[lokyMeHT noan i1 3NeKTPOHHOIMIHOBRHAY KN POCCHUN
NUHdopma HMW DenepaibHOg TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTebHOE

®NO:Tacka aﬂéprBl/IH yapeXaeHHe BBICIIEro 00pa3oBaHus
Tomxiocts: PekTop «Yensbunackri rocynapcrBennsiil yausepcurer» (PI'BOY BO «Uenl V)

[lata nognucanms: 04.05.2026 11:54:37
VhukahoHoRRR 5 RO MG CLITUTHHBL "Bronnpopmatuka" o HarpaBJIeHUIO NOAroToBKH (cnennansHocTr) 30.05.01 etp. 1

0 4(19ed8bfb9vwgﬁl77%% Mgg% HATPABICHHOCTH (mpodmmo) Meaummackas onoxumus PIEOY BO «Yenl'Y»

PaGouasi nporpaMmMa QU CHUIJIMHBI (MOXYJIfA)*

buoundopmarnka

HampaBienue moaroToBku (coenuajlIbHOCTD)

30.05.01 MeaunuHackass OMOXUMHUS

Hanpasnennocts (mpoduiinb)

MGZ!I/I! [MHCKas OMOXUMUS

[IpucBanBaemas kBanudukaiys (CTEICHb)

Bpau-OMoxuMHk

dopma o0ydeHus

Oo4dHasis

I'on(sr) HaGopa 2026

*Pabouas mporpaMMa JUCHUILINHBI (MOIYIS) afanTUpOBaHa AJIsl MHKIIO3UBHOTO 00Yy4eHHS
WHBAJIUJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI

Yemsaouuck 2026 1.

© ®I'BOY BO «Henl'V»



MUMWHOBPHAYKHN POCCHUU
\,’} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pa6ouas nporpamma auctuuineb "bruonHpopMaTuka" o HampaBIeHUIO TOATOTOBKHY (cnennansHocTr) 30.05.01

"MemuuuHcKas Onoxumus" HanpasieHHOCTH (mpodmiro) MemnmuHckas onoxumus @T'BOY BO «Uenl'Y» cTp. 2

Conep:xanue

1. Llenn ocBOEHUS TUCITUTUTNHBI

2. Mecrto nucuuminsbl B ctpykType OITOIT

3. Kommnerennuu o6ydaromierocsi, GopMupyeMbIe B pe3yJbTaTe OCBOCHUSI TUCIIUATIITUHBI
(Momyst)

4. O0beM AUCIUTIUIAHBI (MOTYJIs)

5. CTpykTypa u cojiepKaHue TUCUUTUIUHBI (MO )

6. ®OHI OLICHOYHBIX CPEACTB

6.1. IlepeueHb BUOB OLIEHOYHBIX CPEACTB

6.2. TUnoBbIe KOHTPOJIHHBIC 3aJJaHUSI U UHBIE MaTepHaIbl JJIsl TEKYILEeH aTTeCTalluu
6.3. TunoBbIe KOHTPOJIBHBIE BOMPOCHI U 3aJaHUs JUIsl TPOMEXKYTOUHON aTTeCTalluU
6.4. Kputepuu onieHuBaHUA

7. YuebHo-MeToAn4YecKoe U HH(OOpMAIIMOHHOE 00€CIIeueHUEe TUCIUTUTUHBI (MOTYIIs)
7.1. PexomenayeMas aureparypa

7.2. Ilepedenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAITMOHHOM ceTu "MuTepHeT"
7.3. Ilepeuernr nHGOPMAITMOHHBIX TEXHOJIOTHI

8. MaTepuanbHO-TEXHHUECKOE 00eCIIeYeHHE TUCITUTUTMHBI (MOTYIIS)

9. Meroaunueckue ykazaHus JUIsl 00yJaromMuXCsl 0 OCBOCHUIO AUCIIUTUIUHBI (MOTYJIs)
10. CrennanpHble yCI0BUS OCBOCHHMSI TUCHUIIIIMHBI 00yJarOIUMHUCS C
WHBAJIUJIHOCTHIO U OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouas nporpamma auctuuineb "bruonHpopMaTuka" o HampaBIeHUIO TOATOTOBKHY (cnennansHocTr) 30.05.01

"MemuuuHcKas Onoxumus" HanpasieHHOCTH (mpodmiro) MemnmuHckas onoxumus @T'BOY BO «Uenl'Y» cTp. 3

1. IEJIX OCBOEHUA N CHUIIJINHBI

[enbto ocBoeHMS AUCHUILTHHEI " BronHpopmarnka" seisiercss JopMUPOBaHUE OCHOBOITOJIATAIONINX IPEICTABICHUN O
OMOMH(OPMATHKHU U €€ BOZMOKHOCTSIX; O MPUIOKEHHUH METO0B ONMOMH(DOPMATHKH, B TOM YHUCIIE, TEOPETHUECKOTO aHAIHN3a U
KOMITBIOTEPHOTO MOJICIMPOBAHUS, IJIs pELICHHs (PYHAaMCHTABHBIX U MPHUKIATHBIX OMOMETUIIMHCKUX 33149, YTO ITO3BOJIHT
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

Iuxn (paszen) OIOIT: | 51.0.02.10

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKe 00y4al0Ierocs:

Hudopmatnka 1 0CHOBBI HHPOPMAIIHOHHON 0€30T1aCHOCTH

Beicmias maTeMatuka

Bbuonorus

CoBpeMeHHBIC TEXHOJIOTHH TI0MCKa 1 00paboTKH HH(OPMALIUH

Teopus BeposTHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

CTaTHCTHYCCKHE METOAbI aHAJIM3a B OHOJIOTHH U MCIUIIUHE

2.2 IMCOMILTHHBI M IPAKTUKH, J1JI1 KOTOPBIX OCBOEHUE TAHHOI JHCHHILTHHBI (MOTYJIs1) HEOOXOIHMO KaK
npeanIecTByIOIee:

[loaroToBka k ciade v ciava roCyJ1apCTBEHHOI'O 5K3aMEHa

[IpennumiomHas npakTuka

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

COBpeMeHHLIe KJICTOYHBIC TCXHOJIOTHH

OpFaHI/ISaL[I/Iﬂ Hay4YHbIX U MGI[I/IKO-6I/IOJ'IOFPI‘I€CKI/IX HCCIICIOBAHUI

MC,HI/IHI/IHCKI/IB OHMOTEXHOJIOTUU

3. KOMIIETEHLIMU OBYYAIOILETOCS, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMITINHBI
(MOJYJIS)

OIIK-6: Crioco0eH moHMMATH NPUHIUIBI pA00THI HH()POPMANMOHHBIX TEXHOJIOTHIi, 00ecneYnBaTh HH(POPMALIMOHHO-
TeXHOJOTHYECKYI0 MOAIEPKKY B 00J1aCTH 31PABOOXPAHEHNS; MPUMEHSATH CpeAcTBa HHGOPMALHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHii 1 pecypcbl 0MonHGpoOpMATUKH B IPOo¢ecCHOHAILHOI 1eATeIbHOCTH; BBINOJIHATH
TpedoBanus HH(pOPMATNOHHOIT He30MACHOCTH

3HaTh:

Jnsa noctrxenust OIIK-6.1. 3HaTh: mporpaMMHoe oOecrieueHre A MaTeMaTHIecKoil 00padOTKH JaHHBIX HAOMIONESHUN 1
HKCIIEPUMEHTOB.

Js noctmxenust OITK-6.2. 3HaTh: OCHOBBI UCTIOIB30BaHMSI OMOIHOTEK CIIPABOYHBIX CUCTEM H MPOPECCHOHAILHBIX MEIUKO-
Ounonornueckux 06a3 JaHHBIX.

YMmers:

Js noctmxenns OITK-6.1. ymeTs: MpUMEHSATH ClIeNHaIN3HPOBAaHHOE IIPOrpaMMHOE 00ecIIeUeHHE At MATeMaTHIeCKOH
00pabOTKH JaHHBIX HAOJIIONEHUH U SKCIIEPUMEHTOB IIPY PELIeHUH 3a7au Npo(ecCuoHaNbHON A TeTbHOCTH.

Jns noctmxenust OIIK-6.2. ymers: OcyImecTBIsATh 3QPEKTUBHBINA MTOUCK HHGOOPMAIMH, HEOOXOJUMOH [T PEICHUS 3a1aq
podeccHOHATBHOM IS TeTbHOCTH.

Baanern:
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crp. 4

Jus noctmxenust OIK-6.1. B1ageTs: HaBpIKaMU MaTEMAaTHIECKOM 00paOOTKH JaHHBIX HAOMIONECHUN 1 SKCIIEPHMEHTOB.
Jnsa noctrxenust OIIK-6.2. B1ageTh: HaBbIKaMU MOMCKa WHPOPMALMU, HEOOXOAUMOM AJIs pellieHus 3a1a4
podeccCHOHANBHO e TEIBHOCTH, C MCIIOIb30BAHUEM IIPABOBBIX CIIPABOYHBIX CHCTEM U MPO(ECCHOHANBEHBIX MEINKO-

OMOJIOTHYECKHX 0a3 JaHHBIX.

B pe3yjabTaTe 0OCBOCHUA NUCIHUIIJIHHBI 06y‘lal()].lll1ll710ﬂ JOJIKEH

3.1 |3narn:

3.1.1 | CmocoObl HaXOAUTH U UCTIONIB30BATh HHPOPMALINIO, HAKOTIJICHHYIO B 0a3aX TaHHBIX IO OMOJIOTHYECKIM

00BEKTaM.

3.2 | YMeTh:

3.2.1 | Haxoautp 1 UCcnoabp30BaTh HHPOPMAIUIO, HAKOIUIEHHYIO B 0a3aX JaHHBIX 1O OMOJOTHYECKUM 00BEKTaM,

BKJIIO4Yas HYKJICUHOBBIC KUCJIOTBI U OCIKH.

3.3 | Baagers:

33.1

OCHOBHBIMH OMOMH()OPMATUIECKUMHU CPEACTBAMU aHATU3a.

4. OFBLEM JUCLMILINHBI (MOLYJIS)

O6wasn TpyaoeMKoCTb

33ET

YacoB 1Mo y4eOHOMY IIaHy : 108

ayAUTOPHBIE 3aHITHS : 66
caMocTosTenbHas paboTa

KOHTaKTHas pabora: 66,2

B TOM YHUCJIC

41,8

3a4eThl 7

Bunpr KOHTPOJIA B CEMECTpaAx:

HKP: 0,2
5. CTPYKTYPA U COAEP)KAHUME JUCLHUIIIMHbBI (MOAY.JIS)
Kon HaumeHoBaHue pa3/iesioB U TeM /BU/I 3aHATHUS/ Cemecrt | Hacos Jluteparypa
3aHATH p / Kvpc
Paznen 1. Buonndopmaruka Kak HayKa.

1.1 1. buonndopmaruka kak Hayka. Bumsl 6rosiormaeckux 7 6 J2.1
nociaenoBarenbHocTel. Mcrounuku. buonndopMaTrueckue 0a3bl 01352333455
JIAHHBIX. 26
/JTex/

1.2 2.CBs13b OnOMH(pOPMATHKHI 1 MOJICKYILSIpHOIT OnoTexHonorun /JIex/ 7 4 J2.1

1.3 1. OcHOBBI ICHIOJTB30BaHUS OMONINOTEK CTPYKTYP A HOCTPOCHUS 7 2 J2.1
JIByMEPHBIX MOJIENIEH MOJIEKYIL. 2526
Mp/

1.4 2. MonekyaspHO-OHOIOTUIECKHE OCHOBBI OHOMH(DOPMATHKH. 7 2 JI2.1
WudopmannoHHO KOMIBIOTEpPHBIE U VIHTEpHET-KOMITOHEHTHI
61oNH(pOPMATHKH.

Mp/

1.5 1. TTonck c1a0BIX CHTHATIOB B OMOJIOTHYECKHUX ITOCIEA0BATEIEHOCTSX. 7 2 J12.1
HHTepHeT-pecypchl paboTHI ¢ MOMHBIMY TeHOMaMu. /J1a6/

1.6 2. ITpoexT «I"enom uenosekay. /J1ab/ 2 J12.1

1.7 1. Ilpumenenus buonHdpopmaTuku u duonmkenepuu. /Cp/ 16 2.1

313233 5435
86 07 08
Paznen 2. Ba3bl JaHHBIX.

2.1 1. Cioco051 pencTaBieHusT HHPOPMAIHH O TIOCIEe0BATEITBHOCTSIX. 7 6 J12.1
OCHOBBI CTPYKTYpHI 0a3 JaHHBIX: 3aIUCH, OIS, 00BeKTHL. DopMaTs 01253738
samucd FASTA, BLAST, GenBank, PDB.

/JTex/
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2.2 1. CpencrBa pabotsr ¢ 6ankamu qanHbIX | (Entrez) n nannsix 11 7 4 J2.1
(SRS). /J1a6/

2.3 2. Cepuc GeneBee. OcHoBHbIC nous 3anucu SwissProt. /J1a6/ 7 2.1

24 Knaccudukanus 6a3 nanusix. OcHoBHbIe 06a3bl naHHBIX: GenBank, 7 6
EMBL, SwissProt, TTEMBL, PIR, PDB, 6anku 0eJIKOBBIX CEMENCTB
(ProDom, PFAM, InterPro, SCOP), merabonmueckue 0a3bl JaHHBIX,
reHeTHyeckue 6aHkN (pusndeckue kapTel, OMIM),

CIeHaIn3uPOBaHHbIC OaHKU JaHHBIX. /Cp/
Pa3nes 3. YpoBHM CTPYKTYpPHOI Opranu3anum 0eJjIKoB.

3.1 1. PaboTa ¢ mporpammoii Bu3yanu3aiuu Makpomosekya RasMol II. /JT1a6/ 7 4 JI2.1

3.2 [lepBuunas cTpykrypa 6enka. BropudHas, TpeTnuyHas ¥ YeTBEpPTUUHAS 7 2 JI2.1
CTPYKTYPBI IPOTEHHOB. MOTHBBI U IOMeHBI. DYHKIINU OEITKOB, CBA3b CO 22 35957 38
crpyktypoil. CoBpeMEeHHbIE METO/IbI NPEICKa3aHMsI BTOPHYHOMN U
TPETUYHOU CTPYKTYPHI OEIKOB Ha OCHOBE MEPBUYHOI CTPyKTYpHI. /T1p/

33 Mertoa MoJienupoBaHus MO TOMOJIOTHSAM. ba3bl JaHHBIX 7 2.3
MPOCTPAHCTBEHHBIX CTPYKTYp OromnoauMepoB. /Cp/

Pasnes 4. MeToabl onpeaeaeHusi NPOCTPAHCTBEHHON CTPYKTYPbI
OnonoMMepoB.

4.1 1. Ctpykrypa 3anucu PDB. AHanu3 CTpyKTypHBIX 0COOSHHOCTEH. 7 4 J12.1
[Ipenckazanue BTOpUUHOI cTpyKTyphl. IIpenckazanue TpeTHyHON 2122233435
CTPYKTYPBI OCIKOB MO TOMOJIOTHH. MOIeMpOBaHKE TOMOJIOTOB. D6 37 08
Bropuunsie crpykrypsl PHK. Crpykrypa 3anucu PDB. Ananu3
CTPYKTYpHBIX 0coOeHHOCTell. Monenupoanue. /JIek/

4.2 1. @onnuHr u ero pacno3nasanue. /Cp/ 7 15,5 J12.1

21022233435
26 07 28
Paznea 5. [Ipeackasanue pyHKIIMOHAJIBHBIX 0cO0eHHOCTEH
0MOM0JIMMeEpPOB 10 MOC/1e10BATeIbHOCTH.

5.1 1. AHanu3 roMoJIOTOB U (PYHKIMOHAJIBHBIE CUTHAIBL. JIMIepHbIe eNTH IBI 7 6 J12.1
Y TpaHcMeMOpaHHbIe cerMeHThI. CalThl MOM(HUKANN OSITKOB 01323334055
(Tmuxo3nnmpoBanue, GochopunupoBanue u T.11.). PYHKIIMOHATIBHEIE D6 07 28
caiitsl JJHK. I'ensr npoxaproT u 3yapuoT. CpaBHUTEIBHBIE METOIBI
IpecKa3aHus TeHOB.

/JTex/

5.2 2. Tlouck PHK c 3apannoii crpykrypoit (TPHK u T1.11., perynstopHsie 7 4 JI2.1
ygactku MPHK). JlnHammdeckoe mporpaMMHUpOBaHUE U JUHAMHYECKUE
monenu PHK. /JIex/

Pa3nes 6. DBoIOMA HA YPOBHE MOJIEKY.I.

6.1 1. DBoutroLMA MOJIEKYT U OPTraHU3MOB (TOPU30OHTANBHBIN IIEPEHOC, 7 2 JI2.1
OPTOJIOTH, IIAPaAJIOTH, JEPEBbsI FeHOB). DUIIOTEHETUUECKOE IEPEBO. 01022233435
Mojenu 3BoJIrOLUMU. DBOIIOLYS HA YPOBHE TeHOMA. AHaIu3 D6 07 28
MOMYJISIIMOHHBIX NaHHBIX. /JIek/

6.2 1. DBouroMs MOJIEKYN U OpraHu3MoB. DUIOreHeTHYecKoe AEPEBO KaKk 7 2 J12.1
MaTeMaTHYECKIH 00BEKT. MOAEIH BOITIOMUH. AITTOPUTMBI TIOCTPOCHHUS 0132333405
(IIIOTeHETHYECKUX IepeBbEeB (MaTpHUIa PACCTOSHUM, METOMEI, D6 07 28

OCHOBaHHBIE Ha MaTpUIle paccTosHUM (upgma, neighbour-joining,
minimal evolution, TOmoJOrHYECKUEe HHBAPHAHTHI U IP.)).
ANTopuUTMHYECKHE TPOOIEMBI ITONCKA ONITUMAIBHOTO JIepeBa,
bootstrapping, coriacoBaHue IepeBbEB. DBOJIONUS HA ypOBHE TeHOMA
(cuHTEHUS, XpPOMOCOMHBIE MIEPECTPONKH). AHAIN3 MOMYISALUOHHBIX

nauHbIx. /TIp/
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6.3

2. Snp, TaHAEMHBIE IOBTOPbI, MUTOXOHAPHUU U Y -XPOMOCOMBI, JaHHBIE 110
pectpukuuu. Cratuctuka nociepoBatensroctelt JJHK. Yactrie u peaxue
cyoBa (BEPOSTHOCTHBIC TPOOIIEMBI).

Crarucruka JIHK kak xapakTepuctrka reHoMa. BerancnurenbHas
reHoMuka. Metabonudeckasi peKOHCTPYKIHS (B T.4. HEOPTOJIOTHUHBIE
3amereHus ). [T03UIMOHHBIN aHaTN3. DBOJIIOIUS PErYISTOPHBIX
B3aMMO/ICHCTBHIA. DBOJIOLNS OEJTKOBBIX CEMENCTB, UX JI0JIS B

reHome. /TIp/

7

2

J2.1

6.4

VHunuBuayansHble KOHCYIBTAINH, TeKyImit KoHTpos /KP/

0,2

Pazgen 7. CpaBHeHue noc/1e10BaTeIbHOCTEH.

7.1

1. Ananu3 nocienoBaTeNbHOCTEN HYKIEOTUI0B. CTPOCHUE MOJIEKYIIbI
JHK, ynakoBka, KoMIieMeHTapHOCTb. ['€Hbl, perynaropHbie
nocsenoBaTeIbHOCTH. MaTtemaTndeckrie OCHOBBI BRIpaBHUBAHUS
TIOCIIEIOBATENIFHOCTEH CHMBOJIOB. MaTpHITEI aMHHOKHCIOTHBIX 3aMEH,
IapHOe BEIPABHUBAHUE U €T0 OLIEHKA, MHOKECTBEHHOE BBIPAaBHHUBAHIIE,
BBIUMCITUTENbHBIE pecypchl. [ T06abHOE BHIpaBHUBAHHE: AITOPUTM
Hupnensmana-ByHiia. JlokanbsHoe BeIpaBHHBaHUE: anroputm Cmura-
Barepmana. [Ipyrue BapuanTts! BeipaBHUBaHUS. CTaTHCTHYECKAS
3HaYMMOCTb BBIPABHUBAHUI. 3aBUCMMOCTD BBHIPABHUBAHUS OT
napaMeTpoB. MHOKeCTBEHHOE BbIpaBHUBaHUE. [IprMeHeHne
BBIPaBHUBAHUS B OnonHpopMaTnke. /JIex/

J12.1
01223334035
96 07 28

72

1. 'eromHuas napopmanus. ['eHeTHUecKHe KapTHl 1 KapTHPOBAaHHUE
reHoma. OcHoBHble THIE! JJHK-MapkepoB, HcHonb3yeMble Ipy
KapTUpoBaHUU reHoma. OrpeJieieHue HyKJICOTHTHBIX
rocnenoBarenbHocTel, cekBenupoBanue JJHK. Onpenenenue cukpenca
kinona. Mcnons3oBanue EST-nocnenoparensHoCcTe. MeTOABI aHATH3A
MHO>KECTBEHHOU HKCIPECCHH T€HOB.

Mp/

J12.1

7.3

2. CexBeHUpoBaHUE OSIKOB. AHAIN3 OSIKOBOH IKCIPECCHH METOOM
JIBYMEpHOTO (hope3a B MOTMAKPIIIAMUAHOM Tene. ['mobansHoe
BbIpaBHUBAHUC HOCHeHOBaTeJ’ILHOCTeﬁ.

JlokanpHOE BBIPAaBHHMBAHHE MOCIENOBATENFHOCTEH. MHOXXECTBEHHOE
BBIPaBHUBAHHUE NOcHenoBaTeapHOCTEN. /T1p/

J12.1

7.4

3. Mepa cxo/cTBa OMOIOTHYECKUX MOCeoBarebHocTel. PaccTosHus
XemmuHra u JleBenmraitna. Oneparnun pefrakTupoBanus. Bec omeparuit
penaktupoBanus. Buael mrpados 3a generun. /I1p/

J12.1

1.5

1. Tlonck roMosI0roB (MHTEPHPETALHUs PE3YILTATOB, CPABHEHHE
aJTOPUTMOB, 3aBUCHIMOCTB OT lapametpoB). /Cp/

J12.1
0132053 54 35
26 27 28

6. POHJ]I OIEHOYHbBIX CPEJICTB

6.1. IlepevyeHb BU/IOB OLIEHOYHBIX CPEACTB

TeKymasl aTTecTanms: YCTHLIﬁ OITPOC, TECThI, CATYallUOHHBIC 3aJa4H.
HpOMe)KyTO‘-IHafI aTTeCTalys: 3a4UCT B BUAC YCTHOTO CO6CCGZ[OB3HI/I$[ 1 TCCTUPOBAHMUA.

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUS] U MHbIE MaTepPUAJIbI /ISl TEKYILEeH aTTecTalul

ITpumep BOIIPOCOB IS YCTHOTO OIpoca:

1. CoBpemenHoOe onpeseneHne OHONH(GOPMATUKN 1 OHONHKEHEPHH.
2. Buzpl OnonHpopMaMoHHOHN eSTeIbHOCTH.

3. OcHOBHBIC HAINPaBJICHHUS UCIOIb30BaHNS OMOMH()OPMAMOHHBIX TaHHBIX.
4. OCHOBBI CTPYKTYpHI 0a3 JTaHHBIX: 3aITHCH, TIOJISl, OO BEKTHI.

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

6. Uto Takoe napHO€ BbIpaBHUBAaHHUE NOCIEI0BATENLHOCTEN?

7. Yto Takoe roMoJIOTH, OPTOJIOTH, TapajIoru?

8. Jlaiite onpenenenne rmo0aIbHOTO BRIPAaBHUBAHMUS.

9. laiiTe onpeneneHue JOKaIbHOTO BEIPaBHUBAHUSI.

10. JlaiiTe XapaKkTepUCTUKY METOJIOB IMAPHOTO BHIPABHUBAHMUS.
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11. Kaxkoit macTpymMerT EMBL-EBI no3Bossier mpoBoIuTh I100alsHOE BEIPABHIUBAHHUE TIOCIIEI0BATEIBHOCTEH?

12. TlepeuncnuTe OCHOBHBIE TAIBI MPOBEACHHS JOKAJIHHOTO MAPHOTO BEIPABHUBAHMUS OEIKOBBIX MOCIEI0BATEIbHOCTEH.
13. Yto 03HauaroT mapaMeTphl gap open M gap extension IpH NpOBEACHHHU MAPHOTO BEIPABHUBAHUS?

14. Yro takoe Matpunia PAM?

15. Yto takoe marpuria BLOSUM?

[Ipumep cuTyallMOHHBIX 3a7ay:

1. Ha xoH1e TeHa B-reMoTIoOMHa HMeeTCs CIIeIyIonIast MoCIeI0BaTeIbHOCTE. ..Ctg gec cac aag tat cac taa. Kakosa
aMUHOKHUCIIOTHAS TOCJIeI0BATEIbHOCTh COOTBETCTBYIOLIAS MPEACTaBICHHON?

2. N300pa3uTte TOUeUHYyI0 MAaTPHUILY CXOACTBA IS OCIeA0BaTeNbHOCTEN U3 TeHOMA BUPYCa KapIMKOBOCTH MIICHUIIBI
ttttegtgagtgcgeggaggctttt mpoTus camoro ceds1. SBnseTcs nu 3Ta

MOCJIEI0BATEIHHOCTh HACTOS MM MaJTUHAPOMOM?

3. HapucyiiTe Bce BOBMOKHBIE YKOPEHEHHBIE IEPEBbS CBSA3BIBAIONINE TPU TakcOHA. CKOJIBKO TaKHUX JIEPEBHEB MOKHO
CcO31aTh?

[Ipumep TecTOB ISt TEKYIIErO KOHTPOJIS:

1. Myranus, pu KOTOpOi €IMHUYHAS 3aMEHAa OCHOBAHUS OCTABIIIET aMUHOKHCIIOTHYO MOCIIEI0BATEIbHOCTh HEM3MEHHOM,
Ha3bIBAETCSL:

a) HOHCEHC-MYTaLus;

0) oOpaTHas 3ameHa;

B) «MOJYAIIasT» MYyTAIIHS,

T) MHUCEHC-MYTaLusl.

2. BBIpOKI€HHOCTb FEHETUYECKOIO KOa — 3TO:

a) KOJMPOBAaHUE OJHUM TPHUILIETOM TOJILKO OJJHOH aMUHOKHCIOTHI;

0) KoAMPOBaHUE OJTHUM TPUILUIETOM OJTHON JINOO HECKOJIBKUX aMUHOKHCIIOT;

B) KOJUPOBAHUE OJHON aMUHOKHCIOTHI HECKOJILKUMH TPUILIETaMH;

T) KOJIMPOBaHHUE OJTHUM TPUIUIETOM Pa3HbIX aMHHOKHUCIIOT.

3. YHuBepcaabHOCTh TEHETUYECKOTO KOJa — ATO:

a) KOJUPOBAaHUE OJAHUM TPHUILJIETOM OJHOM JMO0 HECKONBKUX aMUHOKHCIIOT;

0) KOMPOBaHHUE OJTHOW AMHHOKHUCIOTHI HECKOJIBKHUMH TPUTLICTAMU;

B) KOJUPOBAHUE OJJHON aMUHOKHCIOTHI OJTHAM TPHUILIETOM;

T) HAJIMYKE eMHOTO KO ISl BCEX CYIIECTB Ha 3emiie.

4. J1n1 HaXO>KA€HHsI KOHCEPBATUBHBIX PETHOHOB B HA0OPE MOCIIEI0BATEILHOCTEH NPUMEHSETCS IPEUMYILIECTBEHHO:
a) MHO>KECTBEHHOE BBIpaBHUBAHNE,

6) ToKaIbHOE BBIPABHUBAHHE;

B) T100aIbHOE BHIPABHUBAHHUCE,

T) CTPYKTYPHOE BBIpaBHUBAHUE.

5. BelpaBHUBaHUE — 3TO:

a) CpaBHEHHE MOCIEA0BATENLHOCTEH HYKIICOTHIOB C «JIMIKUMHU KOHLIAMI»;

0) cpaBHEHHE aMHHOKHCIIOTHBIX TIOCIIEIOBAaTEIBHOCTEH OSITKOB N0 JIIHHE;

B) CpaBHEHHUE HYKJICOTUIHBIX TOCIE0BATEILHOCTEH 110 JUINHE;

T) CpaBHEHHUE MOCIEIOBATENBHOCTEH B IOUCKE HCHTUYHBIX CEPUN CHMBOJIOB.

6.3. TunoBbie KOHTPOJIbHBbIE€ BOIIPOCHI U 3a1aHUA 1/ l'lpOMe)KyTO'{HOﬁ arrecranmuu

ITpumep TeCTOB K 3a4eTy:

1. Tun BeIpaBHUBAHMUS, Ii€ IPOM3BOANUTCS CPABHEHUE MOCIIEI0BATEIbHOCTEN LIENUKOM: KaXkKAbIH HYKIeOTU A (aMHHOKHICIOTA)
HaXOJHUT cebe mapy:

a) JJOKaJIbHOE

0) rmobansHOE +

B) HIcaIbHOE.

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

0) KOJI0H

B) MHTpPOH. +

3. Yro takoe ORF:

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

0) OTKpPBITBIC PAMKH CUUTHIBAHHS +

B) OJIMTOHYKJICOTHIHBIN ITOIUMOPHHU3M.

4. Jleuenne 3ab0sieBaHUI, BBI3BAaHHBIX IE()EKTHBIMH OEIKAMHU WM OTCYTCTBHEM O€JKa, BKJIIOUACT:

a) TMarHOCTHUKY 3a00JeBaHUi

0) ompeneneHre MUIICHEH I BBIOOpa MEJMKAMEHTOB

B) obeclieueHne Oprann3Ma HOpMaJIbHBIM OEIIKOM. +

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pa6ouas nporpamma auctuuineb "bruonHpopMaTuka" o HampaBIeHUIO TOATOTOBKHY (cnennansHocTr) 30.05.01

"MemuuuHcKas Onoxumus" HanpasieHHOCTH (mpodmiro) MemnmuHckas onoxumus @T'BOY BO «Uenl'Y» crp. 8

5. ®aiin .aln 310!

a) TaHHbIe BIpaBHUBaHUS nporpammbl Clustal, B KOTOpOM 3allMCaHO 3HAYEHHE BEPOSTHOCTH Pa3IniUs BBIOOPOK
0) naHHbIC BRIpaBHUBaHMS porpaMmbl Clustal, B KOTOpoM 3amucaHbl psbl MO-CIIENOBATEIBHOCTH +
B) JJaHHBIC BRIpaBHUBaHUS porpamMMel Clustal, B KoTOpoM 3amicaHo 3Ha4eHHE BEPOSATHOCTH CXOJICTBA BEIOOPOK.
ITpumep BONIPOCOB K 3ayeTy:

1. Knaccudukarnus 6a3 qaHHBIX B OHOMH(bOpPMATHKE.

ITpumepHsIii 1aH OTBETA!

a) ITo Tumy manHEBIX;

6) 1o cdepe oxBaTa NaHHBIX;

B) ITo ypoBHIO KypHUpOBaHUS;

r) ITo MeToy KypupoBaHus;

1) @yakuun 6a3 qaaaeix JHK;

¢) OYHKIMU FeHOMHBIX 0a3 JaHHBIX;

x) [Ipumepst 6a3 mannsrx JIHK, PHK, 6emxoB.

2. Cepsuc BLast.

[IpumepHBIii 11aH OTBETA:

a) OCHOBHOE Ha3HAYCHUE;

6) OcHOBHBIE HHCTPYMEHTHI;

B) CrieruaJibHbIC BO3MOXHOCTH;

r) DTarbl MOUCKa;

1) AnroputyM Blast.

f.Otmmunst Bo3amoskHocTel Megablast ot blastn

3. UndopmarmoHHo-nouckosas cucrema NCBI.

[IpumepHBIii I1aH OTBETA:

a) KirtoueBble 21eMeHTHI;

6) Tumner unenTudukaropos RefSeq;

B) ®opmat FASTA;

r) Hanbonee nomynspueie pecypesl NCBI,

n) XapaktepucTruka pecypca PubMed.

6.4. Kputepun oueHuBaHus

Kpurepuem ycriemrHocT 0CBOCHHUS y1eOHOT0 MaTepraa sIBIsIeTCs SKCIepPTHAasl OLleHKa MPeroAaBaTeNs, yIuTHIBAIOIas
PETYISIPHOCTD TOCEIICHHS JICKLHOHHBIX, Ta00PaTOPHBIX M CEMUHAPCKUX 3aHATHH, 3HAHUH TEOPETUUECKOTO paszela
MpOTpaMMBI IO TUCIUITIMHE (B TOM YHCIIE  MaTepraia CaMOCTOSTEIIBHOTO U3YUCHHS ), KOTOPBIE OI[CHUBAIOTCS YCTHBIM
OIIPOCOM I10 BOIIPOCAM AUCLMILIMHBL, PELICHUEM TECTOB U CUTYALIMOHHBIX 3a/1a4. KauecTBO yCBOCHUS 3HAHUI 3aBEPIIACTCS
3a4€TOM.

O1eHKa YCTHOTO OMpOca MO BOMPOCaM JUCIUILUIAHBI:

OreHKa «OTJIMYHO» CTaBUTCS, €CIIH CTYICHT ITOKa3all MIyOOKOe 3HAaHHE BOIIPOCA; TIOJIHO, apTYMEHTHPOBAHO,
MOCIJIeI0BATENBFHO OTBETHII MO yUeOHOMY MaTepHaIy.

O1eHKa «XOpOII0» CTABUTCA, €CIIU CTYAEHT MOKa3al 3HaHUE BONIPOCa, HO JOMYCKAET Psifl HETOYHOCTEH; TOJHO,
apryMEHTHPOBAHO, MOCIEI0BATEIBHO OTBETIII 110 yICOHOMY MaTepHaIy.

OreHKa «yJOBIETBOPUTENEHOY» CTAaBUTCS, €CH CTYICHT ITOKa3all 3HaHHE BOIIPOCa, HO IOIYyCKaeT MHOXKECTBO HETOYHOCTEH;
uMeeT IpoOIeMbl ¢ MOTHOTOMH, apryMeHTaIueil, mocue 0BaTeNbHOCTBIO U3T0KEHUS y4eOHOTO MaTepHana.

OLIEHKA «HEYIOBJIETBOPUTEIBHO)» CTABUTCSA, €CIIU CTYAECHT HE 3HAET MaTepuall BOIPOCa I UMEET IIOBEPXHOCTHBIE 3HAHUS
U HE MOJKET ITOJTHO, apTYMEHTHPOBAHO, OCIIEOBATEIIFHO OTBETHTH 0 yueOHOMY MaTepHaIry.

Kpurepuu onieHkH pelieHus: CHTyalluOHHOM 3aJjaui:

5 «OTAMYHO» — KOMILIEKCHAsl OLIEHKA MPEUI0KEHHON CUTYyalluu; 3HaHHE TEOPETUYECKOTO MaTepHaa C yueToM
MEXIUCIUITTHHAPHBIX CBS3EH, IPaBHIIBHBIN BEIOOP TAKTHKHU JISHCTBHUIL; MTOCIIETOBATEIFHOE, YBEPEHHOE BBITTOJTHEHHUE
IPAaKTUYECKUX MaHUITYIALU;

4 «x0poI10» — KOMILIEKCHAsI OLIEHKA NPeI0KEHHON CUTyalluy, HE3HAUUTENbHBIE 3aTPYIHEHNUS IPU OTBETE Ha
TEOPETHYECKHE BOMPOCHI, HEITOJIHOE PACKPHITHE MEKIUCIIUIITHHAPHBIX CBS3CH; NPaBUIBHBINA BEIOOP TAaKTHKH JICHCTBHI;
JOTHYECKOE 000CHOBAaHNE TEOPETUIECKUX BOIIPOCOB C AOTIOIHUTEIBHBIMA KOMMEHTAPHSAMH IIE/Iarora; HOCIEeI0BATEIbHOE,
YBEPEHHOE BBINOTHEHHE IPAKTUIECKUX MaHUMYISLIUII;

3 «yHOBIIETBOPHUTENBHO» — 3aTPYIHEHH C KOMIIIEKCHOH OLIEHKOH MPEAI0KEHHOW CUTYallH; HEMOIHBIN OTBET, TPEOYIOMuii
HaBOJAIINX BOIIPOCOB IIE/Iarora; BHIOOP TaKTHKH ACHCTBHIH B COOTBETCTBHH C CHTYAIlHEH BO3MOYKEH NPH HaBOSIIHX
BOIIPOCaXx Iearora, IpaBUIbHOE MIOCIEI0BATENBHOE, HO HEYBEPEHHOE BBINOJIHEHUE MAHUITYIISIUI;

2 «HEeyJOBIETBOPUTENBHOY» — HEBEPHAsI OLIEHKA CHTYalluH; HEIIPaBUIIbHO BEIOpaHHAs TaKTHKA JEHCTBUIM, MPUBOAAILAS K
YXYALIEHUIO CUTYalluU; HEIIPABUIBHOE BBIIOJIHEHHE IPAKTUUECKUX MAaHUITYIISILIUHA.

IMpoMexxyTouHast aTTecTanus MPOBOAUTCS B popMe 3adeTa. 3adeT IPOBOAUTHCS B ABa 3Tara. Ha mepBoM 3rarme
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oOyuarormuiics pemaer 20 TECTOBBIX BOIIPOCOB 3aKPHITOTO THIA. Ha kaskablii Bompoc npertaraeTcs HeCKOIBKO BAPHAHTOB
OTBETa, IPABUJILHBIA TOJIBKO OAMH BapuaHT. [Ipo1omKuTensHOCTD — 45 MUHYT. BTOpOii 9Tanm npoBoaUTHCS B BUIE
cobecejoBaHMs 110 BONPOCAM JAUCLUIIIHHBL

Kpurepun oreHkn Tecra:

- OIIEHKA «OTJIMYHO) BBICTABIIACTCS CTYJCHTY, €CIIU 3aJaHue BRINOIHEHO HA 91-100% (BBICOKHI YPOBEHb OCBOCHHUS
IpPOBEPAEMBIX KOMIIETEHIIH);

- OIIEHKA «XOPOIIIOY» BBICTABISICTCS CTY/ACHTY, €CIH 3alaHKe BEINTOJHEHO Ha 81-90% (cpenHuil ypoBeHh OCBOCHHS
MPOBEPIEMBIX KOMIIETCHIHI);

- OIIEHKA «YJOBJIETBOPUTENBHOY» BBICTABIIACTCS CTYACHTY, €CIIU 3aJjaHue BeInonHeHo Ha 70-80% (6a30Bblil ypoBeHb
OCBOEHHsI IPOBEPSEMbIX KOMIIETEHIIHIA);

- OIIEHKA «HEYJIOBJIETBOPHUTEIHHOY» BBICTABIIICTCS CTYICHTY, €CIN 3aIaHMs BBITOJIHEHO MeHee ueM Ha 70% (HemocTaToOuHBII
YPOBEHBb OCBOCHUSI ITPOBEPIEMBIX KOMIICTCHITHH).

Beicokuit ypoBeHb, CpelHHI YPOBEHb, 6a30BbIil YPOBEHB — «3aUTEHO»; HEJOCTATOYHBIA YPOBEHb — «HE3aUTEHOY.

OtmMmeTKa «3a4TEHO» CTaBHUTCS, €CIU CTYACHT JEMOHCTPUPYET TOYHOE M IIPOYHOE 3HAHKME MaTepHaa B 3alaHHOM 00beMe;
MOHHMMAET MaTepuall, ClIOCOOEH CaMOCTOATENBHO PACCY)KAATh H IeNaTh yMO3AKIIOUEHHUSI, OCHOBAaHHBIC HA AHAITM3E HAYIHOTO
MICUXOJIOTUYECKOTO 3HAaHHA. BO3MOXKHBI HEKOTOpBIE HETOUHOCTH, HO TaKHE, KOTOPBIE HE CITY)KaT IPENATCTBHEM UL
JalbHEHIIEero 00ydeHHsI.

Ormerka «He3auTeHo» cTaBUTCS, €CIIU CTYIEHT MaTEpUaIOM HeE BJIaJIEET, HE IOHUMAET €r0, 3HaHUs I0BEPXHOCTHBIE,
OTPBIBOYHEBIE, CTYACHT HE CIOCOOEH CaMOCTOSITENIFHO PacCyKIaTh U JeTaTh YMO3aKIIOUCHHS, OCHOBAaHHbIC HAa aHAIH3E
IpOHJEHHOro MaTepuana, JOIyCKaeT cephe3Hble OIUOKN.

7. YHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JJUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.2. lonoJHUTeAbHAS TUTEPATypa

ABTODBHI, 3arnmaBue WzparensctBo, | Pecypc

JI2.1 | BomoguenxoBa JI. A. | buoundopmaTuka: yuebHOe Hocobue Owmck : Omckuit 3bC
(https://biblioclub.ru/index.php?page=book&id=563147) rOCyIapCTBEHHBI
Il yHUBEpCUTET
M. O.M.
JlocToeBckoro
(OMI'Y), 2018

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJ1eKOMMYHHKAIIMOHHOI ceTu "UHTepHeT"

D1 |caiT co3nan B 1998 romy kak ceTh Ui Pa3BUTHS Kapbepbl U UCCIICAOBATEIBCKHX PECYPCOB B 001aCTH
OnonH(pOopMaTHKH BBITYCKHIKOM BocToHCKOTO KOoytemka. Ha ceromusumamit nens B Heit 6oiee 35 ThIC y4aCTHUKOB U
OTPOMHOE KOIN4ecTBO MH(popMmanuu mo 6uorexsHonoruu. https://www.bioinformatics.org/

92 | Caiitr MexnyHaponHoro obmectsa BerauciautensHoi ouonorun (ISCB). https://www.iscb.org/ismbeccb2017

33 | becruaTHble OHNaiH Kypcsl nHCTHTYTa bronndopmaruxu https://stepik.org/org/bioinf

94 | Caiir xxypHana "Matemarnueckas OHoIorus ¥ OHonH(OpMAaTHKa" SBISIETCA, U3AAIOMUMCS 10 permeHuto Hayqnoro
coBera PAH mo MaTematuyeckoii 6uonornu u ouonHpopmaTrke. XKypHan uHAeKcHpyeTcs ciy:x0amu Scopus,
Chemical Abstracts Service (CAS), Poccuiickoro nnaekca nayqnoro nutuposanus (PUHII), Ulrich's Periodicals
Directory, Oo6mepoccuiickom MmaTeMaTiueckoM nopraie Math-Net.Ru. https://www.matbio.org/

35 | Caifr HaIMOHATBHOTO IEHTpa OnoTexHoIorHueckoi nadopmanuu CIIA https://www.ncbi.nlm.nih.gov/

96 |Caitr ®orga OTKpHITOH OHOMH(DOPMATHKH KOTOPHII MIPOABUTAET Pa3pabOTKy IPOrpaMMHOTO 00ECIIEICHHS C
OTKPBITBIM UCXOJHBIM KOJOM U OTKPBITYIO HAYKy B COOOLIECTBE OHOIOTHYECKUX HCCICIOBAHUI.

OH NPOBOUT ©KETOAHYIO KOHPEPEHIINIO IT0 OMONH(POPMATHKE C OTKPBITBIM UCXOTHBIM KojoM (BOSC).
https://www.open-bio.org/

37 |caliT MEXNIpaBUTEIbCTBEHHOI opranm3ariy EBpomnetickas 1abopaTopus MOJIEKYIIPHOH OHOIOTHH
http://www.embl.org

D8 | caliT MeXIYHapOJHOM NMpaBUTENbCTBEHHON opranu3anuu European Bioinformatics Institute ¢poxycupyromuiics Ha
HCCIICIOBAHUAX U cepBHcax ononHpopmaTuku https:// www.ebi.ac.uk/

7.3 Ilepevyenb HHGOPMAIMOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoOe obecnieyenmne

Adobe Reader

LMS Moodle

7.3.2 IIpodeccnoHaTbHBIE 6a3bI JAHHBIX U HH(OPMAIMOHHO-CIIPABOYHbIE CHCTEMBI
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Haydanas snekrponnas 6ubinorexa eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU: Haydnas snexTpoHHas
6ubmmoTeka: caift. — Mocksa, 2000 —. — URL: https://elibrary.ru. — Pexxum noctyna: amst 3apeructTpup. moas3oBaTenei. —
TekcT: 3NeKTPOHHBIN.

HanuonaneHas snekrponHas 6udianorexka (HOB) (https://rusneb.ru/) HaunonansHast anexkrponnas 6ubnuorexa (HOB) :
00BeTUHEHHBIN 3JICKTPOHHBIN KaTaor GOHIOB poccHiickuxX 6ubnnoTek : cait. — URL: http://H36.pd. — Pexxum noctyna: u3
YUTATBHBIX 3a10B OnbmuoTeku YenlY. — TekcT: 21MeKTpOHHbBIH.

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHHME JUCIMITJINHBI (MOJAY JIA)

JleKIMOHHbIC 3aHATHS IPOBOASATCS B JICKIHOHHBIX ayAUTOPHAX. [{JIs1 MpoBeneHNs 3aHATHI JICKIMOHHOTO THIIA MPEIJIararoTcs
HAOOPBI IEMOHCTPAIIMOHHOTO 000pyI0BaHUsI (HOYTOYK, IIPOEKTOP, IKPaH, KOJIOHKH) M YIeOHO-HATIISTHBIX TTOCOOMIA
(mpe3eHTaINHN 110 BCEM pasfenaM JUCIUIIIHHEL).

Jlis mpoBeNieHns 3aHATHI CEMUHAPCKOTO THITA M Ta00paTOPHBIX 3aHATHI B YHUBEPCUTETE ayIUTOPHs 000pyIoBaHa
MYJIbTUMEIUIHBIM KOMIUIEKCOM M KPAHOM JUIsl IEMOHCTPALIMK CIIaiI0BBIX IPE3eHTAali U BUeOMaTepUasoB.

IMomemeHUst A1 CAaMOCTOSTEITFHOM PabOTHI OCHAIICHBI KOMITBIOTEPHOH TEXHUKOH C BO3MOKHOCTBIO HOIKITIOUCHUS K CETH
«VHTepHeT» 1 00ecreyeHHEM A0CTyNa B JJICKTPOHHYIO HH(OPMAaLMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA, Ky/la
Ka)K/IbIi 00yJalomuiicss B TEUCHUE BCETO Neproia 00ydeHNs 00ecIeueH HHANBHAYaIbHBIM HEOTPAHMYECHHBIM JJOCTYIIOM.

9. METOAUYECKHE YKA3AHUA JJIAA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

YcnemHoe 0cBOeHIE JUCIUILIMHBI PE/IIoaraeT akTUBHYIO padOTy CTyAEHTa Ha BCEX 3aHATHSX ayIUTOPHON (GOpMBI
(yrextmu, TabopaTOpHBIE U CEMHHAPCKHE 3aHATHSA), INTAHOMEPHYIO CAMOCTOSATENBHYIO padoTy. B Xome ocBoeHus
JUICIUILIAHBI CTYJCHT PACIIUPSACT CBOH OIIBIT, Pa3BUBAET TaKUe OOIIEIPO(ECCHOHANBHBIC U IPO(ECCHOHATBHBIC
KOMIETEHIINH KaK CIIOCOOHOCTh ¥ TOTOBHOCTb AHAIN3UPOBATh PE3YIbTaThl COOCTBEHHOM JIeITEIbHOCTH IS
HpeNOTBPAIIEHUs NPO(ECCHOHATBHBIX OINO0K; CHOCOOHOCTh K IIPUMEHEHHIO CUCTEMHOTO aHAJIN3a B N3y4CHUN
OMOJIOTHIECKHX CHCTEM; [IeNIeTIoNIaTaHne, INIaHNPOBAaHNE, aHAIN3 B Pe(ICKCHS B Ipoliecce MO3HaHUsA; GOpMHpPOBaHHE
mblnieHns. Ocoboe 3HaueHue I YCBOSHHUS Kypca UMeeT MOATOTOBKA K MIPAKTUYECKUM, Ta00PaTOPHBIM 3aHATHIM H
aKTHBHOE y4acTue B paboTe ceMHHApOB. B Xoze perieHust 3a/1a4 mocTuraeTcst 3Ha4MMOCTb TEOPETUUECKUX BOIIPOCOB,
MPUXOIUT TIOHUMaHHE TECHOH B3aNMMOCBSI3H TCOPETHIECKHUX MOJI0KEHNI KOMITBIOTEpPHOTO aHAJIM3a MEIUIIMHCKIX
M300pakeHN U TaHHBIX U BO3ZMOXXHOCTBIO HHTEPIIPETALNH Ha X OCHOBE AKCIEPHMEHTAIBHBIX JaHHBIX. K KaknoMmy
J1a00PaTOPHOMY 3aHSTHIO CTY/ICHT JIOJDKEH TIIATEIBHO rOTOBUTHCS. CeMUHAPCKHE 3aHSITHs. OPraHU30BaHbI TaK, YTO Ha
Ka)KI0M M3 HUX KaXK/bIi CTYJICHT aKTUBHO y4acTBYeT B pabOTe, €ro 3HaHWs I10JBepratorcst oTMeTke. [loaToMy cTyneHT
3aMHTEPECOBAH TOTOBUTHCSA K KAXIOMY 3aHATHIO Oe3 HcKifodeHns. CaMocTosTeNnbHas paboTa HalpaBiIeHa Ha H3ydeHNe BCEX
TeM AUCHUILTHHBI U BKIIOYaeT paboTy B UUTAIBHOM 3ajie OMOIMOTEKH U B JOMANIHUX YCIOBHSX, C JOCTYIIOM K pecypcam
Hurepuer. CamocTosiTenbHas paboTa sBisercss Hanboee ASsTENbHBIM U TBOPYECKUM IPOLIECCOM, KOTOPBIN BBIIIOIHSET PSJ
TUITAKTHIECKUX (PyHKIMI: cCocOOCTBYeT (hOPMHUPOBAHHUIO THAICKTHIECKOTO MBIIIICHHS, BEIPAaOATHIBAET BEICOKYIO KYIBTYPY
YMCTBEHHOTO TPYyZa, COBEPIIEHCTBYET CIIOCOOBI OpTaHMW3AIMHY IT03HABATEIIBHON IESATEIFHOCTH, BOCIHTHIBACT
OTBETCTBEHHOCTb, LIeJICyCTPEMIICHHOCTh, CHCTEMaTHYHOCTb U MIOCIIEI0BATEIBHOCT B pabOTe CTYJICHTOB, pa3BUBAET Y HUX
Oepe’KHOE OTHOIICHNE K CBOEMY BPEMEHH, CIIOCOOHOCTB JI0BOJUTH 10 KOHIIA HadaToe Aeno. Bes cucrema MHAMBHAYaIbHON
CaMOCTOATENBHOM PabOTHI JOKHA OBITH TOJYHHEHA YCBOCHHIO IIOHATHIHOTO allapara, MOCKOJIBKY OJHOM N3 BaKHEHIINX
3a7a4 MOJATOTOBKH COBPEMEHHOTO TPaMOTHOTO CIIEIIMANINCTA SABJIIETCS OBIAJeHHE U TPAMOTHOE IIPUMEHEHHUE
npogeccnoHanbHON TePMUHOIOTHH. JlydiieMy ycBOSHHIO M IOHUMaHHIO AUCLHUILUIMHEI IIOMOTYT y4eOHUKH, MOHOTpaduH,
CIIPaBOYHUKH U HHTEPHET PECYPCHI, yKa3aHHBIC B CITUCKE JUTepaTypbl. Oco00e MEeCTO OTBOJUTCS CAMOCTOSTEIILHOM
mpopaboTKe CTYACHTaMH OT/EIBHBIX PA3/IeIOB M TEM 110 H3ydaeMOi AUCIHUILTHHE. B X011e caMocToaTensHOM paboTh
CTYIEHTHI pa3pabaThIBalOT JOKIAA U (GOPMY IMPE3EHTAIMH N3y4aeMOro MaTepraa, 4To CHOCOOCTBYET YBEIMUEHUIO 00beMa
3HaHUH, BEIPAOOTKE YMEHHI U HAaBBIKOB BCECTOPOHHETO OBJIAJCHHS CIIOCO0aMH U ITpHeMaMi Npo(decCHOHATbHOM
JIeATeNbHOCTH. V3ydeHre peKOMeHIOBaHHON JINTEPATYPHI CIIeAyeT HAUNHATE C YICOHNKOB 1 YIeOHBIX TOCOOHH, 3aTeM
MEePEeXOAUTh K HAyIHBIM MOHOTpaGhHsIM H MaTepuaiaM HepHoIUUECKUX U3IaHUH.

CTyIeHT IOJDKEH YMETh CaMOCTOSITENIBHO TT010UpPaTh HEOOXOIMMYIO IS yueOHOW M HayqHOH paboTh auTepaTypy. [1pu atom
cienyeT oOpammaThes K IpeJIMETHBIM KaTaioraM u 0n0imnorpaduyeckuM cripaBOYHUKAM, KOTOPBIC HMEIOTCS B OMOIHOTEKAX.
JUnist akKyMyIsInue HHGOPMAIIMH 110 N3yd4aeMbIM TeMaM PEeKOMEHAYeTCsl (YOPMHUPOBATh JIMYHBIN apXUB, a TAKKEe KaTaJIoT
UCIOJIb3YEMbIX HCTOYHHKOB, YTO MOXKET MCIIOJIb30BAaThCS HE TOJIBKO B PaMKax JaHHOTO Kypca, HO U JUIsl HOCIIEAYIOIIEro
HaIlMCaHusl AUILIOMHOTO MIPOEKTa Ha BHIITYCKHOM Kypce. [IpomexxyrouHol popMoi KOHTPOJIIS yCHIEBAEMOCTH CTYICHTOB
ABISIETCA 3a4eT. [IpH MOATOTOBKE K 3a9eTy He0OXOMMO OPHEHTHPOBATHCS Ha PEKOMEHTyeMyro TuTepaTypy. [1o kaxmoit u3
TeM JAJIsl CAMOCTOSATEIIFHOTO H3YdEHHs, IPUBEACHHBIX B pabouel mporpaMme, cieayeT CHayaaa IpOYHTaTh
PEKOMEHIOBAHHYIO JINTEPATYPY M IIPU HEOOXOIMMOCTH COCTABUTh KPATKUH KOHCIIEKT OCHOBHBIX II0JIOXKEHUH, TCPMUHOB,
CBEJICHUI, TPEOYIONTNX 3alIOMHUHAHUS U SBIIIONINXCS OCHOBOIIOJIATAIOMIMMY B 3TOH Teme. JI paciipeHust 3HaHUH 110
JUICIUIUINHE PEKOMEHYeTCsl HCIIONIB30BaTh MIHTepHEeT-pecypChl: IPOBOAUTH MOUCK B PA3IUYHBIX CHCTEMAaX, TAKMX KaK
oO111e MOMCKOBbIE CUCTEMbl: WwWw.yandex.ru, www.google.ru, a Takke CrieluaIbHble TTOMCKOBBIE
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cucTeMBl:WWW.chem.msu.su, www.chemnavigator.hotbox.ru.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIIMITJINHBI OBYYAIOHNIUMHUCH C
HWHBAJINJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMMU 310POBbSA

OcBoeHHME JUCUMIUIMHBI MHBaJMJaMM M JMIAMU C OIPAaHUYEHHBIMM BO3MOXKHOCTSIMH 370POBbSl OCYILIECTBISETCS C
WCIIOJIb30BaHUEM CIEIUATBHBIX TEXHUYECKUX CPEICTB W WH(POPMAIMOHHBIX TEXHOJIOTHH, MPEAOCTaBIsIeMbIX PecypcHBIM
y4e0HO-METOIMYECKUM LEHTPOM MO OOYYEHHIO WHBAIMIOB M JHIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370poBbs Yenl'V mo
3ampocy oOydaromierocss (MOOMJIbHBIC CIICIHANbHBIE TEXHHYECKHE CPEACTBAa JUIS JIMI C HApYIICHUSIMH 3pCHHA U C
HapyYIICHUEM CIIyXa, aCCHCTUBHBIC MH)OPMAITMOHHEBIC TEXHOJIOTHH).

[Tpu HEOOXOMUMOCTH AJsI OOYJAIOMIMXCA C HAPYIICHUSMH 3pPEHUS Ha pabOuYMX MeCTax IUlsl MPOBENCHHS MPAKTHYECKUX WIH
nabopaTOpHBIX 3aHATHH YCTaHABIMBAeTCs CIHELMAIBHOE IpOrpaMMHOE obecreyeHune (mporpaMma pedeBOil HaBHUTaLlUM,
pEUeBbIE CHHTE3aTOPhI, SKPaHHbIE JIYIIbI).

B yueOHple ayguropmm obecrieunBaeTCS OECTIPENSATCTBEHHBIH JOCTY IUI OOY4JaroMXCsl C HMHBAIMAHOCTBIO M C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3I0pOBbs. B Kakmoil ayauropuu, rae oOydaloTcs WHBANUABI U JIMIA C OTpAaHMYCHHBIMU
BO3MOKHOCTSIMU  3JI0OPOBbsI, IpEIycMaTpUBAETCsl COOTBETCTBYIOIIEE KOJIMYECTBO MECT Ui OOydalomuxcs ¢ y4eToM
HapPYIICHUH UX 37I0POBBSI.

Jis OCBOGHUS IWCIUILTMHBI WHBAIUAAM W JIMIAM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBS MPENOCTABISETCS AOCTYI K
MEYaTHBIM HMCTOYHHMKAM, MMEIOIUMCcs B HaydHoll Oubimorexke Yenl'Y, ¢ mOMOIIBIO ClENMAaJIbHBIX TEXHHUYECKUX CPENCTB;
JIOCTYIl € MOMOILBIO CHELUAIBHBIX TEXHUYECKUX U IMPOTPAMMHBIX CPEICTB K 3NMEKTPOHHBIM MCTOYHUKAM, NPEACTABIEHHBIM B
(hopMe 21eKTpOHHOTO TOKYyMeHTa B (hoHIe HaydHOW Onbnmmotekn Yenl'Y with 21eKTpOHHO-ONOIUOTEUHBIX CUCTEMAX.
Y4eOHO-MeTOIMUeCKHe MaTepHajbl Uil OOYJarolMXCS M3 YHCIa MHBAJIHIOB WM JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH
3I0pOBbsSl IPEAOCTABIAIOTC B (opMax, aJaNTUPOBAHHBIX K OTPAaHMYEHUSM HUX 370POBbS M OCOOCHHOCTSIM BOCIPHUSTHS
nHpOpManHH.

Jis MHBaNMHMIOB W JIUII C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI OCBOCHHE AHMCHUILIMHBI MOXET OBITh YaCTUYHO WIIH
MOJTHOCTBIO OCYIIECTBIICHO C MCIIOJIB30BAHUEM TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH.

ITpu mpoBepeHWH NPOMEXKYTOYHON ATTECTAIlMH IO JTUCHHUIUIMHE OOYJAIOIMMCS C HHBAIUAHOCTBIO W C OTPaHWYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI 00ECIEUMBACTCS 110 WX 3asABICHUIO TIPEIOCTABICHHE B JOCTYMHOH (opMe B 3aBHCHMOCTH OT HX
WHAWBUAYATbHBIX OCOOCHHOCTEH MHCTPYKIMM O MOPSAKE MPOBENEHHS MPOMEXKYTOYHOH aTTECTAalllH, OLEHOYHBIX CPEACTB H
BO3MO’KHOCTH OTBETOB Ha 3a/aHusl (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUCbMEHHO IpudTom bpaitns, ¢
HCITOJIb30BAaHHUEM YCIIYT aCCHCTEHTA, YCTHO).

[Ipu mpoBeneHNU MPOLEAYPH OLEHUBAHUS PE3YIBTATOB OOYUEHUS WHBAIUIOB W JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3M0POBbS NPEAYCMATPUBAETCS HCIOJNb30BaHUE MpeAocTaBleHHBIX YenlY wunum coOCTBEHHBIX TEXHHYECKUX CpPEACTB,
HEOOXOAMMBIX MM B CBS3M C WX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. [lpum HE0OXOIUMOCTH WHBAJIMIAAM H JIUIAM C
OTpaHWYEHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS IIPEIOCTABIACTCS IOMOJIHUTENBFHOE BpeMs UIS MOJTOTOBKHM OTBETa Ha 3aJaHMUS,
Mpoleypa OLEHUBAHUS PE3YIbTATOB O0YUSHHUS IO AUCIUIIIMHE MOXKET MPOBOAUTHCS B HECKOJIBKO ITATOB.
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