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. HEJIb 1 3AJJAYN U CHUTIJIMHBI

e Ileab: bopmupoBaHue 3HAHUI U IPEICTABIICHNUN O COBPEMEHHOW T€HHOM MHKEHEPHH KaK
MCKIAUCHUIITIMHAPHOM KOMIIJICKCE 3HaHPII>'I, CBA3BIBAOIIINX BOCAMHO OCHOBHBEIC
MOJIO’KEHUS MOJICKYJISIPHOM OMOJIOTMM M T€HETHKU OPraHU3MOB U HAYYUTh NMPUMEHSTh
MOJIYYCHHBIC 3HAHUS WU HABBIKU IJI PCIICHUA HpO(beCCI/IOHaHBHBIX 3aJa4.

3amaun:

e CdopMupoBaTh TPEACTABICHHE O MPUHIUIIAX, METOJOJOTHH ¥ COBPEMEHHBIX
JOCTHDKCHHSIX T€HETUYECKON WHIKEHEPHH.

e PaccMoTpeTh CTPYKTYpPHO-(DYHKIIMOHAIBHYI) OpPTaHHU3AIMI0 T'C€HOMOB  Pa3IMYHBIX

OpPraHU3MOB.

e (O3HaKOMHUTb C OCHOBHBIMM METOJAaMU M TNOAXOAAMHM TI'€HHO-UHKCHEPHBIX CHCTEM,
MO3BOJIAIOIIMX KOHCTPYMPOBAaHME T€HETHMYECKHX CTPYKTYp IIO 3apaHee HaMEYEHHOMY
IJIaHy, CO3JJaHUE OPraHU3MOB C HOBOW N€HETUYECKOM IIPOrPAMMOMN.

Il. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYueOnas mucuurmuimaa b1.B.07 «['eHHas uWHXXEHEpHUsS» OTHOCUTCA K YacTH,
dbopmupyeMOil yyacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUM.
Jns w3ydeHus AaHHON ydeOHOM AUCHMILTUHBI HEOOXOAMMBI 3HAHUS, YMEHHS U HAaBBIKH,
dbopMupyembple MPEAIMISCTBYIOMUMU  TUCHUIUIMHAMEU: «OO0mas Ouonorus», «buoxumusy,
«Dusnonorus pacreHuit»y, «Kierounas Ouosnorusi», «MonekynsapHas OHONOTHS KICTKU,
«l'enerukay, «PUBHKO-XMMUYECKHE METOAbl HCCIeAOBaHU», «OCHOBBI (PUIUKO-XUMHYECKOU
ouonoruny, «MIMMyHOIOTHS», «MoNeKyaspHast OMOIOTHS aKaPHOT.

2.3. Tlepeuyens mocneAyrOMMX y4eOHBIX ITUCHMIUIAH, JJI1 KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHHUSI U HABBIKU, (OPMHUpPYEMbIE TaHHOW y4eOHOM TUCIUILIMHON: MPeIUIIIIOMHAs IPAKTHUKA, B
TOM YHCJIE Hay4YHO-HCCIe10BaTeabckas padora, BoimoiaHenne BKP.

I11. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA JUCHUITIJINHBI

[Ipomiecc OcBOeHHMsS TUCHMIUIMHBI HampaBleH Ha (OPMHUPOBAHWE KOMIICTECHIIMN
(xomnerenuun) B coorsercTBUM ¢ PI'OC BO no ganHomy Hampasienuto noarorosku 06.05.01
«buounxenepus u buonHGopmMaTUKay.

[IK-1: CnocobGeH TBOpYECKM MCIIOJIB30BaTh M TNPUMEHATh  (yHIaMEHTaJIbHbIE
NpeCTaBICHUs OMOJIOTHH, CMEXHBIX JUCIUILIAH U COBPEMEHHBIE METOJIOJIOTUIECKUE TTOIXOIbI
JUIsL OTIpe/ieNIeHUs] TIEpCIIEKTUBHBIX HalpaBJIeHUI Hay4yHBIX UCCIIEAOBaHUI B chepe moaydeHus,
U3y4eHHs] ¥ TIPUMEHEHHUS Pa3IMYHBIX TPUPOIHBIX, U3MEHEHHBIX TMPUPOIHBIX OMOJOTHYECKUX
O00BEKTOB, MCKYCCTBEHHBIX, OpPraHHM3MOB a TaKkKe OHOMAaKpOMOJIEKYN, O0paboTKy U
MOCJIETYIONIUI aHaTN3 OOJIBIIIOTO MAacCHUBa MH(OPMAIIUU 110 OMOJTOTUUECKUM O0BEKTaM.

Hepeqeﬂb IMJIAHUPYEMBIX PE3YyJbTATOB Oﬁy‘leﬂl/lﬂ no JTMCHMUIIVIMHE, COOTHECCHHBIX C
HHIAXKATOPpAaMH JOCTHKCHUS KOMIIeTEeHIInit

Komnerenuus HNuaukaTopsl Pe3yabTaThl 00yueHus
KOMIIeTEeHIUI
1IK-1 MK nk 1.1 3HaTh: aKTyalbHbIe IPOOJIEMBbI, OCHOBHBIE
3HaeT aKTyaJbHbIC OTKPBITHUS B JJOCTHKEHUS] COBPEMEHHOMN
CrocobeH TBOpUeCKH pOOIEMEL, TEHETUYECKON MHKEHEPUU U CMEKHBIX

WCTIONIB30BaTh U
MPUMEHSTh
(dbyHIaMeHTaIbHbIE

OCHOBHBIC OTKPBITUA
B o0jacTu HU3YUCHHUA
JKHUBBIX OPraHN3MOB

JUCITUIIIINH.
YMerh: ACMOHCTPUPOBAThH 3HAHHUEC OCHOBHBIX
MIPHUHOHUIIOB CO3AaHNs T’CHETUYCCKHN




MIPEICTaBICHUS
OHOJIOruH, CMEKHBIX
JUCTIMILINH U
COBpPEMEHHBIC
METOI0JIOTUIECKHE
TOJTXOJTBI JIST
OTpeICTICHHS
MEPCIICKTUBHBIX
HaIlpaBJICHUI HAYYHBIX
WCCIIeIOBaHUN B chepe
MOJTyYCHUS, U3YUCHHS U
MPUMEHEHUS Pa3IMIHbBIX
MPUPOIHBIX, U3MEHEHHBIX
MIPUPOJTHBIX
OHMOIOTHYECKUX
00BEKTOB,
WCKYCCTBCHHBIX,
OpPTraHM3MOB a TAKXKE
OMOMaKPOMOIIEKYII,
00paboTKy U

MOCIIE YOI aHAJIN3
0O0JIBIIIOTO MaCcCHBa
nH(GOPMAITUH 110
OHMOJIOTMUECKUM
o0BeKTamMm

1 OHOJIOTHYECKUX
CHUCTEM pa3INYHbIX

MOAU(DUIIMPOBAHHBIX YKAPHUOTHUYECKUX
OpraHU3MOB.

YypOBHei Baanerb: TEOpeTUYECKUMH H
OpraHM3arii 1 NPAKTHYECKUMHU OCHOBAMHU MOJIEKYJISIPHO-
cnocoben OMOJIOTMYECKUX METOJI0B U OJIXO/10B,
HCII0JIB30BaTh
MIPUMEHSIEMBIX B T€HHO-UHKEHEPHBIX
TEOPETHYCCKHUE
3HaHUA U YMCHUS B pa6OTaX'
Hay4HO-
HCCIIEN0BATEIBCKON
JACATCIIBHOCTHU
MK k1.2 3HaTB: COBPEMEHHBIE METOJ0JIOTUYECKUE
YMeeT UCTOoNb30BaTh | MOAXOAbI JUIsSl CO3/1aHUS U U3YUCHMUSI
(yHIaMeHTaIbHBIC TeHETUYECKU MOAU(PHUIINPOBAHHBIX
SHaHWA K OpPraHU3MOB.
COBPCMCHHBIC YMeThb: KCIOB30BaTh QYHIAMEHTAIBHbIE
METOROJIOTHHCCKHE 3HaHUS U COBPEMEHHbIE METO0JI0IMUECKHE
IoaxXoabl OJIst o
HOJIXO/IbI JUIsl IEPCIIEKTUBHBIX HANPABICHUN
TMEPCIEKTUBHBIX o
e —— UCCIIeIOBaHUN B 00JIACTH F€HETUYECKU
HAYUHBIX MOU(PHUIIMPOBAHHBIX OPTAaHU3MOB.
YiCCITeI0BAHNIA, Buaagers: MeTogamMu U OAX0IaMH 110
OCTPOCHHS IIOCTPOEHHUIO MOJIENIEN U TPAKTUYECKOMY
MH(POPMAIIHOHHBIX CO3JIaHHUIO T€HETUYECKH MOIU(PUIIMPOBAHHBIX
MoJeInel n OpraHHu3MOB.
IMPaKTUICCKUX
pa3paboToK B cdepe
npohecCHoHaTbHON
JCATCIIBHOCTHU
HJK ik 1.3 3HaTB: METOAOJIOTUYECKHE TOAXOBI K
Bnaneer HaBblkaMu | CO3/IaHUIO TEHETHYECKH MOAN(DUITMPOBAHHBIX
TBOPYECKOTO OpPraHu3MOB.
[PUMCHCHHU YMeTrb: TBOPYECKU IPUMEHSTH 3HAHUS O
METOOO0JIOTNYCCKHUX

MOAXO0I0B IS
pa3paboTKH MojeeH,
HOBBIX TEXHOJIOTHM,
MaTepHajoB U
OMOJIOTHYECKUX
00BEKTOB C
eJICHANPABICHHO
HU3MEHEHHBIMU
CBOMCTBaMH,
METO/IOB BHIPAOOTKH
MPAaKTUYCCKUX
PEKOMEHIAIHIA 1St
pelieHus 3a1a4
npohecCUOHANBHON
JIEATCILHOCTH

IPUHIUIIAX CO3/1aHNS T€HETUYECKU
MOAU(DUIIMPOBAHHBIX OPraHU3Max Ha
IIPaKTHUKE.

Baanerb: HOBBIMU TEXHOJIOTUSIMH CO3/1aHUS
T€HHO-VHKEHEPHBIX KOHCTPYKLIUN U
TeHETUYECKU MOJIU(UIIMPOBAHHBIX
OpraHU3MOB.




IV. COAEP’ KAHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM ANCUUITUHBI COCTABIIsAET 3 3a4eTHBIX eIMHULBI, 108 yacos.
N3 HUX peanusyercs ¢ UCIOJIb30BaHUEM HJIEKTPOHHOI0 00YUYEHHUs M JUCTAaHIMOHHBIX 00pa3oBaTenbHbIX TexHoaorui 10 yacos
®dopma MPOMEKYTOYHOM aTTeCTAllMU: 3a4ET.

4.1 Cooeporcanue oucyuniunsvl, CHPyKmypuposaHHoe no memam, ¢ yKa3aHuem 61008 y4eOHbIX 3aHAMUIL U OMEEOeHHO20 HA HUX KOJUYecmed
aKademMuyecKux 4acoe

Ne Pa3zgen pucuunjinHbl/ TeEMa - Buner yueGHOI paboThl, dopma TeKkyero
n/n S | BKJIKOYAsk CAMOCTOSTCIILHYIO paboTy oO0yJaromuxcs | KOHTPOJIst
= E , TPAKTHYECKYIO TIOJITOTOBKY H TPYIOEMKOCTh ycneBaemMocTu/
g 3 (B gacax) Dopma
(5] «
o g IPOMEKYTOYHOI
= £,| KonrakTHas pabora npernoaaBaress ¢ =
= o 4 arrecTanuu
) 00yJaromuMucs =
& % o ) (o cemecTpam)
S S & =
> = ]
o < = a =) g
5% : ; E Jexuusi | Cemunap/ KoncyabTanus 58
< = = = MpakTuueckoe, S g
8 Q g S JabopaTopHoe 8 =
R = 3anaTHe/ «
1 2 3 4 5 6 7 8 9 10
1 Paspnen 1. Beenenue. Mcropus
TeHETUYECKOH HHKeHepun. O0Ime
P e 6 | 12 2 2 - 8 Tectuposane
MIPUHITAITE B METO Il T€HETHYECKOMN
WHKXCHEPUH.
2 Paznen 2. Merononorus u Tectnposanue
WHCTPYMEHTAPUI T'€HETUYECKON 6 12 2 2 - 8
WHXCHEPHUH.
3 Pa3nen 3. BekTopHbIE CHCTEMBI HA OCHOBE Tectuposanne
6 12 2 2 - 8
BHPYCOB.




4 | Pa3xea 4. OCOGCHHOCTH IeHETHUYECKOI Tecruposanne
TpaHchopMauy FYKapHUOTHYECKUX 14 2 - 10
OpraHU3MOB.
5 | Pasgen 5. TpaHCTeHHbIC PAaCTCHUSL. 12 2 - 8 Tecruposanme
6 Paspnen 6. TpancreHHbIE )KUBOTHBIE. 12 2 - 8 TectupoBanue
7 Pa3zgea 7. 'eHOMHOE peakTUpOBaHKE HA 12 5 8 TecTuposane
ocuoe CRISPR/Cas cucremsr.
8 Pa3nean 8. Mcnons3oBanue TpaHCTEHHBIX
OpraHU3MOB B OMOTEXHOJIOTHH, MEIUIIMHE 14 2 - 10 TecTupoBanue
Y CEIIbCKOM XO3SICTBE.
4.2 ITnan éneayoumophoit camocmoamenbHoll padoomasl 00y4aOWuxca no OUCUUnIuUHe
CaMocCTosTeNIbHAS paboTa 00yYarOIIMXCS Y4eOHO-METOIUIECKOE
Haspanue paszena, OueHounoe obecreueHune
Cemectp . Cpoxku TpynoeMKocThb .
TEMBI Bun camoctosTensHOi paboThI CpPEICTBO CaMOCTOSTENBHOM
BBITIOJTHEHUS (uac.)
paboTHI
6 Paznen 1. N3zyuenue JIEKITHOHHOTO
I'eHeTnueckas HUCITIOJIB30BAHUEM KOHCIICKTOB, SJICKTPOHHBIX
: MaTepHuaIOB Ipe3CHTann KHUTH
WHXKEHEPHUS: TIPEJIMET, P (v p 1y, ) 1-2 Hen, 8 Tectuposarme
e U 3a0a49H. PECKOMCHIYCMOU JIATEPaTypPhI, IMOArOTOBKA Paznen 5 a-o0
MPAKTUYECKOMY 3aHSTHIO, YCTHOMY W NMHCHMEHHOMY
OIIpocCy.
6 Pasnen 2. Ocuopuble | M3ydenue JIEKITHOHHOTO
[l)epMeHTLI 1 METObI HUCITIOJIB30BAHUEM KOHCIICKTOB, OJICKTPOHHBIX
" MaTepHuaIoB Ipe3CHTaInun KHUTH
TeHETHHCECKON p (v P i, ’ 3-4 Hen. 8 TectupoBanue -1l -
MHKEHEPUU PEKOMEHIyeMON  JUTEpaTypel,  IOATOTOBKA

OIIPOCy.

MPAKTUYECKOMY 3aHATHIO, YCTHOMY M IHCbMEHHOMY




CamocrosiTenpHas padboTa 00yJaronuxcs

VY4eOHO-METOUIECKOE

Cemectp Hazpanue pazgena, } Cporn Tpyroeskocts OreHoyHOE oOecrieyenne
TEMBI Bunx camocTosTenbHOM paboTHI S (uac.) CpEICTBO CaMOCTOSATEIILHOU
] paboThI
6 Paznen 3. BexropHas Nzyuenue JIEKITUOHHOI'O MaTepuaa C
cucTeMa HCIIOIb30BaHUEM KOHCIIEKTOB, ANIEKTPOHHBIX
rpaMOTPULIATENLHOM MaTepuayoB  (Tpe3eHTAlMW, KHUTH, CTaTbu) H 5-6 Hex 8 Tectuposanie -
6axrepun Escherichia PEKOMEHIyeMOW  JIMTEpaTyphl,  IMOATOTOBKA K )
coli. MPAaKTUYECKOMY 3aHSATHIO, YCTHOMY U MUCEMEHHOMY
OTIPOCy.
6 Paznen 4. I'enno- N3yuenue JIEKLUOHHOTO MaTepuaa c
VH)KEHEPHAs CUCTEMA | MCIIOJIb30BAHHEM KOHCIIEKTOB, ANIEKTPOHHBIX
I'PaMIIOJIOKUTEIBHBIX MaTepuaioB (HpeSeHTaHI/II/I, KHUTH, CTaTI)I/I) u 7'8 Hen 10 TCCTI/IpOBaHI/Ie _ // _
GaKkTepuii posa PEKOMEHIyeMOW  JIMTEpPaTyphl,  IMOATOTOBKA K )
Bacillus. MPAaKTUYCCKOMY 3aHATHIO, YCTHOMY W IHCEMCHHOMY
OTIPOCy.
6 Paznen 5. 'enHo- Nzyuenue JIEKIIUOHHOTO MaTepuaia c
VH)KEHEPHAS CUCTEMA | MCIIOJIb30BAHHEM KOHCIIEKTOB, SIIEKTPOHHBIX
JpOAKEH MaTepranoB  (MPE3CHTALMM, KHHUTH, CTaThbH) U 9-10 Hex 8 Tectnpopane _ -
Saccharomyces PEKOMEHIyeMOW  JIMTEpaTyphl,  IMOATOTOBKA K :
cerevisiae. MPAaKTUYECCKOMY 3aHATHIO, YCTHOMY W IHCEMCHHOMY
OTIPOCy.
6 Paznen 6. Dxcnpeccust | M3yuenne JIEKIIUOHHOI'O MaTepuaa C
KJIOHUPOBAHHBIX HCIIOIb30BaHUEM KOHCIIEKTOB, JJIEKTPOHHBIX
JYKapHOTUYECKUX MaTepuanoB  (TIpE3EHTAallMH, KHUTU, CTaTbu) W 11-12 Hen 8 Tectuposanie -
FE€HOB B KJIETKAaX PEKOMEHIyeMOW  JIMTEpPaTyphl,  IMOATOTOBKA K
Escherichia coli. MPAaKTUYECKOMY 3aHSATHIO, YCTHOMY W ITHMCHEMEHHOMY
OTIpocCy.
6 Paszen 7 | U3ydenne JIEKIIMOHHOTO MaTepuaa c
KOHCTpyHpoBaHHe HCIIOIb30BaHUEM KOHCIIEKTOB, JJIEKTPOHHBIX
IITAMMOB- MaTepHaoB (Unpe3eHTau1/H/I, KHUTH, CTaTbu) H
IPOIYLIEHTOB PCKOMCHIYCMOM  JIATCPATYpel,  MOATOTOBKA K | 13 14 yen 8 TectupoBanue - -
HepBI/IT-IHBIX HpaKTI/IquKOMy 3aHATHIO, YCTHOMy nu HHCLMCHHOMY

MCTa60J'II/ITOB Ha OCHOBC
Escherichia coli.

orpocy.




CamocrosiTenpHas padboTa 00yJaronuxcs

VY4eOHO-METOUIECKOE

Hazpanue pazgena, OrneHovHOE obecrieueHne
Cemectp . Cpoku TpynoeMkocTsb o
TEMBI Bun camocTosrenpHOM paboTHI CPEJICTBO CaMOCTOSITEITbHON
BBITIOJTHEHUS (uac.)
paboThI
6 Paznen 8. I'enno- W3ydenue 1eKIMOHHOIO MaTepHala ¢ UCI0JIb30BaHUEM
VHKEHEPHBIE CHCTEMBI |KOHCIIEKTOB, 3IEKTPOHHBIX MATEPUAIIOB (IIPE3EHTAIINH, T
. €CTHPOBAHU

KYJIbTUBHPYEMBIX KHWTHW, CTaTbM) M DEKOMeHIyeMoW Jjmrepatypel, | 15-16 Hen. 10 p -/ -

KIIETOK MOATOTOBKA K MPAKTHYECKOMY 3aHATHIO, YCTHOMY H ©

MJICKOIUTAIOLIUX. HUCBEMCHHOMY OIIPOCY.

OO6muii 00beM CaMOCTOATETHLHOM PabOTHI IO TUCIUILINHE (Jac) — 68

N3 HEX 00beM CaMOCTOSTEIHLHON pabOThI C UCIIOJIB30BAHUEM AJIEKTPOHHOTO 00YUYEHUS U
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TeXHOJIOruH (4ac) — 10




4.3. Cooepoicanue yueonozo mamepuana

Tema 1. I'enemuueckan unscenepusn: npeomem, yeau u 3a0auu.

['eHeTrdeckas HHKEHEPHS — pa3Jie] MOJICKYJIIPHOM T'€HETHKH, CBI3aHHBIN C ICJICHAPABICHHBIM
CO3/IaHMEM HOBBIX KOMOWHAIIMK TEHETWYECKOro Mmarepuana. Vcropuueckue MpearnochUIKd U
OCHOBHBIC JOCTHDKCHHS, TMPEIONPEICIUBIINE BO3ZHHUKHOBEHHE W OBICTPOE pa3BUTHE TEHHOU
uHxeHepuu. OCHOBHBIC MPUHITUIIBI, HA KOTOPBIX 0a3UPyeTCsi TeHHO-UHKEHEPHAs TEXHOJIOTHS.
OcCHOBHBIE 3Tanbl pa3BUTHA TeHHON MHXeHeprr. COBpeMEHHas! CTpATerys FeHHON MH)KCHEPHHU.
CxeMa TUIIUYHOTO SKCIEPUMEHTA IO MOTYYEHUIO U KIOHUPOBAHUIO PEKOMOMHAHTHBIX MOJIEKYJ
JHK. Hcnonp3oBaHHe€ METOAOJOTHMM TEHHON WHXXEHEPUM MNPHU PEIICHHHM 3aJlad pa3inyHbIX
obnacreii Ouonoruu. ['eHHO-UHXKEHEpHAss OnoTexHoorus. Mcnonp30BaHue JOCTHKEHUN TeHHON
WH)KEHEPUH B CEIBCKOM XO3siicTBe M MeauiuHe. [IpoGiembl Oe3omacHOCTH mpu paboTe ¢
pexombunanTHeiME JIHK ¥ mipy co3aHUM TPaHCTEHHBIX OPraHU3MOB. DTHUYECKHE MPOOIEMBI
KJIOHUPOBAHUS )KMBOTHBIX U YEJIOBEKA.

Tema 2. Ocnognuvle ghepmenmot u Memoovl 2eHeMUUECKOU UHHCEHEPUU

JIHK — ocHoBHas 1eneBasi MOJIEKyjla B T€HHO-UHXEHEPHBIX UCCIIEI0BAaHUSAX. 3AaKOHOMEPHOCTU
crpoenust u cpoiictBa JIHK. MckyccTBeHHbI cuHTe3 reHa. DepMeHThl, UCIOIb3yEMBbIE s
CO3/aHUs peKOMOMHAHTHBIX (rubpuaHbIx) Mosiekyn JJHK.

Pectpukimonnsle  sHAaoHykieaspl.  Knaccudukanums W HOMEHKIATypa  PECTPHUKTA3.
Crnemuduunocts  pecTpukras.  lcnonp3oBaHWe — pPeCcTpUKTa3  JUIsl  KOHCTPYHPOBAHUS
PEKOMOMHAHTHBIX MOJIEKYa iN Vitro. CalThl pPECTPUKIMH KaK TeHETHYECKUE MapKephl.
Hcnonp30Banue pecTpuKTa3 s (GU3NIECKOTO KapTHpPOBaHWs, aHanu3za noiaumopdusma JTHK,
HITAMMOCHEIIM(UIECKON XapaKTePUCTUKH BHUPYCOB W OakTepuid, HICHTU(PUKALUU IUIa3MHI.
Hcnonp30BaHnue calTOB PECTPUKIMU B KAYECTBE TOUEK OTcUeTa Npu cekBeHupoBaHuu. JHK- u
PHK-nmurazer ¢ara T4. JIHK-momumepaspl W3 pa3inMYHBIX HCTOYHMKOB;, HMX CBOWCTBA U
npumenenne. JJHK-momumepasa I u3 E.coli. ®parment Knenosa JJHK-nomumepassr 1. JJHK-
nonuMmepasa ¢ara T4. Tepmoctabunsusie JJHK-nonmumepassr. O6patusie Tpanckpunrtassl (PHK-
3aBucumbie JIHK-momumepaser). Ilomu (A)-monmmumepassl. Jlesokcupubonykieassl. Hykneasza
Bal31. Pubonykieassl. Pubonykneaza H. TepmuHanpHas 1€30KCHHYKICOTHAMITpaHC]epasa.
[TonunykneotuakuHasza gara T4.

Metonbl koHcTpynpoBanus rTudpuansix JJHK in vitro. Bekropusie monekyssr JJHK. Metons
BBesieHus ruOpuHbix JJHK B kinetku. OcoGeHHOCTH TpaHChOpMaIuu Y pa3HbIX BUAOB OAKTEpUI.
Mertonsl  orO6opa  rHOpUIHBIX  KJIOHOB.  Meroabl  pacminpoBKM  HYKJICOTHUIHOMN
nocienoarenbioctd JIHK. Ammmmdukarnus nocnenosatensHocteit JJHK in vitro. Cucrema
penaktupoBanusi renoma CRISPR/Cas.

Tema 3. BekTopHasi cucrema rpaMoTpuiaTeIbHoii 6akrepun Escherichia coli.

CtpoeHue KIIETOYHOM CTEHKH rpamoTpuuareiabHbix O0aktepuil. Cdepornnactbl 1 KOMIETEHTHbIE
kaerku. Ilnmasmuna pSCI101 — mepBast BekTtopHas miasMuaa. CoiictBa muasmuasl ColEl u
BEKTOpOB Ha ee ocHoBe (cepun BekTopoB pBR u pUC). Bekropbl BHEOpeHUS M BEKTOPHI
3aMerieHus. BekTtopsl Ha ocHoBe (ara msamOma. Kocmuanele BekTopa. bubmmorexku wu
SHIMKJIONENH T€HOB.

Tema 4. I'eHHO-NHKEeHePHAasi CHCTEMA I'PaMII0JIOKUTEIbLHBIX OakTepuii poxa Bacillus.
CTpoeHue KIETOYHOW CTEHKH TI'PaMIIONIOKHUTEIbHBIX OakTepuii. Moaenu TpaHchopManuu
KOMITETeHTHBIX KieTtok B. subtilis. Tlpuponnas ammiudukaiys reHOB IpaMIIOIOKHTEIbHBIX
Oakrepuii. CBOICTBA MHTETPATUBHBIX BEKTOPOB IPAMITOIOKUTEIBHBIX OaKTEPHIA.

Tema 5. I'enHo-NHKeHepHas cHcTeMa IposkKeii Saccharomyces cerevisiae.
[IpenmyiiecTBa  MCHOJB30BAaHUS  JIPOMOKEH-CAaXapOMHUIETOB I  T€HHO-WHKEHEPHBIX
I/ICCJ'ICI[OBaHI/Iﬁ OKCIPECCUHN DYKAPUOTUUICCKUX I'CHOB. TeTpa,I[HBIfI a"anu3. OCHOBHBIE CBOMCTBA



iasmuael SCPL. MonekynspHble BekTopa Apoxokeit Saccharomyces cerevisiae. Ilomydenue
MPOTOIJIACTOB  IPOXOKeH-caxapomuiieToB. [lmasmuaHas TpaHchopManus KIETOK JAPOXOIKEH-
CaxapoMHULIETOB. MONEKyYJISpHbIE U KIOHUPYIOLIME BEKTOpa Jpokei. BekTopsl mHTErpanuu:
CXEMBbI MHTETPALUHU TIJ1a3MUJ B KIIETKH JPOACKEH.

Tema 6. Dxcnpeccusi KJIOHHPOBAHHBIX 3YKAPHOTHYECKHX I'eHOB B KjeTkax Escherichia
coli.

CxomcTBa W pasyiMuusl TPAHCKPHIIIIHOHHOTO M TPAHCISAIMOHHOTO armapara MpOKapuoT H
syKapuoT. PakTopsl, 00ECIEYMBAIONINE MPABUIBHYIO TPAHCISIHMIO 3YKAPHOTHYECKUX T'CHOB B
KJIETKax MPOKapHOT.

Tema 7. KoHcTpynpoBaHue IITAMMOB-IIPOAYLIEHTOB MEPBUYHbIX MeTA00JIMTOB HA OCHOBE
Escherichia coli.

Hanpasnennsiii myrarenes monekyn JIHK in vitro. Tlonydenue HOBBIX GopM OEIKOB METOIOM
HaIlpaBJIEHHOTO MyTareHesa. benkoBas nHKeHepusi.

Tema 8. I'eHHO-MHKeHepPHbIe CHCTEMbI KYJbTHBHPYEMBbIX KJIETOK MJICKONUTAIOIINX.
[Tprunzbl, 00yCIOBHMBIIME AKTMBHOE PA3BUTHE I€HETUYECKOM HH)KEHEPUH KYJIbTHUBHPYEMBIX
KJIETOK MJIEKONHUTAOMX. MeTo/ibl TpaHC(PEKIUN U TpaHCHOpMAIMKU KYJIbTUBUPYEMBIX KIIETOK
MJICKOIUTAOILIHKX.

4.3.1 Illepeuensv cemunapckux, RPAKMUYECKUX 3aHAMUIL U 1a00pamopHbvix padom

Ne Ne pazgena n HaumenoBanue TpyaoeMKoCTh Ouenounsie | Popmupyembie
n/H TeMBbI CeMHHAPOB, (4ac.) cpeicTBa KOMIIETEHIIHH
NPAKTHYECKHUX U Bcero N3 nux (MHAMKATOPBI)
Ja00paTOpHBIX paGoT | yacos npaKTHye
cKast
nmoaroToB
Ka
1 2 3 4 5 6 7
1 | Pazgen 1. I'enernueckas nK-1
I'enetmueckas WHXEHEPUS: Tectuposanu WK k1.1
HH)KEHEPHSL: MpeaMeT, LEeIu U 2 2 o MK k1.2
HpPEAMET, LEJId U | 3aJ1a4u. HIIK 1 1.3
3aJa4H.
2 | Pazgen 2. OCHOBHBIE
OcHoBHBIE (hepMeHTBI U METObI IK-1
dbepMenTBI 1 IE€HETHYECKOI TectupoBanu UK 1.1
METOJbI HHXXCHEePUU 2 2 e HAK 12
. MK k13
TeHETUYECKON
WH)XEHEPHH
3 | Pa3znen 3. BekropHast cuctema
Bexkropnas rpaMOTpULATEIEHON IK-1
cucrema 6aI<tT]epI/H;I1 | ) ) TecTupoBanu Zgﬁ z’; j ‘ 2
rpamorpunarensy | Escherichia coli. e ‘
OII;I 6aKTpepI/H/I K mes
Escherichia coli.
4 | Pasnen 4. 'enno- | ['eHHO-MHXXCHEPHAS
WMHXXEHEPHAs cucrema IIK-1
cucrema IPaMITOJIOKUTENbHbI ) ) TectupoBanu Z’H§ L
TpaMIONOKUTENb | X OakTepuil poaa e Hgl( gi jj
HBIX OakTepuii Bacillus. '
poma Bacillus.
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5
Pazgen 5. T'enno-
WH)XEHEepHas I'eHHO-MHXEHEpHAas H“g'l
cucrema cHUCTEMA  JIPONIKEN ) TectupoBanu ng L
JPOSKKEH Saccharomyces e K gi j j
Saccharomyces cerevisiae. '
cerevisiae
6
Paznen 6. DKcmpeccHst
OKcmpeccust P MK-1
KJIOHHPOBAHHBIX MK 7k 1.1
KIIOHUPOBAHHBIX TectupoBanu
SYKAPHOTHHECKHX | ) oPHOTHHCCIX 2 e HIK 5k 1.2
yKap TeHOB B  KIIETKax UK nixc 1.3
TCHOB B KJIETKaX L .
- : Escherichia coli.
Escherichia coli
7 | Pasmen 7. KoncrpyupoBanue
KoHcTpyrpoBaHu | mTaMMOB-
€ IITaMMOB- MIPOYIIEHTOB HH;('l
IPOIYIIEHTOB HepPBUYHBIX ) TectupoBanu ng KL
MEPBUYHBIX MeTabOJUTOB Ha e HIK 1;1; jj
MeTaboauToB Ha | ocHoBe Escherichia ‘
OCHOBE coli.
Escherichia coli.
8 | Pa3nmen 8. I'enHo- | ['eHHO-MH)KEHEPHBIC
HWH)XCHEPHBIE CHUCTEMBI IIK-1
UK rkc 1.1
CUCTEMBI KYJIbTHBHPYEMBIX TectupoBanu
o eTo 2 o UK k1.2
KYJIbTUBHPYEMBIX | KJIETOK HTIK 15
KJICTOK MJICKOIIUTAKIIUX.
MJICKOTIMTAIOIIUX.

cmyoenmamu ¢ pamkax camocmoamenvrou pavomot (CPC)

4.3.2. Ilepeuenv mem (80npPocog), GbLIHOCUMbBIX HA CAMOCHIOAMENbHOE U3YUEHUE

Ne Tema 3aganue dopMupyemas HNIAK
n/n KOMIIETEHI M
1. OCHOBHBIC TPHUHIHUIIEI, Ha
KOTOPBIX Oazupyercs
TE€HHO-UH)KEHEepHast HIIK nk 1.1
TexHoJorus.  OCHOBHBIE | O3HAKOMHTHCA c MaTEpHAIOM, MK-1 YK k1.2
OTalnbl Pa3sBUTUA TE€HHOM MMOArOTOBUTLCS K OIIPOCY. HﬂK IIK 1.3
nmxeHepuu. CoBpeMeHHas
cTpaTerust TEeHHOU
WH)KCHEPUU.
2. Pectpukimonusie
SH/IOHYKJIEa3bl.
y MK k1.1
Knaccugukarust u
O3HaKOMHTBCS c MaTepHaom, HJIK k1.2
HOMEHKJIATYpa IIK-1
HOArOTOBUTLCS K OIPOCY. UK k13
PECTPHKTA3.
CrennpuaHOCTh
pecTpuxTas
Bektopsl BHeapeHus U
3 p p HJIK nk 1.1
. BEKTODBI 3aMEIEeHUSL.
O3HaKOMHTBCS c MarepHaomM, UK k1.2
Bekropsl Ha ocHoBe (hara TIK-1
MOATOTOBUTHCS K OIPOCY. UK ik 1.3
nsMOoa. Kocmupnsie
BEKTOPA.
4 Ipupoanas O3HaKOMUTBCS c MaTepHualoM, MK-1 HIIK nk 1.1
aAMILTU(UKATIHS TE€HOB | MOJArOTOBHUTHCS K OIPOCY. UK nk 12
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IPaMITOJIOKUTEIbHBIX HJIK ik 1.3
OakTepui. CaolicTBa
UHTETPAaTHBHBIX BEKTOPOB
IPAMIIOJIOKHUTEITbHBIX
OaKTepHid.
S IIpeumymecrsa
UCIIONIb30BAHUS JIPOAIKET-
caxapoOMHILIETOB P IJIsL AR 1.1
O3HaKOMHUTHCS ¢ MaTepuaioM, UK k1.2
T€HHO-HHKCHEPHBIX IK-1
N HOATOTOBHUTHCS K OMIPOCY. YK ik 1.3
HCCIIEIOBAHMUI IKCIIPECCHI
9YKAPHOTHYECKUX TEHOB.
TeTpanHblii aHAINS.
6 dakTopsl,
00eCIeYnBarOLINE o Zﬂg K11
3HAKOMHTHCSI c MaTepHaIoM :
MPAaBUIBHYIO TPaHCIISLUIO p ’ TIK-1 K 1.2
HOATOTOBHUTHCS K OMPOCY. UK ik 1.3
9YKApHOTHYECKHX T'€HOB B
KJIETKaX [POKAPHOT.
7 [Monyuenue HOBBIX (opm
OenkoB METOJIOM o Zﬂg K 1.1
3HAKOMHTHCS c MaTepuaioMm MK 1.2
HAIPaBJICHHOTO p ’ IK-1 ot
MTOJITOTOBUTHCS K OIPOCY. UK 1k 13
MyTareHesa. benkopas
UHIKEHEPHSL.
8 MeTtoabl TpaHC(hEKIUU |
TpanchopMaIu MK i 1.1
KYIBTHBUDPYeMBIX KieTok | O3HAKOMATECS c MaTepHaioM, MK-1 MK k1.2
MITEKOIHTAIOIIIHX. MOATOTOBUTHCS K OTIPOCY. UK 5k 13

4.4. MemoouuecKkue yKa3anus no opeanu3ayuu camoCmoameabHoll padomot cmy0eHmoe

CamocrodrenbHas paboTa CTYJEHTOB SIBJISIETCS COCTaBHOM 4acThIO yUeOHOTO Ipolecca 1
IpecieyeT CaelyroIue [en:

* COBEpLICHCTBOBAaHME HABBIKOB caM000Opa30BaTeNbHON pabOThl KaK OCHOBHOTO MYTH
MOBBILICHUS YPOBHS 00pa30BaHUS;

* yrayOJieHue U paclIMpeHne 3HaHUH MO MPEMETY.

JUis opraHu3aii CaMOCTOATENbHOM paboThl MO AUCHUIUIMHE «[ eHHO-MH)KEHEepHbIe
CHCTEMBI 2YKapUOT» UCTIOIB3YIOTCS CIIeayIoue (OpMbl CAMOCTOSITEIIbHON yaeOHOM paOOTHI:

* U3y4YEHHUE MaTepuaa, U3J0KEHHOTO B JIEKLUSAX;

* U3y4YEHHUE U aHAJIU3 PEKOMEHIOBaHHOMU JIUTEPaTyphl;

* CaMOCTOSITENIbHBIM TOUCK, W3Y4EHHE W aHaIM3 JINTEpPaTypbl IO IUCLUUIUIMHE, HE
YKa3aHHBIM B CIIMCKE PEKOMEHIOBAaHHOM JINTEPATypPHI;

* CaMOCTOSITEJIbHOE H3Y4YEeHHE YUeOHOro MaTepuasa, MpPeJyCMOTPEHHOro paboueit
IIPOrpaMMOii, HO HE U3JI0)KEHHOTO B JIEKLIUSAX;

.

[loaroroBka K MNpPaKTUYECKOMY 3aHATUIO COCTOMT B TEOPETUYECKOH MOJArOTOBKE H
BBINOJIHEHUH MTPAKTUYECKUX 33/1aHUi (peleHre 3a/1a4, OTBEThI Ha BOIIPOCH! U T.J1.):

* TOJrOTOBKa K OMPOCY;

* TOATOTOBKA K TECTUPOBAHUIO (TIPU HATTMYUH).
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4.5 llpumepnasa memamuxa Kypcoevix padom (npoekmoa)
KypcoBbie paboTsl HE TPETyCMOTPEHbI YUEOHBIM TJIAHOM.

V. VYUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
TACIHATITAHBI

a) nepevyeHb JIUTEPATYPhbI

1. Yemepunona, Banentuna lMBanoBHa. OCHOBBI TeHOMUKHU M IPOTEOMUKU: TEXHOJIOTHU
pexomOuHanTHbIX JIHK mepBoro mokonenus (reanas umxeHepus) [ Tekcr] : yue6. mocodue / B.
N. Yemepuinosa ; peu.: FO. M. Koncrantunos, H. JI. benbkoBa ; Upkyrckuii roc. yH-T, buosnor.-
nouB. dak. - Upkyrck : U3a-so UT'Y, 2014. - 238 ¢. ; 20 cm. - ISBN 978-5-9624-1217-7 (39
9K3.)

2. [Ipumpoys, Cangu b. I'enomuka. Ponbs B Menuninne [ Dnektponusiil pecype] / C. [Ipumpoys,
P. Taiimen. - MockBa : bunowm. Jlaboparopus 3nanuii, 2014. - 277 c. : wi. - Pexxum goctyna:
OBC "UznarensctBo "Jlawp". - Heorpanuy. qocry. - [IpenM. ykas.: ¢. 256-270. - bubnuorp. B
koH1e ri1. - ISBN 978-5-9963-2309-8

3. MounekynspHO-TeHeTHYEeCKHEe U OMOXUMUYECKUE METO/Ibl B COBPEMEHHOM OMOJIOTUH pacTeHU
[DnexTponnbiit pecype]. - OBK. -M. : bunom. JlaGoparopus 3nanuii, 2012. -(Metoasl B
ouonorum). - Pexxum gocryna: 943 "bubnuotex". - 20 noctynos.-ISBN 978-5-9963-0978-8.

4. MoJieKyIsIpHO-TEHETHICCKIE U OMOXUMHUYICCKUE METOJIBI B COBPEMEHHOM OMOJIOTHH PacTCHUIN
[DnexTponnslil pecypc]. — OBK. — M. : bunom. Jlaboparopus 3nanumii, 2012. - Pexxum goctymna
OBC "UznarensctBo "Jlanp". Heorpanuu. noctym. — ISBN 978-5-9963-09

5. Yuncon K. IlpuHIMIIBI ¥ METOABI OMOXMMHUU U MOJEKYISIPHOU OMOIOTUU [DIEKTPOHHBIN
pecypce] / K. Yuncon, Ixx Yonkep. — M. : bunom. JIaboparopus 3uanuii, 2013. - 848 c. Pexum
nocryna: ObC "UznatenbctBo "Jlanp". — Heorpanuu. goctym. - ISBN 978-5-9963-2126-1

0) nepuoauYeCKUE U3TAHUS

«buorexHonorusny, «Bompockl OMOIOTHYECKON, METUITUHCKON U (hapMaIleBTHUSCKON XUMUN,
«M3Bectust PAH. Cepust Guonorudeckas », «Mukpoouonorusy, «MonekyaspHas OHOIOTHsI»,
«[IpuknaaHas GUOXUMUS U MUKPOOHOIOTHSI.

0) 0a3bl JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHBIC H IIOMCKOBBIC CHCTEMbI

1. https://www.ncbi.nlm.nih.gov — Be6-caiit HarronaapHOTro ieHTpa OMOTEXHOIOTUIECKOM
uadopmaru CIIA (NCBI), KoTOpbIii IpeoCTaBIseT OeCIIATHBI JOCTYI K Pa3IMYHbIM 0a3am
JIAHHBIX, BKJIOUasi 0a3bl JaHHBIX, COACPIKAIIUE PA3IUYHBIC THUIBI TEHETUYECKUX JTaHHBIX, 0a3bl
JAHHBIX aHHOTALMH MyONMKanui OMOMETUIIMHCKONW M OOIIeOMOIOTHYECKOH HalpaBlIeHHOCTH;
COZICPKUT MOMYJISIPHBIC MTPUIIOKEHHSI U HHCTPYMEHTBI OMOMH(OPMAIIMOHHOTO aHATH3A.

2. https://www.ncbi.nlm.nih.gov/genbank/  — apxuBHast reHeTHueckas 0a3a JaHHBIX
GenBank HanumonansHoro mnentpa 6uorexnonoruueckoi uapopmanun CIIA (NCBI), xoropast
COACPKUT  OOLIENOCTYNHYIO  AaHHOTHPOBAaHHYIO  KOJUIGKIIMIO  BCEX  HYKJICOTHUIHBIX
MIOCJIEIOBATEIBHOCTEH 3aKOIMPOBAHHBIX B HUX TOCIIE0BATEIILHOCTEH OSIIKOB.

3. http://www.ebi.ac.uk — Bed-caiiT EBporneiickoro nacruryra 6uonndpopmaruku (EMBL-
EBI), xoropslii mpemoctaBisieT OECIUIATHBIA JOCTYN K MOMYJSIPHBIM TMPHIOKCHUSIM IS
OMOMH(pOPMAIIMOHHOTO aHalM3a HYKJICOTHIHBIX M OEJNKOBBIX IOCIEIOBATEIBHOCTEH, MOUCKA
JIAHHBIX C MOIIHBIMH BO3MOXKHOCTSIMH TIEPEKPECTHBIX CCHUIOK.

4. https://www.ebi.ac.uk/ena - Espomneiickuii apxuB nykieotunoB (ENA), apxuBHas
reHeTnyeckas 0asa gaHHbIXx EBpormeiickoro uncrutyra ononndopmaruku (EMBL-EBI), kotopas
COZCP)KUT HCYEPIBIBAIONIYI0 HH(OpPMALUIO O MOCIeI0BATEIbHOCTH HYKJICOTHIOB B MHUpE,
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http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A7%D0%B5%D0%BC%D0%B5%D1%80%D0%B8%D0%BB%D0%BE%D0%B2%D0%B0%2C%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%B8%D0%BC%D1%80%D0%BE%D1%83%D0%B7%2C%20%D0%A1%D0%B0%D0%BD%D0%B4%D0%B8%20%D0%91

BKJIIOYAs JIaHHBIE O HEoOpaOOTaHHBIX IOCIEAOBATEIBHOCTIX, WHGPOpPMAIMIO O cOOpKax H
(GYHKIIMOHATHLHBIC AHHOTAITUH.

5. http://ensemblgenomes.org — Ensembl, coBmecTHbIii HayuHbIli TIpoekT EBpomeiickoro
uHCTUTYyTa  OMomHpopmaruku u  WHcturyra  CeHrepa, KOTOPBIH  NPEIOCTABISET
WHTEIPUPOBAHHBIA JOCTYyll K 0Oa3aM JaHHBIX, KACAIOIIUXCS CTPOCHUS T'€HOMOB Pa3JIMYHBIX
OpTraHU3MOB.

6. http://www.ddbj.nig.ac.jp/ — SInonckas 6a3za manubix JJHK DDBJ, kotopas comepxut
UHPOPMALIUIO O HYKJICOTHIIHBIX ITOCIICAOBATEIILHOCTSIX, OTHOCSIIUXCS K PAa3IMYHBIM IeHaM WU
OpraHu3Mam.

7. https://www.ncbi.nlm.nih.gov/pubmed/ — anrmosi3eiuHass TekcTOBass 0a3a JaHHBIX
PubMed, conepxamasi 1MTaThl, AHHOTAIIMM M CCHUIKA Ha TIIOJIHBIC TEKCThI MYyOJUKAIIUi
OMOMEIMIIMHCKOW H  OOIIEOMOJIOTUYECKONH — HANpaBICHHOCTH  HaluMoHampHOTO — IIEHTpa
ounotexnonornueckor nHGpopmanuu CIIA (NCBI).

8. https://www.sciencedirect.com — 6a3a JaHHBIX AHIJIOSA3BIYHONW HAYYHOH IEPHOIUKU
ScienceDirect u3narensctBa Elsevier, npempocrasiser OecruiaTHbIN JOCTYN K aHHOTAIUSAM BCEX
nyOnuKamuii, coaepkamuxcs B 6ase, u k 0osee 1,2 MITH. TIOJIHBIX TEKCTOB CTAaTEH.

9. http://elibrary.ru/defaultx.asp - HayuyHast 53JeKTpOHHas OHOJHOTEKA, KPYITHEHIIHH
poccuiickuii MH()OPMAIMOHHBIA TMOpPTal B OO0JACTH HAYKH, TEXHOJOTMU, MEIMIUHBI U
oOpasoBanus, coaepkaumii pedeparsl U MOJHBIE TEKCTHl Oosiee 29 MIIH Hay4YHBIX CTaTel u
myOIHKaIui.

10. https://cyberleninka.ru  —  poccuiickas  HayyHas  dJIGKTpOHHAs  OHOJIMOTEKa
«KubepJlennnka.

11. https://www.researchgate.net — OecruiaTtHass comnuaibHas ceTh ResearchGate s
COTPY/ZIHUYECTBA YUYEHBIX BCEX HAYYHBIX JUCIUILINH, BKIIOYACT TAKHE CETEBBIC MPHUIIOKCHHS,
KaK CCMAaHTUYECKUI TIOMCK, COBMECTHOE WCIOJIb30BaHue (ailyioB, OOMEH IyOIHMKAIUSIMH,
TeMaTudeckue (OPyMbl, METOIOJIOTHUECKHIE TUCKYCCHH U TaK Jlaiee.

12. http://molbiol.ru - HelTpanpHas pycCKOSI3bIYHAS TEPPUTOPHS JUIS  TEX, KTO
poeCCUOHATILHO CBSI3aH ¢ OMOJIOTUEH MM MOJICKYJISIPHOM OMOJIOTHEH.

13. OBC «M3patensctBo Jlanb». Anpec gocryma http://e.lanbook.com/
14. BBC «Pykont».. Anpec mocryna http://rucont.ru/

15. BBC «Aiibyke». Anpec nocryna http://ibooks.ru

16. OBC «tOpaiit». Aapec nocryma: http://biblio-online.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJINHBbI

6.1 YueOHo-1200paTopHOe 000py/I0BaHHE

MarepuanpHO-TEXHIHUECKOE 0OecTieueHre JUCIUTUTHHBL «I eHHast WHKEeHepHsD 0azupyeTcs
Ha CJIeIyIoIUX pecypcax.

e Ayauropusi Ui MPOBEACHUS 3aHATHH JEKIIMOHHOTO THIA. AyauTopus o0opynoBaHa:
cneyuanuzuposanHoti (yaeOHom) mebenvio Ha 12 MOCa0UYHBIX MECT; 000PYI0BaHA MEXHUYeCKUMU
cpeocmeamu odyuenus: Ilpoekrop Epson EB-XO03, DOkpan ScreenMedia, Jlocka ayautopHas
MmenoBasi, MarautHas, Jlabopatopust opran xumum - llkad BeITsDKHONW AD-221"- 2 miT.,
Xumnueckuit mkad (cremnax) -1 mr., JlaGopaTopHbIi cTON C BHIKATHBIMU TyMOaMu — 5 mIT.,
XonoaunbHUK «MuHCK» - 2mT., Anmapar A BEpTUKAJIbHOTO 3iekTpodopesa — 1 mrT.,
Bakyymmnbiii ucnaputens PBO-64 — 1 wr., Bonsmerp BY-15 — 1 mt., lesunrerparop Y1-20 — 1
mt., V3Mepurens HMOHHBIX CONMpOTUBICHWH (Mmnenanca) - 1 mr., McTouHMK nutaHus Ais
anektpodopesa "Onpd" — 1 mr., Ocummnorpad yHuBepcanbHbId AByXiydeBod C-55 — 1 mT.,
Tepmocrar TC-80 — 1 mrt., Lenrpudyra MIIB-310 — 1 mrt., Becwl anamutndeckue HR-200 — 1
mT., Becsl Tabopatopusie OHAUS — 2 mir., peppakromerp UPD 45462M — 1 wit., pedpaxTomeTp
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YPIT — 1 wr., porosnexrpokanopumerp KF 77 — 1., nenrpudyra nadoparopuas OITK-8 — 1
mT., 1eHTpudyra adop-s, MeIuIMH-1, HacTodbHas L[JIH 16 ¢ mMukpompolec-HON CHCTeMO
ynpasi — | mr., cnekrpodoromerp CP-2000, hepmentep Minifors Speco 6akrepuanbHbiii — 11T.,
tepmoctatr WB4MS Bonnblii /¢ mepememmBanueM/ - 1 mr., Tepmocrar TC-1/80 CITY — 1 mir.,
CIy’KalllUMU JJIS1 TIPeACTaBICHUsl yuyeOHoi nHpopmManuy OOJBIION ayJUTOPUU N0 JUCHUIUIMHE
«["eHHO-UHKEHEPHBIE CHCTEMBI YKapUoOT». V4ebOHO-HAIAOHbIMU nocoousmu,
00eCTeynBaOIMMH  TEMaTHYECKUEe WUTIOCTpalMd 1o  JucuuiuiiHe  «[ eHHO-WHKEeHEepHbIe
CUCTEMBI DYKApUOT». MpPEe3eHTAIH B KOJIUYECTBE 5 IIT.

e Ayauropusi A MPOBEIEHUS 3aHATUN MPAKTUYECKOTO THMA. AyauTopus o0opy1oBaHa:
cneyuanuzuposarroti (yaeOHom) mebenvio Ha 12 OCaTO9YHBIX MECT; 000PYI0BaHA MEXHUYeCKUMU
cpedcmeamu obyyenus: Ilpoexkrop Epson EB-X03, Dkpan ScreenMedia, [locka aymuropHas
MejoBasi, MarHuTHas, JlaGoparopuss opran xumum - Illkad BeITSDKHOW AD-221"- 2 1mT.,
Xumnueckuit mkad (cremnax) -1 mr., JlabopaTopHbIii CTON C BHIKATHBIMH TyMOamMu — 5 miT.,
XononunbHUK «MuHCK» - 2mT., Ammapar mjis BepTUKAJIbHOTO 3niekrpodopesa — 1 miT.,
Bakyymmnsiii ucnaputens PBO-64 — 1 wr., Bonsmerp BY-15 — 1 mt., le3sunrerparop Y1-20 — 1
mt., V3Mepurens HMOHHBIX CONPOTUBICHUM (umnenanca) - 1 mr., VICTOYHMK muTaHusd IJis
anekrpodopesa "Dubd" — 1 mr., Ocumuiorpad yHUBepCcalbHbIN aByXiaydeBor C-55 — 1 miT.,
Tepmoctar TC-80 — 1 mt., Hentpudyra K-24 — 1 wr., Henrpudyra MIIB-310 — 1 wT., Becsl
anamutrueckue HR-200 — 1 mr., Becsl maboparopusie OHAUS — 2 mr., peppakromerp UPD
454Bb2M — 1 mr., peppakromerp YPII — 1 mr., dorosnexkrpokanopumerp KF 77 — lmr.,
uentpudyra naboparopuas OIIK-8 — 1 wir., nenrpudyra nadop-s1, MmeauuuH-s, HactonbHas [IJIx
16 ¢ mukpomnpornec-HOW cucteMol ympaen — | mr., crekrpodoromerp CD-2000, hepmentep
Minifors Speco Gakrepuanbhblii — 1mr., Tepmoctar WB4MS BoaHblii /¢ nepemermmBanuem/ - 1
mit., Tepmoctar TC-1/80 CITY — 1 mit., ciry>KauMu JJIs IPeICTaBIeHus yueOHOU nH(OpMaun
OOJBIION ayAUTOPHH 1O AUCHUIUIHHE «] @HHO-UHKEHEPHBIE CUCTEMBI YKapUOT.

e KomnbioTepHblii kinacc (ydueOHas ayAauTOpHs) AJIs TPYNIOBBIX M HMHIUBUAYAIbHBIX
KOHCYJIbTAIlMM, TEKYyIIEro KOHTPOJS M TPOMEKYTOYHOM aTTecTaluu, OpraHU3aluu
CaMOCTOSITEIIbHON paboThl. AyauTOpUs 000pyA0BaHa: CIICUATM3UPOBAHHOM (YyueOHOM ) MeOebIo
Ha 20 mocaZioYHbIX MECT, JOCKOI MeNOBOIi; 000pyJ0BaHA TEXHHUYECKUMHU CPEICTBAMU O0yUCHUS:
Cucremnslii 610k PentiumG850, Monutop BenQ G252HDA-1 mt.; Cuctemnsiii 6:10kAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cuctemusiii 610k PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mr.; Mono6mok IRU T2105P — 2 mr.; Cucremusiii 610k Pentium G3250,
Monutop BenQG955 — 1 wr.; Cuctemusiit 610k Pentium G3250, Monutop BenQ GL2250 — 1
mT.; Cucremubiit 6510k Pentium G3250, Monutop Samsung T200 HD — 1 mit.; CucteMHbIi 6510k
Pentium G3250, MonuTop Samsung T190N — 1 mt.; Cuctemnslii 610k Pentium G3250, Monutop
Samsung 740N — 1 mrt.; ITpoextop BenQ MXS503; skpan ScreenVtdiaEcot. C HeorpaHUYCHHBIM
JocTynoM K cetd MHTepHeT M obOecneueHHeM J0CTyla B 3JEKTPOHHYIO HH(OPMAalMOHHO-
00pa30oBaTeNbHYIO CPely OpraHU3aIIH.

e [lomemenuss st XpaHEeHUS © NPOQUIAKTUYECKOTO OOCITY)KUBaHHS Y4eOHOTO
o0opynoBanusi. Ayautropus o0OpyloBaHa: CEHUAIN3UPOBAaHHOW MeOenblo Ha § MOCag0uHbIX
mecT; BrermspkHol mkadg — lmr., Jlamunapssii mkagp — 2 mr., Tepmocrar TC-80 — 2 mT.,
JlaGopaTopHbIif cTon MeTalnueckuit — 3 mT., JIJabopaTopHBbIii CTOJ ¢ pE3MHOBOM MOBEPXHOCTHIO
— 2 wt., XOJOOWIbHUK «ATHaHT» — lmT. MUKpOCKON MOHOKYJISpHBIA — 8 T, Mukpockon
"buonam"-1 wr., Crepunmmsatrop mnaposor BK-75 IIT "T3MOMU" - lwr., Ilunerka
aBromaruyeckas Jleunumner 0,5-10 m"-1 mr., [unerka-go3arop"-1 mrt., Mukpockon Levenhuk
D870T tpunokymsp"-1 mr., [Tpoextop OBepxen'"-1 mr., [Ipoekrop View Sonic"-1 mr., [Ipoextop
View Sonic"-1 mr., Hoytoyk Lenovo"-2 wir. , [Ipunatep Brother -1 ., [Ipuatep Canon -1 mir.

6.2. IlporpaMMHoOe oGecrieyeHne

1. DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
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32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Jorosop Ne 03-016-
14 o1 30.10.2014 .

2. Kaspersky Endpoint Security ans ousneca - Crannaprabiid Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nos0ps 2016r KES. Cuer NePCI[3-000147 u AKT or
23n0510ps 20161 JIu.Ne1B08161103014721370444.

3. Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlutiensun
Microsoft 43364238.

4. Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JInuensun Microsoft 41059241.

5. Office 365 npodeccuonanbHblil miroc s ydamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHnuyeckue u 3JIeKTPOHHbIE CPeACTBA
[Ipe3eHTaryu 1Mo BceM TeMaM Kypca.

VII. OBPA3OBATEJIBHBIE TEXHOJIOT'HHA

Jliss ocBOCHHSI TUCIUTUTHHBI «I €HHO-WHKCHEPHBIC CHUCTEMBI DYKAPHOT» TPUMEHSIOTCS
crenyomue o0pa3oBaTelibHbIE TEXHOJIOTHH:

1. Ungopmayuonnas nexyus. JIeKuust — 3T0 CKaTOE M3JIOKEHHE OCHOBHBIX HAYYHBIX
dakToB, yTO sABISAETCS 0a30il [UIs aHanHM3a PACCYXACHUM, OLIEHOK.

2. Jlexyusa-suzyanuzayus. B Xome JeKIMHM CTYACHT MNpeoOpa3oBHIBACT YCTHYIO H
MUCHbMEHHYI0O HH(POPMAIMIO B BU3YalbHYIO (hOpMY, BBIICISIS IPU 3TOM Haubosiee 3HaAUMMBbIE U
CYIIECTBECHHBIC AJIEMEHTHI. Ha JIeKIMH HCIONB3YIOTCS CXEMBI, PUCYHKH, UYEPTEKH, CIIAli]IbI-
Mpe3eHTalud, K MOJATOTOBKE KOTOPBIX NpUBIEKaloTcs obOydwarommecs. [IpoBenenue nexkuuu
MIPOBOAMTCS B BHJIC CBSI3HOTO PA3BEPHYTOIO KOMMEHTHPOBAHUS IOATOTOBICHHBIX HATJISTHBIX
OCOOHIA.

3. [Ilpobnemnas inexyus. B Xome mnpoOIEeMHONW JIGKIIUU 3HAHUS BBOMATCA Kak
«HEU3BECTHOE», KOTOPOE HEOOXOAUMO «OTKPHITHY. [IpoOieMHas eKiusi HAUMHAETCS C BOIPOCOB,
C TIOCTAaHOBKH MPOOJIEMBI, KOTOPYIO B XOJI¢ M3JIOKEHHUS Mareprajia HeoOXoIuMo pemwuTth. [Ipu
ATOM BBbIIBUTaeMasi mpodiieMa He UMEeeT OJHOTUITHOTO PEeIIeHHs], TOTOBOM cXeMbl HeT. JlaHHbIN
TUT JISKIIUA CTPOUTCS TaKWUM oO0Opa3oM, dYTO JCSATEILHOCTh CTYACHTa IO €€ YCBOSHUIO
npuOIKaeTcss K TOUCKOBOM, HCCIeAoBaTenbcko. B Xome neKkuuu MNpOUCXOIUT AMAIOT
MperoaBaTelis U CTYACHTOB.

4. Jlexyus-6eceoa. llpenmonaraer HEMOCPEICTBEHHBI KOHTAKT MpenoiaBaTens ¢
aynutopueit. [IpeumyinecTBo JIeKIuu-0ece bl COCTOUT B TOM, YTO OHA IMO3BOJIAET MPUBJICKAThH
BHHUMaHUE CTYJACHTOB K HanOoJee BaXKHBIM BOIIPOCAM TEMBI, ONPEAETSATh COJIECpKAHHE U TEMIT
U3JIOKEHUST y4eOHOTo MaTepualia ¢ yueToM OCOOCHHOCTEH CTYEHTOB.

5. Jlexyus ¢ pazbopom koHkpemHou cumyayuu. B Xo1ae KU KOHKPETHAs CUTYyaIlus
U3JIaraeTcsl YCTHO WM B BHJIE KPATKOTO AWA(MIbMa, BUICO3AMNKCH | T. 1. CTYJICHTH COBMECTHO
AHATM3UPYIOT M 00CYXKIAI0T MPEACTaBICHHBIA MaTepHal.

6. [lpakmuueckue 3aumamus — DOTO 3aHATHE, TPOBOAMMOE TIOJ PYKOBOICTBOM
mpernoaaBareliss B yueOHONW ayAUTOPUM, HAMPABICHHOE HAa YIiayOJeHHe HAYyYHO-TEOPETHUYECKHX
3HAaHUW ¥ OBJQJICHUE OIpPEICICHHBIMH METOJaMH CaMOCTOSTEIbHOW paboThl, KOTOpOE
dbopmupyeT mpaktuyeckue ymeHus. OqHol u3 (HopM NPaKTHUECKUX 3aHSATHH B By3e SBISICTCS
CeMHHap.

7.  Camocmosmenvras paboma cmyoenmos (cM. 1. 4.4).

8. Hucmanyuonnvie  obpazosamenvHvlie  mexnonoeuu. Ilom  TUCTaHIIMOHHBIMHU
00pa30BaTeNbHBIMH TEXHOJIOTHSIMH TOHUMAIOTCS 00pa30BaTEIbHBIE TEXHOJIOTHH, Peallu3yeMble B
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OCHOBHOM C TIpUMEHEHUEM HH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIX ceTei. [Ipu ocBoeHuun
JUCIUIINHBI «MoseKyspHas OUOIOrHsl KIIETKW HCIIONb3YIOTCS CIAEAYIONUE TEXHOIOTHH:

* Keticosasa mexHonoeuss — (opMa IUCTAHIIMOHHOTO OOydYeHHs, OCHOBAaHHAs Ha
MpeoCTaBlIeHuU oOydaromuMcss HH(DOPMALMOHHBIX 00pa3oBaTeNbHBIX PECYpPCOB B BUIE
CICIUAIM3UPOBAHHBIX HA0OPOB  y4eOHO-METOAMYECKUX KOMIUIEKCOB C HCIOJB30BaHHUEM
Pa3IMYHBIX BUJIOB HOCUTENEH nH(popManuu (KeHcoB);

* UHMepHem-MexXHONIo2Uss — CIOCO0 JUCTAHLMOHHOW Tmepenadyd HHGOpMAIHH,
OCHOBaHHBIM Ha WCIIOJB30BAHUU TJO0AIBHBIX M JIOKAJIbHBIX KOMIIBIOTEPHBIX CETed s
obecrnieueHns J0CTymna 00yJaromuxcs K nHOOpPMaMOHHBIM 00pa30BaTeIbHBIM pecypcam | IS
dbopMUPOBAHHUS  COBOKYMHOCTHM  METOJAMYECKUX, OPraHMU3AllMOHHBIX, TEXHUYECKUX U
MPOTPaMMHBIX CPEJCTB pEATU3AINH U YIPABJICHUS y4€OHBIM MPOIIECCOM HE3aBUCHMO OT MeCTa
HaXO0KJICHUS ero cyonrekToB. Mcmonb3yercs O6pasoBarebHbiii mopran UI'Y - educa.isu.ru.

VIII. OONEHOYHBIE MATEPHAJIBI 1A TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOM ATTECTALIUA

Ouyenounvie mamepuanwvl 03 6X00H020 KOHMPOJIA
BxomHOro KOHTpOJIS 1151 JAHHON AUCUUILIMHBI HE IPEYCMOTPEHO.

Ouenounvie mamepuaivl mexKyuie20 KOHmMpoa
OneHouHble MaTepuanbl TEKYLIEro KOHTpousisd ¢opMmupyrorcs B coorBerctBuu ¢ JIHA
YHHUBEpPCUTETA.
B pamkax qucuurummael «I eHHas HH)KEHEPHUS HCIIONB3YIOTCS CIIeAyIone HOPMBI TEKYIIIETO
KOHTPOJISL:
*  TecrupoBanue.
@DOH/I OLIEHOYHBIX CPEJICTB BKJIIOYAECT!
*  (oHJ TecTOBBIX 3aAaHUN 1O TUCHUIUINHE;

*  @epedeHb BOMPOCOB I camocTosTesbHOro nzydenus (CPC);
*  KpPUTEPHUM OLICHKU 3HAHWUU CTYACHTOB.

HaznaueHue o1ieHOYHBIX CPEACTB: BBIIBUTH CHOPMUPOBAHHOCTH KommieTeHuu [1K-1 (cm.
n. ). Crynentbl, He BBINOJHUBLINE TPEOOBAaHUS TEKYILIETO KOHTPOJS WM IOJIyYUBIIUE
UTOTOBYIO OILIEHKY TEKYIlEH YCIEBAEMOCTH «HE YAOBJIETBOPUTENIbHO», CUHUTAETCS HWMEIOLIUM
TEKYILYIO 3310JKEHHOCTh. O0ydaromuecs, UMEIOIINe 3a10JKEHHOCTH, JOJIKHBI JINKBUIUPOBATh
UX HE MO3HEE, YEM 3a HEZIENII0 10 Hayajla IPOMEXKYTOYHOM aTTeCTal|H.

IleMOHCTpaIlI/IOHHbIe BAPHAHTBI TECTOB AJIfl TEKYIICT0 KOHTPOJIA

1. YcraHoBUTE COOTBETCTBUE MEXKAY MCIIOJIb3YEMBIMU B TEHETUUECKON MHKEHEPHH
BEKTOPAMHU U TUIIAMH IIEPEHOCHMOT0 T'€HETHYECKOr0 MaTepuara:
1. [Ina3MuaHBINA BEKTOP
2. BupycHblii BekTOp (aJ1eHOBUPYC, JIEHTUBUPYC)
3. KocmuaHbI BEKTOP
4. BAC (bGakTepualibHBIH HCKYCCTBEHHBINH XPOMOCOMA)

a) OddexTrBHAST JOCTABKA TEHOB B KJIETKH X035MHA C BO3MOKHOCTHIO HHTETPAIUH WITH

AMHU30MAIBHOTO COXPAHEHUS
6) Ucnonb3yercs nns kiaonuposanust Oonpunx ¢pparmenton JJHK (~40-45 x6)
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B) [To3BosIsieT KIIOHHPOBATH OYEHb KpyIHbIE pparMeHTsl 10 300-350 kO a7 KapTUPOBaHUS
TE€HOMOB U MCCJIEIOBAHUIN CIIOKHBIX YYaCTKOB
r) Ucnonb3yercs A KJIOHUPOBAHMSI U SKCIIPECCUU F'€HOB B ITPOKAPUOTAX U dyKapHOTax

3anumuTe BRIOpaHHBIE OYKBBI 1101 COOTBETCTBYIOIIMMHE HU(ppamu:

1) 2) 3) 4)

2. CooTHecuTe (pepMEHTHI TEHHOM MHKXEHEPUHU C UX OMOXMMHYECKUMH (DYHKIMSIMU B
pabore ¢ JIHK:
1. JHK-nuraza
2. Pectpukraza tuna Il
3. Ox3onykieasa 11
4. IHK-nonumepa3sa |

a) Paspesaer JIHK ctporo B onpenenéHHbIX ManuHAPOMHBIX TOCIEI0BATEIEHOCTIX

0) 3amewaet yuactku JJHK, ynanénnsie sx30Hyki1€a30i, CHAHTE3UPYS HOBbIE LIETIH

B) YanseT HyKJI€OTH bl C 3’ -KOHIIa O/IHOLIETIOUEYHBIX U JBYyLenoyeuHbIx Mosiekys JTHK
r) Karanmusupyer obpazoBanue GpochonndrpupHoii CBA3M MEKAY HYKICOTHIAMHU

3anumuTe BRIOpaHHBIC OYKBBI 1101 COOTBETCTBYIONIMMHE u(ppamu:
1) 2) 3) 4)

3. YcTraHOBUTE MOCIIE0BATEILHOCTh COOBITHI ITPU NOArOTOBKE 3a7ay 110
OnonH(popMaTHYECKOMY AU3AlHY PECTPUKLIMOHHBIX CAWTOB U MOCIIEAYIOIIEr0 KIOHUPOBAHUS
aMIUIMKOHA:

a) Co3pnanue [11{P-nipaiiMepoB ¢ peCTpUKLIMOHHBIMU CaliTaMM Ha KOHIaX

0) OnpeneneHue LEaeBOro reHa U y4acTKoB B BEKTOPE JUIsl BCTABKU

B) AHanIM3 OTCYTCTBUS CAaUTOB PECTPUKIIMU BHYTPU I'eHa

r) Knonuposanue [11[P-amminkoHa B OAXOASIINI BEKTOP

1) ITogOop pecTpukras ¢ MOAXOIAUIMMHI CAWTaMU PECTPUKIIUU

OTtBeT

L]

0uenounbw mamepuaiibl o1 npomeafcymounoﬁ ammecmauuu

dopma IpoOMEKyTOUHON aTTECTALUU - 3aUem.

K 3auery nomyckaroTcst CTyI€HTHI, BBINOJIHUBIINE B TIOJTHOM 00bEME ayAUTOPHYIO Harpys3Ky,
CaMOCTOSITENIbHYIO Pa0OTy, YCIENIHO CHAaBLIME BCE NPEIyCMOTPEHHBbIE (OPMBI TEKYIIETO
KOHTpoJtst. CTyAEHTHI, UMEIOIINE 33J0JKEHHOCTD IO TEKYIIEMY KOHTPOJIIO, 1OJI)KHBI BBIITOJIHUTD
BCE 00s13aTENIbHBIE BUJBI JIEATEIBHOCTU 110 Yy4eOHOMY IUIaHY, U TOJIBKO 3aT€M JOIMYCKAITCS K
c/ade 3ayeta. 3a4eT IpoBOJUTCA B (hOpMe TECTUPOBAHUS.

OneHka oTBeTa OCYILIECTBIISIETCS B COOTBETCTBHE CO CIEAYIOIIMMH KPUTEPUSMHU: MOJTHOTA
OTBETa Ha BOIIPOCHI, CTENEHb BIAJCHUS MaTepUaloM, H3J0KEHHOTO B OCHOBHBIX U
JOTIOJTHUTEbHBIX ~ MCTOYHUKAX  JIMTEpPAaTypbl, CTENEeHb BIAJACHUA MPOPECCHOHATHHON
TEPMHUHOJIOTHEN U MOHATUHHBIM aNIapaToM AUCLUIIINHBI.

BOnpOCbl 0151 NOO20MOBKU K 8bINOJIHEHUIO MECMOBbIX 3a0anull 0Jis 3a4ema

1. Onpenenure OCHOBHBIC JOCTHXCHHS OMOJIOTHYSCKOW HAYKU M HCTOPHUYECKUE TIPEITOCHUIKH,
MIpeIoNpeISIUBIINE BOSHUKHOBEHNE T€HETHUECKON MHKEHEPHH KaK HOBOM OTpaciu
OMOJIOTUYECKUX 3HAHUIM.
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2. ChopmynupyiTe COBpeMEHHBIE 33141 TeHETHUECKOM WHKEHEPUU U OCHOBHYIO CTPATETHIO
TeHHO-MH)KEHEPHBIX UCCIIEI0OBAaHUI.
3. ChopmynupyiiTe OCHOBHBIE JTambl TUIUYHOTO JKCIHEPUMEHTa MO TMOJIYYCHUIO U
KJIOHUPOBAHHUIO PeKOMOMHAHTHBIX Mosiekys JIHK.
4.0nuImunTe METOIBI CENIEKIIUHU KIIOHOB, CO/ICPIKAIINX BCTAaBKY HY)KHOM JUITMHBL. Buabl
CEJICKTUBHBIX MapKEPOB ISl CENEKIUHU, TPUHIIUIIBI UX HCIIOIb30BAHHUSL.
5.Ykaxute 1Be (hepMEHTATUBHBIC AKTUBHOCTH, KOTOPBIMHU 001a1at0T RM-cucremsl, u 1Be
OCHOBHBIE (DYHKIIMH, KOTOPBIE OHU BBIMOJHSIOT B KJIETKaX OaKTepHii.
6YkaxuTe, KaKod M3 METOI0B KOHCTpyHrpoBanus rudpuanbix JTHK in vitro 6611 ucnosibp3oBan
TUTST:
a) KOHCTPYMPOBAHUS KIIOHHPYIOLINX BEKTOPOB HA OCHOBE (ara Jisimo1a
0) KOHCTPpYHUPOBaHHUS KOCMH/T
B) KOHCTPYHPOBAHUS HCKYCCTBEHHBIX OaKT€pHaIbHBIX XPOMOCOM
7.YKaXuTe NPUYUHBI TPOSBICHUS IPUPOAHON aMIUTU(UKAIIMKA T€HOB B KJIETKaX
IPaMIOI0KHUTEIbHBIX OAKTEPHIA.
8.YkaxxuTe NpUHLIUIHATIbHBIC OTINYHS IPU CO3/IaHUU U KIIOHUPOBAHUH MOJIEKYJIIPHBIX BEKTOPOB
JUISL TPAMOTPUIATETBLHBIX U TPAMITOJIOKUTEIBHBIX OaKTepHil.
9.Kakwue nporiecchl PyHKIIMOHUPOBAHUS OaKTepUaIbHBIX KIETOK U3Yy4alOT C TOMOIIbIO T€HHO-
WH)XEHEPHBIX CHCTEM IPaMIOJIOKHUTEIbHBIX OaKTepHii?
10.Ykaxkurte Bce METOABI IUIa3MHUAHON TpaHChOPMAIIUU KIETOK MPOKAPHUOT.
11.VkaxkuTte yclIoBus, IPU KOTOPHIX BO3MOXKHA IKCIIPECCHSI 1y>KEPOTHBIX T'eHOB B KieTkax E.coll.
12 Kaxkue daxTopsl 00eceunBaroT NPpaBUIbHYIO IKCIIPECCHIO KJIOHUPOBAHHBIX 3YKAPHOTUYECKIX
TEHOB B KJIETKaX OaKkTepuil.
13.Hapucyiite cxemy ciydaliHOTO BBEJACHUS JTUHKEPHON MOJIEKYIIbI B MOJIEKYY KOJBIEBOM
mnasmuaaon JJHK.
14.0Onpenenute GakTophl, MO3BOJIUBIINE YCIEIIHO KOHCTPYUPOBATH IITAMMBI-ITPOYLIEHTHI
HEPBUYHBIX META0OJIMTOB, TAKUX KAaK AMUHOKHUCIIOTHI M BUTAMUHBI, Ha 0cHOBE E.COlI.
15.ChopmynupyiiTe OCHOBY METOJAMYECKOTO MOIX0a KIOHUPOBAHUS DYKAPUOTUUYECKUX T€HOB,
UMEIOIINX YK30H-HHTPOHHYIO CTPYKTYPY.

PaspaGorumk: =
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gouent [lasnuuenko B.B.

[IporpamMma coctaBneHa B coorBetcTBuu ¢ Tpeboanusimu @I'OC BO no HampaBiieHHI0
06.05.01 «buounxxenepusi 1 OMOMHPOPMATUKAY.

[Iporpamma paccmoTpeHa Ha 3acenanuu Kadeapsl PU3NKO-XUMUUECKONW OMOJIOTHH,
6uonxeHepun u 6nonHpopmatuku 17.04.2024 r. nporokon Ne 15.

3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @;ngﬁ

Hacmoawaa npozpamma ne modxcem 0vlmb 60cnpouseedenHa Hu 6 Kakoil popme oe3

npeosapumenbHo20 NUCLMEHHO20 Pa3peuieHusn Kagheopvl-pa3padbomuuxa npozpammel.
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