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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
OuHUKMHCKEE MOPEIUIaBaTeIN BO BpeMEHa UCCIICIOBaHUS CPEIU3EMHOMOPCKOTO ITOOEPEKbs MOTJIH B KaUeCTBE
pumacoB O6pathb ¢ coboit

JlanHbIie OTBETHI: ' .

CyHIeHI)Ie TPEUKUEC OpeXU

Q4.

Iloaconueunoe macio

& Je.

OJIMBKOBOE Maciio

Bepnsie otBeTsI: L4 .

Cy1l1eHsle TPeIKie OpeXH

_-'I e.

OIIMBKOBOE Maciio
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
B kakux BHyTpPHKJIETOYHBIX IIPOIECCaX YUaCTBYET JKene30?

Jannbie oTBeTHL: L4 3.

Tpancnopt kucnopoja

4 b.

OKHCIINTENHHO-BOCCTAHOBUTEILHEIC pCakuun

4 C.

O6pazoBaHue aKTHBHBIX (POPM KHCIIOPOAA

4e.

O6paTI/IMOC CBA3BIBAHNC KHUCIIOPOJa

Bepnsie otBeThI: L4 3.

Tpancnopt kucnopoja

_-'I b.

OKHCIIHTENbHO-BOCCTAHOBHUTEILHEIS peaknuu

o C.

O6pazoBaHue aKTHBHBIX (POPM KHCIIOPOAA

4e.



O6paTI/IMOC CBA3BIBAHUC KUCIIOPOJa
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BOIIPOC 3: 3ANIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
¥ ropoxa noceBHoOro crepmuii coaepxur B aape 11 xpomocom. CreoBarenbHo, y 3TOTO BHIa B HOpME

Janubie 2 a.

OTBECTHI:
Krnerka-anTunoga cemssadarka coaepxur 11 xpomocom

4b.

KneTka anukanbsHOW MEpUCTEMBI KOPHS COIEPKUT 22 XPOMOCOMBI

Ae.
Kirerka popmupyromerocs cemsizauaTka Ha cTaquu MeTadasbl BTOPOro AejeHus Meio3a coaepkur 11

ﬂ XpOMOCOM

Bepnsie Ja.

OTBETHI:
Knerka-antunosa cemszadarka coaepxur 11 xpomocom

4 b.

KneTka anukanbHOW MEPUCTEMBI KOPHS COIEPIKUT 22 XPOMOCOMBI

_o-'l e.
Knerka gopmupyromerocs cemszadaTka Ha CTaauy MeTadasbl BTOPOTO JEICHHUs Meio3a coaepsxur 11
XpOMOCOM
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BOIIPOC 4: 3ANIPOC HECKOJIBKHUX OTBETOB

Bri0epure BCE npaBuiibHbIe 0TBETHI.

Ha moBepxHOCTH OKeaHa JajleKo OT Oepera 4acTo 0OHapyXHMBAIOTCS KPYITHBIE CKOTUICHNUS JKUBBIX OEHTOCHBIX
BOJIOPOCIIEH-MaKpO(UTOB, MHOTHE MECALbI HAXOISIINECS Y TIOBEPXHOCTH BOJIBI M IIEPEHOCUMbIE TEUCHUSIMU Ha COTHU
KkntoMeTpoB. Kakue U3 nepedncieHHsIx BOJOPOCIel, Ha Balll B3I, MOTYT COCTaBIISITh OCHOBY 3THX CKOIUICHHUHN?

Jlannsie oTBeTs: &l b,

Xapa

_o-'l c .
Dykyc

B X

_-'I e.

Capraccym

Bepnsie otBeThI: L4 .

Dykyc

2 d.

Makxkponuctuc



& e.

Capraccym
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BOIIPOC 5: 3ANIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
[Tpu caxapHoMm nuabere

JlaHHbIe OTBETHI: 'L 5.

MoryT OBbITH pa3pylIeHbl OeTa-KJIETKHU MOJDKEITYI0YHOH KeTe3bl

Q.

B kauecTBe aeueHus Bceraa MPUMCHAOT UHBCKIIUU NHCYJIMHA

i X 4d.

PCKOMeHZ[yIOT JUETY C MTOHMKECHHBIM COJICPIKAHUCM JKUPOB

Bepnsie otBeThI: L4 3.

Moryt OBbITh pa3pylLIeHbl OeTa-KIETKH MOPKETyJOUHON JKeJIe3bl

2 d.

PCKOMeHZ[yIOT JUETY C MOHMKCHHBIM COACPIKAHNUEM KUPOB

0
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BOIIPOC 6: 3ANIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIe 0TBETHI.
Bribepure criocoObl, MPU MOMOIIM KOTOPBIX OKOHYATENIBHBIN X035UH MOXKET 3apa3UThCs IIMPOKHUM JICHTEIIOM

JlanHbIie OTBETHI: ' g,

[Ipn ucnonp30BaHMM B MHILY 0cO0€i pe3epByapHOTo X03sHHA

_F'I e.

ﬂ IIpu ncop30BaHNM B UMY C1a00 MPOCOJICHHOM ITyYbei HKPHI

Bepnsie otBeThI: L4 3.

[Tpu ucnonp30BaHMM B IHILY 0cO0O€i pe3epByapHOTo X03sHHa

& e.

[Ipu ncmop30BaHNM B UMY C1a00 MPOCOIEHHON IIyYbeil HKPHI
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BOIIPOC 7: 3ANIPOC MHOT'OKPATHOI'O BBOJA INPONIYIIEHHOI'O TEKCTA

Ilepen BamMu m300pakeHUs pa3IMIHBIX CTaIUil HEKOTOPOTO MpoIiecca, MPOTEKAIOIIEro y pacTeHni. PaccMoTpuTe pUCYHKH
j U BBINOJIHUTE 3aJaHusl.



]

1. YcraHoBHTE NpaBUIBHBIA HOPSIOK CTaANI N300paKEHHOTO MpoLecca, HauMHas ¢ MAaTePUHCKOM KIETKH MUKPOCIIOPHI.
OTBeT 3anuIInTe B OTBEACHHOE I10JI€ B BUJE MOCIIEA0BATENILHOCTH OyKB 0€3 3HAKOB IPENMHAHUS U IPOOEIIOB, PETUCTp HE
Ba)KCH.

Ortser: [X]
2. BoibepuTe mpaBUIIbHBIC XaPAKTEPUCTHKH JAHHBIX 0OBEKTOB (OTBET 3aIHIINTE B OTBEACHHOC TIOJIC B BHIC
MOCIIE/IOBATEILHOCTH JIATHHCKHX OYKB B anaBUTHOM MOpPsiIKe 6e3 3HAKOB MPEMMHAHUS U MPOOEJIOB, PETHCTP HE BAKCH).

a. Ha nzo0pakenuu /] npencrasieH sTan raMeToreHesa

b. AHTepuanHU MPEACTABICHBI OTHON KJIETKOM

¢. My»cKkue raMeTsl 3TUX PACTEHUN HE HECYT JKI'YyTUKOB

d. CtpykTypa Ha KapTHHKE B cocTONT M3 ABYX KIJIETOK

e. BereratuBHbIe KIETKH MPEACTaBICHHOTO MY>KCKOTO raMeTo(uTa OBICTPO AET€HEPUPYIOT B MPOLECCE €T0 PAa3BUTHS

Ortser: [Y]

3. Tlo xapaKTepHBIM AETAISIM CTPOCHHS OIPEIEIINTE, K KAKOMY OTETy OTHOCHTCS MPEICTaBICHHOE PACTEHUE, U
3aIMIIATE PYCCKOE HA3BaHME ITOTO OT/ENA B OTBEICHHOE I10JIE:

Ortser: [b]

4. 3anuiuuTe B OTBEAEHHOE 110JI€ HA3BAHME CTPYKTYPHI, HA KOTOPYIO YKa3bIBAET CTPEJIKa Ha u3o0paxenuu E.
Ortser: [K]

5. 3anuinure B OTBEAEHHOE T10JI€ PycCKoe Ha3BaHue (Basbl Meio3a Ha u300paxeHuu '

Ortser: [u]

Boi6pannblii oTBeT: [Nepen BamMu n300pakeHUst pa3IMYHBIX CTaIUH HEKOTOPOTO Mpolecca, NPOTEKAIONIETo Y pacTeHHH. P



MeTo/ OlleHKH

Tounoe coomsemcmaue

MeTo OLIEeHKH

Tounoe coomsemcmaue

MeTo/1 OLIEHKH

Coenaoenue wabnona

Coenaoenue wabnona

MeToa OlLleHKH

Tounoe coomeemcmeue

MeTo/1 OLIEHKH

Coeénaoenue wabniona

Cosénaoenue wabniona

MIOCTIEIOBATENBHOCTH OYKB 0€3 3HAKOB IPEITHMHAHUS U TIPOOEIIOB, PETUCTP HE BaKEH.

Otser: "4 BAT/IBE

2. BribepuTe npaBHIIbHbBIC XapaKTEPUCTHKH JaHHBIX OOBEKTOB (OTBET 3AIUIINTE B OTBEJCHHOE MOJIE
0e3 3HaKOB MPENUHAHUS U TPOOEIIOB, PETUCTP HE BaXKEH).

a. Ha n3o0paxxennu /1 nmpeacraBiieH dTan raMeToreHesa

b. AHTepuANY PEACTABICHBI OJTHOM KIIETKOM

¢. MyXcKue raMeThl 3TUX PaCTEHUN HE HECYT KT'yTHKOB

d. CtpykTypa Ha KapTHHKE B cOCTONT M3 ABYX KIJICTOK

e. BererartuBHbIE KIIETKH MPEACTaBICHHOTO MY>KCKOTO IraMeTo(uTa OBICTPO IETEHEPUPYIOT B IIPOIIEC
Otser: & acd

3. ITo xapaKkTepHBIM JETANISIM CTPOCHUSI ONIPEACIIUTE, K KAKOMY OT/IEYy OTHOCHTCS MPECTaBICHHOE P
noJe:

Otser: & IMokpriTOCEMEHHBIE

4. 3anumuTe B OTBEICHHOE MOJIE HA3BaAHME CTPYKTYPBI, Ha KOTOPYIO YKa3bIBaeT CTPEJIKa Ha H300pasX
Otser: ‘% nblIbLeBast TpyOKa

5. 3anummTe B OTBEJCHHOE I10JIe pycckoe Ha3BaHue (a3bl Melio3a Ha m300pakeHnu I

Otger: & Teso(aza meiioza |

HpaBl/l.J'lebIe OTBETHI JIs: X

OarBe

HpaBl/l.HbllbIC OTBETHI AJIS1: Y

cd

“paBMJlbllble OTBEThI 1JIsd: b

[LIu]BeTKOBBIE

[TIm]okpsiTOCeM[ es[HHBIE

IIpaBuiabHbIE 0TBETHI AJsi: k

ITsunbneBas TpyOKa

“paBMJlbllble OTBETHI JIsI: U

[Tr]enodaza( )?[I1]( nenenus meiioza)?( )?

[TIm]epBas [Tr]enodaza( metioza)?( )?



Cosenadernue wabnona [TIm]epras [Tr]enodasa( nenenus meiioza)?( )?

Cosenadernue wabnona [Tr]enodasa (meiioza)? [11]( )?

Cosenadernue wabnona [Tr]enodaza( )?[11]( metioza)?( )?

Coenadenue wabnona 1(-)?as( )?[Tr]enodaza( meiioza)?( )?

Coenadenue wabnona 1(-)?as( )?[Tr]enodaza( generus meiiosa)?( )?
Coenadenue wabnona [Tr]enodasa( )?(nenenus)?( )?(metioza)?( )?[11]()?
Cosenadenue wabnona [Tr]enodasa (meitoTnueckoro nenenus)? [11]()?
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BOIIPOC 8: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPONIYIMEHHOI'O TEKCTA

Ha PUCYHKE I/1306pa)KeHI)I TCHCPATHUBHBIC CTPYKTYPbI HpeﬂCTaBI/ITeﬂeﬁ Ppa3JIMIHbIX OTACIIOB BBICHINX paCTeHHﬁ. Brecure
PYCCKHE Ha3BaHUA 3TUX OTACJIIOB B OTBCACHHLIC OIS pAAOM € COOTBETCTBYHOIIMMU HOMEpAMMU.

BbIOpaHHBIii 0TBET: Ha pucynke n300paxxeHbl reHepaTUBHbIE CTPYKTYPBI IPEACTaBUTENICH PA3IMYHBIX OTEIIOB BBICIIHX |
MOJIS PAAOM C COOTBETCTBYIOIUMY HOMEPAMH.



MeTo/ OLIEHKH

Cosnaodenue wabnona

Cosnaodenue wabnona

MeToj OLlEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeToa OlleHKH

Cosnaodenue wabnona

MeTo/ OLlEHKH

Coesnaodenue wabnona
Coesnaodenue wabnona

Coesnaodenue wabnona

MeTo/ OLIeHKH

Coenaodenue wabnona
Coenaodenue wabnona

Coenaodenue wabnona

1. & IMoxpbITOCEMEHHBIE
2.9 [nayHoBuaHBIE

3. 2 Fonocemennbie

4.9 IanmopoTHUKOBUAHBIE
5. @ XBoOlIEeBUAHbIE

npaBHﬂLIlblC OTBETHI 1JIfA: I

[Hu]seroseie( )?()?()?()2()2()?()?()?
[TIm]oxpsertocem[est |aubIe( )?( )?()?2()?2()?2()?()?()?

npaBllJlbllblC OTBETHI JJIs: t

[Tn]naysosummsie( )2()2()?2()?2()?2()?20)2()?
[Hn]mayusi( )2()?()?()?2()?()?()?()?
[TIn]naysoo6pasusie( )2()2()2()?2()?2()2()2()?

ﬂpammmu.le OTBETHI IJIsI: Y

Tomocem[est|anbie( )?()?()?()?()?()?()?()?

npaBllJlbllblC OTBETHhI IJIfA: O

[Mn]amoporaukoobpazusie( )?()?()?()?()?()?()?()?
[TIm]anmoporaukoBuanbie( )?()?()?2()?2()?()?2()?()?
[M]amoporauku( )?()?()?()?2()?2()?()?()?

npilBﬂH])Hble OTBEThI 1JIsl: W

[Xx]BomeBumnbie( )?( )?()?()?()?()?()?()?
[Xx]soru( )?()?()?()?()2()?()?()?
[Xx]Bomeoopaznsie( )?( )?()?()?()?()?()?()?

5
u3 5 6ajlioB



BOIIPOC 9: 3CCE

Ilepen Bamu Tekcr, coaep:kammii N9Th OHOIOrHYECKUX OIINOOK. BHUMAaTe1bHO IPOYTHTE €ro,
HaliAuTe OIUOKH M 00bACHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIUCAB OTBET B 0TBE/IEHHOE MOJIe.
Buumanue! Hcnpaenenue ¢ppazel ucknouumenvHo ompuyanuem (Moxcem — He MOicem, umeem — He
umeem u m.n.) ne 3acuumoiéaemcs. Heooxooumo cghopmynupoeams ymeepoumenvrnoe npeonorcenue.

Cyk1ieccusi — mocieoBareabHasi CMeHa OMOIEHO30B, POUCXOSIIAs B OAHOM U TOM K€ OHOTOTE O]
BIUSHUEM TMPHUPOAHBIX (PaKTOPOB WM TIOJ] BO3IEHCTBHEM deloBeKa. [IpWYMHBI, BBHI3BIBAIONINE CYKIECCHU
JICNATCS Ha JIBE TPYIIIbL: MEPBUYHBIC, KOTJa NMPUYMHOW CMEHBI SBJSIOTCS HM3MCHCHHUS, BO3HHKAIOIINC B
pe3yabTaTe AEATENILHOCTH CaMOro COOOIIECTBa; W BTOPUYHBIC, MPOHMCXOAALINE B pe3yiabTaTe BHEIIHUX
Bo3feiicTBHiA. [IpuMepoM MepBUYHON CYKIIECCHH MOYKET CITY’KATh CMEHA PAaCTHTEIHHOTO COOOIIEeCTBa TOCHe
noskapa.

®dopMupoBaHHe TEPBUYHBIX (PHUTOLIEHO30B, HANpPUMEp, B TACKHOW 30HE OOBIYHO HAYMHACTCA C
JMUIIAHHAKOB; BCJIE] 32 HUIMH B COOOIIECTBO BKITFOYAIOTCS CTENIONINECS, a 3aTEM KyCTapHHUKOBEIE (POPMBI H
vxu. [lozgaee dopmupyroTCs ONBIIAHUKA W OEpPEe3HSKH;, OJHOBPEMEHHO C HHUMH TOSABISIOTCS XBOWHBIC
MOPOJIbI, COCTABIISIONINE OCHOBY 3aBEPILAIOIICTO COOOIIECTBA B BUAE CMEIIAHHOTO Jieca, (POPMHUPYIOIIETOCs
npumepHo depe3 100-120 mer mocne Havana CykieccHd. B THIMIMYHOM ciiydae IO XOIy TaKOW CyKIECCHU
BO3pacTaeT IO CBETOMOOMBBIX PACTCHHN.

Koneunsim pe3yJIbTaTOM CYKHECCHUU 6YI[CT COCTOSHHEC DJBKOCUCTEMbBI, HA3bIBACMOC KJIIMMAKCHBIM.
KnumakcHbie  cooOliecTBa  XapakTepU3YIOTCS  YCTOWYMBBIM — JTMHAMHYECKHM PAaBHOBECHEM  MEXKAY
OMOTHYECKMMH KOMITOHEHTAMH U COINPOTHBICHHEM Cpelbl. BmecTe ¢ TeM, BO3HHKINAs B pe3yjbTare
BTOpH‘IHOfI CYKICCCUHN KIIMMAaKCHasd CHUCTEMa MOXKCET CYHIECTBCHHO OTJIWYAThBCA OT HCpBH‘IHOﬁ, €ClIn
W3MEHWINCh HEKOTOPBIE XapaKTePUCTUKHU JaHmmadTa WM KIUMAaTHYeCKUe ycloBus. B memoM cykieccun

a MIPOUCXOJAT ITYTEM COXPaHCHH BCEX IMMOHECPHBIX BUAOB C BKIIIOYECHHUEM HOBBIX.

Bbonee toro, B pe3yiapTare MHOTOOOPA3HOrO aHTPOIOTCHHOTO BO3CHCTBUS BO3HUKAIOT HAapyIICHHBIE
MecTooOuTanus. Takue MecTooOMTaHUsT OOBIUHBI B CEJICHUSX U BIOJbL A0POr. X XapakTepHO# uepToi 4acTo
SIBIIIETCS TIOBBIIIIEHHOE COAEPIKAHNUE a30Ta, TaK KaK OHM OOTraThl pacTUTEIHHBIMU OcTaTkamu. M3-3a sToro B
JAHHBIX MECTOOOUTAHUSIX CHIKAETCS! YMCICHHOCTh COPHBIX PACTEHHH, HAIPUMEDP KPAIHUBHI IBYIOMHOM.

Hanubiii  [IppMepoM BTOPHYHOM CYKIECCHH MOXKET CITy’KHTh CMEHA PaCTUTEIHFHOTO co0o0IIecTBa mocie

OTBET: noxapa.
[Mo3anee GopMUPYIOTCS OJIBIIAHUKY U OEPE3HSIKU; OJJHOBPEMEHHO C HUMU TOSBIISIOTCS XBOHHbBIC
MIOPOJIBI, COCTABIISIOIIME OCHOBY 3aBEPIIAIOIIEr0 coO0IIEeCTBA B BU/IE Ta&KHOTO Jieca
(mpenMyIIIECTBEHHO €7I0BOTO), popMupyromerocs npumepHo uepe3 100-120 et nocne Havana
CYKIIECCHH.
B THnmyHOM citydae 1o X0y Takoil CyKIeCCHH BO3pacTaeT JI0JIsl TCHEIOONBBIX PACTEHHH.
B 1en0M cykieccuu mpoUCXOIST IyTeM MOITATHOTO 3aMEaHus THOHEPHBIX BU/IOB Ha HOBBIEC.
U3-3a 3TOTO B TAaHHBIX MECTOOOUTAHUSAX MOBBIIACTCS YUCIEHHOCTh COPHBIX PACTEHHA, HAIIPHMED
KpaIuBbI IBYZOMHOM (KparuBa JABYyIOMHas pacTET Ha OOraThIX a30TOM MOYBAX).

Bepwnsrit [OtcyterByer]

OTBET

4
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BOIIPOC 10: 3AINPOC MHOTOKPATHOTO BBOJA MMPOINYIMEHHOI'O TEKCTA

g

B oannom 3a0anuu 6am HeobX00UMO NpoAHAIUZUPOBAMb (DpacmeHm meKcma, MNOCEAUeHHbII
MemoouKke UCCIed08aHUll, U HA OCHOBAHUU CEOUX 3HAHUU U UHGOPpMAyuu u3 mekcma 6bINOJHUMb
3a0anus.

Meton nonumepasHoit nenHoi peaxuuu (IILIP) B Hacrosimiee Bpemsi MIMPOKO MPHUMEHSIETCS B

“Onoynorun " MCIUIINHCE. Knaccuueckas HHP MO3BOJIACT TOJYYUTH OOJIBIIIOE KOJIMYECTBO KOIIMI

uHTepecymomeil Hac nociuenoBarenbHocTH JIHK. CrnemumduyHocTs naHHON peakmuu 0O0eCTieUrBaiOT
HeOOJbIINE MOCIE0BATEILHOCTH HYKJICOTHAOB - mpaiMepbl. WX moabuparoT K 000MM KOHIAM



ammnuuupyemoro yuyactka JIHK takum o6Gpa3om, 4ToObl MOCIEI0BATENbHOCTh TaK HA3bIBAEMOIO
MPSIMOTO TIpaiiMepa COOTBETCTBOBAJIA TMOCIEAOBATEIPHOCTH Ha 5°-KOHIIE LIETH, TOTAa KaKk OOpaTHBIN
npaiiMep 0OpaTHO KOMIUIEMEHTAapeH IocienoBaredbHocTH Ha e€ 3’-koHue. Hampumep, ecnu
uHTepecytomuii  Hac ydactok JIHK 3akanumBaercst mocnemoBatenbHocThio 5 -AAGCTA-3°, To
oOparTHBIi mpaiiMep OymeT MMeTh mocieaoBarenbHOCTh: 5 -TAGCTT-3". Urobsl mpaiitMepsl MOTIIH
y3HaTh HeoOxoaumyro mnocienoBarenbHocTh JIHK cmecs g IIIP peakumm HarpeBarT 10
OMpEJICTICHHON TeMIepaTyphl - TEMIEPATYPbl OTKHUTa MpaiMepoB. DTa TeMIeparypa pacCUUTHIBACTCS
nyreM TMpuOaBlieHHWs K TeMIepaType IUIaBlieHHsd (TeMIeparypa, OpH KOTOPOH MPOUCXOTUT
pa3peAMHEHUE JBYXIENOYEUHON Mosekyasl npaiimepa) 4°C  rpangycoB. JHK-nommumepasa,
OCYUIECTBJISIOIIAs peILIMKaluo nHTepecyromero Hac yuactka JJHK, ucnonb3yer npaiimep B kauecTBe
3aTpaBKHM JUIA Hauyala CHHTE3a. B pe3ynpTare NaHHOW peakiuH IOydaeTcs KOMHS HeoO0XOoIuMou
nocienoBarensbHocta JIHK.

Jiis Toro, 9To0b! pa3nuuuTh nocieaoBarenbHocTd JJHK, MOKHO UCTIONB30BaTh PECTPUKTA3HI —
(bepMeHTBI, KOTOpbIE Y3HAIOT U pa3pe3aroT CTPOro ONpeiesieHHbIE MOCIEI0BaTEIbHOCTH HYKICOTH OB
B JIHK (Tak Ha3piBaeMble caiiThl pectpukiuu). Hampumep, pecrpukraza Pfull, y kotopoii caiit
pectpukin HeceT mocienoBarenbHocTh 5 -GCATC|G-3', npu peakidu ¢ IOCIEI0BATEIbHOCTHIO
JTHK Oymer paspe3arh ee Ha [Ba (parMeHTa, COACp)KAllhe HAa KOHIAX MOCICIOBATEILHOCTH 5 -
GCATC-3 u5-G-3.

1.B mnpemiokeHHON MOCIENOBATEIbHOCTH HYKJICOTUIOB 3aKOJUPOBAaH menTuja JumHoM 19
AMUHOKHCIIOTHBIX ~OCTaTkoB. Bam HeoOXxomumMo mono0Oparh mpaiiMepbl IS amIuTd(QUKaIAH
HYKJICOTHJHON IMOCIIE0BATEIbHOCTH, KOJUPYIOIIEH MaHHBI MNENnTHA, HadyhMHas CO CTapT-KOJOHA
(ATG), u coaepxamieit cron-komoH (TGA, TAG, TAA). Ilomuute, 4To mpaiiMepsl JOKHBI OBITH
crnenuguIHbl 1 00J1a1aTh TPUMEPHO OJIMHAKOBOM TeMIlepaTypoi IuiaBieHus (pasznuuus He Oonee 2-4
°C). Temmnepatypa TuiaBieHusl paccuutThiBactcs 1o popmyne: 2(A+T) + 4(G+C), rue OykBbI - 3TO
KOJMYECTBO HYKJICOTHAOB KaxAoro Tuma. Pasmep kaxaoro mpaiimMepa JOJKEH COCTaBIATh 15
HYKJICOTHJIOB. 3alUIIMTE B OTBEACHHOE IOJI€ MOJYyYCHHBIC MpaiiMepsl B HAmpaBlieHUH OT 5'- K 3°-
KOHIy B BH/€ I0CJIeI0BATEeJbHOCTH 3arJIaBHbIX JIATHHCKUX OyKB 0e3 mpo0esioB (B TOM 4mHciIe
KOHIIEBBIX) U YKOKUTE TEMIIEPATYPY MX TUIABJICHUS.

5’ - CTTCAAAACATGTACATAAGCAGAAAAGCCTCTAAACCTACATATACTTCG
ACTATAAGACTAGAGTAAATA-3’

Orser:

[Mpsimoii mpaiimep: [X]

OGpartHbiii mpaiimep: [Y]

TemmnepaTypa muasieHus npsamoro npaiimepa: [2]°C

Temneparypa riasienus ooparnoro npaiimepa: [K]°C

2. Tlomydennslii B mpenpinymied dactu 3amanus [P mpomykT BcTpamBaeTcst B IUTa3MUIY IS
CHUHTE3UpOBaHUs Oenka B OakTepusx. Bam naHbl mocienoBaTeNbHOCTH (CalThl PECTPUKLUH), IO
KOTOpBIM JIBE PECTPHUKTa3bl (IHIOHYKJI€a3bl pecTpukiuu) crneunduuno paspesaror JJHK. B orsere
YKa@KUTe pa3Mep (parMeHTOB, KOTOpbIE TMOJy4yaTrcs B pe3yiabTaTe peaklUu PEeCTPUKIHH,
MPOU3BEACHHOW ATHMH PECTPUKTa3aMH Il IIa3MHUIBI, COZAEp)Kalled BCTaBKY B TPaBHIBHOU
OpPHEHTAINH LIEIH.

HindIll 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 TMOCIIE;
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 MOCIeI0BATENFHOCT]
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 MOCIe0BaTeIbHOCTH HYKICOTHUIOB 3aKOJMPOBAH MENTUT [
nmoio0paTh mpaiMepsl IS aMITTUUKANA HYKJICOTHTHOM ITOCIIeIOBATEILHOCTH,
(ATG), u coxepxaineit cron-kogon (TGA, TAG, TAA). IlomHuTe, 4TO Mpaiim
OJIMHAKOBOHM TemIieparypoil miaBieHust (pasnuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OYKBBI - 3TO KOJIMYECTBO HYKJICOTHIOB KaXa0ro THma. Pasmep k
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

O6parusrit npaiivep: @ TTACTCTAGTCTTAT

Temneparypa niasieHus npsamoro npaiimepa: & 40°C

Temneparypa niuasiaeHus obpartHoro mpaiimepa: © 38°C

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



MeToa OLEHKH
Cooeporcum

MeTo/ OleHKH
Coodeporcum

MeToa OLEHKH

Tounoe coomsemcmsue

MeTo OLleHKH

Tounoe coomeemcmeue

MeToa OLEeHKH

Tounoe coomsemcmeue

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

MEeCTO BCTaBKn

Scrl
4000 0

4500 n.H. 4500 Mn.H.

Scrl
2225 & npomotop

OTBer 3anMIIMTEe B OTBEJCHHOE II0JIe B BHAE IOCJIEI0BATEIbHOCTH YHCEJ
OJMHOYHBIMH NpodeIaMH.
Ortser: " 517 1775 2268

npilBll.thhle OTBETHI AJIsl: X

ATGTACATAAGCAGA

l_lpalm.u,ume OTBETHI NJIAl: Y

TTACTCTAGTCTTAT

npilBll.thhle OTBETHI AJIsl: Z

40

IIpaBuiibHBIE OTBETHI AJIsA: K

38

ﬂpanll.1hthe OTBETHI AJisA: M

517 1775 2268

4
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BONIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakum 00pa3zoM MOKHO pa3eiuTh MOJy4YeHHbIe B Ipeabiaymem 3agannu ¢gparmentsl JHK?
Kpatko onumuTe OCHOBHOM NPUHIMII JAHHOH METOAMKH.

Harneii  C moMombio MeTosa anekTpodopesa. @parMeHT, KOTOPBIH Mbl XOTHM TOJIyYHUTh, OTIPEEIEHHON JUTHHBI,
OTBET: MIO3TOMY MBI MOXKEM ITOCTaBUTh IEKTPodope3 U, 3Has, KAKOH My Th 3a ONpeIeNIEHHOE BPEMsI ITPOOSKHUT
JIaHHBIN (PparMeHT, BBICIUTD €ro U3 ONPEICIEHHOTO MECTa JOPOKKH.

A

BepHhsrit
OTBET

[OtcyrerByer]
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BONIPOC 12: 3ANPOC MHOI'OKPATHOI'O BBOJA IMNPONIYIMEHHOI'O TEKCTA

Buumamenvno npouumatime npeonodicennvie pazmenmsl meKcma u paccmompume pucCyuKuy, 3amem nepexooume K
BbINOTHEHUIO 3A0AHU.
®parmenr 1.
BoNbIIMHCTBO Ha3eMHBIX PaCTEHUI BCTYNAIOT B CHMOMOTHYECKUE OTHOIIEHHS ¢ IpubamMu, 00pa3ysi MUKOPH3Y. DTH IPHOBI
UTPAIOT KITIOUEBYIO POJIb B PErYJISILIMU TOCTYITHOCTH NMUTATEIBHBIX BEIECTB U MHTEHCUBHOCTH YIJIEBOIHOIO METaboIn3Ma,
Y4acTBYIOT B ITOBBIIICHNH aAaNTAMOHHBIX BO3MOXKHOCTEH pacTeHni. OHM OKa3bIBAOT BIMSIHUE Ha CTPYKTYpPY IOUBHI,
6unopazHoobOpaszue GUTOEHO30B M (PYHKIIMOHIPOBAHUE SKOCHCTEM B I1e1oM. COTIACHO COBPEMEHHBIM MPEICTaBICHUAM
BBIJIEIISIOT CJICTYIOIINE OCHOBHBIE THITBI MUKOPH3: SHIOTPO(HBIN, SKTOTPO(HBIN 1 3KTOIHAOTPOQHBIH, COUCTAIOIINH B
ce0e 4epThl ABYX HEPBBIX THUIIOB.
OKTOMHKOpPH3a BO3HUKAET, KOT/1a TH(BI Tprbda OIuIeTaloT KOPEHb IUNIOTHOM CEThI0, 00pa3ysl YeXoJl, Ml MUKOPHU3HBIC
TpyOKu (pucyHOK 1). ['udbI rpnba MpoOHUKAIOT CKBO3b PU30AEPMY KOPHS M PACIIPOCTPAHSIIOTCS IT0 MEXKKICTHIKAM, HE
NPOHUKas B KJIeTKH. J{i1st KopHel, 00pa3yronix TaKylo MUKOPHU3Y, XapaKTepHO OTCYTCTBHUE KOPHEBBIX BOJIOCKOB U
PEenyKIsI KOPHEBOTO YEXJIMKA BIUIOTh JI0 OJJHOTO-ABYX CJIOEB KJIETOK. JKTOMHUKOPH3Y 00pa3yroT APEBECHBIC PACTECHHUS,
cocTapisronie npuMepHo 10% coBpeMEeHHBIX CEMEHHBIX pacTeHuil. [ pubHON mapTHEP OTHOCUTCS K Oa3uIUaIbHBIM,
CyMYaThIM WJIM 3UTOTHYECKUM rpudam. B HacTosee Bpemst onucano okosio 8000 BUIOB SKTOMUKOPH3HBIX TPUOOB, HO
oO1ee ux uncio MoxeT gocturath 20-50 Teicsd. HekoTopkie U3 3TUX IpHOOB, TaKUe KaK MOJ0CHHOBUK MJIM MACIICHOK,
(hopMHupPYIOT CHMONO3 TOJIBKO € OZJHUM POIOM AepeBbeB. Jpyrue, kak, HalpuMep, MyXOMOpP, MUKOPU3YIOT OOJIBIIOE YHCIIO
pozoB xo3seB. Co CTOPOHBI PACTEHUH OJJHO IEPEBO MOKET MMETh 110 15 1 Gonee rpuOHBIX MapTHEPOB. B 3xTOMUKOpH3HOM
cuMOmo3e 00a mapTHEPA MONTyJaroT B3aNMHYIO BBITOly: PACTEHHE 00eCIeYMBaeT MUKOOMOHTA OPraHHIECKUMHU
COCAMHEHUSIMH, a TPHO, B CBOIO OYepeib, CHAOXKaeT PUTOOMOHTA TPEUMYILIECTBEHHO COCANHEHUSIMH a30Ta, B TOM YHCIIE
MOYEBHHOI — CBOMM TJIaBHBIM IIPOYKTOM 00MEHa, a Takxke (ochopom, KalueM, KaJbIueM U MUKpo3ieMeHTaMu. Kpome
TOTO, Pa3BETBIEHHBIM MUILIENNI Tprda MOCTABISIET PACTCHHIO BOAY, (DYHKIIMOHAIBHO 3aMEHSST KOPHEBBIE BOJIOCKH.
DHIoOMUKOpHU3a (PUCYHOK 1) XapaKTepu3yeTcs TeM, 4To ru(bl MUKOOMOHTA MPOHUKAIOT B KJIETKH KOphI KOpHs. Ha
MOBEPXHOCTH KOPHSI OHA BBIpakeHa cJ1a00, 1 OCHOBHASI YaCTh MUILIENIUS IpUOa HAXOIUTCSl BHYTPH KOpHA. B KiieTkax KopHs
MOTyT 00pa30BBIBaTHCSI CKOILUIEHHS TH( rprubda B BUE KIyOOUKOB U B BUJIE ITy3bIPHKOB (Be3uKy). ' (bl MOTyT
Pa3BETBIIATECS BHYTPH KJIETKH — 3TH 00pa30BaHUs Ha3bIBatoTCs apOyckynamu. K aHIOMUKOpH3e OTHOCATCS
apOyCKyJIApHBINA (BE3UKYISIPHO-apOyCKYJISIPHBIN), SpPUKOUIHBIA U OPXUIHBIN TUI. [IBa MOCIEIHUX XapaKTePHBI TOJBKO IS
npeacTaBuTeNel cemeiictBa BepeckoBbie 1 OpxuaHble, COOTBETCTBEHHO. Hanbosee pacnpocTpaHeHHOI pa3HOBHIHOCTBIO
SHIOMHKOPH3HI SBIETCA apOycKyIspHas Mukopusa (AM). AM ¢opmupyeTcs G0IBIIHHCTBOM BBICIINX pacTeHui (75-
90%) c rpubamu otnena Glomeromycota (~150 Bunos). He o0pasyror Mukopusy npeacraBurenn KpecronBeTHsix,
jMapeBHx, AwmapanToBbIX 1 OcokoBbIX. Kak u B cirydae ¢ 9KTOMHKOPH301, MUKOPH30BaHHOE pacTeHHE cHaOXaeT rpud
OPTaHMKOM, a PHIOMHUKOPU3HBIE TPHOBI 00ECIIEYNBAIOT CBOETO XO35IMHA B TIEPBYIO ouepeab GochopoM, a TaKkKe KaanueMm,
MEJIbIO U KaJIbIIHEM.
OKTOIHIOMHKOPH3a BO MHOTOM CXO/IHa C 3KTOMHKOPH30ii: 00pa3yeTcs MaHTHs u3 Tu¢ rpuda, 0HaKo MUKOOHOHT
MIPOHHUKAET BHYTPb KIETOK MUAEPMHCA H KOPBI KOPHA. DTOT TUII MUKOPH3bI 00pa3yeTcsi HEKOTOPBIMH PACTCHUAMU
cemeiicTBa BepeckoBble. ApOyTOUIHBIN THI SKTOIHJOMHUKOPH3bI XapaKTepeH ISl 3eMIITHUYHOTO JIePEeBa, TOJOKHSIHKH,
IpYLIaHKH U JIp., 8 MOHOTPOTIOWIHBIH - JUIS OABEIbHUKA. MHOTHE U3 3TUX PAaCTEHUH SBISIFOTCS MUKOTPO(QHBIMU (T.H.
«canpo(uThI»).

IKTOMMKOPH3a 3HOOMHUKOPU3a
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PucyHoK 1. 9kT0- (cnesa) M sHAOMMKOpPKM3a (cnpaBa). MoscHeHUA B TEKCTe



®parMenr 2.

BoboBsIe pacTeHns CIIOCOOHBI K (POPMHUPOBAHHIO HECKOIBKUX MYTYaJIHCTHIECKAX YHIOCUMOMO030B (pUCYHOK 2). OnuH u3
HUX TpeACTaBIsIeT co00it cnmOnoTHYecKoe B3auMozecTeue ¢ AM-rpubamu. Hammuane AM yiydimaeT MuHEpatbHOE
MMUTaHUE PACTEHUS, MIPEXkKe Bcero ocdaTHOE, TTOBHIIIAET YCTOMIMBOCT PACTEHUH K (PUTOMATOTeHAM B aOHOTHYECKIM
ctpeccam. AM cuMOmn03 conpoBoXkaaeTcsi popMHPOBaHHEM OCOOBIX CTPYKTYP, Ha3bIBaeMbIX apOycKyIamu. B HuX
MIPOMCXOIUT B3aUMHBIN 00MEH NpoaykTamMu GoTtocuHTesa 1 hocharamu. BaxxHbIMH 3KOJIOTHUECKUMH (DYHKIUSIMU TPUOOB
AM sBisroTcst oOecrieueHne B3aMMOJEHCTBHS pACTEHUH Pa3IMUHBIX BUIOB B (PUTOLICHO3aX ITOCPEICTBOM €IMHOM CeTH TUd
U ydactue B (JOPMUPOBAHUH CTPYKTYPBI OYBBI.

OcobeHHOCTRI0 6000BO-pr300HanbHOr0 cumouo3a (BPC) sBisieTcst BrIcOKast CeU()UIHOCTD, TPOSIBISIONIASACS B TOM, YTO
oIpe/ieTICHHbIE BUBI/IITaMMBbI KITyOSHBKOBBIX OaKTepuii 00pa3yroT COBMECTHMBIE Maphl JHIIb C ONPECICHHBIMH
rpynnaMu 6000BbIX. [Ipy 5TOM Ha KOPHSAX PaCTEHUH Pa3BUBAIOTCS CIIEHUAIU3UPOBAHHbBIE CTPYKTYPbl — KIyOCHBKH,
KOTOPBIE SBIISIOTCS BUION3MEHEHUSIMH OOKOBEIX KOpHeH. OHH (popMHpYIOTCS B pe3ynbraTe GopMUpOBaHHS 0c000M
KITyOeHBKOBO# MepucTeMbl. bakTepun mocenstoTest BHYTPH KIETOK KiryOeHbpKa U TpaHCPOPMHUPYIOTCS B OakTepounsl. B
KITyOeHbKaX CO3Jaf0TCS ONITUMAIIBHBIC YCIOBHS TS (PUKCAIIMH aTMOC(EpHOTo a30Ta OaKTEPOHTHBIM (PepMEHTOM
HUTPOTEHA30i. DTOT (hepMeHT paboTaeT B OTCYTCTBUH KHCIIOPOa, M paCTEHHE CO3IaET MUKPOa’pOOHYIO Cpeay BHYTPH
KIIyOeHbKa, OKpYKasi ero CyOepHHU3UPOBaHHOM SHAONEPMON U aKKyMYJIHPYSI JIETTeMOII00HH B KJIeTKaX. FIMeHHO Hann4ue
nerreMorioomnHa npuaaéT 3¢ (HeKTUBHBIM KITyOeHbKaM HHTEHCHBHBIA pO30BHIi BeT. birarogaps oopazoBannio bPC
6000BbIEe pacTeHHs MOTYT PacTH Ha cyOcTparax, He COoJlep KallluX CBsI3aHHOTO a30Ta. OCyIIecTBIeHUE polecca PUKCaun
a30Ta ompeJeNsieT 3HaYuTeNIbHYI0 poib bPC B kpyroBopoTe a3ota B IpUPO/IE U MOBBIIICHUH [LI0JOPOANS TTOYB.
VHTEeHCHBHOCTD ()OPMUPOBAHUS CUMOMO30B 3aBUCUT OT 00OECIICUSHNUS SJIEMEHTAMHU TIOUYBEHHOTO TIUTAHUS PACTEHUH —
¢dbochopom u azoTom.
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PucyHok 2. A. MoTok BelecTBa B 6060B0-pn3obranbHom cumbuose. b. KopHeBble cimbro3bl 60608BbIX
pacTeHuit. MoAcCHEHMA B TEKCTe

Boibepume BCE npasunvibie omeemul u3 uemvipex npednodicennvix. Omeemol Ha Kaicobill 60NPOC 3anuiume 8
8U0e NOCNC008AMENbHOCHIU IAMUHCKUX OVKE 6 andasumnom nopsoke 6e3 npobenos u 3HaK08 NPEenuHaHus.
1. ITpounTaiite pparment 1 u paccmoTpuTe pucyHok 1. BoiGepuTe Bce MpaBWILHBIE YTBEPIKICHHS.
Bce pacrenus cemelictBa BepeckoBbie 00pa3yroT 3pHKOUIHYIO MUKOPHU3Y
BenokouaHHast KarmycTa — MUKOPU3HOE PaCTCHUE
B oTnmuune oT 93HAOMHKOPH3EI, SKTOMHKOpPU3a 00CCIICYHBACT PACTCHUE MPEHMYIIIECTBEHHO MOUYEBUHOM
[pu mpopacTaHuyu BHYTPH KOPHS, TH(]a I3HIOMUKOPU3ZHOTO Iprubda 00paszyer anmpeccopuit

Ortser: [X]
2. IIpounraiiTe ¢parMeHT 2, pacCMOTPUTE PHCYHOK 2. BbiOepuTe Bce MpaBUJIbHBIE YTBEP KIEHNUS.
Bobossie pacrenuss HE moryT ojHOBpeMeHHO 00pa3oBaTh 1 MHUKOPHU3Y, U KITyOSHBKOBBII cUMOHO3
Pactenus cemeiictBa boOoBEIE 00pa3yIOT SHIOMUKOPH3Y
I"a3000pa3HbIi a30T MpeBpamaeTcs B KIIyOCHbKE B aMHHOKHUCIIOTHI
3a co3anue MUKpOa’poOHOH cpebl B KITyOeHbKE OTBEYAET TOIBKO JISTTEMOTIO0NH
Ortser: [Y]
3. OcHoBbIBasich Ha MH(GOPMAIUH U3 TEKCTOBLIX (parvMeHToB U PUCYHKOB, BbIOEpHUTE BCe NPAaBUIbHbIE
yTBep:KIeHUs.
Ecnu BeIpammBaTe 6000BBIE paCTEHUS HAa JOCTATOYHOM OOeCIiedeHnH a30ToM U (pocdopom, onn HE
OynyT GopMUpPOBATH KOPHEBBIE CHMOMO3EI
OKTOMHKOpH3a XapaKTepHa /I BCEX pacTeHUH
Hurporenasa npespaiaer MOJIEKYJISIPHBIA a30T B aMMOHUH



Bobossie pacrenuss HE moryt ¢opmMupoBars SKTOTpOQHYI0 MUKOPHU3Y
Ortser: [Z]
4. OcHOBBIBasiCb HA MHPOPMAIUHU U3 TEKCTOBBIX (ParMeHTOB  PUCYHKOB, OTBeThTe Ha BONPOC: YCHJIEHHE KAKHX
npoueccoB MPONCXOAUT NpH 3P dexTHBHOM PYHKIHOHNPOBAHMH B3aHMOBBITOJHBIX CHM0OH030B pPacTeHHii,
KJYOeHBKOBBIX 0akTepuii 1 AM-rpuodoB:

TpaHcmopTa yrieBooB U3 JHCTa B KOPEHb

TpancnopTa BOJBI U3 KOPHS B JIUCT

TpaHcropTa MUHEPaIbHBIX SJIEMEHTOB OT MUKOCUMOHOHTA B PACTCHUE

TpaHcnopTa aMMHOKHCIIOT U3 KIIyO€HBKOB B JIUCT
Ortser: [mM]
5. OcHoBbIBasich Ha HH(OPMAINH U3 TEKCTOBBIX (hparMeHToB, pUCYHKOB U Bammx 3Hanusx, Bpioepure Bce
NpaBUIbHbIC YTBEePKACHHS.

Jis BceX 3KTOMHUKOPH3HBIX TPHOOB XapaKTepeH MUPOKUIl CIIEKTP paCTCHUH-X035eB

Bce «canpoduTHBIE» pacTEHUS SBIAIOTCS 00NIUTaTHBIMU MUKOPH3000pa30BaTesIMU

Pacrenns HE cniocoOHBI ycBauBaTh OpraHUIeCcKUil a30T

Pa3paboTka npemapaToB Ha OCHOBE MUKOPH3HBIX TPHOOB MO3BOJIHUT YBEIHIUThH YPOKAWHOCTD
KyJIBTYPHBIX PaCTCHUH
Ortser: [n]

BoIOpaHHBIii 0TBET: Buumamenvno npouumatime npeonodcennvle Gppacmenmsl meKcma u paccCMompume pucyHki, 3amem
®parmenr 1.
BobIIMHCTBO Ha3eMHBIX pAaCTEHUH BCTYNAIOT B CHMOMOTHYECKHE OTHOLICHUS ¢ TpudamMu, o0pasys M
JOCTYIMHOCTHU MUTATCIIbHBIX BEHICCTB U UHTCHCUBHOCTH YIJICBOAHOT'O MeTa6OJ'II/I3Ma, Y4aCTBYIOT B IIO}
BIIMSHHE Ha CTPYKTYPY MOYBBI, OMOpa3HooOpa3ye GUTOLECHO30B U (PyHKIMOHHUPOBAHHUE SKOCHCTEM B ]
CJIEIyIOIINE OCHOBHBIE THITBI MUKOPH3: SHIOTPOMHBIH, SKTOTPO(HBIN M 3KTOIHAOTPOQHEIH, COUETAIO
OKTOMHKOpPH3a BO3HHKAET, KOTAA TU(BI rprnda OIUIeTal0T KOPEHb IUIOTHOH CEThI0, 00pa3ys 4exod, 1l
pHU30AepMy KOPHSI M paclpOCTPaHIIOTCS IT0 MEKKICTHUKAM, HE IPOHUKAsI B KIETKH. J[i11 KopHeH, o0f
BOJIOCKOB M PEAYKIMSI KOPHEBOTO YEXJIMKA BIUIOTH JO OAHOTO-ABYX CIOEB KJIETOK. DKTOMHKOPH3Y 00
COBPEMEHHBIX CEMEHHBIX pacTeHui. I puOHON mapTHEP OTHOCHTCS K Oa3UANATBHBIM, CyMYaThIM HIIH
BUJIOB SKTOMHKOPHU3HBIX TPHOOB, HO 00Ilee UX YKCI0 MOXKeT gocturath 20-50 Teicsd. HekoTopsie u3
CUMOMO3 TOJIBKO C OJJTHUM POJIOM JiepeBbeB. [lpyrue, Kak, HapuMep, MyXoMOp, MUKOPHU3YIOT OOJIBIIIC
umets 110 15 u Gosee rpuOHBIX NapTHEPOB. B akTOMUKOpH3HOM cMMOUO03€ 00a MapTHEPA MOJIY4aloT B
OpPTraHMYeCKUMHU COETMHEHHUSMH, a TPU0, B CBOIO 0Yepellb, CHaOXaeT (UTOOMOHTA MPEUMYILECTBEHHO
MpOIyKTOM 0OMeHa, a Takke hochopom, KanueM, KaJablMeM U MUKpodJIeMeHTaMu. Kpome Toro, pass
(YHKIIMOHAIBEHO 3aMEHSS1 KOPHEBBIE BOJIOCKH.
OHoMuKopH3a (PHCYHOK 1) XapaKTepHu3yeTcsl TeM, 4TO TU(BI MUKOOHMOHTA MPOHHUKAIOT B KIETKH KOP
YacTh MULENUS TPpU0a HAXOIUTCS BHYTPH KOPHS. B KileTkax KOpHsS MOTYT 00pa30BBIBATECS CKOIIIICHH
MOTYT Pa3BETBIIIThCS BHYTPH KIETKH — 3TH 00pa3oBaHuUs Ha3bIBAIOTCA apOyckynamu. K aHIOMHUKOD!
SPUKOUIHBINA M OPXHUIHBIA THII. [IBa MOCIEAHNX XapaKTepPHbI TOIBKO JUIS IPEJCTaBUTENEH ceMelCTBa
pacIpocTpaHEeHHOH Pa3sHOBHIHOCTHIO SHIOMUKOPH3HI ABISIETCS apOycKyisipHas Mukopusa (AM). AM
rpubamu otaena Glomeromycota (~150 BugoB). He 00pa3yrotr mukopusy npezctaButesin Kpecrorge:
9KTOMHKOPHU30H, MUKOPH30BaHHOE pacTeHne CHa0XaeT rpu0 OpraHuKoM, a SHIOMUKOPHU3HBIE TPUOBL
KaJIueM, MCAbI0 U KaJIBIITUCM.
DKTO’HJJOMHKOPH3a BO MHOT'OM CXOJIHA C SKTOMHUKOPH30ii: 00pa3yeTcs MaHTHs U3 riud rpuba, oJHaKC
OTOT TUIT MHKOPH3BI 00pa3zyeTcss HEKOTOPBIMHU pacTeHUsIMU ceMeiicTBa BepeckoBbie. ApOyTONIHBIN 1
TOJIOKHAHKHU, TPYHIaAHKHU U JIp., A MOHOTpOHOI/II[HI:Jﬁ - JJIAd IOABCIIbHUKA. MHorue u3 3Tux paCTeHI/Iﬁ A1



IKTOMMKOPH3a 3HOAOMMWKOPM3A
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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 MUHepajdIbHOE MUTAaHUE PACTEHHS, IPExK e
¢duronaToreHaM 1 aOMOTHYECKUM cTpeccaM. AM cuMOH03 conpoBoXkaaeTcst GOpMUPOBAHUEM OCOOBI
oOMeH npoaykramu (poTocuHTe3a U pocharamu. BaKHBIMU 3KOJIIOTHYECKUMH (GYHKIMSIMU rpUOOB Al
BU/IOB B (PMTOLIEHO3aX TIOCPEIICTBOM EANHOI ceTh TU(d u ydacTue B POPMUPOBAHUH CTPYKTYPHI ITOYBI
OcobenHocTrI0 6000BO-pr30OHanpHOTO cnMbOno3a (BPC) sBisercs BricOKas cienn() MIHOCTb, TPOSIB
GakTepuii 00pa3yloT COBMECTHMBIE Maphbl JIUIIE C ONIPEAEICHHBIMHU IpynnamMu 6000BbIX. [Tpn 3ToM Ha
KIIyO€HBKH, KOTOPBIE SIBIIAIOTCS BUIOM3MEHEHUSIMU OOKOBBIX KOpHEH. OHM ()OPMUPYIOTCS B PE3YJIbTS
TIOCEIISIOTCSl BHYTPH KJIETOK KiIyOeHbKa M TpaHchopMHUPYIOTCs B OakTeponsl. B KiryOeHbpKax co3/aro
0akTepOuHBIM (PEPMEHTOM HUTPOTeHa30i. DTOT (hepMEHT paboTaeT B OTCYTCTBUHU KHCIOPO/a, U Pac
€ro CyO0epHHU3MPOBAHHOM SHAOAECPMON 1 aKKyMYJIHPYS JIETTEMOITIOONH B KJIeTKaX. IMEHHO HaTYH¢
PO30BbIii 11BeT. biarogaps oopa3zoBanuto BPC 6000BbIe pacTeHHs MOTYT pacTH Ha CyOCTpaTax, He CO;
a3o0Ta oIpejessieT 3HaYuTeNbHyt0 posib BPC B KpyroBopoTe a3oTta B IPUPOAE M MOBBILICHUH T1JI0/10PC
obecrieueHus1 2JIEMEHTaMH1 TIOYBEHHOTO IUTAHUS PacTeHUit — GochopoM U a30TOM.
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PucyHok 2. A. MNoToK BelectBa B 6060B0-pn3obmanbHOM cumburose. b. KopHeBbie crme

Buvibepume BCE npasuivhvle omeemul uz uemuipex npeonodxicernvix. Omeemvl Ha KaAHCObl BONPOC 34

nopsoke be3 npobesos u 3HaK08 NPEenuHAHUs.
1. IlpounTaiite pparment 1 u paccmoTpuTe pucyHok 1. BoiGepuTe Bce NpaBHIIbHBIE YTBEPIKIEE




MeToa OleHKH

Tounoe coomsemcmaue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmsue

Bce pacrenus cemelictBa BepeckoBbie 00pa3yroT 3pMKOUIHYIO0 MUKOPHU3Y
BenokxowyanHnas kamycra — MUKOPU3HOE PacTeHHE
B omimune ot 3HIOMHUKOPU3BI, SKTOMUKOPH3a 00ECIIEYHBACT PACTEHUE IPEUMYLIEC
[Ipu npopacranuy BHYTpb KOPHS, TH(a YHIOMUKOPU3HOTO Iprda 00pasyeT ammpec
Ortser: “# cd
2. IIpouuraiite ¢pparmMenT 2, paccMOTpPUTe PUCYHOK 2. BbiGepuTe Bce MPpaBHIbHBIE YTBEP KIECHY
Bo6ossie pactenns HE MoryT oqHOBpeMeHHO 00pa3oBaTh © MHKOPH3Y, U KIIyOCHBK
Pacrenns cemetictBa Bo6oBBIE 00pa3yIOT SHAOMUKOPHU3Y
I"a3000pa3HsIii a30T MpeBpaIacTcs B KIIyOSHbKE B aMUHOKHCIIOTHI
3a co3aaHue MUKPOa’pOOHOH Cpeibl B KITyOCHBKE OTBEYACT TOJIBKO JISTTEMOTIOOUH
Ortser: " be
3. OcHoBbIBasich Ha MH(OPMAIINY U3 TEKCTOBBIX ()ParMeHTOB H PHCYHKOB, BbIOEpHTE Bce MPAE
Ecnu BeIpammBaTh 6000BBIE paCTEHUsI Ha JOCTaTOYHOM 00ECIEYSHUH a30TOM H (O
OKTOMHKOpPHU3a XapaKTepHa JUI BCEX PACTCHUH
Hurporenasa npeBpaliaer MOJEKYJISPHBIM a30T B aMMOHUMN
Bo6ossie pactenns HE MoryT ¢popMupOBaTE SKTOTPOPHYIO MUKOPH3Y
Orser: @ ¢
4. OcHOBBIBasiCh HA HHGOPMAIMH U3 TEKCTOBBIX (parMeHToB U PUCYHKOB, OTBETHTE HA BOIPO
(pYHKIIMOHMPOBAHUM B3aHMOBBITO/IHBIX CHMOHMO030B PACTeHHUIl, KJIy0eHbKOBBIX OakTepuii 1 AM
TpaHcropTa yrieBo0B U3 JiKcTa B KOPEHb
TpancnopTa BoAbl U3 KOPHS B JIUCT
TpaHcriopTa MUHEpaJIbHBIX AJIEMEHTOB OT MUKOCUMOHOHTA B PACTCHUE
TpaHcopTa aMHUHOKHUCIIOT U3 KITYOSHBKOB B JIUCT
Otser: & bed
5. OcHoBbIBasich Ha HH(OPMAIINH U3 TEKCTOBBIX (PPArMeHTOB, PHCYHKOB U Bammx 3HaHUSX, BE
Jlst BceX 3KTOMUKOPH3HBIX IPUOOB XapaKTepeH MIMPOKHUH CIIEKTP pacTeHHH -X03s1€]
Bce «canpoduTHbIE» pacTeHUS SBISAIOTCS 00IUTaTHEIMU MUKOPH3000pa30BaTEIISIMI
Pactenus HE criocoOHBI ycBanBaTh OpraHu4ecKHid a30T
Pa3paboTka npenaparoB Ha OCHOBE MUKOPH3HBIX IPUOOB MO3BOJIUT YBEIUYUTH YPO:
Ortser: " bd

np‘dBll.\thhlt‘ OTBETHI AJIfA: X

cd

IIpaBuIbLHBIC OTBETHI AJIA:

e

bc

np‘dBll.ﬂhtht‘ OTBETHI JIsfA: Z

ac

IIpaBuIbLHBIC OTBETHI AJIS: M

abcd

np‘dBll.ﬂhtht‘ OTBETHI AJIsi: N

bd
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BOIIPOC 13: 3ANPOC MHOI'OKPATHOI'O BBOJA IMPONIYIMEHHOI'O TEKCTA

VY cymuaThIX rpuOOB (aCKOMHIIETOB) BCE CIIOPBI, 00Opa3yrolecs B pe3yibTaTe Meio3a U3 OJHOM U Toi
e TUTIIIOUTHON KIIETKHU, OCTAOTCs B 0011ei 000104ke — cymke. [Ipu 3ToM cTpoeHHe CyMOK Y pa3HbIX

|ackomuneros pasnoe. Y Neurospora crassa Bce Cropbl B CyMKe PaciiolOKeHbI B OJHY JTIHHHIO, B
CTPOrOM COOTBETCTBUH C OPSIIKOM pacxoskaenust xpomatu (I-e u l1-e nenenue meitosa



OpPUEHTHPOBAHBI y 3TOro rpubda onrHakoBo). Kpome toro, kaxkaas cropa eauTcst OAUH pa3 MUTO30M B
TOM ke opueHTanuu. Kak OyayT BRINISIIETh CYMKH, €CJIM UCXOAHBINA JUTLION OBLIT T€TEPO3UTOTON
b.b,? Mpeanonoxum, uro annens D; obecneunsaer popMupoBanHue TIANKOM KIETOUHOM CTEHKH, a
annens D, — mumosaroii. 3anonEuTe TabnMIy. B 0TBETAaX HCMONB3YiiTe CleAyIONTE 0003HAYSHHUS:
riajKas KieToyHas crenka — G, munoBaras KjieTouHasi cTeHKa — R. @eHOTHUIIbI pa3HbIX CIOp HE
paszensiite npodeaaMu WM 3Hakamu npenuHanus (nmpumep: RG). B mocientnem 3a1anuu 3anumnimre
BapHaHThI PACIIOJIOKEHUS KIIETOK B CYMKe, HE pa3/esisas uX Mpo0esiaMu, a caMyd CYMKH OTIENIUTE APYT
OT Jpyra OJIMHOYHBIM NPOOETIOM.

KosndecTBo KIIETOK B CyMKe [K]
[TnouaHOCTH Kax 0¥ U3 HUX (N wiIu 2N) [1]
Cpenu HEX: KOJIMYECTBO KJIETOK, HECYIIHX [m]
annens D,
KOJIMYECTBO KJIETOK, HECYIIUX [n]
annens D,
BeInummTe pacioiokeHne KIETOK B CYMKE, €CITi KpaifHsist paBast KJIeTKa riiaKast [g]
U3BECTHO, YTO:
KpaiiHss rmpaBast KieTka mmnosaras | [N]
BhinuiimTe Bce BO3MOMKHBIC BapHaHTBl CYMOK, €CJIM B OJHOW W3 Xpomarua B ucxonHou | [f]
JUTIONAHOM KIeTKe npomsonnia Mytarus D, — b,

BriGpaHHbIi oTBeT: VY cymuartbix rpuOoB (aCKOMHIIETOB) BCE CIIOPBI, 00pa3yIOIIHECs B PE3YJIbTATE MEH
obmeit 000s104Ke — cyMKe. [Ipr 3TOM CTpoeHUE CYMOK y Pa3HbIX aCKOMHIIETOB Pa3]
PAaCIIOIOKCHEI B OAHY JIMHUIO, B CTPOI'OM COOTBETCTBUU C NTOPAAKOM PACXOKACHUA
aTOrO rprba oarHaKoBO). Kpome Toro, Kaxias criopa JACIUTCS OJUH pa3 MUTO30M I
VICXOHBIH AUMIon 6611 reTeposurotoii D,0,? Ipexmnonoxum, yro amnens D, o6ec

annens D, — mumosaroii. 3anonuuTe TabnMIy. B 0TBETAaX HCIONMB3YITE CIIETYFOIITHE
KJIeTOuHas cTeHKa — R. @eHOTUIBI pa3HbIX CIIOP HE pa3AesaiTe npodeaamMu Uiu 3H
3aIUIIATE BAPUAHTHI PACIIOJIOKEHUS KIIETOK B CyMKe, He pa3zessis UX npodenamu,
poOesIoM.

KonnuecTBo KJIETOK B CyMKe

[TnonaHOCT KaXA0# U3 HUX (N Wi 2N)

Cpenu Hux: KOJIN
KOJIH
BrinuiuTe pacnonoxeHune KIeTOK B CyMKE, €CJIM U3BECTHO, UTO: Kpai
Kpan

BrinuiinTe BCe BO3MOXKHEIE BAapHUaHThI CYMOK, CCJIM B OJHOU U3 XpoMaTua B HC3

mytarus b, — D,

MeToa OLleHKH IIpaBuabHbIe 0TBETHI 11 K
Tounoe coomsemcmaue 8

MeTo OlleHKH IIpaBuibHBIE OTBETHI AJIs1: |
Tounoe coomseemcmsue 1n

Tounoe coomeemcmaue n
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MeToa OLleHKH

Tounoe coomsemcmsue

MeToa OLlEeHKH

Tounoe coomsemcmsue

MeToa OLlEeHKH

Tounoe coomsemcmsue

MeTo OLlEHKH

Tounoe coomeemcmaue

MeToa OLlEeHKH

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

Tounoe coomeemcmaue

POC 14: 3CCE

rl])ilBll.TIbele OTBETHI 1JIsi: In

4

I'lpzmu.\u)umc OTBETHI 1JIsl: N

4

I'lpzlml.\u)umc OTBETHI 1JIs1:

1))

RRRRGGGG

n])‘JBIlHLIlLIO OTBeTHI JJisi: h

GGGGRRRR

I'lpzmu.\u)umc oTBeThbI AJs:

GGGGGGRR GGGGRRGG GGRRGGGG RRGGGGGG
GGGGGGRR GGGGRRGG RRGGGGGG GGRRGGGG
GGGGGGRR GGRRGGGG GGGGRRGG RRGGGGGG
GGGGGGRR GGRRGGGG RRGGGGGG GGGGRRGG
GGGGGGRR RRGGGGGG GGGGRRGG GGRRGGGG
GGGGGGRR RRGGGGGG GGRRGGGG GGGGRRGG
RRGGGGGG GGGGGGRR GGGGRRGG GGRRGGGG
RRGGGGGG GGGGGGRR GGRRGGGG GGGGRRGG
RRGGGGGG GGGGRRGG GGGGGGRR GGRRGGGG
RRGGGGGG GGGGRRGG GGRRGGGG GGGGGGRR
RRGGGGGG GGRRGGGG GGGGGGRR GGGGRRGG
RRGGGGGG GGRRGGGG GGGGRRGG GGGGGGRR
GGGGRRGG RRGGGGGG GGRRGGGG GGGGGGRR
GGGGRRGG RRGGGGGG GGGGGGRR GGRRGGGG
GGGGRRGG GGRRGGGG RRGGGGGG GGGGGGRR
GGGGRRGG GGRRGGGG GGGGGGRR RRGGGGGG
GGGGRRGG GGGGGGRR RRGGGGGG GGRRGGGG
GGGGRRGG GGGGGGRR GGRRGGGG RRGGGGGG
GGRRGGGG GGGGRRGG RRGGGGGG GGGGGGRR
GGRRGGGG GGGGRRGG GGGGGGRR RRGGGGGG
GGRRGGGG RRGGGGGG GGGGRRGG GGGGGGRR
GGRRGGGG RRGGGGGG GGGGGGRR GGGGRRGG
GGRRGGGG GGGGGGRR GGGGRRGG RRGGGGGG
GGRRGGGG GGGGGGRR RRGGGGGG GGGGRRGG
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Hatme pa3eepHymbili omeem. Ucnonb3ylime Oss1 omeema crneyuasibHO omeedeHHOoe MnoiJie.

B coBpemMeHHON OBMOTEXHOMNMOMMYECKON MPOMBILLSIEHHOCTU MNPUMEHSIIOT pasfnnYHble CUCTEMbI AON1S
nony4yeHns LEeneBoro pekoMOuHaAHTHOro Genka, UCNonb3yemMoro B M3roTOBMEHMU JEeKapCTBEHHbIX
npenapaTtoB. OQHOM U3 TakUX CUCTEM SIBMSIETCA KynbTypa nekapckux apoxoken (Saccharomyces
cerevisiae). OnuwmnTe npouecc MnonyyYeHuUst KNeTOYHOW CUCTEMbl ANs CUHTe3a PEKOMOMHAHTHOro
Oenka Ha ocHoBe KneTok gpoxoken. OueHuTe, KakMMu OOCTOMHCTBaAMM U HegocTtaTtkamun obrnagaet

AaHHaA cucrtemMa.



Han Ilomydenue:

HbIN

0TBE Chauasa He0OXOJMMO CO3JaTh BEKTOP, HECYLIHIA T'eH PeKOMOMHATHOTO OeNKa, KOTOPbIH MBI coOMpaeMcst

T cHHTE3MpOBAaTh B JIPOXKAX, U T'eH, HECYIINH YCTOWYNBOCTh K KAKOMY-JIHOO CTPECCOBOMY CTUMYILY, TI0 KOTOPOMY MBI
CMO>KEM TTOHATH BCTABMJICS JIM HAaIll BEKTOP B KJIETKY MIIM HET. UTOOBI BCTAaBUTH BEKTOP HEOOXOIMMO CAEIATH KIECTKU
TPOKEeH KOMIIETCHTHBIMH, T.€. CITIOCOOHBIE C OOJBIIEH BEPOATHOCTHIO IIPHHUMATH YYXKEPOIHBIN TeHETHISCKUN
Marepra. OToO MOXKHO CIeNaTh XUMHUIECKH M APYTUMHU MeToaMu. Korna Mbl caenany KJIeTKn KOMIIETEHTHBIMA
caenany Bc€, YTOOBI BEKTOP TOMAT B KIETKY, MBI JOJKHBI IIPOBEPUTH, @ BCE JIM HAIIN KJIEKTH MOTYYHIN BEKTOP,
MIO3TOMY MBI IOABEPTaeM X ONpeNETHHOMY cTpeccy. Kietkn, Hecymue mia3Muay, HeCyT ¥ T€H YCTOMIHBOCTH K
JAHHOMY CTPECCOBOMY CTUMYILY, IO3TOMY OCTHYTCS B KHBBIX, & BCE OCTAIBHBI YMPYT, B PE3yJIbTATE YETO MBI
MOJIYYUM YHUCTYIO JIMHUIO KJIETOK, COJICPIKAIMX TeH PEKOMOMHAHTHOTO OeJIKa.

JlocTouncTna:
1) Ha BBIXOJIC MBI MOJTy4aeM KYJIBTYTPY KJIETOK, KOTOopasi OBICTPO pa3MHOXKAETCs U HapabaThIBaCT MHOTO Oelka

2) 3TO IyKapHOTHYECKasi CUCTEMa, a He IpoKapuTondeckas (Ha OCHOBe OakTepuii) - aydlre, T.K. OeJI0K
CHUHTE3MPYETCsI U CO3pEeBaeT M0 IYKapUOTUIECKUM MEXaHU3MaM, T.€. ero KauyecTBO JIydIle

3) OTHOCHUTEIBHO MPOCTHIC YCIOBUS JUIsl BRIPAIIMBAHUS KYJIBTYPBI APOXKIKEH - Hy)KHA TIIFOK03a, COSAUHCHHS a30Ta U
T.JI.

Mumnycsr:

1) Ha cTaaUsIX KOMIETCHIMU U BCTABKU BEKTOpa THOHET MHOTO KIICTOK, TOJBKO Majiasi 4acTh COACPKUT I'eH
peKoMOMHAHTHOTO OeKa

2) cucTeMa JpoOKeH MeIUIeHHee pacTET, YeM OakTepHuabHas, 1 MEAJICHHEE Hapa0daThIBaeT OEI0K

Bep [OrcyrcTByer]
HBII

OTBE

T

ol M| |
m | M| M| K

OTBe
T «» Mashups
Path: p
CnoBa:5
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BOIIPOC 15: JOCCE

HpeHCTaBHeHHBIe (l)OTOFpa(l)I/II/I I/I.]'I.]'IIOCTpI/IpleT HUCIIOJIB30BAaHUEC paSJ’[I/I‘lHI)IX TeXl—lOJ’lOl"HifI U METOAUK
m OJA I/ISy‘leHI/lﬂ CTpoeHl/Iﬂ pel'[pOZ[yKTl/lBHbIX OpFaHOB paCTel-[I/Ifl. BLI]’[OJ’I]—[I/ITe 3aJJaHusd, 3aIIMCAB OTBETHI
—“ B cmenMaJbLHO OTBEAEHHOE IO,


javascript:;
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javascript:;
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1. YeranoBuTte cooTBeTcTBHE MeKY hoTOrpadusimMu, yBeInyuTeILHLIMA NPUOOPAMHU U METOTUKAMH,
KOTOPbIe HCIOJIb30BAJINCH NPH MOJTY4YeHHH JAHHBIX H300paxKenuii. 3anumuTe Kaxa0€e MoJIydYeHHOe
COOTBETCTBHeE B I0J1e JUIsl 0TBeTa B BuAe X - Y - Z, rae X - OykBeHHOe 0003HaYeHHe U300pakeHHs, Y -
HOMep npudopa (apadckas uudpa), Z - Homep metoauku (pumckas uugpa). BHUMAHUE! Onun u3
NpudOpPoOB U OIHA U3 METOIMK — JIHIIHHeE!

YBeauuuTeNbHbBIC TPUOOPHI: Hcnonb3yemMble METOUKH:
1. Cxanupyromumii 3JIeKTPOHHBIN I. HUcnons3oBanue Qiyopecuupyromei METKH
MHKPOCKOIT
2. CBETOBOW MHKPOCKOT 1. KoHTpacTupoBaHue Mpy OMOIIH COJIEH TSDKENBIX METAIIOB
3. IlpocBeunBaroLIMii HIEKTPOHHBIN I11. OkpamnBaHue TUCTOJIOTHYECKUX CPE30B
MHUKPOCKOIT MUTOIIa3MaTHYECKUM KpacUTeIeM
4. ®ayopecleHTHBIN CBETOBON IV. Ucnonb30BaHue KOHTPACTUPOBaHUS 0€3 OKpacKu
MHKPOCKOIT
5. ®oToanmapar ¢ MaKpoOObEKTUBOM V. HambuieHue npoBOJSINIEro MOKPHITHSL HA TOBEPXHOCTh
00beKTa
VI. UccnenoBanre MakpooObeKTa

2. YTo 0o011ero y cTpyKTyp 0003HaYeHHBIX cTpejkaMu Ha pucyHkax B u /1? Tlepeuncianre 311
CTPYKTYPBbI, YKA)KATe IVIOWTHOCTH U NMPOUCX0XkIAeHNe TKaHH. OTBeT 3aMIIuTe B OTBEICHHOE I10JIe.
3. Uto uzodpaxkeno Ha gororpaduu I'? OnumuTe NPUHUKMN MeTO/AA, C TOMOILIbI0 KOTOPOIo 0bLIO
NOJIy4eHO JaHHOe U300paxeHue.
Jlammsii 1)A-2-1V,b-4-1LB-2-1ILT-1-V,-5-VI
OTBET!

2) Hx rnaBHas (1)yHKI_[I/I$I - 3alac MUTaTeJIbHbIX BCUIECCTB, IJISI Pa3BUBHUIOLICTOCA 3apOAblllia; a - 3apOAbIII



(murutonHEI), 6 - SHAOCTIEPM (TPUIUIOUIHBIN) , B - CEMSIIONH (JUILIOUTHBIC)

3) Ha dotorpaduu JI n300paxEn 3apobIiil ABYAOIEHOTO PACTCHHS C IBYMsI CEMSIOJIIMU M 3aPOIBIIICBbIM
KopemkoM. JJaHHOe n300pakeHue ObUIO MOTYYCHO C MOMOIIBI0 METO 1A CKAHUPYIOIICH 3JICKTPOHHI
Mukpockonui. CHavyana npou3BOANTCS HAIBUICHHE TPOPBO/ISIIETO MOKPHITHS Ha 00BEKT, Aaiee
MHUKPOCKOTUYECKAsl UTJIa TIEPEIBUraeTCsl [0 IOBEPXHOCTH 0OBEKTA, TIOCTOSIHHO CO00II[asi CBOU KOOPIHHATHI

KOMIBIOTEPY, KOTOPBIE 3aTeM UM 00pabaThIBacIOTCs, U Pe3yJIbTaT BHIBOAUTCS HCCIIECIOBATENIO BBHIC
n300pakeHus 00BEKTA.

Bepupnii  [OtcyrcTBYyeT]
OTBET

4
n3 10 6ax10B

BOIIPOC 16: 3ATIPOC ®AMJA

YBaxaeMblIil yqacTHHK!

J1Jis CBOETO CIIOKOWCTBHSI BBl MOYKETE COXPAHUTh OTBETHI B JOKYMEHT word:
1. CkommpyiitTe OTBETHI B (haiin word;

2. He 3a0ynpTe yka3aTh OJIOK 3aJaHUS K HOMEP BOIPOCa;

3. JIns coxpanenus Haxmure "@aiin" - Coxpanuth kak - Kommnetotep - O630p - Pabouwuii cTon - Ha3BaTh JOKyMEHT
CBOUM JIOTWHOM, Harpumep: "o0l1234567" - Briopats popmar PDF.

m HHU B KOEM CJIVUYAE HE YKA3BIBATH B HABBAHUU JOKYMEHTA MJIM B CAMOM JOKYMEHTE ®HO!
OTBET ITPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpowme Toro, pekomeHyem mpoayosupoBath (aiii B 4aT MpoKTopy.

Hauneiii otBet: 012021451.pdf


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.4/attempt/_425151_1/s/f75f222ff5194f4a896a3087c82ad3a0_ol2021451.pdf?uploaded_filename=f75f222ff5194f4a896a3087c82ad3a0_ol2021451.pdf

