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Enunblii rocynapcrBennblii 3x3amen no BUOJIOI'NNA

ITosicHeHMs1 K IGMOHCTPALIHOHHOMY BAPHAHTY KOHTPOJIbHBIX
H3MEPHUTEIbHBIX MATEPHAJIOB €IMHOI0 rOCyJapCTBEHHOI0 IK3aMeHa
2027 roga no BUOJIOI'N

Ilpy O3HAaKOMJICHWW C JEMOHCTPAIlHOHHBIM BapUaHTOM KOHTPOJIbHBIX
n3mepurenbHbix MarepuaioB (KMM) ennHoro rocynapctBeHHoro sk3amena (EI'D)
2027 r. cnemyer uWMETh B BHUAY, YTO 3a/laHUs, BKJIIOYEHHBIE B = HErO,
HE OTPaXAIOT BCEX OJIEMEHTOB CONEPXKAaHUS, KOTOpBIE OYyAyT MpPOBEPATHCS
¢ nomompio BapuaHtoB KMM B 2027 r. IlonHeli mnepeyeHb 3JIE€MEHTOB
coJep)KaHusl, KOTOpble MOTYT KOHTPOJIMPOBATbCA Ha €AMHOM OCYJapCTBEHHOM
sk3ameHe 2027 r., mpuBenéH B KoauduKaTrope MpOBEpSIeMbIX —TpeOOBaHUMN
K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNbHOI NPOTpaMMBI CPEIHETO
obmero 00pa3oBaHUS W JIEMEHTOB COJCPXKAHUS “IUISI INPOBEICHHUS EIUHOTO
rOCyJapCTBEHHOTO 9K3aMeHa M0 OMOJIOTHH.

B 1eMoHCTpanOHHOM BapuaHTe NPEACTABJIEHbI KOHKPETHbIEe MpPHMepPbl
3a/laHuii, He HCYepPNbIBAIOIHE . BCEro :MHOroo0pa3susi  BO3MOKHBIX
(opmyaupoBok 3agaHMii HA KAXKA0H MO3MUNAN BAPHAHTA 3K3aMeHAIMOHHOM
padoThI.

HaznaueHune JEMOHCTPAIIMOHHOTO BaphaHTa 3aKIOYaeTCs B TOM, YTOOBI
JIaTh BO3MOXHOCTh JIO00MYy y4acTHUKY EI'D u mmpoxoi 0O0iecTBEHHOCTH
COCTaBHUTH MpeJICTaBIeHHE O CTpykrype Oyaymux KWM, xonmuuecTBe 3aJaHMH,
00 nx GopMe H YPOBHE CIIOKHOCTH.

B 1eMOHCTpPallMOHHOM BapuaHTe NPeACTABJEHO IO HECKOJbKO NPHMEpPOB
3aJaHMil .;HA . HEKOTOPBIX  MO3MUIMAX  3JK3aMEHAIMOHHOW  padoThl.
B peanbubix BapuaHTaX J>K3aMeHANIMOHHOH Pa0oOThI HA KAXKI0W MO3HMIMU
Oyner npeiioKeHo TOJbKO OJHO 3aJaHue.

IIpuBenénnple KpUTEPUH OIIEHKU BBIMOIHEHHUS 3aJaHUl C pa3BEPHYTHIM
OTBETOM, BKIIIOYEHHBIE B 3TOT BapHaHT, AAIOT TPEICTABICHHE O TPEOOBaHMIX
K ITOJIHOTE ¥ MPaBHWJIBHOCTH 3aITUCH Pa3BEPHYTOrO OTBETA.

OTH CBEACHUS MTO3BOJIST BHIITYCKHUKAM BbIpA0OTATh CTPATETHIO TIOJrOTOBKH
k EI'D B 2027 1.
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JleMOHCTPaUMOHHBIH BapUAHT
KOHTPOJIbHBIX H3MEPHUTEIbHBIX MATEPHAJIOB
€/IMHOI'0 rocy1apcTBeHHOro0 3k3aMeHna 2027 roga
no BUOJIOI'NN

NHCTpYKIMA 10 BHITOJIHEHUIO PA00OTHI

Ok3aMeHanMOHHAs paboTa COCTOUT M3 IBYX YacTell, BKIIOYAIOMUX B ceOs
28 3amanmil. Yactb 1 comepxxur 21 3amaHMe ¢ KpaTkuM oTBeToM. YacTb 2
COAEPKUT 7 3alaHuil ¢ Pa3BEPHYTHIM OTBETOM.

Ha BrimonHeHue 5k3aMeHalMOHHON PaOOTHI IO OMOJIOTHH OTBOAUTCS 3 yaca
55 muHYT (235 MUHYT).

OtBeramu Kk 3amanusM yactu 1 (1-21) sBustoTcst ciioBo (CIIOBOCOUYETaHHE),
MOCIe0BAaTEeAbHOCT M, LeIoe YHCIO WM KOHEeYHas JecATHYHas OpoOb.
OTBeTHl 3amUIIATe IO TNPUBEAEHHBIM HIDKE oOpasiaM, a 3aTeM IepeHecHTe
B OnaHk oTBeTOB Ne 1.

OtseT: KOMBMHATUBHAS. KOMBEMHATWUBHAS

Ortser: Q,§ 0,8
Oreer: | 1|4 6 | ye

A|B|B|T|J
OTBeT221122

2i1|1i22

3amanus vacti 2 (22-28) TpeOyrOT MOJHOrO OTBeTa (aTh OOBSICHEHHE,
omycaHHe WM OOOCHOBAaHHUE; BBICKA3aTh U apryMEHTUPOBaTh COOCTBEHHOE
MHeHHE). B Gnamke orBeroB Ne 2 yKaXuTe HOMEp 3alaHHA M 3alHIINTE €T0
TIOJTIHOE pelIeHHE.

IIpu.  BBIYMCIEHUSX pas3pellaeTcs MCIOIb30BaTh HEMPOrpaMMUPYEMBbIi
KaJbKyJISTOP.

Bce Omamkm EI'D  3amomHAroTCS  SIPKUMH  YEPHBIMH  YEpHHIIAMH.
JomnyckaeTcs ncnoab30BaHKE TeIeBON WIH KallWJUIIPHOMN pyUKH.

IIpyu BbLINOJHEHUU 33JaHUH MOXKHO MOJb30BaTbCS UYEPHOBUKOM. 3anMCH
B YePHOBHKe, 2 TAK:Ke B TEKCTe KOHTPOJIbLHBIX H3MEPHUTEILHbIX MaTepHAJIOB
HE YYHTBHIBAIOTCS MPH O CHUBAHUH PadOThI.

Bamner, momyueHHsle BaMu 3a BBIIONHEHHBIE 3afaHUSA, CYMMHUPYIOTCS.
IMToctapaiiTech BBIMOTHUTH Kak MOXKHO OOJIbIE 3aJaHUi M HabpaTh HauOoIbllee
KOJIMYECTBO 0aJIIOB.

INocne 3aBepmieHust paboThI MPOBEPHTE, YTOOBI OTBET HAa KaXJI0€ 3afaHHe
B Omankax otBeToB Ne 1 u Ne 2 ObuT 3amuicaH 1MoJT MPaBHIBHBIM HOMEPOM.

Kenaem ycnexa!
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Yacrp 1

Omeemamu K 3a0anuam 1-21 asnawomcea nocnedosamenbHocmy YUQPp, 4ucio
unu cnoeo (cnosocouemanue). Omeemvt 3anuUUIUMe 6 NOJISL OMGENI08 8 MEKCMe
pabomul, a 3amem nepenecume 6 bB/IAHK OTBETOB Ne 1 cnpasa om Homepos
coomeemcmeyOWux  3a0anuil, Hauunas c nepeoit K/1emouKu.
Ilocnedosamenviocms yughp 3anucvigaiime 6e3 npodenos, 3anamvlx u _Opy2ux
00noJIHUmMENbHbIX _cuM60106. Kaxcovlii cumeon nuwume 6 omoensvHou
KJlemouKe 6 COOmeemcmeuu ¢ npueedéHHbimu 6 onanke oopazyamu. Eounuys
U3MepeHus eIUYUH RUCAMb He HYIHCHO.

PaCCMOTpI/ITe Ta6J'II/II_[y ((MCTOZIBI OHOJIOrHYECKHUX I/ICCJ'IG,Z[OB&HI/IfI)). 3anumure
B OTBCTC HpOHyIlIeHHBIﬁ TCPMUH, 0003HAUCHHBIA B Ta6JII/IIl€ BOTIPOCHUTEIIbHBIM
3HAKOM.

Meton IIpumenenune metoga
Myrarene3 Cosznanue reHeTHYeckr MO IH(UITUPOBAHHBIX
OpTaHU3MOB
? WzyueHne oBeeHHS MIMMITaH3€ B €CTECTBEHHBIX

YCIOBUSX OOUTAHHS

OrtBeT:

Ucneityembrii mpobekan aucranuuio 1000 merpoB B ObictpoM Temrme. Kak
K KOHILy 3a0era M3MCHIINCH 00BbEM KPOBH B COCYaX CKEICTHBIX MBIIIL HHKHUX
KOHEYHOCTEH 1 00BbEM KPOBH B COCYAaX CTCHKHU JKEITyIKa UCIIBITyeMOro?

JI7is KaKJI0¥ BEJTMUYMHBI ONPEISTUTE COOTBETCTBYONIHIA XapaKkTep € N3MCHEHUSI:

1) yBenuuunach
2) yMEHBUIHIIACh
3) He U3MEHWITACh

3anumuTe ‘B TAONMIly BBIOpaHHBIE LU(PHI JI8 KaxI0H BenwuwHBL. L{ndps!
B OTBETE MOT'YT ITOBTOPSTHCA.

OOBEM KPOBH B COCYIaX CKEIETHBIX
MBI HUKHUX KOHEYHOCTEH

O0BEM KPOBH B cocyax
CTEHKH JKeIyaKa
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OparMeHT Oenka CONEPXKHUT 25 aMHUHOKHCIOTHBIX OCTaTKoB. CKOJIBKO
HYKJICOTHIIOB coAepKUT ydacTok MPHK, Ha KOTOpOM MpPOUCXOTUT CHHTE3 TOTrO
(dparmenTa 6enka? B oTBeTe 3aMUIINTE TOJIBKO COOTBETCTBYIOIIEE YHCIIO.

Orger:

Kakoe cootHomeHre ()EHOTHUIIOB MONYYHTCS y IOTOMKOB MHpPH CKPEIIMBAHHH
TeTepPO3UTOTHBIX BBICOKHX DPACTEHHI ropoxa MexIy co0oif B cilydae MOJHOTO
JOMHMHHUpOBaHus mpusHaka? OTBET 3alHIINTE B BUAE NOCIEA0BATENBHOCTH HUGD.

OTBeT:

njin
KakoBa BepOSTHOCTH IOJYYCHHS TOMO3HIOTHOTO: II0 PEIECCHBHOMY QJUIENIO
MMOTOMCTBA B CKpPEIIMBAHUHW MOHOT€TEPO3UIOTHBIX 0CO0ei Mexay coboi? OTeer

3aIMMIIXATC B BUJC YHUCIIA.

OTBeT:
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Paccmompume pucynok u éstnonnume 3aoanus 5 u 6.

Kakoit mudpoii Ha pucyHke 0003HaueH anmapar [ oxbmkn?

OrtBeT:

VYCTaHOBUTE COOTBETCTBHE .~ MEKIY XapaKTCPHUCTHKAMU W CTPYKTypaMH,
0003HAYEHHBIMU Ha PUCYHKE U paMu 1, 2: K KaKI0W MO3UIHMH, JaHHOHW B IEPBOM
cTonb1e, ToAGEpUTE COOTBETCTBYIOLIYIO MTO3UIIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTHKU CTPYKTYPhI
A) conepxut Mojekynsl PHK 11
b) obpasoBaHa OelKOM TyOyIHHOM 2) 2

B) COCTOMT U3 MHKPOTPYOOUEK U LIEHTpOChepr
I') CHHTE3UPYET HOIMIIETTHIbI

II) dopMupyer BepeTeHoO eNeHUs

E). OpraHu3yeT [IMTOCKENET

3anuinyte B TaOIUIy BEIOPaHHBIC TUQPHI IO COOTBETCTBYIOIIMMH OYKBaMH.

A[B[B|T[I]E

OTBeT:
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nJin
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Kakoit nudpoii Ha pucynke o6o3HaueHa GopMysia a30THCTOrO OCHOBAHHUS?

OTBeT:

VYCTaHOBUTE  COOTBETCIBHE ' MEXIY  XapaKTePUCTHKAMH W  BENICCTBAMH,
0003HAYCHHBIMA Ha pUCYHKe muppamu 1, 2, 3: K KaKIOW MO3UIMH, TAHHOU
B [IEPBOM CTOJIOLIE, MOI0EPUTE COOTBETCTBYIOLIYIO MO3UIIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTUKU BEIIIECTBA
A) BXOIHUT B COCTaB MOJICKYJI KHPOB 1) 1
B) - oOpasyer nentugHbEIE CBA3U 2) 2
B) BxoauT B cocTaB Kpaxmaia 3) 3

I') sBiseTcs MOHOCaXapuaoM
JI) HepacTBOpHMO B BOZE
E) BxXomuT B cocTaB OenKoB

A[B[B|T[A]E

OTBeT:
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BeiGepuTe TpH BEpHBIX OTBETA H 3AIHIINTE B TaOIUITy IIH(PEI, TT0OX KOTOPEIMH OHI
YKa3aHsbl.
Kaxkne moHATHA MOXKHO HCTIONB30BaTh I OMHUCAHUS CTPOSHUS MOJEKYIIbI Oenka?

1) mucymbGUIHBIA MOCTUK
2) HYKJIEOTH]

3) aMuHOKHCIIOTa

4) aHTHKOJOH

5) ¢ochommdrdpupHas cBs3b
6) riobyna

OTBeT:

YcTaHOBHTE TOCIENOBATENBHOCTh MPOLIECCOB- MHTepGhassl U IMOCIEAYIOIEro
MUTO32. 3alUIIUTE B TAOIHUILY COOTBETCTBYIOUIYIO MOCISA0BATENILHOCTD I (P.

1) pacmpezneneHHe XpOMOCOM IO 3KBAaTOPY KICTKH

2) pacxokIeHHE OTHOXPOMATHIHBIX XPOMOCOM K HOIIOCAM KIETKH
3) permkanus JHK

4) pecrimpanu3anys XpoMOCOM

5) paspyuieHue saepHon 000J0YKH

OrtBerT:
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| Paccmompume pucyuxu u evinoanume 3aoanus 9 u 10.

IIl Ilon xakum HOMCPOM Ha PpHUCYHKax 1/1306pa>1<eH0 IIO3BOHOYHOC KHMBOTHOC
C NIOJIHOCTBIO XPAUICBBIM CKEJIETOM, obuTarolee B MOpﬂX?

OTBeT:

VYCTaHOBUTE  COOTBETCTBHC : MEKIY  XapaKTEPUCTHUKAMH W KHUBOTHBIMH,
n300paXEHHBIME Ha ‘pUCYHKax 1, 2, 3: K KaXA0H MO3ULMHU, TAaHHOW B IEPBOM
cTonob1e, ToAOepUTE COOTBETCTBYIOLIYIO MTO3UIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPHUCTUKU KNBOTHBIE
A) TOJIBKO.BEHO3HAsI KPOBb B CEPIIE 1) 1
B) XBoCTaTroe 3¢MHOBOIHOE 2) 2
B) Hamuyue rpyIHON KIETKH 3) 3

I')" Hanu4Ke 3apoJIblIeBOi 000I0YKM — AMHHOHA

J) HaaMYKME B O3BOHOYHUKE TOJNBKO JABYX OTAEIOB:
TYJIOBHUIIIHOTO U XBOCTOBOTO

E) pasMHOXeHHE Ha cylle

3anumuTe B TaOIHIy BEIOpaHHBIC IU(PHI IO COOTBETCTBYIOIINMH OyKBAMH.

A|[B[B|T[I]E

OTBeT:

© 2027 DenepanpHas ciryx0a 1o Hag30py B chepe 00pa3oBaHUs U HAYKH

JlemoHcTpanuonHsIii Bapuant EI'D 2027 r. BUOJIOI'US, 11 knace.  10/45

BriOepuTe Tpu BepHBIX OTBETA U 3alUIIUTE B TAOIUILY HU(PHI, 0] KOTOPHIMU OHU
YKa3aHbL.
Bri6epuTe npusHaky, XapakTepHsIe s kiacca [laykooOpasHsre.

1) Tpw mapsl XOJMIBHBIX HOT
2) TpocThIe riasa

3) cmocoOHOCTH K MONETY

4) repmMadpoaUTHI

5) OTCYTCTBHE YCHKOB

6) pa3aeNbHOIOJIOCTD

OrtBeT:
NJIn
E— - £, e ] »
\eﬁ‘f!-.ﬁ"a_. _’1’)1
1
PaccmoTpuTe . KIamorpamMMmy — CXeMy B BHJE JPEBa, IOKa3bIBAIOILYIO

SBOJIIOLMOHHBIC OTHOIICHUS MEXAYy TaKCOHaMH (TPyIIaMH) IT03BOHOYHBIX
JKMBOTHBIX. Kakue TpH M3 NPHUBENEHHBIX IMPU3HAKOB SBISIOTCS 3BOJIIOLOHHO
MPOABHHYTEIMU (CHHAIIOMOP(UAMHE) IS TPYIIIBI, OTMEUEHHON nudpoit 17

1) aMHHOTHYECKOE AHULIO

2) XopJa M HepBHas TpyOKa

3) WICHHBIA OTJEN II03BOHOYHHIKA

4) cpenHee yX0 ¢ OJHOM MM HECKOJLKUMHU CIIyXOBLIMU KOCTOUYKAMH
5) JIB€ Maphl MATUIAIBIX PHIYaKHBIX KOHCYHOCTEH

6) YemocTu

OrtBeT:
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YCcTaHOBHUTE MOCIIEA0BATEIILHOCTh CUCTEMATHYECKUX Tpynm OpraHu3mMoB, HAYUHAs1

Cc caMoro

BBICOKOTO paHra. 3aluiiuTe B Ta0JMIy COOTBETCTBYIOLIYIO

MOCJIEI0BATEIILHOCTD IIU(D.

1) HBynonbHbie
2) Iloxpertocemennsle, uu LipeTkoBEIE

3) Hynnuk

JIECHOH

4) DyKapHOTHI
5) 3onTHuHBIE, N CenbaepeeBbie

6) Hynnux

OrtBeT:

Paccmompume pucynok u evtnonnume 3a0anus 13 u 14.

Kakoii mudpoi Ha pucyHke o0003HaYeH NPOBOJHUKOBBIM OTAEN CIyXOBOM
CEHCOPHOI CHCTEMbI?

OTBeT:
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YCcTaHOBHTE  COOTBETCTBHE MEXKJY  XapaKTePUCTHKAMH U CTPYKTypamH
aHAJIM3aTOPOB, 0003HAYCHHBIMH Ha pUCYHKE Iudpamu 1, 2, 3: K KaXKI0H MO3UIUH,
JAHHO# B MEPBOM CTOJOLE, MOAOCPUTE COOTBETCTBYIOUIYIO MO3UIMIO M3 BTOPOTO
cTonoma.

XAPAKTEPUCTUKU CTPYKTYPhBI
A) KOMIIOHEHT CpeIHETro yxa 1
B) comepxuT KOpTHEB OpraH 2) 2
B) ycunuBaer u nepena€r 3ByKoBbIe KojeOaHUs 3) 3

I') BOCHpPHHHMAET H3MEHEHHS ITOJI0KEHHS TOJIOBBI
B IIPOCTPAHCTBE

J1) comepHT KpYIioe OKHO

E) npeoGpasyer 3ByKoBbI€ KOJICOaHUSI B HEPBHBIC
HMITYJIbCBI

3anumute B TabaUIly BEIOpaHHBIC UQPHI 1O COOTBETCTBYIOIIMMH OYKBaMH.

A[B[B[T[A]E

OrtBeT:

BriOepute Tpu BEpHBIX OTBETA M 3aMMIIUTE B TAOIUILY LUPPHI, TOJT KOTOPBIMH OHHI
YKa3aHbl.

Kakue BeniectBa 00ecrneynBaloT OCTAHOBKY KPOBOTEUEHHUS?

1) ¢ubpunoren

2) TpoMOuH

3) conu Kamus

4) conu KaJbLus

5) MHO3UH

6) YTIEKUCTIBIN ra3

OrtBerT:
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VYcTaHoBHTE TOCIIENOBATENBHOCTE OPraHOB B  OpraHM3Me dYejaoBeKa IpH
TPAHCTIOPTUPOBKE AHTUOMOTHKA JUIS JICUCHUS JIETOYHON WH(EKINH, BBEAEHHOTO
B SITOIUYHYIO MBIIIIILY. anuimmnre B TaOIHILy COOTBETCTBYIOIIYIO
MOCIIEI0BATENILHOCTD ITUMD.

1) mpaBoe mpezacepane

2) NEroyHkle KaIUIAPEI

3) HIDKHSIS MOJIast BEHA

4) BeHyIbI OOIBIIOTO KPyra KpoBOOOPAILEHUs
5) KamuUIAPbI ATOAUYHOM MBIILILIBI

6) JI€ro4Has apTepus

OTBeT:

IMpounraiite TekcT. BriOepute TpH NpeAnToXeHHS, B KOTOPHIX ITAHBI OMHCAHHS
U TpUMEpPHl HAEMHKOB. 3anumuTe B TaOMMIy IHU(GPHL, MOA KOTOPHIMH OHH
yKa3aHbl.

(1)[Ans xaxxmoit 6moreorpaddeckoid 061acT 3eMITH XapaKTepHBI BUIBI, KOTOPEIE
UCTOPUYECKU C(HOPMUPOBAIUCH B 3TOH 00JaCTH M HE OOUTAIOT HA TEPPUTOPHIX
npyrux obnacreit. (2)TpyOko3yOsl, moegaroliie TEPMUTOB U MyPaBbEB, OOUTAIOT
B Adpuke, TOroa Kak HX 3KOJOTHYECKHE AaHAJIOTH — MYPaBbEAbl — HACEISIOT
I0xnHy0 Awmepuxy. (3)M3omupoBanHas QayHa ABCTpanuy BKIIOYaeT B ceds
OTPOMHOE KOJMYECTBO -~ BHIOB CYMYaThIX JKMBOTHBIX, KOTOPbIE HACEJSIOT
WCKIIIOYHMTENBHO JaHHBIA MaTepuk. (4)MHorme BHABI 3a CYET BBICOKOH
BBEDKMBAaGMOCTH W ITUIOZOBHTOCTH MOTYT MHTPHPOBATh Ha HOBBIC KOHTHHEHTHI
U 3acelil0T Bce ' MoAaXomsiuue Uil ce0s TEeppUTOpUM Ha 3€MHOM Iuape.
(5)Apean 10MOBOTO BOPOObsI IPOTSIHYJICSA OT ATJIIAHTHYECKOTO 10 THUXOro okeaHa,
pacmagasck Ha MHOXKECTBO MoABUAOB. (6)[lmogoBas mMymika apo3oduia HacemseT
BCE KOHTHHEHTHI, 32 HCKJIIOYCHHEM AHTapKTHIBL, U PaclpoCTpaHeHa B PA3INIHBIX
O6uroToONax B MpeeIax STUX KOHTUHEHTOB.

OTBeT:
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BriOepuTe Tpu BEpHBIX OTBETA U 3aIUIIUTE B TAOIHILy HU(PHL, 101 KOTOPHIMU OHU
YKa3aHbl.
Kakue npumeps! WILTIOCTPUPYIOT MUIIEBBIE ST Pa3JI0KEHUs ?

1) (UTOIIaHKTOH — 300TUIAHKTOH — PHIOBI — TIOJICHD

2) JecHasl MOJACTUIIKA — IOKJCBOU YepPBb — EX — JTUCHIIA

3) ny0 —ryceHuIia — MyXoJIoBKa (TITHIA) — OpEN

4) numaifHuku — kabapra — Oypelif MegBeb

5) W3 — NEeCKOXMI — Kpab — OCbMHHOT — MOPCKOH JIeB

6) oman MaHTPOB — OaKTEPUH M TPHOBI — WICHHCTOHOTHE — PHIOA — AT

OTBeT:

YCTaHOBHTE COOTBETCTBHE MEXKIY XapaKTEPUCTHKAMH U CpelaMu OOWTaHHs
OpPraHM3MOB: K KaKAOW MO3WIMH, JaHHOH B MepBOM crojbue, moxdepute
COOTBETCTBYOLIYIO MO3UIIMIO M3 BTOPOTO CTONIONA.

XAPAKTEPUCTHUKU CPEJIbI OBUTAHU A
A) NPaKTHYECKH HEOTPAaHUYEHHBIN 3anac MUY 1) BOAHas
B) BBICOKOE NaBlicHUE 2) Ha3eMHO-BO3JyIIHAS
B) 3aceneHue KUIICYHBIMA MTApa3HTaMu 3) BHYTpHOpPraHH3MCHHAsS

7 CHMOMOHTaMH
I') peskue KoneGaHus TeMIEPaTyphl
J1) OrpaHHYEHHOCTH KU3HEHHOTO IPOCTPAHCTBA
E) 3HauuTeIbHbIE KONeOaHUs! BIAXKHOCTH

3anumuTe B Ta0NIUIy BEIOpaHHBIC HU(PHI OJ COOTBETCTBYIOMNMH OyKBAMH.

AlB[B|T[I]E

OTBeT:
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Paccmotpute pucyHox «KOHEYHOCTH pa3HBIX OTPSAJIOB MIIEKOIMHUTAIOIIUXY.
3amoMHUTE MYyCThIe SYCHKH TAOJNUIBI, WCIONB3YsS JJICMEHTHI, NpPUBEIEHHbIC
B cmucke. Jlns KaxmoW  sUeliku, 0003HaueHHOW OYyKBOH, BBIOEGpHTE
COOTBETCTBYIOLIUH JIEMEHT U3 MPEIJIOKEHHOTO CIIUCKA.

Tun YpoBeHb IlyTs pocTHKEHMS
HPUCIOCOOIEHHOCTH IBOJTIOLHOHHBIX 6MOTIOTUUECKOr0
HU3MEHEHUI nporpecca
(A) (b) (B)

CHHCOK 3JIEMEHTOB:

1) dusnonoruyeckas
2) MHKPOIBOJIIOLHS
3) uanMoajanTanus

4) oTojOruyecKas

5) obmias aereHepanus
6) MaKpO3BOJIOIHS
7) mopdonorugeckas
8) KOHBEPreHIHs

3anumuTe B TAOINIy BEIOpaHHBIC IU(PHI IO COOTBETCTBYIOIINMH OyKBaMH.

A|b|B

OrtBeT:
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IMpoananusupyiite  rpaguk  «BBDKMBaeMOCTH  COCHOBOTO  KOKOHOMpsija
B 3aBHCHMOCTH OT COBOKYIIHOIO BIIMSIHHS OTHOCHTENIBHOW  BJI&XKHOCTH
Y TeMIepaTypbl BO3IyXay.

Temneparypa
Bo3Tyxa, “C

BaamnocTs

0 T T T T T Bosayxa, %
20 P 100

BrramsacMocTs

L1 24 BE

25 % 50 % 75 % 100

Yo

BriOepute yTBEp)KAEHUS, KOTOPbIE MO>KHO - CHOPMYIHUPOBATH HAa OCHOBAHUH
aHanM3a MpPEeACTaBICHHBIX JaHHBIX. 3alHIINTE B OTBETEe HHU(MPHI, MOA KOTOPHIMHU
yKa3aHbI BEIOpaHHBIE YTBEPIKACHUSL.

1) IIpu Ttemnepatype 10.°C m Bnaxsoctu 30 % BBDKUBAEMOCTH COCHOBOIO
KOKOHOIpsza paBHa 25 %.

2) CocHOBBI KOKOHOMNpSA, CIOCOOCH BBDKHMBATH HPH JIIOOBIX 3HAYCHHUIX
BITQXXHOCTH M TEMIIEPaTYpHL.

3) Ilpm temneparypnbix 3HaueHUAX oT & °C 1o 23 °C BBDKHBAEMOCTH COCHOBOTO
KOKOHOTIPS11a MEHSIETCS B 3aBUCUMOCTHU OT BJIAKHOCTH BO3JyXa.

4) Tlpm BraxxHocTH Bo3yxa Bbilie 60 % BBEDKUBAIOT BCE KOKOHOIPSIBL.

5) Haubonee OmarompusaTHas O COCHOBOTO KOKOHONpsiAa cpela — IIpH
Braxknoeru 60 % u remneparype 10 °C.

OTBeT:

He 3a0yobme nepenecmu ece omeemvt ¢ b/IAHK OTBETOB A 1
6 coomeenicmeuu ¢ UHCIPYKYUeil no 8bINOIHEHUIO PAdOmbl.

IIposepvme, umoowvl Kaxcowvlii omeem 0Obl1 3aNUCAH 8 CHPOKE C HOMEPOM
COOMEemcmayouiez0 3a0anus.
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Yacrtpb 2

/lna 3anucu omeemog na 3adanus ymou yacmu (22-28) ucnonvzyiime bJIAHK
OTBETOB M 2. 3anuwmume cnauana nomep 3a0anus (22, 23 u m.o.), a 3amem
pazeépuymotii omeem na nezo. Omeemaol 3anucvleéaiime 4émMKo u pazoopuueo.

‘ Ipouumaiime onucanue 3xcnepumenma u evinoanume 3aoanusn 22 u 23.

OKCIIEpUMEHTATOp  HCclefoBal  (U3HOJIOTHYECKUE  IOKa3aTeNd . CHCTEMbI
KpOBOOOpAIeHHUs Y pa3HBIX TPYII JIHUL. Pe3ynbTaTel mpruBeAeHb! B TaOIHUIIE HIXKE.

Bospact VY napuseiii 006éM |MUHYTHBII 00BEM
cepAaua, M cepaua, M
HoBopoka€HHbII 2,5 340
1 rox 10,2 1250
7 ner 28,0 1800
12 41,0 2370
13-16 set 59,0 3150

Kakas mnepeMeHHas B O3TOM MHCCIENOBAaHWM HE3aBUCHMas (3a1aBacMas),
a Kakue JiBe — 3aBUCUMbIe (M3MeHstomueces)? OOBbsICHUTE, MOXKHO JIM B JAaHHOM
UCCIIE0BAHUHU ITOCTABUTh OTPULATEIbHBIN KOHTPOIb*. OTBET MOSICHUTE.

* OmpuyamenvHbvlil KORMPOIb — YTO SKCIICPUMEHTAIBHBIH KOHTPOJIB (OIIBIT), IPH
KOTOPOM  HM3y4aeMblii, OOBEKT .- HE  IOABEPraercsi  SKCIHEPHUMEHTAIbHOMY
BO3/ICHCTBUIO IIPH COXPAHEHUH BCEX OCTAIBHBIX YCIOBHM.

YaapHblid 00bEM cepALna — 3TO KOJHMYECTBO KPOBH (B MIUIMIHNTpPaxX), KOTOPOE
KaXIIbI JKeNyJOYEeK CepAlla BHITAJIKHBAET B KPOBEHOCHYIO CHCTEMY 3a OJHO
COKpalIeHHe — CHCTONY. MHHYTHBIH 00BEM cepala — 3TO KOJMYECTBO KPOBH,
nepeKaunBaeMoe cepAleM 3a MuHYTy. llpemnoxute ¢opmyny, C MOMOIIBIO
KOTOPOH MO’KHO PacCUMTATh YACTOTY CEPACYHBIX COKpAIleHHH (M3MepsieTcss Kak
KOJIMYECTBO yIapoB B MUHYTY). [Ipom3Bemutre pacdérsl YacTOT CEpACHHBIX
COKpallleHUH Ul BCEX BO3PACTHBIX TIPYII, y4YacTBOBABIIMX B MHCCII€OBAHUU
(pe3ynbTaThl BBIYMCICHHA OKPYIJIMTE JO Uenbix). Ha ocHOBaHWU pacyéTroB
clenaiTe BBIBOJ O TOM, KaK MEHSETCS C BO3PACTOM YacTOTa CEPACYHBIX
cokpamieruid. [loyeMmy nporcXoauT Takoe U3MEHEHHE?
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Kak naswpiBaercs uemns nurtaHus, n3o0paxEéHHas Ha pucyHke? OTBET IMOSICHUTE.
K kakoil (yHKIMOHAJIBHOH TpyIIEe B 3KOCUCTEME OTHOCHUTCS KpPOT M KaKOW
TPOUUECKHI YPOBEHb OH 3aHUMAET? YKAXKUTE JBE MPUIUHBI YIYUIICHUS CBOHCTB
IIOYBBI B PE3yJIbTATE KUIHEACATEIBHOCTH JOXK/IEBbIX YePBEil.

—

HJIN

Ha pucynkax u300pa)keHbl CKEJET C OTIEYaTKOM IIepheB U’ PEKOHCTPYKLHUS
apxeonrtepukca, oburasmero Ha 3emre 150—147 miH net Hazan,

Ucnone3ys ¢parmeHT «I' €0XpOHONOTHYECKON TAOIHIbD», ONMpPENeINTe, B KaKOH
9pe 1 KaKOM Teproie 0OUTAIO 3TO )KHUBOTHOE.

ApxeonTeprKkca MHOTAA OTHOCAT K NTHUIAM, HO OH WMeNl HEKOTOphIe NMPHU3HAKH,
HECBOICTBEHHbIE COBPEMEHHBIM HTHIaM. [lepednciure Te U3 HHUX, KOTOPBIE
BUIHBl Ha pHUCYHKax (He MeHee TpEX Npu3HaKoB). [l OpraHu3MoOB KaKOIo
COBPEMEHHOT'0 KJIacca XapakTepHbI IepeyrcIeHHbIe TPU3HAKU?

I'eoxpoHoJsioruyeckas Tadjauua

Opa Ilepuon

HasBanue HasBanue
Bospact (Ha4aio 3psi),
1 TIPOJOIIKUTENBHOCTD, 1 TIPOJIOJKUTENIBHOCTb,
MJTH JIET

MJIH JIET MJIH JIET

YeTBepTUUHBI, 2,58
Kaiino3otickas, 66 66 Heoren, 20,45

ITaneorewn, 43
Menosoii, 79
Me3o3oiickas, 186 252 Opckutii, 56
Tpuacosslii, 51
ITepmckuid, 47
Kamennoyronbusli, 60
JeBonckuid, 60
Cunypuiickuit, 25
OpaoBukckuit, 41
KemOpuiickwuid, 56

ITaneo3oiickas, 289 541
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Ecnmu  cpaBHUTH cepjlia KUTOOOPA3HBIX W HAa3eMHBIX  MIICKOMUTAIOIIHX,
TO OKQXETCS, YTO Y MHOTHUX KUTOB IIPABBIN KEMYIOYEK PA3BHT CYIIECCTBEHHO
Jydmie JIeBOTO, TOrJa KaK y Ha3eMHBIX MJICKOMHUTAIOMINX JIEBBIH JKEIyHI0ueK
3aMETHO TOJme IMpaBoro. Kak MOXHO OOBSCHHTH 3Ty 3aKOHOMEPHOCTH?
[Tpn morpykeHun y KUTOOOPa3HBIX CHIDKAeTcsi oduiee MOTpeOJIeHUe KHCIopona
3a CU€T YMEHBLICHUS KPOBOCHAOXKEHMS CKENETHbIX MbIIl. Kak mpu 3ToM
WU3MEHSETCSl YacToTa CEepACYHBIX COKpamleHHi? 3a c4éT Kakux ajanTanui
U TIPOIIECCOB B CKEJIETHOH MYCKyJaType MpojobkaeT BbIpabaThiBaThesi ATD
BO BpeMs IOTIpyKeHus?

Ha rpadukax noka3aHo U3MEHEHHE YacTOT JIBYX ajlleyield pa3HbIX T€HOB B Pa3HBIX
nomyisiuuax. Kakoll amiens Haxoautcs ToJ J€HCTBHEM MOJOXKHUTEIHHOIO
ecrecTBeHHOr0 0TOOpa? OTBeT Mosicante. YacToTa aymtens P mocie MsITHAeCITOro
MOKOJICHHWsI Havalla pe3Ko KoseOaTbes. Bnusier nu .cymniecTBeHHO amienb P
Ha TpUCnocoOIeHHOCTh opraHu3ma? Kakoe coObITHe MPHUBEIO K BOSHUKHOBEHUIO
KoiebaHuil 4YacToThl amneins P mociie msrtupecaroro mnokonenus? Kakoit
9BOJIIOIIMOHHBIA (DaKTOp Hadyal CUJIbHEE BIMATh Ha YacTOTy aiens P mocie
MATHISCATOTO TOKojJeHusA? OtTBeT mnoscHuUTE. JJIsS OIEHKH CHIbl JEHCTBUS
€CTECTBEHHOT0 0TOOpa 4acTO UCIIOIb3yeTes clieaytomas Gpopmyna:

P~ P
(tz_tl)'ﬁ'(l_ﬁ)

TIIe p) U p, — Ha9aNbHas ¥ KOHEUHAas 4acTOTa aJUIeNsl, p — CPEeIHSA 9acTOTa aJlIes
3a BpeMsl U3MEPEHHUS, ¢ U ¢, — HadallbHOE M KOHEYHOE IIOKoJeHHe. st amrens,
HaxOoJSLIErocst MOJA - JCHCTBHEM MOJIOXKUTEIBHOTO ECTECTBEHHOro 0TOOpa,
paccunTaiite 3Haue€HHME cpefHeil cumbsl otOopa Ha mporskeHnu 100 mokomeHHH
(c 1-ro no 100-e noxosuenue). OTBET OKPYIIIUTE A0 THICIYHBIX.

1,00
0354— — - Ammene M- — = — — — = — — — -
0,75

0,50

0,25

wisy”
0

Hacrora ajiheins

1
0 25 50 75 100
[Moxonenue
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1.00
= — Annene P
z 075
e
j—': 0,25 W 1
0 1
[ 25 50 75 100
Mokonenne

I/IBBGCTHO, YTO CHUHTC3 HYKIJIICMHOBBIX KHCJIOT HAaYHWHACTCA C 5 KOHIIa, pI/IGOCOMa

neuxercs no WPHK B nampasnenun or 5 k 3’ konHmy, a. Bce Buabsl PHK
cunresupytorcss Ha JIHK-marpume. ®parment monexynsr JHK, Ha koTopoit
CHUHTE3UpyeTcsl YydacTok ueHTpanpHod mneriu TPHK, uMeer cuenyromyro
MOCIIEI0BATENIFHOCTh HYKJICOTHU OB (HIKHSS 1IETIb MaTpU4Has):

5 -ITAATTTTAIAATTT=3 '
3" -TUTTUUALITTTTALA-5"'

VYcTaHOBUTE HYKJICOTUIHYIO HocnenoBarenbHocTh  ydacTka TPHK, kortopslii
CHHTE3MpyeTCd Ha JaHHOM (parMeHTe, W ONpPEAeNUuTe aMHHOKHUCIOTY, KOTOPYIO
Oyner nepenocuts 31a TPHK B mponecce OnocunTesa 6enka, ecinn TPeTHil TpUILIET
¢ 5' xoHna coorBercTByeT aHTUKOAOHY TPHK. OtBer mosichute. [t pemeHus
3aJaHusd  MCHONB3yHTe TabmMIy TreHeTHdyeckoro kojga. Ilpu  HamucaHun
HYKJIEHHOBBIX KHUCIIOT yKa3bIBaliTe HalpaBICHHUE IICIIH.

I'enernyeckuii kox (MPHK ot 5’ k 3’ koHIy)

IlepBoe BTopoe ocHoBaHHe Tperne
OCHOBaHUE v 11 A r OCHOBAaHHE
DeH Cep Tup IMuc v
v Oen Cep Tup Huc 0
Jleit Cep - - A
Jlei Cep — Tpn T
Jleit IIpo I'uc Apr v
Jlen IIpo I'mc Apr 11
N Jleit IIpo Tn Apr A
Jleit IIpo I'ma Apr T
Wne Tpe AcH Cep v
A Nne Tpe AcH Cep I
Une Tpe JIus Apr A
Mer Tpe JIus Apr r
Ban Ana Acn T'n N
r Ban Ama Acn T'mu 11
Ban Ana I'ny I'nu A
Ban Ana I'ny ['mu I
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NJIN

VY Gakrepuit mmeercs crenmbmdeckuii tin PHK, oO6pasyrommii mmmiedHyio
CTPYKTypy Onarojapsi KOMIUIEMEHTapHbIM yuyacTkaM. Llmuimednas cTpykrypa
no3Bomster 3toit PHK momanmate B pubocomy. [ocie mmmiabku gepe3 HECKOIBKO
HYKJICOTHJIOB PACIIOIAraeTCsl OTKPhITasl paMKa CUUTHIBAHHSA, KOTOpPAas HAUMHAETCS
¢ amaHuHoBOro kojona. ®parment monekynsl JIHK, Ha xoTopoil cuHTe3upyercs
yuyactok PHK, umeer cienyrolnyro NociaeIoBaTeIbHOCTh HYKICOTHAOB (HYDKHSS
LETb — MAaTPUYHAs):

5 -ANTHITAITTIATATTHAATIIALTIATATTII-3
3 ' -TTUTTATTANTTATIUTT T TTTALTATIIT -5 '

VYcTraHOBUTE HYKJICOTHIHYIO TocienoBarenbHocTh ydacTka PHK, koropsrit
CHHTE3MpyeTCs Ha JaHHOM (parMeHTe. YCTAaHOBHTE BTOPUYHYIO CTPYKTYpYy
yuactka PHK. VYcranoBure mnocnenoBaTelbHOCTh Hauyajla OTKPLITOM paMKu
cuuThiBaHMA Ha JaHHoM yuactke PHK. Omnpepenurte nociienoBaTenbsHOCTh
(parMeHTa MONUIENTHIA, KOTOPBIl Kogupyercst naHHbIM ¢parmentom PHK. Jlns
pelIeHns 3aJaHusl UCTONb3yiiTe Tabnuiy reHeTHueckoro koxa. IIpm HammcaHuM
HYKJICMHOBBIX KUCJIOT YKa3bIBaliTe HAlPABICHUE LIEIIH.

I'enernueckunii kog (MPHK ot 5’ k 3’ koHIY)

IlepBoe Btopoe ocHoBaHnue Tpetbe
OCHOBaHUE y )i A I OCHOBaHHE
Oen Cep Tup IMuc v
v den Cep Tup uc 0
Jleit Cep - - A
Jleit Cep — Tpn r
Jleit IIpo I'uc Apr v
Jleit IIpo Tuc Apr 10
1 Jlent IIpo I'nu Apr A
Jleit IIpo I'ma Apr T
Wne Tpe AcH Cep y
& Nne Tpe AcH Cep 0
Une Tpe JIus Apr A
Mert Tpe JIuz Apr r
Ban Ana Acn T N
r Ban Ana Acn T'mn 0
Ban Ana I'my I'mn A
Ban Ana 'y T'n T
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Jlnst  comaTWyeckodW KJIETKH JKMBOTHOT'O XapaKTepeH TUILIOWIHBIA Habop
xpomocoM. Ompenenure XpoMOCOMHBIM Habop (n) u uucino monekyn JHK (c)
B KIeTKe mpu ramerorcHese B Metadase I meitoza u anmadaze Il wmeiiosa.
OOBSACHUTE MOTYUYEHHBIE PE3YIbTaThI.

nimn

Oxpacka mepcTH y MoNEBKH OOBIKHOBEHHOI (Microtus arvalis) KOHTponupyeTcs
OJHAM TeHOM. J[OMHHAHTHBIE TOMO3HIOTHI MMEIOT CEphIi IIBET; PCIECCHBHEIC
TOMO3MTOTHI — Oenblifl. ['eTepo3uroTsl HMEIT MPOMEKYTOUHYIO OKPACKYy.
B paBHOBeCHOI nOmy AU MOIEBOK 00BIKHOBEHHBIX Ha 1000 ocobei mpuxoanTces
90 Gensrx. IMomynsamus momanxa B HOBBIE YCIOBHS, IIPH KOTOPBIX B pe3yibTaTe
UHTEHCUBHOTO OTJIOBA XMIIHUKaMu moru6iao 50 % cepsix ocobeil. PaccunTaiite
9acTOTHI aJUIeNied M 9acToTy (JOM0) ocobel ¢ cepoi OKpacKkoil B M3HaYaIbHOU
MOMYJIAINN, A TAKXKe YacTOTHI (JOJH) BceX (PEHOTHIIOB B MOITYIIAIIHN IT0CTIE OTIOBA
xumHuKamu. IlosicHure xox perieHus. [Ipum pacuérax OKpymiIsfiiTe 3HaYCHHS
JI0 4eTBEPTOTO 3HAKA TIOCTE 3aIATOl.

njin

Ipu xaxaom paynge pemukanun JIHK mommMepasa BHOCHT — OIIMOKH
B IMOCJIEI0BATEIbHOCTh HYKICOTHIOB. YeM paHbllle CYIIeCTBOBAN OONIMI MPETOK
JIByX BHUIOB, TeM OOJbIIEe pa3iuyuil (HYKICOTHAHBIX 3aMEH) HAaKaIlUIWBaeTCs
MEXTY MOCIEN0BATEILHOCTIMU JIHK IMIOTOMKOB 3TOrO npesKa.
DUIOreHETHIECKUE JIEPEBhs TO3BOJAIOT MPOJAEMOHCTPHUPOBATH JBOIIOIMOHHYIO
CBSI3b MEX/Ty MOTOMKaMH OOIIETrO MPe/IKa.

Hwxe mnpuBeneHo BBIpaBHHBAHUE MOCIIEIOBATEIBHOCTEH CMBICIOBBIX —Ilereit
TOMOJIOTUYHBIX YYaCTKOB OJHOTO U3 T'CHOB TPEX IITAMMOB OaKTEepUH M HX
M3BECTHOTO 00Iero mnpeaka. - M3MeHEHHbIE HYKJICOTHABI B BBIPABHUBAHUHU
BBIJICTICHBI TTOTYKUPHBIM IIPUPTOM.

Tpenox 57 -T'TALT ATTUI ATHAT IUTTT UTATI TATTA TTTIA-3’

MTamm A 5f-ITALUT ATTUI' ATHAT LATTT ATATI] TAT'TA T'TTUA-3'

Mramm B 5f-TTALT ATITC ATPHAT IUTTT UTATI TAOPA TTTIA-3'

MTamm C 5f-TTALT ATTUD APUAT LI'TIT UTATI TATTA TATIA-3'
1 5 10 15 20 25 an 35

IMoctpoiite ¢umoreHeTHUeckoe APEBO M JAHHBIX TPEX IMITAMMOB Ha OCHOBAHHH
IPEICTABJIECHHBIX  IIOCJIEAOBATENBHOCTEH  HYKJICOTUIOB. YKaKUTE IOPSANOK
BO3HUKHOBEHHUSI TpEX MmITaMMOB. PaccumraiiTe, Korja CyIIECTBOBAJI IOCIEIHUN
obmuit mpenok mramMMoB B u C mpu YCIIOBHH, YTO Ha NPHUBEIEHHOM YYacTKe
3a CTO NMOKOJICHWI BO3HUKAET TPH HEUTpambHBIX* MyTanud. [IpuBenure pacuérsl,
aprymeHTupys orBeT. Cunraiite, 4TO OJHO MMOKOJEHUE Y JAHHOTO BUjA GaKkTepHU
cMmensercd 3a 20 MHHYT, a TaKKe, YTO BCE MyTallUH, KOTOpbIE IPOU3OLLIU
B JAHHOM Yy4YacTKe TIeHa, HeWTpanbHble. [Ipu oTBeTe OKpyrisAiiTe 3HA4YEHUA
JI0 IEPBOTO 3HAKA IIOCJIE 3aIATOM.

* Hellmpanonvie mymayuu — 2mo usmenenusi 8 nocieoogamenvrocmu JIHK,
KOmopbule He OKA3bl8AI0M HUKAKO20 BAUAHUA HA NPUCNOCOOIEHHOCMb OP2AHUSMA.
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Ha X- m Y-xpomocomax dyenoBeka CYHIECTBYIOT IICEBIOAyTOCOMHBIE YYacCTKH,
KOTOpBIE CONEpKaT aJljIeNld OJHOTO T€Ha, M MEXJIy HHMHU MOXET MPOUCXOAUTH
KkpoccuHroBep. OIMH U3 TaKUX T€HOB BBI3bIBACT aHOMAJIHMH B PAa3BUTHHU KHCTH.
Antens reHa 00pa30BaHUs MEPEMIOHOK MEXKIY NaibliaMu (TIEpErnOHYAThIE AbIIbI)
Haclenyercsl TONAHIpPUYEeCKd (HAacleqoBaHHE II0 TeTeporaMeTHOMY IIOIy).
JKeHmyHa ¢ HOPMaIbHBIM Pa3BUTHEM KHUCTH M HOPMAJbHBIMH MANbIAMH BBIIILTA
3aMyX 3a MY>KUYMHY C aHOMalueil pa3BUTUS KUCTU U IIEPEHOHYATHIMU HaJIbIAMH,
TOMO3HUTOTHasE MaThb KOTOPOTO HE HMella aHOMAaJluM B PAa3BUTHHM KHUCTH.
PonmuBmasicss B 3ToM Opake J0Yb C aHOMaWEl pa3BUTHA KHCTH BBIIITA 3aMYK
3a My)X4YuHy O€3 Ha3BaHHBIX aHoManuid. OmpeJenuTe TEHOTHIIBI POJUTENICH
Y TeHOTHIIBI, (DEHOTHIIBI, 110JI BO3MOXKHOIO IMOTOMCTBA. BO3MOXKHO 111 POXKIECHUE
B IIEpBOM M3 OpakoB peOEHKA ¢ HOPMAIbHBIM Pa3BUTHEM KHCTH U IIEPETIOHKAMHU
Mexay najgsiaMu? OTBET MOSICHUTE.

Ilposepvme, umoobl Kadxcovlii omeem Obll- 3ANUCAH PAOOM C HOMEPOM
COOMEEemCcmayouezo 3a0anus.
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CucremMa OlleHHBAHUS YK3aMEHALMOHHOI padoThl 10 0HOI0TUH

[IpaBunpHOE BBIIONHEHHWE Kakmoro w3 3amanmid 1, 3, 4, 5, 9, 13, 21
oreHuBaercst 1 OauioM. 3ajaHue CUWTACTCS BBIMOJHEHHBIM BEPHO, €CJIM OTBET
3amucaH B TOH (opMe, KOTOpas yKkazaHa B HHCTPYKIIMHU TIO BBITIOJIHECHUIO 33JaHuU,
1 TIOJIHOCTBIO COBIAAACT C STAJIOHOM OTBETA.

[IpaBunpHOE BBINOJIHEHHME KaXXAOro W3 3amanuit 2, 6, 10, 14, 19, 20
onieHuBaeTcs 2 6ayutaMu. 3aZiaHue CUMTAETCS BBIIOJIHEHHBIM BEPHO, €CIH OTBET
3anucaH B Toi (hopMe, KOTOpasi yka3aHa B MHCTPYKIMH 110 BBITIOJHEHUIO 33aHUS,
M IOJIHOCTBIO COBIAJAET C 3TAJOHOM OTBETA: KaXKIBIiA CUMBOII B OTBETE€ CTOUT Ha
CBOEM MeCTe, JIMIIHHE CHMBOJIBI B OTBETE OTCYTCTBYIOT. BrictaBisercs 1 Oa,
eciii Ha 000 ONHOW MO3MIIMK OTBETa 3allMCaH HE TOT CHMBOJ, KOTOPBIH
MPEJICTABJICH B ATAJIOHE OTBeTa. BO BCeX Apyrux ciyyasx BbicTaBisercs 0 6ayios.
Ecnu xonmyecTBO CHMBOJIOB B OTBeTe OoJblle TpeOyeMOro, BBICTABISIETCS
0 OautoB BHE 3aBHCHMOCTH OT TOTO, OBUIM JIM YKa3aHBI BCEe HEOOXOAUMBIE
CHMBOJIBL.

IIpaBunbHOE BBHITIONIHEHHWE Kaxjaoro wu3. 3amanmit 7, 11, 15, 17, 18
oreHMBaeTcs 2 GayutaMu. 3aJaHue CUUTAETCS BBIIIOJHEHHBIM BEPHO, €CIIH OTBET
3aIucaH B TOH opMe, KOTOpas yKazaHa B HHCTPYKIIMHU TI0 BBITIOJIHCHUIO 33JaHUS,
KKIBIH CHUMBOJ TPHCYTCTBYET B OTBETE, B. OTBETC OTCYTCTBYIOT JIMIIHUE
cuMBOJIbl.  [TOpsAOK  3amMcl  CHMBOJIOB B OTBETE 3HAYCHUS HE MMEET.
BeicraBisieTrcss 1 Gam, ecind TOJMBKO ONWH. M3 CHMBOJIOB, YKa3aHHBIX B OTBETE,
HE COOTBETCTBYET JTAJOHY (B TOM YHCJE €CTh OJWH JIUIIHUH CHMBOJI HapsAy
C OCTaJIbHBIMH BEPHBIMH) HIIM TOJIBKO OJIMH CUMBOJI OTCYTCTBYET; BO BCEX JIPYTHX
cirydasx BeicTaBisiercs: O 0ayios.

[IpaBunbHOE BBINOJMHEHHE  KAXI0r0 M3 3amaHuil 8, 12, 16 onenuBaercs
2 Gannamu. 3alaHUe CYMTACTCS BBITOJHEHHBIM BEPHO, €CIIM OTBET 3alMCaH B TOU
¢dbopme, KOTOpas yKa3aHa B HHCTPYKIHMH IO BBIIOJIHEHHIO 33JaHUs, U MOTHOCTHIO
COBMAAACT C STAJIOHOM OTBETA: KaXKIbIii CHMBOJI B OTBETEC CTOHMT Ha CBOEM MeECTeE,
JIMIIIHAE CHMBOJIBI B OTBETE OTCYTCTBYIOT. BwicramBmsiercs 1 Oami, ecnu Ha He
Oonee ueM JBYX. NO3UIUAX OTBETAa 3alMCaHbl HE TE€ CHUMBOIIBI, KOTOPBIC
MpeACTaBIeHbl B JTaJOHE OTBeTa. BO BCeX [APYrux Ciydasx BBICTABISIETCS
0 6ayutoB. Ecny KONMMYECTBO CHMBOJIOB B OTBETE MPEBBIMIACT KOJIUYECTBO
CHUMBOJIOB B 3TaJIOHE, TO OaJl1 32 OTBET yMEHbIIAeTCs Ha 1, HO HE MOXET CTaTh
menbie 0.
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OTBeTHI K 3aJaHUSIM

BUOJIOI'U, 11 knacc.

25/45

JlemoHcTpanuonHsIii Bapuant EI'D 2027 r.

BUOJIOI'UA, 11 kmace.

Kputepuu onieHUBaHUs 3aaHHIi ¢ pa3BEPHYTHIM OTBETOM

26/45

IIpouumaiime onucanue IKcnepumenma u vlnoanume 3aoanusn 22 u 23.

Ne 3aganus OtBeT
1 HaOJII0ICHUE; ONTMCAHKE
2 12
3 75
4 31; 13 0,25; 25
5 5 6
6 122122 312231
7 136
8 35124
9 4
10 123313
11 256 | 345
12 421563
13 4
14 131233
15 124
16 543162
17 123
18 256
19 313232
20 763
21 13
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Bospact VY napHsiii 00bEM [MHUHYTHBII 00BEM
cepAana, M cepamna, M
HoBopoxxnéunsrii 2,5 340
1 rog 10,2 1250
7 ner 28,0 1800
12 41,0 2370
13-16 net 59,0 3150

OKCHEepUMEHTATOp  HCCHeAOoBal  (PU3MONOTHYECKHE  IIOKA3aTeTH  CHCTEMBI
KPOBOOOpAIIEHNs y Pa3HBIX TPYII JIAI. Pe3yIbTaTsl MpUBECHB! B TaOJIHIIE HIDKE.

Kakas mnepeMeHHas B 3TOM HCCICIOBaHWM - He3aBUCHMas  (3a7aBaemas),
a Kakue JBe — 3aBucuMble (M3MeHswomuecs)? OObICHUTE, MOXHO JIM B JTaHHOM
WCCIIeIOBAaHUH MTOCTABUThH OTPUIATENLHBIN KOHTPOIb*. OTBET MOSICHUTE.

* OmpuuamenvHovlil KOHMPOL — 3TO SKCICPUMEHTAIbHBII KOHTPOJb (OMBIT),
Opd  KOTOPOM U3ydaeMbli OOBEKT He ' TOJIBEpPraeTcsl 3KCIEepPUMEHTATbHOMY
BO3/ICHCTBHUIO IIPU COXPAHEHUU BCEX OCTANIbHBIX YCIOBHH.

CoaepxxaHue BepHOIo 0TBETa U YKa3aHHUS M0 OLeHUBAHHUIO
(momyckaroTcsi HHbIe QOPMYJIMPOBKU OTBETA, HE MCKAXKAIOIIHE €r0 CMBICIIA)

Bbannbl

DJeMeHTHI OTBETA:

1) He3aBUCHMAS IEPEMEHHAs — BO3PACT JIETEH;

2) 3aBHCHMast epeMeHHas | — yaapHBIi 006EM cepia;

3) 3aBUCcHUMast IIEpEMEHHAs 2 — MUHYTHBII 00bEM cepala;

4) oTpUIATEIbHBIH KOHTPOJIb IOCTABUTH HEIIb3S,

5) B UCCIIEIOBAHUN OTCYTCTBYET SKCIIEPUMEHTAIFHOE BO3JICHCTBIE
WJI

5) BO3pacT SABISIETCSA HEOTHEMIIEMON XapaKTEPUCTHKON YeIOBeKa.

3a Oononnumenvuyio ungopmayuio, He UMEIOWYIO OMHOULEHUS
K 6onpocy 3a0anus, Oaulbl He HAYUCIAIOMCSA, HO 34 Hanuuue 6 Hell

owubok cuumaemces 1 bann
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OtBer BKIIOYAaeT B cebs Bce Ha3BaHHBIC BBINIC 3JIEMCHTHI 3 Cozep:xaHne BEPHOT0 0TBETa ¥ YKAa3aHHS N0 OIleHUBAHHIO Bannsl
Y HE COAEPIKUT OMOJIOTHUECKHIX OMIHOOK (momyckatoTcsi nHbIe QOPMYJIMPOBKU OTBETA, HE HCKAXAIOIIHE €r0 CMBICIIA)
OTBeT BKJIIOYAET B ce0sl YEThIpe M3 HA3BAaHHBIX BBILIEC 3JIEMCHTOB, 2 DJIEMEHTBI OTBETA:
KOTOpBIE HE COIEPKAT OUOTOIHYECKUX OMHUOOK 1) UYCC = MunyTHbIl 00bEM cepaua: Y aapHeli 00bEM cepaua
OTtBer BKIIOYaeT B ceOs ABa-TPU W3 HA3BaHHBIX BBIIIE JJIEMEHTOB, 1 nim
KOTOpBIE HE COJIEPIKAT OHOTIOTHIECKUX OIIHOOK 1) yacToTa cepleYHbIX COKPAICHHH pacCUMUTHIBAETCS KaK OTHOILICHHE
Bce uHBIE cuTyanuu, HE COOTBETCTBYIOIIME NpPaBUJIAM BBICTABJICHUS 0 MHHYTHOTO 00bEMa cepaua K yapHoMy 00bEMy;
3,2 u 1 Gamna 2) HOBOpOXIEHHBIC — 136 yu./MuUH.,
Maxcumanvuviii 6a1 3 neru 1 roma — 123 yn./muH.,

netu 7 et — 64 yi./MuH.,
netu 12 ner — 58 ya./mMuH.,

nereit 13—16 net — 53 yu./mun.;
YaapHeli 06BEM cepaa — 9TO KONMYECTBO KPOBU (B MUJUIMIMTPAX), KOTOpOE 3) BEIBOJ: C BO3pacToM (B IIpeAenax HCCIETOBAHHBIX BO3PACcTHBIX
KaXIbpld >KeMyJO4YeK CepALld BHITAIKMBAET B KPOBEHOCHYIO CHCTEMY 3a OIHO rpyn gereit) YCC cHiKaeTes;
COKpallleHHe — CHUCTONy. MUHYTHBI 00BEM cepAma — 3TO KOIMYECTBO KPOBH, 4) npruMHA: yBeJIMYEHHE C BO3PACTOM pasMEpOB Cepila (Cepaue
nepeKaunBacMoe CepAleM 3a MuHYTy. llpemnoxkure (opmyily, C MOMOIIBIO CTAHOBHTCS KpyIIHEe).
KOTOPOil MOXKHO PacCyMTaTh YacTOTy CEPICYHBIX COKPALICHHI (M3MEpseTCs KaK Bmopoti sanemenm omeema 3acuumuviéaemcs moabko Npu HaIuyu ecex
KOJIMYECTBO yOapoB B MuUHYTY). [IpomsBemure pacd€rsl YacTOT CEPACYHBIX pacuémos.
COKpAIleHHH JUIsi BCEX BO3PACTHBIX TPYIII, yYaCTBOBABIIMX B HCCIIEIOBAHUU 3a  Qonomnumensuylo unopmayuio, He UMEIOWYIO OMHOWEHU
(pe3ynbTaThl BBIYHCICHUI OKPYIJIMTE -0 Lenbix). Ha ocHOBaHWMU pacu€ToB K 80npocy 3a0auus, OAnIbl He HAYUCTAIONCA, HO 34 Hauuuue 6 Hel
caenaidTe BBIBOJ O TOM, Kak MEHSEICS € BO3PACTOM YacTOTa CEepACUYHBIX owubor chumaemes 1 6ann
cokparenuii. [loueMmy IpoHCXOUT TaKOe H3MEHEHNUE? OTBer BKIIOYaeT B cedsd Bce Ha3BaHHBIE BBIIIE DJICMEHTHI 3
W HE COJCPIKUT OMOJIOTHUSCKIX OHIMOOK
OTBerT BKIIOYAaeT B ceOs TPU H3. HA3BAHHBIX BBHIIIE DJIEMEHTOB, 2
KOTOPBIC HE COJIePKAT OMOIOTHIECKUX ONIHOOK
OTBeT BKIIOYAeT B .ce0s /1BA W3 HA3BaHHBIX BHIIIE 3JIEMEHTOB, 1
KOTOPBIC HE COJICPKAT OMOIOTHIECKUX ONIMOOK
Bce unbIe cuTyanuu, HE COOTBETCTBYIOINIME MPaBUIIAM BBICTABICHUS 0

3,2 u | 6auta

Maxcumanvrolil 6ain 3

© 2027 DenepanpHas ciryx0a 1o Hag30py B chepe 00pa3oBaHUs U HAYKH © 2027 DenepanpHas ciryx0a 1o Hag30py B cepe 00pa3oBaHUs U HAYKU




JemoncTpannonustii Bapuant EI'D 2027 r. BUOJIOI'US, 11 knace. 29 /45 JlemoncTpannonHslii Bapuant EI'D 2027 r. BUOJIOI'U, 11 knace.  30/45

Kak Ha3pIBaeTcs memb NMuTaHWA, M300paxkéHHas Ha pucyHke? OTBET MOSCHHTE. it
K xakoil (yHKIMOHaNBHOM Tpymie B 3KOCHCTEME OTHOCHTCS KPOT M KaKoH
Tpoduueckuil ypoBeHb OH 3aHUMaeT? YKa)KUTe BE MPUUUHBI YTyUIlIEHUs] CBOIHCTB Ha pucyHKax H300paKeHBI CKENEeT C OTIEYaTKOM IE€PhEB M PEKOHCTPYKIHS
TIOYBHI B PE3YJIbTATE )KU3HEACATEILHOCTH I0KAEBBIX YEPBEH. apxeonrtepukca, oourasuiero Ha 3emie 150-147 muH net Hazaz.

e

CopepixaHue BepHOI0 0TBeTa U YKA3aHMS 110 OLleHUBAHUIO Bannbl
(moryckaloTcst HHbIe JOPMYIIHPOBKH OTBETA, HE MCKaKAIOIINE €ro CMBICIIA)
OJeMeHThl OTBETA:
1) nerputHas (1eTb pa3noXKeHus);
2) HaYMHAETCs ¢ MEPTBOW OPraHUKH (HET MPOIYLIEHTOB);
3) xoHcyMeHT (koHCyMeHT Il mopsiika);
4) TpeTtuii TpOPUIECKUH YPOBEHB;
5) yiyduaercst CTpyKTypa MOUBBI (YJIy4IIAeTesl adpanusi; COXpaHsIeTcs

Ucnonesys ¢parmeHT «I'€0XpOHONIOTUUECKON TAOIHIbI», ONpPENeTHNTe, B KaKOH
9pe U KaKOM Iepuojie 00UTaNI0 3TO )KUBOTHOE.

Apxeonrtepukca WHOTA OTHOCST K INTHUIAM, HO OH MMEJ HEKOTOpbIE MPU3HAKH,
HECBOMCTBEHHbIE COBpPEMEHHBbIM nTunaMm. llepeunciaure Te U3 HHUX, KOTOpBIE
BUIHBI Ha pHCYHKax (He MeHee TpEX NpW3HAKOB). [yl OpraHu3MOB KaKOTO
COBPEMEHHOT'0 KJIacca XapaKTepHBbI IEPEUUCICHHBIE IPU3HAKU?

BJIara);

6) yMEHbBIIAETCSI KUCIOTHOCTH MTOYBBI; I'eoxpoHosiornyeckas TadauIa

7) opraHnYecKre BEelIeCTBa MEePEeMEIAIOTCs B TITyOOKHE CIIOM MOYBBI Spa Tepron

(TIOBBIIIAETCS TIOJOPOIUE TTOUBbI). Haspanue Haseanue
Bospacrt (rauaino spsr),

3a Oonornumenvuylo ungopmayuio, He UMEOWYIO OMHOWIEHUS 1 IIPOJOJDKHTEIIBHOCTD, MU IICT U IPOJOJDKUTEIIBHOCTD,

K 60npocy 3a0aHus, Oaulbl He HAYUCTAIOMCS, HO 34 HAluuue 8 Hell MJIH JI€T MJIH JIeT

YerBepTHuHBIH, 2,58
Kaiino3otickas, 66 66 Heoren, 20,45

3

ITaneoren, 43

Menosoii, 79

owubox cnumaemes 1 bann
OtBeT BKJIIOYACT B ce0s IIECTh-CEMb HA3BAaHHBIX BBHIIIE 3JIEMEHTOB
(B TOM wuMcie IIepBbIH 3JIEMEHT), HE COICPXKHUT OHOJOTMYECKUX

oubok Mesosoiickas, 186 252 TOpekuii, 56

OTBeT BKIIOUYAET B Ce0s YETHIPE-IISTH M3 HA3BAHHBIX BBIIIE 3JIEMEHTOB 2 Tpuacosbiii, 51

(B TOM uHCle . HEpPBBI AJIEMEHT), KOTOpbIE HE COJepXKaT [epmcknii, 47
OMOJIOTUYECKHX OLINOOK KameHnoyronsHeri, 60
OTBerT BKIIOYaeT B ce0s TPW W3 HA3BaHHBIX BBIIIE 3JJIEMEHTOB 1 Taeosofickas, 289 541 Hesonckuii, 60

Cunypwuiickui, 25
OpnoBUKCKHH, 41
KemOpwuiickuid, 56

(B TOM 4Hcle TEpBBIA DJIEMEHT), KOTOpblE HE COAEpKaT
OMOJIOTHYECKUX OIMINOOK.

50041

OrtBer BKJIIOYAET B ceOsl MATH-IIECTh U3 HA3BAHHBIX BBIIIE 3JIEMEHTOB,
KOTOpBIE HEe COAEpXkAaT OMOJIIOTMIECKHX OIIMOOK, HO MEPBBIA 3JIEMEHT
COICPXKHT OIMIHOKY MM OTCYTCTBYET

Bce mHbIe cuTyanuu, He COOTBETCTBYIOUIWE IPABHIAM BEICTABICHHS 0
3,2 u | Gamna

Maxcumanvrolii 6ann 3
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Conep:xkanne BEepHOro OTBETa U YKa3aHUS 1O OLeHUBAHUIO Baxasl
(IomycKaroTcst HHbIe JOPMYIIHPOBKH OTBETA, HE HCKKAIOIINE €ro CMbICIIa)

DNEeMEHTHI OTBETA:

1) spa Me3030iicKas, IepUuo OPCKUN (00MXCHbL ObIMb YKA3AHbL U 3P,

u nepuood);,

OT COBPEMEHHBIX IITHII aPXCONTEPUKCA OTINIALT:

2) HaJIM4Ke YeIoCcTel ¢ 3ydaMu;

3) HaJIMYKE JUIMHHOTO XBOCTA M3 HECPOCIIUXCS MI03BOHKOB;

4) HanmMuue Pa3BUTHIX MAIBIEB C KOTTSAMHU Ha MEPETHUX KOHEUYHOCTSX;

5) npu3Haky xapakTepHbl i kiacca [Ipecmbikatorumecs (Pentumumn)

nJm

5) nmpu3HaKK XapaKTepHBI IS Kiiacca MiekonuTatomue (3sepH).

3a  OononHumenvhyr uHopMayur, He UMEOWYHO OMHOULEHUs

K 80npocy 3a0anusi, 6annbl He HAYUCIAIOMCA, HO 3a Haiudue 6 Hell
owubox chumaemest 1 6ann

OTBeT BKIIOYAaeT B ceOS Bce Ha3BaHHBIC . BBIIIC DIIEMEHTHI, 3
HE COACPKUT OMOJIOrMYECKUX OIIMOOK

OTBeT BKJIIOYAeT B ceOs YeThpe M3 HAa3BaHHBIX BBIIIC JJIEMCHTOB 2
(B TOM uucie TEpBBI AJEMEHT), KOTOpbIE ~HE COJep)KaT
OHMOJIOTHUECKHX OMIHOOK

OtBer BKIIOYaeT B ceOsd TP W3 HA3BaHHBIX BBIIIE SJIEMEHTOB 1
(B TOM uHCle TEpBBI AJIEMEHT), KOTOpble HE COJep)KaT
OHMOJIOTHYECKHX OIIUOOK.

nJIn

OtBeT BKIOYAeT B ce0s JIEMEHTBl 2—5, KOTOpBIE HE COJEp)KaT
OHMOJIOTHUECKIX OMIHOOK

Bce uwHbIE cHuTyaluu, HE COOTBETCTBYIONIME NPABHIAM BBICTABICHUS 0
3,2 u 1 6anma

Maxcumanvhwiil 6ain 3
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Ecim  cpaBHHTH cepana KHTOOOPAa3HBIX M HA3€MHBIX  MIICKONHTAOIINX,
TO OKaXeTCs, YTO Y MHOTUX KUTOB IPaBblil KEIyJOYEK DPa3BUT CYILECTBEHHO
JydIle JIeBOro, TOTJa KaK y Ha3eMHBIX MIIEKOIHTAIONIMX JIEBBII Kelyqodek
3aMeTHO Tomme mpaBoro. Kak MOXHO OOBSICHHTH 3Ty 3aKOHOMEPHOCTH?
ITpn morpyxeHHH y KHTOOOPa3HBIX CHIDKaeTcs ofmiee MmoTpediIeHne KHCIopoja
32 CYET YMEHBIIEHUs KPOBOCHAOXEHHs CKeIeTHbIX Mblmi. Kak mpu 3ToM
M3MEHSETCSl 4YacToTa CepJCYHbIX COKpamleHHit? 3a cuér Kakux ajJanTaiui
U TpOIECCOB B CKEIETHOM MyCKylIaType INpomoibkaeT BbeIpabarteiBaThcs AT
BO BpeMs IIOIpYXKEHUs?

Coaepmaﬂue BEPHOI'0 OTBETA U YKa3aHUA 10 OLICHUBAHUIO banabl

(omyckaroTcsi HHbIC GOPMYJIMPOBKU OTBETA, HE MCKAXKAIOIIHE CMbICTIA)

DJeMeHTHI OTBETA:

1)y KHTOB mydIme pa3BUTa KalWDIApPHAsS CHCTeMa JIErKuxX (Ooble
nérkue)

W

1) pa3BeTBNéHHAs KaNWIISIPHAS CETh JETKHX OO0ECHeYMBAET CHIIBHOE
COIPOTHBJIEHHE TOKY KPOBH

Wi

1) Boma cuinbHee BO3AyXa CXKHMaeT JIErKHEe B TPYIHOW KIIETKE
KHTOOOPA3HBIX;

2) yBeNMYCHHAsl CTeHKa IIPaBOTO JKETyHOYKa TO3BOJISIET pPa3BUBATH
JOCTaTOYHOE AJsl ra3000MeHa IaBjieHHE B: cocyAax JETkuXx (6onblnoe
JaBIeHHE KPOBU MO3BOJISET IPEOJONIeBaTh JaBICHUE BOABI Ha JIETKHUE);
3) mpu TOTPYXKEHHH Y KUTOOOPA3HBIX CHIKACTCS YacTOTa CEpACUHBIX
COKpalllCHHI;

4) B CKENETHBIX MBIUIIIAX < MMEeTCs 3amac KHCIOpOJa, CBSI3aHHBIN
C MHOTJIO0MHOM;

5)B CKEJICTHBIX MBIIIaX TPOHCXomuT BeIpaborka AT® 3a cuér
a3pOoOHBIX TPOIECCOB = (KIETOYHOTO [BIXaHWS, pacxola 3armaca
KHCIIOpOJa);

6) B CKEJICTHBIX MBIMIAX IPOHCXOmuT BbIpaborka AT® 3a cuér
MOJIOYHOKHEIIOTO OpOoskeHNs (aHA3POOHBIX IIPOIECCOB, TIINKOIIH3A).

3a * oononnumenvuylo ungopmayuio, He UMEIOWYIO OMHOUEHUS
K 60mpocy 3a0anus, 6anibl He HAYUCTAIOMCS, HO 3d HAluuue 6 Hell
owuodok cnumaemcs 1 bann

OtBeT BK/IIOYAaeT B CeOs IATH-IICCTh HA3BaHHBIX BBIIIC JJIEMEHTOB 3
1 HC COACPIKUT OHOJIOTMYECKHUX OIINOOK

OTBeT BKIIOYAET B ceOs TPU-YCTHIPE U3 HA3BAHHBIX BBIMIC JJIEMCHTOB, 2
KOTOPBIC HE COACPIKAT OHOJIOrMYECKHMX OIINOOK

OTBeT BKJIIOYAET B ceOs JBa W3 Ha3BaHHBIX BBIINIC 3JICMCHTOB, 1
KOTOPBIC HE COACPIKAT OHOJIOTHYECKUX OMUOO0K

Bce uwHBIE CHTyald, He COOTBETCTBYIOIIHE IMPABUIIAM BBICTABICHUS 0
3,2 u 1 6amna

Maxcumanvrolii 6an 3
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Ha rpadukax moka3zaHo U3MEHEHHE YacTOT JBYX aJUIeNieil pa3HbIX TCHOB B PA3HBIX
nonyasiuuax. Kakod amnens HaXOAWTCS TOJ JNEUCTBHEM IOJOXUTEIBHOIO
ectecTBeHHOro otbopa? OTBeT nmosicute. YactoTa amens P nocie msaTHIeCITOro
MOKOJICHHsI HadaJlia pe3Ko KoyedarhCs. BnmseT num cyniecTBeHHO awiensb P
Ha mpucnocobIeHHOCTh opranu3Ma? Kakoe coObiTHe MpHUBENO K BOSHUKHOBEHHUIO
KoJIeOaHWII 4YacTOTHl ajjens P 1ocine maruaecsaToro mnokojaeHus? Kakoi
SBOJIOIIMOHHBINA (DaKTOp Hadal CUIIbHEe BIIMATH Ha YacTOTy aiens P rmocie
MATHIECATOTO TOoKoJeHus1? OtBer mosicHUTe. JIJIsI OIEHKH CHJIBI JeHCTBUS
€CTECTBEHHOT0 0TOOpa 4acTO UCIIOJB3yeTCs clieaytomas Gpopmyna:

pz_pl
(G-1)p-(-5)°

TZie p1 U p, — HauaJIbHAs U KOHEYHAast 4acToTa ajlieNis, p — CPEeaHss 4acToTa ajjess
3a BpeMs M3MEpeHHs, | U f, — HadalbHOe M KOHEYHOe HMOoKoneHue. g ammens,
HAaXONAIIETOCS TION JACHCTBHEM IIOJOXKHTEIBHOTO ECTeCTBEHHOro OTOOopa,
paccuuTaiiTe 3HaueHHE CpelHeH Cwiibl oTOOpa Ha TporskeHuu 100 mokoneHuin
(c 0-ro o 100-e mokonenue). OTBET OKPYTIIUTE J{O THICTIHBIX.

1,00
x Masq——-Amemp M-—————————-
z 0,75
=
= 0,50
3 025
=n .|_|5-4/
0 1
0 25 50 75 100
[Moxonenue
1,00
- — Amnens P
g 075
‘:‘ {)50 IA |.1 Av\fj
i‘j 0,25 Ww\'\/ \Aj\
0 ]
0 25 30 75 100

[okonenue
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Conep:kanne BEpHOro OTBeTa M YKa3aHMS MO OIeHUBAHUIO
(onyckatorcst UHbIe (POPMYJIMPOBKH OTBETA, HE MCKAXAIOIIHME €r0 CMBICIIA)

Banabl

OJeMeHThI OTBETA:
1) amnens M HaxomuTcs  moJ ~ JEHCTBUEM  TOJOXKUTEIBHOTO
€CTEeCTBEHHOTO 0TOO0pa;

2) yactoTa amens M B psily MOKOJICHUH MMOCTOSTHHO YBEITMUNBAETCS;

3) aiens P He BIUSET Ha IPUCIIOCOOJICHHOCTh OpraHM3Ma (SBISCTCS
HEUTPAaIbHBIM);

4) cHI3UIACh YUCIEHHOCTh (3((EKTHBHAS UHCIECHHOCTH) MOIYJISAIHH
(mpom3onuIo BEIMHpaHWE YacTH OCOOEH B TOIYJSNNH; ITPOM3OMIET
3¢ ekt «OyTBUIOYHOTO TOPJIBIIIKA )

W

4) B TOMYyJNANM CHU3WIACH NOMSI (DEPTHIBHBIX (Pa3MHOXKAIOIIIXCS)
ocobeii;

5) apeiid reHos;

6) Ipy HHU3KOH YHCIEHHOCTH MOMYJSIUU (B MajibIX IOITYJISIHIX )
BBICOKA POJIb CIIyYaifHEIX KOJIeOaHHUH

WJIn

6) apeiip TeHOB TmpeolbiiagaeT B MaJOYUCIICHHBIX — MOIYJISALUAX
(B mOMyNIAIMAX C HU3KOI ek THBHON THCIICHHOCTHIO);

7) 5= 0,85-0,15

100-05-0.5 =0,028 (momyckaetcs otBeT o1 0,020 10 0,035).

3a  Oononnumenvuyio  uH@OpMAYWIo, HE UMEIOWYVIO  OMHOUCHUS
K 80Onpocy 3a0anusi, OQLNbl He HAYUCIAIOMCS, HO 3d HAuyue 6 Hell
owubox cuumaemest 1 6ann

OTBeT BKIIOYAET B .Ce0d IIECThb-CEMb HA3BAHHBIX BBIIIE DJIEMEHTOB,
COJICPKUT 3JIEMEHT 7 U HE COJICPIKUT OHMOJIOTHUECKUX OIHUOOK

OTBeT BKJIIOYAET B €eOs UEThIpE-MATh M3 HA3BAHHBIX BBIIIE JJIEMEHTOB
U HE COJICPKUT OMOJIOTHYECKUX OLTHOOK

OTBeT BKJIFOYAET. B cebs TPU M3 HA3BaHHBIX BBIIIE HIEMEHTOB, KOTOPHIE
HE cojJiepKat OMOJIOrHYECKUX OIUO0K

OtBer BKIIOYaeT B ce0d JBa U3 Ha3BaHHBIX BBIIIE DJIEMEHTOB,
KOTOpBIE He coAep)KaT OMOIOTHYECKUX OMIMOOK

Bce WHBIE CHTyalldM, HE COOTBETCTBYIOIIHE IMPABUJIaM BBICTABICHUS
4,3,2u 1 6amia

Maxcumanvuoiii 6ann
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W3BecTHO, 4TO CUHTE3 HYKIEMHOBBIX KUCIOT HayMHAaeTcs ¢ 5' KoHLa, pubocoma
neuxercs no WPHK B nHampaBnenun ot 5 k 3’ koHumy, a Bce Buabl PHK
cunresupyrorcss Ha JIHK-marpunme. ®parment wmonexkynsl JIHK, Ha korTopoi
CHUHTE3UpyeTcsl YydacTok ueHTpanpHod mnernu TPHK, wumeer cuenyromyro
MIOC/IEZ0BATEIbHOCTD HYKJICOTUI0B (HIDKHSISL LeTlb MaTpUYHas):

5'-ITAATTTTAIAATIT-3 '
3 ' -TUTTUUALITTTTALA-5 '

VYcraHoBuTe HYKIEOTHIHYIO TMocienoBareinbHocTh Yyuactka TPHK, xkortopsrit
CHUHTE3UpPYeTCsl Ha JaHHOM (parMeHTe, W ONpENeNUTe aMUHOKHCIOTY, KOTOPYIO
Oyner nepenocuts 3ta TPHK B mponecce OnocunTe3a Oenka, ecim TPeTHil TpUILIET
¢ 5’ konma coorBerctByeT aHTHKOMOHY TPHK. OtBer mosicuure. [yis peuieHus
3aJaHusl  HMCIOJB3YHTe Talbnuily TeHeTHdeckoro koxa. Ilpum HamumcaHuH
HYKJIGMHOBBIX KHCJIOT YKa3bIBaliTe HANPABJICHUE LICTIN.

I'enernyeckuii kog (MPHK ot 5’ k 3’ koHIY)

JlemoHcTpanuonHsIii Bapuant EI'D 2027 r. BUOJIOI'UA, 11 kmace.
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Copep:xaHue BEepHOT0 0TBETa U YKA3aHUS MO OLeHUBAHUIO Banasl
(TIpaBIIIBHBIN OTBET JOJDKEH COMIEPKATh CIEAYIONIIE TIO3UIIHH)

CxeMa peleHns 3a1a4d BKIIFOUaeT:

1) HykieotuaHas nmocneaoBaTenbHoCTh yyactka TPHK:

S'-LIT'AATTYTALIAAVYIY-3/;

2) HyKJI€OTHIHAsI TOCIEeI0BaTeNIbHOCTh aHTukogoHa 5'-YI'A-3' (YTA)

(Tpetuii TpuruteT) coorBeTcTBYeT Kogony Ha MPHK: 5'-YIIA-3' (YLIA);

3) mo TabnuIe TeHETUYECKOrO KOJa 3TOMY KOJOHY COOTBETCTBYET

amuHokuciaora Cep (cepuH), KOTopyro nepeHocut aanHas TPHK

OTBeT BKIIOYAaeT B ce0s BCe HA3BaHHBIC BBINIC JJEMEHTHI, 3

HE COACPIKUT OMOJIOTMYECKUX OLTHOOK

OTBerT BKIOYaeT B ce0s JBa W3 HA3BAaHHBIX BBINIC JJIEMEHTOB, 2

KOTOPBIC HE COJIEPKAT OMOJIOTHYECKUX ONTHOOK

OTBeT BKJIOYAeT B ceOs OJMH W3 HAa3BaHHBIX BBINIC 3JJIEMEHTOB, 1

KOTOPBIH HE COJIEPIKUT OUOJIOTHUECKUX OIIUOOK

OTBeT HEeMPaBUIILHBIN 0
Maxkcumanvuulii Oann 3

Ilepsoe Bropoe ocHoBanue Tperbe
OCHOBaHHUE y 11 A T OCHOBaHHE
DeH Cep Tup ITuc 4
v Oen Cep Tup Huc 0
Jleit Cep & - A
Jleit Cep — Tpn r
Jleit IIpo Tuc Apr y
Jlent IIpo I'mc Apr 10
1 Jleit IIpo I'man Apr A
Jleit IIpo I'mH Apr r
Une Tpe Acu Cep vy
A Hne Tpe AcH Cep I
Wne Tpe JInz Apr A
Mer Tpe JIuz Apr I
Ban Ana Acn I'mu v
r Ban Ana Acn I'ma 0
Ban Ana T'ny T'nmu A
Ban Ana I'ny T I
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nin

VY Gaxrepuit mmeercs crenmbrueckuii tin PHK, o6pasyrommii mmmiednyio
CTPYKTYpy Onarojapsi KOMIUIEMEHTapHbIM ydacTkaMm. lllmunmednas cTpyktypa
no3Boiisiet 3Tod PHK monanare B pubocomy. Ilocie mmuibku 4yepe3 HECKOJIBKO
HYKJICOTHIOB PACIIOIAraeTcsl OTKPHITas paMKa CUMTBIBAHHSA, KOTOpas HAUWHAETCS
¢ ajaHuHOBOro KojoHa. @parment mounekynsl JIHK, Ha xoTopoil cuHTe3upyercs
yuactok PHK, umeer cienyromiyo nociaenoBaTeIbHOCTh HYKICOTHUAOB (HYDKHSS
Leb — MATPUYHAs )

5'-ANTOOTAOTTOATATTOAATHAOOTTATATITI-3
3'-TI'OTTATTAOI TATOUTTTOI TTTAOTATOOT-5"

VYcraHoBUTE HYKICOTHIHYI IHocienoBarenbHocTh ydacTka PHK,  koropsiit
CHUHTE3UpPYETCs Ha JaHHOM (parMeHTe. YCTaHOBUTE BTOPHUYHYIO CTPYKTYpY
yuactka PHK. VYcranoButre mnocnenoBaTtenbHOCTh Hadajla OTKPBITOM paMKu
cuuTbiBaHus Ha JaHHoM yuactke PHK. Omnpenenure nocnenoBaTenbHOCTh
(parMeHTa MOJMNENTHIA, KOTOPBIA KoaupyeTcs AanHbM dparmenTtom PHK. [lns
pelieHus 3aJlaHns UCIOJb3yiTe Tabiuiy reHetuueckoro kona. [Ipu Hanmucanuu
HYKJICMHOBBIX KUCJIOT YKa3bIBalTe HalpaBlIeHUE LEMH.

I'enernuecknii kog (MPHK ot 5’ k 3’ koH1y)

JlemoHcTpanuonHsIii Bapuant EI'D 2027 r.

BUOJIOI'US, 11 knace.  38/45

Copep:xaHue BepHOT0 0TBeTa U YKa3aHMS N0 OLleHUBAHMIO Bannasl
(IpaBHUIIBHBIHA OTBET JOJDKEH COJCPKATH CICAYIONINE MO3UIIUH)
CxeMa pelieHus 3a7a4y BKIFOYAET:
1) HyKJIeOTHHAS TTOCIIEA0BATEILHOCTD yuacTka PHK:
S-ALUTHOYAIYTIHAYAITHAATHAILYTAYAITLI-3"
2) BropudHas cTpykrypa PHK:
5°-A ATTANITYTAYATTI-3'
I Y
r—I
o—r
o—r
¥—A
A—Y
I A
y 0
r
3) OTKpHITasi paMKa CUNTHIBAHHUS:
S'-THALUYT'AYAIT-3' (unu 6 si8HOM 6ude  yKkazawa
HAa Noc1e008amenbHOCMuU Ul MOPULUHOL CMPYKMYpe)
4) mocnea0BaTeIbHOCTD MOTUMENTH/A:
aja-mpo-aci-apr
OTBeT BKJIIOYAET B ce0sl BCe HA3BaHHBIE BBIIIE IEMEHTHI, HE COAEPIKUT 3
OMOJIOTUYECKUX OMIMOOK
OtBeT BKIIOYAET B ceOsl TpH M3 HA3BAHHBIX BBIIIE DJIEMEHTOB, KOTOPHIE 2
HE CcOJIepKaT OMOJIOTHICCKUX OMHOOK
OTBeT BKIIOYAET B ce0s /IBa M3 Ha3BAHHBIX BBIIIE IEMEHTOB, KOTOPHIE 1
HE coJiepKaT OMOJIOTHIECKUX OIHOOK
Bce mHble cuTyanny, He.COOTBETCTBYIOLIME MpPAaBMIIAM BBICTABICHUS 0
3,2 u 1 6amna
Maxkcumanvnuiii 6ann 3

IlepBoe Btopoe ocHOBaHHe Tperbe
OCHOBaHHUE y 11 A T OCHOBaHHE
e Cep Tup IMuc N
v Oen Cep Tup Huc 0
Jleit Cep - — A
Jleut Cep — Tpn r
Jeit IIpo I'uc Apr 4
Jlen IIpo I'mc Apr 11
i Jlent IIpo T'nu Apr A
Jleit [Ipo T'nn Apr T
Une Tpe AcH Cep 4
A Nne Tpe AcH Cep 0
Wne Tpe JIus Apr A
Mert Tpe JInz Apr I
Ban Ana Acn T'mn N
r Ban Ama Acn T'mu 11
Ban Ana I'ny I'nu A
Ban Ana I'ny T'nu T
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N

Jnst  comaTWyeckodW KJIETKH JKMBOTHOTO XapaKTepeH TUILUIOWIHBIA Habop
xpomocoM. Orpenenure XpoOMOCOMHBIH Habop (n) u umcio monekyn JHK (c)
B KIeTKe mpu ramerorcHese B Metadase I meitoza u anagase Il wmeiiosa.
OOBSCHUTE MOJTyYCHHBIC PE3YJIBTATHI.

Conepmaﬂne BE€PHOI'0 OTBE€TA U YKa3aHMUSA IO OLICHUBAHUIO Bbanabl
(TIpaBHJIBHBIN OTBET JIOJDKCH COACPKATH CICAYIONIUE O3UIIHH)

CxeMa peleHus 3a1a49u BKIFOYAeT:

1) B metadasze II metio3a Habop XpoMocoM — 7;

2) uucno monekyn JHK — 2¢;

3) B anadase Il meiio3a Habop XxpomMocoM — 2n;

4) yucno moniekyn JIHK — 2¢;

5) B meradaze Il meiioza mocne peayKIMOHHOTO neneHus (merosa ),
KJIIETKH TaIUIOHIHBIE, XPOMOCOMBI JIBYXPOMATHIHBIE;

6)B amadaze Il wMmeifo3a Kk ToOmIOCAaM PACXOAATCA CECTPUHCKHE
XpOMaTUABl (XPOMOCOMBI), MO3TOMY 9YHCIO XPOMOCOM paBHO YHCIY
monexya JTHK.

3a  OononHumenvhyro uHpoOpmayuro, He = UMEWYI  OMHOULEHUS
K 6ONPOCYy 3a0anust, OALIbl He HAYUCHAIOMCA, HO 3d Haiuyue 6 Hell
owubox cnumaemes 1 bann

JlemoHcTpanuonHsIii Bapuant EI'D 2027 r. BUOJIOI'US, 11 knace. 40/ 45

N

Okpacka mepcTy y noiéBku 0OBIKHOBEHHOU (Microtus arvalis) KOHTpOIMpyeTcs
OJTHAM TI'eHOM. J[OMHHaHTHBIE TOMO3HMIOTHI MMCIOT CEpbI I[BET; PCLICCCHBHEIC
TOMO3HTOTEI — Oenblil. ['eTepo3uroTsl WMMEIT POMEKYTOYHYIO OKPAacKy.
B paBHOBecHO# nomyssinyuy noiaéBok 00bIkHOBeHHBIX HA 1000 ocoleit mpuxoautcs
90 Oensix. IMomynsamus momanxa B HOBBIC YCIOBHS, IIPH KOTOPBIX B pe3yJbTaTe
WHTEHCHBHOTO OTJIOBA XHUIMHMKamu morubio 50 % cepbix ocobeil. Paccuwmraiite
9acTOTHI aJuIeNied M YacToTy (JOM0) ocodel ¢ cepoi OKpacKoil B M3HadabHOM
MOMYJIAINN, a TAKKe YaCTOTHI (OTH) BceX (PEHOTHIIOB B MOIYIIAIIHN TIOCE OTIOBA
xumHukamu. IlogcHure xon pemenus. Ilpu pacuérax OKpyIJIAiTEe 3HAYEHUS
JI0 4eTBEPTOTO 3HAKA MOCIIE 3aISATOMN.

Conepmaﬂne BEPHOI'0 OTBE€TA U YKa3aHUs IO OLICHUBAHUIO Banabl
(IpaBUJIBHBII OTBET JOJDKEH COJIEPIKATh CICAYIONIHE O3UIINH)

OtBer BKMIOYaeT B ce0Os BCe Ha3BaHHBIC BBIIIC HJIEMEHTEL, 3
HE COACPKHUT OMOJIOTMYECKUX OIIHOOK
OtBeT BKJIIOYAaeT B ce0s NATh N3 Ha3BaHHBIX BBIIC JJICMEHTOB, 2
KOTOpBIC HE CO/IEPIKAT OMOJIOTHYECKUX OIIHOOK
OtBeT BKIIOYaeT B ce0sl TPU-UYCTHIPE M3 HA3BAHHBIX BBIIIC JJICMEHTOB, 1
KOTOpBIC HE COJIEPIKAT OMOJIOTHYECKUX OIIHOOK
Bce mHBIC CHTyanuy, HE COOTBETCTBYIOLIME MPABHJIAM BBICTABICHHS 0
3,2 u 1 6amna

Maxcumanouwviii 6a11 3

CxeMa peleHus 3a1a4d BKII0YaeT:

B M3HAYAIBHOM HOITYIISIINN:

1) gacrota peueccuBHoro amrens (a, wma ¢g) — 0,3000; gacrora
JIoMHHaHTHOTO aytens (4, wiu p) — 0,7000;

2) gacTota ocobeii ¢ cepoii okpackoii (A4, wiu p*) — 0,4900;

B TIOMYJISIIUH, 00pa30BaBIIecs IMOCIe OTI0BA!

3) yactoTa eHoTHIIA 0COOEH ¢ cepoit Okpackoii (44) — 0,3245;

4) yactoTa peHOTHIAa OCOOEH C IPOMEXKYTOUHOM OKpackoit (Aa) — 0,5563;
5) wacrora ¢enoruna ocobeii ¢ Hemnoit okpackoit (aa) —0,1192.
(Honyckaemces unas eenemuuecKkas CUMBONIUKA.)

Onemenm 1 omeema - 3acyumvlgaemcs KAK — 6EPHbI  MOIbKO
6 CIyyae HATUYUS GEUYUH P U (.

Ipu n106vix svruucnenuax donyckaemces nozpewrocms 6 0,01.

3a  Oononnumenvhyr.~ unopmayuro, He UMEOWYIO  OMHOUIEHUS
K 6ONPOCYy 3a0aHust, DAl He HAYUCIAIOMCA, HO 3d Haiuyue 6 Hell
owubok cnumaemes 1 bann

© 2027 DenepanpHas ciryx0a 1o Hag30py B chepe 00pa3oBaHUs U HAYKH

OTBeT BKNKOYaeT B ce0Os BCe HAa3BaHHBIX BHIIIE OIIEMEHTHL, 3
HE COACPKHUT OMOJIOrMYECKUX OIIUOOK
OtBeT BKJIIOYAeT B ceOsl TPU-YETHIPE M3 HA3BAHHBIX BBILIC JJICMEHTOB, 2
KOTOpBIC HE CO/IEPIKAT OMOJIOTHYECKUX OMIHOOK
OtTBeT  BKJIOYAeT B ceOs JBa W3 HA3BaHHBIX BHIIIE JJICMEHTOB, 1
KOTOpBIC HE CO/IEPIKAT OMOJIOTHYECKUX OIIHOOK
Bce WHBIC CHTyalMd, HE COOTBETCTBYIOLIME MPABHJIAM BBICTABICHHS 0
3,2 u 1 6amna

Maxcumanvuwviii 6a1n 3
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nin

IIpn xaxgom paynne pemnukauun JIHK nomumepasa BHOCUT — omIMOKHU
B TOCIIE0BATENIbHOCTh HYKJICOTHAOB. UeM paHblle CyIecTBOBAI OOLIMI Mpemsok
JIBYX BHIOB, TeM OoibIle pa3iuuuil (HyKJICOTHAHBIX 3aMEH) HaKaIUTUBAeTCs
MEXTY [0CJIEJ0BATEIbHOCTAMU JHK IIOTOMKOB 3TOrO npesxa.
DHUIIOreHETUYECKUE JIEPEBBS T03BOJISIOT INIPOJAEMOHCTPUPOBATL 3BOJIIOLMOHHYIO
CBSI3b MEXy IOTOMKaMH OOIIEro MpeaKa.

Hwmxe mnpuBeneHo BbIpaBHMBAHHE IIOCIENOBATEILHOCTEH CMBICIOBBIX . IIETIeH
TOMOJIOTUYHBIX YYaCTKOB OJIHOTO W3 TCHOB TPEX IITAMMOB OaKTepUH M HX
M3BECTHOrO 00mero mnpeaka. M3MeHEHHbIE HYKICOTHABI B BBIPABHUBAHUU
BBIJICJICHBI TTOJTYKHUPHBIM IIPUPTOM.

Npenok 5'=DPTALT ATTUI' ATUAT LUTTT OTATIH TAI'TA TTTHA-3'

[ITamm A 57=PTAIT ATTUI' ATUAT LATTT ATATI TAI'TA TI'TTHA-3*

lITamM B 5"=DITAIT ATI'TI' ATUAT LUTIT OTATH TALTA TTTHA-3'

MTamv C 5'-TPTAIT ATTUTr ATUAT IT'TTT UTATH TATTA TATHOA-3'
1 5 10 15 20 25 ao 35

IMocTpoiitTe unoreHeTH4ECKOe APEBO TS AAHHBIX TPEX IITAMMOB HA OCHOBAHUU
MPEJICTABJIICHHBIX ~ TIOCJICOBATEILHOCTEH ~ HYKICOTHUAOB. YKaXHTE IOPSI0K
BO3HUKHOBEHHsI TpEX ImTammoB. PaccumraiiTe, KOrzma CyIiecTBOBAJ IOCIEIHUN
o0mmi npenok mramMMoB B . C TIpH YCIIOBHHM, YTO Ha MPUBEAEHHOM YYacTKe
3a CTO MOKOJICHUH BO3HHMKAET TPU HEHTpaibHbIX* MyTauuu. [IpuBeante pacuérsl,
aprymentupyst orBeT. CunTaiite, 94T0 OJHO MOKOJEHHE y JAHHOTO BHAA OaKTEpUHU
cmensiercs 3a 20 MUHYT, a 'Takke, YTO BCE MYyTallH, KOTOpbIE IPOM30LLIN
B JAHHOM Yy4acTKe TeHa, HeWTpanbHble. [lpu oTBeTe OKpyrisiiTe 3HAYCHUS
IO TIEPBOTO 3HAKA TOCJIC 3aMsATOM.

Heiimpanvuvie mymayuu — smo usmenenus 6 nociedogamenvrocmu JJHK,
KOmopble He.0OKA3bl8aIOM HUKAKO20 BIUAHUSL HA NPUCNOCOOIEHHOCMb OP2AHUSMA.
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Coz[epmalme BEPHOI'0 OTBE€TA H YKa3aHMUSA 110 OCHUBAHUIO
(IpaBIIBHBII OTBET JOJDKEH COJIEPKATh CICTYIONIHE TO3UIINH)

banabl

CxeMa pelIeHns 3aa4y BKJII0YaeT:
1) ®unoreHeTHYECKOE APEBO

(1) (2) (3)

— liTamMm A — lITaum A —E lTame C
— Mrams B

_E T cbane B _|: Wramd C
lrams C liTama B b— [ TEMM A

donyckaemcst 0OuH 000U 8apuanm uz00PaANCeHUs PUiIo2eHemuiecko2o
Oepesa;

2) cHavaja BO3HUK ITaMM A

NI

2) cHauanma BO3HHMK IITaMM 4 ¥ Ipemok mramMMoB B/C (IpenxoBbIH
mramm BC);

3) 3aTeM BO3HUKIM TaMMbl B u C;

4) mexay mramMmamMu B u C umeercs 4 HYKICOTUAHBIX Pa3IAYHS
(MMEIOTCSI HYKIIEOTHIHBIE Pa3uuus B To3unusx 9, 17, 28, 32);

S)nocie  pasneneHus JBa  INTaMMa - HAKONWIM B CpPEIHEM
0 2 HEUTPATBHBIX MYTAalINH;

6) KOIM4YeCTBO TMOKoJeHUH (), HeoOX0oaUMoe ISl HAKOTUIEHHS TaKOTO

KOJIMYECTBAa MyTallUi, COCTaBUT N = % =66,7;

7) Bpems, HeoOXoaumoe st . (DOPMUPOBAHHUS TAaKOrO KOJHYECTBA
paznuuuii (¢), cocTaBUT ¢ = 66,720 =1334 MuH. (22,2 u)

OTBeT BKIIOYAET B ceOs MIECTh-CEMb HAa3BAHHBIX BBIIIE JIJIEMEHTOB,
KOTOpBIC HE COZAEPkKAT OMOJIOTHMYECKUX OIIMOOK, M BKIIOYAeT B cels
MyHKTHI 1, 6 U 7

OTBeT BKJIIOMAeT B ce0sl YeThIpe-NSATh U3 HAa3BAHHBIX BBILIE 3JIEMEHTOB,
KOTOpBIC HE COZepkKaT OMOJIOTMYECKHX OIIMOOK, M BKIOYAaeT B cels
IyHKT 1

OtBer BKJIIOYaeT B ceOsi ABa-TPM W3 HA3BaHHBIX BBIIIE 3JIEMEHTOB,
KOTOpBIC HE COIEPKAT OMOIOTHIECKHUX OIMIMOOK

Bce uWHBIE CHUTyalnH, HE COOTBETCTBYIOIIME IMPABHIAM BBICTABICHUS
3,2 u 1 6amna

Maxcumanvuwlii 6ain
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Ha X- m Y-xpomocoMax denoBeKa CYIIECTBYIOT IICEBIOAyTOCOMHBEIC YYaCTKH,
KOTOpPBIC COAEPXKAT ajUIeNI OJHOTO T'eHa, W MEXIy HHMH MOXCET IPOMCXOIUTH
KpoccuHroBep. OAMH M3 TaKMX T'€HOB BBI3BIBACT AHOMAIUH B PAa3BUTHU KHCTH.
Amnrens reHa 00pa30oBaHMS HEPEOHOK MEXTy MaablaMH (TIEPEIIOHYATHIEC TAIIBIIHI)
HacJlemyeTcss TONaHIPUYeCKH (HACNICNOBAaHWE II0 TETepOraMETHOMY IIONY).
JKeHIyHa ¢ HOPMANbHBIM Pa3BUTHEM KHCTH M HOPMAlIbHBIMHU Malbl[aMHU BBIILIA
3aMy’X 33 MYXUYHHY C aHOMaJHell pa3BUTUS KUCTH U MEPENOHYATHIMHU NANbIIAMH,
TOMO3HTOTHas MaTh KOTOPOTO HE WMela AaHOMAalHH B pa3BUTHH KHCTH.
PonuBiasics B 3ToM Opake J04Yb ¢ aHOMAaJMEH Pa3BUTHS KHCTH BBIINDIA 3aMYX
3a MyXuHHy O€3 Has3BaHHBIX aHoManuil. OmpefenuTe TEHOTHUIIBI - POAUTENEH
U T€HOTUTIBI, ()eHOTHIIBI, TOJI BO3MOXKHOTO MOTOMCTBAa. BO3MOXHO 1M poXkaeHHe
B IIEpBOM M3 OpakoB peGEHKA ¢ HOPMAJIbHBIM Pa3BUTHEM KHCTH U IICPETIOHKAMH
Mexay naigbuamu? OTBET MOSICHUTE.

© 2027 DenepanpHas ciryx0a 1o Hag30py B chepe 00pa3oBaHUs U HAYKH

JlemoHcTpanuonHsIii Bapuant EI'D 2027 r.

BUOJIOI'US, 11 knace. 44 /45

Conep:kanne BEpHOro OTBEeTa M YKa3aHMS MO OIeHUBAHUIO
(IIpaBHJIBHBII OTBET JOJDKEH COJEPIKATH CICAYIONIHE [TO3UIINH)

Banabl

CXGMa peHICHUA 3ala4y BKIIIOYACT:

P QXX x 3 Xy
G X X4 xt ye e
F

[EHOTHIIbI, (PEHOTUIIBI BO3MOXKHBIX J0YEPEil:

X°X" — HOpMaNbHOE Pa3BUTHE KUCTH, HOPMAJIbHbIC MANIBIIBT;
X'X* — aHOMaHst pa3BUTHS KMCTH, HOPMAITbHBIE TAITBIIBL;
[EHOTHIIbI, (PEHOTUIIB BO3MOKHBIX CBIHOBEIL:

XY*"” — anOManus pasBUTHS KHCTH, EPEOHYATHIC MATBIIBY
XY*" — HOpManbHOE Pa3BHTHE KHCTH, EPEIOHYATHIC NATbIIbL;

2) 9 x'x* x 3 Xy
GX X X, 7
F

FEHOTHIIbI, PEHOTHIIBI BO3MOXKHBIX J0Y€EpPEii:

X'X* — aHOMAIHs pa3BUTHS KMCTH, HOPMATHBIE TTAIIBIIBL;

XX — HOpMalbHOE Pa3BUTHE KUCTH, HOPMAJIBHBIE TaJIbLIbI;

FEHOTHIIBI, PEHOTHIIBI BO3MOKHBIX CHIHOBEH:

X'Y" — aHOMaHsi pasBUTHS KHCTH, HOPMAJIBHBIC MTAJIBIIB;

XY — HOpMaNlbHOE PAa3BUTHE KMCTH, HOPMAIILHBIE TAJIbIIbL;

3) B mepBOoM U3 OpakOB BO3MOXKHO POXKICHHE ChIHA C HOPMAJIbHBIM
PasBUTHEM KHCTH W IIEPeNOHYATHIME manbiamu (X°Y*”). B remorume
9TOro peOEHKA HAXOIUTCS MaTePHHCKast X -XpOMOCOMa U KPOCCOBEpHast
orroBcKas Y*’-xpomocoma.

(TomyckaeTcss WHas. TEHETHUECKAss CHUMBOJHMKA OOO3HAYEHUS TEHa,
KOTOpBIH HacIexyeTcst romanapuaecku: Y2, Y', a taxke 0603HaucHne Y
u Y’ anbTepHATHBHBIX alliereii B Y-XpoMocoMe.

JlomycKkaeTcsl MHasi TeHETHYeCKas CHMBOIMKA HM300D@KEHHsS T'CHOB:
A A
v B X-xpomocome, o
.‘\ A B
Onemenmot 1 u 2 3acuumul6aromes monbKo npu HAIUYUY U 2EHOMUNOS,
U eHOmUN06, U NOA 6Cex BOIMONCHBIX NOMOMKOG.

Omeem ((3()0])06» Uiy «<Hopmay cuumamsv 6epHbiM

B Y-XpoMoOcoOMe.)

OtBeT BKIOYAeT B ceOS BCe Ha3BaHHBIE BBIINIE  DJIEMEHTHI
Y HE COJIEP>KUT OMOJIOTHYECKUX OMIHOOK

OTBeT BKJIIOYAET B ce0sl JBa M3 HA3BAaHHBIX BBIIIE JIEMEHTOB, KOTOPHIC
HE COZIep)KaT OMOJIOTHYECKHX OLIMOOK

OtBer BKIIOYAeT B cebs OJWH HW3 Ha3BaHHbBIX BbIIIC 3J3JICMCHTOB,
KOTOpLIﬁ HC COACPKUT OMOJIOTHMYECKHUX OLIHOOK

OTBeT HenpaBUIbHBII

S

Maxcumanvrolii 6an
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B cootBerctBun ¢ IlopsakoM TpPOBEICHUS TOCYNAPCTBEHHOW HTOTOBOM
aTTeCTallMy MO 00pa30BaTeNBHBEIM HMpOrpaMMaM CpeIHero oomero oOpa3oBaHHS
(mpuka3z Munnpocsemenus Poccun u Pocodpramzopa ot 04.04.2023 Ne 233/552,
3apeructpupoBan MuntoctoM Poccnu 15.05.2023 Ne 73314)

«81. IIpoBepka SK3aMEHANMOHHEIX PA0OT BKIIIOYACT B ceOs:

1) TOpoBepKy W OLEHWBAaHUE TMPEAMETHBIMH KOMHUCCHSIMU OTBETOB
Ha 3aganuss KUM nns nposenenuss EI'D ¢ pa3BépHyThIM OTBEeTOM <...>, B TOM
YHUCIe YCTHBIX OTBETOB, B COOTBETCTBHH C KPHUTEPUSIMH OLIEHHBAHUS
10 COOTBETCTBYIOLIEMY y4eOHOMY IIPEAMETY, Pa3pabOTKa KOTOPBIX OPraHU3yeTCsl
PocoGpHamzopom’. <...>

[To pe3ynpTaTam mepBoi M BTOPOW IMPOBEPOK IKCHEPTHI HE3ABUCHMO JIPYyT
OT JpyTa BBICTABISIOT MEPBUYHBIE OAIUTBI 3a Kax bl oTBeT Ha 3amanuss KM mns
nposeseHust EI'D ¢ pa3BEépHYTHIM OTBETOM. <...>

B ciyuae CyIIeCTBEHHOIO pacxXoXA€HHs B IEPBUYHBIX Oamiax,
BBICTABJIICHHBIX  JBYMS  OKCIEPTaMH, Ha3HA4yaeTcs  TPEThs  IIpOBEpKa.
CyIIecTBeHHOE pPAcXOXIEHHE B IEPBUYHBIX Oajulax  OIpeNeNeHO B KPUTEPHIX
OLICHWBAHUS MO COOTBETCTBYIOIIEMY YYeOHOMY IIPEAMETy, pa3paboTka KOTOPBIX
opranusyetcst PocoOpHaa3opom.

DKCIEepTy, OCYIIECTBISIOMIEMY ~TPETBIO MPOBEPKY, MPEIOCTABISETCS
WHpOpMAIMsE O TEpPBHYHBIX Oaiax, BBICTABJICHHBIX OKCIEPTaMH, paHee
IIPOBEPSABILIUMHU IK3aMEHALIIOHHYIO paboTy».

Cy1ecTBeHHBIMU CUUTAIOTCSL. CIEAYIOIINE PAaCX0XKICHNUS.

1. Pacxoxxnerne Mexny OamaMu, BBICTaBICHHBIMH JBYMSI OKCHEPTaMHU
3a BBIINOJHEHUE JI000ro M3 3amanuii 22-28, cocrasiser 2 wiaM 0Oojee Oaiia.
B sToM ciiyuae TpeTMH 3KCHEpT IPOBEpSET TOJBKO T€ OTBETHl Ha 3aJaHus,
KOTOpBIE BBI3BAIM CTOJIb CYIIECTBEHHOE PacXOXKICHHUE.

2. PacxoxnieHne . MexXmy CyMMamu ~OaijioB, BBICTaBICHHBIX  JIBYMs
9KCTIEPTaMH 32 BBIMOJIHCHUE BCeX 3a1aHnit 22-28, cocTaBiseT 4 win Oonee O6ania.
B sToM citydae TpeTuii SKCrepT npoBepseT OTBETHI Ha Bee 3aaHus 22—28.

3. PacxoxJeHne ‘B pe3yJbTaTax OLEHHMBAHUS JABYMsI OKCIIEpTaMH OTBETA
Ha OJHO W3 3afaHui 22-28 3aKiioyaeTcss B TOM, YTO OJWH SKCIEPT YyKasal
Ha OTCYTCTBHE OTBETa Ha 3aJlaHHe B dK3aMEHALIMOHHON paboTe, a Ipyroi skcmepT
BBICTABMJI 32 BHIMIOJIHEHUE ATOTO 3aJ]aHKs HEeHYJIeBoi Oamt. B aToMm ciyvae Tpetuit
HKCTICPT MPOBEPSET TOJIBKO OTBETHI HA 3aJJaHMUs, KOTOPHIC OBLUTH OLIEHEHBI CO CTONb
CYLIECTBEHHBIM PACXOKACHUEM.

4. Cutyanuu, B KOTOPBIX OJMH SKCHEPT yKa3al Ha OTCYTCTBHE OTBETa
B 3K3aMCHAIIMOHHOH paboTe, a BTOPOIl OSKCHEpPT BBICTABMI HyIJIEBOH Oamt
32 BBIIOJHEHUE 3TOrO 3aJaHMs, HE SBIIOTCS CUTYalUsIMU CYILECTBEHHOI'O
PAcXOXI€HHS B OLICHUBAHUH.

' Yacts 14 crateu 59 DenepanbHoro 3akoHa or 29.12.2012 Ne273-03 «0O6 obpasosanun B Poccuiickoit
Deneparyn».
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