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MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Jucuunnuna «CHUHTEeTHYeCKast U CUCTeMHasi OUOJIOTHs» OTHOCUTCS K AUCIMILTAHAM YacTH,
dbopMupyeMoOil ydacTHUKaMH OOpa3oBaTENbHBIX OTHOIIeHWH bioka 1 Jlucrurumsel (Momyim)
monyinsa «OKuBble cucTeMbl» yd4eOHOro IUIaHa OCHOBHOHM mpodeccnoHanbHOM 00pa3oBaTeabHON
IPOTPaMMBbl BBICIIETO 00pa30BaHMs — MPOrPaMMbl MaruCTPaTyphbl MO HANPABICHUIO MOJATOTOBKU
06.04.01 buonorus, HaIpaBJIECHHOCTh (mpoduin) o0OpazoBarenbHON MIPOTrpaMMBI
«buonndopmaruka u cucTeMHasi OMOJIOTHS», OYHO-3209HON (POPMBI OOYICHHUS.

JlucuuiiiuHa onupaercs Ha pe3yabTaThl 00yd4eHus, cOpMUPOBAHHBIC B PaMKaX TUCIUILINH
yuebHoro tuiaHa: «buonHdpopmaTtuka», «buorexnonorus», «CHHTETHYECKass W CHUCTEMHas
Oounomnorusy, «XUMHS U XUMHYECKHAE TEXHOJIOTHINY, «MeTareHOMHUKa.

Pe3ynbratel u3yueHus: AUCUMILTUHBI «CUHTETHYECKas U CUCTEMHAsi OMOJIOTUS» SBISIOTCS
TEOPETUYECKOM M METOJOJOTMYECKOM OCHOBOM [uisi u3ydeHus aucuuiuimH: «Henponaykay,
«MerareHOMUKa», «AHAIU3 JaHHBIX B OMOJIOTUN U MEAUIIHE.

1. Ilepeyenb MIAHUPYEMBbIX Pe3yJbTATOB 00y4ueHHsi (00pa3oBaTe/bHBIX Pe3y/bTATOB)
1o JUCHUIIHHE

Heabio ocBocHUs MUCIUTUTMHBI «CUHTETHYECKAs U CUCTEMHAsi OMOJIOTHS» SBISETCS. JaTh
clIymiatenasiM 0030p pa3IUYHbIX COBPEMEHHBIX METOJOB CHUCTEeMHOW Ouonoruu. CTyAeHTbI
O3HAKOMSATCS C KJaccaMHM 3aJad, KOTOpble MOXKET pellaTh CHUCTEeMHas OHOJorus, MoJydyaT
MIPEJICTaBICHUE O MOJCIIUPOBAHUH OMOJIOTUYECKUX MPOLIECCOB HAa PA3IMYHBIX YPOBHSX, O CIOC00ax
TCHEPUPOBAHUS OMOJIOTUIECKH OCMBICIICHHBIX TUIIOTE3 HA OCHOBAHWY aHAJIN3a OMUKCHBIX JIAHHBIX.

OKOHYHBILIKE 3TOT KypC CMOT'YT CAMOCTOSTEIBHO TPOBOJUTH BHICOKOYPOBHEBBI CHCTEMHO-
OMOJIOTMYECKUH aHAIN3 PA3TMYHBIX THTIOB OMUKCHBIX JAHHBIX.

B pesynbrare OCBOEGHHS MPOrpaMMbl MarucTpaTypbl OOyHarOIIUKCS TOJKEH OBJAJIETh
CIICTYIOIIUMH Pe3yJabTaTaMHi 00yUICHHUS 10 JUCIUTITNHE «CHHTETUYECKas B CUCTEMHAsi OMOJIOTHSI»:

Komnerenuus u OO6pazoBarenbHble pe3yiabTaThl AUCHUTIINHbBI
WHJ/IUKATOPBI €€ (aTansl GOPMHUPOBAHUS JUCITUTLTAHBI)
JIOCTHOKEHHS B 3HAET yMeeT BJIaJIEET
JIUCIIUIUIHHE
VK-1. Crocoben
OCYLIECTBIATh
KPUTHYCCKHH aHaIu3

MPOOJIEMHBIX CUTyaluil
Ha OCHOBE CHCTEMHOIO
M0/IX0J1a, BBIPa0aTHIBATH
CTpaTEruto JIEUCTBUM.

NYK 1.1. BeisBuser OP-1 Briasnser
MPOOJIEMHYIO CHUTYaIUIO MPOOJIEMHYIO

B IIpolecce  aHalu3a CUTYallMI0 B IIpolecce
MpoOJIeMbI, OTpeAeIseT aHanmn3a poOIIEeMBI,
ATambl e pazpeleHus ¢ OTIpeJieNIieT JTambl ee
YY4EeTOM  BapUaTHBHBIX paspenieHus
KOHTEKCTOB.

NYK 1.2. Haxogur, OP-2 Haxonwr,
KPUTHYECKH KPUTHUYECKH
aHATM3UPYET 17§ aHaM3UpPyeT u
BbIOMpaeT nHpOpMaIHuIo, BbIOMpaeT
HEOOXOUMYIO TUTSt nHpopMaIuio,

BBIpAaOOTKH  CTpaTeruu
NEUCTBUHI 1o




pa3pereHnIo
pOoOJIEMHON CUTYaINH.

NYK 1.3. OP-3  PaccmarpuBaer
Paccmarpusaer pa3JIMYHbIE  BAapUAHTHI
pasiuyHble  BApUAHTHI pemieHust poOIeMHOM
pemieHust  TPOOIEMHOM CHUTyallul Ha OCHOBE
CUTyallul Ha OCHOBE CHCTEMHOI'0 II0JX0/1a
CHCTEMHOI0  MOJXOAa,

OLIEHUBAET ux

PEUMYIIECTBA U PUCKHU.

NYK 1.4. TIpamortHo, OP-4 JIOTUYHO,
JIOTHYHO, apryMEHTHPOBAHO
apryMEHTHPOBAaHHO ¢bopmynupyer
bopmynupyer COOCTBEHHBIE

COOCTBEHHBIEC CYXKIICHUS
u oueHku. IIpemgnaraer
CTpaTEruio IeHCTBUM.

CYXKACHUA 1 OLCHKH.

NVYK 1.5. Onpenensier u

OP-5 Omnpegensier

OIICHUBACT i OLICHHBACT

MPaKTHYECKHE MPaKTUYECKHE

IOCJICACTBUS IOCJICACTBUS

peanuzanuu  JACHUCTBHI peanuzanuu

o pa3peueHuo JICUCTBUI o

MpoOJIEMHOM cUTyaluK paspenieHuo
poOIeMHOM
CUTYaIluu

2. O6beM aUCHHMIUIHHBI (MOAYJs) B 3a4YeTHBIX €IMHUIAX C YKA3aHHEM KOJIMYeCTBA
aKaJeMH4YeCKHX YacoB, BbIJEJEHHbBIX HAa KOHTAKTHYW) PpadoTy o0y4ammmxcs C
npenojgasaresieM (M0 BHAAM Yy4eOHBIX 3aHATHI) W HAa CAMOCTOSITEJILHYIO PpadoTy
00yYaroIIUXCs :
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3. Copepxanue IUCHUIUIAHBI, CTPYKTYPHPOBAaHHOe MO TemMaMm (pa3aeiam) ¢
YKa3aHHEM OTBEJECHHOr0 HAa HHUX KOJMYEeCTBA aKaJeMU4YeCKHMX 4YacOB W BHIAOB Y4YeOHBIX
3aHATHI

3.1. Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOAUUECMEA AKAOEMUYUECKUX
uacoe u 6u006 yueoHvIX 3anamuil, 0POPMICHHBIX B BUAC TaOIHIIbI:



HaunmenoBanue pasnena u tem KonunuecTBo vacoB mo ¢popmam
OpraHu3aIuu
00y4eHus
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Tema 1. Bsemenue. OcCHOBHBIE TOHSATHUS #W & 2 4 14
repMHuHBI. CTPYKTYypHO-(QYHKIIMOHATBHAS
OpraHM3alis ¥ HHTErPalis TeHHbBIX ceTel
Tema 2. OyHKIIMOHATLHBIE CETH: 2 4 14
CTPYKTYypa, TMHAMHUKA, YBOJIFOIIHS.
Tewma 3. [lytu nepenauun 2 14
cHATHaJIa
Tema 4. I'ennsle cetu 2 16
WHIUBUYAIEHOTO Pa3BUTHS
Tema 5. CnoXHOCTH TEHHBIX Ce€T€l Mpo- WU 2 12
DYKApHOT.
Tema 6. I'ennnie cetu 2 18
MeTtabonu3ma. IlpencraBiaeHue B 0a3ax JaHHBIX H
MPUHIIAITE OPTaHU3AIAN
MTOTIO: 4 16 88

3.2. Kpamkoe onucanue cooepicanus mem (pa3oenos) OUCyuniuHbsl
Kpatkoe cogep:kanue kypca

Tema 1. BBenenne. OcHOBHBIC NOHATHS M TepMHHbI. CTPYKTYPHO-()YHKIHOHAJIbHAS
OpraHu3anus U HHTerpauus reHHbIX ceTeil

ITonarue renHoit ceru. Kmacchl (PyHKIIMOHAIBHBIX CTPYKTYpP M COOBITMH, 3HAUUMBIX JJIs
(GYHKIMOHUPOBAaHUS TeHHbIX ceTedl. baza manubix GeneNet: KOMIBIOTEpHAs TEXHOJOTHUS
PEKOHCTPYKIIMM U ONMCAHUS T€HHBIX CETEW Ha OCHOBE IKCIEPUMEHTAIbHBIX JaHHBIX. CTPYyKTYpHO-
¢dbyHk1MoHanbHas opraHu3auus. KaccerHas akTuBanusi M perpeccusi reHoB. [lonoxuTenbHble U
OTpHIIaTENIbHbIE 0OpaTHbIE CBsI3U 00s3aTeNNbHbIE 3JIEMEHThI T€HHBIX ceTeil. MOTHBBI T'€HHBIX CETEH.
['eHHasg ceTh pEeAOKC-PEeryNsallMM M MHTerpanus TeHHbIX ceredl. CucreMHas KOMIIbIOTEpHas
OuoNIorYs: NpUKJIaaHbIe U PyHIaMEHTaIbHbIE ACTIEKTHI.

HNurepaktuBHas dopma: «IBpuctuueckas Oecema» ¢ OOCYKICHHEM OpPUTHHAIBHBIX
crareit mo reme "CTpyKTypHO-(YHKIIMOHAJIbHAS OpraHU3allys U UHTETrpalus TeHHbIX ceTei".

Tema 2. ®yHKIIHOHAJIbHBbIE CETH: CTPYKTYPa, IMHAMHUKA, IBOJIOL M.

OyHKIIMOHATIbHAS CUCTEMA KaK CE€Th B3aMMOJICUCTBYIOIIMX 3JIEMEHTOB. buosiormyeckue,
COLIMaNbHBIe, JKOHOMHUYECKHE U KOMMYHUKAIIMOHHBIE ceTu. CryuaiiHbie 1 Oe3mMaciiTaOHbIe CeTH.
«Manpiit Mup». CTpyKTypa, AMHAMHUKA U YCTOMYHBOCTh O€3MacIITaOHbIX CETEH.

HNurtepakTuBHas ¢opma: «OBpucTHUECKas Oecemna» ¢ OOCYKICHHEM OpHUTHHAIBHBIX
crareit no teme "OyHKIHOHAIBHBIE CETH: CTPYKTYpa, TMHAMUKA, SBOTIOLMSA".

Tema 3. IlyTu nepeaayu curuaja.
ATIONTO3 TEHETHYECKH JAETEPMUHUPOBAHHBIM IyTh KiIeTOYHOH cMmepTH. OcobeHHOCTh



reHHol ceru amonTo3a. KacmasHpli Kackaa, aMIiu@uKanus CUTHaIA. PenenTtopHeId |
MUTOXOHJIpHAJIbHBIA MyTh aKTUBAILMU arnonTto3a. MHuTerpauus myteil aktuBauuu anontos3a. Kackan
CTpecc-MHAYIUPYEMbIX KMHA3 U UHTep(epeHIusl TeHHBIX CeTel amonro3a W OTBETa Ha TEIUIOBOI
oK. pS3 perynupyemasi TeHHas ceTh. Bcl-2 cemelicTBo OenkoB - memuatopoB amomnto3a. TNF-
alpha uHIyIMpYeT ABa MyTH Tepenaun curHana. Marudutopsr anomnro3a. NF-kappaB — kioueBoii
TPAHCKPUITIIUOHHBIN (aKTOp, 00ECTICUNBAIOIINI BEDKHBAHUE KIICTKH.

HNurepakTuBHas d¢opma: «IOBpuctuueckas Oecena» ¢ OOCYKICHHEM OPHUTHHAIbHBIX
crareit o teme "[lytu nepenaun curnana ", "Ilytu mepenaun curHana - o0s3aTeNbHBIC 3JIEMEHTHI
TEeHHBIX ceTen".

Tema 4. I'eHHbIe ceTH HHAUBHIYAJbHOI0 Pa3BUTHA.

IToHATHS OHTOreHe3, SMOpPHOreHe3 U JKU3HEHHbIN LMKI. ['eHHble CeTH MHAMBHIYalIbHOTO
pa3sBUTHS Ha TpUMEpe TeHHBIX ceTrei paszButus Drosophila melanogaster. I'ennas cerp
CerMEHTAlluU: HepapXuyeckas CTPYKTypa rpada reHHOW ceTd, OlOYHOCTh Ipada I'e€HHOW CeTH.
[To3nuuit sMOpuorene3 - rTuOpUIHAsS T€HHAS CETh MO3JHUX 3TANOB CErMEHTAIMU: MEXKJIETOYHBIC
B3aMMOJICHCTBUS U IPaJUeHThl MOP(HOreHOB, CUTHAJIbHBIE Kackabl. [Ipumep pa3Butus or 3auaTka
JI0 OpraHa - TeHHasl CeTh pa3BUTHS Kpbuia qpo3oduisl. KoHCepBaTHBHOCTH MPOIECCOB PA3BUTHS.
WHTerpanust BBICOKOIO YPOBHSI T€HHBIX CeT€ pPa3BUTHUSA Ha INpPHMEpPE I'eHHBIX CeTed pa3BUTHUS
HEPBHOW CHUCTEMbI HACEKOMBIX M MO3BOHOYHBIX M MEXaHW3MOB JECTEPMUHAINH TKAHEH CErMEHTOB
Tesia. Hox-reHsl - LEHTpalibHble PeryiasTopbl I'€HHbIX ceTeil MHTerpatopoB MopgoreHesa. ABC
MoJeNb pa3BuTHs IBeTKa 1 Hox-rensl. Tomonorus rpada reHHoi ceTn pa3BUTHS I[BETKA.

HNuTepakTuBHast ¢opma: «OBpuctuueckas Oecea» C 0OCYXKICHHMEM OPUTHMHAIBHBIX
crareii mo Teme "['eHHBIE CETH WHIMBHIyaJdbHOrO pa3Butus ", "Merabonndyeckue mHyTH —
00s13aTeNIbHBIE JIEMEHThI TeHHBIX CeTen".

Tema 5. CJ105KHOCTHh T€eHHBIX CeTeH MPO- U IYKAPHOT.

I'eHOMHBIN Mapasoke, WM KaK OLEHUTh CIOKHOCTh M€HHBIX ceTeil? OpraHusanusi reéHHbIX
ceTeil mpo- M 3yKapuoT: NMPUHLUIBI oOIIMe, peanu3auus pasinyHa. HaxiagpiBaer nu pasmep
F€HOMa W/WJIM 4YHCIO PETYISTOPHBIX €IMHHUIl KaKhe-Tu00 OrpaHMYEeHMs] Ha CIOKHOCTbh T'€HHBIX
cereil? JKecTkocTb, OBICTPOTA M TOYHOCTh NMPOTUB U3OBITOYHON TMOKOCTH: IJIFOCHI M MHUHYCHI
OTIEPOHHOM CTPYKTYpHI IO CPAaBHEHUIO C TEHAMU 3YKapHUOTHYECKOIro TUIa. Pa3Mepsl peryisiTopHbIX
pailoHOB - TIoYeMy OHHM BakHbI. CTpaTerusi BBKUBAHUS MOMYJSALIUN U CIOXHOCTb I€HHBIX CETEH.
CI1oKHOCTh OpTaHM3aIlMU KaK KPUTEPH mporpecca.

HNuTepakTuBHast Qopma: «OBpucTudeckas Oecela» C 0OCYXICHHEM OPUTHMHAIBHBIX
ctateil mo Teme "CIOXKHOCTh F'€HHBIX ceTel mpo- u sykapuotT ", "KacceTHas akTuBanusi reHOB -
00s13aTeNIbHBIN JIEMEHT T'eHHBIX ceTei".

Tema 6. I'ennbie cetn meradosmm3ma. IlpeacraBienne B 0a3ax JaHHBIX W NPHHIMIIBI
OpraHu3amnuu.

Kpatkas xapaxtepuctuka 6a3 KEGG (http://www.genome.ad.jp/kegg ), MetaCyc
(http://metacyc.org/) u ee moapasgena EcoCyc  (http://ecocyc.org/), TRANSPATH
(http://lwww.biobase.de/pages/products/transpath.html). baza mo renHeiM cersm GeneNet,
paspaborannas B Ullul" CO PAH (r.HoBocubupck). CriocoObl mpeacTaBieHns AaHHBIX B 0aze
GeneNet, ornuuarone GeneNet ot apyrux 06a3. IlpuHIMIBI OpraHu3allMd TEHHBIX ceTeil
MeTa0oIM3Ma MPOKAPUOT: COTIIACOBAHHAS PETYIISAIHNS SKCIIPECCHU TEHOB OJTHOTO METa00INIECKOTO
YT 3a CUET MPHUHAISKHOCTU OJHOMY ONEpPOHY. THIBI PeryasTOPHBIX OENKOB M THIIBI ONIEPOHOB
(c mpuMepamMu PETYISITOPHBIX CUTyalui aisa jJakto3Horo omepona E.coli). Kaccetnsiii mpunIum
aKTUBAIMM (MJIM PENpPEecCHd) TE€HOB OJHOTO METOOJMYECKOTO IyTH 3yKapuoT (Ha mpumepe
perysiuu MyTH OeTa OKWCIICHUS >KUPHBIX KHCIOT M TOJJEpKaHHs BHYTPUKIETOYHOTO YPOBHS
XOJIECTepUHA).

[TpuMepbl DyKapHOTHUECKUX TPAHCKPUIIIMOHHBIX (DAaKTOPOB, 00ECIICUNBAIOIINX PETYJISIIHIO
B OTBET Ha METa0OJIMYECKUI CUTHAI.

HNurtepakTuBHas ¢opma: «OBpucTHyecKas Oecefa» C OOCYXIACHHEM OpHUTHHAIbHBIX
crareir mo Teme "I'eHHble cetn Merabonm3Mma ", "TloJOXKUTENbHbIE W OTpUIIATEIbHBIE OOpaTHBIE



CBSI3M - 00s3aTEILHBIE JJIEMEHTHI T€HHBIX CceTen".

4. IlepeyeHb y4yeOHO-METOAUYECKOr0 o0ecmeYeHHUsl IJIA CAMOCTOSTEJbHOH PadoThI
00y4YAKOIIUXCS 10 TUCHHILINHE

CamocrosaTrenbHas paboTa CTYACHTOB sBIsiETCS 0co00# (hopMmoii opraHuzanuu y4eOHOTrO
npolecca, MpeacTaBisatomas coool MIaHupyeMyto, I03HABATEIbHO, OPraHU3ALMOHHO U METOANYECKU
HaMpaB/IIEMYI0 JESATEIbHOCTh CTYJEHTOB, OPUEHTHPOBAHHYKD Ha JOCTH)KEHHUE KOHKPETHOI'O
pe3ynbTaTa, OCYILECTBIsieMyro Oe3 mpsaMoi momouu mnpenogasatens. CamocrosrenbHas paboTa
CTYACHTOB SBJISIETCS COCTaBHOM 4YacThl0 y4eOHOH pabOThl M HMEET LEIbl 3aKpeIuIeHue |
yIIIyOJieHHE TOJMyYSHHBIX 3HAHUM M HaBBIKOB, IMOMCK M NMPHOOPETEHHE HOBBIX 3HAHUM, a TaKkKe
BBIIIOJIHEHHE Y4YeOHBIX 3a/JaHuli, MOJArOTOBKY K MPEACTOALIMM 3aHATHAM U 3k3ameHy. OHa
IpeaycMaTpuBaeT, Kak IpaBHIO, pa3paboTKy pedeparoB, HAIMCAHUE JOKJIAJO0B, BHIIOJIHCHUE
TBOPYECKUX, UHIUBUyaJIbHbIX 33JJaHUH B COOTBETCTBUU C Y4€OHOH IporpamMMmoil (TeMaTudecKum
IUIAHOM M3Y4YEeHMs] JUCHMIUIMHBI). TeMa 1 Takoro BBICTYIJIEHUS MOXET OBITh IPEIOkKEeHa
npernojiaBaTesieM MM M30paHa caMUM CTYJEHTOM, HO MaTepHall BBICTYIUIEHUS HE JIOJDKEH
nyOIMpoBaTh JIGKIMOHHBIA MaTtepuas. PedepaTuBHBIA MaTepHal CIy)KUT JIOTOJTHUTEIBHON
uHpopmanueit Uit paboThl Ha NMPAaKTUYECKUX 3aHATUAX. OCHOBHAs 1ieNb JIaHHOTO BUAA PaOOTHI
COCTOHT B O0Y4EHHH CTYICHTOB METOAAM CaMOCTOSTEIEHON PaboThI ¢ ydeOHBIM MaTepuanoM. [l
IOJHOTBl YCBOGHHSI TEM, BBIHECEHHBIX B IpakTUYeCKUe 3aHATHUsA, TpeOyercs pabota ¢
nepBouMCTOUHMKaMH. Kypc mpemycmarpuBaeT CaMOCTOSATENBHYIO paboOTy CTYICHTOB  CO
crneuuanbHoi nuteparypoil. CiegyeT OTMETHUTh, 4YTO CaMOCTOsTeNbHas paboTa CTYIEHTOB
pe3ysibTaTUBHA JHIIb TOIJA, KOIJA OHAa BBINOJHIETCA CHUCTEMAaTHYECKH, IIJJAHOMEPHO U
LeJIeHANPaBIIEHHO.

3anaHus JUIsl CaMOCTOSITENIbHOM paboThl MPeyCMaTPUBAIOT UCIIOJIb30BAHUE HEOOXOANMBIX
TEPMUHOB U IMOHATUH 1O mpobiematuke Kypca. OHM HaleIMBAaIOT Ha MPAKTUYECKYIO paboTy IO
NPUMEHEHHIO M3y4aeMOT0 MarepHaja, MOMCK OMOIMOorpaguuecKkoro Marepuana U 3JICKTPOHHBIX
UCTOYHHUKOB MH(OPMALIMHU, WUTIOCTPATUBHBIX MaTepHaoB. 3aJlaHus 110 CaMOCTOSITeNbHOU paboTe
JTAIOTCS TI0 TeMaM, KOTOpbIe TPEOYIOT JONOJHUTENBHON MPOPaOOTKH.

OOmmii o0beM caMOCTOSTENbHOW paboThl CTYJEHTOB 10 JUCHUIUIMHE BKIJIIOYAET
ayJIUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO Pa0OTY CTYJEHTOB B TEUEHHUE CEMECTPA.

AynuTopHas caMocCTosiTeNIbHas paboTa OCyIIECTBISETCS B (pOpMe BBITOJHEHHS] TECTOBBIX
3a/laHui, Keic-337a4, MHCbMEHHBIX IMPOBEPOUYHBIX pabOT MO JAUCHUIUIMHE. AyIuTOpHas
caMmocTosiTeNIbHas pabora olecreyeHa 0a30if TECTOBBIX MaTepUaNIOB, Keiic-3alad Mo pasjenam
JTUCIUIUINHBI.

BHreaynuropHas camocTosiTenbHasi paboTa ocyiiecTBisercs B popmax:

- IOATOTOBKH K YCTHBIM JIOKJIaJiaM (BBICTYIUJICHUSIM 110 TeMe pedepara);

- IOJITOTOBKA U 3aIlIuTa pedepaTos;

Ilpumepnvie memovt 00K1a006

1. CucreMHBbIe CBONCTBA OMOIOTHUECKUX OOHEKTOB

2. OCHOBHBIE COCTABJIIOIINE YACTH CUCTEMHON OMOJIOT U
3. MeToasl CUCTEMHON OMOTIOTUI

4. buonHpopmaTHIecKue pecypchl CHCTEMHON OMOJIOTUH
5. CoBpeMeHHbIE TPOOIEMBI CUCTEMHON OHOTOTHH

Bonpocwl ona ycmuwvix ouckyccuii
1. IlpounTaB PKCHEPUMEHTANBHYIO CTaThIO, C HCIOJb30BaHHEM QopmaTa 0a3bl JaHHBIX

GeneNet TOMONMHUTH KMHA3HbIE MYTH aKTUBALUMU TpaHcKpunuumoHHoro ¢akropa NF-kappaB npu
nevicreuu nutokraa TNF-alpha.



2. Jlatp omucaHue IBYX peakiui (Ha BBIOOpP) B MYTH PEYTWIM3AIMH aJCHUHA C
ucnonb3oBanue gaHHbIX EcoCyc. Mcmone3ys 6a3zy nanneix PubMed, coOpare unHpoOpmMaruio o
PETYISAUH STUX PEAKIIUH.

3. Ucnonb3ys cucremy noucka SRS 6a3pl manneix TRRD, BbIOpaTh reHbl, copepikariue
CaliThl CBA3BIBAaHUS TpaHCKpunuuoHHoro akropa NF-kappaB u akTtuBupyemble >THM
TPaHCKPUMIUOHHBIM (akTopoM mnpu uuHAykuuu TNF-alpha, m mate ommcanme ogHOrO reHa B
dbopmare 6a3bl qaHHBIX GeneNet.

4. Vcnonp3ysl TeHHBIE CETH, MpejacTaBieHHbe B 0aze GeneNet, npuBecTH MpUMEP OJHOTO
KOHTYpa C TOJOXUTEIbHOM WIM OTPHULATEIbHOW OOpaTHOW CBA3bIO M JaTh €ro OIMCAHUE B
dbopmare 6a3bl qaHHBIX GeneNet.

na camocmoamenvhoil O020MOGKU K 3AHAMUAM RO OUCUUNIUHE PEKOMEHOYEem A
UCNOIb306aMb YUEOHO-MEMOOUYEeCKUe MAMEPUAbL:

1. AxrtyanbHble TpoOJieMbl OO0mIed OuoMOTMU [DIEKTPOHHBIA pecypc| : y4eOHO-
MmeToguyeckoe mocooue / A. B. ComoBreB ; ®I'BOY BO «Val'llY um. U. H. ViabsHoBa». —
Viapsuosck : PI'BOY BO «Yal'llY um. U. H. Yaesnosa», 2017. — 13 c.

5. IlpuMepHble OLEHOYHBbIE MAaTepUAJbI JJsi NPOBeAeHHs] TEKYyllero KOHTPOJIA
yCIeBaeMOCTH M MIPOMEKYTOYHOM aTTecTalluu 00y4YalomuXxcs 1Mo JUCUuIInHe

Opranu3anusi 1 NpoBeJieHHe ATTeCTAIlMH MaruCTPaHTa

®I'OC BO opueHTHpPOBaHbI MPEUMYILIECTBEHHO HE Ha COOOILIEHHE O0Yy4arolemMycs
KOMIUIEKCa TEOPETUYECKUX 3HAHUM, HO Ha BBIPA0OTKY Y KOMIETEHLMH — JUHAMHYECKOro Habopa
3HAaHWW, YMEHMI, HABBIKOB M JIMYHOCTHBIX KAayeCTB, KOTOPBHIE IO3BOJIAT BBIIYCKHHUKY CTaTh
KOHKYPEHTOCTIOCOOHBIM Ha PBIHKE TPY/Aa U YCIEITHO IPOPeCCHOHATHHO PEaTn30BbIBATHCS.

B nporecce oneHKH MarucTpaHTOB HEOOXOAMMO HCHOJB3YIOTCS KaK TPaJUIMOHHBIE, TaK
Y VHHOBAIlMOHHbIE THUIBI, BUJBI U (QOpMbl KOHTpoJs. [Ipm 3TOM moCTENEeHHO TpagUIIOHHBIE
CpPEICTBa COBEPLICHCTBYIOTCS B PYCI€ KOMIIETEHTHOCTHOIO IIOAXOAd, a WHHOBALlMOHHBIC
CpencTBa aJanTUPOBaHbI ISl IOBCEMECTHOTO IPUMEHEHNS B POCCUMCKON BY30BCKOM MPAKTHUKE.

Ileq» nmpoBegeHHs aTTeCTAIlMM — IPOBEPKAa OCBOEHHMsS 00pa30BaTeNbHOI IMPOrpamMMbl
JUCIUIUIMHBI-TIPAKTUKYMa uyepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3Y/IbTATOB.

IIpomexyTOoYHAs aTTeCTALMA OCYILECTBIIAETCS B KOHILE CEMECTpa M 3aBepIlacT
WU3y4eHUE NHUCHMIUIMHBL, IIOMOTAaeT OLEHUTh KPYIHbIE COBOKYIHOCTHM 3HaHUM W YMEHMH,
(dopMHpOBaHUE ONPEeTICHHBIX KOMIETEHIIHH.

OneHOYHBIMU CpEICTBAMH TEKYIIETO OLIEHWBAHUS SIBJSIOTCSA: YCTHBIE OINPOCHI, TEKYILHE
NpakTU4Yeckue paboThl, JOKJa/bl, KOHTpoJibHAs pabora. KoHTponab ycBoeHMs marepuaia BeleTcs
PEryJIsIpHO B TEUEHHE BCETO CEMECTPA HA MPAKTUYECKUX 3aHATHUSAX.

Ne CPEJACTBA OLIEHUBAHMUSA, ObpazoBaTenbHbIE
n/n MCHOJIb3yeMbIe /IS TEKYIIETO OLlEHUBaHUS pe3yabTaThl JUCIUILIIMHEI
nokasaressi QopMUPOBaHNSI KOMIETSHITUH
OueHoYHBIE CpeCTBa IS TEKYIIeH OP-1 BrisiBnsieT mpoOaeMHYIO
arrectanuu OueHOYHbIE CPeICTBA 1JIsI CUTYallMIO B ITpoliecce aHau3a
TeKyllel aTTecTaluu po0JIeMBbl, ONpeeTIsieT ATAIbI ee
OC-1 Pedepar (moxman) c mpe3eHTanuen paspenieHus
OC-2 Tecr OP-2 HaxoauTt, KpuTHYECKH
OC-3 KontponpHas pabota aHAJIM3UPYET U BbIOUpaeT
OC-4 Jlaboparopnas pabota uH(pOpMAIIHIO,
OC-5 Pedepar (moxman) c mpe3eHTauen OP-3 PaccmaTtpuBaet pa3indHbIC
OC-6 KonrposbHas pabora BapUaHTHI pEIIeHUs TPOOIEeMHON
OneHoYHbIEe CPeACTBA 1JII MPOMEKYTOYHOI | CHTyallMd Ha OCHOBE CHCTEMHOIO
aTTecTaluu M0JIX0/1a




OC-7 3ader B ycTHO# opme OP-4 noruyHo, apryMeHTUPOBAHO

bopmynupyeT coOOCTBEHHBIE
CYXKICHHS U OLEHKU

OP-5 OnpenensieT U OLIECHUBAET

MPAKTUYECKHUE MOCIIEICTBUS
peanu3aunu IeUCTBUM 110
pa3peleHuto mpooIeMHOI
CUTYaIHU

Onucanue OIEHOYHBIX CPEACTB M HEOOXOJUMOro 000pyAOBaHHS (JEMOHCTPALMOHHOTO
Mmarepuaiga), a TakXe NpOoLeaypbl W KpPUTEPUM OLEHUBAHMS WHIUKATOPOB JOCTHXKEHUS
KOMIIETEHIIMI Ha pa3jIM4YHbIX dTanax ux (OPMHUPOBAHHUS B MPOILECCE OCBOCHHS 00pa30BaTEIbHON
IIPOrpaMMel IpesncraBicHsl B DOHAEC OLCHOYHBIX CPEACTB AJIA TEKYIErOo KOHTPOJIS YCIIEBAEMOCTH
U IPOMEXYTOYHOH aTTECTALUU 10 TUCHHILTHHE «CHHTETHYECKasi K CUCTEMHAasi OMOJIOTUS».

Mamepuanst, ucnob3yemole 011 meKyuiezo KOHMpPOsA yCReeaemocmu
odyuarowuxca no oucyuniune

MaTepI/IaJ'IBI 1A OpraHu3aliuu TCKYIJ_[eﬁ aTTCCTallMU IIPCACTABJICHBI B m.5 IIporpaMmal.

Mamepuanst, ucnonsb3yemole 0711 RPOMENHCYMOUYHO20 KOHMPOIIA YCReeaemMocmu
odyuarowuxca no oucyunuHe

OC-7 3auer B ycTHOl dopme
IIpumepHBbIii NepevyeHb BONPOCOB K 3a4eTy B YCTHOM (popme

1. [Tonstue "rennoit ceru". Kiaccel (pyHKIMOHANBHBIX CTPYKTYp U COOBITHIA, 3HAYUMBIX
JUIsl QYHKIIMOHUPOBAHUS T€HHBIX CETEH.

2. VMnTerpanus reHHbIX CETEH pa3BUTHsA Ha NPUMEpPE IE€HHBIX CETEed pa3BUTHUsI HEPBHOMU
CUCTEMbI HACEKOMBIX M MIO3BOHOYHBIX U MEXaHU3MOB JIETEpPMHUHALIMY TKaHEe cermeHToB Tena. Hox-
T'eHBI.

3. CtpykTypHO-(DYHKITMOHAIbHAS OPTaHU3aIIUsI TEHHBIX CETEH.

4. I'eHHast ceTh PeOKC-PETYIISILIUN U HHTErpalis TEHHBIX CETEH.

5. Cnyuaiinple u Oe3macmitaOHble cetu. CTpyKTypa, JOUHAMHKa W yCTOHYHMBOCTH
6e3MacITaOHbIX CETEH.

6. Unrepdepennuss TNF-alpha nnaynupyembix myreil mepeiayd curHaiga B T€HHOW CETH
arnornTro3a.

7. I'mOpuaHast Te€HHas ceTh MO3JHUX 3TanoB 3MOpHOreHe3a Apo30(Quibl, CUTHAJIbHBIE
KacKaJpl.

8. OcHoBHble uH(popManmoHHble Monaynu 6Oa3pl KEGG, Tumbel JaHHBIX, KOTOpPHIE TaMm
coJieprKarcsl.

9. ABC Mozenb pa3BUTHS LIBETKA.

10. Kakue nannsie conepxkat 6a3set MetaCyc u EcoCyc ?

11. IIpumep pa3BUTHS OT 3ayaTKa 10 OpraHa - FeHHasl CeTh Pa3BUTUA KPbUIa APO30(UIIBL.

12. baza GeneNet, uro otnuuaet 3Ty 6a3y ot 6a3 KEGG u MetaCyc ?

13. T'enHas ceTb cerMeHTAallMM B paHHEM >MOpuoreHese (0104HOCTH rpada TeHHOU CeTH U
uepapxuueckas CTpykTypa rpada reHHoi ceTn).

14. Kakum oOpa3oM oOecnieuuBaeTcs corjacoBaHHas (KOOPAMHUPOBAHHAS) PETYJISAIMS
TEHOB OJIHOTO METa00IMYECKOT0 MMYTH Y IPOKAPUOT U 3yKapuoT ? [Tpumepsi.

15. p53 perynupyemasi TeHHas CETb.

16. Turmbl peryasaTOPHBIX OSITKOB M THITHI PETYIISIIUN ONIEPOHOB, IPHUMEPHI.

17. IlyTn akTuBaILMy anonTo3a, MHTErpanus pelenTOPHOr0 U MUTOXOHIPUAJIBHOTO ITyTH.

18. TlpuBecTn mpumMep METabOJIUYECKOTO MYyTH Y AYKApPHOT, KOTJIa METa0OIMIYEeCKUN CUTHAI
AKTUBUPYET PErYISATOPHBIN OETOK U 3TO MPUBOIUT K aKTUBAIIUH SKCIIPECCUH T€HOB.



19. KackagHblil TpUHUMIN YCUJICHHS CUTHAJIA HA IPUMEpPE T€HHOM CETH anmonTo3a.

20. I[TpuBecTu mpuMep METAOOIMYECKOTO MyTH y 3YKAPUOT, KOTAa METa0OINYECKUN CUTHAI
MPEMSITCTBYET aKTUBAIMH PETYJIATOPHOTO OeKa, BCIEICTBUE YET0 IKCIIPECCHS TE€HOB CHUXKAETCSI.

21. IonmoxxuTenbHBIC U OTPHUIATEILHBIC OOPATHBIE CBS3H - 00sI3aTEIIBHBIC JIEMEHTHI TCHHBIX
ceTen.

22. Kak o11eHUTh CI0KHOCTh T€HHBIX CETEH?

23. OyHKIHMOHAJIbHAS CUCTEMA KAK CETh B3aMMOJIEUCTBYIOIINX JIEMEHTOB.

24. ba3a nmanHbix GeneNet: KOMIBIOTEPHas TEXHOJIOTUS PEKOHCTPYKLIUU W ONMCAHUSA
TeHHBIX CeTel Ha OCHOBE SKCIIEPUMEHTANBHBIX JAHHBIX.

25. Opranu3zaius FeHHbIX CETEH MPO- U IYKapHoT.

26. CoiicTBo "Manoro mupa" (yHKIIMOHATBHBIX CUCTEM.

B koHIle u3ydeHus TUCHUILIUHBI MOABOJSTCS UTOTH pabOThl CTYJEHTOB HA JICKIIMOHHBIX U
MPAKTUYECKHUX 3aHATHUSAX IyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0aNIOB B TCUCHUE CEMECTpA.

KpnTepml OlleHUBAHUS 3HAHUM oﬁyqamumxcﬂ mo JTMCHUIIJIMHE

Dopmuposarue 6ANTLHO-PEUMUH2080U OYEHKU Pabombl 00)Y4aArOUUXCS

Ilocemenue| Ilocemenue Pabora Ha 3auer
JIEKIAH MPAKTUYECKHUX [MPAKTUICCKUX
3aHATUH 3aHATHIX

o PazbamnoBkamo| 2 x 1=2 8x1=8 226 6amioB 64 6amna
§ BHJIaM padoT 0aJU10B 0aJUIOB
=
© | CymMmapHBbIi 2 Gana 10 6annoB 236 6amnoB | 300 Gannos
-~ Makc. 0ajr max max max max

Kpumepuu oyenusanus pabomul 0byyarowezocs
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6. MeToanuyeckue YKazaHudA AJad 06yqammnxcs1 110 OCBOCHUIO JUCHHUITJIMHBI

VYcenemHoe u3ydeHHe Kypca TpeOyeT OT O0yd4aroiuXcsl MOCEIIEeHHs JIEKIUH, aKTHBHON
paboTel Ha JA0OPaTOPHBIX 3aHATHSAX, BBINOJIHEHHUS BCeX YUEOHBIX 3aJaHMN IpernojaBaTels,
03HAKOMJIEHHS C OCHOBHOW M JJOTIOJIHUTEIBHON JTUTEPATYPOH.

3anuch JIeKHMH — OJHa M3 (OpM aKTHUBHOW CaMOCTOSTENbHOW paboThl OOydarouuxcs,
TpeOyroliasi HaBBIKOB U YMEHUS KPAaTKO, CXeMaTHYHO, MOCIEI0BATENBHO U JOTMYHO (PUKCUPOBATh
OCHOBHBIE  TIOJIOKEHHS, BBIBOJBL, 0000mieHus, ¢opmynupoBku. B  KoHue  nexkuuu
npernoaaBaTelb ocTaBisieT BpeMs (5 MUHYT) Ui TOro, 4TOOBI 00yJaronIHecss UMeIH BO3MOXKHOCTD
3a7aTh YTOUHSIOUIME BOIPOCH 10 M3y4aeMoMY Marepuany. 3-3a HeZOCTaTOYHOrO KOJINYEeCTBa
AyIUTOPHBIX YacOB HEKOTOpble TeMbl HE YOAeTCsi OCBETHTh B TIOJHOM O0OBEME, MOITOMY
IperojaBaresb, MO CBOEMY YCMOTPEHHIO, HEKOTOpPbIE BOIPOCHI BBIHOCUT HA CaMOCTOSTENIBHYIO
paboTy CTYIEHTOB, PEKOMEHIyYs Ty WM UHYIO JuTeparypy. Kpome 3Toro, ajs Jiydmiero ocBOEHHUs
Marepuaga W CHUCTEeMATH3alMM 3HaHUM MO UCHUIUIMHE, HEOOXOJUMO IOCTOSHHO pa3z0ouparb
MaTrepuabl JIEKIMH M0 KOHCIEKTaM U ydeOHBIM mocodusm. B ciydae Heo0X0IMMOCTH 00paiarbes K
MIPETIOAABATENIO 32 KOHCYJIbTAlUEH.

ITonroroBka K J1aDOpPaTOPHBIM 3aHATHSIM.

[Ipu moaroroBke K 1aOOPaTOPHBIM 3aHATUSAM O0YHAIOUIMIACS JOKEH U3YYUTh TEOPETUUECKUI
Marepuasl Mo TeMe 3aHATHUs (UCIOJIb30BaTh KOHCMEKT JIEKUUH, HW3y4UTh OCHOBHYIO JIUTEPATYPY,
03HAaKOMUTbCS C JONOJHUTEIBHON JIUTEPATYPO, TPU HEOOXOAUMOCTH JOIOIHUTH KOHCIIEKT, J1eJlasi B
HEM COOTBETCTBYIOLME 3alMCH M3 JIMTEPAaTypHBIX HCTOYHMKOB). B ciydae 3arpyaHeHwMii,



BO3HUKAIOIIUX TPU OCBOGHHH TEOPETHMYECKOr0 MaTepHuaia, CTYACHTY cleayeT oOpamarbes 3a
KOHCYNbTAIlMEe K TMpenojaBarento. Mns Ha KOHCYIbTAIMIO, HEOOXOJMMO XOPOIIO MPOIyMaTh
BOIPOCHI, KOTOPBIE TPEOYIOT pa3bsSICHEHUSI.

B mawane nmabopaTopHOrO 3aHSATHS MPEMOJABATENb 3HAKOMUT OOYYAIONIMXCS C TEMOM,
OIJIAIlIaeT TUIaH MPOBEJCHUS 3aHATHSA, BbIIACT 3a7aHue. B xo/e BbIMOMHEHUs: pabOThI CTYAEHT MOXKET
O0paTHTLCS K TPEMOABATENI0 332 KOHCYNIbTAllMeld WM pa3zbsiCHEHUsMU. [lpu BbIMOTHEHHH DPadOT
CTylIeHT odopmisieT aibooM (TeTpaas) Mo JabopaTOPHOMY IPAKTHKYyMY, KOTOPBIH CHaeTcs Ha
IPOBEPKY B KOHIIE CEMECTpa.

Pe3ynbTathl BBINOIHEHUS J1a0OPATOPHBIX pabOT OLIEHUBAIOTCS B OayljiaX, B COOTBETCTBHUH C
0aJTbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.

[TonroToBka K ycTHOMY OMpPOCY.

[Ipy moOAroToBKE K YCTHOMY OINPOCY HEOOXOAWMO HU3YYUTh TEOPETUYECKUN Marepuan Mo
muctuuirHe. C Melbio0 OKa3aHus TIOMOIIH CTYICHTaM TP IMOATOTOBKE K 3aHSTHSM IPEIoiaBaTeieM
MIPOBOJIUTCS TPYIIOBAasl KOHCYIbTAlUsl C IENbI0 Pa3bACHEHHUS HauOoliee CIOXKHBIX BOIPOCOB
TEOPETHYECKOTO MaTepuaa.

[TonroToBka K J0KJIA1y € Mpe3eHTalUe.

JloKmampl JeNaloTcs C LENbI0 TMPOBEPKH TEOPETUYECKMX 3HAHMK O0Oydaromerocs, ero
CIOCOOHOCTH CaMOCTOSITENIFHO TMPHOOpETaTh HOBBbIE 3HAaHUA, padoTaTh € HH(OPMAMOHHBIMU
pecypcamMul ¥ M3BJICKATh HYXKHYIO HH(POPMAITHIO.

[TpoomKUTENHHOCT JOKIANa HE JOJDKHA MPEBBINATh 5 MUHYT. Temy AOKIana CTYIEHT
BBIOMPACT T10 YKEJIAHHUFO U3 TIPEIJIOKESHHOTO CITUCKA.

[Ipy momroToBKE MAOKJIaJa MArMCTPAHT JODKEH W3YYUTh TEOPETHUYECKH MaTepual,
UCTIONIB3YSl OCHOBHYIO M JOMIOJHHUTEIBHYIO JIUTEparypy, OOsS3aTeIbHO COCTaBUTh IUIAH JOKIAAa
(mepeveHb paccMaTpPUBAEMBIX MM BOIPOCOB, OTPAKAIONIMX CTPYKTYpPY H IOCIIEA0BATEIbHOCTh
Marepuasa), MoArOTOBUTh MPE3CHTALIUIO.

BeicTynnenne  JOMKHO — CTPOUTBCS — CBOOOJHO, YOEOUTENPHO U apryMEHTHPOBAHO.
[TpenogaBarens CIEIUT, YTOOBI BBICTYIUICHHUE HE CBOIIIOCH K TIPOCTOMY BOCIPOHM3BEICHUIO TEKCTA,
HE JIOMYCKAaeTCsl MPOCTOE YTEHHE COCTABICHHOIO KOHCIEKTa JIOKIaia. BeicTynaronuii Takxke T0JKeH
OBITH TOTOBBIM K BOITPOCAM ayIUTOPUH U JTUCKYCCHH.

7. IlepeyeHb OCHOBHOW H JONOJIHUTEJIbLHOW Yy4eOHOH JMTepaTypbl, HeoOX0AMMOM
JJIS1 OCBOCHHS I CHMIIIMHBI

OcHoBHasi InTEpaTypa:

1. HanorexHomoruu: Xumuueckue, pusndeckre, OMOIOTUYECKUE U IKOJIOTUYECKUE ACTIEKTHI
/ M. H. Tumocdeesa, B. H. [lanuenxo, B. B. Jlapuukun u ap. ; HoBocuGupckuii rocyiapcTBeHHbIN
TeXHU4YeCKUi yHHuBepcuteT. — HoBocubupck : HoBocuOMpCKuil rocyaapcTBEHHBIH TEXHUYECKHHA
yauBepeuteT, 2019. — 283 c. : uin., Tabn. — (Monorpadun HI'TY). bubnuorp. B k. — ISBN 978-5-
7782-3863-3. — Tekcr : »DIEKTpOHHBIH. — Pexum [ocTyma: 1O TOAIMMCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=575246

2. PamOugu, H. I'. ®usnueckue n XuMu4eckue OCHOBEI HaHoTexHonoruil : / H. I'. PamOuau,
A. B. bepeskun. — Mocksa : ®m3mariur, 2009. — 455 c. : wi. — bubmmorp. B k1. — ISBN 978-5-
9221-0988-8. — Tekcr : onekTpoHHbIH. Pexum goctyma: mno moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=76611

JdonmosHuTeIbHAS JIUTEPATYpPa

1. CBennunbii, A. M.OOTOHHO-CTUMYJIMPOBAaHHBIE TEXHOJIOTHYECKHUE MPOLIECCHI MUKPO- U
HAaHOTEXHOJOTuM : yuebHoe mocoodue / A. M. Cernnunsiid. W. JI. XKutses ; KOxHbI denepanbHbIil
yHuBepcuteT. - PoctoB-Ha-Jlony ; Tarampor : W3marensctBo HOxxHOTO (hemepanbHOTO
YHHMBEpPCUTETA. 2017. - 104 c. - ISBN 978-5-9275-2395-5.. - URL:
https://znanium.com/catalog/product/1020493

2. Ilonskos, B. B. buoMenumnuackue HaHOTEXHOIOTHH : yuyeObHoe mocobue : [16+] / B. B.



[TomsikoB ; FOxHbBIN (enepanbHBIl yHUBEpCHTET, MHXEHEPHO-TEXHOJIOTHYECKAsT aKaJaeMHs. —
PocroB-na-Zlony ; Taranpor : FOxublii (enepanbubiii ynuepcuter, 2018. — 130 c. : wi. —
bubmuorp. B kH. — ISBN 978-5-9275-2864-6. —Pexxum noctyma: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=561230

HNHuTepHeT-pecypcsl

—EcoCyc - http://ecocyc.org/

—KEGG - http://www.genome.ad.jp/kegg

—MetaCyc - http://metacyc.org/

—TRANSPATH - http://www.biobase.de/pages/products/transpath.html
—CucreMHas koMibroTepHas ouomorus - http://www.knigafund.ru/books/18692


https://biblioclub.ru/index.php?page=book&id=561230
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