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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

JaTh CTYJCHTaM HanOoJjee BasKHbIC IPECTABIECHHS O METareHOME YeJIOBEKa, €r0 U3MEHEHUH B HOPME U
MIaTOJIOTUU M O COBPEMEHHBIX METOJaX MCCICIOBaHHMS, IPUMEHSIEMbIX B 3TOW OOJACTH JUIsl M3yYCHHUS
pa3HoO00pa3usi MUKPOOPTaHU3MOB.

3agaun AUCHMIIHHBI
* (hopMHupoBaHrE 0A30BBIX 3HAHUI O 3aKOHOMEPHOCTSIX B3aUMOCBSI3H MEXIY CTPYKTYpoi U (yHKumen
MHUKpPOOHOTO COOOIIECTBA, UX B3aMMOCBS3H C YEJIOBEKOM U BIMSHHM HA UMYHHYIO, HEPBHYIO U JApyIue
CUCTEMBI YEJIOBEKA;
* NPAaKTUYECKOE OCBOCHHE CTYICHTAaMH METONOB HCCIEAOBAaHUS pa3HOOOpasusi MUKPOOPTaHU3MOB
4eJI0BEKa;
* (GopMHpPOBaHHE Yy CTYIEHTOB OCHOBHBIX JKCICPUMEHTAJbHBIX HABBHIKOB U IPHOOpPETCHHE HMHU
MPAaKTHYECKOTO OIBITA, HEOOXOJUMOTO AJIsl IPOBEICHNUS CAaMOCTOSTENIbHBIX HayYHBIX MCCIEJOBAaHUN B
00JIaCTH U3y4YeHUs pa3HO00pa3usi MUKPOOPTaHU3MOB.

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 npeacrapieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON IeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

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

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAUECTBO pa3padoTaHHON

[IK-1 CnocoGen craBuTh, hOopMann30BbIBaTh 1 |MOICIIH

pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIEeI0BaTh MaTEMaTHYECKHE MOIETH
U3y4aeMbIX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYYHbIE PE3ysIbTaThl

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyecKkue u (Win)

SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HaydyHOW 3ajjady€ W MHTEPIPETHPOBATh IOIYYEHHBIC
PpE3yNbTaThI

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILINHE (MOIYJII0)
B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYaOINeCst JOJDKHBI
3HATh:
- pa3HOOOpa3re MUKPOOPTaHU3MOB YEJIOBEKa;
- pOJIb MUKPOOHOTHI (MHKpOOHMOMA) YEeJIOBEKa B HOPME U TIATOJIOTHH;
- OMoMapKepbl IS IMarHOCTUKN U METareHOMHOTO aHaJIH3a;
- METOJIBI HCCIIEJOBaHUSI MUKPOOHOTHI (MUKPOOHOMA) YETOBEKa;
- IOCTIDKCHUS M IEPCTIEKTUBBI HCCIICIOBAHUS MUKPOOHOTHI (MUKPOOHOMA) YEITIOBEKA,
- METO/bI pa0OTHI C MUKPOOPTaHU3MaMH.
YMETb:



- TOJIB30BaThC VIHTEpHET W CIPaBOYHOM JHMTEpaTypod MO OWOJOrMM HAyYHOTO W MPUKIATHOTO
XapakTepa Juis ObICTPOro MOUCKA HEOOXOAUMBIX JITAHHBIX M NOHSTHIA;

- CpaBHHUBATh MEXY COOO0H CTpOCHHUE, CBOMCTBA, DYHKIIUH OHOJIOTHYECKIX OOBEKTOB;

- NPHUMEHATh OCHOBHBIE METOZBI HMCCIICIOBAaHUS MHKPOOHOTH (MUKpPOOMOMA) YENOBEKa B HAyYHBIX
MCCIICIOBAaHHSIX;

- IPUMEHSATH OCHOBHBIE METO/IbI PA0OTHI C MUKPOOPTaHM3MaMHU NIpU padoTe B TabOpaTopHu.

BJIAJIETh:

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00BhEMa HHPOPMAIINY;
- KyJABTYpPOH TIIOCTAaHOBKM W MOJCJIMPOBAHUS OWOJOTHYECKHUX 3adad HM3yYeHHs pPa3sHOO0Opas3us
MHKPOOPTaHU3MOB YEJIOBEKa .

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOThI
pabora
1 Muxkpo6roTa (MUKpOOHOM) YeTloBeKa 2 1
) MukpoOuoTa Kak  HOBBIM  Opras; 4 )
(GYHKIIMM B HOPME U TIPH ATOJIOTUU
[IpobuoTuku — NPUMEHEHHE,
3 MEXaHM3MBbl JIEWCTBUSI, TIE€PCIIEKTHBBI 4 2
UCTIONTb30BaHUS

ITocTreHOMHbBIE TEXHOJOTMH (-OMHKN),
4 HCIIONb3yEMBIE npu HU3Y4YECHUU 4 2
MHUKPOOHOTHI (MUKpOOHOMA) YeToBEeKa

OyHKUMOHATILHBIE OMOMapKepbl (TeHbI)

5 JUIS JWArHOCTUKA W METareHOMHOI'O 4 2
aHajmsa

6 buomumenn u MeXaHU3MBI JIEHCTBUS 4 )
cucTeM TOKCHH-aHTHUTOKCUH Il Tina

7 CpaBHUTENbHAS TEHOMHKA OaKTepwid 4 )
MUKPOOHOTHI KHIIIEYHHKA YeTIOBEKa
Hocrmkenus H MEePCTIIEKTUBBI

8 HCCIIEI0OBaHUS MHUKPOOHOTHI 4 2
(MuKpOOMOMA) YeTOBEKA

Htoro yacos 30 15

[TonroToBka K 3K3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 45 vac., 1 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)

1. MukpobuoTa (MUKpOOHOM) YeIOBeKa



Pa3znooOpasue Oakrepuil B JKEMyIOYHO-KHUIIEYHOM TpakTe dejaoBeKa. OTKPBITHE HECKOJIBKUX
SHTEPOTHUIIOB KULIEYHHKA YenoBeka. Co3aanne OCHOBBI AJISl AUATHOCTHKH Pa3IHMYHBIX 3a00JIE€BaHUIA C
UCTIONIb30BaHUEM IapaMeTpoB MuKpoOnoma. @DopMHpOBaHME KPYIHBIX HAIMOHAJIBHBIX |
MEXIyHapOAHBIX NPOCKTOB. BO3MOXHOCTH HCIONB30BaHMA 3HAHUHM [UIi HOBOTO HAalpaBJICHUS
[EPCOHAIM3UPOBAHHON MEIULIUHBI.

2. Mukpo61oTa KaKk HOBBII OpraH; QyHKIIMU B HOPME U ITPU HATOJIOTUH

MukpoOroTa yenoBeka U ero 340poBbe. MUKpoOHMOTa — 4YacTh MeTareHoMa 4denoBeka. Kuieunas
MHUKPOOHOTA MPH Pa3BUTHH U OOJIC3HU.

3. HpO6I/IOTI/IKI/I — HPUMCHCHUC, MCXAaHU3MbI HeﬁCTBHH, MEPCICKTUBLI UCTIOJIb30BaHUA

OcHoBa MeTabOJIIMYECKOTO B3aWMOJECHCTBUS MEXKAY XO3IMHOM M €ro KWIIEYHOH MHUKPOOHOTOMH.
[IpobuoTHUECKE MEKPOOPTaHU3MBbI — KITFOUEBOW OCHOBHOM KOMIIOHEHT MUKPOOHOTHI YETIOBEKA.

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

CpaBHuTeNnbHAS (PYHKIIMOHATHHASI TCHOMUKA.
MeTareHomMuka.

TpauckpunTOMUKAa.

[Iporeomuxa.

MeTtaboIoMHUKa.

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

Krnaccudukamust cucteM TOKCHH-aHTUTOKCHH Oakrepuil. CHCTeMbl TOKCHH-aHTHTOKCHH Il Thma y
OakTepuii MUKpOOHOMa YeIIOBEKa.

6. buomuIlleH 1 MEXaHU3MBI JEUCTBUS CUCTEM TOKCUH-aHTUTOKCHH Il Trma
CucreM TokcuH-aHTUTOKCHH MazE-MazF. Cucrem ToxcuH-antutokcud RelB-RelE.
7. CpaBHHTEIbHAS TCHOMUKA OaKTEpUll MUKPOOHOTHI KHIIIEYHUKA YEITOBEKa

CpaBHuTenbHass reHoMuKa  Oudupobakrepuii. CpaBHUTeNbHAs TEHOMHKA  JIAKTOOAITWILI.
CpaBHUTEIbHAS TCHOMUKA OaKTEepHid APYTUX (UIOTUIIOB MUKPOOHOMA KUIIICYHHKA YEIIOBEKA.

8. JlocTrKeHHs U IEPCIEKTUBBI HCCIIE0BaHUSI MUKPOOHUOTHI (MUKPOOHOMa) YeTIoBEKa

Pa3paboTka KOMITBIOTEPHBIX MIPOTPaMM JUIi METareHOMHOTO aHaJHM3a CYIIECTBYIOIIMX 0a3 JaHHBIX
MUKpoOHoma uenoBeka. Co3laHHe OCHOB JJsl TEPCOHAIM3HPOBAHHOW MEOMLMHBI B 00jacTu
JMAarHOCTUKU M JISYEHUsI 3a00JIeBaHNH, OTIpeIeieMbIX HapyILICHUIMH MUKPOOHUOTHI YEIOBEKa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

1. 'ennt [Tekct] = Genes IX : [yueOnuk amns 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.



basoBas kadenpa npenocraBiaseT IUTepaTypy
1. . MakKonku "I'enom yenoseka". M. TexHocdepa, 2011

JomnonHutenbsHas auTeparypa

basoBas kadenpa npenocraBiaseT IUTepaTypy

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:e177.

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.
P.61-71.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

Hayuno-6ubnuorpaduueckne u naTeHTHbIC 0a3bl JaHHBIX B 00J1aCTH (PU3UKO-XUMHUYECKON OHOIOTHH,
JoCcTyTHbIe 1o ceTH MHTepHeT B OecruarHoM pexkume - Science Citation Index (Web of Science),
Medline (PubMed), Hayunas snexrponnas oubnmuorexa (HOb), Poccuiickas matentrast b/ ®I'Y
OUIIC u amepuxanckas narentHas bl USPAFULL; anexTpoHHBIE agpeca KPYMHBIX HAyYHBIX
U3JaTeNbCTB, NPEAOCTABIISIOUINX JOCTYI K TOJIHBIM TEKCTaM TEKYIIUX U apXUBHBIM BBITYCKaM 3THX
KYPHAJIOB.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



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

st wactu 3anstuii notpedyerca Zoom. Google Drive miis qoctyna Kk MarepuaiaM Kypcea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsl B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yarOlMid AWCUUIUIMHY, NOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHITHUHHBIM
arnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIEC OIpeNeTeHHs AUCIUILIMHBI,
YMETh IPUMEHSATH MOTyYCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 33714,

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro MarepHuayia, IOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Mokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYINHEHUN W3yYCHUs OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUI CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOH 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: buounxenepus n 6uonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kageapa OnonH(HOPMATUKU U CUCTEMHON OMOJIOTHH
Kypc: 1
kBaTuuKkanus: 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 Nmeer npeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

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

[IK-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

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIAThH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATLHON
IEITEILHOCTH

IMK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBAaHNN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3areim OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(BBC,[[€HI/IC B MCTAarcCHOMUKY» O6y‘IaIOH_H/II\/’IC$I JOJIDKCH:

3HAThb:

- pa3HOOOpa3re MUKPOOPTaHN3MOB YEJIOBEKa;

- pOJIb MUKPOOHOTHI (MUKpOOHMOMA) YeJIOBeKa B HOPME U NaTOJIOTHH;

- GuoMapkepbl Ui IMarHOCTUKH U METar€éHOMHOTO aHaJIN3a;

- METO/BI HCCIIEJOBaHUSI MUKPOOHUOTHI (MUKPOOHOMa) YEIOBEKA,;

- IOCTMXXEHUS U TIEPCIIEKTUBBI UCCIIEI0BAHUS MUKPOOUOTHI (MUKPOOHOMA) YEIOBEKa;

- MCTOJbI pa6OTBI C MUKpPOOpTaHU3MaMH.

yMeTh:

- 1oJb30BaThesi VIHTEpHET M CIPaBOYHOW JHMTEpaTypod MO OHOJOTMH HAYYHOTO M IPHKIAJHOTO
Xapakrepa JuIst ObICTPOro MOUCKa HEOOXOIMMBIX TaHHBIX M OHSITHH;

- CpaBHHBATh MEXTy cO00H cTpoeHuE, CBOMCTBA, PYHKIIUKN OMOIOTHYECKUX 0OBEKTOB;

- TPUMEHSTh OCHOBHBIE METOIBI HCCIICJOBAHUS MHUKPOOMOTHI (MHKpOOMOMA) YeJIOBEKa B HAyYHBIX

HUCCIICOOBaHUAX

- IPUMCHATH OCHOBHBIC MCTO/IbI pa6OTBI C MUKPOOpTaHu3MaMu IIpu pa60Te B naGopaTopHH.

BJIAA€Th:

- HaBbIKAMH OCBOEHUS 00JpII0T0 00BhEMa HHPOPMALINY;
- KyJABTYpPOH TIIOCTAaHOBKM U MOJEGJIUPOBAHUS OHONOTHYECKHUX 3aJad M3yYeHHs pPa3HOO0Opas3us

MHUKPOOPTaHU3MOB YCJIOBCKA .

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo BpEMs TCKYIICTO KOHTPOJIA CTYACHT JOJDKCH YMCTh OTBCTUTDH HA CJICAYIOIIUC BOIMPOCHI:

1. Ponb MI/IKp06I/IOTBI YCJIOBCKA B MMOAACPIKAHUN TOMCOCTAa3a OpraHu3ma. CB3b ¢ 3a00JICBAHUSIMH.

2. PazHooOpa3ue MUKPOOHOTHI YEIOBEKa .

3. COBpeMCHHLIe MCTOAbI aHaJIn3a pa3H006pa3I/I$1 MI/IKp06I/IOMa.

4. MeTanaHCKpI/IHTOMI/IKa, MCTaNpOTCOMHUKA U METa0O0JIOMUKA.

5. OyHKUUOHAJbHAA
AHTHOMOTHUKOPE3UCTEHTHOCTH.

METarCHOMUKaA.

Hosrie T'CHBI, MI/IKpO6HLI€ nyTH, HCCIICAOBAHUA

6. Kinaccudukaius cucteM TOKCHH-aHTUTOKCHUH OakTeprii, OMOMUIIIEHN ¥ MEXaHU3MBI JICHCTBUSL.

7. llpoObroTHKHM — TIPUMEHEHNE, MEXaHNU3MbI JISHCTBUS, TIEPCTIICKTUBEI HCITOb30BAHUSI.

8. CpaBHuUTEIbHAs TCHOMUKA OAaKTEpHii MUKPOOHOTHI KMIIIEYHNKA YEIOBEKA.




9. Co3manrie OCHOB Ui TEPCOHAIM3UPOBAHHOW MEAWIMHBI B OOJACTH JMArHOCTUKUA W JICYCHUS
3a00JIEBAHUIA.

10. ®yHkunoHaIbHBIE OMOMapKEPHI (TE€HB) IS JMarHOCTUKYA M METareHOMHOTO aHaJIn3a.
11. bakTepuaneHas TpaHCIIJIAHTALHS.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH MHTEPAKTUBHBIC OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMAILHUM 3a/laHueM. YCIICIIHOE BBHIIIOJHEHNE BCEX 3aJaHUM MO KYpPCY M BBIIOJIHEHUE KOHTPOJBHBIX
CpPE30B 3HAHMI JaeT MPEUMYILECTBO Ha K3aMeHe U A HepeHINPOBAHHOM 3a4eTe.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Poib MUKpOOHOTHI 4eTIOBEKA B TIOAJIEPKAaHUH TOMeocTa3a opranusma. CBssb ¢ 3a001€BaHUSMHU.
2. PazHooOpa3ue MUKPOOHOTHI YEIOBEKA .

3. CoBpeMeHHbBIE METObI aHATTN3a PA3HOO0Ppa3Us MUKPOOHOMA.

4. MeTtaTpaHCKpPUIITOMUKA, METAIIPOTEOMHKA U METa0O0JIOMHUKA.

5. q)}’HKI_II/IOHaJ'H)HaH METarCHOMUKaA. Hosrie T'CHBI, MI/IKpO6HBIG nyTH, HCCIICAOBAHUA
aHTI/I6I/IOTI/IKOpESI/ICTCHTHOCTI/I .

6. Kitaccugukanus cucteM TOKCMH-aHTUTOKCUH OakTepuil, OMOMUIIIEHN U MEXaHU3MBbI JCHCTBUSL.
7. llpoObruoTHKHM — TIPUMEHEHNE, MEXaHNU3MbI JICHCTBUS, TIEPCTIICKTUBEI HCITOIB30BAHUSI.

8. CpaBHuUTEIbHAs TCHOMUKA OAKTEpHii MUKPOOHOTHI KMIIIEYHNKA YEIOBEKA.

9. Co3maHue OCHOB [yl TEPCOHAIM3MPOBAHHOW MEAWIMHBI B OONACTH JMArHOCTUKU W JICYCHUS
3a00JIeBaHUH.

10. ®yHkunoHambHBIE OMOMapKEPHI (TE€HBI) IS JUarHOCTUKYA U METareHOMHOTO aHaJIn3a.

11. bakTepuansHas TpaHCIIJIAHTALMS.

[Tpumepsl OuIETOB:

Buer Nel

[IpobuoTHKN — NpUMEHEeHHEe, MEXaHU3MbI JICHCTBHS, IEPCIEKTHBBI HCIIOIb30BaHMUS.

buter Ne2

MuxkpobuoTa yenoBeka

Bbuer Ne3

MerarpaHCKpUIITOMHKA

buer Ne4

MertanpoTreoMuka

Buer Ne5

Knaccudukanus cucrem TOKCHH-aHTUTOKCHH OaKkTepuit

Kputepun onennBanus
Onenka ommyno (10 OamnoB) - BBICTABIISIETCSI  CTY[ACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOMIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommyHOo (9 0OamioB) -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka ommyHO (8 0amwuioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MIPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.
Ouenka xopouio (7 6aIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
[0 CYIIECTBY M3JaraeT ero, yMeeT NPUMEHSTH MOJy4YeHHBbIC 3HAHUS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomuro (6 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPAMOTHO H
[I0 CYILLECTBY H3JaraeT €ro, yMeeT NPUMEHATh IOJIY4YEHHbIE 3HAHUS Ha IPAKTUKE, HO JIOIYCKaeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.



Ouenka xopomo (5 0a/uioB) - BBICTABISCTCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT MaTepHal,
IPAMOTHO M IO CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTH IOJy4YCHHbIC 3HAHMS Ha IMPAKTHKE, HO
JOIYCKaeT B OTBETE WIM B PEIICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OmeHka ymoBIETBOPUTEIbHO (4 Oaia) - BBICTABIACTCS CTYACHTY, NOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTMYECKOU MOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO MaTepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3/eibl y4eOHON HPOrpaMMbl, HEOOXOAUMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OueHka ymoBineTBOpuTeNIbHO (3 Oamia) - BBICTABIACTCS CTYACHTY, NOKa3aBIIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOrPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHOM MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIETBOPHUTENBHO (2 0aia) - BEICTABISCTCS CTYJCHTY, KOTOPBIN HE 3HAeT OOJbILEH YacTh
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeynoBiaeTBOpuTeabHO (1 Gayur) - BBICTABISIETCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (GpopMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennu yctHoro auddepeHnrpoBaHHOTO 3aueTa o0y4daronieMycs npenocrasisiercst 30 MUHYT
Ha moarotoBky. Ompoc oOydvaromierocss mo Owiery Ha ycTHOM auddepeHmHpoBaHHOM 3aveTe He
JOJDKEH TPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.



