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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)
monynsa «OKuBble cucTeMbl» y4eOHOro IUIaHa OCHOBHOM MpodeccHOoHalbHOM 00pa3oBaTeabHON
IPOTPaMMBbl BBICIIETO 00pa30BaHMs — MPOrPaMMbl MaruCTPaTyphbl MO HANPABICHUIO MOJATOTOBKU
06.04.01 buonorus, HaIpaBJIECHHOCTh (mpoduin) o0OpazoBarenbHON MIPOTrpaMMBI
«buoundopmaruka u cucTeMHasi OMOJIOTUS», OUYHON (OPMBI OOYICHHUS.

JlucuuiinHa onupaercs Ha pe3yabTaThl 00ydeHus, cOpMUPOBAHHbBIE 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

MPaKTHYECKUE 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 10
repMHuHBI. CTPYKTYypHO-(QYHKIIMOHATBHAS
OpraHM3alis ¥ HHTErPaIis TeHHBIX ceTel
Tema 2. OyHKIIMOHATLHBIE CETH: 2 4 14
CTPYKTYypa, TMHAMHUKA, YBOJIFOIIHS.
Tewma 3. [lytu nepenauun 2 14
cHATHaJIa
Tema 4. I'ennsle cetu 4 16
WHIUBUYAIEHOTO Pa3BUTHS
Tema 5. CnoXHOCTH TEHHBIX Ce€T€l Mpo- WU 4 12
DYKApHOT.
Tema 6. I'ennnie cetu 2 18
MeTtabonu3ma. IlpencraBiaeHue B 0a3ax JaHHBIX H
MPUHIIAITE OPTaHU3AIAN
MTOTIO: 4 20 84

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
GYyHKIMOHUPOBAHUsI TeHHbIX ceTell. basa manubix GeneNet: KOMMBIOTEpHAss TEXHOJOTHUS
PEKOHCTPYKIIMM U ONMCAHUS T€HHBIX CETEW Ha OCHOBE IKCIEPUMEHTAIbHBIX JaHHBIX. CTPYyKTYpHO-
¢dbyHKMoOHanbHas opranu3anus. KaccerHas akTuBanusi U perpeccust reHoB. [lonoxurenbHble U
OTpHIIaTeNIbHBIE 0OpaTHbIE CBSI3U 00s3aTeNIbHBIE 3JIEMEHThI TeHHBIX ceTeil. MOTHUBBI 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 OpraHU3allis U MHTerpalys TeHHbIX ceTeil".

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

OyHKIIMOHATIbHAS CUCTEMA KaK CE€Th B3aMMOJICUCTBYIOIIMX 3JIEMEHTOB. buosiormyeckue,
COILIMANbHBIC, YJKOHOMHYECKHE U KOMMYHUKAIIMOHHBIe ceTh. CiyuaiiHbie U Oe3MacIITabHbIe CETH.
«Manbiit Mup».CTpyKTypa, JUHAMHKA U YCTOWYUBOCTh 0€3MacIITaOHbIX CeTei.

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

Tema 3. IlyTu nepeaayu curuaja.
ATIONTO3 TEHETHYECKH JCTEPMUHUPOBAHHBIM IyTh KiIeTOYHOW cMmepTu. OcobeHHOCTh



reHHol ceru amonTo3a. KacmasHeli Kackaa, amiUiMuKanus CUTHala. PerenTopHbi u
MUTOXOHJIPHAIILHBIN MyTh aKTUBAIlMU anonTo3a. MHTerpamnus myrei akTuBanuu amonto3a. Kackan
CTpecc-MHAYLUPYEMbIX KMHA3 U MUHTEePPEPEHLMs TeHHBIX CETEeil amonrTo3a U OTBETa Ha TEIJIOBOMN
oK. pS3 perynaupyemasi TeHHas ceTh. Bcl-2 cemelicTBo OenkoB - memuatopoB amomnto3a. TNF-
alpha uHIyIMpYeT ABa MyTH Tepenaun curHana. Marudutopsr anomnro3a. NF-kappaB — kioueBoii
TPAHCKPUITIIUOHHBIN (aKTOp, 00ECTIeUNBAIOIINI BELDKHBAHHUE KIICTKH.

HNurepakTuBHas d¢opma: «OBpuctuueckas 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 TpuUMepe TeHHbIX cereld paszButuss Drosophila melanogaster. ['ennas cetb
CerMEHTAlluU: HepapXuyeckas CTPYKTypa rpada reHHOW ceTd, OlOYHOCTh Ipada I'e€HHOW CeTH.
[To3nuuit sMOpuorene3 - TuOpUIHAS T€HHAS CETh MO3JHUX 3TANOB CErMEHTAIMU: MEXKJIETOUHBIC
B3aMMOJICHCTBUS U IPaJUEeHThl MOP(HOreHOB, CUTHAJIbHBIE Kackabl. [Ipumep pa3Butus or 3adaTka
JI0 OpraHa - TeHHasl CeTh pa3BUTHS Kpbuia qpo3oduisl. KoHCepBaTHBHOCTH MPOIECCOB PA3BUTHS.
WHTerpanust BBICOKOIO YPOBHSI T€HHBIX CET€ pa3BUTHUS Ha NpPHUMEpPE I'eHHBIX CEeTed pa3BUTHUS
HEPBHOW CHUCTEMbI HACEKOMBIX M MO3BOHOYHBIX M MEXAaHHW3MOB JICTEPMUHAIIMHA TKAHEH CErMEHTOB
Tesia. Hox-reHsl - LEHTpalibHble PeryiasTopbl I'€HHbIX ceTeil MHTerpatopoB MopgoreHesa. ABC
MoJienb pa3BuTUs 1BeTka 1 Hox-rensl. Tomonorus rpada reHHoi ceTn pa3BUTHSA I[BETKA.

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

Tema 5. CJ105KHOCTh 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 YMCIO PETYISTOPHBIX €IMHHUIl KaKhe-TM00 OrpaHMYEeHMs] Ha CIOKHOCTb T'€HHBIX
cereil? JKecTkocTh, OBICTPOTA M TOYHOCTh NMPOTUB H3OBITOYHON TMOKOCTH: IJIFOCHI M MHUHYCHI
OTIEPOHHOM CTPYKTYpHI IO CPAaBHEHUIO C TEHAMU 3YKapHUOTHYECKOIro TUIa. Pa3Mepsl peryisiTopHbIX
pailoHOB - ToYeMy OHHU BaKHBI. CTpaTerusl BbDKMBAHUS MOMYJISALUN U CIOKHOCTb T€HHBIX CETEH.
CnoxxHOCTb OpraHu3alluu Kak KpUuTepuil mporpecca.

HNuTepakTuBHast Qopma: «OBpucTudeckas Oecela» C 0OCYXICHHEM OPUTHMHAIBHBIX
crateil mo Teme "CIOXKHOCTh T€HHBIX ceTed mpo- u sykapuoT ", "KacceTHas akTuBaiusi reHOB -
00s13aTeNIbHBIN JIEMEHT T'eHHBIX ceTei".

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

Kparkas xapakrepuctuka 06a3 KEGG (http://www.genome.ad.jp/kegg ), MetaCyc
(http://metacyc.org/) u ee moapasgena EcoCyc  (http://ecocyc.org/), TRANSPATH
(http://www.biobase.de/pages/products/transpath.html). baza mno rennsim ceram GeneNet,
paspaborannas B Ullul" CO PAH (r.HoBocubupck). CriocoObl mpeacTaBieHns AaHHBIX B 0aze
GeneNet, ornuuaronie GeneNet ot apyrux 06a3. IlpuHOMIBI OpraHu3allMd TEeHHBIX CceTeil
MeTa0oIM3Ma IPOKAPUOT: COTIIACOBAHHAS PETYIISALHNS SKCIIPECCHH TEHOB OJTHOTO METab0INIeCKOTO
YT 3a CUET MPHUHAISKHOCTU OJHOMY ONEpPOHY. THIBI PeryasTOPHBIX OENKOB M THIIBI ONIEPOHOB
(c mpuMepaMu peryJisSTOpPHBIX CUTyaluil st Jakto3Horo omnepoHa E.coli). Kaccetnsiit mpuHun
aKTUBAIMM (MJIM PENPEecCUH) TE€HOB OJIHOTO METOOJMYECKOro MYyTH JSYKapuoT (Ha IpuMepe
perysiuu MyTH OeTa OKWCIICHUS >KUPHBIX KHCIOT M TOJJEpKaHHs BHYTPUKIETOYHOTO YPOBHS
XOJIECTepUHA).

[TpumMepbl DyKapHOTHUECKUX TPAHCKPUIIIHOHHBIX (DAKTOPOB, 00ECIICUMBAIOIINX 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 Yy4eOHO-METOAUYECKOr0 o0ecmeYeHHUs IJA CAMOCTOSTEIbLHOW pPadoThI
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 |
yriIyONieHHe MOJNyYeHHBIX 3HAHUH M HABBIKOB, MOMCK M NMPHOOpPETEHHWE HOBBIX 3HAHMA, a TaKKe
BBIIIOJIHEHHE Y4YEOHBIX 3a/JaHuii, MOJArOTOBKY K MPEICTOALIMM 3aHATHSAM UM 3k3ameHy. OHa
IpeaycMaTpuBaeT, Kak IpaBHIO, pa3paboTKy pedeparoB, HAIMCAHUE JOKJIAJO0B, BHIIOJIHCHUE
TBOPYECKUX, UHIUBHUyaJbHbIX 33JJaHUI B COOTBETCTBUHU C YU€OHOM IPOrpaMMoi (TeMaTH4YEeCKUM
IUIAHOM M3Y4YEeHMs] JUCHMIUIMHBI). TeMa 1 Takoro BBICTYIJIEHUS MOXET OBITh IPEIOkKEeHa
npernojiaBaTesieM WM K30paHa caMUM CTYJEHTOM, HO MaTepHajl BBICTYIUIEHUS HE JIOJDKEH
nyOIMpoBaTh JIGKIMOHHBIA MaTtepuas. PedepaTuBHBIA MaTepHal CIy)KUT JIOTOJTHUTEIBHON
uHpopmanueil Uit paboThl Ha NPAaKTUYECKUX 3aHATUAX. OCHOBHAs 1ieNb JaHHOIO BUAA PalbOTHI
COCTOHT B O0Y4EHHH CTYJEHTOB METOAAM CaMOCTOSITEIbHON PaboThl ¢ yueOHBIM MaTepuanoM. [l
IOJHOTBl YCBOGHHSI TEM, BBIHECEHHBIX B IpakTUYeCKUe 3aHATHUsA, TpeOyercs pabota ¢
nepBoMCTOUHMKaMHU. Kypc mpemycmarpuBaeT CaMOCTOSATENBHYIO paboOTy CTYICHTOB  CO
crneuuanbHoi nuteparypoil. CieyeT OTMETHUTh, 4YTO CaMOCTOsITeNIbHas paboTa CTYIEHTOB
pe3ysibTaTUBHA JHIIb TOIJA, KOIJA OHAa BBINOJHIETCA CHUCTEMAaTHYECKH, IIJJAHOMEPHO U
LeJIeHANPaBIIEHHO.

3amaHust ISl CaMOCTOSITENIbHONW pabOThI MPEeayCMaTPUBAIOT HCIIOIB30BAaHUE HEOOXOAUMBIX
TEPMUHOB U IMOHATUH 1O mpobiematuke Kypca. OHM HalENUBAIOT HA MPAKTHUECKYI0 paboTy IO
NPUMEHEHHIO M3y4aeMOT0 MarepHaja, MOMCK OMOIMOorpaguuecKkoro Marepuana U 3JICKTPOHHBIX
UCTOYHHUKOB MH(POPMALIUHU, WUIIOCTPATUBHBIX MaTepHUajoB. 3aJaHus 110 CAMOCTOSITEIbHOM paboTe
JTAIOTCS TI0 TeMaM, KOTOpbIe TPEOYIOT JOMOJHUTENBHON NPOPaOOTKH.

OOmmii o0beM caMOCTOSTENbHOW paboThl CTYJEHTOB 10 JUCHUIUIMHE BKIJIIOYAET
ayJIUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO pa0OTy CTYZCHTOB B TEUEHUE CEMECTpA.

AynuTopHas caMocCTosiTeNIbHas paboTa OCyIIECTBISETCS B (pOpMe BBITOJHEHHS] TECTOBBIX
3alaHui, Keic-337a4, NHCbMEHHBIX IPOBEPOUYHBIX pabOT MO AUCHUIUIMHE. AyJIUTOpHas
caMmocTosiTeNIbHas pabora olecreyeHa 0a30if TECTOBBIX MaTepUaNIOB, Keiic-3alad Mo pasjenam
JTUCIUIUINHBI.

BHreaynuropHas camocTosiTenbHasi paboTa ocyiiecTBisercs B popmax:

- MIOATOTOBKH K YCTHBIM JIOKJIaJiaM (BBICTYIUICHUSIM 10 TeMe pedepara);

- IOJITOTOBKA U 3aIlIuTa pedepaTos;

Ilpumepnvie memovt 00K1a006

1. CucreMHBbIe CBONCTBA OMOIOTHUECKUX OOHEKTOB

2. OCHOBHBIE COCTABJIAIOIINE YaCTH CUCTEMHON OMOJIOTUH
3. MeToasl CUCTEMHON OMOTIOTUI

4. buonHpopMaTHIECKHE PECYPCHI CUCTEMHON OMOJIOTHH
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. Mcmone3yst 6a3y manneix PubMed, cobpats uHbopmarmio o
PETYISAUH STUX PEAKIIUH.

3. HUcnonb3ys cucremy noucka SRS 6a3sl ganueix TRRD, BeIOpaTh T€HBI, coleprKamiue
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. Vcnionp3ysl TeHHbIE CETH, MpenacTaBieHHbIe B 0aze GeneNet, mpuBeCTH MpUMEp OIHOTO
KOHTYpa C TOJOXUTEIbHOM WIM OTPHULATEIbHOW OOpaTHOW CBA3bIO M JaTh €ro OIMCAHUE B
dbopmare 6a3bl qaHHBIX GeneNet.

Jna camocmoamenvHoil nO020MOEKU K 3AHAMUAM RO OUCUUNIUHE PEKOMEHOYem s
UCNOIb306aMb YUEOHO-MEMOOUYEeCKUe MAMEPUAbL:

1. AxrtyanbHble TpoOJieMbl O0mIeld Ouomoruu [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. TlpuMepHble OLIEHOYHBbIE MATEPUAJBI /Jisi NPOBeAeHHS] TeKYIIero KOHTPOJs
yCIeBaeMOCTH M MIPOMEKYTOYHOM aTTecTalluu 00y4YalomuXxcs 1Mo JUCUuIInHe

Opranu3anusi 1 NpoBeJieHHe ATTeCTAIlMH MaruCTPaHTa

®I'OC BO B coOTBEeTCTBMM C NpPHUHLUNAMU bOJIOHCKOro npouecca OpUEHTHPOBaHbBI
IPEUMYLIECTBEHHO HE HA COOOLICHHE 00ydaroleMyCsl KOMILJIEKCA TEOPETUYECKUX 3HAHWM, HO Ha
BbIpAa0OTKY y KOMIETEHLUH — AMHAMHYECKOro Habopa 3HaHWH, YMEHUH, HABBIKOB U JIMYHOCTHBIX
Ka4ueCTB, KOTOPBIC II03BOJIAT BBLIIIYCKHUKY CTaTb KOHKypeHTOCHOCO6HI)IM Ha PBIHKC Tpyda U
YCIEIIHO MPO(eCCHOHAIBHO PEaTn30BbIBATHCS.

B mpouiecce OlleHKHM MarucTpaHTOB HEOOXOIHMMO MCIONb3YIOTCS KaK TPaJULMOHHBIE, TaK
U WHHOBAIlMOHHBIE THUINBI, BUABI U (HopMbl KOHTposd. [Ipy 3TOM MOCTENEHHO TpaJUIMOHHBIE
CPEIICTBA COBEPIICHCTBYIOTCS B pyclle KOMIIETEHTHOCTHOTO II0/IX0/la, a WHHOBAIOHHBIE
CpEICTBa aanTHPOBaHbI 1JIs IOBCEMECTHOTO IIPUMEHEHHUS B POCCUNCKON By30BCKOW ITPAKTHUKE.

Lenbr npoBeneHusi arrecTallid — TPOBEpPKa OCBOEHMSI 00pa3oBaTeIbHOW IPOrpaMMBI
JUCLUIUTMHBI-IPAKTUKYMa yepe3 COPMHUPOBAHHOCTb 00Pa30BaTENbHBIX PE3yIbTaTOB.

IIpome:kyTouHasi aTTecTanMs OCYIIECTBISIETCd B KOHIE CEMECTpa M 3aBepllaer
W3Y4YECHUE JIHUCLUIUIMHBL, IIOMOTraeT OLEHUTb KpPYIHBIE COBOKYINHOCTH 3HAaHUM M YMEHMIA,
dbopMHUpOBaHHE OMPEICTICHHBIX KOMIETEHITUH.

OneHOYHBIMH CpPEICTBAMHM TEKYILETO OLICHWBAHMS SIBISIOTCSA: YCTHBIE OINPOCHI, TEKYILHE
IpaKTHYeCKHe paboThl, AOKJIAIbl, KOHTpOJbHas paboTa. KoHTponb ycBoeHus marepuaiia BeleTcs
PETYJIIPHO B TEYEHHME BCETO CEMECTPA HA MPAKTHUUYECKUX 3aHATHAX.

Ne CPEJICTBA OLHEHUBAHMUAI, OO0pazoBaTenbHbIE
n/m WCTIOJIb3yeMbIe JIJISl TEKYIIETO OIICHUBAHHS pe3yabTaThl TUCIIHILIHHEI
nokasaressi popMHUpPOBaHMSI KOMIETEHIIUH
OueHovHbIe cpeacTBa A/ TeKyLIel OP-1 BrisiBnsier npobiaeMHy10
arrectanuu OueHOYHbIE cpeCcTBA 1JIsl CHUTYAIIMIO B IIpOIecce aHaIn3a
TeKyIlell aTTecTaluu pOOJIEMBI, OTIPEIETISIET ATAITBI €€
OC-1 Pedepar (noknan) c npe3eHTanuei paspeleHus
OC-2 Pedepar (moxman) c mpe3eHTanuen OP-2 HaxoauT, KpUTHYECKH
OC-3 KonrponbHas pabora aHaJM3UpPyeT U BHIOMpaeT
OC-4 JIabopatopHas pabora nHpopmaruto,
OC-5 Pedepar (nokmnan) ¢ mpeseHTanuein OP-3 PaccmaTpuBaet pa3inyHbIe
OC-6 KonTtposnbHas pabota BapUaHTHI pelIeHUs MPOOIEMHOM
CUTYaIlM{ HAa OCHOBE CHCTEMHOT'O




OueHo4YHbIE CpeCTBA IJISA POMEKYTOYHOM oaxoaa
arTecTaluu OP-4 noruuHo, apryMeHTUPOBAHO
OC-7 3auer B ycTHO# opme dbopmyaupyeT coOCTBEHHBIE
CYXKJICHUS U OLIEHKHU
OP-5 Onpenensier u olieHUBAET
MPAKTUYECKUE TTOCIEICTBUSA
peanu3anuu 1eUCTBUM MO
paspeuieHuto npoodIeMHON
CUTYalluu

Omnucanue OIICHOYHBIX CpPEACTB M H606XOI[I/IMOFO O60py,Z[OBaHI/IH (,Z[eMOHCTpaHI/IOHHOFO
MaTepI/IaJIa), a TaKKe Ipoucaypol H KpUTCPUKU OLCHHBAHUA HWHIAUKATOPOB JOCTUIKCHUS
KOMHCTGHHI/IP'I Ha PAa3/IMYHbIX 3TaIllaX HUX (bOpMI/IpOBaHI/IH B IIpOLECCE OCBOCHUA 06pa30BaTCJ'IBHOfI
mporpaMMbl IpCACTABJICHBI B doHIE OIEHOYHBIX CpCACTB I TCKYLICTIO KOHTPOJIA YCIICBACMOCTHU
u HpOMG)KyTO‘IHOﬁ aTTcCTaluu 110 JUCIUIIIINHC «CuHTEeTHYECKas U CUCTEMHas OMOJIOTHS».

Mamepuansi, ucnonv3yemole 0711 MeKyuyec0 KOHMPOJia yCneaaemocmu
odyuarowuxca no oucyuniuHe

Marepuans! 1y OpraHu3aluy TEKYIIEH aTTECTAllUU IIPEACTABIICHBI B I1.5 IPOTPaMMBI.

Mamepuanst, ucnoibyemole 01 RPOMEHCYMOYHO20 KOHMPOJIA YCNeeaemMocmu
odyuarouuxca no oucyuniune

OC-7 3auer B ycTHOH dopme
[IpumMepHBIii epeyeHb BOMPOCOB K 3a4eTy B YCTHOI (hopme

1. [lonsatue "rennoit ceru". Kmacchl (yHKIIMOHANBHBIX CTPYKTYP U COOBITHI, 3HAUMMBIX
Ui QYHKIIMOHMPOBAHUS T€HHBIX CETEH.

2. WnTerpanus reHHbIX ceTeil pa3BUTHs Ha MPUMEpPE TeHHBIX CEeTel pa3BUTHUSI HEPBHOMU
CHUCTEMBI HACEKOMBIX M MIO3BOHOYHBIX U MEXaHU3MOB JIETEPMHUHALIMM TKaHEW cerMeHToB Tena. Hox-
TeHBI.

3. CTpyKTypHO-(pYHKIMOHATIbHAS OPraHU3aIUs TeHHBIX CeTel.

4. 'enHast ceTh peIOKC-PETrYIISIUN U UHTErpalus TeHHBIX CeTeH.

5. Caydaiinple u Oe3macmitaObHble cetH. CTpyKTypa, IMHaMHUKa UM YCTOHYHMBOCTb
0e3MaclITa0HbIX CETEH.

6. Unrepdepenuns TNF-alpha unaynupyemsix myTell mepenaud CUTHaja B I€HHOHM ceTH
aromnTo3a.

7. I'mOpuaHas TeHHas CeTh IO3JHMX JTaloB 3MOpuOreHe3a JIpo30(QWIbl, CUTHAIbHbIE
KacKaJibl.

8. OcHoBHble HH(poOpManmonHsle Monayian 0azel KEGG, Tumbl AaHHBIX, KOTOpBIE TaM
coaepxKarcs.

9. ABC mozenp pa3BUTHS LIBETKA.

10. Kakue nannsie cogepxkat 6a3sl MetaCyc u EcoCyc ?

11. Ilpumep pa3BuTHs OT 3a4aTKa O OpraHa - FeHHasl CETh Pa3BUTHUS KpbLia IPO30(UIIBL.

12. baza GeneNet, yto oTinnuaer 3Ty 6a3zy ot 6a3 KEGG u MetaCyc ?

13. I'eHHas ceTh CerMEHTAlMu B paHHEM 3MOpuoreHese (0JI0YHOCTH rpada reHHOW CeTH U
uepapxuyueckasl CTpykTypa rpada reHHoi cetn).

14. Kakum o0Opazom oOecriednBaeTcsi COrlacoBaHHAas (KOOPAMHUPOBAHHAs) pEryJsuus
T€HOB OJJHOI0 META00IMYECKOT0 MYTH Y MMPOKAPHOT U 3yKapHoT ? [Ipumepsl.

15. p53 perynupyemasi TeHHasI CETb.

16. Tunsl perynsaTopHbIX OEIKOB U TUIIBI PETYJISILIMUA OTIEPOHOB, IPUMEPHI.

17. IlyTn akTUBanuy anonTo3a, MHTErpanus penenTOPHOrO  MUTOXOHIPHAIBHOTO ITyTH.

18. IlpuBecT mpumMep MeTabOIUUECKOTO MYTH y 3YKapUOT, KOT1a METaOOIUYECKU CUTHAI



AKTUBHUPYET PETYIATOPHBIN OENOK U 3TO IPUBOJUT K aKTUBAIIUU SKCIIPECCUU T'€HOB.

19. KackagHblii IPUHLINI YCUIIEHUS] CUTHAJIA HAa IPUMEpE T'EHHOM CEeTH aroITo3a.

20. IIpuBecT mpuMep MeTabOIMYECKOro IMMYTH Y AYKApUOT, KOrja MeTaboIMYecKuid CurHa
IPEMSTCTBYET aKTUBALIMM PETYJIATOPHOIO OEJIKa, BCIEICTBUE YETO IKCIIPECCHSI TEHOB CHUYKAETCSI.

21. IlonoxxuTenbHbIEC U OTPUIIATENIbHBIE 00pATHBIE CBS3H - 00SI3aTEIIbHBIE JIEMEHTHI T€HHBIX
ceTen.

22. Kak oleHUTh CIIOKHOCTE T'€HHEIX CETEM?

23. @yHKIMOHAJIbHASA CUCTEMA KaK CETh B3aUMOJICHCTBYIOIIUX 3JIEMEHTOB.

24. baza nmannbix GeneNet: KOMIIBIOTEpHAs TEXHOJIOTHUSI PEKOHCTPYKUMUHM W OINHUCAHUSA
TeHHBIX CeTel Ha OCHOBE SKCIIEPUMEHTANBHBIX JAHHBIX.

25. Opranu3zanus TeHHbIX CETEH MpPo- U IYKapHOT.

26. CoiicTBO "Manoro mupa" (yHKIIMOHAILHBIX CUCTEM.

B KoHIle n3ydeHus MUCIMILTUHBI TOJABOSTCS UTOTH PabOThI CTYJCHTOB Ha JICKIIMOHHBIX U
MPAKTUYECKUX 3aHATUSAX IyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alsIOB B TEUEHUE CEMECTpA.

Kpurtepun oueHnBanusi 3HaHUH 00y4aKOIUXCSH M0 AUCHHUILINHE

Dopmuposarue 6ANTLHO-PEUMUH2080U OYEHKU pabomvl 00yYaAOWUXCs

ITocemenne | Ilocemenne PaGora Ha 3auer
JIEKLM I MPAKTHYECKUX TPAKTUYECKUX
3aHATHI 3aHATUAX

o Pasz0amnoBkamo| 2 x 1=2 10 x 1=10 224 6anna 64 6amta
5 BUJaM paboT 0aioB 0asioB
2
: CymMmapHBIit 2 Gamta 12 OannoB 236 6amnos | 300 OammoB

Makc. 0ar max max max max

Kpumepuu oyenusanusa paboms o6yuaiowezocs

Baausl (3 3E)
«OTIIMYHO» 6onee 271
«XOPpOILIOY» 211-270
«YZIOBJICTBOPUTEIHLHOY 151-210
«HE YIOBJIECTBOPUTEIILHOY 150 u menee

6. MeToauyeckne yKazaHus AJsl 00y4AIOIIUXCSH MO0 OCBOEHUI0 TUCHMILINHBI

VYcnenHoe u3ydeHue Kypca TpeOyeT OT 00y4arolmuXCs TOCEIICHUs JIeKIUM, aKTUBHOU
paboThl Ha 1a0OpaTOPHBIX 3aHATHUSX, BBINOJHEHHUS BceX Y4eOHBIX 3aJlaHMi mpernojaBaTers,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKUMH — ojaHa M3 (OpPM aKTUBHOH CaMOCTOATEIbHOM pabOThl O0yJarouuxcs,
Tpe6y10maﬂ HAaBbIKOB U YMCHHA KPAaTKO, CXEMATHYHO, MOCJICI0BATCIIBHO U JIOTUYHO (1)I/IKCI/IpOBaTI)
OCHOBHBIC  TIOJIOXKEHHSA, BbIBOABI, 0000mmIeHus, (opMyaupoBku. B koHme  nexkuuu
npernoaaBaTelb ocTaBisieT BpeMs (5 MUHYT) Ui TOro, 4TOOBI 00yJaroNIHecss UMeI BO3MOXKHOCTb
3a/1aTh YTOYHSIIOIIME BOIIPOCHI IO M3y4aeMOMY Marepuany. M3-3a HEI0CTaTOYHOrO KOJIMYECTBA
AyIUTOPHBIX YacOB HEKOTOpble TeMbl HE YOAeTCsi OCBETHTh B TIOJHOM O0OBEME, MOITOMY
IIpernojaBareib, M0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIIPOCHI BBIHOCHT Ha CaMOCTOSITEIBHYIO
paboTy CTYIEHTOB, PEKOMEHIyYs Ty HJIM UHYIO JuTeparypy. Kpome 3Toro, ajst Jiydmiero ocBOSHHUs
Marepuajla M CHUCTEMaTHU3aluU 3HaHWHM TI0 JHUCIIUITIINHE, HCO6XO}II/IMO IIOCTOSIHHO pa36HpaTL
MaTrepuabl JIEKIUH M0 KOHCIEKTaM U yd4eOHBIM mocodusm. B ciyyae Heo0X0IMMOCTH 00palarbes K
IIPETIOAABATENIO 32 KOHCYJIbTAlluEH.

IloaroroBka K J1a0OpPaTOPHBIM 3aHATHSM.

ITpu nmoxaroroBke K 1a0OPaTOPHBIM 3aHATHAM OOYYaIOIIMICS JOIKEH U3YYUTh TEOPEeTUYECKHUH



MaTtepuajg Mo TeMme 3aHATHs (MCHOIb30BaTh KOHCHEKT JIEKIUM, M3Y4YUTh OCHOBHYIO JIUTEpaTypy,
03HAKOMUTHCS C JIOTIOJTHUTEIHHOM JIUTEpaTypoid, Mpu HEOOXOAUMMOCTH JOTIOHUTHh KOHCIIEKT, JAeTas B
HEM COOTBETCTBYIOLME 3alMCh M3 JIMTEPaTypHBIX HCTOYHHMKOB). B cioywae 3arpyaHeHHid,
BO3HHUKAIOUIUX IPU OCBOCHWH TEOPETHYECKOr0 MaTepuana, CTYISHTY CIIeAyeT oOpamiarbcs 3a
KOHCYyJIbTAIlMe K TMpenojaBaremo. Mnsg Ha KOHCynbTaluio, HEOOXOJMMO XOpOLIO MpOIyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT Pa3bsICHEHUSL.

B nawane naGopaTopHOro 3aHATHs MpeNojaBaTellb 3HAKOMUT OOYYaIOUIMXCS C TEMOH,
orJialIaeT IUIaH TMPOBEJICHUS 3aHATHSA, BBIIAET 3a7aHue. B Xoae BhIMOIHEHHsT pabOThl CTY/IEHT MOXKET
00paTUThCS K TPENoJaBaTeli0 3a KOHCYJIbTAllMed WM pazbsicHeHusMHU. [lpu BbimonHeHun padoT
CTylIeHT odopmisieT aibOoM (TeTpaas) Mo JabopaTOPHOMY IPAKTHKYyMY, KOTOPBIH CHaeTcs Ha
IPOBEPKY B KOHIIE CEMECTpa.

Pe3ynbTathl BBINOIHEHUS J1a0OPATOPHBIX padOT OLIEHUBAIOTCS B OayljiaX, B COOTBETCTBHUH C
OaIbHO-PEUTUHIOBON CUCTEMOI YHUBEPCUTETA.

[TonroToBka K ycTHOMY oOmpocy.

[Ipu MOATOTOBKE K YCTHOMY OMNPOCY HEOOXOAMMO HM3Y4UTh TEOPETHYECKUII Marepuay 1o
mucuuiuivie. C 1enbio OKa3aHus TTOMOIIM CTY/IEHTaM IPU MOATOTOBKE K 3aHTHSAM IperoiaBaTeseM
NPOBOAWTCS TPYNIOBas KOHCYAbTALMSI C LENIBI0 pa3bsCHEHUs HauOoliee CIOKHBIX BOIPOCOB
TEOPETUYECKOT0 MaTepHara.

[ToaroroBka K AOKJIAAY € Mpe3eHTaLuel.

Jloknanel nAenaloTcs € I[eTbI0 MPOBEPKH TEOPETHMYECKHX 3HAHUM 00ydaromierocs, ero
CIIOCOOHOCTH CaMOCTOSITEIIBHO TPHOOpeTarb HOBBIE 3HaHUS, paboTarb ¢ HH()OPMAMOHHBIMU
pecypcamMu U U3BIIEKATh HYKHYIO HH(POPMAIHIO.

[IpomomKUTENBHOCTh JOKJIaJa HE JODKHA MpeBbIIaTh 5 MuHYT. Temy JoKmama CTyIeHT
BBIOMPAET I10 KEIAHUIO U3 TPEAJIOKEHHOTO CITUCKA.

[Ipy mOATOTOBKE JOKJIaga MAarkucCTpPaHT JODKEH W3Y4UTh TEOPETHUYECKUH Matepual,
UCMOJb3Yysl OCHOBHYIO U JIOMOJHHUTENBHYIO IUTEparypy, OOS3aTeNbHO COCTaBUTh IUIaH JOKIIa/aa
(mepeveHb paccMaTpUBAaCMBIX MM BOIPOCOB, OTPAKAIOUIMX CTPYKTYPY U IOCIEA0BATEIbHOCTh
MarepHaa), MoAroTOBUTh MPE3CHTAIIUIO.

BricTyniieHne  TOJDKHO — CTPOHWTBCS  CBOOOJHO,  YOEOUTENbHO UM apryMEHTHPOBAHO.
[IpenonaBarens ciaeauT, YTOOBI BHICTYIUIEHHE HE CBOIIIOCH K TPOCTOMY BOCIPOHM3BEIECHUIO TEKCTA,
HE JIOITYCKAeTCs TPOCTOE YTEHNUE COCTABIIEHHOTO KOHCIIEKTA JIOKJIaa. BeICTynaromuii Takxke JODKeH
OBITH TOTOBBIM K BOITPOCAM ayIUTOPUH U AUCKYCCHH.

7. IlepeyeHb OCHOBHOW M JONOJHUTEJIbHOW Y4eOHOH JIMTEepaTypbl, He00XOAMMOM
JJIsl OCBOCHHS JUCIHUILIMHBI

OcHoBHas JiuTepaTypa:

1. HanoTexHonoruu: XuMudeckue, puandeckue, OM0oIOrnueckrue U 3KOJI0rMUYECKUEe acleKTh
/ M. H. Tumodeesa, B. H. Ilanuenxo, B. B. Jlapuukun u np. ; HoBocuGupckuii rocyiapcTBeHHbIH
TexHUuecku yHuBepcurer. — HoBocubupck : HoBocuOupckuil rocynapcTBEHHBIH TEXHUYECKHMA
yauBepeuteT, 2019. — 283 c. : un., tabn. — (Monorpaduu HI'TY). bubnuorp. B k. — ISBN 978-5-
7782-3863-3. — Tekcr : oiekTpoHHBIA. — Pexum pocrtyma: mo mommumcke. — URL:
https://biblioclub.ru/index.php?page=book&id=575246

2. PamOumu, H. I'. ®usndeckue n XuMudeckue OCHOBBI HaHOTexXHoorui : / H. I'. Pamoun,
A. B. bepeskun. — Mocksa : @usmaraur, 2009. — 455 c. : wi. — bubnuorp. B kH. — ISBN 978-5-
9221-0988-8. — Tekcr : oanekTpoHHBIH. Pexum gocryma: mo moxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=76611

JlomoJiHuTeIbHAS JIMTepaTypa
1. Ceernuunsblii, A. M.®OTOHHO-CTUMYJIMPOBAHHbBIE TEXHOJOTUYECKHE MTPOLIECCHl MUKPO- U

HaHOTeXHoJoruy : yuebHoe nocodbue / A. M. Cetnnunsiid. U. JI. Kutses ; FOxubil henepanbHbiii
yHuBepcuteT. - PoctoB-Ha-Jlony ; Tarampor : MW3amarensctBo IOxHoro ¢enepanbHOro



YHUBEPCUTETA. 2017. - 104 c. - ISBN 978-5-9275-2395-5.. - URL:
https://znanium.com/catalog/product/1020493

2. Ionsaxos, B. B. buoMenuuuHckne HaHOTEXHOJOTHUH : yuyeOHOe mocodue : [16+] / B. B.
[TonsikoB ; FOxkHbIM (enepanbHblii yHUBEPCHTET, MHKXEHEPHO-TEXHOJOTHUYECKAsT aKaJeMus. —
PocroB-Ha-J/lony ; Taranpor : HOxublli ¢enepansubiii yHuBepcuteT, 2018. — 130 c. : nm. —
bubmuorp. B kH. — ISBN 978-5-9275-2864-6. —Pexxum pocrtyna: mo mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=561230

HNuTepHET-pecypenbl

—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 ouosorus - http://www.knigafund.ru/books/18692
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