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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy oucumnnuHel paspaboTan(a)(m) accucteHTt, K.H. HoBukos A.A. (Kacbenpa matemaTnyeckoro aHanvaa,
otneneHne maremartuku), A.Hobukob@gmail.com

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MNnK-4 CnocobeH yunTbiBaTb 3HAHWUS NPobnemM 1 TeHAeHUMA pa3sutus poiHka MO B
NPOECCUNOHANBbHOW OeATeNbHOCTH

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
LonxeH BeMOHCTPMPOBaTb CMOCOOHOCTL N FOTOBHOCTb:

OCHOBHbIE MOHATUS, TEPMUHONOTMIO BUONHPOPMATUKN.

OCHOBHble METOAbBI UCCNEA0BaHMS 1 MPUMEPDI UCMONb30BAHNS BUOMHPOPMATKM.

Obyyatowmincs LONXKeEH 3HaTb TEOPETUHECKE OCHOBBI BUOMHOPMATHKM.

YMeTb pewatb TMNOBblE 3a4a4u U hOpMynnpoBaTh NPUKNaLHbIe 3a8a4u 61oMHEOPMATHKM.

YMeTb CTPOWTb MOAENN ECTECTBEHHDBIX SIBNEHWI, UCCNELyEMbIX BUOMHADOPMATUKM.

Bnanetb OCHOBHbIMM METOAAMU UCCNEA0BAHNS, CMONb3YIOWUMM BUOVHIDOPMATUKY.

BnageTb HaBblkaMu MHTYMTMBHOMO MOAX0a K PEWEHUIO HECTaHAAPTHbIX 3a4a4 C NpUBIeYeHneM BUOMHGOPMATHKM.
JeMoHCcTprpoBaTh CNOCOBHOCTb 1 FOTOBHOCTb pelaTth 3aaayun, MCnonb3ayolwme MeTonbl GUOMHEOPMaTHKM.

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHnas gncuunnuHa (Moaynb) BkoveHa B pasgen "61.8.10B.05.01 OucumnaumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHoi obpasosartenbHoi nporpammel 02.03.01 "MaTemaTnka 1 KoMnbloTepHble Haykn (MaTemMaTmyeckoe u
KOMMbIOTEPHOE MOAENMPOBAHME)" U OTHOCUTCS K AUCLMNINHAM MO BblOopy.

OcBaunBaetcs Ha 4 Kypce B 8 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMUaxX C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyaloLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBnseT 3 3a4eTHbIX(ble) eauHuML(bl) Ha 108 yaca(os).

KoHTakTHas paboTta - 40 4aca(oB), B TOM Yucne nekuuu - 20 yaca(oB), NpakTuyeckne 3aHsTus - 20 4aca(os),
nabopatopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 68 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMANHBI: 3a4eT B 8 ceMecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / MX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckunellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 1. BBeneHue B MONEKYNAPHYIO
1. 6vonoruio 1 GBroTexHonoruu. 8 10 0 0 17
Tema 2. AnropuTMbl Ha CTPOKax.
2.|CtpokoBble MeTpuku. VicnpaeneHue 8 0 10 0 17
ownb0oK. ANropmnTMbI HA FeHax.
3 Tema 3. ['padpoBble anropuTMbl B 8 0 10 0 17
‘|6uounHcpopmatuke.
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Buabl n yachbl
KOHTaKTHOW paboThbl,
N Pa?..lJ.enl:;:I g;l;:#:nnuuu / Cemectp nx T[()g.ﬂ,gg:)l(()ocrb Camoc’:)z%sg;nwaﬂ
e P | pagortr |
4. 'rl'eel_rrloaMﬁ.KsseueHme B CPaBHUTENbHYIO 8 10 0 0 17
toro 20 20 0 68

4.2 CopepxaHue AUCUUMIUHLI (MOBYNS)
Tema 1. BBepeHne B MONEKynsipHyr 6Monoruto u 6MoTexHonoruu.

MepBunyHasa cTpykTypa 6enkos, matpuuHas PHK, koamposaHue 6enkos OHK. BropryHas, TpeTMyHas, 4yeTBepTuYHas
CTPYKTYpbl 6ENKOB, aKTUBHbIE LIEHTPbI. [MCTOHBI, reomeTpuyeckme ceoictea OHK. Kogupytowas OHK, mycopHas OHK.
OHTPOHBI, 9K30HbI U cnaancuHr. OTAn4ns pasamHoxeHms 1 nameH4nsoctn JHK npokaproTos 1 aykapuoTos,
mMutoxoHapuansHaa OHK. O630p akcnepuMeHTanbHbIX METOAOB B Hronoruu.

Tema 2. Anroputmbl Ha cTpokax. CTpokoBble MeTpuku. UcnpaBneHue oluM60K. ANropuTMbl Ha reHax.

PaccTtosHus MeXnay nocnenosarteNbHOCTAMU, 3BONOLUMOHHbIE pacCToaHUA, MaTpuLlbl 3aMeH, rnobanbHoe 1 nokanbHoe
BblpaBHUBaHME. PaccTosHus MexXay nocnenoBateibHOCTAMU, 3PGOEKTUBHbIE aNrOpUTMbI MOMaPHOro BblpaBHUBaHUS,
MHO>XeCTBEeHHO€E BblpaBHBAHME 1N 3BPUCTUKN.

AnropuTMbl moncka NOACTPOKM B TEKCTE, CYPIUNKCHOE AepeBO U MacCyB, NOCTPOEHUE CXaTbIX MHOEKCOB MO reHoMy,
BWT. Mowck noactpoku ¢ ownbkamm, aBpuctuyeckne noaxonpl, BLAST.

"eHbl. ANrOpUTMbI NPeacKasblBaHNs reHoB, CTaTUCTUYEeCKUe Noaxoabl U NoAXoAbl, OCHOBAHHbLIE Ha CXoAcTBe. YTeHne 1
cbopka reHoMoB. McnpaeneHue owmnboK B AaHHbIX.

Tema 3. MpachoBbie anropuTMbl B 6UonHdOpMaTuKe.

Cbopka reHoMOoB, rpacooBbie anroputMel B BrionHgopmatuke, rpadpbl ae bproliHa. BeluncnntensHas
MacC-CrneKTPOMETpUsl, BOCCTaHoBNEHNE 6enkoB no cnekTpy. CpaBHUTENbHAS FEHOMKKA, FTEHOMHbIE MEPECTPORKM 1
HaxoxeHue 6110KoB cUTHeTUU. MonekynsipHas 3BOMIOLIMS, anrOpUTMbl KNacTepuaaumm.

CkpbITble MapKOBCKUE MOgeNM B BonHbopMaTuke.

Tema 4. BBeaeHne B CpaBHUTENbHYHO FEHOMUKY

dunoreHetuyeckme nepesbs 16sPHK n 18sPHK-tectbl. Pabota ¢ 6aszamu naHHbix GenBank, EMBL n DDBJ. ®opmathbl
fasta, fna (fasta nucleic acid), ffn, ,ppfa, faa ("fasta amino acid"), frn. Metabonundeckune cetu, 6enkoeble MeTabonunyeckne
cetn. Mytaums, KpOCCUHroBep, NOOBOE Pa3MHOXEHWNE, NNasMnabl, BCTaBKWU, UHBEPCUN.

5. MNepeueHb yue6HO-MeTOAMYECKOrO 0becnevyeHns st CaMOCTOsSITeNbHOW paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSIX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTepatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaOWMXCS PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPOI U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKMIOYAS:

Mopsaok opraHM3aummn 1 ocylecTBieHNs 0bpasoBaTenbHON AeaTenbHOCTH No o6pasoBaTesibHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam Hakanaepuara, nporpamMmam crieyuanuteTa, NporpamMmmam MarucTpatypbl (yTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBeneHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pPasoBaTeNbHOMO YYpEX AeHNS
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHbiii yHUBEpCUTET"

JokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkcKoro) dpegepanbHoro yHmBepcuteTa

6. POHA, OLLEHOUYHbIX cpepncTts no gpucuvmninHe (MO,I:I,yﬂIO)

DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HANPaBNeHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.
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B dhoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas uHpopMaums:

- COOTBETCTBME KOMNETEHLUIA MNaHMPYEMBIM pe3dynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHune oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasnsaeMble K OEenCcTBuAM 06y‘-laIOLIJ,I/IXCSI,
OEMOHCTPUMpPyeEMbIM peayibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMANAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUMN/IHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4eOHOM nuTepaTypbl.
Nutepatypa MoxeT ObiTb AOCTYMHa 0by4aloWwmnMcs B 0AHOM U3 ABYX BapuaHToB (MO0 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npaeoobnanatensamu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum buneTam B COOTBETCTBUM C NMpasunamu nonb3osaHust HayyHol 6ubnnoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI OMCTAHUMOHHO 13 NtoBON TOYKM NpY BBELEHMM 0OYYaIOLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcUTeT". Mpr MCNONb30BaHMK NEYaTHBIX M30AHUA BBNNOTEYHBbI
POHA, OOMKeEH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarwerocs n3 ymcna nuL, 0LHOBPEMEHHO OCBaUBAIOWMNX OAHHYIO ONCLMMNNHY.

MepeyeHb OCHOBHO 1 NONONHUTENBHON Y4ebHOM NMTepaTtypbl, HEOOXOAUMOI 4N OCBOEHUS AMCUMNANHBLI (MOayns),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OOHOBNEHWIO NPU N3MEHEHWM YCNIOBUIA
noroeopoB KDY ¢ npasoobnanatensiMu aNeKTPOHHbLIX U34aHWUIA U NPU N3MEHEHMM KOMMNEKToBaHUS (ooHaoB Hay4yHoi
onbnuortekn KPY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

Anroputmbl B 6rionHcbopmartuke - hitp://bioinformaticsinstitute.ru/courses/bioalgo

BeeneHue B anroputMbl BUOMHAPOPMATIKM -
https://mipt.ru/education/chairs/bioinformatics/education/courses/bachelor_courses/introduction_to_bioinf_alg.php

BeeneHve B anroputMbl BuonHgpopmaTku - http://www.itmm.unn.ru/courses/vvedenie-v-algoritmy-bioinformatiki

9. MeToguyeckue ykasaHusi gisi 06yyaroLLLMXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
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Bup pabor

MeToaouyeckme pekomeHoauum

nekunn

B xone NeKLUMOHHbIX 3aHSATWI BECTU KOHCTNEKTUpPOoBaHne ydebHoro matepuana. Obpalats BHUMaHue
Ha KaTeropvu, opMyNIMPOBKY, PACKPbIBAIOWME COAEPXAHUE TEX UMW NHBIX SBIEHUI 1 NPOLIECCOB,
Hay4Hble BbIBOAbI U NPaKTU4YECKNE PEKOMEHLALMN, MONOXNTENbHbIA OMNbIT B OPATOPCKOM UCKYCCTBE.
XenaTenbHo ocTaBnTb B pabo4mnx KOHCMEKTax rnosisl, Ha KOTOpbIX Aenatb NoMeTKn 13
PEeKOMEHA0BAHHOM NMTEpaTypbl, LOMOMHSOWME MaTepran NPOCNyLWaHHOR NeKUUK, a TakxXe
noAyepkmeaolLme 0cobyto BaXKHOCTb TEX U UHBIX TEOPETUYECKMX NMONOXEHN. 3anaBaTb
npenoaaBaTento YyTOYHSOWME BOMPOCHI C LIENbIO YSICHEHNS TEOPETUYECKIMX NMONOXEHWUN, pa3peLleHus
CMOPHbIX CUTYaLLNIA.

B xone noaroToBkM K CEMUHAPaM M3y4nTb OCHOBHYIO NUTepaTypy, 03HaKOMUTBLCS C AOMONHUTENbHOM
nMTepaTtypoii, HoBbIMM MybnMKauusMy B MEPUOLNYECKUX N3AHNSX: XypHanax, rasetax v 1.4. Mpu
9TOM y4ecTb pekoMeHaauuy npenogaeatenst n TpebosaHus yuebHo nporpammel. opabaTbiBath
CBOW KOHCMEKT NeKUMn, fenas B HeM COOTBETCTBYIOLME 3anncy U3 NTepaTypbl, PEKOMEHA0BaHHOM
npenogaeatenem v NpenycMoTPeHHoM y4ebHo nporpammoit. MoAroToBUTb TE3UCHI AJ1s1 BbICTYMNEHWIA
no BCeM y4ebHbIM BOMpocaM, BEIHOCKMMbBIM Ha CeMuHap. [0ToBSICh K Aoknamy unm pedepatnBHOMy
cooblleHmio, obpallaTbcst 3a METOAMYECKO NMOMOLLbIO K Npenoaasatento. CocTaBuTb NiaH-KOHCMEeKT
CBOEro BbiCTyneHust. MNpoaymMaTte NpuMepsbl ¢ Lenbio 06ecrneyeHnst TECHOM CBS3U M3y4aeMoi Teopun
C peanbHol XM13Hbto. CBOEBPEMEHHOE 1 KA4ECTBEHHOE BbIMONIHEHNE CaMOCTOSITENbHON PaboThl
6asupyeTcst Ha COBNMIOAEHNN HACTOSIUMX PEKOMEHAALIMIA U N3Y4EeHU PEKOMEHO0BaHHON NnTepaTtypbl.
CTynEeHT MOXET LOMOMHUTL CMIMCOK UCMOMb30BaHHON NTEpaTypbl COBPEMEHHBIMU UCTOYHUKAMY, HE
NpPeLCTaBNEeHHbIMU B CNNCKE PEKOMEHLOBaHHOW NTepaTyphbl, U B AanbHEeM NCnonb30BaThb
co6CTBEHHbIE MOArOTOBNEHHbIE y4ebHble MaTtepuansl NPy HaNMCaHUM KYPCOBbIX U AWUMIOMHbIX paborT.
B xone noaroToBkM K CEMUHAPaM M3y4nTb OCHOBHYIO NUTepaTypy, 03HaKOMUTBLCS C AOMONHUTENbHOM
nMTepaTtypoii, HoBbIMM MybnMKauusMy B MEPUOANYECKUX N3AHNAX: XypHanax, raseTtax v 1.4. Mpu
9TOM y4ecTb pekoMeHaauuy npenogaeatenst n TpebosaHus yuebHo nporpammel. opabaTbiBath
CBOW KOHCMEKT NeKUMn, Aenas B HeM COOTBETCTBYIOLWME 3anncy U3 NTepaTypbl, PEKOMEeH40BaHHOM
npenogaeatenem v NpenycMoTPeHHoM y4ebHo nporpammoit. MoaAroToBUTb TE3UCHI AJ1s1 BbICTYMNEHWA
no BCeM y4ebHbIM BOMpocaM, BEIHOCMMbBIM Ha CeMuHap. [0ToBSICh K Aoknamy unm pedepatnBHOMyY
cooblleHmio, obpallaTbcst 3a METOANYECKO NMOMOLLbIO K NpenoaasaTento. CocTaBuTb NiaH-KOHCMEeKT
CBOEro BbiCTyneHust. MNpoaymMaTte NpuMepsl ¢ Lenbio 06ecrneyeHunst TECHOM CBS3U M3y4aeMom Teopun
C peanbHol XMn3Hbto. CBOEBPEMEHHOE 1 KA4ECTBEHHOE BbIMONIHEHNE CaMOCTOSITENbHON PaboThl
6a3upyeTcst Ha COBMIOAEHNN HACTOSIUMX PEKOMEHAALIMIA U N3Y4EeHU PEKOMEHO0BaHHON NnTepaTtypbl.
CTynEeHT MOXET LOMOMHUTL CIMCOK UCMOMb30BaHHON NTEpaTypbl COBPEMEHHBIMU UCTOYHUKAMY, HE
NpPeLCTaBNEeHHbIMU B CNNCKE PEKOMEHLOBaHHOW NTepaTypbl, U B AanbHEWeM NCnonb30BaTb
co6CTBEHHbIE MOArOTOBNEHHbIE y4ebHble MaTepuansl NP HanNMCaHUK KYPCOBbIX U AWUMIOMHbIX paborT.

npakTuyeckme
3aHATUS

B xone noaroToBKM K NPaKTUHECKMM 3aHSTUAM M3Y4UTb OCHOBHYIO UTEPaTypy, NEKLMU.
BHumaTenbHO cnywatb 1 KOHCRekTMpoBaTh 6a30Bble NpUMepbl, pa3bupaeMble NpenosaBaTeneM.
3apaBath YTOUHSIOWME BONPOCH B X04e peleHns 6a3oBbix 3anay npernogasatenem. Mpu pelweHnm
LOMaLWHMX 3aaHNi Neproanyeckn BO3BpalLaTbCs K pa3obpaHHbIM Ha NMPaKTUYECKMX 3aHATUSAX
3anavax. CBOEBPEMEHHO 1 NMONMHOCTLIO pellaTh 3a4ayM Ha CaMoCToATeNbHyo paboTy.
CBOEBPEMEHHOE 1 KAYECTBEHHOE BbINOIHEHNE CAMOCTOSITENBHOM paboThl 6a3npyeTcs Ha
COONI0AEHNN HACTOSIWMX PEKOMEHAALIMIA U N3YYEHUN PEKOMEHOOBAHHON NnTepaTypbl. 3anasatb
BOMPOCHI B TEX MECTAX PELIEHUS 3a0aY, Bbl3BABLUMX 3aTPYLHEHVE NPU CaMoCToATENbHON paboTe.

camocTos-
TenbHas
paboTta

CamocTosiTenbHas paboTta Beoetcs B TOI Xe TeTpaau, Y4To 1 NPaKkTUYeckne 3aHaTus.
CamocTosiTenbHas paboTa - 9T0 OTAENbHbIA 6N10K KOTOPbLIV BblAENSETCS 3aroNoBKOM, HanpuMep,
"omalwHmne 3anaHune". PekomeHayeTcs npopabaTtbiBaTb Matepuasn HeNnocpencTBEHHO nocne
npakTU4ecknin 3aHATui. [Npu peweHne 3ajay n NPUMEPOB PEKOMEHAYETCS UX BbINONHEHUE MO
obpasLy 13 NPakTU4ECKOro 3aHSATHS.

3a4et

MoaroToska K 9K3aMeHy Unu 3a4eTy BEOETCS Ha OCHOBE Kypca Nekuni Unnm peKoMeHL0BaHHOWA
nutepatypbl. Heo6x0OMMO 3HaHVE M MOHUMaHWE BCEX MOHATUIN, ONPELENEHWIA, yTBEPXAEHUIA, NEMM U
TeopeM. Heobxooumo ymeHune popMynmpoBaTb TEOPEMbI B DOPME HEMPOTUBOPEUMBBIX NOMMYECKIX
KOHCTPYKUMIA. XKenatenbHom yMeTb CTPOUTb U NMPUBOAUTL MPUMEPbI K COOTBETCTBYIOWNM
onpeneneHnsm u yTeepxaeHnsiM. Heobxoaonmo 3HaHne [okasaTenbCTBa TEOPEM U OCTaNbHbIX
YTBEPXAEHWN.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNNVHBI (MOZYNS).

CtpaHnua 6 13 9.
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp Ans pacnedarky pasaaroyHbix MaTepuanos.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

I'Ipvl Heobxo0aMMoCTn B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATME UHPOopMaLUK 06y'-|a}OLIJ,I/IMI/IC$I MnHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- co30aHne TEKCTOBOW BEPCUM NtoBOro HETEKCTOBOIrO KOHTEHTA AJ1si er0 BO3MOXHOM0 NpeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE AN pa3fnyHbIX NOMb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- cO34aHVe BO3MOXHOCTEW A5 06y4atolwmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX NCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMSI HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIMIA;

- MPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHn3aunm pasnmnyHbIX
POPM NHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTYT
6bITb MCNONb30BaHbl ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aLmmn GOoPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU cAa4m oby4atowmMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAONXUTENBHOCTY UX COAYN:

- NIPOAONIXUTENIbHOCTU COoa4n 3a4éTa UM aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atolerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®FOC BO 1 yuebHbiM nnaHoM no HanpasneHuto 02.03.01
"MaTtemaTturka v KOMNbIOTEPHbIE HAayKn" 1 NPOGOUII0 MOArOTOBKM "MaTemMaTnyeckoe u KOMMbIoTEPHOE MOAENNPOBaHNE".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.1B.05.01 Anroputmbl 6uonHGbopMaTukiu

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHBIE HAYKM
Mpodounb noarotoskn: MartemMaTnyeckoe 1 KOMNbKTEPHOE MOOENNPOBaHUE
KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcHoBHas nuTeparypa:

BeeneHve B 6uonHgopmatuky / A. Jleck ; nep. ¢ aHrn. nod peg. 4.6.H., npog. A.A. MupoHoBa 1 g.x.H., npod. B.K.
Wesipaca .? Mockea : BUHOM. Nabopatopwsi 3HaHuid, 2009 .? 318 c., [2] n. uB. un. : un., Tabn. ; 25 .7 3arn. u aBT. opwr:
Introduction to bioinformatics / Arthur M. Lesk .? ISBN 978-5-94774-501-6 ((8 nep.)) , 1000.

MeTonbl MONEKYNAPOHOA comnoreHnm [TeKCT: SNeKTPOHHBIA pecypc] : yuebHo-MeToauyeckoe nocobue / H. N. Akbeposa ;
KasaH. chenep. yH-T, IH-T oyHaaMeHT. MeanumHbl 1 6uonorum, Kad. broxuMum n 6notexHonorum .? SnekTpoHHbIe
JaHHble (1 cpaiin: 0,39 M6) .? (KasaHb : KaszaHckuin henepanbHbiii yHuBepcuTeT, 2014) .? 3arn. ¢ akpaHa .? Ing 3-ro
cemectpa .? Bbix. gaH. opur. ney. uag.: Kasaxb, 2014. Pexum goctyna: Tonbko Ans CTyAEeHTOB U coTpyaHnkos KDY .?
URL:http://libweb.kpfu.ru/ebooks/01-IFMB/01_012_000708.pdf.

JdononHutenbHasa nuteparypa:
MeTunnpoBaHme reHoB-CynpeccopoB Npu pake npoctathl : yiebHoe nocobue no kypcy 'BronHgopmatuka' / H. U.
Akb6eposa, N. N. NbparnmoBa ; KasaH. roc. yH-T .? KasaHb : Mag-Bo KasaH. roc. yH-Ta, 2008 .? 33 ¢. : un. ; 21 .7
Bubnuorp.: c. 32-33 (12 Hass.), 100.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.1B.05.01 Anroputmbl 6uonHGbopMaTukiu

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpaeneHnue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHbBIE HAYKK
Mpodhunb noarotoskn: MartemMaTnyeckoe 1 KOMNbKTEPHOE MOOENNPOBAHUE
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

CtpaHnua 9 13 9.




