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AHHOTANMA

Llenpr0 MUCHMIUIMHEI SBJSIETCS. OCBOSHHE CTyIEHTaMH (pyHIaMEHTaJIbHBIX 3HAHUI B 00JACTH TCHETHYECKOM
WHKCHEPUU M METOJIOB MOJIEKYJISIPHOM OMOJIOTHH, N3y4YeHHe CIIocOO0B MEepPeH0ca U SKCIPECCHN TeHETHUECKOI
nHpOpMAIMU B pasHBIX THMAX KIETOK MPO- M JYKAPHOT, KAaYeCTBEHHOTO M KOJMYSCTBEHHOTO aHaJH3a
3hPEKTUBHOCTH JKCIPECCHH PEKOMOMHAHTHBIX TMPOAYKTOB, a TakKe  3HAYCHWsl W POIU METOJOB
TeHETUYEeCKO WH)KCHEPUU B W3YYCHUH CTPYKTYphl U (DYHKIIMOHHPOBAHHS I'€HOMOB, B TOM YHCIIE T€HOMa
4eJI0BeKa, O3HAKOMJICHHE C O00JAaCTSIMM NMPAKTUYECKOrO IMPUMEHEHHUS METOJOB M IIOAXOJ0B T€HETHUYECKOIl
WH)KCHEpHH B OHMOTEXHOJOrMM W OuomenuimHe. B mporecce OCBOGHUS NUCHUIUIMHBI CTYACHT ITONYYHT
0a3oBble 3HAHUS B OOJNACTH TEHETHYECKOH WH)KEHEPHH, IOJYYUT OCHOBBI MOJEKYJISpHOWH Ouonoruu u
onoduzuky.

1. leau u 3apauu

eap AUCUMNIMHBI

OCBOCHHUE CTylleHTaMH (YHIaMEHTANbHBIX 3HAHHWN B 00JACTH IeHETUYECKON WHIKEHEPUU M METO/IOB
MOJICKYJISIPHON OMOJIOTHH, U3yUEHUE CIIOCOOOB MEPEHOCa U IKCIPECCHUH TEHETHYECKON HH(POpMAIIUU B
Pa3HBIX THMAX KIETOK MPO- U IYKAPUOT, KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHann3a 3PPeKTUBHOCTH
IKCIPECCUH PEKOMOMHAHTHBIX MPOJAYKTOB, & TAKXKEe 3HAYCHHS WM POJM METOJOB TI'CHETHYCCKOM
WH)XEHEPUU B M3YYEHUM CTPYKTYpHI U (DyHKIIMOHHUPOBAHUS T€HOMOB, B TOM YHCJIE T€HOMa YeJIOBEKa,
O3HAKOMJICHHE C OONACTAMM MPAKTHUECKOTO NPUMEHCHHS METOJAOB W TIOAXOJOB TCHETHUYCCKON
WH)XEHEPUH B OMOTEXHOIIOTUU H OMOMETUITVHE.

3agaum AUCHUILUIMHBI
* (¢opmupoBaHue 0a30BBIX 3HAHUH B 00JIACTH MOJICKYIISIPHON OMOJIOTHH U ONOPU3UKY;
* oO0yueHHe CTY[ICHTOB NPHUHIUIIAM CO3JaHus pekomOnHaHTHBIX Monekyn JIHK, Meronam ananmsa nx
CTPYKTYpbl M (YHKIIMOHHPOBAHMS IIOCIE IEPeHOCa B KIETKH NPO- M DYKApHOT, COBPEMEHHOTO
COCTOSIHMSL M TEPCIEKTHB MPAKTUYECKOTO HCIOJIB30BAHUS JOCTHKEHNH T'€HETHYEeCKOW MHKEHEpUH B
OMOTEXHOJIOTHH U OMOMEHIINHE;
* (GOopMHUpPOBAHUE MOAXOJOB K BBHIIOIHEHUIO CTYICHTaMH UCCICJOBAaHUN C MCIIOJIh30BAaHHEM METOOB
TeHeTUYEeCKON MHKEHEPUH B PaMKaX BBIITYCKHBIX Pa0OT Ha CTENEHb MarucTpa.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

OIIK-3.1 CrocobeH aHamu3WpoBaTh 3ajady, [JIAHHUPOBAThH
MyTH PELeHHs, Ipeiaratb U KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 CnocoGeH BbIOMpaTh U (MIIN) penieHus

pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl NPHU PEIICHUH HOBBIX 3a]ay, IPUMEHSsS 3HAHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU PEIICHMs], TTOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX alPOOAIUIo

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIBHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKalUK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX




[K-3 Cnocoben nmpodeccuonanbuo padorars ¢ |[IK-3.1 [lonumMaer mnpuHOMIBL pabOThl HCHOIB3YEMOTO
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM 00opynoBaHUs (crierMan3upOBaHHBIX MaKEeTOB
obopynoBanreM (MpruOOpaMH U yCTAHOBKAMH, | [TPUKIIAJIHBIX IPOTPaMM)

CIIeATN3NPOBAHHBIMH TAKETAaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb:

YMETb:

- JIEKCUYECKUH MHUHUMYM B 00beMe, HeOOXOOUMOM Ul MPOQECCHOHANBHBIX YCTHBIX M MHChMEHHBIX
KOMMYHHKaLUH 1 paboThl ¢ HHPOpMaIuei B 001aCTH TeHETUIECKON HHKEHEPUU;

- MECTO ¥ poOjb HPHUHLUIIOB U METOJOB I'€HETHUYECKON MHKEHEPUH B COBPEMEHHBIX HMCCIEIOBAHUAX
(PU3UKO-XMMHUYECKUX OCHOB JKUBBIX CHCTEM;

- ocoOeHHOCTH Ounosnorndeckoi (HopMbl OpraHM3allMM MaTE€pHH, HPUHLUIBI BOCIPOM3BOACTBA H
Pa3BUTHS JKUBBIX CHCTEM;

- COBpEMEHHbIC MPEJCTaBIeHUsI 00 OOIHOCTH MEXaHM3MOB XPaHEHHMs, BOCHPOMU3BOJICTBA U Mepeaaqyn
TeHETUYECKOW MH(POPMALIUHU Y PAa3HBIX TPYII IPO- U SyKAPUOTHIECKHX OPTaHU3MOB;

- 0COOEHHOCTHM OpraHM3allMM T'€HOB M T'€HOMOB B pa3HbIX TAKCOHOMHYECKHX TIpynmax (Oakrepuw,
JPO>KH, BBICHINE PACTEHUS, ’KUBOTHBIE);

- IEPCIEKTUBBI HCIIOIb30BaHUS TOCTHKEHUH T'eHeTHYEeCKON MHKEHEpUH B OMOMEINIINHE;

- mpoOneMbl 0€30MaCHOCTH HAyYHBIX HCCICAOBAaHMM B 007aCTH T'€HETUYECKOM HMHKCHEPUH U
MPaKTHYECKOTO MCTIOIb30BAaHHS T€HETHYECKH MOM(HUIINPOBAHHBIX OPraHU3MOB.

- 3 ¢EeKTUBHO HCIIONIB30BATh B HAYYHBIX HCCICAOBAHUIX TEOPETHUYECKHE TMOJOKEHHS W apceHal
METOJIOB T€HETUYECKON NH)KEHEPHH U MOJIEKYJISIpHOI Omooruy;

- IUTAHUPOBATh HKCIEPUMEHTHI MO CO3MaHUI0 pexomOunHaHTHBIX Monekyn JHK u mepenocy renos B
MOJIEJIbHbIE OPIaHU3MBI;

- aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U 0000ILATh Pe3yabTaThl COOCTBEHHBIX HAYYHBIX MCCIIEIOBAHUN
C MCHOJIb30BAaHUEM METO/IOB T€HETHUYECKOM MH)KEHEPHH W MOJIEKYISIPHOM OMOJIOTHH U JIUTepaTypHbIE
JaHHBIE.

BJIAJIETh:

- METOJOJIOTHMEeH BBIOOpA aJEKBaTHBIX METOJOB T'E€HETHYECKONM WH)KEHEpHH MJIS HCCIIENOBAaHUM B
00JIaCTH MOJIEKYJISIPHON U (PU3UKO-XUMHUECKOW OHOJIOTUH;

- IUIAHUPOBaHHMEM, MOCTAHOBKOH M 0OpaOOTKOM pe3ynbTaToOB IKCIEPUMEHTOB C MHCIOJIb30BAHUEM
apceHana METOIOB FTeHETUYECKOM HHKCHEPHH;

- HaBBIKAMM Hay4YHOTO IIOMCKA U MCHOIb30BaHUS MH(OPMAIIMOHHBIX HCTOYHUKOB (Hay4YHas JINTEparypa,
0a3bpl JaHHBIX, KOMIBIOTEPHBIE HpOrpaMMbl M Japyrue WHTepHeT-pecypchbl) Ui aHaJIUTUYECKOTO
MIOUCKA B 00JIACTH MCCIICIOBAHUH C CIOIBb30BAaHNEM apCceHalla METOI0B TeHETUYECKONH HHKECHEPUH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

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

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Beenmeane JIHK B comarmdeckue u 3 )
MOJIOBBIE KJIETKH MJICKOMTUTAIOIINX
Bexropel i1 KJIOHHPOBaHUS TEHOB B
) OakTepusix Ha OCHOBE OakTepruodaros, ) )
KOCMH/IHbIE BEKTOPBL, BAC- u
PAC-BekTopHI.
3 Bexropel Ui KIOHHMpOBaHUS TI'€HOB B ) )
Oakrepusix. [1ma3munHbie BEKTOPHI.




Bexropsl Ha OCHOBE BUPYCOB
4 miekonuTamux.  IlepcnekTuBel  HX 2 2
UCIIOJIb30BaHUs B TEHOTEPAIUH.
5 I'eneTHuecKast HHKEHEPHS TPOAOKEN 2
6 Ienom uemoBeka M  MOCTIEHOMHBIE )
TEXHOJIOTUH B MOJIEKYJIIPHOI OHOIOTHH.
7 Mertonpl U3y4eHUsI IKCIPECCUU I'€HOB Y )
9YKapHOT.
HoBrle  crparermn  CeKBEHHpPOBAaHUS
8 2
JHK.
OCHOBHBIE JOCTHXKEHHSI MOJIEKYJISPHON
9 Oouonornu k Hadaixy 70-x romoB 20-ro 2
BEKa M IPENIOCBUIKM BO3HUKHOBEHUS
TeHETUYECKOH WHKEHEPHUH.
10 OCHOBI:IV TCHETHYECKOW  MH)XECHEPUHU )
pacteHuit
1 OCHOBbl ~ I'€HETHYECKOW  HMH)KECHEpPUH ) )
CTBOJIOBBIX KJIETOK.
12 |PHK-unTepdepenuus 2 5
DepMeHTBI oOMeHa HYKJIGMHOBBIX
13 |KHMCTOT, UCHIOJB3yEeMblE B TE€HETHYECKOMH 2 5
WHXEHEPHU.
Okcmpeccuss  4y)XEpPOIHBIX I'€HOB B
14  |OGakrepusix. llomyuenme wu  o4HCTKa 3 10
PEKOMOWHAHTHBIX OETKOB.
Hroro yacos 30 30
[TonroToBka k 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 1 (Ocennuii)

1. Beeaenue JIHK B comaTuyeckre U MOJIOBbIC KIETKH MJIESKOITUTAIOIINX

IMepenoc JHK B kmetkn wMiekonuratomux. Hecnenuduueckne wmertonsl BBemenust JIHK
(Ca-docdarnas tpaHchekuus, 37eKTponopanusi, OauIMcTHYECKas TpaHC(EKIHs, HCIOIb30BaHUE
nunocoM, Mukpounbekiuu). JHK-ummynuzanumsa. CenexkTuBHbIE MapKephl Uil KJIETOK
miekonuraomux. CrabuinpHash W TpaH3WEHTHAas (BpEMEHHas) O3KCIPEecCHs TE€HOB B KIIETKaX
MiIeKonuTaomux. PenoprepHble reHbl. TpaHCTEHHBIE XKMBOTHBIE: HCIOJIB30BAHUE ISl PEIICHHS
($yHIaMEHTANbHBIX U MPUKIAJHBIX 3a1a4.

2. BexTopsl /U1 KJIOHUPOBaHMsI TEHOB B OaKTEpUAX Ha OCHOBE OakTeprodaroB, KOCMHUIHBIE BEKTOPEI,
BAC- u PAC-BekTopsl.

Bekropel Ha ocHoBe HHTYaThiXx OakTtepuodaroB (M13). Ocobennoctn Owmonoruu ¢Qara M13.
buonornueckoe pazgenenne wnenedd  ¢parmentoB JHK myrem kmonwpoanus B MI13.
KomOunamupoBanHble BekTophl Juis nonydenus JJHK B omgHo- m nByxuenoueunoi gopme. darossrii
TucIuiel Ha ocHoBe (hara M 13 u koMOWHATOpHBIE OMONMOTEKN TIENTHIOB.

Bexropsr Ha ocHOBe ¢ara nam6na. I'enom ¢ara namOaa. J[Ba nmytu ¢aroBoit MHPEKIUH - TUTUIECCKUHA
n nu3oreHHblii. YnakoBka JIHK B ¢daroseie uwactumbl in vitro. [lomydeHue KIOHOTEK TEHOB B
BekTopax Ha ocHoBe (para nambma. IlpencraBurenbHOCTh KJIOHOTEK. CKPUHUHI KIIOHOTEK.
Kocmunnsie BekTopbl. Bekrtopel Ha ocHoBe ¢ara Pl s KinoHMpOBaHMS KpPYNHBIX BCTaBOK.
BakrepuanbHble HcKyccTBEeHHBIE XpoMOCOMBI (BAC-BEKTOpEI).

3. BeKTOpBI AJId KIIOHUPOBAHUWS I'CHOB B 6aKTepI/I$IX. HJ'IaBMI/I,Z[HBIC BCKTOPBI.



OcHoBHbIe TpeOoBaHus K BekTopaM. CrocoObl BerpauBanusi JIHK B BekTop. EMKOCTH BEKTOpOB.
Cenexuusi peKOMOMHAHTHBIX KJIOHOB. CeNeKIus N0 YCTOWYMBOCTH K aHTUOMOTHKAM (aMIMLIMIUTUH,
TeTPAlMKINH, XJopam(eHuKos, kaHaMuiuH). Celekuus Mo aKTUBHOCTH OeTa-rajJakTo3uaa3bl Ha
WHAWKATOPHOH  cpeae  (sBieHHEe  anb(a-KOMIUIEMEHTAlWH, IITAMMBl  CBEPXIPOAYLEHTHI
lac-penpeccopa).

CpoiictBa OakTepuanbHbIX IUTa3MHuI. CHOCOOHOCTH K aBTOHOMHOW pEIUIMKAIlMM B  KIIETKE.
KomnuitHocth mnazmua. CriocoOHOCTh K MHTErpaliy B OakTepuanbHyro XpoMocoMy. CriocoOHOCTh K
KOHBIOTaTUBHOMY IIE€PEHOCY U3 KIETKH B KIETKY (KOHBIOIaTHBHOCTB). CIIOCOOHOCTD MEPEHOCUTHCS B
Jpyrue KIETKU C MOMOIIBI0 KOHBIOTAaTUBHOW IUIa3MuIbl (MoOmim3zyeMocTs). HecoBmecTumocts —
HEBO3MO)KHOCTb CYILIECTBOBAHUS ABYX Pa3HbIX IIA3MHUJ C OJHUM TUIIOM PEIUIMKOHA B OHOM KIIETKE.
[lepBoie ynoOHbIe mtazmuaabie BeKTopsl (pBR322, pUC). CneunanusupoBaHHble BEKTOPHL. BeKTOpHhI
JUIl CEKBEHUPOBAHUS, BEKTOPBI SKCIIPECCUU, BEKTOPBI JUIsl KJIOHUPOBAHUS PETrYJIATOPHBIX 3JIEMEHTOB
(mpoMOTOpOB, TEPMUHATOPOB), BEeKTOPHI 1 nonyyerans PHK-30H10B (Tpanckpunuums in vitro).

4. BeKTOpBI Ha OCHOBC BUPYCOB MJICKOIIMTAIOIIMX. HepCHCKTI/IBLI HX UCIIOJIb30BaHUA B TCHOTCPAIIUH.

PerpoBupycel. Opranmsanust reHoMa. JKW3HEHHBIH IIMKI M OCOOCHHOCTH  PEIUIMKALUU.
PerpoBupycHbIEe BEKTOpBI. YIIAKOBBIBAIOIINE KIETKU. VICIOIB30BaHNE PETPOBUPYCHBIX BEKTOPOB B
UCCIIEOBAaHUAX TeHOMa. BbUlaBnuBaHME SK30HOB (exon-trapping). JIeHTHBUpPYCHBIE BEKTODBI.
Opranuzanns reHoMOB JEHTUBUPYCOB. CpaBHEHHE PETPO- U JICHTUBUPYCHBIX BEKTOPOB. BekTops! Ha
OCHOBE BHUpyca ocroBakuuHbl. [logydeHne reHHOMH)KEHEPHBIX >KUBbIX BakLMH. [eHHas Tepamus.
BexTopsl Ui reHoTepanud. BeKTOpsl Ha OCHOBE PETPOBHUPYCOB, JICHTUBHPYCOB, aJ€HOBHUPYCOB,
a/IeH0ACCOLIMMPOBAaHHbBIX BUPYCOB, BUPYCOB I'epIieca.

5. T'eHeTnuecKast MHKEHEPUS APOAOKEU

Oco0EHHOCTH APOXOKEH KaK DyKapHOTHYECKOro opranu3ma. [1ooBoe U BereTaTHBHOE Pa3MHOMKCHUE
apoxokeid. TUNBI criapuBaHMs APOXOKEH M MEXaHH3MBI WX TMEpeKIIOYeHUs. J[pOXkIKeBbIE BEKTOPBI.
CenexTuBHbIC MapKepbl 11 ApoxoKei. TUIbI JPOXIKEBBIX BEKTOPOB. VIHTErpaliioOHHbIE, JITUCOMHBIE,
HeHTpOMEepHbIe BeKTOpbl. ARS-amemenTsl. LleHTpoMepHBIE TOCIEIOBATEILHOCTH. TeIOMEpHbIC
yuacTkd. CTaOWIBHOCTB JIPOXOIKEBBIX BEKTOPOB. VICKYCCTBEHHBIC JPOXKIKEBBIE XPOMOCOMBI
(xmorupoBanue kpynHbIX ¢pparmentoB IHK). JIposxokeBast ByXruOpuaHas cucteMa (MCIolIb30BaHUEe
JUIE  W3ydeHUs OenoK-OCIKOBBIX B3aMMOJICHCTBUN). MeTHnoTpodHbIE JPOXKH KaK OOBEKT
TeHHO-MHXEHEPHOH OMOTEXHOIOTHH.

6. 'eHOM 4Y€I0BEKA M IIOCTTCHOMHBIC TEXHOJIOTUH B MOJ'IGKy.]'IHpHOfI OUOJIOTHH.

CexBeHHpOBaHME IIOJHOTO TeHoMa dYenoBeka. OCOOCHHOCTH OpraHU3allMd T'€HOMOB BBICIIHX
sykapHoT. [loBropsiomuecs 1 yHUKaJIbHBIE MTOCIEA0BATEIbHOCTH. THIIBI TOBTOPOB. PeTposnemMeHTs
reoma. [lomumopdusmbl. Tumbsl MapkepoB, HCIOIb3yeMble B T€HETHYECKHUX HCCIEIOBaHUAX
reHoMoB. llonmHoreHOMHBIH TOMCK accouuanuid. IloMHOreHOMHOE KapTHpPOBaHUE CTPYKTYPHBIX U
(YHKIIMOHATILHBIX 3JIeMEHTOB TeHOMOB. [Iporpamma 1000 reHomoB. JlaHHBIE TEHOMUKH (M JIPYTHUX
«OMHK») KaK 3KCIIEPUMEHTAJIbHAS! OCHOBA CUCTEMHOM OMOJIOTHH.

7. MCTO,Z[BI HU3YUCHUSA IKCIIPCCCUU TCHOB Y DYKAPHOT.

Peroprepnsie renbl. Tpancdekmus knetok n ananu3 3xcnpeccun. Kimonorekn k/IHK. Ilomydenue
nonHopasmepHbix K/IHK (5°- u 3’-RACE).

Borunraromas ruOpuauzanys Kak METON BhISBICHHS Tu(h(EPEHIIMAIBHO 3KCIPECCUPYIOIIUXCS
reHoB. Jlpyrue MeTonbl u3yudeHUs AudQepeHIrmanbHOl IKCIpeccud TeHoB. ““TpaHCKPUITIIMOHHBIC
noptpeThl” kneTok. SAGE - cepuiinbiil aHanu3 skcripeccun reHoB. [1orHoe cekBeHnpoBaHMe
TpaHCKpUNTOMOB. KonMuecTBeHBIHBIN aHAu3 dKcIpeccuu TeHoB. O0parHas Tpanckpunmus-I11P B
pexuMe peajbHOTO BpPEMEHH. CrpykTypa XpomMaThHa M DOKCIpeccus TeHOB. AHaius
AMUTEHETUYECKON PETYIAINU dKcnpeccnn reHoB. MetmmmpoBanue JJHK. Momudukanuy rucToHoB.
NmMmyHOTpenunuTanus XxpoMaTuHa.

8. HoBrlie cTparerun cexBenuposanus JJTHK.



MacmtabHoe mapauienbHoe nupocekBeHupoBanue (454/Roche). Merog  monmMepasHOro
KOTIMPOBAaHMUs C HCIOJB30BaHHUEM OOpaTHMMOTO BKJIIOYEHHS TEpMHHATOpOB (reversible terminator
sequencing) (Solexa/Illumina). MeTo TUTHPOBaHUS OJUTOHYKJICOTHUIOB Ha CBS3aHHOW C TIOJIOMKKON
marpuie (Supported Oligo Ligation Method) (SOLiD/ABI). [lonynpoBonHUKOBOE CEKBEHUPOBAHHUE
(Ion Torrent). [IpenmyiecTBa U HEAOCTATKH PA3HBIX CEKBEHUPYIOIIUX TUIATHOPM.

9. OcHOBHBIE JOCTH)KCHUS MOJNEKYIApHOW Owonormn K Hadany 70-x romoB 20-ro Beka u
MPEANOCHUIKA BOSHUKHOBEHUS TEHETUYECKON HHKCHEPHH.

@DyHaaMeHTaIbHbIE MPEICTaBICHUSI O CTPYKTYpe U (YHKUMAX HYKJICHHOBBIX KHCIOT. JJOCTHKEHMS
SH3UMOJIOTHH TEHETUYECKUX MPOIECCOB, MOJICKYJSPHOW TeHeTHKH Oakrepuil n Oaktepruodaros,
XUMHYECKOTO CHHTE3a HYKJICHHOBBIX KHCJIOT KaK OCHOBa IEpPBBIX HCCIEJOBaHMH B oOnactu
coznanusi pekoMOuHaHTHRIX MoJiekyn JIHK. IlepBrie ycrexu reHetndeckoit nnxenepun. [Ipodnemsl
0€30MacHOCTH TMPH CO3AaHUU PEKOMOMHAHTHBIX MHUKPOOPIaHU3MOB M OTBETCTBEHHOCTH YYEHBIX.
[Mpuanmnel - Acwiiomapckoit  koHgpepeHiuu. Kommepruanuzaiusi pe3ylibTaroB  T€HETHUYECKOH
WH)XGHEPUHU, TIaTEHTHas 3alUTa HOBBIX BEKTOPOB, INTAMMOB M CIHOCOOOB  IONYYCHHS
PEKOMOMHAHTHBIX ITPOYKTOB.

10. OcHOBBI T€HETHYECKOW MHKEHEPUHU PaCTEHUHN

Ti-ma3muger Agrobacterium tumefaciens. T-JIHK — kak npupo/iabie BEKTOPHI.

Tpancopmariusi pacTUTENbHBIX KiIETOK. [lomydeHWe TpaHCTEHHBIX pacTeHH. Ri-mma3mupsl.
BupycHble BEKTOpHl [UIsI TEHETHMYECKONM WHXKEHEpPHUHM pacTeHHid. IIpuMepsl NpakTH4ecKOro
WCIIONBb30BaHUSI TEHETHUYECKOW WH)KEHEPUU B CEIbCKOM Xxo3sicTBe. [Ipobiema reHeTHdecKu
MOIU(HUIMPOBAHHBIX OPTaHU3MOB U X O€30IaCHOCTH.

11. OCHOBEI T€HETUYECKOM HWHXXCHCPUU CTBOJIOBLIX KJICTOK.

[ToydeHne >MOpPHOHANBHBIX CTBOJIOBBIX KIJIETOK MBIIIM M HX HCIOJIb30BAaHHE ISl IMOTYHEHHS
TPAaHCTEHHBIX MbIlIel. HampaBieHHOe BCTpaBaHUE TEHOB B TCHOM (TOMOJIOTMYHAs PEKOMOMHAIINS).
[To3uTnBHO-HEraTHBHAs CeNeKIus.  PekoMOMHa3bl M MX HCIIOJIB30BAaHME [UI T'€HETHUYECKHX
MaHumyasguii. PekomObunasza Cre u loxP-caiitel. PekomOunaza FLP u FRT-caiitel. Hoxkayt (knock
out m knock in) renoB. MHaynupoBaHHBIE CTBOJIOBBIC KJIETKH. [IpsiMoe pernporpamMMHpOBaHHE
i depeHIMPOBaHHBIX KIIETOK. [IepCeKTHBBI NCTIONh30BaHHS B pEreHEPaTUBHON METUIIHHE.

12. PHK-unTepdepenuns

PHK-unTepdepenuus. Manbie uarepdepupyromme PHK (siRNA). Mexanusm obpazosanust siRNA.
[Monasnenue sxcnpeccuu reHoB ¢ omonipio PHK-uaTepdepennmn (Hokaayn reHoB). Jpyrue manble
PHK u ux posnb B perynsuuu skcnpeccun reHoB. Bekropsr ans PHK-uatepdepenmu. Ocobennoctu
PHK-unTepdepeHunn y pasHbIX OpPraHuU3MOB  (pacTeHusi, OCECIIO3BOHOYHbBIE JKUBOTHBIC,
MJICKOTIATAIOIIINE).

13. CDepMeHTBI oOMeHa HYKJIICMHOBBIX KUCJIOT, UCIIOJIb3YCMbIC B TCHETUYECKOMN HWHKCHCPUMU.

Pectpukrassl m MeTunaspl. SIBIeHHE oOrpaHMYEHHUs Kpyra Xo3sieB. HoMeHkiarypa pecTpHKTas.
Pectpuxrassl I, II v III Thnma. YyacTku y3HaBaHUs U pacLIEIUIEHUS] PECTPUKTA3. M30mm30Mepsl.

JHK nuraszer. IHK nwraza gara T4. CiimBaHWe NUNKUX M TYNbIX KOHIOB (parmentoB JIHK.
CuHTeTHYeCKUE OJIMTOHYKIICOTHABI (JTMHKEpHI, agantopsl). PHK nurasa.

TepmunanbHas HykJIeoTauiTpancdepasa. Mcnons3oBanue ans knonuposanusi JJHK (koHHEKTOpHBIN
METON).

docdaraszel, nonuHyKIeOTHIKMHA3a dara T4. Beenenue metku B 5°-koH1bl pparmentoB JJHK.

JHK nmomumepaszbl. CpoiictBa JJHK momumepas. 3°,5°- u 5°,3’-3K30HyKI€a3Hble U MOJUMEpa3Has
aktuBHOCTH. JIHK momumepasa 1 E.coli. @parment Kienosa. JIHK momumepassr daro T4 u T7.
Ucnonp3oBanue nonumMepas ais Beeraenus metku B JIHK (nick-tpancnsiius, mynsrunpaiiMepHoe
MeueHue, BBeZieHne MeTku B 3’-koHus! pparmentos JJHK. Tepmocrabunpnsie JIHK nonmumepassr.
Obparnsbie Tpanckpunrassl (peseprassl). Cunres kK JHK. Iloxyuyenune xnonorex kIHK.

PHK nonumepassl. Tpanckpunmus in vitro. [Tonyuenue kommiaementapabix PHK (kPHK).



CekBenupoBanue JIHK. Xwumnueckuiét meronm Makcama-Iunpbepra. DH3UMaTHUECKUH METO
Conrepa. ABromarnueckoe cexkBenupoBanue IHK. IlupocexksenupoBanue. [lonumepasHas uenHas
peakius. O6mume npuniunel. Hekoropeie mpunoxenust [P nns penienust GyHIaMeHTANTbHBIX W
MPUKIIAAHBIX 3a7ad.

14. SKCHpCCCHﬂ TYXCPOJAHBIX I'CHOB B 6aKTCpI/I$IX. HOHy‘IGHI/Ie 1 OYHUCTKa peKOM6I/IHaHTHBIX OCIIKOB.

OCOOEHHOCTH HKCHPECCHH T€HOB Yy MpOo- M 3YKapuoT. CuHTEe3 THOpUAHBIX (CIUTHIX) OENKOB B
OaKTepusixX. Benku-nocurenu (bera-ranakro3uasa, DIyTaTuoH-S-TpaHcdepasa,
MaJIbTO30CBS3bIBAOIINN  Oestok). OnuroructuavHoBble Onoku. Metonsl adUHHOH OUMCTKH
ruOpuHbIX OenkoB. Cnenuduyeckoe paciienicHne THOPUIHBIX OenKkoB. BudyHKIMoOHaNBHEBIE OeKH
(ummyHOTOKCHMHBI M 1p.). [lpsimas okcmpeccus 4UyKepomHBIX TeHOB B Oakrepusax. Kaccerbl
SKCTIPECCUH U UX OCHOBHBIE DIIEMEHTHI. MeTO/IbI onTuMU3aIuu dkcrpeccuu. [Ipomotops! dara T7 u
PHK nomumepasza c¢ara T7 (Bekropsl cemeiictBa pET). Cnenuanu3upoBaHHBIE MITAMMBI IS
CBEPXIPOAYKLUH OeKoB. Tenblia BKIIIOUeHHS. benku-1anepoHsl.

Cexpenus 6enxoB. [IpencraBnenne o MexaHu3Max cekpenuu. Bekropsl, oOecrieunBaronme CUHTE3 U
CEKPELHIO.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
bazoBas xadenpa nmeer B HUIMYUH JaHHYIO JTUTEPATYPy
1. Pei6unn B.H. OcHoBbI reHeTHdeckoi nHxeHepuu. 2-¢ uzg. C.-116., Mzn-so CIIGI'TY,., 2002.
2. lllenkynor C.H. I'enernueckas naxenepus. HoBocubupck. Cubupckoe yHUBEPCUTETCKOE H3/1-BO.
2004 r.
3. J.D.Watson, A.A.Caudy, R.M.Myers, J.A.Witkowski. Recombinant DNA. Genes and genomes — a
short course. W.H.Freeman and Co., Cold Spring Harbor Lab. Press, 2007.
4.Csepanos E.JI. Barmsia Ha »xu3Hb yepe3 OkHO reHoma: B 3 T. - M.: Hayka. T.1: Ouepku cTpyKTypHOM
MouieKynsapHoit renetuxu. 2009 r.

JlononHuTenbHAs TUTEpaTypa
bazoBas kadepa uMeeT B HATMYUM JAHHYIO JINTEPATypy
1. Ananus renoma. Metonsl. Ilog pen. K. [deliBuca. M.: Mup, 1990.
2. Knonuposanue JIHK. Meronsr. [1on pen. J.I'mosepa. M.: Mup, 1988.
3. Hosoe B kinonupoBanuu JJHK. Metoast. [lox pea. Jd.I'mosepa. M.: Mup, 1989.
4. Manwmaruc T., @puu J., ComOpyk k. MeTobl reHeTH4ecKoi nHKeHeprUu. MoNeKyspHOe
KJIIoHUpoBaHue. M.: Mup, 1984.
5. Ans6eptc /1. u ap. «MonekymsipHas Ouoorust KieTkuy, M: Mup, 1994.
6. Cunrep M., bepr I1. I'enbl u reHoMBI. (B AByX ToMax). M., «Mup», 1998 .

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

HNudopmanmonnsie pecypebl: Hayunsie sxxypHanbsl (MonekynsipHas Ouosorust, buoxumus, Acta
Naturae, u ap.), socTynHbie yepe3 Internet Hay4dHbIe KypHaubl: http:/scitation.aip.org/,
http://www.sciencemag.org/, 3IeKTpOHHbIC KOHCIIEKTHI JICKIIHI U MPE3EHTAINH, pa3paboTaHHbIC JJIs
JaHHOTO Kypca.

Hocrynneie uepes Internet 6a3b1 naHHBIX U OnonHpopMarnyeckue nporpammer: Pubmed — NCBI,
OMIM — NCBI, UCSC Genome Browser u ap.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

st wacty 3anstuii notpedyercs Zoom. Google Drive mis noctyna k Marepuainam Kypcea.
[TpuBeTcTBYeTCS HaIMUUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJIsl yU4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, IpoCIylIaBIIMM Kypc, HOJDKEH C OIHOW CTOPOHBI, OBJIAJETh TEOPETUYECKUM allllapaToM
KBAaHTOBOH XHMHH, a C JPYrold CTOPOHBI, AOJDKEH HAayYWThCS MPUMEHSTH IOJYy4YCHHbIE 3HAHUS Ha
IpakTHKe. YCHENIHOe OCBOCHUE Kypca TpeOyeT caMOCTOATEeNbHOM paboThl cTyaeHTa. B mporpamme
Kypca AJisl CaMOCTOSITeNIbHOW PabOThI CTYACHTA HaJl TEMOW OTBOAUTCS MUHHUMAJILHOE BPEMSI.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— npopaboTKy yueOHOro marepuasa (1o KOHCIEKTaM JIEKIUH, yueOHOH 1 HayuHOU IuTepaType),

— YTEHHE Y KOHCIIEKTHPOBAHUE JOTIOJTHUTEIHLHOHN JINTEPaTyphl,

— MOATOTOBKY OTBETOB Ha BOIIPOCHI, IPEJHA3HAYCHHBIX IJIS1 CAMOCTOSTEILHOTO H3YUYCHUS,

— pelieHue 3a/1a4, NpeAaracMblX CTyIEHTaM Ha JISKLIUSX,

— MOJATOTOBKY K 9K3aMEHY.

PykoBOACTBO ¥ KOHTPOJb CAaMOCTOSITENILHOW PalOOTHI CTyZIEHTa OCyLIeCTBIsieTcsl B  Qopme
UHAMBUIYaJIbHBIX KOHCyiabrauui. Ilokasarenem BiaZieHHs MaTepuaoM CIY)KUT yMEHHUE pellaTh
3agaun. Jns QopMupoBaHHs yMEHUS NPUMEHSATh TEOPETHUECKHE 3HAHWA Ha NPAKTUKE CTYICHTY
HEOOXOMMO pelaTh Kak MOKHO Ooubiiie 3a1ad. [Ipu penieHnu 3aaa4 Kaxaoe JeHCTBHE HEO0OXOAUMO
apryMEHTHPOBaTh, CChIIAsICh HA PACCMOTPEHHBIN paHee TEOPETHUECKUH armapar.

OOBIYHO NPUICPKHUBAIOTCA CIEAYIONIEH CXeMbl: U3yUYeHHe MarepHaja JCKIUH 10 KOHCIIEKTY B TOT K€
JIeHb, Korna Obuta mpociymana nekius (10-15 MuHyT); MoBTOpEeHHE MaTepraia HakaHyHe CIeqyoIei
nexuun (10-15 MunyT), mpopaboTka yueOHOro Marepuaa 1o KOHCIIEKTaM JIEKLIUH, y4eOHON 1 Hay4HOH
JUTEpAType, MOATOTOBKA OTBETOB HA BOIMPOCHI, perienue 3aaa4 (1 gac).

BaxxHo noOuThCcA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTAEIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaThCsi 3a KOHCYJIBTALUSMH K
nexkropy. OO0s3aTenbHBIM TpPeOOBaHMEM SABJSIETCS  BBIIOJIHEHHWE JIOMAIIHUX paboT, KOTOpbIE
CHUCTEMaTUYEeCKH CIIAIOTCS Ha IPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

Nnpo¢uJIb NOATOTOBKH: buounxenepus n 6uonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U KIIETOYHONW OMOJIOTHI

Kypc: 1

KBaJU(PUKAHA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3zpaGoTunk: I1.M. Py6roB, n-p 6uon. Hayk, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CniocoGeH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 337124 B 00nactu npodeccrnoHansHoN
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajiady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWUS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYyYaeMbIX PeIICHUN

[IK-1 CnocoGen craBuTh, hOpMann30BEIBATH U
pemIarh 3aJia4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJabTaTax HCCIe0OBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON
IEITENLHOCTH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE diieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3ylabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CIEeLUATN3UPOBAHHBIMU TTAKETAaMU TPUKIIQTHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pe3yybTare MU3YUCHUA AUCHUILINHBI «['ennas HUHXCHCPpUA W MCTOJbL MOHeKyanHOﬁ OHOIOTHIY

00yJaromuiics JOKeH:

3HATb:

- JIEKCUYECKUH MHUHUMYM B 00beMe, HeOOXOOUMOM Ul MPO(ECCHOHANBHBIX YCTHBIX M MHCbMEHHBIX
KOMMYHHKaLUH 1 paboThl ¢ HHPOpMaIuei B 001aCTH TeHETUIECKON HHKEHEPHH;

- MECTO ¥ pojb HPHUHLUIIOB U METOJOB I'€HETHUYECKON MHKEHEPUH B COBPEMEHHBIX HMCCIEIOBAHUAX
(PM3UKO-XMMHUYECKUX OCHOB JKUBBIX CHCTEM;

- ocoOeHHOCTH Ounosnorndyeckoi (HopMbl OpraHM3alMM MaT€pHH, HPUHLIUIBI BOCIPOU3BOACTBA H

Pa3BUTHUA KUBBIX CUCTCM,

- COBpEMEHHbIC MPEJCTaBIEeHUs 00 OOIHOCTH MEXaHM3MOB XPaHEHHMs, BOCHPOMU3BOJICTBA U Mepeaadyn
TeHETUYECKOH MH(POPMALIUHU Y PAa3HBIX TPYIII IPO- U SyKAPUOTUUECKHX OPTaHU3MOB;
- 0COOEHHOCTHM OpraHM3allMM T'€HOB M T'€HOMOB B pa3HbIX TAKCOHOMHYECKHX TIpynmax (OakTepuw,

APOKIKH, BBICHIUC PACTCHUS, )KI/IBOTHLIG);

- IICPCIICKTHUBLI HUCIIOJIb30BAHUA JIOCTH)KCHUM T€HETHYECKOM HWHXCHEPHHU B 6I/IOMC,Z[I/II_II/IHC;

- mpobneMbl 0€30MaCHOCTH HAyYHBIX

I/ICCJ'IGI[OBaHI/Iﬁ B 00JacTH TIe€HETUYECKOU WHKCHCpUU U

MPAKTUYCCKOI'0 UCTI0JIb30BAHNA TCHECTHICCKN MOZ[I/I(i)I/II_[I/IPOBaHHBIX OpPraHMu3MoOB.

yMeThb:

- 3¢ ¢EeKTUBHO HCIONIBb30BATh B HAYYHBIX HCCICAOBAHUIX TEOPETHUYECKHE TOJOKEHHUS W apceHal
METOJIOB T€HETUYECKON NHKEHEPHH U MOJIEKYJISIpHOI Omooruy;
- IUTAHUPOBATh HKCIIEPUMEHTHI MO CO3JaHUI0 pexomOunHaHTHBIX Monekyn JHK u mepenocy reHos B

MOJCJIbHBIC OPIraHU3MbI;

- aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U 0000ILATh Pe3yabTaThl COOCTBEHHBIX HAYYHBIX MCCIIEIOBAHUN
C MCHOJIb30BAHUEM METO/IOB T€HETHUYECKOM MH)KEHEPHH U MOJIEKYISAPHOM OMOJIOTHH U JIUTepaTypHbIE

JIaHHEBIE.
BJIaJeTh:



- METOJOJIOTHEH BBIOOpA aJeKBAaTHBIX METOJOB TEHETHYECKOW WH)KEHEPHH ISl HCCIICIOBAaHUHA B
00JIaCTH MOJIEKYJISIPHOW U PU3NKO-XUMHUECKOW OHOJIOTHY;

- IUIAHUPOBaHHEM, MOCTAHOBKOH M 0OpabOTKOM pe3yJlbTaTOB HIKCIIEPHUMEHTOB C HCIOIb30BAHUEM
apceHalla MeTOI0B FeHETHUECKOW HHKEHEPHH;

- HaBBIKAMH HAy4YHOTO NIOMCKA M MCIOJIb30BaHUs HH(OPMAIIMOHHBIX HCTOYHUKOB (Hay4YHAs JINTEpaTypa,
0a3pl JaHHBIX, KOMIIBIOTEPHBIC NpPOrpaMMbl M Jpyrue MHTepHeT-pecypchl) Ajisi aHAJIMTHYECKOTO
TIOMCKA B 00JIACTH MCCIICIOBAHUI C HCIIOIB30BAaHUEM apCceHalla METOIOB TeHETHYECKOW HHKCHEPHUH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

Bo BpeMs TeKyI1ero KOHTPOJIsl CTYACHT AOJKEH YMETh OTBETHTD Ha CIIEIYIOIINE BOIIPOCHL:
1)PecTpukra3sl M MeTwiasbl, SIBICHHWE OrPAaHUYECHHUS Kpyra X03s€B, HOMEHKJIATypa PECTPUKTa3,
Pectpuxrassl I, II v III Thna. YyacTku y3HaBaHUs U pacCIUCIUICHUS PECTPUKTA3, U30LIU30MEPHL.

2)IHK nwrazer. IHK nwuraza cdara T4. JHK mwuraza E coli. ®@ynkimun JJHK nuras in vivo.
Hcnonb3oBanue B reHETUUECKON WHKEHEPUH.

3 JHK mnomumepassl. CpoiictBa JIHK mnomumepas. IlpumeHeHue B TeHETHYECKOH HWHEHEPHH H
HCCJICZI0BAHUSIX T€HOB U T€HOMOB.

4)Tepmocradounpabie JIHK monmmepaser. Tlonumepasnas nenHast peaxiusi. OOIue NPUHIUIBL U
00JIaCTH IPUMEHEHHS.

5)O06parubie Tpanckpuntasbl (peBeprasnr). Cunte3d kJIHK. Omnpenenenme comepxkanms MPHK ¢
ucnonb3zoBanueMm [P B pexume peanbHOro BpEMEHH.

6)CexBennpoBanue JIHK. Xwummueckuii metom Makcama-I'unpbepra. DH3UMaTHUECKUH METOJ
CoHrepa.

TIMupocexsenupoanne JHK. Macmtabnoe napamiensnoe nupocekBeHuposanue JJHK (454/Roche).
8)CeksenupoBanne JJHK meromom mnomnMepa3sHOro KONMPOBAHHS C HCHOJIB30BAaHHUEM OOPaTHMOTO
BCTpaWBaHUsl TEPMHUHATOPOB (reversible terminator sequencing, Solexa/lllumina).

9)CexBenupoBanne JJHK meTomom nurupoBaHus ONHTOHYKIECOTHIOB HAa CBA3aHHOW C MOIJIONKKON
marpuie (Supported Oligo Ligation Method, SOLiD/ABI).

10)CpaBHeHHE pa3HBIX COBPEMEHHBIX TEXHOJOTHH BHICOKONIPOAYKTUBHOTO cekBeHupoBanus JJHK.
1D)IInasMugHble BEKTOPHI [UIsl OakTepuil, MPUHLMIBI OpPraHU3alUH, OCHOBHBIC (YHKLIHOHAJIbHBIC
3NIEMEHTHI, c(hepbl IPUMEHEHUS.

12)bakTepuanbHbie TIa3MU/Ibl, 0COOEHHOCTH OpraHU3aliK, OCHOBHBIC CBOWCTBA.

13)Bektopsl Ha ocHoBe OakxtepuodaroB (par M13, dar namOapa). Kocmuansie Bexktopbl. PAC- n
BAC-Bexropsl. Ilpunnunsr opranmzamuu. O6nactd npuMeHeHus. llpenmymiecTBa M HEJOCTaTKU
Pa3HBIX TUMOB KIIOHUPYIOLIUX BEKTOPOB.

14)Okcnpeccust uykepogHbIX reHoB B Oakrepusx. [Ipomykius pekomOuHaHTHBIX OenkoB. Cekpenus
OenkoB. [IpUHIMITEI BBIICTICHNS U OYMCTKU PEKOMOMHAHTHBIX OEIIKOB.

15)OcHOBBI TeHETHYECKON WMHXKEeHepUn JIpoxokeir. OCHOBHBIE THIIBI JAPOXIKEBBIX BekTopoB. Obmactu
UX MIPUMEHEHHUS.

16)OcHOBBI TeHEeTUYECKON MHKeHepuH pacteHmid. Ti-rutasmusl Agrobacterium tumefaciens. T-JITHK
Kak MpupoAHbie BeKTophl Mg nepeHoca JJHK B reHom pactennid. BekTtopsl Ha ocHOBE (UTOBUPYCOB.
[TonyuyeHne TpaHCIEHHBIX PACTEHUN.

17)PerpoBupycel. OpraHuzanusi TeHOMa, KH3HCHHBIM IUKJI U OCOOCHHOCTH PEIUIMKAIlWU.
PetpoBupycubie BekTopsl. JIeHTHBUpYCHBIE BeKTOPBl. CpaBHEHHE PETPO- U ICHTUBUPYCHBIX BEKTOPOB.
18)Brigenenne 3MOpHMOHATIBHBIX CTBOJIOBBIX KIETOK MBIIIM M HMX HCIOJb30BAaHUE JUISl TOJIyYEHUs
TpaHCreHHbIX Mblllel. HanpasiieHHOe BcTpanBaHue reHOB B T'eHOM. [103UTUBHO-HEraTUBHAs CEJIEKLIUA.
PexomOMHA3bI M MX UCHOIB30BAHUE JUIsI TCHETUUECKUX MaHUy siuuid. PexomOunasa Cre u loxP-caifThl.
Pexom6unaza FLP u FRT-caiitel. Hokayt u Hokun (knock-out u knock-in) renos.

19)nnyunpoBaHHble CTBOJNOBBIE KieTKU. Ilpsimoe penporpamMupoBanue an¢¢epeHInpoBaHHbIX
KJIeTOK. IlepcrieKTHBBI HCIIONB30BaHNS B PETCHEPATUBHON MEIUIIUHE.

20)'ennas tepanusa. Bekrops! i reHorepanuu. BeKTOpsl Ha OCHOBE PETPOBUPYCOB, JIGHTUBHPYCOB,
a/ICHOBUPYCOB, aJICHOACCOLMMPOBAHHBIX BUPYCOB, BUPYCOB repIeca.

21)PHK-unTepdepennms. Mansie untepdepupytomme PHK (siRNA). Mexanusm oOpazoBaHus
siRNA. IlogaBnenue sxcnpeccun reHoB ¢ moMotnbio PHK-unTepdepeninm (HoknayH TeHOB).



22)1epenoc JIHK B xkierkm wmuekonuraronmx. Hecnermuduueckue weronasl BBemeHus JIHK
(Ca-doctarnas Tpancdexuus, 3JEKTponopanus, OaTucTHUecKas TpaHCPEKIHs, HCIOIb30BaHUE
auriocoM,  Mukpounbekimu). JIHK-ummynmsamums.  CelekTUBHBIE — Mapkepbl Uil KJIIETOK
wiekonurtaommx. CraOuibHas W TpaH3WEHTHas (BpEMEHHAs) OKCOpPEcCUsi TIeHOB B KIIETKaX
MJIEKONMTAIOLINX. PeropTepHbie IeHbl.

23)Tpancheknuss KIeTok © aHanu3 Odkcrnpeccun reHoB. Kionorekn kJ/IHK. [lomydenue
notHopasmepHbix KJIHK (5°- u 3’-RACE).

24)Metoapl u3yueHus anddepeHnnanbHON 3Kcrpeccud TeHOB. “TpaHCKpUIIIMOHHBIE MOPTPETH”
kietok SAGE - cepuitnbiii ananus skcrpeccur TeHoB. [loHOE cekBeHupOBaHUE TPAHCKPUIITOMOB.

25) Berumraromas rubpuauzanys Kak MeTOJ BBIBICHHS AU(D(GEpEeHIHANTbHO IKCIPECCUPYIOMINXCS
TEHOB.

26) KonnvecTBeHHBIN aHAIN3 SKcnpeccu reHoB. OOparnas Tpanckpunuus-11LIP B pexxume peansHOro
BpPEMEHH.

27) CtpykTypa XpoMaThHa W 3KCIpecCcHus TeHOB. AHAJIU3 AMUTEHETUYECKON PETyJISIUU 3KCIPECCUU
renoB. MetunupoBanue JJHK. Monudukanuu ructonoB. IMMyHONpenunuTanyus XpoMaTHHa.

28)  CekBeHHMpOBaHHE TOJIHOTO TeHoMa uesoBeka. OCOOCHHOCTH OpraHU3allii TEHOMOB BBICIITHX
sykapHoT. [loBropsoniecss U yHUKaJIbHbBIE MOCIICAOBATEILHOCTH. THIIBI MOBTOPOB. PeTposnemMeHTsI
IeHOMA.

29)  Ilonumopdusmbl reHoma. Tumbl MapKepoB, HCIOIb3yeMble B T€HETHUECKUX HCCIEIOBAHUAX
reHoMOB. [I0THOTeHOMHBIN MOUCK acCOLHAaLUN.

30) [lonmHOreHOMHOE KapTHUPOBAHHWE CTPYKTYPHBIX M (DyHKIMOHAJIBHBIX 3JIEMEHTOB TI'€HOMOB.
[Iporpamma 1000 reHoMOB.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThCS
JOMallHUM 337aHueM. BO3MOXXKHO BBINOJIHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSITENBHON
3a1auy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 KypCy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JTAET MPEUMYILECTBO Ha 3K3aMEHE.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

1)PecTpuxra3sl M MeTuiasbl, SIBJIEHUE OIPAaHUYECHUS Kpyra X03s1€B, HOMEHKIATypa PpECTPUKTa3,
Pectpukrassl I, II u III Tuna. YuacTky y3HaBaHUS U pacUIEIUICHUS PECTPUKTA3, M30INU30MEPBI.

2)AHK mwurazer. JIHK nwraza cdara T4. JHK nuraza E coli. @ysknum JIHK nwras in vivo.
Hcnonp30BaHue B TeHETUUECKOW HHIKEHEPUU.

3 JAHK mnommmepaspl. CoiictBa JIHK mnonumepas. IlpuMeHneHune B TeHETHUYECKOM WHEHEpUH U
HCCJICAOBAHUSIX TEHOB U TEHOMOB.

4)Tepmocradbunsasie JJHK mnonumepasel. Ilommmepasnas uenHas peaxnust. OOLIue NPUHLUIBL U
00JIACTH TPUMEHEHHUSI.

5)O6parnbie TpaHckpumntasbl (peBeprasbl). Cunre3 kJIHK. Omnpenenenue conepxanus MPHK ¢
ucnons3oBanueM [11P B pexumMe peanbHOro BpEMEHH.

6)CexBennpoBanrie JIHK. Xwummueckuii meron Makcama-lunsbepra. DH3UMATHUECKHA METON
CoHrepa.

T Mupocexsenuporanne JJHK. MacmTabnoe napamiensaoe nupocekBeHuposanue JJHK (454/Roche).

8)CekpennpoBanue JJHK MeTomoMm mnonuMepa3HOro KONMUPOBAHUS C HCIOJIB30BAHUEM OOPaTHMOTO
BCTpauWBaHUs TEPMHUHATOPOB (reversible terminator sequencing, Solexa/lllumina).

9)CexBenupoBanre JIHK meTomom nurupoBaHus ONWTOHYKIICOTHIIOB HAa CBA3aHHOW C TOIJIONKKON
Mmarpuie (Supported Oligo Ligation Method, SOLiD/ABI).

10)CpaBHeHue pa3HBIX COBPEMEHHBIX TEXHOJIOTHH BBHICOKOMPOAYKTUBHOTO cekBeHupoBanus JTHK.
1DIIna3mMugHble BEKTOpHI A OakTepuil, MPUHIMIIBI OpPraHU3allMd, OCHOBHBIC (DYHKIMOHAJIbHBIC
ANIEMEHTHI, C(hepbl TPUMEHEHHUSL.

12)bakrepuapHble 1a3MU/Ibl, 0COOCHHOCTH OpraHU3alliK, OCHOBHBIC CBOMCTBA.

13)BekTopel Ha ocHoBe OaktepuodaroB (dar M13, dar mamona). Kocmuaneie BexTopbl. PAC- u
BAC-Bekropsl. [lpuHnunel opranmszamun. OO0nacti npuMeHeHus. [IpenmMyimiecTBa W HEJOCTaTKU
Pa3HbIX TUIIOB KJIOHUPYIOIINX BEKTOPOB.

14)Dkcnpeccust uy)epogHbIX TeHOB B Oakrepusix. [Ipomykius pekomMOMHaHTHBIX OenkoB. Cekpenus
OenkoB. [IpMHIMTIBI BBIICTICHUS U OYMCTKH PEKOMOWHAHTHBIX OCJIKOB.



15)OcHOBBI TeHETHYECKON WMHKEeHepUn JIpoxokeir. OCHOBHBIE THIIBI JAPOXIKEBBIX BekTopoB. Obmactu
UX MIPUMEHEHHUS.

16)OcHOBBI TeHETUYECKON MHKeHepuH pactenmid. Ti-rutasmusl Agrobacterium tumefaciens. T-JIHK
Kak MpupoAHble BeKTophl 1t nepeHoca JJHK B reHom pactennii. Bektopsl Ha ocHOBE (PUTOBUPYCOB.
[TonyuyeHne TpaHCIEHHBIX PACTEHUM.

17)PerpoBupycel. OpraHuzanusi TeHOMa, KH3HCHHBIM IUKJI U OCOOCHHOCTH  pEIUIMKAIlWU.
PetpoBupycubie BekTopsl. JIeHTHBHpYCHBIE BeKTOPBl. CpaBHEHHE PETPO- U ICHTUBUPYCHBIX BEKTOPOB.
18)Brigenenne 3MOpHMOHATBHBIX CTBOJIOBBIX KIETOK MBIIIM M HMX HCIOJB30BAaHUE JUISl TOJIyYEHUs
TpaHCreHHbIX Mblllel. HanpasiieHHOe BcTpanBaHue reHOB B T'eHOM. [103UTUBHO-HEraTUBHAs CEJIEKLIUA.
PexomOMHA3bBI M MX UCHIOIB30BAHUE JUIsI TCHETHUECKUX MaHUy siuuid. PexomOunasa Cre u loxP-caifThl.
Pexom6unaza FLP u FRT-caiitel. Hokayt u Hokun (knock-out u knock-in) renos.

19)anyunpoBanHble CTBOJNOBBIE KieTKU. Ilpsimoe penporpamMupoBanue an¢¢epeHInpoBaHHbIX
KJIeTOK. IlepcrieKTHBBI HCIIONB30BaHNS B PETCHEPATUBHON MEIUIIUHE.

20)'ennas tepanusa. Bekrops! i reHorepanuu. BeKTOpsl Ha OCHOBE PETPOBUPYCOB, JIGHTUBHPYCOB,
a/ICHOBUPYCOB, aJICHOACCOLIMMPOBAHHBIX BUPYCOB, BUPYCOB repIeca.

21)PHK-untepdepennms. Mansie untepdepupytomme PHK (siRNA). Mexanusm o0pazoBaHuUs
siRNA. IlogaBnenue 3xcnpeccun reHoB ¢ moMotnbio PHK-unTepdepeninm (HoknayH TeHOB).
22)[leperoc JHK B kmetku wmiexonutatomux. Hecrnenuduueckne weromsr BBenmenus JIHK
(Ca-docdarnas Ttpancdeknus, dIIEKTponopanus, OaTucTUYecKas TpaHCQEKIHs, HCIOIb30BaHUE
muniocoM,  Mukpounbekuuu). JHK-umvynmzaumsa.  CenekTHBHBIE  MapKepbl I KIETOK
miekonuratonux. Cra0uinbHass W TpaH3WEHTHas (BpEMEHHAs) OKCIpecCHsi TeHOB B KIIETKaX
MJICKOTIMTAIOUINX. PernopTepHbie TeHbI.

23)Tpancekuns kimetok u aHanu3 oSkcrnpeccun reHoB. Kionoreku kJIHK. Ilomydenne
nonHopasmepHbix K/IHK (5°- u 3’-RACE).

24)Mertoapl uzyueHus: auddepeHnnanbHON JKCpeccHu TeHOB. “TpaHCKPUIIIMOHHBIE MOPTPETHI”
kieTok SAGE - cepuiinblii ananus skcnpeccuu reHoB. [lonHoe cekBeHMpOBaHUE TPAHCKPUIITOMOB.

25) Brpruuraromas rubpuanzanys Kak METOI BBIABICHHA AU(PQPEepeHIHATBHO 3KCIPECCUPYIOLIUXCS
I'€HOB.

26) KonnvecTBeHHBIN aHAIN3 dKcnpeccuu reHoB. O0parHas Tpanckpunuus-I11P B pexxume peanbHOTO
BpPEMEHHU.

27) CtpyKTypa XpoMaTuHa M SKCIPECCHS T€HOB. AHAJIU3 MUTCHETHUYECKOW PETYIALUN 3KCIPECCUN
reroB. MetunupoBanue JIHK. Monndukanuu ructoroB. IMMyHOIIpenumuTanus XpoOMaTHHa.

28)  CekBeHHMpOBaHHE MOJIHOIO TeHOMa yesioBeka. OCOOCHHOCTH OpPraHU3alii TEHOMOB BBICIIHX
sykapuoT. [loBropstolecss U yHUKaIbHbBIE [10CIIEAOBATEIbHOCTH. THUIIBI TOBTOPOB. PeTposnemMeHTsl
reHOMaA.

29)  llonmumop¢usmbl renoma. Tumbel MapkepoB, HCIONB3yeMble B T€HETHUECKUX HCCIICAOBAHMIX
reHoMOB. [I0JJTHOT€HOMHBIN IOUCK aCCOLUALIAMN.

30) [TonHOreHOMHOE KapTHpPOBaHME CTPYKTYPHBIX M (DPyHKIHMOHAIBHBIX JJIEMEHTOB I'€HOMOB.
ITporpamma 1000 reHoMOB.

[Ipumeps! OUNETOB HA YK3aMEHE:
Buiet Nel
Beenenue JIHK B comarnyeckue v MojaoBble KIETKH MJICKOITUTAOIINX

Buiet Neo2

Bexropsl Ui KIIOHUPOBaHUs TEHOB B OAaKTEpPHUSIX Ha OCHOBE OakTepro(aroB, KOCMHIHBIE BEKTODBI,
BAC- u PAC-BekTopHI.

BunetNe3
MeTo/bl U3yUeHUsI SKCIIPECCHU TEHOB Y 9YKapHUOT

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI CTYACHTY, I[TOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX 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 ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, 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

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs npepoctasisercss 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o OuijeTy Ha YCTHOM 5JK3aMEHE HE JIOJDKEH IIPEBBIIIATh OIHOTO
aACTPOHOMMYECKOTO 4Yaca.



