MockoBckas npeanpogeccuoHasbHas onumMmnmaga
LUKONbHUKOB. bnonoruns. 11 knacc. TeopeTnyecknn Typ
oT6opouHoro atana, 2023/24

1Hos 2023 1., 10:00 — 20 HoA 2023 ., 23:59

I'Ipanma 3arnnucu oTeeToB

« [Mpu BBOLE OTBETOB C KfaBMaTypbl 06pallaiTe BHUMaHWe Ha TpeboBaHWA, yKasdaHHble B 3aaH1K
(epuHULbI U3MEPEHNIS, OKPYITIEHVE, YACIO CNOB B OTBETE U NPOYee).

« B OKHa N9 OTBETOB 3aMnuCbIBaiiTe Hy)XHOE KOIMYECTBO C/10B Yepea npobes, 6e3 3ansaTbiX v Apyrux
pasgenvtenen.

« CroBa c opdorpadnyeckumu, rpaMMaTiecknMm olwnbKamMm 1 onevaTkamMmm He 3aCUUTLIBALOTCS.

N21, BapuaHT 1

5 6annos

CocTaB [daHHbIX BellecTs onpependeTcd reHeTn4eCKMM KogoMm, a npu ux 61nocuHTe3e Mncnonb3yeTca nopdaaka
20 coegnHeHunn, BbICTYNaKWNX CTOOUTENbHBIMU 6nokamMn Ans AaHHbIX BeLecTs. VI3BecTHO, 4To CTPYKTYpa AaHHbIX
BELLECTB MOXeT ObITb pa3nnyHa, TakKXe OHW MOryT AeHaTypupoBaTb MPU BbICOKUX TeMmnepaTypax. Kakune ewé

CBOWCTBa XapaKTepHbl A1 faHHbIX COeaNnHEHNIN?

BbIMOJIHSAIOT CTPOUTENbHYI0 QYHKLMIO

He MOrYT BbIMOMHATb TPAHCMOPTHYIO GYHKLUIO
BCTpeyvaloTcsl B Na3MaTuyeckon membpaHe
ABnsioTcs 6uononumepamu

HET BepHbIX YTBEPXKAEHMWIA

I'Ipanma 3arnunucum oTeeToB

« [lpv BBOAE OTBETOB C KNaBuaTypbl obpallaiTe BHUMaHWe Ha TpeboBaHWs, ykadaHHble B 3afaHum
(EAVHULBI M3MepeHUs, OKpYrieHre, Y/CO CII0B B OTBETE U NMpoyee).

« B OKHa 115 OTBETOB 3anucbiBaiiTe HY)KHOE KONMYECTBO CNOB Yepea npoben, 6e3 3anaTbiX v Apyrnx
pasgenutenein.

e« CnoBac opd)orpad)mquKMMm, rpamMmMaTnyeckrnmmn oWNBKaMKM 1 oneyaTKaMu He 3aCUnTbIBaOTCS.



N2 1, BapuaHT 2

5 6annos

CocTaB [aHHbIX BELeCTB OMNpenessercs reHeTYeckuM KOAOM, a Mpu UX OGUOCUHTE3e MCMOMb3yeTcs MnopsaaKa
20 coefviHEHUIA, BbICTYMAOWMX CTPOUTENbHBIMY BI0KaMy NS AaHHbIX BeLecTB. I3BeCTHO, YTO CTPYKTypa AaHHbIX
BELLECTB MOXET 6bITb pasnnyHa, TakKe OHU MOryT AeHaTypupoBaTh Mpu BbICOKUX TeMnepaTtypax. Kakue cBolicTea

He XapaKTepHbl Ana aHHbIX coeanHeHnn?

He MOryT BbIMOJIHATb CTPOUTEJIbHY0 ¢YHKLI.|/|I0

BbIMOJIHAOT TPAHCMOPTHYI0 GYHKLMIO

OTCYTCTBYIOT B N/Ia3aMaTM4eckoil MeMmbpaHe

ABNAIOTCA 6v|onon|nmepaM|/|

HET BEPHbIX YTBEPXAEHUIA

N¢ 2, BapuaHT 1

5 6annos

YcTaHoBuTE nopsanoK TeXHONOrn4eckmx cTagui npon3BOACTBa KOPMOBbIX ,up0>+<)+<917|, COMnocCTaBmMB 3Ha4dYeHud
npaBoro v nesoro cronbua.

MoprotoBuTeNbHble onepaLlun BbicywwrBaHmne 6rnomacceol
KyneTnsnposaHue oTaLVOHHOe pasfesneHune buomacchl
BbigeneHue uenesoro BellecTsa [HekaHTauna 6bnomaccol
OuncTka oT NnpumMeceit n [My6uHHOe BbipawmnBaHne B hepmeHTepax
KOHLEeHTPpUpOoBaHme

MpuroToBeHne NUTaTENbHbIX Cpef 1
MonyyeHne KOHEYHOro NPOAYKTa NoCeBHOro MaTepurana



N2 2, BapuaHT 2

5 6annos

YcTaHOBUTE MOPSAOK TEXHOMOMMYEeCcKMX CTafuii NPOW3BOACTBA KBaca, COMOCTABMB 3HAYEHWA MPaBOro U feBoro
ctonbua.

MofdroToBKa Cbipbs OunbTpauus 1 cenapaLuus KynbTypanbHoi
XMAKOCTN

MoaroToBKa NOCeBHOro Matepuana

OxnaxxgeHune 1 posnus

KynsTrBmpoBaHue

[pobneHne conofa 1 3atnpaHne

OuncTka oT NnpuMecein n

KOHLEHTPpUpOBaHWe LieieBoro selectsa [ToprotoBka KOM6I/IHVIpOBaHHOM 3aKBaCKu

MMonyyeHne KOHEYHOro NPoAyKTa [BoliHOe BpoxeHVe B annapare




Ne 3, BapuaHT 1

10 6annos

MonuMepasHas uenHas peakums (MLP, PCR) — MeTon MonekynspHoi 6ronornm, nosBonstiowmnii co3nate Konum

onpeneneHHoro ¢parmeHTta [OHK 13 mncxogHoro obpasua, MOBbLICMB €ro copepaHue B npobe Ha HecKonbKo

nopAanKoB.
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Liiaiviany eyl

J, AeHamgpauus (96°C)

\L AnoHzauus (72°C)

L Omwkuz npatimepa (55°C)

TTTTTTITT T TR T voITeY

Peagrpmam nocae 1 umepayuu:
koAudeembo morekya AHK
ydbounoce

[Tpouecc cocTonT U3 cnegyrowmx cTagunin:

MoBmopume
25—35 pas

Crapusa Temnepatypa, °C | MNpofonKUTENbHOCTD, C
MNpeapapuTenbHan 95 180
[leHaTypaums
Uukner MNUP: 24 ynkna
Henarypaunsa 95 15
Omxur npariMepos 60 20
SnoHrayms 72 60
(®uHanbHasa 72 180
anoHrayus

PaccuunTaliTe, ckonbko BpeMeHun 3aiMET nposefdeHue MLUP aHannsa B MuHyTax.

38

4




44

56

3Has, 4To 3a 1 umkn nponcxoanT yasoeHne Lenesoro ¢parMeHTa, pacchTaMTe, Kakoe CyMMapHOe Ko/n4ecTso

Konuit nonyymTes 3a 24 umkna MUp.
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Ne 3, BapuaHT 2

10 6annos

MonnmepasHas uenHas peakums (MLP, PCR) — MeTog MonekynspHoi 6uonornm, nosBonstowmnii co3nate Konum

onpeneneHHoro ¢parmeHta [OHK n3 ncxogHoro obpasua, MOBbLICMB €ro copep)aHue B npobe Ha HecKonbKo

nopAanKoB.
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Liiaiviany eyl

J, AeHamgpauus (96°C)

\L AnoHzauus (72°C)

L Omwkuz npatimepa (55°C)

TTTTTTITT T TR T voITeY

Peagrpmam nocae 1 umepayuu:
koaudeembo morekya AHK
ydbounoce

[Tpouecc cocTonT U3 cnegyrowmx cTagunin:

MoBmopume
25—35 pas

Crapusa Temnepatypa, °C | lMpogomKuTenbHOCTb, C
MpeagapuTenbHan 95 180
OeHaTypauus
Uukne! MUP: 32 umkna
HeHatypayua 95 15
Omxur npakmepos 60 20
3noHrayus 72 60
®uHanbHada 72 180
3noHrauus

PaccuwnTalite, ckonbko BpeMeHun 3anmMeT nposefdeHue MUP aHanvsa B MuHyTax.

32

51




54

57

3Has, 4To 3a 1 umkn nponcxoanT yasoeHne Lenesoro ¢parMeHTa, pacchTaMTe, Kakoe CyMMapHOe Ko/n4ecTso

Kkonui nonyuutesa 3a 32 umkna MNUP.

32
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8 388 608

4 294 967 296




N2 4, BapuaHT 1

10 6annos

B 610TEXHOMOMMYECKON MPOMBIWIEHHOCT MUKPOOPraHN3Mbl KyJIbTUBMPYIOT B GepMeHTepax — repMeTuyHo
3aKPbITbIX EMKOCTSAX, 3aMOSHAEMbIX MUTATENIbHON CPEAOM U MHOKYAATOM. [ns HOpManbHOro pocTa CopepXuMoe
depmMeHTepa mepeMeLrBalOT Melankamu, a Ans aspobHbIX OpraHM3MoB B (hepMeHTep MOAaloT CTEPWSbHbIN
BO3[yX, HaCbILEeHHbIA KUCNOPOAOM. KOHLEHTpaLMo KUCNOpoaa onpemensioT cneumanbHbiMy 4aTynkaMu, no Hem
OTCNIEXUBAIOT XKN3HEOEesATeNbHOCTb KynbTypbl. OpUEHTPYSCh Ha KOHLEHTPaLWIO KUCIOPOAa, onpelensioT Bpems
no6aBneHns UCTOYHMKA yrnepoga, KOTOopblii BHOCAT APOGHO Ha MPOTSHXEHUW BCEro KynbTWBUPOBAHWS, OaHHbI

npouecc Ha3blBaeTcA NoAannTKON.
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Mo npuBepéHHoMy rpaduKy onpenenute, Korga NPOBOAUAN MOAMUTKY. Nepeyncnute Bce MOMeHTbl J06aBneHNs

NCTOYHMKa yrnepofna. Ykaxute BpeMA B Yacax, 3anuwunTe KaXkAblli OTBET B OTAENbHOE Norne.




N2 4, BapuaHT 2

10 6annos

B 610TEXHOMOMMYECKON MPOMBIWIEHHOCT MUKPOOPraHN3Mbl KyNIbTUBMPYIOT B GepMeHTepax — repMeTuyHo
3aKPbITbIX EMKOCTSAX, 3aMOSHAEMbIX MUTATENIbHON CPEAON U MHOKYAATOM. [1ns HOpPManbHOro pocTa CopepKumMoe
bepmMeHTepa mepeMeLBalOT Mewankamu, a Ans aspobHbIX OpraHM3MOB B (hepMeHTep MOAAloT CTEPWSbHbIN
BO3yX, HaCbILEeHHbIA KUCNOPOAOM. KOHLEHTpaLMo KUCNOpoaa onpenensioT cneumanbHbiMy 4aTyukaMu, no Hem
OTCNEXUBAIOT XKM3HEOesTeNbHOCTb KynbTypbl. OpUeHTPYSCh Ha KOHLEHTPaLWIO KUCIOPOAa, onpefensioT BpeMs

[o6aBneHns NCTovHMKa yrnepoga, KOTOprVI BHOCAT ,D,DO6HO Ha NpOoTaXXeHWn BCero KynbTnBMpOBaHNA.
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Mo npvBenéHHoMy rpaduky onpegenuTe, Korga B pepMeHTEp BHOCWIN UCTOYHUK yrnepopa. llepedyncnure Bce

MOMEHTbI J06aBNeHNs NCTOYHMKA yrnepoga. Ykaxunte BpeMd B Hacax, 3annuunTe KakObll OTBET B OTAE/IbHOE Morse.




N2 5, sapuaHT 1

35 6annos

Y OKMBOTHbIX PasnuYHbIX TAKCOHOB BCTPEYAETCA MHOXECTBO BapWaHTOB CTPOEHWS OpraHoB 3peHus. Kak
Ha3blBaeTcs OfWH W3 Haubonee NPOCTO YCTPOEHHbIX OPraHOB 3PEHWst XMBOTHbIX, MpeAcTaBnsowmii coboii
EOMHCTBEHHYIO NINH3Y — XPYCTaNukK, Yepes KOTOpbI CBET NonafaeT Ha CBETOYYBCTBUTESbHbIE YacTU 3pUTENbHbBIX
KNeToK, KOTOPbIVi BCTPEYaEeTCs Yy NayKoOB M HEKOTOPbIX APYrUX YeHUCTOHOMMX?

Y APYyrnx 4YneHNCTOHOrMX BCTPeYalkoTCsa rla3a, COoCTodlMe M3 MHOXeCTBa CTPYKTYPHbIX edVNHWU — BbITAHYTbIX

KOHYCOB — CXOAALMNXCH BeplHaMun B rny6|/|He rnasa. Kak HaablBatoTCcs Takue rnasa?

Y XopOoBbix BCTpeyatoTcst 0cobble CBETOYYBCTBUTENbHbIE OpPraHbl, pacnonaratoumecs BAOIb HEPBHOW TPyOKM 1
06pa3oBaHHble ABYMS KNETKaMW — CBETOYYBCTBUTENIbHON W NMUrMeHTHOW. V13-3a 0c060ro pacrnonoXxeHus Takux

OpraHoOB, XXNBOTHOE cnocobHo onpenendaTb HanpaslieHe NCTOYHWKa CBeTa. Kak HasblBatoTCA 3TN opraHb|’?

B OTBET Ha KaAblil BONPOC 3anmniunTe TEPMUH, COCTOALWMIA 3 ABYX C/IOB B UMEHUTENIbHOM NMagexe.

N2 5, BapuaHT 2

35 6annos

B xofe aBONOLMM MHOFOKNETOUYHbIX XUBOTHbIX BblOENUTENbHAA CUCTEMA 3HAaYUTENbHO MeHsAnach. Kak Ha3biBaeTcs
I'IepBbIl7| CI'IeLI,VIaﬂI/I3I/IpOBaHHbII7I OopraH BbleneHusa, cocToAWwmniA 13 pr6KI/I, SaMKHyTOVI C O[HOro KoHua KJ'IeTKOI7I,

KOTOpasd 6reHnem pecHuUYeK co34aéT TOK XNOKOCTY No KaHany?

Y MHOIVX YNEHUCTOHOTUX 0BHApPY>XMBAETCA APYrol BapuaHT opraHoBs BbigeneHus. OHU COCTOAT 13 TPYGOK, OAHUM
KOHLIOM OTKPbIBaOWMXCS B KULIKY, TOrAa Kak ApYyrol 3aMKHyTbIl KOHeL, pacronaraeTcs B monocTy Tena. Kak

Ha3blBakOTCA Takne Opl’aHbI’.7

Eweé onovH BapvaHT BblOeNUTENbHOro opraHa, BCTpevatoulerocs y 6ecrno3BOHOYHbLIX, COCTOUT W3 PEecHUTYaTon
BOPOHKW, KOTOpas OTKPbIBAeTCA B LENOM, MNepexoasuieli B MNpOoTOK, BbIXOAAWMI NPOAYKTbl BblAeneHus un3
opraHmnama. Kak oH HasbiBaeTca?

B oTBeT Ha Kaxgpl BOMPOC 3annwnTe TepMnH, COCTOALWNIA N3 OQHOIO UMK ABYX CNOB B UMEHUTENbHOM Nafexe.




N2 6, BapuaHT 1

35 6annos

CoBpeMeHHOe pasBUTUE TEHEeTUKN VI MEeXaHW3MOB TeHOMHOrO PefaKTVPOBaHWsA MO3BOMAET MOSy4nTb MHOrMe
MHTEPEeCHble pesynbTaTbl. TeM He MeHee, Henb3s OOHO3HAYHO YTBEPXAaTb, YTO MExaHW3Mbl HarnpaBjeHHOro
PEnaKTUPOBaHWS reHoMa Co3AaHbl UCKIIYNTENbHO YeNoBeKoM. Tak, MonynspHas B HacTosLLee BPEMS TEXHOMOr Vs
monekynapHbix HoxHuy unn CRISPR/Cas o6HapyxeHa y 3Toll caMoW pacnpoCTPaHEHHON rpynmebl
MWKPOOPraHN3mMoB, L5 KOTOPbIX 3Ta TEXHONOrWs pPefakTMPOBaHUs sBMSeTCs BapuaHTOM UMMYyHHOro oTeeTa. B
nofe OTBETA yKaXuTe Ha3BaHWe AOMeHa OpraHW3MOB, Y KOTOpbIX Gbifla 06HapyXeHa crcTeMa peaakTUpoBaHMs

reHoma CRISPR/Cas (onHo cnogo). OTBET 3anuwnTe B UIMEHNTENbHOM Nafexe, MHOKECTBEHHOM YUCHe .

MoneKkynsipHble HOXHULUbI paboTatoT 3a CYET rpynnbl GepMeHTOB, OCHOBHAas GYHKLUS KOTOPbIX 3aKfto4YaeTcs B
paspesaHun Monekynbl [HK B onpepeneHHbix cantax, NpuYém 3a nM3HavanbHbI paspes B onpefdesieHHOM caliTe
orsedaet 6enok Cas, a B ganbHelilweM B AeiiCTBNE MOryT BCTyNaTb 1 Apyrue GepMeHTbl. YKaxuTe B none oTeeTa
HasBaHve rpynnbl depmMeHTOB, OTBevalowei 3a dopmupoBaHue paspbiBa B Monekyne [HK. Oteer paiite B

NMEeHWTENbHOM NMafexe, MHOXXeCTBEHHOM 4ucne .

[aHHas TexHonorus nossonser 3adGEeKTUBHO CMPaBNATbCH 3TUM OpraHM3Mam C NOpaXkalownMy UX BUPYCaMU.
I3BECTHO, YTO Kaablii OTAENbHbIN OPraHW3M MOXeT BblpabaTbiBaTb CBOK, OTIMUHYIK OT OKPYXXKAIOWWX CUCTEMY
WMMyHHoro oTBeTa, ocHoBaHHylo Ha CRISPR/Cas. B xofe ropnsoHTanbHoro nepeHoca reHos, OpraHnaMmbl
MoryT obmenusatbca ceoumu cuctemamu CRISPR/Cas. O6MeH oCyWecTBAseTCA C MOMOWbBIO  3TUX

cneunanbHbIX CTRYKTYP. B otBeTe YKaXnTe 04HO CNOBO B MMEHNTEeNNbHOM Nafexxe U MHOXXeCTBeHHOM nafexe.




N¢ 6, BapuaHT 2

35 bannos

CoBpeMeHHOe pasBUTUE TEHETWKN W MEXaHW3MOB T€HOMHOrO pPefaKTVIPOBaHWA MO3BOMSET MOSy4UTb MHOrMe
MHTEPEeCHble peaynbTaTbl. TeM He MeHee, Henb3s OOHO3HAYHO YTBEPXAaTb, YTO MexaHU3Mbl HanpaBieHHOro
penaKTUPOBaHNsA reHoMa Co34aHbl UCKIUMTENbHO YeNoBEeKOM. Tak, NonynspHas B HacTosLLee BPeMs TeXHOMOrvs
monekynapHbix HoxHuy unn CRISPR/Cas o6HapyxeHa y 3Toil camoli pacnpoCTpaHEHHOI rpynmbi
MUKPOOPraHn3mMoB — GaKTepuin, Ons KOTOPbIX 3Ta TEXHOMOMWs PefaKTUPOBaHUS ABNAETCS BapUaHTOM UMMYHHOMO
oTeeTa. B none oteerta yKaxuTe Ha3BaHWe BUPYCOB, 0B6bEeKTaMU MOpaXeHns KOTopbIX aBnstTca 6aktepuun. OTeer

nalnTe BO MHOXXECTBEHHOM YMCe UMEHUTEIbHOM Nagexe.

MonekynsapHble HOXHWLblI paboTalT 3a CYET rpynnbl GepMEHTOB, OCHOBHAas OYHKLUS KOTOPbIX 3aKfloyaeTcs B
paspesaHun Monekynbl OHK B onpepeneHHbix caliTax, KOTOpble y3HaloTCs 3a CYET Hanuyus onpepeneHHom
nocnenoBaTenbHOCT  HYKNEOTUAOB, Ha3blBaeMoW  cneicepoM. A Kak Ha3blBaeTcs MOC/eoBaTeNbHOCTb
HyKkneoTngos, kotopas yaHaetcs PHK-nonumepasoli kak Touka Havyana TpaHCKpunumm? B oTBeTe ykaxuTe ofHO

C/NoBO B €eAMHCTBEHHOM YKCNe N UMEHNTENBbHOM Mafgexe.

[aHHas TexHonorns no3sonseT IGPeKTNBHO CnpaBnATbCA BaKTEPUAM C nopaxkaloWwmmMmn ux Bupycamu. 3BecTtHo,
4TO KaX[bll OTAENbHbIN OPraHn3M MOXET BblpabaTblBaTb CBOIO, OTMIMYHYIO OT OKPYXAKLMUX CUCTEMY UMMYHHOMO
OoTBeTa, OCHOBaHHYI Ha C’RISPR/Cas. W, xoTa oHn 6yayT oTamnyaTbcA no cBoeit apPeKTUBHOCTM, B
COBOKYMHOCTUN nonynsumsam Gonee BbIrOfHO Takoe pa3Hoobpasune. TeM He MeHee, B psfe chyyaeB fse 6aktepum
MoryT obmenusatbes cuctemamn CRISPR/Cas gpyr ¢ Apyrom nyTéM ropU3oHTanbHOrO MepeHoca reHos.
HasosuTe, B kakoil dopme Gyaet nepenasatbes uHbopmaums o cucteme CRISPR/Cas ot ogHoit 6aktepun K

ﬂpyl'Olh 68KTepI/II/I. OTBeT faiTe B AMHCTBEHHOM YUCNE UMEHUTENIbHOM Nafexe.




