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1 O01mume noJ103KeHHA

PabGowas mporpamma  guctuiiMHbl  «CHCTEMBl  WHTEJUIEKTYyalbHOM  3aIUTHI
nH(pOpMAIUKI» COCTABIICHA B COOTBETCTBHH C TPEOOBaHUAMU (ellepaTbHOTO rOCyIapCTBEHHOTO
00pa30BaTENILHOTO CTaHJAPTA, YTBEPXKACHHOTO MPHUKAa30M MMHHUCTEPCTBA HAYKH W BBICIIETO
oOpazoBanus Poccuiickoit denepamuu Ne 1457 ot 26.11.2020, u ocHOBHOH MpodheccnoHaTbHON
00pa30BaTeIILHON MPOTPAMMBI TIOJITOTOBKU «AHAIN3 06€30MacHOCTH HH()OPMAIIMOHHBIX CHCTEM>»
o crienuansHOcTH 10.05.03 "MHbOopManmonHast 6€3011aCHOCTh aBTOMATU3HPOBAHHBIX CUCTEM "

[IpakTHueckas MoAroTOBKa peaau3yeTcsl Ha OCHOBE:
[IpodeccronanbHBIN cTaHIAPT YTBEPKICHHOTO MPUKAa30M MHHHCTEPCTBA TPY/AA U COMUATBHON
3amuThl 0T 15 centsiops 2016 roma N 522 Ne§43 "Cneumanucr mo 3ammure WHGOpPMAIUU B
aBTOMAaTU3UPOBAHHBIX cUcCTeMax" 3aperuCTpUpPOBaHHOTO B  MUHHCTEPCTBE  IOCTULUU
Poccuiickoit denepanuu 28 centsops 2016 roma, peructpaunonubiii N 43857. O600meHHas
tpynoBas ¢yHkums: D/02.7 Pa3paboTka MPOEKTHBIX pEIICHUI MO 3amure WHPOPMAIMHA B
aBTOMATH3UPOBAHHBIX cucTeMax, B/01.6 [lmarHocTmka cucTeM 3amUThl  HH(DOPMAIH
aBTOMAaTU3UPOBAHHBIX CHCTEM.

3amaun -M3yuenue pa3nuyHbIX METO/I0B OPraHU3aMH HHTEIIEKTYaIbHBIX CUCTEM
ANCTUIITTNHEI 3amuThl HHpOpMaLnH, K1accuukauy HHPOpPMAaIMH, COBPEMEHHBIX
MOAX0/I0B K IOCTPOEHHUIO 3aIUIIEHHBIX CUCTEM

- OCBOCGHHE TEOPETUYECKUX OCHOB DPA3pabOTKH CHCTEM MCKYCCTBEHHOIO
UHTEIUIEKTA;

- OBJIaJICHUE OCHOBHBIMH MPUHIMIIAMH [TPOEKTUPOBAHMSI IKCIIEPTHBIX CUCTEM;
- BbIpabOTKAa y CTYIEHTOB YMEHHS HCIOJb30BaTh B IPAKTHUYECKOM
IIPOrpaMMHMPOBAHUN OCHOBHBIE MOJEIM U METOJbl IOUCKA pPEIICHUH B
pa3IMYHBIX IPOCTPAHCTBAX COCTOSHHUIA;

- pa3BUTHE HAaBBIKOB IOCTPOECHUS CCTEM PACIO3HaBaHMsI 00pa30B U PEUH.

OcHOBHBIE Knaccudukanus u knacrepuzanus
paszienbl / TeMBI | PacriosHaBaHHe 00pa3oB
JUCLUUILUIMHBI

2 IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI MO JUCIHUIJIMHE (MOILYII0),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTUKEHHS] KOMIIeTeHIIUMH

[Iponecc  wm3yueHwss  TUCHMIUIMHBI ~ «<CHCTEMBl ~ HMHTEIUICKTYaJbHOW  3alUTHI
nHpOpMAIMK»» HANpaBieH Ha (OpMUPOBAHHE CICIYIOIIUX KOMIICTCHIIMH B COOTBETCTBHU C
®I'OC BO u ocHoBHO# 00pa3oBaTenbHOI nporpaMMoit (Tabnuua 1):

Tabmuna 1 — KomnereHuy 1 MHIMKATOPBI UX JTOCTHIKCHUS

KOI[ 1 HAUMCHOBAHUC I/IH,Z[I/IKaTOpLI JOCTHIKCHUA HnaHpreMLIe PE3YyJIbTAThI
KOMIICTCHIIUHA 06yquI/1$[ IO AU CHUIIJINHEC

Ob6menpodeccroHalbHbIE

OIIK-8  Cmoco6en | OIIK-8.1 3HaeT  OCHOBHBIE | 3HAET OCHOBHBIE MEPCIIEKTUBBI
IPUMEHATh  METOJIbl | MEPCHEKTUBBl PA3BUTUS HAYKH W | pa3BUTUS HAyKU M TEXHUKU B

Hay4HBIX TEXHUKM B 00JacTH 3alMTHl | 00JACTH 3alUThl MHPOPMALUU

UCCIIEIOBaHUM  mpu | HHGOpMaLUU U | ¥ aBTOMAaTU3UPOBAHHBIX CUCTEM

MIPOBEACHUU aBTOMATH3UPOBAHHBIX  CHCTEM,

pa3paboTox B | OCHOBHBIE METO/bl TPOBEJCHUS

oOmnactu 3alUThl | HAYYHBIX UCCIIEI0BAHUI

uHpOpMaIUU B

aproMaTu3upoBaHHelX | OIIK-8.2  YMeer npuMeHSTH | yMeeT NPUMEHSITh METOIbl U

cucremMax METOJIbl HAYYHBIX HCCIEIOBAaHHUM | CHCTEMBbI UCKYCCTBEHHOTO
B npoecCHOHANBHON | MHTEJUIEKTa TPH  peau3aliu
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https://docs.cntd.ru/document/420377328#6500IL
https://docs.cntd.ru/document/420377328#6500IL

ACATCIBHOCTH, B TOM 4YHUCJIC B
pabote Ha/JT
MCKIUCHUTIIIMHAPHBIMUA u
WHHOBAaITMUOHHBIMH MMPOCKTAMU,
YMCEECT TNIPUMCHATHL MCTOABI U
CHUCTEMbI HCKYCCTBCHHOI'O
UHTEIUIEKTa IIpU  pealu3aluu
NPaKTUYECKUX  Pa3paboOTOK B
oOmactu 3ammuThl WHGOpPMALUU B
ABTOMATHU3UPOBAHHBIX CUCTCMAX

NPaKTUYECKUX Pa3paboTOK B
obnactu 3ammThl MHGOpPMAIHH
B ABTOMATU3UPOBAHHBIX
crcTeMax

OIIK-8.3 Bmageer HaBBIKAMH
MPUMEHEHHS] HayYHBIX METOJIOB B

Bnageer wmeromamu pemieHus
Hay‘IHO-TGXHI/I'-IGCKI/IX 3a1a4 B

npohecCuoHaIbHOU obnactu cBOEH

JIeITEeHHOCTH, HABBIKH PEIIeHHs | MPo(ecCHOHATBHOM

HAyYHO-TEXHUUYECKMX 3aJad B | IEATEIBHOCTH

obnactu cBOEM

npohecCuoHATBHOU

JIeSITEeITbHOCTH
OIIK-7.1 Crioco6en | OIIK-7.1..1 3Haer nporpammuble | 3HaeT IIPOrpaMMHBIE u
WCTIOJH30BAaTh u MPOTpaMMHO-AIapaTHBIE | IPOTPaMMHO-aIapaTHbIE
MpOrpaMMHEIE U CpeAcTBa ISl MOJEIUPOBAHUS W | CPEICTBA JIJISI MOJEIUPOBAHUS U
MIPOrPaMMHO- WCTIBITAHUSI ~ CHUCTEM  3alllWTHI | HCIIBITAHUSI CHCTEM  3aI[UTHI

arrmaparHbIe CPeJICTBa
IUTSL MOJISITAPOBAHUS
Y VCTIBITAaHUS] CHCTEM
3aIUTHI
MH(POPMAITMOHHBIX
CHCTEM

MH(OPMALIMOHHBIX CHCTEM;
METO/IbI MIPUMEHEHUS
MPOrpaMMHBIX W IPOrPaMMHO-
anmnapaTHbIX CpEICTB IS
MOJENUPOBAHUS W  HCIBITaHUSA
CUCTEM 3aIUTHI

I/IH(bOpMaI_[I/IOHHBIX CUCTEM

MH(OPMALMOHHBIX CUCTEM

OIIK-7.1..2 VYwmeer BbIOUpaTh
IpOrpaMMHBIE W MPOTPAMMHO-
arrmaparHble cpencTBa st
MOJICIMPOBAaHUSI W UCIBITAHUS
CHCTEM 3alIUTHI
UH(POPMALMOHHBIX CUCTEM

YMeet BbIOMpATh MPOTPaMMHbIE
u IpOrpaMMHO-aIapaTHbIE
CpEeICTBA Uil MOJICTUPOBAHUS U
UCHBITAHUS CUCTEM  3aIllUThI
UH(OPMALIMOHHBIX CUCTEM,

OIIK-7.1..3 Bmageer HaBbIKamMu
OPUMEHECHHUS IPOrPaMMHBIX U
IIPOrPaMMHO-aIMapaTHBIX
CPEICTB HJsl MOJEIUPOBAHUS U
HCIBITAHUS CUCTEM 3aIllUThI

Bnaneet HaBBIKaMH
INPUMCHCHHA IIPOI'PaMMHBIX H
IMporpaMMHO-alIapaTHbIX
CpeaAcCTB It MOACIIUPOBAHUA U
HCIIBITAaHUSA CUCTEM 3allIUThI

3 MecTto AMCHUILVIMHBI (MOYJ151) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

I[I/ICL[I/IHJ'II/IHa(MOI[y.]IB) «Cucremsl HHTCJ’IJ’IGKT}’&J’ILHOI’I 3alIUThI I/IH(l)OpMaI_II/II/I» HU3Yy4acTCsa

Ha 5 kypce B 10 cemectpe.

I[I/ICLII/IHJ'II/IHH. SIBJIsIeTCS 0a30BOM IlHCI.IHHJIHHOfI, BXOJHUT B COCTaB osoka 1 ((I[I/ICLII/IHJII/IHBI

(MO,Z[yJ'II/I)» N OTHOCHUTCA K JUCHHUITIIMHAM 00s13aTCIbHBIM.

I[J'IH OCBOCHUA OUCHUIIIHHBI HCO6XOI[I/IMBI 3HAaHUsA, YMCHUS, HABBIKU U (I/IJ'II/I) OIIBIT
HpaKTH‘{CCKOf/'I JACATCIBbHOCTH, C(l)OpMI/IpOBaHHLIe B MMPOLECCCC U3YUCHUA NUCHUIIIINH / IMPAKTHUK:
Teopml peUICHUs I/I306pCTaTCJIBCKI/IX 3aaaq, Pa3pa60TI<a
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0e30MacHOCTH, pa3padoTKa MoJene yrpo3 Oe30MacHOCTH aBTOMATH3UPOBAHHBIX CHCTEM,
IIPOrpaMMHO-aIapaTHBIE CPEICTBA 3AIUTH HH(POPMAITHH.

3HaHUsA, YMEHHUS U HABBIKH, C(OOPMUPOBAHHBIC MPU M3YYCHUH AUCHUIUIMHBI CHCTEMBI
MHTEIUICKTYaJbHOU 3amuThl HH(OopManuu OyayT BOCTpeOOBaHBI MPU MOATOTOBKE K MPOLEType
3alUTHl W 3aIIUTE BBITYCKHOW KBaTHM(UKAIMOHHOW pabOTHI, MOATOTOBKE K Cladye U caaye
rOCyJapCTBEHHOTO 3K3aMEHa, HayYHO-UCCIIE0BATEIbCKOM PaboTHI,

Hucumrumaa «CHCTEMBl  MHTEIUICKTYaJIbHOW — 3alUTHl  MHPOpPMANUU»  YaCTHYHO
peasmzyeTcss B (opMe MPaKTHUYECKOW MOATOTOBKU. [IpakTWueckas MOArOTOBKA OpPraHW3yeTCs
IyTEM BBITIOJIHEHHUS JTAOOPATOPHBIX padoT.

Huctmmummaa «CHCTeMBl HMHTEJUICKTYyalbHOM  3aliuThl  MHGOpPMANMKU» B  paMKax
BOCIIMTATENIFHOW pabOThl HampaBieHa Ha (OPMHUPOBAaHHE Yy OOYyYAOIIUXCS YMEHHUS
APTYMCHTUPOBATh, CaMOCTOATCIIBHO MBICIIMTb, pPa3BUBACT HpO(l)eCCI/IOHaJ'H)HBIe YMEHUA,
OTBCTCTBCHHOCTH 3a BBIITOJIHCHUEC y‘I€6HO'HpOI/I3BOI[CTBeHHI)IX 3a)IaHI/II\/'I.



2 O0beM TUCHUILTHHBI (MOIYJIs) B 32a4€THBIX eHHUIIAX ¢ YKA3aHHEM KOJUYeCTBA
aKaJleMH4YeCKNX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaloumxcs ¢
npenojaasareseM (10 BHAaM y4eOHbIX 3aHATHIT) M1 HA CAMOCTOSATEIbHYIO PadoTy

o0yuyamuxcst

OO6mast Tpy10€eMKOCTh (00bEM) AUCITUILIIUHBI COCTABIACT 4 3aUeTHBIX eauHull, 144

AKaICMHUYCCKHUX YaCOB.

Pacnpenesienue o0beMa qUCUMIIJIMHBI (MOAYJISA) 110 BUIAM YYeOHBIX 3aHATHI

NpeaAcTaBJIeHO B Tabauile 2.

Tabmuna 2 — O6beM AUCIUIUTIHBI (MOJTYJIsT) IO BUJAM Y4eOHBIX 3aHSATHIA

Bcero
O0beM TMCUMTTHHBI aKajgeMH4YecKHX
4acos
OO6mast TpyA0€MKOCTh UCITUTLTHHBI 144
KonTakTHast aynuTopHasi pa6ora o0y4aromuxcs ¢ npenojaasareJsieM (1o 96
BH/IaM Y4eOHbIX 3aHATHH), BCEro
B Tom uucne:
3aHATHSA JIEKIHOHHOTO THNA (JISKIIMY U WHBIE YIcOHbIC 3aHATHS,
npeycMaTpUBAIONINE IPEUMYIIIECTBEHHYIO TIepeiady yaeOHOM 32
nH(pOpMaLUK IeAarorn4ecKuMU pabOTHUKAMU )
3aHSITUSI CEMUHAPCKOr0 TUIA (CEMUHAPBI, TPAKTUUYECKUE 3aHSITHS,
MPaKTUKYMBI, Ta00paTOpHbIE pabOTHI, KOJUIOKBUYMBI U UHBIC AaHAJIOTUYHBIE 64
3aHATHUSA)
CamocTrosiTesibHast padoTa 00y4arOIIMXC U KOHTAKTHas padora,
BKJTIOUAIOLIAs TPYINIIOBbIE KOHCYIbTAIlUU, HHINBUAYATbHYIO paboTy
oOyuaronuxcs ¢ mpenojaBaTessiMu (B TOM YHMCIIE UHIUBUyalbHbIE 48

KOHCYJIbTAIINH ); B3aUMOJICHCTBUE B 3JIEKTPOHHOI HH(OPMAIIMOHHO-
o0Opa3oBaTeNbHOM cpesie By3a

[IpomexyTouHas aTTecTanus o0ydaromuxcs — 3a4_c_oIf

3 Conep:xkaHue TUCHUILUIUHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/eiam)
€ YKa3aHHeM OTBEJIeHHOr0 HA HUX KOJIMYeCTBA aKaJeMHYeCKHUX YaCOB U BU/0B

yueOHOoi padoThI

Tabnuna 3 — CtpykTypa u cofepKaHue TUCITUIUIUHBL (MOIYIs)

Bunael yue6HoIi paboThl, BKITIOYas
CaMOCTOSITENbHYIO padOTy 00yJaromuxcs u
TPYILOEMKOCTh (B Hacax)

HaumeHnoBaHue pa3zienos, TeM U KonrakrHas pabota
coJiepKaHKue MaTepHuasa npernoiaBaTens ¢ 00yJaromuMucs
Jlekuun | Cemunapckue | Jlaboparopusie | CPC
(mpakTHUeCcKHe 3aHATHUSA
3aHATHUSA)
Kaaccupuranus. 16 32 24

Onucanne u Qopmanuzanus npoOIEMBI.




HaumenoBanue pa3zienos, TeM 1
COJIepKaHNE MaTepuana

Bunpl yaeOHOM paboThI, BKITIOUAst

CaMOCTOATENBbHYIO Pa0OTy 00YyJaIOMIMUXCS U

TPYAOEMKOCTb (B Hacax)

KonTakTHas padora
npernojaBaTelis ¢ 00yJaromuMucs

Jlexuuu | Cemunapckue | JlabopaTopHsbie

(mpakTruyeckue 3aHATUSA

3aHSTHUSA)

CPC

Paznmumne dopm ommcanust nmpobieM U €ro
BIIMSIHUE Ha KoMmIbloTepusaiuo. Dopmel
MpeACTaBICHUS HH(POPMAIIUU HA PA3THIHBIX
JTanax MoHUMaHus. Pa3nuuus B MocTaHOBKE
MpoOJIeMbl M3-3a paszuyusi B TMOJXO0JaX K
o0bekTy. Knaccuduxkarus tTumnos mpooiieM u
MeToabl ux pemeHus. OO6nacte mpobieMm,
OTHOCSIIIIUXCS K HMCKYCCTBEHHOMY
uaTemekty. DC, Kak OTAenbHas 00J1acTh
nn. dopmMasibHbBIE OCHOBBI 9C.
ApxuTeKTypa 9C. Merononorus
MOCTPOEHHUS 9C. Knaccudukarusi.
[IpencraBnenue 3HAHUM B
WHTEJUICKTYaJIbHBIX cucTeMaX. OCHOBHBIE
MOHATHS W ompeneneHus.  Mopenu
MpEeACTaBICHUST  3HAHWKW  (TIOBTOpEHHE).
Cocra 3nanuii  OC. Crpykrypa u
opranuzamusi 3HaHuid B OC. Metoapl
puoOpeTeHUs 3HAHUU. Cucrembl
MTOHUMAaHHUs €CTECTBEHHOTO A3bIKA.
Mopdosiorudeckuii, CHHTAKCHUYECKHH |
CEeMaHTHYECKUU aHanu3 BXOJTHBIX
coobOmenuid. MeTonpl aHalM3a BXOJHBIX
coobmenuil. CucremMbl  pacro3HaBaHUS
obOpa3oB. TeHneHUUU pa3BUTUS CUCTEM
UCKYCCTBEHHOIO HHTEIUIEKTa B 3a7adax
MH(pOpMAITMOHHOM 0€30MacHOCTH.
Annpoxkcumarius byHKIMH OqHOM
MEPEeMEHHON C TIOMOIIBbI0 MHOTOCIOMHOMN
HelponHoil. Kiacrepuszamusi ¢ HOMOIIbIO
HEHUPOHHBIX CeTen. Annpoxkcumanus
GyHKIMM OJHOM MEPEMEHHON C MOMOIIBIO
anmnaparta HeudeTkod Jjoruku. IlocTpoenue
HEUYETKOMN JKCIEPTHOMN CHUCTEMBI.
Knacrepuzanuss ¢ mNOMOIIBIO  alroputMa
HEYETKUX IIEHTPOB

Knacrepuzauus

3amaun knaccuuKanys W KIacTepH3aIusl.
HEWPOHHBIE CETH. MAIIUHHOE 3pEHHUE.
OOyuenne HEWpOHHBIX ceTel. Peammzarus
Ha Pa3JIMYHBIX SI3bIKaX U TIaTHopMax.

16 32

24

UToro

32 64

48




Bunpl yaeOHOM paboThI, BKITIOUAst
CaMOCTOATENBbHYIO Pa0OTy 00YyJaIOMIMUXCS U
TPYAOEMKOCTb (B Hacax)

HanmenoBanue pa3nenos, TeM u Konrakrnas pabota
coJiepKaHKue MaTepuasa npernojaBaTelis ¢ 00yJaromuMucs
Jlexumu | Cemmuapckue | Jlaboparopusie | CPC
(mpakTruyeckue 3aHATUSA
3aHSTHUSA)

no JTMCHMIIJINHE

4 BuHeaynuTopHasi CaMOCTONAITeIbHAsSI Pa00Ta 00y4YaIOIIMXCH 10 TUCHUILIMHE
(MoxyJ110)

[Ipyu  mIaHUpOBaHWM  CAMOCTOSITETLHOW  PabOThI  CTYAEHTY  PEKOMEHIYeTCs
PYKOBOJICTBOBAThCSl CJICAYIOIIMM paclpeiesieHHeM 4YacoB Ha CaMOCTOSITENIbHYIO padoTy

(Tabmuma 4):

Tabmuma 4 — PexoMenayeMoe pacrpeieieHue 4acoB Ha CaMOCTOSITEIbHYIO paboTy

KoMIIOHEHTBI caMOCTOSITEJILHOMH PA00THI KosmnuecTBo yacos
N3ydeHne TeopeTHYeCKUX pa3/iesoOB IM CIIUILIMHBI 5
[loaroToBka K 3aHATUSM CEMHHAPCKOTO THIA 5
[Toaroroska u oopmieHue PT'P 38
Bcero 48

5 OueHoYHBbIE CpPeICTBA /5 NPOBeIeHUs] TEKYIIero KOHTPOJIA
U MIPOMEKYTOYHOM aTTecTaluu 00y4alouuXxcs no JUCHUILIHHE (MOTYJII0)

@OHJT OUEHOYHBIX CPEJACTB [JIsl MPOBEACHUS TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXYTOUYHO aTTecTauuu npenacrasieH B [Ipunoxenun 1.

[TonHbIN KOMIUIEKT KOHTPOJIbHBIX 3aJaHUM WM MHBIX MaTepUajoB, HEOOXOAUMBIX HJIs
OIICHMBAHUS PE3yJbTAaTOB OOY4YEHHUS MO TUCHUIUIMHE (MOMAYINIO0), MPAaKTHUKE XpaHUTCS Ha
kadeape-pazpaboTunke B OyMaKHOM U 3JIEKTPOHHOM BH/JIE.

6 YueOHOo-MeToqUYeckOoe U HHPOPMAIMOHHOE oOecredyeHHe JTUCIHUIIMHBI
(MoxyJis)

6.1 OcHoBHasi JuTEpaTypa

1 Antamomkus, O. A. CucreMbl MHTEJUIEKTYaJlbHOM 3alIUThl HHpOpManuu. Teopus u
MpaKTUKa [ D7eKTpoH-HbIN pecype] : yueOHuk / O. A. Antamoukus. - Kpacnosipck: Cub. dexep.
yH-T, 2012. - 247 c. // ZNANIUM.COM : snekTpoHHO-OMOIMOTEYHast cuctema. — Pexum
noctyna: http://znanium.com/catalog.php#, orpannuenHslil. — 3ari. ¢ 3kpaHa.

2 IIpaktrnyeckas CrcTeMbl MHTEIIEKTYaIbHOM 3alIMThl MH(GOPMAIMKM Ha OCHOBE Yy4eOHOTO
npumMepa: YueOHoe nocobue / Marpmek JI.A., JInonr B.JL, - 3-e u3z., (31.) - M.:BUHOM. Jla6.
3Hanuil, 2015. - 959 ¢ // ZNANIUM.COM : snekTpoHHO-OMOMMOTEeYHas cuctema. — Pexum
noctyna: http://znanium.com/catalog.php#, orpannuenHsli. — 3ari. ¢ 3kpaHa.

3 OOBEKTHO-OPUEHTUPOBAHHOE IpPOrpaMMHUpoOBaHue ¢ npumepamu Ha C#: VYuebHoe
nocobue / Xopes IL.b. - M.: ®opym, HUL[ NUHOPA-M, 2016. - 200 ¢ // ZNANIUM.COM :
ANIEKTPOHHO-0MOMMOTEeYHast cuctema. — Pexxkum poctyna: http://znanium.com/catalog.php#,
OTpaHUYEHHBIN. — 3aril. ¢ SKpaHa.




8.2 JlonoiHuTeE/ILHAS IMTEPATYPA

1 BBenenue B mporpaMMHyto nHXeHeputo : YueObnuk / B.A. Autunos, A.A. bByonos, A.H.
IMeuekun, B.K. Cromunes. — M.: KYPC: UH®PA-M, 2017. — 336 ¢ // ZNANIUM.COM :
ANIEKTPOHHO-0MOIMOTEeYHas cucteMa. — Pexxum mocryma: http://znanium.com/catalog.php#,
OTpaHUYEHHBIN. — 3aril. ¢ FKpaHa.

2 OOBeKTHO-OpUEHTHPOBAHHOE MTporpamMmmMupoBanue Ha Visual Basic B cpeae Visual Studio
.Net/B.H.Illakun, A.B.3arso3akuna, I'.K.CocHoBrkoB - M.: ®opym, MIHOPA-M, 2015. - 400 ¢ //
ZNANIUM.COM : sanekTpoHHO-0MOMMOTEYHAs cucreMa. — Pe- )kxum nocrymna:
http://znanium.com/catalog.php#, orpaHnndeHHbIN. — 3ari. ¢ YKpaHa.

3 [IpakTiKkyMm 1o 00BEKTHO-OPHUEHTHPOBAHHOMY IIporpamMmmupoBanuto / baOymkuna N.A.,
OxkynoB C.M., - 4-e u3a. - M.:BUHOM. JI3, 2015. - 369 c. // ZNANIUM.COM : s1eKk-TpOHHO-
6ubnuoreynas cucrema. — Pe- sxuMm foctyna: http://znanium.com/catalog.php#, orpanu-4eHHbIi.
— 3ar. ¢ ’KpaHa.

4 Meiiep b. O0bEKTHO-OpHUEHTUPOBAHHOE TPOrPaMMUPOBAHNE U ITPOrPaMMHas HHKE-
Hepust [DnekTpoHHbIN pecypce]/ Meiiep b.— DnexTpon. TekcroBble JanHble.— M.: UHTEpHET-
Yuusepcurer Mapopmannonnsix Texnomoruit (MHTYUT), Aii [Tu Op Menua, 2019.— 285
¢c.— Pexum nmoctyna: http://www.iprbookshop.ru/79706.html.— 3BC «IPRbooks»

6.2 Mertoanyeckue yKa3aHus JJs CTYJA€HTOB 110 OCBOEHUIO THCIMIJIHHBI
OO0yueHue AMCUMIUIMHE «AJMHHHCTPUPOBAHUE CHUCTEM M KOMIBIOTEPHBIX CETeH»
MpeanosiaraeT 3y4eHue Kypca Ha ayAUTOPHBIX 3aHATHUAX U B XO/I€ CAMOCTOSATEIbHON PabOTHI.

AyauTOpHBIE 3aHATHS TPOBOAATCS B (JOpMeE JICKIHH 1 Ta00PATOPHBIX 3aHSTHIA.

Tabmuma 7 MeToaudeckre yka3zaHus K OTICIbHBIM BUAAM ACSTEIbHOCTH

Bung OpraHu3zaius AesTeIbHOCTH CTYJICHTa
y4eOHOTO 3aHATHUS
Jlexuus Hanmmcanune KOHCHeKTa JIGKIMHA: KpaTKO, CXEMaTH4YHO,

IIoCjaeA0BaTCIbHO (bI/IKCI/IpOBaTB OCHOBHBIC IIOJIOXKCHHA. BI)II[CJ'ISITB
KJIIOYEBBIC CJIOBA, (l)OpMYJ'IBI, OTMEYaTh Ha IOJIX YTOUHSAIOMIHEC
BOITPOCHI I10 TCME 3aHATUSA

JlaboparopH PaboTa ¢ aBTOMaTU3UPOBAaHHBIMU PAOOYNUMHU MECTaMHU.
b€ 3aHSATHE

CamocTrosiTen Jns OGonee riayOOKOTO M3YUEHHUs PAa3JeioB IUCIUILIMHBI
bHas pabota IPEeIyCMOTPEHbI  OTAENbHBIE BHJBl CAMOCTOATEIHHON pPabOTHI:

MOJArOTOBKA K JIaOOPAaTOPHBIM 3aHATUSAM, M3yYEHHE TEOPETHUYECKUX
pa3/ieNioB U CHUILIHHBI, ToaroToBka KP.

CamocrosiTenbHass ~ pabota  sBisieTcss ~ Haubosnee  MPOAYKTHBHOM  (opmoit
o0pa3oBaTenbHON M TO3HABATENIBHOW JESATENbHOCTH CTyAeHTa B mepuoj oOyuenus. CPC
HampaBjieHa Ha YIUIYOJIeHHEe UM 3aKpeIUieHHe 3HAaHWHM CTYIeHTa, pPa3BUTHE MPAKTHUUYECKHX
ymenuil. CPC mo aucuuminHe «AJIMHUHUCTPUPOBAHME CUCTEM M KOMIIBIOTEPHBIX CETEH»
BKJIFOYAET CIEAYIONINe BUIBI paboT:

— paboTy ¢ NEKIIMOHHBIM MaTepHaloM, MOUCK U 0030p JIUTEPaTyphl U IJIEKTPOHHBIX
HMCTOYHUKOB MH(GOPMAIIUH 110 UHAUBUAYATEHOMY 3aJaHUIO;

— OTIepeXKAIOUIYI0 CAMOCTOSTEIbHYIO PaboTYy;

— U3YYEHHE TeM, BBIHECEHHBIX Ha CAMOCTOSTEbHYIO MPOPAOOTKY;

— MOJITOTOBKY K MPAaKTHYECKUM 3aHSITHSIM;

— BBITIOJTHEHUE U 0POpMIIEHHE pacueTHO-TpaduuecKkoi paboThI.

KoHTpones camocTosiTenbHOM pabOThl CTYIAEHTOB W KAa4€CTBO OCBOCHHS JAUCIMILTHHBI
OCYLIECTBIISIETCS MOCPECTBOM:
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— IIPEACTABIICHUS B YKa3aHHbIE KOHTPOJIbHBIE CPOKU PE3YyJIbTATOB BBIIIOJIHEHUS 3aJaHUN

U1 TCKYIICTO KOHTPOJIA,

— BBITIOJIHEHUS M 3AIIUTHI pacueTHO-rpaguueckoil paboThl;
Pacuerno-rpaduueckass paboTa u OT4ETHl MO JaOOPAaTOPHBIM padoTaM IOJIKHBI OBITH
oopMiileHBl B COOTBETCTBMM C TpeOOBaHUSMHU BHYTPEHHHX HOPMATHUBHBIX JIOKYMEHTOB

OI'bOY BO KHATY.

6.3 CoBpemeHHbIe TmpodeccHOHATbHbIE 0a3bl JAAaHHBIX W HHPOPMAUMOHHbIE
CIIPaBOYHbIE CHCTEMbI, HCIIOJIb3yeMble MPH OCYIECTBJIEHUU 00Pa30BaATEIbHOI0
npouecca no JAUCHUIINHE

1. DnexrponHo-O6ubmmoreunas cucrema ZNANIUM.COM —.

2. KoHncynbTant+

6.4 IlepeueHb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIUMOHHOMI ceTu
«HTEepHEeT», HEOOXOAMMBIX AJI1 OCBOCHH S TUCHMIIJIMHBI (MOXYJIs)

1. Hayunas snextponHnas 6ubnmoreka Elibrary http://elibrary.ru.

C 1enpio OBBIIIIEHUS KaUeCTBa BEJICHNST 00pa30BaTeIbHON ACATEIBHOCTH B
YHHBEPCHUTETE CO3/[aHa AIIEKTPOHHAst ”H(POPMAIIMOHHO-00pa3zoBaTenbHas cpena. OHa
MOIpa3yMeBaeT OPraHNU3aINI0 B3aUMOICHCTBUS MEKIY 00yJIarONUMHUCS U
MPETIOIaBaTeIIIMU Yepe3 CUCTEMY JTMYHBIX KAOMHETOB CTYJIEHTOB, PACIIOJI0KEHHBIX Ha
oQHIIMATEHOM caiiTe yHUBEPCUTETa B MHPOPMAIMOHHO-TEIICKOMMYHUKAIITHOHHOW CETH
«MHTepHeT» Mo anpecy https://student.knastu.ru. Co3mannas "HGOPMAITMOHHO-
oOpa3oBatenbHas cpelia MO3BOJISIET OCYIICCTBIISTh B3aHMOICHCTBHE MEXKTY
y4aCTHHKaMHU 00pa3oBaTeILHOTO MpoIiecca MOCPEJACTBOM OPraHU3aluy TUCTAHIIMOHHOTO
KOHCYJIbTUPOBAHUS 10 BOIIPOCAM BBIITOJIHEHHS TPAKTUICCKUX 3aIaHHH.

6.5 JInueH3MOHHOE MPOrpaMMHoOe obecrieyeHue, CNoJb3yeMoe NMpu
OCyIIeCTBJIEHUH 00Pa30BaTEJILHOI0 MPOoIecca Mo AUCIUTLINHE

Tabnuna 5 — [lepeuenpb UCHOIB3yEMOT0 MPOrPAMMHOTO OOECIIeUeHuUs

Haumenosanue 110

PexBusutnl

Microsoft® Windows
Professional 7 Russian

JInnensuonnsiii ceprudukat Ne 46243844 ot 09.12.2009

Open Office wiu ananor

CB00OTHO-pacpoCTpaHsieMoe

OmneparmonHas cucrema Kali
Linux uan anagor
coJieprkaIas HeoOX0AUMbIC
MOJYINHU IS aHAIHU3a
3aIHIIEHHOCTH

CB0OOTHO-pacpoCTpaHsieMoe

OnepannoHHas cucreMa
Ubuntu wiu aganor

CB00OTHO-pacTIpocTpaHseMoe

I'unepsusop Virtual Box win
a”aJjor

CB00OTHO-pacTIpocTpaHseMoe

O6o3peBarens Google Chrome
WJIN aHAJIOT

CB00OTHO-pacpocTpaHseMoe

BuptyanbHble MaliuHbI
COTJIaCHO TIepeyHIo U3 (POHIIOB
OILIGHOYHBIX CPEJCTB JUIs

CB00OTHO-pacpocTpaHseMoe
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http://elibrary.ru/

JUCIHUITIIMHBI

Parrot OS CB00O0THO-pacIpoOCTpaHsIEMOe

7 Opraﬂn3aun0HHO-nenarornqecxue ycioBus

Opranusanus 00pa30BaTEIBHOIO TPOIECca PErIAMEHTUPYETCS YYEOHBIM IUIAHOM U
pacnucaHueM y4eOHbIX 3aHATUN. SI3bIk 0OyueHus (mpernoaaBanus) — pycckuil. s Bcex BUIOB
ayJIUTOPHBIX 3aHATHN aKaJIEMUYECKUH Yac YCTaHABIMBAETCS MPOJIOJDKATEIBHOCTHIO 45 MUHYT.

I[Ipu  QopmupoBanuM CBOCH HWHIWUBUAYaTbHOW 0Opa30BaTENbHOW  TPACKTOPUHU
oOyJaromuiicss HWMeeT TMpaBO Ha  Iepe3adeT  COOTBETCTBYIOIIMX  JHCUUIUIMH U
npohecCHOHATBHBIX MOJYJIEH, OCBOCHHBIX B IPOLIECCE MPEANISCTBYIOMIET0 00yIeHUs, KOTOPBIH
0CBOOOKIaeT 00y4darouerocst OT HEOOX0AUMOCTH UX ITOBTOPHOT'O OCBOEHHUSI.

9.1 O6pa3oBare/ibHbIe TEXHOJIOTHHI

VY4eOHBIN mpolecc MpH MPEnoJaBaHUM Kypca OCHOBBIBAETCSI Ha HCIIOJIb30BAHUU
TPAAUIIMOHHBIX, HWHHOBAIIMOHHBIX U I/IH(bOpMaIII/IOHHI)IX O6p330BaT€J'II)HI>IX TEXHOJIOTHH.
TpaHI/IHI/IOHHLIe 06p330BaT€J'II>HI>I€ TEXHOJIOTMKU MPCACTABJICHBI JICKIMAMHW W CEMHUHAPCKUMU
(mpakTUyeckuMu) 3aHATUSIMU. IHHOBalIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTUH HCTIONb3YIOTCS B
BHUJIE IIMPOKOTO TPUMEHEHHUS] aKTUBHBIX U HWHTEPAKTUBHBIX (OpM MNpoBeAECHUS 3aHSITHM.
Nndopmanronnsie o0Opa3oBaTelibHble TEXHOJOTHUM  PEATM3YIOTCS IYTeM  aKTUBU3AIUU
CaMOCTOSITEIFHON PaOOTHI CTYJACHTOB B MH()OPMAITMOHHOM 00pa30BaTEIbHOM CpEJIe.

9.2 3aHATHA JEeKIIMOHHOT0 THIIA

JIGKIMOHHBIN Kypc MpEearnojaracT CHCTEeMAaTU3UPOBAHHOE W3JIOKEHHUE OCHOBHBIX
BOIIPOCOB Y4€OHOTO IJIaHa.

Ha nepBoit siekuinu jiekTop 00s3aH MPEeyNpeIuTh CTYICHTOB, IPHMEHUTEIFHO K KAKOMY
0a30BOMY y4eOHHKY (yueOHHKaM, yaeOHBIM TTOCOOMSAM) OyZIeT IPOUUTAH KypC.

JIekMOHHBIN KypC JOJDKEH JaBaTh HAMOOJBIINN 00beM MH(OpManMu B 00ecreurnBaTh
Oosiee rIyOOKOE MOHUMAHKE YIeOHBIX BOTPOCOB MPH 3HAYUTEIBHO MEHBIICH 3aTpaTe BPEMEHH,
94eM 3TO TpeOyeTcsi OOJBITUHCTBY CTYJCHTOB Ha CAMOCTOSTEIEHOE U3yUeHHE MaTepraia.

9.3 3aHATHUA CEMUHAPCKOT0 THIIA

CeMuHapckue  3aHATHSA  MNPEACTaBISAIOT  co0OM  AeTanu3anuio  JIEKIIMOHHOTO
TEOPETUYECKOr0 MarepHalia, MPOBOJATCS B LEISIX 3aKpeIUieHuss Kypca M OXBaTbIBAlOT BCe
OCHOBHBIE pa3Jiebl.

OcHoBHOM  (opMOIl MpOBenEHUST CEMUHAPOB SIBIsSETCA OOCYKIeHHe Haubolee
MPOOJIEMHBIX M CIOXHBIX BOIMPOCOB MO OTIENbHBIM TE€MaM, a TaKke pa3dop NpUMEpOB U
CUTyalluil B ayIUTOPHBIX YCIOBUAX. B 00s3aHHOCTM mpernojaBaTesis BXOJIAT: OKa3aHHE
METOAUYECKOM MOMOIIU M KOHCYJIbTUPOBAHHE CTYJICHTOB 110 COOTBETCTBYIOIINM TeMaM Kypca.

AKTHUBHOCTH HA CEMUHAPCKUX 3aHITHUIX OLICHUBAETCS MO CIAEAYIOIIUM KPUTEPHSIM:

* OTBETHI Ha BOIIPOCHI, MIpearaeMble MpernoaBaTesieM;

* y4acTHE B IUCKYCCHUAX;

* BBITIOJTHEHHE MPOEKTHBIX U UHBIX 33/IaHUN;

* ACCUCTUPOBAHUE MPENO/IABATEINI0 B IPOBEICHNUN 3aHATHH.

OTBeT J0MKEeH OBITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJTHOCIOKHBIM, COJEPKATh
CCBIJIKM HA UCTOYHHKH.

Jloknaapl ¥ ONMOHUPOBAHME JIOKIAJ0B MPOBEPSAIOT CTENEHb BIAJACHUS TEOPETUUYECKUM
MaTepuaioM, a TAKK€ KOPPEKTHOCTh U CTPOTOCTh PACCyX IECHUH.

OneHuBanue 3aJaHUll, BBIMOJHEHHBIX Ha CEMHUHApPCKOM 3aHSATHUH, BXOJUT B
HAaKOIUJICHHYIO OLIEHKY.
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9.4 CamocTosiTe/IbHAsA padoTa 00yyalouuxcs Mo JUCHUIINHE (MOLYJII0)

CamocrostenpHas paboTa CTyIEHTOB — 3TO MPOLIECC AKTUBHOTO, LEJICHAIPABICHHOTO
npuoOpeTeHUs] CTYJACHTOM HOBBIX 3HAHMW, yMEHUHl 0€3 HEeNmOCPEeICTBEHHOTO YYacTHs
[peroiaBaTelis, XapaKTEepU3YIOIIUNACS TPEAMETHOW  HAaNpaBlIEHHOCTHIO, 3P (PEKTUBHBIM
KOHTPOJIEM U OLICHKOW Pe3ybTaTOB JAESTENIbHOCTH 00YyUYaOLIErocs.

Lenu camocTosTenbHON pabOTHI:

* CUCTeMAaTH3alMsl U 3aKpeIUICHUE MOJIyYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTHUECKUX
YMEHUH CTYJIEHTOB;

- yriryOJieHre U pacliupeHue TEOPETUIECKUX 3HAHUM;

- hopMUpOBaHKME YMEHHUI HCIIOJIb30BaTh HOPMATUBHYIO U CIPAaBOYHYIO JTIOKYMEHTAIHIO,
CHELHAJIbHYIO JINTEPATYPY;

* Pa3BUTHUE MMO3HABATEJBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hOpMHUpPOBAHHE  CAMOCTOSITEILHOCTU  MBILIUIEHUS, TBOPYECKOM  HMHMIIMATUBBI,
CIOCOOHOCTEH K caMOpa3BUTHUIO, CAMOCOBEPLIEHCTBOBAHUIO M CaMOpeaIU3aliH;

* Pa3BUTHUE UCCIIEI0BATENbCKUX YMEHUN U aKaJeMHUECKHUX HABBIKOB.

CamocTtosaTenbHas paboTa MOXKET OCYIIECTBISATHCS HWHAWBUIYaIbHO WM TpyIIaMu
CTYJEHTOB B 3aBUCUMOCTH OT 1eJI1, 00bEMA, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKH.

TexHomorust  opraHu3allii  CaMOCTOSITENIbHOM  pabOThl  CTYAEHTOB  BKJIIOYAeT
HCI0JIb30BaHNE WH(OPMALIMOHHBIX U MaTepUaIbHO-TEXHUYECKUX PECYPCOB YHUBEPCHUTETA.

KoHTponb pe3ynbTaToB BHEAyAUTOPHON CAMOCTOSITEILHOW pabOTBI CTYAEHTOB MOXKET
MPOXOJIUTH B MUCbMEHHOM, YCTHON MIJIM CMEIIaHHOM (opMe.

CTyneHTbl JOJDKHBI HNOJXOAUTh K CaMOCTOATENBHOM paboTe Kak K HauBaKHeHIemy
CPEACTBY 3aKpEIUICHUs U Pa3BUTHUSA TEOPETUYECKUX 3HAHMM, BBIpAOOTKE €IMHCTBA B3IJISIOB Ha
OTJENIbHBIE BOINPOCHI Kypca, HPUOOPETEHUs ONPEIEICHHBIX HABBIKOB M HCIOJb30BAHUS
npoheCcCHOHANTBHOU JTUTEPATYPHI.

B nanHOM AucLMIUIMHE B paMKaX CaMOCTOSTENbHOW paOOThl CTYIEHTHI BBIOJIHAIOT OJHY
KypCOBYIO pabOTy COCTOSIIYIO U3 JBYX YacTEH.

9.5 Meroauyeckue yKa3aHusi 1Js 00y4arommxXcsi 0 OCBOEHHUIO IV CIUATIINHbI

[Ipn u3yyeHHHM NUCHUIUIMHBI O0YyYaromMMCs 1eJIECO0O0pPa3HO BBIMOIHATH CJEAYIOIINE
PEKOMEHIALINHU:

1. 3yuenue yuyeOHON AUCUUILIMHBI JOHKHO BECTUCH CUCTEMATHUECKU.

2. Ilocne n3yueHus: Kakoro-iaubo pasfena no y4eOHMKY WJIM KOHCHEKTHBIM MaTepuaiam
pPEKOMEHAyeTCsI MO MaMsSITH BOCIPOU3BECTH OCHOBHBbIE TEPMHHBI, OIPEACICHUS, MOHATHUS
pasznena.

3. Oco0oe BHHMaHHE CIEIyeT YICIUTh BHIIOJHEHHIO OTYETOB IO MPAKTHYECKUM
3aHATUSM U UHAUBUAYaJbHBIM KOMILUIEKCHBIM 33/IaHUSM HA CAMOCTOSITENIbHYIO padoTy.

4. Bca Temartuka BOMPOCOB, HM3y4aeMbIX CaMOCTOSITENBHO, 3aJaeTcsi Ha JICKIUAX
npernojaBatesnieM. MM ke JaloTcd HCTOYHHKM (B TEpPBYIO oOuepelb BHOBb H3JaHHBIE B
MEepPUOJUYECKON HayyHOM suTeparype) s Oojiee [ETAIbHOTO IOHHUMAaHHUS BOIMPOCOB,
03BYUYEHHBIX Ha JIEKLIHH.

IIpu camocTosATeNbHOM MPOPabOTKE Kypca 00yyaroirecs A0 KHbI:

* IPOCMATPUBATh OCHOBHBIE ONpPE/EIECHUS U (PaKTHI;

* IOBTOPUTH 3aKOHCHEKTHUPOBAHHBIM Ha JIEKIMOHHOM 3aHATHUM MaTepuan U JONOJHHUTH
€ro C y4eTOM PEKOMEHJIOBAHHOM 110 JAHHOHN TEME JIUTEPaTyphl;

* U3YYNUTb PEKOMEHJ0BAHHYIO JINTEPATYPY, COCTABIATh TE3UCHI, AHHOTALIMHA U KOHCIIEKTBI
HaunboJiee Ba)KHBIX MOMEHTOB;

* CAMOCTOSTEJIHO BBITOJIHATH 33/1aHUS, aHAIOTHYHBIE MIPE/JIaraeMbIM Ha 3aHATHUSAX;

* MCTI0JIb30BaTh JUIsSl CAMOIIPOBEPKH MaTepualibl (POHA OLEHOYHBIX CPEJICTB.

1. MeToanyeckne yKka3aHus npu padore HaJl KOHCIIEKTOM JICKIIMH
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B xome JeKIMOHHBIX 3aHATHH HEOOXOAWMO BECTH KOHCIIEKTUPOBAHHME YYEOHOTO Marepuaa.
OO6pamarh BHHUMaHHE Ha KaTeropuu, (OPMYIHUPOBKH, DPACKPBHIBAIOIINE COACPX)AHHWE TEX WM HWHBIX
SIBICHUH W TPOIIECCOB, HAYYHBIC BBIBOJBI W MPAKTUUECKHE PEKOMEHJAAIUH, TOJOXHUTEIbHBIH ONBIT B
OpaTopcKkoM HcKyccTBe. JKenaTenbHO OCTaBHTh B PAa0OYMX KOHCIIEKTaX IIOJIs, HA KOTOPBIX JeiaTb
MOMETKH M3 PEKOMEHJOBaHHOHN JIUTEPaTyphl, TOMOIHSIIONINE MaTeprall MPOCIyLIIaHHON JICKIHH, 8 TAaKXKe
MOJUEPKUBAIONINE OCOOYI0 BaKHOCTh TeX WJIM WHBIX TEOPETHYECKUX TIONOKEHHWH. 3ajaBarhb
MIPETIoIaBaTeNi0 YTOYHSIOMIME BOMPOCH C LIENbIO YACHEHMSI TEOPETHUECKUX MOJIOKEHHUH, pa3perieHus
CIIOPHBIX CUTYyalUil.

2. Mertoauyeckne YyKa3zaHusi IO CAMOCTOAITEJbLHOW padoTe HAA U3y4YaeMbIM
MaTepHuaJIOM U NIPH MOATOTOBKE K JIA0OPATOPHBLIM 3aHATUAM

Haunnate Hajgo ¢ u3y4deHHsT PEKOMEHIIOBAHHOW InuTepaTypbl. HeoOXommmMo MOMHUTH, YTO Ha
JeKnud OoOBIYHO paccMaTpUBaeTCs HE BECh MaTephall, a TOJIbKO ero 4actb. OcTanbHas €ro 4acThb
BOCITOJTHSIETCSL B MPOIIECCE CAMOCTOATENBHONW paboThl. B cBsi3u ¢ ATHM paboTa ¢ PEeKOMEHJIOBaHHOM
JuTepaTypol obszatenbHa. Oco0oe BHMMaHME IPH ATOM HEOOXOAMMO OOpaTHTh Ha COJICpPIKAHUE
OCHOBHBIX TOJIOKEHHH ¥ BBIBOJIOB, OOBSICHEHHE SBICHHA H (AaKTOB, YSCHEHUE MPAKTHUECKOTO
MPHUIIOKEHHUSI PACCMAaTPUBAEMbIX TEOPETUUECKUX BOMPOCOB. B mpoliecce 3Toi paboThl HEOOXOAUMO
CTPEMUTHCSI TOHSTh W 3allOMHUTH OCHOBHBIE IOJIOKEHHSI PAacCMaTpHUBAEMOT0 MaTepHhalia, MpPUMEpHI,
MOSICHSIIOIINE €ro, a TaKkKe pa3o0parbesi B MILTIOCTpAaTHBHOM Matepuane. OQopMIIsTh OTYETHI Cieayer
PYKOBOZCTBYSICh BHYTPEHHUMH HOPMATHBHBIMU JOKyMeHTaMu KHATL'Y.

3. MeToanueckne yKa3aHus M0 BbINOJHEHUIO KYPCOBOl padoThI

Teopernueckass YacTb KypcOBOHM paOOTHI BBIMOJNHSETCS 10 YCTAHOBICHHBIM TEeMaM C
WCTIOJIb30BAaHMEM TMPAKTUYECKMX MaTepuasioB. K KaxkIod Teme KypcoBOW pa0OTBl PEKOMEHIyeTcs
MPUMEPHBIN MepeueHb y3JIOBBIX BOIPOCOB, CIIMCOK HEOOXOANMOW TUTEpaTyphl. M3narast BOPOCH! TEMBI,
CIIEyeT CTPOro MpHUAEPKUBAThCA IUlaHa. PaboTra He AOMKHA MPENCTaBIATh MEepecKa3 OTAEIbHBIX TJaB
yueOHHKa WM ydeOHoro nocobusi. HeoOXoauMo M3I0KHTh COOCTBEHHBIE COOOPa)XKEHUs 10 CYIIECTBY
M3J1araeMbIX BOIIPOCOB, BHECTH CBOM NpemiokeHHs. OOIye MON0KeHNs TOMKHBI OBITh MOJKPEIICHB! 1
MOSICHEHB! KOHKPETHBIMH ~IpuUMepaMmH. J3nmaraemplii Marepman 1pH  HEOOXOAMMOCTH  CIEIyeT
IPOMJUTIOCTPUPOBATh TAONUIIAMU, CXEMaMH, MarpaMMaMHu.

8 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecreyeHusi, He0OX0AMMOro0 sl
OCYIIEeCTBJIEHUSI 00Pa30BaTEJIbHOI0 MPOIEcca Mo JUCHUILIHHE (MOLYJII0)

8.1 YuebGHo-1200paTOpHOE 000PYI0BaAHHUE

Tabnuma 6 — [lepedyenn 00opynoBanus J1ad00PATOPUHU

HanmenoBanue aAyauTOpUuu

Aynurtopus (maGoparopun) Hcnonb3yemoe 060pyaoBaHue

202/5 Jlaboparopus mnporpammuo- | C3U HCJI Secret Net, C311 HCJ] Dallas Lock,
anmapatHbix cpencts 3amuthl | C3U HCJ Crpax NT, C3U HCJ Ilut PXJI,
uHdopmanuu C3U HCA Aypa ,C31 HC/ Kpunron ,C31U HCJI

Akkopn, ®OUKC, PeBuzop 1,2 xkak s
OTIEpallMOHHBIX cucTeM cemeiicTBa Windows Tak
u g Linux, PeBusop Ceru 2.0, Anamuzatop
CETEBOTO Tpadpuka Actpa,AreHT
VHBEHTapU3aLuU cetu,CkaHep CETeBOM
6e3omacHoct  XSpider, Tepwep, Secret Net
Touch Memory Card, Kpunton AM/I3, Akkopn
AM/I3, KpuntolIPO APM, ,CryptoPro CSP 3.6,
VipNet firewall, Etoken PKI Client, Etoken,
Hoyt0Oyx ¢ Windows 7+mpoekrop.

16 TIDBM Ha 6a3ze mpoueccopoB He Hmke Intel
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Pentium IV

8.2 TexHuyeckue U J1eKTPOHHbIE CPEACTBA 00y4YeHHs

JleKIIMOHHBbIE 3aHATHS

AymiTtopun Ui JIGKIMOHHBIX 3aHSATHHA YKOMIUIEKTOBAaHBI MEOENbI0 M TEXHUYECKHMHU
cpencTBaMu OOydYeHUS, CIY)KANUMHU JUIS TPEACTaBICHHUS y4eOHOU WHopMaruu O0JbIIOi
ayAUTOPUHN (HabopHI JIEMOHCTPALIMOHHOTO 00opymoBaHUS (mpoekTop, JKpaH,
KOMIBIOTEP/HOYTOYK), y4eOHO-HATIISAHbIE TOCOOUS, TEeMAaTHUECKUE UIUTIOCTPAIUH ).

JlabopaTopHble 3aHATUSA

Jia  nmabGopaTopHBIX 3aHATHM ucnoib3dyercs ayautopuss Ne 202 ,  ocHaieHHast
000pyI0BaHUEM, YKa3aHHBIM B Ta0I. 8:

CamocrosiTesibHast padoTa.

[Tomemienus [UIsi caMOCTOSITENIbHOM pabOThl OCHAIEHbl KOMIBIOTEPHOW TEXHUKOW C
BO3MOXHOCTBIO TOAKIIOUEHUsT K cetn «MHTepHET» © [IOCTYmOM K DIIEKTPOHHOMN
nHpopmalmoHHo-o0pa3zoBarenbHoi cpene KHAI'Y:

- yutaneubeii 3a1 HTB KuATL'Y;

- KoMmbloTepHbIe Kimacchl (aya. 311 kopmyc Ne 5, ayn. 205 xopmyc Ne 5, ayn. 313 xopmyc
Ne 5).

11 Unble cBeaeHus

MeToauyeckne peKOMEHIAUMHU 110 00Yy4YEeHHIO JIML C OTPAHNYECHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIH/I0B

OcBoeHMe NUCHUIUIMHBI OOYYaIOUUMUCS ¢ OTPAaHMYEHHBIMH BO3MOYKHOCTSMHU 3/10POBbS
MOXXET OBITh OPraHM30BaHO KAaK COBMECTHO C APYTMMHU OOY4YaIOUIUMUCS, TaK U B OTACIbHBIX
rpynnax. [lpeamonaraiorcss — creuuanbHbIE — YCIOBHS  JUIsl  MOJy4eHUs  0OpazoBaHUs
00y4YaIoUUMUCS C OTPAaHUYCHHBIMU BO3MOXKHOCTSMHU 3/I0POBBSI.

[Ipodeccopcko-negarornyeckuii cocTaB 3HAKOMHUTCSA € TICUXOJIOT0-(U3NO0JIOTHYECKUMU
OCOOCHHOCTSIMU OOYYalOIIUXCsl MHBAJIUIOB W JIMI C OrPAaHHUYEHHBIMU BO3MOKHOCTSIMU
310pOBbsI, UHAUBUIYaJIbHBIMHU MPOTrpaMMaMU peadWIUTalud UHBAIUIOB (rpu Hamuuuu). [Ipu
HEOOXOIMMOCTH OCYLIECTBIISIETCA JIOMOJHUTENbHAA MOJACPKKA MPEenoJaBaHusl ThIOTOPAMU,
MICUXO0JIOraMH, COIMAIbHBIMU paOOTHUKAMH, MPOIIEANIMMHU MOATOTOBKY aCCUCTEHTAMH.

B cootBeTcTBHU C METOAMYECKUMHU peKOMeHaauusMu Munoopaayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mHpenrojaraercs HCIOJIb30BaTh COIMAIbHO-aKTUBHBIC H
pedieKCUBHBIE METOJbl OOY4YEeHHs, TEXHOJOTHHU COLMOKYIbTYPHOH peadWIMTalUUd C IIEeNbIO
OKa3aHHUs MOMOIIY B YCTAaHOBIIEHUU MOJIHOIICHHBIX MEXKJIMYHOCTHBIX OTHOLIEHUN C IPYTUMH
CTYICHTaMH, CO3JaHUH KOM(OPTHOTO TMCHXOJIOTUYECKOTO KIIMMara B CTYIEHYECKOW Trpymre.
[Togbop u pa3paboTka y4eOHBIX MAaTE€pPHAIOB TMPOU3BOAATCA C YYETOM IIPEIOCTABICHUS
MaTtepuaa B pa3IMYHbIX QopMax: ayaualbHON, BU3yalbHOM, ¢ MCIOJIB30BAHUEM CIIEIUATIBHBIX
TEXHUYECKUX CPEACTB M MH(POPMAILIMOHHBIX CHCTEM.

OcBoenne aucummivHel aunamu ¢ OB3 ocymiecTBisieTcs ¢ MCHOJIb30BAaHUEM CPEICTB
oOyueHuss O0OMIET0O ¥ CHEIUAIBHOTO Ha3HAuYeHHs (MEPCOHAIbHOTO M  KOJUIEKTUBHOTO
WCIO0JIb30BaHus). MaTepruaabHO-TEXHHUUECKOEe 00ecreueHrne mpeIyCMaTpUBaeT IpUCIOCOOIeHNe
aynuTopuil K HyxaaMm aun ¢ OB3.

dopma npoBeACHUS aTTECTAIMH TSl CTYIEHTOB-MHBAIHMIOB YCTAHABIMBACTCS C YUETOM
VHIMBUIyaJIbHBIX MCUXO(U3NUECKUX 0COOEHHOCTEN. Jost CTYIEHTOB c OB3
MpeIycMaTpuBaeTcsl JOCTymHas ¢opMa NpeaoCTaBlIeHUs 3aJaHWi OIEHOYHBIX CPENICTB, a
MMEHHO:

- B TEUaTHOW WM DIEKTPOHHOU ¢opMe (g JUI] C HAPYIICHUSIMHU OIOPHO-
JIBUTATEIHHOTO aliapara);
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* B TEYaTHOW (¢opMe WM DJICKTPOHHOH (opMe ¢ YBEIUYEHHBIM HIPUPTOM H
KOHTPACTHOCTBIO (/7151 JIUI] C HAPYLICHUSIMU CIIyXa, PeUH, 3peHHsI);

* METOZIOM UTCHHS ACCUCTEHTOM 3aJlaHMsI BCIYX (IS JIUL C HAPYIICHUSIMH 3PEHHUS).

CryneHTaM C WHBQJIMAHOCTBIO YBEIMYMBACTCS BpeMs Ha MOJATOTOBKY OTBETOB Ha
KOHTpOJIbHBIE BOTPOCHL. J[s1 TakMX CTYACHTOB IpelycMaTpuUBaeTcs JAOCTymHas (opma
MPEOCTaBJICHHUS OTBETOB Ha 3aJaHHs, 2 UMEHHO:

- IICBMEHHO Ha Oymare wuiaM HaOOpOM OTBETOB Ha KOMIbBIOTEpEe (1A JIMI C
HapyILICHUSAMHU CIIyXa, peun);

- BBIOOPOM OTBETa M3 BO3MOYKHBIX BAPHAHTOB C MCIIOJIL30BAaHUEM YCIYT aCCUCTEHTa (IS
JIMII ¢ HAPYIICHUSIMHU OTIOPHO-IBUTaTEILHOTO aIlapara);

* YCTHO (7151 JTUII C HAPYIICHUSIMU 3PEHUS, OTIOPHO-IBUTATEIBHOTO aIapara).

[Tpu HeoOXommumoCTH AJsl OOY4YAIOMIMXCS C WHBAJIUAHOCTBIO TMPOIEAypa OLEHUBAHUS
pe3yabTaTOB OOYUEHHS MOXKET MIPOBOUTHCS B HECKOJIBKO ATAIIOB.
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[Tpunoxxenue 1

®OHJ] OLUEHOYHbLIX CPEACTB!
10 TUCLHUIINHE

CucreMbl HHTEJIEKTYAJIbHOM 3aIUTHI HHpoOpManuu

HanpaBnenune noaroToBku

10.05.03 "HUnpopmayuonnas bezonacnocmo
aBmMoMamu3uposarHulx cucmem"

Hanpasnennocts (mpoduis)
00pa3oBaTeNIbHOM MPOrpaMMBbl

Ananuz 6ezonacnocmu uH@OpMaL;MOHHle cucmem

Kpanudukanus BeITyCKHUKA

cneyuaiucm no saujume qubopmauuu

T'ox Hayaa Mo AroTOBKHU 2021

(no yuebHomy niamy)

dopma 00ydeHus OuHas
Texnonorust 00yueHus MpaouyuoHHas

Kypc

Cemectp

TpynoemkocTsb, 3.€.

5

A

4

Bun npomexyTrouHoii arTecTanuu

OO6ecneunBaroiee 1moapas3acicHue

3au_c oy

Kageopa UFAC - Hupopmayuonnas
be30nacHoCcmb A8MOMAmMuU3UPOBAHHBIX
cucmem

'B AAaHHOM IMPUIJIOKCHUU MTPCACTABJICHBI TUIIOBLIC OLICHOYHBIC CPC/ICTBA. IIomHbBI KOMIIIEKT
OLCHOYHBIX CPCACTB, BKJIIOYAIOIIHI BCE BAapHUaHTBI 3aJlaHui (TCCTOB, KOHTPOJIbHBIX pa60T )51 Ilp.),
npeajiaracMbIx 06yqarou1eMyc;1, XpaHUTCA Ha Ka(be,upe B 6YMa)KHOM H DJICKTPOHHOM BH/IC.
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1 Ilepedyenn mIaHUpyeMbIX pPe3yJIbTATOB 00y4YeHHS N0 JUCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX € INIAHNPYEeMbIMH pe3yJbTaTaMH 00pa30BaTe/IbHOI MPOrpaMMbl

Tabnuma 1 — KoMmeTeHIIUY ¥ HHIUKATOPBI UX JTOCTHKEHUS

Kona n nHaumeHoBanue

Nuaukatopbl JOCTUKEHUS

IInanupyemsble pe3ysbTaThl

KOMIIETEHIINH 00y4YeHus 0 TUCHUILINHE
Oo6menpodeccrnoHaIbHBIE
OIIK-8  CmocobGen | OIIK-8.1  3Haer  OCHOBHBIC | 3HA€T OCHOBHBIC II€PCIIEKTHUBEI
MPUMEHSTh  METOJbl | IEPCIEKTUBBl Pa3BUTUS HAYKW W | pa3BUTHsSI HAyKHM U TEXHUKU B
HAayYHBIX TEXHUKM B 00JIaCTH 3alUThl | 00JIaCTH 3alUThl MHOpPMALUU
UCCIe0OBaHUN  Tpu | nHopManuu U | 1 aBTOMaTU3UPOBAHHBIX CUCTEM
MIPOBEJICHUH aBTOMAaTU3UPOBAHHBIX  CHCTEM,
pa3paboTok B | OCHOBHBIE METOJIbl TPOBEACHUS
obnactu 3alUTHl | HAYYHBIX HCCIIEJOBaHUM
uHpopmanuu B
aproMaTu3upoBaHHelX | OIIK-8.2 YMeer TpuUMeEHSTH | yMEeT NPUMEHSITh METOIBI U
cucTemMax METO/Ibl HAYYHBIX MCCJIEI0BAHUN | CHCTEMBI HCKYCCTBEHHOTO
B npodeccuoHalbHOM | MHTEIUIEKTa TpU  peanu3aluu
NEesTeIbHOCTH, B TOM 4YHCIE B | IPAKTUYECKUX pPa3pabOTOK B
pabote Haj | oOmacTy 3ammThl WHGOPMAITIH
MEXAUCIUTLITUHAPHBIMU u|B ABTOMATHU3HPOBAHHBIX
WHHOBAIlMOHHBIMH  TPOEKTaMU; | CUCTEMax
yMeeT MPUMEHSITb METOAbl H
CUCTEMBI HCKYCCTBEHHOI'O
UHTEJJIEKTa TpU  pealln3aluu
OPAaKTHYECKUX  pa3paboToKk B

obyacty 3ammThel MHPOpPMAIUUA B
ABTOMAaTH3UPOBAHHBIX CHCTEMaX

OIIK-8.3 Buanmeer HaBBIKAMH
NPUMCHECHHS HAyYHBIX METOJIOB B

Brnaneer wMeromamMu penieHus
HAay4YHO-TEXHUYECKUX 3a/Ja4 B

npoeCCUOHATBHOU obmactu cBoeH
NeATeIbHOCTH; HaBBIKM PElIeHUs | mpodeccrnoHanbHON
HAyYHO-TEXHUYECKUX 337a4 B | JCATEILHOCTH
obnactu cBOCH
podeccCHOHATBHOM
JEATEILHOCTH
OIIK-7.1 Crocoben | OIIK-7.1..1 3Haer mporpamMMHble | 3HaeT IIPOrpaMMHBIE u
UCIOJIb30BaTh U IporpaMMHO-aIapaTHbIE | IPOrpaMMHO-aNapaTHble
IpOrpaMMHBIE U CpeAcTBa JJIsi MOJICIMPOBAHUS U | CPEACTBA JJIsl MOJEIUPOBAHUS U
IPOrpaMMHO- UCTIBITAHUSA ~ CUCTEM  3AIUTHl | UCOBITAHUS CUCTEM  3aIMTHI
anmaparHble CpeJCTBa | HH(POPMALMOHHBIX cucTeM; | ”HPOPMALIMOHHBIX CUCTEM
IUISL MOJISIUPOBAHUST | METO/IbI MIPUMEHEHUS
U UCIIBITAHUS CUCTEM | IPOrPAaMMHBIX M NPOrpaMMHO-
3aIUTHI anmapaTHbIX CpeAcTB TSt
MH(POPMALMOHHBIX MOJICIUPOBAHUS M HUCIBITAHHS
cHCTEM cHCTEM 3aIUThI

I/IH(bOpMaLII/IOHHLIX CUCTEM
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OIIK-7.1.2 VYwmeer BbIOUpATH
IpOrpaMMHBIE M MPOrPaMMHO-

arrapaTHbIC cpeacrBa PINI: §
MOJCIIMPOBAHUA W  HUCIIBITAHUSA
CHUCTEM 3alllUTHI

UH(POPMALIMOHHBIX CUCTEM

YMeer BBIOMpaATh MPOTPaMMHBIE
51 IIPOrpaMMHO-aMNIapaTHbIE
CpencTBa Uil MOJCIUPOBAHUS U
UCIIBITAaHUS CHCTEM  3alllUThI
UH(POPMALMOHHBIX CUCTEM,

OIIK-7.1..3 Bnageer HaBBIKAMH
NPUMCHECHUS TPOTPAMMHBIX U
MPOrPaMMHO-aIIaPATHBIX
CPEICTB JIJII MOJICIIUPOBAHUS U
HCIBITAHUS CUCTEM 3aIUTEI

Bnaneer HaBBIKAMH
NPUMEHEHNST IPOTrPaMMHEIX U
MpOrpaMMHO-aInapaTHbIX
CPEICTB JJisi MOJEIUPOBAHUS U
UCIIBITAHHUA CUCTEM 3alITUTHI

Tabnunua 2 — [Tacopt dhoHAA OIEHOYHBIX CPEICTB

KonTposmpyemsie ®opmupyemasi | HaumeHoBaHue
pasaeJibl (TeMbl) KOMIIETEHIIM A OL[CHOYHOI'0 IMoxa3zarenu oeHKH
AUACHUTLTAHBI cpeacTBa
Knaccudukanms. Ymenue MPOBOJAUTH
Puca OIIK-8, OIIK- | JIJabopaTopHast POBOZ
OyHKIMHA,  DKCIEPTHHIC HEYETKYIO KIIACCHU(PUKAITUIO
7.1 pabora 1
CUCTEMBI
Krnacrepuzamms. OIIK-8, OIIK- | JJabopartopHas Ymenue MIPOBOIUTH
DKCHEPTHBIC CUCTEMBI 7.1 pabora 2 HEYETKYIO KJIACTEPU3AIHIO
Hetiponnsie ceth, | OIIK-8, OIIK- | JlaboparopHas YMeHHne mpoeKTHUpOBaTH H
MaIllMHHOE 00yUeHNe 7.1 pabora 3 coznmaBatb HC
Hetiponnsie ceth, | OIIK-8, OIIK- | JlaboparopHas Ymenne  obywarp  HC
MaIllMHHOE 00yUeHUe 7.1 pabora 4 uHTerpupoBath ux B C3U
Bce paznensi Pacuertno- 3HaHMs, HAaBBIKK M YMEHUS
pasi OIIK-8, OIIK- . o
71 rpaduueckas 0 BCEM pasjiesiaM Kypca
' pabora

[IpomexxyTouHass arTecTalMsi B JECSITOM CEMECTpe MPOBOAUTCS B (opMme 3ayera C

OILIEHKOM.

TOAUYECKHE MATEPHAJIbI, ONpe/ieisIIolue MPole1ypPbl OLleHUBAHUS 3HAHMIA
1 Mertoanyeckue MaTepuaJibl, ONpeae/siionue npoie OlleHHBA 3HAHUIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepPU3yoiue npouecc
¢dopmMupoBaHus KOMIIETEHUN I

Metoauueckre MaTepuabl, ONMPEICIISIONINe MPOIEAYPhl OIICHUBAHUS 3HAHUM, YMCHHUH,
HAaBBIKOB M (WJIH) OIBITA JEATEIBHOCTH, IPEJICTABICHBI B BHAC TEXHOJOTHYCCKOM KapThl
JTUCIUILINHEI (Tabnwuia 3).

Tabnuua 3 — TexHoJOrMuecKas KapTa

HaumenoBanue
Cpoxu [xana Kpurepun
OLICHOYHOT'O
BBINIOJIHEHNSI | OLICHUBAHHUS OLICHUBAHMS
CpeICTBa
10 cemectp
IIpomexxyrounasi arrecrauus B popme 3adera
1 | JlaBoparopHas B teuenue 25 Gannos 25 GaIoB - CTYyAEHT MPaBUILHO

pabora 1 Ne 1 CEMECTpa BBIIIOJIHUT 3ananue. Ilokazan

OTJINYHBIC 3HAHUS, HABBIKU U

18




HaunmenoBaunue
OILIEHOYHOTO
CpeACTBA

Cpoxku
BBITIOJIHCHUA

[Ixana
OLICHUBAaHU

Kpurepuu
OLICHUBAHUS

YMEHHS B paMKaX 0CBOCHHOTO
yueOHOro Marepuaia.

20 Gama - CTy/ICHT BBITTOJTHUII
3ajaHue, ¢ HeOOJIbIIUMU
HetouHocTsMmu. [Tokazan xopoiue
3HAHWMSI, HABBIKK U YMCHHUS B
paMKax OCBOCHHOTO y4eOHOTO
Marepuasia.

15 Gamna - CTyJIEeHT BBITTOJTHUIT
3aJIaHue C CYIIECTBEHHBIMHU
HetouHocTsmu. [Tokazan
YIOBJICTBOPUTEIIbHBIC 3HAHMSI,
HAaBBIKM M YMCHUS B paMKax
OCBOEHHOTO Y4eOHOT0 MaTepHaia.
8 Gayia - Tpy BBHITTOJTHEHU T
3aJIaHUs CTYACHT
MIPOJIEMOHCTPUPOBAIT
HEJIO0CTAaTOYHBIM YPOBEHb 3HAHUH.
(0 6amI0B — 3a/1aHKE HE BHITIOJTHEHO.

JlaGoparopHas
pabota No 2

B teuenune
ceMecTpa

25 6amnoB

25 GaioB - CTYJEHT IIPABUIIBLHO
BBIITOJTHUT 3amanue. ITokazan
OTJIMYHBIC 3HAHHUS, HABBIKU U
YMEHHS B paMKaX OCBOCHHOTO
y4eOHOTro Marepuaa.

20 Oamia - CTy/ICHT BBITTOJTHUII
3amaHue ¢ HeOOIBIINMU
HetouHocTsmu. [lokazan xopoiue
3HAHUSI, HABBIKK U YMEHHUS B
paMKax OCBOEHHOTO y4eOHOTO
Marepuaia.

15 Gamna - CTyIEHT BBIITOJTHHUI
3a/IaHUE C CYIIECTBEHHBIMU
HeTouHOCTSIMH. [Tokazain
YAOBJIETBOPUTEIIbHBIC 3HAHMUS,
HaBBIKU 1 YMEHHUS B paMKax
OCBOEHHOTO Y4EOHOT0 MaTepHaia.
8 Oajia - Ipy BHIIOJIHCHUH
3aJlaHus CTYJEHT
MPOJEMOHCTPUPOBAI
HEJIOCTAaTOYHBIM YPOBEHb 3HAHUIA.
0 6amI0B — 3aJaHKE HE BBHIITOJIHEHO.

JlaGopatopHas
pabora Ne 3

B teuenne
ceMecTpa

25 GamtoB

25 GanoB - CTyIeHT NPaBUILHO
BBINOJIHWI 3a1aHue. [Tokasan
OTJINYHBIE 3HAHUS, HABBIKU U
YMEHHMSI B paMKaX OCBOEHHOTO
y4eOHOTO MaTepuania.

20 Ganna - CTY/AEHT BBIITOTHUII
3aJjaHle ¢ HEOOIBIIUMHU
HeTouHOCTsIMHU. [Tokazan xopomne
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HaunmenoBaunue
OILIEHOYHOTO
CpeACTBA

Cpoxku
BBITIOJIHCHUA

[Ixana
OLICHUBAaHU

Kpurepuu
OLICHUBAHUS

3HAHWSI, HABBIKK U YMCHHUS B
paMKax OCBOCHHOTO y4eOHOTO
MaTepuaa.

15 6anna - CTyIeHT BBITTOJIHUII
3aJIaHuE C CYIIECTBEHHBIMHU
HeTouHoCcTAMHU. [Tokazan
YIOBJICTBOPUTEIIbHBIC 3HAHMSI,
HABBIKM ¥ YMCHHS B paMKax
OCBOCHHOTO Y4eOHOTO MaTepuaa.
8 6asta - mpy BBIOJIHEHUH
3aJIaHus CTYIACHT
MIPOJIEMOHCTPUPOBAIT
HEJI0CTATOYHBIN YPOBEHb 3HAHUH.

(0 6aym10B — 3a/1aHKE HE BHITIOJHEHO.

JlaGoparopHas
pabota Ne 4

B teuenune
ceMecTpa

25 6amnoB

25 6amIoB - CTYICHT IIPaBHIIBHO
BBITOJTHUT 3amanue. ITokazan
OTJIWYHBIE 3HAHUS, HABBIKU U
YMEHHSI B paMKaX OCBOSHHOTO
yueOHOro MarepHana.

20 Ganna - CTyJEHT BBITIOJTHHI
3amaHue ¢ HeOOIBIINMU
HeTouHoCTsMU. [lokazan xopomme
3HAHUWS, HABBIKK U YMCHHUS B
paMKax OCBOEHHOTO y4eOHOTO
MarepHaia.

15 Ganna - CTyIeHT BBITTOJTHHI
3a/1aHUE C CYIIICCTBECHHBIMHU
HetouHocTamu. [lokazan
YAOBJICTBOPUTEIIbHBIC 3HAHHUS,
HaBBIKM M YMEHUS B paMKax
OCBOEHHOTO Y4eOHOTO MaTepHaia.
8 Oayuia - Ipu BBHITTOJTHECHUH
3a1aHUs CTYICHT
MIPOJICMOHCTPUPOBAIT
HEIOCTATOYHBIH YPOBEHD 3HAHUH.
0 6amI0B — 3aJaHKE HE BBIITOJIHEHO.

PacueTtno-
rpadguveckas
pabota

B teuenne
ceMecTpa

25 GamtoB

25 GaIoB - CTYJEHT IIPaBUIIBLHO
BBIIOIHUIT 3amanue. ITokazan
OTJIMYHBIE 3HAHUS, HABBIKU U
YMEHHS B paMKaX 0CBOSHHOTO
y4eOHOTO MaTepuana.

20 Gana - CTyJEHT BBITTOJTHHIT
3a7aHue ¢ HeOOJIBIIUMH
HeToyHOCTIMH. [loka3an xopomme
3HaHMsI, HABBIKU U YMEHHUS B
pamMKax OCBOEHHOTO y4eOHOTO
MaTepuana.

15 Gamnna - CTyIeHT BBITTOJIHHI
3aJIaHuE C CYIIECTBEHHBIMU
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HaumenoBanue
OLEHOMHOTO Cpoxu [Hkana Kpurepun
BBITIOJIHEHHSI | OIICHUBaHUS OIICHUBAHUS
cpeacTBa

HeToyHOCTAMHU. [Tokazan
yJIOBJIETBOPUTENLHBIC 3HAHUS,
HaBBIKH U YMECHHUS B PAMKax
OCBOEHHOTO Y4eOHOTO MaTepHaa.
8 OayIa - Tpy BBITIOJTHECHUH
3aJJaHHS CTYIACHT
IPOJAEMOHCTPHUPOBAT
HEJIOCTAaTOYHBIN YPOBEHDb 3HAHUIA.
0 0aI0B — 3aJaHNE HE BBIIOJIHEHO.

HUTOIO: - 125 -

0ayioB

Kpurtepun onieHKH pe3ynbTaToB 00yUSHHS 10 TUCIUTUTHHE:

0 — 64 % oT MakCHMaJbHO BO3MOXXHOH CyMMBI OaUIOB — «HEYIOBJIETBOPUTEIHHOY

(HeOCTaTOYHBIH YPOBEHB ISl IPOMEXYTOYHON aTTECTALMH 110 TUCIUILTHHE);

65 — 74 % OT MakCHMaabHO BO3MOKHOW CYMMBI 0ajUIOB — «YJOBJIETBOPUTEIHHOY

(moporoBbiif (MUHMMAaJIbHBIN) YPOBEHb);

75 — 84 % OT MakCHUMaJIbHO BO3MOXHOW CYyMMBI 0aJlJIOB — «XOPOLIO» (CPEAHUN YPOBEHB);

85 — 100 % oOT MakKCHMaJbHO BO3MOXXHOW CYMMBI OaJJIOB — «OTIMYHO» (BBICOKHH
(MakcuManbHbIN) YPOBEHB)

JInst mosyuenus 3a4eT Heo0xoaumMo Hadpath 75%.

2 TunoBble KOHTPOJIbHbIE 32aHUA UJIM HHbIE MaTepHaJbl, He00X0UMBbIE J1JIs1
OLIEHKHU 3HAHUI, YMEHHN I, HABBIKOB U (MJIM) ONBITA AeSTeJIbHOCTH,
XapakTepu3yolue npouecc (popMHUPOBAHUS KOMIETEHUHI B X0/1e 0CBOEHHSI
00pa3oBaTeJIbHOM MPOTrPaAMMBI

3.1 3agaHus I TEKyero KOHTPOJIsl yCleBaeMOCTH
3.1 3agaHus I TEKyero KOHTPOJIsl yCneBaeMOCTH
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JlaGopaTopHas padora 1
ArmmpoxcuManysa GyHKIHMHA OJHON NepeMEeHHOM ¢ MOMOIIbI0 MHOTOCI0IHO HeliPOHHOI .
Hens paGoThI: OCBOMTH METOAUKH IOCTPOEHUS HEUETKUX CUCTeM. VICHONb3ys HEYETKYI0 CHUCTEMY HAyduTCs
aNMpOKCUMHUPOBATH (DYHKIHIO OJTHOM MepeMeHHOM:
3amanme: wcnone3ys cpeay paspaborku VisualStudio mocTpouTh HEYeTKyr CHCTEMY, HEOOXOIUMYHO IS

anmpokcuManuu Tabnumanoi ¢pynkuuu Yi=f (X;), i-1,10. BapuanTbl 3a1aHus MpeacTaBieHsl B Ta0I. 6.1
Tabmima 6.1

i 3uauenne y; = ¥;(x;)
Nel No2 | No3 | Nod4 | Nes Nob | NoT7 | MNof | NoO | NelO

1 1.50 | 2.09 | 2.02 | 1.99 | 2.23 | 2.07 | 2.18 | -0.10 | 0.16 | 2.09
2 1.26 | 2.05 | 1.98 | 2.03 | 2.29 | 2.17 | 243 | -0.21 | 0.01 | 2.31
3 0.99 | 219 | 1.67 | 2.20 | 2.27 | 2.21 | 240 | 0.01 | 0.10 | 2.72
4 1097 | 218 | 1.65 | 239 | 2.62 | 2.31 | 243 | 0.05 | 0.16 | 2.77
5 091 | 217 | 1.57 | 219 | 272 | 2.10 | 2.65 | -0.13 | 0.05 | 2.78
6 | 071 | 227 | 142 | 2.61 | 282 | 2.09 | 275 | -0.23 | 0.35 | 2.97
T | 043 | 258 | 1.37 | 235 | 3.13 | 2,12 | 2.67 | -021 | 0.19 | 3.00
8 | 054 | 273 | 1.07 | 2.60 | 3.49 | 1.63 | 2.66 | -043 | 0.50 | 3.51
9 | 019 | 282 | 085 | 2.55 | 3.82 | 1.78 | 2.63 | -057 | 0.74 | 3.43
1

0.01 | 3.04 | 048 | 249 | 395 52 275 | -044 ) 1.03 | 3.58

Knacrepuzanus ¢ moMmounbio HelipOHHBIX ceTeil
ue.]'lb paﬁOTbI: OCBOUTH OCHOBHBIC NPUHOUIIBI PCIICHUA 3aJadd KiIaCTepu3alun C HUCIIOJIb30BAHUEM HeﬁpOHHbIX
cereii co croeM Koxena v caMoOpraHu3yIoMuUXcst Kapr.
3amanue: ucronb3ys cpeay paspaborku VisualStudio pemmts BRIOpaHHYIO 33124y KITaCTEPH3AIIHH.

Anmnpoxcumanys GyHKIHMH OHON NMepeMeHHOM ¢ MOMOIIbIO ANMNAPaTa HeYeTKOW JIOTMKH
Ilesb paBoThI: HAyYHUTCS UCTIONB30BATh PEKYPPEHTHBIE HElpOHHbIE ceTn Xondmina u XaMMHHTa.
3amanme: ucnonb3ys cpeay paspaborku VisualStudio ¢ momorpo peKyppeHTHBIX HEHPOHHBIX ceTeit Xomduaa
win X3MMUHTa PELIUTh 33/1a4y aCCOLMATUBHON MaMSTH.

IHocTpoeHune HeYyeTKOM IKCIEPTHOI CHCTEMBbI

Lenpb paGoThI: OCBOUTH METOJUKY ITOCTPOCHUS HEUETKON IKCIEPTHOI CUCTEMBI.
3amaHue: MOCTPOUTH SJIEMEHTAPHYIO HEUETKYIO SKCIIEPTHYIO CHCTEMY HUCITONB3ys cpeny paspaborku VisualStudio.

K.]IaCTepPISaHl/Iﬂ C IOMOIIBI0 AJITOPUTMA HEYETKHUX HEHTPOB

Lenap paGoTbl: OCBOUTH METOAUKY HAXOXKICHUS HEUETKUX LIEHTPOB.
3agaHue: HaiiTH HEHTPHI KIACTEPOB, HCIIONB3YsI AJITOPUTM HEYESTKHX LIEHTPOB C IOMOIIBIO Cpebl pazpaborku Vis-
ualStudio.

JlaGopaTopHas paGoTa 2

1. MWcmonesys cpemy paspaborku VisualStudio weobxomuMo MOCTPOMTE W OOYYHTH HEHPOHHYIO CETh VIS
anmpOKCUMAIINK TabinaHo 3amannoi Gyakimn yi= f(x) X= i*0.1, 1 =1, 2, 3,...,20. PaspaGorats mnporpamMmy,
KOTOpasi peallM3yeT HeUPOCETEBOI airopuT™M ANMPOKCUMAIMH ¥ BBIBOIAUT PE3Y/IbTAThl AMIPOKCHMAILMU B
Buzie rpadukoB. 3HaueHue yi=Yi(Xi) mpeacrarieHo B Tabmmie 1.

Tabmnma 1 —McxonHele qaHHBIE

i 1 2 3 4 5 6 7 8 9 10
Yi 2.05 1.94 1.92 1.87 1.77 1.88 1.71 1.60 1.56 1.40
i 11 12 13 14 15 16 17 18 19 20
Yi 1.50 1.26 0.99 0.97 091 0.71 0.43 0.54 0.19 0.01

2. Ucmomb3ys cpemy paspaborku VisualStudio paccmoTpers ¥ucmonp30BaHHe PEKYPPEHTHOM HEWPOHHOM ceTH
Xondwiga Ha TpuUMepe PELICHHs 3a]aYd ACCOLHMATHBHOMN MaMsITH.

JlaGopaTopHas paGora 3
Asropurm KNN min Meron k-Gmimkaiimx coceieil HCIOIb3YETCsl [UTs PELICHHUS 331a91 KIIaCCU(UKALIHIL
OH oTHOCHT OOBEKTHI K KJIaccy, KOTOPOMY TPHHAUIKHT OOJBIIMHCTBO U3 k ero Ommwkaimmx coceneil B
MHOTOMEPHOM TPOCTPAHCTBE MPU3HAKOB. DTO OAWH M3 MPOCTEHIINX ANTOPUTMOB O0YYEHUsS KIacCH()UKAIMOHHBIX
MoJIeNen.
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Uucno k — 3TO KONMMYECTBO COCEIHMX OOBEKTOB B NPOCTPAHCTBE NMPH3HAKOB, KOTOPHIE CPABHUBAIOTCS C
knaccuduupyemsiM oobexToM. MubMu crioBamu, eciit k=10, To kaxp1ii 00beKT cpaBHUBaercs ¢ 10-10 cocensimu.
Meron mmpoko npuMeHsieTcs B TexHonorusax Data Mining.

B mpornecce oOydeHnst anropuT™ MpPOCTO 3aIIOMHHAET BCE BEKTOPHI MPU3HAKOB M COOTBETCTBYIOILINE UM
MeTkH KiaccoB. [Ipu paboTe ¢ peanbHBIMH JAaHHBIMH, T.€. HAOMIOAECHHUSAMH, METKH KJIacca KOTOPBIX HEU3BECTHBI,
BBIUHMCIIIETCS PAcCTOSHUE MEXKAY BEKTOPOM HOBOI'O HAONIONEHUS M paHee 3allOMHEHHBIMH. 3aTeM BhIOupaercs k
OmKalMX K HEMY BEKTOPOB, W HOBBII OOBEKT OTHOCHTCS K KJIaccy, KOTOPOMY IPHUHAUICKUT OOJBIIMHCTBO M3
HUX.

Beibop mapamerpa k mporuBopeunB. C OOHOW CTOPOHBI, YBEIMYEHHWE €ro 3HAYCHWS MOBBIIIAET
JOCTOBEPHOCTh KJIaCCU(HKAIMHM, HO TPH STOM TPaHUIBI MEXKAY KiIaccaMd CTaHOBATCS MeHee 4YeTKMMU. Ha
MIPaKTHKE XOpOIIME PEe3yJbTaThl JAIOT IBPUCTHYECKHE METONbl BhIOOpa mapamerpa k, Hampumep, IepeKpecTHas
TIpOBEpKa.

HecmoTtpss Ha CBOIO OTHOCHTEIBHYIO aJrOPUTMHYECKYIO MPOCTOTY, METOJ IIOKa3bIBaeT XOpOIINe
pe3ynbTatel. [JIaBHBIM €ro HEAOCTATKOM SIBJISIETCS BBICOKAas BBIYMCIHUTENbHAs TPYIOEMKOCThb, KOTOpas
YBEIMYMBAETCS KBA/IPATUYHO C POCTOM YHCIIa 00YYaAIOIIUX IIPUMEPOB.

Ha mepBom miare anmroputMa 3amaercs yucio K — xommuectBo Omimkaiimnx cocenei. Creayer 3aaaBath
3HaueHue K > 1, tak kak npu K = 1 anroputm Tepsier 0bobmarornyo crnocodHocTs. Takke He cleayeT 3a1aBath
3HaueHHe K ciumkoM OOJBIIMM, MOTOMY YTO B TaKOM cCilydae He OYIyT BBISBICHBI MHOIHE JIOKAIbHBIC
0COOEHHOCTH.

3areMm Haxo[uM K 3amuceii ¢ MUHUMAJIBHBIM PACCTOSIHUEM JI0 BEKTOpa MPU3HAKOM HOBOT'O 00BEKTa, TO €CTh
umiem K cocezei.

Juist yriopsiioueHHBIX 3HaUeHHH aTpuOyTOB BhIUUCisieTcs EBkiinnoBo paccrosHue o gopmyne (1).

M)

B nanHo# opmyre NpUHATHI CIeAyIoIe 0003HAUYSHHUSI:

N — KOJIMYECTBO NapaMeTPOB;

Xi, Yi ... - 0003HaYeHHE MapaMeTpOB OOBEKTA.

Jlanee paccuuThIBaeTCs BEPOSITHOCTb NPHHAIEKHOCTH HEW3BECTHOM TOYKM K KJaccy IyTEM [EIICHUSL:
OMPEIEISETCS] CKOJIBKO COCEACH NMPUHAISKHUT K KOHKPETHOMY KJIaccy U Aenurcs Ha K.

IIpn BBIUMCIEHUM BEPOSTHOCTEH MOXKET HMPOU3O0UTH TaK, YTO HECKOJIBKO KJIAacCOB OyAyT MMETh PaBHYIO
BEPOATHOCTb. B Takoll CUTyallun y4UTBIBAETCS TAK)KE U PACCTOSHMUE O HOBOW 3amucH. YeM MeHblIe pacCTOsHUE,
TeM OoJiee 3HAYMMBIN BKIIAJI BHOCUT roioc. ['osioca 3a kimace Haxonsres 1o gopmyre (2).

n
1
votes(class) = ZZ— 2
: az(x, y)

B dopmyne (2):

d?(xi, Yi) — KBaapaT pacCTOSHHS OT U3BECTHOM 3aIlMCH U3 00YHAIOIIMX 3aJaHUH 10 HEU3BECTHOM 3aIIiCH;
3ananue:
Ilycte cucTeMa HWHTEIUICKTYyalbHOM 3alIMThl HMH(QOPMAIMU 3aBHCHT OT JBYX IapaMeTpoB. PeanmszoBaTsb
KJIacCU(HKALNIO KPACHBIX U CHHUX TOYEK (pa3leeHue 10 apamMeTpam)

st Beimonaenus knaccudukanud KNN wamwmmrem mporpammy —tpriokenne Windows FOrms Ha si3sike
C#, reHepupyroliiee TeCTOBBIC JaHHBIE W KIaCCHDUIUPYIOIIee 00BEKT ¢ yaeToM K GIIibKalux 3HaUCHHU. 3HAUCHHE
Kk BBOIUMTCS TIONB30BaTEIEM

PesympraToM pa®oOTBI TpOrpaMMbl SIBISETCS CTPOKAa ONPEACNSAIomas INPUHAIIEKHOCTE O0BEKTa K
OIpe/IeNIeHHOMY KJIaccy.

Paccmorpum mpunIun padotsl nporpamMmbl. Ha pucyHke 1 mokasaH BHEIIHMHA BUII IPOTPaMMBbI IOCTE
3aIrycKa.
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o5 Faormi

BHaverwre K
KoopamHaTta X

KoopamHata ¥

1 o
0 o
0 =

Paccuntate NpHMHaoNEXHOC T

KonWyecTeo TOYEK B OOHOM KNacce

30 o

Buzyanuamposats
AEHHEIE

CreHepuposaTe
LaHHEIE

Pucynok 1 — BHeurauii Buj nporpamMmsl

Ilpn naxkatmn Ha KHONKY «CreHepHpOBaTh NAaHHBIE» CO3JAIOTCA 2 TEKCTOBBIX (haila ¢ JaHHBIMY,
CoZiep KaIMU KOOPAMHATHI TOYEK Ha IUIOCKOCTH, MPUHALISKAIINH K IIEPBOMY WIH BTOPOMY Kiaccy (PUCYHKHU 2-

3).

7 keysBlue.t — BnokHoT — O X

@aiin [Mpaska @opmar Bug  Cnpaska
57,141 "
146,169
64,42
33,197
8@,147
135,141
123,7
179,21
38,59
45,218
253,73
152,98
68,161
78,161
246,182
172,287
265,96
126,93
232,78
48,167
141,178
189,199
74,42
139,266
138,297
116,258
23,284
289,55
181,282
263,172
258,198 W

Pucynok 2 — TekcToBblIii (haiin a1t CHHUX TOYeK
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Mj keysRed.tt — BnoknoT - O x

Qain [lpaska Popmar Bwg Cnpaexa
85,44 ~
288,164
238,87
294,248
28,36
48,74
188,151
142,8
132,52
284,274
254,38
281,211
274,166
146,53
27,168
159,289
27,285
48,200
283,155
287,123
122,68
136,202
264,52
125,227
77,172
162,152
157,47
63,297
19@,72
113,193
1e1, 266 v

Pucynok 3 — TekcToBblit aiin a1t KpacHBIX TOYEK
IIpn HaxaTMu Ha KHONKY «Bu3yanu3upoBaTh JaHHBIE» IMOSBIACTCS KapTHHKA, HA KOTOPOW KOOPIMHATHI
BBILICYIIOMSHYTBIX TOYEK OKpalleHbl B CHHMII OO KpacHBIN IBeTa B 3aBUCUMOCTH OT KJlacca, K KOTOPOMY OHH
npuHaiexat (puc. 4)

o5 Form1 — | >

2HaueHne K |1

4k

KoopmHata X |0

4k

Koopmanata ¥ |0

4k

Paccumtate NMPUHaONEeXHOCTE

KonwyecTeo Touek B ogHOM KNacce

] -

CreHepipoBate BuayanmavpoeaTe
AaHHbIE AaHHbIE

[aHHEIE CreHeppoBaHE!
Wzofpaxerne oBHoBnEHD

Pucynok 4 — Busyanuszanus TaHHBIX
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Jasee momp30BaTellb BBOAUT KOOPAWHATHI MPOU3BOIBHOM TOUKH M yKa3biBaeT 3HaueHue K. [lpu Haxatun
Ha KHONKY «PaccunMTaTh MPHHAIUICKHOCTR» mporpamma, ucnons3ys meron KNN, ompernenser k kakoMy Kiaccy
[[BETOB OTHOCUTCS OOBEKT M BBINAET CTPOKY C pe3ynbTaToM (pUCYHOK 5). IIpu yBenudyeHuu 3HaueHHs K BO3MOXKHO
W3MEHEHHE TPUHAIIEKHOCTH 00BEKTa K ONpeIeJICHHOMY KIIaccy BBHAY Ooiiee TOYHBIX pacyeToB (PUCYHOK 0).

a5l Formi - O pd
SHauenwe K (3 =
Koopmpwnata X 150 =
KoopmpmHata ¥ (150 =

PaccumTame NpUHaANEXHOCTE

KonvuecTEo TOYEK B OOHOM KNacoe

50 =

CreHepupoBate Busyanuampoeate
AAHHBIE aaHHbIE

[aHHkIe creHepupoBaHe!
WMzoBpaxerue ofHOBNEHD
OfverT npuHagnexT k rpynne KPACHBIX Touesk

Pucynoxk 5 — Kimaccudurkarms touku metogom KNN (k=3)
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o5 Form1 —

3Hauenwe K 5 =
KoopawHaTa X 150 =
KoopmaHaTa ¥ (150 =
PaccuntaTe NnpuMHaanexHoCT:
KonuuecTBo Touek B OOHOM KNacce
50 o
CreHeprpoBaTs BusyanuawpoBate

OAHHbIE OAHHbIE

[aHHEIe CreHepupoBaHE!

WMzofpaxeHwe oBHoBNEHD

OfbexT npuHaanexiT K rpynne KPACHBLX Touek
OfbekT npuHaonexnT K rpynne CUHMX Touek

Pucynok 6 — Kiaccudurkarms touku metogom KNN (k=5)
ITpuMepsl C APYTMMH TOYKAMH U JAHHBIMU IIPUBEIEHBI Ha puc. 7-9.

o5l Form1 —
FHauenwe K (B =
KoopmaHaTa X |91 =
Koopmwara ¥ (216 =

PaccumTats NpHaANEXHOC T

KonWyecTso TOYEK B 0OHOM KNacce

50 -

4

CrenepupoBats Busyanusuposats
OaHHEIE OaHHElE

[aHHEIE CreHeprpoBaHE!

WMzo6paxeqve oBHoBneHD

OfbexT npuHagnexnT k rpynne KPACHBIX Toyex
QfbekT npuHannexnT k rpynne CHHMX Toyek
O6vexT npuHannexut K rpynne CUHWX touex

Pucynok 7 — Ilpumep knaccudpukanuu merogom KNN
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o5 Formi

3Hauerie K [11 =
KoopmHata X |278 =
KoopmHata Y |42 =

Paccumram NpUHA ANEXHOCTE

Konwuecteo Touex B OOHOM KNnacce

50 <

CreHepWpoBaTts Busyanusupoeate
OaHHbIE aHHBIE

[aHHEIE CreHepMpoBaHE!

WMzoBpakxeHe ofHOBNEHD

O6tekT npuHaanexuT K rpynne KPACHBLX Touex
O6tekT nprHaanexuT K rpynne CHHWX Tovyek
OfbexT npuHaanexut k rpynne CMHWXK Touek
OfbexT nprHaanexnt k rpynne KPACHBLX Tousk

Pucyrok 8 — ITpumep knaccuduranmn meromom KNN

5= Form
Havenwe K |11 =
KoopmaHata X 278 =
KoopmaHata Y |42 =

PaccunTam NPMHAANEXHOCTE

KonMuecTEO TOUEK B 0OHOM KNacce

50 =

CreHepypoBate Busyanuauposate
[aHHBIE AAHHBIE

MzobpaxeHie ofHoBNEHD

OfberT npuHannexnT Kk rpynne KPACHBLX Touesk
DAbexT npuHannexnT Kk rpynne CUHIX toyek
DevexT npuHaanesunt K rpynne CHHAX ouex
OfbewT nprHannexuT Kk rpynne KPACHBLX Touesk
HaHHele creHepupoBaHs!

WMzofpaxeHie ofHoBNEHD

OAbexT npuHannexnT Kk rpynne CUHMX toyew

Pucynok 9 — [Ipumep xiaccudpukanuu merogom KNN

IIpumep ucxoanoro rekcra Ha C# pa3zpadoTaHHOIO NMPUJIOKEHUS
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using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.lO;

using System.Ling;

using System.Text;

using System.Threading. Tasks;
using System.Windows.Forms;

namespace Algoritm_KkNN

public partial class Form1 : Form

{
public int numberOfPoints = 30;

public Form1()

{

InitializeComponent();

}

private void label3_Click(object sender, EventArgs e)

{

}

private void generateButton_Click(object sender, EventArgs e)
{

Random rand = new Random();

int N1 = 300;

int N2 = 300; //pasmep rumockocTH

numberOfPoints = Convert. Tolnt32(numericUpDown4.Value); //xonndecTBo reHepupyeMbIX 3HAYCHHI
for (int m = 0; m < 2; m++) //BbInOHSETCS ABAXIbI JJIS KAXKIOr0 Kacca 3HaYEHHH

{

int[] keyl = new int[numberOfPoints];

int[] key2 = new int[numberOfPoints];

bool check = true;

for (int i = 0; i < numberOfPoints; i++) //rerepanust 3HaUCHHIA

{

check = true;

int templ = rand.Next(0, N1);

int temp2 = rand.Next(0, N2);

for (int j = 0; j < keyl.Length; j++) if (Math.Abs(templ - key1[j]) <=1)

for (int k = 0; k < key2.Length; k++) if (Math.Abs(temp1l - key2[K]) <= 1) { check = false; break; }

if (check)

{

keyl[i] = temp1;
key2[i] = temp2;
}

else i--;

}
if (m == 0)

using (StreamWriter sw = new StreamWriter(@"D:\fff\keysBlue.txt", false, System.Text.Encoding.Default))
for (int i = 0; i < numberOfPoints; i++) //coxpanenne 3nauenuit kmacca CUHUIN

string temp = key1[i] +"," + key2[i];
sw.WriteLine(temp);

by
¥
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}

else

using (StreamWriter sw = new StreamWriter(@"D:\fff\keysRed.txt", false, System.Text.Encoding.Default))
{

for (int i = 0; i < numberOfPoints; i++) //coxpanenue 3HaueHuit Kaacca KPACHBI
{

string temp = key1[i] +"," + key2[i];

sw.WriteLine(temp);

}

}

}

}

StatusListBox.ltems.Add(" daunsie crenepupoBansin');

}

private void numericUpDown4_ValueChanged(object sender, EventArgs e)

{
¥

private void redrawButton_Click(object sender, EventArgs e)

{

string path;

Bitmap imagel = new Bitmap(@"D:\ffi\l.png", true); //3arpy3ka uzobdpaxeHnus
for (int m = 0; m < 2; m++) //3anonHeHue MycTOro H300pa)KeH s TOYKaMH U3 CTEHEPUPOBAHHBIX (haiiioB
CHavaJla CHHETO IBE€TA, 3aTEM KpaCHOI' O

{

if (m == 0) path = @"D:\fff\keysBlue.txt";

else path = @"D:\fff\keysRed.txt";

using (StreamReader sr = new StreamReader(path, System.Text.Encoding.Default))
{

for (int i =0; i < numberOfPoints; i++)

{

string temp = sr.ReadLine();

string[] coordinates = temp.Split(',");

int X = Convert. ToInt32(coordinates[0]);

int y = Convert. ToInt32(coordinates[1]);

Color bs = imagel.GetPixel(X, y);

if (imagel.GetPixel(x, y) == Color.FromArgh(255, 255, 255, 255))

{

if (m == 0) imagel.SetPixel(x, y, Color.Blue);

else imagel.SetPixel(x, y, Color.Red);

}

by
by

}

imagel.Save(@"D:\fff\new.png");

using (var file = new FileStream(@"D:\fffinew.png", FileMode.Open, FileAccess.Read,
FileShare.Inheritable))

pictureBox1.Image = Image.FromStream(file); //oGHoBIeHIE KapTHHKH

}

StatusListBox.ltems.Add("'"U3o6paxenne oGHOBIEHO\N");

}

private void pictureBox1_Click(object sender, EventArgs e)

{
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}

private void pictureBox1_Click_1(object sender, EventArgs e)

{
¥

private void calculateButton_Click(object sender, EventArgs €)

{

double[] distanceArrayBlue = new double[numberOfPoints];

double[] distanceArrayRed = new double[numberOfPoints]; //uuuianu3anust MaCCUBOB [T XpaHEHHS
pacCHYUTaHHBIX paCCTOHHI/Iﬁ

using (StreamReader sr = new StreamReader(@"D:\fff\keysBlue.txt", System.Text.Encoding.Default))
{

for (inti=0;i < numberOfPoints; i++) //pacueT paccTosIHUSI OT TOUKHU JI0 BCEX OOBEKTOB MPHHAIEKAIINX
kiaccy CUHUUA

{

string temp = sr.ReadLine();

string[] coordinates = temp.Split(',";

int x = Convert. Tolnt32(coordinates[0]);

int y = Convert.ToInt32(coordinates[1]);

distanceArrayBlue[i] = Math.Sgrt(Math.Pow(Convert. Tolnt32(numericUpDownX.Value) - x, 2) +
Math.Pow(Convert. ToInt32(numericUpDownY .Value) - y, 2));

}

double tmp;

for (int i=0; i< numberOfPoints;i++)
{

for (int j= i+1; j < numberOfPoints; j++) //copTupoBka MaccHBa B MOPSAKE BO3pACTAHHS 3HAYCHHI

{ (u3m.)

if (distanceArrayBlue[i] > distanceArrayBlue[j])
{

tmp = distanceArrayBlue[i];
distanceArrayBlue[i] = distanceArrayBlue[j];
distanceArrayBlue[j] = tmp;

}

}

}

}

using (StreamReader sr = new StreamReader(@"D:\fff\keysRed.txt", System.Text.Encoding.Default))
{

for (inti = 0; i < numberOfPoints; i++) //pacyer paccTOSHHUS OT TOYKH JI0 BCEX 00BEKTOB MPHHAICKAIINX KIIACCY
KPACHBIN

{

string temp = sr.ReadLine();

string[] coordinates = temp.Split(',";

int X = Convert. Tolnt32(coordinates[0]);

int y = Convert. Tolnt32(coordinates[1]);

distanceArrayRed[i] = Math.Sgrt(Math.Pow(Convert. Tolnt32(numericUpDownX.Value) - x, 2) +
Math.Pow(Convert. ToInt32(numericUpDownY .Value) - y, 2));

}

double tmp;

for (inti = 0; i < numberOfPoints; i++)
{

for (intj =i+ 1; j < numberOfPoints; j++) //copTupoBka MaccuBa B OPSIKE BO3PACTAHKS 3HAUCHHUI

if (distanceArrayRed[i] > distanceArrayRed[j])

{

tmp = distanceArrayRed[i];
distanceArrayRed[i] = distanceArrayRed[]];
distanceArrayRed[j] = tmp;
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int K = Convert.ToInt32(numericUpDownK.Value), m =0, n =0;

if (distanceArrayBlue[0] == 0 || distanceArrayRed[0] == 0) StatusListBox.ltems.Add("KoopanHaTbl TOYKH COBIATIH
¢ mabmonoM\n"); //mpoBepKa Ha COBIAICHUE C Y)KE€ OTMEYEHHBIMH 00bEKTAMHU

else

while (K !=0) //mepebdop K Gmimkaiiimx coceieit TOUKH CpaBHEHHEM PACCTOSHHUN 00BbEKTOB Pa3HbIX KJIACCOB JI0 Hed

{

if (K ==1 && distanceArrayBlue[m] == distanceArrayRed[n]) break;

else if (distanceArrayBlue[m] > distanceArrayRed[n]) n++;

else if (distanceArrayBlue[m] <= distanceArrayRed[n]) m++;

K--;

}

if (m > n) StatusListBox.Items.Add("O6sext npuHagnexut k rpynne CUHUX touex\n™);

else if (m < n) StatusListBox.ltems.Add("O6bexT npunamiexur k rpynne KPACHBIX touex\n™);
else

double summBIlue = 0, summRed = 0;

for (inti=0;i<m;i++) summBlue += distanceArrayBlue[i];

for (inti=0;i<m;i++) summRed += distanceArrayRed[i]; //mpu paBeHcTBe KOMUuecTBa OIMKANIINX 0OBEKTOB
pacyer HauMEHbIlIeH CyMMBbI BCEX PACCTOSTHUN OOBEKTOB KaX/IOT0 KJIacca JI0 TOUKH

if (summRed > summBlue) StatusListBox.Items.Add("O6bext npunamiexut k rpymnmne CUHUX touek.\n");

else if (summRed < summBIlue) StatusListBox.ltems.Add("O6bekT npunamiexut k rpynme KPACHBIX toduek.\n");
else StatusListBox.ltems.Add("He ynasoch onpenenuts MpuHAIICKHOCTh TaHHOH ToukHd. V3MeHnTe 3HAUEHNUE
KAn");

e e e

JlaGopaTopHas padoTa 4

Cuurast 4YTO Ha BXOJ IPOITYCKHOM CHCTEMBI ITOJAE€TCS MAaCCHB Pa3JIMYHBIX TOUCK(IJISI CHCTEMBI
pacro3HaBaHusI) Peaan30BaTh ArOPUTM K-Means s KiacTepu3aium.
Anroput™ K-means oTHocuTcs k anropurMam o0ydeHust 6e3 yuurens. Ha Bxox anroputMa nmomaércest Habop To4ex
IIPOM3BOJILHOM Pa3MEPHOCTH. 3a/1aua aJlrOpUTMa — pa3/ielIuTh UX Ha 3apaHee W3BECTHOE YHCIIO KJIACTEPOB.

ITaru anropurma:

1) BBIOHMpaeTCst Yncio kmactepos K;

2) BeIOHpaercs K cirydaiiHBIX TOYeK, KOTOpBIe OYyIyT CIIYy)KUTh HaYaJbHBIMH LICHTPAMHU KIIaCTEPOB;

3) JUIsL KaXKIOW TOYKH Ompesessercs OMKamas LeHTPOHIa, NPHU STOM TOYKH, IPHTIHYTHIE» K
OIHOM TOYKE U3 2-TO IIara, 00pa3yroT KiacTep;

4) BEIYHCIISIFOTCS LIEHTPOUABI — LEHTPBl TSDKECTH KiacTepoB. KakAplii HEHTpoua — 3TO BEKTOp,

OJIEMEHTBI KOTOPOIro MNpPEACTaBJIAIOT coboi CpE€OHHUE 3HAYCHUA COOTBETCTBYIOIIHUX IPU3HAKOB, BBIYMCJICHHBIE IO
BCEM 3aIlMCAM KJIacTepa,

5) LIEHTP KJIAcTepa CMEIIAeTCs B €ro HEHTPOU, MOCIe Yero IEHTPONI CTAHOBHUTCS HOBBIM IIEHTPOM
KJIacTepa;
6) €CITM Ha 5 IIare MpOM30IIIO CMEMIEHHEe, TO aITOPUTM IIOBTOPSIETCS C TpeThero mara. Ecmm ke

HET, TO aJTOPUTM 3aBEpLINII CBOIO paboTYy.
[permymecTBOM JaHHOTO AITOPHTMA SBISFOTCS €r0 MPOCTOTA Peau3aliy ¥ CKOpOCcTh paboTsl. HemoctaTkom —
HEOIpeIeNéHHOCTh BEIOOpa HAYaIBHBIX IIEHTPOB KIIACTEPOB (HA IIare 2) ¥ TO, YTO YHCIIO KIACTEPOB TOJKHO OBITh
W3BECTHO 3apaHee.

Onucanue paGoTsl

Peanmzanms anropurma K-means ocyiecTBiieHa Ha sSI3bIKe POrpaMMHPOBaHHs Java ¢ HCIOJIb30BaHIEM
6ubnmoreku rpaduueckoro uaTEpdetica JavaFX.

HcxomHblii Ko MPOrpaMMBbl COCTOUT U3 HECKOJIBKUX YacTel:

1) Main.java — conepxut TouKy Bxoza (IpUIoKeHue A);
2) Controller.java — conepxur noruky rpadudeckoro untepdeiica (npunoxkenue b);
3) kmeans.fxml — conepxwur pasmerky rpadudeckoro unrepdeiica (npmwioxenue B);
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4) clustering/KmeansAlgorithm.java — comepxur Kox peanusanuu ajgroputma K-means
(mpunoxenne I');

5) clustering/Point.java — comepuT Kiacc MHOTOMEPHOH TOUYKH, HCIIONb3YeTCS B pealu3aldu
anropurma K-means (mpunoxenue []);

6) exampleData.txt — mpumep naHHBIX 1 00ydeHus (mpuinoxenue E).

ITpu 3amycke CKOMITMITMPOBAHHOTO ¥ COOPaHHOTO MPOEKTa OTKPOETCsS] OKHO, N300paXkEHHOE Ha pHCyHKe 2.1.
o

3arpysuTb AaHHbIE
K (konuuyecTeo knactepos): Wrdopmauua o Habope gaHHbIX:

O dopmate aaHHBIX [arrble He 3arpyxeHsl

Knactepusosate

Pucynok 2.1 — I'maBHOE OKHO NIPOTpamMMBbl

Janee He0OXOJMMO O3HAKOMUTHCS ¢ (POPMATOM BXOJAHBIX JaHHBIX. MH(pOpMaIys 006 3TOM JOCTYITHA [0 HAXKATHIO
kHotku «O dopmare nanubix». [Ipu 3TOM OTKpoOeTCcsi OKHO, N300pakEHHOE HA pUCYHKE 2.2.

B ' O dopmare BXOAHDBIX A3HHBIX X

(DopmaT BXOAHbBIX A3aHHbIX o

Mepeas cTpoka daiina 4onxHa COAEPXaTe KONMYECTEO
napameTpos (pasmepHocTs, R).

Mocneaytolme cTpoky (NponsE0ALHOE KOANYECTED) AOMKHBI
coaepxats R sHauenwi, sanucarHbIx yepes npoben.
3HayeHus ABNAIOTCA NapamMeTpamuy Touky (KOopAUHaTaMM,
EELWECTEEHHbIE YACAa).

Mpumep daiina:

4901
6-251.1
-1-096.1
-0812

o)

Pucynok 2.2 — ®opmaT BXOAHBIX TaHHBIX

IMocne o3HakomiieHus ¢ (HOPMATOM BXOJHBIX JAHHBIX HEOOXOMMO CO37aTh (aiii, comepiKalinii BXOAHbIC TaHHbIC
(mamnbIe I 00y4yenus). [Ipumep Takoro ¢haitna mpruBeacH B MpHIoKeHnH E.

Janee HEOOXOIMMO 3arpy3UTh AaHHBIC. DTO MPOU3BOANTCS MYTEM HaXATHUsI HA KHOMIKY «3arpy3uTh JIAHHBICY.
OTKpoeTcst OKHO, Tie TpeOyeTcst BHIOPATh (haiiin BXOMHBIX JaHHBIX. [Ipy HEBO3MOXHOCTH OTKPBITh M MPOYUTATH
(haiin, monp30BaTENh YBUAUT COOOIIEHIE 00 OMHOKe, IPUMEp KOTOPOTro M300paxEH Ha pUCYHKE 2.3.
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B ' Quwnbka! X

Daiin He MOXeT ObITb OTKPLIT.

MposepeTte Hanuyue Galina v Npasa 4OCTyNa K HEMY.

o]

Pucynok 2.3 — Ommbka oTKpbITHSA (haiiia

Ecnu ke ¢aiin ObUT yCIIENTHO OTKPHIT U MPOYUTAH, OJHAKO ()OPMAT JaHHBIX B (paiiiie He COOTBETCTBYET
TpeOyeMOoMY, ITOIH30BATENb B MPABOI YaCTH MPOrPaMMBI YBUIAUT COOOIICHHUE, TIPEACTABICHHYIO HAa PUCYHKE 2.4,

WHdopmauusa o Habope aaHHbIX:

[aHHble He 3arpyXeHbl

Pucynok 2.4 — HecoorBeTcTBHE (hopMaTa JaHHBIX

[pu ycriemHo¥ 3arpy3ke JaHHBIX B TIPABOH 4acTH IPOrpaMMbl OyIeT oToOpa)keHa HH(pOpMAaIHs 0 HabOpe JTaHHBIX.
E€ mpumep npuBenEH Ha pucyHke 2.5.

WHdopmauua o Habope AaHHbIX:

PasmepHocTb aaHHbIX: 2
Konuyectso Touex: 9

Pucynok 2.5 — Mndopmanus o Habope JaHHBIX
Jaiee HeoOX0ANMO yKa3aTh 3HaueHHEe K — KOIMYecTBO KIacTepoB. DTO MPOU3BOJUTCA B COOTBETCTBYIOIEM IOJIE

BBepXy OKHa. [Ipu ykazaHuM HEKOppEeKTHOTo 3HaueHua K monp3oBaTens yBUAUT cOOOIIEHHE 00 OMMOKe, IpuMep
KOTOpOr0 M300paEH Ha pUCYHKE 2.6.

B ' Qwwubka! X

HexoppekTHoe Uncio KnacTepoe!

Konuuectso KNacTepoe ACMAXKHO ObITh LENBIM NOAOKUTENBHEIM

Pucynok 2.6 — HexoppektHoe 3HaueHmne K

HYMCAOM U HE NPEBbLIWaTk KOANYECTED TOHEK.

INocie BBO#a Bcex HEOOXOOUMBIX ITAPaMETPOB IIPH HAXKATHH KHONKK «Kiactepr3oBaTh» OyneT 3amyIieH MeTox
predictClusters 3 KmeansAlgorithm.java.

IMocne okoH4aHus pabOThI aNropuT™Ma OyaeT co3aaH Qaiin output.txt B mamnke ¢ mporpaMmoii, B KOTOpOM

coep kuTcs HH(OpMAIHs O HEeHTpax KIacTepoB M CIIMCOK TOYEK ¢ yKa3aHHeM Kiactepa. [Ipumep daiina
n300pakéH Ha pUCYHKE 2.7.
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B HekoTOpBIX ciaydasx HEeHTp KiIacTepa MoxeT uMeTh koopauHaTel NaN. OTO BOZHHKAET B TeX ClIydasx, Korja Ha
BTOPOM LIare aJirOpUTMa TOYKH CreHEPUPOBAITUCH CIHMIIKOM OJHM3KO IPYT K IPYTy, U3-3a YEro OJjHa TOuKa
«3abupaer Ha ceOs»» TOYKH U3 BHIOOPKH, a JIpyrasi CreHepUpOBaHHAs TOYKa MepecTaéT yuacTBOBATh B aJrOPUTME U3-
3a TOro, YTO K Hell He NMpUBsI3aHa HU OJJHA TOUKa U3 BIOOpKU. Takol ciydail n300paxéH Ha pucyHke 2.8.
B03MOXHOCTH BOSHUKHOBEHUS TaKHUX CIIy4daeB ABJISACTCSI HEAOCTATKOM aJITOPUTMaA, IMIO3TOMY MHOI' la JIs
KJTACTEpHU3aIMH MPUMEHSIOT JPYTHE allTOPUTMBI, TOXoxue Ha K-means, Hanmpumep, g-means (gaussianmeans,
pacIipesielieHHe B KJlacTepax CTPEMUTCS] K HOPMAJIbHOMY).

Ipumep pazpabomannozo npunoscenus Ha java.
Main.java
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package com.sbelousov.kmeans;

import javafx.application.Application; import ja-
vafx.fixml.FXMLLoader; import javafx.scene.Parent; import ja-
vafx.scene.Scene; import javafx.stage.Stage;

public class Main extends Application {

@Override
public void start(Stage primaryStage) throws Exception{
Parent root = FXML-
Loader.load(getClass().getResource("kmeans.fxml™)); primaryStage.setTitle("K-Means Algorithm™);
primaryStage.setScene(new Scene(root, 700, 350)); primaryStage.show();

public static void main(String[] args) { launch(args);

¥
¥

Controller.java
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package com.sbelousov.kmeans;

import com.sbelousov.kmeans.clustering. KmeansAlgorithm; import javafx.fxml.FXML; import
javafx.scene.control.Alert; import javafx.scene.control.Label; import

javafx.scene.control. TextField; import javafx.scene.layout.VBox; import
javafx.stage.FileChooser;

import java.io.File;
public class Controller {
public KmeansAlgorithm kmeansAlgorithm = new KmeansAlgorithm();

@FXML public VBox vbox;
@FXML public Label datalnfoText;
@FXML public TextField kField;

private void showAlert(String title, String headerText,
String contentText, Alert.AlertType type) { Alert alert = new Alert(type);
alert.setTitle(title); alert.setHeaderText(header Text);
alert.setContentText(contentText); alert.showAndWait();

public void onLoadDataButtonClick() {
FileChooser fileChooser = new FileChooser();
File file = fileChooser.showOpenDialog(vbox.getScene().getWindow());
null) { showAlert("Omubka!”,
"®daiin He MOXKET OBITH OTKPHIT.",

"IIpoBepbTe HaMuue ¢aiiia u npasa I0CTyna K Hemy.",
Alert. AlertType.ERROR); return;

}

try {
kmeansAlgorithm.parseFile(file); }

if (file ==
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catch (NumberFormatException e) { showAlert("Ommobkal",
"HekoppekTHsblii opmart daiina.",
"ITpoBepbTe cobtoeHne popMaTa BXOIHBIX JaHHBIX.",
Alert. AlertType.ERROR); return;

}

datalnfoText.setText("Pasmeprocts mannbix: " + kmeansAlgorithm.getDimensionNumber() + "\n" +
"KomuuectBo Touek: " + kmeansAlgorithm.getSize()
+ Il\nll);

public void onAboutDataFormatButtonClick() { showAlert("O ¢hopmaTe BXOIHBIX TaHHBIX",

"MdopMaT BXOJHBIX JaHHBIX",

"IlepBast cTpoka ¢aiina JoKHA COMePKaTh KOIHYECTBO MapaMeTpoB (pasMepHOCTh, R).\n" +
"TTocnenyromiue CTPOoKH (POU3BOIBHOE KOJIUYECTBO) JOJIKHBI COepKaTh R 3HaueHwmi, " +
"3amMuCcaHHBIX Yepe3 mpodem.\n™ +
"3HaueHUs ABJISIOTCSA MapaMeTpaMy TOUKH

(KoopAMHATaMU, BeleCTBEHHbIC uncia).\n" +
"Ipumep ¢aitma:\n\n" +
"3\n" +
"490.1\n" +
"6-2.51.1\n" +
"-1-0.96.1\n" +
"-0.812",

Alert.AlertType.INFORMATION);

}
public void onComputeButtonClick() {
/I Set number of clusters try {
kmeansAlgorithm.setClusters(kField.getText());

catch (NumberFormatException €) { showAlert("Ommubka!",
"HexoppekTHoe 4ucio kiactepos!”,
"KonruecTBo KJIaCTepOB JIOIKHO OBITh IEJIBIM MTOJIOKUTENBHBIM YUCIOM " +
"M He TPEeBBIIIATh KOIUYECTBO TOYEK. ",
Alert. AlertType.ERROR); return;

}

/I Clustering
kmeansAlgorithm.predictClusters();

// Output
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return;

39




kmeans.fxml

<?xml version="1.0" encoding="UTF-8"?>
<?import javafx.scene.control.Button?>
<?import javafx.scene.control.Label?>
<?import javafx.scene.control. TextField?>
<?import javafx.scene.layout.AnchorPane?>
<?import javafx.scene.layout.VBox?>

<VBox prefHeight="700.0" prefWidth="350.0" xmIns="http://javafx.com/javafx/11.0.1"
xmins:fx="http://javafx.com/fxml/1"  fx:controller="com.shelousov.kmeans.Controller" fx:id="vbox">
<AnchorPane VBox.vgrow="ALWAYS">
<Button layoutX="15.0" layoutY="15.0" mnemonicParsing="false" prefHeight="25.0" prefWidth="150.0"
text="3arpy3uts mauusie” onAction="#onLoadDataButtonClick"/>

<Button layoutX="15.0" layoutY="50.0" mnemonicParsing="false" prefHeight="25.0" prefwidth="150.0"
text="0 ¢opmate nanuex" onAction="#onAboutData-
FormatButtonClick"/>

<Button layoutX="15.0" layoutY="155.0" mnemonicParsing="false" prefHeight="25.0" prefwidth="350.0"
text="Kunacrepuzosats" onAction="#onComputeButtonClick"/>

<Label layoutX="200.0" layoutY="30.0" text="K (koanuecTBO KIacTepoB):"/>
<TextField fx:id="kField" layoutX="200.0" layoutY="50.0" prefHeight="25.0" prefwWidth="165.0"/>

<Label layoutX="400.0" layoutY="30.0" text="Wupopmanus o Habope naHHbIX:"/>
<Label fx:id="datalnfoText" layoutX="400.0" layoutY="50.0" text="/laHHble He 3arpyxeHbI"/>
</AnchorPane>
</VBox>
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KmeansAlgorithm.java

package com.shelousov.kmeans.clustering;

import java.io.File; import java.io.IOException;
import java.nio.file.Files; import ja-
va.nio.file.Path; import java.nio.file.Paths; im-
port java.util.*;

import java.util.stream.Collectors;

public class KmeansAlgorithm {  private int clusters=2;  pri-
vate int dimensionNumber = 0;
private final List<Point> points = new ArrayList<>(); private List<Point> centroids = new ArrayList<>();

public void setClusters(int clusters) {
if (clusters <= 0 || clusters > this.getSize()) { throw new NumberFormatException("Incorrect number

K}

this.clusters = clusters;
public void setClusters(String clusters) { this.setClusters(Integer.parselnt(clusters));

public int getSize() { return points.size();

}

public int getDimensionNumber() { return dimensionNumber;

}
public void parseFile(File file) {

Path path = file.toPath();
List<String> lines = new ArrayList<>(); try {
lines = Files.readAllLines(path);

}
catch (IOException e) {
e.printStackTrace();

}
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dimensionNumber = Integer.parselnt(lines.get(0)); for (inti=1;i<lines.size(); i++) {

List<Double> coordinates = new ArrayList<>(); String[] splitted =
lines.get(i).split("\\s+"); for (int j = 0; j < dimensionNumber; j++) { coordi-
nates.add(Double.parseDouble(splitted[j])); }

points.add(new Point(coordinates));

}

public void writeToFile() {
Path path = Paths.get("output.txt™);
StringBuilder stringBuilder = new StringBuilder(); try {
stringBuilder.append(*Centroids:\n"); for (inti=0; i < centroids.size(); i++) { string-

stringBuilder.append("\nPoints:\n"); for (Point p : points) { stringBuild-
er.append(p).append(:  cluster
").append(p.getCluster()).append("\n™);
}

Files.writeString(path, stringBuilder);

}
catch (IOException ex) { ex.printStackTrace();

}

private double getMinimalCoordinate() {
List<Double> coordinates = new ArrayL.ist<>(); for (Point p : points) {
coordinates.addAll(p.getCoordinates());

return Collections.min(coordinates);
private double getMaximalCoordinate() {
List<Double> coordinates = new ArrayList<>(); for (Point p : points) {
coordinates.addAll(p.getCoordinates());
return Collections.max(coordinates);
}
public void predictClusters() {

// Step 0: Determine min and max ranges for choosing random points in next step
double rangeMin = getMinimalCoordinate();
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double rangeMax = getMaximalCoordinate();

/I Step 1: Select K random points as cluster centers called centroids
centroids = new ArrayList<>(); for (inti=0; i< clusters; i++) {
List<Double> coordinates = new ArrayList<>(); for (intj = 0; j < dimensionNumber; j++) {
Random random = new Random();
double coordinate = rangeMin + (rangeMax rangeMin) * random.nextDouble();
coordinates.add(coordinate);

}
Point centroid = new Point(coordinates); centroids.add(centroid);
}
boolean flag; do {
flag = false;
System.out.printIn("Centroids:"); for (Point ¢ : centroids) {
System.out.printin(c);

}

System.out.printin();

/I Step 1.9: Save current centroids coordinates

List<List<Double>> oldCoordinates = new ArrayList<>();

for (inti=0; i< centroids.size(); i++) { oldCoordinates.add(new ArrayList<>());
for (int j = 0; j < dimensionNumber; j++) { oldCoordi-
nates.get(i).add(centroids.get(i).getCoordinates().get(j));

}

}

/I Step 2: Calculate distances from each point to each centroid

Map<Point, List<Double>> distancesFromPoints = hew HashMap<>();

for (Point centroid : centroids) { for (Point p : points) {

if (!distancesFromPoints.containsKey(p)) { distancesFromPoints.put(p, new Ar-

rayList<>());

distancesFromPoints.get(p).add(p.getEuclideanDistance(centroid));

¥
¥
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/I Step 2.5: Assign cluster number

for (Map.Entry<Point, List<Double>> entry : distancesFromPoints.entrySet()) {

Point point = entry.getKey();

double minDistance = Collections.min(entry.getVValue());
int clusterNumber = entry.getValue().indexOf(minDistance);

point.setCluster(clusterNumber);

}

/I Step 3: Move centroids

for (inti=0; i< centroids.size(); i++) { int finall = 1i;

List<Point> pointList = points.stream().filter(p
-> p.getCluster() == finall)
.collect(Collectors.toList());
List<Double> newCoordinates = new ArrayList<>();
j+H) { double sum =0;
for (Point p : pointList) {
sum += p.getCoordinates().get(j);
}

newCoordinates.add(sum / pointList.size());
centroids.get(i).setCoordinates(newCoordinates);

/I Step 3.1: If centroids weren't moving that it's the end
for (inti=0; i< centroids.size(); i++) {
if
nates().equals(oldCoordinates.get(i))) { flag = true;
break;
}

}
} while (flag);

writeToFile();

¥
¥

for (int j = 0; j < dimensionNumber;

('centroids.get(i).getCoordi-

Point.java
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package com.shelousov.kmeans.clustering;
import java.util. ArrayList; import java.util.List;

public class Point {
private List<Double> coordinates; private int cluster;

public List<Double> getCoordinates() { return coordinates;

public void setCoordinates(List<Double> coordinates) { this.coordinates = coordinates;

}

public int getCluster() { return cluster;

}

public void setCluster(int cluster) { this.cluster = cluster;
}

public Point(List<Double> coordinates) { this.coordinates = coordinates;

public double getEuclideanDistance(Point point) {
List<Double> items = new ArrayList<>();

if (this.getCoordinates().size() != point.getCoordinates().size()) {
throw new lllegal ArgumentException("Dimensions of two points are unequal");

}

int dimensionsNumber = this.getCoordinates().size();

for (inti =0; i < dimensionsNumber; i++) { double oneCoordinate = this.getCoordinates().get(i);
double anotherCoordinate = point.getCoordinates().get(i); items.add(Math.pow(oneCoordinate - another-
Coordinate, 2)); }
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double sum = items.stream().mapToDouble(Double::doubleValue).sum();
return Math.sgrt(sum);

}
public String toString() {
StringBuilder builder = new StringBuilder();  builder.append(“Point(");
for (Double coordinate : coordinates) { builder.append(coordinate).append(" ");

}
builder.deleteCharAt(builder.length() - 1); builder.append(")™); return build-
er.toString();

}
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exampleData.txt

10 10
11 10
1011
00
10

01

-10 -10
-11 -10
-10-11

Temsl / 3apanus pacyeTHo-rpaduyeckoii padoThI

CuuTas 4TO MPOIMYCKHAS CHCTEMa PACIO3HAST JHIa MPOXOIAIINX uepe3 Hee Jirofieit HamicaTts nporpammy,
KoTOpast Oy/eT HaXOUTh JIMIIO Ha n300paxenuu. Mcnons3oBars 6ubmuoreky DIib.

1 O6napy:keHue JTUIl HA U300paKEHUH

B nanno#i pabotsl Gymer ucnons3oBathest dlib u OpenCV mis oGHapyKeHHs JHIEBBIX OPHEHTHPOB Ha
U300paKEHNH, KOTOPBIE UCTIONB3YIOTCS LTS JIOKATH3AIMH KITFOUEBBIX 00acTell Ha JIMIle YeoBeKa:

° I'na3za;

U bposy;

o Hoc;

o Por;

e  Jlunus mombopomka.

BrisBIIeHHE TUIIEBBIX OPUEHTUPOB COCTOUT M3 JBYX JTAIIOB:

e Jloxanu3anus 1una Ha H300pakeHuu;

e  OOHapyKXeHHe 3HaYMMBIX 00JIaCTel Ha JHIaX B 00JIACTSIX MHTEpeca.

CylecTByeT MHOKECTBO METOJIOB OOHAPYKEHUS JIMIL Ha N300paKeHUH.

Hac uHTepecyeT anropurt™, KOTOpBIH ONpenenseT KOHTYpHI JIMLA, T.e. 3HAYEHHS TOYEK ¢ KOOpAMHATAMU
(x:y)-

OmnpenenyB Ha M300paXKEHUH 00JIACTh C JMIIOM YeJIO0BEKa, MOXHO IEePEeXOJUTh K HIary 2 — JIOKalIn3amus
OTZENIBHBIX YacTeH Juia.

B Metozte, koTopbiii uerone3yercst B Gubrmoreke dlib mprvensiercs cnemyrormee:

e  TpeHHpOBOYHBIC 3aJaHWS C MapKUPOBAHHBIMH JIMIIEBHIMH OPHEHTHpPAMH Ha H300paKeHHAX. OTH
M300payKeH s MPOMAPKUPOBAHBI BPYYHYIO TOUKaMH (OIPEAEISIOIIMMHUCS KOOPIHUHATAMHE (X;Y)), OKPYKAFOIIAMHU KKITYIO
KJTIOYEBYIO 00JIACTD JIHIIA;

e BepostHOCTH paccTOsHIIN MEXKITY TApaMH ITMKCeTIel Ha BXOTHBIX H300PaKSHHSIX.

Hauneiii 00ydenHsiii gerexktop w3 Oubmmorexku dlib wcmonb3yer monokeHne 68 TOUEK, 3aTaHHBIX
KOOpIMHATaMHU (X;Y), COOTBETCTBYIOIINX ITOJOKEHUIO KITIOYEBBIX YacTell Ha JIMLE YeIOBEKa.

WHnekcsl ToYeK PUBOAATCS HA pUCYHKe 1.

47




vig *20 21 v23 *2 *5 x20

22 23
+18 « 27
%38 *39 »28 * 44 » 45
*37, 40441740 F43, 484 47" 46
*1 ¥ 29 #17
*30
5 +16
" *31
'32'33»34“3536 %15
*3
=51 #52 *53
4 *S0 _62 #63 w64 " O 14
* 49+ 61 66’65'55
»68 - >
67 %
+ 60 56 £13
*5 + 59 . 58 =57
*12
6
.7 ¥ 11
* *10
8 ‘9

Pucynok 1 — I'padmueckoe npencrapienre 68 KOOPJUHAT JIMLEBBIX OPUEHTUPOB

IMoHsiB mpUMEpHBIA NPUHIMI PaGoOTBl anropurMa, OOHAPYKUBAIOIIETO OPHEHTUPHI HA JIMIIC YEJIOBEKa,
HCTIONB3ysl TOTOBBIA OOYUYCHHBIM 3apaHee AETEKTOp KIIOUEBBIX dYacTeil nuia u3 Oubmmorekn dlib, moxem
0OHApY)KUBATh YEIOBEUCCKHE JIMIA HAa H300PaXEHUIX TPH TIOMOIIM CKpHUITa Ha s3bike Python.
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2 Pe3yabTaT padoTsl

BBImToTHIM CKpHITT, KOTOPBIH 0OHAPY)KMBAET JINIA Ha N300paKEHHUSIX U MapKUPYeET UX (PUCYHOK 2).

KoHTyp numa Bbluensercss 3€NIeHOM paMKOW, a YacTH JIMIA I0 OTAEIFHOCTH IOMEYaroTCsl KPacHBIMH
TOYKAMH.

Pucynok 2 — Pe3ynbTat paboThl CKpHIITa,
O0HAPY)KUBAIOLIETO JIMIA Ha N300paKEHUU

Kak MOXXHO yBUIE€TH, 4TO TYOBI OTMEUEHBI Y JIFOJICH, KOTOpBIE OTKPBUIN poT. Tarxke oOHapyxkeHO Juio Ne6,
MOBEPHYTOE BOOK.

Ha pucynkax 3-8 mpuBoauTcst pe3ysibTaT paboThl CKPHIITA, MAPKHUPYIOLIErO Pa3IHYHbIE YaCTH HA JIHIE IO
OTIEIbHOCTH.

JUJIst 3TOro B CKPHIITE SIBHO yYKa3aHBI KOOPAHUHATHI TOUCK, IPUHAIICKANINX KOHKPETHBIM YaCTsIM HA JIHIAX
(smucruHr 1).
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Jluctunr 1 — KooparHaThI IMIEBBIX OpHEeHTHPOB B Oubanoreke face utils

FACIAL_LANDMARKS_IDXS = OrderedDict([
("mouth", (48, 68)),

("right_eyebrow", (17, 22)),

("left_eyebrow"”, (22, 27)),

("right_eye", (36, 42)),

("left_eye", (42, 48)),

("nose", (27, 35)),

("jaw", (0, 17))

D

5 | Image

Pucynok 4 — Touku, OMHUCHIBAIOIIIE TYOBI
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Pucynok 5 — Toukwu, onuckiBatoiiye OpoBu

'f\ Image LC %] Image E
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Pucynok 7 — ToukH, ONMCHIBAIOLIUE HOC
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7| Image ==

Pucynok 8 — ToukH, ONMUCHIBAIOIINE YEIOCTh

Ha PUCYHKE 9 nokazaH Pe3yibTaT pa60TH CKpHIITa, paCIIO3HAIOIICTO JINIIO HAa BUACO ITOTOKE.

| Frame E@g

Pucynok 9 — PesynbTat pacro3HaBaHus JTHIA HA BUIEO
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HcxonHblil KoA aJropuTMa pacrno3HABAHMS JIMI]
Hcxonnbiid kox facial-landmarks ua si3eike Python

from imutils import face_utils

import numpy as np

import argparse

import imutils

import dlib

import cv2

ap = argparse.ArgumentParser()

ap.add_argument("-p", "--shape-predictor", required=True,
help="path to facial landmark predictor")

ap.add_argument("-i", "--image", required=True,

help="path to input image")

args = vars(ap.parse_args())
detector = dlib.get_frontal_face_ detector()
predictor = dlib.shape_predictor(args[“'shape_predictor'])
image = cv2.imread(args["image"])
image = imutils.resize(image, width=500)
gray = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)
rects = detector(gray, 1)
for (i, rect) in enumerate(rects):
shape = predictor(gray, rect)
shape = face_utils.shape_to_np(shape)

(x, Yy, w, h) = face_utils.rect_to_bb(rect)
cv2.rectangle(image, (X, y), (X + w, y + h), (0, 255, 0), 2)
cv2.putText(image, "Face #{}".format(i + 1), (x - 10, y - 10),

cv2.FONT_HERSHEY_SIMPLEX, 0.5, (0, 255, 0), 2)
for (X, y) in shape:
cv2.circle(image, (X, Y), 1, (0, 0, 255), -1)
cv2.imshow("Output”, image)
cv2.waitKey(0)
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Hcxonnbiii kox detect-face-parts Ha sizbike Python

from imutils import face_utils
import numpy as np
import argparse
import imutils
import dlib
import cv2
ap = argparse.ArgumentParser()
ap.add_argument("-p", "--shape-predictor", required=True,
help="path to facial landmark predictor")
ap.add_argument("-i", "--image", required=True,
help="path to input image")
args = vars(ap.parse_args())
detector = dlib.get_frontal_face_ detector()
predictor = dlib.shape_predictor(args[*'shape_predictor'])
image = cv2.imread(args["image"])
image = imutils.resize(image, width=500)
gray = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)
rects = detector(gray, 1)
for (i, rect) in enumerate(rects):
shape = predictor(gray, rect)
shape = face_utils.shape_to_np(shape)
for (name, (i, j)) in face_utils. FACIAL_LANDMARKS_IDXS.items():
clone = image.copy()
cv2.putText(clone, name, (10, 30), cv2.FONT_HERSHEY_SIMPLEX,
0.7, (0, 0, 255), 2)
for (x, y) in shape[i:j]:
cv2.circle(clone, (X, y), 1, (0, 0, 255), -1)
(X, ¥, w, h) = cv2.boundingRect(np.array([shape[i:j]]))
roi = image[y:y + h, x:x + w]
roi = imutils.resize(roi, width=250, inter=cv2.INTER_CUBIC)
cv2.imshow("ROI", roi)
cv2.imshow("Image", clone)
cv2.waitKey(0)
output = face_utils.visualize_facial _landmarks(image, shape)
cv2.imshow("Image", output)
cv2.waitKey(0)
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Hcxonnbiii kox real-time-facial-landmarks sa si3e1xe Python

from imutils.video import VideoStream
from imutils import face_utils
import datetime
import argparse
import imutils
import time
import dlib
import cv2
ap = argparse.ArgumentParser()
ap.add_argument("-p", "--shape-predictor", required=True,
help="path to facial landmark predictor")
ap.add_argument(*-v", "--video", required=True,
help="path to input video file")
args = vars(ap.parse_args())
detector = dlib.get_frontal_face detector()
predictor = dlib.shape_predictor(args[“'shape_predictor'])
vs = cv2.VideoCapture(args["video™])
while True:
(grabbed, frame) = vs.read()
if not grabbed:
break
frame = imutils.resize(frame, width=450)
gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
rects = detector(gray, 0)
for rect in rects:
shape = predictor(gray, rect)
shape = face_utils.shape_to_np(shape)
for (x, y) in shape:
cv2.circle(frame, (x, ), 1, (0, 0, 255), -1)
cv2.imshow("Frame", frame)
key = cv2.waitKey(1) & OXFF
if key == ord(""q"):
break
vs.release()
cv2.destroyAllWindows()
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Jluct perucrpanun uamenenunid k PI1/1

Howmep npoToko:a 3acenanust Kadenpsl,
JaTa yTBEPKACHUS U3MEHEHHS

KomnnuectBo
CTpaHHUI]
N3MCHCHUA

[Toanuck
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