3ananmue 2 (5,5 6ans0B). PemmnTe reHeTH4ecKyI0 3a1a4uy

HccnenoBaTenu CKpPEeCTHWJIM JBE YUCTBIE JIMHUU JApo30QWI € penylHpOBaHHBIMU
kpeuUTbsiMU. B F1 y Bcex Myx ObutM HOpMasbHBIE KpbUIbs, B F2 mpousonuio pacmiernnenue: 149
MyX C pEeAyLUHpPOBaHHBIMU KpbUIbAMH, 171 Myxa ¢ HOpMaldbHBIMU KpbUIbAMH. BoccTaHoBuTe
T'€HOTUIIBI UCXOAHBIX JIMHUHN U MMOTOMCTBA, MPCAIOJIOKHUTC XAPAKTCP paCHICIIJIICHHA, ITPOBCPHTEC
COTJIAaCOBAHHOCTL € OJSKCICPUMCHTAJIbHBIMU HNAHHBIMU IIPpU TIOMOINHW MCTOA4A XI/I—KBa,Z[paT.
[Ipeanonoxxute (Ha OCHOBAaHUU TEHETHYECKOW KapThl APO30(HIIBI), KAKHE MyTaIlliyd MOTJIA HECTH

HCXOAHBIC YUCTHIC IMHHUH.

Pemenne: CootHomenue 149 x 171 noxoxxe Ha 7 k 9, B TakoM ciy4yae 3HaYCHHE X2 =
81/140 + 81/180 = 1,03, mpurumaem runotesy o 7:9. Jlunum mornu Obl HECTU MyTalUU vestigial

U miniature.



3ananue 3 (7 6a0B). Pemiure reHeTHYECKYIO 32724y

Yacrota amnenu HbS rena 6era-nienu remoriioonra A ¢ myranueir E6V, npuBoasimeit k
CEpPIOBUIHOKJIETOYHON aHeMuu, B coBpeMeHHOM Hurepum cocraBnsier 24%. BepoaTHOCTh
JIOXKHTh  JI0  PENpPOAYKTHBHOTO  Bo3pacta i romo3uror 1o E6V  (GonbHBIX
CepIOBHUIHOKIICTOYHOI aHeMuell) B ycinoBuax Hurepun Oim3ka K Hylo. BepoaTHOCTh TOKUTHS
JUTSL TETEPO3UTOT BHIIIIE, YeM ISl TOMO3UTOT 110 HOPMAaTbHOU ayienu, 0jaroaapsi yCTOHIMBOCTH
TFeTEPO3UTOT K MAIAPUU. 3@ CUET ITOr0 T€HETHMYECKask CTPYKTypa MOMYJIALNN HE MEHSETCA OT
MOKOJIEHUSI K TIOKOJEHUI0, HECMOTPS Ha AJIMMHUHALMIO TOMO3WUIOT 0 MYTAaHTHOM aJlIeNH.
CumTas, 4TO 4YacToTa 3TOH ayuienu ObUTa TaKOH ke A0 AeMorpadUyecKoro B3phIBa, KOTna U3
IATH JIETEN CPEIHECTATUCTHUYECKOM HUTEPUMCKOM >KEHUIUMHBI JO PENPOAYKTUBHOIO BO3pacTa
JIO’)KMBAJIO B CPEAHEM JBOE, ONPENEIUTE BEPOATHOCTh JOKUTHUS JUIS T€TEPO3UTOT MO MYTalUH

E6V u HOpManbHBIX TOMO3UTOT.

Pemenune: Ilockonbky como3zucomvl no Mymayuu He OO0XHCUBAIOM 00 B3POCI020
6o3pacma, 6 NONYAAYUU NPUCYIMCMBYIOM MOJLKO 20MO3U20Mmbl NO HOPMANbHOU alienu U
eemeposucomul (ux 48%, 6 0sa pasza 6oavute, yem yacmoma mymauwmuou anneau). OOHAKoO Ha
HOBOPOJICOeHHbIX Oeticmeyem 3akon Xapou-Baunbepea. 3nauum, 6 nomomcmee om @blOOPKU U3
1000 e3pocnvix nucepuiiyes 06yoem ececo 2500 Odemeii, uz komopwvix 0,24%0,24%2500 = 144
0yoym comozucomuvimu no mymayuu E6V u ympym 6 oemcmeae, 2*0,24%0,76*2500 = 912 demeii
0yoym eemepo3ucomubviMu, U3 HUX 00 noaogol 3perocmu ooxcusym 1000%0,24*2 = 480. To
ecms, 0/ 2emepo3ucom eeposmuocms doxcumus pasua 480/912 = 0,53. /lemeii comosuzcom 6e3
mymayuu pooumca 0,76*0,76*2500=1444, u3 nux e3pocivimu cmamym 520, eeposmuocmb

ooorcumust 520/1444=0, 36.



3ananue 2 (5,5 6ans0B). PemnTe reHeTHYeCKYI0 3a1a4y

CaMKy npo30oduiibl W3 YUCTOM JIMHUU C SPKO-KPACHBIMHM TIJIa3aMH U CEpPhIM TEJIOM
CKPECTHJIM C CaMIIOM M3 YMCTOM JIMHHUM C TEMHO-KPACHBIMU IJ1a3aMu U uepHbIM TesoM. B F1 Bce
caMmIlbl ¥ CaMKH HMMEJIH OOBIYHOE CEepoe TEeJO M OOBIYHBIE TEeMHO-KpacHble Tia3a. l[lonoBuHy
CaMOK OTCaJWJIN JJI aHAJU3UPYIOLIEro CKPEUIUBaHus, MOJIOBUHY OCTaBUIU Uil oiyueHust F2.
B F2 82 myxu uMenu cepoe Tejao U TEMHO-KPACHBIE TJ1a3a, 38 MyX SIpKO-KpacHbIE TJla3a U CEpoe
Teno, 40 Myx TEMHO-KpacHbI€ TJ1a3a U yepHoe Teno. [Ipu sTom korna camok u3 F1 ckpemuBanu ¢
caMIlaMU C YEPHBIM TEJIOM U SIPKO-KPACHBIMU TJIa3aMH, MOJYy4dUSInd 19 MyX ¢ YEpHBIM TEJIOM U
SAPKO-KPAaCHBIMH TjlazaMu, 21 MyXy € CEepbIM TEJIOM M TEMHO-KPAaCHBIMM TJIa3aMH, 33 MyXH C
YEpHBIM TEJIOM W TEMHO-KpPacCHBIMU TJla3aMU U 57 MyX C CEpbIM TEJIOM M SIPKO-KpacHBIMU
r1azamMu. OnpenennuTe reHETUUECKOE PACCTOSIHUE MEXy T€HaMU SpKO-KPAacHbBIX IJ1a3 U YEPHOTO

Tena, 00bsicHUTE pe3ynbrarhl F2. YuTuTe, 4T0 y caMIioB Apo30Q B HET KPOCCUHTOBEPA.

Pemenne: Pacmierienune aurerepo3urot 2:1:1 B F2 moka3piBaet, 4To T'e€HbI CIEIJICHBI,
NpUYeM B TPAHC-TIOJOKEHUHM, a Yy CaMIIOB HET KPOCCHHTOBEpa. 3HAYMT, JJIS OMpEICTICHUs
TEHETUYECKOTO PACCTOSIHUSA HYXHO BOCIOJIb30BaThCA pe3yJbTaTaMU  aHAIU3UPYIOLIETO
CKpELIMBaHUSI, KDOCCOBEPHBIX MOTOMKOB B HeM 19+21=40, nekpoccoBepHsix 53+57= 110, Bcero

ux 150, 3HaunT renernyeckoe paccrosinue papHo 100*40/150 = 27 cantumopranui.



3ananue 3 (7 6a/uoB). Pemiure reHeTHUYECKYIO 3a71a4y

B momymsmuoHHBIM  smuk  momecTwian 20 KpacHOTNIA3bIX  CaMOK  APO30(QHIIEI,
TOMO3UTOTHBIX II0 MyTaluu vermilion (cuemiaeHa ¢ mojoMm), a Takke 10 camioB: 6 c
HOPMaJIbHBIMA TEMHO-KPAaCHBIMHU TJIa3aMH, 4 — C SpKO-KPaCHBIMH TJla3aMU C TOH MyTaluen
vermilion. OnpenenuTe A0MI0 MyX C SIPKO-KpacHbIMHU Tiasamu (peHotun vermilion) uepe3 10

MOKOJICHUH, KOTJ1a HACTYNWJIO paBHOBecue Xapau-BaitnOepra.

Pewenne: [lockonvky vermilion umeem cyenieHnoe ¢ NoJIOM HACIE008aHUE, CAMKU C
08yms X Xxpomocomamu 6HeCym  2eHOPOHO NONYAAYUU 8 084 pa3a OONbULULL BKILAOD, YeM CaMybl C
00HOU, npuyem yacmoma anreru vermilion cpeou camox cocmasum 1,0. YV camyos
coomeemcmeenno 4/10=0,4. Taxum obpazom, nocie Ycmawo8ieHus pasHosecus Xapou-
Baitinbepea cpeonsis uacmoma vermilion cocmasum (1,0%¥2+0,4)/3=0,8, coomeemcmeenno
20MO3USOMHBIX CAMOK C ApKO-KpacHuimu enazamu 6yoem 0,8%0,8=0,64, cemuzucomuvix camyos

— 0,8, cuumas, ymo camyos u camox noposny, noaydaem (0,64+0,8)/2=0,72.

OtBet: 72% MyX C SIpKO-KpacCHBIMH IJIa3aMHU.



3aganue 2 (5,5 6a/10B). Pemure reHernueckyro 3agaqy

CaMiia apo30QWiIbl TUKOTO THMA C CY)KEHHBIMH OCIBIMH TJIa3aMH M KEIThIM TEIOM
(umeeT crenyeHHbIe ¢ mojioM MyTaruu Bar, yellow u white) ckpectunu ¢ camkoid. Bce moTomku
F1 umenu TemHO-KpacHbIE rja3a HOPMAJbHOW MIMPUHBI U cepoe Teno. Kakoe cooTHolieHue
IIOTOMKOB MBI BIpaBe oxuaath B F2 pazmepa 80 ocobGeit? Kakum Oyner 310 COOTHOIIEHUE IS

CaMIIOB U JUIS CaMOK? YUTHUTE, 4TO Y CaMIIOB APO30( Bl HET KPOCCHHTOBEPA.

Pemenue: T'enbr yellow wu white cuemnensl oudeHb TecHO (pacctosHMEe 1,5
CaHTUMOpPTaHU]IbI), TeH Bar ynanen ot Hux Oosiee yem Ha 50 canTuMopranua. Camilsl JaayT

TOJIBKO OJMH THUIl rameT ¢ X-Xxpomocomoii: yellow+ white+ Bar+, nostomy Bce camku B F2

Oyayr auxoro tuma. Cammpsl F2, KOoTOpble MOMydaT OT CBOMX OTIIOB Y-XPOMOCOMY, MOTYT
MOJYYUTh OT CAaMOK OJMH W3 BOCBMH BapHAaHTOB X-XPOMOCOMBI CO CIEAYIOIIMMH YacTOTAMHU:
24.625% vyellow+ white+ Bar+, 24,625% vyellow white Bar, 24,625% yellow+ white+ Bar,
24.625% vyellow white Bar+, 0,375% yellow white+ Bar+, 0,375% yellow+ white Bar, 0,375%

yellow white+ Bar, 0,375% yellow+ white Bar+. B Bei6opke u3 80 ocobeii Mbl BIipaBe 0KUAATh

40 caMOK ¢ TeMHO-KpPaCHbIMH TJIa3aMU HOPMaJIbHON HIMPUHBI U CEPBIM TeJIOM, U 110 10 caMIiioB ¢
TEMHO-KPAaCHbIMHM TIJ1a3aMH HOPMAQJIbHOM IIMPUHBI W CEPHIM TeloM, O€elbIMU TIJla3aMu
HOpMaHBHOﬁ WPUHBI U KCITBIM TCJIOM, 6€J'II>IMI/I CY’KCHHBIMU TIJla3aMH W KCIITBIM TCJIOM,
TCMHO-KPACHBIMU CYKCHHBIMU TJIa3aMU U CCPBIM TCIIOM. TaK)Ke, HaM MOXET MOIIaCThbCA OJUH U3
4 TUMOB caMIlOB C pekomOwHaruedn mexnay yellow u white: ¢ TeMHO-KpacHBIMHM TJ1a3aMu
HOPMAJIbHOW IIUPUHBI M KEJNTHIM TEJIOM, O€JIbIMU TJla3aMHU HOPMAJIbHOM MIMPUHBI U CEPbIM
TEIOM, 6GJ'H>IMI/I CY’KCHHBIMU I'JIa3aMH U CCPBIM TCIIOM, TCMHO-KpPACHBIMHA CYKCHHBIMU I'JIa3aMU U

KCIJITBIM TCIIOM.

OTBerT:



3aganue 3 (7 6an10B). PeminTe reHeTH4YECKYI0 3a/1a4y

B monynsuuvonsasiid stk momecTwi 20 caMOK  ApO030(HIIBI, TOMO3WUTOTHBIX IO
pelecCUBHOM MyTaluu bent (3aTHYThI€ KPBUIbS), 8 CaMIIOB, TOMO3UTOTHBIX MO JOMHUHAHTHOMN
mytauu Dichaete (pa3gBO€HHBbIE IMIETUHKU) W 12 camuoB AuKOro tuma. [pyrux myrtanuii B
000X HCIOJIb30BAHHBIX YHCTHIX TUHUH apo3oduisl HeT. Kakyio 100 Momyssiuid BO BTOPOM
MOKOJICHUH, KOTJa HACTYNMUT paBHOBecue Xapau-BaitHOepra, OyayT COCTaBIsTh MyXH, Yy

KOTOPBIX OJJHOBPEMEHHO OyIyT 3arHYThl KPBLIbsSl U Pa3IBOCHBI HIETUHKU?

Pemenue: [lo kasxcoomy uz smux aymocoMHbIX 2€HO8 (6ce nexdcam 8 pa3HblX cpYNnnax
cyennenusi) Oyoem ceoe paesnogecue Xapou-Baiimbepea, He 3asuciawee Opye om oOpyead.
Coomeemcmeenno, uacmoma bent 6yoem 0,5 (camku 6HOCAM NONOBUHY 6KIAOA 8 2€HOPOHO
nomomcmaa), 2omosucom no bent 6yoem 0,25. Yacmoma Dichaete 6yoem 8/((8+12)*2)=0,2, mo
ecmb Myx ¢ pazogoennvimu wemunkamu 6yoem 0,2%0,2 + 2*0,2%0,8 = 0,36. 3nauum, myx c

3AcHYmMbIMU  KpolibimMu U pa3060€HHblMu wemuHKamu KOopudHesbiMu 2aa3amu 6)/06171

0,25%0,36=0,09.

OtBet: 9%



3ananmue 2 (5,5 6ans0oB). PemmnTe reHeTH4ecKyIo 3a1a4uy

Camky Ipo30pmiibl U3 YHCTOM JMHUU C SIPKO-KPAaCHBIMH IJIa3aMH M YEPHBIM TEJIOM
CKPECTHJIM C CaMIIOM JUKOTO THIA C TEMHO-KpacHbIMHU TJiazaMu U cepbiM TenoM. B F1 Bce
caMIlbl U CaMKH UMeJIM 0OBIYHOE cepoe Teslo U 0ObIUYHbIE TEeMHO-KpacHble T1aza. B F2 nony4unun
13 MyX c 4YepHBIM TEIOM M TEMHO-KPAaCHbIMM TIja3aMu, 14 MyX C ceppIM TEIOM M SIPKO-
KpacHBIMHU T'J1a3aMHy, 36 MyX C YEPHBIM TEJIOM U SIPKO-KPACHBIMH I1a3amu, U 137 MyX ¢ cepbIM
TEJIOM M TEeMHO-KpacHbIMH Tjazamu. OmpeenuTe TeHEeTHUECKOe PAcCTOSHHE MEXIy TI'€HaMu
SPKO-KPAaCHBIX TJla3 W YEPHOTO Teia, OOBsICHUTE pe3ynabTarbl F2. Yururte, 4ro y camiioB

Ipo30(HIIBI HET KPOCCUHTOBEpA.

Pemenune: Pacuieruienne aurerepo3urot B F2, otnnuaromeecs ot 2:1:1 nmokassiBaeT, 4To
TeHbl CLEIMJICHbl B IUC-TIOJOXKEHUHU. 3HAYMT, JUIsl OMpEIeNIeHUsT TeHETHUECKOIO pacCTOSHUS
HYKHO CJIO)HUTh KPOCCOBEPHBIX MOTOMKOB, Bcero ux 27 wu3 200, mpuyeM MbI 3HAEM, 4YTO
MOJIOBUHA KPOCCOBEPHBIX TaMET OT CAMOK MACKHUPYETCS HEKPOCCOBEPHBIMHM FaMETaMU CaMIIOB C
JOMUHAHTHBIMU aJJICJIIMH, 3HAYUT BCETO KPOCCOBEPHBIX TaMeT Obuto 27%2=54, 3Hauyut

T€HETHYECKOE PACCTOSIHUE PABHO 27 CAaHTUMOPTaHUI.



3ananue 3 (7 6a0B). Pemiure reHeTHYECKYIO 32724y

KopoTKoXBOCTOCTh MBINICH CBS3aHA C TETEPO3UTOTHOCTHIO MO TeHy T, Koaupyromemy
TPaHCKPUIIIIMOHHBIN akTop brachyury. ['omo3urotsl TT nmoru6aroT B mepuoa BHyTpUYyTPOOHOTO
pasButus. MccrmemoBaTenmu co3gany  JIOCTaTOYHO OONBIIYI0 HWCKYCCTBEHHYIO MOIYJISITHUIO,
COCTOSIIIIYI0O HAa MOMEHT OCHOBaHHUS TOJIbKO W3 KOPOTKOXBOCTBIX MbIieil. YUepe3 CKOIBKO

NOKOJIEHUH yacToTa ajienu T B monyiasuuu ctanet MeHee 20%7?7

Pewenne: /Msnauanono nonynayus Ovlia npeocmagiena mMoNbKO 2emeposucomami,
noosmomy wacmoma anneau T 6 nonynayuu 50% (Y%2). Coomeemcmeenno, 6 nokonenuu F1 na
3uecomuyeckom ypogue oyoem Vi comosucom TT (nemanv), Vs 2comozucom tt, u %> cemeposucom Tt.
Tlocne pooicoenus moviuwam, ywacmoma annenu T cocmasum 1/3. B nokonenuu F2 (1/9 como3zucom
TT, 1/9 como3zucom tt, u 7/9 cemeposzucom Tt) uacmoma smoui anneau 6yoem Y. Ananocuuro, ons
nokonenusi F4 wacmoma annenu T cocmaeum 1/5. 3nauum, ysxce 6 noxonenuu F4 yacmoma
anenu T 6yoem menvuwe 20%. Boobwe, 6 oanuoii modenu uacmoma aneiu T 6yoem

npedcmasnsimes cobou pao: 1/2 — 1/3 — 1/4 — 1/5 —1/6 u m.o.



