«I[IOKOPHU BOPOBBEBBI I'OPbI!» 2020-2021 (10 - 11 kaacchr)

3aganue 1. YcraHoBHUTE COOTBETCTBUE MEKY TUIIOM B3aUMOOTHOILIEHUHN U (OpMO KOHTaKTa
pacTeHui

dopMa KOHTAKTA Tun B3auMOOTHOIIEHUIT MEKITY PACTEeHUSIMU:
1.snudutnzm A. TpaHCOHOTHYECKHE B3aUMO/IeiiCTBUSI
2.11apa3uTU3M
3.aytenonaTus b. TpancabnoTHYecKkne B3aUMOOTHOIIEHH I
4.HaceneHne pu3ochepol
5.MUKOTpO(Us B. pusnosiornyeckne KOHTAKTbI
6.cpacTanue KOpHei

I'. MexaHMYeCKHe KOHTAKThI

MakcumauabHbli 021 6. ITo oqgHOMY 32 KaKAbIA NPAaBWIbLHBIH OTBET.

Tadauma orBeTOB:
1 2 3 4 5 6

| B b A B B

3ananue 2. Pemnre kpoccsopa. MakcuMAaJdbHbIH 0aJ11 22 mo 2 0aJjia 3a KaKIbIi

NPaBUJIbHbIN OTBET ITo ropu3oHTaNM:
o 2.  pa3lenbHONONOCT y TrpuboB U
4 BOJIOPOCIIEH

6. MOX0XXUI Ha KOPEHb TSIK, COCTOSLINMN U3
MULIEIIUS

8. KOMMakTHOe cruieTeHue Tud rpuda,
BHYTPH WM Ha TOBEPXHOCTH KOTOPOTO
BO3HUKAIOT CIIOPOHOIIICHUS

10. cTpykTypa, C TOMOIIBIO KOTOPOH
MPOHUCXOAUT BOCCTAHOBJIICHUEC JUKAPHWOHA B

ACKOTEHHBIX TH]ax
10

n 11. BeprTukanbHas dYacTh, OOpa3oOBaHHAasA
BTOPHUYHBIM CJIOCBUIIIEM JIMIIaitHIKA
Cladonia

11

ITo BepTHKAIN:
1. monucaxapu, BXOJAIINNA B COCTaB KJIETOUHOW CTEHKH KPACHBIX BOJAOPOCIEH
. TIOJIMCaxapu/l, BXOASAIIUN B COCTaB KJICTOYHON CTEHKU TPHOOB
. BEI€TaTUBHOE Pa3MHOXKEHUE APOAKKEN

3
4
5. cuM0OH03, IpU KOTOPOM I'pUO B3aUMOJIEHCTBYET C KOPHSMHU PAaCTEHUs
7. GOTOCUHTE3UPYIOLINE OPTaHU3MbI MapSILINE B TOJIIIE BOJIBI

9

. CTPYKTypa, C TOMOIIBI0 KOTOPOW MPOWCXOAUT BOCCTAHOBJICHUE IUKAPHOHA TPH JEICHUH
KJIETOK MHIIENIUS 0a3uIMOMHUIIETOB



OTBETbBI
ITo ropu3onTanu: Ilo BepTuKaIN:

2. rereporasiu3m 1. arap

6. pusomoppda 3. XUTHH

8. crpoma 4. noYKoBaHMe

10. kproyok 5. Mmukopusa

11. nopenuii 7. PUTOMIAHKTOH
9. npsikKa

3ananme 3. lepen Bamu KIIFOY /7S ONpENENIEHUS] PAKOOOPA3HBIX MO OTpsAa (WM HAAOTPAIA).
Te3bl U aHTUTE3Bl NPOHYMEpOBaHbl LuppaMu. B myHKTax, rae omnpeaesstomuil NpUXOIUT K
OTBeTY (Y3Ha&T rpyIy pakooOpa3HbIX ), BMECTO Ha3BaHUI MOMEIIECHBI PUCYHKH NPEICTaBUTENEN
Kaxaoi rpynnsl. [lonctaBpTe B KIIIOY YTBEpXKAEHUS (T€3bl MU AHTUTE3bl) U3 CIHMCKA TaKUM
00pa3oM, 9TOOBI KITIF0Y padoTal, TO €CTh MOKHO OBUIO MOJIyYUTh BEPHBIH OTBET, OPUEHTHPYSCH
110 IpU3HaKaM Ha pucyHkax. Bnummure 0ykBbl (A — M) B COOTBETCTBYHIIHE MYHKTHI KJIKHYa
BMECTO MHOIOTOYMIl (mpedicOe uem npucmynumes K 30A0AHUIO  O3HAKOMbMECb — C
HUDICENPUBEOEHHBIMU NPUSHAKAMU PAKOOOPA3HBIX, KOMOPble UCNONb3YIOMCS 8 ONpedelumenbHblX
KII0Yax)

CTpoenne pakooOpa3HbIX: NPHU3HAKH, MCIOJb3yeMble B OINpeIeIMTEeJbHbIX KIIYaX
4 5§76 3 2

1 I — xapanaxc; 2 — gopcaibHi KWIb Kaparnakca;

3 — rpeOHu HA Kapanakce; 4 — pocTyM; 5 — CTePIKEHb
poctpyma; 6 — cuasumii r1as; 7 — creOenbyarhli ras;
8 — ocHoBHO# *KryT antennyn (antenn II);

9 — nonoNHUTENBHEIH KryT antennyn (antent II);

10 — anrenna I; 11 — ckadouepur; 12 - HacTosas
kneurns; 13 — noxnas xknemnst; 14 — cerMenTsl rpyau;
HE 3aKpBITHIE KaparmakcoM; 15 — mieonogel (OpromHbIe
HOXKKH); 16 — rpynnble HOrH; 17 — KOKCOIIOOUT;

18 — 3ybew Ha s11MMepe OPIOLLHOIO CEIMEHTa;

19 — Tenbcon; 20 — munel TenbcoHa; 21 — yporonst
(XxBOCTOBBIE HOXKKH); 22 — IPAaHHLA TOJIOBOIPYAN H
Opromka.

Kak ycTpoen onpenemTe/bHbIN K04

OnpenenurenbHbld  KIOY COCTOMT M3 Te3 W aHTUTe3. Te3a M aHTUTE3a —
B3aMMOUCKJIIOYAIOIINE YTBEPKICHMSI, KOTOPHIE OMUCBHIBAIOT CTPOCHHUE OpraHu3MoB. M3 kaxnon
napbl YTBEP)KICHHM HYKHO BBIOMpATh TO, KOTOpO€ sBIseTCS Ooyiee MOAXOASIIUM st
KOHKPETHOI'O OpraHuM3Ma. YTBEP)KIEHHUS HAJ0 INPOYUTHIBATh IOJHOCTBIO M YYHUTHIBATh BCIO
COBOKYITHOCTb YIOMSIHYTBIX IIPU3HAKOB.

Bce yrBepkaeHust nmponymepoBanbl. [locie kaxaoro Homepa B CKOOKax HAET HOMEp
aJTbTEPHATHBHOTO YTBEPIKICHHS, TO €CTh aHTUTe3bl. Hampumep, 3amucu 1 (6) u 6 (1) o3Ha4aroT,
4TO YTBEPKJEHUs | 1 6 SBIAIOTCS NapHBIMU: TE30M U aHTUTE30M.

OnpeneneHre HayMHAIOT C Te3bl | W MapHOro yTBepXkaAeHUs (aHTUTe3bl). M3 HuX
BBIOMPAIOT TO YTBEPXkKAECHUE, KOTOPOE O0Jiee BEPHO ONMUCHIBAET OMPEEIIieMbIii OPraHU3M.

Ecnu nmoaxonut Te3a, mepexosaT K Cleayollel o nopsaky Te3e (Hanpumep, eciu tesza 1
MOAXOJIUT, Nepexondar K Te3e 2). Ecim moaxoaut aHTHTE3a — MEPEeXOolaT K CIEAYIOLIEMY
YTBEPKACHUIO MOCIIe He€ (HallpuMep, €CIIH MOJI0IIJIa aHTUTE3a - IMYHKT 6, MepeXosT K IYHKTY 7).

[IponomxaroT IeHCTBOBATh 110 ONMCAHHOMY alroputMmy. OIpenercHue 3aKaHYMBaeTCs,
KOr'Jla B KOHIIE T€3bl JIMOO aHTUTE3bI 3aMCAHO JIATUHCKOE Ha3BaHUE TaKCOHA.



KJIIOY 414 ONMPEAEJEHHWA HEKOTOPBIX OTPAJOB nian HAJOTPAJTOB PAKOOBPA3HBIX

1(2)... . CITACOK YTBEPKJIEHWUM J1J151 TOACTAHOBKH! B
2(D) e KJIIOY (A — M)

A —TonoBa cpacraetcs ¢ TpeMsi H3 BOCbMH CETMEHTOB TPY/IH.
T'pynHBIe KOHEUHOCTH (BCE MITH YacTh) IBYBCTBUCTEIC.
5(6)......... HewHIi 610, COOKY T'Harornonos Het. [1a3a cHAsSYNe HIH CTEOEIbYATEIC.

b — /Ige napbl rpy/iHbIX KOHEYHOCTEH MpeBpalleHbl B
THATOTIO/B! M 3aKaHYHBAIOTCA TOXKHBIMA KiaemHsamu, Ha
OpIOIIKEe TPH Maps! MICOMOAOB U TPHU Maphl YPOIIOAOB HITH
OpIOIITKO CHIIBHO peayirpoBano. JKabpel HaxoxaTesa Ha
OCHOBaHHAX I'PYAHBIX HOL

B — l'onoBorpyiHO# naHyps Beerja HMeeTcs M cpacTaeTcst
CO BCEMH BOCEMBI0 CETMEHTaMH Ipy/I. XOAUIbHBIX HOT
BCer/aa mATh nap.

I' — Hucno cerMeHTOB Tena pa3iuuHoe. bproko HesicHO
000Cc00NIeHO OT TPYIHOTO OTAENA, 0e3 KOHEYHOCTEH, HO Y
TIOIBHKHBIX MTPEICTaBUTEIICH 3aKaHuIUBaeTCs QypKoi (mapa
«XBOCTOBBIX» [IPHAATKOB). Tesl0 NOKPHITO PaAKOBUHKOH —
JIBYCTBOPUATOI MM COCTOSMIEH U3 HECKOIBKUX TTaCTHHOK.

JI — T'onoBa cpacTaeTcs ¢ OAHUM WJIM JIBYMS U3 BOCBMHU
CETMEHTOB Ipyad. I pyaHble HOXKKH BCErla OAHOBETBHCTHIC
(MMIIeHEl PK30MOAHNTOB), HOTOYETIOCTEI OHA apa;
THaToImonk! ecTh. [Maza cunsyue.

E — Yucno cermMenToB Tena He npesbliuaeT 20. Bproiko
GHEHIT 61O, B S, 30 pk _ XOPOILIO OTIMYACTCS OT TPYIH, HeCET KOHEYHOCTH (110

o cruNNoi L AL KpaiiHell Mepe, OJHY Napy Ha KOHLE) H 3aKaHuyHBaeTCs
cmopoitsl ™~ ' JIOTIACTBIO — TEIbCOHOM. [IBycTBOpUaTOH M pHpacTarouei
‘ ‘ PAaKOBHHKH HUKOTIa He OBIBAET, XOTSI 4aCTO HMEETCH
TOJIOBOTPYAHOH MAaHIHPB.

7K — I'onora cinuTa 0OBIYHO ¢ OTHUM U3 BOCEMHU CETMCHTOB
Ipynu (peIKo ¢ IByMs), €ro KOHeUYHOCTH IPEBPALICHE] B
HOTOUEIOCTH. BpIOIHBIE KOHEYHOCTH ILIACTHHYATHIE,
CITYXKAT JUIsl IbIXaHHsl. YPOIIOJIbI AJI0YKOBU/IHBIE.

3 — [laHIMpE NPUKPBIBAET BCE WM IIOYTH BCE CETMEHTHI
rpyau (XoTs cpactaercs He Oornee YeM ¢ IIEPBBIMH TPEMs 13
nux). [lceBnopocrpyma Her. [lepeonoznos 1mecTs Hin ceMb
nap. ['masa kpynHsle crebenbyarsble.

M — I'onoBorpynHo¥ NaHIKMPE HIH OTCYTCTBYET, HIIH
cpactaeTcs He CO BCEMH CerMEHTaMU rpyau. XoIUIbHbIX HOT
MSTh-CEMb Hap.

K — I[TaHmupe OpUKPEIBACT TOIBKO IEPBBIC TPH CEIMEHTA
TPYIH; €ro NepeIHeOOKOBbIE YITIBI BBITAHYTHL BIIEPEN,
cOmKeHB! U 00pa3yIoT NCEBIOPOCTPYM — BBIPOCT,
PpazaenéHHbli POIOIBHOM 1ieNbo. [lepeononos msiTh map.
[maza cuzstume, COMMKEHHBIE IOCEPEANHE, MACHbKHE.

JI — Tonbko ofHa mapa TPyAHBIX KOHCUHOCTEH NpeBpallicHa B
THATOMO/IbL. UKCIO0 MIe0no/0B Pa3IuyHO, YPOIOAOB HE Donee
OIHOI Mapsl.

M - TonoBa cnuTa ¢ AByMs H3 BOCBMH CETMEHTOB TPY/H, U
BCE BMECTE OHH TMOKPBITHI KapalakcoM, 00pa3yIoNUM 1o
OOKaM JIBIXaTeNbHbIE [I0NIOCTH. JIBe Iaphl HOrouenocTel.

OTBET:1(2)I';2(1)E; 3(12) M1;4 (9) ;5 (6) b; 6 (5) JI; 7 (8) 7K; 8 (7) M; 9
(4) A;10(11) K; 11 (10)3;12(3) B



3aganme 4. B cocraBe Kakoil TKaHM OPraHM3Ma YeJ0BEKA MOKHO BCTPETHTh KJIETKH,
0003HaYeHHbIe HA PHCYHKe 3HaKoM Bompoca? MakcumajabHbid 0aj1 16, mo 4 3a
KaKAbIil NPAaBUJIbHBIA OTBET

2) U3 kakoro 3apoabIlieBoOro JUCTKAa pa3BuBaeTcs 3Ta TKaHb?
A —»oaxronepma, b — anToNIepma, B — me3zoaepma.

3) U3 yeThipex onncanuii BbiOepuTEe TO, KOTOPOE COOTBETCTBYET JAHHON TKAHM:

' — CocTtouT U3 KJIETOK U OOBI3BECTBICHHOTO MEXKJIETOYHOI'O BEIIECTBA C OYEHb HU3KUM
Co/IepKaHUEM BOJBl M OOJIBIIMM KOJUYECTBOM KOJIJIAar€HOBBIX BOJIOKOH. KiieTku TkaHu
PacoIOKEHbl MEX1Y MIACTUHKAMU MEXKIJIETOYHOrO BEHIECTBA, OHU MMEIOT MHOTOYHMCIICHHbIE
TOHKHE OTPOCTKH, KOTOPHIE KOHTAKTUPYIOT C COCYIaMH HJIM OTPOCTKAMH COCETHUX KIIETOK.

I — CocTouT U3 KIETOK, y KOTOPBIX OCHOBHYIO YacTh KJIETKU 3aHUMAET OOJIbIIIast KUPOBask KaIus,
a SO ¥ OPTaHOU bl OTTECHEHHI K nepudepun. Kietku coOpanbl B TPYIIBI U Pa3eieHbI PHIXJION
COEIMHUTENIbHOW TKAHBIO HA JOJBKH Pa3IMYHON BEIUYHUHBI.

E — CocTonT u3 BEICOKOCTICIIMAIM3UPOBAHHBIX KJIETOK, CIIOCOOHBIX K JCTIOISPU3AUYA K UMEIOIIIUX
TEI0 W OTPOCTKH (KaK TMPaBWIO, OAWH JJIMHHBIM W OOJNBIIOE KOJIMYECTBO KOPOTKHX), U
BCIIOMOTATENbHBIX  KJIETOK, BBIMONHSIONUX OMNOPHYIO, TPOQUUYECKYIO, 3allUTHYIO U
pa3TpaHUYUTENBHYIO (P YHKIIUH.

K — Coctout U3 OgHOAIEPHBIX BEPETEHOOOPA3HBIX KIETOK, KOTOPHIE COEPKAT OEIKOBBIE HUTU
aKTHHA U MUO3UHA. KIleTkH criocOOHBI K COKPAIIEHUIO U MHHEPBUPYIOTCS BET€TATUBHON HEPBHOM
CUCTEMOM.

4) Onpenenure, rae Mor ObITH CeJIAH Cpe3, NPpUBeAeHHBIH Ha GoTorpaduu?

3 — moAKOXKHas kupoBas kieryatka; UM — auadus miedeBoit koct; K — OpoHxmona jgerkoro
JI — nerounas aprepusi; M — nmepeHre pora ClIMHHOTO Mo3ra; H — nepudepuyeckuii HepB

O — mouetouynuk, Il — ssnuHUK

OTtBeT: MakcuMaJsibHbI 0211 16, 10 4 32 Ka:KAbIA NPABWILHBIA OTBET

1 — HepBHaR TKaHb (Ha pomozpapuu u306pa’)ceHvl WBAHHOBCKAA KINEeMKA U
AKCOH HelupoHa),

2-A;3-E;4—-H.



3aganue 5. MakcuMaabHbINA 04711 18. V Gaxrepuii s 3ammrs! ot uyskepoaunoii JJHK ects
cneuuanbHble (QepMeHThl — pecTtpukTassl. Onm pacmemsitor JHK mo onpenenénusiM
nocienoBarenbHoOCTAM, Kotopble B JIHK Oakrepwii JgaHHOTO BHJA OTCYTCTBYIOT WU
MOIUGHUIMPOBAHEl (EepMEHTAMH, NPUCOSAMHAIONMMH K OCHOBAHHUIO METHJIBHYIO TPYIIIY.
PecTpukTasbl Ha3pIBAIOTCS 1O MEPBBIM OYKBaM JIATHHCKOT'O HA3BaHUS Poja U BuJa OakTepuu, U3
KOTOpOH uX moiyuatot, Harpumep, Eco — Escherichia coli — pectpukTasa u3 KUIeqHoH NalouKH.
IIpu nerictBum Takoro ¢gepmenta Ha oummieHHyro JIHK B Hell mpoucXoasT pa3phiBbl B CTPOTO
omnpenen€HHbIX MecTax W obpasyrorcs ¢parmentsl JIHK ompenenénnoit mmmnabl. CpaBHHBas
pacuierenne onpenenénnoi JIHK pazaumuHbiMu pecTpuKTazaMu U UX KOMOMHAITUSIMH, MOYKHO
OIPEAEIUTh OTHOCUTEIBHOE PACIIONOKEHUE MECT PACIICIJIEHUS! U ITOCTPOUTh TaK Ha3bIBAEMYIO
PECTPUKLIMOHHYIO KapTy JaHHOU nocienosarenbHocty JJHK.

beut BeienieH 6akTepuodar-napa3uT XoJIepHOro BUOPHUOHA, COACPIKAIUN HACTIEACTBEHHOE
BEILIECTBO B BUAE KoibLeBoi ABycnupanpbHor JJHK. Pacmiennenune [JHK Bupyca storo tpems
pPECTpPHKTa3aMH JaJlo CIIeayoe (hparMeHThl:

Pecrpuxrassl JinHbl pparMeHTOB B ThICSIYAaX AP HYKJIEOTHIOB (T.I.H.)
Sal JlBa o 10 T.1.H.

Hind 16 T.1.H. 1 4 T.IL.H.

Bam 17 T1.H. 1 3 T.ILH.

Sal + Hind 10 T.11.1.; 1Ba mo 4 T.1.H.; 2 T.ILH.

Sal + Bam 10 T.11.H.; 4 T.IL.H. ¥ Ba 110 3 T.ILH.

Hind +Bam 8 T..H.; 5T.0.H.; 4 T.IL.H., 3 T.IL.H.

I1o 3TUM TaHHBIM MOCTPOITE PECTPUKIMOHHYI0 KAPTHI 3TOH MJIAa3MH/Ibl, PACIIOJIOKUB HA
Heil Bce y4acTKH pacumiensieHusi. OTBeT 000CHYiiTe.

Pemrenne

Tak kak BO BCeX CllydasX pacUIeNIseTcs OJHa U Ta XKe IJIa3MKJ1a, UMEoIas KOJIbLEeBY0 (GopMmy,
CyMMa JUIMH ()parMEHTOB B Ka)KJIOM CTOJIOLE JOJKHA ObITh OAMHAKOBOM. Ecnu B kakoM-mu6o
cTosI0Ie CyMMa MEHbIIIE, 3HAYUT OJMH WM HECKOJIBKO (parMeHTOB MOBTOPsIOTCS. B naHHOM
3ajauye cymMMa JUIMHBI ()parMEeHTOB BO BCEX paclIelIeHHsX paBHa 20 ThIC. map HYKICOTHIOB
(T.I.H.), clieoBaTeNbHO, JUIMHA IU1a3Muabl paBHa 20 T.m.H.Tak kak miuasmuzaa KojblieBas, 1
(dparmMeHT oOpazyeTcs npu paciierieHnu B 1 Touke, /iBa pparMeHTa — Npu pacilerieHuH B IBYX
TOYKAaxX U T.J. 3HAYUT, BCE UCIIOJIb30BAHHBIE PECTPUKTA3bl UMEIOT HA JAHHOU IIIa3MUE 110 2 TOUKH
pacIIerIeH s,

A. B nanHHoIi 3aaue ynoOHee HavyaTh MOCTPOCHUE KAPThI C pecTprKTasbl Sal, pacuieristorieit
IJIa3MHUy CUMMETPUYHO. MeCTO paclleieHus MepBOM PECTPUKTA30M HAHOCUM Ha KOJBLO B
HPOM3BOJIbHBIX TOYKAX, HAXOSAIIUXCS HA KOHIIE Auamerpa (A).

B. Ilpu pacmerniennn pecrpukrazamu Sal u Hind onun u3 ¢parmenrtos, oOpasoBaHHbIX Sal,
ocTa€Tcs LENbIM, a BTOPOH pacIIeruisieTcsl B JBYX TOYKax Ha TpH (parmeHTta. Tak Kak Tpu
pacrieruieHnn Toibko Hind obpasyercst ¢pparMeHT 4 T.11.H., TO B JIBOMHOM pacIICIJICHUH MecTa
pacmierienns Hind pacrmonoskeHsl Ha paccTosHMM 2 ¥ 4 T.ILH. OT TOYKH paciueruienus Sal.
[Mockomnbky paciieruienne Sal cuMMeTpuyHO, Ha TaHHOM 3Tare HEBaXXHO, C Kakoil ctopoHsl oT Sal
Haxo uTcs Kakoil u3 HuX. (B). Ha monmy4eHHyto kapTy HakiaibiBaeM y4acTKU pacuieruieHus Bam.
13 nByx pparmentoB Sal pacmensitbes Bam Oyner TonbKo OAMH, T.K. cOXpaHsercs pparMeHT B
10 T.11.H. DTO HE MOXKET OBITh TOT ke (PparMeHT, KOTophlid pacieruisuics Hind, mockonbky Toraa
B pacuerienur Bam+Hind o1 661 pparment 6onee 10T.H.11., yero He HaOMOgaETCS.



B nau I'. Pacmierienne Bam BTOpo#i OJIOBUHBI MOXKET MPOUCXOIUTH ABYyMsI criocobamu (B
wim I'). DTu BapuaHTbl HE HKBHUBAJIEHTHBI, T.K. HECHMMETPHUYHOE pACIOJOKEHUE TOYEK
pacueruienus Hind penaer Bcro kapTy accuMeTpruHOW. BbeiOMpaeM mpaBHIIbHBIM BapUaHT IO
nBOMHOMY paciieruieHnto Bam+Hind. B Bapuante B nonyuaem ¢parments! ummHoit 7, 6, 4, u 3
T.I.H., YTO HE COOTBETCTBYET IpPHUBEAEHHBIM AaHHbIM. Bropoil Bapuant (I') mo aBoiiHOMY
pacmierieanio Bam+Hind gaér ¢parmentsl mmHO#N 8, 5, 4 U 3 T.ILH., 9TO COOTBETCTBYET
JKCIIEPUMEHTANBbHBIM JaHHbIM. Takum oOpa3om Bepen oTBeT I'. Takue sxe pparMeHTsI JacT KapTa,
ABJISIFOLIASICS 36pPKAJIbHBIM OTPAXKEHHUEM, OHA ITOJIydaeTcsi, €ciid B I' MOBEpHYTh IJIOCKOCTh KapThl
Ha 180° B mpocTpaHCTBE. DTOT OTBET TAK)KE HAI0 CYMTATh MpaBWIbHBIM. Ho ¢ TOYkHM 3peHUs
moutekyisl JIHK, Haxopsmieiics B pacTBope, T.€. B TPEXMEPHOM IIPOCTPAHCTBE, OHU OTPAXKAIOT

OJIHY U Ty ke cTpyKTypy JHK
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ApaBuaLRoe pacnonoxenme

MakcuMaJbHbIN 02/ 18.

A u B o 5 0a/JI0B; OKOHYATEJbHbI PUCYHOK ¢ TPpeMsl pecTpukTazamm — 8
0aJ10B

Baganune 6. MakcuMaabHbIN 02y 14.

OpnHo U3 TIEeMEH ceBepOaMEPUKAHCKUX MHJEHIIEB )KUBET B pe3epBalusax Ha toro-3amnane CIIA.
YucnenHocts 3Toro miemMenu okoisio 300 000 yenosek. M3-3a 01M3KOPOJCTBEHHBIX OpaKkoB Y HUX
yaie, 4YeM B JAPYruX HNOMYJISIUIX, HaOJI0JaeTcs HacaeICTBEHHOE 3a00JieBaHe — MUTMEHTHBIH
PETHHMT, BBI3BaHHBINA AUC(YHKIINEN MaloueK B ceTyaTke. Y 3a00JIEBILIEro C BO3PAacTOM CyKaeTcs
T10JIE 3pEHus, IJ1a3a II0XO0 aAANTUPYIOTCA K TEMHOTE. J[omycTHM, 4TO NpU3HAK JTOMUHAHTHBIN U
creruieH ¢ X-xpomocomoii. YactoTa BcTpedaeMoCTH 3a00JIeBaHUs CPEIN MYKUMH-UHAeHeB — 1
Ha 2000 uenoBek.

A. Cunras MOMYJIATHUIO 3TOM CTpPaHbI paBHOBeCHOﬁ u HaHMHKTquCKOﬁ, OLCHUTEC YaCTOTYy
BCTPCHACMOCTH aJlJICJIA, OIPEACTIAIOIMIETO MMUTMEHTHEIN PETHUHUAT.



b. OueHurte 4KCIO KEHIWH, CTPAJAIONIMX OT MUTMEHTHOTO PETHHUTA, CPEAM BCEX HHICHIIEB
pe3epBalui.

Pemenne MakcumMaubHbINA 02171 14, 10 7 0a/1J10B 32 KaXKAbIH MMYHKT.

A. B ycroBuH cka3aHo, 4TO IMMTMEHTHBIA PETHHUT — 3a00JIeBaHUE, HACIICIYIONIEECs CIEIUICHO C
nonoM. O603HAYMM aJljleIh MUIMEHTHOTO peTHHUTA Kak XR, a ero 4acToTy BCTpe4aeMOCTH — KaK
p- Aisienb, 00ecreunBaONIMA HOPMAIbHYIO (QYHKIMIO HaJOYeK ceTyaTku 0003HauuM Kak X', a
€ro YacTOTY BCTPEYaEMOCTH — KakK (.

[TocKONBKY MYXXYHMHBI TOJYYalOT X-XPOMOCOMY OT MAaTepH, JOJIS MYXYUH C ITHTMEHTHBIM
peTHHUTOM OyJIET paBHA yacToTe BCTpeuaeMocTy amtens XK.

p =1/2000 = 0,0005 = 0,05%

OTBeT: YacTOTAa BCTPEYAEMOCTH aJLjIejIsi MUrMeHTHOro peruauta pasua 00,0005 (0,05%).
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B. XKenumusl, 60IbHbIE PETHHATOM, JIHG0 reTepo3uroTHsl (reHotun X<X"), 1160 roMO3HroTHBI
(rerotun XRXR). CornacHo 3akony Xapmu-Baitn6epra, 10715 reTepO3UroT COCTaBNIAET 2P0, T/Ie p
— YacTOTa BCTPEYAaeMOCTH OJHOro ajmens (s amnens XR Mbl yCTAaHOBHIIM, YTO OHA paBHA
0,0005), a q — gacToTa BcTpedaemoctu apyroro amtens (st X' ona pasaa =1 —p =1 —0,0005
=0,9995 [mockonbKy B 3a1a4e TpeOyeTCs MPUBECTH OLEHKY, TO 0,9995 MoxHO okpyrauTh 110 1]).
COOTBETCTBEHHO, JI0JIS JKEHIIWH-TETEPO3UTOT CPEIH BCETO KEHCKOrO HACEIEHUs paBHa 2 X
0,9995 x 0,0005 = 0,0009975 =~ 0,001.

Jons romosuror XRXR cpemu Bcero xeHcKoro HaceaeHHs COCTaBIAET

p?> = 0,0005% = 0,00000025. IIpu Takoif YacTOTe BCTPEYAEMOCTH T'CHOTHIIA JUIS POYKICHHS
TOMO3HUTOTHOH >KEHIIMHBI ITAHMHUKTHYECKAsI ITOMYJISIUS JIOJDKHA COCTOSITh MPUMEPHO U3 4 MITH.
YeJI0BEK. DTO 03HAYAET, YTO J0JIsl TOMO3UTOT MPEHEOPEKMMO Majla ¥ HECYIIECTBEHHO BIIUSCT Ha
0OIIYIO OIICHKY.

[ToCKOJIBKY JKEHIIUHBI COCTABIISAIOT Y4 MOMYJISIIIAN, TO YKCIIO )KESHIIMH C MUTMEHTHBIM PETHHUTOM
COCTaBHT:

300 000 gen.x 0,001 /2 =150 uem.

OtBeT: 0O0IIee YUCJIO0 SKEHIIHH € MUTMEHTHBIM PETHHUTOM B TONYJSIMH HWHJEHIEeB
cocTaBHuT 0K0J10 150 ge.
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