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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuunnuna «['eHoMuKa, mpOoTEeOMHKa» OTHOCUTCS K JUCIHMIUIMHAM 4YacTH, GOopMUPYEeMOH
y4acTHUKaMu 00pa3zoBaTeNbHBIX OTHOomeHWH bnoka 1. Jlucuumnuasl (Moxynu) MonekynspHO-
FEHETUYECKOTO MOJyJsi ydeOHOro IuUlaHa OCHOBHOM mpodeccroHalbHON 00pa3oBaTeabHON
MPOrPaMMBbI BBICIIETO OOpa30BaHUs — MPOTPAMMBI MAruCTPATYpPhI 1O HANPABICHUIO MOJITOTOBKU
06.04.01 buonorus, HanpaBiIeHHOCTH (MPoduITb) 00pa3oBaTeIbHON MPOrpaMMbl « BHOTEXHOIOTHS C
OCHOBAMH HAaHOTEXHOJIOTHI1», 0OUHO-320UHON (hOPMBI O0yUCHHUS.

Jucuunnuua npenogaércs B 3 cemectpe. sl OCBOEHHsA Kypca MarucTpbl MCHOJIB3YIOT
3HAHUSA, YMEHHUS W HaBbIKU, CHOpPMHUpOBAHHBIC B MpoOIlecce H3yuyeHUs MUCHUILIMH, «KierouHnbie
TEXHOJIOTUNY, «bruorexHomorus», «HaHOTEXHOIOT UK

Pesynbprarhel u3yyeHus: IUCUUILIUHBI «] €HOMUKA, TPOTEOMUKA SABIISIIOTCA TEOPETUUECKON U
METOJIOJIOTUYECKOW OCHOBOW i W3Y4eHHS TUCHUIUIMH: OCHOBBI OCIKOBON M T€HETHYECKON
uHxeHepuu, «KommoploTepHass TeHOMHKa», MPOXOXKACHUS HAyYHO-HCCIEAO0BATEIbCKOW paboThI,
MPAKTUKK 10 MPOPII0 TPOHECCUOHATHLHOW ACITeIbHOCTH, NPEJIMITIOMHON TPAKTUKH, IS
santel BKP.

1. Ilepeyenb MIAHUPYEMBIX Pe3yJbTATOB 00yueHHsi (00pa3oBaTe/IbHBIX Pe3y/bTATOB)
Mo JUCHUIIHHE

Heab0 ocBoeHUS TUCHUIUIUHBI «['@HOMHKA, MPOTECOMHKA)» SIBJISICTCS: O3HAKOMJICHHE
MarucTpaHTOB C OCHOBAMU TE€HOMHKH, KaK COBPEMEHHOW KOMIUIEKCHON (yHIaMeHTanbHON
JTUCITUTUIMHBI 00 OpraHMU3aIiK, CTPYKTYype U (YHKIIMOHHPOBAHUK TCHOMOB; ITyTel (hopMupoBaHUS
U DBOJIIOIMM TPOTEOMOB, (OPMHUPOBAHHE OOILEr0o MOJIEKYJISPHOIO MHUPOBO33PEHHSI Ha OCHOBE
3HAHUS 0 MEXaHU3MaxX MOCTPOCHUS TEHOMOB Pa3HOTO YPOBHS CIIOKHOCTH.

B pesynbrare OCBOEGHHS MPOrpaMMbl MarucTpaTypbl OOyHarOIIUKCS TOJKEH OBJAJIETh
CIENYIOIIMMH pe3yibTaTaMu OOydeHHs Mo auciuiuinHe «[ eHoMmuKa, poTeoMuka» (B Tabmuie
MPEJICTABICHO COOTHECEHHE O0O0pa3oBaTeNbHBIX pPE3yIbTAaTOB OOYYEHHS 110 JOUCHUIUIMHE C
WHIUKATOpaMU JOCTUXKEHUS KOMIIETSHITHH):

Kommnerennus u OO0pa3zoBarenbHbIe Pe3yIbTATHl JUCIUATUTHHEI
UH/IUKaTOPHI ee (3Tans! GOPMHUPOBAHUS AUCHUIIIMHBI)
TOCTIKEHUS B 3HaeT yMeeT BJIa/IeeT
JUCLUIUIMHE

I1K 4 TTouck u pazpaboTtka

HOBBIX 3¢ dEeKTUBHBIX

nyTein MOIy4YEHUS

OMOTEXHOJOTHUYECKUX

MPOIYKTOB,

IPOTPaMMHOTO

o0ecreyeHus.

HITIK  4.1. Ilpumenser OP-1 [Ipumenser

3HAaHUS CTaHAAPTHBIX U 3HAaHUS CTaHJAPTHBIX

UHBIX METOJHMK OTOOpa, U HHBIX  METOJUK

TPaHCIIOPTUPOBKA u orbopa B obnactu

npoOOMOArOTOBKM  MPOO T€HOMUKH u

COTJIACHO  PYKOBOJAILIEH MPOTEOMUKH

JIOKYMEHTAIUH.

HIIK 4.2. Bnaneert OP-2 Bnaneer

0a30BbIMHU u 0a30BBIMU u

CHeLMaTU3UPOBAHHBIMU CHeLHaTU3UPOBAHHBI

METO/aMH, B 3aBUCUMOCTH MH  METO/JaMH, B

OT TUMa Ouomarepuana u 3aBUCUMOCTH OT THIIA

NIOCTaBJICHHBIX 33/1a4, B Oduomarepuaa U




007aCTH  T€HETHYECKOTO MOCTaBJICHHBIX 3a1a4
KOHCTPYHPOBAHUS,
MOJIEKYJIIPHO-
FeHETHYECKUMU
METOJdaMM, METOJaMH B
obnactu KJICTOYHBIX
TEXHOJIOTHH, COIJIaCHO
PYKOBOJALLIEH
JIOKYMEHTAITUH.
HUIIK  4.3. [IpoBoaut OP-3 [IpoBoaut
aHaIu3 COBPEMEHHOM aHAJIM3 COBPEMEHHOMU
JTUTEPATyphl, MOCIEIHUX JTUTEPATYPHI,
IOCTHOKEHHMH ¢ LEJIBIO MOCJIETHUX
pa3paboTKu JIOCTH>KCHU I
CaMOCTOSTENIbHBIX
IIPOTOKOJIOB IO CO3aHUIO
OHMOTEXHOIOTHYECKUX
MIPOYKTOB.
HIIK 44, Vmeer OP-4 Vmeer
NPUMCHSTh  3HAHUS B MPUMCHSTh 3HAHUS B
obnactn  IT-texHomorui obnactu IT-
UL peIICHHS 3a71a4 TEXHOJIOTHI JUISt
aHaju3a, penieHus 3a1a4
MIPOTHO3HPOBAHUS, aHaju3a,
ONTUMH3ALIUU MIPOTHO3UPOBAHUS,
1a00paTOPHBIX ONTUMU3ALNHI
MPOTOKOJIOB M  METOJIOB 1ab0paTOPHBIX
HCCIIEIOBAHUS. MIPOTOKOJIOB u
METOJIOB
HCCIIEIOBAHUS B
0071aCTH TEHOMHKH
HIIK 45. Bnaneer OP-5 Brnageer
HaBBIKAMH pa3paboTKu HaBBIKAMHM, aHaJIn3a
[1O, ananmu3a MOTyYEeHHBIX MOJTY9IEHHBIX
JIAHHBIX, CTATUCTUYECKOM JTaHHBIX,
00paboTKH, XpaHEHUS U CTaTUCTUYECKOU
JOKyMEHTaluu 00paboTKHy,
Pe3yJIBTATOB. XpaHeHUs u
JTOKYMEHTAIUU
pE3YJIbTATOR.

2. O0beM JQUCHMILUIMHBI B

aKaJeMU4Y€CKUX YacCoB,

npenoaasareseM (1o BHAAM  Y4eOHBIX

00y4yarIuXcs

BbIJACJICHHBIX

3aYECTHBIX
KOHTAKTHYI0 padory

Ha

o0yuarwumuxcst

¢IMHUIAXx ¢ YKasaHUEM KOJIUYIECTBA

C

3aHATHH) W HA CaMOCTOSITEIbHYIO padoTy
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3. Conep:kanue TUCHMILVIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJleMHUYeCKUX YaCOB U BHI0B Y4eOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenoe) u omeeoeHHO20 HA HUX KOJIUUECHMEA AKAOEMUUECKUX
4acoe u 6U008 YUeOHbIX 3AHAMUL

KonnyectBo yacoB 1o ¢opmam opraHu3anuu 00ydeHus
<
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3 cemecTp
Tema 1. Beenenue
8 1 1 8
Tema 2. CTpyKTypHbIE KOMIIOHEHTBI 1 1 5
FEHOMOB
Tema 3. TexHon0rHs pEKOMOMHAHTHBIX
1 1 6
JIHK
Tema 4. Meronbl KapTHpOBaHMsI TEHOMA 1 1 6
Tema S. [TonsaTne 0 0 2 8
MOJIEKYJISIPHOT€HETUYECKUX MapKepax
Tema 6. DyHKIIMOHATBHAS TEHOMUKA 0 2 8
Tema 7. CpaBHUTEIbHAS TCHOMHKA 0 2 16
Tema 8. [Iporeomuka u MeTaboIOMHUKA 0 2 8
Tema 9. buonndopmanrionHbie 6a3bl 0 2 8
ITAHHBIX
Tema 10. MeauuuHckas FeHOMMKA 0 2 14
HUTOI'O: 4 16 88




3.2. Kpamkoe onucanue cooepicanusn mem (pazoenos) OUCUUunIuHbl
Kpatkoe cogep:kanue Kypca

Tema 1. BBegenue

MeToapl T€eHHOM HMH)KEHEpUM IepBOro nokojieHus. CTpyKTypHas N€HOMHMKAa M T'€HOMHBIN
aHamu3. @OyHKIMOHaANbHAs TeHOMHUKA. [ €HOMHBIE MPOEKTH: (yHIAMEHTaJIbHbIE 3alaud U
npakTU4yeckue peuieHus. l3ydenwe mnomumopdu3mMa TeHOMOB KaK OCHOBBI JUIS TMTOHMMAaHHS
IPUHLMIIOB  MOJIEKYJISpHOM  dBomonuu. CTpyKTypHBIM  aHaim3 TeHoMmMoB. Husko- n
BbICOKOpa3pellaiolee KapTupoBaHue. PecTpukiuoHHoe kaptupoBanue. llomumopdusm u
MOJIEKYJIIPHBIE MapKeEPBI.

HNurepakTuBHas popma: «IBpUCTHYECKas Oeceaay.

Tema 2. CTpyKTYpHbI€ KOMIIOHEHTHI TEHOMOB

CpaBHUTENBHBIN aHAJIW3 OpPraHU3alMd U CTPYKTYPbl F€HOB M T€HOMOB ILIa3MHJI, BUPYCOB,
OpraHeijul, IPOKAapUOT M JOyKapuoT. CTpyKTypHbBIE KOMIIOHEHTBl T'€HOMOB, XPOMOCOMHAas
opranusanus resos u Hekopupymomen J[THK. YpoBHu MonexkyisipHOi opranu3anuu reHoMmos. [Iyru
00pa30BaHUsl T€HHBIX CEMEWCTB — I'€Hbl U ICEBJOTEHbl. XapaKTepUCTHKAa MeHHbIX TaHJEMOB, MX
JIOKaJIM3alys B TeHOMax.

OcobeHHOCTH OpraHM3allid TIeHOMOB BHUPYCOB. OCOOEHHOCTH OpraHu3alMd TI€HOMOB
npokapuoT. OCOOEHHOCTH OpraHM3aluu TeHOMOB JyKapuoT. CTpyKTypa TE€HOMa 4YelOoBeKa.
IToBTOpBI B FTEHOME YETIOBEKA.

CaremnmuthHas JIHK kax ocnoBa JIHK-nomumopdusma, ee copepxaHue M JIOKaIU3alus B
XpoMOcOMax, KiaccHu(UKalus caTeJUIMTOB. ['aluloTHNBI M TamloTUNUpoBaHue. buoTexHoiorun
KapTUPOBaHUS TEHOMOB Ha OCHOBE I'allJIOTUNIHPOBaHUsl, ucnons3oBanue JJHK-ramnorunuposanus B
IpaKkTUKe. 3HAaUUMOCTh M (PyHKIMOHAIBbHAsS poiib caTesuTHoi JTHK.

Moo6wibnabie [IHK renomoB. Ctpoenue u kinaccudukaius. Pons peTpoTpaHCIO30HOB B
reHome 4enoBeka. Posib 0OpaTHOM TPaHCKPUIIIIMK B BOJTIOLIMHA T€HOMOB.

I'eHomMbl  OpraHemsi, OCOOEHHOCTHM  TPAHCKPUIILIUU W TPaHCIHAUUU. MeXaHU3MBbI
HaCJIEJOBAHMS.

HNuTepakTuBHas gopma: «YueOHas TUCKYCCUS».

Tema 3. Texnosiorusi pekomoOuHanTHbIX JTHK.

Pectpunupyromme sHaoHykiaeasbl. I[lnasmugnsie BekTopbl. Tpanchopmarus u  oTOop.
Co3nanne TeHOMHBIX OuOnIMoTeK. Tumbl reHeTHYecKux OnobanoTeK. CKPUHUHT C TOMOIIBIO
rubpuanzanui. UMMmyHomorudeckuii ckpuHuHTr. CKpHHHMHT O aKTUBHOCTH Oenka. KimonupoBanue
CTPYKTYpHBIX T€HOB JYKapuoT. BekTopbl A KIOHUMpOBaHMA KpynHbIX (pparmenroB JIHK.
Bekropsl Ha ocHOoBe GakTepuodara A. Kocmuasl. KOHTposib 3KCIEPUMEHTOB ¢ peKOMOMHAHTHBIMU
JHK. Xumunueckuii cunre3 JIHK. [IpuMeHeHHMe CHUHTE3MPOBAHHBIX OJTOHYKICOTHUIOB. CHHTE3
reHoB. Mertoasl cexBeHupoBanus JIHK. JIune30KCMHYKIEOTHIHBIM METOJ] CEKBEHHPOBAHMSL.
ABTOMatnueckue cuHTe3aTopsl Mosiekyn JIHK.

HNuTtepakTuBHas gopma: paboTa ¢ UHTEPAKTUBHBIM 000PYIOBaHUEM.

Tema 4. MeToabl KADTUPOBAHHUS F€HOMA

Tunel TEeHOMHBIX KapT M MX B3aUMOOTHOIICHMS. MeToabsl KapTUPOBAHMS TI'E€HOMA.
['eneTnueckoe kapTHpoBaHUE. AHATU3 CUEIUIeHHs. MeToJ TuOpuIu3alud COMaTHYECKUX KIIETOK.
RHxaptupoBanue. dusndeckue KapTbl HHU3KOIO paspelieHHs. MHUKPOIUCCEKIMS W KUIKOCTHAs
coptupoBka. I'mOpuamzanus in situ. Crpareruu TOCTpPOeHHS (U3NYECKUX KapT BBICOKOTO
paspemienus. Pectpuknunonsbie KapThl. Co31aHNE KOHTHUTOB.

Tema 5. IloHsiTHE 0 MOJIEKYJISAPHO-TEHETHYECKUX MapKepax.

BapuaGenbHocTs reHomMa. Mytauun © - nonuMopu3Mbl.  TUNBI  BapuaOeTbHOCTH
nocnenoBarenbHocTr JJHK. SNP, MukpocaTeminTel, MUHUCATEINTATBL. MOJIEKYISIpHBIE MapKephl,
ocHoBanHele Ha [I[[P. KaptupoBanue ¢ NOMOIIBIO MOJEKYISIPHO-TEHETUYECKUX MaPKEPOB.



[IpeumyiiectBa MOJIEKYJISIPHBIX MapkepoB. ['eHeTmueckuit CckpuHUHT ¢ nomouipio JIHK-
MUKpPOUYUIIOB. AHHOTauMs nocienoBareinbHocTd. PacrnoznaBanue reHoB. [louck  OPC.
Knaccudukanus reHoB. Perynstopubsie nocneaoBarenbHOcTH. buonHbopmartnyeckuil aHamn3
110CJIEI0BATEIbHOCTH.

HNuTtepakTuBHas gopma: paboTa ¢ UHTEPAKTUBHBIM 000PYAOBAHUEM.

Tema 6. DyHKUNOHAJIbHASI TEHOMUKA

PerynsatopHas, TpaHckpuOupyromascs, TpaHCIUpPYIOLIascs 4YacTU TI€HOMa. YPOBHU
HCCIIeIOBaHus B (PYHKIIMOHAJIBHOW reHomuke. buomndopmarnueckmii anamus. k/JJHK u EST-
Mapkepel. CoBpemeHHble TexHoyioruu monydeHus: kJIHK-OuGnumorek. KommbproTepHblli aHaAN3
TPAHCKPHIILIUYU JIOKyca. Meron nuddhepeHIuanrbHOro AUCIUIEs, BHIYUTAIOMIECH THOPHAN3ALUT U JIp.
SMART u Maraton- texunosiorun. [Ipoekt RIKEN. Komnbsrotepubiii auddepeHImaibHbIi TUCTIICH.
Knacrep UniGene. Hoxayr renoB. PHK-untepdepenmus. Ilouck aHTHCEHC-TPAHCKPHUIITOB.
Mukposppei.

JAHK-opuramu. Tpancnupyromasics yactb reHoma. Caiizep. I'eHHbIe ceTH.

HNurtepakTtuBHas gopma: «YueOHaS TUCKYCCUSD.

Tema 7. CpaBHUTe/IbHASI TEHOMHKA

CpaBuenne mnocinenoBarenbHocTedl. Opronoru. Ilapanorun. Kcenonoru. Hanpasnenus
MCCJIEI0OBAHMI: Teopusl U mpakTuka. [IporcxoxneHre u 3BOJIIOIUSA I'€HOB, TEHOMOB, OPTaHU3MOB
STHOTEHOMHKA, METareHoMukKa U JAp. ['eHoMHass wenunuHa, (apMakoreHOMuKa, CyaeOHas
MEAMIIMHA, STHAEMUOJIOTHYeCKas MUKPOOUOIOTHs U Ip. MUHUMANbHBIN T€HOM, HEOOXOAUMBIH JIJ1s
Ku3HU. [IpoMcxokIeHHe W SBOJIONMS SYKAPUOTUYECKOrO0 TEeHOMAa. [ eHHble IyIUIMKAluu Hu
«racyomuecs» 3K30Hbl. Mynbrurennsie cemeiictBa. STR-mapkepsl. duiioreHeTuueckue Apesa.
[TonsTHE O ramioTurie.

Tema 8. [Iporeomuxka u merabojI0MuKa

IIpoteomuka, pasmensl. Karamoruzamms OenkoB. ATiac OelakoB 4yesoBeka. MeTojabl
pasnenenus OenkoB. J[BymepHBbI renb-anexkTpodope3 U macc-criekTpoMmerpus. KommbroTepHbIit
aHanmu3 OenkoB. IlepcriekTuBbl MeTaO0MOMUKH. OCHOBBI JMHAMUYHOCTH MpOTeOMa. YPOBHU
(GYHKIIMOHUPOBAaHUSI reHoMa: 0a30Bble (QYHKUMHU OENKOB, (pu3nonoruueckie GyHKIUU U QYHKIUH
Ha ypOBHE OpraHuM3Ma. THUIBl B3aMMOJEHCTBHS T€HOB, JIS)KaIlMe B OCHOBE (YHKIIMOHHUPOBAHUS
reHoMoB. [IpoTeoM u rpaHuilsl GyHKIMOHUPOBaHUSI TeHOMOB. TpaHCKpUITOMUKA. XapaKTepUCTUKA
tpanckpunroma. Co3nanue oubmuorexu kIHK.

HNuTtepakTuBHas gopma: «YueOHas TUCKYCCUS».

Tema 9. BuonndopmannonHbie 0a3bl JAHHBIX

OcHOBBI CTpYKTYp 0a3 JaHHBIX, Kilaccudukanus 6a3 mo crnocoOy 3amnonHeHHus. OCHOBHbIE
6as3er maHabIX: GenBank, EMBL, SwissProt, TTEMBL, PIR PDB. bankm 0enkoBbIX cemMelCTB
(SCOP, Prosite, ProDom, PFAM, InterPro), Merabonudeckue 0a3pl JaHHBIX T€HETHYECKHE OAHKH
(pusnyeckue kaptel, OMIM), cneumnanuzupoBaHHbIE OaHKH JAHHBIX KOHKPETHBIE OEJIKOBbBIE
cemeiictBa, PHK u T.1. KOHKpeTHBIE TeHOMBI (DyHKIIMOHaNIbHBIE caifThl B 6enkax u JJHK. Cpenctsa
paboThI ¢ OaHKaMU JaHHBIX.

HNuTepakTuBHast popma: paboTa C UHTEPAKTUBHBIM 00OPYIOBAHUEM.

Tema 10. MeguuuHcKasi TeHOMHKA

buomenuunHckue uccnenoBanus reHoMoB. ['eHoguarnoctuka. [IpeBeHTUBHAS MenUIIMHA U
TeHOMHBIN monuMopdusm. JlocuMntomaTuyeckasi AMarHOCTHKA TeHHBIX Oone3Hei. ['eHoTepamms.
I'ennass mMmmyHn3zanusi. @apMakoreHomuka. ['€HHas Tepanus KIETOK 3apOJBIINIEBOM JIMHUM U
COMAaTHUYEeCKUX KJIEeTOK. baHku reHoB u 0enkoB. ba3bl JaHHBIX O CTPYKTYype T€eHOMOB. AHAJIU3 TEHOB
1 OCJIKOB, BBISICHEHUE X (DYHKITMHU IO CTPYKTYPHOH TOMOJIOTHH.



4. TlepeueHb Y4eOHO-METOAUYECKOr0 oOecmedeHHsl HAJIsI CAMOCTOSATEbHOW PadoThl
00y4YaAIIUXCS 10 TUCHHILINHE

OOmmii o0beM CcaMOCTOSITENbHOW paboThl CTYAEHTOB 1O JUCIHHUIUIMHE BKJIIOYACT
ayZIUTOPHYIO U BHEAYJUTOPHYIO CAaMOCTOSTENILHYIO pabOTy CTYAEHTOB B TEUCHHE CEMECTPA.

AyauTopHas caMOCTOsTeNIbHAs paboTa OCYLIECTBISICTCS B (POpPME BBINOJIHEHHST TECTOBBIX
3aJaHUH 10 IUCIMIUINHE, JJAOOPATOPHBIX PA0OT.

BHeaynuTopHas camocTosiTesbHas paboTa ocyIecTBisercs: B popmax:

- HOATOTOBKM K YCTHBIM OIIpOcaM, K JOKJIany, KOHTPOJIHOH pabore, 1abOpaTOpHBIM
paboTram.

Tecmoevie 3a0anusn («CmpykmypHvie KOMROHEHMbL 2EHOMO06))

1. Kakas wu3 nepe4ync/IeHHBbIX TEXHOJOTMHA SIBJSIETC OCHOBOM TIeHeTH4YeCKOM
HHKEHEePHUU:
co3nanue pekomOonHaHTHBIX JIHK
Bblienenue JJHK u3 oprannzmon
pacmeruienne JIHK Ha ¢pparmMeHTHI
BBIJICJIEHUE XPOMOCOM
MOJIYYEHHE TIa3MUJ]

orwdPE

2. [Tox TepMUHOM «0OpaTHASI TeHETHKA» MOHUMAIOT CJIeAYIONIAe MAHUITYJISIAT
1 JHK - PHK - 6enox - monudukanus 0enka - KieTka

2. oenok - PHK - JIHK - mogudukanus JIHK - kmerka

3 PHK - monuduxanus PHK - JIHK - 6enox

4 kietka - JIHK - PHK - 6enok - monudukanus 6enka

3. TpaHcreHHbIe OPraHU3Mbl MOJIY4YAIOT IIyTeM BBO/JA YYKePOJAHOI0 reHa B
1 COMAaTHYECKYIO KIETKY

2. AWLIEKIIETKY

3 CIIEPMAaTO30H /T

4 MUTOXOHJIPUU

4. Ton, xorpa BHepBBIe IOKa3aHa PpoOJb HYKJICHHOBBIX KHCJIOT B Iepenave
HacJIeACTBEHHOI UH(opManuu
1940
1944
1953
1957

el AN

5. T'oa, koraa Obli1a co3aaHa MoaeJb ABONHOM cnimpaian JTHK
1. 1940
2. 1944
3 1953
4 1957

6. B xauecTBe BeKTOpA /1 BBEJEHUS YYKOT0 I'eHa B )KMBOTHYIO KJIETKY HCHOJIB3YIOT
1 TUIa3MHUJIbI arpoOaKTepuil

2 1a3MuAbl OakTepuit

3. JIHK xy10pomuiacToB 1 MUTOXOHAPUI

4 BUPOUIBI

5 Bupyc SV-40



7. B cocTaB BeKTOpa Ha OCHOBE BHPYCa He BXOSAT M0C/JI€A0BATEIbHOCTH, OTBEYAIOLIUe
3a 1. BUPYJIEHTHOCTh

2. CITOCOOHOCTH K PEIIMKAIINH

3. MapKEpHBII PU3HAK

4, MaTOT€HHOCTh

8. Temnepartypa nenarypauuu JHK (oC)
1. 37

2. 65

3. 100

9. V3nawtr u pacumemisiior moJsekyabl [HK crpoxko B caiiTe y3HaBaHWsi WJIM Ha
(pMKCHPOBAHHOM PACCTOSIHUM OT HEr0 HyKJea3bl
1. 1 knacca 2. 2 kiacca

3. 3 kiacca
4, 1 u 3 kacca
5. 2 1 3 kacca

10. Ipu pasrone JHK B arapo3Hom rese gajibiie BCero 0T CTAPTOBOH JIMHHUU
OKaKyTCs parMeHThbl

1. KOpPOTKHE
2. JUTHHHBIE
3. KOPOTKHE

11. Jasi mocTpoeHHs] PeCTPUKIUOHHON KapThl HeoOxoaumo ¢parmentsl JJHK
MmocJie0BaTeIbHO 00padoTaTh

1. 1 pectpukTasoi, 3aTeM 2 peCTpUKTA30M
2. 1 pectpukrasoii u cmecbto 1 u 2 pectpukras
3. 1 pecTpukTasoi, 2 peCTpUKTa30i U UX CMECHIO

12. Ha3Banue «MeTOA APOOOBUKA» MPUMEHSIETCS MO0 OTHOLIEHUIO K OUOJIMOTEKAM
1. T€HOMHBIM
2. kioHoBoi JJHK

13. TlouMepa3HyI0 HIEMHYK) PeaKIMIo pa3padoran

1. bepr

2. ['unGept

3. CaysepH

4 Mamnc

14. Meroauky nepenoca /IHK nHa Hurpoue/ioio3ubii GpuiabTp paspadoran
1. bepr

2 ['un6ept

3. CaysepH

4 Mamnc

15. HaimyuMe MHTPOHOB M 3K30HOB He xapakTepHo 1ias JTHK
1. JIpOACKEN

2 pacTeHui

3. JKUBOTHBIX

4 OakTepuit



16. s 3KcnpeccMd 3YKAPMOTHYECKMX T€HOB B KJIeTKe MNMPOKAPHOT Heo0X0aMMO
CTaBUThb MX MOJ KOHTPOJIb PeryJIATOPHBIX 3JIEMEHTOB

1. JYKapHoT
2. IIPOKApUOT
3. NPOKAPUOT U 3YKAPUOT

17. ATTeHyaTopbl pacnoJaraloTcst Mexiay

1. 1 1 2 cTpYKTYpHBIM T'€HOM

2 B KOHIIE CTPYKTYPHOTI'O I'eHa

3. MEXy IPOMOTOPOM H 1-M CTPYKTYPHBIM F€HOM
4 MEX1y IPOMOTOPOM U 2-M CTPYKTYPHBIM T'€HOM

18. IMosiumepa3Has uenHas peakuus — 3710 (3 6a.71a):

1. METO/I, TO3BOJISIFOIIMI 3HAUYUTEIHHO YBEIHMYUTH KOJMYECTBO KOMUH (KOHIICHTPALIHIO)
omnpenenenHoro ¢pparmenrta JJHK;

2. METOJI, HETOCPEICTBEHHO IO3BOJSIONIMIA pacindpoBaTh NEPBUUHYIO CTPYKTYPY
JHK;

3. METO/I, TO3BOJISIIOIINHA MPOBOAUTE 3KcTpakuuio reHoMHoil JIHK u3 Guomormueckux

00pa31oB; 4. METOJI, IPU KOTOPOM MOJIEKYJIbl Pa3IeIAI0TCS] HA OCHOBE MX IOJIBUYKHOCTHU B I'eJie M0
JENCTBUEM 3JIEKTPUUECKOTO MOJIS.

19. Hanpasienue cuHTe3a (3JoHranum) HoBoi wnenouku JIHK npm ywacrum
nojuMmepassl (3 6ama): 1.3° — 57

2. 5'— 5%
3. 55 —>33,4. 5 — 3 w3 — 5, B 3aBUCUMOCTH OT KJjacca HCHOJIb3yeMOn
MOJIMMEPA3bI.

20. MeToa, mpu KOTOPOM MOJIEKYJIbI Pa3/1eJISIOTCS HA OCHOBE MX MOJBH:KHOCTH B reJjie
MO/ JeiicTBHEM 3JIeKTPUUYECKOoro noJis (3 6asana):

1. renb-3neKTpodopes;
2. CHEKTPO(hOTOMETPHS;
3. noJuMepa3sHas nernHas peakuus; 4. Gpayopumerpus.

Ilucomennoe 3ao0anue («Texnonocusn pexomounanmuvix /[HK»)

HeO6XOI[I/IMO BIIMCATh BEPHLIC TCPMUHBI, COOTBECTCTBYIOIINEC OIMMCAHUTO:

1. ABTOHOMHO perumMuupymomasca moisekyna JIHK, B KoTopyro MOXHO BCTpauBaTh
¢dparmenTs! uyxoit JJHK u BBOAUTH B KIETKY —

2. KopoTtkue onuronykieotuabl (pparMeHTs JIHK) coJiepXKalve B CBOEM COCTaBe
HYKJICOTUIHYIO ITOCIIE0BATEILHOCTh KAaKOTr0-TM00 caliTa peCTPUKIIMH.

3. MHorokpatHoe yaBoeHue miasmuasl i ¢pparmenta JHK — .

4. JBYXTSDKEBBIE OJTUTOHYKIICOTHIBI, TpeIHa3HaueHHbIE 11 00beJUHEHUS (PParMEHTOB
JIHK ¢ HeCOBMECTUMBIMHU KOHIIAMHU —

5. @depMeHT, OTBEYaroLINi 3a BoccTaHOBIEHHE (ochoanspupHOil CBA3M B MOJEKye
JIHK — .

6. depMeHT, OTBEUAIOIIU 3a cCMHTe3 KoMIieMenTapHoi nenu JJHK —

7. depMeHT, BHOCSIIMM pa3pbIBbl B 1BOMHYIO 1ens JTHK —

8. 3a cunre3 JIHK na marpunie PHK orBeuaer ¢pepment —

9. Pectpukrasa, Beiiesennas u3 Bacillus subtilis, naseiBaercs —

10. Dran mnonuMepa3HOW IIEMHOM peaklMu, Korjia oO0pa3yroTcs OJHOLENOYSUHBINH
dbparmesr,

11.  cBs3aHHBINA ¢ IpaliMepoM — :

12.  Cnoco6 Beenenus JIHK, ocHoBaHnHbIeH Ha u3MeHeHun npouuiiaeMoctu L{IIM myrem

00pabOTKH AIIEKTPOUMPYIbCAMU HA3bIBACTCS —




Hucemennoe 3a0anue («Memoovl Kapmupo8anus 2eHOMa»)

3ananue 1. B pesynprare 00paboTKN SHAOHYKIEA3aMH PECTPUKIMN JIMHEHHOTO (hparMeHTa

JIHK 6putn momyuenst cinenyromue ¢pparmentsl: EcoR1: 2 kb u 3 kb; HindIII: 1 kb u 4 kb;
HindllI

+ EcoR1: 2 kb, 2 kb u 1 kb. IToctpoiite pectpukimonnyto kapry. Cait y3HaBanus EcoR1 —
GMAATTC, Hindlll — AMAGCTT.

3aganme 2. Pe3yapTaThl peCTPUKIKU KOJIbIEBOH miasMuasl pX: BamHI — 13 kb, Hindlll —
8 kb+ 5 kb, BamHI + Hindlll — 6 kb + 5 kb + 2 kb. IToctpoiite pecTpukimonnyto kapty. Cait
y3HaBanus BamHI — GA"GATCC, Hindlll - A*AGCTT.

3aganue 3. C TOMONIBIO TOPU3OHTAILHOTO  arapo3HOTO  Tellb-3JIeKTpodopesa
aHAJM3UPOBATUCH MPOOBI. Mapkep MoJeKyIsapHBIX JMH coaepxan pparmentsl JJHK mmunoit 100
n.H., 200 m.H., 500 m.H., 1000 m.H. 1 2000 m.H. O6pazen 1 cogepxan ¢pparmentsr JJHK mmuHoM 250
.H., oopazen 2 — 200 m.H. u 650 n.H., oOpazen 3 — 1200 n.H. HanecuTe COOTBETCTBYIONINE MOJIOCHI
Ha cxeMy reiis (pa3Mepsbl M0JI0C HOIMUCATD).

+
3ananue 4. Ha pucyHke n300pa)keHbl pe3ysbTaThl reib-diekTpodopesa yuyactka JJHK
JUInHOW 4,9 TBIC. M.H., KOTOpBIA ObLI 00paboTaH pa3HBIMU HHIOHYKJIEAa3aMU PECTPUKIIMU.
HeoOxomnMo HaHecTn Ha KapTy ydactku pectpukimu. Cait y3naBanus EcoR1 — GMAATTC,
BamHI — G*"GATCC.

A9 mecaa.
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3aganme 5. BceraBka ¢parmenta JIHK B mima3MuaHblii BEeKTOp BO3MOXHA B JBYX
opueHtanusax. Ha pucyHke wuzoOpaxena mnpsmas opueHTauus. s mnpoBepku (CKpUHUHTA)
pe3ybTaTOB JIUTUPOBAaHUS (BCTABKM) MPOBENEH aHajdu3 (ParMEHTOB PECTPUKIUH C MOMOILBIO
suaonykineassl pectpukunu Ncol (C*CATGG).

Heo6x0auMo ycTaHOBUTH, (parMeHTHl KaKOH JUIMHBI 00pa3yroTCs B CIIydae:

a) IMTUPOBAHMS BEKTOpa caMoro Ha cebsi, 03 BCTaBKH;

0) psIMOIi BCTAaBKH;

B) 00paTHOM BCTaBKH.
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Hucvmennoe 3a0anue («Illonamue 0 MOIEKYIAPHO-2CHEMUUECKUX MAPKEPAX))

3ananmne 1. CukBeHcoBas peakuus Uil ceKBeHHUpoBaHMs 10 CiHrepy (CEKBEHHUPOBAHHE C
OOpBIBOM IIE€TIM) TpOBOAMIACH B 4-X mpoOupkax (B mepBoit + ddATP, Bo BTOpoit + ddTTP, B
tpetbeil + ddGTP, B uerBeptoii + ddCTP).

3ananue 2. B pe3ynbTaTe CEKBEHHMPOBAHUS YIAJIOCh YCTaHOBUTH MOPSIAOK HYKJIEOTHIOB:
CCCGTAGCTAGCTAGCTTTAGTCCT (25 Hyk/1€0THAOB)

J171s1 CeKBEHMPOBAHUSI UCTIOIB30BAJICA MpaiMep JITMHON 12 HyKJI€OTHIOB.

Omnpenenure, pparMeHTbl KakoW [UIMHBI OOpa30BBIBAIMCH B KaXJAOW MPOOUPKE B XOJe
CHUKBEHCOBOM pEaKIUu.

Bonpocwl 0na noozomoexku Kk ycmuomy onpocy
Tema «Ilpomeomuka u memado10MuKa»

1. [Tpoteomuka. Karanorusanus 6ei1KoB.

2. Atiiac OenKOB 4eI0BeKa.

3. Mertonbl  pasneneHust OenkoB. JIByMepHBIH  renb-aiekTpodope3 U Macc-
CTHIEKTPOMETPHSL.

4. KomnbroTepHblil aHanus 6enkoB.

S, [TepcriekTHBBI METAOOIOMUKH.

6. YpoBHU (QYHKIIMOHUPOBAHUS TeHOMa: 0a30Bble (PYHKIHU OENKOB, (GU3UOIOTHUECKUE
¢GyHKIIMY U QYHKIMU HA YpOBHE OpraHu3Ma.

7. Tumbl B3aMMOAEHCTBUS T€HOB, JISXKAIHE B OCHOBE (DYHKIIMOHUPOBAHHS I€HOMOB.

8. [TpoTeom u rpaHuIbl PYHKIIMOHUPOBAHHS TEHOMOB.

9. TpanckpuntoMuka. XapakTepuCTHKa TPAHCKPUIITOMA.

10.  Co3panme 6mbmmorexku kJJHK.

Bonpocwt 0ns ouckyccuu

CraHOBJIEHHE MOJIEKYJISIPHOM OMOIOTUN KaK HAYKH.

[Tpuons! u maneponsl. MIx 6uonoruyeckas posb.

Pu6o3umsbl — cieniupUIHOCTh U MEXAHU3M JICHCTBUS.

Knaccudukanms TumoB penaparuu. 3HaueHUe penaparmi.

['enom venoBeka u 6uonorus XXI Beka — TeHOMHUKa, €€ TePCIEKTUBEI.
XapakTepruCTHKA «COIMAIBHOT0» MOBEACHUS KJIETOK B MHOTOKJIETOYHOM OpTraHU3ME.

ogakrwndE



Temut 0oxnaoos

1. MonekynsapHo-reHeTUYeCKass JIHarHOCTHKa C MCIOJIb30BaHUEM OHOJIOTHUYECKUX
MUKPOUHIIOB.

2. MeToapl MOJIEKYISIPHO-TeHETUYECKOT0 aHalu3a B JIMarHOCTUKE HACIEJICTBEHHBIX
3a00JI€BaHUH.

3. MonekynspHasi AMaTHOCTUKA B OHKOJIOTHH.

4. MeTtoapl MOJEKYISIPHO-TEHETUYECKOTO aHajln3a B JIUArHOCTUKE WHQEKIMOHHBIX
Oose3Hei.

5. ['ennas Tepamms.

6 IIpuMeHeHrne METO0B MOJIEKYJIIPHOU TUAarHOCTUKU B KIIMHUYECKOU IIPAKTHUKE.

7. [IpenaranbpHasi IMarHOCTUKA C UCIIOIb30BAaHHUEM METO/I0B MOJICKYJIIPHOM F€HETUKH.

8. CexBenupoBanue HoBoro nokosieHus (NGS) B Megunuse.

9. brnotunr u rubpuanszanys B MeIUIUHE.

10.  dapmakoreHOMHKa.

11.  buoMemuIUHCKHE UCCIEAOBAHUS TEHOMOB.

12.  T'eHOOMArHOCTHKA.

13.  TIpeBeHTHBHas MEAUIIMHA U TEHOMHBINA TOTUMOPHU3M.

14. JocumnTomaTrieckasi JUarHOCTUKA TE€HHBIX O0JIe3HEH.

15. ['eHHas UMMyHH3AITHSL.

16. banku reHoB u 0enkoB. ba3bl TaHHBIX O CTPYKTYpE T€HOMOB.

ﬂ/l}l CaAMOCHMOAMETbHOU NOO20MOBKU K 3AHAMUAM O 0ucuunﬂunepel<omeudyemcu
ucnoJjibzoeamo yueﬁno-memommecmte mamepuaiibl:

1. Konsiee U.C. ['eHOMHKa, MPOTEOMHKA: METOJAMYECKUE Pa3pabOTKH J1abOpaTOPHBIX
3aHATHH A cTyaeHToB Hanpasienus 06.04.01 buonorus, npoduns «buoTexHOIOTHS C OCHOBaMU
HaHoTexHoJorui» — YiupsHock: Yal'IIY um. 1.H. YaesuoBa, 2016. — 13 c.

2. ConoBreB A.B. ['ennas nmxeHepus. Y4eOHO-METOANYECKOE TOcoOrue — Y IbSHOBCK:
Vul'TIY um. U.H. Ynbesaaosa, 2017. — 69 c.

S. IlpumepHble OLCHOYHBIC MATEPHAJBI A8 IPOBEIACHUS TEKyWero KOHTPOJS
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTallui 00y4YalomuXcs 1o JMCUUILINHe

Opraﬂmauuﬂ U IMPOBEACHUE aTTECTAIUU MalruCTpaHTa

®I'OC BO B coOTBETCTBUMM C NpHUHLUIIAMU bBoNOHCKOro mnporecca OpHUEHTHPOBAHBI
NPEUMYIIECTBEHHO HE Ha cooOlIeHrne o0yJaromeMycs KOMIUIEKCa TeOPEeTHUECKUX 3HAHUHM, HO Ha
BBIPA0OTKY y KOMIETEHIIMH — TUHAMHUYECKOro Habopa 3HaHUM, yMEHUM, HABBIKOB M JINYHOCTHBIX
Ka4yecTB, KOTOpbIE IO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pBIHKE Tpylda H
YCIIEIIHO NMPO(ECCHOHAIBHO PEaTn30BbIBATHCSL.

B nporecce O1ieHKHM MarucTpaHTOB HEOOXOAUMO MCHOJIB3YIOTCS KaK TPaJULMOHHBIC, TaK U
MHHOBAIIMOHHBIE TUIIBL, BUJBI U (HOPMBI KOHTpOJIS. [Ipr 3TOM nocTeneHHo TpaAullMOHHbIE CPEICTBA
COBEpPUICHCTBYIOTCA B pyciieé KOMIETEHTHOCTHOIO IIOAXO0/a, a HWHHOBALIMOHHBIE CPEICTBA
aZlanTUPOBAHBI JUIsl IOBCEMECTHOTO MPUMEHEHUS B POCCHUUCKOM By30BCKOM ITPAKTHKE.

Ileqs mnpoBegeHHsi aTTeCTAMM — IPOBEPKA OCBOEHHUS 00pa30BaTeNIbHOI MpPOrpamMMbl
JTUCIUIUIMHBI-IPAKTUKyMa yepe3 cOopMUPOBAHHOCTH 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpomexyTouHast aTTeCTANMA OCYLIECTBIIETCSA B KOHLIE CEMECTPA U 3aBEPILIACT U3YUYEHUE
JTUCIUIUIMHBI, TIOMOTaeT OIEHUTh KPYIHBIE COBOKYMHOCTH 3HAHUW M yMeHHH, (opMupOBaHUE
OIPEAEIEHHBIX KOMIIETEHIIUH.

OLIEHOUHBIMU CpEICTBAMH TEKYIIETO OLEHUBAHUS SIBIAIOTCSA: YCTHBIE OIpPOCHI, TEKYIHE
7a0opaTOpHBIX padoT, JOKIAAbl, KOHTPOJbHAsA padora. KoHTponb ycBOeHHs marepuana BeIeTcs
PETYJISIPHO B TEUEHUE BCETO CEMECTPa Ha J1a00paTOPHBIX 3aHATHSIX.



Ne CPEJICTBA OLHEHUBAHMUAI, ObpazoBaTenbHbIe
n/m HCIIOIb3YEMBIE JIJISl TEKYIIETO OLICHUBAHUS PE3YNIBTATHI TUCITUTUIAHBI
nokasarensi QOpMUpPOBaHUS KOMIETSHIIUN
OuneHo4HBIE CpeCTBa IS TeKyIIeH OP-1 IIpumensieT 3HaHUS
arrecTanuu CTaHJAaPTHBIX U UHBIX METOJUK
OC-1 KountpoibHas pabota otOopa B 001aCTH TCHOMUKH U
OC-2 Y4eOHast TUCKyCCHs MIPOTEOMHUKH
OC-4 YcrHbIii onpoc OP-2 Bnazneer 6a30BbIMHU U
OC-5 JlabopatopHas pabota CIICLIMATM3UPOBAHHBIMU METOJIAMH,
OC-6 loknan ¢ mpe3eHTanue B 3aBUCHMOCTH OT THUIIA
OuomaTepuaia U MOCTaBICHHBIX
OueHovHbIe CPpeaCTBA /sl IPOMEKYTOYHOM 3a1a4y
aTTecTaAlNH OP-3 IIpoBoaut anaynu3
OC- 7 3auer B ycTHOI popme COBPEMEHHOM JIUTEPATYpHl,
MOCIEAHUX JOCTHKCHUN
OP-4 YMmeeT npuMeHSTh 3HaHUS B
obnactu IT-TrexHonoruii s
pelleHus 3a1a4 aHaIu3a,
POTHO3UPOBAHUS, ONTUMH3AIUN
71a00paTOPHBIX MPOTOKOJIOB U
METOJIOB HCCIIEIOBAHUS B 00JIACTH
TEHOMUKH
OP-5 Bnaneer HaBbIKaMu, aHaJIM3a
MOJIYYCHHBIX JaHHBIX,
CTATUCTUYECKON 00paboOTKH,
XpaHEeHHS U JTOKYMEHTallUU
pE3yNbTATOB.
Onucanne OICHOYHBIX CPEACTB M HEOOXOoAMMOro o0OpyaoBaHHs (IEMOHCTPAIMOHHOTO
Marepuaia), a TakkKe TMpOoIeAYphl U KPUTEPUHM OIEHUBAHMS HHAMKATOPOB JOCTHXKEHUS

KOMIIETEHIIUM Ha PAa3JIMYHBIX 3Tallax UX (bOpMI/IpOBaHI/I}I B IIpoHecCce OCBOCHUA 06pa30BaTeJ'IBHOfI
mporpaMMbl IpEACTABJICHBI B doHIE OICHOYHEBIX CpCACTB MJIA TEKYIICTO KOHTPOJIA YCIIECBACMOCTHU
u HpOMe)I(YTO‘IHOﬁ arTeCTaluu 1o JUCIHUIIINHC ((FCHOMI/IKa, IIPOTCOMUKA.

Mamepuanst, ucnov3yemoie 011 meKyuiezo KOHmMpPOsA yCneeaemocmu
o0yuarwuxca no OUCyUnIuHe

MaTepI/IaJ'H)I AJId opraHu3anuun TCKyIIICfI arTeCTaluy NpcaCTaBJICHbI B m5 IMporpaMMal.

Mamepuanwt, ucnonb3yemole 011 RPOMENCYMOUHO20 KOHMPOJISL YCREGAEMOCHU
odyuarowuxca no oucyuniune

OC-7 3auer B ycTHOl dopme
IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€Ty B YCTHOM (popme

1. «I'enomuka» u «IIporeoMuka» Kak paszeibl COBpeMeHHOU Ouonoruu. Mecto B cucteme
HayK.

2. TlocTynatbl MOJIEKYIISIPHON T€HETHUKH.

3. CpaBHUTENbHBINA aHAU3 CTPYKTYPbl T€HOMOB IIJIa3MUJI, BUPYCOB, OPTaHeII, IPOKAPHOT
1 DYKapHOT.

4. CTpyKTypHBIE KOMIIOHEHTHI M YPOBHHU MOJIEKYJISIPHOM OpraHu3aluy T€HOMOB.

5. Tumnbl reHOMHBIX KapT U UX B3aUMOOTHOILIECHHUS.

6. 'eneTnyeckoe KapTUPOBAHHE.

7. PecTpUKIMOHHBIE KapThl.



8. Opromnoru. [Tapanoru. Kcenosmoru.
9. TloHsATHE O TaILIOTHIIE.

10. Co3xaHne KOHTUTOB.

11. CekBenupoBaHue.

12.  Myranuu 1 noauMopGU3MBI.

13. Tunsl BapuabensHOCTH NocaenoBarenbHoctu JTHK.

14. SNP, MukpocaTeuMThl, MUHUCATEIUIATHI.

15. MonexkynsapHble Mapkepbl, ocHoBaHHbIE Ha [1L[P.

16. KapTtupoBaHue ¢ MoMoIIbI0 MOJIEKYISIPHO-TEHETHIECKIX MapKEPOB.
17. IlpeumyiecTBa MOJIEKYJISPHBIX MAPKEPOB.

18. T'enermyeckuii ckpuHUHT ¢ momoIisio JJHK-Mukpounmnos.

19. AwnHoTanms nocienoBareiibHOCTH. Pacrio3nasanue resos. [Touck OPC.
20. Knaccuduxarus reHos.

21. PerynsTopHbIe MOCIEA0BATEIHLHOCTH.

22. OuUIOTCHETHYECKUE ICPEBBSI.

23. MeTaboa0MHUKH KaK pa3/iesl COBPEMEHHON OMOJIOTHH.

24. buouH(popMaoHHbIE 0a3bl JAHHBIX.

25. PHK-unTepdepenmms.

26. TpanckpunTom.

27. buoMeauIMHCKUE UCCIEI0BaHUS TEHOMOB M T€HOJUAarHOCTHKA.

B KOHIC U3YYCHHA JUCHUIIIMHBI IOABOAATCA UTOTH pa6OTI>I CTYACHTOB Ha JICKIIMOHHBIX U
J'Ia60paTOpHI>IX 3aHATUAX IIYTEM CYMMHPOBAHUS Sapa60TaHHBIX 0aI0B B TEUCHHE CEMECCTpa.

Kpurtepun oueHnBanusi 3HaHUH 00y4aKOIUXCS 10 AUCHHUILINHE

Dopmuposanue 6ANTLHO-PEUMUH2080U OYEHKU pabomvl 00yYaAOWUxXcs

ITocemenne | Ilocemienne PaGota Ha 3auer
JIEKLMH MPAKTUYECKHUX [IPAKTUYECKUX
3aHATHI 3aHATHUAX

o PaszbamnoBkammo| 2 x 1=2 8x1=8 226 6amna 64 6amta
§ BUJaM paboT 0amioB 0aioB
5
c:; CyMMapHBbIit 2 Gamna 10 6amoB 236 6aimoB | 300 6anmoB

Makc. 0ar max max max max

Kpumepuu oyenusanus pabomul 0b6yuarowezocs

Bamusl (3 3E)
«OTIIMYHO» 6omee 271
«XOPpOILIOY 211-270
«YIOBJIETBOPUTEIHLHOY 151-210
«HE YJOBJIETBOPUTEIBLHO 150 u meHee

6. MeToanyecKue YKazaHus 1J1s1 oﬁyqamumxca 110 OCBOCHHMI0 JUCHMUITJIMHbI

YcnemHoe u3ydeHHe Kypca TpeOyeT OT OOyYaromMXCs IMOCEIIeHUs JEeKIUW, aKTHUBHON
paboThl Ha JAa0OpPATOPHBIX 3aHATHUSX, BBITIOJHEHUS BCEX YUE€OHBIX 3aJaHHWM MperojaBaTes,
03HAKOMJICHHUS C OCHOBHOW U JIOTIOJIHUTEIHHON JIUTEPATYPOH.

3anuchk JieKHmUM — oaHa W3 (OpPM aKTUBHOW CaMOCTOSITEIBHON PabOThI OOydYaroIIMXCH,
Tpe6yfoma;1 HAaBBIKOB U YMCHUSA KPATKO, CXEMATUYHO, IMOCICAOBATCIIBHO U JIOTUYHO (I)I/IKCI/IpOBaTB
OCHOBHBIC TIOJIO)KECHUSI, BBIBOJIBI, 000OIICHUS, POPMYIMPOBKA. B KOHIIE JEKIMK TpenoaBaTeb
OcTaBlisieT BpeMs (5 MHHYT) Ui TOro, 4TOOBI OOydYaromuecs HWMENIH BO3MOXKHOCTH 3a/1aTh
YTOYHSIONIME BOMPOCHl IO M3y4yaeMoMy MaTepuany. F3-3a HEIOCTaTOYHOrO KOJIHYECTBA



ayIUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YAAeTCS OCBETUTh B IIOJHOM OO0BEME, MOITOMY
IpernoJiaBaTeiib, 0 CBOEMY YCMOTPEHHUIO, HEKOTOPBhIE BOIPOCHI BHIHOCUT HA CaMOCTOSTEIBHYIO
paboTy MarucTpaHToOB, PEKOMEHAys Ty WIM HHYIO JuTeparypy. Kpome sToro, ans ydiiero
OCBOCHMS MaTepHaja M CHCTEMAaTHU3allid 3HAHWN 10 JUCHMIUIMHE, HEOOXOAMMO IOCTOSHHO
pa3buparh MaTepuaibl JEKIUH M0 KOHCIEKTaM U y4eOHbIM mocoOusM. B cioyuae HeobxoaumocTu
oOpallaTecs K IIpernojaBaTelito 3a KOHCYJIbTalue.

[ToaroTroBka Kk JIaDOPATOPHBIM 3aAHATHSIM.

[Tpu moAroToBKe K J1a0OpPaTOPHBIM 3aHATHIM MAaruCTPAHT JOJDKEH U3yYUTh TEOPETHUECKUI
MaTepuai MO TeMe 3aHATHs (MCIOJIb30BaTh KOHCIEKT JIEKIHM, U3YyYUTh OCHOBHYIO JINTEPATypy,
03HAKOMUTHCS C IOMOJTHUTENILHOM JINTEPaTypoil, Mpu HEOOXOTUMOCTHU JOMIOJIHUTh KOHCIIEKT, Jesas
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEPATypHBIX KCTOYHHMKOB). B ciydae 3arpyqHeHHH,
BO3HUKAIOIIKUX MPU OCBOCHUHU TEOPETHMUECKOr0 MaTepHualia, MarucTpaHTy clieAyeT oOpamiarbes 3a
KOHCYJIbTAllie K mpernojaBarento. Mas Ha KOHCYIbTalMIO0, HEOOXOAMMO XOPOIIO MPOIyMaTh
BOIPOCHI, KOTOPBIE TPEOYIOT pa3zbsiCHEHHUSI.

B nauane maboparopHOro 3aHATHS TPENOJaBaTelb 3HAKOMHT MAarucTpaHTOB C TEMOH,
orjamaeT TJiaH MPOBEJCHUS 3aHATHUS, BBIIACT 3a7aHue. B xo/e BbhIMOIHEHHs] paOOThl MaruCTPaHT
MOYKET OOpaTUTHCS K MPEIoIaBaTelio 32 KOHCY/IbTAlMeH Wi pa3bsiCHeHUsMH. [Ipy BBITOTHEHUH
paboT MarucTpaHT odopmiseT anbboMm (TeTpaab) Mo JabOpaTOpPHOMY MPAKTUKYMY, KOTOPBIN
CIaeTcs Ha MPOBEPKY B KOHIIE CEMECTPA.

Pe3ynbTathl BBIMOIHEHUS J1a0OPATOPHBIX padOT OLIEHUBAIOTCS B OayjiaX, B COOTBETCTBHH C
0aJIbHO-PEUTUHIOBOM CHCTEMOI YHUBEPCUTETA.

[ToaroroBka Kk yCTHOMY OMpocCYy.

[Ipr mOATrOTOBKE K YCTHOMY ONPOCY HEOOXOIMMO HM3YYHTh TEOPETUUYECKHU MaTepHal Io
muciumiiae. C  1enpl0  OKa3aHUS IOMOINM MAarucTpaHTaM INpU TMOATOTOBKE K 3aHATUSAM
IPEero/IaBaTeIeM MMPOBOJAUTCS TPYIIIOBAsi KOHCYJIBTAIHS C [ENbI0 Pa3bsICHEHHUS] HAN0O0JIee CII0KHBIX
BOIIPOCOB TEOPETUYECKOTO MaTepHaa.

[TonroToBka K AOKJIAAY € Mpe3eHTALHEH.

Jloknaznpl JenalTcs € LEeIbl0 NPOBEPKH TEOPETHUYECKMX 3HAHUM 0O0yyarolerocsi, ero
CIIOCOOHOCTH CaMOCTOSITENIbHO NpHOOpeTaTh HOBBIE 3HaHMS, padboTaTh ¢ WH(GOPMALUOHHBIMU
pecypcamu U U3BJIEKaTh HYKHYI0 HH(POPMALHUIO.

[TpomomKUTETHHOCTD TOKIAIa HE JODKHA TPEBIATh S MUHYT. TeMy J0KJIajga MarucTpaHT
BBIOMPAET 110 JKEJIaHUI0 U3 MPEAJIOKEHHOTO CITUCKA.

[Ipy TOATOTOBKE MOKIaZa MArucCTPaHT [OJDKEH WM3YYHTh TEOPETHUECKUH MaTepuall,
UCTOJIb3Ysl OCHOBHYIO U JIOTIOJIHUTENIBHYIO JINTEPATypy, 00s3aT€IbHO COCTABUTH IJIaH JOKJaza
(mepeyeHp paccMaTPUBAEMBIX MM BOIIPOCOB, OTPAXKAMOIIUX CTPYKTYpy U IOCIEIOBATEIHHOCTD
MmarepHaia), HOArOTOBUTH NIPE3CHTALUIO.

BeicTymiieHre  OIDKHO — CTPOUTBCS  CBOOOTHO, YOEAWTENbHO W apryMEHTHPOBAHO.
[IpenonaBatens ciaeanT, 4TOOBI BBICTYIJICHME HE CBOAMJIIOCH K IPOCTOMY BOCIPOU3BENIECHHIO
TEKCTa, HE JOMYCKAeTCs MPOCTOE YTCHHWE COCTABIIEHHOTO KOHCIEKTa IOKJIana. BeicTymarormmid
TaKXe JJOJDKEH ObITh TOTOBBIM K BOIPOCAM ayJUTOPUU U TUCKYCCHH.

Ilepeyens npakTH4YecKUX pador

JlaboparopHas pabota Ne 1 «BBenenue»

JlabopaTtopHas padota Ne 2 «CTpyKTypHBIE KOMITOHEHTHI TEHOMOB)»
JlaboparopHas pabota Ne 3 «TexHonorust pekoMOnHaHTHBIX JJTHK»
JlabopaTtopHas padota Ne 4 «MeTo1b1 KapTUPOBAHUS TEHOMaY

JlaboparopHast pabota Ne 5 «[ToHsITHE O MONEKYISIPHO-TEHETHUECKUX MapKepax»
JlabopaTtopHas pabotaNe 6 «DyHKIIMOHAIbHAS TEHOMHUKA)

JIaboparopHast pabota Ne 7 «CpaBHUTETbHAS T€HOMHKAY

JlabopaTtopHas padora Ne 8 «IIporeomuka u MeTabOIOMHUKAY

JlaboparopHast pabota Ne 9 «bronHpopmannoHHbIE 6a3bI JAHHBIX)
JlabopaTtopHas padota Ne 10 «MenumnuHCKasi TeHOMHUKA



7. IlepevyeHb OCHOBHOII M IONMOJHHUTEJIbHONH Y4eOHOIU JHUTepaTypbl, HEOOXOAUMOI 1JIsi
OCBOEHHUS TUCHUILINHBI

OcHoBHas1 JInTepaTypa

1. JIe6eneB A.T., Apremenko K.A., Camruna T.}O. OcHOBBI Macc-CIEKTPOMETPHH OEIIKOB U
nenTuaoB: yuyeoHoe mocodue. M.: Texnochepa, 2012 — 180 c. (DaexkTpoHHBINH pecypc. — Pexxum
noctyna: http://biblioclub.ru/index.php?page=book&id=233467&sr=1)

2. BomomuenkoBa, JI. A. buomndopmatuka : ydeOHoe mocobue : [16+] / JI. A.
BonoguenkoBa ; OMckuii rocygapcTBeHHbI yHuUBepcuTeT uMm. @. M. JloctoeBckoro. — OMCK :
Owmckwuit rocymapcrBennslid yausepeureT uM. @.M. Jlocroeckoro, 2018. — 44 c. : un — ISBN 978-
5-7779-2214-4 — URL.: https://biblioclub.ru/index.php?page=book&id=563147

JonoiHUTeILHAS JUTEpPaTypa

1. buosTuka ¥ TyMaHUTapHas OKCIEpTH3a: MPOOIEMbl TEHOMHUKH, IICHUXOJIOTHU U
Buptyanmuctuku / pen. @. I'. MaiinenoBa. — Mocksa : Uucturyt punocopuun PAH, 2007. — 224 c. —
ISBN 978-5-9540-0084-9. — URL.: https://biblioclub.ru/index.php?page=book&id=63021

2. 'enetnka — pyHAaMEHTANIbHAS OCHOBA MHHOBAIIMN B MEIAWIIMHE M CEJICKIIMH: MaTepUaIbl
Hayuno-npaktudeckoil KOH(GEpeHIINH ¢ MeKTyHapoaHbIM yuactueM (PoctoB-Ha-/{ony, 2—4 HOs0ps
2017 r.) / . pen. T. II. lkypar, A. B. YcaroB, A. E. Ilannu ; HOxubii GdenepanpHbIil
yHuBepcuteT. — PoctoB-Ha-Jlony ; Taranpor : FOxusiii penepanbubiii yausepcuret, 2017. — 159 c.
: TaoJI., rpad., WL — ISBN 978-5-9275-2542-3 — URL:
https://biblioclub.ru/index.php?page=book&id=570728

HuTepHeT-pecypcsl

1. BecrnatHas syeKTpoHHas 6uosorndeckas Oubnuorexa [DaAeKTpoHHBIH pecypc]. Pexum
nocryna: http://zoomet.ru/metod_sreda.html
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