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IMopisHaAbHMIT aHAAI3 CyYacHUX aATOPUTMIB

Cl}'TGHTII(l)iI(ZIHll 3a I\'AE\BiﬂT}'}JHIH\I IIOYePKOM

B pUMKax AMOGIPROCHO-CIAMUCTIUARIX HIOX00I6 HUARACMIME SACMOCOGYIOMBCA.
MaTeMaTH e CTIONIBARHA Ta Cep eAHe KBanpaTHiHe Binxuters (Mean and STD);
ANTOPHTMI, 3aCHOBaHI Ha OBHHCIeHH OLIROK MORIBHOCT Mik 06'eKTal, HAMPUICTAZ, METOR HaHGMLK X Cy CiRis
(k-nearest neighbors algorithm);
KOTacHiKATOpH, 33CHOBAHI Ha BHIHAUEHH] TeOMETpHHKX BifcTanel — Esrinosa sincrans (Euclidean distance),
BifieTans Maxananobica (Mahalanobis distance),
MarxeTrerchia BincTan (Manhattan distance), Bincrans Xeninira (Hamming distance);
METOTM, 32CHOBaHI Ha BeNUUHH] MipH eHTpONii (HEBMOPATKOBAHOCT]) CHCTeNH,
npuxoBati Mapioseeid Mopeni (hidden Markoy model);
Gatiecopcexd Ktacudixatopy (Bayes classifier),
MeTomn aucrep cifiroro ananisy ANOVA (Analysis of variance).
ApXimexmypa smyasux AeiipORKUX MEPENHC MOVCe Syl HPEOCHAGTeHE
¥ euznRoi:
+ ‘Garatomaposoro nepuenpora MLP (multilayer perceptron);
* Mepesi panianbho-6asucix dyHiaiin REFN (radial basis function network),
HABYAIBHOTO BEKTOpHOTO KBaHTyBanKa LVQ (learning vector quantization);
camoopranisoBarmx kapT Koxonena SOM (self-organizing map) a6o SOFM
(self-organizing feature map).
Memoou MAMURHO0 HAGIAHAA SKTi04LIOMY & Cebe.
wry i Hefiporni Mepexi ANN (artificial networks);
Repesa npuiiHATIA pilmers (decision trees),
pimeria Ha Gasi enementis Heuiiol noriiat (fuzzy logic);
eBomonifiHe MopemoBanHa (evolutionary computation);
MeTORH oMopHIE BeKTopis (support vector machines).
B aKOCHI OCHOGH eGOTIOUHIAOZ0 MOOCTIOGUHNR SACMOCOGYIOMBCA.
+ renetuuni anropumvu GA (genetic algorithms),
« MeTof poro gacTHHOK PSO (particle swatm optimization);
+ MypammHui anTopHTM ACO (ant colony optimization algorithms) *3
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INepsunHi ingopMaTHBHI XapaKTepUCTUKI
KAaBiaTypHOIO TIOYepPKY

7o iH1) 0p MATHEHILX 02HAK [0 OHOKTIX 0L (MOHOTPAGE) KITABIATY I BITHO CAITE.
1. AGCOMIOTHA TPHBATICTS Y TPHMAHHA KIABILLL.
2. AGComoTHA MMy 3a Tiep €A KIaBiiero.

3. AGCOTIOTHA Ty 34 M CIA KTABIIL.

. B HOIICHET B IHAIHHI 17y 3HTTep €21 KTABILIER0 K0 TPHBATIOCT] Y TP HMAHHA KITABII.
. B THOIICHET B THYIHHI 1Ay 3HTIep 21 KTABLIER0 A0 BETHITHHHTIAY 3H T I3 KITABIIi.
6. B THOIICHET B ITHHHH 17y 3HTT CTA KTABIIN 0 TPHBATOCT Y TPHMAHHA KTABiLI.

7. PO3IOILN Bi THO CHIX BiTXHITEHB T1AY 3H ITE €] TEBHOK0 KMABIIIEI0 0 CE)) €Hb 0T 0 3HAHHA T1aY 3H ITeP e
BCiMA KITABIIAMIY 32 1aHOMY TEKCTi.

ok

8. PO3MI0/ILN Bi THOCHHX BiXHITeHb TPHBATIOCTI Y TPHMAHHA Ha THCHY TO0 [IEBHO KITABILII 10 Cep eHb 01
TPHBATIOCTI Y TPHMAHHS KIABIIIT Y 32 JAHOMY TeKCTi.

0. POSTIONi Bi THOCHIX Bi IXHITEHE Ty 3H ITi CIIA TTBHOi KB 10 Cep eTHBOTO 3HAYeHHS Ty 3H T It
BCIX KIABilly 32aHOMY TEKCTi.

JTo iHi) 0P MATHEHIIX 03HAK M0 CITIOBHIIX ITOiiT, HAITIACTILIe TP AQIB, KIABIATYH BLTHO CATE.

10. AGCOITIOTHE JHAEHHS Ta P O3TIOJTE [Ty 3H MK Bi Ty CKAHHSIM [Tep IO KTTABIIII TA HA THCKAKHSAN APy T0i
KITABIII BCIX JHIPaiB Y 32 JAHOMY TEKCTi.

11. AGCOTIOTHE JHAMEHHS Ta P O3TIOT A CY MisK HATHCKAHHSAM KTABilll BCEX TP aiB Y 30 JAHOMY TEKCTi

12. AGCOMIOTHE 3HAEHHS TA ) O3MOLM 1A CY MiK Bi/IITy CKAHHAM KTABIII BCIX THTPadiB Y 32 JaHOMY
TEKCTi.

13. AGCOMIOTHE 3HAEHH TA P 03MOLT TPHBATOCTI BCIX THIPA DB Y 32 JAHOMY TEKCTi.

14, AGCOTOTHI 3HAMEHHA Ta DOSMONT BiTHOMIeHh iH(OPMATHBHHX o03HAK 1-3 Momorpadie mo
iHop MATHBHIX 03HAK AHTpadis 10-13.

. o4
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INepsunHi ingopMaTHBHI XapaKTepUCTUKI
KAaBiaTypHOIO TIOYepPKY

JTo iHTerp AL HIIX XaP AKTePHCTHK HAGOPY TEKCTY BLTHOCATH.

15. IIBHIKCTS HAGOPY TeKeTy. PO3pAXOBY €Th s AK KiTbKICTh Ha 6 AHIX CHMBOITIB B XBHITHHY.

16. UHcTa IBHAKICTE HAGOPY TeKCTy. P0o3paxoByeThcsa AN BCIX He BHIATEHHX CHMB OB TEKCTY.

17. IBHIKicTh Hadopy CTiB. PO3paxoByeTbca AK KITBKICTb HAGDAHIX CIiB B XBHIHHY. B aHITOMOBHHX
KPAiHAX MPHIHATO BBAKATH IBHAKICTE HAGOPY CaMe B IHMX OJHHHIM, TPHIOMY JOBAHHA «CITOBA» 3aRKIH
JOpIBHIOE 3 CHMBOTAM.

18, IIBHIKICTE HAGOPY 3 YPAXyBAHHSIM BTANCHIX CHMBOTIB. [T0O3BOISIE OLIHHTH BIPATH MIBHKOCTI,
TOB'T30Hi 3 HeTT ABHITHHIM BB TEHHAM,

19. BIpaTH BiJ{ BHIPaBIeHb. II0Ka3y€e Y BiICOTKOBOMY CIIBBiJHOIIEHHI, Ha CKUTBKH IAJ1a € WBHIKICTh Yepe3
ac, BETP AY€HOT0 Ha TIOMIYK TIOMHTTOK i iX BHITD ABITEHHS.

20. CTYMiHb apHTMIMHOCTI HaG0py. CTYTHHL HepiBHOMIPHOCTI HAGOpY Y BiJCOTKAX
Cep eIHE BiIXHIIEHHA [1ay 3H MiK Ha THCKAHHSMH BiJl Ce] €JHb 00 3HAYEHHS.

21. KiTbKicTs BHITp aBiieHs. KiTbKiCTh CHMBOMTIB, BETATIEHITS 3a JoMoMOTOl0 Kilagimi Backspace.

22. BimcoTok cepiff BHNpaRTeHb. KoHA IPYMA TOCTLTG BHIATIEHHSX CHMBOTHB BBAKACTBCA 32 OJHE
BHIT ABITEHHS

23. Po3Mip MAKCHMATBHOTO () aTMEHTa TEKCTY, Ha 5P aHOTO §e3 BIIp ARTeHb.

24. KinbKiCT Ta 0c0GTHBOCTi Iep eKpHTTA 1A Cib HATHCKAHHA KITABILL.

25. POSMIOAT A CTOT BHKOPHCTAHA KITABII 3MIHI P eTiCTPa.

26. HOsBHICTb 3ATEAHOCTI Mi& MHTTEBOK IBHIKICTIO i TIOMOKEHHSM T€BHO| KIABIII Y GTOB, @ He e
THM, IO caMe Le 32 KTaBila. s IPHKIA Ty, [IOMATOK CTI0BA HAGHPA€Th Cs IIBITIIE, A KiHellh — [OBiTLHilIle.

27. TIP OIIy CK TIEBHITK GYKE Y IEBHITX Gy KBOCTIONY "IEHHSTS/CTIOBAX.

28, JpyKapChKi ITOMHITKH MeBHHX GyKE Y TIEBHIX GyKBOCTIONY 1eHHIX Ta CTOBAX.

20, 3ANEAHICT APYKY Bil CMICTOBOTO HATIOBHEHH (LTI HA SHAIOTL CA IIBIVIIIIE Bi{ TiTep 0G0 HABTAKH,
roocHi GyKBH — MBHAIIE By IPHIOTOCHI A50 HABIAKH, OMHCOBHl TEKCT — MBI BiJ MPOLEAYPHOTO ado

HaBaKT).

o o5

100 PO3PAXOBY €THCA K
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Aocaigni iHpOPMaTHUBHI O3HAKH
Aurpadis KaaBiaTypHOTO IIOYEPKy

U
(Key‘l H Key1)’ {(Keyz Keyzj
Down Down
1 | UDKeyl.Key2 | Kay2 !
:‘ H.Keyl .“4 UD.Keyl.Key2 »“‘ H.Key #‘
i DD.KeylKey2 i i
i
! ! UU.Keyl.Key2 |
i
! ! HH.Keyl.Key2 | !
s I yLRey2 || N

1. acu HaTMCKaH Kapin HL Key»
2. Yacy nays Mi HaTHCKAHHAMA KnaBin «UD Keyl Key2»
3. Uacy MiK HATUCKAHHANM KNABL ¥ AUTpadax
«DDKeyl Key2»
4. acH MidK BiINTy CKaHHAVH KNaBil y Aurpadax
«UUKeyl Key2y,
UUKey1Key2=UD Keyl Key2+H Key2

5. Uacu TpHBanoctel purpadis «HH Keyl Key2y,

HHEKey1Key2=DD Key1 Key2+ HKey2
6 BimHOMIEHHA TPUBANOCT HATUCKAHHA PO KNaBilE
urpady [0 Maysu Mix HaTHCKaHHAMA
«HKey1/UD Keyl Key2»
7. BigHOIIeHHS TPHBANIOCT] HATHCKAHHA TIepIo] KaBim
urpady fo HACY Mix HATHCKAHHAMA
«HKeyl/DD K
8 BilHOMIEHHA TPUBANOCT] HATUCKAHHA MepIIo KNaBili
IMrpady [0 Yacy Misk BiITyCKaHHAMA
HKeyl/UU Keyl Key2,

°

9. BinHOMIEHHA TPUBANOCT] HATUCKAHHA IO KNaBiIE
murpady mo TpuBanocti purpady «H Keyl HH Keyl Key2»

10. BifHOIIeHH TPHBATIOCT] Ay 34 1O HACY MK HATHCKAHHAMY
«UD Keyl Key2 DD Keyl Key2»

11, BimHOMIEHHA TPHBATOCTI May 31 710 YACY MK BTy CKaHHAMA
«UD Keyl Key2/UU Keyl Key2»

12. BigHOIIeHHS TPHBATIOCT] Ay 34 0 TPHBANIOCT] AUTpady
«UD Keyl Key2 HH Keyl Key2»

13. BiHOMEHHA TPMBATOCT] HATUCKAHHS APy TO k2B
murpady [0 Hacy Maysu Mix HATHCKAHHAMH

«HKey2/UD Keyl Key2»

14. BillHOMEHHA TPUBATOCT] HATUCKAHHS APy rof Knapinr
murpady #o gacy Mixk HatciaHHAM «FHLKey2/DD Keyl
15. BiIHOMEHHA TPMBATOCT] HATHCKAHHS APy rofKnapinr
arpady [0 Yacy Mik BiITyCKaHHAMA

«HKey2/UU KeyL Key2»

16. BillHOMeHHA TPMBATOCT] HATUCKAHHS APy TO k2Bt
murpady mo TpuBanocti purpady «H Key2 HH Keyl Key2»
17. BiIHOMEHHA 9acy Misk HATHCKAHHAMM KTaBil ¥ AuTpadifo
4acy Mis BiTyCKAHHAVH IOTaBIM Y TP agi

«DD Keyl Key2/UU Keyl Key2»

18. BiHOMEHHA 9aCy Misk HATHCKAHHAMM KTaBIl ¥ AUTpadifo
TpuBanocti murpady «DD Keyl Key2/ HH Keyl1 Key2)

19. BifHOIIEHHS Yacy MiX: BiTyCKaHHAVM KNaBiI y qurpadi o
TpuBanocti murpady «UU Keyl Key2/ HH Keyl Key2)

v2»
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AaraceTu mapaMeTpiB KAaBiaTypHOIO IIOYEPKY,
1110 3HaXOASATHCS Y BiABHOMY JOCTYITL

1. Keystroke Dynamics - Benchmark Data Set (Dependable Systems Laboratory, Carnegie
Mellon University, USA)

http/Awww.cs. emu.edu/~keystroke

2. Keystrokel 00 Dataset (University of Science Malaysia, Malaysia)

http://personal.ie. cuhk edu hk/~ccloy/downloads_keystrokel 00.html

3. GREYC-KeyStroke Dataset (GREYC Laboratory, University of Caen, France)
https://www labri fi/perso/reiot/ressources/ GREY C-KeystrokeDataset itml

4. ATVS-Keystroke DB (Universidad Auténoma de Madrid, Spain)

http://atvs.iiuam es/atvs/keystroke_db.html

5. LSIA Keystroke Dynamics keypress latency dataset (Laboratorio de Sistemas de
Informacion Avanzados, Universidad de Buenos Aires, Argentina)
http://Isia.fi.uba.ar/pub/papers kd-dataset

6. IIITBh-keystrokes Database (International Institute of Information Technology
Bhubaneswar, India)

https://github.com/aroonav/IIITBh-keystroke

7.136 Million Keystrokes Database (Aalto University, Finland, University of Cambridge, UK)
https://userinterfaces.aalto £i/1 36Mkeystrokes
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Keystroke Dynamics Benchmark Data Set

Basa gamn “Keystroke Dynamics Bencdimark Data Set” MiCTHTb MapaMeTpH BBOIY MApOTbHOI dpazit
«tieSRoank, Ky HaGHpam 51 KopHCTYBat 110 400 Pas Kosker. JTaHi MPENCTARTeH] 34 CTOBITIHKAMIL TPH 3 AKITX
— L ixeHTHIKATOp KOPHCTYBA'a, HoMep cecii (Bi 1 o 8) Ta HoMep crpodi (ix 1 1o 50) BROTy. OcTarmi 31
CTOBITIIK — 91aCOBi MADAMETPH (B CEKYHIAX) BROLY MPOTBHOi gpastr Hdot, DDdott, UDdott, Ht, DD.ti,
UDti, Hi, DDie, UDie, He, DDefive, UDefive, Hfive, DDfive.Shiftr, UDfive.Shiftr; HShifer,
DDhiftro, UDShiftro, Ho, DDo.a, UDo.a, Ha, DDan, UDan, Hn, DDnl, UDnl, HI DDlenter,
UD.lenter, Henter. TYT «H.A» — 1ac HATHCKAHHT KTaBitti A, «DD.A.B» — ¥ac Mik HATHCKAHHAM KTaBil A Ta
B, «UD.A.B» —1ac MUK BiIITY CKAHHAM KITABIIII A Ta HATHCKAHHAM KITABIII B.
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PeByll])TaTI/I IpoBeAeHNX AOCAI A KeHb

Knacudikania KopHCTYBatie 31 3-Ma iHQopMATIBHING oxmkamir Hdot, DDdott, UDdott, Ht DD,
UD.ti, Hi, DD.ie, UDie, He, DD.efive, UDe five, Hfive, DD five.Shift.r, UD,five.Shiftr, HShiftr, DDShift.ro,
UD.shift.r0, H.0, DD.0.a, UD.0.a, H.a, DD.a.n, UD.a.n, H.n, DD.n.l,UD.n., Hi, DD.Lenter, UD.l.enter, Henter.
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PesyabTaT poBejeHIX 10CAiAKeHb

KT ciiKamist Kop HETY BB 32 KoAHOIO 3 19 0 GTTHILS iH(0p MATHHILX 03HAK (AHB. CTaii N26).

CA[10 HKEY1/DD.KEYLKEY2]=0.943
CA[10 UD.KEY1.KEY2/DD.KEY1.KEY2]=0.942
CA[10 UUKEY1KEY2/HH KEY1.KEY2]=0.942

CA[10 HKEY1/HH.KEY1.KEY2]=0.941
CA[10 UD.KEY1.KEY2/HH KEY1.KEY2]=0.941

CA[10 UD.KEY1KEY2]=0.94
CA[10 H.Key1/UU.Key! Key2]=0.939
CA[10 H.Key2/UU.Key! Key2]=0.939
CA[10 UD KeyL Key2/UU.KeyL Key2]=0.936
CA[10 H.Key1/UD.Key1 Key2]<0.934
CA[10 UU Keyl Key2]=0.93
CA[10 H.Key2/UD Keyl Key2]=0.93
CA[10 DD.Key1 Key2]=0.921

CA[10 HKEY2/DD.KEY1. KEY2]=0.919

CA[10 HKEY2/HH.KEY1.KEY2}=0.919
CA[10 DD.KEYLKEY2/HH.KEY1KEY2}=0.918

CA[11 HKEY1}=0.918
CA[10 HHKEY1.KEY2]=0.91
CA[10 DD.KEY1.KEY2/UU.KEY1.KEY2]=0.86
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Bucuosku

1. BHKOMAHO ODTAT 0CHOBHHK MeTOTiE GioMeTpHHOi ay TeHTH{IKALi. BHKOPHCTAHHS K1aBia TypHOTO TIOTEDKY
Mae TOTEHIAT 1A 32CTOCYBAHHA B KOMITIOTEPHHX iH(OPMALIIHIX CHCTEMAX SIK JOZATKOBA Mipa, IO ILIBHIIYE
3aTATBHUA piBeHb Oesmek MpH ayTeHTHiKamii BiXCyTHiCTL HeoGXigHOCTI BNPOBATKEHHA TOJATKOEOIO
YCTATKYBAHHS, A TAKOA MOATHBICTH TPHBATOTO 300Dy CTATHCTHKH T ¥AC YCHOTO CEAHCY DOGOTH
KOPHCTYBAIA 3 K/ABIATYPOK0 (IPHXOBAHE (IIOCTEpeKeHHS) POSIATH Iell MIXT IMep IEKTHBHIM st
I AKTHTHOY P etz Ay,

2. TIpoBeleHO MOPiBHAMLHMI AHATI? CYyMACHHX CHCTeM Ta MepCeKTHBHHX TeXHOTOTl ayTeHTH(iKauii
KOPHCTYBAYiB KOMIT I0TEpHIX CHCTeM 3a KTaBiaTyPHHM ModepkoM. SIK 33HIAI0TH GUTbINCTH 0 CTiJHHKIE, TOUHICT
aYTeHTHQIKALIT BIHAMACTECA LTI HIBKOI (AKTODIB, TONOBHHMH CeDEN KUK € ANOPHTM Kiacudikauii
KOPHCTYBAYiB, KibKICTb Y9aCHHKIB eKCTIEDHMEHTY 3 PisHOK BEMIHHOI 10CBiTy POSOTH 3 KIABIATypoIo, CrIoci6 i
OPTAHi3ALIis BBETEHHA JAHILX i AIPATHA ITTAT(OPMA, HA 543 KO [POBOTHTBCST TECTYBAHHS CHCTEMH Ay TEHTHAIKALL.
Ife ommH JyAe BURMHBIGI (AKTOp, 4 caMe iHQOPMATHEHI 03HAKN, HA 0a3i SIKHX OyAVIOTHCH mpodim
KOPHCTYBA'IiB, Jy’Ke “IACTO He BPANOBY€Thb(A, 1IN0 TNPIBBOIATE J0 BHKOPHCTAHHA 33BHIAI A0 COMOTHIX
“1ACOBHX 3HA'IEHE 110 0IHOKIX I0i{i KIIABIATY pH.

3.V poGoTi MPOAHATTi30BAHO iH(OPMATHEHI 03HAKH KIABiaTyPHOTO TIOTepKY. Mo:KHA BHITUTHTH TPH 0CHOBHHX
KITaCH: {H()OPMATHBH] 03HAKH TIOOHHOKI. TIOTi KIABIATYPIL {H()OPMATHBHI 03HAKH TI0CTYIOBHILK O KTABIATypH
Ta {HTEIPATbHI 03HAKH HAOOPY TeKCTy. OCTAHHII KIIAC Y MOEHAHHI 3 OyIb-sKHM 3 TEPUIHK JBOX 1a€ MAKCHMATBHY
TOMHICTE, MpOTe BHMATAE SHATHHX ATAPATHIX Ta 1acoBHX BHTPAT. ToMy Y BUNIOBLTHOCTI /0 TEMH ATeCTAIGHHO
POGOTH HA HPHKIAT] POITAUOBAHOI Y BUTSHOMY T0CTymi dam Janm «K eystroke Dynamics Bendunark Data
Set» Gy10 DpoaHATI30BAHO 19 IH(OPMATHEHIX 03HAK JUrPadiB KIABIATYPHOT® MOYEPKY, AKi (KIATAOTH
Tiep i Ba KiIacL

4. TIpoeneHi y mkeTi Orange eKCIEPHMEHTATbHI JOCTIKEHHA TPOLIECy ay TeHTH(IKALII KOPHCTYBaiB 3a
KITaBiaTyPHIM ovepkoM. THTETPATEHA TOMHICTE KT kAL 3MIHIOBATACH Y Ty ke IIEPOKDMY Jiarmasomi: Big 86 %
110 94.3 %, OTe UPHIVIIEHHA TPO PisHY IHQOPMATHEHICTL “ACOBIX XApAKTEPHCTHK MIrpadiB oTpIMATO
eK(IePIMEHTAbHE IITE ) TReHHA. HAllHPOPMATHEHIIMG 1A 3aad KIacHpikamii KOPHCIYBSIE 3a
KIIABIATYPHIIM H0*IePKOM ¢ BITHOCHI “IACOBi IIAPAMETPH WP AQIB, CKIATOBOK KOTPIX B Till “m iuiit dopni ¢
*IAC TAY 3H MUK HATHCK AHHAMH KJIABINT Y JHTP adax.

. e]3





image1.jpeg
«/locai AoKeHHA iHPOPMaTUBHIX TTapaMeTpiB

Aurpadis KaasiaTypu Aas 3ajad meHTII(l)iRaun
3a KAaBIaTYPHUM TOYEPKOM»

ARTyATbHICTS PodoTH. MeTonH ieHTHIKALi 30 GIOMETPIFHHMI TMPAMETPAMH 0COSHCTOCTI, 3 ODISTY
HA HEBIT €MHICTL GIOMETPIFIHIT XapAKTEPHCTHK BiJl KOHKD eTHOI THOTHHIL, HEMOKTHBICTE Bi/IMOBH Bl ABTOp CTBA,
TOMHICTS § 3pY¥HiCTb, 314 THi 305 €3TIETHTH T IBHIIEHY. Y TIOP{BHSHH 3 HITHMIT 3CO5AMI TTep €BIPKY 0C0GHCTOCTI
KOPHCTYBAYiB KOMITIOTEPHITK iHopMattiirnr crcren (KIC). BaimBe Micie cepesi SioMETPHMHIK MPOTYKTIB
3a{MAIOT TEXHOMOTI| TOCTIHOTO TaeMHOr0 MOHiTopHHIY (TTM) KIaBiaTypHoro rouepky (KIT). Merox ITTM
03B BUABHTH TIMIHY 3KOHHOTO KOPHCTYBA4a i GroKyBaTH KIC Bifl BTODTHEHH SMOBMHCHHKA TA BHSBHTH
3] €€CTP OBAHIT KOPHCTYBAYE, AIKi O TAHI7YIOTh ATAKIL, IO TPH3BOIATH 210 TTOPY WIEHHS H() 0P MALIFHO] G errea.
CTAH TEONHHH TIOCTIFHO 3MIHFOETH S e €3 PisHi 30BHILIHI Ta BHYTPIlIHI (faKTOPH BITIHBY, 10 BHHHKAIOTH
B PEIIETATI BIOMI, CTpeciB, XBOPOGTHRBHK CTAHIE TOmo. Bee Ie MOHAMACTECT Ha ToMy, mo KIT KopHCTYBata
Gesrlep epBHO 3MIHIOETHCSL BiITIOBiIHO, BIBHAHBIIH HAOUTHI CTAGiMLHI XapakTepHCTHKH KII, MOKHA 3HATHO
THIBHITHTH TOYHI CTh i TeHTH(iKaL i KopHCTyBawiB KIC.

MeTol0 ATeCTAIIITHOT POGOTH ¢ I JBHIIEHHS {H(OPMALIIHOI GesrekH iH(OPMAHIHII KOMIT0TepHIX
CHCTeM Ha 0CHOBi AHATI3Y KTABiaTyPHOTO TIOWEPKY.

1151 70 CATHEHHA TIO CTARIEHOT METH HEOGXiTHO P 03B sT3aTH HA CTY TTHi 3a1aFTi:

1) DPOBECTH AHATI3 iCHYIOWIX METOZB, ATTOPHTMIB, MOTENEH i 31COGB BHSHIIEHHS KIABATYPHOTO
I10MePKY KOPHCTYBAMA KOMITIOTEDHITS {H()OPMATHIHIT CHCTEM st BHSRTCHHS TIeEBAT i HEJITHKIR iCHYIOMIX
crtocodis ixenTHpikaLi

2) MpOBECTH MOMTYK BUTKPHTHK JATACeTiB TApAMETPiB KIaBia TyPHOr0 TIOEpKY Ta 0GPATH OIHH 3 HHX Qs
TIOZAIB LI 10 CITi JKeHD

3) HA OCHOBI OGPAHOTO JATACETY 3ATOMOHYBATH {HOPMATHBHI MAPAMETPH JUTT CTBOPEHHS MATEMATHNHO]
MOZET KiTa CHIKATOPA KOPHCTYBAFIR 32 KITABiATYPHHM II0TePKOM;

4) I OB €JIeHH eKCTIep HMEHTATBHIX 10 CTTiLKeHb.

o o2





