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1. IEJIX OCBOEHUA N CHUIIJINHBI

Ienpro ocBoeHmMs qucruiuinHe " BronHpopMaTuka" sBigercs: popMHpoOBaHUE OCHOBOIIOIATAIONINX MPEICTAaBICHHH O
6ronH(pOPMATHKH U €€ BO3MOXKHOCTSX; O IPIIOKEHHN METOTOB OHOMH(DOPMATHKH, B TOM YHCIIE, TCOPETHIECKOTO aHAIN3a U
KOMIBIOTEPHOTO MOJICINPOBAHHUS, I pelleHns] QyHIaMEHTAIBHBIX U MPUKIIaJHBIX ONOMEIMIMHCKUX 3314, YTO [TO3BOJIHUT
B OY/IYIIIM MOJIOJIBIM CIICIIHAITUCTaM ObIcTpee U 3 PeKTHBHES BKITFOYHTHLCS B UCCIICIOBATELCKYIO Pa0boTYy.

38.,[[8.‘{aMI/I HU3YYCHUA JUCHUITIMHBI SABJIAKOTCA:

npuobperenue 3HaHUK B 0061acT OMOMH(OPMATHKH, SBISIOMIEHCS (GyHIaMEHTOM Uil HOHUMaHUs (YHKIIMOHUPOBAHUS
OMOJOTHYECKHUX CHCTEM Ha MOJIEKYISIPHOM YPOBHE, @ IMEHHO, H3ydEHHE OCHOBHBIX IIOIX0JI0B, METOIOB U QJITOPUTMOB
aHanM3a OMOJTOTHYECKHX ITOCIEN0BATENHOCTEN; 3ydEHNE OCHOB aHAIN3a IPOCTPAHCTBEHHBIX CTPYKTYpP OHOIIOIMMEPOB.

Pe3yJ'ILTaTLI O6y‘IeHI/I$I O AUCHUINIMHE HAITPaBJICHBI HA JOCTHXKCHUC NHANKATOPOB!:

OIIK-6.1. IIpuMeHsieT crienranu3upoBaHHOE IPOrpaMMHOE 00ecTIeueHUE Il MaTeMaTHIecKoi 00pabOTKH JaHHBIX
HAOJIONEHNH 1 SKCIIEPUMEHTOB TIPH PEIIeHNH 3a/1a4 MPO(ECCHOHATBHOM eI TeNbHOCTH.

OIIK-6.2. OcymectBisieT 3G ek THBHBIN MOUCK HHPOPMAIINN, HEOOXOIUMOM TS pEIIeHHs 3aa49 PoPeCcCHOHATEHON
JIESITENIBHOCTH, C MCTIOJIb30BAHUEM TPABOBBIX CIIPABOYHBIX CHCTEM H MPO(ECCHOHATBHBIX MEIUKO-OHOIOTHIECKIX 0a3
JIAaHHBIX.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: 51.0.04.09

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKe 00y4al0Ierocs:

Bricmias matematuka

buonorus

Buoxumus

CoBpeMeHHBIC TEXHOJIOTHH TI0MCKa 1 00paboTKH HH(OPMALIUH

Teopus BeposTHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

CTaTHCTHYCCKHE METOAbI aHAJIM3a B OHOJIOTHH U MCIUIIUHE

OO01as u MequIMHCKas Onodusnka

2.2 JIucuMnJIuHbI M NPAKTHUKH, 1JIS KOTOPbIX OCBOEHUE JTAHHOU JUCHMILIMHBI (MOAYJIs1) HEO0OX0AUMO KAK
npeauecTpyouiee:

[ToxaroroBka k caade u coaga TOCyHapCTBEHHOTO SK3aME€HA

IToaroroBka K MpoIeaype 3aliThI M 3allIiTa BEITYCKHON KBaJIH()UKAIIMOHHONW pabOTHI

OpraHmaumI HaYYHBIX U MeHI/IKO-6I/IOHOFHIIeCKI/IX I/ICCJ'IGI[OBaHI/Iﬁ

3. KOMIETEHIIMY OBYYAIOIETOCSI, ©OPMUPYEMBIE B PE3Y.JILTATE OCBOEHHSI TUCIAILIAHBI
(MOZY.JIs)

OIIK-6: Cnioco6en odecieunBaTh HHPOPMAIMOHHO-TEXHOJIOTHYECKYIO MOIEPKKY B 00J1aCTH 3IPABOOXPAHEHNS ;
NPUMEHSATh cpeAcTBa HHGOPMALMOHHO-KOMMYHHKALMOHHBIX TEXHOIOTHI U pecypchl OMOMH(OPMATHKH B
npogecCHOHATBHOI 1eSITeIbHOCTH; BBINOJIHATH TPpeOoBaHNs NH(POPMALMOHHOI 6€301aCHOCTH

3HaTh:

Js noctmxenust OIIK-6.1. 3HaTh: MporpaMMHOe 0OecIieueHHe ISl MaTeMaTHIeCKOW 00pabOTKH JaHHBIX HAOIIONECHUN 1
IKCIICPIMEHTOB.

Just noctmxenust OIIK-6.2. 3HaTh: OCHOBBI HCIOJIb30BaHUS OHONIUOTEK CIPABOYHBIX CHCTEM U MPO(ECCHOHATBHBIX MEIHKO-
OHMoMOrnIecKux 0a3 JaHHBIX.

YmMmernb:

Jnsa noctmxenust OIIK-6.1. yMeTh: MPUMEHATH CHICNUATN3UPOBAHHOE MPOTPAMMHOE 00ECTICUCHHUE T MaTeMaTHIECKO M
00paboTKH JaHHBIX HAOIIOICHUH 1 SKCIICPIMEHTOB MPH PEICHNUH 3a/1a9 MPO(HECCHOHATBHON AeSTEIFHOCTH.

Jns noctrxenus OIIK-6.2. ymers: OcymmecTBuaTh 3 PEeKTHBHBIN MOUCK HHGOPMAIHY, HEOOXOAUMOHN JUT PelIeHUs 3a71a4
npoecCHOHaNbHON NesSTENbHOCTH.

Baanernb:

Junst noctixennst OIIK-6.1. BnajgeTs: HaBBIKaMU MaTeMaTH4eCKOH 00pabOTKN JaHHBIX HAOJIIOAEHNI U SKCIIEPUMEHTOB.
Juns moctmxenns OIIK-6.2. BraneTs: HaBBIKaMH TIOMCKa HH(GOPMAIIINH, HEOOXOJMMOM IS pEIIeHNs 3a1a4
npodeccHoHaNBHOM NeATeTbHOCTH, C MCIOIb30BAHNEM IIPABOBBIX CIIPABOYHBIX CUCTEM U MPOQECCHOHANBHBIX MEIUKO-
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OHOJIOrHYecKuX 0a3 JAHHBIX.

B pe3yjabTaTe OCBOCHUA TUCHUIIJINHBI 06y‘lalOIlIHﬁCﬂ JOJIZKCH

3.1 |3narn:

3.1.1 [ Crmoco0BI HAXOAUTH M UCTIOIB30BATh HH(OPMALIIO, HAKOIIEHHYIO B 0a3aX JaHHBIX 110 OMOJIOTHIECKUM
00BEKTaM.

3.2 | YMmeTh:

3.2.1 | HaxoauTh 1 HCHONB30BaTh HH(OPMAIIHIO, HAKOIUICHHYIO B 0a3aX JaHHBIX 0 OHOIOTHYECKUM 00BEKTaM,
BKJIIOYAsl HyKJICHHOBBIE KMCJIOTHI U OCJIKH.

3.3 | Bnagern:

3.3.1 | ocHOBHBIMH OMOMH()OPMATHIECKIMHU CPEACTBAMH aHAJIH3A.

4. OFLEM JUCLMILIMHBI (MOLYJI5T)

OOwas TpyaoeMKoCcTb 33ET
YacoB 1o yueOHOMY IUIaHy : 108 Bupbt KOHTpOIIsL B ceMecTpax:
B TOM YHCIIC
ayJAUTOPHbIE 3aHATHS : 66 3a4eTsl 7
caMoCToOsITeNbHAs paboTa : 33,5

KOHTaKTHas pabora: 74,5

UKP: 8,5
5. CTPYKTYPA U COAEP)KAHUE TUCHUIIJIMHBI (MOIYJIST)
Kon HaunmeHnoBaHue pa3/iesioB U TeM /BH/I 3aHATHUS/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kvpc
Pa3nen 1. Buonndopmaruka kak Hayka.

1.1 1. Bronndopmarnka kak Hayka. Bumsl Orosiormaeckix 7 6 JI1.1J12.1
nocaenoBarenbHocTel. Mcrounnku. buonndopmaTtiueckue 6a3bt 0122233435
JIaHHBIX. 26
/JTex/

1.2 2.CBs13b OMOMH(DOPMATHKHI 1 MOJICKYILIpHOIT OnoTexHomoruu /JIex/ 7 4 JI1.1J12.1

1.3 1. OCHOBBI HCTIIOJB30BAHMUS OMOIUOTEK CTPYKTYP JJISl IIOCTPOCHHS 7 2 JIT.1J12.1
JIByMEPHBIX MOJEIIEH MOJIEKYIL. 2596
Mp/

1.4 2. MonekyaspHO-OHOIOTHIECKUE OCHOBBI OHOMH(DOPMATHKH. 7 2 JIT.1J12.1
WudopmannoHHO KOMIBIOTEpHBIE U VIHTEpHET-KOMITOHEHTHI
OMOMH(pOPMATHKH.

Mp/
1.5 1. Ilpumenenus OnonHpopmMaTuky 1 Ononmwkenepu. /Cp/ 7 15,5 JI1.1J12.1
313233 54 35
26 27 28
Paspnen 2. Ba3bl JaHHBIX.

2.1 1. Crioco6b1 mpeacraBieHust HHGOPMALMY O OCIEN0BATENbHOCTSIX. 7 6 JI.1J12.1
OCHOBBI CTPYKTYpHI 0a3 JAHHBIX: 3aMKCH, MOJIs, 00bEKTh. DopmaThl 213557 38
3armucu FASTA, BLAST, GenBank, PDB. Knaccuduxanus 6a3 qaHHBIX.

OcHoBuble 0a3bl nandbix: GenBank, EMBL, SwissProt, TTEMBL, PIR,
PDB, 6anku 6enkoBbix cemeiictB (ProDom, PFAM, InterPro, SCOP),
MeTabosueckne 0a3bl JaHHBIX, TeHeTHUeCKre OaHKU ((DU3HMYeCKUe
kapTel, OMIM), cienuanu3upoBaHHbIe OAHKH JaHHBIX.

/JTex/
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2.2 1. CpoiictBa napopmMarmu. ['eHepanus 1 penentys HHPOPMAIIUH. 7 2 JIT.1J12.1
OcobeHHocTH reHeTnYeckoi nupopmaiu. buonHpopmannoHHbIe 21025
naHHbie, cetd U 6a3pl. NCBI u cepBuchl.

Mp/

2.3 2. ®opmarsr 3amucu Fasta, Genbank, PDB. EMBL. Swiss-PDBviewer. 7 1 JI1.1J12.1
INonck roMONOTHYHBIX OCIEAOBATEIFHOCTEH B Oa3ax faHHBIX. /IIp/ 35
Pa3gen 3. YpoBHM CTPYKTYPHO# Opranu3auuu 0ejaKoB.

3.1 1. PaboTta ¢ mporpammoit Bu3yanuzanuu Makpomosekya RasMol I1. /JTa6/ 4 JI1.1J12.1

32 INepBuunas cTpykTypa 6enka. Bropuunas, TpeTHuHas U YeTBEpPTUYHAS 1 JI.1J12.1
CTPYKTYPBI TPOTEHHOB. MOTUBBI U ToMeHbI. DyHKIIUU OETIKOB, CBSI3b CO 223557 38
cTpykTypoil. COBpeMEHHbIE METOIBI PE/ICKa3aHNs BTOPHYHOMN 1
TPETUIHOH CTPYKTYpHI OSITKOB Ha OCHOBE IIEPBUYHOI CTPYKTYpEI. MeTox
MOJICIIUPOBAHUSI [0 TOMOJIOTHAM. ba3bl JaHHBIX MPOCTPAHCTBEHHBIX
CTpyKTYp Onomosmmepos. /TIp/

Pasnes 4. MeToabl onpeaeaeHus NPOCTPAHCTBEHHON CTPYKTYPbI
OnonoMMepoB.

4.1 1. Ctpykrypa 3anucu PDB. AHanu3 CTpyKTypHBIX 0COOSHHOCTEH. 7 4 JIT.1J12.1
[Ipenckazanue BTOpUYHOI cTpyKTyphl. IIpenckazanue TpeTHuHON 0122233435
CTPYKTYPBI OCJIKOB MO TOMOJIOTHH. MoiennpoBaHie ToMoioros. /Jlex/ D6 37 08

4.2 1. PaGoTa ¢ 6aHKOM MpOCTpaHCTBEHHBIX CTPYKTYp PDB. CTpyKTYpHI 7 4 JI1.1J12.1
6enxoB (RASMOL, SwissPDBViewer). PaboTa ¢ mporpammoit
BH3yanu3auuu Makpomoiiekyn RasMol 1. /J1a6/

43 1. Bropuunsie crpyktypsl PHK. /TIp/ 7 1 JI1.1J12.1

21233537

4.4 2. Ctpykrypa 3anmucu PDB. AHanu3 CTpYKTYPHBIX 0COOCHHOCTEH. 7 1 JIT.1J12.1
Mogemuposanue. /IIp/

4.5 1. @onnuHr u ero pacno3nasanue. /Cp/ 7 10 JIT.1J12.1

2122233435
26 07 28
Paznea 5. [Ipeackazanne pyHKIIMOHAJIBHBIX 0CO0eHHOCTEH
0HMOMOIMMePOB MO MOC/Ie0BATEILHOCTH.

5.1 1. AHanu3 TOMOJIOTOB U (PYHKIIMOHAJIBHBIE CUTHAIBL. JIMIepHbIC TENTHIBI 7 6 JI1.1J12.1
1 TpaHcMeMOpaHHbIe cerMeHThI. CaliThl MOAM(HUKANN OEITKOB 0132333455
(Tmuko3umpoBanue, GochopumupoBanue u T.11.). PyHKIIMOHATBHEIE 26 07 28
caiirel IHK. I'ensl npoxapuot u 3yapuoT. CpaBHUTEIbHBIE METOABL
MpeIcKa3aHus TeHOB.

/JTex/

5.2 2. Iouck PHK c 3agannoit crpykrypoit (TPHK u T.11., perynstopusie 7 4 JIT.1JI2.1
yaactku MPHK). /JIex/

53 1. AHHOTHpOBaHHE NOCIEIOBATENEHOCTH (ITOUCK OETOK-KOUPYIOMIIX 7 4 JI1.1J12.1
obnacreil, MOUCK (PYHKLIMOHANBHBIX caiiToB). [Ipenckazanue
CTPYKTYpPHBIX 0cOOCHHOCTEH OenkoB. [IpenckazaHue BTOpHYHOI 1
TPETHYHOH CTPYKTYPHI OEIIKOB 1O ToMoJoruu. /J1ad/

5.4 2. llpenckazanue napamerpos crnupanu JJHK. 7 2 JIT.1J12.1
/J1ab/

5.5 1. lnunamMuueckoe NporpaMMHPOBaHUE U IUHAMHYECKUE MOIEIH 7 1 JI.1J12.1
PHK. /MTlp/ 21022233435

26 07 28
Paznes 6. DBoJloMsA Ha YPOBHE MOJIEKY.I.

6.1 1. DBoITOIHS MOJIEKYJT 1 OPTaHU3MOB (TOPU30HTANBHBIN TIEPEHOC, 7 2 JIT.1J12.1
OPTOJIOTH, TApaJIoTH, AePeBhs reHOB). DuitoreHeTHUEcKoe AEPEBO. 313233 354 35
Moenu 3BOJTFOLIMH. DBOJIIOIUS HA YPOBHE TeHOMa. AHAJIN3 D6 37 58

TIOITYIISIIMOHHBIX JaHHBIX. /JIek/
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6.2 1. OBouttonus MOJIEKYI U OpraHu3MoB. DunoreHeTHUECKOE AEPEBO KAK 7 1
MaTeMaTuueckuii 00beKkT. Mozenu 3BOIONIH. ATTOPUTMBI IOCTPOSHHUS
(UITOTEeHETHYECKHX IepEBLEB (MAaTPHULIA PACCTOSHUI, METOIBI,
OCHOBaHHBIE Ha MaTpHUIle paccTosHUH (upgma, neighbour-joining,
minimal evolution, TomoIOrn4ecKue MHBAPUAHTHI U JP.)).
Anroput™Mudeckue npoodaeMsl OUCKa ONTUMAIIBHOTO epeBa,
bootstrapping, corimacoBaHHe JIepeBbEB. JBOJIOMS Ha YPOBHE TeHOMA
(cuHTEHNS, XPOMOCOMHEIE TIEPECTPOIKH). AHATIN3 MOMYISIIHOHHBIX
nanHbix. /Ip/

JI1.1J12.1
313233 54 35
86 07 38

6.3 2. Snp, TaHAEMHBIE TOBTOPbI, MUTOXOHAPHU U Y -XPOMOCOMBI, TaHHbIE MO 7 1
pectpukuuu. Cratucruka nocnenosarenbHocteit JJHK. YacTeie u penkue
cJ10Ba (BEPOSITHOCTHBIE TPOOIIEMBI).

Craructuka JIHK kak xapakTepucTuka reHoMa. BeraucnutensHas
reHoMHuKa. Merabonnueckast peKOHCTPYKLMSA (B T.4. HEOPTOJIOTUYHbIE
3amenieHus). [103UIMOHHEIN aHANN3. DBOIIONUS PErYIATOPHBIX
B3aMMO/ICHCTBUI. DBOIIOIUS OCIKOBBIX CEMEHCTB, UX 01 B

reHome. /IIp/

JI.1J12.1

Pa3nen 7. CpaBHeHHe NOC/Ie10BATEILHOCTEIA.

7.1 1. Ananu3 nocnenoBaTeabHOCTEH HYKIEOTHIOB. CTPOSHHUE MOJEKYIIbI 7 2
JIHK, ynakoBka, KOMIUIEeMEHTapHOCTb. [ €HbI, perynsaTopHbie
MIOCJIEIOBATENIFHOCTH. MaTeMaTHIeCKIe OCHOBHI BEIPABHUBAHUS
MOCJIE0BATEILHOCTEH CUMBOJIOB. MaTpHIIbl aMUHOKHCIOTHBIX 3aMeEH,
MapHOE BhIPaBHUBAHUE U €TO OLIEHKA, MHOKECTBEHHOE BhIpaBHUBAHUE,
BBIYHCIIUTENBHBIE Pecypchl. [ To0ampHOE BEIpaBHUBAHIE: aJITOPHTM
Hunensmana-Bynmia. JlokansHOe BeIpaBHUBaHKE: anroput™ Cmuta-
Barepmana. Jlpyrue BapuaHThl BolpaBHUBaHUs. CTaTHCTHYECKAS
3HaYMMOCTb BBIPDABHUBAaHUM. 3aBUCMMOCTb BEIPABHUBAHUS OT
napaMeTpoB. MHOKeCTBEHHOE BbIpaBHUBaHME. [IprMeHeHNE
BbIpaBHHBaHUs B OnonHpopmartuke. /JIex/

JI.1J12.1
013233 54 35
06 07 08

7.2 1. ITocTpoeHune BEIpaBHUBAHUN , PEKOHCTPYKIMS (PHUIOTEHETHUECKHX 7 2
JIepeBbEeB (CPaBHEHME JIOKATIBHBIX M TNI00ATBHBIX BEIPABHUBAHUM,
3aBHCHMOCTb BBIPAaBHHBAHHS OT ITAPaMETPOB, OIICHKA CTATHCTHIECKOH
3HaYMMOCTH).

/J1a6/

JI.1J12.1
95

7.3 1. l'enomHas uHMOpMarus. ['eHeTHIeCKUEe KapThl U KAPTHPOBAHKE 7 1
reHoMa. OcHoBHble TuIbl JIHK-Mapkepos, Ucnosib3yeMble Ipu
KapTHpOBaHWU reHoma. OnperneneHne HyKJI€OTHIHBIX
nocienoBarenbHocTel, cekBeHupoBanue JJHK. Onpenenenue cukseHca
kioHa. HcnonwszoBanue EST-nocnenoBarenpHOCTEH. MeTo b1 aHann3a
MHOJKECTBEHHOU SKCTIPECCHUH T€HOB.

Mp/

JI.1J12.1

7.4 2. CexBeHHpOBaHUE OENKOB. AHAIN3 OEIKOBOH SKCIPECCUU METOJIOM 7 1
JIByMEPHOTO (pope3a B MOoTHaKpHIaMUIHOM Tene. ['mobanbHoe
BEIpAaBHUBAHHUE MTOCIIEIOBATEITEHOCTEH.

JloxanbHOE BhIpaBHUBaHUE MOCIE0BaTENbHOCTEH. MHOXKECTBEHHOE
BBIpaBHUBaHHUE MocenoBarenbHocTei. /TIp/

JI.1J12.1

7.5 3. Mepa cxoacTBa OHOJIOTHYECKUX TOCIe0BaTeIbHOCTEH. PaccTosiHIsS 7 1
XemmuHra u JlepeHiraiina. Onepanuu peraktupoBanus. Bec onepanuit
penaxtupoBaHus. Buner mpados 3a generun. /TIp/

JI.1J12.1

7.6 1. ITorck TOMOJIOTOB (MHTEPIPETaNUs Pe3yabTaTOB, CPaBHEHHE 7 8
AJITOPUTMOB, 3aBUCUMOCTb OT Iapamerpos). /Cp/

JI.1J12.1
3132335435
06 07 08

Paznen 8. Unas koHTakTHas1 padoTa

8.1 VHnuBuyanbHBle KOHCYABTAIMH, TEKyMni KoHTposs /MKP/ 7 8,5

JI1.1J12.1
012233

6. POHJ]I OIEHOYHbBIX CPEJACTB
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6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

TeKyma;I aTTCCTalMs: YCTHBIﬁ OIIPOC, TECTHI, CUTYAlTUOHHBIC 3a/1a4N.
HpOMe)KyTO‘-IHaSI aTTeCTalusa: 3a4€T B BUAC YCTHOTO CO6€CCHOBaHI/I}I " TECTUPOBAHUA.

6.2. TunoBkie KOHTPOJIbHBIE 3a/IaHU U UHbIC MaTepHaJIbI 1J151 Telcymeii aTTreCTallun

ITpumep BOIIPOCOB ISt YCTHOTO OIpOca:

1. CoBpemeHHOE onpezieneHne OHOMH(POPMATHKH 1 OUOMHKECHEPHH.

2. Bussl OnonH(pOpMannoHHOH NeITeTbHOCTH.

3. OcHOBHBIE HAaNIPaBJIEHHUS UCHIOIb30BaHUS OMONH(DOPMAMOHHBIX JaHHBIX.

4. OCHOBBI CTPYKTYpHI 06a3 JaHHBIX: 3aIIUCH, MOJIS,, OOBEKTHI.

5. ®opmartsl 3anucu FASTA, BLAST, GenBank, PDB.

6. Uto Takoe IapHOE BbIPABHUBAHUE NIOCIIEI0BATEILHOCTEN?

7. UTO Takoe roMOJIOTH, OPTOJIOTH, Tapasioru?

8. [aiite onpeneneHue ro0aIbHOTO BEIPABHUBAHUSL.

9. laiiTe onpeneneHye JOKalIbHOIO BEIpaBHUBAHUS.

10. [MaiiTe XapaKT€pUCTUKY METOAOB IIAPHOI0 BHIPABHUBAHMUS.

11. Kaxoit uactpyment EMBL-EBI no3Bosisier mpoBoaAnTh 100anbHOE BEIPAaBHUBAHUE MTOCIE0BATEIbHOCTEH?
12. [TepeunciuTe OCHOBHBIE 3TAllbl IIPOBEACHNS JTOKAIBHOTO MAPHOTO BEIPABHUBAHUS OCIIKOBBIX IIOCIIEN0BATEILHOCTEH.
13. Yro o3HaYalOT MapaMeTphl gap open U gap extension mpu MpOBEICHUN TTAPHOTO BHIPABHUBAHUS?

14. Yro takoe matpunia PAM?

15. Yro takoe matpunia BLOSUM?

[Tpumep cUTyaIMOHHBIX 3a1a4:

1. Ha xoHIe TeHa -reMorno0nHa HMeeTcs CIeAyoIas IoCIeJ0BaTeIbHOCTE. ..Ctg gece cac aag tat cac taa. Kakosa
AMHMHOKHCIIOTHAsSI OCNIEI0BATEIbHOCTh COOTBETCTBYIOMIAS IPEACTABICHHO?

2. N306pa3nuTe TOUECUHYIO MaTPHUILy CXOJICTBA JJIS ITOCIIEI0BATEILHOCTEH N3 TeHOMa BUPYyCa KapIMKOBOCTH ITIICHULIBI
ttttcgtgagtgcgecggaggctttt mpoTuB camoro cedst. SIBisercs mm 3Ta

MOCJIeI0BATEIBHOCTh HACTOSAIINM NMAIUHIPOMOM?

3. Hapucyiite Bce BO3MOXHbIE YKOPEHEHHBIE IEPEBbS CBA3BIBAIOLINE TPU TaKCcOHA. CKOIBKO TAKHUX JIEPEBHEB MOXKHO
co31aTh?

IMpumep TeCTOB [UIS TEKYIIETO KOHTPOIIS:

1. Myrarusi, npu KOTOpoi eJMHUYHAs 3aMEHA OCHOBAHHsI OCTAaBIsIET aMHHOKHCIOTHYIO ITOCIE0BATENbHOCTh HEU3MEHHOIA,
Ha3bIBACTCA:

a) HOHCEHC-MyTaIus;

0) oOpaTHas 3ameHa;

B) «MOJTYAIIash» MyTallus;

T) MACECHC-MyTaIus.

2. BBIpOKIEHHOCTb FEHETUYECKOIO KOAA — 3TO:

a) KOAUPOBAHUE OJJHUM TPUILIETOM TOJIBKO OJHON aMHHOKHCIOTSI;

6) Ko#MpOBaHUE OJHUM TPUILIETOM OJHOH JINOO HECKOJIBKUX aMHHOKHCIIOT;

B) KOANPOBAHUE OJHOI AaMIHOKHCIIOTHI HECKOJIBKUMH TPUILIETaMH;

T) KOJUPOBaHKUE OJHUM TPHUILIETOM Pa3HbIX AMHHOKHCIIOT.

3. YHHUBepcalbHOCTb TEHETUYECKOTO KOJIa — 3TO:

a) KOANPOBAaHUE OJJHUM TPUILIETOM OJHOI MO0 HECKONBKUX aMHHOKHCIIOT;

0) KoaupOoBaHKUE OAHONH AMUHOKUCIOTH! HECKOJIBKUMH TPHILIETAMU,

B) KOJAUPOBAHUE OJHOI AaMHHOKHCIIOTHI OJJHUM TPUILIETOM;

T) HaJW4Ke eAMHOTO KOJa Ul BCEX CYIIECTB Ha 3eMIIe.

4. JInst HaXOXICHNS] KOHCEPBAaTHBHEBIX PETHOHOB B HAOOpe MOCIIeI0BAaTEIbHOCTEH IPUMEHAESTCS IIPEHMYIIECTBEHHO!
a) MHO’KECTBEHHOE BBEIPDABHUBAHUE;

0) N0KaIbHOE BEIPABHUBAHUE;

B) ITI00aJIbHOE BEIPaBHUBAHNE,

T) CTPyKTYPHOE BBIPAaBHHBAHHE.

5. BelpaBHUBaHME — 3TO:

a) CpaBHEHHE IOCIIE0BATEIBHOCTEH HYKJICOTHIOB C <«JIMIIKUMH KOHLIIAMA;

0) cpaBHEHNE aMUHOKHCIOTHBIX TTOCIIEI0BATENIFHOCTEN OEITKOB TIO JITHHE;

B) CpaBHEHHE HyKJICOTUIHBIX TOCIEJOBATENBHOCTEH 110 JJIHHE,

T) CpaBHEHHE MOCIE0BAaTENBHOCTEN B OUCKE HAEHTUYHBIX CEPHI CUMBOJIOB.

6.3. TumoBbIe KOHTPOJIBLHBIE BOMPOCHI H 3aTaHUS IJIsI IPOMEKYTOYHOI aTTecTANN

[prMep TECTOB K 3a4eTy:
1. Tun BbIpaBHHUBAHU, TAC IPOU3BOIUTCSA CPABHCHHUC HOCHC}IOB&TCJ’[BHOCTCI‘/‘I HECJIUKOM: Ka)KZ[BIﬁ HYKJICOTHU (aMI/IHOKI/ICHOTa)
HaXOAUT cebe mapy:
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a) JJOKaJIbHOE

0) rmobansHOE +

B) HIcaIbHOE.

2. Vuacrok JIHK, xonuu KOTOpBIX yIaJIIOTCS U3 IEPBUYHOTO TPAHCKPUIITA U OTCYTCTBYIOT B 3pesoit PHK:
a) 9K30H

0) KOJI0H

B) MHTpOH. +

3. Yro Takoe ORF:

a) paitons! JJHK, koTopble HAUMHAIOTCS CO CTON-KOJOHA

0) OTKpPBITBIC PAMKH CUUTHIBAHHS +

B) OJIMTOHYKJICOTHIHBIN TOIUMOPHHU3M.

4. Jleuenne 3ab0sieBaHUI, BBI3BAaHHBIX IE()EKTHBIMH OEIKAMHU WM OTCYTCTBHEM O€JKa, BKJIIOYACT:
a) TMarHOCTHUKY 3a00JeBaHUi

0) ompeneneHre MUIICHEH T BBLIOOpa MEJMKAMEHTOB

B) oOeclieueHne OpraHn3Ma HOPMaIbHBIM OeIIKOM. +

5. ®aiin .aln sto0:

a) aHHBIC BhIpaBHUBaHMS 1porpaMmbl Clustal, B KoTopoM 3amncaHo 3HaUCHUE BEPOSITHOCTH Pa3lIMiMs BEIOOPOK
0) maHHBIe BEIpaBHUBaHMSA porpaMmel Clustal, B KOTOpoM 3ammcaHbl PSB! TO-CIIEI0BATETHHOCTH +
B) JJaHHBIC BBIpaBHUBAHUS mporpamMMel Clustal, B KOTOpOM 3ammcaHO 3HAUCHUE BEPOSATHOCTH CXOJCTBA BEIOOPOK.
ITpumep BOIIPOCOB K 3a4eTy:

1. Kitaccudukaryst 6a3 7aHHBIX B OMOMH(pOPMAaTHKE.

ITpumepHBIii I1aH OTBETA!

a) [To Tuny naHHBIX;

6) ITo cdepe oxBaTa TaHHBIX;

B) I1o ypoBHIO KypHUpOBaHHS;

r) ITo MeTony KypupoBaHus;

1) Oyakuuu 6a3 ganneix JJHK;

¢) OYHKIIMY TeHOMHBIX 0a3 JaHHBIX;

k) [Iprmepst 6a3 narnaerx JTHK, PHK, 6enxoB.

2. CepBuc BLast.

[IpumepHBIii I1aH OTBETA:

a) OCHOBHOE Ha3HAYCHHUCE;

6) OcHOBHBIE HHCTPYMEHTHI;

B) CrienaibHble BO3MOXKHOCTH;

r) DTamnsl IOMCKa;

1) Anrroput™ Blast.

f.OTnnuns Bo3moskHOCTe Megablast ot blastn

3. Uadpopmanmonno-norckosas cucrema NCBI.

ITpuMepHBIil M1aH OTBETA!

a) KimtoueBrble 2eMeHTHI;

6) Tumsl unentudukaropos RefSeq;

B) ®opmat FASTA;

r) Haubonee nomymnspusie pecypcsl NCBI,

I) XapakrepucTruka pecypca PubMed.

6.4. Kputepuu oneHuBaHUA

Kputeprem ycnemHoCcTH 0CBOSHHUsI yUeOHOTO MaTepHaa sBISCTCS 3KCIIEPTHAs OLICHKA IIPEeNoJaBaTelsl, yIUTHIBAIOMIAs
PETYISIPHOCTH MOCEICHUS JIEKITHOHHBIX, TAO0OPAaTOPHBIX M CEMUHAPCKHX 3aHATHIH, 3HAHUH TEOPETHIECKOTO paszera
IpOrpaMMBI IO JUCIUIIIHHE (B TOM YHCIE H MaTepraga CaMOCTOSTEIBHOTO U3YIEHUs), KOTOPBIE OI[CHUBAIOTCS YCTHBIM
OIIPOCOM IO BONIPOCAM JUCHUIIIMHBI, PEHIEHUEM TECTOB M CUTYal[HOHHBIX 3aJau. KauecTBO ycBOEHUsI 3HAHUI 3aBepIIIaeTCs
324ETOM.

OreHKa YCTHOTO OTIPOCa MO BOIIPOCAM THCIUILUINHEL

O1eHKa «OTJIMYHO» CTaBUTCS, €CIIH CTYIEHT MOKa3al MIyOOKOe 3HaHHE BONIPOCa; IOIHO, apTyMEHTHUPOBAHO,
MOCIIEZIOBATEIBHO OTBETHII 110 yUeOHOMY MaTepHay.

OreHKa «XOPOIII0» CTABHUTCS, €CIIH CTYACHT MOKa3al 3HaHHe BOIIPOCA, HO JOMYCKACT Ps HETOYHOCTEH; TI0JTHO,
apryMEeHTHPOBAHO, MOCIIEOBATEIHFHO OTBETHII IO YUeOHOMY MaTepHAIYy.

O1eHKa «yJOBIETBOPUTENBHO» CTaBUTCS, €CIH CTYIEHT I0Ka3all 3HaHHE BOIPOCa, HO JA0MYCKaeT MHOXKECTBO HETOYHOCTEH;
MMeeT IPOoOJIeMEI ¢ TTOJTHOTOH, apryMeHTaIHeH, ToCIeJ0BaTeIbHOCTRIO H3I0KEHUS YIeOHOTO MaTepHaia.

Or1eHKa «HEYIOBIETBOPUTEIHHOY» CTABUTCS, €CIIH CTYACHT HE 3HACT MaTepHall BOIPOCca MIIM HMEET TOBEPXHOCTHEIC 3HAHUS
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¥ HE MOJKET ITOJTHO, apTYMEHTHPOBAHO, OCIIEOBATEIIFHO OTBETHTH 0 yUeOHOMY MaTepHaIry.

Kputepunu onieHkH penieHus: CHTyalluOHHOM 3aJjaui:

5 «OTAMYHO» — KOMILJIEKCHAsl OLIEHKA MPEUI0KEHHON CUTYyallMH; 3HAaHHE TEOPETUYECKOTO MaTepHaa C yueToM
MEXIUCIUITTHHAPHBIX CBS3EH, IPaBHIIBHBIN BEIOOP TAKTHKHU JISHCTBHUIA; ITOCIIETOBATEIIFHOE, YBEPEHHOE BBITTOJTHEHHUE
MPaKTHYECKUX MAHUITYIISIHN;

4 «x0opoI10» — KOMILIEKCHAsI OLIeHKa NPeI0KEHHON CUTyalluy, HE3HAUUTENbHBIE 3aTPYIHEHNUs IPU OTBETE Ha
TEOPETHYECKHE BOMPOCHI, HEITOJHOE PACKPHITHE MEKIUCIIUIITHHAPHBIX CBS3CH; NPaBUILHBINA BEIOOP TAKTHKH JCHCTBHI;
JIoTHYecKoe 000CHOBaHHE TEOPETHIECKIX BOIIPOCOB C JOTIOJIHUTEIFHBIMA KOMMEHTAPHAMH Ie/Iarora; ImociIe0BaTeNbHOe,
YBEPEHHOE BBINOIHEHHE IPAKTUYECKUX MaHUTYISLUII;

3 «yHOBIIETBOPUTENBHOY» — 3aTPYIHEHH C KOMIIIEKCHOH OLIEHKOH MPEAI0KEHHON CUTYallH; HEMOIHBIN OTBET, TPEOYIOMmuii
HaBOJAIINX BOIIPOCOB IE/Iarora; BHIOOP TAaKTHKH ACHCTBHIH B COOTBETCTBHH C CHTYAIlHEH BO3MOYKEH NPH HaBOSIIHX
BOIIPOCAX IeJ[arora, MpaBmIbHOE MOCIEA0BATEIFHOE, HO HEYBEPEHHOE BBIITOJIHEHNE MAHUITYIISAIIIH;

2 «HEeyJOBIETBOPUTENBHOY» — HEBEPHAsI OLIEHKA CUTYalluH; HEIIPaBUIIbHO BEIOpAaHHAs TAaKTHKA JEHCTBUIM, MPUBOAAILAS K
YXYALICHHUIO CUTYAIlNH; HEIPaBIILHOE BHITOTHEHHIE IIPAKTHICCKUX MaHUITYILIINI.

IMpoMexxyTouHast aTTecTanus MPOBOJUTCS B popMe 3adeTa. 3adeT IPOBOAUTHCS B ABa 3Tana. Ha mepBoM 3tarme
oOyuarormuiics pemaer 20 TeCTOBBIX BOIPOCOB 3aKphITOro Tuma. Ha xaxapli Bompoc npesiaraercs HeCKOIbKO BAPHAHTOB
OTBETa, IPABUIIbHBIHM TONBKO OAMH BapuaHT. [IponomkurensHOCTs — 45 MUHYT. BTopoii aTan npoBoAUTHCS B BUIE
cobeceI0BaHMS 1T0 BOTIPOCAM JANCIIUTIIMHEL

Kpurepuu onenku recra:

- OLIEHKA «OTJIMYHOY» BBICTABIISIETCS CTYACHTY, €M 3aJjaHne BoIIodaHeHo Ha 91-100% (BbICOKUN YpOBEHB OCBOEHUS
IIPOBEPSEMbIX KOMIIETCHLIUI);

- OIIEHKA «XOPOIIIO» BBICTABISETCS CTYACHTY, ECIIM 3alaHKe BEITTOIHEHO Ha 81-90% (cpemHuil ypoBeHb OCBOCHHS
MPOBEPAEMBIX KOMIIETEHIHIA);

- OLICHKA «YIOBJIECTBOPUTEIILHOY» BBICTABISIETCS CTYICHTY, €CIH 3aJaHue BelonHeHo Ha 70-80% (6a30Bbli ypoBeHb
OCBOEHHS IPOBEPSEMBIX KOMITETCHITH);

- OIIEHKA «HEYOBIETBOPUTEIBHOY» BBICTABISICTCS CTYICHTY, €CIIU 3aJaHKs BBIIOJHEHO MeHee ueM Ha 70% (HemocTaTOuHBII
YPOBEHb OCBOEHUSI TPOBEPSIEMBIX KOMIETEHIIHN).

Bricokuit ypoBeHB, CpeTHUN YPOBEHB, 0a30BBIi YPOBEHB — «3aUTCHO»; HEJOCTATOYHBIA YPOBCHB — «HE3aUTCHOY.

OTMeTKa «3a4TeHO)» CTaBUTCS, CIIH CTYICHT IEMOHCTPHPYET TOYHOE ¥ IPOYHOE 3HAHHUE MaTepHaa B 3aJJaHHOM 00beMe;
MOHUMAaeT MaTepHal, ClIoCOOEH CaMOCTOSATENBHO PACCY)KIATh U JeNaTh YMO3AKIIOUEHNsI, OCHOBAHHBIC HA aHAIIN3€ HAYIHOTO
TICUXOJIOTHYECKOTO 3HAaHHA. BO3MOXKHBI HEKOTOpPBIE HETOUHOCTHU, HO TAKHE, KOTOPBIE HE CITY)KaT MPEMATCTBHEM UL
JambHEHIIero 00yJeHusI.

OtMmerka «He3auTeHO» CTaBUTCS, €M CTYICHT MAaTepPHUaIOM HE BIIaJIeET, HE MOHNMAET €T0, 3HAHHS IIOBEPXHOCTHBIE,
OTPBIBOYHBIE, CTYAEHT HE CIOCOOEH CaMOCTOSITENIbHO PacCyKIaTh U JieJIaTh yMO3aKIIOUeHHs, OCHOBAaHHbIE Ha aHAIH3e
MPOWICHHOTO MaTepuaa, JOIyCKaeT Cephe3HbIe OIHOKH.

7. YHEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIIUIIJIMHBI (MO Y JIs)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi IuTEpaTypa

ABTOpBI, 3arnasue WsnarensctBo, | Pecypc
JI1.1 | Yacosckux H.1O. buounpopmaruka: yueOHUK Mockga : 9BC
(https://www.studentlibrary.ru/book/ISBN9785970455425.html) |TDOTAP-
Menma, 2020
7.1.2. JlonoJHHUTENbHAS JTUTEPATYPa
ABTOpBI, 3arnaBue W3narenscTBoO, Pecypc
JI2.1 | BomoguenxoBa JI. A. | buonndopmaTuka: yae6HOE TocOOHE Owmck : Omcknit 3bC
(https://biblioclub.ru/index.php?page=book&id=563147) rOCYIapCTBEHHBI
1 YHUBEPCUTET
M. ©.M.
JlocToeBckoro
(OMI'Y), 2018

7.2. Ilepeuensb pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHHKAIIMOHHOI ceTH "UHTepHeT"

D1 |caliT cozgan B 1998 romy kak ceTh JUIsl pa3BUTHS Kaphephbl M UCCIIEAOBATEIBCKUX PECYPCOB B 00IaCTH
OMOMH(OPMATHKH BBITYCKHUKOM BocToHCKOTO KoJutemka. Ha ceromHsNIHMN IeHb B Hell OoJiee 35 ThIC y9aCTHUKOB U
OTPOMHOE KOJMUYECTBO HH(POPMAIIHHU 110 OMOTEXHOJIOTHH. https://www.bioinformatics.org/

32 | Caitr MexxgyHapoaHOTO 00mecTBa BeranucauTensHoi ouonornn (ISCB). https://www.iscb.org/ismbeccb2017

33 | BbecruaTHbIE OHNAMH Kypchl nHCTHTYTa bronadopmartuxm https://stepik.org/org/bioinf
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94 | Caiir xxypHana "Martemarndeckast OHoIoTis U OHoMH(OpMATHKA" SBISIETCS, H3AOMIMMCS 10 perrernto Haydqroro
cosera PAH no maremaTtnueckoit Ouonoruu u 6nonHpopmartuke. XKypHan unaekcupyercs ciay:xbamu Scopus,
Chemical Abstracts Service (CAS), Poccuiickoro nnaekca nayanoro nutuposanus (PUHII), Ulrich's Periodicals
Directory, O0mepoccuiickom MaTeMaTiHueckoM nopraie Math-Net.Ru. https://www.matbio.org/

95 | Caift HanMOHAIBLHOTO IeHTpa OuotexHomormdeckoit mHGopMmaryu CIIA https://www.ncbi.nlm.nih.gov/

36 |Caitr ®orga OTKpHITOIH OHOMH(DOPMATHKH KOTOPHII MIPOABUTAET pa3paboTKy MPOrpaMMHOTO 00eCcIedeHHS C
OTKPBITHIM UCXOAHBIM KOJOM U OTKPBITYIO HAyKy B COOOIIECTBE OMOIOTHYECKUX HCCIEeJOBAHUIA.

OH NPOBOAUT €KETOAHYIO KOH(PEPEHIINIO IT0 OHONH(POPMATHKE C OTKPBITBIM UCXOHBIM KojioM (BOSC).
https://www.open-bio.org/

37 | calT MeXIpaBUTEIbCTBEHHOI opranm3ary EBponetickas 1abopaTopusi MOJEKYIAPHOH OHOIOTHH
http://www.embl.org

38 | caliT MeXXIyHapOAHON MpaBUTEIBCTBEHHOIT opranm3aiu European Bioinformatics Institute gpokycupyromuiics Ha
HCCIIeTOBAHUAX U cepBHcax onouHpopmaTuku https:// www.ebi.ac.uk/

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoOe obecnieyeHmne

Adobe Reader

LMS Moodle

7.3.2 llpodeccuonanbuble 6a3bl JAHHBIX 1 HHGOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI

Hayunas snextpornas 6ubanoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU: Hay4nas smeKTpoHHAS
oubmuoTeka: caiit. — Mocksa, 2000 —. — URL: https://elibrary.ru. — Pexxum noctyna: st 3aperucTpup. moib30BaTeIei. —
TekcT: 271eKTPOHHBIH.

HarronaneHas anekrponHas 6uoianotexka (HOB) (https://rusneb.ru/) HanmonansHast anexktpornas oubnmoreka (HIB) :
00BETUHEHHBIN 3JICKTPOHHBIN KaTalior GOHIOB poccuiickux oubmmoTek : cait. — URL: http://H36.pd. — Pexxum nocryna: u3
YUTATBHBIX 3a710B Oubmnorexn Yenl'V. — TekcT: 3MeKTpOHHBII.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MOXY JIS)

JlekIIMOHHbIE 3aHATHS IPOBOIATCS B JICKIMOHHBIX ayAUTOPHAX. JJIs IpOBENeHNS 3aHATHI JIEKIMOHHOTO THIIA TIPEIJIararoTcs
Ha0OPHI IEMOHCTPAIMOHHOTO 000pyI0BaHHS (HOYTOYK, IPOEKTOP, IKpaH, KOJOHKH) M yaeOHO-HATIISJHBIX TOCOOHUH
(pe3eHTay O BCEM pasJiesiaM JIUCLUIUIMHEL).

Jlns mpoBeeHus 3aHATHI CeMUHAPCKOTO THIIA U TaOOPATOPHBIX 3aHATHH B YHHBEPCHTETE ayAUTOPUS 000pyIoBaHa
MYJIETUMEUHHBIM KOMIJICKCOM M 3KPaHOM ISl IEMOHCTPALMHU CIAiI0BBIX IIPE3EHTALUI U BUAEOMATEPUAIIOB.

[Tomerenust 1y caMOCTOSTENBHON pabOTHl OCHAILICHBI KOMIIBIOTEPHOM TEXHUKON C BO3MOYKHOCTBIO MOAKIIIOUEHHS K CETH
«HTepHET» 1 00ECIIeueHHEM IOCTYIA B AIICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA, Ky/a
KXl 00yJaromuiics B TEYCHNE BCETO TeproIa 0OyIeHUs 00eciedeH HHANBUIYATbHBIM HEOTPAHUIEHHBIM JIOCTYIIOM.

9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIINXCA 11O OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

YcmenHoe 0cBOSHHE TUCHUIUIAHEI TPEAIIoIaraeT akTHBHYIO paboTy CTYJICHTa Ha BCEX 3aHATHAX ayJUTOPHOM (HhOopMBI
(yrexnmu, TabopaTOpHBIE U CEMUHAPCKHE 3aHATHA), INTAHOMEPHYIO CAMOCTOSATENbHYIO padoTy. B xone ocBoeHus
JMCLUIUIMHBI CTYICHT PACLIMpPSET CBOM OIBIT, pa3BHBAET Takue obuenpodeccnoHanbHble 1 NpodecCHoHaIbHbIE
KOMIETEHIINH KaK CIIOCOOHOCTH ¥ TOTOBHOCTb aHAIN3UPOBATh PE3YIbTaThl COOCTBEHHOM JIEATEIEHOCTH IS
MPeOTBpPAIIEeHHS TPO(HECCHOHATBHBIX OMIIO0K; CITOCOOHOCT K IPHUMEHEHHIO CHCTEMHOTO aHAJIM3a B H3yICHUH
OMOIOTMYIECKHX CHCTEM; LIeNeNoIaTaHke, INITaHUPOBAaHUEe, aHAIN3 B peduIeKCcHs B IpoLecce NO3HaHUsA; (OpMHUpPOBaHHE
mblnuieHus. Ocoboe 3HaueHue Ul yCBOGHMS Kypca MMEeT MOATOTOBKA K MPaKTUYECKUM, 1a00paTOPHBIM 3aHATHIM U
aKTHBHOE y4acTHe B pad0oTe CEMHHAPOB. B X0/e pemenns 3aa4d MocTUraeTcsl 3HAaYMMOCTh TEOPETHIECKUX BOIIPOCOB,
MPUXOUT IOHUMaHHE TECHON B3aHMOCBSI3H TEOPETHUECKHUX MOJI0KCHNI KOMITBIOTEPHOTO aHAJIM3a MEIUIIMHCKUX
M300paKEHNH ¥ JaHHBIX ¥ BO3MOKHOCTBIO MHTEPIPETALMU Ha UX OCHOBE IKCIEPUMEHTANIBHBIX JaHHBIX. K KasknomMy
71a00PaTOPHOMY 3aHSTHIO CTY/ICHT JIOJDKEH TIIATEIBHO TOTOBUTHCS. CeMUHAPCKHE 3aHSITHsI OPraHU30BaHbI TaK, YTO Ha
KaXXJJOM M3 HUX KaX[BIIl CTYIEHT aKTHBHO yJacTBYeT B paboTe, ero 3HaHUS MOJIBepraroTcs oTMeTke. [loaToMy cTymeHT
3aMHTEPECOBAH TOTOBUTHCS K KaXKIOMY 3aHATHIO Oe3 uckimoueHus. CaMocTosTensHas paboTa HallpaBlIeHa Ha U3ydeHHE BCeX
TEM JIMCLMIUIMHBI U BKIIOYaeT padoTy B UUTAILHOM 3ajie OMOIMOTEKH U B IOMAIHUX YCIOBHSX, C JOCTYIIOM K pecypcam
WurepHer. CaMocTosTensHas paboTa SBIsAeTCs Hanboee NeITeIbHBIM H TBOPYECKHM IPOIIECCOM, KOTOPBIH BBIITOIHSET PSIT
JUTAKTHIECKHX (PyHKIHI: cocoOCTBYeT (hOPMUPOBAHUIO AUAICKTHIECKOTO MBIIIIIICHHS, BEIPAOATHIBAET BEICOKYIO KYIBTYPY
YMCTBEHHOT'O TPY/ia, COBEPILEHCTBYET CIIOCOOBI OpraHU3aliy NO3HABATEILHON JIeTEIbHOCTH, BOCITUTHIBAET
OTBETCTBEHHOCTD, L1€JICyCTPEMIICHHOCTh, CHCTEMaTHYHOCTb U MIOCIIEI0BATEIBHOCT B pabOTe CTYJICHTOB, Pa3BUBACT Y HUX
OepeKHOE OTHOIICHNE K CBOEMY BPEMEHH, CIIOCOOHOCTD I0BOJUTH 0 KOHIA HaYaToe Aeno. Bes cucremMa HHANBHAYaIbHON
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CaMOCTOSITENFHON paOOTHI IOJDKHA OBITH MOTYMHEHA YCBOSHHIO IIOHATHIHOTO amiapara, IIOCKOJIbKY OJHOHN U3 BaXKHEHIIINX
3a71a4 [MOJrOTOBKH COBPEMEHHOTO TPAMOTHOTO CIICIIMAIMCTA SBJISIETCS OBJIAJCHHE H IPAMOTHOE IPUMEHECHUE
npodeccnoHaBHOM TepMUHOIOTHH. JIydIeMy YCBOSHHIO 1 TOHUMAaHHIO TUCIUIUIMHBI ITOMOTYT Y4eOHUKH, MOHOTpaduu,
CIPAaBOYHUKHU W UHTEPHET PECYPCHI, YKa3aHHBIC B CITUCKE JTUTEPaTYphl. Oco00e MECTO OTBOJHUTCS CAMOCTOSITEIIEHOM
MpopabOoTKe CTyACHTaMHU OTACTBHBIX Pa3AesioB U TEM 110 U3ydaeMoi TucuuIuiiHe. B xome caMocTosITenbHOM paboTh
CTYACHTHI pa3pabaThIBAIOT TOKIAA U (OpPMY MPE3CHTALIMN H3Y4aeMOT0 MaTepuaa, 4To CliocOOCTBYET YBEIUUCHUIO 00beMa
3HAHUH, BEIPAaOOTKE YMCHUH W HABBIKOB BCECTOPOHHETO OBJAJICHHS CIIOCO0AMH U MPHEeMaMH Mpo(hecCHOHATbHOM
nesITeNnbHOCTH. V3ydeHne peKOMEeHIOBAHHOM JIUTEPATYPHI CIIeNyeT HAaUNHATD C YIEOHHKOB U Y4eOHBIX TOCOOUHt, 3aTeM
MEePEXOAUTh K HAYYHBIM MOHOTpaHIM 1 MaTepuaiaM IepHOIUYSCKAX U3NAHU.

CTYIeHT JOJDKCH YMETh CAMOCTOSITENIFHO ITOI0MPATh HEOOXOJUMYFO TS y4eOHO U HaydHOI paboTsl mutepaTypy. [Ipu sTom
cienyeT oopammaThes K IpeJIMETHBIM KaTajioraM u OnbimrorpaduaeckuM cripaBOYHUKaM, KOTOPBIC HMEIOTCS B OMOIHOTEKAX.
Jiist akKyMyJSIAA KHPOPMAIIHMH 110 W3y4aeMbIM TEMaM PEKOMEHIYSTCsl (JOPMHUPOBATH JIMYHBIN aPXHB, & TAKIKE KATaIor
HCIIOJIb3YEMbBIX HCTOYHUKOB, YTO MOJKET HCIOJIB30BAaTHCS HE TOJNBKO B paMKaX JaHHOTO Kypca, HO U IS ITOCIICAYIOIIETO
HANMCaHUs TUILUIOMHOTO IPOEKTA Ha BBITYCKHOM Kypce. [IpoMexxyTodHo#t popMoit KOHTPOIIS yCIIeBaEMOCTH CTYICHTOB
siBIIsieTCs 3a4eT. [Ipy OATrOTOBKE K 3a4eTy HEOOXOJMMO OPHEHTHPOBATHCS Ha PEKOMEHIYEeMYIO JIuTepatypy. [1o kaxmoii u3
TEM JJIsl CAMOCTOSTEIbHOTO H3Y4YCHHs, IIPUBEACHHBIX B paboueii mporpaMme, ciaeyeT CHavYajla IpOYHTaTh
PEKOMEHIOBaHHYIO JIUTEPATyPy U IIPH HEOOXOAUMOCTH COCTABHTH KPATKUI KOHCIIEKT OCHOBHBIX ITOJIOXKCHHA, TEPMHHOB,
CBEJICHH, TPEOYIONINX 3aIIOMHUHAHUS | SBJISTFONIMXCS OCHOBOIIOJIATAIONIMMH B 3TOM Teme. [ pacimmpeHus 3HaHUuH 1Mo
JUCLUTUINHE PEKOMEHTYETCS] HCIIOIb30BaTh MIHTEpHET-PecypChl: MPOBOAUTH MOUCK B PA3IMYHBIX CUCTEMaX, TAKHX KaK
00IIMe TOUCKOBBIE CHCTEMBI: WwW.yandex.ru, www.google.ru, a Taxxe crenuaibHbIe TOUCKOBBIC
CcHCTeMBI:WWW.chem.msu.su, www.chemnavigator.hotbox.ru.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JTUCIIMITJINHBI OBYYAIOINIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTSAMMU 31O0POBbSA

OcBoeHHME JAWCUWIUIMHBI HMHBAIWAAMH M JIMIIAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI  OCYIIECTBIISIETCA C
WCIIOJIb30BaHUEM CIEIUATBHBIX TEXHUYECKUX CPEICTB W WH(POPMAIMOHHBIX TEXHOJIOTHH, MpPEAOCTaBIsIeMbIX PecypcHbIM
y4e0HO-METOIMYECKUM LEHTPOM IO OOYYEHHIO WHBAIMIOB M JIHII C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 370poBbs Yenl'V mo
3ampocy oOydarorierocst (MOOWIbHBIE CHENHANbHBIE TEXHUYECKHE CPeICTBA IS JIMI[ C HAPYIICHUAMH 3PEHUS U C
HapyIICHUEM CITyXa, ACCUCTUBHBIC HHPOPMAIIMOHHBIC TEXHOIOTHH ).

[Ipu HEOOXOMUMOCTH /ISl OOYJAIOIIMXCA C HAPYIICHUSMH 3pEHUS Ha pabOYMX MECTax JUlsl MPOBENCHHS MPAKTHYESCKUAX WIH
nab0paTOpPHBIX 3aHATHH YCTaHABIMBAeTCs CIHELMAIBHOE MpOrpaMMHOE obecreyeHrne (ImporpaMma pedeBOil HaBHUTaLUH,
peyeBbIe CHHTE3aTOPBI, IKPAHHBIE JTYIIbI).

B yueOHble aymnuTopum oOecreynBaeTcsi OECHpENsATCTBEHHBIH JOCTYyn Jiisl OOyJalomuXcss C WHBATHIHOCTBIO U C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 370pOBbs. B Kakmoil ayauropuu, rae oOydaloTcs WHBANUABI U JIMIA C OTpAaHMYEHHBIMU
BO3MOXHOCTSIMH  3JI0POBbS, TPEAYCMATPUBACTCS COOTBETCTBYIOIIEE KOJMYECTBO MECT /I OOY4YaloIIMXCHd C  Y4ETOM
HapPYIICHUH UX 37I0POBBSI.

Jis OCBOGHUS JVCIUIUTUHBI WHBAIUIAM W JIMIAM C OTPaHUYEHHBIMH BO3MOXHOCTSMH 3JIOPOBbBS MPENOCTABISIETCST TOCTYI K
MEYaTHBIM HMCTOYHHMKAM, MMEIOIUMCc B HaydHoll Oubnmorexke Yenl'VY, ¢ mOMOIIBIO ClENMAJIbHBIX TEXHHUUYECKHX CPEICTB;
JIOCTYIT C MOMOIIBIO CHEIHAIBHBIX TEXHUYECKUX W MPOTPAMMHBIX CPEJICTB K AJIEKTPOHHBIM HCTOYHUKAM, MPEICTABICHHBIM B
(hopMe 21meKTpOHHOTO TOKYyMEHTa B (hoHIIe HaydHOW Onbnmmotekn Yenl'Y with 21eKTpOHHO-OMOIUOTEIHBIX CUCTEMAX.
Y4eOHO-MeTOIMUeCKHe MaTepHaibl Uil OOYJarolMXCS M3 YHCIa MHBAJIMIOB WM JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH
3I0pPOBbS TMPEOCTABISAIOTCS B (opMax, aAanTUPOBAHHBIX K OTPAaHUYCHUSM HUX 3I0POBbSI U OCOOCHHOCTSM BOCIPHUSTHS
nHpoOpManuy.

Jis MHBANHMIOB W JIUII C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI OCBOCHWE JHMCIUILIMHBI MOXET OBITh YaCTUYHO WIIH
MOJTHOCTHIO OCYIIECTBIICHO C MCIIOIB30BAHUEM TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH.

IIpu mpoBeAeHUH MPOMEKYTOUHOW ATTECTAIMU IO JUCIMIUIMHE OOYJArONIMMCS C WHBAIMIAHOCTBIO M C OrPaHHMYCHHBIMHU
BO3MOKHOCTSIMU 37I0POBBsI 00ECIIEUMBACTCS MO WX 3asBJICHUIO TPENOCTABICHUE B JIOCTYMHON (hopMe B 3aBHCHMOCTH OT HX
WHAWBUAYAJIbHBIX OCOOCHHOCTEH HMHCTPYKIMHM O MOPSAKE MPOBENEHHS MPOMEKYTOYHOH aTTECTAalllH, OLEHOYHBIX CPEACTB H
BO3MOKHOCTH OTBETOB Ha 3a/aHusl (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpEe, MUCbMEHHO IpudTom bpaiins, ¢
WCIIOJIb30BaHNEM YCIIYT aCCUCTEHTa, YCTHO).

[Ipu mpoBeneHNU NPOLEAYPHl OIEHUBAHUS PE3YIHTATOB OOYUEHUS WHBAIUIOB W JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3M0pOBbS TPEAYCMATPUBAETCS HCIONb30BaHUE MpeAocTaBleHHBIX YenlY wunum coOCTBEHHBIX TEXHHYECKUX CpPEACTB,
HEOOXOJUMBIX WM B CBfA3M C WX WHAMBUAYAJIbHBIMH OCOOCHHOCTAMH. [IpH HEOOXOMUMOCTH HWHBAIWAAM M JIMIAM C
OTPaHUYEHHBIMHA BO3MOXKHOCTSIMH 3/I0POBbsI IIPEJIOCTABIISETCS JOMOJHUTEIBHOE BpeMs Il TOJrOTOBKM OTBETa Ha 3a/aHus,
MpoIeypa OLEHUBAHUS PE3YIbTATOB O0YUSHHUS IO AUCIUIIMHE MOXKET MPOBOAUTHCS B HECKOJIBKO 3TATOB.
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