. J[o mo0aBieHHMS TEMIOpaJIbHONW TOJIJICPKKH TaOauIla cojepkaa
TOJILKO aKTyaJIbHYI0 MH(pOpMaIHio (Ha TEKYITUiH MOMEHT BpeMeHH). B Takom ciydae
y IPUIIOKEHHSI UMEETCsI BO3MOYKHOCTh Y3HATh TEKYyIlIee 3HaUEHHE JFOOBIX AJIEMEHTOB
JaHHBIX, HO TpeAbIAylee 3HayeHUue OyJIeT MOTepsSHO Mocie JIIo0Oro M3MEHEHUS.
[locne ynaneHus: 3amucu BooOIle HEBO3MOXKHO OYIET cKa3aTh, HApUMEpP, CKOJIBKO
MoJIydas JaHHBIM COTPYIHUK Tepe] YBOJbHEHHEM. Takasi CUTyalus CylecTBYeT Mpu
UCIIOJIb30BaHUM TPATUIIMOHHON pensiimonHon mozaenu (puc. 3). Ilpeanonoxum, 4yTo
no3ke OBLJIO MPUHATO PEIICHHE O HEOOXOJUMOCTH XPaHUTh HCTOPHUIO 3HAYCHUH
3apabOTHOM IJIaThl COTPYAHUKOB. PemmTh 3TO MOXHO OBUIO OBl HECKOJBKHMH
nyTaMu. Bo-niepBbIX, MOXKHO CO3/]aTh CIECIHMAIBbHYIO TAaOJIMIly C UCTOPUEH 3apIIaThl,
HO 9TO MOrjo Obl OBITH JOCTATOYHO CTpPaHHBIM, TaK KaK Yy)Ke ecThb TabiuIia
«3apaboTHBIX IIaT». bonee Toro, MpunuIOCh 661 MOIUPUITUPOBATH KO MPHUIIOKEHUS,
9TOOBl TMPHU yNAJCHUU W W3MEHCHHHM 3HAYCHUN TMPOMCXOJUIIO0 aBTOMAaTUYECKOE
OOHOBJICHHE JaHHBIX M BO BTOpoi Tabmmie. Bropolr cmocod — nmobOamieHwme
CHEIUATBHBIX CTOJIOIIOB, OTPAKAIOIINX HHTEPBAJI aKTYaAIbHOCTA KOHKPETHOM 3aI1CH,
HO TIPH ATOM TaKXke MOTpeOyeTcs Jopad0TKa MPUIOKEHUS, U JIOTUKA MHOTHX 3aIIPOCOB
MOYKET CTATh HE CIMINKOM oueBUIHONH. Hanboiiee ecTteCTBEHHBIM OBLIO OBl JOOABUTH
JUTSL JAaHHOW KOHKPETHOW TaOJIHIIBl TEMIOPATbHYIO MOANEPKKY. B aTOM ciydae Bce
paHee pa3pabOoTaHHBIE 3aMPOCHI OYAYT KOPPEKTHO PabOTATh (C TEKYIIHMM COCTOSTHHEM ),
HO MOXHO CGOpPMYITHPOBATH HOBBIE TEMIIOPATBHBIC 3aMPOCH], KOTOPBIC MO3BOJIAT
y3HATh HCTOPHIO H3MEHEHHH (puc. 4).
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Puc. 4. PaboTa pensiiMOHHBIX TPUIOKEHUHN ¢ TEMIOpaIbHON TaOIHIIeH

Kakue »xe 3ampocel MoryT ObITH CQOPMYIHpPOBAHBI K TaOJIUIE C TEMIOPAIbHOU
noJIepkKoi? Bo-mepBbIX, 3TO 3apoc 3HAYCHHUI Ha KaKoi-HHUOYIb MOMEHT BPEMEHHU
B MPOIIJIOM, TO €CTh CO3/IaHHE Cpe3a MUCTUHHOCTU (PaKTOB HAa MPOU3BOJIBHYIO JIATY.
Hanpumep, st oObIMHOrO pENILIMOHHOIO 3allpoca «KaKyko 3apIuiaTy ceifuac
HOJy4yaeT KaXIbli M3 COTPYIHUKOB?» MOXHO JIETKO CQOPMYIMPOBATH €ro
TEMIIOPAJIbHOTO JBOMHMKA «KAKYIO 3apIulaTy MOJy4all KaXIblii U3 COTPYIHHUKOB B
yKazaHHYl0 aary?» B 3ToM ciydae pe3ynpTaT 3ampoca OCTaHETCS B paMKax
pessimuoHHOro  npencrasiaeHus. C  Apyrodl  CTOPOHBI, BIIOJHE €CTECTBEHHBIM
OKa3bIBAETCS 3aMPOC «KOTJa M KAaKyI0 3apILIaTy MMOIdydal KaXIbli U3 COTPYAHUKOB?).
31ech yxe B pe3yiapTaTax 3amnpoca NOSBISETCS JuHUSA BpeMeHH. OnuH u3
TPaJULMOHHBIX CIIOCOOOB MpPENCTaBICHUS MOJOOHBIX PE3ylIbTaTOB ONHUPAETCS Ha
MHTEpBaJIbHOE JIEWCTBUTEIBHOE BpPEMs, TO €CTh K OOBIYHOMY pPEJISALIMOHHOMY
IpPEJCTABICHUIO PpE3yJIbTAaTOB J00aBIsIeTCs €Ille OJWH CTOJOel, Ccoaep Kalui
MHTEpBaJIbl HCTUHHOCTH ()aKTOB. ANTOpUTM (HOPMUPOBAHUS PE3YIHTATOB MOJOOHBIX
3aIpOCOB MOXKHO YIIPOILIEHHO MPEACTABUTH CIEAYIOIKUM 00pa3oM: Uil KaKJI0ro
MOMEHTa BpeMeHUL. BHIYMCISAETCS PENSALMOHHBIA MOA3AIPOC «KAKYIO 3apIuiaTy
MOJTy4aeT KaXKIbI U3 COTPYIHUKOBY, IIOCIIE YETO K 00IIEeMY pe3ysIbTaTy 100aBIIsI0TCS
pe3ysIbTaThl 3THX MOJ3AIPOCOB C YYETOM HHTEPBAIOB HCTUHHOCTH. I[logoOHas
CEMaHTHKa  «IIOCJIEAOBATEIBHON»  MHTEPIPETALMM  PEISALHUOHHBIX  3alPOCOB
Ha3bIBACTCS NOC1e008amelbHOl, CM. PUC. D.
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Puc. 5. O6paboTka "mocienoBaTeNbHBIX" 3aIIPOCOB K TEMIIOPAJIbHON TabInlLIe

OpnHako Ha OCHOBE ATOM CEMAHTHUKU HEBO3MOXKHO C(OPMHUPOBATH 3aMpoC, KOTOPBIN
TpeOyeT «CpaBHEHUS» HECKOJBKHX MOCJIEeI0BATEIbHBIX MOMEHTOB BpeMeHu. K Takum
3ampocaM OTHOCUTCSL OOJIBIIMHCTBO 3alpOCOB, BKJIIOYAIOIIUX AarperauoHHbIC
(GyHKUIMHA «BO BpEMEHH», HANpUMEp, «BBIBECTH CPEAHIO 3apabOTHYIO IUIATy
COTpYIHHKA 3a BCE MEPHUOJIbI BPEMEHM» (OTMETHUM, YTO pe3yJbTaT OyeT MpeCTaBIeH
OOBIYHOM pEJSIIMOHHON TabIuIel) UM «BBIBECTU TIEPUOIBI, KOT/Ia Ha OIUIATy TPy/Ia
COTPYIHUKOB YXOJMJIa MakCUMalbHas cymmay. [IpeaycMoTpeTs Bce mogo0HbIe THITHI
3aIpOCOB HEBO3MOKHO, M TAK)KE HEJIb351 OTPAHUYMBATh BBIPA3UTEIbHBIE BO3MOKHOCTH
A3BIKA, TOATOMY ObLIA MIPENIOKEHA KOHCTPYKIIHS 3aIIPOCOB NPOU3B0IbHO20 AOCTYIA K
temnopanbHbiM  gaHHbIM (NON-Sequenced  Queries), KOTopble MPEIOCTaBISIOT
BO3MOXHOCTb CAMOCTOSTENIEHO CHOPMYITHPOBATh HEOOXOAUMBIN 3aMPOC, HAKIJIAIbIBAs
OTpaHUYCHUS HA CUCTEMHBIN TeMIopaibHbIi cTonbern. CM. puc. 6.

Puc. 6. O6paboTka "mpou3BOIBHBIX" 3aMPOCOB K TEMITOPATLHOM TabIuUIIe

Takum oO0Opa3oM, NpU HAJUYUU TEMIOPATBHOM MOJIJIEPKKA B CHCTEME MOXKHO
BBIJICJIUTh YETHIPE YPOBHS MCIOJIb30BAHUS 3aPOCOB (IJIs1 KOHKPETHOM Tabnuibl): 1 —



TEMIIOpajbHas TMOJAEpPKKA JJs TaONHUIBl OTCYTCTBYET, 2 — MCHOJIb30BAHUE
PEJSIIIMOHHBIX 3aIIPOCOB K TA0JIUIE C TEMIOPATbHON MOAAEPKKON, 3 — UCTIOJIB30BAHHE
MOCJIEIOBATENIbHBIX 3alPOCOB U 4 — MCIOJB30BAHUE MPOU3BOJBHBIX TEMIOPAIBHBIX
3anpocoB. llomoOHas kimaccudukauss BepHAa Kak s TaOMUIl C MOAACPKKOM
JNEHUCTBUTENBHOTO BPEMEHH, Tak M I TeX, Uil KOTOPBIX MOAJAECPKUBACTCS
TpaH3aKLMOHHOE BpeMs. [I0CKOIbKY 3TH TMHUK BPEMEHU ABJISIIOTCS OPTOrOHAIBHBIMU
Y HE3aBUCUMBIMH, B CUCTEME C TEMIIOPAIBLHON MOJJEPKKON MOTydaeTcs IEeCTHAAUATh
BapUAHTOB HCIIOJIb30BaHUs 3allPOCOB Ha BbIOOPKY. Ha ocHOBe 3ampocoB Ha BBIOOPKY
MOXHO (OPMYIUPOBATH TEMIOPAIBHBIE OIPAHUYEHUS LIEIOCTHOCTH, KOTOpbIE OyAyT
OpOBEPATHCA TpU  onepauusx OOHOBieHUs 0Oa3bl gaHHbIX. [ omnepanuit
MOIU(PUKALKY U YAAJICHUS 3aHCe MOKHO HAKJIAbIBaTh AaHAJIOTUYHBIE OTPAaHUYCHUS
B ux paznenax WHERE. C napyroii ctoponsl, 00paboTKa 3apocoB Ha OOHOBJICHUE /IS
TPAH3aKIMOHHOTO U JAEHCTBUTEIBLHOTO BPEMEHH OYJeT MPUHUMIINAIBHO OTINYAThCS.
Hanpumep, B pazzaene SET HeBO3MOXKHO 3a/1aBaTh CUCTEMHBIE MOJIS TPAH3AKLIMOHHOTO
BpemMeHu.  [losToMy  MOJHOCTBIO  KOPpPEKTHas  peanu3aius  HOJJIEPKKHU
TPAH3aKIIMOHHOTO BPEMEHH BO3MO’KHA TOJBKO MPH peaju3aldid TeMIOpaIbHBIX
onepanuii BHyTpH sigpa CYB/I.

IIpeacraBiieHue pe3yJbTaTOB TEMIIOPAJIBbHBIX 3aIIPOCOB

Beimie yxe ymnoMuHanIMCh JBa TOAXOAa K TPEACTaBiIeHHUIO HHGOpPMAIUUA B
TEMITIOpAIbHON 0a3e MaHHBIX: WHTEPBAIBHBIM, KOTJa MPUHUMAETCS BO BHUMAaHHE
NepUoJI UCTUHHOCTH (haKTa, ¥ TOUCUHBIN, KOTJAa JJISI KaXKJI0TO OTACIHPHOTO MOMEHTA
BPEMEHH pacCMaTpUBaIOTCS Bce (PakThl, HCTUHHBIE B 3TOT MOMEHT. [Ipu peanuzaruu
temnopanbHoit CYB]] 1 MpoeKTUpOBaHKU S3bIKA 3aIPOCOB TPEOYETCS BHIOpATh OJIUH
U3 OTUX BapUaHTOB IpeacTaBieHui. [Ipyu XxpaHeHUU TaHHBIX B 0a3e TaHHBIX HanboJee
KOMIAKTHBIM  SIBJISIETCSI MHTEpPBAJIbHOE TIpeacTaBieHue. Ilpu mnpeacrTaBieHUn
pe3yJbTaTOB 3allpOCOB TaKX€ MHOrO€ TOBOPUT B II0JB3Yy HHTEPBAIBHOTO
npeactaBieHus. Ho mpu GopMynupoBke MHOTHX 3allpoCOB yA00HEE CpaBHHBATH
MOMEHTHI BPEMEHH, a He OIepUPOBATh HHTEPBAIAMH HCTHHHOCTH OTJEIbHBIX (PaKTOB,
MIOATOMY TOYEYHOE MPECTABICHUE MOJIYyYaET 3HAUUTEIHLHOE MPEUMYIIIECTBO.
Omnepany HaJgA MHOXKECTBAMH OYEHBb YMOOHBI MJII TEOPETUYECKUX BBIKIAIOK U
dbopmanuzanuu, HO TPYAHO peaTu3yeMbl B CHUCTEME MPU 3HAYUTEIHLHOM O0BEME
naHHbIX. [loaToMy HHTEpBaIbl BpEMEHU MPUHSATO pa3AesisiTh HA TAKKWE MOAUHTEPBAIIbI,
9TOOBI JIs1 KaXJA0ro (pakTa OHU HE IMEePECceKaqucCh, HO JOMONHSUIM APYT JApyra 0
MUCXOJHOTO WHTEpBaja, a o0kl JBa WHTEpBalia pas3HbIX (akToB aHOO HE
nepeceKaInch, 1uoo copmananu. [Ipu TakoMm mpeacTaBlIeHU UCTHHHOCTH (DaKTOB HE
OyZIeT MEHATHCS HU NJI OJHOTO W3 TOJYYUBIIUXCS HHTEPBAJIOB, YTO, HANIPHUMED,
MO3BOJIUT KOPPEKTHO MCIOJIB30BATh MOJHBIA BIOXKEHHBIN Mepebop 1Mo MHTEepBajIaM U
¢dakTaM Mpu MONYyYEHUU pe3ynbTara 3anpocoB. [locie momydenus pe3yabrata B BUIC
Habopa WHTEPBAJIOB HMCTUHHOCTH I Kaxaoro ¢akra HEOOXOIUMO BBITIOIHUTH
o0paTHyI0 Ipolenypy — 00beIMHEHUE NIEPECEKAIOIIUXCS WIIH MPUMBIKAIOIINX APYT K
Ipyry HMHTEPBAJIOB. JlBa JTAHHBIX npeoOpa3zoBaHus
Ha3bIBAIOTCS pACNAKOBKOU VI YNAKOBKOU. JTH OIEPAllMd MOTYT NPUMEHATHCS U BO



BpeMs IPOMEXYTOYHBIX BbIUMCICHUN. DaKTUYECKH, Mepes KaXaou olnepanuend Haxl
TEMIIOPAIBHBIMUA TAHHBIMUA MOKHO BBIIIOJIHATH PACIIAKOBKY, a IIOTOM — YIIAKOBKY.

CneunanbHoe 3HAYEHHE «ceildac

CnoBo «ceiyac» 03HauaeT «B HACTOSIIEE BpeMs, B JaHHBIN MOMEHT». B 3ampocax Ha
a3bike SQL moBonpHO yacTo ucnonb3yrorcs KoHCTpykuun CURRENT TIMESTAMP,
CURRENT DATE u CURRENT_TIME, koTOpBIE 3aMEHSAIOTCS COOTBETCTBYIOLIUMHU
KOHCTaHTaMW B MOMEHT BBITNIOJHEHHS 3alpoCOB, MOATOMY B caMoil 0a3e JaHHBIX
XpaHSTCS JUIIbL KOHKPETHbIC 3HAUYCHUSI JAaT U BpeMeHHU. Tak Kak sI3bIK 3alpOCOB K
TEMIIOpaJIbHON 0a3e JaHHBIX SBIsETCS paciupeHueM s3bika SQL, maHHBIC
KOHCTPYKIIMM B HEM TaK)K€ MOTYT UCIOJIb30BAThCSl KAK CHHOHUMBI «JIMHAMUYECKHX)
koHcTaHT. OHaKO 111 paboThl ¢ hakTaMu, KOTOPbIE UCTUHHBI B HACTOSIIIIUNA MOMEHT,
HO MOTYT MEHIThCA C TEYCHHEM BpPEMEHH, HEOOXOJUMO HCIOJIb30BaTh
JIOTIONHUTENBHOE crienuanbHoe 3Hauenne CEMYAC. OHO UCTONb3yeTcs TIPH 3a1aHuH
BEpXHEH TpaHUIBl MHTEpBaja HMCTUHHOCTH (akra, XpaHUMOrO B TaOIHIE C
temmnopanbHoit  mognepxkkoit  ([CDI+97]). Ilycte B 0a3e MaHHBIX XPaHHUTCS
uHdopMalus 0 epuojie padboThl COTPYAHUKA B KOMMIaHUU. Torma a0 2 ampens s
COTpYJHHUKA, IPUIIECAIICTO Ha paboTy 1 ampens, MpoMeKyTKOM BPEMEHHU €Tro padOThI
B KOMIIAaHUU SBJISIETCS OAWH AeHb 1 ampens. Ha ciexyromuiit 1eHb TPOMEXKYTOK €ro
paboTHl B KOMITAHUU W3MEHUTCS HAa UHTepBaj ¢ 1 1o 2 ampens. Yepes qeHb HHTEPBA
npumetr Bua 1 — 3 ampens u Tak ganee. OOHUM U3 MyTeH pelIeHUS MOJIO0OHOMN
poOJeMbl MOTJIO ObI OBITH €XKEIHEBHOE OOHOBJICHHE 0a3bl JAHHBIX, U3MEHSIIOIIEE
BEPXHIOIO FPaHUIly MHTEPBAJIa HA KOPPEKTHOE 3HAUYECHHE, HO ATO HEPEATbHBIN BapUaHT.
[looToMy mpu  BBIIOJHEHWH 3alPOCOB  MOKHO  HCIOJIB30BAaTh  MOAOOHYIO
JIUHAMHMYECKYIO0 TI0AcTaHOBKYZ. JInsg 5TOro MOXKHO XPaHHTh JUHAMHYECKYIO
xoHcTanTy CEMYAC, 0603HAYAIONTYIO 3aBUCUMOCTh (hakTa OT TEKyIEero BpeMeHu. B
NPUBEJICHHOM TpHUMEpPe ATO OBl 03HAYANIO, YTO YEJIOBEK paboTaeT B KOMIAHUU C 1
anpens o CEMYAC. B xauyecte npepcrasienus CEHYAC MOKHO HCIIONB30BAThH
onHo u3 3HayeHuit nomena TIMESTAMP unu nmyctoe 3Hauenne NULL. IIpu Be16ope
3HAYEHUs ISl MPEACTABICHUS CEHYAC He06X011UMO rapaHTUPOBaTh, YTOOBI 3TO
3HAYEHNE HE UCTIOIB30BATIOCH C KAKUM-TTHOO MHBIM CMBICTIOM. DaKTUYECKH, TpeOyeTcs
caenath BeIOOp u3 3HaueHuss NULL 1 MakcMMaabHOTO MJIM MUHUMAJIBLHOTO 3HAYCHUS
tuma TIMESTAMP. Ilpu wucnonszosannn CEHYAC B 3ampocax HE06XOIUMO
MIPUHUMATh BO BHUMAaHHUE, YTO €r0 CJIEAYET 3aMEHATh TEKYIIUM BPEMEHEM Ha 3Tarie
BeimotHeHus. Ilpu pabore Ham cucremoit TimeDB [Tim07] wuccnemoBaiach
MPOU3BOJUTENLHOCTh CUCTEMBI JUJISl PA3JIMYHBIX BapUaHTOB MpPeACTaBICHUU. Bbuio
IPOJEMOHCTPHPOBaHO, 4To mpescTaBienne CEMYAC ¢ MOMOIIBI0 MHHAMAIBHOTO
sHauenus: tuna TIMESTAMP Bcerna camoe memnienHoe. IIpeacraBieHue B BHUIE
NULL O6puto Hambonee 3(ppekTuBHBIM TpH OOJIBIIEM TPOIEHTE MEePecedeHUuil ¢
TekymuM BpemMeHeM. OpaHako mpeactabieHue B Bujae NULL-3HaueHus Bcerna
MPUBOAMIO K MAaKCUMaIbHOMY KOJMYECTBY uTeHHM qucka. Ha ocHOBe 3TOro ananmsa
OBLI clieaH BBIOOP B MOJIB3Y MakcuMalibHOTO 3HaueHust Tuna TIMESTAMP.
Hcnonp30BaHME HEKOTOPOro crienuanbHOoro 3Hadenus CEMYAC e sBusercs
€JMHCTBEHHO BO3MOXHBIM penieHueM. Hampumep, MOXXHO pa3ienuth Bce (PakThl Ha
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7IBa KJlacca, B OTHOM U3 KOTOPBIX XpaHATCS (PaKThl, AJIs1 KOTOPBIX HHTEPBAJ YK€ TOUHO
U3BECTEH, & B JIPYTOM — T€, Y KOTOPBIX BEPXHss rpaHUla elle He u3BecTHa. Ecnu
XpaHUTh 3TU (aKThl B Pa3HbIX TAOJIMIAX, TO HE MOTPEOyeTCs] BBOAUTH CHELMAIBHOE
snavenne CEMYAC, oaHAKO HECKONbKO YCIOKHMTCS BHIOOpKA, a TaONHIBI C
MOJJIEPKKOM M TPaH3aKUMOHHOTO, U JEMCTBUTEIBHOIO BPEMEHHU NMPUIETCS pa30uBaTh
Ha YETHIPE MOTA0THUIIBI.

Beime peus muia o mpejcTaBieHun 3Hauenus CEMYAC B cucteMe, OIHAKO
BaKHA U ero uHTepnpetanus. Hanpumep, ToT (akT, yto coTpyaHuK padotaer c 1
anpens no CEMYAC, He MOATBEPKIAET, HO U HE OMPOBEPraeT, uTo Ha CIeHyIomeil
Hezele OH Takke Oyner paborats. Ho ans npyroro coTpyqHUKa MOXKET OBITh
U3BECTHO, YTO OH pabOTaeT TOJHKO J0 KOHLA 3TOW HEAeNH, U MOAITOMY B OTYETax 3a
JAHHYIO HEJEN0 O COTPYAHMKaX, KOTOpble OyayT paboTaTh Ha CIEAYIOUIEN Henene,
BTOPOM COTPYIHUK (PUTYypHpPOBATh HE TOKEH, a MPO MEPBOT0 CKa3aTh HUUETO HEb34.
[MosToMy KoppekTHas uHTeprnperanus 3HadeHus CEMYAC BO3MOKHA JIHMINb IS
npouuioro. Ilpu pabore ¢ coObITUAMH Oyayliero HEOOXOAMMO MPOSBISTH
OCTOPOXHOCTh U TOYHO MOHUMATh, YTO U KaKUM 00pa3oM JIOJKHO OBITh MOJIYYEHO B
KayeCcTBE Pe3yJIbTaTa 3a1aBacMoro 3ampoca.

Pa3spe:xxenne TadJuI ¢ TEMIIOPAJIBHON MOAAEPKKON

Ecam roBoputh 0 Tabnauiiax ¢ TEeMIOPAIBHOM MOAACPIKKON, TO TPUIMHON CHIKCHUS
IPOU3BOJIUTEILHOCTH MOXET CTaTh MOCTOSHHO BO3PACTAIOIINA 00BEM XpaHUMBIX
JaHHBIX. OJTO, B TEPBYI oOuepedb, OTHOCUTCA K TaOiHIlaM C TEMIIOPaJIbHON
MNOJIICP)KKOM TPaH3aKIIMOHHOTO BPEMEHH, TaK KaKk B TaKuUX TaOIMIax JaHHbBIE
duznuecku He yAANSIOTCS W3 CUCTEMBI, a JHIIb J00aBISI0TCA (B TOM YHCIE U TIPH
monudukanuu 3anuceir). C Apyrod CTOPOHBI, Yepe3 OMpeNeeHHBI MPOMEKYTOK
BPEMEHHU OKa3bIBAETCA, YTO 4YaCTh JAHHBIX YyCTapelia, W MO3TOMY HX ObUIO Obl
KeNnateabHO (U3MYECKH YIAIUTh M3 CUCTEMbI, TaK KaK OHM HE TOJbKO 3aHHMAIOT
MECTO, HO M CHIDKAIOT TPOU3BOJIUTENBHOCTh Tpu BhIOOpKax. Ho momoOHoe
dusznueckoe yaajaeHue MmoABepraeT pucKy OOIIyIO IETOCTHOCTh XPAHIINXCS JaHHBIX.
[ToaTomy byHIaMEHTATBHBIM TpeboBaHHEM ABJISIETCS BO3MOKHOCTb
KOHTPOJUPOBaHUS (HU3NYECKOE yNajJeHUE [aHHBIX, YTO MPHUBOIUT K OIEpPAINH,
KOTOpasi ~ HasbIBaeTCs paspeoicenuem (Vacuuming) Ttabmmiy ¢ TEMIIOpPaIbHOU
noanepxkkoit.  [Ins  obecmedeHHMs] KOPPEKTHOCTH — BBIIOJTHEHHS — pa3pe:KeHUs
HE0OX0IMMO MMETh BO3MOKHOCTh YKa3bIBaTh B 3alpocCe JaHHBIC, KOTOPHIE JOJKHBI
OBITh yJaJeHbl, U T€, KOTOpHIE MOJDKHBI OBITh OCTaBieHbl. OYEBUAHO, YTO BCE
«aKTUBHBIE» CTPOKHU JOJHKHBI OCTaThCS B TaONWIe TpH JIOOOM ee pa3pekeHuu. B
MpOCTEMIIeM cllydae OTOPachIBAIOTCSl BCE T€ KOPTEKU, KOTOpPbIE OBLIM yJal€HbI J10
ONpEe/IeICHHOT0O MOMEHTA BPEMEHH — MPOUCXOJIUT CPE3 UCTOPHH.

Ho nomoOHoe paspexxeHue sBIsSeTCs HE COBCEM KOPPEKTHOM omepanueid. Hanmpumep,
MyCTh MBI XOTUM CJ/I€JIaTh BEIOOPKY COCTOSIHUSI HA KaKOM-HUOYb MOMEHT BpeMeHU A,
NpeaecTBYIONUi  aprymeHTy cpe3a B (A<B), korma B Ta0imile HaXOIWIHCH
HEKOTOphIe cTpoku X U Y, MepBasi U3 KOTOPBIX ObliIa yAaneHa 10 MOMEHTa BpeMmeHu B,
a BTOpas — HeT. Toraa B KauecTBe pe3ysibTaTa 3ampoca OyIeT BblJlaHa CTpoka Y, HO



He X. MHOTHe 3anpockl MOTYT Ha4aTh HEMPABIILHO paboTaTh, U K HUIM, CKOPEE BCETO,
OyAyT OTHOCHTBCS BCE 3aMPOCHI, HCIIONB3YIONIUE arperaTHbie (YyHKIUH.

YroOpl oOe3omacuth cedsi OT 4YacTh MNOJOOHBIX HPOOJIEM, MOXKHO MNPEIIOKUTH
CHeIMaTbHBIA BapHaHT Cpe3a, KOTJa HIDKHSSA TpaHuIla HHTEpPBaJIa TPAH3AKIIMOHHOTO
BPEMEHH JJII BCEX CTPOK CTAaHOBUTCS PaBHOW MOMEHTY BPEMEHH Cpe3a, €CIH ITOT
MOMEHT TpUHAJIeKAT HCXOJHOMY HHTEepBany. Ho m B 3TOM ciyyae HCKa)KaeTcs
uHboOpMaIUsi O BPEMEHHM HCTUHHOTO TMOSBICHHUS CTPOKH B cucteme. lloaTomy
pa3pekeHue TEeMIOPAIbHBIX TaOJUIl HE SIBISAETCS OJHO3HAYHBIM PEIICHHWEM, U B
Ka)XJIOM KOHKPETHOM Ciy4dae HE0OXOIUMO OTIEIbHO paccMaTpUBaTh BCE ILIIOCHI U
MUHYCHI.

OTMeTHM, 9TO ¢ TOYKHU 3peHHs paboThl C CHCTEMOW U (POPMYITUPOBKH 3alPOCOB HET
HEOOXOJMMOCTH B  pa3pekCHWH, OJHAKO  TepenojsHeHue 0as3bl  JTaHHBIX
«yCTapEeBIIUMI CBEICHUSMU MOJKET HETaTUBHO CKa3bIBaThCS Ha
NpOM3BOAUTENHHOCTH. OT HETATUBHBIX IOCIEACTBUI MPOOIEMBl 3aBUCHMOCTH
TIOBEJICHUS MPUIIOKSHUH TPH MTPOBEICHUH Pa3pe:KEHUS] MOKHO YaCTHYHO U30aBUTHCH,
€CJIM BMECTO PEAJBHOTO YyNaJeHHs IaHHBIX BBITIOJHUTH WX TEPEHOC Ha JIPYroi
JOCTYIHBIN HOCUTENb. Hampumep, maHHBIC W3 OJHOW 0a3bl MEPEHOCATCS B IPYTYIO,
pacmloNoKEeHHYI0O Ha JPYroM cepBepe, NpUYeM B HUCXOAHOW 0aze ocraercs
uHpopMaImsa 00 dToM nepeHoce. B 3ToMm ciydae nmpu HEOOX0IUMOCTH OOpaIeHus K
UCTOPHH 3allpoC MOXKET OBITh TepeHanpaBlieH WM OOBEAWHEH C Pe3yiIbTaToM
BBIOOPKH U3 JIPyroi 0asbl JaHHBIX.

[Ipobnema ¢ «pa3pexeHrueM» TaOIHIl OTHOCHTCS K TPaH3aKIIMOHHOMY BPEMEHH, HO
OHa TaK)Xe pacCMaTpPWBACTCI W C TOYKH 3PCHHUS JICHCTBUTEIHHOTO BpPEMEHHU.
Hanpumep, ecimi peusb HIET 0 XpaHEHWH HEKOTOPBIX MPOMEKYTOUHBIX BEPCHIT KAKOTO-
b0 JIOKyMEHTa, TO MOXKET OKa3aThCs, YTO WHTEpPEC IMPEACTaBISCT JUIIb
OKOHYATeNIbHAsl BEpCUs 3a SHBAph MPOILIOTO r'ojia, a BCE MPOMEKYTOUYHBIE BEPCUU
MOJKHO YAJIUTh. B 3TOM cilydae MOXHO TakKe BOCIIOIB30BATHCS Pa3peKEHUEM, HO
BBIOOp JTOCTYITHBIX METOAOB TOpaslo IHUpE, HANPUMEP, MOKHO OCTaBUTh KaxIbId
TPEeTUi TOKYMEHT WJIM HE OOJBIIEe OJHOTO JIOKYMEHTa B MECHI], a CaMO pa3peKeHUE
NPUMEHUTH K JOKYMEHTaM MPOILIOro Toja.

IIpoekTHpPOBaHUE TEMIIOPAJBHBIX 023 JaAHHBIX

B HacTosmiee BpeMsi CYIIECTBYIOT IIPOBEPEHHBIE METOAbI W HHCTPYMEHTapHU,
HCIIOJIb3YEeMbIe TPH TPOCKTUPOBAHWM PEISIIMOHHBIX 0a3 nmaHHbBIX. [Ipu paborte c
TEMIIOPAIbHBIMH ~ 0a3aMH  JaHHBIX HEOOXOJMMO YYUTHIBATH TEMIIOPAJIBHYIO
crennPUKy ¥ HCIOJIB30BAaTh COOTBETCTBYIOIIUE CpelcTBa. PaccMoTpum mpocToi
BOITPOC: CKOJIBKO B 0a3€ JaHHBIX JOJIKHO OBITh TAOJIHI] C TEMIOPATIBHON MOIJIEPHKKON?
Ecnu i1st 1eCTBUTENBHOTO BPEMEHM OTBET HAa JAHHBIM BOIPOC JOCTATOYHO MPOCT
(KOTMYEeCTBO TaOIHUI] ONPEACISCTCS MOTPEOHOCTHIO MPUIIOKEHHI), TO TIPU HATMYUU
TPaH3aKI[MOHHOTO BPEMEHHM OH CTAaHOBUTCS HETPUBHAILHBIM, TaK KaK OT OTBETa OT
HETO 3aBHCUT 00BEeM HakarjuBaemMou uctopuu. Ilpum sToM He Bcerma tpeOyercs
MMEHHO MOJIJIEPKKa TPAH3aKIIMOHHOT'O BPEMEHH, a BITOJIHE MOKET MOJOUTH U ITPOCTOM
KypHaJ, peadu30BaHHBIM BHE 0a3bl AaHHBIX. [Ipu mpoekTHUpoBaHWU TaAONHI[ C
MOJJCPKKON  JEUCTBUTEIBHOTO BPEMEHH MOXHO  HCIOJB30BaTh  OOBIYHBIC



MHCTPYMEHTBI, TOTIOJHSS TaOJMLbI UHTEpBajIaMu (Iapoil 3HaYE€HUI ) BpEMEHH, OJTHAKO
B 3TOM CJIy4ae KOJIMYECTBO CBA3EH MEX 1y TaOJIMLIaMH 3aMETHO YBeIu4uuBaeTcs. bonee
TOFO,  HEBO3MOXKHO  KOPPEKTHO  omucaTh  paboTy cO  CHEHaJIbHBIM
snayenneM CEMYAC. Tlpy npoeKTUpOBAHHHE TEMIIOPAIbHOM 6a3bl JaHHBIX CIEAyeT
TaKk)K€ TTOMHHUTb, YTO BCE «OOBIYHBIC» PENALMOHHBIE KIIOYM TAOJIULl OYIyT HESABHO
paclMpATbCS ~ BEpXHEW  rpaHUIEd  MHTEpBaja  TPAH3aKUMOHHOTO  W/WIU
NEUCTBUTENBHOTO  BpeMeHH. OrpaHMYeHUsT LEJOCTHOCTH  TakXe  JOJKHBI
(OpMyIHpPOBATHCA C YYETOM 3TUX 00CTOATENBCTB. Eciu TemmopaibHas MoAiepKKa
UCIIOJIb3YETCsl HE JUIsl BCEX TaOJIMIl, TO BO3HUKAET BOMPOC, CBA3AHHBIN C BHIOOPKOMU
JAHHBIX U3 HECKOJBKHMX TaOJIMIl Ha KakoH-TMOO MOMEHT MPOILIOTro: YTO JenaTh C
COBMECTHBIMH BbIOOpPKAaMHU M3 TAOJUIBI C MOAACPKKON TPaH3aKIIMOHHOTO BPEMEHU U
u3 Tabnuipl 6e3 nogo0HoM noaaepkku? BrionHe BO3MOXKHO, YTO PE3yibTaT BHIOOPKHU
Oyner HeBepeH, Tak Kak HH(GOopMalus U3 0ObIYHOM TaOIHUIBI MOTJIa OBITh YXKE yialieHa
WIM U3MEHEHa, a B COOTBETCTBYIOUIEH TeMMNOpalbHOW TabJIMIle OCTANUCh BHEUIHUE
cBs3M. TakuMm 00pa3oM, €ciau pa3peliuTh MOA0O0HBIE BBHIOOPKH, TO MOTYT
BO3BpaIIaThCsi HEKOPPEKTHBIE pe3ynbTarhl. Eciau ke Takue BHIOOPKH 3alpeTUTh, TO
CTAaHOBUTCSl HEMOHATHO, KaK paboTaTh C MOTCHIIMAIHLHO KOHCTAHTHBIMU JAHHBIMHU,
HampuMep, Ha3BaHUAMM JHEH HeNelIH, KOTOpble MOTYT XpaHUThCA B Tabnuie 0e3
TEMIOpanbHONl  moanepkku. [lpunynurensHoe  00aBlieHHWE  TEMIOPAIbHOU
NOJJICPKKU JIJIi BCeX TaONUI[ Tak)Ke HE SBISETCS JYYIIMM BBIXOJOM, TaK Kak
ycnoxHseT anroput™ pa6otel CYB/] u TpeGyeT A0MOTHUTENBHBIX PECYPCOB.

ACID-cBoiicTBa TeMIOPAJbHBIX TPaH3aKIUIi

OCHOBHBIMH CBOWMCTBAMH TPAAULMOHHBIX TpaH3aKUWW, MOAAECPKUBAEMBIMU B
pensauuonnbix  CYBJ], sBmsorcs  ACID (aToMapHOCTb, II€JJOCTHOCTb,
U30JMPOBAHHOCTh M MPOJOJLKUTENBHOCTE). [lpu cozmanum temmnopansHoit CYB]]
Ype3BhIUAHO BAXXHO TEPEHECTH TMOJ00HbIE CBOWCTBA W Ha TEMIIOpPAJbHBIC
tpan3akuuu. ACID-cBoiictBa TemmnopanbHbiX SQL-TpaH3akumii MOTYT OBITH
COXpPAHEHBI 32 CUET OTOOPAKEHUS KaXKIOW TEMIOPATbHOM TPAH3aKIIUK B OJTMHOYHYIO
pensiunonHyo SQL TpaH3akuuio. AJNbTEpHATUBHBIE pPEANTM3ALUH TEMIIOPATIbHBIX
TPaH3aKIUA, TMPHU KOTOPBIX ProxXy-ypoBeHb OTOOpakaeT TemmopaibHyto SQL-
TPAH3aKIIMIO B HECKOJIbKO OOBMUHBIX SQL-TpaH3akiuii, MOTYT TPUBECTH K
HEpa3pelIuMbIM MPO0OJIeMaM, €CIM BO BPEMS BBIIIOJHEHUS MOIYYUTCSA TaK, YTO OJHA
u3 pensumoHHBIX SQL-Tpan3akmuii OyaeT 3adgukcupoBaHa, a BTOpas — HET, UYTO
JOJKHO O3HAyaTh HEeyAady Beceil temnopanbHoi SQL-TpaH3akuuu, a He OTJIEbHOM ee
9JacTH. BBIMOTHUTE K€ OTKAT TpaH3aKIuH, 3aUKCUPOBAHHON B 0a3e JAHHBIX, MOKET
0Ka3aThCsl MPOCTO HEBO3MOXKHO, TaK KaK U3MEHEHHS YK€ MOTYT ObITh UCIIOJIb30BaHbI
napajuiesibHO padoTaloUUMK TpaH3aKIUsAMU. [1o3ToMy 17151 MOAAepKKHU HapaJieIbHO
paboTaromuUX TEMMOPATbHBIX TPAH3aKIMH HEOOXOAMMO pPEaTu30BBIBATH UX B BHUJIC
onnHouHbIXx SQL-TpaH3aknuii, nHaue He yaactcs obecneunTh noaaepxky ACID-
CBOMCTB.

Kpome storo, HepoctatouyHo TpeOOBaTh TONBKO TO, YTOOBI KakKaash TEMIIOpajibHas
SQL tpanzakuus oroopaxanack B oqHy SQL-Tpan3akmuto. s Kaxa0i TpaH3aKIIMU
HE0O0X0auMO 00ecneyuTh, YTOObl B €€ Mpejenax TpPaH3aKIMOHHOE BpeMs ObLIO



KOHCTaHTHO, HO TOTJla BCTAa€T BOMPOC, KAaK €ro BbIOUpaTh, BElb YCJIOBHUS Ha
crenuansHoe 3HadeHne CEMYAC OMKHBL HpOBEPATHCS C TEM K€ 3HAYEHHEM
KOHCTAHTBI. 3/IECh BO3MOXHBI JIBA OCHOBHBIX BapHaHTAa: TPAH3AKI[MOHHOE BpEMS
BBHIOMPAETCSl B CAMOM Hayalie WM B CAMOM KOHIIE BBITIOJHEHHUS TpaH3akiuu. [lepBriii
BApPHUAHT ABIIEETCS HEKOPPEKTHBIM, TaK KAK MMApaJUIEIbHAS TPAH3AKILIHS MOXKET BHECTH
W3MEHEHUsI B TaOJMIIbI, KOTOPBIE €II€ TOJBKO MOHAAO00ATCS JaHHOM TpaH3aKIIUU.
[ToaTomMy Haubonee yagauyHbIM BHIOOPOM SBJISIETCS MOMEHT BPEMEHH HETIOCPEJICTBEHHO
nepes Qukcalued TpaH3aKIMU TOCJIe TOro, Kak IOJy4YeHbl OJIOKUPOBKHM Ha BCE
3aTparuBaemMble OOBEKTh. HO M 371€ch BO3MOXKHBI MPOOJIEMBI, €CIHM TpaH3aKIUS
MOJIYYUT OJHO 3HAUYEHUE TPAH3AKIIMOHHOTO BpeMeHH, a Oyner 3apukcupoBaHa 4yTh
MO3XKe, TaK YTO MEXIYy dTUMU JIByMsI MOMEHTaMH OyJieT OJarornojy4yHO BBIINOJIHEHA
HEeKOppekTHas BbIOOpKa. [lomoOHas mpoOireMa MOXKET BO3HUKHYTh U TpU
MapAJUIEIILHOM BBITIOJIHEHUU JIBYX PA3JIMYHBIX TPAH3AKIIUH.

OnuH U3 coco00B, KOTOPBIM CMOXKET rapaHTUPOBATH KOPPEKTHYIO noaiepxkky ACID-
CBOMCTB TEMMOPAIbHBIX TPAH3AKIMKA, COCTOUT B pPEATU3aLUU JOIMNOJIHUTEIBHOTO
MexaHu3Ma OJOKHPOBOK Ha Proxy-ypoBHe. OTMETHM, YTO BOCCTaHOBJICHUE Oa3bl
JTAHHBIX, KOTOPOE SBIISETCS BaKHOU 4yacThio pabotel CYB]I, siBasiercs mpo3padyHbIM
JUJI1 KOHEYHOTO Tosib30BaTens. [Ipyu nucronb30BaHUM MHOTOYPOBHEBOM APXUTEKTYPHI
JUJIs1 KOHEYHOTO MOJIb30BaTelIs MPOMEXKYTOUHBIN ¢TI0l HU4YeM He otianyaetcsi or CYB/],
MIO3TOMY IIPU NPOCKTUPOBAHUU NPOCIOMKHA MOMXKHO TOJTHOCTBIO TMOJIOKUTHCS Ha
MEXaHHM3Mbl BOCCTaHOBJICHUS, peann3zoBaHHble B CYDBJ[. Takke HET NpPUYUH, IO
KOTOPBIM OHHU CTaJii ObI paboTaTh OBICTPEE WIIM MEJICHHEE.

dppexkTUBHOCTH NPHU padoTe ¢ TemMnopaabHoil CYB/]

Opnum u3 Hanbosiee BaXKHBIX BOIPOCOB IMPU UCIOIB30BAaHUU 0a3 TAHHBIX SBIISETCS
s dexTuBHOCTH paboThI npuinoxkeHui ¢ coorseTcTByromet CYB/I. g noBsimeHus
ckopocTu 00paboTku 3anpocoB B pesiuoHHbIX CYB]] TpaguiinoHHO NMpUMEHSIOTCS
WHACKCHI JUIsi BBHIOOPKM MAaHHBIX W3 TaOJUWIl, a TaKXe CTATUCTUKU U Pa3TUYHbBIC
HBPUCTUKHU TIPU BHIOOPE AITOpUTMA COSTMHEHHMSI IaHHBIX U3 HECKOJIbKUX Tabmuil. [1pu
paszpabotke TemnopanbHbix CYBJl 3HauMTensHOE BHUMAHUE YAENSAIOCH HMEHHO
BOIIPOCAM TPOU3BOJUTEIBLHOCTH, TaK Kak B 00meM ciy4ae HeOombImas goJis
«aKTUBHBIX» JaHHBIX U3 MOCTOSHHO pacTyIiero oobema nHpopManuu B 6a3e JaHHBIX
MPUBOAWIIA K PE3KOMY CIIaay IPOU3BOAUTEIBHOCTA IPU  HHTEHCHUBHOM
MCITOJIb30BAaHUU W/WJIM HEIOCTATOYHOM BHUMAHHH MPHU Pa3zpabOTKe MPUIIOKEHUS.
Haubomnee oueBUIHBIM, a TAKKE JOCTYIMHBIM CITIOCOOOM ONTUMH3AIUN TEMIIOPATHHBIX
MPUJIOKEHHUI SBIISIETCS MCIOJIb30BaHWE HHIAEKCOB. Hampumep, npu moOaBieHHH
JIOTIOTHUTENBHBIX  CHEIUATBHBIX CTOJOIOB IS WHTEPBAJIOB TPAH3AKIIMOHHOTO
BPEMEHHU HEOOXOAMMO BKJIKOYUTH BEPXHUM MpEesl BO BCE YHUKalbHbIe MHAECKCHI. C
JIPYroil CTOPOHBI, HEOOXOJUMOCTh MOCTOSIHHO PA3/JeisiTh JaHHbIE HA «AKTHUBHBIE» U
«ycTapeBIIme» TpeOyeT WX pas3lielieHHs Ha paHHEeH cTaauu OOpaOOTKH, YTO TaKKe
MOXET ObITh 00ECIEYEHO C MOMOIIBIO UHIEKCOB. AHAJIOTUYHASL CUTYalUsl BOZHUKAET
MIPU COEMHEHUN TEMIIOPAIbHBIX TaOJIUIl, TaK KaK OHO YacTO MPOBOJUTCS UMEHHO I10
CIIEUHUAJIbHBIM TEMIOPAJIbLHBIM CTOJIOIaM.



OpxHako BCcTaeT BOMPOC: AOJKHBI JIM TEMIOPAIbHbIE CTOIOLBI pACONaraThCs 10 UIU
MOCJIE OCTaJbHBIX CTOJOHOB (OOBIYHOIO pensiunoHHOro) uHaekca? Ecnu onu Oyayt
UJTH [IOCJIE€ BCEX OOBIUHBIX CTOJOOB, TO CUCTEMA MOJIYYUTCS MMOUYTH «PENIALIMOHHON»,
TaK Kak OOJIBIIMHCTBO ONepauuii BHayane OyAeT BBINOJHATHCS UMEHHO Ha OCHOBE
PEJSIIIUMOHHBIX YCIIOBUM, a JIMILB 3aTEM OyAEeT IPUMEHSITHCS OTPaHUYEHUE 10 BPEMEHH,
a 3HAYUT, BCE NPOOJEMBI C OrPOMHBIM O00BEMOM HH(OpMALUU JIOXKATCS Ha
TpanauuuoHHoe pensiunoHHoe saapo CYBJ. Ecnu ke TemnopanbHbie CTOJIONB OyAyT
pacnoyiaraTbCcsi Hepel OOBIYHBIMH, TO OOBEM 00pabaThIBAEMBIX JaHHBIX OyJaeT
HaIpsIMYyI0 3aBHCETh JIMIIb OT HAJIW4YMA OTPAaHMYEHHI HAa TEMIIOPAJIbHBIE CTOJOLbL;
HanpuMep, IpH MOMBITKE MOJYYUTh UCTOPUIO OTAEIBHOIO KOPTEkKa MPU OTCYTCTBUU
TEMIIOPAJBHBIX OTPAaHUYEHUN CHUCTeME TMPUIETCS MNPOCMOTPETh HUCTOPUIO BCEX
KOpTexel (TouHee, MOTHOCThIO Bech uHJieKc). KpoMe Toro, mogoOHbIi uHAeKe Oyner
JIOBOJIBHO YAacTO TMEpecTpauBaTbCi IMPU HM3MEHEHUSX JaHHBIX TEMIOPaIbHBIX
cton61oB. C Apyroil CTOPOHBI, €AUHCTBEHHBIM M3MEHEHHEM KOpTEeXa B TaOJHIE C
TEMIOPATBLHON TOJJIEPKKOW TPaH3aKIMOHHOTO BPEMEHH SBJSETCS YCTaHOBKA
BMecto CEMYAC Tounoii BepXHeil TpaHMIBI MHTepBana (B MOMEHT yJaleHUs WK
U3MEHEHUS KOPTEKA).

OnucaHHbI€ BbIIIE MPOOJIEMBI KACATUCh BEBIOOPOK U3 OJHOW TEMIOPAIbHON TAOJIUIIBI.
HauGonpmuit ke HHTEpeC NPEACTaBIAIOT BBIOOPKM U3 HECKOJBKHX TaONuIl U
COOTBETCTBYIOIIIEE COEIMHEHUE pe3ynbTatoB. Jlo cux mnop paspabarbiBaroTCs
pa3lIMYHbIE aITOPUTMbl M TPENJAraloTCsd OSBPUCTHKU JUIsl PELICHHS 3aJa4yu
3G ()EKTUBHOTO COEMHEHUS HECKOJBKUX TAaONMUI[ B TPAJAUIMOHHON pESIIMOHHON
CYBJ. YacTMuHO OHM MO3BOJISIIOT PEIIMTH MPOOJIEeMY MPOU3BOIUTEIHHOCTU TPHU
COeIMHEeHUU TabnuIl, HO Bcs onTumu3anusa Bosnaraetcss Ha CYBJl. OxHoBpeMeHHo ¢
ATUM CJIEAyeT NOMHHUTH, YTO JAHHBIE XPAHATCS B MHTEPBAJIBHOM IIPEICTABIICHHH,
MO3TOMY COEAWHEHHE OyaeT MO0 CTPOMTHCS HAa HECTPOTHX HEPABEHCTBAX, JHOO
anroput™M OyJET BBIMIOIHATHCS TeMopaibHbIM simpoM CYBJl ¢ ydyeToM ynmakoBKH U
pPaclakoBKH TEMIIOpPAJbHBIX MHTEpBaNoOB. OTCIOAa CIEIYET, YTO JOCTYIHBIM IIyTEM
ABIIAETCS ONTHUMH3AIMA TPEoOpa3oBaHUI Pa3TUYHBIX TEMIIOPATBHBIX 3allPOCOB B
PEJISIIIMOHHBIE 3alPOChl U OOpAaTHO C y4YETOM IOCTPOCHHBIX WMHAEKCcOB. C apyroi
CTOPOHBI, B OOJIBIINHCTBE CIy4YaeB pa3pabOTUYMKU MPUIOKEHUNH HE CMOTYT MOJIYYUTh
3HAYUTENBHBIA BBHIUTPHIIT B 3G()EKTUBHOCTH, ecnu OyayT camu (GopMyIHpoBaTh
pEJILIMOHHBIE 3alpOChl, @ HE MOJIb30BaThCSI ABTOMATUYECKUMU MPEOOPa30BAHUIMH,
HO IMEPBBIN MyTh CIO0XKHEE U YPEBAT MOSIBICHUEM OIINOOK.

Taxum 06pazom, y cozmareneit mpotoTunoB TemrnopanbHbeIx CYBJl He Ob1I0 MUPOKOTo
BbIOOpa METO/IOB ONTUMHU3ALINH, & €IMHCTBEHHBIM JEHCTBEHHBIM CIIOCOOOM SIBISLIOCH
paciIMpeHre HHIEKCOB WU UCITOJIb30BAHUE POMEKYTOUYHBIX aITOPUTMOB, HO 3a CUET
YBEIIMYEHHUsI TIOTOKA JTAaHHBIX MEXIy proxy-ypoBHem u pensauuonHoir CYBJ. Ilpu
3TOM HCCIIEA0BATENN IPeAIarajii pa3IudyHble PaCIIMPEHNs CTaHJAPTHBIX MOAX0A0B K
MHJEKCUPOBAHUIO PEJISILIMOHHBIX 0a3 TaHHBIX U XPaHEHUIO TAHHBIX.

AJITOPUTM NPOTrpaMMbl
AJTOPUTM MPOTrpaMMbl MOKHO Pa30OUTh HA HECKOJIBKO YacTei:
1 I'enepanust coObITUS (HAYAIBHBIX U KOHEYHBIX TOUEK COOBITHUS);



2 OnpeneneHye OTHOIIEHUS MEXKy COOBITUAMU,
3 OnpeneneHue MO3UIMU Kypcopa Ha KpaHe, ¢ JajdbHenenl npopadboTkon
MPOIILIO COOBITHE UITU HET.
1.1 I'enepanus coObITHS (HAYAIBHBIX U KOHEUHBIX TOUEK COOBITHS)
['enepanys cOOBITHS MPOUCXOAUT CIAEAYIOIIMM 00pa3oM
1 Bepercs npomMeXyTOK OHOTO MecCsIIIa;
2 B npomexyTKe BIOUPAIOTCS JaThl KOHIIA U HaYajla COOBITHS 10 HOPMAJIBHOMY
3aKOHY pacHpeieJeHUs] OT Ha4albHOTO JIHS MEcsa 10 KOHEYHOI 0, IPU 3TOM
HayaJio COOBITHE BCEr/la MEHbIIIE, YEM KOHEI] COOBITHS;
3 Hanee 2 natel GOpMUPYIOT KOPTEK, KOTOPBINA MPEICTABISIET COO0H COOBITHE.

OnpenesieHHe OTHOLIEHUS MEKIY COOBITUSIMH

OnpeniesieHue  OTHOIIEHUS  MEXKIY COOBITHSIMU  TPOUCXOAUT C  MOMOIIBIO
MPOJIYKIIMOHHBIX TTPaBUJI HA TIPUMEPE “‘€CIIM COOBITHUS TIOCJIeIOBATENIbHBI O€3 May3bl,
TO TaKhe COOBITHSI OTHOCATCS K Kiaccy rtsn”. Bce Bo3aMoOkHBIE BapHaHThI OTHOIIEHUM
coOBITHI OmucaHbl B MyHKTe TeopeTuueckas 4acTh. BiIOK cxema mpencraBiieHa Ha
pucynke 2, rae Y1 cobeitue 1, y2 cobwitue 2, [0] — HavanpHas Touka, [1] — Touka
OKOHYaHUS COOBITHS



Puc. 7. brnok cxema BbIOOpa THIA JJIsI COOBITHS

OnpenesieHne NMO3UIMH KYypCcopa Ha 3KpaHe, ¢ JajbHellneil npopadoTKOM
NMPOLLIO COObITHE U HET

Ecnm pactsaruBath Ha BeCh PKpaH HAllly MallMHYy BPEMEHHU, TO pa3Mep COOBITUUHON
MaIllUHbl OyJeT MEHAThCA U OyJeT OYEHb CIIONKHO MPE/ICKa3aTh PACCTOSHUE OT



MUKCEJIS 10 MUKCEeIs, KOTOpoe OyJeT OTBETCTBEHHO 3a | jaeHb. B cBsA3u ¢ 3TUM ObLIO
pEelIeHO JaTh a0COJIIOTHOE 3HAYEHHE IIUPUHBI JJs COOBITUHHON MamuHbl. U
MOCYUTATh KOJMYECTBO IHKCEIEeW OTBETCTBEHHOe 3a | neHb. HrToro mnomyuum
cieayrmyw Gopmyny:

Kon-Bo nukceneii 3a 1 nens = (AOcontoTHOe 3HaueHue mupuHbl — [lupuHa Ha3BaHMi
coOnITHit) / KonnaecTBo qHEH B MecsIie

JKpaHHbIe GOPMBI NOJB30BATEIbCKOI0 HHTEP(eiica
OcHoBHas ¢opma pa3pabOTaHHOTO MPUIIOKEHUS TIPEACTABISAET COO0M BEO-CTpaHUILY
Opay3epa, IpeCTaBICHHYIO Ha puc. 8.
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Puc. 8. OcHoBHast 3xpanHast popMa pa3pabOTaHHOTO MPUITOKEHHUS

[Ipoiiaemcs Mo OCHOBHBIM AJIEMEHTaM JIaHHOW SKPaHHOU (POPMBI:
1) OkHO OTOOpaXCHUS B3aUMHBIX MAPHBIX TEMIIOPAIBHBIX OTHOIICHUN
nporieccoB (cM. puc. 9):

1 U rles ries rtes rtes rtes rtl e ries
nJ 1 e rs rte re rte s rs re
mesrne 1 r1te e resres re e s
mes ris e 1 rtes rte rte ril) rie rter
ites rte rte ries 1 rte rs re:-ner rte
rnes (e res e e 1 rtes 1e re rle
rtes rte rtes 1te ris res 1 e rie ries
nu ris me iU ne rne: re 1 s ne
rie ris rte rie rter e e s 1 e
ites rte ris rier e re rtes e rie 1

Puc. 9. OxHo oTOOpaXeHsT B3aMMHBIX APHBIX TEMIIOPATHHBIX OTHOIIEHUH
IIPOLIECCOB

2) KommeHnTapuu ¢ paciir@poBKoit 0003HAYCHHUH TEMIIOPATBHBIX OTHOIIECHUH
(cm. puc. 10):



mes - Nepeceradres
10 - BRowaHkLS
iR+ BAORERHWE C NPRMBIKAHEEY K O aHE)
13- NeeasponaTenb s e ¢ IRyIeA
Hsn - Doy epoesensrHe Go3 ayset
1t - BROXERHSE € MDHMBKARVEN K RDUanY
U OTHOWSNAS HECPATHNMOLTH
Puc. 10. KommenTapuu ¢ pacmudpoBkoil 0003HaYECHUN TEeMIOPaIbHBIX OTHOLICHUM

3) Jlor coOwitHii (cM. puc. 11):

Ceakirus O Event npownae
Codbmue 1 Event npowne
Cobeimee 2 Event npoume
Cofinme 3 Event npouine
Coberue 4 Event npowno
Cobinue 5 Event npoluno
Cofsftez 6 Event npouino
Codwite 7 Event npowine
Ceowmite 8 Event npowino
Cobuie 9 Event npoL:no
Puc. 11. Jlor coObITHii

4) Bpemennas mikana (OKHO 0TOOpaXKeHHS ITPOIIECCOB B peaibHOM MaciiTabe
BpeMeHH) (cM. puc. 12):

MawnHa BpemeHn

30 gesn
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Puc. 12. Bpemennas mikaia



JlabopatopHas padora Ne2. PazpaboTka u ucciienoBaHue pegakropa GyHKOmii
NPUHAICKHOCTH  JIMHTBUCTHYECKHX MNEPEMEHHbIX /I  IpPeACTABJICHUSA
JIKCHEPTHBHIX 3HAHUI B MHPOPMALMOHHO-AHAJIUTHYECKUX CHCTEMAaX

Heab padoTsl
[IpuoOpecTy HaBBIKU TPEACTABICHUS U HCIOJIb30BaHUS HEYETKUX aTPUOYTOB Kak
KOMITOHEHTOB 3HaHHI B MH(POPMAIIMOHHBIX U YIPABISIOMINX CUCTEMAaX.

ITocraHoBKa 3a1a4H

1) HayuuThCsl MpeCTaBIsATh HEYSTKO ONPEICICHHBIC aTPUOYThI 3HAHU;

2) Pa3paboraTh anropuTMbl CO3MaHUS M PEAAKTHPOBAHUS KOMIIOHCHTOB
JUHTBUCTHYECKHUX MEPEMEHHBIX B 0a3aX 3HAHMI;

3) Hayuutbcsi paspabaTbiBaTh MHTEp(ENChl MOJIb30BATENCH ISl PEIaKTOpa
JUHTBUCTHYECKUX MTEPEMEHHBIX;

4) Paszpabotath (opMaThl TNPEACTABICHUS 3HAYCHHN JIMHTBUCTHUCCKUX
EPEMEHHBIX.

TeopeTnyeckas 4acTb

1. IlpeacraBienne aTpuOYTOB B BH/E JJUHTBUCTHYECKHX NePeMeHHbIX

Hedetkue atpuOyThl GOPMATU3YIOTCS C IIOMOIIBIO HEUECTKUX MMepeMeHHbIX. HeueTkoi
TepeMeHHOM Ha3bIBaeTCs Tpoiika 00bexToB < @, A, C(a) >, rie o — UM HEKOTOPOH
nepeMeHHoi, A — 0a30BO€ MHOXXECTBO WM O0JAacTh ONPEICIICHUS HEYETKON
nepemensoit, C(a) = { uC(a)/a} — HeueTKOE MOIMHOKECTBO MHOXKECTBA A, OIIUCHIBAET
o0nacTh 3HaueHUN HedeTkor mnepemennol, u(a) € [0; 1] — 3Havenus QyHKIUH
npuHaIexHOCTH. To ecTh, ecii A-HEKOTOpOe TUCKPETHOE YMCIIOBOE MHOXKECTBO,
C(a) = {uC(a)la} paxTHyecku mpeacTaBIIeT cOO0i MHOKECTBO TOYEK HA IIOCKOCTH
¢ koopauHaTaMu (ai,ui(oi). A aJist caydasi €ciii HEYEeTKOE MHOKECTBO OIPE/IeNICHO Ha
HETIPEPHIBHOM UYHUCJIIOBOM MHOXKECTBE, JTO MHOXECTBO TOYEK TPEACTABISET
HEKOTOPYIO (hyHKITHIO pi(oi).

JI1s HEKOTOPBIX aTpUOYTOB MPEAMETHON 00JACTH MOTYT MOTPeOOBATHCS OMHCAHUS
JUHTBACTUYCCKUX  3HAYCHUHU. JIMHTBUCTUYECKHE  3HAYCHHUS aTpuOyTOB
GopMaNM3yIOTCS ¢ TIOMOINBIO JIMHTBUCTHYCCKUX IEPEMEHHBIX. JIMHTBUCTHYECKON
NepeMeHHOUW Ha3biBaeTcsi Tpoiika < [, A, T(B) > , rneff — UM JTUHTBHCTUYCCKOU
MEPEeMEHHOM, A — 6a30BO€ MHOXXECTBO HJIM 00JIACTh ONMPEACIICHUS TUHTBUCTUICCKON
nepeMeHHoM, T (f — TepM-MHOXECTBO JIMHTBUCTHYECKOH niepemenHoi B, T(B) = {<yi
, C i (@) >}, yi — ums tepma,C i (a) = {uCi (a)la} — HeueTKOE MHOXKECTBO,
OIMCHIBAIOIICE 00JIACTh 3HAYCHUH TepMa Yi.

MHTeprpeTannio MOHATHSA HedeTkoro MuoxkectBa C i (a) = {uCi (a)la},
UCTIONB3YeMOI0 TPH  3aJaHWM HEYCTKUX W JIMHTBHCTHYCCKUX IEPEMEHHBIX,
HEOOXOAMMO J1aBaTh WCXOJS W3 TPOIECCOB, JISKAINUX B OCHOBE (POPMHUPOBAHUS
3HA4YEHUI OMUChIBaeMbIX aTpruOyTOB. CylIecTBYeT HECKOJIBKO CIIOCOOOB MOCTPOCHUS
(GYHKIHIA TPUHAIICKHOCTH 110 Pe3yJIbTaTaM dKCIIEPTHOTO orpoca. JIMHrBUCTHYECKAsT
NepeMeHHas 3a1aéTCs Ha MPEIMETHOW IIKajie MOCPEACTBOM OmpeesieHusT QyHKIUH
NPUHAUICKHOCTH I Bcex TepMoB. [IpeoOpa3oBaHWE 4YHCIIOBOTO 3HAYCHUS



HEKOTOpOil (yarie Bcero (PU3MYECKO) BETUUYMHBI B HEKOTOPOE BEKTOPHOE 3HAUCHHE,
OTPa)KaroIllee OTHOILICHHWE DJKCIEpTa WM TPYNNbl JKCIEPTOB K BEIWYHUHE 3TOTO
3HAYEHUs B paMKaX KOHKPETHOW pemaemon 3anauud. Hampumep, omHO U TO XKe
3HAYEHUE CKOPOCTH ISl pa3HbIX aBTOMOOMJIEH U JUIsl pa3HOl JOPOKHOW 00CTaHOBKU
MOXXET OKazaTbCsl U «OOJIBIIMM», U «MaJleHbKUM». Mcnosib30BaHHBIE TEPMHUHBI
«OOJIBILION» U «MaJICHbKUI» MPEACTABISAIOT PE3YJIbTATHl U3MEPEHUN HAa HEKOTOPOU He
METPUYECKON IIKaje. DTU TEpMHUHBI OyZeM Ha3bIBaTh TepMaMu. COBOKYIMHOCTh BCEX
TEPMOB MNPUHSATHIX JJIS HAIIET0 «CIOBECHOIO M3MEpeHHs» OyAeM Ha3blBaTh TEPM-
MHOECTBOM WJIH MHOKECTBOM TEPMOB.

Ilocne TOro kak Mbl ONPEAEHHWIIA, YTO KOHKPETHOE 3HAYEHHWE CKOPOCTH SIBISAETCA
«OonpIIUMY («W» YKa3bIBAaCT YAAPECHHUE) WU «MAJICHBKUM)Y, BO3HUKAET €CTECTBEHHBIN
BOMPOC, HACKOJIBKO «OOJIBLIONY MM «MaJIEHbKOW SIBJISIETCS 3Ta BEJIMUYUHA.

Ecnu Bce skcnepThl yTBEPXKIalOT, UYTO 3HAYEHUE SIBISETCA «OOJBIIMM», TO Oyaem
CUMTAaTh, UTO HEKAs BEIMUMHA, ONPEJIETAI0IIas COOTBETCTBUE BEIUUYHMHBI TEPMY, Oy1eT
paBHa 1. DTy BeIMYMHY MOXHO Ha3blBaTh JOCTOBEPHOCTBIO. A ONPENEIIUTH
KOHKPETHOE €€ 3HaUeHUE MOKHO, Pa3/Ie]IB, HAIIPUMED, YUCIIO IKCIIEPTOB, COTIACHBIX
C YTBEP)KICHHEM «3HAYCHUE BEIMYMHBI «X» SBISETCA «OONBIIMMY IS pelIaeMon
3a/lauyny, Ha 00Ilee YUCIIO YyYacTBYIOIIUMX B OMpOCE IKCIepToB. B gaHHOM ciydae
UCIIONIB3YEMYIO ~ METOJMKY MOXHO  Ha3BaTb  METOAOM  TrojocoBaHus. B
IPOTUBOTOJIOAKHOM CITy4ae €Ciii HU OAUH U3 DKCIIEPTOB HE BHICKA3AJICS B IIOJIb3Y TOTO,
YTO 3HAYEHHE BEJIMYUHBI SBISIETCS «OOJBIIMMY, HCIONb3Ys YK€ H3BECTHYIO
POLEYPY, TOTYYUM JOCTOBEPHOCTD BBICKA3bIBAHUS O TOM, UTO BEIOpAHHOE 3HAUYCHUE
CKOPOCTH sBIIsIeTCS «O0nbInM», paBHa 0. [IpeqMerHas mikana, Kak MpaBuiIo, SIBISETCS
ocbto abcuucc. OTpe30K MPeMETHOM Kbl C HEHYJIEBBIMU 3HAYCHUAMH (PYHKIIUU
NPUHAICKHOCTH Ha3bIBa€TCAd 00JIACThIO OIpejesieHus BblOpaHHOro Tepma. [lpu
OCTPOSHUHM (DYHKIUN TPUHAIICKHOCTH JIMHTBUCTUYECKOM TIEPEMEHHOW MOTYT
BO3HUKHYTh HEKOTOPHIE OLTMOKHU, CBSI3aHHBIE C HEMTPABUIILHOM ITOCTAHOBKOM BOTIPOCOB
JUISL DKCIIEPTOB, C CaMOW OpraHu3aluedl ornpoca WiId ¢ 00paOOTKOM ASKCHEPTHBIX
JAaHHBIX. DTH OMIMOKK B JajJbHEWIIEM MOTYT MPUBECTH K HEOJHO3HAYHOCTH HIIU
IIPOTUBOPEUYHUBOCTU TOJIyYAa€MbIX PEIICHUM, & TaKKE€ HEBO3MOYKHOCTHU IOJYYEHHUS
TaKOBBIX.

2. TpeooBanuss K BuHAY QYHKUMA NPUHAMIEKHOCTH JHHTBHCTHYECKOM

nepeMeHHOon

1) TpeboBaHHe K YNOPSAJAOYEHHOCTH TEPMOB O3HAYACT, 4YTO (YHKIIUH
NPUHAJICKHOCTH HA NPEAMETHOM IIKAJI€ JOJDKHBI  pa3MeEIaTbCs B
MIOCJIEA0BATEIILHOCTH, B KOTOPOU MOHUMAOT 3KCIIEPTHI BO3PACTAHUE 3HAYEHHUS
peACTaBIsIeMON BenunMHbL. HanpuMmep, «oueHp Masioey, «Majoey, «CpeaHee»,
«OoIBIIIOeY», «OYEeHBb OOJNbIIOoe». MeToanuKa MPOBEPKH BBITIOJHEHUS 3TOTO
TpeOOBaHMA B aBTOMAaTUYECKOM DPEXHME CIIO)KHA W B JaHHOW paboTe He
MIPUBOJIUTCHL.

2) TpeooBanme K BHIAY «KpaWHUX»  (QYHKIWA  NPUHALIEKHOCTH
JIMHTBUCTHUYECKOI NepeMeHHON WM Tpe0OBaHHMe K 3HAYeHHUSM (PyHKUUi
NPUHANJIEKHOCTH IS TPAHUYHBIX TOYeK 00J1acTu onpeneaenus JII:



ptl (X = 0) = ptmax(x = xmax) = 1

3= tina.rt

v

Xmax : X

t1 )

™

[&] t4= tmax

0

L 4

Imaxx

Puc. 13. Bun kpaitHux GyHKIMA MpUHAIIIC)KHOCTH

3) TpeboBanne K MOJHOTE TOKPBLITHS NPEIMETHOH 00JacTH 00JIaCTAMH
onpenaejgeHns: QyHKUUNA NPUHANICKHOCTH JMHTBUCTUYCCKOM NEPEeMEeHHOM
AL i cobnmoaeHo

Loy

P / - X

00AACTH oN PEACACHHA TEpMOB

Puc. 14. TToniHOTa MOKPHITUSA MPEIMETHOU 001aCTH



OT10 TpeOOBaHHE O3HAYAET, YTO IS JIIOOON TOYKM MPEeIMETHOM MKaibl X JOJIKEH
CYILIECTBOBAaTh XOTS Obl OJMH TE€pM, 3HAu€HHE (YHKUUU MNPUHAIICKHOCTU
KOTOPOro OyeT oTiaudHO oT HyJs: XiX, tj[tj (Xi) > 0,mox tj OyaemM noHUMATh He
UM TepMa, a QYHKIMIO €ro MPUHAAJIEKHOCTH.

41 t; HAPVILEHD -

¥

0 Xrax ! X

Puc. 15. Hapyuienne TpeGoBaHMS TTOJTHOTHI

4) TpedoBaHWMe K Ppa3rPAHUYEHHIO NOHSATHIl, ONMHCAHHBIX (PYHKIHSIMU
NPUHAJIEKHOCTH TEPMOB JMHIBHCTUYECKO NMEepPeMEeHHOM, 03HAa4YaeT, 4To
HU Kakhe JBa TepMa HE JOKHBl MMETh €JMHHYHBIC 3HAYCHHS (PYHKIUN
IPUHAJIEKHOCTH HU JUISI KAKOT'O 3HAYECHHUS PEMETHOM IIKAJIbIL:

ti, g TXkX [ti (xk) =t (xk) =1

L ticoDIOOCHO  tmax
A
1

¥

T tiHapyueHo

L

0 . Imax?)(

Puc. 16. Pasrpanndenue noHATAN



5) Hanuyue THNOBOIrO 3JjieMeHTa. J[7s KaXI0ro TepMa JIOJKHO CYIIECTBOBAThH
XOTs ObI OJJTHO 3HAYEHHE HA MPEAMETHON LIKAJIE CO 3HAYEHUEM JI0CTOBEPHOCTH,
PaBHBIM E€IUHULIE:

tixkX[ti (xK) = 1.

tu  tiHapymeHo

L J

( xmztxx

Puc. 17. Hajuuue THIIOBOTrO 3JIEMEHTA

6) Orpannyenue NMpeaMeTHON mMKaabl. Takoe TpeOOBAaHWUE BBOIUTCS IMOTOMY,
YTO MHOTHE aJTOPUTMbl Ha JIMHTBUCTUYECKUX IEPEMEHHBIX OCHOBaHBI Ha
BBIYMCIICHUH IO e o1 MOAUGUITMPOBAHHBIMHU GyHKIUAMH
NpUHAICKHOCTU. Ha Bcex mpeaplayluX PUCYHKAaX IMOKa3aHO OrpaHUYCHHE
MPEIMETHOM MIKAJIBI XMaX.

AJITOPUTM NPOrpamMMbl

AJ'IFOpI/ITM OTPHUCOBKHU IIPCACTABJICHUA HCUCTKOI'O TCpMa IMPCACTABICH HHUIKXC HAa PUC.
18.
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Puc. 18. Anroputm npejcTaBiIeHUsT HEYETKON TepMa
ANTOpUTM MPOBEPKU HEYETKOM MIEPEMEHHOU MPEACTABICH HIKE Ha prcyHKe 19.
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Puc. 19. Aaroput™ npoBepKHU HEYETKON IEPEMEHHON

Anroputm 00111e# reHepaIuu npeacTaBieH Huxke Ha pucyake 20.
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1. Dxkpannbie (OPMBI MOJIB30BATEILCKOr0 HHTEPdeiica
¥ deirerrmn rrEET g
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Puc. 21. [lepBoHauanbHbIi KpaH peakTopa ¢ 3aN0JHEHHON Tabmuen

Ha puc. 21, 22 u 23 npexacraBieHa BepuUKaIMsg BBEJACHHBIX JaHHBIX Ha
COOTBETCTBHE 3aJaHHBIM MpPOTpaMMOM  TpeOoBaHUSIM K BUAY  (DYHKIUH
npuHagiexnoctu JIIT.
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Puc. 22. YBenomienne o COOTBETCTBUU JAHHBIX TPEOOBAHUSIM
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Puc. 23. YBenomiuenue o omubOKe — TaHHBIE HE COOTBETCTBYIOT TPEOOBAHUSIM

Penaxrop aBTOMAaTUYECKHU CTPOUT byHKIMHA PUHAJIC)KHOCTH
TpanenueBuHON Gopmbl (cM. puc. 24). [locie moaydeHus HEOOXOIUMOTO OMMCAHMS
JUHTBUCTUYECKON MEPEeMEHHOM MOKHO COXpaHUTh MONy4eHHYI0 penakuuio JIII.
JluHrBucTHYECKas TIepeMEHHas COXpaHAeTCsl B OTICNbHOM (Qailie ¢ HMEHEM
JIMHTBUCTUYECKOU MIEPEMEHHOM.

UnEL R
Hil kit
Cpraein
Bl eokan
_.:!'_E_I-h_ _E_HC n_ua

2y [\ [ u
e A ;'f \ / H\ a/ \

.04

O M 40 i A o

# €2 Ha = 58
Puc. 24. Tlpenbsiiaeane GyHKIUN MPUHAIICKHOCTH 110 BBEJICHHBIM 3HAUYCHHUSIM

2. PykoBoJcTBO M0JIb30BaTeJIA

YcranoBka: /{111 yCTaHOBKM 3aBUCHUMOCTEH HE0OXOAUMO ycTaHOBUTH Python3 wu
MaKeTHBI  MeHe/kep pip. Jias ycTaHOBKM 3aBUCHMOCTEH  BBIMOJHUTE B
TepMUHAJIE(KOHCOJIN ) CAEAYION[YI0 KOMAHAY U3 AUPEKTOPHUH C IPOCKTOM:



pip3install -r req.txt
Ilocme ycTaHOBKM 3aBUCUMOCTEM INPWIOKEHUSA JUId  3allyCKa MCIIOJIb3yHTe
CIEAYIOLIYIO KOMaHAy TaKKe U3 IUPEKTOPUU C IIPOCKTOM:

python3 main.py (Linux) wiu python main.py (Windows)
Tenepb MO>KHO MOJIB30BATHCS NMpUIOKEHUEM. JJ11 J0OaBIEHUS WK yaJIeHUs! CTPOK B
Ta0JIMIy HMCHOJb3YHTE€ KOHTEKCTHOE MEHIO, KOTOPOE OTKPOETCS MPH HAXKATUU Ha
IIPaBYIO KHOIIKY MBI B OKHE MPUIIOKEHUA. TaKkKe U3 KOHTEKCTHOIO MEHIO MOXKHO
3arpy3UTh/COXPaHUTh U MOJU(DPUIIMPOBATH YKE TOTOBYIO TaOIHUILY.
Jlist mocTpoeHus rpaduka HEUETKOW MEPEMEHHON MCMOIb3YHTE SKPAHHYIO KIABUIILY
“CrenepupoBath”’, UIsl IPOBEPKHU NepeMeHHo “BepuduuupoBats’”.



JlaGoparopHasi padora Ne3. Pazpa0dorka u ucciieJoBaHHe PeJaKTOPA NMPAaBUJI IS
NPOXYKIUOHHON CHCTEMBbI

eab padoThl

Pazpaborats pemaktop atpubyroB OC, pemakTop IpaBuj, PeAaKTOp OOBSICHEHUS
PE3YJIBTaTOB BBIBOJIA, TPHOOPECTH HABBIKU MIPEICTABICHUS W MCIIOJIb30BaHUS 3HAHUN
KaK KOMITIOHCHTOB HH(POPMAIIMOHHBIX U YIIPABIISIONINX CUCTEMAX.

ITocTanoBKka 3aga4u

1) HayuuThCsi pencTaBiIsTh aTpUOyThl 3HAHUM;

2) Pa3paboraTh anroOpuTMBbl CO3/IaHUS U PEIAKTHPOBAHUS KOMIIOHEHTOB 0a3
3HAHMMU;

3) Hayuutbcsi paspabaTbiBaTh MHTEp(ENChl MOJIb30BATENCH ISl PEIaKTOpa
PaBUIL;

4) Paszpabotath (¢opmaThl MPEACTaBICHUS aTPUOYTOB W  TPaBUI B
UH(GOPMAIIMOHHBIX CUCTEMAX.

TeopeTnyeckas 4acTb
IpoayKIHOHHBIE CUCTEMBI JJIsI IPeACTABJICHNS 3HAHMIA

[TpoayKIIMOHHBIE CHUCTEMBI (CUCTEMBI C TIPOJAYKIIMOHHBIMU TPaBHIIAMU)
CUMTAIOTCSl YaCTHBIM CIIy4aeM CHCTEM, OCHOBAaHHBIX Ha mpaBmiax. CaMo mpaBUIIO
COCTOMT M3 JBYX uacTedl. Pa3Hble aBTOpHI HUX ONPEACNSIOT KakK: MPEearnoChlIKa —
MOCJIEJICTBUS; TMOCHUIKA — CIEJCTBUE; AHTELENEHT — KOHCEKBEHT; aHTEIeJeHTa —
koHcekBeHTa; yacTh « ECJIN» — gacth «TO»; yacte «IF» — gacte « THEN». «ECJI»
u «TO» saBnAOTCS Cly’)keOHBIMU clioBaMH. B oOmiem ciiydae mpoayKius UMeeT
CIEIYIOIIUMN BU:

<UneHTrdUKATOP TPOTYKIIHH>

ECJIN (cnyxebnoe cioBo) <Ums undopmarnmontoro arpudyra 1>

<Cps3ka> (aTpuOyTa ¥ 3HaYEHUN—paBHO, OOJIBIIIE, MEHBIIIE, ...)

<3HaueHune HHPOPMAITMOHHOTO aTpudyTa 1>

N/NJINA (noruueckue oneparun) <Hms nndopmanmonsoro arpudyra 2>

<Css3ka> (aTpubyTa U 3HaUYEHUH—PaBHO, OOJIbIIIE, MEHBIIIE, ...)

<3navyeHue HHPOPMAIIMOHHOTO aTpudyTa 2>

Nn/NnJIn

TO <Mms onmcarensHOTO aTpulyTa WK aTprlOyTa yrnpaBieHUs>

<Css3ka> <3HaueHue WH()OPMAITMOHHOTO aTpudyTa™>
[locne mpuMeHeHHs TpaBHJIa K UMEEMbIM JTAHHBIM MOTYT OBITH TOJYYEHBI HOBBIC
3HaHUs (OTCIOIa Ha3BaHWs MPOAYKIHUOHHBIE MpaBuia), JUO0 OyIeT MNpeasioKeHO
BBITIOJTHUTH HEKOTOPOE JCHCTBUE WIIH MOTYyYE€HO HEKOTOPOE OMUCAHUE.
[IpumeHeHne MPOIYKIIMA MOXKET JaTh CAMOCTOSITEIIBHBIN pPe3ynbTaT (OHOIIATOBBIH
BBIBOJT) WJTH PE3yJbTAT MOXKET OBITh MPOMEKYTOTHBIM U UCIIOJIH30BATHCS KaK JaHHBIC
JUTSL APYTOM MPOAYKUKUU (MHOTOIIATOBBIA BBIBOI).



CyliecTByIOT pa3iM4YHbIE apPXUTEKTYphl NPOAYKIMOHHBIX cucteM. Haubomnee
U3BECTHass — C paboueil mamsAThio. B paboueid mamatu pazMemarorcs (PakThbl,
YIOPABIIAIONINE MOCIEAOBATENbHOCTRIO TpUMEHEHUs1 npaBui. [IpumeHnenue npasuiia
MEHSIET CcOCTOsiHMEe paboueit obmactu. [lporecc mnpogomkaercss moka He OyaeT
JOCTUTHYTA HEKOTOPas 11eb, HApUMep, OyAyT 03HaYEHbl HEKOTOPbIE TEPMHUHAIbHbBIE
atpuOyTbl. TakuM 00pa3oM, MPOAYKIMOHHAS CHUCTEMa MOXKET COCTOSATh W3: 0a3bl
3HaHUW — MECTO XpaHEeHUs MpaBUil; paboueit o01acTu — 00J1acTh pa3menieHus (pakToB
WIK 3HAYeHUl MHQOPMAIMOHHBIX aTPUOYTOB; CHCTEMbl JOTMYECKOTO BBIBOAA —
cUCTeMa TMOWUCKAa M TMPUMEHEHHUs NOAXOMASIIMX MPaBWI;, — CUCTEMbl OOBSCHEHUS
JIOTUYECKOTO BBIBOJIA.

[Ipu co3gaHuM SKCHEPTHOM CHUCTEMBI BBIJCISAIOT NMPEAMETHYIO0 00J1acTh, KOTOpas
IpeJ/ICTaBIseT COO0M COBOKYITHOCTh TEXHUYECKUX, MPOTPAMMHBIX U IIPOYUX CPEJCTB,
MOCPEJICTBOM ~ KOTOPBIX OCYHIECTBISIETCS (PYHKIIMOHUPOBAHHWE B KOHKPETHOM
npodeccuoHaIbHOM 00JaCTH WM Ja)Xke pelleHue OTACNbHbIX €€ 3ajaay;
METOJIMYECKHUE, HOPMATUBHBIE, TEXHOJOTHYECKUE MaTepuajbl, B KOTOPHIX OMHUCAH U
periaMeHTupyercs  Ipoiecc  Mpo(ecCHOHaNbHOM  IeATeNbHOCTH;  MEepPCOHAI,
HEMOCPEJCTBEHHO MNPUHUMAIOUIUN y4yacTHe B MPOQPECCHOHATBLHON AESTENbHOCTH,
BBIICTISIIOTCST  OTACNbHBIE  CHEIUATNCTBI, NpPU3HAHHBIE  MPOPECCUOHATBHBIM
COOOIIECTBOM M BIAJACIOUIME 3HAHUSMU M HaBbIKAMHM PEIIEHUS KOHKPETHBIX
npodeccuoHaIbHBIX 3a/1ay, MPEBOCXOMASIIMMHI 3HAHUS U HABBIKKU OCHOBHOW MacChl
CHEIUANKNCTOB TpeaMeTHOM oOnactu. Heobxoammo Takke OpraHU3alMOHHOE
pelieHre W OpraHu3aldOHHAs  BOJISI  YIYYIIMTh ~ KAauecTBO  pEIIeHUs
npodeccuOHaIbHBIX 3a/lad TOCPEJCTBOM PACIPOCTPAHEHUS 3HAHUM M HaBBIKOB
HKCIIEPTOB YEpe3 HCIOJIb30BAHUE TAKOTO MHCTPYMEHTA, KaK IKCIEPTHBIE CHUCTEMBI.
CrnenyromuM 10BOJIOM K pa3pabOTKe U UCTIOJIb30BAaHUIO SKCIIEPTHBIX CUCTEM SBIISIETCS
ocobasi TpeOOBaTEIBLHOCTh K KAa4eCTBY W HAJEKHOCTH BbIOOpa pemieHus. B stom
CiIydae JUIsl UCKITFOUEHHS «4eJI0BEYECKOro (haKTOpay UCIOJIb3YIOTCS 3HAHUS U HABBIKU
JKCIepTa i1 KOHTPOJs 3a JUIoM, npuHuMaromumM pemenus (JIIIP), BozamoxkHo, 3a
camuM sKcriepToM. U emé omHuM 10BOOM SIBJISIETCSI arpeCCUBHOCTD BHEIIIHEH CpPEbl
WIM Jpyrasgs TNpUYMHA HEBO3MOXKHOCTH TMPHUCYTCTBHUS 4YEJIOBEKa IPU MPUHSATHU
pellleHus WIM Helelecoo0pa3HocTh (Mayasg [0l KOMIIOHEHTOB, JUIsI KOTOPBIX
HEOOXOIMMO ydYacTHE OKCIEePTHBIX 3HAHWW H HABBHIKOB WM HEBO3MOXXHOCTH
IIPUCYTCTBHSI 4YEJIOBEKa H3-3a MaJlol pa3MEpHOCTH Hocurtens...). HMcxons wu3
MOOYANTENbHBIX MPUYMH CO3JAHUSI SKCIIEPTHBIX CHCTEM, MX MOYKHO pa3[eiuTh Ha
aBTOMATU3WPOBAaHHBIE CHUCTEMBI (C ydYacTHEM 4YeJIOBeKa) M AaBTOMATHYECKUE.
OKCHEepPTHBIE CHCTEMBl MOTYT MMETh PA3JIMYHbIE BHYTPEHHUE CTPYKTYPHI, OJIHAKO,
(GYHKITMOHAIPHO MOYXHO BBIICTTUTH PEAAKTOP 3HAHUMN, WCIIONHIEMBIA MOIYIb (caMy
HKCIEPTHYIO CHUCTEMBI) U MPOIECCOp OOBSCHEHUS pe3yabTaToB. Penakrtop 3HaHUM
MO3BOJISIET MOCJEA0BATENBHO CIEIUTh 3a CO3JAaHUEM M 3aIlIOJIHEHHEM 0asbl 3HAHUU
AKCIIEPTHOM CHCTEMBI, U3MEHATh U JOINOJHATH CTPYKTYpPhl M cojepxxumoe b3 mpu
OoOHapy>KEHU! HETMOJHOTHI U MPOTUBOPEUYUBOCTU. ATPUOYTHI MOTYT OBITH OIHMCAHBI
MEPEMEHHBIMY, MPUHUMAIOIIUMHA CTPOKOBBIC 3HaueHUs. Kak mpaBmio, KOHKpeTHas
OC wucnoiap3yer OJWH U3 CIOCOOOB MPEACTABICHUS 3HAHUU SKcnepToB. BriOop
ciocoba MpeICcTaBiICHUsT 3HAHWW 3aBUCUT OT MHOTHUX KpPUTEPHUEB, HAIMpPUMEp:



CUHTaKCUYECKOM, CEMaHTHYECKOW M CEMHOTHYECKON OJIM30CTH SKCHEPTHBIM
MPEACTABICHUAM O TMPEAMETHOW 00JacTH, MOHATHOCTH Jisi 3KCHEepToB (Tmocie
M0JIb30BAaHUEM J€EMOHCTPALMOHHBIM MPOTOTUIIOM), HEOOXOAMUMOCTU OOBSICHEHUS
MPEAJIaraeMoro peleHus, YUCIOM CI0EB UePapXHUH BBISIBICHHBIX 3HaHUW, PECYpCOB
BBIYHMCIUTEIBLHOIO YCTpOUCTBA (OBICTPOAEHCTBUSA, MaMSTH...), HATUYUS MOAACPKKA
MAKeTOB aBTOMAaTHU3aluu MpoekTupoBanus. Eciu xe ectb Heobxoaumocth B DC
UCIIOJIb30BaTh B MalblX OOBEMAxX JOMOJHUTEIBHBIM CHOCOO MpPEeACTABICHUS K
OCHOBHOMY BBIODAaHHOMY, €ro MOXHO 3MHUTHPOBAaTh BBIOPAaHHBIM OCHOBHBIM
cnocobom. Hampumep, npoaykuui MOXKHO HpPEACTaBUTh MpU MOMOLIU (HpPEerHMOB.
[IpuBeaEM HECKOIBKO OCHOBHBIX CUCTEM MPEACTABICHUS 3HAHUM, 3TO: MPEIUKATHBIE
CUCTEMBbl, CEMAHTUYECKHUE CETH, MPOJYKIHOHHbIE CHUCTEMBbI, (PpelMOBbIE CeTH,
CUCTEMBbI, OCHOBaHHbIE Ha MPABIOMNOJOOHBIX PACCYKICHUIX, HEUETKHE cucTeMbI. Bee
3TH CUCTEMBI B MPUJIOKEHUU K MOUCKY NMPUEMIIEMOTO PELIEeHUsl IpeIHa3HAYeHbI s
COKpAIlleHHs TMPOCTPaHCTBa Mepedbopa BapuaHTOB. HedeTkue cUCTEMBI B «UUCTOM
BUJIE» MOTYT MCIOJIb30BAaThCS TOJIBKO JJIsi OMUCAHUS 3JIEMEHTAPHBIX aTpUOyTOB WIU
OLICHMBAHUSl WX 3HAuYeHUU. JIJIST MOCTPOEHUS COBETYIOIIMX CHUCTEM Ha HUX OCHOBE
HEOOXO0IMMO JIOTIOJIHUTENbHO UCTIONb30BaTh MPOAYKIIMH, MPEIUKATHI WK (PperiMBbl.

JKpaHHbIe GOPMBI NOJB30BATENbCKOr0 HHTEPPeiica

OCHOBHOW 1IENBI0 pEAaKkTopa SABISIETCA HamolHeHue b3 NpoayKIMOHHBIMU
[IPaBWJIAMH, B KOTOPBIX IPEICTaBICHBI 3HAHUS DKCIIEPTOB O IIPEIMETE IKCIEPTU3bl. B
HallleM peJaKTope MpaBUla COCTABIISAIOTCS U3 ONUCAHHBIX aTpUOYTOB U UX 3HAUYECHUHN
B NyHKTe penakTopa «Co3laHue nepeMeHHbIX» (cM. puc. 25) u «OnpeneneHue
3HAYCHHS EPEMEHHBIX» (CM. puc. 26).
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Puc. 25. Dxpannas ¢popma “Co3gaHune nepeMeHHbIX



7 Pegistop MpogywLne b npasan
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Puc. 26. Dxpannas popma “OmnpeneneHre 3HaYCHUS IEPEMEHHBIX

[Tpumep sxkpaHHOM GOPMBI C OAHUM MPOAYKIIMOHHBIM MTPABUIIOM MIPUBEEH Ha
puc. 27.
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Puc. 27. Dxpannas ¢popma “Co3ganue npaBui’

[Tocne cnyxkebubix cinoB «kECJIN» u «TO» cnexytot aTpuOyThl aHTELIEICHTA U
KOHCEKBEHTA U UX 3HaueHus. [lonb3oBaTesns BEIOMpPAET U3 MPEITI0KEHHOTO EMY CIIUCKA
aTpuOyTOB M M3 BCETO MHOXXECTBAa 3HaueHWU aTpubOyrta. Pasnuunbie atpulyThl U UX
3HAYEHHUsI B AHTELEACHTE pas3aeineHbl CBsI3KoU «M». KOHCEKBEHT ke MMEET TOJIBKO
OTHO 3HaueHue ojHoro artpubyra. Ha puc. 28 mnpencraBieHa wnIOCTpaIus
onpeiesieHNs] 1eUCTBUS 111 KOHKPETHOTO MPOAYKIIMOHHOIO MpaBuia.
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Puc. 28. Dxpannas popma “Omnpenenenue neucTBuii”

JlaGoparopHasi pabora Ne4. PazpaboTka u ucciieJ0BaHHE HEYETKOI0 peryjasaropa



esab padoTsl
OO0BbeMHUTL B OJIHOM NIPOEKTE PENaKTOp MpaBWil, PENAKTOP JHUHTBHUCTUYECKHUX
MEPEMEHHBIX U HEUETKUMN PETYISATOP.

ITocTanoBKka 3aga4uu
1) HayuuThCsi peCcTaBisTh aTpUOyThI 3HAHUH;
2) Pa3paboraTh ajIrOpuTMbl CO3JaHHS W  PEAAKTHPOBAHUS  HEUETKUX
PEryISITOPOB;
3) PaspabartbiBaTh HHTEP(EHCHI MOJIB30BATEICH HEUECTKOTO PEryiIsITOpa;
4) Paszpabotath (¢opmaTbl TMPEACTABICHUS aTPUOYTOB W  TPaBUI B
UH(GOPMAIIMOHHBIX CUCTEMAX.

AJITOPUTM NPOTrpaMMBbI
ANropuT™ Moucka 3HaueHUN nepemMeHHoi no Hamei bJl npeacrasien Ha pucyHke 29.
Anroputm n00aBlieHUs U yAaJIeHUs 3J1eMeHTOB B U U3 b/l mpencraBieHbl Ha puCyHKax

30 u 31.

Hauana. OBl anmnopuTs mowckd
SHIUEHWE TepamMeH-oR

CUATEIEZEM 3HAYSHMA T CeENerTers
MepeeHHELE

h

Lensew SELECT sanpoc k BL, ¢
WCTONeI0ESHMER |0 TEDeMERHDA

EoiZpalwsen pegyNeTaT sanpoca

v

DTPW&DEI:IEEE.‘-’E BCENsETIpE HOEERIS
TaybeHEEIE OSHHEE

Puc. 29. Anroputm moucka 3Ha4eHUI TIepeMEHHON



Hauano, OBLWME anronuTm
goGssneHnA

COuTeEasy EHIUSHNAS nonal

Densew INSERT sanpoc x BO.

Puc. 30. O6uiuit anroput™m q00aBIeHUs

Hauano, O5wWMiE anropurs
YOSNEHAA

CUATEIESEM IHSUENMA C NONER.
Bepew id.

-
e

Oenaew DELETE aanpoe £ EQ,

Puc. 31. OGmuii anroput™ ynaaeHus

JKpaHHbIe GOPMBI NOJH30BATEIbCKOT0 HHTEpPdeiica
OkpaHHbIN nHTEpdEiic pa3dbut Ha 3 cOCTaBHBIC YACTH

- Co3manme mepeMeHHbIX (CM. puc. 32), MEXaHW3M pabOThl B3IT W3 2
nabopaTopHOil paboThI;

- Coznmanue npaBwi (cM. puc. 33), MexaHU3M pabOThI B3AT U3 3 1abOpaTOPHOMA
paboThI;



- [louck pemenns (cm puc. 34);

HEUQTRAA NPPUMEHHIA QNPRASNEIHME
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Puc. 32. Dxpannas ¢popma “Co3gaHue nepeMeHHbIX
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Puc. 33. Dxpannas ¢popma “Co3ganue npasui’

Ilocne cmyxeonsix cnoB «ECJIM» u «TO» cnemyror aTpuOyThl aHTEUEAEHTa U
KOHCEKBEHTA U UX 3HaueHus. [loap30BaTens BBIOMpPAET U3 MPEAJIOKEHHOTO EMY CIIHCKA



aTpuOyTOB M M3 BCEr0O MHOXKECTBA 3HAU€HUW aTpuOyTta. Pasnuunbie aTpuOyThl U UX
3HAUEHUs1 B aHTEUEeAeHTe pasfeieHbl cBI3kor «». KOHCEKBEHT ke MMeeT TOJBKO
OJIHO 3HaY€HUE OJHOTO aTpudyTa.

HiEsc ok Tep s ve sses anpo ehrsaee

COARNIND DEC e | COIRNHE TRl 11002 € pemitiien ,

Mo winnas 11 Deapse e 0 W5
A .
NG 2.2 Faoawnth 0 -=[a

FeyysoTaT

Pecamrare

Puc. 34. Dxpannas popma “Ilouck pemenus”

HaiinenHoe perienue npeactaBieHo Ha puc. 35
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Puc. 36. Dxpannas ¢popma “Halinennoe pemienue”



3AK/IIOYEHHUE

be3 3HaHMM MCKYCCTBEHHBIM MHTEIUIEKT HE MOXET CYLIECTBOBATh B IpuHIUINE. ba3a
3HAHUU — KJIIOYEBasi KOMIIOHEHTA CUCTEM UCKYCCTBEHHOIrO UHTEIIEKTa. [loaToMy nipu
CO3/IJaHUM WHTEJUICKTYaJIbHBIX CUCTEM OCOOCHHOE BHUMAHUE YJNEIACTCS MOJCIISIM
npejcTaBieHus 3HaHuUW. Ha cerogHsimHui JaeHb pa3paboTaHbl pa3HOOOpa3HbIC
Mozenu 3Hanni. Kaxaas u3 Hux o061agaeT CBOMMU TUTFOCAMHA U MUHYCaMH, U TIOATOMY
JUTSL K0 KOHKPETHOM 3a7auu HEOOXOJMMO BBIOpaTh UMEHHO CBOIO Mojeib. OT
ATOTO MOXKET 3aBUCETh HE CTOJIBKO 3(P(EKTUBHOCTH BBIMOJHEHUS MOCTABICHHOM
3a/1a4M, CKOJIbKO BO3MOXHOCTH €€ perieHus BooOie. [Ipu TakoM moaxoje He CTaBUTCS
BONPOC 00 aJeKBAaTHOCTH HCIIOJIb3YEeMbIX B KOMIIBIOTEpE MOJIENICH MpeaCcTaBICHUS
3HAHUM TEM MOJIENAM, KOTOPBIMHU IMOJIb3YETCA B aHAJIOTMYHBIX CUTYAIUSX YEJIOBEK, a
paccMaTpuBaeTCAd JIMIIb KOHEYHBIM pe3yJbTaT PEUICHUS KOHKPETHBIX 3ajad.
[IpoGnema mpencTaBiaeHUs 3HAHUNA 3aKJIIOYACTCS B HECOOTBETCTBUHM MEXIY
CBEJICHUSIMU 0 3aBUCUMOCTSAX
JAHHOW TpeIMETHOW 00JIaCTH, WMEIONIMMUCS Y  CICIUaIuCTa, METO/IaMH,
UCIIOJIb3YEMBIMU MM TPU PEIICHUU 3a7ad4, M BO3MOXXHOCTAMHU (POPMaIBHOTO
npeacTaBieHus Tako uHpopmammum B OBM. Yacro npobnema s
JKCTEPTa OCIOXKHSACTCS TPYAHOCTAMH TI0 (HOPMYJIMPOBAHUIO B SBHOM BHJIC
UMEIOLIUXCSI y HEro 3HaHWW. DBOJBIIMHCTBO HCCIEA0BATENICl HCKYCCTBEHHOIO
MHTEJUICKTa pacCMaTPUBAIOT 3a/1a9y pa3pabOTKH Mojieliel IPeICTaBICHUS 3HAHU I KaK
3aJlayy MpPOrpaMMHOM peanu3aliy KOHIENuu 0a3 3HaHWil. OTO oO3HAYaer,
YTO MOJENM TPEICTAaBIEeHUS 3HAHUW JOJDKHBI 00J1alaTh BCEMH CBOMCTBAaMU,
OPUCYIIMMHU 3HaHHSAM. Monaenu TpeACcTaBiICHUs 3HAHUW  Pa3auyaroTcs 1Mo
uaesM, JexanuM B UX OCHOBE, C TOYKM 3pEHHS MaTeMaTUYECKOU
o0ocHOBaHHOCTH. B  JaHHOM  MpakTHKyMe paccMOTpeHa  TOJBKO  YacTh
U3BECTHBIX Mozenen — AMIIUPUYECKUE MOJIEJIH, BKJIIOYAIOIIIHE
NPOAYKIIMOHHBIE  TpaBuia,  (QpelMbl, CEMAaHTHYECKHE  CETH, a  TaKke
HEHUPOCETH ¥ DBOJIONMOHHBIC BBIYHCICHUS, OTHOCAIIUMECS K OHOHUYECKOMY
HAIIPaBJICHUIO B UICKyCCTBEHHOM MHTEIJIEKTE. XOUYETCS BBIPA3UTh HAJIEKIY, UYTO MOCIIE
U3YUYCHHs] TPAKTHKyMa Y CIyIIaTelsd CIOXUIUCh YOeXJCHHs B TOJE3HOCTU
MPUMEHEHUS! HMHTEIUIEKTYaJbHBIX CHUCTEM, CGHOPMHUPOBAIKNCH TMPEACTABICHHUS O
MOJIEJIAX 3HAaHUM.
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IIpakTuyeckoe 3aganue Ne 1
«Kimaccuukanusi ¥ perpeccusi mocpeACTBOM O0yUeHHSI C yYUTeJTeM»

1. Iean padoThI

M3yuuTh MeTOABl pelieHus 3anad kiaccuduranuu u perpeccud. O3HAKOMUTHCS C
HEKOTOPBIMU Hawbojiee pacupOCTPAHCHHBIMH METOJMKAMHU TPOBEACHUS  OIepaIuu
oOydeHHsI C ydYHTeJeM, MpeAHA3HAYCHHBIMHM IS PEIICHUs 3a7a4 KiacCUPUKAINK |
perpeccun. M3yuuTh NMpeaIoKCHHBIE METOIbI Ha TIPOCTHIX MPUMEpaxX aHaln3a JaHHBIX O
JI0X0J1aX ¥ IPOTHO3UPOBAHHH IICH.

B mporiecce BBITTOJIHEHHSI TPAKTUYECKOTO 3aaHUs CTYACHTHI TIOJDKHBI O3HAKOMHTHCSI
CTCOPETUYCCKUMH TTOJIOKEHUSIMH W M3YYUTh Ha TPAKTHUKE METOJBI PEIICHUS CIACAYIOIINX
3azay:

® TIOHATH, YTO COOOM MPEICTABIIACT 3a/1aua KiacCu(HUKAIUHU JTaHHBIX;

® U3YyYHWTh METOABI PCIICHMS 3aJayd KIacCU(UKAIIMK M TOHATh OTIMYHE METOJOB
00y4eHUs ¢ yUUTeNeM U 03 HeTo;

® U3yYUTh METO/bI IPEIBAPUTEIHLHON 00pabOTKU TAHHBIX;

® HAay4YUTHCSI UCIOJB30BATh JUIsl PEIICHUs 3a7auM KiacCU(UKAIMKU JaHHBIX METOJbI
Ha OCHOBE JIOTUCTUYECKOMN PErPecCUu U OMOPHBIX BEKTOPOB;

® M3YYUTh METOJ] PEUICHUS 3aJa4l KJIACCU(DHUKAIIMU TaHHBIX C TIOMOIIbIO «HAWBHOTO
OaliecoBCKOro KiaccudpukaTopay;

® Y3HATh, YTO TAKOE 3a/1a4a PETPECCUM (JIMHEWHAs U MOJTMHOMHUAIEHAS );

® HAYUYWUTHCS pelIaTh 3aJady JUHEMHON PErpecCuu s NPOCTOM U MHOKECTBEHHOM
perpeccuy;

¢ HAYUYUTLHCA ITPUMCHATHh U3YUCHHBIC MCTOABI AJIs PCIICHUSA IIPAKTHYCCKUX 3a1a4.

2. TeopeTuueckoe BBeJleHUE

2.1. 3agaua kiaaccupuKanun

3aoaua knaccuguxkayuu oannplx NpeaNnoaracT pazoMeHue UCXOTHOTO MHOKECTBA
JAaHHBIX Ha 3aJIAHHOE YHCIIO ITOAMHOXECTB (KJIacCOB) C YYETOM 3aJIAHHOTO KPHUTEPHS
OIICHKH.

HpI/IMeHI/ITCJ'IBHO K MCTOJaM MAalllMHHOI'O 06y‘-IeHI/I$I 3agady KJ'IaCCI/I(I)I/IKaI_[I/II/I MOXXHO



MHTEPIPETUPOBATh KaK 3a7adyy WIACHTU(UKAIMU KaTeropuu, K KOTOPOW OTHOCHUTCS
paccMaTpuBaeMblii 00BEKT (TOUKa) JaHHBIX. MoJiens pemeHust Kiaaccu(uKaluu CTPOUTCS
Ha OCHOBaHMM oOOyyaromiei BBIOOPKH, COAEpPKAIIETO OOBEKThl JaHHBIX U UM
COOTBETCTBYIOIIME METKU. Hampumep, HE0OXOOUMO ONPENETUTh COACPKUT  JIU
paccMmatpuBaemas gotorpadus U300pakeHue Juia YeioBeka. Mbl co3naeM 00ydarolryio
BBIOOPKY, COCTOSIIIYIO M3 ABYX KiaccoB: face u no-face. 3atem Mbl 00y4yaeM Halry MOJIeIb
C MOMOIIbI0 HuMerolerocss Habopa gaHHbIX. [locne 3aBepuieHust mpouecca oOydeHUs
MOJIENIb  MOKHO  HCIOJIb30BaTh  JJii  TOCTPOEHUS  YMO3AKIIOUEHUU.  AJTOpUTM
KJaccu(UKaIMU TAHHBIX CTPEMMTCS ONMpeaeauTh Hanbosee MOAXOASANINN KpUTEepui aJis
pa30ueHus JaHHBIX Ha 33JIaHHOE KOJIMYECTBO KJIACCOB.

[Ipu 3TOM Ba)KHO MPaBUIBHO MMOAOOPATh pazMep oOydaromieit BIOopku. OHa MOJKHA
OBITh JOCTATOYHO MPEACTABUTENILHOM, 4YTOOBI MOXXHO OBUIO J1e7aTh HEOOXOJUMBbIE
0000wenua s TOro, 4ToObI ONPEACIIUTh KPUTEPHUI pa3OueHus JaHHBIX Ha Kiacchl. [lpu
HEJOCTaTOYHOM pa3Mepe BBIOOPKM aNropuT™M OyleT HCHBITHIBATh MPOOJIEMBI TpHU
00paboTKe HEM3BECTHBIX JAHHBIX U3-3a d3PeKTa nepeodyuenus MOIEIH.

D¢ dexTrBHAs MOJENb KIacCU(UKALNY 3HAYUTENIBHO YIIPOLIAET MOUCK U U3BJICUEHUE
naHHbIX. OHU MOTYT NPHUMEHATHCS B CHCTEMax pacloO3HaBaHMs JIML, HACHTU(UKALUU

ClramMa, pCKOMCHAATCIIbHBIX MCXaHU3MaX U T.II.

2.2. O0yueHue ¢ yuuTeyieM U 0e3 yuuTeJisi

OmHuM 13 HATIpaBJICHUN HCKYCCTBEHHOTO MHTEIJIEKTA SIBJISIETCS. MAIIMHHOE 00yUYeHUeE.
MeTo1bl MAaIIMHHOTO 00YYeHHUsI MOKHO YCJIIOBHO Pa3JIeINTh HA JIBE KAaTETOpUH:00yUeHUE C
yaurteneM U o0ydeHune 0e3 yauTes.

Obyuenue ¢ yuumenem — 3TO TIPOLECC CO3JAHUS MOJEIU MAIIMHHOTO OOYyYEeHUS,
OCHOBAaHHOW Ha MapKUPOBAHHBIX (ITOMEUEHHBIX) O0ydJaromux AaHHBIX. [Ipeanonoxum, Ml
IUIaHUpYEM pa3padoTaTh CHCTEMY, KOTOpas OyJIeT aBTOMATHYECKHM IPOTHO3WPOBATH
JIOXOJT YeJIOBeKa HCXOAS W3 3aJlaHHOTO Habopa XapaKTepUCTHUK, TaKMX KaK BO3pacCT,
o0Opa3oBaHue, MECTO KHUTEIbCTBA U T.II. /[/151 9TOTO HAM HEOOXOAMMO co37aTh 0a3y JaHHBIX,
COJIepKAIYI0 TOAPOOHBIC CBENEHUS O JIOASX, W TOMETHTh JTH XapaKTEPUCTHUKU
(mpu3HaKu) COOTBETCTBYIOUIMMU MapKepamMu. OJTO HYXHO JJIsi TOro, 4TOObl IMOKa3aThb

ANrOpUTMY KilacCU(UKAIMU, KAaKHe TapaMeTpbl COOTBETCTBYIOT TOMY MJIM HHOMY YPOBHIO



noxonoB. Ha ocHOBaHMM ATOTO COOTBETCTBUSL QITOPUTM OYAET YUUTHCS PACCUUTHIBATH
YPOBEHb J10X0/a YEJIOBEKA, UCIOJIb3Ysl MPEJOCTABICHHbBIE TAPAMETPHI.

OOyueHne 0e3 y4uTejss — 3TO MPOIECC CO3JaHUS MOJICIM MAIIMHHOTO O0y4YeHMUS,
MIpU KOTOPOM HE HCIOJIb3YIOTCS MapKUPOBAHHBIE TPEHUPOBOUHBIC JIAHHBIC B OTIUYUE OT
npeasiaynero meroaa. Ilpy 3ToM H3-3a OTCYTCTBUSL METOK aJITOPUTMY MPUXOIUTCS
OOHapyUBAaTh OTHOILICHUS MEXIY NaHHBIMH, UCXOJI UCKIIOUUTEIHHO AaHHBIX. TO €CcTh
MIpU PEIICHUH, HAPUMeEP, 3a/1au KJIacCU(PUKAIMKU Mbl HE MOKEM TOYHO YKa3aTh KPUTEPUIL
Takoro paszaenenus. CrenoBarenbHO, NMPU OO0y4YeHUM O€3 y4duTess aNrOpUTM JOJKEH
CaMOCTOSITEJILHO CTPYKTYpPUPOBAaTh 3aJaHHBI HAa0Op JaHHBIX MyTeM pa30ueHus Ha
TPYIIBI C HWCIOJIb30BaHUEM CIOCO0a, KOTOPHIM MPEICTABISIETCS HAWIYYIINM M3 BCEX
BO3MOKHBIX. B 3TOM MpakTH4YeCKOM 3aJaHUd MBI PACCMOTPUM METOJIbI KJIacCU(UKAIIUU,

OCHOBBIBAIOIIIUECS HA O0YUYECHUH C YUUTEIIEM.

2.3. IlpeaBapuTtesibHasi 00pad0TKa JaHHBIX

[Ipu perieHnn TPaKTUYECKUX 3a]1a4 Mbl OOBIYHO UMEEM JI€JI0 ¢ OOJIBIIUMU 00beMaMU
HeoOpabOTaHHBIX MCXOJHBIX MaHHBIX. JlJig ycnemHod paboThl aaropuTMa MallMHHOTO
oOydeHHs] HEOOXOJUMO OIpEEICHHBIM 00pa3oM OT(HOpPMATHUPOBATH MCXOAHbBIE JaHHBIE,
T.€. BBIIIOJIHUTH MPEABAPUTEIbHYIO TMOJATOTOBKY JaHHBIX. PaccMOTpuM HECKOJIBKO
Pa3TUYHBIX METOJIOB IIPEIBAPUTEIHLHON 00paObOTKH TaHHBIX:

- OuHapu3alys - NMPUMEHSIETCS B TEX CIydasx, Korja HeoOXoauMo MpeoOpa3oBaTh
YHCJIOBbIC 3HAYCHUS B OYyJICBHI;

« HUCKJIIOUYEHHE CPEHETO0 - METO/IMKA IPeIBapUTEIbHON 00pabOTKY JaHHbBIX, KOTAa U3
6€KMOpPO08 RNPU3HAKOE VCKIIOYAIOTCS CpEAHME 3HAYCHHS, 4YTOObl KaXKAbIH TPU3HAK
LEHTpUpPOBaJCs Ha Hyne. Llenpio 1aHHO omepanuyu COCTOUT B TOM, YTOOBI UCKIIOUUTDH U3
PacCMOTpEHUS CMEIIICHNE 3HAYCHHU B BEKTOPAX MPU3HAKOB;

- MacmTabupoBaHue. B BEeKTOpe MPU3HAKOB Ka)kJI0€ 3HAYCHUE MOXKET MEHSTHCS B
HEKOTOPBIX CIy4ailHBIX Tpenenax. [losTomy BakHO MacmTaOMpOBaTh MPU3HAKU JIJIS
paboTHI aNropuTMa MaIMHHOTO 00YYEeHUS;

« HOpMAJIM3AIMs - 3aKJII0YACTCS B MPUBEICHUM 3HAYECHUU B BEKTOPE MPU3HAKOB K
EANHON IIKaie U3MepeHus. B MammHHOM O0OYYeHHHM MOTYT HCIOJIB30BAaThCS PA3TMIHBIC

dbopmbl HOpManu3auu. Mel OyzemM paccMaTpuBaTh ABa HauboJsiee pacpOCTPAaHEHHBIX U3



HUX, B KOTOPBIX 3HAYEHUSI U3MEHSIIOTCS TaK, YTOObI MX cyMMa Obula paBHa eauHue. L 1-
HOpManu3ayuAa, WCIOJb3YET METOJ HAUMEHBIIMX AaOCONIOTHBIX OTKJIOHEHUH U
o0ecreynBaeT paBeHCTBO €IMHMIIE CyMMbl aOCOJIOTHBIX 3HAYEHUH B KaXKIOM psay. L 2-
HOpMAaU3ayuA, VCTONb3yeT METOJl HAMMEHbBIINX KBaJAPAaTOB U 00ECIIEUUBAET PABEHCTBO
€AMHUIIE CYMMBbI KBaJIpaTOB 3HaYEHUH.

B obmem Mmeron L1-Hopmanuzanuu cuurtaerca 0oljiee HaJACKHBIM IO CPaBHEHUIO C

L 2-Hopmanu3anuen, TOCKOJIbKY OH MEHEE UyBCTBUTEINEH K BHIOpPOCAM.

2.4. KonupoBaHnue MeTOK

B npouecce pemenus 3agaun KiaccupUKaIMy JaHHBIX Mbl HMEEM JIEJI0 C MHOXKECTBOM
MeToK. MiMu Moryt ObITh CiIOBa, 4Hclia WM Jpyrue oObekThl. [Ipu mcmonb3oBaHUU
(GyHKIIMH MalmMHHOTO 00ydeHus, Bxomsaumx B OubOmmorexy sklearn sspika Python mo
YMOJYaHUIO, CYUTAECTCS, YTO METKH JOJKHBI UMETh 4MCIOBOM (opmar. OgHAKO 4acTo B
KayecTBE METOK HCHOJB3YIOTCS CJIOBA, MOCKOJIbKY B TaKOM BHJE OHHU JIyYllle BCEro
BOCIIPUHUMAIOTCSI YEJIOBEKOM TaK JIET4Ye OTCIEKUBATh COOTBETCTBUS. J{J1s mpeoOpa3oBaHus
CJIOB B 4McCJa HEOOXOAMMO HCIHOJB30BaTh KoaupoBaHue. llox keouposeanuem memok

noJipa3zyMeBaeTcs Mpoiiecc npeodpa3oBaHms CIOBECHBIX METOK B UHCIOBYIO (hopmy.

2.5. JlorucTnueckuii kiaccudpukaTop

Jlocucmuyeckasn peepeccusi — OSTO METOAMKA, TpUMEHseMas s OOBICHEHUS
OTHOILIEHUM MEXIYy BXOAHBIMU W BBIXOJHBIMH INEPEMEHHBIMH. BXOIHBIE TNEpEMEHHbBIE
CUMTAIOTCSI HE3aBUCHMBIMH, BBIXOJIHBIE - 3aBUCHMBIMH. 3aBUCHMAsl MEPEMEHHAsT MOKET
uMeTh (PMKCHUPOBAHHBIN HA0Op 3HAUYCHUN. DTU 3HAYCHUS COOTBETCTBYIOT KJjaccaM 3ajaud
Kiaccudukanum.

Hameit nenbro SBISIETCA PACCMOTPEHUE OTHOLICHUW MEXKIY HE3aBUCUMBIMH U
3aBUCUMBIMHM TMEPEMEHHBIMHU IMyTEM OLIEHKH BEPOSITHOCTU MNPHUHAMJICKHOCTH 3aBUCHUMOM
MEPEMEHHON K TOMY WJIM MHOMY Kiaccy. Jloructuueckass QyHKUHUSI — 3TO cuemouoa,
MCIIOJIb3yeMasi ISl co3AaHusl GYHKIMI ¢ pa3nTuyHbpIMU napameTpamu. OHaA TECHO CBs3aHa
C MOCTPOEHUEM 0000UeHHOU TUHEUHOU MOOeaU, KOTJIa Mbl MBITAEMCS IOCTPOUTH MPSIMYIO

JJMHUIO W PACIIOJOXKHUTH IO OTHOHMICHHUIO K I'PYHIIC TOYCK TAKHM 06p330M, YTOOBI



MUHUMU3HPOBATH OMIMOKY. BMecTo sunetinou perpeccuu Mbl TPUMEHSEM JIOTUCTUYECKYIO

pErpeCCuro, 4T0 MO3BOJISCT YIIPOCTHUTL PCUICHHUC 3a/la1H.

2.6. HauBHbIi1 6aiiecoBckuil kiaccupuraTop

HauBHblll GailecOBCKUN KJIaCCU(PUKATOp — 3TO MPOCTasi MOJAENb PEIICHHs 3aJauyu
KJaccu(ukanuu, OCHOBaHHAas Ha UCIIOJIb30BaHUU TeopeMbl baiieca. Kak m3BecTHOTEOpema
Baiieca no3BossieT OIEeHUTh BEPOSTHOCTh HACTYTUICHUS] COOBITHS C y4€TOM COIMYTCTBYIOITUX
oOcrosiTenbcTB. Takas MoJienb CO3/[aeTcsl MOCPEACTBOM IMPHUCBAMBAHUA METOK KJIAcCOB
AK3EMIUIApaM 3aJjauu, IPEACTaBICHHBIM B BUJI€ BEKTOPOB 3HAUEHUI npu3HakoB. [Ipu aTom
IpeIoiaraeTcs, YTo 3Ha4eHHE JII00OOTO 3a/laHHOTO MPU3HAKa HE 3aBUCUT OT 3HAYEHUH
JIPYTUX MPU3HAKOB. DTO MPE/IOI0KEHUE O HE3aBUCUMOCTH pacCMaTPUBAEMbIX NMPU3HAKOB
U OTIPENICIIICT TEPMHUH «HAWBHBIN» B HA3BAHUU MO/ICIIH.

B cnyuyae ucnonb3oBaHusi HAMBHOTO 0aileCOBCKOTO KiacCU(pUKaTOpa CUMTACTCS, YTO
KaXK]IbIH U3 MPU3HAKOB BHOCUT HE3aBUCHUMBIN BKJIAJl B KOHEUHBIN PE3yJIbTAT, OIEHUBAIOIIUN
BEPOSATHOCTh HACTYIUICHUS COOBITHS.

JIns OpoBEpKM TOJYYEHHBIX pe3yJbTaTOB MCIOJB3YEM CIEAYIONIUE OLICHOYHbIE
napaMeTphl:

® Kauecmeo - COOTHOIIECHUE YMCia MPABWIBHBIX MPOTHO30B K OOIIEMY YHUCITY
PacCMOTPEHHBIX TOYEK TAHHBIX;

® MOYHOCMb - COOTHOIICHUE YHUCIa NMPABUIBHO NPEACKAa3aHHBIX 3HAYEHUW TaHHOTO
KJ1acca K 0011eMy Yuciy MpecKa3aHHbIX 3HAUCHUN;

® NO/IHOMA - COOTHOUIEHHE YHWCJA MPaBUJIbHO MPEIACKA3aHHBIX 3HAYEHUW JTaHHOTO
KJlacca K o0IIeMy 4uciy ero (haKTHUeCKUX 3HAYCHUI.

OueHky pa®oOThl MOAENIN IPOU3BOIUM ITyTEM CPABHEHUS MPEICKA3aHHBIX 3HAYEHUM C
UCTUHHBIMU MeTKaMH. OJHaKo JaHHBIA METOJl SIBJIETCS HE BIIOJHE HAACKHBIM, IS
MOJTy4eHHsI 60JI1ee TOYHOM OIEHKH HYKHO BBITIOJIHUTH MEPEKPECTHYIO MTPOBEPKY.

B ocHOBe mepekpecTHON MPOBEPKU JICKUT HJCS pa3liesieHus 00ydarolieid BIOOPKHU
Ha OOy4aromui U POBEPOUYHBIN HAOOPHI, YTOOBI HE WCIIOIB30BATh OJTHU M T€ KE JAaHHBIC

1pu 00y4eHUU U TECTUPOBAHUM.

2.7. MaTpuua HeTOYHOCTeI



Mampuya Hemounocmeii — 53T0 Tabiuua, UCHOIb3yeMas Uil  OLIEHKH
s dpexTuBHOCTH KiaccuprkaTopa. OOBIYHO OHA MYTEM aHAJIW3a MOJYUYEHHBIX PE3YyIbTaTOB
U UX CPaBHEHMS C 0’KMIA€MbIMU 3HAUCHHUsIMU. B mpoliecce aHann3a MbIOIPEIEIsEM YU CIIO
HEBEPHO OTHECEHHBIX KIJIACCOB, T.€. TOYHOCTh paboTel anropurMa. B mpouecce
KOHCTPYHUPOBAHUSI MAaTPHIIbl HETOYHOCTH Mbl UMEEM JENI0 C PAa3IUYHbIMU METPUKAMHU.
PaccmoTpum ciywail OmHapHOM KilacCM(PUKAlMM, KOTJA BBIXOJHAS EPEMEHHAs MOXKET
MPUHUMATH JBa BO3MOXKHBIX 3HaueHus: 0 u 1.

e HcTuHHO moJioKMTE/bHBbIE Pe3yJbTaThbl — KOrJa MNPEICKAa3aHHBIM pe3ynbTaT
COBIA/IAET C 0XKUJAAEMbIM U paBeH 1.

e HcTuHHO oTpHIATe/IbHbIE Pe3yJbTAThl — KOTJa PE3yJIbTaThl TAKXKE COBIAJAIOT
u paBHbl 0.

o JloxkHOMOIOKUTEIbHBIE Pe3yJbTAThl — 3TO ClIy4yaW, KOrja MpeCcKa3aHHBIH
pe3ynbTat paBeH 1, a oxxunaembidt paBeH (. Takas curyarus u3BecTHa Kak omuoOka 1-ro
pona.

o Jlo:kHOOTPHIATEJbHBIE Pe3yJIbTAaThl —CJIydau, KOTJa IpeCKa3aHHbINpe3ynbTaT
paseH 0, a oxuaeMblil paBeH 1.. Takas curyanus U3BeCTHA Kak OolIMOKa 2-To poja.

B 3aBucuMocTH 0T cnenu@uKy peraeMon 3a1auu MOXKeT NOTpeOOoBaThCSl HACTPONKA
aIropuT™Ma  JJis  TOro, YTOOBl YMEHBUIUTH JOJIO  JIOKHOMOJOXKUTENIBHBIX  WIH
JOXXHOOTPULIATENbHBIX ~ pe3yibTaToB. Hampumep, B cuctemax OHOMETpUYECKON
UICHTU(UKALUY JTUYHOCTU OYEHb BAKHO M30€KaTh JIOKHOMOIOKHUTEIbHBIX Pe3yIbTaToB,
YTOOBl 3JIOYMBIIUIEHHUKA HE CMOIVIM IMOJYYUTh JOCTYN K KOHQUIACHIHMAIbHOU

uHbOpMaITIH.

2.8. MeTo/1 ONIOPHBIX BEKTOPOB

Meton (MamniHa) ormopHBIX BekTOpoB (Support Vector Machine - SVM) — stomeTon
KJIAaCCU(DHUKAIIMU C TTOMOIIBIO THUIIEPIUIOCKOCTH, PA3CISIIONIe KIacchl. | MIepIuiocKoCcTh
npeacraBnsger coborr N-mepHyr0 Bepcuro mpsiMoi nuHUHU. [IpuMeHHWTENnbHO K 3amade
OWHapHOU KIaccu(pUKaIUA MAapKUPOBAHHOTO 00yUaromero Habopa 1anabx, SVM HaxoauT
ONITUMAJIBHYIO TUTIEPIUIOCKOCTh, KOTOpAs ISTTUT TaHHBIE HA JIBa Kiacca. MBI pacCMOTpUM

B JaHHOM IIPAKTHUYCCKOM 3aJlaHMKM MMCHHO 3aJaydy



OuHapHOM Kinaccupukauuu. B 3TOM ciayyae Mbl MMEEM €0 C TOYKaMU M MPSIMbIMH,
PacnoiOKEeHHBIMU Ha IBYMEPHOM MJIOCKOCTH.

MO>XHO MPOBECTH MHOKECTBO MPSIMBIX JTUHUH, PA3ACISAIONINX JaHHBIE KIacChl TOUEK,
HO HaM HY>KHO BbIOpaTh Ty, KOTOpas HAaWIy4IIMM 00pa3oM pazjiesieT MHOXKECTBa Ha JiBa
kjacca. JlydlmimM BapuMaHTOM B TakOM Cllydae MOXHO CUHMTaTh JIMHUIO, KOTOPOMH
COOTBETCTBYIOT MAaKCUMAaJIbHbIE PACCTOSIHUS, HA KOTOPbIE TOYKU yIaJ€HbI OT pa3iesitoniei
X JUHUM. TOYKH, PACMOJOKEHHbIE HAa MYHKTUPHBIX JUHUSAX, HA3bIBAIOTCS ONOPHBIMU
éekmopamu. PaccTosstHue MeEXIy JABYMsS IYHKTHPHBIMU JIMHMSIMM  Ha3bIBaeTCs
MAKCUMATIbHBIM 3A30POM.

B nanbHelimeM onucaHHbI MeTO OMHApPHOW KiacCU(pUKAIIMK MOKHO HCIIOJIb30BaTh

U TSl petieHust 3a1a4 kinaccudukaruu ¢ N kiaccamu.

2.9. IlonsiTHe perpeccuu

Pezpeccus — 110 miporierypa OLEHKHA TOr0, KaK COOTHOCSITCSI MKy COOOM BXOJIHBIC
Y BBIXOJHBIE TepeMeHHbIe. ClieyeT OTMETUTD, YTO BBIXOIHBIE IEPEMEHHBIE PEICTABISIOT
co0Ol BeIECTBEHHbIE YHCIA, T.€. CYIIECTBYeT OECKOHEUHOE YHCIIO PE3YIbTHPYIOIIUX
BO3MOKHOCTEH. OTO BCTyNaeT B MPOTHUBOpeUre ¢ TpeOOBaHUEM 3a/Jaud KiaccuUKaIu,
YTO KOJUYECTBO BBIXOJHBIX KIACCOB JOJDKHO OBITh (DUKCUPOBaHHBIM. BxomHbie
NIEPEMEHHBIE HA3bIBAIOT HE3aBUCUMBIMU NIEPEMEHHBIMHU (MJIU MPEJUKTOPAMH ), & BEIXO/IHbBIE
- 3aBUCUMBIMH (WJIM KPUTEPHAIbHBIMH) NepeMeHHbIMU. [Ipu sTOMI0Onyckaercs B3aumMHas
KOPPEJIALMS MEXKIY BXOJIHBIMU IIEPEMEHHBIMU.

[{enbto SIBIIAETCS BBISBICHUE B3aUMO3aBUCUMOCTEN MEXAY BBIXOJAHBIMU U BXOJHBIMU
[IEPEMEHHBIMU. PerpecCUOHHBIN aHAIN3 MMO3BOJSET BBISICHUTH, KAK U3MEHSETCS 3HAUCHUE
BBIXOJHOM TIEPEMEHHOM, IIPM MU3MEHEHUU 3HAYEHUW HEKOTOPOM YacTH BXOIHBIX
nepeMeHHbIX. Eciu, Hanmpumep, UMEET MECTO JIMHEWHAs! 3aBUCUMOCTb, TOBOPAT OJIMHEWHOU
perpeccun. MHOrma JIWHEHMHOW PErpPECCHM OKa3bIBAETCA HENOCTATOYHO ISl aHaIu3a
B3aHUMOCBA3€M MEXAY BXOJAHBIMH M BBIXOJHBIMM MNEPEMEHHBIMU. B 3TOM ciydae
HE0OXO0IMMO MCTIOIB30BATh MMOJIMHOMUATBLHYIO PETPECCHI0, B KOTOPOH 3aBUCUMOCTD MEKTY
BXOJHBIMH ¥ BBIXOJHBIMU [EPEMEHHBIMM HOCHUT IOJMHOMHANbHbIA Xxapakrep. C
BBIYUCIIUTEIBHON TOYKHM 3pEHMSI TaKOW MOAXOJl JOCTATOYHO CJIOKEH, HO 00ecCIeurBaeT

0oJiee BHICOKYIO TOYHOCTh. BbIOOp BHJIa perpeccuu i BBISBICHUS YKa3aHHBIX



COOTHOIIICHUM OIpCACIIACTCA KOHerTHKOﬁ 3aJdadH. PCFpCCCI/IIO qaCTO HCHOJB3YIOT IJIA

IMPOTHO3HUPOBAHUSA [ICH, DKOHOMHWYCCKHX MoKa3aTejaeH U T.1I.

3. [IpakTnyeckasi 4acTh

3.1. [IpeaBapuTenbHasi 00padOTKa JAHHBIX

UtoObl mpuBecTH AaHHbIE K (opMme, MpUEeMIIeMOW Il aJIrOpUTMOB MAaIIWHHOTO
0o0y4eHUsl, Mbl JOJDKHBI MPEABAPUTEIBLHO MOATOTOBUTh UX U MpeoOpa3oBaTh B HYKHBIN
dbopmar.

1. Co3nath HOBBIH (aiin Python u uMmoptupoBaTh HEOOXOAUMBIC MTAKETHI.

2. 3agaTh HaYaIbHBIN HAOOP JTAHHBIX.

3. lns OuHapu3aluy BXOJIHBIX JAHHBIX MCTOJIb3yeM BCTPOCHHBIM METOI, yCTAHOBUB
JUISL TOTO JKeJlaeMoe TMoporoBoe 3HadyeHue. JloOamisieM HEOOXOIUMBIA TEKCT B YKe
cymiectByromuii ¢aitn Python. Tlocse BbimosHEeHHs Mponeaypbl OMHApHU3AIMKA Ha dKpaH
OyIyT BBIBOAUTHLCS MPEOOpPa30BaHHBIN HAOOP BXOAHBIX JAHHBIX.

4. BbINOMHUTH MNPOUEAYPY HCKIIOUeHUs cpeiHero. s sroro no0aBUM HOBBIN
dparMeHT mporpaMMbl B CyliecTByOmuid ¢aiin. B pe3ynbraTe BBHITOJIHEHHS MPOLEIYpPHI
OyIyT BBIUMCIICHBI M BBIBEJIEHBI HA SKpPaH BEJIMYMHA CPEHEro 3HAYCHUS M CTaHAapTHOE
OTKJIOHEHHE JUTsl BXOAHBIX JAHHBIX 10 U TIOCIIE BBITIOTHEHUS MIPOLIETYPHI.

5. BrmonHsieM mnpouenypy MacmradbupoBanus. JloOGaBiseM HOBBIA ¢GparMeHT
mporpaMMbl B cyliecTByromuil (aiin. B pesynbraTe BBINMOJHEHHS ATOH MpOIEayphl Ha
SKpaH BBIBOAUTCS HAOOP AaHHBIX, MOCTE BBIMOIHEHUS MaciuTadupoBanus. Kaxaas crpoka
MacmTabupoBaHa TakK, YTOObI MaKCUMaJIbHBIM 3HAUY€HHEM ObUI0 1, a BCE OCTaJIbHBIE
3HAYEHUS ONPEACISUINCH OTHOCUTENIBHO HETO.

6. JIns1 BBIMTOTHEHHST HOPMAJIU3AIMHN JAHHBIX J0OABUM HOBBINA ()parMeHT MPOrpaMMbl
B cymiecTByrommii ¢aiin. byaer BbIoNHEHa HOpPManMHM3alvds JaHHBIX  JIBYMS
BBHINICYMTOMSIHYTIMHA MeToamu L1-Hopmanusanus u L2-Hopmanuzanus. B pesynbrate Ha

dKpaHe 0TOOpa3ATCS JABa MPeoOpa30BaHHBIX HAOOPA JAHHBIX.

3.2. KonupoBaHnue MeTOK
1. JInst MoAenMpoBaHusl MPOICAYpbl KOJUPOBaHUs co3/1aeM HOBBIN Qaitn Python u

UMIIOPTUPYEM HEOOXOUMBIE MAaKETHI.



2. 3aaeM METKH.

3. 3amaeM O0BEKT KOAUPOBAHUS U TPOBOJIUM €T0 00yUYEHUE.

4. Tlonyyaem 0TOOpa)K€HUE CJIOB B YUCIIOBBIC 3HAUCHUS.

5. Jlns mpoBEepKH KOPPEKTHOCTH PabOTHI MPONIEAYypPhl KOIUPOBAHHS 3aaeM
CITy4aitHBINA HA0Op YMOPSAJOUYESHHBIX METOK. 3aTE€M BBHITIOJNHSIEM MPOIIECC ICKOIUPOBAHUS

6. B pe3ynbTaTe Ha 3KpaHe MOJDKHA MOSBUTHCS MHGOPMAIIHS, TIO3BOJISIONIAs OIICHUTH

KOPPEKTHOCTH pabOThI HCHOJIB30BAHHOIO AJITOPUTMA.

3.3. MoaeJsb 10OrHCTHYECKON perpeccuu
PaboTy MoJ1enn TIOTHCTUYECKON pEerpecCHr pacCMOTPUM Ha MPUMEPE PEIICHUS 3a1a9u
kiaaccudukaruu. Jns paboTel MOHATOOMTCS MporpaMMHbIN maker TKinter. B cimydae
HE0OXO0IMMOCTH ero MOKHO HaWTH 1o CCBIIKE:

https://docs.python.ora/2/library/tkinter.html.

1. Jlns MOACIMpOBaHUs JIOTUCTHUECKON PErpeccHH co3aeM HOBbIM (aitn Python u
UMITOPTUPYEM HEOOXOIUMBIC TTAKETHI.

2. 3agaauM Ha0Op BXOAHBIX JAHHBIX C HCITOJB30BAHHUEM JIBYMEPHBIX BEKTOPOB U
COOTBETCTBYIOIIUX METOK.

3. O0y4aemM MOeNb, HCTIONB3YS TIOMEUCHHBIE JaHHEBIC.

4. Pemaem 3amauy kiaccuduKanud HaOopa JaHHBIX, 3aJlaéM IapaMeTpPbl
BU3YaJIU3allMH PE3yJbTaTOB PaOO0Thl MOJEIH I IpaUUeCKOro BBIBOJA IOJYYCHHBIX
I'PaHHUII KJIaCCOB.

5. Usmensas 3uauenue mTpada Ha HeTOUYHOCTH Kiaccudukanuu (mapamerp C)
moAOMpaeM ONTUMAJIbHOE 3HAYCHHWE IapaMeTpa, COOTBETCTBYIONICE  HAMIYYIIICH
HaCTPOMKE aJlrOpHTMa K MOJY4eHHOMY HaOopy MaHHBIX. [Ipyn ATOM BaKHO HE JIOIYCTHUTH

nepeoOyyYeHUst MOJICNIA U3-3a yepecuyp OoJblInX 3HaUeHUi napamerpa C.

3.4. HauBHblii 6aiiecoBCcKHUil KiaccupuraTop

1. JIns co3maHust MOJCIM HAMBHOTO 0alieCOBCKOro Kiaccu(ukaropa co3jgaeM HOBBIN
daitn Python n mMmoptupyeM HeoOXOIWMBbIC MakeThl. B KauecTBe MUCTOYHHMKA JaHHBIX
UCIOJb3YEM TEKCTOBBIM (pailn, Kaxkaass CTpoKa KOTOPOrO COJNEPKUT 3HAUYCHMUS,

pa3zielieHHbIe 3aMATOM. 3arpykaeM JaHHbIE U3 3TOro ¢aia.



2. 3amanuM MoOJeahr HauBHOTO OaifecoBckoro knaccudukaropa. B mannoi pabote
UCIIOJIB3YEM  2aycCO6CKUU HAaWBHBIA  OallecOBCKUU  KiaccU(PUKAaTOp, B  KOTOPOM
MPEANnoiaraeTcsa, YyTo 3HAYEHHMs, ACCOUUMUPYEMbIE C KaXKIbIM KJIACCOM, COOTBETCTBYIOT
3aKOHY pacnpeneneHus ["aycca.

3. BrimonHsem o0ydeHue MoJieIu Ha 3a/IaHHOM o0y4aroriei BHIOOpKeE.

4. Pemaem 3amauyy KiIacCU(PUKALMM 33aJaHHOTO HaOoOpa BXOAHBIX JaHHBIX. Jls
OLICHKM KadecTBa pabOThl MOJENM BBIUMCISAEM 3HAYEHUS OLEHOYHBIX MapaMeTpOB:
KayecTBO, TOUYHOCTh U MoJHOTAa. CpaBHUBAaEeM IMpEACKA3aHHbIC 3HAYEHHS C HUCTHHHBIMU
METKaMH, a 3aTeM BU3YAIU3UPYEM PE3YIbTaT.

5. Pa3zoObem oOywaroniyro BBIOOpPKY Ha OOyd4aromuidi M TpPOBEPOYHBIA HAOOPHI B
nporopuu 8 K 2 COOTBETCTBEHHO. 3aT€M BBHIMOJHUM OOy4YeHUE MOJEIU HAUBHOTO
OaitecoBckoro kiaccupukaTopa Ha 3TUX JaHHBIX.

6. BorunciuM xadecTBO KiIaccU(pUKaTopa M BU3YyAIU3UpyeM pe3yibTaThl. s aToro
BOCIIOJIB3yEeMCSI BCTPOSHHBIMH (YHKITUSIMU JIJISI BBIYHMCICHUS KAadecTBa, TOYHOCTH U
HOJTHOTHI MOJIEJIM HA OCHOBaHUM TPOMHON NMEPEKPECTHOM MPOBEPKH.

7. Tlocne BBINONHEHUS NPOrpaMMbl Ha SKpaH BBIBOASTCS YMCIOBBIE 3HAYEHUS

OILICHOYHBIX TapaMETPOB U Ipaduueckoe 0ToOpakeHHe pe3yIbTaTOB KilacCUpUKAIIIH.

3.5. MaTpuna HeTOYHOCTel

1. PaccMoTpuM mnpumep MOCTPOCHUS MaTpHUIbl HETOYHOCTEH. J[Jisi 3TOro cosmaem
HOBBIH (aitn Python u ummoptupyem He0OX0IUMBbIE MAKeThI. 3a1aeM HAOOPHI (PaKTHISCKUX
(kanmrOpPOBOYHBIX) U MIPEACKA3AHHBIX METOK KJIACCOB.

2. CTporM MaTpuIily HETOYHOCTEH, UCTIONB3YS 3aIaHHBIE METKU 1 BU3YATU3UPYEM €e€.

3. BeBogum oT4er o pesynapTaTax kinaccuukanud. OTYET COAEPKHUT OLECHKH
s hexTuBHOCTH KiIaccupuKaTopa Mo OTHOIICHHUIO K KaKIOMY U3 KIaCCOB.

benmomy 11BeTy COOTBETCTBYIOT O0Jiee BRICOKHE 3HAUCHHUS, YEPHOMY - 00JIee HU3KHE, Ha
YTO yKa3bIBa€T PACIOJOKCHHAsSI CTpaBa TpaJMCHTHAs MIKaia. B maeanbHOM cirydae Bce
IuaroHajgbHbIC KBaApaThl ObIM OBl OENBIMH, a BCE OCTajbHBICE - YEPHBIMU, YTO

cootBeTcTBOBaNIO OBI 100% KauecTBy.

3.6. KJIaCCI/I(l)I/IKaHI/IH HJAaHHBIX 0 J0X0JaX C IMIOMOIIIBI0 ME€TOAAa OIIOPHBIX



BEKTOPOB

PaccMoTpuM pemieHne 3amadd  KiIacCU(DUKAIMKA JAHHBIX C ITOMOIIBIO MAaITHHBI
OTIOPHBIX BEKTOPOB HA MpUMEpE pa3OMEHHsI ONPEACIICHHOTO Kpyra (GU3WYECKUX JIUIl Ha
JIBE KATETOPUH B COOTBETCTBHH C YPOBHEM UX JT0XOJ0B. [IporHo3 HeoOXoauMo caenath Ha
OCHOBE 3aJJaHHOrO0 Habopa BXOJHBIX JaHHBIX (aTpubyrtoB). ILlenapio sBIsieTCS
KJ1acCU(HKAIUS 110 KPUTEPHUIO COOTBETCTBHS 33JJaHHOMY YPOBHIO JJOXOJIOB (HammpuMmep, 1o
pa3Mepy MPOKUTOYHOTO MHUHMMYMa). [I0CKOIEKY B JaHHOM IMpPUMEPE MBI OyJeM HMETh
JIeJI0 C JTaHHBIMHU CMEIIIAHHOTO THUIIA, T.C. JAHHBIC MPECTaBICHBI KaK B CAMBOJIBHOM, TaK U
B YHCIIOBOM BHJIC, HCOOXOAMMO OY/IET BBITTOJIHUTH MPEABAPUTEIBHYI0 00pa0OTKY JTaHHBIX.

1. JInsg co3naHusi MOJEIM 3aJa4uu OMHApPHOW Kiaccu(UKaIMu co37aeM HOBBIN (aiin
Python u wuMmoptupyeM HeoOXOAuMbIe IMMakeTbl. B KadecTBe HCTOYHHKA JaHHBIX
UCIIOJIb3yeM TEKCTOBBIH (paiti1, coneprkanuii HauaabHbIC JaHHBIC O (PU3MUCCKUX JINIAX U UX
no0xojax. 3arpykaeM JaHHbIC U3 3TOro (haiina.

2. [TpoBoiuM MIpeABapUTEIIbEHYIO0 00pa0OTKY JaHHBIX JJIS Hadajaa paboThl alrOPUTMA.
Kaxxnas cTpoka JaHHBIX OTAENAETCS OT CJEAYIOLIEH C MOMOIIBIO 3amsaToi, 4To Tpedyer
COOTBETCTBYIOIIEr0 pazOueHus cTpok. [locnenHuM 31eMEeHTOM KaXIoi CTPOKH SIBIISIETCS
MeTKa. B 3aBHCHUMOCTH OT 3TOM METKH MbI OyZIeM OTHOCUTBH JIaHHBIE K TOMY WJIH UHOMY
KJ1accy.

3. TlpeoOpazyeM HCXOJHBIH CHHCOK B MAacCHUB array, 4toObl €ro MOXHO OBLIO
MCII0JIb30BaTh B KAY€CTBE BXOIHBIX JaHHBIX QpyHKkuui sklearn. Eciu arpubyrnpencrasiser
co00Ol CHMBOJI, TO €ro HEOOXOJMMO COOTBETCTBYIOIIUM O0pa3oM KOAHMpOBaTh. Eciu
aTpuOyT — YUCIIO — OCTABJISIEM €ro 0e3 H3MEHEHUSI.

4. Bocmnonb3yeMcs MOJIENBI0 KIacCU(UKAIIUM HAa OCHOBE MAIIWHBI OIOPHBIX
BEKTOPOB M HAUWHAEM O0y4YEHUE MOJICIIH.

5. Jlma oueHkn >((PEKTUBHOCTH W KOPPEKTHOCTH PaOOThl MOJEIH BBITIOIHIEM
MEPEKPECTHYIO MPOBEPKYy. {751 aTOr0o pazdmuBaeM oOydaronIyro BEIOOPKY Ha 00y4aromuid v
TECTOBBINM HAOOPHI B IPOIIOPIIMH 8 K 2 ¥ 3aITyCKaeM perieHue /Il TPEHUPOBOYHBIX JaHHBIX.
Brruucisiem 3nauenne mapamerpa F-mepa.

6. Tlocme mpoBepKkW HCMOIB3YyEM MOJAEIb IS CIydalHO BBIOPAHHOTO JJIEMEHTA
HaOopa maHHBIX. V3MeHseM B TPOrpaMMHOM KOJIe¢ 3HAYEHUS OCHOBHBIX ITapaMeTpPOB

anroput™a (F-Mepa, TOYHOCTB, TIOJTHOTA), TECTHPYEM €ro padoTy Ha HECKOJIBKHX Habopax



3HAYCHUU mapaMCcTpOB U CPABHUBACM I1OJIYYCHHBIC JaHHBIC.

3.7. Co3nanue MoeJId perpeccun sl OTHOM mepeMeHHoi

1. ins co3gaHust MOAENIN PErPecCUn AJisi OAHON MEPEMEHHOM 3a/1auu CO3/1aeM HOBBIN
daitn Python n mMmoptupyeM HeoOXOIMMBbIC MakeThl. B KauecTBe UCTOYHHMKA JaHHBIX
MCITI0JIb3yeM TEKCTOBBIN (hails1, coaepKaliuili HCXOIHbIE JaHHbIe. B kauecTBe paznenurens
UCIIOJIb3YEeTCs 3aIlsATasl.

2. PaznensieM uMeromyecs 1aHHble Ha 00y4arouii U TECTOBBIA HAOOPHI.

3. IIpoBoaumM oOyueHHe MOJIENU JTUHEHHOM PErPeECCUr Ha COOTBETCTBYIOLIEM Habope
JTaHHBIX.

4. Vcionb3ysi 00y4eHHYIO MOJIelb, PEIIaeM 3a7ady JJig TECTOBOTO Habopa JaHHBIX.
OmnpenensieM KauecTBO PELICHUS 3a7aud PErpeccCMd Ha OCHOBE CPABHEHHS MOJYYEHHBIX
PE3YNIbTATOB C U3BECTHBIMM.

5. Tlocnme 3aBepiieHHss MporpaMMbl Ha 5SKpaH BBIBOJSATCS YHUCIIOBBIE 3HAYCHUS

OLICHOYHBIX MTapaMeTPOB U rpaduyecKoe OTOOPAKEHUE PE3YIbTATOB PAOOTHI MPOTPAMMBI.

3.8. Co3nanue MoeJ1d MHOTOMEPHOM perpeccuu

1. Jlns co3maHus MOJAEIH MHOTOMEPHOM PErpeccHH co3gacM HOBBIN ¢aiin Python u
UMIIOPTUPYEM HEOOXOIMUMbIEe TMakeThl. B maHHOM mnpumepe OyneM pemaTth 3aaady
NOJIMHOMHAIBHOW  perpeccru. VICTOYHMKOM  JaHHBIX CIYXKHUT TEKCTOBBIM  (paii,
coJieprKallluii UICXOAHBIE TaHHbIE. B kauecTBe pa3aenuTens UCIOIb3yeTCs 3asTasl.

2. PaznenseM nMmeromuyecs TaHHbIC HA 00yJYarOIIUN U TECTOBBIN HAOOPHI.

3. [IpoBoauM oOydeHHEe MOIENH TUHEHHOUN PErPeCCun Ha COOTBETCTBYIONIEM Habope
JAHHBIX.

4. Vicionb3yst 00y4eHHYI0 MOJIEIb, PEIIaeM 3a7ady JJI TECTOBOTO Habopa JaHHBIX.
OnpenensieM KayecTBO PEIICHUS 3a/laud PErpecCHr Ha OCHOBE CPAaBHEHUS IMOJTYyYEHHBIX
pEe3yJIbTaTOB C U3BECTHBIMMU.

5. Ilocne 3aBepuieHUs MOPOrpaMMbl HA SKpPaH BBIBOASTCS YHUCIOBBIE 3HAYCHUS

OLICHOYHBIX MTapaMeTPoB U rpaduueckoe 0ToOpaxKeHrue pe3yabTaToB padOThl MPOTPAMMEI.

3.9. Ucnoab30BaHue MOI€EJIN PErpeCcCu HA OCHOBEC MAIIIMHbI OIIOPHBIX BEKTOPOB



AJIs1 pelieHus 32/1a4M OLeHKH CTOMMOCTH HeIBHKHUMOCTH

PaccMOTpyM NpHUMEHEHHE MOJIETU PETrPecCMd C MOMOUIBI0 MAaIUWMHBI OMOPHBIX
BEKTOPOB JIJIsl TIOJyYEHHUs MPOTHO3a 1IEH Ha HEABMKUMOCTh Ha OCHOBE 3aJIaHHOTrO Habopa
aTpuOyTOB.

1. JIns co3maHus MOJICNIM Perpeccuu co3maaeM HoBblid (aiin Python u ummnoptupyem
HE0OXO0IMMBbIE MAKEThI. 3arpy»aemM Ha0op JaHHBIX C LICHAMH Ha JKUJIbE.

2. Jlna 6onee 0ObEKTUBHOW OLEHKU CIy4alHBIM 00pa3oM MEepEeMEIINBAEM JAHHBIE U
pa30buBaeM MX Ha OOY4YarOIIMA U TECTOBBIM HAOOPHI B COOTHOIIEHUH 8 K 2.

3. 3agaemM MoieNb PErPECCUU Ha OCHOBE MAllIMHBI OMTOPHBIX BEKTOPOB U MPOBOJIUM €€
oOyuenue. HeoOxonumo sMnupryueckum myteM nooopate 3HaueHue napamerpa C (mrpad
3a OIIMOKM) MPU KOTOPOM MOJieNb OYJIET BbI1aBaTh HAMOO0JIee TOYHBINA MTPOTHO3.

4. Beibepem ciaydallHbIM 00pa3oM OOBEKT M3 BXOJHOTO HaOOpa JaHHBIX W TMOJYYUM
JUTSL HETO TIPOTHO3.

5. Ilyrem cpaBHEHHS TOJYYEHHBIX PE3YJbTaTOB C W3BECTHBIMU, CpPABHUM

KOPPCKTHOCTD HOCTpOGHHOﬁ MOJICIIN.

4. ITopsaa0K BHINOJHEHUS] MPAKTUYECKOT0 3aJaHU S

4.1. I3y4uTh TEOPETUUECKOE BBEJCHHUE.

4.2. TlocnenoBaTeIbHO BHITIOJIHUTH BCE 3aJaHUSI.

4.3. CoxpaHuTh cO3JaHHbIe (DAMIBI ¢ MPOrpaMMbl U MOJIYYEHHBIE B IMPOIIECCEe
BBITIOJTHEHUS MPAKTUYECKOTO 3a/IaHUsI PE3YyJIbTATHI.

4.4. ObopMHUTH OTYET.

4.5. OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.

5. CoaepxkaHue oT4yeTa

5.1. Ha3BaHue u 1iesib paboTHI.

5.2. IlonydeHHbIe (CTeHEpUPOBAHHBIE) BAPHAHTHI HCXOIHBIX TAHHBIX.
5.3. Oncanue UCIOJIb30BaHHBIX MOJIEICH 1 aJTOPUTMOB.

5.4. [Ipumepsl pelieHuil.

5.5. CKpUHIIOTHI ¢ pe3yabTaTaMU BBINIOJHEHHBIX 3aIaHUH.

5.6. BeiBo1bI TIO TIpOIETIAaHHOM padoTe.



5.7. CIIUCOK UCIOJIb30BAaHHOU JIUTEPATYPBHI.

5.6. JIucTuHT nporpamMmel.



IIpakTuyeckoe 3aganue Ne 2
«PacnozHaBanue 00pa3oB HA OCHOBE METOA0B 00yueHHs 0e3 yUuTes»

1. Iean padoThI

W3yunTh pazmuvHbIE METOJIbI, OTHOCSIIMECS K KAaTeropuu METOJ0B oOydeHue 0e3
yuutens. O3HAKOMHUTBCS C HEKOTOPHIMU HamOoliee pachpOCTpAaHEHHBIMH METOJAMU H
MOJICTISIMU PEIIECHUS 3a/lauu KiacTepusanuu. HaydnThest IpakTHUECKOMY HCTIOh30BAHHIIO
M3YYCHHBIX METOJOB [UIsI PEHICHHs MPOCTHIX 3a7a4 OLEHKH COCTOSHUS PBHIHKOB,
(MHAHCOBOTO MPOTHO3UPOBAHUS U T.II.

B mporuiecce BBIIOTHEHUS MTPAKTUYECKOTO 3a/IaHUS CTYACHTHI JOJDKHBI 03HAKOMHTHCS
CTCOPETHUYECKUMH TIOJIOKEHUSIMU U M3YyUUTh HA MPAKTUKE METOJBI PEIICHUS CICTYIOIINX
3ajau:

® MOHATH, YTO COOOM MpecTaBisieT 00ydeHue 6e3 yunuTens;

® y3HATh, YTO TAKOE 3aJla4a KJIacTepU3alny;

® U3YUYUTh OCHOBHBIE METObI PELLICHUS 3a7auu KilacTepU3aluy;

® U3yYUTh METOJI KIIAaCTePH3alNH JAaHHBIX C TOMOIIBIO MeTona K-cpenHux;

® HAy4YUTHCS MPOBOJIUTH OLIEHKY KOJMYECTBA KJIACTEPOB C MOMOLIBIO aJITOpUTMA
C/IBUT'a CPEHETO;

® U3YYUTh METO/I OLICHKM Ka4eCTBa KJIACTEPU3AlMU C TOMOIIbIO CHITY3THBIX MED;

® [IOHSATh, YTO COOOM MPENCTABISIOT CMEIIaHHbIE FayCCOBCKUE MOJIEIH;

® MOJIeJIb KJIacCU(PUKAIIMN Ha OCHOBE CMEIIAHHBIX T'aYCCOBCKUX MOJEIEH;

¢ HAYUYUTLHCA ITPUMCHATHh NU3YUCHHBIC MCTOJAbI AJIs1 PCIICHUSA IIPAKTHYCCKUX 3aaa4.

2. TeopeTuueckoe BBeJIeHUE

2.1. Ob0y4eHue 0e3 yunreJis

B mpenpinymieit paboTe MBI paccMaTpuBalid Cioydaid, KOT/Ia B IpoIecce OOydeHUs
aJITOPUTM HCIOJb3yeT HAO0Opbl MOMEUEHHBIX JaHHbIX. Ha MmpakTuke 4acto mpUXOAUTCS
ONEepUpPOBATH JAHHBIMU, HE UMEIOIIMMU METOK. B 3TOM ciydae NMpUMEHSIOTCS METOJbI
00yuenusa 0e3 yuumens, KOTOPbIE UCIOJNB3YIOT JUIsl PEIICHUS 3aJayd  pa3IuvyHbIC

KpPUTEPUU CXOACTBA.



2.2. 3anaua KiacTepu3alii U MeTO/Ibl €€ pellleHUus

3amayda Kracmepuzayuu OTHOCUTCS K YUCTY HauOoJiee MOMyIspHBIX 3a/1ad 00paboTKU
JTAHHBIX, pellIaeMbIX C MOMOIIBI0 METOJIOB OOyueHus 0e3 yuutens. B 3Tom cimydae Mbl
MMEEM BXOJHOE MHOXXECTBO JIaHHBIX, KOTOpbIE HEOOXOJUMO KaKUM-TO OOpazom
pacnpeeIuTh M0 HECKOJIbKUM I'pyInaM (Kiacmepam), IpUIeM YUCIIO STHX TPYII 3apaHee
HEU3BECTHO. J[Jis olleHKH «OJIM30CTHY JaHHBIX U UX OTHECEHUS K TOMY WIIMUHOMY KJIacTepy
MOT'YT HCIOJb30BaThCS Pa3IUUHbIE KPUTEPUHU, HANIPUMEP, EBKIMIOBO WM XEMMHUHTOBO
paccTosiHuE.

3ajaya B JaHHOM CJIy4yae COCTOMT B TOM, YTOOBI BbIOpATh ONTHUMAJIbHBIN KpUTEPHl
(mapameTp) HaUIydIIUM 00pa30M OTPaKAIOIIUNA TPUHAIJIC)KHOCTh WU HEPUHAIIIC)KHOCTD
aHaJTU3MPYEeMOro OOBEKTa K TOW WM WHOW Tpynme. M3-3a 0oTCyTCTBUS YHUBEPCATBHBIX
KPUTEPUEB U METOJIMK 3Ty 3a71a4y HEOOXOUMO PEeIlaTh B KXKJBIH pa3 3aHOBO, UCXOJIS U3
YCJIOBUM KOHKPETHOM 3a]1a4H.

Pa3paborano noctatouHo O0OJIBIIOE YHUCIO METOIOB PEIICHHS 3a/a4M KJIaCTepU3aIUU.
OnauM u3 HUX sBisercs mMeton K-cpeonux. TlpenrmonaraeM, 4TOKOJIMYECTBO KIIACTEPOB
M3BECTHO W paBHO K, pazmensem mmeromiuecs AanHbie Ha K rpynn. Ha kaxkmgod urepanuu
aITOpUTMa TMPOUCXOJUT OOHOBJICHHWE TOJOXKCHUN UeHmpouooe (ICHTPOB TIKECTU
kiactepoB). Ilpomecc mpomoikaercss 10 TeX IMOp, MOKa BCE LEHTPOUIbl HE 3alMyT
OINTHUMAJILHBIC TTOJIOKEHUS.

BaxxHpIM MOMEHTOM B pa0oTe ajlropuTMa, OKA3bIBAIOIIMM CYIIECTBEHHOE BIIMSHUC
Ha KauyeCTBO PEIICHUSI, SBJISIETCS 3a/laHUE HAYaJIbHOTO PACTIOIOAKEHUS LIEHTPOB. {7151 3TOT0
MOTYT HCIIOJIb30BaThCS Ppa3IWYHbIC CTpaTeruud. B cTaHIapTHOM BapuaHTE alropuTMa
HayaJIbHOE€ PACIOJIO0XKEHHWE IIEHTPOB 3aJaeTcsi ciy4daldHbIM o00pa3zoM. CyIIecTBYIOT
MOIU(MHUIIMPOBAHHBIC BapUaHTHI, KOTJA JUIS 3aJaHUS HA4YaJIbHOTO PACIOJIONKEHUS
HCTONIB3YIOTCS  pa3lIMuyHbIe ABPUCTUKU. Hampumep, 3amaHue Takoro BapHaHTa
PAaCIOJIOKEHHUS IIEHTPOB KJIACTEPOB, YTOOBI OHM HAXOAMJIMCh HA MaKCUMAJIbHO BO3MOKHOM
yAaJeHUM JIPYT OT JpyTra. 3aTeM B Ipolecce paboThl aJropuTMa MPOUCXOAUT IMOIIArOBOE
yIy4dllIeHue TEKYIIEro BapHaHTa PACIHOJIOKEHHS 3a CYET OTHECEHHUS KaXJIOW TOYKH K
OmmKaiieMy KJIacTepHOMY IIEHTDY.

ITocne Toro, kak BCe€ TOYKHM BXOJHOTO HaOOpa OTHECEHBI K KaKOMY-IHOO KiacTepy

nepBas utepauus 3asepiaercs. [locne yero, ucxoas U3 MOJIYYEHHOW KOHPUTYpauuu



KJIACTEPOB, CHOBA OINPEEIISICTCS MOJIOKEHUE IICHTPOB KIACTEPOB U MPOIECC MTOBTOPSIETCS.
[Tocne Toro, kak MEHTPHI KJIACTEPOB MPUMYT YCTOWYMBOE TOJOKCHHE MOXKHO CUHUTATh
paboTy anropuTMa 3aBEPUICHHOW, a TEKyIee MOJOXKEHHE IIEHTPOB KIIACTEPOB OyIeT

NpCACTaBIATh PCIICHUC 3a/la4U KJIIaCTCPpU3alIUU.

2.3. MeTon caBura cpeaHero

Memoo coeuza cpedOnezo - aNTOPUTM, WCIOJB3YEMBIM Ui PpELICHUS 3a1a4
kinactepuzaiuu. OH  Ha3bIBA€TCS Henapamempuueckum, TOCKOJIbKY B HEM He
UCIOJIb3YIOTCS KaKMe-IM0O0 TONMYIIEHUs OTHOCUTENbHO 0a30BOr0 pacipeeiaeH s JaHHbIX.

B nanHOM MeToJie MBI IPEINoIaraeM, YTo MoJokKeHue 0ObEKTOB JaHHBIX BHYTPHU
oOy4aroliei BHIOOPKH JAHHBIX COOTBETCTBYET 3aKOHY pPACIPEICICHUS] BEPOSTHOCTH.

Otcrona creayer, 4To KiacTepbl OyAyT 0Opa30oBBIBATHCS BOKPYI TOYEK MaKCUMyMa
6a30Boro pacmnpezenenus. To ecTh UUCIIO0 KJIACTEPOB B JAaHHOM ciiydae OyJIeT paBHO YUCITY
MaKCUMYMOB (MMKOB) (yHKIMU pacnpezeneHus. Llenpio aBisercs onpeneneHue eHTPOB
ATUX KJIaCTEPOB.

JUis Kaxaoro oObEeKTa JAHHBIX OIpPENEesseTcsl HeKas OKPECTHOCTh ISl KOTOpOil
omnpenensercs ueHTp. [1o Mepe nosBIeHUS HOBBIX TOUEK LIEHTPHI KJIIACTEPOB U3MEHSIOT CBOE
HOJIOKEHUE, MPUOIIKAsACh K LEHTPY KJacTepa, K KOTOPOMY OHa OTHOCHUTCS. JIBM)KEeHUE
IPOUCXOAUT OT 00JIacTell C MEHBIIMMHU 3HAYEHUSIMHU BEPOSTHOCTU K 00JIaCTAMC BBICOKUMHU
3HayeHUsIMU. M3-32 TaKOro ABM)KEHUS LEHTPOB KJIACTEPOB OT CPEAHMX K MaKCHMalbHbIM
3HAYEHMSIM BEPOSITHOCTU METO/I MOJIYYMJI CBOE Ha3BaHME — METOJ1 ciBUra cpeaHero. Kak u
B IIPEABIAYIIEM ClIydae, alTOPUTM MPOJIOJIKAET paboTy 710 TeX MOp, MOKALIEHTPHI KIaCTEPOB

HC IICPCCTAaHYyT CMCIIATBCA.

2.4. Ucniosib30BaHUE CHITYITHBIX OI[€HOK

B peanpHBIX 3amayax MBI  MMEEM JIEJI0 C  OTPOMHBIM  KOJIMYECTBOM
HECTPYKTYPUPOBAHHBIX JAHHBIX, MOTOMY HYXHBI JOMOJHHUTENIbHbIE CIOCOOBI KayecTBa
KJIACTEPU3ALMH.

Cunyamnaa mepa - 3TO VHTETPAIbHASA XapPaKTEPUCTHKA CBSI3HOCTU M PA3IACICHHS
KJIacTepoB JaHHbIX. OHA JJaeT OLIEHKY COOTBETCTBUSI HCCIIENYEMOr0 OOBEKTa JAHHBIX TOMY

HWJIM HHOMY KJIaCTCpy. CI/IJ'IYBTHEUI OLICHKA BBIYHCIIACTCA OJIA KEI)KI[OIZ TOYKH JaHHBIX



o cieayroiieu popmyre:

S =(p-q) / max(p, q)
IJI€ p - CpEAHEE PACCTOSHUE JI0 TOYEK OJIMKAMIIero COCeIHEro Kiactepa, a ( - cpeaHee
paccTosiHME 10 TOYEK B TEKYILEM KilacTepe.

JlanHblld MapamMeTp MOXET NMPUHUMATh 3HaueHus B uHTepBasie oT -1 no 1. Ecmm
napameTp IPUHUMAET MOJIOKUTENbHbIE 3HaUeHUs, OJIU3KUE K +1, 3TO 03HAYAET, YTO JaHHAs
TOYKA MMEET CXOJACTBO C JIPYrUMHU OOBEKTaMHU JaHHOTO KjacTepa. Ecimu ke mapamerp
OTpULATEIbHbIE 3HAUYCHUS, TO HA000pOT. Takum oOpa3om, eciiu B pe3yibTaTe CHUIYITHOM
OLICHKH IMOJIYYEHO CJIIMILIKOM MHOTO TOYEK C OTPUIATEIbHBIMUA 3HAYEHUSMHU, TOHEOOXOJUMO

IMOMBITATHCA MMOJIYYUTDb HOBBIM BAapHUAHT p8.36I/I€HI/I$I I APYTOro 4Yuciia KJIaCcTepoB.

2.5. CMelIaHHbIE TAYCCOBCKUE MO

B cMmemranHbIX MOAENSIX MPEAINoiaraeTcs, YTO JaHHBIC YMPABISIIOTCS HECKOIBKUMU
3aKoHaMHU pactpeaeneHus. KomOuHanus Takiux KOMIIOHEHTOB CO3/Ial0T MHOTOMOAJIbHYO
(GyHKIMIO pacnpeeneHus, KOTopas U CTAaHOBUTCS CMEIIaHHONW Monenblo. Hampumep, eciu
pacripefeneHus MOAYMHSIOTCS 3aKoHY ['aycca, TO MOJENnb Ha3bIBAETCS TI'ayCCOBCKOMU
MOJIEJBIO.

Ecay MBI XOTUM MOJTYYHUTh KQUECTBEHHYIO PEIPE3CHTATUBHYIO MOJENb, TO JOJIKHBI
y4ecTh BCE BO3MOKHBIC BapHAIlMU B MpeEJIeIax UCcCleyeMoil BEIOOpKU. B Takom cirydae Mbl
MO>KEM HCIIOIb30BaTh OTIEIbHBIE MOJEIN JJISI MOJAEIMPOBAHUSA OTAEIbHBIX BapHaluid,a
3aTeM OOBEAMHUTh UX B CMEHIAaHHYI0 Mojenb. CMellaHHbIE MOJENU O00ECIeurnBaIOT
MoJIydeHre OoJiee BBICOKOW TOYHOCTM UM THOKOCTH MOJACIHUPOBaHUS 0a30BBIX
pacnpeneneHuil naHHbIX. OHM Tak)Ke CTIAXUBAIOT BO3MOXHBIC TPOMYCKA B HaboOpax
JAHHBIX.

CwmenianHas rayccoBCKass MOJENb - 3TO IMapaMeTpuyecKasi MoJielb, MPe/ICTaBICHHAs
B BUJIE B3BEIICHHOW CyMMBbI KOMIOHEHTHBIX rayccoBckux (Qynkimi. [lapamerpsr GMM
OIICHUBAIOTCS HA OCHOBE OOYYAOIINX JAHHBIX C UCTIOJI30BAHUEM TaKUX aJITOPUTMOB, KaK
EM-anzopumm (npuHIMI MakcuMyMa mnpasaononoous) win MAP-anzopumm (IpyUHIUIT

MaKCUMyMa aroCcTepUuOPHON BEPOSITHOCTH ).



2.6. MoneJsib pacipocTpaHeHHsl CXOACTBA

Mogens KiacTepu3allMd Ha OCHOBE PACHPOCHIPAHEHUA C€X00cmeéa He Tpedyer
MpeIBAPUTEIBLHOrO 3aJaHus YHciia KiIacTepoB. Mbl 3a1aeM KpUTEPUHU CXOACTBA, KOTOPBIE
JOJDKEH MCHOJIb30BaTh AITOPUTM. OJEMEHTHl KJIACTEPOB IONMApHO OOMEHUBAIOTCS
COOOLIEHUSIMU JBYX KaTErOpHi, COAEpKAIMMU HHPOPMALUIO O HPUZOOHOCHMU U
docmynHocmu 3THX JIEMEHTOB K HCIOJB30BaHUIO B KauecTBe 00pa3unoB. CooOuieHus
MEepPBOM KaTeropuM OTCHUIAIOTCS 3JIEMEHTaMU KilacTepa MNOTEHUUAJbHBIM o0pa3luaM u
yKa3bIBalOT Ha TO, HACKOJIBKO XOPOILIO TOYKA JIaHHBIX MOJIX0/IKIa ObI JJIsl TOTO, YTOObI OBITh
9JIEMEHTOM KJjacTepa JaHHoro oopasma. CooOuieHust BTOpoil KaTeropuu OTCHUIAIOTCS B
0o0OpaTHOM HANpaBJIEHUU U YKA3bIBAIOT HA TO, HACKOJBKO XOPOIIO OHHM MOAOLLIN Obl JJIs
TOT'0, YTOOBI CITYKHUTh 00pa3LOM. DTOT IPOLECC MPOIOJIKAETCA A0 TEX MOP, OKA aIrOPUTM
HE COWJETCS K ONTHMMaJbHOMY Habopy oOpa3uoB. B cuny cBoell 0OLIHOCTH M MPOCTOTHI

peajim3alu 3TOT METOA HIUPOKO IMMPUMCHACTCS B paBJ’II/I‘IHBIXO6HaCTSIX.

3. [IpakTHyeckasi 4acTh

3.1. Pemmenue 3a7a4m KJIacTepu3aluu MeTOIOM K-cpeHUX

1. JIst co3maHus MOJICTH KJIaCTepHU3allii MeTOIoM K-cpeHux, co3aeM HOBBIHN (aiin
Python u wMmoptupyeM HeoOXoauMble MakeThl. PaccMOTpUM mpuMep 3aaadu
KJIacTepU3alluu [Jis JABYMEPHBIX JTaHHBIX. B KauecTBE MCTOYHMKA JAHHBIX HCIIOJIb3yEM
TEKCTOBBIM (paiiy, Kaxaas CTpoKa KOTOPOTO COACPXKHUT JIBa YMCIIa, pa3JeieHHbIC 3aISITOM.
3arpy»kaeM JaHHbIEC U3 3TOTO (haiina.

2. 3amaeM HEOOXOIMMBbIE 3HAYEHUS MTapaMEeTPOB aJTOPUTMA: YUCIIO KJIACTEPOB, YHCIIO
WTEpali, METOJ 3aJaHUsI HAYAJIbHOTO PACIOJIOKEHUSI LIEHTPOB KJIACTEPOB U MapaMeTphl
BU3Yyalu3alllK JUIsl OTOOPaKeHHsI TMOJIydaeMoro pacmpeaenenus. Jlns Oorxee TodHOM
MPUBSI3KM TOYEK HAOOpa JaHHBIX, WX MECTOMOJOXKEHUS B TMPOCTPAHCTBE YIA00HO
WCIMOJIB30BATh KOOPANHATHYIO CETKY.

3. BeimonHsieM o0ydeHue MOJIeH KJIacTepHU3allii METOJI0M K-CpeaHMX Ha BXOJHOM
Ha0ope MaHHBIX. 3aTEM, UCIOIb3Ysl 00YYEHHYIO MOJENb, PEIllaeM 3a/lauy KiacTepu3aluu

TS 3aJaHHOTO Habopa JaHHBIX.



3.2. OneHka KOJH4YeCTBA KJIACTEPOB C HCHOJb30BAaHHMEM MeTOJa CIABHUra
cpeaHero

1. /st olieHKH 9Kciia KJIacTepoB B 33JaHHOM HabOpe JaHHBIX C TOMOIIBIO AITOPUTMA
CIIBUTA CPEIHEr0 CO3/1aeM HOBBIH (aitn Python u ummoptupyem HeoOXoauMbIe MakeThl. B
KayecTBEe MCTOYHHMKA JaHHBIX MCIIOJIb3yeM TEKCTOBBIN (aiin. 3arpyxaem JaHHBIE U3 3TOTO
daiina.

2. Jlnga nHavana paOoOThl 3aJaeM 3HAYEHUE MapaMeTpa «IIUPHUHA OKHA BXOJHBIX
naHHbIX». [llupuHa OKHA - 3TO MapamMeTp OIEHKU INIOTHOCTH PAacTIpeieTICHUs SApa TaHHbBIX,
KOTOPBIN BAHSIET HA CKOPOCTh CXOJIMMOCTHU aJTOPUTMa M YUCIIO KIaCTEPOB.

3. O6yuaem MoJieb KIIACTEpU3allui HA OCHOBE MOJENIN CABUTA CPEAHETO, UCTIONb3Ys
3aJJaHHYIO OIEHKY ITUPHUHBI OKHA.

4. HaxoauMm LEHTpHI Beex KiacTepoB. OnpenensieM Yuciio KJIacTepoB.

5. Tlocne 3aBeplieHHs] MPOTPaMMbl Ha OSKpaH BBIBOJSTCS YHCIOBBIC 3HAYCHUS

OLOCHOYHBLIX IMApaMETPOB U I“pa(i)I/IIIGCKOG OTO6pa}K€HI/I€ PE3YyJIbTAaTOB pa6OTBI IMporpaMMmal.

3.3. OneHka KayecTBa KJIACTEPU3ALMHU € IOMOIIbI0 CHJIYITHBIX OLEHOK

1. JIna oueHKM KayecTBa KIIACTEPU3ALUH C MOMOIIBIO CHUIYITHBIX OLIEHOK CO3JaeM
HOBBIN (aitnm Python m ummmoprupyeM HeoOXOoAuMbIe MakeThl. B KadecTBe HCTOYHHUKA
JAHHBIX MCTOJb3yeM TEKCTOBBIN (haili, Kakaas CTpoKa KOTOPOTO COACPKUT JiBa 4HMCIA,
pa3aereHHBIX 3aMATON. 3arpy»aem JaHHbIe U3 3TOro (aiina.

2. BeinonHsieM WHUIMATH3AINI0 IepeMEHHbBIX. 3aaeM MaccuB ValUes, copepikariuii
CIHCOK 3HaYCHUH. BBIMOIHSIEM IUKIT IT0 BCEM 3HAYCHHSM, CO37aBas MOJIENb K-CpeTHuX Ha
KOKI0M utTepamuu. JIJis OIEHKM CTENeHH OJM30CTH OOBEKTOB JAHHBIX HCIOIb3YEM
€BKJIMJ0BO PACCTOSIHUE.

3. B pesynbprate paboThl anropuTMa MOJIy4aeM CHUIYITHYIO OIEHKY IJis TEeKyIIen
3a/laud  KJacTepu3aluu. BeIMonHseM KiIacTepu3aldio Ha Jpyrux HaOOpax JaHHBIX.
OnpenensieM C MOMONIBIO CHUJIYITHBIX OLIEHOK JYUYIIWA BapUaHT PEIICHUS U YHUCIO

KJIaCTCPOB. PeBYJIBTaTBI BBIBOJATCA HA DKPaH.

3.4. Knaccudukanusi JAHHBIX HA 0CHOBE I'ayCCOBCKOW CMeIIaHHOH Mo/1eH

1. [Ins mocTpoeHus: MOJENU KiacCU(pUKAMM HAa OCHOBE CMEIIAHHOW TayCCOBCKOMU



MoOJIeNU co3aaeM HOBBIN (haiin Python u umnoptupyem HeoOXxoauMbie makeThl. J{ist anamm3a
MbI OyZIeM UCIOJIb30BaTh HAOOP NaHHBIX U3 MpeaaraeMoi B 3aJJaHUU OMOJINOTEKH.

2. Pa30uBaeM BXOAHON HAa0Op JAaHHBIX HA OOY4aIOUIMIl M TECTOBBIM HaOOpPHI JaHHBIX
B IpONOpIMH 8 K 2. 3a/1aeM YUCIIO MOJMHOXKECTB (KJIACcCOB).

3. CozgaauM Mozenb Kilaccu(UKAMM HAa OCHOBE CMEUIAaHHOM I'ayCCOBCKOM MOJEINH.
JUis Hauyana paboThl MOJENM 3aJAlOTCS 3HAUYEHUS HEOOXOAMMBIX IapaMEeTpOB: YHCIIO
KJIACCOB pa30MEHUs, YMCIO UTEpALUid aJrOpUT™Ma, TUIl UCTIONb3YEMbIX KOMOMHAIIUH.

3. IlpoBoaum oOydeHHe anropuTMa KiacCU(UKAIMM HAa OCHOBE CMEIIAaHHOM
rayCCOBCKOW MOJIEIH /JIsl TPEHUPOBOYHOT0 Habopa.

4. BplnosnHsieM HOpPMalIM3alUI0 COOCTBEHHBIX BEKTOPOB MOJIETM M HACTPAUBAEM
napaMeTpbl BU3YaJIW3allMM PE3yJIbTaTOB KIACCU(DHUKAIMK TPAHUIBI ISl TOJYYECHHS
HEOOXOIMMOM TOYHOCTH U300paxeHUs

5. BeruncisieM pesynbraT Kiaccu(UKauy s 00yJaromero 1 TeCTOBOro HabopoB U

BBIBOAUM Ha 9KPAaH IMOJYYCHHBIC I‘pa(bI/IKI/I N YHMCJIOBBIC 3HAUYCHUA.

3.5. Haxoxkaenue moarpynn Ha (GoHJA0OBOM PbIHKE € HCHOJb30BAHHEM MO/eJIN
PacpoOCTPAHEHHSA CXOACTBA

1. Paccmorpum paboTy MoOAeNHd pacIpOCTpPaHEHUS CXOJCTBA Ha MpHUMEpE
OTIpEeJICIICHHS TTIOXOKUX MOJIENIeH MOBEICHUS TPYIIT CPEIN YIACTHHUKOB (DOHIOBOTO PHIHKA.
B kauectBe kputepusi OyaeM UCIOJIb30BaTh H3MEHEHHE KOTUPOBOK HA MOMEHT OTKPBITHS
Y 3aKpBITUS OMpKU. [[71s1 OIleHKM KauecTBa KIacTepu3ali ¢ TOMOIIBI0 CUITYITHBIX OIIEHOK
co3maeM HOBBIM Qaitn Python m ummoptupyem HeoOXoawMble MakeThl. B KkadecTBe
MCTOYHUKA JAHHBIX OyJE€M HCIIOJIb30BaTh HAOOp JMAaHHBIX M3 TpejjiaraeMod B 3aJlaHuU
OMOINOTEKH.

2. BpamcnsgeM pa3HUIY MEXIYy KOTHPOBKAMU HA MOMEHT OTKPBITHS W 3aKPBITHS
Oupyxu. BeIMOTHSIEM HOpMAITA3AINIO JAHHBIX.

3. Co3maem u oOydaeM MOJenb KIacTepHU3alldd Ha OCHOBE PaCIpPOCTPAHCHUS
CXO/JICTBA.

4. BeruucnsieM pe3ylbTaT padOThl MOJIEM M BBIBOJUM Ha SKpaH MOJIYYEHHbIE

rpauKu U YUCIOBbIC 3HAUECHUSI.



[lonydeHHBIE pe3yNbTaThl MO3BOJIAIOT ONPENEINUTh PA3JIUYHbIE TPYIIbI YYaCTHUKOB

(POHIOBOTO PBIHKA 3a UCCIIENOBAHHBIN IEPHUO.

3.6. CerMmeHTHpPOBaHHe PHIHKA HA OCHOBE Mo/ieJiell coBepIIeHHs MOKYMOK

1. Paccmotpum paboTy MOJAENH COBEPIICHUS IMOKYNMOK Ha MPUMEpPE OLEHKH
CETMEHTUPOBAHUS MOTPEOUTENHCKOTO phIHKA. B kadecTBe kpuTepus OyneM HCIOIb30BaTh
M3MEHEHHE KOTHPOBOK HAa MOMEHT OTKPBITHS M 3aKpBITUSI OMpkH. J[aHHBIE O TIOBEIEHUHU
notpedureneld coaepxkarcs B ¢ailie gopMara cSV, MOITOMY €ro MOXXHO HAIpPsIMYIO
UMIIOPTHPOBATh B MPOTpaMMy H TpeoOpa3oBaTh 3aTeM B COOTBETCTBYIOIIWN MAaCCHUB.
[lenpro sBASETCS OMpEACNICHUE WMEIONINXCS CTEPEOTUIIOB TMOBEACHUS TMOKyNaTeled u
MOCTPOEHUE TMPOTHO3a pPAa3BUTHUS TPOJAX B ITOM CEKTOpa TOProBiw. [l OIeHKH
CEeTMEHTUPOBAHUS MOTPEOUTENHCKOTO PHIHKA Ha OCHOBE MOJICIH COBEPIIEHHUS MOKYIOK
co3maeM HOBBIH (aitn Python u ummnoptupyem HEOOXOMMBIC MTAKETHI.

2. BeINoTHSIEM OIEHKY MapamMeTpa «IIHPUHA OKHA BXOJIHBIX JaHHBIX).

3. [IpoBouM 00ydeHNE JaHHBIX HA OCHOBE MOJIETH CABUTA CPEAHETO.

4. OnpenensieM HEHTPbl KaXKJIOro KilacTepa, YUCIIO KJIAaCTEpOB U BBHIBOAUM Ha IKpaH
NOJTyYEHHBIE TaHHbIE.

5. BrIBoIMM Ha 3KpaH KOJIMYECTBO U LIEHTPHI KJIaCTEPOB.

4. IlopsinoK BHINOJHEHUSA PA0OTHI

4.1. I3yuuTh TEOPETUUECKOE BBEJCHHUE.

4.2. TlocnenoBaTeIbHO BHITIOJIHUTH BCE 3aJaHUSI.

4.3. CoxpaHuTh CO3JaHHBIC (DAIIBI ¢ MPOTPaMMBI M TOJIYYCHHBIE B MPOIIECCE
BBITIOJTHEHUS PA0OTHI pe3yIbTaTHI.

4.4. ObopMHTH OTYET.

4.5. OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI.

5. ConeprxkaHnue oT4yeTa
5.1. Ha3zBanue u 1116 pabOTHI.
5.2. IlonydeHHbIe (CTeHEPUPOBAHHBIC) BAPHUAHTHI HCXOTHBIX TAHHBIX.

5.3. Oncanmne UCTIOIB30BAHHBIX MOJIETICH 1 aJlTOPUTMOB.



5.4. Ilpumepsl penieHui.

5.5. CKpUHLIOTHI € pe3yJbTaTaMU BbINIOJHEHHBIX 3aaHHM.
5.6. BeiBo1bI IO MpoOIETIaHHOM padoTe.

5.7. CnucoK UCIOJIb30BaHHOU JTUTEPATYPHI.

5.6. JIucTuHT nporpamMmel.



IIpakTnuyeckoe 3aganue Ne 3 «O0yueHue ¢ MOAKPeENICHUEM»

1. Iean padoThI

N3yunth Meton o0yueHus ¢ nmoakpemieHuemM. [IoHsITh pa3Huily Mexy 0OyYeHUEM C
MOJKpPEIUIEHHEM U o0ydeHueM ¢ yuuteseM. HayuyuThcsi mpakTHUECKOMY HCIIOIb30BAHUIO
M3YYEHHBIX METOJIOB /ISl PELLICHUS TPAKTUYECKUX 3a]1aY.

B nmpomecce BbIMOAHEHUsT pabOThl  CTYIEHTHl JOJKHBI  O3HAKOMHTBCS  C
TEOPETUYECKUMHU TOJIOKEHUSIMU M U3YYUTh Ha MPAKTUKE METOJbI PEHICHUS CIEAYIOIINX
3aj1ay:

® MOHATb, YTO COOOM MpeICTaBIsIeT 00yUeHUE C MOAKPETIIEHUEM;

® y3HATh, B UEM COCTOUT OTJIMYME OOYUECHHS C MOJKPEIUIEHUEM U O0YUYEHUS C
yUUTEJIEM;

® U3YYUTh NMPUMEPHI UCIIOIH30BAHUS METOJIOB OOYUEHHUSI C MOJKPEIIICHUEM ISt
pElIeHHs MPAaKTHYECKUX 3a/1a4;

® U3YUYUTh CTPYKTYPY Ipolecca 00y4eHUs C MOJAKPEIICHUEM;

® HAYYUTKCS CO3/]aBaTh MPOTrPAMMHYIO CpPely U areHTa oOy4eHHs.

2. TeopeTnueckoe BBeJIeHHE

2.1. IlonsiTue 00y4eHMsI C MOJAKPeENJIeHHueM

Konnenmusa oOyudenuss uMeer (QyHIaMEHTaIbHOE 3HAYEHHUE JUISI HCKYCCTBEHHOTO
UHTEIJIEKTa. MBI XOTHM JOOUTBCS TOrO, YTOOBI MAIIMHBI MOTJIM 00y4aTbcsl U
CaMOCTOSTETILHO JICHCTBOBATH Mocie o0ydeHus. J[ns yenoBeka oOydeHHE MPOUCXOAUT B
npoiiecce HaOMIOAEHUS U B3aUMOJICHCTBUSA C OKpYKarolen cpenoi. BzaumoneiicTBys co
CBOMM OKpPYXXEHHEM, MBI CTapaemcsi coOpaTh Kak MOXHO Oojbine HHPOpMAUH O
MPOUCXOJAIINX BOKPYT HAC COOBITHSIX, U3y4aeM MPUUYUHHO-CIIECTBEHHBIE CBSI3U MEXKIY
HACTYTUIEHUEM OTIPEICTICHHOTO COOBITHS M €T0 BOBMOYKHBIX TIOCTEACTBUAX, U3ydaeM KaKue
JEUCTBUS HEOOXOAMMO MPEANPUHITH HEOOXOIUMOTO Pe3yIbTaTa, HAKATUTMBAEM 3HAHUS 00
OKPYKEHHU U YUHUMCS pearupoBaTh Ha pa3auyHble COOBITHSI.

Takum 00pa3om, MOXHO CKa3zaTh, YTO YEJIOBEK OOydYaeTCsi B IMPOIECCE CBOETO
B3aUMOJICUCTBUSL C OKpYXKaroleh cpenor sl TOro, 4to0bl MpEeANpUHUMATH JEHUCTBUS,

CITOCOOHBIE 00ECIEYUTh JOCTHKEHUE 3aJaHHON LIEIH.



OOydeHHe ¢ MOAKPEIIIEHUEM - 3TO MPOLECC, B XOJ€ KOTOPOT0 MPOrpaMMHBIN areHT,
N0JTOOHO YeI0BEKY 00y4aeTcsl, UCCIENYET, YTO HYXKHO CAENIATh s JOCTHKEHUsI3aJaHHOU
LeJId, M Kakas II0CJIeNOBAaTEIbHOCTh JEUCTBUU IO3BOJIIET IOJYYHUTh HAWIYYIIAN
pe3ynbTar B JaHHOM cutTyauuu. llpw 3ToM, B OTIMYME OT JPYrUX BUIOBOOYUYEHUS
areHT He IMOJIy4aeT HUKaKoW HHPOpPMALMK O TOM, KakKue JCHCTBUS JIOJDKHBI OBITh
MPEANPUHATHI 1Sl TOCTUKEHUS ONIPEAEIICHHBIX pe3yIbTaTOB. OH JOJIKEH CAMOCTOSITENBHO,
METOJIOM «Ipo0 M OMIMOOK» OMPENETUTh Ty IOCIEI0BATEIbHOCTh JEUCTBHUI, KOTOpas

MO3BOJISIET TOOUTHCS HAWITYUIIEro (ONTUMAJILHOTO0) pe3yJibTara.

2.2. O0y4eHue ¢ NOAKpeNJieHHeM U 00y4eHHe C yYuTeeM

HecmoTps Ha HEKOTOpOE BHEIIHEE CXOJCTBO ATH JIBa MOAXO0Ja K O0y4EHUIO UMEIOT
NPUHIMITHAIBHOE OTIMYue. Tak, B mpormecce OOydeHUS C YYUTENeM areHT MOXKET
UCIIOJIb30BaTh IIOMCUEHHBIC JIaHHBIC, IIOJyYeHHbIC W3BHE. A Tpu OOYYCHHUH C
MOJKPETUIEHUEM areHT JOJDKEH caM J00BIBaThb HEOOXOIMMYI0 WH(OPMAIMI0O O CBOEM
OKPYXEHUH, YIUTHCS HA CBOEM OIBITE B3aUMOJICHCTBHS € OKpYy-kKarorieit cpenoit. OueBuIHO,
YTO pa3HUIla MEXJY dTUMH YCTAaHOBKAMH BeChbMa CylllecTBeHHas. MeTonbl 00y4yeHus ¢
NOJIKperieHueM MOTYT 3¢ ()EKTUBHO UCIIOJIB30BATHCS JJI PEUICHUST TeX 3a/1ay, B KOTOPBIX
HEJO0CTATOYHO BXOJIHBIX JAHHBIX U UX HY>KHO HAXOJUTh YK€ B IMpollecce padoThl.

[Ipu »TOM B OpraHu3zanuu mpoiecca 00yueHus ¢ MOAKPEINICHUEM CYIIECTBYET Macca
HEPEIICHHBIX BOMPOcOB. OIHUM M3 BaXXHEHIIMX BOIPOCOB SBISICTCS HAXOXKIACHHE U
nojjiep)kanue OajaHca B mporecce oOydeHus. Kak omnpenenuTs onTUMaIbHYIO TIIyOHHY
MPOCMOTpPa BO3MOKHBIX BAPUAHTOB JEHCTBUN, KAaKUM OOpa3oM BHIOpATh ONTHMAIbHYIO
CTpaTeTUIO U3yUEHUs OKpY Katolel cpenbl? OTBET Ha 3TU U IPYrUe BOIPOCHI CYIIECTBEHHO
BIUseT Ha 3(PQGEKTUBHOCTh OOyUYEHUS U CKOPOCTh JOCTIIKCHHsSI TIOCTABIECHHBIX IEJeH.
Hanpumep, ecivi cTaBUTh NPUOPUTETHOW 3aJayeil MONTyYEeHHE HAWOOJBIIEH BBITOJBI, TO
CleNyeT OTHaBaTh MPEANOYTEHWE XOpPOIIO 3HAKOMBIM JEHCTBUSM C HM3BECTHBIM
pe3ynbpratoM. B TO ke Bpems, YTOOBI JOCTHYHh HAWITYUIIMXPE3YJIbTATOB areHT JOJKEH
MPOOOBATH BBITIOIHATH HOBBIE ICUCTBUS, PE3YIbTAaT KOTOPHIX €I HE N3BECTCH.

Paccmotpum Kpyr 3amad, Ay penieHusi KOTOPbIX MOTYT 3(P(HEKTUBHO MPUMEHSITHCS



METO/1bl OOYYEHHUSI C MOJKPEIIICHUEM.

Haubonee noaxonasmuii mpumep — 3TO maxmartbl. YToObI ONpeaennThs HauITy4IIni
XOJl, UITPOKH JIOJKHBI YYECTh MHOKECTBO (DaKTOPOB, MPU 3TOM YHCIIO BO3MOXKHBIX XOJOB
HACTOJILKO BEJIMKO, YTO HEBO3MOKHO BBITIOJIHUTh UX MOJIHBIN niepe0op. nsaTpauiinoHHbIX
METO/I0B 00Yy4YeHHUs] HEOOXOJMMO 3a7aBaTh OOJBLIOE KOJUYECTBO MPaBUJ AJIA OMHCAHUS
BCEX BO3MOXKHBIX CUTYallMi, B CIIy4ae >k€ UCIOJIb30BaHUs 00YUEHUS C MOAKPEIICHUEM 3Ta
npo0siemMa CHUMAETCs, MOCKOJIbKY CYHIECTBYIOIIMI areHT o0y4yaeTcsi caMOCTOSITENbHO B
IPOLIECCE UTPHI.

Eme ongna mnepcnexkTtuBHas o00JacTb NPUMEHEHHS METOJOB OO0y4YeHus ¢
HNOJIKpEIJIECHUEM — 3TO poOOTOTexXHUKA. B mpolecce XU3HEACATENBHOCTH pPOOOTY
NPUXOJUTCS TIOCTOSSHHO TMPUHUMATh Pa3UYHbIE PEHICHUS B HE3HAKOMON OOCTaHOBKE.
Po6oT nomKkeH caMOCTOSTENbHO JeNaTh BHIOOP BO3MOKHOTO JEHCTBUS U HCIOJIb30BaHKE B

JaHHOM CJIy4ac MCTOJOB O6y‘{€HI/I$I C IOAKPCIVICHUCM JAaCT €MY TAKYIO BO3MOKHOCTD.

2.3. Ilpouecc 00yueHusi ¢ NOAKpenJeHuemM

B ob6mem ciydyae olHy uTepaiuio mporecca 0oOydeHHUs ¢ MOAKPEIUICHHEM MOXKHO
onucaTh B BUAE TaKOM MOCIEA0BATENBbHOCTH:

e [IpoBepka TEKyIIETO COCTOSHUS JIJIsl TIOJYYCHHUS CBEJICHUM 00 OKpYsKarolien cpeje
Y CpaBHEHHE €T0 C 33JJaHHBIM HA0OPOM COCTOSIHU.

¢ Bribop onTtumanbHON CTpaTerud U3 CYIIECTBYIOIIETO Habopa BapHaHTOB Ha
OCHOBaHHUU UMEIOIIEH MHPOPMAIIUU U TEKYIIETO COCTOSHUS OKPY>KAIOIICH CpeIbl.

¢ CoBepinieHue JeHCTBUS, TPEIYCMOTPEHHOTO BRHIOPAHHOMN CTpaTeruei.

e [lomyyeHne peakuuu OT OKpPYXKAKOUIEW CpEeapl Ha COBEPUICHHOE JCHCTBUE
(monmyvyeHue NOAKPEIUIEHUS WM BO3HATPAXKACHU).

o Coxpanenne wWHPOPMANMK O TIOJYYCHHOM BO3HATPAXKIECHUU TOCPEICTBOM
CO371aHHsI OMHAPHOTO OTHOIICHHUS ""COCTOSTHHE - ICUCTBHUE" .

Takum 0o0pa3om, CUCTEMBI O0YUYEHHUS C MOJKPEIUVICHUEM BBINOIHSAIOT OJTHOBPEMEHHO
HECKOJIbKO 3aJ7]a4: 00yUYeHHE METOJIOM «IPO0 U OMIMOOK», U3YyUEHHE OKPYKAIOLIEH Cpeabl
M HCMOJB30BaHUE PEAKIMU OSTON CpeAbl IS KOPPEKTUPOBKU M OMNPENEICHUS] CBOUX

CJIEIYIOIINX I1aroB.



3. lIpakTHyeckas 4acTb

3.1. Co3nanune oKpyxKeHUs

1. JIns co3maHusi areHTOB OOy4YeHHMs C MOAKPEIUIEHHEM Mbl OyleM HCIIOJIb30BaTh
nakeT OpenAl Gym. Coznaem HOBBII daiin Python u uMmoptupyem HEOOX0IUMbIE TAKETHI.

2. 3ajaeM OCHOBHYIO (YHKIHMIO W aHAJIU3UPYEM BXOAHbIE aprymeHThl. Co3naaum
OTOOpa)K€HUE BXOJHBIX APIyMEHTOB HAa HMMEHa OKPY>KEHUMH, OIpEAeNICHHbIX B IaKeTe
OpenAl Gym.

3. Co3naeM OKpy>XEHHE HAa OCHOBaHMM BXOJHOTO apryMEHTa U YCTaHaBJIMBAEM €r0
COCTOSIHHE.

4. BoinonHseM 3aJlaHHOE YHCIIO UTepallii aIropuT™Ma.

5. Ilocne 3amycka mporpaMMbl OTKPOETCSI OKHO, B KOTOPOM O0TOOpakaeTcs 0OpaTHBIN
MAasITHUK, IBIXKYIIMICS BIPABO OT LIEHTPA.

6. 3MeHsieM 3HaYeHUs1 apryMeHTa U BBITIOIHSIEM HOBBIN MMPOTOH MPOTPAMMBI.

7. PesynbTaT paboThl MozeNn Oy/1eT 0TOOpaXKkaThCs Ha dKpaHe.

3.2. Co3nanue areHTa o0y4eHus

1. Co3manum areHra, CnocoOHOro K 0OYYEHHIO JIJISl IOCTHXKEHUSI TOCTaBICHHOM TIEIH.
Cozmaem HOBBIH (haitr Python n mmmopTupyeM HEOOX0IUMBIC TAKETHI.

2. 3amaeM (QYHKUMIO M BBINOJHSEM aHAIW3 BXOJHBIX apryMEHTOB. 3alaeM
napaMeTpbl BU3YaIH3alliU PE3YIbTaTOB PA0OTHI AJITOPUTMA.

3. Cozmaem otToOpakeHHE€ BXOJHBIX apryMEHTOB Ha HWMEHA OKPYKCHUH,
ompeseneHHbx B makere OpenAl Gym.

4. BpimonHseM 3aJaHHOE YHUCIO UTEpaluuid alroputMma. 3aTeM BBINOJHSAEM COpPOC
3HAYEHUH MTapaMeTPOB U BHOBb 3aITyCKaeM BBITIOJTHEHUE aJITOPUTMA.

5. TlpoBoguTcsi oOmEeHKA pe3yabTaTOB HAONIONCHHWS HA JAaHHOW WTEpaluud H, B
3aBUCUMOCTH OT MOJIYYEHHOW OIEHKH NpEeANpUHUMAETCS OJHO W3 Habopa JOCTYIHBIX
JNEUCTBUU.

6. OnenuBaeM pe3ynbTaThl BBHITIOJHEHUS BBIOPAHHOTO MEUCTBHUS W TPOBEPSIEM,
JIOCTUTHYTA JIM MOCTaBJI€HHAs 1eb. Eciii HeT, TO MOBTOPsieM ONMMCAaHHBIA HAOOp AEHCTBUI

CHOBaA.



7. Tlocne 3aBepiieHus: pabOThI AITOPUTMA HA HKPAHE OTOOPAKAIOTCS YHUCIICHHbBIC

3HAYEHUS MMapaMeTPOB AJITOPUTMA U PE3YJILTATHI €r0 PadOTHI.

4. TlopsaaoK BHINOJTHEHUSA

4.1. I3yunTh TEOPETUUECKOE BBEICHHE.

4.2. IlocnenoBaTelbHO BBIIOJIHUTH BCE 3aJaHUSI.

4.3. CoxpaHuTh cO3JaHHbIe (Dailsibl ¢ MPOrpaMMbl U MOJIYYEHHbBIE B IMPOLIECCE
BBIMIOJTHEHUSI pa0O0ThI PE3YJIbTaTHI.

4.4. OhopMHUTH OTYET.

4.5, OTBeTHTD HA KOHTPOJIbHBIC BOIIPOCHI.

5. Conep:kaHue oT4yeTa

5.1. HazBaHue u 11esib paboThI.

5.2. TlonyuyeHHbIe (CreHEPUPOBAHHBIC) BAPUAHTHI UCXOHBIX JaHHBIX.
5.3. Onucanune UCTOIB30BAHHBIX MOJIEJIEH 1 aITOPUTMOB.

5.4. Tlpumepsl penieHuil.

5.5. CKpUHIIOTHI € pe3yJbTaTaMU BBITIOJIHEHHBIX 3a1aHHM.

5.6. BeiBoIbI IO TIpOIETIaHHOM pabdoTe.

5.7. CIIUCOK MCMOJIb30BAHHOM JTUTEPATYPHI.

5.6. JIucTHHT MpOrpaMMmBsl.



IIpakTuueckoe 3aganue Ne 4
«I'1y0oKo0e o0yueHHe U CBePTOYHbIC HEHPOHHBIE CETH»

1. Iean padoThI

N3yuuth paznuyHble MOJIENH, apXUTEKTYypy U MPUHIMIBI PaObOThl MCKYCCTBEHHBIX
HEeUpOHHBIX ceTed. (O3HAKOMUTBCS C HEKOTOPHIMH Haubojee pachupoCTpaHEHHBIMU
[IOAXOJaMU K PELICHUIO 3aJay C MWCIOJIb30BAaHUEM HEHWPOHHBIX cerei. Hayuurbes
MPAKTUYECKOMY MCIIOJIb30BAHUIO MOJICJIIEM HEUPOHHBIX CETEM U pPElIeHUs 3a7ad
MOCTPOCHUSI JIMHEHHOMN perpeccuu u pacro3HaBaHUs U300paKEHUH.

B npomecce BbimonHEHUs paOOThI  CTYACHTBHI  JIOJDKHBI ~ O3HAKOMHUTBCA  C
TEOPETUUECKUMU TOJIOKEHUSMU U U3YUUTh HA MPAKTUKE METOJbl PEIICHUS CIECAYIOLIUX
3a7a4:

® TIOHSATH, YTO COOOU MPEICTABIISIIOT HEUPOHHBIE CETH;

® y3HATh, YEM OTJIMYAIOTCA TPAJAUIIMOHHBIC U CBEPTOYHBIC HEUPOHHBIE CETH;

® U3yYUTh APXUTEKTYPY U MPUHIHUIIBI paOOTHl CBEPTOUYHBIX HEUPOHHBIX CETEH;

® HAYUYUTHCS pelIaTh 3a]1a4y JIUHEHHON PErPECCUU C ITIOMOIIBIO ¢ OJHOCIOWHOMN
HEUPOHHOW CETH THUIIA IEPLUETITPOH;

® V3YUYUTh TUIIBI CJIOEB CBEPTOYHBIX HEUPOHHBIX CETEM;

® Hay4HMThCs peliaTh 3a/ady pacrno3HaBaHUs M300paKEHUI ¢ MUCIOJIb30BAHUEM
OIHOCJIOWHON HEMPOHHOM CETH THIA MEPUEITPOH;

® Hay4HMThCs peliaTh 3a/ady pacrno3HaBaHUs M300paKEHUI ¢ MUCIOJIb30BAHUEM
MHOT'OCJIOMHON CBEPTOYHOM HEUPOHHOU CETH;

¢ HAYUYUTLHCA ITPUMCHATHh U3YUCHHBIC MCTOABI AJIs1 PCIICHUSA IIPAKTHYCCKUX 3a1a4.

2. TeopeTuueckoe BBeJIeHUE

2.1. IlonsiTHE CBEPTOYHBIX HEHPOHHBIX ceTeil

[Ipexne uyeM mnepedTH K pacCMOTPEHHIO NPUHIMUIIOB OpraHu3alud U padoThl
CBEPTOYHBIX HEHUPOHHBIX CETEH pPACCMOTPUM KpaTKO, UYTO COOOH MpeNCTaBisIOT
WCKYCCTBEHHBIC HEUPOHHBIE CETU. HEWpOHHBIE CETHM COCTOAT W3  HEWPOHOB,
XapaKkTEPU3YIOIIMXCA 3HAYEHUSIMA BECOB M CMEIICHUSMHU. OTH 3HAYCHHS 3aJar0TCA

BHayYaJsie, B MOMEHT CO3/IaHUS MOJEJIN HEHPOHHOM CETH, U B MpOIIecce €€ 00yUeHUs



M3MEHSIOTCS (HaCTpauBaroTCs) C LEJbI0 YIy4llleHUs: paboThl HelipoceT. Kaxaplii HepoH
UMeeT BXOJbl M BbIXOJbl. Ha BXoa HelpoHa MOCTyHaeT OINpeAesieHHbId HAaOOp JaHHBIX,
KOTOpBIE 3aTEM B IIOJIBEPratoTCs HEKOM 00padoTKe 1 MPeoOpa3yIoTCsl B BBIXOJAHbBIE TAHHBIE.

HeliponHast cetb MOXET UMETh pa3Hoe uucio cioeB. [Ipocreitmine monenu (Tumna
neprenTpoHa) UMEIOT OAWH cioil. HelipoHHbIE ceTH, cocToslue OOIBIIOr0 KOJIHMYECTBA
CJIOEB, MPUHATO HAa3bIBaTh TNIYOOKMMHU HEUPOHHBIMU CETSIMH, & HAYYHOE HampaBlICHUE,
3aHMMAalOIIeecs UCCIEIOBAHUSIMH TaKUX CETEH, Ha3bIBAECTCS IITyOOKUM 00yUYEHHUEM.

[Ipy  ucnosb30BaHUM  OOBIYHBIX  HEUPOHHBIX  CEeTed  BXOJHBIE  JaHHbBIC
npeoOpa3oBBIBAIOTCA OJIHOMEPHBIA MacCUB, KOTOpPBIA pacrpocTpaHsieTcs OT BXoja
HEUPOHHOW CETHU YEPE3 BCE CJIIOU K BBIXOAY. [Ipy 3TOM KaKJIblil CIEIYHOLIETO CJIOSI HEMPOH
CBSI3aH CO BCEMHU HEHPOHAMU MpEIbIAyIIero cios. BuixogHoil cioit cetu dopmupyet
PEe3yJIbTUPYIOLINM CUTHAIL.

Takasi cTpykTypa omnpeJesnsieT OCHOBHOM HEJOCTATOK OOBIYHBIX HEUPOHHBIX CETeH —
BCE JIaHHbIE TOJlaBaeMble HAa BXOJ| HeMpoceTH npeoOpaszyroTcs B OJHOMEPHBIA MacCUB
HE3aBHCHMO OT UX UCXOJHOM CTPYKTYpHhI. Takol moaxo npuemieM st OObIYHBIX TaHHBIX,
HO OTPHUIIATENLHO BIUSET HAa KAa4€CTBO IOJYyYaeMbIX pPE3yJIbTATOB NMpPHU PEUICHUH 3a7ad
pacno3HaBaHus U300paKeHU.

HcnpaBuTh 3TO NOJIOKEHUE NPHU3BAHBI HCIPABUTh CBEPTOYHbIE HEHPOHHBIE CETH,
KOTOpBIE paboTaTh C AByMEPHBIMU CTPyKTypamu. Hanpumep, HaMm He0OX0AMMO pacro3HaTh
M300pa)KEHUs B UYEPHO-OENBIX TOHAX C Tpajanuend ceporO. DT U300paKEHUS MOXKHO
NPEICTAaBUTh B BUJIE IBYMEPHBIX MACCUBOB JIAHHBIX, UCTIOJIB3YS MPU 3TOM MHPOPMAIIHUIO O
MPOCTPAHCTBEHHOM pacloiokeHUH Mukcened. OObIUHBIE HEHPOHHBIE CETH HE HMEIOT
BO3MOKHOCTEH HCIIOJIb30BaTh 3Ty MH(POPMALIUIO, TEPsAsS U3-3a 3TOT0 MHOXKECTBO 0OA30BBIX
3aKOHOMEPHOCTEH (11abI0HOB).

CBepTouHbIE HEHPOHHBIE CETH TAKXKE COCTOST W3 HEMPOHOB, MMEIOIIMX Beca U
cMenIeHus. 3amada HeMPOHHOW CeTH 3aKIIF0YaeTcs B MpeoOpa3oBaHWHM HEOOPaOOTaHHBIX
JAHHBIX, TOCTYNAIOUIMX HA BXOJ HEMPOCETH K KOPPEKTHOMY BH1Y Ha BbIXoJe. CBEpTOUHbIE
HEHPOHHBIE CETH OTJIMYAIOTCS OT OOBIYHBIX THUIIOM MCIIOJIB3YEMBIX CIIOEB U CIHOCOOOM
00pabOTKM BXOJHBIX JaHHbIX. lIpenmonaraercs, 4YTO BXOJHBIE JaHHBIE SBISIOTCS

I/I306pa)KeHI/IHMI/I, 9TO IIO3BOJISICT HU3BJICKATD CHGI_[I/I(bI/I'-IGCKI/Ie TOJIBKO OJIsI HHUX



CBOWCTBA.

2.2. ApXMTEKTYpa CBePTOYHBIX HEHPOHHBIX ceTei

B cBepTOYHBIX HEHPOHHBIX CETAX CTPYKTypa H300paKEHUU YUYUTHIBAETCS SIBHBIM
oOpa3zoM. HelipoHbI B TAKMX CETSAX OPraHU30BaHbI B TPEX U3MEPEHUSX: IIMPUHA, BBICOTA U
riyonna. Kaxxpiii HeMpoH TEKyIIEero ciiosi COeAMHEH ¢ HEOONbIIUM (PparMEHTOM BbIXOAA
MPEeAbIAYLIEro €0, YTO MOKHO CPaBHUTh C NMPUMEHEHHEM K BXOJIHOMY H300pa)KEHUIO
¢mibTpa pasmepom N [ N, uTo cnocoOCTBYET COKpAlllEHHUIO Pa3MEPHOCTH 3aJaud IO
CPaBHEHHUIO TOJTHOCBSI3HOM MOJENbIO, KOIJa KaXIblii HEMpPOH COEIMHEH CO BCEMHU
HEUPOHAMMU IIPEIBIAYILETO CIIOA.

[TockonbKy OTMHOYHBINA (PUIBTP HE B COCTOSIHUU YJIOBUTH BCE HIOAHCHI M300paKeHUS
Takas ormnepanus BblonHseTcss M pa3. Ot M GuiabTpoB JEHCTBYIOT B KayecTBE
HKCTPAKTOpPOB Npu3HAKOB. bosee riaybokue ciou cetw crnocoOHbl H3BJIEKaTh Oolee

BBICOKOYPOBHCBBIC ITPU3HAKHU.

2.3. Tunwl cj10eB CBEPTOYHBIX HEHPOHHBIX ceTeil

OOBIYHO UCTIOIB3YIOTCA CIEAYIOIINE TUITBI CJIOEB.

e BxosiHOM ci10# MpuHUMaeT HeoOpaOoTaHHbBIE JaHHBIC H300PAKCHUI B TOM BHJIC, B
KaKOM OHU €CTb.

o (CBEpTOUHBIM CJIOH BBIYUCIACT CBEPTKM MEXIYy HEUpOHAMU U Pa3TUYHBIMU
dbparmMeHTaMH BXOJTHOTO M300paKEHHUS.

o (Crnoil CKOPPEKTUPOBAHHBIX JIMHEHHBIX OJOKOB (BBITIPSMUTENb) TPUMEHSET
(GYHKITMIO aKTUBAIMKA K BBIXOJHOMY CHUTHATY Mpeablaymero cios. OOBIYHO HUCTONb3YIOT
dbyakmun Harmogooue Max(0, x). DTOT ol HEOOXO0 UM TS TOOABICHUS HETMHEHHOCTH B
CETh, UTOOBI OHA JIOMyCKama 0000IeHre Ha JTF0O0N TUTT (DYHKITHA.

o OOBEIMHSIIONINI CIIOW CeMIUTUPYET BBIXOJHBIE JAHHBIC TPEIBIIYIIETO CIOS s
MOJIYYEHUsT CTPYKTYpbl MEHbIIEH pa3MepHOCcTH. Takoe 00beNHMHEHUE CIOCOOCTBYET
COXpaHEHUIO HanOoJee CYNMECTBEHHBIX YacTel nH(OPMAIUH TI0 Mepe €€ TIPOXOKICHHS.

e [[0JIHOCBA3HBIN CIIOM BBIYUCISET BBIXOJAHBIE OLICHKU. Pe3ynbTHpyromuid BBIXOAHON
curHan umeet pasmepsl 1UJ10L, rne L - komudecTBO KIacCoB B TPEHHMPOBOYHOM Habope

JTAHHBIX.



[lo mepe ynaneHus OT BXOAHOTO CJIOS M NPUOJIMKEHUSI K BBIXOJHOMY HM300pakeHHE
TpaHC(POPMHUPYETCSI U3 MNHKCEIbHBIX 3HAYEHU B OKOHYATENIbHbIE OLEHKH KJIACCOB.
ToyHOCTh M HAJEKHOCTh MOJEIU 3aBUCSAT OT MHOTHX (DAKTOPOB: TUIIA CIIOEB, TNIyOUHBI
CETH, B3aUMHOT'0 PACIOJIOKEHHS CIIOEB Pa3IMYHOIO THUIIA BHYTPH CETH, BbIOOpa (GyHKUUN

AKTUBALIUN IJIA KAXKJO0TO CJI0s1, TOCHUPOBOYHBIX JAHHBIX U T.II.

3. [IpakTnyeckas 4acTh

3.1. Co3nanue Moe/IM JTUHEHHOI perpecciy Ha OCHOBE NMePUEeNTPOHA

1. Paccmorpum 3amady co3JaHUsi MOJEIM JUHEHHOM perpeccuu Ha OCHOBE
HCHPOHHOMN CETH THIMa MeplenTpoH. Mbl OyaeM Hcnoan30BaTh OuOIHOTEKY TensorFow.
Oro monyJsIpHBIA HA0Op CPENICTB ITyOOKOro 00y4YeHUs, KOTOPBIA IIHUPOKO MPUMEHSICTCS
JUIS TIOCTPOCHHUS PA3JIMYHBIX MPHUKIaaHbiX cucteM. Cosmaem HOBbIM (aitn Python wu
UMIIOPTUPYEM HEOOXOJuMble MakeThl. B mporiecce BBIMOMHEHHUS PabOThl MBI OyaeM
T€HEPUPOBATh OTNEIbHBIC OOBEKTHl JAaHHBIX M TMPOBEPATh, HACKOJIBKO OHH OYIyT
COOTBETCTBOBAThH UCIOIB3YEMOM MOJIEIH.

2. 3amaeM 00bEM T€HEPUPYEMBIX JAaHHBIX W 3HAUEHHUS HEOOXOAMMBIX MapaMmeTpoB.
J1J1st IpOCTOTHI BHIOMpaeM B KauecTBe pabodeil MoJIenu JIMHEWHYI0 MOAEIb: Y = MX + C.

3. 3amaeM ypoBeHb IIymMa ISl TOJYYCHHUS pa3IMYHBIX BapUAHTOB JAaHHBIX,
BBIUMCIISIEM 3HAYEHHUE BBIXOJHOTO IMapaMeTpa ) W MOcje TMOJIydeHHs Habopa JTaHHBIX
pas3zeisieM €ro Ha BXOJIHOM Y BBIXOJHOM.

4, C mnoMollbl0 TeHepaTopa CHy4alHBIX 4YHCEI C PaBHOMEPHBIM 3aKOHOM
pacrpenieieHuss TeHEPUPYEM 3HAUYE€HUs] BECOB. BelMYMHBI CMEUIEHUN MOKa MPUHUMAaeM
PaBHBIMH HYJIIO.

5. Hcnonw3ys mepemeHHble TensorFlOw 3amuchiBaeM ypaBHEHUS W ONpEIEIsieM
(GYHKITHIO TTIOTEPH, KOTOPYIO Oy/I€ HCIOIB30BaTh B MPOIIECCe O0yUCHUSI.

6. dopmupyemM OIOK ONTUMHU3AINMHK 3HAYCHWH (YHKIMH TIOTEpPh HA OCHOBE
aJIropuTMa rpaJM€HTHOTO CITyCKa.

/. BbllloNHSIEM HHUIMATU3ALMUI0 TMEPEMEHHBIX W HAYMHAEM IMpoLecC OO0y4YeHHUs
HEUPOCETH.

8. B mporecce pemieHuss Ha dKpaHE MOHUTOpAa OYIyT OTOOpaKaThbCs JaHHBIC U

Fpa(i)I/IKI/I, OTpaXXaromuc TCKyImeC COCTOAHHUC MOIACIN M M3MCHCHHU:A, IMMPOUCXOAAIINC II0J



BO3JeiicTBUeM oOydeHusi. B ciyuae mnpaBuIbHOM HACTPOWKM MapaMeTpOB IO MEpE
YBEIIMYEHUsI 4YHUCJIa TPOUICHHBIX WTEpalMil 3HaYeHHE (YHKIUU TMOTEPh JIOJKHO
YIAy4YIIaThbCS.

9. Crpoum rpaduk CreHepupOBaHHBIX JAHHBIX W HAKJIAJbIBAEM Ha HEro I

CpaBHEHUS BBIOPAHHYIO TUHEHHYIO MOJIEIb.

3.2. Co3manue kjaaccupukaropa u300paskeHMidi Ha OCHOBe OJHOCJIOHOI
HEHPOHHOM CeTH

1. Paccmorpum 3ajadyy TMOCTPOCHHMS  OJHOCIOMHOM HEHpPOHHOW CeTH ¢
UCTOJIb30BaHKeM OubOmuorekn TensorFlow wu  co3ganuss Mojenu  Kiaccu(UKauu
n300pakeHnii Ha ee ocHoBe. Co3aeM HOBBIH daitn Python u uMmopTipyem HeoOX0IuMbIe
nakeTbl. B KayecTBe BXOJHBIX JAHHBIX HMCIOJIb3yeM (ailyl copepKaiuil n300paxeHus
pykonucHbIX 1udp. Llenbpio paboTel sABASETCA CO3/IaHUE MOJENH, CIIOCOOHON KOPPEKTHO
UACHTU(DUITUPOBATH KXY ITUGPY U3 3aJaHHOTO Habopa.

2. BoibupaeM (yHKIIMIO U BBITIOJHSIEM aHAU3 BXOJAHBIX apTyMEHTOB.

3. UsBmekaem gnaHHble wu3 (daila ¢ u300pakeHusiMH. BpiOupaem mpsiMoe
KOAMPOBAHUE, TO €CTh KaXKIblii OOBEKT JAHHBIX OYyNET XapaKTEepPU30BAaTHCS MAaCCHBOM
JAHHBIX IJUHBI N, T€ § — COOTBETCTBYET BHIOPAHHOMY UYMCIY KJaccoB. J[ms ykazaHus Ha
COOTBETCTBHE HEKOTOPOMY KJIACCY MCIONb3yeM OWHApHBIA WHAEKC: | Uisi BRIOpAHHOTO
kiacca u 0 1st BCeX OCTaIbHBIX.

4. TlpeobOpa3yem XxpaHsmmuecs B (Qaiiae n300pakeHUs B OJHOMEPHBIH MAacCHUB H
CO371a€M BXOJHOM cnoil HeilpoHHOU ceTu. Co3gaeM OJHOCIONHYI0 HEHPOHHYIO CETh C
BECaMH M CMENICHUSMU. YHUCIo HEHPOHOB B BBIXOJHOM cioe OyzaeT paBHo 10, mo ymcimy
00pa3IloB YHMCelN, XpaHImuxcs B (aiirne.

5. Beibupaem ¢ynknmio ais oOydeHus] HEUPOHHOUM ceTH, GYHKITUIO MTOTEPh U METOT
ONTUMM3AIMY HA OCHOBE aJITOPUTMA TPATUEHTHOTO CITyCKa.

6. Mnnnmanusupyem Bce MEpEMEHHbIE U HauyWHaeM mporecc oOydenus. Ha kaxmon
UTEpAIMK CHavyaia BEIOMpaeTcs odepeaHon (hparMeHT N300paKeHUs, 3aTeM BBITIOTHSICTCS
ONITUMM3AINS U300PKECHHS U AJITOPUTM TIEPEXOIUT K BBIOOPY ciemyromiero (pparmeHra.

7. Tlocnme 3aBepiieHusi TMpolecca OOY4YEHHsI BBIYUCIUM TOYHOCTh IIpoliecca

pacino3dHaBaHuA, UCIIOJIb3YyA AJIA 3TOI'O TECTOBBIH Ha60p JaHHBIX.



3.3. Co3panme kiaaccupukaropa u300pakeHUil HAa OCHOBe CBEPTOYHOM
HEeHPOHHOM ceTH

1. AHanu3 pe3ynbTaToB, NOKa3aHHBIX HEWPOHHOW CEThIO THUIA MEPUENTPOH,
MCIIOJIb30BAaHHOM B MPEBIIYIIEM IPUMEpPE NOKa3alu €€ HeI0CTaTOUHYIO 3(PPEeKTUBHOCTb.
[ToaToMy nonpoOyem TOOUTHCS TYyULIUX PE3YJIHTATOB HA TOM K€ HAOOPE BXOJHBIX JAHHBIX,
WCIIONb3YS I PELICHHUM TOM XKE 3aa4d CBEPTOUYHYI0 HEUPOHHYIO ceTh. Co37aeM HOBBIN
daiin Python u ummnoptupyem He0OOXOAMMBIC TAKETHI.

2. BeibupaeM Buibl QyHKUIMNA, HEOOXOIUMBIX JIJIsl YCIIEITHON paboThl MOJEIH:

¢ ()YHKIMIO aHAJM3a BXO/JHBIX ApTYMEHTOB;

¢ (GYHKIMIO CO3/IaHUsI 3HAUEHUI BECOB B KaXKJIOM CJIOE;

¢ QYHKIMIO CO3/IaHMS 3HAUCHUI CMEILIEHUI B KaXKJI0M CJIO€;

® GYHKIMIO CO3/IaHUs CJI0SI HA OCHOBE BXOJHOM (OPMBI;

¢ GhyHKIMIO BhIoaHEeHUs 2D-cBepTKH.

¢ (DYHKITMIO, BBITIOJIHAIONIYIO OMEPAIUio 00bEeIMHEHNUS,

® OCHOBHYIO (DYHKIIHIO.

3. UszBnekaem pnaHHble U3 (Qaiia ¢ H300paKEHUSIMHU, aHAIU3UPYEM BXOJHbIE
apryMEHTHI.

4. Co3znaeM BXxoaHOM cioil ¢ 784 HeiipoHamu. bynem HCIOIb30BaTh CBEPTOUYHYIO
HEHPOHHYIO CETh, HCIIONB3YIOMYIO JIBYMEPHYIO CTPYKTYpy u3o0paxeHuit. Iloatomy
npeodpaszyem nmapameTp X B YeThIPEXMEPHBIN TEH30P, BTOPOE U TPEThE U3MEPEHUSI KOTOPOTO
COOTBETCTBYIOT pa3MepaM U300pakeHHUS.

5. Co3maeM TiepBBIi CBEPTOUHBIN CIIOM, KOTOPHIN OyAeT W3BIeKaTh 32 MpU3HAKA IS
KaX0ro parMeHTa uzo0paxeHus pazmepom SUS.

6. BreimonHseM CBepTKY H300paKE€HUS C HCIIOJIB30BaHHWEM TEH30pa BECOB,
BBIYMCJICHHOTO Ha MPEbIAYIIEM I1are, a 3aTeM 100aBiisieM TeH30p cMeleHuid. [locne aToro
OpPUMEHSIEM K TOJIYYEHHOMY pe3yJbTaTy (YHKIIMIO aKTUBAIMM THUMA ''BBIIPSIMUTENb'.
[Tpumensiem omepaTop Max_pooling pasmepHocThio 22 K pe3yiabTary, MOJTYIYCHHOMY Ha
IpeabIAYLIEM HIare.

7. Co3naeM BTOpPOM CBEPTOUYHBIN CJIOM, BRIUMCIISIONIUN 64 mpu3HaKa JJIs KaKI0ro U3

6s10k0B pazmepoM S5, Tlocne yero noBropsieM HaOOp NEUCTBUI MUCAHHBIX HA



npeablaymeM mare. B pe3ynbrare BBINOIHEHUS BBIINICONUCAHHBIX JACHCTBUU pa3Mep
M300paxeHus YMEHbIIaeTcs 10 3HaueHuit 7017.

8. Coznmaem mnonHocBsI3HBIN cioil ¢ 1024 weiiponamu. IlpeoOpasyem pesynbTart,
MOJIYYeHHBIA Ha TpeabaynieM cioe. s aToro yMHokaeM pe3ysbTaT NpeblIyIIero cios
Ha TEH30p BECOB TEKYILIEro cjos, O00aBlIIeM TEH30p CMEIICHUH M TNPUMEHSEM K
MOJIY4YeHHOMY pe3yJbTaTy QYHKUHIO aKTUBALMH TUIA "BBIIPAMUTEND'" .

9. CoznaeM UCKITIOYAIOUINH CIIOM JJ1sl TOTO, YTOOBI HE TOMYCTUTh MEPEe00yUYEHUs CETH.
CoznlaeM MeXaHW3M 3allOJIHEHUS] 3HAYEHUN, ONpPENEeNsIONIUX BEPOSITHOCTh COXPaHEHUS
TEKYIIEro pe3yjibTaTa B Cllydyae MCKIIOUEHHUS COOTBETCTBYIOIIMX HEHPOHOBU3 CIIOS.

10. OmpegensieM CUMTHIBAIOIIMNA CJIOM C JECATHIO BBIXOJHBIMU HEHPOHAMH,
COOTBETCTBYIOIIMMH JIECATH PA3MYHBIM Ki1accaMm (1iudpam) BO BXOJHOM HAOOpE TaHHBIX.

11. Beluucnsiem pe3yibTaT, onpeaesuM (YHKIUMIO MOTeph W (DYHKIUIO
ontumuzaTopa. OmnpejenseM cnocod BHIYUCICHHUS] TOYHOCTH.

12. BpinonHsieM WHUIMAIU3ALMIO TMEPEMEHHBIX M HAYMHAEM IMpollecC O0ydYeHUs
MOJENIN HEHPOCETH.

13. BeinonHsieM mpoleaypy ONTUMHU3AIUH IS TEKYIIEro 01o0ka.

14. 3amaem mnapameTpbl BHU3yalW3allMM pPe3yibTaToB paboThl anroputMa. [lo
3aBEepIIEHUU TIporecca OOYyYEeHHS ONpeNeNisieM TOYHOCTh PACIO3HABAHMS, MCIIOIB3YS
TECTOBBIN HaOOP JTaHHBIX.

15. BeinosiHseM aHanu3 TMOJYYEHHBIX PE3YJIbTATOB W CPAaBHEHHE TEKYLIUX
PE3YIBTATOB C Pe3yJIbTaTaMu PadOTHl OJHOCIOWHONW HEHMPOHHOW CETH Ha TOM e Habope

BXOJHBIX JaHHBIX.

4. TlopsiioK BHINOJIHEHUSI Pa00ThI

4.1. U3yunuTth TEOPETUUECKOE BBEJICHHUE.

4.2. TlocnenoBaTeIbHO BBITIOJIHUTH BCE 3aJ]aHUS K TPAKTUIECKOM padoTe.

4.3. CoxpaHWTh CO3JaHHBIC (DAIBI ¢ MPOTPAaMMBI W TIOJYYCHHBIE B MPOIIECCE
BBITIOJTHEHUS PA0OTHI Pe3yIbTATHI.

4.4. OpopMHUTH OTUET.

4.5. OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHL.



5. Conep:kanue oTyeTa

5.1. Ha3BaHue u 11e51b paOOoTHI.

5.2. Ilony4yeHHbIe (CTEHEPUPOBAHHBIC) BAPUAHTHI UCXOIHBIX IAHHBIX.
5.3. Onrcanue UCIOJIb30BAHHBIX MOJIEJIEH U arOPUTMOB.

5.4. TIpumepsl penieHui.

5.5. CKpUHIIOTHI ¢ pe3ysibTaTaMU BBIMIOJHEHHBIX 3a/JaHUM.

5.6. BbIBO/IBI IO MpoEIaHHOM padoTe.

5.7. CiiCOK UCIOIB30BaHHOM JINTEPATYPHI.

5.6. JIucTuHT nporpamMmel.



IIpakTuuyeckas padora Ne 5 «Ilpeackaszare/ibHasi aHAJTMTHKA HA OCHOBE aHCaAMOJ1eBOI0
o0yueHusD»)

1. Iean padoThI

M3yunute MeTonapl  aHcambneBoro oOydeHus. (O3HakOMUTbCS € HauOoliee
pacupoCTpaHEHHbIMM METOJMKAaMU OpraHu3auuu aHcambiieBoro oOydenus. M3yuuThb
BO3MOXHOCTH HCIIOJIb30BaHUSI METOJOB aHcamOyeBOro OOy4eHHs [JIsl peuieHus
MPaKTUYECKUX KIacCU(PUKALIMHU U TPOTHO3UPOBAHUS.

B npouecce BbINOMHEHUS TPAKTUYECKON pabOThl CTYJAEHTHI TOJKHBI O3HAKOMUTHCS C
TEOPETUYECKUMHU TIOJIOKEHUSIMU M U3YYUTh HAa MPAKTUKE METOMbl PEHICHUS CIEIYIOLIUX
3ajay:

® MOHATb, YTO COOOM MPEICTABIAET aHCAaMOJIEBOE O0yUCHHUE;

® U3yYUTh METO/bI CO3JJaHUE MOJIETIEH C MOMOIIBIO aHCAaMOJIEBOr0 O0yUeHHUS;

® MOHATb, YTO TAKOE JIEPEBBS PEIICHMUIA;

® HAay4YUThCS CO3[1aBaTh MOJEIH 3a/1a4M KJIACCU(PUKALIMU JaHHBIX METObl HA OCHOBE
JIepEBbEB PEILIECHUM;

® y3HAaTh, YTO TAKOE CJIy4yallHble U IPEJEIbHO CIlydallHbIE Jieca;

® M3Y4YUTh METOJbl MOCTPOCHUS MoJelel KilacCu(UKaluu U PErpeccCud Ha OCHOBE
CIIy4YaWHBIX U MPEIEIBHO CIIYYalHBIX JIECOB;

® U3Y4YUTh METOJl BbIOOpa ONTUMAJIBHBIX 00YyYalOIMIMX HapaMeTpPOB ¢ MOMOIIbIO
CETOYHOI'O IIOUCKA;

® Hay4UThCS pelaTh JucOaiaHca KIaccoB;

¢ HAYUYUTLHCA ITPUMCHATHh U3YUCHHBIC MCTOAbI AJIs PCIICHUSA IIPAKTHYCCKUX 3a1a4.

2. TeopeTuueckoe BBeJleHUE

2.1. llousiTue aHcamM0J1eBOT0 00y4eHH st

AHncamoneeoe o00yuenHue — 51TO TIPOIIECC TIOCTPOCHHUS MHOXKECTBA MoOjJCIEH U
HAXOXJCHUSI TaKOW KOMOWHAITMU OTIEIBHBIX MOJENEH, KOTOopas MO3BOJSET YIyUYIIUTh
pEe3yAbTaThl, 0 CPABHEHUIO C TEMHU, KOTOPbIE MOKA3bIBACT KaXKAash U3 3TUX MOJENEeH Mo
OTIIEJIbHOCTU. B KadecTBe 3JE€MEHTOB TAaKOro aHcaMOJjsi MOTYT MCIOJIb30BaThb MOJEIH

pelieHus pa3InyHbIX 3a7a4, HaIpUMEpP MOJIeNM KiacCU(UKAIUU, PErPECCHH,



KJIACTEpU3ALH U T.JI.

OddexTuBHOCTH aHcaMOJIeBOrO OO0ydeHHSI OOYCJIOBIIEHA TEM, YTO OSTOT METO]
MO3BOJISIET MUHUMH3UPOBATh CYMMapHbId pUCK BbIOOpa HeygauHoW monenu. [lockonbky
IIPU JAHHOM I0AX0/i€ 00y4eHHE MPOUCXOAUT Ha HAOOPE PA3HOPOIHBIX JAHHBIX, MBI MOXKEM
B MEPCIEKTUBE MOJIy4aTh XOPOUIUE PE3YIbTaThl, Takasi 0000IEHHAas MOJIETIb OKa3bIBACTCS
O0ojee TOYHOM, 4YeM €€ OTHeNbHbIe KOMIIOHEHThl. Takke MOXHO OTMETUTh, YTO
pa3zHooOpa3ue MoTy4YyaeMbIX PE3YIbTATOB JIOCTUTAETCS 3a CUYET MCIOJIb30BAHMS Pa3HBIX
oOydaromux napameTpoB. To ecTh Kaxkaas MOJAEIb HCIOJIb3YyeT pa3Hble MpaBuiia
JIOTUYECKOTO BBIBOJA M, €CIM 3T MOJIENU COIJIACOBAHBI MEXAYy COOOH, TO pe3yibTaT

ABJACTCA KOPPCKTHBIM.

2.2. ]lepeBbsi NPUHATHS pellleHUH

/lepeeo npunamus pewieHuil - 5T0 UEpapXuyeckasi CTpyKTypa, COCTOSIIIAs U3 BEPLINH
U BeTBel. B pe3ynbrare MOXKHO pa3/ieliuTh HCXOJHBIM HAa0Op MaHHBIX Ha BETBU C
BO3MO’KHOCTBIO IPUHSATHUS PEIICHUI Ha KaXKI0M HepapXxuueckom ypoBHe. [1oyiHbIN BapuaHT
pelIeHns MOXHO TOJYYUTh B NPOLIECCE NBWKEHUS MO JEPEBY PELICHUN CBEPXY BHHU3.
IIponiecc mpuHATHUS pEIICHUN HAUMHAETCS C CaMO BEepXHEHl (KOpHEBOI) BEpPILIMHEI JEpeBa.
Bepmunabl nepeBa mpencTaBisiOT co0O0#l MpaBuia, KOTOPHIE OMPENETSIOTCS UCXOIs M3
COOTHOUIEHWW MEXIy BXOJHBIMH JAHHBIMU M LEJIEBBIMHU METKAMU B TPEHUPOBOUYHOM
Habope.

Wness wucnonb3oBaHUs JepeBa pEUICHUH COCTOMT B TOM, 4YTOOBI Ha KaXJIOM
HMEpPAPXUUYECKOM YPOBHE IMPU JBHXKEHHM OT KOPHEBOW BEPIIMHBI BHHU3 MBIl Ha Iar

MPUOIMKAEMCS K HTOTOBOMY PE3YJIbTaTy.

2.3. Cnyuaiinble U pe/iesibHO cJIy4YaiiHble Jieca

Crnyuaiinslil 1ec — 5TO YaCTHBIA CIydald aHCaMOJICBOr0 OOyYeHHMS, KOT/Ia OT/ICIIbHBIC
MOJIeNId aHcaMOJig CO3Jal0TCA C HCIOJIb30BaHUEM JEpeBbheB peleHuid. B mporecce
CO3/IaHUSI JIEPEBHEB MOTYT HCMOJB30BaThCS CydallHblE MOJMHOKECTBA TPEHUPOBOUHBIX
JAHHBIX, YTO O0ECTIEYMBAET Pa3OpOC JAHHBIX MEXKAY PA3IUYHBIMHU JIEPEBBIMHU PEIICHUM.
[Tomy4yeHHbIN aHCAMOJIb UCTIOIB3YETCS I MPOTHO3UPOBAHMS pe3yJibTaTa.

OCHOBHBIM JOCTOMHCTBOM CﬂyqaﬁHBIX JC€COB ABIACTCA TO, 4YTO AJII HHUX HE



ciayqaeTcs nepeoOyuenus. [Ipu noctpoeHnn aepeBa peuieHui €ro y3ibl MO0Cie10BaTEIbHO
PaCHISTUISIOTCS, U JIJIs HUX BBIOUPAIOTCS HAWJTYUIllMe TOPOTOBbIE 3HAUYECHUS, TTO3BOJISIOIINE
YMEHBIIATh SHTPOINHUIO (HEONPEAEICHHOCTD) Ha KayKJIOM ypoBHE. B npouiecce pacuenienus
y3JI0B YUMUTHIBAIOTCS HE BCE MPHU3HAKH, XapaKTEPU3YIOIIME JaHHBIE BXOJHOTO Habopa.
BwmecTo storo BmiOMpaercs HawIydIiuil croco0 pacuierieHHs Y3J0B, OCHOBAHHBIM Ha
TEKYIIEM CIIy4ailHOM MoJHa0ope paccMaTpuBaeMbIX MpU3HAKOB. Bnpedenvno cayuaiinvix
Jlecax Ciy4ailHIM 00pa3oM 3aJaloTcs HE TOJIbKO 3HAUEHUS MPU3HAKOB, HO M MOPOTOBbIE
3HAUYCHUS. DTU CIIy4allHO T'eHEepUpyEeMbIe 3HAYEHUSYMEHBIIAIOT BaApUATUBHOCTH MOJIEIIH,
MO3TOMY MCIIOJIb30BaHHE MPEJETBHO CIYYalHBIXJIECOB 00BIYHO MPUBOIUT K O0JI€€ IIaKUM
I'PaHUIIAM TIPUHSATHS PEIICHHM.

WNuorpa npu padore ¢ N-MepHBIMH MacCMBaMH BO3MOXXHO DPa3/eUTh JaHHBIC IO
KPUTEPUIO MX BaXHOCTU W 3a CYET ATOr0 MCKIIOUUTh W3 PACCMOTPEHHS HEKOTOPHIC
BTOPOCTETICHHBIC. DTO MO3BOJUT HAaM YMEHBIIUTh CI0XHOCTh U Pa3MEPHOCTh PEeIIaeMOoi
3aaun. JJis BBIYKMCIICHUS OTHOCUTEIBLHOW Ba)KHOCTH OT/ACJIBHBIX NMPU3HAKOB JTAHHBIX B
Haleil paboTe MbI HCIIOJB3yeM MOJEIb perpeccun "AdaBoost”. [lanHas MOIEIbII03BOJISIET
BbIOMpATh O0OBEKTHI U3 HA0Opa JaHHBIX HA OCHOBE, UCIIOJIB3YSI HEKOTOPOE pachpe/eieHue
UX BECOB. JTO paclpejelieHne Ha KaXJIoil urepanuu paboThl Mojaenu u3MeHsietcs. B
mpoiecce pabOThl  BBIICISAIOTCA M OTCICKHUBAIOTCS OOBEKTBI, KOTOpbHIE OBLIH
KIaccuuIUpoBaHbl HeBepHO. VM mpucBamBaroTcs OOJNIbIIME 3HAYEHUST BECOBBIX
kodddunmentoB. Ha kaxgoil wuTepanuu pelieHue NPUHUMAETCS Ha OCHOBaHUU

B3BEIIEHHOTO OOJIBIINHCTBA I'OJIOCOB.

3. [IpakTHyeckas 4acThb

3.1. Co3nanue Mojae/ KJIaccu(PMKANMH HA OCHOBe JiepeBa MPUHSITHS PelleHu i

1. Jlna cozmanus Mozaenu Kiaccu(ukaimi Ha OCHOBE JepeBa MPUHSTHS PEUICHUH,
co3maeM HOBBIM Qaitn Python m ummoptupyem HeoOXoiuMmble IMakeThl. B KkadecTBe
MCTOYHUKA JTAHHBIX HCIIOJIB3YeM TEKCTOBBIM (aily, Kaxkaas CTpOKa KOTOPOTO 3HAYCHHSI,
pasaeneHHble 3ardaTou. llepBble 1Ba 3HAYEHHsS COOTBETCTBYIOT BXOAHBIM JaHHBIM,
MoCJeAHEE - IIEIEBBIM METKaM. 3arpy3uM JaHHbIE U3 3TOTO (aiina.

2. PaznmensieM BXOJIHBIC JaHHBIE Ha JIBa Kjacca B COOTBETCTBHUU C HMEIONTUMUCS

MeTkaMu. PazbruBaem Ha0Op BXOJHBIX TAaHHBIX HA OOYyYalOlUA U TECTOBBIM HAOOPHI.



3. Co3gaem Mojenp KiaccU(PUKallMM Ha OCHOBE JaHHBIX OOydaromiero Hadopa.
3amaeM 3HAYCHHS HEOOXOJUMBIX MapaMeTPOB OMPEICNAIONINX MAKCUMAaJIbHYIO TIIYOUHY
JIepeBa MPUHATUS PELICHUN.

4. 3amyckaeM TpOIEeCC PEIICHHUs W BBIBOJAUM Ha JKpaH MOJydeHHbIC 3HAYCHUS IS
TECTOBOIo Habopa.

5. BeimonHsieM OlleHKY pa0oTy MOJENW MpH PEelIeHUU 3a1adn Kinaccupukanuu. Jis
Yero MCIOIb3yeM 3HAYCHHS TaKUX IMapaMeTpOB KaK TOYHOCTh KIACCHU(UKAIMH, MOJHOTA
(T.e. TPOIEHT 4YHUCNA ONPEJCICHHBIX OJJIEMEHTOB IO OTHOIICHHIO K OXHUIAEMOMY
KonndyectBy) u F-mepa, koTopas mpeactaBnsieT co00Oil TapMOHHYECKOE CpeaHee
nokaszaTesieil TOYHOCTH W TOJMHOTHI. JlaHHBIA mapaMeTp MO3BONSIET MONYYHTH HauOolee

C6aHaHCI/Ip0BaHHy10 OICHKY Ka4CCTBa pa6OTBI MOJICIIN.

3.2. Co3nanmne mMojeau KJIacCM(PUMKANUM HA OCHOBE CJHYYAHBIX M NpeaebHO
CJIyYailHbIX JIECOB

1. PaccMoTpu mpuMeEpOB CO3/1aHMs MOJIENU KJIacCU(PHUKAIIMK Ha OCHOBE CIyYalHBIX U
HpeAeabHO ClIydaiiHbIX JiecoB. J[Jist aToro co3maem HOBbIN Qaitn Python u ummoptupyem
HEoOXOMMBbIE TMakeThl. B KauecTBe MCTOYHMKA JAaHHBIX MCIOJIb3yeM TEKCTOBBIN (aii,
KaXK7asi CTpOKa KOTOPOTO COJIEPXKUT 3HAUCHUS, pa3JeICHHbIC 3alsITON, BCEro TpU Kiacca
naHHbIX. [lepBbie 1Ba 3HaYEHUSI COOTBETCTBYIOT BXOJHBIM JIAHHBIM, TIOCIIETHEE - 11€JIEBBIM
METKaM. 3arpykaeM JIaHHbIE U3 3TOro (Qaiia.

2. OmpenenseM CHHTAaKCHYECKUM aHanu3atop (mapcep) apryMeHTOB, KOTOPBIN
ompejieNsieT TUIl HMCIOJb3yeMOW MOJeNU KiIacCu(UKAIMU, WCXOAs W3 3HAYCHUS
3a/1aBa€MOr0 BXOJIHOTO IMapaMeTpa.

3. Beibupaem QpyHKIHIO OIEHKH U Ha0Op BXOJHBIX apTyMEHTOB.

4. Pa3zbouBaeM MCXOHBIEC TaHHBIE HA O0OYYAIOIINA U TECTOBBI HAOOPHI.

5. OnpenenseM 3HaYCHUS TApaAMETPOB AITOPUTMA: YUCIIO JE€PEBbEB, YUCIIO YPOBHEM
(rmyOuHa) B KaXKJIOM JIepeBe, 3HAaUCHUE I TeHepaTopa ciiy4allHbIX yncel. B 3aBucumoctu
OT BBIOPAHHOTO 3HAYEHUS BXOJIHOTO MapameTpa UCTIOIb3yeTCs MOJENb KiIacCupUKAIIU Ha
OCHOBE CIIyYalHOT'O WJIY MPEIEIIbHO CIYyYailHOTO Jieca.

6. [IponzBoMM 00yUEHNE MOICIIH.

7. Beiuucnsem pe3ynibTaThl pabOThl MOJIENIM HA TECTOBOM HAOOpe JaHHBIX U 3aJlaeM



IapaMeTpbl BU3YAJIN3aLMH IT0JTYYEHHBIX PE3YIbTATOB.
8. BbInoJiHsAeM aHanu3 MOJIYYEHHBIX PE3YyJbTaTOB U CPaBHEHUE PE3YJIbTaTOB pabOThI

MOJIEJIM Ha OCHOBE CIIYYaWHOT'O U IIPEJIEIbHO CIIyYalHOro jeca.

3.3. Ouenka Mep 10CTOBEPHOCTH MPOTHO30B

[Tpu BBIBOJIE pe3yIbTATOB HA dKpaH MOHHUTOpPA, TaM TaK)KE OTOOPaXKAIOTCS 3HAUCHUS
BEPOSITHOCTEH, OTPAKAIOIINX YPOBEHB JOBEPUS IO KaXJAOMY KIAcCy JaHHBIX. B Momenu
KJacCU(UKAITIH UMEETCS BCTPOCHHBIN METO/T, KOTOPBIH MOYXHO UCITOJIb30BaTh BBIYUCIICHUS
Y OIICHKHW 3HAYCHUH YPOBHS JOBEPHUS JIJIS PA3IMYHBIX KJIACCOB JaHHBIX.

1. Jlng wu3ydeHUs JaHHOW BO3MOKHOCTH BBITIOJHUM BH3yalM3alldd I Habopa
JAHHBIX U3 MPEABIAYIIETO MPUMEpa.

2. JIis KaXaoW TOYKH BBIYUCISIEM BEPOSTHOCTH €€ MPUHAICKHOCTH KaXKJIOMYy W3
TpeX KIJIACCOB, MOCIIE Yero BEIOMPAEM TOT KJIacc, KOTOPOMY COOTBETCTBYET CaMbIii BHICOKHIA

YPOBEHB JOBEPHUSL.

3.4. O6paboTka 1ucdaTaHCca KJIACCOB

1. KauectBo paboTbl Mozaenu KilacCUPUKALMK  OMNPENEsIeTCs KaueCTBOM
UCIIONIB3YEMBIX JaHHBIX. (s 3¢ dexTuBHON paboThl MOACIH HEOOXOIUMO YTOOBI HaOOp
BKJIIOYaJ B ce0s1 paBHOE KOJIMYECTBO JAHHBIX JUIsl KaXK0ro Kiacca. OgHaKo COOIIOCTH ATO
TpeOOBaHKE HE Bcerja BO3MOXKHO. B 3TOM ciiyyae HEOOXOIMMO YYUTHIBATH BO3MOKHBIN
nucbananc. PaccMoTpum paGoTy 3TOM mporeaypbl Ha KOHKPETHOM npumepe. s aToro
co3maeM HOBBIM ¢aitn Python m ummoptupyem HeoOXoauMmble IMakeThl. B kadecTBe
MCTOYHUKA JTAHHBIX MCIIOIB3YEM TEKCTOBBIN (aiii, Kakaas CTpoKa KOTOPOTO COJEPIKHT
3HAUEHUs, pa3JleJICHHbIC 3aIsiTOW, B HAOOpe BBIIEICHBI /IBa Kiacca MaHHbIX. [lepBrie aBa
3HAQYEHUS] COOTBETCTBYIOT BXOJIHBIM JAHHBIM, MOCJIEAHEE - IEJIEBbIM METKaM. 3arpy3um
TaHHBIE U3 3TOTO (haiina.

2. Pa3OuBaem MCXOAHBIC JaHHBIE HA 00YYAIONMIUN U TECTOBBIA HAOOPHI.

3. OmpenenuM YUCTIOBBIC MapaMeTphl MOJECIH HA OCHOBE MPEACIBbHO CIIyYalHBIX
JIECOB, YIPABISAIOIINE OLIEHKONW U 00paOO0TKOI BO3MOXKHOIO JucOajaHca.

4. Cozpmaem Mojelb Kilaccu(UKalMU U TMPOU3BOJMM €€ oOydeHwe Ha Habope

TPCHUPOBOYHBIX JAHHBIX.



5. Beruncisem nokaszatenu 3¢ ()eKTUBHOCTH pabOThl MOJEIU W BBIBOAUM Ha 3KpaH

MOHHUTOPA OTHUCT O PE3yJibTaTax KJ'IaCCI/I(l)I/IKaHI/II/I.

3.5. HaxoxkaeHnue ONTUMAJBHBIX O0y4alIIUX MNAPaAaMETPOB C TMOMOIIbIO
CEeTOYHOI0 NMOUCKA

1. [Jns yaydmieHdsi Tpoliecca BbIOOpa ONTUMANIBHBIX —MapaMmMeTpoB  3aJadd
KJ1accuUKaIMyu UHOTIa UCIIOJIb3YIOT CETOUHBIA MOUCK. PaccMOTpuM, KakuM 00pa3oM 3TO
NpOUCXOAUT Ha mpumepe. Jlms storo cosmaem HOBBIM (aiin Python m mmmoprupyem
HEe0OXoAuMbIe MakeThl. BXoJHBIE JaHHBIE JIsI pabOThl UMIIOPTUPYEM M3 HMEIOIIETOCs
daiina.

2. BeiienuM B MCXOJHBIX JaHHBIX 3 Kjacca U pa3jeiuM JaHHBIX Ha OOydYarolIui u
TECTOBBIN HaOOPHI.

3. 3aganuM ceTKy 3HA4YeHHM MmapaMeTpoB /Jis TeCTUpOBaHHS Monaenu. B mporecce
TECTUPOBAHUSI MbI (PUKCUPYEM 3HAUCHUE OJTHOTO U3 MapaMETPOB 3aJjauu, U3MEHSS B TO Ke
BpeMsi 3HAauY€HUs OCTAJIbHBIX MapameTpoB. [Ipormenypa moBTOpseTCs A KaXKIOTO W3
napameTpoB. TakuM o00pa3oM, ompenessieM 3HAuYeHHUs IapaMeTpPOB COOTBETCTBYIOLIUE
ONTUMAJILHON KOMOWHAIUH.

4. Jlng Kaxaoro mapameTpa BBIMOJIHSIEM CETOYHBIA MOUCK W o0ydaeM MOJeib Ha
KOHKPETHOW KOMOMHAIIMH TTapaMETPOB.

5. BriBoiM Ha 3KpaH MOJTYYEHHYIO OIEHKY IS KaXK0M KOMOMHAIIMY TTapaMeTPOB U

OOIIMIA OTYET O pe3ybTaTax padoThl MOIEIH JJISI PA3TMYHBIX OIICHOYHBIX 3HAUCHHM.

3.6. BblunciieHne 0THOCUTEIbHOI BA:KHOCTH NPU3HAKOB

1. Paccmorpum paboTy anropuTMa ONpPEAENCHUS OTHOCUTEIBHOW BaXHOCTH
OTICNIBHBIX MpHU3HAKOB Ha mpumepe. s storo cosmaem HOBBIM (aiin Python wu
UMIIOPTUPYEM HEOOXOAMMBbIE TMAaKeThl. B KauecTBe WCXOAHBIX JaHHBIX HCIIOIb3YeM
npemnaraemerid  Gaiin.  [{nsg  peanucTHYHOCTH TepeMeriaeM  CIyJ9ailHbIM — 00pa3om
MMEIOITUICS HAOOp JaHHBIX.

2. PaznensieM nMeromuiicsi HAOOp TaHHBIX HAa 00YYArOIINi M TECTOBBIN HAOOPHI.

3. Beibupaem mojeis perpeccun AdaBoost u BeImoHsIeM 00y4YeHHE MOICITH.

4. BeinoJiHsieM OleHKY 3(PGEeKTUBHOCTh JTAHHOTO METO/IA.



5. BrmosHsieM HOPpMAJIN3allHUI0 ITOJYUYCHHBIX 3HAYCHUM U IMPpOBOAHUM OTHOCHUTEIIbHOU

BOXHOCTH MApaMETPOB.

3.7. TIporHo3upoBaHue HMHTEHCHBHOCTH OPOKHOIO [BHKE€HHSI C TOMOIIbIO
KJIacCH(PUKATOPA HA OCHOBE NPeeIbHO CJAYYANHBIX JIECOB

1. PaccMoTpum paboTy Mojenu KiacCu(pUKAIMU HA OCHOBE MPEEIbHO CIy4alHBIX
JIECOB JIJISL PEIICHMsI 3aa9d MTPOTHO3UPOBAHUS MHTCHCUBHOCTH JIOPOXKHOTO JBYOKCHHS. B
Ka4eCcTBE MCXOMHBIX JaHHBIX MCIIOJIb3YeM MpeasiaraeMbiil (haiin, Kaxmaass KOTOpOro cTpoka
COJICP)KUT CTPOKOBBIC 3HAYCHHUS, pa3JeICHHbIC 3alsATOW. 3HAYEeHHUS B CTPOKE
0T(hOpMaTHPOBAHBI CIEAYIONUM 00pa3oM: JIeHb HEIeNH, BpeMsi CyTOK, MECTO Ha JOpOTe,
JIBOWYHAS TIEPEMEHHAs ITOKa3bIBAIOIIAs Hadajcs JM Yac MUK (1a MW HEeT), YHCIIO
MPOE3KAIOIIUX TPAHCTIOPTHBIX CPEICTB.

3aaya COCTOUT B MOJTYYEHUH MTPOTHO3ZHOTO PEIICHHS O BO3MOKHOM 00beMe Tpaduka
Ha OCHOBAaHMHM TpENOCTaBlIeHHOW MH(popMammu. J{is pemeHus] TaHHOW 3aJadyd Cco37aeM
MOJIENIb PErPEeCcCUr Ha OCHOBE MPEJENbHO CIy4yaWHBIX JIecoB. JIJist 3TOro co3maeM HOBBIN
daiin Python u ummoptupyem HeOOXOAMMBIC TAKETHI.

2. Copgeprkanuecs B HA0Ope HEYHCIIOBbIE MEPEMEHHbIE HYXIAIOTCS B KOJUPOBAHUU.
[Ipu >TOM nns KaXIOro MpU3HAKa, HYKIAIOMIErocs B KOJUPOBAHMH, HEOOXOIUMO
IPEyCMOTPETh OTAEIbHBIN alfOPUTM.

3. Pa36uBaem gaHHbIe HA 00YYaIONMIUN U TECTOBBIM HAOOPHI.

4. BeimonuseMm oOydeHHE MOJENN PErpPeECCHH Ha OCHOBE MPEICIbHO CIyYaliHBIX
JIECOB.

5. Beruucnsiem nokazatenu 3@ heKTUBHOCTH pabOTHI MOJIETTH HA TECTOBBIX JIAHHBIX.

6. BwiOupaem mapameTpsl BU3yalIH3aldd paOOTHl MOJEIM W BBIBOJUM Ha IKpaH

MOHHUTOpPA OTYET O PE3yIbTaTax PabOTHI.

4. TlopsinoK BHINOJHEHUsI PadoThI

4.1. U3yunuth TEOPETUUECKOE BBEJICHHUE.

4.2. TTocnenoBaTeIbHO BEIIOJHUTE BCE 3aaHUs K padoTe.

4.3. CoxpaHWTh CO3JaHHBIC (DAMIBI ¢ MPOTPAMMBI W TIOJYYCHHBIE B MPOIIECCE

BBITIOJIHEHUS pa0OThI PE3yJIbTATHI.



4.4. OhopMUTH OTYET.

4.5. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

5. Conep:kaHue oT4yeTa

5.1. Ha3zBaHue u 11eJ1b paOOTHI.

5.2. TlonyuyeHHble (CreHEpUPOBAHHBIE) BAPUAHTBI UCXOJHBIX JaHHBIX.
5.3. Onucanue UCTIOAb30BAHHBIX MOJIETEH U alTOPUTMOB.

5.4. TIpumepsl peuieHui.

5.5. CKpUHIIOTHI C pe3yiabTaTaMH BBITIOJHEHHBIX 33/IaHUM.

5.6. BbIBO/IBI IO MpoieIaHHOM padoTe.

5.7. Ciucok UCnoJiIb30BaHHOM JTUTEPATYPHI.

5.6. JIucTuHT nporpamMmel.



IIpakTuyeckas padora Ne 6 «Co31aHue peKOMEHAATEJIbHbIX CHCTEM»

1. Iean padoThI

N3yuuTh npuHOMNBI PaOOTHI U MOAXOABI K CO3JaHUI0 PEKOMEHIATCIBHBIX CHCTEM.
O3HaKOMHUTHCSI ¢ HEKOTOPBHIMHU HauOoJiee paclpoCTPaHECHHBIMU METOJIaMH U aJITOPUTMaMU
MIOCTPOCHUSI PEKOMEHJIATEIbHBIX CUCTEM. M3y4uTh MpeioKeHHbIE METOJIBI Ha MPOCTHIX
puMepax MOCTPOEHUsI PEKOMEHIaTEIbHBIX CUCTEM Ha OCHOBE aHAJIN3a MPEAIOUYTCHU.

B npoiiecce BhITIOTHEHUS TPAKTUYECKON PaOOTHI CTYAEHTHI JOJKHBI 03HAKOMUTHCS C
TEOPETUYCCKUMH TIOJIOKCHUSAMH M W3YYUTh HA MPAKTHKE METOJbI PEIICHUS CIICIYIONMINX
3a/1a4:

® TIOHSATH, YTO COOOU MPEICTABIISIIOT PEKOMEHATEIbHBIC CUCTEMBI;

® TIOHSATH, YTO COOOM MpeCTaBIsIeT 00yJaromuii KOHBEHEP;

® U3Y4YUTh METOJ U3BJICUCHHE OJIMDKAUIIINX COCeIeH;

® W3Yy4YUTh METOJIBI CO3JaHUs MOJEIH Kiaccu(uKaum ¢ ucroiab3oBanueM meroga K
OIMDKAMIINX COCENEH;

® HAYYUTHCS IPOU3BOIUTH BHIYMCICHUE OIIEHOK CXOCTBA;

® M3yYUTh METO]] pEUICHUs 3aJja4l KJIACCU(DHUKAIIMU TaHHBIX C TIOMOIIbIO «HAWBHOTO
OaliecoBCKOro KiaccudpukaTopay;

® y3HATh, YTO TaKOE KOJUTaOopaTUBHAS GUIBTPALMS U HAYYUTHCS UCIIOIB30BATh STOT
METO/T JJIs TIOMCKA TOJIh30BaTENEeH C OXOKUMH MPEOUYTCHUSIMH;

® HAY4YUThCS TMPUMEHATHh W3YYEHHBIE METOABl Ha TPUMEPE TOCTPOCHUS
pPEKOMEHIAaTEIbHON CUCTEMBI JIJIsl ToA00pa PHIIbMOB;

¢ HAYUYUTLHCA ITPUMCHATHh U3YUCHHBIC MCTOAbI AJIs PCIICHUSA IIPAKTHYCCKUX 3a1a4.

2. TeopeTuueckoe BBeJleHUE

2.1. Obyuarommuii KoHBejliep

OOBIYHO CHCTEMBl MAIIMHHOIO OOYYEeHHUSI CTPOSITCA HAa MOMAYJIBHOH OCHOBE.
KonkperHass koHe4Has I1IeJdb JOCTUTAETCA 3a cuYeT (OPMUPOBAHHS TOIXOSIIIHX
KOMOWHAIUKA OTACTbHBIX Moxayiei. B Oubnmoreke SCikit-learn comepxkarcs ¢yHKIHH,
MO3BOJISIIONME OOBEANHATh PA3IMUHBIC MOIYJIW B €IMHBIC KOHBEHEpHBIC Iemouku. Ham

OCTacCTCA JIMIIb YKa3aTb HYKHBIC MOAYJIHM BMCCTC C COOTBCTCTBYIOIIMMHU IIapaMCTpaMU.



Jlanee Ha OCHOBE ATHX MOJYJEH CO3aeTCs KOHBEWep, KOTOpbId 00pabaThIBAE€T JaHHBIE U
TPEHUPYET CUCTEMY.

Konseiiep MoxeT (popMupoBaThCs U3 MOAYJEH, BEIIOJHAIOINX pa3InyHble QYHKLHUH,
TakhMe Kak OTOOp MPU3HAKOB, TMpeABapuUTelibHas 00padOTKa MaHHBIX, MOCTPOCHHE

CHy‘I&ﬁHBIX JICCOB, KJIIaCTCpHU3alusd 1 T.II.

2.2. Knaccnduxanus merogom K Oumkaimux cocenei

JIns co3gaHus BBIBOJOB B PEKOMEHIATENIBHBIX CHUCTEMAaxX LIMPOKO pPaclpOCTpPaHEH
MeTonl Onmmxalmmx cocefeil. nes meroga cocTouT B BbIOOpE TOYEK HAOOpa JAHHBIX,
pacnoiokeHHbIX Hanbosee OJU3K0 K paccMaTpUBaeMON TOUKE.

Ha sToM mnpuHImne mnocTtpoeHa Mojenb Kiaccu(ukaiuu, B KOTOPOHM pa3zbueHue
00BEKTOB Ha KJIACCHI BHITIOJIHAETCS HA OCHOBE MPUHIMNA OJIMKAUIINX coceqel. AIroputm
HaXoAUT B oOydaromieM Ha0Ope MHOXKECTBO TOYEK, SBISIOMIUXCS ONMKaNIINMHU 110
OTHOLICHUIO K HCCIENYyeMON TOYKE; I Ha3HAaueHUs Kjacca IMPOBOJIUTCS Mpoueaypa
"ronocoBanus". [locie yero myisg Kaxaoro oObeKkTa BXOJHOrO Habopa BbIOMpaeTcsl TOT

KJIacc, KOTOPOMY COOTBETCTBYET HAaMOOJIbIIIEE YHCIIO "TOI0COB".

2.3. BolunciieHue OEeHOK CX0ACTBAa

[Ipu mocTpoeHUH pPEeKOMEHAATEIBHBIX CHCTEM OYECHb BAXKHYIO POJIb MTPAeT BBIOOP
criocoba CpaBHEHUS PA3IUYHBIX OOBEKTOB, BXOIANIMX B Habop maHHBIX. s 3Toro
UCITONIB3YIOTCS OIICHKH cX0jcTBa. OIIEHKa CXOJICTBA JAeT MPEJCTABICHUE O TOM, B KaKOH
CTEIEHU JIBa 00HEKTAa MOTYT CUMTATHCA aHAJIOTMYHBIMU APYT ApyTy. s 3Toi nenu yacto
HCIOJIB3YIOT OLIEHKM JABYX THUIIOB: €BKIMIOBBI U 1O [Iupcony. B OoCHOBY €BKIIMIOBOM
OIIEHKHU TOJIOKEHO €BKJIMIAOBO PACCTOSIHME MEXKAY JABYMSI TOUYKaMU JTaHHBIX. EBKJINI0BO
paccTosiHME HE OrpaHUYCHO 110 BesmyuHe. [ToaToMy MBI O€peM COOTBETCTBYIOIIEE 3HAUCHUE
1 ipeoOpaszyemM ero TakuMm oopa3oM, 4ToObl HOBOE 3HaUECHHUE HaXOAUI0Ch B auara3oHe ot ()
10 1. Ecimu eBKIna0BO pacCTOsTHUE MEXTY IBYMS 00BEKTaAMHU BEIUKO, TO COOTBETCTBYIOIIAS
€BKJIMJIOBA OIICHKA JOJDKHA MMETh HEOOJIBIIYIO BEIMYHMHY, IMOCKOJBKY HH3Kas OICHKA
yKa3bIBaeT Ha Majyl0 CTEeTEHb CXOACTBa MEXIy oO0bekTaMu.(CreqoBaTelbHO, €BKIUIOBO

paccTosiHie 00paTHO MPOMOPIUOHATIBLHO E€BKJIMIOBOU OLICHKE.



Ouenka cxonactBa mo IlupcoHy - 3TO MaremaTudeckas Mepa KOPpeNsiuu ABYX
0o0bekToB. JJisi ee BBIYUCICHUSA WCIOJB3YIOT KOBapUAlMIO JBYX OOBEKTOB M UX
WHJIMBUIYaJIbHbIE CTAHIAPTHBIEC OTKJIOHEHUs. 3HAUEHUS 3TOM OI[EHKH MOTYT U3MEHSTHCS B
npeaenax ot -1 1o +1. Onenka +1 yka3pIBaeT Ha BBICOKYIO CTEIEHb CXOJCTBA OOBEKTOB,
TOTJIa KaK OlleHKa -1 - Ha Oombiue pazauuus Mexay HuMu. OnieHka 0 CBUIETETLCTBYET 00

OTCYTCTBHH KOPPCIIALUN MCKAY ABYMS 00BEKTaMH.

2.4. MeTtoa kos1a00paTUBHON pUiIbTpannu

Tepmun konnabopamuenas punompayusa OTHOCUTCS K MPOIECCY UICHTU(PUKAIIUU
mrabJIOHOB TMOBEJCHUST OOBEKTOB HaOOpa MaHHBIX C MEJIbI0 TPUHATHS PEIICHUM
OTHOCHUTEJIBHO HOBOTO 00OBEKTa. B KOHTEKCTE pPEKOMEHIATEIbHBIX CHCTEM METOJ
KOJUTa0OpaTUBHON (DUIBTPAIIUU UCTIOTB3YIOT ISl POTHO3UPOBAHUS IIPEANIOUYTEHUN HOBOTO
IOJIb30BaTEII HAa OCHOBAaHMHM UMEIONIeHcs WHGOPMAIMK O TPEANOYTCHUSX JIPYTUX
M0JIb30BaTeNel ¢ AaHAJIIOTUYHBIMHU BKYCaMHU.

CocraBisiss TpPOrHO3bI JIJISl TPEANOYTEHUN HHAMBUAYAIBHBIX MOJIb30BATENICH, MBI
UCIIOJIb3YEM HMEIOIIYIOCS COBMECTHYIO HH(OpMAIUI0O O MPEANOYTEHUSX JIPYTUX
nojp3oBareneid. VIMEHHO TOSTOMY  JaHHBIA  METOJ  (WIBTPAllMU  HAa3bIBACTCS
KOJUTaOOpaTHBHBIM.

B nanHOM ciyyae OCHOBHOE JOMYIIEHUE 3aKII0YAeTCsl B TOM, UTO €CJIH JIBa YeJIOBEKa
JaI0T OJAMHAKOBBIE PEUTUHTOBBIE OLIEHKH OJHOMY U TOMY K€ OOBEKTY WJIH SIBICHUIO, TO
UX OIICHKH JpYyrux OOBEKTOB Takke OyayT mpuMepHO oauHakoBbiMHU. Kak mpaBwuiio,
KOJUTa0OpaTHBHYIO (UIBTPAIIMIO MPUMEHSIOT, KOTJa MMEIOT JIeJI0 ¢ HabopaMH JTaHHBIX

00mBIIOTO pasmepa.

3. [IpakTHyeckas 4acThb

3.1. Co3nanue o0yuawiero Konseiiepa

1. PaccmoTrpum mpumep co3gaHusl KOHBeilepa Juisi BblOOpa HaumOoisiee BaxHbIX K
MPU3HAKOB M3 BXOJHBIX JAHHBIX U UX MOCJIEAYIONIeH KiIacCu(UKALUKA C UCIIOIb30BAHUEM
MOJIEJIM Ha OCHOBE MPEJEIbHO ClIydaiiHoro jeca. Jjis aToro cozmaeM HOBBIN (aitn Python
U UMIIOPTUPYEM HEOOXOAUMBIE MAKETHI.

2. Hcnonb3ys BCTpoeHHYIO (DYHKIIHIO U3 TiporpammHoro nakera Scikit-learn



TreHEpUPYEM MAapKUPOBAaHHbIE BbIOOPOUYHBIE JaHHBIE JJI1 MPOLECCOB OOy4YeHUs U
TECTUPOBaHMs. YMCIIOBbIE 3HAUYEHHUS B KaXKJIOM BEKTOPE NPHU3HAKOB T'€HEPUPYIOTCSA C
MCIIOJIb30BAaHUEM TE€HEepaTopa CilydalHbIX BbIOOpOK. Kaknas Touka HaHHBIX BKIIOYAET
IeCTh UHPOPMATUBHBIX MPU3HAKOB U HE COJIEPKUT HU OJHOTO U30BITOYHOTO.

3. Co3naem KkoHBeWep MyTeM OO0bEeIMHEHMsI OJIOKa CENEKUUU MPU3HAKOB, KOTOPBIN
BeiOUpaeT K "my4ymux" mnpuzHakoB W 0OJ0ka KiacCHM(DUKAMU HAa OCHOBE MPEACIBHO
CJIy4anHoro Jieca.

4. 3amaeM 4YHUCIOBbIE 3HAYEHHUS MapaMeTpoB OJOKOB. OTH 3HAYEHUS MOTYT
U3MEHSTHCS B IIpoliecce paboThI.

5. BrimonHsieM oOydeHHe KOHBeMepa, HMCMOJb3ys CreHEpUpOBaHHBbIE MEpen ITHUM
BbIOOPOYHBIE TaHHBIE.

6. B pesynbTare mosiydaeM MPOTHO3HBIE PE3yJbTAThl JUIsl BCEX BXOJHBIX 3HAYCHUU.
Brruncrisiem o1ieHKy Ha OCHOBE MapKUPOBAHHBIX TPEHUPOBOYHBIX JTAHHBIX.

7. BeIBOJIUM Ha 2KpaH MOHUTOPA OTYET O pe3yjbTatax padOThl KOHBEHeEpa.

3.2. U3BJjeyenue OJMKANIINX coceaeit

1. PaccMoTpuM npuMep HaXOXKIASHUS OMKaWIINX coceieil 3aJaHHON TOUKY JaHHBIX.
Jliist aTOro co3gaeM HOBBIH (haiia Python u uMmoptupyeM He0OXOUMBIE MTAKETHI.

2. 3agaeM HaOOp TOYEK U YHCIIO OJIMKAWIINX cocee M1l CpaBHCHHS.

3. BbiOupaem TeCTOBYIO TOUYKY, I KOTOPO# OymeM u3BieKaTh K OImKalimx
coceneii. 3a1aeM mapaMeTpbl BU3yalu3alui BXOAHBIX JaHHBIX.

4. Co3maeM MOJENb M BBHITIONHSEM €€ Oo0yueHue Ha OCHOBE MeTona K Ommkalmmx
coceell Ha Habope BXOHBIX JAHHBIX.

5. Tlocne 3aBepiienus nporecca 00y4eHHUsI TPUMEHSIEM 00YIEHHYIO MOJIEIb JIJIst
W3BJICUEHUS OJIMKANUIITUX COCENIEH OTHOCUTEIHLHO TECTOBOW TOUKH.

6. BwiOupaem mapaMeTphl W BBINIOJHIEM BHU3YAIH3AIUIO PE3YJIbTaTOB PAOOTHI

MOJIEIH, BEIBOJAUM Ha SKPaH TECTOBYIO TOUKY U €€ OJNMKANUIINX cocenei.

3.3. Coznanue Moaeu Kiaccupukanuu MetoaoM K Oamkaiimmx cocenei
1. PaccmoTpuM mpumMep CO3daHUsI MOJACIH KIaCCU(PHUKAIIUKM C HCIOJIb30BaHUEM

Mmetona K ommwkaimux coceneid. st 3Toro coznaem HOBBIH ¢air Python n nmmoptupyem



HEOOXOIMMbIE MMAaKeThl. BXOMHBIE NaHHBIE 3arpy’kKaeM U3 MPEIOCTaBICHHOTO TEKCTOBOTO
¢aitna. Kaxknas ctpoka TekcToBOro (aiia cCOAepXUT 3HAYCHUS, pa3felIeHHbIC 3aIlsiToM,
JTaHHBIE Pa30UTHI HA YEThIPE KJlacca.

2. Busyanusupyem BXOJHBIC JdaHHBIC, UCIIONB3YS YETHIPE MapKepa pa3IndHOU
(bopMBI.

3. 3amaeM 4uciO TOYeK OnwkalmMx cocefed, KOoTopoe OyIeT HCIoIb30BaTh
QJTOPUTM, a TAK)KE IIar CETKH JJIsS BU3YaIU3alluy TPAHMII.

4. Coznaem mojenb kinaccudukanuu MetoioM K oimmkaimmx coceen.

5. BemosiHsgeM 00ydeHne MOJICNIA Ha TPCHHUPOBOYHBIX JIAHHBIX.

6. Pemraem 3anmavy kinaccudukaiiy s BCeX TOYeK Habopa.

7. 3agaeM mapaMeTphbl BU3yallu3alliy pe3yabTaToB KIaCCU(UKAIIUH.

8. na ouenHku 3p(PEeKTUBHOCTH pabOThl MOJENM BHIOMpPAaeM TECTOBYIO TOUKY.
N3Bnekaem K Onmkalux coceleil TeCTOBOW TOYKM C TMOMOIIBI OOYYeHHON Mojenu
kiaccudukanuu Ha ocHoBe K Onmmxkalmx coceneil.

9. HactpauBaem mapamMeTpbl BU3yalu3allMK Pe3yIbTaTOB padOThl Mojenu. BriBoaum

Ha KpaH MOHUTOPA MpeACKa3aHHBIA PE3yNIbTaT.

3.4. BblunciieHHe OIIEHOK CXO/CTBA

1. PaccmoTpuM nmpuMep BBIYMCIIEHUSI OLIEHOK CXOJCTBA. {1 ATOTO co3/1aeéM HOBBIM
¢aitn Python u umnopTrpyem HEOOXOAUMBIC TTAKETHI.

2. Cozmanum mapcep s oOpaOOTKH BXOJHBIX apryMeHTOB. M OyayT CIyXKHUThH
MMEHa JBYX IIOJIb30BaTEe W THUN OIEHKH, KOTOpas OyIeT HCIOIb30BaThCs IS
BBIYHCIICHUS CTETICHU CXOJICTBA.

3. Co3maem (yHKIMIO OIEHKH CXOJCTBAa Ha OCHOBE €BKJIHMJIOBAa paccTosHus. s
ATOTO MCTIOJIB3YyEM 3HaUCHUE KBAIpaTa Pa3HOCTH PEUTHHTOBBIX OIICHOK.

5. Betbupaem QyHKITHIO 7151 OIIEHKH CXOACTBA 1o Kputeputo [Tupcona.

4. BeibupaeM epeMEeHHYO IS OTCICKUBAHUS (UIBMOB, MOJYIUBIINX PEUTHHTOBYIO
OIICHKY, W M3BJieKaeM Takue (pribMbl. B ciiydae oTCyTCTBUS TaKMX (PUIBMOB, BRIYMCIICHUE
OIICHKH CXOJICTBA HE MTPOU3BOJIHUTCS.

6. BeumciseMm 3Ha4YeHHSI MapaMeTPOB, HEOOXOAWMBIX IS OIICHKHA CXOJICTBY Ha

OCHOBE €BKJIMJIOBA PACCTOSAHUS U 10 KpuTeputo [Iupcona.



7. BbiOrpaeM OCHOBHYIO (DYHKLHMIO Y AaHAJIU3UPYEM BXOJHBIE APTYMEHTHI.

8. Bbrumcisiem OLEHKY CXO0JICTBa HA OCHOBAHUU BXOJHBIX apT'yMEHTOB.

9. HactpanBaem mapaMeTpbl BU3yalU3alMKU PE3yIbTaTOB padoThl MoJeau. BeiBogum
Ha PKpaH MOHHUTOPA MOJYyYEHHBIE PE3YyIbTaTHI.

10. U3meHsem 3HaueHUsT MapaMeTpOB MW HUX COYETaHUA M  IOBTOpSEM
BBIIICONMCAHHYIO TOCJEN0BAaTEIbHOCTh JAecTBUl. CpaBHUBAaeM HOBBIE PE3YJIbTATHI C

MMOJTYYCHHBIMH PaHCC.

3.5. Ilouck mnoab3oBaTeseid ¢ MOXOKMMH TMPEANOYTEHUAMH METOAOM
KOJUIA00PATUBHON (PUJIbTPALIUN

1. PaccmorpuM mnpuMep pelIeHHs 3aladyd TOHMCK TMOJb30BaTeNell C TMOXO0KUMHU
NOPEINOYTEHUSIMU METOJIOM KOJITaOopaTUBHON (uibTpanuu. [is 3Toro cosmaeM HOBBIH
daiin Python u ummoptupyem He0OXOAMMBIC TAKETHI.

2. BeibupaeM QyHKIIMIO JJIsl TAPCUHTA BXOJHOTO apryMeHTa «UMsI TT0Ib30BaATENSN».

3. 3amaeM (yHKIMIO A7 MOMCKA IOJb30BaTeNed, aHAJIOTUYHBIX yKazaHHoMYy. Jlyid
OLIEHKHM CXOJCTBa McCHoOib3yeM kpurepuil Ilupcony. Brluucisgem Ha ocHOBe Kputepus
[TupcoHa CcXOACTBO MEXIy YKa3aHHBIM II0Jb30BaTeieM U BCEMH OCTaJbHBIMU
HOJIb30BaTENIIMU B HA0OpE TaHHBIX.

4. BbInosHSE€M COPTUPOBKY IMOJYYEHHBIX OLIEHOK IO yObIBaHMIO. BpiOupaem n
HEPBbIX MO3UIUI U3 JAHHOTO CIHCKA.

5. OmnpenenseM OCHOBHYIO (YHKIHMIO M aHAJIM3UPYEM BXOIHBIE apryMEHThI, 4TOOBI
U3BJI€Yb UMSI T10JIH30BATENS.

6. Haxogum mepBBIX Tpex MOJb30BaTeNed, aHAJIOIMYHBIX I0JIb30BATEIIO,
YKa3aHHOMY B Kau€CTBE BXOJHOI'O apryMEHTa.

7. BbIBogMM Ha 3KpaH MOHHMTOpPa MMEHa IOJIb30BaTejeil BMECTe C OLEHKaMU

CcXoAacCTBa.

3.6. Co3nanue pekoMeHIATeJIbHON cUCTeMbI )i BbIOOPa GUIBLMOB
1. PaccmoTrpum paboTy pEKOMEHIATENbHBIX CHUCTEM Ha TMpPUMEpPE CO3JaHUS
PEKOMEHAaTEeIbHON CUCTEMBI Il TpocMoTpa (puiibMoB. B kKauecTBE MCXOJHBIX JTaHHBIX

UCIIOJIb3YEM MPEIIOKEHHBIN (aiis, cogepkamuii nHGOpMALlMU O TMOJIb30BATENSIX U



OLIEHKaX, MAaHHBIX UMHU pa3iuuHbiM (uiabMaMm. 3ajada COCTOMT B TOM, YTOOBI CO3/1aTh
CHUCTEMYy, KOTOpas MOrja BbIJaBaTh PEKOMEHAAIMH KOHKPETHOMY TOJIh30BATEINIO,
OTHOCHUTEJIBHO T10100pa PuiIbMOB AJisl TpocMOTpa. Takum 00pazoM, MOJIECNIb JTOJKHA YMETh
HAXOJWUTh MOXOKHUX MO MPEAMOYTEHUSM TOJIb30BaTeIe B MMEIOIIEMCs Ha0OpeJaHHBIX U
MCTIOTB30BaTh MH(GOPMAIIHIO 00 UX MPEANOUYTECHUIX 151 POPMHUPOBAHUS COOTBETCTBYIOIICH
pekoMenanuu. s 3Toro cozmaem HOBBIN ¢aitn Python u umnoptrpyem HeoOXonuMbie
MAKETHI.

2. 3amaeM QYHKIHIO JIJIsl TAPCUHTA BXOJHOTO apTyMEHTA: «UMSI MOJIh30BATEIIS».

3. BeiObupaeM ¢yHKIMIO, KOTOpas OyJeT Mojay4yaTh PEKOMEHJALUU JJis1 YKa3aHHOTO
nonp3oBatensi. Ecnmu mHpopmamms o0 ykazaHHOM TOJNB30BaTENe OTCYTCTBYET B Habope
TAHHBIX, TCHEPUPYETCS HCKITIOUCHUE.

4. OnpenensieM IEpeMEHHBIC I CPABHEHUS U BBIYUCIISIEM OLIEHKY CXOJICTBA MEKIY
yKa3aHHBIM TIOJTh30BATENIEM W BCEMH OCTAIBHBIMHU TOJB30BATEISIMA B HAOOpE JTaHHBIX.
Ecnu onenka cxojnctBa Menbie 0, mepexoquM K CIIeIyIOIEMY 0Ih30BaTEelIo.

5. JloGaBnsieM CHUCOK (WIBMOB, HMEIOIIMX OLEHKH, HO €Ile HEOLICHEHHBIX
yKa3aHHBIM I10JIb30BATEJIEM.

6. BpluucisgeM B3BEIICHHYIO PEUTUHTOBYKO OLIEHKY JUIS KaXJIOTro DJEMEHTa
OT(UIBTPOBAHHOIO CHHUCKA. B ciyyae oTcyTCTBUS MOAXOAAIUX (HUIBMOB PEKOMEH AU
He (hopMupyeTcs.

/. BpimonHsieM HOpManM3alUil OLIEHOYHBIX 3HAYEHWH HA OCHOBAaHHMM B3BELLIEHHBIX
OLICHOK.

8. BrImmosHseM COPTUPOBKY OLIEHOK U (DOPMHUPYEM PEKOMEH/IAIIHH.

4. TlopsiioK BHINOJIHEHUSI Pa00ThI

4.1. U3yunuTth TEOPETUUECKOE BBEJICHHUE.

4.2. TlocnenoBaTeIbHO BBITIOJIHUTH BCE 3aJ]aHUS K TPAKTUIECKOM padoTe.

4.3. CoxpaHWTh CO3JaHHBIC (DAIBI ¢ MPOTPAaMMBI W TIOJYYCHHBIE B MPOIIECCE
BBITIOJTHEHUS PA0OTHI Pe3yIbTATHI.

4.4. OpopMHUTH OTUET.

4.5. OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHL.



5. Conep:kanue oTyeTa

5.1. Ha3BaHue u 11es1b paOOoTHI.

5.2. [lonyueHHble (CreHEpUPOBaHHBIE) BAPUAHTHI UCXOIHBIX JaHHBIX.
5.3. Onucanue UCTIOAb30BAHHBIX MOJIEEH 1 alTOPUTMOB.

5.4. TIpumepsl peuieHui.

5.5. CKpUHIIOTHI C pe3yiabTaTaMH BBITIOJHEHHBIX 33/IaHUM.

5.6. BriBOJIbI IO MIpoOJIEIaHHOM padoTe.

5.7. CnucoK UCnoJIb30BaHHOU JTUTEPATYPHI.

5.6. JIucTuHT nporpaMmel.



IIpakTuyeckas padora Ne 7 «O0padoTKa eCTECTBEHHOI'0 SI3bIKA»

1. Iean padoThI

N3yuuTh METONIBI M MOAXOAbI K PEUICHUIO 33aJ1ayd 00pabOTKH €CTECTBEHHOI'O S3bIKa.
O3HAaKOMHUTBCS C OCHOBHBIMU TOHSATUAMHM U ONEpalusMU 1O 00pabOTKe TEeKCTa.
O3HAKOMHUTBCSI C HEKOTOPBIMU HM3BECTHBIMU MOJAENIAMH OOpaOOTKM TeKCTOB. M3yuuTh
MPEIJI0KEHHbIE METO/Ibl Ha IPOCTHIX IpUMEpPaX 00pabOTKH (PparMeHTOB TEKCTA.

B npouecce BbINOMHEHUS TPAKTUYECKON pabOThl CTYJAEHTHI TOJKHBI O3HAKOMUTHCS C
TEOPETUYECKUMHU TOJIOKEHUSIMU M U3YYUTh Ha MPAKTUKE METOJbI PEHICHUS CIEAYIOIINX
3aj1a4:

® MOHATb, YTO COOOM MPEICTABIISET MPOLIeypa TOKEHU3AIMU TEKCTOBBIX JTAHHBIX;

® U3YYHUTh METOJUKY MPeoOpa3zoBaHusi CIOB B X 0a30Bbie (HOPMBI C TOMOIIBIO
CTEMMUHTA U JIEMMaTU3aIl1H;

® MOHATHh METOAUKY pa30HeHHs TeKCTa Ha OJIOKH;

® U3Y4YUTh METOAbI (OPMUPOBAHUS TEPM-JOKYMEHTHON MaTpHUIbl C IMOMOIIBIO
moenu Bag of Words;

® Hay4UTbCS CO37aTh MOJEIb IIOCTPOEHUS IIPOTHO30B 10 KaTErOpHsIM;

® U3YYUTh METOJI IOCTPOEHHUS AITOPUTMA aHAJIM3a IPaMMaTHYECKUX POJIOB;

® y3HaTh, YTO TaKOE€ KoJlabopaTuBHas GUIBTPALIUS U HAYUYUTHCS UCIOJIB30BATh 3TOT
METOJ /1715l TIOMCKA I0JIb30BaTENEH ¢ MOXOKUMU IIPEANOYTEHUSIMH;

® HayuMTbCsl IPUMEHATH METOJIbl CEHTUMEHT-aHaliu3a M  TEMaTUYECKOTO
MOJIETTUPOBAHUS JIJIsl TOJTYUYEHHSI OLIEHOYHBIX IPOTHO30B B Mpoliecce 00pabOTKU TEKCTOB;

¢ HAYUYUTLHCA ITPUMCHATHh U3YUCHHBIC MCTOAbI AJIs PCIICHUSA IIPAKTUYCCKUX 3a1a4.

2. TeopeTuueckoe BBeIeHUE

2.1. BBeieHHe ¥ YCTAHOBKA MAKETOB

O6paboTka €CTECTBEHHOI'O S3blKa SBJISIETCS BaXXHOM 4YacThI0 COBPEMEHHBIX
nHpopManmoHHbIX cucteM. OCHOBHOW 3ajaueld B 00jacTH 0OpabOTKHM €CTECTBEHHOTO
s3bIKa SBISIETCS pa3paboTKa aJIrOpUTMOB, KOTOPbIE TMO3BOJSIIM Obl KOMIBIOTEPAM
pacro3HaBaTh HECTPYKTYPUPOBAHHBIM TEKCT M MOHUMATh XKUBYIO pedb. (s moHUMaHUs

CMBICJIa KOHKPCTHBIX HpeI[JIO)KCHI/Iﬁ O0onbpIIOE 3HAUCHHE MMEET KOHTEKCT. UeaoBek I



MOHMMAHHUSI KOHTEKCTa B TaKUX CiydasiX MCIOJIb3yeT CBOM HAKOIUICHHBIC 3HAHMS,
HCKYCCTBEHHBIE CUCTEMBI JK€ IOKa ITOTO JIeJIaTh HE YMEIOT.

Jlns mpeoponeHus 3TOW MpoOsieMbl pa3pabaThIBAIOTCS Pa3IUyHbIC MPHIOKEHUS Ha
OCHOBE METOJIOB MAIIMHHOrO 00y4eHus. Jlyigs paboThl TakuX MNPUIIOKEHUU TPeOyroTCs
OTPOMHBIE MAaCCUBBI TEKCTa, METOAbl OOYUYEHHMsI aJropuTMa JJisi BBITIOJHEHUS Habopa
HEOOXOMUMBIX 3aJlad, TaKMX KaK KaTeropusalus TEKCTa, CEHTUMEHT-aHallu3 WU
TeMaTuueckoe MojenupoBanue. I[lpy >ToM anropuTmbl  ydarcs OOHapyXUBATh
MOBTOPSIIOIIHECS 111a0JI0OHBI BO BXOJIHOM TEKCTE M U3BJIEKATh COJICPIKAIIUNICS B HEM CMBICT.

[Tpu pabote ¢ TEKCTOM MPOUCXOAUT pa3OMEHHE €ro Ha JIs MpoBeAcHUs aHanuza. U
3l1€Ch MBI CTaJKuBaeMcs C TokeHm3auueil. Tokenuzauusa - >TO Tpolecc pa3zOueHUs
BXOJIHOTO TEKCTa Ha OTJEJbHBIC ()parMeHThI, TAKME KaK CJIO0BAa WM MPEIJIOKCHHSI. DTU
AJIEMEHTHI HA3bIBAIOTCSI TOKEHAMHU (JIekceMamM). B 3aBUCHMOCTH OT TOTO, YTO MBI XOTHUM
clenaTb, Mbl MOXEM OIpPEACIUTh, COOCTBEHHBIC METOJBI JJIsi pa3OMEeHHsT TEeKCTa Ha
MHOECTBO TOKCHOB.

B nporuecce ananuza TekcTa 1mojae3Ho U3BJIEKATh KOPHEBBIE (POPMBI PA3IMUHBIX CIIOB.
DTO MO3BOJISIET MOTYYATh [TOJIE3HBIE TAHHBIE, TOMOTAIOIIME AaHATU3UPOBATH BXOIHOM TEKCT.
OpHuM 13 crioco0OB 0OeCTIeUeHUs ATOTO SIBISIETCS] CTEeMMHUHT. Llenbio cTeMMUHTa sIBIsIETCS
NPUBEJCHUE CJIOB B WX pPa3Iu4HbIX (opmax K oOmeMy KopHIO. B OCHOBHOM 3TO
3BPUCTUYECKUN MTPOLIECC, 3AKIFOYAIONIANCA B OTCEYCHUN OKOHYAHUM CIIOB JJISI BBIICICHUS
UX KOPHEBBIX (OPM.

B nannoit pabote MbI Oy/1eM HCTIONB30BATh TPU PA3HBIX AITOPUTMA JIJIs1 BBITIOTHEHHUS
MpoLEeAYpPbl CTEMMHHTA. Paznuuusga MexAy HHMHU 3aKJII0YaloTCAd B CTEMEHH CTPOTrOCTH,
MCIIOJIb3yEeMOM MPU TIOy4eHUH 0a30BOH (HOPMBL.

Haumenee ctporum u3 Hux saBisercs cremMmep Iloptepa, a Hambosee cTporum -
cremmep Jlankactepa. CteMMepsl BelyT ce0si Mo-pa3HOMY. Pe3ynbTaThl, MOIyYEHHbIE C
MOMOIIIbI0 cTeMMepa JlaHkacTepa, HEMHOTO COMBAIOT C TOJKY, MOCKOJBKY OH CIIMIIIKOM
ype3aer ciioBa. B To ke BpeMsl 3TOT aJlfOPUTM JIEMOHCTPUPYET BBICOKYIO CKOpPOCTh. B
OONBIIMHCTBE CiIydae HEIUIOXO HCMOab30BaTh cremMep CHoyOomma, KOTOpBIH
o0ecrieurBaeT pa3yMHbIA KOMIIPOMKCC MEXKITY OBICTPOJIEMCTBUEM U CTPOTOCTHIO.

Yacto xopHeBbIe (HOPMBI, MOTYYEHHBIE C MMOMOIIBIO MPOIEIYPhl CTUMMHUHTA HE



UMEIOT cMbIchia. [l ucmpaBieHUs AaHHOM CUTyalldd UCIOJB3YIOT JPYroil cmocoo.
Jemmamu3zayusa - emie ouH crioco0 BbIAEICHHS KOPHEBBIX opM ciioB. [laHHas nponenypa
BBITIOJIHSETCS C UCIIOJIB30BAHUEM CIIOBApsl U MOP(OIOru4eckoro ananusa ciaoB. KopHeBbie
(bOopMBI CIIOB MOTYYAIOTCS B JAHHOM Clly4yae IMyTeM YJajeHus okoHYaHul. Takyro 6a30By0
dbopmy J1H000TO CIIOBa HA3BIBAIOT JiemMmou. HeobxoquMo Takke OTMETUTb, YTO KOHEUHBIN
pe3ybTaT 3aBUCUT OT TOTO, SIBJISIETCS CJIOBO TJIaroJIOM WU CYIIECTBUTEIIbHBIM.

B npouecce o0pabOTKM TEKCTOB BXOJHBIE JAaHHbIE OOBIYHO PAa30MBAIOT Ha OJIOKU
(wanku) qus mocneayromero aHanuza. COOTBETCTBEHHO TaKyl0 MPOUEAYPY OOBIUHO
Ha3bIBAIOT YaHKUHTOM. [Ipy 3TOM, B OTJIMYME OT MPOIEAYPhl TOKCHU3AINH, TPU YaHKUHTE
HE 3aJ1al0TCsl HUKAKUE OTPAaHUYEHUS, a Pe3ylbTUpYIolue OJOKU 00si3aHbl UMETh CMBICI.
VYcnoBus pa3OoueHuss TEKCTa Ha OJOKHM MOTYT MEHSATHCS B 3aBUCHMOCTU OT CHEIUDHUKU
pernraemMoii 3aJauu.

OnHUM U3 TIEPCIIEKTUBHBIX METOJI0OB C TOYKH 3PEHHSI BO3MOKHOCTEH MCTIOJIb30BaAHUS
B MAIIMHHOM OOYYEHUU SBIISIETCS MPeoOpa3oBaHKue TEKCTa B YUCIOBYIO (hopmy. st aTOro
UCTobp3yioT anroputm Bag of Words (memrok ¢itoB). DTOT aaropurM Co3JaeT CiaoBapb,
COCTOSIIIIMI M3 BCEX CJIOB, KOTOPBIE BCTPEYAKOTCA B JTOKYMEHTE, U CTPOUT MOJEIb C
NOMOIIBIO TEPM-TOKYMEHTHON MaTpuubl. [Ipy 3TOM MBI COXpaHsIEM TOJIBKO CUETUHK CJIOB,
HE YYUTHIBASI UX MOPSAJIOK CIICIOBAHUS U TPAMMATUYECKUE AETaNH.

Tepm-0oKymenmnana mampuya — 5TO TaOIUIA, KOTOpAs COAEPKHUT 3HAUCHUS
CYETYMKOB pAa3JIMYHBIX CJIOB, BCTpPEYAIOIIUXCA B JOKyMmMeHTe. Mcmone3ys Tepm-
JOKYMEHTHYIO MATpHUILy, Mbl MOXEM MPEJICTaBUTh TEKCTOBBIA JOKYMEHT B BHJE
B3BEIICHHOW KOMOWHAIMHM PA3JIMYHBIX CIOB. MOXXHO TakKe yCTaHaBIMBATh MOPOTOBBIC
3HAUEHHUs W BhIOMpaTh HauOoJiee 3HAYMMBIC CJIOBAa. B HEKOTOpPOM CMBICIE MBI TIOJTydaeM
TUCTOTPaMMYy BCEX CJIOB B JIOKYMEHTE, COBOKYITHOCTh KOTOPBIX OY/ET CIYKUTh BEKTOPOM
MPU3HAKOB. DTOT BEKTOP MPHU3HAKOB UCTIONB3YETCS IS KIaCCU(PUKAIIMHA TEKCTA.

Mogenu nporHo3upoBaHusl KATETOPHUIl UCIIONB3YIOTCS JI IPEeACKa3aHus KaTeropuu,
K KOTOPOM MPHUHAIJIEKUT 3aJaHHBIM BJIEMEHT TeKCTa. X 4YacTo HMCHONB3yHT HpHU
KJaccu(pUKauM TEKCTa JJIsi KaTeropu3alll TEKCTOBBIX JIOKYMEHTOB. [louckoBbie
MEXaHU3Mbl YacTO UCIOJB3YIOT 3TOT HMHCTPYMEHT [Jisi TOUCKA pEe3yJbTaTOB IO HUX

PCIACBAHTHOCTH.



JIns moCcTpoeHHs TakoW MOJENU MPOTHO3UPOBAHUS MBI OyJeM HCHOJIb30BaTh
CTaTUCTUKY MCIIOJIb30BaHUS CJIOB B UCCIIEIYEMOM TEKCTE, YTO MO3BOJISIET MOIYUYUTh OLEHKY
Ba)KHOCTH JIAHHOTO CJIOBA.

JIna aHanu3a TEKCTa MCHOJIB3YIOT ABa mapamerpa. llepBbiii mapamerp 3T0 yactora
WCIIOJIb30BaHUsl CJIOBa B TEKCTE, OHA OMPEAENICTCS KaK pe3yJbTaT JeJeHUsS 3HAYCHUS
YaCTOThl TMOSIBJICHUS HCCIEAYEMOrO CJIOBa B TEKCTE HAa BEIUYMHY pPaBHYIO 0O0IIeMy
KOJIMYECTBY CJIOB B TEKCTE.

Bropoit mapamerp MO3BOJIIET OICHUTh YHUKAJIBHOCTh CJOBAa B HCCIECIYEMOM
nokymMeHTe. Ero MoOXXHO ompenenuTh KakK OTHOIICHHE KOJWYeCTBa JIOKYMEHTOB,
coJiep KallluX JaHHOE CJIOBO, K 00ILIeMY KOJIMYECTBY JOKYMEHTOB B KOJIIEKIIMH.

Onnoit U3 3a7a4, MPEICTABISIONINX UHTEPEC B CBSI3U ¢ 00pabOTKOM TEKCTa, SBISIETCS
uaeHTU(UKAIUS TpamMMaThuueckoro poxga. s pemieHus AaHHOM 3aJadyd  MOXKHO
IBPUCTUUECKUM 00pa30M 3aJaTh BEKTOP MpU3HAKOB. [IprmepoM Mog00HONM IBPUCTHKU
MOKET CJIY)KUTb MPABWIO ISl aHAJIU3a MOCcleIHUX OyKB uMeHu. Eciu nocnennue OyKBbI
UMEHHS TJIACHBIC: «@», «I» TO, BEPOSITHEE BCEro, JTO JKEHCKkoe ums. HMeHa,
3aKaHYMBAIOILIMECS HA COTJIAaCHbIE OYKBBI, KaK MPaBUIIO, MYXCKHUE.

Cenmumenm-ananu3z - 3TO TPOLECC OINPEAEICHUS TOHAIBHOCTU 3aIaHHOTO
¢parmenta Tekcra. Ero, Hanpumep, MOKHO HMCTIOIB30BAThH ISl TOTO, YTOOBI OTMPEEITUTh,
SBJIACTCS JIM OT3bIB O KMHODWIbME MOJOKUTEIBHBIM WIH OTPHUIATEIbHBIM. DTO OJHO U3
HanboJiee TOMYJISIPHBIX NMPUMEHEHUH 00pabOTKH €CTECTBEHHOIrO s3blka. B 3aBucHMOCTH
OT KOHKPETHOW 3aJa4d Mbl MOXXEM paCIIMPATH KOJIWYeCTBO Karteropuil. OOBIYHO 3Ty
METOJUKY UCIOIB3YIOT IJI1 TOTO, YTOOBI ONPEAEIUTh OTHOILLICHHUE JIIOJIEH K KOHKPETHOMY
MPOAYKTY, TOPrOBOM MapKe WU TEME.

Jlns co3paHusi MOJAENM CEHTHMEHT-aHalh3a Mbl HCHOJb30BaTh B JIaHHOW pabdote
aNrOpUTM HAWBHOW OaiiecoBckol kiaccupukanmuu. Mpl H3BIEKaeM U3 TEKCTa BCE
YHUKaJIbHBIE CJIOBA U CO3/1a€M CJIOBAPb. 3aTE€M pa3feiisieM JaHHbIE HA TPEHUPOBOUHBIA U
TECTOBBI HAOOpPHI M BBIMONHSAEM OOY4YEHHE MOJIETH KiIacCU(UKAIMK 1O TOHAIBHOCTH
OT3BIBOB (TI0JIOKUTEIBHBIE WIIH OTpUIIATENbHBIE). B npouiecce paboThl BbIAEsIEM Hauboee
MH(pOpPMATUBHBIE CIOBA, YKA3bIBAIOIME HA TIOJIOKUTEIbHBIE WU OTPULIATEILHBIE OT3BIBHI.

Temamuueckoe moodenupoeanue - 3TO NPoIECC UASHTUPUKAIIUM ITa0JI0OHOB B



TEKCTOBBIX JAHHBIX, KOTOPbIE COOTBETCTBYIOT HEKOTOpOW Teme. Ecim TekcT comepkKut
HECKOJBKO TE€M, TO 3Ta METOAMKAa MOKET ObITh HMCIOJb30BAaHA ISl WACHTHU(PHUKALUU U
paszereHuss TeM B Mpeaenax BXOJHOTO TEKCTa, NpU 3TOM He TpeOyeTcss Haluyue
MOMEYEHHBIX AaHHBIX. C y4ETOM OrPOMHBIX 00bEMOB TEKCTOBBIX JJAHHBIX, T€HEPUPYEMBIX
B MHTEpHETE, TEMAaTHUECKOE MOJIETUPOBAaHKNE MPUOOPETAET 0COOYIO BaXKHOCTh, TOCKOJIBKY
o0ecreynBaeT BO3MOKHOCTh CyMMAapU3allii 3TUX JaHHBIX.

Jlamenmmnoe pazmeuwyenue /[upuxie - 570 METOJl TEMAaTUYECKOTO MOJIETUPOBAHUSA, €TO
OCHOBHasl UJiesl COCTOUT B TOM, YTO Ka)Abld ()parMeHT JOKyMEHTa MpelcTaBisieT coOoM
KOMOMHAIMIO pa3InuHbIX TeM. Takoe codyeTaHue MOMOraeT UACHTU(PUUUPOBATH JaHHBIHI
TeKCT B OonpmioM JokymeHTe. Ilpeamosaraercsi, 4YTO JOKYMEHTHI T€HEPHUPYIOTCS

CIIy4ailHbIM 00pa30M Ha OCHOBE 3THX TEM.

3. [IpakTHyeckas 4acTh

JIJIst M3ydeHnuss METOJIOB 0OpaOOTKH €CTECTBEHHOTO SI3bIKa MBI OYyJIeM HCIOJIb30BaTh
naker Python Natural Language Toolkit. UtoGsl moiay4uTh IOCTYI KO BceM Habopam
JTaHHBIX, TPEIOCTABIISIEMbIX B TTAKETE, MBI JIOJDKHBI 3aTPy3UTh HX.

B nmanHOit pabore MBI Takxke OylIeM HCIOJIb30BaTh OWUOJIHMOTEKY CpEICTB
CEMaHTHYECKOT0 MOJACTUpoBaHus gensim. [jis npaBuibHON pabOThI mMakera gensim Ham

MOKET TTOHaI00UTHCSI YCTAaHOBUTD MaKeT pattern.

3.1. TokeHu3zanusi TEKCTOBBIX JAHHBIX

1. PaccMoTpuM paGoTy mporenypbl TOKeHU3auu. s 3Toro co3gaemM HOBBIN (aiin
Python u ummopTipyemM HeOOXOIUMBIC TTAKETHI.

2. BeiOupaeM BXOJHOM TEKCT, KOTOPBIH Oy/IeM HCIOJIb30BaTh JIJIsI TOKCHU3AIIHH.

3. BemonHsieM pa30MBKY BXOJHOTO TEKCTa C MOMOIIBIO MPOIEAYPHl TOKCHU3AIUN
MPEIIOKEHUMN.

4. BeimonHsieM pa3OWBKY BXOJHOTO TEKCTa C MOMOIIBIO MPOLETYPHl TOKEHU3AINH
CJIOB.

5. BeimonHsieM pa3OMBKY BXOJHOIO TEKCTAa C MOMOINBIO MPOIEAYpPbl TOKEHU3AINU

CJIOB Yl ITYHKTYallHlH.



3.2. IIpeodpa3oBanue ci10B K 0a30B0i opMe ¢ MOMOIIbI0 CTEMMHMHI A

1. PaccmorpuMm paboTy mpoueaypbl mpeoOpa3oBaHus CJIOB K 0a3oBod (opme ¢
MOMOIII0 cTeMMuHTa. J[is 3Toro cos3maem HOBeIA ¢aitn Python u mummoptupyem
HEO0OXOIMMBbIE TTAKETHI.

2. BeiOupaeM BXO/IHbBIE CJIOBA.

3. Co3naemM 0OBEKTHI CIMCOK UIMEH CTEMMEPOB JIJIsl X OTOOPAKEHUS B BUE TaOIUIIBI
Y COOTBETCTBYIOLIUM 00pa3oM (opMaTUpyeM BBIXOJHOM TEKCT.

4. BblonHsEM UTEPATUBHBIA CTEMMMHI CJOB Ha TpPEX pa3IMYHBIX MOJAEIAX
ctemmepoB: [loptepa, Jlankacrepa u CrnoyOoma.

5. BBIBOI[I/IM MOJIYUCHHBIC PC3YJIbTATBI HA 3KpaH MOHUTOPA.

3.3. [IpeoOpa3oBanue cJ10B B MX KOPHeBbIe (OPMBbI € IOMOIIBIO JIEMMATH3AIUN

1. PaccmorpuMm paboTy mporeaypbl mpeoOpa3oBaHus CJIOB K 0a3oBod (opme ¢
MOMOIIBIO JIeMMaTu3aiuu. J{ias atoro co3maem HOBbIA (aitn Python u ummoptupyem
HEOOXOIMMBIC TIAKETHI.

2. B pmamHOM pasmene OyaeM HCIONB30BaTh TOT e HAOOp CIOB, YTO W TpH
peaM3anuy Iporeaypbl CEMMHUHTA, YTOOBI MOXKHO OBIJIO CPABHUTH PE3YJIbTATHI.

3. Co3maeM Mojenb mpouenypbl gemMmarusanuu. Co3maiuM CHUCOK UMEH I UX
oTOOpakeHHUsI B BUJE TAOJUIIBI M COOTBETCTBYIONIUM 00pa3oM (opMaTtupyeM BBIXOIHOU
TEKCT.

4. BBIMONHSIEM WTEPATHBHYIO JIEMMATHU3AIMIO CJOB JUIS CYIIECTBUTCIBHBIX U
TJIaroJioB.

5. BriBoIMM MOJTyYEHHBIE PE3YJIBTATHI HA SKPAH MOHUTOPA.

3.4. Pa3oueHHe TEeKCTOBBIX JaHHBIX HA HH()OPMALMOHHBbIE 0J10KH

1. Paccmotpum paboTy mporeypbl pa30MEHUs] TEKCTOBBIX JaHHBIX HA HECKOJIBKO
osokoB. i aTOoro co3naem HOBBIN (aiin Python u uMmopTupyemM HEOOXOAMMBIEC TAKETHI.

2. Beibupaem QyHKIHIO 1S OTiepaiiuy pa3oueHus, 3a7jaeM 3HaAUYCHUS MTapaMeTPOB.

3. Bemmoustasiem omepartuio pa3oueHus Ha OJIOKH, UCTIONIB3Ys BXOTHOU ImapamMeTp.

4. BeiBoauM pe3ynbTaT pabOThI IPOLIeAYphl pa30uEHUs B BUJIE CIIHCKA.



3.5. Onpenesienne 4YaCTOTHOCTH CJI0B ¢ MoMoIIbI0 Mozesn Bag of Words

1. PaccMoTtpum paboTy mpoIeaypbl ONpPEAEICHHUs YaCTOTHOCTH CJIOB C IMOMOIIBIO
monenn Bag of Words. [lnst storo co3maem HOBeIM ¢aitn Python u ummnoptupyem
HEO0OXOIMMBbIE TTAKETHI.

2. B kauecTBe BXOAHBIX JAHHBIX UCIOJIb3YEM UMEIOIINNA (aili.

3. 3a1aeM 4HCIIO0 CIIOB B KaXJ10M OJIOKeE.

4. Paz6uBaeM BXOJIHOM TEKCT Ha OJIOKH.

5. ®opmupyeM TepM-IOKYMEHTHYIO MaTpHILy, COJACPIKAIIYIO CBEACHHUS O 3HAYCHHSIX
CUCTYMKOB KaXJI0T0 ciioBa. Jliist aToro nucnosn3dyem Mero CountV ectorizer, kotopelitnmeer
7IBa BXOJIHBIX TapaMeTpa: MUHUMaJbHAS W MAaKCUMAaJIbHAs YacTOTa TMOSIBICHUS KaXIOTO
CJIOBAa B IOKyMEHTE.

6. ®opmupyem cI0Baph U3 OTIEIBHBIX CIIOB, U3BJICYCHHBIX HA MIPEIBIIYIIEM II1are.

7. 'enepupyeM oToOpakaemMble UMEHA.

8. BbIBoMM MONMY4YEHHYIO TEPM-I0KYMEHTHYIO MATPHILY.

3.6. Co3nanue Moe 1 MPOrHO3MPOBAHNSI KATEr Opuii

1. PaccmotpuMm paGoTy MoOAeNHd MPOrHO3UPOBaHUS KaTeropuil. s storo cozgaem
HOBBIH (aitn Python u umnopTrpyemM HEOOXOAMMEBIC TTAKETHI.

2. BeiOupaeM kaTeropuu, KOTOpbie OYAyT UCIIOIB30BATHCS JIJIT TPEHUPOBKH.

3. ®opmupyeM TPEHUPOBOUYHBIN HAOOD.

4. BeluuciisieM 3HaUCHHs CYSTYMKOB CJIOB € TIOMOIIIBIO mpotieaypbl CountV ectorizer.

5. OnpenensieM BBIOOPKY BXOAHBIX MPEMIOKEHUH, KOTOphIE OYIyT HCHOIb30BAHbI
JUTSL TECTUPOBAHUSI.

6. BemonHsieM oOy4ueHre MOJIeIn HauBHOM 0aileCOBCKOM Kiaccu(ukamuu Ha Habope
TPEHUPOBOYHBIX TAHHBIX.

7. IIpeoOpa3yem BXONHBIE JaHHBIC, UCTIONB3YsI MPOIEAYPY BEKTOPU3AIUU 3HAYCHUN
CUYETUHKOB.

8. BeimoustHsieM IpOrHO3UPOBAaHKE PE3YIIbTaTa, HCTIOIB3YSl BEKTOP JTAHHBIX.

9. BrIBoguM Ha 3KpaH MOHHUTOpPA PE3yJIbTATHI JIJIST KAKIO0N KaTeTOPUN BXOTHBIX

TCCTOBBIX JAaHHBIX.



3.7. Co3nanue Moe/IM aHAJIN3a TPAMMaTH4YeCKHUX PO/I0B

1. PaccmoTrpum paboTy Mozenu aHalIn3a rpaMMaTHYeCKUX poaoB. [Jist aToro coznaem
HOBBI (aiin Python u mmnopTupyeM HeoOXOIUMBIC MaKEThl. 3arpykaeMm JIaHHBIE U3
MpeasIoKeHHOTro (¢aiina. DTU JaHHbIE COAEPKAT MApPKUPOBAHHBIE MYXCKHE M KEHCKHE
HMMEHa.

2. BeibupaeMm (QyHkIuio, u3Binekaroulyto nociennue N OykB M3 BXOJHOIO CJOBa.

3.3amaeM HayajabHOE 3HAYEHUE JUIsl FEHEpaTOpa ClIy4yaiHbIX YHMCEN U IepeMELINBAEM
JaHHBIE.

4. Co3naem BBIOOPKY UMEH, KOTOpPbIE OYyT UCTOIB30BATHCA JIJIs1 TECTUPOBAHUS.

5. OmpezenseM MOPOroBble 3HAUEHUS MAPaMETPOB, KOTOpPbIe OyAYyT UCIOJIb30BAThCS
B IIpoliecce 00y4eHUsl U TECTUPOBAHUSI.

6. PaznensieM naHHble Ha TPEHUPOBOYHBINA U TECTOBBIA HAOOPHI.

7. Co3maeM MojJieidb HauBHOro OallecOBCKOro Kiaccupukaropa Ha IpUMeEpe
TPEHUPOBOYHOT'O HAOOPA JTAHHBIX.

8. Berunciasiem ToUHOCTh pabOThl MOJIETH KiIacCU(UKALIHH.

9. BoimonHsieM MPOrHO3MPOBAHHUE PE3YJIbTATOB JJISi KAKIOTO MMEHHM M3 BXOJHOIO
TECTOBOT'O CIIHCKA.

10. BriBoguM nosTy4eHHBIE JJAHHBIE HAa SKpaH MOHHUTOPA.

3.8. Co3nanue Mo/1e/IM CEHTUMEHT-aHAJIU3a

1. PaccmoTpum paboTy MOJIeIu CeHTUMEHT-aHaau3a. JJist 3Toro co3jaaeM HOBBIN
daitr Python u ummnopTapyem HeoOX0IUMEBIE TTAKETHI.

2. Beibupaem QyHKIHIO, KOTOPasi CO3/a€T OOBEKT CIOBAPS Ha OCHOBAaHWUHM BXOJIHBIX
CJIOB M BO3BpalllaeT €ro.

3. 3amaem GyHKIUIO U 3arpyKaeM MOMEYCHHBIC JAHHBIE C OT3hIBAMU O (PUIIbMAX.

4. BemonHsieM pa30ueHne JaHHBIX HA TPEHUPOBOYHBIA U TECTOBBIM HAOOPHI B
npornopiuu 8 K 2.

5. Paznensiem BEKTOpBI MPU3HAKOB JJIsI TPEHUPOBOYHOTO U TECTOBOI'O HAOOPOB.

6. 3amaem uncn0 OOBEKTOB MAaHHBIX, WCIOIB3YEMBIX IS TPEHUPOBKU W
TECTUPOBAHUS.

7. BpmosHsiemM oOy4eHHE MOJCIM HAWBHOM OalieCOBCKOM KiaaccupUKAMKM Ha



TPEHUPOBOYHOM Habope.

8. Boibupaem nepsoie N Hanbosaee nHPOPMATUBHBIX CIIOB.

9. OnpenensieM BBIOOPKY MPENTIOKEHHUM, UCIIONB3YEMBIX ISl TECTUPOBAHUS.

10. BpinonaHuM aHaNIM3 TOHAILHOCTH MO BHIOOPOYHBIM JIAaHHBIM U IPOTHO3UPYEM
pE3YNIbTATHI.

11. CoxpaHsiem 3J€MEHT ¢ HAauOOJIbIIUM 3HAYCHUEM BEPOSITHOCTHU U IMpeCKa3aHHbIN
BBIXOJHOM KJIacc.

12. BoiBoguM pe3ysibTaThl pabOThl MOJEIH HAa SKPAaH MOHHUTOPA.

3.9. Temarudeckoe MOJeJUPOBAHME C  WCHOJb30BAHHEM JIATEHTHOIO
pa3Meuienus Jlupuxie

1. Paccmotpum paboTy mpoueaypbl TEMaTUYeCcKOro MojeinupoBaHus. s 3Toro
cozmaeM HOBbIN (aiin Python u mMmoptupyem HeoOxoaumbie MakeTbl. Daiiin BXOMHBIX
naHHBIX cosep kUt 10 npeioxkeHui, pa3aeieHHbIX CHMBOJIAMUA HOBOM CTPOKH.

2. 3agaeM (pyHKIHMIO, 00padaTHIBAIONIYIO0 BXOJHOW TEKCT U MEPEXOUM K MPOLEIype
TOKEHM3aLUU TEKCTA.

3. BeimonHsem nponenypy CTeMMUHIa TOKEHU3UPOBAHHOIO TEKCTA, a TaKXKe yAalieM
CTOII-CJIOBA U3 BXOJHOI'O TEKCTA.

4. BIBOAMM NOJIYYEHHBIN CIIUCOK CTOI-CJIOB HA 9KpPaH MOHUTOPA.

4. IlopsinoK BHINOJHEHUS MPAKTHYECKO padoThI

4.1. U3yunuTth TEOPETUUECKOE BBEIICHHUE.

4.2. TlocnenoBaTeIbHO BHITIOJIHUTH BCE 3aJ[aHUS K IPAKTUIECKOM padoTe.

4.3. CoxpaHuTh CO3JaHHBIC (DAIIBI ¢ MPOTPaMMBI M TOJIYYCHHBIE B MPOIIECCE
BBITIOJTHEHUS PA0OTHI Pe3yIbTATHI.

4.4. ObopMHTH OTYET.

4.5. OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI.

5. CoaeprkaHue oT4eTa
5.1. Ha3zBanue u 1116 pabOTHI.

5.2. IlonydeHHbIe (CTeHEPUPOBAHHBIC) BAPHUAHTHI HCXOTHBIX TAHHBIX.



5.3. Onucanue UCIOIb30BAHHBIX MOJIEIEH U AITOPUTMOB.
5.4. Ilpumepsl penieHui.

5.5. CKpUHIIOTHI € pe3yJbTaTaMU BbIIIOJHEHHBIX 3aaHU.
5.6. BriBOJIbI IO MIpoOJIETIaHHOM padoTe.

5.7. CnucoK UCIOJIb30BaHHOU JTUTEPATYPHI.

5.6. JIucTuHr nporpamMmel.



IIpakTnyeckas padora Ne 8 «Co3gaHue cUCTEM PACIO3HABAHUA PeYn»

1. Iean padoThI

M3yunTh MeTOAbl Y TOAXOJbl K CO3aHUI0 CHCTEM pAaclO3HaBaHUS PEYH.
O3HAaKOMHUTBCS C OCHOBHBIMM HpHeMaMu pabOTbl C TOJOCOBBIMU CHUTHAJaMH.
O3HAKOMHUTBCSI C HEKOTOPbIMHU M3BECTHBIMU MOJIETSIMUA  BU3YaJIW3alUHU PA3TUUHBIX
ayIuocurHanoB. M3yuuTh mnpemsioKeHHbIE METOJbl Ha MPOCThIX MpuUMepax oO0pabOTKH
3BYKOBBIX CUTHAJIOB.

B npouecce BbINOMHEHNUS TPAKTUYECKON pabOThl CTYJAEHTHI TOJKHBI O3HAKOMUTHCS C
TEOPETUYECKUMHU TOJIOKEHUSIMU M U3YYUTh Ha MPAKTUKE METOJbI PEHICHUS CIEAYIOIINX
3aja4:

® MOHATb, YTO COOOM MPEICTABISIOT COBPEMEHHBIE CUCTEMbI PACTIO3HABAHUS PEYH;

® U3y4YUTh METOAMKY pabOThl CO 3BYKOBBIMU CUTHAJIAMH;

® U3y4YUTh METO/Ibl BU3YyaIU3aIMH ayJUOCUTHAJIOB;

® HayuduTbCS CO3/4aTh MOJEIb MpeoOpa3oBaHUsS ayJHOCUTHAIOB B YacTOTHBIE
MHTEPBaJIb;

® U3Y4YUTh METO/l T€HEPUPOBAHNUS ayIMOCUTHAJIOB;

® Hay4UThCS UCIIOIB30BaTh METOJ CUHTE3UPOBAHUS TOHOB;

® HAyYUTHCS IPUMEHATHh METO/bI U3BJICUCHHS PEUEBbIX IPU3HAKOB U PaclO3HABAaHUS
rOJ0COBBIX KOMAH[ AJIsl IOCTPOEHUS MIPOCTEHILINX CUCTEM paclo3HABaHUS PeyH;

¢ HAYUYUTLHCA ITPUMCHATHh U3YUCHHBIC MCTOABI AJIs PCIICHUSA IIPAKTHYCCKUX 3a1a4.

2. TeopeTuueckoe BBeIeHUE

PacrioznaBanme peun - 3TO IPOIIECC PACIIO3HABAHUS CIIOB, MPOM3HOCUMBIX YETTOBEKOM.
['onocoBbie cUTHANBI YIaBIUBAIOTCS MUKPO(DOHOM M CHUCTEMA MBITAETCS MX PACTO3HATh.
[Ipexxme yemM TPHUCTYNMUTHh K aHAJINM3Y TOJIOCOBBIX CHUTHAJIOB, OYCHb BAXKHO TOHATH HX
MPUPOAY. DTH CUTHAJBI MPEJCTABISAIOT COOOM CMECh Pa3NMUHbIX cUTHANIOB. CyIecTByeT
MHO>XECTBO AaCTEKTOB PEYM, BHOCSIIUX CBOM BKJIAJl B 3Ty CIOKHOCTh. Croga BXOIST
OMOIINH, AKIEHT, SI3bIK OOIIEHNUS, TOCTOPOHHKE IIIYMbI © MHOTOE JIPYTOE.

PacriozHaBanme peunm SBISETCS BaXKHBIM ACMEKTOM B OpPTaHU3AIMH YEJIOBEKO-

MAallInHHOI'O B3aHMOHeﬁCTBHH. HCCJ’ICI{OB&TGJ’II/I pa60Ta10T HaJ pa3JIMYHbIMH aCIICKTaMH H



MIPWIOKCHUSIMHU PACTiO3HABAHUS PEYM, TAKUMHU KaK pacro3HaBaHUE MPOU3HOCHMBIX CJIOB,
UACHTU(GUKANMS JIMYHOCTH TOBOPSIIETO, PACIO3HABAHWE DSMOLWN, HWIACHTU(DUKAIISL
aKIeHTa u T.1. B manHO# paboTe MBI pacCMOTPUM MPOOJIEMY TOHUMAHHS TPOU3HOCHUMBIX
CJIOB.

PeanpHbIC CUTHAIIBI PEJCTABISAIOT COOOM HEMPEPHIBHBIC BOIHBI, OTKY/A CIEAYET, YTO
MBI HE MOYKEM X COXPAHHUTh B TOM BHUJIE, KAK OHU €CTh. MBI JOJIKHBI CEMIUTHPOBATH CUTHAI
C OTPENICJICHHON YacTOTOM U peodpa3oBaTh €ro B IUCKPETHOE ITU(POBOE MPECTABICHUE.
Yamie Bcero peueBble CUTHAIIBI JUCKPETU3UPYIOT ¢ yacToToit 44100 ['y. D10 03HAYaeT, uTo
B TEUCHHE OJHOM CEKyHJbl peueBoil curHan pazdouBaercs Ha 44100 vacteil u 3HaUeHUs,
COOTBETCTBYIOIINE PA3IMYHBIM OTMETKAM BPEMEHHU, COXPAHSIOTCS B BEIXOHOM (haiine. Mbl
CoxpaHsieM 3HadyeHHe ayanocurHana kaxayo 1/44100 nomto cexyHabl. B Takom ciiydae Mbl
TOBOPUM, UTO 4YaCcTOTa AUCKpeTH3auuu ayauocurHana cocrasisier 44100 I'u. B ciyuae
BBIOOpA JOCTATOYHO BBICOKOM HYAaCTOTHl JUCKPETH3allUM ayJuOCUTHalIa y JIHOJIeH,
CHBIIIAIINX €ro, CO3/1aeTCs BleUaTieHue, OyJATO OH HEPEPHIBHBIN.

AyIHOCUTHAJBI COCTOSIT U3 CMECH CUHYCOUIATBHBIX BOJIH C PA3IMYHBIMHU YaCTOTAMH,
dazamu W aMIUIMTyAaMH.  AHaIUM3UpPYysSs ~ YACTOTHBIE  KOMIIOHEHTBI,  MOXHO
UACHTU(PUIIUPOBATH MHOKECTBO XapakTEPUCTHK. JIF0OON ayamocCUTrHaNn XapaKTepusyercs
CBOMM pAaCIpEeICHNEM [0 YacTOTHOMY crekTpy. UToObl mpeoOpa3oBaTth cUTHAT H3
JTUCKPETHOTO BPEMEHHOTO TMPEJCTaBICHUS B YAaCTOTHYIO 00JIacTb, MBI JIOJDKHBI
UCITOJIH30BaTh MaTEMAaTHUCCKUN anmapar nmpeoodpazoBanuii dyphe.

Kak Tonmpko curHanm mnpeoOpa3oBaH B YACTOTHOE TMPEACTABICHUE, Mbl JOJIKHBI
yOeIUThCS B TOM, YTO €r0 MOXKHO HMCIIOIBh30BaTh B Ka4eCTBE BEKTOpa Mpu3HakoB. U 31ech
Ha noMotlb npuxoasaT kodhdumuentst MFCC. MFCC - 370 HHCTpYMEHT Ui U3BIICYCHUS
JaCTOTHBIX XapaKTEPUCTHUK U3 3a/IaHHOTO ayIMOCUTHAIA.

B mpomecce u3BnedeHUsT YaCTOTHBIX MPHU3HAKOB ayauocurHama cuctema MFCC
MIPEKJIe BCETO M3BJICKACT CIIEKTP MOIIHOCTU. 3aTeM OHa M3BJIEKACT MPU3HAKU, UCTIONb3YS
rpebeHku QUIHTPOB U TUCKPETHOE KOCUHYCHOE ITpeoOpa3oBaHue.

CucteMbl pacrio3HaBaHUSI PEUYU MOJTYYAOT ayJAHOCHUTHAIBI Ha BXOJAE M PACHO3HAIOT
MPOU3HOCHUMBIE CJIOBa. [[71s1 3TOM 3a/1aum MBI UCIIONIB3YEM CKPBITHIE MAPKOBCKHE MOICIH.

AyJIMOCUTHAJ - 3TO BPEMEHHOM Psi JAHHBIX, SBJISIIOIIUICS TPUMEPOM MOCIIE0BATEIBHBIX



NaHHbIX. VICXOMHOE MPEANONIOKEHUE 3aKII0YaeTCsl B TOM, YTO BBIXOJHBIE DPE3YJIbTAThI
TEHEPUPYIOTCS CUCTEMOM, IPOXOAALIEH YEPE3 CEPUI0 CKPBITBIX coCcTOsiHUM. Haren 3agaueit
ABJIETCS BBISICHEHHE TOTO, YTO COOOM MPEACTABIISIIOT 3TH CKPBITBIE COCTOSIHMSI, YTOOBI B

HaIlleM CUTHAJIE MOKHO OBLIO UIAECHTU(UITMPOBATH CIIOBA.

3. [IpakTnyeckas 4acTh

3.1. Busyaauzanusi ay1MOCUTHAJIOB

1. PaccmotpuMm paboTy mpoleaypbl BU3yalu3allud ayJIUOCUTHANIOB. Jljis 3TOro
co3zaeM HOBBIHN (it Python u ummoptupyem HEOOXOMMBIC TAKETHI.

2. 3arpy»aem BXOJHOH ayauodaiin u oopadaTeiBaeM ero, ucnoin3ys meton file.read.
DTOT METO] BO3BpAIIAeT JIBa 3HAUCHUS: YACTOTY AUCKPETU3ALIUU U ayTUOCUTHAIL.

3. BoiBogmM maHHBIE O (QopMe CHUTHAlA, THIE JJAaHHBIX H JUTUTEILHOCTH
ayJIMOCUTHaA.

4. BolinoHsieM HOpMaU3allui0 CUTHAJA.

5. U3BnekaeM nepsble 50 3HaU€HUH U3 MaccuBa NUMPY Uit TOCTPOEHUS rpaduka.

6. 3agaem mapaMeTpbl BU3yallU3allUd U BBIBOJAMM Ha 3KpaH MOHUTOpa rpaduk

ayanoCurHaalia.

3.2. [lpeoOpa3oBaHue ayIMOCUTHAJIOB B YACTOTHbI€ HHTEPBAJIbI

1. PaccmoTtpum paboTy mporeaypsl MpeoOpa3zoBaHusl ayIHMOCUTHAIOB B YAaCTOTHBIC
uHTepBajbl. [l aToro cosmaeMm HOBBIA (haiin Python m mmmoprupyeM HE0OXOIMMBIE
MAKETHI.

2. 3arpyxaem BXOAHOW aynuodaiinm u oOpabaThiBaéM €ro, HCIOJNb3YS METOJ
wavefileread. Dtor Merom Bo3BpallacT JBa 3HAYCHHS: YACTOTy JHUCKPETHU3AUU U
ayJIMOCUTHAIL.

3. BeimosHsieM HOpMaIu3aluio CUTHANA.

4. 3BnekaeM JJIMHY W TOJIOBUHHYIO JIJTMHY CUTHAJA.

5. [Ipumensiem k curnany npeoOpazoBanne Dypobe.

6. BemostHsseM HOpMaIH3aIiio 4aCTOTHOTO CUTHAA.

7. BeimoHsIEM KOPPEKTUPOBKY MPE0OPa30BAaHHOTO CUTHAJNIA JIJIST YSTHBIX M HEUETHBIX

CJIy4acB.



8. OmnpezernsgeM MOIIHOCTh CUTHaja B Aenuoenax.
7. 3agaem mapaMeTpbl BU3yalu3allii U BBIBOJUM Ha 9KpaH MOHUTOpPA TpaduK ayauo

CHUTI'HaJIa.

3.3. 'enepupoBaHue ayIMOCUTHAJIOB

1. PaccmoTpuM paboTy mpoIreaypbl T€HEPUPOBAHHS ayAHOCUTHanoOB. [lis 3Toro
co3zaeM HOBBIN it Python u ummnoptupyemM HEOOXOMMBIC TAKETHI.

2. 3amaeM UM BBIXOJHOTO ayauo Qaiina, a Takke OCHOBHBIE ayAHO0 MTapaMeTphl, TAKHE
KaK JUIMTENIBHOCTh, YacTOTa JTUCKPETH3allMHM, YacTOTa 3ByKa, MHUHHUMAJIbHOE U
MaKCHUMaJIbHOE 3HAYCHHUSI.

3. l'enepupyemM ayiuo CUTHAII, UCTIOIB3YS YCTaHOBIICHHBIC MTAPAMETPHI.

4. Jlob6aBisieM B ayJIMO CUTHAJ IITyM.

5. BeimostHsIeM HOpMaTU3aIuio ¥ MacTabupoBaHUEe CUTHAJIA.

6. CoxpaHsieM CreHepUPOBaHHBIN ay IO CUTHAJ B BRIXOAHOM (haiiie.

7. BeiBoguMm 200 moydeHHBIX 3HAUEHUN Ui TocTpoeHus rpaduka. Ctpoum rpaduk

4ayano CUIr"alia.

3.4. CunTe3upoBaHHe 3BYKOB /ISl TeHePAIlUN MY3bIKH
PaccMoTpuM pumep CUHTE3UPOBaHUS MY3BIKH TIOCPEJICTBOM CKJICHBAHUS Pa3IMYHBIX
3BYKOB. JIJ1s1 TeHepamyy My3bIKA MBI UCITOJIb3YEM CTaHJIapTHHIE 3BYKH, Takue Kak A (Jis1), C
(m0), G (comnm), F (da) u t.n1. Tabnuiyy COOTBETCTBUN MEXKy YaCTOTOM M CTaHJIAPTHBIMU
3ByKamMu MOKHO HaWTH o CCBLIKE:

http://www.phy.mtu.edu/~suits/notefregs.html.

1. PaccmoTpum paboTy npoueaypbl CHHTE3UPOBAaHUS 3BYKOB JJIsl TEHEPALIMU MY3bIKH.
Jliist aToro co3aaeM HOBBIN (aiin Python u mMmoptupyeM He0OXOUMBIC TTAKETHI.

2. Beibupaem QyHKITHIO 7151 TEHEpAIMU 3ByKa HA OCHOBAHWHU BXOJIHBIX ITapaMETPOB.

3. Co3maem ayano CUTHAI, UCTIONB3Yys YKa3aHHBIC TapaMEeTpPhI.

4. 3amaeM OCHOBHYIO (DYHKIIMIO C TIOMOINBIO OMPEACNICHUS HWMEH BBIXOJIHBIX
aynuodaitnos.

5. Temepupyem 3Byk F (dba) mimmrenbHOCTBIO 3 CEKYHIOBI H  HU3BJICKaeM

COOTBETCTBYIOIIYIO YaCTOTY 3BYKa.


http://www.phy.mtu.edu/~suits/notefreqs.html

6. ['eHepupyeM 3BYK, UCIOJIB3Ys (PYHKIIMIO CUHTE3aTOPA 3BYKA.

/. 3anucblBaeM Cr€HEPUPOBAHHBIN ayIMOCUTHAN B BBIXOJHOM (paiii.

8. 'enepupyem mociie10BaTeIbHOCTh 3BYKOB ITyTEM 3aJJaHUsl ITIUTEIIbHOCTU KaXKJI0TO
3BYKa B CEKYyH/aX.

8. ®opMupyem ayauocurHai Ha 0as3e mocaea0BaTeIbHOCTH 3BYKOB.

9. OnpenernseM 4acTOTY U AJIUTEIBHOCTb JUIsSl KAKJOTO 3BYKa.

10. I'enepupyeM 3BYK, UCHIOIB3YSl PYHKIMIO CUHTE3aTOPA 3BYKA M MPUCOEIsIEM €ro K
OCHOBHOMY BBIXOJIHOMY CUTHAITY.

11. CoxpansieM OCHOBHOM BBIXOJHOW CUTHAJI B BBIXOJHOM (haiise.

3.5. U3BjeyeHue peyeBbIX NPU3HAKOB

Hus  w3snedenns MFCC-npusHakoB MBI OyJeM  UCHONB30BaTh  MaKeT
python_speech_features. B nensix ynpoiienus B cocTas ¢GaityioB mpuMEpOB BKIIFOUCHATIANKA
features, conepxamas daiisipl, HEOOX0IUMBIE 1711 PaOOTHI ¢ 3TUM MakeToM. JlJist reHepanun
pa3IMYHBIX Ay JUOCUTHAIOB MOKHO BOCIIONIb30BaThCs makeTom NUumPy.

1. Paccmorpum nipumep ussnedenns MFCC-nmpusnakoB. J{s 3Toro co3maeM HOBBIH
daiin Python u ummoptupyem He0OXOAMMBIC TAKETHI.

2. Tlpountaem BxomHOM aymuodaiin u u3BiaeueM nepBbie 10000 cemruioB s
aHaImn3a.

3. M3Bnekaem MFCC-nipu3Haku u BeIBOIUM 3HadeHUs mapameTpoB MFCC.

4. V3BrekaeM CBOWCTBA I'PpeOCHKH (PMIIBTPOB M BBHIBOJHMM 3HAUYCHHSI ITAPaMETPOB IS
rpe0eHKH PUIBTPOB.

5. 3amaem mapaMeTpsl BU3yanusanuu u ctpouM rpadhukn MFCC-npu3HakoB.

3.6. Pacnio3HaBaHue MPOU3HOCHUMBIX CJIOB

JI1s1 mOCTpOeHUsI HAllel CUCTEMbl PACIIO3HABAHUS PEYM MBI UCIIOIb3YEM IMAKET
hmmlearn.

JI1s1 TpEHUPOBKM Halllel CUCTEMBI PACIIO3HABAHUS P HAM HYKEH Ha0Op JaHHBIX C
aynuodaitnamu aJist Kaxa0ro cioBa. B coctaB npeasiaraeMbix (paiijioB IprUMEPOBBKIIOUCHA
nanka data, comeprkamas Bce HeoOXoaumble ¢aiibl. Habop BXOIHBIX JaHHBIX COMCPKHUT

CCMb pPAa3JIMYHBIX CJIOB. C KaXXIAbIM CJIOBOM aCCOLMHPOBAaHA IIallKa, M KaxKJ1asd



namnka couepxut 15 ayanodaiinoB. Mbl ucnonbszyeM 14 manok uist TPEHUPOBKHU U OJIHY IS
TECTUPOBAHUSI.

JUist KaXK10Tr0o CJI0Ba Mbl CO3/aIMM CKPBITYIO MapKOBCKYIO0 Mojelb. Bee atu Moaenu
HEOOXOIUMO COXPAHMTh M KOTJa HaM NOTpedyeTcs pacno3HaTh CIOBO B HEM3BECTHOM
aynuogdaiine, Mbl CMOKEM OOPATUTHCS K COXPAHEHHBIM MOJIENISIM U BbIOpATh Ty U3 HUX,
KOTOpasi J1aeT HauOOJBIIYIO OLEHKY.

1. PaccMoTpum npumep CO3/1aHUs CUCTEMBI paclio3HaBaHus peuu. i 3Toro co3naem
HOBBIH (haiin Python u umnopTupyem He0OX0UMbIE TTAKETHI.

2. Onpenenum GyHKIMIO JJIE Ha0Opa BXOJAHBIX apryMEHTOB. MBI JOMKHBI yKa3aThb
BXOJIHYIO TAIKy, KOTOpas COAEPKUT ayauodaiiibl, HeoOX0oAUMBIE Il OOy4YeHUsT HaIlei
CHUCTEMBI PaCIlO3HABAHUS PEUH.

3. OmpenensieM Kiacc Uil TPEHUPOBKH, THUI KOBapHallUd W THI CKPBITOU
MapKOBCKOW MOJEJU.

4. IHunmanu3upyemM MepeMeHHYI0 NI XpaHSHUsT MOJISTTH JJIsl KaXKI0TO CJIOBA.

5. Beibupaem mojens 0o0ydeHust MOJIENH, Ha OCHOBE 33JJaHHBIX MTapaMeETPOB.

6 BoiOupaem MeTo/1 OIIEHKH BXOJIHBIX JTAHHBIX.

7. Beibupaem QpyHKIMI0, 00€CIeUnBaIONIyI0 TOCTPOCHUE MOJIEIH JIJIsl KaKIOTO CJIOBa
B TPEHHUPOBOYHOM HAOOpE JaHHBIX.

8. IlpoBoauM aHaM3 BXOJHOTO KaTaliora, (OpMUPYEM METKY, a TaK¥Ke BBITIOJIHIEM
MHULHAAIA3A1UI0 IEPEMEHHOMN JUIsl XpaHEHUSI TPEHUPOBOYHBIX JAHHBIX.

9. Co3naeM cniicok (haiyioB JjIsl TPEHUPOBKH MO/IETIEH.

10. CuntbiBaeM ayauo CUTHAI U3 TEKYIIEro Qaiina.

11. UzBnexkaem MFCC-nipu3Haku 1 IpUCOEIUHIEM TOUKY AAHHBIX K IEpEeMEHHON X.

12. BeimonHseM MHHUIMATU3ANNIO CKPBITOM MAapKOBCKOW MOJENW W BBHITIOJNHSAEM €€
oOydeHre Ha TPEHUPOBOYHBIX JaHHBIX.

13. Coxpansiem Mozemb IS TEKYIIETO CIOBA.

14. 3agaem GyHKIUIO TECTUPOBAHUS TPEHUPOBOYHOTO HAOOpa JaHHBIX.

16. ®opmupyem MFCC-nipuznaku.

17. 3agaem nepeMeHHBIC TSI XpaHEHUS] MAKCHMAaTbHON OIEHKH U BBIXOJIHOW METKH.

18. BrimoHsIeM BBIYHUCICHUS U TIO Pe3yIbTaTaM BRIOUPAEM JTYUIIIYIO MOJIENb.

19. Beruucnsiem HTOTOBYIO OIICHKY M CpaBHUBAaeM €€ 3HAYCHHE C MaKCHMAJIbHOUN



OILIEHKOM.

20. BbIBOIMM Ha 5KpaH MOHUTOPA MOJTYyUYEHHBIE PE3yJIbTATHI.

4. IlopaA0K BHIOJHEHUS] IPAKTHYECKOH padoThI

4.1. I3yunTh TEOPETUUECKOE BBEICHHE.

4.2. [TocnenoBaTeabHO BHITIOJIHUTE BCE 3aJJaHUS K TPAKTUYECKOM padoTe.

4.3. CoxpaHuTh cO3JaHHbIe (Dailsibl ¢ MPOrpaMMbl U MOJIYYEHHbBIE B IMPOLIECCE
BBIMIOJTHEHUSI pa0OThI PE3YIbTaThI.

4.4. OdbopMHTH OTYET 10 padoTe.

4.5, OTBeTHTD HA KOHTPOJIbHBIC BOIIPOCHI.

5. Conep:kaHue oT4yeTa

5.1. HazBaHue u 11esib paboThI.

5.2. TlonyuyeHHbIe (CreHEPUPOBAHHBIC) BAPUAHTHI UCXOHBIX JaHHBIX.
5.3. Onucanune UCTOIB30BAHHBIX MOJIEJIEH 1 aITOPUTMOB.

5.4. Tlpumepsl penieHuil.

5.5. CKpUHIIOTHI € pe3yJbTaTaMU BBITIOJIHEHHBIX 3a1aHHM.

5.6. BeiBoIbI IO TIpOIETIaHHOM pabdoTe.

5.7. CIIUCOK MCMOJIb30BAHHOM JTUTEPATYPHI.

5.6. JIucTHHT MpOrpaMMmBsl.
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JlaboparopHasi padora Ne 1.
IIpumenenune CASE-cpeacTs Aj1s1 NPOEKTHPOBAHHUSA U Pa3padoTKu
NporpaMMHOro u annaparuoro odecneyenuss UC u AC.

Llens 3ansaTus:

N3yuuts Buasl u Tunibl CASE-cpencts noaaepxku mnpoiecca pa3padoTku
MIPOrpaMMHOro obecnedyeHus, 0CBOMTh NpuHIMUIbI npuMenenust CASE-cpencts Ha
MpaKTUKE, BEIOpATh TEMY U PEaIU30BaTh MEPBYIO YACTh MHIUBUAYAJIBHOTO MPOEKTA B
paMKkax J1ab0paTopHOM pabOoTHI.

B pesynerare BeinosgHeHUs! J1aOOpaTOpHOI pabOThI CTY/ICHT MOTy4aeT KOMILJIEKT
JIOKYMEHTAIIUU, CXEMBbI IIPOTrPAMMHOI0 00€CIIEYEHUsI, BHITTOJIHEHHBIE TTPU TTOMOIIU
CASE-cpencts.

CpencTea BBIOJHEHHSI IPAKTHYESCKONW PaOOThI:
[TpoBeneHue 3aHATHI TpEIIoIaracTcsl B ayIUTOPUHN, OCHAIIICHHOM
1. Komriekrom nepcoHaibHbIX 9BM B KOMITBIOTEPHBIX KJIaccaX C BBIXOJIOM B
rmobanpHy0 ceTh MIHTEpHET.
2. MynpTUMEIUHHON JOCKOM IS IEMOHCTPAIIMK MaTEPUAJIOB.
3. Yeranosiaennot OC Windows mim OC Linux.
4. YcTaHOBJIEHHBIM TEKCTOBBIM penakTopoM MS Office mmm Libre Office.
5. YcTaHOBIIEHHBIM peAakTopoM rpaduueckux cxem tumna Draw.io.

Pesynbrarel ocBOEHUS MaTepuana;
B pesynbrare npoBeneHus 3aHATUS CTYACHT JTOJDKEH:
3Harh:
- kmaccudukanuo CASE-cpencTB 1 OCHOBBI MX TPUMEHEHUS
- COBPEMEHHBIE HHCTPYMEHTHI MOAAEPKKH MpoIecca pa3padoTKu
MporpaMMHoOro odecneuenus, otHocsmuecs K kiaaccy CASE-cpencts
YMeTs:
- mpuMeHATh Ha npaktuke CASE-cpencTBa momaep:xku mporecca pa3padoTKu
MIPOrpaMMHOTO 00ECTIeUEHUS

Mertonuka npoBeAECHUS 3aHATHSL:

[IpakTrueckoe 3aHSITHE TPOBOJUTCS CIEIYIOIIUM 00pa3oM:
1. PaccmoTpeHne TeOpeTUYECKUX BOIIPOCOB.
2. PazpscHeHus mpenomaBaress.
3. lucnyT uimu «KpyTIBIA CTOMD TIO TEMATHKE 3aHSITHSI.
4. BeIoJIHEHUE 3aJIaHUI pernogaBaTersi.



5. AHaJIN3 U OIIEHKA BBIMOJHEHHBIX pa0OT U CTENEHH OBJIAJICHUSI, O0yUYaIOIINXCS
3arIaHUPOBAHHBIMU KOMIIETCHIUSMHU.

ConepxaHne TpakKTUYECKOTO 3aHITUSA:
B pamkax npakTH4ecKoro 3aHsATHsS HOAPOOHO paccMaTPUBAIOTCS U 00CYKIAt0TCS
CJIEIyIOIINE KIIOUYEBbIE BOIIPOCHI
1. Ocuogusie rpynmnsl CASE cpencts.
CASE cpencrBa BEpXHETO ypOBHS.
CASE cpencTBa HUKHETO YPOBHSI.
NurterpupoBannbie CASE cpencrtsa.

ok 0N

®dakTophl, KOTOPBIC HY)KHO MTPUHUMATh BO BHUMaHue npu Beioope CASE-
CPEICTB.

Mertononoruu pa3pabOTKU MPOTPaMMHBIX MPOEKTOB.

CASE-cpencTBa 1ist IpOSKTUPOBAHUS MPOTPAMMHOI0 00€CIICUEHUSI.
CASE-cpenctBa npoektupoBaHus 6a3 JaHHBIX.

© ®~N O

. CASE-cpencrsa ynpaieHUs MPOCKTaMU U POJIIMH TIOJIb30BaTEIICH.
10.CASE-cpencTsa MoeIMpOBaHHS.

11.lHCTpyMEHTBI JOKYMEHTUPOBAHUS POEKTOB.

12.OcHoBsl nnpuMereHus UML-nuarpamm.

13.UuctpymenTsl 11 noctpoeHuss UML-nuarpamm.

B oOmem citydae, KakJIOMy CTYACHTY IpeasiaracTcs pa3padoTaTh CHUCTEMY
npHeMa JaHHBIX OT alapaTHOr0 UCTOYHHUKA IAHHBIX C IIPEIBAPUTEIIBHON 00pabOTKOMH,
coxpaHeHHeM B 0a3y TaHHBIX W 3aIIUTON HHPOPMAITUH.

Dro olIee 3aJaHue, a YaCTHBIC CITyYad BAPbUPYIOTCS OTHOCHTEIIPHO BapHaHTa,
a TaKXKe JKEJIaHUS U BO3MOXKHOCTEH CTY/ICHTOB.

CxeMaTuIHO TaKy CHCTEMY MOXKHO H300pa3uTh CICIYIOMIUM 00Pa3oM.



1) MICTOUHUK AHANOTOBOr0

CUrHana

2) McToynmnk uwdpoeoro

CHrHana

h J

TpHEMHUK CHTHANA
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3) MaremaTuuyeckan Mogens
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Bnok npegeaputensHoi oGpaboTku
TUTHANA

BrOK BU3YANM3ALMIA CHTHANS

BNoK 3aWNTE! GaHHEX > BRoK coOXpaHeHua CUTHana

Crynenty ¢hopMupyercs clieyroliee 3agaHue:

®opmupoBanue uneu ans cepun JlaGoparopueix pabor Ne 1-4 B Buue
KOMITJIEKCHOTO TIPUJIOKEHUS WIIH allapaTHO-MPOTrPaMMHOM TIaT(HOPMBI.
Brigenenne OCHOBHBIX TEXHUYECKMX TpeOOBaHUN K pa3pabarbiBaeMOMY
[Tpunoxenuu.

OdopmiieHne uied M TEXHUYECKUX TpPeOOBaHWM MpHU TMOMOIIUA CHUCTEMBI
obyaqHOr0 ToKyMeHT00OO0poTa ((hopMUpOBaHKE KOMILICKTA JOKYMEHTAIIWH).
Pa3pabotka cTpykrypHoii cxemsl [Ipunoxenust ¢ npumenenneM CASE-cpencts.
Pa3zpabotka ¢dynkunonanpHoM cxembl [lpunoxenuss ¢ npumenenuem CASE-
CPEICTB.

®opmupoBanue cTpykTypbl moayneil Ilpunoxenuss ¢ npumenennem CASE-
cpenctB (UML-auarpamm).

dopMupoBaHue CTPYKTYphI 0a3bl naHHbIX [Ipunoxenns ¢ npumenenuem CASE-
cpeactB (UML-auarpamm).

dopmupoBanue HTamoB pa3pabotku [IpwiokeHHs W COCTaBIEHHWE CIHCKA
peraeMbIxX 3ajau.

Odopmiienne crimcka 3a1a4 Mpy MOMOIIY CUCTEM YTIPaBIEHUS MTPOCKTaMHU.

Jiist 0671a9HOTO JOKYMEHTOO0O0pOTA MpeaiaraeTcst Hemonb3oBarh OneDrive nimm

Google Drive, HO BEIOOP MOXET OBITh H3MEHEH CO CTOPOHBI CTYACHTA.



s coctaBinenus UML-nuarpaMm npejgiaraeTcsi UCIONIb30BaTh OECIIaTHBIN
MHCTPYMEHT Draw.10, KOTOpBI CYIIECTBYET B BHJI€ OTAEIbHOIO MPUIOKEHHUS, B BUJIE
OHJIaliH-pecypca U Aaxe B Buje pacuupenus s Google Drive.

st odopmileHHsT CTPYKTYpbl 0a3bl JaHHBIX TIpeIaraeTcs HCIOJIb30BaTh
6ecruarsbiii pecypc dbdiagram.io win StarUML.

Jns  YnpaBiaeHuss NOpOEKTaMu Mpeiaraercs MCMIoib30BaTh OeCIIaTHBINA
BapuaHT JIRA unu ero ananoru tuna Trello.

B wmneanpHOM ciydae, JJIS TOJNYYCHHSI CHUTHAJIOB M HMX MPEABAPUTEIHLHOU
00paboTKK TpeArnoaraeTCs UCIOIb30BaTh anmaparHbleé KOMIUIEKTHI pa3paOOTuHMKOB
TUTIA!

1. Arduino.
2. Raspberry Pi.
3. STM SDK.

Ho, Tak kak 3a4acTyio y CTYIEHTOB OTCYTCTBYET MOAOOHAs IjaTa KOMIUIEKTa
pa3paboTyrika Wid (pUHAHCOBBIE BO3MOXKHOCTH €€ MPUOOpPETEeHUs WM, Yallle BCEro,
3HAaHMS B IPOrPaMMHPOBAHUY aNnaparypsl U B 001acTH IUPPOBOI CXEMOTEXHUKHU, TO
CTYJIEHTaM IpeAJIaracTcsl HMYIUPOBAThH MIPOLIECC MOTYUYEHUSI BXOAHBIX JAHHBIX OJHUM
U3 CIEAYIOUIUX CIIOCOOOB:

1. Maremaruuecku.
2. Tlpu nmomortu ¢haityioB Wiau 6a3bl JAaHHBIX C OTCYETAMU WM U3MEPEHUSIMHU.
3. Ilpu momory BHEMIHUX ceTeBbIX API (OTKPBITHIX HCTOYHUKOB).

B nepBom ciywae, 1y Te€HEpalMud BXOAHBIX CHTHAJIOB TMpejiaraercs
UCIIONIb30BaTh AJJUTUBHYIO MOJEIb CUCTEMbl TAPMOHUYECKUX CHUTHAJIOB, KOTOPbHIC
MOXHO TE€HEpPHpPOBAaTh HA OCHOBE PAa3JMYHBIX aMIUIUTY WU YacTOT CJIEIYIOIINM
obOpazoM:

X =A1*sin(2*pi*F1) + A2*sin(2*pi*F2) + ... + Ak*sin(2*pi*Fk).

3/1ech NPUCYTCTBYET BEKTOP aMIUIUTYA FTAPMOHUK A U BEKTOpP YaCTOT FapPMOHUK
F. JInvHbI 5THX BEKTOPOB OMHAKOBHI M paBHBI k.

B pesynbrare cioxeHUsl 3TUX TAPMOHUK MOJIYYaeTCA HAJIOKEHUE CUTHAJIOB
pa3HOM CWJIBl W 4YaCTOThl, YTO I[O3BOJIIET MMUTHUPOBATh HCTOYHUK CIyYalHBIX
CUTHAJIOB Y TIOJTy4aTh pa3Hbie (JOPMBI.

Hamnpumep, nipu cienyronieit KoOMOUHALINY:

yi == sin 2w 0,05xi + 0,5 sin 2 0,1xi + 0,25 sin 2 0,4xt,

MOJIy4aeTCs IOCTATOUHO «UYHUCTHIN CUTHAI
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HNmes Takwue AUCKPCTHBIC MOAHHBIC, MbI II0JYy4YacM CHUMYILIOWIO BHCOIHCTO

NCTOYHHKA JAaHHBIX U IIPpOTCCCa NUCKPCTU3AITNU.
Ha BBIXOAC OTOTO IMpOoHccCa y HaAC €CTb MACCHUBBI TOTOBBIX HI/I(i)pOBLIX JaHHBIX,

KOTOpBIE MOXKHO TTepPe/IaBaTh Ha CIEAYIOIINE 3TaIbl pab0Thl CUCTEMBI M HCITOJIb30BaTh
JUTSL BBITIOJTHCHHS 3a/IaHUS K J1aOOopaTopHOM paboTe.

KpuTtepun oueHuBaHus:

MakcumalibHOE KOTUYECTBO 0aJIIOB 3a MPAKTUUECKY0 padoty: 10 6anos.
9-10 GamnoB— oOydaromUWCAs B TEUCHUE MOMY/IS AKTUBHO MPUHUMAET y4acTHE B
YCTHBIX OIPOCAX, aBa€MbIE UM OTBETHI BEPHBI H TTO3BOJISIOT BRICOKO OIICHUTH YPOBEHD

BJIAACHHA MAaTCPUATIOM,

7-8 6anminoB — oOy4aromMics MPUHUMAET y4acTHE B YCTHBIX ONMPOCAX, JIaBaeMbIE UM
OTBETHI, KaK NPAaBWJIO, BEPHbBI W IO3BOJIAIOT OLEHUTH BIAJCHHUE MarepuajgoM Ha

JIOCTaTOYHOM YPOBHE;

6 0amioB — OOydYarIIMIiCSs HE NPOSABIAET MHUIMATUBBI JJIS Y4acCTHUSI B YCTHBIX
ompocax, a JaBaeMble UM OTBEThI (PparMEeHTapHbl U BEPHBI JIMIIb YACTUYHO, YTO HE
MO3BOJISIET OLCHUTH BJIAJICHUE MATEPHUAJIOM Ha IOCTAaTOYHOM YPOBHE;



1-5 GamnoB — oOydyaromuiicsi MBITA€TCSl y4acTBOBaTh B coOecelOBaHUHU, HO J1aeT
HEBEPHBIC OTBETHI, MOKA3bIBACT OTCYTCTBHE 0a30BBIX 3HAHUI;

0 6am10B — 00yJaronIuiicss He MPUHUMAET Y4acTUs B YCTHBIX ONPOCaXx, JUO0 JaBaeMble

UM OTBCTHI IPUMHIOUIINAJIBHO HCBCPHHBI.



JlaboparopHasi padora Ne 2.
Paspaborka nporpammuoi yactu UC u AC.

Llens 3ansaTus:

HSy‘II/ITB MCTOJbI COIMPOBOXACHHUA HCXOAHOI'0 KOAAa, CO3OaHMs W HCIIOJIb30BaHUWA

PENO3UTOPHUCB MCTOALI IMOJNYUCHHUA CUTHAJIOB W AAHHBIX, MCTO/bI HpeﬂBapI/ITCHBHOﬁ

00paboTku nHPOpMaLIMK TIEpe] MPUMEHEHUEM OU3HEC-JIOTUKU MPUITOKESHHUS.

B pesynbrare BhITIONHEHUS J1a0OpaTropHOM pabOThl CTYACHT IMOJydYaeT HaBBIKU

CO3JaHUA PCIO3UTOPHUCB UCXOIHOTO KOA4, IMPHUCMA NAHHBIX W HAIIMCAHUA IIPOTpaMM

JUISI IPEBAPUTENLHON 00pabOTKH MPUHATHIX JaHHBIX.

CpeIICTBa BBITITOJIHCHUA HpaKTHqCCKOﬁ pa6OTBI§

HpOBG}ICHI/IC 3aHITHH npcanojIaracTcs B ayauTopuu, OCH&IIIGHHOfI:

1

KomrnexTom nepcoranbHbix IBM B KOMITBIOTEPHBIX KJIaccax C BBIXOIOM B
ro0anpHyo ceTh MHTepHeT.

. MynbTUMEIUUHON TOCKOM JJIs1 IEMOHCTPALIMU MaTe€PUAJIOB.

2
3. Ycranosnennoit OC Windows mm OC Linux.
4,
5
6

YcranoBiaeHHBIM TeKCTOBBIM peaakTopoM MS Office nnu Libre Office.

. YCTaHOBIIEHHBIM PEIAaKTOPOM Tpaduueckux cxem tuma Draw.io.
. YcTaHOBIIEHHBIE CPEJCTBA Pa3pabOTKU HATUBHOTO WM KPOCCILIATHOPMEHHOTO

porpaMMHOTo obecrieueHus s s3bikoB JavaScript, Python, Pascal, C++, C#
wIn Java 1o BeIOOpY CTy/IEHTA.

Pe3ynprarel 0cBO€HUs MaTepuaa:

B pe3synbrare npoBeaeHus 3aHATHS CTYACHT JTOJKEH:

3HaTh:

- CcmocoOBl  COBPEMEHHOM pa3pabOTKW MPOTpaMMHOTO OOecTeYeHus: ¢
MPUMEHEHUEM HATHUBHBIX WM KPOCCILIAT()OPMEHHBIX HHCTPYMEHTOB;
- COBpPEMEHHBbIE = HMHCTPYMEHTBHI  MOIJEPKKH  Tpolecca  pa3padOTKH
MporpaMMHoOro odecrneuenus, otTHocsmuecs K kiaccy CASE-cpencts.

YMeTh:

- mpuMeHATh Ha npakTuke CASE-cpencTsa pa3paboTku mporpaMMHOTO

oOecrieueHms, HaTUBHBIC U KPOCCIUTAaT(HOPMEHHBIE HHCTPYMEHTHI Pa3paboTKH.

MGTOI[I/IKa IMPOBCACHUSA 3aHATHUA:

[IpakTrueckoe 3aHSITHE TPOBOJUTCS CIEAYIOIIUM 00pa3oM:

1.
2.

PaccmoTtpenne TeopeTuuecKux BOIPOCOB.
Pa3zbsicHenus mpenojaBaressi.



3. lucnyT uinu «KpyIriblid CTOD» MO TEMATHKE 3aHSTHSL.

4. BeIOJIHEHUE 3aJIaHUI TpenoaBaTersi.

5. AHanu3 U OIIEHKA BBIIIOJHEHHBIX PabOT U CTENEHH OBIAAEHUS, 00yUYaroUIUXCs
3aIJIaHUPOBAHHBIMU KOMIIETEHIIUSIMU.

ConepxaHne TPaKTUYECKOTO 3aHITHUSA:
B pamkax mpakTHUeCKOTO 3aHITHS MOAPOOHO PACCMATPHUBAIOTCS M 0OCYKIAIOTCS
CIIEAYIOIIUE KITFOUEBHIE BOMIPOCHI
1. HaTtuBHBIC MpOTPaMMHBIE CPEICTBA, HHCTPYMEHTHI H OMOIMOTECKH.
2. KpoccmnaargopmeHHBIE POTPAMMHEBIE CPEICTBA, HHCTPYMEHTBI U
OMOINOTEKHU.
3. TIpuHIUIIBI BHIMOIHEHUS IPOTPAaMMHOTO KOJIa Ha ypOBHE MUKpOTIpoIieccopa
OBM.
4. CriocoObl KOMIUJISIIIUU [TPOTPaAMM.
5. TIpuHIUIBE pabOThl KOMITUISTOPOB.
6. IIpuHIUIIBEI pabOTHI HHTEPIIPETATOPOB CKPUIITOBBIX SI3IKOB
IPOrPaMMHPOBAHUS.
7. CnocoObl KpPOCCKOMIWIISIIIUY MPUITOKEHUH.
8. Hcmnonb3oBaHue BUPTYyaIbHBIX MAIIMH U TEXHOJIOTUH BUPTYaIU3aLUU [IPU
pa3paboTKe MPOrpaMMHOTO 00ECIIEUeHHUS.
9. Texnomorus paboTsI ¢ s361KOM CH.
10.Texnonorust paboThI ¢ si3bikoM Pascal.
11. TexHonorus paboThl ¢ BEO-CTEKOM JIJIs1 pa3pabOTKH MTPOTPAMMHOTO
oOecrieyeHusl.
12. Texnonorus paboTsl cO cTekoM Java.
13.Texunonorust paboTsl co crekom C#.
14. TunoBas cTpyKTypa OpOEKTa.
15.Vcnionb30BaHme CUCTEM KOHTPOJIS BEPCUU ISl YIIPABICHUS MPOEKTAMH.

B oOmem ciydae, KaxaoMy CTyIeHTY TMpeiyaraercs pa3paboTarb
MPOTrPAMMHYIO peali3aIlfio MprueMa JaHHBIX OT alapaTHOTO UCTOYHUKA JaHHBIX WIIN
€€ MOJICNH C TIPEABAPUTEITHLHON 00paOOTKON MOTYICHHBIX JTAHHBIX.

Oto ob1iee 3ajaHue, a YACTHBIE CITy9al BApbUPYIOTCS OTHOCUTEIIHPHO BapHAHTA,
a TakKe JKEeJIaHUs ¥ BO3MOXKHOCTEH CTYJICHTOB, KaK U B IIepBOM JJabopaTOpHO padoTe.

Crynenty dpopmupyeTcs clieayoliee 3agaHue:
1. Jopabotka 3aganus U3 nNepBoi 1adopaTopHOM pabOThI, €CIIU ATO HEOOXOIUMO.
2. JlopaboTka CTPYKTYpHOW CXEMBI TPOTPAMMHOTO OOECIeUeHUs, €CIIh 3TO
HE0OXOIUMO.



3. Pacmupenue cTpyKTypHOU cXeMbl OJioka MpuUeMa CHUrHaja OT JaTyuka B
3aBUCUMOCTH OT BBIOPAHHOT'O BapHaHTa UCTOYHHKA!

- anIaparHbli aHAJIOTOBBIN TAaT4YMK,

- anmnaparHbIi HUGPOBON JaTUUK.

- MaTeMaTHyecKasi MoJIejIb JaT4hKa ¢ TeHepaTopoM LU(PPOBOTro CUTrHAIIA,

- pHemrHee API (B cetu UnTepHer).

Co3nanue 1 THULIHUAIA3ALUs PETIO3UTOPUS HCXOAHOTO Koja B ceTh MHTEpHET.
Peanuzanus 61oka npueMa JaHHBIX OT JaT4MKa.

Peanuzanust 6ydepa npuHATOro CUrHa a oT JaT4yuKa.

N o g A

Peanu3zamus Onoka AUCKPETH3AIUU WM CHUHXPOHH3AIIUU BBHIOOPKU JTaHHBIX B
COOTBETCTBUH C 33IaHHON YaCTOTOU BBIOOPKH.

8. Peanuzarnus 610ka npeaBapuTesIbHON 00paOOTKH TAHHBIX OT JIaTYUKA COTIIACHO
Mozeny UG POBOH PUIBTpAIlUK WK YCPETHEHHS (CKONB3AIINE CPETHNUE).

Jlis 06;1a4HOT0 JOKYMEHTOO00POTa MO-IIPEXKHEMY NIPEIaraeTcsi UCI0JIb30BaTh
OneDrive nnu Google Drive, HO BBIOOp MOXKET ObITh U3MEHEH CO CTOPOHBI CTYJCHTA.

Jna  cocraBnenus wim penakrupoBanuss UML-muarpamMm  mo-npexHeMy
npejiaraeTcst UCIob30BaTh OECIUIATHBIN HHCTPYMEHT Draw.10, KOTOpPBIN CYyIIECTBYET
B BUJIE OTJIEJILHOTO IPUJIOKEHUS, B BUJIE OHJIATH-pECypca U Jaxe B BUAE PACIIUPEHUS
st Google Drive.

Hnst odopmiieHHss WM PENAKTHPOBAHUSA CTPYKTYpbl 0a3bl JaHHBIX IIO-
npe)KHEMY TIpeaiaraeTcsl HMCIONb30BaTh OecruratHbii pecypc dbdiagram.io wim
StarUML.

Jnst YopaBineHuss TpPOEKTaMU TO-TIPEKHEMY TMPENJIaraeTcs HCIOJIb30BaTh
6ecrutatubiil Bapuant JIRA unu ero ananoru tuma Trello.

B uneansHOM cnydae, AJiS TONYYEHHs] CUTHAIOB M WX MPEIBAPUTEIHHOU
obOpabotku (kak u B JlaGopatopHoii pabore Ne 1) mpenmonaraercs HCIOIb30BaTh
anmapaTHbIe KOMIUIEKTHI pa3pa0OTYMKOB THTIA:

1. Arduino.
2. Raspberry Pi.
3. STM SDK.

Ecnmm y cTyneHTOB He TOSBISIETCS BO3MOXXHOCTH HCTIONB30BaTh (DU3UYECKUC
YCTPOWCTBA, TO UM MPEAJIaracTCs SMYAUPOBATH MPOIIECC TOTYICHUS BXOAHBIX TAHHBIX
OJJHUM U3 CIEIYIOUUX CIOoCcO00B (Kak 3T0 OBUIO OMUCAHO B PYKOBOJCTBE K
JIabopatopHoii padote Ne 1):



1. Maremaruuecku.
2. Ilpu nomomu ¢ainoB unu 6a3bl JaHHBIX C OTCYETAMU WIH U3MEPEHUSIMU.
3. Ilpu nomoniu BHenmIHUX ceTeBbIX API (OTKpPBITBIX HUCTOYHHUKOB).

Ecau B JlabopatopHoii pabote 1 mpemyaraercsi BbIOpaTh CIOCOO MONIYYEHUS
WCXO/HBIX TaHHBIX, TO B JaHHOM JlaGopaTtopHoii pabote 2 TpeOyeTcs yxke pealn3oBaTh
OJIOK TIprieMa JIaHHBIX U3 BHEITHETO HCTOYHHKA.

HamoMuuM, 4T0 OOJBIIMHCTBO CTYJAEHTOB MOXET BbIOpATh MAaTeMaTHUECKYIO
MOJIEJIb CUTHAJIA, IOATOMY MPUBEIEM 3/1€Ch CIIOCO0 00paOOTKU TaKUX JaHHBIX.

Jjist reHepaly BXOAHBIX CUTHAJIOB MOYKHO HMCTIONIB30BaTh aITUTUBHYIO MOJIENb
CUCTEMbl TapMOHMYECKUX CHUTHAJIOB, KOTOPbIE MOXXHO T€HEPHUpPOBaThH HA OCHOBE
pa3IMYHBIX aMIUIUTY U 4aCTOT CJIEAYIOIIUM 00pa3oMm:

X =A1*sin(2*p1*F1) + A2*sin(2*p1*F2) + ... + Ak*sin(2*pi*Fk).

31ech MPUCYTCTBYET BEKTOP aMIUTUTY/l TAPMOHUK A U BEKTOP YaCTOT TApMOHUK
F. JInvHbI 5THX BEKTOPOB OIMHAKOBHI M paBHbI k.

B pesynbrare ciokeHUs 3TUX T'AapMOHMK IOJIY4aeTcs HaJO)KEHUE CHUTHAJIOB
pa3HOM CHJIBI M YacTOThl, YTO IO3BOJSET MMHUTHUPOBATH HCTOYHUK CIIy4alHbIX
CUTHAJIOB U MOJy4YaTh pa3Hble (POPMBI.

HpezmaraeTc;I BLI6paTL BCKTOpa aMIUIUTYA W YaCTOT Ha 0aze CIICAYIOMUX

BapUAHTOB.
Bapuant BexkTop A Bekrop F
1 1,0.5,0.25 0.1,0.1,0.4

2 2.5,1.5,0.35 0.55,0.2, 1.4

3 2,1.5,0.75 0.5,0.7,2.4

4 1.5,0.5,1.25 0.75,1.1, 1.64

S 1,5.5,1.75 1.5,0.3,2.2

B kauectBe anropurma 0OpabOTKH JaHHBIX MOXKHO HCIIOIB30BAaTh Pa3HBIC
BapuaHThl. JlaBaliTe pacCMOTPUM TMPUMEHEHUE CKOJB3SIIUX CPEAHUX  JJIs
CIVIa)KUBaHUS CUTHAJIOB.

Cxomnp3siiue cpeaHue

B ocHOBe mpuMeHeHHs CKOJB3SIIIEr0 CPEAHErO JCKUT ciaeayromas Gopmyna:

EMA = (P * alpha) + (EMAprev * ( 1 - alpha))




P — Texyiiee 3HayeHne curxasia
alpha — craxkuBatouuii paxkrop, Harpumep 2 / (1 + N)
N — KoIMuYeCcTBO MEPUOJOB CIIIAKUBAHUS

Ilepuog N nns EMA BbiOupaeTcsi SKCIIEpUMEHTAJIbHBIM IyTEM MCXOAS W3

HCTOPUYCCKUX TaHHBIX.

CKOJIBSHH_II/Ie CPpCAHUC MMPUMCHAIOTCA JIA HpeHHKTHBHOﬁ AHAJIMTUKHW WJIN IOJIA

CTIIA)KUBAHUA CUTHAJIOB, - MbI BIIOJIHEC MOKCM B3ATb HUX JIA IIPHUMCPA aJITOPHUTMaA

peIBapUTEIbHON 00pabOTKH.

Tem 60.1166, 9qTO0 OOAHUM H3 BAPHUAHTOB HUCXOAHOTO CUTHAJA JIA HepBOﬁ

71ab0paTopHON PabOTHl MBI TIpeAJiaraéM HUCIOIL30BaTh TAHHBIX O KypcaxX BaJIOT WU

3HAYCHH: BAJIOTHBIX IIAp, ITOJTYUYCHHBIX M3 BHCITHHUX UCTOYHUKOB THUIIA API.
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[Hudbposoit puisTp.

DT0 anbTepHATUBHBIN BapuaHT 00paboTku nHpopmanuu. [{udpossie GuiasTpbl

— JTO CJIOXKHad TEMd, HO MBI MOXEM YIIPOCTUTb MATCpuall, MCIIOJIb3yd TI'OTOBYIO
dopmyury:



Yn = SUM Xn-j * Bj

Yn — 3TO 3HaYE€HUE BBIXOAHOI'O CUTHAJA B TEKYIIEH TOUYKE

Xn-j — 9TO 3HAYEHHUE BXOJHOTO CUTHAJA, OTCTOSAIIETO OT TeKYIIeH TOYKH Ha ]
MO3ULUHI B IPOLIIIOE

Bj — »T0 k03P dunreHT GpuasTpa ¢ HOMEPOM .

Nmes oOpaboTaHHble TakuM OOpa3OM JlaHHbBIE, MBI MOJYy4aeM CUMYJSLHUIO
0JIOKOB pabOThI C CHIPHIMU JAHHBIMH.

HpI/IMep CTCHCPHUPOBAHHOI'O BXOJHOTO CUTHAJIA 00 (I)I/IJIBTpaI_II/II/I.

60

xn §
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n

[locne ¢unprpaniuu ¢ TpaBWIBHO TOAOOpaHHBIMH KO3 duUIMEeHTaMU
noirydaercs Oonee «quctas» Gpopma 6€3 BHICOKOUACTOTHBIX MPUMECEH.
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Ha BbIXOz1€ 3TOTO MMpoliecca y HaC €CTh MAaCCUBBI TOTOBBIX ITU(MPOBBIX TaHHBIX,
KOTOpbIE MOYKHO TepeiaBaTh Ha CJIEAYIOIINE 3TAIbl pa0OThl CUCTEMBI M UCIIOIb30BaTh
JUTSI BBITIOJIHEHUS 3aJ]aHus K TabopaTopHOi padore.

[Tocie peanu3aui HEKOTOPOTO KOJIMYECTBA aJITOPUTMOB B BHJIE IIPOTPAMMHOTO
KOJIa, €Tro JKeJaTeIbHO 3a(UKCUPOBATh 10 Cleayromieil 1abopaTtopHoit paboTel. Jliis
ATOTO Jy4Ille UCTIOIb30BaTh peno3utopun tuna Github wimum Gitlab.

Hamomuuwm, 9o, y1st paboThI ¢ PETIO3UTOPUSIMHU Y HaC B CHCTEME JOJKHA OBITh
ycranoBneHna nporpamma Git. lng OC Windows 3To mporpamMMHoOe oOecriedeHue
HY>KHO yCTaHaBIIUBATH OTJIEIBHO.

JUTst CO3/1aHUs PETIO3UTOPHS BBEIEM KOMAH bl B KOHCOJIH
1 git init
2 gitadd .
3 git commit —m ’Initial commit’
4 git remote —v
5 git remote add
origin ’https://github.com/oleg—creator—arch/trade coin bot.git’
6 git push origin main

Co3nannblil MpoekT Ha caiTe Github, MOXXET BBITTIAIETH CICAYIONTUM 00pa30oM.



Tenepb HaM OOCTYIIHbBI KOMAaHIBI:

- Knounupoanus: git clone https://github.com/repo/repo.git
- ITlpunstus usmenenuii: git pull
- Cosznanus BetBH: git checkout —b newbranch
- Tlepexon Ha cymiecTBytolyto BeTKy: git checkout branchname
- JloGaBnenus ¢aiinoB B uHjekc: git add .
- ®dukcanuu u3MeHeHus (KOMMHTA): git commit —m “new commit”
- OrnpaBku usmMeHeHui Ha cepsep Github: git push
U Tak nanee.

KpuTtepun oueHuBanus:

MakcumalibHOE KOJTMYEeCTBO 0aJIIOB 3a MpaKTUUeCKyo padory: 10 6amos.

9-10 GamioB— oOyyarolmUiCAd B TEUEHUE MOIY/IS AKTUBHO MPUHUMAET y4yacTHE B
YCTHBIX OTPOCAX, JaBAEMbIC UM OTBEThI BEPHBI M TTO3BOJISTIOT BHICOKO OIIECHUTH YPOBEHD
BJIAJICHUS] MaTepUAJIOM;

7-8 6anminoB — oOyyaromuiics MPUHUMAET y4acTUe B YCTHBIX ONPOCAX, IaBa€MbIE UM
OTBETHI, KaK IPAaBWJIO, BEPHbBI U IIO3BOJIAIOT OLEHUTH BIAJCHHUE MarepuajgoM Ha
JNIOCTATOYHOM YPOBHE;

6 OammoB — OOyYaronIuiicss HE TMPOSBISACT WHUIIMATUBBI ISl Y4acTHs B YCTHBIX
OTpOCax, a JaBaeéMble UM OTBETHI ()parMEHTAPHBI M BEPHBI JUIIh YaCTHYHO, YTO HE
MO3BOJISIET OLICHUTH BJIAJICHUE MATEPUAJIOM Ha IOCTaTOYHOM YPOBHE;

1-5 GamnoB — OOydYarOmMIACS TBITACTCS yYacTBOBaTh B coOeceqOBaHWUH, HO JIacT
HEBEPHBIC OTBETHI, ITOKA3bIBACT OTCYTCTBHE OA30BBIX 3HAHHIA,

0 6anoB — 00yyarolIUiics HE MPUHUMAET YYacTHsl B YCTHBIX OMPOCaXx, MO0 laBacMbie
MM OTBEThI IPUHIUIIHATBHO HEBEPHBI.


https://github.com/repo/repo.git

JlaboparopHasi padora Ne 3.
Paspaborka anmaparnoii yactu UC u AC nwiu ee moaeJiu.

Llens 3ansaTus:

N3yunth ciocoObl ynpaBieHHs] BEPCUSIMH MPOTPAaMMHOIO Kofa, pa3padoTarh KapKac

MPWIOXKEHUN, HAYYUThCSI padoTaTh C HUPPOBBIMU TAHHBIMU, IPUMEHSTH AJTOPUTMBI

MpelBapuTeIbHOM 00pabOTKM WHGOPMAIMK, MOATOTABIMBAs IS JajdbHEHIIero

npumeHenusi, npuMeHatb CASE-cpenctBa mnopnepkku mponecca pa3paboTKH

IPOrpaMMHOT0 00ECIICUEHUS.

CpeIICTBa BBITTOJIHCHUA HpaKTHqCCKOﬁ pa6OTBI§

HpOBeIICHI/Ie 3aHITUH npeanojaracTcs B ayaiuTopuu, OCHameHHOﬁZ

1

Komrextom nepconanbHbix IBM B KOMITBIOTEPHBIX KJIaccax C BHIXOIOM B
ro0anpHyo ceTh MHTEpHeT.

. MynbTUMEIUIHON TOCKOM JJ1s1 JEMOHCTPALMA MaTEPUATIOB.

2
3. Yeranosiaennot OC Windows mim OC Linux.
4,
5
6

YcranoBneHHbIM TeKCTOBBIM penakTtopoM MS Office nnu Libre Office.

. YCTaHOBIIEHHBIM PEIAaKTOPOM Tpaduueckux cxem tuma Draw.io.
. YcTaHOBIIEHHBIE CPEICTBA pa3paOOTKH HATUBHOTO HIIM KPOCCILIATQPOPMEHHOTO

porpaMMHOT0 obecrieueHus s si3bikoB JavaScript, Python, Pascal, C++, C#
WM Java 1mo BeIOOpY CTy/IEHTA.

B pesynbrare npoBeaeHus 3aHATHS CTYACHT JTOJKEH:

3HaTh:

- CcrocoOBl COBPEMEHHON pa3pabOTKH TMPOrPAaMMHOIO OOECIEUEHHUS C
NPUMEHEHUEM HATUBHBIX WA KPOCCILIATQOPMEHHBIX HHCTPYMEHTOB;
- COBpPEMEHHBbIE = HMHCTPYMEHTBHI  MONJEPKKH  Tpolecca  pa3padOTKH
MporpaMMHoOro odecrneuenus, otHocsmuecs K kiaccy CASE-cpencts;
- METOIBI ¥ AJITOPUTMBI 00PaOOTKH CUTHAJIOB PA3TMYHON PU3NUECKON TPUPOIBI.

YMeETh:

- mpuMeHATh Ha npaktuke CASE-cpencTsa pa3paboTku mporpaMMHOTO

oOecrieueHms, HaTUBHBIC U KPOCCIUTaT(HOPMEHHBIE HHCTPYMEHTHI Pa3paboTKH.

MGTOI[I/IKa IMPOBCACHUSA 3aHATHUA:

[IpakTrueckoe 3aHSITHE TPOBOJUTCS CIEIYIOIIUM 00pa3oM:

1.
2.
3.
4,

PaccmoTpenne TeopeTnuecknx BOIpOCOB.
PazpsacHenus npenonaBarens.

JlucnyT WM «KpYIIIbIA CTOJDY TI0 TEMATUKE 3aHSTHSL.
BrinosiHeHue 3a1aHnil TpenogaBaTess.



5. AHaJIN3 U OIIEHKA BBIMOJHEHHBIX pa0OT U CTENEHH OBJIAJICHUSI, O0yUYaIOIINXCS
3arIaHUPOBAHHBIMU KOMIIETCHIUSMHU.

ConepxaHne TpakKTUYECKOTO 3aHITUSA:
B pamkax npakTH4eCcKOro 3aHsATHs HOAPOOHO pacCMaTPUBAIOTCS U 00CYKAAIOTCS
CJIEAYIOLIUE KIIFOUEBBIE BOIIPOCHI

1. HaTtuBHBIE mpOrpaMMHBIE CPEACTBA, HHCTPYMEHTHI U OMOINOTEKH.

2. KpoccrnargopmeHHbie mporpaMMHBIE CPEICTBA, MHCTPYMEHTHI U OMOINOTEKU
JUTSL IPOTPaMMUPOBAHUS anmnapaTypbl WK JUIs pa3paOOTKu MOJeei.
[TpyHIMIIBI BHITOJIHEHUS POTPAMMHOTI0O KOJIa HA YPOBHE MUKPOKOHTPOJLIEpA.
Cnioco6bl KOMIMWISALIUK TIPOTPAMM U UX MPOIIUBKH.

[TpuHIMIIBI paOOTHl KOMIUISTOPOB JJIsI MUKPOKOHTPOJJIEPOB.
Cnoco0Obl KPOCCKOMIMUIISLIUY MTPUITOKESHHM.

N o g~ w

Hcnonb30BaHre BUPTYAIbHBIX MAIIIMH U TEXHOJIOTUH BUPTYaIU3allUN ITPU

pa3paboTKe MPOrpaMMHOTO 00ECTICUEHUS, B TOM YUCJIC U JJIs allapaTHBIX

MOJICJIEH.

8. Texuonorust paboTsI ¢ si3bIkoM CH.

9. Texnomorust paboTsI ¢ si3pikoM Pascal.

10.TexHonorust paboThl ¢ BEO-CTEKOM JIJIs1 pa3pabOTKH MTPOTPaMMHOTO
obecrieyeHusl.

11. TexHonorus paboTkl co cTeKOM Java.

12. Texunonorust paboTsl co crekom C#.

13.TumoBas CTpyKTypa IpOeKTa.

14.Vicnionb30BaHKME CUCTEM KOHTPOJISI BEPCHUH JIJIsl YIIPABICHUS TPOCKTaMHU.

15.Metonbl TpeIBapUTEIILHON 00PaOOTKH CUTHAJIOB.

16. Anroput™msl i poBor PrITETpaLIAH.

17. AnropuT™BI arperaiy JaHHBIX U UX yCPETHEHUSI.

B oOmem ciydae, kaxaoMy CTyI€HTY mpeiaraercsa pa3paborarh
MPOTrPAMMHYIO peali3aIlfio MprUeMa JaHHBIX OT almapaTHOTO UCTOYHUKA JaHHBIX WIIN
€€ MOJISNH C MPEABAPUTETHLHON 00paOOTKON MOYYSHHBIX TAHHBIX.

Oto ob1ee 3ajaHue, a YACTHBIE CITydad BAPbUPYIOTCS OTHOCUTEIFHO BapUAHTA,
a TaKKe KEIIAHUS U BO3MOXKHOCTEH CTYJICHTOB, KaK U B IepBOi J1a00paTopHOit padoTe.

Crynenty dhopMupyeTcst ClIeayomiee 3a1aHue:

1. JopabGotka 3amanusi U3 MEPBOM U BTOPOM J1aboOparopHOUl padOThI, €CIH ATO
HE0OXOIUMO.

2. JlopaboTka CTPYKTYpHOW CXEMBI MPOTPAMMHOTO OOECIEYCHHS, €CIU OTO
HE0OXOIUMO.



3. Pacmiupenue CcTpyKTypHOM cXeMbl OJIOKa MpuUeMa CHUrHaja OT JaTyuka B
3aBUCUMOCTH OT BblOpaHHoro B JlaGoparopHoit pabore Ne 1 Bapuanra
MCTOYHUKA JAHHBIX:

- anIaparHbli aHAJIOTOBBIN TaT4YMK,
- anmaparHbIi UG POBON JaTUUK.
- MaTeMaThyecKasi MoJejb 1aTYhKa C TeHeparopoM UG pPOBOro cUrHajia,
- pHemrHee API (B cetu UuTepHer).
4. JlopaboTtka 0JioKa mpueMa JaHHBIX OT JIaTYuKa.

o

JlopaboTtka Oydepa NpUHSTOrO CUTHAJIA OT JaTYuKa.

6. [lopaboTka Onoka JUCKPETU3alUM WJIM CUHXPOHM3AIMU BBHIOOPKH JaHHBIX B
COOTBETCTBUH C 33IaHHON YaCTOTOU BBIOOPKH.

7. Peanmsamus 010Ka mpeaBapuTEIbHON 00pabOTKH TaHHBIX OT JaTYHKA COTIIACHO

Mozeny UG POBOH PUIBTpAIlUK WK YCPETHEHHS (CKONB3AIINE CPETHNUE).

Jlis 06;1a4HOT0 JOKYMEHTOOO0POTA MO-IIPEXKHEMY NIPEIaraeTcsi UCIoJIb30BaTh
OneDrive nnu Google Drive, HO BBIOOp MOXKET ObITh U3MEHEH CO CTOPOHBI CTYJCHTA.

Jna  cocraBnenus wunu penaktupoBanuss UML-muarpamMm  mo-npexHeMy
npejiaraeTcst UCIob30BaTh OECIUIATHBIN HHCTPYMEHT Draw.10, KOTOpPBIN CYyIIECTBYET
B BUJIE OTJIEIILHOTO IPWIIOKEHUS, B BUJIE OHJIAMH-pECypca U Jaxe B BUAE pPACIIUPEHUS
st Google Drive.

Hnst odopmiieHHss WM PENAKTHPOBAHUSA CTPYKTYphl 0a3bl JTaHHBIX TIO-
npe)KHEMY TIpeaiaraeTcsl HMCIONb30BaTh OecruratHbii pecypc dbdiagram.io wim
StarUML.

Jnst YopaBineHuss TpPOEKTaMU TO-TIPEKHEMY TMPENJIaraeTcs HCIOJIb30BaTh
6ecrutatubiil Bapuant JIRA unu ero ananoru tuma Trello.

B uneansHOM cnydae, AJiS TONYYEHHsS] CUTHAJIOB W WX MPEABAPUTEIHHOM
00pabOTKK TPEATONAraeTCs KCIOJIb30BaTh AlMapaTHbIe KOMILIEKTHI pa3pabOTUYMKOB
TUTIA!

1. Arduino.
2. Raspberry Pi.
3. STM SDK.

Ecan B JlabopatopHoii pabore 1 mpemsiaraercsi BbIOpaTh COCOO MONYYEHUS
HCXO/HBIX JTaHHBIX, B JJabopartopHoil pabote 2 TpebyeTrcst peann3oBaTh OJ0K Mprema
JAHHBIX W3 BHEIIHETO MCTOYHWKA, a B JaHHOW JlaboparopHoit pabore 3 TpeOyercs



MCIIOJIb30BaTh WM MOJAEIHUPOBATH anmnapaTtHblil OJOK AJig 00paOOTKH JaHHBIX U UX
3aILUTHI.

HamoMHuM, 9TO CTyIEHTHI MOTYT BBIOpaTh MareMaTHYeCKyI0 MOJIETh CUTHAIIA,
MO3TOMY MPUBEAEM 3]IeCh ClIOCO0 00pabOTKM Takux JaHHBIX. OHAKO B ATOM Cllydae
UM TaKke HeoOXOJMMO U3YYHTh U CBIMUTHUPOBaTh MPOTPAMMHO METOMBI
JAUCKPETU3allY U KBAaHTOBAHUS CUTHAJIOB.

Ha BBIXOJI€ 3TOTO TpoIiecca y HaC €CTh MAaCCUBBI TOTOBBIX ITU(POBBIX JTAHHBIX,
KOTOPBIE MOYKHO TIEpe/1aBaTh Ha CJICIYIONTUE dTarbl paOOThI CHCTEMBI U UCIIOJIb30BaTh
JUTSl BBITIOJTHEHHMS 3aJIaHMs K JTa0OpaTopHO padoTe.

Taxxe Ha HTOM HTare pa6OTBI HCO6XOI[I/IMO BBIIIOJIHUTH BU3YaAJIN3AlIUIO
IMOJIYYCHHBIX TdHHBIX B BUIC rpa(bHKa.

Hanpumep, npu wucnonb3oBanuu si3bika Python ams pa3paGoTku MOXKHO
BOCIIOJIb30BAThCS CHEIUATbHBIMU MaTeMaTUYeCKUMH OMOIMOTEKaMH, KaK MOKa3aHo B
[IpUMEpPE HUKE.

inmport matplotlib.pyplot as plt
i nport nunpy as np

plt.rcParanms["figure.figsize"] = [7.50, 3.50]
plt.rcParanms["figure.autol ayout”] = True

np. random seed( 0)

dt
Fs
t = np.arange(0, 10, dt)

0.01 # sanpling interval

1/ dt # sanpling frequency

# generate noi se:

nse = np.random randn(len(t))
r = np.exp(-t / 0.05)

cnse

np. convol ve(nse, r) * dt

cnse = cnse[:len(t)]

s =0.1 * np.sin(4 * np.pi * t) + cnse
fig, axs = plt.subplots()




axs.set _title("Signal")
axs.plot(t, s, color="C0")
axs. set xlabel ("Tinme")

axs. set _yl abel (" Anplitude")

B pesynprare Mbl moay4uM rpauk CMOAEIMPOBAHHOIO CUTHAIA.
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KpuTtepun oueHuBanus:

MakcumalibHOE KOJIMYECTBO OaJITOB 3a pakTHUYecKyro padory: 10 6amios.

9-10 GamtoB— oOydwaromuiicss B TE€UCHHUE MOAYIS aKTUBHO TPHHUMAET yJacTHE B
YCTHBIX OIPOCAaX, 1aBa€MbIE UM OTBEThHI BEPHBI M TTO3BOJIIOT BHICOKO OIIEHUTH YPOBEHD
BJIQJICHUS] MaTepUAJIOM;

7-8 6amnoB — oOy4arouMiics MPUHUMAET y4acTUE B YCTHBIX OMPOCAX, J1aBaeMble UM
OTBETHI, KaK IPaBWJIO, BEPHbI U IIO3BOJIAIOT OLEHUTH BIAJCHHUE MarepuajgoM Ha
JIOCTATOYHOM YPOBHE;

6 OamioB — OOy4aromUMHCS HE TPOSIBISACT WHUIIMATUBBI IS YYacTHS B YCTHBIX
OTpOCax, a JaBaeMble UM OTBETHI ()parMEHTApHBI M BEPHBI JUIIH YACTHYHO, YTO HE
MO3BOJISIET OLICHUTH BJIAJICHUE MATEPHUAJIOM Ha IOCTaTOYHOM YPOBHE;

1-5 6annoB — oOydarolIUiCs THITAETCS y4acTBOBaTh B CcOOECENOBAHMHM, HO JacT
HEBEPHBIE OTBETHI, MIOKA3BIBAET OTCYTCTBUE 0a30BbIX 3HAHUM;




0 6am510B — 00yJaroIIMiics HE TPUHUMAET Y4acTUs B YCTHBIX ONPOCaXx, JMO0 TaBaeMble
UM OTBETHI IPUHIIUIUATBHO HEBEPHBI.



JlaboparopHasi padora Ne 4.
Obecneuenue 3amuThl M XxpaHenust AaHubix UC u AC.

Llens 3ansaTus:

Pa3zpaborarh CTpyKTypy XpaHWIHINA JAHHBIX, TTOJKIIOYUTE HHCTPYMEHTHI XpaHEHUS
naHHbIX (06a3e ganubiX) Thna SQL nau NoSQL u obecneunts Oe30macHoe XpaHEHUE
WM TIepeaady IpOCThIM MU(POBAHUEM.

CpencTBa BBITOTHEHUS MPAKTUYECKONW PabOTHI:
[IpoBeneHme 3aHATUN TIPEAIONATACTCS B ayITUTOPUU, OCHAIIICHHOM:
1. Komriekrom nepcoHaaibHbIX IBM B KOMITBIOTEPHBIX KJTaccaX C BBIXOIOM B
ro0anpHyto ceTh MHTepHeT.
2. MynbTUMEIUWHON TOCKOM JJIsl JIEMOHCTpAIlUU MaTepHaIoB.
3. Ycranosnennoit OC Windows uinu OC Linux.
4. YcTaHOBJIEHHBIM TeKCTOBBIM peaakTopom MS Office unu Libre Office.
5. YcTaHOBIIGHHBIM PENAKTOPOM IrpauuecKux cxeM Tuma Draw.io.
6. YcTaHOBIIGHHBIEC CPENICTBA pa3pabOTKX HATHBHOTO WIIM KPOCCIUIATPOPMEHHOTO
porpaMMHOTo obecrieueHus s s3bikoB JavaScript, Python, Pascal, C++, C#
i Java 1o BIOOpY CTYIEHTA.
7. JlokanbHOM 62301 JaHHBIX (CepBEpOM MK MTPOCTO JapariBepoM SQLite3).

Pesynbrarsl 0OcCBOEHUSI MaTepuara:
B pesynbrare npoBeneHus 3aHATUAS CTYACHT JIOJDKEH:
3Hark:
- CcrocoOBl COBPEMEHHON pa3pabOTKH TMPOrPAaMMHOIO OOECIEUEHHUS C
NPUMEHEHHEM HAaTUBHBIX WJIM KPOCCILIAT()OPMEHHBIX HHCTYPMEHTOB;
- COBpPEMEHHBbIE = HMHCTPYMEHTBHI  MONJEPKKH  Tpolecca  pa3padOTKH
MporpaMMHoOro odecrneuenus, otHocsmuecs K kinaccy CASE-cpencts;
- CTIOCOOBI TPOCKTUPOBAHUSA 0a3 TaHHBIX;
- c1oco0OBI 0OeCTIeUeHNs 3aIUThI TaHHBIX METO/IaMU MU (POBAHUS.
YMerTs:
- npuMeHsTh Ha npakTuke CASE-cpeacTsa pa3paboTKi NpOrpaMMHOIO
oOecrieueHms, HAaTUBHBIC U KPOCCIUTAaT(OPMEHHBIE HHCTPYMEHTHI Pa3paboTKy, a
TaK)Ke MTPOCKTUPOBAHUS.

Mertoarka IpoBEeICHUS 3aHSITHUS:

[IpakTrueckoe 3aHSITHE TPOBOJUTCS CIEAYIOIIUM 00pa3oM:
1. PaccmoTpeHne TeOpeTUYECKUX BOITPOCOB.
2. PazpscHeHus npemnomaBaress.



3. lucnyT uinu «KpyIriblid CTOD» MO TEMATHKE 3aHSTHSL.

4. BeIOJIHEHUE 3aJIaHUI TpenoaBaTersi.

5. AHa/IN3 U OIIEHKA BBHIMIOJHEHHBIX PaOOT U CTENEHU OBJIAJACHUS, 00YHarOITUXCS

3aIlJIaHUPOBAHHBIMU KOMIICTCHIIUSIMMU.

ConepxaHne TPaKTUYECKOTO 3aHITHUSA:

B pamkax npakTH4ecKoro 3aHsITHs HOAPOOHO paccMaTPUBAIOTCS U 00CYKIAI0TCS
CJIEAYIOLIUE KITFOUEBBIE BOIIPOCHI

1

2.
3.
4.

CoBpemennbie SQL 6a3bl JaHHBIX.

CoBpemennbie NoSQL 6a3b1 faHHBIX.

MeToabl TPOEKTUPOBAHUS CTPYKTYPhI 0a3 TaHHBIX.
CASE-cpeacTBa st pa3paboTKu CTPYKTYp 0a3 JaHHBIX.

B o01iem ciiydae, kaxa0My CTYIEHTY MpeasiaraeTcs pazpadoTarb IporpaMMHOE

PCHICHUC JI TPAHCIIAIWHU ITPHUHATBIX U 06pa6OTaHHBIX JaHHBIX OT UICTOYHHUKA JaHHBIX

WIN €€ MOJAENU Iocje NpeABapuTesbHON 00padoTku B 0a3zy JaHHBIX C 3alllUTON

UH(OpPMAIINH.

210 0611166 3a1aHUC, 4 YaCTHBIC CJIIY4au BAPbUPYIOTCA OTHOCHUTCIIBHO BApUAHTA,

a TaKXKe JKEJaHUsI U BOBMOXKHOCTEH CTY/IEHTOB, KaK U B MIepBOM J1abopaTopHOit padoTe.

© NSO LWDNRE

Crynenty dopMupyeTcs clieayroliee 3a1aHue:

JlopaboTka 3agaHus U3 BTOPOi 1abopaTopHOI pabOThI, €CIIM 3TO HEOOXOIUMO.
Pa3pabotka cTpykTypHO# cxembl 0a3bl qaHHbIX pu momomu CASE-cpencts.
Coznanue cxeMbl 0a3bl JaHHBIX IPU ITOMOIIH JApaiiBepa 0a3bl JaHHBIX.
Peanmm3anust 6;10ka mpueMa JJaHHBIX T0CJIe 00PadOTKH.

Peanm3anust mporpaMMHON MPOCIONKY HAJT IBHYKKOM 0a3bl JAHHBIX.
Peanmm3anus 610ka 3ammTel HHPOPMAIIHH.

Peanuzanms 6moka coxpanenus naopmaruu B 6a3y JaHHBIX.

Peanm3anust 6;10ka YTCHUS TaHHBIX U3 0a3bl IAHHBIX.

Jliist 0671a4HOTO TOKyMEHTOO00POTa TO-TIPEKHEMY TTPETIaraeTcsi UCIOJIb30BaTh

OneDrive nnmn Google Drive, HO BBIOOp MOXET ObITh H3MEHEH CO CTOPOHBI CTYJCHTA.

Jnsa cocraBnennss wnu  pepaktupoBanuss UML-muarpamMm  no-npexxHeMy

MpeIaraeTcs HCIoIb30BaTh OSCIIATHBIN HHCTPYMEHT Draw.i0, KOTOPBIH CYyIIECTBYET

B BHJIC OT/ICJIBHOTO MTPUJIOKEHHS, B BUJIC OHJIAH-pecypca U JIaKe B BUJIC PaCITUPCHUS
st Google Drive.



JItst opopMIICHUS WU PEIAKTHPOBAHUS CTPYKTYPhI 0a3bl JaHHBIX 110 MPEKHEMY
npeJiaraeTcs UCroyib30BaTh OecraTHeIN pecype dbdiagram.io umu StarUML.

Jns VopaBieHuss OpOEKTaMM MO-MIPEXKHEMY TNPeajiaraeTcs HCIOIb30BaTh
6ecruiarabiii BapuaHT JIRA unu ero ananoru tumna Trello.

B uneanbHOM ciyuae, JJisi COXpaHEHMs TAHHBIX MOCJIE UX MPEIBApUTEIbHON
00paboTKK Mpe/roiaraeTcsl Mo-MpekHEMY HCMOJIb30BaTh B Kau€CTBE HCTOUYHHMKOB
anmnaparHble KOMIUIEKThl Pa3pa00TYUKOB THTIA!

1. Arduino.
2. Raspberry Pi.
3. STM SDK.

Ho, mo-npexuemMy, A0myckaeTcsi SMyaupOBaTh MPOILECC MOJYYCHHUSI BXOIHBIX

JTAHHBIX OJTHUM U3 CJICTYIOIIUX CITOCOOOB:
1. MaremaTnyecku.
2. Tlpu nomoru ¢haitsioB Uiy 6a3bl JAHHBIX C OTCYETAMU WA U3MEPCHUSMH.
3. TIpu nomoru BHeNTHUX ceTeBBIX API (OTKPBITBIX UCTOYHHKOB).

B 3aBepuiennn nabopaTopHOil pabOThI MBI OTYYaeM CTPYKTYpPY Oa3bl JaHHBIX,
TaOJIULIBI, TOJS W TUNBI monei. Heckonbko Tabmuili HEOOXOAMMO CBA3aTh JAPYT C

JPYTOM.

B kadecTBe mpHMepa MBI MOXKEM MPEIJIOKHTH CISAYIONIYIO CTPYKTYPY,
copmupoBannyto npu rmomoinu dbdiagram.io.

[Ipu moMoru mnceBao-sA3bIKka OMUCAHUS CTPYKTYPHI 0a3bl TAHHBIX MBI MOXKEM
peann30Barh CICIYIONIYIO CXEMY:

1. Cymmuocts Ilonmp3oBarens, uMeronuii mois id, username, email, created,
active.

Table User {
id int [pk]
username varchar [not null]
email varchar [not null, unique]
created datetime
active boolean



2. CymHocte Ilnardopma, umeromas mnong id, name, created, owner id,
address_id.

Table Platform {
id int [pk]
name varchar [not null]
created datetime
owner id int [ref: > User.id]
address _id int [ref: - Address.id]

3. CymHocth Anpec, riae ycraHosneHa [lnargopma ¢ nonsimu id, line 1, line 2,
city, country, town, latitude, longitude, ip

Table Address {
id int [pk]
line 1 varchar [not null]
line 2 varchar
city varchar
town varchar
country varchar
latitude float4
longitude float4

ip ip

4. Cymrocth CeHcop, nMmeromuii mons id, name, uuid, created, platform id

Table Sensor {
id int [pk]
name varchar [not null]
uuid uuid
created datetime
platform id int [ref: > Platform.id]

5. Cymnocth M3mepenue, nmetoriee mons id, value, created, sensor id

Table Measurement {



id int [pk]

value float8

created datetime

sensor_1d int [ref: > Sensor.id]

CyIIHOCTH CBS3aHBI CIACAYIONUMH OTHOIIECHUSMH

1. OnuH mojp30Baresb MOXKET UMETh Heckonbko [lmardopm, Ho Ilnardopma
MpUHAICKUT ogHOMY [Tonb30Bare o (0JUH KO MHOTHM).

2. Ha onnoii [Tnardhopme MoxeT ObITh YCTAaHOBIEHO HECKOIbKO CEHCOpPOB, HO
Kaxp1ii CeHcop MOXKET OBITh TOJILKO Ha oHOU [Tnardopme (oarH KO MHOTHM).

3. Kaxxnas [1nargopma umeeT Toabko ouH AJnipec (OIUH K OJTHOMY).

4. Kaxxnprit Cercop ¢popmupyet M3mepenus (0uH KO MHOTHM).

Cxemaruuno, mnpu mnomomu CASE-cpencts Mbl MoxkeM c(hHOpPMHpPOBATH
cTpykTypy b/l cnenyromum odbpazom.

[To 3amanuto aboparopHOil pabOTHI TaHHBIE JOKHBI OBITH 3alTUIICHBI TPH
XpaHeHHH WM mpu mepenade. Ecimm Mbl roBopuM o pabore ¢ BHemHUM API 1o
nporokosry HTTPS, To 3T0 utak npoucxoaut diarogapsi anropuTMaM, 3a10KEHHBIM B
CaM MPOTOKOJL.



Ecnu MbI roBOpuM 0 3a1iuTe Ha YpoBHE 0a3bl JaHHBIX, TO MOXKHO HCITOJIb30BaTh
CIielUaJIbHBIEC paclllUpeHus Tumna pg_crypto mais 6a3el gaHHbix PostgreSQL (To ecth
pElIeHNE Ha 3TOM YPOBHE 3aBUCHUT OT TUIIA 0a3bl JAHHBIX HCIOIb3YEMOM B IPOEKTE).

Ecnu HyXHO 3amumiarh JaHHbIE HA OPOrPaMMHOM YPOBHE, TO MOXKHO
BOCIIOJIb30BAaTbCS  CTAHJAPTHBIM  AJITOPUTMOM  IIMGPOBAaHUS, BXOASIIUM B
UCIIONIb3YeMbIl  (PpeMBOpPK WJIM peanu30BaTh €ro CaMOCTOSITENIbHO, IOJIb3YSACh
IIpUMEPaMHU U TOKyMEHTAIMen B ceTu MIHTepHET.

rﬂaBHOG, p3306paT]':>C$I BO BCCX 3TaIlax CO3JaHus CUCTCMBbI WJIA IMPOTrPpaAMMHO-
aIrraparHbIX KOMIIJICKCOB, B COBpPCMCHHBIX IMpaBHJIax (I)OpMI/IpOBaHI/ISI )51
COIMPOBOXKACHUA ITPOCKTOB.

Urak, B 3akimoueHWH IUKIA jJabopaTopHbIX pador 1 — 4 MBI HOTYYHIIH
CUCTEMY, KOTOPAsl BHIIOJIHSIET CIEAYIOIINUE TEHCTBUSA:

1. I[Mony4yaer naHHbIE OT aHAJIOTOBOTO WJIHM HU(PPOBOro Jardyvka (MU OT HUX
moxenu/BHentHero API).

2. TlpoBOmUT JUCKpPETU3AIMIO AHAJOTOBOTO CHUTHAJNIA WM CEMIUIMPOBAHUE
IU(GPOBBIX TAHHBIX.

3. Boinmonuser uudpoByto 00pabOTKy OIHUM M3 MPENTIOKEHHBIX aJTOPUTMOB,
HapUMep, CKOJB3SIIMMHU CPEIHUMH WIH U(POBBIM (UIBTPOM, B 3aBUCUMOCTU OT
TUIIA JAHHBIX.

4. CoxpansieT uH(popMaIuio B 0a3e TaHHbIX.

5. 3amumiaet nHGOPMALIUIO OJJHUM U3 METOJIOB MIU(POBAHUS.

MpbI MOXKEM CUHUTATh MOAOOHYIO CHCTEMY MOJTHO(PYHKIIMOHAIBHBIM 3JI€MEHTOM
cuctembl HTepHeTa Beleil, cocTosUM M3 anmapartHol 4acTu (WJIM €€ MOJEIN) U
MPOrPaMMHOM YacTH, 0a3bl TAHHBIX U KAHAJIOB CBSI3H.

Kpurepuu oueHuBaHus:

MakcumanbHOE KOTUYECTBO 0aIIOB 3a MPAaKTHYECKyIo padboTy: 10 Gamios.

9-10 GamnoB— 0OydarOmUKCA B TEUCHUE MOMY/IS AKTUBHO MPUHUMAET y4acTHE B
YCTHBIX OMpOcax, 1aBa€MbIE€ UM OTBEThI BEPHBI U MO3BOJISIIOT BBICOKO OLIEHUTh YPOBEHB
BJIAJICHUS MaTepUaJIOM;

7-8 6amnoB — 00y4aroUMiicsi MPUHUMAET YYacTUE B YCTHBIX ONpOCax, JaBaeMble UM
OTBETHI, KaK NPAaBWJIO, BEPHbI W IO3BOJIAIOT OLEHUTH BIAJCHHUE MarepuajgoM Ha
JOCTATOYHOM YPOBHE;



6 OammoB — oOy4aroUIuiicss HE MPOSBIAET WHULMATUBBI ISl Y4acTHs B YCTHBIX
OIpOCax, a JaBaeMble UM OTBETHI ()parMEHTAPHBI U BEPHBI JUIIb YACTUYHO, YTO HE
MIO3BOJIAECT OLEHUTD BIaJCHUE MaTepuaIoM Ha JOCTAaTOYHOM ypPOBHE;

1-5 GamnoB — 0OydYaromMiicsi TMBITA€TCSl y4acTBOBaTh B coOecelOBaHUHU, HO J1aeT
HEBEPHBIC OTBETHI, TOKA3bIBACT OTCYTCTBHE 0Aa30BBIX 3HAHUH;

0 6an10B — 00yJaronuiicss He MPUHUMAET Y4acTUA B YCTHBIX ONPOCaXx, JUO0 JaBaeMble
UM OTBETbI NPUHIIMITHAIBHO HEBEPHBI.
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Module 1 Grammar basics of Academic writing

‘Breaking up long sentences

Whether they are Nobel Prize winners, Oxtord professors. or first-year university
students, all readers prefer sentences that they:

* only need to read once

* don’t have to read slowly because the sentence does not require intense
concentration

* can process word by word and thus understand the build-up of the author’s
logic immediately. rather than only being able to reach their interpretation of
the whole meaning at the end of the sentence

These goals are much easier to achieve if you write short sentences. The average
length of a sentence in English has become shorter and shorter over the centuries.
In Shakespeare’s time it was about 45 words, 150 years ago, about 29 words, and
today’s experts recommended between 15 and 18 words. In the world of academic
writing. I think you should aim for an upper limit of around 25 words.

The referee of the paper where the following sentence appeared, asked the author
tov “delete this sentence or rewrite so that it means something sensible™. “Sensible”
means something that makes sense. Note: | have changed the key words in this
sentence to prodect the zuthor, but the structure 15 1dentical.

Even if the-occarrence of this particular formeof pulmonary tamer aceurs on a rare hasis,
since e behavior of (hese tumors i extremely difficalt w predion and the histological
Fesores resembling 4 discrete cell twmor may lead 1o misdiagnitse g O nomar as a0 0]
rumeor, 1t woubd be of interest to charactenze thoese lesions and to take them Into account m
the differenfial diagnosis of hereditary of congenital fomom.

The referse’s criticism was very serious. He/She recommended that the sentence be
deleted because i his/sher opinion it seemed o make no sense. [E made no sense
because it was one long sentence containing a lot of very differant ideas. The prob-
lem is that referces do not usually have the ame to decipher your senfences and
waork out the connections between the ideas contained therzin. If they do not under-
stand immediately, then this 1s hkely to ageravate them.

The agthor then rewrote the sentence as follows,

This particelar form of pulmonary wmor appcars o be extremely rare. IS behavior is
extremely difficull 1w predict. Moreover, the hisiological features, which resemble @ dis-
creiecell o, may mean that s C2 mmor iz misdiagnosed az 2 C1 mimer, I wonld thus
be intercsking to characterize these lesions-and to take thern into account in the differential
ciagnosis of hereditary or congenital tumors,



By breaking up one long sentence into four shorter sentences. the author managed
to explain his concepts more clearly. His original sentence contained 71 words,
The rewnitten version contains four sentences of 11, 7, 22 and 24 words, making a
tortal of 64 words, so-less words than the onginal sentence.

His paper contaiped one other such sentence - the referee’s comment in this case
was: “Cut this sentence - i s meaninglesy @5 1t stands”. These two senlences, plus
a series of other minor changes 1o the Enghish, were enough for the referee (o
recomimend an initial rejection of the paper. The cost to the author was adelay of three
manths 1o publicamion. In the meantime another author could have published (but
tortunately didn’ U a simular paper and thus depnve him of his ‘scoop” (1.e. being
the first person (o report some new information ).

Below are two other examples from other papers. Note how the BVs bring out the
meaning much more clearly. by splitting the sentence up into different units of

thought.

DRIGEN AL VERSION [0V)

Simee several organic pollutants, ssch as
PCBs, gin bigactumiuiaie within the rophic
weh, ar g level dirsctly related to environ-
miental levels, and levels within an crpanism’s
dier, firr ar aecurste risk assessment, all the
information on copgerer levels in the hiata
and environment were integrated with .

Thus tor & comect evaluation of eaviron-
mental risk, the analytical effort has to take
a holistic approach, m orfer words the o
monitaring and the chemical TREFSUCEMCES
have to be inteprated, taking into account the
diversity and similarities between organisms
ane! between them and their environment, 1o
feve av @ complete o vision as passible of all
the possible transport romes, and ..

BEVIHED VERSICN (R

iy Favonam TRar several organic polintants,
such as PCHs. can bicaccumulate within
the rophic weh, This takes place of i level
direetly relatad to environmemal levels, sand
levels within an orgamism’s diel, Thersfore
Fer. et ol deciiraie risk asscsseent, all the
information on congener levels in the binta
and the eavironment were imegrated with ...
T essess environmental nisks eorrectly,
analyyes thus need to take a holistic approach.
Bin-moniioring and chemical measuremens
need 1o be integrated, wking inio aceount any
diversity amongst orgamsms and bebween
organi=ms and theirenvironment. THis weanid
comitribuie towards g conplere viskon af all
the possible transport routes, and ..

Long sentences contain one of more of the following:

1. o link word or phrase {e.g. cnd, moreover, tn s, altliough, due to tee fact that).

2. altist of tems, mast of which are qualified (e, by enumerating their characteristics |, This
i5 tvpical when aothers desenbe g procedure that has many parts or Some equipiment |
saftware that hag meny components.

3, uni or more senucolon or colon, or s lol ol compuas. This 15 typical et gn author whe does
nol want to wiste tome arganizing hisvther thoughts ina way that will be clearer o the
remier.



Link words
Link weords and punctuation dre used either add to or qualify the preceding part of
the sentence, o tointroduce 4 new des. The fesulting sentence in all three cases is
often tou long tw be understood casily on & first reading.

Long sentences are caused by adding on oo many parts (o the main clause, Firsi
we need o decide what constifutes a long and complex sentence.

851, Wedid several sumveyvs, which all pave the same resalr,

51 15 ten words long. It is easy to read even though it has two pants (separaled by
the comma).

However, if we expand it too much il becomes more difficult to read:

2. " We did several surveys nimed ar investigating whether siress increases in proportion e
Lise puinber OF chibdnei b couple has dnd cach survey ked o e sane resall e, thal e
i no correlation, fuer confinming the hypothests that stress in the family i penerally con-
pachedd o Seclors oiler than siee.
321531 words long. Itis still possible to understand on a first reading but it reguires
more effort on the part of the reader. Because it is so long, the reader cannot be sure
which are the most important elements in it. The reader could assimilate and dge
the weight of the information if the sentenve were divided up into three parts,
53, W did several survevs aimed st invesnpating whether stress Increases m propiortion B the
number of children a couple has. Each survey led o the same result, e, that there s no

correlation. This confirmed the hypothesis that siress in the family is gergrally connected
t Fckors odhier than size

In 53 the reader can easily and immediately understand the information because 1t 15
now presented in thiee shorler blocks. Basically, you should be able to read a semtence
i ome breath - iy reading 52 aloud withowt stopping o breathe, 118 not easy,

In 52 the words in ttalics (gad, ths confirming) wentity where the sentence could
be stopped because they are used to add additional information.

So s good general rule is thaoil the lirst part of a sentence 15 more than 12-15 wonds
lemg, don't add a second part that is moere than 10-12 words.

The rest of this chapter examines how to divide up longer sentences o shorler
LERTeNCeES.

In the OV below, and is used in two different ways:

(1) 1o join two verbs (speak and write) and two nouns (English and Italian)
(2) 1o add additional information (and that this is true . and ta this eid)

In the first case there 18 no problem. but the second usage makes the sentence Wwo
long (63 words). The revised version rearranges the order in which the infermation
15 miven, and divides the senience into three pars.



CREGINAL YERSTON {0V]

The aim of this paper is to confinm that howy
we spesis. and wiile generally reflects the
waty we think amd that this is e nor enly
A persong] bt also ool o eatonal level,
angd o this. end two Eoropean lm:gu.uﬂm.
were analysed, English o falamn, o -veriy
whzther the structure of the linguage iz
reflected in the lifestyle of the - respective
nitions.

HEVIRED VERSION (RV)

How we speak and wrile gememlly reflects
the way we think dad 2cl. This paper aims
o privve - thal thiis thesis 15 o noe only al
o personl bt ulso il 2 makonal levesl. T
Ewrapean Innguages were analyzed, English
and Tralian, to verify whether the structues of
the language & reflected in the lifestyle of
the respective nations.

The OV below contains three ideas that sre Imked together using and, thus ercating

one long sentence.

ORAGINAL YERSION (0V)

The freatments ore very often axpensive
and  technically  difficall, amd  their
effectivencss very much depends on the
chemical and ph}rs:ﬁl charneteristics of e
substances wed for impressation; oud on
thetr ability 1o ...

REVIAED VERSION (RV)
The treatments are very often expensive

and wehnically difficult. Their effectivencsy

very much depends on the chemical and
physicil chmacterstics of the sobsiamoey
el For ampresnmtion. Abe Jwgertant s
dheir abiliy 1o ..

The EV repluces the first ang with-a full stop-- which is generally the simplest way
te reduce the length of & sentence. The second occurrence of and cannol simply be
replaced by a full stop. Instead, the writer uses alse o alert the reader of addibonal
details and then uses fmportant 1o recall the concept of effectivenass,

Sentences containing multiple uses of and are often found in the matenals and
methods sections of 2 paper. It is mech easier for readers (o uaderstand what materi-
aly you wsed and what procedures you followed if you divide your descriptions
it shont sentences. Each sentence should only cover one or twe items or steps —
however see Sect. 154 for cases where this is not applicable.
81, *adi samples were colbected an the same time (9 AM) every day (o prevent any effects of
posaible circadian samiatien oad ten stored afier reatiment al 70 wntil assay;

20 AN samples were gollectod af the Same time 19 AM) every dav o prevent aoy effects of
possible cireadian variaiion, They wene then stoned after treamment ae 4°C until assay.

In 81 readers initially think that the and clause 15 going o infroduce o second
prevention, Readers then have to revise their perception when they realize that and



actudlly introduces the pext step. 52 resolves this initial ambiguity by beginning a
new septence to highlight that the author 15 now tatking about a different step. Here
are two more examples that ilustrate the samie poind.

ORIGINAL VERSION (0v)

Seeds, ererilized For 3omin i NaOCT (1%
awvailable ::I'ﬂmmjn e pmsed with distilled

Wiler, wiere gﬂﬂmmgﬁmmnmﬂimmr
(W hatmin Mo, 24 in Petr dishes et A

i the dark a1 23°C.

Al (e beginning we perionmmd b3 s 31
foirward modeling of 3 medinm where only
the lahclogical discontinuitics ware laken
o secolnt and compared the apparent
53.r1||:h-|;1u_: :-.‘5:1_.;._"“[}' anel ph!ﬁ:u carves with
o expesimental dafi

REVISED VERSION [HY)

Thie seeds were sterlized for 2 min in NaOC|
(1% available chloring) and figsed with
distilled water, Ther were then perminated
en moiss filier pat:m' (Whatman Mo, 25
Poiri dishes and grown in the dark oz 23°C

AL the Beginning we performied 203 and 30
forward modeling of a medium where only
the lithological discontinuities were taken
it acsnanl We then compaged lhé-wpmml
LT reistivity and phose corves: wilh
o e perimental data,

as well as 16 used 1o add some additional information. It is offen used a5 un altemative
to-ared when the sentence mighi oiherwise contain oo many ancdy and would thus con-
Fuse the reader, 1T waing o weld ax will créan a very long senfenes, 115 best o break
the sentende, However vou cannot begin the new sentence with ax well as, Insiesd vou
have to repeal someé part of (he prévions serifence, &8 in the two BV below

CRIGIMAL VERSION [0}
This finding could be enplained by the
spicilic  properties  of  peld, silver and
plakinum oy weld ax by e conditions G
which these metals were found, for exanple
stver was Toend ia ..

REVISEDR YERSIGH (EV)

{1y This finding could be explained by the
tpecifie’ propedies of gold, silver and
pludimui. Anotier m.rfumuﬁr:-n Lenielil e
the conditbons...

{2} .o Slver umd FI:.!]I:IU.I:IL The .t;‘ﬂ.ﬂ-::l'l’ﬂlhﬂrl,
ir which these metals were found could
alin be an explanaiton, For example, ...



You cannot alwsys break up a long sentence that contains a link by beginniong a new
sentence using that Hok word, This is because not #il link words can be vsed al the
begmining o a senience. For example, when whereas 15 osed 1o compare two fimd-
ings in ans lang sentence, it shoald he replaced with on e otfier fand when the
sentence 15 split imto o,

CETGINAL VEESIOMN {on)

The fevels of cadmiom in Sife {0 wers
eomparable o the levels fdand in Bifes A
andd Bin the previous vean, whesrar £ on e
atfrer Faned the levels Tor copper wene much
Fower i Sie £ with et o the “vahics
'Ei':-g.rrld. in ihe _F::ﬂ-'l.'hlqu. .'a.!.uq'rl.iuui Lm-ﬁl.l-irﬂ
v 2000 s 201CL

RICVESLI VERSIO5 (RY]
The levels of cadmiom im S5 O wenc
cqm]'rurnh'l-n!ﬂ thi- l-:vd.'a. Fomd in Elll:-i ..'"., mgd
Boin the previons yidrs, Chrothe ﬂ?-ﬂ.urrﬁmm,
the Tevels for copper werc moch lower in

_511¢Lﬁ1ﬂ:mﬂmi£&:vﬂmﬁmmdm

fhe peesions sanpling mmpafguﬁ i II‘PQIE
sl 2010,

Thi use of clffoneh and hocever 15 the same o owith swhereny and on the other

Baned, respechively.

CRIGINAL VERSION {0V
The levels of cadmium in She € were
somparable to the levels found an Seies:
A and B 0 the previous years, altlewgit /
favvever this was ool the' case for (he
levels found in the south-cast pan af

BEVESID VERSUN (RY)

The levels of cadminm. in Site L wese
camparable 1ot bevels Tound ‘in Sites A

qned B in the presions vears, However, this

wiEs nok the case for by level foiand in the
soith=cast part of Silc O,

Sie O

Although can only be vsed in & twio-part sentence, where one pant depeads on the
other: Por exarmple:
Alifroaglt this boek was wiillen bor noo-oativie speabecs. OF con afse b usied by mative
speakers,
In the RY above, aftheugh would not be possible because there is mo dependent
Clause.

These link wards are used w explain the reasons for "something ™ that has just been
mentioned (81} or is about 1o be mentioned (32). The "something’ to be done in the
examples below iy o simplify a procedurs.

&1 P was found nesessary oo make some-simplifcaions to our procedures {essentildly we
did A, B amd C), due 1o the difficoines in messurng the weapht of the varous compoundz,
particalarhy with vegrard loy the wekghis o 30 Y aml £

&2, Hwing o the difficultics in measuring the weisht of the various conipounds, particd-
larly with regard Lo the weights of X, ¥ and Z, it was found necessary (o mike some
simplifications to our proocdures. cssentially by doing A, B and C.

In such cases, 3t might be clearer for the readér iF you split the senlence inte three
(53),
53 We encovmtered difficulios in measuring the weight of the vanous compounds, partitu-
larly the wesghis of X, Y and 2, W thus decided 1o make somi simphlications a-our
pricedares: This entwiled doing A, B oand C.



Words such as since and although are often used in a subordinate clause at the
beginning of a sentence, as in S1 below.

S1. *Since English is now spoken by 1.1 billion people around the world and is used as a lin-
cud franca in many intermational business and tourism scenarios between people of differ-
ent languages and between native English speakers and non-native speakers, the learning
of foreien languages in the United Kingdom has suffeved a hige decline.

The problem with S1 is that readers are forced to carry an idea in their head before
they understand how this idea relates to the idea in the main clause (in italics). 1t
would be much easier for readers to understand if S1 was split into two parts and
rewritten as in S2.

S1. English is now spoken by 1.1 billion people around the world and is used as a lingua
franca in many international business and tourism scenarios between people of different
languages and between native English speakers and non-native speakers. The conse-
quence is that the learning of foreign languages in the United Kingdom has suffered a
huge decline,

Like although (see Sect. 3.8) the link words since and as require a dependent
clause. For example:

Since / As you are a PhD student, you probably have to write a lot of papers in English.

This means that since and as could not be used in the RV below.

ORIGINAL REVISED

The chemical characterization of organic paint  The chemical characterization of organic
materials in works of art is of great interest  paint materials in works of art is of great
in terms of conservation, because / since / as  interest in terms of conservation. This is
the organic components of the paint layer are  because / In faci the organic components
particularly subject to degradation. of the paint layer are ...



which is used toadd information, For example:

51, English o% pow the weorld s pitemshonal ammsige, swoliol i owhy O 5 a=dd in seientific
PARETE.

52, Enghish, whick has aow beeome the: world's inernational langoage. is stodied by more
tham a biflion people.

83, English, [sohicdh &} pow spriken by more than a billion people, s the world's interna-
Lingsl languare,

In 81 which is used to introduce e addilional piece of information (1o this case 4n
explananon). In 82 which gives some exira mformation about the subject of the
sentence (the English language). In 53, waich scrves the same purposc as in K21
i=in brackets because it could be cu.

In all three cases, the meaning is quick and easy to-underssand because the sentences
arc guile showt

Problems arise when sentences are longer, a5 highlighted in the OV befow,

ORTGINAL NMERSHOMN (£ )
English s mow the world’s inlernational

REVISED VERSION [R Wi
English is now the world’s international

language and is sudisd by more than
ahithﬂ.:lpcqpl:}mmnnuspm:zim

wiorld thus Fiving nse woan industey of

English langusge watbooks und tesvhers.
which expliine why it w0 many  schoal
«ahd universities in celnires whene Enghsh
5 mot the mather Eoague i B bt as fe
first fereign language in peeference’ to, for
evample, Spanish or Chinese. which sre to
langoages that have more nasive speakers
thian English.

language and iz stodied By more than
a  hliioa pmplﬂ in- virious parte of the
world thos gividg fse Lo @n amllrs-.r,rj.-' o
English fanguuge wextbooks and teachers.
Thiv explains why in oo many schools xnd
universities in countries where Baglish is
ot the mother tostzue it is taught as the first
foreign Mngiage. For evample. English iy
taught in preference to Spanish or Chinese.
which are two languages that have more
wibive-spenkers thun Enehish

In the OV the introduction of two new pieces of information using which makes the
sentence unnecessarily long (79 words). In the RV, the first occurrence of which is
replaced by this, which stands for this fact. Using this either alone or associated
with a noun (e.g. this fact, this decision, this method) 1s a very common and useful
way to reduce the length of a sentence.

The OV below contains an example of the use of which as in S2.



CHUCITN AL VERSHIN (0]

Engﬁs.h. whiclt bas now become the world's
imternamanal Ia:rhguﬁgc and &5 studied l;l:,.
mowre Thin a billion people in wiriows parts of
thie work thus giving rise to un indosicy of
English Tanmaime texibooks o teachen, s
perisrally i i Scientifc [Ty,

REVESED) VERSION (RY)

(1) English is generally used in Edﬁnllﬁi.
papers. In fact, English has now Become
the world’s internoionil longuage sod iz
stidicd by morz thun o billion people in
vimans parts of the world This has aiven
Fise L sy of E:ng]nh !Hu!gu:kga
texthenks and reachers,

(2} English has now bocome the workd’s
intermistional lunguage and is sadied by
mame tha i hillion  peopse in viriaos
parts of the world, This has given fise oy
an indusicy of English lang tage lextbonks
and teachers. Todaw, English is geneally
Wsed In woiennis papers,

In the OV, the subject (Eaglish) and the main vorb (5] arc separated by 15 wonds.
This means thal by the time readers reach the main verb, they may have forgollen

what the subject is.

There are two ways o resolve this problem. In the Girst RN, the author hus decided
te make seientihe papers the key tope, so now Ums appesdrs gt the beginming of the
sentence rather thanat the end. 1n ihe second RY, the author fest gives some infor-
mation about English and then talks aboul scientilic papers. The choice of using the
first or the second technigue, will depend on the emphasis your wint o give to each

pigce of information.

The OV below contiins an example of the usage given in 53. Even in short sen-
tencos, this kKind of usage is dangeorous as you may oot know whether you can or

cannol omit whick.

CIRIGTHAT. VERSIS (V]
Engtish, [which is] now speken by mose thn
i bitlion people rome all-over the world, the
biggest populations being those in China
ol [odia, aad mwore recently o suoe ex
Britigh colonies in Africd, is the workd's
imleEmationil lpmsuaze:

REVISED VERSION (RN}
Englishis the world's intemational langiage.
It i mow speken by more than 3 hillion
people from all over the waorld. The biggest
populations are e in Ching and India, acd
‘more recently 10 some ex Bridsh colomes i
Alrica



The OVs below show two other examples where wiich has been omitted. Note how
the words area and disrinction are repeated. This repetition is not considered bad
style in English scientific writing,

ORHHMAL YERSION [0V

s e dhve oristhond desseribed by Peers o1 al,
(2001, we assessed the state of polluticn
of three sites inoaceastad ared fwhich was)
cherrncierized by gk Fevels ot agrculiusal,
imdustrial amd rourdst actvidy, as owell @
occasional vobcanic activity (he last major
crupticn wils in 19575,

Using the approach described by Smith and
Tones: {2011), & dizrinerion, [which wis]
nseiul [or amalysis purposes, particolsrly
m the final stages of the project, was mads
Betwesnihe three et polhsion: sercolin,
industry and tourism.

REVISED VERSION [RV]

Llsing the miethod descnbedd by Pelers & al,
(2THO), we assessed tho state of pollution
of three sites inoacpastal area This ares i
cleiracicriped Boe Tugh kevels of agriculooal,
indusirial and tourist activity, av well as
oocasionnl volemae actvity (the LosT major
erplion was i 1997} '
Using the approach: described by Smith and
Jomes {201 1), adistfacrion, was made Betwesn
the: thrée Iypes of  pollition: agrcaltuse,
imiustry and: wWourisin. STy disiecrion was
nsefirl fos amalykis: purposes, particularly in
the final stages of the project.

Another way writers typically link phrases together is (o use the - ing form a verb.
If using the - ing form will significantly add to the length of a sentence, you can use
another form of the verb and begin a new sentence.

ORIGINAL VERSION (OV)

Using automatic ftranslation software (e.g.
Google Translate, Babelfish, and Systran)
can considerably ease the work of researchers
when they need o translate documents fhies
saving them money (for example the fee
they might have otherwise had to pay to a
professional translator) and increasing the
amount of time they have to spend in the
laboratory rather than at the PC.

REVISED VERSIOM I:RV}

Using automatic  translation  software
{e.g. Google Translate, Babelfish, and
Systran) can considerably ease the work
of researchers when they need to translate
documents. Such software saves them
money, for example the fee they might
have otherwise had to pay 1o a professional
translator. It also increases the amount of
time they have to spend in the laboratory

rather than at the PC.

The RV above shows two ways to deal with the - ing form. First. you can repeat
the subject (software) and then change the -ing form inio the present tense
(saves, increases rather than saving, increasing), or whatever tense 18
appropriate,

In the OV below, the - ing form is used instead of a relative clause: the author could
have written which indicates. In such cases. you can break the sentence immedi-
ately before the - ing form and then start a new sentence with This.



Often you need to expluin the rationale for adoping # partcelsr procedure or line
of research. To do this, wrilers tbypically use capressions such as in onder o, wilh
the parpose of, wirh the gim to, in an aitempr o

This ix fine if you can éxpress the rationale in a fow words, a8 in this cxample:

Incowddier tov st nur bypothesis, we sampled o random election of docaments.

But if your ranonadle is longer than abowt 15 words, you prebably need ta split the
sentence up. as shown below:

CHRIG L VERSEIN (0]
Chur readafiifiey index is based on & swnes of
facteds - lenpth of sentences and paeagraphs,
ume of headings, smoont of while-space. use
of formatiing theld, itafics, font size 2t} - In
order 1o previde. wrilers Wilh Some melhcs
for judaing how much readers -gre Tikely w
understand ihe Wik J:E_jmm_l_em_g.

fn erder poedlablish o relationship betvden
document bength and level of hureaucracy and
T confirm whether documents, such a5 Feports
mga.rdmg legislative and administrative issies,
vary substantially in Tength from one language
job oimester, wet sonelieted an pnalevis of A 8

The swo technigues shown in the RV are

HE VISED VERSION [RY)

Wir wanfod fo provide witers with: sone
metties for judging how nwch readers
are. likely to understand the writers'
documents. Wi thas pesdinced o readability
inder based on 4 series of faclard -
Sength of semiences and gﬂmgtsph%, WhE:
of headinigs, st of white space, a0l
ase of formatting (held, Halics, font sice
el

(1) W eondnctad an anafves oo A, B
and €. The aim of the analviis was o
catablish .

C2) W veapred Jo edtaldisk i relationship
betweon -, ngusze to anothor T de
s, we- c:u-nﬂum:&

= gither sny what vou did g&od then why you Jdid 11

s pegivies yonr frasiceiale amd thei sav o wha your chidk

The first is generally more helpful for the reader becaise it helps to pat the rstionale

o ereR.



When commas are used in lists, they are fine:

Many European countries are now part of the European umon, these include France, German,
Ttaly, Portugal, Spain, ...

However, when commas are used to separate various clauses within a sentence,
readers have to constantly adjust their thinking. Also, the more commas there are
in a sentence, the longer the sentence is likely to be.

ORIGINAL VERSION (OV)

As a prcliminary study, in an attempt to
establish a relationship between document
length and level of bureaucracy, we analyzed
the length of 50 Furopean Union documents,
written in seven of the official languages
of the ELL to confirm whether documents,
such as reports regarding legislative amd
administrative issues, vary substantially in
length from one language to another, and
whether this could be related, in some way,
to the length of time typically needed to
carry out daily administrative tasks in those
countries (e.g. withdrawing money from
a bank account, setting up bill payments
with utility providers. understanding the
clauses of an insurance contract). The results
showed that ...

REVISED VERSION (RV)

Our aim was to see if there is a direct
relationship  between the length of
documents produced m a country, and the
length it takes to do simple bureaucratic
tasks in that country. Our hypothesis was:
the longer document, the greater the level of
buresucracy.

In our preliminary study we analyzed
translations from English into seven of the
official languages of the European Union,
We chose 50 documents, mostly regarding
legislative and administrative issues. We
then looked at the length of time typically
needed to carry out daily administrative tasks
in those countries. The tasks we selected
were withdrawing money from a bank
account, setting up bill payments with utility
providers, and understanding the clauses of
an insurance contract.

The results showed that ...

The OV demonstrales that the excessive use of commas is a sign of lazy wriling.
The writer simply begins a sentence and keeps adding details to it. without thinking
about how the reader will assimilate all these details. 1t also indicates that the writer
is probably not clear in his / her own mind about what he / she wants to say.

Note that the RV:

* uses more words in total, but is considerably easier to follow

* rearranges the various subordinate clanses and puts them into a more logical order and in
separate senlences

* divides up the information into paragraphs - the first explains the rationale, the second
shows how the investigation was carried out. This makes the connection berween ideas
much clearer



Commas can also be dangerous if you use them to build up 4 senes of phrases each
of which describes the previous one, 25 in S1.
51, In partsoudar the base peak 15 characteristic of the fmgmeniation of delivdroabiemsc acud,
thee main degradation marker formed by apomatization ‘of abietadienic woids, the major
conslimeniz of pine resins,

Imitrally when reading 51 10 scems that the peak 15 o chareeterisiic of a senes of
fems separated by commias. Then as we read further we undersgund that the imdin
degradarion marker 15 notin Bet asecond element 1n g senes of fems. Given hat
tie miain degradaiion marker comes immedintely after defpwilroubienie actd we
asstume Chist this actd st be a marker, We then realize that in Gt il refers baek fo
Sragraentationn. 81 thus requires much interpretabive effon by the reader and is bet:
ter rewritten as in 82
52 The base peak i3 charactenistic of the Fragmentation of debivdroabietic atid. This froguren-
riebicar 3% Lhe main rJ'H-‘.El'H._!k_IIi.IJII mwmsirbear Uierpnmesf |:|:|,- arcarcilization of wlietadienic acids, wiliich
ere the magor constittents of pime e sins.

82 divides 81 into Iwo separate senterces and sho clarfies the relationships
between the variows elements;
Semicolons (3} are not commonly used in modern BEnglish. It you tend to use a
semicolon before introducing an sdditional idea or additional information, think
about using a period () instead,
By 1066 English. or OWd English as it s knewn, was Simby estabifche; I way a Togical
laviguage and was absg repsanably phosetic. This sitwanon changed doarsiigcally whin
England was invaded b the Nommans v J065; (e Fact, for the pest 250 years French
became the official langusgs, and when Boglish did ceme o-be wiitken apan i was a
terrible concation af Anzlo-Soaon, Latin amd Freach,
The anthor of the above extract used semicolons to chow that the vao parts of the
senténee 1o some extent depend on each other. Although this usage could be con-
sidered correct, today it is considered as wnnecessury, Thus the two semicolons
could eastly be repluced by Tall stops, wath no change of meaning for the reider.

When we read we amomatically pause for an instant when we reach a [l siop. This
13 our menmal eéquivalent o pavsing and mhaling ar when weoare speaking.
Semicolons don't allow for sech a pesse and thus make the reading process
slighily more tiring. Semiicolons also nuike the sentence Took Tonger, which makes
them more Lring O our cyes.

Sonte wiiters ulso use a-colon (1) in the sume way ss 2 seudcolen, Aga, il your
sentence is poi i to he very long as a resalt of using a colon, it 15 bemer 1 replace
the colen with a full stop and begin a new senfence.



51. Old English had two distinet advantages aover Modern English: it had a regular spelling
sysiem and was phonetic.

52. Old English, which is the language spoken in most parts of England over 1,000 years, was
a relatively pure language (the influence of Latin had not been particularly strong at this
point, and the French influence as a result of the Norman Conguest was vet Lo be felt) and
had two distinct advantages over Modern English: it had a regular spelling system and the
majority of words were completely phonetic.

53. Old English was the language spoken in most parts of England over 1,000 years. It was
a relatively pure language since the influence of Lutin had not been particularly strong
al this point, and the French influence as a result of the Norman Conguest was yel to
be felt. It had two distinet advantages over Modern English: it had a regular spelling
system and the majority of words were completely phonetic,

In S1 the use of the colon (:) is fine, because the whole length of the resulting sentence is
less than 20 words, But 82 is already too long even without the subsidiary clause
introduced by the colon. 82 would in fact be better divided up into three parts as in 83.

The ondy nme vou really need to use semicolons 15 o divide up short lists to show
how each element ta the list relates o each other. Note bow 52 is clearer than 51
through the helpful use of semicolens.

51 *The pasiners 1w the vanous projects are A, B and €, P and ), X ond ¥ and Z,
52, The partness in the variows projedis fre A, Bamd C0F and O X and Y and Z,

52 shows more clearly that there-are four groups of partners; (1AL B, C: {2 P. O
(3 X (Y, L

Bt if your list 18 fong, as m the OV below, i 15 betler o divide il op into shorer
senlences.

OHIGTMAL WERSICH (00 )

o systenn 15 hased on four compononts:
ik has many dats files {the weather. people.

places, e1, ) it hias procedures which it tries.

iy e to eombine these fles by working (i
hoot to respond 1o certain ypes of pillers
of questiors (this entails the user Knowing
what types of questions i1 can answer),

it s n iy -1 anderstund the qmbm'

pm.wk LT T T 1 hnngupge (863 bhi! tieer
may need to know Englishy which it then
tradslanes it one of the bpes of questicns
it Rnows ow to-dnswer; finaliv it hasca
viry pevweriil disploy miciale, wliclhion uses
ti show the aRsWers, TStHE. pruphs, maps,

KEVISED NERIION (7]

Chir Sysbem ix based on four ORI mEn,
Firstly.it hos many data files, forexample U
weather. peogle, and plices. Secondiy. it s
procedhines which B aries 10 use to combine
(hese files by wopking ol how 1o respool
b certamn Types or pattsens of ghestions and
this entails 1he uzer Enowing whar tvpes of
QuUESTIONS I Can. GRSwer Thirdly, @1 has a
Toam n understand e {faestons posed 1n
. nakugal Inngu.mgd. which mears the nser
necds o know English, It then translares
the natoral ianguage into ong of the types of
gucstions i Eiows how to ansser Finatly; i
iz 1 wery powerbul dspley nesdole] which
uses to show the answers. These answers ane
shivwn gsing praphs; maps, Mstperams e,

The RY is longer than the OV but 1t i3 much elearer for the reader because it

& L5055 shor senioncss rather than one long onc. The seimienlons have becn replaced by

fuell sxeps.

p clewrdy distmauishes the fowr coiaporents By wsing festly, secomedly €ig

o Pemaves the briackers



Phrases in parcotheses can considersbly inerease the length of a semtence.
Parentheses are best used just to give shoe Jists that act as examples. For examnple:

Several membery of the European Union (e.g. Spain, France snd German) have suceess-
fully: mranaged 1w reduce. thelr top tax threshold from 42 w0 38%.

in the example above the infermaiion in parentheses does not interrapt the logical
thow of the semience and it does not occupy much space,

Parentheses should be avoided when giving explanations or examples thal are nel
lists. For example:;

ORMGINAL VERSHIN (V)

Eiginy sulomafic rnslamon softaone jog
Google Translate, Bobelfish, and Systran)
can considerably sase the work of ressarchers
when ihey nied ta mankdie dociments this
saving themy money (for example e foe
they might kave oifierwise had o puy o o
professional frunstaror) and increaing the
amount of e they have o ospend in the
kaheratory rather than at the PC.

REVISED VERSION [RV)

Usmip “auntomafic  mansteton solbesns
feg. {Google Trowslate, Babelfish and
Sistrom) can considerably case the work
of respurchers-whah they teed 1o rnglye
docvments. Such software <avis them
wmoney, for ewmegie fhie fie they might fuve
piherwise had e pay oo professionad
fransigior 11 -also increases the mnound of
e they lave 1o spend i ik Litharatary
rather thanat the PC.

In the OV the first use of parentheses i fine, but the sccond intermapts the flow of
the sentence and considerably adds to its length,



Structuring paragraphs and sentences

Every paper has a title and the readers know where 1o find it, L.e. at the 1op of the
tirst page of the paper. Readers know that the title will be followed by the Abstract
ancl a1 (or towards) the end of the paper they expect to find the Literature Cited.

Just as readers have certain expectations with regard to the structure of the entire paper,
they alse have expectations with regard to how a section, paragraph and a sentence
zhould be structured. These expectations are less conscions or explicit than expectations
rezarding the position of a title and the abstract. However they are based on how readers
usually find and receive information in a section, paragraph and sentence.

Each paragraph is like a microcosm of a paper — it has its own title {the topic sen-
tence), the imtermediate semtences are like the sections of the paper, and the last
sentence is like the conclusions.

A well-structured parageaph in any other part of a section (i.e. not the first para-
graph) 18 thus genesally as follows:

1. Aepic sentence el fells the reader whal the paraemph #s about and Tn some way conmects
with the previous paragraph.

2. From one o cight seatences in'a logical sequence thot develop the topic.

3. A coscluding semence, passibly referring back to the first sentence or forward to the next
paragraph.

The three elements of this structure are dealt with in deail in the subsections belosw:
Your aim is to show readers how your paragraph fits in with what came before and
what is coming after. You need to organize vour information for the reader, rather
than the reader trying to organize the information that you have given him / her
Cnly vpe specific idea should be covered in cach sentence, and only one gencral
1des in each paragraph.



Enown infommation is raditionally placed ot the beginning of a senlénce or para-
graph. Below are the first three sentences from the abstract of a fictitious paper
entitled “Readabihiy and Noo-Native English Speakers” intended for s journal dedi-
cated to communication 10 the world of business..

vERsoN | Readahility formulas calcolate how readable a ezt 16 by deremining the level
of difficdlty of each individual word and the length of sentences. Al types of writers can
ige these fommolas in ordar fo underatamnd how diffacol or readable their texts wonld he fior
te average reader. However, readability formulzs are based parely on what i comsidéred
difficul for & nanve English speaker, and do not ake inr scoouyt prohlens thag may be
encomiesed Ty asm-natives, Tn this paper ..

The first word, readadaliny, is one of the author’s key words, It immeadiately aleris
the reader w the topic of the sentencs and of the absiract (and paper) as a whaole,
However, the information contained in it 15 not new - readtability formulas and their
indexes are well established in the literature on business communic ation

The role of the first twe sentences is thus o set the context and zently guide the
reader into the paragraph. The third sentence then inwoduces the oew elément, e,
the fact that readability indexes do not take into account non-native speakers. The
third sentence thus highlights the problem that the paper intends to tackle.

However, the abstract could have begun like this:

vER=Gs 3 Current readability formulas are based purely on what s considersd difficult for
a native Emplish spoaker. They fail take into aceount problems thar may he encosmteied by
ron-patives. One thousand fve hundred PhD students from 1) countries were zsked 1o
evaluate the Jifliculty of five technical texts from their business disciphine writicn by native
English speakers. Three key difficuliies. were Tound: unfamiliae socidbolary (yprically
Angio-Saxcn words), unfamiliar eultural references. and the nse of humaor. The paper also
praposes & oow approdch 1o assewsing the level of readubilily of texts o account for such
difficulbties,
In Version 2, the auwthor still begins with his key word, seadebiliiy. But he precedes
it with ¢rrreni, which signals 1o the reader that the author will then probably pro-
posc an altermative. The author alse assumes that his readers will be wware of what
a readability formula 15, s0 he feels he doesn’t need to mention it Thuos, in the
second Sentence he immiadiately underhnes a entical problem with current formu-
las. In the third sentence e then tells his readers whart his research was and then
what was [ound.

Version 3. below, containg only new information,

vERSHN 3 Dnfamiliar vocabuwlary (oypically Anelo-Saxon words), ainfamiliar colral ret-
erences, and the vse of homor these; according o our survey of 1300 PhD students, are
the main difficultics non-native speakers have when reading a business et in English, Our



restbis Aighlight the need wo adjust coment readabality formulas in order wolake non-natve
speakers mito account. The paper also proposcs & new approach 10 assesang the devel ot
readahility of fexts o acoount for such difficulries

This version is designed to immediately attract the reader’s attention. In con-
trast, the frst 30 words of Version | contain no new information at all.
Version 2 has 40-30% new miformation or more, depending vn whether read-

ers are familiar with the limitations of readability formulas with regard 1o
non-natives.

So. which version should you nse”?

The best version to use depends on two [actors:

I, the-section of the paper
2 what you sre arving ioachiese

Version | would only be appropriate in an Abstact if the journal where it is being
published does not usually deal with communication and / or readability indexes,
In this case the readers need the context to be-set for them. [t might be more accepi-
able 1n-un Intreduction in a shightly more specialized journgl. In an Introducion the
aim i% ol principally 1o wtract attention, if readers are teading vour Introduction
you can presume that yon already have their attention.

So the mformation contaned in Version | would be wsed in an Intreduclion just to
remind the readers of the context, This is a very typical way o begmn an Introduction -1
15 what readers expect and therefore 1t 1s generally a good techngue.

Verston 2 would be np;':mpime asan Abstract or Introduction in a speci:alimd _]'-nu r-
nal on business commumcation.

Version S would only be appropriate in an Absiract and exclusively in a very spe-
cialized journal. It can only be wsed o you have clear findings. or a clear new
methadology, to report. Tt works very well because it does not force readers to read
background information that they are probably already Familiar with.

You might also choose Version 3 as an Abstract for a congress. In such cases
vou are competing for the anention of the referees who will use your Abstract
to decide whether to include your contribution at the congress. IF your
Abstract is accepted, you will then be competing with ather authors / present-
ers o motivating the audience o come and walch you rather thaa a parallel
SE88101.

In many languages Versions 2 and 3 would not be acceptable: In the words of one
of my Greek PhD stndents:



New information in Greek comes al the very end. The rule is that first the author gives
extensive background information and only at the end he / she introduces the new concept.
This is the generally accepted (and considered correct) way of writing.

This means that when you write in English you may be going against what is con-
sidered good style in your own language. But don’t let breaking a taboo stop you
from expressing yourself in the way that will best highlight your results and thus
attract more readers.

51 and 52 begin with the same subject Englivh, which 15 the main wpic of the sen-
tence, They then present the same two pieces of information, bur in g different
order,
571, English, which is the imernational langoage of communication, is now studied by 1.1 hil-
T peiple

82 ¥ Enghish, which s mow studied by 1.1 billion people, is the miemmatiomi] Fingusee of
CUETHTMREKIC L3

In both cases 1f you removed the “which’ clause (in italics) the sentence would still
make sense, Bur if you removed the final clanse it wouldn't. This would seem fo
michte that the lnal clause 15 where we locate the most important informnaston,
Thus the relative position of the various parts of the phrase tells the reader the rela-
ve importance of the information contained on those parts.

In 51, the order of the informaton tells you that the fact that English 15 e
internarional language of communicarion i old news, but that £/ hitlion peo-
e 1s new information that the reader probably does not already know. Thus,
the order of the information in 52 is a little strange bhecause it puts the new

information (. 1. Billion people) before the old information (rrterndrional
lenguape),

Readers tend to focus on the first and last words of a sentence, so avoid placing
your mos| importanl informaton in the muddle of a long sentence. Readers don’t
wanl to make an effort to identfy the key points, they want to be told
nmmediarely.
Here are some more examples that show how by changing the order of information
within a sentende you can achieve a different effect:

5% Hnglish is nost studied by 11 hillion people. thowgh this number 15 expected to drop with

the rmse ]|1|f|l.‘:-'rl.:'|r.||.:|: %11 Chiru:‘*gtrr

84 Alhongh English s mowe studied by 1 billion peigde, this samber s expectsd o diop
with the rise in importonce of Chinese



§5. Although the importance of Chinese is expected to lead to a drop in the numbers of people
studying English, 1.1 billion people still study English.

S$3-S5 all contain the same information, but the weight that this information is
given varies.

In S3 the reader learns some information. This information is then qualified with
though, which is used to introduce some new information that the author imagines
that the reader does not know.

In 54 the reader is immediately alerted to the fact that the information contained
at the beginning of the sentence is going to be qualified by new information in the

second part. The order of the information in S4 is thus more logical than in S3.

In S5 the writer assumes that the reader already knows the importance of Chinese
and instead focuses on the fact that despite the increase in the number of Chinese
speakers, English 1s s#ill studhed by a lot of people. “still” 1s the key word and 1t 18
located very close to the end of the sentence.

In S1-S5 there are two parts to each sentence, and the writer gives more emphasis
to the second part. Sometimes, you may want to give equal weight to the two parts.

S6. English is the international language of communication. Tt is now studied by
[.1 hillion people.

§7. The importance of Chinese is expected to lead to drop in the numbers of people studying
English. Despite this, 1.1 billion people still study English.

In S§6 and §7, the writer wants the reader to notice and absorb the two pieces of
important information separately. She does this by presenting the information in
two distinct sentences. This device should not be used too often because it can lead
to a series of very short sentences. which after a while begin to sound like a list.

A key issue when linking up sentences in a paragraph is to decide how to link one
sentence to the previous one. The following 1s an extract from the beginning of a
paragraph from a paper on pollution in soil. It fails to make a strong impact because
of its lack of logical progression.

(S1) The saif is a major source of pollurion. (82) Millions of chemicals are released into
the environment and end up in the soil. (S3) The impact of most of these chiemicals on
human health is still not fully known. (54). In addition, in the soil there are naturally occur-
ring amounts of potentially roxie substanices whose fate in the terrestrial environment is

still poorly known.



51 pus e sedl a8 the Lopic of the sentence. 52 # more specific and (alks
about the quaniity of this pollution - millions af chemicals. 83 reporis the
impact of the chemicals mentioned in 52. But 54 does not continue this logi-
wul progression from genersl to increasingly more specific. Tnstead, it begins
by putting seil in the topic posilion. This breaks the logical progression,
because soil was the topic of 51. The following sentence would be a good

replacement for 54, which would thus centinue the logical structure devel-
oped in §1-83.

85 There are also naturslly oceurring amonnts of potentinlly woxic substances in fe vail
whost fate in the terrestrial snvironment is still prory knowmn.

The formula 15 thus:

Sl main topic (sedl) introduees subdopic | (redfion)

32: subdopic | s specified by introduchg saboopic 2 terillions of chémicady),
Barsublops 2 iy specified ioodscimg subropic 3 Cimpvict of dhese chermicals )

54: a further / rolated aspect of: subtopic 3 is introduced via sublopic 4 (Grpact of feac
sibalimiees, ie; cfremicdals, i poorly indersiood}

e Ll L

5 e,

Basically cach senteace 15 link in a chain. A full chaiin is 4 paragraph. And a scries
of linked chains makes up a section,

This concept of a chain of logical progression is not commeon w all langeages.
Here is what Nobel Prize Winner in Physics, Teny Leggell, noles aboul
Japanese:

T Fapamiese it soems that i1 15 oiten Tegitimate o sate a mamber of thoushis in swch o way
ahiar the conmection: berween thew, of the meaning of any given one, only’ becomes clear
when ene has read the whole paragraph or éven the whole paper. Thisis not so in English;
cach sentence shiould be completely sntelligible in the hght of what bas edrody been writ-
ten. Moreover. the connection between one thought and the next should be tnmplr:ll:iv &lear
whien it t5 read; for instance: if you deviate from the “main line™ of the thought 1o explone:
a-sidestrack, this should be mude clear at the poimt where the sideirack stafis, not where it
[inishes,



ORICINAL VERSON (G )
Mamory can be snbdivided into various
types:  long-term mahlr:rr_\r, which
nvelves retaining information Tor over
A mhnme, and short-term  memory, i
which information iy remembered for o

mingte of Tess, for example, the memory:

lﬁ}ﬂirﬁﬂ o perform o simple calcmdaion
such as Sx 7 %3 Another type of short-
term memaory is alsa recopnized: sensory
memery, for example we see a video us

g continsous scene rather than & serics

of alill imazes. Research shows sex
daffercnces mm episodie [E long iesm)
memory; wemen tend to remember better
verbal sitwarions, whereas men have a
hetter recoltection of events relaling (o
visuals and space. Lomp-term menmory
can be further subdivided into recent
piemory, which wovolves new learning,
and remote memory, which involves old

REVESED VERSION fRY)

Memary ig the unpac'ily 1o s80re aimd recnll
pewe information, Tt can be subdivided
intn Dwa main, types: shorl-term and
Tong-farm . Shorf-lerm memory involves
remembering information for 4 minute ar
less, for example. the memory required
. perform @ siople caleulation such
as FxT= 3 Another type of shor-term
memory is sensory memory, for example,
we Gee o video aé a contnuodt Scene
rather than a serics of still images. Long-
terin memary can be” further subadivided
e recent memory, wWhich anvelyes new
lcarning. end remote memory, which
involves old information. Inferestingly,
research Shows sex differences in rémore
memory: wamen tend w remember better
verbal sitnations, whersas men have a
better recollection of evenls relating (o
visgals and space.

infrm it iomn.

In the OV, the beginning ol the first sentence gives the illusion to the reader that the

variong iypas of memory will be invoduced in a logical order. In reality a rather

random selection of information s given, with no clear sequence. This makes it

hard for the reader to follow. The RV uses shorter sentences and follows a much

mere lo@meal senes of steps:

(1) defimiiion of memary given

(2] clear indication of (b npmber of types of memories (O varows types, BY e woin
1¥pes)

(3 short-ferm memary mentionad first, as kater i the paragraph Tong-cerm memiony will be
developed o more delml

(4] -additsona! information about shosteon memory (the discussaon of shor=ern: memory cods
hiere )

(5] retarns Wy second topic (long-lenn memory), which is then subdivided nto sseesd and
remmae

6] interesting fact about remotc memory

In the BV, each sentence extends the information given in the previous sentence,

and the reader can sense the logical progression, The author presents a list of opics

at the beginning of 4 paragraph that he mtends to discuss further in the laer pant of

the paragraph. He then deals with the topics in the same arder and formar as he

mitally presented them: first shori-lerm memory., then long-term.



Your aim is o provide readers with a step-by-step approach to enable them (o
understand your reasoning. It must be clear from the beginning of your sentence
what this logical progression is. This means that at mid point ar end pomnt in a
sentence, readers should net bave to change their perspective of this legical pro-
gression. OVs [-5 below are all correct English, but they don’t help the reader o

follow your logical flow,

I3

ORIGINAL YERSION {0V ]
Eiiimpﬂﬂullgqﬂtﬂ:kthﬂiﬂ:numptmiﬁﬁ
are of a traditionsl design. Heweder, we
wininl (eealress Tl e sy the components
are assembled is very innovatve,

Working 1o this domain entails modifvirie

the algorithms s we are deqling with
complex nunthers.

Therefore, the rescaled parameters seem
w0 be appropnaic for characterizing the
|nﬂpe:4ie.s;_ﬁmmr staritsleel ot af viewr,
The nmber of times this happens when the
user iz onkine is generally vers fow!

REVISED VERSION (KY]
Alrhough our -:-u.llnpi:.nenl:i are of o tradi-
ticeial design, the way they ure assemblad
15 yery inpovalive.

Since we are dealing with complex
numbers, working in this domain also
entails modifying the algorithms.
Therefors, frow a stabstical padar of view,
the rescaled parameicrs seem o be appro-
prize foe characterizing the properties,
This rarefy Bappegs when the user is

‘embme:

£ Docomentation on this particular matter i€ There is-vinfually. me docuwrentations on
abmost complerely laciitg, this particular matter,

6 *Consequently we found this partienlar  Consequenty we did mov find this
type of service nat interesting. particular type of service inleresting.

The BV all provide signails to the reader about what they can expect next.

In OV 1 readers initially think that traditforal desien is the key information that the
aguthor wanis 1o give them. The author then intreduces new information that
completely contrasts with the preceding information. In such cases, you need to
forewsrn vour readers of such contrasts by using a lnker that introduces a qualifica-
tion, such as afthough, ar the beginning of the phrase (agin BRV1).

In BV 2 and RV 2 the author immediately tells readers the pomt of view he wants them
to assume, whereas m OV 2 and OV thig key information 1s only grven at the end of
the sentence. The stratepy adopted i BV also enables vou to present the information
in chronological order: (1) what we already know (2) new informstion,

In the OVs 44, readers initially think that something affirmative 15 being said,
but then they have to readjust their thinking when the negation is introduced at
Lhe end ol the sentence. Englizh tends (o express negiative ideas with a negation,
This helps the réader o understand immediately that something negauve is



being said (RV4 and RV5). OV6 is incorrect English because the verb and the
negation (nar) have been separtated. Generally aor is located immediately before
the verb.

When you need to describe the various stages 1o a procedure, methodology, proj-
ect and =0 on, i helps o use 4 numbering svstem, For example, fira fy),
second{ly), thivd{ v}, finally. It is also important to continug your nwmbering sys-
tem in the same way that you started if, and not to abandon it, Compare these two
VErs1ons:

RIGINAL VERSION

maimdning}' can ke divided imio three
nﬁﬁu sy First of all 'ﬂaulihmumilm o
demographic changes between 2000 and 2010,
mlﬂﬁﬁﬁhﬂumﬁr&fm“ﬂ:
mgﬂnimgmpnpuhﬂmmﬂts The resaalis from
this fiest part wore wsed as inputs to obein
maps for 2010 10 NS The resulting maps
andl inpus meaps regarding climatic and political
a:hmuctmsmsmhﬂamdmmmumﬂ:!m
oreler to predict fiatune pattems.

REVISED VERSIDN
Owr methodology canbe divided into three main
wiages, Firstly, we characierized demographic:
chanpes hetween 2000 and 2000, in onder to.

obtain o future scenania Tor populabion shifts,
Secondly, wi used the resulis from e first

_pmammmmminmmﬁrﬁ]tﬂm

XS, Fﬁmih, the resulting mips along with

input maps reganding climane md political

xmmmmmWMm

The OV is a little misleading. The colon in the first sentence gives the reader the
impression that the author is going to mention all three stapes together within the
same sentence, The second two stages are not clearly marked. The RV separates the
OV’'s first sentence inio two parns. In the RV, first the author snnounces that there
are three <tapes. Then she talks about these three stages in three separate senlences,
which begin with a number indicator, This alse makes the paragraph visually easier
to follow.



The only advantage of a long paragraph is for the writer, tot {or the reader. It
enables writers to save fime because they avoid having o think about where they
could break the paragraph up o aid reader comprehension. But breaking up long
paragraphs 18 extrémely important,

Firstly, long blocks of text are visually unappealing for readers, and tring for
their eves. They fuil (o meet the basie rule of readability — make things as casy
as passible for vour reader. Evidence of this can be found in newspapers. If yvou
look at newspapers from 100 years ago, they were basically big blocks of text
thar took a great deal of effort to read. Today many online newspapers have one
sentence per puragraph, with lots of white space between cach paragraph.

Secondly, vour points and the related logical sequence of these peints will be
much more clearly identifiable for the reader if they are in a separate paragraph.

Thirdly, you will find that you will write more clearly if vou use shorter paragraphs.
This 15 because it will force you to think about what the main point of vour para-
graph is and how to express this point in the simplest way. If you just have one long
paragraph, the tendency is just o have one long [low of frequently disjointed
thooghts. This tendency is known in Enghish as ‘rambling’.

Fourthly. having shorter paragraphs enaxbles vou {and your co-authors) to quickly
identily il yvou need o add extra information, and allows you o do this without
having to extend an already long paragraph. Likewise. it enables vou 1o identify
paragiaphs that could be cut if vou find vou are short of space,

The maximum lepgth of a paragraph 1 a2 well-wmitten research paper is about 15
lines, But most paragraphs should be sherter. If vou have alieady wnitien more than
512 lines ot 46 sentences, then you may need 1o re-read what you have written
and think about where vou could start a new parzgraph.

When you begin (o talk about something that is even only slightly distunet from
what you have mentioned in the previous 46 sentences, then this is a good oppor-
funity to begin a new paragraph, For example, when you have been talking about
how another author has approached the problem of X, and you then want tc make
a-comparison with your own approach. The topie (e, X is the same, but the Focus
is different. Likewise. if you have been comparing X and ¥, and you have spent a
few sentences exclusively an X, then when you st on Y you can use a new
paragraph.



The table below shows the typical phrases used to connect one sentence to the next
in order to create a logical progression of thought. These typical phrases also act as
markers to indicate that you could begin a new paragraph.

TYPICAL PHRASES FUNCTION OF THE PHRASE
In arder to do this / To this end / With this To state the purpose of something. For
mind instance, vou outline a requirement,

and then you begin to say how you
could meet this requirement

Then / Following this / Afterwards To indicate a temporal relationship
For example, [ An example of this To give an example or supporting/negating
is | In fact, / Uniike | Nevertheless, evidence. By ‘example’ 1 don’t mean

Jjust a list of items, but a complete
example or evidence that supports or
negates what you have just been saying
and that requires several sentences to

explain
In addition / Another way to do / An To add additional points. For instance,
additional feature of if you are focusing just on one thing
(e.g. X) and you talk about X’s atiributes
On the other hand | However [ In contrast To gualify what you have just said: 1e. 1o
indicate an exception or the two sides of
an argument
Due ta / Since / Although To give reasons for something
Thus / Therefare / Consequently / Because To indicale a consequence
af this
This means thar / This highlights that / To announce and give a mini conclusion
These considerations imply that / In about what you have said in the previous
conclusion / In sum sentences
Figure | shows / As can be seen in Table 2 To talk about figures, tables etc.
Firstly, secondly, finaily To introduce elements in a list
As far as X is concerned, / In relation 10 X, To introduce a new element; to recall
In the case of / With regard 1o / As noted something mentioned earlier
eartier
It is worth noting thar / Interestingly To add some additional information or

make some comment, not necessarily
directly about something you have
mentioned before but as an aside.



I all the examples in the table, 1 am alking ahout cases where you need at Jeast
three sentences (01 two guite long ones) to achieve the function desired. For exam-
ple, when you nse fivstly, secondly etc.. vou only need to begin a new paragraph if
the sentence thal begins firsily 13 then followed by another two or more senlences,
I you only need one sentence for each item, then you don't need to begin a new
paragraph.

There 15 no minimum length o4 parsgraph. A paragraph can occasionally be just
one sentence. However, a series of paragraphs contaming only ene or two short
sentences would be & litle srange.

Where vou begin a new paragraph will also depend on whach secthion you dre wiit-
ing. In the review of the literature, you may wanl lo begin g new paragraph when
(1} you begin to talk about a different phase in the logical build up of research in
vour field, or (1) you start talking aboul enother author. In the Methods, it may help
the reader o wdentify the various components or understand the varioos sieps, if

these components or sleps are in separate (probably guile short) paragraphs.

Performing lexical and grammatical exer cises.

1. Breast cancer among premenopausal women also showed variation accordingto/in
accordance with / in agreement with the history of the patients.

2. Dataset characteristics of each problem were measured according to / depending on /
following Smith et a. [4] and [15].

3. Depending on / Following / In agreement with the status of the couple, various solutions are
possible:

4. According to/ In accordance with / Following this method, the Bernoulli and hydrostatic
equations can be combined to give...

5. For all three proteins we obtained polypeptide chains with molecular weights in agreement
with /in compliance with / in accordance with the values from the literature.

6. The focus can be on the insertion or deletion of each video shot, dependingon /in
compliance with / in agreement with user preference.

7. The objective of the present study was to estimate 10 year probabilities of osteoporotic
fractures in men and women according to / in compliance with / in agreement with age and
bone mineral density.

8. Our results were according to / in compliance with / in agreement with the literature.

9. They were used according to / depending on / in agreement with the manufacturer’s
operating manual.

10. To date, al the tests have been carried out according to/ in compliance with /in
agreement with EU regulations.

1. Inthefirst five chapters, the book covers as/ how / like to search literature databases, as/
how / like to interpret critically and appraise reports...

2. The second set has properties as/ how / like those of the first set, with the difference that...
3. As/ How / Like can be seen in the table, the values are considerably lower thistime.

4. As/How / Like aprototype it worked well, but not in its final version.

5. It behaves as/ how / like it should do.

6. It behaves as/ how / like the other one.

7. 1t can be used as/ how / like an alternative.



8. We used a piece of wood as/ how / like a lever.

1. We studied both / either / neither English and Spanish. So we don’t have any problems
translating to and from these two languages.

2. You can study both / either / neither English or Spanish, i.e. you only have the option to
study one of them.

3. You cannot study both / either / neither Russian and Korean, just one of the two.

4. You cannot study both / either / neither Russian or Korean, you can only study Chinese.
5. Thisistrue both for / for both the students (there are 30 in the class) and the professors.

6. Thisistrue both for / for both the students (i.e. Adrian and Anna) and the professors.

7. We had fun both in / in both the parks (i.e. Green Park and Hyde Park) we visited and also
the museums.

8. We had fun both in / in both the parks (we lost count of how many we went to) and the
MuSeums.

9. This software will work with both / either / neither MAC or Windows.

10. This software will both / either / neither work with MAC nor with Windows, only on UNIX
systems.

Insert the words below into the spaces.
addresses, aim, aimed at, aimsto, continuation, feasibility study, framework, propose,
scope, targeted, thisend, undertook

1. Our isto provide a short, practical analysis of how this language is used.
2. Thisarticle de fi ne the difference between a hazard and a danger.
3. This article is the result of a investigating...

4. This work the problems inherent in...

5. Thiswork isadirect of the work begun by Zappata [2014].

6. To we have tried to...

7. We have funding as being our main priority.

8. We anew code for calculating the number of hours required.

9. We this study to...

10. Within the of these criteria, we propose to...

11. Defining P and Q falls outside the of this article.

12. 1tis students of engineering.

Match the phrases (1-25) with functions (A-D)

(A) Establishing why your topic (X) is important.

(B) Outlining the past-present history of the study of X (no direct referencesto the literature).
(C) Outlining the possible future of X.

(D) Indicating the gap in knowledge and possible limitations.

1. A neglected area in the fi eld of analytical chemistry is...

2. Although this approach is interesting, it fails to take into account three critical factors.
3. By 2025, computers will have become redundant.

4. Concerns have arisen which call into question the validity of...

5. Despite this interest, no one to the best of our knowledge has studied. ..

6. Few researchers have addressed the issue of...

7. GISs have many applications in the field of...

8. However, there has been little discussion on...

9. In the next few years Nigeria is likely to have become...

10. It is not yet known whether these problems will be solved in the near future.

11. It is well known that psychologists tend to...

12. Moreover, other approaches have failed to provide...

13. Most studies have only focused on China to the detriment of India



14. Psychometric tests are acritical part of the job interview process.

15. Recent developments regarding the future of the Internet have led to...

16. Roses are among the most well-known flowers on the planet.

17. Since 2012 there has been arapid in the use of nanotechnologies.

18. The first studies in child psychology saw children as...

19. The Indonesian economy has received much attention in the past decade due to...
20. The last two years have witnessed a huge growth in the number of studies on thistopic.
21. The main characteristics of bilinguals are: 161

22. The next decade is likely to see a considerable rise in unemployment.

23. There is little or no general agreement on...

24. There is still considerable controversy surrounding. ..

25. Traditionally, the focus on bilingualism has always been...

In each sentence delete the one word / phrase that is not appropriate / grammatical.

1. This paper outlines/ proposes/ describes/ discovers/ presents a new approach to...

2. This paper validates/ examines/ seeksto address/ focuses on / discusses/ investigates
how to solve...

3. Thispaper isan overview of / areview of / areport on / apreliminary attempt how
bilinguals separate the two languages while talking.

4. The aim of our work isto further / extend / widen / broaden / amplify current knowledge
of...

5. This paper takes a new look at / re-examines/ revisits/ informs/ sheds new light on how
politicians use their power,

6. In the literature, ‘psychotic’ usually refers/ often refers/isusually referred to a patient
who...

7. Vitous[2015] has provided / put forward / put down / proposed a new definition of X, in
which. ..

8. Inthe literature there lacks of a general definition of X / a general definition of X is
lacking / thereisno clear definition of X.

9. Intheir seminal / groundbreaking / cutting edge / state-of-the-art paper of 2001, Peters and
Jones... 10. Experiments on X were conducted / carried on / carried out / performed on X in
2009 by a group of researchers from...

11. More recent evidence [Obama, 2013] shows/ suggests/ investigates/ highlights/ reveals/
proposes that.

12. Heclaims/ argues/ criticizes/ maintains/ suggests/ pointsout / underlines that...

13. Kamos’s [23] assumptions seem to be sensitive/ realistic / well-founded / well-grounded /
plausible / reasonable/ acceptable.

14. Many experts contend, however / instead / on the one hand, that this evidence is not
conclusive.

15. This has led authors as/ such as/ for example/ for instance Mithran [32], Yasmin [34] and
Hai [35] to investigate...



Module 2 Basics of Academic writing

Featuresof academicwriting (academic style, critical writing, referencing, developing
paragraphs, writing plans). Research planning. Choosing an appropriate journal to publish
a research paper. Analysis in research papers. Choosing a paper as a model. The correct
order to write the various sections.

Read as many papers as you can from your chosen journal. This should help you to
gain a clearer picture of what the editors of the journal are looking for to enable
them to keep their readership levels high. Below are some of the typical things that
editors hope to find in manuscripts.

TYPE OF PAPER Original research. or a systematic review, or a position paper ete.
{for more on the various types of paper consult Google Scholar or
Wikipedia)

SUBJECT Hot topic (contemporary issues), original and innovative; or
controversial; or classic

AlM Clarity of purpose. i.e. the research objectives are clear

RESEARCH Well conducted, methodology clear, ethical. reproducible, no bias,
limitations admitted

RESULTS In line with research objective: entirely new or confirmation of other

results already published in the same journal: not too broad as 1o
be meaningless; can be generalized ouside your very specific field

LENGTH OF PAPER.  Short or long

STYLE Personal {we, [), or impersonal (exclusively passive form), or mix
(personal and impersonal)

Sometimes journals have themed or special issues on specific topics. These spe-
cial issues are announced many months in advance of publication. Keep a look
out for an issue that covers your specific area - it may be the perfect opportunity
for you.

Choose one paper that 1= close to your topie, that 15 written by & native English
speaker: and that you enjoyed reating. Use this paper as & model mio ahich vou
can "paste” your owh research.

Mofice how vour medel paper is structured:
« how does the author begin?
= whal points does she make 1n gach secrion !
* how does s/he link paragraphs wogether?
* how does w'he connect the Results with the Discossion?
* how does whe present the Conclusions?



There is no standard erder in which you should write the varions sections of vour
paper. You should choose the order that softs you best. This may invoelve writing
several sections stmultaneous]y:

Many authors start with the Methods, which 15 often the ¢asiest section to write
hecause thig is the part thar will usually be clearest in your mind. Beginning with
the Methods will also give vou the conlidence and impetus you need to move onto
the ether sections of the paper.

Inreshiy, 1015 best o start wath the Abstract as this will help yoo w0 Togus £ oriemt
your ideas on what are the key aspects of your research. In nay case, if vou are
going to present your work at @ conference. the orgamzers will ask yoo to submit
an abstract before yeu wrnte the related paper - you cum still change the Absiract
whet you have linished wriling the actual paper.

Yo might find it useful to look at the seientific shady protocol that you wriste when
you outlined the aims of your research at the heginning of vour PhID or before vou
began your cument project. Here you should have wratien oul your goals very
clearly, and this will help you to write your Abstract.

The hardest part for most authors 1s the Discussion where you have to interpret your
results and compare them with other authors’ results. While you are writing the
Discussion, you may lind it useful to draft the Introduction, as some of the authors
vou mention will appear both in the Introduction and the Discussion.

A typical order for writing the various sections is thus:

Abstract (very rough draft)
Methods

Results

Discussion

Introduction

Conclusions

Abstract (final version)

It is a good idea to write the Results and Discussion before the Intraduction. This
is because you will only truly understand the significance of what you have done
after you have written these two sections. Laying the background foundations on
which you can highlight the significance of your research is a major part of the
Introduction.



Academic vocabulary. Vocabulary and academic style. Noun phrases. Nouns
referring to ideas and phenomena, ways of thinking, processes and activities. Verbs for
structuring academic assignments. Adjectives and typical combinations with nouns in
academic texts.

1. The packaging of products affects / effects / influences whether we
will buy the product or not.

2. Many teenage girls are affected / conditioned / interested by photos
of skinny models, to the extent that they may become obsessed with
losing weight.

3. Whether teachers have previous experience or training will inevitably
affect / condition / influence the way they teach.

4. The choice of what to study at university is strongly conditioned /
influenced / interested by the possibilities of a career.

5. We found that the general public was only marginally affected /
conditioned / interested by the government’s campaign to encourage
people to eat more healthily.

6. It was found that religion can, under certain circumstances, totally
affect / condition / influence the way believers behave.

7. The way we define X does not affect / effect / influence the way X is
perceived.

8. Does the job we do affect / condition / effect / influence the chances
of us taking drugs?

9. It is believed by some that correction may have a detrimental effect /
influence a change on a student’s confidence and may even affect /
condition / influence their behavior during lessons.

10. The method chosen was found to affect / condition / interest the
performance to the extent that choosing the wrong method inevitably
gave catastrophic results. This finding affected / conditioned /
interested the researchers, who then went on to repeat the experiment
in Japan and Korea, with very different results.



. This may be desirable in the long term to allow / let / mean a greater
degree of control over the...

. The paper shows the resulis of an approach that allows us to
extrapolate the data / permits to extrapolate the data / means the
data can be extrapolated more easily than with other methods.

. Increased connectivity enables / lets / permits new ways of conducting
business, allowing / enabling / permitting companies to trade...

. We also allow / permit / let users the flexibility of editing incoming and
sent messages.

. These governments do not enable / let / permit immigrants o have
citizenship.

. The formulation of this new theory allows to / means we can / permits
to obtain a more general expression of the overall transfer function.

7. This kind of behavior is not allowed / enabled / permitted.

8. Her parents allowed / let / permitted her do anything she wanted.

1. The data were analyzed / elaborated / processed using StAT 2.0.

. Unfortunately, the authors fail to analyze / elaborate / process on the
method they used.

. Medical or cause-of-death information was analyzed / elaborated /
processed separately.

. The food had evidently been analyzed / elaborated / processed before
or during the outbreak of the disease.

. They have analyzed / elaborated / processed an experimental method
of investigating emotion.



10.

11

. The possibility that this might happen was foreseen / predicted by

Sterling [2] and also by...

. On the basis of these intelligence tests, we must consider what new

insights we would expect / predict to find.

. We expect / forecast that, as a result of this new approach, PTs will

become increasingly popular.

. We did not anticipate / predict finding a solution, so we were

surprised when...

. In'their first study, they forecast / foresaw an increase in the elderly

population of 12.6 million between 2013 and 2023.

. For the moment, urban planners do not anticipate / forecast large

population increases in the region.

No one expected / foresaw this happening — it took everyone by surprise.

. The research findings reveal that the overwhelming majority of firms

participating in the study did not foresee / forecast the economic crisis.

. The congress has been anticipated / brought forward from July to

June.

If in the early 1980s anyone had anticipated / predicted that within a
few years the Internet would have had more impact than the invention
of the wheel, they would have been ridiculed.

Forecasting / Foreseeing the weather in the long-term is a highly
frustrating and ultimately unreliable activity.

- We do not argue / claim [ pretend to provide a complete solution to this

problem.

. There s no point arguing / claiming / pretending that these problems are

lilkely to disappsar in the near future, something needs to be done now.

. A child has no difficulty in arguing / claiming / pretending that a

banara is a telephone.

. They argue / claim / pretend that we do nol need a government, but that

we should be self-governing. However, this line of thinking does not. .

. Kasamir refuses 1o ramanticize the freedom fighter as a hergic rebel,

arguing / claiming / pretending instead that freedom Tighters
themselves are fulfilling their natural duty fo iberate their country from
an oppressive regime.

. The children argued / claimed / pretended that they spend many hours

a day arguing / claiming [/ pretending with their parents.



. We then estimated the unemployment rate that would have arisen /
give rise to / raised / risen by 15% or more if those measures had not
been introduced.

. However, we did not include these samples. In fact, including them
would have arisen / give rise to / raised / risen an overrepresentation of...

. In these cases the government should have arisen / give rise to /
raised / risen taxes rather than...

. Inflation could have arisen / give rise to / raised / risen to 12% if the
Central Bank had not intervened.

. Inflation has arisen / give rise to / raised / risen. Social problems have
arisen / give rise to / raised / risen due to the consequent high levels of
unemployment, which has arisen / give rise to / raised / risen violence
across the country.

. The proofreaders of the document have arisen / give rise to / raised /
risen several issues with regard to the use of English. These issues
seem to have arisen / give rise to / raised / risen from the fact that
there are a considerable number of grammatical errors. In fact the
number of such complaints about our documents has arisen / give rise to /
raised / risen dramatically.



10.

. These fertilizers are designed to ascertain / check / control / verify

the growth of grass weeds.

. This allows us to provide a cross check of previous results on how well

parents are able to ascertain / check / control / verify their children.

. Formal verification is another way to ascertain / check / control /

verify the validity of protocols.

. The case notes of all patients recorded as having this pathology were

reviewed to ascertain / check / control / verify the diagnosis and to
ascertain / check / control / verify the nature of death.

. We thus needed to ascertain / check / control / verify whether it was

indeed Ca++ that was responsible for this effect.

. Someone's exact movements can be ascertained / checked /

controlled / verified if they are carrying a GPS device.

. This is becoming an increasingly vital problem in situations such as

ascertaining / checking / controlling / verifying the identity of criminals.

. All patients were screened by telephone interview to ascertain / check /

control / verify the possible diagnosis of high blood pressure.

. Readers are invited to examine the references given with this article to

ascertain / check / control / verify the fact that our results our truly
representative.

Thousands of exira police officers were employed to ascertain / check /
control / verify the crowds.



10.

. Although language expertise has been assumed / hypothesized /

supposed to be highest in bilingual children, it has never actually been
proved.

. The problem is that although the students apparently study what they

are assumed / hypothesized / supposed to study, the examination
itself may not actually test what it is assumed / hypothesized /
supposed to test.

In this chapter it is assumed / hypothesized / supposed that the
reader is familiar with...

. In the literature it has been assumed / hypothesized / supposed that

abnormalities in the connections of white matter pathways may be a
fundamental cause of...

. On this basis, it is assumed / hypothesized / supposed that students

will only want to undertake a Ph.D. if they...

. Students were informed that they were not assumed / hypothesized /

supposed to use a dictionary during the exam, however many students
nevertheless brought a dictionary with them as they had assumed /
hypothesized / supposed that the invigilators would not be strict.

In conclusion, in this paper it has been assumed / hypothesized /
supposed that the more money we have, the more we will be unhappy.

It has been assumed / hypothesized / supposed by Smith et al. that
the rate at which we learn knowledge is proportional to the rate at
which we...

. For this purpose let us assume / hypothesize / suppose that we have

two systems, | and ll, which we permit to interact from the time t O to t...

We had assumed / hypothesized / supposed that patients would
automatically wish to be treated. In reality...



. This therapy is complex and involves many steps. At each step,
comprehensive quality assurance procedures are required to assure /
ensure / insure the safe and accurate delivery of a prescribed dose.

. The cost of assuring / ensuring / insuring buildings in those parts of
the country subject to earthquake can be up to 75% higher. In addition,
to assure / ensure / insure, for example, a car, will also cost
considerably more.

. To assure / ensure / guarantee the quality of teaching based on this
concept of teaching, schools need to assure / ensure / insure that the
system is open encugh to allow for variations in student types.

. The government should assure / ensure / guarantee the protection of
all its citizens against such threats.

. This continuous back up policy assures / ensures / guarantees that
data will not be lost.

. We assure / ensure / guarantee you that you will receive a reply by the
end of this week.

. 'm just writing to assure / ensure / insure you that we are working on
the problem.

. Please assure / ensure / guarantee that you are using the latest version.



WRITTEN SAID WRITTEN SAID

CARDINALS AND
ORDINALS
101 a/one hundred and @ 58,679 fifty eight thousand six
one hundred and seventy nine
213 two hundred and 12,130,362 two million, one hundred
thirteen and thirty thousand,
1123 one thousand, Sheme i
one hundred and Sy
twenty three
13th thirteenth ' 31st thirty first
CALENDAR DATES
10.03.20 the tenth of March | 1996 nineteen ninety six
:ﬂ thmlegnd apd nineteen hundred and
o) ninety six
GB: day / or March (the) tenth | 1701 seventeen oh one
month / year two thousand and
twenty (GB) seventeen hundred
and one.
US: month / October third 1 2010s twenty tens
day / year two thousand twenty
(Us)
FRACTIONS,
DECIMALS,
PERCENTAGES
Ya a quarter / one 0.25 (zero) point two five
quarter
Ve a half / one half 0.056 (zero) point zero five six
Ya three quarters 379 thirty seven point nine
10% ten per cent - 100% one hundred percent




A EEAE U =TT

| SQUARES, CUBES |
ETC.
4 m? ' four meters squared, @ 2° two to the power of five
four square meters
5m’ five cubic meters,
five meters cubed
MONEY
678 six hundred and $45U,é_1_? four hundred
seventy eight euros fifty thousand
six hundred seventeen
dollars
¥1.50 one yen fifty (cents)  $1.90 a dollar ninety
| MEASUREMENTS
1m70 one meter seventy 3.5kg three point five kilos
3mx6m three meters by six
100° one hundred degrees = -10° minus ten degrees
ten degrees below zero
' PHONE NUMBERS
0044 161980 | zero zero four four ext. 219 extension two one nine
4166 one six one nine
eight zero four one
double six
or oh oh four four etc.

Module 3 Specific grammar of Academic writing

Learning the active vocabulary of the module.

Theory of tranglation, punctuation for academic writing.

Performing lexical and grammatical exercises.

Translation of scientific articles from a foreign language into Russian.

Structure of a paper. Grammar used in Introduction, Literature review, Methods,
Conclusion, Discussion Sections. Generating titles. Problems of string of nouns in titles. Making
titles concise. Genres of academic writing. Learning outcomes. Basic structures. Types of
academic writing.



English has a sirict order i which words can appear in g sentence. 51 shows an
example of this order.

51, The researchers senl ther manuscript 1o the joursal,
This order is rarety altercd. Iris:

L. subjeet (o revedarefiers)

2. ey et )

+_ dhireit nhiec) |':.ii-.--.:.-';.ﬂ..u.-n.ln'nu'l-:.l:.

3. imdirect object (e foprmal

Thekey is o !c;e|_=|u the suhyect, vierh, divac object and indivect obiject as close o edch
other as possible. This is illusteated in 52, which maintains the exact order of S1.

82, Last week the researchiersy send thefr manuseript-to fhe fowrmal Tor e second e,

53, =Vhe researcfiers lost sk semr for te second time fe the foural their imannscript

53 imincorrect English. The position of Last week and for the second rime 15 wrong,
and the indweet object comes betore the direct object.

Word combinations in academic texts. At academic institutions. Vocabulary: applications
forms, academic courses, online learning. Facts, evidence, data, numbers, graphs and diagrams,
time, cause and effect.

Module 4 Academic style

Learning the active vocabulary of the module.

Specific analysis. Structured research articles abstracts. Tips for writing research article
abstracts. Conference abstracts. Writing introductions, overall shape of an introduction. Tips for
writing different kinds of introductions (introduction to course paper, book reviews, journal article,
book chapters, research reports, proposals).

Performing lexical and grammatical exer cises.

1. It was found that X = 2, whereas/ on the contrary Kamatchi [2011] found that X = 1.

2. Despite the fact / Although that Li and Mithran [2014] found that X = 2, we found that X = 3.
3. In contrast to / On the contrary earlier findings [ Castenas, 2009], we found that x does not
equal .

4. This study has not confirmed previous research on X. Nevertheless / despite, it serves to...

5. Notwithstanding the fact that / Despite these results differ from earlier studies (Cossu, 2001;
Triana, 2002), they are consistent with those of...

6. Georgiev is correct to claim that x = y. Nevertheless/ however, his calculation only referred to
alimited case.

7. The current study does not support previous research in thisarea. In fact, contrary to / unlike
what was previously thought, we found that...

8. Despite / Nevertheless the lack of agreement, we believe our findings compare well with...

9. Although / Despite there was some inconsistency...

10. This does not justify non-invention. However / on the contrary it is another reason for
increased intervention.

(1) Since/ When writing first began, there was little or no punctuation. Punctuation was
introduced many hundreds of years later to help the reader. Punctuation tells us (2) both / when
we can pause and helps us to see connections between the elements in the sentence. Readability
(3) however / thus has a visual element to it aswell. This visual element is (4) also / besides
affected by how we read. Today, much reading is done directly from a screen, (5) other than/
rather than from ahard copy. (6) Because / Why we generally want information fast, particularly
(7) since/ when searching on the Internet, we tend to scan. Scanning means not reading each



individual word (8) but / yet jumping forwards three or more words (or sentences) at atime. The
distance that we jump (in terms of the number of words or sentences) depends on the value that
those words are adding in our search for information. (9) If / Y et they add no value we tend to
jump further. (10) If / When we continue to get no value, instead of scanning left to right along a
line of text, we scroll from top to bottom. We (11) thus/ till read vertically (12) instead of /
rather than horizontally until we find what we want.

This has huge implications for you as awriter. (13) If / When you want your reader to read your
paper in depth, (14) then / thus you cannot afford to fill your sentences with redundancy. (15) If /
When you write a series of very long sentences, you will encourage your reader to scan and
scroll. This means that they may never see/ read the key information contained within all the
redundancy.

Writing areadable text entails being able to understand the nature of communication: thinking
about your audience and the impact of how you organize your thoughts and words. (16) If /
Unless you write a readable text, you will find personal satisfaction not in how erudite and
elegant your phrases sound, (17) but / however in the ease with which you allow your readers to
absorb your ideas. Remember that no one will be under any obligation to read your paper. (18) If
/ When readers don’t find it useful, (19) either / or interesting, (20) both / or at least pleasurable,
(21) and / however they have the feeling that it was not written with them in mind, they will
simply stop reading. Y our findings will (22) only / then be lost in oblivion.

1. The aim of this study was to assess the effects of sending children away to school at the age of
eight (or earlier) and its impact on their adult life (particularly after the age of 50) and thusto
reach some definitive conclusions as to whether boarding schools (i.e. those schools where
children study and sleep) actually fulfill the important educational and social roles that they
claim to have.

2. People who have attended boarding schools often have no realization of the effect that leaving
their parents at a very young age has had on their emotional development because the signs of
this effect generally do not become sufficiently apparent until middle age and are often due to a
kind of subconscious repression which is why such subjects do not make the connection between
their current levels of over-emotiveness and their childhood lack of parental affection.

3. Questionnaires were sent to 5000 ex-boarding school adults with an age ranging between 40
and 60 all of whom had previously given permission to access their medical records and all of
whom were or had been married, with the purpose of setting up a database of subjects’ responses
regarding their school time experiences and their experiences now as adults.

4. A substantial increase in sensitivity to emotional situations characterizes the first stages of
adult life leading to a possible uncontrolled release of anger or apparently unexplained feelings
of anxiousness that appear to come from nowhere and may last for several days thus making life
quite difficult not only for the subjects themselves but also for those living around them.

5. Treatments for these subjects are often very expensive and technically difficult, and their
effectiveness very much depends on the willingness of the subject to undergo therapy and on the
degree of stress, emotional disturbance and marital discord that they had experienced.

The following extract is from an Introduction. It is one long paragraph and contains three very
long sentences, averaging over 80 words each. Divide the paragraph into three shorter
paragraphs, and break up each sentence into shorter more manageable sentences.

The aim of this paper isto confirm that how we speak and write generally reflects the way we
think and that thisistrue not only at a personal but also at a national level, and to this end two
European languages were analyzed, English and French, to verify whether the structure of the
language is reflected in the lifestyle of the respective nations. English is now the world’s
international language and is studied by more than abillion people in various parts of the world
thus giving rise to an industry of English language textbooks and teachers, which explains why



in so many schools and universities in countries where English is not the mother tongue, it is
taught asthe first foreign language in preference to, for example, Spanish or Chinese, which are
two languages that have more native speakers than English. As a preliminary study, in an attempt
to establish arelationship between document length and level of bureaucracy, we analyzed the
length of 50 European Union documents, written in seven of the official languages of the EU, to
con fi rm whether documents, such as reports regarding legislative and administrative issues,
vary substantially in length from one language to another, and whether this could be related, in
some way, to the length of time typically needed to carry out daily administrative tasks in those
countries (e.g. withdrawing money from a bank account, setting up bill payments with utility
providers, understanding the clauses of an insurance contract). The results showed that...

Our system is based on four components: it has many datafiles (the weather, people, places,
etc.); it has procedures which it tries to use to combine these files by working out how to respond
to certain types or patterns of questions (this entails the user knowing what types of questions it
can answer); it has a form to understand the questions posed in a natural language (so the user
may need to know English) which it then translates into one of the types of questions it knows
how to answer; finally, it has a very powerful display module, which it usesto show the answers,
using, graphs, maps, histograms etc.

Using automatic translation software (e.g. Google Translate, Babelfish, and Systran) can
considerably ease the work of researchers when they need to translate documents thus saving
them money (for example the fee they might have otherwise had to pay to a professional
translator) and increasing the amount of time they have to spend in the laboratory rather than at
the PC.

Development of academic writing skillsin accordance with research areas of master
studentsWriting CVs.Formal letters and e-mails. Structuring the content of an e-mail.
Planning an e-mail. Formal greetings. Regretsand replies. Academic correspondence styles.
Statements of purpose, personal statements.

Weatch the video
https://www.ted.com/talks/guy katz how to write an email that will always b
e_answered and answer the questions.

[y

What does Guy compare an e-mail with? Why?

2. How many letters does each person who works in an average office
receive a day according to the statistics?

3. What was the worst e-mail he had ever received?

What kind of e-mails cannot be replaced by any other means of

communication?

What are the five ingredients for a great e-mail?

How can we add emotionally to aformal e-mail?

What does it mean if a teenager finishes a text message with a full stop?

What increases the chances to get an answer?

What are the two things that e-mails have in common?

10. What should be written under the PS line? Why?

>

©ooNOo O


https://www.ted.com/talks/guy_katz_how_to_write_an_email_that_will_always_be_answered
https://www.ted.com/talks/guy_katz_how_to_write_an_email_that_will_always_be_answered

Module 5 Professional communication

Aspects of spoken English and professional communication. Interviewing and advising.
Negotiation. Chairing a formal meeting. Telephoning. Finding the voice in the academic
community (communicating with advisors and committee members, co-authors, requests,
reminders, writing apologies, grant applications, letters, fellowship application).

Preparing presentations in English. Writing and editing the text of the slides. Outline and
transitions. Writing a speech. Methodology and results discussion. Conclusions. Questions and
answers. Useful phrases. Pronunciation and intonation.

Translation theory: what to avoid. Avoiding Ambiguity and Vagueness. Which/who vs.
that. Which/that and who. Uncountable nouns. Pronouns. Referring backwards. the former, the
latter. False friends. Terms, definitions, references. definitions. Introduce mathematical clichés.

Module 6 Preparing a research article

Learning the active vocabulary of the module.

Academic vocabulary: talking about ideas. Reporting verbs and nouns. Analysis of results.
Points of view. Degrees of certainty. Presenting an argument. Describing research methods.
Classifying. Making connections. Comparing and contrasting. Evaluation and emphasis. Summary
and conclusion.

Useful phrases in Introduction, Literature review, Methods, Conclusion, Discussion.

Writing a research paper. Literaturereview

1. What are the seminal works on my topic? Do | need to mention these?
2. What progress has been made since these seminal works?
3. What are the most relevant recent works? What is the best order to mention these works?
4. What are the achievements and limitations of these recent works?
5. What gap do these limitations reveal ?
6. How does my work intend to fill this gap?

Persistence has most often been studied in terms of cultural differences. Blinco (1992) found that
Japanese elementary school children showed greater task persistence than their American
counterparts. School type and gender were not factors in moderating task persistence. This left
culture asthe remaining variable.

Heine et al. (2001) furthered this idea by testing older American and Japanese subjects on
responses after success or failure on task persistence. Japanese subjects were once again found to
persist longer (in post-failure conditions), and this was speculated to be because they were more
likely to view themselves as the cause of the problem. If they were the cause of the problem,
they could also solve the problem themselves; although, this could only be accomplished through
work and persistence. Americans were more likely to believe that outside factors were the cause
of failure.

These cultural studies hinted that task persistence may be predictable based on attribution style.
A later experiment showed that attribution style and perfectionism level can be correlated with
final grades in college-level classes (Blankstein & Winkworth, 2004).

1. introduction to topic

2. support from the literature

3. mini summary

4. introduction to next topic. And so on.

style 1 Blinco [1992] found that Japanese elementary school children showed ...
style 2 In [5] Blinco found that Japanese elementary school children showed ...



style 3 A study of the level of persistence in school children is presented by Blinco [1992].
style 4 A greater level of persistence has been noticed in Japan [5].

ORIGINAL VERSION. {0V]

1 Long sentences are Kmown o be

characteristie of poor readability [Ref].

22w the Iiieroiere the vse of long sentences
has atse beep reparted in languages other
than English [Ref].

3 The use of Img_g sentences hos: beon

ascertained in Varions regions of Europe
l!.urmg the Roman ]:I:msd [Ref].

4 The concepl of a.uthnrmwmﬂnes& Inix
hm mgg.a&wa.rpﬁmngamh.m the:
Consmiction uf'ir.‘mg sentences fRef].

5 Several authors .ﬁmm propesed that in
-scientific writing the oecurrence of a high
abundanee of long sentences s corelated
'li:l"m. fﬂfﬂr

As far aswe know, there are no studies on ...

REVISED VERSION (R¥)
Long sentences are d charactenstic of poor
readability [Ref).
Long sentences are oot exclosive to English
| Ref].

perid in various regions of Europe [Ref]..

Author-centeredness mry play a role i in the

consiraction of long seniences [Refl.

In scientific writing the occirrence of a
h:gﬁahutheafhngmmsmyhe
correlated 1o ... [Ref].

To [the best of] our knowledge, the literature has not discussed ...
We believe that this is the first time that principal agent theory has been applied to ...

Generally speaking patients’ perceptions are seldom considered.

Results often appear to conflict with each other ...

So far X has never been appliedto Y.
Moreover, no attention has been paid to ...

These studies have only dealt with the situation in X, whereas our study focuses on the situation

inYy.

EXAMPLES

Wallwork [201 stated x=y,

2012, Goldbarg, 2013].

Huan:g [ED'I 31 agreag wilh this statemanl: but xartad!u [EUH] doss not.

In ['E] Wallwork stated that x= y. Then in [9] he added that x+ 1= =y+1,

A proposal for 2 conference on this topic was put forward by Tang [2074].
This is not the firsi time that such a proposal has been put forward [Himmler,

This is not the first time such a proposal has been put forward [6, 27, 33].
This proposal was first put forward in [6].

m [E] a propesal for a conference on this topic was put forward.



YES AMBIGUOUS OR WRONG

In [B] Wallwork put forward a | In [6] the author put forward a proposal
proposal for the scientific | for the scientific community to allow
community to allow personal forms. parsunal forms.

= another author

In [6] we put forward a proposal for
ihe sciantific community to allow
personal forms.

=the author of the current paper

-In a prmlnus ;.':a_p-;r iﬁmnez E] we In[Gr:;mez 2] |t washﬁdtlmtx =.y.-
found that x = y

In [6] Wallwork: stated that all - In [6] Wallwork stated that all journals

: journals should allow the use of ' should allow the use of personal forms.
persenal forms. Two years later he | Two years later he added that the 1SO
added that the IS0 should set ' should set some standards for scientific

some standards regarding the style | writing [Wallwork, 2014].
of biblicgraphies [9].

SUGGESTED USAGE EXAMPLES

one author. name + comma + year | Wallwork, 2015
| two suthors: name1 ‘and name2 + year | Wallwork and Southern, 2016
three authors: namet + comma + Wallwork, Brogdon and Southern, 2016

| namez ‘and’ name3 + year (Note:
| writing the names of three authors is

| quite unusual)

three or more authors: name +etal. | Wallwork etal. 2016

' two or more references: ref1 + Wallwork et al., 2016; Sanchez, 2017;
semicolon + ref2 + semicalon ete, Poplova, Huang and Sun, 2018

' several works by same aulhor: name + | Wallwork, 2012, 2014, 2018
| Comma + year1 + comma + yearz2 elc. |



SUGGESTED USAGE EXAMPLES

when the author is the subject of the verb: | Wallwark [2012] suggests that ...

Y o I
name + year in parentheses. Alternatively: |
mame + reference number In parentheses | Walhnior [B] susgmsts Eat-

whan the author is not th-E subjact of the |l: has been suggaested thal m‘r-a plus
verb: both name and year in parentheses hlm is equal to four (Moron, 2011}

‘

YES ALSO POSSIBLE

Wallwork et al [2016] put forward a Wallwork and co-workers [2016] put
propasal for the scientific community to | forward ...
allow personal forms.

Wallwork et al [2016] suggested that ... | Wallwork et af [2016] suggested

that ...
‘Wallwork e al, [2016] suggested
that ...
YES NOT RECOMMENDED (1-4), NO (5)
See Figure 1 and Table 2.  See figure 1 and table 2.

See Flg 1a and ans 2a and 2b. See Flg 2aand'b.

Fig igure 2 below shows the ntﬁal The ﬁollcwmg ﬁguré (ﬁguw 2) glves a

settings.  schematic overview of the initial settings.

Figure 3 shows the architecture. The snapshot depicted in Figure 3
shows a view of the architecture.

Feor details, see [Kyun, 2013]. ' For further details on this topic, the
reader is kindly invited to refer to [Kyun,

2013].
Figure 2 below shows (e inftial | The initial sellings are shown in Figure 2
settings. b'elbw

In Figure 2 the initial settings are shown.

As can be seen In the ﬂguue | As it can be seen in the figure below ..
below ...

Figure 1. The main characteristics of the shock absorbers.



YES NOT RECOMMENDED (1), WRONG (2-5)

As mentioned in Section 2, | As mentioned above, this procadure s ...
this procedure is ...

This pa'ufsadﬁra-ié i-:zl;‘-l;.'is'pmﬂaldum-i:a‘ﬂxfmmally mmpléx and is
extremely complexand is | described later.
described in Section 4,

N The function mentioned | The function above mentioned is ...

above is ..

The above-mentioned

function is ...

| This feature is known as an | This feature is known as an ‘automatic rendering
‘automatic rendering and | and masking agent’ in the following ARM
masking agent’ hereafter  agent.

ARM agenl _
| The following versions  The versions that can be used are the
can be used: | felloewing.
“The versions that can bs
‘used are as follows:

Supporting the publication process. Manuscript submission, responding to reviewers and

editors, writing acknowledgments.
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3aHATHe 1. TpeboBaHMA K cOBpeMeHHOMY NpodeccuoHany

Hean: dbopmupoBaHue y  MarucTpaHTOB muddepeHITUPOBAHHBIX
npeacrasiennii 00 UT-cienmanucre.

3agaun:

O3HAKOMJICHUE C COBPEMEHHBIMH M TICPCIIEKTUBHBIMH 3allpOCaMy PBIHKA TPY/a
B UT-chepe;

pasBuTHe npeacrapieHuit 06 yenemHom UT-cnennanucre;

aHaIM3 B3aUMOCBS3M MPOPECCUOHAIBHBIX M JUYHOCTHBIX KadyecTB Kak
MPEANOChUIOK YCIENIHON MPOPECCHOHATIBHOMN A TENbHOCTH.

Teopernyeckoe BBeeHUE

Matepuaibl Jiekiuu 1.

Ompoc pabotomarteneit «YHHBepcaibHbIe KommeTeHIMU  (soft  skills)
npodeccuonanay. Omnpoc mpoBeacH MHCTUTYTOM KOMIBIOTEPHBIX TEXHOJOTHH W
nH@opmarmonHoit 6ezonacHoctu FODY B gexadbpe 2019 r. Llens onpoca: BeIsIBICHUE
HanOoJIee aKTyaJIbHbIX YHHUBEpCAIbHbIX KommereHuui (Soft skills) mms mumanoctHO-
MPO(ECCUOHAIBHOTO Pa3BUTHUS CTYJIEHTOB. PecnonnenTel: 14 pykoBoauTenei
(3aMecTuTenell pPyKOBOAMTENEH) MNpEANpPUITH / OpraHusanui, OCHOBHas cdepa
nesitenbHOCTH — pazpabdoTtka [10, reo-mHbOpMaIMOHHBIE CHUCTEMBI, pa3paboTka
WEB-npuiioxeHuit, KOMIbIOTEpHOE 3pEHUE U MAIlIMHHOE O0y4YEeHHE.

OcHOBHBIE pe3yJIbTaThl OIIPOCa MPUBEACHBI B Ta0IHIE 1.

Bce mnpemioxkeHHbIE KOMIIETEHIIMM OIICHEHBI PECHOHJICHTAMHU KaK Ba)KHBIC
(OLIGHKHU 2 — «3HAYUMOY», 3 — «BeCbMa BANCHOY», 4 — «C8EPX BANHCHOY), TIPEITIOKEHBI
TaKK€  JIpyrM€  KOMIIETCHIIMHM:  «YBaXEHHE K  Yy)KOMYy  MHEHUI0O W
HenpenyOexAEHHOCTh K HOBOoMY», «Common sense»). Bcem pecmonaeHTam
MPUXOIUIOCH B3aWMOJICHCTBOBATh C BBITYCKHUKAMU HWHCTHTyTa KOMITBIOTEPHBIX
TexHoJiorui u uHpopmauonno 6ezonacaoctu (MKTUB) FODY.

K Haubosiee 3HaYUMBIM JJI YCIEIIHOW MPO(PECCHOHATBHON NEATeIbHOCTH
peCroHACHTaMH OTHeceHbl cieayrone Soft SKills (omenku mescoy 3 — «secoma
8AJHCHO» U 4 — «cB8epX 8AJICHOY, TIEPEUEHD JJaH B COOTBETCTBHU C PAHTaMM):

1. CriocoOHOCTHh 00y4aThCA U CAaMOPa3BUBATHCA.

2. OTBETCTBEHHOCTH B padoTe.

3. YecTHOCTD, TUYHOCTb.

4. CamoopraHuzaius 1 TaiM-MEHEI)KMEHT.

5. Cnoco6HocTh K 3(PheKTUBHOM KOMMYHMKAIMU (YMEHHE BBIpaKaTh CBOU
MBICJIU, CITyIIaTh, MPE3EHTUPOBATH PE3YIbTATHI).

6. CnocobHocTh paboTaTh B KOMaHzAe (OOIMUTETHLHOCTH, IpYXKeTtoOue,
OMOIIMOHATBHBIN HHTEIIEKT).

Haubonee chopmupopanbl y BoimyckHukoB MKTUB crnenyromue soft skills
(otieHkH ONMXKE K 3 — «00Cmamoyro chopmuposanoy, IEpPeUeHb 1aH B COOTBETCTBUHU
C paHraMu):

1. YecTHOCTD, STUYHOCTb.

2. CriocoOHOCTh 00y4aThCS U CAaMOPa3BUBATHCA.



3. CnocoOHocTh paboTaTh B KoMaHAEe (OOUIMTEIBLHOCTh, ApYyXKeatooue,
HSMOLIMOHAJIbHBIN UHTEIIEKT).

4. I'mOKOCTh U aIalTUBHOCTb.

5. CTpeccoyCTOMUYUBOCTD.

Haubonpmuii pa3pblB MEXIy 3HAUMMOCTBIO KOMIIETCHLUH MAJisl YCIEUTHOU
npodecCHoHaNbHON ASSITENFHOCTH U C(hOPMUPOBAHHOCTHIO Y BhimyckHHKOB UKTUD
OoOHapyXeH B OIEHKAX CIEAYIOUNX KOMIETCHIIHIA:

1. Camoopranuzanusi ¥ TaiM-MeHEHKMEHT.

2. OTBETCTBEHHOCThH B padoTe.

3. Cnoco6HOCTh 00yUYaThCs U CaMOPA3BUBATHCS.

4. CnocoOHocTh K 3(h()EKTUBHON KOMMYHUKAIMK (YyMEHUE BBIPAXKaTh CBOU
MBICJIU, CITyIIATh, IPE3EHTUPOBATH PE3YIIbTATHI).

Taomuna 1
Pe3ynbTaThl onpoca
Cpennue oreHKH/ pazHuIa
paHru MEK Ty
CTEIICHb BBIIIIC | HHXKE
CTEICHb 3HAYH-
3HAYMMO |paHr chopm- paHr chop- | cop- MOCTBIO |
soft skills CTH poBat- MHP Oﬂz ano; chopmu-
HOCTH BaHO® |BaHO
pOBaH-
HOCTBIO
Pubroers ——m) 593 | 7 | 262 | 4 | 4 2 0,31
aJIAITUBHOCTh
Kpurieckoe 203 | 7 | 223 | 9 2 8 0,69
MBIIIUICHUE
CnocoOHOCTh K
s pexkTuBHON
KOMMYHUKAIHH
(ymerne 336 | 5 | 231 | 8 | 1 11 1,00
BBIpAXKATh  CBOU
MBICJTH, CJIyIIaTh,
PE3eHTUPOBATh
pE3yIbTaThI)
CnocobHOCTD
paboTaTh B
KOMaH1e
(OOLIUTENBHOCTb, 3,21 6 2,69 3 2 9 0,54
IpyKenooue,
SMOIMOHATIbHBIN
MUHTEJICKT)
CamoopraHnu3za-
migs  u Tanm-| 3,43 4 1,85 10 0 12 1,54
MEHEIKMEHT
Criocobuocte 386 | 1 | 277 | 2 0 11 1,08
oOyuarbcs U




CaMOpa3BUBATHCS

OTBETCTBEHHOCTh
B paboTte
YeCcTHOCTS,
STHYHOCTh
BexnuBocTs,
JICIIOBOU ITHUKET
CtpeccoycToii-
YUBOCTh
[leneycTpemiien-
HOCTb, 2,93 7 2,46 6 2 5 0,38
WHUIIMATABHOCTD
KpeatuBHOCTS,
TBOPUYECKHUE 2,57 9 2,54 5 3 6 -0,08
CIIOCOOHOCTH
Cnoco0HOCTH
BIIMSITh Ha
APYTTIX, 250 | 10 | 18 | 10| 2 5 0,54
yIPaBIISAThH
paboToii
KOMaH/IbI
* KonnuecTBO peCroHIEHTOB, OLIEHUBIIUX CHOPMUPOBAHHOCTh KOMIIETCHIIMHU
y BbiycKHUKOB UKTUD Bble/Huxke €€ BaXXHOCTH.

3,64 2 2,38 7 1 12 1,23

3,57 3 2,85 1 1 10 0,77

2,79 8 2,23 9 2 7 0,46

2,93 7 2,54 5 4 4 0,31

Bonpocs 7151 codecenoBanmsi

1. C noMomIbIo KaKUX XapaKTEPUCTUK MOKHO OIKCATh NpodeccruoHana?

2. Kakve n3 xapaktepucTuk npodeccuoHalia mpeICTaBIaI0TCs BaM Hanbosee
BaXHBIMU B Balleil mpodeccruoHaabHoi cdepe?

3. [Touemy B COBpEeMEHHBIX yCIOBUAX BcE OO0JIbIIE TPEOOBAHUI TIPEIBBIACTCS
K JTUYHOCTHU Tipodeccronana’?

4. Yto Takoe mnpodeccuoHanbHasi KOMIETEHTHOCTb? B dyem oTinuue
KOMIIETEHTHOTO TIpOo()eCCHOHaNa OT 3HAIOUIETO?

5. Kakue soft skills Bocrpe6oBanst B UT-chepe?

6. KakoBpl ~ mHBapuaHTHbIE TpeOOBaHWS K JUYHOCTHBIM  KadyecTBaMm
npodeccuonana’?

7.B dyem ominuune cyObekTta MNpodecCUOHANBHOM MACSITENbHOCTH OT €€
UCTIOJIHUTENS?

IIpakTukym

3aganme 1. Cnenuduka 3anpoca UT-komMnanuii: BakaHCUU

1.1. Tlo3nakombTech ¢ knaccudukanueidr UT-komnanuii (puc. 1). IlpuBenure
MIPUMEPHI U3BECTHBIX BaM KOMIAaHUN, OTHOCSIIUXCS K Pa3HBIM KJIacCaM.

1.2. Tlo3HaKOMBTECH C KaphepHBIM HaBUTATOPOM (puc. 2). OxapakTepusyuTe
crietupuKy IeaTeIbHOCTH pa3audyHbix UT-crneruanucTos.
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1.3. BpiOepuTe HHTEpPECYIOIIMH Bac KJacCc KOMITAHWM, MpOaHaIU3UpyHTe
PBIHOK TPY/Ia U BBITTUIITUTE HAOOJIEe MacCOBbIC BAKAHCHUHU.

2.3. O6mee obcyx)aeHUE:

KakoBo cocrosiaue peraka tpyna B UT-chepe?

Kakue nepcniekTuBHBIE 3anpochl peiHKa Tpyaa B UT-cdepe BbI 00HapyRuUmu?

Knaccndmxauma UT-komnaring
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Puc. 2. KapbepHblii HaBUTaTOp

3aganme 2. Cneumpuxa 3ampoca UT-kommnanmii: tpedoBanuss k UT-
crenuaJInucTam



2.1. I'pynna nenuTtcst Ha KOMaHJIbl MO 2—3 4YelioBEeKa, BHIOUpPAET KOHKPETHYIO
JOJDKHOCTH M TIPOBOAMT aHAIIA3 3allpoca paboToaaTeNe K COMCKATEISIM KOHKPETHBIX
BakaHCHH (TIpohecCHOHATBHBIX KOMITETCHIIMHA U «MSATKUX HABBIKOB)).

2.2. Kaxxnas rpymnma myOaudHO NpeACcTaBIIseT pe3yabTaThl aHAIN3A.

2.3. O6mee obcyx)aeHHE:

Yro HeoOxomuMo, 4TOObI  OBITh  ycmemHbiM W T-cnemumanmcrom,
BOCTpEeOOBAaHHBIM HA PBIHKE Tpyaa?

KakoBa B3aMMOCBS3b MPOQPECCHOHANBHBIX W JIMYHOCTHBIX KayecTB Kak
MPEANOCHUIOK YCIENIHOTO TPYI0yCTPONCTBA U TPO(PECCHOHATILHOM eI TeIbHOCTH 7

Jlureparypa (uHpopManuOHHbIE PeCypChl):
https://hh.ru/

https.//vkrabota.ru/

https://rabota.ru/

https:.//career.habr.com/



3aHATHe 2. NMpodeccnoHanbHas aTuKa UT-cneymanuncra

Leab: pa3BUTHE TOTOBHOCTU MAaruCTPaHTOB UCMOJIb30BATh ITUYECKUE MPABUIIA
IIPU PELICHUU 33]1a4 CO3/IaHMS U BHEJIPEHUSI CUCTEM UCKYCCTBEHHOTO MHTEJUIEKTA.

3amaun:
O3HAKOMJICHUE C OCHOBHBIMHU JTHYECKHUMHU MpoOJeMaMH, CBSI3aHHBIMU C
UCIIOJIb30BAaHUEM CUCTEM UCKYCCTBEHHOTO nHTeiekTa (M),
aHallu3 HOPM MpOo¢EeCCHOHATBHON STUKU MPH CO3/aHWU U BHEIPEHUU CHUCTEM
HCKYCCTBEHHOT'O UHTEJUIEKTA;
pa3BUTHE yMEHUN IMPUMEHATh ITHYECKUE HOPMBI M CTaHAApThl B 00JAcTH
HMCKYCCTBEHHOI'O MHTEIUICKTA MpH co3aannu cucrem M.
Teopernueckoe BBeeHUE
Buenpenuto UM u npyrux mu@poBBIX TEXHOJOTHM MPENSTCTBYET HHU3KHMA
YPOBEHb JIOBEpPHUS I'PAXKIAH K AJITOPUTMAM M HOBBIM TEXHOJOTHSAM B MIpPHUHIIMIE, A
TaK’K€ OTCYTCTBHE IOHATHBIX 3THYECKUX paMOoK B mnpuMeHeHuu MU. OcHoBHbIE
ATUYECKHE MTPOOIIEMBI, CBSI3aHHBIE ¢ pUMeHeHueM cuctem UU:
e OTBETCTBEHHOCThb 3a 3THUYHOE/HEeITHUHOEe moBeaeHue WU, 3a mnpunsTHe
OIMUOOYHBIX perieHui, yep0 n3-3a cOoeB U T. 11.;

o TpeIyOeKIEHHOCTH ArOpuTMOB (bias);

o obecrnieueHue U peryiaupoBaHue mnpo3payHoctd MU (oObsicHuTENnbHAs
KOMIIOHEHTA);

¢ mpobsieMa MPUBATHOCTU NIPU MPUMEHEHHH TexHosoruii U;

e HAJEKHOCTH TeXHOJOTHI NN,

Bonpocsl mpakTHyecKoi peann3anuu 3Thaeckord KoMnoHeHTol MW ctaHoBsTCA
Bce OoJiee u 00Jee 3HAYMMBbIMU, CPEAN HUX:

* peanu3aiys MallMHHOW 3TUKH;

* (opmanuzanus STUYECKUX TOHITHI;

* BepudUKaIuMs U BaTuAAIMS dITHUECKOM KOMITOHEHTHI;

* CTaHJApPTU3ALUS MAIIMHHON 3TUKH;

* CTaHAapTHU3aUA dTUYECKHUX acrekToB 1.

IIpoexTtnbl 3THYeckux ctanaapTos IEEE:

P7001. Transparency of Autonomous Systems (ITpo3pauHocTh aBTOHOMHBIX
CHCTEM).

CranpgapT npeacrtaBisieT coOOM PYKOBOJCTBO Ui OLUEHKH MPO3PAYHOCTH B
nporecce pazpadotku MU u npeasiaraer MeXaHU3MBbI JIJIs1 OBBILIEHUS TTPO3PAYHOCTH
(Hanpumep, o0sA3aTENbHOE 3AIIMILEHHOE XPAaHEHUE JaHHBIX JATYUKOB M JAHHBIX O
BHYTPEHHEM COCTOSIHMM aHAJOTMYHO PETUCTPATOPY JAHHBIX IMOJIETA WIH «YEPHOMY
ALIUAKY» ).

P7002. Data Privacy Process (O6ecnieueHre KOH(PUISHIIMATPHOCTH JAHHBIX )

CranmapT OpHEHTHUPOBAH Ha 3alIUTy MPUBATHOCTH Tpa)JaH U B OCHOBHOM
KacaeTcs MCMHOJIb30BaHUS IEPCOHAIBHBIX JAHHBIX TPAXKJaH PEKIIAMHBIMU CETAMHU MPU

1 Druka u «uudpay: dTHYECKUe PobneMbl HU(GPOBBIX TEXHOJOTHIA: AHANUTHYECKHI HoKna [DneKTpoHHEIH pecypc].
URL: https://ethics.cdto.center



nomom MAC. Jlng cranmapTU3alnny MOKa BbIAEIEHbI HECKOJIBKO TPYIIL: YYaCTHUKHU
B3aMMOOTHOIICHUIH «paOOTHUK — paboTonaTenb», AeTH (HECOBEPIICHHOJIETHUE),
CTYJCHTHI.

P7003. Algorithmic Bias Considerations (YdeT HeOObEKTUBHOCTH JITOPUTMA)

CraHgapT BHOJIHE MOXKET CTaThb OAHUM M3 MEPBbIX, NMPUHATHIX B KadyeCTBE
6a3oBbIx. OH 00s3bIBaeT pa3pabOTUYUKOB, B MEPBYIO OUYEPElb CHCTEM MAIIUHHOTO
00y4eHHMs1, KaK CaMOro MOMyJIIPHOTO cefvac HalpaBJIEHHUs, OTBETCTBEHHO MOJIXOIUTh
K JaHHBIM, HCIOJIb3YeMbIM /i OOy4YeHHs, K HUX pa3MeTKe, K TECTHUPOBAHUIO U
BAJIMJIALINA CUCTEM.

P7004. Standard for Child and Student Data Governance (YmpasieHwue
JIAHHBIMH JICTCH U CTYJICHTOB).

CranpapT n0KeH OyAeT peryMpoBaTh paboTy aJiIrOPUTMOB C JAHHBIMU JETel
U ydalluxcs. 3alidra mpaB JAETEd W JeTCTBa — OJIHA W3 BAXKHEHIIUX 3a1a4
COLIMAJIBHOM TOJIUTUKHM Jio0oro rocyaapcrBa. C pasutuem HWU  TexHonoruit
YBEIUYMBAETCS PUCK TOTO, YTO MAIIMHBl B pe3yJbTaTe OOIIEHUS JIPYr C IPYrom
OyIyT NpHHMMAaTh PEIICHHs HAa OCHOBE BXOJHBIX JAHHBIX, HEMPO3PAYHBIX IS
JIIOJIEN, 10 IPUHILIMITY «YEPHOTO SIIUKAY .

Koneke 3tukm B cdepe MCKYCCTBEHHOro HMHTeslekTa (nanee — Kopaekc)
YCTaHABIMBAET OOILIME ATUYECKUE NMPHUHIMIBI U CTAaHAAPTHl MOBEACHUS, KOTOPBIMH
ClelyeT PYKOBOJCTBOBATbCS YYAaCTHUKAM OTHOIIEHHH B c(epe HCKYCCTBEHHOIO
uHTeIiekTa (nanee — Akrtopsl M) B cBOEll NEATENBHOCTH, a TaKkKe MEXaHU3MbI
peanusanuu nonoxennii Kogexca?,

Pa3nen 1. mpuHIMIIEI 3TUKYU U IPAaBUJIa TOBEACHUS

1. I''maBHbIi npuopuTeT pasButus Texnosornid MU B 3amure uHTEPECOB M
NPaB JI0/ied U OTACIBLHOI0 YeJI0BeKa

YenoBeKO-OpUEHTUPOBAHHBIA U TYMAHUCTUYECKUH TTOAX0/

[Ipn pasButum TexHonoruii MM dyenoBek, ero mpaBa U CBOOOIBI JOJKHBI
paccMaTpuBaTbCAd KaK HauBbICIIas ILEHHOCTb. Pa3palarbiBaeMble AKTOpamu
texHoJoruu M1 aomkHbl ciocoOCTBOBATh MM HE MPEMSATCTBOBATH Pealn3allii BCeX
MMOTEHUHAIBHBIX BO3MOXHOCTEM 4YEJIIOBEKAa Ui JOCTHIKEHUsS TapMOHUH B
COLIMAJIbHOM, 5KOHOMUYECKOM, TyXOBHOU c(pepe M HAMBBICIIETO PacUBETa JIMYHOCTH,
YUYUTBIBATh KJIFOUEBBIE LIEHHOCTH, TAKUE KAK COXPAHEHUE M PAa3BUTHE KOTHUTHUBHBIX
CIOCOOHOCTEM  4YeloBeKa U €ro  TBOPYECKOTO  MOTEHIMaa; COXpPaHEHUE
HPaBCTBEHHBIX, JYXOBHBIX U KYyJbTYPHBIX LICHHOCTEH; COACHUCTBUE KYJIbTYPHOMY U
A3BIKOBOMY MHOTI'000pa3nio, CaMOOBITHOCTH; COXpaHEHHUE TPaJULIUi U yCTOEB HaIUi,
HapOJI0B, OTHOCOB U COLUAJIBHBIX IPYIIIL.

YUenoBEeKO-OPUEHTUPOBAHHBIA W T'YMAHHCTUYECKMA  TOAXOJ  SIBISAETCS
OCHOBHBIM JTHYECKUM MPUHLUIIOM U LEHTPAJIbHBIM KPUTEPUEM OLIEHKH J3TUYHOIO
noBeneHuss AxtopoB B cepe MU, mepedeHb KOTOPBIX oOmpejesieH B pasnaerne 2
Hacrtosero Koaekca.

VYBajkeHHe aBTOHOMUU U CBOOObI BOJIM YEJIOBEKA

Axtopel U nomkHBI NpUHUMATh HEOOXOJIMMBIE MEphI, HANpaBJIEHHbIE Ha
COXpaHEHUE aBTOHOMUU U CBOOObI BOJIM YEIOBEKA B IPUHATUU UM PEILLIECHUH, ITpaBa

2 Konexc 3Tuku B chepe MCKyCCTBEHHOTO MHTeNIIekTa [Dnektponnbiii pecype]. URL: https://www.aiethic.ru/code
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BbIOOpa U B 1IEJIOM COXPAHEHMSI MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH YenoBeKa Kak
CaMOCTOSITENIbHOM IIEHHOCTH M CHCTEMOOOpasymomero (axkropa COBpeMEHHOU
muBM3aui. Aktopel MW momkHel Ha dtane cosmanus cuctem WUW  (CHN)
MIPOTHO3UPOBATH BO3MOXHBIC HETaTUBHBIC TTOCIEACTBUS JJIsl PAa3BUTUS KOTHUTUBHBIX
CIOCOOHOCTE 4YenoBeka HM  HE JonyckaTe paspabotrky CHUM, kortopsie
LIEJICHANIPABJIEHHO BBI3BIBAIOT TAKUE MOCIIEICTBUS.

CooTBETCTBUE 3aKOHY

Axtopel UM nomkHbl 3HAaThb W COOJNIONATH TOJIOKEHUS 3aKOHOJATEIbCTBA
Poccuiickoit denepannu Bo Bcex cdepax cBoeH NESITEIBPHOCTH M Ha BCEX ATamax
CO3/IaHUsI, BHEJIPEHUS U UCIIOJb30BaHus TexHojoruii MM, B ToM yucie B Bompocax
IOpPUINYECKON OTBETCTBEHHOCTH AKTOPOB.

Henuckpumunanus

B unensix obecnedeHus: CHpaBeMJIMBOCTA M HENOMYIICHUS JTUCKPUMUHAIUU
Axtopsl I nokHBI MPUHUMATh MEPBI NI TOTO, YTOOBI yAOCTOBEPUTHCS, UTO
MPUMEHSEMbIE WMH aJITOPUTMBI M HAOOpBl JTaHHBIX, METOAbl 00pPabOTKU
WCTIONB3YEMBIX ISl MAIIMHHOTO OOYyYeHUsI [aHHBIX, MPU TOMOIIU KOTOPBIX
OCYILIECTBIISIETCA TPYNIUPOBAHUE W/WIM KiIacCU(PUKAIMSA JAHHBIX, KaCAIOIIUXCS
OTAEIBHBIX JIMI[ WX TPYMOI JHI, HE BJIEKYT MX YMBIIUIEHHYI) AUCKPUMHHAIIUIO.
AKTOpaM pEKOMEHAYETCS CO34aBaTh W MPUMEHATh METOJMKH W IPOTPAMMHBIC
pEIICHUS, BBISBISIIONINE U MPEMATCTBYIONIME BO3ZHUKHOBECHHUIO JTUCKPUMHUHAIMUA TIO
IIPU3HAKaM pPACOBOM, HAIMOHAJIBHOM, ITOJOBOW NPUHAJICKHOCTH, IMOJIUTHUYECKUX
B3TJISIJIOB, PEJIMTHO3HBIX YOEXKJICHUM, BO3pacTa, COIMAIBLHOTO W SKOHOMHUYECKOTO
cTaTyca WM MO CBEJACHUSAM O YaCTHOM >KU3HU (TIPU STOM JUCKPUMHUHAIIUEH HE MOXKET
IPU3HABATHCS SIBHO 3ajiekiapupoBannbie Aktopom MU npasuiia GyHKIIMOHMpPOBAHUS
uin npumenenuss CUM nns pa3HbIX rpynn MOJIb30BaTeNeil, CETMEHTUPOBAHHBIX C
y4ETOM TaKUX MPU3HAKOB).

OlLieHKa pUCKOB U TYMaHUTapPHOTO BO3/ICHCTBHS

Axtopam MW pekomeHAyeTCs NMPOBOAWTH OLEHKY NOTEHUMAJIBHBIX PUCKOB
npumenenuss CUU, Bkirodasi conyanbHble MOCIEACTBUS sl YeJIOoBeKa, 00IIecTBa 1
rocyzapctBa, rymanuTapaoro Boszaeiictsusi CUM Ha npaBa u cBOOO/IbI YEIOBEKA HA
pa3HBIX CTaAMSAX KU3HEHHOTO IMKJIA, B TOM 4uclie mOpu (HOPMUPOBAHUM U
WCTIOJL30BaHUU HAOOPOB JIaHHBIX; OCYIIECTBIATH JOJTOCPOYHBII MOHUTOPUHT
MPOSIBJIEHUSI TAKWX PHUCKOB; YUUTHIBATH CHOXKHOCTH mnoBenaeHuss CHUU, Bkirouas
B3aMMOCBSI3b U B3aMMO3aBHCHMOCTh MPOLECCOB B ku3HEHHOM Iukie CHUU npu
OLICHKE PUCKOB.

Jnst kputnyeckux mnpuioxkenuid CHUU B ocoObIx ciydasix TpPHUBETCTBYETCS
MPOBEJCHNUE OLIEHKH PHUCKOB IOCPEICTBOM IIPUBJICYEHUSI HEUTPAIBbHOW TPEThEU
CTOPOHBI WJIM YIOJHOMOYEHHOrO0 O(UIMAIBLHOTO OpraHa, HO 0e3 ymiepOa s
paboTocmnocoOHOCTH M HMHGOpManMoHHOK Oe3omacHoctn Tako CHUM, a Takke
OXpaHbl UHTEJJIEKTYaIbHON COOCTBEHHOCTH U KOMMEPYECKOM TailHbI pa3paboTyukKa.

2. Heo0xoamMo o0cO3HABAThb OTBETCTBEHHOCTHh TMPH CO3MAHMH U
ucnojb3osanun MU

Puck-oprueHTHpPOBaHHBIN TOIXO/T

YpoBeHb BHUMaHMS K A3THYECKUM Bompocam B obmactu MM u xapakrep
COOTBETCTBYIOIMX JeicTBU AkTOpoB MM nomkeH ObITh MPOMOPIIMOHANIEH OIIEHKE

10



YPOBHSI PUCKOB, CO3JaBa€MbIX KOHKpETHbIMU TexHoJorussMu u CMHU nns unTepecos
yenoBeka U obmiectBa. OLEHKa ypOBHSI PUCKOB YYMTHIBAET KaK M3BECTHbIC, TaK U
BO3MOKHBIE PUCKH, IIPY ITOM IPUHUMAETCS BO BHUMAHNE KaK YPOBEHb BEPOSITHOCTH
yrpo3, Tak W HMX BO3MOXHBIM MacmTad B KpPaTKOCPOYHOM U JIOITOCPOUYHOM
nepcnektuBe. lIpuHATHE 3HAUMMBIX I OOLIECTBA M TOCYJIAapCTBa PELICHUN B
obnmactu mnpumeHeHuss MM AOMKHO CONPOBOXKIATHCS HAYYHO BBIBEPEHHBIM
MEKICIMIUIMHAPHBIM IIPOTHO3UPOBAHUEM COLIMAJIbHO- SKOHOMMYECKUX
NOCJIEACTBUA W PHUCKOB, WM3yYEHHEM BO3MOJKHBIX WM3MEHEHUH B IEHHOCTHO-
KyJbTYpPHOH MapagurMe pa3BUTHs O0IIECTBA C YUETOM HAl[MOHAIbHBIX IPUOPUTETOB.

Bo wucnonnenune Hacrosmero Koaekca pekoMmeHayercs pas3paboTka U
UCII0JIb30BAaHUE METOIUKH OLIeHKH puckoB CHUN.

OTBETCTBEHHOE OTHOLIECHUE

Axtopel U1 nOmKHBI OTBETCTBEHHO OTHOCHUTHCS K Bompocam BiausiHusa CHUN
Ha OONIECTBO M TpaXJaH Ha KaXJIOM dTamne >ku3HeHHoro iukia CUU, Bkmrouas
HEMIPUKOCHOBEHHOCTh YAaCTHOM W3HU, ATUYHOE, OE€30IaCHOE M OTBETCTBEHHOE
MCIIOJIb30BAaHUE MEPCOHAIBHBIX JTAHHBIX K XapaKTepy, CTENEHU M pa3Mepy yiepoa,
KOTOPBIM MOXET ITOCIEA0BATh B PE3yibTaTe UCHOJb30BaHus TexHosuorun u CUU, a
TAaK)K€ NpPU BBIOOPE M HCIOJIB30BAHUM aIlllapaTHBIX CPEJICTB W MPOrPaMMHOIO
obecrieueHus1, 3aICICTBOBAHHBIX HA PA3JIMYHBIX KMU3HEHHBIX Iukiax CUMN.

[Ipu »>TOM oOTBeTcTBEHHOCTH AKTOpoB WM nomKHa COOTBETCTBOBATH
XapakTepy, CTENEHU U pa3Mepy yiiepOa, KOTOPBIM MOXKET MOCIEA0BaTh B pe3yibTare
ucnoJib3oBanus TexHosornid u CHU, a Takxke y4nThIBaTh pojib AKTOpa B KU3HEHHOM
nukiie CHMU u cteneHs BO3MOKHOTO M PEAIBHOTO BIMSIHUS KOHKpeTHOTro Aktopa NN
Ha MpUYMHEHUE yiepOa U ero pasmep.

[TpenocTopoKHOCTH

Korma gearensHocTh AkTOpoB MM  MOXET TNpUBECTH K  MOPAJIBHO
HEMIPUEMJIEMBIM [IJISl YEJIOBEKA U OOILECTBa MOCIEACTBUSAM, HACTYIUIEHUE KOTOPBIX
cooTBeTcTBYIOIM AkTop MU MOXET pasyMHO NpENIoNOXKUTh, UM JOJHKHBI OBITH
MPUHATBL MEpbl, 4YTOOBI MPEIOTBPATUTh WM OrPAHUYUTH HACTYIJIEHUE TaKUX
nocneAcTBun. JlJIsi OLEHKU KaTEroOpun «MOPAIIBHOW HEMPUEMIIEMOCTH TIOCIIEACTBHID)
U 00CYXXIEHHUSI BO3MOXKHBIX Mep MX mnpeforBpaimieHus Axtopsl UMW ucnomb3yror
MOJI0KEeHMS HacTosmero Koxekca, B TOM 4ncCiie MEXaHU3MBI, YKa3aHHbIE B pa3aene 2
Hacrosmero Kogekca.

Henpuuunenue Bpena

AxTtopsl U1 He OmKHBI JOMYCKaTh UCIOJb30BaHUEe TexHojoruid NN B nemsax
NPUYMHEHHS] Bpela >KM3HU M (WJIM) 3J0POBBIO YEJIOBEKA, MMYIIECTBY Tpa)KIaH U
IOPUAMYECKUX JIUL, OKpyXkarouieil cpene. Jlroboe ucnosb3oBaHuEe, B TOM YHCIIE
MpPOEKTUpPOBaHUE, pa3paboTKa, TECTUpPOBAHME, BHeApeHue, sKciuryartauus CUU,
CIIOCOOHBIX IIeJIEHANPABICHHO MPUYHHITH BpeJl OKPYIKaIoIeH cpenie, KU3HU U (HIIH)
3I0POBBIO YEJIOBEKA, UMYLIECTBY IPakJAaH U IOPUANUYECKUX JIULI, HEIOITYCTUMO.

Nnentudukarus MU B oO1ieHnH ¢ 4eT0BEKOM

AKTOpam Nn PEKOMEHyeTCs OCYILLECTBJIATH J00pOCOBECTHOE
uH(pOpMHUpOBaHKE TMOJb30BaTeneil 00 ux B3aumoxeiictBuu ¢ CHUU, xorma 3To
3aTparuBaeT BOIPOCHl IMpaB 4YeJIOBEKa W KPUTHUECKUMX cdep ero xKU3HU, U
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o0ecreynBaTh BO3MOXKHOCTh MPEKPATUTh TAaKOE B3aMMOJIEUCTBHE IO >KEJIAHUIO
IIOJIb30BATENS.

be3onacHocTh pabOTHI C JTaHHBIMU

Axtopsl MU nomxHbl cOOMI0aTh 3aKOHOAATENLCTBO Poccuiickoit deaeparuu
B 00JacTM MEpCOHANbHBIX JAaHHBIX W OXPAaHAEMBIX 3aKOHOM TalH MpuU
ucnonb3zoBanun CHUU; obecneunBaTh OXpaHy M 3aIIUATY NEPCOHAIBHBIX JTaHHBIX,
oOpaboTka koTopeix ocymecTtBisiercs CUW umu Axkropamu MU B niensax pa3zpaboTku
u coBepiieHctBoBanusi CUU; paspabaTeiBaTh U BHEAPSATh MHHOBAIIMOHHBIE METObI
O00OppOBl C HECAaHKIMOHUPOBAHHBIM JOCTYIIOM TPETbUX JIMIl K MEePCOHAIbHBIM
JAHHBIM; HCIIOJIb30BaTh KAuye€CTBEHHBIE M pENpe3eHTaTUBHbIE HAOOPHI JTAHHBIX,
MOJIy4eHHbIC 0€3 HAapYIIEHUS 3aKOHA U3 HAJC)KHBIX UICTOYHUKOB.

Nudopmarmonnas 6€301macHOCTh

Axtopel U nomxHbl o0ecrieyuBaTh MaKCUMaJIbHO BO3MOXKHYIO 3alllUTy OT
HECAaHKIIMOHMPOBAaHHOTO BMemareiabcTBa B padory CUM TpeTbux nuu; BHEAPATH
aJIeKBATHBIE TEXHOJIOIMU MHPOPMALIMOHHON 0€301aCHOCTH, B TOM YHUCJE MPUMEHSTh
BHYTPEHHHME MeXaHU3Mbl 3aluThl CHM 0T HECAaHKIIMOHMPOBAHHBIX BMEIIATENBCTB U
MH()OPMUPOBAHUS MOJB30BATENEH M pa3pabOTUYMKOB O TaKUX BMENIATENIbCTBAX;
COJIECTBOBAaTh MH(MOPMHUPOBAHUIO IMOJB30BATENEH O MpaBWIaxX WH(OPMAMOHHOU
Oe3omnacHocTH npu ucnodibzoanuu CUN.

JoOpoBoabHas cepTuduKanus U COOTBETCTBUE MojoxeHussM Koaekca

Aktopel UMM MoOryT BHEOpSTh CHCTEMBI JOOPOBOJBHON cepTudUKAIIUU
COOTBETCTBHUS  pa3paboTaHHbIX TexHojorud WU Hopmam, yCTaHOBJIEHHBIM
3akoHoAaTenbcTBOM Poccuiickoit denepaunn n HactossuuM Kogexkcom. Aktoper U
MOTYT CO3/1aBaTh CHCTEMbI JOOpOBOJBHON cepTudukanuu u mapkuposku CHUMU,
CBUJICTEIILCTBYIOIIME O  IPOXOXKACHUM  JaHHBIMM  CHCTEMaMU  MPOLERYD
T0OpPOBOJILHOM CepTU(PUKALIUU U TTOATBEPIKIAIONINX CTAHIaPThl KA4eCTBa.

KonTpois pexypcuBHoro camocosepieHctsoBanust CUAU

Axtopam UMM pexkoMmeHayercsi COTPYIHHYAaThb B BBISBICHUM W TNPOBEPKE
nHpopmanuu o crnocobax W (opMax CO3JaHMS TaK HA3bIBAEMBIX YHHBEPCAJIbHBIX
(«cunbHBIX») CUU u mpenoTBpallleHUHd BO3MOXKHBIX yTPO3, KOTOPHIE OHH HECYT.
Bonpoc mnpumenenuss texHonoruit «cwiabHOro» MW momkeH HaXOauThCsA TMOJ
KOHTPOJIEM IOCYIapCTBA.

3. OrBercTBeHHOCTH 3a mocjeacreus npumeHenus CHUU Bcerna Hecer
YeJI0BeK

[TonHa30pHOCTH

Axtopam UMW crnemyer oOecrieunBaTh KOMIUIEKCHBIM HAA30p YeIOBEKa 3a
mo0piMu CUU B 00beMe 1 mopsiake, 3aBucamux ot HazHaueHuss CUM, B Tom uucie,
HampuMmep, (UKCUPOBATH CYIICCTBEHHBIC PEIICHHUS 4YeJOBEKa Ha BCEX JTamax
xu3HeHHoro nmukia CUU unm mpemycMaTpuBaTh perucTpalimoHHbIC 3aITUCH pabOThI
CUU; obecneunBath mpo3payHocTh npumeHeHus CUM u BO3MOXKHOCTH OTMEHBI
YEeJIOBEKOM U (WJIM) MPEAOTBPAILEHUS NPUHITHS COLUUAIBHO U IOPUIUYECKH
3HauMMbIX pemienuit u aeiictBuit CU Ha mo0om stare xuzHenHoro nukia CUU
TaM, A€ 3TO Pa3yMHO NPUMEHUMO.

OTBETCTBEHHOCTh

12



Axtopel M He AOMKHBI TOITyCKAaTh MEpeJadd MOJHOMOYHMM OTBETCTBEHHOTO
HpaBcTBeHHOTo BbiOOpa CHUM, He HOMKHBI JEeNerupoBaTh OTBETCTBEHHOCTH 32
nocneacTBus npunatus pemennidi CUM — 3a Bce nocneactsus padotst CUM Bcerna
JOJDKEH OTBEYaTh 4YeJIOBEK ((pu3myeckoe WM IOPUAMYECKOE JUIO0, MPU3HABAEMOE
CyOBEKTOM OTBETCTBEHHOCTH B COOTBETCTBUU C JACHCTBYIOIIUM 3aKOHOJATEIHCTBOM
Poccuiickoii ®eneparun). Axkropam MU pexomenayercs nNpuHUMATh BCE MEPBI IS
ONpeaeIeHUs] OTBETCTBEHHOCTH KOHKPETHBIX YYaCTHUKOB *)u3HeHHOro nukia CUU ¢
YY€TOM HX POJIM U CIEHU(PUKHU KaXKI0TO 3Tara.

4. Texnosorun U Hy>KHO NPUMEHSATH 10 HA3HAYEHUIO U BHEAPSTH TaM,
r/ie 3TO NPUHECET MOJb3Y JIOAAM

IIpumenenne CH1HU B cOOTBETCTBHH € NIPEAHA3HAYECHUEM

Axtopsl I nomkubl ucnonb3oBaTh CUIM B cOOTBETCTBUMU € 3asBJICHHBIM
OpeJHa3HAaYeHHEeM, B NPEINUCAaHHOW NpeaIMeTHOW oOjacTu, MJig peLIeHUs
IIPEyCMOTPEHHBIX NMPUKIAJHBIX 3a/1a4.

CrumynupoBanue pazsurust U1

Axtopel I 0mKHBI TOOWPSTh U CTUMYJIMPOBATH Pa3padOTKy, BHEIPEHUE U
pa3BuTHE O€30IMAaCHBIX M 3THUYHBIX peuieHudl B cdepe TexHomoruid MU ¢ yuerom
HallMOHAJIBHBIX ITPUOPUTETOB.

5. MuTepecnbl pazButus TexHogaoruii MU Bpilie nHTEpEecOB KOHKYPEHUUH

KoppektHocts cpaBHenuii CUN

Jia  nmoaaepxkaHus JOOPOCOBECTHOM KOHKYpeHIMH U 3((EKTHBHOIO
COTpyAHHYECTBa pa3padoTunkoB mpu cpaBHeHun CHUU mexmay coboit Aktopam U
PEKOMEHAYETCST  WCIOJIb30BAaTh MAKCUMAJIBHO JIOCTOBEPHYIO U CPaBHUMYIO
uHpopManuio o Bo3MoxkHOcTAXx CHUW mnpumenurenbHo K 3amade, a Takke
o0ecneunBaTh €JMHCTBO METOIMKN NU3MEPEHUI.

Pa3Butne xommnereHIInm

Axktopam UM pekomeHmyercss ciaeAoBaThb NPHUHATHIM B MPOPECCHOHAIBHOM
cooO1IecTBe MpaKTUKaM, MOAJEPKUBATh JODKHBIA YPOBEHb MNPOPECCHOHAIBHON
KOMIIETEHIIMM, HEOOXOAuMBbIN aisi OezomacHod u 3¢ dextuBHoi padotel ¢ CUU,
COJICCTBOBATh MOBBIIIEHUIO NPO(ECCHOHATBLHON KOMIIETEHUMHU pPaOOTHUKOB B
obnactu MU, B TOM yucie B paMKax NporpaMM U 00pa3oBaTeNIbHBIX TUCLUUILIUH 10
stuke UN.

CoTpyaHUYECTBO pa3padOTUYNKOB

Axtopam WM pekomeHayeTcss pa3BUBaTh COTPYAHUYECTBO B paMKax
coobmectBa AxtopoB MU, mpexne Bcero pa3pabOTYMKOB, B TOM YHCIE ITyTEM
MHPOPMUPOBAHUSA O  BBIBJIEHHBIX KPUTHUYECKUX  YSA3BUMOCTSX C  LIEJBIO
IIPENOTBPALICHUS UX MACCOBOI0 PACIPOCTPAHEHUS, & TAKXKE IPUIArarb yCWINS IS
MOBBILICHUS] KauecTBa U JOCTYIHOCTH pecypcoB B cepe paszpabotku CUU, B ToM
YUCJIE Iy TEM:

* MOBBILIEHUS JOCTYITHOCTH JIaHHBIX, B TOM YUCJIE PA3MEUYCHHBIX;

« ol0ecrnieyeHus: COBMeCTUMOCTH paspadarbiBaembix CHMWM Tam, rtme 3to
IPUMEHHUMO;

* CO3/aHMs YCJIOBUH Uisi (POPMHUPOBAHHUS HALMOHAIBHOM IIKOJIBI PAa3BUTHUS
texHosorud MU, B TOM uwncie oOIIENOCTYNHBIX HAIMOHAIBHBIX PENO3UTOPUEB
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OMOIMOTEK M MOJeNel ceTeil, JOCTYyNHBIX HALMOHAJIBHBIX CPEICTB pa3padOTKH,
OTKPBITHIX HAllMOHAJBHBIX ()PEHUMBOPKOB U 1Ip.;
* 0OMeHa nH(popMalrel O Ty4IIUX MPaKTUKaxX pa3BUTHs TexHojorui 1UU;
* OpraHu3alid WM TPOBEACHUS KOH(EpPEHIMI, XaKaTOHOB, IMyOIUYHBIX
KOHKYPCOB WJIM YYaCTHsl B HUX, IIKOJIBHBIX U CTYACHYECKUX OJMMITAALT;
* MOBBIIEHUSA JOCTYITHOCTH 3HAHUM U MOOLIPEHHUSI UCIIOJIB30BAHUS OTKPBITBIX
0a3 3HaHUI;
* (opmupoBaHUS YCIOBUM [UIsl TNPUBJICUYECHUS WHBECTULUI B pa3BUTHE
texHonoruii U ot poccuiickux 4yacTHBIX MHBECTOPOB, OM3HEC-aHTEJIOB, BEHUYPHBIX
(oHI0B ¥ POHIOB MPSIMBIX UHBECTULINN;
*  CTUMYJUpPOBaHUS  HAy4yHOW, 0Opa30BaTENbHOM, MPOCBETUTEIBCKON
nestenbHOCTH B chepe MM myrem yyacTusi B IPOEKTax U AEATEIbHOCTH BEAYLIUX
Hay4YHO-UCCIIEIOBATENbCKUX [IEHTPOB M 00pa30BaTENbHbBIX opranu3anuii Poccuu.
6. Baxna MakcuMaJbHAsE NPO3PAaYHOCTL M  NPABAUBOCTL B
uHopmMupoBaHuu 00 ypoBHe pa3Butrus TexHosoruii MU, ux BO3MOKHOCTAX M
pucKax
JHoctoBepHocThs nHpopmanmu o CUA
Axtopam WU  pekomenayeTcs mnpenocTaBiATh mnois3oBatensm CHUA
noctoBepHyto wuHbpopmanuo o CHUM, ngonmycTtuMmbix oOjactax u  Haubosee
s¢dextuBHbIX MeTonax mnpumeHenus CHMU, Bpene, monb3e U CyHIECTBYIOUIMX
OTPaHUYCHUAX B UX IPUMEHEHUU.
[ToBbilIeHNE OCBEAOMIEHHOCTH 00 3THKE puMeHenus MU
Axtopam MW pexomMeHayeTcs NMPOBOAWTH MEPONPHITHS, HAIPABICHHBIE Ha
IOBBIIICHUE YPOBHS JOBEpUS U OCBEAOMIIEHHOCTH TIpaXkJaH, SBISAIOLIMXCS
nones3oBatessivu CHUIM, B yacTHOCTM M oOOmIecTBa B LEJIOM, O pa3padaTbIBa€MbIX
TEXHOJIOTHSIX, 0COOEHHOCTSIX 3TUYHOTrO npuMeHeHus CUM 1 MHBIX COMyTCTBYIOUINX
pazsuThio CUN monoxxeHusx BCEMU JOCTYMHBIMHU CIIOCOOAMH, B TOM YHUCIE MYTEM
pa3pabOTKN HAyYHBIX, MYOIMIIMCTUYECKUX MATEPUAJIOB, OpPraHU3allM HAYYHBIX U
OOIIECTBEHHBIX KOH(EpEeHUUH, CEMHUHApOB, a TaKXe€ IOCPEACTBOM BKIIOUECHHS B
npaBwia skcrutyataiuu CUU npaBuia STUYHOTO MOBEICHUS TMOJIb30BaTeNe U (Min)
DKCIUTYaTaHTOB.
Bonpocsl 17151 codecenoBanmst
1. [Touemy HEOOXOAMMO 3THYECKOE peryiaupoBaHue co3ganus cuctem UU u
B3aMMOJICHCTBHS YEJIOBEKA U UCKYCCTBEHHOTO HHTEJJIEKTa?

2. Kakue stnueckue npo0jaemMbl MOTYT BO3HUKATh MIPU UCHOJIB30BaHUU CUCTEM
UCKYCCTBEHHOI'O MHTEJIEKTA?

3. KTo HeceT OTBETCTBEHHOCTh 3a STUYHOE/HEITHMYHOE IOBEIACHHE CHUCTEM
HCKYCCTBEHHOT'O MHTEJUIEKTa?

4. KakoBbl OCHOBHBIE ITPUHLIUIIBI 3TUKH HCKYCCTBEHHOT'O MHTEIIEKTA?

5. KakoBa B3aMMOCBSI3b MPABOBOIO U 3TUYECKOIO PEryJMpOBaHUs B cdepe

paboThI ¢ OONBIIMMU JaHHBIMU?

6. KakoBnl ocHOBHBIE n0J10keHUsT Koekca dTHKH UCITOIBL30BaHUS TaHHBIX ?

7. Kakue stuyeckue mpaBuiia clieyeT coOMofaTh MpU OTOOpE MAHHBIX IS

oOyuenust anroputMoB? Kak MOXKHO 00€3IMYUTH COIMANbHBIE U
NIEPCOHAJIbHBIE TAHHBIE?
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8. Kak nmpenoTBpaTuTh CO3/aHKME AJITOPUTMOB U CUCTEM MPUHSTHUS pPEUICHUH,
JUCKPUMUHHUPYIOUIMX OTAENIbHBIE TPYIIIbl HACEIEHUs?

IIpakTukym

3aganme 1. Ydyer 3TH4YeCKMX NPUHUMIIOB NPH CO3JAHMHU, BHEJPEHHHU H
HCIO0JIb30BaHMU TexHooruin N

I'pynna penmurca Ha KomaHabl 1o 3-5 4yenoBek. Kaxngas komaHga
OpeACTaBIsieT COOOW KOMMTET 110 JTHKE, BbIABUTAOIMN TpeOOBaHUS U
OPOBEPAIOIIMX MX MCIOJHEHHWE IIPU CO3[JaHWUM, BHEAPEHWHM M HCIIOJIb30BAaHUU
KOHKpeTHOW cuctembl WU (Hampumep, cucrema yrpaBieHHs OECIMIOTHBIM
JOCTaBIIMKOM NHIIIBI, PEKOMEHJaTeNbHas cucreMa mnoadopa mnepconHana UT-
KOMIIAHUM, CHUCTEMAa MpPHUHATHS pEIIEHUH O BbIJAYE KpeAuTa OaHKOM,
pEeKOMEHIaTeNNbHAs CcUCTeMa BbIOOpa 00pa30BaTEIbHON TPAEKTOPUHU, aJaNTHBHAA
CUCTEMA TNEPCOHATU3UPOBAHHOIO OOY4YEHUSI HWHOCTPAHHOMY SI3bIKy). 3ajaua
KOMaH/Ibl — C(hOPMYJIMPOBATh:

1) sTryeckue npoOJIeMbl, KOTOPbIE MOTYT BO3HHKHYTh INPH HCIOJIb30BAHUH
nmanHou cuctemsl MU

2) TpeboBanus k cucteme MU 1t mpeqoTBpalleHus 3Tux npooseM;

3) nokazarenu (KpUTEPUH ) JJIsl OIIEHKHU COOJIIOACHUS TPEOOBAHUIM.

MeToauyeckue peKOMeHIaluu

Tun cuctemsr UM u ee PpyHKIIMOHAN BEIOMpPAET WM MpeJjiaraeT caMa KOMaH/1a.
[Tocne nepBoro stana oocyxaenus (10—15 MUHYT) peKOMEHyeTCsl KaXK0i KOMaH/Ie
nyOJUYHO TPEeNCTaBUTh (YHKIMOHAT CBOEH CHCTEMbl MU TEPEeUeHb ATHYECKUX
npo06sieM, KOTOpble MOTYT BO3HUKHYTh MPH HCIOJb30BaHUM JlaHHOW cuctembl UU.
DTO MO3BOJIUT COBMECTHO CO BCEU rpymroi oOCYAUTh M JOTOJHUTH ATOT MEPEUCHb.
Utoroselit pesynasTar — TpedoBanus k cucreme MU miist mpeaoTBpalieHus: STUYECKUX
npoOJieM U ToKaszaTeau (KpUTEpUH) JJIs OLICHKU COONIOJeHUs TPEOOBAaHUN KaxKaou
KOMaH/Ie PEKOMEHTyeTCs MMPEJICTaBUTh B (popMe TaOIUIIbI M KPATKOTO BHICTYTUICHUSI.

Jlureparypa:

Otuka u  «uudpa»: dTUYECKHE MNpoOJeMbl HUPPOBBIX  TEXHOJOTHIA:
Ananutryeckuit goknan [Dnexrponnsiid pecypce]. URL: https.//ethics.cdto.center

Otnka U «uudpay»: OoT mpobieM K peIIeHUSAM: AHATUTHYECKUN JTOKJIaL
[DnexTponnsiit pecype]. URL: https://ethics.cdto.center/2021

Konekc atuku B chepe MCKYCCTBEHHOTO MHTEIJIEKTa [DIEKTPOHHBINA pecypc].
URL: https://www.aiethic.ru/code
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3aHATKe 3. NpodeccroHanbHOe pa3BUTUE M CaMOpeaM3aLms
(YacTb 1. MpodeccruoHanbHas camopeannsauma)

Ileab: MOBBIIEHUE OCMBICIEHHOCTH MPOPECCUOHAIBHOTO CTAaHOBJICHUS U
MpoQeCCHOHATTEHON caMOopeaTnu3aliid MaruCTPaHTOB.

3agaun:

pa3BUTHE MPEACTABICHUI O TPOPECCHOHATILHON caMOpeaTu3allny;

OMpENICJICHUEe  COOTBETCTBUS  WHIWBUAYaJIbHBIX  I[IEHHOCTEH, CMBICIIOB,
CrocoOHOCTeM ocBanBaemMoii npodeccuu;

MOMOIIb MarucTpaHTaM B  OCO3HAHMM COOCTBEHHBIX  BO3MOKHOCTEH
npodeccruoHanbHOl camopeaan3alui;

pa3BUTHE HABBIKOB CAMOIIO3HAHUS U CaMOaHaIu3a.

Teopernyeckoe BBeIeHUE

Matepuaisl Jekiuu 2.

Tepmun «camopeanuzanus» (self-realisation) BmepBeie ObUT NpUBEACH B
«CrnoBape no ¢unocodpun u mncuxonorun», uzgaHHoMm B 1902 romy. Yame Bcero
MOHATHE «camMopean3alus» B 3apyOeKHbIX M OTEYECTBEHHBIX HCCIICIOBAHUSIX
MHTEPIPETUPYETCA KaK «peanu3aiusi COOCTBEHHOro TmoTeHiuana». [loHsTue
«caMmopeanu3aius JUYHOCTH», 0003HaYaI0IIee MPOIEeCC, B OCHOBE KOTOPOIO JIEXkKaT
npoOJieMbl  pOCTa, Pa3BUTHUS, CAMOCOBEPIICHCTBOBAHMS  YEJIOBEKAa, YacTo
yIOTPeOIAIOT Kak CHHOHHMM TepMHUHa «camoaktyanusaimsy» (self-actualization),
«peanu3aiys cBoux Bo3mokHoctei» (self-fulfillment).

[To A. Macnoy, camoakTyanu3alus — 3TO MOJHOLIEHHOE pa3BUTHE YEIIOBEKa,
OCHOBHOW MOTHUB €€ Pa3BUTHsI, U3BEYHOE CTPEMJICHUE YEJIOBEKA «OBITh TeM, KEM OH
MOXXET OBITb». DTO «HEMpPEphIBHAS peau3alys MOTEHIIMAIbHBIX BO3MOXHOCTEH,
CIIOCOOHOCTEM U TAJaHTOB KaK OCYIIECTBJICHHE CBOEW MUCCUU, MPU3BAHUU, CYIbOBI,
Kak Oosiee TMOJHOE TO3HAHWE U, CIEAOBATENIbHO, MPUHATHE CBOEW COOCTBEHHOMU
MepBOHAYANILHON MPUPOBI, KAK TOCTOSIHHOE CTPEMJICHUE K €UHCTBY, MHTETPAIIUH,
WM BHYTPEHHEH CUHEPTHMM JUYHOCTH». [lOoTpeOHOCTP B CaMOAaKTyalu3aluu
OKa3bIBaeTCs €CTEeCTBEHHOM, HEOOXOIMMOH, COOCTBEHHO YeJIOBEUCCKOM
MOTPEOHOCTBIO,  KOTOpasi  «MPEJOCTABISACT  YEJIIOBEUECKOM  KU3HU  SPKYIO
HaIpaBJICHHOCTh U IITyOOKUI CMBICH, YKPEIUISET Bepy B c€Osl U 1a€T CHJIbI MEPEKUTD
KU3HEHHbIE HEeB3roAb» (A. Macnoy).

Ha COBPEMEHHOM aramne pa3BUTHA MICUXOJIOTUYECKON HAyKU
CaMOaKTyaJIn3aIusi CBS3bIBAETCS C TPOIECCOM PAa3BUTHSA JTUYHOCTH KaK CyOBeKTa
KUZHENIEATSTLHOCTH U (opmupoBanus >xu3HeHHou crpaterun (K. AOynpxaHoBa-
CnaBckasi), HWHTEIUIEKTyanbHOUW akTUBHOCTH ([[. borosBrenckas), cBOOOJHOTO
BeiOOpa  (B. IleTpoBckuit), caMoperysisiiiud  MNPOU3BOJBHON  akTUBHOCTH  (A.
KononkuH, B. IBaHHUKOB), HOCUTENSI OTBETCTBEHHOCTH, HPAaBCTBEHHOCTH, Bephl (b.
bparycs) u cwmbicna (. JleontbeB). CamoakTyanu3aiusi paccMaTpUBACTCS Kak
MPOIIECC, COCTOSIHHUE, MOTPEOHOCTh, Pe3yJbTaT U CBOMCTBO JUYHOCTH. OHaA TECHO
CBsI3aHA C CAMOITO3HAHUEM U CaMOCOBEPIIIEHCTBOBaHUEM, 00ecTieurBas COIUAIbHYIO
«pe3yJIbTAaTUBHOCTHY JTUYHOCTH.
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Camopeanuzanuss HUMEET OrpOMHOE 3HA4YeHHe Uil  CYyOBEKTHBHOIO
Oyaromonyurs denoBeka. B mporiecce camopeanu3anuy 4el0BEeK, B COOTBETCTBUU C
COOCTBCHHBIMH IICHHOCTSIMH W IIETISIMU, NMPUHUMAET PEUICHUs, JIeaeT BBIOOp, T.e.
TBOPUT COOCTBEHHYIO KHU3Hb. [l0 MHEHHIO Y4YEHBIX, pemarimM G(akTopoM
caMopeaTu3aIyy, peaTn3alii CBOETo MOTEHITAa SBJSIOTCS HE IPUPOIHBIC 3aaTKN
YeJioBeKa camMu 1o cebe, a chopMupoBaHHBIC JTUIHOCTHBIE KauyeCcTBa KakK MPOIYKT
oOpasoBanust 1 Bocriutanus, ooyuenus (Kopocmoinesa, 2005).

OpHoii n3 HauOosiee 3HAUYMMBIX JJIi CaMOpEaNM3allMi YeJOBEKa SIBIIAETCS
npodeccuonansHas chepa. [lonstue «mpodeccuoHanbHas caMopean3anus» — 3TO
Oojiee IIMPOKOE TMOHSATHE, YeM, HampUMep, «BBICOKUH MPOPECCHOHATIUZIMY,
«ycriemHasi kapbepay. [IpodeccuonanbHas camopeanu3anus JIUYHOCTH O3HA4aeT U
YCHEIIHOCTh  NpO(EeCCHOHATBLHOTO  CaMOONpENEeNeHUs, U €€  BBICOKHHU
npodeccronanusM, U KapbepHbli pocT. I[IpodeccuonanbHas camopeanu3anus
SBISICTCSL  KpUTEpUEeM MPOPECCHOHAIN3MA, OTPAKCHHEM CHCTEMBl KHU3HCHHBIX
CMBICJIOB, IIeJIeH M To/Ipa3syMeBacT MOTPEOHOCTh B OCO3HAHWH M PEATU3AIMH CBOHMX
JUYHOCTHBIX ~ KAadeCcTB, PpOCT JIMYHOCTHOW  3peNocTH, MpodheCcCHOHATHHOTO
MactepcTBa. [Ipogheccuonanvhyio camopeanuzayuro onpeoeistom KaK UHmMespaibHyo
OUHAMUYECKYIO XAPAKMEPUCMUKY CYObeKma mpyod, OTPAKAIOIIyl0 MpoLecc u
pe3yabTaT OCYIIECTBICHHS WM CBOHMX CYIIHOCTHBIX CBOWCTB, TPAHCISIIIAM CBOETO
coJiep KaHus APYTHM JIFOISIM U KyJIbTYPE Yepe3 CO3UIaTeIbHbIE 1 KOMMYHUKATUBHBIC
nporueccsl (I aspunosa, 2015).

[IpodeccuonanbHas camopeanu3aius JUYHOCTH HMMEET CIEAYIOIIUEe STarlbl:
npodeccruoHanbHOe  caMoompeseieHne, Npo(eccHoHaTbHOe  CTAaHOBJICHHE B
u30paHHOU cdepe NedaTeNbHOCTH, MPOPECCHOHAIBHBIA POCT U TpodeccruoHanbHas
KOMITETEHTHOCTh, KOTOpas SIBJISIETCS U ATAalloM IpodecCUOHaIBLHON caMopeain3aliii,
1 (GaKTOpPOM €€ YCIEIIHOCTH.

PaccmarpuBasi mpogeCcCHOHAIBHYI0 caMOpeah3aIliio KaK pe3yJbTaT, MOYKHO
BBIICIIUTD CIACAYIOIINE €€ XapaKTEPUCTHKU:

CaMOCTOSATEILHOCTh KaK CIIOCOOHOCTh JIMYHOCTH K IIOCTAHOBKE IIEJICH,
pedaekcun, peryysIiuu CBOCH NeITeTbHOCTH;

cBOOO/Ma BBIOOpa, JACHCTBUI, pEIIEHUM KaK CHOCOOHOCTh JIMYHOCTH K
ABTOHOMHOCTH TTOBEJICHUS U CAMOPETYJISIIHH;

CIIOCOOHOCTH K  KOHIIEHTpAaIlMM TBOPYECKUX YCHWIIMHA, KPEaTHBHOCTD,
HE3aBUCUMOCTh B CYXJCHHUSX B COYETAHHUH C OTBETCTBEHHOCTBHIO 3a PE3yJIbTaThl
COOCTBEHHOM JIEATETLHOCTH.

CopnepkaTenbHO TIOHSITHE «IPOQPECCHOHANIbHASI CaMOpealln3alisy) MOXKET
paccMaTpuBaThCA B EIMHCTBE TPEeX KOMIIOHEHTOB: IIEJIEBOM, PECYpCHOM H
(heHOMEHOJIOTHIECKOM.
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A

Ieacwoi:

* EHHOCTI

* AR

* TR

* MPODHECCHOHANBEOE CAMOCTIPCTICATHIS

Pecypearil:

* DHCPICTHNECRING PEOYPCEL MOTISIIR TPYAA, YPOLSHL
BPHTSSARIGE, BOILE, IMOIEN! Il 9YBCTSA

* Peeypss CaMOCOTHANNE PeditekeHy, CAMOOINHRA,

TPOGECCHOBATRHAR «H-KOHLCITIIRRY

DeHOMEHOTOrMNECRIA:
o KOPMEPR,

* gpodeccHoBAMM,

. YHIOBNCTSOPCHAOCTD TPYROM,

* IPOIYRTHEHOCTS JCRTCMUOCTI

Puc. 3. CtpykrypHas Mojelb NpopeCCHOHAIIBHON caMOopeau3aiiu
Kpurepuem ycnemHoctd mnpodecCHOHANBHOW — camopeanu3aiuu  OyJer
COBOKYITHASI BEIPAXKEHHOCTh ATUX TPEX KOMIIOHEHTOB.

Bonpocsl 15151 codeceoBanmsi:
1. Tlouemy mnpodeccruoHaNbHOE CaMOCO3HAaHME MOKHO pPacCMAaTpPUBATH Kak
JUYHOCTHBIN pecypc MpodhecCUOHAIBHOTO Pa3BUTHS?

2. UYro BrimrovaeT npodeCCHOHAIBHOE CaMOCO3HaHUE?

3. KaxkoBsl ¢akTopsl popmupoBanus npodeccuoHaTLHOTO CAaMOCO3HAHUS ?

4. Yto Takoe npodeccuoHaibHas «S-KOHIETITUS?

5. Kakue  ¢yHKuMM  BBINIOJHSET  CaMONO3HAHWE B JIMYHOCTHO-
MpoQeCCUOHAILHOM Pa3BUTUH?

6. Uro nmoHuMaeTcst o1 mMpoeCCUOHAILHON caMopeanu3aiueit?

7. KakoBbl ycroBusi peajiu3aliiu CBOETro MoTeHIMaa B npodeccuun?

IpakTukym

3aganme 1. /luarnocTuka npogeccuoHAIbHON caMopeaTn3aluu

OTBeTbTe  HAa  BONPOCHI  METOAWKH,  TOACYUTAUTE  PE3yJbTATHI,

MPOAHATIM3UPYUTE XaPAKTEPUCTUKH CBOEH MPOPECCUOHAIBHON cCaMOpeaTn3aliH.

Metonuka «Tunm u ypoBeHb npodeccroHanbHON camopeanuzauun» E.A.
I"aspuiioBoii. Cm. Kymnoseix XK.I'., Jladbsiuea W.C., JIsizp H.A., Dkcakycto T.B.
[IpakTUKyM 1O TICUXOJOTMHM YIpaBJIECHUS JHMYHOCTHBIMU pecypcaMu: ydeOHO-
Meronuyeckoe mnocodbue. — Taranpor: W3parensctBo IOxHoro ¢enepaabHOro
YHUBEPCUTETA, 2017. C. 57-61. — URL:
https.//hub.sfedu.ru/repository/material/800839516/

3ananue 2. [louck nyrei camopeajn3zanum yepe3 npodeccuro

Ynpaxuenue «Mou npodeccruoHallbHbIE TBOPUECKUE YCIIEXU

Hncempykyus: HaBepHOE, KXl U3 HAC YK€, TaK WM MHA4e, BHIOpaJI CBOM
MyTh, CBOIO 00JIACTh JEATEILHOCTH U MPEACTABISAET, KAKUM CHEI[HAIMCTOM OH XOYeT
ObITh. /laBaiiTe modanTazupyem, Kakux TBOPUYECKUX YCIEXOB Bbl CMOXKETE JOOUTHCA,
Pa3BUBAsCh B 3TOM HAIIPaBJIEHUU; KAK B CBSI3U C ’TUM U3MEHHUTECH BbI U Balllad )KU3Hb,
KaK M3MEHUTCA Ballle OKPY>KEHHE, CEMbs, Npy3bda. [locMOTpuTe Ha 3Ty KapTUHKY C
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pPa3HbIX CTOPOH, MOOYJIbTE B ATUX OUIYIIEHUAX. 3anoMHUTE UX. Kak TONBKO BBI
IIOYYBCTBYETE€ BO3MOXKHBIM, OTKpBIBaiiTeé Trja3a. A Tenepp HapUCYWTE CBOH
npodeccuoHanbHbIE TBOPUYECKUE YCTIEXH.

Ha Beinmonnenue 3aganus otBoautces 10—15 MunyT.

Jlanee mpemaraeTcsi CIEIyIOLIEE: «Pa3JIOKUTE PadOTHI MO KPYry Ha IMOIY.
[Toxoaure m mocMoTpuTe Ha paboThl apyrux. OTMeThTe T€ paboThl, KOTOPHIE Bac
MPUBJIEKIU. MOXET ObITh, UbA-TO pabOTa UM sl padOT OKa3adUCh OYEHb CXOKUMHU
C Ballleil B Kakoi-To ocHOBHOM ujiee. [lonoxure cBOt0 padoTy pPSAAOM C TOH, KOTOpas
HamOoJiee CO3ByYHA C Balllei paboToi.

3ajanue BBINOJHSAETCS MO Kpyry. Eciu psgom ¢ paboTod ydacTHHKA YiKe
JEKUT paboTa, TO OH MOXKET B3ATb 00€ ATH pPabdOTHI U MOJIOKUTH PAIOM C TOM,
KOTOpas JUIsl HETO KaXKeTcsi co3By4yHOM. Ecnu oOpasyercs kakasi-To rpyrmia U KTo-
00 U3 YYACTHHUKOB XOYET K HEW MPHUCOEIUHUTHCI, TO CBOIO pabOTy OH BCE PABHO
KJIAJIET PSIJIOM C TOW, KOTOpas HanboJiee MOAXOAUT K ero padoTe.

B pesynpTaTe ynpaxHeHUs JOJDKHO MOJYYHUThbCS HecKoybko rpymm. [locre
4yero rpynmnam jgaercs 3aganHue. «Kaxnas rpynna JoJKHa MPeaCcTaBUTh CBOM Croco0
Pa3BUTHS U OTBETUTh HAa TAKHE BOIPOCHI:

1. KakoBa ryaBHas )KM3HEHHasl WM NpodeccruoHaabHas Uedb YWICHOB Balllen
IPyIIbI?
Cnoco0bl goctruxkenus uenei — kak? C moMonibio KOro Uii 4ero?
YTO NPOUCXOIUT C BAMH U C BAILIUM OKPY>KEHHUEM?
Yro yxe clenaHo A OCyIIECTBICHUS 1IeNn ?
Yem BBl MOXKETE IMOJIB30BATHCS U3 CBOETO yke umeromierocst daraxa? Uro
HE00X0IUMO erie npuodpectu?

6. Hackonbko peaibHO TOCTHKEHUE 3TOM LEeu?»

Ha BopimonHenue rpynmnoBoii paboTsel otBoauTcs 10 munyTt. [lanee rpymnma
BBIOMpAET OJIHOTO WJIM ABYX YEJIOBEK, KOTOpble OyAyT MpPE3EeHTOBAaTH TBOPUYECKHE
yCHexu M MyTh pa3BUTUA rpynnbl. Ha mpeseHtanuio oTBOAUTCA TpU MHHYTHI. [lo
MCTEYEHUU BPEMEHU BCE YYACTHUKHU MOTYT 3aJ1aBaTh BOMPOCHI WJIM BBICKA3aTh CBOE
MHEHHE.

arLON

MeToanyeckue peKoMeH alun

Pexomenoayuu k evtnonnenuro 3aoanust 1.

3amanure BBITIOJHACTCS HWHIWBUIyalbHO. MoeT ObITh BBIHECEHO Ha
CaMOCTOSATENbHYI0 paboTy (B paMmkax MOJATOTOBKM K 3aHsATHIO). [IpemomaBatenb
OKa3bIBAE€T IMIOMOINb CTYJACHTaM B WHTEPIPETAllMM W OCO3HAHUU PE3yJIbTaTOB
JTUATHOCTUKY TUTIA U YPOBHS MPOQECCHOHAIIBHON caMopeanu3anun. PexoMmeHnayercs
00CYIUTH CJICTYIOITNE BOTIPOCHI:

CoBmajmaer M TONYYEHHBIM pE3yJlbTaT C BalllMMU TEPBOHAYATHHBIMH
npeAcTaBIeHUsIMU 00 0COOEHHOCTSX cBOeH MpodheCCUOHAIBHONW camopeanu3anuu?

Y 10BIETBOPEHBI JIX BB TIOJYYCHHBIM PE3yJIbTaTOM?

Ecnm HeT, TO Ham 4YeM CTOWUT 3aAyMaTbCs, YTO MOJXKHO CHAENIaTh, YTOOBI
npodeccuoHalibHas camopean3alus ctaina 0ojee mpoyKTUBHON?

Pexomenoayuu x evinonnenuio 3adanus 2.
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Heo6xonnMo 3apaHee MOATOTOBUTH YHCThIE JHUCTHI Qopmara A4, IBETHbIE
KapaHJaly ajs paboThI.

Jlurepartypa

l'aspunosa E.A. llcuxogmarHoctuyeckas MeToauka «Tum W ypOBEHb
Mpo()eCCHOHATEHON caMopeann3anumn»: pa3padoTKa, ONMHWCAHWE U TICHXOMETPHS /
Bectuuk TBI'Y. Cepus «Ilenaroruka u ncuxomorusi». 2015. Ne 3. C. 19-34.

Kopocmuinesa JI.A. Tlcuxonorus camopeanu3aiiy JUYHOCTH: 3aTPyAHCHUS B
npodeccuonanshoit cpepe. — CII0.: Peus, 2005. — 222 c.

Oxcaxkycmo T.B. T'pynmnoasi MCUXOKOPPEIUs: TPEHUHTU U POJIM, UTPHI IS
JUYHOCTHOTO U npodeccuonansHoro passutusi / T.B. Dkcakycro, O. H. UctpaTona.
— PoctoB u/J1: ®enukc, 2014. — 254 c.
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3aHaTue 4. NMpodeccuoHanbHoe pasBUTUE U camopeannsauma
(YacTb 2. KpeaTBHOE MbllLNEHUE)

Henab: oco3HaHME MarucCTpaHTaMH CBOETO TBOPYECKOrO0 MOTEHLHANA,
MOBBIIIEHUE TOTOBHOCTH K €T0 UCIIOJIb30BAHUIO U PA3BUTHIO.

3agaun:

OCO3HAHHE U MPEOJ0IEHUE OAPEPOB MPOSBICHUS KPEATUBHOCTH;

pacMpeHue NpeaCTaBICHUN O KPEaTUBHOU CpEE;

dbopMHpOBaHUE HABBIKOB U YMEHUHN yNpPaBICHUS KPEATUBHBIM MPOIIECCOM;

pa3BUTHE HABBIKOB CAMOINO3HAHUS I CaMOaHaIn3a.

Teopernyeckoe BBeIeHUE

[loHsiTHE «KpPEATUBHOCTH» TECHEWUIIUM O00pa3oM CBsI3aHO C TMOHSITHEM
«TBOpUecTBO». CyHIECTBYET [IOCTAaTOYHO MHOTO OIpPEIEICHU TBOpuecTBa. Tak,
Harpumep, S.A. IloHOMapeB paccMaTpuBaeT TBOPYECTBO KaK B3aWMOJECHCTBUE,
Beaymee Kk paspututo. C.JI. PyOuHmTeidiH, OAMH U3 OCHOBOIMOJIOKHUKOB
OTEYECTBEHHOW TCUXOJOTHH, ONPEIENsieT TBOPUECTBO KaK  JIEATEIIbHOCTbD,
CO3UJIAIOIIYI0 HEYTO HOBOE, OPUTHUHATILHOE, YTO MMOTOM BXOJUT HE TOJILKO B UCTOPUIO
pa3BUTUSI CaMOTO0 TBOPIA, HO M B HUCTOPHUIO PAa3BUTHS HAYKH, UCKYCCTBA U T.I.
A.M. MaTiomikuH TOBOPUT, YTO TBOPYECTBO — OTO BBIXOJA 3a MpPEHEIbl YXKE
HMMEIOLIUXCS 3HAHUMU, TPEOI0JICHHUE, ONTPOKU IBIBAHUE TPAHUII.

[To moBOAY CYHIHOCTH TBOPYECTBA TAKKE CIOKHINCH pa3IuYHble MHEHUS. Tak,
HalpuMep,  ICUXOAHAJIUTUKKA  CUHUTAKOT, YTO  TBOPYECTBO —  pE3yJbTaT
BHYTPWJIMYHOCTHBIX KOH(MIMKTOB. ['ymMaHUCTHYECKas TICUXOJOTUSI CUUTAET, YTO
TBOPUECTBO BO3HHKAET, KOTJa OTCYTCTBYIOT BHYTPHUJIMYHOCTHBIE KOH(IUKTHI.
TBopueckuii IpoLEecC SABJISETCS  peAM3alueld E€CTECTBEHHOIO  TBOPYECKOIO
MOTEHIIMAJIa B ClTydyae yCTPAHEHHsI BHYTPEHHUX OapbepoB.

KpeatuBHOCT MOXXHO  ONpENEIUTh KakK CIIOCOOHOCTh 4eloBEKa K
KOHCTPYKTUBHOMY, HECTaHJIAPTHOMY MBIIUICHUIO W TIOBEJICHHUIO, a TakkKe K
OCO3HAHUIO M PA3BUTHIO CBOETO OIbITa. ITO CIIOCOOHOCTH YEIOBEKA OTKA3aThCs OT
CTEPEOTUITHBIX CIIOCOOOB MBIIIJIEHUS WM CHOCOOHOCTH OOHAapy’>KHUBaTh HOBBIC
crocoObl perieHus npoodiem. @opMamu IPOSIBICHUS KPEATUBHOCTH SIBJISIFOTCSI:

bricTpoTa, THOKOCTH, TOUHOCTh, OPUTMHAIBHOCTH MBIIIUICHUSI.

boraroe BooOpaxkeHue.

YyBcTBO rOMODA.

[IpuBEpPKEHHOCTH 3CTETUUECKUM IIEHHOCTSIM.

JIt0603HATENBHOCTb.

OTKpBITOCTh HOBOMY OMBITY U CTPEMJICHHUE K €r0 MPUYMHOXKEHHUIO.

HNHTterpanys KOHBEPreHTHOTO (JIOTUYECKOTO0, TOCJIE0BATENBLHOTO, TUHEUHOTO)
Y TUBEPTE€HTHOTO (LIEIOCTHOTO, UHTYUTUBHOTO) MBIILICHHUS.

PesynbraTom mposiBieHUs KPEaTUBHOCTHU SIBJISIOTCS CIEAYIOIIME OCOOCHHOCTH
MBIIUICHUS:

CnocoOGHOCTh TeHEPUPOBATH OOJIBIIIOE KOJUYECTBO UIEH.

CnocoOHOCTh K MOPOKACHUIO HIMPOKOTO MHOT000pa3us UaeH.
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CrocoOHOCTh TEHEPUPOBATH OPUTUHATILHBIC UJICH.

CrocoOHOCTh TTPUIaBaTh 3aBEPIICHHBIN BT MMPOIYKTaM MBITTUICHHS.

CyIiecTBEeHHBIM YCJIOBHEM aKTyaJW3alldd JTHX CIOCOOHOCTEH SBISETCS
caMo00JalaHke W YBEPEHHOCTH B cebe.

KpeatuBHOCTh  HeoOXOAMMa  dYeIOBEKY B  JEATEIBHOCTH, OOLICHHH,
MOBCEIHEBHOM kn3HU. OHA BO MHOTOM OTPEAEIISET YCIEUTHOCTh MPOo(deCcCHOHATBHON
aesTenbHOCTH. KpeaTMBHOCTh TMOMOTAaeT HE TOJIBKO CO3/1aBaTh XYI0>KECTBEHHBIC
NPOU3BENICHUSI, HO M HAaXOJIUTh OPUTHHAIBHBIC PEHICHHS CIOKHBIX TEXHHUYECKHUX,
OpTraHM3AIMOHHBIX, HAYIHBIX MpoOaeM. KpeaTHBHOCTH SBIISETCS BaXXHBIM PECYPCOM
T000M JIMYHOCTH M MOIIHBIM (AaKTOPOM €€ Ppa3BUTHS, ONPEACIAIONNM €¢
TOTOBHOCTh U3MEHATHCS, OTKA3aThCS OT CTEPEOTHIIOB.

BcnencTBue 3TOro CTaHOBHUTCS OYEBUIHOW HEOOXOJMMOCTH TIOHMCKA CPEICTB,
MO3BOJISIONINX PAa3BUBATh KPEATHUBHOCTh — CIIOCOOHOCTH, KOTOPOH, MyCTh B Pa3HOU
CTEIIEHH, HO 00.1a0aem Kaxcoblil Yel06ex.

D¢ PeKTHBHOCTh TBOPYECKOTO MpOIlecca MOXKHO CTHMYJIHPOBATh Ojaromaps
CO3/IaHHI0 KPEAaTUBHOW Cpenbl, MmapamMeTpaMu KOTOPOH SBISIFOTCS: MPOOJIEMHOCTD,
HEOMpeAeNIeHHOCTD, IPUHATHE, 0€301IEHOYHOCTb.

Y KkpeaTuBHOro mpollecca €cTh CBOM OJTambl (CTaauu): TMOATOTOBKA,
dpycTpanusi, THKyOaIus, HHCAT 1 pa3padoTKa.

Iloocomoska. ITOT 3Tam B TEPBYIO OdYepeab CBSA3aH C MOSBICHHEM
noOyXICHUSI U3MEHUTh Ty WIM UHYIO CHUTYallUI0, MEPECTaBIIYIO YJIOBJIETBOPSTH
cyObeKTa TBOpYECTBA. OTall IMOATOTOBKM XapaKTEPU3yeTCs] CO3HATEIbHBIMU
YCWIMSIMU TIO TIOMCKY BbIXOJa U3 MpoOieMHoi cutyanuu. CyOBEKT JOTUYECKU
npopabaTbiBaeT, aHATU3UPYET 3a7a4dy, MpoodJieMy Kak B II€JIOM, TaK U OTJIEIbHBIEC €€
AJIIEMEHTBI, COOUPAET JOMOJHUTEIbHYIO0 HH(POPMAITHIO.

@pycmpayus. llepexon Ha STOT ATalm MPOUCXOAUT B TOT MOMEHT, KOTJa,
MPOaHATM3UPOBAB BCIO HMEIONIYIOCS B €70 PACHOPSHKEHUH WH()OPMAIIMIO U TIPOBEPUB
BO3HUKIIIKEC BapUAHTBI PEIICHWS, WHIWBH BCE-TAaKM HE HAXOIUT OTBeT. VHBIMHU
CJIOBaMH, OH OKa3bIBACTCS B TYITHKE.

OpycTpanus SBISETCS CHTHAJIOM JIsl peOpraHu3alMK JIeATeIbHOCTH. B aTOT
MOMEHT LEJECO00pa3HO OCO3HATh, KAaKOW Oapbep MNPENATCTBYET MPOSBICHUIO
KpEaTHBHOCTH, B PaMKax KaKOro CTEPEOTHIIAa MBI HAXOAUMCS, B KaKOW 00JIacTH HaM
HEJOCTaTOYHO HMH(OpPMAIMK W TAE €€ MOXXHO MOJNYy4YHTh M T. 1. HEOOXOIUMO
Pa3NOXUTh TpoOJsieMy Ha (QparMeHThl W coOpaTh JOTOJHUTEIbHBIC (aKTHI,
oTHOcAIMecs K nemy. Uem kadecTBeHHee OyaeT MpOBE/EeHA 3Ta MOATOTOBUTEIbHAS
paboTa, TeM BEpOSITHEE, YTO MOXHO OyJeT OOHApyX HUTh T€ JIeTald U HIOAHCHI,
KOTOpPbIE€ BIOCJICJICTBUA TIO3BOJST HAWUTH KOMOWHAIIMM WJEH, TMOBOASIINX K
PEIIEHUIO.

Unxybayus. Dtan wHKyOanuu HAYMHAETCS B TOT MOMEHT, KOT/Ia WHIWBH]
IpeKpalaeT Co3HaTeNbHYI0 paboTy Haj MpoOJIEMOM, YTO CBSA3aHO C JIOTHYECKUMHU
oTIepaIisiMH JICBOTO TOJyIIaApHs, U MpoliIeMa «IepeaeTcs» B MpaBoe MOTyIapue.
B crmydae coxpaHeHus MOTHMBAllMM, HANPABICHHOW Ha pa3perieHre mpoOJemMbl, U3
MPaBOMOJYIIAPHOW MOJIEH MPHUBJIEKAeTCA J00asi, UMEIoIasi OTHOIIEHUE K 3a7aue
uHpopmans. OTo TBOpUeckass paboTa Ha Oecco3HaTeIbLHOM YpOBHE, IMPaKTUKA
MIOKa3bIBACT, YTO HAMOOJIEE MHTEPECHBIC PEIICHUS IMOSBISIOTCS WUMEHHO BO BpeMs

22



nay3bl B paboTe HaJl MPOEKTOM, HapUMeEp, BO BPEMsI OT/IbIXa Ha IPUPOJIE, B MAIlIMHE,
B JICIOBOM Y’KWHE, B Aymie u T.A. [IpaBuinbHO mcnonp30BaTh 3PQEeKT OT mpoiecca
WHKYOaIuy Ha IPAKTUKE MOXKHO, CIEAYS CIACAYIOIIMM PEKOMCHIAITHSIM:

Mepel MO3TOBBIMH IITYPMaMmH, MEPErOBOpPaAaMHU W MPE3EHTALMSMHU 3apaHee
O3HaKOMbTeCh C mnpobOsiemol. He oTknaabIBaiiTe NOATOTOBKY K BCTpEYEe Ha
nocieaHuii MOoMmeHT. [lockoJibKy, 3apaHee O3HAKOMHBILIWCH C 3aJa4eil, BBl YK€
«IOCTaBUJIM  BOIPOC MO3ry», IIOKa BBl 3aHUMACTECh JAPYTHUMHU  JICJIaMHU,
MHKYOAI[MOHHBINA MPOIIECC TO3BOJIUT MOJCO3HAHUIO «IIEPEBAPUTH» U MPeoOpa3oBaTh
uHpopMaIuio;

MIPUMEHSIITE TEXHUKY IUIAHUPOBAHUS «HA BBIXOAHBIE». OHa BBIPAXKAETCS B
TOM, YTOOBI OCTaBJISITh TBOPYECKHE PA3MBILIUICHUS HAJ MPOEKTaMU Ha BBIXOJIHBIC,
KOI/la aKkTHBHas paboTa MoO3ra NEPEeKIIYaeTcsl Ha OTIbIX M PEIICHHE OBITOBBIX
npobiem. B 3TOT HMHKYyOAllMOHHBIA TEPHOJ, KOI/JAa CO3HaHHWE, Ka3aloch Obl,
COBEPIIEHHO HE IyMaeT 0 paboTe B HEM POXKIAIOTCS MHTEPECHBIE TBOPUECKUE UCH.
Bce HOBbIE omIylieHHs] WM accollManuu Jirodass HOBas MHGOpMaLUs CTAaHOBATCS
cBO€OOpa3HbIMU KaTaJu3aToOpaMu KPEaTUBHOIO MpoLiecca.

HUncaum — 3T0 KpaTKOBPEMEHHBIM, HO OYE€Hb OTYETIMBBIA 3Tall KPEATUBHOIO
mpoIecca, MOMEHT TOCTYIUIeHUSI B cdepy co3HaHus pelieHus mnpodiembl. OH
XapaKkTepu3yeTcs: OYpHBIMU MO3UTUBHBIMUA SMOLIUSIMHU.

Paspabomka, wnu Bepudukanus, SBISIETCS  3aBEPIIAOIIUM  ATAlOM
TBOPYECKOI'0 IIpoLecca, B XOAE KOTOPOrO MPOUCXOIMUT IPOBEPKA HCTUHHOCTHU
MOJIYYEHHOTO PELICHUS JIOTUYECKUMU CPEICTBAMH.

«YT0OBI MOBBICUTH CBOM TBOpPUECKUM MoTeHIMaN, Eciiu Bel 6aHKup, HayIuTeCh
TaHIeBaTh yeueTKy. Ecnu Bl HaHeuka, 3aiimuTech kypcom mudooruu. [IpounTtaiite
KHUTY Ha MaJio3HakoMyto Bam temy. CMenute razery. HoBoe coelMHUTCS CO CTapbIM
B JIOCEJIe HEBEIIOMBIX, yAUBUTENbHBIX (opmax». Tak mumer P. DmnmreitH, moxkTop
dbunocodpuu, 3acayxeHHbid aupekTop KemOpumxckoro Ilentpa WcecnenoBanuii
MOBECHUS.

Bomnpocs! ajs1 00cyxaeHust

1. Kakoe u3 onpeneneHuii TBOpYeCTBA BaM OJIMKE U ToUueMy ?

2. Kaknmmu  xadecTBamMm, TIO-BallleMy MHEHHWIO, JIOJDKEH  00JjajaTh
KpEAaTUBHBIN YENOBEK?

3. Kakwme kadecTBa XapakTepHbI aHTUIIOAY KPEaTHUBHOTO YeIOBeKa?

4. Yem xapaktepusyeTcs KpeaTuBHas cpea’?

5. Kak MOkHO ynpaBiisiTh KpeaTUBHBIM MPOIECCOM?

IIpakTukym
3ananme 1. OnpenesieHne TBOPYECKOro MOTEHIHAJIA
OTBeTbTeé  Ha  BONPOCHI  ONPOCHHUKA,  MOJCYMTAUTE  pPE3YyJIbTaThI,

IPOAHATU3UPYITE CBOU TBOPUYECKUE CTOCOOHOCTH.

Kynoseix XK.I'., JTa6eianiea U.C., JIsizs H.A., Dkcakycto T.B. IIpaktukym 1o
NICUXOJIOTUM  YINpPaBJIEHUS JIMYHOCTHBIMU pecypcamMu:  Yy4eOHO-METOIUYECKOE
nocobue. — Taranpor: M3natensctBo FOxHoro denepanbuoro ynusepcurera, 2017.

C. 46-48. — URL: https://hub.sfedu.ru/repository/material/800839516/
3ananue 2. PazBuTrne KpeaTUBHOCTH (TPEHHUHT)
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VYnpaxnenue 1

L]env: co3nanne KpeaTUBHOU CPEIbl, CTUMYJISIIUS paO0OTOCTIOCOOHOCTH.

Hucmpykyus: «Celuac KaxAbld IO OYEpPEAM CKaXET CBOEMY COCEdY
KOMIUTMMEHT, HauMHaroumiics Ha 1 OykBy ero umenu. Hanpumep, «Cepexa, Thl
cMmenblid!». Bpems Ha 00ayMbIBaHHE 3 MUHY.

Bonpocwt ona ob6cyscoenus.

BbLUIM 1T CJI0KHOCTH M KaKHUE MPU BBINIOJHEHUU JAHHOTO YIPaKHEHUS?

UeM BBI3BAHO NEPEUNCIIEHUE IPOTUBOPEUMBBIX XAPAKTEPUCTHK?

Yro nomemrano Ha3BaTh Oosiee pa3HOOOpa3HbIE XapaKTEPUCTUKU?

YnpaxHenue 2

L]env: oco3HaHuE 6APBEPOB KPEATUBHOCTH.

Y4acTHUKH TpPyHIbl CUAAT IO Kpyry. Y TpeHepa B pykax Msd. «Ceildac s
HauyHYy NPEACTOSALIYI0O HaM paboTy, Opolly KOMY-TO MY M HAa30BY IIPU 3TOM JIFO0OM
npeameT. ToT, KoMy JOCTaHETCs MAY, TOJDKEH OyJeT Ha3BaTh TPU HECTAHIAPTHBIX
crnoco0a MCHOJIb30BaHUsI ATOrO MpeaMera. 3aTeM OpOCUT MY CIIEAYIOIIEMY, Ha3BaB
Ipyroi npeamet. byaemM BHUMAaTEIbHBI U OCTApaeMCs CAENATh TaK, YTOObI BO BpeMs
3TON palboThl MY MOOBIBaN y Kaxjaoro». st Oosee OTYETIMBOIO MPOSIBICHUS
0apbepoOB KPEaTMBHOCTH TPEHEpP MOOYKIaeT YYACTHUKOB pearupoBaTh OBICTPO, T.€.
CO3JaeT BHEUIHUI Oapbep: OrpaHUYECHHE BPEMEHH, KOTOPBIA JaeT o ce0e 3HATh Mpu
HaJU4YMKM BHYTPEHHUX OapbepoB, AKTyaM3Upysl WX BIMSHUE Ha 4yeloBeka. B xoxe
paboThl, KOr/ia KTO-HUOY/Ib JUINTEIbHOE BpEMSI HE MOXKET HATH OYepeHON BapuaHT
HECTAaHJAPTHOTO MCIOJB30BaHUS IPEAMETA, MOXHO IPEMIOKHUTh OCTAJIBHBIM
II0Ka3aTh, €CTh JIM Y HUX CBOM BapUAHTHI, IIOJIHAB PYKY WJIH KUBHYB I'OJIOBOMA.

Bonpocwi onsa o6cyacoenus:

B yem 3akiro4annch OCHOBHBIE TPYAHOCTH, C KOTOPBIMH BbI CTOJIKHYJIMCH ITPH
BBIIIOJIHEHUH 33]1aHuA?

Kakue cocTosiHUSI BO3HUKAIIM U KaK OHU U3MEHSUIMCh B XOJ€ paboThI?

YT0 BaM MOMOTAJIO CIIPABIIATHCS C TOCTABICHHOMW 3a1a4eit?

VYnpaxuenue 3

[]env: 0CO3HAHUE CTEPEOTUIIOB, IIA0JIOHOB MBIIIJIEHUS U MTOBEAEHUS, KOTOPHIE
TOPMO3SIT pa3BUTUE, TOUCK HOBBIX PEILICHUN.

| aTan ynpaxueHus.

Hncmpykyus:  cocTaBpTe  IEpe4YeHb  UACH, NPHUHIMIOB, MPUBBIYEK,
CTEpEOTUIIOB, KOTOPHIM BBl 0COOEHHO NpPUBEPKEHBI, HEBO3MOXKHOCTH CJIEI0BATh
KOTOPBIM BbI3bIBacT y Bac HanpsxeHue.

Il aTan ynpaxkHeHus .

['pynma pa3ouBaeTcsi Ha KOMaHbI 10 4-5 YeTOBEK B KAXKIOH.

Huempyryusa: B xone o06Ccy X 1eHUs B MaJIbIX TPYIINAx, COCTaBbTE, MOXKATYHCTa,
oOImuii TepedyeHb TeX WJeH, NPHUHIMIOB, MPUBBIYEK, KOTOPHIM Bbl 0c0OEHHO
PUBEPKEHBI, HEBO3MOXKHOCTh peajn3allii KOTOPBIX BbI3bIBaeT y Bac Hampspkenue.
Bpewms BeinonHeHus 15 muH.

Il sTan ynpaxHeHus.

Kaxxnas koMaHja npeacTaBisieT CBOM CIUCOK, GUKCHPYS €ro Ha AJIEKTPOHHON
JI0OCKE, KOMMEHTHUPYSI HAMMCAHHOE MTPU HEOOXOIMMOCTH. Bpemst BbINoJIHEHUS 7 MUH.

IV sTan ynpaxHeHus.
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Hncempyrkyus: BHUMATENbHO MPOYUTANTE COCTABIICHHBIM OOIIMI TEepedyeHb U
OTMETHTE B HEM, BO-TIEPBBIX, JIB€ UAECH, NPUHIUIIA UM PUBBIYKH, KOTOPbIM BbI Ha
CaMOM JIeJIe IPUBEPKEHBI, HO 10 CUX IOP 3TO HE OCO3HABAJIM, U BO-BTOPBIX, JBE —
KoTopble y Bac Oblim, HO Temeps yKe€ He MEHCTBYIOT Ha Bac Tak cuibHO, Kak
panbple. 3anummTe ux s ce0s. BpeMst BbIOTHEHUS 5 MUH.

[Io wucTreyeHHIO OTBEACHHOTO BPEMEHM YYAaCTHHKAM MPEIJIAracrcs I10
KEJIAHWIO HAa3BaTh JBE UJICU, IPUHIIUAINA WIW MPUBBIYKH, IPUBEPKEHHOCTH KOTOPHIM
oOHapy>keHa BO BpeMs pabOThl HaJ OOIIMM MEPEYHEM, a TAKXKe T€ UACH, TPUHIUIIBI,
IPUBBIYKHA, KOTOPBIE YK€ HE OKa3bIBAIOT HA YEJIOBEKA CTOJb CHJIBHOTO BIIUSHHSL.
OO6cy>xeHue moJy4eHHbIX Pe3yJIbTaTOB.

Ynpaxuenue 4

L]ens: pazBuTHE THOKOCTH, OETIOCTU U TOUHOCTHU MBIIIJICHUSI.

| aTam.

Hncmpykyus. nanummte BBepxy jaucta dyetbipe OykBol: H I' O K. CocrtaBbre
KaK MO>KHO 0OJIbIIIE IPETIOKEHN, KaXKI0€ CIIOBO B KOTOPBIX HAYMHAETCA HA JJAHHBIE
OykBbI, Hampumep: «Hukomali roBOopUT O4YeHb KpacuBo». Bpems BbIoyHEHHs 3
MUHYTBHI.

Il aTan

KaxnoMy yd4acTHUKY mHpemiaraeTcs CKas3aTh, CKOJIBKO Yy HETO HaIlMCaHO
MIPEUIOKEHNM, a 3aTeM MPOCHT KaXJOro IIPOYMTATh OJHO W3 HAIMCAHHBIX WM
IPEIJIOKEHU TI0 BBIOOPY camoro ydactHuka. [Ipu o3HakOMIIEHUU ¢ pe3ysibTaTamu
paboThl YYaCTHUKH OOHAPYKUBAIOT NJisi ce0s HE MCIOJIb30BaHHBIE UMU CTUJIEBBIE,
COZEpKaTeJIbHbIE U APYTHE BO3MOXHOCTH JUISI COCTaBJICHUS NPEIJIOKEHUN, YTO
YCUJIMBAET UX MOTHBALIUIO U MMO3UTUBHO CKa3bIBAETCS HA pE3yJIbTaTaxX MOCIEIYIOIIEH
paboTHI.

[l 5ran

Hncempykyusa: TPOJOIDKATE COCTABICHUE NMPEIIOKEHUN €1Ie B TEUEHHUE TPEX
MuHyT. Korna oTBezieHHOE BpeMsi 3aKOHYUTCS, KaXKIblii YYaCTHUK CHOBa COOOLIAET,
CKOJIbKO €My YJaJlOCh HamucaTh IPEUIOKEHUM W 3a4WTBIBAET OJHO M3 HHUX IO
CBOEMY BBIOODY.

IV stan

Uncempykyus: pazdedTech Ha TPYNIBI MO 4-5 YEIOBEK W HAIMMIIUTE PAacCKas O
Bamei rpymnmne. KolnyecTBo CIOB B MPEIIOKEHUSAX, U3 KOTOPBIX OyAET COCTOSTh
ATOT PACCKa3, MOKET OBITh JIFOOBIM, HO CJIOBA JOJDKHBI HauMHATHCS Ha OykBbl H I' O
K. Ilpu »TOM 3HaKu MNpenuHaHWUS MOTYT CTaBUThCS B JII0OOM Mecte. Bpems
BbITIONIHEHUA TsTh MUHYT. Korga paGoTa 3aBepiieHa, Kaxaas KOMaHla 3a4UThIBACT
CBOM pacckas.

Bonpocwt ona ob6cyscoenus.

UYeit paccka3 moHpaBWIICS OOJIbIIE U TTOUeMYy?

Kakast komaH1a oka3anach HanboJsee KpeaTuBHOM ?

Kakue MMHrBUCTHYECKHUE UIEU OKAa3aINCh Hanboiee HEOKUAAaHHBIMU?

YupaxHeHnue 5

Llenb: OCO3HAHME HJIEM HEOTPAHMYEHHOCTH BEPCHUOHHOTO IPEICTABICHUS
pOOJIEMBI.

| aTan
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Uncmpykyus: HaNUAIIUTE KaXAbld CaMOCTOSITEIBHO KaK MOXHO OoJibllie
apryMEHTOB B TOJIb3y Oera mo yTtpaM. Bpems BbIOTHEHWS Tpu MUHYTHL J[lanee
KaXJIOMY TIpejiaraercsi ckas3aTh, CKOJBKO apryMEHTOB Yy HEro HamucaHo. JTa
nH(popmaIus He 00CyKTaeTCs, U TPEHEPOM HE KOMMEHTHUPYETCS.

[l aTan

HUncempykyus: yaacTHUKaM Ipeaiaraetcsi OObeIUHUTHCS O JKEJIAHUIO B Mapbl
U TIOACIUTHCS APYT C APYyroM cHopMyIHpOBAaHHBIMH apryMeHTaMu. 3amoMHHATE 1-2
0COOEHHO HEOXKHUJAHHBIX U OPUTMHAIBHBIX apTyMEHTa, KOTOPhIE €CTh y MapTHEpa, a
y Bac Her.

[l 5Tan

HUncmpykyus: ceituac y Bac OyJeT elle TpU MHUHYTHI, B TEUEHHUE KOTOPBIX
KaXKJbI CaMOCTOSITEIBHO MOCTAPACTCsl HAMMCATh KaK MOXHO OOJIbIlle apryMEHTOB
IpOTUB Oera Mo yTpam.

3aTeM y4aCTHUKH OOMEHUBAIOTCS pe3ysibTaTaMU CBOEM pabOThI TakK Ke, Kak
OHM JIeJlajii 3TO Ha mpeapiayiieM stane. OO0CyKIeHUE: KaKue U3 apryMEHTOB «3a» U
«TIpOTUB» Oera 1o yrpaMm 0COOCHHO MOHPABUIIMCH BaM, TTOKa3aIUCh OPUTUHAIBHBIMH,
HEOXUJJAHHBIMH.

VYnpaxuenue 6

Llenv: cHATME OHOMOUMOHAIBHOIO HAMNPSIKEHHS, TMOJYYEHHE JIMYHOCTHO-
OpPUEHTUPOBAHHON 0OpAaTHOM CBSI3H.

Hnempyxkyua: cocpenoToubTeCh HA CBOEM COCelle cieBa. BerioMHuTE BCe €ro
IPOSIBJICHUS] BO BpeMs Hailled paboThl, BCE, YTO OH TOBOPWI, Jenan. Bcrmomuute
YyBCTBAa M OTHOILIEHHUS, KOTOpbIe BO3HUKaIH Yy Bac k aTtomy uenoBeky. [ns sTtoro y
Hac OyJeT 2 MUHYTHI.

Tenepp pemre, Kakoe W3 OMUCAHUM TPUPOJBI, IMOTOJbI, BPEMEHU TI0Ja,
KoTopble Bbl BCTpewasin B JnuTeparype WIM NpUIyMaHHOe Bamu, COOTBETCTBYIOT
Bamum Bneuatnenusim o0 3ToM 4venoBeke. Korjga Bce OyayT TOTOBBI, KaXIbld, IO
ouepeau, CKaXeT CBOEMY COCEQy BO3HUKIIEE Yy HEro omnucanue. Bpems Ha
00/ TyMbIBaHHE 3MUH.

Bonpocuw 0ns 06cyscoenus.

[TonpaBwiiace in Bam npo3By4aBiias accouuanus?

breina nu ona mia Bac HeoxxmmaHHO#?

TpyaHo 1 OBLIO PUAYMATh ACCOLUALIUAIO?

Uto HoBoro Bl y3Hamu o cebe u 0 npyrux Onmarojgapsi 3TOMy YIPaXKHEHUIO U
BCEMY TPEHUHTY?

MeToauveckue peKOMEHAAUNH

Jna peanuzanuu Ha 3aHATUM M3 [NPUBEIACHHOIO IEPEUYHs YNPAKHEHUHN
npenojaBaTesib MOXET BBIOpPATh YIMPa)KHEHHUS, COOTBETCTBYIOIIHME BO3MOMXHOCTSIM
NOMEIIICHHS U UHTepecaM y4eOHOM TpYyMIIbI.

Pexomenoayuu macucmpanmam x 3adanuio 1:

MPEXJE YEeM OTBEYaThb HAa BOIPOCH ONPOCHUKA, MPOAHATU3ZUPYUTE U JalTe
CBOIO OIIEHKY COOCTBEHHOMY TBOPYECKOMY MOTEHLIUAIY;

IIPOMINTE TECTUPOBAHUE U MOJICUUTANTE PE3yIIbTAT;

26



CpPaBHHUTE BalllMd TMPEICTABICHUS O CBOEM TBOPYECKOM MOTEHUMANE U
pEe3yJIbTaThl OPOCHUKA;

MOJyMAaWTe HAJl TEM, KaK ITOBBICUTH CBOM TBOPYECKUU MOTCHIMAIL.

Pexomenoayuu macucmpanmam x ynpasicnenuio 2.

N300peTas HOBBIE CIOCOOBI yMOTpPEOJICHHSI TPEIMETOB, HE MpHOerainTe K
YHUBEPCATBHBIM CIIOCO0AM HMCIIOIB30BaHUS OOJBIITUHCTBA MPEIMETOB: MMOYTH JTFO0OM
peaMeT MOXHO HapHUCOBaTh, MOTPOraTh, MOHIOXaTh, MHOTHE MPEIMETHI MOXHO
OJAPUTh.

Pexomenoayuu macucmpanmam K ynpaxcueruio 3.

B mpouecce  oOcyxaeHUss — pe3yJbTaTOB  YHNPAXKHEHUS  WIA  IpH
CaMOCTOSITEJIbHOM BBITIOJTHEHUN JAHHOTO YNPAKHEHUS, OTBETHTE Ha CIICAYIOIIHE
BOITPOCHI:

Kakoe BinusHME Ha CaMOYYBCTBHE, IIOBEACHUE, JKU3Hb OKa3bIBAECT
MPUBEP>KEHHOCTh TEM WJIM UHBIM IIPUBBIYKAM?

YT0 MOMOTIIO MPEOIONETh PAHEE CYIIECTBOBABIINE CTEPEOTHUIIHI?

Kak 3Tro MmoxeT noBnusaTh Ha Banty knu3Hp?

Jlureparypa

lcuxocumnacmuxa B tpenunre/ Iloa. pen. Xpsimesoit H.FO. — CII6.: Peus;
NuctutyT Tpennnra, 2001. — 256 c.

Pocoe E.HM. HacTonbHas KHUTa npakTuyeckoro ncuxodora. Kuura 2. M., 1999.

Pyoecmam K. I'pynmnoBas nicuxorepanus. — M.: [Tutep, 1998. — 384 c.

Hempamosa  O.H.,, Oxcaxycmo T.B. CHnpaBOYHHUK 1O TpYIIOBOU
ncuxokoppekuuu. — PoctoB H/[1: @enukc, 2006. — 443 c.
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3aHATHe 5. MpodeccnoHanbHoOe pa3BuTHe U camopeanusaumsa
(YacTb 3. MpoeKkTMpoBaHMe npodeccnoHanbHoro byayuiero)

Hean: OCBOCHHE MarvucTpaHTamMmu CII0CO00B MPOCKTUPOBAHUS
MpoeCCHOHATEHOTO ~ OyayImiero W  IUIAaHUPOBAHUS ~ Kaphephl, IOBBIMICHUE
OCMBICJICHHOCTH | II€JICHANIPABICHHOCTH MPOGECCHOHATBHOTO Pa3BUTHA.

3agaun:

pa3BUTHE MPEACTABICHUNA O KaPbEPHBIX OPUEHTALUSIX U JPYTUX JIMYHOCTHBIX
pecypcax i yCIeIHON Kapbephl;

pa3BUTHE yMeHUUH  pedieKCUpoBaTh COOCTBEHHBIC  II€JH, PECypPCHI,
BO3MOXKHOCTH, OTPaHUYCHUS 1 MTPOCKTUPOBATH MpodeccuoHaabHoe Oy IyIiee;

MIOMOII[b CTYJICHTaM B OCO3HAHHWH JKM3HCHHBIX U MPOGECCHOHAIBHBIX IIEJICH, B
OTIPEICIICHUH TIEPCIIEKTUB JTMYHOCTHO-MPO(ECCHOHATBHOTO CAMOPa3BUTHA,

pPa3BUTHE HABBIKOB OIICHKH PE3YJbTATOB COOCTBEHHOMW JCATEIBLHOCTH, a TaKKe
YMEHHUI ONpeeNsiTh MPUOPUTETHI ACATEIbHOCTA HA OCHOBE TIOHUMAHUS LICHHOCTEHN U
IeJIeH.

Teoperuueckoe BBeleHHE

Matepuaibl JIeKIuu 2.

[IpoekTupoBanre NpohecCHOHATHHOTO OYAYIIEro BKJIIOYACT OMPEICICHHEC
MEePCIEeKTUB MPO(PECCUOHATIBHOTO Pa3BUTHUS W IUIAHUPOBAHUE Kapbephl. Ecim
npodecCuOHaIbHOE pa3BUTHE IIPEIoaraeT MpeoOpa3oBaHHE YEIOBEKOM CBOETO
BHYTPEHHETO MHpa, CTAHOBJICHHE MPO(ECCUOHAIIBHBIX 3HAHUW U YMEHHUH, MOTHBOB,
Ka4eCTB U CIIOCOOHOCTEH, TO B Kapbepe aKICHT JeIaeTCs Ha BHEITHEH aKTHBHOCTH
YeJIOBeKa, BHEIIHEW ACTEPMHUHAIIMM €ro >KU3HEACATSILHOCTH, IPOJABHIKEHUH II0
CITy>K€OHOM JIECTHUIIE.

Hecmotrpss Ha TO, 4TO CymIECTBYIOT (haKThl 3HAYUTEIBLHOTO KapbhepHOTO
MPOJBIKCHUST 0€3  BBICOKOTO  ypOBHS  mpodeccHoHanmu3Ma WM  CIydad
MPO()eCCHOHATEHOTO Pa3BUTHS 0€3 JTODKHOCTHOTO IPOJBIDKCHHS, TEM HE MEHEe
yCIenTHas Kapbepa BCEeT/1a CBSI3aHa C pa3BUTHEM.

NHnuBryanbHBIA KaphePHBIN IMyTh 3aBUCHT KaK OT MHOXECTBA 00BEKTUBHBIX
YCIIOBHM JKM3HU W JEATEILHOCTH, B TOM YHCJE CHEMU(UUHBIX I KOHKPETHBIX
OpraHU3aIlHi, TaK U OT MPO(EeCCHOHATHHOTO TIOTCHIINAJIA, TUYHOCTHBIX PECYPCOB U
KapbepHBIX OPUCHTAITUH CaMOT0 YeJIOBEKa.

KapeepHbsle opueHTanmu — 93TO 0a30BbIC  COIMAJIBHBIC  YCTAHOBKH,
OTpaXAIONIME 3HAYMMOCTh Kapbepbl JIs YEIOBEKa, MPEANOYUTAEMBId MM THII
Kapbepbl, TOTOBHOCTh HWHJIMBHJIA PEATN30BaTh TOT WJIM WHOW KapbEpHBIM MYTh.
Cornacao Tumonorun 3. llleiiHa BbIgEIsAEeTCS BOCEMb OCHOBHBIX KapbepPHBIX
OPUEHTALUH.

1. IlpodeccronanpHas KOMIICTEHTHOCTh. OTa OpPHCHTAIlMS CBS3aHa C
HaJU4YUEeM CIIOCOOHOCTEH B ompeesieHHoNW o0acTu. UenoBek ¢ TakoW OpueHTalue
X0ueT OBITh MAcCTEpPOM CBOEro Jejla, OH ObIBa€T OCOOEHHO CYaCTIWB, KOTJa
JOCTUraeT ycrnexa B MNpodeccuoHalbHOU cdepe, HO OBICTpPO TepsieT HHTEpeC K
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paboTe, KOTOpasi HE O3BOJIIET Pa3BUBATh CBOU CIIOCOOHOCTU. OTHOBPEMEHHO TaKOU
YEJIOBEK HILET MPU3HAHUS CBOMX TAJAHTOB, YTO JOJIKHO BBIpAXKaThCsl B CTaTyce,
COOTBETCTBYIOIIEM €ro mactepctBy. OH TOTOB YINpaBiATh JIPYTMMH B Mpeaenax
CBOEH KOMIIETEHTHOCTH, HO YIPABICHHE HE MPEACTABISET M1 HEro 0codoro
uHTepeca. [loaroMy MHOrMe M3 3TOW KaTEropuu OTBEPraroT padOTy MEHeIKepa.
OOBIYHO 3TO caMas MHOTOYMCIIEHHAs Trpylna B OOJBIIMHCTBE OpraHU3ALNM,
o0ecreynBaroasi NPUHATHE KOMIIETEHTHBIX PELICHUM.

2. MenemxMeHT. B 1aHHOM ciyyae II€pBOCTENICHHOE 3HAYCHUE MMEET
OpHEHTallds JIMYHOCTH Ha MHTETPALMI0 YCWIHNA JPYyTUX JIIOJEH, IPUHATHE
OTBETCTBEHHOCTH 3a KOHEYHBIN PE3yJIbTAT AEATEIbHOCTH I'PYIIIBI COTPYIHUKOB WA
opraHmzanuu B 1enoM. Takas pabota TpeOyeT HaBBIKOB MEXJIMYHOCTHOTO U
IPYNIOBOrO OOIIEHHS, MOLMOHAIBHON ypaBHOBEUIEHHOCTH, YTOOBI HECTH Opems
OTBETCTBEHHOCTH M BIIACTU. YENOBEK C KapbepHOW OpHUEHTALMENd HAa MEHEHKMEHT
OyJleT cuuTaTh, YTO HE JOCTUT BEPILIMH CBOEU Kapbephl, TOKA HE 3aiMET JOJKHOCTb,
Ha KOTOPOM CMOXET YIpaBisATh pPa3IUYHbIMH CTOPOHAMH  JESTEIbHOCTH
NPEANpPUATAS WIA OpraHu3aluu: (QUHAHCAMU, MapKETUHIOM, IPOU3BOJICTBOM
MPOIYKLUKH, pa3paboTkaMu, npoaakamu. C BO3pacTOM M ONBITOM pabOThl 3Ta
KapbepHas OpUEHTALIMS MPOSIBIISIETCS CUIIBHEE.

3. ABroHomus. IlepBuyHas 3a00Ta JIMYHOCTHM C TAKOM OpHUEHTALHEH —
0CBOOOXK/IEHHE OT OPraHU3aLUMOHHBIX MPABUJI, IPEANUCAHUI U OrpaHuyYeHui. Spko
BbIpaK€Ha MOTPEOHOCTh BCE JENaTh MI0-CBOEMY: CaMOMY peIlaTh KOrja, Haj YeM U
CKOJIBKO paboTraTh. Takoil uenoBeK HE XOYET MOAUYMHATHCS MpaBUIaM OpPraHU3alUu
(pabouee wmecto, Bpems, (QopMmMeHHass onexna). KoHeuHo, Kaxablii 4YElOBEK B
HEKOTOPOM CTENEHH HYXKIAETCS B AaBTOHOMHM, OJHAKO, €CJIIM TakKas OpHUEHTalus
BbIpaXKE€Ha CUJIbHO, TO JJUMYHOCTh TOTOBA OTKA3aThCs OT MPOABMKEHHUS 10 CITyK0€ WK
OT JPYTUX BO3MOXKXHOCTEH PaJii COXpAaHECHUS CBOECU HE3aBUCUMOCTH. TaKkOW YEJIOBEK
MOXKET paboTaTh B OpraHM3alMd, KOTOpas OO0ECHe4YMBaeT JOCTATOYHYIO CTENEHb
CBOOOJbI, HO HE OyJET 4yBCTBOBATh CEPbE3HBIX OOA3ATENBCTB WM MPEAAHHOCTU
OpraHu3alyy U OyJIeT OTBEPraTh JHOObIE MOMBITKA OTPAHUYHUTH €T0 ABTOHOMHUIO.

4. CtaOuUnbHOCTh. DTa KapbepHAasi OpUEHTAIMST 00YCIIOBJIEHA MOTPEOHOCTHIO B
0€30MacHOCTH U CTAOWJIBHOCTH, >KEJIaHWEM, YTOOBI OyayIIHe >KU3HEHHBIE COOBITHS
ObLTM TIpeAcKazyeMbl. PasznnyaroT 1Ba TUNA CTaOMJIBHOCTU: CTAaOMIIBHOCTH MeECTa
paboThl W CTAaOWJIBHOCTh MecTa KUTeAbCTBA. (CTaOUIBHOCTH MecTa pPabOThI
HoJpa3yMeBaeT IMOUCK paboOThl B TaKOW OpraHU3aluu, KOTOpas oOecreduBaeT
ONpE/ENEHHbIH CPOK CIYKObl, HMEET XOPOUIyl0 penyTalui (He YBOJIbHSET
COTPYJIHHUKOB), 3a00TUTCSI O CBOMX paOOTHHKAX IOCJIE YBOJBHEHUS W, BBITJISIAUT
Oonee HameKHOW B cBoeW orTpaciu. YelnoBeK ¢ Takoll opueHTanuen (ero 4acto
Ha3bIBAIOT «YEJIOBEKOM OPTraHM3alMW») OTBETCTBEHHOCTh 3a YNPABICHHUE KAPbEpOil
nepekiagsiBaeT Ha HaHumartens. OH  OyAer coBepliaTh Kakue  YroJHO
reorpaguyeckue nepeBU>KeHus, eclii TOro noTpedyer komnanus. YenoBek BTOPOro
TUIA, OPUEHTHUPOBAHHBIA Ha CTAaOMILHOCTh MECTa >KUTENIbCTBA, CBSA3BIBAET CE0s C
reorpa)u4ecKuM PEruoHOM, «ITyCKasi KOPHW» B OIpPEACICHHOM MeCTe, BKJIAJIbIBas
cOepexeHus B CBOW JIOM, U MEHsisl padOTy WM OpPraHM3alMi0 TOJBKO TOT/a, KOTJa
ATO MPENOTBPALIAET €ro «CpbhlBaHHWE C MecTay. JIroau, OpPUEHTHPOBAaHHBIE Ha
CTaOMJIBHOCTh, MOTYT OBITh TaJaHTJIMBBIMM U 3aHUMAaTh BBICOKHE JIOJIKHOCTH B
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OpraHu3alliu, HO, MPEANOoYnTas CTAOWIbHYIO padOTy M KU3Hb, OHU OTKaXyTCs OT
MOBBIIICHHSI, €CIM OHO TPO3UT PHUCKOM M BPEMEHHBIMU HEyJ0OCTBaMH, HaXe B
CJIyyae IMIHMPOKO OTKPBIBAIOIIMXCA BO3MOKHOCTEHN poCTa.

5. Cinyxenne. OCHOBHBIMU LICHHOCTSMHM IPU JAHHOW OPUEHTALUU SIBIISIOTCS
«paboTa ¢ JIIOIbMI», «CIYKEHHUE YEIIOBEUECTBY», «KEIAHUE CAENATh MUP JIydIlle» U
T.4. YenoBek ¢ Takoll OpHUEHTAIMEHl CTPEMUTCS MPOAOIDKATh padoTaTb B 3TOM
HAIPaBIICHUH, JaK€ €CITU €My NPUXOJIUTCS MEHATh MecTo padoTel. OH He Oyxaer
paboTaTh B OpraHU3alyu, KOTOpas BpaKaeOHa ero 1eisM U IEHHOCTSIM, U OTKaXKeTCs
OT TPOJBIKEHUS WIM TMEPEBOJAa Ha JIPYrylo paboTy, €Clid 3TO HE IMO3BOJUT €My
peann3oBaTh rJaBHbIE HEHHOCTH XU3HU. JItoIu ¢ Takod KapbepHON OpHEHTAIHel
yale Bcero padoTaroT B 00JIaCTU OXpaHbl OKPY’KaIOIIEH cpejibl, MPOBEPKH KauecTBa
IPOJYKTOB ¥ TOBApOB U T.II.

6. Bb3oB. OCHOBHBIE IIEHHOCTH TP OpPHEHTAlMM JAHHOTO THUMA —
KOHKYpEHLUs, Mo0ea Hajl APYTUMH, IPEOAO0JEHUE MPENATCTBUMA, pElIEHUE TPYIHBIX
3ana4. CouumanbHasi CUTYyals Yalle BCEro pacCMaTPUBAETCS € MO3ULIUU BBIUTPHIIIA —
npourpsima. [Ipomecc O0opbObl M moOena Oornee BakHBI ISl 4YEJIOBEKA, YEM
KOHKpETHas 001acTh I€ATeIbHOCTH WK KBanupukanus. Hampumep, TOproselil areHt
MOXET pacCMAaTPUBATh KaXKAbI KOHTPAKT C MOKYIATEIEM KaK UTpy, KOTOPYIO HaJ0
BbIMIpaTh. HoBU3HA, pa3HOOOpasWe H BHI30B HMMEIOT I JIOAEH C Takou
OpHUEHTaIMeld OYeHb OOJIBIIIYIO IIEHHOCTh, M, €CJIM BCE UJET CIMIIKOM IMPOCTO, UM
CTaHOBUTCS CKYYHO.

7. UHTerpanus ctuien xu3Hu. YelnoBek OpUEHTUPOBAH Ha TO, YTOOBI B KU3HU
ObLIO Bce cOalaHCUPOBAHO, OH HE XOYET, YTOOBI JOMUHUPOBAJA TOJIBKO CEMbS, WIN
TOJIKO paboTa, WK TOJBKO camopa3Butue. OH cTpeMuTcs K 0anaHcy Beex cdep.

8. IlpenmpuHumarenbcTBO. UYenoBEK € Takoll KapbepHOM OpHEHTAlUEn
CTPEMUTCS TIPEOA0JIEBATh MPEMATCTBU, TOTOB K pucKy. OH He )enaeT padoTarh Ha
IPYruX, a XO4YeT UMETh CBOIO MapKy, CBOE€ JIeJlo, cBOe€ (PMHAHCOBOE OOraTcTBO.
[Ipuyem 3TO He Bceraa TBOPYECKUU YEJIOBEK, ISl HEro riaBHOE — cO34aTh JEIO,
KOHLIETILIMIO UM OPTaHU3aLHI0, TOCTPOUTh €€ TaK, YTOObI 3TO OBLIO MPOJOJKEHUEM
€ro camoro, BIOXKUTh TyAa Ayury. [IpennpunumMarens Oyaet npoAoikaTh CBOE JIENO,
Jake €clIM cHavajla OH OylerT TepneTh HeyJaud M €My MPHIETCS CEepPbe3HO
PHUCKOBATb.

[lmanupoBaHve JMYHOM KApbEPHl MPEAMNONATa€T CaMOIO3HAHUE, OIECHKY
KU3HEHHOW CHUTyallil, COOTHECEHHE >KU3HEHHbIX M NPO(ECCHOHANBHBIX LEJeH,
OCO3HaHUE KapbepHBIX OPHUEHTALMW, IIOCTAHOBKY KAPbEPHBIX LEJICH, aHalu3
(pakTOpOB, KPUTHUECKUX IIYHKTOB, PECYPCOB, pa3pabOTKy YaCTHBIX 3aJad U IUIaHOB
JesITeIbHOCTH, CIIOCOOCTBYIOIIMX JOCTHKEHUIO 1IeJIel Kapbephl, ONpeiesieHue MmyTen
JMYHOCTHO-NIPO(ECCHOHATIBFHOTO pa3BUTHUs. B mporecce MOCTaHOBKM KapbepHBIX
nene U pa3paboOTKU TUJIAHOB Kapbepbl MCIOJB3YIOTCS TEXHOJOTHMHM CaMOaHaJIN3a,
MO3BOJISIIOLIME JIy4llle MOHSTh ce0sl, METOJIMKM TMOCTAHOBKM KAapbEpPHBIX LieJied U
onpeneneHus: CPeACTB UX TOCTHKEeHMs. JlJig onTUMH3alMy MOCTaHOBKU KapbepHBIX
1esneil HeoOXoAMMO MPOSICHEHNE COOCTBEHHBIX MHTEPECOB U MOTPEOHOCTEM, a TaKkxKe
BO3MOKHOCTEM M PECYpPCOB I MX peanu3aluu. ITOMYy MOXKeT ciaykutb SWOT-
aHalaM3, KOTOPBIM MpEeAnoJiaraeT  BBISIBICHHE CHJBHBIX, CJa0bIX  CTOPOH,
BO3MOXKHOCTEH U yrpo3 (Strengths, Weaknesses, Opportunities, Threats). YTounenue
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COOCTBEHHBIX JTOCTOUHCTB (CHJIbHBIE CTOPOHBI) MO3BOJISIET OIINYTUTh BHYTPEHHHUE
peCypChl Ui JaNbHEUIIET0 MPOABIKEHNUS, OCO3HAHUE CBOMX OTPAHUYEHHUH U cabbIX
CTOPOH IIOMOT'aeT MPOSICHUTD LIEJIA PA3BUTHS.

BOHpOCBI JJisl co0ece0BaHMSI:

1.

o s w

Kakyto pomnp wWrpaer mOpOrHO3MPOBAaHHE CBOEro  Oyaymiero B
poeCCHOHATBHOM CaMOPa3BUTUN JTUIHOCTH?

Uto HEoOXOAMMO YUYUTHIBaTh MPHU MPOTHO3UPOBAHUU U MPOEKTUPOBAHUU
npodeCcCUOHATILHOTO OyIyIero?

UYro Takoe kapbepa? Kak oHa cBsi3aHa ¢ npodeccuoHaIbHbIM pa3BUTHEM ?
Kaxkue hakTopsl BIUSIOT HA UHAUBUAYAITBHBIN KapbEePHBINA My Th?

Uro Takoe kapbepHble opueHTanuu? Kak OHM CBA3aHBI C >KM3HEHHBIMU
LEJISIMU U [IEHHOCTSIMU YelloBeKa?

Ha kakux ypoBHSX M KakuM OOpa3oM OCYIIECTBISETCS IUTAHUPOBAHHE
KapbepsbI?

Bcem nu mpodeccuonamam B Tpolecce CTAHOBICHHS MPUXOAUTCS
CTAJIKUBATBCSI C KPU3MCAMU, MMPOTUBOPEUUSIMHU, TPyAHOCTAMU? MOXKeT Jn
TpaekTopus NpohecCUOHATBLHOTO Pa3BUTUS OBITh OECKPU3UCHON?

Kakue >xu3HEeHHBIE M TpodeccroHalbHbIE OOCTOSTENBCTBA MOTYT CTaTh
HUCTOYHUKOM Kpu3uca mpodeccuoHampHoro pazsutus? Ilouemy »o1n
00CTOSATENBCTBA MO-PA3HOMY BJIMSIIOT HAa Pa3HbIX JIOACH, NPUBOJS WM HE
OPUBOJS K KPU3HCY?

KakoBsl ~ MOryr  OBITb  HEraTHBHbIE  IIOCHEACTBHUS  KpPU3HCOB
po(heCCUOHATIBHOTO CTAHOBJICHUS, KakoBbl — Mo3uTHUBHBIE? [lpuBeaute
IpUMEpPHI U3 COOCTBEHHOTO OIBITA.

10.ITouemy omauu mnpodeccHoHaNbl YCIENIHO MPEOJ0JIEBAIOT KPUZUC U

pa3BUBAIOTCS, a JpYrde€ B aAHAJOTMYHOM CUTYyallUM «CHAIOTCS» W
IErpagupyroT?

11.Kakue npoTuUBOpeUUsl SIBISIOTCS JBIXKYIIEH CUIION mpodeccuoHaIbHOTO

pa3BuTHs? BeLaenuTe rpynibsl IPOTUBOPEYNAN U IPUBEAUTE IPUMEPHI.

12.MoxeT i HOBasi MHPOpPMAIMOHHAS Cpe/la pacCMaTPUBAThCA Kak (pakTop

JUYHOCTHO-TIpO(hecCHOHAIBHOTO pa3BuTUA yenoBeka? [Touemy?

3amanue 1. OnpenesieHue KapbePHbIX OPHEHTANMNH

OTBeTbTE  Ha  BONPOCHl  ONPOCHUKA,  MOJACUUTANTE  PE3YIbTATHI,
IPOAHANIU3UPYITE CBOU KapbEPHBIE OPUEHTALINH.

Tect «Axops xapeeps» J. Illeiina cm. Kymoseix XK.I'., JlaGemanieBa U.C.,
JIei3p H.A., Okcakycto T.B. IIpakThkyM MO NCUXOJOTHH YIPABICHUS TUYHOCTHBIMU
pecypcamu: yueOHO-MeToandeckoe nocooue. — Taranpor: M3garenbctBo HOxHOTO
dbenepaabHOTO YHUBEPCUTETA, 2017. C. 70-72. — URL:
https.//hub.sfedu.ru/repository/material/800839516/

3ananme 2 «[lnanupoBanue KapbepbD)

Breimmonnute 13 ympaxueHnuii, kotopele pazpabotrasia H. Kapp-Pydpuno B
paMKaxX MHOTO3TalTHOM TEXHOJIOTHH MJIAaHUPOBAHUS KapbepPhl.

VYnpaxuenue Ne 1. Uto Bam HpaBuTCA enaTh?

31


https://hub.sfedu.ru/repository/material/800839516/

ens: VY3HaTh ceOs Jydile, ONPENENUTh CBOM HMHTEPECHl M CIIOCOOHOCTH,
MIPUCTIOCOOUTH X K CBOEH Kaphepe.
[ToaroToButenbHbI dTan. Hapucyiite Tabmuiry:

3aHATus > = = =
o Q = a
s ) <}
O < O s
2ol £ | £ S| % a| £ E
SZ| 5|2 x| 55| E3
2E|C | & 25| 22| gnR
= B | A < | 5 | R
m o< | T Sl =5 2 o
So|C | 2| 52| 88| 3«
as 5 2 < 5 8 = S Q é
=20 |8  HE|»E | S 0
1 2 3 4 5 6 7
JIroOuMBbIe BUIBI AEATEIHHOCTH
1.
2.
HaBbIky 1 3HAHUSA
1.
2.

Yacme A. Unmepecol — nobumvle 810bl 0essmelbHOCHU.

[Iar 1. B nepBom cronbue Hanumute 5—10 caMbIX JIFOOMMBIX CBOUX 3aHSITHH.
He npitaiiTech HUYero mnucarb B JAPYIHX CTOJOIAX, MOKa HE 3aIllOJHHUTE TEPBBIM.
[Tocrapaiitech ynoxuthcsa B 10 MUH.

[Tar 2. IIpoaHanu3upyiTe BCE BBINUCAHHBIC BUIbI JESITEIBHOCTH, 3aOJIHSS
OCTaJIbHBIE CTOJOIIBI:

— B CTOJIONE 2 JIJIsl KQXKI0TO JIIOOMMOTO 3aHSITHS TIOCTaBbTE 3HAK «—», €CIIU BBI
MPEANOYUTACTE BBITIOJHATh ATy JAESITEIBHOCTh WHIUBHUAYAJIbHO, 3HAK «+», €CIH
MPEANOYNTACTE KOMITAHUIO U 3HAK «/», €CJTU BCE PABHO;

— B cTonbne 3 moctaBbTe 3HAK «I» HAMpPOTHB 3aHATHSA, KOTOPOE CUHUTAECTE
JIUYHBIM U 3HaK «[+», €CJIM OHO CIUIITKOM JIUYHOE;

— B cronbue 4 oTMeThTe 3HaKOM «R» Te BHUABI NEATEIBHOCTH, KOTOPHIE
CBSA3aHBI C PUCKOM (ecii (PaKkToOp pUCKA OYEHb BBICOK, MIOCTABbTE 3HAK «R+»);

— B CTOJIOLIE 5 HANMUIIUTE NMPUOTUZUTENBHYIO J1aTy, KOTJa Bbl MOCICIHUN pa3
3aHUMAJIUCh 3TOU JIEATEIbHOCTBIO;

— B crosiOlle 6 ompeaenurte, Kakas MOTPEOHOCTh YIOBIETBOPSETCS JTaHHOUN
NeSATEILHOCTHIO (HApUMep, MOTPEOHOCTh JoCTKeHUus — J[, mOTpeOHOCTh BIACTH —
B, notpedHoCTh prHaANEKHOCTH — [1);

— B cCTONOIE 7 OMNpeAenuTe HAaBBIKM W 3HAHWS, WCIOJIb3yEeMbIE MpHU
BBITIOJTHEHUH JIESITEIHLHOCTH.

[ar 3. ITpopawxupyiite (MpoHyMEPYHUTE) BCE BUIBI AESTEIBHOCTA — OT CAMOM
JT0OUMOM 10 TPUEMIIEMOM.

Yacmo B. Hasviku u 3nanus — mo, umo 6vl deiaeme Xopoulo.
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[Ilar 1. Jomomnute cronbern 1, 3amucaB B mepBod koyioHke 5—10 Berew,
KOTOPBIE Bbl YMEETE JI€JIaTh OUYEHb XOPOLLIO.

[ar 2. 3anosHuTe 11 TOTOJHEHHBIX BHIOB ACSTEIHFHOCTH CTOJIOIBI 2—7.

[ITar 3. BeicTpolTe BHIBI NEITEIBHOCTH B MOPANKE MX 3HAYECHUS I Bac,
YUYUTBIBAsI CBOM OIIBIT.

Yacmoe C. [Ipumepol u 8321:00i.

[Mar 1. TIlpoananm3upyiTe B3aUMOCBS3M MEXKIy pa3HBIMH (aKTOpamu:
WHIVBUY AJIbHBIN/KOJUIEKTUBHBIA  XapakTep JeATeIbHOCTH, HHTHUMHOCTb, PHCK,
yJOBIIETBOPEHHUE MOTPEOHOCTEH, HaBbIKK/3HAHUA. COMOCTaBhTE BUJIBI JIEATEILHOCTH,
KOTOPBIE Bbl yMEETE JIeNIaTh U KOTOPbIE BaM HpaBsiTcA. HpaBuTcs i1 BaM 3aHMMAaThCA
TeM, 4yTO Bbl ymeere? [locMOTpuTEe Ha KOJIOHKY C JaTamMu: Bbl Pa3BHUBAETE CBOU
noTeHuuan wiu nperedperaere um? [louemy croxunach Takas cutyanus? Kakosa B
ATOM POJIb CEMBbHU, Apy3eH, yunurteneit? Bama muunas? Kakoi riry0okuii BHYTpEHHUIMA
HMCTOYHUK MUTAET Ballly CTPACTh K pabOTE U KU3HU?

[ITar 2. Kaknre MBICIM BO3HUKIIM B PE3YJIbTAaTe NPOBEACHHOIO aHannsa? Kakue
M3MEHEHUS HY)XHO OCYIIECTBUTh B  OTHOIIEHWH COOCTBEHHOTO  OOJIMKa,
crocoOHocTel u np.?

Yacmov D. bapvepvl na nymu K Kapvepe.

[TocMoTpUTE Ha CBOM MHTEPECHI, CIIOCOOHOCTH, B3IJIA/Ibl. BBISIBUTE HEKOTOPHIE
oOmue Oapbepbl I peanu3aluy BallkMX 3HAHUW M CIOCOOHOCTEH, KOTOPHIE MOTYT
OBITb OCHOBOM [IJIsi Bamiero ycmnexa. Hamumure Ha3BaHUs 3THX OapbhepoB Ha
OTIENBHBIX JIMCTax Oymaru. Hamummre Ha KaXJIOM JHCTE BCE HCIOJIb3yeMble
3HAHUS, HaBBIKH, WHTEpechl. [locMOTpUTE Ha BBISABJICHHBIC Oapbephbl, KOMIOHYWUTE
JIMCTHI B Pa3HOM MOPSIJIKE.

VYupaxnenue Ne 2. [lepponauanbHast OpMyTUPOBKA IIEIIEH.

[ens: HayaTh MpoIecC onpeesieHns] Hanboee 3HAYMMBIX TIEJICH.

[ar 1. ChopmynupyiTe B OTHOM MPEATOKEHUH Bally JTUYHYIO MUCCHIO.

[lar 2. YuuTeiBasg TO, YTO LEJIb — 3TO UTOTOBBIA PE3YJbTAT, MEPEUUCTUTE S
rIIaBHBIX Ay ce0s uenedl. He 3a0ynbpre 0 nensx, MMEIOMIMX OTHOILIEHUE K CEMbE,
Kapbepe, INYHOMY Pa3BUTHIO.

Ynpaxuenue Ne 3. OkoHUaTEIbHBINA CIIMCOK LIETICH.

[{esib: KOHKpETHU3ALMS LEJIEH, ONPEAETIECHNE IPUOPUTETOB.

[Iar 1. OTnuuuTe AESTEIPHOCTD OT LEIEH.

[IpocMOTpUTE COCTABICHHBIA MPU BBHIMOTHEHUM yrOpakHeHus Ne 2 CHucOK
uesei. BeluepKkHHUTE UX HETO T, KOTOPbIE SABJISIIOTCS AESITEIbHOCTBIO.

[ar 2. IlepedopmynupyiiTe CBOM IIeNHM, YTOOBI KOHKPETHU3UPOBATH UX.
MoskeTe BOCTIOIb30BaThCS MPUBEICHHBIMU HIKE (POPMaAMH:

3aHuMaTh (IOHKHOCTB) K (mara).

NmeTrs OTHOLIEHUS C (omHcaHue 4YeNOBEeKa, KOTOPBIH
HPaBUTCS WIH KOTOPOMY JOBEPSIETE) K (mara).

NmMeTh cocTosiHUE B pa3zMepe pyo. K (mara).

Becuts (xr) K (mara).

Nmetb (nurmom, ceptudukar) K (mara).

[TonyyaTh meHcHo B pazMepe K (mara).

NmeTn JHEN CBOOOIHOTO BPEMEHH B TOJT K (mara).
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Hayuutbcs (ompenenuTh HaBBbIKW, 3HAHUS ) K (mara).

[IyrewecTBoBaTh 10O B (mata) B TeueHHE
(mepuon BpemMeHn).
[IpoBOAUTH 4acoB B ([IeHb, HEACTIO U T. [I.), 3aHUMASCh JIOOUMBIM

JIEJIOM BMECTE C

Hpyrue uenu:

[ar 3. Mo6unu3yiTe CBOU yMCTBEHHBIE CIIOCOOHOCTH.

[lepeuncnure Apyrue LenH, KOTOPbIE HE BKJIKOYEHBI B MPEIBIAYIINN CIHCOK.
NMnpoBu3upynTe, HMCIOJIB3YUTE BECh TBOPYECKUU IMOTEHIMAJ CBOECH JIMYHOCTH.
IToka OTOABHMHBTE MPAKTUYECKYID M KPUTHYECKYHO CTOPOHY CBOEro Sl Ha BTOpOWi
riad. [lycTte Bamm nenu OyayT (haHTaCTUYHBIMU U BMECTE C TEM MPOCTHIMH.

[ITar 4. OueHnBanTe U ONPEAEISINTE TPUOPUTETBHI.

[Tocne Toro, Kak Bbl CMEJIO MEPEUYNCIIAIIN BCE LIEIN, ONPEAECIUTE, KaKash U3 HUX
uMeeT aiig Bac HamOosplee 3HadeHue. [locraBbre psgom ¢ Hedl Ne 1. Ilotom
omnpenenuTe Haudoee BaXHYIO U3 OCTaBIIUXCA — nmocTaBbTe Ne 2 u T. 1. Bol xoTHTE
BBIYEPKHYTh HEKOTOpble 1eau? MOXKHO JM Kakue-TO Lelu nepedopMyIupoBaTh,
caenas Oosiee peanucTUUHbBIMU? Bee i 1enu 10cTaToOYHO KOHKPETHBI?

VYopaxuaenue Ne 4. Uetkasa GpopMynupoBKa Lesen.

[{enb: mOMOYb YETKO CPOPpMYTUPOBATH KOHKPETHHIE 1IEITH.

«IIporno3z 6 mecsaues». lIpencraBpre, 4TO BaM OCTalOCh XKHUThb 6 MECSILEB.
3akpoiiTe r7aza U NonpoOylTe YeTKO MPEeACTaBUTh ATy curyanuto. [lepeuncnure 5
OCHOBHBIX BEIlEH, KOTOpbIE BBl XOTENH OBl clieiaTh B MociHeAHHEe 6 MecsleB CBOeH
KU3HU (TIpU YCIIOBUH, YTO BCE MPUTOTOBJICHUS YXKE CIEJIAHbl U COCTOSHHUE 3/10POBbs
XOpoIIIee).

«Heoxunannoe 6orarctBoy». [IpencraBbre, 4TO KTO-HUOYIb Jajl BaM 5 MUIIH.
J0JUTapoB. 3aKpoilTe Tia3a M NONpoOyHTEe YETKO MPEeACTaBUTh 3Ty CHUTYALHIO.
Ilepeuncnure 5 Beliend, KOTOPbIE Bbl XOTUTE 3aIIONYYUTh B CIEAYIOIIME 6 MECSLEB
(He 3a0bIBaiiTe, YTO ATO MOCIEAHUE MECSIIBI B )KU3HM).

AHanns:

—YTO0 M3 COCTaBICHHOTO CIMCKAa HE CBA3AHO CO BPEMEHEM M AeHbramu? Urto
BbI MOKETE MOJIYYUTh O€3 JICHET, a UTO — HE YYBCTBYS HEIOCTATKAa BPEMEHU?

— MOHO JI1 3T BEILIM CUUTATh BAIUMU LETAMU?

— MOXHO JI1 UX JOCTUYb, HEMHOTI'O N3MEHHMB HbIHEUIHEE MTOJI0KEHHE J1EIT?

— Bepuurech k ynpaxHeHuto Ne 4 1 BbIOepUTe OKOHUATEIbHbIE 1IEITH.

VYmpaxnaenue Ne 5. Caenaiire Bamu 11e1u 3QGHEeKTHBHBIMH.

[{ens: momoIik B MOBBIICHUH d(PPEKTUBHOCTH TIETIEH.

[ar 1. IlpenacraBeTe cebe KOHEUHBIM pe3ynbTar. [locTapaiiTech BBHIOPATH
BpeMsi, YTOOBI pacciiabUThCS U MPEICTaBUTh KOHEUHBIN pe3ybTaT.

[ITar 2. BoisIBUTE UCTOYHUK KaXKI0M L1eJii. Bl yBEepeHbI, UTO ’TO UMEHHO Ballla

11eab?

[Mlar 3. IlpoiiguTe TECT HA OMPEAECIECHUE CBOETO SMOIMOHAIBLHOTO YPOBHS
SHEPTHUH.

3anaiite cebe BOIIPOCHI:

— YUyBCTBYIO JIM S IPWIUB SHEPTUH, KOTJA Pa3MBILIUISIO HAJl ONPEICICHHBIM
BBIOOpOM?



— Omy1aro 1 HeI0CTaTOK AHEPIUH, KOria 00 JyMbIBaIO 3TOT BbIOOP?

— Kakoii BbIOOp KakeTcss MHE HanOoJjiee MPUBJICKATeIbHBIM C 3MOIMOHATBEHON
TOYKH 3pEHUs, KOTa s MPEACTABIISAIO €ro cebe.

[ar 4. IIpeBpaTute cTapbie 6apbepbl B HOBBIE BO3MOKHOCTH.

Onpenenure CBOU MPEXKHUE U HBIHEITHUE MBICIIH, YyBCTBA, B3[JISIbI, PEILICHUS
U T. . OTHOCUTEIBHO BBIOPAHHBIX Ledeil. MemaroT Jin OHU BaM B JOCTH>KEHHH ITHX
uenei? Kakue HOBbIE B3IJISbl U OTHOLIEHUS HYKHO BbIpa0OTaTh?

Kakue neicTBus, maru MOTyT YJIy4IIUTb CUTYaIuio?

1. BeibepuTe riaBHyo LElb.

2. [lepeuncaure cBou yOexA€HUS U B3IJIAAbl, KOTOPBIE HE O3BOJISIOT JOCTUYD
pe3ynbTara.

3. Ompenenute U NEPEUUCIUTE HOBblE YOEXKIEHUS M B3MJIAJbBI, KOTOPbIE
IIOMOTYT BaM Ha 3TOM ITyTH.

4. IToBTOPUTE 3TOT MPOLECC B OTHOUIEHNN BCEX OCTAIBHBIX LEIEH.

Ynpaxuenue Ne 6. Kakast yacTh KuU3HH U Bac BayKHA OOJIbIIE BCETO?

[{enp: momolIb B ONpEIETEHUU TIPUOPUTETOB.

OTBeTBHTE HA BOIIPOCHI:

1. Ecnu Obl B JaHHBIA MEepUoja BaM MPUILUIOCH BBIOMPATh MEXAY LEISIMU B
Kapbepe U JIMYHOH KU3HU, KAKOW OBbI BHIOOD BHI CAETIATH ?

2. Ecnu Obl IPUIILIOCH JI€7IaTh BBIOOP MEXAY KapbepHBIMU LEISIMU U LEISIMU
camMopa3BUTHA, Kak Obl Bbl moctynuiu? (Bam MokeT moMoub CHOHCOK LENei,
COCTABIICHHBIN TPH BBIMOJIHEHUH yrpaxkHeHus Ne 3).

3. Kakue nenu Bbl Obl IPEINOUWIM: KAacaroIIUecs Balled JMYHOW XKU3HU WU
caMopa3BUTHUA?

4. Ecnu Ol B 3TOM Mecslle BaM NPUIUIOCH BBIOMPATh OJIHY YacTh >KU3HU
(kapwpepa, caMOpa3BHUTHE, CEMbsI/JIMYHAS KU3HB), KAKyI0 ObI BbI BEIOpATN?

5. Ilepeuniciure Bce TPU YAaCTU KU3HU B MOPSAKE 3HAUUMOCTH JJIs Bac.

6. [Ipoananu3upyiiTe OTBETHl HA BBIIIECHU3JIOKEHHBIE BOMPOCHI U MOMBITAUTECH
ONPENEIUTh NPUOPUTETHI.

VYopaxuaenue Ne 7. CiocoObl TOCTH>KEHHS BalllMX LiETEH.

[lenp: moMolb B OMNPENENEHUH BHUJAOB JESITEIBHOCTH, CIHOCOOCTBYIOIIUX
JNOCTHKEHUIO LENEN.

Jns  ueneu, KacaroUUXCS Kapbepbl, JUYHOM JKU3HU M CaMOpPa3BUTUS
OTIpEeICNIUTE BU/BI I€ATEIBHOCTH, CIIOCOOCTBYIOIINE UX TIOCTHKEHHUIO.

Ypaxuaenus: Ne 8. bepute Ha cebst puck.

[{enp: mOMOIIb B IPEOIOJIEHUH CTpaxa pucKa.

[[lar 1. Kakue mnpuBIEKarollMe Bac JEUCTBUSA KaXYTCS  CIHIIKOM
PUCKOBAaHHBIMU U OTYassHHbIMU? [lepeuncinre ux.

[Tar 2. Kakwue eme nelcTBUs, MO Baimield OIEHKE, MOTYT OBITh CIUIIKOM
CMEJIBbIMU U PUCKOBAHHBIMU?

[ar 3. BeiObepuTe HanMeHee PUCKOBAHHBIA MOCTYNOK. MOXHO JM KaKUM-TO
obpa3om cHU3UTH (aktop pucka? Hamummre kak. Cpaemaiite To ke camoe C
OCTABIIMMUCS PHUCKOBAaHHbIMU TOCTynkamu. ComnocTaBbT€ BCE PUCKOBaHHbBIC
MOCTYIIKH C IEUCTBUSIMH, KOTOPbIE MIOMOTYT U30€kKaTh UX.
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[Tar 4. Kakue uenu mpuBIEKaKOT BaC, HO UX JOCTHUKEHUE KAXKETCA CIIMILIKOM
PUCKOBAHHBIM?

[ToBTOpUTE €eme pa3 mwar 3 I ITUX LENEH.

Ynpaxuenue Ne 9. Camas noaxossiiast mpodeccus sl Bameid Kapbephbl.

[enb: momorts B BeIOOpe mpodeccuu.

Yacme A. 3agaBaiiTe BONpPOCHI O Kapbepe. Y Bac JOMKHO TMOSBUTHCS
MIPEACTABICHUE O pabdOTe, KOTOpas SIBISETCS CPEICTBOM JOCTHKEHHS KapbEepHBIX
HeJeH.

Crnepnyroniye BOIPOCH MOMOTAIOT OMPEAeIUTh, Kakas mpodeccus BaM Hy>KHA:

1. B xoMIaHuM Kakoro TuIia Bbl XoTelu Obl pabotarth? Bbl MokeTe Ha3BaTh
KOHKpETHYI0 hupmy?

2. Kakoit qumiiom, ceptudukat, HaBBIKM BaM MOHAA00ATCA?

3. Kakue cnenuaibHble 3HAHUS U ONBIT He0OXxoquMbI? Kakue cmocoOHoCTH?

4. Kakue mronu MOTYT paccka3aTh BaMm OoJibllie 0 paboTe, O TOM, YTO Bam
HY>)KHO 3HaTh, KaK HpPENOJHECTH ceOsi, KaKk 3aBOEBaTh JOBEpPUE B KOMIIAHUM?
[10o3HaKOMBTECH C JIFOIBMH, KOTOPbIE MOTYT BaM [IOMOYb.

5. Kakas pabora Hy»XHa BaM, 4YTOOBI MOJATOTOBUTH C€0SI K JIOCTHXKECHUIO
KapbepHbIX Henei? Kakol onbIT (B Kakux cdepax AesSTEIbHOCTH) BaM HEOOX0aum?
Kaxk atu cdepsl cBsizaHbl IpyT € Apyrom?

6. Imest kapbepHBIH IJ1aH, ONPEACIIUTE, KTO MOKET JaTh OOBEKTHUBHYIO OLICHKY
ero 3(ppeKTUBHOCTH.

Yacmo B. O6cyxaeHue ¢ cynpyrom (oil)/ mapTHEPOM.

Obcyaute ¢ cynpyroil (Cynpyrom) Wiud CBOMM MapTHEPOM, OJIM3KUM JPyrom
(IpOTUBOMOJIOKHOTO TOJia) Balmid W €€ (€ro) KapbepHbIe I M CIOCOOBI X
JTOCTHKEHHS.

Yacmos C. B3auMHas noAIepxKKa.

OOcyauTe Baly KapbepHbIE LETU C IPY3bIMH.

Yacms D. Cnenaiite CBOM KapbepHBIE LETN 3aMETHBIMHU.

Haiinure cioco0 caenath Tak, 4TOOBI BalllM 1IeJIM ObUIH BCETa y Bac Ha BUIY:

1. BeiOepute Tpu IyiaBHBIEC LETU. 3aUIIUTE LEIH M AAaThl UX JOCTHXKEHUS Ha
kaprouke. [lomecTrTe KapTOUKy Ha BUAHOE MECTO.

2. HapucyiiTe Ha KapTOYKe LIBETHBIMU (PIIOMacTepamMu SIPKUE CUMBOJIbI CBOUX
OCHOBHBIX 1Iesieil. [1010KuTe KapTOUKy Ha BUJHOE MECTO.

Yupaxuaenue Ne 10. [1nan geiicTBuit Ha MecsII.

[{esb: MOArOTOBKA IUIaHA JEUCTBUNA, KOTOPBIM IMOMOXKET COCPENOTOYUTHCS Ha
IPUOPUTETHBIX LENSAX B TEKYILIEM MECSLIE.

[ITar 1. Ha3oBuTe CBOIO TIJaBHYIO KapbepHYK Ledb. PsaoM B mopsake
BaXHOCTH HANMUIIMTE OCHOBHBIE JECHCTBUSA, JAThl UX COBEPUIEHUS B 3TOM MECHIIE.
Campblii Ba)XHBI MOCTYIIOK 3aIVIAHUPYWTE HA CETOJHS M HE BBIYEPKHUBANTE €ro U3
CIIMCKa IOKAa HE OCYLIECTBUTE. ECiM BBl B T€UEHUE / JHEW €ro He OCYUIECTBWIIM,
OIICHUTE CHOBA CBOM IICJIM U JICUCTBUSIL.

[ITar 2. Cnenaite TO K€ caMO€ CO BTOPOW U TPEThEW KapbEPHBIMU LEISMH.

[IIar 3. [Iponenaiite TO K€ caMO€ CO CBOMMM LEIAMH, KAaCAIOUIUMHUCS JTUYHON
KU3HU U CAMOPa3BUTHS.

Vnpaxuenue Ne 11. OqHoneTHU# 11aH ASHCTBUIMA.
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[ens: pazpaboTaTh TOAOBOM IUIaH, MO3BOJISIIOUIMN COCPEAOTOUYUTHCS Ha
MPUOPUTETHBIX LEIAX.

[ITar 1. Ilepeuncnure 3 TIIaBHBIE KapbEpHBIE LEIH, KOTOPBHIE BBl HAMEPEHBI
JOCTHYb B TeueHue roga. OTMEThTE 1aThl X JOCTHKEHHUS.

[ITar 2. To e camoe npoaenanTe AJIs LeJen, KaCaroIMXCsl CaMOPa3BUTHSL.

[ITar 3. IToBTOpUTE NAHHYIO MPOLEAYPY AJISA LIEIEU B TUMYHOU KU3HU.

Yopaxuaenne Ne 12. [1atuneTHuit ian qeiCTBUN.

[ens: pazpaboTaTh NATUICTHUH MJIaH.

[Iar 1. Ilepeuncnure 3 KapbepHbIE LETU, KOTOpbIe Bbl MmIIanupyeTe T0CTUYb 3a
ISATh JIET. Y KaXKUTE AaThl UX PEATU3ALINH.

[IIar 2. To ke camoe npoAenanTe a4 ejeH, KaCaloIMXCs CaMOPa3BUTHS.

[IIar 3. IToBTOpUTE JaHHYIO MPOLEAYPY IS LIeJIeH B TUYHOM KU3HU.

MeToauyeckue peKoMeHIalun

[IpennoxxeHHbie 3a7aHusi HOCSAT WHIWBUAYAJIBHBIM XapaKTEep, BBIMOJHSIOTCS
MOCJIEIOBATEIbHO W CaMOCTOSITENIbHO. 3ajaHue | MOXeT BblaBaTbCs Ha
CaMOCTOSITENIbHYIO padoTy (B paMKax MOJATOTOBKM K MPaKTHUYECKOMY 3aHATHIO). Ha
3aHSATUM TIPENojaBaTeb OPraHMW3YET BBHINIOJIHEHUE YNPAKHEHUH U OKa3bIBaeT
WHJUBUAYAIbHYI0  MOMOIIb  CTYJIEHTaM B  OCO3HAaHUM  JKU3HEHHBIX U
npodeCCUOHANIBHBIX II€JIell MOCPEICTBOM OTBETOB Ha BOIPOCHI CTYJECHTOB WJIU
HABOJIAIINUX BOMPOCOB. Pe3yabTaThl BHIOTHEHUS 3aJaHUI JOCTYIIHBI TOJIBKO CAMOMY
MarucTpaHTy (He CHAIOTCS MpernojaBareito). s KOHTposl BBHIOJIHEHHONW paOOThI
JOIYyCKA€eTCsl 3alPOCUTh Y MaruCTPaHTOB pe3ybTarhl ynpaxxkneHui 10, 11 v 12.

Jlureparypa

Kucenesa E.B. IlnanupoBaHue W pa3BUTHE Kapbhepbl: yueOHOE mocodue aJis
CTYJCHTOB BBICIIUX YueOHbIX 3aBeieHUN. — Bonorna: Jlerus, 2010.

Jloi3o H.A., Jlbi3b A.E. YTipaBieHue JIMYHOCTHBIMUA pecypcaMu: 0Opa30BaHUE U
npodeccUOHANIBHOE pa3BUTHE: YueOHOe ocodue. — Taranpor: U3a-Bo FODY, 2016.

Mumuna JIM. llcuxonorus JHUYHOCTHO MNPOPECCUOHANIBHOTO PpPa3BUTHUSA
cyobekToB 0o0pazoBanus. — M.; CII0, 2014.

[IpakTuKyM TIO TICUXOJOTMHM  MEHEIKMEHTa M  NpodecCHOHaANbHON
nestenbHocTh / o pen. I'. C. Hukudoposa, M. A. [Imutpuesoit, B. M. CuetkoBa. —
CII0.: Peun, 2001.
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3aHATHE 6. CybbeKTHbIE KayecTBa Kak pecypcbl IMYHOCTHO-
npodeccuoHanbHoro passutuaA (Yactb 1. CybbeKTUBHBIA KOHTPOIb
n pepEKCMBHOCTD)

Ileab: MOBBINICHHE TOTOBHOCTH MAaruCTPaHTOB K HCIIOJB30BAaHUIO CBOUX
pecypcoB B y4eOHO-MPO(ECCHOHANBHON  JACATEILHOCTH W MOCIEAYIOIIEM
nmpo¢eCCUOHAILHOM Pa3BUTHH.

3apaum:

YAOBIIETBOPEHUE MO3HABATEIHLHBIX HHTEPECOB MAruCTPAaHTOB B cdepe 3HAHUU
0 YeJIOBeKe BooOIIIe 1 0 cebe, B YJaCTHOCTH,

pa3BUTHE TIPEACTABICHHA 00 YpOBHE CHOPMHUPOBAHHOCTH COOCTBEHHBIX
CyOBEKTHBIX KaueCTB;

pa3BUTHE IICHHOCTHOTO OTHOIICHUS K TUYHOCTH;

pa3BUTHE AHAIUTUKO-CHHTCTUYECKHUX, MCCIIEIOBATEIbCKAX, MPAKTUICCKUX
TICUXOJIOTHYECKUX YMEHHM, HAaBBIKOB CAMOTIO3HAHMS M cCaMOaHaIn3a.

Bonpocs as1s1 codecenoBanmsi:

1. Tlouemy  dopmupoBaHHE€  KOMIIETEHTHOTO  mpodeccroHana  He
OTrpaHUYMBAETCS MPO(EecCHOHATBLHBIM OOy4YeHHEM, a TpeOyeT pa3BUTHUS
JUYHOCTH?

2. Kak Bpl monumMaere HenmpepbIBHOCTh 00pazoBanusi? OXxapakTepusynuTe CyTh
Te3uca «OT OJIHOr0 0Opa3oBaHHUs Ha BCIO KH3Hb — K 00pa30BaHUIO uepes
BCIO KU3HBY.

3. Tlo muennro O.B. JlomkeHKo, «akT 00pa30BaHUsS CTAHET BO3ZMOXHBIM, €CIIH
s caM SIBJISIFOCh HOCHUTEJIEM HEKOM uaeu o0pa3oBaHHOCTH. Toraa Jjisi MEHs
BBISIBUTCS CYIIHOCTh OOpa3oBaHus. biaronapst Moeil uaee oOpeTeT CMbICH
peanbHOCTb, Ha3biBaeMasi CUCTeMOW oOpaszoBaHus». KakoBa Bamia ujes
obOpazoBannoctu? Kakoit cmbic umeet st Bac obpazoBanue? Packpoiite
BO3MOXXHOCTH BBICHIETO OOpa3oBaHMsS B pealu3alldd Balied uaeu
00pa30BaHHOCTH.

4. HackonbKO KayecTBO MOJy4aeMOro BaMu 0Opa3oBaHMsI 3aBHCHUT OT Bac
camux? SIBmserech M BBl CYOBEKTOM Y4eOHO-TIPOQECCHOHATBHOM
NEATENbHOCTH?

Teopernveckoe BBeieHUE

Matepuains! nekuuu 3.

['maBHas 3agava BBICIHIETO OOpa30BaHUSI — JMYHOCTHO-TIPO(ECcCHOHATBEHOE
pa3BUTHUE  CTYJEHTa, KOTOPOE€  OCYIIECTBIISIETCS B  YCJIOBUAX  y4eOHO-
npodeCCUOHANILHON JEATEIbHOCTU. BBIMOHAS €€, CTYJIEeHT HE TOJIbKO MPOSIBISET
CBOU JIMYHOCTHBIC CBOWCTBA, CIMOCOOHOCTH, KauyecTBa, HO M H3MEHSETCS KakK e
cyobekT. C npyroit CTOpoHbl, ChOPMUPOBAHHBIE CYOBEKTHBIC KAUECTBA MPOSBIISIIOTCS
B Pa3HbIX BHJIAX JEATEILHOCTH, BKJIOYas y4eOHYIO, OMpeeNssi €€ KayecTBO U
MHTEHCUBHOCThb. J[aHHO€ 3aHsATHE HampaBJIE€HO Ha JAUArHOCTUKY  YpPOBHS
c(hOPMHUPOBAHHOCTH OCHOBHBIX CYOBEKTHBIX KAa4eCTB U Pe(IESKCHIO TMOTyYEHHBIX
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pe3yJIbTaTOB C LEJNbI0 BBIPA0OTKM IOHUMAHUS MEPCIEKTHB  JAJIbHEHIIEro
CaMOpPa3BUTHAL.

CyObekTHbIE KauecTBa TO3BOJSIOT JIMYHOCTA  BBIMONHATH  (DYHKIHUU
caMOOpraHu3alyy, CaMOPa3BUTHS U YNPABICHUS KU3HEACITEIbHOCThIO B LeaoM. K
HUM OTHOCSITCS aKTUBHOCTb, CaMOPETYJSIus, pedIeKCUBHOCTb, OTBETCTBEHHOCT,
[IEHHOCTHBIE OpHEHTalMHU. braromaps 3STUM KadecTBaM CyOBEKT CHOCOOeH
3¢ (HEeKTUBHO BBIMOIHATH Pa3HbIe BUIBI ACSITEIbHOCTH, PEIIATh 3a/1a4d JTHYHOCTHOTO
U IPO(ECCUOHATBHOIO CAaMOPa3BUTHS.

CyOpekT HE mpocTO  ajanTupyercss K  TpeOOBaHUSAM  y4eOHOH,
npo(eCCUOHATBPHOW WJIM HMHOW JAEATEIbHOCTH M CJENYeT 3a CKJIAJbIBAIOLIUMCS
cTeueHueM ooOcrosTenbeTB. OOmanas yCTOMYMBBIMU BHYTPEHHHMH PECYpPCaMU, OH
CIOCOOEH MpeoOpa3oBbIBaTh U 3TU OOCTOATENBCTBA, U JEATEIBHOCTh, U CAMOT0O CE0s
(JIv13v, Jlvi3v, 2016).

BakHeiileli XapakTepUCTUKOW CyObEKTa SIBISIETCS €ro akTUBHOCTh — 3TO
cBoeoOpa3Hasi Mepa CYOBEKTHOCTH BO B3aMMOJCHCTBUM YEJIOBEKA C MHUPOM,
BHYTPEHHUI MCTOYHMK JETEPMUHALUHA MOBEACHUS, 00€CIEeUNBAIOUIUIN 1IEIOCTHOCTD
U pa3BuTue cyobekta (Bonoukos, 2007). AXTUBHOCTh CyOBEKTa CBs3aHA H
IPOSIBIIIETCSL B IIOCTOSSHHOM Pa3pElICHUH IPOTUBOPEUYMM MEXKAY TOW CIIO0KHOU
CHUCTEMOM, KOTOPYIO MPEACTAaBISECT OH caM, BKJIIOYas €ro Leld, U OObEKTUBHBIMU
(counanbHbIMU, TPUPOAHBIMH, TEXHUYECKHUMH M Jp.) CUCTeMaMH. AKTHUBHOCTb
BOOOIIE MOXET CTaTh CYOBEKTHOM AaKTHMBHOCTBIO TOJIBKO B CIy4yae NpPUHATHUSA
CyOBEKTOM OTBETCTBEHHOCTH 3a CBOIO JKU3Hb U CBOIO MPO(GECCHOHAIBHYIO Kapbepy,
B Cllydae BOCHpUATUS ceOs KaK MPUYMHBI MPOUCXOoJsAulero. B mmpokom cmeicie
OTBETCTBEHHOCTb €CTh JOOPOBOJIBHOE MPUHATUE U OCYIIECTBIEHUE HEOOXOAUMOCTH,
TpeOoBaHMl KU3HU. B3sATh Ha ce0s1 OTBETCTBEHHOCTh 3HAUYUT CAMOCTOSITENIBHO, T. €.
paccuuThiBasE Ha CBOM CHJIbI, CTaBUTh M pellaTh PA3JIUYHOIO poOJAA 3aqaud
(npodeccuoHanbHble, KOMMYHHKAaTUBHbIE WU T. J.). MOMEHT J0OpOBOJIBHOCTH
MpeBpallaeT JUYHOCTh B CyOBhEKTa, KOTOPHIN caM, MO CBOEH BOJIE, CAMOCTOSITEIBHO,
MpeoJI0JIeBasi TPYAHOCTH, OEpEeTCs 3a peanu3alrio He00X0IUMOTO.

Haubonee  7erko  OTBETCTBEHHOCTh  Kak  CyObEKTHas  JIMYHOCTHAas
XapaKTEpUCTHKA OOHAPYKMBAETCS B CUTYyalUsIX MPEOJIOJICHUS MPErpaj, B TPYIHBIX
IUISL JTUYHOCTU YCJIOBUAX. VIMEHHO B TaKuX CUTyalusiXx akTyaJM3UPYIOTCS BCe
CYIIHOCTHBIE TPU3HAKK OTBETCTBEHHOCTH: TOTOBHOCTh K MPEOAOJIEHUIO TPYIHOCTEM,
OnpesiesieHue COOCTBEHHBIX  PECypCOB, BO3MOXKHOCTEH 11  MPEOJOJICHHUS,
MEXaHU3Mbl KOHTPOJS, OCO3HAHHOE NPEIBOCXUIICHUE IOCIEACTBUI CHUTYallHH,
CJIeIOBaTeNIbHO, OOHApY)KMBAETCS MCTUHHAS, IMOJUIMHHAs OTBETCTBEHHOCTh Kak
Croco0  camMoperyyisiiud W CaMOKOHTpons  (/lemenmuti). OTBETCTBEHHOCTH
HEMOCPEACTBEHHO CBsi3aHa C TakuMU  (yHAAMEHTaJIbHBIMU  JIMYHOCTHBIMU
KauyecTBaMH, KaK YBEPEHHOCTb, CAMOCTOSITEIbHOCTb, CIIOCOOHOCTh K CAMOKOHTPOJIIO.
OnHuM U3 BaXXKHEMIIMX KaueCTB OTBETCTBEHHOW JIMYHOCTU SABIISIETCS OOPaIIeHHOCTh
TpeOoBaHUI K camoil cebe, a HE K OKPYXKAIOUUM. OMIUPUYCCKUM aHAJIOTOM
OTBETCTBEHHOCTH MOKHO paccMaTpuBaThb HMHTEPHAJIBHBIN JIOKYC KOHTpPOJs, T.€.
BOCIPUSTHE ce0sl KaK MPUYHHBI TPOUCXOSILETO.
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[Tporecc cTaHOBIIGHUS W PAa3BUTHUS OTBETCTBEHHOCTH HEPAa3pBIBHO CBS3aH C
pa3BUTHEM peIICKCUU U OTIPEACISIETCS HATMIUEM PeQIICKCUBHON TTO3UIINN CyOheKTa
KU3HEICATCTLHOCTH.

B ncuxonormyeckoit Hayke pediekcus — 95TO TPoIecc CaMOIO3HAHUS
CyOBEKTOM BHYTPEHHHX IICHXMYECKHX aKTOB U COCTOSHUU. PediekcuBHOCTH
packpbiBaeTcsi A.B. KaprnoBbsiM Kak KauecTBO CyOBEKTa, C MOMOIIbI0O KOTOPOrO OH
crocobeH kak (OpMHUpOBATh OIpENEJICHHbIE KayecTBa CBOCW CaMOCTH, TaK W
pacro3HaTh T€ KadecTBa, KOTOPHIE HE MPUHAIEKAT eMy Kak cyOnekTy (Kapnos,
2003). Pedutekcust nesareabHOCTH CyObeKTa paccMaTpuBacTCs B ¢ Tpex (GopMax 1o
«BPEMEHHOMY» TPHUHIMITY: CHTyaTHBHas (aKkTyallbHas), PETPOCICKTHBHAs U
NePCIIEKTUBHAS peduiekcus. CuryatuBHas pedaekcus obecrieunBacT
HETIOCPEICTBEHHBIN CAMOKOHTPOJIh TOBEICHUS YEJIOBEKa B aKTyalbHOW CHUTYyaIluH,
OCMBICJICHHE €€ 3JIEMEHTOB, aHallu3 MPOUCXOoAsIero. PerpocnekTuBHas peduekcus
MIPOSIBJISIETCS B CKIIOHHOCTH K aHAJIU3Y YK€ BBITIOJIHEHHON B MPOIILIOM JESTEIHHOCTH
M CBEPIIUBIIUXCSA COOBITHIA. B 3TOM citydae mpeameramu pediIeKCUU SBISIOTCS
MOTHUBBI W TIPUYHHBI MPOU3OIICANIETO, COJASPKAHUE TIPOIIOTO IOBEACHUS, €T0
pe3yibTaThl, momyiieHHble omuOku. [lepcriekTuBHAsS pediiekcus BBIpakacTcs B
TIIATSIIBHOCTA OOMyMBIBAHUS W IIAHUPOBAHHMS YEIOBEKOM CBOETO OyayIero
MTOBEICHUSI.

[Io MHEHWIO YyYEHBIX, pe(]eKCHs BBICTyMaeT 3HAYUMBIM KOMIIOHEHTOM
CaMOTIOHMMAaHHUs, PE3yJIbTATOM KOTOPOTO SIBIIAETCS OOBACHEHHE YEIOBEKOM CBOMX
YyBCTB, MOTHBOB, yMEHUE OOHapyKXUBaTh CMBICI TOCTYNKOB. PediekcuBHbie
CBOMCTBa XapakTepa CBS3aHbl C IEJISIMH KU3HU M JEATEIbHOCTH, IIEHHOCTHBIMU
OpUEHTAllUSMH, YCTAaHOBKaMM, CIOCOOCTBYSl OOpa3OBaHMIO M CTaOMJIM3AINU
€IMHCTBA JIUYHOCTH, BBITIONHSA (PYHKITUIO CAMOPETYIISIUU, KOTOpas SBJISETCS OJJHUM
U3 BAXHEHIIMX ¥ TPUHIUIHAIHGHO HEOOXOJUMBIX TICUXMUYECKHMX MEXaHU3MOB
peanu3alyi BHYTPEHHE TETCPMUHUPOBAHHOW aKTUBHOCTH CYOBEKTa, B TOM UHCIIE H
cyObeKTa yueOHO-po(heCCUOHAIBHOM JIeSITEILHOCTH.

IpakTukym

3ananue 1. OnpeaesieHue J0Kyca KOHTPOJIS

3ajaHue MO3BOJISAET BBISAIBUTH YOEXKICHHS Y€JIOBEKa OTHOCHTEIBbHO TOTO, TE
JIOKAJIU3YIOTCA CUJIbI, MOABEPTalOINe BIUSHUIO, YIPABICHUIO U KOHTPOIIO TO, YTO
IPOUCXOMUT B ero >ku3Hu. Jluma, yOeXIeHHbIe B TOM, YTO TJIABHBIE CHJIBI,
OTIPEENSIONINE UX KU3Hb, HAXOATCS BHYTPU HUX caMUX (3TO MX YCUIIUS, CTapaHus
U CIIOCOOHOCTH), HA3bIBAIOTCS WHTEPHAIIAMH, WM JIIOJBMH C BHYTPEHHUM JIOKYCOM
koHTpotis (JIK). Jluma, yoexxaeHHbie B TOM, YTO MPOUCXOSINEE C HUMU 3aBUCUT OT
BHEITHUX (PakTOpoB (OT APYrHX JIOJIEH, OT CyAbObl WM CiIy4asi), Ha3bIBAIOTCA
AKCTEpHAJIAMU, UJIU JIIOJIbMU C BHEITHUM JIOKYCOM KOHTpPOJIA. UeM BhlIllle TOKa3aTean
MHTEPHAIIBHOCTH, T€M Oo0Jieeé BEPOATHO, YTO YEJIOBEK UYYBCTBYET C€0s XO3SIMHOM
COOCTBEHHOW CyAbOBI, OTJIMYAETCS YBEPEHHOCTHIO B cebe u o0namaeT Oosee
BBICOKUM YPOBHEM Pa3BUTHsSI CaMOPETYJSIUU KU3HEIEATEIbHOCTH. YeM HIxKe
MOKa3aTesId UHTEPHAIBHOCTH, T. €. YeM OJIMKE YEJIOBEK K MOJIOCY BHEIIHETO JIOKyCa
KOHTPOJISl, WK SKCTEPHAIBHOCTH, TEM MEHEE YeJOBEK yBEpeH B ceOe u Oouiblie



HY)KJIA€TCS B TOMOIIM, SIBJISSICH HEJOCTATOYHO CAMOCTOSATEIBHBIM B PEIICHUU
Pa3IMYHOTrO pOJa KU3HEHHBIX 3a]a4.

Jlns onpeneneHuss COOCTBEHHOrO JIOKyca KOHTPOJII OTBETHTE HA BOIPOCHI
ONPOCHUKA, MOJCYUTANTE PE3yJIbTaThl, MPOAHATUZUPYUTE OOLIYI0 HHTEPHAIIBHOCTD U
€€ aCIeKThI.

MeTtonuka «JIokyc KOHTPOJISD» (ET. Kcenogonrosa). Cwm.
https.//psytests.org/personal/usk.ntml  (Moocno 3amenumes  memoouxoii  « Ypoeerw
CyOBLEKMUBHO20 KOHMPOJIALY)

3aganme 2. Pemenue KeiicOB 10 Pa3sBUTHI0O OTBETCTBEHHOCTH
COTPYAHHKOB OPraHU3alun

Keiic 1

Amnppeit [letpoB Tpu Mecsinia Hazaa MOTYYUIT JOJKHOCTh HadallbHUKA OTJETa
MapKeTHUHra B KPYMHOW MPOM3BOJCTBEHHOW KOMIaHUU. O KOMIAHUU OT3bIBAETCA,
Kak 00 aBTopuTapHOW. Ero HemocpencTBeHHBIA PYKOBOAUTEND (YMPaBIISIOMIMMA
IUPEKTOp) TpeOyeT MHOro, cam JOTOBOPEHHOCTEH HE COOJI0JAeT, COBEIIAHMS
IIPOBOJIUT TOJILKO C II€JIbI0 BHITOBOPOB M Haka3zaHuM. [lomunMHEHHBIE B €ro OTaene
MPUBBIKIN JIETAaTh TOJBKO TO, YTO TOBOPHJI UM TPEKHUN PYKOBOAUTEIH, K HOBOMY
PYKOBOJIMTEIIIO OTHOCATCS C MOJO3PEHUEM, HHHUIIMATUBBI HE MposBILIOT. Korma oH
Halucaj IJlaH padoThl OTAENa Ha roj, €ro pacKpUTUKOBAIM U CKa3alid, YTO OH HE
yMmeeT paborarb. Ilo aum4HOCTHBIM XapakTtepuctukam Anapes IlerpoBa MOXKHO
OXapaKTepu30BaTh KaK YBEPEHHOr0, aMOMIIMO3HOTO U OOIIUTEIBHOTO 4YEJIOBEKA,
KOTOPBIN XOYET Pa3BUBATHCA U XOPOIIO 3apadaThiBaTh.

Bonpocul k keticy

3a yTo B JaHHOM CUTyallul HECET OTBETCTBEHHOCTh AHpeil [leTpo?

3a 4TO OH TOYHO HE HECET OTBETCTBEHHOC