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 JMCHMILIMHE: [Ipo6nemsl bnonnpopmarnkn/ OMUKCer
10 HANPABJIEHUIO: buotexnonorus
npopuiIb NOArOTOBKHU: buomenunuHcKkHe TEXHONIOTUN

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kageapa OnonH(HOpPMATUKU U CUCTEMHON OMOJIOTHH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[Iporpammy cocTaBuiu:

W.B. AnToHOB, phd (kaHz. OHOJI. HAayK)
FO.A. MenBenesa, kaHa. O1oi. HayK

[Iporpamma obcyxneHa Ha 3acefanuu kKadenpsl ononHdopmaruku u cucreMHoi ononorun 11.05.2020



AHHOTANMA

HGJ'IL ,Z[aHHOﬁ JAUCHUIIIIMHBL JaThb HNPAKTUYCCKUC HABBIKM HTPHUMCHCHHUA MCTOAOB 6I/IOI/IH(1)0pMaTI/IKI/I JUIA
aHaJIn3a U UHTCPpHIpEeTallun OHOJIOTMYECKUX JaHHBIX.

CrynenTa oOy4ar si3pikam nporpammupoBanus Perl 1 MySQL, a Taxke ocHOBaM paboThl B OmepanmoHHON
cucreme UNIX, Hayyar moip30BaThcsi OCHOBHBIMU OMOMH(OPMATHUECKUMH 0a3aMU JTaHHBIX.

CTy,I[eHT 03HAKOMUTHCS ¢ 0A30BEIMHU aJropuTMaMiu 1 (bOpMaTaMI/I JaHHBIX 6I/IOI/IH(1)OpMaTI/IKI/I.

1. leau u 3apauun

eap AUCUMNIIMHBI

AaTb MPAKTUYCCKHUEC HABBIKW IMMPUMCHCHHUA MCTOJ0B 6I/IOI/IH(1)OpMaTI/IKI/I AJId aHajin3a U MHTCPIIPCTAllUN
OHOJIOTHYECKHUX JaHHBIX.

3agauu AU CHUILIHHBI

* 00yunTh si3bikaM mporpammupoBanus Perl m MySQL, a takke ocHoBaM pabOThl B ONEpariMOHHON
cucreme UNIX;

¢ HAYYUTh I1OJIb30BATHCA OCHOBHBIMU 6I/IOI/IH(1)OpMaTI/I‘leCKI/IMI/I bazamu JaHHBIX
* 0O3HAKOMMUTE C 0A30BEIMH aJIropuTMamMu 1 (I)OpMaTaMI/I JaHHBIX 6I/IOI/IH(1)OpMaTI/IKI/I;

* (GopMHpOBaHHE y CTYJCHTOB OCHOBHBIX OHMOMH(OPMATHUECKUX HABBIKOB M NPUOOpPETEHUE UMH
MPaKTHYECKOTO OIBITA, HEOOXOJMMOTO /ISl IPOBEICHHSI CAaMOCTOSTEIbHBIX HayYHBIX UCCICIOBAaHUN B
o0nacTu cuCTeMHOMN OMOJIOTHH.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

IMK-1.5 CnocobeH co3naBarh MpOrpaMMHBIE CpPEACTBA W
0a3pl JAHHBIX, HWCIHOJb3yeMble B OHWOMHXCHEPHH H
OroMH(pOpMaTHKE

[IK-1.3 CnocoOeH BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

[IK-1.2 CnocobeH HWCNONB30BaTh CHEIHATH3UPOBAHHEIC
3HaHHA (YHIAMECHTAIBHBIX Pa3esioB MaTeMaTUKH, (DU3UKH,
XUMHUM ¥ OHONOTMM sl TOCTAaHOBKM W  pEIICHHS
HayYHO-HMCCIIEI0BATEICKIX 3aja4 B obnactu
OMOMHXXEHEPUU B OMOUH(POPMATHKU

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[MK-1.6 CriocoObHOCTH co371aBaTh MPOTrPaMMHBIE CPEICTBA U
0a3pl JAHHBIX, HWCIHOJb3yeMble B OHWOMHXCHEPHH H
OroMH(pOpMaTHKE

[IK-1.4 CrnocobeH mNpuUMEHATh TeopeTHYecKkue U (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

IMK-3.3 CnocobeH oIleHHBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,

ATTATTIIA TITINTINADATITIT TAATT TTAT,AATAMMTT TITATITATTA TITIT TV

[IK-3.5 CnocobeH npuMeHSITb METOAbl OMOMH)KECHEPUH H
OMoMH(pOpPMATHKK NS TIONYYCHUST  OMOJOTHMYECKUX
OOBEKTOB C IIeTICHATIPABICHHO N3MEHEHHBIMH CBOWCTBAMU
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MPOrpaMM) B W3GPAHHOM MPEIMETHOI 0GmacTH [IK-3.2 Criocoben MIPOBOJINUTH 3KCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEILCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[1IK-3.4 CrocobeH caMOCTOSTEILHO HAXOAUTh U OCBAaWBaTh
HOBbIe HMH(OpPMAIMOHHBIE M TPOTPAMMHBIC PECYpChl B
oOnacTi OMOMHXeHepHUU U OMonH(OPMAaTUKU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI
3HAThb!
- OCHOBHBIE OMOWH(pOPMATHYECKHE ATOPUTMBI, 0a3bl JaHHBIX, (hopMaThl (Paiisios;
- COBEpEMEHHBIE MOJICKYJISIPHO-OHOIOTHIECKUE METOABI HCCIIEIOBAHMUS IPOLIECCOB B KIIECTKE;
- (hm3MUecKue U XUMHYECKHE CBONCTBA HYKIEHHOBBIX KHCIIOT;
- IPOLIECCHI C YYaCTUEM HYKJICHHOBBIX KHCIIOT;
- METO/Ibl HCCIIEI0BAHUS TEHOMA M HBOJIIOIINH KHUBBIX OPTraHU3MOB.
YMETb:
- mporpaMMHpoBath Ha si3bikax Perl 1 MySQL;
- IMIUIEMEHTHPOBATh M OTJIAXKNBATh OMOMH(POPMATHUECKUE aJTOPUTMBI;
- IPOEKTUPOBATh U3 3AMOIHATH 0a3bl JaHHBIX.
BJIAJICTh:
- HaBbIKaMH palOTHI ¢ OONBIIMMU 00bEMaMH OMOJIOTHYECKUX JaHHBIX;
- KyJIbTYpOH IUNIAaHUPOBAHMSA M OCYIIECTBICHUS MHOTOCTYIIEHYaTOro OMOMH(OPMATHUECKOTO aHAJIN3a.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 BBenenne B S3BIK IIPOrPaMMHPOBAHUS 4 4
Perl u onieparmonnyto cuctemy UNIX
OcHOBHBIE ~ TOHSTHS ~ MOJEKYISIPHOR
2 onosoruu 17} AITOPUTMBI 4 4
OMoOMH(pOPMaTHKHI
3 AHHOTaIUA reHoMa. Mertopnpl 4 4
MpeaCcKa3aHus TCHOB.
4 MeTtoap! GUIOTEHETHYECKOTO aHaTN3a 2 2
5 buonndopmarnueckue 0azbl  JaHHBIX, ) )
SI3BIK TIporpammupoBanng MySQL
6 Amnanus O0bIINX 00beMOB 4 4
OMOJIOTMYECKUX JAHHBIX
7 Ananus OoMbIINX 00bEeMOB ) )
OMOJIOrMYECKHUX TaHHBIX
3 Bonbmioi 6uonHpopMaTuiecKuii MPOeKT, 3 3
pabora rpynmnamu
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.




4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. Beesienue B s3Ik iporpammupoBanus Perl u onepanmonnyro cucremy UNIX

[lonsaTne mepeMeHHOW, MaccuBa, XdIIa, CcChUIKH. L[lukibl, pabora co CTpOKamH, peryisipHbIC
BeIpakeHuss. OcHoBHBIE KoMaHApl UNIX.

2. OCHOBHBbIE TOHATHUS MOJIEKYJISIPHOI OMOJIOrHU U alNrOpUTMBbl OMOMH(pOPMATHKH

[Ipokapuotsl, 3ykapuoThl, reHoMm, reH, xpomocoma, JHK, PHK, Tpanckpunuwus, TpaHchsuus,
TCHETUYECKHI KO/, pUOOCOMa, HYKJIEOTHbl, AMHUHOKHCIOTBHL, KOMIUIEMEHTAPHOCTh, OK30HBI,
WHTPOHBI. AJITOPUTMBI BBIPABHUBAHUS OMOJIOTMYECKHX IOcienoBaresibHocTeld — Smith-Waterman,
Needleman-Wunsch, BLAST, nuramudeckoe nporpammupoBanue. Sequence LOGO, ITLP.

3. AHHOTanMs reHoMa. MeTo/IbI TpeicKa3aHus TeHOB.

Pasuuia Mexay NpoOKapuOTHUYSCKUMH M 3YKAPUOTHYCCKHMMHU T€HaMH, CalT CBA3BIBAHHS PHOOCOMBI,
GC%, paMKa CUATHIBaHUS.

4. MCTO,I[BI (bHJ'IOFeHeTI/I‘leCKOFO aHaJIn3a

Apxen. [TonsiTHE  KOHCEPBAaTMBHOCTM M €€  HCIOJIB30BAaHUE  JUIs  TMPEICKa3aHus
(YHKIMOHATLHO-3HAYUMBIX COOBITHI — POrPAMMHUPYEMBIH CIABHUT PAMKH CUMTHIBAHUS, TICEBIOTCHBI,
Ka/Ks.

5. buonndopmarnyeckue 0a3bl JaHHBIX, SA3bIK MporpamMmmupoBanus MySQL
basw1 gannsix NCBI, GENCODE, Genome Browser.
6. AHanu3 60IbIINX 00BEMOB OHOIOTHUECKUX JaHHBIX

MerToabl HCCIIEIOBaHUS TEHOMAa M OKCIPECCHU TEHOB. AHAIM3 JAHHBIX MHKpPOYMIIOB M Next
Generation Sequencing. MeTonbl BeisiBieHUsI MyTaiuii, SNP, om0k ceKBUHUPOBaHHMS, TTAWIUIANH,
APIL.

7. AHanus 00JIBIINX 00BEMOB OMOJIOTHUECKAX JaHHBIX

VpOBHH peryssiiié SKCIPECCHH TeHOB, TPAHCKPUIIMOHHBIE (akTopel, MUKpoPHK, mnnHHBIE
Hekoqupyrome PHK, Bropmunas crpyktypa PHK, aHTHCMBICTIOBBIE  B3aMMOJECHCTBUA,
OMOXMMHYECKHE U PETYISTOPHBIC MTyTH, OMoNIornueckue HeTBOpKH, 0a3a naHubpix KEGG.

8. bonbimoit GnonHpopMaTHIeCcKuil POEKT, paboTa rpyInamMmu

[Ipennonaraerca nath cTyaeHTaM OMOMH(OPMATHYECKYIO 3ajady, MAaKCUMaJIbHO MPUOIMKEHHYIO K
peanbHOI HccnenoBarenbekoil padore. CtyaeHsl OyayT pa3OuThl Ha 3-4 Tpynmbl M Kakaas rpymnmna
OyzeTr oTBeYaTh 3a CBOIO YacTh NpoekTa. Ha nekuusax OyaeM BBICIYIIMBATh U 00CYKAATh PE3yAbTaThl,
MONMYyYEHHbIE KAXAOH W3 Tpynm 3a Heaedero. Bo3MoxHbIH mimaH paboTel — cOopka
MPOKAPUOTHYECKOr0 TeHOMa Ha OocHoBaHMM AaHHBIX Next Generation Sequencing, mpenckazaHue
I€HOB, (PYHKIIMOHAIbHAS AaHHOTALNS TCHOB, CPABHUTEIbHBIN W/WIH (GUIOTCHETUYECKUN aHaJIN3.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

ObopynoBaHue, HEOOXOIUMOE AJIs1 JIEKIUN: ayAUTOPHSl, KOMITBIOTEP U MyJBTUMEINHHOE 000pyIOBaHNE
(mpoekrop, 3BykoBas cucrema), UNIX cepBep ¢ OTJebHBIM aKKayHTOM ISl KaXI0TO CTY/ICHTA.



6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa

basoBas kadenpa npenocraBiaseT IUTepaTypy

1. P. Iyp6wun, I11. Dmau, A. Kpor, I MuTtuncon. AHann3 OHOIOTHYECKUX TOCIICA0BATEIPHOCTEH.
Perymnspuas u xaornueckas nunamuka, 20006.

2. Mapk boponosckuii, CBernana ExuimeBa. 3a1aqu v peieHus 10 aHaIU3y OMOJIOTHYECKUX
nocienoBareabHOCTe. PeryndpHas u xaotnueckas quHamuka, 2008

JomnonHurenbHas aureparypa

basoBas kadenpa npenocraBiseT IUTepaTypy
1. Panpan JI. IlIBapn, Tom Dennke, bpaitan [| ®oii. Uzyuaem Perl. Cumson-Ilnroc, 2009

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

Hayuno-6ubnuorpaduueckre u naTeHTHbIC 0a3bl JaHHBIX B 00J1aCTH (PU3UKO-XUMHUYECKON OHONIOTHH,
JOCTyTHBIE 1o ceTH MHTepHeT B OecrarHoM pexkume - Science Citation Index (Web of Science),
Medline (PubMed), Hayunas snexrponnas ounbnmuorexa (HOb), Poccuiickas matentrast b/ ®I'Y
OUIIC u amepuxanckas narentHas bl USPAFULL; anexTpoHHBIE agpeca KPYMHBIX HAyYHBIX
U3JaTeNbCTB, NPEAOCTABIISIOUINX JOCTYI K TOJHBIM TEKCTaM TEKYIIUX U apXUBHBIM BBITYCKaM 3THX
KYPHAJIOB.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

DJEeKTPOHHBIE PECYPCHI, BKIIOUAs JOCTYI K 0a3aM AaHHBIX, TOCTYM K (poHmaM OHOIHOTEKH.
http://www.ncbi.nlm.nih.gov/pubmed — 6a3a nanHbIX craren

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

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmuii JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YyUYCHUA AUCHUIUIAHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

—TIOCEIIECHNS BCEX 3aHATHH, IPETyCMOTPEHHbIX YU€OHBIM IUIAHOM I10 AUCIHUILINHE;
—BeJICHUS KOHCIICKTa 3aHATHUM;

—HanpsHDKEHHOM CaMOCTOATENBHOM paboThI CTy/IeHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

—4TEHUE PEKOMEHJOBaHHOMN JINTEPATypPBbI;

—TpopaboTKy y4eOHOro Mmarepuaia, IOJArOTOBKY OTBETOB Ha BOIPOCHL, MpeJHA3HAYCHHBIX ISt
CaMOCTOSITEILHOTO U3YUCHUS;

—pelieHue 3a/1a4, MPEAJIaraéMbIX CTYJICHTaM Ha 3aHATUSIX;

—IIOATOTOBKY K BBIIOJHEHHUIO 33JJaHUN TEKYILIEH U TPOMEKYTOUHOM aTTeCTallUU.

[Tokazarenem BrnajeHHUss MaTepUaIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMam
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHWS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3anoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIbHBIX TEM, BOMPOCOB, CIEAYyeT OOpamiaTrhCsi 3a KOHCYABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: buorexnonorus
npo¢ujib NOATOTOBKH: buomMeaunuHCKUE TEXHOIOTUN
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa OMOMH(POPMATHKYN U CUCTEMHOUW OMOJIOTHH
Kypc: 1
KBaJU(PUKAHA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH
PaspaGorunkm:

W.B. AnToHOB, phd (kaHj. OHOJI. HAayK)
FO.A. MenBenesa, kana. O1oi. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

[MK-1.5 CnocobeH co3naBarh MpOrpaMMHBIE CpPEACTBA W

0a3pl JAHHBIX, HWCHOJb3yeMble B OHWOMHXCHEPHH H
OroMH(pOpMAaTHKE

[IK-1.3 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCAaHMA H3ydaeMbIX

SIBIICHUW W TPOIIECCOB, OLIEHWBATh Ka4eCTBO pa3pabOTaHHOM
MOZEIIN

[IK-1.2 CnocobeH HWCHONB30BaTh CHEIHATH3UPOBAHHEIC
3HaHHA (YHIAMECHTAIBHBIX Pa3esioB MaTeMaTUKH, (hU3UKH,
XUMHUM ¥ OHOJNIOTMM JJIs1 TOCTAaHOBKM W  pEIICHHS
HayYHO-HCCIIEI0BATEILCKIX 3ajaq B obnactu
OMOMHXXEHEPUHU B OMOUH(POPMATHKU

[MK-1.6 CriocoObHOCTH co371aBaTh MPOTPaMMHBIE CPEICTBA U
0a3pl JAHHBIX, HWCIHOJb3yeMble B OWOMHXCHEPHH H
OronH(pOpMaTHKE

[IK-1.4 CrnocobeH mNpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIEJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

[IK-3.5 CnocobeH npuMeHSITb METOAbl OMOMH)KECHEPUH H
OMoMH(pOpPMATHKK NS TIONYYCHUST  OMOJOTHMYECKUX
OOBEKTOB C IIeTICHATIPABICHHO N3MEHEHHBIMH CBOWCTBAMU

[K-3.2 Criocoben MIPOBOJINUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[1IK-3.4 CrocobeH caMOCTOSTEILHO HAaXOAUTh U OCBAaWBaTh
HOBbIe HMH(OpPMAIOHHBIE M TPOTPAMMHBIC PECYpChl B
oOnacTi OMOMHXeHEepHUU U OMONH(OPMAaTUKU

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydenus auciuiuinabl «IIpoonemsl ononadopmarrnkr/ OMUKCED o0ydaromuiics: 1omkeH:

3HATb:

- OCHOBHBIC OMOMH(pOPMATHYECKHE ATOPUTMBI, 0a3bl JJaHHBIX, (hopMaThl (Paiisios;

- COBEPEMEHHBIC MOJICKYIISIPHO-OMOJIOTHUECKUE METO/IbI HCCIICIOBAHUS IIPOIIECCOB B KIIETKE;
- pU3HYeCKUe U XMMUUECKHE CBOWCTBA HYKJICMHOBBIX KUCIIOT;

- IPOIIECCHI C YUACTHEM HYKJICHHOBBIX KUCIIOT;

- METOJIbI HCCIIC/IOBAHUS TCHOMA ¥ YBOJIIOLIMH JKHBBIX OPTaHU3MOB.

yMeThb:

- IporpaMMHpoBath Ha si3bikax Perl 1 MySQL;
- UIMIUIEMEHTHPOBATh M OTJIAXKNBATh OMOMH(POPMATHUECKUE aJITOPUTMBI;
- IPOEKTUPOBATh U3 3AMOIHATH 0a3bl JaHHBIX.

BJIaJd€Th:




- HaBbIKAMH PabOTHI ¢ OONBIIMMU 0ObeMaMH OUOJIOTHYECKUX JJAHHBIX;
- KyJBTypO# TTAHUPOBAHUSI U OCYIIECTBICHUS MHOTOCTYTIICHUATOTO0 OMOMH(POPMATHUCCKOTO aHATU3A.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

Bo BpeMs TeKyIIero KOHTPOJIsl CTYACHT AOJKEH YMETh OTBETHTD Ha CIIEIYIOIINE BOIIPOCHL:
1. OcHoBHBIE KOMaH bl oniepaimoHHON cpeabl UNIX

2. OcHOBHI s13bIKa IporpaMMupoBanus Perl, perynsipHbie BopaxeHus

3. OcHoBHI s13b1Ka nporpamMmupoBanust MySQL, apxurektypa 6a3bl JaHHBIX

4. OCHOBHBIC MTOHATHUS MOJICKYIISIPHON OMOJIOTHH

5. AnropuTM™ BBIpaBHMBAHUS HYKJICOTHIHBIX IOcieqoBaTenbHOCTel Smith-Waterman

6. AsropuTM BBIpaBHMBaHUS HYKJICOTHIHBIX mocienoBatensHocTell Needleman-Wunsch

7. Tlomxompl K TIpeICKa3aHWIO TE€HOB B TeHoMme. PasHuna MeXIy 3yKapUOTHYECKHMH U
[IPOKAPUOTUYECKUMU FE€HAMU.

8. Metozbl (hHIOreHETHUECKOTO aHAIH3A.

9. buonndopmarnyeckue 6a3nl qaHHbIX, Genome Browser

10. Meto/ibl Hccnen0BaHUS TEHOMA U AKCIIPECCHH T€HOB.

11. MeTons! BBISICHEHUS IEPBUYHON CTPYKTYPHI HyKJICHHOBBIX KHCIIOT.
12. TTonmumepasnas nennas peakmus (I1L[P).

13. Perutukanust, TpaHCKPHUIIIIHS, TPAHCIISIIMSL.

14. YpoBHU peryinsium dKkcrnpeccuu reHoB. CucTeMHas OHOIIOTHSI.

15. Tpancnauus.

16. I'enernyeckuii koj. YacToTa BCTpe4aeMOCTH KOJOHOB.

17. Tlomxoap! k aHAN3Y OOJIBIIUX 00HEMOB OMOIOTHYECKHUX JIAHHBIX.

Bo BpeMA 3aHATHI MOTYT INPOXOAUTb MHTCPAKTUBHBIC O6CY)K,I[CHI/I$I B HaTax Kypca, 4To 6y,Z[CT SABJIIATHCA
JIOMAIITHUM 3aJlaHuEM. YCIICIITHOE BBHITIOJIHEHUE BCEX 3aJaHHU I10 KypCy U BBIIIOJIHCHUC KOHTPOJIbHBIX
Cpc30B 3HAHUN AacT NMPECUMYIICCTBO HA DK3aMCHC.

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

1. OcHoBHBIE KOMaH/IbI oniepanioHHOM cpenbl UNIX

2. OcHOBBI f3bIKa ITporpaMmupoBanus Perl, peryssipabie BeIpaskeHUs

3. OcHoBHI s13bIKa TiporpamMmupoBanust MySQL, apxurektypa 0a3bl JaHHBIX

4. OCHOBHBIC MTOHATHS MOJIEKYIISIPHOIN OHMOTIOTHH

5. ANTopuTM BBIpaBHHBaHUS HYKJICOTHIHBIX MOCeq0BaTenbHoCcTel Smith-Waterman

6. AJITOpHUTM BBIpaBHHBAHUSI HYKJICOTHIHBIX MocienoBatensHocTelt Needleman-Wunsch

7. llomxompl K IIPENCKa3aHMK) TIEHOB B TIeHoME. Pa3Huna MexIy OyKapUOTHUYECKUMH U
MIPOKAPUOTHYECKUMH FEHAMM.

8. MeTtonb! (puoreHeTHUECKOro aHaIu3a.

9. buoundopmarudeckue 6a3bl qaHHBIX, Genome Browser

10. Metozbl HecnenoBaHUS TEHOMA U OKCIIPECCUH [EHOB.

11. MeTofp! BEISICHEHUS TIEPBUYHOM CTPYKTYPHI HYKIIEMHOBBIX KHCJIOT.
12. Tlonumepasnas nennas peakuus (I1LP).

13. Peruinkanusi, TpaHCKPHUIILVS, TPAHCIIALHSL.

14. YpoBHU perynsuun skcupeccuu reHoB. CuctemMHas Ouoorusi.
15. Tpancnauus.

16. I'enernueckuii koa. YacTtora BCTPEUaeMOCTH KOJOHOB.

17. Tlonxons! k aHAIN3y OOJIBIINX 00BEMOB OMOJOTHYECKHUX TAHHBIX.
[Ipumepsl OuIETOB:

buner Nel

buonndopmarudeckue 6a3bl JaHHBIX

buner No2



I'eneTnueckuil kon. Yacrora BCTPEUYaeMOCTH KOJOHOB.
buner Ne3

MeTo/ibl BBISIBJIEHUS MyTaLUi

buner Ne4

MeTtozb! (hUITOreHEeTHUECKOTO aHAJIN3a.

buner No5

SNP u omubku ceKBUHUPOBAHHS

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMY BCECTOPOHHUE,
CHUCTEMaTU3UPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBAaHHE
HNPUHATHIX PELICHAMN.
Onenka omm4HOo (9 0amwioB) - BBICTAaBISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka omm4yHO (8 OamwioB) -  BBICTABISIETCSl  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIbHOE 00OCHOBAHME MPUHATBHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopouro (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIH OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTABISETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH IMOJy4YEHHbIC 3HAHUS Ha INPAKTUKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUH 3a7a4 JOCTATOYHO OOJIBbILIOE KOJTUYECTBO HETOUHOCTEH.
OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW NMpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B HM3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUIS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.
OneHka HEYIOBIETBOPUTEIBLHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBIN HE 3HAeT OoblIeii yacTu
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(hopMyIIMpOBKax OCHOBHBIX NIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Ouenka HeynoBieTBopuTenbHO (1 Gayut) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs mnpepocrtasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o OujaeTy Ha YCTHOM OSK3aMEHE HE JOJDKEH IIPEBBIIIAaTh OIHOTO
aACTPOHOMMYECKOTO 4Yaca.



