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êÂ¯ÂÌË˛ ÔÓ·ÎÂÏ˚ ÛÒÚ‡ÌÓ‚ÎÂÌËfl Á‡ÍÓÌÓÏÂÌÓ-
ÒÚÂÈ, Ò‚flÁ˚‚‡˛˘Ëı ÙËÁËÍÓ-ıËÏË˜ÂÒÍËÂ Ò‚ÓÈÒÚ‚‡
ÒÓÂ‰ËÌÂÌËÈ Ò Ëı ÒÚÓÂÌËÂÏ, ÔÓÒ‚fl˘ÂÌÓ ÏÌÓÊÂÒÚ‚Ó
‡·ÓÚ, ıÓÚfl Ú‡ÍÓÂ Ò‚ÓÈÒÚ‚Ó, Í‡Í ÓÍÚ‡ÌÓ‚ÓÂ ˜ËÒÎÓ
(ı‡‡ÍÚÂËÒÚËÍ‡ ‡ÌÚË‰ÂÚÓÌ‡ˆËÓÌÌ˚ı Ò‚ÓÈÒÚ‚ ÚÓÔ-
ÎË‚) ‰Îfl Û„ÎÂ‚Ó‰ÓÓ‰Ó‚ ‡ÁÎË˜Ì˚ı ÍÎ‡ÒÒÓ‚, ‡ÒÒÏ‡-
ÚË‚‡ÎÓÒ¸ Ô‡ÍÚË˜ÂÒÍË Ó˜ÂÌ¸ Â‰ÍÓ. çÂÍÓÚÓ˚Â
ÓÔËÒ‡ÌÌ˚Â ‚ ÎËÚÂ‡ÚÛÂ Â„ÂÒÒËÓÌÌ˚Â ÏÓ‰ÂÎË
ÒÓ‰ÂÊ‡Ú ÁÌ‡˜ËÚÂÎ¸ÌÓÂ ÍÓÎË˜ÂÒÚ‚Ó ‰ÂÒÍËÔÚÓ-
Ó‚ [

 

1

 

], ‚ ‰Û„Ëı ‡·ÓÚ‡ı ‡ÒÒÏÓÚÂÌÓ ÌÂ·ÓÎ¸¯ÓÂ
ÍÓÎË˜ÂÒÚ‚Ó ÒÓÂ‰ËÌÂÌËÈ, Ì‡ÔËÏÂ ËÁÓÏÂ˚ Ó‰ÌÓ-
„Ó ÓÍÚ‡Ì‡ [2].

Ç Ì‡ÒÚÓfl˘ÂÏ ÒÓÓ·˘ÂÌËË Ï˚ ÔË‚Ó‰ËÏ ÂÁÛÎ¸-
Ú‡Ú˚ ‡Ì‡ÎËÁ‡ ‚Á‡ËÏÓÒ‚flÁË ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ Û„ÎÂ-
‚Ó‰ÓÓ‰Ó‚ ÒÓ ÒÚÓÂÌËÂÏ ÏÓÎÂÍÛÎ Û„ÎÂ‚Ó‰ÓÓ‰Ó‚.
Ç Í‡˜ÂÒÚ‚Â Ó·˙ÂÍÚ‡ ËÒÒÎÂ‰Ó‚‡ÌËfl ·˚Î‡ ‚ÁflÚ‡ ·‡Á‡
‰‡ÌÌ˚ı, ÒÓ‰ÂÊ‡˘‡fl 

 

1

 

45 ÒÓÂ‰ËÌÂÌËÈ (42 ‡ÎÍ‡Ì‡,
72 ‡ÎÍÂÌ‡ Ë 3

 

1

 

 ̂ ËÍÎÓ‡ÎÍ‡Ì) Ò ËÁ‚ÂÒÚÌ˚ÏË ÁÌ‡˜ÂÌË-
flÏË ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ, ‡ÒÒÏÓÚÂÌÌ‡fl ‚ [

 

1

 

]. èÓÎÛ-
˜ÂÌ˚ ÍÓÂÎflˆËÓÌÌ˚Â Û‡‚ÌÂÌËfl, Ò‚flÁ˚‚‡˛˘ËÂ
ÒÚÛÍÚÛÛ ÏÓÎÂÍÛÎ˚ Ò ÓÍÚ‡ÌÓ‚˚ÏË ˜ËÒÎ‡ÏË ‡Á-
ÎË˜Ì˚ı ÍÎ‡ÒÒÓ‚ Û„ÎÂ‚Ó‰ÓÓ‰Ó‚. èÓ„ÌÓÒÚË˜ÂÒÍ‡fl
ÒÔÓÒÓ·ÌÓÒÚ¸ ÔÓÎÛ˜ÂÌÌ˚ı Û‡‚ÌÂÌËÈ ÓˆÂÌÂÌ‡ ÏÂ-
ÚÓ‰ÓÏ ÒÔÎÓ¯ÌÓÈ ÔÓ‚ÂÍË (cross validation) [3].

Ç Í‡˜ÂÒÚ‚Â ÏÓÎÂÍÛÎflÌ˚ı ‰ËÒÍËÔÚÓÓ‚ ‡Ò-
ÒÏÓÚÂÌ˚ ÒÎÂ‰Û˛˘ËÂ Ù‡„ÏÂÌÚ˚ 

 

a

 

–

 

e

 

:

Ë ÌÂÍÓÚÓ˚Â ÚÓÔÓÎÓ„Ë˜ÂÒÍËÂ ËÌ‰ÂÍÒ˚ (ËÌ‰ÂÍÒ
ÇËÌÂ‡ 

 

W

 

 [4, 5], ˆÂÌÚË˜ÂÒÍËÈ ËÌ‰ÂÍÒ Å‡Î‡·‡Ì‡ 

 

B

 

Ë Â„Ó ‡ÁÌÓ‚Ë‰ÌÓÒÚË: ÌÓÏËÓ‚‡ÌÌ˚È 

 

B

 

' Ë ·ËÌÓ-

ÏËÓ‚‡ÌÌ˚È 

 

B

 

'' [6, 7]). é‰Ì‡ÍÓ ÓÌË ÌÂ ‰‡˛Ú Û‰Ó‚-
ÎÂÚ‚ÓËÚÂÎ¸ÌÓÈ ÚÓ˜ÌÓÒÚË ‡Ò˜ÂÚ‡, ÔÓ˝ÚÓÏÛ ‰Îfl
‡Ò˜ÂÚ‡ ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ Ï˚ ËÒÔÓÎ¸ÁÓ‚‡ÎË ‡Ì‡-
ÎÓ„Ë ËÌ‰ÂÍÒ‡ ÇËÌÂ‡ 

 

W

 

1

 

, 

 

W

 

2

 

 [8], ˜ËÒÎÓ Û„ÎÂÓ‰-
Ì˚ı ‡ÚÓÏÓ‚ 

 

n

 

 Ë ÒÚÛÍÚÛÌ˚Â ‰ÂÒÍËÔÚÓ˚, ÍÓÚÓ-
˚Â ‚ÍÎ˛˜‡ÎË ̂ ÂÔÓ˜ÍË, ÒÓ‰ÂÊ‡˘ËÂ ÓÚ 

 

1

 

 ‰Ó 4 ‡ÚÓ-
ÏÓ‚ Û„ÎÂÓ‰‡, ˆËÍÎË˜ÂÒÍËÂ Ë ‡Á‚ÂÚ‚ÎÂÌÌ˚Â
Ù‡„ÏÂÌÚ˚ ÚËÔ‡ 

 

a

 

–

 

e

 

. ÄÚÓÏ˚ ‚ ˝ÚËı ÒÚÛÍÚÛ‡ı
ÍÎ‡ÒÒËÙËˆËÓ‚‡ÎËÒ¸ Ò Û˜ÂÚÓÏ ˜ËÒÎ‡ ÌÂ‚Ó‰ÓÓ‰-
Ì˚ı ‡ÚÓÏÓ‚ ·ÎËÊ‡È¯Â„Ó ÓÍÛÊÂÌËfl.

ÑÎfl ‡Ò˜ÂÚ‡ ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ ‡ÎÍÂÌÓ‚ ËÒÔÓÎ¸-
ÁÓ‚‡ÎË Ù‡„ÏÂÌÚ˚, ı‡‡ÍÚÂËÁÛ˛˘ËÂ ÔÓÎÓÊÂÌËÂ
‰‚ÓÈÌÓÈ Ò‚flÁË ‚ ÏÓÎÂÍÛÎÂ:

‡ Ú‡ÍÊÂ Ô‡‡ÏÂÚ˚, Û˜ËÚ˚‚‡˛˘ËÂ ‚Á‡ËÏÓ‰ÂÈÒÚ-
‚ËÂ ÔÂ‚Ë˜Ì˚ı, ‚ÚÓË˜Ì˚ı, ÚÂÚË˜Ì˚ı Ë ˜ÂÚ‚Â-
ÚË˜Ì˚ı Û„ÎÂÓ‰Ì˚ı ‡ÚÓÏÓ‚ Ò ‡ÚÓÏÓÏ Û„ÎÂÓ‰‡ 

 

C

 

,
Ì‡ıÓ‰fl˘ËÏÒfl ÔË ‰‚ÓÈÌÓÈ Ò‚flÁË ‚ ÒÓÒÚÓflÌËË 

 

sp

 

2

 

:

ÑÎfl ‡ÎÍ‡ÌÓ‚ ÔËÏÂÌflÎË ‡Ì‡ÎÓ„Ë ËÌ‰ÂÍÒ‡ ÇËÌÂ‡

 

W

 

1

 

, 

 

W

 

2

 

 [8] Ë ˜ËÒÎÓ ‚ÚÓË˜Ì˚ı Ë ˜ÂÚ‚ÂÚË˜Ì˚ı Û„-
ÎÂÓ‰Ì˚ı ‡ÚÓÏÓ‚. èË ÓÔÂ‰ÂÎÂÌËË ÓÍÚ‡ÌÓ‚˚ı
˜ËÒÂÎ ˆËÍÎÓ‡ÎÍ‡ÌÓ‚ ·˚ÎË ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ÙËÍÒË-
Ó‚‡ÌÌ˚Â ÒÚÛÍÚÛÌ˚ ˝ÎÂÏÂÌÚ˚, Ú‡ÍËÂ, Í‡Í

C C C C C C C C C C C C

‡ · ‚ „ ‰ Â

C C C C C C C C C C

Fr1 Fr2 Fr3 Fr4 Fr5

,

C C C
C C

C

C C

C

C C

C

C–C1 C–C2 C–C3 C–C4

.

C CC CC CC C
C C

C C CCCC CC C

C1–C2 C1–C3 C1–C4 C2–C2 C2–C3 C2–C4 C3–C3 C3–C4 C4–C4

,

 

ÙËÁË˜ÂÒÍ‡fl 
ıËÏËfl
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ëÏÓÎÂÌÒÍËÈ 

 

Ë ‰

 

.

 

‡ Ú‡ÍÊÂ Ù‡„ÏÂÌÚ˚, ı‡‡ÍÚÂËÁÛ˛˘ËÂ Ì‡ÎË˜ËÂ ‚
ÏÓÎÂÍÛÎÂ Û„ÎÂ‚Ó‰ÓÓ‰‡ ÔflÚË- Ë ¯ÂÒÚË˜ÎÂÌÌ˚ı
ˆËÍÎÓ‚:

çËÊÂ Ï˚ ÔË‚Ó‰ËÏ ÓÍÓÌ˜‡ÚÂÎ¸Ì˚Â Û‡‚ÌÂÌËfl
‰Îfl ‡Ò˜ÂÚ‡ ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ Û„ÎÂ‚Ó‰ÓÓ‰Ó‚ ‡Á-
ÎË˜Ì˚ı ÍÎ‡ÒÒÓ‚, ÍÓÚÓ˚Â ÔÂ‰ÒÚ‡‚Îfl˛ÚÒfl ÓÔÚË-

Ï‡Î¸Ì˚ÏË Ò Û˜ÂÚÓÏ ÚÓ˜ÌÓÒÚË 

 

R

 

2

 

 Ë ÔÓ„ÌÓÒÚË˜ÌÓÒ-

ÚË  (Í‚‡‰‡Ú ÍÓ˝ÙÙËˆËÂÌÚ‡ ÍÓÂÎflˆËË ‰Îfl

cross validation). àÏÂÂÏ Û‡‚ÌÂÌËfl:

‰Îfl ‡ÎÍ‡ÌÓ‚:

(1)

Fr6 Fr7

.

Rc.v.
2

P A0 A1n2 A2n4 A3 n2 A4 n4 ++ + + +=

+ A5 W1 W2+( ) A6 W1 A4 W23 A8n2n4,+ + +

 

‰Îfl ‡ÎÍÂÌÓ‚:

(2)

‰Îfl ˆËÍÎÓ‡ÎÍ‡ÌÓ‚:

(3)

Ç ÙÓÏÛÎ‡ı (1)–(3) ‚ Í‚‡‰‡ÚÌ˚ı ÒÍÓ·Í‡ı – ˜ËÒÎ‡
ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı Ù‡„ÏÂÌÚÓ‚ ‚ ÏÓÎÂÍÛÎÂ.

Ç Á‡‚ËÒËÏÓÒÚË ÓÚ ÏÂÚÓ‰‡ ÓÔÂ‰ÂÎÂÌËfl ÓÍÚ‡ÌÓ-
‚˚ı ˜ËÒÂÎ Û„ÎÂ‚Ó‰ÓÓ‰Ó‚ – ÏÓÚÓÌÓ„Ó (åå) ËÎË
ËÒÒÎÂ‰Ó‚‡ÚÂÎ¸ÒÍÓ„Ó (àå), ÍÓÚÓ˚Â ÓÚÎË˜‡˛ÚÒfl

P A0 A1 Fr1[ ] Fr2[ ] Fr3[ ]+ +( ) ++=

+ A2 Fr4[ ] C2–C3[ ] C2–C3[ ] C2–C4[ ]+ + +( ) +

+ A3 Fr5[ ] C2–C2[ ]+( ) A4 C3–C4[ ] C1–C3[ ]+( ) ++

+ A5 C1–C2[ ] C1–C4[ ] C–C2[ ] C–C4[ ]+ + +( ) +

+ A6 C–C1[ ] C–C3[ ]+( ),

P A0 A1 C2–C2[ ] A2 C2–C3[ ] ++ +=

+ A3 C2–C4[ ] C3–C3[ ]+( ) A4 C3–C4[ ] +(+

+ C1–C2[ ] C1–C3[ ] ) A5 C1–C4[ ] Fr6[ ]+( ) ++ +

+ A6 Fr7[ ] A7 C2–C3[ ].+

í‡·ÎËˆ‡ 1.  äÓ˝ÙÙËˆËÂÌÚ˚ ‰Îfl Û‡‚ÌÂÌËÈ (1)–(3)

äÎ‡ÒÒ ÒÓÂ‰ËÌÂÌËÈ A0 A1 A2 A3 A4 A5 A6 A7 A8

ÄÎÍ‡Ì˚ åå 99.77 –15.69 –35.27 14.39 33.26 0.05 –3.65 4.97 6.22

àå 113.64 –20.17 –7.32 14.02 9.86 0.08 –3.74 1.86 4.76

ÄÎÍÂÌ˚ åå 75.55 5.08 –1.96 –9.04 –0.91 1.33 4.30

àå 90.65 3.41 –3.04 –13.32 –0.80 1.84 4.90

ñËÍÎÓ‡ÎÍ‡Ì˚ åå 47.38 –26.31 –29.31 5.66 30.37 24.56 8.70 8.63

àå 54.05 –27.36 –19.64 5.36 30.45 20.37 –4.52 –6.84

í‡·ÎËˆ‡ 2.  ëÚ‡ÚËÒÚË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË Û‡‚ÌÂÌËÈ Á‡‚ËÒËÏÓÒÚË ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ ÓÚ ÒÚÓÂÌËfl ÏÓÎÂÍÛÎ

äÎ‡ÒÒ
ÒÓÂ‰ËÌÂÌËÈ

ÑÂÒÍËÔÚÓ˚

R2 S Sc.v.

åå àå åå àå åå àå åå àå

ÄÎÍÂÌ˚ Fr1–Fr5, C–Ci, C1–C2, C1–C3, C1–C4,
C2–C2, C2–C3, C2–C4, C3–C3, C3–C4, C4–C4

0.997 0.997 4.2 5.0 0.996 0.995 5.0 5.5

ñËÍÎÓ‡ÎÍ‡Ì˚ Fr6, Fr7, C1–C2, C1–C3, C1–C4, C2–C2,
C2–C3, C2–C4, C3–C3, C3–C4, C4–C4

0.993 0.992 5.9 6.4 0.986 0.967 7.2 11.4

ÄÎÍ‡Ì˚ C–C2–C, C–C4–C, W1, W2 0.951 0.942 5.8 7.4 0.900 0.925 10.7 8.4

Rc.v.
2
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í‡·ÎËˆ‡ 3.  ë‡‚ÌÂÌËÂ ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı Ë ‡ÒÒ˜ËÚ‡ÌÌ˚ı ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ ÔÂ‰ÂÎ¸Ì˚ı Û„ÎÂ‚Ó‰ÓÓ‰Ó‚

ëÓÂ‰ËÌÂÌËfl
åÓÚÓÌ˚È ÏÂÚÓ‰ àÒÒÎÂ‰Ó‚‡ÚÂÎ¸ÒÍËÈ ÏÂÚÓ‰

˝ÍÒÔÂËÏÂÌÚ ‡Ò˜ÂÚ ˝ÍÒÔÂËÏÂÌÚ ‡Ò˜ÂÚ

1 2 3 4 5

2-åÂÚËÎÔÓÔ‡Ì 97.00 97.08 102.10 105.48

Ì-èÂÌÚ‡Ì 63.20 52.46 61.80 53.17

2-åÂÚËÎ·ÛÚ‡Ì 89.70 90.16 93.00 92.58

2,2-ÑËÏÂÚËÎÔÓÔ‡Ì 80.20 96.70 85.50 107.01

Ì-ÉÂÍÒ‡Ì 26.00 29.88 24.80 27.79

3-åÂÚËÎÔÂÌÚ‡Ì 73.30 75.94 74.50 72.94

2-åÂÚËÎÔÂÌÚ‡Ì 73.50 72.50 73.40 70.45

2,3-ÑËÏÂÚËÎ·ÛÚ‡Ì 94.20 92.37 104.30 97.63

2,2-ÑËÏÂÚËÎ·ÛÚ‡Ì 93.40 97.35 91.80 100.48

Ì-ÉÂÔÚ‡Ì 0.00 6.99 0.00 3.66

2-ùÚËÎÔÂÌÚ‡Ì 69.30 63.47 65.00 55.62

3-åÂÚËÎ„ÂÍÒ‡Ì 55.00 58.31 52.00 51.82

2-åÂÚËÎ„ÂÍÒ‡Ì 46.40 52.93 42.40 48.10

2,3-ÑËÏÂÚËÎÔÂÌÚ‡Ì 88.50 87.62 91.10 88.23

2,4-ÑËÏÂÚËÎÔÂÌÚ‡Ì 83.80 83.37 83.10 84.98

3,3-ÑËÏÂÚËÎÔÂÌÚ‡Ì 86.60 91.75 80.80 88.65

2,2-ÑËÏÂÚËÎÔÂÌÚ‡Ì 95.60 87.36 92.80 85.19

2,2,3-íËÏÂÚËÎ·ÛÚ‡Ì 101.30 93.97 112.10 102.59

Ì-éÍÚ‡Ì 0.00 –14.81 0.00 –17.21

3-ùÚËÎ„ÂÍÒ‡Ì 52.40 48.32 33.50 38.22

3-åÂÚËÎ„ÂÔÚ‡Ì 35.00 40.17 26.80 32.49

4-åÂÚËÎ„ÂÔÚ‡Ì 39.00 42.23 26.70 33.90

2-åÂÚËÎ„ÂÔÚ‡Ì 23.80 33.62 21.70 28.27

3,4-ÑËÏÂÚËÎ„ÂÍÒ‡Ì 81.70 76.72 76.30 74.32

2-åÂÚËÎ-3-˝ÚËÎÔÂÌÚ‡Ì 88.10 88.56 87.30 90.31

3-åÂÚËÎ-3-˝ÚËÎÔÂÌÚ‡Ì 88.70 88.04 80.80 79.86

2,3-ÑËÏÂÚËÎ„ÂÍÒ‡Ì 78.90 73.28 71.30 71.75

2,4-ÑËÏÂÚËÎ„ÂÍÒ‡Ì 69.90 71.93 65.20 70.78

2,5-ÑËÏÂÚËÎ„ÂÍÒ‡Ì 55.70 66.52 55.50 66.93

3,3-ÑËÏÂÚËÎ„ÂÍÒ‡Ì 83.40 82.97 75.50 75.94

2,2-ÑËÏÂÚËÎ„ÂÍÒ‡Ì 77.40 76.08 72.50 70.84

2,3,4-íËÏÂÚËÎÔÂÌÚ‡Ì 95.90 92.06 102.70 98.10

2,3,3-íËÏÂÚËÎÔÂÌÚ‡Ì 99.40 98.80 106.10 102.24

2,2,5-íËÏÂÚËÎÔÂÌÚ‡Ì 99.90 97.25 109.60 101.01

2,2,4-íËÏÂÚËÎÔÂÌÚ‡Ì 100.00 92.80 100.00 97.57

3,3-ÑË˝ÚËÎÔÂÌÚ‡Ì 91.60 87.47 84.00 75.78

2,4-ÑËÏÂÚËÎ-3-˝ÚËÎÔÂÌÚ‡Ì 96.60 95.25 105.30 99.21

2,2-ÑËÏÂÚËÎ„ÂÔÚ‡Ì 60.50 66.05 50.30 60.65

2,2-ÑËÏÂÚËÎ-3-˝ÚËÎÔÂÌÚ‡Ì 99.50 97.42 112.10 97.92

2,2,3,3-íÂÚ‡ÏÂÚËÎÔÂÌÚ‡Ì 95.00 91.05 116.80 112.97

3,3,5-íËÏÂÚËÎ„ÂÔÚ‡Ì 88.70 92.18 86.40 94.29

2,2,3,3-íÂÚ‡ÏÂÚËÎ„ÂÍÒ‡Ì 92.40 96.35 112.80 116.74
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ëÏÓÎÂÌÒÍËÈ Ë ‰.

í‡·ÎËˆ‡ 4.  èÓ„ÌÓÁ ÁÌ‡˜ÂÌËÈ ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ ËÁÓÏÂÓ‚ Û„ÎÂ‚Ó‰ÓÓ‰‡ C9H20

ëÓÂ‰ËÌÂÌËfl

è‡‡ÏÂÚ˚

MON RON

C–C2–C C–C4–C W1 W2

Ì-çÓÌ‡Ì 7 840 0 –33.99 –32.57

2-åÂÚËÎÓÍÚ‡Ì 5 732 66 16.41 13.49

3-åÂÚËÎÓÍÚ‡Ì 5 660 110 23.66 17.78

4-åÂÚËÎÓÍÚ‡Ì 5 624 132 27.01 19.88

3-ùÚËÎ„ÂÔÚ‡Ì 4 552 176 45.81 41.04

4-ùÚËÎ„ÂÔÚ‡Ì 4 516 198 49.04 43.26

2,3-ÑËÏÂÚËÎ„ÂÔÚ‡Ì 3 532 182 58.80 58.07

2,4-ÑËÏÂÚËÎ„ÂÔÚ‡Ì 3 528 186 59.32 58.48

2,5-ÑËÏÂÚËÎ„ÂÔÚ‡Ì 3 560 168 56.60 56.66

2,6-ÑËÏÂÚËÎ„ÂÔÚ‡Ì 3 628 128 50.59 52.77

4,4-ÑËÏÂÚËÎ„ÂÔÚ‡Ì 3 732 66 51.58 51.98

3,3-ÑËÏÂÚËÎ„ÂÔÚ‡Ì 4 1 476 210 74.31 66.22

3,4-ÑËÏÂÚËÎ„ÂÔÚ‡Ì 4 1 468 218 64.31 61.87

3,5-ÑËÏÂÚËÎ„ÂÔÚ‡Ì 3 496 204 62.06 60.34

2-åÂÚËÎ-3-˝ÚËÎ„ÂÍÒ‡Ì 3 432 240 67.66 64.30

3-åÂÚËÎ-3-˝ÚËÎ„ÂÍÒ‡Ì 4 384 260 59.53 50.43

3-åÂÚËÎ-4-˝ÚËÎ„ÂÍÒ‡Ì 3 404 254 70.01 65.98

2-åÂÚËÎ-4-˝ÚËÎ„ÂÍÒ‡Ì 3 460 226 65.35 62.70

2,2,3-íËÏÂÚËÎ„ÂÍÒ‡Ì 2 1 392 252 91.85 93.76

2,2,4-íËÏÂÚËÎ„ÂÍÒ‡Ì 2 1 416 242 89.98 92.47

2,2,5-íËÏÂÚËÎ„ÂÍÒ‡Ì 2 1 476 210 84.82 88.83

2,3,3-íËÏÂÚËÎ„ÂÍÒ‡Ì 2 1 364 266 94.32 95.56

2,3,4-íËÏÂÚËÎ„ÂÍÒ‡Ì 1 384 260 92.22 96.93

2,3,5-íËÏÂÚËÎ„ÂÍÒ‡Ì 1 440 232 87.46 93.54

2,4,4-íËÏÂÚËÎ„ÂÍÒ‡Ì 2 1 388 256 92.38 94.19

3,3,4-íËÏÂÚËÎ„ÂÍÒ‡Ì 2 1 336 280 96.87 97.46

2,3-ÑËÏÂÚËÎ-3-˝ÚËÎÔÂÌÚ‡Ì 2 1 308 294 99.52 99.47

2,2,3,4-íÂÚ‡ÏÂÚËÎÔÂÌÚ‡Ì 1 312 290 97.55 109.98

2,3,3,4-íÂÚ‡ÏÂÚËÎÔÂÌÚ‡Ì 1 288 300 99.72 111.60

2,2,4,4-íÂÚ‡ÏÂÚËÎÔÂÌÚ‡Ì 2 340 276 73.41 104.75
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‰Û„ ÓÚ ‰Û„‡ ÛÒÎÓ‚ËflÏË ÔÓ‚Â‰ÂÌËfl ÓÔ˚Ú‡, ˜ËÒ-
ÎÂÌÌ˚Â ÍÓ˝ÙÙËˆËÂÌÚ˚ Ai ‚ ÔÂ‰Î‡„‡ÂÏ˚ı Û‡‚-
ÌÂÌËflı ·Û‰ÛÚ ‡ÁÎË˜Ì˚. àı ÁÌ‡˜ÂÌËfl ÔË‚Â‰ÂÌ˚ ‚
Ú‡·Î. 1.

ëÚ‡ÚËÒÚË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË (Í‚‡‰‡Ú ÍÓ˝Ù-
ÙËˆËÂÌÚ‡ ÍÓÂÎflˆËË R2, ÒÂ‰ÌÂÂ ÓÚÍÎÓÌÂÌËÂ S) Ë

ÔÓ„ÌÓÒÚË˜ÂÒÍ‡fl ÓˆÂÌÍ‡ ( ) ÔÓÎÛ˜ÂÌÌ˚ı ÙÓ-

ÏÛÎ ‰Îfl ‡Ò˜ÂÚ‡ ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ ‡ÁÎË˜Ì˚ı
ÍÎ‡ÒÒÓ‚ Û„ÎÂ‚Ó‰ÓÓ‰Ó‚ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ‚ Ú‡·Î. 2.

ÑË‡„‡ÏÏ˚ ‡Á·ÓÒ‡ ÁÌ‡˜ÂÌËÈ ‡ÒÒ˜ËÚ‡ÌÌ˚ı
ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ ÓÚÌÓÒËÚÂÎ¸ÌÓ ˝ÍÒÔÂËÏÂÌÚ‡Î¸-
Ì˚ı ÁÌ‡˜ÂÌËÈ ‰Îfl ‡ÎÍ‡ÌÓ‚ ËÁÓ·‡ÊÂÌ˚ Ì‡ ËÒ. 1,
‰Îfl ‡ÎÍÂÌÓ‚ Ì‡ ËÒ. 2 Ë ‰Îfl ˆËÍÎÓ‡ÎÍ‡ÌÓ‚ Ì‡ ËÒ. 3.
ë‡‚ÌÂÌËÂ ‡Ò˜ÂÚÌ˚ı ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ ÔÂ‰ÂÎ¸-
Ì˚ı Û„ÎÂ‚Ó‰ÓÓ‰Ó‚ Ò ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ÏË ‰‡Ì-
Ì˚ÏË ÔË‚Â‰ÂÌÓ ‚ Ú‡·Î. 3.

Ç ÂÁÛÎ¸Ú‡ÚÂ ÔÓ‚Â‰ÂÌÌ˚ı Ì‡ÏË ËÒÒÎÂ‰Ó‚‡ÌËÈ
ÔÓ ËÁÛ˜ÂÌË˛ Á‡‚ËÒËÏÓÒÚË ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ Û„ÎÂ-
‚Ó‰ÓÓ‰Ó‚ ÓÚ ÒÚÓÂÌËfl ÏÓÎÂÍÛÎ˚ ·˚ÎË ÒÔÓ„ÌÓ-
ÁËÓ‚‡Ì˚ ÁÌ‡˜ÂÌËfl ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ 30 ËÁÓÏÂÓ‚
Û„ÎÂ‚Ó‰ÓÓ‰‡ C9H20, ‰Îfl ÍÓÚÓ˚ı ˝ÍÒÔÂËÏÂÌ-

Rc.v.
2

Ú‡Î¸Ì˚Â ÁÌ‡˜ÂÌËfl ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ ÌÂ ·˚ÎË ‰Ó
ÒËı ÔÓ ËÁ‚ÂÒÚÌ˚. ê‡ÒÒ˜ËÚ‡ÌÌ˚Â ÔÓ ÙÓÏÛÎÂ (1)
ÓÍÚ‡ÌÓ‚˚Â ˜ËÒÎ‡ ‰Îfl ËÁÓÏÂÓ‚ C9H20 ÔÂ‰ÒÚ‡‚ÎÂ-
Ì˚ ‚ Ú‡·Î. 4.

í‡ÍËÏ Ó·‡ÁÓÏ, ‚ ‡·ÓÚÂ ËÒÒÎÂ‰Ó‚‡Ì‡ Ò‚flÁ¸
‡ÁÎË˜Ì˚ı ÚÓÔÓÎÓ„Ë˜ÂÒÍËı ËÌ‰ÂÍÒÓ‚ Ë ÒÚÛÍ-
ÚÛÌ˚ı Ù‡„ÏÂÌÚÓ‚ Ò ‚ÂÎË˜ËÌ‡ÏË ÓÍÚ‡ÌÓ‚˚ı
˜ËÒÂÎ ‡ÁÎË˜Ì˚ı ÍÎ‡ÒÒÓ‚ Ó„‡ÌË˜ÂÒÍËı ÒÓÂ‰Ë-
ÌÂÌËÈ Ë ÔÓÎÛ˜ÂÌ˚ ÍÓÂÎflˆËÓÌÌ˚Â Û‡‚ÌÂÌËfl
‰Îfl ·‡Á˚ ‰‡ÌÌ˚ı ËÁ 145 ÒÓÂ‰ËÌÂÌËÈ, ‰‡˛˘ËÂ ıÓ-
Ó¯ÂÂ ÒÓ„Î‡ÒËÂ Ò ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ÏË ‰‡ÌÌ˚-
ÏË. èÓÎÛ˜ÂÌÌ˚Â Û‡‚ÌÂÌËfl ÔÓÁ‚ÓÎfl˛Ú ÔÓ‚Ó-
‰ËÚ¸ ‡Ò˜ÂÚ˚ ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ ·ÓÎ¸¯Ó„Ó ˜ËÒÎ‡
ÒÓÂ‰ËÌÂÌËÈ ‡ÒÒÏÓÚÂÌÌ˚ı ÍÎ‡ÒÒÓ‚ (‡ÎÍ‡Ì˚,
‡ÎÍÂÌ˚, ˆËÍÎÓ‡ÎÍ‡Ì˚), ‰Îfl ÍÓÚÓ˚ı ˝ÍÒÔÂË-
ÏÂÌÚ‡Î¸Ì˚Â ‰‡ÌÌ˚Â ÓÚÒÛÚÒÚ‚Û˛Ú.
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êËÒ. 1. ÑË‡„‡ÏÏ‡ ‡Á·ÓÒ‡ ÁÌ‡˜ÂÌËÈ ‡ÒÒ˜ËÚ‡ÌÌ˚ı
ÓÍÚ‡ÌÓ‚˚ı ̃ ËÒÂÎ ‡ÎÍ‡ÌÓ‚ (‡ – ÏÓÚÓÌ˚È ÏÂÚÓ‰, · – ËÒ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÒÍËÈ ÏÂÚÓ‰).
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êËÒ. 3. ÑË‡„‡ÏÏ‡ ‡Á·ÓÒ‡ ÁÌ‡˜ÂÌËÈ ‡ÒÒ˜ËÚ‡ÌÌ˚ı
ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ ˆËÍÎÓ‡ÎÍ‡ÌÓ‚ (ÏÓÚÓÌ˚È ÏÂÚÓ‰).
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