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
110 HANIPABJICHUIO: buonorus
Nnpo¢uJIb NOATOTOBKH: buonorus n Guonnpopmaruka

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 ononHpopmaruku U cucreMHon ouonoruu 24.05.2021



AHHOTANMA

HGJ'IL ,I[aHHOfI AUCHUIUIMHBL JaTbhb MPAKTUYCCKHUC HABBIKW IIPUMCHCHUSA MCTOLOB 6I/IOI/IH(1)OpMaTI/IKI/I JJIA
aHaJIn3a U UHTCPpHIpEeTallun OHOJIOTMYECKUX JaHHBIX.

CrynenTa oOy4ar si3bikam mporpammupoBanust Perl m MySQL, a Ttakke ocHOBaM pa0oOThl B ONEPaIHOHHON
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 MPAKTUYCCKNUEC HABBIKW NPUMCHCHHUA MCTOA0B 6I/IOI/IH(1)OpMaTI/IKI/I AJId aHalin3da 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 CTYJICHTOB OCHOBHBIX OMOMH(OPMATHYECKUX HABBIKOB M TPUOOpPETEHUE UMH
MPaKTHYECKOTO OIBITA, HEOOXOJMMOTO JIJIsl TPOBECHUSI CAMOCTOATEIILHBIX HAyYHBIX MCCICIOBAHUHN B

00J1acTH CUCTEMHOI OHMOJIOrHH.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-6 CriocoOeH sKCITyaTHpOBaTh
TEXHOJIOTHYECKOe 000Py/I0BaHHE, BBIIOIHSATh
TEXHOJIOTUYECKUE OTIepPALUH, YIIPABISTH
OMOTEXHOJIOTHUECKUMH MIPOLIECCAMH,
MPOEKTUPOBATH AIEMEHTHI TEXHUYECKHUX U
TEXHOJIOTHYECKUX CUCTEM, TEXHHYECKUX
00BEKTOB, TEXHOJIOTHYECKUX TPOLIECCOB
OMOTEXHOJIOTMUYECKOTO MIPOU3BOJCTBA Ha OCHOBE
NPUMEHEHHsI 0a30BBIX WHKEHEPHBIX H
TEXHOJIOTHYECKUX 3HAHUU

OIIK-6.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-6.2 CnocobeH K HpogecCHOHAIBHOW SKCIUTyaTalluH
COBPEMEHHOMN 3KCIIEPUMEHTAIbHOMN
HayYHO-HMCCIICIOBATENILCKOM TEXHUKH W COBPEMEHHOTO
TEXHOJIOTHYECKOTO0 O0OPYHAOBAaHHUS JUIS OCYIIECTBICHHS
OMOTEXHOJIOTUYECKUX MPOLIECCOB

OIIK-6.3 CriocobeH K OLEHKE, aHAIW3y U MHTEPIpETaluu
HOJIyYECHHBIX B PE3YJIbTaTe OMOTEXHOJIOTUYECKHUX MPOIIECCOB
JTaHHBIX

OIIK-6.4 CrocobeH K TIOCTaHOBKE HAyYHO-TEXHHYECKUX
3aa4 C MCIOJIb30BAHUEM OMOTEXHOJIOTMYECKUX MPOLIECCOB
U COOTBETCTBYIOIIETO 000PYAOBAHUS

OIIK-6.4 CriocobeH k npohecCHOHANBHON IKCIUTyaTallud U
MOJICpHHU3AIHH COBPEMEHHOTO TEXHOJIOTUYECKOTO
000pYyIOBaHUS ISl OCYIIECTBICHUS OHMOTEXHOJOTHUECKUX
MpOIIECCOB

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000INATH
nHpOpMAIKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCIEIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIEHOCTH

I[1IK-1.2 CnoocobeH BBIABUIATH
KadecTBO pa3paboTaHHOW MOJIEIH

THUIIOTE3bl, OLCHHBATH

[MK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM

HaydyHOW 3aZade W HHTEPHPETUPOBATH  IOJyYECHHBIE
pe3yabTaThl

I[IK-1.4 Bnmageer MeTogaMu HAONIOACHUS, OMIHCAHUS,
UACHTU(DUKAIIH u Hay4HOM knaccudukanuu

OMOJIOTHYECKNX OOBEKTOB




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!
- OCHOBHBIC OMOWH(pOPMATHYECKHE AITOPUTMBI, 0a3bl JJaHHBIX, (hopMaThl (Paiisios;
- COBEpEMEHHBIE MOJICKYJISIPHO-OMOIOTHIECKUE METOABI HCCIIEIOBAHMUS IPOLIECCOB B KIIECTKE;
- (hm3nUecKue ¥ XUMHYECKHE CBONCTBA HYKIEHHOBBIX KHCIIOT;
- IPOLIECCHI C YYaCTUEM HYKJICHHOBBIX KHCIIOT;
- METO/Ibl HCCIIEIOBAHUS TEHOMA M HBOJIIOIINH KHUBBIX OPIraHU3MOB.
YMETb:
- mporpaMMHpoBath Ha si3bikax Perl 1 MySQL;
- IMIUIEMEHTHPOBATh M OTJIAXKNBATh OMOMH(OPMATHUECKUE aJTOPUTMBI;
- IPOEKTUPOBATh U3 3AMOIHATH 0a3bl JaHHBIX.
BJIAJICTh:
- HaBbIKaMH paloOTHI ¢ OONBIIMMU 00beMaMH OMOJIOTHYECKUX JaHHBIX;
- KyJIbTYpOH IUNIAaHUPOBAHMSA M OCYIIECTBICHUS MHOTOCTYIICHYaTOro OMOMH(OPMATHUECKOTO aHAJIN3a.

4. Conep:xanue TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh MO BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| BBenenue B s3bIK IpOrpaMMUPOBAHUS 4 4
Perl u oneparmonnyto cuctemy UNIX
OcHOBHBIE ~ TOHSTHS ~ MOJEKYISIPHOR
2 onosoruu u aJITOPUTMBI 4 4
OMoMH(pOPMaTHKHI
3 AHHOTaMS IeHOMa. Merozsl 4 4
MpeacKa3aHus TCHOB.
4 MeTtonap! GUIOTEHETHYECKOTO aHaTN3a 2 2
5 buonndopmarnueckne 0a3zbl JaHHBIX, ) )
SI3BIK TIporpammupoBanng MySQL
6 Amnanus OonpInx 00beMOB 4 4
OMOJIOTMYECKUX JAHHBIX
7 Ananus (310319181704 00BbEeMOB ) )
OMOJIOrMYECKHUX TaHHBIX
3 Bonbmioi 6nonHpopMaTHdecKuii 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 nporpammupoBanus Perl u onepaunonnyto cucremy UNIX




[lonsaTne mepeMeHHOW, MaccuBa, XdIIa, CChbUIKH. [lMKIBI, paboTa co CTpPOKaMH, peryispHbIe
BeIpakeHus. OcHoBHBIE KoMaHABl UNIX.

2. OCHOBHBbIE TOHATHUS MOJIEKYJISIPHOI OMOJIOTHU U alNTOpUTMBbl OOMH(pOPMATHKH

[Ipokapuotsl, 3ykapuoThl, reHoMm, reH, xpomocoma, JHK, PHK, Tpanckpunuwus, TpaHchsuus,
TCHETUYECKHI KOJI, pHUOOCOMa, HYKICOTHABI, AMHUHOKHUCIOTHI, KOMIUIEMEHTapHOCTh, 3K30HBI,
UHTPOHBI. ANITOPUTMBI BBIPABHMBAaHUSI OMOJOTHYECKHX IOCieqoBaTensHocTe — Smith-Waterman,
Needleman-Wunsch, BLAST, nuramndeckoe nporpammupoBanue. Sequence LOGO, ITLP.

3. AHHOTanMs reHoMa. MeTo/IbI TpeicKa3aHus TeHOB.

Pasnuia Mexay NMpoKapuOTHUSCKUMH U 3YKAPHOTHYCCKMMHU T€HaMH, CAlT CBA3bIBAHHS PHOOCOMBI,
GC%, paMKa CUUTHIBaHUS.

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

Apxen. [ToHnsiTHE  KOHCEPBAaTMBHOCTH M €€  HCIOJb30BaHME  JUIS  HpPEICKa3aHus
(YHKIMOHATEHO-3HAYUMBIX COOBITHI — MPOTrPaAMMHUPYEMBIi CIIBUT PAMKH CUHUTHIBAHHS, ICEBIOTCHBI,
Ka/Ks.

5. buonndopmarnyeckue 60a3bl JaHHBIX, A3bIK MporpamMmmupoBanus MySQL
baswr gannsix NCBI, GENCODE, Genome Browser.
6. AHanu3 60IpIINX 00BEMOB OHOIOTHUECKUX JaHHBIX

MerToabl HCCIIEIOBaHUS TE€HOMAa M OKCIPECCHU TEHOB. AHAIM3 JAQHHBIX MHKpPOYMIIOB M Next
Generation Sequencing. MeTonb! BeisiBlicHusI MyTaiuii, SNP, om0k ceKBUHUPOBaHMS, MAUTUIalH,
APIL.

7. AHanus 00JIBIINX 00BEMOB OMOJIOTHUECKAX JaHHBIX

VYpOBHH peryssiiui 3KCIPECCHH TEeHOB, TpaHCKpUMNUMOHHBIE (akTopsl, MUkpoPHK, nnunHBIC
Hekoqupyromme PHK, Bropumunas crpyktypa PHK, aHTuUCMBICTIOBBIE  B3aUMOJCHCTBUA,
OMOXMMHYECKHE U PETYISTOPHBIC MTyTH, OMoNIorHueckue HeTBOpKH, 0a3a nanubpix KEGG.

8. bonbimoii GnonHpopMaTHIeCcKul IPOEKT, paboTa rpyInamMmu

[Ipennonaraerca nath cTyaeHTaM OMOMH(OPMATHYECKYIO 3ajady, MAaKCUMaJIbHO MPUOIMKEHHYIO K
peanbHOI HccnenoBarensckoil padore. Ctyaensl OyayT pa3ouTel Ha 3-4 rpymibl M Kaxzaas Ipymnma
OyzeTr oTBeYaTh 3a CBOIO 4acTh npoekra. Ha nekuusax Oyaem BBICITYIIMBATh U 00CYKAAaTh PE3yJIbTaTH,
MONyYeHHbIE KaXJAOH W3 TIpymnm 3a Hefeneo. Bo3MOXHBIM TuilaH  paboTel — cOopka
MPOKAPUOTHYECKOI0 TeéHOoMa Ha OCHOBaHMM JaHHBIX Next Generation Sequencing, mpeackasaHue
I€HOB, (PYHKIIMOHAIbHAS AaHHOTALNS TCHOB, CPABHUTEIbHBIN W/WIH (GUIOTCHETUYECKUN aHaJIN3.

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

ObopynoBanue, HEOOXOIUMOE AJIs1 JIEKIUH: 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 OMOIOTHYECKHUX TTOCIICA0BATEIPHOCTEH.
Perymnspuas u xaornueckas nuHamuka, 20006.

2. Mapk boponosckuii, CBernana ExuimeBa. 3aaqu v peieHus 10 aHaINU3y OMOJIOTHYECKUX
nocienoBareabHOCTe. PeryngapHas u xaornueckas quHamuka, 2008

JomnonHurensHas aureparypa

basoBas kadenpa npenocraBiaseT IUTepaTypy
1. Panpan JI. IlIBapn, Tom @ennke, bpaitan [| ®oii. Uzyuaem Perl. CumBon-Ilnroc, 2009

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

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLIECTBJICHUU 00pa30BaTeJIbHOIO0
npouecca o JMCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

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

st wactu 3ansituii notpedyercs Zoom. Google Drive mis noctyna Kk Marepuainam Kypcea.
[TpuBeTcTBYeTCS HaIMUUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJIsl y9aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

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

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AMCLIMIINHBL,
YMETb IPUMEHSThH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs pa3IMuHbIX 3a/1a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

—TIOCEIECHNS BCEX 3aHATHMH, IPETyCMOTPEHHbIX Y4€OHBIM IUIAHOM I10 AUCIHUILINHE;

—BeJICHUS KOHCIICKTa 3aHATHUM;

—HanpsHKEHHOM CaMOCTOATENBHOM paboThI CTy/IeHTA.

CamocrosiTenpbHas paboTa BKIIIOUAET B Ce0s:

—4TEHUE PEKOMEHJOBaHHON JINTEPATyPBbI;

—TpopaboOTKy y4yeOHOro Marepuaina, IOArOTOBKY OTBETOB HAa BONPOCHI, IMPEAHA3HAYCHHBIX [UIS
CaMOCTOSITENBHOTO U3yUEHUS;

—peleHue 3a1a4, NpeaAaraéMbIX CTyAeHTaM Ha 3aHITHIX;

—IOJTOTOBKY K BBIIIOJHEHHIO 3aJaHUI TEKYIIEN U MPOMEXKYTOUYHOM aTTeCTalUH.

[lokazarenem BiajeHHUs MaTEpUaIOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYeCKOro ero 3amomuHanus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINH KOHTPOJIb 3HAHWI CTYIECHTOB B BHJE PELIEHMS 331a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: buonorus
Nnpo¢uJIb NOATOTOBKH: buonorus n Guonnpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa OMOMH(POPMATHKYN U CUCTEMHOUW OMOJIOTHH
KYpC: 1

KBaJIH(UKALUS: 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

OIIK-6.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI

perIeHus
OIIK-6.2 CnocobeH K HpogecCHOHAIBHOW SKCIUTyaTallH
OIIK-6 Croco6eH 3KCILTyaTHpOBaTh COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
TEXHOIOruYeckoe 000PyI0BAHUE, BBIIONHAT,  |HAYYHO-HCCIIC/OBATEIBCKOM TEXHUKH M COBPEMEHHOTO
TEXHOJIOTUYECKHE OIIEPALUU, YIIPABIIATH TEXHOJIOTHYECCKOTO 060py,[[0BaHI/I$[ A OCYyHICCTBJICHUA
OMOTEXHOJIOTUIECKUMHU MPOLIECCaMH, OMOTEXHOJIOTMYECKHX MPOLIECCOB
MPOEKTUPOBATH DJIEMEHTHI TEXHUUECKUX U OIIK-6.3 CriocoOeH k OIeHKe, aHAIN3y W WHTEPIpPETAINH
TEXHOJOTHYECKUX CHUCTEM, TEXHUYIECKUX MOJTYYEHHBIX B Pe3yNbTaTe OMOTEXHOIOTHIECKHX TPOIIECCOB
00BEKTOB, TEXHOJIOTHYECKIX TIPOIECCOB JAHHBIX
OHOTEXHOIOTNYECKOrO IPOU3BOACTBA HA OCHOBE |OITK-6.4 CrocobeH K MOCTaHOBKE HAyYHO-TEXHMYECKHX
IPUMEHEHHUS 0a30BbIX MHKEHEPHBIX U 3a/1ad C WCIOJH30BAHUEM OMOTEXHOJIOTHYECKUX MPOIECCOB
TEXHOJIOTMYECKUX 3HAHUH 1 COOTBETCTBYIOIIETO 00OPYIOBAHUS
OIIK-6.4 CriocobeH k npohecCHOHANBHON IKCIUTyaTallud U
MOJIEpHHU3AIUU COBPEMEHHOTO TEXHOJIOTHYECKOTO
000pyIOBaHUS MJII OCYIIECTBICHUS OMOTEXHOJOTHYECKHUX
MPOLIECCOB

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaIKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U [IK-12  Croco6en

BbIIBUTAaTh THIIOTC3bI, OICHHUBATH
peuarh 3aiauu, B TOM YUCJIIC pa3pa6aTBIBaTB n

KauecTBO pa3paboTaHHOI MOJEIH

UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH
M3y4aeMBIX SBJIICHUN U MPOIECCOB, CHCTEMHO
aHaJM3UPOBATh HAy4YHbIE MPOOJIEMBbI, OITyYaTh
HOBBIE HAYYHBIE PE3yIbTaThI

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAIbHBIE METOJIbI HCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

I[IK-1.4 Bnmageer MeTogaMu HAONIOACHUS, OIHCAHUS,
UACHTU(DUKAIIH u Hay4HOM knaccudukanuu
OMOJIOrNYECKUX 00BEKTOB

2. [loka3are/iu OeHUBAHUS KOMIIETEHIH
B pesynbrare n3ydenus auciuiuinabl «IIpobnemsl 6nonadopmarnkr/ OMUKCED o0ydaromuiics: 1omkeH:

3HATh:
- OCHOBHBIE OMOWH(pOPMATHYECKHE ATOPUTMBI, 0a3bl JJaHHBIX, (hopMaThl (Paiisios;
- COBEpEMEHHBIE MOJICKYJISIPHO-OHOIOTMIECKUE METOABI HCCIIEIOBAHMUS IPOLIECCOB B KIIECTKE;
- (hm3nUecKue ¥ XUMHYECKHE CBONCTBA HYKIEHHOBBIX KHCIIOT;
- IPOLIECCHI C YYaCTUEM HYKJICHHOBBIX KHCIIOT;
- METO/Ibl HCCIIEZIOBAHUS TEHOMA M HBOJIFOIINH KHUBBIX OPTraHU3MOB.
yMeThb:
- IporpaMMHpoBath Ha si3bikax Perl 1 MySQL;
- IMIUIEMEHTHPOBATh M OTJIAXKNBATh OMOMH(POPMATHIECKUE aJITOPUTMBI;
- IPOEKTUPOBATh U3 3AMOIHATH 0a3bl JaHHBIX.
BJa/IeTh:
- HaBbIKaMH paloOTHI ¢ OONBIIMMU 00beMaMH OMOJIOTHYECKUX JaHHBIX;
- KyJIbTYpOH IUNIAaHUPOBAHMSA M OCYIIECTBICHUS MHOTOCTYIIEHYaTOro OMOMH(OPMATHUECKOTO aHAJIN3a.

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

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




2. OcHOBBI f3bIKa ITporpaMmmupoBanus Perl, peryssipHble BbIpaskeHUs

3. OcHoBHI s13bIKa TiporpamMmupoBanust MySQL, apxurektypa 0a3bl JaHHBIX

4. OCHOBHBIC MTOHATHSI MOJIEKYIISIPHOIN OHMOJIOTHH

5. ANTopuUTM BBIpaBHHBaHUS HYKJICOTHIHBIX TOCeoBaTenbHoCcTel Smith-Waterman

6. AJITopHUTM BBIpaBHHBaHUSI HYKJICOTHIHBIX MocienoBatenbHocTel Needleman-Wunsch

7. llopxompl K MNPENCKA3aHUIO TE€HOB B TIeHOME. PaszHuMma Mexay SyKapuOTUYECKHUMHU U
MIPOKAPUOTHYECKUMH FE€HAMM.

8. MeTtonb! (puoreHeTHUECKOro aHaIu3a.

9. buonndopmarnyeckue 6a3pl JaHHbIX, Genome Browser

10. MeTonp! nccnenoBaHusi FTeHOMa U SKCIIPECCHH T'€HOB.

11. MeTtoap! BBISICHEHUS IEPBUYHON CTPYKTYPbl HYKJICHHOBBIX KHCIIOT.
12. Tlonumepasnas nennas peakuus (I1LP).

13. Peruinkanusi, TpaHCKPHUIILVS, TPAHCIIALMSL.

14. YpoBHU perynsuun sKkcnpeccuu reHoB. CuctemMHas Ouoorusi.

15. Tpancnauus.

16. I'enernueckuii koa. YacTtora BCTPEUaeMOCTH KOJOHOB.

17. Tlonxonp! k aHAIN3Yy OOJIBIINX 00BEMOB OMOJIOTHYECKHUX TaHHBIX.

Bo Bpemst 3aHATHII MOT'YT IPOXOANTH MHTEPAKTUBHBIEC OOCYKAEHHS B yaTax Kypca, 4To Oy[eT SBIAThHCS
JOMAILHUM 3a/laHueM. YCIIEIIHOE BBIIOJIHEHUE BCEX 3aaHUI M0 KypCy U BBIIOJHEHHE KOHTPOJIBHBIX
CpE€30B 3HaHUM JJaeT IPEUMYIIECTBO Ha SK3aMEHE.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[Ipumeps! OuIETOB:

buer Nel

buonndopmarudeckue 6a3pl JaHHBIX.

buner Ne2

I'enernueckuit koa. HacTtoTa BCTPEUaeMOCTH KOJAOHOB.
buner Ne3

AnropuT™M BRIpaBHUBaHUS HYKIICOTHIHBIX TTocienoBarenbHocTel Needleman-Wunsch.
buner Ne4

MeTtoap! (MIOTEHETHYECKOTO aHAN3a.

bumer Ne5

Tpancasanus.

Kputepun onennBanus

Onenka ommuno (10 OGamioB) - BBICTABIISIETCSL  CTYACHTY, ITOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommmuHo (9 ©OamioB) - BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH X Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka ommmuHO (8 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIeMy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Onenka xopoio (7 6amoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/IO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3J1araeT ero, yMeeT MPUMEHAThH IOJIyYeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.



Onenka xopomo (6 0aoB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepuall, IPaMOTHO U
[0 CYLIECTBY HM3J1araeT €ro, yMeer IPUMEHTh I0JyYyeHHbIC 3HAHMUS Ha IPAKTUKE, HO JIOIYCKAaeT B
OTBETE WM B PEIICHUH 3a/1a4 HEKOTOPbIE HETOUHOCTH.

Omnenka xopomio (5 0a/ioB) - BBICTABISETCS CTYJACHTY, €CId OH B OCHOBHOM 3HAaeT Marepual,
IPaMOTHO M MO CYIIECTBY M3JIaraeT €ro, yMeeT MPHUMEHSATh NOJYUYCHHbIC 3HAHMS HA MPAKTUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OueHka ymoBIETBOPUTEIBbHO (4 Oajuia) - BBICTABISICTCS CTYACHTY, MOKa3aBLIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSITHH,
HapYILECHUS JIOTHYECKON MOCIIEI0BATEIbHOCTH B U3JI0KEHHU MIPOrPAaMMHOIO Marepuaia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

Ouenka ymoBieTBOpUTedbHO (3 Oajuia) - BBICTABISICTCS CTYACHTY, NOKa3aBLIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIEeMy OIMMOKM B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OneHka HEYJOBICTBOPUTENBHO (2 Galuia) - BEICTABIACTCS CTYICHTY, KOTOPBIil HE 3HAeT OOJbIIEH YacTh
OCHOBHOTO CcOJep)XaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0Gayur) - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCHUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueaIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu mpoBeneHMH yCTHOTO 3K3aMeHa oOydaromiemycs npepocraBisercs 30 MHHYT Ha IOITOTOBKY.
Onpoc oOyuatomierocs 1o OwieTy Ha YCTHOM JK3aMEHE HE JOJDKeH IMPEBBIIIATh OIHOTO
aCTPOHOMMYECKOI'O yaca.



