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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
[lepBrle nCaHCKHUE TOPTOBIBL, OTIIpaBUBIIHECS B FOkHYI0 AMEPHKY, MOTIIH BE3TH C COOOU TPY3

JlanHbie OTBETHI: ' .

Koge

v X3
ﬂ ATnenbCUHOBOH 1eIPBI

Bepnsie otBeTsI: L4 .

Koge

& e.

ATnenbCHHOBOM IeIPBI
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.
B kaxux BHyTPUKJIETOUHBIX ITPOIECCAX YUACTBYET XKejle30?

JlanHbIe OTBETHI: 'l 3.

OKHCIINTENHHO-BOCCTAHOBUTEIHLHEIS peaknuu

4 C.

Tpancnopt kucnopoja

2 d.

O06pa3oBaHHe aKTUBHBIX (OPM KHCIOpOa

_F'I e.

ﬂ O6patuMoe CBSI3BIBAHUE KUCIOPOaa

Bepnsbie otBeThI: L4 3.

OKHCIINTENHHO-BOCCTAHOBUTEILHEIC pCakuun

4 C.

Tpancnopt kucnopoja

2 d.

O6pazoBaHue aKTHBHBIX (POPM KHCIIOPOAA

4e.

O6paTI/IMOC CBA3BIBAHNC KHUCIIOPOJa

5
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BOIIPOC 3: 3ANIPOC HECKOJIBKHX OTBETOB



Brioepure BCE npaBujibHbIE 0TBETHI.
Y ropoxa IoceBHOTO CIiepMUil coepkuT B siape 11 xpomocom. CrenoBaTeIbHO, Y 3TOTO BHIAa B HOpMeE

JlanHbIe Ja.

OTBETHI: .
KneTka anukanbsHOW MEPUCTEMBI KOPHS COJEPKUT 22 XPOMOCOMBI

_o-'l b.
Krnerka-antunoaa cemszadarka coaepxur 11 xpomocom
_-'I d-
Krnetka hopmupyromerocs cemszadaTtka Ha CTaIuu MeTada3bsl BTOPOTO JeIeHus Metio3a comepkur 1 1

@ XPOMOCOM

Bepheie & a.

OTBETBI: .
Krerka anukanbHOW MEPHCTEMBI KOPHS COAEPKHUT 22 XPOMOCOMBI

_-'I b.

Knerka-anTunona cemsszadarka coaepxur 11 xpomocom

A d.

Knerka gopmupyromerocs cemszadyaTka Ha CTagun MeTadasbl BTOPOTOo JAeTIeHHs Meo3a coepskur 11
XpOMOCOM
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BOIIPOC 4: 3AIIPOC HECKOJBKUX OTBETOB

Bri0epure BCE npaBuiibHbIe 0TBETHI.
PeaktuBHOC JABMKCHUE XapaKTEPHO JJId CIACAYIOINIUX T'PYIIIT 0€eCI03BOHOYHBIX

JlanHbie OTBETHI: 'l b,

Kanbmapsr

_-'I d.
@ JlnunHKM cTpeko3

Bepusie otBeTsI: L4 b,

Kanbmapsr

2 d.

JlnunHKM cTpeKo3
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BOIIPOC 5: 3ANIPOC HECKOJIBKHX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
UYepes remaro-IuIalleHTapHBIA 0apbep B OPraHU3M IUI0Ja MOTYT IPOHUKHYTh

ﬂ Jlannbie oTBETHL: il .

Anturena



4 C.

Bupycsr

_-'Idu

ITonoBbie ropMOHBI

_-'I e-

Kucnopon

Bepnbie otBeTsI: L4 b,

Antunrena

2 c.
Bupycsl

2 d.

ITonoBbie ropMOHBI

_F'I e.

Kucnopon
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BOIIPOC 6: 3AIIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.

Konpyatble 4epBU — CETMEHTUPOBAHHBIE KUBOTHBIE, @ 3TO 3HAUUT, YTO BAOJIb IJITaBHOH OCH UX TeJla 3aKOHOMEPHO
MIOBTOPSIIOTCS] HEKOTOPBIE CTPYKTYpBL. BriOepute anemenTsl Tena Heperca — Opoasidero MHOTOIIETHHKOBOTO YEPBS,
MOBTOPSIIOLIMECS BJOJIb €T0 MepeJHe-3alHEH OCH.

JlanHbIie OTBETHI: ' g,

Opl"aHLI BBIACICHHUA

4 b.

HepsHbie y3ib1

A d.
[lenomudeckue MemKu

& e.

BV |

ITapanoguun

Bepnsbie otBeThI: L4 3.

OpraHbl BBIJICICHUS

4 b.

HepaHele y31b1

2 d.

Ilenomuueckre MEITKI

4e.

ITapanogun
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BONIPOC 7: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPONNYIMEHHOI'O TEKCTA

Hepe,u BaMHu I/I306pa)KeHI/I$I Pa3INMIHBIX CTa,)II/Iﬁ JKU3HCHHOT'O IIUKJIa HEKOTOPOT'O OpraHusma. PaCCMOTpI/ITe PUCYHKH U
BBITNTOJIHUTC 3aJIaHNs.

1. YcraHoBHTE MIPaBIIBHBIN MOPSIOK CTAIWH, HaunHAs ¢ SHIeKIeTKH. OTBET 3alUIINTE B OTBEJCHHOE IOJIC B BUIC
MOCJICIOBATEILHOCTH OYKB 0€3 3HAKOB MPEIMHAHUS U IIPOOEIIOB, PETUCTP HE BaXKEH.

Ortsert: [w]
2. Beibepute Bce paBUIIbHBIC XapaKTEPUCTUKHU TaHHOTO BHJIA )KHBOTHBIX (OTBET 3aIMIIKTE B OTBEACHHOE TI0JIC B BUJIC
. IOCJIEIOBATE/ILHOCTH JIATHHCKUX OYKB B aihaBUTHOM TOpsIIKe 0€3 3HAKOB MPEMUHAHUS U IPOOEIIOB, PETUCTP HE BAXKEH):

_‘ Ortser: [1]

3. Broummure B OTBECACHHOC TI0JIE PYCCKOC HA3BAaHUEC THUIIA, K KOTOPOMY OTHOCUTCH ﬂaHHBIﬁ BU:

Ortser: [g]

4. Buuiurte B OTBEACHHOE MOJIE PYCCKOE Ha3BaHUE Kilacca, K KOTOPOMY OTHOCHTCS XO35HH JaHHOTO BHJA:

Ortser: [0]

5. BmmmTe B OTBeIeHHOE NoJIe OyKBEeHHOE 0003HaueHne (HoTorpaduii, BEIIOJIHEHHBIX IPH HOMOLIH (IIyOpecleHTHOH
MHKPOCKOITHH.

Ortser: [K]

Bbi0pannbIii oTBeT:

1. YcraHoBuTe MpaBWIIBHEIN MOPSIOK CTaJNN, HAUUHAS C SHICKIeTKH. OTBET 3alUIINTE B OTBEICHHO
po0esIOB, PErUCTP HE BaXKEH.

Ortser: '/ BTBJIEA
2. BBI6epI/ITe BCC HpaBI/IJILHLIe XapaKTepI/ICTI/IKI/I JAHHOTI'O BU1a ) KUBOTHBIX (OTBGT 3aIllUIIUTE B OTBEAC



BOIIPOC 8:

MeToa OLleHKH

Tounoe coomsemcmaue

MeToa OLIeHKH

Tounoe coomeemcmaue

MeTo/ OlleHKH

Coenaodenue wabnona
Coenaodenue wabnona

Coenaodenue wabnona

MeTo OllEeHKH

Tounoe coomeemcmaue

MeTo/ OlleHKH

Tounoe coomsemcmaue

as(haBUTHOM TOpsiIKe O3 3HAKOB NMPEMHMHAHUS U IPOOEIIOB, PETHCTP HE BasKeH):

Ortser: & [Hu4ero He g1aHo]

3. Briumute B OTBCACHHOC M0JIC PYCCKOC Ha3BAHUEC TUIIA, K KOTOPOMY OTHOCUTCH I[aHHLIﬁ BUI:

Otser: & Kpyrasie uepsn

4. Bramute B OTBEACHHOC MIOJIE PYCCKOE HA3BAHUE KJIaCCa, K KOTOPOMY OTHOCHUTCS XO3SIWH JAHHOTO |

Orser: & MuiiekonuTamme

5. BnummTe B oTBeeHHOE 10Jie OyKBEeHHOE 0003HaueHue Gororpaduii, BEIMOIHEHHBIX IPH TOMOIIH

Orser: & A

“paBl/lJ'll)Hble OTBETHI 1JIsl: W

BI'BJIEA

IIpaBuibHbIe 0TBETHI 1J1s: |

ABD

IIpaBujbHbIE OTBETHI 1JIsI: €

[Kx]pyraste gepsu()?()20?020?0?020?020?
[Hu]emaroner()?()?020?0?0?020?0?0?
[TIm]epeuunomnonoctaeie()?()?()?2()?()?0)?0?0?2()?()?

HpaBl/l.H])H])Ie OTBEThI 1JIdA: O

MekonuTaronme

IIpaBuabHbIEe 0TBETHI 1JIs1: K

A
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3AITPOC MHOTOKPATHOI'O BBOJA NPOIIYIWEHHOI'O TEKCTA

IMepen BaMu - M300paXkeHUs pa3IMuHBIX )KUBOTHBIX (COOTHOLICHHS Pa3MepoB He coOutoieHbl). Onpeaenure, K KakuM
KJIaccaM OTHOCSITCSI 9TH XKHUBOTHBIE. 3allUIINTE PycCKHe Ha3BaHMe STHX KIIacCOB B OTBEJCHHBIE MO PSIOM C
COOTBETCTBYIOIMMH HOMEPAMHU.

%




1. [u]
2. [t]

3.yl
4.1[r]
5. [w]

BriOpanHbIii 0TBeET:

MeTo/ OlleHKH

Coenaodenue wabnona

Cosnaodenue wabnona

MeToa OLIeHKH

Tounoe coomsemcmaue

MeTo OLIEeHKH

Cosnadenue wabnona

Cosnadenue wabnona

MeToa OLIeHKH

Cosnaodenue wabnona

Cosnaodenue wabnona

MeTo/1 OLIEHKH

Cosnadenue wabnona
Cosnadenue wabnona

Cosnadenue wabnona

BOIIPOC 9: 3CCE

[epen Bamu - M300paXkeHUs pa3IMYHBIX )KUBOTHBIX (COOTHOLIEHHS pa3MepoB He coOitoieHsl). Onpe,
3anmumure pyccKkue Ha3BaHHe STHX KJIaCCOB B OTBEJCHHBIE IOJISI PSIJOM C COOTBETCTBYIOIINMH HOME
Y e B > 7

e
\Q
-
-

1.9 IMaykoo06pa3Hbie
2. 9 Maexonutaromue
3.9 AMbpuoduu

4.9 XpsimeBble pbIObI
5. @ PakooGpa3Hbie

ﬂpaBl/lﬂbele OTBETHI JIsI: U

[Mmayxoodpasusre( )?()?()?()?()?()?()2()?()?
[Aa]paxmumei( )?()?()?()?()?()?()?()2()?

IIpaBuabHBIE OTBETHI A5 t

Mekomnuraromnme

“paBl/l.Hl)]ll)lC OTBETHI AJIsI: Y

[33]emuoBoausie( )?()?()?2()?()?()?()?2()?()?
[Aa]mubuu()?()2()?()?()?()?()?()?()?

HpaBl/lﬂbele OTBETHI AJIs: I

[Xx]psamessie per6er( )?()?()?()?()?()2()?()2()?
[Xx]pameseie( )?()?()?()?()?()?()?()2()?

"paBMJlbllble OTBEThI 1JIsl: W

[Pplakoobpasuere( )?()2()?()?()?()?()?()?()?
[Be]sicurie paxoobpasubie( )?()?2()?()?2()?()?()?()?()?
[Mm]amaxocrpaxu( )?()?()2()?()?()?()2()?()?
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Ilepen Bamu TekceT, copep:kaimii NATh 0HOJOrHYeCKUX OIIUOOK. BHHMaTeIbHO POYTHTE €ro,
HaliguTe OIUOKH M 00bACHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIUCAB OTBET B OTBe/IEHHOE TOJIe.
Buumanue! Hcnpaenenue ¢hpazol uckniouumenvno ompuyanuem (Moxcem — He Modcem, umeem — He
umeem u m.n.) ne 3acuumsiéaemcs. Heooxooumo cghopmynupoeams ymeepoumenvrnoe npeonorcernue.

CnyxoBoii aHaIM3aTOp - CHCTEMa YyBCTBUTEIBHBIX CTPYKTYP (pElenTopOB), HEPBOB H IIEHTPOB HEPBHOM
CUCTEMBI, PACTIO3HAIOIINX M aHAJIH3UPYIOMINX 3BYKOBYIO HHpopMaIuio. YenoBedecknii opraH, HTParouit
Ba)XHYIO POJIb B BOCIIPHATHH 3BYKOB - YX0. DTOT OpraH MoJpasenseTcs Ha JBe YacTH - HapyKHOE yXO0 U
BHyTpeHHee. HapykHoe yXo - 3TO yllIHas pakOBHHA U HAPYXHBIM CITyXOBOM MPOX0A, KOTOPBIA
3aKaH4MBaeTcs OapabaHHOH nepenoHkoi. bapabanHas mepenonka oTAesIeT Hapy>)KHOe yX0 OT 6apabaHHOM
MOJIOCTH, KOTOpasi pacloioKeHa BHYTPpY TeMEHHOM KocTu ueperna. B 6apabaHHO# MOIOCTH HAXOIATCS
MOJIOTOYEK, HAKOBAJIbHS U CTPEMEYKO - TPH HEOOJIBIINX COWICHEHHBIX KOCTOYKH, KOTOPbIE YCHIINBAIOT U
mepenaroT Konebanns OapabaHHOW ITEPEeTIoHKH Ha OKHO BHYTPEHHETO yXa.

BuyTtpenHee yxo npeacTapiseT coOOl JJAOUPHUHT, B €70 COCTAaB BXOJAT YIUTKA U HOITYKPY>KHbIC KaHAIBI.
VYiuTKa - 3TO CIHpajbHO 3aKPYyYCHHBIM KOCTHBIH KaHal, BHYTPh KOTOPOTO OTXOIUT CHHMpalibHas KOCTHAs
IJIACTUHKA. BHYTpW ynWTKa 3amoiHeHa BO3AYXOM, B JTOW TMOJOCTH KOJIEOAHHWS PACIPOCTPAHSIOTCS W
JIOCTUTAIOT PelenTopoB ciiyxa. CKOIJIEHHE PEleNTOPHBIX BOJIOCKOBBIX KJIIETOK B TMOJOCTH YIUTKH - KOPTHEB
OpraH, €ro KJIETKH BOCIPHHUMAIOT KoleOaHus M NpeoOpa3yloT WX B CHTHAbl, IMepefaroliuecs Ha
JIEHJIPUTHBIE OKOHYAHUS TyBCTBUTEIHHBIX HEUPOHOB.

Tena 3TUX HEUPOHOB JIEKAT B YUACTKE LEHTPATILHON HEPBHOM CUCTEMBI - CIIUpAJIbHOM ranriuu. OTTyna

| 1O YEPENHOMY HEpBY CIIyXOBOM CHMIHal MHOCTYyHNAaeT B CIyXOBbIE LEHTPbI TOJIOBHOro Mosra. Chawana
,ﬁ I/IH(bOpMaIH/ISI AOCTUTAaCT YJIUTKOBBIX AACP MPOAOJIrOBATOr0 MO3ra, U3 HUX aKCOHbI UAYT B HUKHUC XOJIMUKH
YeTBEPOXOJIMUSI, PACTIOJIOKECHHBIE B IPOMEXYTOYHOM MO3Te. JTO IMOIKOPKOBBIE IIEHTPHI cityXa. M3 moakopku
nHpOpPMAIIUS HAaKOHEll MOCTYMAeT B BHICIIMHA IEHTP CIYXOBOTO aHAIM3aTopa - BHCOYHYIO KOPY OONBIIMX
HOJTYLIApUH.

JaHHbIH 1. Yxo0 noxpasnensercs He TONbKO Ha HapyKHOE M BHYTPEHHEE, HO eIlle U Ha CpejIHee.
OTBET:

2. bapabGaHHas OJIOCTh PacloioKeHa BHYTPH BUCOYHON KOCTH.
3. BHyTpH y/iHTKa 3aM0JHEHA XXHAKOCTBIO, 3 HE BO3LyXOM.

4. Tena 9yBCTBUTENBHBII HEHPOHOB, Ha KOTOPBIE ITOCTYIAIOT CUTHAIBI OT KOPTHUEBA OPraHa,
PAacIIoI0XKEHbI B yJacTKe neperpriecKoil HEpBHOI CHCTEMBI.

5. HmwkH#E XOIMHKH HUCTBCPOXOJIMHUS PCHOJIOKCHBI B CPEAHEM MO3TC.

Bepwnsrit [OtcyterByer]
OTBET
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BOIIPOC 10: 3AINPOC MHOTOKPATHOTO BBOJA MMPOINYIMEHHOI'O TEKCTA

B oannom 3ad0anuu 6am HeobX00UMO NpoaHAIUUPOBAMb (DpacmeHm meKcma, NOCEAUeHHbII
MemoouKe Uccie008aHull, U HA OCHOBAHUU CEOUX 3HAHUU U UHPOpMAYUU U3 MEKCMma 6bINOTHUMb
3a0anus.

Meton nonumepasHoit nenHoi peaxuuu (IILIP) B Hacrosimiee Bpemsi MIMPOKO MPHUMEHSIETCS B
ouosnorun u memunmue. Knaccuueckast TP mo3BosisieT momy4yuTh OOJBIIOE KOJHMYECTBO KOIHUM
uHTepecyrome Hac mociuenoBarensbHocTH JIHK. Crnemmduynocts maHHON peakmuu 0O0eCTieUrBaIOT
|HeGonpmme mocnemoBaTENEHOCTH HYKIEOTHAOB - mpaiiMepsl. VX TOAOGHparoT K 00OMM KOHIIAM
ammnuuupyemoro yuyactka JJHK takum oGpa3om, 4ToObl MOCIEI0BAaTENBHOCTh TaK HA3bIBAEMOIO
IpSMOTO IpaiiMepa COOTBETCTBOBAJA MOCIEIOBATEIBHOCTH HA 5°-KOHIIE IIeNH, TOT/a Kak oOpaTHBIN
npaiiMep oOpaTHO KOMIUIEMEHTapeH I[ocienoBaTenbHocTh Ha €€ 3’-koHue. Hanpumep, ecnu
uHTepecyomuii Hac yuyactok JIHK 3akanumBaercs mnocienoBarensHocThio 5 -AAGCTA-3°, To
oOpaTHbIil mpaiiMep OyaeT uMeTh mociemaoBaTenbHOCTh: 5 -TAGCTT-3". Uro0Obl mpaiiMepsl MOTIH



y3HaTh HeoOxoammyro mocienoBarenbHocTh JIHK cmecs g IIIP peakumm HarpeBarT 10
OTIpe/IeNIEHHOM TeMIEepaTyphl - TeMIepaTyphl OTXKUTA MpaiiMepoB. DTa TeMIlepaTypa pacCunuThIBACTCS
myTeM TMpuOaBJIeHUs K TeMIepaType IUIaBlIeHUs (TeMIeparypa, OpH KOTOPOW MPOUCXOTUT
pa3beIMHEHUE JBYXIICTIOUCYHOW MoJiekyiasl mpaimepa) 4°C  rpanycoB. JIHK-mommumepasa,
OCYILECTBIIAIONIAs peINIMKALNI0 uHTepecytomero Hac yyactka JIHK, ucnone3yer npaiimep B KauecTse
3aTpaBKU JUIsl Hadajla CHHTe3a. B pesynbraTe HaHHON peakluu MOJy4yaeTcsl KOMUs HeoOXOIuMOi
nocnenoarenpHoct JTHK.

Jiig Toro, 4to6bl pa3nuuuTh nociegosarenbHoctu JIHK, MOKHO UCTIOIB30BaTh PECTPUKTA3HI —
(hepMEeHTHI, KOTOpPBIC Y3HAIOT M Pa3pe3aroT CTPOTO OMPeeIICHHBIC TOCIEI0BATEIFHOCTH HYKICOTH OB
B JIHK (tak HaswsiBaeMble caiiThl pectpukimu). Hampumep, pectpukrasza Pfull, y xotopoii caiir
pectpukimu HeceT mocienoBarenbHocth 5 -GCATC|G-3", npu peakimuu ¢ IMOCIeI0BaTeILHOCTHIO
JTHK Oyner paspe3ath ee Ha jBa (parmMeHra, COAEpKallde Ha KOHIAX IOCIEIOBATEILHOCTH 5 -
GCATC-3 u5-G-3.

1.B npemiokeHHOH TOCIIEAOBAaTEILHOCTH HYKJICOTHIOB 3aKOIMpPOBaH MenTux anuHod 19
AMHHOKHUCIIOTHBIX OCTaTkoB. Bam HeoOXoammo momo0Opare mpaiiMepsl s aMIumduKanuu
HYKJICOTHIHON IIOCIENOBATEIBHOCTHA, KOAUPYIOLIEH [aHHBIA IENTHJA, HA4YMHAs CO CTapT-KOJOHA
(ATG), u cogepxameii crom-komoH (TGA, TAG, TAA). Ilomuure, 4T0o mpaitMepsl JOKHBI OBITH
cienn(UIHbBI U 00JIaAaTh MPUMEPHO OJUHAKOBOM TeMIIepaTypoil ruiaBineHus (paznuuus He Oonee 2-4
°C). Temmepatypa IUIaBIE€HHs paccuuThiBacTcs o ¢dopmyne: 2(A+T) + 4(G+C), rme OykBBI - 3TO
KOJIMYECTBO HYKJIEOTHUAOB KaXIOro THma. Pasmep Kaxmoro mpaiiMepa IOJDKEH COCTaBIATH 15
HYKJICOTUIOB. 3alMIIUTEe B OTBEJCHHOE IOJIE MOJIyUYCHHBIC MpaiiMepbl B HANpaBICHHH OT 5°- K 3’-
KOHI[y B BH/€ MOC/IeI0BATeJIbHOCTH 3arJaBHBIX JATHHCKHX OYKB 0e3 mpo0eioB (B TOM 4ucje
KOHIEBBIX) U YKAKUTE TEMIIEPATYPY UX TUIABJICHUSI.

5’ - CTTCAAAACATGTACATAAGCAGAAAAGCCTCTAAACCTACATATACTTCG
ACTATAAGACTAGAGTAAATA-3’

OtBet:

[psimoii mpaiimep: [X]

OOpartHsblit mpaiimep: [Y]

TemnepaTypa nuasneHus npamoro npaiimepa: [2]°C

TemnepaTypa nuasieHus oopatHoro npaiimepa: [K]°C

2. Tlomyuennslii B mpenpiaymieid yactu 3ananus [ILP mpomgykT BcTpawBaeTcss B IMIa3MUIY JUIS
CHUHTE3UpOBaHusl Oenka B Oakrepusix. BaM naHbl mociieoBaTeIbHOCTU (CalThl PECTPUKLHUH), IO
KOTOPBHIM JIBE PECTPHUKTa3bl (SHIOHYKJEa3bl pecTpukiuu) crneuuduuno paspesaror JHK. B otsete
YKOKUATE pa3Mep (parMeHTOB, KOTOpbIE TMOJy4aTcsi B pe3yjbTaTe€ pPEeaKIUu PECTPUKIINH,
MPOU3BEICHHONM ATUMHU PECTPUKTA3aMU ISl IUIa3MUIbL, COJAEpXalleil BCTaBKYy B IPAaBWIbHOU
OPUEHTAIINH 1IETIH.

Hindlll 5" - AJAGCCT - 3°

Scrl 5" - GCTTGAG|CTTT - 3°



Scrl
2225

MeCTO BCTaBKU

4500 rn.H.

@ npomoTop

OTBeT 3anuIINTe B OTBeJEHHOE 10Jie B BH/E MOC/IeI0BATEIbLHOCTH YHCEJ, PACIOJIOKEHHBIX 0
BO3PACTAHHUIO U Pa3/ieIeHHBIX OJUHOYHBIMHU NMPOoOeIaMHu.

Otger: [mM]

BoiOpaHHblil 0TBET:

B oannom 3a0anuu sam neobxooumo npoanaiuzuposams pacmenm mekcma, noce
3HaHUU u ungopmayuu us
Meroa nmonumepasHoit nienHoi peakiuu (I1L[P) B HacTosmee BpeMs: MIHUPOKO IT
MO3BOJISIET TOJIYYUTHh OOJBIIOE KOJUYECTBO KOMHN HHTEPECYIOLIEH HAc TOCIIE;
obecreunBarOT HEOObINIKE MMOCIEIOBATETLHOCTH HYKJICOTUOB - mpaiMepsl. X 1
JHK takum oOpa3zoM, 4ToOBI TOCIEI0BATEIHLHOCTh TaK HA3IBAEMOTO MPSIMOTO Tpa
L[EeNH, TOr/1a Kak OOpaTHBIN mpaiiMep 0OpaTHO KOMILJIEMEHTApEH MOCIEI0BaTEIbHO
yuactok JIHK 3akanumBaercs mociemoBarenbHOCThIO 5 -AAGCTA-3", T0 006p:
TAGCTT-3". UroObl mpaiiMepbl MOTJIM Y3HaThb HEOOXOMUMYIO MOCIIEAOBATENb
OTIPE/ICIICHHOW TeMITepaTyphl - TeMIIepaTyphl OTXKHATA NMpalMepoB. DTa TEMIIEPAT,
MIaBJIeHUs (TeMIepaTypa, Ipyu KOTOPOil MPOUCXOAUT pa3beMHEHNE ABYXIEOUYSH
OCYILECTBISIIONIAsl pEerIMKanuio uHTepecyromero Hac ydactka JIHK, ucnonb3yen
pe3ynbTaTe NaHHOM peakluy MOMy4aeTcsl KOs He0OXO0IMMOM MOCIeI0BaTeNbHOCT]
Jns toro, ytoObl paznuuuth nocienoBatenbHocTH JIHK, mMoxxHO umcmon
pa3pes3aroT CTPOro onpeAeNeHHbIe MocienoBaTeNbHOCTH HykieoTnn0B B JIHK (Tak
Pfull, y xoTtopoii caiiT pecTpUKIMH HeCET mocienoBarebHoCTh 5 -GCATC | G-37, 1)
ee Ha JiBa ()parMeHTa, CoJAepKalllie Ha KOHIax mociaenoBarenbHocT 5 -GCATC-3

1. B npenioxeHHON MOCIIe0BaTeIbHOCTH HYKICOTHUIOB 3aKOJMPOBAH MENTHUI [
nmoio0paTh mpaiMepsl IS aMITTUUKANA HYKJICOTHTHOM ITOCIIeIOBATEILHOCTH,
(ATG), u coxepxaieit cron-komon (TGA, TAG, TAA). IlomHuTe, 4TO Mpaiim
OJIMHAKOBOHM TemIieparypoil miaBieHust (pasnuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OYKBBI - 3TO KOJIMYECTBO HYKJICOTHIOB KaXJ0ro THma. Pasmep Kk
3anuiuTe B OTBEJICHHOE IMOJIE TMOJYYEHHBIE MpaliMephl B HAIMpPaBICHUU OT 5’-
JIATHHCKHUX OYKB 0e3 n1po0esioB (B TOM 4HcJIe KOHIEBBIX) U YKQXKUTE TEMIEPATYP

5’ - CTTCAAAACATGTACATAAGCAGAAAAGCCTCTAAACCTACATATA
ACTATAAGACTAGAGTAAATA-3’

OrtBer:

[Tpsamoii mpaiimep: “# ATGTACATAAGCAGA

Ooparnsrii mpaiimep: “# TTACTCTAGTCTTAT

Temneparypa niasieHus npsamoro npaiimepa: & 40°C

Temneparypa niuasiaeHus obpaTHoro mpaiimepa: “ 38°C

2. [lomyuennslit B npensiayniei yactu 3aaanus [P npoaykT BcTpanBaeTcs B mia
MOCJIEI0BATENBHOCTH (CAMThl PECTPUKIUU), 1O KOTOPBIM JIBE PECTPUKTA3bI (IHIC



OTBETE YKaXKUTE pa3Mep (PparMEeHTOB, KOTOPbIE MOIY4aTCs B PE3yNbTaTe PeaKlny
IUIa3MUABI, COAEpIKallel BCTaBKY B IPAaBUJIbHOM OpUEHTALUU LIETH.

Hindlll 5" - AJ/AGCCT - 3°

Scrl 5 - GCTTGAG|CTTT - 3

MECTO BCTaBKM

Scrl
4000 0

4500 n.H.

Scrl Scrl
2225 @ npomoTop 2225

OTBeT 3AIIMIIIUTE B OTBCEACHHOE II0JI€ B BH/JAC ITOCJACAOBATCIBHOCTH YHUCE]
OAUHOYHBIMHA npoﬁe.naMn.
Orger: & 526 1775 2271

MeTox oneHKH IIpaBuIBHBIE OTBETHI IJISI: X
Coodeporcum ATGTACATAAGCAGA
MeTo1 OLIEHKHU [IpaBuJIbHBIE OTBETHI AJs: Y
Coodepoicum TTACTCTAGTCTTAT
MeTox oneHKH IIpaBuIbHBIE OTBETHI JJISI: Z
Tounoe coomeemcmaue 40

MeTox oneHKH IIpaBuibHBIE OTBETHI JJIs1: K
Tounoe coomeemcmaue 38

Metoa oueHkH [IpaBu/IbHBIE OTBETHI IS M
Tounoe coomeemcmaue 517 1775 2268

4
u3 5 6ajli10B

BONIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakum 00pa3zomM MOKHO pa3feIuTh MOJIy4YeHHbIe B Ipeabiaymem 3agannu ¢gparmentsl JHK?
Kpatko onumuTe OCHOBHOM NPUHIMII JAHHOH METOAMKH.

Hauneii  [lomydenHsle B npeasiaymeM 3aganun parments! JJHK MoxHO pa3ienuTs, HCIONIB3Yst METO

OTBET: anekTpodopesa B arapo3noM reine. [Tox Bo3zeiicTBreM anekrpuueckoro mois, pparmentst JHK (B

3aBUCHMOCTH OT HX pazMepa) OyayT "IpoXoaAnTh" pa3HOe PacCTOSIHUE B arapo3HOM cyOcTpare (4eM KpyIHee
B (parMeHT, TeM MEHBIIIEe pacCTOsIHUE OH "TIPOHET").

Bepnbiit  [OtcyrcTByer]
OTBET

4
u3 5 6ajlioB

BOINPOC 12: 3ANPOC MHOI'OKPATHOI'O BBOJA NMPONNYIMEHHOI'O TEKCTA



Buumamenvro npouumaiime npeonodcennvle gpazmenml MeKcma u paccCMompume pUCyHKu, 3amem nepexooume K
BbINOTHEHUIO 3A0AHUI.

BAKHO! B nanHOM 3a1aHiH 0003HAa4YeHHs TEHOB AaHbI 3aTJIABHBIMH OYKBaMHU U KYPCHBOM, a HX 0€JIKOBBIX
IPOAYKTOB — NPSAMBIM IIPHPTOM.

®parment 1. [Tapazurrueckue pacTeHUs — IKOJIOTHYECKask TPyIIia OPraHu3MOB, ITPUCITIOCOONBIIIUXCS
oJIyuaTb HCOGXO[[I/IMBIG HCOPraHNM4YCCKUC MW OPraHUYCCKHUC BCHICCTBA OT CBOUX XO35C€B - JPYTHUX
pacTeHud Wi TpuOOB. Mukomapasutu3M (T.e. MapasuTH3M Ha Tpubax) IIMPOKO PACIPOCTPAHEH Yy
ramMeTo()uTOB MHOTHX CHOPOBBIX PACTEHHUH, HO HEPEIKO BCTpeyaeTcs U cpeau IBETKoBBIX. C apyroi
CTOPOHBI ITapasvuThbl BLICIIHUX paCTeHI/Iﬁ HU3BCCTHBI TOJIBKO Cp€au CCMCHHBIX. Hpouecc IIOTJIOIICHU A
MUTATEIbHBIX BEIIECTB y MHOTUX Mapa3UTUYECKUX IIBETKOBBIX OCYIIECTBIISETCS MPH ITOMOIIH 0CO00T0
opraHa - rayctopuu. [IpuyemM y MHUKOMapa3uTOB TayCTOpUH HE (POPMUPYIOTCS, & Y €IUHCTBEHHOTO
Npe/ICTAaBUTENIS Apa3UTUYCCKUX XBOWHBIX - Parasitaxus usta - oopa3syercst crieriuu4eckuii KOHTaKT ¢
TpaxcuJaMu XO03si1Ha, KOTOpBIfI OJHO3HAYHO Ha3BaTb FaYCTopHefI HCJIb34.

JInsi yCHemrHol peanu3alnuy JKU3HEHHOTO IMKIA MapasUTHYECKHM PACTEHHSIM HEOO0XOAWMO HalTh
CBOEr0 XO3s/MHA U YCTAaHOBHUTH ¢ HUM KOHTaKT. Ha pucynke 1 mokazan nmpopoctok mosuiuku (Cuscuta
SP.), pacTyuyii B HAaIpaBJICHUH CBOETO MOTEHIMAIBHOTO XO03SMHA, OPUCHTUPOM JUIS YErO SIBISIOTCS
BBIJIETISIEMbIE XO3SIMHOM BeliecTBa - TepreHbl (A-B). BykBoii I' o003HaueHO Ipyroe «xo3sHCKOE»
COEJMHEHHE — CTPUrOJIaKTOH. BemiecTBa M3 3TOM Ipynmbl OOBIYHO OTBEYAIOT 3@ IMPOLIECCHI POCTa
PaCTCHUA-XO034MHA H (bOpMHpOBaHI/Ie UM MHUKOPH3BI. O,Z[HaKO CTPUTOJIAKTOHBI XO35MHa CJIy’KaT
CTUMYJIOM JUIsS MIPOpPACTaHMsl CEMsIH Mapa3uTHYECKOTo IBETKOBOTo pactenus 3apasuxu (Orobanche
Sp) Baxno OTMCTHUTD, UTO CTCIICHDb CHGI_II/I(l)I/I‘IHOCTI/I B OTHOLICHUH XO035CB Y PA3HbBIX BUJI0B paCTeHI/Iﬁ-
apa3uToOB HEOAMHAKOBA, HAaIIpHUMEpP, IOBMIJIMKA OTIIMYACTCSA IIMPOKHM KPYrOM XO35€¢B, TOrjJa Kak
MHKOmMapasut mnoabenbHuk (Monotropa hypopitys, cem. BepeckoBbie) mnpuypoueH K TrpuOam-
CUMOHOHTaM €JIH.
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Pucynok 1. [IpopacTanue ceMsiH ¥ yCTaHOBJICHHE IEPBUYHOTO KOHTAKTa C X03IUHOM {3} Y MOBHIHKH
{1} u 3apasuxu {2}. BykBamu 0003Ha4YeHBI BBIJICTSIEMbIC XO35SHHOM BEIIECTBA, KOTOPHIE Mapa3uT
UCIOJIb3YET B KauecTBe curHana. A - B-pemnanapen, b - B-mupuen, B - a-nunen, I' — ctpuronaktoH.
IlosicHenust - B TEKCTE

®parment 2. (mo Shimizu, Aoki, 2019)

O,Z[I/IH U3 BAKHEUIINX ITAIIOB B )KU3HU pacTCHUA-1apa3uTa - 06pa30BaHI/IC KOHTAaKTa C X0O3sA1MHOM.
PaccmoTpuM, Kak 3TO MPOUCXOIUT, HA TPUMEPE MTOBWIMKU U €€ BO3MOYKHOT'O X0O35MHA — KPAITUBBHI.
CHauaina napa3uT 3aKpy4nuBacTCAd BOKPYT CTC6J’I$I X03sMHA. 3aTeEM HAUYUMHAETCS (I)OpMPIpOBaHI/IC
rayCTOpHUH, YTO UHIYLUPYETCSl CBETOM CHHETO U JAalIbHEro KpacHoro crnekrpa. Ha mepsom srarme
o0pasyercst aAre3uBHBINA AUCK (PUCYHOK 2, A), CIyXKaluil Ui MPUKPEIUICHUS Mapa3uTa K X03uHYy.
Baxxnoe 3HaueHME NMPU ’TOM UMEIOT 0COOBIE YUTMHEHHBIE KIIETKH, KOTOPbIEe (POPMHUPYIOTCS U3
MMOBCPXHOCTHOT'O CJIOA, PACIIOJIOKCHHBIC HAa KOHUYUKAX IayCTOPUH ITapasnuTa — MOUCKOBLIC ((FI/I(I)BI)),



BBIJICIISIONINE TEKTUHOBBIN “TieMeHT” (1111), MeKTuH Metuntpanchepassl (PMES) u
apabunoranakranoBbic Oenku (AGPS). Crernansasie AGPS (attAGPS) CHHTE3UPYIOTCS XO3SIMHOM,
aKTUBAIMS UX SKCIIPECCUH MHIYLUPYyeTCcs mapa3suToM. Ha cnemyromem stane «rudb» pacTyT,
pa3aBurasi KI€TKH X0351MHa B MOUCKAX MPOBOJAIICH CUCTEMBI, FayCTOPHUS IPOHUKAET BHYTPh (PUCYHOK
2, B). OToMy criocoOCTBYET BbIICICHUE TAPA3UTOM Crielu(PUIecKuX PepMEeHTOB, MOIUDUITPYIOIITUX
KJICTOYHBIC CTCHKU XO35IMHA, HAIIPUMEP, KCHIOTTTIOKaH-9HI0TPAHCTIIIOK03MIa3bl/ruapoasel (XTH).
Ha pucynke 2 (C) mpeacTaBiieH CIeIyIOIIMA dTall, U MOKa3aHa YKCIPECCUs TCHOB, CBSI3aHHBIX C

g depeHIIMPOBKOM MPOBOISAIIMX JIEMEHTOB KCHIIEMBI U (DJ109MbI POPMUPYIOIICHCS rayCTOPUU.
[TouckoBbie «rudbl», BCTYIAs B KOHTAKT C MPOBOISAIICH CHCTEMOW X031WHA, HAYNHAIOT TPEBPAIIaThCs
B KJICTKH IIPOBOJISAIIMX TKaHel nmapa3uta. Kietku rayctopun skcnpeccupytot reH CLE4L, mpoaykT
kotoporo aktTuBupyer WOX4 u nogaepxuBaet sxkcrpeccuio GSK3, 4To crmocoOCTByeT COXPaHSHUIO
KJIETOK MPEIIeCTBEHHUKOB IPOBOASIINX 3JIEMEHTOB B HeAUPHEPEHLIIUPOBAHHOM COCTOSIHHUH.
CHmxenne ypoBHs dkcripeccun CLE4L, mpuBoaut k Havanmy skcnpeccun BES1, unaynupytomiero

G depeHIIMPOBKY 3JIEMEHTOB KCHIIEMBI [Tapa3uTa. DTOT HNPOIECcC CIIOCOOCTBYET IKCIPECCUU

rena TED7, xapakTepHoro /i1t pa3BUBAIOLIMXCS JIEMEHTOB KCUJIEMbl. B KOHEUHOM UTOTE KJIETOYHAs
CTEHKA KJIETKHU TM(bI CUJILHO UCTOHYACTCS, B HEW MOSBIISIIOTCS nepdopannu, 1 00pa3yeTcsi CKBO3ZHOE
COCIMHEHUE C AJIEMEHTAMH KCHJIEMbI X03suHa. PazBuTue 31eMeHTOB (h105MBI BUIOCTICHU(DUIESCKUI
porecc.
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Pucynok 2. ®opmupoBaHue raycropuu noBuwivku. A. O6pazoBanue aaresuBHoro aucka. b. Cexpenus
(epMeHTOB, YJacTBYIOLIUX B MIEPECTPOIKE KIETOUHBIX CTeHOK. C. DKcIpeccus FeHOB, CBA3aHHAsI C
muddepeHnmauei 371eMeHTOB IPOBOAIIEH CUCTEMBI. I - IPE/IIECTBEHHUK U 311 - 3peJIbli
MPOBOJAIINI 3lIeMeHT KcuieMsl. [loscHenus - B Tekcte. Ha naHHOM pucyHke T 0003HadaeT
aKTHBAIMIO DJIEMEHTa, a | - UHTHOUPOBAHHE.

B kastcoom u3 npueedénnvix nusxce 3aoanuii evivepume BCE npasunvuvie eapuanmot omeema. Kascowviit omeem
3anuwiume 6 CReYUAILHO OMEEOCHHOE NOJIe 8 8U0e NOCe008AMENbHOCHU OYKE 8 andasumnom nopsaoke 6e3 3HaKoe
npenunanus u npooenoes (pecucmp He earcen).

1. ITpounTaiiTe pparmeHT 1 1 BbIOEPUTE BepHbIE YTBEPKICHUS.

a. ,HHS[ HOpMaHBHOﬁ KUBHCACATCIbHOCTH BCEM PACTCHUAM-TIapa3suTam HCO6XO}II/IMO TCCHOC B3aHMOHeﬁCTBHe C XO3AHMHOM
b. Bce mapasuTuueckue BETKOBBIE paCTEHH 00pa3yloT TrayCTOpUH

c. 'ameTouTEI HEKOTOPHIX MOXOBHIHBIX PACTEHHH Mapa3uTHPYIOT Ha rpudax

d. [Tapa3utnyeckne pacTeHUs] BCTPEUAIOTCS CPENIU FOJIOCEMEHHBIX

Ortser: [K]

2. ITpounraiite ¢pparmenT 1, paccMoTpuTe pHCYHOK 1 M BHIOEPHTE BepHbIE YTBEP KACHHS.

a. Cpeny CUTHAJIBHBIX MOJIEKYJI, HCTIOJIb3yEMBIX TAPa3UTHUECKUMH PACTEHUSIMH, IPUCYTCTBYIOT IMKIMYECKUE COSANHEHNUS
b. CTpUrosakTOHBI UMEIOT OTPaHMYCHHBIN PayC PACIPOCTPAHEHH S, IOITOMY CEMEHa 3apa3uXH [IPOPACTAIOT TOJIBKO MPU
OYCHb TCCHOM KOHTAKTE C KOPHEM XO34HMHA



¢. CurHajbHbIe TEPIEHBI, Ha KOTOPBIE PEATUPYIOT TTAPA3UTHI, BBIIEIAIOTCS B OCHOBHOM OpraHaMM IT00ErOBOM CHCTEMBI
XO35MHA

d. CemeHa napasuTHYECKUX PACTEHUH MPOPACTAIOT TOJIBKO IPU HAJUYMU HETIOCPEACTBEHHOTO KOHTAKTA ¢ TKAHAMH
XO35MHA

Otser: [M]

3. lIpounTaiite pparMenT 2 U BLIGEPHUTE BEPHBIE YTBEPKICHUS:

a. B o0ecrieueHnu MpUKpPEIJIEHNs YUACTBYIOT (EPMEHTEI, BEIPAOATHIBAEMEBIE KIETKAMH ar€3HOHHOrO0 JIUCKa

b. KiteTkn, npeBpallaromuecs B IOMCKOBLIE TU(BI, 00pasyroTCs U3 MapeHXUMBI

¢. [IpOHMKHOBEHUIO TAYCTOPHHU CIIOCOOCTBYET Pa3MArYeHHE KIIETOYHBIX CTEHOK XO35MHA MO AeHCTBHEM (PEPMEHTOB,
BBIPa0ATHLIBAEMBIX KIIETKAMM CAMOT'0 XO3MHA ITPU HX CTUMYJIMPOBAHUH [TAPa3HTOM

d. Aaresuu mapasuta crocoOCTBYIOT KaK XUMUUYECKHUE, TaK U (pU3HIeCKUe PaKTOPhI

Ortser: [n]

4. Onupasicr Ha HH(pOPMALIO, MTPUBEIEHHYI0 BO ¢pparMeHTe 2 U Ha PUCYHKe 2, BbIOepuTe MPaBHIbHbIE
yTBep:kIeHHUsl, XapaKTepu3yloliue npouecc 00pa3oBaHus NPOBOJAAIIMX TKAaHel napa3sura:

a. Camxenne ypoBHs 3kcripeccnut GSK3 mpuBoaut k cuaTe3y BESI

b. Korna cHmxaercs ypoBens skcnpeccnn WOX4, HaunmHaeTcs nporece audQepeHnnpoBKr IPOBOISIINX YIEMEHTOB
c. AGPs HakamMBaroTCs B KJIIETOUHBIX CTEHKaX KaK MOBUJIMKH, TaK U KPAIHBBI

d. C Hauanom au¢dpepeHIMpOBKH TPOBOISIINX KCHIIEMBI, ypoBeHb dkcrpeccun TED7 noBblmaercst

Ortser: [p]

5. Mcnonb3yst HH(OpMaNuio, IPUBEIEHHYI0 B TEKCTOBBIX ()parMeHTax M Ha PUCYHKAX, a Tak:ke Bamu 3Hanus,
BbIOEpUTE BepHbIe YTBEPKICHUS:

a. @epmenTsl, Takue kak X TH, crmocoOcTBYIOT epecTpoiike KIIeTOYHON CTEHKU XO35HHA

b. Cuscuta - ctebneBoii 00nHUraTHbIi napasut

c. TpaHcnopT BOABI MEXAY Mapa3suTOM U XO3IHHOM OCYIIECTBIISICTCS TOJIBKO IO MEPTBBIM KJIETKAM, a aCCHMUIISITOB - 110
KHUBBIM

d. JInmaiHUKY, pacTylre Ha KOPE AEPEBLEB, ABISIOTCS apasuTaMy

Ortser: [X]

BoiOpaHHblii 0TBET: Brumamenvno npouumaiime npeonodicennvle Gpazmenmsl mekcma u paccmMompume pucyHku, 3amem
BAKHO! B nannoM 3aganum 0003HaYeHHsI TeHOB JaHbI 3alJIABHBIMU OyKBAMHU U KYPCUBOM, a
®parment 1. Ilapasutuyeckue pacTeHHs — DSKOJOTMYECKass TIpynmna opra

HEOPraHUYECKUE ¥ OPraHMYECKUE BEIECTBA OT CBOMX XO035€B - APYTUX PAaCTCHUU U
LIIMPOKO PaCHpOCTPAHEH y raMeTO(PUTOB MHOTMX CIOPOBBIX PacTEHHil, HO HEpen
NapasuThl BBICHIMX PAaCTEHUH M3BECTHBI TOJILKO Cpeau ceMeHHbIX. IIporecc moriic
LBETKOBBIX OCYIIECTBJIAETCA IMpPH MOMOIIM OcoOOro opraHa - rayctopuu. llpuy
SIMHCTBEHHOTO MPEICTABUTEIs Mapa3UTHYECKUX XBOMHBIX - Parasitaxus usta - oof

KOTOPBIN OHO3HAYHO HA3BaTh TrayCTOPHUEH HEIb3SI.

JIisl yCTIelHO# peaiu3aliy JKH3HEHHOTO IHKIA Mapa3UTUYEeCKHUM PACTCHHUSIM He
koHTakT. Ha pucynke 1 mokasan mpopocrok mnoBwiuku (Cuscuta sp.), pacty
OPUEHTHUPOM JIJIsl YETO SIBIISIFOTCSI BBIICISIEMbIE XO3SMHOM BeIIecTBa - TepreHbl (A-E
— CTPUroJakTOH. BemrecTBa W3 3TOW TPYMIBI OOBIYHO OTBEYAIOT 3a MPOIECCHI P
OIHAKO CTPHUTONAKTOHBI XO3SMHA CIYKAT CTUMYJIOM JUIS TIPOPACTaHHs CEMsH map.
Sp.). BaxxHO OTMETHTH, YTO CTENEHb CHENU(UYHOCTH B OTHOIICHUU XO35CB Y Pa3)
MOBUIIMKA OTIIMYACTCS IIUPOKUM KPYTOM XO035I€B, TOTa KaK MUKOMAPA3UT MOAbEIbt

rpubam-cUMOMOHTAM €.



Pucynox 1. IIpopactanue cemsiH U yCTaHOBJIEHUE MEPBUYHOTO KOHTAKTA C XO3STMHOM
0003HaYEHBI BBIJIEISIEMbIE XO3IMHOM BEIIECTBA, KOTOPBIE Mapa3UT UCIIONIb3YET B Kat
nuHeH, [ — crpuronaktoH. [losgcHeHus - B TEKCTE

®parment 2. (mo Shimizu, Aoki, 2019)

OnvH U3 BaKHEHIINX ITANOB B )KU3HU PAaCTCHHUsA-TIApa3uTa - 00pa30BaHHE KOHTAKTA
MpUMepe MOBUIIMKH U €€ BO3MOXKHOTO X035MHa — KpanuBbl. CHauana napasur 3aKkpy"
(hopMHpOBaHKE TAyCTOPUH, YTO HHIYIIUPYETCS CBETOM CHHETO M JAJIbHETO KPACHOT
(pucyHoKk 2, A), crykaluil Asl IpUKpEIUICHHs apa3uTa K X03auHy. BaskHoe 3Haue
KOTOpBIE (POPMUPYIOTCS U3 TIOBEPXHOCTHOTO CJIOS, PACIIOJI0KEHHBIE HA KOHYHMKAX Ta
MEKTUHOBBIH “nemMent” (I1), neKTHH MeTraTpancdepassl (PMES) u apabunoranaxr:
CHHTE3HUPYIOTCS XO35MHOM, aKTUBAIUS UX SKCIIPECCUN HHIYITUPYETCS Tapa3uToM. H
XO035IMHA B MOMCKaX MPOBOSIEH CUCTEMBI, FayCTOPHsI IPOHUKAET BHYTPh (PHUCYHOK
cienu(puIeckux GepMeHTOB, MOTUPUITPYIONUX KIETOYHBIE CTCHKH X035IMHA, HaII|
(XTH).

Ha pucynke 2 (C) mpeacTaBiieH cleIyroIui 3Tal, 1 0Ka3aHa YKCIPECCHS TEHOB, Cl
KcuieMbl U (i103Mbl popMupyroieiics raycropuu. [lonckoBble «rugb», BCTymnas B 1
MpEeBpaIaThCs B KIETKH MPOBOASAIINX TKaHEeW mapa3uta. KIeTku raycTopun sKCIpe
aktuBupyetr WOX4 u nonaep:xupaet 3xcnpeccuto GSK3, 4To crnocobcTBYeT COXpaH¢
B Heau( depeHIrpoBaHHOM cocTosiHIH. CHIbkeHne ypoBHS 3kcrpeccuu CLE4L, npr
T PepeHIIMPOBKY 2JIEMEHTOB KCHIIEMBbI ITapa3uTa. ITOT MPOLIECC CIIOCOOCTBYET IK(
AJIEMEHTOB KCHJIEMBI. B KOHEYHOM HTOTE KJIETOYHAs CTEHKA KJIETKU TU(BI CHITBHO Ui

CKBO3HO€ COCIUHEHHUE C PJIEMEHTAaMH KCHJIEMbI X0351Ha. Pa3BuTHE 3JIEMEHTOB (I)J'IOB
A B C

prEALLY:
¢/
P




MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomsemcmsue

MeTox OlIeHKH

Tounoe coomeemcmaue

MeTo OLIeHKH

Tounoe coomeemcmaue

MeToa OLeHKH

Pucynox 2. ®opmupoBanue rayctopun moBuwinku. A. OOpa3oBaHHEe are3UBHOTO ¥
MepecTpoiiKe KIeTOYHbIX cTeHOK. C. DKcmpeccus TeHOB, CBA3aHHas ¢ AuddepeHmnmna
MIPEIUIECTBEHHUK U 311 - 3peblii IPOBOAAIIUI 3JIeMeHT KcuiieMbl. [losicHeHus - B Tel
JJIEMEHTa, a | - HHTHOUpOBaHHE.

B kascoom u3 npueedénnvix nusce 3aoanuii evioepume BCE npasunvnuvie séapuanmor omeema. K
nocnedosamenbHocmu 0yKe 6 angasumnom nopaoke 6e3 3HaK08 NPEnUHAHUA U nPobenos (pecucn

1. IpouuTaiite hparMent 1 1 BoIGEPUTE BEePHBIE YTBEPKICHHS.

a. J[is HOpMaITbHOM JKM3HEIEATEIBLHOCTH BCEM PACTEHUSIM-TIApPa3sUTaM HeOO0XOAUMO TECHOE B3aHMOJIC
b. Bce mapasutiuyeckue IBETKOBBIE PACTEHUs 00Pa3yIOT rayCTOPUH

c. T'aMeTopUTEI HEKOTOPBIX MOXOBUIHBIX PACTEHUI TAPA3UTUPYIOT Ha Ipubdax

d. TTapasuTHYecKne pacTEHUs BCTPEYAIOTCS CPEAU OJOCEMEHHBIX

Ortser: " acd

2. lIpounTaiite (pparment 1, paccMOTpHUTE PHCYHOK 1 1 BHIGEPUTE BEPHbIE YTBEPKICHHS.

a. Cpel CHTHAITBHBIX MOJIEKYJT, UCTIOIB3YEMBIX MTApasHTHIECKUMH PACTEHUAMH, TIPUCYTCTBYIOT IIHK!
b. CTpHUronakTOHBI HMEIOT OMPAaHUYEHHEINH PaJnyC PACIPOCTPAHEHUSI, IOITOMY CEMEHA 3aPasUXH TIPO
¢. CUrHaIbHBIE TEPIIEHEI, HAa KOTOPBIE PEArMPYIOT MAPA3KTHI, BEIIEIAIOTCS B OCHOBHOM OPraHaMu Iof
d. CeMena mapasuTUUECKUX PACTEHHH TPOPACTAIOT TOJNLKO MPU HATMYMU HETIOCPEACTBEHHOIO KOHTAI
Otser: " abc

3. [Ipouuraiite ¢pparmMenT 2 u BbIOepuTEe BEepPHbIE YTBEP:KICHHUS:

a. B obecneuennn npuKpeIsieHns y9acTBYIOT ()epMEHTHI, BBIPAOATHIBAEMBIE KICTKAMHU aJT€3HOHHOTC
b. Kierku, npeBpamaroniiecs: B HOUCKOBBIE TH(]EI, 00pa3yloTcs U3 NapeHXHUMBI

¢. [IpOHHUKHOBEHHIO TayCTOPHH CIIOCOOCTBYET pa3MsATYCHUE KIIETOYHBIX CTCHOK XO35SUHA MO ICHCTBI
CTUMYJIMPOBAHUU IMapa3uTOM

d. Anresun napasura cocoOCTBYIOT KaK XUMHYECKHE, TaK U PU3NUYecKUe (HaKTOphI

Orsert: " ad

4. Onupasicr Ha HHPOPMALNIO, MTPUBEIEHHYI0 BO ¢pparmMenTe 2 U Ha PUCYHKe 2, BhIOepuTe mpar
NPOBOASIIIUX TKAHEH napa3ura:

a. CHmxenue ypoBHs 3kcnpeccun GSK3 npusoaut k cunresy BES1

b. Korna camxaercst ypoeHb skcnpeccun WOX4, HaunHaeTcs nporecce 1udQepeHIMpOBKY IPOBO/Is

¢. AGPs HakarimMBaroTCs B KJICTOUHBIX CTEHKAX KaK MOBUIIUKH, TAK U KPATIUBBI
d. C nauanom nuddepeHInpoOBKY IPOBOSIIUX KCUIEMBI, YPOBEHb dKcipeccuu TED7 moBsItiaeTcst

Orser: "4 abcd

5. Mcnogib3yst MH(OPMaLUIo, IPUBEACHHYI0 B TEKCTOBBIX ()parMeHTaX U HA PUCYHKAX, a TAKIKe
a. ®epmentsl, Takue kak X TH, ciocoOCTBYIOT mepecTpoiike KIICTOYHOH CTEHKH XO3SIHHA

b. Cuscuta - cTe6neBoii 00IUraTHBINH TAPa3UT

c. TpaHcHoOpT BOABI MEXKTy Mapa3uTOM M XO3SHMHOM OCYLIECTBIISIETCS TOJIBKO O MEPTBBIM KJICTKAM,

d. JInmaiHUKH, pacTyIine Ha KOPe IEPEBLEB, ABISIOTCS Tapa3sUTaMu
Orser: & ad

IIpaBuabHBIC OTBETHI AJI: K

acd

np‘dBllﬂhtht‘ OTBETHI JJIdA: M

abc

I'lpal;um,m,lc OTBETHI AJIsfA: N

ad

npﬂlilldll)lll)l(} OTBETHI AJIs: P

abcd

n[)‘dBlIIthhlt‘ OTBETHI AJIfA: X
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Tounoe coomsemcmsue ab
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3ATTIPOC MHOTOKPATHOI'O BBOJA INPONNIYIIEHHOI'O TEKCTA

VY cymuaThIX rpu0OB (aCKOMUIIETOB) BCE CIIOPBI, 00pas3yrolecs B pe3yibTaTe Meio3a U3 OJHOM 1 Toi
’Ke JUIUIOUTHOM KIIETKH, OCTal0TCs B 001Iel 00o10uke — cymKe. [Ipu 3ToM cTpoeHne CyMOK y pa3HbIX
acKoMuLeTOB pazHoe. Y Neurospora crassa Bce Clopbl B CYMKE pacIojI0XkKeHbl B O/IHY JHMHHIO, B
CTPOrOM COOTBETCTBUU C OPSIIKOM pacxoskaenus xpomatu (I-e u ll-e nenenue meitosa
OPHEHTUPOBAHBI y 3TOr0 rpuda oauHakoBo). Kpome Toro, kaxkaas criopa JelIUTCs OJUH pa3 MUTO30M B
TOM e opueHTaunu. Kak OyayT BBITIAAETh CYyMKH, €CITM HCXOIHBIN TUTUION] OBLT T€TEepO3UTOTOM
a.8.? [Ipennonoxum, 4to amiens &, IPUBOJUT K KPACHOM OKpacKe CIOpHI, a ajliieslb &, — K OTCYTCTBUIO
OKpacku (cropa okasbiBaeTcst 6es10i). 3anonnuTe Tadbauiy. B oTBerax ucnomb3yiite cieayromue
o0o3HaueHus: KpacHas criopa — R, 6enas criopa — W. @eHOTHUTIBI Pa3HBIX CIIOP HE pa3fersiTe
npoOeamu Wik 3HaKkamu npenuHanus (npumep: RW). B nocnensem 3aganiy 3anuiinTe BAPUAHTHI
pacIoyIo;KeHHs KJIETOK B CyMKe, HE pa3zeisis UX NpolesiaMu, a CaMyd CYMKH OTIEIIUTE IPYT OT Apyra

OJMHOYHBIM HpO66J’IOM.

KonnyecTBo KJIETOK B CyMKe [K]
[TnouaHOCTD KaX 101 U3 HUX [1]
(N mam 2n)
Cpenu HEX: KOJINYECTBO KIIETOK, HECYIIIUX [m]
ajuiens a,
KOJINYECTBO KIIETOK, HECYIIUX [n]
aiens a,
BhInuimTe pacnonoxeHne KIeTOK B CYMKE, €CITH KpaiiHss JieBasl KJICTKa KpacHast [f]
M3BECTHO, YTO: KpaiiHsis eBas kiuerka Oecisernas | [9]
BeimumimTe Bce BO3MOXHBIC BapHaHThl CyMOK, €CIIM B OJHOW W3 Xpomarua B ucxomHoit | [h]
JIMTUTOUTHOM KIIETKE MPOM30IILIa MyTanus d; — a,

Briopannplii oTBeT: VY cymuaThIX rpr0OB (aCKOMHIIETOB) BCE CIIOPBI, 00pa3yIolIecs B pe3ybTaTe Mekt
oOuieit o6oouke — cymke. [Ipu 3TOM cTpoeHHe CyMOK Y pa3HbIX aCKOMMIIETOB Pa3]
PAacIioyIOKEHb! B OJJHY JINHUIO, B CTPOI'OM COOTBETCTBUU C MOPSAIKOM PACXOXKICHUS
sTOrO TpHrba OAMHAKOBO). Kpome Toro, Kaxas criopa JAeIUTCS OJUH Pa3 MUTO30M 1
UCXO/HBINA aumions Obl1 rerepo3uroroi &.a,? [Ipennoaoxkum, 4to amiens &, IpuB
OTCYTCTBHIO OKpacKH (Cropa oka3sIBaeTcs 0emnoit). 3anonaute Tabnuiy. B orBeTax
R, 6enas cnopa — W. deHoTUIBI pa3HBIX CHOP HE pa3jesiiTe npodenamMu WK 3Hak
3aIUIIATE BAPUAHTHI PACTIOJIOKEHUS KIIETOK B CyMKe, He pa3Aeiisis HX MpoOesiaMH,

npobesom.

KonnuecTBo KieTok B CYMKC

IImouaHOCTE KaXXa0u U3 HUX
(n wm 2n)

Cpenu Hux:

KOJIMYECTBO KIETOK, HEC
aJIeln a,

KOJIMYECTBO KIETOK, HEC
amiens d,

Brimuiute PACIIOJIOKCHHUC KIICTOK B CYMKE, €CJIN

KpaiiHss JeBas KJIeTKa K




MeToa OLlEeHKH

Tounoe coomeemcmaue

MeTo OLlEHKH

Tounoe coomeemcmaue

Tounoe coomeemcmaue

MeToa OLlEeHKH

Tounoe coomsemcmsue

MeToa OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue

MeToa OLIEHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomeemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmaue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue

Tounoe coomeemcmaue

HW3BECTHO, YTO:

KpaiiHss jeBas KieTka 0

JUIIJIOUTHOM KJIETKE IPOM301LIa MyTarus &, — &,

BrimuimmTe Bce BO3MOKHEIC BapHaHTbl CYMOK, €CJIM B OI[HOfl U3 XpoMaTuJg B

IIpaBuabHbIe 0TBETHI 11 K

8

IIpaBuabHbIE OTBETHI 1JIs: 1

1n
n

np‘dl;ll.\ll)lll)lc OTBETHI 1JIsi: In

4

np‘élBlUlbllblC OTBETHI AJIfA: N

4

I'lpammmlme OTBETHbI AJIsA: f

RRRRWWWW

np‘élBlUlbllblC OTBETHI NJIsl: g

WWWWRRRR

I'lpammmlme oTBeThI JJsi: h

RRWWWWWW WWRRWWWW WWWWRRWW WWWWWWRR
RRWWWWWW WWWWRRWW WWRRWWWW WWWWWWRR
RRWWWWWW WWWWWWRR WWRRWWWW WWWWRRWW
RRWWWWWW WWRRWWWW WWWWWWRR WWWWRRWW
RRWWWWWW WWWWRRWW WWWWWWRR WWRRWWWW
RRWWWWWW WWWWWWRR WWWWRRWW WWRRWWWW
WWRRWWWW WWWWRRWW WWWWWWRR RRWWWWWW
WWRRWWWW RRWWWWWW WWWWRRWW WWWWWWRR
WWRRWWWW WWWWRRWW RRWWWWWW WWWWWWRR
WWRRWWWW WWWWWWRR RRWWWWWW WWWWRRWW
WWRRWWWW WWWWWWRR WWWWRRWW RRWWWWWW
WWRRWWWW RRWWWWWW WWWWWWRR WWWWRRWW
WWWWRRWW WWRRWWWW RRWWWWWW WWWWWWRR
WWWWRRWW WWRRWWWW WWWWWWRR RRWWWWWW
WWWWRRWW WWWWWWRR WWRRWWWW RRWWWWWW
WWWWRRWW WWWWWWRR RRWWWWWW WWRRWWWW
WWWWRRWW RRWWWWWW WWRRWWWW WWWWWWRR
WWWWRRWW RRWWWWWW WWWWWWRR WWRRWWWW
WWWWWWRR RRWWWWWW WWRRWWWW WWWWRRWW
WWWWWWRR WWWWRRWW RRWWWWWW WWRRWWWW
WWWWWWRR WWRRWWWW RRWWWWWW WWWWRRWW
WWWWWWRR RRWWWWWW WWWWRRWW WWRRWWWW
WWWWWWRR WWRRWWWW WWWWRRWW RRWWWWWW
WWWWWWRR WWWWRRWW WWRRWWWW RRWWWWWW



10
n3 10 6ax0B

BOIIPOC 14: 3CCE

Hatime paszeepHymbili omeem. Ucnonb3ylime Onsi omeema cneyuasbHO omeedeHHOoe rnore.
BosHnkHOBeHMe GakTepuanbHbIX LWTaMMOB, 06nagatoLwmx YCTOMYMBOCTBIO K aHTUBMoTMKam, B TOM
yncrne N MynbTUPE3UCTEHTHOCTbIO, CTAHOBUTCH akTyasibHOW MpobrnemMon COBPEMEHHOW HayKu.
OnnwnTe W3MEHEHNs, KOTOpble AOJMPKHbI MPOU3ONTU B OakTepuanbHOW KneTke, 4TobObl OHa
nprnobpena yCToOMYNMBOCTb K aHTMOMOTUKY. [NpeanoxuTe Knaccuukaumio Takux UISMEHEHWIA.

JlaHHBI!

Urto0bI OakTepus Mprodpeia yCTOHINBOCTh K aHTHOMOTHKY, TOJDKHA IPOM30HTH TeHHAS MyTaLus, B
OTBeT:

€3yIIbTaTe KOTPOH peAKIIHS WA IIPOLIECC, MHTUONPYEMBIA aHTHOMOTUKOM, IIEpeCTall OBITEH  YKM3HEHHO
Y. ) Y )

ﬂ BakHbIM". ClietoBaTeNbHO, OaKTepHst He OyAeT Morudarh Npy Bo3/AeiicTBUM aHTHOMOTHKA. Takxke OakTepHs

MOJKET Ha4aTh BHIPA0ATHIBATH BEIIECTBA, Pa3pyIIAIOIIAE AHTUOUOTHK (OKa3hIBAIOIINE XUMUUCCKOE
BO37clicTBUE). MoanupuKamoHHasi ©3MEHUYUBOCTb.

Bepubiii  [OrcyrcTByerT]
OTBET

1
u3 10 6ax10B

BONIPOC 15: 3CCE

IIpencraBieHHble H300paKeHUs] HIITIOCTPUPYIOT HCIOJIB30BAHNE PA3IHYHBIX METOI0B U

TEeXHOJOruii MpH UCCJIETOBAHUN FyﬁOK — HU3IIMX MHOTOKJIETOUYHBIX KHBOTHBIX. BbIoJIHHTE
3aJaHud, 3alIMCaB OTBETHI B CIICHHUAJIBHO OTBe,IIéHHOG moJie.




1. YcraHoBuTE COOTBETCTBHE MEXKIY H300pasKeHUAMH, IPUOOPAMHU M JIeMEHTAMH METOIHK,
KOTOpPbIe HCIO0JIb30BATNCH NP MOJYYeHHH JAHHOI0 H300paxeHus. 3anuImTe KaxKaoe
MoJIy4eHHO€e COOTBETCTBHE B MoJie 1Jisi 0TBeTa B Bujae X - Y - Z, rjae X - OyKBeHHOe
o0o3HaueHMe N300pakeHus:, Y - HOMep npudopa (apadckas uugpa), Z - Homep MeTOAUKHU
(puMmckas nuuppa). BHUMAHUE! Onun u3 npudopoB u o{HA U3 METOAMK — JIUIIIHHUE!

[TpuGopsr: DJEeMEHTbl METOHK:

1. Kamepa st anekrpodopesa |. 3akiroueHne 00beKTa B mapaduH s MOTYyICHUE
cpesa

2. 3epkajbHast Q)OTOKaMepa c Il. Paznenenne cMecu MoJIeKyII

00BEKTHUBOM JIJIs1 MAKPOCHEMKHU

3. DJIIEKTPOHHBI MUKPOCKOIT I1l. HambuteHre Ha MOBEPXHOCTh O0BEKTAa TOHKOTO
MOKPBITHUS U3 YIIIEpO/ia WIH 30J10Ta

4. CBETOBOI MHUKPOCKOI IV. O6paboTka 00beKTa PIyopeCcCIeHTHBIM
KpacHuTeineM

V. Hcnonbs3oBaHue BOJIOHENPOHUIIAEMOI0 OOKCa €
MPO3pPavyHON CTEHKON

VI. U3rorosnenue cpesa toymuHon okoiio 0,05 Mmxm

2.1. KiieTkn, noka3aHHble Ha pUCYHKax A U B, 00pa3yloT cTeHKH BHYTPEHHHMX KaMmep TeJia
skuBOTHOTO. [loJI0CTH 3THX KamMep coobuIaeTcs ¢ OKpYyKawuleil cpenoil. KakoBbl pyHkumnu
ITHX KJIETOK? YKa’KuTe ABe caMble INIaBHble (DYHKIIUM 3THX KJICTOK.

2.2. Kak Ha3pIBaeTCsl KJIETKA, 0003HAYeHHAasi cTpekoii Ha pucyHke b? Boioepure
NPaBWJIbHBbIN OTBET U3 YeThIPEX NMPEAJI0KEHHBIX U 3aNNIINTe ero OyKBeHHOe 0003HaYeHHe.
A. Ciepmaroronuii

B. MeimieyHoe BOJIOKHO

C. DnurenuanpHas KIeTKa

D. Oouur

3. Ha ogHoM U3 npeacTaBjieHHbIX N300paKeHN i BbISIBJIEHBI MyYKH MUKPO(QUIAMEHTOB.
OnummMTe NPUHINIL, KOTOPbI JIEXKUT B OCHOBE TEXHOJIOTHH, NO3BOJISIONIEH C BHICOKOM
TOYHOCTHIO BHISIBUTH B KJIeTKe KaKHe-JIu00 KOHKPeTHbIe CTPYKTYPbI, KAK ITO C/1eJIaH0 B
AAHHOM cJIyvae.

Haunprii 1. A-3- 11l

OTBET:
b-4-1
B-3-VI
r-2-v
a-4-1v
2.1. Knetku (mokazanHble Ha pucyHKax A u B) -xoanorutsl. VX rmaBHBIME QYHKIMSIMHA SIBISIETCS
oOpa3oBaHUe TOKa BOABI BHYTPH MOJIOCTH TeJIa U (GaronnuTo3 YacTUI(B TOM YHCIIEe YaCTHIL ITUIIH),
coJiepKaluxcs B 3TOH Bozie

22.D

3. T.x. Ha KapTUHKE, CKOPEe BCET0, IPEJICTABIECHBI OETKOBbIE MUKPO(HIAMEHTHI, TO MOJYYalOT AaHTHI'€HBI K
XKeJaaeMoMy OelKy, M K HUM "TIPUKPEIUIIOT" (IIyopeclieHTHbIE MapKephl, 10 KOTOPHIM OyJIeT BO3ZMOXKHO
BBISIBUTH JKeJlaeMy O€JIKOBYIO CTPYKTYPY B OpraHH3Me, T.K. IPOM30MAET B3aUMO/IeHCTBIE OeiKa U aHTUTIeHa



K HEMY.

Bepubiit  [OtcyrcTByerT]
OTBET

8
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BOIPOC 16: 3AMNPOC ®AMUJA

YBakaeMbIil y4acTHHK!

JUi1st CBOETO CIOKOMCTBHS BBl MOKETE COXPAHUTh OTBETHI B TOKyMeHT word:
1. Cronmpyiite oTBeTHI B (haiin word;

2. He 3a0ynpTe ykaszaTh OJIOK 3aIaHHs 1 HOMEP BOIIPOCa;

3. Ina coxpanenus Haxxkmute "@aiin" - CoxpaHuth Kak - Kommsiotep - O630p - Pabounii cron - Ha3BaTh JOKyMEHT
CBOWM JIOTHHOM, HarpuMmep: "ol1234567" - Briopats popmat PDF.

m HU B KOEM CIIYYAE HE YKA3BIBATH B HASBAHUN JOKYMEHTA NJI1 B CAMOM JIOKYMEHTE ®H1O!
OTBET IIPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpome Toro, pekomeHyeM mpoayoupoBath (aiii B 4aT MpoKTOpy.

Haunsnii otBet: st068620 .pdf


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.4/attempt/_425091_1/s/cb36eaa32c124bf99d3eb0adac2305a3_st068620_.pdf?uploaded_filename=cb36eaa32c124bf99d3eb0adac2305a3_st068620_.pdf

