ObIIUI BAJJ 57 u3 100 6a110B

BONIPOC 1: 3AIIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.

DOUHUKUHACKIE MOPEIIABATEIH BO BPEMEHA UCCIICIOBAHHUS CPEIU3EMHOMOPCKOTO MOOEPEXKb MOTJIH B KAUECTBE
NIPUNAacoB Opath ¢ co0oi

JlanHbIie OTBETHI: 'L b,

ONrUBKOBOE MacIo
de
ﬂ CymeHsle rpenkne Opexu

Bepunsble otBeTsI: L4 b,

OIIMBKOBOE Maciio

4e.

Cyl1ieHble TperKue opexu

5
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BONIPOC 2: 3AIIPOC HECKOJBKUX OTBETOB

Bri0epute BCE npaBuiibHbIe 0TBETHI.
Kaxue u3 HIKenepeunciIeHHbIX OHOIOTHYECKIX MOJIEKYIT COIEpKAT B CBOEM COCTaBe cepy?

JlanHbIe OTBETHI: ' g,

Wucynun

4 b.

Hucrenn
2d.
ﬂ Cynbhomumnm

Bepusie otBeThI: L4 3.

Wucynun

4 b.

Hucrenn

A d.
Cynbdonunua
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BOIIPOC 3: 3ANIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIe 0TBETHI.
B3 Y ommoro u3 Bunos 3enenoi Bogopociu Ulothrix ramera copepsxut B sinpe 10 xpomocom. Clie10BaTeNbHO, y 9TOTO BUIA



B HOpME

JlaHHble OTBETHI: ' .
Knertka Ha craguu aHadasbsl BTOpPOro AeieHus Meio3a coaepxur 20 XxpoMocom
_o-'l e.
3oocnopsl coaepxkar 10 xpomocom
Bepnsie otBeTsI: L4 .
Krnetka cinoeuina Ha ctanuu G2 untepdassl conepxut 10 xpoMmocom
A d.
Knertka Ha craguu aHadasbsl BTOpOro aeineHus Meiio3a conepkur 20 XxpoMocom

& e.

3oocnopsl coaepxkar 10 xpomocom

0
u3 5 6aji10B

BOIIPOC 4: 3ANIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.

Ha noBepxHOCTH OKeaHa Janeko oT Oepera 4acTo 0OHapy>KUBAIOTCS KPYTHbIE CKOTIJICHUS )KUBBIX OCHTOCHBIX
BOJIOPOCIICH-MAaKpO(UTOB, MHOTHE MECALBI HAXOAAIINECS y IOBEPXHOCTH BOJIBI M IEPEHOCHMBIE TEUCHUSIMH Ha COTHH
kntomeTpoB. Kakue u3 nepedncieHHbIx BOJOPOCIel, Ha Balll B3IV, MOTYT COCTaBIISITh OCHOBY 3THX CKOIUICHHHN?

JlanHbIie OTBETHI: 'l .

Maxpouucruc

4 C.

Capraccym

2 d.
Dykyc

Bepnsie otBeThI: L4 .

Makponucruc

_F'I c.

Capraccym

_-'I d .
dykyc
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BONIPOC 5: 3AIIPOC HECKOJBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
Ipu caxapHom nuabere

m Jlannbie oTBETHL: 4! 3.

MoryT OBITH pa3pymIeHbI OeTa-KIETKH MOHKETYI0THOH Kele3bl



Q.

B kauecTBe neueHus BCerja NpuMEHAIOT UHBCKIIUU UHCYJINHA

_-'I e-

PexoMeHIyIOT THeTy C MOHMKEHHBIM COZIEPKAHUEM JKHUPOB

Bepusie oteTsI: L4 3.

MoryT OBbITH pa3pylIeHbl OeTa-KJIETKHU MOJDKEITYI0YHOH KeTe3bl

4e.

PexoMeHIyIOT THeTy C MOHMKEHHBIM COZIEPKAHUEM JKHUPOB

0
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BOIIPOC 6: 3ANIPOC HECKOJIBKHUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
HexoTopbie OproXOHOTHE MOJUTIOCKH B XOJ1€ 3BOJIONNH MOJTHOCTHIO YTPATWIIN PaKOBUHY. KaKOBBI BO3MOJKHBIE MPUYNHBI
3TOM yTpaThl?

JlaHHbIe OTBETHI: ' 5.

[lepexon K )XHU3HU B MIOYBE U JIECHOU MOACTHUIIKE

e
Ilepexon k napasuTuzMy

B Bepnsie otBeTsI: L4 3.

[Iepexon K )KU3HU B MOYBE U JIECHOW MOJACTUIIKE

_F'Id.

Hepexoz( K ’)KM3HH B TOJIIC BOJBI

_-'I e.

[epexon k mapasuTumy

0
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BOIIPOC 7: 3AINIPOC MHOTOKPATHOTI'O BBOJA IMPOINYWEHHOI'O TEKCTA

[Nepen BaMu n300pakeHUs PA3IMYHBIX CTaIMi HEKOTOPOTO Tpoliecca MPOTEKAIOIIETo y pacTeHui. PaccMoTpure pucyHKn u
J BBITIOJTHATE 331aHHS.



%’i

T0JI€ B BHJE MOCIIEOBATENLHOCTH OYKB 0€3 3HAKOB MPENMHAHMS U TPOOEIIOB, PETUCTP HE BaXKEH.

Ortset: [mM]
2. BoibepuTe BepHBIE XapaKTEPUCTHUKH TIPEJICTABICHHOTO mpotiecca (OTBET 3alHUIINTEe B OTBEACHHOE MMOJIE B BUJIE
MOCIIE/IOBATEIBHOCTH JIATHHCKUX OYKB B anaBUTHOM MOpsiaKe 6e3 3HAKOB MPETMHHAHMUS U MPOOEIIOB, PETHCTP HE BAKCH):

a. OmpIIeHNE U OIUIOJOTBOPEHHE MTPOUCXOAT HE CHHXPOHHO
b. Apxerouuii IpeCTaBICH OHOMN KICTKOU

c. [Ipu o6pazoBannm Meracrop MpoOMCXOAUT Mei03

d. ®opmupyeTCsS TPUILUTOUIHBINA SHIOCIEPM

e. XKenckuit rameTouT cocTOnT N3 7 KIETOK

Ortser: [c]

3. TTo xapaKkTepHBIM JETANISIM CTPOCHHS ONPEACIUTE, K KAKOMY OTAEIY OTHOCHUTCS H300paKEHHOE pacTeHHE U
3aIMIIUTE PyCCKOe Ha3BaHME 3TOrO OT/ENa B OTBEACHHOE MOJIe.

Ortser: [h]

4. 3anumuTe B OTBEICHHOE MOJIC PyccKOe Ha3BaHMe KIICTKU, KOTOpas JaeT Havyallo 3apObILIEBOMY MEIIKY.
Ortser: [0]

5. 3anuimTe B OTBEACHHOE T10JIC PyCCKOE HA3BaHME THIIA TMHELES 9TOr0 PACTCHHMSI.

Ortser: [K]

Bbi0panHbIii 0TBET: IMepen BamMu M300paKeHUsI Pa3IMYHBIX CTAJIUI HEKOTOPOTO Mpolecca MPOTEKAIOIIEro y pacTeHui. Pa



MeTo/ OlleHKH

Tounoe coomeemcmeue

MeTo/1 OLIEHKH

Tounoe coomsemcmaue

MeToa OlleHKH

Cosnaodenue wabnona

Cosnadenue wabnona

MeToa OlleHKH

3HAKOB IPETIMHAHUS U IPOOEIIOB, PETHCTP HE BaXKCH.

Orser: @ aBraeod

2. BribepuTe BepHbIE XapaKTEPUCTUKH MTPEACTABICHHOTO Mpolecca (OTBET 3alUIIUTe B OTBEJCHHOE T
nopsiike 6e3 3HaKOB MPENWHAHUS U TIPOOEJIOB, PETHCTP HE BaXKEH):

a. OmnpUIeHNE U OIUIOIOTBOPEHHE MTPOUCXOAAT HE CHHXPOHHO

b. Apxeronui rnpezacraBiieH 0JJHOH KIETKOU

c. [Ipu oOpa3oBaHum Meractop MpPOUCXOTUT MeH03

d. ®opmupyeTcss TPUILIOWAHBIN SHAOCTIEPM

e. Xenckwuii rameTouT COCTOUT U3 7 KIETOK

Otser: @ cde

3. ITo xapaKkTepHBIM JETANISIM CTPOCHHS OIIPEACIHUTE, K KAKOMY OT/IeJIy OTHOCHTCSI H300pa)KeHHOE pa
TnoJe.

Otser: & NMOKPHITOCEMEHHBIE

4. 3anumuTe B OTBECHHOE MOJIE pPyccKoe Ha3BaHMe KJICTKH, KOTopas JaeT Hadallo 3apOBIIIEBOMY 1
Orser: & MaKpocmopa

5. 3anummTe B OTBEJCHHOE I10JIE pyccKoe Ha3BaHMe THIA THHEIEesS 3TOT0 PAaCTEHHSI.

Orser: & CHHKAPIHBIH

HpﬂBl/lﬂbeIe OTBETHI AJIsI: N

ABJIETB

“paBMJlbllble OTBETHI 1JisA: C

ACDE

IIpaBuabHbIe 0TBETHI AJis1: h

[TIm]okpeiTOCeM[ sic [HHBIE

[LIu]BeTKOBBIE

Hpamml,m,le OTBEThI 1JIsl: O



Tounoe coomsemcmeue Meracmnopa

Tounoe coomeemcmaue Makpocmnopa

MeToa OLleHKH IIpaBuibHbIe 0TBETHI AJs1: k
Cognaoenue wabiona [ ]enoxapnHbIii

Cosenaodenue wabnona [Cclunkapnusbrii

Cosnaodenue wabnona [Cclpocumiics
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BOIIPOC 8: 3ANIPOC MHOI'OKPATHOI'O BBOJA NPONNYIMEHHOIO TEKCTA

[epen Bamu - n300paKeHAUS Pa3IMIHBIX JKHBOTHBIX (COOTHOIICHUS pa3MepoB He cOOMmoaeHsl). OnpenennTe, K KaKuM
KJIlaccaM OTHOCSTCS 9TH J)KUBOTHBIE. 3allUIINTE PyCCKHE HA3BAHUeE YTUX KJIACCOB B OTBEICHHBIC IOJIS PSIOM €
COOTBETCTBYIOIMIMH HOMEPaMH.

%1

1. [u]
L 42.11
3.1yl
4.1r]
5. [w]

BbIOpanHbIii 0TBET: [Nepen BaMu - M300paXkeHNs pa3IMUHBIX )KUBOTHBIX (COOTHOLIEHHS Pa3MepoB He codioeHsl). Ompe,

3aHI/IHII/ITe PYCCKHE HA3BAHUE DTUX KJIACCOB B OTBCJACHHBIC MTOJIA PAAOM C COOTBETCTBYOIIUMU HOME
e Y :1 IR L O g

1.9 naykooopasHbie



MeToa OLlEeHKH

Coesnaodenue wabnona

Coenaodenue wabnona

MeToa OLlEeHKH

Tounoe coomsemcmsue

MeTo OLlEHKH

Cosnadenue wabnona

Cosnaodenue wiabnona

MeToa OLleHKH

Coenaodenue wabnona

Coesnaodenue wabnona

MeToa OLIEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

BOIIPOC 9: 3CCE

2. "4 miekonuTaKIIne
3. ' 3eMHOBOAHBIE

4, ' xXpsinieBbie pHIObI
5. & nacexombie

I'lpamuu)umc OTBETHI 1JIsi: U

[MnJaykoo6pasusre( )?()?()?()?()2()?()?()?()?
[Aa]paxamsi( )?()?()?()?()2()2()?()?()?

I'lpammmlmc OTBETHI I t

Mitekonurarone

npﬂBllHLIlLlC OTBETHI NJIl: Y

[33]emuoBoansie( )2( )2()2()2()?2()?2()?2()2()?
[Aalmdubun( )?()?()?()?2()?2()?2()?()?()?

np‘dBll.\thhlt‘ OTBETHI IJIsfA: I

[Xx]psmensie per6ei( )2()?()?()2()?()?()?()?()?
[Xx]psmessre( )?()?()?()?()?()?2()2()2()?

Hpaummuuc OTBETHI MJId: W

[Pplaxoo6pasubie( )?()?()?()?()?2()2()?2()?()?
[Be]sicume paxoo6pasisie( )?( )?()?2()?2()2()2()2()2( )?

[Mwm]amaxocrpaxu( )?()?()?()?()?()?()?()?()?

4
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Ilepex Bamu TekcT, cogep:kalMi NATh O0HOJI0TH4YecKUX OIIUO0K. BHUMATE/BLHO POYTHTE €ro,

HaliAuTe OIIMOKH M 00bACHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIUCAB OTBET B OTBeJIEHHOE MOJIe.
Brumanue! Hcnpagnenue ¢hpasvt uckniouumenvHo ompuyanuem (Mojycem — He Modcem, umeem — He
umeem u m.n.) ne 3acuumsiéaemcsa. Heooxooumo cghopmynupoeams ymeepoumenvnoe npeonorcenue.

'eHBl «IOMAIIHErO XO3SHMCTBA» — DJIEMEHTHl Te€HOMa, HEOOXOAWMBIE Uil TMPOTEKAHUS OCHOBHBIX
KJIETOYHBIX IMPOIIECCOB B opranusMe. K ux yucimy oTHOCSTCS M reHbl, KOHTpodupyomue perumkanuo JTHK,
TPAHCKPUIILHUIO, TPaHCIAMIO. OHU 3KCIPECCHPYIOTCS MOYTH BO BCEX JKMBBIX KJIETKaX Ha BCEX CTalUAX
OHTOT€HE3a M JKU3HEHHOTO IUKJA. Y MHOTOKJIETOYHBIX KMBOTHBIX TaKHE I'€HbI JIOKAJIM30BaHbI U B SJIpE U B
MUTOXOHAPUSIX. THTEPECHO, YTO «XO35HUCTBYIOIIME)» MPOLIECCHl B MUTOXOHIPUSX ATUX 3YKAPUOT IOJTHOCTHIO

“

o4 ABTOHOMHBI OT AACPHBIX I'CHOB. Eme B XX Beke YUYCHBIC JOKa3ajiv, 4YTO MUTOXOHAPHUH — HC YTO MHOC KaK
mypnypHbIC Cep06aKT€pI/II/I, MNEepCIICANINEC K )KU3HU B KIICTKaX JPECBHUX aHaBpO6OB.

Y NOKPBITOCEMEHHBIX PACTEHUN T'E€HBI <JIOMAIIHETO XO034MCTBa» COAEp)KaTcs B siApe, B IJIACTUJIAX,
MHUTOXOHIPHSIX, a TaKKe B IUIa3MHUAax - HeOompmux Mojekymax JIHK, mokamn3oBaHHBIX B IUTOILIA3ME U
PEIUTUILUPYIOLIUXCSI OTHOCUTENIbHO HE3aBUCUMO OT SACPHBIX U IJIACTUAHBIX SJIEMEHTOB F€HOMA. 3aMETHUM,
yto cBos coOctBeHHas JIHK Oputa oOHapykeHa M B COCTaBe KHHETOCOM — 0a3albHBIX 3JIEMEHTOB
JKI'YTHKOBOTI'O armapara 3yKapuoT, 4To B 80-¢ rojsl NpoIIoro Beka pacCMaTpUBalId KaK apryMEHT B MOJIb3y
TUIOTE3bI 00 UX CHMOMOTCHHOM MPOUCXOXKICHUH.

B oTimuue OT reHOB «JIOMAIIIHETO XO3SHCTBay, T€HBl «POCKOIIN» PaboTar0T B KJIETKaX OMNpEeAeTICHHBIX
TKaHEeW M OpraHoB, oOecreuuBas HX CHEHU(pUUESCKUe (PYHKIMH, W SKCIPECCUPYIOTCSA JIUIIb TOrIa, KOrja
TpeOyrOTCS MX IPOAYKThL. K HMM, B 4aCTHOCTH, OTHOCSATCS T€HbI, Koaupyromuue pudocomubsie PHK.



HaHHbl «XO3SMCTBYIONIHE) MPOIECCH B MUTOXOHJIPHSIX DYKAPHOT 3aBUCST OT SIICPHBIX TCHOB
i TIPEAIICCTBEHHUKH MUTOXOHIPHI- alb(darmpoTeo0akTepun
OTBCT: a3MuIBl XapaKTePHBI I OaKTEpHil, y TOKPHITOCEMEHHBIX X HET
KHHETOCOMBI COCTOSIT TOJIKO U3 TYOYJTHHOBBIX MUKpOTpyOouek, JIHK B HEX HET
redbl pPHK oTHOCATCS K reHam JIoMairHero Xo3siCcTBa, OHU HYXKHBI BO BCEX KJIETKaX
Bepuer  [OtcyrctByeT]
U OTBET

OT35IB ‘ - | ,_,‘
Ha —

omer: | ] |

w% Mashups

Path: p
CroBa:0

5
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BOIIPOC 10: 3ANPOC MHOT'OKPATHOI'O BBOJA MMPONYIMEHHOI'O TEKCTA

B oannom 3adanuu eam Heobxooumo npoanaruzuposams pacmenm mekcmd, nOCEIUeHHbLU
Memoouke UCCl1e008aHull, U HA OCHOBAHUU CEOUX 3HAHUU U UHGOPpMAyuu u3 mexcma 6blNOIHUMb
3a0aHus.

Merton nonumepasHoi uenHoil peakuuu (IILIP) B Hacrosiiee BpeMsi IIMPOKO NPUMEHSIETCS B
ouosiorun u memunuue. Knaccuueckast IILIP mo3BosisseT mosyyuTh OONBIIOE KOJMYECTBO KOIUH
uHTepecytomeld Hac nocnenoBarenbHocTH JIHK. CnemmduyHocTs maHHOW peaknuu 00ecreYrBarOT
HeOoJIbLIIME MOCIIEeI0BATENbHOCTH HYKJIEOTUAOB - mpaiiMepbl. Mx moaluparoT Kk 000MM KOHIIAM
ammmudunupyemoro ydactka JIHK takum o0Opa3oM, 4TOOBI MOCIIEIOBATEIBHOCT TaK HAa3bIBAEMOTO
IpSMOTO IpaiiMepa COOTBETCTBOBAJIA MOCIEIOBATEIBHOCTH HA 5°-KOHIE IIENH, TOTAAa Kak OOpaTHBIN
npaiiMep oOpaTHO KOMIUIEMEHTapeH I0CieI0BaTeIbHOCTY Ha ee 3’-koHue. Hampumep, ecnu
uHTepecyomuii Hac ydactok JIHK 3akanumBaercs mnocienoBarensHocThio 5 -AAGCTA-3°, To
oOpaTHBIN mpaiiMep OymeT WMeTh mocienoBarebHOCTh: 5 -TAGCTT-3". Urobsl mpaiitMepsl MOTIIH
y3HaTh HeoOxoaumyro mnocnenoBatenbHocTh JIHK cmecs mma [P peakuum HarpeBaroT 10
OTIpe/IeIEHHOW TeMIEepaTyphl - TEMIEpaTyphl OT)KUTa MpaliMepoB. DTa TeMIlepaTypa pacCuuThIBaeTCs
nyreM TNpuOaBiIeHMs K TeMIlepaType IUIaBleHus (TemmepaTypa, HOpU KOTOPOH HPOMCXOIUT
pa3beIMHEHUE JBYXIIETIOUEYHOM MoJekyiasl mnpaimepa) 4°C  rpanycoB. JIHK-momumepasa,
OCYILECTBIIAIONIAs PEIUINKALNIO HHTepecyromero Hac yyactka JIHK, ucnone3yer npaiiMep B kauecTBe
|3aTpaBku mns mauama cumTesa. B pesynmbTaTe aHHON PEAKIMM MONYYAeTCs KOMHS HEOOXOIMMOM
nocnenoBarenbHoct JTHK.

s Toro, yToOBl pa3nuuuTh nocienoBatenbHocTH JHK, MOXHO uMcCHonab30BaTh pecTpUKTa3bl —
(bepMeHTBI, KOTOpBbIE Y3HAIOT U pa3pe3aroT CTPOro OMpeesIeHHbIE MOCIe10BaTEIbHOCTH HYKICOTHI0B
B JIHK (Tak Ha3piBaemble caiiTel pectpukuun). Hampumep, pectpukraza Pfull, y koropoii caiir
pectpukin HeceT mocienoBatenbHocTh 5 -GCATC|G-3", npu peakidu ¢ TOCIeI0BATEIbHOCTHIO

JIHK ©ymer paspesath ee Ha jaBa (parMeHTra, COAEpsKallde Ha KOHIAX IOCIEI0BATEILHOCTH 5 -
GCATC-3 u5-G-3.

1. B mpemioXeHHOW TOCIENOBATEIPHOCTH HYKJICOTHIOB 3aKOAMPOBAH MenTHx JIuHOH 19
AMUHOKHCIIOTHBIX ~OCTaTkoB. Bam HeoOxoauMo momoOpare mpaidMepsl Ui aMIUTM(UKAIAN
HYKJICOTUJHON TIOCIIEeIOBATEIEHOCTH, KOAWPYIOIIEH NTaHHBIN TENTHA, HAaYWHas CO CTapT-KOJOHA
(ATG), u conepxamieit cron-konoH (TGA, TAG, TAA). Ilomuute, 4To mpaiiMepsl JODKHBI OBITH
cienu(UIHBI U 00JIaAaTh MPUMEPHO OJMHAKOBOM TeMIIepaTypoi utaBieHus (paznudaust He Oonee 2-4
°C). Temmnepatypa TuiaBieHusi paccuuthiBaercs no ¢popmyne: 2(A+T) + 4(G+C), rne OykBBI - 3TO
KOJIMYECTBO HYKJIEOTHUAOB KAXIOro THIa. PasMmep Kaxmoro mpaiiMepa IODKEH COCTaBIATH 15
HYKJICOTH/IOB.
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3anuInTe B OTBEICHHOE TOJIE MOJTYyYCHHBIE MPpaiiMephl B HANIPABICHUH OT 5’- K 3’- KOHILY B BHe
MOCJIe0BATEbHOCTH 3aIJIaBHBIX JJATHHCKUX OYKB 0€3 npo0e/ioB (B TOM YHCJIe KOHIEBbIX) U
KaXUTE TEMIIEPATYPY UX IUIABJICHUS.

5’ -
AGAAAAGCAATGGAAGTAGACCAAGTTGGATTCACAAATCATACACTAAGG
CACTTTCGACCAAACTAGACATAG -3’

Ortser:

[Mpsimoii mpaiimep: [X]

Ooparnsrii mpaiimep: [y]

Temneparypa riasienus npsiMmoro npaiimepa: [z2]°C

Temmepatypa maaBieHust oopaTHoro mpaiimepa: [m]°C

2. Tlomydennslid B mpenpinymied wyactu 3amanus [P mpomykT BcTpamBaeTcss B IUIa3MUIY IS
CUHTe3upoBaHusl Oenka B Oakrepusix. BaM naHbl mociieoBaTeIbHOCTU (CalWThl PECTPUKLUH), IO
KOTOPBIM JIBE PECTPHKTa3bl (IHIOHYKJEa3bl pecTpukiuu) crenuduuno paspesaror JJHK. B orsete
YKaXHUTe pa3Mep (QparMeHTOB, KOTOpble IIOJydaTcsi B pe3yiabTaTe pPEaKkIUH PEeCTPUKIUH,
IIPOM3BEJICHHON O3TUMHU pECTpUKTa3aMH Uil IUJIa3MU[bl, COJEp’Kalle BCTaBKYy B IPaBUIIBHOU
OPUEHTALINH LIETIH.

BamHI - 5" - G|GATTC - 3°

Agel -5 - A|CCGGT -3

OTBeT 3anUIINTE B OTBEAEHHOE I10J1€ B BU/I€e MOCJAeA0BATEIbHOCTH YHUCEJ, PACIOJI0KCHHBIX 110

BO3PACTAHHIO ¥ Pa3/ie/IeHHBIX OINHOYHBIMH NMPOOeIaMH.
Ortger: [n]

BuiGpannblii oTBeT: B oannom 3a0anuu eam neobxooumo npoanaiuzupoeams ppacmenm mexcm
ceoux 3HaHUU u unpopmayuu u3
Meroxa nmonumepasHoit nienHoi peakiuu (I1L[P) B HacTosmee BpeMsi MIHUPOKO IT
MO3BOJISIET TOJIYYUTHh OOJBIIOE KOJUYECTBO KOMHN HHTEPECYIOLIEH HAc TMOCIIE;
obecreunBarOT HEOObINKE MMOCIEIOBATETLHOCTH HYKICOTUIOB - mpaiMepsl. X 1
JHK takum oOpa3zoM, 4ToOBI TTOCIEI0BATEIHFHOCTh TaK HA3bIBAEMOTO MPSIMOTO TIpa
[[EeNH, TOr/1a Kak OOpaTHBIN mpaiiMep oOpaTHO KOMILJIEMEHTApeH MOCIEI0BaTENbHO
yuactok JIHK 3akanumBaercs mociemoBarenbHOCTEIO 5 -AAGCTA-3", T0o 006p:
TAGCTT-3". UYroObl mpaiiMepbl MOIIH Yy3HATh HEOOXOAMMYIO IOCIEIOBATEINb
OTPENIETICHHON TeMIEPaTyphl - TEMIIEPAaTypbl OTKHUTa MpaiMepoB. DTa TEMIepar:
IUIaBJIeHUs (TeMIepaTypa, Ipyu KOTOPOil MPOUCXOAUT pa3beAMHEHNE ABYXIEOUYEH
OCYILECTBISIIONIAsT PEerIMKanuio uHTepecyromero Hac ydactka JIHK, ucnonb3yen
pe3ynbTaTe NaHHOM peakluy MOMy4aeTcsl KOs He0OXO0IMMOM MOCIeI0BaTENbHOCT]
Hnst Toro, yTtoObl paznuuuth nocienosarenbHoctd JIHK, mMoxHO mcmons30Barth |
CTpPOro OmpeneseHHbIe MocienoBareabHocTH HykieoTu0B B JIHK (Tak HazbiBaem
KOTOPO#i caiiT pecTpuKIuK HeceT nmocienoBarensHocTh 5 -GCATC | G-37, npu peak
nBa (hparMeHTa, coaeprKaiire Ha KoHmax nociegoarenbaocti 5 -GCATC-3" u5'-

1. B npeasioxeHHON MHOCIEN0BATEIbHOCTH HYKJICOTUIOB 3aKOJUPOBAH MENTH]
nosoopaTh mpaimepsl I aMITU(GUKALUd HYKJIEOTHIHOM MOCIIe0BaTeIbHOCTH,
(ATG), u conepxameit cron-komon (TGA, TAG, TAA). [lomHuTe, YTO mMpaim
OJIMHAKOBOHM Temreparypoi muiaBieHust (pasnuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OYKBBI - 3TO KOJIMYECTBO HYKJICOTHIOB KaXKAOTO TUIMA. Pasmep KaxIorc
3anuumMTe B OTBEIECHHOE I0JIE MTOIYUYEHHBIE MPaiiMephbl B HAIIPABJIEHUH OT 5°- K 37~ |
JIATHHCKHUX OYKB 0e3 n1po0esioB (B TOM 4Hc/Ie KOHIEBBIX) U YKQXKUTE TEMIEPATYP
5
AGAAAAGCAATGGAAGTAGACCAAGTTGGATTCACAAATCATACACTA,
CACTTTCGACCAAACTAGACATAG -3’

OrtBer:
Ipsimoii npaiivep: @ TTGGTCTACTTCCAT



MeTo OLlEHKH

Tounoe coomeemcmaue

MeToa OLEHKH

Tounoe coomsemcmsue

MeTo/ OllEHKH

Tounoe coomeemcmaue

MeToa OLEHKH

Tounoe coomsemcmsue

MeTo/ OllEHKH

Tounoe coomeemcmeue

O6parnsiii npaiimep: "4 CTAGTTTGGTCGAAA

Temmeparypa miaBieHus npsmoro npaiimepa: o 42°C

Temmnepatypa miaBiaeHus: oopaTHoro mpaiimepa: & 42°C

2. [lomyuennslit B npensiayniei yactu 3aaanus [P npogykT BcTpanBaeTcs B mia
II0CJIEI0BATENBHOCTU (CaWThl PECTPUKIMM), 110 KOTOPHIM JIBE PECTPUKTa3bl (IHJIC
OTBETE YKaXUTE pa3Mep (pparMeHTOB, KOTOPHIE MOJydyaTcs B Pe3yibTaTe PEeaKiIHy
IUTa3MUABI, COACpIKAILEH BCTaBKY B IIPABUIIbHOM OPUEHTALUU LETIH.

BamHI - 5" - G|GATTC - 3°

Agel -5 - A|CCGGT -3

OTBeT 3aIIMIIMUTE B OTBCACHHOC I10JI€ B BUAC ITOCJICA0BATCJIBbHOCTH YUCEJI, pacm
OJAUHOYHbBIMMU IIpOﬁeJIaMI/I.
Orser: &3 28 47

[IpaBHJIBLHBIE OTBETHI A1 X
ATGGAAGTAGACCAA
[IpaBHJIbHBIE OTBETHI AJIA1: Y
CTAGTTTGGTCGAAA

npaBH.lbllbl(‘ OTBETHI IJIA: Z

42

l'lpzmu.n,m,le OTBETHI AJisA: M

42

l'lpalm.u,uuc OTBETHI JJIfl: N

1000 1019 2041

3
u3 5 6ajlioB

BOIIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kaxkue usmMeHeHusi MOTYT BO3HHKHYThH B IOJIYYeHHOH B MpeAbIAYILIEM 3aJaHUU
nocjenoareJbHocTH JJHK ¥ kakoBBbI NPUYNHBI NOABJICHUS TAKUX U3MeHeHuit? [laiiTe

KPaTKHil 0TBeT.

JaHHBIi JHK 6yner kopode, Tak Kak OyIeT peIIHIIPOBaTHCS TOJIBKO HYXKHBIH Y9aCTOK, OTPaHHIECHHBIH

m OTBET: npaimMepaMu

Bepneriii otBer  [OTCyTCTBYET]

0
u3 5 0a/10B

BONIPOC 12: 3ANPOC MHOI'OKPATHOI'O BBOJA IMPONIYIMEHHOI'O TEKCTA

Brumamensno npoyumaiime npednosicenHuvle hppazmermsl meKCma u paccmompume pucyHKiL, 3amem nepexooume K

| svinoanenuro sadanuil.



®parmenr 1.

BonbmMHCTBO HA3eMHBIX PACTEHUH BCTYIAIOT B CAMOMOTHYECKHE OTHOIIECHHS ¢ TprOamMu, 00pa3ysi MUKOPH3Y. DTH TPHOBI
UTPAIOT KIIFOYEBYIO POJIb B PETrYJIALMN JOCTYIHOCTH MUTATEIbHBIX BEIECTB U HHTCHCUBHOCTH YTJIEBOJHOTO METabO0IM3Ma,
Y4acTBYIOT B ITOBBIIICHNH aAaNTAOHHBIX BO3MOXKHOCTEH pacTeHnil. OHM OKa3bIBAIOT BIMSIHUE HA CTPYKTYPY MOYBHI,
6ropazHoobOpas3ue GUTONEHO30B M (PYHKIIMOHIPOBAHUE SKOCHCTEM B I1e1oM. COTIIACHO COBPEMEHHBIM MPEICTaBICHUAM
BBIJIEIISIOT CIIETYIOIINE OCHOBHBIE THITBI MUKOPH3: SHIOTPO(HBIN, SKTOTPOYHBINA 1 S3KTO3HAOTPO(DHBIH, COUETAIOMINI B
ce0e 4epThl JBYX HEPBBIX THUIIOB.

DKTOMHUKOpH3a BO3HUKAET, KOTAa TU(BI rpubda OIuIeTaloT KOPEHb IUIOTHOM CEThI0, 00pa3ys 4exoJl, WK MUKOPHU3HBIE
TpyOKu (prucyHok 1). ['ndsl rppda NpoHUKAIOT CKBO3b PU30AEPMY KOPHSI M pacIpOCTPAHSIOTCS 0 MEXKKIETHUKAM, HE
NPOHUKas B KJIeTKH. {1t KopHel, 00pa3yronux TaKylo MUKOPHU3Y, XapaKTepHO OTCYTCTBUE KOPHEBBIX BOJIOCKOB U
penyKLHsI KOPHEBOT'O YEXJIMKA BILUIOTH JI0 OJJHOTO-ABYX CJIOEB KJIETOK. DKTOMUKOPH3Y 00pa3yroT IpeBECHBIE PACTEHHS,
cocTapisroniue npuMepHo 10% COBpeMEHHBIX CeMEHHBIX pacTeHui. ['prOHO mapTHEP OTHOCKUTCS K 0a3UANANIBHBIM,
CyMYaTbIM WIH 3UTOTHYECKIM rpudbaM. B HacTosmee Bpems ommcano okoso 8000 BHIOB SKTOMUKOPU3HBIX TPHOOB, HO
obmiee ux gucio MoxkeT rocturath 20-50 Teicsd. HekoTopsie U3 3THX rpuOOB, TaKwe Kak MOJOCHHOBHK HIIM MaclCHOK,
(hopMHupPYIOT CHMONO3 TOIBKO C OZHUM POAOM AepeBbeB. Jpyrue, kak, HalpHUMep, MyXOMOpP, MUKOPU3YIOT OOJIBIIOE YHCIIO
pozoB x03seB. Co CTOPOHBI paCTeHUI OAHO JIEPEBO MOXKET UMETh 110 15 1 Goree rpuOHBIX mapTHEPOB. B skTOMUKOpHM3HOM
cuMmbuno3e 06a mapTHEPaA MMOTyJaroT B3aNMHYIO BEITOY: pacTeHHe o0ecrieduBaeT MUKOOMOHTA OPTaHHIeCKUMHU
COCTMHEHUSIMH, a TPHUO, B CBOIO OUepeb, CHabkaeT PUTOONOHTA MPEUMYIIECTBCHHO COCTUHEHUSIMHE a30Ta, B TOM YHCIIe
MOYEBHHOI — CBOMM TJIaBHBIM NPOJYKTOM 00MeHa, a Takxke (hochopom, KameM, KajblueM U MUKpodeMeHTamu. Kpome
TOTO, Pa3BETBIEHHBIH MULENNIT rprba MOCTABISIET PACTEHUIO BOAY, (DYHKIIMOHAIBHO 3aMEHsIS1 KOPHEBBIE BOJIOCKH.
DHIoOMUKOpHU3a (PUCYHOK 1) XapaKTepu3yeTcs TeM, 4To (bl MUKOOMOHTA IPOHUKAIOT B KJIIETKU KOpBI KopHs. Ha
MOBEPXHOCTH KOPHI OHA BBIpa)keHa €J1a00, ¥ OCHOBHAsI YaCTh MULIENHS IPprUda HaXOANUTCS BHYTPH KOpHsL. B KileTkax KopHs
MOryT 00pa30BBIBaTHCSI CKOILUIEHHS T rpubda B BUe KIyOOUKOB U B BUJIE ITy3bIPHKOB (Be3uKy). ' (b MOTyT
Pa3BETBIATHCS BHYTPH KIETKH — 3TH 00pa30BaHMs Ha3bIBalOTCA apOyckynamu. K sHTOMHKOpH3e OTHOCSTCS
apOyCKYIApHBIH (Be3UKYIISIPHO-apOyCKyISPHBIIT), SpPUKOUIHBIA 1 OPXUAHBIHN THUIL. [[Ba MOCIEAHUX XapaKTEPHBI TOJIBKO IS
npeAcTaBuTENeH cemeiicTBa Bepeckosbie 1 OpxuaHble, cCOOTBETCTBEHHO. Hanbonee pacpocTpaHeHHOH pa3HOBUAHOCTHIO
SHIOMHUKOPHU3HI ABJIAETCA apOycKysipHas Mukopusa (AM). AM ¢dopMupyercst 00NBIIMHCTBOM BBICIINX pacTeHui (75-
90%) c rpubamu otnena Glomeromycota (~150 BunoB). He 00pasyror Mukopusy npencraBureian KpecTouBeTHbIX,
MapeBbix, AMapanToBbIX 1 OCOKOBBIX. Kak U B cirydae ¢ 3KTOMHKOpPH30H, MUKOPH30BAaHHOE pacTCHNE CHa0XXaeT Ipud
OpraHMKOM, a PHJOMHKOPU3HBIE TPUOBI 00ECIIEYMBAIOT CBOETO XO3sIMHA B TIEPBYIO ouepeab Gochopom, a TakiKe KalueMm,
MCABIO U KAJIBIUCM.

DKTOHIIOMUKOPH3a BO MHOTOM CXOZHA C 3KTOMUKOPH30ii: 00pa3zyercst MaHTHsI U3 rud rpuda, 0THAKO MUKOOHOHT
MIPOHHUKAET BHYTPb KIETOK MUAEPMHCA U KOPHI KOPHA. DTOT TUII MUKOPH3bI 00pa3yeTcsi HEKOTOPBIMH PACTCHUAMU
cemeiicTBa BepeckoBbie. ApOyTOUIHBIN THI SKTOIHJOMHUKOPU3BI XapaKTePEeH JJIsl 3eMISTHUYHOTO JIepeBa, TOJIOKHSIHKH,
IpYIIaHKH U JIp., @ MOHOTPOIIOUIHBIH - JUIS HOABEIbHUKA. MHOTHE U3 3TUX PACTECHUH SBISIFOTCS MUKOTPO(QHBIMU (T.H.
«carpouTEI»).

SKTOMMKOPH3a 3HOOMMKOPHU3A
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PucyHoK 1. 9kT0- (cnesa) M sHAOMMKOpPKM3a (cnpaBa). MoscHeHUA B TEKCTe

®parmenr 2.



BoboBbie pacTeHust criocoOHBI K (POPMUPOBAHHIO HECKOJIBKUX MYTYaJIUCTHYECKUX 3HA0CUMON030B (pUCYHOK 2). OnuH u3
HUX TpeACTaBIIeT co00i cnMOnoTHYecKoe B3auMoecTiue ¢ AM-rpubamu. Hammuane AM yiydimaeT MUHEpaabHOE
MMUTaHHE PAaCTEHUS, MIPEXkK e Bcero (pocdaTHOe, TOBHIIIAET YCTOWIHBOCTh PACTCHUN K (PUTOMATOTEHAM H A0HMOTHYECKIM
ctpeccam. AM cuMOmn03 comnpoBoXkaaeTcsi popMHPOBAaHHUEM OCOOBIX CTPYKTYP, Ha3bIBaEMBIX apOycKynamMu. B HuX
MIPOUCXOIUT B3aNMHBIN OOMEH IpoXyKTaMu GpoTocuHTe3a U pochaTamu. BaxkHBIMU 3KOIOTHIECKUMU (PYHKIUSME TPHOOB
AM sBistoTcst oOecrieueHue B3anMOICHCTBHS PACTSHIH Pa3TMYHBIX BHIOB B (PUTOIICHO3aX MTOCPEICTBOM eINHON CeTH TUud
U ydactue B (JOPMUPOBAHUH CTPYKTYPBI OYBEI.

OcobeHHOCTRI0 06000BO-pr300HanbHOTr0 cumouo3a (BPC) sBisieTcst BrIcOKast CeU(YUIHOCTD, TPOSIBIISIONIASACS B TOM, YTO
orpe/ieTICHHbIE BUIBI/IITaMMbI KIIyOSHBKOBBIX OaKTepHii 00pa3yroT COBMECTHMBIE TTaphl JIMIIb C ONPEAeICHHBIMH
rpynnaMu 6000BbIX. [Ip 5TOM Ha KOPHSAX PACTEHUH Pa3BUBAIOTCS CIIEHMAIM3UPOBAHHbBIE CTPYKTYPbl — KIyOCHBKH,
KOTOpBIE SIBISIFOTCS] BUOM3MEHEHNSIMU OOKOBBIX KOpHed. OHH (OpMUPYIOTCS B pe3ylibTaTe (hOpMHPOBaHHUS 0CO00M
KJIIyOE€HBKOBOW MepHCTEMBbl. bakTepuu nocenstoress BHYTPH KJIETOK KiIyOeHbKa U TpaHchopMupyloTcs B GakTepousl. B
KITyOeHbKaX CO3Jaf0TCS ONITUMAIBHBIC YCIIOBHS TS (PUKCAIIMH aTMOC(EpHOTo a30Ta OaKTEPOHTHBIM (PepMEHTOM
HUTPOTEHA30i. DTOT (hepMeHT paboTaeT B OTCYTCTBUH KHCIOPOIa, M pACTEHHE CO3AaET MUKPOAIPOOHYIO Cpey BHYTPH
KIyOeHbKa, OKpYXKasi ero CyOepHHU3UPOBAaHHOM SHAONEPMON U aKKyMYJIHPYsI JIETTeMOII00HH B KJIeTKaX. FIMeHHO Hann4ue
nerreMorioouHa mpuaaéT 3¢ eKTUBHBIM KITyOeHbKaM HHTEHCUBHBIN po30BEIi 1BeT. braromaps obpasosanmio BPC
6000BBIC pacTCHHS MOTYT PacTd Ha CyOCTpaTax, He COAEPIKaIINX CBA3aHHOTO a30Ta. OcyImecTBIeHHe porecca (pukcannu
a30Ta onpenessieT 3HauYuTeIbHyI0 posis BPC B kpyroBopoTe a3ota B IpHpoJie U MOBBILICHUH IIOAOPOAS IIOYB.
VHTEeHCHBHOCTD ()OPMUPOBAHUSI CUMOHO30B 3aBHCUT OT 00ECIICYEHHMS DJIEMEHTAaMH TIOYBEHHOT'O TUTaHNs PAaCTEHUH —
¢dochopom u azoTom.
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PucyHok 2. A. MoTok BelecTBa B 6060B0-pn3obuanbHom cumbuose. b. KopHeBble cimbro3bl 60608BbIX
pacTeHuit. MoAcHEHMA B TEKCTe

Buibepume BCE npasunbHble omeemsl u3 wemvipex npednodiceHHuix. Omeembvl Ha KanicObili ONPOC 3anUUume 8
8Ude NOCIe008aAMebHOCHIU IAMUHCKUX OVK8 8 anghasumuom nopsoke 6e3 npodenos u 3HaK08 NPEenUHaHUs.
1. lIpounTaiite ¢pparmeHT 1 u paccMoTpuTe pucyHok 1. BoiGepure Bce npaBuiIbHbIE YTBEP KIEHHUS.
Bce pactenus cemeiictBa BepeckoBbie 00pa3yloT SpUKOUAHYIO MUKOPH3Y
BenokoyanHas karmycTa — MUKOPHU3HOE PacTeHUE
B oTnmume oT 9HAOMHUKOPH3EI, SKTOMHUKOPH3a 00ECTIEYNBAET PACTEHUE MPEUMYIIECTBEHHO MOUEBHUHOI
[Tpu npopactaHuy BHYTPb KOPHSI, TH(a IHIOMHUKOPU3HOTO rpruda obpasyer anmnpeccopuit

Ortser: [X]
2. IIpounraiiTe ¢parMeHT 2, pacCMOTPUTE PHCYHOK 2. BbiOepuTe Bce MpaBUIbHBIE YTBEP KIEHHUS.
Bobossie pacrenuss HE MoryT ojHOBpeMeHHO 00pa3oBaTh 1 MUKOPHU3Y, U KITyOSHbKOBBIN cUMOHO3
Pactenus cemeiictBa boOoBEIE 00pa3yIOT SHIOMUKOPH3Y
I"az000pa3HsbIii a30T MpeBpalaeTcst B KIIyOeHbKe B aMUHOKHCIIOTHI
3a cozanue MUKpOa’poOHOI Cpe/ibl B KiITyOeHbKE OTBEYAET TOJIBKO JIETTEMOITIO0NH
Ortser: [Y]
3. OcHoBbIBasich Ha MH(GOPMAIMH U3 TEKCTOBLIX (parvMeHToOB U PUCYHKOB, BbIOEpHTE BCe NPAaBUIbHbIE
yTBep:KIeHUs.
Ecnu BeIpanuBate 60060BBIE paCTEHUS Ha JOCTATOYHOM O0ecTiedeHnH a30ToM U hochopom, o HE
OyayT GOpMUPOBATH KOPHEBBIE CUMOMO3BI
OKTOMHMKOpPH3a XapakTepHa I BCEX PACTCHUI
Hurporenasa npespaiaer MOJIEKYJISIPHBIA a30T B aMMOHUH
Bobossie pacrenuss HE moryT ¢opmMupoBars SKTOTpOoQHYI0 MUKOPHU3Y
Ortser: [7]



4. OcHOBBIBasICh HA HHPOPMAINHU U3 TEKCTOBHIX (parMeHTOB M PUCYHKOB, OTBETHTE HA BONPOC: YCHJIEHHE KAKHX
NPoLEeccOB MPOMCXOAUT NpH IPpPeKTUBHOM (PYHKIMOHMPOBAHMYU B3aMMOBBITOAHBIX CHM0OH030B pacTeHui,
KJIy0OeHbKOBBIX 0akTepuii 1 AM-rpu6oB:

TpaHcnopTa yrieBoJoB U3 JINCTa B KOPEHBb

TpancnopTa BOBI M3 KOPHS B JIUCT

TpaHcOpTa MUHEPATIHHBIX JIEMEHTOB OT MUKOCHMOHMOHTA B PACTCHHE

TpaHcriopTa aMUHOKHCIIOT U3 KIIyOSHHKOB B JIUCT
Ortset: [M]
5. OcHoBbIBasich Ha HH(OPMAIINH U3 TEKCTOBBIX (hparMeHToB, pUCYHKOB M Bammx 3Hanusix, Boioepure Bce
NMpPaBUJIbHbIE YTBEPKACHHS.

J1st BceX 9KTOMUKOPHU3HBIX I'PUOOB XapaKTepeH MIMPOKUH CIIEKTP pacTeHUH-X035I€B

Bce «canpoduTHbIe» pacTeHUs SBISAIOTCS 00IUTaTHEIMU MUKOPH3000pa30BaTessIMU

Pacrenns HE cniocoOHBI ycBauBaTh OpraHUIeCcKUil a30T

Pa3paboTka mpemnapaToB Ha OCHOBE MUKOPHU3HEIX TPHOOB ITO3BOJIUT YBEIUIUTH YPOKAHHOCTH
KYJNbTYpPHBIX PaCTCHUN
Ortser: [n]

BbIOpaHHBIii 0TBET: Buumamenvno npouumatime npeonodcennvle Gppacmenmsl mexcma u paccCMompume pucyHki, 3amem
®parmenr 1.
BonpIIMHCTBO Ha3eMHBIX pacTEeHUH BCTYNAIOT B CHMOMOTHYECKHE OTHOIIEHHS C rpubamu, 00pasys M
JOCTYITHOCTH ITUTATEIbHBIX BEIECTB U HHTEHCUBHOCTH YTIJIEBOJAHOTO METa0OIM3Ma, yJaCTBYIOT B IO
BJIMSIHME Ha CTPYKTYPY MOYBBI, OMOopa3sHooOpa3ue GUTOLEHO30B U () YHKIIMOHUPOBAHHE SKOCHCTEM B |
CJIe/TyOLIMe OCHOBHBIE THITBI MHKOPH3: SHIOTPO(HBIH, SKTOTPO(HBINA M 3KTOIHAOTPOQHEIH, COUETAIO
OKTOMHKOpPH3a BO3HHKAET, KOTAa TU(BI Ipr0a OIIIETAIOT KOPEHb INIOTHON CEThI0, 00pa3ys 4exodl, Ul
pHU30AepMy KOPHSI M paclpOCTPaHIOTCS IT0 MEKKIETHHKAM, HE IPOHUKAsI B KIETKH. J[i11 KopHeH, o0f
BOJIOCKOB M PEIYKIMSI KOPHEBOTO YEXJIMKA BIUIOTH IO OJHOTO-ABYX CIOEB KIETOK. DKTOMHKOPH3Y 00
COBPEMEHHBIX CEMEHHBIX pacTeHui. I'puOHON mapTHEP OTHOCHTCS K Oa3UANATBHBIM, CyMYaThIM HIIH
BU/IOB 9KTOMHUKOPHU3HBIX TPHOOB, HO 00IIIee UX JicIo MOkeT gocturath 20-50 Teicad. HexoTopsre u3
CUMOMO3 TOJBKO C OJJHHM POJIOM JepeBbeB. [lpyrue, Kak, HapuMep, MyXOMOp, MUKOPH3YIOT OOJIBIIIC
umets 110 15 u Gosee rpuOHBIX NapTHEPOB. B 3kTOMUKOpHU3HOM cMMOUO03€ 00a apTHEPA MOJIY4aloT B
OpPraHWYeCKUMHU COETMHEHHUSMH, a TPUO, B CBOIO O4Yepe/Ib, CHaOKaeT (pUTOOMOHTA PEUMYIIECTBEHHO
MpOXyKTOM 0OMeHa, a Takke hochopom, KanueM, KaJablMeM U MUKpodJIeMeHTaMu. Kpome Toro, pass
(YHKIIMOHAIBHO 3aMEHsS] KOPHEBBIE BOJIOCKH.
DHpoMuKOpH3a (PUCYHOK 1) XapakTepu3yeTcs TeM, uTo Tu()bl MUKOOMOHTA MPOHUKAIOT B KIICTKH KOP
YacTh MULENUS TPpruda HAXOIUTCS BHYTPH KOPHS. B KileTkax KOpHS MOTYT 00pa30BEIBATHCS CKOIUICHH
MOTYT Pa3BETBIATHCSA BHYTPH KIETKH — 3TH 00pa3oBaHuUs Ha3bIBaIOTCA apOyckynamu. K sHIOMHUKOP!
SPUKOUAHBINA M OPXHUIHBIA THIIL. [IBa MOCIIEAHUX XapaKTEPHBI TOJIBKO IS TPEICTaBUTENEH ceMelCTBa
pacIpocTpaHEeHHOH Pa3sHOBHIHOCTHIO SHIOMUKOPH3HI ABISIETCS apOycKysipHas Mukopusa (AM). AM
rpubamu otaena Glomeromycota (~150 BumoB). He o06pasyror Mukopu3sy mnpenacraButenu Kpecromse
SKTOMHUKOPHU30H, MUKOPH30BaHHOE pacTeHNe CHa0XXaeT Tprd OpraHUKOH, a SHIOMHUKOPHU3HBIE TPUOBT
KaJueM, MEJbIO U KaJbIIHeM.
DKTO’HJJOMHKOPH3a BO MHOI'OM CXOJIHa C 9KTOMHUKOPH30ii: 00pa3yeTcs MaHTHs U3 rud rpuba, o JHaKC
OTOT TUIT MUKOPH3BI 00pa3zyeTcss HEKOTOPBIMHU pacTeHUsIMU ceMeiicTBa BepeckoBbie. ApOyTOUTHBIH 1
TOJIOKHSHKH, TPYIIaHKH U 1., @ MOHOTPOIIOUIHBIH - AJIS TOABEIbHUKA. MHOTHE U3 3TUX PaCTEHHH 5]
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PucyHok 1. 3KTo- (cnesa) n sHgoMmnKopusa (cnpasa). MosAcCHEHUA B TEKCTE

®dparmenr 2.

BoOoBbIe pacTeHust ClIocOOHBI K POPMHUPOBAHUIO HECKOIBKHX MYTYAIUCTHIECKIX SHIO0CUMON030B (P
B3auMozeiicteue ¢ AM-rpubamu. Hanmune AM yiydiiaeT MUHepajIbHOE MUTAaHUE PACTCHUS, TIPEXK/IE
¢duronaToreHaM 1 aOMOTHYECKUM cTpeccaM. AM cuMOH03 conpoBoXkaaeTcst GOpMUPOBAHUEM OCOOBI
oOMeH npoaykramu (poTocuHTe3a U pocharamu. BaKHBIMU SKOJIOTMYECKUMH (QYHKIUAMU rpUOOB Al
BU/IOB B (PMTOLIEHO3aX TIOCPEIICTBOM EANHOI ceTh TU(d u ydacTue B POPMUPOBAHUH CTPYKTYPHI ITOYBI
OcobenHocThI0 6000BO-pr30OHanpHOTO cnMoOno3a (BPC) sBisercs BrIcOKas cIenn(UIHOCTD, TIPOSIB]
GakTepuii 00pa3yloT COBMECTHMBIE Maphbl JIUIIE C ONIPEAEICHHBIMHU IpynnamMu 6000BbIX. [Tpn 3ToM Ha
KIIyO€HBKH, KOTOPBIE SIBIAIOTCS BUIOM3MEHEHISIMU OOKOBBIX KOpHEH. OHM (OPMHUPYIOTCS B PE3YIIBT:
TIOCEIISIOTCSl BHYTPH KJIETOK KiIyOeHbKa M TpaHchopMHUPYIOTCs B OakTeponsl. B KiryOeHbpKax co3/aro
0aKkTepOuHBIM (PEepMEHTOM HUTPOTeHa30i. DTOT (hepMeHT paboTaeT B OTCYTCTBHU KHCIOPOJIa, U Pac
€ro CyO0epHHU3MPOBAHHOM SHAOAECPMON 1 aKKyMYJIHPYS JIETTEMOITIOONH B KJIeTKaX. IMEHHO HaTYH¢
po30BbIii 11BeT. baronaps oopa3zosanuto BPC 6000BbIe pacTeHHst MOTYT pacTH Ha CyOCTpaTax, He CO;
a3oTa oIpejessieT 3HaYuTeNbHyI0 posib BPC B KpyroBopoTe a3oTta B IPUPOAE M MOBBILICHUH TLI0J0PO
obecrieueHus1 2JIEMEHTaMH1 TIOYBEHHOTO MIUTAHUS PacTeHUit — GochopoM U a30TOM.

{ Cser CO; |, &

NH.* s (iyranans

PucyHok 2. A. MNoToK BelectBa B 6060B0-pn3obmanbHOM cumburose. b. KopHeBbie cume

Buibepume BCE npasunvhvle omseemoi u3z uemuipex npeodnogicennvix. Omeemul Ha KaicOblil 6ONPOC 3a

nopsaoke 0e3 npooenos u 3HAKO8 NPEeNUHAHUSL.

1. IpounTaiite ¢pparmenT 1 n paccMoTpuTe pucyHok 1. BoiGepure Bce npaBuiIbHbIE YTBeP KIEk
Bce pacrenns cemelictBa BepeckoBbie 00pa3yroT 3pHKOUIHYI0 MUKOPHU3Y
BenokouaHHas kammycTa — MUKOPU3HOE PacTEHUE
B omimune ot 3HIOMHUKOPU3BI, SKTOMHUKOPH3a 00ECIIEYNBACT PACTEHUE IPEUMYIIEC




BOIIPOC 13:

1

MeToa OleHKH

Tounoe coomsemcmaue

MeToa OLIEHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomsemcmaue

MeToa OLleHKH

Tounoe coomeemcmaue

[Ipu npopacranuy BHYTpb KOPHS, TH(a SHIOMUKOPU3HOTO Tprba 00pasyeT ammpece
Otser: @ ¢
2. ITpounraiiTe )parMeHT 2, paccMOTpPUTE PHCYHOK 2. BriOepuTe Bce MpaBHJIbHbIE YTBEPIKIEHE
Bob6osrie pactenuss HE MoryT ogHOBpeMeHHO 00pa30BaTh ¥ MUKOPHU3Y, U KITyOSHBK
Pacrenns cemetictBa BoGoBBIE 00Pa3yIOT SHIOMHKOPH3Y
I"a3000pa3HsIii a30T MpeBparaeTcs B KIIyOEHbKE B aMUHOKHCIIOTHI
3a co3gaHue MUKPOa’poOHOI Cpeabl B KITyOSeHbKE OTBEYAET TOIBKO JISTTEMOTIIOONH
Otser: @ b
3. OcHoBbIBasich Ha HH(OPMAIINYU U3 TEKCTOBBIX (hParMeHTOB H PHCYHKOB, BbIOEpHTE Bce MPAE
Ecnu BeIpammBaTh 6000BBIE PaCTEHUsI HA JOCTATOYHOM 00ECIeYeHNH a30TOM H (o
OKTOMHKOpPHU3a XapaKTepHa JUIsl BCEX PaCTCHUH
Hurporenasa npeBparaer MOJIEKYJIIPHBIH a30T B aMMOHUH
Bo6osrie pactenus HE moryt ¢popmMupoBars SKTOTpoQHYI0 MUKOPU3Y
Orser: @ ¢
4. OcHOBBIBasICb HA MHPOPMAIMHU U3 TEKCTOBBIX (parMeHTOB U PUCYHKOB, OTBEThTE Ha BOIIPO
(pYHKIIMOHMPOBAHUM B3aHMOBBITO/THBIX CHMOHO030B pacTeHHUil, KIIy0eHbKOBBIX 0akTepuii u AM
TpaHcmopTa yriaeBo10B U3 JHCTa B KOPEHb
TpaHcropTa BoAbI N3 KOPHS B JIUCT
TpaHcropTa MUHEpaIbHBIX SJIEMEHTOB OT MUKOCUMOHOHTA B PACTCHUE
TpaHcopTa aMHUHOKHUCIIOT U3 KITYOSHBKOB B JIUCT
Ortser: "+ abcd
5. OcHoBbIBasich Ha HH(OPMAIINH U3 TEKCTOBBIX (PPArMeHTOB, PUCYHKOB 1 Bammnx 3HaHUSX, BE
J1st BceX 3KTOMUKOPH3HBIX IPUOOB XapaKTepeH MIMPOKHH CIIEKTP pacTeHHH-X03s1€]
Bce «canpoduTHbIE» pacTeHUS SABISAIOTCS 00IUTaTHEIMU MUKOPH3000pa30BaTEIISIMI
Pacrenns HE cniocoOHBI ycBauBaTh OpraHUIeCcKUi a30T
Pa3paboTka npemapaToB Ha OCHOBE MUKOPHU3HBIX I'PHOOB MO3BOJIUT YBEIHIHUTH YPO:
Ortger: " bd

np‘dBll.\thhlt‘ OTBETHI AJIfA: X

cd

npﬂBlUlbllblC OTBETHI NJIsl: Y

bc

np‘dBll.ﬂhtht‘ OTBETHI JIsfl: Z

ac

IIpaBuIbLHBIC OTBETHI AJIS: M

abcd

IIpaBuibLHBIC OTBETHI AJIS: N

bd
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JATTIPOC MHOTOKPATHOI'O BBOJA INPOIIYIMEHHOI'O TEKCTA

VY cymuaThIX rpu0OB (aCKOMHIIETOB) BCE CIIOPHI, 00pa3yrolecs B pe3yibTaTe Meio3a U3 0HOM U ToMi
e TUTIIIOUTHON KIIETKHU, OCTAIOTCS B 0011el 000104ke — cymKke. [Ipu 3ToM cTpoeHHe CyMOK Y pa3HbIX
acKOMHUIIETOB pazHoe. Y Neurospora crassa Bce Cropbl B CYMKE pacojI0kKeHbl B O/IHY JHMHHIO, B
CTPOrOM COOTBETCTBUH C OPSIIKOM pacxoskaenust xpomatu (I-e u l1-e nenenue meitosa
OPHEHTHPOBAHBI Y 9TOT0 rpuda ouHaKkoBo). Kpome Toro, kaxaas ciopa JAIUTCs OMH pa3 MUTO30M B
TOi1 ke opueHTanu. Kak OynyT BBITISAIETh CYMKH, €CIIM UCXOIHBIM TUIUION OBl T€TePO3UTrOTON

a.a,? [Ipennonaoxum, 4To aimienb d; IPUBOJUT K KPACHOM OKpacKe CIOpHI, a ajliiesb &, — K OTCYTCTBUIO



OKpacku (cropa oka3bIBaeTcs 0enoit). 3amoauTe Tadauity. B oTBeTax nCmonb3yiTe clieayronme
o0o3HaueHus: KpacHas criopa — R, 6enas ciopa — W. deHOTUITBI pa3HBIX CIIOP HE pa3ziessiTe
npoOenamMu WM 3HakaMu npenuranus (mpumep: RW). B nocieanem 3aanuu 3anumTe BapuaHThI
pAacIoNIOKEHHS KJIIETOK B CYMKE, He pa3zesss uX MpoOesiaMu, a caMi CYMKH OTIEIIUTE IPYT OT Apyra
OJIMHOYHBIM MPOOEITIOM.

KonnyecTBo KJIETOK B CyMKe [K]
[TnouaHOCTh KaX /101 U3 HUX [1]
(n mam 2n)
Cpenu HEX: KOJIMYECTBO KJIETOK, HECYIIUX [m]
ajuielns a,
KOJINYECTBO KJIETOK, HECYILIUX [n]
ajuiens ad,
BrInummTe pacroiokeHne KIETOK B CYMKE, €CITH KpaiiHsisi JieBasi KJICTKa KpacHast [f]
U3BECTHO, YTO: KpaiiHsst eBas kietka 6ecuserHas | [9]
BeinumimTe Bce BO3MOXKHBIC BapUaHThl CyMOK, €CIIM B OJHOW W3 Xpomaruja B ucxomHoit | [h]
JIMTUTOUIHOM KIICTKE IMPOM30IILIa MyTanus d; — a,

Briopannblii 0TBET: VY cymuatbix rpu0oB (aCKOMHUIIETOB) BCE CIIOPBI, 00pa3yrolIrecs B pe3ylbTaTe Mei
oOuieit o6oouke — cymke. [Ipu 3TOM cTpoeHre CyMOK Y pa3HbIX aCKOMMIIETOB Pa3]
PacMoJIOKEeHbI B OJIHY JIMHUIO, B CTPOI'OM COOTBETCTBHH C MOPAIKOM PACXOKIACHUS
sTOrO rprba oarHaKoBo). Kpome Toro, Kaxmas criopa ACIUTCS OJUH Pa3 MUTO30M 1
WCXOJHBIN AUIIOU]T OBLIT reTepo3uroToit a,a,? [Ipenmnonoxum, 4To anmiensd a; MpuB
OTCYTCTBHIO OKpackH (Criopa oka3biBaercs 0esnoit). 3anonHure tadiauny. B orBerax
R, 6enas ciopa — W. @eHOTUIIBI Pa3HBIX CIOP HE pa3esiiiTe MpoderaMu WiTH 3Hak
3aMUIIUTE BAPUAHTHI PACTIONOKEHHS KIETOK B CYMKE, HE pa3elisisi uxX npooenamu,
npooesoM.

KonnuecTBo KI€TOK B CyMKe
IInonaHOCTE KaXKJI0M U3 HUX
(n unwm 2n)
Cpenu Hux: KOJIHNYECTBO KJIETOK, HEC
ajiens d;
KOJIHNYECTBO KJIETOK, HEC
ajiens d,
Brimuimmre pacnonokeHue KJIETOK B CYMKE, €CITH KpaiHs4 JieBasi KJIIETKa K
HU3BECTHO, YTO: KpaHsis JieBasi KJeTka 0
Beinmuimmre Bce BO3MOXKHBIE BAPUAHTBI CYMOK, €CIIM B OJHOM M3 XpOMaTU[ B
JIATUIOWTHOW KJIETKE MPOU30IIUIa MyTalus &; — a,

MeTo OLIeHKH [MpaBuiIbHBIE OTBETHI AJIs1: K
Tounoe coomseemcmsue 8

MeToa OLleHKH IIpaBuabHbIE OTBETHI 115 |
Tounoe coomseemcmsue 1n

Tounoe coomeemcmsue n

MeToa OLIEHKH [TpaBuJbLHBIE 0TBETHI AJIsI: M

Tounoe coomsemcmeue 4



MeToa OLleHKH

Tounoe coomsemcmsue

MeToa OLlEeHKH

Tounoe coomsemcmsue

MeToa OLlEeHKH

Tounoe coomsemcmaue

MeTo OLlEHKH

Tounoe coomeemcmaue
Tounoe coomeemcmeaue
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
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue

Tounoe coomeemcmeue

BOIIPOC 14: 3CCE

n])ilBll.T[belt‘ OTBEThI 1JIfl:

4

l_lpzu;u.\u)umc oTBeThbI 1Js:

RRRRWWWW

nl):«ll;ll.\ll)lll)lc OTBETHI 1JIs1:

1))

WWWWRRRR

n])‘c]BllHLllLIC OTBeTHI JJisi: h
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WWWWRRWW WWRRWWWW RRWWWWWW WWWWWWRR
WWWWRRWW WWRRWWWW WWWWWWRR RRWWWWWW
WWWWRRWW WWWWWWRR WWRRWWWW RRWWWWWW
WWWWRRWW WWWWWWRR RRWWWWWW WWRRWWWW
WWWWRRWW RRWWWWWW WWRRWWWW WWWWWWRR
WWWWRRWW RRWWWWWW WWWWWWRR WWRRWWWW
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WWWWWWRR RRWWWWWW WWWWRRWW WWRRWWWW
WWWWWWRR WWRRWWWW WWWWRRWW RRWWWWWW
WWWWWWRR WWWWRRWW WWRRWWWW RRWWWWWW

10
u3 10 6ax10B

Hatme paseepHymbili omeem. Ucnonb3ylime Ans omeema crieyuasribHO omeedeHHOe roJe.
B coBpemeHHON GUOTEXHONOrMYECKON MPOMBILLEHHOCTN MPUMEHSAIOT Pas3fnnyHble CUCTEMbl AnNS
nony4yeHns LeneBoro pekoMbrHaHTHOro 6enka, MCnonb3yeMoro B U3roTOBIEHWUN NEKAPCTBEHHbIX
npenapatoB. OOHOM M3 TakMx CUCTEM SNBMSIETCA KynbTypa pacTUTEnbHbIX krneTok. Onuwwute
NPOLLECC MONyYEeHUs KIETOYHOW CUCTEeMbI AN CUHTe3a pekoMBrHaHTHOro 6ernka Ha OCHOBE KIeTOK

]

Jannbrit
OTBET:

pacteHui. OueHnTe, KakKMMM OCTOMHCTBAMK U HegocTaTkaMmu obnagaeT gaHHasi cuctema.

[AHK 6yaet kopoue, Tak Kak ByaeT penamumnpoBaTbCs TONbKO HYXKHbINA y4acTok,

OrpaHvYeHHbIV Npavimepamm



Bepnprii [OtcyrerByer]
OTBET

I 0
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BOIIPOC 15: 3CCE

IIpencrasiennbie poTorpaduu HITIOCTPHPYIOT UCHOJIb30BAHHE PA3JIHYHBIX TEXHOJIOTHIH U METOHK
AJI51 H3YYeHHsI CTPOEHHSI PeNPOAYKTHBHBIX OPraHoOB pacTeHusl. BoImoiHuTe 3a1aHNs, 3a1IHCAB OTBETHI

1. YcranoBuTe cooTBeTcTBHE MeKIY oTOrpadgusiMu, yBeInyuTeILHBIMU NPUOOPAMU U METOAUKAMH,

KOTOpbIE HCIOJIb30BAJNCH MPH NMOJTYYeHUH JAHHBIX H300paskeHHil. 3aNMIINTe Kakaoe MoJTyYeHHoe

COOTBETCTBHE B MoJie JUIsl 0TBeTa B BuAe X - Y - Z, riae X - ykBeHHOe 0003HaYeHHue H300pakeHns, Y -

HoMep npudopa (apadckasi uugpa), Z - Homep MeToauku (pumckas nuppa). BHUMAHUE! Onun u3
ﬂ NpuOOPOB U 0HA U3 METOIMK — JIMIIHHE!

YBenuuuTenbHbIe TPUOOPHI: Hcnonb3yemple METOUKH:
1. Cxanupyrommii 3eKTpPOHHBIN |. Wcnons3oBanue Qiryopecupyroneid MeTKH
MHUKPOCKOIT
2. CBETOBOH MHKPOCKOI 1. KoHTpacTupoBaHe npy IOMOIIH COJIEH TSKENBIX METAJIIOB
3. [IpocBeunBaronIHii AEKTPOHHBIN I11. OkpammBaH#ue TUCTOJIOTUIECKUX CPE30B
MHUKPOCKOIT LUTOIUIa3MaTUYECKUM KPacHTEIeM
4. OyopecIieHTHBIA CBETOBOM IV. Ucnonb30BaHue KOHTPACTUPOBaHUS 0€3 OKpacKu
MHUKPOCKOIT
5. doroanmapaT ¢ MAKpPOOOBEKTHBOM V. HanpiieHne npoBOSIIIETO TIOKPBITHS HA TOBEPXHOCTD
o0beKTa
VI. UccnenoBanne MakpooObeKTa

2. Yrto o011ero y cTpyKTyp 0003HaUeHHBIX cTpesikamu Ha pucynkax B u JI? [lepeuncinre 3T
CTPYKTYPBbl, YKAKUTE MJIOUMTHOCTh M MPOUCX0KAeHUe TKaHU. OTBET 3aNHIIUTE B OTBEIEHHOE MOJIe.



3. Uto uzodpaxeno Ha gororpaduu I'? OnummTe NPUHUKNI METO/AA, C IOMOIIbI0 KOTOPOIo 0bLIO0
NOJIy4eHO JaHHOe u300paxeHue.

Hannbii - 1.
OTBET:
A-2-1V
b-4-1
B-2-1ll
r-1-v

I1-5-VI

2. a-3HA0cnepM (TPUNAOUAHBIN, MPOU3BOAHOE ANUMNIONAHON LIEHTPaAbHOW KAETKU

3apOAbILEBOro MeLlka, ONJIOA40TBOPEHHOW CNepMmeM), 6 - epucepM (TUILIOUAHBIH, TPOU3BOIHOE

TKaHM HyILEJTyca), B - CEMSI0IH (JUIIIONIHbIE, YaCTh 3apObIIia CEMEHH). 00I1Iee - CTPYKTYPBI
HCTIONB3YIOTCS AJIS 3ar1aca IMUTaTeNIbHBIX BEIIECTB

3. T - 3apoasIll CEMEHH. Ha IIpenapaT HabUISIETCs] IPOBOASAIIEE MOKPBITUE, 3aTEM B HETO BBICTPENIUBAIOT
IIy4KOM BJIEKTPOHOB U YJIaBIMBAIOT OTPAKEHHBIE DJICKTPOHbI

Bepubiit  [OtcyrcTByer]
OTBET
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BOIIPOC 16: 3AIPOC ®AMUJA

YBaxaeMblIil y9acTHHK!

JI71st CBOETO CIIOKOHCTBUS BBl MOXKETE COXPAHUTh OTBETHI B IOKYMEHT word:
1. Cxonmpyiite oTBeTHI B (haitn word;

2. He 3a0ynbTe yka3zaTh OJIOK 331aHHS M HOMEP BOIPOCA;

3. ns coxpanenust Haxkmute "®@aiin" - CoxpaHuTh Kak - Kommsiotep - O630p - Pabouwnii cron - Ha3BaTh JOKyMEHT
CBOWM JIOTHHOM, HarpuMmep: "ol1234567" - Beiopats popmat PDF.

m HHU B KOEM CIIVUYAE HE YKA3BIBATH B HABBAHUU JOKYMEHTA NJIM B CAMOM JOKYMEHTE ®UO!
OTBET INTPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpome Toro, pekomenyem rnpoayoimpoBath (aiis B 4aT IpoKTopYy.

Hannsrit otet: [Huuero ne gano|



