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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: 51.0.04.07

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: Crioco0eH moHMMATH NPUHIUIBI PpA00THI HH()OPMANMOHHBIX TEXHOJIOTHIi, 00ecneYnBaTh HH(POPMATIMOHHO-
TEXHOJIOTHYECKYI0 MOAIEPKKY B 00J1aCTH 31PABOOXPAHEHNS; MPUMEHSATH CpeAcTBa HHPOPMAHOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHIi U pecypcbl OnonHGpopMaTUKH B IPOodecCHOHAIBLHOI 1eATeIbHOCTH, BBINOJIHATH
TpedoBanus HH(PpOPMATUOHHOIT He30MaACHOCTH

3HaTh:

Jus noctmxenust OIIK-6.1. 3HaTh: mporpaMMHoOe oOecrieueHre s MaTeMaTHIecKoi 00padOTKH JaAHHBIX HAOIIONESHUN 1
JKCIIEPUMEHTOB.

Jns noctmxenus: OIIK-6.2. 3HaTh: OCHOBBI UCMOJIB30BaHMSI OMOIHOTEK CIPABOYHBIX CUCTEM H MPOPECCHOHAIBHBIX MEINKO-
OMOJIOrHYECKUX 0a3 TaHHBIX.

YMmers:

Jus moctmxenns OITK-6.1. ymeTs: MPUMEHSATH ClIeNHaN3HPOBAaHHOE IIPOTpaMMHOE 0OecIieueHHe ISl MaTeMaTHIeCKOH
00pabOTKH JaHHBIX HAOJIIOAEHHUH U SKCIIEPUMEHTOB MIPU PEIeHUH 3a7a4d Npo(ecCHOHaTbHON A TEIbHOCTH.

Jlnsa noctmxenust OIIK-6.2. ymers: OcyIecTBasATh 3P PEKTUBHBINA MOUCK HHGDOPMAIMH, HEOOXOJUMOM IS PeIIeHus 3a1aq
npodeccHoHaTBHOM IeATeITbHOCTH.

Baanern:

Juns noctmxenns OIIK-6.1. Braners: HaBBIKaMH MaTeMaTHIECKOH 00pabOTKM TaHHBIX HAONIONCHNI U SKCIIEPUMEHTOB.
Hnsa noctmxenust OIIK-6.2. B1ageTs: HaBpIKaMU MOMCKA HHPOPMAILIUN, HEOOXOAUMOM ISl pelIeHus 3a1a4
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Mo eCCHOHATBHON JIITEIIbHOCTH, C HCIIOJIh30BaHNUEM MTPABOBBIX CIIPABOYHBIX CUCTEM H MPOPECCHOHAIBHBIX MEIUKO-
OHONIOTHYECKUX 0a3 JaHHBIX.

B pe3yiabTaTe 0CBOCHHS JUCHMILINHBI 00y4YaO LU CSI 10JKEeH

3.1 |3narn:

3.1.1

00BEKTaM.

CriocoObl HaXOIUTh U UCIIOJIb30BaTh I/IH(I)OpMaL[PIIO, HAaKOIUICHHYIO B 0a3ax JaHHBIX 10 OHOJIOTHYECKUM

3.2 | YMmeTh:

3.2.1

BKJTIO9asi HYKJICMHOBBIC KUCJIOTHI 1 OeNKu.

HaxoauTs u uCoab30BaTh I/IH(I)OpMaL[I/I}O, HAKOIUICHHYIO B 0aszax JAHHBIX I10 OHOJIOTHYECKUM 06LCKT3M,

3.3 | Banagern:

3.3.1 | ocHOBHBIMH OHOMH()OPMATHIECCKIMH CPEICTBAMH aHAJIH3A.

4. OFBLEM JUCUOUILINHBI (MOLY.JIST)

O6wasn TpyaoemKocTb

33ET

YacoB 1o yueOHOMY ILTaHY : 108 Bunsl KOHTpONS B ceMecTpax:
B TOM YHCJIE
ayIUTOPHBIC 3aHITHS : 66 3aueTsl 7
camocTosTeNnpHas pabora : 41,8

KOHTaKTHas pabota: 66,2

HKP: 0,2
5. CTPYKTYPA U COJAEP)KAHUE JUCLHHUIIIMHBI (MOYJIS)
Kon HanmeHoBaHue pa3aenoB U TeM /BUJ 3aHATUS/ Cemect | YacoB Jluteparypa
3aHATH p / Kype
Pasnes 1. BuoundopmaTuka Kak HayKa.

1.1 1. buonH(popMaTHKa KaK Hayka. BUIbI OMOIOTHYIECKUX 7 6 JI2.1
nocrefoBatenbHOCTeH. McTrounnkn. bruonnpopmaTiaeckue 6a3bl 313233 54 35
TaHHBIX. 26
/JTex/

1.2 2.CBs13b OMOMH(GOPMATHKH U MOJIEKYJISIpHOI OnoTexHosoruu /JIek/ 7 4 J12.1

1.3 1. OCHOBBI UCIIOJIE30BaHUS OUOINOTEK CTPYKTYD U1 OCTPOCHUS 7 2 J12.1
JIByMEPHBIX MOJIENEH MOJIEKYIL. 3556
Mp/

1.4 2. MonekyaspHO-OHOIOTHIECKIE OCHOBBI OMOMH()OPMATHKH. 7 2 J12.1
HNndopmanroHHO KOMITbIOTEpHBIE 1 THTEPHET-KOMIIOHEHTHI
OMOMH(POPMATHKH.

Mp/
1.5 1. I[Tpumenenust 6uonHGoOpMaTUKU U OHonHxeHepuu. /Cp/ 7 10 J12.1
3132333435
26 27 28
Paznen 2. Ba3bl JaHHBIX.

2.1 1. Cioco651 pencTaBiIeHnsT HHPOPMAIHH O TIOCIeJ0BATETBHOCTSIX. 7 6 J12.1
OCHOBBI CTPYKTYpHI 0a3 JaHHBIX: 3aMUCH, MO, 00beKTHL. DopMaThI 0132537 38
sanucu FASTA, BLAST, GenBank, PDB.

/JTex/

2.2 1. CpoiictBa nadopmannu. I'eHeparys 1 perentys HHHOPMAIIHH. 7 2 J12.1
OcobenHOoCTH TeHeTHYecKoH nH(popMarn. brnonnpopmarmoHasre 01935
naHHeie, cetd U 6a3pl. NCBI u cepBuCHI.

Mp/

2.3 2. ®opmarsr 3amucu Fasta, Genbank, PDB. EMBL. Swiss-PDBviewer. 7 1 J12.1

ITonck roMONOTHYHBIX MTOCIEA0BATEIFHOCTEH B 0a3ax maHHBIX. /IIp/ 95
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2.4 Krnaccupukanus 6a3 manasrx. OcHoBHBIE 06a3bl qaHHBIX: GenBank, 7 6
EMBL, SwissProt, TTEMBL, PIR, PDB, 6anku 6eIKOBBIX CEMEICTB
(ProDom, PFAM, InterPro, SCOP), meTtaboanyeckue 0a3bl JaHHBIX,
reHerryeckue 6aHky (pusngeckue kapTel, OMIM),
crenuanu3upoBaHHble 0aHKK JaHHbBIX. /Cp/

Pa3znen 3. YpoBHH CTPYKTYPHOIi oprann3anuu 6e1KoB.

3.1 1. PaGora ¢ mporpammoii Busyanusanuu Makpomoiekyna RasMol II. /JIa6/ 7 4 2.1

3.2 INepBuunas cTpykTypa 6enka. Bropuunas, TpeTHyHas U YeTBEpPTHIHAS 7 1 J2.1
CTPYKTYpBI IPOTEMHOB. MOTHBBI U JOMEHbI. DYHKLINU OEIKOB, CBS3b CO 222537 38
cTpykTypoil. CoBpeMeHHBIE METOIbI IPEICKA3aHUS BTOPUYHOMN U
TPETUYHOH CTPYKTYPHI OSITKOB Ha OCHOBE MEPBUYHOI cTpyKTyphI. /IIp/

33 Metoa MoJenupoBaHus 10 FOMOJIOTUsAM. ba3bl naHHBIX 7 2,3
MIPOCTPAHCTBEHHBIX CTPYKTYp Ouomnoanmepos. /Cp/

Pa3nen 4. Metonnbl onpee/ieHusi IPOCTPAHCTBEHHOI CTPYKTYPBI
06HOMOIMMEpOB.

4.1 1. Ctpykrypa 3anuicu PDB. AHaiu3 CTpyKTYpHBIX 0COOSHHOCTEH. 7 4 JI2.1
IIpenckasanue BTOpU4IHON cTpyKTyphl. IIpenckazanue TpeTuuHOU 010223354055
CTPYKTYpHI OEJIKOB 1O ToMOJIOruU. MoenupoBaHie roMonoros. /Jlek/ 26 27 28

4.2 1. PaboTa ¢ 6ankoM mpocTpaHcTBeHHbIX cTpYKTYyp PDB. CTpyKkTypHI 7 4 J12.1
oenxoB (RASMOL, SwissPDBViewer). PaboTa ¢ mporpammoit
BU3yaIHM3ay Makpomosekyrn RasMol 1. /J1a6/

43 1. Bropuunste crpyktypst PHK. /TIp/ 7 1 J2.1

21233537

4.4 2. Crpykrypa 3anucu PDB. AHanu3 cTpyKTypHBIX OCOOCHHOCTEH. 7 1 JI2.1
Monenmuposanue. /I1p/

4.5 1. ®onuHr U ero pacno3Hasanue. /Cp/ 7 8 J12.1

313233 54 35
26 27 28
Paznea 5. [Ipeackazanne pyHKIIMOHAJIBHBIX 0CO0OEHHOCTEH
OHOMOIMMEPOB MO MOCJIe0BATEILHOCTH.

5.1 1. AHasu3 roMoJIOTOB M (DYHKIMOHAIBHBIE CHTHAIBL. JIMJepHBIE TeNTH/IBI 7 6 J12.1
U TpaHcMeMOpaHHbIe cerMeHThI. CaifTel MoauuKanuu 6eIKoB 313233 54 35
(Tmuko3uupoBanue, GochopruIupoBaHUe | T.11.). OYHKIINOHATIbHbIE D6 37 58
caifrel JIHK. I'ensl npokapuot u ayapuot. CpaBHUTEIbHbBIE METOABL
IIPEe/ICKa3aHNs TEHOB.

/JTex/

5.2 2. Tlouck PHK c 3agannoii crpykrypoit (TPHK u 1.11., perynstopHbie 7 4 J12.1
yaactku MPHK). /Jlex/

53 1. AHHOTHPOBaHHE ITOCIEIOBATENFHOCTH (ITOUCK OETOK-KOIUPYIOMIIIX 7 4 J12.1
obmacreii, ToNCK (YHKIIMOHAIBHEIX caifToB). [Ipencka3anne
CTPYKTYPHBIX 0ocobeHHOcTel OenkoB. [IpenckazaHue BTOPUYHOHN U
TPETHYHOH CTPYKTYPHI OCITKOB 1O ToMoJoruu. /J1ad/

5.4 2. llpenckazanue napamerpos criupanu JJHK. 7 2 JI2.1
/J1a6/

5.5 1. luHaMHuecKOe IPOrpaMMHUPOBAHUE U IUHAMUYECKHE MOACIH 7 1 J2.1
PHK. /Mlp/ 2122233435

26 27 38
Paznes 6. DBoJIoMs HA YPOBHE MOJIEKY.I.

6.1 1. DBoIIONHS MOJIEKYT M OPTaHU3MOB (TOPU30HTAIIBHBIN ITEPEHOC, 7 2 JI2.1
OPTOJIOTH, TTAPAJIOTH, AePEBhs r'eHOB). DrtoreHeTHUECKOe AEPEBO. 010202334955
Mojenu 5BOIONKN. DBOIIONMS HA YPOBHE TeHOMa. AHau3 D6 37 D8
MOMYJISIIIMOHHBIX TaHHBIX. /JIek/
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6.2

1. OBouttonus MOJIEKYI U OpraHu3MoB. DunoreHeTHUECKOE AEPEBO KAK
MaTeMaTH4ecKHi 00BbEeKT. Moenn 9BOMIOLHH. AITOPUTMBI ITOCTPOCHUS
(UITOTEeHETHYECKHX IepEBLEB (MAaTPHULIA PACCTOSHUI, METOIBI,
OCHOBaHHBIE Ha MaTpHUIle paccTosHUH (upgma, neighbour-joining,
minimal evolution, TomoIOrn4ecKue MHBAPUAHTHI U JP.)).
AnropuTMuUecKUe IPoOIeMbI TIOMCKa ONTUMAIBEHOTO JIepeBa,
bootstrapping, corimacoBaHHe JIepeBbEB. JBOJIOMS Ha YPOBHE TeHOMA
(cuHTEHNS, XPOMOCOMHEIE TIEPECTPOIKH). AHATIN3 MOMYISIIHOHHBIX
nanHbix. /Ip/

7

J2.1
313233 54 35
86 07 38

6.3

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

Craructuka JIHK kak xapakTepucTuka reHoMa. BeraucnutensHas
reHoMHKa. MeTabosinueckast peKOHCTPYKIHSA (B T.4. HCOPTOIOTHYHBIC
3amenieHus). [103UIMOHHEIN aHANN3. DBOIIONUS PErYIATOPHBIX
B3aMMO/ICHCTBUI. DBOIIOIUS OCIKOBBIX CEMEHCTB, UX 01 B

reHome. /IIp/

J12.1

Pa3nen 7. CpaBHeHHe NOC/Ie10BATEILHOCTEIA.

7.1

1. Ananus nocnenoBaTensHOCTel HyKII€OTHI0B. CTpOEHUE MONEKYIIBI
JIHK, ynakoBka, KOMIUIEeMEHTapHOCTb. [ €HbI, perynsaTopHbie
MIOCJIEIOBATENIFHOCTH. MaTeMaTHIeCKIe OCHOBHI BEIPABHUBAHUS
MOCJIeI0BATEIBHOCTEH CUMBOIOB. MaTpUIlBl aAMHHOKHCIOTHBIX 3aMEH,
MapHOe BBIPABHUBAHUE U €0 OLIEHKA, MHOYKECTBEHHOE BBIPaBHHUBAHIE,
BBIYHCIIUTENBHBIE Pecypchl. [ To0ampHOE BEIpaBHUBAHIE: aJITOPHTM
Hunensmana-Bynmia. JlokansHOe BeIpaBHUBaHKE: anroput™ Cmuta-
Batepmana. JIpyrue BapuaHThI BelpaBHUBaHUS. CTaTuCTHYECKAs
3HAYUMOCTb BBIPaBHUBaHMHI. 3aBUCHMOCTD BBIPAaBHHBAHHMS OT
napaMeTpoB. MHOKeCTBEHHOE BbIpaBHUBaHME. [IprMeHeHNE
BbIpaBHHBaHUs B OnonHpopmartuke. /JIex/

J12.1
013233 54 35
06 07 08

7.2

1. TTocTpoeHue BhIpaBHUBAHHN , PEKOHCTPYKLHUS (DUIIOTCHETHYCCKUX
JIepeBbEB (CpaBHEHHUE JOKAIBHBIX U I100aTbHBIX BBIPaBHUBAHHM,
3aBHCHUMOCTH BBIPAaBHUBAHUS OT ITAPAMETPOB, OIICHKA CTATUCTUIECKOM
3HaYMMOCTH).

/J1a6/

J12.1
95

7.3

1. l'enomHas uHMOpMarus. ['eHeTHIeCKUEe KapThl U KAPTHPOBAHKE
reHoMa. OcHoBHble TuIbl JIHK-Mapkepos, Ucnosib3yeMble Ipu
KapTHpOBaHWU reHoma. OnperneneHne HyKJI€OTHIHBIX
rocneaoBarenbHocTel, cekBenupoBanue JJHK. Onpenenenue cukpenca
knona. Mcnonp3oBanne EST-nocnenoBarensHocTe. MeTonbI aHAIH3a
MHOJKECTBEHHOU SKCTIPECCHUH T€HOB.

Mp/

J12.1

7.4

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

JloxanbHOE BhIpaBHUBaHUE MOCIE0BaTENbHOCTEH. MHOXKECTBEHHOE
BBIpaBHUBaHHUE MocenoBarenbHocTei. /TIp/

J12.1

1.5

3. Mepa cxoncTBa OHONOTHYECKUX MOCIeq0BaTenbHOCTel. PaccrosHus
XemmuHra u JlepeHiraiina. Onepanuu peraktupoBanus. Bec onepanuit
penaxtupoBaHus. Buner mpados 3a generun. /TIp/

J12.1

7.6

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

15,5

J12.1
3132335435
06 07 08

1.7

Wnas xonTakTHas pabdora /MIKP/

0,2

6. POH/I OUEHOYHBIX CPEJCTB

6.1. Hepeqem, BU/I0B OLICHOYHBIX CPE/ICTB

TeKymaa aTTCCTalMs: yCTHBIfI OIIPOC, TECThI, CUTYAllTUOHHBIC 3a/1a4U.
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HpOMG)KyTO‘IHaSI aTrTeCTanusia: 3a4€T B BUAC YCTHOTO CO6eCG,HOBaHI/IH " TECTUPOBAHUA.

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUSI U MHbIE MAaTePUAJIbI /ISl TEKYIIe aTTecTalul

ITpumep BOIIPOCOB U1 YCTHOTO OIpoca:

1. CoBpemeHHOe onpereneHne OHONH(GOPMATHKN 1 OHONHKEHEPHH.

2. Buzapl OnonHpopMaMoHHOHN esTeIbHOCTH.

3. OcHOBHBIC HAINPaBJICHHUS MCIOIb30BaHUS OMOMH()OPMAMOHHBIX TaHHBIX.

4. OCHOBEHI CTPYKTYpHI 0a3 TaHHBIX: 3aIHCH, OIS, OOBEKTHI.

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

6. Uto Takoe napHoOe BbIpaBHUBAaHHUE NOCIEI0BATENLHOCTEN?

7. Yto Takoe roMoJIord, OpPTOJIOTH, Tapajioru?

8. JlaiiTe onpexneneHue r1006aIbHOTO BRIPAaBHUBAHMUS.

9. laiiTe omnpeneneHue JOKaIbHOTO BEIPaBHUBAHUSI.

10. [laifTe XapaKTepUCTUKY METOOB IAPHOI'0 BHIPABHUBAHMUSL.

11. Kaxkoit macTpymMenT EMBL-EBI 1o3BossieT mpoBoIuTh Ti100ansHOe BEIPABHIBAHUE TIOCIIEIOBATEIBHOCTEH?
12. TlepeuncnuTe OCHOBHBIE ATAIBI MPOBEACHHS JOKAJIHHOTO MAPHOTO BEIPABHUBAHMUS OCIKOBBIX MOCIEI0BATEIHHOCTEH.
13. Yto 03HauaroT mapaMeTphl gap open U gap extension mpu NpOBEACHUH MAPHOTO BEIPABHUBAHUS?

14. Uto Takoe marpuiia PAM?

15. Yro takoe maTpunia BLOSUM?

[Tpumep cuTyallMOHHBIX 3a7ay:

1. Ha xoHIe TeHa -reMoryio0nHa UMeeTcs CIeAyIonIas OCIeJ0BaTeIBHOCTD. . .Ctg gee cac aag tat cac taa. Kakosa
AMHPHOKHCIJIOTHAS TTOCIIEI0BATEIIFHOCTS COOTBETCTBYIOMIAs MIPEICTaBICHHOM?

2. N300pa3uTte TOUeUHYI0 MAaTPHUILY CXOCTBA IS MOCIEA0BATENFHOCTEN U3 TEeHOMA BUPYCa KApIMKOBOCTH MIICHUIIBI
ttttcgtgagtgcgeggaggcetttt mpotus camoro cedst. SBnsercs i 3ta

MIOCJIEIOBATENIFHOCTH HACTOSAIINM MAINHIPOMOM?

3. Hapucyiite Bce BO3MOXKHbBIE YKOPECHEHHBIE JIEPEBbs CBA3BIBAIOIINE TPU TaKCOHA. CKOJIBKO TAKUX JIEPEBHEB MOYKHO
CcO31aTh?

[Tpumep TeCTOB AJIS TEKYIIEr0 KOHTPOJIS:

1. Myrarust, Tpu KOTOpOH eMHUYHASE 3aMEHa OCHOBAHHS OCTABIISIET aMHHOKHCIOTHYIO ITOCIIEIOBAaTENbHOCTh HEN3MEHHOIA,
Ha3bIBAETCSL:

a) HOHCEHC-MYTaLus;

0) oOpaTHas 3aMeHa;

B) «MOJTYAIIAs» MYyTAIIHS,;

T) MHUCEHC-MYTaLusl.

2. BBIpOKI€HHOCTb F€HETUYECKOr0 KOa — 3TO:

a) KOAMPOBAHNE OJJHUM TPUILIETOM TOJIBKO OJTHOH aMHHOKHCIIOTEI,

0) KoAUPOBaHUE OJHUM TPUILIETOM OJTHOU JINOO HECKOJIBKUX aMUHOKHCIIOT;

B) KOJUPOBAHUE OJHON aMUHOKHCIIOTHI HECKOJIBKUMH TPUILIETaMH;

T) KOJUPOBaHKE OJHUM TPHUIUIETOM Pa3HbIX aMHHOKHCIIOT.

3. YHuBepcaabHOCTh TEHETUYECKOTO KOJa — ATO:

a) KOJUPOBAaHUE OJHUM TPHUILJIETOM OJHOM MO0 HECKONBKUX aMUHOKHCIIOT;

0) KoqMpOBaHKE OJHOW AMUHOKHUCIIOTH! HECKOJIEKUMH TPHILICTaMHU;

B) KOJMPOBAHUE OJJHOI aMHHOKHCIIOTHI OJTHUM TPHILICTOM;

T) HaJU9Ke eAMHOTO KOJa JUIS BCEX CYIIECTB Ha 3eMIle.

4. [l HaXO>KA€HHUsI KOHCEPBATUBHBIX PETHOHOB B HA0OPE MOCIIEI0BATEILHOCTEH MPUMEHSETCS IPEUMYIIECTBEHHO:
a) MHOYKECTBCHHOE BEIPABHUBAHUE;

0) JIoKabHOE BEIPABHUBAHHE;

B) m100anbHOE BEIPaBHUBAHUE,

I') CTPYKTYpHO€E BbIpaBHUBAHHUE.

5. BelpaBHHUBaHUE — 3TO:

a) CpaBHEHHE MOCIEA0BATENLHOCTEH HYKIICOTHIOB C «JIMIIKUMHU KOHLIAMI»;

0) cpaBHEHHE aMUHOKHCIOTHBIX MOCIE0BAaTENLHOCTEN OEIKOB MO JJTMHE;

B) CpaBHEHHE HYKICOTHIHBIX TOCIIEJOBATEILHOCTEH 110 JJTHHE,

T) CpaBHEHHUE MOCIICIOBATEIFHOCTEH B TOUCKE UICHTUYHBIX CEPUil CHMBOJIOB.

6.3. TunoBblie KOHTPOJIbHBbIC BOIIPOCHI U 3a1aHUA 1JIA HpOMe)KyTO‘{HOﬁ aTrrecranmu

ITpumep TecTOB K 3a4eTy:

1. Tun BeIpaBHUBAHMUS, IZI€ IPOM3BOAUTCS CPABHEHUE MOCIIEI0BATEIbHOCTEN IENUKOM: KaXkAbIH HYKIeOTH A (aMHHOKHCIOTA)
HaxoauT cebe napy:

a) JIOKaJIbHOE

0) robanpHOE +
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B) HJIEATIbHOE.

2. Yuacrok JIHK, xomuu KOTOpPBIX YOaJIsIOTCS U3 EPBUYHOTO TPAHCKPHIITA H OTCYTCTBYIOT B 3penoit PHK:
a) 9K30H

0) KoJTI0H

B) HHTPOH. +

3. Yto Takoe ORF:

a) paiions! JIHK, koTopble HAUNHAFOTCS CO CTOM-KOJIOHA

0) OTKpBITBIC PAMKH CIUTHIBAHUS +

B) OJIMTOHYKJICOTUAHBIA TOTUMOPPU3M.

4. Jleuenune 3a00JIeBaHUi, BRI3BaHHBIX IS(CKTHBIMH OCIKaMH WM OTCYTCTBHEM O€JIKa, BKJIIOYACT:
a) TUarHOCTHKY 3a00JIeBaHN I

0) ompeneneHne MUIIEHEH IS BBIOOpAa MEANKAMEHTOB

B) o0ecrieueHre opraHnu3Ma HOpMaJIbHBIM O€JIKOM. +

5. ®aiin .aln 310!

a) TaHHBIE BRIpaBHUBaHUS mporpaMMsl Clustal, B KOTOpOM 3ammcaHO 3HaYSHHE BEPOSATHOCTH PA3IIHIHS BEIOOPOK
0) nanHbIe BeIpaBHUBaHUS porpaMMel Clustal, B KoTOpoM 3amucaHbl psAbl MO-CIEJ0BAaTENFHOCTH +
B) JJaHHBIC BBIpaBHUBaHU porpamMMel Clustal, B KOTOpOM 3amicaHo 3HaYCHUE BEPOSTHOCTH CXOJICTBA BEIOOPOK.
ITpumep BONpOCOB K 3auery:

1. Kimaccudukarus 6a3 JaHHBIX B OMOMH(OPMAaTHKE.

[IpumepHsIii M1aH OTBETA:

a) [To Ty naHHEBIX;

6) Mo cdepe oxBaTa TaHHBIX;

B) [To ypoBHIO KypUpOBaHHUS;

r) Ilo MeToy KypUpOBaHUS;

1) @yaknun 6a3 qanaeix JJHK;

¢) OYHKIMY TeHOMHBIX 0a3 JaHHBIX;

) [Tpumepsr 6a3 manubix JJHK, PHK, 6emkoB.

2. Cepsuc BLast.

ITpumepHBIii I1aH OTBETA!

a) OCHOBHOE Ha3HAYEHUE,;

6) OCHOBHBIE HHCTPYMEHTHI;

B) CrienuasibHbIe BO3MOXHOCTH;

T) DTarmbl MOUCKa;

1) Anroputm Blast.

f.Otnmunst BosamoskHocTel Megablast ot blastn

3. UndopmarmonHo-monckosas cucrema NCBI.

[IpumepHbIii 11aH OTBETA:

a) KiroueBbie 251eMeHTHI,

6) Tums! nnertuduratopoB RefSeq;

B) ®opmat FASTA;

r) Haubonee nomynsapusie pecypcsl NCBI;

I) XapakTepucTrka pecypca PubMed.

6.4. Kputepuu oneHuBaHUA

Kpurepuem ycriemHOCTH OCBOCHHUS yIeOHOTO MaTepHaa sIBISIETCS SKCIePTHAs! OIIEHKA MIPEIIo1aBaTelNs, YIUTHIBAOMIAsT
PETryIAPHOCTH MOCEUIEHNs IEKIIHOHHBIX, TAOOPAaTOPHBIX U CEMUHAPCKUX 3aHITUH, 3HAHUI TEOPETUUECKOTO pasjena
IporpamMMel 110 JUCHUIIIMHE (B TOM YHUCIIE M MaTepuana CaMOCTOATENIbHOTO U3YdEeHHsT), KOTOPbIE OLIEHUBAIOTCSl YCTHBIM
OIPOCOM I10 BOIIPOCAM JAUCLMILIMHBL, PEIIEHUEM TECTOB U CUTYALIMOHHBIX 3a/1a4. KauecTBO yCBOCHUS 3HAHUM 3aBEpIIAETCS
3a4€TOM.

O1eHKa YCTHOTO OMpoca MO BOMPOCaM JUCHUILINHBL

OneHKa «OTIMYHO» CTaBUTCS, €CIN CTYACHT ITOKa3all INTyOOKOe 3HAHUE BOIIPOCA; MOJHO, ApIyMEHTHPOBAHO,
MOCJICIOBATENIFHO OTBETHII M0 yIeOHOMY MaTepHaIy.

O1eHKa «XOPOIII0» CTABUTCA, €CIIU CTYAEHT MOKa3al 3HaHHe BONIPOCa, HO JOMYCKAeT Psifi HETOUYHOCTEH; TIOJIHO,
apryMEHTHPOBAHO, MOCIIE0BATEIBHO OTBETHII 110 yUCOHOMY MaTepHaIy.

O1eHKa «yJOBIETBOPUTENBHO» CTABUTCS, ECIH CTYIEHT IOKa3all 3HaHHE BOIPOCA, HO JOIYCKAeT MHOXKECTBO HETOYHOCTEMH;
MMeeT IpoOIIeMBI ¢ TOTHOTOH, apryMeHTaIuel, ToCcIe0BaTeIbHOCTBIO H3T0KEHUS YIeOHOTO MaTepHaa.

O1eHKa «HEY0BIETBOPUTEIBHOY» CTABUTCS, €CIIH CTyAEHT He 3HAaeT MaTepuall BOIpoca WK UMEET TOBEPXHOCTHBIE 3HAHUS
U HE MOJXET MOJTHO, apIyMEHTHPOBAHO, ITOCIIEI0BATEILHO OTBETHTH M0 YIeOHOMY MaTepHaly.

Kpurepuu oneHku peleHus CUTYalluOHHOM 3a1auu:
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5 «OTJINYHOY» — KOMILIEKCHAs OLIEHKA NPEJUI0KEHHOM CUTYalluy; 3HAHUE TEOPETUUECKOr0 MaTepuaa ¢ yueToM
MEXIUCHUIITHHAPHBIX CBA3€H, IPaBUIbHBIN BEIOOP TAKTUKHU JEHCTBUIL; MOCIEN0BATEIHOE, YBEPEHHOE BHINOIHEHUE
MPaKTHYECKUX MaHHUITYIISLHH;

4 «XOpOI10» — KOMIUIEKCHAs OLIEHKA MPEIUI0KEHHON CUTYalluu, HE3HAUYUTEIbHbIE 3aTPYJHEHUS IIPU OTBETE Ha
TEOPETHIECKHE BOMPOCHI, HEIOJIHOE PACKPHITHE MEXIUCIUIIMHAPHBIX CBSA3EH; NIPaBUIBHBINA BEIOOP TAKTHKH ACHCTBHI;
Joru4eckoe 000CHOBaHHE TEOPETHYECKHX BOIIPOCOB C AOTOJHHUTENLHBIMA KOMMEHTApHUAMH Mearora; nociaenoBaTenbHoe,
YBEPEHHOE BBIIIOJIHEHUE IPAKTUUECKUX MaHUITYIISLMI;

3 «YHOBIICTBOPHUTEIHFHO» — 3aTPYJHEHHS C KOMIUIEKCHOH OLICHKOI! MIPe/II0KEHHON CUTYAINH; HETIOJIHBIH OTBET, TPEOYOMIIHA
HABOJAIIUX BOIIPOCOB I€1arora; BIOOP TaKTHKY AEHCTBHH B COOTBETCTBUHU C CUTYaIHel BO3MOXKEH MPU HAaBOSIITUX
BOIPOCAaXx MeJarora, MpaBUIIbHOE MOCNIEN0BATENBHOE, HO HEYBEPEHHOE BBINOJIHEHNE MAHUITYIIALIH;

2 «HEYIOBIETBOPUTENBHO)» — HEBEPHAas OIEHKA CHTYaIlH; HEIIPAaBIIIFHO BEIOpaHHAS TaKTHKA JCHCTBHUM, IIPUBOIAIIAS K
YXYALICHHIO CUTYaIll; HEIPABUIGHOE BHIOTHEHHE IPAKTUIECCKUX MaHUIYIISIIUIL.

ITpomexyTouHas aTTecTalys IPOBOANTCS B popMe 3aueTa. 3a4eT IPOBOAMUTHCS B JiBa sTana. Ha nmepBom stane
oOygarormuiics pemaer 20 TECTOBBIX BOIPOCOB 3aKPHITOTO THIA. Ha kaXkaplid Bompoc mpeyiaraeTcs HeCKOIBKO BAPHAHTOB
OTBETA, IPABUJIbHBIN TOJIBKO OAUH BapuaHT. IIpo1o/KuTensHOCT, — 45 MUHYT. BTOpoil aTan npoBouThCs B BUJE
cobecej0BaHMUS 110 BOIPOCAM AUCLUIIIHHBL

Kpurepun onenku recra:

- OLICHKA «OTJINYHOY» BBICTABIISETCS CTYAEHTY, €CIM 3aJjaHue BHIIOIHEHO Ha 91-100% (BbICOKUI YPOBEHH OCBOEHUS
MPOBEPIEMBIX KOMIIETCHIHIA);

- OIIEHKA «XOPOIII0» BHICTABISIETCS CTYAEHTY, €U 3alaHKe BhINoaHeHo Ha 81-90% (cpenHuil ypoBeHb OCBOEHHS
IIPOBEPSEMbIX KOMIIETCHLIUI);

- OIIEHKA «YJOBIECTBOPUTENEHO)» BEICTABIIACTCS CTYJCHTY, €CIIU 3aJaHue BRIONHEHO Ha 70-80% (6a30BEIi ypoBEHB
OCBOEHHSI IPOBEPSAEMbIX KOMIIETEHIHIA);

- OIICHKA «HEYJOBJIETBOPUTEIBHOY» BBICTABISETCA CTYIEHTY, €CIU 3aJaHKs BBINOJIHEHO MeHee ueM Ha 70% (HezocTaTouHBII
YPOBEHB OCBOCHHS ITPOBEPSIEMBIX KOMIICTSHITHN).

Beicokuii ypoBeHb, CpeTHUN YPOBEHB, 0a30BBIi YPOBEHB — «3aUTECHO»; HEJOCTATOYHBIA YPOBEHB — «HE3aUTCHOY.

OTMeTKa «3auTeHO)» CTaBUTCS, €CIU CTYIEHT JEMOHCTPHPYET TOYHOE U IPOUHOE 3HAaHKME MaTepHana B 3aJJaHHOM 00beMe;
MOHUMAaeT MaTepHall, CIIOCOOCH CaMOCTOSATEIBHO PACCY)KIATh U JIeNIaTh YMO3aKIIIOUCHHSI, OCHOBAaHHBIC Ha aHAIIN3¢ HAYYHOTO
ICUXOJOTHYECKOI0 3HaHUs. BO3MOXKHBI HEKOTOPBIE HETOYHOCTHU, HO TAKHUE, KOTOPBIE HE CIYKAaT MIPEHNATCTBUEM IS
JIATbHEHIIeTo 00ydeHHs.

OtMmetka «He3auTeHo» CTaBUTCH, €CIU CTYJEHT MaTePUAIOM HE BIIAJIEET, HE MOHUMAET €T0, 3HAHHS TIOBEPXHOCTHBIE,
OTPBIBOYHEIE, CTY/ICHT HE CIIOCOOCH CAaMOCTOSTEIIFHO PacCyKIaTh U JIeTaTh YMO3aKIIOYCHHs, OCHOBAaHHbIC Ha aHAJIH3e
HIPOWJEHHOTO MaTepuaa, JOIyCKaeT Cephe3HbIe OMUOKN.

7. YHEBHO-METOAUWYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi 1uTepaTypa

7.1.2. JlonoJHHUTENIbHAS JTUTEPATYpPa

ABTOpBI, 3araBue WznarensctBo, | Pecype

JI2.1 | Bomomuenkosa JI. A. | bBuonndopmaruka: yaebHoe mocooue Owmck : OMckuit 9BC
(https://biblioclub.ru/index.php?page=book&id=563147) rOCyHapCTBEHHBI
1 YHUBEPCUTET
M. ©.M.
JlocToeBckoro
(OMI'Y), 2018

7.2. llepeuenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKALMOHHOI ceTn "UHTepHeT"

D1 |caiiT co3nan B 1998 rony kak ceTh Ui pa3BUTHUS Kapbephl U HCCIIEA0BATEIbCKUX PECYPCOB B 001aCTH
6nonndopmaTHKH BeITycKHUKOM bocToHCcKoro Kosmemka. Ha ceroqusaumii 1eHs B Helt Ooee 35 THIC y4aCTHUKOB U
OTPOMHOE KOJIMYECTBO WH(POPMAIIHHU 10 OMOTEXHOJIOTHH. https://www.bioinformatics.org/

32 | Caitr MexxayHapoaHOTO 00IecTBa BEranucauTensHoi ononornn (ISCB). https://www.iscb.org/ismbeccb2017

33 | BbecrutaTHbIe OHNAMH Kypchl nHcTHTYTa brionadopmartuku https:/stepik.org/org/bioinf

94 | Caiir xypHana "Martemarndeckas OHoIoTHs U OHoMH(OpMAaTHKA" SBISIETCS, H3AOMIMCS 1o permreHnto Haydqroro
cosera PAH no maremaTrueckoit Ouonoruu u 6nonHpopmartuke. XKypHan uHAeKcupyeTcs ciay:xbamu Scopus,
Chemical Abstracts Service (CAS), Poccuiickoro nnaekca nayqnoro nutuposanus (PUHII), Ulrich's Periodicals
Directory, Oomiepoccuiickom MaTeMaTiHaeckoM noptaie Math-Net.Ru. https://www.matbio.org/

D5 | Caiit HanMOHAIBLHOTO IeHTpa OnorexHonmormdeckoit maGopMaru CIIA https://www.ncbi.nlm.nih.gov/
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36 |Caitr ®orga OTKpHITOIH OHOMH(DOPMATHKH KOTOPHII IPOABUTAET pa3pabOTKy MIPOrPaMMHOTO 00ECIIEIECHHS C
OTKPBITBIM UCXOJHBIM KOJOM U OTKPBITYIO HAYKy B COOOLIECTBE OHOIOTHYECKUX HCCICIOBAHUI.

OH NPOBOUT €KETOAHYIO KOHPEPEHIINIO IT0 OMONH(POPMATHKE C OTKPBITHIM UCXOTHBIM KojioM (BOSC).
https://www.open-bio.org/

37 | calT MEXNIpaBUTEIBCTBEHHOI opranm3ary EBpomnetickas 1abopaTopus MOJIEKYIAPHOH OHOIOTHH
http://www.embl.org

D8 | caliT MeXIYHapOJHOH MpaBUTENbCTBEHHON opranu3anuu European Bioinformatics Institute ¢poxycupyromuiics Ha
WCCIICIOBAHUAX U cepBHcax OnonHpopmaTuku https:// www.ebi.ac.uk/

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IlporpammHoOe oGecnieyeHmne

Adobe Reader

LMS Moodle

7.3.2 IIpodeccnoHaTbHBIE 6a3bI JAHHBIX U HH(OPMAIMOHHO-CIIPABOYHbIE CHCTEMBI

Hayunas anextponnas 6ubaunoteka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU: Hay4Hast sneKTpoHHas
oubnmnoTeka: caiit. — Mocksa, 2000 — — URL: https://elibrary.ru. — Pexxum moctyma: s 3aperucTpyp. mojb30BaTenei. —
TekcT: 271eKTPOHHBIN.

HarronaneHas anekrponHas 6uoianoteka (HOB) (https://rusneb.ru/) HanmonansHast anektpornas oubnmoreka (HIB) :
00BETMHEHHBIN SJIEKTPOHHBIN KaTalior GOHIOB poccuiickux onbmmoTek : cait. — URL: http://H36.pd. — Pexxum nocryna: u3
YUTATBHBIX 3a70B Oubnnorexu Yenl'V. — TekcT: 3nMeKTpOHHBII.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MOJY JISA)

JleK1IMoHHbIE 3aHATHS IPOBOAATCS B JICKIIMOHHBIX AyAUTOPHAX. JJIs IPOBEICHNS 3aHATHIA JIEKIMOHHOTO THIIA TIPEIJIararoTcs
Ha0OPHI IEMOHCTPALIMOHHOTO 000pyI0BaHHA (HOYTOYK, IPOEKTOP, IKpaH, KOJOHKH) B yieOHO-HATISJHBIX TOCOOUH
(TIpe3eHTaIMy 10 BCeM pasJielaM JUCLUIIINHAI).

Jlns mpoBeeHus 3aHATUI CeMUHAPCKOTO THUIA U Ta00PaTOPHBIX 3aHATHH B YHHBEPCHTETE ayAUTOPUS 000pyL0oBaHa
MYJIETUMEUHHBIM KOMIJIEKCOM M 3KPaHOM JUIS IEMOHCTPALMHU CIAiI0BBIX IPE3EHTALUI U BUIEOMATEPUAIIOB.

ITomemenust A1 CaMOCTOATENBHOM PabOTHI OCHAILIEHBI KOMITBIOTEPHOM TEXHUKOH C BO3MOKHOCTBIO MOAKITIOUEHHSI K CETH
«MHTepHEeT» M 00ecTieueHNeM I0CTYIIA B AJIEKTPOHHYI0 HH(POpMamOHHO-00pa30BaTeNbHYO Cpely YHUBEPCUTETa, Kya
KaX/pIil 0Oydaromuiics B TeUeHHE BCETO Meproa 00ydIeHNs 00ecedeH HHINBHIYaIbHBIM HEOTPAHNUCHHBIM JJOCTYIIOM.

9. METOAUMYECKHUE YKA3AHUA J1JIS OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUITIMHBI (MOAY JI5T)

VYcrmemHoe 0cBOEHIE NUCIUILIMHEI IPEIIoIaracT aKTHBHYIO pa00Ty CTy/IeHTa Ha BCEX 3aHATHAX ayTUTOPHOH (GopMBI
(ylexnuu, 1abopaTOpHBIE U CEMUHAPCKHE 3aHATHA), INIAHOMEPHYIO CAMOCTOSATENbHYIO padoTy. B xo1e ocBoeHus
JMCLUIUIMHBI CTYICHT PACLIMpPSET CBOM OIBIT, pa3BHBAET Takue obuenpodeccnoHanbHble 1 NpodecCHOHaIbHbIE
KOMITeTEHIINH KaK CITOCOOHOCTH ¥ TOTOBHOCTh aHATM3HPOBATh PE3YIIbTaTHl COOCTBEHHON ESTENFHOCTH IS
IpeOTBpAIIECHHS TPO(HECCHOHATBHBIX OIMIHOO0K; CIIOCOOHOCTE K MPHUMEHEHHIO CHCTEMHOTO aHAJIN3a B H3yICHUH
OGMOIOTMYIECKHUX CHCTEM; LieNeNoIaraHye, INIaHUPOBaHUe, aHaIu3 U peduieKcus B mpolecce NO3HaHUsA; (OpMHUpPOBaHHE
mblinuieHus. Ocoboe 3HaueHHe Ul yCBOGHMS Kypca MMEeT MOATOTOBKA K MPaKTUYECKUM, 1a00paTOPHBIM 3aHATHIM U
aKTHBHOE y4JacTHe B paboTe CeMHHApOB. B Xo/e pemenns 3a1a4d mocTuraeTcsl 3HAaYMMOCTh TEOPETHIECKUX BOIIPOCOB,
HIPUXOIUT IOHUMaHKE TECHON B3aUMOCBSI3H TEOPETUUECKUX MOT0XKEHUI KOMIIBIOTEPHOTO aHAJIM3a MEUIITHCKUX
n300pakeHuil U TaHHBIX U BO3ZMOXHOCTBIO HHTEPIIPETALMH Ha UX OCHOBE AKCIIEPHMEHTANIbHBIX JaHHBIX. K kaxknoMy
71a00paTOPHOMY 3aHATHIO CTYICHT JOJDKEH TIIATEIBHO TOTOBUTHCS. CeMHUHAPCKUE 3aHATHS OPraHU30BaHBI TaK, 9TO HA
Ka)JJOM M3 HUX KaX[BIIl CTYIEHT aKTHBHO yJacTBYeT B paboTe, ero 3HaHUS MOJ[BepraroTcs oTMeTke. [loaToMy cTymeHT
3aMHTEPECOBAH TOTOBUTHCS K KaXKIOMY 3aHATHIO Oe3 uckimtoueHus. CaMocTosTensHas paboTa HallpaBlieHa Ha U3ydeHHE BeexX
TEM JIMCLUILIMHBI U BKIIOYaeT paboTy B YUTAILHOM 3ajie OMOIMOTEKH U B IOMAITHUX YCIOBHSX, C JOCTYIIOM K pecypcam
WurepHer. CamocTosTensHas paboTa SBIACTCS HanOoJIee NeITeIbHBIM H TBOPYECKHM IPOIECCOM, KOTOPHII BBITTOIHSET PSIT
JUIAKTUIECKHX (PyHKIMI: cocoOCTBYeT (hOPMUPOBAHUIO AUATICKTUIECKOTO MBIIIIEHHS, BEIPAOaTHIBAET BEICOKYIO KYIBTYPY
YMCTBEHHOT'O TPYyZa, COBEPLIEHCTBYET CIIOCOOBI OpraHM3aluy I03HABATEIbHON IEsTEIbHOCTU, BOCIHTBHIBAET
OTBETCTBEHHOCTB, I[€JICYCTPEMIICHHOCTD, CHCTEMaTHYHOCTh M TIOCJIEIOBATEIEHOCTE B paboTe CTYACHTOB, Pa3BUBACT Y HAX
OepeXHOE OTHOIICHHE K CBOEMY BPEMEHH, CIIOCOOHOCTH TOBOANTH 10 KOHIIA HAYaTOE /IeN0. Bea crcrema HHAMBHAYaIbHOMH
CaMOCTOSATENBHON pabOTHI IOJKHA OBITH MOJYMHEHA YCBOSHHIO IIOHATUHHOTO ammapara, IOCKOJIbKY OHOHN U3 Ba)XKHEHIINX
3a71a4 MOJTOTOBKM COBPEMEHHOTO TPaMOTHOTO CIIEIIMANINCTA ABJSAETCS OBNafieHHe U TPAMOTHOE IPUMEHEHHUE
npodeccnoHaNbHOM TepMHUHOIOTHH. JIydmeMy yCBOSHIIO M TOHUMAaHHIO TUCIUIUIMHBI ITOMOTYT Y4eOHUKH, MOHOTpaduu,
CIIPaBOYHUKH U HHTEPHET PECYpPCHI, yKa3aHHBIC B CITUCKE TUTepaTypbl. Oco00e MEeCTO OTBOIUTCS CAMOCTOSTEIBHOM
npopabOTKe CTYJEHTaMHU OTAEIBbHBIX PA3IeIOB U TEM 110 U3ydaeMoi AUCIUILTHHE. B X01e caMocToATenbHON paboOThI
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CTYAEHTHI pa3padaThIBAIOT JOKIAA U (POPMY IPE3ECHTAIINN H3Y9aeMOTO MaTepHaa, 9To ClIocOOCTBYET YBEIMUCHUIO 00beMa
3HaHUH, BEIpaOOTKE YMEHUI 1 HABHIKOB BCECTOPOHHET0 OBJIAJEHNUS CIIOCOOaMU U MpUeMaMy Ipo¢ecCHOHAIBHOM
JesATeNbHOCTH. V3ydeHne peKkOMEeHI0BaHHON JIMTEPATYpPhI CIeAyeT HAYMHATE C YIeOHUKOB U y4eOHBIX ITOCOOHH, 3aTeM
NEPEeXOJUTh K HAy9YHbIM MOHOI'pa(I)I/IHM " MaTcpurajiaM NepruoJUICCKUX I/I3I[8.HPII7L

CTyneHT JOIKEeH yMETh CAaMOCTOSITEIIFHO ITOA0UPATh HEOOXOUMYIO JUT yaeOHOI 1 HaydHOI paboTsl mutepatypy. [Ipu atom
clieyeT 00paIuaThest K MpeAMETHBIM KaTajgoraM 1 OMOIHorpai4eckuM CripaBOYHHKaM, KOTOPbIE HMEIOTCsl B OMONIHOTEKax.
JIJ'ISI AKKYMYJSIU A HH(bOpMaHI/II/I 10 N3y4a€MbIM TCMaM PEKOMCHIYCTCA q)OpMI/IpOBaTB JIMIHBIA apXHnB, a TAKIXKC KaTajJor
HCIIOJIB3YEMbBIX UCTOYHUKOB, YTO MOXKET UCIOJIB30BATHCA HE TOJIBKO B paMKaxX JTaHHOTI'O KypcCa, HO U JJIA MOCJICAYIOMICTO
HaIlMCaHusl AUIIOMHOTO MPOEKTa Ha BHIITYCKHOM Kypce. IIpoMexxyrouHoi GopMoi KOHTPOJIS yCHIeBaEMOCTH CTYIEHTOB
ABysieTcs 3a4eT. [Ipy moroToBKe K 3a4eTy HeOOXOIMMO OPHEHTHPOBATHCS HA PEKOMEHTyeMyto iutepatypy. [1o kaxmoi n3
TEM JIs1 CAMOCTOATCIIBHOTO U3YUCHMS, IIPUBCACHHBIX B pa60qel71 nporpaMme, CiICAyeT CHavdajla MIpoOYuTaTh
PEKOMEHAOBAHHYIO JINTEPATYPY U IIPpU HeO6XO,HI/IMOCTI/I COCTaBUTh KpaTKI/Iﬁ KOHCIICKT OCHOBHBIX HOJIO)KCHI/Iﬁ, TCPMUHOB,
CBE/ICHUH, TPEOYIOIMX 3aIIOMUHAHHMS U SIBIIIOIINXCS OCHOBOIIOJIArAIOMIMMU B 3TOM TeMme. [lJist paciunpeHus 3HaHUH 110
JAUCHUIUIAMHE PEKOMCHAYETCA UCIT0JIb30BAaTh I/IHTCpHGT-pecprBII MOPOBOJUTD MMOUCK B PA3JIMYHBIX CUCTEMAX, TAKUX KaK
o01Ire MONCKOBEIE CHCTEMBI: WwWw.yandex.ru, www.google.ru, a Takke CreldabHbIe IIONCKOBBIE
cucTeMbpl:WwWWw.chem.msu.su, www.chemnavigator.hotbox.ru.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JTUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJTHOCTBIO U OT'PAHUYEHHBIMHU BO3SMOKXHOCTSAMMU 310POBbA

OcBoeHHE TUCHUIUIMHBI HHBAIMAAMH M JIMIAMH C OTPAaHHMYCHHBIMH BO3MOXKHOCTSMH 3I0pPOBBS OCYIIECTBISETCA C
UCIIONIb30BAaHUEM CHELHATIbHBIX TEXHUYECKHX CPEICTB M HH()OPMAIMOHHBIX TEXHOJOTHUH, MpeaoCTaBIsAeMbIX PecypcHbIM
y4e0HO-METOJMYECKUM IIEHTPOM IT0 OOYYECHHIO MHBAIUIOB H JIUI C OTPAaHWMYCHHBIMH BO3MOXHOCTSIMH 310poBbs Yenl'V mo
3ampocy oOydaromierocs (MOOWIIBHBIC CIICIMANbHBIC TEXHHYECKHE CPEACTBAa JUIL JIMIl C HAapYIICHHSIMH 3peHHI H C
HapyIIeHUEM CIyXa, aCCUCTUBHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH).

ITpn HeoOXoanMocTH Ul OOYJAIOMIMXCS C HAPYIICHUSIMH 3pEHHS Ha pabOdMX MecTax Ul IPOBEICHUS IPAKTHUECKUX HWIIH
7a00paTOPHBIX 3aHATHH YCTaHABIMBACTCSA CIICNHANBHOE IPOTpaMMHOE oOecnedeHne (IporpaMMa pedeBOW HaBHTAIUH,
pedeBble CHHTE3aTOPHI, SKPAHHbIE JIYIIB).

B yueOHble aymuropuu obecrieunBaeTcs OCCHPENSATCTBEHHBIH JOCTYNm A OOYJalOmMXCS C WHBAIMJHOCTBIO M C
OTpaHWYCHHBIMH BO3MOKHOCTSIMH 3JIOpPOBBSl. B Kaxmoll ayguropuu, T[e OOy4aroTcsi MHBAIMABI U JIMIA C OTPAaHWYCHHBIMH
BO3MOXXHOCTSIMH  3/I0POBBSI, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KONWYECTBO MECT I OOYJAIOMUXCI C y4eToOM
HapyleHUH UX 340pPOBbsl.

Jlns ocBoeHMs MUCHUIIMHBI MHBAIUIAM M JIMLAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSl MPENOCTABISAETCA AOCTYN K
MeYaTHBIM HCTOYHHWKAM, MMEIOMIMMCS B HaydHOH OmbOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENHMATBHBIX TEXHUYECKHX CPEICTB;
JIOCTYI C MOMOIIBIO CIIEIUANBHBIX TeXHUYECKHNX U IMPOTPAMMHBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe >IeKTPOHHOTO JOKyMeHTa B hoHAe HaydHOUH 6ubmrorekn Yenl'Y miH 371eKTPOHHO-OMOINOTEUHBIX CHCTEMAX.
VY4eOHO-MeTOANYECKHe MaTepHaNBl Ul OOYJaroIMXCsl W3 YHCIa WHBAJIHIOB W JIAI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMHU
370pPOBBSI IIPEOCTABIIIOTCS B (OpMax, agalTHPOBAHHBIX K OTPAaHMYCHUSM HX 3[0POBbS M OCOOCHHOCTSAM BOCIpPUSATHS
uHpOpMaLIUK.

Jlnst MHBaNMIOB M JIMI[ C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
TMOJTHOCTBIO OCYIIECTBIEHO C UCIIOIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH.

ITpu mpoBemeHMH MPOMEXKYTOUHOH AaTTECTAl[MM IO JUCHHUIUIMHE OOYJAIOIMMCS C HHBAJIUAHOCTBIO U C OTPAHUYECHHBIMHU
BO3MOXXHOCTSIMU 3JI0POBbsI 00ECIEUMBACTCS 110 MX 3asABJICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpME B 3aBHCHMOCTH OT MX
WHIVBHIYATBHBIX OCOOCHHOCTEH HMHCTPYKIHMH O TMOPSIKE MPOBEIACHUS MIPOMEXKYTOYHON aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXKHOCTH OTBETOB Ha 3alaHHA (THCBMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIbIOTEpE, MHChMEHHO mpudToMm bpaiins, ¢
UCIIONIB30BaHUEM YCIIYT aCCHCTEHTA, YCTHO).

ITpu mpoBeneHHM NpoOLENYpbl OLEHUBAHUS PE3YNBTATOB OOy4EHHsS HHBANKMAOB U JHI[ C OTPaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSI NPEIYyCMaTPHBACTCS HCIIONB30BaHWE TpenocTaBieHHBIX Yenl'Y mimm  COOCTBEHHBIX TEXHHYECKHX CPE/CTB,
HEOOXOAUMBIX MM B CBS3M C HUX HHAMBUIYaJbHBIMH OCOOCHHOCTAMH. IIpum HE0OXOAMMOCTH WHBAaIMIAM M JIHIAM C
OrpaHMYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI MPENOCTABISAETCA JOMONHUTENBHOE BpeMsl I MOJATOTOBKHM OTBETa Ha 3aJaHMUs,
TpOIIeTypa OIICHUBAHUS PE3YIFTATOB OOYIECHUS MO AUCIUILTIHE MOKET IPOBOUTHCS B HECKOJIBKO ATAIIOB.
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