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|. Ileau u 3aga9u TUCHUILIHHDI.

Llenb: popMupoBaHUEe y CTyAEHTAa 3HAHWH, YMEHHH M HaBBIKOB 110 TEHHOM U OEIKOBOU
VMHXXCHEPUU

3anauu:

e J1aTh MpeJACTaBlIeHHEe O CTpyKTypHOU opranm3anmu JIHK u OenkoBBIX MOJIEKYT U
(GOpMUPOBAHUM WX MPOCTPAHCTBEHHOW CTPYKTYpPHI, HEOOXOAUMOE JIsl OCBOCHHUS
METOJIOB F'€HETHYECKON 1 OEIKOBOM HHKEHEPUH;

® pAacCMOTPETh CYLIECTBYIOLIME HWHCTPYMEHTBI W TOAXOJbI, HCHOJB3YEMBIE IS
MOJTyYEHUSI TCHETUICCKUX KOHCTPYKIUN U OETTKOBBIX MOJIEKYIL;

® J1aThb OCHOBHBIE HAIIPABICHUS PAa3BUTHUS U NPUMEHEHUS METOJO0B TI'€HETHYECKOU WU
0eNIKOBOM MHKEHEPHUH B SH3UMOJIOTUH, MOJIEKYJIIPHOM OMOJIOTHU 1 OMOTEXHOJIOTHH;

® HAyYuTh YMEHHUIO CaMOCTOSITEJIbHOTO IIOHUCKa U aHamm3a WHPOpMAIH,
HCIIOJIb30BAaHUIO €€ B MPOLIECCE HAYYHO-TIPAKTUYECKOMN JAESATEIbHOCTH.

1. MECTO JMCIHUIIVIMHBI B CTPYKTYPE OOII BO

2.1. Yuebnas nucuuruinHa « ['eHeTnueckas u OenKoBasi HHKEHEPHs» OTHOCUTCS K YacTH,
dbopmupyeMoil ydacTHHKaMu OOpa3oBaTelIbHBIX OTHOIIeHWN. W3yuaercs Ha 4 Kkypce, B 7
cemecTpe.

2.2. JIns w3ydeHUs IaHHOW Y4eOHOW MUCIUIUIMHBI HEOOXOIUMBI 3HAHHS, YMEHUS W
HaBBIKM TIO0 OuoXuMuu, OuWOPU3MKE, MOJNEKYISIPHONH OHONOTMH U JPYTUM JUCIHUIUIMHAM,
M3y4aeMbIM Ha 2-4 Kypcax.

2.3. Ilepedyenp mocneayOMUX Y4eOHBIX TUCIUIUINH, TSI KOTOPBIX HEOOXOIUMbI 3HAHHUS,
YyMEHUS W HaBbIKU, (opMUpYyeMble MaHHOM Y4YeOHOW MUCHUIUIMHOM: I TPOXOXKICHHS
«[IpeanunaoMHON TPAKTUKK» W YCIEIIHOTO BBIMOJTHEHUS BBITYCKHOW KBAIH(DUKAIIMOHHOM
paboTHI.

1. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA JUCHUITJIMHBI

ITporiecc 0cBOECHHUS TUCLMITIIMHBI HAIIPaBJeH Ha (POPMUPOBAHME CIEAYIOIINX JIEMEHTOB
komneteHiuit B coorBerctBUU ¢ ®I'OC BO u OIIOII BO no HampaBieHHIO HOJATOTOBKU
06.05.01 «bunnxenepus u 6MOMH(POPMATHKA

[IK-1: CnocoOeH TBOpYECKHM HCIONB30BaTh M MPUMEHATH (PyHIAMEHTAJIbHBIE
IpeCcTaBIeHNs OMOIOTHH, CMEXHBIX JAUCLHUIUIMH U COBPEMEHHBIE METOJI0JIOTUYECKUE MOIXObI
JUISL OIIPEJIeIeHNs] TIEPCIEKTUBHBIX HalpaBICHUN HAy4YHBIX UCCIIEIOBAaHUI B cepe MmoyuyeHus,
U3y4eHHs] M TPUMEHEHUS Pa3InYHbIX NMPHUPOJHBIX, U3MEHEHHBIX MPUPOAHBIX OHOJIOrMYECKUX
O0OBEKTOB, MCKYCCTBEHHBIX, OpPraHM3MOB a TakXke OHMOMaKpOMOJIEKYJd, 00paboTKy U
HOCEIYIONMH aHaIn3 00IBIIOr0 MacCHBa HHPOPMALIUHU 110 OMOIOTHYECKUM 00BEKTaM.



Ilepeyenr mIaHMpYeMBIX pe3yJabTATOB OOy4YeHHS] MO AUCHMILIMHE (MOAYJIIO),

COOTHECECHHBIX ¢ HHAUKATOPAMH J0CTHKCHUSA KOMHeTeH].[I/Iﬁ

IK-1
Criocoben TBOPYECKU
UCIIONB30BaTh M TIPUMEHSTh

(GbyHIaMEHTaTbHBIE TIPEACTaBICHIS
OMOJIOTHH, CMEKHBIX JACIMIUIMH K
COBpPEMEHHBIC METOJO0JOTUUYECKUE

TTOIXOJTBI TUTS OTIpe/IeTICHAS
MEePCIEKTUBHBIX HaIpaBJICHUIA
HAy4YHBIX HCCIENOBaHMN B cdepe
MOTy4eHHUS, W3YYCHUS u
MIPUMEHEHUS pa3MIHBIX
MPUPOIHBIX, U3MECHEHHBIX
MPUPOTHBIX OHMOIOrMYECKUX
00BEKTOB, HCKYCCTBEHHBIX,
OpraHu3MOB a TaKKe

OMOMaKpoMoIleKy, 00paboTKy Wu
MOCTIEAYIONINI aHaIn3 OOJBIIOTO
MaccuBa HH(pOpMAanU 1o
OHMOJIOTUYECKUM 00BEKTaM

[IK-1.1 3Hath:  (yHOAMEHTaIbHBIA U
3Haer aKTyaJIbHBIC | IPAKTHUYECKUI aCIeKThl TCHHOW U
MPOOIEMBI, OCHOBHBIE | OETTKOBOW MH)KEHEPUH KaK HAYKH;
OTKpBITHSI B 00JAacTH | OCHOBHBIE METONBI W TIOAXOJBI
W3yYCHUS JKUBBIX | TIpU MOJTyYESHUH HOBBIX
OpraHU3MOB U | KOHCTPYKIIHMIA U TIPOJTYKTOB;
OMOJIOTHIECKUX CHUCTEM

Pa3IMYHBIX ypOBHE#H

OpraHm3alii U CIoCcOOCH

WCIIONT30BaTh

TEOpEeTHYECKHe 3HAHUA W

YMCHHS B Hay4YHO-

HCCIIEI0BATEIIbCKOM

JIeSITEIIbHOCTH.

IK-1.2 YMeTs: MOJIH30BATHCS
Ymeer HCIIONb30BaTh | COBPEMEHHBIMU bazamu
(yHIaMEHTaIbHBIE 3HAHUS | OMOIOTUYECKIX JTAHHBIX,
" COBpEMEHHBIE | TIpe[ylaraTb ~ CBOM  PEIeHUS
METO/I0JIOTUIECKHUE KOHKPETHBIX HAYYHBIX u
IOAXO0AbI IJId | IPAKTUYCCKHW 3HAYMMBIX 3a4a4
MEPCIEKTUBHBIX TeHHOH 1 OeITKOBOY WHKCHEPHH;
HaIlpaBJICHUI Hay4YHBIX

HUCCIIEIOBAHUMH,

MMOCTPOCHUS

WH(POPMAITMOHHBIX

MOJIENIEH M TPAKTUYECKHUX

pa3zpaboTok B chepe

npodecCHOHANTEHON

ESITENLHOCTH.

I1K-1.3 Bnanets: HaBBIKAMHA
Bnaneer HABBIKAMU | TPOCKTHPOBAHUS  MOJIEKYJISIPHO-
TBOPYECKOrO0 MPUMEHEHHUS | TCHETUUECKUX KOHCTPYKIHHA U
METOIOJIOTHYECKUX MPOJYKTOB OeIKOBOM

MOXOJIOB I Pa3pabOTKH
MoJeJIe, HOBBIX
TEXHOJIOTHI, MaTEPUAJIOB U
OMOIOTHYECKUX 0O0BEKTOB C

LEJICHAIPABICHHO
M3MEHEHHBIMH

CBOMCTBaMH, METOJI0B
BEIPa0OTKH TPAKTUYECKHUX
pEeKOMeHauui TSt
pereHuns 3a1a4
npohecCHOHANBHON
JIEATEITbHOCTH.

HWHIKCHCPHU.




IV.COAEP)KAHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM JUCHUILIMHBI COCTABJIAET 4 3aueTHbIe eqMHUIBI, 144 yaca, 17 yacoB Ha IK3aMeH

W3 HUX peanu3yeTcs C HCTOIb30BAHUEM JICKTPOHHOTO OOYYCHHS U JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUH 16 yacos.

@®opMa NPOMEKYTOUYHOM ATTECTANUN . IK3aMEH

4.1 Conep:xkaHue AMCUMILUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM, ¢ YKa3aHHeM BH/0B Y4YeOHBIX 3aHAATHI M OTBEJEHHOT0 HA HHX
KOJMYECTBA AaKAJeMHYECKHX YaCcOB

Ne Pa3nen nucouminHbLI/ TeMa Bune! yaeOHOM paboTHI, dopma
n/H § BKJIIOYasl CAMOCTOSITENbHYIO PadoTy 00ydaromuxcs, TeKylIero
= = MPAKTUYIECKYIO MOJTOTOBKY U TPYJAOEMKOCTh KOHTPOJISA
B E (B yacax) ycneBaemocTn/
;'3 S KonTakTHas pabota mpenoaaBarens C = ®opma
= & 00yJaromuMucs = NPOMEKYTOTHO
2 2 2 i il aTTecTAlMH
5 s £ " «®
ol S S 2 g £ (o cemecTpam)
SR A o Jlekuus | Cemumnap/ Koncyabranus oS
2 e =i IpakTHYeCKOe, g g
5| 38 0 o JadopaTopHoe S =
s = E 3ansaTHe/ S
1 2 3 4 5 6 7 8 9 10
1 Tema 1. Benenune. HyknenHoBbIE KHCIOTBHI H 71 10 1 3 1 - 5 YcTHBIH onpoc
OeNKH.
2 Jloxman
Tema 2. MeToabl TeHETUYECKON MHXKEHEPUH 7 | 19,2 3 6 3 0,2 10 VeTHbIH onpoc
3 Jloxman
Tema 3. MeTtob! 0eNKOBOI HHKEHEPUH 7| 19,2 3 6 3 0,2 10 | YcrHslid onpoc
4 Tema 4. Cuctemsl 3KCIIpeECCUU TEHOB Hoxnazn
7 | 19,2 3 6 3 0,2 10 VerHbii onpoc
5 Tema 5. Cucrema TALENS 3 Jloknan
7 | 17,2 6 3 0,2 8 YcTHBIH onpoc




6 Tema 6. MUKpOYMIIOBBIE TEXHOJIOTHH Jloknaz
7| 141 3 4 2 0,1 8 VeTHBIH ompoc
7 Tema 7. 'eHHast uHXKEHEPUS pACTEHUM
0,1 Joxnan
7| 16,1 3 5 3 8 VcTHBIi onpoc
4.2 TlnaH BHeayAUTOPHOIH caAMOCTOSITEJIbLHOI PadoThl 00YYAIOIIMXCS 10 AUCHHUILJINHE
CamocTosiTenpHas paboTa 00y4aromuxcst VYuebHo-
METONYECKOe
OrueHo4HOE
Cemectp Hassanue pasnena, TeMsl N Cpokn  |TpymoeMKOCTb obecrieueHue
BI/II[ CaMOCTOATCIIBHOU pa6OTI>I Cp€aCTBO o
BBITIOJTHECHUS (uac.) CaMOCTOSITENbHOM
paboTsI
Wsydyenne  yuebHOTO  MaTepuana ¢ Pazpmen V.a-r
9 Beenenue. HyknenHOBbIE KUCIOTBI[MCIONB30BAHHEM PEKOMEHTyeMOi 12 6 VCTHBIH onpoc
" OEJIKH. JAUTepaTypel  JUIA  TOATOTOBKH K
NPAKTHYECKHM 3aHATHSM.
Nzydyenne  ydeOHOTO  MaTepuana ¢ -«-
HCTIOIb30BAHUEM PEKOMEHTyeMOi Tlokazn
9  |MeTozbl reHETUYECKOM MHKeHepyH [TTCPATYphl - JUIL — TOATOTOBKM K 3-5 10 YcrHblii onpoc
MMPaKTUYCCKUM 3aHATUSIM.
Nzydyenne  ydeOHOro  MaTtepuana ¢ Tokna -«
. T
. UCIIOJIb30BaHUEM eKOMEH1yeMOH N
9  |Meronbl 0€IKOBOW HHKEHEPUU P a4 6-8 10 YCTHBIH onpoc
JIATEPATYPhI JJIsL IOATOTOBKHU K
MPaKTHIECKUM 3aHATHSIM.
Cuctembl FKCIIPECCUU TEHOB H3yyenune  yueOHOro Marepuana C Toxan -«-
UCIIOJIb30BaHUEM eKOMEH1yeMOH N
9 P oy 9-11 10 VYerHbI onpoc
JIUTepaTypel  JUIA  TOATOTOBKH K
MPaKTHIECKHM 3aHATHSM.
Cucrema TALENS Usyuenue  yueGHOro  marepuama ¢ Tlowa C«-
N KJ1a
HCTIONb30BaHUEM eKOMEHTyeMOH M
9 p oy 12-13 8 YeTHBIH 0mpoc
JIATEPATYPhI JJIsL IIOATOTOBKH K
MPAKTUYCCKUM 3aHATUSIM.




CamocrosiTesibHas paboTa 00y4aromuxcs VYuebHo-
METOIUYECKOE
OrneHouHoe
Cemectp HasBanue pasnena, TeMbl N Cpoxu |TpymoemkocTh obecneyeHne
Bun camocrosTensHO#H paboThl CpEnCTBO .
BBITIOJTHEHHS (uac.) CaMOCTOSITENIBHON
paboThI
MUKpOYUTIOBBIE TEXHOJIOTUH U3yyenne  yueOHOro  marepmama ¢ Toknaz - «-
HCIIOJIb30BaHUEM €KOMEHyeMOH M
9 p oy 14-15 8 VYeTHBI onpoc
JTUTEpaTypbl JUTSE MOATOTOBKH K
IIPAKTUYECKUM 3aHATHSM.
I'egnag WH>KEHEPUS paCTeHI/Iﬁ Wzydyenne  yuebHOTO  MaTepuana ¢ Jokrax -« -
HCIOJIb30BaHUEM €KOMEHTyeMO M
9 P Ly 16-18 8 VYeTHBI onpoc
JUTEpaTypbl JUISt MIOATOTOBKHU K

MPAKTUYCCKUM 3aHATUSIM.

OO0nummii 00beM CaMOCTOSATEIFHOH paboTHI Mo qucnuiniuHe (dac) — 60

W3 HuX 00beM CcaMOCTOSATEILHOM pa6OTLI C HUCHOJIb30BAHUECM DJICKTPOHHOI'O 06yqu1/I;{ U ITUCTAaHIIMOHHBIX

00pa3oBaTeNBHBIX TEXHOJOTHH (Jac) -16




4.3 Coaep:xanue ydueOHOIro MaTepuasia

Tema 1. BBenenne. HykjiemHOBbIe KHCI0THI M O€JIKH.

Ienn m 3agaun reHeTHyeckod M OenkoBoW uHKeHepuu. Ilpeanochbulku MOsBIEHUS
O0enkoBoi wumxkeHepud. OOIME NPUHUUOB MAaHUMYIALWNA C HYKICHHOBBIMH KHCIOTaMH.
[Tonatne BekTOpa, HEOOXOAMMBIE CBOMCTBA BEKTOpOB, HX BuAbl. KiloHMpoBaHue B
OakTepHalbHBIX  KJeTKax. Mertoasl oTOOpa TpaHCOPMAHTOB. YPOBHH CTPYKTYpHOU
opranuzanuu OenkoBbIX Mojekyd. Kiaccupukanus NpoCTpaHCTBEHHBIX CTPYKTYp OENIKOB.
@onauHr 6ENIKOoB.

Tema 2. MeToabl reHeTHYECKOH MHKEHEPUHU

@depMeHThI, UCTIONIb3yeMbIe B TEHETHYECKON HHXCHEPHH. DHIOHYKIIEa3bl PECTPHUKIIHH.
JHK-nonmumepaza | E.coli, ¢pparment Knénora, T4 JAHK-nonammepasa. Hykneaza S1. 5’-
docdar/-OH, nomunykneornakunasa (T4 PNK), docdaraza (memnounas CIAP wm np.) JHK-
murasa (T4 u ap.) AnanTepsl. 5’-9k30HyKjIea3a, cOopka mo ['ubcony.

ITLP. Cnemuduueckue Buasl IIIIP: RT-PCR (o6mme npunnunsl, B T.4. RACE),
«uHBepTHpoBaHHas» (inverse) IIIP, acummerpuunas [P, «Bnoxennas» (nested) IIL[P.
[Mpuniuner  xkomuuectBennoit IIIP  (real-time, «uudposas» (droplet digital) TIILIP).
Konnuectsennas [T1P: oco6ennoctu real-time PCR. Ummyno-I1L[P.

bubimoreku reHoB. Pasmep OubOnmoreku. Pacuieruienne reHOMOB Ha (hparMeHTHI st
KOHCTpyHpOBaHUs OnOIroTek. BeKTophl, NX eMKOCTh, 0COOEHHOCTH pabOTHI C HUMHU.

CekBeHUPOBaHHE HYKJICHHOBBIX KHCJIOT. CoBpeMeHHBIC METO/IbI
BBICOKOTIPOU3BOUTEIHHOTO CEKBEHHPOBAHUS: MPHHLIUIBI, MPEUMYIIECTBA M HEJOCTATKH.
[Mpuniuner NGS tpetsero nokonenus (Helicos, SMRT, Oxford Nanopore).

Tema 3. MeToabl 0eJ1IKOBOW MHKEHEPHUH

MeTtoapl 1 cTpareru 0eJIKOBON MH)KEHEPHUH (HAIpaBlIEHHAs 3BOJIOLMS, PAallMOHAIBHBIN
IU3aiiH, NoJypaluoHalbHbIM [u3aiiH). HampaBneHHas »BomonUsl OENIKOBBIX MOJIEKYI.
Crnyuaiinplii MytareHe3. Co3znaHue OMOIMOTEK MYTaHTHBIX MOJIEKYJ. PanuoHanmbHBIA Tu3aiiH.
Metonbl BEIYMCIUTENBHOIO Tu3aiiHa Oenka. MoaenupoBaHUe pacloyioKeHUs] OOKOBBIX IEMeH.
MopnenupoBanue Ha OCHOBE Tromojioruu. bubamorekn uckyccTBeHHbIX OenkoB. IIpumeHeHue
TeopeTnyeckux Mojeneil OenkoB. KoncTpyupoBanue OenkoB de novo. Metoasl cailT-
HanpasieHHoro myrarenesa. [P ¢ mMoauduumpoBanHsiMu mpaiimepamu. Primer extension.
Inverse PCR, DNA shuffling. Meroasl BBIYMCIUTENHHOTO AW3aliHa Oe€jKa, OCHOBAaHHBIE Ha
UCMOJIb30BaHUU 0a3 JaHHBIX. MeToJ pPEeKOMOMHAIMM Ha OCHOBE (h)parMeHToB. MeTojbl,
o0beANHSIONNE HH(OPMALIMIO U3 BTOPUYHON CTPYKTYpPHI C YUETOM OTpaHMUYEHUIN B TPETUYHOMN
CTPYKType. AHQJINTHYECKHE METOAbl aHaIW3a pEeKOMOMHAHTHBIX  OenkoB. JluzaiiH
MOJIHOPA3MEPHBIX II100YI (Co3aHue XUMEPHBIX OETTKOB) B OEJIKOBON MHKEHEPHH.

Tema 4. CucreMbl IKCIIpeccu reHOB

CrniocoObl 3KcTIpeccuu TeHOB B OENKOBOM MHKEHEpUH (TpsiMasi, THOpUIHAS U HKCIPECCHs
¢ cekpernueit). OCOOEHHOCTH Pa3IUYHBIX CIIOCOOOB DKCITPECCHH.

DKcIpeccusi TeHOB B KJIETKax Jposkkei. Buabl nposkxkeBbix BeKTOpoB. Hay1ubenbHble
cuctembl. JlpoxokeBas AByruOpuaHas cucrema. OmHoruOpuaHas, TpUrHOpuiHas, oOpaTHas
NBYTHOpHIHAS CUCTEMA.

DKcmpeccus TeHOB B KieTkax miekonuTaromux. Meroas BBenenus [JHK (xumuueckue:
JIMIOKAaTHOHHASI, TOJMATHIEHUMHUHHAS, KajbluiidocdarHas; Qu3Mueckue: 3JIeKTponopanus,
MarHuT-ornocpeioBaHHas, OOMOapIUpOBKa, MHKPOMHBEIMPOBAHUE, BUPYCHI). TpaH3uUTHas
skcnpeccus. I[Ipomorepsl M MHAYIUOENbHbIE CHCTEMBbl. lccieqoBaHue BHYTPUKIETOYHOMN
JOKaJIU3alHuU OEIKOB.



[Tonyyenne peKOMOMHAHTHBIX O€NKOB B OaKTepUANbHBIX KJeTKax. lcmonpzyemble
npomotopsl (lac, TS5, T7). IlpeBpalieHre KOHCTHTYTHBHBIX IPOMOTOPOB B HHAYIHOCIBHBIE.
Crioco6b1 0oprOBI ¢ TOATEKaHHEM MpPOoMOTOpa. [IpobieMbl ¢ HApaOOTKOW >YKapUOTHYECKHX
0eNKOB B OaKTepHaIbHOI CHCTEMe, Telblia BKIIIOUCHHMS, ONITUMU3anus dkcrnpeccuu. Taru (6xHis,
GST, ZZ), caiitbl cneunuvHbIX MpoTea3. Brigenenne u 04ncTka peKOMOMHAHTHBIX OEJNIKOB B
HATUBHBIX U JICHATYPUPYIOIIUX YCIOBHUAX. PeHarypamnus 6enkos.

[Tony4yenue CTaOMIIBHBIX KJIETOYHBIX JMHHUNA, SKCIPECCUPYIOMMX TpaHcreH. CHCTeMbl
BBE/ICHHS TPAHCTEHOB B KJICTKH MJICKONHTAIOIINX, OCHOBAaHHBIE Ha TOMOJIOTMYHOM M Ha CaMT-
crnenuuyeckor PEeKOMOMHAIMK, TPAHCIO30HHBIE cucTeMbl it Knock-in. HeratuBHas wu
no3utuBHas cenekuus. CaiteHcuHr TpaHcreHa u nonstue «Safe Harbor». HokayrupoBanue
reHoB. [lomydeHne TpaHCTeHHBIX KUBOTHBIX. IPSC 1 TOTyueHHEe MEKBHIOBBIX XUMEP Ha OCHOBE
BBEJICHUS CTBOJIOBBIX KJIETOK B Onactouuct. Cre-l0X u yciaoBHBINA HOKAyT.

Tema 5. Cucrema TALENS

[MpencraBnenne o cucreme TALENS. Cucrema CRISPR/Cas: mnpoucxoxienue,
MIPUHIUITEI paOOThI, UCIIOIB30BaHUE Ha mpakTuke. Bapuantel u Mmogudukanuu (NHEJ u HDR,
nukupytomue Cas, SSDNA). HcmomszoBanme TALENsS u CRISPR/Cas ans Hokayra,
moaynupoBanus skcipeccun (CRISPRI, CRISPRa) u Busyanusanuu nonoxenus reda. CRISPR-
CKPUHUHT.

Tema 6. MUKpPOUYHTIOBbIE TEXHOJIOTHH

MeToapl  M3TOTOBJICGHHS ~ MHMKPOYMIIOB  (BKJIIOYas  COYETaHHWE  CTYNEHYATOro
OJIMTOHYKJICOTHIHOTO CHHTe3a W Qortonurorpadum). Onpenenenne npoduiei 3KcIpeccun
renoB (x/JHK unmer u unner Affimetrix). l'enorunuposanue. JleTekiust aMIuinUKaIHMK TEHOB U
nenenuii  pparMeHTOB XpOMOCOM. BuIbl M CrOCOOBI MONydeHHs] OEIKOBBIX MHKPOYHIIOB.
Mertoast ChIP-on-chip, IHK-niporpamMmmupyemblii GEIKOBbIMA YHMII.

Tema 7. 'eHHasi HH)KeHEPHUSsI pacTeHH

I'ennas wmxeHepust pacteHuid. CrocoObl BeEHUS YYXKEPOJIHBIX T'€HOB B PACTCHHS.
ArpobakTepuaiibHOE 3apaxkeHue U TpaHchopmanus —pacTeHuit. Ti-mmasmuma.  benmku
BUpYyJeHTHOCTH. bunHapueie BekTopbl. CenekTuBHble Mapkepbl. IlonmydyeHue u  aHamu3
TpaHCTEHHBIX pacTeHuil. Bupychbie BekTopsbl. CaitneHcuHT. CBONWCTBA TPAHCT€HHBIX PACTEHUN.

Hepeqeﬂb CEMUHAPCKUX, MPAKTUYICCKUX 3aHATHIL 1 naﬁopaTopﬂmx paﬁoT

No | Nepaznena | HaumenoBanue TpynoemkocTb Onenounsie | Dopmupyemsie
/o U TEMBI CEeMMHApOB, (gac.) cpencTaa KOMITETCHIIUU
JUCHUIUIMH | IPaKTUYECKUX W | Beero| U3 mux *
bl nabopaTopHBIX 4acoB IpakTHYeCcKas (MHIUKATOPBI)
pabot MOJrOTOBKA
1 2 3 4 5 6 7
1 IK-1
Tema 1. HyxkneunHoBbie YcTHBII
KHUCJIOTBI U OCTTKH onpoc
10 1
2 Tema 2. MeTousl ’Homaﬂu IK-1
TeHETUYECKOU 19,2 3 YerHeii onpoc
WHXXEHEPUU




3 Tewma 3. MeTo51 - IK-1
Jloxman
CTpaTerI/IE/I Yernblii onpoc
OeIKoBoOi 19,2
HHXXCHCPHUU
4 Tema 4. CHCTEMEL I[omaz[u MK-1
YeTHbli onpoc
SKCIIpECCUU
T'CHOB 19,2
5 Cucrema Hoxran [K-1
Y CTHBIN onpoc
Tema 5. CRISPR/Cas 17,2 P
6 Tema 6. MHKpOUHIIOBBIE Jloxna):lu IK-1
YcrHbli onipoc
TEXHOJIOTUH 14,1
7 Tema 7. TenHas JToxman IK-1
MHKEHEePHSL YerHbIi onpoc
o 16,1
pacTeHuit
4.3.1 IlepeyeHb TeM (BONPOCOB), BHIHOCMMBIX HA CaMOCTOSITeJIbHOE H3y4YeHHUe
CTYJAeHTAMM B paMKax camocTosiTe/ibHoii padoTsl (CPC)
3ananue ®opmupyemas NAK
n/n KOMTIIeTeHIIHSI
1. O6ume IPHHLAIIBI 1. W3yuurs  TEOpETHYECKUI TK-1 K11
MAHATTY IS c Marepual M IOATOTOBUTCS TIK-1.2
y L) YCTHOMY OIIPOCY; ITK-1.3
HYKJIICHMHOBBIMU
KHUCJIOTaMHU. YpoBHH
OopraHu3alunu 66J'IKOBBIX
MOJIEKYII.
2 Crenuduyeckue BUIbI 1. W3yuurhb  TEOPETHUECKHI TK-1 1TK-11
HL[P EI/I6HHOTCKI/I Marepual W IMOATOTOBUTCA K ITK-1.2
) YCTHOMY OTIPOCY; MK-1.3
T'CHOB. 2. TlogroroBuTh HOKJIAA IIO
BEIOpPaHHOM TeMe.
3 Metonel m cTpaTeruu | 1.  Usyuuth  TeopeTHHecKmit [K-1 K11
0eIKOBOM WHKCHEPUU. Matepual H TOJATOTOBHUTCA K TIK-1.2
YCTHOMY OIPOCY; [IK-13
2. TlogroroBuTh HOKJIaA IO
BBIOpaHHOM TeMe.
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4 Crioco0b1  3KCTIpeccHu [K-1 K11

1. UW3yuuTh  TEOpETHUYCCKHH
i 1IK-1.2
TCHOB B GenkoBoii marepuan ¥ IOATOTOBHTCS K L3
WHIXCHEPHH. YCTHOMY OIpPOCY; '

2. TloaroToButs JOKJIAX IO
BBIOpaHHOW TeMe.

5 Hcnonb3oBanue 3 IIK-1 e
TALENs P
CRISPR/Cas JUIAL | yermomy ompocy: K13
HOKayTa, 2. IloaroroButrh AOKJIaA IO
MOJYJINPOBaHUS BBIOpaHHOM TeMe.

OKCIIpECCUun n
BU3YyaJIn3allun
IIOJIOKCHUS I'CHA.

6 1. HM3yuntp  TeopeTH4ecKHi IK-1 MK-11
JHK u OCIIKOBBIC | Marepual M MOATOTOBHTCA K [IK-1.2
YUIIBI. YCTHOMY OIIpOCY; IK-1.3

2. IlogroToBuTh JOOKIaZA IO
BBIOpaHHOMW TeMe.

7 1. U3yuurh  TEOPETHUECKHI IK-1 K11
HOJ‘Iy‘LIeHHe U aHalIus Matepual W I[NOATOTOBUTCA K TIK-1.2
TPaHCT€HHbIX YCTHOMY OIPOCy, 11K-13

2. TlogroroBuTh JOKJIAL IIO

pacTCHUH. BEIOpPaHHOM TeMe.

4.4. MeTtoanyecKue YKa3aHHUSI 10 OPraHU3allMM CaMOCTOSITeJIbHOW pPaldoThI
CTY/IEeHTOB

CamocrodrenbHas paboTa CTYJEHTOB SIBJISIETCS COCTaBHOM YacThIO yUeOHOTO mpoliecca 1
IpecieyeT CaeIyroIue [en:

* COBEpLICHCTBOBAaHME HABBIKOB caM000Opa30BaTeNbHOI pabOThl KaK OCHOBHOTO MYTH
MOBBILICHHS YPOBHS 00pa30BaHUS;

* yrayOJieHue U pacluIMpeHre 3HaHUH M0 MpeaMeTy.

Jlis opraHu3alui CcaMOCTOSITEIbHOM paboThl MO JUcHMIUIMHE «[ eHeTndeckas u
0eNKoBasi MHKEHEPUs» UCTIONB3YIOTCS CIAeAYIOUINE (OPMBI CAMOCTOSTEILHON yueOHOM paOboThI:

* U3y4YEHHUE MaTepuaa, U3JI0KEHHOTO B JIEKLUAX;

* U3y4YEHHUE U aHAJIU3 PEKOMEHIOBaHHOW JIUTEPaTYphl;

* CaMOCTOSITENIbHBIM IOUCK, M3Y4YEHHE W aHAIM3 JINTEpaTypbl IO IUCUUIUIMHE, HE
YKa3aHHBIN B CHUCKE PEKOMEHI0OBAaHHOM JINTEPATypPHI;

* CaMOCTOSITEJIbHOE H3Y4YEeHHE YUeOHOro MaTepualia, MpPeIyCMOTPEHHOro paboueit
MPOrpPaMMOii, HO HE U3JI0KEHHOTO B JIEKIIMSIX.

[ToaroroBka K MPAaKTUYECKOMY 3aHITHIO COCTOMT B TEOPETHUYECKOW IOJTOTOBKE H
BHITIOJTHEHUH TMPAKTUYECKUX 3a/laHuil (Y4TeHHEe TEepUOAMYECKON IMTEepaTyphbl, OTBETHI Ha
BOIPOCHI U T.JI.):

11




* TMOATOTOBKA K OIPOCY;
* TOATOTOBKA NMPE3CHTAIINH;
* TMOATOTOBKA YCTHBIX JOKJIAJIOB.

Pexomenoayuu no nodcomosxke npezenmayuu.

[IpesenTanmu - croco0® mpeacTaBieHUus WHGOPMAIMH, COYETAOIIMA B cebe TEKCT,
TUIEPTEKCTOBBIC CCHUIKH, KOMITBIOTEPHYIO aHMMAIUIO, TpaduKu, BUACO, MY3bIKY U 3BYKOBOU
psAI, KOTOpBhIE OpPraHM30BaHbl B €AUHYIO cpeny. [Ipe3eHTamuss MMeEeT CIOXKET, CIICHapui u
CTPYKTYpY, OpPraHU30BaHHYIO JJsi yaoOHOTO Bocmpusitus uHPopMaruu. OTIUYHTETHHON
OCOOCHHOCTBIO TPE3CHTAIMHM SBJISETCS €€ WHTEPAKTUBHOCTh, TO €CTh CoO37aBaeMas s
MOJIb30BATENSI BO3MOXKHOCTH B3aMMOJICHCTBHS Yepe3 JIEMEHTHI YIIPABICHHUS.

IIpesenraruu 00buHO AenaroT B PowerPoint, B Impress, mu6o B Acrobat. Tlpesenranus
COCTOMT H3:

1. TurynsHoro nucra (1 cnaiig KOHKEH coaepaTh Ha3BaHME MPE3CHTAIUH, €€ aBTopa,
KOHTaKTHYIO HH(POPMAIHIO aBTOPA).

2. Conepxkanmsi (2 cmaiig CONEPNKHUT IUIAH TPE3CHTAIUH, BKIIOYAIONIUNA OCHOBHBIC
BOIIPOCHI TEMBI, PACKPHIBAEMOM Ha CJICAYIOIIUX cllaiaax).

3. OcHoBHOrO Marepuana (TekcroBas UHGOpMaIUs, AUarpaMMBbl, pUCYHKH, doTorpaduu
(3 u T.4. cnaitabl).

4. O060061IeHNS ¥ BBIBOJIOB (CJIAi]T ¢ KpAaTKKUM 0000IIIEHUEM, BHIBOJAMH ).

5. Choucka WHCHOJIB30BAHHOW JUTEpaTyphl (Claili CcO CIHUCKOM HCHOJIb30BaHHOM
auTepatypsl opopmiieHHbIM o HJI, BKiItouaromuM He MEHee 5 MCTOYHUKOB, M3 KOTOPBIX HE
MEHEee TPEX UCTOYHUKOB-CTAThU 3a MOCIEAHUE 3 TO/1a).

Pexomenoayuu no noocomoexe ycmnozo ooxknaoa

3ammTa BRIOpaHHOW TEMBI MPOM3BOAUTCS B (opMe AOKIana (yCTHOTO BBICTYILICHUS)
CTYACHTa Ha NMPaKTHYECKOM 3aHATUHU Iepes ayJuTopuei, BKJIrodYarouled B cedsl CTyJeHTOB U
IIpenoaaBarelss JUCUUIUIMHBL. JIOKJIad TOKEH CONPOBOXKIAATHCSA HAIJIAIHBIM IIPEICTaBICHUEM
KpPaTKOT'O COAEPKaHUS U3y4aeMOM TEMbI B BUJE NPE3EHTALIMH, BBIIIOJIHEHHON C UCIIOJIB30BAHUEM
KOMITBIOTEPHBIX IporpamMM. PexomeHayercs il NOATOTOBKM IPE3EHTALMU  HCIIOJIb30BaTh
nporpammy MicrosoftPowerPoint. 3agaueil qokiaga B BUJE YCTHOTO BBICTYIUJICHUS SIBIISETCS
MOJIyUYEHHUsI TEPBUYHBIX HaBBIKOB HAyYyHO-HMCCIIEA0BAaTEIbCKOM pabOThl, YMEHUH KpaTko U
HarJSIIHO TIPEJICTAaBIATh PEe3yJbTaThl HCCIeN0oBaHMs, (OPMUPOBAHME HABBIKOB M YMEHMH
BEJICHUS HAYYHOU JTUCKYCCHH.

Kpumepuu oyenxu ycmnoeo ooknaoa

OneHka ycTHOTO I0KJIa/1a OCYLIECTBIIIETCS B COOTBETCTBUE CO CIENYIOIIMMH KPUTEPHUSIMHU:
YETKOCTb W3JIOKEHUS OCHOBHBIX 3JIEMEHTOB pedepara; MOHMMAaHHUE H3ydyaeMo MpoOsieMbl U
METOJOJIOTUHA HAyYHOI'O HCCIIEIOBAHMS; YMEHUE BBIABISATH CUJIBHBIE CTOPOHBI M HENOCTATKU
W3JIOKEHHBIX B CTaTb€ TEOPUM M HCIIOJIB30BAHHBIX METOAOJOTMYECKMX IOJXOJOB; BIIAJICHUE
npodeccuOHaIbLHON TEPMUHOJIOTHEH; YMEHNE OTBEYaTh HAa BOPOCHI ayIUTOPHH.

* Onenka «omauunoy». B 1OKIIage MOJHOCTBIO PACKpbITa TE€Ma, NPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSIHME BONPOCA; CTYAECHT CBOOOJHO BJaJeeT MaTepualioM, M3JIaraeT ero
JIOTUYHO, MOCIEA0BATENIBHO, JAKOHUYHO, XOPOIINM HAYYHBIM S3bIKOM. JlOKIaa COMPOBOKAAETCS
Ipe3eHTalMel, KOTopass COCTaBlieHa C COOJoJeHHeM oO0IuX TpeOoBaHUM oQopMIIeHHS,
COJIEP’KUT CCHUIKM Ha TMpUBEJIEHHBbIE (POTO, pUCYHKH, cXeMbl U T.A. IIpu 0OCyX/IeHUn CTyIEHT
JIEMOHCTPUPYET MOHMMaHME U3y4aeMoil MpoOJieMbl U METOJOJIOTUM HAayYHOT'O HCCIIEIO0BaHMS,
BJIaJIeHHE NPOPECCHOHATBHON TEPMHUHOJOTHEH W YMEHHE TIpPaMOTHO OTBEYaTh Ha BOMIPOCHI
ayIUTOPHH.
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* Onenka «xopomo». Tema packpblTa, NIPHUBEAEHO [JOCTATOYHOE KOJUYECTBO
MaTepuaia, HO MpH ATOM MaTepuan B HEJAOCTATOYHOW CTENEeHHM MPOAHAIU3HPOBAH aBTOPOM.
Hmerotcs HemoueTsl B 0OPMIICHUH TPE3CHTAlMM WM TPE3EHTALUsl HEe B IOJHOW CTENEeHU
COOTBETCTBYeT 0OmuM TpeboBanusiM. OTBETHl CTyAEHTa Ha BOMNPOCHl HE SBISIOTCSA
MCYEPIBIBAIOIIMMU U apTyMEHTUPOBAHHBIMH.

* OneHka «yIOBJIETBOPUTENBHO». Tema pacKkpbiTa HE IOJHOCTbIO, MaTepuan He
[IPOAHAIM3UPOBAH, CTYAEHT IIOKAa3bIBAa€T IIOBEPXHOCTHbIE 3HaHMsA. [Ipe3eHTaruss 4acTU4HO
COOTBETCTBYET YCTaHOBIEHHbIM TpeOoBaHusaM. [Ipu oOcyxneHuM AokiIaga CTYIACHT JaerT
HENPAaBUJIbHBIE UM UCUEPIIBIBAIOLINE OTBETHI.

* OneHka «HEyAOBJICTBOPUTENIBbHOY». Tema He packpbiTa, NMPUBEACH CKYIHBIA 00BEM
MaTepHaia; Mpe3eHTalusi OTCYTCTBYET HJIM HE COOTBETCTBYET TpeboBaHusAM. IIpu oOCyxaeHnu
JTOKJIa[ia CTYAICHT HE 1aeT OTBETHI MJIK OHU HE COOTBETCTBYIOT BOIIPOCAM.

45. IlpuMepHasi TeMATHKa KYPCOBBIX PadoT (MPOEKTOB)
KypcoBas pabora He mpeaycMoTpeHa y4eOHbIM TIIaHOM

V. YYEBHO-METOJMYECKOE W WH®OPMAIIMOHHOE OBECHEYEHME
TUCHUIIMHBI

a) IepeyeHb JIUTEPATYPHI

2. UYenmnos I0.C. BBenenue B KICTOUHYIO OMOJIOTHIO : y4e0. Uil YH-TOB, 00 YJAIOIIUXCS IO
Harpaia. 510600 "buosorus" u Ouonormdyeckum crer. / FO. C. YUennos. - 4-e wu3.,
nepepad. u AoIL., cTep. u3a. - M. : AnbsHc, 2015. - 494 c. (30 3k3.).

3. Octposckas P.M. I'eneruka: yue6Hoe nmocobue / P.M.OctpoBckas, B.M.Yemepuiosa. —
Upkyrck: U3n-Bo UT'Y, 2012. — 247 c. (70 33 ).

4. YemepunoBa B.M. I'eHeTMka MHUKPOOPraHW3MOB: TCHETUUYECKHH aHAIM3 PETYISAIUU
AKCIIPECCHUU T'eHOB [ DNEeKTpOHHBIN pecypce] : yueb. mocodue / B. 1. Uemepuiona. - DBK.
- Upkytck : Uzn-Bo UI'Y, 2013. - Pexxum goctyna: U3 "bubnunorex". - Heorpanuu.
noctyi. - ISBN 978-5-9624-0792-0.

5. Harnsanas OMOTeXHOJOTUS U TeHeTUYecKas HHKeHepusi| : HayyHoe uznanue / P. mun ;
nep. ¢ HeMm.: A. A. Bunorpanosoif, A. A. Cuntommaa. - M. : bunom. JlaGopaTtopus
sHanwmii, 2014. — 324 c. — Ilep. uza. : TWaschenatlas der biotechnologie und gentechnik /
Rolf D. Schmid. - 2006. (3 ak3.).

6. UYemepunoBa B.M. OcCHOBBI T€HOMHKH W TPOTEOMHUKH: TEXHOJIOTUH PEKOMOWHAHTHBIX
JIHK nepBoro mokoneHust (reHHas uWHXeHepus): yued. mocodbue / B. M. Yemepuiona
Wpxytckuii roc. yH-T, buonor.-nous. ¢ak. - Upkyrck : U3n-so UI'Y, 2014. — 238 c. (39
9K3.).

7. MedonneB, I'. A. I'eneruka ¢ ocHoBamMM OHOTeXHOJOrHM: yueOHOe mocodue / I'. A.
MedonbeB. — Yebokcapsr: UI'CXA, 2017. — 118 c. — Tekcr: anexTpoHHsbI / JlaHb:
AIIEKTPOHHO-OUOIHOTEUHAS cucrema. - URL:
https://e.lanbook.com/book/139072— Pexum noctyna: mis apropus. [loms3oBareneii.

8. Baxenora, 1. A. OCHOBBI MOJICKYJIIpHOU OMooruu. Teopus U MpaKkTHKa: yaeOHoe
nocobue 1t By30B / M. A. baxkenosa, T. A. Ky3nenoBa. — 2-e uzn., crep. — CaHKT-
[TerepOypr: Jlanb, 2021. — 140 c. — TekcT: 27eKTpOHHBIH // JIaHb: 27IEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/— Pexwm noctymna: mis
aBTOPH3. MTOJIb30BATENCH.

9. Illenkynor C.H. T'enermyeckas wumxkeHepus:ydeOHoe mocoome/ C.H. IllenkyHoB-
Hosocubupck:HoBocu6. YuuB.u3zn-so, 2010,
http://biblioclub.ru/index.php?page=book&id=57527

10. UckyccTBennble reHetndeckue cucrteMbl [Tekcr] = Artificial Genetic Systems / JLU.
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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%BD%D1%86%D0%BE%D0%B2%2C%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
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%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

[Tatpymes; Poc. akaa. Hayk; MH-T 6moopranny. xumun uM. M.M. Illemskuna u FO.A.
OBunnHMKOBa. - M.: Hayka, 2004 - . - ISBN 5-02-033278-x. T.1 : I'ennas u OenxoBas
umkenepus = Genetic and Protein Engineering. - 526 c. - ISBN 5-02-032893-6 (1 sk3.).

0) mepuoaMYecKHe U3AHUSA
«MckyccTBEHHBIE T'€HETHYECKHE CHCTeMbl ['eHHas U OelkoBash HHXKEHEPHs»,
«buorexnonorus», «M3Bectuss PAH. Cepust Ouonormueckas »,«MosieKyiasipHas OHOJIOTHS»,
«CubupCcKuii METUIIMHCKUH )KypHaI», «['eHeTHuuecKas HHXEHEPHs paCTCHUI», U JIp.

B) CIIMCOK aBTOPCKMX METOAUYECKUX Pa3padoToK

r) 0a3bl JTaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE H MOMCKOBbIE CUCTEMbI

1. http://elibrary.ru/defaultx.asp - Hayunast snekTpoHHass OHUOIHMOTEKA, KPYITHCHIIHIA
poccuiickuii MH(GOPMAIIMOHHBIM TOpTaJ B O0JAacTH HAYKH, TEXHOJOTHH, MEAWIMHBI U
o0pa3oBaHus, colepKaiuil pedepaThl U MOJHBIC TEKCTHI HAYYHBIX CTATCH U ITyOIHKAIIHIA.

2. https:/lcyberleninka.ru  — poccuiickasi HaydHas ~ AJIEKTpOHHAas  OMONIHMOTEKa
«KubepJlennnka.

3. Hudopmanmonnas cucrema «EquHOE OKHO JOCTyTa K 00pa30BaTEIILHBIM PECypcam
(http://window.edu.ru)

4. DBC «FOPAWT». Axpec nocryma: https://www.biblio-online.ru/

5. Db Uzparenbckoro meHTpa «Akamemusiy. Anpec nocryma: http://www.academia-
moscow.ru

6. http://www.biology.ru — caiir, comepxkammii HH(GOPMAIUMIO IO BCEM paszeiam
JUCITUTUIMHBI 001Iel OHOIOTHH

7. http://lwww.college.ru  —  caiiT, coaepkailuii  OTKPBITBIE  YYECOHHUKH  TIO
€CTECTBEHHO-HAYYHBIM IIPEAMETaM

8. http://www.elementy.ru — caiit, coaepxamuii uUHbOPMAIMIO IO  BCEM
pasjenam JTUCIUTUINHBL

9. http://www.naturalscience.ru - cair, MMOCBSAILIEHHBIN BOIIPOCaM

ectecTBo3HaHus http://www.fptl.ru/biblioteka/biotehnologiya.html

10. http://tusearch.blogspot.com - Tlouck 3J€KTPOHHBIX KHHT, MyOJHKAIWi, 3aKOHOB,
I'OCToB Ha caifTax Hay4HBIX 3JIEKTPOHHBIX OMOINOTEK.

11. Google Scholar —TTorckoBasi cuctema 1o Hay4HO¥ JHUTEpaType.

12. Science Research Portal - Hayunas mouckoBas CHCTeMa, OCYIIECTBIISAIOIIAS
MOJTHOTEKCTOBBIM MOMCK B JKypHaJaX MHOTIMX KPYIHBIX HAy4YHBIX M3/aTENIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. WMmer craTbu W JOKYMEHTHI B
OTKPBITHIX Hay4dHbIX Oa3ax maHHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
MOAVYJIs)
6.1YueOHo-1200paTopHOE 000pyAOBaHUE

* Ayauropuss JUIsl TPOBENEHUS  3aHATUN  JIEKIIMOHHOTO  Tuma. AyauTopus
obopymoBaHa: CHeNUaIn3upoBaHHON (ydueOHOI) Mebenpto Ha 12 TOCAJAOYHBIX MECT;
o0opynoBaHa TexHHUeCKUMH cpenactBamu oOyuenus: [Ipoextop Epson EB-X03, DOxkpan
ScreenMedia, Jlocka ayautopHas menoBasi, MmaruuTHasi, Jlabopatopust opran xumuu - Ilkad
BBITSDKHON AD-221"- 2 mir., Xumudeckuii mkad (cremnax) -1 mr., JlaGopaTopHslii cTon ¢
BBIKaTHBIMU TymMOaMu — 5 mT., XonoauiabHUK «MUHCK» - 2IIT., Anmapar A BEpTHKAIbHOIO
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anektpodopesa — 1 mr., Bakyymusiii ucnapurens PBO-64 — 1 mr., Borsmerp BY-15 — 1 .,
Hesunaterpatop Y/I-20 — 1 mT., U3mMepuTenb HOHHBIX CONPOTHBICHHUH (MMIieqanca) - 1 miT.,
Hcrounuk mnutanus ans snektpodopesa "Dmpd" — 1 mr.,, Ocmwiorpad yHUBEpCalbHBINA
neyxiydeBoit C-55 — 1 mt., Tepmocrar TC-80 — 1 mr., llentpudyra MIIB-310 — 1 mT., Bech
anamutryeckue HR-200 — 1 mr., Becsl naboparopusie OHAUS — 2 mT., peppakromerp UPD
454b2M — 1 mr., pedpakromerp YPII — 1 mT., dorosnekrpokamopumerp KF 77 — lmir.,
nentpudyra naboparopuas OIIK-8 — 1 wr., nearpudyra nabop-s1, MmeaunuH-s1, HactonbHas [[JIH
16 ¢ Mukpomnpolec-HOi cucteMoit ympasin — 1 mrT., ciekrpodoromerp CD-2000, pepmentep
Minifors Speco 6aktepuanbHbiii — 1mt., Tepmocrat WB4MS BonmHbIN /¢ nepememnBanuem/ - 1
mT., Tepmoctat TC-1/80 CITY — 1 mt., cayKanuMu JijIs IpeACTaBICHHU yaeOHol nHpopmauu
Oonpmiol ayauTopuu o aucuuruinHe «l'eHermueckas u OenKoBas WHXKEHEpUs» ydeOHO-
HaTJSAHBIMUA TTOCOOUSMH, OOECIEYHBAIONIMMHE TEMaTHUYECKUE WUTIOCTPALMU IO TUCIUILINHE,
[IPE3EHTALMU B KOJIMYECTBE 5 LIT.

* Ayautopus g TPOBEACHUS 3aHATUN MPAKTUYECKOro TUMA. AYIUTOPHS
o0opy/oBaHa: crenuaan3upoBaHHON (y4eOHOI) wmebenpto Ha 12 TOCAaZOYHBIX MECT;
obopynoBaHa TeXHUYECKMMH cpenactBamu oOydenus: IIpoektop Epson EB-X03, DOkpan
ScreenMedia, Jlocka ayauropHas menoBas, MarHuTHas, JlaGoparopus opran xumuu - Hlkad
BBRITSDKHON AD-221"- 2 mit., Xumudeckuid mkad (cremnax) -1 mr., JlabopaTopHbIi CTON €
BBIKATHBIMUA TyMOamMu — 5 mT., XoJOoAWIbHUK «MHHCK» - 2IIT., Amnmapar Jyisi BEpTUKAJIbHOTO
anekTpodopesa — 1 wr., Bakyymusiit ucnapurens PBO-64 — 1 wr., Boasmerp BY-15 — 1 mir.,
Hesunterpatop Y-20 — 1 mwr., U3MepuTenb MOHHBIX CONMPOTUBJICHHUNA (MMIleqaHca) - 1 miT.,
Hctounuk nutanus ans snekrpodopesa "Onpd" — 1 mr.,, Ocuumiorpad yHHBEpcaabHBIN
neyxiydeBoit C-55 — 1 mr., Tepmocrar TC-80 — 1 mrt., Hentpudyra K-24 — 1 mr., Lleatpudyra
MIIB-310 — 1 mT. ciayxamuMyd A NOpeACTaBieHUs Yy4uyeOHON wuHopMauu OONbIION
AyJIUTOPUU TIO AUCIUIUTNHE «] eHeTndeckas u OeIKoBast WHKCHEPH.

*  KowmmbroTepHsiii kiacc (yueOHas ayAuTOpHsi) AJS TPYMIOBBIX M MHIUBUIAYATbHBIX
KOHCYJbTAllMM, TEKYyLIEro KOHTPOJIS M NPOMEKYTOYHOM aTTecTallud, OpraHu3aluu
CaMOCTOSITENIbHOM  paboThl. Ayautopus O0O0OpyAOBaHA: CIEUUATH3UPOBAHHON (yueOHOM)
mebenpro Ha 20 MocaJoYHbIX MECT, TOCKOH MEJIOBOW; 000pyIOBaHA TEXHHUECKUMH CPEACTBAMU
oOyuenus: CuctemHsblii 010k PentiumG850, Monutop BenQ G252HDA-1 mt.; CuctemMHbIi
6mokAthlon 2 X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusiii 6ok PentiumD
3.0GHz, Mounutop Samsung 740N — 3 mt.; Mono6ok IRU T2105P — 2 mt.; CucteMHBIi 6510K
Pentium G3250, Monutop BenQG955 — 1 mr.; Cucremnsiii 6s0k Pentium G3250, Mouurop
BenQ GL2250 — 1 mrt.; Cucremusiit 610k Pentium G3250, Monurop Samsung T200 HD — 1
mT.; Cucremusiit 610k Pentium G3250, Monutop Samsung T190N — 1 mt.; CucteMHbIN 0J10K
Pentium G3250, Monutop Samsung 740N — 1 mr.; [Ipoektop BenQ MXS503; skpan
ScreenVtdiaEcot. C HeorpanrueHHBIM JOCTYNOM K ceTh VHTepHeT u obecrieyeHrneM JocTyna B
3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTeNbHYIO Cpely OpraHU3allly.

* Ilomemenus st XpaHeHHMsT M TNPOQPHIAKTUYECKOTO OOCIyXMBaHHUs Yy4eOHOTO
o0opynoBaHusi. Ayautopus 000py/loBaHa: ClEIUAIN3UPOBAaHHON MeOenbio Ha § MOoCaJ 0uHbIX
mecT; Brermspknol mkadg — lmr., Jlamunapssii mkag — 2 mr., Tepmocrar TC-80 — 2 mT.,
JlaGopaTopHbIif cTon MeTalnueckuit — 3 mrT., JIJabopaTopHBIi CTON ¢ PE3MHOBOM MOBEPXHOCTHIO
— 2 mT., XOJOOWIbHUK «ATHaHT» — lmT. MUKpOCKON MOHOKYJISpHBIA — 8 T, Mukpockon
"buonam"-1 wr., Crepunmmsatrop mnaposor BK-75 IIT "T3MOMU" - lwr., Ilunerka
aBromarnyeckas Jleununer 0,5-10 m"-1 mr., [lunerka-go3arop"-1 wmrt., Mukpockon Levenhuk
D870T tpunokymsp"-1 mr., [Ipoektop Osepxen"-1 mrt., Ilpoekrop View Sonic"-1 miT.,
[Tpoexktop View Sonic"-1 mt., Hoyr6yk Lenovo"-2 mr., IIpuntep Brother -1 m., [Ipuntep
Canon -1 mr.
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6.2.IlporpammHoe obecnevyeHue

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
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 Ne03-016-
14 ot 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Crammaptaeii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nosa0ps 2016r KES. Cuer NePCI[3-000147 u AKT or
23H0s160ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunen3uu
Microsoft 43364238.

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

Office 365 mpodeccuonanbHblil TItOC Ui ydamumxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texnnyeckue v 3JIEKTPOHHbIE CPEICTBA:

[Ipu mnpoBeneHuMH Yy4yeOHBIX 3aHATHM HCIOJIB3YIOTCA TEXHUYECKHME U 3JIEKTPOHHBIE
cpeactBa OOy4eHHUS M KOHTPOIS 3HAHWM CTYIEHTOB - Mpe3eHTaluH, (pparMeHThl (UIbMOB,
HCIIOJIb30BAHUE KOTOPBIX MPEAYCMOTPEHO METOJANMYECKOM KOHUETILIMEN TPEMNOJABAHUS.

VII.OBPA3OBATEJIbHBIE TEXHOJIOT'HU

Jlis ocBOeHHUs AUCHMIUIUHBI «['eHeThudeckass U OENKOBas WHXKEHEPUS» MPUMEHSIOTCS
crenyromue o0pa3oBaTeNIbHBIC TEXHOJIOTHH:

1. HUugpopmayuonnas nexyus. JIeKIUs — 3T0 CKAaTOE HM3IO0KEHHUE OCHOBHBIX HAYYHBIX
(dakToB, YTO sBIAETCS 0a30W IS aHAW3a PACCYXKIEHUM, OLICHOK.

2. Jlexyusa-susyanuzayus. B Xole JNEKUUU CTyJEHT MPeoOpa3OBHIBACT YCTHYIO U
MUCHbMEHHYI0 HH(POPMAIUIO B BU3YAIbHYIO (hOpMY, BBIJICISISI TIPU 3TOM Hanboyiee 3HAYUMBIC |
CYILIECTBEHHBIC AJIEMEHTHl. Ha IeKIMM HCMONb3YIOTCS CXEMBI, PUCYHKH, UYEPTEkKH, CIIalIIbI-
Mpe3eHTAMHA, K TOJTOTOBKE KOTOPBIX TNpPHUBIEKAOTCS oOydaromuecs. lIpoBencHue JIeKIIUU
MPOBOAMTCS B BHUJIE CBSI3HOTO PAa3BEPHYTOrO0 KOMMEHTHPOBAHHUS TMOATOTOBICHHBIX HATJISTHBIX
MOCOOUIA.

3. [Ilpobnemnas nexyus. B xome mnpoOIeMHONM JEKIUM 3HAHUS BBOAATCA Kak
«HEU3BECTHOE», KOTOpPOE HEOOXOIUMO «OTKPBITh». I[IpoOieMHas JeKIUs HaYuHACTCS C
BOIPOCOB, C TIOCTAHOBKU MPOOJIEMBI, KOTOPYIO B XOJ€ M3JIOKEHHs MarepHaia HeoOXOIMMO
petmmth. [Tpu 3TOM BBIIBHTaeMas mpobiemMa He UMEET OJHOTHUITHOTO PEIICHUsS, TOTOBOM CXEMBI
HeT. JlaHHBIA THUN JIEKIUU CTPOUTCS TAKUM OO0pa3oM, UTO MEATENBHOCTh CTYAEHTa IO e
YCBOCHHIO TPHOJIFIKACTCS K TIOMCKOBOHM, HWCCIIEIOBATENhCKOH. B XOze JIGKIMH TPOUCXOIHUT
JUAJIOT MPeTojaBaTelis U CTYJCHTOB.

4. Jlexyus-6eceda. llpenmoniaraeT HEMOCPEICTBEHHBIM KOHTAKT TpENoJaBaTeiss C
aynutopueil. [lpenmyiiecTBo JeKuu-6ecebl COCTOUT B TOM, YTO OHA IMO3BOJISIET MPUBIEKAThH
BHHUMaHHUE CTYJICHTOB K Har0oJiee BaXKHBIM BOIIPOCAM TEMBI, OIPEACIATH COACPKAHUE W TEMII
U3NIOKEHUsT y4eOHOTo MaTepuaa ¢ y4eTOM OCOOCHHOCTEH CTYIEHTOB.

5. Jlexyus ¢ pazbopom koukpemnou cumyayuu. B Xo1ae JTEKIIUW KOHKPETHAS CHTYaIlUs
M3JIaraeTcsl YCTHO WM B BUJE KPAaTKOTO AnaduibMa, BUAEO3anucH U T. 1. CTyJeHThl COBMECTHO
AHATM3UPYIOT M 00CYX/IAIOT MPEICTABICHHBIA MaTepHal.

6. [Ilpakmuueckue 3aumamusi — DOTO 3aHATHE, MPOBOAMMOE TMOA PYKOBOJCTBOM
mperojaBareliss B ydeOHOW ayJMTOPHH, HANPABICHHOE Ha YIIyOJICHHE HAYYHO-TCOPETHUICCKHX
3HAHWA W OBJIAJICHUE OMNPENEICHHBIMU METOJaMH CaMOCTOSTEIbHOM paboThl, KOTOpOE
dopmupyeT npaktuueckue ymeHus. OIHON U3 (HOpM NMPAKTHUSCKUX 3AHITHHA B BY3€ SBIISCTCS
ceMHUHap.
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7.  Camocmosmenvras paboma cmyoenmos (cM. 1.4.4).

8. Hucmanyuonnvie  obpazosamenvhvlie  mexnonoeuu. I1log  TUCTaHIIMOHHBIMHU
00pa30BaTeIbHBIMU TEXHOJOTHSMH IMOHUMAIOTCS 00pa3oBaTeIbHbIC TEXHOJIOTHH, PEeaTH3yeMble
B OCHOBHOM C IPHUMEHEHHEM MH(OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTed. [Ipu ocBoeHnn
JMCIUILIHHBL « [ eHeTHueckas u OeNKOBasi HHKEHEPHSI» UCIIONb3YETCS UHMEPHEM-MEXHON02USL —
Croco0 ITUCTAaHIMOHHOW nepeaayr WHGOPMAIH, OCHOBAaHHBIA HA UCIIOIB30BaHUH TII00ATBHBIX
U JIOKAJbHBIX KOMIIBIOTEPHBIX CETed JiIsi O00eCHeueHUs JOCTyna OOydYarommxcs K
UHPOPMALIMOHHBIM  00pa3oBaTeNbHBIM pecypcaM © sl (DOPMUPOBAHHS COBOKYITHOCTH
METOJMYECKUX, OPraHU3aI[MOHHBIX, TEXHUYCCKHX U MPOTPAMMHBIX CPEICTB pEaTH3allid |
yIpaBJIeHUs] Y4eOHBIM TIPOIIECCOM HE3aBUCHMO OT MeECTa HaXOXKICHHS €ro CyOBEKTOB.
Hcnonb3yetcst O6pasoBatenbHbiii mopran UI'Y - educa.isu.ru.

VII1.OOEHOYHBIE MATEPHUAJIBL U151 TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOU ATTECTALLUU

Ouyenounvie mamepuanvt meKyuie2o KOHmMpona
OrneHOUHBIE MaTepUabl TEKYIIETO KOHTpoJs (GopMmupyrorcss B coorBercTBuu ¢ JIHA
yHHUBepcuTeTa. B pamkax nucuumiuasl «I'eHeTnueckas U OelIKoBasi MHKEHEPUs» HCIIONIb3YHOTCS
cienyronme GopMbl TEKYIIETO KOHTPOJIS:
® YCTHBIN OIIPOC;
e 3aIuTa JOKJIaJa [0 BEIOPAHHOM TeMe;
® KOHTPOJIb CAMOCTOSITEIIbHON pabOThI.

@DOHJ OLIEHOYHBIX CPEJICTB BKIIOYACT:
® [IepeYeHb TEM JJIsl JOKIA/IOB;
e BOIPOCHI Wit camocTosiTenbHoro uzyuenus (CPC);
® [IepeyYCHb BOIIPOCOB AJIs HK3aMEHA.

HaznaueHue oneHOYHBIX CpPEACTB: BBIABUTH copmupoBaHHOCTh KommereHuun I1K-1.
CryneHThl, HE BBINOJHUBLIME 3aaHUsl TEKYLIETO KOHTPOJIS WM MOITYYHUBIIME 33 HUX OLIEHKY
«HE YIOBIETBOPUTENIBHO», 10 MPOMEKYTOUHOM aTTeCTallMM HE JIONyCKaroTCs, IOKa He OynayT
JIMKBUIMPOBAHBI BCE 3a/I0JKEHHOCTH.

Konmponvnwvie 6onpocwi 0111 mexkywe2o KOHmpois

KakoBbI MpeaNOChIIKY MOSBIECHUS OEIKOBON MHXKEHEPUN?

Kakwue 3agaun MoxeT pemiath 6esnkoBasi HHKeHepUs?

Kakue HanpaBnenus 0enkoBoil nHxenepun Bel 3Haete?

UYro Takoe HalpaBJIeHHas: MOJIEKYJISIpHAs 3BOJIIOLUS OeJIKOB?

Kak GenkoBas MHXeHepHsl CBA3aHa C JPYTUMU pa3jiesilaMi OMOJI0rMYecKon HayKu?

Kakue ypoBHU CTpYKTYypHOI OpraHu3alnyuy UMEOT OETKOBbIE MOJIEKYJIbI?

Onuumre CTPYKTYpy U OCOOCHHOCTH MENTHIHOM CBs3U. Kakyro MOABMIKHOCTH MMEET

MeNTHIHAA 11eThb?

8. B uem 3akiroueHbl OCOOEHHOCTH OpraHM3allMd PETYISAPHBIX BTOPUYHBIX CTPYKTYp?
Kakyto posb BBINONHSIOT BTOPUYHBIE CTPYKTYPHI B GOPMUPOBAHUU JJOMEHOB?

9. Kakyro kiaccuukanuo UMEIOT MPOCTPAHCTBEHHBIE CTPYKTYPbI OEJIKOB?

10. Yro takoe (onauar? B uem cyTh manepoH-3aBUCHMOTO H MTPO-3aBUCUMOTO (posrauHra?

11. Kakue cBoiicTBa 6€1KOB MOKHO U3MEHATH C TOMOIIBIO OETTKOBON HHXKEHEPHH?

12. Kakue reHHO-HHKXEHEPHBIE METOBI HCIIOJIE3YIOTCS B OSIIKOBOM WHIKEHEPHUU?
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13. Kakue hepmeHTHI, HCIIONIb3yeMble B OeTKOBOW MH)KeHepuH, Brl 3HaeTe?

14. Korpga 6buta otkpeiTa [P 1 kakue dhepMeHThI HCTIOIB3YIOTCS ?

15. B xakoM Bujie MOXKHO KCIIPECCUPOBATH LIEEBbIEC OEIKU?

16. Kakue cucremsl 3xcripeccuu Bol 3Haere?

17. B yem mpeuMyIecTBa U HEAOCTATKU OaKTepUaIbHOM cucTeMbl skcnpecuu B E.coli?

18. Yrto Takoe OGeckieTouHas cucTeMa dKCrpecun?

19. /lns yero B 6E€CKIETOUHYIO CUCTEMY 3KCIIPECHU JOOABISIOT KIETOYHBIN SKCTPAKT?

20. MoxxHO 1M co31aTh "dMCTyHO" OECKJIETOYHYIO CHCTEMY, COJEpKAIlyl TOJBKO
U30JIMPOBAHHbIC U OYHUILEHHBIE KOMIOHEHTHI OEJIOK-CHHTE3UPYIOIICH MaIInHbI?

21. Kakumu cBo¥cTBaMU JoJDKHA 00JsamaTh 3((EeKTUBHAs CHUCTEMa DKCIPECCHUU C TOYKH
3peHust OEIIKOBOTo MHKeHepa?

22.O3HauaeT M IOJyYEHHE MOJUIENTUAHOTO MPOAYKTAa C IPaBWIBHOW IEpBUYHOM
CTPYKTYpOIl perieHuto 3a1a4u co3aanus 3 PpekTuBHOM CUCTEMBI SKCIIpECCUuu?

23. B uem ocobenHocTH HelipoTokcnHa Il kak 00bekTa 1)1 mpernapaTHBHONW reTePOIOTUIHOM
skcnpeccun? Kak MOXKHO M3MEHHTH CHENM(PUIHOCTh B3aUMOACHUCTBUS HEMPOTOKCHHA C
peuentopom?

24. Kaxoii n3 (U3MKO-XUMHUYECKUX METOIOB HCCIEIOBAaHHUSA OCIKOBBIX MOJIEKYJ CIIOCOOCH
IPEOCTaBUTh HAaUOOJIBIIYIO MH(OPMAIUIO O MOJIeKyse Oenka B pacTBope?

25.B kakux ciydasx HEOOXOIMMO peHaTypupoBaTh peKoMOMHaHTHBIE Oenku? Kaxue
OCHOBHBIC 3Talbl BKIIOYAET MPOLECC peHaTypauuu pekoMOuHaHTHOro Oenka? [louemy
HY>KHO HCII0JIb30BaTh CUJIbHBIE IEHATYPUPYIOLUE areHThI?

26. 3aueM HY)XHO KOHCTPYUPOBaTh UCKYCCTBEHHbIe Oenku? Onuumre mociae10BaTeabHOCTb
JeicTBUIl OENKOBOrO HMH)KEHEpa IpU KOHCTPYMPOBAHHWU HCKYCCTBEHHOro Oenka ¢
3aJJaHHOM MPOCTPAHCTBEHHOM CTPYKTYpOIl.

27. Kax MUHIMHU3UPOBATh YUCIIO BO3MOKHBIX TOTIOJIOTUH MCKYCCTBEHHOTO Oeka?

28. Kakum 00pa3oM MOKHO BBECTH B UCKYCCTBEHHBIN OEIOK OMOJIOTHYECKYIO0 AKTUBHOCThH?

Ilepeuens mem u 3a0anutl 01 camocmoamenvrozo usydenus (CPC)

1. Tlpunnune kiaaccudukanuu 6enkoB. X Oromoruyeckas poJib

2. YPpOBHU OpraHHM3anuu OSIKOBBIX MOJIeKy:1. [lepBudnas cTpykTypa Oelka.

3. YpoBHHM opranuzanu OeIKOBBIX MOJIEKYN. BTopuunas cTpykTypa Oemnka.

4. Penbed NOBEpXHOCTH O-CHIUPAIHU U B-CTPYKTYPBI; CKPYUEHHOCTD -CTPYKTYPBHI.

5. YpoBHM oOpraHM3alvud OENKOBBIX MOJEKyd. TpeTuyHas M 4YeTBEpPTUYHAs CTPYKTypa
Oenka.

6. JlomeHsl B cTpyKType 6einKa, UX (pyHKIIMOHAIbHAs POJIb.

7. BopopactBopumble T00yspHble, GUOpUILIApHBIE U MEMOpaHHbIE OEIIKU.

8. benkoBble KOMIJIEKCHI.

9. TIpuHIHMITEI CO3/TaHUS HCKYCCTBEHHBIX OEJIKOB C TpeOyeMbIMU CBOWCTBAMH.

10. CxpuHuHT U 0TO60p 6ETKOB ¢ TpeOYEeMBIMU CBOHCTBAMHU

11. [MocTTpaHCIsAIMOHHbIe MOH(UKAIKE OeTKOB — (QYHKIUK U criocoObl BBeaeHus. N- /O-
[NIMKO3WJIMPOBAaHUE, TUIAPOKCHIMPOBAHME, AalEeTHIMPOBAaHHE, METWIMpPOBaHUE, Y-
kapOokcunupoBanue, O-cynbhonupoBanue. [Ipodunu rIMKo3UIMPOBAHUS.

12. Cnnacusr Oenka.

13. OcHOBHBIE METOIBI W CTpaTeTWH OCIKOBOW WH)KEHEPUH (HANpPaBJICHHAS HBOJOIIHS,
paroHaIbHBIN AU3aiiH, MOypalliOHATBHBIN TU3aiiH).

14. HamrpaBneHHast YBOJTFOIUS OSITKOBBIX MOJICKYIL.

15. Cniyuaiinbrit myrarenes. Co3nanue 6uOIMOTEK MyTaHTHBIX MOJIEKYI.

16. ParmoHanbHbI qu3aiiH. MeTonbl BEIUUCIUTEIBHOrO qu3aiiHa Oenka.

17. MonenupoBaHue pacrmoioKeHuss OOKOBBIX Ilerneld. MopaenupoBaHHEe Ha OCHOBE
TOMOJIOTHH.

18. bubGn1oTeKH UCKYCCTBEHHBIX OEJKOB.
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19. [IpumeHeHne TeOPeTUIECKUX MOIETIeH OeTKOB.

20. KoncrpynpoBanue 6ei1koB de novo.

21. Metopl caiiT-HanpaBieHHoro myrarenesa. [11P ¢ MmonudunmrpoBaHHEIMU paiitMepamMu.

22. MeToapl BBIYUCIUTEIBHOIO JAM3aiiHa Oelika, OCHOBaHHbIE Ha MCIOJIb30BaHUU 0a3
JTaHHBIX. MeTo1 peKoMOWHAIIMY Ha OCHOBE (DparMeHTOB.

23. Meroapl, oObBenUHSIONME WHGOPMAIIMI0O W3 BTOPHUYHOH CTPYKTYPHl C Y4ETOM
OTPAaHUYEHUI B TPETUYHOU CTPYKTYpE.

24. buoduznueckre u OMOXMMHUYECKHUE CBOMCTBA OCITKOB.

25. AHanUTHYECKHE METO/Ibl aHAIN3a PEKOMOMHAHTHBIX OEIIKOB.

26. ®epmentsl (Tag-moammepasza,  Pfu-mommmepasza,  Pfu-Turbo, Phusion, o6parnas
Tpanckpunrasa). TpeboBanuss k JIHK-matpuie, KOHIEHTpamuu KOMIIOHEHTOB.
TpeGoBaHus 11O YUCTOTE.

27.YcaoBus AeHATypaluu, OT)KUTa U SJIOHTAIlUH; IPABHIBHOE YHCIIO0 IUKIOB. [Ipubops! st
[TLP: «ropstyast kpeimkay, rpagueHT. Cnenuduueckue Buabl [IP: RT-PCR (o0mue
npuHnunsl, B T.4. RACE), «unBeptupoBannas» (inverse) IILIP, acummerpuynas I[1LI[P,
«BIoeHHas» (nested)

28. Tpunnuns! kosmuectseHHoi TP (real-time, «udposas» (droplet digital) ITL[P).

29. «lIpakTuyeckue XUTPOCTH» MPU MOJEKYJISIPHOM KIOHUPOBAHHH: BBEJICHUE CaWTOB
pectpukiuu, Ooppba C  TOCHEACTBHAMH  HEJOPECTPUKIIMH,  HCIOJIH30BAHUE
HEYHUKAIbHBIX caiiToB, Dpnl, meTon Merampaiimepa u T.1.

30. KonmnuectBennas [TLP: ocobennoctu real-time PCR. Ummyno-TT1P.

31. bubmmoreku reHoB. Pa3smep OuOimoreku. PacimiensieHue reHOMOB Ha (parMeHTBHI IS
KOHCTPYHpPOBaHUS OUOIHOTEK.

32. BeKTOphI , ©X EMKOCTh, 0COOEHHOCTH paboThl ¢ HUMU. [Iporyika mo xpomocome.

Ilepeuenvb mem 0151 00K1A008
1. BupycHble BEKTOpPHI (JIOCTOMHCTBA U HEJIOCTATKH).
2. TIIP. KonctpyupoBanue mnpaiimMepoB (IJIMHA, TeMIeparypa OTKWTa, TpeOOBaHUS K
H0CJIEI0BATEIBHOCTH).
3. ITlpumenenune IILIP nmnst cimydaifHOro W calT-HampaBIEHHOTO MyTareHe3a (TOYEYHBIH,
JENeNIMOHHBINA, MHCEPIIMOHHBIH).

4. TlonydyeHne peKOMOMHAHTHBIX O€IKOB B OaKTEpHAIbHBIX KJIETKaX.

5. Tpancayuupyromue nenTuabl, UX NIpUMeHEHHe.

6. BenkoBeIli CIUTAalCHHT (MEXaHW3M, HCIIOJNB30BAaHUE [UIS TMOJNyYSHHS PEKOMOMHAHTHBIX
OenKoB).

7. Tlpunmunet NGS tpethero mokosenus (Helicos, SMRT, Oxford Nanopore).

8. Cucrema CRISPR/Cas: mpoucxoxaeHHe, MNPUHLIHUIBI Pa0OThl, HUCIOIb30BAHHE Ha
NPaKTHKE.

9. PubocoMHBII TUCILIEH.

10. Buzpl u criocoObl MOTy4YeHHsI OSITKOBBIX MHKPOYHITIOB.

Ouenounvie mamepuavl 015 RPOMENCYMOYHOU ammecmayuu

dopma MpOMEKYTOUHON aTTeCTalny - 9k3amer. Cucrema oreHok: msatubamibHas. OC sToro
TUTIA JIOJDKHBI BBISBJISITH CTENICHh OCBOCHHS TCOPETHYCCKMX 3HAHWUH Kak 0azy s
GbOopMUPOBAaHUS KOMIIETEHIIMH, YMEHUS WX TPUMEHATh B CHTYaIUSAX, MOJICIUPYIOLIUX
po(heCCHOHATBHYIO  JIEATSIIBHOCTh, a Takke C(HOPMHUPOBAHHOCTh KomrereHiun [1K-1,
3asgBIeHHBIX B 11111

K sK3aMeHy JOMYyCKAarOTCS CTYACHTHI, BBHITIOJHUBIIKE B TIOJHOM OO0BEME ayIUTOPHYIO
HArpy3Ky, CaMOCTOSTENIbHYIO paloTy, YCIENIHO CIaBIIME BCE MPEAyCMOTpPEHHBbIE (HOPMBI
TeKymero KoHTpossi. CTyJIeHTHI, UMEIOIIHNE 3a/I0JDKEHHOCTh M0 TEKYIIEMY KOHTPOJIIO, JTOJIKHBI
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BBITIOJTHUTH BCE OGﬂSaTeHBHBIe BUObI ACATCIIBHOCTHU IIO y‘ICGHOMy JIaHy, XU TOJIBKO 3aTCM
JIOITYCKAIOTCS K c/1ade AK3aMeHa. DK3aMeH MPOBOIUTCS B (hopMe YCTHOTO coOece0BaHMs.

OreHKa OTBETa OCYIICCTBIISICTCS B COOTBETCTBUE CO CICAYIOIIMMH KPUTCPUSIMHU: TOJHOTA
OTBETa Ha BOIIPOCHI 3K3aMECHAIMOHHOTO OMJIETa, CTEIICHb BJIAJICHHUS MATEPHAJIOM, H3JI0)KEHHOTO
B OCHOBHBIX )51 JOIIOJIHUTCIIBbHBIX HCTOYHHKAX JIUTCPATYPBhI, CTCIICHb BJIIaACHUA
npopEeCCUOHATHPHON TEPMHUHOJIOTHEH ¥ TOHSATHWHBIM anmnapaToM JIWCHUIUIMHBL, IIOJIHOTA
OTBCTOB Ha JOIMOJHUTCIBbHBIC BOIIPOCHI.

IIpumepnwiii cnucok 60npocoe K IK3ameHy

1. Ilenmu w 3agauM TEHETHYECKOW M OCNKOBOM WHKEHEpHH. [IpenrnochuiKe MOsSBICHUS

OEIIKOBON MH)KEHEPHH.

OO01re NpUHLIKITBE MAHUTTYJISIUN C HYKJICMHOBBIMU KHCJIOTaMH.

[TonsaTne BeKTOpa, HEOOXOMMBIE CBOIICTBAa BEKTOPOB, UX BUJBI.

KnonupoBanue B 0akTepHalibHBIX KiIeTKax. MeToibl 0TO0pa TpaHCPOPMAHTOB.

YPOBHHU CTPYKTYpPHOI OpraHu3anuy OeJIKOBBIX MOJIEKYIL.

Knaccudukanus npocTpaHCTBEHHBIX CTPYKTYp O0enkoB. QoIAUHT OETKOB.

@DepMeHTBI, UCTIONb3yeMbIE B TEHETUYECKON HHKEHEPHUH.

ITIP. Crenuduyeckue Bumpl I1I[P: RT-PCR, «unBeprupoBannas» (inverse) IILIP,

acummerpuynas [11P, «Bnoxxennas» (nested) ITLIP.

9. Ipunmunsl koimuyectBennoi ITIP (real-time, «uudposas» (droplet digital) IIIP).
Komuuecrsennast [TL[P: ocodennoctu real-time PCR. Ummyno-TILIP.

10. bubGnuoreku reHoB. Pasmep OmbnmoTeku. PacmieruieHne reHOMOB Ha ()parMeHThI IS
KOHCTPYHMpPOBaHUs OUOIMOTEK. BEKTOPHI, UX €MKOCTh, 0COOEHHOCTH pabOTHI C HUMHU.

11. CexBeHupOBaHUE HYKJIEUHOBBIX KUCIOT.

12. CoBpemeHHBIE METOJBI BBICOKOIIPOU3BOAUTEIFHOTO CEKBEHUPOBAHUS: MPUHIIHIIBI,
MIPEUMYIIECTBA U HEJOCTATKHU.

13. Ipunmuner NGS tpetsero nmokonenus (Helicos, SMRT, Oxford Nanopore).

14. Metonbl u cTpaTeruu OEIKOBOW WHKEHEPUU (HAIIpaBICHHAS YBOJOLNS, PALIMOHATBHBII
JTU3aiH, MOTypalmOHAIbHBIA TU3aiH).

15. HampaBnenHas »BoonHs OENKOBBIX MOIeKy. CiydaifHbIil MyTareHes.

16. Co3manne OWOIMOTEK MYTAHTHBIX MOJICKYJd. PaIlMoHaNbHBIA JOu3aiiH. MeTobl
BBIUHCIUTENLHOTO IM3aifHa Oernka.

17. MopnenupoBanue pacroyiokeHuss OOKOBbIX Lenedl. MojenupoBaHue Ha OCHOBE
roMoJIorHH. bubnnoTexkn NCKYCCTBEHHBIX OETIKOB.

18. T[IpumeHeHne TeopeTHIeCKUX Mojenei oenkoB. Konctpyupoanue 6enxoB de novo.

19. Meronsl  caiiT-HanpaBieHHoro  MyrtareHeza. IIIP ¢ MonudunupoBaHHEIMU
npaiimepamu. Primer extension. Inverse PCR, DNA shuffling.

20. Meronabl BBIYMCITUTENHHOTO [W3aifHa Oenka, OCHOBAaHHBIE Ha HCIONB30BAaHUHM 0a3
JTaHHBIX. MeTo pekoMOMHAIUKU Ha OCHOBE ()parMeHTOB.

21. Meronpl, oObenuHSIONIME HHPOPMAIMIO U3 BTOPUYHOU CTPYKTYphl C Y4ETOM
OTPaHUYECHUHN B TPETUYHOW CTPYKTYpE.

22. AHanTUTHYECKHE METOJbI aHAIM3a PEKOMOMHAHTHBIX OeNKkoB. [[u3aifH MOJHOpa3MepHBIX
100y (CO31aHNe XUMEPHBIX O€JIKOB) B OCIIKOBOW MH)KEHEPHHU.

23. CrocoObl JKCHpeccMd TeHOB B OeNKOBOM HHXeHepuH (mpsiMas, THOpUIHAs H
sKcIpeccus ¢ cekpenueit). OCOOEHHOCTH pa3InYHbIX CIIOCOOOB 3KCIPECCHH.

24. Dkcrpeccusi TEHOB B KJIETKax  Jpoxoked. Buuel  IpoKKEBBIX  BEKTOPOB.
Wnnynubensublie cuctemsl. JlpoxokeBas nByruOpuaHas cucrema. OpHoruOpuaHasi,
TpUruOpuHas, oopaTHas IByruOpuaHas cucremMa.

25. Dkcrmpeccuss TEHOB B KIIeTKax —MiekomurTaromux. Meroabl BBemenus JIHK
(XuMuYeckue: JUTMOKATHUOHHAS, MOJMATUIICHUMUHHAS, KanpiuiidocdarHas;
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¢busnveckue: AJEKTPONoparus, Mar"HuT-0IoCpe10BaHHas, 6omMOapaupoBKa,
MHUKPOWHBELUPOBAHUE; BUPYCHI).

26. TpansutHas skcmpeccus. [Ipomorepsl u MHIynMOenbHBIE cucTeMbl. MccnenoBanue
BHYTPUKJIETOYHOM JIOKAJIU3AIMH OEIIKOB.

27. TlonyyeHne peKOMOMHAHTHBIX OCJIKOB B OakTepHaNbHBIX KiETKax. lcmomb3yemble
npomotopsi (lac, T5, T7).

28. IlpeBpaiieHre KOHCTUTYTHBHBIX IMPOMOTOPOB B MHAYHHOenbHbIE. CrocoObI OGOPHOBI ©
MOATEKAaHUEM ITPOMOTOPA.

29. IIpobnembl ¢ HapaOOTKON FYKAPHOTHUECKUX OEJIKOB B OaKTepUALHOW CUCTEME, TeIbIla
BKIIIOYEHHUS, onTHMu3anus skcrpeccun. Taru (6xHis, GST, ZZ), caiiTel crieupuIHbIX
poTeas.

30. Beimenenne u o4MCTKAa PEKOMOMHAHTHBIX OEITKOB B HATUBHBIX U JIEHATYPHUPYIOLINX
ycnoBusax. Penatypanus 6e1KoB.

31. IlonyyeHue CTaOMIBHBIX KJIETOUHBIX JMHUN, IKCIOpPECCUPYIOMUX TpaHCreH. Cuctembl
BBEJICHUS TPAHCTCHOB B KJIETKH MJICKOTIUTAIOUINX, OCHOBaHHBIC HA TOMOJIOTUYHON U Ha
calT-crenn(uIecKoil peKOMOMHAIIMHY, TPAHCIIO30HHBIE CUCTEMBI it KNOCK-in.

32. HeraruBnas u mo3utuBHas ceneknus. CaiijicHCHHT TpaHCreHa W moHsTHe «Safe
Harbor.

33. HokayrupoBanue reHoB. [lomydeHue TpaHCreHHBIX XHBOTHbIX. IPSC u monyuenue
MEKBHUJIOBBIX XMMEpP HAa OCHOBE BBEICHHS CTBOJIOBBIX KJIEeTOK B Omacrtoruct. Cre-lox u
YCJIOBHBIA HOKAYT.

34. TlpencraBnenre o cucreMe TALENS. Cucrema CRISPR/Cas: mnpoucxoxiacHue,
MPUHIUIBI paOOTHI, HCIIOIB30BAaHHUE HA MTPAKTHKE.

35. Bapuants! u mogudukamun (NHEJ u HDR, nukupyromume Cas, SSDNA).

36. Ucnonws3zoBanue TALENS u CRISPR/Cas mis HOokayTa, MOIYJIMPOBAaHHS IKCIPECCUU
(CRISPRI, CRISPRa) u Busyanu3saiuu nonoxenus reda. CRISPR-ckpununr.

37. Metoapl ~ WM3TOTOBJICHWS  MHUKPOUYHUIIOB  (BKJIIOYAash  COYETAaHWE  CTYIEHYATOTO
OJIUTOHYKJICOTHIHOTO CUHTE3a U (poTomuTorpadun).

38. Ompenenenue mpodueii sxkcnpeccun reqos (kAHK gumbsr u guuner Affimetrix).

39. I'enorunupoBanue. Jlerexkuus — ammiudukanuu TEHOB W Jleleluid (QparMeHTOB
XPOMOCOM.

40. Buabpl ¥ crocoObl mojydeHust 0enkoBeIXx MuKpounnoB. Metoasr ChIP-on-chip, JTHK-
MIPOTrpaMMUPYEMbIN OCITKOBBIN YHII.

41. T'ennas uHxeHepus pacteHuil. CriocoObl BeleHUs YyKEePOIHBIX T€HOB B PACTEHHUS.

42. ArpoOaktepuanbHOe 3apakeHHe W TpaHchopmaius pacteHuid. Ti-ruiazmuaa. bemku
BUPYJIEHTHOCTH.

43. bunapubie BekTopbl. CenekTHBHBIE Mapkephl. llodydeHune W aHaINM3 TpPaHCTEHHBIX
pactenuii. BupycHbie BekTopsl. CaiinieHcuHr. CBOMCTBA TPAaHCTEHHBIX PACTEHUH.

PaspaGorunxk;y /

&L noueHt HOpunosa I'.B.

»(H%ﬁ"lMCb)

IIporpamMma coctaBiena B cootrBercTBuu ¢ TpeboBanusiMu OI'OC BO mo HampaBieHHIO
06.05.01 «buonnxxenepusi 1 OMOMHPOPMATHUKAY.

HporpaMMa paccMOTp€Ha Ha 3aCCIaHHUUN Ka(beﬂpm (1)I/ISI/IKO-XI/IMI/I‘-ICCKOI‘/’I 6I/IOJ'IOFI/II/I,

ouontxenepun 1 Gnonnpopmaruku 17.04.2024 r. mporokon Ne 15.
3aB. kadenpoi, 1.6.1., mpodeccop B.I1. Canosaposa @azwﬁ

Hacmoswas npocpamma, ne modcem Ovbimb 60cnpouzeedena Hu 8 Kaxou gopme 6es
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npeosapumenbHo20 NUCbMEHHO20 pa3peueHuss Kagheopvl-paspadomyuxa npozpammoi.
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