MMNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXXOEHUE

_ BbICLLErO OBPA3OBAHA
«BOPOHEXCKUN TOCYOAPCTBEHHbBLIV YHUBEPCUTET»
(Preoy BO «BI'Y»)
YTBEPXOAIO
[ekaH
MeauKo-dMonornyeckoro
S dakynbTteta
77 “ > Tonosa T.H.
05.06.2023 r.
NMPOIrPAMMA NMPAKTUKU

B2.B.04(Mp) NMpousBoacTBeHHasa NpakTukKa (NnpeaaunioMmHasn)

1. Koa u HaumeHoBaHMe HanpaBneHus noarotoBku: 06.04.01 bruonorua
2. Mpodunb noaroToBKU: ['eHeTUKa

3. KBanudukauma (cteneHb) BbINYCKHUKA: MarncTp

4. dopma ob6y4eHus: oyHas

5. Kacbeapa, oTBevaroLlas 3a peanusaumio NPakTUKU: reHeTUKU, LMTONOMNU U

BronHxeHepumn, BUoXMMmmnmn 1 EU3NoNOrnN KNETKK

6. CoctaButenu nporpammbl: Kanaes Bnagucnas Hukonaesud, 4.6.H., npod.
CblpomsiTHMKOB Muxann KOpbesud, K.6.H., oou.
EnpuHues AnekcaHap Tpodumosud, 4.6.H., npod.

7. PekomeHAOBaHa: y4yeHbIM COBETOM MeAmMKo-6ronornyeckoro gakynbteTa, npotokon Ne 5 ot
29.05.23

8. YuebGHbIn roa: 2024/2025 CemecTp(bl): 4



9.lenb npaktuku. pas3ButMe npodpeccuMoHarnbHbiX 3HaHMMW B cdepe  un3bpaHHOM
crneumnarnbHOCTW, 3aKkpenrneHne TMOSfydeHHbIX TeopeTUYecKUX 3HaHUA No  AucCuUUniIvHam
HanpaeneHMs W cneyuwarnbHbIM  OUCUMMNMHAM  MarucTepckux nporpamm, OBrageHue
npoceccrnoHanbHbIM1 KOMMNETEHUNAMM MO M3BGPaHHOMY HanpaBfeHUO CrneumanvM3vpoBaHHOM
noaroToBKM.

BbinonHeHne BbINyCKHOW KBanMguKaunoHHOM paboThbl.

3apauv nNpakTUKK:

npuobpeTeHne onbiTa B UCCIeQ0BaHUM aKTyanbHOW Hay4YHOW Npobnembl

noabop HeobxoANMbIX METOAONOMIN AN BbINOMHEHNS BbINYCKHON KBaNUUKauMoHHOM paboThl
- MarmcTepckon gucceprauuu.

aHanu3 pesynbTaToOB MCCMEeAOBaHUS B paMKax BbIMOMHEHMS BbIMYCKHOW KBaNUUKaLMOHHOM
paboTbl MarMcTepcKon gucceptaunu.

ohopMeHME MOSYyYEHHbIX pe3ynbTaToB UCCNea0BaHWs B BUAE BbIMYCKHOW KBaNMMUKaLMOHHOM
paboTbl - MarncTepckon anccepraumm

10. MecTo npakTukm B cTpyktype OOIl: BapmatmBHas Yyactb 6noka b2

11. Bug npakTtuku, cnocob n chopma ee npoBeaeHus

Bua npakTukn: npon3BoaCcTBEHHAS.

Cnocob npoBeAeHNA NPaKTUKU: CTaLMOHapHas, Bble3gHas.
dopma npoBeAeHUA NPAKTUKU: OUCKPETHas.

PeanunsyeTcs nonHoCTLI0 B hopMe npakTuyeckon nogrotosku (MIT).

12. NMnaHnpyemble pe3ynbTaTbl OGy4YeHUs NPU NPOXOXKAEHUN NPAKTUKKU (3HAHUA, YMEHUA,
HaBblKW), COOTHECEHHbIe C NNIaHUPYEeMbIMU pe3yrbTaTaMM OCBOEHUs o6pa3oBaTeribHOMN
nporpaMmmbl (KOMNETEHLUMSAMU) U UHOUKATOPaMU UX OOCTUXKEHUNA:

Kog | HaseaHwue komneTeHumm Koa(bl) WugukaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
MK-1 | CnocobeH nnaHupoBaTtb MK-1.2 | Bbibupaet 3HaTb: 3KcnepuMeHTarbHble n
paboTy u BbIbUpaTh 3KCMEepUMEHTasbHbIE U | pacyYeTHO-TEOPETUYECKUNE MeToabl
MEeTOAbl peLleHmns pacyeTHo- nccrnegoBaHuin.
nccregoBaTeNbCKUX TeopeTuyeckue YMeTb: BbIOUpaThb MeToabl
3agay agekBaTHo MEeTOAbl peLleHmns uccrnegoBaHUM B 3aBUCUMMOCTU  OT
NoCTaBMNEHHbIM LIENAM C nocTaBneHHON MOCTaBIEHHbIX 3aga4
Y4YeTOM LLIMPOKOrO 3aauun, ucxoasi us Bnagetb: coBpeMEHHbIMW MeToAamMu
NMOHUMaHWNS nMetoLLmxcs uccneaoBaHus
npodeccroHasnbHON MaTtepuanbHbIX U
obnactu n/vnmn obnactu BPEMEHHbIX pecypcoB

obyyeHus, B TOM yncrne
Ha MeXOUCLMNIIMHAPHOM

YypOBHE

MK-2 | CnocobeH npoBoauTb MK-2.1 | NpoBogut 3HaTb: NPUHLMNbI 7] ycrnosus
nccrnenoBaHus, nccregoBaHust no NPUMEHNMOCTH MEeTOA0B
HanpaBreHHble Ha 3aJaHHON TEMATUKE, B | UCCNeaoBaHus, TpebytoLmx
peLleHne TOM YucChe ynpaensas BbICOKOTEXHOMNOMM4YHOro obopyaoBaHus,
nccrnegoBaTeNbCKUX BbICOKOTEXHOMOMMYHbLI | B cepe npodeccuoHanbLHon
3afad B paMkax M 0b6opyaoBaHUEM OEeATenbHOCTH.
peanusaumm Hay4yHoro YMeTb: NpoBOAUTb WCCIEAOBaHUSA Mo
(Hay4HO-TEXHMYECKOrO, 3aaHHoOM Temartuke, NpUMeEHsIS
WHHOBALMOHHOIO) BbICOKOTEXHOSOMMYHOE 060pya0OBaHME.
npoekTa B obnactu Bnapgetb: HaBblKaMu 6e3onacHomn
npodeccnoHansHon aKcnnyaTaumm  BbICOKOTEXHOMOMMYHOro
OesaTenbHoCcTH 06opyaoBaHus.

MK-3 | CnocobeH MK-3.1 | ObpabatbiBaeT 3HaTb: COBpeEMEHHble METOAbl aHanuaa
obpabatbiBaTb, nony4YeHHble AaHHbIE C | MHbopMauuK.
WHTEpNpeTUpoBaThb U NCMNonb30BaHNEM YMeTb: WUCMonb3oBaTb Ha MpakTuke

O(bOpMJ'IﬂTb pe3ylbTaTthbl COBPEMEHHbIX COBpPEMEHHbIE MeToabl aHanmsa




npoBeaeHHbIX MeToOO0B aHanu3a MHopmaLun.
nccneaoBaHun B WHcpopmaLmm BnageTb: HaBblkamn 0BpabOTKM JaHHbIX
BblOpaHHOM obnacTtu C  WUCNonb30oBaHWEM COBPEMEHHbIX
HayKu MEeTOOO0B aHanM3a MHopmauum
MK-3.2 | AHanuaupyeTt 3HaTb: NpaBuna CoCTaBEHNA OTYETOB O
nony4eHHble HayyHon paboTe, 6asbl [AaHHbIX B
pe3ynbTatbl U BblGpaHHOM obnactu
WHTepnpeTupyeT B npodeccmnoHansHon cdepbl.
KOHTEKCTe BblOpaHHOW | YMeTb: npeAcTaBnaTb WHgopMaumio B
obnactun rpacduyeckon, TabNMYHON, TEKCTOBOW
npodgeccuoHansHon dopme.
n/vnun Hay4Hou cdepbl | BnageTs: HaBblkaMu paboThbl B
nporpammax penakrtopax TeKcTa,
Tabnuuy 1 rpadmkm.
MK-4 | CnocobeH npeacTaensTb MK-4.1 | MNoToBMT NnyGnukauuu 3HaThb: cnocobbl 7] BapuaHTbI

Hay4Hble (Hay4Ho-

no pe3ynbTatam npeancrtaBneHnAa pes3ynbTaTtoB Hay4HbIX

TEXHUYECKME) paboTbl B hopme nuccrnegoBaHUM B pasnuyHbIX  hopmax
pesynbTaThbl Te31CoB JOKNaaoB, (Hay4Hble nybnvkaumm, goknagbl U T.M.)
npodeccroHanbHoOMy KpaTKuMx cooOWeHun n | YmeTb:  onuceiBatb M obobwatb
coobuiecTBy Hay4HbIX cTaTew B pe3ynbTaTbl Hay4YHbIX UCCNEe4OBaHUA B
Hay4HbIX U3OaHNSX pasnuyHbIX dopmax (Hay4HbIE
nyénukaumm, goknaael 1 T.n.).
Bnagetb: HaBblkamMu noucka n
MCMONb30BaHMWs nHdopmaumm B
paspese npodeccuoHarnsHon
AesATeNbHOCTH
13. O6bem NpakTUKKN B 3a4eTHbIX eaMHMUax / ak. yac. — 3/108.
PopmMa NpPoOMeEXYTOYHON aTTecTauunm 3ayem ¢ OUEeHKOU.
14. TpypoeMKocTb No Buagam y4ebHown paboTbl
TpyaoemMKoCTb
o Mo cemecTpam
Bug yuebHol paboTbl Bcero ) P
u. 4., B hopme
nn
Bcero yacos 108 108
B TOM yucne:
J1eKUMOHHbIE 3aHATUS (KOHTaKTHas pabora)
MpakTuyeckne 3aHATUSA (KOHTaKTHasA pabota) 4 4
CamocTosTenbHas pabora 104 104
UToro: 108 108
15. CopepxaHue npaktuku (unu HAP)
n/n -
Pasgensl (aTanbl) npakTuku Buabl y4ebHon paboTbl
1 MoprotoButenbHbIn  3Tan, | MpOM3BOACTBEHHLIA  MHCTPYKTaX, B T.M. WHCTPYKTaX MO TEXHUKe
BKIIOYAIOLWMIA  MHCTPYKTax | Ge3onacHoCTU.
no TexHvke 6e3onacHoCTH CocTaBneHue 1 yTBepXAeHME rpacduka NPOXOXAEHUS NPaKTUKK
2 PaboTa c Hay4Hou | CBop, o6paboTka 1 cuctemaTusaumst nMTepaTypHOro matepuana.
nntepaTypou
3 MeTtoguyeckasa Yactb OcBoeHne MeTOA0B NCCNefoBaHus
4 OKcnepuMeHTarnbHbI 3Tan MpoBeneHWe CaMOCTOSITENbHBLIX  3KCMEPUMEHTAmNbHBIX  MUCCNefoBaHWN
COrnacHoO MHAMBUAYanbHOMY MraHy
5 O6paboTka n aHanu3 | Ctatuctuyeckass o00paboTka [aHHbIX, MOMyYEeHHbIX B  pes3ynbrarte
nosly4eHHon nHopmaumm 3KCNnepuMeHTanbHbIX ccnegoBaHum
6 MogrotoBka otyeTta  no | MNMogroToBka oT4eTa No NpakTuke. 3awmuta oTyeTa No NpakTuKe.




| npakTuke | |

16. NepeyeHb y4ye6GHOM nuTepaTypbl, pecypcoB ceTu «MHTepHeT», Heo6xoauMbIX Ans
NPOXOXAEHUSA NPaKTUKN
a) OCHOBHasi NMTepaTypa:

Ne n/n MCTOYHMK

1 WHre-Beuytomos C.I'. MeHeTuka ¢ ocHoBamu cenekummn: y4ebHuk ans ctyd. sysos / C.I'. NHre-BeytomoB. —
Cl6. : U3p-Bo H-J1, 2010. — 718 c.

2 KypuanoB H.A. 'eHeTuka 4yenoBeka c ocHoBamu obuien reHeTtukn / Kypyano H.A. — 2-e u3g. — CI16. :
CneuJlnt, 2009. — 192 c. - http://biblioclub.ru/index.php?page=book&id=105728

3 Buoxumuns / nog pea. E. C. CesepuHa. — Mocksa : FTOOTAP-Megana, 2014. — 768c. -
<URL:http://www.studmedlib.ru/book/ISBN9785970427866.html >
MawknHa O.C. LUutonorus : yyebHo-meToamyeckoe nocobue ang sysos / O.C. MawkuHa, M.B. Benoycos,

4 B.H. Monos.— BopoHex : WML BrY, 2013. — 97 c. - http://www.lib.vsu.ru/elib/texts/method/vsu/m13-
114.pdf

5 KamkuH, AHgpewn nebosud. duanonorna n monekynsapHas duonorus membpaH knetok / A.l'. KamkuH, U.C.

Kncenesa .— M. : Academia, 2008 .— 584 ¢

Epwos, 0. A. Brioxumus : y4ebHuk n npaktukym ans sysos / tO. A. Epwos, H. V. 3anuesa ; nog pepakumen

6 C. V. WykmHa. — 2-e usa., ncnp. n gon. — Mocksa : UspatenscTtso HOpanT, 2022. — 323 c. — (Bbicwwee
obpasoBaHue). — ISBN 978-5-534-07505-2. — TekKcT : aneKkTpoHHbIN // ObpasosaTenbsHas nnatgopma

KOpanT [canT]. — URL: https://urait.ru/bcode/489993 (gata o6paiyeHus: 30.06.2022).

Kowmos, B. . Broxumus : yuebHuk ansa sy3os / B. I. Komos, B. H. LLiBeposa ; nog obwien pegakumei B. TM.

7 KomoBa. — M. : UspgatenbcTtBo KOpawT, 2022. — 684 c. — (Bbicwee o6pasoBaHue). — ISBN 978-5-534-
13939-6. — TeKcT : anekTpoHHbIl // ObpasoBaTenbHas nnatgopma KOpawnT [canT]. — URL:

https://urait.ru/bcode/496710 (gaTta obpawenus: 30.06.2022).

Andeposa, I'. A. leHeTuka. MNpakTukym : y4yebHoe nocobue ansa sy3os / . A. Andpeposa, I'. A. Tkavesa, H.
3 W. Mpununko. — M. : UsgaTtenscteo KOpant, 2022. — 175 ¢. — (Bbicwee obpasoBaHue). — ISBN 978-5-
534-08543-3. — TekcT : anekTpoHHbIv // Obpa3osaTtensHas nnatdopma KOpawTt [canT]. — URL:

https://urait.ru/bcode/491198 (nata obpawenuns: 30.06.2022).

6) gononHUTeNbHasa nuTepartypa:

Ne n/n NCTOYHMK

6 Kumynes N.®. Obwasa n monekynsapHas reHetuka / U.®. XKnmynes. — HoBocnbupck : 13g-80
CO PAH, 2007. — 480 c. - http://www.knigafund.ru/books/18890

7 Abpamosa 3.B. lNpaktukym no reHetuke / 3.B. Abpamosa. — M. : ArpoHnpomuagar, 1992. — 225
C.

8 Tuxomuposa M.M. NeHeTuuecknii aHannsa / M.M. Tuxomuposa. — J1. : Usg-so JII'Y, 1990. — 180
C.

9 YeHuos HO.C. BeegeHnue B knetouHyto 6uonoruio / HO.C. YeHuoB. — M. : AkagemkHura, 2005. —
493 c

10 BopcaHosa C.I. MeguumHckas umtoreHetuka / C.I'. BopcaHosa, H0.b. KOpos, B.H. YepHbiwos.
— M. : MEOMNPAKTUKA - M, 2006. — 300 c.

11 MpakTnkym no uutonoruu u umntoreHeTnke pacteHun / B.A. MNyxanbsckun [n gp.]. — M. : KonocC,
2007. — 198 c.

12 LenkyHoB C.H. l'eHeTnyeckasn uHxeHepus: yuebHo-cnpaBodHoe nocobue / C.H. LWWenkyHoB. —

HoBocnbupck : Cub. yHuB. n3g-so, 2008. — 514 c. - http://www.knigafund.ru/books/18433
MawwkunHa O.C. OcHoBbl OMonHxeHepun. YacTb 1: yuebHo-MeTogu4veckoe nocobue Ans By3oB /
13 0O.C. MawkwnHa O.C., M.B. benoycos, B.H. lNono.. - BopoHex : M3gatenbckuin gom BI'Y, 2015.
— 43 c. - http://www.lib.vsu.ru/elib/texts/method/vsu/m15-17.pdf
MpuHUMNBI 1 MeToabl BUOXMMMK M MoneKynsipHon 6uonormumn / YuncoH K., Yonkep Ox. - N3g-Bo
14 BuHom. [Ta6opatopus 3HaHuii. 2013. -848 c. -
http://e.lanbook.com/books/element.php?pll_id=8704
Boposukos B.1. Statistica: Ctatuctuyecknin aHanms n o6paboTka AaHHbIX B cpege Windows /
15 B.l. boposukos, W.M. bopoBukos. — 2-e u3g. — M. : IHbopmauMOHHO-1U3gaTenbCknun om
dunuHb, 1998. — 592 c.

B) MHOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl (0duumanbHble Pecypchbl UHTEPHET)*:
Ne n/n Pecypc

16 OneKTPOoHHbIN kaTanor Hay4Hon 6ubnmnoTtekn BopoHeXCKoro rocyapCTBEHHOMO
yHuBepcuteta. — URL: http // www.lib.vsu.ru/

MonHoTekcToBas 6asa «YHuBepcuTeTckasa bubnunoteka» — obpasoBaTterbHbIN pecypc.
— URL: http://www.biblioclub.ru>

18 https://www.ncbi.nlm.nih.gov

17



http://biblioclub.ru/index.php?page=book&id=105728
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-114.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-114.pdf
http://www.knigafund.ru/books/18890
http://www.knigafund.ru/books/18433
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-17.pdf
http://e.lanbook.com/books/element.php?pl1_id=8704
https://www.ncbi.nlm.nih.gov/

17. OO6pas3oBaTenbHble TEeXHONOrum,

NnpUMeHsieMble NpU NpoBeAeHUU MNPAKTUKU

MeToAMYecKue yKa3aHUs Ansi 00y4aloWmnXcs No NPOXoXAeHUI0 NPaKTUKN

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme NPaKTUKN:

YyebHan ayauTopua ans npoBeAeHUs 3aHATUM CeMUHAPCKOro Tuna
(nabopaTtopHble 3aHATUSA), ANs NPOBeAEHUA rPYNNoBbIX U
MHAUBUAYaNbHbIX KOHCYNbTaUun, TEKYLLEro KOHTPOMA U
NPOMEXYTOYHOW aTTecTauum

crneuunanuanpoBaHHasa Mmebenb, ueHTpudyra, TepmocTaT TBepaoTeNbHbIN C
TanMepom, LieHTpudyra-BopTeKC, CnekTpogoTomMeTp, MynbT-BOPTEKC,
pHwmeTp, amnnudukatop, BOpTEKC NepcoHarbHbIN, 03aTOpbI, Kamepa ans
ropM3oHTanNbHOro anekTpodopesa, MeLlanka MarHuTHas, MUKpoLeHTpudyra-
BOPTEKC, MOPO3USTbHLIN WKad, WKad) BbITSXKHOW, TPAHCUILTIOMUHATOP

r. BopoHex,
nnowaab
YHunBepcuteTckas,
a.1, nom. |, ayg. 191

YyeOHasa ayauTopua ans npoBeAeHUs 3aHATUM CEMUHAPCKOro Tuna
(nabopaTtopHble 3aHATUA), AN NPOoBeAEHNA rPYNNOBbIX U
MHAUBUAYalbHbIX KOHCYNbTaUun, TEKYLLEro KOHTPONA U
NPOMEeXYyTOYHOW aTTecTauum

crneumanm3npoBaHHas Mebenb, MOPO3UIbHUK, CNEKTPOOMETp ABYNy4YEBOW,
X0noaunbHUK, LeHTpudyra, amnnimdukaTop, BECbl, MUKPOLIEHTpUdyra-
BOPTEKC, TepMOCTaT TBEPAOTENbHbIVA C TaMMEPOM, TepMouuKiep Ans
aMnIMdnKaLmMm HYKNEeNHOBbBIX KUCNOT, MOPO3UIbHUK

r. BopoHex,
nnowaab
YHunBepcuteTckas,
a.1, nom. |, aya. 189

YyebOHasa ayauTopua ans npoBeAeHUs 3aHATUM CEMUHAPCKOro Tuna
(nabopaTtopHble 3aHATUSA), ANs NPOBeAEHUA rPYyNNoBbIX U
MHOAUBUAYaNbHbIX KOHCYNbTaUUn, TEKYLLEro KOHTPOnsA U
NPOMEeXyTOYHOW aTTecTauumn

CneuuanusmpoBaHHasa mebenb, knumaTndeckasi kamepa Labtech LCC-
250MP, kamepa ons anektpodopesa Helicon VE-10, ICTOYHUK NUTaHUS
Onbd-4, MK (cuctemHbin 6nok Celeron 2.66 My, moHntop Dell E197FP)
mMopo3unbHuk Nord [IM-156-010, cnektpocdotometp CP-2000, marHnTHas
mMewarnka MM-5

WinPro 8 RUS Upgrd OLP NL Acdmc, Office Standard 2019 Single OLV NL
Each AcademicEdi-tion Additional Product

r.BopoHex,
nnowaab
YHuBepcuteTckas,
a.1, nom.l, aya. 360

Yye6Han ayauTopua ans npoBeAeHUs 3aHATUM CeMUMHAPCKOro Tuna
(nabopaTtopHble 3aHATUA), ANA NpoBeAeHUA rPYNNOBbLIX U
MHOAUBUAYalbHbIX KOHCYNbTauun, TEKYLLEro KOHTPOA U
NPOMEXYTOYHOW aTTecTauum

CneuuanunsnpoBaHHas mebenb, Becbl Ohaeus Adventurer AR1530,
nonsaporpad Record4, amnnudukatop Tepumk, npubop 4ng npoBeneHus
MUP B peansHom BpemeHn BioRad Chomo4, npubop ans nposegeHus MNLUP
B peanbHom BpemMeHu LightCycle 96, ueHTpudyra Eppendorf 5804R,
ynbTpaueHTpudgyra Beckman L5-50B, xpomaTtorpad Acta Start,
cnektpogotomeTp T70+, MK (cuctemHbin 6ok Coreid 1.8 MU, MOHUTOP
Samsung Syncmaster E1920), HoyTByk Lenovo, kamepa ans
anekTpodopesa Helicon SE-1, nctouHmk nutanusa dnbd-4, cuctema O4NCTKN
coabl RiOs-Di3 Smart, Becbl Kern EW300-2, kenbBuHaTop ThermoScietific
Forma 900, mukpoueHTpudpyra Biosan 12, ueHtpudyyra Hittich EBA-20,
cnektpodotomeTp Implen Nanophotometer N40, OHK-amnnudukatop
Tepumk
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r.BopoHex,
nnowaab
YHunBepcuteTckas,
a.1, nom.l, ayg. 362

Y4yeOHasa ayautopua AnAa npoBeAeHUsi 3aHATUN CeMUHaAPCKOro Tuna
(nabopaTtopHble 3aHATUSA), ANs NPOBeAEHUA rPYNNoOBbIX U
MHAUBUAYalbHbIX KOHCYNbTauun, TEKYLLEro KOHTPOnsa u
NPOMEXYTOYHOW aTTecTauum

CneuvnanusmpoBaHHasa mebenb, ynbTpassykoBon AesuHTerpatop Y3[OH-2,
mukpockon Olympus CX 41, tepmoctat TC 1/20 CI1Y, Tepmoctat TC 1/80
Cny, aetoknae 'K-100-3M, cnektpogoTtomeTp CP-56, Becbl Ohaeus,
cucteMHbIn 6ok Celeron, MOHUTOP

r.BopoHex,
nnowaab
YHuBepcuTeTCckas,
a.1, nom.l, aya. 378
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19. OueHo4Hble cpeacTBa ANA NPoBeAeHUA TeKyLLen 1 NPOMEeXYyTOYHOM aTTecTauum
oby4aroLwmxcs No npakTmke

r\;e HaVIMeHOBaHVI? pas.qen)a AVCLMANNHBI Komm(aT;aH M;f;'ﬁ::gﬁ&;') OleHouHbIE cpeacTsa
nn MoAayns LmsAm KOMMneTeHuuun

MoarotoBuTENbHLIN  3Tamn, BKNHOYaOLLINNA
L MHCTPYKTaX Mo TexHUKe 6e30MacHOCTM Ikt Nit.2
2. PaboTta ¢ Hay4yHON nuTepaTypomn MK-1 MK-1.2
3. MeToaunyeckasa 4yacTtb MK-1 MK-1.2
4, OKcnepuMeHTanbHbIA 3Tan MK-1, NK-2 | MK-1.2, NK-2.1

O6pabotka ¥  aHanuM3  MNOJTyYeHHOM
5. MHcOpMALIH MK-3 MK-3.1, NK-3.2
6. lMoaroToBKa oTyeTa NO NPaKTUKe MK-4 MK-4.1

lMpomexyToyHas aTTecTaumsi ) OTuer
dopma KOHTPOISt — 3a4€T C OLIEeHKOW

20. TunoBble OLEHOYHbIE cpeAcTBa M MeTogM4vecKue MaTepuanbl, onpegensiowme
npoueaypbl OLLleHUBaHUA U KPUTEPUN UX OLleHUBaHUS

20.1 TeKywWwyMn KOHTPOSIb YyCNeBaeMocTH
TeKylWnn KOHTPOSb YCNeBaeMOCTU MPOBOAMTCH Ha MpakTudeckux 3aHsatuax. Obyvarowmincs
OTYMTBLIBAETCA O XO4€e BbINOMHEHUS WHAMBMAYANbHOrO 3ajaHusa pykoBoauTento npaktuku. o
pesynbTaTtam 3aHATUS BbiCTaBnsieTcsa oueHka ("3avteHo" / "He 3a4teHo").
KpuTepumn oueHku:
— aKTUBHOCTb U CaMOCTOATENBHOCTb NPU BbINOSTHEHUN UHOVMBUOYANBHOIO 3aaHNUS;
— ohopmneHne pesynbTaToB B COOTBETCTBUN C METOANYECKUMU PEKOMEHOALMSAMUY;
— YyMeHue aHanumsnpoBaTb, o06cyXaaTb MofydYeHHble pes3ynbTaTtbl U CaMOCTOSATENbHO
dopMynmMpoBaTh BbIBOAbI.

Pabota cuuTaeTcss BbIMNOMHEHHOW W 3a4YTEHHOW, €Cnu CTYAEHT npeacTaBun
0POPMIIEHHbIN OTYET B YCTAHOBMEHHbIE CPOKU.

20.2 NpomexyToyHasa aTrectauusi

MpomexyToyHasa aTrecTaums No NpakTUKe OCYLLECTBSAETCA C MOMOLLBIO CeayoLmMX OLEeHOYHbIX
cpeacte: otdeT. CopepxaHue oT4yeTa [LOMMKHO COOTBETCTBOBATb WHAMBUAYANbHOMY 3adaHui0 Ha
npakTuky. OTYET NO NPaKTUKE OOIDKEH BKITOMATb TUTYIbHBIA NIUCT, COAepXaHne, BBEAEHNE, OnucaHue
TEOPETUYECKUX U MNPAKTUYECKUX  acfekToB  BbIMNONMHEHHOW paboTbl, 3akn4veHue,  Cnucok
NCMOMb30BaHHbIX UCTOYHMKOB, MPUNOXEHUs. Ha TUTynbHOM nucTe AommkHa ObiTh nNpeacrasneHa Tema
nNpakTuKK, rpynna u gamunusa ctyaeHta. Bo BBegeHWM CTyaeHTbl 4at0T KpaTKoe onucaHue uenem um
3ajaud, pelaemMbix B pamkax npaktukn. OCHOBHas 4YaCTb OTYETa COAEPXKUT CneayroLine coctTaBngaowme:
0bpaboTaHHbIM U CUCTEMATU3NPOBAHHbLIA MaTepuan no TemaTuke MPaKTUKKU; 3KCNepuMeHTanbHYyo
4YacTb, BKMIOYAKOLLYIO METOAbl NPOBEAEHMS UCCNEeAOoBaHUA U cTaTuctTudeckon obpaboTkn, obcyxaeHune
NONyYeHHbIX pesynbTatoB. B 3akniodeHun [enawTcs BbIBOAbl, COOTBETCTBEHHO MOCTaBIEHHLIM
3agadvam. B npunoxeHnax npuBogaTcs CXeMbl, PUCYHKK, rpaddukn, guarpaMmmbl U T.N. UANKOCTpUpYoLWne
N OOMOSHSAOLWME TEKCTOBbIN MaTepuan otyeTa. OT4eT NoANnCLIBAETCH PyKOBOAUTENEM MPAKTUKN.

OnuncaHne TexHonormm nposeneHnda

PesynbTaTbl NpoxoxaeHWsa MpakTUKKW OOKnagbiBaloTcs obydarowmmcss B BuOE YCTHOrO
coo0LeHNs1 ¢ AeMOHCTpaunen npeseHTaumm Ha 3acegaHmm kadeapsbl (3aknoUNTENbHOW KOHEPEHLMN).
Mo pesynbTatam JoKNaga C Yy4eTOM XapakKTepPUCTUKM PYKOBOAUTENS M KadecTBa, NpeacTaBreHHbIX
OTYETHbIX MaTepuranos, 00y4yatoLLeMyCsl BbICTaBSAETCS 3a4eT C OLLEHKON.



|_|pl/l OueHMBaHUN UCNOJb3YKIOTCA KONMNM4YeCTBEHHbIE LWKallbl OLEHOK. KpVITepVIVI oueHnBaHUA
npunBeneHbl HNXe.

- OUEHKa «OTNIMYHO» BbICTABMSETCH CTYAEHTY, €CnM OH MOSIHOCTbK BLIMOMHUI MfaH MpaKTUKK
(BbIGOP TEMbI, onpeaeneHne npobnemMbl, 06bEKTa U NpegmMeTa UccnenoBaHus; hopmynMpoBaHme Lenu
N 3aday UccrnegoBaHUs; TEOPETUYECKUIA aHanu3 nuTtepaTypbl U UCCnedoBaHuii no npobneme, noabop
HeoOXOAMMbIX WCTOYHMKOB MO TEMe; cocTaBneHue 6ubnuorpadun; dopmynupoBaHue paboyen
rMnoTesbl; BbIoop 6a3bl NPOBEAEHUS UCCNENOBaHNS; ONpeaeneHme Komnnekca MeTo4oB UCCneaoBaHus;
NPOBEAEHNE KOHCTATMPYIOLLEro 3KCMEePUMEHTA; aHanu3 SKCNepUMMEHTanbHbIX AaHHbIX; odopMrieHne
pe3ynbTaToB UCCIEA0BaHUS), B YCTAHOBIEHHbIE CPOKM NOAFOTOBUI OTYET U 3aLLMTUN €ro;

- OLEeHKa «XOpoLio» BbICTaBA€TCA CTYAEHTY, €Clih OH B OCHOBHOM BbINOSTHUIT N1aH NPaKTUKK, B
YCTaHOBJ1€HHbIE CPOKM NOAroToBUI1 OTHET U 3aLUUTUI €T0;

- OUeHKa «yaoBneTBOpUTEsNIbHO» BbICTaBNAeTCA CTYAEHTY, €Clin OH 4YaCTUYHO BbINOJIHWI niaH
NPaKTukn, NoAroTtoBuJ1 OTHET N 3aLLUTUI €50,

- OUEeHKa «HeyaoBNneTBOPUTESIbHO» BbICTaBNAETCA CTYOAEHTY, €CIl He BbINMOJTHUIT NMi1aH NPakTukuy,
He noAaroToBwuIl OT4EeT U He 3aluTuI ero.

OOyyeHne nul C OrpaHUYEHHbIMW BO3MOXHOCTAMM 300POBbSI OCYLLECTBIISIETCA C Y4ETOM MX
MHOMBUOYaANbHbBIX NCUXOPUINYECKNX OCOBEHHOCTEN U B COOTBETCTBMM C UHOMBMAYANbHON NPOrpaMmon
peabvnutaumn. [Ona nuy C HapylweHuem cnyxa npu HeobBXOAMMOCTW AOomnycKaeTcs NpuUCyTCTBME
accuUCTeHTa, a Takke CypaonepeBoAYvMKoB U TudnocypaonepeBoaqmkoB. [pomMexyToyHas atrectauus
AN Ny C HapyLeHUsiMK Ccriyxa NpOBOAMTCS B NMUCbMEHHOW dhopme, Npy 3TOM UCNOoNb3yTca oblime
Kputepun oueHmBaHus. Ona nuy ¢ HapyLleHueM 3peHus OonyckaeTca ayauanbHO npefocTaBleHue
WHopMaumn (Hanpumep, ¢ UCMONb30BaHNEM NPOrPaMM-CUHTE3ATOPOB peyn), a Takke UCNoNb3oBaHMe
3BYKO3anucbIBaloLWMX YCTPOUCTB (OUKTOOHOB U T.4.). [pn HeobxoaumMocTn gonyckaeTcs NpucyTCcTBue
accucteHTa. NMpomexyToyHaa aTTectaums Ans nuy, ¢ HapyLeHUsIMM ONOpHO-ABMraTenbHOro annaparta
NpoBOAMTCA Ha OBLLMX OCHOBaHMAX, NPU HEO6XOAMMOCTM Npoueaypa oT4eTa MOXeT ObITb peanu3oBaHa
ANCTaHLMOHHO.

Hepequb 3apgaHun gna npoBepKu C(*)OpMMpOBaHHOCTM KoMneTeHUNU

1. Kakas pasHoBugHocTb MNLP npegnonaraet naeHtudukaumo PHK-supycos?
a) nupP-napPo
6) BnoxeHnas MNUP
B) lUP c obpatHom TpaHcKkpunumemn
r) SSR-MupP
2. Kakow n3 cnocoboB ceKkBeHMpOBaHUSA NO3BOMSET NONy4YaTb puabl ANMHON HECKOSBKO ThICAY nap
HYKNeoTuaoB
a) CekBeHMpPOBaHME HOBOMO MOKOMEHUS C UCnorb3oBaHnem nnatdopmel lllumina
6) CekBeHMpOBaHME HOBOro NOKOMEHUS C UCNONb3oBaHMeM nnatdopmebl lon Torrent
B) CexBeHupoBaHue no CeHrepy
r) CekseHupoBaHue Ha nnaTdopme PacBio
3. BbibepuTe ans kakon nnatdopMbl CEKBEHMPOBAHNSA HOBOIO MOKONEHMS Bbl OyaeTe Mcnonb3oBaThb
cnocob KnoHanbHOW aMmnnMdurkaumm
A) Roche diagnostic
B) lllumina
B) lon torrent
N Oxford Nanopore
) PacBio
1) MocTtukosas MNUP
2) OmynbcunoHHas MUP
3) KnoHanbHasa amnnudukaums He TpebyeTtca

4. [pun Kakon AfMHE BOSTHblI HAXOAUTCA MakcumyM nornowexHms HK?
a) 260 Hm



6) 360 Hm
B) 520 HMm
r) 260 Mkm
5. MNMpwn onpegenerHnn 6enka no Kanekapy Npu Kakmx AnNvHax BOSTHbI HYXXHO NMPOBOAUTb U3MepeHne?
a) 260 1 280 Hm
6) 320 1 280 HMm
B) 260 n 320 Hm
r) 320 n 340 Hm
6. Mpwn kakon gnrHe BOMHbI NPOBOAAT n3mepeHue 6enka no Jloypn?
a) 260 Hm
6) 280 Hm
B) 320 HM
r) 750 Hwm.
7. Ecnv uenbto Balero nccnenosaHns aBnseTcs onpeaeneHve akecnpeccum 6akrepmanbHOro reHa B
reTepoTpoHOM OpraHu3mMe, Kakme reHbl Bbl MOXETE UCMNONb30BaTh B KayecTse pedepeHcoB?
a) 16S pPHK
6) cbbL
B) 18S pPHK
r) 28S pPHK
8. Kakyto onuHy uenesoro npogykta Bel 6yaete BblbpaTh Npu OLEHKe YPOBHS 3KCNpeccun reHa?
a) 100-200 n.H.
6) 400-500 nH.
B) 600-700 n.H.
r) 800-900 n.H.
9. Kakol reH cumTtaeTcsi KIlacCU4ECKMM MapKeEpPOM METUINOTpodnmn?
a) mxaF
©) rbcL
B) sdhA
r) nifH
10. B kakom cny4ae HeobxoaMMo NPOBOAUTL UCCRefoBaHMs Ha xonoae?
a) onpegeneHue akTUBHOCTU bepMeHTa
6) Bbigenenue [HK
B) aHa’3poOHbI NoceB
r) a3pobHbI Nnoces
11. Kakon peakTnB nomoraeT AOMOSHUTENBHO paspyLUNTb NULLEBbIE NPOAYKTLI ANs BbligeneHuns AHK?
a) Jlvrasa
6) lNpoTteunnHasa K
B) Autmnotputon
r) Xnopodopm
12. YcTaHOBUTb KONMYECTBEHHOE cofepKaHue Bernka B TKaHW C NOMOLLbLIO CrieayroLero Metoaa:
a) CekBeHupoBaHue
6) MnupP
B) OHK-OHK rubpunansauuna
r) BectepH-6noTTuHr

13. CooTHecuTe Ha3BaHVe NaHenu CeKBEHMPOBaHWSA 1 cnocoba aeTekumm nocnefoBaTenbHOCTH
HYKNeoTUaOB:

1) PacBio

2) lon Torrent

3) Hlumina

4) Oxford Nanopore

A) N3meHeHue pH

B) MameHeHne Toka MOHOB

B) deTtekuna drntoopecueHumnmn

14. B KakOM M3 NEPEYNUCIIEHHBIX Cly4aeB MOXHO 3arnycKkaTb aBTOKNaB?
a) OtcyTcTBYeT YyNnOTHUTENbHOE KONbLO
6) OnepaTtop aBTOKMaBa He NpoLLen NepBUYHbIN MHCTPYKTaX



B) Pyb6alka aBTOoKnaBa He 3anonHeHa BO4OW 40 TpebyeMoro ypoBHs

r) Ha cteHke aBTOknaBa obnynunacb Kpacka
15. lNpu kakom gaBreHuu cnefyeTt aBTOKMaBMpoBaTh PacTBOPbI BellecTs, pasnaratowuxca npu 120
rpagycax?

a) 0,5 atmocdoep

6) 1 aTtmocdepa

B) 1,5 atmocdepsbl

r) 2 artmocdepsbl
16. Kakune 13 nepeumcneHHbix cnocoboB no3BonsoT n3baBmTbCca OT cnopoobpasytowmx 6akrepuin B
nutTaTtenoHom cpene?

a) KungyeHue

6) rnaccnepneHoBbIn MeToa

B) nactepusauus

r) aBTOKMNaBMPOBaHWE
17. Kakyto namny crnefyeT BKNIOYNTb Ha cnekTpodhoToMEeTpe Npu UCNoMb30BaHUKU AMNHBI BOSHbI 320
HM?

a) OenTepueByto namny

©) namny gHeBHOro ceeTa

B) KpacHylo namny

r) CUWHIO nammny
18. Kaknm pexxmumom paboTbl Ha cnekTpodoTomeTpe CP-56 crniegyeT BOCNONb30BATLCS, YTOOLI
Nony4nTb AaHHbIE O HENPEPLIBHOM U3MEHEHMM aKTUBHOCTUN hepMeHTa B Te4EHUN 2 MUHYT?

a) MOTOYEYHbIN PEXNUM

0) pexnm KMHETUKM

B) CHayana pexum KMHETUKW, 3aTeM NOTOYEYHbIN

r) CHayana noToYeYHbli, 3aTEM PEXUM KMHETUKMN
19. Kaknm pexxrmom paboTbl Ha cnekTpodoTomeTpe CP-56 criegyeT BOCNONb30BATLCS, YTOObI
nony4nTb AaHHble 06 ONTUYECKOW NIOTHOCTU UCCNesyeMOoro pactTBopa B OAHOM KOHKPETHOW TOYKe?

a) MOTOYEYHbIN PEXNUM

6) pexum KNHETUKM

B) CHayana pexum KMHETUKW, 3aTeM NOTOYEYHbIN

r) CHayana noToYeYHbli, 3aTeEM PEXUM KMHETUKN
20. MNpwn paboTe ¢ KakuM 06GBHEKTMBOM CBETOBOrO MMKPOCKONA cneayeT Ucnonb3oBaTb UIMMEPCUOHHOE
macno?

a) X4

6) X10

B) X40

r) X100
21. B KakOM 13 NEpPEYNCIIEHHbIX Clly4aeB roMoreHmn3aLmo Guomacchl cnegyeT NpoBoAUTb C
NCNoNb30BaHMEM YNbTPa3BYKOBOro Ae3nHTerparopa?

a) obbekT nccnegoBaHus — 6GakTepuarnbHbI OpraHu3m

0) obbekT uccneqoBaHUsA — pacTUTENbHbIN OpPraHn3m

B) OOBLEKT nccnegoBaHns — XXUBOTHbLIA OpraHuam

r) obbeKT nccrnegoBaHus — BUPYCHbIA OpraHn3m
22. Kakown n3 metogos Bbligenenunsa [JHK HanbGonee npogomknTenbHbIn?

a) ¢eHon-xnopogopMHbIN

©) npu NOMOLLM KOSTOHOK

B) BblOefieHne Ha MarHUTHbIX YacTuuax

r) depmMeHTaTMBHOE TEMNepaTypHO-3aBUCUMOE BblaereHue
23. Kakow 13 nepeyncrieHHbIX NpUeMOoB He UCMNOoMb3yeTcs Npyu aHaspobHbIX noceBax?

a) ObICTpoe oxnaxaeHue NPOKMNAYEHHON cpeapl

6) npoayBaHue NUTaTenbHOW Cpeabl aproHOM

B) KyNnbTUBMPOBAHME Ha LLUENKEPE

r) pobaBneHue B NUTaTENbHYIO cpeay pe3asypuHa
24. Ha razoBom xpomaTtorpadge Hemnb3s AeTeKTupoBaTb 0Opa3oBaHme B BO3AYLUHOW CMECU

a) okKucu asoTta

©) 3akucu asota

B) asoTa



r) Yrriekucnoro rasa
25. Kakas 6a3a gaHHbIx obecneunBaeT 4OCTYN K 3apyBeXXHbIM HaydYHbIM Ny6nukaunsam?
a) PubMed
©) Scopus
B) Web of Science
r) Bce nepeuncneHHble
26. MpoaHanuanpoBaTb AnumHy MNP npoaykTa MOXHO € MOMOLLbIO:
a) OnekTpodopesa
©) BecTepH-6noTTuHra
B) CnektpodoTomeTpumn
r) dnwoopomeTpumn

27. Kak Ha3biBaeTcs 6a3a faHHbIX, B KOTOPOW MOXHO AENOHMPOBaTb HYKNeoTUAHbIe
nocnegoBaTenbHOCTU FEHOB?

a) Bank of genes

6) GenBank

B) National genome bank

r) Gene repository

28. CooTHecnTe Ha3BaHue rpadnka n ero HassaHue
1) Awwmk c ycamm
2) Kpyroas gnarpamma
3) luctorpamma
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29. B kaknx 13 nepeuncrieHHblx 6a3 AaHHbIX MOXHO HaUTWU MHEPOPMALMIO MO NOSTHOrEHOMHbIM
nocnegoBaTeribHOCTSAM MPOKapUOTUYECKUX MUKPOOPraHU3MOB?

a) NCBI

6) UniProt

B) Protein Data Bank

r) Scopus
30. Kakas u3 nepeuncneHHbix 6a3 faHHbIX CIYXUT ANs XpaHeHUss MHopMaunm 0 MyTaumsix B reHax
yenoseka?



31.

32.

33.

34.

35.

a) HGMD

6) KEGG

B) NCBI

r) REFSEQ

Kakune n3 nepeymcneHHbix bmonornyeckmx 6a3 gaHHbIX MOXXHO OTHECTW K MEPBUYHBIM?
a) GenBank

6) eMOTIF

B) NCBI

r) RefSeq

Kakune n3 nepeumcneHHblix 6a3 gaHHbix otHocaTcs K PHK 6azam?

a) miRBASE

6) 23andme

B) RGD

r) PHI-base

UTO 13 nepevmcneHHoro He OTHocuTCA K 6a3zamM AaHHbIX NyTen nepegadn cUrHanoB?
a) basa gaHHbIx B3anmopgencteus NCI-Nature

6) Netpath

B) Reactome

r) Swiss-model

Kakve 13 nepeuncrieHHblx 6a3 AaHHbIX HE OTHOCATCS K BTOPUYHBIM?

a) RefSeq

6) GenBank

B) 23andMe

r) HapMap

B kakux 6asax gaHHbIX MOXHO AeNOHNPOBaTb pe3ynbTaTbl BbICOKONPOM3BOANUTENBHOMO

CeKBeHupoBaHna?

36.

a) NCBI

©6) UniProt

B) IMMUCOR

r) Bce Tpu BapuaHTa BepHble

I'Iy6nvu<au,vm N3 KaKoro nepe4vHsa ABnATCA 0bs13aTEeNbHBLIMM npuv 3awunTte ,El,VICCGpTaLI,VIIZ and

nonyyeHuna cteneHn KaHgugarta n AOKTopa Hayk

37.

a) [llepeynsa BAK

6) lMepeyHs PUHL,

B) [MepeyHsa sapa PUHL
r) Jlobble nybnukaumm

YKaxkute nocneaoBaTenbHOCTb COObITUN, KOTOpbIe NMponcxogAaT npu npencrtasieHnn ctatb B

peLeH3pyeMbI HayYHbIN XypHan.

38.

1. PeueH3anpoBaHue

Mogayva pykonucu

HasHauyeHune peueH3eHToB

OTBET Ha peueH3un

OkoHuyaTenbHOE peLleHne pegakTopa

[MoBTOpHOE peueH3npoBaHne

PeweHne pegakropa Ha OCHOBaHUN peLeH3npoBaHnNs
PelueHne pegaktopa 0 NPUHATMM CTaTbU K PELIEH3MPOBAHMIO
lMoBTOpHas nogaya pykonucu

a) 2,8,3,1,7,4,9,6,5

6) 3,1,8,2,6,9,4,7,5

B) 4,1,9,5,2,7,3,6,8

r 7,915,28,3,6,4

B kakom Tune nybnukauun gaHHble OMKHbI ObiTb OnncaHbl Hambonee NogpobHO?
a) Tesucbl

0) poknagpl

B) KpaTkue coobLieHns

r) HayyHble cTaTbu

©oNoTOr~®WN



39. B kakoMm pasgene ctaTbM AOSMKHO NPOBOAMTLCS CpaBHEHME pedyrbTaToB Bawewn paboTbl ¢ paHee
BbIMOMHEHHLIMU paboTammn No 3TOM XXe Teme?
a) BBedeHue
0) meToapl
B) pesynbTaThl
r) obcyxaeHve
40. B kakoM pasgene ctaTby JOMKEH NPMBOANTLCS 0030p BCeW AOCTYNHOMN MHdopmauumn no Teme
AaHHoN paboThl?
a) BBedeHue
0) meToapl
B) pesynbTaThbl
r) obcyxaeHve
41. B Kakmx TMNax Hay4HbIX Ny6nvkaummi He xxenaTenbHO UCNoNb30oBaTh UNMCTPaLmMn?
a) Tesucbl
6) aKkcnepuMmeHTanbHble CTaTbn
B) 0630pHble CTaTbn
r) MoHorpadum
42. MOXHO N1 NOBTOPHO Ny6NuKoBaTh B HAyYHbIX CTaTbsAX YXKe onyOrMKOBaHHbIE paHEE PUCYHKU U
Tabnuupl?
a) aa, MOXHO
0) HeT, Henb3sA
B) MOXHO, ecnv 310 Bawwm gaHHble
r) MOXHO, ecnu Bbl nuwmnTe 0630p 1 nonyynnu paspelleHre oT npasoobnagarens.
43. B kakon KBapTunb BXOOAT XypHanbl, B KOTOpbIX Ny6nukyetca 25% ny4wmnx paboT no onpegeneHHomn
obnacTtu Hayku?
a) Q1
06) Q2
B) Q3
N Q4
44. Tybnukaums B XXypHane ¢ Kakum npoueHTunem 6onee npectmxkHa?
a) 23
6) 35
B) 54
ry 76
45. [pun cocTaBneHUN nuTepaTypHOro 063opa K ctatbe Kakne MCTOYHUKM NPeanoyTUTENbHO
ncnonb3oBaThb?
a) Hambonee coBpeMeHHble
6) Hambonee ctapble
B) BCE MMELWMECA UCTOYHUKN MO SaHHOW TeMe
r) TonbKo 0630pHbIE CTaTbK
46. Kakne 13 nepeyncrieHHbIX NpaBui UMEKT OTHOLLIEHNE K 0DOPMIIEHNIO TE3NCOB?
a) BCe AaHHble OOMKHbI ObITb ONMCaHbl O4eHb KpaTKo
0) martepuansl 1 MeTOAbI AOMKHbI ObITb ONUCaHbl 04eHb NOAPOOHO
B) BBeAeHWe AO0MKHO BblTb HAaNMCcCaHO 04YeHb NOAPOBHO
r) AaHHble XenaTenbHO NPeacTaBUTb B BUAE CXEM U rpadomKoB
47. B kakoM Tune paboT meToanyeckasl YacTb AoKHa ObITb NponmncaHa Hanbonee nogpobHO?
a) Tesucbl
6) Hay4yHas cTaTbs
B) AuccepTauuns
r) astopecpbepar
48. MNybnmkaums B XXypHane ¢ Kakum NPOLEHTUNEM U3 NEPEYNCIIEHHbIX MEHEEe NPEeCTMXHA?
a) 25
6) 35
B) 48
ry 76
49. MNy6bnukauunsa B XXypHane ¢ KakuM MMnakT-gakTopoM U3 NepeymncrieHHbIX MeHee NpecTumkHa?
a) 1
6) 2



B) 3

ry 7
50. My6nukaumsa B XXypHane ¢ Kakum MMNakT-hakToOpoM 13 nepeyvncrneHHbIX 6onee npecTmxHa?
a) 1
6) 2
B) 3
rn 7

51. MNpwu TpaHcnsumm nocnegosatensHocTM PHK B nocnegoBaTenbHOCTL aMUHOKUCIIOT B BefKe HYXXHO
y4uTbIBaTb, YTO:

a) reHeTU4eCKUn Koa MoXeT ObITb AynneTeH

6) TpunneTr MoXeT KOAMPOBATb OAHOBPEMEHHO ABE aMUHOKUCNOTbI

B) reHeTUYECKU KOO MOXET pasnnyaTbCHa y OPraHM3mMoB pa3HbIX TAKCOHOMMUYECKMX

rpynn

r) BCe BapuaHTbl HE BEpHble
52. K Bam obpaTuncs npeacraBUTENb KAPaHTUHHOM Cy»0bl C NPOoCcbOoM NOMOYb MAEHTUHMLMPOBATL
BMAOBYIO NPUHAANEXHOCTb HACEKOMOro, KOTOPbIN NPeAnosioKUTENBHO ABMASETCA UHBA3UBHbLIM BUOOM.
Kakas monekynsapHo-reHeTuyeckasi MetTogmka NnoMoXeT naeHTUmLmMpoBaTb HACEKOMOro?
53. HensBecTHa HykneoTugHasa nocrnegoBaTeNnbHOCTb AN NpanMepoB, KOTopble NnaHnpyeTcs
ncrnone3oBaTb ans MNUP. Yto Tpebyetcs caenatb, 4Tobbl onpeaenuTb ONTUMarnbHY0 TeMnepaTtypy
oTXura ans npanmepos?
54. Kakon npuem crnegyeT mcnonb3oBaTb Npu paboTte Ha amnnundurkaTope ¢ HeTepmMocTaTupyemMon
KpbILLKON?
55. Kakoe BelLecTBo HEOOXOANMMO HacnanmBaTb Ha NOBEPXHOCTb PEAKLMOHHOM CMecu nNpu paboTe Ha
aMmnnugukaTope ¢ HeTepPMOCTaTUPYEMON KPbILLIKON?

56. Bam Heobxoaumo naeHTnduumpoatb Bupyc ¢ nomowbto OT-MLP. Bbl pelumnnu nporpammmpoBaTth
TepMoLmKnep camoctoaTenbHo. Kakas BaxHenwas oTnmdmnTernbHas Yyepta B TeMnepaTypHOM LUKie B
naHHom Tune MNP no cpaBHeHuto ¢ knaccuyeckon MNMUP.

57. Ana noctaHoBku MNLP Heobxoauma koHueHTpaums npanmepoB 100 HM B peakLMOHHOM CMeCH.
NmeeTcsa cTok npanmepoB B KoHueHTpauun 100 mkM. Kakum o6pasom npurotoBUTb HEOOXOANMbIN
pacTtBop, 4Tobbl Ha peakumo oobemom 25 Mkn gobaenaTb 1 MKN Npanmepa.

58. Bam Heo6xoaMMO CaMOCTOATENBHO HABECTM NU3NPYHOLLNIA PacTBOP. YKaXUTe, Kakune KroyeBble
peakTuBbl (2 WT.) Heob6xoauMbl B Nnsmpytoem pactesope Ans sbiaenexHms OHK n3 6akrepun ¢
ncrnonb3oBaHnem copbeHTa Ha ocHoBe SiO,?

59. Yto TpebyeTcs caenatb, UYTo usbexartb owmnbkn npu pacctaHoske MNMLP-npobupok B
amnnugukarope?

60. Mpn KakoM MMHMManNbHOM aBNEHUM AONYCTMMO aBTOKNaBUPOBATb CTEKIISAHHYIO nocyay?

61. Kakve KOMNOHeHTbI BXOAAT B cocTaB (0a30BO-KOHTPACTHOrO yCTponcTBa?

62. Bawa 3agava ngeHtuduumpoBaTb BMAOBYIO NpuHagnexHocte AHK? Kakon goctynHbein B cetn
WHTEPHET NHCTPYMEHT MNO3BONUT 3TO caenatb?

63. Bawa 3agayva npoBecTtun chunoreHeTn4eCcKnin aHanua nocnegosarensHocten QHK ¢ ncnonesosaHmne
NJ meToga? Kakom OOCTYMHbINM AN CKaYMBaHUS B CETU UHTEPHET MHCTPYMEHT MO3BONUT 3TO caenatb?
64. Bam Heo6xoaumo nony4nTb Npenapar nnactug U3 romoreHaTta nuctbeB apabugoncuca. Kakoe
KONMMYeCTBO LIeHTpUdyrnpoBaHunin Bam Heobxoammo caenatb? W npu kakom CKOpocTu ocagsTcs
nnactunabl?



65. VI3BECTHO, YTO 3KCMpeccusi NPOBOCMNANUTENbHbIX LUTOKMHOB yBENUYMBAETCS Y NALMEHTOB
oHkonorunen. Kakum LBeTom 0603Ha4eHbl kpyBble HakonneHus MNLP npoaykTa y naumMeHToB ¢ pakoM
(npwn ycnosun, 4To koHUeHTpaums kKOHK yxe HopMupoBaHa 1 pedepeHChbl He NCMOoNb3YTCs)
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66. YkaxxuTe nocnegoBaTenbHOCTb 3TanoB, KOTOPblEe HAAO OCYLLEeCTBUTb B peaaktopax Word, 4Tobbl
BCTaBUTb pa3pbIB CTPaHULIbI?

67. O yeM cBnaeTenbCTBYET ANUHHBIN LWNend Ha anekTpodopese HYKNENHOBBIX KUCNOT?

68. Paccuntaete ACt ecnv TapreTHbIN reH Bblwes Ha 29 uukne, a pedepeHcHbli — Ha 18 unkne

69. Ecnun acbdpekTmBHocTb MLP coctaBnseT 95%, ckonbko MNMUP-npoaykToB obpasyetca nocne 15
UMKnos?

70. Ecnun acbpektmBHocThb MLP coctaBnsieT 90%, ckonbko IMNMLP-npoaykToB obpasyetcsa nocne 20
UMKnoB?

71. Paccuntaete ACt ecnu TapreTHbIN reH Bblwen Ha 17 uukne, a pedepeHcHbin — Ha 10 yukne

72. Paccuntaete ACt ecnu TapreTHbIN reH Bbllen Ha 16 uukne, a pedepeHcHbin — Ha 18 yukne
Mepeuncnute oHNanH-NNaTgopmMbl A1 aHHOTaALUKW NPOKAPNOTUYECKUX FTEHOMOB.

73. Bawa 3agaya oueHuTb BrivsHne nectnumaos Ha nospexgeHus OHK. Kakyio AHK
MUTOXOHOPWUANbHYIO UK AAEPHYIO NydLlle ANs 3TOro UCNoNb3oBaTh U NoYemy?

OnnwmnTe KapTUHKY. B KakMx yCnoBuMsiX 1 BO CKONbKO pas3 Bhbille YPOBEHb HOPManmn3oBaHHOM 3KCnpeccum
reHa?
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74. Yem oTnuyatotca nepBuyHble Guonornyeckne 6asbl JaHHbIX OT BTOPUYHBIX?
75. OnuwnTe NpeacTaBeHHyY0 Ha PUCYHKE MHopMaumio B TekcToBon popme. CbbL — 6onbluas
cybbeamHmua epmeHTa pnbynoso-1,6-6uctoctartkapbokcmnasal/okecureHasa (PBPOK), IC, IBc, IAc, I1Aq
— pasHble opMbl AaHHOro hbepMeHTa.
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hodobacter sphaeroides ATCC BAA-808 (AAA26115)

Bradyrhizobiun japonicum USDA 110 (AAD05386) = oIc

100/100 Beggiatoa leptomitoformis D-402" (ALG69257)
Beggiatoa alba B18LD' (E}41327)

98/77 Oscillatoria accuminata PCC 6304 (AFY80686)
100/98 Oscillatoria sp. PCC 10802 (WP_017717367)
100/94 — IBc
Oscillatoria nigro-viridis PCC 7112 (AFZ10011)
Oscillatoria sp. PCC 6506 (CBN56225)
Hydr ibri XCL-2 (ABB41434
100/99 Hydr ovibrio cru . ( 34)
96/83| Thiomicrospira aerophila AL3" (AHF02037)
Thiomicrospira cyclica ALM1" (WP_013836097) — lAc
100/94 Thiomicrospira pelophila DSM 1534 (WP_029933618)
77/35 L Thiomicrospira microaerophila ASL8-2" (WP_044406641)

Thioflexithri is D3" (WP_

Beggiatoa sp. 1S2 (OQW93888)
Beggiatoa sp. PS (EDN69613) — IAq

Beggiatoa sp. 4572 84 (0QY55332)

Thioploca ingrica, Lake Okotanpe (WP_045477294)

100/100 ‘

91/56

100/100

0.050/0.10
A

Puc. dunoreHeTnyeckoe epeBO, CKOHCTPYMPOBAHHOE HA OCHOBaHUN aMUHOKUCITOTHbBIX
nocnegosartensHocten CbbL npu nomowwm metogos Neighbour-joining / Maximum-likelihood methods,
AEMOHCTpUpYloLLiee NornoxeHne npeactaBmTens HoBoro poaa Thioflexithrix psekupsensis D3T.
Lincdppammn nokaszaHa 4OCTOBEPHOCTb BETBIEHMS], YCTAHOBNEHHasA ¢ noMoLbo “bootstrap” — aHanmsa
1000 anbTepHaTMBHbIX AepeBbeB. MacwTab, 0.05 / 0.1 3aMmeHa Ha aMUHOKUCITOTHYIO NO3ULMIO.

76. MNocne npoeeaeHus MNLUP ¢ uensto ngeHTudukaumm natoreHa oTCyTcTBOBas CUrHan ot
NONOXMTENBHOIO KOHTpons. Metoauka ctporo cobntoganacek. O YEM 3TO MOXET rOBOPUTL?

77. YncneHHbI nokasaTenb UMTMPYEMOCTM cTaTeln, onybnnMKoBaHHbIX B JAHHOM Hay4YHOM XXypHarne —
3T0...

78. Kakor nokasaTenb XXypHana pacCyMTbiBaeTCs Kak YMCro LMTMPOBaHMI cTaTen, onybnmkoBaHHbIX B
OaHHOM XypHane 3a npegblayliMe Asa roga, efieHoe Ha YUCIOo cTaTen, onyGrMKOBaHHbIX B JAHHOM
XXypHane 3a nocnegHue gea roga.

79. Kakon pasgen o6s3atenbHO AOMKEH NPUCYTCTBOBATL B CTaTbe, €CNN UCCNEeA0BaHNS NPOBOAUNCH
Ha NabopaTopPHbIX XNBOTHbIX?

80. Kakon OOKyMEHT QOSMKHbI MOANUCHIBATL NAUMEHTbI Nepen NpoBegeHMEM SKCNEPUMEHTA C UX
yyactnem?

81. Hy)XHO nn 3aknio4eHne 3TM4eCcKoro KoMmTeTa npy onyGrMKoBaHMN AaHHbBIX 3KCNEPMMEHTa Ha
MUKPOOpPraHmamMax?

82. Hy)XHO nu 3akntoveHne 3TUYECKOro KoMmTeTa npu onybnmkoBaHnn AaHHbIX SKCNEPUMEHTA Ha
pacteHumax?

83. Bbl npounssogmnu Boigenexnve JHK n3 kposu AByx NpeanonoxmTenbHO GoMnbHbIX NAeN C Lenbio
naeHTudukaumm supyca. lNocne eoligenenus AHK e€ koHUeHTpaums He oueHMBanach, a cpasy
npounssoaunack noctaHoska NLP. Nocne nposeaenus MNUP ansa AHK nepsoro yenoseka napametp Ct
npesbiwan Ha 2,2 napameTp Ct BTOporo yenoseka. MoXHO 1 roBOpuUTb, YTO Y BTOPOro YerioBeka B
KPOBW BblLLE KOHLIEHTPauusa BMpyca Yem y NepBoro Yenoseka?

84. Yto Takoe umnakT-chakTop xypHana?

85. Kak paccuntbiBaeTcs MMNaKT-hakTop XypHana?

86. Kakne pasgenbl BktovaeT B cebsa cTaHaapTHasi HayvyHasi ctatbsa?



