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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.B.05 Knaccun4yeckue n coBpeMeHHble MeToAbl FreHeTU4YeCKUX

uccrnenoBaHumn
1. Kog u» HaumMeHOBaHMe HanpaBlieHUs NOAroTOBKMU: 06.03.01 Buonorus
2. Mpodunnb NoAroToBKM: [eHeTHKa
3. KBanudukaumsa BbinyCKHUKA: bakanasp
4. dopma obyyeHusn: oYHas
5. Kacheppa, oTBevalowlan 3a peanusauunio AUCLUNIINHbBI: rEHEeTUKU, LUTONOUN
n BuounHxxeHepum
6. CocTtaBMTENM NpOrpaMmmbi: CblpomsaTHukoB M.1O., K.6.H., OOLL.

7. PekomeHpgoBaHa: HMC meanko-6uonormndeckoro doakynetera 23 nioHsa 2021, npotokon Ne 5

8. YuebHbIn roa: _ 2022-2023 CemecTtp(bl)/TpumecTp(bl): _ 4




9. Llenn 1 3apayum y4e6HON ANCUUNIIUHDBI

Llensimu oceoeHusi y4ebHoU OucCyurnnuHbl S8MASMCs. (OPMUPOBAHNE TEOPETUYECKUX
3HAHUN O KMNACCUMYECKNX U COBPEMEHHbIX METOAAaX reHeTUYEeCKUX UCCNeaoBaHUN U YMEHUI UX
NPUMEHSTb B COOTBETCTBUN C MOCTABNEHHBbIMMU LIENISAMU.

3adayu y4ebHoU OucyunuHbI:
- CchopmumpoBaTb CUCTEMY 3HAHUIM O KNACCUYECKUX U COBPEMEHHBLIX MEeTOoAaX FeHeTUYEeCKUX u
MONEKYNSPHO-TEHETUYECKMX MCCNEAOBAHUN MU BO3MOXHOCTAX MX WMCMNONb30BaHUS B MeOMUKO-
Ouonorn4yecknx nccnegoBaHUsX.
- Mprnobpectn ymeHuss NpUMEHATb FEHETUYECKME U MOJSEKYNSPHO-TEHETUYEeCKMe MeToabl U
TEXHOOrMM B TEOPETUYECKON M NPaKTUYeCcKkon MeamumHe n bruonoruu;
- Mpnobpectn cucteMHble NpeacTtaBneHnsl O CBA3U METOLAOB FEHETUYECKMX U MOJSIEKYNSAPHO-
reHeTUYeCKMX UccnegoBaHun ¢ metogaMmm GMOMHAOPMATUKN U MONEKYNAPHO-OMONornyeckumm
©a3amMmu JaHHbIX.

10. MecTo y4yeb6HOM AncuMNIUHbLI B cTpyKType OOI:

YyebHas  gucumnnmHa  «Knaccuyeckme M COBpPEMEHHble  MeTOAbl  FeHeTUYeCKMX
nccnefoBaHMM»  OTHOCUMTCA K BapuatMBHOW 4Yactn bnoka 1 «[duvcumnnuHbel  (Mogynu)»
depepanbHOro rocygapcTBeHHOro obpasoBaTefibHOro crtaHgapTa Bbicliero obpasoBaHus Mo
HanpasneHuto nogrotoekn 06.03.01 buonorus.

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuunnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTaMyu OCBOEHUA obpa3oBaTenbHOMU
nporpamMmbl (KOMNETEHUUSAMU) U MHOUKATOPaMM UX AOCTUXKEHUA:

Ko HasBaHue Koga(bl) UHamnkaTtop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMNeTeHuun
MK-1 | CnocobeH nposoauTb | MK-1.1 | O6ecneymBaeT cbop | 3HaTb: OCHOBHblE HAMpPaBIEHUS HaYYHbIX
cbop, aHanus n Hay4HO-TEXHNYECKON nccrnegoBaHun B 06nactyi reHeTUKM
06paboTky  Hay4dHO- (HayyHOn) WHOpMaLMMK,
TEXHUYECKOon Heobxogvmon ansa | Ymetb: onpegensaTb OCHOBHbIE
(HayuyHoOR) pelueHus 3aflay | cocTaBnsLLMe Hay4HOro nccnegoBaHum
nHdopmauumm, nccnegoBaHus,
Heobxoammon ans nocTaBfEeHHbIX Bnagetb: HaBbIkamu aHanu3a n
peLueHna cneynanmcTom bonee | 0606LLEHMS NONYYEHHBIX Pe3ynbTaToB
npodeccnoHarbHbIX BbICOKOW KBanudmkauuu
3apad, nocrtasneHHbIX | MK-1.2 | MNMpoBogut nepBuYHbIN | 3HaTb: TexHomnorum 0bpaboTku
cneunanuctom Gonee aHannd un obobLleHne | NOMNyYeHHbIX Hay4HbIX AaHHbIX, B TOM
BbICOKON OTeYeCTBEHHOro W |4yncne C  UCMOMb30BaHMEM  MaKkeToB
KBanudmkaumm MeXOYyHapOo4HOro OMbiTa | MPUKNaAHbIX MPOrpaMm
B COOTBETCTBYIOLLEN
obrnactm  uccnegoBaHUnM | YMeTb: aHanuavpoBaTb 6a3oByto
noa PYKOBOACTBOM | MHAOPMaLMIO B 0611acT reHeTrKn
cneyunanucrta Gonee
BbICOKOM KBanudukaumnm BrnageTtb: HaBblkaMuM Mnoucka HayyHoOW
nHdopMaLMmM NO BOMPOCaM reHEeTUKM
MK-4 | CnocobeH nposoantb | MK-4.1 | demoHCTpupyeT 3HaHue | 3HaTb: MEeTOAbl W 3Tanbl MONEKYNspHO-
Hay4Hble Knaccmnyeckmx n | reHeTu4ecknx pabot
nccrnegoBaHust B COBPEMEHHbIX  METOAOB
obrnactm reHeTukn ¢ reHeTUYECKnX YMeTb: aHanuanpoBaTb CTPYKTYpy MU
NpMMEeHeHneM nccnegoBaHun M | OYHKLMN FEHOB M FTEHOMOB
COBPEMEHHbIX OCHOBHBbIX aTanoB
MeTOoA0B n opraHusaumm paboTbl B | BnageTb: HaBblikamMy MO MNPaKTUYECKOMY
obopynoBaHusi no reHeTu4ecKkom NPUMEHEHUIO B OromeguLMHCKNX
aKTyarnbHOM nabopatopun nccrneoBaHUsIX — paccMaTpuBaembiX B
npobneme Kypce MeTogoB
MK-4.6 | BoinonHsieT pabotbl Mo | 3HaTb: O MNOCNedHMX [OOCTUXEHUSX B




reHOTUNUPOBAHUIO y
Pas3nMyHbIX  OpPraHM3mMoB
ana uenenm cenekumn u
MeAULUHBI

obnactun NPUMeHeHNs UMEIOLLINXCSA
3HaHUA O TreHoMe  4enoseka U
HacneACTBEHHOCTU B ANarHOCTUYECKOW
onomeguLunHe

YMeTb:  WCMOnb3oBaTb  COBPEMEHHbIe
MOJEKYNSPHO-TEHETUYECKNE MeToabl
U3y4yeHusi CTPYKTYpPbI U PYHKLUIA reHoMa

BnageTtb: TeopeTMyeckuMn 3HaHUSMU O
reHome 4Yenoseka, O [AMarHOCTUYECKOM
noTeHumane d3TUX 3HaHMW, a TakKe o

MeTodax MOrnekynsipHou 6uonorun u
MOJEKYMNSIPHOW TEHETUKA, C MOMOLLbIO
KOTOpbIX 3TM  3HaHMA  MoryT ObiTb
nonyyeHsbl
12. O6beM AMCUMNINUHBI B 3a4€THbIX eanHuuax/vyac. — 4/144.
Popma NpoMeXXyTO4YHOM aTTecTaLumm 3k3aMeH, KypcoBas paboTta
13. TpyaoemkocTb No Buaam y4yebHon paboTbl
TpyaoemMKocTb
Bug yyebHow paboTbl Bcero Mo cemecTpam
4 cemecTpa
AyOVTOpHbIE 3aHATUSA 48 48
nekuum 32 32
B TOM YuUCne: npakTuyeckme
nabopartopHble 16 16
CamocTosTenbHas paborta 60 60
B TOM YKncne: KypcoBas pabota (NpoekT)
dopma NPoOMEXYTOHHOM aTTecTaumnn 36 36
(3k3ameH — 36yac.)
NToro: 144 144
13.1. CopepxaHMe QUCLUMNIUHDI
Peannsauus
pasgena
Ne n/n Haumerosarme paspena CopepxaHve pasgena aMcunnimHbl AvcLMNINHEL ¢
AUCUMNIUHBI NMOMOLLIbIO
OHnamnH-Kypca,
QYMK*
1. Nekuun
11 "eHoMuKka KomnbtoTepHass reHomuka kak Hayka. OCHOBHble
metoabl aHanusa [OHK. MocTpoeHne To4Ye4dHoOW
MaTpuubl romornorun. AHanus nocrneaoBaTenbHOCTY
OHK  asykapuotr w©n  npokapuoT. KomnbloTepHas
reHoMuKa. AHanus HOBOCEKBUHUPOBAHHbIX
nocnegoBatenbHOCTEN.  AHanM3  MOBTOPOB  Ha
npumepe a-caTTeNIMTHOMN OHK YyenoBeka.
TeopeTuyeckne uccrnegoBaHNa  3aKOHOMEPHOCTEN
meTabonuama kneTtkn. OnTumanbHasi  CTpyKTypa
MynbTUEPMEHTHON cuUCTEMbl. Basbl AaHHbLIX MO
MeTabonM4yeckum cucTemam.
1.2 OneKTpoHHas MUKPOCKOMUS
B Gronornyeckux
ncenegoBaHmsax
1.3 CoBpeMeHHbIe 1 PaanuyHble Bugsl MNMUP: RAPD-PCR, SSR-PCR, AP-
Krnaccuyeckne mMetombl PCR u gp. OcHOBHble NoaxoAbl B MOMNEKYNsipHOM
MOMEKYNSPHON reHETUKN knoHnposaHun. KnonnposaHue OHK B 6akteputo
14 BeicokonpoussogutensHoe | CekBeHMpPOBaHME: obume NPUHLUMMbI.




CeKkBeHnpoBaHune

CekBeHupoBaHne 6enkos, cekBeHupoBaHne [OHK no
CaHrepy. CekBeHupoBaHne no wMetogy Makcama-
Mmnbepta. [upocekBeHumpoBaHmne. NGS: ob6wwne
MPUHUMMbI U XapakTepPUCTUKN. HavanbHble 3Tanbl
npurotoBnenns  6mubnuotek ana  NGS.  Twunbl
onbnmotek ana  NGS. MeTtoabl  KnoHanbHoM
aMmnnudukaumnm 6mbnmoTexk. CekBeHupoBaHue
meTogamm 454/Rosche, SOLID. CekBeHupoBaHue
meTogamm lllumina, lon Torrent. CekBeHnpoBaHue
Tpetbero nokonenus. HeliScope, PacBio, Oxford
Nanopore. O6wue npuHUMNbl 06paboTkM OaHHbIX
NGS.

2. NpakTnyeckne 3aHATUA

2.1

2.2

3. JlabopaTopHble 3aHATUSA

3.1

FeHoMuka

3.2

OneKTpoHHas MUKPOCKOMNNS
B OMonorn4yeckmnx
nccnegoBaHUAX

UcTopusa cosgaHumsa u npuHUmMnbl paboTbl 9NEKTPOHHOro
MUuKpockona. M3yyeHue ycTponcTea pasnunyHbIX TUMOB
3MNEeKTPOHHbIX MUKpockonoB. HabntogeHne o6beKToOB n

nony4YyeHne n3obpaxkeHns B 3NIEKTPOHHOM MUKpPOCKONe
NPOCBEYMBAIOLLENO U CKaHUPYIOLLETO TUMOB.
lMpenapupoBaHe 06bEKTOB AN 3NEKTPOHHO-
MUKPOCKOMUYECKNX NCCIEOBaAHNNA.
MopdomeTpudeckmii aHanma nsobpaxeHui
yNbTPACTPYKTYPbI KNETKU U €€ opraHenn,
NONYYEHHbIX C MOMOLLbI 3NEKTPOHHON MUKPOCKOMUN.

OcHoBHbIe NPUHLMMBI nposefeHus nyp.
KauectBeHHas un konuuyectBeHHas [MLP. OcHoBHble
NPUHUMMBLI  NPOBEAEHUSA PECTPUKLMOHHOIO aHanusa.
O6patHasa TpaHckpunuums. TNMUP-peakunsa. MUP-NoapPe
dunoreHeTnyeckui  aHanus C  WUCNOSIb30BaHNEM
WHCTPyMEHTa OWOMHOPMAaTNYECKOro WHCTPYMeHTa
Mega6. KnoHnpoanne JHK B 6akteputo

3.3 CoBpeMeHHbIe 1
Knaccu4yeckve meTtoabl
MOSEKYNSAPHON FEHETUKM

3.4 BbicokonpounasoguTtensHoe
CeKBEHMpPOBaHMe

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Bugbl 3aHaTU (KOMYECTBO YacoB)

Ne HanmeHoBaHue TeMbl CamocTosTennnas

n/n (pasgena) gucumnnuubl | JNekuun MpakTuueckme | JlabopaTopHble pa6oTa Bcero

1 | NeHoMuUKa 6 2 8
OneKkTpoHHas

o5 | MuKpockonus B 4 5 6
oronormnyeckmx
ncecnegoBaHmsax
CoBpeMeHHbIe 1

3 | knaccu4yeckme meToabl 6 12 30 48
MOMNEKYNSAPHON reHETUKN

4 BblcokonpousBoanTenbHO 20 26 46
€ CEeKBeHVpoBaHue
Ok3ameH 36
UToro: 32 16 60 144

14. MeTtoamyeckme ykasaHMA Ansa oOy4varoWMUXCA MO OCBOEHUK AUCUUNIMUHBLI. Bugbl
y4yebHon paboTbl 1 NOCNeaoBaTENbHOCTb UX BbINONTHEHUS:

- ayguTopHas: nekuuu, nabopaTopHble 3aHATMA — MOCeleHne B COOTBETCTBUM C y4eOHbIM
pacnucaHuew;

- camocTogaTenbHass paboTta: u3yvyeHue TeopeTUYecKoro Mmartepuanbl NS coadm TecTOBbIX
3a[jaHUN, HanMcaHme KypcoBoun paboTbl;

MpoxoxgeHne NPoOMeEXXYTOYHON aTTecTalmm — 3K3aMeH.




OucunnnuHa peanndyeTtcd ¢c npumeHeHnem ANCTaHUNOHHbIX TEXHOMOrN.

15. MMepeyeHb OCHOBHOM W [AONONIHUTENILHOW nUTEpaTypbl, PEeCypCoOB WHTEPHEeT,
HeoO6XxoauMbIX AN OCBOEHUA OUCLMNJINHDI

a) OCHOBHas nuTeparypa:
Ne n/n McTouHUK

1 NGS : BbicokonpousBogutenoHoe cekBeHupoBaHue / [O.B. Pebpukos n gp.] ; noa pea. O.B.
Pebpukoa .— M. : BUHOM. JlabopaTopus 3HaHuin, 2015 .— 232 c.
CrtedpaHoB B. E. BronHdpopmaTuka : y4ebHuk ans akagemuyeckoro 6akanaspuata / B.E. CtedaHos,
A.A. Tyny6, I'.P. Masponyno-CronspeHko .— M. : lOpawt, 2018 .— 250 c.

2

6) gononHuTenbHasa nuTeparypa:
Ne n/n MCTOYHMK

1 Jleck A. BeegeHue B 6uonHdopmatuky / A. Jleck. — M. : BUHOM. J1a6. 3HaHui, 2009. - 318 c.
Hedenos E.N. CospemeHHasa 6GuouHdopmatuka / E.N. Hedepmos, T.A. Cybb6otuHa, A.A. AwnH.

2 — M. : lopsivas nuHus - Tenekom, 2005. - 272 c.

3 Cunpgo [.. AHanuTnyeckasi npocBe4mBaloas anekTpoHHas mukpockonus / O. CuHgo, T. Oukaea ;
nep. ¢ aHrn. C.A. MieaHoBa. — M. : TexHocdepa, 2006 .— 249 c.

4 An6eptc b. MonekynsapHas 6uonorus knetku / 6. Anbeptc [m gp.]. - M. : Mup, 1994: T. 1. - 515 ¢c.; T.
2.—540c.; T.3. - 503 c.

5 KHoppe [O.I'. Buonorudeckas xumuns / O.I. Knoppe, C.[. MbianHa. - M: Bbiclias wkona, 1998.- 330 c.

6 KonbmaH A. HarnagHas 6uoxnmnsg / A. KonbmaH, K.-I'. Pem. — M: Mup, 2004.- 469 c.

7 OBumHHMKOB HO.A. BuoopraHmdeckast xumns / KO.A. OBUnHHMKOB. - M. : lNpocBellenne, 1987. — 825 c.

8 Urnacumyty C. OcHoBbl 6unonHdopmatukm / C. UrHacumyTty. — M. — Wxesck: HUL «PerynsipHas un
XaoTuyeckasa auHammkay», 2007.— 320 c.

9 JlykawoB B.B. MonekynsipHass aBontouus n dunoreHetndeckun avanms / B.B. Jlykawos. — M.:
BVHOM. NabopaTtopus 3HaHui, 2009. — 256 c.

10 HocoH P. CnpaBo4Huk 6noxumuka / P.ocoH [n ap.]; nep. ¢ anrn. B.J1. Opyubl n O.H. Koponeson. - M.:

Mwup, 1991. — 543 c.

11 Broxumus yenoseka : B 2 1./ P.K. Mappu [v gp.]. — M. : Mup, 2004. — T.1.-381c.; T.2. — 414 c.

12 YKepebuos H.A. Buoxmmus / H.A. XKepebuos, T.H. lNonoea, B.I'. ApTioxoB. - BopoHex: M3g-so BIY,
2002. — 693 c.

MywkambapoB H.H. AHanutnyeckaa 6uoxumus : B 3 1. / H.H. Mywkambapos. — M.: 3kcneamTop,
1996.-T.1.—390¢c.; T.2. —798c.; T.3. — 1039 c.

Mpumpoys C. NeHomuka. Ponb B meauuuHe / C. MNpumpoys, P. TBavimeH ; nep. ¢ anrn. O.H.

14 Koponesowu, nog peg. E.[J. Ceepanoea, C.A. Jlumbopckon. — M. : BUHOM. JlabopaTopusi 3HaHUR,

13

2008. — 277 c.
Monos B.B. N'eHOoMuMKa ¢ MoneKynsipHo-reHeTu4eckumun ocHosamm / B.B. Monos. — M. : JINBPOKOM,
15| 2009. — 298 ¢

B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumnanbHble pecypcbl MHTEPHET)*:
Ne n/n Pecypc
1 OneKTpOHHbIN KaTanor HaydHon 6ubnunoTtekm BopoHexckoro rocyqapCTBeHHOro yHMBepcurTeTa. —
http:// www.lib.vsu.ru
2 OneKTPOHHbLIN yHUBepcuTeT - https://edu.vsu.ru

16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW paGoThl

Ne n/n MNCTOYHMK

1

17. OOGpasoBaTtenibHble TEXHONOTMK, MUCMNOSiIb3yeMble MNpu peanusaumum y4ebHoM
AUCLUMNSINHBI, BKIOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe o6y4YeHue):

OnekTpoHHbIN yHMBepcuTeT (https://edu.vsu.ru).


https://edu.vsu.ru/

18. MaTepnanbHO-TeXHU4YECKoe obecneyeHme AUCUUNIINHDI:

YyebHasi ayguTtopusi (ANs NpoOBeAEeHUs 3aHATUA NEKUMOHHOMo M CeMuHapcKkoro Tuna, |394018, r. BopoHex,
rpynnoBbIX n MHOVBUAYanbHbIX KOHCYnbTaLuin, TekyLlero KOHTpONS): (nrowaab
crneumanuanpoBaHHasa Mmebenb, NPOeKTop, HOYTOYK C BO3MOXHOCTbIO MOAKMIOYEHUS K ceTn |YHMBepcuTeTckas, a.1,
«MHTEepHeT», 9KpaH HaCTEeHHbIN, HOYTOYK C BO3MOXHOCTbIO MOAKMYEeHUa K ceTu nom.1, ayd. 187
«UHTepHeT», WwKag € BbITSXKHBIM YCTPONCTBOM Manblil, MUKPOCKOMbI, MUKpOLEeHTpudyra,
aMmnnundurkaTop, 403aTopbl, kKaMmepa AN1S ropu3oHTanNbLHOro anektpodopesa, LueHTpudyra,
TepmocTtar

WinPro 8, OfficeSTD, Kaspersky Endpoint Security

MNomeLieHne ans [KomnbloTepHbIM — KNacc:  cneumanuavMpoBaHHasi  mebenb, (394018, r. BopoHex,
CaMOCTOSTENbHOM  |KOMMbIOTEPHAsA TEXHWUKA (KOMMbIOTEPLI, MPUHTEpP, CKaHep) C |nnowaab YHUBepcuTeTcKas,
paboThl BO3MOXXHOCTbIO NOAKITH0YEHUS K ceTn "MIHTepHeT" a.1, nom. I, aya. 40/3
WinPro 8, OfficeSTD, Google Chrome, Kaspersky Endpoint
Security

KomnbloTepHbln  Knacc:  cneumanusvpoBaHHast  mebenb, (394018, r. BopoHex,
KOMMbIOTEPHasi TeXHWKa (KOMMbIOTEPbl, MPUHTEP, CKaHep) C [mnowanb YHMBepcuTeTcKas,

BO3MOXXHOCTbIO NOAKMNOYEHMS K ceTn "MIHTepHeT" a.1, nom. |, aya. 40/5
WinPro 8, OfficeSTD, Google Chrome, Kaspersky Endpoint
Security
KoMnbloTepHbIN  KNacc:  cneunanuavpoBaHHast  mebenb, (394018, r. BopoHex,
KOMMbIOTEPHasl TEXHWMKa (KOMMbKOTEPbLI, MPUHTEP, CKaHep) C [mnowanb YHUBEpCUTeTckas,
BO3MOXXHOCTbIO NOAKMNOYEHMS K ceTn "MIHTepHeT" a.1, nom. |, ayn. 67
WinPro 8, OfficeSTD, Google Chrome, Kaspersky Endpoint
Security
MomeLweHus Ans [HoyTOyK, NpoekTop 394018, r. BopoHex,
XpaHeHus " nnowaae YHMBepcuTeTcKas,
NPoUIaKkTU4eCcKoro a.1, nom. |, ayn. 184a
obcnyxmBaHusi
y4ebHoro
obopynoBaHus

19. OueHo4HbIe cpeacTBa AN NPOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum

MopanoK OLEHKM OCBOEHMs obydalwmMuca yd4eGHOro MaTepuana onpegensercs
coaepkaHMeM crieayoLmx pa3aenos AUCLUNIUHBI:

UHankaTop(bl)
Ne HanmeHoBaHue pasgena gUCUUnIIvHLbI KomneTeH
OOCTWXEHUS OueHouHble cpeacTBa
n/n (mogyns) umsa(m)
KOMMEeTeHLNN
1. "eHOMUKa MK-4 MK-4.1 Tect
2 gﬂeKTpOHHaﬂ MUKpPOCKONUs B nK-4 nK-4.1 Pedepar
MONOrM4YeCcKnX NccrnegoBaHmnax
CoBpeMeHHbIe 1 Kraccuyeckme MeToapl MK-1.1
3 MOMNEKYNSPHON reHEeTUKN MK-1 MK-1.2 Kvpcosasi paGoTa
' MK-4 MK-4.1 yp P
MK-4.6
4 BbicokonpoussoauTernsHoe nK-4 nK-4.1 Tect
CEKBEHVPOBaHMe
lNpomexyToyHaqa aTTectaums
KM
dopma KOHTPONs — 9K3aMeH

20. TunoBble OLEHOYHble cpencTBa U MeToAMYECKMe MaTepuanbl, onpegensilowume
npoueaypbl OLeHUBaHUA

20.1. TeKywWwmM KOHTPONb ycneBaeMoCTH

KoHTpornb ycrneBaeMocTu No AUCLMMNNMHE OCYLLECTBMAETCH C MOMOLLbIO CreayoLLImMX OLEHOYHbIX
cpencTs:



1. PecpbepaTt
3. Tect
2. Tema kypcoBou paboThbl

MpumepHble Tembl pedepaToB

1.
2.
3.

MpmeHeHne MeTO4OB NPOCBEYNBAIOLLIEN U CKaHMpyowen QM B Gronornn n MeanumnHe.
OnNeKTPoOHHas MUKPOCKOMMWS Kak MeTod paHHen ANarHOCTUKN B OHKOSTOMUN.
CpaBHUTENbHbLIE XapaKTEPUCTUKMA U BO3MOXHOCTIN UCMOSb30BaHNA MPOCBEUYMBAIOLLIEN 1

CkaHupytoLen IM.

4.
5.

OcoGeHHOCTU NpenapupoBaHMsa bronornyecknx oobekToB ans OM nccnegoBaHui.
CpaBHeHne BO3MOXHOCTEN NPUMEHEHUS 3NEKTPOHHON 1 aTOMHO-CUINOBON MUKPOCKOMNWUM AN1s

ncecnenoBaHus 6MoONoOrM4Yecknx oObLEKTOB.

6.

B0O3MOXHOCTM NCNONb30BaHNA HMSKOBaKyyMHOIZ OM ans NPUXN3HEHHOIO N3y4eHnd

Oronorn4yecknx o6 bLEKTOB.

7. MeToabl NpenapnpoBaHms X1BbIX 00BLEKTOB A4S NpocBeyvnBatoen M.

8. MeToapbl NpenaprpoBaHms X1BbIX 00BHLEKTOB ANs ckaHupylowen (pactposon) OM.

9. OCHOBHbIE OTKPbITUSA 1 AOCTMXEHMSA B BMonorum, caenaHHblie ¢ nomoLbio OM.

10. OnNeKTpOHHasA MUKPOCKONKUS: 0630p AOCTUXKEHUIA HACTOSALLErO BPEMEHW U NEPCMNEKTUBHI
oyaoywiero.

an/IMeprle TecToBble 3a4aHuA
1 I'Ip|/| CeKBEHNpPOBaAHNMN METOOOM AE30KCUTEPMNHATOPOB Kakoe BeLLECTBO MNMpeKpaLaeT poCT uenu

OHK?

a. [esokcnHykneotngdocdar

b. OumeTtucynbdaTt

C. AOnpesokcuHykneotTnagocdat

d. ATP-cynbdypunasa

2 B kakom rene nget anektpodopes npu cekBeHnposaHum [HK metogom Makcama-I'vnbepra?
a. He TpebyeTca anektpodopes

b. B araposHom

C. B araposHom 1 nonuakpunammgHomM

d. B nonnakpunammgHom

3 Uto ynaBnuBaetr npubop B pesynbrtate KOMMAUMEHTpHoro npucoeanHerns dNTP  npwu
NUPOCEKBEHNPOBAHNN?

a PagnoaktuBHas meTka

b KBaHT cBeTa

C. BbliaeneHne nnpodocdara

d MpoToH H+

4 Kakvne moguduumMpoBaHHbIE HYKNeoTuabl WUCNONb3yeTCcs MNpU CEeKBEHUPOBAHUM MO  MeTondy
Solexa/lllumina?

a. He TpebyeTca mogmdukaumsa Hykneotmaa

b. Hykneotngbl ¢ 32P pagnMoakTMBHOM METKOM

C. Anae3okcrMHykneoTnabl

d. 3'-O-asngomeTun 2'-geokcuHykneosnaTpmudpocdar

5 Kakum meTtogom 6bin cekBEHMPOBaH reHOM YernoBeka?

a. MeTtogom CaHrepa

b. CekBeHMpPOBaAHMEM HOBOIO NOKONEHUS

C. MeTtogom Makcama-I'vnbepTta

d. CekBeHVpOBaHMEM TPETLErO NOKOMEHUSA

6 'oe v kak npoucxoant amnnudukauma dpparmeHtos OHK npu cekBeHmpoBaHmmn Ha GS FLX (454 life
science/Roche)

a.

b
c.
d

Amnnudukauna He TpebyeTtca

Ha TBepaon nognoxke METOAOM MOCTUKOBOW aMnnundukaumm
Ha TBepaon nognoxke MeETOAOM aMyrnbcnoHHoun MNLP

B Mmukpocdepe metogom amynscuoHHou MNLP



7 Kakow cekBeHaTop He OTHOCUTCS K CEKBEHAaTOPOM HOBOIO NMOKONEHNNA?
ABI 373 (Applied Biosystem)
lon PGM (lon Torrent/Life technology)
Hi Seqg 2000 (Illumina/Solexa)
GS FLX (454 life science/Roche)
Kakon n3 cekBeHaTopoB OTHOCUTCA K cekBeHaTopam Il nokoneHns?
ABI 373/Applied Biosystems
[llumina/Solexa
Pacific Biosciences/SMRT
lon Torrent/Life Technologies
B 4em ocHoBHOM HegocTaTok cekBeHaTopos |l nokoneHna?
He nmeet HegocTaTkoB
Bbicokni npoueHT owmnbok
Bbicokas ctoMmocTb
Cnabasi aBTomaTu3auus
10 Kakum meTtogom amnnudpunumpytotca pparmentsl JHK ons cekseHaTopoB TPeTbero NokoneHusa?
a. OmynbcuroHHas MNMUP
b. MocTtukoBas amnnudumkaumna
c. AMnnndukums He TpebyeTcs
d. MNMUP Ha TBEpaon noanoxke
11 KTo npegnoxun metoa 4e30KCUTepMMHATOPOB?
a. Mbtonuc
b. Canrep
C. YOTCOH
d. MvnGept
12 Kakon gnuHbl cekseHupyetca OHK npu nnpocekseHnpoBaHmum?
a. Cebiwe 5000 n.H.
b. 300 — 500 n.H.
c. 100 - 300 n.H
d. 2000 -3000 n.H.
13 Kakon metoa nexuT B ocHoBe cekBeHaTtopa GS FLX Roche/454 Life science?
a. MupocekseHnpoBaHne

QCOPTPOROTHP RO T

b. MeTtopn oGpbiBa Lenn
C. MonynpoBOAHMKOBOE CEKBEHMPOBAHME
d. MeToq 0e30KCUTEPMNHATOPOB

14 Kakon cekBeHaTop NO3BOMSET CEKBEHMPOBATbL Camble AMNHHbIE ydacTkm JHK?
a. Pacific Biosciences/SMRT

b. Helicos BioSciences/tSMS

lon Torrent/Life Technology

Roche/454 Life Sciences

5 Uto geTekTmpyeT npmbop npu cekBeHMpoBaHun no metoay lon Torrent?
PagunoaktuBHyto MeTky

N3meHeHune pH)

DOOPUCLNPYIOLLYIO METKY

Benbiwky cBeTa

QO0TPEaO0

MpumepHble TeEMbI KYpCOBbIX paboT

1. 3yyeHmne akcnpeccum psiga reHeTUYECKUX MULLIEHEN MPU OHKONAaTONornu.

2. [eHeTMYeCKMe MapKepbl OKUCITUTENBHOIO CTPECca NP pasnuyHbIX NaTonornsx.

3. OkcnepuMeHTanbHble Moaenun caxapHoro guabeta. MonekynsipHO-reHeTUYeCKue XapaKTepuCTUKN
CTPENTO30TOLMHOBOW MOAENN.

4. OcobeHHOCTHM pereHepauun reHepaTUBHbLIX CTPYKTYP BELLEHKW.

5. Metoabl NGS B AnarHocTMke OHKOMaTONOrMA.

6. MeToabl reHOTUNMPOBaHUA OAHOHYKIEOTUAHbIX MONMMOPEU3MOB.

7. FeHeTU4eCKNin MOHUTOPUHT NPOMbILLNEHHbIX NONYNALMIA oceTpa.

8. OueHka cTabunbHOCTM FEeHETUYECKOro MaTepuarna YenoBeka B CBA3M C BONMPOCaMu MoBeaeHYECKNX
peakumn.

9. NneHTndukauua Bo3byamtenen rHinbua nyen metogom MLP.



10. PaspaboTka meTtoga BblgeneHus JHK 6akrepuin na nbinbLbl.

11. Mcnonb3oBaHue Metoabl 6akpoanHra [HK ons BbisBNeHNA 3amMeHbl NULLEBLIX MHIPEANEHTOB.

12. BnusiHne MeTMINeHOBOro CMHEro Ha MapKepbl MUTOXOHAPUAaNbHOro bruoreHesa.

13. dnarHocTtuka paka Ha 6a3e nnatdopmebl lon Torrent.

14. NMUP meToabl ons onpeneneHns mytauumi B onyxoneson OHK.

15. W3yyeHne OMOCOBMECTUMOCTM KBAHTOBbIX TOYeK Ha ocHoBe Cds, wcnonb3yembini B
doToaMHAMUYECKOM Tepanun paka.

16. Mpodunb askcnpeccun reHoB MUKPOPHK kak WMHCTPYMEHT AMArHOCTUKM CouuManbHO-3HAYMMBbIX
3aboneBaHui.

17. OcobeHHOCTN pocTa M pPasBUTUS MULENUSA HEKOTOPbIX KCUNOTPOOB B pPasfnyHbIX YCHOBMUSX
obuTtaHus.

18. CpaBHuTEnbHOE WU3y4eHue npouecca nnoaoobpasoBaHnst y pas3nuuyHbIX BMAOB M LUTAMMOB
KynbTMBUPYEMBbIX rpnbOB.

Kpumepuu oueHusaHusi:

OTnnyHO — CTyAEeHT noaroToBMN [OOKNad C  Mpe3eHTauuern, OoTBeyYaeT Ha  BOMpoChl
npenoaaeartens no Teme goknaaa

Xopowo - CTyAeHT MOAroToBWN [AOKNag C npes3eHTauuein, HO He OTBevaeT Ha BOMPOCHI
npenoaaeartens no Teme goknaaa

YnoBneTBOpUTENLHO - CTYAEHT NOArOTOBMIT Aoknaa 6e3 npe3eHTaumm, He OTBeYaeT Ha BOMPOChI
npenoaasartens no Teme Aoknaaa.

He yooBneTBopuUTENbHO — CTYAEHT HE NOAroTOBWI AOKNAaf.

20.2. MpomMmexyTo4yHas aTrecTaums

MpomexyToyHas artTecTauMsi Mo OUCLMUMNMHE OCYLLECTBMSETCS C MOMOLbIO  CrieayrLmX
OLIEHOYHbIX CPEACTB:

Kputepum oueHmBaHus:

OTnnyHO — cTyaeHT Habpan 80% OT MakcumarbHOro konunyectsa 6annoB 3a TECT U Bbile
XopoLwo - cTyaeHT Habpan 60-79% OT MakcumManbHOro Konuyectsa 6annoB 3a TecT
Y0oBneTBOPUTENBLHO - CTyAEHT Habpan 45-59% oT makcMmMarnbHOro konuyectsa 6annos 3a Tect

HeyposneTBopuTenbHO - CTyaeHT Habpan 44% 1 MeHee 0T MakcuMarbHOro Konmyectsa 6annos 3a TecT



