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BJIOK 1. Bapuant 3

3amaya 1. 10 o0OamioB C mnomompio OykBeHHOTO mmHdpa MalTe OMHCAaHUE 3J1aKa,
MPEACTaBICHHOTO Ha PUCYHKE.

ITo xapakTepy pocta noderoB:

A — IJITMHHOKOPHEBUIIHBIH;

b — peIxJ1I01€pHOBUHHBIIA.

JIucropacnonoxenune: B — myroBuaroe;

I' — cynpotusHoe; [l — ouepeaHoe.

JIucroBble miaacTuHku: E — HampasneHsl BBepx; K —
OTKJIOHEHBI TOPU30HTAJIBHO;

3 — IIOHUKAIOILIKE.

Baaraaume gucra: 1 — 3aMKHyTOE;

K — HezamkHyTOE.

S3b1vok: JI — OTCYTCTBYET WJIM OYE€Hb KOPOTKUH; M —
JUIMHOM paBeH WupuHE JmcTta; H — piuHOM 3aMeTHO
0oJiee MIUPUHBI TUCTA.

Yumku: O — kopoue s3p1uka; [1 — nrHHEe A3bIYKa.

Oo6mee couerue: P — kuctp; C — cynraH;

T — peIxnas meTenka; ¥ — rycras MeTelka.

Koaocok: @ — oqHOIIBETKOBEIN;

X — MHOTOLIBETKOBBIH.

KoJsockoBble yemyn: I — ¢ octsamu; U — 6e3 octeil.
Oco0bie npusHaku: 11l — Ko10COK ¢ My4KOM MENKHX BOJIOCKOB BHYTpH; 11| — Biaranuiie iucra
YEeTBhIPEXTPaHHOE B CEUEHUU; b — cTedenb nMeeT JUIMHHOE BOIIoYHOe onyieHue, bl — kaxapiii
KOJIOCOK UMEET JUIMHHYIO IEPUCTO-PACCEUEHHYIO OCTb.

o 1 6asuy 3a KaxKAbIi NPABUJILHBIA 0TBET
Otser: b, /I, /K, U, J1, O, P, X, 4, II{

3agaua 2. 8 0AJI0B Vcnonb3ys HILTIOCTPALMIO Pa3HOOOpa3us IUIOA0B, 00pa30BaHHbIX
aroKapIHbIM THHEIIEEM, HAMETHTE BO3MOYKHBIN ITyTh IBOJIIOIIUHU allOKAPIUEB, 3aMMHCaB OYKBHI A,
b, B, I', HaunHas ¢ camoro paHHero kK 0oJjiee Mo3AHUM THITaM:

> A — MHOTOKOCTSIHKa MOPOIIIKH;
. N b — counas oTHOKOCTSHKA CIINBHI;

' 5 B — nunapoauii MMNOBHUKA!

BOJIOCHCTBIN COYHBIN BOTHYTBIN

TUIIAHTUM U 3aKII0YEHHBIC B HEM

TBEPABIC IUIOAUKH - OPELIKH;

I' — cnupanbHas MHOTOJTMCTOBKA

KTy KHULBL, [] — kapnenna

aroKapIHOTO THHENES

Otser: I'-B-A-b 8 0aJ10B 32 Bech MPaBUIIbHBIN PAL,

€CJIM I0CJIeI0BATEILHOCTh HeBEepHO 3anucaHa — 0, MOKHO 1aTh 2 0aJuia , eciiu
nepsas Oyksa I'. Munyc 2 6aJ1a, ecjid nuuayT S OyKB



3agaua 3. 12 6aJ10B Ckonbko pa3 npsMas JUHHS HA CXEME CTPOEHHS )KUBOTHOTO

Tlosacnenue:

MEPECCKacT:

A) opraHbl NUILIEBAPUTEIBHON CUCTEMBI
bB) BTOpH4HYIO NOJIOCTH TENIA
B) opranbl KpOBEHOCHOU CUCTEMBI

BrumuTe B Tabnuily COOTBETCTBYIOIINE
4YHCIIa.
A b B

npu noocuéme yuumvl8amsv KaniCcovllil paz, Ko20a IUHUS NepeceKkaem Op2aHbl.

Hanpumep, 30ecv aunus nepecexaem mEMHO-cepblll KOHMYp 36E3004KuU  mpu pasd, a
YEHMPAIbHYIO YACTb (8blOENICHHYI0 CBEMIO-CEPbIM) 08a pa3d.
OTBET:
) A b B
7 2 2

ITo 4 6ass1a 32 KaKAbIA NPABWIbHBINA 0TBET

3anaua 4. 12 6a1/10B Ha pucyHkax npescTapiieHbl yepena MIeKONuTaoluX (6ykssl A-B),

n300paxEHHbBIE C HECKOJBKUX cTOpoH. Onpeaenute, K kKakuM otpsgam (uudps! 1-9) onn
npunajiexkat? Kakoit npeumyiectBeHHbli Tul nutanus (Oykssl: [1 — miorosansrii, P —
pacTuTenbHOAIHBIN, C — CMEIIaHHOSIHBIN) y 3TUX KUBOTHBIX? OTBET 3aHECUTE B TAOJIHILY.

1- I'pei3yHBI
2 — 3aiinieoOpa3HbIe

4 — HacexoMosiTHbIC
5 — [TapHOKOTBITHEIE

OTtpsiabl:
7 — PykokpbLible
8 — Kuroobpa3zusie

3 — XuIrHsie 6 — HemapHOKOMBITHBIE 9 — ITpumatsr
OTtBerT
Yepen A b B
OTtpan (uudpa) 3 4 2
Tun nuranus (0yksa: I1, P, C) 11 11 P

ITo 2 6anna 3a KaxKAbIiH NPABUJIbHBIH OTBET




BJIOK 2. Bapuant 4

3amaua 5. 14 0aJJI0B Paccuwuraiite, ueMy paBHa CpeIHss JHUHEHHAS CKOPOCTh JBHKEHUS
KpOBH B cocyze auamerpoM S0 MM, eciin 3a 1 cekyHay yepe3 Hero npoxoaut 0,01 Mk kpoBu?
1) OtBeT npuBeaAUTE B CM/C, OKPYTJIMB NMOJTYYEHHOE 3HaYCHHUE /10 OJHOTO 3HAKa MOCIE 3aMsITOM.
2) B kakoM U3 COCYJIOB KpPOBb JIBHXKETCS ¢ paccuuTaHHOM Bamu ckopocThio? OTBET 3aluIIUTE B
BUie OYKBEHHOT0 0003HAUCHUS:

A —aprepuona; b —aopra; B — HwkHsa nonasg BeHa; ' — kanusuisp.

PEHIEHUE:

Jluneitnas ckopocth (V) oTpakaeT CKOPOCTb MPOJBMXKEHHUS YaCTHUIl KPOBHU BIIOJIb COCyAa U
paBHa 00beMHO# ckopocT (Q), IeeHHOM Ha IJIOIIa/b CEYCHHS KPOBEHOCHOTO cocyaa (S).

O6bemuas ckopocth Q = 0,01 mxn/c = 0,01 mm/c = 1072 mm¥/c = 107° em/c
Juametp cocyna d = 50 Mmxm = 5x1072 MM = 5%1073 cm

[Tnomanp cedenus KPOBEHOCHOTo cocyma S = m X 12 = m x (d/2)? = 3,14 x (5x1072 / 2)? em? =
(3,14 x 25x1076 cm?) / 4

V=0Q/S=(10%cmc x 4)/ (3,14 x 25107 cm?) = 4 em®/c / (3,14 x 2,5 cm?) = 0,5096 cm/c =
0,5 cm/c

CoriacHo MPOBEJAEHHBIM pacueTaM, CpefHssi JUHEHHAas CKOPOCTh JBWIKEHUS KPOBH B COCYJIE
nuamerpom 50 mxm paBHa 0,5 cM/c. C Takoil CKOPOCTHIO KPOBB IBMXKETCS B apTEpUOIIaXx.

OTtBer:
1) 0,5 ecm/c 8 0a/10B
2)A 6 0ass10B

Ommnodka B apupMeTHUeCKHUX pacyerax MUHYC 1 0asa

3agaua 6. 12 0a1J10B Kax Ha3bIBaIOTCS CTPYKTYPHI KOPBI OONBINKX MOJTyIAPHIA,
0003HaYCHHBIE HAa pUCYHKe uppamu 1-4. Beibepure U3 mpeyioxkeHHOTO CIHCKA.

a - IepBUYHAsi MOTOPHAs KOPa;

0 — mpeMoTOpHas Kopa;

B — COMATOCEHCOpHAs Kopa (KoxKHast
YyBCTBUTEJIBHOCTD),

I — CIlyXOBas Kopa;

Il —BECTUOYJISIpHAs KOpa;

€ — 3puTeNIbHas KOpa;

K — JPEBHsISI Kopa (B TOM UHnCie
00OHATENbHAS TYKOBHUIIA);

3 — accolMaTUBHAs TEMEHHAs KOpa;
U - acCOIIMaTHUBHAs JOOHAs KOpa; K —
Oa3aJIbHbIE TAHTJIUHU,  JI1 - MO30JINCTOE
TENO0; M — BKycoBas Kopa

OTBET: Ilo 3 6a/u1a 3a Ka:KAblii NPABWIbHBIA OTBET

1 - B — coMaTOoceHCOpPHasi KOPa (KOKHAS YYyBCTBUTEJIbHOCTD);
2 - r — cJyxoBasi kopa; 3 - 1 —BecTHOYJIsipHas Kopa; 4 - K — 0a3ajibHbIe
TaHTJIMU



3agaua 7. 6 0aJJI0B MspectHblii GoTaHuk L pemmn yauBUTL KOIUIEr Ha 3BaHOM o0ele
HCOOBIYHBIM yTOIlleHHeM - 3araakoil. [octsam momanu Omromo w3 Hopu (Porphyra) wu
nonoepe3oBUkoB. UM mpennokun TrocTAM  OTrajaTh WHIPEOUEHTHI, JaB HM TabmuIy c
noJickazkaMu. Beibepere B TabnuIle OACKa3Ky, HanOoJee MOAXOAAIIYI0 K JAHHOMY OJIoTy.

A | OTBapHble CIOPO(HUTHI B COyCE U3 b | OtBapHbIe raMeTO(UTHI B cOyce U3
rarIONIHOTO CENITHPOBAHHOTO rarIONIHOTO CENTUPOBAHHOTO MULIEINS
MULEIHS

B | OtBapHble kaprocriopouThl B coyce I' | OTBapHbIe TeTpacopodUTHI C B coyce U3
U3 rarionIHOTO HECENITHPOBAHHOTO JUIUIONTHOTO MUIIENUS
MULENHS

1 | OTBapHble cIOpO(HUTHI B COyCE U3 E | OtBapHbIe raMeTO(UTHI B COyce U3
JUKapUOTUYHOIO MULIEIIHS JUKaPUOTUYHOIO MULIENIHS

Otser: E

Bbaok 3 Bapuant 3
3agaya 8. VY HekoToporo BHIa MMYEN CHHTE3 MUTMEHTAa Tella MPOUCXOTUT W3 OCECIIBETHOTO
MpEAIIECTBEHHUKA Yepe3 KENTHIA MPOMEKYTOUHBIA NPOAYyKT. Jlajsiee B HEKOTOPBIX YACTAX Tesa >KENThINA
MPEIIIECTBEHHUK TMpeBpaniaeTcs B TEMHO-KOPUYHEBBIM MUTMEHT, W IT4ella TpUoOpeTaeT MoJocaTyro
OKpackKy. 3a KaXJIblii U3 3TAallOB OMOCHHTE3a OTBEYAET ONpeIesIEHHBIN I'eH (CM. CXeMy).

I'en W IenY
OecuBeTHDBIH e ThI TEMHO-KOPHYHEBbIH

—2 —_—
npeﬂUIECTBEHHHK IMHIMCHT MUIMEHT

Ha mepBsiii Tox mosnocaTasi napuua-myena BeTpetuia TpyTHs ¢ 6ensiM TenoM (P). Ilpu sToM mosnoBuHa
paboumnx muén oKa3aIuch ¢ OEIBIM TEJIOM, a Apyrasi MOJIOBHHA — C 1oyIocaTteiM. Ha BTOpO#i ros U3 3T0r0 yiubs
BbUIeTENa Mosoaas moinocatas napuna (F1). Oma BcTpetwna apyroro TpyTHS C OenbIM TEIOM, HO B
noromctie (F2) oT Hero okaszanuch He TOJIBKO Oenble U mosocatsie, HO U 48% kENThIX pabounx mué.

A) Tlpennoxure BCce BO3MOXKHBIE T'€HOTHIIBI POAHMTENECH B O0OMX CKpEHIMBaHUSX. MyTaHTHBIC aJlIeId
0003HaYbTE 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 n Y.

VY nuén napuna u paboune m4Ensl ABISAIOTCS TUIUIOUIHBIME OpraHu3MaMu (J1Ba Habopa XpOMOCOM, KasKIbIi
TeH NPEACTAaBICH JBYMs auiesnssMu). TpyTHU TalyIOWAHBI, TOCKOJIBKY OHHM DPa3BUBAIOTCA U3
HEOIUIOJ0TBOPEHHBIX L. Y TPYTHEH OJUH HA0Op XPOMOCOM, U TOJBKO MO OJHOMY aJIJIETI0 Ka)KAOro reHa.
[TosTomy mro0ast MyTalus 1o reHaM U3 3a/1a4u NPOSBUTCS B (PEHOTUIIE y TPYTHEH.

VY Genoro TpyTHs 0053aTENIBHO NOJKEH OBITh amiesb W, a BTOPOM I'€H MOXKET ObITh HPEICTaBICH Kak
¢yskioHanbHbIM (Y), TaK U MyTaHTHBIM (Y) ajuiesieMm.

Taxum 00pa3oM, MOKHO NPEJIOKUTh 2 BApHAHTa TEHOTUIIOB JUIsl OEJI0r0 TPYTHS:

HwY
2)wy

[Tonocatas napuma-miena HeCET XOTsI ObI IO OJJHOMY (YHKIIMOHATBHOMY aJUICITIO KKAOTO U3 TeHOB. Takum
obpa3zom, e€ renorur W- Y-.

[TockoybKy B CKpEIIMBaHKUK C OSJIBIM TPYTHEM ITOJIOBHHA Pa0OYHMX OKa3aiach OCJIBIMH, 3TO 03HAYAET, YTO
napuiia rereposurorna no reay W: Ww Y-.

Eme gacth pabounx muén ObIIH MOIOCATHIMH. DTO BO3MOXKHO TOJIIEKO B TOM CITydae, €CIH XOTs ObI OT
OJTHOTO W3 POJHTEIICH MOTydeH aiesb Y.



1) IMosocaras napuua (P) — Ww Yy; beaniii Tpyrens (P) —w Y.
2) lMorocaras napuna (P) — Ww YY; Beaslii TpyTens (P) —w .
3) oaocaras napuna (P) — Ww YY; Beavlii TpyTens (P) —w Y.

[TockonpKy cka3zaHo, 4To y napuubl F1 B mOTOMCTBE MOSBHIMCH HE TOJBKO MOJOCaThie U Oelible, HO U
XKeJTble paboure Muelibl, 3TO 03HAYAET, YTO OHA SBJIAETCS HOCUTEIbHULICH 000X MYTaHTHBIX ajuienei: W u
Y (MHaue XOTh 10 KAKOMY-TO U3 NPU3HAKOB He ObLIO Obl paciueruieHusi). Tpyrens F1 nomkeH Takke HecTu
aJlJIeNb Y, MHa4Ye KeNThIX MYET B IOTOMCTBE HE IOJTY4YUTCS.

TakuM 00pa3oMm, reHOTUIbI ocobeii B F1:

[Mapuna — Ww Yy; beblit TpyTeHs — W Y.

3T0 MO3BOJISIET YTOYHUTh T€HOTUIIBI poauTeneit napuisl F1. XoTs Obl 01MH U3 HUX JOJDKEH HECTH ajlieb Y.
Otger A.

Bapuanm 1. llosocaras napuua (P) — Ww Yy;

Beastii TpyTens (P) —w Y.

Iosocaras napuua (F1) - Ww Yy.

Beuaslii TpyTens (F1) —w y.

Bapuanm 2. Illonocaras napuna (P) - Ww YY;

Beawlii TpyTens (P) —wy.

IMosocaras napuna (F1) - Ww Yy.

Beawblii TpyTens (F1) —w y.

8 0as1oB: Mo 1 0asry 3a KaKAbIiH NPABUILHBINA OTBET

Tak xak Ha0JIFO1aeTCS 3aMETHOE OTKIIOHEHHE OT COOTHOIIeHH 2 : 1 : 1 cpeau MOTOMKOB OT MEPBOTO
CKPELIMBAHMUS, MBI MOJKEM TIPEIOJI0KHTh, YTO T€HBI HACIEAYIOTCA CIeTIeH0. Bo3pMEM mapy reHos,
MPEJICTaBICHHBIX ABYMS ajiesiMU. JIomycTUM, 4TO HaM HEM3BECTHO paclpeiesieHue MyTaHTHBIX ajjiesiell 1
paccTosiHuEe MEKIYy TeHaMU Ha XpOMOCOME.

Jomxna HabmoaaThCs CeayIoas KapTuHa (CM pmcyHo,)
Wm Ym PekomBuHaums, N%

» >
I T |
Y2y w2 Y2\
[pu CKpewwmBaHK C TPYTHEM
anneny oT LuapuLbl OKaXyTca Ha

(hoHe peLiecCuBHbIX annenen

V() (100 —N%): 2
1
T
y
PIV(Z) {(2) (100 —N%): 2
T T
w y
Wi1) Y2y N%:2
| |
T T
w ¥
W) Y(1) N%:2
] 1
1 T
w v

[Mpunumasi, aro (100% — N%) : 2 = 48%, Haiiném, uro N = 4%. Takum 00pa3oM, pacCTOsSHHE OT reHa
W 1o rena Y paBHO 4 MOpraHuiam.

Ortser B: Paccrosinue mesxay renavu W u Y — 4 mopranuasl. - 4 0ajuia

st perienus yactu b motpedyeTcs y3HaTh, KaKKe aJljIelId HaXOAUIKCh Ha OJTHOM XPOMOCOME.
[TockonbKy kenThIx padounx ocodeit 0b110 48%, OHM HE ABIAIOTCS PEKOMOMHAHTHBIMHU (CM.
pucyHok). Takum oopazom, W(1) — ‘310 nomuHanTHblq awiens W, Toraa kak Y(1) — ‘310
PELIECCUBHBIN aJlJIeNsb Y.



[MoncTaBmsisi B cXeMy COOTBETCTBYIOIIUE aJUICIIN M PACCTOSTHUE MEXK/Ty TeHAMU, MOTyYUM
ClIelytolllee pacuieryIeHUe 10 TeHOTHIIaM Cpeu padoyux:

Ww yy — 48% (>xenToe Temo);

ww Yy — 48% (Genoe Teno);

Ww Yy- 2% (mmomocaroe temno);

WwW yy — 2% (Oenoe Teno).

Ortsert b:

Cymmupys no ¢penorumnam, noaydum 50% c 6eqanim Tesaom; 48% c xearbim Tesiom; 2%
M0JIOCATBIX Pa00YHUX 0CODEN.

4 panna

Bamaua 9. 10 0a/I0OB Y Gakrepuii 1y 3alIUTHI OT BHPYCOB €CTh CHENMAIbHBIE (DEPMEHTHI —
pectpukTasbl, paciemsionye JJHK no cummerpuunbsiM nocnenoBareabHOCTSIM. OHM Ha3bIBAIOTCS 110
nepBbIM OyKBaMm JIATUHCKOTO Ha3BaHUs poja M BHaa Oakrepuu, Hampumep, Kpn — pectpukraza u3
Klebsiella pneumoniae, Bo30yaurens oxnoit u3 ¢opm mHeBMOHHMH. Pectpukraza Kpn pacmiemiser
110CJIEI0BATEIBHOCTB!

5S’-ITTAOO-3> — 5’-r rranma-3

3-IUATIT-5° 3-IUATT r-s’

Ha xonnax momyuenusix ¢parmentoB JIHK Bcerma OynyT OJMHAKOBBIE M KOMIUIEMEHTapHbBIE APYT
npyry opaHouenodeunsle ywyactku JIHK, Ha3piBaeMbIMH <(JIMOKUMHM KOHLAMH», T.K. OHH MOTYT
COEJIMHATHCSA MEXIy co00il 3a c4ér oOpa3oBaHMs KOMILJIEMEHTAPHBIX Map OCHOBaHMM. Ecimm Takoi
KomIuiekc o0paborats pepmentoM JIHK-nuraszoit, npon3oia€ér KOBaJeHTHOE COEIMHEHHE (PPAarMEHTOB,
COCIMHEHHBIX IMIKUMH KOHIIaMmW». lIpu TakoMm CIIMBaHWU COEIMHEHHWE KOHIIOB OJHOTO (pparMeHTa
npu ero anuHe 6osiee 900 HykneoTHIHBIX Map npoucxoaut B 10 pa3 yaie, 4eM COeJUHEHHE KOHIIOB
NBYX pa3HbIX pparmMenToB. CoeauHeHue (pparMeHTOB MPOUCXOIUT CIy4aifHBIM 00pazoM.

[Tnasmuna pLG325 Hec€T reHspl yCTOWYMBOCTH K KAaHAMUIIMHY U TETPAIMKINHY B cOCcTOUT U3 4620 map
HykJIeoTua0B. Pectpukraza Kpn pacmiemisier 3Ty MiIa3MUay TOJBKO IO T€HY YCTOHUMBOCTH K
KaHAMUIMHY B Hawaje 3Toro reHa. B paitone pacmeruienns [IHK wnmeer mocnenoBarensHOCTB
HYKJICOTUIOB:
5-TAAITITTAIIIITAATTAAAIITAAIITTITAIIIT ITATATATT TALIIIATTATALIT TATIL-3°.
3-ATTTAIIATIT ATTAITTT TATT TAAOITITHTATUTHTHUATITTHITHTTHATAT -5°
[Tna3muny obpabotanu pecrpuktazoir Kpn. Ilonxydyennyio cmech ¢pparmentoB JIHK o6padoramu THK-
aurazoi. ITomyuennsie JJHK cmemanu c knetkamu Oaktepuil 0e3 Mmia3MuJ UM YYBCTBUTEIbHBIX K
anTu6moTukam. B vacte kietok mponukia JJHK mmasmuasl u uamenuna ux cBoiictBa. [lomyueHHble
KJICTKH BBICESUTH Ha TBEPIYIO MUTATEIBHYIO Cpeay 0e3 aHTHOMOTHKOB. beiio momydyero 18356 komoHwmid.
KneTku u3 xax10o¥ KOJIOHUU MEPecesid Ha Cpeay, COJAepKAIlylo TeTPAlMKINH, Ha KOTOPOH POCT Jaiu
143 xononnn. KitleTkn U3 3THX KOJOHUH Mepecesuid Ha cpely ¢ KaHaMHIIMHOM. Ha 3Toit cpene BBIpociio
16 xononwuii. 3 Hux Beyienunu miasmuanyto JJHK, ona Obuta nmpeacraBinena qByMs pasHbIMU 10 JAJTHHE
dbopmamu, TPUIEM B KaKI0W KOJIOHUU OBUT TOIBKO OJTUH BH/I TUIA3MUIBIL.

1. KaxoBa apdextuBHOCTD TpaHCHOpMALMK KIIETOK T1a3MH 10 (B % TpaHCPOPMUPOBAHHBIX KIETOK)?
2. Kak MOXHO OOBSICHUTD Pa3HYIO JJIHHY IUIa3MUJI B yCTOMYMBBIX K KAHAMUIIMHY KOJIOHUSX?
3. CKOJBKO pa3MEpHBIX KJIACCOB TUIA3MHU MOKHO HANTH B KOJIOHUSX, YCTOMUUBBIX K KAHOMHUIIHHY ?

Pemenue
CHayasa HailIéM MeCTO pacilelUIeHHs IIJIa3MUJIbl pecTpuKTazoi Kpn



5’-TAAUTTTTAOHTAATIAAAITAANTTI TAHITITATATATT TALIUATTATALIT TATI-3".
3-ATTTAHIATITATTAITTT FATT FTAANLNTITOFATHTHTHIATET TLLITIT I'IIATAI-5".
Taknx y4acTKOB OKa3bIBaeTCs ABa. B pe3ynbrare pacmieruieHus U3 I1a3Muabl BEIPE3aeTCsl KOPOTKUN
¢dparmeHT anuHON 34 mapbl HYKJICOTHIOB, PEACTABIIIONUI cO00H y4acTOK reHa yCTOMYMBOCTH K
KaHAMHULIIHY:

5’-I'TALILUTAATTAAAITAAITTITALILTLITATATAT-3’
3*-TATTALTTT TATTTAALITITUT AT T TILATI -5

Hamuiu caiiT pecTpuKUINM, BbIIeJWIH (hparMeHT — 2 6ajiia

Ocraérest ykopouenHass nuHeidHas JIHK, coxepxamas Hepacuierui€HHBIM T'€H YCTOMYHMBOCTH K
TETPALUKIINHY U PACIIEIIEHHBIM I'€H YCTOWYUBOCTU K KAHAMULIUHY .

5’- TTALLIATTATALII TATI <— 4585 map —TAALTI-3

3-I'TUUTHTTTATAL ATT 'ALLATI -5’
[Ipu cmmBanmm munkux koHuoB JIHK-mmraszoit mambonee wacto OyayT COEMMHATHCS KOHIIBI ATOM
MOJIEKYJIbl U 00pa30BbIBaThCA KOJIbLO AMUHON 4585 map HykneotunoB. Takas JIHK Oyxer coobmath
KJIETKaM YCTOMYMBOCTh K TETPALMKIMHY U HE JACT YCTOMYMBOCTH K KaHAMHMLMHY. BTopoil ¢pparmeHT
13-32 HEOOJIBIION UIMHBI HE MOXKET 3aMKHYTHCS B KOJIBIIO.
Bropoii BapuaHT JIUrHpoBaHUS NPUBOAUT K CHIMBAaHUIO JIMIIKUX KOHLOB ABYX (parmeHtoB. OH
IIPOUCXOOUT IpuMepHO B 10 pa3 pexe, a mocie CIIMBKMA BTOpas Iapa JMUIKUX KOHIIOB CKOPEE BCETO
TaK)Ke, KaK U MCXOJHBIN (hparMeHT 3aMKHETCS B KOJIbLIO. Takux KoJsel U3 mapbl GpparMeHTOB MOKET
oOpa3oBaThCs 4 BuAa: JUMeEphl 00JbIIOro (pparMeHTa B JBYX Pa3HbIX OpUEHTALUAX (MpaBblidi KOHEIl ¢
JIE€BBIM KOHLIOM BTOPOro (pparMeHTa WU JIEBBIH KOHEI C MpPaBbIM KOHIOM BTOPOro ¢parMeHTta Wiu
NPaBbIif ¢ IPaBbIM U JIEBBIH € JIEBBIM) U COEAMHEHUs OOJIBIIOTO M MAJoOro ()parMeHTa B JIBYX Pa3HbIX
OpHEHTAIMAX (BapuWaHT WCXOAHOM IIa3MHUAbI U WHBEpcUs Maioro (parmenta). M3 HHMX TONBKO B
BAPUAHTE MCXOJIHOM IUIa3MHU/Ibl BOCCTAHABIMBAETCSl YCTOMUNBOCTh K KAHAMHUILIMHY .
Jlunelinas Mosekysa, oOpa3oBaHHas CIIMBAHHEM JIBYX ()ParMEHTOB, MOXKET MPUCOCIHHUTH €IIE OJIUH
¢dparmenT ¢ emé B 10 pa3 MeHbIIeH yacToTo. Takue parMeHTHI B TalbHEHIIIEM OyayT ITUKIN30BATHCS
B IUIa3MHIBI TPEX pa3MepoB: U3 TPEX OONBIIMX (pparMeHTOB, U3 IBYX OOJBIIMX M OAHOTO MAJIOTO, H
OJIHOTO OOJIBIIIOTO W JABYX MamibIx. Tpu Maiblx (pparMeHTa AaayT KOPOTKYIO MOCIEI0BAaTEIbHOCTH,
KOTOpasi HE CMOXET 3aMKHYTBhCS B KOJIBLIO M CYLIECTBOBATh B KJIETKE. B KakIoM pasmMepHOM Kiacce
OyIeT HEeCKOJNbKO BapHaHTOB C pa3HON opueHTalueil ¢parmeHToB. TONBKO B OJHOM U3 HHUX
BOCCTAHOBHUTCS T€H YCTOWYMBOCTH K KAHAMUIIMHY: MIPABbIi KOHEI] O0JIBIIOTO ()parMeHTa COSAUHSACTCS C
JIEBBIM KOHIIOM MaJloro ¢parMeHTa, a MpaBblii KOHEI[ MaJIoTo (¢parMeHTa — ¢ JIEBBIM KOHIIOM BTOPOTO
Oompmioro (¢parMeHTa, a OCTaBIIMECS KOHIBI JABYX OONBIIMX (ParMEHTOB COCIUHSIOTCS C
00pa3oBaHUEM KOJBIIEBOM IIa3Muabl JMHONW 9205 map HykieoTuaoB. Jlons Takux MoKyl Oyaer
meHee 1% Bcex mmazmua. BeposTHOCTh 0Opa3oBanus miasmun u3 4 u Oonee (parMeHTOB emié Ha
MOPSATOK HIKE W UX OOHapy)XeHHE TMPH JTaHHOM YHUCIE TMOJYYEHHBIX TPAaHCPOPMHUPOBAHHBIX KIIETOK
HEPEATBHO.

1. Tak kak paclIeIUIeHHe PECTPUKTA30M HE 3aTparuBaeT I'e€H YCTOMYMBOCTH K NEHUIWIIMHY, BCE
KJIETKH, B pe3yjbTare TpaHchopMalMy TMONy4YMBIIME JIO0YI0 IUIa3MHUIy, OyayT YCTOHYMBBHI K
NEHWIMUIMEY U BBIPACTYT Ha cpejie ¢ 3TMM aHTuOHoThkoM. Takum obpaszom u3 18356 Beipocmmx
KOJIOHMH TasMuny mnonyunian 143, Belpocmnx Ha NeHHMOWLIHMHE. D(PPEKTUBHOCTH TpaHCchOopMaIiu

HpeI[CTaBJ'IHCT JOJIKO Tp aHCCI)OpMI/IpOBaHHBIX KJIICTOK oT 06]1.[61“0 Hux quciia,
1.¢.143:18356*100%=0,78%.
4 6anua

2. Ha KaHaMHUIIUHEC MOT'YT BbIPACTH TOJILKO TC KJICTKH, B KOTOPBIC IMOMAJIN MJIa3MH/Ibl, B KOTOPBIX B
PE3YIbTATC JIUTUPOBAHNA BOCCTAHOBUTCSA IMMOCICAOBATCIIBHOCTh HYKJICOTHUAOB B I'CHE YCTOﬁqHBOCTH K



ATOMY aHTHOMOTHKY, PACHICIIIEHHOMY pecTpuKTa3zoi. OcTaibHble IIa3MH/IbI, TIOTYYEHHBIE TIO
MpUBEIEHHON MEeTOANKE, Oy IyT COAEPKATh JMOO I'eH C BBILIEIVIEHHBIM KOPOTKUM (PparMeHTOM, 4TO
NpUBEAET K CABUTY PAMKH CUMTBIBAHUSA (T.K. UUCIIO YAAIEHHBIX HYKJICOTHIOB HE KPaTHO TPEM), 100,
IIPU UHBEPCUH KOPOTKOTO (pparMeHTa, K MOSIBIICHUIO CTOM-KOJJOHOB T.€. MIPEKPAILEHUI0 CUHTe3a OeKa.
Taxum 06pa3zoM OOIBLIIMHCTBO MOJYYEHHBIX TUIa3MU] HE o0ecredyaT yCTOMYMBOCTH K KAHAMUIUHY .

2 daJu1a

3. [Momy4aercst 1 pazmep U3 OAHOTO OOIBIIOTO (hparMeHTa, J1Ba pa3MEPHBIX Kilacca U3 ABYX (parMeHTOB
U TPH pa3MepHBIX Kiacca u3 TpEX GparMeHToB, TO €CTh * (B peanbHoCTH
Pa3IMYMTh 10 JUTUHE TUTa3MH/IbI, OTJIMYAIOIINECS Ha JUTHHY Majioro pparMeHra, T.e. MeHee 4eM Ha 1%,
HEBO3MOXHO. [103TOMY B 3KCIIEpUMEHTE, HAPUMEp Ha dIeKTpodoperpamme, OyayT BUIHBI JIUIIb TPU

pa3MepHbIX Kj1acca, COOTBeTcTBYIomueE 1, 2 min 3 konusiM 00JIbIIOTo (pparMeHra.
2 banna



