Buonozua 10 knacc

OTBeThI HA BONPOCHI BTOPOTo 3Tana Beepoccuiickoi 0JiuMnuanbl
IIKO0JbHUKOB "Bpiciias npo6a' nmo 6uonoruu, 10 kiaace, 2020 r.

MakcumajibHOe KoanuecTBo 0ayuioB — 100.

3aganue Nel (12 6ay10B). JKCIIEPUMEHT.

Brumamenvno npoyumatime mexcm 3adanus. Hatioume owubxu, oonywennsie npu nocmanosxke
skcnepumenma. Ilepeuuciume ux u oovsacuume, novemy Bvi cuumaeme, umo smo owubku. [z
Kaxicool oumubKy 00vbsACHUMe, KaK HYHCHO ObLIO 0elticmeosamy, ymoobbl NOIYUUMb O0CHOBEPHbII
omeem Ha nocmagnennvlil Muuwiel eonpoc.

Muma xoTesl CTaTh BpayoM M PpEIHIMI HCCIIEAO0BaTh, KaK BIMAIOT 3aHATHS CIOPTOM Ha
[IOKA3aTeNIM JbIXaTEIbHOM CHUCTEMBI y IIKOJBHUKOB. OH MpounTas, 4TO MJs IOIY4YEHHS
JOCTOBEPHBIX PpE3yJIbTaTOB HEOOXOJMMO MPOBOAMTH MCCIEJOBAHME HE Ha JABYX-TPEX
WHIMBUAX, @ Ha rpynne. Muma pemmn HaOpaTh Cpeid CBOMX 3HAKOMBIX JIB€ T'PYMIbI: HE
3aHUMAIOIUXCA W 3aHUMAIOIIUXCSA AKTUBHBIMH BHUJAMHU cropra. s 3TOro OoH MpeIoXuiI
pelsiTaM 3aroHUTH AHKETHl M, MCIOJB3Yys MOMYYEHHYI0 HH(pOpMaIHio, cOpMHpPOBAT JBE
rpynnsl U3 15 demoBek Kaxngas. B rpynmy ydyeHUMKOB, 3aHMMaBIIMXCA CIOPTOM, BOLLIM 7/
JneBouek u3 4 u 5 kiaccoB, 2 MajlbuMKa U3 9 Kiacca, 3 IeBOYKHM U3 8 Kiiacca U 3 Manbunka us 10
Kjacca. ['pynny He 3aHMMAIOIIMXCS CHOPTOM COCTaBWIM 4 1€BOYKM W3 5 u 7 Kiaccos, 6
MaJbUMKOB U3 9 Kiacca u 5 ManpuukoB U3 11 kimacca. Muia usmepsn MakCUMalbHOE BpeEMs
3aJIepKKH JbIXxaHus Ha Broxe (nmpoOa Illtanre) u Ha BIgoxe (mpoba I'eHun) mo cexyHaomepy y
Ka)KJ0ro IIKOJIbHUKA OJIHOKPATHO - CHayaJla epBbIi MoKa3aTelb, a uepe3 30 ceKyH1 BTOPOM.

3arem Muma onpenenun cpeanue 3HaueHus npooOsl Iltanre u mpoObl ['eHun mist kaxxaon us
rpynn ¥ cpaBHUI uX. KakoBo ke ObLIO €ro yIWBICHHE, KOTJa OKa3aJoCh, YTO y peOsT, HE
3aHUMABIIUXCSA CIIOPTOM, 3THU TOKa3zaTelnu ObUIM B CPEJAHEM BBIIIE, YEM Yy T€X, KTO CIIOPTOM
3aHHMAJICS.

OTBeT M KPUTEPUH OLIEHKH.
[Tpu mocTaHOBKE SKCTIEPUMEHTA OBLITU TOMYIIEHBI CIEIYIOIINE OINOKU:

1. Muma npoBoui mpo6s! Lltanre u ['eHun a5 KaxX10ro UCIBITYEMOTO TOJIBKO OJIMH pa3. DTo
naeT OOJIbIIYI0 MOTPEUIHOCTh, T.K. BEIHKa POJib CIydalHBIX OTKIOHeHHH. Kaxmyto mpoly s
KaX/I0OT0 YeJIoBeKa ObUIO HEO0OXOAMMO BBHINOJIHUTH HE MEHEe TpeX Pa3 M BBIYMCIUTH CpelHee
apudmernyeckoe.

2. [IpoMexyTOoK BpeMEHH MEXKIY poOdamMu ObLT CIIUIIKOM KOPOTKUM JJIsl HOJTHOW HOpMaTH3aIiu
neixanus. [loaToMy pesynbTathl poObl ['eHun ckopee Bcero HeBepHbl. ClenoBaio MPOBOIUTH
npoOy ['enun nocie Gonee MPOAOIKUTEIHHOTO TPOMEKYTKA BPEMEHH, XOTs Obl 5 MUHYT.

3. Hopmbl ans JpIxaTenbHBIX MPOO OTIMYAIOTCA Yy pPAa3HBIX BO3PACTOB, INPUYEM BCE OHHU
yYBEJIMUYUBAIOTCA MO Mepe B3pocieHus. IloaToMy cuuTaTh cpeaHee apupMeTHUecKoe s
Pa3HOBO3PACTHOM TPYMNIBI MPOCTO OeccMBICACHHO. Y MummM Te, KTO 3aHUMAJHNCh CIIOPTOM,
ObUIM B CpeHEeM MIIaJIle TeX, KTO CIOPTOM HE 3aHMMAJICS, U TOTOMY HX, BEpOSITHO, Ooiee
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BBICOKME 3HAUECHUSI U3MEPEHUI BCE PaBHO OKA3bIBAJIMCh HE BBIIIE WM Jake HUXKe, yeM y OoJiee
cTapiux pe0sT. Mule cieayer HabupaTh IpyMIibl OTHOBO3PACTHBIX PeOsIT.

4, I/ISMepeHHHe Mummei HOPMBI 3aBUCAT €UIC U OT I10JIa: Y MAaJIbUMKOB OHM BBIIIC. prrIHBI 110
9TOMY IIOKa3aTECIIro OBUIM CHIILHO HCOAHOPOJHBI, NPpHUYEM IACBOYCK 3HAUYUTEIILHO Oonble B
rpymnie, KOTopasa 3aHUMACTCA CIIOPTOM. HOBTOMY T'pyHaiibl HCIBITYEMbBIX HOJI?KHBI OBITE
OJHOPOJHBI U II0 BO3PaCTy, U 11O IIOJY. B nacajic CTrouio OBl IIOCTPOUTH JIA PA3HBIX I10JIOB
KpHUBBIC, Ha KOTOPBIX ObLIO OBI BUJHO JUHAMUKY MoKa3aTejae ¢ BO3paCTOM — W JIA
CIIOPTCMCHOB, U AJId HC 3aHUMAIOIIUXCA CIIOPTOM. BOSMO)KHO, 9TO OBUIO OBI JIy4lium (1)I/IHaJ'IOM
HCCIIeI0BaTEIbCKOM pa6OTLI.

Bepcuu, cBsi3aHHbIE ¢ BO3MOKHOW HEMOJHOTON aHKETHBIX TaHHBIX:

5. Ilpu anKeTHpOBAaHMM HEKOTOPBIE YYACTHUKHM MOTJIA CKPBITH Ipasay. Hanmpumep, 1o kakum-to
IIPUYMHAM HE CKa3aTb, YTO OHM 3aHMMAIOTCS CIIOPTOM. JIOCTOBEPHOCTH AHKETHBIX JAaHHBIX
SBJIIETCS M3BECTHOM M HE BCEr/Ja pa3peuIMMmoi mpoOiemMol B MOAOOHBIX HCCieqoBaHMsX. B
JAaHHOM cily4ae MuIia MO>KeT MONbITaThCsl MOTYYUTh OObEKTUBHbIE TIOATBEPKICHMSI, HAIPUMeED,
HONIPOCUTH PEOAT MOKa3aTh MEJAIN U IPaMOThI 33 COPEBHOBAHUS.

6. Her maHHBIX O NPOAOIDKUTEIBHOCTH 3aHATUN CIOPTOM: pedsTa W3 TpyHIbl CIIOPTCMEHOB
MOIJIM Ha4yaTh 3aHMMATbCS COBCEM HENABHO, & M3 TIPYNIbI HE-CIIOPTCMEHOB - TOJBKO YTO
IIPEKPATUTh 3aHUMAThCS CIIOPTOM.

7. Emie oauH BO3MOXKHBIM HEIOCTATOK aHKETUPOBAHUS: pedsTa U3 rpymnIbl CIOPTCMEHOB MOTIIH
ToNbKO yTO nepedosners OP3/OPBU mnu eme kakoil-ro 0o0Jje3HbIO M B pe3yjbTaTe IMOKa3aTh
HU3KHE PE3yJIbTaThl, HE YKa3aB B aHKETE, UTO OOJIENH.

8. BOSMO)KHO, KTO-TO H3 pe6;1T, HE 3aHMMArOMMUXCAa CIOPTOM, MMECT BBICOKHME II0Ka3aTCIn
JBIXaTeJIbHOM CUCTEMBI 6narozlap51 APyruMm BUJiaM 3aH5{TI/II71, Halpumep, IEHULO.

9. B ¢wuzuonoruu, kak u 1000 Jpyroi sKCHepUMEHTAIbHON Hayke, HE ObIBae€T «B CpEIHEM
OosiblIE» U «B CPEIHEM MEHbIIE». 3acayKHBAlOT BHUMAHUSA TOJBKO (POPMYJIUPOBKU BHIA
«JIOCTOBEPHO OOJIbIIE» W «IOCTOBEPHO MEHBIEY, a JUIS 3TOTr0 TpedyeTcsl CpaBHEHHE BHIOOPOK
C MOMOIIBIO KAaKOro-au0o CTATUCTHUYECKOrO KpHUTepus (OTMETHUM, 4YTO IOJICHET CPEIHEro
apu(pMETHIECKOTO HE MOXKET ObITh HA3BaH CTATUCTHYECKOM 00pabOTKOM).

3a xaxyro u3 Bepcuii Nel-9 morio 6bITh HauKCIEHO 10 2 6. B Clly4ae MOHSITHOIO U IPaMOTHOTO
o0bsicHeHust (Bcero He Oonee 12 6.). be3 oOwsicHenus - 1 0. 3a Bepcuto. B ciyvae ommbku mpu
00BSCHEHNH BEPCHH OlIEHKA CHIKaslach Ha 1 0.

ITO HCYEPNBIBAKIINI CIHCOK NPAaBHWJIBLHBIX OTBETOB, KOTOPbIe NpPHBeAeHbI B padorax
BCeX Y4YaCTHHUKOB. Bce ocTajbHbIe BapHAHTBI OTBETOB He 3aCUMTBLIBAJMChL H He OyayT
3aCYUTAHBI B cJIyYae ane/UIsiluu.

[lonsiTHO, YTO 3KCHEpPUMEHT MUIIM MOKHO OBLIO YJIyUYIINTh, OJHAKO TAaKUE MPEUIOKEHUS HE
3aCYUTBIBAIN, MOCKOJIBKY OHH, BO-TIEPBBIX, HE OIMCHIBAIOT OIIMOKM S3KCIepuMeHTa. A BO-
BTOPBIX, K IIKOJBHOM HCCIIEI0BAaTENIbCKON paboTe Hepa3yMHO NPEIbSIBIATH T€ ke TpeOoBaHus,
YTO M K MaclmTaOHOMY Hay4yHOMY HccienoBaHuio. [loaToMy B JaHHOM citydae He ObLIO HYKIIbI
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(tanee mepeuuciieHbl HauOoJjiee YAcTO BCTPEUABIIMECS NPEAJIOKEHHSA): - B CIHELUAIBHOU
MOJrOTOBKE: COOJIOAECHUHN AMETHl W/WIM OOLIEro A BCeX peXHUMa IHS; - B JOMOJTHUTEIBHBIX
npobax M aHamM3ax, B TOM 4YHCIE TMociie (U3NUECKOM Harpys3ku; - B moabope peosr,
3aHUMAOIMXCSA TOJBKO OMNpEJCNCHHBIMU BHJIAMHU CIOpTa, T.K. JI000M AaKTUBHBIA CHOPT
YKPEIUISIET bIXaTeIbHYI0 CUCTEMY; - B (POPMHUPOBAHUU TPYMI OOJIBIIETO pa3Mepa, B TOM YHUCIIE
U3 Pa3HbIX HIKOJ U TOPOOB; - B JIOJTOCPOYHOM HAOJIOACHUU 32 OJHUMHU M TEMH K€ JIIOJIbMHU,
KOTOpBIE CHaYajla HE 3aHMMAJIUCh CIIOPTOM, a IIOTOM HaYallu.

3ananue Ne2 (11 6as1oB). PacueTHnan 3agava.
THuwume nodpobroe pewienue u nosichaime Bawu oeticmaus.

CaMblil AMUHHBIA TeH OelKka B TEHOME YeJOBeKa - JTO TeH PETyJsaTopa allbTePHATUBHOTO
ciwtaticuara RBFOX1. 1 mons Oenka RBFOX1 Becur 50 xr 600 r. Kaxkosa minHa reHa
RBFOXI1, ecimu ero sk3oHbI coctaBigior 0,0552% oT IIOJHOM IIOCIIENOBATEIILHOCTH TIeHa?
Jnunoit  Hekoaupyroumx uacted MPHK RBFOX1 mnpeneOpeus. OtBer BbIpa3zuTe B
MUJUTUMETPAX.

Cnpasounas ungopmayus. Cpeansisi Macca aMHHOKHMCIIOTHOTO OcTaTka B Oenke cocrasiser 110
Ha; cpennss macca Hykieoruaa JIHK cocrasnsier 345 [la; pasmep orpeska JJHK nnunoit 10 map
HYKJIEOTHIOB COCTaBsgeT 34 anrctpem; 1 anrctpem =107""m.

Pemenue

1) Monsipaast Macca YUCIIEHHO COOTBETCTBYET OTHOCUTEIHLHOM MOJIEKYJISIPHOM Macce.
50600/110=460 — unci0 aMMHOKHCIIOT B O€JKe.

2) 460*3=1380 HyKJICOTHAOB — pa3Mep Koaupyromen nocienosareabnoctd MPHK.

B kaxkaomM nyHKme MoxKHO noaydums o 2 6. 3a npaBuJibHOE BblYUC/IeHHOe 3HadveHue, B moM ducie 1 6.
3a NpaBubHLIU X0/ pelleHUs, mo ecmb 3d BepHO YKa3aHHbIU crnocob pacdyema. Hanpumep, 460 * 3 =
1380 oueHuBaemcs B 2 6., a 460 * 3 = 1570 oueHuBaemcs 1 6. : xo4 peLueHus BepHblIl, HO gonyLieHa
apupmMemuyeckas oLLIUbKa.

JITuHy TeHa MO>KHO HaWTH JFOOBIM U3 JIBYX CITOCOOOB:

Croco6 1: 3) 1380*100/0.0552=2 500 000 m.H. — amuxa MPHK.
4)2 500 000*3,4=8 500 000 A — nyuna rena.

Crmoco0 2: 3)1380%*3,4=4692 A — mmna MPHK.
4)4692*100/0.0552 = 8 500 000 A — nnuna rena.

B kaxkgom nyHKkme MOXKHO nojaydumsb no 2 6. 3a BepHoe 3HaveHue, B moMm yucae 1 6. 3a npasu/ibHbI
XOJ, pellieHus, mo ecmb 3d BepHO YKA3dHHbIU crnocob pacyema.
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5)1A=10"M=10% cM=107 mm.
8 500 000 A *107 = 0,85 Mm

3a npaBubHbIL oMmBem, BbipAd><eHHbIU B MM, MOXKHO roslydumsb 3 6asia, B mom yucae 1 6ann 3a BepHO
nocHuMaHHbiti MHoxxumens (107).

3a HeBepHO YKA3AHHYH PAa3MepHOCMb YHYACMHUK He Moxkem mnosydumb 6onee 1 6. 3a nociegHuli
MyHKmM.

3a 6uosoruyeckue oLUbBKU, AOMyLleHHble B Xo4e pelueHus, cHumaemcs 1 6. B npeaenax Ka>Kzoro
MyHKmMa.

Ecau owubka gonylueHa B nepBoM nyHkme (Harpumep, «460000 amuHoKUC/om»), mo 3a 3ajaHue
cmasumcs 0 6an08.

Oteer: mmHa reda RBFOX1 cocrasiser 0,85 mM.

3ananue Ne 3 (11 6as10B). PacueTHas 3agava.
THuwume nodpobroe pewienue u nosicuaime Bawu oeticmaus.

OkpacKy HIepCcTH y KOIIEK ONPEIENsieT OJUH T'€H, JOKAIM30BaHHBIM B YHUKAJIbHOU YacTH
X-xpomocombl. Ero moMuHaHTHBEIA amtens (Ha30BéM ero X*) ompenenser pUKYIO OKPAacKy,
peueccuBHbIl (X“) — u€pHyIO.

JIns MITEKONTUTAIONIMX XapaKTePHO SIBJIEHUE TaK Ha3bIBAEMOM J1030BOM KoMmmeHcanuu. OHO
3aKJII0YAETCS B TOM, YTO OJIHA U3 JIBYX X-XpOMOCOM B XOJ€ pPa3BUTHUSl KEHCKOIO OpraHusma
MOJIBEpraeTcss WMHAKTUBAlMM, U OOJILIIMHCTBO €€ TeHOB mepecTaéT JKcIpeccupoBarbesa. B
Pa3HBIX KJIETKaxX Tella MHAKTUBUPYIOTCS X-XpPOMOCOMBI, MIOJYUYE€HHbIE OT Pa3HbIX poAUTENeh. Y
KOLIEK, B OTJINYUE OT MHOTHMX APYIMX MJIEKONUTAIOIINX, 3TO0 MOKHO YBHJIETh HEBOOPYKEHHBIM
rnasoM. ['etepos3urorsl X*X* MMEOT YEPHO-PHDKYIO OKPACKY, MOTOMY YTO B OJHUX KIETKaX
aKTHBEH ayutenb X*, a B apyrux X

HccnenoBaTeny npoBeny moAcyET Koek B ropoae N, Bcero Hacuutas 3054 ocobu o6oero
noma. Cpean Hux Obu1o 138 pepkHX Komek (camok). Ilpeamosnaras, 4To MOMYJSAIMS KOIIEK
ropoga N HaXOAWUTCS B COCTOSIHUU T€HETHYECKOTO PAaBHOBECHS, OMPEICIIUTE, KaKOBBI JOJH (B
MPOLIEHTaX ) BCEX OCTAIBHBIX TPYIII, PA3IUYAIOIIMXCS O MOJIy U OKpacKe.

Pemenue

B ycnoBun ckazaHo, 4TO MOMyJISLUS HAXOIUTCS B COCTOSTHUM paBHOBECHS. JTO 3HAYMT,
9TO JUIsl PEUIEHUs] MbI MOXKEM BOCIONIB30BaThCs 3aKkOHOM Xapau-BaitaOepra. OmgHako
HE0OXO0UMO CJIeNIaTh MOMPaBKy Ha TO, YTO T'eH CLEIUIEH ¢ X-XPOMOCOMOM.

OGo3HayuM YacToTy ajiens X' kak p, a yacrory amwiens X* kak ¢; p + g = 1. V xomek
(caMOK) MOTyT 00pa30BEIBATHECS AULEKIETKE ¢ TeHOTHIaMu X* (¢ yacToTol p) 1 X“ (¢ 4acToTOM
q). Y koroB (camuos) nosoBuHa (0,5) Bcex crepmaTro3ouioB HecyT Y-xpomocomy. Bropas
TIOJIOBMHA CIIEPMATO30MI0B HECET X-XpOMOCOMY, M CPEIM HHMX €CTh Hecymue amiens X' (¢
gacroto 0,50) m X® (c wuacroroit 0,5¢). 3amumemM Bce BO3MOXKHBIE KOMOWHAIMH
OILJIOIOTBOPEHUS B 3TOM MOMYJISIUU B BUAE TaOIUIIBI.
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ANLEKNETKN | . Y
X X
cnepmMartosonibl (p) (q)
A a
Y (0.5) XY (0,5p) XY (0,5q)
PbDKKME KOTbI YEpPHbl€ KOTbl
X*X* (0,5p? X*X? (0,5
XA (0,5p) ( p ) | ( pq)
PbDKNMEe KOLWKU YEPHO-PbIKNE KOLLKN
XAxa Xaxa 2
Xa (O,Sq) | (075PQ) ] (O:Sq )
YEPHO-PbIKNE KOLLUKUA YEPHbIE€ KOLLKUN

[Tomyyaercs, 9To OXKHuIaeMas 4acToTa MOABIEHHS PhLKUX Komek 0,5p% a 1o YCIOBHIO MX
obut0 Haiineno 138 u3 3054. CocTaBuM ypaBHEHHE:

0,5p> = 138/3054

p =0,300621 (oxpyraum 1o 0,3, 1.e. 30%)

q=1-p=0,7

[TorydaeM ciemyromye JOIU pa3HBIX TPYI B BEIOOPKE:

Peokue kotst (0,5p): 0,5-0,3 = 0,15 (15%)

Yépusie kotsl (0,5¢): 0,5-0,7 = 0,35 (35%)

Prokue ko (0,5p%): 0,5-0,3% = 0,045 (4,5%)

Yépusre komku (0,5¢%): 0,5-0,7% = 0,245 (24,5%)

YépHo-pbixkue xkowku (pq): 2-0,5-0,3-0,7=0,21 (21%)

Jns mpoBepku ciokuM noiyuuBminecd uucna: 15 + 35 + 4,5 + 24,5 + 21 = 100%. Bcé
CXOJIUTCHL.

Kputepun onenkn

2 0. 3a mpaBWIbHOE ONMCAHUE HACJIEJOBaHMUS OKpPACKHU: PpACIOJOKEHUE IPABUIBHO
0003HAUYEHHBIX TE€HOB Ha IMOJIOBBIX XPOMOCOMax COOTBETCTBEHHO HACIEAOBAHUIO IIOJIa Y
MJIEKOTUTAIOLIHX.

2 0. 3a mpuMeHeHHe 3aKkoHa Xapau-BaiinOepra k 3Toi 3a1ade, T.e. MpaBUILHOE 0003HAYCHUE P U
q, @ TaKXKe MOJICTAHOBKA UX B YpaBHEHHUE B IU(POBOM BHJIE.

7 0. 3a noBeneHUE pacuéToB JO MpaBWIBHOTO oTBeTa. Eciu B Xoze pemieHus Obuia JOIMyIIeHa
apumeTnyeckast omrOKa, HO X0/ pelIeHus] ObUT MPaBUIIbHBIM, U OBUIH TOJY4EHBI XOTs ObI /1Ba
MIPABWJIbHBIX UTOTOBBIX MPOLIEHTHBIX COJIEP>KaHUSI TEHOTHUIIOB, TO 4 0.

3ananue Ned4 (15 6a/10B). AHAJIU3 TEKCTA.

Brumamenwvno npouumaﬁme mekcm, 3amem npucmynaﬁme K 6bINOJIHEHUIO 3A0aHU.

MMMyHHas cucTeMa 4eloBeKa CIOCOOHA pellaTh YHUKAJIBHYIO 3a7ady - paclio3HaBaTh MU
YHHUYTOXATh 3apakKeHHBbIE BUPYCaMH KJIETKU JI0 TOTO, KaK BHPYCHI MOKMHYT UX. [IpakTruecku
BCEC KJIETKM OpraHM3Ma HMEIOT B CBOEH Hapy>KHOH MeMOpaHe peuenTopsl - OEJKH TJIaBHOTO
KoMIuieKca rucrocoBMectTuMoctu I (major histocompatibility complex I, MHCI).

benku MHCI ymeroT cBsi3bIBaTh U MPE3CHTOBATh (ITOKA3bIBaTh) Ha BHEIIHEH MEeMOpaHE KIETKU
KOpPOTKHE TMenTuAbl, oOpa3oBaBmIMecs BHYTpH KieTku. OpaHako KakuM  o0Opa3om
BHYTPHKJIETOYHbIE O€JKH TOMNaJaloT Ha TOBEPXHOCTh KJIETOK? Jle1o B TOM, 4TO B KJIETKE
CYILIECTBYIOT OOJIBIIINE KOMIUIEKCHI - MIPOTEACOMBI, pa3pe3aloliue yXe He HY)KHbIE KIETKE WU
HEMpPaBWIBHO CBEPHYThIE OENKM Ha KOpOTKHMEe mentuasl. M 3Tu kopoTkue “oOpe3ku” OeIKoB
cem3piBatorcs ¢ MHCI u depes OIIP TtpaHcmopTHpylOoTCs K IIJIa3MaTHYECKOW MeMOpaHe.
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O06bruno MHCI 3anonHeHsl GpparMeHTaMu COOCTBEHHBIX OeNKOB KieTKH. OJHAKO eclid KIeTKa
3apakeHa BUPYCOM U CUHTE3UPYET BUPYCHBIE OEJIKH, TO OHU TaKXKe IMOABEPratoTCs pa3pylICHUIO
B niporeacoMax ¥ nonanarot ¢ MHCI Ha moBEepXHOCTb KIIETKH.

Takum 00pazom, KIETKM OpraHu3Ma BCe BpeMs MOKa3bIBAIOT, Kakue O€JNKH OHU CHHTE3HPYIOT
BHYTpHU cebs. Ho xomy oHu 3T0 nokaszbiBatoT? IlocrosiHHOE ckaHupoBanue komiiekcoB MHCI
OCYILIECTBISICT OTAEIbHBIN Kiacc T-TUMQOLUTOB, Ha3bIBAEMBIX IUTOTOKCHYECKUMHU T-
mumporramu win T-kusutepamu. OHE, Kak TO30PHBIN OTPsiL, 0OXOIAT BCE KIIETKH OpraHH3Ma,
IpoBepss, HET JIU cpear BbicTaBiaeHHBIX MU Ha MHCI KycoukoB 4y>kKepOoJHbIX OETIKOB.

T-kunepsl UMEOT Ha MeMOpaHe aHTUT€H-PACIO3HAIOIIUN PELETITOP, KOTOPBIM COCTOUT U3 JIBYX
(byHKIMOHATIBHBIX YacTeii: 6enok-penentop CDS, xoropsiii y3naer MHCI u npucoenunsiercs: x
HeMy, W T-KJIeTOUHBI penentop - CHEHUPUUHBIE HMMYHOrNIOOYIMH. Takum oOpazom,
IIPOUCXOAAT OJHOBpeMEHHO 1Ba mponecca: cpsazpiBanue CD8 ¢ MHCI u pacnosznaBanue
HMMYHOTJIOOYJTMHOBBIM T-KJIETOYHBIM perenTopoM mnentunaa, npeseHropanHoro MHCI. Dto
SBJICHHE TMIOJYYWJIO HAa3BaHHWE <«JIBOMHOTO pAaclO3HAaBaHUS», a 3a €ro OTKpPhITHE OblIa
npucyxaeHa HobeneBckas npemus 1o ¢pusroaoruu u meauimae 1996 rona.

NMMyHOTII00y/TMHBI UMEIOT BapHaOelIbHYI0 4YacTh, CHOCOOHYIO CBSA3BIBATHCA C Pa3IMUYHBIMU
antureHamu. Kaxapiii T-xwiep B Ipolecce CBOETO Pa3BUTUSL MPUOOpPETaeT CHOCOOHOCTh
CHUHTC3UPOBATH TOJBKO OJWH BapHAHT I/IMMYHOF.]'IO6y.TII/IHa, BXOOAIIETO B COCTaB AHTUI'CH-
pacro3HAOIEro pelenTopa U pacno3HaBaTh TOJBKO OJMH aHTUreH. Takum oOpa3oM, KakIbIi
T-xunnep mnpoBepsieT BCTpeyaromMecs €My KIETKH CBOMM COOCTBEHHBIM BapHaHTOM T-
KJIETOYHOTO pelenropa. B opraHunsMe CymecTByeT HacTOJIBKO MHOTO T-KHMJUIEPOB C aHTUIEH-
Pacro3HAIIMMHU pElENTOpaMH, YTO OHU CIIOCOOHBI OMO3HATh MPAKTHUECKH JII000# (parMeHT
0000 Yy>KEepOHOTO OernKa.

Korna T-kuniep oOHapyXUBaeT KIETKY, KOTOpasi MPE3eHTYeT (hparMeHT 4y>KepoJIHOro Oenka B
komruiekce ¢ MHCI, to on 3amyckaeT mMexaHu3M yOWICTBA 3TOW KJIETKH. Takum o0Opazom,
3apakeHHas KJeTKa He yCIeeT clelaTh MHOTO HOBBIX BUPYCOB. DTOT MEXaHHM3M cpabaThIBaeT
JUTSL 3aIIUTHI OpPTaHU3Ma OT BUPYCOB M BHYTPHKJICTOYHBIX OaKTEpUATHHBIX HHPCKITUH.

3aganus

s omeema na 3a0anus ucnonv3yime mamepual NPOYUManHo20 mexcma. B kaxcoom 3adanuu
co0epocUmcs. He Menee 00HO20 8epHO20 ymeepxcoeHus. Bam nyxcno evibpame éce eepmbvie
ymeepotcoenus. 3anuwume ux 6 mabauyy K onpocy Ne4 ¢ oianke omeemoa.

1.Pacno3naBanne T-kuiiepom 3apa:keHHOl BHPYCOM KJETKH — 3TO CJIOKHbIH
MHOTOCTYIIeHYaThIH npouecc. PacnoJio:xkure coObITHS B NPaBWIbHOMI
N0CJ1e/10BATeIbHOCTH:

A. Cunres BupycHoOro Oenka — cBsizbiBanue Oenka ¢ MHCI — pa3pymienne ero B mpoTeacome Ha
MENTUIBI - TPAHCIIOPTUPOBKA HA MeMOpaHy kieTku B komiuiekce ¢ MHCI — cszpiBanne MHCI
c CD8 penentopoM — pacro3HaBaHWE MENTHIA UMMYHOTTIOOYJIMHOM aHTHUI'€H-PACIIO3HAIOIIETO
penentopa T-Kuiiepa — 3alyck MeXaHu3Ma yOUicTBa ATON KIETKU

b. Cunres BupycHoro 6enka — cBs3piBanue 6enka ¢ MHCI — paspymienne ero B mporeacome Ha
NEeNTUABl - TPAHCHOPTHPOBKA Ha MeMmOpany kieTku B komiuiekce ¢ MHCI — pacnosnaBanue
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NenTuia UMMYHOTTIOOYJIMHOM aHTUI'€H-PACIO3HAIONIET0 peuentopa T-Kuijiepa - CBsI3bIBAHUE
MHCI ¢ CD8 T-KkJ1€eTo4YHOro penenTopa — 3alyck MeXaHu3Ma youicTBa 3TON KIETKH

B. Cunre3 BupycHoro Oeinka — pa3pylleHHE €ro B IMPOTeacoMe Ha MENTUAbl - CBI3bIBAHHE
nentuga ¢ MHCI — tpancnopTupoBka Ha MeMOpaHy kietku B kommiekce ¢ MHCI — cBsi3piBanue
MHCI ¢ CDS8 penentopom T-kumiepa — pacro3HaBaHue ENTHAA UMMYHOTJIO0YJIMHOM aHTUTEH-
pacro3HaroIero perenropa T-kusiepa — 3amyck MexaHn3Ma yOuicTBa 3Toi KIIeTKH

I'. Cunre3 BupycHoro 6enka — cs3piBanue nentuna ¢ MHCI - paspyiienue ero B mporeacoMme
Ha MEeNTUAbl — TPAHCTIOPTHPOBKA Ha MeMOpany kieTku B komiiekce ¢ MHCI — pacnosnaBanue

nenTuia UMMYHOTTIOOYJIMHOM aHTUT'€H-PACIO3HAIONIET0 peuentopa T-Kuijepa - CBSI3bIBaHUE
MHCI ¢ CD8 T-Kkj1€eTo4HOro penenTopa — 3alyck MeXaHu3Ma youicTBa 3TON KIETKH

2. Ecqim KJIeTKa NeYeHW 3apakeHa BHPYCOM rematura B, u (parMeHT ero KancuaHoro
0enka npesentyercss Ha MHCI, 1o:

A. BolbmuHCTBO T-KI/IJIJIepOB HC OIIO3HAKOT 3TOT CUI'HAJI, T.K. I/IMMYHOFJIO6yJII/IHOBaSI 4acTh UX
AHTUI'CH-PACIIO3HAIOIIECTO pEUCIITOPA HE CBA3BIBACTCA C OTUM IICIITUAOM.

b. JIro601 T-kusiep y3HaeT yy>KepoaHbIN OETIOK M YOBbET 3Ty 3apaKeHHYIO KIETKY

B. JIro60o#i T-kmmiep ¢ HOPMAITBHBIM aHTUTCH-PACIIO3HAIOIINM PEIETITOPOM MOXET OMO3HATh H
yOuTh TaKyro KJIETKY IPH HAJIMYMK B KPOBU aHTUTEN K BUPYyCy renarura B.

3. Ecau nopa:keHHasi BUPycoM KJieTka Booome yrpatujia MHCI na mem0pane, To:

A. DTy KJIETKYy MOXET YOUTh 11000 T-kusuiep.

b. DTy kierky Moxer pacno3HaTh TOJIBKO TOT T-KWJUIep, aHTUT€H-PACIIO3HAIONINI peLlenTop
KOTOPOTO y3HaeT MPe3eHTOBAaHHbIE HA MeMOpaHe (pparMeHThl BUPYCHBIX OEIKOB.

B. Hu ogun T-kumiep He ciocoOeH OMO3HATH 3TY KIIETKY.

4. Boi0epure Te CTPYKTYpPbI, KOTOpBbIe MOTyT B3aumozaeiictsosats ¢ MHCI.
A. CD8 pernentopsl.

b. KopoTtkue ¢pparMeHThl BUPYCHBIX OEITKOB M3 MIPOTEACOM.

B. KopoTtkue ¢pparMeHThI KallCHIHBIX OEJIKOB B IIa3Me KPOBH.

I'. KopoTtkue ¢pparMeHThl COOCTBEHHBIX OEIKOB KIETKH U3 IPOTEACOM.

J1. PacTBOpHMBIE aHTHTENA, KOTOPBIE BEIPA0aThIBalOT B-mM(pOIUTHL.
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5. U3 nepeuncieHHBIX 3200/1eBaHUH M CHTYalliHM, HANPaBJCHHOH HAa NpeAOTBpallleHHe
3a0o/1eBaHMsA, BbIOepUTe CJOy4YaW, IPH KOTOPbIX MMMYHHBIH OTBeT BKJIYaeT B cedsl
padory T-kunnepos:

A. I'punnn

b. Kpacnyxa

B. [luzenrepus

I'. [IpuBUBKa OT CTOJNIOHSKA

OTtBer.
Nel. B

Ne2. A.
Ne3. B

Ned. A, B, T
Ne5. A, b

Kpurepuii onenku.
OneHNBAIOTCS TOJIBKO TIOJHOCTHIO TPABWILHO BBINIONHEHHBIE 3amaHus. Nel-Ne5 3 6. 3a
3aJlaHue.

BAYKHO! B orBerax k 3aganusim Ne5-Ne7 npuBeieH uc4epnbIBaIIMA CIUCOK
NPaBUJIBHBIX 0TBETOB, IPHBEJAEHHBIX B padoTax BcexX y4acTHHKOB. Bce ocTanbHble
BAPHAHTHI OTBETOB He 3aCUYMTHIBAJIMCH M He OYYT 3aCUUTAHBI B cJIyuyae ane/uIsaluu.

3apanue Ne5 (15 6amoB). XOpomo HM3BECTHO, YTO TPEJICTABHTEIN KHTOOOPA3HBIX MOTYT
OCTaBaThCs MOJ BOAOM 0e3 razoo0MeHa MEX]y JIETKUMH M aTMOC(HEPO OT HECKOJIBKUX MUHYT
1o 1,5 — 2 gacoB. Kakue mopdonoruueckue, Gu3n0IOrHIecKue 1 OMOXUMHUYECKHUE aanTaliuu
MO3BOJISIFOT UM TaK JI0JIT0 00X0auThCs 6e3 razooomMeHa ¢ atMocdepoi?

OrBer:
IIpuBeneM npuMepsl Kak10M IPyIIIbl aallTalui.

Mopdgonozuueckue aoanmayuu:

1. YBenu4eHHbIE OTHOCUTENBHBIC 00BEM M Macca JieTkuxX. Hampumep, Macca Jerkux 1eab(puHOB
coctaBisieT 27% OT Beca Tella, TOorJa Kak y Ha3eMHBIX MIIEKOMHUTAIOUIUX TOJIBKO OKOJo 12%.
KonnuecTBo 1€rouHbIX aabBeos1 y AeIb(UHOB B TPU pa3a OOJbIIE, UEM Y Ha3€MHBIX KUBOTHBIX
(manmpumep, 437 MiH. y MOpckod cBUHBM U 150 mutH. y udenoBeka). OOpatuTe BHUMAaHUE, YTO
BepcHs «OOJIBIIHNE JISTKUE» HE SIBJISCTCS MPABWIBHOH, MTOCKOIBKY M CAMH KUTOOOpa3HBIC TOXKE
«OOJIBIIHEY.

2. Jlerkue uMmeroT psg MOpP(HOIOTHYECKUX OCOOCHHOCTEH, CBSI3aHHBIX C MPEOBIBAHUEM IO
Bofoi. Tak, B JETKUX KHTOOOPAa3HBIX €CTh HE TOJBKO JIIACTUYECKHE, HO M MBIIICUHBIC
JJIEMEHTBI, a TaKXKe XpsIleBas TKaHb (€0 OKPYKEHBI, HampuMmep, OpPOHXH M OpPOHXHUOIBI
nenb(GuHOB). DTO TPEIOXpaHseT BO3AYX OT CKATHSA, HE TO3BOJSS JIETKUM CIHAfaThes MPH
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HBIPSHUU Ha OONbIIyl0 THyOWHYy, W TPEmsITCTBYeT pPAa3BUTUI0 KECCOHHOM Oome3HHU.
DNacTUYHOCTh JIETOYHOM TKAHU BBIIIE, YEM y HA3€MHBIX JKUBOTHBIX. JIpIXaTeIbHBIA BO3AYX B
COCTaBE KU3HEHHOM eMKOCTH cocTaBiiieT 10 80-90%.

3. 3anac Bo3ayxa. Hampumep, KamanoT uepe3 apixaio, 00pa3oBaHHOE JIEBEIM HOCOBBIM XOJIOM,
HaOWpaeT BO3AYX, a MpaBblii HOCOBOW XOJ HMMEET OrPOMHOE MENIKOBHIHOE pacUIMpEeHue,
€MKOCTh KOTOPOT'O COIOCTaBUMa C €MKOCTBIO JIETKUX. 3arac BO3AyXa U3 3TOr0 MEIIKa KaliajaoT
UCTIONB3YyeT Mpu HeIpsHUU. OOpaThTe BHUMaHUE, BEPCUS «KUTHI 3aacarT BO3AYX BO PTY\
KEITyAKe\KUIIIEUHUKE» He SBISETCS BEPHOM, MOCKOJIbKY MOJHOLIEHHBIM Tra3000MeH BO3MOXKEH
TOJILKO B JIETKUX (HO HE B NUIIEBAPUTENIBHOW CHCTEME, KaK HEpPEeJKO MUCAIM B OTBETAX), U
MUIIeBApUTENbHAS U IbIXaTeNIbHAs CUCTEMBI KUTOOOPa3HBIX Pa3o0IIeHbl HACTOIBKO CHIIBHO, UYTO
3amaca”ue BO3yXa B MUIIEBAPUTEIHHON CHCTEME HEBO3MOXKHO JJaXKE TEOPETUUECKHU.

Dusuonocuueckue a()anmauuu:

1. Ilpu HBIpsHUM 119 KUTOOOpa3HBIX XapakTepHa (YyHKIMOHAJIbHas Opaiukapius, TO €CTb
CHUKEHHUE YaCTOTHI CEP/ICUHBIX COKpallleHui (B ABa U Oosiee pas). [Ipu morpyxeHuu mnoa Boay y
KPYIHBIX KUTOB 4acTOTa CEPACYHBIX COKpalieHui cHrbkaercsa ¢ 30 go 15 yaapoB B MuHyTy. Y
KOCATOK IIpU HBIPSIHUM padoTa cepaua 3ameisercs ¢ 60 1o 30 yiapoB B MUHYTY.

2. [IlepepacmpeneneHne KpOBOTOKA: MEHTpalU3alisi KpoBooOpamieHus. MakcumaabHOoe
KOJIMYECTBO TEIUIOW M 00OTAIIEHHON KHCIOPOJOM KPOBH MOJIYYArOT MO3T M CEpACYHAs MBIIIIIA,
a KPOBOTOK B JIPYTUX OpraHax, Jake B CKEJIETHOW MyCKYJaType, pe3KO CHUYKAETCSI.

3. YV HBIpAIOLIUX >KMUBOTHBIX MOHM)KEHA UYBCTBUTEIBHOCThH JBIXaTEIbHOTO LEHTPAa T'OJIOBHOTO
MO3ra K YIVIEKUCIIOMY a3y U cHKEHUIO pH kpoBu. 1103TOMY OHM MOTYT JIOJITO OCTaBaThCs MO
BOJIOM, MMOKA HE U3PACXOAYETCs 3amac KUCIopoaa, He pearupys Ha HakorieHue B kpoBu CO..

4. HeBpIcOokas MplIIIeYHAs aKTUBHOCTH Ipu IUIaBaHWUW TIO3BOJISICT HCIIOJIb30BATH MCHBIIIC
Kucjopoaa, 4€M IIpru Ha3€MHOM IICPCMCIIICHU N TOM 7K€ MaccCHI Tea.

5. ,HJ'IS[ HCKOTOPBIX KI/ITOO6p33HI)IX XapakTCpHa IMOBBIIICHHAA KHUCIIOpOAHAasd €EMKOCTb KPOBH. Ona
CO34acTCA 3a CUCT IMOBBIICHHOTO COACPKAHUA reMorjo0uHa B OpUTPOLUTAX.

6. NurencusHast BCHTUJIAIMA JICTKHUX 3a CUCT CCPUU 6I)ICTpI)IX BJOXOB-BbBIJOXOB A0 H IIOCJIC
MOrpyKCHUS TIO3BOJIACT HACBITUTH KPOBbH KUCIOPOAOM U OOHOBUTH COCTaB BO31yXa BHYTPpU
JICTKUX ITOJIHOCTBIO.

Bbuoxumuueckue adanmauuu:

1. CrocoO6HOCTh remMorioOuHa CBSI3bIBATh KUCIIOPOJ, HANpUMEp, Y JeNb(UHOB BBIIIE, YEM Y
Ha3eMHBIX MJICKOITUTAFOIIIHX.

2.V HBIpAIOIMX MIEKOIMUTAIONIMX B MBIIIIAX CoOJEpkaHue MuoriobuHa — Oelnka,
CBS3BIBAIONIETO W JICTIOHUPYIOMIETO KHUCJIOPOJ, HAMHOTO BBHINIE, YeM Yy Ha3eMHBIX
npencraBuTeneil — B 7 u Oosee pas. DTO co3aeT 3HAUUTEIbHBIN 3amac KUCIOPOa B MBIIICUHOM
TKaHUu. TakuM oOpa3oM, KIETKH MOTYT aKTUBHO padOTaTh B TEUEHHE JJIUTEILHOTO BpeMeHHU 0e3
MOCTYIUICHHUSI KUCTIOPO/1a U3BHE.
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Kpurepun ouenku:

2 0. 32 K&XIyI0 MPaBWIbHYIO BEpCHIO, HO He Oosbie 15 0., ecu nmpaBWIBHBIX Bepcuid OOJbIIe
7.

3apanue Ne 6 (18 6amnoB). Kakumm crocobamMu pacTeHHs 3alIMINAOTCS OT MAaTOTE€HHBIX
rpuboB, 6akTepuii 1 BupycoB? Ecnu Moxkere, mpuBeauTe MpuMepsl (He 0oliee OAHOTO mpuUuMepa
JUTSL KQXKI0H BEpCHN).

OtBer
B03M0OKHBI HECKOJIBKO BapHAHTOB MOJOOHON 3aIIUTHI.

Oco0OeHHOCTH TOKPOBHOW TKaHHM PACTEHUS MOTYT 3aTPyAHATh NPOHHUKHOBEHHE CIIOP WIIH
Oaxtepuit (Nol-No)).

1. JIucTbst 1 moGeru MOryT OBITh IOKPBITHI MOLIHBIM CJI0€M BOCKa (XBOMHbIE pacTeHHs).

2. JIuctbst ¥ moOGeru MOTyT OBITH MMOKPBITHI CJI0EM MEPTBBIX JIMIIEHHBIX BOJIBI KJIETOK (MpoOKa Ha
nmo6erax BTOPOTo U MOCJIEIYIONTUX JIET KU3HHU).

3. Knerku, Hampumep, B MOKPOBHOW TKaHH, MOTYT 00JalaTh YTOJIIEHHBIMU KIETOYHBIMH
CTEHKaMH, 3aTPyAHSAIOIMMHY IPOHUKHOBEHHE ITATOI€HOB BHYTPb.

4. PacteHne MOXET OBITh T'yCTO-OMYIICHHBIM, YTO TAK)KE IMPEMATCTBYET KOHTAKTy IMaTOTCHOB
(Hanpumep, crop TpUOOB) € KUBBIMHU KJIeTKaMu (0oJee TyCTO OMYIIEHHBIE cOpTa MOMHUIOPOB
JydIle 3aiuiieHsl oT GUTohTOpO3a).

5. Ycrbuia MOTryT ObITh MOTPYKEHHBIMU (HApUMED, Y COCHBI), UYTO OJHOBPEMEHHO COKpAIIaeT
WCIIapEHUE U TPETSITCTBYET MPOHUKHOBEHHIO TTATOTEHOB.

6. MepTBble KJIETKU B TOJIIIE paCTeHHsI (HallpUMep, 3JIEMEHThI KCHJIEMbl) MOTYT MPENsATCTBOBATh
pacIpoCTpaHEHUIO MATOICHOB, IPOHUKIINX BHYTPb PACTCHUS.

7. B TKaHAX pacTeHMs MOIYT COJEp)KaTbCs BEIIECTBA, YTHETAIOIIME pOCT MaTOr€HHBIX
MHUKPOOPIaHU3MOB. OTH BeIEeCTBAa OOBIYHO HA3bIBAIOT (UTOHIMIAMH. XOPOIIO H3BECTHHI
(UTOHIMIBI XBOMHBIX pacTeHHi, OaryIbHHUKA, YECHOKA.

8. Ha knerounom YPOBHC PACTCHUC MOKCT MPCIATCTBOBATH NMECPCMCIICHNUIO BUPYCHBIX YaCTHUI]
U3 KJICTKHU B KIICTKY, PETYJIUPYS NPOHUIACMOCTD IJIa3MOACCM.

9. Oco0br1il ciocob 3amuThl PACTCHU OT MATOTCHHBIX MHKPOOPTaHU3MOB (B MEPBYIO OYepe/b,

rpubOB) — peaklud CBEPXUYBCTBUTEIHHOCTU. [Ipy BHEIpPEHWHM TMAaTOT€HA PEIENTOPHI

pPACTHTENBHBIX KIETOK pACHO3HAIOT €ro NPUCYTCTBHE MO CHEIU(PUYHBIM COCAUHEHUSIM
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(HampuMmep, XWTUH TpUOOB WM (iareluIMH OakTepHallbHBIX JKTYTHUKOB). [Ipomcxonut
3alporpaMMHpOBaHHasi TUOeIb KIETOK, PAaCHOJOXKEHHBIX B HEMOCPEICTBEHHOM OJIM30CTH OT
ouara 3apaxxeHus. B pe3ynpraTe Ha IyTH pacHpOCTPAaHEHMsS NATOI€HA HE OKa3bIBAECTCS JKHUBBIX
KJIeToK. Pacnono)xeHHble Ha O0JIbLIEM yAaJI€HUU KIETKH BOCIPUHUMAIOT XUMUYECKHIM CUTHAT U
MOTYT HA4aTh CHHTE3MPOBATH OCOObIE TOKCHMHBI — (DUTOAIEKCHHBI W/WIM ONAacHbIe s
NaTOreHOB (PepMEHTHI, HAPUMEP, XUTUHA3bl U TIEPOKCHUIA3HI.

OOpatuTe BHHMMaHuE, YTO Yy pPACTEHUIl HET HACTOSIIEW HMMMYHHON CHUCTEMBI, IS HHUX HE
CBOWCTBEHHbI aHTUTeNa M (arouuTo3 Makpodaramu, MOITOMY HMMMYHHOTO OTBETa B TOM
BapHaHTe, KOTOPHIN XapaKTepeH JUIsl MJIEKONMUTAIOIMX, Y HUX HeT. [loaToMy Bce Bepcuu, rie
YIOMHHAJICSI UMMYHHBII OTBET, XapaKTEpHbIN U1 MJIEKONMUTAIOIINUX, HE 3aCUUTHIBAIOTCS Kak
[IpaBUJIbHBIE.

10. Tlepuom pocta W LBETEHHE MOTYT OBITh CIBHHYTHI Ha CE30H, KOT/Ia MATOTEHHI MEHEE
akTuBHbl. Hampumep, paHHeUBeTyLIME NOMUIOPHI MOTYT YyCHETb OOpa3oBaTh IUIOABI [0
MaccoBOTro pacmpocTpaneHus ¢utopTopel B cepenuHe Jsera. OmHako Bepcus «ObICTpee
O6pa3033TI) II0AbI, KOr/la IMMaTOICH YKC IMPOHUK B PACTCHUC) HE ABJIACTCA BepHOfI, IMOCKOJIBKY
CPOK BBI3PEBaHHMS TUIOIOB JIOCTATOYHO CTPOTO JCTEPMHUHUPOBAH.

Kpurepum ouenku:
2 0. 32 KOKIYI0 NPaBWILHYIO Bepcuio U 1 0. 3a MpaBWIBHBINA MPUMEpP, €€ WILUTFOCTPUPYIOTHIA.
Bcero se 6onee 18 0.

3aganue Ne7 (18 OGasioB). Apean BO3A€NBIBaHMS MHOTMX KyJIbTYPHBIX PAacTeHHMM Tropasno
mupe, 4eMm apeajd oOMTaHUS WX AMKOPACTYUIMX MpeAaKoB. B Xone celnekuuu CrenualucThl
BBIBOJIAT COPTa PACTEHUM, aJalTUPOBAHHBIE K YCIOBUSAM DPA3IMYHBIX IIMPOT U JAXKE JIPYTUX
KOHTHMHEHTOB. Kakue cli0)KHOCTH MOT'YT BOHUKHYTh IIPH BBIPAIIMBAHUN KYJIbTYPHOI'O PACTCHHUS
3a npezeIaMy IepBOHAYAIBHOIO apeasa JaHHOTO BHa?

OTtBer

[Ipexxne Bcero, CIOXKHOCTU MOTYT OBITh CBSI3aHBI C TE€M, YTO PAaCTEHHE OKAa3bIBAeTCsS B
HETUIIMYHOM s Hero kiaumare. OAHAKO NPOCTO YINOMHHAaHUE CIIOBA «KJIUMar» 0e3
CONYTCTBYIOLIMX PAa3bsICHEHUH, BIMSIOMIMX HAa PACTEHUE KOHKPETHBIX KIMMATHYECKUX
(bakTOpOB, HE SBISAETCS BEPHOI BepcHel OTBETA.

1. HepocraTok Teruia B HEMPUBBIYHOM KJIMMAaTe MOXKET NMPUBECTU K CHIDKEHHIO 00pa30BaHUs
Ouomaccel, CIABUHYTb CpPOKM I[BETEHUS W IUIOJAOHOUICHHUS, BbI3BaTh (YHKLIMOHAIbHbIC
HapyILIECHUs pOCTa U Pa3BUTHUS PACTCHMUS.

2. Ce30HHOE OXJAXKAECHUE, BIUIOTH O 3aMEP3aHUs BOJbI, MOXKET MPUBOJUTH K 00Opa30BaHHIO
KpPUCTAJIJIOB JibJla B KJIE€TKaX U MEXKJIETHHUKAX, YTO MOBPEXIAeT TKAHU HEMPUCIIOCOOJIEHHBIX K
XOJIOHOMY KJIMMATy PAacTeHHM, JaXK€ €CIHM JIETOM B OJTHUX YCJIOBHUSAX HUX IIPOU3PACTAHUE
BO3MOKHO.

3. Pe3kue nepenasipl TeMIepaTypbl MOTYT BbI3bIBaTh 00pa3oBaHKUE TPEUIMH B CTBOJIAX U KOpeE
JIEPEBBEB.
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4. OueHb MHTEHCUBHOE OCBELICHUE MOKET IPUBOJUTH K COJTHEUHBIM 0XKOTaM.

5. Ecnu pacreHue yCTOWYMBO K XOJIOAY, B HETHIIMYHBIX YCJIOBUSX OHO MOXET HadaTb
IIpOpacTaTh IOCIE KPATKOBPEMEHHON OTTENENN MU Jaxke nojJ cHeroM. [locneqnee npuBoguT k
TaKk Ha3bIBAEMOMY BBIIPEBAHUIO O3MMBIX — KOIJa IIOJ CHEXHBIM IIOKPOBOM pacTEHUE
OCYIIECTBIISICT UHTCHCUBHBIA METa0O0IN3M, HO HE MOXET (DOTOCHHTE3UPOBATh.

6. HetunuuHelil U1 JaHHOTO BHJA BOJHBIA PEXHM MOXKET MOTPeOOBaTh MCKYCCTBEHHOTO
[I0JIMBAa MM ONTHMM3ALMM CPOKOB ITOCEBA — HapuUMep, 4TOObl M30€XaTh CyXOro CE30Ha WIIH,
HaIIPpOTHUB, OYEHb BIIAYKHOTO.

7. HenmpuBBIYHBIM U1 BUJIa MOXKET OKAa3aThCs CBETOBOW PEXHUM — pedb O COOTHOLIEHUU JHA U
HOYM B pa3HOE BpeMs TIoja, T.e. JUIMHA CBETOBOro JHs. HekoTopele cyOTpomuueckue u
TPONMYECKHUE KYJIbTYpPbl B YMEPEHHBIX IMPOTAX JIETOM MOTYT YCHEIIHO PAaCTH, HO 32 BECh CE30H
TaK U HE MEepPelTH K IIBETECHUIO U IJIOJOHOIIEHHI0. CIIMIIKOM KOPOTKHI CBETOBOH JI€Hb MOKET
OBITh HEIOCTATOYHBIM JIJIS1 MHIYKIUU [[BETCHHUS.

8. ¥V pacreHus MoOryT OOHAapyX HThCS (DPU3HMOIOTHYECKHE OCOOCHHOCTH, KOTOpBHIE HE
peayn3yroTcs Ha HOBOM Mecre. Hampumep, CymiecTByrOT BHIBI, KOTOPBIM AJIS IPOpPAaCcTaHUS
CeMsH 00s513aTeNIbHO BO3/I€MCTBHE BHICOKOW TEMIEpaTyphl UM, HA00OPOT, HU3KOM.

9. MuHepanpHbpli COCTaB M CTPYKTypa IIOYBBI MOTYT CO3JaBaTh CJIOKHOCTH JJIs
BbIpal[BaHUs HAa HOBOM MecTe. OCOOEHHO 3TO KacaeTcsi KHCIBIX MOYB, /Ul BbIpAalllMBaHUS Ha
KOTOPBIX HEOOXOIMMO MIPUMEHHTH PsIJl arpOTEXHUUECKUX ITPUEMOB.

OtnenpHas Tpynma CIOKHOCTEH CBf3aHA C TEM, YTO B CBOEM TMEPBOHAYAIHLHOM
MeCTOOOUTaHUM PACTEHHE B3aMMOJCHCTBOBAJIO C JPYTMMH BHUJIAMHU, KOTOPHIX HET HAa HOBOM
MecTe.

1. Ecnu paHHBIA BHUJ pacTeHUS Pa3MHOXKAETCS IMEPEKPECTHO WM TpeOyeT ONbUICHUS
HAacCeKOMBIMU (NITULAMH, PYKOKPBUIBIMM) JJsi YCHEIIHOTO IJIOJOHOIIEHHS, B HETUIUYHBIX
YCIIOBHSIX TaKUX areHTOB ONBUICHUS MOXET MPOCTO HE OBITh. ITO B OCOOCHHOCTH OTHOCUTCS K
pacTeHusM C HEOOBIUHBIM CTPOCHHMEM I[BETKA — HAIIPUMEp, C OUYEHb JUIMHHON TPYOKOI BEHUHKA.
MecTHpIE HAaceKOMBbIE MOTYT OKa3aThCsl HECHOCOOHBIMH K 3()(eKTHBHOMY ONBLICHUIO.
WHuTepecHo, 4TO B TaKUX YCJOBHSIX HEKOTOpPbIE MECTHBIE BHJIbI HACEKOMBIX MOTYT BECTH ceOsl
KaK «HEKTapHbIEC BOPUIIKNY, TOXUIIIAsl HEKTAP, HO HE OMBLISAS BETOK.

OnHako BepcUsl «HET MOAXOIAIIMX PAaCHpPOCTPAHUTENICH CEMSH» HE CUUTAETCS BEPHOM,
MIOCKOJIBKY PacIpOCTPAHEHUEM CEMSH KYJIbTYPHBIX PACTEHUIN 3aHUMAETCSI YETOBEK.

2. B HOBBIX YCIOBHUAX AaKTHBHO JCMCTBYIOT HOBbIE Mapa3uThl (HACEKOMbIE M Jpyrue
0€ecro3BOHOYHBIE, MTApa3UTHUECKUE pACTeHHsI) U BO30OyaUTeNH 3a001eBaHi — OaKTepuu, rpuodkl,
BUpychl. [laxke ecnm, Hampumep, KaKOW-TO BHJ MAaTOr€HHOTO Tpuba (CKakeM, prKaBYMHHBIN
rpu0) oOUTaeT ¥ B MEPBOHAYAIHPHOM, U B HOBOM MECTOOOWTAHUU PACTEHUS, TO PACTEHUE MOXKET
OBITh YCTOWYMBO TOJBKO K OJHOMY IITAMMY MATOT€Ha, KOTOPBIM PacIpOCTPaHEH B MCXOIHOM
MECTe MpPOM3pACTaHMs pACTEHUs. OTO Ype3BbIYAMHO pacmpocTpaHéHHas MpoliemMa Mpu
UHTPOAYKIIMH PAaCTEHHUH.

3. MOXHO TPEaNnoNOKUTh, YTO PACTEHUE OKAXKETCS CIUIIKOM XOPOIIO MPUCITOCOONICHO s
JAHHBIX YCIOBHUH NMPOU3PACTaHUS U MOTECHUT MECTHBIE BUbl. IHTPOAYKIIMS MOKET IPUBECTH K
CEPbE3HBIM IKOJIOTUYECKUM TOCIEICTBUSM.
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4. Ecth BUABI pacTeHHH, KOTOpble 00pa3yioT CHUMOHO3 C MHKPOOPraHM3MaMH IOYBBI.
Hanpumep, 6060Bbie GOpMUPYIOT KIYyOEHBKH C a30TPUKCUPYIOIUMHU OakTepusiMu. MHoOrue
BUIBI yCIIEUIHEE PacTyT MpU OOpa30BaHUM MHUKOPU3BI. ECITM B HOBBIX YCIOBHSIX HET HY>KHBIX
BUJOB MM LITAMMOB 3THX MHKPOOPIaHW3MOB, poOCT Oyner Hed(h(eKTHBHBIM MM BOBCE
HEBO3MOXKHBIM.

Kputepumn ouenku
2 0. 32 KaX/IyI0 IPaBUIBHYIO BEPCUIO, HO He Oosee 18 6. 3a oTBeT.
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