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: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: buoumnxenepus n 6uonHpopmaruka

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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH craBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie papadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THUIOTE3BI, CTPOHTH
HCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTreMaTHYeCKHe MOAEIM JJIS ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKHue H (WIIH)
OKCIIEPUMEHTAIbHBIE METOBI MCCICAOBAHNN K KOHKPETHOM
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

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

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TPOTPAMM)

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHreM (MpruOOpamMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamMm) B U30paHHON TpeMETHON 00JIaCTH

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

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIHCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILINHE (MOIYJII0)
B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYaOINeCst JOJDKHBI
3HATh:
- OCHOBHBIE OMOWH(pOPMATHYECKHE ATOPUTMBI, 0a3bl JJaHHBIX, (hopMaThl (Paiisios;
- COBEPEMEHHBIC MOJICKYIISIPHO-OMOJIOTHUECKUE METO/IbI HCCIICIOBAHUS IIPOIIECCOB B KIIETKE;
- pM3HYeCKUe U XMMUUECKHE CBOWCTBA HYKJICMHOBBIX KUCIIOT;
- IPOIIECCHI C YUACTHEM HYKJICHHOBBIX KUCIIOT;
- METO/IbI HCCIIC/IOBAHUS TCHOMA M YBOJIIOLIMH JKMBBIX OPTaHU3MOB.
YMETb:



- IporpaMMHpoBath Ha si3bikax Perl 1 MySQL;
- IMIUIEMEHTHPOBATh ¥ OTIAKUBATh OMOMH(POPMATHUECKUE AITOPUTMBL;
- MPOCKTUPOBATH U3 3ANOTHATH 0a3bl JaHHBIX.
BIIAJIETh:
- HaBBIKaMH PabOTHI ¢ OONIBIIMMU 00BEeMaMyl OMOJIOTUYECKUX JTAHHBIX;
- KyJBTYpO# TUTAHUPOBAHUSI U OCYIIECTBICHUSI MHOTOCTYIIEHUATOTO OMOMH(POPMATHYECKOTO aHATN3a.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 BBenenne B S3BIK IIPOrPaMMHPOBAHHS 4 4
Perl u onieparmonnyto cuctemy UNIX
OcHOBHBIE ~ TOHSTHS ~ MOJEKYISIPHOR
2 onosoruu 17} AITOPUTMBI 4 4
OMoMH(pOPMaTHKHI
3 AHHOTaIUA reHoMa. Mertopnpl 4 4
MpeacKa3aHus TCHOB.
4 MeTtoap! GUIOTEeHETHYECKOTO aHaTN3a 2 2
5 buonndopmarnueckue 0azbl  JaHHBIX, ) )
SI3BIK TiporpammupoBanng MySQL
6 Amnanus O0bIINX 00beMOB 4 4
OMOJIOTMYECKUX JAHHBIX
7 Ananus OOoMbIINX 00bEeMOB ) )
OMOJIOrMYECKHUX TaHHBIX
3 Bonbmiol 6uonHpopMaTuiecKkuii MPoeKT, 3 3
pabora rpynmnamu
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. BBenenue B s13bIk nmporpammupoBanus Perl u onepaunonnyto cucremy UNIX

[lonsaTtue mepeMeHHOM, MaccuBa, xd3mIa, CcCbUIKM. Llukibl, paboTra co CTpoKamu, peryisipHbIe
BbIpakeHus. OcHoBHBIE KoMaHAbl UNIX.

2. OCHOBHBIC MTOHATHSI MOJICKYJISIPHOIM OMOJIOTHU U allTOPUTMbI OnOorH(pOpMaTHKH

[IpoxaproTsl, 3ykapuoThl, reHOM, reH, xpomocoma, JIHK, PHK, tpauckpumnims, TpaHCIauud,
TEHETUYEeCKUH Ko, puOOCOMa, HYKICOTHIbl, AMHHOKHCIOTHI, KOMIUIEMEHTApPHOCTh, JK3OHBI,
MHTPOHBL. AJITOPUTMBI BBIPABHUBAHUSI OMOJOTMYECKHX IOCienoBaTenbHocTeld — Smith-Waterman,
Needleman-Wunsch, BLAST, nunamudeckoe nporpammupoBanue. Sequence LOGO, ITLP.




3. AHHOTanMs reHoMa. MeTo/IbI IpeicKa3aHus TeHOB.

Pasuuia Mexay NMpoOKapuOTHUYSCKUMH U 3YKAPUOTHYCCKHMMHU T€HAMH, CalT CBA3BIBAHHS PHOOCOMBI,
GC%, paMKka CUUTEIBaHUS.

4. MCTO,I[BI (bHJ'IOFeHeTI/I‘leCKOFO aHaJin3a

Apxen. [TonsiTHE  KOHCEPBAaTMBHOCTM M €€  HCIOJIB30BAaHUE  JUI  TMPEICKa3aHus
(YHKIIMOHATLHO-3HAYUMBIX COOBITHI — POTPAMMHUPYEMBIH CIABUT PAMKH CUMTHIBAHUS, TICEBIOTCHBI,
Ka/Ks.

5. buonndopmarnyeckue 60a3bl JaHHBIX, SA3bIK MporpamMmmupoBanus MySQL
baswl nannsix NCBI, GENCODE, Genome Browser.
6. AHanu3 60IpIINX 00BEMOB OHOIOTHUECKUX JaHHBIX

MerToabl HCCIIEIOBaHUS TEHOMAa M OKCIPECCHU TEHOB. AHANIM3 JAHHBIX MHKpPOYMIIOB M Next
Generation Sequencing. MeTonbl BeisiBiieHHsI MyTaiuii, SNP, ommOKky ceKBUHUPOBaHHMS, TTAWIIIANH,
APIL.

7. AHanus 00JIBIINX 00BEMOB OMOJIOTHUECKAX JaHHBIX

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

8. bonbimoii GnonHpopMaTHIecKuil MPOEKT, paboTa rpyInamMmu

[Ipennonaraerca nath cTyaeHTaM OMOMH(OPMATHYECKYIO 3ajady, MAaKCUMaJIbHO MPUOIMKEHHYIO K
peanbHOI HccnenoBarenbekoil padore. CtyaeHsl OyayT pa3OuThl Ha 3-4 Tpynmbl UM Kakaas rpymnmna
OyzeTr oTBeYaTh 3a CBOIO YacTh NpoekTa. Ha nekuusax OyaeM BBICIYIIMBATh U 00CYKAATh PE3yAbTaThl,
MONMYyYeHHbIE KAXKAOH W3 Tpynm 3a Heaedero. Bo3MoxHbIH mimaH pabotel — cOopka
MPOKAPUOTHYECKOr0 TeHOMa Ha OocHoBaHMM AaHHBIX Next Generation Sequencing, mpenckazaHue
T€HOB, (PYHKIIMOHAIbHAS aHHOTALNS TCHOB, CPABHUTEIbHBIN 1/WIH (QUIOTCHETUYECKUN aHaJIN3.

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

ObopynoBanue, HEOOXOIUMOE AJIs1 JIEKIUN: ayAUTOPHSl, KOMITBIOTEP U MyJBTUMEINHHOE 000pyIOBaHNE
(mpoekrop, 3BykoBas cucrema), UNIX cepBep ¢ OTJebHBIM aKKayHTOM TSI KaXK/I0TO CTY/ICHTA.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
basoBas kadenpa npenocraBiaseT IUTepaTypy
1. P. Iyp6wun, I11. Dmau, A. Kpor, I MuTtuncon. AHann3 OMOIOTHYECKUX TOCIICA0BATEIFHOCTEH.
Perymnsipuas u xaornueckas nunamuka, 20006.
2. Mapk boponosckuii, CBernana ExuimeBa. 3a1aqu v pelieHus 10 aHaINU3y OMOJIOTHYECKUX
nocienoBareabHOCTe. PeryndapHas u xaornueckas quHamuka, 2008

JomnonHurensHas aureparypa

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

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)



Hayuno-6ubnuorpaduueckre u naTeHTHIC 0a3bl JaHHBIX B 00J1aCTH (PU3UKO-XUMHUYECKON OHOIOTHH,
JoCTyTHBIE 1o ceTh MHTepHeT B OecrmarHoM pexkume - Science Citation Index (Web of Science),
Medline (PubMed), Hayunas snexrponnas oubnmmuorexa (HOb), Poccuiickas nmatentaast b/ ©I'Y
OUIIC u amepuxanckas narentHas bl USPAFULL; anexTpoHHBIE agpeca KPYMHBIX HAyYHBIX
U3aTeNbCTB, NPEAOCTABIISIOUINX JOCTYI K TIOJIHBIM TEKCTaM TEKYIIUX U apXUBHBIM BBITYCKaM 3THX
KYPHAJIOB.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JMCUUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
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 3ansituii notpedyercs Zoom. Google Drive mis qoctyna k Marepuaiam Kypcea.
[TpuBeTcTBYeTCS HaIMYUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJISl yU4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

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

CTyneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YUYCHUA AUCHUIUIAHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

—TIOCEIECHNS BCEX 3aHATHMH, IPEIyCMOTPEHHbIX YU€OHBIM IUIAHOM I10 AUCIHUILINHE;
—BeJICHUS KOHCIICKTa 3aHATHM;

—HanpsHKEHHOM CaMOCTOATENBHOM paboThI CTy/IeHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

—4TEHUE PEKOMEHJOBaHHOMU JINTEPATypPBbI;

—popaboTKy y4eOHOro Marepuaia, IOJArOTOBKY OTBETOB Ha BOIPOCHL, MpeJHA3HAYCHHBIX ISt
CaMOCTOSITEILHOTO U3yUCHUS;

—pelieHue 3a/1a4, NPeAJIaraéMbIX CTY/ICHTaM Ha 3aHATUSIX;

—IIOATOTOBKY K BBIIOJHEHHUIO 33JJaHUN TEKYILIEH U TPOMEKYTOUHOM aTTeCTaAlUU.

[Tokazarenem BrnajeHHuss MaTeprUaIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTIIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJEIbHBIX TEM, BOMPOCOB, CIEAYyeT OOpamaTthCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTeIio.

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



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: buounxenepus n 6uonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kageapa OnonH(HOPMATUKU U CUCTEMHON OMOJIOTHH
Kypc: 1
kBaTuuKkanus: 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

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

peats 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIBUTAaTh  TUIOTE3bl, CTPOHTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLEHUBATH KAU€CTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

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

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TPOTPAMM)

HCCIICA0OBATCIbCKHUM U UCIIBITATCIIbHBIM

IMK-3.3 CnocobeH oIeHUBaTh TOYHOCTH IOJyYEHHBIX
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,

OKCIICPUMCHTAJIbHBIX (‘H/ICJ'IGHHBIX) PE3YJIIbTATOB

CIICUAIIM3UPOBAHHBIMU TAKCTAMU NPUKITATHBIX

MPOrPamMM) B H3GPAHHOH MPEIMETHOI OBTACTH [K-3.2 Criocoben MIPOBOJIUTH JKCIIEPUMEHT

(MonenMpoBaHUe) € HCIOIb30BAaHUEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

2. [loka3are/in OeHNBAHUS KOMIIETEH U
B pesynbrare n3ydenus auciuiuinabl «IIpoonemsl 6nonadopmarrnkr/ OMUKCe o0ydaromuiics: 1omkeH:

3HATb:

- OCHOBHBIC OMOWH(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;
- METO/IbI HCCIIC/IOBAHMS TCHOMA M YBOJIIOLIMH JKMBBIX OPTaHU3MOB.
yMeThb:

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

BJa/IeTh:

- HaBBIKaMH PabOTHI ¢ OONIBIIMMU 00heMaMul OMOJIOTUYECKUX JTAHHBIX;
- KyJBTYpO# TUTAHUPOBAHMSI U OCYIIIECTBICHUSI MHOTOCTYIIEHUATOTO0 OMOMH(POPMATHYECKOTO aHATN3a.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIleMy KOHTPOJII0

Bo BpeMms TeKyIero KOHTPOJIst CTYJCHT IOJDKEH YMETh OTBETUTH Ha CIIETYIOLINE BOIPOCHI:
1. OcHoBHBIE KOMaH/IbI oniepanioHHOM cpenbl UNIX

2. OcHOBBI f3bIKa ITporpaMmmupoBanust Perl, peryssipHbie BbIpaskeHUs

3. OcHoBHI s13bIKa TiporpamMmupoBanust MySQL, apxurektypa 0a3bl JaHHBIX

4. OCHOBHBIC MTOHATHSI MOJIEKYIISIPHOIN OHMOJIOTHH

5. AJNTopuTM BBIpaBHHBaHUS HYKJICOTHIHBIX TOCeq0BaTenbHOCcTel Smith-Waterman

6. AJTOpHUTM BBIpaBHHBaHUSI HYKJICOTHIHBIX mocienoBatensHocTel Needleman-Wunsch

7. llomxompl K IIPENCKa3aHMK) TIE€HOB B TIeHoME. Pa3Huna MexIy OyKapUOTHYECKUMH U
MIPOKAPUOTHYECKUMH FE€HAMH.

8. MeTtonp! (puoreHeTHUECKOro aHaIu3a.
9. buoundopmarnyeckue 6a3pl JaHHbIX, Genome Browser
10. MeTonp! nccnenoBaHusi FTeHOMa U SKCIIPECCHH T€HOB.




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

13. Perutukanust, TpaHCKPHUIILIHS, TPAHCIISIIMSL.

14. YpoBHU peryinsiuu dKkcrnpeccuu reHoB. CUcTeMHas OHOIIOTHSI.

15. Tpancnauus.

16. I'enernueckuii koj. YacToTa BCTpe4aeMOCTH KOJOHOB.

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

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

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

1. OcHoBHBIE KOMaH/IbI oniepaninoHHOM cpenbl UNIX

2. OcHOBBI f3bIKa ITporpaMmmupoBanust Perl, peryssipHble BbIpaskeHUs

3. OcHoBHI s13bIKa TiporpamMmupoBanust MySQL, apxurektypa 0a3bl JaHHBIX

4. OCHOBHBIC MTOHATHS MOJIEKYIISIPHOIN OHMOJIOTHH

5. AJNTOpuUTM BBIpaBHHBaHUS HYKJICOTHIHBIX TOCeoBaTenpHocTel Smith-Waterman

6. AJITOpHUTM BBIpaBHHBAHUSI HYKJICOTHIHBIX ocienoBatensHocTel Needleman-Wunsch

7. llomxompl K IIPENCKa3aHMK TIE€HOB B TIeHoME. Pa3Huna MexIy OyKapUOTHYECKUMH U
MIPOKAPUOTHYECKUMH FEHAMM.

8. MeTob! (PrITOTEHETHIECKOTO aHAIH3A.

9. buoundopmarndeckue 6a3bl qaHHBIX, Genome Browser

10. MeToibl UCCleTIOBaHUSI TEHOMA U 3KCIIPECCUU TEHOB.

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

13. Peruinkanusi, TpaHCKPHUIILVS, TPAHCIIALMSL.

14. YpoBHU perymisIuy dKcrpeccuu reHoB. CucteMHast OMoIoTHsl.
15. Tpancnsauus.

16. I'enernueckuii koa. YacTtora BCTPEUaeMOCTH KOJOHOB.

17. Ilogxoas! k aHATU3y OOJBITNX 00BEMOB OMOJIOTUYECKHUX JTAHHBIX.
[Tpumeps! OuIETOB:

buner Nel

buonndopmarudeckue 6a3bl JaHHBIX

buner No2

Tenernueckuit kon. YactoTa BCTPEUaEMOCTH KOJOHOB.

buner Ne3

Mertonbl BBISIBICHUS] MyTalUi

buner No4

MeTtoap! (UIOTEHETHYECKOTO aHAN3a.

buner No5

SNP u omm0ku ceKBUHUPOBAHUS

Kputepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABJISIETCSl  CTYAEHTY, II0Ka3aBIIeMy BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.

Onenka ommyHOo (9 0OamioB) -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 00OCHOBaHHE
HNPUHATHIX PELICHAMN.



Onenka omm4HO (8 0amwuioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
IPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Ouenka xopouio (7 6aIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
MO CYIIECTBY HM3JIaraeT €ro, yMeeT NMPHMEHSITH MOMYYCHHBIC 3HAHHUS Ha MPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomuro (6 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHATH IOJy4YCHHBbIC 3HAHMS HA MpPAKTHKE, HO JOMYCKAaeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka xopomio (5 0aiIoB) - BBICTABISETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
TPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IOJy4YCHHbIC 3HAHUS Ha INPAKTUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OrneHka yIOBIETBOPUTENHHO (4 Oamna) - BBICTABISICTCSl CTYIACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH TIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYIACHTY, MOKa3aBileMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HaHU JJa’Ke B CTAHAAPTHON CUTYalHU.

OueHka HEy10BIETBOPHUTENBHO (2 Oaa) - BEICTABIISETCS CTYJCHTY, KOTOPBIi He 3HaeT OoJbIIeH JacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMUOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHHS NP PEIICHUN
THUIIOBBIX 33]1a4.

Onenka HeynosieTBopuTesnbHO (1 Oamt) - BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc ofydaromierocst 1Mo OwjeTy Ha YCTHOM 5K3aMEHE HE JIOJDKCH IMPEBBIIATh OFHOTO
aCTPOHOMMUYECKOI'O yaca.



