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l. ean u 3a0a4u AUCHUIIJINHBI

e Ilean: CymmupoBaTh 3HaHMS O COJAEPKAHUU, METOJAaX, OOBEKTaX M OCOOEHHOCTAX
MPAKTUYECKOTO HCIIOJIb30BAHUSA Pa3NuyHbIX Omics-TeXHOMOTUM, HampaBlICHHBIX Ha
UHTETPUPOBAHHYIO XAapaKTEPUCTHKY IMyJOB OHOJOTHYECKUX MOJIEKYJ B OJHOM
JKCIIEPUMEHTE.

3agaun:

® paccMOTpeThb COBPEMEHHBIN UHCTPYMEHTAPUU OMMKC-TEXHOJIOTHIA:
BBICOKOIIPOU3BOAUTENIbHBIE MeTo/ibl cekBeHupoBanus JJHK (renomuka), ompeneneHust
KOHIICHTpAIlMd W aKTUBHOCTH Oeika (MpOTeOMHKa), MEeTabOoIuTOB (METabOJIOMHUKA),
PEryJsiliuU SKCIPECCUH T'€HOB (3MUTC€HOMMUKA);

® U3yYUTHh BO3MOXXHOCTHU MPUJIOKEHUSI OMUKCHBIX METOJIOB K PEUICHHUIO (PyHIaMEHTAIbHBIX
U TPUKIAAHBIX MPOOJEM COBPEMEHHOH OHOJIOTMH, MEIUUUHBL, (AapMaKOJIOTUU H
9KOJIOTHUH;

® DpAa3BUTH Yy CTYJEHTOB CUCTEMHBIN MOJIXOI;

® pacCMOTPETh MPEUMYIIECTBA M OTPaHWYCHHNA TexXHONOrmi Omics MO CpaBHEHHUIO C
TPAAUITHOHHBIMU MTOAXOAaMH K U3yUYEHUIO MOJIEKYIISIPHBIX OMOJIOTHUYECKUX CUCTEM.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1 YuebHas mucumiimHa «OMHMKCHBIE TE€XHOJOIMM» OTHOCHUTCS K BapUaTHBHOM 4acTH
y4eOHOro IulaHa MOATOTOBKM crneruanurera no crneuuanbHoctu 06.05.01 «buomnxenepus u
o6uonHdopmarukay. M3yuyaercs Ha 5 kypce B 9 cemectpe

AKTyalnbHOCTh Kypca OOYCJOBJI€EHA CTPEMHUTENbHBIM  pPa3BUTHUEM  TEXHOJIOTHH,
HO3BOJISIOIINX TMPOU3BOAUTE U aHAJTU3UPOBATh OOJbIIME O0BEMbI OHMOJOTHYECKUX JIAHHBIX.
B MHUPEC IMPOHUCXOJUT AKTHBHOC BHCAPCHUC OMMKC-TEXHOJIOTHIl B OMOJIOTHIO H MCIUIINHY:
IPOMCXOIUT HACTOALIAsl PEBOJIOLMS B SKCIIEPUMEHTAILHOW OMOMEIUIIMHE U OMOTEXHOJOTHH,
aHaJIM3€ JaHHBIX, q)apMaKOJ'IOFI/H/I, JUAardOCTHKE, BI)I60pe MNEPCOHAJIBHOTO TCPAINICBTHYCCKOI'O
NOJX0/1a U APYTUX HAIIPABICHUAX UccleoBaHui. OCMBICIMBAHNE 3THX JTaHHBIX HEBO3MOXKHO 0€3
IIPUBJICYEHHS] COBPEMEHHBIX TEXHOJIOTHH, 3(p(PEKTUBHBIX METOAOB U AIITOPUTMOB.

2.2. lns u3y4yeHHUs NAHHON Y4eOHOW AMCUUIUIMHBI HEOOXOAWMBI 3HaHUS, YMEHHUS U
HaBbIKU, (OpMHUpyEMble MPEIIIECTBYIOUIMMHI TUCHUIUIMHAMU crnenuanurera: «Martematukay,
«Opranuueckass xumus», «buoxumus u MonekymspHas Ouosorus», «OOmas OuoIorus»,
«DU3UKO-XUMHYECKIE METOIEI B OHOJIOrUH», «OCHOBBI OMOTEXHOJIOTHN Y, «I eHeTnKa, «OCHOBEI
o6nonHpopmMaTukn», «I'eHOMHbBIE U TOCTT€HOMHBIE TEXHOJIOTHH.

2.3. JlaHHas TUCIUIUIMHA SBJSICTCS HEOOXOIUMOM JUIS TPOXOXKICHHS IMPEITUTUIOMHOM
NPAaKTUKU U TIOATOTOBKH K MPOLEAYPE 3aIIUThI U 3aIIUThI AUIJIOMHON PabOTHI.

I1l.  TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS JUCHUIIJIMHBI

IIponiecc OCBOEHHs AMCHUIUIMHBI HaIlpaBiieH Ha (OpMHUpPOBaHME KOMIIETEHIMH B
cootercTBUM ¢ @I'OC BO u OIIOIT BO no nanHoMy crienmanutety no crnenuansHocty 06.05.01
«buounxenepus u 6MoMHPOPMaTHKAY!

IIK-1: CnocobGeH TBOpYECKM HCIIONB30BaThb W MNPUMEHATh  (PyHJAaMEHTaJIbHbIE
NpeCTaBICHNsT ONOJIOTHH, CMEXHBIX JUCIHUILINH ¥ COBPEMEHHBIE METOIOJIOTHIECKUE TTOIX OB
JUIsL OTIpe/IeIeHUs] TIePCIEKTUBHBIX HalpaBJIeHUI HayuyHBIX MCCIEOBaHUN B cepe moydeHus,
U3yYeHHs] ¥ TIPUMEHEHHUS! PAa3IMYHBIX MPHPOIHBIX, H3MEHEHHBIX TMPUPOJHBIX OHOIOTHYECKHX
O00BEKTOB, HCKYCCTBEHHBIX, OpPraHM3MOB, a TaKXke OHOMaKpoMOJIeKyl, o0OpaboTKy u
MOCJICTYIONTUH aHaTN3 OOJIBIIIOTO MAaCCHBAa MH(POPMAIIUH 110 OMOJIOTHYECKIUM O0BEKTaM.



ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00y4eHHsI 110 JMCIHUIIJIMHE, COOTHECEHHBIX €
HHIUKATOPAMH JOCTHKEHHUS] KOMIIeTeH M

Komnerennus NuaukaTopbl KOMNETEHIUI Pe3ysabTaThl 00yueHust
1IK-1 UK nx 1.1 3HaTh: OCHOBHBIC ammapaTtHele U
CrnocobeH  TBopYeckd | 3HAET  OCHOBHBIE  CpEICTBA | MPOrpaMMHBIE CpEACTBA  pealu3aluu
WCIIOJIB30BaTh U IPHUMEHSTH | aHANIM3a F€HOMHOM, | OMUKCHBIX TEXHOJIOTHH; MPEeUMYIIECTBa
(dhyHIaMEHTaIbHBIC CTPYKTYpHOU u JIpYyroM | 1 HEIOCTAaTKU OMUKC-TEXHOJIOTH;
MPEJICTABJICHUST ~ OMOJIOTHHU, | OMONOTHYeCKOW — MH(pOpPMAIUK, | YMETh: OCYIIECTBIATh BIOOp Haubolee
CMEXHBIX JIUCIUIUIMH U | cocoOeH WCIIOJIb30BaTh | ONTHUMAJIBHOIO OMHKCHOTO METOAA B
COBpPEMEHHbBIE OCHOBHBIE OHMONIOTHYEeCKHe 0a3bl | 3aBHCHMOCTH OT ITOCTABJICHHOH 3a/1a4u U
METO/IO0JOTHYECKUE MOIXO/bI | JAHHBIX IJISl BHEAPECHUS OMHUKC- | HHTEPIPETUPOBATH MOJIyYCHHBIC
JUISL OTIpE/ICTICHHS | TEXHOJIOTHA B OMOJIIOTHIO U pe3ynbTaThl;
MEPCIEKTUBHBIX HCIONb30BaTh  TeopeTUdeckue | BnageTs: HaBBIKAMH TEOPETUYECKOIO
HaIpaBJICHUI Hay4HBIX | 3HAHWS M YMEHHMS B HAY4YHO- | aHauu3a  JAHHBIX, IIOJYyYEHHBIX C
uccienoBaHuii B cdepe | uccrueaoBaTenbCKoi MTOMOIIIBI0 TOCTT€HOMHBIX TEXHOJIOT UM
MOJIYYECHHSI, U3YyYEHUS U | AEITEIbHOCTH
MPUMEHEHUS Ppa3IuYHbIX UK k1.2 3HaTh: IPUHLHUIBI U METOABl T€HOMUKH,
MPUPOJHBIX,  M3MEHEHHBIX | YMeer WCIIOJIB30BaTh | TPAHCKPHUIITOMUKH, MeTaOO0JIOMUKH,
HOPUPOJHBIX OHOIOrMYECKHX | (yHIaMCHTAIbHbIE 3HAHHS W | IIPOTEOMUKH, OCHOBHBIE obnactu
O0OBEKTOB, HCKYCCTBEHHBIX, | COBPEMECHHBIC OMONIOTMH W MEIUIBIHEL, B KOTOPBIX
OpraHu3MOB a TaK)X€ | METOJOJIOTUYCCKUE MOAXOMABI | MPUMEHSIOTCS ~ METOABl  OMHKCHBIX
061OMaKpOMOJIEKYII, JUTSt MEPCICKTUBHBIX | HUCCIIEIOBAHMIA;
00paboOTKy M HOCIEAYIOUUH | HApaBIeHU Hay4HbIX | YMETb:  yCTaHaBIUBATb CHUCTEMHBIE
aHanu3 OOJIBIIOTO MAaCCHBA | UCCIEIOBAHMUM, MIOCTPOECHUS | B3aUMOCBSI3H MEXIY TEOPETUYECKUMHU
UHGOPMAITUH 110 “H(OPMAITMOHHBIX MOJIENIed U | OCHOBaMH OMUKC-TEXHOJIOTUH u
OMOJIOTHYECKAM OOBEKTaM. MPAKTHYECKUX  Pa3padOTOK B | MPAKTHYECKHMH  ajJrOpUTMAMH  HX
cdepe Mpo(heCCHOHANBHON | peann3anuy;
JeSITeTbHOCTH. Brnaners: OCHOBHBIMH METOAaMHU U
CpeJICTBaMU TEHOMUKH,
TPAHCKPUIITOMUKH, MeTabO0JIOMUKH,
MIPOTCOMUKH,
HJIK k13 3HaTe: HOBEHINME  JOCTIKEHUS B
Brageer HaBbIKaMU TBOPUECKOTO | OOJIACTH OMUKC-TEXHOJIOTUH,
NPUMEHEHUSI METOJOJIOTUYECKUX | IEPCIIEKTUBbl HUX MPAKTUYECKOTO U

MOJXO/I0B Ui pa3paboTKu
MOJEIICH, HOBBIX TEXHOJOTHH,
MaTepHaioB U OHOIOTHYECKUX
OOBEKTOB I PEIICHUs 3a]adu
npodeccuoHaIbHON
IEATENBHOCTH.

TEOPETHYECKOTO HCIOIb30BaAHHS;
YMeTh: 0CyLIECTBIATh BHIOOpP Hambosee
ONTHMAILHOTO OMHKCHOTO METO/a B
3aBUCHUMOCTH OT TIOCTABJICHHOW 3a/1a4t U
HMHTEPIIPETUPOBATH IIOJIy4YEHHBIE
PE3yIbTATHI.

BrnaneTh: HaBBIKAMH CaMOCTOSITEIBHOM
paboOTBl C JUTEpPaTypod Ui IOHCKa
uH(OpMaIUK B paMKax JAUCIUTUTHHBL.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUITJINHBI

O0beM TMCUUIIMHBI COCTABJISIET 2 3aYeTHBIX €IMHHUIbI, /2 YacOB.

W3 Hux peanusyercs ¢ MCIOJIb30BAaHUEM AJIEKTPOHHOTO OOyUYEHHS U AMCTAHIMOHHBIX 00pa3oBaTeNbHBIX TexHOJOrui He MeHee 20% 4JacoB OT
ayautopHoii pabotsr (10 yacos)

®opMa NPOMEKYTOUYHOM ATTECTANUN: 3a4eT.

4.1 CoaepsxkaHue JMCUMILIMHBI, CTPYKTYPHPOBAaHHOEe IO TeMaM, ¢ yYKa3aHHeM BH/JI0B Y4YeOHBIX 3aHATHH M OTBEJEHHOI0 HAa HHUX
KOJIMYeCTBA aKA/IeMHYECKHUX YaCOB

Ne Pa3zgen nucuumiInHbI/ TEMa g Buner yueGHOI paboThl, dopma TeKyILIero
n/H O | BKIJIOYAs CAMOCTOSTEIBHYIO paboTy 00y4aromuxcs , | KOHTPOJIA
= E MPaKTUYECKYIO MOATOTOBKY U TPYJAOEMKOCTh ycneBaemMocTu/
s
g % (B yacax) ®opma )
o = NMPOMEKYTOYHOM
5oz, KonrtakTHas paboTa nmpemnogaBares ¢ =
o) 2 aTrecranuu
=) oOy4armumMucs =
& 2w 8 (o cemecTpam)
S e = ® «
ol ® = 2 S =
5 : ; ; Jexknus | Cemunap/ KouncyabTanus 58
S| 5 == IpakTHYECKOE, S g
ol o el JaabopaTopHoe S =
O~ = = 3ansaTHe/ O =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. OMuKCHBIC TEXHOJIOTHH: TTOHATHE, 9 10 3 3 4 KoHTponbHbEIE BOTIPOCH
3a/1a4n, 001aCTH IPUMEHEHHUS Pedepatst
2 Tema 2. I'enomuka. MeTo/1bl TCHOMHBIX H 9 10 3 3 4 KoHTponbHbIE BOIPOCH!
MOCTT€HOMHBIX TEXHOJIOTHH. Pedepatst
3 Tewma 3. TIporeomuka. MeTo b1 -«
P 8 9| 10 3 3 4
UCCIICIOBAHUSL.
4 Tema 4. Tpauckpunromuka. MeToabI - «-
TPaHCKPUNITOMHUKH. OIIEHKA DKCIPECCHH 9| 10 3 3 4
TCHOB.
5 Tema 5. MerabosomMuKa KakK MepCIIeKTHBHBIN 9 12 3 3 6 - «-
IOJIXO/T B TPAHCIIAIIMOHHONW MEUITHHE.




multi-omics wHTErpanys TaHHBIX

Tema 6. KomiuexkcHbli aHanu3 OaHHBIX H 9

10

-« -

4.2 TInaH BHeayAUTOPHOIi CAMOCTOAITEIbHOI PadoThI 00y4YaOLIMXCS 110 JUCHHIIHHE

CamocTosaTenpHas pabota 00ydJaronuxcs VYueOHO-MeTonuecKoe
o0ecrieyeHue
Cemectp HaszBanue pasnena, Temsl N Cpoku Tpynmoemkocts| OILIEHOUYHOE CPEACTBO N
’ Bun camocrositensHO#M paboThI P 12 CaMOCTOSITETHbHON
BBITIOJTHEHUS (uac.)
paboThI
9 ema 1. OMHMKCHBIE TEXHOJIOTHH: OJIrOTOBKA K KOHTPOJBHOMY OIIPOCY. 12 4 OHTPOJIBHBIE BOIIPOCHI 12
T 1.0 1 K
MIOHATHE, 3a1a4M, 001acT npuMeHeHns |Pedepar '
9 Tewma 2. I'enomuka. Metojipl reHOMHBIX |[10ITOTOBKA K KOHTPOJIBHOMY OIPOCY 3-4 4 KoHnTponbHbIe BOITPOCH! 12
Y TIOCTT€HOMHBIX TEXHOJIOTHH. Pedepar ’
9 Tewma 3. IIporeomuka. MeTozst IToaroToBKa K KOHTPOJIBLHOMY OIPOCY 5.7 4 KoHTponbHbIe BOITpoCH! 12
WCCIICTOBAHUS Pedepar '
Tema 4. TpanckpunroMmuka. Meroasl  |IloaAroToBka K KOHTPOJIBHOMY OIIPOCY KOHTDOIEHLLE BOLPOCKL
9 tpanckpuntomuku. OrieHka skcnpeccuu [Pedepar 8-10 4 P p 1,2
IeHOB
Tema 5. Merabonomrka Kak|[loAroToBKa K KOHTPOIBHOMY OIPOCY KOHTPOMLHIC BOMDOCKL
9 MEePCIIECKTUBHBIN MMOJIXO/1 B|Pedepar 11-13 6 p P 1,2
TPaHCISIMOHHONW MEIUIIUHE.
9 Tema 6. Ananu3 manHeix U multi-omics|IToAroToBka K KOHTPOJIBHOMY OIPOCY 14-15 4 KoHnTponbHbIE BOITPOCH! 12
WHTETpanus JaHHBIX Pedepar '

OO6muii 00beM CaMOCTOSTEITLHOW PaObOTHI IO TUCITUIUINHE (Jac) — 26

W3 Hux o0beM caMOCTOSTCIbHOMI pa6OTLI C HCIOJIb30BAHHUEM JJICKTPOHHOI'O 06yquI/151 u

JTUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TeXHOJOTUH (Jac) - 10




4.3 Conep:xkaHue y4eOHOTro MaTepuaa

Tema 1. OMHKCHBIE TEXHOJIOTHH: IOHATHE, 321a4H, 00J1ACTH IPHUMEHEHUSI.

OMUKCHBIE TEXHOJIOTUU KAaK ILIEJIbIM KOMIUIEKC COBPEMEHHBIX TE€XHOJIOIMH, BKIHOYAFOIINN
T€HOMHKY, TpPAaHCKPHUIITOMHUKY, MpPOTEOMHKY U MeTaboimoMuky. Kiaccudpukamus MeTozoB,
UCHOJIb3YIOUIMX OMHUKCHBIE ITOAXOIBI: CEKBEHHPOBAHHME HYKIEHHOBBIX KHCJOT, ONPEICIICHUE
aKTUBHOCTH T€HOB METOAAMM TPAHCKPUNTOMUKHA U INPOTEOMHKH, ONpPEJEICHUE METab0IMUecKOn
aKTUBHOCTH KYJIBTYphl KJIETOK M HCIOJb30BaHME JAHHOTO moaxoga in vivo. Pa3paboTka
NePCOHU(UITUPOBAHHOTO MOAX0/1a B TPAHCIALIMOHHON METUIIMHE HA OCHOBE OMUKCHBIX TEXHOJIOTHH.

Tema 2. I'enomuka. MeToabl TéeHOMHBIX M IOCTT€HOMHBIX TEXHOJIOTHHA.

[TonsstTue u 3agaunm reHoMuku. Kitaccmueckoe cekBeHHMpoBaHue Mmertojgamu CoaHrepa u
Makcama-I'nn0epra. MeTo bl CEKBEeHUPOBAHUS HOBOT'O IOKOJIEHUS: peaIn3yeMble MIaTGOPMbI U UX
NPUMEHEHHE JJIsi KOHKPETHBIX 337a4 B 00JAacTH MOJIEKYISpHOW OWMOJIOTUM U TPAHCISIIUOHHOU
MenuuuHbl. HaHomopoBoe cexBeHupoBaHue. MccnenoBanne MUKPOOHBIX COOOIIECTB € MOMOIIBIO
MeTareHoMHoro a”anu3a. Mcnonb3oBanue npaktuku NGS npu ananuze nerpaauposanHoi JIHK, B
TOM 4HcIIe, )1 uccaeoBaHus ApeBHux oopasuos JJHK.

Tema 3. [Iporeomuka. MeToabl uccjieJ0BaHUS.

[ToHsTHE MPOTEOMUKH U €€ COBpeMEeHHOE cocTosiHre. O0aacTH NpUMEHEHUsT IPOTEOMHOIO
aHanu3a. ba3oBble NPHHIUIBI PAabOTHI € TPOTEOMOM: 3JEKTpodope3 u Xpomarorpadus.
Onektpodope3 OenkoB, €ro MOAHQPHUKAIUU: OIpPEACTICHHEe MOJICKYISIPHOH Macchl OEIKOB,
OTIpeJIeIICHUEe W303JICKTPUIECKON TOoYkHu. lcrosnp30BaHHEe MeTona JIBYMEPHOTo 3yeKTpodopesa.
HoBble MeTO[BI TMPOTEOMHBIX HCCICIOBAHUN - MacC-CIIEKTPOMETPHUSA: OCHOBBI METOJa,
KiaccuuKanus aHaau3aTopoB. [I[pUMEHEHHE MPOTEOMHBIX METONOB JUISl PEIICHHs] HAaydHBIX U
KIIMHUYCCKUX 3a1ad4. HpOMLIHIJICHHa?[ IMPOTCOMHUKA. BaKTepI/IaHI)Hafl IMPOTCOMHUKA. Pacturenbnas
npoTeoMHuKa. MeTOobl ONpeeNieH s MOCTTPAHCIIIIMOHHON Moaupukaiuu OenkoB. CTpyKTypHas
MMpOTCOMUKA. MCIII/ILII/IHCKaSI MMPOTCOMHUKA. Ilouck u Bajimaalysl MapKCpPOB CONWAJIbHO-3HAYUMBIX
3a0oJIeBaHUH YenoBeKa. MIHTerpaibHble aBTOMATH3UPOBAHHBIC IPOTEOMHBIE ITAT(HOPMBI.

Tema 4. Tpanckpunromuka. MeToabl TPaHCKPUNTOMUKH. OLIEHKA 3KCIIPECCHH T'eHOB.

BBenenue B TpaHCKpUNITOMUKY. [IOHSATHE SKCIIPECCUU T'€HOB COITIACHO LIEHTPAJIbHOU JOTrMe
MosiekynsapHoit Oouwonmorun. Tumbl PHK u ocobenHoctn ux wuccnemoBaHusi. MeTtona oOIeHKH
aKTUBHOCTH TEHOB: OTHOCUTENbHAass M aOCONIOTHAs KOJMYECTBEHHAs XapaKTEepPUCTHKA YPOBHS
matpuuHoit PHK. Meton ITL[P B peanbHOM BpemeHnu, metoa nudposoii kanenbHoi [1LP. Becrepn-
OJI0T aHaMU3 Kak OJMH M3 3TAloB OLEHKH YPOBHS 3Kcrpeccuu reHa. [loHsTHE TpaHCKpUIITOMA.
MeTonasl CEKBEHHPOBAaHUs HOBOT'O ITOKOJIEHUS JUIsl OLIEHKH aKTUBHOCTY TPAHCKPUIIIIMOHHBIX €AMHULL.
bruounndopmaTnueckuit aHanu3 U BaIugalus TPAHCKPUIITOMHBIX JTaHHBIX.

Tema 5. MeTa00/10MHKa KaK MepCHeKTUBHBIN MOAX0/X B TPAHCASIHOHHON MeIHLIMHE.

[TonsiTHe MeTabOIOMUKH KaK OCHOBHOT'O CBSI3YIOILLETO 3BEHA MEKIY aKTUBHOCTBIO T€HOB U
(U3NOOTHYECKUMH  TIPOIIECCaMH, MPOTEKAIOMMMUA B opraHu3Me. OCHOBHBIE METa0OJHTHI:
knaccupukanus, ¢yHkuuu. OCHOBHBIE aHAJTUTUYECKHE METOJbl MCCIeNOBaHUsA MeTabojoMa:
xpomarorpadus, Macc-CHEKTPOMETPHs, SACPHO-MarHUTHBIA pe30HaHCc. baspl JaHHBIX TIO
METa0OJIUTaM U METa0O0INMUECKUE PEKOHCTPYKIMH. OLleHKa TOCTOBEPHOCTH JAHHBIX O METa0O0IuTAaXx:
CTaTUCTHUYECKHE METONbl aHanmm3a Merabosoma. OCHOBHBIC TPHIOKEHHS METa00IHYECKOT0O
npoUINPOBaHUS: TOKCUKOJIOTHS, (hapMakoyiorus, (pyHKIMOHaNbHAs TeHoMuKa. Mnentuduxanms
MeTaboIMYecKUX MapKepoB 3a0oseBaHmil. CpaBHUTEIbHAsI META0OJIOMHUKA.

Tema 6. AHau3 naHHBIX U Multi-omics HHTErpanusa JAaHHbBIX

@opmar ¢ailioB W CTaHIAPTHl TEHOMHBIX, TPAHCKPHUITOMHBIX, TPOTEOMHBIX |
METa0OJIOMHBIX JaHHBIX. HCTpyMeHTHl OMOMH(OPMATUKHU AJS aHajiu3a JaHHbIX. KypupoBaHue u
KapTHpoBaHWEe TeHOB. KOHTpOJbh KadecTBa TSI MHTETPAIlMHM JAHHBIX. AHATU3 M BU3yaTH3aIlHs.
Ananu3 Habopa TEHOB, aHaNM3 META0OIMYEeCKHX IyTed, cereBol aHanmu3. KoHuenuu
MIPOTEOreHOMUKH. MHTETpabHbIe aBTOMAaTH3NPOBAHHBIE TPOTEOMHO-TEHOMHO-TPAHCKPHITIINOHHEIE
1aT(HOPMBI.



4.3.1. TlepeuyeHb CEeMHMHAPCKUX, MPAKTUYECKHUX 3AHATHI U J1a00PaATOPHBIX padoT

Ne Ne HaumenoBanue TpyroemkocTh (4ac.) OueHouyHbIe dopmupyembie
n/H | pasaena CeMHHAPOB, Beero | U3 uux cpencTBa KOMIIeTeHIINH
U TeMbl NPaKTHYeCKUX U 4aCOB | MpaKTHYeCKast (MHIUKATOPBI)
J1a00paTOPHBIX padoT OAFOTOBKA
1 2 3 4 5 6 7
1 | Temal Teopernueckne OCHOBBI 3 3 K-1
aHaJM3a SKCIPECCHH KoHTpoJibHbIe K 1
T'€HOB, TEXHOJIOTHI BOITPOCHI,
CEKBEHHPOBAHMS TeHOMA pedepat
u Metabosioma.
2 | Tema 2 MeToan! U JaHHBIE 3 3 K-1
KonTponbHbie WIK
CEKBEHUPOBAHHS HOBOTO BOIDOCHL IK k11
TIOKOJICHHUS: KOHTPOJIh POCEL, HJIK nxc12
pedepar
KayecTBa, COTJIACOBaHUE
W aHAIN3
3 | Tema 3 AHanu3 IpOTEOMHBIX 3 3 IK-1
KonTponbubie WK
TAaHHBIX: aJTOPUTMEI BOIDOCLL K k11
MOKCKA, YACTOTA JIOKHBIX POCEL, UK 1k 1.2
N pedepar
oOHapy>XeHHH, TpaBuIIa
HYKOHOMHYHOCTH.
4 | Tema 4 TexHoIOTHH U METOJIBI 3 3 KonTponbubie IK-1
aHaIIM3a TPAHCKPUIITOMA BOIIPOCHI, WK ik 1.4
U IHMI'€HOMA. pedepat MK k12
MK k13
5 | Tema$s [NocranoBka 3 3 -«-
AKCTIEPUMEHTA U aHAJIH3
JTaHHBIX B META0OJIOMUKE:
Kontponbubie
orpeaesHue
. BOIIPOCHI,
MOJIEKYJISIPHBIX CBOWCTB,
pedepar
uaeHTU()UKATINS
MeTa00IUTOB,
MOATBEPKICHUE
CTPYKTYPBI META0OJIHUTOB.
6 | Tema 6 | KommiekcHblii aHamu3 u 3 3 KonTponbsHbie -«
MHTETPALHS JaHHBIX BOIIPOCHI,
multi-omics. pedepar

4.3.2. TlepeyeHb TeM (BONPOCOB), BBIHOCMMBIX HAa CAMOCTOSITeIbHOE H3y4eHHe
CTYJ€HTAMM B PaMKax caMocTosiTeJbHoii padoTsl (CPC)

Ne Tema 3ananue dopmupyemast NIAK

n/n KOMIEeTeHIHS

1. Tema 1. OMuKCHBIE KonTponbHbie Bompocs! 1-5, mK-1 K nk11
TEXHOJIOTHHM: TIOHSTHE, 3a0au, | Pedepatsr 1-2
001acTH IPUMEHEHUSI

2. Tewma 2. I'enomuka. MeTtoss! KontponbHbie Bompocs 6-18, mK-1 K nk11
T€HOMHBIX M TIOCTTCHOMHBIX Pedeparsr 3-6 HJIK ik 1.2
TEXHOJIOT .

3. Tema 3. Ilporeomuka. Metoasl | KontponsHsie Bompock! 19-23, K-1
VCCIIETI0BAHMUSL. Pedeparnr 7-8 K-1 K ik 1.4

UK k1.2




4. Tewma 4. TpaHCKpUNITOMUKA. Konrtponbusie Bompocst 24-30, MK-1
MeToapl TPaHCKPUIITOMHKH. Pedeparsr 9-10 IK-1 MK nx 14
Onenka 5KCIpeccuy reHoB MK 112

HIIK ik 13

5. Tema 5. MeTaboaoMuKa Kak KouTponbubie Bonpockl 31-35, mK-1 -«
MIePCIEKTUBHBIN TIOIXOT B Pedeparsr 11-12
TPaHCISIIMOHHOM MEMIIMHE.

6. Tema 6. AHanIU3 NaHHBIX U Kontponbasie Bompocs 36-38, mK-1 -«
multi-omics unTErparms Pedepatsr 13-14
JIAHHBIX

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3ALUHM CAMOCTOSITeIbHOI PadoThbl CTYICeHTOB
CamocrosTenbHas paboTa CTyIeHTa MpeciIeyeT CIeAYIOIINe Ieu:

COBEPILICHCTBOBAHHE HABBIKOB CamM0O00pa30BaTeNbHOW paboThl KaK OCHOBHOTO IYTH
MIOBBIIIEHUS YPOBHS 00pa30BaHuUs;

yriyOJieHHe U pacIllipeHne 3HaHUH 110 IPeMETYy.

[To nucnumimuHe «OMHUKCHBIE TEXHOJIOTMM»  IpeUlararoTcst — clieAyroume  (GpopMbl

CaMOCTOSITEJIbHOM paboThI:

PaGota Haj KOHCIIEKTOM JIEKIIHH;

YrnyOneHHbIH aHAIW3 Hay4YHO-METOAMYECKON JIUTEepaTypbl M H3y4eHHE Y4eOHOTro
Marepuaia, npeaycMOTPEHHOTo paboyeil mporpaMmoit;

CaMocTosTenbHOE U3YUYeHUE OTIEIbHBIX BOIIPOCOB, YIITYOISIONUX JIEKIIMOHHBIN MaTepua;
[ToaroroBka K KOHTPOJIBHOMY OIIPOCY HA MPAKTUYECKUX 3AHITHSIX;

[ToaroroBka u 3ammuTa pedeparos.

[ToaroroBka k 3auery.

Tucomennvle pabomul. 171 cCaMOCTOSITENILHOTO U3YYEHHSI TEM PEKOMEHIYETCsI UCIIOJIb30BaTh

OCHOBHYIO M JONOJHUTEIBHYIO JUTEPATYPY, & TAKXKE HCTOYHMKH, HAWJICHHBIC IIPU ITOMOILH
MH(GOPMALIMOHHO-CIIPABOYHBIX U OUCKOBBIX. /11 3aKperuieHus: MaTepuaia peKOMEHIYyeTcs J1eJ1aTh
KpaTKUE KOHCIEKTHI 110 TEME.

AR

o

Tembl 0 camocmosmenvHou pabomol
Crpareruu BolesIeHUs OEKOB IS pa3IMYHbIX OMOJIOrMYECKHX 00pa3lioB
MeTo b1 HOpMaIU3aluy 7151 KOJIMYECTBEHHON MPOTEOMUKHU
@DpakimoHupoBaHue OETKOB Ha OCHOBE XHJIKOCTHOM Xpomartorpaduu.
MeTobl SKCTpaKuu AJ1s1 METa00JIOMHUKH.
buonornueckass untepnperauus AaHHelx OMICS - ananu3 oboramieHus Habopa IE€HOB,
aHaJIN3 ITyTeH, CETEeBON aHAJIN3
OCHOBBI HKCIIEPUMEHTAIBHOTO paboyero npouecca v aHajau3a JaHHBIX METa0OJIOMUKH.
Texnonornueckas 0aza Macc-ciektpomeTpun. O0IacTU NPUMEHEHHUS MacC-CIIEKTPOMETPUU
o 6uonorun
CpaBHuTeNbHASE META00IOMHUKA.
Wnentudukanys MeTaboInyeckux MapKepoB 3a00JIeBaHHM pacTeHUH, YeIoBeKa U )KUBOTHBIX

Pexomenoayuu no noocomoexe peghepama

3aj:[aqa peq)epaTa — 3aKPCIIUTh 3HAHUSA, TOJYUCHHBIC ITPU U3YYCHHUU TCOPCTUYCCKOIO KypcCa, U

IMOJIYYHUTH HABBIKHM CAMOCTOATCIBHOT'O U3YYCHUA NCTOUYHUKOB JIMTCPATYPHI. Pe(bepaT BBITTIOJIHACTCA
M0 TPEUIOKEHHBIM B pabodeil mporpamme Temam, o0bemMoM 20 - 25 CTpaHHIl KOMITBIOTEPHOTO
Habopa, mpeAcTaBIsieMbIX Ha Oymare ¢popmara A4.

PC(I)CpElT MNPEACTAaBJIAACTCA HaA JBJICKTPOHHOM HOCUTCIIC W HOJDKCH COACPIKATH CJICAYHOIIUC

pa3denbl: TUTYJbHBIM JIUCT, COAEp)KaHUE, BBEJICHHE, OCHOBHASA YacCTh, 3aKJIIOYEHHE, CIHUCOK
UCIONIb30BaHHOM nuTeparyphl. [Ipu moaroroBke pedepara CTYyAEHTH HCIONB3YIOT Y4eOHYIO U
CHeIUaIbHYIO TUTEPATYPY, )KYpPHAIbHBIC CTaThH, ClIpaBOYHUKU. [Ipu 3ammTe pedepara HE0OX0AUMO
MOKAa3aTh 3HAHUE JIUTEPATYPHI [0 H3y4aeMoii podiieMe, aKTyaabHOCTb, yKa3aTh OCHOBHBIC pa3/iesbl




Hay4yHOro pedepara W CYIIHOCTh H3JaraeMbIX IOJOKECHHM, ClIeNaTh BHIBOJ, ¢ OO0O3HAYCHUEM
MPAKTUYECKOW M HAyYHOM 3HAYMMOCTH TeMbl HuccliefjoBaHus. CBOEBpEMEHHOE M KayeCTBEHHOE
BEITIOJTHEHHE pedepara BO3MOKHO JIHIIb MPU TUIAHOMEPHON CaMOCTOSITEIbHON paboTe U TOCEIICHIH
KOHCYJIbTAIlN, pacnucanre KOTOPBIX COIVIACOBBIBAETCS CO CTY/IEHTaMHU.

W3noxxenHoe mnoHMMaHue pedepata Kak IIEJIOCTHOTO aBTOPCKOTO TEKCTa OIMPEAemsieT
KPUTEPUU €r0 OIIEHKH: HOBU3HA TEKCTa; 000CHOBAHHOCTh BBHIOOPA MCTOYHUKA; CTETIEHb PACKPBITUS
CYITHOCTH BOTIPOCa; OO0 IeHuUs TpeOOBaHMiA K 0()OPMIICHHIO.

Hoesuszna mexcma: a) akTyallbHOCTbh TEMBI UCCIIEZIOBaHUS; 0) HOBHU3HA U CAMOCTOATEIHLHOCTh
B TIOCTAHOBKE MPOOIeMBbI, JOPMYTUPOBAHNE HOBOTO ACIIEKTa N3BECTHOM IPOOJIEMBI B yCTAHOBJICHUN
HOBBIX CBsI3€H (MEXMPEIMETHBIX, BHYTPUIIPEAMETHBIX, MHTCTPAIIMOHHBIX); B) YMEHUE paboTaTh C
WCCIICTOBAHUSIMH, KPUTHIECKON JINTEPATypOl, CHCTEMATH3UPOBATh U CTPYKTYPUPOBATh MaTEPHAT;
T') SIBJIGHHOCTb aBTOPCKOM MO3UIIMH, CAMOCTOSATEIHHOCTh OIICHOK U CYKJIEHUH; 1) CTUJIEBOE €IMHCTBO
TEKCTa, SIMHCTBO JKaHPOBBIX YepT.

Cmenensb packpvlmus CywHOCmMuU 60npoca. a) COOTBETCTBUE IUIaHA TeMe pedepara; 0)
COOTBETCTBHE COJICpPKaHUS TeMe U IUIaHy pedepara; B) MOJHOTA U TIyOMHA 3HAHUU MO TEeMeE; T)
000CHOBAaHHOCTh CIOCOOOB W METOJOB PabOThl C MarepuaioM; €) yMeHue 0000IaTh, AenaTh
BBIBOJIbI, COTIOCTABJIATH PA3JIMUHbBIE TOUYKH 3PEHHS TI0 OAHOMY BOIIPOCY (TMpobdiieme).

ObocrosanHOCmMb  6b100pA  UCMOYHUKOB. a) OIICHKAa HCIIOJh30BAHHON JIUTEPATypPHI:
MPUBJICYCHBI JIM HauOoOJIee HM3BECTHBIE PAOOTHI IO TEeME HCCIAeAOBaHUS (B T.4. KypHAJIbHBIC
MyOIMKAIUU TIOCIEIHUX JIET, MOCJIeTHUE CTATUCTUYECKHUE JaHHbIE, CBOJKU, CIIPABKH U T.1.).

Cobnrooenue mpebosanuil Kk ogpopmienuro. a) HaCKOJIbKO BEpHO O(DOPMIICHBI CCBUIKM HA
UCIIOJIb3YEMYIO JINTEPATYPY, CIIUCOK TUTEPATypHhI; 0) OlIEHKa TPAMOTHOCTHU U KYJIBTYpPbI U3JI0KEHUS
(B T.4. opdorpaduueckoid, MYHKTYaI[MOHHOW, CTHJIMCTHYECKOW KYJIBTYpbI), BIAJICHUE
TEPMHUHOJIOTHEH; B) cobmtoieHre TpeboBanuii kK 00bEMy pedeparta.

4.5. IlpumepHasi TeMaTHKA KYpPCOBbIX Pa®oT (MPOEKTOB): HE MPEAYCMOTPEHBI Yy4EOHBIM
TIJIAHOM.

V. YYEBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE
JUCIHHUIIVINHBI

a) nepeveHb JUTEPATYPbI

1. Epmos lO.A. OcHoBbI MOneKyIsspHO quarHocTuku. Merabonomuka [Teker] / HO. A. Epmios.
- M. : I'rotap Menua, 2016. - 331 c. : ui. ; 21 cM. - bubmuorp.: c. 320. - [Ipeam. ykas.: c. 327-
331. - ISBN 978-5-9704-3723-0

2. Jleck A. Beenenue B OmomHdpopmaruky : nep. ¢ auri. / A. M. Jleck ; pen.: A. A. MUpOHOB,
B. K. IBsaaca. - M. : bunom. JIaboparopus 3nanuii, 2009. - 318 c. -ISBN 978-5-94774-501-
6

3. UYemepunosa B.1. OCHOBBI T€HOMUKH U MTPOTEOMUKHU: TEXHOIOTUN pekoMOMHaHTHBIX JITHK
NepBOTO NOKOJIeHUs (TeHHast mrkenepus) [ Tekcr] : yued. mocodue / B. M. Uemepuiosa ; pet.:
1O. M. Koncrantunos, H. JI. benbkoBa ; UpkyTckuii roc. yH-T, buosor.-nous. ¢ax. - IpkyTck
: Uzn-Bo UI'Y, 2014. - 238 c. ; 20 cm. - ISBN 978-5-9624-1217-7

B) MepUoOANYeCKHe U3TAHUSI

«Marematuueckast Ouonoruss u OuomHbopMmatuka», «buopusukay, «buorexHomOTUMN,
«M3Bectusi PAH. Cepust Ouonormdeckas», «Mwukpobuonorus», «MomjekymsipHas OHOJIOTHI,
«[Ipuknagnas OGMOXUMUS U MUKPOOHOTIOTHUS

I) CIIICOK aBTOPCKHUX METOANYECKHX pPa3padoTok:

1. buodwusmka: yueObHo-metoanueckoe mocoome / A. A. Ilpucraska, I'. B. IOpunosa, 3. A.
Edpemenko, B. JI. Muxaiinenko, B. I1. CanoBaposa ; [mozg o6m1. pex. B. I1. CanoBapoBoii]. —
Npkyrck : U3patensctBo UI'Y, 2021. — 1 31eKTpOHHBINA ONTUYECKUN JUCK

2. OU3MKO-XMMHYECKHE METOABI B OMOJIOIMU: TEOPETHUECKUE U IKCIIEPUMEHTAIbHBIE OCHOBBI



[DnexkTponHbIi pecypc] : yued. mocobue / B. JI. Muxaiinenko [u ap.]. - DIEeKTPOH. TEKCTOBbIC
naH., 5,34 M6. - Upkyrck : U3a-so UT'Y, 2018 . - a51. onT. auck (CD-ROM) - ISBN 978-5-
9624-1622-9

)1) 0a3bl AAHHbIX, HH(l)OpMaIII/IOHHO-Cl'lpaBO'leIe H ITOUCKOBbIC CUCTEMbI

1.

o n

2O ~N®

11.
12.

13.

14.
15.

16.
17.

18.

19.
20.
21.

22.
23.
24,
25.
26.

http://elibrary.ru/defaultx.asp - Hayunas onexTpoHHas OuONIHOTEKa, KPYIMHEHIINI
poccuiickuii MH()OPMAIIMOHHBIA TOpPTAT B OOJIACTH HAYKH, TEXHOJOTHHU, MEIUIUHBI U
oOpasoBanus, cofepkanuii pedeparsl U MOTHBIC TEKCTHI Oosiee 12 MITH HAyYHBIX CTaTeH W
myOJIMKanui.

http://www.biengi.ac.ru/analyz.htm - Buounndopmaruka B Ilentpe «buonmxkenepus» PAH
http://www.bioinformatix.ru/ - buoundopmaruka, TEHOMHKA, NPOTEOMHUKA, OHOCOPT,
MMAUDKUHT — TIOpTa Mo OMOMH(POPMATUKE, HMEHDKUHTY U OUOCO]TY.
http://www.ebi.ac.uk/ - 6a3a nanusix EMBL EBI (European Bioinformatics Institute).
http://www.expasy.ch/ - cucrema ananuza Genka Expasy (Expert Protein Analysis System,
SwissProt, TrTEMBL)

http://www.iscb.org/ - MexxayHapoaHoe COOOIECTBO BEIUUCIUTEIbHOW OUOIOTHH.
http://www.ncbi.nlm.nih.gov/ - caitt NCBI (National Center Biotech Information)
http://www.ncbi.nlm.nih.gov/Genbank/GenbankSearch.html - 6a3a nannsix GenBank
http://www.ncbi.nIm.nih.gov/pubmed - 6ubnuorpaduyeckas 6a3a nanasix PUBMED

. http://www.protein.bio.msu.ru/biokhimiya/index.htm - MHTepHET Bepcusi MEXIyHAPOTHOTO

KypHaJla TI0 OHOXMMHM H OHOXMMHYCCKMM aCIEKTaM MOJICKYJSIPHOW OHOJIOTHH,
OMOOPTaHMYEMCKOW  XUMHUHM,  MHKPOOWOJIOTHHM, HWMMYHOJOTHH,  (u3monoruu u
ounonHpopmaruke. Crateu B pdf-hopmare.

http://www.rusbiotech.ru/ - Poccuiickre 6uorexHosoruu u bruonnpopmaruka

molbiol.ru - poccuiickuii cepBep ¢ OOJBIIUM KOJUYECTBOM CIIPABOYHON HH(POPMAIMHU IO
OnonH(pOpPMAaTHKE HA PYCCKOM SI3bIKE.

http://www.jcbi.ru/baza - Komrekiust MonekyisipHO-OMOTIOrHYecKuX 0a3 aHHBIX Ha caiTe
WNuctutyra Mmatematuyeckux npobiaem ouonoruu PAH

http://bicinformatix.ru - Hayunsrit moptas nmo 6uonHpopmaTuke

http://biocyc.org/ - Kosuteknus 6a3 MaHHBIX MO OMOXUMHYECKUM TYTSIM M HX CBSI3U C
reHOMaMH pa3In4YHbIX oprann3MoB BioCyc

http://www.metabolomicscentre.ca - The Metabolomics Innovation Centre (TMIC)

http://mdl.shsmu.edu.cn/ASD/ - ba3a nmaHHBIX QIJIOCTEPUUYESCKUX MAKPOMOJCKYT U
aIJI0CTepUUEcKUX MoaynsaTopoB ASD
http://www.bmrb.wisc.edu/metabolomics/external_metab_links.html7. -  Metabolomics
Resources

http://molbiol-tools.ca/ - Caiit Online Analysis Tools
http://www.metabolomicsworkbench.org/ - UCSD Metabolomics Workbench
http://www.ebi.ac.uk/ena/data/search?query=rnaseq - The European Nucleotide Archive
(ENA)

http://metabolomicssociety.org/ - Metabolomics Society

3BbC «M3narenbctBo Jlanby. Aapec mocryma http://e.lanbook.com/

3BC «PykonT».. Aapec mocryma http://rucont.ru/

3BbC «Aiibyke». Anpec nocryna http://ibooks.ru

DBC «Opaiit». Anpec noctyna: http://biblio-online.ru/

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

6.1. YueOHo-1200paTopHOE 000py/I0BaAHHUE!

AymuTtopust  JUIS TIPOBEACHUS 3aHSATHHA JIEKIMOHHOTO THMA. AyauTopus 000pyaoBaHa:
cneyuanusuposannou (yueOHOIN) wmebenvio Ha 12 mocalouHBIX MeCT; 00OpymOBaHa
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http://www.biengi.ac.ru/analyz.htm
http://www.bioinformatix.ru/
http://www.ebi.ac.uk/
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http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/Genbank/GenbankSearch.html
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mexHuueckumu cpedocmeamu ooyyenus: IlpoexropEpson EB-X03, Dkpan ScreenMedia,
HoytOyk Lenovo"-2 mr, Jlocka ayauTopHas MenoBas, MarHuTHas, JlaGoparopusi opraH
xumun - Illkxad BerTspkHOW A®D-221"- 2 mT., Xumudeckwit mkad (cremnax) -1 1mr.,
JlaGopaTOpHBIN CTOJI C BBIKATHBIMH TyMOamMu — 5 mT., XOJOAWIBbHUK «MUHCK» - 2IIT.,
Arnmapat 17151 BepTHKaJIbHOTO AieKkTpodopesa — 1 mT., Bakyymusiit ucnapurens PBO-64 — 1
mT., Bomemerp BY-15 — 1 mr., Jlesunrerparop Y/-20 — 1 mrt., 3mepurens MOHHBIX
CONPOTHBIIEHUH (MMnienanca) - 1 mT., McTounuk nutanus s snekrpodopesa "dnpd" — 1
mT., Ocuumiorpad yHuBepcanbbiii 1ByxiydeBoit C-55 — 1 mt., Tepmocrar TC-80 — 1 mT.,
Hentpudyra K-24 — 1 mr., Hentpudyra MIIB-310 — 1 1T, cimyxammmu A7 IpeCTaBICHHS
yueOHON HH(POPMAIMH OOJIBIIION AYUTOPUH 1O TUCHUTITHHE «OMUKC-TEXHOJIOTUNY. Y4eOHO-
HAa2NAOHBIMU NOCOOUAMU, OOECTICUMBAIOIIUMH TEMAaTHYECKUE WIUTIOCTPALIUH 110 TUCIUILIIHE
«OMUKC-TEXHOJIOTUW»: TPE3EHTALMU B KOJIMYECTBE 5 IIIT.

AymuTtopus U TPOBEACHUS 3aHATHH MPAKTUYECKOTO THMA. AyauTopus o0OpyaoBaHa:
cneyuanusuposannol (yaeOHOU) Mmebenvro Ha 12 TOCaIOYHBIX MeECT; 0O0OpyAOBaHa
mexHuueckumu cpeocmeamu o6yuenusi: IlpoexkropEpson EB-X03, Dkpan ScreenMedia,
Jlocka aynuTtopHas MenoBas, mMarHuTHasi, Jlabopatopusi opran xumun - lllkad BeITSKHOU
AD-221"- 2 mt., Xumuueckuii mkag (cremiax) -1 mr., JlabopaTOpHBIi CTO ¢ BEIKATHBIMH
TymOamMu — S5 mrT., XOMOAWJIBHHK «MUHCK» - 2mT., Ammapar ajs BEPTHKAILHOTO
anekTpodopesa — 1 mr., Bakyymnsrii ucnapurens PBO-64 — 1 mr., Bonmemerp BY-15— 1 mit.,
Hesunrerpatop Y/I-20 — 1 mt., I3MepuTenb MOHHBIX COMPOTUBIICHUH (MMITeanca) - 1 mrT.,
Wctounuk mutanus uist snekrpodopesa "Onbd" — 1 mT., Ocummiorpad yHUBEpCanbHbIHI
neyxayaeBor C-55 — 1 mr., Tepmocrar TC-80 — 1 mr., Henrpudpyra K-24 — 1 mr.,
Hentpudyra MIIB-310 — 1 mr. coyx)amumu Ui TpEACTaBICHUS y9eOHOH HHbOpMaIu
00JIBIION ayAUTOPUH 110 TUCHUTUTHHE «OMUKC-TEXHOIOTHUN.

Komnelotepusiit kinacc (yueOHast ayauTopusi) JUisl TPYNIOBBIX M HMHIUMBUIYaTbHBIX
KOHCYJbTAllMi, TEKYyHIEro KOHTPOJS M TMPOMEXKYTOYHOW aTTeCTallud, OpraHu3aluu
CaMOCTOSITENIbHOM paboThl. Aynutopus 000pYZOBaHA: CIEUUAIM3UPOBAHHOW (yueOHOM)
Mebenpt0 Ha 20 TOCaJOYHBIX MECT, JOCKOM MEeNoBOM; 00OpynOBaHA TEXHUYECKUMU
cpeactBamu o0yuenus: Cucremusiit 610k PentiumG850, Monutop BenQ G252HDA-1 mit.;
Cucremusrii 6mokAthlon 2 X2 250, Monutop BenQ G252HDA — 8 mir.; CuctemHblid 610K
PentiumD 3.0GHz, Monutop Samsung 740N — 3 wmT.; Mono6nok IRU T2105P — 2 mr.;
Cucremusrii 6110k Pentium G3250, Monutop BenQG955 — 1 mit.; Cucremusliii 6110k Pentium
G3250, Mouutop BenQ GL2250 — 1 m.; Cucremnsiii 6ok Pentium G3250, MonwuTtop
Samsung T200 HD — 1 w.; Cucremsusiit 610k Pentium G3250, Monutop Samsung T190N —
1 rt.; Cuctemusiii 6510k Pentium G3250, MonuTtop Samsung 740N — 1 mt.; IIpoexktop BenQ
MX503; skpan ScreenVtdiaEcot. C HeorpaHW4eHHBIM AOCTYNOM K ceTu VHTepHeT u
oOecriedeHreM JO0CTyNa B OJEKTPOHHYIO HH(POPMALMOHHO-00pPA30BATENBHYIO CpPEIy
OpraHU3aIMH.

[Tomemenust Uit XpaHEHHs ¥ OPOPIIAKTHIECKOTO  OOCITYy)KMBaHUS — y4eOHOTO
o0opynoBanusi. Aynutopus o00OpyaOBaHa: CHEIHATW3UPOBAHHON Mebenpi0o Ha 8
MOCaJI0YHbIX MecT; BoiTsxHON mikad — 1mr., Jlamunapusiit mkad — 2 wr., Tepmocrar TC-
80 — 2 mrT., JIaGopaTopHsIii cTOJI MeTaTnueckuid — 3 mt., JJabopaTopHbIi cTON ¢ pe3MHOBON
MMOBEPXHOCTHIO — 2 MT., XOJOAWIGHUK «ATIAaHT» — lmT. MHKPOCKON MOHOKYJISPHBIA — 8
mrt, Mukpockon "buonam"-1 mrt., Crepminsarop naposor BK-75 IIT "T3MOUN" — 1.,
[Tunerka aBromarnueckast Jleanunert 0,5-10 m"-1 mrr., [Tunerka-go3atop'-1 mr., Mukpockon
Levenhuk D870T tpunokynsip"-1 mr., [Ipoextop Oepxen-1 mrt., [Ipoextop View Sonic"-
1 wr., IMpoekrop View Sonic"-1 wr., Hoyroyk Lenovo"-2 mr. , [Ipuntep Brother -1 .,
ITpuntep Canon -1 wr.

6.2. IlporpaMmMHoOe oGecnieyeHme:
e DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service



Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and
Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016
32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). Jlorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mst 6usneca - Crannaptabiid Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n050ps 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H050ps
2016r JIum.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JIuuensun Microsoft 41059241.

Office 365 npodeccronanbHbIi IFOC 118 ydanmxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

Past 4 — nporpaMMHBIii TAKET JUIs CTATUCTHYECKUX PACYCTOB (C OCCIUIATHBIM JIOCTYIIOM)

6.3. TexHnueckue u JIEKTPOHHBbIE CPeACTBA:
[Ipe3eHTanmu 1Mo BCeM TeMaM Kypca;
Cucrema 3JIEKTPOHHOTO TECTHPOBaHHS Ha 0a3e oOpa3oBarenpHOro nopraina Educa

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT' U
Jna  ocBoeHMss IuCUHUIUIMHBL «OMHKCHBIE TEXHOJIOTMM» IIPUMEHSIOTCS  CIENYIOLIHNE

00pa3oBaTeNbHbIC TEXHOIOTHH:

Hnupopmayuonnas nekyus - 3TO CKATOE HM3JI0KEHUE OCHOBHBIX HAy4YHBIX (PAKTOB, 4YTO
ABJIsieTcs 0a30i A1 aHaNM3a pacCyKIeHUH, OLICHOK.

Jlexyus-eusyanuzayus. YUYUT CTYIEHTOB IpeoOpa3oBbIBaTh YCTHYIO M HUCHBMEHHYIO
nH(OPMAIHIO B BU3YATIBHYIO (hOpMY, 4TO (DOPMUPYET Y HUX MPO(HECCHOHATILHOE MBIIIJICHHE
3a CYeT CUCTeMaTH3allud U BbIJEJIIEHUS HauOojee 3HAaYMMBbIX, CYIIECTBEHHBIX 3JEMEHTOB
coZiepKaHusl 00y4eHus1. 3a/iava MpenojaBaTeisi UCIoIb30BaTh TakKue (GOPMBI HATITISIHOCTH,
KOTOpBIE Ha TOJIBKO JOMOHSIOT CIIOBECHYIO HH(POPMALINIO, HO M CAMU SBJISIOTCSI HOCUTESIMU
nH(popManuu (CXeMbl, PUCYHKH, CIANAbI-IIPE3EHTALNN, U T.I.). DTOT BUJ JIEKLUU JIy4lle
BCET0 MCIOJIb30BaTh Ha 3Talle BBEJCHUS CTYJCHTOB B HOBBIN pa3jiell, TEMY TUCLMILIMHBI.
Ipakmuyeckoe 3anamue — BUI y9€OHOTO 3aHSTHS, MPOBOJMMOIO C IENBIO TMPOBEPKU U
OLICHUBAHMS 3HAHWHN ydammxcs. [IpakTHdeckoe 3aHATHE MOXET MPOBOIUTHCS B (opme
WH/IMBUyaJIbHOM Oecesibl penoaBarTess Co CTyIeHTOM WM Kak MaccoBbli onpoc. B xoxe
TPYIIIOBOTO OOCYXJIEHUSI CTYIEHTBHl yd4aTrcs BBICKa3blBaTh CBOIO TOYKY 3pEHHUS TIO
OIIPEACIEHHOMY BOIIPOCY, 3allUINAaTh CBOE MHEHHWE, NIPUMEHSs 3HAHUA, MOJIYYCHHbIE HA
3aHATUSIX MO MpeaMeETY. B Xo/ie MpakTU4ecKoro 3aHATHSI TaKKe MPOBEPSIIOTCS MUCbMEHHbBIE
paloThI CTYIEHTOB, POBOAUTCS 3aIUTa pedepaToB.

Camocmosmenvhas paboma cmyoenmos (cM. m.4.4).

Hucmanyuonnvie obpaszosamenvHvle MEexXHON02UU. [Ton JTUCTAaHIIMOHHBIMU
o0pa3oBaTeNbHBIMM  TEXHOJIOTMSIMM  TIOHMMAlOTCd  OOpa3oBaTelbHbIE  TEXHOJIOTHUH,
peanu3yeMble B OCHOBHOM C MpPHUMEHEHHEM HH(POPMALMOHHO-TEIEKOMMYHUKAMOHHBIX
cereif. Ilpm ocBoenun aucuuIUIMHBL «OMHKCHBIE  TEXHOJOTHHM»  HCIOJB3YEeTCs
KoMnvlomepHvle cemesvie mexronoeuu (AHTEPHET-TEXHOJIOTHH) — CIOCO0 JMCTAHIIHOHHOW
nepenayv HMH(OpPMalMM, OCHOBAaHHBIM Ha MCHOJIb30BAaHUM TJI00AIBHBIX U JIOKAJIbHBIX
KOMIIBIOTEPHBIX CeTel Juisi oOecredeHus: JOoCTyna OOydarolmMxcsi K HH()OPMAIMOHHBIM
o0Opa3oBaTeNbHbIM pecypcaM U Ui  (OPMHUPOBAHUS COBOKYIHOCTH METOAMYECKHUX,
OpPraHU3alMOHHBIX, TEXHUYECKHMX W TMPOIPAMMHBIX CPEACTB peaju3alMd M YIpaBICHHUS
y4eOHBIM MPOIIECCOM HE3aBUCHMO OT MECTa HaXOXJIeHus ero cyOobekToB. s opranuzanuu
JIUCTAHIIMOHHOTO ~ OOy4eHHMs  Ha  OCHOBE  O3THUX  TEXHOJIOTMHl  HCHOJb3yeTcs
CHEIUaIU3UPOBAHHOE TIPOTPAMMHOE CpEIACTBO - oOpasoBarenbHbi moptan UI'Y
(educa.isu.ru).



VIIl. OHEHOYHBIE MATEPUAJIBI IJISI TEKYIIEI'O KOHTPOJISI U
IMPOMEXYTOYHOU ATTECTALIUU

Ouenounvle mamepuanst 07151 6X00H020 KOHMPOIA

OLIGHO‘-IHBIG CpeacTBa ajid BXOAHOI'O KOHTPOJIA (MOFyT OBITH B BUJIC TECTOB C 3aKPBITBIMU HUJIN
OTKPBITBIMU BOITPpOCaMU

ﬂeMOHcmpaL!MOHHblZZ eapuanm mecma 0J151 6BXOOHO20 KOHmMpOoJiA

[lenTuaHast cBsA3b B OeNKax sIBISETCS: ) ONMHAPHOI; 0) IBOMHOI; B) YaCTUYHO OJJMHAPHOM U
YaCTUYHO JBOMHOM; T') TPOMHOMN

Kakue cBsi3u 00pa3yroT a-criupaib BO BTOPHYHON CTpYKType Oenka? a) Bannep-Baanbca; 0)
ruaApodoOHBIC; B) MENITU/IHBIE; T) BOAOPOIHBIC

W3 myprHOBBIX OCHOBaHMN B HYKJIEMHOBBIX KHCJIOTaX OOHApYyXeHbI: a) afeHuH; 0) TumuH;
B) YpallWI; T') IUTO3UH

CrennanusupoBaHHble KOHIIEBbIE paiioHbl XpomocoMmHoN JIHK sykapuot, cocrosimue u3
MHOTOKpPaTHO  IOBTOPSIOIIMXCSA  KOPOTKMX  HYKJIEOTHIHBIX  IIOCJIEOBATEIbHOCTEH,
Ha3bIBAIOTCS: &) TEJIOMEPHI; 0) XpOMOMEPHI; B) NAIMHJIPOMBI; I') CIIEHCEPHBIE YUACTKU
Hyxneoruasl B monekyne JIHK cBs3anbl npyr ¢ mpyrom: a) O-IrIMKO3UIHOM CBA3BIO; 0) 3,5 —
bochoanrduponii cBs3b10; B) N — MIMKO3UIHOM CBSI3BIO; T) G —1,4 —TIUKO3UIAHON CBS3BIO
Ha ogun Butok aBoiinoii cniupanu JJHK, naxoasimeiics B B-gpopme, npuxoautcs cienyroiiee
YHUCJIO TIap OCHOBaHwMii: a) 5; 6) 10; B) 15; ) 20.

Ouyenounvie mamepuanvl meKyuie2o KOHmMpons
OrneHouHble MaTepHallbl TEKYIIEro KOHTpoJs (opmupyroTcs B coorBerctBuu ¢ JIHA

YHUBCPCUTCTA. B paMKax JUCHUITIIMHBI «OMHKCHBIC TEXHOJIOTHH) HCIIOJIB3YIOTCA CIICAYIOIIHEC
(bODMLI TCKYIIETO0 KOHTPOJI .

YCTHBIH OIpOC;

pedepartsr,

KOHTPOJIb CAMOCTOSITEIbHON pabOTHI.

DOH/1 OIICHOYHBIX CPEJICTB BKIIOYALT!

nepeyeHb TeM pedeparos,;

KOHTPOJIbHBIE BOIIPOCHI;

MepevYeHb TECTOBBIX 3alaHHM IS 3a4eTa.

Ha3nauenue OIIEHOYHBIX CPEJCTB: BBIIBUTH C(HhOpMUpOoBaHHOCTH KomrereHmu [1K-1 (cm. 1.

I11). CTyzmeHTbl, He BBIMOJHHUBIINE 3aJaHKUS TEKYIIEr0 KOHTPOJIS WM MOJYYUBIINE 32 HUX OICHKY
«HE YIIOBJIETBOPHUTEIIBHO», IO TMPOMEKYTOUHON aTTecTallid He JOMYyCKAaloTCs, MOoKa He OyayT
JIMKBUIUPOBAHBI BCE 3a/10JOKEHHOCTH.

CoNoOAWNE

KoHTpoJibHBbIE BONIPOCHI

I'eHOMHBIE IPOEKTHI M aHAIN3 T€HOMOB

[Tonmumopdusm 1 MOIEKyISIpHBIE MapKEPHI

OOparHasi TeHeTHKa: HOBasi Hay4yHast UJe0JIOTHUs U METOI0JIOTHSL.

OcCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI T€HOMOB ITPOKAPUOT U SYKApHUOT.

YPOBHM MOJIEKYIISIPHOM OpraHu3alnuy FeHOMOB

I'enomuka kak Hayka. Llenp u 3agaun.

OCHOBBI TEeHOMHOTO TTOIUMOp¢dHU3Ma. [anmoTUIBI ¥ ramIoTUIUPOBAHHUE.

I'eHOMBI MUTOXOHIPHI U XJIOPOIIACTOB.

Caremnutnas JJHK, nokanu3zamus, pacrpenenenue, (pyHKIMOHATbHAs 3HAYMMOCTb

10 MoOHITEHBIE 3JIEMEHTHI - |S-37IEMEHTHI U TPAHCTIO30HEI
11. BupycHble ~ peTpOTpPaHCHO30HBI W MEXaHW3Mbl  peTpoTpaHcrno3uiuu.  Poinb

PETPOTPaHCIIO30HOB B TCHOME YeJIOBEKa



12. MunumanbHbIi Ha0Op TeHOB, (HYHIAMEHTAILHOE U MPAKTHYECKOE 3HaYCHHUE.

13. dyHKIMOHANBHAS TeHOMHKA. MeToandeckne MOoAXoabl (yHKIIMOHAIFHOW TEHOMUKH M UX
PUMEHEHUE

14. CpaBHuTEeIbHAS TCHOMHKA

15. Opranuzanusa Hekogupytromen JJTHK

16. KomOuHaTOpHBIE MEPECTPOUKH TEHOMOB 3YKapUOT

17. IIpeBeHTUBHAS] METUITUHA U TEHOMHBIHN MTOTUMOP(PHU3M.

18. dapmakoreHOMHKA

19. locumnToMaTnyeckasi JMarHOCTUKA TCHHBIX 0OJIe3HEeH

20. TIpoTeomuka Kak 4aCTh COBPEMEHHOW CHCTEMHOW OMOJIOTHH.

21. ObnacTu NpUMEHEHUsI IPOTEOMHOTO aHAIN3a

22. CoBpeMEHHOE COCTOSTHHUE MTPOTEOMHUKH.

23. Tpu ypoBHS QYHKIMOHUPOBAHHS TPOTEOMA

24. JInHaMHUYHOCTh TPAHCKPUTIITOMA M IPOTEOMa

25. XapakTepucTuKa TPAaHCKPUIITOMA

26. Co3pganune oubanorexku kJHK.

27. Knonuposanue k/JHK

28. TexHONIOTHS MUKPOYUTTUPOBAHUS U THOPHAN3AIINN.

29. ba3bl TaHHBIX TPAHCKPHUIITOMOB

30. CKpyHUHT T€HOMHOM OMOJIMOTEKH C IOMOIIbI0 THOpuIn3amoHHbpIXx PHK-30H10B

31. MetaboauTsl B KiIeTKe. MeTaboarnuecKue peKOHCTPYKIHH.

32. ba3el JaHHBIX META00JIOMOB

33. MeTaboa0MHBIE UCCIIEIOBAaHHS B METUIITHE

34. MeTabonndeckoe npoduInpoBaHue

35. MeTaboaruecKue MyTH U CETH B )KUBBIX OpraHU3Max.

36. basel nanaeix resomos, MPHK u 6e1koB

37. DTHKa TEHOMHBIX HCCIIEIOBAaHUN M TPOOJIEMBI TEHETHUECKON OE€30MaCHOCTH

38. Microarray-ananu3 (peHOTHIIA

Kpumepuu OYCHUBAHUA OmMeemo6 Ha KOHMPOJlbHble 601’lp00bl:
1) nosmHOTA M PaBUILHOCTH OTBETA;
2) creneHb OCO3HAHHOCTH, TOHUMAaHUS U3Y4EHHOTO;
3) s3p1KOBOE O(OPMIIEHHE OTBETA.
OTBeT OLIEHUBAETCA HA KOMIUYHOY», €CIU CTYICHT: MOJIHO M3JIaraeT M3Y4YeHHBIH Marepuai, AaeT
MIpaBWJIbHOE ONpEeNIEHHOE MOHATUN; OOHapyKUBaeT MOHMMaHUE MaTepuasa, MOXKeT 000CHOBATh
CBOU CYXJI€HUS, IPUMEHUTh 3HAHUS Ha MPaKTHKe, IPUBECTH HEOOXOAUMBbIE TPUMEPHI HE TOIBKO IO
y4eOHUKY, HO M CaMOCTOSITEJIbHO COCTABJICHHBIC, H3JIaraeT MaTrepuaj IOCIEAO0BATEIbHO MU
MPABUIIBHO C TOUKU 3PEHUS HOPM JIMTEPATYPHOTO S3bIKA.
OTBeT OLEHMBACTCA HA «XOPOWIO», €CIN CTYINEHT HaéT OTBET, YAOBIECTBOPSIONIMHA TeM Xe
TpeOOBaHMSAM, YTO W JUISL OLCHKH «OTIMYHO», HO JOMyCKaeT 1-2 OmMOKH, KOTOpHIE caM e
UCTIpaBIISIET, U 1-2 HeZ04ETa B MOCIIEAOBATEILHOCTH H S36IKOBOM O0(hOPMIICHHUH H3I1araeMoro.
«¥Yooeremeopumenvro» CTaBUTCS, €CIU CTYAEHT OOHApY)KMBAET 3HAHHE U MMOHMMAHHE OCHOBHBIX
TTOJI0KEHUH TEMBI, HO IIpW I3TOM: H3JIara€T Mar€puaal HCIOJHO M JOMYCKA€T HCTOYHOCTHU B
OIpeJIeIeHUH MOHATUH WK (OPMYITMPOBKE TEOPHIl; HE YMEET T0OCTaTOYHO IITYOOKO U JI0Ka3aTeNbHO
000CHOBATh CBOM CYXJICHUS M IPUBECTH CBOM NMPUMEPHI; U3JIaracT MaTeprall HermoclIe0BaTeIbHO U
JOMYCKAeT OMIMOKHU B SI3bIKOBOM O(OPMIICHHH HU3JIaraeMoro.
OueHka «HeyooeremeopumenvHoy» CTABUTCS, €CIM OTBET HE YAOBIETBOPSET TPeOOBAaHHUIM
MOJIOKUTEIILHOM OLEHKH MJIM CTYACHT OTKa3bIBAaeTCsA OTBEYATh HA KOHTPOJIbHBIE BOIIPOCHI

Temvl pecpepamos
1. B3aumocBsi3u Mex1y MOJIEKYJISIPHON OMOJIOTHEel, TeHOMUKOM, TPOTEOMUKOIN U METab0JIOMHUKOH.
2. «OMUKOBBIE» TEXHOJIOTHYECKUE TIIATPOPMBI
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. OtHOreHomuka. [Ipobnema mpoucxoxxaeHus Hapo10B

. MyTauuu B reHOMax opraHes 1 00JIe3HH YelloBeKa

. 'eHogMarHocTrka u reHorepanus. ['eHHas UMMyHH3aMs

. 'eHHble ceMelicTBa U MyTH 00pa30BaHUs T€HHBIX CEMEICTB
. TexHonornueckast 6a3a MPOTEOMHUKH.

. IIporeom u rpaHuLbl QYHKIIMOHUPOBAHUS T€HOMOB

. TpaHCKpUIITOM U METOJIbI €r0 UCCIIETOBAHUS

10. Unentuduxarus nyreit monudukanun PHK Ha ocHOBE romostoruu mociaeaoBaTeIbHOCTEN
11. CraTuctrueckue METOIbI B METAOOTIOMUKE

12. Metabonnueckue 3 PekThl (akTOPOB OKPYKAIOIEH CPeIbl

13. Ananu3 reHoM-TpaHCKPUIITOM-ITPOTEOM JUIsl BBISIBJIEHUS TPAaHUL] 3KCIIPECCUM T€HOMA

14. O6benuHEHNE TeHeTHUECKUX U (peHoTUIIMYeckux qaHHbIX (PhenomicDB).

Ouyenounvie mamepuanvl 011 RPOMEHCYMOYHOU ammecmayuu ¢ hopme 3auema

dopma IpOMEKYTOUHOM aTTecTanuu - 3auem. CrucreMa OILICHUBAHMS 10 cTOOAJUIBHOM IIKale B
cootBeTcTBUM ¢ BPC VYHuBepcutera. OC 3TOro THma AOKHBI BBISBISATH CTEIEHb OCBOCHUS
TEOPETUYECKUX 3HAHWK Kak 0a3y Juisi (OpPMUPOBAHHS KOMIICTCHIIMH, YMEHHUS HX MPHUMEHSTH B
CUTYaIUSX, MOJCTUPYIONNX MPOo(hecCHOHATBHYIO AEATEeIbHOCTh, a TaKXke C(HOPMHUPOBAHHOCTH
kommnerenyu [1K-1, 3asBnennoit B 1. |11, 3aueT npoBoauTcs B hopme TeCTUPOBAHMS.

orwdpPE

©ooNo

IIpruMepHBIH CIMCOK BONPOCOB /ISl MOATOTOBKHM K TECTUPOBAHHUIO

OMMKCHBIE TEXHOJIOTHH — MPEANOCHIIKH U UCTOPUS Pa3BUTHUS

Knaccudukanus MeTo10B OMUKC-HAYK

OO6macTh MPUMEHEHUS! OMHKCHBIX TEXHOJIOTHI.

IlonsTue, 11enu 1 3aga4d TCHOMUKHU.

Knaccuueckoe CEKBEHUpPOBAHME W METOJIbl CEKBEHUPOBAHUS HOBOTO IOKOJICHUS —
CpPaBHUTEIBHBIN aHAIIN3

HanonopoBoe cekBeHupoBaHue.

MeTtareHOMHBIN aHATN3

MeTtons! uccnenoBanus apeBHux oopasuos JJHK.

[ToHsITHE TPOTEOMUKH U €€ COBPEMEHHOE COCTOSTHHUE.

. ObnacTu NpUMEHEHUs! MPOTEOMHOT'0 aHAJIN3A.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

MeTtob1 paboThl ¢ IPOTEOMOM: 3IEKTpodopes

Mertobl paboThl ¢ IPOTEOMOM: XpoMaTorpagusi.

Metompl paboTHI C TPOTEOMOM: MacC-CIEKTPOMETPHSL.
[IpombllIeHHas TPOTEOMUKA.

bakTepuanbHas u pacTuTenbHasi IPOTEOMUKA.

Mertoab! onpeeseHus MOCTTPAHCIAMOHHOW MOJU(PHUKAIIMN OETIKOB.
CrpyKTypHas IpOTEOMHUKA.

MeauuuHcKas IpoTEOMUKaA.

DKcnpeccus TeHOB U LIEHTpalibHask J0rMa MOJIEKYJIIPHON OMOJIOTHH.
Tuner PHK 1 ocoO0eHHOCTH X MCCIEI0BAHU.

MeTo1bI OIIEHKH aKTUBHOCTH F'€HOB

Meroas! IIL[P — cpaBHUTENBHBIN aHAIN3

OreHka ypoBHS DKCIIPECCHUU T€HA METOJIOM BECTEpPH-OJIOTTUHTA
OneHka akTUBHOCTH TPAHCKPUIILIMOHHBIX €IUHULI.
buounpopmarnyeckuii aHaau3 TPAHCKPUIITOMHBIX JTaHHBIX.
MeTtaboa0MuKa KaK CBSA3YOIee 3BeHO aKTUBHOCTH I'€HOB M (DEHOTUIIOM
OcHoBHbIE META0OIUTHI: Ki1accupukanus, QyHKIUH.
AHamuTHYECKUE METO/Ibl UCCIIEeI0BaHMsI MeTaboIoMa

ba3b1 naHHBIX IO MEeTa0OIUTaM U METa00IMUECKHE PEKOHCTPYKIIUH.



30. MeTtabonuueckoe mpopuIrpoBaHue, 001acTh MPUITOKEHUS

31. CpaBHuTENBbHAS METAOOTIOMHUKA.

32. CranaapTsl TEHOMHBIX, TPAHCKPUIITOMHBIX, IIPOTEOMHBIX 1 METa0OJIOMHBIX TaHHBIX.

33. ucTpyMeHTHl OMOMH(GOPMATHUKY )1 aHAJIM3a JIaHHBIX.

34. MeToap! aHanu3a MEeTabOIUYECKUX MyTei

35. CereBoil aHaIN3 TaHHBIX.

36. UnTerpanbHble aBTOMaTH3HPOBAHHBIC IPOTEOMHO-TE€HOMHO-TPAHCKPUTIIIMOHHBIE
IaTHOPMBL.

Kpumepuu oyenxu:

Ouenka «3aumeHnoy BBICTABISIETCS CTYJIEHTY, €CIIM Ha BOIPOCHI JaHbl MPABUIBHBIE U TOJHBIC
OTBETHI, PACKPHIBAIOIIUE CYTh pacCMaTpUBaeMOi MPOOJIEMBbI, €€ OCHOBHBIX aKTOPOB, TEOPETHUECKHE
MOJIOKEHUS U MyTU PELICHUSs; JOMYCKAETCs: OTBET MPABWIbHBINA, HO apryMEHTAllUU HEJOCTATOYHO
WM JTaHBI HEJOCTATOYHO TOUYHBIE OTBETHI.

Ouenka «He 3aumeHo» BBICTABIISIETCS CTYJICHTY, €CJIM OTBET HEMPaBUJIbHBIN WM HE JaH BOBCE.

PaspaboTuniy/ 7
V4 nouent [Opunosa I'.B.

./(I_J,Q;ﬁin%)

[Iporpamma cocraBnena B cooTrBercTBUM ¢ TpeboBanusMu ®I'OC BO mo HampaBieHUro
06.05.01 «buonnxeHepus 1 OMOMH(POPMATHKAY.
[Iporpamma paccMoTpeHa Ha 3aceganuu  KadeApbl (U3HKO-XUMHYECKOH  OuoJioruw,
ononmxkenepun u omonndpopmaruku 19.03.2025 r. mporokoa Ne 12,

; 3 T
3aB. kadeapoi, 1.6.1., mpodeccop B.I1. Canosaposa @aaﬂ/yﬁ
Hacmosawana npozpamma, ne modxcem 0blmb 60CnpouU3éedeHa HU 6 Kakou ghopme oe3

npeosapumenbHo20 NUCbMEHHO20 pazpeuieHus Kageopul-papadomyuuxa npozpammol.



