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Abstract 

The main purpose of this study is to implement a multimedia learning system for 

the phonetic pronunciation. This system is through the decomposition of lip-shape to 

illustrate the location map of articulation with. An interactive audio-visual teaching 

methods to help learners learn the phonetic pronunciation. At the same time the system 

also designs the recording devices to record the learners’ phonetic pronunciation. The 

Hidden Markov Model is used to recognize each pronunciation with multimedia 

phonetic recognition teaching system to enhance the learning performance. Initially, a 

literature review was processed to review the previous research about the concept of 

multimedia teaching methods. The articulation classifications and functions of phonetic 

teaching system were summarized to design a comprehensive multimedia teaching and 

phonetic recognition system. Through the actual system operation, we can understand 

the learning conditions of learner in pronunciation to verify the performance of the 

system. 

Keywords    Multimedia teaching, Pronunciation methods, Phonetic recognition, 

Hidden Markov Model 
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1.1 CDijCDijCDijCDij

ÅÆÇÈ=ÉÊËR�Y�S?Ì��ÍÎÏ �&Ðh0ÑV

STAÒY\]?ÌV !"=Én%&ì·t¿¼PÓÎhVÔ

Õ�9:;ª«~Ö¥ÈV&UÀY$µ×ÆV¡�Y*ÆCDì2

�&U}�ØfÙÉmÚh��ó~¥ÈÛÃÜ¥V&U �

(Tindall-Ford, Chandler, & Sweller, 1997ÝMayer & Moreno, 1998ÝÞß

à, 2001) [1,2,3]ÝQ !"Váâ�YvãäV å�Y�n$ÉmæÉ

fÙÉ$çÉuwòÇÈ1��vè^�y¬VÚaYª&U ¡

µÃ)VéT�

ê8ë�ìí(Apple Inc.)îïð�ã(John Scully)ñò��.ó]«

 !"=ÉV�ôYS_�Jõö�÷ø~ùÉÉ?úÓ?û$>V

=Éüý�þÿ  !"=ÉÍòXÜ!~$È+´ÉmÚuw+

´hû"=Éº�Q�#Y`$V!~$IÉmwI%¨yk&

' +�Vy&I·()*ÉsAÉ+,É-.É()ò©g[4]�

 !"=É/³¿SF0µV1��aÓ-2`aYì�~Ö¥È%

&3n45Y6&¾P�v7R&U}Vµw8Y��´e9)V¢
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1.2 '()*'()*'()*'()*

Mayer+,-./012(Multimedia Learning , 2001) [5]3456

789:+ ;<=>?@ABCDEF GHIJKL-./01

;0MN=>!@A01 %OPQR=>01 %OSITUV=

>!@A3WXYZI0M[\*]^_`a=?@b cdefg

h ij&

klm(1998) [6]KLno01pqrstuvwxy z{!|

q}~��1I���� rs�0M������I01 ���

�����IQ����01pqrs$%t\� ��ZHarless, Zier 

& Duncan (1999) [7]��78���� ��?�<,-./2 ,a

q¡¢2£¤¥/I�¦§|q¨�B©8ªE«¬ Hg®&-

./¯0°t±²³´µ/ ¶· ¸¹¥/67º »�I¼½¾

¿¯y À¢Á¯ÂÃÄIÅ½}�<¸¹Æ� ./{ÇIu-È

É ÊËM) %OÌYL�I7Í01Î 01)*I7Ï¯0Ð

Ñ&
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TÒÓ'(ÔÕÖ�pq¯0I¶×ØQÄÙÚÛ -./¯0Ü

ÝIÞ=>?@A�ßÁàq?ábâã¯0Å½+3WIä;<Î

Båævç¯0��èÙéêHIë±²�f ìíîïðqÁ|q

¡¢»�IBº01Îñxy"#01$%&

1.3 =òóô=òóô=òóô=òóô

ZongõE(2009) [8]ö÷+-./¯0 ¯0vø ¯0ùúgû

ü+ýþ)ÉIBä01Î7ÿ01 !�"#£0$%T&'(Albert 

Einstein)\(#)�8�,«*t+S xy2I,|0M 01«*I

0MÕ[�-ý./�0+5123¯40$ 567��,SgÎÆ

8-gÎ2I9:Ø;<=>I�>?@AL«*�01 åBÉ&+

pqrs¯0��5IÞ-./¤CDï¯0Iu-E�Á-È�U

0M7ºêM)ÊË01FGIHîê¯Â BIÉIë±²@JÁ

KLÁàqÁMG N½IÆOB7º¯yPQ ¯0ùúI�ZU

0M 017ºê\%R ST[9]�N¯0ù vU�çI\VýW

Ý¯0IBu;pqrs|q MJXY$@J!N½àq½$ Z

[ñáb[10]I;\Ç rsM)W�I;-./¤C]^êEÕ_\
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 `a1b MÊùfIcU¯0pïQ )dI7Í¯0%R&

+efgÁehi(2008) [11] '(¼O|Y�j-k01Î�³

´-./¯ÂB¦§GH��løÁ01Îmnop»�Bq=Em

nopDrÁHî01Z p dÁ01}]stu01Iu!P¯

yvwxy¯0J\*õûU&

z"Z3 {DI-./ |}czg]^I~ÀcG0$Mayer

Þ³´-./01|}U�<=>���=>Á�a@A=>�?@

A�)Ç@AÁ\Ç@A� 01I7º�ÔÕ�-./01 �i

'(���+MayerÅG �i�"'([1,5]5©ÀIÅ½É XY

=>!��q@A�01Î 01$%ûý?�É =>!@AI�

gU�h.���(Spatial Contiguity Principle)�N-./01 ~ÀG

�vU�çI=>?@A�01Î��Ua=�®!@b�®�=Æ

�À¢��ÜÝI�<j���(Coherence Principle)Þ=>²?� Q

�(discrete unit)u�É���$!XYI;@A��Å/Á��É �

���I;<@ABuJ ..�EF��¡¢£"�ö¤(depict)¯

Â�tuJf��(Modality Principle) vø�@âI;0MBN)Z

¥Naq@A=>P)Z¥N��=>\¦§ 01%O&
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��ýWÝefI¨©ª(2007) [12]õE+�"5KLIþ)� 

¯0ef?-./ «¬Hê0M �®¤�I¯d °II±²

ê0M a)À¢�Wang (2008) [13]c78q<-./¯0¤C�¯

4Bu7Í0M01«*I¦§0M³>À¢´µI³j¯4�� 

¶·$ÓI%OûýWÝ¯4�TÒ Tian (2009) [14]'(KL+Gs

 -./¯0ÜÝ5I01Î¸¹Bu��º» 01Ië¼½"#

º» 01��Iu]�¾¿UI7Í¯0%R&

1.45=pq5=pq5=pq5=pq0000

5=pqrsuàÀÁÁÀ!àÂ6`$IàÀLY+qÃ o

ÄIlÅÆÇq(initial)IÈÉ Ê?UÁÀ@âU final&ÔÕ+01

pq|qËNàÀÌÍITÒÓ'(ÎBu5=pqàÀg,|qÊ

�2 ,|qùú2ÏÐL 7F�ÑÒ&

pqrsºÓ1ÔÕÖ×u�ØÙÚ\ÛÜ-ÕÝÞIt²àÁ

0$ßàáâM6P_Ipqrs+|qÊ�?ùúÚtã<512

3WÉ� qÁÜÝIëäåê51WÝàÁ0!æçèÁ�GIé

àÁÁÁÂ?êúIt²ëàìÁ 23í>Ø�0$[15,16]&
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3îE�ï àq?UðjFI3tÎB àqI�U,Eq2

(vowel)cñtÔÕ6� ,Ár2�ò3¹tóqIñtÔÕ6� ,à

r2(consonant)&àrtôõNöÊL�£�à÷I+|qø¢ Ê?

/8ùúI6û$Æüq àqI0óqÓ t,ý�|à2  `I

þÓÿÎBtù ôõ !<I�Ó àqt"#$ I6uVEÕ

|àrZI1bÚBî%3=Eq�Ár�;þ|Làq�&8&Á

'Á(Á)B%,*2ñ,+2I[�øLàq�[17]&

1.4.1 |qø¢|qø¢|qø¢|qø¢

E/,Maq ø¢ÎB?U-=Ê?IàüÁà®Á./!z

0I�ïZ�ô]TUöÊ #1Þôõ2�àüIg}tÞôõ2

8à®ITU�ï i3à®]^$Æ�J4,M�5I+}àq[

£²z02L8@1.16â&
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@ 1.1 |qø¢@[18] 

6=>78|q ùfBÞ6q!ÀqghÆ=?FIÀq+|

àZôõ²9/28�/:;Æ]/8ùúI06q��~+|à 

��5]/8|àÊ� ùúñ²<=,M qIÌÍ|àZIo>

ù ôõ ÅÆàÀI}>P¦å àqÅÆÁÀIuàÁ0 Ca

�I�t�/Ã ôõ/ù ÅóqIñtàÀ�àq?\ùú Å

ÆEqIñtÁÀIpqrsàÀ!ÁÀ?F8@ 1-16â&
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Y Z [ \ ] ^     
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àÀtôõNöÊL�£�à÷I|qÊ�K t+|qZIt

ø¢ _3Ê?/8ù I`8�&Á'Á(t<ë0ù ôõI@Á

AÁBÁCtu0a?bcù ôõõI8@ 1-2�0|qùú�tK

|qZôõd�|qø¢Iteáfàüg)IuÆ� |qùú]

,MÆ� àqIhi?F8@ 1-36â&
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@ 1-2 àÀ|qÊ�?F@

F{ rs

1. ë0q(Bilabial)  &Á'Á(

2. 0aq(Labio-dental) )

3. ajq(Alveolar)  @ÁAÁBÁC

4. ¥kq(Velar)  DÁEÁF

5. µkq(Palatal)  GÁHÁI

6. lbq(Retroflex) JÁKÁLÁM

àÀ

7. baq(Lingua-dental) NÁOÁP

@ 1-3 àÀ|qùú?F@

mnq m=q .q >q <=q
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1. |qÊ�|qÊ�|qÊ�|qÊ�

(1).ë0q(l�ë0ù, Bilabial) 

|qZë0rs;ôõ�útuõLITÒl½�Uë0

vqI¾5ë0t|q Ê�I8pqrs5 &Á'Á(&

(2).0aq(l�0aù, Labio-dental) 

|0aqZIÚaèwÉ0I;ôõ+0ax½y/8ù

úë,M<=I�¸¹;ôõ�tu2L&zÈ ql�U0

a{=qI8pqrs5 )&

(3).ajq(l�bcù, Alveolar) 

|qZ<bc|}ÚojI;ôõ�útuI8pqrs

5 @ÁAÁBÁC&

(4).¥kq(l�bpù, Velar) 

bpq|qZIÅ=b�Ú~Ibp}ù�}¥kI;ô

õ�útuI8pqrs5 DÁEÁF&
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(5).µkq(l�b[ù, Palatal) 

|qZIb�oÊ]�8�ýa��}[ µkI8pq

rs5 GÁHÁI&

(6).lbq(l�bc}ù, Retroflex) 

lbq+|qZIbc�}l�}µkIôõÆt�ð>

õLI0tNbc}lW ��õLI8pqrs5 JÁKÁ

LÁM&

(7).baq(l�bcoù, Lingua-dental) 

|qZ<bco|}ÚojI;ôõ�útuI8pqr

s5 NÁOÁP&

2. |qùú|qùú|qùú|qùú

(1). mnq

ôõ d®�Z���ùv}It�:pÌ0|L àq&

(2).m=q

mnq?{=qð¹|q)!I6â}.½0$ àq&
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(3)..q

ôõ+�/5/ùúI0£²./|L àq&

(4).>q

ôõ/bc+�/5� ùúI0£²b�ð�|L àq&

(5).<=q

ôõ d®/8Æ��r� ùvI;Ê?ôõ?�/ù

ú ��,M{=I0|L àq&

²ý|q����º��ôõ j�[19]IàÀ|qZtù ôõ

 !<I6uIàÀZIBp ù ôõ Ê��0ÁaÁb �<I

�ZBp ù ôõ ùú&

1.4.3 ÁÀÁÀÁÀÁÀ

ÁÀ|qZIôõN��L�I;àüg)|LàqIÆ/./

 �5&Æ/��ùúI�/0b ÂÃ0J$ qIÅÆÁÀ&3

@Á rsIÅ,Ár2&5=pq ÁÀ�\ 16=IB?U 4F�

QÁÀÁæÁÀÁàzÁÀÁlbÁÀI8@ 1-46â&
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?F pqrs
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|015= ��&
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1.4 ßÃlBßÃlBßÃlBßÃlB

Ó�=Î/`�?UuÉ�=ßÃ�

    3333ßßßß ¡�¡�¡�¡������ßÓ¢�= '(£¤Á'()*?=òÑÒ!¥¦

5=pq0&

 �ß �ß �ß �ß -./¯0-./¯0-./¯0-./¯0����ÓßÃÒ�-./¯0�i=òu!-./¯Â

§!õ��Þ5=pq7|qùf?F}Ip�?F}_¨¯

0@A?-./áq¯Â&

 ©ß ©ß ©ß ©ß pq¡¢pq¡¢pq¡¢pq¡¢����ÒßÃª«±²¡¢»�IA8"#$%gn &

7�?V¥¦pq¡¢5���k ¬���Ië�ß¡¢õ

�5 6=®I¨�?¡¢ùú&

    ----ßßßß pq¯0?¡¢pq¯0?¡¢pq¯0?¡¢pq¯0?¡¢ÜÝÜÝÜÝÜÝ����ÒßÃÞ¥¦pq¯0?¡¢ÜÝg�

`!¶×õ�Iëu!Î|qU`I_¨¯Í¨�e{&

    °°°°ßßßß �"¼O�"¼O�"¼O�"¼O����Óß�ß�®�$} -./pq¯0?¡¢ÜÝ

g±!®?|q¡¢¼OIëÞ�"²³6©�ik�´Æ

ÑÒ&

    ����ßßßß ¼�¼�¼�¼�?Ì«?Ì«?Ì«?Ì«
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    ����ßßßß -./-./-./-./¯0¯0¯0¯0

-./�µÅ½ÉÁþ)É!�ÉI+¯0Ú;<³´-./I

¼½=>?�=>efI ¶�CD¯Â |Ì(Tabbers, Martens & 

Merriënboer, 2004) [21]&0Å½ÉtK��ÃÄ²³²�Á-./²

�Á·Ó²� �| q<²�IÞ-F²�D¸¹ºÁW»ÁyG

 ¼â �d�þ)ÉtK+-./ÜÝ5E?ÜÝgh �þmn

�d��ÉtK+-./ÜÝÚ¼Y @bÁàq =>½u�

ùfXY&

+-.¯Â ¶×IÚ\Æ¾=òÑÒ-./¯Â �½?@A

ùfI01Î+01��5 GH!01$% áfI�-�i=ò

KL-./¯Â ./�½JÇ],MJÇ%q (Tindall-Ford, 

Chandler, & Sweller, 1997�Mayer, 2001� Sweller, 2003) [2,5,22]IVX

Y ./t¿ýÆ���y JÇ�8=>Á@Añ)Z¿ý��J

Ç��I0àqt¿ý¯�JÇ���I01%O]P;<Q3��y

 JÇ\¦§ 01%O[23]&
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2.1 -./ |}-./ |}-./ |}-./ |}

./t<ý²&'()*+,-!./01234(International 

Telecommunication Union, ITU) 1 2 5 6 7 (Telecommunications 

Standards Section, TSS), ITU-T I.37489: !;<=>? !@'

( !@A( !@BC !)*+ !DE[24]F

(1). >? ! (Perception Medium) 

GHIJ#$K,>?LM.NKOPHQ>?, !FRST

UK,V?WX,YZ@[\]^_`,abc[.TUWX,de@

fg@fh]^_ihjF

(2). '( ! (Representation Medium) 

*+>? !,kl !.Sc[mn@fhmnj.opqr

%&,stF

(3). A( ! (Presentation Medium) 

12&u)>? !vw,xy !.z{|}@~�@��L@

���@���j+���.)+�A( !SA(L@��@�'



17

�@���jF

(4). BC ! (Storage Medium) 

BC'( !,����.S��@��@��) IC��!jF

(5). *+ ! (Transmission Medium) 

*+'( !,��l�.S1�@��@1��)���jF

ITU  ¡ !,¢q.£¤" G¥�¡¦'( !§Z.¨©

:¡ !pq=ªG«¬¥�¡¦%&.N%&vw8®¯3°.

±²=³´µ¶·¸¹,º»F¼½pq=ª¡ !"Nc[@de@

fg)fhj !¾²¿%&,'(ÀÁFa£¤Â©ÃÄ´sÅª

(1). ¡ !%Æ¦EÇ¡ÈÉ¡"Ê¾ËÌ%ÆÍ.Î«ÏÐ, !.

ÑÂÒÓÎ«,gÁ)ÔÁF

(2). ¡ !%ÆÕÖÉF

(3). ¡ !%ÆÑÂ¬w·)×ØÙÚ.SÛÜ&ÅÝ¸¹Þ.ßà

áâã !w©] !ä7Û¬wå,«æçèF
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2.2 AVIéêéêéêéêÔÁÔÁÔÁÔÁ

AVI (Audio Video Interleave)"³¦¡ !�[ëì�í,îïÜ

ðéÔÁF1992ñòMicrosoftóôõ�rAVIº»]aX#ö!VFW 

(Video for Windows, ex: Windows Media Player)FÛ AVIéÞfh)÷

[%Æ"©ëø,ÀÁCB.ùú$û!��FË¿³´ AVI é,

£¤üîz{�hüî@÷[üî)ýþüî[25]F

2.2.1 ����hüîhüîhüîhüî

(1). Üÿ ! (Video size) 

"#Î«,X#¤$.AVI,ÜÿÉ%¼&'(¨) 4ª3,*R

¼+9,±.ÉãÓ- 640.480.%ã 160.120/012FÜÿ3É.

�hé,%ÆÕ3ÉF

(2). FPS (Frames per second, FPS)4

5Ô6789,:ï.;'<=>Ý?¡@´5Ô.FPS ¨©,

±.§AB%ÆÕ¿C*.Î«, FPS>OPÎ«,5DEFGHF  
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2.2.2 ÷[üî÷[üî÷[üî÷[üî

Û AVI éÞ.�hüî)÷[üî"<ICB,.JK¨©L³

MÜðÞ,�hBN³MÜðÞ,÷[O²Û³UFAVI éB WAV 

(Waveform audio format)éPQRç.WAV"SöB IBMóôTUV

,³¦c[mnÔÁ.Û WindowsWX,X#ö!YãZ[,\]F

WAVé" AVIéÞ÷[2u,ÏÐ.^z{B[ðÂç,abüîª

(1). �hB÷[,ëøüî (Interlace Audio Every X Frames) 

AVI ÔÁÞ<³´ X FPS ëøCB,[ð2u._`÷[)�h

ëa,ð7 X"¨,üî.X,b%c" 1 FPS.`<´Üð FPSB

[ð%ÆëøOø.ëøüî3%.dÝ AVI é¬eã��!Þ,%

Æfg3@.dÝ3hiEFjJK AVI é,CBWk,%Æ*+7

lÉ.mënüî¨�olpFq AVI éCBÛû�å¬.«¬rû

�åe AVIéstÝ?¬.¨©N#lÉ,ëøð7F

(2). «æuv (Synchronization) 

Û AVIéÞ�h)÷["«æ,.wÛdÝ AVIé¬mÂ¨G�

x�h)÷[Î«æ,xyF
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2.2.3 éê¾Ëéê¾Ëéê¾Ëéê¾Ë

AVI"³¦ RIFF (Resource Interchange File Format)éÔÁ."Û

WindowsJz¸¹åb{#,³¦ !éÔÁFRIFFéN#|e}n

FOURCC (four-character code)Ï'(%ÆE~.é��¢Â³´S'

2-1,é�¾ËF

'42-14 AVIéê¾Ë4

     !"#  !$%

R I F F   &'…. 

4() 4() 4()

 

U�, 4 ´ï}O"³´|e}n RIFF.'(³´ RIFF éj�

���D# 4´ï}O'(K RIFFé,É%.I�"³´|e}n�

�d�,Ñ!E~ÈS AVI@WAVEjÍ.b��"�0,%ÆFéê

É%c,89À�=ª�0%Æ�( + 4ÈéE~�,É%Í.éÉ%

,cÎz{ RIFF �)éÉ%�Ø�,É%FRIFF é,�0%ÆÞ.

�{^N#r�'(List))�(Chunk),gÁÏOøF
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(1). �',¾Ë=ª

ListSize, ListType, ListData � LIST"³´|e}n.'(�"³

´�'jListSize�# 4ï}O.�ír±´�',É%jListType_

"³´|e}n.'(Ø�',Ñ!E~jListData�"�0,�'%

ÆFListSizec,89À�=ª�0,�'%Æ�( + 4ÈListType,

É%ÍjListSizecÎz{ LIST) ListSizeØ�,É%F

(2). �,¾Ëª

CkID, CkSize, CkData � CkID"³´'(�E~,|e}nj

CkSize�# 4ï}O.�ír±´�,É%jCkData=�0,�%ÆF

CkSizec�,"�0,�%Æ�(.§Îz{ CkID) CkSizeØ�,

É%FAVIéE~#³´|e}n�AVI �Ï'(F±´ AVIé,¾

Ë=ª³´ RIFF� + �´�'È !fÔÁ@ !f%ÆÍ + ³´

¨�,�T�F
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2.3 ¡ !¡ !¡ !¡ !���������J�J�J�JÀ�À�À�À�

�³ d¡¢£¬©¤¥�½:Þd¦[§uc¨21[vV[À

Á<=©E.Û�³ªÞ.:©�©E=«¬±Ò¿�®.¯#¡

 !Ì°¦À�±��F(²½¼³´µ¶Î«V[E~8<&¶

Jfé.·¸�Þd¦[c¨21[²¿���hFf2.1=�Jfgf.

¡ !�®�J¹ºSÃª4

4

f2.14¡ !�®�Jfgf4

2.3.1¡ !¡ !¡ !¡ !�®�®�®�®�Jfg�Jfg�Jfg�Jfg»»»»<E<E<E<E

V[��¤¿¼x½=¡ !�®.Î�¾Û�®Þ¿¬À¸�

deBfê��@c[]P¶,��FØÁÂ:���®<=©Ã|

7ÃÏ'Ä. ¦[c¨21´§u<¿©OÅ~f.<OÅ~f·m

¯¸�R vV[.©ÆAiÇ,ÀÁÈxF4
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(1). de��ª4

ÉÊËÌ�½ V[ÀÁ@7ïvd¡<E.:d¡BÍD%Æ

xy¿�®F4

(2). Îg<&fª

Ï(²½¼Ëz�´Ð#�hÑÒ��ÓSªîïh�@ÔÕ��

�Öí�<&¶Jfé.µ¶©¦V[E~<I8î×Î~fÈSf

2.2ÍFK7ÃØ¤8ÉÕ,fÙ.�J¬wl�F4

4

4

(A) ÚÎ[(Û,Ü,Ý) 

4

(B) ÎÞ[(ß) 

4

(C) Þà[(á,â,ã,ä) 
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4

(D) öå[ (æ,ç,è) 

4

(E) ûå[ (é,ê,ë) 

(F) ìí[ (î,ï,ð,ñ) 

(G) íÞ[ (ò,ó,ô) 

f2.24©EV[Î~¶J<&f4

(3). í�ïofª4

I�õ²V[VÁ.üáö7]VcLMË÷.ø�V[¬Rç

í�ïofÓSf2.3ÖF4
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Type 1.     Type 2.     Type 3.     Type 4.     Type 5.      Type 6.      Type 7. 

f2.34©EV[í�ïof4

(4). AVI�[(²ª4

4 4 Ð#¡ !éêÔÁ Audio Video Interleave, AVI �J@ù¯ö!

[26].°I:¶J<&f¸�¦[c¨21´V[.N¡ !�®1P

¶@úû.ÄãüsN#½�ýþÿBGHF4

2.3.2¡ !�®�Jfg¡ !�®�Jfg¡ !�®�Jfg¡ !�®�Jfg»»»»í�í�í�í�

HIí�ÀÁ"  Ø¤í�,Î~(²�®,�Jgº.��

!pØ¤�J,Î~ÅO.Ï(²½¼Ëz�´N#�hÑÒ��ÈS

îïh�@Web camÍÏí�.J=�JÀÁØ)¶<EÎ~ÅO]°

IV[<Uí�."Ø¤l�,�J¬w.wÒ¿�,�®#�l$.

%Åm"í�gºlÇ&F4

4

4



26

2.3.3¡ !�®�Jfg¡ !�®�Jfg¡ !�®�Jfg¡ !�®�Jfg»»»»��������

���JÀÁ`":'()6�,<EÎ~fé]°¦[§uv

í[é.µ¶a<EÀÁ²¿=¡ ! AVI���[�®ÈSf 2.4Í

,³¦�JÀÁ.AVIéêÔÁ�p 34FPS.`<= 3×f�.<´

V[�®* 2~3=vwF+,Î-#HIí�¿�[,ÀÁ.a.,

"=r�®,³/·.:«E~V[vÎ~<&f.²¿¦[c[O

P�[é.¨0ãR«Î~§ÂÎ«,c[.s§1p2I(.«¬

Û�ý��åÂl3,�yF4

Frame 1               Frame 3              Frame 4 

Frame 5               Frame 7              Frame 8 

f2.44¡ !AVI���[�®ÈÛ[Í4
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����4444     ¦[52¦[52¦[52¦[52

ØÁÂ678ÏY[52º».Äã9É¿G,.,.52¾H

¨:�ý½¼³´üáFØ ª:l;¸¹Þ¦[52,À�.íÃ

<ýV[�.��=Ï(¥�,æ>ÑÒ�Y[stüîÏ;'K¦

[§uV[v&ujI�8V[Å~.:?<V[%Æstüî$

�.ÛÐ#�@stüî?<�üáÅ~jb�=¦[52.:�ý

½V[%Æ,stüîB)?<$,üáÅ~st* .b�OP5

2¾HFK ª:<Il;Û¦[52Þstüî,ÑÒ@ABÁC

¨DÅ~@ViterbiE9�]?<B52À�F

3.1 Y[stc,FÒY[stc,FÒY[stc,FÒY[stc,FÒ

¸¹Þ¦[52,¼Gßà=¤Y[stc,FÒ[27,28].:G

¥�,c[%Æ©¿q,stüîÏ'(J=2I,«¬F��¤=

ÏGÕHIJ�c[,U�ïo]¾Kïo.·  c[2u© 240

´ÒLÅ=³[M�(.v�=¤NO,]PåQ�ÿ@^Rç¸î

<'@�·NR¸î<'@b�+�SðT¸î]xUSðT¸î.

stüîÑÒfgSf 3.1T(F
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� �

f3.14Y[stüîÑÒfgf4

3.1.1 GÕGÕGÕGÕ (Energy) 

Ï$ÕÌ�,c[%Æ.z¢�0c[&uBV/34'56*

789:&'%;<=">3?@A$BC%DEF*GHIJKL

M%N'*56OPQRST""U%VWXYZ[\]'^T"_

`abc*4'56%T"abc[def&56g*hiRjk&

'%lm3no*pdqrQ: 
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�
−

=

+=
1

0

2 )()(
N

m

mnSnEn

s3.1.1t

uvw*N7Pxy]z*n7{|N'}lmy*~iR��[

]'^��%T"c*�7f�N'%�y�U}iS

 3.1.2 P'^P'^P'^P'^ (Taking frames) 

> 240 ]Pxy7['^��*7�����%;<'^�#�

�*�{������'^}�P����(Overlap area) 80]Px

y*�~��'^�%�#����sr� 3.2tS

�3.2�'^OP� ��
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3.1.3 ¡9:¡9:¡9:¡9: (Pre-emphasis) 

 !N'¢£¤¥¦$§f@¨%©ª*�{��«¬[]'^

%N'/0®�[]@®¯°±R²¡9:LM³

)1()()(

)0()0(

−⋅−=

=

nsnsns

xs

α
s3.1.2t

´(n)³&'/0µ�¡9:LM%c* 19.0 ≤≤ α

3.1.4 ¶·¸¶·¸¶·¸¶·¸ (Hamming window) 

78¹º/0%»¼½¾¿lRÀX&'wkÁXÂÃ&Ä%Å

Æ*��ÇiÈ¶·¸ÉÊ&'/0ËÌ¹�*Íg�ÎÏu%»¼

½ÅÆSÐÑ'^%/07 S(n), n = 0,…N-1*ÒÓÔu¶·¸$7

S'(n) = S(n)*W(n)*{ W(n) ÕvrQ³

��

�
�
�

��

�
�
�

−≤≤
−

−
=

           

 

otherwise

Nn
N

n

nW

,0

10,)
1

2
cos(*46.054.0

)(

π

s3.1.3t
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3.1.5 Ö�×ØzÖ�×ØzÖ�×ØzÖ�×Øz (Autocorrelation coefficients) 

Ö�×ØzÙ��[|Ú�*/0}�%�×Û*i!�UN

'/0%ÜÝ*Þ~ßà&'%á¨âz*IN'/0Ôu¶·¸$*

��pÖ�×ãz*ävrQ³

�
−

=

+=
1

0

)()()(
N

n

mnSnSnr

, 10 −≤≤ Nn , .0 Pm ≤≤

s3.1.4t

P c��®hå²æ�(Order)*[çÇi%cèé� 8 ê 16 }

�*Ö�×ãz%cëìÙí[]'^%T"(Energy)S

3.1.6 îÛ¡ïØzîÛ¡ïØzîÛ¡ïØzîÛ¡ïØz (Linear Predict Coding, LPC) 

îÛ¡ïØz(LPC)%áðñMXÐÑòóN'%Pxc~> 

óô P%PxcîÛõöR¡U*I-.%Pxc`¡U%÷øcÍ

ùA�SpñMXKPàÚ� n Ú%&'xðc*ú ûó n - 1, n - 2,�

n - 3, .... n - Pü[ýûóÚ�%xðc*²îÛõöJ�¦R%*ëò

ó&'%xðc~ óôþÿ%xðc²îÛõö¡ïàù*dqr

Q: 
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�
=

+−=
p

i

i neinSans
1

)()()(~
s3.1.5t

pw )(~ ns ë7 óô P ]xðc²îÛõö¡ïß¦%&'¡

ï/0*ai7îÛ¡ïØz*[õö%Øz ai*i=1,2,3,…, P*S(n-i) 7

ñmN'/0Ôu¶·¸*e(n) 7¡ï÷øS¡ï÷øX��>îÛ

¡ïõöJßà%¡ï/01-.ñm&'/0}�%÷ø* 

s3.1.6tv~ à¡ï÷øävrQ³

�
=

−−=
p

i

i inSanSne
1

)(*)()(
s3.1.6t

78KÊ{÷ø%T"`A�#*��!"#ù'^A$%[

õîÛ¡ïØz ai*iQ%äv%c~7A�#[2]³

2

1

1

0

)(*)( 	



�
�


�
−−= ��

=

−

=

p

i

i

N

n

inSanSE
s3.1.7t

 

KÊs3.1.7tv%c7A�*��I E &¬[]îÛ¡ïØz

ai �'()**I'()$%n+Ñ7 0*,>s3.1.8tv-¦ ai %

cS
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[ ] 0)(*)(*)(*2
1

1

0

=−−	



�
�


�
−−=

∂

∂
��

=

−

=

knSinSanS
a

E p

i

i

N

ni

s3.1.8t

µ ./\M$*~àùQv³

PkinSknSaknSnS
N

n

P

i

i

N

n

≤≤	



�
�


�
−−=− ���

−

==

−

=

1,)(*)(*)(*)(
1

10

1

0

s3.1.9t

Is3.1.9tv012345äv*~Ù�7³
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*

)0()2()1(
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Pr
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r

Pa

a

a

rPrPr

Prrr

Prrr

x

x

x

xxx

xxx

xxx

��

�

����

�

�

s3.1.10t

ÁÙ�3³

	
	
	
	




�

�
�
�
�



�

−−

−

−

=

)0()2()1(

)2()0()1(

)1()1()0(

xxx

xxx
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x
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Pararar

Pararar

R

�
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�

s3.1.11t
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�s3.1.11tvw*a ìÙîÛ¡ïØzai %="* X[õÖ�

×ãz*Rx å7Ö�×ãz45(Autocorrelaction Function Matrix)*Ö

�×ãzX[]~>6=%&å45*7K��¦[õîÛ¡ïØz

ai*p~89e(n) ¡ï÷ø%D:ñM*�{��ÊiÈL-D ;<=

�>É(Levinson-Durbin recursion)Rß¦ai %A$-S

3.1.7 L-D ;<=�>;<=�>;<=�>;<=�> (Levinson-Durbin recursion) 

L-D ;<=�>X�1960? DurbinJ?¦%[]f�%=�

>*áð@WAXi;<=�>BCDyEv%æz»kFG*ÞA

XIÖ�×ãz45%æz;F*A$ß¦[õîÛ¡ïØz[29]*>

Q7p=�>³

(1). Ñdlmc³

)()(),()(),0(,1 00

)0( nSnenSnerEm bf ====  s3.1.12t
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(2). ;<=�³

a) 

[ ]2

1

2

1

1

0

1

1

0

1

))1(())((

)1(*)(*2

−+

−

=

−−

−

=

−

−

=
−

�

�

nene

nene

k
b

m

f

m

N

n

b

m

N

n

f

m

m
m

m

s3.1.13t

b) mm kmr =)( s3.1.14t

c) )(*)()( 11 imrkirir mmmm −−= −−   s3.1.15t

d)  
2

1

)1()( )(1 −
− −= m

mm kEE
s3.1.16t

e)  
)1(*)()( 11 −−= −− neknene b

mm

f

m

f

m s3.1.17t

f)  
)(*)1()( 11 neknene f

mm

b

m

b

m −− −−=
s3.1.18t  

g) H m < P * m = m +1*�IJK a)ùJK g)*Lù m = P Mê

Qv3S

(3). N¦n+³ Piirir P ≤≤= 1),()( s3.1.19t

�Is3.1.13tùs3.1.18t%;<O�*~à r(i) 7í P æ}

îÛ¡ïØzS
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3.1.8 P¨QØzP¨QØzP¨QØzP¨QØz (Cepstrum coefficients) 

P¨QØzRKi�Ù�&'S0w¨Q%°T3U5�#%;

<c*e LPC ØzVTÙÅ¦N'/0%;Û*�{VWöXR²N

'BC%;<âzY�P¨QØz%��u*~>µ LPCØz>Q

%Zvßà³

)0()0( α−=Cep s3.1.20t

í[]P¨QØz[!í[] LPCØz*ê!p\%P¨QØzú 

Qvßà³

)(

)1(

1

1)(

1

1

1

Pn

Pn

c
n

m

Cep
n

m
n

Cep p

m

mnn

n

m

mnm

n

≥

≤≤

�
�
�

��
�

�

�
�
�

��
�

�

⋅⋅�
�

�
�
�

�
−

⋅⋅�
�

�
�
�

�
−+

=

�

�

=
−

−

=
−

    

 

 

α

αα

s3.1.21t

pw α(n)7îÛ¡ïØz*P7îÛ¡ïØz%]z*Cepn7Kß%

P¨QØzS



37

3.2 !"#$%&' !"#$%&' !"#$%&' !"#$%&' (Hidden Markov Model, HMM) 

()*+&',-./01234 !"#$%&'(HMM)[30]5

6789:;(Dynamic Time Warping) [31]<=>?@A(Artificial 

Neural Network) [32]BCDEFG)3HIJ0KLMN3OP<GQ

3RSTUVW0XYZ)[3\]^_`abcdVW0eFf8

9g0;hYZG)ijkl3WmnoLpqEKrstu,vw

\x3 !"#$%&'0yz,{|&}~G)HIJQ�3VW

[33]E

#$%�(Markov Chains)3�����F 1920���L_���

�0������(Baum)�~�#$%&'d^_��m3CD�0

����tF()*+�0��p�3��EHMMnY/ ¡¢vw

3CDk£*+3&'0w¤¥&'¦§3¡¢¨©0ª;XY«*

+3G)¬~®¯3 !"#$%&'°±

},,{ BAπλ = ²3.2.1³

´Jµ¶·¸¹P73¡¢º»5P7¼½¡¢¾¿ A ÀÁÂÃ

Ä¡¢¾¿ B0Å Æ, NZG)ÇÈÉÊË~ NZ !"#$%&

'°1,°2..°N0ÌÍ&'ÎLÏÐÑkÒL*+3ÓÔE
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�XZ)[3\]^_ÕLYZij(symbol)0YÖG)×�¶,

YZ �3)[0Kr$ØÕLYÙÚij3ÛÜEF HMMJ0Ý

t·Þßc¡Ià(Doubly Stochastic Process)0YZnP7¼½¡¢

(State Transition Probability)0áYZnP7ÁÂ¡¢(State Observation 

Probability)0$ âãijäijd93ÙåC"Àij�æÅ�çd

Q)èj3¦§C"E

�éêëJ;XZ)[ìí10Zîïðñ_<10Z¼½îïðñ

_LYò\]`a Jx
 �XZG)í3ZP73HMM0�YZG)d

Å,)[óàôõöL3ò²j1, j2 , j3³ÎL3Z¸¹P7²S1, S2 , S3³0

4ç3-1L´JYòP7g, j Z)[<XZ)[, i Z\]`a 

Cij ÷0åøÝtHMMöùw¤~®òP7dúûº¾¿ Tµ ²3.2.2³

äWü_¾¿ TR ²3.2.3³E

ç 3-1  ´JYZP7g3îïðý_

Frame 1 2 3 4 J 

C11 C12 C13 C14 C1j

C21 C22 C23 C24 C2j

C31 C32 C33 C34 C3j

: : 

Cepstrum 

coefficients

Ci1 Ci2 Ci3 Ci4

þ

Cij
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jCCCC j /)....( 11312111 ++++=µ   ÿÿÿÿ

              jCCCC ijiiii /)....( 321 ++++=µ   ²3.2.2³                                     

2

1

2

1

2

13

2

12

2

111 /)....( µ−++++= jCCCCR j   ÿÿÿÿ

222

3

2

2

2

1 /)....( iijiiii jCCCCR µ−++++=   ²3.2.3³

!4ç3-2J0"#P7I J0, a,b,c,d,e $Z)[®20ò\]º

LYò\]`a Jx 0¥%Yò\]º a1,b1,c1,d1,e1 &��Yò\]

º a20,b20,c20,d20,e20 óàì~®ò Tµ ä TR  ��$'P7I, II, III 

dúûº¾¿äWü_¾¿E

ç 3-2  \]`aìíúûº¾¿äWü_¾¿

P7 I P7 II P7 III 

)[( i ) a  b  c  d  e x  x  x  x  x x  x  x  x  x

a 1  b 1  c 1  d 1  e 1   

  

  

  
Tµ

: TR

:   

\ ] ` a

( j=20) 

a20 b20 c20 d20 e20   
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åø�«¬(*+\]º)*+"²3.2.4³.W_,-¡¢.

_Gaussian mixture model, GMM [34,35]0öù/*®P7J Tµ ä

TR 0$ì'XZ)[Å;03P7¡¢._¸¹º²4ç3-3³E

)]()(
2

1
exp[)2()( 1

2

1
2

TJT

T

TJT

N

J xRxRxG µµπ −−−= −−−

²3.2.4³                   

ç 3-3 Å,)[;03P7¡¢._¸¹º

Frame 1 2 3 J 

State1 (j1) G(x1) G(x2) G(x3) G(xj)

State2 (j2) G(x1) G(x2) G(x3) G(xj)

State3 (j3) G(x1) G(x2) G(x3)

þ

G(xj)

12ThijG)3GMMbTph0Å ®ZijdG)3,4

tFh53G)GMM&'8¡¢�6�¨7FHMMJP7_8.0

ÇÈap;9¨0w¤899:0Å F�é;)ij*+êë<0

Q):=>L1?g0Ýt3ZP7Î$@�ýv�yAìE
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3.3 Viterbi B¤DB¤DB¤DB¤D

FC� HMM&'°J04DãEP7ÁÂ¡¢(State Observation 

Probability)3P7¼½¡¢(State Transition Probability)FG $ Ýt

Viterbi B¤D[36,37]0´HAI3nLì~YòäJ*Q)�LpK

3&'òÜ0b�nP7àL3MNOYP��P7QRSTUVW

AX�¨$yYZº0ÊË+ù&'5�EViterbi [\B¤DöL]

Z^_0`aöùL~bZÝt�3W_±

ct (i) L8d t efFP7 i 3¡¢

gt (i) L8d t efFP7 i 3¡¢

P* LB¤D��3¡¢ÃÄ

S* L[\�3��P7àL

$öL]Z^_±

Step 1. ¸¹²Initialization³

Ni
i

Cbi iii ≤≤
�
�
�

=

=
1,

0)(

)()(

1

1

ψ

πδ

²3.3.1³
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Step 2. hi²Recursion³

[ ]
[ ]�

�
�

=

⋅⋅=

−

−
≤≤

ijtt

tjijt
Ni

t

aij

Cbbij

)(max)(

)()(max)(

1

1
1

δψ

δδ
 NjTt ≤≤≤≤ 1,2,

²3.3.2³

Step 3. Ãj²Termination³

��

�
�
�

=

=

≤≤

≤≤

)]([max*

)]([max*

1

1

iS

iP

T
ni

T
Ni

δ

δ

²3.3.3³

Step 4. klAX²Path Backtracking³

1,...,2,1),( *

11

* −−== ++ TTtSS ttt ψ
²3.3.4³

)(itδ L89 t efFP7 I 3¡¢0 )(itψ LTUOYZ��P

70kl��AX8m^Mr^_0P* Î Viterbi B¤D¡¢ÃÄ²4

n 3.3³0S*LopqOkld��AXE
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)2(1δ )3(1δ )1(1 −Tδ)1(1δ

)2(2δ )3(2δ )1(2 −Tδ)1(2δ

)2(1−nδ )3(1−nδ )1(1 −− Tnδ)1(1−nδ

)2(nδ )3(nδ )1( −Tnδ)1(nδ

)(1 Tδ

)(2 Tδ

)(1 Tn−δ

)(Tnδ

n 3.3 Viterbi B¤Dr~��P7àL

3.4 ¬C¬C¬C¬CDDDD

stO©u 3.1 À 3.2 uvw0�xy3¬zIn{2|C±

n3.4 ¬zIn
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¬3B¤D4|[38]±

(1). J*¬Q)

ÝtU)�y�U|3Q)5�J*¬ýv0}XZ)[

(Frame)3^_ì~E  

(2). &ò¸¹m  

�¬(~õöL S Z��0S L¬&ò3�P7(State)Z

_0öù�*XZP7J¤~úûº¾¿ Tµ äWü_¾¿ TR 0�£

P7¡¢._3¸¹ºE

(3). w¤pq=

st Viterbi B¤Dì'ÁÂàL;02P73pq=0r~��

3P7àL0�?1P7AXklß�ãEQ)ÁÂàL3P7à

L0st�3P7àLw¤&ò3YZºE

(4). ß���

stß�w¤H3&òYZº��&òn���0Á��3pq

¡¢ºn�©2�3pq¡¢º04ÄT�ËÉß�k�^_ 3ß�
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w¤&ò3^_���L�E

(5). ÊË5�&ò

��}��3&ò^_T|k0ÒL�k*+t35�&òE

3.5 *+*+*+*+CCCCDDDD

�Ýt�U|«*+d;)3G)èj�0×m?HYÍO��

k'�ÏÐ�A3\]^_0CD4 3.1 uÅ��0åø�\]^_

 XZ)[3C"J*0Q��pq=3��0zIn4n 3.5Å÷0

^_4|±

n 3.5 *+zIn
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 (1). J*Q)

aì~XZ)[\]^_0)*+"²3.2.4³.W_,-¡¢.

_w¤Å,)[;0P73¡¢ºE 

(2). w¤YZº

st89�à1Oq�3Á�0stViterbiB¤Döùì';

Å,3&ò3pq=0vwXZ)[;XZP73VY¡¢º0ß

�w¤&Å,3)[E 

 

(3). pq=��

��stYZºk:9¨©0�à���~5�YZºä5�

YZº�ü0:9��ü�©35�&òÒL*+�3ÃÄE 
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    !!!!"""" #$%&'()*+#$%&'()*+#$%&'()*+#$%&'()*+

,-./01*+23456789:#$;<=$&>?@A

BCDEF$5GHI&>=$JKLMNOP@QR&>?5S

T@UJ,*+VWXYZ9:%[\X@]^_W`Zab#$;

<=$&>@cVde()b=$fgdhij

4.1 khlmkhlmkhlmkhlm

Wkhlmnop3qBrstuvwxy$z{|d}$~��

~���x��������|@*+��236BMicrosoft Visual Basic 

6 ����@F$���E� Ulead VideoStudio™ 9���B�jkh

lm���qB���� ¡@r¢`£¤¥B5tuvw¦V@§

¨©&>n¤p5�,@���5¡ªnc«¬3qB®¯�l}

$~���@WvwH°n±«¬G²53@khlmd³´�µ

¤¶j
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 (1). ·Elm�

v w�HP wx4400 Workstation 

CPU �Intel Core2 Duo E6600, 2400MHz  

RAM �2G / DDR-2 667 MHz 

¸¶{�NVIDIA Quadro FX370 

¹ º�HP L1706 

» ¼��������½¾�¿À

 (2). �Elm�

0Á*+�Microsoft Windows XP 

ÂBKÃ�Microsoft Visual Basic 6�Ulead VideoStudio™ 9�B�

*+Ä[39]�

ÅMicrosoft Windows 98 SE�2000�ME�XP  

ÅIntel Pentium III 800 MHz ]§n  

Å256MB RAMx��p3 512MB §n|

Å1.2GB §nVBÆÇ@§ÈÉKÃÊ�

ÅWindows ËÌ¸¶Í@ÎÏÐm 1024x768 ÑÒÓ

ÅVGA ¸¶{lÔ�ÕÖ 24 ×ØÙÚ]§n

ÅWindows 5ËÌ$z{
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4.2 *+*+*+*+Õ�Õ�Õ�Õ�

,*+ÛÜ23ÝÞ�%&�ß>�()àáÞ@ÛÜâ�â 4.1

¤¶@��Þãäåæç¶è?]é[êÕëgì=$ÞÑíîâ@

ïðñòóô'õö×�â@÷øÞ²ù/=$@úIâû'}$/

�CDE AVIüý´Ã�¶èFûjþ0eåæÿ��n !"&>

�#$;<#$Ë%óôd¶è@&'()'ß>ä@÷ø¥Bù$

*°+ùµ,-�=$@.ç*+/0}$G1@È�#$()h2

&>�3j§µIÞ456Þ²�7#$%&d()*+j

â 4.1 *+ÛÜâ
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4.2.1 #$#$#$#$%&*+%&*+%&*+%&*+

WZñ#$;<&>a@89§}:=$;<ß>@=1,*+

4>§#$;<}: 21t;<�23&>4?@ÿ=$@ÃÞãä@

W*+þ0��nÕ�A B�â 4.2jþ0@ÃCB@oÄDE"&

>�=$A Ë%;<@*+FGøHI=$@Ã';<JKË%ó

ôx�â 4.3 a,b,c|@úLµM¶è%&NO@*+¦P¶F$%&x�

â 4.3 d|j

â 4.2 *+þ0��
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â 4.3 *+%&��

Wâ 4.3Z�a) Ý¸¶ñòóôQ;<=$á×d@R@b) Ý�

íîÞÑP0â@c) áÞ�=}ÍST�âóôõö×�@d) Ý�C

DEF$%&¶è%&j

4.2.2 #$#$#$#$()*+()*+()*+()*+

U¥B?VÑ=$íWd@Ãe@.J&'ß>XYä@V¥B

*+Zù$*°ùµ}$j¬z5}$Z[0\]ÎÏ3W8k Hz§n

[27]@=1^_lÔ0\`] 8k Hz�16bit50\¡ª§/0¥B?5

=$@^_¥BwaveFormATEX5aÜbcêlÔde³´@lÔf

cg;h/0��5iÃwaveInOpen()¥B@waveFormATEX5fcl

Ô�µ�  
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waveFormATEX wfatx; //jkbc  

wfatx.wFormatTag = WAVE_FORMAT_PCM; //lÔ�PCM´Ã  

wfatx.nChannels = 1; //B}l  

wfatx.nSamplesPerSec = 8000; //0\`]  

wfatx.nAvgBytesPerSec = 8000; //�mnp3CÏ×Øo  

wfatx.nBlockAlign = 1; //Blockc  

wfatx.wBitsPerSample = 16; //BCÏ×Øêpq  

§µI§0?MrN$�#$()s<tßbóôjAB HMM

b�#$()52EÜÛ@U=�r$e@uÓv� 1wx@.J}

G1y,� 3.16¤zä@v¬ 104t${(Frame)@|}}$?öü

ä¬ 102t${jAB HMM0 3t~�(State)@nt~�¬ 34t$

{@Þ²�� Tµ ��Ãx3.2.2|' TR ��Ãx3.2.3|@a3�� 4-1@

ú���Ãx3.2.4|Õënt${¤EÂ5~��]ics<�x�

� 4-2|@�äAB Viterbi��R��>r¯��~�c��+ù�

�����V°Q��j



53

¥B Viterbi��R�>@ÿeÇHV�(�æÔ��

(1).  rt${�Ô��W~� 1@�ärt${�ÔFW~� Nj

(2). ~��ÄLeÇ��æä��@�(Sate1,Frame1)V°��o¬

(Sate1,Frame2), (Sate2,Frame2)j

(3). ��HV��xH°���|j

åæç(Sate1,Frame1);<@! V°��(Sate1,Frame1)+(Sate1,Frame2)

] (Sate2,Frame1)+ (Sate2,Frame2) ®Q��!r@Ie(Sate3,Frame1) 

¡ (Sate3,Frame2)±�Q�µrt~��� !b¢m@U�Q£

Frame 44ex�� 4-3|@̂ _=¤(Sate2,Frame44)��(Sate1,Frame43)@

~���¦¥¦£ State 2@I,W Frame 71e¥¦£ State 3@�ä+

ùn§.J5×�@I�]ics<�Q¨V©£ro��Q��b

���5ÿªj,§khZ»«#$;<}: 20$�${EÂ~�5

s<�]ic+ù�¬ùrj
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� 4-1 o~�x5G1fc�m�'b®c (0?r$) 

State1 

(Frame 1-34) 

State2 

(Frame 35-68) 

State3 

(Frame69-102) 

µ R µ R µ R
-0.617910 0.023219 -0.318870 0.088171 -0.598940 0.066955 

-0.230700 0.015425 -0.072300 0.052768 -0.206090 0.027774 

-0.098525 0.012334 0.057351 0.043347 -0.082650 0.016626 

-0.065716 0.024438 0.022514 0.020302 -0.024900 0.011957 

-0.085570 0.009173 -0.015660 0.019818 0.005046 0.010954 

-0.035672 0.007895 0.012294 0.029801 -0.011220 0.011167 

-0.015295 0.008039 0.029907 0.031047 0.021097 0.012978 

-0.047580 0.006761 0.019870 0.014203 0.070458 0.011575 

0.004138 0.007964 0.026001 0.007681 0.044684 0.007136 

0.050038 0.007641 0.049831 0.007879 0.033550 0.005596 

0.003600 0.001528 -0.002050 0.011378 -0.005850 0.006114 

-0.002378 0.001538 0.014205 0.005627 -0.009620 0.002142 

-0.003531 0.001876 0.012897 0.004493 -0.005800 0.001056 

-0.001675 0.004207 0.003796 0.002282 -0.001260 0.000794 

-0.005316 0.001117 0.004200 0.002449 -0.002010 0.001283 

-0.003450 0.000966 0.004045 0.001682 0.001370 0.001176 

-0.004726 0.001507 0.009506 0.002454 -0.006410 0.001578 

-0.002695 0.001208 0.003564 0.003192 -0.003740 0.001125 

-0.002749 0.001679 0.004705 0.001236 -0.000960 0.000676 

0.003135 0.000477 -0.000250 0.001075 -0.000960 0.000619 
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� 4-2 ${¤EÂ5~��]ics<� (0?r$, 3x102) 

${${${${ 1 2 3 4 5 6 7 8 9 10 

 29.643 42.786 49.942 47.521 45.047 39.507 35.982 38.952 43.092 49.053

Value 25.591 36.247 43.757 42.091 41.067 26.685 25.007 32.612 37.825 45.828

 32.74 32.556 39.553 39.318 39.463 35.912 36.395 38.872 42.328 44.3

${${${${ 11 12 13 14 15 16 17 18 19 20 

 50.159 47.857 50.487 42.373 46.65 45.723 47.956 46.813 47.962 44.041

Value 44.464 45.513 47.639 44.7 44.536 46.433 41.863 40.279 43.674 40.823

 45.804 44.765 45.005 41.469 43.907 42.067 44.537 40.256 38.344 37.984

${${${${ 21 22 23 24 25 26 27 28 29 30 

 49.266 48.787 45.34 46.706 45.334 50.819 47.522 47.437 49.868 51.37

Value 45.726 45.761 46.917 45.637 39.375 45.052 42.57 46.278 45.141 44.321

 43.326 42.967 40.581 43.849 42.276 44.075 42.755 42.037 42.373 44.785

${${${${ 31 32 33 34 35 36 37 38 39 40 

 52.381 51.659 48.735 44.178 48.615 47.031 48.668 46.42 41.724 41.918

Value 49.826 48.772 46.664 42.003 47.37 43.14 45.122 43.574 42.738 39.467

 44.075 44.997 44.028 40.447 44.197 43.212 43.319 39.092 37.819 37.918

${${${${ 41 42 43 44 45 46 47 48 49 50 

 29.128 11.032 11.84 23.888 30.633 35.291 38.453 35.232 32.119 27.973

Value 34.287 27.45 26.068 36.007 42.577 43.974 45.707 44.184 43.986 43.776

 28.702 22.278 18.126 28.472 33.852 34.472 38.534 38.372 36.876 34.655

${${${${ 51 52 53 54 55 56 57 58 59 60 

 37.727 38.086 39.611 41.033 36.333 37.669 38.619 41.285 40.834 43.958

Value 47.543 46.562 49.748 49.617 48.565 47.61 47.689 49.332 48.847 49.008

 38.324 37.707 41.555 42.072 41.635 43.299 44.67 45.928 45.929 46.235

${${${${ 61 62 63 64 65 66 67 68 69 70 

 41.398 39.583 38.724 38.748 32.315 39.927 40.031 35.103 25.77 19.97

Value 48.378 47.797 43.79 45.243 39.382 40.916 38.768 36.122 23.878 20.556

 43.668 43.185 35.785 37.046 33.756 37.72 32.578 32.31 33.225 38.911
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${${${${ 71 72 73 74 75 76 77 78 79 80 

 0.54067 25.102 39.602 30.102 2.3178 -13.498 6.7916 26.227 17.64 16.226

Value 19.084 36.742 47.888 39.126 13.097 -1.2573 -8.9672 12.951 5.339 6.4106

 38.423 44.175 46.923 44.055 35.23 31.561 32.97 39.357 35.643 35.874

${${${${ 81 82 83 84 85 86 87 88 89 90 

 30.136 15.966 1.844 25.322 13.886 42.65 44.313 37.056 32.945 29.753

Value 23.3 5.8938 0.78936 26.598 15.079 37.386 43.408 39.077 34.09 29.734

 38.276 31.799 27.639 39.123 33.581 43.03 40.215 41.152 39.005 39.645

${${${${ 91 92 93 94 95 96 97 98 99 100

 38.646 36.4 48.178 47.883 52.629 49.435 49.477 50.581 45.826 45.889

Value 35.672 35.368 45.204 45.559 49.813 48.13 45.441 46.247 43.111 44.45

 41.383 39.139 39.9 42.785 45.653 43.4 43.791 44.976 42.896 40.84

${${${${ 101 102 

 27.655 -6.0563

Value 30.516 5.6514

 32.737 21.452

� 4-3 ���]ic !�� (0?r$) 

  

Frame 1 2  43 44  70 71  101 102 

State1 29.64 72.42 !!!!!!!!!!!! 1826.68 1855.81  2803.25 2829.02  3766.51 3760.46 

State2 "#$#% 61.83     1825.24 1860.96 !!!!!!!!!!!! 3039.61 3063.49  3979.32 3984.98 

State3 &"$'( 65.29  1823.69 1853.94     3035.80 3072.84 !!!!!!!!!!!! 4326.92 4348.37
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    ¯̄̄̄"""" kha3kha3kha3kha3

,*+W#$%&áÞ23¥BCDE AVIüý´Ã/0°�5

%±@W#$()n¥B²³Ã´Vµ¶W0�()Þã�ÿªj.

çk·¸ÃäVWMicrosoft Windows�¹É@º,ïm�Ä¥Br

otuvwxy$z{|d}$~��~���x������|@&

>è»�Zñ#$}: 21$@¼½�¾ã@=$@Ã@þ0eÿ¿À

¹É@¥B?���â 5.1¤¶[40,41]j

â 5.1 ¥B?��
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Wâ 5.1¥B?��Z@nÁá�%&Ý@ÂyVñò�âû'C

DEF$¶èÃµÁá�þ0Ý@¥B?Vÿ*+��Ä¶@þ0#

$%&'()*+¿À��

Step 1. ÿÅ=$á×ã²A "&>�#$;<@#$=$óô�Þ

ÑP0'õö×�âdCDE¶è%&j

Step 2. &>äLµù$¿+ù=$Z[j

Step 3. W()ÝLµ;<¿@()=$ã²6Æ,-@]�£ Step 1.

ÇÈ&>j

þ0eV&'()¶è%&

'HI#$=$@Ãóô@X>

äVABù$*°+ù,-�=

$@UJ*+/0&>?=$G

1fc@É�ç¶è?]é[¤

Õë� HMM¶W@����

GMMäÊ ��@�®×¦�V

°=$ã²x�Ëâ 6|j

â 5.2 }:()a3¶Ìâ
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W#$;<UZ¬e$6ËÍ5@Î6ç�=$@ÃdÏW ÷

Ð@=1WñÑÒÓZÞ�¾ã@§Ô/0CDEF$%&%±ÃÕ

r45Î6�VÖ®()]@IIãW=$@ÃÞoä@W)²eV

×Ï() OØÙ5�Fj

µ� 5-1Z�0?k·tßZñ#$}: 21$ä5���]ic

(GMM)xÚÛ�]ic�+ù�¬ùr|@V§(Ü�áÞ=$@ÃË

I�;<@���]ic ÷Ð@�MÝN¡MÞN�MßN¡MàN�

MáN¡MâNÃIe(Ü£MãN(Type 3)MäN(Type 4)MåN(Type 

7)WIãWZ5���]ic¬ �5æç@V°è=6ç�=$éê

xëìbí|î����]icµ¨Ã»¼±V°6==$/0[<

eÌïð£ñWòóô[�Fõx�ö÷��ø|¡^ù5HúÔ5

=ûx�üý�H²�þÿ |@=1Irt$!"ê#$ËÍ@%»

ku_n§=Irt$�G1Z[�6bP5j

�V×Ï()e OØÙ5&î@^_I=$@ÃIãW�;<

0�mQ��@'ç�mäV§(£rt�)Aê¬zÖ*()]j

÷µêIEZñ#$}: 21;<b=$()khj
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� 5-1���]icd�mc

Type Value Average

r + ,
1. Bilabial 

4348.379 4739.717 5324.132 
4803.894

-
2. Labio-dental 

4871.444 
4871.444

. ã / 0
3. Alveolar 

5386.501 4333.724 4766.259 5924.68 

5102.791

ä Ý Þ
4. Velar 

5133.638 6113.098 6028.85 
5758.528

ß à 1
5. Palatal 

5873.153 5851.172 6343.467 
6022.597

2 3 4 5
6. Retroflex 

5336.783 5864.016 5074.474 4517.639 
5198.228

å á â
7. Lingua-dental

4166.677 6181.797 6428.042 
5592.172

,§kh6§0?�tß\,@°=$()E6�7ë89:;

�&5 10×<&O@þÿW 21~29=�Ç@=$e×�kh>Z¤ù

/q?@òóËU�r¢>x@ÇxA$©� 40ÞB|@UJ���

d$z{@§nw 8k Hz50\`]@E 10×C?¤=�5#$}:

21$@(² 10§@()¶WÞ²§4okh�  

(1). #$}: 21$� 21o¶W

(2). #$}:Þãä� 7o¶W@()a3�µ� 5-2d� 5-3j
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� 5-2 #$}:()gì]( ro) 

Type Accuracy 

1. Bilabial (r�+�,) 60% 

2. Labio-dental (-) 55% 

3. Alveolar (.�ã�/�0) 45% 

4. Velar (ä�Ý�Þ) 60% 

5. Palatal (ß�à�1) 65% 

6. Retroflex (2�3�4�5) 60% 

7. Lingua-dental (å�á�â) 60% 

� 5-3#$}:()gì]( 4o) 

Type Accuracy 

1. Bilabial (r�+�,) 90% 

2. Labio-dental (-) 85% 

3. Alveolar (.�ã�/�0) 90% 

4. Velar (ä�Ý�Þ) 80% 

5. Palatal (ß�à�1) 90% 

6. Retroflex (2�3�4�5) 100% 

7. Lingua-dental (å�á�â) 95% 

W à"ZDÖ£ç�HI;<=$5 GMM±HËI@¤§

t;<�=$o¬sBWI\5=$ GMM¶We�]EF��j�

� 5-2d� 5-3�+� 10×&O()gì]@V§=¤� 5-3§=$

á×Þã 7o¶W�()�mVF 90%§n5gì]@�zG�� 5-2

§ 21$²()5 60%HË@È°Ö**+Z#$()*°n5VI

H@J&>?]é[b�fK]h2�3�Bj
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,-.=P�rsNB�CDE5#$%&9:*+@IO+5

#$tß&>Q�CDE;P@ÿ=$@ÃÞãä@VC�&>JK

cQR+Q@ÿãWïðíWÞÑP0âdõö×�âóô@IeQ

�}$ð�� AVIüý´Ã/�CDEF$%&%±@Wk·ÂB�

#$%&e@%[VÖJ#$;<=$óô'Râû�FûS$Ã

&>?UJCDE%±9:#$=$tß@c'ç*+Z#$()*

°ÙT=$ã²@U&OLVÑ^_=$5&W@È°ÖX=$¢ì

Ó@V§Y¿fg=$@Ã@h2&>�z@Õ�rt,-5CDE

#$%&'()*+j

W#$()khZ§=$á×�º¢@IZñ#$}: 21t;<

Þã� 7o@ZÔ HMM~�c� 3t@.khäVF£H[5()

z3Ã%ç�=$\Ìïð£òó=û¤Fõ@¥()]]RÖ*£

^Þ�^5è=j4>_Õ�5CDE#$%&'()*+ÂyZñ

#$;<}: 7ã 21$@VW`êabHI=$díîã²�óô�

âû�Fû Ë%%&%±@U&>è»°L�cdj

4>WC$&>ÂBn4>_¬eC�3Ã� 2007þfgØ[42]
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DEFDEFDEFDEF

G 1 SHI<Ü%JKÚL¤LMNO (õ�PS, 3x111) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

36.006 46.82 45.066 47.252 43.425 47.128 49.298 47.128 51.56 48.267 50.937 49.653 48.808 48.133 48.617 51.525 49.177 49.899 47.361 51.755

37.054 40.344 39.304 42.01 40.759 41.612 42.333 39.865 41.867 40.877 43.155 42.844 42.142 41.798 43.843 44.656 42.148 43.055 39.439 43.327Value

38.378 43.161 40.612 44.996 44.028 45.417 47.533 43.363 47.276 46.273 47.57 45.474 45.076 44.517 47.235 51.309 48.349 47.91 43.114 48.477

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

45.119 46.833 43.982 46.754 49.982 49.837 51.639 43.441 39.755 36.733 39.39 34.292 33.179 37.385 37.51 42.161 44.01 45.728 41.629 45.713

39.388 41.831 39.152 40.01 43.383 40.66 43.634 40.529 37.03 33.632 37.92 34.498 33.74 32.485 33.611 39.238 40.416 42.466 38.991 42.052Value

40.155 43.627 39.75 44.298 47.992 45.869 49.427 37.136 24.351 14.49 32.059 27.374 23.41 26.094 32.371 41.182 42.607 45.882 38.675 42.422

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

45.472 46.322 39.767 40.642 47.546 40.078 43.538 29.938 18.778 15.028 21.683 41.759 32.627 24.063 6.1832 6.4206 -15.826 -1.1169 34.938 35.806

42.723 43.469 41.2 41.534 43.214 40.15 41.865 37.391 35.907 36.429 37.763 41.366 40.97 41.95 36.294 37.62 31.837 27.045 34.368 35.06Value

43.729 46.15 41.888 42.14 45.841 41.267 40.29 27.695 28.426 33.331 31.248 40.515 39.872 34.673 23.35 28.226 20.599 11.979 29.671 30.359

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

18.623 24.084 31.77 27.456 27.373 27.81 3.8641 25.025 21.942 9.8526 -15.351 5.5139 -17.062 16.417 28.371 33.405 25.778 13.351 7.2431 6.0901

36.454 37.018 38.605 38.493 39.456 40.23 33.835 37.917 36.595 34.001 29.968 36.037 30.739 39.503 39.497 41.577 38.109 34.655 37.329 38.535Value

27.37 30.365 31.748 28.802 31.017 35.195 19.914 33.672 34.185 15.419 29.426 21.765 11.856 31.961 37.403 42.124 36.565 30.808 28.278 31.856

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

10.674 29.531 42.746 43.554 44.883 35.196 42.812 43.303 49.54 51.702 51.127 51.619 50.363 47.567 41.433 46.052 45.879 50.974 50.588 50.583

38.651 41.15 43.597 44.112 43.932 38.163 39.992 37.893 42.429 44.197 42.698 42.924 42.054 40.429 38.252 41.888 41.088 43.389 43.143 44.576Value

36.454 44.736 49.466 49.68 50.141 40.423 43.455 41.658 49.467 51.042 49.282 48.389 47.21 44.568 42.565 46.096 46.4 49.644 48.604 50.03

SHSHSHSH 101 102 103 104 105 106 107 108 109 110 111 

47.047 47.479 41.058 47.603 47.538 45.807 48.731 50.212 50.499 29.995 -24.19

43.153 43.649 39.149 41.793 42.185 40.119 43.044 43.56 42.972 40.121 27.404Value

47.538 49.694 43.724 47.541 47.296 46.45 48.531 48.263 47.783 38.778 9.1389
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G 2 SHI<Ü%JKÚL¤LMNO (õ�QS, 3x121) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

35.846 48.649 41.764 48.463 44.394 47.362 48.622 48.398 46.256 45.795 42.915 47.587 43.581 40.62 40.799 40.907 48.28 46.696 45.22 42.654 

29.343 45.674 36.866 45.469 44.392 48.195 46.867 45.708 43.802 44.497 42.176 45.665 42.929 36.405 35.409 31.033 46.56 45.243 41.647 35.868 Value

30.745 42.109 34.556 43.324 39.428 39.912 43.845 39.92 36.549 32.999 36.497 42.38 39.56 36.143 39.424 40.351 43.77 41.463 40.839 40.601 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

50.196 46.382 49.208 49.166 48.115 48.665 44.534 48.35 47.892 48.506 50.276 48.131 49.568 49.934 52.439 51.139 47.859 38.777 39.059 37.764 

47.767 43.123 45.802 48.273 45.217 45.603 42.003 43.579 44.517 46.785 47.1 46.646 46.741 49.989 49.688 47.297 38.575 33.561 40.514 43.55 Value

43.982 40.609 44.809 43.89 43.144 43.63 40.343 42.852 42.361 41.571 45.714 41.185 43.044 42.95 45.868 45.575 42.253 38.484 39.363 37.057 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

36.006 30.915 35.574 40.938 34.527 39.599 40.489 44.166 34.99 34.639 35.764 42.173 38.813 40.415 42.85 36.879 40.312 42.918 40.603 38.979 

44.774 39.87 43.933 43.832 45.198 46.637 44.887 49.002 42.488 45.043 45.737 47.806 47.016 46.404 48.376 44.906 46.903 46.26 43.505 42.744 Value

34.66 30.207 26.861 34.044 29.753 36.628 38.234 41.065 33.788 32.09 31.476 35.265 34.499 36.249 34.349 33.66 39.153 40.075 39.828 40.68 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

37.551 41.121 42.586 41.655 44.839 48.997 44.556 40.584 44.874 47.335 48.207 43.41 41.812 33.52 33.348 29.501 38.601 38.347 43.849 38.91 

45.896 49.733 51.873 49.705 50.959 50.872 51.074 48.633 43.045 40.99 45.973 44.178 43.148 38.592 40.593 33.476 37.369 38.358 40.457 29.484 Value

44.341 46.701 48.915 48.066 48.62 47.58 48.344 47.962 46.272 43.518 43.099 35.92 35.656 26.935 36.047 33.016 37.181 35.272 37.747 35.591 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

34.519 32.167 37.566 33.089 39.829 34.125 35.346 26.971 25.367 26.686 7.9822 18.062 22.888 -1.2905 5.4789 5.6468 15.564 32.359 14.623 -0.976 

18.914 23.87 39.459 39.939 49.734 44.539 42.446 30.465 16.551 20.85 6.5547 22.522 25.223 -3.0116 16.857 16.799 16.505 44.247 19.692 2.898 Value

41.821 43.525 47.92 47.747 49.5 48.543 46.923 43.696 38.573 38.511 32.304 34.9 37.189 29.548 37.951 37.798 37.082 45.242 37.691 34.691 

SHSHSHSH 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

9.3734 5.9864 18.945 34.317 49.303 46.242 45.282 41.452 41.911 45.125 48.985 44.354 49.016 45.944 47.727 45.231 41.302 36.322 34.551 34.668 

22.395 11.329 3.7482 24.709 47.399 44.722 41.016 37.078 38.586 44.329 46.7 42.309 46.631 42.933 45.949 40.957 38.221 34.223 34.745 12.511 Value

40.411 36.258 32.259 35.071 42.456 43.204 45.813 42.016 39.961 39.462 44.329 40.622 43.471 40.379 43.984 38.856 39.931 39.143 39.829 36.255 

SHSHSHSH 121

14.998 

-34.556 Value

28.042 
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G 3 SHI<Ü%JKÚL¤LMNO (õ�RS, 3x111) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

45.418 40.428 42.383 44.586 39.374 44.181 45.707 47.624 50.475 48.635 52.15 51.276 47.668 48.565 45.4 47.816 42.319 49.281 48.285 49.813 

37.532 39.553 41.228 39.758 40.828 43.264 43.141 43.427 45.91 41.221 47.267 48.335 46.317 46.825 41.511 45.596 44.235 47.323 44.019 47.149 Value

41.752 41.591 32.966 31.991 23.037 32.279 33.483 36.188 41.045 36.085 38.076 34.384 33.971 43.977 38.896 35.83 42.888 44.109 35.456 35.799 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

42.806 47.769 44.144 41.571 44.869 46.98 41.688 47.315 47.76 48.708 45.435 47.839 42.262 44.97 46.655 45.395 44.605 44.881 45.281 31.563 

40.217 44.599 37.262 37.946 40.254 39.385 37.088 40.431 41.213 41.306 36.364 41.815 36.845 36.474 39.925 37.824 39.456 38.347 41.478 32.764 Value

34.098 43.742 35.177 29.475 36.45 36.001 29.996 32.277 28.339 35.987 33.827 33.124 27.521 31.187 36.549 31.602 32.046 28.935 31.942 24.176 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

31.041 32.351 27.571 31.57 31.88 26.46 34.245 44.451 37.817 37.476 32.302 32.342 41.286 40.801 40.66 39.212 41.719 38.698 37.357 30.041 

37.669 38.506 34.884 36.535 40.806 41.563 45.298 50.04 46.285 44.504 41.476 42.066 45.835 45.644 48.302 47.223 48.618 48.28 47.323 42.037 Value

35.49 21.901 15.773 13.933 16.906 17.679 25.969 35.833 33.42 30.147 25.207 21.084 23.887 27.127 28.891 28.537 30.313 27.847 25.218 19.262 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

37.346 39.489 41.054 41.724 45.513 47.102 47.184 47.599 47.142 43.328 31.839 29.918 8.6662 4.5475 14.749 21.388 18.764 27.522 43.575 44.635 

44.784 45.321 48.264 49.825 48.524 48.436 47.486 48.987 50.488 45.529 39.416 40.07 24.426 15.99 22.258 25.78 21.914 29.043 43.621 45.197 Value

25.17 24.139 30.969 38.793 46.643 48.226 48.233 48.073 42.947 45.109 31.548 31.558 20.413 34.852 41.63 47.068 44.969 46.551 51.031 51.724 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

36.057 43.775 37.898 21.046 20.82 35.902 42.037 43.592 28.627 12.999 -10.068 6.6395 -3.164 -15.612 -25.775 -23.168 16.76 31.412 -3.2587 -1.4735 

39.2 46.919 42.288 27.695 24.914 35.816 41.538 44.819 34.819 22.833 6.1979 18.104 14.478 5.3156 -11.942 -14.798 12.833 31.037 0.05256 4.1736 Value

50.441 48.882 48.37 45.523 46.792 48.044 48.887 51.443 47.068 44.164 37.611 42.06 35.428 34.107 33.383 36.067 39.366 43.994 34.904 39.069 

SHSHSHSH 101 102 103 104 105 106 107 108 109 110 111 

9.7085 25.926 31.123 43.154 48.127 44.35 45.803 46.585 46.649 28.714 -7.133 

11.952 19.871 22.31 40.233 44.961 42.027 44.467 40.661 44.296 33.788 13.004 Value

30.554 40.075 36.299 42.659 42.972 40.471 37.495 40.171 38.576 30.343 23.361 
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G 4 SHI<Ü%JKÚL¤LMNO (õ�SS, 3x121) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

40.29 45.355 43.44 47.999 47.324 49.964 48.421 49.743 49.878 47.804 46.748 48.19 47.332 50.262 49.269 51.521 45.372 43.007 38.13 38.003 

32.055 39.152 39.419 44.918 44.034 44.929 46.286 48.26 45.921 45.026 46.983 45.489 46.972 49.51 46.607 49.527 45.854 38.337 32.402 34.103 Value

33.889 39.724 39.428 42.026 41.664 44.334 40.523 43.662 44.349 39.594 40.546 36.746 40.555 43.489 44.25 46.065 40.276 33.701 28.896 39.861 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

39.167 42.866 45.777 44.76 44.826 42.751 45.413 48.529 45.869 51.262 48.654 50.096 48.7 51.841 51.211 47.423 43.804 42.018 39.776 44.025 

33.31 35.564 42.84 41.998 44.465 41.797 42.514 43.948 43.66 50.83 48.946 49.146 47.763 48.953 48.981 46.163 40.055 40.428 39.127 40.649 Value

38.269 39.309 41.556 43.486 40.826 35.024 38.917 42.733 43.485 45.191 43.163 45.268 47.286 47.053 45.49 43.283 40.08 39.639 37.971 40.321 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

43.71 46.401 46.523 44.902 43.874 43.524 42.027 39.618 39.591 39.696 38.897 33.075 37.857 34.188 33.888 33.95 30.635 29.618 35.78 27.568 

42.249 43.4 46.267 46.965 45.762 46.161 46.381 43.432 44.869 46.167 43.586 41.831 44.959 43.709 43.195 45.224 44.377 43.673 45.949 43.802 Value

38.561 40.717 42.63 42.547 33.918 36.148 35.986 33.254 36.073 37.305 37.958 33.796 38.709 35.049 32.858 34.352 34.725 34.424 35.381 31.542 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

35.75 33.669 37.309 41.225 40.628 33.905 35.558 36.084 39.518 43.84 42.391 37.613 41.257 36.32 45.707 35.323 33.88 29.528 35.467 41.143 

46.182 42.672 46.407 45.171 45.949 45.384 47.274 46.5 46.513 48.258 45.801 38.878 43.046 38.844 47.84 40.699 38.206 29.521 34.225 38.233 Value

34.99 31.428 40.312 32.22 38.415 34.549 42.522 44.321 47.911 50.369 48.965 42.912 40.015 33.628 44.862 28.202 25.562 26.989 37.326 42.012 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

38.041 32.786 28.601 30.419 39.725 40.05 35.54 41.31 39.45 34.789 16.199 31.012 30.222 27.167 7.6664 -1.7489 -3.0593 5.4865 -1.111 12.683 

33.729 26.368 30.981 36.378 46.057 45.885 42.106 47.264 45.547 41.507 27.703 37.056 26.952 16.774 11.88 -1.443 -5.4605 12.801 1.0501 3.4221 Value

41.877 42.927 43.639 46.546 51.222 51.203 49.767 51.7 49.723 47.242 42.358 46.867 43.188 38.523 32.609 30.344 28.821 32.788 25.517 25.907 

SHSHSHSH 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

29.155 37.689 46.901 48.457 49.379 50.198 48.537 47.972 47.131 46.09 50.042 47.95 46.807 46.241 43.538 49.288 49.054 51.703 48.358 40.916 

18.61 32.421 43.739 47.361 49.74 49.767 48.117 47.241 48.839 46.624 48.466 45.063 47.049 47.977 47.102 49.993 48.721 48.192 46.955 32.174 Value

32.076 38.845 42.297 43.944 46.559 46.434 46.344 44.413 45.375 43.536 43.505 46.424 45.59 44.509 43.282 45.073 45.583 47.344 47.04 42.652 

SHSHSHSH 121

25.83 

7.9665 Value

32.054 
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G 5 SHI<Ü%JKÚL¤LMNO (õ�TS, 3x102) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

37.403 46.284 43.744 48.519 48.513 52.674 50.525 49.678 49.279 48.396 46.918 49.193 51.511 51.562 50.097 48.476 42.533 47.301 46.34 47.07 

29.697 34.823 33.266 43.751 43.893 44.729 42.542 43.53 45.824 42.075 40.541 44.657 47.106 48.72 43.4 39.558 33.117 37.241 38.538 43.214 Value

37.143 35.614 37.756 43.523 42.986 45.655 45.289 41.649 43.472 45.051 42.727 43.457 43.884 44.755 43.951 42.233 32.532 40.816 39.21 40.042 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

49.41 49.772 49.835 51.251 50.324 51.084 48.515 37.251 32.643 23.33 28.502 23.8 29.496 30.979 22.626 23.568 26.385 30.522 31.194 36.338 

45.828 48.795 47.741 48.704 49.285 50.879 41.377 24.469 20.914 0.779 4.1795 -4.618 12.882 25.478 26.362 24.362 26.181 42.211 42.778 47.182 Value

42.204 42.376 43.12 44.82 45.649 45.259 43.09 34.845 32.628 27.418 20.27 12.125 20.479 24.92 22.665 29.216 36.011 35.331 22.759 26.148 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

32.033 42.083 47.194 43.077 41.969 44.832 41.016 43.512 40.966 34.067 39.796 36.669 41.764 34.866 32.345 31.98 30.761 31.546 27.712 29.014 

45.849 49.141 51.494 49.324 49.907 49.796 46.681 47.844 45.614 42.689 51.256 50.731 50.532 49.319 46.724 48.058 48.519 48.455 46.349 44.73 Value

28.775 38.95 40.29 34.137 32.957 37.228 34.942 37.044 34.387 27.167 35.47 32.389 34.317 31.466 34.69 34.092 33.182 32.355 32.055 33.687 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

28.633 35.2 36.197 39.705 37.71 44.096 36.017 35.879 36.371 38.944 42.196 47.01 49.825 48.798 50.584 43.133 48.785 39.556 39.752 35.793 

43.97 47.109 45.136 47.281 44.146 46.843 45.928 41.302 36.821 38.764 38.859 38.52 41.495 38.253 43.47 41.945 44.405 27.254 26.22 22.725 Value

35.836 37.753 39.413 44.347 42.398 43.094 39.655 40.465 37.096 40.141 41.556 40.259 44.395 42.148 46.07 40.042 41.652 37.595 42.75 40.741 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

37.607 37.417 29.63 20.975 7.9707 -13.817 16.173 18.726 14.531 26.986 20.026 29.412 32.511 39.059 44.566 30.868 3.7203 -23.425 4.1177 -27.026 

34.105 32.832 33.619 6.7577 -10.873 -19.026 10.807 10.207 18.087 24.136 11.151 16.781 22.761 30.507 36.176 25.97 -2.6525 -6.8437 9.6601 -26.355 Value

41.217 42.727 43.038 38.236 35.654 30.009 40.499 41.256 42.602 43.133 41.973 42.847 41.924 44.056 43.199 40.802 33.138 32.802 37.193 27.207 

SHSHSHSH 101 102

-10.057 15.727 

-38.486 1.2841 Value

16.904 15.46 
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G 6 SHI<Ü%JKÚL¤LMNO (õ�US, 3x111) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

41.418 46.062 46.172 42.215 40.102 39.059 47.556 46.954 48.013 47.529 41.84 44.538 45.484 46.579 48.688 47.769 47.573 45.94 47.299 44.689 

34.366 39.04 39.546 32.328 33.906 30.751 42.023 40.116 45.5 43.478 34.906 41.407 39.264 41.736 45.786 45.015 45.119 44.264 40.916 44.869 Value

39.655 41.878 42.269 39.079 39.294 38.718 43.498 41.277 40.973 43.159 38.898 42.886 44.424 44.053 44.074 44.958 43.056 42.539 43.106 43.219 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

46.863 44.145 46.824 48.491 45.844 41.375 42.224 38.611 40.056 41.882 45.195 45.534 46.225 42.529 36.44 29.799 25.233 23.422 22.885 22.081 

46.788 38.175 43.186 43.467 32.171 32.429 42.378 38.801 31.438 30.495 36.047 36.896 35.694 27.989 20.926 25.886 28.695 36.215 41.846 43.163 Value

42.446 37.069 44.58 43.268 40.663 39.639 38.537 35.313 24.37 21.164 25.354 22.245 28.544 27.044 23.605 27.765 32.847 35.154 36.822 34.462 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

25.18 26.122 29.233 23.858 20.886 20.642 25.924 37.257 34.683 35.315 41.666 44.598 46.038 40.245 37.49 44.281 42.304 48.494 43.631 45.75 

46.013 47.248 46.647 46.567 45.24 43.343 41.035 46.83 44.459 48.914 46.491 46.565 48.589 49.683 47.811 48.593 46.272 49.423 45.615 45.246 Value

36.659 35.691 36.503 35.412 34.971 33.424 32.326 37.399 34.963 36.598 35.928 34.555 38.656 39.164 36.869 39.71 35.233 36.513 37.515 36.916 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

41.22 40.568 41.965 40.68 45.974 47.708 45.149 43.619 45.266 45.665 44.229 44.945 45.2 48.044 47.778 39.845 26.551 6.3574 6.0054 24.662 

39.683 39.907 41.73 40.991 49.605 52.246 47.485 45.194 47.004 45.281 47.297 45.132 41.628 44.181 44.657 24.199 9.5262 -1.409 12.774 23.535 Value

33.949 39.24 42.803 42.185 44.259 43.321 45.674 44.798 46.666 44.372 38.551 36.267 30.776 36.976 38.778 35.697 32.249 31.98 37.937 41.237 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

43.017 40.031 12.205 4.4072 -1.0209 21.406 17.42 33.426 40.771 43.546 48.729 45.389 39.701 41.299 41.247 18.544 9.9912 -4.3112 10.492 -7.5979 

46.402 43.721 20.873 11.627 5.135 27.611 26.348 28.616 38.115 45.405 43.914 41.173 33.428 32.498 36.715 5.1052 13.594 1.9767 17.314 -7.7255 Value

47.31 46.399 38.831 36.511 35.527 43.319 41.67 41.892 44.393 43.378 45.479 44.577 44.017 40.726 42.869 36.73 38.299 33.256 38.32 31.179 

SHSHSHSH 101 102 103 104 105 106 107 108 109 110 111 

19.411 31.826 36.663 43.719 42.538 45.892 39.961 41.099 44.35 27.635 1.0962 

5.6001 22.58 32.654 39.828 41.462 45.583 44.05 38.55 39.6 12.293 -32.223 Value

36.36 38.018 35.675 40.074 40.491 41.946 40.207 39.392 40.497 32.25 22.035 
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G 7 SHI<Ü%JKÚL¤LMNO (õ�VS, 3x131) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

44.394 52.806 50.708 50.783 48.204 51.278 50.042 51.135 46.096 52.724 49.136 47.982 49.193 50.19 49.911 50.867 51.213 48.946 51.431 50.891 

33.256 41.092 40.019 41.656 42.541 46.779 42.714 45.096 34.343 44.887 42.768 38.649 31.13 31.999 41.31 36.869 35.973 30.837 37.489 31.611 Value

36.905 44.219 43.378 39.291 32.783 41.25 41.754 42.102 35.104 40.473 32.622 32.429 33.4 35.893 34.687 33.457 34.277 33.223 32.913 35.599 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

47.643 51.274 43.984 45.84 41.931 46.877 47.511 46.469 46.269 50.067 49.888 51.266 49.722 53.458 49.592 49.139 42.392 51.229 50.412 49.993 

33.132 41.525 38.703 31.801 35.096 29.308 38.497 32.108 34.465 36.866 34.839 39.857 45.038 47.951 36.033 36.975 31.614 40.428 37.645 35.162 Value

36.613 39.392 37.638 38.28 35.174 39.819 34.815 34.988 37.39 41.657 36.691 36.439 34.669 38.058 33.613 30.318 34.528 40.844 42.437 40.888 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

49.476 40.18 36.324 18.649 6.0977 8.7693 11.479 21.671 25.658 33.7 22.767 16.356 7.7505 17.804 35.544 39.231 37.046 36.926 37.016 28.441 

40.543 31.923 33.159 32.889 41.424 40.571 40.56 42.603 42.555 45.812 42.367 35.657 35.075 38.805 45.302 46.266 46.13 46.176 46.315 42.334 Value

39.533 31.018 37.638 37.617 30.731 23.617 17.257 23.68 26.568 33.193 24.321 20.099 13.406 18.464 22.987 24.662 25.857 26.462 24.697 20.368 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

33.18 32.636 26.992 31.341 32.465 30.412 34.413 34.714 31.153 28.897 30.463 35.464 34.108 34.14 31.058 29.337 37.583 39.068 37.617 36.344 

43.61 44.636 42.655 45.587 44.408 46.956 45.954 44.49 46.085 45.198 43.997 49.312 48.875 47.654 45.607 46.12 47.506 46.781 46.533 45.719 Value

21.005 19.08 20.711 19.219 21.435 18.56 22.119 21.139 22.612 24.756 21.72 24.842 22.007 25.25 24.254 26.581 31.363 34.499 39.764 40.061 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

29.053 31.802 33.302 34.978 38.812 42.607 42.907 40.753 32.956 36.775 35.414 35.38 30.158 24.663 20.247 27.11 27.328 32.3 33.439 24.98 

43.796 45.371 46.045 44.44 46.583 46.159 47.668 39.773 41.326 41.107 39.763 39.337 32.149 26.133 32.995 41.591 41.751 45.422 46.102 35.412 Value

45.009 48.73 48.251 45.075 46.099 43.382 44.377 41.514 38.644 41.165 40.38 36.253 34.741 41.787 48.916 49.894 51.504 51.744 51.41 48.748 

SHSHSHSH 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

19.989 20.036 10.231 -17.811 7.2077 26.021 27.853 25.657 12.18 -10.85 -25.042 16.013 24.004 25.593 39.714 38.479 33.221 3.92 20.115 15.147 

25.448 22.541 15.14 0.0755 22.63 39.067 41.965 38.738 27.767 11.509 -7.6521 17.012 14.975 3.7279 20.598 30.552 34.524 14.315 16.903 12.793 Value

43.718 42.204 40.063 39.075 44.459 47.501 52.055 49.09 46.741 42.88 31.55 33.533 32.546 36.806 43.021 38.954 41.494 35.456 37.728 36.891 

SHSHSHSH 121 122 123 124 125 126 127 128 129 130 131

2.9775 10.458 11.106 11.476 20.2 17.55 16.782 30.286 24.258 -4.7903 -7.7498 

10.374 19.612 25.477 20.981 30.986 34.491 34.161 43.518 38.767 16.757 11.148 Value

33.767 38.595 37.643 41.88 46.94 50.461 50.578 51.909 51.335 45.766 33.314 
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G 8 SHI<Ü%JKÚL¤LMNO (õ�WS, 3x121) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

39.243 42.363 41.184 44.048 41.088 38.8 38.38 37.445 30.994 32.277 32.229 31.119 35.719 41.371 39.818 42.412 42.966 43.679 41.844 42.919 

25.589 28.065 20.56 31.445 19.868 10.453 15.257 7.304 -29.842 -19.024 -5.5947 -13.838 -0.0493 20.042 30.549 44.053 41.994 43.047 43.451 40.247 Value

32.641 39.795 39.845 43.841 41.797 35.648 33.038 29.002 15.188 18.419 19.104 15.605 28.888 38.375 39.391 41.153 42.62 42.801 41.421 40.937 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

41.537 41.736 36.689 38.548 30.2 36.261 38.001 33.582 35.54 38.889 37.924 38.347 41.566 41.378 42.567 42.406 42.014 37.069 33.253 30.24 

45.3 41.736 33.093 21.285 0.88491 11.922 17.184 7.481 19.828 35.269 25.992 15.286 23.723 18.726 39.506 34.663 32.774 25.617 25.692 26.644 Value

39.175 42.115 36.006 38.144 33.643 38.399 39.545 32.567 34.243 39.442 37.947 35.012 39.244 38.204 38.61 40.272 40.915 32.075 27.911 27.226 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

27.644 34.017 35.521 35.725 37.412 38.721 37.806 35.779 34.122 34.308 36.054 34.779 34.446 35.295 35.477 35.888 36.969 32.417 31.638 29.676 

25.449 38.908 41.587 43.775 47.064 48.133 47.073 45.117 46.685 49.307 51.329 51.379 50.827 50.378 49.669 49.654 50.403 45.909 43.443 41.685 Value

26.275 30.165 30.006 30.005 29.104 32.801 34.284 29.914 25.459 24.945 28.329 24.631 24.707 27.685 27.405 27.178 29.336 23.95 23.937 21.412 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

31.856 34.096 36.972 36.733 37.863 38.671 37.562 39.59 38.663 37.065 36.554 36.525 39.533 39.584 40.234 44.151 45.043 42.936 43.039 44.67 

42.23 41.726 46.786 49.472 50.916 51.746 48.237 49.626 46.324 46.581 46.629 48.893 50.109 47.097 43.24 45.69 43.343 44.182 42.845 44.766 Value

23.178 26.406 30.403 30.935 31.933 32.192 30.371 34.517 31.69 27.892 28.183 28.266 34.862 35.589 35.841 42.382 45.414 46.086 46.055 47.593 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

44.276 44.459 43.251 38.928 42.118 41.275 38.777 37.514 34.61 40.161 40.866 32.536 40.435 37.442 38.373 41.9 40.105 32.49 27.289 36.132 

45.327 44.49 38.518 32.389 24.111 30.901 26.017 21.014 9.5469 11.5 17.735 8.3461 23.608 21.57 20.874 25.757 22.175 2.6803 -8.802 14.514 Value

44.885 46.178 45.335 41.953 44.887 42.672 43.071 41.007 39.428 39.857 43.428 36.484 43.664 39.572 39.76 42.521 44.529 40.07 34.977 41.333 

SHSHSHSH 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

30.034 32.378 31.02 40.03 37.759 39.362 39.644 42.936 43.803 38.972 41.564 35.35 39.609 36.18 40.364 41.499 42.19 42.328 42.145 33.889 

-7.3382 -4.1505 -2.827 25.892 30.09 29.691 25.325 41.697 38.839 19.847 25.001 13.017 17.755 10.283 35.477 36.11 35.428 40.149 40.684 17.589 Value

34.876 36.193 30.694 39.397 40.801 43.206 42.196 44.709 45.445 42.173 44.985 40.504 39.961 33.657 36.791 40.31 42.954 44.019 43.328 37.723 

SHSHSHSH 121

20.98 

-22.379 Value

31.518 
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G 9 SHI<Ü%JKÚL¤LMNO (õ�XS, 3x131) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

42.317 48.959 45.048 47.538 45.397 48.067 50.34 49.068 45.66 42.519 41.776 41.892 41.062 49.917 45.497 46.494 45.042 48.005 48.289 46.967 

20.054 36.593 34.695 40.456 36.928 43.277 49.165 45.181 35.952 33.612 32.755 38.334 32.129 46.904 42.917 42.859 39.717 46.08 43.847 38.901 Value

23.875 46.786 47.333 46.269 40.799 47.692 50.553 49.475 47.756 42.654 41.541 42.674 42.491 53.606 45.452 45.951 45.533 48.921 47.792 46.98 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

44.238 45.554 43.872 46.445 42.751 45.926 48.486 48.519 43.332 42 35.76 36.209 39.754 40.725 39.187 41.691 41.555 45.245 42.641 44.167 

41.142 45.864 45.032 41.52 41.088 40.732 45.632 43.158 30.35 19.03 -2.0487 9.386 11.298 22.135 4.453 16.453 22.412 41.956 46.74 47.145 Value

44.628 49.288 41.551 47.602 44.263 49.509 51.633 50.437 38.968 30.204 7.578 18.609 26.719 28.71 18.209 25.66 15.83 34.33 34.144 33.567 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

43.201 43.069 46.438 43.015 43.24 44.118 41.716 41.156 38.884 44.133 39.1 38.751 43.371 39.856 41.249 41.24 42.183 41.221 41.221 42.328 

49.05 49.024 52.884 50.832 52.087 52.314 48.782 49.022 45.739 49.96 44.359 47.485 49.993 48.121 49.656 48.586 47.289 46.252 47.312 49.678 Value

36.76 31.776 36.31 34.908 38.157 39.531 34.705 35.943 24.59 33.473 24.505 28.486 39.441 31.434 29.153 30.285 29.416 23.615 31.018 38.046 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

41.823 43.588 43.604 41.533 40.097 41.869 42.387 43.069 37.787 41.807 40.787 38.946 34.598 42.055 39.509 39.414 43.347 36.179 33.368 36.321 

49.509 48.672 49.406 49.639 45.933 46.935 49.39 48.916 44.527 45.522 43.173 42.812 43.036 46.623 46.724 43.535 42.386 40.298 36.196 42.015 Value

37.265 37.76 37.177 35.1 34.179 35.166 37.702 39.321 36.663 36.263 33.372 32.273 31.875 40.06 40.615 36.862 44.371 35.541 24.676 29.256 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

33.333 46.137 44.735 40.259 37.413 45.309 35.311 36.138 38.821 44.803 44.284 46.311 46.992 47.906 46.168 47.151 41.759 45.426 40.135 41.955 

35.855 47.989 47.189 41.405 45.067 50.438 39.769 37.938 29.242 36.096 41.054 40.499 42.096 45.058 43.28 38.762 33.886 36.619 35.795 34.994 Value

30.262 48.506 44.551 42.747 39.003 44.937 38.269 39.432 45.715 49.373 48.649 49.34 51.477 51.448 48.944 48.265 47.151 48.251 44.514 46.933 

SHSHSHSH 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

40.69 45.351 36.215 39.318 40.031 43.104 44.515 49.01 49.976 48.449 50.84 48.319 48.911 47.923 46.055 49.462 46.577 44.977 49.255 47.139 

37.297 38.574 33.417 41.948 37.48 37.841 39.026 43.729 48.587 45.426 48.451 49.196 45.387 45.459 46.685 44.766 39.886 33.365 42.049 38.533 Value

45.898 48.937 40.936 43.384 44.479 46.436 47.3 49.486 53.038 51.002 55.072 48.948 52.538 49.967 48.398 50.437 47.186 45.975 50.842 49.604 

SHSHSHSH 121 122 123 124 125 126 127 128 129 130 131

52.481 50.123 50.528 49.936 45.992 48.035 45.965 48.177 45.247 39.721 31.633 

49.755 47.243 45.151 46.837 44.978 45.486 42.335 45.639 38.324 27.091 -3.827 Value

56.065 55.209 52.918 54.905 49.621 53.482 47.652 52.223 50.13 32.813 2.1121 
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G 10 SHI<Ü%JKÚL¤LMNO (õ�YS, 3x131) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

49.591 48.73 44.344 43.219 46.421 41.128 44.428 46.743 43.25 47.886 43.007 49.518 45.535 46.678 45.753 47.208 48.537 49.115 44.078 48.201

43.794 43.816 41.71 35.035 36.773 33.661 38.547 40.859 42.357 41.992 35.362 38.858 33.955 37.497 38.88 38.366 44.028 40.566 29.608 41.907Value

48.735 47.04 43.415 41.31 43.543 40.958 46.268 46.147 43.054 48.288 40.804 49.142 41.909 45.889 41.983 43.468 46.434 46.055 39.597 46.588

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

45.84 46.919 41.183 43.515 40.426 40.219 44.71 46.153 46.396 46.067 47.268 49.012 44.467 44.257 44.059 47.226 51.096 45.914 48.527 46.474

43.19 41.387 36.483 37.683 35.258 33.33 36.226 38.238 37.492 38.144 39.121 44.283 43.356 38.074 37.345 41.802 43.55 38.64 41.126 41.152Value

44.752 45.659 38.612 43.508 38.933 35.67 39.255 47.369 46.667 44.232 40.569 47.566 45.958 44.674 44.199 47.1 51.34 44.415 44.806 40.292

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

48.056 48.47 36.002 38.088 27.082 33.585 33.721 32.326 27.757 36.516 31.34 35.484 32.749 37.959 33.732 35.578 40.604 38.818 39.21 41.005

39.66 39.992 27.165 33.898 25.648 37.751 41.358 39.968 27.66 35.766 38.164 41.973 40.295 46.314 43.013 43.251 47.404 48.56 51.466 52.379Value

46.005 48.594 37.063 35.705 20.827 26.391 29.703 32.212 20.23 38.709 26.733 30.812 29.467 36.089 33.827 35.641 39.929 39.877 39.912 41.908

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

39.851 40.885 40.116 41.984 40.082 36.682 39.042 38.192 31.617 33.734 34.657 39.938 37.503 37.948 32.155 37.917 36.878 26.102 39.034 38.783

51.883 49.75 49.526 47.782 48.215 48.849 48.922 50.597 47.256 47.008 44.661 48.392 46.791 47.071 46.231 48.564 50.667 45.445 51.92 48.742Value

41.559 41.37 41.32 43.938 42.237 38.817 40.403 39.328 31.464 31.733 36.631 38.499 33.897 35.968 32.869 40.321 39.489 25.932 39.288 35.369

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

26.876 28.487 27.145 36.338 43.206 34.294 36.543 29.731 37.303 41.565 43.193 41.905 47.165 44.821 45.511 46.931 44.282 40.574 40.128 47.41

44.688 44.823 45.077 49.976 51.451 47.723 46.412 37.554 40.655 37.559 45.672 42.985 45.24 42.8 40.022 38.014 36.318 25.549 31.92 39.264Value

24.625 26.537 27.661 35.77 44.488 36.009 39.691 36.422 42.058 45.359 46.433 43.495 49.036 45.205 47.905 45.348 45.638 41.544 44.282 51.314

SHSHSHSH 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

47.565 44.787 46.571 44.713 39.774 47.394 48.963 45.144 49.604 44.686 47.056 42.819 49.219 47.282 47.378 46.88 41.53 46.836 43.02 48.205

38.92 30.076 38.535 32.111 26.511 38.86 40.747 34.693 42.804 40.097 40.366 34.132 40.558 37.405 39.289 42.745 30.859 37.501 36.154 44.445Value

49.25 48.077 50.149 49.279 42.435 47.753 46.595 47.181 48.949 47.05 48.078 40.293 48.995 47.039 48.937 48.154 40.251 47.032 42.154 48.514

SHSHSHSH 121 122 123 124 125 126 127 128 129 130 131

45.931 50.37 48.082 51.483 47.163 48.758 46.616 47.295 45.189 33.657 11.59

44.494 44.293 44.163 45.846 40.281 41.643 40.472 43.594 39.758 14.812 -8.5004Value

49.073 51.424 50.382 51.785 49.747 49.91 47.717 48.182 46.325 31.143 7.9876
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G 11 SHI<Ü%JKÚL¤LMNO (õ�ZS, 3x131) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

38.743 37.668 40.144 43.962 45.775 48.494 48.902 49.933 49.96 48.219 48.185 48.477 50.058 49.697 47.679 49.466 43.939 41.747 30.098 24.453 

22.853 33.347 41.258 45.505 47.557 45.523 43.202 49.454 48.812 46.918 50.934 50.886 48.035 48.145 46.162 50.405 42.544 38.559 13.422 10.14 Value

25.78 31.524 35.605 44.313 43.492 48.022 49.007 53.994 52.978 50.193 49.188 49.189 51.562 52.392 50.521 52.437 46.658 41.637 13.367 -1.3915 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

22.453 20.105 19.558 35.49 42.472 46.672 46.069 48.135 47.529 44.146 44.061 44.295 44.664 46.301 45.732 48.369 49.278 48.058 48.233 47.666 

11.661 6.5367 -18.554 16.926 36.076 42.658 40.211 45.74 47.859 43.096 41.883 45.147 42.687 43.243 40.414 46.476 45.862 45.752 45.186 45.425 Value

-13.496 -22.628 -16.454 18.003 41.068 46.89 47.566 50.426 47.511 44.767 42.986 44.48 43.876 47.273 44.518 49.273 49.91 51.078 49.91 46.304 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

41.121 40.533 35.843 36.528 34.301 32.238 21.346 26.2 34.06 33.875 28.981 31.069 32.409 39.773 41.528 40.888 42.72 42.843 38.931 40.736 

32.688 33.095 27.151 34.716 35.601 34.625 27.567 31.072 39.967 43.928 43.27 44.6 42.368 46.812 46.155 47.074 47.028 47.95 46.192 48.337 Value

37.891 37.796 25.625 31.47 30.261 26.837 9.3804 18.071 29.108 30.032 21.854 22.751 26.183 36.63 39.707 37.465 39.168 40.844 35.201 38.104 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

41.804 42.571 40.993 38.229 44.348 38.77 39.449 43.068 40.932 41.769 44.796 45.851 46.799 45.904 45.771 41.005 38.023 35.706 31.231 37.232 

49.41 49.763 48.489 46.29 49.983 45.888 46.466 46.772 43.976 43.876 45.764 48.96 51.379 48.901 49.141 47.326 44.473 41.039 35.351 42.469 Value

40.867 41.517 38.087 31.287 42.274 29.572 34.042 40.985 36.377 35.252 40.276 41.48 43.741 41.646 42.227 34.805 31.221 28.911 26.666 36.098 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

34.116 37.727 40.779 43.646 43.307 44.371 43.272 46.151 44.549 40.115 43.316 43.063 40.864 47.643 47.446 47.139 45.41 42.223 41.37 45.117 

39.321 39.973 44.401 43.237 42.813 43.719 38.861 42.258 38.292 36.854 39.864 42.684 38.436 44.677 45.298 43.841 44.648 44.015 38.995 44.558 Value

30.861 30.823 34.97 34.128 38.786 41.875 41.907 47.415 44.922 44.589 46.308 47.298 44.6 50.82 49.274 51.912 46.206 47.241 44.87 48.974 

SHSHSHSH 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

40.017 43.262 43.529 47.456 45.915 46.233 46.142 48.52 42.59 46.406 47.805 48.12 48.188 48.874 50.176 48.116 47.992 48.022 47.031 46.506 

41.085 43.017 41.732 44.816 40.458 39.447 37.708 42.002 34.257 42.824 46.99 47.36 43.726 46.396 48.464 45.969 45.55 43.752 45.626 45.602 Value

42.765 46.938 47.095 50.484 47.773 49.73 50.421 51.674 44.989 49.494 48.742 50.952 52.454 53.51 53.839 52.327 51.953 48.911 48.769 50.107 

SHSHSHSH 121 122 123 124 125 126 127 128 129 130 131

46.684 43.737 46.979 45.494 45.118 44.958 41.396 46.012 46.575 37.858 28.043 

41.608 41.048 45.106 47.265 41.277 41.463 33.805 43.215 41.963 26.876 -2.1219 Value

47.807 47.077 50.124 47.965 48.037 47.407 43.89 49.458 49.855 26.505 -11.776 
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G 12 SHI<Ü%JKÚL¤LMNO (õ�[S, 3x131) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

41.921 30.594 29.732 39.698 37.923 42.504 41.065 42.596 43.186 46.44 45.444 48.024 45.854 48 43.709 45.235 47.539 48.769 49.24 50.511 

36.438 22.055 16.681 25.655 30.144 36.067 29.954 38.125 40.497 45.521 45.48 47.007 46.59 46.362 38.892 44.825 45.39 48.977 48.684 49.73 Value

37.35 25.447 25.338 36.927 32.547 42.838 40.588 43.422 43.097 48.516 44.265 48.179 46.219 48.055 40.446 40.035 43.696 45.768 45.521 51.259 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

48.053 47.522 48.208 45.122 46.174 42.994 47.758 43.488 44.469 39.302 40.65 43.246 44.799 40.996 41.688 45.553 42.072 44.386 43.127 39.937 

49.875 48.711 48.045 42.593 43.116 37.471 39.931 35.218 41.877 33.722 29.31 35.88 40.532 35.164 35.491 38.551 30.935 38.42 40.535 28.751 Value

45.015 41.611 42.829 38.741 39.65 34.613 43.092 37.495 37.378 30.717 37.49 44.489 44.102 36.2 36.243 41.836 38.727 41.296 38.735 26.139 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

35.137 23.007 30.185 29.85 30.254 31.427 35.54 32.262 33.621 37.572 29.909 28.482 31.815 24.855 26.673 31.483 38.296 40.18 41.508 42.457 

22.212 14.734 32.492 34.994 36.45 38.422 42.735 41.895 44.628 47.502 41.169 40.143 39.756 33.601 33.287 33.105 37.795 41.371 46.767 45.801 Value

17.293 0.87434 26.151 26.826 28.574 31.245 36.039 30.384 33.248 40.555 35.706 25.981 33.781 24.793 24.293 25.306 31.487 30.738 33.535 33.92 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

45.05 43.073 45.591 45.657 44.713 46.658 42.899 42.685 46.944 45.299 43.224 47.621 46.581 45.099 45.897 46.544 43.183 45.216 38.962 42.754 

46.899 46.118 50.481 51.14 48.288 49.875 49.68 50.256 52.016 51.099 49.578 50.435 52.759 50.484 49.697 49.716 44.939 46.937 45.535 48.375 Value

39.515 39.067 43.238 42.345 39.937 42.901 37.249 35.158 43.521 41.892 40.374 47.988 43.715 39.659 40.945 42.887 37.251 36.421 29.386 35.398 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

44.243 44.755 43.531 41.084 40.903 39.777 40.858 43.253 39.921 39.889 39.449 40.194 45.319 42.655 43.911 38.354 38.956 42.053 40.338 42.413 

45.55 46.164 45.804 40.464 36.487 34.914 36.866 40.431 33.555 31.986 34.641 38.22 42.333 31.579 32.536 16.649 29.481 36.446 28.76 36.864 Value

35.394 35.183 34.483 32.76 31.767 33.539 33.885 39.306 38.092 37.608 37.255 38.764 43.953 43.219 44.907 43.554 45.029 45.401 43.181 45.612 

SHSHSHSH 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

42.639 44.578 42.282 42.433 45.401 47.168 46.977 44.101 47.963 47.323 44.717 37.454 43.053 42.092 45.017 43.144 40.284 44.34 43.644 48.674 

36.263 37.75 37.728 36.505 44.78 47.507 44.083 40.643 44.333 47.343 41.611 33.186 42.041 36.373 38.19 40.807 38.273 37.77 39.307 46.936 Value

46.38 51.01 48.451 49.711 51.019 52.61 54.217 50.874 51.32 49.981 49.736 45.002 49.037 45.996 46.258 48.33 44.417 48.297 48.147 53.484 

SHSHSHSH 121 122 123 124 125 126 127 128 129 130 131

46.998 46.889 48.229 46.188 46.425 47.792 44.837 46.482 42.918 37.855 22.492 

47.156 45.216 47.143 45.937 46.665 48.05 35.81 43.541 41.209 31.764 12.841 Value

51.09 52.581 51.337 49.876 49.026 50.329 47.085 48.754 40.882 36.376 6.5793 
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G 13 SHI<Ü%JKÚL¤LMNO (õ�\S, 3x140) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

49.864 49.766 49.332 48.763 45.407 48.679 45.893 47.904 52.249 50.234 53.617 51.116 51.04 51.835 51.109 51.736 53.39 54.378 51.9 48.559 

42.397 42.145 41.879 44.155 44.015 41.304 40.784 41.058 45.911 42.008 45.889 43.588 46.81 43.236 41.822 44.501 45.451 46.494 43.827 43.522 Value

48.843 49.645 49.254 47 44.17 49.821 44.993 46.599 49.928 50.157 51.024 49.775 49.313 49.285 48.854 49.549 51.343 51.544 50.798 48.708 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

54.079 52.359 49.36 52.924 47.345 48.178 47.506 47.717 49.282 43.459 45.709 47.213 50.831 51.79 49.7 50.428 47.595 49.765 48.898 44.54 

46.972 41.515 40.583 43.389 41.041 40.128 38.972 39.263 40.945 39.598 43.752 44.476 46.941 41.97 44.959 44.028 44.322 45.626 43.148 34.712 Value

53.404 51.585 48.389 50.444 45.765 46.187 45.537 46.561 48.419 41.849 45.608 48.143 50.211 51.832 48.036 46.995 45.407 46.013 47.958 42.089 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

34.175 30.571 35.254 42.454 40.253 35.673 40.697 35.843 40.437 41.022 36.89 38.499 42.796 46.814 44.31 38.265 26.668 17.418 10.632 18.627 

21.39 24.762 38.768 43.543 45.028 38.165 42.307 42.436 41.968 45.677 45.331 47.051 45.047 45.356 38.096 41.637 38.452 30.125 26.747 33.915 Value

29.655 16.289 21.958 32.922 32.314 25.744 34.698 30.462 33.997 34.674 32.376 36.261 43.643 41.326 40.344 33.702 26.207 19.035 22.953 28.329 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

22.428 33.534 33.173 46.009 42.073 44.757 40.956 44.619 44.479 42.666 37.834 41.158 41.325 40.188 37.048 37.001 27.147 31.351 25.491 41.364 

36.75 41.099 44.082 48.674 47.027 49.984 48.107 50.738 48.396 49.161 47.793 47.206 49.084 48.392 48.417 46.807 42.666 46.507 40.387 46.899 Value

30.974 34.184 34.017 43.541 41.839 44.331 41.351 44.459 42.314 41.12 35.892 40.47 41.045 41.905 36.975 36.152 30.523 31.823 29.249 39.952 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 

40.461 31.741 31.36 32.789 30.904 14.472 24.126 28.219 26.511 25.376 15.379 26.012 19.366 35.273 40.161 44.216 40.874 39.377 48.374 42.378 

47.953 45.197 46.312 46.451 43.497 37.146 38.266 41.582 41.05 39.871 35.802 39.635 30.774 36.556 43.632 48.05 46.655 44.809 44.901 40.311 Value

39.118 32.741 34.744 37.346 35.189 20.762 27.726 30.787 29.617 32.201 20.594 28.478 26.482 38.258 44.536 47.79 44.701 42.112 47.193 41.322 

SHSHSHSH 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 

47.253 46.622 35.854 41.084 31.842 43.837 43.49 42.348 43.866 39.24 31.94 25.943 11.552 16.75 35.714 37.955 46.495 50.988 47.451 45.055 

47.138 43.271 34.993 36.583 26.588 37.763 39.933 40.23 37.025 35.575 27.869 22.805 13.245 24.173 32.845 34.092 39.615 45.172 44.823 38.017 Value

48.397 47.22 44.025 45.297 40.749 42.973 44.901 43.112 47.601 44.658 41.808 40.486 29.033 31.507 39.673 39.574 47.027 48.12 47.909 46.449 

SHSHSHSH 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 

44.643 52.925 48.366 48.922 50.905 47.533 49.499 50.616 50.163 50.866 48.18 47.276 50.859 45.726 53.602 52.386 49.641 50.983 28.912 -13.435 

39.985 45.418 38.364 38.112 42.798 41.009 39.651 42.929 45.519 41.708 41.734 38.685 41.245 36.125 46.49 46.388 41.262 42.11 31.262 6.7055 Value

47.057 51.801 49.217 48.766 50.067 47.472 50.238 51.087 50.298 48.701 49.633 47.547 50.633 46.487 51.647 51.915 51.238 51.528 35.612 0.56374 



78

G 14 SHI<Ü%JKÚL¤LMNO (õ�]S, 3x121) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

46.659 50.54 51.744 50.243 46.83 39.514 42.075 41.297 41.612 42.508 40.425 38.761 29.762 35.288 44.022 40.421 44.829 47.28 41.557 44.638 

40.14 44.079 46.627 45.293 42.204 34.798 33.849 37.208 33.954 41.573 33.899 29.871 18.835 25.15 42.186 36.396 41.098 41.255 35.789 38.512 Value

37.784 48.785 53.992 52.208 44.535 26.964 31.389 35.883 30.572 39.658 32.569 26.058 12.97 23.315 44.269 34.915 40.888 44.285 37.03 41.189 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

43.501 42.592 43.843 45.719 49.552 50.495 47.448 49.523 44.557 48.816 46.393 45.138 45.516 46.429 43.764 48.633 44.232 44.462 30.533 24.129 

41.293 36.167 40.763 39.103 43.57 45.764 42.356 44.525 40.724 43.349 41.645 42.741 40.751 40.522 40.683 43.111 43.173 44.446 30.52 26.899 Value

41.288 37.39 41.545 44.2 49.886 52.552 48.209 51.619 43.808 48.554 42.678 42.759 41.09 44.704 42.964 46.745 45.461 46.952 18.349 7.8048 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

17.543 25.097 32.331 39.099 45.466 39.523 37.948 26.999 28.836 29.767 20.534 31.266 37.134 30.489 33.967 29.437 33.793 34.8 32.149 30.926 

18.191 19.892 25.328 37.07 40.046 35.017 39.466 36.45 34.267 31.065 33.58 40.347 43.018 44.477 45.48 44.319 44.765 45.26 45.006 45.287 Value

-5.7874 0.61079 10.989 26.836 37.362 31.813 35.56 23.534 24.591 22.607 11.278 33.973 39.784 34.005 38.754 31.102 40.203 40.331 38.428 36.987 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

30.695 24.159 27.785 26.343 34.971 30.618 24.118 8.9299 15.898 19.406 15.486 24.142 28.498 21.639 25.268 15.201 32.906 28.777 23.601 25.254 

44.978 39.989 42.748 43.152 45.677 43.612 41.19 39.665 43.952 46.109 43.999 46.168 46.537 46.495 46.235 44.709 48.134 45.719 43.445 43.05 Value

38.162 39.047 41.691 34.342 43.517 40.612 30.618 14.434 20.86 21.192 16.688 28.863 38.241 26.829 33.189 13.533 35.395 37.458 27.738 31.716 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

22.628 33.603 35.028 32.931 37.736 37.961 35.651 39.229 45.268 43.66 44.633 43.916 45.347 45.373 46.546 48.42 46.097 48.147 46.982 46.091 

39.336 44.918 45.004 45.137 45.22 44.307 46.542 47.267 44.639 45.725 45.106 43.429 43.143 42.457 43.675 43.898 42.932 45.217 44.084 44.434 Value

33.297 44.583 47.453 44.736 46.624 44.523 47 48.412 46.316 49.297 49.79 47.207 47.577 47.095 50.443 49.134 46.106 49.988 48.673 49.942 

SHSHSHSH 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

48.638 47.699 47.617 49.762 47.221 48.17 47.228 47.696 50.158 47.297 48.944 43.32 43.912 42.722 44.574 49.53 50.283 50.176 47.445 37.058 

43.582 44.098 42.603 44.637 42.581 44.396 45.183 41.96 44.913 44.595 44.827 43.347 42.514 41.078 42.044 45.618 43.561 44.889 44.745 34.34 Value

49.457 50.918 50.472 52.104 47.366 49.219 50.199 47.063 51.449 51.061 49.976 46.783 46.561 43.126 46.601 52.465 49.505 52.04 50.083 22.86 

SHSHSHSH 121

18.709 

10.305 Value

-34.098 
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G 15 SHI<Ü%JKÚL¤LMNO (õ�^S, 3x131) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

41.506 43.009 47.471 44.335 45.551 44.024 46.32 44.458 43.027 35.223 29.05 21.605 25.98 33.579 39.565 39.247 39.445 39.115 34.007 23.54 

23.99 36.69 46.214 38.157 41.39 37.089 44.067 37.827 40.02 23.49 -5.3811 -20.106 -13.843 4.7813 12.078 11.52 11.402 11.016 -0.19659 -23.318 Value

25.526 40.305 53.69 45.165 49.958 45.992 51.886 48.512 48.411 36.561 7.7544 -21.966 -32.108 -2.62 13.245 10.9 11.231 9.852 -1.3018 -36.014 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

30.373 36.968 44.902 40.747 44.22 37.707 42.048 42.294 41.295 45.262 42.313 42.782 40.125 37.467 38.849 42.43 42.719 43.831 45.395 42.883 

-0.3327 20.672 43.316 36.975 40.288 32.079 45.219 38.148 41.88 47.223 36.322 31.652 22.059 -0.67622 10.673 23.218 19.474 27.853 28.687 27.631 Value

-8.4165 17.271 47.639 35.661 45.23 36.189 40.186 39.44 39.309 47.627 44.12 40.608 31.762 19.583 27.683 37.307 35.303 40.512 42.208 40.197 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

43.341 40.772 38.834 34.359 30.251 32.724 34.999 39.567 36.89 29.548 24.191 25.701 27.364 25.473 29.937 33.627 38.3 38.784 34.315 34.462 

29.582 26.36 22.401 8.378 22.47 33.006 41.657 44.567 45.772 42.91 44.501 41.422 43.992 42.635 44.71 44.684 48.343 47.168 44.17 43.966 Value

39.237 32.247 27.955 11.467 2.4919 8.9116 16.518 32.843 28.585 18.867 17.136 19.307 22.41 15.321 19.554 24.119 33.629 34.027 22.736 24.3 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

37.073 39.472 39.385 39.319 39.474 34.024 34.993 33.273 36.006 36.941 28.534 32.952 29.931 30.912 34.076 36.858 35.567 32.754 33.283 41.313 

48.956 50.638 52.791 49.594 50.473 46.14 48.867 47.15 49.226 47.91 44.943 46.566 45.357 46.426 47.19 45.768 43.947 40.947 43.994 50.561 Value

31.089 38.421 43.81 37.807 40.998 35.141 37.343 32.508 35.032 34.596 24.152 31.191 26.471 30.444 31.131 27.715 26.894 25.99 23.797 40.798 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

39.797 40.404 37.564 41.189 38.048 37.056 39.779 39.642 43.741 40.836 43.564 41.886 46.176 45.134 45.032 43.651 43.974 45.437 43.128 45.36 

49.948 51.293 47.757 50.64 50.456 50.561 46.842 46.401 43.943 34.123 38.341 30.404 41.58 41.458 31.723 28.351 32.625 33.275 32.647 40.716 Value

36.048 40.232 28.973 40.863 37.23 38.525 41.815 39.591 48.714 41.601 47.749 41.85 52.366 50.413 49.967 47.399 45.89 48.486 47.04 50.656 

SHSHSHSH 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

45.028 42.416 43.417 44.262 46.637 44.713 42.575 46.148 44.48 46.538 44.964 46.896 43.847 45.205 43.213 44.573 41.873 44.003 44.941 46.641 

42.149 34.892 34.152 35.928 43.401 37.579 32.46 39.544 36.954 38.714 40.404 39.553 39.38 35.769 35.499 40.473 44.448 42.095 41.988 46.03 Value

50.273 49.024 49.315 49.408 53.998 50.09 46.514 53.662 50.127 53.144 49.614 52.129 47.386 50.998 45.882 49.265 48.542 49.029 49.541 53.079 

SHSHSHSH 121 122 123 124 125 126 127 128 129 130 131

41.653 43.834 44.035 44.216 45.094 46.85 45.381 44.225 43.431 34.001 28.074 

43.434 33.003 37.854 43.823 42.449 43.724 45.263 45.722 39.013 27.603 10.004 Value

46.318 46.411 45.548 49.207 49.276 53.457 51.343 50.819 48.889 32.504 -5.9217 
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G 16 SHI<Ü%JKÚL¤LMNO (õ�_S, 3x111) 

SSSSHHHH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

44.185 46.069 45.432 45.487 38.833 40.571 45.274 47.739 49.15 39.733 43.981 41.031 44.112 41.923 48.9 48.188 44.587 48.984 47.164 46.651 

31.841 41.902 34.129 32.813 17.921 23.992 26.014 34.733 34.222 33.759 29.762 25.718 32.689 18.436 48.886 40.939 23.849 36.954 41.571 38.186 Value

39.826 46.759 41.406 42.548 32.75 39.366 42.67 46.602 46.784 43.224 40.483 37.043 38.766 31.616 50.481 48.873 41.586 46.202 45.062 44.055 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

45.729 50.589 43.202 50.159 41.111 35.632 36.732 40.802 47.104 46.031 47.242 46.953 47.85 49.132 45.472 40.123 42.665 45.398 41.836 35.86 

37.109 37.343 21.802 36.54 17.207 18.157 30.028 29.248 37.935 35.692 39.735 35.382 36.978 35.12 30.595 18.802 26.318 34.548 37.101 31.895 Value

41.537 48.475 39.786 49.336 33.849 23.38 26.369 34.311 43.154 44.063 43.716 39.924 42.659 43.633 36.729 33.853 38.299 41.503 38.588 28.364 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

23.697 10.831 7.8873 29.427 30.628 32.868 31.726 36.516 34.506 35.447 35.389 33.411 33.878 32.119 31.546 36.496 33.121 33.122 32.552 32.513 

24.372 27.77 37.045 45.141 48.761 50.166 51.754 53.561 52.149 50.073 53.449 50.773 51.279 50.277 48.546 53.178 51.518 51.949 50.997 51.379 Value

18.553 18.575 22.435 35.128 40.748 42.633 43.902 46.855 44.518 42.902 47.618 46.15 44.907 43.196 41.498 46.663 43.83 43.26 43.637 45.947 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

33.692 29.252 28.456 23.301 28.625 25.256 18.251 13.598 31.099 33.947 37.86 39.031 34.179 30.715 35.736 30.204 32.207 29.851 33.677 38.63 

52.714 48.416 49.941 44.926 49.393 48.376 45.603 42.779 48.763 50.966 49.29 47.733 48.381 44.922 48.088 44.123 44.334 46.427 46.534 48.614 Value

46.886 40.682 41.06 38.225 43.864 45.856 39.399 31.348 38.828 42.282 42.306 40.63 44.148 43.11 46.655 45.525 43.545 45.139 45.395 49.329 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

32.921 32.073 28.995 30.738 40.206 41.783 39.779 48.519 47.22 48.548 47.684 46.699 48.225 45.073 49.679 48.426 49.528 49.883 49.738 50.496 

44.625 48.041 48.578 40.059 27.246 29.722 28.909 37.128 35.451 35.212 33.186 37.117 41.378 33.013 40.634 38.633 39.295 40.654 42.546 44.999 Value

45.086 47.237 43.618 37.566 45.417 42.376 44.086 49.169 48.146 48.755 46.575 48.477 48.188 44.131 51.706 47.958 49.417 49.479 51.795 52.329 

SHSHSHSH 101 102 103 104 105 106 107 108 109 110 111

51.378 49.038 49.038 47.329 49.85 50.007 48.096 42.239 46.691 23.305 33.86 

44.021 40.348 39.972 41.746 36.095 38.27 38.975 24.217 36.457 22.81 51.996 Value

50.884 49.682 51.435 49.399 49.945 48.743 47.618 42.718 48.833 26.212 52.177 
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G 17 SHI<Ü%JKÚL¤LMNO (õ�`S, 3x102) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

42.28 47.224 51.57 43.145 46.268 42.703 49.22 46.09 49.379 48.994 45.912 49.041 47.068 43.474 46.637 43.312 44.063 48.434 45.8 50.433 

28.821 32.4 43.311 33.533 37.369 38.328 41.933 34.937 33.001 34.864 37.304 41.207 38.576 37.747 34.94 32.965 33.721 42.242 42.714 43.941 Value

41.309 42.13 44.321 36.307 41.485 42.292 42.978 42.144 43.346 41.396 41.893 44.305 45.682 39.427 40.75 39.339 39.901 41.924 45.016 45.289 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

47.346 50.372 53.444 51.396 52.337 48.135 51.119 51.1 48.171 49.051 49.177 50.856 52.505 44.922 41.709 30.657 29.734 25.598 26.135 38.189 

38.427 40.701 42.944 36.963 47.078 40.937 46.926 43.295 45.514 44.76 40.807 36.528 41.72 34.352 37.68 30.961 32.292 37.081 40.788 42.677 Value

43.404 43.682 45.435 44.017 44.275 41.631 45.006 44.514 42.884 43.116 44.071 43.337 45.738 43.896 43.014 34.531 30.965 30.513 30.609 37.256 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

41.223 39.467 41.866 39.705 37.478 29.693 30.684 26.444 33.504 34.655 34.327 39.569 32.886 28.901 28.432 23.552 25.875 25.748 22.194 28.54 

47.89 46.791 51.863 50.235 48.907 44.47 48.288 44.091 48.293 49.471 47.736 51.914 51.505 51.583 50.994 49.927 51.717 50.901 47.726 48.402 Value

38.594 38.22 37.72 36.307 35.823 32.919 33.645 32.327 34.645 36.897 37 36.939 33.728 33.849 33.936 33.231 33.817 32.967 30.579 31.633 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

31.452 32.941 22.466 32.11 27.388 35.494 23.526 24.142 26.935 32.488 39.77 36.948 35.183 38.783 36.787 38.086 36.817 41.122 47.032 46.288 

48.808 50.723 41.925 45.803 41.354 49.593 45.674 42.942 37.636 34.013 36.759 36.717 37.582 43.794 45.115 48.081 40.999 37.302 38.197 37.598 Value

31.974 35.781 30.203 35.522 32.29 35.402 31.091 33.899 38.171 44.247 47.395 44.168 38.443 36.489 35.79 38.307 37.662 42.833 43.88 43.075 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

49.036 45.147 47.662 44.956 15.194 -11.926 -40.335 -1.3362 -28.019 -10.079 9.5127 41.783 45.921 49.105 38.171 39.953 35.479 19.26 11.47 -13.537 

40.559 35.913 36.208 32.695 12.168 -11.606 -32.889 -8.8796 -29.538 -18.252 2.408 27.255 34.324 40.297 24.758 24.567 25.189 12.472 6.099 -20.983 Value

42.759 42.068 43.844 43.222 38.962 33.658 31.601 35.374 28.971 32.305 35.284 40.887 42.538 46.841 43.779 44.456 43.094 40.3 40.17 33.32 

SHSHSHSH 101 102

-60.054 -40.814 

-52.211 -46.356 Value

25.743 13.796 
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G 18 SHI<Ü%JKÚL¤LMNO (õ�aS, 3x94) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

20.506 34.457 44.572 45.289 47.116 46.74 43.54 45.13 46.186 45.695 44.371 43.574 44.106 40.178 39.566 36.283 37.824 37.441 39.34 38.903 

1.1594 20.62 37.082 40.603 47.542 45.733 40.896 40.619 42.036 40.832 36.138 38.423 43.175 31.374 28.679 20.159 19.947 20.474 26.646 19.25 Value

-8.6408 17.428 37.296 42.754 52.951 49.26 44.276 45.222 39.48 34.49 33.596 34.343 43.551 38.664 34.459 22.335 19.955 26.309 34.151 29.608 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

44.125 40.451 39.583 40.835 39.157 41.245 39.796 38.505 42.029 40.191 40.832 38.034 42.534 40.944 43.538 43.458 39.927 40.349 41.701 39.833 

26.38 23.613 19.312 34.952 35.303 38.794 39.314 38.978 45.459 45.618 46.951 44.356 48.517 45.511 47.971 47.677 46.228 45.506 44.98 41.586 Value

37.918 28.74 21.743 23.278 13.273 15.312 11.086 19.065 27.179 25.282 27.61 26.537 33.754 31.235 35.457 36.836 28.739 30.862 33.798 32.777 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

38.035 37.763 40.013 35.745 32.285 26.132 31.263 29.418 41.733 33.526 31.313 34.594 28.088 35.909 32.898 38.211 41.934 43.822 44.7 45.778 

44.454 47.021 47.944 44.493 44.349 41.862 43.011 41.293 44.711 39.156 42.202 44.383 41.459 40.703 30.059 39.482 42.822 42.15 46.727 47.224 Value

33.4 34.519 33.503 29.312 21.713 21.629 19.496 18.069 18.346 13.004 13.721 31.936 28.552 32.191 20.877 29.164 35.962 42.413 51.651 46.783 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

45.97 41.481 40.958 40.449 38.135 43.882 45.165 42.464 44.413 43.416 41.437 42.128 46.707 42.869 44.036 47.383 45.259 46.772 43.526 42.645 

44.171 42.096 40.005 39.716 35.807 41.644 35.62 41.419 41.733 38.429 37.116 39.718 46.099 39.563 43.811 43.725 44.443 44.994 44.032 44.285 Value

44.357 39.635 36.915 44.555 43.653 52.237 51.344 50.045 49.169 44.547 45.243 45.722 48.566 48.579 50.497 52.667 54.606 52.342 49.798 48.832 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 

41.531 44.501 44.435 40.6 44.615 44.523 45.499 48.606 48.96 48.935 47.953 48.077 42.215 25.408 

38.363 41.51 39.905 37.435 43.438 44.365 44.926 45.139 46.988 44.536 46.437 50.162 41.333 16.441 Value

44.991 49.437 48.305 44.896 50.757 48.799 54.102 54.025 53.651 54.262 52.832 51.957 39.653 9.4843 
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G 19 SHI<Ü%JKÚL¤LMNO (õ�bS, 3x131) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

46.62 45.956 48.859 47.631 46.916 47.451 46.117 38.939 37.4 37.845 38.186 41.904 40.495 44.607 45.965 46.063 48.036 48.513 51.188 46.809 

28.697 44.764 43.223 41.786 41.145 40.358 39.037 28.927 15.747 14.536 16.891 30.207 33.349 34.111 43.749 34.767 44.335 40.772 44.442 40.478 Value

39.042 50.099 50.043 49.876 46.515 46.741 45.459 35.063 24.061 15.966 13.568 29.958 29.545 30.09 44.831 37.861 46.777 44.305 53.298 41.794 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

49.596 47.611 47.6 46.05 45.837 48.934 48.817 44.912 49.565 47.255 50.751 50.468 46.34 46.572 40.567 42.533 37.571 40.772 43.5 46.261 

46.554 43.352 44.524 42.538 41.887 44.51 43.427 43.574 44.584 47.725 42.349 45.303 26.812 35.323 13.143 25.02 14.239 27.378 36.559 33.154 Value

48.827 46.94 45.312 40.694 41.096 52.969 46.4 45.043 49.291 48.979 47.357 53.044 31.417 38.853 19.379 20.595 4.6914 22.552 28.779 29.716 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

48.599 48.966 47.065 47.316 34.325 38.78 31.944 34.524 28.251 28.314 28.948 28.756 29.787 18.295 22.328 29.854 8.0517 19.434 19.983 18.122 

33.868 39.204 38.289 38.958 25.436 28.394 25.878 35.694 40.696 47.017 46.097 43.611 47.373 48.694 46.027 50.512 47.198 47.798 49.665 50.391 Value

37.814 41.991 38.297 35.397 8.2246 17.328 10.64 27.606 20.974 29.742 30.962 28.938 33.569 32.483 30.172 37.377 28.051 31.204 33.685 34.189 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

5.6578 19.594 26.838 31.29 30.705 33.713 40.606 35.023 39.941 34.884 42.12 37.615 23.682 3.6805 10.951 6.3088 24.85 34.151 31.971 27.852 

45.821 47.532 46.76 49.517 48.241 46.636 49.298 50.009 51.695 50.849 49.641 48.031 43.454 41.567 44.957 41.508 44.37 45.236 47.938 44.103 Value

25.336 32.542 33.593 37.717 36.336 32.836 40.272 37.18 41.838 40.953 40.13 33.928 24.783 14.858 21.958 20.863 28.992 33.888 35.2 28.205 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

28.65 26.081 39.244 31.981 32.11 34.142 41.137 42.449 37.519 46.71 46.674 47.249 49.357 42.95 43.32 43.693 43.597 47.495 44.304 46.628 

49.204 45.004 47.609 46.22 47.6 47.982 47.223 49.566 48.27 46.54 43.319 46.382 42.269 32.813 33.575 33.067 34.245 37.82 40.277 40.354 Value

33.207 28.377 35.565 29.784 32.494 37.32 44.895 47.22 46.626 50.872 52.67 49.786 53.087 47.349 47.304 46.214 46.709 49.882 47.108 50.431 

SHSHSHSH 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

46.088 46.397 50.088 45.282 45.694 40.892 45.919 45.202 50.447 50.173 47.564 47.494 47.392 47.568 51.614 48.116 51.717 48.969 50.866 49.584 

39.672 43.831 44.066 42.891 42.952 40.541 42.248 42.55 47.714 42.842 38.559 41.039 38.619 43.905 47.755 39.618 45.414 46.671 43.457 45.338 Value

50.586 52.777 52.706 49.319 49.94 50.295 51.094 48.259 53.186 46.766 48.052 50.525 47.489 48.826 53.252 52.798 55.784 54.185 53.25 52.641 

SHSHSHSH 121 122 123 124 125 126 127 128 129 130 131

50.575 49.797 49.014 47.134 50.132 52.437 48.599 49.941 49.513 35.248 24.876 

47.863 47.049 45.803 47.165 47.429 48.632 47.072 47.53 46.11 28.581 15.24 Value

53.672 52.417 52.753 51.707 55.044 56.634 53.024 53.976 53.39 23.08 -2.4067 
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G 20 SHI<Ü%JKÚL¤LMNO (õ�cS, 3x140) 

SHSHSHSH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

46.976 50.663 47.131 45.99 48.111 43.186 45.527 43.747 50.856 49.518 48.336 46.938 48.58 51.987 50.74 51.229 47.443 50.63 51.287 50.35 

41.147 45.184 44.718 41.435 45.486 43.575 36.075 27.787 39.81 41.033 34.02 40.233 40.182 46.259 47.771 46.118 37.496 40.326 44.098 44.616 Value

41.224 49.703 46.73 42.684 47.178 44.091 40.054 43.112 45.751 47.443 48.599 44.946 44.958 49.516 50.374 49.168 44.941 49.196 49.344 49.004 

SHSHSHSH 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

47.741 52.335 51.436 49.491 48.803 40.027 40.121 36.834 38.159 41.069 41.669 46.491 44.414 48.626 50.532 48.753 46.997 44.434 46.212 45.813 

41.844 46.88 45.55 43.219 41.538 31.036 34.978 25.62 27.983 25.243 38.866 38.486 39.102 42.105 44.946 46.792 44.922 38.482 43.826 37.717 Value

48.422 53.263 52.243 48.27 47.637 38.921 36.456 24.996 34.246 29.229 35.24 40.416 44.82 47.846 50.641 46.995 47.374 41.212 47.983 43.162 

SHSHSHSH 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

47.295 49.72 48.411 45.575 44.417 37.784 31.016 29.63 34.278 25.122 26.647 25.413 16.013 24.787 33.138 29.369 29.592 23.542 17.967 23.144 

42.946 43.934 44.969 39.465 42.127 33.759 32.476 30.655 39.001 34.804 34.823 34.78 32.515 36.061 43.874 37.766 39.243 35.149 27.771 26.872 Value

46.606 47.176 47.155 42.358 41.69 30.384 24.237 10.06 25.983 20.4 19.317 21.528 10.288 16.593 30.975 26.902 26.16 17.592 6.4632 15.608 

SHSHSHSH 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

20.242 24.004 26.453 24.285 40.417 19.851 35.037 30.66 32.748 26.81 8.2936 27.031 32.572 39.022 32.272 30.053 26.919 20.811 29.758 36.971 

35.712 38.046 44.508 47.661 49.366 48.737 49.555 45.926 48.437 43.618 44.944 46.472 48.929 51.164 50.604 50.016 49.928 47.873 51.231 47.33 Value

23.428 26.495 31.814 36.889 45.091 37.362 42.342 36.649 39.452 35.219 30.596 35.127 39.796 45.359 42.146 40.708 40.125 38.649 44.85 44.196 

SHSHSHSH 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

12.209 -1.1117 19.384 27.277 31.882 36.986 36.563 30.292 32.076 28.917 27.655 22.765 27.384 33.218 40.374 33.886 30.897 30.454 37.372 36.815 

48.839 46.239 45.669 46.721 50.046 50.827 49.46 48.255 47.809 47.29 48.353 43.189 45.188 40.175 46.766 43.606 45.161 43.955 41.096 37.074 Value

35.768 30.13 36.757 39.632 43.004 45.069 44.702 41.237 41.765 39.533 38.087 34.704 40.054 37.514 42.794 40.892 40.146 39.055 39.146 41.829 

SHSHSHSH 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

41.746 41.289 47.888 49.28 47.802 47.299 43.936 42.527 41.667 46.956 49.048 47.138 44.941 47.866 46.48 48.148 43.449 47.782 47.045 51.887 

44.886 39.398 46.775 44.452 43.859 44.8 40.398 42.059 42.227 42.325 42.985 38.211 40.284 43.68 45.72 46.484 39.714 39.6 37.463 42.809 Value

46.178 46.58 51.322 51.744 51.73 50.896 46.542 47.825 47.394 47.332 49.206 48.78 48.166 50.021 48.799 51.916 46.444 49.048 48.132 49.897 

SHSHSHSH 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140

51.179 51.277 51.781 51.055 47.08 45.606 47.902 47.699 51.386 48.801 48.091 46.945 46.593 51.658 51.713 52.052 48.122 49.34 32.705 6.5086 

45.021 42.352 42.321 45.407 42.903 36.179 39.005 42.52 47.856 44.732 41.861 42.201 41.47 45.072 50.137 46.834 38.074 37.276 25.434 -8.6247 Value

52.517 50.007 51.274 50.666 48.919 46.734 46.941 51.256 51.976 50.724 48.726 48.882 47.085 52.343 52.59 53.378 47.283 49.403 30.552 -21.307 


