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"CD989?<F9 <-$!�, B5D4;GRMGRES A4 
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(D4EEFBSA<9 @9:8G AG>?9BF<84@< 0,34 A@) 

 

4. 'K4EFB> B8AB= <; J9C9= @B?9>G?O �!� 
EB89D:<F 200  AG>?9BF<8B6 E 489A<AB@, 150 
AG>?9BF<8B6 E F<@<AB@, 100 AG>?9BF<8B6 E 
7G4A<AB@, < 150 E J<FB;<AB@. �4>B9 K<E?B 
AG>?9BF<8B6 E �, &, �, & EB89D:4FES 6 
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$!�, >BFBD4S GCD46?S?4 E<AF9;B@ 84AAB7B 
CB?<C9CF<84. #B F45?<J9 79A9F<K9E>B7B >B84 A4IB8<@ 
EFDG>FGDG FD<C?9F4 8?S ?<;<A4 (���), 64?<A4 (�''), 
E9D<A4 ('&'), 7?GF4@<AB6B= ><E?BFO (���) < 
F<DB;<A4 ('�'). #B8B5D46 >B8<DGRM<9 FD<C?9FO, 
EBEF46?S9@ <-$!� 8?S 84AAB7B CB?<C9CF<84: ��� 
�'' '&' ��� '�'. #B J9CBK>9 <-$!� @B:AB 
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FD<C?9FO, EFDB<@ GK4EFB> <E>B@B7B 59?>4 6 
ABD@9: J<EF9<A 3 ?<;<A 3 H9A<?4?4A<A 3 
7?GF4@<A 3 F<DB;<A. #B GE?B6<R ;484K< <; J9C< 
�!� G84?S9FES 6FBDB= < 89ESFO= (E?964) 
AG>?9BF<8O. "EF49FES ��&&&���&&�&�. #B 
CB?GK9AAB@G GK4EF>G EFDB<@ J9CP <-$!� 
''���'''��'�', 6AB6P D4;5<6 99 A4 
FD<C?9FO, A4IB8<@ EFDB9A<9 GK4EF>4 59?>4 CBE?9 
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B8AB= J9C<, CB CD<AJ<CG >B@C?9@9AF4DABEF< 
8BEFD4<649@ 6FBDGR. &9?<>B@ GK4EFB> 
86GIJ9CBK9KAB= �!�, >B8<DGRM<= 84AAO= 
CB?<C9CF<8, 5G89F <@9FP E?98GRM99 EFDB9A<9: 
& & & & � � � � � & & & � & � 

� � � � & & & & & � � � & � &. 
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6E9I 4@<AB><E?BF, 4 8?<A4 J9C< EB>D4F<?4EP A4 
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 9L9A<9:  
#B F45?<J9 79A9F<K9E>B7B >B84 A4IB8<@ >B8BAO <-

$!�: 
�&', '�', &'', ��' < ��'. �AF<>B8BAO F-$!� 
5G8GF >B@C?9@9AF4DAO >B8BA4@ <-$!�: &��, �'�, 
���, ''� < '&�.  
&4><@ B5D4;B@: 
>B8BAO <-$!� 3 �&', '�', &'', ��', ��'; 
4AF<>B8BAO F-$!� 3 &��, �'�, ���, ''�, '&�. 
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4@<AB><E?BFG < EFDB<@ GK4EFB> <E>B@B7B 
CB?<C9CF<84, CB?GK<@: 
#DB - #DB - #DB - #DB. 
&4><@ B5D4;B@, F9FD4C9CF<8 EBEFB<F <; K9FOD9I 
HD47@9AFB6 4@<AB><E?BFO CDB?<A. 
�@<AB><E?BF4 CDB?<A >B8<DG9FES K9FODP@S 
FD<C?9F4@<, KFB G>4;O649F A4 6ODB:89AABEFP 
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�4:84S >?9F>4 EB89D:<F FOESK< 59?>B6. %6B=EF64 59?>B6 BCD989?SRFES <I C9D6<KAB= 
EFDG>FGDB=, F. 9. CBE?98B64F9?PABEFPR 4@<AB><E?BF 6 <I @B?9>G?4I. 
� E6BR BK9D98P A4E?98EF69AA4S <AHBD@4J<S B C9D6<KAB= EFDG>FGD9 59?>4 ;4>?RK9A4 6 
CBE?98B64F9?PABEF< AG>?9BF<8B6 6 @B?9>G?9 �!�. ЭF4 <AHBD@4J<S CB?GK<?4 
A4;64A<9 79A9F<K9E>B=, 4 GK4EFB> �!�, 6 >BFBDB@ EB89D:<FES <AHBD@4J<S B C9D6<KAB= 
EFDG>FGD9 B8AB7B 59?>4, A4;O649FES 79A. 

�9A — QFB GK4EFB> ��К, 6 >BFBDB@ EB89D:<FES <AHBD@4J<S B C9D6<KAB= EFDG>FGD9 B8AB7B 
59?>4. 
�9A 4 QFB 98<A<J4 A4E?98EF69AAB= <AHBD@4J<< BD74A<;@4. 
�4:84S @B?9>G?4 �!� EB89D:<F @AB:9EF6B 79AB6. %B6B>GCABEFP 6E9I 79AB6 BD74A<;@4 EBEF46?S9F 
97B 79ABF<C. 

�<BE<AF9; 59?>4 

�<BE<AF9; 59?>4 — QFB B8<A <; 6<8B6 C?4EF<K9E>B7B B5@9A4, 6 IB89 >BFBDB7B A4E?98EF69AA4S 
<AHBD@4J<S, ;4>B8<DB64AA4S 6 79A4I ��К, D94?<;G9FES 6 BCD989?TAAGR CBE?98B64F9?PABEFP 
4@<AB><E?BF 6 59?>B6OI @B?9>G?4I. 
#DBJ9EE 5<BE<AF9;4 59?>4 EBEFB<F <; 86GI QF4CB6: FD4AE>D<CJ<< < FD4AE?SJ<<. 
  

 
  

�4:8O= QF4C 5<BE<AF9;4 >4F4?<;<DG9FES EBBF69FEF6GRM<@ H9D@9AFB@ < B59EC9K<649FES 
QA9D7<9= АТФ. 

�<BE<AF9; CDB<EIB8<F 6 >?9F>4I E B7DB@AB= E>BDBEFPR. � BD74A<;@9 6OEL<I :<6BFAOI 6 B8AG 
@<AGFG B5D4;G9FES 8B 60 FOE. C9CF<8AOI E6S;9=. 
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&D4AE>D<CJ<S — QFB CDBJ9EE EASF<S <AHBD@4J<< E 
@B?9>G?O ��К E<AF9;<DG9@B= A4 A9= @B?9>G?B= < �К 
(@ �К). 
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D4ECB?B:9AA4S 6 >?9FBKAB@ S8D9. 
 � IB89 FD4AE>D<CJ<< GK4EFB> 86GIJ9CBK9KAB= �!� 
«D4;@4FO649FES», 4 ;4F9@ A4 B8AB= <; J9CBK9> E<AF9;<DG9FES 
@B?9>G?4 <$!�. 
�AHBD@4J<BAA4S (@4FD<KA4S) $!� EBEFB<F <; B8AB= J9C< < 
E<AF9;<DG9FES A4 �!� 6 EBBF69FEF6<< E CD46<?B@ 
>B@C?9@9AF4DABEF<. 
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(A9@4FD<KAB=) J9CBK>< �!� (FB?P>B 6@9EFB F<@<A4 6>?RKTA GD4J<?). &4> <AHBD@4J<S B 
CBE?98B64F9?PABEF< 4@<AB><E?BF 6 59?>9 C9D96B8<FES E «S;O>4 �!�» A4 «S;O> $!�». 
�4> < 6 ?R5B= 8DG7B= 5<BI<@<K9E>B= D94>J<<, 6 QFB@ E<AF9;9 GK4EF6G9F H9D@9AF 4  �К-

CB?<@9D4;4. 
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a
 3 A4?<K<9 84AAB= 4AB@4?<<; 

Y
B
 3 ABD@4?PAB9 D4;6<F<9 BD74A<;@4 (BFEGFEF6<9 84AAB= 4AB@4?<<). 

�E9 @G:K<AO, EFD484RM<9 84AAB= 4AB@4?<9=, <@9RF 79ABF<C: XYa
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�E9 @G:K<AO, G >BFBDOI BFEGFEF6G9F 84AA4S 4AB@4?<S, <@9RF 79ABF<C: XYB
. 

' :9AM<A 84AA4S 4AB@4?<S BFEGFEF6G9F. 
 

http://buzani.ru/zadachi/genetika/1769-nasledovanie-priznakov-u-cheloveka-zadachi-181-184
http://buzani.ru/zadachi/genetika/1627-tipy-nasledovaniya-priznakov-zadachi-90-93
http://buzani.ru/zadachi/genetika/1020-golandricheskij-tip-nasledovaniya-rodoslovnaya
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3. CD<;A4> 6EFD9K49FES < G 89F9=, DB8<F9?< >BFBDOI A9 <@9RF <;GK49@B7B CD<;A4>4; 
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- 89F< B8AB= DB8<F9?PE>B= C4DO (E<5EO); 
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#D<;A4> 6EFD9K49FES BFABE<F9?PAB D98>B. #D<;A4> CDBS6?S9FES G 89F9=, DB8<F9?< >BFBDOI A9 
<@9RF QFB7B CD<;A4>4. �;GK49@O= CD<;A4>, 6EFD9K4RFES G CD98EF46<F9?9= @G:E>B7B CB?4 
CD<@9DAB 6 D46AB= EF9C9A< < BK9AP D98>B G CD98EF46<F9?9= :9AE>B7B CB?4 (6 DB8BE?B6AB= 5 
@G:K<A < 1 :9AM<A4), CBQFB@G @B:AB 8G@4FP, KFB <;GK49@O= CD<;A4> D9J9EE<69A < EJ9C?9A E 
CB?B@: B5GE?B6?<64RM<= 97B 79A D4ECB?B:9A 6 CB?B6B= )- IDB@BEB@9.  
ОF69F: 
&<C A4E?98B64A<S: D9J9EE<6AB9 EJ9C?9AAB9 E )-IDB@BEB@B= A4E?98B64A<9. 
�B;@B:AO9 79ABF<CO 6E9I K?9AB6 DB8BE?B6AB=: 
!4?<K<9 CD<;A4>4 - )a

; 

"FEGFEF6<9 CD<;A4>4 3 )A
; 

�9ABF<C CD98EF46<F9?9= @G:E>B7B CB?4 E 84AAO@ CD<;A4>B@ 3 )a
Y. �9ABF<C @G:K<A E 

BFEGFEF6<9@ 84AAB7B CD<;A4>4 - )AY. �9ABF<C :9AM<AO E A4?<K<9@ 84AAB7B CD<;A4>4 - )a)a
. 

�B;@B:AO9 79ABF<CO :9AM<A, G >BFBDOI BFEGFEF6G9F CD<;A4> - )A)A
 <?< )A)a. �9ABF<CO 

BEAB64F9?9= DB84: 

)A)a
; )A

Y. 

�9ABF<C CDB54A84 - )A
Y. 
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ОF69F: 
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�9ABF<CO BEAB64F9?9= DB84 (BEB5P №1 < BEB5P №2) 3�4. 
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A4E?98B64A<9 CD<;A4>4. %J9C?9AAB9 E Y-IDB@BEB@B=, <?< 7B?4A8D<K9E>B9, A4E?98B64A<9 
I4D4>F9D<;G9FES E?98GRM<@< CD<;A4>4@<: 
1. CD<;A4> 6EFD9K49FES K4EFB, 6 >4:8B@ CB>B?9A<<; 
2. CD<;A4> 6EFD9K49FES FB?P>B G @G:K<A; 
3. CD<;A4> C9D9849FES CB @G:E>B= ?<A<<: BF BFJ4 > EOAG < F.8. 
�B;@B:AO9 79ABF<CO 6E9I K?9AB6 DB8BE?B6AB=: 
Y

a
 3 A4?<K<9 84AAB= 4AB@4?<<; 

Y
B
 3 ABD@4?PAB9 D4;6<F<9 BD74A<;@4 (BFEGFEF6<9 84AAB= 4AB@4?<<). 

�E9 @G:K<AO, EFD484RM<9 84AAB= 4AB@4?<9=, <@9RF 79ABF<C: XYa
; 

�E9 @G:K<AO, G >BFBDOI BFEGFEF6G9F 84AA4S 4AB@4?<S, <@9RF 79ABF<C: XYB
. 

 

ОF69F: 
%J9C?9AAB9 E Y-IDB@BEB@B=, <?< 7B?4A8D<K9E>B9 A4E?98B64A<9. 
�9ABF<C CDB54A84: XYa 

. 

 
 

http://buzani.ru/zadachi/genetika/1682-geny-glukhoty-gemofilii-i-daltonizma-zadachi-60-61
http://buzani.ru/zadachi/genetika/1020-golandricheskij-tip-nasledovaniya-rodoslovnaya
http://buzani.ru/biologiya/v-i-sivoglazova-10kl/405-genetika-pola-paragraf-3-15
http://buzani.ru/zadachi/ege-biologiya/796-versii-zadach-po-genetike-ege-biologiya-zadachi-12-23


�484K4 №11 
"CD989?<F9 F<C A4E?98B64A<S, 79ABF<C CDB54A84 6 E?98GRM9= DB8BE?B6AB=: 

 
 <E.11. Г9ABF<C CDB54A84 

 

 9L9A<9: 
�R8< E <;GK49@O@ CD<;A4>B@ 6EFD9K4RFES 6 DB8BE?B6AB= D98>B, A9 6 >4:8B@ CB>B?9A<< (FB?P>B 6 
K9F6TDFB@ CB>B?9A<<), CD<;A4> 6EFD9K49FES G K9?B69>4, DB8<F9?< >BFBDB7B A9 <@9RF <;GK49@B7B 
CD<;A4>4, FB @B:AB 8G@4FP, KFB <;GK49@O= CD<;A4> S6?S9FES D9J9EE<6AO@. � DB8BE?B6AB= 1 
:9AM<A4 < 1 @G:K<A4 <@9RF <;GK49@O= CD<;A4>.  B:AB EK<F4FP, KFB <;GK49@O= CD<;A4> E 
CD<5?<;<F9?PAB D46AB= K4EFBFB= 6EFD9K49FES < ED98< @G:K<A, < ED98< :9AM<A. ЭFB I4D4>F9DAB 
8?S CD<;A4>B6, 79AO >BFBDOI D4ECB?B:9AO A9 6 CB?B6OI IDB@BEB@4I, 4 6 4GFBEB@4I. #BQFB@G 
@B:AB E89?4FP 6FBDB= CD9864D<F9?PAO= 6O6B8: <;GK49@O= CD<;A4> S6?S9FES 4GFBEB@AO@. � 3 
8B@<A4AFAO= 79A (BD74A<;@ ;8BDB6); 4 3 D9J9EE<6AO= 79A (BD74A<;@ 5B?9A). �9ABF<C CDB54A84 
(:9AE><= BD74A<;@) 5G89F <@9FP 6<8: «44». �E9 BD74A<;@O, EFD484RM<9 84AAB= 4AB@4?<9=, <@9RF 
79ABF<C «44», 6E9 BD74A<;@O, G >BFBDOI BFEGFEF6G9F 4AB@4?PAO= CD<;A4>, <@9RF 79ABF<C «�_». 
ОF69F: 
�GFBEB@AB-D9J9EE<6AO= F<C A4E?98B64A<S CD<;A4>4. 
�9ABF<C CDB54A84: 44. 

 
�484K4 №12 
"CD989?<F9 F<C A4E?98B64A<S, 79ABF<C CDB54A84 6 E?98GRM9= DB8BE?B6AB=: 

 
 <E.12. Г9ABF<C CDB54A84 

 

 9L9A<9: 
�R8< E <;GK49@O@ CD<;A4>B@ 6EFD9K4RFES K4EFB, 6 >4:8B@ CB>B?9A<<; K9?B69>, <@9RM<= 
<;GK49@O= CD<;A4>, DB:849FES 6 E9@P9, 789 B5S;4F9?PAB IBFS 5O B8<A <; DB8<F9?9= <@99F 
<;GK49@O= CD<;A4>. #BQFB@G @B:AB E89?4FP C9D6O= CD9864D<F9?PAO= 6O6B8: <;GK49@O= CD<;A4> 
S6?S9FES 8B@<A4AFAO@. 
� DB8BE?B6AB= 5 :9AM<A < 5 @G:K<A <@9RF <;GK49@O= CD<;A4>.  B:AB EK<F4FP, KFB <;GK49@O= 
CD<;A4> E CD<5?<;<F9?PAB D46AB= K4EFBFB= 6EFD9K49FES < ED98< @G:K<A, < ED98< :9AM<A. ЭFB 
I4D4>F9DAB 8?S CD<;A4>B6, 79AO >BFBDOI D4ECB?B:9AO A9 6 CB?B6OI IDB@BEB@4I, 4 6 4GFBEB@4I. 
#BQFB@G @B:AB E89?4FP 6FBDB= CD9864D<F9?PAO= 6O6B8: <;GK49@O= CD<;A4> S6?S9FES 
4GFBEB@AO@. 
ОF69F: 
&4><@ B5D4;B@, CB BEAB6AO@ BEB59AABEFS@ A4E?98B64A<9 <;GK49@B7B CD<;A4>4 6 QFB= 
DB8BE?B6AB= @B:AB BFA9EF< > 4GFBEB@AB-8B@<A4AFAB@G F<CG. �DB@9 FB7B, QF4 DB8BE?B6A4S A9 
B5?4849F A45BDB@ BEB59AABEF9=, I4D4>F9DAOI 8?S 8DG7<I F<CB6 A4E?98B64A<S. 
"CD989?9A<9 79ABF<C4 CDB54A84: 
� 3 8B@<A4AFAO= 79A (4AB@4?<S BD74A<;@4); 
4 3 D9J9EE<6AO= 79A (ABD@4?PAB9 D4;6<F<9 BD74A<;@4). 
�?S <;GK49@B7B CD<;A4>4 I4D4>F9D9A 4GFBEB@AB-8B@<A4AFAO= F<C A4E?98B64A<S.  4?PK<> <@99F 

http://buzani.ru/zadachi/genetika/1627-tipy-nasledovaniya-priznakov-zadachi-90-93
http://buzani.ru/zadachi/genetika/1627-tipy-nasledovaniya-priznakov-zadachi-90-93
http://buzani.ru/zadachi/genetika/1627-tipy-nasledovaniya-priznakov-zadachi-90-93


<;GK49@O= CD<;A4>, CD<;A4> <@99FES G E9EFDO < G @4F9D<, 4 BFEGFEF6G9F G BFJ4 < G 6FBDB= E9EFDO, 
;A4K<F, @4?PK<> 79F9DB;<7BF9A CB 84AAB@G CD<;A4>G, 79A «�» BA CB?GK<? BF BFJ4, 4 79A «4» - BF 
@4F9D<. �9ABF<C CDB54A84: «�4». 
ОF69F: 
�GFBEB@AB-8B@<A4AFAO= F<C A4E?98B64A<S CD<;A4>4. 

�9ABF<C CDB54A84: A4. 
 

 4EK9F 79ABF<CB6 < H9ABF<CB6 CBFB@EF64 6 CBCG?OJ<OI 8?O E?GK496 79AB6, 
EJ9C?9AAOI E %-IDB@BEB@B= 

  

�D<@9A9A<9 HBD@G?O %4D8<-�4=A59D74 8?O D4EK9F4 K4EFBFO 4??9?9= 6 CBCG?OJ<< 6 E?GK49 
79AB6 EJ9C?9AAOI E %-IDB@BEB@B= 

 

�9DBOFABEFP 6 (%) DB:89A<O @4?PK<>B6 E E<A8DB@B@ МBDD<E4 
 

�484K4 №13  
%<A8DB@ F9EF<>G?SDAB= H9@<A<;4J<< (E<A8DB@ МBDD<E4)

1
 - A4E?98EF69AAO= 64D<4AF @G:E>B7B 

CE968B79D@4HDB8<F<;@4, CD< >BFBDB@ 5B?PAO9 <@9RF @G:E>B= 79ABF<C (XtY), AB :9AE><= 
H9ABF<C. 
�9A, BF69K4RM<= ;4 D4;6<F<9 E<A8DB@4 F9EF<>G?SDAB= H9@<A<;4J<<, A4IB8<FES 6 )-IDB@BEB@4I, 
6EFD9K49FES 6 CBCG?SJ<SI ?R89= E K4EFBFB= 1:64000. �;-;4 @GF4J<< 79A4 F>4A< C9D9EF4RF 
D947<DB64FP A4 4A8DB79AO, 4 D4;6<64RFES FB?P>B CB8 89=EF6<9@ :9AE><I CB?B6OI 7BD@BAB6. &<C 
A4E?98B64A<S E<A8DB@4 F9EF<>G?SDAB= H9@<A<;4J<< (E<A8DB@ МBDD<E4) 3 D9J9EE<6AO= )-

EJ9C?9AAO=. �4>B64 69DBSFABEFP 6 (%) DB:89A<S @4?PK<>B6 E 84AAO@ F<CB@ ;45B?964A<S. 
 9L9A<9: 
X
&
 - 79A, >B8<DGRM<= D9J9CFBDO > F9EFBEF9DBAG; 

X
t 
- 79A, A9 >B8<DGRM<= D9J9CFBDO > F9EFBEF9DBAG; 

X
t
Y - E<A8DB@ F9EF<>G?SDAB= H9@<A<;4J<<. 

1.  4EK9F K4EFBFO 4??9?O 79A4 %T
 < %t

  6 CBCG?OJ<< 
&4> >4> 79A "t" ?B>4?<;B64A 6 CB?B6B= )-IDB@BEB@9, 4 G @G:K<A 84AA4S IDB@BEB@4 CD<EGFEF6G9F 
6 98<AEF69AAB@ K<E?9, FB @B:AB D4EEK<F4FP K4EFBFG 4??9?S QFB7B 79A4 6 84AAB= CBCG?SJ<<, 
<ECB?P;GS 6OD4:9A<9 0,5q(%t

Y) <; GD46A9A<S )4D8<-�4=A59D74 8?S E?GK4S 79A4 EJ9C?9AAB7B E )-

IDB@BEB@B=: 
D%T

 + q%t
 = 1;  

0,5D2(%T%T) + Dq(%T%t
) + 0,5q

2(%t%t) + 0,5D(%TY) + 0,5q(%t
Y) = 1.  

  

&B784 
0,5q()t

Y) = 1/64000; 

q = (0,5 •1/64000) = 0,0000078. 
"FER84  
D + q = 1; 
p = 1 - q = 1 - 0,0000078 = 0,9999922. 

2.  4EK9F CDBJ9AFAB7B EB89D:4A<O 79ABF<CB6 < H9ABF<CB6 6 CBCG?OJ<< 
#DBJ9AFAB9 EB89D:4A<9 79ABF<CB6 < H9ABF<CB6 6 CBCG?SJ<< E D9J9EE<6AO@ 4??9?PAO@ 79AB@, 
EJ9C?9AAO@ E )-IDB@BEB@B= D4EEK<FO649FES CB E?98GRM9= HBD@G?9 )4D8<-�4=A59D74: 
0,5D2()T)T) + Dq()T)t

) + 0,5q
2()t)t) + 0,5D()TY) + 0,5q()t

Y) = 1.  

 

0,5[(0,9999922)
2]()T)T) + [0,9999922 • 0,0000078]()T)t) + [0,5(0,0000078)2]()t)t) + [(0,5 • 

0,9999922]()TY) + [0,5 • 0,0000078]()t
Y) = 1; 

[0,49999220 <?< 49,999220%]()T)T) + [0,0000078 <?< 0,00078%]()T)t
) + [0,00000000003 <?< 

0,000000003%]()t)t
) +  

+ [0,49999610 <?< 49,999610%()TY)] + [0,0000039 <?< 0,00039%()t
Y)] = 1. 

%?98B64F9?PAB, CDBJ9AF @G:K<A, EFD484RM<I E<A8DB@B@ МBDD<E4, 6 CBCG?SJ<< 5G89F D469A 
0,5q()t

Y), 

FB 9EFP 0,5q()tY) = [0,5 • 0,0000078]()t
Y) =  0,0000039 <?< 0,00039%.  �9DBSFABEFP 6EFD9F<FP 

:9AM<AG, EFD484RM9= E<A8DB@B@ МBDD<E4 5G89F D46A4 0,5(q)2()t)t) = [0,5(0,0000078)2]()t)t
) = 

http://buzani.ru/zadachi/genetika/1627-tipy-nasledovaniya-priznakov-zadachi-90-93


0,00000000003 <?< 0,000000003%%.  
&4><@ B5D4;B@, ED98< @G:K<A ;45B?9649@BEFP E<A8DB@B@  BDD<E4 6EFD9K49FES E 69DBSFABEFPR 6 
0,00039%. 

  

 
�9DBOFABEFP 6 (%) DB:89A<O @4?PK<>B6 E @OL9KAB= 8<EFDBH<9= �9>>9D4 
 

�484K4 №14 
 OL9KA4S 8<EFDBH<S �9>>9D4 -  D4;6<649FES ;A4K<F9?PAB @98?9AA99, A9:9?< 8<EFDBH<S �RL9A4. 
!4<5B?99 K4EFB 6EFD9K49FES G A<;>BDBE?OI ?R89=.  OL9KA4S 8<EFDBH<S �9>>9D4 CDBF9>49F F4><@ 
B5D4;B@, KFB C4J<9AFO 8B6B?PAB 8B?7B BEF4RFES 6 G8B6?9F6BD<F9?PAB@ EBEFBSA<<. � 
<A64?<8ABEF< CD<6B8SF FB?P>B EBCGFEF6GRM<9 ;45B?964A<S <?< FD46@O. &<C A4E?98B64A<S 
;45B?964A<S 3 D9J9EE<6AO= )-EJ9C?9AAO=. �EFD9K49FES G 4,5 <; 100 000 AB6BDB:89AAOI @G:E>B7B 
CB?4. �4>B64 69DBSFABEFP 6 (%) DB:89A<S @4?PK<>B6 < 896BK9> E 84AAO@ F<CB@ ;45B?964A<S. 
 9L9A<9: 
)� - 79A ABD@4?PAB7B D4;6<F<S @OL9KAB= F>4A<; 
)b

 - 79A @OL9KAB= 8<EFDBH<< �9>>9D4. 
)b)b

 - :9AM<A4 EFD484RM4S @OL9KAB= 8<EFDBH<9= �9>>9D4; 
)b

Y - @G:K<A4 EFD484RM<= @OL9KAB= 8<EFDBH<9= �9>>9D4. 
1.  4EK9F K4EFBFO 4??9?O 79A4 %B

 < %b
  6 CBCG?OJ<< 

&4> >4> 79A "b" ?B>4?<;B64A 6 CB?B6B= )-IDB@BEB@9, 4 G @G:K<A 84AA4S IDB@BEB@4 CD<EGFEF6G9F 
6 98<AEF69AAB@ K<E?9, FB @B:AB D4EEK<F4FP K4EFBFG 4??9?S QFB7B 79A4 6 84AAB= CBCG?SJ<<, 
<ECB?P;GS 6OD4:9A<9 0,5q(%b

Y) <; GD46A9A<S )4D8<-�4=A59D74 8?S E?GK4S 79A4 EJ9C?9AAB7B E )-

IDB@BEB@B=: 
D%B

 + q%b
 = 1;  

0,5D2(%B%B) + Dq(%B%b
) + 0,5q

2(%b%b) + 0,5D(%BY) + 0,5q(%b
Y) = 1.  

  
&B784 
0,5q()b

Y) = 4,5/100000; 

q = (0,5 • 4,5/100000) = 0,0000225. 

"FER84  
D + q = 1; 
p = 1 - q = 1 - 0,0000225 = 0,9999775. 

2.  4EK9F CDBJ9AFAB7B EB89D:4A<O 79ABF<CB6 < H9ABF<CB6 6 CBCG?OJ<< 
#DBJ9AFAB9 EB89D:4A<9 79ABF<CB6 < H9ABF<CB6 6 CBCG?SJ<< E D9J9EE<6AO@ 4??9?PAO@ 79AB@, 
EJ9C?9AAO@ E )-IDB@BEB@B= D4EEK<FO649FES CB E?98GRM9= HBD@G?9 )4D8<-�4=A59D74: 
0,5D2()B)B) + Dq()B)b

) + 0,5q
2()b)b) + 0,5D()BY) + 0,5q()b

Y) = 1.  

 

0,5[(0,9999775)
2]()B)B) + [0,9999775 • 0,0000225]()B)b

) + [0,5(0,0000225)
2]()b)b

) + [(0,5 . 

0,9999775)]()BY) + [0,5 . 0,0000225]()b
Y) = 1; 

[0,49997750 <?< 49,997750%]()B)B) + [0,00002250 <?< 0,00002250%]()B)b) + [0,00000000025 <?< 
0,000000025%]()b)b

) +  

+ [0,49998875 <?< 49,998875%()BY)] + [0,00001125 <?< 0,001125%()b
Y)] = 1. 

%?98B64F9?PAB, CDBJ9AF @G:K<A, EFD484RM<I @OL9KAB= 8<EFDBH<9= �9>>9D4 6 CBCG?SJ<< 5G89F 
D469A 0,5q(%b

Y), 

FB 9EFP 0,5q()bY) = [0,5 • 0,0000225]()b
Y) =  0,00001125 <?< 0,001125%.  �9DBSFABEFP 6EFD9F<FP 

:9AM<AG, EFD484RM9= @OL9KAB= 8<EFDBH<9= �9>>9D4 5G89F D46A4 0,5(q)2()b)b
) = 

[0,5(0,0000225)
2]()b)b) = 0,00000000025 <?< 0,000000025%. 

&4><@ B5D4;B@, @G:K<AO, EFD484RM<9 @OL9KAB= 8<EFDBH<9= Б9>>9D4 EBEF46SF 0,001125% BF 
6E97B K<E?4 ?R89= 6 CBCG?SJ<<, 4 :9AM<AO c @OL9KAB= 8<EFDBH<9= Б9>>9D4 - 0,000000025%, F.9. 
6 84AAB= CBCG?SJ<< :9AM<A EFD484RM<I @OL9KAB= 8<EFDBH<9= �9>>9D4 5G89F 6EFD9K4FPES 
CD<@9DAB 6 45000 D4; @9APL9, K9@ @G:K<A, EFD484RM<I @OL9KAB= 8<EFDBH<9= �9>>9D4.  
&4><@ B5D4;B@, ED98< :9AM<A ;45B?9649@BEFP @OL9KAB= 8<EFDBH<9= �9>>9D4 A<KFB:AB @4?4. 
  

 
�9DBOFABEFP 6 (%) DB:89A<O @4?PK<>B6 E 84?PFBA<;@B@ 

�484K4 №15 



�4?PFBA<;@ BCD989?S9FES D9J9EE<6AO@ 4??9?PAO@ 79AB@, EJ9C?9AAO@ E )-IDB@BEB@B=. Ч4EFBF4 
4??9?S 79A4 84?PFBA<;@4 6 CBCG?SJ<< EBEF46?S9F 0,01. �4>B= CDBJ9AF @G:K<A < :9AM<A E 
84?PFBA<;@B@ 6EFD9K49FES 6 CBCG?SJ<< ?R89=? 
 9L9A<9: 
X
�
 - ABD@4?PAB9 ;D9A<9; 

X
4
 - 84?PFBA<;@. 

q(4) = 0,01 
1. %G@@4 K4EFBF 4??9?9= B8AB7B 79A4 6 CBCG?SJ<<:  
p + q = 1, 789  
p 3 K4EFBF4 8B@<A4AFAB7B 4??9?S (�), q - K4EFBF4 D9J9EE<6AB7B 4??9?S (4). "59 69?<K<AO B5OKAB 
CD<ASFB 6OD4:4FP 6 8B?SI 98<A<JO, D9:9 3 6 CDBJ9AF4I (FB784 p + q = 100 %). 

2. (BD@G?4 8?S 6OK<E?9A<S K4EFBF 79ABF<CB6 6 CBCG?SJ<< E D9J9EE<6AO@ 4??9?PAO@ 79AB@, 
EJ9C?9AAO@ E )-IDB@BEB@B=, D4EEK<FO649FES CB E?98GRM9= HBD@G?9: 
1/2p2(AA) + pq(Aa) + 1/2q2(aa) + 1/2p(A) + 1/2q(a) = 1, 789  
1/2p

2
(AA) 3 K4EFBF4 7B@B;<7BFAOI :9AE><I BEB59= CB 8B@<A4AFAB@G 4??9?R (79ABF<C )�)�); 

pq(Aa) 3 K4EFBF4 :9AE><I 79F9DB;<7BF (79ABF<C )�)a
); 1/2q2(aa) 3 K4EFBF4 7B@B;<7BFAOI :9AE><I 

BEB59= CB D9J9EE<6AB@G 4??9?R (79ABF<C )4)4); 1/2p(A) - K4EFBF4 79@<B;<7BFAOI @G:E><I BEB59= 
CB 8B@<A4AFAB@G 4??9?R (79ABF<C )�Y); 1/2q(4) - K4EFBF4 79@<B;<7BFAOI @G:E><I BEB59= CB 
D9J9EE<6AB@G 4??9?R (79ABF<C )a

Y). 

&B784 HBD@G?G CD<@9F 6<8: 
1/2p

2(%�%�) + pq(%�%a
) + 1/2q

2(%4%4) + 1/2p(%A
Y) + 1/2q(X

a
Y) = 1. 

1) Ч4EFBF4 4??9?S 79A4: 
q()4) = 0,01. 

2) %B7?4EAB ;4>BAG )4D8<-�4=A59D74 6OK<E?<@ K4EFBFO 6EFD9K49@BEF< 4??9?S (�), CB?GK<@: 
D + q = 1, D(XA

) = 1 - q(X
a
) = 1 - 0,01 = 0,99. 

3) #B HBD@G?9 )4D8<-�4=A59D74 8?S E E?GK496 79AB6, EJ9C?TAAOI E CB?B@, D4EEK<F49@ CDBJ9AFAB9 
EB89D:4A<9 79ABF<CB6, CB?GK<@: 
1/2p

2()�)�) + pq()�)a
) + 1/2q

2()4)4) + 1/2p()A
Y) + 1/2q(X

a
Y) = 1. 

1/2(0,99)
2()�)�) + (0,01 • 0,99)()�)a

) + 1/2(0,01)
2()4)4) + 1/2(0,99)()A

Y) + 1/2(0,01)(X
a
Y) = 1; 

[0,49005 <?< 49,005%()�)�)] + [0,00495 <?< 0,495%()�)a)] + [0,00005 <?< 0,005%()4)4)] + [0,495 
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