Buonozus 11 knacc

OTBeThI HA BONPOCHI BTOPOTo 3Tana Beepoccuiickoi 0JiuMnuanbl
IIKOJLHUKOB "Bbiciiasi mpo6a'" no 6uosiornu, 11 kaacc, 2020 r.

MakcumajibHoe KoinuecTBo 0auioB — 100.

3aganue Nel (12 6ay10B). JKCIIEPUMEHT.

Brumamenvro npouumatime mekcm 3adanus. Hailoume owubku, oonywennvie npu NOCMaHogKke
9KCHnepumMeHma u unmepnpemayuu pesyiomamos. Ilepeuuciume ux u obvsacuume, novemy Bol
cuumaeme, uymo MO OwWUOKU. [l KaxHcOoUu OwubOKu 00vBACHUMeE, KAK HYHCHO Obllo
Oelicmeosamsb Kame, umobwvl nonyyums 0ocmosephwviii omeem Ha NOCMABIEHHbIN BONPOC.

JeBouka Karsg pemmiia onpenenuTb, HACKOJIBKO CWIBHO 3arpsi3HSE€T BO3AYX aBTO3allpaBOYHAS
CTaHLIMsA, HEAABHO IIOCTPOCHHAs HeAaleKo OT mKoJbl. Kard mpouuTana, 4ro OOUH M3 CaMbIX
MPOCTHIX, HO MH(OPMATUBHBIX METOJIOB - 3TO OLIEHKA YPOBHS (IIyKTYUPYIOIIECH acHMMETPHUH
JUCTBEB, TO €CTh, OIIPEIEICHUE YPOBHS 3arps3HEHUS 110 TOMY, HACKOJIBKO HECUMMETPUYHBIMU
Pa3BUBAIOTCS JINCThSI PA3JIMYHBIX PACTCHUM.

Kats peuinjia HCIOJb30BaATh JIMCTHA 6€pé3bl, IMOTOMY 4YTO OHHU BBIINAAAT AOCTATOYHO
CUMMETpUYHbIMU. OJHAKO y aBTO3aMpaBKH HAIIENCS TOJNBKO IMEHb OT CIUJICHHOW Oepésbl,
KOTOpBIiA fan oomibHyt0 mopocib. C Heé Kars B mae coOpana 50 nuctheB. B Havane ceHTAOps
Kats o6cynmna cBoro paboTy ¢ yuurteneM OMOJIOTHH, U OHH BMECTE PELIIIN, YTO HYXKHO B3SITh
KOHTpOJIbHbIE OOpas3lbl W3 HE3arps3HEHHOrO MecToOOMTaHUsS M cpaBHEHMs. B kadectse
KoHTpoJs Kats B3sina Oepé3y B ropoJICKOM CKBepe, Takxke coOpaB 50 JIMCTheB ¢ e€ BeTBEH.

B 06oux ciyuasx KaTs 3acyiimBana JIMCThsI B KHUTE, a 3aTeM MPOBOAMIIA U3MEPEHHS JIMHEHKOH.
VY Ka¥kaoro jgucra OHa OTMEYaja TOYKY, PACHOJOXKEHHYIO MOCEpPEIMHE MEXJTy KOHUMKOM U
OCHOBAHHUEM JMCTOBOH I1acTUHKU. OT 310 Touku Katrs usmepsna KpaT4allline pacCTOSHUSA J10
[paBoro M JeBoro kpaés, 00603HauumB ux coorBercTBeHHO II m JI. B kauecTBe moxazarens
acumMeTpuu Kats mocunrana moxyns paznoctu [I1-JI| u onpenenuina cpeHee 3HaYEHHUE 3TOTO
MOAYJSL AJI1 KaXJI0i M3 ABYX rpynn (coOpaHHBIX y 3ampaBKd M B ckBepe). Okazanoch, 4TO B
CKBepe cpenHee 3HaueHue nokaszatens [[I-JI| 6buto Oonbiie, yem okoio 3anpaBku. Kats caenana
BBIBO/JI, UTO aBTO3aNpaBKa HE CHJIBHO 3arps3HsIET BO3IYyX.

OTBeT U KPUTEPHH OLECHKH.
[Tpu mocTaHOBKE HKCIIEPUMEHTA ObLTH JIOMYIIEHBI CIEAYIONIHE OIIUOKH:

1. TTobern MHEBOI MOPOCIM MOTYT CHIIBHO OTJIMYATHCS OT MOOETrOB B3pOCIOrO JepeBa, B TOM
yucie no pasmepam u ¢opme auctbeB. Heobxomaumo ObUIO cpaBHUBATh MWK IOPOCIH C
MIOPOCIBIO, WIIH JIUCTHSI, COOpaHHBIE C BETBEH, C TAKUMH XKeE.

2. AcumMmeTpust MOXKET OBITh PE3yJIbTaTOM HE BIHMSHHS BHEHIHUX (DAaKTOPOB (HAmpumep,
3arpsi3HEHUs), a CBOMCTB KOHKPETHOI'O HMHAMBHUIYaJbHOTO JAepeBa — K MPHUMEpPY, CIEIACTBUEM
MmyTarun. [103ToMy OIEeHHBATh ACHMMETPHIO JIHCTA Y OJHOW 0COOM HEKOPPEKTHO, HYKHO B3STh
HECKOJIBKO JIEPEBBLEB.

3. CnoxHO CUUTaTh, YTO ACPCBO B ITOPOJACKOM CKBEPC paCTéT B 6HaFOHpI/IHTHBIX YCII0BUSAX. Ono
MOKET OBITH MMOABEPKCHO M BBITAIITBIBAHHUIO, U CTPECCY OT PEryIsIpHOTO c6opa JIUCTBEB, U
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BJIMSIHUIO 3arps3HEHHOTO TOPOJCKOTO BO31yXa. HeBO3MOXHO OJHO3HAYHO YCTaHOBHTb, KaKue
BHEIIHUE (HaKTOPHI BIUSIOT HA CUMMETPHIO JINCTHEB B 9TOM MECTOOOMTaHHMHU. TO €CTh HENb3s
UCKIIIOUUTh, YTO MECTO JJIsi cOopa KOHTPOJBHBIX 00pa3oB BHIOPAHO HEYJAuyHO: JIEPEBbs B
TOPOJICKOM CKBEpE MOTYT OBITH MOABEPKEHBI MOBPEXKIAIOMNM (PaKTOpaM HE MEHBIIE U JaKe
Ooiblle, YEM Y aBTO3AIPABKH.

4. Jluctbs Ha OGepe3ax ObuIM cOOpaHbBI B pa3HOE BpeMs: B Mae, Korjua (opMHUpOBaHUE JTHCTOBBIX
IUIACTUHOK €II€ HE 3aBepIieHO, M B CEeHTAOpe, Korga MX pocT okoH4YeH. He 10 KoHIa
c(OpMHPOBAHHBIE JHCTHS MOTYT 00J1aaTh IPYTUMHU MOKA3aTEISIMA ACHMMETPHH 110 CPAaBHEHHIO
CO 3penbIMU JUCThbIMU. HeoOxomumo coOupaTh JHCThS TOCIE MpPEKpalleHHs HX pocTa,
OJTHOBPEMEHHO CO BCEX JIEPEBHEB.

5. Tak Kak JHUCThsI MHEBOW MOPOCIH B NPHHIUIIE KPYyIHEE, TO U MOAYJIb UX Pa3HUIBI OyAeT
6onbiie. HyxHO ObIJIO HE MPOCTO MOCYUTATH PA3HOCTh, HO €UI€ M BHECTH IONPAaBKy Ha pa3Mmep
TUCTa — Hanpumep, paaenuts Ha (I[1+J1).

6. Crnieqyer yoenIuThCsl B TOM, UTO TOTPEUTHOCTh U3MEPEHUS JTMHEUKONW MEHBbIIE, YeM OleHEHHAS
paszHocTb. MIHBIMU ClIOBaMU, U3MEpPEHUs JIMHEHKON MOryT ObITh HEAOCTATOYHO aKKypaTHBIMHU.
Ilena nenenust nuHeiku coctaBnseT | mm. [lorpemHocTh W3MEpeHUs paBHA TMOJOBHHE LEHBI
nenenusi, 1.e. 0,5 MM B gaHHOM ciywae. MHOorga 3TO MpeoniosieBalOT, CIENaB HECKOJIBKO
U3MEPEHUM OJHOr0 M TOTO € JIMCTa U B3SIB CpPEJHEE 3HAUYE€HHE, WJIM HUCIHOJIBb3YIOT JUIs
U3MepeHHit 0osiee TOYHbIE TPUOOPHI.

7. HekoppeKTHbI BBIBOJIbI, OCHOBaHHbIE Ha pe3yJibTaTaX BHUAA «B CPEAHEM OOJIbILIE» WU «B
cpenHeM MeHble». HeoOxonmmo oka3aTh, UTO pa3HULA docmogepHa. JIns 3TOro UCIoib3yoT
pa3ianyuHble CTATUCTUYECKHUE KPUTEPHUH.

3a kaxyro u3 Bepcuil Nel-7 Morio ObITh HAUMCIIEHO 10 2 0. B Clly4ae MOHITHOIO U IPaMOTHOIO
oObsicHeHus (Bcero He Ooiee 12 0.). be3 o0bsicuenus - 1 6. 3a Bepcuto. Hanmpumep, ykazaHno, 4to
Henb3sl ObUIO CPAaBHUBATH JIUCThS, COOpaHHBIE B Mae U CEHTS0pe, HO He 00bsACHEHO, mouemy. B
cilydae OIMOKW TIPH OOBSICHEHWW BEPCHM OlleHKa CHIKajgach Ha 1 6. Hampumep, B kauecTBe
apryMeHTallui HEJAONMYCTUMOCTH CPaBHEHHS MAaHCKHX M CEHTSOPHCKUX JIMCTHEB B OJHOW W3
paloT ObLIO HAITUCAHO, YTO JIUCThSI K CEHTSIOPIO YMEHBILIAKOTCS B pa3Mepax.

Emme Tpu pa3yMHbIX cooOpakeHHs OlleHnBanu no 10. kaxoe:

- 3allpaBKa HaAXOOUTCA pAaAOM C ABTOMOOMILHBIMH AoporamMu, a nmoToMy B I[aHHOf/'I IIOCTAaHOBKC
OKCIICPUMCHTA HCBO3MOKHO BbIYJICHUTL BKJIA UMCHHO 3allpaBKU (1 6)

- Kars He onpenensina Gepe3y 10 BUa, OATOMY BIIOJHE MOXKHO IPEATIONOKHUT, YTO Oepesbl y
3allpaBKH M B TTApKe MPUHAJICKAIN K pa3HBIM BHJaM, KOTOPBIE MOTJIM JaBaTh Pa3HyIO PEaKIHIO
Ha 3arpsi3HEHUE, ¥ IOTOMY UX CpaBHEHHE ObLII0 HEKOppeKTHBIM (1 0.).

- Katun sxciepuMeHT He ObLI CIEeTbIM, TO €CTh OHA 3HaJla, B KAKUX YCIOBUSAX POCIH COOpaHHBIC
JUCThSI U IOTOMY MOTJIa HEOCO3HAHHO 3aBbIIIATh/3aHMKATh PE3yIbTaThl U3MEPEHUN B HYXKHYIO
CTOpPOHY. DTO W3BECTHas MpoOiieMa, ¥ MOTOMY, HAampuMep, B MEIUIIMHCKUX HCCIIEeTOBAHUIX
9aCTO HMCIOJIb3YeTCsS T.H. «JIBOMHOW CIIETION METOJ», KOTIa M JO0OPOBOJIBIBI-UCIIBITYEMBIE, U
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HEMOCPECTBEHHbIC UCTIOJIHUTENN He 3HAIOT JeTajel SKCIEpUMEHTa. JTO MO3BOJISET UCKIIOUYNUTh
¢dakrop cyorexktuBHOCTH (1 0.).

ITO HCYEPNbIBAKIIUI CNHCOK NMPAaBWIbHBIX OTBETOB, KOTOpPble NMpPHBEAEeHbI B padoTrax
BCeX YYaCTHHKOB. Bce ocrajibHble BApMAHTBI OTBETOB He 3aCUMTBHIBAJINCH W He OyayT
3aCYMTAHbI B cJIy4yae aneUIsluM.

0611166 3aMC€UYaHuEC: B Ka)XIAOM CJIy4Yac BaAXKHO ObLIO OOBICHATL CBOE pemi€cHue HMCEHHO B
TECPMHUHAX DJOKCIICPUMCHTA: HAIIPHUMEP, OTBCTBI BUIAA «HA ACPCBbA MOIJIM BJIIHMATH W JPYTruc
(baKTOpLI OKp}/')KaIOH_[eI\/'I CpC€Abl, HC TOJIBKO 3aIllpaBKa» BIIOJIHEC BEPHLI CaMU I10 ce6e, OJHAaKO OHH
HUKaK HC€ COOTHCCCHBbI C OTBCTOM Ha BOINPOC M HHUYCTO HE TOBOPAT O TOM, KaK CJICIOBAJIO
I'paMOTHO IMMPOBECTU IKCIICPUMCHT, U IIOTOMY HC MOTJIA OBITH 3aYTEHBI.

besycnoBHo, KatuH 5KcrepuMEHT MOXKHO OBUIO  COBEpIICHCTBOBATh, OJHAKO TaKue
CO00paXeHMsI HE 3aCUUTHIBAIIUCH, TOCKOJIBKY B BOIPOCE peub Iila UMEHHO 00 omubkax. bonee
TOr0, B BOIPOCE HCIOJIb30BaHA PEAJBHO CYIIECTBYIOIIAasd METOJUKA, Ha CaMOM JIeje
MpUMEHseMas B HMIKOJbHBIX paboTax. [IoHATHO, 4TO HmIKOJIBbHAA paboTa JOKHA OBITH TPAMOTHO
BBINOJIHEHA, OJHAKO K HEH Henb3s NMPeIbsBIATh TaKue ke TpeOOBaHUs, Kak K J1abopaTopuH
MOHHMTOpPHHIA 3arps3HEHUN OKpy»Karomeil cpenpl. [lo3ToMy He 3acUMTBHIBAIUCH U HE OyayT
YIOBJIETBOPEHB! B Cllyyae ameuIalui COOOpakeHHs O TOM, YTO MOMHUMO Oepesbl CJeI0Bajo
B3SITh JIpYTHe BUJBL: I€PEBbS, TPABbI, JUIIAWHUKU U TIPOY.; YTO CJIEIOBAJIO B3ATh OOJIbIIIEE YHCIIO
JUCTBEB M M3MEPATh UX MO OOJblIEeMYy W/WIM HHOMY YHUCIY MapaMeTpoB; UYTO CIIEJ0BAJIO
MIPOBECTU MCCIEAOBAHNS Ha HECKOJBKUX 3alpaBKaX, CKBEpax M YMCTHIX JIecax WJIU MPOBECTH
XUMHUYECKUN aHAJIN3 BO3/1yXa U T.J.

Haubosnee yacTo BcTpeyaromuecs: puMephl HECYIIECTBEHHBIX W/MIIM HEBEPHBIX Bepcuil (OHU HE
3aCUMTBIBAINCH U HE OyAyT 3aCUUTAHBI): - ABTO3alpaBKa IMOCTPOEHA HENABHO: MOHITHO, YTO
coOHMpaTh JIMCThS Yepe3 HECKOJIIbKO IHEW IOcie TOCTPOWKH 3alpaBKd HU OJIUH pPa3yMHBIH
JKCIEPUMEHTATOpP HE CTAHET; - JIUCTbs IHEBOM IOPOCIN HAaXONWIHCh HMKE, YEM JIUCThS Ha
JIepeBe: BBIXJIONBI MOIBEPKEHBI (P (PEKTUBHON KOHBEKIIMY B IPU3EMHOM CJIO€ BO3/lyXa; - THEBast
IIOPOCJIb MOJIOKE B3pOCIIO Oepesbl; - JMCThs MPHU 3aCylIMBAaHUM MEHSAIOT (OpMYy: Ha CaMOM
JIeJI€ JINCThs OYEHb XOPOIIO COXPAHSAIOTCS, U Ul IIOCTABIICHHBIX B OKCIIEPUMEHTE 3a1a4 JaHHbIN
CIOCO0 BIOJIHE IIPUEMJIIEM.

3ananme Ne2 (11 6a/uioB). PacueTrnas 3axava.
THuwume nodpobroe pewienue u nosichaime Bawu oeticmaus.

Benku BBHIMONHSAIOT MIMPOYANIINI CHEKTp (QYHKIMA ¥ HUMEIOT Pa3IUYHYI0 JIOKAIH3alUI0 B
kierke. OTHU HaXOMAATCS LENMKOM B IIMTOIUIa3Me, APYrUe YaCTUYHO CBSI3aHbI C MeMOpaHaMH
WIM TOJHOCTBIO NPOHM3BIBAIOT MX, MHOTJAa MHOTokpatHo. K mocinegHemy THITy OTHOCHUTCA
npuMepHo 27% Bcex O€NKOB 4YeloBeKa. JTO pa3HOOOpasHble penentopsl, (hEepMEeHTH U
TpaHcnoptepsl. [IprMepoM TpaHCHOPTEPOB MOTYT CIY>KUTh MOTEHIMAJI-3aBUCUMBbIE KaJlHEBbIC
KaHasbl B MeMOpaHe. OHHM OCYILIECTBISIOT TPAHCIOPTUPOBKY HMOHOB KallMs, y4acTBYs TaKuUM
0o0pa3oM B TPOBEIEHHH HEPBHOTO HMMITyslbca. OmHA W3 PAa3HOBUIHOCTEH KalMEBBIX KaHAJIOB
copmupoBana ueTblpbMs Mosekyiaamu Oenka KCNQI1. Oxgna monekyna 6enxa KCNQI umeer
6 anpda-cnupaNbHBIX YYacTKOB, KaXKIBIH W3 KOTOPHIX IMEPEeceKaeT MeMOpaHy HAaCKBO3b,
NEePIEHIUKYIISIPHO TUIOCKOCTH MeMOpaHbl. MonekyinspHas Mmacca KCNQ1 cocrasnser 74,7 x/la.
Boruncnure 10110 aMuHOKUCIOTHBIX ocTaTkoB Oenka KCNQ1, yyactByronmx B opMupoBaHUH
TpaHCMEMOpPAaHHBIX YYacTKOB alib(a-crupasneil. OTBeT BbIpa3uTe B MPOLEHTaX.
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Cnpasounas ungopmayus: anbda-ciupaib uMeeT mar 5,4 aHrctpeM H CoIepkHuT 3,6
AMUHOKHCIIOTHBIX OCTaTKa Ha BHUTOK. ToiuHa MeMOpaHbl coctaBisier 7 HM. CpemHsisi Macca
aMMHOKHCIIOTHOTO ocTaTKa B Oenke cocrasiser 110 [Ta, 1 aarctpem =0,1 um =10""m.

Penrenue

1. IIpuBesieM faHHBIE K OJIHOM pasmepHOCcTH: 5,4 A = 0,54 um (umu 7 5m = 70 A).

2. 7 mm /0,54 am = 12,96 (~ 13) BUTKOB CHHpaiu HAXOMAATCS IMOJHOCTHIO B MeMOpaHe.
OxpyrieHue pe3ynbTaToB Ha JII0OOM 3Tale pelieHHs He BIUSET Ha OLCHKY.

3. 12,96 * 3,6 = 46,66 . B ciydae okpyrieHus B mpensiaymeM neictBum: 13%*3,6 = 47
AMHHOKHCIIOT B OJTHOM TPaHCMEMOpPaHHOM y4acTKe aibda-crupaiy.

4. 46, 66 * 6 = 279,9 wumu, okpyrissa, 47* 6= 282 aMMHOKHCIOTHBIX OCTaTka B 6 anb(da-
CIUPAIAX PACTIONOKEHBI B MeMOpaHe.

5. 282*%110 =31020 Jla - macca TpaHCMOpaHHBIX YYaCTKOB OeJKa
6.31020/74 700 = 41,5 %

OtBeT: 10511 aMUHOKUCIOTHBIX ocTaTkoB Oenka KCNQI, ywactByomux B (HopMHpOBaHHH
TpaHCMEeMOpPaHHBIX YYacTKOB aib(a-crnupaiei, cocrasiser 41,5 %.

Kpurepuii ouenku:
1. 3a npaBwibHEII nepeBos pasmepHocteit (7 kM =70 A umm 5,4 A = 0,54 um) 1 6.

2-6. 1o 2 6. 3a mocnenyroue MpaBUWIbHbIE NEMCTBUS (HaIpuUMep, IPUBEIECHHBIE B PELICHUN) U
MOJTYyYEeHHBIM TPaBUJIbHBIA OTBET. ECIM NpOMEXYTOUHBIM OTBET HEBEPHBIM, TO JAJIbHEHIINE
BBIUHCJICHUS HE OIICHUBAIOTCSI.

3ananue Ne3 (11 6ansoB). PacueTnas 3agava.
Tuwume nodpobroe pewenue u nosicusatime Bawu oeticmesus.

Oxpacka omepeHHsl Yy CH3bIX TOiyOeil ompenensieTcs OAHUM T'e€HOM, JIOKaJHM30BaHHBIM B
YHUKAJILHOW 4acTH Z-XpPOMOCOMEL Ero moMuHaHTHBIM amtens (Ha3oBéM ero Z*) ompenenser
CEepyI0 OKPACKy, peLleCCUBHBIN (Z) — KOpUUHEBYIO. [ €TepO3UTOTHI UMEIOT CEPYIO OKPACKY.

[TonoBoii gumopdu3m y romydeit BeIpakeH ciiado, O3TOMY BU3YaJIbHO OTJIMYUTH CaMIIOB
OT caMOK clIoXkHO. MccnenoBarenu npoBenu noacuér roiayoeit B ropoae N, Bcero Hacuutas 1017
ocobeit oboero moma. OcHOBHas 4acTtb romyoeir — 961 nrTuma — WUMENn cepyro OKpackKy.
[Ipenmonaras, yto momyJismust romybei ropoga N. HaXOOUTCS B COCTOSHUU T€HETUYECKOTO
paBHOBECHSI, OIIPEEINTE 10JU (B MPOLEHTaX) CaMIOB M CAMOK pa3HOM OKPACKH B OMMCAHHOM
BBIOODKE.

Penrenne

B YCJIIOBHUU CKa3aHO, YTO MOIYJALNNUA HAXOAUTCA B COCTOAHHMU PABHOBECHA. 910 3HA4YUT,
qTo Il peIICHUsT Mbl MOXEM BOCIIOJIB30BATHCA 3aKOHOM XaszI/I—BaITIH6epra. O,Z[HaKO
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HE00X0IMMO cJieNlaTh MOIMPaBKy Ha TO, YTO T€H CLEIIeH ¢ Z-xpomocoMoil. Hamomuum, urto y
MITUL] T€TEPOraMETHBIN MOJ — )KEHCKHI.

OGo3HaynuM yacToty awiens Z* kak p, a yactory amwiens Z° kak g; p + ¢ = 1. 'V camios
MOTYT 00Pa30BBIBATECS CIIEPMATO30M Il ¢ TeHOTHIAaMu Z (¢ yacToTol p) u Z* (¢ 9actoToii q). Y
camok mosoBuHa (0,5) Bcex siinekieTok HecyT W-xpomocoMy. Bropas monoBuHa SHIEKIETOK
HECET Z-XpOMOCOMY, U CPEIM HHMX €CTh Hecymue amnenb Z* (¢ wacroroit 0,5p) n Z° (¢ yacToToii
0,5¢). 3anuiieM Bce BOBMOKHBIE CIIMSHUS TaMeT B 3TOM MOIMYJIALUHU B BUJIE TaOIUIIBI.

cnepmartosonabl A a
o VA VA
ANUEKNETKU (p) (q)
A a
W (0.5) Z*W (0,5p) Z°W (0,5q)
cepble CaMKU KOpUYHEBbIE CaMKM
A7A 2 Aza
cepble caMLbl cepble caMLpl
A—a a—za 2
Za (O,SQ) Z Z (O’Spq) Z Z (0’5q )
cepble CaMUbl KOpUYHEBbIE CaMLbl

Taxum 00pa3zom, okuaeMast 9acToTa MOSBICHHUS CEPBIX TroTyOei 000ero moya cocTaBiseT
0,5p* + pg + 0,5p. Beero ux 6uu10 961 u3 1017.

AHaJIOTMYHO, YacToTa MOSBJIECHUS KOPUYHEBHIX ToiyOeit cocrasut 0,5¢> + 0,5¢. Takux
oco0eit Obl10 1017 — 961 = 56. [Tonyyaem ypaBHEeHUE:

0,5¢° +0,5¢ = 56/1017

PemuB ero, Haxomum g = 0,100107; oxpyraum sto 3Hayenue no 0,1 (10%). Bropoit
KOpEHb YPaBHEHUS OTPULIATENIbHBIN U HE UMEET OMOJIOTHYECKOTO CMBICIIA.

CnenoBarensHo, p=1—-¢=0,9.

Ha ocHOBe 3THX 4acTOT MOYKHO HAWTH JONM BCeX (PEHOTHIMUYECKHX KIIACCOB C YyUETOM
noJja.

Cepsie camusl (0,50 +pg):  0,5-(0,9)* +0,9-0,1 = 0,495 (49,5%)

Cepsie camku (0,5p): 0,5-:0,9=10,45 (45%)

Kopuunessie camup (0,5¢%):  0,5-(0,1)* = 0,005 (0,5%)

Kopuunessie camku (0,5¢):  0,5-0,1 = 0,05 (5%)

Cnoxus noau, noixydaem 100%. Bcé cxoaurcs.

Kpurepum oueHkn

2 0. 3a mpaBWIbHOE ONMCAHUE HACJIEJOBaHMUSI OKpPACKHU: PpACIOJOKEHUE IPABUIBHO
0003HaYEHHBIX I'€HOB Ha MOJIOBBIX XPOMOCOMAaX COOTBETCTBEHHO HACJI€0BAHUIO 110J1a Y NTHIL.

2 6. 3a mpuMeHeHHe 3akoHa Xapau-BaitnOepra k aTol 3aaa4e, T.e. IpaBUWIbHOE 0003HAUYECHUE P U
q, @ TaKXke MOJICTAHOBKA UX B YpaBHEHUE B LIU(POBOM BUJIE.

7 6. 3a moBeneHHE pacu€ToB 0 MPaBHILHOTO oTBeTa. Ecim B Xoae pemieHus Obuia JOMyIIeHA
apu¢meTnyeckast omrOKa, HO X0/ pelleHus] ObUI MPaBUIIbHBIM, U OBUIM MOJIy4€Hbl XOTs Obl /1Ba
IIPABWJIbHBIX UTOTOBBIX IPOLIEHTHBIX COJEPKaHUS TEHOTUIIOB, TO 4 0.
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3ananmne Ne4 (15 6a/u10B). AHAJIN3 TEKCTA.

Buumamenvno npouumaiime mexcm U npoamanuzupyume pucyHox. 3amem HayuHaime
8bINOIHAMb 3A0AHUA.

He Bce rensl koaupyot Oenok. IlpoaykTaMu HEKOTOPBIX T€HOB SIBJISIOTCS TOJIBKO MOJIEKYJIBI
PHK: nanpumep, pPHK u TPHK. Takne PHK nonyunmnu nasBanme «Hexomupyromue PHK»
(uxPHK). Ha camom gene, renoB HKPHK o4eHb MHOTO: IPUMEPHO CTOJIBKO K€, CKOJIIBKO T€HOB
0eNKoB, a, BO3MOXKHO, JJaxke OoibIire. Hammpumep, B reHOMe uenoBeka coaepkuTcs okoio 25 000
reHOB O€NKOB U, BeposTHO, He MeHbilee 4yucino reHoB HKPHK. Otu PHK o6manator
YAWBUTEILHBIM pa3HooOpazueM ¢yHkmuid. OmHuM U3 caMbix Oombmmx kiaccoB HKPHK
apisaoTed T.H. MUKpoPHK. V uyenoBeka ux yxe wus3BecTtHO okono 2000, m mpomosnkaror
oOHapy>KuBaThcs HOBBIE. DT0 KopoTkue HKPHK mmmnoit 21-22 nykneotnna. OHE KOAUPYIOTCS B
reHOME B cocTaBe 0oJiee JUIMHHBIX HEKOAMPYIOIMX T'€HOB-NPENLIECTBEHHUKOB, a TAK)KE MOTYT
pacrionararotcsi B HHTpoHax reHoB 0enkoB. [Tocne Tpanckpunmmu PHK-nommvepasoit 11 yaactok
PHK-npenmectBennuka, conepxammii MukpoPHK, o0pasyer BTOpuuHYyIO CTPYKTYpy AJIHMHOM
npuMepHo 60 HYKJIEOTHIOB, HAIIOMHHAIOIIYIO0 HIMUIBKY. OTY IINWIbKY (€€ Ha3bIBAIOT IIpe-
MukpoPHK) y3Haer u BbIpe3aer sinepHbiif 6enok Drosha. 3atem npe-muxkpoPHK ¢ momomisio
Oenmka Exportin 5 TpaHcnopTHpyeTcsl W3 sapa B IHMTOIUIA3My, rie ee y3HaeT Oenok Dicer,
KOTOpbIIl oOpe3aer ee ¢ apyrodl ctopoHsl. OOpa3oBaBHIMHCS KOpPOTKHHM 21-22 H. aymuiekc
MIPUCOEIUHSETCS K OENKy C KpacHBBIM Ha3BaHHEeM ApProHanT (Ago), MOCHE Yero OJHa U3 Ienei
paspymaercs, a Bropas - 3penas MUKpoPHK- ocrtaercs B xommuiekce ¢ Ago. MukpoPHK B
COCTaBE ITOr0 KOMIUIEKCAa MOXET y3HaBaTh KoMmIuieMeHTapHble yuacTku HPHK u cBs3biBathes ¢
Humu. B ciyuae, ecnu komruiementapHocTs Mexay MUkpoPHK u uPHK monnas, 6emox Ago
paspesaetr uPHK. Takum obpazom, cunre3 Oenka ¢ stoii u”PHK npekpamaercs, a MuPHK-Ago
MoOryT accouuupoBaTb ¢ HoBol MPHK, pa3pe3as u ee: LUK NOBTOpSIETCS BHOBb U BHOBB.
OpHako y )KMBOTHBIX IOYTH Bcerja KkommieMeHTapHocTh Mexxay MUKpoPHK 1 nPHK nenonnas.
B stom cinywyae OGenox Ago He crnocobeH paspezath MPHK, HO ¢ HUM cBs3bIBatoTCs Oeinkwu,
OCYLIECTBJISIOIINE YIHETEHUE TpaHCILIIUMM W rnocienyromyro aerpaganvio MPHK, koropas
MPOMCXOJUT HAaMHOTO MeHee 3(()EeKTUBHO, YeM B IEpPBOM ciyyae (CM. PUCYHOK). Takum
o0Opa3oM perynmpyercs He MeHee 2/3 BceX IreHOB OeNKOB delloBeka. To ecTh i OOJbIIel
4acTH OENKOB y KJIETKH €CTh CBOEro poja LU(GPOBON KIIOY, C MOMOIIBI0 KOTOPOI'O MOXKHO
MHAMBUIYaAJIbHO PETYJIUPOBAaTh HHTEHCUBHOCTh CHHTE3a KaXKIO0ro Oelka.

3a OTKpBITHE 3TOTO MeXaHu3Ma, nosyurBiero Hazsanue PHK-unTepdepennus, yuensim Kpeiry
Memnnoy u Duupro @aiipy B 2006 r. 6bu1a pucysxaena Hobenesckast mpemust o (Gpu3HoIOruu u
MEIHUIMHE. DTO OTKPBITUE IPOU3BENIO HACTOSLIYIO PEBOJIOLUI0 B MOHWMAHUU  PEryJsUU
paboOThl TEHOB M B METOAAX M3yuYeHHs KJIETKH. bpuim pazpaboTaHbl M B HAcToOsIIee BpeMs
LIIMPOKO HCIOJB3YKOTCA T.H. cuPHK (siRNAs, small interfering RNAs — wmanble
unrepdepupytomue PHK) — PHK pasmepom 22 HyKkJI€oTHIIa, MOJHOCTBIO KOMIUIEMEHTApHbIE
(dbparmeHTy BbrIOpaHHOTO TeHa. [Ipu mobaBiIeHNM B KJIETKY OHM OOpPa3yIOT KOMIUIEKC ¢ OCIKOM
Ago, cesasbiBatorcsi ¢ ”PHK-Murensto, kotopast 3atem paspesaercs 6enkom Ago. OQuH Takoi
komiuiekc  Ago-cuPHK wmoxer paspezare MuHoro wuPHK, urto »ddextnBHO mnomasuser
tpanciauuio MPHK BeiOpanHoro rena. Temeph y ydeHBIX €CThb OUY€Hb TOHKMHA HHCTPYMEHT,
MO3BOJIAIOIMINN M3ydaTh QYHKIMH OTACIBHBIX OEKOB B KIIETKE.
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[Murommazma

@ Exportin 5 @

Dicer
Ago
Ago
MuxpoPHK He noiHocThIO MuxkpoPHK monHOCTEIO
xomuiemenTapHa nPHK xommiemeHTapaa nPHK

/ (II) leaneHunupoBanye
(I) Penpeccust TpaHCIAIMKI
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A

=
\/Ago Ago

(III) Paspymenue xoma u gerpagamust iPHK Paspesarme u gerpagaus uPHK
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3aganus

s omeema na 3a0anus ucnonv3yime mamepual NPOYUManHo20 mexcma. B kasxcoom 3adanuu
cooepoicumcs. He MeHee 00HO20 8epHO20 ymeepicoeHus. Bam Hyscno evibpamv 6ce eephbie
ymeepoicoenus. 3anuwume ux 6 mabauyy K onpocy Ne4 ¢ oianke omeemoa.

1. BbiOGepuTe BapuaHTBI, BePHO ONHCHIBAIOIIHE TMOCJAEI0BATEJIBLHOCTH COOBITHIA,
NPOUCXOASIINX B X0/1e co3peBanus MmukpoPHK.

A. Tpanckpunuus rena MukpoPHK PHK-nonumepazoit II - tpancnopr npe-mukpoPHK B
UTOIUIa3My C moMoIipio Oenka Exportin 5 - Beipe3anue npe-mukpoPHK 6enxom Drosha -
paspesanue Dicer - accornuanus MukpoPHK-nymekca ¢ 6enkom cemeiictBa Ago - pa3pyuieHue
OJTHOM TeNH IyIUIeKCa - KOMIUIEMEHTAapHOE B3aMMOJICMCTBHE CBsI3aHHOW ¢ Ago 3penoi
MukpoPHK ¢ wPHK-mumensto - pemnpeccust Ttpancimsiuuun MPHK - paspymenune monu(A)-
nocnenoBarenbHocT Ha 3'-koH1e MPHK - paspymenune kana u nerpaganus nPHK

b. Tpanckpunius rera MmukpoPHK PHK-nonumepasoit 11 - Beipezanne npe-mukpoPHK Genkom
Drosha - tpancnopt npe-mukpoPHK B nuTomiasmy ¢ nomomrsto 6enka Exportin 5 - pa3zpe3anue
Dicer - accoumamuss mukpoPHK-mymiekca ¢ G6enkom cemeiicTBa Ago - paspylieHUE OJHON
LIeny AyIUleKca - KOMIIJIEMEHTapHOE B3aUMOJIEHCTBUE CBsi3aHHOUN ¢ Ago 3penoit MukpoPHK c
nPHK-mumensto - penpeccust  Tpancianuu  UPHK - paspyuieare  1oau(A)-
nocnenosarenbHocTd Ha 3'-koHue nPHK - paspymenue xana u gerpananus uPHK

B. Tpauckpunuus rena mukpoPHK PHK-nonumepasoii 11 - Beipezanue npe-mukpoPHK 6enxom
Drosha - paspesanue Dicer - kommieMeHTapHOE B3aUMOJAEHCTBHE CBSI3aHHOW ¢ Ago 3peroi
MukpoPHK ¢ n”PHK-mumensto - acconnanust mukpoPHK-nymnekca ¢ 6enkom cemeiictBa Ago -
penpeccus Tpancisauun nPHK - paspymenue nonu(A)-nocnenoarensHoctu Ha 3'-konie nPHK
u gerpaganus nPHK

I'. Tpauckpunuus rena MukpoPHK PHK-nonumepasoit I - Beipesanue npe-MmukpoPHK 6enxom
Drosha - paspesanue Dicer - accoumanms MukpoPHK-aymiekca ¢ 6enkom cemeiictBa Ago -
KOMIUIEMeHTapHoe  B3aumonercteue WPHK-mumenn ¢ koMiiekcoM — ogHOlenodevyHas
MukpoPHK-Ago - penpeccust tpancisaunun uPHK - nerpaganmsa nPHK

. Tpanckpunmus reaa MukpoPHK PHK-nonmnmepasoii 11 - Boipe3anue npe-mukpoPHK Genkom
Drosha - Tpancnopt npe-mukpoPHK B 1muromnasmy ¢ momompro Oenka Exportin 5 -
paspesanue Dicer - accornmanus mukpoPHK-mymekca ¢ 6enkom cemeiictBa Ago - pa3pyuieHue
OJIHOM Ienu HOyIjieKca - KOMIIEMEHTapHOE B3aMMOJICUCTBUE CBA3aHHOW C Ago 3peoi
MukpoPHK ¢ nPHK-mumensto - paspymenue nosu(A)-nocieoBaTeabHOCTH Ha 3'-KOHIE
uPHK - penpeccus tpancisinuu uPHK - paspymienne kana u nerpaganus uPHK

2. B ortimmume or mukpoPHK, cuPHK nasi ycnemHoro (pyHKIHOHMPOBAHHMS He HYKHO
B3aMMO/JEHCTBOBATH C:

A. Exportin 5
b. Dicer

B. Ago

I1. Drosha

I'. "PHK
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3. Y Bac ecrb (parMeHT reHa, K KoTopomy Bbl xoture mnoaodpars cuPHK:
5'AGCCCTAGTGGGATCCAGTTTCGGA 3' (B cOOTBETCTBHSIMH € OOLICNPHUHATHIMH
NpPaBHJIAMH IMOC/IEA0BATEIbHOCTh I'€Ha IPHBEAEHA B HANPaBJeHMH OT S'-koHHa K 3'-
KOHIY). BbiOepuTe M3 NpHBeJeHHbIX HHMKe BCe MNPaBHJIbHbIE IOCJIEJ0BATEJIbHOCTH
cuPHK.

A. 5' CGGGAUCACCCUAGGUCAAAGC 3
b. 5" UCCGAAACUGGAUCCCACUAGG 3'
B. 5' CGAAACUGGAUCCCACUAGGGC 3'
I'. 5' GAAACTGGATCCCACTAGGGCT 3'

. 5' CCGAAACUGGAGCCCACUUGGG 3!

4. U3BecTHO, uTO NMpu BBeaeHNH B KJIeTKY cMPHK ymenbmaercs He TOJILKO cMHTE3 Oesika
¢ "PHK-Mu1eHnu, Ho 1 u3MeHseTCS HHTEHCHBHOCTh CHHTE3a JeCATKOB JPYrux 0eJakoB (u
YBeJIMYUBAETCsA, 1 yMeHb1IaeTcs). C yem 310 cBsI3aHO?

A. CuPHK cBssbiBatorcst ¢ Dicer, Tak Kak 0O4eHb MMOX0XH Ha €ro eCTEeCTBEHHbIE CyOcTpathl. B
pesynbTate kierounsie MUKpoPHK nHe moryTt B3ammopeiictBoBath ¢ Dicer, 4To MpUBOAHUT K
HaAPYIICHUIO UX HOPMAJIBHOTO CO3peBaHUs U (QYHKITHH.

b. CuPHK koukypupyior ¢ kierounsiMu MHUKpoPHK 3a cBsspiBanue c Oenkamu Ago. B
pe3ynbraTe 4yacTh KieTodHblx MUKpOPHK oka3biBaeTcsi He CBSi3aHHBIMM C AgO M HE MOXKET
(YHKIIMOHUPOBATH.

B. CuPHK MoryT uMeTh yaCTUUHYIO KOMIUIEMEHTapHOCTh ¢ HereneBbiMu HPHK. B atom ciyuae
oHu OyayT pyHkroHupoBaTh kak MUKpoPHK, monasinss tpancisiuio Henenebix nPHK.

5. Omnkoaoruyeckue 3a0oJsieBaHusi (pak) - 3T0 3a00JieBaHUsl, CBSI3aHHbIE C
HEKOHTPOJIMPYEeMbIM JieJleHHeM U POCTOM KJETOK M BBIKJIIOYEHHEM MeXaHM3MOB rudeiu
MYTHPOBAaBIIMX KJeTOK. M3BecTHo, yTo myramum B MuUKpoPHK moryr mpuBoauts k
Pa3BUTHIO OHKOJOTHYecKHMX 3a0osieBaHuii. MyTaumum B KaKMX H3 INepPeYHCJIEHHBIX
MukpoPHK MoryT moBpimate pucK pa3BUTHSI OHKOJIOTHYeCKHX 3a00/1eBaHuii? BoiOepure
HauOoJ1ee MOAXOAsA e OTBEThI.

A. MuxpoPHK, xommnementapras nPHK rena, mogasmistoniero anonto3 (IporpaMmmMupyeMyto
KJIETOYHYIO CMEPTh).

b. MukpoPHK, xommnementapuas MPHK rena, yuactByromiero B 3amycke M-¢a3bl KJI€TOYHOTO
LUKJIA.

B. MukpoPHK, kxommnemenrapuas nPHK rena, BpemeHHO Omokupytomiero S-¢ga3y KIeTOYHOTO
LMKJIa B ciiyyae oOHapyxeHus nospexaenuit JJHK.

OTtBer
Nel. B, T.
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Ne2. A, b, /1.

Ne3. b, B.

Ne4. B, B

Ne5. A, b
Kpurepuii oueHku.

OneHnBarOTCS TOJIBKO MOJTHOCTHIO MPABUIBLHO BBITTONHEHHBIE 3aqanHus. Nel-Ne5 3 6. 3a
3aJaHueE.

BAYKHO! B orBerax k 3aganusim Ne5-Ne7 npuBeieH Mc4epnbIBAIIMA CIIUCOK
NMPAaBWILHBIX 0TBETOB: BKJIIOYEHbI BCe MPaBUJIbHbIE OTBETHI, IPUBEAEeHHbIE B padoTax
BCeX YYacTHUKOB. Bce ocTajibHbIe BAPHAHTHI OTBETOB He 3aCUUTHIBAJIUCH M He OyIyT
3aCYMTAHBI B CJIy4ae aneisiium.

3aganue NeS (15 OasuoB) /[Insg mapasUTHUECKHUX JKMBOTHBIX XapaKTEpHbI JlereHeparus
pa3IMYHBIX OPraHOB W HAJIWYHME NMPHUCIOCOONCHUH K KM3HM B OpraHusme xossuHa. [Tomumo
Mapa3uTHYECKUX )KUBOTHBIX, H3BECTHO OTPOMHOE YHUCIIO MTATOTEHHBIX MUKPOOPTAaHU3MOB. A 4TO
MOJKET MCYE3HYTb MM YHPOCTUTHCS B CBSI3M C MApa3sUTU3MOM y HHMX, U KaKMe aJanTalud K
MapasuTU3My y HUX €CTh?

OTtBer:

IIpexxne Bcero omnpenenanM, YTO TaKOE MHKPOOPraHM3MBL. JTO HE BHJMMBIE HEBOOPYKEHHBIM
IJ1a30M OJHOKJIETOYHBIE (32 pequallIMMH HCKIIOUEHUSIMH) OakTepuu, apXxeu U 3yKapuoThl. K
MHUKPOOpPraHu3MaM OOBIYHO HE OTHOCST BHPYCOB, M B KOHTEKCTE HAIIEr0 BOIPOCA peub O HHUX
TOYHO HE UJET.

B oTinume oT MHOTOKJIETOYHBIX, Y MHUKPOOPTraHM3MOB B OOIIEM OY€Hb MajO BO3MO>KHOCTEH
yIpolaTb CTPOCHUE Tela: OHU YK€ M TaK COCTOAT BCEro M3 OAHOM KieTku. I[loaromy
JlereHepalys 3aTparuBaeT, B OCHOBHOM, OMOXMMHYECKHE mpouecchl. [IpuBenemM HECKOIbKO
IIPUMEPOB:

1. ¥V MHOrmX HaTOreHHBIX MI/IKp06OB HCYEC3JIM PCAKIHWHU CHHTE3a pPa3JIMYHBIX BEIICCTB:
HaImpumcep, HCKOTOPLIX aMHUHOKHUCIIOT, BUTAMHWHOB, a30THCTBIX OCHOBAaHUI U (baKTOpOB
pocTa. OTH BelleCcTBAa OHU MMOJIY4YarOT U3 OpraHru3Ma XO03s1Ha.

2. Emie oauH myTh AereHepanuy - 3TO YIPOUIEHUE KUCIOPOAHOro abixaHus. Hampumep, y
MHUKOIIJIa3M OTCYTCTBYeT MoOJHBIA 1ukin Kpebca M yKkopoueHbl Liemd mepeHoca
anekTpoHoB. Jlepuuur AT® OHM KOMIEHCHPYIOT HAJIUYHUEM (EPMEHTOB, C MOMOIIBIO
KOTOPBIX IIOIY4YarOT HYKHbIE COCIMHEHUS U3 KIETOK XO3gMHA. Y XJIAMHUJIHUN MOJHOCTBIO
penyuupoBaH cOOCTBEeHHBbIN cuHTe3 AT®, OHM TOJNYYarOT €€ W3 KIETOK XO3sMHa W
MIO3TOMY BOOOIIIE HE CITIOCOOHBI PACTH HA MUTATENIBHBIX Cpeiax.

3. Hakonen, aereHepaiio MOTYT MPETEPIIEBATh ENbIe OpraHesibl. Tak, y mapasuTHUYECKUX
BOJIOPOCJIEH MOXKET MPOUCXOJUTH YTPaTa MOJHOLIEHHO Pa3BUTHIX XJIOPOILUIACTOB.
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A,Z[aHTaI_[I/II/I MHKPOOPTaHHU3MOB K ITAPASUTUYCCKOMY O6p33y JKHM3HHM BECbMa pa3HOO6pa3HBIZ

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

CamsucThie Karcylsbl A 3alIUThl OT arpecCHBHOM cpelbl (KUIIEYHHK XO3iWHA) WU
MMMYHHOH CHUCTEMBI, paclo3Haroled crnenuduyeckue KOMIOHEHThI KJIETOYHOW CTEHKU
OaKTepuil.

O6paszoBanue HopM ¢ 1ePeKTOM UM Aa)Ke OTCYTCTBUEM KJIETOUYHOW CTEHKH. DTO TaKKe
MAaCKHPOBKA OT IMMYHHOM CHCTEMBI XO35IMHA.

AHTUreHHass MUMHUKpPHA. DTO «MOJIEKYJIIpHas MacCKHPOBKa», YCKOJIb3aHUE IaTOreHa OT
pacrno3HaBaHUsT MMMYHHOM CHCTEMOM IyTeM oOpa3oBaHMsI Ha CBOEH IIOBEPXHOCTH
KOMIIOHEHTOB, CXOHBIX C [IOBEPXHOCTHBIMM BELIECTBAMH KJIETOK XO35IMHA.

OOpa3oBaHue KIETOYHBIX (OPM H CIIOp, YCTOWYMBBIX K Cpe/ie BHE OpraHu3Ma X03suHa
IVl paclpOCTPAaHEHMs, a TaKXkKe JJIs 3apaKeHHs HOBBIX OPraHU3MOB IIOCIE CMEPTH
TIPEKHETO.

OTcyTcTBUE 3alacoB MMTATENbHBIX BELIECTB, IOCKOJBKY B OpraHM3ME€ XO3iHMHA MX
M30BITOK.

W3bupaTtenbHass — aare3us, T.e. OINO3HABaHWE KJIETOK  OpraHu3Ma, Hauboiee
ONarompUATHBIX JJIS Tapa3sUTUPOBAHUSI.

BeipaboTka (hepMeHTOB, pa3pyllaloIUX TKAaHU OPraHU3Ma-X03sIMHa JUI POJBYKEHUS U
6onee 3(pPpeKTUBHOrO MUTAHUS ATOI€HHOTO MUKPOOPTIaHU3Ma.

BbipaboTka TOKCHMHOB, HAapyLIAOIUX HOpPMajbHOE (YHKLHMOHHPOBAHUE U IIOBEJCHUE
OpraHu3Ma-xo3sIMHa.

BeipaboTka (hepMEHTOB, KOTOpBIE pa3pyllAlOT 3alIUTHbIE O€NKH XO3siuHa (Hampumep,
JM30LUM B UHTEPPEPOH XO35IMHA).

AKTUBHOE ITPOTHBOJCHCTBUE UMMYHHOI CUCTEME OpraHu3Ma: cOOl CUCTEMbI aKTHBALIUU
TUM(OIUTOB, HApYyIICHHE pa3IM4YHBIX JTaroB (aromuro3a W BHYTPHKIETOYHOTO
nepeBapuBaHus Makpodaramu.

@®opMUpOBaHHE JIEKAPCTBEHHOW  YCTOHYMBOCTH K AHTHUOMOTHKAM U JPyTUM
IPOTUBOMHUKPOOHBIM CPEICTBAM.

AKTUBHBIA 00MEH IUIa3MUAaMH, HECYIIMMH TOJIE3HbBIC ISl BBDKUBAHHS MTapa3HUTOB T'CHBI.
HNHorna y OZHOrO MHKPOOpPraHM3Ma OKa3blBaeTCs Lienas «KOJUIEKLUS» T'€HOB
YCTOMUMBOCTH K Pa3HbIM aHTUOMOTHKAM — MYJBTHPE3UCTEHTHOCTh, IPUYEM ILJIa3MHIBI
MOTYT Iepe1aBaThCsl M1y MUKPOOPIaHW3MaMH Pa3HbIX BUJIOB.

Y HEKOTOPbIX  MHUKPOOPTaHM3MOB  MOXXHO  HAOIIOAAaTh  MHOTOSIEPHOCTD,
CIIOCOOCTBYIOIIYIO OBICTPOMY POCTY U Pa3MHOXKEHUIO, TOCKOJIbKY B MHUILEBBIX pecypcax
y Mapa3suToOB OOBIYHO HET OTPAHMWYEHHUS, W KIETKH MOTYT IMPHOOpPETaTh OrPOMHBIN
pasmep.

becnonoe pasMHOXEHHME ¥ YHPOILICHHbIE BapHAHTHl KJIETOYHOTO JEJCHHS, YacTO
COITyTCTBYIOIIIE MHOTOSIJIEPHOCTH.

OOpazoBanue KOJIOHUH, Oosiee A3PPEKTUBHO TO CPABHEHHWIO C OJUHOYHBIMU KIIETKAMU
pa3pylIaONIUX TKAHU OpraHu3Ma.

YMeHbIIEHHE pa3MepOB  KIETKH. JSIpKMM IpUMEPOM  CIYXKUT MHUKOILIa3Ma —
BHYTPHKJIETOYHBII Mapasur.

CrnoxHbIe JKU3HEHHBIE IMKIIBI ISl PAacIpOCTPAHEHUs] Mapa3uTOB, KaK Y MAaJSAPHUIHOTO
IUIa3MOJHUS.

Pexgykuumsi faBWUratenpHOTO —amnmapara WiId, HAOpOTHUB, MOSBICHHE CIENHATbHBIX
OpPraHOMJOB [yl IepeMelleHusl o Oojee IMJIOTHBIM, YeM BOJA, CpelaM OpraHu3Ma:
HarpuMep, YHAYJIUPYIOoas MeMOpaHa y TPUIIaHOCOM.

[TosiBneHue cnenualbHBIX OPraHOMIOB JUI NPUKPEIUICHUA K KJIeTKaM XO35MHAa U
TPAHCHOPTUPOBKE IMUTATEIBHBIX BEIIECTB B KJIETKY MapasuTa. Hampumep, xoHouz y
TOKCOIUIa3Mbl MJIM alTUKAJIbHbIM KOMIUIEKC Y CIOPOBUKOB.
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Kputepun onenkn:

2 6. 3a IpaBWIbHYIO U MOHITHO U3JI0XKEHHYIO BEpCHUI0, HO He Oosiee 15 6. 3a OTBET, €ciiy Yucio
BEpCHil IPEeBbIIIAET 8.

3aganue Ne6 (18 6GasioB). M3BecTHO, YTO y HEKOTOPHIX 0a0OUYEK MPUCYTCTBYET IOJIOBOMN
auMop(dU3M: caMIlbl OKpalIeHbl HAMHOTO sSIpYe CaMOK, BCIIEJCTBHE Yero Ooliee 3aMeTHbI. Takue
paznuuus copMHUPOBAIKCH B PE3yJbTATE IOJIOBOrO OTOOpa M TPEOYIOTCS Ui TPUBIICUCHHS
caMoOK: HauOoJiee TNPUBIICKATEILHBIC CAMIIBl UMEIOT OOJbIINE INAHCHl OCTaBUTHh IOTOMCTBO.
OpHako y JTOrO SIBIICHUS €CTh W OOpaTHas CTOpOHA: SPKOOKPAIICHHBIX 0abo4eK Mpolre
3aMETHTh XHWIIHUKaM. [Ipeamonoxkure, Kakue aganTali MOTYT BBIpa0OTaTh CaMIbl TaKHX
0aboyek, 4TOObI COXpaHATh SPKYK OKpacKy, HEe MojJBepras HpU STOM CBOM BHJ PHUCKY
YPE3MEPHOTO BBICIAHHS XUITHUKAMH.

OTtBer
[IpuBeneM BO3MOKHBIE aIaNTAllMK U OTMETUM, BCTPEUAIOTCS T OHU HA CAMOM JIeJi€ B IIPUPOJIC.
1. Hauboisee sipkasi OKpacka KpPbLIbEB MPOSBIACTCS B TOW OOJACTH CIIEKTpa, B KOTOPOM

OOJIBLIIMHCTBO MOTEHIUAIBHBIX XUIIHUKOB BUAUT IU10X0. MHOI'HE HACEKOMBIE CITIOCOOHBI BUJIETh
naxke k€cTkuil ynpTpaduoner, HeqocTynHbl ntunaM. Hampumep, Y ®-okpacka mpuUcCyTCTBYyET
Ha KPBUIbSX PacHpOCTpaHEHHBIX ITHEBHBIX Oabouek — romyOsHOK Lycaenidae u xenTymiek
Coliadinae.

2. CaMmupl MOTyT MHCIOJIB30BaTh KOHTPACTHYIO pPACWICHSAIOIIYI0 OKpAcKy, KOTopas
IIO3BOJIIET IIPUBJIEYb CAMOK, HO IUIOXO BOCIPUHMMAETCS XMIIHUKaMHU. PucyHOK u3
YepenyroImuxcs TEMHBIX U CBETJIBIX KOHTPACTHBIX IOJIOC UMEETCSl Y MHOTHX JTHEBHBIX 0a00dYeK,
Hafnpumep, y npejacraBureneit ponga Heliconius .

3. Ecnu noreHuuaibHble XUITHUKY, NOJATralolMecss Ha 3peHUE, THEBHBIE, MOXKHO Pa3BUTh
XOpOLIEe HOYHOE WM CyMEPEYHOE 3pPEHHME M JIEMOHCTPUPOBATH SIPKYIO OKPACKY KpPBIILEB B
TéMHOE BpeMs cyTokK. OJJHaKO Ha caMOM JieJie MOJI0BOM TUMOpP(U3M B OKpAacKe KpbUIbEB MEHEe
XapakTepeH s 0abouek, BEAyIIMX HOYHOW o00pa3 »KU3HU, U OCOOCHHO PEIOK Cpeau
MOJIEBUJIHBIX yenryekpbuibix (Microlepidoptera).

4. Slpkas okpacka NpUCYTCTBYET Ha BEpXHEH CTOPOHE KPBUILEB, B TO BpeMs Kak Ha HUKHEH
(ucmosie) — MOKPOBUTENbCTBeHHAs. TakuM 00pa3oM, caMmilbl MMOJBEPTAIOTCSI OTTACHOCTU TOJIBKO
BO Bpems monéra. Takas cTparerus HCIONb3yeTCs MHOTUMH JIHEBHBIMH 0OaboukaMu
(6e30THOCUTENBFHO TI0JIa) — B TEPBYIO OdYepeb MMEHHO JUIsl HUX XapaKTepHa 11032 IMOKOS C
JI€MOHCTpallMel UCIoJa BMECTO BEPXHEN CTOPOHBI.

5. Cawmibl MOTYT UCIOJIB30BaTh ONTHUYECKYIO OKPACKy, KOTOpasi OyJeT MpOsBISATHCS TOJIBKO
B OIpeziesIEHHbIE MOMEHTHI BPEMEHH, KOTJja CBEeT MaJaeT MoJ HYKHbIM yrioMm. Takum oOpa3om
TaK)Ke CHIDKAeTCS BpeMs, MpH KOTOpoM Oabouka mMpeacTaéT meped XUIIHUKAMH SIPKOH U
3aMeTHOM. VMHTeHCHBHAs oONTHYECKash OKpacka JACHCTBUTEIBHO BCTPEUYAECTCS Yy MHOTHUX
nepenuBHUI (Apaturinae) u mopdun (Morphinae), mpuyéM TOJIBKO Y CAMIIOB.

6. Bua 06aboyexk ¢ TakUM TMOJIOBBIM JAUMOP(PHU3IMOM MOXKET OBbITh SIIOBUT WIM HMETh
IIPOTUBHBIM 3amax, ¥ spKas OKpacka caMILOB B 3TOM CIlly4ae SBISETCS OJHOBPEMEHHO M
npenynpexaawomei. CieayeT OTMETHTb, YTO Y TAKUX BHUJIOB MOJIOBOM TUMOP(HHU3M YaCTO MOXKET
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ObITh HE BBIPAXKEH — BeJlb CAMKH TOXX€ OYyIyT SIIOBHUTHI M UM Takke OyJeT Imojie3Ha sipKas
IpeayIpexaaronas OKpacka.

7. JlaHHBINA BH]I HE SJIOBHUT, HO CaMIlbl MUMHKPUPYIOT MO APYTOi BUA SIOBUTHIX 0ab0OUYeK,
MOSTOMY MX TOXKE€ HE TPOTaroT. XOpPOIIO M3BECTEH MpuMep ¢ 0abouykamu OENsTHKaMH U3 pojia
Leptalis, no okpacke CXOHBIMU C AJOBUTBIMU O0aboukamu u3 cemeiictBa Nymphalidae.

8. DJeMeHTHI OTITyTUBAIOIIEH OKPACKU — HAIPUMEp, KPYITHBIC IPKOOKPALICHHBIC «TITIa3KN»
— MOTJM OBl MCHOJB30BATHCS OJHOBPEMEHHO MJISi OTIYTMBAHHS XWIIHUKOB WM TPUBICYCHUS
camok. Ha camom nene ecn y Bua 6a009eK UMEIOTCS TITa3KH JUISL OTITYTUBAHUS XHITHUKOB, TO
OOBIYHO M y CaMIIOB, U Y CAMOK.

9. B moroMcTBe 3THX 0a0OYEeK MOKET BCErda IOSBIATHCS OOJIbIIE CaMIIOB, Y€M CaMOK,
KOMIICHCUPYSI Upe3MEpHOe BHMMaHHE XHITHHKOB K cammaM. Ha camom neme nucbananca B
CTOPOHY TOTO WJIM MHOTO T0JIa Y BUIOB C MOJOBBIM JUMOP(PHU3MOM OOBIYHO HE HAOIIOAAETCS.

10. Taxke MOXKET OBITh YCKOPEHO BpEeMsl IIOJIOBOTO CO3PEBAaHUS CAMIIOB, TaK YTOOBI
BBUIETEBIINI U3 KYKOJIKH caMel] MaKCUMaJIbHO OBICTPO ObLT OBl TOTOB K CIIAPUBAHUIO.

11. ITomoBoi mumopdusM y 6abouek B MPHUPOJE YaCTO MOAPA3yMEBAET HAJUYHE HE TOJIBKO
pazHOil oOkpackd, HO H Qopmbl KpbuibeB. [loaTomMy camubl Moryt ob6nagate Oolee
a’pOIMHAMUYECKH COBEPILIEHHBIMU KPBUIBSIMHU, YTO TO3BOJISIET UM OBICTpEe JIeTaTh U YCIICHIHEEe
n30eraTb XUIIHUKOB. PazHol opMoii KpblTbeB 001aJaI0T CaMIlbl U CAMKU KPYNHEHIINX B MUpe
napycHUKoB u3 poja Ornithoptera ¢ SIpKO BBIPRXKEHHBIM TOJOBBIM JUMOP(PHU3IMOM, a TaKxke
camble KpymHble appuKaHCKUE TapyCHHUKU Papilio antimachus 6e3 monoBoro aumopdusMa B
OKpacke.

12. Bpewms néra uMaro B yCJIOBHUSIX YMEPEHHOI'O KIMMaTa CMEIIAeTCs B PAHHIOI BECHY WIIH
MO3/IHIOI0 OCEHb, KOTJa 3HAUMTENbHAs YacTb MEpPeNETHBIX HACEKOMOSIHBIX MTHIl eIé B
Tponukax. HekoTopsle paHHEOCEHHHE WM TO3JHEBECEHHHE BHJBI U BIPSAMb SIPKOOKPAIICHBI,
OJTHAKO Y HHX MOJOBOH AMMOP(}U3M YacTO 3aXOJIUT €II€ Janblie, U y CaMOK KpPbUIbs MPOCTO
penyuupyroTcs. Y caMOK NaBJIWHOTIIA3KHM Saturnia pavonia, NETAONEH Ha pyOexe ampems H
Masi, TIepelHue U 3aJHHUE KPBUIbs cepo-Oelible ¢ KPYMHBIM TIJIa3KOM B IIEHTPE KaXJoro, a y
CaMIIOB 3aJHUE KPBUIbS SPKO-KENTHIE. Y IPYTUX BHIOB C SPKOM OKPACKOH (BECEHHHIIBI
Archiearinae) moj0Bo# TUMOP(HU3M MOKET ITOYTH OTCYTCTBOBATb.

13. SIpkas oOkpacka CcaMIIOB MOXET COBHAAaTb C HEKOTOPBIMH SPKUMH JSJIEMEHTaMU
OKpY>Karolle cpenbl (HampuMep, IBETaMH), OJHAKO BEPCHUsl «spKas OKpacka MOXKET OBITh
MMOKPOBUTEIHCTBEHHOI» HE CUMTAETCS] MPAaBUJIBHOM, MOCKOJIBKY cpeaa oOuTaHus Oabouek He
MOJKET OBITh SIPKOW MOBCEMECTHO.

14. MaccoBblil BBUIET OOJIBIIION TPYIIION TaK)Ke MOKET CITOCOOCTBOBATH COXPAHEHUIO YHCIIA
SIPKO-OKpAIIEHHbIX 0COOEH.

15. Pa3mep caMIioB MOXET YMEHBILIUTHCS, YTO MPUBEAECT K TOMY, YTO XHUIIHUKH OyIyT UX
3aMedaTh pexe.

16. babouku MOTYT MpsATaTbCA B 3apOCiiAX, rae OyAayT MeHee MOCTYMHBI JJIsl XHUIIHUKOB.
OpHako HYXHO Y4ecTb, YTO 3Ta CTpATEerusi JOJKHA ObITh cOalaHCUpOBaHa JTMOO COBMECTHBIM
BBUIETOM B OTIPEAETICHHOE BpeMs UM TaK)Ke BKIIOYATHCA U Y CAMOK, HHAUYE MPSUYIIUECcs CaMIIbI
PHUCKYIOT BOOOIIE HE MONACThCS HA IJ1a3a cCaMKaM U HE OCTaBUTh IIOTOMCTBA.

17. Murpauus Ha BpeMs pazMHOKeHHsL. OZIHaKO Hy»KHO YUUTBIBATh, YTO BEPCUS «M3MEHEHHE
MecTa OOMTaHMA: T.e. MUTpalMs TyZda, IJIe HET XWUIIHUKOBY» HE SBIISETCS BEPHOU, MOCKOIBKY
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CJIOKHO IMPEACTABUTH cebe Takoe MecTo O6I/ITaHI/I$I, TAC MOT'YT KHUTb 0abouku u YKC HC KUBYT
XHUITHUKH.

OTI[GHBHO XOTENOCh ObI OTMETHTH HEIIPABUJIIbHBIC BEPCUU, HACTO BCTPCHAIOIMIUECA B OTBETAX.

«3menenue OBE€Ta B TCUCHHUC KHN3HHU CaMllda Ha Ooiee HpKI/II\/'I)). babouku nHe MOTYT U3MCHSATH
IBCT, IMOCKOJIbKY ‘-IGHIyﬁKPI Ha UX KPbUIbIAX HEC 06HOBJISIIOTC5I, U HCT MCXAaHU3MOB TpaHCHOpPTa
IMUTMCHTA B YK€ I'OTOBBIC KPbLJIbAL.

«MOHO IIEBENUTh YelIyKaMH, YKJIaAbIBash UX B SPKUM PUCYHOK WM, HAo0OpoT, B Oolee
TyCKJIBI» Y 0abodek OTCYTCTBYeT Takasi BO3MOXKHOCTb, 110 KpailHell mepe, B J10CTaTOYHO
Pa3BUTOM JJIsl peau3aly 3TOM BEPCUU BUJE.

«BoopyxeHre camIlOB - KOJIIOYKaMH, IIHUIAaMH, YETIOCTSIMH W T.I1.» OTO TPHUBEAET K
YTSDKETICHUIO CaMIIOB, CHUYKAasi MAHEBPEHHOCTh MIPHU TOJIETE, YTO OOJETYUT XUITHUKAM UX JIOBIIIO
(a BRICTyTIAIOIIHE KOJFOUKH OHU MTPOCTO HE CTAHYT €CTh).

«[IpuHIMNHaNBHOE YIIyYIlIEHUE CITyXa WM 3pEHUs y CaMIIOB». JTa BEpCHs HEBEpHA MIOTOMY, UTO
CEHCOPHBIE CUCTEMbI HE MOTYT IPUHIUIHAIBHO OTIIMYATHCS B paMKax OJTHOTO BHUJA.

Kpurepun onenkn:

2 0. 3a MPaBWIBHYIO U MOHATHO OOBSICHEHHYIO BEPCHUIO U3 NpHBeAcHHBIX BhImIe (Nel-17), HO He
Oosiee 18 6ayioB 3a OTBeT.

3apnanue Ne7 (18 6asnoB). 'pynma cTyAeHTOB mpoBesia JBa Mecslla JIETHEH MPaKTUKH Ha
OuocTaHIMM 32 MpeaesaaMu ropoja. Bee cTyeHTs! )KWIM B OHOM U TOM e JIOMe, TUTAIUCh B
CTOJIOBOH, MOCEIIaan OAHU U Te ke 3aHsaTus. [lociie Bo3BpalleHus: ¢ NpakTUKU 0OHAPYKUIIOCH,
YTO Y OJIHOTO U3 CTYJIEHTOB aBUTAMUHO3, & Y APYTOro — TMIEPBUTAMHUHO3, IIPUYEM 10 OJTHOMY U
TOMY ke BUTaMUHY. C 4eM 3TO MOXKET ObITh CBSI3aHO?

OTtBer:
Bo3MO0XHO 0YeHh MHOTO MPUYHUH HEOOBIYHO BHICOKOTO MIJIM HU3KOTO COAEPaHHs BUTAMUHOB B

opraam3me. [TonpoOyem ux cucTeMaTu3upoBaTh.

HepBon I'pynily COCTaBJIAIOT IPHUYHHBI, CBA3AHHBIC C IIOCTYIINICHUEM BUTaMHWHOB B OpPraHU3M
HU3BHC.

1. OnuH U3 CTYJEHTOB B JOMOJHEHUE K €KETHEBHON METE MOXKET MPUHUMATDH IIpernaparhl,
CoZIepIKalllli€ BUTAMUHBI. ITO MOXET BbI3bIBATH TMIIEPBUTAMUHO3.

2. TlockonbKy CTYAEHTHI >KHJIA JIETOM Ha OWOCTaHIIMHA, TO HEKOTOphIE W3 HUX MOTJIH
YIOTPEOIATh AUKOPACTYIITUE SATOJIBI U IIOJIBI, COJIEpPKAIINE OOJIBIIIOE KOJMYESCTBO BUTAMHHOB.

3. HanportuB, OIMH H3 CTYAEHTOB MOI NPUHUMATh JIEKAPCTBO C AHTHUBUTAMUHHBIM

JIECTBUEM.

4. OauH W3 CTYIEHTOB MOXKET HE YIMOTPEOJIATh MHINY M3 CTOJOBOH B IMOJHOM oOBEMe,

n30erasi Kakux-To MPOIYKTOB (ObITh BererapuaHiieM, HE JIOOUTh CanaThl U amnelbCHHBI,
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CTpajaTh OT aJIeprdd K KaKOMY-TO TPOAYKTY W TIp.) WM B IEJIOM YHOTPEOIATH
HEI0CTaTOYHOE KOJIMYECTBO e/bl. OOpaTuTe BHUMAHUE, YTO BEPCHH «IUIOXOE NMPUTOTOBIICHUE
MU B CTOJOBOW» M «HUCXOJHO HECOATaHCUPOBAHHAS CTOJIOBCKAs €l1a» He SBISIOTCS
NPaBWIBHBIM  OTBETOM, IMOCKOJNBKY  pEakuusi  CTYACHTOB  ObUIa  JHAaMETPaIbHO
IIPOTHUBOIIOJIOKHOM.

5. Hexoropele ButamuHbl (Hampumep, rpynna B) cuHTesupyrorcs MHKpodIopoit
kumeyHnka. [lpu aucOakTeproze sTa (YHKIMS MOKET ObITh HapyiieHa. HasBaTh 3Ty
MPUYMHY CBS3aHHOW C TIOCTYIUICHWEM W3BHE CIIOKHO, HO OHA TaK WM WHA4Ye OTHOCUTCS K
TOMY, HACKOJIbKO 3()()eKTHBHO BUTAMHHBI MTOTIAJAIOT B OPTaHU3M.

6. Buramuna D cunTe3upyeTCs npu BO3JACHCTBUU HAa KOXY YIbTPA(PHOIECTOBOTO M3TyUCHHUS.
Ecmu omuH W3 CTyseHTOB 3aropai, a BTOPOM M30eran MHTEHCHMBHOTO CBETa, COJICpIKaHUE
3TOr0 BUTAMHMHA Y HHUX MOXET ObITh pasznuuHbiM. OOpaTUTe BHUMaHHE, UYTO «pa3HOE
MECTOIOJIOKEHHE  CTOJIA\KPOBATH\IAPTHI ~ CTYJCHTOB B TOMEHICHUW» HE  SBIACTCA
MPABWJIbHBIM OTBETOM, MOCKOJIbKY B IMOMEIIEHUU B JIOOOM ciiy4dae YpoBeHb Y D-H3IydeHUs
CJIMIIIKOM HH30K JUTsl BRIpaOOTKH BUTaMHHA D (OKOHHOE CTEKJI0 He mpomyckaeT Y D).

7. DTH KpUTHUYECKHE pa3Iu4us KOJMYEeCTBA BUTAMUHA MOTJIM OBITh B OpraHHU3Max
ctyaeHToB U O npakTuku.

Bo BTOPYIO I'PYIIILY BXOAAT IPUYHHBI, CBA3AHHLBIC C HOPMAJIbHBIM IIOCTYIUICHUEM B OPraHH3M
BUTaAaMHWHOB, HO HCIIOJIHBIM UX YCBOCHHUCM.

1. Tlpm HapymieHusx pabOThl Pa3IUYHBIX OTACJIOB IMHUIIEBAPUTEIHPHOM CHCTEMBI MOMXKET
YXyJUIaTbCsl yCBOCHUE BUTAMUHOB, B TOM YHCJIE TACTPUT, 5A3Ba KEIyAKa, AUAPEs.

2. Kumieunsle mnapa3uthl (Hampumep, TeIbMHHTBI) WJIM MaTOreHHas MHKpodiopa MOTyT
BBI3bIBATHh HEJIOCTATOK BUTAMUHOB, MOTJIONIAs] BUTAMUHBI, IOCTYIUBILINE C TTUIIEH.

3. CyuecTByIOT BpOXIEHHBIE (B TOM YMCIE TeHETUYeCKue) 3a00JieBaHUsA, MPU KOTOPBIX
HApyIIAlOTCSl  pa3NUYHbIE DJTambl MeTa0olu3Ma BHUTAMUHOB (HapylIeHHE BCAChIBaHUS,
TpaHcmopta W T.J.). lIpu HEKOTOphIX U3 ATHX 3a00jeBaHH yAaéTcs KOMIIEHCHPOBATH
HEJIOCTATOK BBEJICHUEM BUTAMUHCOAEPKALIUX MPENapaToB, B IPYTUX CIAydasx 3TO HE MOMOTaeT.
Hampumep, paxuT MoxkeT ObITh BUTaMUH D-3aBUCHUMBIM HIW BHTaMUH D-pe3HCTEHTHBIM.
OOpatuTe BHUMaHHUE, YTO BEPCHS «TE€HETHUYECKas MPEAPacIoOKEHHOCTh K aBUTAMHHO3Y» H
«HapyIlIeHHe TYMOPAIbHOU PETYISIUN» HE SBISIOTCS MPAaBHIBHBIMH 0€3 YKa3aHHUS BO3MOXKHBIX
MEXaHU3MOB BO3HUKHOBEHHS HEJOCTATKa BUTAMUHA.

4. YnotpebneHre amKoroysi U CHIIBHBIE CTPECCHI TaKK€ MOTYT MPUBOJUTEH K OMOCPEIOBAaHHOMY
HapYIICHUIO TIOCTYIUICHUSI BUTAMUHOB B OPTaHU3M.

HpH‘{HHOf/'I HAapyHICHUS MOXCT OBITH 0C000€ COCTOSIHHE opraHnui3ma, Korjaa HOTpC6HOCTB B TOM
HJIM UHOM BUTAMHHEC TOpa310 BbILIC WX HUXKE, UYEM €TO COLUCPIKUTCS B €KCAHCBHOM PAlTUOHC.

1. IlorpeOHOCTP B BHMTAMHHAX 3HAYUTEJIBHO TIOBBIIAETCA IpPU OEPEMEHHOCTH WU
BOCCTAQHOBJICHUH IIOCJE TSKEIOW TpaBMbl. Takke KTO-TO M3 CTYJEHTOB MOl IEpEXHUBATh
poctoBoil pbiBok. OOpaTuTe BHUMaHHE, YTO BEPCHUS «pa3Has CyTOYHas MOTPEOHOCTb» 0e3
00BSICHEHUH MPUYMH BOZHUKHOBEHUS 3TOM Pa3HOCTH HE SIBJIAETCS PaBHIbHOM.
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2. OauH W3 CTYAEGHTOB MOXKET BECTM HAMHOro Oojiee aKTUBHBIA 00pa3 >KU3HU M HMETh
CYIIECTBEHHO OOJBIIYIO (PU3NYECKYIO HATPY3KY — HAPUMEp, 3aHUMAThCS CIIOPTOM.

3. Ilpu uH(pEKIMOHHBIX 3a00JIeBaHUAX MOTPEOHOCTh B BUTAMHMHAX TaKXKe MOXKET ObITh Ooiee
BBICOKOM.

Kpurepun onenkn:

2 0. 3a MpaBWIBHYIO U MOHATHO OOBSICHEHHYIO BEPCHIO, HO He Oosiee 18 GaioB 3a OTBeT.
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