JlomoHocoB 2022. Buonorus
3apaHue 10 — 11 knacca
BapuaHT 3

3apgaua 1. (6 6annos).

Ha pucynke mpencraBieHsl —¢otorpadun
MIOTIIEPEYHBIX CPE30B PA3IMYHBIX OPTaHOB BBICIIMX
pacrenwuii. CoroctaBbTe HOMEp pUCyHKa C HA3BaHUEM
oprasa, n300paxeHHoOro Ha HeM. OTBeT JalTe B BIJIE
mudpa. Hampumep: XK —1

OpraHbl BbICWUINX paCcTEHWNN:

1. Kopenb
2. Crebens OmBet:A-1;6-3;B-1;
3. Jluct r-2;0-2,E-2.
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3agaya 2. (10 6annos). C moMoIp0 OyKBEHHOTO
mudpa gaiite onucaHue pacTeHUs, IPEICTABICHHOTO
Ha PUCYHKE.
Moaxknacc: A — oxsononbusie;[B - ABYAONLHLIE. |
TNuctopacnonoxenue{ B — ouepeaHoe;
I — cynporusHoe; [l — myTOBUaTOE.

llucroBble nnacTuHku: E — crioxxusie;[ X — npocTble.

Crebenb: 3 — unnuaapuyeckuii; U — pedpucTerii;
[K - kpbinatbIn. |

Cougetue: 1 — kucth; M — konoc; H — kop3uHka;
[O - uBeTKM 0ANHOYHBIE.|

Usetku:|M - o6oenonbie; [P — onromomse.

3aBs3b: [C — HWKHAR; | T — BepxHssL.

Mnop: Y — cemsnka; ® — 3epHoBka; X — recrnepuanii;

‘-l — 600; Ll — xopoGouka.

OkonouBeTHUK: Z — peayuupoBaHHblit; V — mpocToii;
KunsHeHHas dopma: F — panepodur;

0 — remukpuntopuTt; A — repodur.

Oreet: B5,B, X, K, 0, M, C, Ll, W, 3.

3agava 3. (3 6anna).
B kaxom nopsiike B cBeTOBOH (haze hoTocuHTe3a UAET
TPAHCIIOPT 3JIEKTPOHOB MO OSITKOBBIM KOMIIJICKCAM:

A. Bopookucnsiowwmin komnnekc — potocuctema ll - yutroxpom-h/f-komnnekc — nnactoumanmH — porocmcrtema
| - dheppeAOKCHH.

B. Bomookucnsitomuii komrmiekc — ¢otocucrema I — nuToxpom-b/f-koMIIeke — TIIaCTONMAHUH
¢dotocucrema I — heppenokcun.

B. Bonookucnsronuii kommiieke — ¢orocucrema I — muroxpom-b/f-kommiekc — QeppernokcuH —
¢doTocucrema | — nuacTonranuH.

I Bomookucnsiromuii komruiekc — ¢orocucrema Il — nuroxpom-b/f-koMruiekc — miacTONHaHUH
¢dorocucrema | — AT®-cuHTa3HBINH KOMILIEKC.

0. ®orocucrema Il — muroxpom-b/f-komruiekec — miactornuanud — ¢orocucrema | — dbeppenokcun
BOJOOKHCIISIIOIIUN KOMILIIEKC.



3apaya 4. (15 6annoB). Paccmorpure dotorpaduu mckonaemsix (1 — 5), 00HApYKEHHBIX B OTACIIKE
CTEH CTaHUUN MeTpo B MoOCKBe.

YcTaHOBUTE COOTBETCTBUE MeExay wuckomaeMbiMu (1 — 5) W HBIHE JKUBYIIMMHU OpraHHU3MaMu
(A - 1), KoTOpBIC 3aHMMAIOT MAKCUMAJILHO OJIM3KOE K HUM TIOJIOKEHHUE B cucTeme. OJTHOMY UCKOIIaMOMYy
KUBOTHOMY MOKET COOTBETCTBOBATH HECKOJIBKO COBPEMEHHBIX KUBOTHBIX.

1 — NpsIMOPaKOBUHHBIN TOJOBOHOTMH MOJUTIOCK (BEpPOSITHO, W3 oproueparouzeii, Orthocera-
toidea) — Tun Momntocku, kinace T'onoBonorue. Cpeau npencTaBIeHHbIX COBPEMEHHBIX )KMBOTHBIX J1Ba
MOJLITIOCKA, U3 HUX TOJIBKO O/1uH ronoBoHoruii (). Takum 00pa3om, 3T0 MaKCHMaJIbHO OJIN3KOE B CUCTEME
COBPEMEHHOE )KUBOTHOE, cooTBeTcTBUE 1 -,

2 — 4JICHUKH CTeOETbKOB MOPCKUX THuid, Tu Urnokoxue (Echinodermata), knacc MopcKue JTHIANA
(Crinoidea). Cpeayn npeacTaBiICHHBIX COBPEMEHHBIX )KMBOTHBIX TOJBKO OJHO UTTIOKOXKEE — MOPCKOM €X
(0). Takum 0Opa3om, 3TO MAKCUMAIILHO OJIM3KOE B CHCTEME COBPEMEHHOE )KHBOTHOE, COOTBETCTBHE 2 — [.

3— pakoBHHa OPFOXOHOTOr'0 MOJLTIOCKA, TUTT MoJuTrockH, Kiacc bproxonorue. Cpein mpecTaBIeHHbIX
COBPEMEHHBIX )KHBOTHBIX J[Ba MOJLITIOCKA, M3 HUX TOJIBKO OJIMH OproXOHOrui — Mopckoii anren Clione (A).
Takum 00pa3om, ITO MAKCHMaIIBHO OJIM3KOE B CHCTEME COBPEMEHHOE )KUBOTHOE, COOTBETCTBHUE 3 — A.

4 — momepevHbIl cpe3 KOpaJIOBOrO MOJHIMA C TBEPABIM CKeleToM, TN KHIIedrnoonocTHbe
(Crpexaromue). Cpeaun NpeACTaBIEHHBIX COBPEMEHHBIX JKMBOTHBIX TOJBKO OJJHO OTHOCHUTCSA K THILY
Crpexkatomiue — Meny3a Sarsia (B). Takum 00pa3omM, 3T0 MaKCUMAaJIBHO OJIM3KOE B CUCTEME COBPEMEHHOE
KHUBOTHOE, cooTBeTCTBHE 4 — B.

5 — pakOBMHA aMMOHUTA (COIUPAJILHO 3aKpy4eHHas!, C BOIHUCTBIMU TOMEPEUHBIMH MIEPETOPOAKAMH)
— tun Mommocky, kiacce [omoBoHorue. Cpenu INpeACTaBIEHHBIX COBPEMEHHBIX JKMBOTHBIX JBa
MOJLITIOCKA, U3 HUX TOJIBKO O/1uH ronoBoHoruii (). Takum 00pa3om, 3T0 MaKCHMaJIbHO OJIN3KOE B CUCTEME
COBpPEMEHHOE KMBOTHOE, cooTBeTCTBHUE § - I

B — coBpemeHHast u3BecTKoBasi ryOKa, a Cpeau MPeICTaBICHHBIX HCKOTAEMbIX HET I'yOKOIOJOOHBIX
OpraHU3MOB.

OtBeT: | [ UckonaeMble OpraHN3Mbl 1
CoBpeMmeHHble OpraHu3Mbl r
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3anaya 5. (7 6annoB). Beibepute u3 M300pakeHHBIX Ha (oTOrpadusx OpraHU3MbI, KOTOPHIC
COCTaBIISIFOT MaKCUMAIIBHO JJIMHHYIO THIIEBYO II€Mb. 3alHIINTE e€ B BHE MOCIEI0BATEIILHOCTH
OyKB.

Otge:1—-B—E—B




3apaya 6 (10 6annos). ®opma, MaTepuas U MECTOPACIIOIOKEHNE THE3/IA TIOMOTAIOT BBISCHUTh, KTO €r0
xo3suH. [Tepe BamMu — poTorpaduin HECKOIbKUX THE3 U M300paskeHus ntuil hayus Poccuu. ConoctaBbre
KaXJI0OMY THE3/y, 0003Ha4YeHHOMY OyKBaMH, MTHUILY-XO35HHA, MOMEUYCHHYO Ippamu. OTBET 3aMUIINTE
B BH/IE TTOCIIEIOBATEIBHOCTH OYKB 1 U], a TAKXKE BHIOEPUTE HA3BAHUE MTHIIBI U3 CITHUCKA.

Hanpumep: X — 15 (cokon-carican).
Cnmcok nTuL: 6OM0THas KaMblleBKa; GONbLIAsA CUHILA; TOPOLCKAs TACTONKA; AEePEBEHCKAs N1ACTONKa; 35161IAK; KpaMVBHUK; MyXOSIOBKa-
MeCTpyLIKa; NEBYMI APO3LL; NEHOUKa-BECHINYKA; NOMOM3EHb 0BLIKHOBEHHBIIA; ClIaBKA-YEPHOTOOBKA; COPOKA 0BbIKHOBEHHAS.




I'He3 1o A pacroioKeHo Mo KapHU30M M ITOCTPEHO B OCHOBHOM M3 ITTMHBL. DTOT MaTepHaI HCIOJIb3YIOT
nacTo4Ku. [OpOJCKYI0 TACTOYKY OT JEPEBEHCKOW JIACTOYKHM OTIMYAeT pa3Mep jeTka (y JepeBEHCKOM
OH CyLIECTBEHHO Oouibiie). ['He310 A MpUHAICKUT TOPOICKOIT TacTouke (4).

['He370 B BUIC BapekKKH M3 BETOK €l ¢ OOKOBBIM BXOJIOM M BKPAIUICHUEM CYXOr0 MarmopOTHHKA
(poto Bb) xapakrepro mis kpanusuuka (11).

I'ne3no B He mMokeT mpuHaIexaTh NYIUIOTHE3AHUKAM. Y APO3/A0B siilia ronyosie (Ha ¢Goro —
KOPUYHEBbIC), KAMBIIICBKH JICIAIOT THE3J]0 Ha TpaBe, MEHOYKM — W3 TPaBbl Ha 3emiie. KpamuBHHK
U COpOKa CTPOSIT 3aKPhITOE THE3/I0, JACTOYKH MCIIOIB3YIOT HHOM MaTepual THE3/a. JJIs OMOJI3HS eCTh
oTaenbHOoe (HOTO ¢ BBIMAa3aHHOM AYIUISTHKOW (3TO cyry0o ero ueprta), y 3s0JuKa THE3I0 yKpaliaeTcs
CHapY K1 JIMIIAHUKOM U CHIIBHO yTersieTcst (MXoM, BosiocaMu))COOTBETCTBEHHO, Ui THe3/1a B ocraeTcs
TOJIBKO OJIMH BapUaHT — Ci1aBka-uepHorooska (9). Ha (hoTo BUAHBI BETOUYKHU U TOHKHIA CTBOJIMK €JTH, YTO
TIO/ICKa3bIBAET, YTO FHE3/I0 PACHIONIOKEHO HAa MOJIOZIOH M HEBBICOKOH EITKe — CIIaBKa-4e€pPHOT 0JIOBKA CTPOHT
rHé3J]a IPUMEPHO HA BBICOTE TPYAM 4eloBeKa. /Ipyras mojckaska — MOYTH MOJHOE OTCYTCTBHE B €€
rHe3/ie TEMUIOH BRICTUIIKH, T.K. OHA Pa3MHOXKAETCS JOCTATOYHO MO3HO, KOT/IA YK€ OTHOCUTEIBLHO TETLIO.

JIyniisiHKa ¢ THE370M CHHMIIBI XOpOUIO y3HAETCs MO CTEHKE (IJII0C YTEMJIEHHOE THEe3/0 U Oelble
¢ KpanuHamu stitia). Takum o6paszom, [ — 3T0 THe310 OONBIION CHHUIBI (3).

B nymuisitHke MONON3HS BUJCH ClIeTKa BhIMAa3aHHBIA M3HYTPH JICTOK. THITMYHBIM JUJIS 9TOTO BHJA
SIBJISICTCS 0OMa3bIBaHUE TIIMHOM JIeTKa (BXOIHOT'O OTBEPCTHS) C LENIBIO €r0 YMEHBIICHUSI. DTOT BUIOBOU
CTEpPEOTHIT aJIalITHBEH, €CIIH MOMOJI3HH JIeNIAI0T THE3/1a B €CTECTBEHHBIX AYIUIaX, HO B NYIUISTHKAX, TAe
JIETOK MMEEeT MOAXOASIINI pa3Mep, ero He Ha/I0 YMEHBIIATh | ITOTIOJI3HHU €ro He JOJDKHBI 00Ma3biBaTh. Ho
cTepeoTHI paboTaeT, U B JaHHOM ciydae JICTOK BCE PaBHO BbIMa3aH INTUHOH. COOTBETCTBEHHO, I'HE3/10
[l nprHAIEKUT MOMOI3HIO (2).

OTBeTbl:
A - 4 (ropoackas nactouka); b - 11 (kpanuBHuk); B — 9 (cnaBka-4epHoronoBka); I' - 3 (6onbLas cuHMua);
[ -2 (nonon3seHb)

3apava 7 (6 6annos).
B Teopun nomynsuuii S3KCOHEHIMATBHBIA POCT

OIIMCBIBACTCA YPABHCHUCM MaJ’IBTyCB.Z

AN
A Y

rae r = const, Ipu4deéM r = b — m;
b (birth rate) u m (mortality) — ko> PUIUEHTHI
POXKIIAEMOCTH M CMEPTHOCTH COOTBETCTBEHHO.
Koadduument poxxaaemMoct MOXKHO Ompese-
JHUTH MYTEM HAOIIONEHUH: 9TO YHCIIO POXKICHHBIX
32 HEKOTOPBIH MPOMEKYTOK BPEMEHH, OTHECEHHOE
K YuCIly 0co0ell B MOMyISIuHd. AHAIOTUYHO,
K09()(UIIMEHT CMEPTHOCTH — 3TO YHCIO YMEPIIMX 3a OIpPENeNeHHBIH MPOMEXYTOK BPEMEHH,
OTHECEHHOE K YHUCITY 0COOEH B MOMYJISAIUH.
Pemennem ypaBHeHust ManbTyca siBisieTCs (QyHKITHS:

N(t)=N, xe",
rae /Ny — YMCIIEHHOCTD MOMYJISIIMY B HAYaJIbHBIA MOMEHT (¢ = 0).
OKCMOHEHIIMAIBHBIA  POCT monyisiuuu  uHdy3opuu Tydbenvku Paramecium caudatum,
MOKa3aHHBIM HAa PUCYHKE, ONIUCHIBAETCS YPAaBHEHUEM JIAHHBIM YpaBHEHHEM.
Paccuuraiite K03((HULIHUEHT POXKAAEMOCTH B MOMYJISIUYU B TOYKaX, 0003HAYEHHBIX Ha PUCYHKE
uuppamu 2, 4 1 5 eciu U3BECTHO, YTO B Touke | 3Ta BesimumHa paBHa 2. [lpu stom cuuTaiire,
YTO KO3()(PULMEHT CMEPTHOCTH HE 3aBUCUT OT YHCIIa 0COOEH B MOMYJIALINH.

OtBeT: T.K. r — const n m — const (He 3aBUCUT OT Yncna ocobei B nonynauum), T0 koachpuumeHT
poXaaemMocTv b NOCTOSHEH W PaBeH 2 BO BCEX TOYKAX.




HasBaHus cTpykTyp:

A — cpennuii MO3r

B — Mmo3xxeuox

B — npononrosarerit Mo3r
I — runodus

[ — Bucounas nomus

E — noOnas nons

X — 3arpuiounas momus

3 — MocCT

Omer:1-b6-11;2-3-1ll;3-T-VI;
4-E-VI;5-0-V;6-B-IV.

3anaya 8 (14 6GannoB). Ha pucyHke MOKa3aHbI
CTPYKTYpbl MO3ra 4YeJOBeKa. YKaXXHTE Ha3BaHUS H
GyHKIMY 3TUX cTPYKTYp. OTBET fnaiite B BUje mudpa:
apaOckas uudpa (Ha pucyHke) — OykBa — pHMCKas
uudpa. Hampumep: 7-J1-IX.

OyHKUMK:
| — mepBUYHBIC U BTOPHUYHBIC 30HBI 00pPaOOTKH
3pUTEIBHON MHPOPMALUH.
Il — oTBeUaeT 3a TOHKYIO KOOPJAMHAIIHIO JBUKCHHM.
Il — cBsi3BIBACT MEpETHUIT MO3T C MO3KEUKOM U
JIPYTUMU CTPYKTYpPaMU CTBOJIA; 31€Ch HAXOIATCS
sIpa JTUIEBOTO, OTBOJISIIIIETO ¥ TPOWHUIHOTO HEPBOB.
IV — mpoBogHMKOBas (pyHKIIMSI, 3aMBIKaHUE
pedICKTOPHBIX YT MHOTUX O€3yCIIOBHBIX
pedaekcoB (YnxaHue, Kalleib, CIFOHOOT/ICIICHUE);
3[1€Ch HAXOJISATCS IIEHTPHI PETYIISIUU JIbIXaHU S,
KpOBOOOpAIEeHU s, TUIIEBAPEHUS.
V — nepBuyHas 30Ha 00pabOTKM MHPOPMAITUU OT
opraHa ciyxa, y3HaBaHHUE JIUII.
V| — BbIZIETISIET B KPOBH HECKOJIBKO TOPMOHOB.
VIl — 3ambIkaroTCs IYTH 3pUTEITBHBIX U CITYXOBBIX
OPUEHTHUPOBOYHBIX PeIIEKCOB, cTapT-pediieKca,
3pavykoBOTO peduiekca.
VIl — mnanupoBanvie ASHCTBUH, PETyIIAIHs U KOHTPOIb
JEeITeTLHOCTH, COLMATFHOE B3aUMOJICHCTBHE.

VYKkaxuTe HOMepP CTPYKTYPbI, MOBPEXKIEHUE KOTOPOU MPUBOAUT K BOBHUKHOBEHHIO CIETYIOUIUX

CHMIITOMOB: MallUCHT HCyCTOﬁ‘IHB,

NIPOMAaxXMUBAETCA IIPHU IIONBITKE KOCHYTbCA KOHUMKA HOCA
yKa3aTeJIbHBIM NaJbleM (C 3aKPBITBIMU TJ1a3aMH). OteeT: CTpykTypa Ne1 (MO3xKe4OK).




3agaya 9. (14 6annos).

W3 mpupoaHoro ucTouHrKa ObLUT BBIICTICH BUJT OAKTEPUiA, YCTOMUYHMBBIX K OKHUCIUTEIBHOMY CTPECCY.
Oxka3asoch, YTO YCTOHYMBOCTh OOECHEUMBAETCS HAKOIUJIGHWEM NenTuja, coaepskamiero SH-rpymmy.
Omnpenenena nocienoBareabHOCTh HyKieoTua0B JIHK B 001acTu, KonupyIomen 3ToT reH:

5 - LAATUTTLATITUAAALTALITITITAALT TUATT TFTAATLMA - 3,
(CuuteiBanne PHK unér ¢ kommiementaproii nenu JIHK, xotopas ve mokazana.)

A. CKOJIbKO aMHMHOKHCJIOT COACPXKUT 3TOT nentua? JlaiiTe oTBET B BUE KOHKPETHOTO YHCIIA.

B. [IpuBenuTe aMUHOKHCIIOTHYIO MOCIIEIOBATEIBHOCTh 3TOTO MENTHIA.
Hanpuwmep: ananuH—CepuH-TUCTUUH—... U T.].

B. Kakass aMHHOKHCIIOTA OTBEUYAET 32 aHTUOKCHIAaHTHBIC CBOMCTBA menTuaa? YKaxuTe e€ Ha3BaHUE
U HOMEP 0 TOPAAKY OT N-KOHIIA B METTHU/IE.

I Tlon neWicTBUEM PEHTTEHOBCKOT'O OOJyuYeHHsSI ObUI IMOJy4YeH MYTAHTHBIN INTaMM OaKTepui,
HE YCTOMUYMBBIN K OKUCIUTENIBHOMY cTpeccy. OKa3anoch, UTO Y HETO IIUTO3MH, BBIJICICHHBIN KPACHBIM,
3aMeHEH Ha aJIcHUH. AHTHOKCUJIAHTHBIM MENTHI HE OOHApYKUBAJICS, HO HAKAINIMBAJINCH JIBA JIPYTHUX,
0osee KOPOTKHUX MENTUIa 3aKOIUPOBaHHBIX B 3TOM yuactke JJTHK.

CKOJIbKO aMUHOKHCIIOT COIEPKAT ATU NenTuAbl? JaifTe 0TBET B BUI€ KOHKPETHBIX YHCEIL.

A. [TpuBenuTe aMUHOKHCIIOTHYIO MOCIIEIOBATEIBHOCTD 3TUX TEIITH/IOB.
Hanpuwmep: ananuH—CcepuH-—TUCTUUH—... U T.]1.

Tabnuua reHeTUYecKoro Kkoaa

y 1] A r
YYY gpenunananun YUY cepun YAY muposzun YI'Y yucmeun y
YYU ¢penunananun YU cepun YAU muposzun YU yucmeun U
YYA netiyun YUA cepun YAA cton YI'A cTon A
YVT neiiyun YUl cepun YAI cTon YIT mpunmogpan r
UYY reuyun ULy nponun LAY cucmuoun Ury apeunun y
UYU retiyun UL nporun UAL cucmuoun Urd apeurnun U
LUYA reityun UUA nporun UAA cauyun UrA cepun A
UVT nediyun ULl nponun UAT cruyun UIT cepun r
AYY uszoneuyun ALY mpeonun AAY acnapaecun ATY apeunun y
AYU uzonetiyun AUU mpeonun AAU acnapaeun ATU apeunun U
AYA uzoneuyun AUA mpeonun AAA rusun ATA apeurun A
AYl memuonun AUl mpeonun AAT ruszun AT apeunun r
I'YY sanun Uy ananun FAY acnapacunosas kucioma | [TY enuyun y
- YU eanun MUy aranun FAU acnapacunosas kucnoma | [TU eruyun U
YA sanun M'UA ananun FAA eaymamunosas kucioma [TA enuyun A
YT sanun MUl ananun FAl" enymamunosas xucroma [T eauyun r
Pewennue.

Tak kak 6enok cuHTe3upyeTcs Ha MaTpuiie PHK, mepeseném nocnenoarensnocts JJHK
5 - LlAATLlTFLlATFFLlAAALlTALl,TFTFFAALlFFTLlATFTFTAATLl,FA -3
B nocnenoBarenbHocts PHK. [Iiist aTOro 3amensiem B mociemoBatensHocTr T Ha Y:

5 - LAAYLYTLIAYTTLAAALYALLYTYITAALMTYLAYTYTYAAYLTA -3’

Cunres 6enka Haunnaerca ¢ komoHa AYIL Haxomum Takoi KOJAOH, OH OJMH WM BBIJEIEH KEITHIM.
Hauunas ¢ Hero, pa30nMBaeM MOC/SI0BATEIbHOCTh HAa TPHUILICTHI.

5' - LIAAYLYTL AV FLAIAALYYALIYTY|rTAJAL{rYLYAYTYY[AAY|LITAl-3

ITo Tabnuiie TeHETHYECKOTO KO/Ia EPEBOANM rocienoBaTenbHocTh PHK B aMMHOKHCIOTEI.

b |

N-koney—MeTuoHUH—-AnaHuH-Acnaparui-TuposuH-LincrenH-rnmumH-TpeoHnH-BanuH-MeTOHUH-
LncrenH-AcnaparuH-CepuH-...—C-koney



[Tockonbky Ha mpeacraBieHHoMm yuacTke PHK He BcTpewaercs cTOn-KOIOH, MENTHJ MOMKET
npojpoiKarbes aanee. TakuM o0pa3om, 3TOT NENTH]] CONEPKUT He MeHee 12 aMHUHOKHCJIOT.

AHTHOKCUJIAaHTHBIE CBOWCTBAa TmienTuaa oOyciioBiaeHbl SH-rpynmamMu  JAByX  IHCTEHMHOB,
PacIioNOKEHHBIX B cepeaune nentuaa. Ouu 3anumarot nojoxkenus NeS u Nel( ot N-koHia.

B pesynprate mytanuu PHK, 3akonupoBanHas Ha 3TOM y4acTKe, TproOpesa CaeTyonui BUI:
5' - LIAAYLIYTL |AYT] FLIA[AALYYAA| YTY FTA ALF TYLL AYT YTY AAY LIFA - 3

B pesynbrare nosBuiics HOBbIH cTom-komoH YAA (BbIiesieH 3eNIEHBIM), a IETITU YKOpauYUBaeTCs 10
TPEX AMUHOKHCJIOT:

o |

N-xoney-MeTnoHuH-AnanuH-AcnaparuH-[cton-kogoH] C-xoney

Kpome Toro, mosiBuiicss HOBbIM mHuUIMupyrommii kogoH AYl (BbimeneH KENTHIM) U HOBas pamMKa
CUMTBIBAHUS:

5-LIAAYLIYTLIAYTTLLAAALYA|AYTiyrr AALlIITVILI,Ay FYTYAA(YLI A -3’

N-xoney-MeTnoHuH-TpuntodaH-Acnaparui-rnuumH-ructuaui-Banun-[cTon-koaoH] C-xoney

Ota paMKa KOOAUPYET ICIITUM, COCTOSIIHUN U3 IIeCTH AaMHHOKHUCJIOT. O06a NnernTuja HEe COACPpIKaAT
OUCTCHHA U SH-rpynn U HC MOT'YT CIIYKUTb aHTHOKCUJAHTAMMU.

B npunnune 8 PHK mMoxHO HaliTH enie 01MH MHUIIMATOPHBIN KOJIOH:
5-LAAYLIYTL AYT TLLA AALL YAAYTY ITTA AU TYUIAYTYTY AAY LUTA -3

Onnaxo 3a HuM cienyet konoH YIY (Lucteun). [To-Buarmomy, ¢ Tpetbero komona AYl cunTes Oernka
HE WHHUIIMHPYETCS, MOCKOIBKY TOT/IA B KJIETKE IOCIE MYTAIllUH MOSABJISIIOCH ObI TP IMENTHIA, TIPHUEM
OIMH M3 HUX — C IIMCTEHHOM, T.€. C aHTHOKCHIAHTHBIMH CBOWCTBAMM, YTO IPOTHBOPEUUT YCIOBUIO
3a7a4H.

OtBeThbI:
A. 3akoanpoBaHHbIN NeNTUA UMeeT ANUHY He MeHee 12 aMMHOKKUCNOT. (2 6anna)
B. MNocnepgoBaTtenbLHOCTL NenTUaa:

MeTuoHuH—-AnanuH—Acnaparmi-TuposnH-LuctenH-rMuunH-TpeoHnH-ApruHnH-MeToHnH— LiuctenH-
Acnaparui-CepuH-... (3 6anna)

B. 3a aHTMOKCMAAHTHbIE CBOMCTBA OTBEYAKOT OCTaTKM LucTenHa B nonoxeHusx Ne 5 u Ne 10 ot N-koHua.
(1 6ann: ykasaHo, uto uucteuH; 1 6ann: nonoxenue Ne 5; 1 6ann: nonoxenue Ne 10. Utoro: 3 6anna)

I Mocne myTauum HoBble nenTuAbl cogepxat 3 U 6 amuHokuenor. (2 6anna)
[1. AMMHOKMCIOTHbIE NOCIeA0BaTENbHOCTN ABYX NENTMAOB:
Mentna 1: MetTnoHnH-AnanmH—-Acnaparut. (2 6anna)

Mentna 2: MetTnoHnH-Tpuntodan—-Acnaparui-ruunH-rucTnami-Banuu. (2 6anna)



3anaya 10 (15 6annoB). 3a rpymiy KpoBH y YesioBeka oTBedaet reH I. B momymsimu npencraBieHo
tpu aytens: 19, IA u IB. CoorserctBenHo, romosurotsl 1970 o6nanaror I rpynnoii kposu (0), mronu
¢ renorunaMu IATA wmu IA 10 — 11 rpynmoii (A), ¢ renorunamu IBI8 ymu 1810 — 111 rpynmoit (B), a
nronu ¢ renorunom 1A IB — IV rpynmoit kposu (AB).

B omHOM 13 mtatoB MHIUM B pe3ynbrare MeIoCMOTpa BISIBIICHO, YTO CPEAX MECTHOTO HACEIICHUS
13% c II rpynmoii kpoBu (A) u 6% c IV rpynmnoii kpou (AB).
Cunras TOMYJISIIUI0 Xap/Iu-BaHOCPTOBCKOM, paccYMTaiTe 4acTOTy BCTPEYACMOCTH aJUICJICH,

koHTponupytomux ABO-cuctemy u nomo moaei ¢ I u Il rpynmamu kpoBu cpeau KUTENe 3TOro
mrara Uaanu.

Jlns copaBku: D = b2 — 4ac
_-b+\D

1,2 2a

Pemenne:

OGo3HaunM "acToTy BerpeuaemocT amnens 10 kaxk p, annens IA xax ¢ w annens IB kax r. Torna
YacTOTHI BCTPEYAEMOCTH Ka)JJOW M3 IPyNI KPOBU B MOMYJISALHUHA OJHOI'O U3 IITATOB MHAMM, COMIacHO
3akony Xapau-BaiitHOepra, MOXHO TpadUuecKu MPEICTaBUTh B BUJIE CIICAYFOIICH CXEMBI.

I° I I®
OueBUIHO, YTO CyMMa 4YacTOT « NP
BCTPEUACMOCTH BCEX ajliesiell paBHA ; 4 9 r
eIUHUIIE: E
p+q+r=1|ypaBHennue 1] 1°1° B UL
Takum oOpazom, mrobast U3 yac- 7o p rpynna I 5| rpynma III
TOT MCHBIIEC WU paBHA CIAMHHIIC: > =3
p<lLg<lur<l V4 <tE- pr
=
Y N
4 07A ATA
IA}'q I'r rpynna II_ P4 qZ qr ‘ | I rpynmna II
IOIB IBIB I:l ATB
U3 ycnosus Ham M3BeCTHA 4ac- B, I21 ®rpynna vi
Tora BcTpeyaemocTu II(B) rpymmbl rpynma It il 1
kposn: 13% (uu 0.13). , pr qr r

E€ MOXHO BBIpa3uTh yepe3 yac-
TOTBHI COOTBETCTBYIOIIMX aJlJIeNIel caeayomuM o0pa3om:

q* + 2pq = 0.13 [ypaBuenue 2|

IV (AB) rpynna BctpevaeTcs ¢ yactotoit 6% (vu 0.06).
E€ Takke MOYKHO BBIPa3nUTh Y€PE3 YACTOTHI COOTBETCTBYIOIINX aJIJIENeH:

2¢qr =0.06 [ypaBHeHue 3]
U3 ypasnenus [3] cnenyert, 4To

p =003/

Hcxons U3 3TOro, BEIPAa3HM p uepes ¢:
prq+r=1
p+q+ 0.03/q =1
p= 11— q- 0.03/q
Ternephb MOACTABUM MOJTYUYCHHOE BBIpaXKEHUE B ypaBHeHHE [2]:
q*+2pqg=0.13
> +2gx(1—q- 0.03/11) =0.13



Packpoem ckoOKH U yIpoCTHM:
q*+2q-2¢*-0.06=10.13
—¢*>+2¢-0.06=0.13
q*—2¢+0.19=0

Haiiném KopHH MOTYyYEHHOTO KBAJPAaTHOTO YPaBHEHHUS:
D=22-4x1%x0.19=4-0.76 =3.24

VD=13.24=18

2= 2= 1.8)/2

¢ = (2 +1.8)/2 =3.8/2 = 1.9, uT0 HE yNOBIETBOPSIET YCIOBHIO ¢ < 1
=2 -=18)2=0.2/2=0.1

Urak, yactora BcTpedaemoctu amness A pasua 0.1 (unn 10%).
HaiinéM gyacToThl BCTPEYaEMOCTH OCTAJIbHBIX AJIIENICH:
r=0.03,/=0.034 1 =0.3 (um 30%).
Yactora Bcrpeuaemoctu aytens I pasna:
p=1-g-r=1-0.1-0.3=0.6 (mam 60%).

Teneps 1Mo cxeMe OMpeICTUM BCTPEUAEMOCTh OCTaNIBHBIX I'PYNI KPOBU CPEAM HACEJICHHS OJIHOTO
u3 mratoB MHaun.

I'pynma I(0):

P2 =(0.6)2 = 0.36 (u1u 36%).

I'pynna III (B):

r?+2pr=(0.3)>2+2x0.6x0.3 =0.09 + 0.36 = 0.45 (uu 45%).

OTBeT:

YacToTa BCTpeyaeMocTu anneneu:
1% p=10.6 (unm 60%);

I ¢ =041 (vnn 10%);

IB:r=0.3 (unu 30%).

YacToTa BCTpeyaeMoCTy rpynn KpoBMu:

Mpynna | (0): 0.36 (unm 36%).
Mpynna il (B): 0.45 (unu 45%).

UTtoro: 100 6annoB 3a Bce 3agaHus



