degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: T'enomuka
0 HANIPaBJICHUIO: buorexnonorus
HpO(l)I(lJIb MnoATrOTOBKMU: bromeaunuHckre TEXHOIOr N

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadenpa GU3NKO-XMMUIECKON OMOIOTHH U OMOTEXHOIOTHH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

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

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: A.A. By3nuH, 1-p 6uoin. Hayk

[Iporpamma obcyxieHa Ha 3acefjanni Kadenapbl GU3NKO-XUMUIecKor Oronorun u ouorexuonoruu 23.05.2022



AHHOTANMA

Kypc paccMarpuBaeT TeopeTHYECKHE U TPAKTUYECKUE ACTIEKTHI TCHOMUKH U METar€HOMHUKHU. bynyT OCBEIIEeHbI
cienyronme paszaeibl: Kak ycTpoeHBI TEHOMBI M Kak OHM pabotaror, Metonbl cekBenmpoBanusi JIHK -
TPaJMIMOHHBIE M HOBBIX IOKOJEHWH, MonekynsipHele ©0a3bl JaHHBIX M aHHOTAUMA TE€HOMHBIX
[I0CJIEI0BATEIBHOCTEN , 3BONIIOLIMS T€HOMOB, OpraHu3aiysi FeHOMOB Pa3JIM4YHbIX I'PYIII OPraHU3MOB.

1. lean u 3apa4un

Heap AucHUNIHHBI
- chopMupoBarth y CTy/IEHTOB TIpe/icTaBlIeHNE 00 00JacTH HCCIeIOBaHNsI TEHOMHUKH.

3agaum AUCHUILUIMHBI

- c(hopMUpOBaTh NPECTAaBIEHNE 00 OCHOBHBIX BOIIPOCAX METar€HOMHUKH U TeHOMUKH:

- OpraHu3aIMs TeHOMOB Pa3HbIX MHUKPOOPTaHU3MOB.*Kakue opraHi3Mbl IPUCYTCTBYIOT B cOO0IIeCTBE?
» Kak 3T opraHu3Mbl B3aMOCBSI3aHbI U KaK (YHKIMOHUPYET cOoOoO0ImEecTBO B 1esioM? *Kakyio mosib3y
MOKET IMOJYYHUTh OT 3TUX OPraHu3MOB 4YenoBek? OOnacTu NpuMeHeHHs MerareHoMukH: * [TomydeHue
nHpopManuu o Bcex Gopmax ku3HH Ha Iuianere ¢ OOHapyKeHHE HOBBIX (MPAKTHUYECKU TTOJIC3HBIX)
(depmeHTOB M MeTaboiuTOB * MccienoBaHue BIMSHHS 3arpsS3HEHUH Ha SKOCHUCTEMBl U BBISBICHHE
COO0IIECTB, CIIOCOOHBIX K OUMCTKE 3arpsA3HEHHBIX 3KOocHUCTeM * VccnenoBaHue BIUSHUS MUKpOOHOMa
YeJI0BeKa Ha ero 310poBke * [laneoreHomuka.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CHUTyallud Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1€l Kak I10CJIE0BaTeIbHOCTh I1aroB,
NpEeNBHUIA PE3YNbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  Ha  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOILIEHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

OIIK-1.1 3maer w cmocobeH  HCMONB30Barb B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HayyHble 3HaHMA B  00JacTH  OWOJOTMYECKHX U
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pPE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHATBHOM e TEIbHOCTH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HayYHBIX 3HAHUH B 00JIACTH OMOJIOTMYECKHUX U
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.3 TIloHumaer MEXIUCUMIUIMHADHBIE CBA3H B
00JIaCTSIX XWUMHUM, OWOIIOTUH, MaTeMaThuku W (U3HKH U
cnocobeH WX  OPUMEHSATh NpPH  pEelIeHWH 33434
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-1.4 CnocobeH IUIaHUPOBaTh, OPraHW30BBIBATH U
MPOBOIUTH HAyYHO-MCCIIEAOBATEIILCKUE paboThl B 00IACTH
OMOTEXHOJIOTUH, TPOBOAWTH  KOPPEKTHYI  00paboTKy
pe3yabTaToB OKCIEPHUMEHTOB M JejaTh 00OCHOBaHHBIC
3aKJIFOYECHUS U BBIBOJIBI

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIaCTH CBOEH |Mcciie/ioBaHU B o0mactu  cBoeld  mpodeccroHalbHON
poeCCUOHANBHOM I TENFHOCTH, CIIOCOOCH | ASSITENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD




Ha HaYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Brnaneer mnpodeccHOHAIbHON TEpMHHOJIOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAyYHOW IESATENBHOCTH B pPaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILINHE (MOTYJII0)
B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYatOINeCs JOJDKHBI
3HATh:
- TEOPETUYECKHE OCHOBBI METOJIOB FTEHOMHKH M METareHOMHKH.
YMETb:
- (hopMyIHpPOBATh M IUTAHUPOBATH 33a4M HCCIICAOBAHUI B 00JIaCTH COBPEMEHHON TeHOMUKHU;
- C TIOMOIIBI0 TEPCOHAILHOTO KOMITBIOTEPAa HAXOIUTh OuOIMorpadguyeckyro MHPOPMAIUIO 10
3aJ]aHHOU TEMaTHKe;
- BOCIIPOM3BOJHUTH COBPEMEHHBIE METObI HMCCIICIOBAaHUS M pa3padarbiBaTh HOBBIE METOIUYECKHE
TIOXO/IBI JIUTS PELICHUS 3a/1a4;
- UCIIOJIb30BaTh TEOPETHYECKHUE M METOIMUYECKHE MOAXO0/IbI, 00CYKIaeMBbIe B Kypce.
BJIQJICT!
- METOIMKaMH TUIAHUPOBAHHS ¥ aHAJIM3a JJAHHBIX TCHOMHBIX SKCIIEPUMEHTOB;
- OCHOBHBIMH METOZaMH J1a00paTOpHO-OMOXUMHYECKOW M MHCTPYMEHTAILHON TUarHOCTHKH.

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

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 BBenenne u ucTopHsi TEHOMUKH 2 2 2
) Kak ycTpoeHBI TE€HOMBI M Kak OHH ) ) )
paborarot
3 OCHOBHBIE  METOABI  CEKBEHHPOBAHMS ) ’ )
JHK
Monekynspapie  0a3bl  JAaHHBIX U
4 aHHOTAIIUI T€HOMHBIX 2 2 2
MOCJIEI0BATEIbHOCTEH
5 OBoJIIOLUS TEHOMOB 2 2 2
6 Opranu3anys TeHOMOB Pa3IMYHbIX TPy ) ’ )
OpPTraHUu3MOB
7 OyHKIHMOHAIbHASI TEHOMUKA 3 3 3
Hroro yacos 15 15 15
[ToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.ex.

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

1. BBeneHue 1 uCTopusi TCHOMUKHU




DBoIONHS MOIXOA0B K pacuIn(poBKe TeHOMHBIX MOCIIE0BATEIbHOCTEH.
2. Kak ycTpoeHbI TeHOMBI ¥ Kak OHH paboTaroT

Kaxk ycTpoeHbI TeHOMBI M KaK OHU pa0oTaloT.
[MocTpoeHre OCHOBHBIX KOHIICTIITUI MOJIEKYJISIPHOW OHOJIOTHH.

3. OcHoBHBIE MeTObI cekBeHUpoBanus JJTHK

Metonst cexksernpoBanus JJHK - TpaauninoHHble ¥ HOBBIX MTOKOJIECHHI.

CexBenupoBanre JIHK mo metomy CoHrepa: BO3MOXKHOCTA U OorpaHudeHus. [IpuHiun meictaus,
JOCTOMHCTBA U HEIOCTATKA T€HOMHBIX CEKBEHATOPOB BTOPOI'O U TPETHETO MTOKOJIICHUH.

4. MOJ'IGKy.]'IHpHBIe 0a3ml JaHHBIX 1 aHHOTAalWsA I'CHOMHBIX HOCHCI[OBaTeHBHOCTGﬁ

Monekynsipable 6a3bI JaHHBIX.
AHHOTAIMS TEHOMHBIX MOCIIE0BATEIbHOCTEN: OCHOBHBIE 33J]a4l U MOAXOJbI K UX PELICHUIO.

5. DBOJIIOLUS TEHOMOB

Pannue sramnst 3Bomtonuu resomoB. Mup PHK. YpoBau n3menenuii renoma. OTHOCUTEIBHBINA BKJIA
MYTaLMOHHBIX U PEKOMOMHAIIMOHHBIX MPOLIECCOB B SBOJIOLUIO TeHOMa. MOOMIIbHBIE TeHETHYECKHE
9NIEMEHTHI KaK ropsune Touku pekomOnHauumu. Kiaccudukarys, cTpoeHHe U OCHOBHBIE CBOWCTBA
MOOMJIBHBIX TEHETHYECKHX 3JIEMEHTOB 3yKapuoT. Kiaccudukanus, cTpoeHre 1 OCHOBHBIE CBOICTBa
MOOMJIBHBIX T'€HETHMYECKHX JJIEMEHTOB MHPOKApHOT. Bkiaa ropu3oHTaIbHOrO INepeHoca I'eHOB B
SBOJIIOLIMIO TEHOMOB MPO- U 3YKapHoT. OCTpOBa MaTOr€HHOCTH.

6. OpFaHI/IBHLII/Iﬂ TCHOMOB PA3JIMYHbIX I'PYHIT OPraHu3MOB

OOcyxaeHrne XapakTepHBIX OCOOCHHOCTEH T€HOMOB OakTepuii, apxed, TIpuOOB, pPaCTCHHIA,
KHUBOTHBIX, YEJIOBEKA.

7. yHKIIMOHAIbHAS TCHOMHUKA

[logxoapl K wuIeHTH(PHUKALWKM TEHOB B TEHOMHBIX IIOCICAOBATEIBHOCTIX W ONPEACICHHUIO HX
¢bynkiuii. KoHuenuus MHHHManbHOTO reHoma. IIpuponHble MHUHMMaibHBIE T€HOMBI OaKTepHii,
apxei, 3yKapuoT — UX pa3Mep, YUCIIO TeHOB, 0COOEHHOCTH OpraHU3alHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0MMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueOHast aymutopus ¢ 1ockoi. OGopyioBanue sl IEMOHCTPAIIUH MPE3SHTAIUH.
6.IlepeyeHnb pexoMeHYeMOM JINTEPATYPHI
OcHoBHas 1uTeparypa
Jlureparypy npenocrasisieT 6a30Basi OpraHU3aLHs

l'ennannii MyrtoBun: Knuandeckas reHeTuka. [ eHoMuKa v IpoTeOMHKa HACTIEICTBEHHOMN MaTOMIOTHH.
Yuebnoe nocodue I'DOTAP-Menua, 2010 1.

JomonanTtenyHas uTeparypa
1. I'enst [Tekcr]/b. JIptoun , -M., Mup, 1987

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

cmm-mipt.ru



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Cucrema aucrannuonHoro ooyuenust Google Meet win Zoom.
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 pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCUICHUS PA3JIMYHBIX 3a1a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

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

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

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;

— TIOATOTOBKY K BBITIOJTHEHHIO 33JaHHUI MPOMEKYyTOUHOM aTTeCTaltu.

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

Baxno ILOGI/ITLCH IOHHMMAaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAaHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACIBbHBIX TEM, BOIIPOCOB, CJICAYCT O6paH.[aTBC$I 3a KOHCYJIbTALlUSAMU K
pernoaaBareiito.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: buorexnonorus
npo¢ujib NOATOTOBKH: buomMeaunuHCKUE TEXHOIOTUN
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa QU3NKO-XMMUIECKON OMONIOTHH U OMOTEXHOIOTHH
Kypc: 1
KBaJU(PUKAHA: MarucTp

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

PaszpatGoTunk: A.A. By3nuH, 1-p 6uoin. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
HAyYHBIX 3HAHHUH B 00JIACTH OUOJIOTHYECKUX U
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
mpo(eCCUOHATBHON  JIEATEILHOCTH  (DYHJAaMEHTAJIbHBIC
Hay4Hble 3HAHUS B  OOJNACTH  OWOJIOTMYECKUX |

(bPISI/IKO-MaTeMaTI/I‘leCKI/IX HayK

OIIK-1.2 Crmocoben 0000maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTH
mpoheCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 TIlonumaer MEXIOUCHHUILUIMHAPHBIE CBSI3M B
o0macTax XWMuW, OWONIOTMH, MAaTeMaTUKd W (U3NKH H
crocobeH WX  TOPUMEHSATh MNPH  pElIeHWH 33134
npodecCuoHaTbHON e TEHHOCTH

OIIK-1.4 CnocobeH 1UIaHUPOBAaTh, OPTaHU3OBBIBATH H
MPOBOJIUTH HAYYHO-HCCIIE0BATENILCKUE PA0OThI B 00NacTh
OMOTEXHOJIOTUH, TPOBOAMTH  KOPPEKTHYIO  00paboTKy
pe3yabTaToOB SKCIEPHUMEHTOB M JejaTh 00OCHOBaHHBIE
3aKJIFOYCHUS M BBIBOJIBI

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJ1a4u

OIIK-2.1 NmeeT npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCHoOHaTbHON e TEHHOCTH

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

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YyUCHUA JUCIIUITIIMHBL «['eHOMUKA» O6y‘IaIOH.IPII>iCH JOJIKCH:

3HAThb:

- TCOPCTUYICCKUC OCHOBBI MCTOAOB I'CHOMUKH U MCTAIrCHOMUKMU.

yMeTh:

- (hopMyIHPOBATh M IUIAHUPOBATH 337a41 MCCIIEA0BaHUI B 00JIaCTH COBPEMEHHON TeHOMUKHY;
- C TOMOILIBIO TEPCOHAIBHOTO KOMIIBIOTEPAa HAaxXOIuTh Oubimorpaduyeckyro HHPOPMALUIO 10

3aJJaHHOU TEMaTHKeE;

- BOCHPOU3BOAUTH COBPCMCHHLIC MCTOJAbI HCCJICAOBAHUA H pa3pa6aTBIBaTL HOBBIC MCTOANYCCKHC

TIOJTXO/IBI JIJIS1 peLIeHUs 3a1ad;

- UCTIOJIB30BATh TCOPCTUUCCKUC U MCTOAUYICCKUC TTOAXOAbI, 06CY)KI[aeMBI€ B KypcCe.

BJIaJd€Th:

- METOAMKAMH TUIAHUPOBAHUA U aHAJIN3a JaHHBIX TCHOMHBIX YKCIIEPUMEHTOB;
- OCHOBHBIMH METOAaMH J1a00paTOPHO-OMOXUMHUYIECKONH M HHCTPYMEHTAJILHON TNarHOCTHKH.




3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllIeMy KOHTPOJIIO
Tembl KypCOBBIX:

AHHOTAIUS TEHOMHBIX MIOCJIEIOBATEIILHOCTEI: OCHOBHBIC 33/1a4H U MOAXO/bI K UX PEIICHUIO.
OCHOBHBIE XapaKTEPUCTUKH TEHOMOB I'PHOOB.

OpraHu3zanusi TeHOMOB HEMATO]I.

Opranmzanus renoma Drosophila melanogaster.

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1.Mcropus pa3BuTHsa TeHOMHBIX HcClieZIoBaHUN. | eHOMHast peBomonus KoHIa XX Beka.
2.I'enomublie poekThl. Mepapxudeckuil U moTrai-noaxos. da3sl TeHOMHOTO IIPOEKTA.
3.CoBpeMeHHbIE METOIbI KAPTUPOBAHUS TEHOMOB.

4.CnoxxHocTH pacui(poBKH FreHOMa BBICIINX YKapUOT U IyTH UX IPEOIOICHUS.

5.Cunte3 JIHK in vitro: kOMOOHEHTBI W MpOAYKTHl peakuuu, cBoiictBa JJHKmomumepas. CriocoOst
uCronp30BaHust  peakuuu — nonumepusaumu  JJHK  gns ompeneneHus — HyKICOTHIHBIX
MOCJIEI0BATEIIbHOCTEH.

[IpuMepsl KOHTPOJIBHBIX 3alaHUIH:
1.CexBenupoanue JJHK o metony Canrepa: BO3SMOXKHOCTH ¥ OTrpaHHUYCHHSL.

2.IlpyHUun neicTBUsA, AOCTOMHCTBA M HENOCTAaTKHM T€HOMHBIX CEKBEHATOPOB BTOPOTO IMOKOJIEHUS,
UCIOJb3YIOUINX PEaKLUI0 TUPOCEKBEHUPOBAHUS

3.IlpuHunn neiicTBUS, JOCTOMHCTBA M HENOCTATKM T'€HOMHBIX CEKBEHATOPOB BTOPOTO ITOKOJICHHS,
ucnons3ytounx JHK-noaumepasnyro peakiuio (CeKBeHUpOBaHUe MyTeM cuHTe3a, [llumina)

4.1lpyHUMI ACHCTBUS, JAOCTOMHCTBA W HENOCTAaTKM TC€HOMHBIX CEKBEHATOPOB BTOPOIO IMOKOJIEHUS,
HCIIONB3YIONUX AeTeKiuio mpoToHoB (lon Torrent)

5.IeHOMHBIE CEKBEHATOPHl TPETHETO IOKOJICHUS, Hcmonb3yomue TtexHomoruto SMRT (Pacific
Biosciences): npuHIuN qeicTBUS, IPEUMYIIECTBA U HEIOCTATKI

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

Bomnpocs! k 3k3aMeHy

1. OcHoBHble 3a1auul T€HOMHKH. [Ipennochuiku, BO3HUKHOBEHME W DPAa3BUTHE (PYHKIHMOHAIBHOU
TEHOMUKH.

2. Anamu3z BropuaHoi cpykTypsl PHK u curnanos tpascisauum.

3. AHaim3 aMUHOKHUCIIOTHBIX TocienoBarenbHocTel. [Ipenckazanue CTpykTypbl W (QyHKOuUil Oenka
(pyHKIIMOHANTBHBIX CATOB ¥ JOMEHOB TIO0YJISIPHBIX OCIIKOB).

4. TenomuKa, ¢ LEIH U 33aul, MECTO Cpelu Apyrux Ouonoruyeckux Hayk. CTaHOBIEHHE T€HOMHKU
KaK CaMOCTOSITEJILHOTO pa3ziesia MOJIEKYISIPHON TeHETHKH.

5. OcHOBHEIE e CpaBHCHUA (BLIpaBHI/IBaHI/IFI HOCHGﬂOBaTGHBHOCTeﬁ). Toueunsie MaTpuIlbl CXOACTBA.
6. MCTO,I[BI MHUKPO- U MAKPOCCKBCHUPOBAHUSA, 0COOCHHOCTH U MMPUHIUIIBI UX UCITOJIb30BAHU.
7. KOMHBIOTepHBIe nporpamMmal UCITOJB3YCMBIC IJId aHAJIN3a CCKBCHUPOBAHHBIX HOCHC,I[OBaTeHBHOCTeﬁ.

8. duioreHeTnueckue nepeBbs (METONBI KIAcTEpU3alliM W KiaaucTuieckue meroxasl). [Ipobmema
MIEPEMEHHON CKOPOCTH IBOJIOLUH.

9. Crpykrypa nykienHoBbix kucior (JJHK u PHK). Komnakruzanus monekyn JITHK. TTonumopdusm
neoitHor criupanu JJHK. O6mmit mnan ctpoenus u suasl PHK.

10. CopauuBanue 6enkoB (onaunr), ruapodoOHbiil 3pdexr. CTabunbHOCTh U JeHATYpaLHts.

11. Perynsropusie nocienosarensHoctd B JJHK y sykapuor (Tara-00KChI, SHXaHCEPHI, CailJIEHCOPEI,
aJIalTOPHBIE 3JIEMEHTHI).

12. AnbrepHaTUBHBIN criaiicuHr, pegaktupoBanue JJHK.
13. JluBepreHiust GyHKIIUU: OPTOJIOTH U TAPAJIOTH.

14. Ctpykrypa rena. OCHOBHBIE OTJIMYMS CTPYKTYPHOM OpraHm3alny reHeTUYeCKOro MaTepuana npo- u
9YKapHOT.



15. DOnureHerndyeckue ¢axTopbl TOAaBIeHHS W akTtuBanmu TpaHckpunimu. CospeBanne PHK:
MPOLECCHHT U CIUTAWCHHT.

16. OtkpbiTHe U pa3paborka jekapcTB. OCHOBHBIE KPHUTEPUH TPEIbSBISIEMbIE K JIEKapCTBEHHBIM
CpeICTBaM.

17. TlonsTne NMIAEPHOTO COEAMHEHHS. JTambl pPa3pabOTKH HOBOTO JICKAPCTBEHHOIO IIperapara.
KoMmmnbroTepHBbIil TU3aiH JEKapCTB.

18. OrnaBnenne 0a3zbl JAHHBIX M TEPMHHOJIOTHSI TOMCKOBBIX CHCTEM. VICIOJB30BaHUE JIOTHUECKUX
KOMOMHaNuUi 1 MHIEKCOBBIX TEPMUHOB. PaboTa ¢ KOHTPOIUPYEMBIMU CIOBapsAMH.

19. ba3sl nannbIX. Turnel 6a3 JaHHBIX (ITOCIEIOBATEIBHOCTH HYKJICHMHOBBIX KHCIIOT, T€HOB, JaHHBIE 110
9KCHpeccuy reHoB U ap.). [Ipumepsl paboThl ¢ 0a3aMu TaHHBIX.

20. Tunsl 0a3 AaHHBIX (AMHUHOKHCIIOTHBIE IOCJICAOBATEIbHOCTH OENKOB, CTPYKTYpHl M (QPYHKIUH
0eNKOB, KPUCTAJUINYECKHE CTPYKTYPhI MaJIbIX MOJIEKY U JIp.).

21. Tlpeackazanue W MOJACTUPOBAHHE OCITKOBBIX CTPYKTYyp (MpeJcKa3zaHWe BTOPHUYHOU CTPYKTYPHI,
MOJEJINPOBAHKE MO0 TOMOJIOTHH, PACIIO3HABAaHUE CIIOCO0A YKIaIKH, MPEICKA3aHNE HOBBIX (DOJIJIOB).

22. DBomronust 6eNKoBBIX CTPYKTYP. Kimaccugukamus OeKOBBIX CTPYKTYD.

23. Tenomuka BupycoB Hu (aroB, XapaKT€pPUCTHKAa BHUPYCHBIX T€HOMOB, BHPYCONOAOOHEIC
MH(EKINOHHBIE areHTHI (CaTeJUIUThI, BAPOUIbI, IPUOHBI).

24. Mepa cxoacTBa MocieaoBaTebHOCTEN. PacueT BeIpaBHMBaHUS U ONIpEeieNIEHUE 3HAYNMOCTH.

25. CTpyKTypHasi TeHOMUKAa MPOKAPHOT, XapaKTepHCTHUKa TeHOMOB. MonekynsipHoduioreHeTnaeckas
CHCTeMaTHKa M KJIACCUYECKasi MEracuCTEMaTHKA BBICIINX TaKCOHOB.

26. AHanu3 aMHHOKHCIIOTHBIX MociiefoBarenbHocTel. [Ipenckaszanue cTpyKTypbl M QyHKIUI Oeska
(pyHKIIMOHANTBHBIX CAUTOB ¥ JOMEHOB TIO0YJISIPHBIX OCIIKOB).

27. KoHmenmusi MONEKYISpPHBIX HBOJIOLMOHHBIX YacoB, OCHOBHble monoxeHus. Ilpasuna
MOJIEKYJSIPHOU 3BOJIOLIUHU.

28. Topu3oHTaJbHBI MEPEeHOC TIEHOB Kak WH(POPMALMOHHBIM (aKTOp SBONIOLMHU. THIBI
TOPU3OHTAJILHOTO NepeHoca. [ToHATHEe MOOUIIBHBIX TeHETHUECKUX 3JIEMEHTOB.

29. DOnureHeTndeckue (pakTOphI MOJABICHUS U AKTHBAIIMY TPAHCKPUITIINH.

30. UndopmanronHoe naBieHue W MHPOPMAIMOHHBIA (aKTOp DBONIONHMH. POlb TOPU3OHTAIHHOTO
NepeHoca reHoB B BUI000pa30BaHUK (OCHOBHBIE ITyTH TIEPEHOCA).

31. OcHoBHble pa3zznenbl OnonH(OpMAaTUKK (KOMIIBIOTEpPHAs T€HOMHKa, MeTabosoHomuka). llomck
TOMOJIOTMHY Y BBIPABHUBAHMS T€HETUYECKUX TEKCTOB.

32. OcoOeHHOCTH MONAPHOTO U MHOKECTBEHHOTO BBIPABHUBAHMSL.

33. buonHdopmaTrka Kak pa3zjien TeOpur HHMOOPMAIIMH: TIENIH U 3a]1a4H.

34. Mpenckazanue koaupyomux yyactkoB reHoB U ORF. Ipenckazanue GyHKIIMOHATBHBIX CUTHAJIOB
(caiiToB, paiioHOB).

35. Ilouck TOMOJIOTMM WM BBIPAaBHMUBAHHS TEHETUYECKHMX TEKCTOB, MHOXKECTBEHHOH BBIPaBHHBAaHHE.
CrarucTudeckuii aHaJIn3 TeHETUYECKUX TEKCTOB.

36. JlomeH apxubakTepHii, yoakrepuii U 3ykapuoT. CKOpOCTb MOJIEKYIISIPHON 3BOJIIOIINH.

37. TodeuHast MaTpHILA CXOJCTBA: OCOOCHHOCTH CO3JaHUS M UCTIOIB30BAHUS.

38. IMonsitue curHarypsl 6enka. OCHOBHBIE PA3HOBHHOCTH U UX OCOOCHHOCTH

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:
buner 1.
1.CexsenupoBanne /[JHK mo merony Canrepa: BOSMOXHOCTH U OTPaHHUEHUSI.

2. Tlomxompl K HIACHTH(HMKALMU TEHOB B TE€HOMHBIX IIOCJIEIOBATENBHOCTAX M ONPEACICHHIO HX
¢bynknuii. Konnenus MuHuMansHoro reHoMa. [IpupojiHbple MUHUMANIbHBIE TEHOMBI OaKTEepHii, apXeH,
9YKapHOT — UX pa3Mep, YHCIIO TE€HOB, 0COOCHHOCTH OpraHU3alIlH.

buier 2.
1. DBOIOIMS TTOXOIOB K pacIu)pOBKEe TEHOMHBIX TTOCIIEIOBATEIHHOCTEH.

2.IlpyHUun AeicTBUSA, AOCTOMHCTBA M HENOCTAaTKHM T€HOMHBIX CEKBEHATOPOB BTOPOTO IMOKOJIEHUS,
UCHOJb3YIOUINX PEAKLUI0 TUPOCECKBEHUPOBAHHU.

Kpurepun onennBanus



Onenka "ommunao" (10 OGaiios) BBICTABIISIETCSI  CTYACHTY, TIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YeOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHbIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero oOy4deHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHo" (3 Oayza) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynosierBoputenbHO" (1 0aymur) BbICTaBISETCS CTYIACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimue omuOKy B (GOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

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

DK3aMeH MpOBOIATCS B NHUCbMEHHOW (opme mo Owmieram. B kaxkimom Owiiere NpeAcTaBICHO J/Ba
TeopeTuueckux Bompoca. IIpu nmpoBeneHnu sk3amena obydaronemycs npenocrasisercs 30 MUHYT Ha
noaroroBky. Onpoc o0ydaromerocs: He JOJKEeH MPEBbIIaTh OIHOTO ACTPOHOMHYECKOTO Yaca.



