degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: MeTopI MOJIEKYISIPHON U KIETOYHOM OHOIIOTHH
10 HAMPABJIECHUIO: Buorexnonorus
npopuJib NOArOTOBKHU: Buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa MONEKYIIPHON U KIIETOYHOU OMOJIOTHI

Kypc: 4

KBaJIupuKAIMSL: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.

Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocraBui: O.J1. TlonsiHOBCKMH, A-p OWoJ. HayK, mpodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpbl MOJEKYISIPHOH 1 kietouHor ouonorun 20.04.2021



AHHOTANMA

Ilenpro AaHHOM AMCHMIUIMHBI SBJSIETCS OCBOCHHE CTyAGHTaMH (yHIAMEHTAJbHBIX 3HAaHMH B oOnacTu
MOJICKYJSIPHOH OHMOJIOTHH: CTPOCHUS M (YHKIHMOHHPOBAaHMS TEHOB JYKapHUOT W TIPOKAPHOT, IPOIECCOB
permmukanun JJHK, pexomMOuHaIum, TpaHCKPUIIIUK U TTOCT-TPAHCKPHUIIIIMOHHBIX MPOIECCOB, UX B3aUMOCBSI3U
n perymiuun. CTyIeHT T1OClie OCBOGHHsS Kypca OydeT TIOHMMarh (yHIAMEHTAJIbHBIE OCHOBBI
(GYHKIIMOHMPOBaHMS TEHETHYECKOTO armapara KJIETKH, COBPEMEHHBIE YPOBEHb 3HAHUH U IMpoOIeMbl
MOJICKYJSIDHOH OHOJIOTMM M TEHETUKH, BO3MO)KHOCTH TPHJIOKEHHS MOJTYYCHHBIX 3HAHWH B MEIHILUHE,
(dhapmakonoruy, ONOTEXHOIOTUH U APYTHUX CMEXKHBIX 00NACTSIX.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

OCHOBHOM ILIETIBIO JTAHHOTO Kypca SIBIISIETCS MPHOOpPETEHHE CTYACHTAMH HAaBBIKOB PaOOTHI C HAY4HOM
JTUTEepaTypoii B 0ONACTH MOJICKYISPHOW W KJIeTOYHOW Owonoruu. DopMHpOBaHWU 3HAHHHA O
COBPEMEHHBIX METOIMKAaX W aHAJUTHYECKHUX MOIXoAax (aHaju3 JaHHBIX, MPOTOYHAS IIUTOMETPHS,
KyJIbTUBUPOBaHUE KJIETOK, TEHOMHOE PEAaKTUPOBAHUE, ‘‘OMUKCHBIE” TEXHOJIOTHH, KOINYECTBEHHBIN U
KaueCTBEHHBI aHalu3 OEIKOB M T'€HOB), LIMPOKO HCIIONB3yEMBIX B COBPEMEHHON MOJIEKYJISIPHOH H
KJIETOYHOM OHOJIoTHH.

3agaum AU COMIIHHBI
* YTEHHUE U aHAJIU3 Hay4yHOU JIUTEpaTypbl;

. paboTa ¢ Hay4YHbIMH HCTOYHMKAMH (HAay4Hble IyONMKAaIlM{, BKIIIOYas HCCIEIOBATEIbCKUE MU
0030pHBIE CTaThU B MEKAYHAPOIHBIX PEIICH3UPYEMBIX KypHaIIax);

® OCBOCHHUC OCHOBHBIX MCTOJHK COBpeMeHHOf/'I MOJ'IGKy.]'IHpHOfI M KJICTOYHOM 6I/IOJ'IOFI/II/I;
° 06yquI/Ie OCHOBAaM aHaJin3a U BU3yaJin3dalluu JaHHbIX.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MPUMEHSATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iH4YHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
3aJady B paMKax  IIOCTaBJIGHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKCHHUE. Omnpenenser
OXHJIa€MbI€ PE3yJIbTaThl PEIICHUS TIOCTABICHHBIX 33134

VYK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATh
OIITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS 3
JEHCTBYIOIHMX ITPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYCHUHI

VYK-2.2 IIpoektupyerT peleHue KOHKPETHOW 3ajadu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelleHHUs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM W HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUIN

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CniocobeH u3yyarb, aHaJIM3UPOBATH, HAMEYATD MyTH €€ PEIICHHS

HCIIOJIB30BATh OMOJOIHYECKIE O0OBEKTEI U
MPOIECCHI, OCHOBBIBAsICh HA MATEMATHYCCKHX,
(bU3NUECKUX, XUMUICCKHUX, OMOJIOTHYSCKIX
3aKOHAX, 3aKOHOMEPHOCTSAX U B3aUMOCBSI3AX

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)



B pe3ynbrare 0CBOCHHS AUCIUILTMHBI 00yYaIOIINECs TOIKHBI

3HATh:

(byHIaMEeHTaIbHbIE OCHOBBI MOJICKYJISIPHOM U KJIETOUHON OHOJIOTHH;

COBPEMCHHBIC MPOOJIEMBI M 33]1a4l MOJICKYJISIPHOM U KIETOYHON OUOJIOTHH;

COBPEMEHHBIC METOIbI MOJICKYJIIPHOW M KJICTOYHOH OMOJIOTHH;

00JIACTH MPUMEHEHHUS MOJTyUYCHHBIX 3HAHUH B MEIHUIIMHE, PapMaKOIOTHH, OMOTEXHOIOTHU U IPYTUX
CMEKHBIX 00IacTAX.

YMETh:

I T R

[l ¢opmynupoBaTh U CTaBUTH 331a4y HAyYHOT'O UCCIICIOBAHMUS;
[J paspabaTbIBaTh IUIaH AJIS IPOBEACHUS HAYYHO-HUCCIICAOBATEIbCKOTO MTPOEKTA;
[J BIajeTh TEXHUKOW MOMCKA M aHAIHu3a nHpopManuu B oomieaocTynHbeix ucrodnnkax (NCBI, Nature,
Cell, Science, AACR u np.);
[J aHanu3upoBaTh HayuyHbIE JAHHBIE, UCIIOIb3Ys CTATUCTUYECKUE TECTHI;
[J TpeAcTaBIATH NOIYYCHHBIE PE3YJIbTaThl UCCIEAOBAaHUN B BUIE TpaMKOB, IUArpaMM U TEKCTa;
[J nmenarb BBIBOIBI U3 NOJIYUYEHHBIX PE3YJIbTATOB;
[J ucmonp30Barh (pyHIaMEHTaIbHBIE 3HAHUS TI0 MOJICKYJISIPHON M KJICTOUHOW OMOJIOTHHU IS PEIICHUS
aKTyaJbHBIX 33124 COBPEMEHHON MOJICKYJISIPHOW U KJIETOYHOH OHMOJIOTHH.
BJIaJIETh:

[J HaBBIKAMH aHaH3a 00JBIIOro 00beMa HH(POPMAIUY U JTaHHBIX;

[l HaBBIKAMH CaMOCTOSTEIBHOW PaOOTHI C HAYYHBIMU CTAThIMU U ITyOIUKAIHSIMU;

[l HaBBIKaMH IUTAHUPOBAHMS M TIPOBEJICHUS HAyYHO-UCCIIEIOBATEILCKUX IPOCKTOB;

[l  HaBBIKAMH T'PAMOTHOW CTAaTHCTHYECKOH 0OpaOOTKH pe3ysbTaToB MPOBEACHHBIX IKCIIEPUMEHTOB U
UX MPEACTABJICHHS B BUE TPadHKOB, THarpaMM U TEKCTa.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
KynsruBupoBanue 9YKapUOTHYECKUX
KIeToKk in  vitro. IlepBuunble u
1 MMMOPTaJIU30BaHHbIC KJIETKU. 1 1 1
[Honyuyenne MMMOPTaJIN30BaHHBIX
KJIETOK.

Monynsauust 3Kcrpeccud reHoB. Maiibie
mmwieussle PHK.  PenaktupoBanme

) reHoma CHCTEMOH CRISPR/Cas9. 1 1 1
JlocraBka HYKJICOTUHBIX
[10CJIEN0BATEILHOCTEN B LiE€JIEBBIE
KJIETKH.

Mertonpl aHanu3a SKCIPECCUU I'CHOB.
qRT-PCR. TpaHCKpUNITOMHBIN aHAIIN3.

[Ipotounass nuromerpus. CopTUPOBKa
4 KieTok.  M3yueHune  MOBEPXHOCTHBIX 2 2 2
0EJIKOB KJIETOK.

Mertonel aHaJIn3a 0eJIKOB.

5 Becrepn-6noTTHHL. ®nyopecueHTHas 2 2 2
MHKPOCKOTIHSI.

6 OMHKCHBIE  TEXHOJIOTMH. |eHoMuKa. 1 1 1
TpaHCKpUIITOMUKA.

OMHKCHBIE TEXHOJIOTMH. DIIMTE€HOMHKA.
[Iporeomuxa.




Co3manne in vivo Mojenel pa3lTuvHbIX

8 3aboneBannii. CDX u PDX wmbimmnHbe 1 1 1
MOJIEITH.

9 Cospanue in vivo mogeneil. Knock-in u 1 1 1
Knock-out mozmemnm.

10 |CexBeHupoBaHHE€ OMUHOYHON KIIETKH. 2 2 2

1 Ananmu3 ganubix. JluddepeHnunanbHas 1 1 1
akcrpeccus reHoB. Gene Ontology.

Hroro yacos 15 15 15

[MoaroroBka k sK3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 45 yac., 1 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 8 (Becennuii)

1. KynsruBHpOBaHHE 3yKapHOTHUECKHUX KJIETOK in vitro. [lepBuyHBIe 1 IMMOPTAJIN30BaHHbIE KIIETKH.
[TonyueHre UMMOPTaIN30BaHHBIX KJIETOK.

MeTozbl MOMYYEHUS KIETOUHBIX KYJIBTYP M KyIBTHMBHPOBAHUS JYKapHOTHUYECKHX KJIETOK in Vitro,
OLIGHKM JKHU3HECIIOCOOHOCTH U mpoiudepanuu kKieTok. Croco0bl MMMOpPTAIM3alHUU KIETOK C
[IOMOILbI0 BHUPYCOB U HAaIIPAaBIEHHOIO MyTareHe3a. OCHOBHBIE HAalpaBJICHUs] HCIIOIb30BaHUS
MEPBUYHBIX 1 UMMOPTAJIN30BaHHBIX KJIETOYHBIX KYJIBTYD.

2. Monynsauus skcnpeccun reHoB. Mansle mmuiednsle PHK. PegaktupoBanue reHoma cucreMoi
CRISPR/Cas9. JlocTaBka HYKICOTHIHBIX TOCIEIOBATENILHOCTEN B IICTICBBIC KICTKH.

Pasznuunbie Bapuantel cuctem CRISPR/Cas9 u ux wcnoib3oBaHue Jisi PEJaKTHPOBAaHUS TEHOMA.
Mertonsl ucnonb3oBanus 6ubnmuorek CRISPR/Cas9 u ananuza pesynsratoB. CriocoObl JOCTaBKH
HYKJICOTHJHBIX IOCJIEOBAaTEIbHOCTEHl C MOMOIIBIO TPaHC(HEKIMH, 3IEKTPOIOPALNH, JIUIOCOM,
HCKYCCTBEHHBIX BE3HKYII, OrpaHHUEHHS] METOAOB JOCTAaBKU U 00JacTH UX IPUMEHEHHSI.

3. Meroap! ananu3a 3kcipeccuu reHoB. qRT-PCR. TpanckpuntoMHbIi aHamu3.

OCHOBHBIC METOJIBI aHAJM3a YKCIPECCHU TeHOB, MHTepnpeTanus pe3yisraroB qRT-PCR u obmactu
npuMmeHeHus. OOJacTM NPUMEHEHMsT TPAHCKPHUITOMHOTO — aQHAlIM3a, METOA  ONpEeIICHUs
i depeHranbHO IKCIPECCHPYEMBIX T€HOB, OCHOBHBIC CTaTUCTUYECKHE METOIbl HCIOJIb3yeMbIe
T 00pabOTKH TPAHCKPUIITOMHOTO aHAIIN3A.

4. Ilporounast nutomerpusi. COpTHPOBKA KIETOK. M3yueHne MOBEpXHOCTHBIX OETIKOB KIJICTOK.

Hcnonp3oBanne (IyopecleHTHBIX KpacuTelel Ui aHaiu3a KIETOYHBIX IPOLECCOB: H3MEpEHHUE
KJIETOYHOTO LIUKJIA, allOITO3a, KJIETOUHOU cMepTH, tuddepeHuupoBKu. Mcrnons30Banue aHTUTe Ajst
OIIPEAETICHUSI TOBEPXHOCTHBIX OEJIKOB C IOMOILIbIO MPOTOYHOW LUTOMETPUHM U COPTUPOBKU
MOMYJISIMK KJIETOK. IHTEepIIpeTaus pe3ynbTaToB MIPOTOYHOW INTOMETPUH, OCHOBHBIE KOHTPOJIH IS
[POTOYHOW LIUTOMETPUH U IIOHITUE TEUTUPOBAHUS.

5. Meronp! ananu3za 6enkoB. BectepH-6norTiHT. DyopeciieHTHAsS MUKPOCKOITHSI.

Bectpen-onortunr, Qayopecrientnas mukpockonusi, ELISA, wmacc-cnekrpomerpus, RPPA.
[lpunumn ananu3a copepkaHusi OenkoB  MerogoM BecrepH-OJMOTTMHra # — HMHTEpIpeTanus
pe3yasraroB. OCHOBHBIE KPaCUTENH, UCIOIb3yeMble Ul (PIyopecleHTHON MUKPOCKOINH, BApUAHTHI
MHUKPOCKOIHNU M MHTEPIIpeTalusi MUKpodoTorpaduil.



6. OMuKcHbIe TexHOJOTHH. [ eHoMuKa. TpaHCKpUTITOMUKA.

[ToHsiTHE OMHUKCHBIX TEXHOJOTMH, OCHOBHBIE PA3JIMUMs MCCIIEAOBAHUS T€HOMAa M TPAHCKPHUIITOMA.
[Ipumenenne B (yHIaMEHTaNbHBIX M NPUKIAAHBIX 3anadax. OOIIKe MPUHLUIBI CTaTHCTUYECKOM
o0pabotku W wHTepnperanuu pesyiasratoB. OcHoBHble metonsl: JIHK m PHK cexBenuposanwme,
single-cell cekBennpoBanue.

7. OMHKCHBIEC TEXHOJIOTHU. JIMUTC€HOMHKA. HpOTeOMI/IKa.

OO6nacTy NPUMEHEHUs SIIMTEHOMUKU M IPOTCOMHUKH B (DYHIAMEHTAIBHBIX M MPUKIAJHBIX 33/1a4ax.
OO1mmye NpUHIKIBI CTATUCTUYECKONH 00paOOTKH M MHTEPIPETAUH pe3ylibTaToB. OCHOBHBIE METO/IBI:
Mmacc-criektpomerpus, multiplex ELISA, HiC u ATAC cekBeHnpoBaHue.

8. Cosznmanue in vivo Mozenei paznnynbix 3a6oiesannii. CDX n PDX MbIIIMHBIE MOIETH.

Bugel in vivo Moxeneil Ui M3ydeHHMsS OHKOJIOTMUECKHX, HEHpOAETeHepaTHBHBIX, BHPYCHBIX H
UMMYHHBIX 3a0oneBaHuil. CrocoObl MOMy4YeHHs] KCEHOTPa(THBIX M TEHETHYECKUX IKUBOTHBIX
Mozneneil. OCHOBHBIE MpeuMyllecTBa W Hemoctarku ucnonb3zoBaHuss CDX u PDX MbImmHbBIX
MO/JIeJIeH 3I0KaueCTBEHHBIX 3a00JI€BaHUH.

9. Cospganue in vivo Mouenei. Knock-in 1 Knock-out monemnu.

[Monsarue knock-in u knock-out moxenei u 061acTH WX MPUMEHEHHUs], OCHOBHBIC MIPEUMYIIECTBA U
Hepocrarku. CriocoOb momyuenus knock-in u knock-out moneneii, ncnonszoBanne CRISPR-Cas9 u
JPYTUX METOIO0B MOAU(DUKAIIUN TEHOMA JUISI TIOJTYYCHHUST MOACTBHBIX JKUBOTHBIX.

10. CekBeHMpPOBaHUE OAMHOYHOMN KIETKH.

[punumner PHK u JJHK cexkBenmpoBaHusi OOMHOYHBIX KJETOK. OCHOBHBIE INPEHMYIIECTBA M
HEJIOCTaTKu Mo cpaBHeHWIO c bulk cexBeHMpoBaHmeM. MeTonbl cTaTHCTHYECKOW 00pabOTKH,
MOHATHE CHIXEHHUs pa3mepHocTeil, Metonsl PCA, UMAP u t-SNE.

11. Ananu3s nanasix. Juddepennuanpaas sxkcrpeccus reHoB. Gene Ontology.

OcCHOBHBIE TIPUHIMIIBI AHAJIW3a MHOTOMEPHBIX JaHHBIX, KOPPEKTUPOBKA Ha MHOXKCCTBEHHBIC
cpaBHeHus. CriocoObl TpPEICTaBIEHHs MHOTOMEPHBIX JaHHBIX M uX uHTepnperanus. llonsTne
Qg QepeHIanb-HON SKCIIPECCHH TeHOB U CIIOCOOBI UX BBIsIBICHUS, volcano plot, false discovery rate.
Ucnonp3oBanue 06a3 gaHHBIX KiIeTO4HBIX TporeccoB Gene Ontology u KEGG ans ycraHoBieHUs
¢yHkunm HabopoB reHoB. [loHsTHE «0OOTaNeHU» HAOOpa TEHOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

- yueOHbIE ayTUTOPUH ISl IPOBEICHHS 3aHATUH JIEKIIMOHHOTO / CEMHHAPCKOTO TUIIA;

— ayJUTOPHH, OCHAIIICHHBIE KOMIIBIOTEPHON TEXHUKOW € MOAKIIIOUEHHEM K ceTH «HTepHEeT»;
— KOMIBIOTEP U MYJIBTUMEANIHOE 000pyioBaHue (IIPOEKTOP, 3BYKOBasi CUCTEMA),

— UHIUBHUAYaJIbHbIC BEIYUCIUTEIBHBIC CPEAICTBA CTYACHTOB (IIEpPCOHAIbHbBIE KOMITBIOTEPHI) AJIS
BBITIOJIHEHUS IOMAIIHUX 3a/laHUH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa

[Ipenocrapnsiercs Ha Kadenpe:
OcHoBHas nmuTeparypa
Anwbeprce, bpeit, Xonkun: OCHOBBI MOJIEKYJISIpHON Onosioruu kierku, 2018

JomnonHutensHas auTeparypa



[Mpenocrasnsiercs Ha kademnpe:
1. Molecular Biology of the Gene. 5th Edition. J. D. Watson et al. Ed. CSHL Press. USA (umeercs
anekTpoHHas Bepcust). 2004.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. Hayunsle xxypHanbl (MonekyisipHas Ouonorusi, buoxumusi, Acta Naturae, u 1p.), JOCTYIHBIEC Yepe3
Internet Hay4dHbIe )xypHabL: http://scitation.aip.org/, http://www.sciencemag.org.

2. HoctynHble uepe3 Internet 6a3pl JaHHBIX ¥ OMonH(popMarnueckue mporpammsl: Pubmed — NCBI,
OMIM — NCBI, UCSC Genome Browser u ap.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3ansituii notpedyercs Zoom. Google Drive mis noctyna k Marepuainam Kypcea.
[TpuBeTcTBYeTCS HaIMYUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJIsl yU4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmuid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerare M3ydeHUs IUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs pa3IMuHbIX 3a/1a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX [UIs
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U TPOMEXYTOUYHON aTTECTAIUH.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHs OTICIBHBIX TEM, BOIPOCOB, ClEeIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTesio.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U KIIETOYHONW OMOJIOTHI

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3zpaGoTunk: O.JL. IonsHOBCKMIA, A-p OHMOIN. HayK, Ipodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEeKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee peLIeHHs,
UCXOAsl U3 NEHCTBYIOLUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-1 CriocobeH u3y4arb, aHaTHM3UPOBATS,
HCIOJIb30BaTh OMOJIOTMYECKUE OOBEKTHI U
IIPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHUECKUX,
(PU3NYECKUX, XUMUYECKHUX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBA3IX

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLECHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHHs AMCHUIUIMHBI «METOABI MOJICKYJISPHOW W KJICTOYHOW OWONOTHUH» OOYy4aromuiics

JOJKEH:
3HATh:
[J ¢yHaaMeHTaIbHBIE OCHOBBI MOJIEKYJISIPHON M KJIIETOYHOM OHOIOTHH;
[l coBpeMeHHbIE TPOOIEMBI U 3a]ja91 MOJIEKYIIIPHOM U KJIETOYHOM OMOJIOTHH;
[J COBpPEMEHHBIE METOIbI MOJIEKYJISIPHON M KJIIETOYHOM OHOJIOrHu;
O

CMEXXHBIX 00J1acTsX.
yMeTh:

o0nacTu MPUMEHEHUS MOMYyYSHHBIX 3HAaHUH B MEAMLIMHE, (apMaKOIOTUH, OMOTEXHOIOTUH U IPYTUX

[0 dhopMymupoBaTh U CTaBUThH 33/1a9y HAYYHOTO MCCIICIOBAHNUS,
[J paspabaTbIBaTh TUIAH JJISl IPOBEJCHHUS HAYYIHO-HUCCIICAOBATEIBCKOTO MPOEKTA;
[ BlmaaeTh TEXHUKOHN MOWCKA U aHATN3a MHpopMaIuu B o0menocTymHbix ncrognnkax (NCBI, Nature,

Cell, Science, AACR u 1p.);

[l aHanu3MpoOBaTh HAyYHBIE JTAHHBIE, UCIIONB3Ys CTATUCTHYECKUE TECTHI;

[l mpeacTaBiIATh MOTYYEHHBIC Pe3yJIbTaThl HCCICIOBAHUH B BUJIE TPaUKOB, THarpaMM U TEKCTa;

[J nmenarh BBIBOIBI U3 MOJIYUYEHHBIX PE3YJIbTATOB;

[l ncHoib30BaTh (PyHIAMEHTAIBHBIC 3HAHUS 10 MOJIEKYISIPHOI M KJIETOYHOI OMOIOTHY ISl peIeHUs
aKTyaJIbHBIX 33124 COBPEMEHHON MOJICKYJISIPHOW M KJIETOYHON OMOJIOTHH.

BJIaJeTh:

[J HaBBIKAMH aHaiIHM3a 00JBIIOro 00beMa HH(POPMALIK U JaHHBIX;

[l HaBBIKAMH CaMOCTOSTEIbHON pabOThI ¢ HAYYHBIMHU CTAaThIMU U ITyOIHUKAIUAMUY;

[J HaBBIKAMU IJIAHUPOBAHUS U MIPOBEACHUS HAyYHO-UCCIIEI0BATEIbCKUX POCKTOB;

[l HaBBIKAMU I'PaMOTHOW CTAaTHCTHUYECKOH 0OpabOTKH pe3ysbTaToB MPOBEAECHHBIX HKCIIEPUMEHTOB U
WX MPECTaBICHUsS B BUJE rpad)KOB, AMArPaMM H TEKCTA.



3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

Bo BpeMs Tekyl1ero KOHTpOoJIsl CTYJEHT JOJKEH YMETh OTBETUTDH Ha CIIELYIOIIUE BOIIPOCHI:
MakpomonexynspHas ctpykrypa JHK.

Tpanckpunuysi, pervKanys 1 TpaHCIALus

Tpancnopt MPHK B niutomnazmy.

Tpancnozonsl. PHK-untepdepentms.

Perporpancniozons! u perpoBupychbl. CXOICTBO U pa3avyusl.

Crnaiicunar PHK. AnbrepHaTHUBHBIN CIITaiiCHHT.

I'enbl aykapuoT: CTpoeHUE, PEryIATOPHBIE IEMEHTHI.

e AN A M

I'mcronst

9. Hykineocomsl U UX CTPOEHHUE

10. YpoBHU OpraHu3aiii XpoMaTHHa. DyXpOMAaTHH U TeTePOXPOMaTHH
11. PHK-nonumepasa 11

Bo Bpemst 3aHATHII MOTYT IPOXOANUTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMallHUM 33JaHueM. BO3MOXXKHO BBINOJIHEHHE MAaTEHTHOTO IOWCKA B KA4ECTBE CaMOCTOSITEILHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 KypCy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JaeT IPEeUMYIIECTBO Ha Tu(depeHIUPOBAaHHOM 3a4eTe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[Iprmepbr BOPOCOB:

MakpomonexynspHas ctpykrypa JHK.

Tpanckpuniysi, pervKanys 1 TpaHCIALus

Tpaucnopt MPHK B niutomnazmy.

Tpancnozonsl. PHK-untepdepentms.

Perporpancniozons! u perpoBupychl. CXOICTBO U pa3avyusl.
Crnaiicunar PHK. AnprepHaTHUBHBIN CIIIaiiCHHT.

I'enbl aykapuoT: CTpoeHUE, PEryIATOPHBIE IEMEHTHI.

e AN N M

I'mcronst

9. Hykineocomsl U UX CTPOEHHUE

10. YpoBHU OpraHu3aiiii XpoMaTiHa. DyXpOMAaTHH U TeTePOXPOMaTHH
11. PHK-nomumepasa 11

12.  Dramsl co31aHus MBIIIMHBIX MOJIENEH U HX pa3HOOOpasue.

13. CexBeHUpOBaHUE OAMHOYHBIX KJIETOK. METOIMKa U aHAJIU3 TaHHBIX.

[Mpumeps! OUIETOB:

Buner Nel
1. Metoapl MOTy4YeHUs] HMMOPTATU30BAaHHBIX KIIETOK.
2. JIns 4ero UCnojb3yoT NepEeBUBACMBIE JyKAPUOTHIECKUE KIIETKHU?

Buner Ne2

1. CnocoObl JOCTaBKY HYKJICOTHIHBIX ITOCIEI0BaTeIbHOCTEN (reHbl, Mainble mnuieunsie PHK, mansie
untep¢epupyroue PHK, runossie PHK u ap.) B nieneBbie kineTku.

2. TlpuHuunel U OCHOBHBIE ATaMbl KoaudecTBeHHOU [I1IP B peaabHOM BpeMeHHU.

Buner Ne3
1.IIpuHIMTIBI TPOTOYHON ITUTOMETPHUH U 00JIaCTH €€ TPUMEHCHUS.
2.1IpyHIUTIEI ¥ OCHOBHBIC ATAIbl BECTEPH-OJIOT aHAIN3A.



Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTAaBIISIETCSI CTYACHTY, I[TOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka omm4yHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh UX Ha NPAKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommyHO (8 OamwioB) -  BBICTABISIETCS  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIbHOE 00OCHOBAHME MPUHATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YECHHBIC 3HAHHWS Ha MPAKTUKE, HO HEJOCTaTOYHO
IrpaMOTHO 00OCHOBBIBAET MOITYYCHHBIEC PE3YIJIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIH OH TBEPJIO 3HAET MaTephall, TPAMOTHO H
[0 CYLIECTBY M3JaraeT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MNPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTAaBISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IOJIy4YEHHbIC 3HAHUS Ha INPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOUHOCTEH.
OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3JieNibl yueOHOW NMpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKarolnlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHO! MporpaMmbl, HEOOXOAUMBIMHE JUIS JaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEYIOBIETBOPUTEIBLHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBINA HE 3HAeT OoblIeii yacTu
OCHOBHOTO COAEp)KaHUs y4eOHOH IporpaMMbl JUCHMIUIMHBI, JOMyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MIPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.

3a4er cTaBUTCA CTYJIEHTY B CIIydae HECKOJIbKUX yCIOBHM:

1. YcnemHoro npoxokIeHUs SK3aMeHa B MPENBIAYIIEM CEMECTPE.

2. YcnemnHoro NpoxoxkAeHus MpoLeAyphl Cauy 3a4eTa

3. Ilocenienrie TUCLIUIUIMHEI U BBIITOJIHEHUS 33JaHUM BO BpeMs ceMecTpa

5. MeTonuueckune MaTepuasbl, onpeneasonie NPpoueaypsl OeHUBAHUA 3HAHUI, YMeHHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennu yctHoOro auddepeHnpoBaHHOro 3aueTa o0y4aronemMycs npenocrasisiercst 30 MUHYT
Ha moarotoBky. Ompoc oOydvaromierocss mo Owiery Ha ycTHOM auddepeHmHpoBaHHOM 3a4eTe He
JOJDKEH TPEBHIIATh OHOTO aCTPOHOMHYECKOTO Yaca.

Jns mpoxokaeHus: U epeHIMpOBaHHOIO 3a4eTa oOydaromuecs pasMeIaroTcs B ayIuTOpUH, HE
Oosee 8 4eIOBEK OJJHOBPEMEHHO.

[TpoBenenue nuepeHIMPOBAHHOTO 3a4€Ta COCTOUT U3 BYX JTAIlOB!



- OTBET Ha 2 uiu OoJiee BOIPOCOB U3 TIEPEHs, YTBEPKIACHHOTO Ha Kadespe u BximodeHHoro B PITV/]

- aHaJIM3a U OLIEHKU PELICHHBIX 3334, BBIOJIHEHHbBIX 3aJaHUH, YIIPa)KHEHUH, IIOIyYE€HHBIX B IIpOLIEcce
paboThI CTYIEHTOM HaJ KypCOM.

B xome orBeTa mpemnopaBarenb MOXKET 33]1aBaTh JONOJHHUTEIBHBIE BOIIPOCHI, KACAIOIIHUECS OCHOBHBIX
BOIIPOCOB.



