3aganue 1.

Y CTaHOBUM IMOKOJICHHUS U TPYIIBI KPOBU BCEX MALMEHTOB. J[OJKHO OBITH JBa MY>KYMHBI U JIBE
JKEHIIMHBI B CTapllieM IIOKOJIEHWH, TaK Kak CYyIIECTBYeT JABE ceMbu. Jljid ycTaHOBIIEHUs
IIOKOJIEHUS] CMOTPHUM Ha T'0J] — OUYEBUHO, UTO POKJACHHBIE B 20 BEKE OTHOCSTCS K POAUTENSM, a B
21 Beke — k gersM. [Ipu 3TOM BEK MOKHO YCTaHOBUTH Kak 1O mepBbIM mudpam (19?77 wmm 2077?),
TaK ¥ 10 TOCIEAHUM (Cpeld pOAUTENIeH HE MOTYT OBITh POXIECHHBIC B HYJIEBBIX WM JECATHIX,
Hanpumep). ['pynnsl KpoBu onpezesnseM MO0 aHTUTEIaM — €CJIU aHTUTENa HET B KPOBH, 3HAUUT
TaKOW aHTUTEH €CTh B OPraHU3Me (TO €CTh MPU HAJMYUU TOJIBKO aHTU-A TpyIna KpoBu OyaeT B)
(1,5 6anna 3a nokosaenus, no 0,5 6a1a 3a rpynnmy KpoBH Ka:kaoro namueHrta — 3,5 6anna
BCEro 3a rpyninbl KPOBH).

[Tarment I'pynna kpoBu [Ton [Tokonenue
T278 ON K Pomurenu
A251 ABN M Pomurenu
E532 AM K Ponurenu
11609 BM M Ponurenn
P467 BN M Hern

v321 AN M Hern

M722 ABM XK Hern

['pynn kpoBu MN HeT, 4TO MO3BOJISIET OJAHO3HAYHO Pa3eNIUTh BCEX MAIMEHTOB Ha JIBE CEMBbHU.
VYuuThiBas NokoJaeHus, noiayyaeM, uto T278 u A251 asastores poaurensimu P467 u V321, a E532
u 11609 — pogurenssmu M722. Jlannble no rpynmnaMm kpoBu o cucreme ABO He mpoTuBOpedar
nosxydeHHomy perrenuio (mo 1,5 6asia 3a cemblo, o 0,5 6aJ1j1a Npu OTCYTCTBHH 000CHOBAHMS
peleHust).

3amanmue 2.

Pemenue 1.

A) IlpuszHak BpeMEHM LIBETEHHUs HacJeqyeTcsi MOHOIE€HHO, HO M0 TeHy Halirogaercs
MHOKecTBeHHbIH ayutenusM (0,5 f6asna). O6o3Haunm amnenu kak Al (mos3nHee 1BereHue), A2
(mo3nue-cpennee), A3 (panne-cpennee), A4 (panunee). Torma ocoOb 5 — romo3zurora A4A4, Tak
KaK TpHu €€ CaMOONBUICHUH MOTOMCTBO eanHooOpazHo (0,5 6amua). OcoOb 4 — rereposurora
A3A4 (A3 nomunupyer Hax A4), Tak Kak B MOTOMCTBE OT CaMOOINBUIEHMs HaOmopaercs
pacuieruierne 3 A3 : 1 A4A4 (0,5 6aana). V3 pactenuii 2 u 3 o1Ha 0COOB SABIISIETCSI TOMO3UTOTOM
A2A2, a npyras — rerepo3uroroit A2A4 (A2 nomunupyet Haja A4), Tak Kak B IOTOMCTBE [1EPBOTO
MOKOJIEHHS OT UX CKPEIIMBaHUs OJYYalOTCs TOJIBKO MO3JHE-CpeIHEBETYIIME pacTeHust A2A2 u
A2A4, HO B IOTOMCTBE BTOPOT'O MTOKOJIEHUS IIPU YCIOBUU CIyHYalHBIX CKPEIIMBAHUIN [TOTOMCTBA
NIEPBOTO MMOKOJIEHHUS BBILIEIUIAETCS paHHeBeTy i peHotun (A4A4), Tak kak oH oOpasyercs npu
CKpemuBaHuu AByX pacteHuil A2A4 (1 6aau). Pactenue 1 sBnsiercs rereposuroroit A1A3 (Al
TOMUHHpYeT HaJ A3), Tak Kak B IIOTOMCTBE OT €r0 CaMOOINbBUICHHUS eCTh J1Ba ¢eHotuna Al u
A3A3 (0,5 6anna).

b) A3A4 * A1A3

[ToromcTBO MepBoro nokoneHus: A1A3, A1A4, A3A3, A3A4. CooTtHolieHHE (PEHOTHUIIOB:

1 A1 _(nmo3nueuBerymuii) : 1A3  (paHHe-cpenHeuBeTymuil). (2 6amJa)

[Ipu 0oOpa3oBaHWU IOTOMCTBA BTOPOTO TMOKOJEHHS BO3MOXKHBI CKPEIIMBAHUS CPEAM paHHe-
cpenuenBeTymx pacteruii: A3A3*A3A3, A3A3*A3A4, A3A4*A3A4, pu 4éM CKpelMBaHue
A3A3*A3A4 B nBa pa3a Gosiee BEpOATHO, UEM OCTANIbHBIE, TAK KaK OHO Peaju3yeTcs B Cilydae
nomafanus bbbl A3A3 Ha peutblie A3A4 nmubo B ciiydae momanaHust mbUIbIbl A3A4 Ha
poutblie A3A3. Torna cpeau paHHe-CpeAHELBETYIIUX BepOATHOCTh ckpenuBanus A3A3*A3A3
Oynet coctaBisth 1/4, A3A3*A3A4 — 1/2, A3A4*A3A4 — 1/4.



Torna nonmyyaem cneayroiiee MOTOMCTBO OT CKPEIIUBaHUs paHHE-CPEIHUX PACTEHHI:
(BeposiTHOCTH ckpermBanus 1/4) A3A3*A3A3 = A3A3

(BeposiTHOCTH ckpemuBanus 1/2) A3A3*A3A4=A3

(BeposiTHOCTH cKkpemuBanus 1/4) A3A4*A3A4=3/4 A3 :1/4 A4A4

Ob6mee pacuierenne: A3 = 1/4+ 1/2 + 3/4*1/4 = 15/16 (panne-cpennue)

A4A4 =1/4*%1/4 = 1/16 (pannue) (2 6ayna)

OtnenbHO  OymyT peanu30BBIBATHCS CKPEUIMBAHUS CPEOM  TMO3JHELBETYIIMX PACTCHMMA:
ATA3*A1A3, A1A3*A1A4, A1A4*A1A4, npu uém ckpenuBanue A1A3*A1A4 B n1Ba pasza 6onee
BEPOSATHO, YEM OCTAJIbHbIE, TAK KaK OHO peaju3yercs B cilydae mnonagaHus nbuiblibl A1A3 Ha
poutblie A1A4 nubo B cimyuyae momaganus nbeUiblbl A1A4 Ha peutbe A1A3. Torma cpenu
MO3/IHEIBETYIINX BEPOSTHOCTH ckpermmBanus A1A3*A1A3 Oyner cocraBnars 1/4, AIA3*A1A4
- 1/2, A1A4*A1A4 - 1/4.

Torna nomyyaem cieayroiee MOTOMCTBO OT CKPEIIUBAHUS MTO3THUX PACTEHUN:

(BeposiTHOCTB ckpenuBanus 1/4) A1A3*A1A3 =3/4 A1 _: 1/4 A3A3

(BeposiTHOCTH cKkpemnBanus 1/2) A1A3*A1A4=3/4 A1_:1/4 A3A4

(BeposiTHOCTH ckpemuBanus 1/4) A1A4*A1A4=3/4 A1 _:1/4 A4A4

Ob6mee pacuieruienue: Al = 3/4 (mo3axue)

A3 = 1/4*1/4+1/4*1/2=3/16 (panHe-cpeqHuE)

A4A4 =1/4*1/4 = 1/16 (panuue)

Tenepb 0ObEAMHUM PaCILICTUIICHHUS:

(mozmume) Al = 3/4*%1/2=3/8 = 6/16

(panne-cpennue) A3 = 15/16*%1/2+3/16*1/2=9/16

(pannne) A4A4 =1/16*%1/2+1/16*%1/2=1/16

(2 6anna)

Pewrenne 2.

A) IlpusHak BpeMeHU IBETEHHUS KOHTpojupyercs nByms reHamu A u B (0,5 6anna): A B
(mo3nuee uBerenue), A bb (mo3mHe-cpeanee), aaB  (panne-cpemnee), aabb (pannee). Torma
0co0b 5 — romo3urora aabb, Tak kKak mpu €€ CaMOOIBUICHHH MOTOMCTBO enuHoobpaszno (0,5
0as1a). OcoOb 4 — aaBb, Tak Kak B MOTOMCTBE OT CAaMOOIBUICHHS HAOMIOAAEeTCs pacilierieHue 3
aaB_: 1 aabb (0,5 6aana). 13 pacrennii 2 u 3 ogHa 0coOb sBIIsI€TCS ToMO3Urotoit AAbb, a npyras
— rerepo3uroroii Aabb, Tak kak B IOTOMCTBE IEPBOrO IOKOJEHHS OT HX CKpEIIMBAHUS
MOJIYYarOTCsl TOJILKO TO3/IHE-CpeaHeIBeTymue pactenus AAbb u Aabb, HO B TOTOMCTBE BTOPOTO
MOKOJICHHS TPU YCIOBUU CIy4YalHBIX CKPEIIMBAaHUN MMOTOMCTBA TEPBOTO TOKOJICHUS
BBILIETIISIETCS paHHELBETyIIUN (eHoTHM (aabb), Tak Kak OH 00pa3yeTcs NpU CKPELIMBAHUU JIBYX
pactenuii Aabb (1 6asn). Pacrenue 1 — AaBB, Tak kak B TOTOMCTBE OT €0 CaMOOIIBUICHHUS €CTh
nBa penoruna A BB u aaBB (0,5 6amn1a).

b) aaBb * AaBB

[ToromcTBO MIepBoro nokoneHus: AaBB, AaBb, aaBB, aaBb. CootHorienue ¢heHOTUIIOB:

1 (mo3nHeuBetymuii) : 1 (paHHe-cpenHenBeTyIMi). (2 6aia)

[Ipu oOpa3oBaHWHM TOTOMCTBAa BTOPOTO IMOKOJCHHSI BO3MOXKHBI CKPEIIMBAHUS CPEIU paHHE-
cpenHenBeTymx pactenuii: aaBB*aaBB, aaBB*aaBb, aaBb*aaBb, mpu uém ckpemuBanue
aaBB*aaBb B aBa pa3za 0osee BeposSTHO, 4eM OCTalbHBIE, TAK KaK OHO pealu3yercs B clydae
noraiaHus meUIbIEI aaBB Ha peutbiie aaBb nmu6o B cnyuae nonaganus neuibibpl aaBb Ha peuibie
aaBB. Torma cpenu paHHE-cpeaHEIBETYIIUX BEPOSTHOCTH cKpemuBanus aaBB*aaBB Oynmer
coctaBiaTh 1/4, aaBB*aaBb — 1/2, aaBb*aaBb — 1/4.

Torna momyyaem cieayromiee TOTOMCTBO OT CKPEIIMBaHUS paHHE-CPEIHUX PAaCTCHUI:
(BeposiTHOCTH ckpemuBanus 1/4) aaBB*aaBB = aaBB

(BeposiTHOCTH ckpeminBanus 1/2) aaBB*aaBb=aaB



(BeposiTHOCTB ckpemuBanus 1/4) aaBb*aaBb=3/4 aaB_: 1/4 aabb

O6mee pacmieruienue: aaB_ = 1/4 + 1/2 + 3/4*1/4 = 15/16 (panHe-cpeqHue)

aabb = 1/4*1/4 = 1/16 (panuue) (2 6ana)

OtnenpHO OyAyT peann30BBIBATHCS CKPEIIMBAHHUS CpPEOW TO3JHCUBETYIINX PACTCHUM:
AaBB*AaBB, AaBB*AaBb, AaBb*AaBb, npu uém ckpemuBanue AaBB*AaBb B n1Ba paza 6oee
BEPOSITHO, YE€M OCTAJIbHBIE, TAK KaK OHO peajm3yeTcs B cliydae IMomaaaHus NblUibllbl AaBB Ha
peutblie AaBb 1mubo B ciywae momamanust neutblibl AaBb Ha poubnie AaBB. Torma cpemm
MO3/IHEIIBETYIIUX BEPOSITHOCTh CKpemuBanus AaBB*AaBB Oyner cocrasnsats 1/4, AaBB*AaBb
—1/2, AaBb*AaBb — 1/4.

Torna momyyaem cieyromiee IOTOMCTBO OT CKPEIIMBAHUS O3JHUX PACTCHUI:

(BeposiTHOCTH cKpemuBanus 1/4) AaBB*AaBB =3/4 A BB : 1/4 aaBB

(BepositHOCTB ckpentuBanus 1/2) AaBB*AaBb=3/4 A B :1/4 aaB

(BepositHOCTB ckpentuBanus 1/4) AaBb*AaBb=9/16 A B :3/16 A bb:3/16 aaB_: 1/16 aabb
O6mee pacuierienue: A B = 3/4*1/4+3/4*1/2+9/16*1/4 = 45/64 (no3naue)

A _bb =3/16*1/4=3/64 (no3nHe-cpeaHue)

aaB = 1/4*1/4+1/4*1/2+3/16*1/4 = 15/64 (panHe-cpennue)

aabb = 1/16*1/4 = 1/64 (panuue)

Tenepb 00bEAMHUM pPACIICIUICHUS:

(mozmuue) A B =45/64*1/2=45/128

(mozgHe-cpennue) A _bb = 3/64*1/2=3/128

(panHe-cpennue) aaB_ = 15/16*1/2+15/64*1/2=75/128

(panHue) aabb = 1/16*1/2+1/64*1/2=5/128

(2 6anna)

3ananme 3.

A) HaubGonpiiee 4YncIO0 TEHOTHUIIOB B TMOTOMCTBE OYyIET TMOJYYEHO €CJIM OTPEAaKTUPOBATH
Tpe/IIecTBEHHUKY TaMeT caMIla 1o reHotuna ZP*ZP-(1 6amr), motoMy uTo pu ero ckpenmpaHuu
¢ HopManbHOH camkoi ZP*W B motomctse Gyaer 4 renoruna: Z°*ZP*, ZP 7P~ 7P*W 7ZP-w (0,5
6asuna). Ilpy peqakTHpOBaHUHU IIPEIECTBEHHUKOB TaMeT CaMKH 710 reHotHna Z°W B moToMcTBe
OT €& cKpelmuBaHus ¢ HopManbHbIM camiiom ZP*ZP" 6pin0 651 1Ba renoruna: ZP*ZP- ZP*W (0,5
0asia).

b) B cunonummuuHOW mocnenoBarenbHOCTH ecTh 3aMeHa G Ha T, sta 3ameHa gomxkHa Oblia
IPOM30UTH, CKOpEe BCETO, B TPEThEM IOJI0KEHUH KOJIOHA, TaK KaK TaKWe 3aMEHbI Yallle BCETo He
IPUBOJIAT K CMEHE aMMHOKHUCIIOTHOTO ocTarka B Oesnke (1 6as1). Toraa ¢ yuéTtoM 3TOro nosicHeHus
MOXEM OJJHO3HAUHO OMNPEIEIUTh PAMKY CUMTBIBAaHMS JUI YKa3aHHOTO KOJUPYIOIIEro (pparmeHTa.
HopmanbHast mocnenoBarenbHOCTh (parmeHTta Oenka: Tyr-Ser-Ser-Pro-Leu-Lys-Gly-His (1
0aJ11). MyTtaHTHas nocienoBaresibHOCTb: Tyr-Ser-Ser-Pro-Leu-Stop (1 6aJu).

B) Io 0,5 6ayu1a 3a KaXXAyI0 CTPOKY TaOJIHUIIBL.

T'enorun ITon

eeZPtzP* Camer
EezP+zP Camka
eeZPtZP- Camen
EeZP*W CamMka
eeZP*W Camen
eeZPW Camka

') EeZP*ZP* * EeZP*W
3/8 B ZP*ZP* camupl
3/8 E_ZP*W camku

1/8 ee ZP*ZP" camupr



1/8 eeZP*W camiiprl
Hroro camipi:camku = 5:3 (2 6ana)

3ananue 4.

A) Ilo 0,5 6as1a 3a KaXablil GeHOTH.

['eHoTHII PeHoTHUIl
A1AIB ddee OBICTPBIH
Al1AIB D E OBICTPBIH
ATAI1bbD ee OBICTPBII
A1A2B ddee M€EUIEHHBIN
A1A2B D E ME/UICHHBIN
A1A2bbD ee MeIJICHHBIN

b) 1) AIA1BbDdEe*A1A1BbDdEe

Bxnag B pacuieruienne 3nech OynyT BHOCUTH TosibKo TeHbl B,D u E, Tak kak o Al Bc€ moToMCTBO
Oyznet roMmo3urotrHo. Ytoos1 cMeHuTh (heHotun A1A1 ¢ OBICTPOro Ha MEJICHHBIH, HEOOXOTUMO
HaJIMYKE B JOMUHaHTE U B, u D, pu 3TOM 110 reHy € T0JIKeH ObITh perieCCUBHBII T€HOTHUII, YTOOBI
6enok D He pnerpamupoBai. [loas ocobelr ¢ renorunom B D ee cpenum moromcrBa Oyner
3/4*3/4*1/4=9/64. Torna pacuierienue no GeHoTuIry ObICTphIii:MenIeHHbIN = 55:9 (3 6ana).
2) A1A2BbDdEe*A1A1BbDdEe

1/2 motomctBa Oynet umeTh reHOTHI A1A2 1o reHy A. UToObI CMEHUTH (DEHOTHUIT TE€TEPO3UTOTHI
o A Ha MeJUIeHHBIH HaM JOCTaTOYHO XOTs Obl JOMHHAHTHOTO reHoTuna no reHy B (B ) mpu
ycIoBUHM JTI00BIX reHOTHIOB 1o D u E, nmubo B ciaydae pereccuBHOro reHoTurna bb 1ocTaTtodHo
reHoruna D ee. BepostHocTh oOpa3oBanust reHoruna B = 3/4. BepostHOCTb 00pa3oBaHMs
bbD ee = 1/4*3/4*1/4=3/64. Torga cymMmMapHas BEpOSATHOCTb CMEHBI T€HOTHUIIA T€TEPO3UTOTHI HA
MeUIeHHBINH = 3/4+3/64 = 51/64, T0 ecTh pacuiernieHue ObICTphlii:MeaneHHbIi = 13:51 (2 6asuia).
1/2 noromctBa Oynmer wumers reHotun AlAl mo reHy A, cpeau HHX pacUIenjeHHue
ObICTpBIN:MeAJIEHHBIN OyneT 55:9.

Teneps 00beIMHUM pacieruieHus. Fitorosoe paciienyieHue ObIcTpblii:MeaneHHbI =68:60=17:15
(2 6anna).

3) A1A2BbDdEe*A1A2BbDdEe. Pacmerienune no reny A Oyzaer: 1/4 A1Al, 1/2 A1A2, 1/4
A2A2. Cpenun romosuror AlAl pacmeruienune ObIcTpblii:MenaeHHbId = 55/64:9/64. Cpenu
rerepo3uror A1A2 pacuieruienre ObicTpbIii:MeieHHbIN = 13/64:51/64. Bee romo3uroter A2A2
0071a/1af0T MEIJIEHHBIM (DEHOTHUTIOM.

Torma UTOroBoe pacilerieHHe:

ObIcTpBIC = 55/64*1/4 + 13/64*1/2 = 81/256;

MeuieHHbie = 175/256 (3 6ajua).

3aganue S.

A) Ilpu cnusHUM rarIONAHBIX TPOTOILIACTOB MOMyYaeTcsl JUIUIOMAHBIN rudpua. Eciau denorun
rudpuga HOPMaJIbHBIM, TO MyTallUM Y CIUTHIX IMITAMMOB NPOM3OLUIM B Pa3HbIX reHax U ObUIN
«KOMIICHCHUPOBaHbI» B IUILIOU/IE 310POBBIMHU ayiensMu. Eciau ¢enoturl ¢ 601b11uM KOJIMYECTBOM
rametoopoB, TO MyTallMU MPOU3OLLIN B ofHOM reHe. Ilo Tabnuie Haxoaum, 4TO MyTallH B
OJTHOM M TOM K€ TeHe mpousonuiu y aAByx rpynn mrammoB: OVE-201, OVE-78 u OVE-102 B



omnom rene, 1 OVE-100, OVE-300 u OVE-302 — B npyrom rese (2 6ajaia: mo 6ajiy 3a rpynmny
IMTAMMOB).

Bb) ®enotumnsi 6ynyT HopMaibHbIME: OVE-100 1 OVE-130 naror HopManbHbIi penoTur rudpua,
OVE-302 otHocurcs k Toi e rpynie, uro 1 OVE-100, cnegoBarensho, npu causiuud OVE-130
u OVE-302 Oyner HOpManbHbIH (QeHoTurl. AHamoruunsle paccyxaenus as napsl OVE-134 u
OVE-102 (1 6ana: nmo 0,5 6as1a 3a ¢peHoTHI).

B) OVE-300 u OVE-201 umerotr MyTaluo B pa3HbIX I'€HAX, TO €CTh KXl U3 HUX HECET OJIUH
HOPMaJIbHBIN aJieNb OHOTO T€Ha W OIWH MYTAaHTHBIA ajuienb Apyroro reHa (Ab u aB). Ipu
CIIMSHUM TaMmeT oOpa3yercs nurereposurora (AaBb), omHako B JKM3HEHHOM IMKJIE MXa
JOMUHUPYET TalulOuAHOE IOKOJIEHUE, MO3TOMY Jajbllle NP OOpa30BaHUU CHOpP B CIOPOTOHE
ciaenyer meio3. B pesynbrare meiio3a moiydaercs 4 Tuma TraruiOMJHBIX KIETOK: C JIByMS
HOpMaJIbHBIMU ajutesisiMu (AB), ¢ OqTHUM HOpPMaJLHBIM U OJJHUM MYTaHTHBIM ajuieneMm (Ab u aB)
U C JByMs MYTaHTHbIMH ayiensiMu (ab). HopmanbeHbiii peHoTun Oymer HaOIIOMATHCS TOJIBKO Y
rudpuja c AByMsl HOpMaIbHBIMU aJUIETISIMU, UTOTOBOE PAaCUICINIEHNE MyTaHThI: HOpMalibHbIe = 3:1
(1 6amn).

') Tubpun OVE-100 u OVE-200 sBnsercsa aurerepo3uroroii BbCc, Tak kxak oOpa3oBaH OT
CIIMSIHMSI IITAMMOB ¢ MyTalusiMu B pa3HbiX reHax (B u C). Ananornynas cutyanusi ¢ ruOpuoMm
OVE-130 u OVE-300 — on TOke murereposurora, Toabko BbDd, Tak kak OVE-300 necer
MyTanu B ToM ke rene, uto 1 OVE-100 (B), a OVE-200 u OVE-130 MyTaHTHBI IO pa3HbIM
redam (C u D). Takum oOpa3zom, Hpu CIUSHUM TaKuX THOPHIOB 0Opaszyercs TETparuiou] ¢
rerotunioM BBbbCCCcDDDd. [Ipu MeiioTuyeckoM JIeIeHUH TETPATIONIHON KIETKU B KaXIyIO
JOYEPHIOD KIIETKY MOMajJeT Mo B¢ komuu reHa. B ciywdae renoB C u D pacmierienust mo
¢deHoTuny HabIOnaTHCS HE OyleT, TaK KaK B KKIYIO KJIETKY I'apaHTHUPOBAaHHO MOMNAIET OAUH
HOpMaJIbHBIN ajuiensb. i1 UTOroBOro pacuieryieHus: UMeeT 3HauYeHHe TOJIbKO reH B, paciieruienue
no Hemy Oyznet cnenyromee: 1 BB : 4 Bb : 1 bb no renorury, To ects 5 HOpMalbHBIX : | MyTaHT
o ¢enotumny (4 6ajJia 3a MOJHOE pelleHue).

3aganue 6.

A) Tloctpoum kapTy pecTpukuuu. s Havama npeicTaBUM (GparMeHTBI, MOJYy4YCHHBIC MPHU
00paboTKe OHOM pecTpUKTa30ll, Kak CyMMbl (DparMeHTOB, MOJyYEHHBIX IIPU 00pabOTKEe ABYMS
peCTpUKTa3aMHu.

Pectpukrasbl ®parmMeHThI PstI+HindIII PstI+Bglll HindIII+BglII

Pstl 23,2 23,2 15,4+7,8 -
71,8 32,3+39,5 1,6+8,9+26,3+35 | -

. 32,3 32,3 - 32,3

HindIll 62.7 23.2+39,5 i 2,7+7,818,9+17+26,3
7,8 - 7,8 7,8
8,9 - 8,9 8,9

Bglll 17 - 1,5+15,4 17
26,3 - 26,3 26,3
35 - 35 32,3+2,7

W3 Tabauibl BUAHO, Kakue (pparMeHThl pacnojoxeHsl psaoM. [loctpoum kapty, He 3a0bIBasi Mpo
yCIIOBHE, UTO (pparMeHT pazmepoM 26,3 He CoceNCTBYeT ¢ parMeHTOM pazmepom 2,7 (4 6aiia 3a
NOJIHYIO KapTY, YaCTHYHbIe 0AJUIBI IPU OIHOKAX).

HindIII Bglll Bglll Bglll Pstl Bglll
32,3 12,7 8,9 26,3 | 1,6 | 154 7,8 |
b) Crauyana ucmons3oBanack cpena 0e3 MmyprHa U aHTUOWOTHKA, HO C apTUHMHOM — BBDKHIIN
TOJBKO MPOTPO(GHBIC ITAMMBI 110 TTYPHHY.




3arem cpena 0e3 MypuHa, HO C apTUHUHOM M aHTHOMOTHUKOM — BBDKMIIM TOJIBKO YCTOWYMBBIE K
CTPEeNTOMHULUHY MPOTpodsI o mypuny (20% oT GakTepuil ¢ MpONLIOi cpesbl).

[Tocnenusisi cpena — 6e3 apruHuHa, MypuHa U cTpenTomMuuuHa. [lepecakeHHble clofia ¢ MepBoi
cpenbl OaKTepUH HEe BDKUBAIH (2 0aJjuia).

B) PaccrosHue Mexxay reHamMu CMHTE3a aprMHMHA U IIypUHA CIIMIIKOM BEJIUKO, TAKOM Y4acTOK
IPEBBIIIACT pa3Mep reHoma ¢ara, Io3TOMY He MOXKET ObITh IEpeHEeCeH TpaHCAyKuueil (2 fauia).

3aganue 7.

A) 10 ¢penotunos. B ciaydyae KyMyIsTUBHOM MOJMMEPHH 1O ABYM I'€HAM MBI MOXKEM HaOIIOAaTh 5
pa3HbIX Pa3MEPOB IUI0JA: CaMblil 0OJIBIION (COOTBETCTBYET 4 TOMUHAHTHBIM aJUIENSAM), OOJIBIION
(cooTBercTBYEeT 3 NOMHMHAHTHBIM aJUIEIsAM), CpeOHUM (2 JOMMHAHTHBIX ajiesnsd), meakui (1
JOMUHAHTHBIM aienb), camblii Menkuil (0 momMuHaHTHBIX anenei). [lo mpu3Haky oOkpacku
HaOmoaercs 1Ba PEHOTUIIA: OKPAIICHHBIN U HEOKPAILICHHbIH. ECIH 110 0JHOMY IpU3HAKY MOXET
OBITH 5 ()EHOTHUIIOB, a TIO IPYroMy — 2, TO Bcero Bo3MoxkHO 5*2=10 ¢enorumnos (1 6as).

b) 8 Tunos ramet. Cyzis 110 yCI0BHIO, TOPSAIOK PACTIONOXKEHUSI TEHOB HAa XPOMOCOME CJICTYIOITHMN:
BAc. Eciu A cuemneno ¢ B B nuc-nonoxkenuu, a ¢ C — B TpaHc, TO ABOWHBIE KPOCCOBEPHI — ATO
rametsl aBc u AbC. Ux coBmecrrag ugactora = 0,06%0,16=0,0096. To ecTp KaXIoro THIIa
IBOMHBIX KpoccoBepoB 1o 0,48%. Becex kpoccoBepoB no renam A u B nomxHO ObITE 6%, U3 HUX
0,96% y»xe npuxoauTcs Ha IBOMHBIE KPOCCOBEPHI. 3HAYUT, HA OCTABILIHUECS KPOCCOBEPHBIE TAMETHI
Abc n aBC npuxomutcs 6-0,96=5,04%. Kaxmoro u3 3tux TUnoB ramer 1o 2,52%.

Bcex kpoccoBepoB mo reHam A U ¢ JOKHO ObITh 16%, u3 Hux 0,96% yke mpuxomurcs Ha
JBOMHBIE KPOCCOBEPHI. 3HAYUT, Ha OCTaBIIHECs KpoccoBepHble TaMeTsl ABC u abc mpuxoaurcs
16-0,96=15,04%. Kaxxmoro u3 3tux TUIOB rameT mo 7,52%. Ilocime HaxoxkaeHus 4acTOT 6 TUIIOB
KPOCCOBEPHBIX FaMeT MO>KEM HAWTH YaCTOThI OCTABIIUXCS ABYX THUIIOB HEKPOCCOBEPHBIX raMeT,
BbunTas u3 100% 4yacToThl U3BECTHBIX raMeT. Bce yacToTsl rameT npeacrapieHsl B Tadnuue (3

06aJa).
ABC 7,52%
ABc 39.,48%
AbC 0,48%
Abc 2,52%
Abc 2,52%
aBc 0,48%
abC 39,48%
abc 7,52%

B) IlpencraBum ckpenuBanue AaBbCcEe*aabbccee. Ha pacmiennenue mo denorumy Oynet
BJIMATH paclleIIeHHe M0 raMeTaM y reTepO3UroTHOro pacTeHus. PacuienyieHue no rameram 0e3
yuéta reHa E ykazano B tabmune myHkta b. Ha ¢enorun mo pasmepy miona BIUSET 4YHCIIO
JIOMUHAHTHBIX ajutesnel mo reHam A u E. Torna, ecnu B ramMeTy OT reTepO3UIOTHOTO PacTEHHUs
nornasi ajjiens A, To ¢ BeposTHOCThIO 1/2 Tyna nona enie U ansens E, 4ro npuBeaéT K NOsSBICHUIO
CPeAHHUX 1O pazMepy mioa0oB. C BeposTHOCTHIO 1/2 moman ajuiens €, 4YTo NPUBEIET K MOSBICHUIO
MEJIKUX TUIONIOB. ['aMeThl, conmeprkaiiue ajienb a, ¢ BeposSTHOCThIO 1/2 comepxar amiens E u
IPUBEAYT K 00pa30BaHHIO MEJIKHX IJIOIOB, & C BEPOATHOCTHIO 1/2 comepKar ajuiesb € U MPUBEIyT
K 00pa30BaHUIO CAMBIX MEJIKUX ILI0/I0B.

Ha pacumenienne no okpacke BiusitoT redbl B u C. BC nmpuBenér k okpameHHOMY (eHOTUITY
MOCJie aHAIU3UPYIOUIETO0 CKpEIIMBAHMS, a BCE OCTAJbHBIE THUIIBI T'aMET OT Te€TEPO3UTOTHOTrO
pacTeHus MPUBEAYT K HEOKpalleHHOMY (EeHOTHUITY MOCJe aHaTU3UPYIOLIEro ckpemuBanus. Toraa
MOKHO MoAu(uUIMpOBaTh Tabmuiy W3 nyHkra b, no6aBuB Tyga (eHOTHUIBI, K 0Opa30BaHUIO
KOTOPBIX IPUBEET aHATTU3UPYIOIIEe CKPEIIMBAaHUE.



ABC 7,52% Oxp., 1/2 cpennux u 1/2 menkux

ABc 39,48% Heoxkp., 1/2 cpeanux u 1/2 menkux

AbC 0,48% Heokp., 1/2 cpepnux u 1/2 Menaxux

Abc 2,52% Heoxkp., 1/2 cpennux u 1/2 menkux

Abc 2,52% Oxp., 1/2 menkux u 1/2 caMbIX MEJIKHX
aBc 0,48% Heoxkp., 1/2 menkux u 1/2 caMbIX MEJTKHX
abC 39,48% Heoxkp., 1/2 menkux u 1/2 caMbIX MEJTKHX
abc 7,52% Heokp., 1/2 menkux u 1/2 caMbIX MEIKHUX

Torma wrToroBOE pacuielyieHHe 1O (EHOTHIIAM TI0CIe AHAIM3UPYIONIETO CKpPEIIMBaHUS
MIPE/ICTaBIICHO B Tabnuiie (2 6aJsia)

OKp., cpenHue 3,76%
Okp., MenKue 5,02%
Okp., caMble MEJIKHE 1,26%
Heokp., cpennne 21,24%
Heoxkp., menkue 44,98%
Heokp., camblie menkue 23.74%

') Camoonbiienue — 310, 1o cyTtH, ckpemmbanne AaBbCcEe* AaBbCcEe. Jlyume paccmorpers
OTJIEJIBHO paclUierieHue 1o cuerieHHbIM reHaM (A, B u C) u otnenbHo pacuierienue no reny E
(1/4 EE, 1/2 Ee, 1/4 ee).

Jns pacmeruienus no ream A, B u C Oynem ucnonb3oBaTh 4acTOThl raMeT M3 MyHKTa b u
n300pa3um pemérky [lennera. YacToThl FeHOTUIIOB HAXOAATCA KaK IEPEMHOKEHHSI YaCTOT raMeT,
Ha IepeceueHnH KOTOpbIX oOpa3yeTcs onpeenéHHas siueiika. Bee sueiiku, koTopble IPUBOIAT K
HOSIBJICHUIO OKPAIIEHHOTO ()eHOTHII, B TAOIUIIE OTMEUEHBI XKEITHIM.

ABC ABc AbC Abc aBC aBc
(0,0752) | (0,3948) | (0,0048) | (0,0252) | (0,0252) | (0,0048)

abc
(0,0752)

abC
(0,3948)

ABC
(0,0752)
ABc
(0,3948)
AbC
(0,0048)
Abc
(0,0252)
aBC
(0,0252)
aBc
(0,0048)
abC
(0,3948)
abc
(0,0752)
Ecin HaJIOXKHUTH paciierieHne, KOTopoe MOXKHO TOJIYYUTh ¢ TOMOIIbI0 peméTku [leHHeTa Ha
pacuieruienne 1o reny E, To momyduTcs ciemytomiee pacueriienue mo ¢genoruiy (6 6as110B)

Okp., camble OOJIbIINE 1,83%
Oxp., OomnpIIHe 13,88%
Okxkp., cpenHue 22,96%
Okp., MeNKne 11,63%
Okp., caMble MEIKHE 0,71%
Heokp., camble OosbIine 4,42%
Heoxp., 6onpime 11,13%




Heoxp., cpennue 14,54%

Heokp., menkue 13,37%
Heoxkp., cambie Menkue 5,54%
3aganue 8.

1) Haiinem koaddurment otoéopa S, 3Hast, 4T0 Mepa qoMuHupoBanus h pasua 1/2 (3 6ama):
AN = Ny — N; = Nogés + Ny2poqohs = Nyqos
AN
" Noq, 10000+#0,1 0.65
AN — 4uCJI0 TIOTUOIIUX 0COOEH,
pasHoOCTb Mexy HadaibHbIM Ny (10000)u KkoHeuHbIM urcaoM N, (9350) ocobGeit
qo U Po — HavyaJIbHbIe YAaCTOThI ajliesiei

2) 3Has ko3¢ uireHT 0Tbopa, HAXOJUM IIPUCIIOCOOIEHHOCTH ToMo3uroT W,, u rereposuror Wi,
(3 basa):

S

Wy, =1—s=1-0,65=0,35
Wy, =1—hs =1— 0,65 0,5 = 0,675
Teneps UieM HOBYIO YAaCTOTY PELECCUBHOIO ajljlels Yepe3 YUCIEHHOCTh BBIKMBLIMX ocobeii (3
0ajia):
_ 2Noq5Wap + No2poqoWiz _ Noqo(qoWaz + PoWiz2)
T = 2N, = N,
10000 * 0,1 * (0,1 * 0,35 + 0,9 * 0,675)

q: = 9350 = 0,06872

3amanme 9.
IlycTs A — reH ypOKaiHOCTH Ty3BIPHHKA, Il KaXIblid amtens A mpubasnser mo 0,3 Kr/m?
YpOKalfHOCTH, BTOPOU ajiedb a — HEe MPUHOCUT HUKAKUX 3PPeKkToB. R — reH yCTOWYMBOCTH K
(uTOmaTOTEHy, KOTOPHIA BCTpewaeTcs y OaraTa, Kakmblii amiens I mpubasnser mo 0,2 Kr/m?
YpOKaiHOCTH, HO YMEHBIIAeT BbDKHMBaeMOCTh Ha 15%, BTopoil amnens R oOecreunBaer
YCTOWYMBOCTh, HO HE MPUHOCUT JIOTOJHHUTENIHHOrO yposkas. ba3oBas ypokaliHOCTH 0e3
«6oHycoBy» oT anneneii mpu 100% BeDKEBaeMOCTH cocTasseT 0,3 kr/m?.
1) OnucanHbIil B 3a/1a4€ METO/I CEIEKIIUHU MOApa3yMeBacT CKPEIIMBaHNE ABYX pa3HbIX BHIOB, B
pe3yabTaTe 4ero rnoiaydyaeTcs THOPU ¢ OJTHUM TallJIONIHBIM HAOOPOM XpOMOCOM OaTata u OJTHUM
rarIoOuIHBIM HAOOpPOM XPOMOCOM Ty3bIpHHKA. B pesynbpTaTe manbHEWIed MOJUILTONAN3aIuN
MOJIy4aroTCs J[Ba JUIUIOMIHBIX Habopa, TO €cTh rubpua OyneT HecTH B cebe JBe KONMUU TeHa
YCTOMYMBOCTH M JIB€ KOIMH T'€Ha YPOKAWHOCTH.
st moncueta yposkaitHoct U Kak10oro reHOTHITa Mbl BOCTIOJIb3yeMcst (hopMyJIToit
U= (B +Ug*Ny+Up*N)* (1 =W, *N,)
B — 6a3oBas ypoKalHOCTb
U, — ypOXXaHOCTb OT OJHOTO aJlyiesisa A
U, — ypOoKallHOCTb OT OJIHOTO aJlJIeNs I
W, — ynailok BbDKMBAe€MOCTH OT OJJHOTO aJlJIesisl
N, — yucsio konuu asens A
N, — 91C/10 KONIUH ajiens r

AA Aa aa
rr 0,91 0,7 0,49
Rr 0,935 0,68 0,425
RR 0,9 0,6 0,3




Onrtumanehbiit TeHOTUIT AART — ypoxkaitHOCTh OyJeT paBHATHCS
U=(03+03%2+02%1)*(1—-0,15%1) = 0,935 kr/m2
(4 6a/u1a 32 TEHOTHI M MOJACYNTAHHYIO YPOKAHHOCTD)
2) BriBenieHHBIH THOPUIHBIN COPT OYJET BBITOJHEE, TAK KaK Y MENeIbHOro 0araTta MakCUMallbHas
YPOXXKalHOCTh TOCTUTAETCS [IPH T€HOTHIIE I
U=(03+03%0+0,2%2)*(1—0,15%2) = 0,49 kr/m2
(2 6a/ta)
3) Jlns BbIBeneHHUs AUTETEPO3UTOTHOTO COpPTa HEOOXOIUMO CHayajla MOJYYUTh TPU YUCTHIC
JIMHHU: ITy3bIPHUKH ¢ TeHoTHIIaMu AA u Oatathl ¢ reHotunaMu RR u rr. [Topsgok neiicteumii (3
0aJjLia).
[TpousBeneM aBa MEKBUIOBBIX CKPELIUBAHUS:
P: AAXRR
F1: AR

P: AAXIr
F1:ar
[Tomyuensl crepusibHbIe THOPUABL. 1151 BOCCTaHOBICHUS (PEPTUIILHOCTH HEOOXOAMMO ITPOU3BECTH
MOJIAILIOU U3 ALIHIO:

AR -> nomumuionmuzamnus -> AARR

Ar -> nomuiuionauzanus -> AArr
DTH cOpTa HY>KHBI KaK MPOMEXKYTOYHBIC YACTHIC TUHUU JIJIs1 BBIBEACHUS TUTETEPO3UTrOThl AaRTr.
CkpenmBaeM UX MEXy co0oi

P2: AARR x AArr

F2: AARr
[Tomydyaem uHTepecyromuii Hac GepTuibHbI copT. OAHAKO [UIsl €ro MOAJEp:KaHUs MPHUAETCS
MOCTOSIHHO HCIIOJIb30BATh CKPEIIMBAHUE YUCTHIX JIMHUM.

3ananmue 10.
A) Bo3M0OHO Tpu NOMapHbIX BeIpaBHUBaHUSA: 1 U 2 nocienoBarenbHocTH, 2 1 3, 1 1 3 (1 6am).
b) IToncunTaem /Ui Kax/10ro BEIpaBHUBAHUS OUKH
ATTAGC
AAT GC
s=+4+5—-34+5-5+5+5=12
ATTCCC
ATTGC _
s=+5-3+5-3+5-5=4
ATTCCC
ATTAGC
s=+4+5+5+5-3-3+5=14
HauGonpmmii cuer paBen 14 y Tperbero BbelpaBHHBaHHUs (3 0ajia NpHM YCJOBHU BEPHOIO
NoJACYeTa U YKa3aHUSI BEPHOI0 BLIDABHUBAHNS).
B) CocraBum npoduiis BelpaBHUBaHUS (4 6aJia)

1 2 3 4 5 6
A 1 0 0 0,5 0 0
T 0 1 1 0 0 0
G 0 0 0 0 0,5 0
C 0 0 0 0,5 0,5 1
- 0 0 0 0 0 0




I') 3anumem UTOroBOe BEIPAaBHUBAHKE U MOACYUTAEM OUYKH (3 HaJiia)
ATTCCC
ATTAGC
AAT GC
s=(+5%x1) + (-3x1)+ (+5x1)+ (-5x05%x2)+ (+5%x0,5—3x%0,5)
+(+5%x1) = 8



