degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: BBC,I[GHI/IG B MCTAarCHOMUKY
0 HANIPaBJICHUIO: buorexnonorus
HpO(l)I(lJIb MnoATrOTOBKMU: bromeaunuHckre TEXHOIOr N

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kageapa OnonH(HOpPMATUKU U CUCTEMHON OMOJIOTHH

Kypc: 1
KBAJM(PUKAIMA: MarucTp
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AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
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CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocraBui: B.H. Jlanunenxo, n-p 6uon. Hayk, mpodeccop
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AHHOTANMA
Ilenp auCHMIUIMHBI JaTh CTyAE€HTaM HauOojee Ba)KHbIE NPEACTABICHHS O METarecHOMe 4YeJOBeKa, €ro
M3MEHEHHH B HOPME M TIaTOJIOTUH M O COBPEMEHHBIX METO/IaX MCCIICIOBAHUS, IPUMEHIEMBIX B 9TOI 00acTu
JUIE  U3y4YeHHsl pa3zHooOpasusi MHKPOOPTraHU3MOB. Y CTYACHTOB C(HOpPMHUPYIOTCS 0a30BBIX 3HaHUH O
3aKOHOMEPHOCTSIX B3aUMOCBSI3U MEXKIY CTPYKTYpOoi M (PyHKIHEH MHUKPOOHOTO COOOIIECTBA, X B3aMMOCBS3H
C YEJIOBEKOM U BJIMSHUM Ha UMYHHYIO, HEPBHYIO U ApPYrHe CHUCTEMbl dyeloBeKa. CTyIeHThI OCBOIOT METO/bI
UCCIIeIOBAaHHS Pa3HOOOpa3Hsi MUKPOOPTaHU3MOB YeJIOBEKa.

1. leau u 3apauun

eap AUCUMNIMHBI

AaThb CTYACHTaM HanOolee BaKHbIE MpeACTaBJICHHUA O METAIr€HOME YCJIOBEKA, €0 UBMCHCHUN B HOPME 1
MMaToJIOTMU U O COBPECMCHHBIX MCTOAAX HUCCICAOBAHUA, IIPUMCHSICMBIX B 9TOM obnactu AJId U3YUCHUS

pa3HoO00pa3usi MUKPOOPTaHU3MOB.

3agauu AU CHUIIHHBI

* (hopMHupoBaHrE 0A30BBIX 3HAHUI O 3aKOHOMEPHOCTSIX B3aUMOCBSI3H MEXIY CTPYKTYpoi U (yHKumen
MHUKpPOOHOTO COOOIIECTBA, UX B3aMMOCBS3H C YEJIOBEKOM U BIMSHHM HA UMYHHYIO, HEPBHYIO U JApyIue

CHUCTCMBI UYCJIOBCKA,

¢ MPAKTUYCCKOC OCBOCHHUC CTYACHTAMU MCTOAOB HCCJIICAOBAHUA pa3H006pa3H;1 MUKPOOPraHU3MOB

YeJI0BEKa;

° (I)OpMI/IPOBaHI/Ie Y CTYACHTOB OCHOBHBIX JKCICPUMCHTAJIBHBIX HABBIKOB U HpI/IO6peTeHI/Ie MU
IMPAaKTU4YECKOro OIIbITa, HCO6XOZ[I/IMOFO U IPOBEACHHUA CaMOCTOATCIIbHBIX HAyYHBIX HUCCJICIOBAaHUI B
obmactu HU3yUCHUSA pa3H006pa31/I$[ MHUKPOOPTaHU3MOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-2 Nmeet nipeacraBicHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.3 Brnameer mnpodeccMOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoOHaTbHON e TEIHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.5 CnocobeH co3naBarh NpOrpaMMHBIE CPEACTBA M

0a3pl JAHHBIX, HCIOJb3yeMble B OWOWHXKCHEPHH W
OnomH(pOpMaTHKe

IK-1.3 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTHYeCKHEe MOACIH ISl ONHCAaHWS H3y4aeMbIX

SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJZEIHN

[IK-1.2 CnocobeH uCHonb30BaTh CICIUATU3UPOBAHHBIE
3HaHUSl PYHJIaMEHTAIBHBIX Pa3lelioB MaTeMaTHKH, (GU3UKH,
XUMUHM ¥ OWonormm Il TIOCTAaHOBKH M pPEUICHUS
HAYYHO-HCCIICA0BATEIHCKUX 3a1a4 B obmactu
OMonH)XEeHEpUHU U OMOUH(POPMATHKI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATLHON
IEITEILHOCTH




[IK-1.4 CrnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare 0CBOCHHS AUCIUILTHHBI 00YYaIOIINECs JOIDKHBI
3HATh!
- pa3HOOOpa3re MUKPOOPTaHN3MOB YEJIOBEKa;
- poJIb MUKPOOHOTHI (MHKPOOMOMA) YeI0BEKa B HOPME U TIATOJIOTHH;
- GuoMapkepbl U1 IMarHOCTUKHU U METareéHOMHOTO aHaJIN3a;
- METO/BI HCCIIEJOBaHUSI MUKPOOHOTHI (MUKPOOHOMa) YEIOBEKA,;
- IOCTMXXEHUS U TIEPCIIEKTUBBI UCCIIEI0BAHUS MUKPOOUOTHI (MUKPOOHOMA) YEIOBEKa;
- METOJIbI pabOTHI C MUKPOOPTaHH3MaMH.
YMETh:
- TOJIB30BaThCA VIHTEpHET M CHIPaBOYHOM JMTEpaTypol MO OWMOJOrMM HAyYHOTO M IPUKIIATHOIO
Xapakrepa JuIst ObICTPOro MOUCKa HEOOXOIMMBIX TaHHBIX M OHSITHH;
- CpaBHMBATh MEXTy cO00I cTpoeHuE, CBOMCTBA, PYHKIIUKM OMOIOTHYECKUX 0OBEKTOB;
- TPUMEHSTh OCHOBHBIE METOJIBI HMCCIICAOBAHUS MHUKPOOMOTHI (MHKpOOMOMA) YeJIOBEKa B HAyYHBIX
HCCIIEIOBAHMSX;
- IPUMEHSATH OCHOBHBIE METOJIBI PA0OTHI ¢ MUKPOOPTaHU3MaMHU IIpH paboTe B 1Ta0OpaTOPHH.

BJIAJIETh:

- HaBbIKAMH OCBOEHUS 00Jp1I0T0 00BEMa HHPOPMALINY;
- KyJABTYpPOH TIIOCTAaHOBKM U MOJEJIMPOBAHUS OMONOTHYECKHUX 3aJad M3yueHHs pPa3HOO0Opas3us
MHKpPOOPTIaHU3MOB UEJIOBEKa .

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 MuxkpobuoTa (MUKpOOHOM) 4eTIOBEKA 2 1
2 MukpobuoTa  Kak  HOBBI  Opra; 4 2
(byHKIIMM B HOpPME U TIPH IAaTOJIOTUU
[IpobuoTrkm — MpPUMEHEHHE,
3 MEXaHU3MBl  JEUCTBHSI, NEPCIEKTHBBI 4 2
UCII0JIb30BaHUs

[locTreHOMHBIE TEXHOJNOTHUH (-OMHKH),
4 HCIIOJIb3yeMblIe npu H3yYeHHUH 4 2
MHUKPOOHOTHI (MUKpOOHMOMa) YelloBeKa

OyHKIMOHATILHBIE OMOMapKephl (TCHBI)

5 i1 JUMArHOCTUKM M METareHOMHOTO 4 2
aHajau3a

6 BuomuiiieHu W MeXaHU3MBI JIEHCTBHS 4 )
CHCTEM TOKCHUH-aHTUTOKCHH II Thma

7 CpaBHHTENbHAS TCHOMHKAa OakTepuii 4 )
MUKPOOHOTHI KHIIIEYHUKA YEIIOBEKa
Hoctmwxenus H MEPCTICKTUBBI

8 HcCIeI0OBaHUs MUKPOOHOTHI 4 2

(MukpoOMoOMa) yesnoBeka




Wtoro wacos

30

15

HOI[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

45 ygac., 1 3au.ex.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. Mukpobuora (MEKpOOHOM) YenoBeKa

PaznooOpasue Oakrepuil B JKeMyIOYHO-KHUIIEYHOM TpakTe denaoBeka. OTKPBITHE HECKOJIBKUX
SHTEPOTHUIIOB KULIEYHHKA YesoBeka. Co3aanne OCHOBBI AJISl AUATHOCTHKH Pa3IHMYHBIX 3a00JIeBaHUIA C
UCTIONIb30BaHMEM IIapaMeTpoB MuKpoOnoma. @DopMHpOBaHME KPYIHBIX HAIMOHAJIBHBIX |
MEXIyHapOAHBIX TPOCKTOB. BO3MOXHOCTH HCIONB30BaHMA 3HAHUHM [UIi HOBOTO HAalpaBJICHUS
[EPCOHAIM3UPOBAHHON MEIULIMHBI.

2. Mukpo61oTa KaK HOBBII OpraH; yHKIIMU B HOPME U ITPU HATOJIOTUH

Mukpo6roTa yenoBeka U ero 340poBbe. MUKpoOHMOTa — 4YacTh MeTareHoMa udenoBeka. Kuieunas
MHUKPOOHOTA NMPH Pa3BUTHH U OOJIC3HU.

3. HpO6I/IOTI/IKI/I — HPUMCHCHUC, MCXAHU3MbI HeﬁCTBHH, MEPCICKTUBLI UCTIOJIb30BaHUA

OcHoBa MeTaOOJIMYECKOTO B3aWMOJECHCTBUS MEXKAY XO3IMHOM M €ro KWIIEYHOH MHUKPOOHOTOMH.
[IpobuoTHUECKNEe MEKPOOPTaHU3MBI — KITFOUEBOW OCHOBHOM KOMIIOHEHT MUKPOOHOTHI YeTIOBEKA.

4. [TocTreHOMHBIE TEXHOJIOTUH (-OMUKH), HCIIONB3yeMbIe MTPH U3yYEHUN MHUKPOOUOTHI (MUKPOOHOMA)
YeNoBeKa

CpaBHuTeNnbHAS (PYHKIIMOHATBHAS TCHOMUKA.
MeTareHomMuka.

TpauckpunTOMUKA.

[Iporeomuxa.

MeTtaboIoMHUKa.

5. qDYHKL[I/IOHaJ'IBHBIC 61/10Map1<epbl (FGHBI) JUIL JTUarHOCTUKU U METAarCHOMHOTI'O aHaJIn3a

Krnaccudukanust cucteM TOKCHH-aHTUTOKCHH Oakrepuil. CHCTeMbl TOKCHH-aHTHTOKCHH Il Thma y
OakTepuii MUKpOOHOMa YeJIOBEKa.

6. buomuIleH 1 MEXaHU3MBI JEUCTBUSI CUCTEM TOKCUH-aHTUTOKCHH Il Trma
CucreM TokcuH-aHTUTOKCHH MazE-MazF. Cucrem Tokcun-antutokcud RelB-RelE.
7. CpaBHHTENbHAS TCHOMUKA OaKTEpUll MUKPOOHOTHI KHIIIEYHUKA YEITOBEKa

CpaBHuTenbHass reHoMHKa  Ouduaobakrepuit. CpaBHUTENbHAs TEHOMHKA  JIAKTOOAITWILI.
CpaBHUTEIbHAS TCHOMUKA OaKTepHid APYTUX (UIOTUIIOB MUKPOOHOMA KUIIICYHHKA YEIOBEKA.

8. JlocTrKeHHs ¥ IEPCIEKTUBBI HCCIIE0BaHUS MUKPOOUOTHI (MUKPOOHOMa) YeTIoBeKa

Pa3paboTka KOMITBIOTEPHBIX MPOTPaMM JUIi METareHOMHOTO aHaJIM3a CYIIECTBYIOIIMX 0a3 JaHHBIX
MUKpoOHoma uenoBeka. Co3laHHEe OCHOB [Jsl NEPCOHAIM3HPOBAHHOW MEOMLMHBI B 00jacTu
JMAarHOCTUKU M JISYEHUsI 3a00JIeBaHNH, OTIpeIeieMbIX HapyIIEHUIMH MUKPOOHUOTHI YEIOBEKa.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa
1. T'ennt [Tekct] = Genes IX : [yueOnuk asns By30B] / b. JIbtoun ; mep. ¢ 9-ro anm. uza. M. A. Koduaan
[u mp.] ; mox pen. A. B. PebpuxoBa .— M. : BUHOM. JIa6. 3nanuii, 2012 .— 896 c.
bazoBas xadenpa npenocTaBiseT IMTeparypy
1. 3. MakKonku "T'enom yenoseka". M. TexHocdepa, 2011

JomnonHurenbHas aureparypa

BbazoBas xadenpa mpeaocTaBisieT JUTEPATYPY

1. S.Schloissnig, M.Arumugam, S.Sunagawa, M.Mitreva, J.Tap, A.Zhu, A.Waller, D.Mende,
J.Kultima, J.Martin, K.Kota, S.Sunyaev, G.Weinstock, P.Bork. 2013. Genomic variation landscape of
the human gut microbiome. Nature. V.493. Ne7430. P.45-50.

2. S.Bengmark. 2012 Gut microbiota, immune development and function. Pharmacol Res. pii:
S1043-6618(12)00166-1.

3. J.Nicholson, E.Holmes, J., R.Burcelin, G.Gibson, W.Jia, S.Pettersson. 2012 Host-gut microbiota
metabolic interactions. Science. V.336. N6086. P.1262-7.

4. H.Flint, K.Scott, P.Louis, S.Duncan. 2012 The role of the gut microbiota in nutrition and health. Nat
Rev Gastroenterol Hepatol. V.10. N5. P.577-89.

5. J.Kelsen, G.Wu. 2012. The gut microbiota, environment and diseases of modern society. Gut
Microbes. V.3. N4. P.374-82.

6. H.Tilg, A.Kaser. 2011 Gut microbiome, obesity, and metabolic dysfunction. J.Clin Invest. V.121.
N6. P.2126-32.

7. C.Thum, A.Cookson, D.Otter, W.McNabb, A.Hodgkinson, J.Dyer, N.Roy. 2012. Can Nutritional
Modulation of Maternal Intestinal Microbiota Influence the Development of the Infant Gastrointestinal
Tract. J.Nutr. V.142. N11. P.1921-1928.

8. Y.Yamaguchi, J.Park, M.Inouye. 2011. Toxin-antitoxin systems in bacteria and archaea. Annu Rev
Genet. V.45. P.61-79.

9. V.Danilenko, O.Averina, M.Alekseeva, K.Klimina, E.Poluektova. 2012. The Toxin-Antitoxin
System Gene Polymorphism As a Marker for Species and Strain Identification of the Probiotic
Component of Human Microbiome. Abstracts of International Human Microbiome Congress. Paris.
P.19-21.

10. Structure, function and diversity of the healthy human microbiome. 2012. Nature. V.486.
P.207-214.

11. M.Arumugam, J.Raes, E.Pelletier, D.LePaslier. 2011. Enterotypes of the human gut microbiome.
Nature. V.473. N7346. P.174-180.

12. X.Morgan, N.Segata, C.Huttenhower. 2013. Biodiversity and functional genomics in the human
microbiome. Trends in Genetics. V.29. N1. P.51-58.

13. N.Segata, L.Waldron, A.Ballarini, V.Narasimhan, O.Jousson, C.Huttenhower. 2012. Metagenomic
microbial community profiling using unique clade-specific marker genes. Nat.Methods. V.9. N8.
P.811-814.

14. S.Schloissnig, M.Arumugam, S.Sunagawa, M.Mitreva, J.Tap, A.Zhu, A.Waller, D.Mende,
J.Kultima, J.Martin, K.Kota, S.Sunyaev, G.Weinstock, P.Bork. 2013. Genomic variation landscape of
the human gut microbiome. Nature. V.493. N7430. P.45

C.Palmer, E.Bik, D.Digiulio, D.Relman, P.Brown. 2007. Development of the Human Infant Intestinal
Microbiota. PLoS Biol 5:¢177.

15. F.Turroni, A.Ribbera, E.Foroni, Douwe van Sinderen, M. Ventura. 2008. Human gut micribiota and
bifidobacteria: from composition to functionality. Antonie van Leeuwenhoek. V.94. P.35-50.

16. M. Ventura, S.O’Flaherty, M.Claesson, F.Turroni, T.Klaenhammer, D.van Sinderen, and P.O’Toole.
2009. Genome-scale analyses of health-promoting bacteria: probiogenomics. Nat.Rev.Microbiol. V.7.
P61-71.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

Hay4no-0nbnuorpaduueckne u naTeHTHbIC 0a3bl JaHHBIX B 00JIACTH (PU3UKO-XUMHUYECKONH OUOIOTHH,
nocTymnHele 1o cetd MaTepHeT B OecriatHoM pekume - Science Citation Index (Web of Science),
Medline (PubMed), Hayunast snextponnas oubnmoreka (HOB), Poccuiickas marentnas bJ] ®I'Y
OUIIC u amepukanckas nateratHast b/l USPAFULL; snexTpoHHbIE agpeca KPYIHBIX HayYHBIX
W3/1aTeIbCTB, IPEIO0CTABISAIOINX JOCTYII K IOJIHBIM TEKCTaM TEKYIIUX M APXUBHBIM BBIITYCKaM 3THX
KYPHAJIOB.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

DNEeKTPOHHBIEC PECYPChI, BKITIOUAs JIOCTYI K 0a3aM JaHHBIX, TOCTYT K (poHmaM OUOIHUOTEKH.
http://www.ncbi.nlm.nih.gov/pubmed — 6a3a nanubIX crarei

st wactu 3anstuii notpedyercsa Zoom. Google Drive myis nqoctyna Kk MarepuaiaM Kypea.
[TpuBeTcTBYyeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJISl y4acTHsI B UHTEPAKTUBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOlM{d AWCUUIUIMHY, JOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKEH 3HAaThb OCHOBHBIC ONPEACIICHUSA NUCHUIIINHBI,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPEAYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— TpopaboTKy y4eOHOro Marepuaja, IMOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS];

— pelieHue 3a/1a4, IpeaIaracMblx CTyIEHTaM Ha 3aHATUSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

ITokazareneM BiajieHUS MaTepPHAIOM CIIYKUT yMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEIL.

BaxxHo 1oOuThCcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN M3YYCHHUSI OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaThCsi 3a KOHCYJABTAUSMH K
IIPENoJaBaTeo.

Bo3MoxeH npoMexyTOUHbIM KOHTPOJIb 3HaHUI CTYJEHTOB B BUJIE PELICHUs 3a7a4 B COOTBETCTBUU C
TEeMaTUKON 3aHSTUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: buorexnonorus
npo¢ujib NOATOTOBKH: buomMeaunuHCKUE TEXHOIOTUN
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa OMOMH(POPMATHKYN U CUCTEMHOUW OMOJIOTHH
Kypc: 1
KBaJU(PUKAHA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: B.H. anunenko, n-p 6uon. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCHMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-2.1 NmeeT npeacTaBieHre O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4ecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel  mpodeccrnoHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

IMK-1.5 CrnocobeH co3naBarh MpOrpaMMHBIE CpPEACTBA W

0a3pl JAHHBIX, HCIHOJb3yeMble B OHWOMHXCHEPHH H
OMoMH(pOpPMAaTHKE

[IK-1.3 CnocoOeH  BbABHrarb  THUIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX

SIBIICHUW W TPOIIECCOB, OLIEHWBATh Ka4€CTBO pa3pabOTaHHOM
MOZEIIN

[IK-1.2 CnocobeH HWCHONB30BaTh CHEIHATH3UPOBAHHEIC
3HaHHA (YHIAMEHTAIBHBIX Pa3esiOB MaTeMaTUKH, (hU3UKH,
XUMHUM ¥ OHOJNIOTMM JJIsI TOCTAaHOBKM W pEIICHHS
HayYHO-HCCIIEI0BATEILCKIX 3aja4 B obnactu
OMOMHXXEHEPUU B OMOUH(POPMATHKU

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.4 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHus AUCIUILUIMHEL «BBeieHNe B METareHOMUKY» 00yJaroIIniCs TOJHKEH:

3HATb:

- pa3HOOOpa3re MUKPOOPTaHU3MOB YEJIOBEKa;

- pOJIb MUKPOOHOTHI (MHKpOOHMOMA) YeJIOBEKa B HOPME U TIATOJIOTHH;

- OMoMapKepbl IS IMarHOCTUKN U METareHOMHOTO aHaJIH3a;

- METOJIBI HCCIIEJOBaHUSI MEKPOOHOTHI (MUKPOOHOMA) YEIOBEKa;

- IOCTIDKCHUS M IEPCTICKTUBBI HCCIICIOBAHUS MUKPOOHOTHI (MUKPOOHOMA) YEITIOBEKA,

- METO/bI pabOThI C MUKPOOPTaHU3MaMH.
YMeThb:

- TOJIB30BaThCc VIHTEpHET W CIPaBOYHOM JHMTEpaTypod MO OWOJOTMM HAyYHOTO W MPUKIATHOTO
XapakTepa Juis ObICTPOro MOUCKA HEOOXOAUMBIX JTAaHHBIX M NOHSTHIA;

- CpaBHHUBATh MEXY COOO0 CTpOCHHUE, CBOMCTBA, (DYHKIIUH OHOJIIOTHYECKIX OOBEKTOB;

- TPUMEHSTh OCHOBHBIE METOJbI HCCIEOBAHUS MHKPOOMOTHI (MHKpOOHMOMa) YellOBeKa B HAay4YHBIX

HCCIICAOBAHUAX

- IPUMEHSTH OCHOBHBIE METO/IbI PA0OTHI C MUKPOOPTaHM3MaMHU NIpU padoTe B TabOpaTopuu.

BJIaJeTh:

- HaBBIKAMH OCBOEHUS 00IBIIOT0 00BhEMa HHPOPMAITNY;
- KyJABTYpPOHl TIIOCTAaHOBKH W MOJCJIUPOBAHUS OWOJOTHYECKHUX 3aJad HM3yYeHHs pPa3sHOO0Opas3us

MUKPOOPraHn3MOB 4YE€JIOBCKA .




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

Bo Bpemst Teky1ero KOHTPOIISt CTYJCHT JOJDKEH YMETh OTBETHTh Ha CJICTYIOIINE BOIIPOCHI:

1. Posiib MUKpOOMOTHI YeI0BeKa B MOAACPIKAHUH ToMeocTasa opranu3Ma. CBsi3b ¢ 3a00JICBaHHSAMH.
2. Pa3zHOOOpa3ne MUKPOOHOTHI YEIOBEKA .

3. CoBpeMeHHbIE METO/Ibl aHATTN3a PA3HOOOpa3Usi MUKPOOHOMA.

4. MeTaTpaHCKPUIITOMHKA, METAIIPOTEOMHKA H METa0O0JIOMHKA.

5. @®yHKIMOHaNbHAsA  MeTareHoMuka. HoBble TeHbl, MHKPOOHBIE IyTH, HCCIEJOBaHMSA
AHTHOMOTHUKOPE3UCTEHTHOCTH.

6. Knaccmbm(aum[ CHUCTEM TOKCHMH-aHTUTOKCHH 6aKTepHﬁ, OMOMHUILIEHH U MEXaHH3MBI ,I[eI\/IICTBI/ISI.
7. HpO6I/IOTI/IKI/I — HPUMCHCHUC, MCXAaHU3MbI )ICI\/’ICTBI/IH, MEPCICKTUBLI UCTIOJIb30BAHUH.
8. CpaBHI/ITCJ'IBHaH TCHOMHKaA 63KTepHﬁ MI/IKpOGI/IOTI:I KHIICYHHWKA YCJIOBCKA.

9. Co3nmaHue OCHOB Ui TEPCOHATM3MPOBAHHOW MEIUIIMHBI B OOJACTH JUATHOCTHKH W JICUCHHMS
3a00J1€BaHMIA.

10. dynxkunoHanbHbIe OMOMapKeps! (TeHbI) Ul AMATHOCTUKY U METareHOMHOTO aHAJIM3a.
11. bakTepuanbHasi TpaHCIIIIAHTAIHS.

Bo BpeMA 3aHATHI MOTYT IPOXOAUTb MHTCPAKTUBHBIC 06CY)K,I[CHI/I$I B HaTax Kypca, 4To 6y,Z[CT SABIIATHCA
JIOMAIITHUM 3aJlaHuEM. YCIICIITHOE BBHITIOJIHEHHUE BCEX 3aJaHHM I10 KypCy U BBIIIOJIHCHUC KOHTPOJIbHBIX
Cpc30B 3HAHUN AacT NMPEUMYIICCTBO HA 9K3aMCHC U ,Z[I/I(i)(i)epeHL[I/IpOBaHHOM 3a4cCTC.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Poiib MHKpPOOMOTHI YeI0BEeKa B MOAACPIKAHUH ToMeocTasa opranu3mMa. CBsi3b ¢ 3a00JICBaHHSAMH.
2. Pa3zHOOOpazne MUKPOOHOTHI YEIOBEKA .

3. CoBpeMeHHbIE METO/Ibl aHATTN3a PA3HOO0Ppa3Us MUKPOOHOMA.

4. MetaTpaHCKPUIITOMHKA, METAIIPOTEOMHKA M METa0O0JIOMHKA.

5. @®yHKIMOHaNbHAsA  MeTareHoMuka. HoBble TeHbl, MHKPOOHBIE IyTH, HCCIEJOBaHMA
AHTHOMOTHUKOPE3UCTEHTHOCTH.

6. Knaccmbm(aum[ CHUCTEM TOKCHMH-aHTUTOKCHH 6aKTepHﬁ, OMOMMUILIEHH U MEXaHH3MBI ,I[eI\/IICTBI/ISI.
7. HpO6I/IOTI/IKI/I — HPUMCHCHUC, MCXAHU3MBbI )ICI\/’ICTBI/IH, MEPCICKTUBLI UCTIOJIb30BAHUH.
8. CpaBHI/ITCJ'IBHaH TCHOMHKaA 63KTepHﬁ MI/IKpOGI/IOTI:I KHIICYHHUKA YCJIOBCKA.

9. Co3nmaHue OCHOB JUIs TEPCOHATM3HUPOBAHHOW MEIUIIMHBI B OOJACTH JUATHOCTHKH W JICUCHHS
3a00J1€BaHMIA.

10. dynxkunoHanbHbIe OMOMapKepsl (TeHbI) Ul AUATHOCTUKY U METareHOMHOT'O aHAJIM3a.
11. bakTepuanbHasi TpaHCIIIIAHTAIHS.

[Mpumeps! OUIETOB:

buner Nel

[TpoOnoTHKYM — NpUMEHEHNE, MEXaHN3Mbl I€HCTBUS, IEPCIEKTUBBI NCTIOIb30BAHHS.
buner Ne2

MukpoOroTa yenoBeka

bunet Ne3

MerarpaHCKpUIITOMUKA

buner Ne4

MeranporeoMuka

bunet Ne5

Knaccudukanus crcreM TOKCHH-aHTHTOKCHH OaKTepHid

Kpurepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI CTYACHTY, I[TOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.



Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka omm4yHO (8 OamwioB) -  BBICTAaBISIETCSl  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopouio (7 6ayuioB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYCHHBIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.

Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaraeT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa MPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0aijIoB) - BBICTABISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYLIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IOJIy4YEHHbIC 3HAHUS Ha NPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUUYECTBO HETOUHOCTEH.

OneHka ymoOBIETBOPUTENHHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

OneHka HEeYIOBIETBOPUTEILHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBINA HE 3HAeT OonblIeii yacTu
OCHOBHOTO COACp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT TrpyOble OIMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimune ommOKy B (HOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3aj1ay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennu yctHOro auddepeHnpoBaHHOTO 3aueTa o0y4aronieMycs npenocrasisiercst 30 MUHYT
Ha moarotoBky. Ompoc oOydvaromierocss mo Owiery Ha ycTHOM auddepeHmHpoBaHHOM 3a4eTe He
JOJDKEH TIPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.



