«JIomonocoB» 2023 - 2024 11 kaacc
BJIOK 1. Bapunant 1

3agaya 1. 10 6anioB C nmomorsio OyKBEeHHOTO mu(dpa 1aiiTe ONMMCaHKe 371aKa, TPEICTaBICHHOTO
Ha PUCYHKE.

ITo xapakTepy pocta o0eroB:

A — IJIMHHOKOPHEBUIIHBIH;

b — mioTHOIEpHOBUHHBIM.

JIucropacnonoxenue: B — myroBuaroe;

I' — cynpotusHoe; [l — ouepeaHoe.

JlucroBbie miiacTuHKU: E — HanpaBiieHbl CTPOTo BBEPX;
K — OTKJIOHEHBI TOPU30HTATIBLHO; 3 — XOTS ObI HEKOTOPHIE
JIUCThS MMOHUKAIOIIHE.

Baaraaume gucra: 1 — 3aMkHyTOE;

K — HezamkHyTOE.

S3bivyok: JI — orcyrcTtByer; M — NIMHOW NpPUMEPHO
paBeH LIMpHMHE JucTa Win Kopoue; H — mimHON BaBoe
00JIbIIe IIMPUHBI JHUCTA.

Yumku: O — kopoue s3p1uka; [1 — 1rHHEe A3bIYKa.
Oo6mee couerue: P — kuctp; C — cynran; T — pbixias
METeNKa; Y — IJIOTHAs MeTeKa.

Koaocok: @ — 0qHOIIBETKOBEIN;

X — MHOTOLIBETKOBBIH.

KoJsockoBbie yemyn: 1] —c octero; U — 6e3 ocrei.
Oco0ble mpusnaxku: III — Braranume Jnucra
crunocHyToe; 1] — komockoBble udemryu omymieHsl; 'b — creGenb MMeeT NIMHHOE BOWIOYHOE
onyuieHue, bl — ka1l KOJIOCOK UMEET JUTMHHYIO MEPUCTO-PACCEYEHHYIO OCTb.

OtBer: 5, ,3, K, M, 0, C, ®, I, I mo 1 6aany 3a Kaxablii NPaBUJIbHBIN
OTBET

3amaua 2. 8§ 0aJ1J10B Vcnons3ys WILIFOCTPALUIO Pa3HOOOPa3Hs IIIOA0B, 00pa30BaHHbIX
aTNOKapITHBIM THHEIEEM, HAMETHTE BO3MOKHBIN ITyTh YBOTFOIIMH AIIOKAPIHEB, 3amcaB OyKBHI A,
B, B, I' HaunHas ¢ camoro paHHero K 0oJiee O3 AHIM THUTIAM:

A — couHas OIHOKOCTSIHKa abpuKoca;
b — MHOTOOpEIIEeK 3eMIsTHUKY ((ppara);
B — cniupanbHasi MHOTOJTMCTOBKA
MarHoJIuu;

[ — MHOTOKOCTSIHKa MaJIMHBI;

[l — xapriesna arnokapmHOro ruHenest

a

OtBer: B-b-T'-A 8 0ass10B 32 Bech MpaBUJIBLHBIN ps,

€CJIM M0CJIe/I0BATEeIbHOCTh HeBepHO 3anucana — (0, MoskHO aaTh 2 0ajia , eciiu
nepsas Oyksa B. Munyc 2 6a/ia, eciim numyT S OyKkB



3amaua 3. 12 0aJJ10B CxonbKo pas IpsAMast JIMHKS HA CXEME CTPOEHHS JKMBOTHOTO NIEPECEKAET:

A) opraHsl NUILEBAPUTETBHOMN
CUCTEMBI
B) oprassl AbIXaTe€IbHON CUCTEMBI
B) opraHbl BEIAEIUTEILHON CUCTEMBI
Brnummure B Tabnuity
COOTBETCTBYIOIIUE YHCIIA.

A b B

Toscuenue: yuumoigatime moibKo me Op2aHvl, KOmopuvle UOHbL HA PUCYHKe, eClu KaKue-1ubo
Op2aHvl 8 OelicmeumelbHOCMU NapHble, HO HA PUCYHKE 8UOeH OOUH Op2aH U3 Napbl, Mo
yuumsigaiime moybKo 0OUH

OTBET:

A b B
6 1 1

ITo 4 6ass1a 32 KaKAbIA NPABWIbHBINA 0TBET

3amaua 4. 12 0aJ1710B Ha pucyHkax npejicTaBlieHbl uepena Miaekonuraomux (6ykssl A-B),
n300paxEHHbIE C HECKOJIBKUX cTOpoH. Onpeaenute, K kKakuM otpsaam (uudpst 1-9) onu
npuHaanexat? Kakoi npeumyiiectBeHHbIi Tun nutanus (Oyksbl: I1 — miaotosausiit, P —
pacTuTenbHOsIHbIN, C — CMEIIaHHOSIHbIN) Yy 3THUX )KUBOTHBIX? OTBET 3aHecUTE B TaOIHILY.

A B B
OTtpsiabt:
1 — I'pe13yHbI 4 — HacekoMosiTHbIE 7 — PyKOKpBbLIbIE
2 — 3aiinieoOpa3Hble 5 — [lapHOKOTIBITHBIE 8 — Kuroobpazusie
3 — XumrHsie 6 — HemapHokonbITHBIE 9 — Ipumatsl
Orser:
Yepen A b B
OT1psa (mudpa) 3 1 3

Tun nuranusn (0yksa: I,
P, O)
ITo 2 6ansa 3a KaKablii NPABUJIbHBINA OTBET

C P II




BJIOK 2. Bapuant 5

3amauva 5. 14 6aJ1510B Paccuuraiite, 4eMy paBHa CpeHss JHHEWHAS CKOPOCTh JBUKEHHUS KPOBU
B cocyae nuameTpoM 30 MKM, eciu 3a 1 cekynay uepes Hero npoxoauT 0,003 Mk kpoBu?

1) OtBeT npuBeAUTE B MM/C, OKPYTJIUB TOJTYYECHHOE 3HAUECHHUE JI0 LIEJI0T0 YUCIIa.

2) B kakoM U3 COCYJIOB KpPOBb JIBHXKETCS ¢ paccuuTaHHOM Bamu ckopocThio? OTBET 3aluIIUTE B
BUie OYKBEHHOT0 0003HAUCHUS:

A — HwxkHss nonas BeHa; b — aopra; B — aprepuona; I — kanusp.

PEHIEHUE:

JIuneiinas ckopocts (V) oTpaxkaeT CKOPOCTh MPOABUKEHUS YaCTULl KPOBH BJIOJIb COCYA U PaBHA
00beMHO# ckopoctH (Q), IeNeHHON Ha IJIONIAIh CEYCHUsT KPOBEHOCHOTO cocya (S).

O6bemuas ckopocth Q = 0,003 Mxir/c = 0,003 Mm®/c = 3x1073 mm¥/c
Juametp cocyna d = 30 Mmxm = 3x1072 MM

TTomta e cedeHnst KpOBEHOCHOTO cocyma S = m X 12 = 1 x (d/2)? = 3,14 x (3x1072/ 2)? mm? = (3,14
x 9x1074 mm?) / 4

V=0Q/S=(3x102mm’/c x 4) / (3,14 x 9x107* mm?) = 4 mm®/c / (3,14 x 0,3 mm?) = 4,246 mm/c =
4 mm/c

CoriacHo MPOBEJAEHHBIM pacueTaM, CpefHssi JUHEHHAas CKOPOCTh JBWIKEHUS KPOBH B COCYJIE
nuametrpoM 30 MM paBHa 4 mm/c. C Takoi CKOPOCTBIO KPOBb JIBIJKETCS B apTEPHOJIaX.

OTtBeT:
1) 4 mm/c 8 6as10B
2)B 6 0as10B

Ommnodka B apupMeTHUeCKHUX pacyerax MUHYC 1 0asa

3anaua 6. 12 0aJU10B Kak Ha3bIBAIOTCA CTPYKTYPBI KOPBI GOJBIINX MOJYIIAPHH,
0003HauCHHbIE HA pUCYHKE mudpamu 1-4.
BriOepure U3 nMpenioKeHHOTO CITUCKA.

a - ICPBUYHAA MOTOPHA KOpa,

0 — mpeMOoTOpHas Kopa;

B — COMaTOCEHCOPHAs KOpa (KoxKHast
qyBCTBUTEIBHOCTB);

' — CIIyXOBas KOpa,

1l —BECTHOYJISIpHAs KOpa;

€ — ICPBHUYHAA 3pUTCIIbHAA KOpPA,

K — APEBHAS Kopa (B TOM YHUCIIE
OOOHSITENbHAS JIYKOBUIIA);

3 —acconuatuBHasd TEMCHHAA Kopa;, U -
acconraTuBHasA J100Has KOopa; K-— 0as3aibHbIE raHriinuv, J - MO30JIMCTOC TCJIO, M — BKYCOBas
Kopa

OTBET: 1 -0 - npemoTopHasi Kopa; 2 - a - IePBUYHAS MOTOPHAs KOPa;
3 - B— COMATOCEHCOPHas Kopa (KO:KHasi YYyBCTBUTEIbHOCTD);

4 - ¢ — nepBUYHAS 3pUTEJIbHAS KOPA;

ITo 3 6as1a 3a KaKIbIH NPABUJIbHBINA OTBET

3amaua 7. 6 0ajJ0B MspectHolii GoTanmk L pemun yauBUTL KOJUIET Ha 3BaHOM 00ele
HEOOBIYHBIM YTOIIEHUEM - 3arajikoi. ['ocTsM momanu 0111010 U3 MOpCKoi KammycTsl (Laminaria) u



I‘pI/I60B IIaMIIMHBOHOB. I/I HpeI[JIO)KI/IH TOCTAM OTragaThb I/IHFpe,[II/ICHTBI, 1aB UM Ta6m/1uy C
nmojickaskaMu. Beroepere B TabuIie moackasKy, Han0oJiee MmoaXo Iy 0 K JaHHOMY OOy .

A | OtBapHbIe CTTOPO(DHUTHI B COyCE U3 b | OTBapHbIe raMeTO(MUTHI B COyCe U3
TrarmIonaHOro CCITUPOBAHHOTO rarmIonaHOro CCITHUPOBAHHOTO MHULICIINA
MULIETUS

B | OTBapuble KapnocrnopopuTsl B coyce I' | OrBapHbIe TeTpacnopouThl C B COyce U3
13 ralIONIHOTO HECENITUPOBAHHOTO JUIUIOUAHOIO MULIENINS
MU

J1 | OtBapHbIe crIOPO(UTHI B COyCE U3 E | OrBapHblie rameTo(uThl B COyce U3
JUKAaPUOTUYIHOT'O MULCIIUSA JUKAaPUOTUYIHOT'O MHULCIIUSA

Otget: /I

3agaua 8. 16 0AJIJIOB VY HekoTOpOro BHja IMYENT CHHTE3 MUTMEHTA Tejla IPOMCXOMHUT U3 GECIBETHOTO
MPEIIIECTBEHHUKA Yepe3 KENThIA MPOMEKYTOUHBIM MPOAYKT. Jlaliee B HEKOTOPBIX YaCTAX TeNa KENTHIN
MPEIIICCTBEHHUK MPEBPAIIASTCS B TEMHO-KOPUYHEBBIM MMUTMEHT, U T4eJI MPUOOPETAET MOJI0CATYI0 OKPACKY.
3a Kax bl U3 9TaroB OMOCUHTE3a OTBEUAST ONPESIEHHBINA TeH (CM. CXEMY).

T'en W I'enY

decuBeTHBIH JKEJITBII TEMHO-KOPHUYHEBBIH
—_— —_— p
NpeecTBeHHHK MMHTMEHT MHUTMEHT

Ha niepBblii roj nmosiocaras napuua-myena BcTpeTuia TpyTHs ¢ 6ensiM TenoM (P). IIpu sTom nonosuna
paboumnx muén oKa3aluch ¢ OEJBIM TEJIOM, a Ipyras MOJOBHHA — ¢ oJocaThiM. Ha BTOpoii ro u3 3Toro yibs
BbIIETENa MoJoas onocatast napuua (F1). Ona BcTpetuna qpyroro TpyTHS ¢ O€JIbIM TEJIOM, HO B
noromctie (F2) oT Hero okaszanuch He TOJIBKO Oenble U mosocatsie, HO U 34% kENThIX pabounx maé.

A) Ilpennoxure Bce BO3MOKHBIE TEHOTHUIIBI POAUTENEH B 000MX CKpeIlIUBaHUAX. MyTaHTHbIE ajuleIn
0003HaUYbTE KaK W 1 Y.

b) Paccuuraiite nomto pabounx myén ¢ 6€JIbIM U MOJI0CATHIM TEJIOM CPEIN MOTOMKOB F2.

B) Onpenenure paccrosiHue B Mopranugax mexay renamu W un Y.

Pemenne:

VY nuén napuna u paboune muEnsl ABISAIOTCA TUILIONIHBIMA OpraHU3MaMu (J1Ba Ha0opa XpOMOCOM, KaXKIbIi
TeH NpPEACTAaBICH JBYMs aulenssMu). TpyTHH TalyIOWAHBI, TOCKOJIBKY OHHM DPa3BHBAIOTCA U3
HEOIUIOIOTBOPEHHBIX SIMII. Y TPYyTHEH OIUH HAOOp XpPOMOCOM, M TOJIHKO MO OJHOMY aJIJIENI0 KaXKI0ro T'eHa.
[TosToMy r00ast MyTanus o TeHaM U3 3a7jaudl MPOSBUTCS B (DEHOTHUIIE y TPYTHEH.

V¥ 6enoro tpyTHs rena W npescraBiieH He(hyHKIIMOHATIBHBIM ajuiesneM — W.

Annens reHa Y mpH 3TOM MOKET ObITh J1t0ObIM. Ero renotun mosxet ObITh 1160 W Y, mubo W Y.

JL1st napuiibl ¢ 1oJiocaTbIiM TEJIOM 0043aTeNbHO, YTOObI 00a reHa OblTM MPECTAaBIEHBI XOTS Obl OJJTHUM
byHKIIMOHANBHBIM ajuienieM. E€ reHoTun MoxxeT ObITh:

1) Ww Yy

2) WW Yy

3) Ww YY

4) WW YY

[Tocne ckpemuBanus cpean pabounx HaOIIOAAIOCh pacileruieHne o (PEHOTHUITY: TIOJIOBUHA OEJThIX
(TOMO3UTOTHI 110 MyTaHTHOMY QJIJIEITIIO W) H ITOJIOBHHA TTOJIOCATHIX (T€HOTHIT MOT OBl OBITH KakK y
POIMTENBCKOM IMYEIThI).

OTH CBeJICHHs TIO3BOJISIIOT YTOYHUTD T€HOTUIT POJIUTEIHCKOM MTUEIIbl: OHA ObLIa reTepo3urotHa 1o reny W.
XKenteie paboune Mpu CKPEIIMBAaHUHA OTCYTCTBYIOT, 3HAYUT, XOTS OBl OT OJHOTO U3 POAUTEINICH OHU
NOMYYHIH (QyHKIIMOHATBHBIN auiesnsb Y.

3TO BO3MOXKHO IPH CIEIYIONIHUX T€HOTHIIaX POTUTENICH:

1) Hapuua Ww Yy, TpyTens W Y.



2) Hapuua Ww YY, TpyTens W Y.
3) Hapuna Ww YY, TpyTeHs W Y
U3 storo yibs npoucxoaut napuia F1, B moToMcTBe KOTOPOil HaOIr01aeTcst MOSBICHHE Kak OelbIX, TaK U
KEITHIX paboumx Mmuén. DTo 03HaYaeT, YTO OHA caMa HeceT MyTaHTHbIe aiuienu W 1 Y. Cyas no genoruy,
napuna F1 moket umets Toapko rerotunn Ww Yy. 3To 03BOJISIET TONOTHUTEIBHO YTOUHUTH BO3SMOXKHBIE
reHoTunsl poaureneit (P), nckmouns Bapuant «apuma Ww YY, Tpyrens W Y».
[Tockonbky cpenu MOTOMKOB OT Gentoro TpyTHs F1 HaOiaromaroTcst He TONBKO Oernble, HO U JKeNThle paboune
m4¢€Jibl, TO, HIOMUMO MYTAHTHOTI'O aJIJICJIA W, OH HECET MYTaHTHBIﬁ AJUICIIb Y.
Ortser A.
Bapuanm 1. Tloaocatas napuua (P) — Ww Yy.
Beuslii TpyTens (P) —w Y.
IMonocaras napuna (F1) - Ww Yy.
Beawbii Tpyrens (F1) —wy.
Bapuanm 2. Tloaocartas napuua (P) - Ww YY.
Beawblii TpyTens (P) —wy.
IMonocaras napuna (F1) - Ww Yy.
Beawbii Tpyrens (F1) —wy.
8 0as10B : Mo 1 32 NpaBUIIBbHBIN TeHOTHII

Tak kak HaOMrOAaeTCS 3aMETHOE OTKJIOHEHHE OT cOOTHOIIEHus 2 : 1 : 1 cpeau MOTOMKOB OT MEPBOTO
CKPEITMBaHUS, MBIl MOKEM IMPEATION0KHUTD, YTO T€HBI HACIEAYIOTCS CIeTuIeHO. Bo3bMEM mapy TeHoB,
MPEACTABICHHBIX ABYMsI aJllesiaMH. J[omycTuM, 9TO HaM HEM3BECTHO pacipeielieHne MyTaHTHBIX aJlieei u
paccTosiHUuE MEKIY TeHaMU Ha XpOMOCOME.

JlomkHa HAOIFOAAThCS CIICAYOIIas KapTUHa (CM. PUCYHOK)

Wi Y PexomBuHaums, N% I;Vf D {( N
I q <
| | |
¥i2) w2y Yi2)

Mpu CKPELLMBAHIN C TPYTHEM
ANNENN OT LAPHLbI OKAXYTCA Ha
(DOHE PELIECCUBHBIX annenelt

Y1y (100 —N%):2
1

1
)}

1;;/(2) IY(Z) (100 —N%): 2
T T
w v
W Y(2) N%:2
I ]
T T
w y
I;V(Z) :’(1) N% : 2
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w ¥

[Mpunumas, uro (100% — N%) : 2 = 34%, naiiném, uro N = 32%. Takum obpazom, pacctosuue ot rena W 10
reHa Y paBHO 32 MOprauaam
Otser B:

Paccrosuue mesxay renamu W u Y — 32 mopranuzst. 4 0ajiia

s pemenust yactu b morpedyercs y3HaTh, Kakue ajuieIl HaXOJWINCh Ha OHON XpoMocome. [TockonbKy
KENTHIX pabounx ocodeit 06110 34%, OHHM HE SBJISAIOTCS PEKOMOMHAHTHBIMU (CM. PUCYHOK). TakuMm oOpazom,
W(1) — ‘ato nomunanTHbIq ayuieas W, Torna kak Y(1) — ‘3To pereccHBHBIH ajuiesns Y.

[ToxacTaBmsist B CXeMy COOTBETCTBYIOIIUE AJUIENIN M PACCTOSHUE MEXKLy TeHaMH, MTOIYYHM CIIEyIomIee
pacuiernyieHre 1Mo reHOTHITaM:

Ww yy — 34% (xenrtoe Teno);

ww Yy — 34% (6enoe Teino);



Ww Yy— 16% (mmosiocatoe Teno);
ww yy — 16% (6enoe Teno).

Otser b:
Cymmupys no ¢enorunaM, monydnMm S0% c 6eqabim TenoM; 34% c xearbiM TesioM; 16% mnosocaTbix
pabouux ocodeii.

4 0a1a

3agaua 9. 10 0a/JI0B VY Oakrepuil s 3amMTBI OT BUPYCOB €CTh CIIEHUAIbHBIE (DEPMEHTHI —
pectpukTasbl, pacuierisomue JJHK no cuMMmerpuuHbIM nociaenoBaTebHOCTSIM. OHM Ha3bIBaIOTCS 110
nepBbIM OyKBaM JIATUHCKOTO Ha3BaHMs poja M Bujaa Oakrtepuu, Hampumep, Bgl — pecrpukraza us
ramtoctHo# GakTepun Bacillus globigii. Pectpukrasa Bgl pacieruisier nociie1oBaTenbHOCTb:
5--—-ATATHT----3 —  5-A TATHT----3"

3’----THTAT'A-----5° 3’----THTAI' A-----5°.

Ha xonnax nonyuennsix @parmentoB J{HK Bcerna OynyT oanHakoBble U KOMIUIEMEHTAPHbBIE APYT APYTY
onHonenovyeunble yyactku JIHK, Ha3zpiBaeMbIMH WIMIIKMMM KOHLIAMU», T.K. OHU MOTYT COEAMHSATHCA
MeXxay coboil 3a cu€T oOpa3oBaHMsS KOMILJIEMEHTapHBIX Hap ocHoBaHMW. Ecin Takoill kommiekc
obpaborarpb (depmentom JIHK-nurazoir, npou3oiméT KOBaJEHTHOE COEAMHEHUE (PParMEeHTOB,
COCIMHEHHBIX «JTUMKUMH KOHLIAMU». [Ipy TaKOM CIIMBaHUU COeTMHEHNE KOHIIOB OJJHOTO (hparMeHTa npu
ero anuHe 6onee 900 HykJI€OTHIHBIX Hap mpoucxoauT B 10 pa3 yaie, 4eM COeIMHEHUE KOHIIOB JIBYX
pa3ubix pparmenToB. CoequHenue pparMeHTOB MPOUCXOIUT CIIyYalHBIM 00Pa30M.

[Mnasmuga pCO36 HecET reHbl YCTOMYMBOCTH K KaHAMUIIMHY W MEHUUMWIUIMHY U cocTouT u3 3420 map
HykiaeoTunoB. Pectpukrasa Bgl pacmieruiser 3Ty minasmMuay TOJNBKO MO TE€HY YCTOWYHMBOCTH K
NEHULWUIMHY B Hayajle 3Toro rexHa. B paiione pacwemnenus JIHK umeer mnocnenoBarenbHOCTBh
HYKJIEOTH/IOB:

S -TATATIHTTAAATTAATAAITTHAITTITAOTAATAATHATATOTITTIOOTAOATTIT-3°.
3-ATHTATAITTTAITTATTHHAT T TIATTHTTAT THTATALIALII TATI THTA-5’

[Mnasmuny obpaboramu pecrpukrasoir Bgl. [Tonydennyto cmech pparmento JIHK ob6padoramu JTHK-
murazoi. ITomyuennsie JJHK cmemanu c knetkamu Oaktepuil 0e3 mia3MuJ UM YyBCTBUTEIBHBIX K
anTu6bmoTukam. B vacte kietok mponukia JIHK mmasmuasl u uamenuna ux cBoiictBa. [lomyueHHble
KJICTKH BBICESUTH Ha TBEPIYIO MUTATEIBHYIO Cpey 0e3 aHTHOMOTHKOB. bputo momydeHo 21356 KooHwHi.
KneTku n3 kax/10i KOJIOHUU NEepecesyiv Ha Cpely, COAEPIKaIly0 KaHAMULIMH, Ha KOTOPO# pocT nanu 282
kosoHuu. KitleTkn U3 3THX KOJOHMH, Iepecesuin Ha cpey ¢ neHnpuimHoM. Ha atoit cpexne Beipocio 32
kosioHnid. M3 Hux Beyaenunu mwiazMuanyio JIHK, ona Obuta nmpencraBieHa IByMs pa3HbIMU MO JUTMHE
dbopmaMu, TPUIEM B KaXKI0W KOJIOHUU OBUT TOJIBKO OJTUH BH/I TIA3MUJIBI.

1. KakoBa a3pdekTuBHOCTH TpaHCcHOpMaIIUU KIETOK MIa3MuI0u (B % TpaHC(HOPMHUPOBAHHBIX KIETOK)?
2. Kak MOXHO OOBSICHUTH Pa3HyIO IJIUHY TUIa3MUI B YCTOWYHMBBIX K IEHUIIMIUTHHY KOJIOHUSIX?
3. CKOJIBKO pa3MEepHBIX KJIACCOB TUIA3MHJT MOKHO HAWTH B KOJIOHUSX, YCTOHYHUBBIX K KAaHAMUITUHY ?

Pemenne

CHauvarna HaiiiéM MecTo paclieruIeHus TIa3MUIbI pecTprKTaszoit Bgl.
5-TATATLITTAAATTAATAATTTIAIT I'T TATAATAATIATATLTITTILILITALIATL{T-3’
3’ ATLTATAITTTAUTTATTLLIAT THIILIITIATTUTTA TTUTATALIALITATI TITA-5’

Takux y4acTKOB OKa3bIBaeTCs /Ba. B pesyipraTe pacmienyieHus W3 IUIa3MUABI BBIPE3aeTCSd KOPOTKHH
bparmeHr:

5-TATHTTAAATTAATAATTTHATTTTTALITAATAATLIA-3’ 37 map HyKJIEOTHIOB
3’- AUTTTAUTTATTUUATTHUUITTATTUTTAT THTATL-5’



Ocraérces ykopoueHHas nuHerHas JIHK, cogepxaluas MHTaKTHBINA I'€H YCTOMYMBOCTH K KaHAMULMHY U
pacILEeIIEHHBIN I'eH YCTOMYUBOCTH K IICHULIAJUIAHY .

5’-TATLTITTILLITAIIATLIT TA-3’

3’- AIUAIITATTITHTA <— 3383 mapst —> ATIITAT-5
Hamum caiiT pecTpuKINM, BbiAeIUIu (parMenT — 2 6ajia

[Ipu cmmBanuu nunkux KoHmoB JIHK-nuraszoit nambonee dacto OyAyT COEIMHSATHCS KOHIBI 3TOM
MOJIEKYJIBI M1 00Pa30BBIBATHCS KOJIBIO JmuHOW 3383 maper HykieotunoB. Takas JJHK Oyner coobmarh
KJIETKaM yCTOMYMBOCTh K KaHAMUIIMHY U HE IaCT YCTOMUMBOCTH K MEHUIIUIUTUHY. BTOpoii (hparmMeHT us-
3a HeOOJIBIION UTMHBI HE MOXKET 3aMKHYTHCS B KOJIBIIO.

Bropoii BapmaHT IUTHpOBaHUS TPHUBOJUT K CHIMBAHHUIO JIMIKUX KOHIIOB ABYX (parmeHtoB. OH
POMCXOIUT MpUMEpHO B 10 pa3 pexe, a mociie CIIMBKY BTOpasi apa JIMITKUX KOHIIOB CKOPEE BCETO TaKKe,
KaK ¥ HCXOOHBIA (parMeHT 3aMKHETCA B KOJBIO. Takux Kojel U3 Mapbl (parMEHTOB MOXKET
obOpazoBaThcsi 4 BUaa: quMephl OOIBIIOr0 (parMeHTa B ABYX Pa3HBIX OPUEHTANMIX (MPaBbI KOHEII C
JIEBBIM KOHIIOM BTOPOTo (hparMeHTa U JIEBBIA KOHEI] C TIPaBbIM KOHIIOM BTOPOTO (pparMeHTa uiiu mpaBblid
C TIPaBBIM M JIEBBIH C JIEBBIM) U COSTUHEHHUS OOJIBIIIOTO M MAJIOTO ()parMeHTa B IBYX Pa3HBIX OPUEHTAIHIX
(BapuaHT MCXOTHOMN MIA3MUJIBI M UHBEpCHs Maoro (pparmenta). M3 HUX TOJNBKO B BapHAHTE HCXOIHOM
TUTa3MHJIBl BOCCTAHABIUBACTCS YCTOMYMBOCTD K TICHUIMIUIHHY.

Jluneitnast Monekyna, oOpa3oBaHHas CIIMBAHHEM JIBYX (PparMEHTOB, MOKET MPHUCOSAUHHUTDH €IIE OJIUH
¢dparmenT c emé B 10 pa3 MeHbIei yactoToi. Takue pparMeHTHI B TalibHEHIIIEM OyayT IUKIA30BATHCS
B TUIa3MHIBI TPEX pa3MepoB: U3 TPEX OONbHINX (pParMEeHTOB, U3 JABYX OONBIIMX M OJHOTO MAaJOTO U
OTHOTO OOJIBIIOTO M JABYX MasbIX. Tpu Manbix (parmMeHTa AagyT KOPOTKYIO ITOCIIEI0BATEIBHOCTH,
KOTOpasi He CMOXKET 3aMKHYThCS B KOJIBIIO U CYIIECTBOBATH B KJIETKe. B KaXk0M pazMepHOM Kiacce Oyier
HECKOJIbKO BAPHAHTOB C pa3HOU opueHTanueil pparmeHToB. TOIBKO B OTHOM U3 HUX BOCCTAHOBUTCS T€H
YCTOWYMBOCTU K MEHUIWUIMHY: MPaBblii KOHEN O0NbIIOr0 (parMeHTa COCIUHSETCS C JIEBBIM KOHIIOM
Majoro ¢parMeHTa, a MpaBblii KOHEI Maloro (parMeHTa — C JIEBBIM KOHIIOM BTOPOTO OOJIBIIIOTO
¢dbparMeHTa, a OCTaBIIUECS KOHIIBI IBYX OOJIBIINUX (YPArMEHTOB COCIUHSIOTCS C 00pa30BaHUEM KOJIBIIEBOM
mia3MuIbl uHOW 6803 mapel HykieoTuaoB. Jos Takux Monekyn Oyner meHee 1% Bcex rutazmuj.
BeposTHOCTh 00pazoBanus maazMu u3 4 u 6onee pparMeHToB enié Ha MOPSAIOK HUKE U UX O0OHApyKeHHE
NIPY JTAHHOM YHCJIE MTOJTyYSHHBIX TPAaHCPOPMHPOBAHHBIX KIIETOK HEPEATHHO.

1. Tak kak pacuierieHue peCTpUKTa30i HE 3aTParuBaeT reH yCTOMYMBOCTH K KAaHAMUIIMHY, BCE KJIETKH,
B pe3yibTaTe TpaHCchOpMaIMM MOJYYHUBIIKE JIIOOYIO0 IUIa3MHUIY, OyAyT yCTOHUMBBEI K KaHAMHUIMHY U
BBIPACTYT Ha Cpelie ¢ ITHM aHTHOMOTHKOM. Takum oOpa3om m3 21356 BeIpoCHIUX KOJOHHU TIIA3MUIY
noiayuyunu 282, BeIpocHIMX Ha KaHaMmuiuHe. D((EeKTUBHOCTh TpaHC(HOpPMAIMK TMPEACTABISIET JIOJI0
TpaHCHOPMHUPOBAHHBIX KJICTOK OT 00IIero ux yucia, T.e. 282:21356*100%=
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2. Ha xaHamMuinuHe MOTYT BBIPACTH TOJIBKO T€ KJIETKH, B KOTOpBIE IMOMAJU IUIa3MHJIbI, B KOTOPBIX B
pe3yibTaTe JMTUPOBAHUS BOCCTAHOBHUTCS IOCJEI0BATENBHOCTh HYKJIEOTUOB B I'€HE YCTOMYMBOCTH K
KaHaMULIMHY, paclleruiéHHas pecTpukra3oi. OcTajapHble IUIa3MUAbI, MOJIYYEHHbIE MO MPHUBEAEHHON
METOJIMKE, OyAyT COIePKaTh INOO T'eH C BBIIIEIUICHHBIM KOPOTKUM ()parMeHTOM, YTO MPUBEIET K CABUTY
paMK{ CUMTHIBaHUS (T.K. YHCIO YyNAJIEHHBIX HYKJIEOTHUAOB HE KpaTHO TpEM), JIubOO, NMPU HHBEPCUU
KOPOTKOTO (hparMeHTa, K MOSBICHUIO CTOI-KOJOHOB T.€. MPEKPaIICHUIO CUHTe3a Oenka. Takum ob6pazom
OOJIBIIMHCTBO MOJTYYEHHBIX [JIa3MU]] HE o0ecreyaT yCTOWYMBOCTH K KAHAMUIIUHY .
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3. Iomyuaercs 1 pazmep u3 oHOTO 6OIBIIOTO (hparMeHTa, J1Ba pa3MEpHbIX Kilacca U3 IByX (parMeHTOB
(2 6onpmX ¥ OONBIIION M MaJIbIA) U TPU PA3MEPHBIX Kiacca u3 TpEX (parMeHTOB (TpU OOJBIITNX, 1BA
GOJIBIIMX ¥ OJIMH MaJIbIH, OJIMH GOJIBIION U JBa MaJIbIX), TO €cTh 6 pa3MepHBIX KJIaccoB. (B
PEaTbHOCTH PA3IMYUTh MO JJTMHE IIa3MH/Ibl, OTIIMYAIOIIMECs Ha JITMHY Majioro (parMeHra, T.e. MeHee
yeM Ha 1%, HeBo3MokHO. [109TOMY B SKCIIEpUMEHTE, HallpUMeEp Ha JIeKTpooperpaMme, Oy 1yT BUAHBI
JMIIB TPU pa3MEPHBIX KJIacca, COOTBETCTBYomuE 1, 2 iy 3 xonusM 60JbIIoro pparMenra.

[1IKOIBHUKHY CKOPEE BCETO 3TOT0 HE 3HAIOT, HO MOTYT JIoTaaaThes.) 2 0aJia



