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[Ipu paszpaborke pabouedl mnporpaMMbl Y4eOHOW JUCUMUILUIMHBI B OCHOBY
MOJIOKEHBI:

1. @I'OC BO no cneyuanvnocmu 30.05.02 Meouyunckas oOuogusuxa,
VMEepuCcOeHHbvlll npukazom Munucmepcmea Hayku U 8vicuie2o 00pa3o8anus

Poccuiickoii @edepayuu om «13» aseycma 20202. Ne1002;

2. [Ipodeccronanpublii cTangapt «O6 ymeepocoeHuu npodeccuoHaIbHO20
cmanoapma «Bpau-6uoguszuxy, yTBEpKACHHBIN MpHKa3oM MUHUCTEpCTBA Tpyla

U conmanbHoM 3ammThl Poccuiickoit @enepauuu om «4» aseycma 2017 2. Ne61 1u;

3. VYuebublit mrad mno crnenuanbHOCTH 30.05.02 Meouyunckas o6uogusuxa,
yTBepkAeHHbIA YueHbIM coBeToM PI'BOY BO BI'MY Munsapasa Poccum «  »

2025 a., npomoxon Ne .

Pabouass mporpamMmma ydeOHON IUCHUMILIMHBI OJ00pEHAa Ha 3acelaHuu Kageopwvi
@yHOaMeHmanbHOU U NPUKIAOHOU Mukpoouonoeuu oT «5» wmapta 2025 r.,

rpoTtokout Ne 8.
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PaGouas nmnporpamma y4yeOHOW  gucuuiuiuHbl  omobpena YMC  neHTpa
MHHOBALIMOHHBIX 00pa30BaTeNIbHbIX MPOrpaMM OT «26» mapta 2025 r, mpOTOKOI
Ne7.

Ipeacenarenr YMC
Lenmpa unnosayuonHvIx 00pa306amMenbHLIX

npocpamm / Tutoa T.H.

Pa3pabdoTuuku:
I'umpanoBa M.A., K.M.H., JOIIEHT, 3aBeAyrONMil Kadenpoit ¢yHIaMEHTAILHON U
MPUKIIATHOW MUKPOOUOJIOTHH

Meerr J.FO., accuctent kadenpsl GyHIAMEHTAIBHOM W IPUKIATHON
MUKpPOOHOJIOTHH
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COIEPKAHUE PABOYEW ITPOT PAMMBbI:

[losicHuTenbHas 3anucka
Ilenb ©W MeCTO MAMCUMIUIUHBI B CTPYKType 00pa3zoBareiabHOM
IPOTPaMMBI
[lepeyenb MIaHUPYEMBIX PE3YJIBTATOB OOYy4YEHHS MO IUCLMILIUHE,
COOTHECEHHBIX C YCTAaHOBJICHHBIMH B 00pa30BaTeIbHOI Mporpamme
WHIAUKATOPaMU JOCTUKEHHS KOMITIETEHLIUI
TpeOoBaHus K pe3yabraTaM OCBOCHUS Y4eOHOW AUCIUTUINHBI
Tumnbl 3a1a4 npodeccuoHanbHON AeSITENbHOCTH
IIepeueHp KOMIIETEHUIMIA U UHAUKATOPOB TIOCTHKEHUSI KOMITETCHIUI
C YKa3aHHEeM COOTHECEHHBIX C HUMH 3aIJTAHUPOBAHHBIX PE3yJIbTaToOB
00yueHus MO0 JUCLUILIIMHE
Coneprxanue paboyeil mporpaMmbl
O6bem yueOHOI TUCIMIUIHHBI (MOAYIIS) U BUABI Y4eOHOH paboThI
[lepeyennp paznenoB y4eOHOM NHUCHUIUIMHBI M KOMIETEHIMHA ¢
YKa3aHUEM COOTHECEHHbBIX C HUMH TEM Pa3esioB JIUCUUILUIMHbI
Paznenbl yueOHOM NUCHUIUIMHBI, BUBI Y4eOHOH 1eATeIbHOCTH U
(GhOpMBI KOHTPOJIS
HazpaHue Tem JeK1nii U KOJIMYeCTBO YaCOB 110 CEMECTPaM yueOHOM
JUCLIUIUIMHBI (MOJYJIS)

HazpaHue TeM MpakTHUECKHX 3aHSATHI, B TOM YHCIIe MPAKTUYECKOU
NOJArOTOBKM M  KOJIMYECTBO YAacoB IO CEMecTpaM ydeOHOM
JTUCIUATITAHBI (MOTYJIS )

JlaGopaTopHBbIi IPaKTUKYM

CamocrodrenbHas paboTa 00yyaromerocs
@DOH/]1 OLIEHOYHBIX MaTepHAaJIOB JJIsi KOHTPOJIS YCIIEBAEMOCTH U
PE3yJIbTaTOB OCBOEHUS YU€OHOMN AUCIUILTUHBI (MOYIIS)

IlepeyeHbp KOMNETEHIIMI U WHIUKATOPOB JTOCTHXKEHUS KOMIIETEHIUM
C yKa3aHHEM COOTHECEHHBIX C HUMHU 3aIUIAHUPOBAHHBIX PE3YJIbTaTOB
oOyueHuss mo jgucuumiauHe. OmnucaHue KpUTEpUEB U IIKal
OLIEHUBaHUS PE3yJIbTaTOB OOYUYEHUS 10 AUCLHUIUIHHE.

TumoBble  KOHTPOJBbHBIE  3a/JlaHUs WM HHBIE  MarepHallbl,
HEOOXOUMBIE Ul OLIEHUBAHUS pEe3ylIbTaroB OOy4deHHUs MO y4eOHOMH
TUCHUIIIMHE (MOIYJsl), COOTHECEHHBIX C YCTAaHOBIICHHBIMH B
oOpa3oBaTrelnbHON  MporpamMme  HMHIMKAaToOpaMM  JOCTH)KEHUS
KOMITETCHIU N
Y4eOHo-MeToauvIecKkoe 1 HHPOPMAIIMOHHOE 0becriedeHne yueOHou
JUCIUTUIAHBI (MOJTYJIS)

[TepeueHb OCHOBHOI U JONOIHUTENBHOM IUTEPATYPHI, HEOOXOAUMOM
JUTSL OCBOEHUS Y4EOHOH IHUCHUIUIMHBI (MOJTYJIs)

Ilepeuens  pecypcoB  HMH(OPMALMOHHO-TEIEKOMMYHHKALIMOHHOM
cetu  «MHTEepHET», HEOOXOAMMBIX IS OCBOCHHUS  y4eOHOU
JTUCITUTLIAHBI (MOJTYJIS)

MarepuanbHo-TexHU4ecKast 0a3a, HeoOXoAUMast sl OCYIIECTBICHUS
00pa30oBaTeIbHOTrO Mpolecca Mo yueOHoH TUCIUITHHE (MOTYJIs)
MarepuanbHo-TexHUYECKast 0a3za, HEOOXoaAUMas Uil OCYLIECTBICHUS
00pa30oBaTeIbHOTrO Mpolecca Mo yueOHoH TUCIUITMHE (MOTYJIs)
CoBpeMeHHbIe TTpodeccuoHaIbHbIe 0a3bl TaHHBIX, HH()OPMAITHOHHBIC
CIIPABOYHBIE CHCTEMBI
JluneHsnoHHoe MW CBOOOJHO pacHpOCTPaHIEMOE IPOrpaMMHOE
o0ecrieyeHre, B TOM YHCJIe 0TEYECTBEHHOTO MPOU3BOICTBA
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1. IlosicHUTe/IbHAA 3alIHCKA

1.1. Ieap m ™MecTO AUCUMILVIMHBI B CTPYKType o00pa3oBaTeibHOM

NPOrpamMMmblI

Huctunnna «buoundopmatuka» oTHOCUTCS K bopmupyemoit
YYaCTHHKAMU 00pa30BaTEIIbHBIX OTHOIICHHM.
JlucruminHa u3ydaercs Ha 2 Kypce B 4 cemecTpe.

[lenpro ocBOCHUST yueOHOW MUCIUTUIMHBI (Momyisi) «buomndpopmarnkay sBISETCS
MOJIyYEHHE CTYyJIEHTaMU OCHOBOTIOJIAratOIINX 3HAHUU BO3MOKHOCTSIX
OnonH(pOpPMATUKH, O TNPWIOKEHUH METOJIOB OHMOMH(MDOPMATUKU JJISI PEUICHUS
NPUKIAIHBIX OMOMEIUIIMHCKMX 3a/Jady, B TOM 4YHCJIE, aHajdu3a CXOJICTBa
AMUHOKHUCJIOTHBIX UM  HYKJIEOTUAHBIX MOCIEAOBATEIbHOCTENW, KOMIIBIOTEPHOTO
MOJICIUPOBAHUS U BU3YyAIM3alUU TPEXMEPHBIX CTPYKTYp O€JIKOB, aHaIu3
TPAHCKPUIITOMHBIX M TEHOMHBIX JaHHBIX, YTO TMO3BOJMUT B OyAYyUIUM MOJIOABIM
crieruanicTam ObicTpee U d(PpPeKkTUBHEE BKIIOUNTHCS B HAYYHO- UCCIIEIOBATEIBCKYIO

pa60Ty, a TaKXXC HCIOJb30BATh PE3YyJAbTAaTbl COBPCMCHHBIX JIMTOCTTCHOMHBIX

YacTH,

TEXHOJIOTUH B AUAIrHOCTHKC U IICPCOHAIIN3UPOBAHHOM JICUCHHUH ITAITUCHTOB.

1.2. IlepeyeHb IUIAHMPYEMBIX Pe3YyJbTATOB OOYYeHUS MO AMCIHHUILIUHE,

COOTHECCHHBIX

C

YCTAaHOBJICHHBIMH B

HHAMKATOPAMM JOCTUKEHUSI KOMIIETEHIIN I

oOpa3oBare/ibHOM  NporpamMme

Koa v HanumenoBanue

Koa v HanmenoBanue

Pe3ynbTaThl 00y4eHusi 0 y4eOHOM

KOMIETEeHI[UH HHIMKATOPA TOCTUKEHU S AUCHUILTAHE (MOIYJIIO)
KOMIEeTEeHI[HH
OIIK-1.1. Ucnone3syer | 3nars COBPEMEHHBIE aKTyaJbHBIC
3HaHUS O  COBPEMEHHBIX | MPOOJIEMBI, OCHOBHBIC OTKDPBITHS H
aKTyaJlbHBIX npobiieMax, | METOAOJIOTHYECKHE pa3paboTku B
OCHOBHBIX ~ OTKPHITHSX ¥ | O0JACTH MOIIEKYISpHOW OMOJOTMH |
OIIK-1. Croco0eH | \etonomormueckux CMEXHBIX HayK JUId pelleHHs 3a1ad
UCIIO/Ib30BaTh M| haspaboTkax B 0oGIacTH IpoeCCHOHATIBHON 1€ TETbHOCTH
MPUMCHSITh
OMOJIOTMYECKUX U CMEKHBIX
dbyHIaMeHTaNbHBIE U
HayK, MTOHAMAET
TIPHUKJTATHBIC
MEXTUCIATITNHAPHBIC CBSI3U
MEAUIMHCKUE, 6
CCTECTBCHHOHAYHBIE M CIIOCOOCH WX MPUMEHSTH
3HaHMS Ui octaHoBku | TPH peIeHun 3aj1adq
" penrernst | TPodeccHoHanbHOMI
CTaHJAPTHBIX U | ACSITEbHOCTH.
WHHOBAIIMOHHBIX 3aJ1a4
N I1K-1.2. Ananmuzupyer | YMeThb aHAIU3UPOBATH TEeHJICHITUHU
npodeccuoHaIbHON 0 3upyer | Yue 3po © ILCULI
NESTENBHOCTH TEHACHIINU pa3BUTHS | Pa3BUTUSL HAyYHBIX HCCIENOBAaHUN U
Hay4YHBIX WCCIEAOBAaHUN U | IPAKTHYECKUX pa3paboTok B obiacTu
MPAaKTUYECKUX pa3pabOTOK B | MOJIEKYJISAPHON OWONOTMM ¥ TeHHOH
n30paHHOMN chepe | HHKEHEPHH, dbopmyIupoBaTh
npodecCuoHATBHON WHHOBAIIMOHHBIC  TPEMJIOKCHHUS IS




JACATCIIBHOCTH,

dhopmynupyer
WHHOBAIMOHHBIC
MPEUIOKEHUS JUTSI PEIICHHUS
HECTaHapTHBIX 3ajad,
UCTIOJNB3ysS  YIIyOJICHHYIO
O0IICHAYYHYIO u
METOMYECKYIO

CIICIUAJIBHYTO TOATOTOBKY.

pelieHus HECTaHIapTHBIX 3ajad,
UCIOJIB3YSl YIriyOJeHHYI0 OOIIeHAay4YHYIO
u METOJINYECKYIO CHEIHAIIbHYIO
MOJATOTOBKY

OIIK-1.3. Cnocoben
TUTAHUPOBATD,
OpraHH30BBIBATH U

Brnaners MeTonamMu mpoBeaCHHUS HAYYHO-
UCCIIEOBATEIbCKUX PAa0dOT B 00dacTH
OMOTEXHOJIOTUH, IIPOBEJICHUS

NPOBOJUTH HAYIHO- KOPPEKTHOIl  00paboTKU  pe3yJbTaToB
HCCIIE/IOBATENbCKUE PAOOTBl | 3KCIIEPUMEHTOB.
B 00J1aCTH OMOTEXHOJIOTHH,
IIPOBOJIUTH KOPPEKTHYIO
00paboTKy pe3yJbTaToOB
9KCHEPUMEHTOB U JIeNaTh
000CHOBaHHbBIE 3aKIIOYEHHUS
U BBIBOJIBI.
OIIK-6.1. IlpumensieT | Vmers [IPUMEHSATH COBPEMEHHBIC
COBPEMEHHBIE TIOJTXO/1BI, XapaKTepHbIC JUIs
nH()OPMAIIMOHHBIC OononHpOpMaTUKH, JUTS penieHus
TEXHOJIOTHH u | mpoOieMm,  CTOAIMX  Kak  Iepen
CIIeIMAN3HPOBAHHOE (byHIaMEHTaIbHOW, TaK W TPHUKIATHON
OIIK-6. CrnocobeH | pporpammuoe obecreuenne | HAYKOH.
MOHNMATh  MPHHIHIBL | ;g peeHus
padoTeI npodeccnoHaNbHbIX 331au.
UH(POPMALIMOHHBIX
TEXHOJIOTHH, OIIK-6.2.  OcymecTBaseT | YMETb  NPOBOAUTH IOUCK  HAy4YHO-
obecrieunBaTh TIOMCK UHpOpMALUU C | TEXHMYECKOW MH(DOPMALUUAIS PeLICHHS
MH(OPMAIMOHHO- HUCIIOJIb30BaHUEM 3aja4 npodeccruoHalbHOM 1eATeTHbHOCTH.
TeXHOJ'IOFI/ILIeCKy'I(é MH(OPMALMOHHO-
TONACPHKY B O0TACTH | 1o\ ivy HEKAITHOHHBIX
3/IpaBOOXPaHEHMS; .
TEXHOJIOTHH W  pecypcoB
NPUMEHSTh  CpE/ICTBA
O6ronH(popMaTUKH JUTS
UH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX PpeIICHA . safiad
TexHonoruit u pecypcer | TPOPecCHORaTbHOA
OononmH(pOpPMAaTHKH B | ACATCIBHOCTH.
PO eCCUOHAIBHON
pod OIIK-6.3. ObecneunBaer | YMeTh OCYLIECTBIATh HMH(POPMALUOHHO-
JeSITeIbHOCTH,
UH(pOPMAIMOHHO- TEXHOJIOTHYECKYIO MOJIEPKKY B 001aCTH
BBITOJIHATh TPEOOBaHUS
HH(OPMAIHOHHOH TEXHOJIOTMYECKYIO 3/[paBOOXPAHEHUS ) c
6e30MaCHOCTH NOJIEP)KKY B OOJIACTH | MCHOJIB30BAHUEMTPEOOBAHHIA
3/IpaBOOXPAHEHUS ¢ | "HGOPMAIIMOHHOW OE30MaCHOCTH.
HCIOJIb30BaHUEM
TpeOOBaHMIT
nH(pOPMaITMOHHOMN

0€30I1aCHOCTH.




2. TpeboBanus K pe3yJibTaTaM OCBOCHHS YUeOHOM QM CIMILIMHBI

2.1. Tunsl 32124 Npo¢ecCHOHAIBHOM AeITeJIbHOCTH

3amaun

npoecCHOHaTBHON  IeATeTLHOCTH,

KOTOPBIE

nperogaBaHusA y‘IC6HOI71 JUCHMIITIMHBI. HAYYHO-HUCCJIICA0BATCIIbLCKAS.

JEXaT B

OCHOBC

2.2. IlepeyeHb KOMIETEHUMH, HHAUKATOPOB JO0CTHKEHUS KOMIICTCHIUN U
HH/AEKCAa TPYAOBON PyHKIMHU

Homep HNuaexc Ilepeuennb
Homep/ unaexc T BOIi NPAKTHYECKUX
P HHAUKATOPA pyroso pa ec
KOMIIeTeHIIUH ¢yHkuuu u ee HABBIKOB II0 OueHoYHbIe
1/ Ne KOMIICTCHIIUH
(MM ero 4yacrTu) ( ) coacpxanue OBJIA/ICHUIO cpeacTBa
HJIM €70 YacTH) B .
U ee colep/KaHue KOMIICTCHIIHEH
ero cojep:kaHmue
1 2 3 4 S 6
Brinonnenue HCIIONB30BATE
HCIIONIB30BAaTh U 3HAHUS O MK TATHELX 11 JI cobecenoBaHue,
MIPUMEHSATD COBPEMEHHBIX p A COBPCMCHHBIC CUTYAaIIMOHHbBIE
byH1aMeHTaIbHbI aKTyaJbHBIX TIONCKOBbIX KOMIIbFOTCPHBIC 3a7a4H,
€ M IPUKIAIHBIE | poGiiemax, HAYHHBIX | TEXHOJIOTHH JId HCHbMEHHOE
HCCIICIOBAaHUM B | IPOBEACHUS
AR OCHOBHBIX 6H Ttle)o efnqecxoﬁ " FECTHPOBARIE
o0JacTu
€CTECTBEHHOHAYY. | oryenprryax i P 5
METOJIOJIOTHYECKHUX
IMOCTAHOBKH U OuoJIoruu Hay4YHO-
pa3paboTKax B .
pereHus HCCIIEI0BATEILCKOMN
obnactH
CTaHJAPTHBIX U 6 paboThI
MHHOBAIIOHHEIX HOJIOTHYECKUX U
3a1a4 CMEXHBIX HayK,
npodeccuonanpy | MTOHMMACT
OU JIeITeNbHOCTH | MEXIUCIUIUIMHADH
bI€ CBSI3U U

CIOCOOEH Ux
MIPUMEHSTH TTPH
peIIeHNH 33124
npoheccuoHaNBHO
1 IeATEeIbHOCTH.
OIlK-1.2.
AHanuzupyer
TEHICHITHH
Pa3BUTHUS HAYYHBIX
HUCCIENOBaHUN U
MPAKTHIECKHUX
pa3paboToK B
u30paHHOU cdepe
npodeccuoHaIbHO




v

i
JESATSIILHOCTH, hop
MYJIIPYEeT
MHHOBAIIMOHHBIC
MPEUIONKCHUS JIJIS
peleHus
HECTaH/IaPTHBIX
3a/1a4, UCIOJIb3YS
yTIyOJICHHYIO
00l1lIeHayYHYIO0 U
METOTUIECKYIO
CHEIUATBHYIO
MOJITOTOBKY.
OIIK-1.3.
CnocobeH
TUTAHUPOBATh,
OpPTraHHU30BBIBATH U
IIPOBOIMTH
HAY4YHO-
HCCJIEI0BATENbCKU
€ paboThl B
obiractu
OHMOTEXHOJIOTHH,
MPOBOUTH
KOPPEKTHYIO
00paboTKy
pe3yNbTaToB
OKCIIEPUMEHTOB U
JIeaTh
000CHOBaHHBIC
3aKJIIOYCHUS U
BBIBOJIBL.

| OIIK-6.
Cnocoben
MMOHUMATh
TPUHITUITBI
paboTHI
UH(OPMAIIMOHHBI
X TEXHOJIOTHH,
obecrieunBaTh
MH(OpPMaLMOHHO-
TEXHOJIOTHYECKY
10 TIOJIJICPIKKY B
obnactu
3JIPaBOOXPaHEHUS
; IPUMECHSTH
CpeacTBa
UH(POPMALIMOHHO-
KOMMYHHKAITHOH

OIIK-6.1.
IIpumensier
COBpPEMEHHBIC
MH(pOpMallMOHHbIE
TEXHOJIOTHH U
CHelHaTU3UPOBAHH
0€ IPOrpaMMHOE
o0ecrieueHue ais
peleHus
npodecCHOHANBHBI
X 3a/1a4.

OIIK-6.2.
OcymiecTBisieT
TIOUCK
uHpOpMaLINH C
UCTIOJIb30BaHUEM

B/02.7

Brmonnenue
MPUKIIATHBIX U
ITOMCKOBBIX
Hay9IHBIX
HCCIICIOBAHUI B
obnactu
MEJHIIUHEI 1
ouoJiornu

CIIOCOOHOCTh
CaMOCTOSITEITLHO
MPOBOIUTH
TEOPETHYECKYIO U
IKCTIEPUMEHTAIbHY
10

HAY4HO-
UCCIIeI0BATEIBCKYIO
paboty B obmactu
OMOMH(DOPMATUKH U
CMEXHBIX
JTMCIUTLIHH

KOHTPOJIbHAsI
pabora,
cobecenoBaHue,
CUTyalMOHHBIC
3a/1a4u,
ITHCEMEHHOE
TECTHPOBAHUE




HBIX TEXHOJIOTUH
U pecypchl
OuonHGOpPMATHKN
B
po¢eCCHOHAIIBH
O JeATEIbHOCTH,
BBITNOJHATH
TpeOOBaHUs
nH(pOpPMaAITMOHHO
it 6ezonacHoCTH

nH(pOpMaIMOHHO-
KOMMYHHKAI[IOHH
bIX TEXHOJIOTHI U
pecypcoB
OuonHGOPMATHKN
JUISL pelIeHus 3a1a4
npodeccuoHaIbHO
1 IeATEIIbHOCTH.
OIIK-6.2.
OcymiecTBisieT
MIOHCK
uHpOpMAaLINK C
HCIIOJIb30BaHUEM
UH(POPMAIIMOHHO-
KOMMYHHKAITIOHH
BIX TEXHOJIOTHUN U
pecypcosB
OnonH(GOPMATHKN
JUTSL pEIICHUs 33124
npodheccuoHanbHO
U IeATEIbHOCTH.

3. Coanepxanne padodeil IporpaMmbl

3.1 O0bem yueOHO# TUCHMILIUHBI (MOYJIs1) M BUbI YUeOHOIl padoThI

Bceero CemecTpnl
yacos/
i 4
Buj yueoHoii padoTsl 3AYETHEIX
1 2 3
KonraktHasi paGora (Bcero), B ToM uncJie: 52/1,44 52
Jlextuu (J1) 18/0,5 18
[Tpaktuueckue 3anstus (I13) 34/0,94 34
[IpakTudeckue 3aHATHS
[TpakTHdeckas MoaAroToBKa 11/0,31 11
CamocrosiTesibHasA padoTa o0yuyawuerocsi, B ToM 20/0,56 20
qyucJie:
[Toaroroska k 3anarusm (113) 9/0,25 9
[ToaroroBka k Tekyuiemy koHTposo (I1TK) 9/0,25 9
[TonroroBka k npomexytrouHoMy kKoHTpoJito (ITI1K) 2/0,06 2
Buja npoMeKyTOYHOI aTTecTAlMH 3aver (3) 3 3
yac. 72 72
HUTOI'O: O61mast TPy10eMKOCTh
3ET 2 2

3.2. Ilepeyennb pa3gejoB Y4eOHOW IMCHUNJIMHBI

U KOMIETEeHIHH ¢




YKa3aHu€M COOTHECCHHBIX ¢ HUMH TEM Pa3/1€/ji0B JUCIHUIIINHBI

Neni/n

HNunexc
KOMIIETeHIIH
"

Haumenos
aHue
pa3aeia
yueOHoi
JUCIHUILINH
bl

Conep:xanue pasjaesa (TeMbl pa3/iesioB)

3

4

OIIK-1,
OIIK-6

Bsenenue B
buoundpopm
aTUKY

Hcrtopuss BO3HUKHOBEHUS OHOMH(OPMATHKM Kak HAyKH.
CoBpeMeHHblE  B3MVIAAbl Ha  OMOMH(OpPMATHKY, €€
BO3MOKHOCTM U TEepCHeKTUBBL. ba3oBble HampaBiieHUs
OMOMH(OPMATUKU: TE€HOMUKAa U mnporeomuka. Crernuduxa
paboTel ¢ OWOJIOTHYECKMMH JaHHBIMHA. MeTooorus
WCIIOJIb30BAaHUS TOAX0A0B OMOMH(POPMATUKU JUISl PELIEHUs
(GyHIAMEHTANBHBIX ¥ MPHKIAAHBIX 3a7ad. OnTuMu3anms
MOWICKa Hay4HOW wHpopMaruu ¢ momombsio PubMed. Bassr
nanabix Entrez, GeneBank, EBI, EMBL, DDBIJ u np., monenb
nanHsix NCBI, ocHoBa ¢opMupoBaHus JaHHBIX,
JAHHBIX JUTS 00BEKTOB (craretf,
nocinenoBarenbHocTet JIHK, OenkoB, naHHBIE HW3MEHEHUS
reHHoi skcrpeccuu) B BJl, cTpykTypa 3ammceil B (haiimax
(k1roueBble  CIIOBA, COKpamleHuss W T.1.), (GopMaTsl
npencrasienuss gaHHbix (Fasta, u 7ap.), ocobGeHHOCTH
NpEICTaBICHUS JaHHBIX B 0a3zax jgaHHBIX. OCHOBHBIE
ouonndopmaruueckue 6a3sl JanHbIX: NCBI (RefSeq, OMIM,
Nucleotide, Gene, Protein, doSNP, ClinVar); EMBL, UniProt,
PDB, KEGG. TI'enomubie Opay3epel (NCBI MapViewer,
UCSC).

THUIIBI
OIMKMCaHUs

OIIK-1,
OIIK-6

[TapHoe n
MHOXECTBE
HHOE
BbIpaBHHUBA
HHUE.

BelpaBHMBaHus nocienoBaTenbHOCTEW. Llenmm u THIbl
BeIpaBHHBaHui. [lapHOeBbIpaBHUBaHue. Fasta, BLAST (Basic
Local Alignment Search Tool). ITpuHIMIB BEIpaBHUBAHUS
nocnenosarenbHocTed. [lonstue romonoruun. Oprosiorn u
napanoru. Pacuér ornenku BblpaBHHBaHUS (Score). CxolcTBO
nocjenoBaTelbHOCTeH (MAEHTUYHOCTh, KOHCEPBATUBHOCTD).
Matpunsr 3amen (PAM, BLOSUM). InobGanbHOoEe U
JOKaJIbHOE BbIpaBHUBaHWe. OnNTUMHU3aLUs BbIPaBHUBAHUS.
MeTtoapl napHOTO BBIpaBHUBaHUS (anroputmMoMm Hupenmana-
ByHma, nanHamMp4eckoe NpOrpaMMHpPOBaHHUE, aJITOPUTM
Cmuta-Yorepmana). BLAST  (unTepdeiic, amroputm).
WHcTpyMeHT Ui NOMCKAa  yAAJEHHBIX  SBOJIIOLIMOHHBIX
B3aUMOOTHOLIEHUH PSI-BLAST. MHOKeCTBEHHBIE
BolpaBHUBaHuA. b/ NCBI HomoloGene. Anroputmsl u
napaMeTpbl MHOKECTBEHHOTO BbIpaBHUBaHMs. [IporpaMmebl
JUIS TIPOBEECHUS MHOXXECTBEHHOI'O BBIPABHMBAHUS DPELLICHUE
3aJad  MHOXECTBEHHOI'O  BBIPAaBHMBAHUSA C  IOMOUIbIO
nporpamm ClustalW, Praline, Probcons, MUSCLE, TCoffee.
Vcnonb3oBaHne METOAA CKPBITBIX MapKOBCKUX MOZENCH A
MHO>KECTBEHHOT'O  BBIPABHMBAHMUS  IN1OCIIEOBATEIbHOCTEH.




Homensr u npodumu. Perymspueie BolpakeHus. bJ] s
noucka MoTuBOB B Oenkax PROSITE. B/l mo anamusy
6enkoBbIX cemeiicte PFAM.

OIIK-1, @unoreHuss M SBOJIOUMOHHBIE nepeBbsa. lloaxomer K
OIIK-6 M3yuyeHHUt0  ¢uiIoreHe3a, BHJIOBOIO  pasHOOOpa3ust U
9BOJIIOLIMOHHBIX B3aUMOOTHOIIEHUN HAa OCHOBE T'€HOMHBIX U
IIPOTEOMHBIX ~ HccaenoBaHui. COBpEMEHHBIE  ITPUHIIMIIBI
OHOJIOTHYECKON TakCOHOMHHU. PHIOTEHETHUECKHUE MOJIEIN U
aHain3 JaHHBIX. CpaBHUTEIBHBIA AaHAIU3 TE€HOMOB B
(uIOreHeTUYECKIX UCCIJIEJOBAHMSIX. Hcrounuku
@dunoreHer | U3MEHYMBOCTH TIEHETHYECKOM HH(popMalMu  (IeNeluH,
NYECKUI OYTUIMKALlMK, PEKOMOWHAIIMKM, WHBEPCHH, TPAHCIOKALUH,
aHaJIn3 U NepeMEIEeHUs]  MOOMJIBHBIX ~ T€HETHYECKMX  3JIEMEHTOB
MOJICKYJISIp | TOPU30OHTANBHBIA TEPEeHOC TEHETHYECKOW uH(OpMAaIHH,
Has IeHOMHbIE MyTauuu). TpaH3unuu U TpaHcBepcuH. DakTOpbI
HBOJIIOLIMSL | OBOJIIOLMM  TEHETUYECKMX  CHCTeM. ['eHeTmueckas H
SNUT€HETUYECKas HaCJIECTBEHHOCTb. [TpuHLIMIIBI
ornpezeneHus: GUIOreHeTUYECKOro POACTBA U IBOJIOLUOHHBIX
B3auMOOTHOIEHUH. KoHuenmus MOJEKyJApHBIX  4YacoB.
OWIOreHeTUYeCKUEe  JIepeBbsl.  AJITOPUTMBI  [TOCTPOCHHUS
¢unorenernueckux aepesbeB. Tomnonorust nepeseB. MEGA
—  mporpamMma  jans  (WIOTEHETHYECKOrO  aHalu3a
IOCJIE0BATEIBHOCTEN.
OIIK-1, Crpykrypa Oenka (BTOpUYHAs, TPETUYHAs, YETBEPTUUHAASN).
OIIK-6 Metoapl NOITy4YeHUs TPEXMEpPHOM CTPyKTypbl Oenka. PDB.
Crpyktypa PDB ¢aiina. ba3sl 1aHHBIX TPEXMEPHBIX CTPYKTYD
CrpyKrypH (CATH, Dali, SCOP, FSSP, NCE‘il Structure, NCBI CDD).
1 WNHcTpyMeHTBI 1711 MHTEPAaKTUBHON BHU3yalin3alius OEIKOBBIX
SHouHGOPM CTPYKTYyp. BbolsiBneHus CXOIHBIX 3-MepHBIX CTPYKTYp OenKoB
ATHKA (NCBI VAST). U3ydyenue cBONCTB OEIKOBBIX MOJEKYJ MpPH
noMom mporpamMmel  PyMol. Mertoabl  mpenckazaHus
OENIKOBBIX CTPYKTYp IO MOCJEI0BATEIILHOCTSIM aMUHOKHCIIOT.
MogenupoBaHue TpPEeXMEpPHOH CTPYKTYpbl Oelka METOoa0M
TOMOJIOTHYECKOT0 MOJISIMpOBaHusl B mporpamme Modeller.

OIK-1, NGS —

OIIK-6 cekBeHUpoB | CoBpeMEHHbIE NPHUHLMUIIBI PabOTHl C IEJIBIM T'€HOMOM.
aHue Baxnelimue 3amaud NOUCKAa B CEKBEHMPOBAHHOM TI'€HOME.
cienytomer | Hepemennple 3amaunm u mepcrnekTtuBbl. COOpKa T€HOMOB.
0 WHcTpyMeHTBl Ui aHanmM3a  KauyecTBa  PE3yJIbTAaTOB
MOKOJIEHUS. | CeKBEHUpOBaHUA. WHCTpyMEeHTBl Ajii COOpKM U paboThl C
Co6opka T€HOMOM.

T€HOMOB.
OITK-1, Muxkpounnsl (microarrays) U aHaiau3 npouiIel SKCIPecCHH
OIIK-6 reHoB. Texnomorusst RNASeq. baza manaerx NCBI UniGene,
GEO (GeneExpressionOmnibus) - ©0a3bpl JaHHBIX TIO
Ananns skcripeccun TeHoB. bJ] EBI: Array Express m Expression
PHK u Atlas. Pemenue 3amay moucka JOCTOBEPHO THMIIEP- U THUIO-
OKCIIPECCUU | DKCIPECCUPYEMBIX  T'EHOB. [IpyHUMIIBI ~ HaXOXACHUS
I'€HOB KOOPJAMHUPOBAHHBIX B3aMMOOTHOLIEHMH MEXIy TIe€HaMHu

(rernbIx ceteit). Mcnonb3oBanue s3pika R st oOpaboTku
pe3yabpTaTOB TPAaHCKPUIITOMHBIX JaHHBIX. lIpenBapurenpHas
00paboTKa U HOpMaJM3aIys JaHHBIX. JlmarpaMMbl paccestHusl.




CraTuctuueckuii aHalM3  MUKPOIPPEHHBIX  JTAHHBIX.
Craructuueckuii ananu3 RNASeq nansbix. Iloctpoenue
TEIUIOBOM KapThl H3MEHEHHSI TeHHOM IKCIIPECCHH.

OIIK-1, ITporeomux

OIIK-6 aun
MeTaboIoM
uKa

buonndopmatinka A7 NPOTEOMHBIX  HMCCIEIOBAHUHU.
Bbruucnenne Macchl UM M303JIEKTPUUECKOM TOYKHM Oelka.
[Iporeonutuueckne nentuisl. ba3sl  ganHbix  SWISS-
2DPAGE, PeptideAtlas, Human Proteome Atlas, NeXtProt.

3.3. Pa3zgennbl yuyeOHOM

ANCIHUIIJINHBI, BH/AbI yqeﬁﬂoﬁ JACATCJIBHOCTH H

(opMBbI KOHTPOJIA

Neni/n

Ne
cemMecTp
a

HaumeHoBaHue pa3jaesia
Y4eOHOH TMCUMILINHBI
(Monmy.Jist)

Buabi yueonoii
NAeATeJIbHOCTH, BKJII0OYas
CaMOCTOSAITEIbHYI0 padoTy
o0yuyarumuxcsi
(B yacax)

J JP | II3 | CPO |Bcero

Dopmbl
TeKyllero
KOHTPOJIS
ycneBaeMm

octu (no

Heoenam
cemecmpa

)

4 5 6 7 8

9

BBenenue B OuonHpopMaTuky

MUCHMEHH
oe
TECTUPOBA
HHUE,
YCTHBIN
orpoc,
KOHTPOJIHH
as paborta,
cobecenoB
aHue 1o
CUTYaIlOH
HBIM
3ajjauam

ITapHOE M MHOXKECTBEHHOE
BBIPABHUBAHME.

cobecenoB
aHue 10
CUTYyaIlMOH
HBIM
3a7a4am,
IIMCBbMCHH
o€
TECTHPOBA
HHUE

duiroreHeTHYECKUN aHAIINS U
MOJIEKYJIIPHAS YBOJIFOLIHS

YCTHBIN
orpoc,
KOHTPOJIHH
ast pabota




CtpykTypHas 6MOMH(pOpPMaTHKA

11

KOHTPOJIbH
ast pabora,
MUCHMEHH
oe
TECTUPOBa
HUE,
YCTHBII
orpoc

NGS — cexBeHHpOBaHHE
CIIC/TYFOILIETO TOKOJICHHS.
COopka reHOMOB.

11

cobecenoB
aHue 10
CUTYyallMOH
HBIM
3a1a4dam,
[ACbMEHH
o€
TECTHPOBA
HHE,
KOHTPOJIbH
ast pabora

Anam3 PHK n skcnipeccnn
I€HOB

11

TECTHUPOBA

KOHTPOJIbH

cobeceIoB
aHHe 110
CUTYyaIlMOH
HBIM
3aJa4dam,
IMUCbMEHH
oe

HUE,

HpOTCOMI/IKa 1 MeTa0O0JIOMHUKA

HUTOIO:

11

ast pabota

cobeceoB
a”ue 1o
CUTYaIMOH

3a/a4dam,
MMAUCHbMEHH

TECTUPOBA

KOHTPOJIbH

ast

HBIM

oe
HHE,

pabora

18

34

20

72

Ne

3.4. HazBaHue TeM JIEKIUI U KOJUYECTBO YACOB M0 CeMeCTPaM U3yYeHUs
Y4eOHOM TUCUMIITIMHBI (MOTYJIA).

n/n

Ha3zpaHue TeM JieKIMid Y4eOHOUH TUCHUNIMHBI (MOTYJIs1)

Cemectp

4




1 2 3

1 | Beenenue B OmonHpopmatuky. OCHOBHBIC OMOMH(DOPMATHYCCKUE PECYPCHI U 0a3bl 2
JTAHHBIX.

2 | [lpuHIMOBL BBIpAaBHUBAHUS TOCJIEIOBaTENbHOCTEH. Marpuibl 3ameH. [loHsTHE 5
romojiorud. BLAST.

3 | PSI-BLAST. MHuoxectBeHHoe BbIpaBHUBaHue. [Tpodumu. Jlomenbl. basbl qaHHBIX )
PROSITE u PFAM.

4 | dunoreHeTHYECKU aHATN3 U MOJIEKYJISPHAS SBOJIOLMS. 3

5 | CrpykrypHas GrouH(popMaTHKa. 3

6 | NGS — cekBenupopanue cienyromero mokojaenus. C60pka reHOMOB. 3

7 | AHanus npoTEOMHBIX U METAOOJIOMHBIX JAHHBIX. 3
Hroro 18

NOATOTOBKH H KOJHUYECTBO YacoB II0

3.5. Ha3zBanue TeM NMPaAKTHICCKHUX 3aHATHH B TOM 4YHCJe HpaKTH‘IeCKOﬁ

TUCUMILUTHHBI (MOYJIf).

ceMeCcTpaM WU3y4YeHHsl Yy4eOHOH

Ne Cemectp
w/n Ha3BaHnue TeM NPAKTUHYECKUX 3AHATHI Y4eOHOI TUCHMILTUHBI (MOIYJIs) 4

1 2 3
Pa6ora ¢ 6a3amu mannbsix NCBI (RefSeq,

1 ) ; 2
Nucleotide, Gene, Protein).

5 baswr manaeix OMIM, UniProt, KEGG, 2
GeneOntology.

3 | eUtilites — noctym k 6a3am manubix NCBI. 1

4 | 'enomusrii 6paysep UCSC. 2

5 | [TapHOe BbIpaBHUBAHHE. 2

6 | BLAST. 2

7 | PSI-BLAST. MuosxectBenHoe BbipaBHuBaHue. baspl nanusix PROSITE u PFAM. 2
Ounorenus. baza nanusix NCBI HomoloGene. 2
MEGA —nporpamma Jutst pUIoreHeTH4ecKoro 5
aHaJM3a IMOCIIe0BATEILHOCTEH.

10 | baswr manHbIX TpexmepHbix ctpykTyp (CATH, Dali, SCOP, FSSP, NCBI Structure, 5
NCBI CDD).

11 | IHCTpyMEeHTHI JUIs MHTEPAKTHUBHOMN BU3yalu3alus OEIKOBBIX CTPYKTYp. BbisBrieHus 2
cXOAHbIX 3-MepHBIX cTpYKTYyp 6enkoB (NCBI VAST).

12 | Buzyamuzaims 3D cTpykTyp ¢ ucnonb3oanuem PyMol. 3ydenue cBoiCTB 1
OEJIKOBBIX MOJIEKYJI ITPH noMoIu nporpammel PyMol.

13 | MoaenupoBaHue TPEXMEPHOM CTPYKTYpBI OeIKa METOJOM TOMOJIOTMYECKOTO
MOJIETUPOBAHHS B 2
nporpamme Modeller.

14 | MeTosl TOJTydeHHUs TPEXMEpHOH cTpyKTyphl Oenka. PDB. Ctpykrypa PDB ¢aiina. 2




15 | Ananu3 KauyecTBa JaHHBIX ceKBeHHpoBaHUs. COOpKa reHoma. 2
16 | buonnpopmatudeckue moaxo bl k ananuzy PHK. 1
17 | Ucnonw3oBanue si3bika R a1 00paboTku pe3yabTaToB JaHHBIX MUKPOYMIIOB. 1
18 | Ucnonwk3oBanue si3bika R mis 06paboTku pe3ynbraToB qaHHBIX RNASeq. 1
19 | buoundopmatuka ig MPOTEOMHBIX HCCIEAOBaHUN. BpluucieHne wmaccsl U 1
M303JIeKTpuYecKOor Touku Oenka. [IpoTeonuTuyeckue nenTubl.
20 | Baseimanaeix SWISS-2DPAGE, PeptideAtlas. 1
21 | Baseimanasix Human Proteome Atlas, NeXtProt. 1
Hroro 34
3.6. JlabopaTOpHBIil IPAKTUKYM

He npenycMoTpeHo y4eOHbBIM MIIaHOM.

3.7. CamocrosiTe/ibHAasA padoTa 00y4aromerocs

3.7.2. Buasl CPO (BHEAYJIUTOPHAS PABOTA)

Ne

Ne Bcero

ceMecT Tema CPO Bunsr CPO
n/n 4acoBs

pa
1 2 3 4 5
1.

4 Beenenne B OMOMH(OPMATHKY. [OArOTOBKA K 3AHATHIO,

OcHoBHBIE ~ OMoOMH(pOpMaTHYECKHE MOATOTOBKA K TEKYIIEMY 2
pecypchl ¥ 0a3bl JAHHEIX. KOHTDOJIIO

2. 4 [TpuHIHATIBI BBIPABHUBAHUS
IOCJIEI0OBATEIILHOCTEH. Marpuiis MOATOTOBKA K 3aHATHIO,
3aMEH. [TonsiTue TOMOJIOTHH. ITOATOTOBKA K TEKYIIEMY 3
BLAST. KOHTPOJIIO

3. -

4 PSI-BLAST. MHoOXecTBEHHOE LOJTOTOBKA K 3AHATHIO,
BbIpaBHUBaHUE. [Ipodunu. /lomeHsbI. MOJTOTOBKA K TEKYIIEMY 3
baser qagaeix PROSITE u PFAM. KOHTPOJIIO

4. 4 DUIOreHETUYECKU I aHAIN3 u MOJAr0TOBKA K 3aHATHIO,
MOJIEKYJISIpHAST SBOJTIOIIHS. IIOATOTOBKA K TEKYIIEMY 3
KOHTPOJIO
5. 4 MMOATOTOBKA K 3aHATHIO,
CtpykTypHas OnoMH(pOpMaTHKA. MOJATOTOBKA K TEKYIIEMY 3
KOHTPOJIFO
6. _

4 NGS CEKBEHUPOBaHUE [IOJIFOTOBKA K 3aHSTHIO,
cnenyromero mokoneHus. COopka MONOTOBKA K TEKYIIEMY 3
TE€HOMOB. KOHTPOJIIO

7. 4 MMOATOTOBKA K 3aHATHIO,
[Tporeomuka u MeTabOIOMHUKA MONOTOBKA K TEKYIIEMY 3
KOHTPOJIIO
HUTOI'O yacoB B cemecTpe: 20




3.7.3. IlIpumepHasi TeMATHKA KOHTPOJbHBIX BOIIPOCOB

Cemectp Ne 4,

1. CriocoObl  onucaHus TEPBUYHON CTPYKTYpHl O€JIKOB M HYKJIEUHOBBIX KHCJIOT.
®opmat FASTA.

2. Matpuiubl aMUHOKHUCIOTHBIX M HYKJIEOTHIHBIX 3aMmeH. Cepum matpuny PAM u
BLOSUM.

3. Onenka BolpaBHUBaHMs. CueT BbIpaBHUBaHUS, mTpadsl. JIMHEHHbIM 1 apPUHHBIHA
mrrpad 3a genenuio. buonornyeckuit cMbIca Ucnonb3oBaHus apguHHOrO mTpada.

4. [TapHOE 1 MHOKECTBEHHOE BbIPaBHUBAHUE.

5. CniocoObl TosTydeHus: BbIpaBHUBaHUS. TodeyHble MATpUIbl cXOACTBa. DUIbTpaIus
nryma Ha Matpunax. Marepnperanus.

6. AnroputM Huanmvana - Bynma. I'moGanbHOe BhIpaBHUBaHue. AnroputM Cmura -
Barepmana. JIokanpHOE BRIpaBHMBAHUE, €TI0 UCIIOJIB30BAHNUE.

7. ®opmat Newick. 3anuce kinagorpamm u gunorpamm. MHTepnperarus.

8. [TporpaMMHBbI€ cpeicTBa MOCTPOEHUSI (PUIIOTEHETUUECKUX J1IEPEBLEB.

9. Meton Ommxkaiiiero cocena, METOJl MOMAPHOTO CPEAHETO, METOJA MaKCHUMaJbHOM

O9KOHOMHHU U MCETOJ HauOOJILIIETO HpaBILOHO[[O6I/I$I. buonorndyecknii CMBICI HCHOIB30BaHUS
JaHHBIX MCTOJOB.

10.  IlpuHUMOIBI TOCTPOCHHS M HWCIONB30BaHHMA MaTpull paccrossHud. [IpaBuia
00BeIMHEHUS TPYII.

11.  Kaprtel Pamauanapana - rpadguueckoe onucanue KoH(GpOpMaLMK MOJIUNENTUAA.

12. Buasl ¢unoreHetnueckux naepeBbeB. [loHsTus u TepmuHbl. [lepeBo kak rpad.
I'omomnoru, opTosIoru U napasory.

13. Ilouck romonorumyHsix mnocaeaoBarenbHocTeld. Anroputm FASTA. Anroputm
BLAST. Tepmunonorus. [TapameTrps! moucka.

14.  Anroputmel noucka uHpopMmanuu B 0azax AaHHbIX. PuubTpanus. CHHTaKcHC
nouckoBoro 3anpoca B NCBI. OcHoBnble pa3nenst NCBI.

15.  DOBpucTuyeckue alropuTMbl, UX IpeuMyllecTBa M HenocTtaTku. OOOCHOBaHHE

HeoOxoaumocTH ux npumeHeHus. Anroputm ClustalW.

4. OueHOYHbIC MATEPHUAJIBI JJ KOHTPOJIS YCIIEBA€MOCTH M Pe3yJibTAaTOB
OCBOCHHUSA Y4eOHOM NMCHUIIMHBI (MOIYJIs1)

4.1. IlepeyeHbp KOMIIETEHI U UUHAUKATOPOB JOCTUKEHUSI KOMIIETCHIUI €
YKa3aHHEM COOTHECEHHBIX ¢ HUMM 3aIVIAHUPOBAHHBIX Pe3yJibTATOB 00y4eHUS
no aucumiinHe. OnucaHue KpUTEPHEeB W IIKAJ OIECHUBAHUS Pe3yJbTaTOB
00y4eHUs MO0 AUCIHUTIIHHE.

Kon u popmynupoBka KOMIETEHINH:

OIIK-1. CiocobeH ucroib30BaTh U NPUMEHATh (yHAaMEHTalIbHbIE U MPUKIAAHbIE MEIULIUHCKUE,
€CTECTBEHHOHAYUYHbIE 3HAHUS JUJIS IOCTAHOBKY M PEIIECHUs CTaHJApPTHBIX M MHHOBAL[MOHHBIX 3a7a4
poeCCHOHAIBHON e TETHHOCTH

OIIK-6. CniocobeH MOHUMAaTh MPUHIMITEI PaOOThl MH(YOPMAIIMOHHBIX TEXHOJOTHH, 00ecreunBaTh
MH(OPMALIMOHHO-TEXHOJIOTUYECKYIO TOJJEPKKY B 00JacTH 3IpaBOOXpPAHEHHs; MPUMEHSITh
cpeacTBa HMH(GOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH M pecypchl OMOMH(POPMATHUKU B
npoeccuoHaNbHOM e TeIbHOCTH, BHIIOIHATH TpeOOBaHUs HH(OPMALIMOHHON O€30M1acHOCTH

Kon n Pe3yabTartsl Kpurepun oneHuBaHMs pe3yIbTaTOB O0yUCHHS
HaHMEHOBaHHe o0yueHHUs MO
HHIUKATOpA AUCHHILTAHE
«Hesauteno» «3a4TeHo»
JOCTHKEHHSA
KOMIICTeHIIUH




OIIK-1.
Criocoben
UCTIOJIB30BAaTh U
MPUMCHSITh
byHIaMEHTATBH
bIC U
NPUKJIATHBIC
MEAUIIMHCKUE,
€CTECTBEHHOHAY
YHBIC 3HAHUS
JUTSL TIOCTAaHOBKH
U pelIeHUS
CTaHJAPTHBIX U
WHHOBAIIMOHHBI
X 3a11a4
npodeccruoHab
HOH

e TSIIbHOCTH

3uaem o0 TeHHOM
TEOPHUH U
MyTareHese;
MaTepHUaTbHBIX
OCHOBax
HAacCJIeACTBEHHO
CTH, CTPYKTYype
U QYHKIHSIX
moutekyn JJHK u
PHK, cTtpoenun
ICHOB;
OpraHu3aIuu
XPOMOCOM H
BHEXPOMOCOMH
bix JIHK B
Pa3HBIX
OMOJIOTUYECKHUX
CHCTEMaxX U Ha
Pa3HbBIX
YPOBHSIX
OpraHu3aIvH;
TeHETHKE
MONYJISAUN U
TCHETHYECKHX
000CHOBaHHSIX
SBOJIIOLNH;
TCHETHYECKHX
OCHOBax
CEeJIEKIUH;
MeToax oOoImen
51

He 3Haer o renHoit Teopuu
u MyTareHese;
MaTepHUaIbHBIX OCHOBax
HaCJIEICTBEHHOCTH,
CTpyKType U  (pyHKUIUAX
monekyn JHK wu PHK,
CTPOEHUH T€HOB;
OpraHM3ali XpOMOCOM H
BHexpoMocoMubix JIHK B
pa3HbIX OMOJIOTHYECKHUX
CUCTEeMax W Ha Pa3HbIX
YPOBHSIX OpraHu3aluy;
TeHETUKEe TMOMyIsAUud U
TeHETUYECKUX
000OCHOBAaHHUSAX 3BOJIOIHH;
TeHETUYECKUX OCHOBax
CEJIKIIMH; MeToAax ooIeit
Y MOJICKYJISIPHOU T€HETHKH.

Nmeer xopomme 3HaHUS O
T€HHOW TEOPUM W MYTarcHese;
MaTepUAIbHBIX OCHOBax
HACJIEICTBEHHOCTHU, CTPYKType
n yukusax monekyn JIHK wu

PHK, CTPOEHUU ICHOB;
OpraHM3aluMyd  XpOMOCOM U
BHexpoMocomubelx JIHK B
pa3HbIX OMOJIOTUUECKUX
CUCTEMax MW  Ha  pasHbIX
YPOBHSX OpraHu3alnuy;
T'CHETHUKE MOIYJIALU I u
IEHEeTHUYECKUX O0OOCHOBaHUSAX
JBOJIIOLIUY; T€HETUYECKHUX
OCHOBax CEJEKIUH; METOAAX
o0meit 1 MOJIEKYJIspHOM
TEHETUKH.

MOJIEKYJISIPHOU
TCHETHKH.
Vueem He ymMmeer ocymecTBiaTh | YMEET OCYIIECTBIATh MOUCK
NPUMEHSTE TIOUCK ITOPUTMOB | ANTOPUTMOB. peieHns
METOJIEI pereHus MOCTaBJIEHHOW | MIOCTaBJIEHHONM  MpoOJIeMHOM
NpoOJEMHON CUTyalluM Ha | CUTyaluu Ha OCHOBE
noucka, coopa
OCHOBE JOCTYITHBIX | JIOCTYITHBIX HCTOYHHUKOB
u 06padoTKH HCTOYHUKOB HMH(OPMAIUH. | HHPOPMAIIUH. I[pesnarath
uHdopmanuu o [Ipemmarate cmocoOBl HX | CHOCOOBI WX  pEHICHWs, HO
MaTepUaTbHBIX | PELICHHUS, JIOITyCKaeT OTJIeNIbHBIE
OCHOBAX [TocpencTBeHHO YMEET | HEIOYETHI;
HacencTBenHo | OCYMECTBIATE nouck | OTIIMYHO yMeeT OCYIIECTBIATh
AJITOPUTMOB pEIIeHHsI | IOMCK aJITOPUTMOB  PEIICHUS

CTH, TCHETHKE
MONYJIAUUN U
TEHETUYECKUX
000CHOBaHUAX
IBOJIIOLINH,

MOCTaBJIEHHOW MPOOIEeMHOM

CHUTyallid  Ha  OCHOBE
JTOCTYITHBIX HCTOYHHUKOB
napopmanuu. Onpenensirb
B paMKax  BbIOpaHHOTO

MIOCTaBJIEHHOW  TPOOJIEeMHOM
CUTyallun Ha OCHOBE
JIOCTYIIHBIX HUCTOYHHUKOB

uHpopmarmu. OmnpenensiTe B
pamKax BBIOPAHHOTO




TEHETUYECKUX anropuTMa BOIIPOCHI | AJITOPUTMA BOTPOCH (3a7a4H),
OCHOBAX (3amaun), MoJIJIC)KAIIe | ITOJIJICIKAIINE JallbHEHIIeH
CeNeKITIN. NaJbHEUIen NETAILHOU | IeTaJIbHOU paszpaboTke.
paspaboTke. [Ipennarate  cmocoObl WX
perieHus
Bnaoeem He Bmameer wMerogukoit | Xopomo BIaACET METOIUKOMN
METOAAMU pa3paboTKu cTpateruu | pa3paboTKu CTpaTeruu
TMONCKa, €O0Pa M | jocTHKEHUS MOCTABIEHHOM | JOCTHIKEHHUS IIOCTAaBJICHHON
obpadotky, en KaK | TIeJIM KaK TOCIIeI0BATEIBHOCTH
KPHUTUYCCKOI'O
RT3 , | HOCIEN0BATENLHOCTH IaroB, MpeABUIS pPe3yJbTaT
CHIHTesa 1I1aroB, MPEIBUAS PE3yJIbTAT | KAKAOTO W3 HUX M OIICHHBAs
HHGbOPMAIIHEL Ka)KJ0r0 U3 HUX U OLICHUBAs | KX BIHUSHUE Ha BHemHeia
HaBBIKOM Bhibopa | MX BIHMSHHE Ha BHCHIHCS OKpYXKEHHE TUTAaHUPY MO
METOJI0B OKPY)KCHHE IUJIAHUPYEMOM | IeATEIbHOCTH u Ha
KPUTHYECKOTO IEeITEIbHOCTU 51 Ha | B3aUMOOTHOIIIEHUS
aHammsa, B3aMMOOTHOIIIEHUS YYaCTHUKOB JTOH
aJIcKBATHBIX YYaCTHUKOB JTOH | IEeATEIbHOCTH,
pCLICHNUH 33/1a4. | e TeNIbHOCTH; CB00OIHO BIaEET METOIUKOMN
Cnabo BmajeeT METOAMKOHN | pa3pabOTKH CTpaTeruu
pa3paboTku CTpaTeruu | TOCTUKEHUS IMOCTaBJICHHOM
JOCTH)KEHMST TOCTABJIIEHHON | LIENHM KaK IT0CIEI0BaTEIbHOCTH
1SN0 KaK | IIaroB, TMPEIBUJSL pe3yJIbTaT

IIOCJICO0OBATCIIbHOCTH

KaXXJ0ro uM3 HUX MW OLCHHBAaiA

11aroB, IPEeJBUS PE3YJIbTAT | UX BIMSHME Ha  BHEIIHEE
Ka)KJIOTO U3 HUX U OLICHUBAs | OKPYKEHHE IUTAaHUPYEMOM
X BIIMSHHE Ha BHEIHEE | AeSITeNbHOCTH u Ha
OKpYXEHHE IUIAHUPYEMOH | B3aMMOOTHOIIECHHUS
JeSITeIbHOCTH U Ha | yYaCTHUKOB 3TOM
B3aMMOOTHOILIEHUS JESATEIBHOCTH
YYaCTHHUKOB 3TOMN
JESTEIbHOCTH
OIIK-6. 3naem HNmeer MMOBEPXHOCTHOE | 3HAET OCHOBBI ABOIIOIMOHHOMN
Crniocoben CHIOCOBE NIPE/ICTABICHHE 00 OCHOBax | Teopuw, UCIIOJIB3YET
MOHUMATh IpOBEIICHHS 3BOJIIOLIMOHHOM TEOpUH, | COBPEMEHHBIE MPEICTaBICHUS
IIPUHIIMIIBI HCII0JIB30BATh 0 CTPYKTypHO-
paboThI 3Kcr£epI/IMeHTan COBpEMEHHBIE (GyHKIMOHATIBHOU
na(opmanpons | PHOH PabOTHI ¢ | npescrapnenus O | OpraHu3alul  TeHETUYCCKOM
BIX TE€XHOJIOTHH, | OPTaHU3MaMH M | CTPyKTypPHO- MPOrpaMMbl JKMBBIX OOBEKTOB
obecrieunBaTh KJIETKaMU; (GYHKIIMOHATIBHON U METOAbl  MOJIEKYJISIpPHOM
MH(GOPMALIMOHH | permonib3oBaHus | OPTAHU3AIMM T€HETHYeCKOl | OHOJIoruH, TEeHETUKHU U
o- busuKo- IIPOrpaMMBbl KHUBBIX | OMOJIOTMM  Pa3BUTUSA  JJIS
TEXHONOTHHECKY | o 00BEKTOB u METOJIbl | UCCIIEOBAHUSA  MEXaHHU3MOB
10 MOJJIEPKKY B MOJICKYJISIPHOI ~ OHMoOJoruu, | OHTOreHe3a W (uiIoreHesa B
obnactu METOR0B TeHETUKM U Ouosoruu | mpodeccuoHaabHOM
3apaBooxpanen | MCCICHAOBAHWA | paspprris JUISL | ACSTENBHOCTH;
s, TPUMEHITH | MAKPOMOJICKYII HUCCJIECA0BAHUI MEXaHHU3MOB
CpeacTBa u OHTOTreHe3a U (uiIoreHes3a B
MH(POPMALMOHH | maremaTwuecku | TPOdeccuoHambHOM
o- X METOIOB NESTENIbHOCTH;
KOMMYHHKAIHO oGpaboTKu
HHBIX

pe3yJIbTaToOB




TEXHOJIOTHH M | OMOJIOTHYECKHX

peCypChl HCCIIEJOBAHUH.

Guoundopmaru Veem He ymeer coBpemeHHBIE | YMEET TIPOBOIUTH 0a30BBIC
ﬁEO(beCCHOHaHBB HPOBOMTS l(;[feI[CTaBHeI:H/IH 0 | MaTeMaTHYCCKHUE }

_ PYKTYPHO OCHOB 2BOJIIOITMOHHOW TEOPHH,
HoH SKCHepHMEnTal (GyHKIMOHANBHO#M WCIIOJIB30BAaTh  COBPEMEHHBIE
ACATEIILHOCTH, bHY10 paboTy ¢ OpraHU3aIMi TeHETUYECKOHN | MPEJCTaBICHUS O CTPYKTYPHO-
BBITOIHATE OprafHu3MaMHu U | nporpammbl JKUBBIX | (DYHKIMOHAILHOM
TpebOoBaHHs KJICTKaMH; 00BEKTOB U METOJbI | OpraHu3anuu T€HETHUECKOU
Hqu’OPMaHHOHH HCIOJIb30BaTh MOJICKYJISIPHON ~ OWOJIOTHH, | TPOTPaMMBI JKHBBIX OOBEKTOB
on du3nKo- FCHETUKKM W OWOJIOTHM | ¥  METOABl  MOJIEKYJISPHOU
OesonacHocTH pa3sBUTHA VIS | OMOJIOTHHU TeHETUKU u

XUMHUYECKUE i
METOJTBI HCCIEI0BAHUS MEXAHU3MOB | OMOJIOTUU pa3BUTHSA IS
OHTOTCHE3a U (UJIOTeHE3a B | UCCIICIOBAHHUS MEXaHH3MOB
HCCIeNOBAHN npodeCcCuoHAIBHON OHTOreHe3a W (uiorenesa B
MaxkpOMOJIEKYIL, | neqrenbHOCTH, npodeccuoHanbHOM
HCITIOJIB30BaTh IEATECIIbHOCTH,
MaTeMaTHYECKU
€ METO/IBI
00paboTKn
pe3yabTaToB
OMOJIOTHYSCKUX
HCCJICTIOBaHU.
Braoems He Bmameer HaBbeikamu | B poctaTouHOoil mMepe oBianen
criocodbamu COBPEMEHHBIX HaBBIKAMH COBPEMEHHBIX
MPOBEACHUSA MpPEICTABICHUI O | MPEJCTABIEHUN O CTPYKTYPHO-
HKCIIEPUMEHTAN | CTPYKTYpPHO- GYHKIIMOHATTEHOM
BHOW pPabOTHI ¢ | (QYHKIMOHAIBLHOM OpraHu3aluyl  TeHETUYECKOU
OpraHM3MaMH U | OpPraHMU3AIMH T€HETUYECKOH | MPOrpaMMBbl KUBBIX OOBEKTOB
KJICTKaMU, MPOTpaMMBbI JKUBBIX | © METOJaMH  MOJIEKYJISIPHOM
buzuko- OOBEKTOB W  METOJaMH | OMOJIOTHH, TeHETUKHU u
XHUMUYECKUMHU MOJICKYJISIPHOM ~ OmoJyioruu, | Oojaoruu pa3BuTHS JUIS
MeToJAaMHU FCHETMKH W  OWOJIOTMH | MCCIIeIOBaHUS MEXaHH3MOB
HCCIICAOBAaHUS pa3BUTHUS JUIsL | OHTOTeHe3a W (uiorenesa B
MaKpOMOJIEKYJT;, | UCCIIEJIOBAaHUS MEXaHHU3MOB | MpodeCcCHOHATbHON
MaTEeMaTUYECKH | OHTOTeHe3a U (UjoreHesa B | JesTeIbHOCTH;
MH  MeToJaMH | TpohecCHOHATHLHOM
00paboTku NeSATeTbHOCTH;
pE3ybTaTOB
OMOJIOrMYECKUX
HCCJIeTOBaHUM.
4.2. TunoBble KOHTPOJIbHbIC 3aJaHUS WJIM HHbIE MaTepUaJIbI,
HeoOXoJAuMBbIe IS OUEHMBAHUA Pe3yJbTATOB O0y4YeHHS] 10 Yy4eOHOi
AUCHUILINHE, COOTHECEHHBIX ¢ YCTAHOBJEHHBIMH B 00pa3oBaTe/bHOM

NporpaMMe HHAMKATOPAMH JOCTHKEHHUA KOMIIETCHIMH.




Koa u HauMeHOBaHHue

Pe3yabTaTrhl 00y4eHus Mo

O1ieHOYHBIE CPENCTBA

HMHIUKATOpAa JUCHUIINHE Tects (T)
JAOCTH/KEHHSI bunets! (b)
KOMIIeTeHIIMH
OIIK-1.1. Ucnonb3yer 3HaThb coBpeMeHHble | Kakue 1BE u3 YETBIPEX
3HAHUS O COBPEMECHHBIX | AKTyaJIbHBIC po0GJIeMbl, | MOCIeI0BaTEIbHOCTEH HanOoee
aKTyalnbHBEIX IpoOIeMax, | OCHOBHBIC — OTKPBITHS U cxonubl? Ilouemy? VLSDA VLSEA
METOJI0JIOTHUECKHE VLSQA VLSQF

OCHOBHBIX OTKPBITHSX U
METOJIOJIOTUYECKUX
pa3paboTKax B 00JacTH
OMOJIOTHYECKUX U
CMEKHBIX HayK,
MIOHUMAET
MEXKIUCIUTUTHHAPHBIC
CBSI3U M CITOCOOCH MX
NPUMEHSTH TIPH
pelLlIeHUH 3324
npoeCCUuOHATBLHON
NEeSITEITbHOCTH.

pazpaboTku B oOyacTu
MOJICKYJIIPHOH OHOJIOTUU U
CMCKHBIX HAYK JIs1 pCIICHUA
3324 MpodeCCHOHATBLHON
JeSITeIIbHOCTH

OIIK-1.2. Ananusupyer
TEH/ICHIIUH Pa3BUTUS
HAy4YHBIX UCCIIEA0BaHUN
Y TIPAaKTHUYECKUX

YMmers aHaJIM3UPOBATh
TEHJCHIIUH pa3BUTHA
Hay4HBIX MCCIICJOBAaHUNA U
MPAKTUYECKHX pa3paboTOK B

Uemy paBHO pacCTOSHHE MO0 XOMMHUHTY
Mexay nocnenoBareabHocTIMU ASTSQ
1 QSTSA?

pa3paboTok B u30paHHOM | oOmacTu MOJICKYJISIPHOM

chepe OHOJIOTHH u TeHHOMU

npodecCUOHAILHON WH)XEHEPUH,

NeSITebHOCTH, ¢bopmyarpoBaTh

bopmynmpyer WHHOBAIMOHHBIC

MHHOBAI[OHHbIE MPEUIOKEHUS Ul pelIeHus

MPEIOKEHUS JUTST HECTaHIApTHBIX 3ajad,

peLeHus UCTONB3Yd  YIIyOJIEHHYIO

HECTaHIapPTHBIX 3a7a4, 00IIeHAYYHYIO "

UCTIONB3YS METOMUYECKYIO

YTIyOJICHHYIO CTEUATBHYIO TIOATOTOBKY

00IIeHayYHYIO U

METOAMYECKYIO

CHeLHATbHYIO

TIOJITOTOBKY.

OIIK-1.3. Cnocoben Bnagets metonamu | Kakue 3amucu cooTBETCTBYIOT opmary
IUIAaHUPOBATb, MIPOBEIEHUS Hay4yHO- | FASTA?

OpraHu30BBIBATH U UcClieIoBaTeNbCKuX padot B | 1) >apabuioncuc
MIPOBOJIUTH HAYYHO- obnactu ouorexnoiorur, | MVNSNQNQNGNSNGHDDDFPQDSI
HCCIIEIOBATEIBCKUE IIPOBEJICHUS KOPPEKTHOH | 2) > 3QTD >
paboThI B 007aCTH 00paboTku pesyibratoB | MVNSNQNQNGNSNGHDDDFPQDSI
OMOTEXHOJIOTHH, JKCIIEPUMEHTOB. 3) > 3QTD

HPOBOJHUTH KOPPEKTHYIO
00paboTKy pe3ynbTaToB
9KCIIEPUMEHTOB U JIeNIaTh
000CHOBaHHbIE

MVNSNQNQNGNSNGHDDDFPQDSI
4) > 3QTD MVNSNQ NQNGNS
NGHDDD FPQDSI




3aKJIFOYCHHUA U BBIBO/JIBI.

OIIK-6.1. Ilpumensier YmMmets npuMeHaTs | Hanummre KOHCEHCYCHYIO
COBpPEMEHHBIE COBpPEMEHHBIE HOJXO/bI, | IOCIENOBATENbHOCTh AN JAaHHOTO
UH(POPMALOHHbIE XapaKTEpHbIE JUIsL | BBIDABHUBAHMSL. ELSAESVG
TEXHOJIOTHH U OMOMH(pOPMATHKH, s | QLSAQSVG QLAAESIG
CHeUaIn3UPOBAaHHOE pereHust mpoodieM, CTOSIINUX

IpOrpaMMHOE Kak nepen

oOecrnieueHue s (GyHIaMEHTANbHOW, TaKk U

peuieHust MPUKIATHON HAYKOM.

po(hecCHOHATBHBIX

3ajau.

OIIK-6.2. YMery mpoBoauTh Touck | B monekyne Genka Bcerna pasen 180°
OcymiecTBiIsIeT HOUCK Hay4YHO-TEXHUYECKON rpajycam yroi:

uH(popMaLuu ¢ uHpopMalmu aus pemienus | 1) o,

UCIIOJIb30BaHUEM 3a71a4  TPOopEeCcCHOHANBHOM | 2) ,

UH(POPMAIIMOHHO- NESITEIbHOCTH. 3) o,

KOMMYHHUKAIIHOHHBIX 4)y

TEXHOJIOTHI U pEeCypCoOB

OMOMH(POPMATHKY IS

pereHus 3a1aq

npodeccnoHaIbHON

JeSITETIbHOCTH.

OIIK-6.3. O6ecnieunBaer | YMETH ocymectBIATh | s nocnenosarenbHocteit GAATSC u
MH(OpPMaLMOHHO- UH(POPMAIMOHHO- GATTA paccuuTaiiTe ONTUMAIILHOE
TEXHOJIOTUYECKYIO TEXHOJIOTUYECKYIO [apHOE BBIPABHMBAHUE C MOMOIIBIO
NOJJIEPKKY B o0nacTu MoJICP)KKY B obOmactu | anroputmMa  Hwumnimana - Bynma.
3/1paBOOXPAHEHUS C 3/1paBOOXPaHEHUs ¢ | Ucnonw3yiite BLOSUM-62 "
HCIIOJIb30BAaHUEM WCIIOB30BAaHUEMTPEOOBAaHUM | TUHEWHBIM  mTpad 3a  JCNENHIo,
TpeGoBaHUI MH(pOPMAaIMOHHOM paBHbIIE.  CKOJIBKO  ONTHUMAJIBHBIX
MH(pOpMaLOHHON 0€30MacCHOCTH. BBIDABHUBAHMN C PaBHBIM  CYETOM
0€30I1aCHOCTH. BO3MOXHO B JlaHHOM ciryyae? [Touemy?

5. YueOHo-MeTOAMYECKOE 00ecieyeHre Y4eOHOM IUCHUIIMHBI (MOAYJIs1)

5.1. IlepeyeHb OCHOBHOM W JONOJHUTEJbHOU JUTEPATYPbI, HEOOXOAUMOM

JJISI OCBOCHUS Y4eOHOM TMCIUIIHMHBI (MOLYJIA)

OcHoBHas JMTEpaTypa

w HanmenoBanue ABTOD (BI) Tox, mecto Kon-Bo 3x3eMmisipoB
No N31aHUS
B OmOnmorteke | Ha Kadenpe
1 2 3 4 5 6
M.:
1 | buonndopmaruka: yaeOHUK Hacoscrkux | TOOTAP- 6
p - H. IO. MEJTHA,
2020. - 346 c.
JonosHuTEILHAA JIMTEPATypPa
w HanmenoBanmue ABTOp (BI) Ton, mecto Kon-Bo sx3eMmisipoB
Ne W3JaHUS

B Ha




oubnuoreke | kadeape
1 2 3 4 5 6
buounndopmaruka: yueOHO- YacoBckux Toucex: Heorpanuennslii octyn
1 CuoI’'MY, 2015.
METOQUYECKOE IT0co0ne H. 1O.
— 109 c.
Tomck: .
HeorpanudeHHBIA TOCTYII
2 ggﬁgﬁyn:&m- yeOHOe Hacoscinx | Cubl MY, Hacr, ’ -
p -y H. IO. 1-—2019. —
rnmocooue
135 c.
Tomck: .
HeorpanmndeHHBIA TOCTYII
3 g}f;ﬁglgynamm' qe6ﬂgz Hacoscirx | Cubl MY, Hacr, ’ -
p -y H. IO. 22019, —
rnmocooue
126 c.
HoBocubupck:
4 Ob6mass u  monekynsapHas | Kumynes U. | Cubupck. yHuUB. 35
reHeTuka: yue0. mocobue . u3a-so, 2007. -
478 c.

5.2. Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJTEKOMMYHUKANIMOHHON ceTH
«AHTEepHET», HEOOXOAMMBIX /I OCBOCHUS Y4eOHOW TMCHUIIMHBI (MOIYJIs1)

1. www.studmedlib.ru (Dnextponno-6ubmuoTeuHas cucrema «KOHCYIbTaHT CTyICHTaY IS
BIIO)

2. http://e.lanbook.com (DnekTpoHHO-OMOIHOTEYHAs cucTeMa «JIaHby)

3. http://library.bashgmu.ru (ba3a naHHbIX «JIeKTpOHHAs yueOHas OUOIHOTEKaY)

6. MarepuaJIbHO-TeXHUYECKasa 0a3a, He0OXoaMMas JIf OCYLIeCTBJICHUSA
00pa30BaTeJbHOI0 MPOLECCA M0 YUeOHOM TMCIUIIMHE (MOLYJIA)

Hcnonb3oBaHue ydeOHbIX KOMHAT W Jaboparopuil s paboThl  0OydYaroLIMXCS.

CrnemnuanpHas Me0enb: pabodee mecto aisa npenonasarens (1 cron, 1 ctyn); pabodee mecTo s
oOydaromuxcsi (MUCbMEHHBIE CTONBI (MApThl), MapThl Ha 25 MOCAJ0YHBIX MECT); MUChbMEHHAas
JI0OCKa, KOMIIBIOTEp, MYJIbTUMEIUIHBIA MPOEKTOp, SKpaH, CTEHAbl C y4eOHO-METOAMYECKHUMH

MaTcpHraliaMu, HCMOHCTpaHHOHHLIﬁ n CHp&BO‘-IHBIfI MaTrcpual.

6.1. MarepuajJbHO-TeXHHYECKasA 0a3a, HE0OX0AUMAS JJIs1 OCYLIECTBJICHUA
00pa30BaTeJbHOIO NMPoOLEcca Mo y4eOHOH TUCHUILIHHE (MOTYJIA)

Taoauna

Ne
n/m

HanmenoBanue Buaa
00pa3oBaHUs, ypPOBHA
obpazoBaHus,
npodeccun,
CIIELMAIILHOCTH,
HAIpaBJICHUS
MOJIrOTOBKH ([yis

HaumenoBanne o0beKTa,
TIOATBECPKAAOMICTO HAJIMYNE MaTCPUAJIIBHO-
TEXHHYECKOT0 00ecieueH s, C HepeyHeM
OCHOBHOTO 000pyIOBaHUS

Anpec (MeCTONOIOKEHHE) 00BEKTA,
MOJITBEPIKIAIOIETO HATTMYHE
MaTepUalIbHO-TEXHHYECKOTO
obecrievenHus, (C ykazaHueM HOMepa
TaKOBOT'O OOBEKTa B COOTBETCTBUU
C IOKyMEHTaMH 110 TEXHUYECKOU
WHBEHTAPHU3ALIIH)



http://www.studmedlib.ru/
http://e.lanbook.com/
http://library.bashgmu.ru/

npodeccroHaIEHOTO
00pa3oBaHusl), MOABHUIA

JOTIOTHUTEIBHOTO

obpa3oBaHUs

2 3 4

Bricuiee, cnenpanuret, | YueOHblii kopnyce Ne 7 ®T'BOY BO

30.05.02 — | B'MY Mun3apaa Poccuu, kagenpa

MenunuHckas (pynaamenTaIbHON U PUKJIATHON 450008, Pecrry6mmka bamkoprocras, T.

omodm3nka MHKPOOHOJIOTHH C: VYa, Kuposckuit p-H, yi. [lymkuna, 1.
Yuebnas aynuropus Ne 514 s 96, xoprr. 98. Orax 5. YuebHas
MIPOBECHUS TPAKTHYECKHUX 3aHATUH, ayautopust Ne 514

WH/IMBUYATBHBIX KOHCYJIBTAIUH,
TEKYIIEro KOHTPOJISl U IPOMEXYTOYHOM
arrectanuu. O0opyaoBaHue: yacOHas
Mebesb Ha 25 pabouux mMecT, pabouee
MECTO MpernoaBares (CTol, CTy), 10CKa
yueOHasi MeloBasi.

6.2. CoBpemeHHble TpodeccHOHANIbHbIC 0a3bl JaHHBIX, MH(OPMALHMOHHbIC CIPABOYHbIE

CHCTEMBI
1. http://www.pubmedcentral.nih.gov - U.S. National Institutes of Health (NIH). CroGoaHbrii
HU(pOBOIl apXMB JKYPHAIBHBIX IYOJMKALMA 10 pe3yibTaTaM OMOMEJAMIIMHCKUAX HAyYHBIX
UCCIIE0BAHUN.

2. http://medbiol.ru - CaiiT 1yst 00pa3oBaTeNbHBIX U HAYYHBIX LIEJICH.

3. http://www.biochemistry.org - Caiit MexnyHapogHoro Ouoxumuyeckoro oomiectsa (The
International Biochemical Society).

4. http://www.clinchem.org — Caiit >xyprama Clinical Chemistry. Opran AmepukaHCKoi

accoolMaluy KiInHn4Iecko xumuu — The American Association for Clinical Chemistry (AACC).
(MexnayHnapogHoe oOIIECTBO, OOBEIUHSIONIEE CIEHUAINCTOB B 00JIACTH MEIULUHBL, B cdepy
npopEeCCHOHATIBHBIX ~ MHTEPECOB  KOTOPBIX  BXOJAT: KJIMHAYECKAas XUMHS, KJIMHUYECKas
nabopaTopHas HayKa 1 JJabopaTOpHasi MEIUIINHA).

S. http://biomolecula.ru/ - OuomoJieKyJia - CalT, TMOCBAIIEHHBIA MOJIEKYJISIPHBIM OCHOBaM
COBPEMEHHOUW OHMOJOTHHM M TPAKTHYCCKUM TPUMEHEHUSM HAyYHBIX JOCTI)KEHUH B MEIUIIMHE U
OMOTEXHOIOTHH.

6. https://www.merlot.org/merlot/index.ntm - MERLOT - Multimedia Educational Resource for
Learning and Online Teaching.

7. www.elibrary.ru - HanuoHanmbHass OubOnuorpaduueckas 0Oa3a JaHHBIX HAy4HOTO

HUTUpPOBaHUs (MpodeccruoHanbHas 6a3a JaHHbIX)
8. WWW.SCOPUS.COM - KpymHe#mmas B Mupe eauHas pedepatuBHas 0a3a JaHHBIX

(mpodeccuonanpHas 6a3za JaHHBIX)
9. WwWw.pubmed.com - aHTIO0sI36IYHAasT TEKCTOBAsT 0a3a JAHHBIX MEIUIIMHCKUX U OMOIOTHYECKUX

nyOnukanuit (mpogeccruoHanbHas 0a3a JaHHBIX).

6.3. J/InueH3noHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe obecneyeHue, B TOM
YHCJIe 0Te4eCTBEHHOr0 TPON3BOICTBA

Nen/m  |HaumeHnoBanue Onucanne |Kon-so |[locraBiiuk I'ne ycranoBneno

1. [IpaBa Ha nporpammy aJig| AHTUBUPYC 2500 000 «Co¢rnaiin|CepBepa, Kadenpbl
5BM CHUCTEMa| Has 3aluTa Tpena» U ToApa3eiaeHust



http://www.pubmedcentral.nih.gov/
http://medbiol.ru/
http://www.biochemistry.org/
http://www.clinchem.org/
http://biomolecula.ru/
https://www.merlot.org/merlot/index.htm
http://www.elibrary.ru/
http://www.scopus.com/

AHTUBUPYCHOMN
MEPCOHAIBHBIX
kommeioTepoB  Dr.Web
Desktop Security Suite
Komnnekcnas 3amura +
LenTp yrpaBiieHUs

3aIUTEI

(poccwutiickoe
I10)

YHuBepcurera

[IpaBa Ha mporpammy ass
O9BM cucrema
AHTHUBUPYCHOM  3aLUThI
pabounx  craHUUH W
¢aiinoBbIx CEpBEPOB
Kaspersky Endpoint
Security nus Oum3Heca —
Crangaptaeiii  Russian
Edition. 500-999 Node 1
year Educational Renewal
License

AHTHUBHpYC
Hasl 3aluTa
(poccutiickoe

T10)

600

000 «Codrnaiin
Tpeia»

Kadenpor
N0/1pa3ieNIeHUs
YHusepcurera

IIpaBa Ha nmporpamMmy A
9BM OducHoe
IPOTPaMMHOE
obecnieuenne MoiOduc
CranaapTHbIi

OducHbrit
MaKeT
(poccutickoe
I10)

1500

000 «Codrnaiin
Tperin»

Kadenpsr
NOJpa3ciICHUs
YHuBepcurera

ITpaBa Ha nporpammy ais
OBM OneparnnonHast
cucrema s
00pa3zoBaTeNbHBIX
YUpEKIACHUN AcTtpa
Linux Special Edition

Onepanuon
Hasi CUCTeMa
(poccuiickoe
I10)

1500

000 «Co¢rnaitn
Tpena»

Kadenpsr
noJipa3iesieHus
YHuBepcurera

IIpaBa Ha nmporpamMmy s
OBM Cucrema KOHTEHT-
dunbTpanuu SKYyDNS

OunbTpanu
sl UHTEPHET-
KOHTEHTA
(poccuiickoe
I10)

000 «Co¢rnaitn
Tpenn»

Cepsep

[TpaBa Ha mporpammy amis
5BM Cucrema s
OpraHu3aIH "
IPOBEICHUS BeO-
KOH(epeHLInH,
BEOMHAPOB,
KJIaCCOB
Virtual Room

Macrep-
Mirapolis

Opranuzanu
1 BeO-
KOH(epeHIH
i,
BeOMHAPOB,
MacTep-
KJIaCCOB
(poccuiickoe
[10)

000 «Coprnaiin
Tpena»

Cepsep

[IpaBa Ha nmporpamMmy ass
5BM Cucrema
JHUCTaHIHOHHOTO
o0y4eHus
Moodle 3KL

Pycckuii

Y4eOHbIit
noprai (B
COCTaBe
€)5(0[®
BI'MY)
(poccwutiickoe
[10)

«Co¢rnaiin
Tpena»

XOCTHUHT

Ha

BHEIITHEM pecypce




8. [IpaBa Ha mporpammy mJist| DIEKTPOHH Komnanus Cepsep
O5BM "AUC «BMWT:| biii nexkanar «ITepssiit BUT"

Yunpasiienue By3om»" (B cocTaBe

SNO0C
BI'MY)
(poccutiickoe
I10)
(poccuiickoe
I10)

9. IIpaBa Ha nporpammy miisi| Kopnopatus 000 Cepsep
OBM «1C-butpuKc:| HbI mopran «B36Codt»

Buyrpennmii noptaJ| (B cocTaBe
yueOHoro  3asegenus»| DNOC
(aeorp. koi-Bo| BIMY)
MOJIb30BATENICH ) (poccutiickoe
I10)

10. |[IpaBa na mporpammy mis| Cait OO (B 000 XOCTUHT Ha
O9BM «1C-burpukc:| cocrase «B306Cod1» BHEIIIHEM peECypce
Ynpasienue caiitom -| D1OC
JIKcnepm» BI'MY)

11. |IlpaBa Ha mporpammy Jjs (poccuiickoe 000 XocTuHr Ha
O9BM «1C-burpukc: 110) «B306Cod1» BHEIIIHEM peECypce
Caiir yueOHOro
3aBeleHUusD)

12. |llpaBa Ha mporpammy JJjisi| B COCTaBe OI'bOY BO Kadenpst u
OBM SNOC «CaHkKT- NOApa3AeIICHUs
"Undopmannonnas BI'MY [TerepOyprckuii | YHUBEpcuTeTa
CHCTeMa  YNpaBJICHUS roCcyJJapCTBEHHBI
By3om'" (MCVYY) 1 MOpPCKO#t

TEXHUYECKUU

YHUBEPCUTET




