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Mporpamma gucumnnuHbl "IreHHas nHxeHepusa"; 06.03.01 "Buonorus”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHbl "IreHHas nHxeHepusa"; 06.03.01 "Buonorus”.

Mporpammy oucuunnmHel paspabotan(a)(n) npogeccop, A.H. (npodeccop) Wapunosa M.P. (kagpenpa mnkpobuonoruu,
LleHTp 6ronorun 1 nenarornyeckoro obpasoBaHuns), marsharipova@gmail.com

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OrnkK-11 CNOCOBHOCTbIO MPUMEHSITL COBPEMEHHbIE NpeacTasfeHns 06 ocHoBax

OUOTEXHONOrMYecKux 1 BrioMe ANLMHCKIX npon3BoacTs, reHHom NHXeHepuu,
HaH06V|OTeXHOJ'IOI'I/II/I, MONEeKynapHoOro MooennpoBaHns

OrK-7 CNOCOBHOCTBLIO NPUMEHATL 6a30Bble NPEACTABNEHUS 06 OCHOBHbIX 3aKOHOMEPHOCTSIX|
N COBPEMEHHbIX LOCTUXEHUSX FEHETVKU 1 CENEKLUN, O TEHOMUKE, MPOTEOMUKE

MNK-3 FOTOBHOCTbIO NPUMEHSATL HA Npon3BoacTBe H6a3oBble 06LWenpodeCCHOHaNbHbIE
3HaHWSA TEOpUM 1 METOLOB COBPEMEHHOI Buonorum

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

OcHoBHble cnocobbl knoHmposaHus JHK 13 pasnnyHbix NCTOYHMKOB

OCHOBHbIE TUMbI MONEKYNAPHbIX BEKTOPOB

MpuHUMNBI 1 KPUTEPUN KNIOHUPOBAHNS B OPraHn3Max pasHoro ypoBHS CNOXHOCTM;
OcHOBbI reHOMHMOPMALIMOHHOIO aHanunaa.

JonxeH ymeTtb:

anIMeHﬂTb TeopeTnveckmne 3HaHnsa 0 MONEeKynsapHOM KNIOHUPOBaHUM ang co3naHnsa HOBbIX MCKYCCTBEHHbIX
reHeTn4eCknx cCUCTem

OpUEHTMPOBATLCS B COBPEMEHHbBIX HanpaBNeHUsX MONEKYNSIPHOrO KIOHMPOBAaHWS AN PeleHNs NpakTUYeckux sanay
PasHOro YpoBHS CNOXHOCTY;

Pabotatb ¢ y4ebHO 1 Hay4HOW NMTepaTypoli CeTU NHTEPHET;
PaboTatb ¢ OCHOBHbIMU 6a3aMy faHHbIX reHoB U 6eNKoB, NCMNO0Mb30BaTb OCHOBHbIE NPOPaMMHbIE MPOAYKTbI ANS UX
aHanuaa.

JHonxeH Bnagetb:

(DYH,EI,aMeHTaJ'IbeIMI/I 3HaHUSAMN O CprKTypHOI7I opraHm3aunm reHoB nNpokKapuoT N 3yKapmoT N MexaHmnamax nx
aKCnpeccuu;

CTpaTermeVl nonyyeHuns peKOM6VIHaHTHbIX Monekyn, nyTaMm nx sBegeHnsd B OpraHn3mbl-peunmeHTbl
3HaHUSIMM O METOLONOrNN FreHHOWA MHXEeHepun NpokapunoT, XNBOTHbIX, pa0TeHVII7I N 4yenoBeka,
HaBbikamu CpaBHUTENbHOrO aHann3a reHoB 1 OUEHKW UX oparMeHToB

JonxeH OEMOHCTpupoBaTtb CNocoBHOCTb Y FOTOBHOCTb:!

Ha OCHOBE MONYYEHHbIX 3HAHWUI pellaTb Hay4Hble 1 NMPAKTUYECKME 3a8a4n METOLoNornei pekoMbrHaHTHbix JHK B
06nacTu reHeTNYECKO UHXEHEePUN BakTepPUii, APOXXKER, XMBOTHBIX U YENOBEKA.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

LaHHasa oncumnnmHa (mogynb) BKNtodeHa B pasgen "61.B.0M4.7 ducumnamHbl (Mogynu)" OCHOBHOW NPOGIECCMOHASBHOA
obpasoBatenbHol nporpammbl 06.03.01 "Bronorusi (He NPesyCMOTPEHO)" 1 OTHOCUTCS K 0683aTeNbHbBIM AUCLUMIUHAM.

OcBauBaeTcsi Ha 3 Kypce B 6 cemecTpe.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eauHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKoCTb ANCLMMVHBI COCcTaBnsieT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(oB).

KoHTtakTHasi paboTa - 52 yaca(oB), B TOM 4yucne nekuum - 22 yaca(oB), npakTnyeckme 3aHsTus - 30 4yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).
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Mporpamma gucumnnuHbl "IreHHas nHxeHepusa"; 06.03.01 "Buonorus”.

CamocTtositenbHas pabota - 38 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 18 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 6 ceMecTpe.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpPUpOBaHHOE No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
N Pa3.|1em=|\|'I gz;;;:nnuubl / Cemectp nx T;()g.z,gg:)l(()ocrb CaMo:L%sgfaanaﬂ
o P TsecKelaGoparopie

LIﬁ:&L.()&;gﬂerm MONEKYNSIPHOrO 6 4 4 0 6
2| koncrpynposanne. | 8 | 4 8 0 6
3.|Tema 3. MeToabl FEHHOW MHXEHEePUK 6 4 6 0 6
e HEEEE : :
i 6 | 4 6 0 8
6. ngngkgeHHaﬂ NHXeHepns 6 5 5 0 4

toro 22 30 0 38

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)
Tema 1. CTpaterust MOnexkynsipHoro KJIOHMpPoBaHUs

"eHHas nHXeHepus Kak Hayka, uenb, 3aga4n. OCHOBHblE TEOPETMNYECKME MONOXEHNS N NPEANOCHINKN AN pas3BuTns
reHHON NHXeHepuw. Nna3mnabl Kak BEKTOPHbIE MONEKYbI, KNacCuunkaums, xapakTepmucTnkm, npumeHeHne. CTpyktypa
nnasmuni. PectprkTasbl u opyrve chepMeHTbl, MICNONb3yeMble B FEHHOM MHXeHepuun. KOHTPOnb ncenepoBaHnii B obnactu
pekoMbrHaHTHbIX JHK. OcHOBHOW NpuHUMN nonyyYeHns pekombuHaHTHbIx JHK. Myt TpaHcgopmaumm
pekoMbuHaHTHon JHK.

Tema 2. Tunbl BeKTOPHbIX MOJIEKY/T U UX KOHCTPYUpOBaHue

TwWnbl BEKTOPHBIX MOMEKY: aMNANGIUKATOPbI, (PbIOXEH-BEKTOPBI, BEKTOPbI 9KCMPECCUN, BEKTOPbI CEKPeLnm, BHapHble
BekTOpbl. KOHCTpyMpoBaHne BEKTOPHBIX MONEKYN. BekTopbl Ha ocHoBe BakTepuanbHbix nna3mua. BekTopbl Ha ocHoBe
thara nambaa, of4HOHWTEBbIX cparos. KocMuabl, dparmMmnibl, goasmmabl. PET- BEKTOPbI, MHTErpaTNBHbLIE BEKTOPI.
WckycctBeHHbIE XpoMOcoMbl. KNOHUpOBaHWe CTPYKTYPHbIX FEHOB 3yKapUOT.

Tema 3. MeToabl reHHOW UHXeHepun

MeToabl reHHHOW MHXeHepun. CnuctemMa nonmMepasHoi LIenHon peakumm n ee npumeHeHue. MNLP B peanbHOM BpemeHw,
MUP c obpaTtHoit TpaHckpunTasoin. Metonbl cekseHunposarus OHK. MupodoctaTHoe cekBeHmpoBaHue,
HaHOTEXHONOMMN B OCHOBE CEKBEHMPOBAHUS HOBOrO NMOKONEHMWS, CEKBEHNPOBAHWE B PeanbHOM BPEMEHN,
TOPEHT-CEeKBEHMpPOBaHue. [porpammbl noncka OTKPbITON paMku cynTbiBaHus. BnottuHrn ona noeHtudpukaunn JHK,
PHK 1 6enkoB. TexHuka Nporynku 1 npbixXKOB MO XPOMOCOME.

Tema 4. 'eHHas UHXeHepus 6akTepuin U OPOXXKEN

eHHas nHxeHepus baktepuin. IHK-guarHocTuka. MonyyeHne KOMMepYeCKMX NPOAYKTOB - PECTPMKTa3, aCKOpPOUHOBOW
KMCNOTbl, aMMHOKMCNOT, aHTMOMOTMKOB. Bruoaerpanaums ToKCUYeCckmx coeauHeHnii. MnkpobHble nHcekTMumabl.FeHHas
NHXeHepus apoxcken. Jpoxxesble nnasmuibl. JpoxXesble BEKTOPbI U UX HA3HAYEHMWE: MHTEerpaTuBHbIe,
pennmkaTuBHbIE, SMMCOMHbIE, LLEHTPOMEpPHbIE. VICKYCCTBEHHBIE XPOMOCOMbI APOXXKEN.

Tema 5. 'eHHasa UHXeHepUsA pacTeHUN U XUBOTHbIX

"eHHas MHXeHepuns pacTeHnin. BekTopHas TpaHcopmaums ¢ noMollbo arpobaktepuin. OpraHusaums u CTpoeHme
Ti-nnasmuibl, CINSHWE NPOTONNACTOB, NEPEHOC reHOB PU3NYeCKNMN MeTodamu. lNpumMeHeHne penopTepHbIX reHOoB,
3KCMPEeCcCUs YyXepoaHbIX reHOB B xioponnactax. ['eHHas MHXeHepurs XNBOTHbIX. PekoMBrHaHTHbIE HakynnoBupychbl.
BekTopbl HA OCHOBE BMPYCOB M MOBMNbHBIX 3NEMEHTOB. Vicnonb3oBaHre peTpoBrpycoB, MUKpouHbekumin OHK,
CTBOJIOBbIX KNETOK, MCKYCCTBEHHbLIX XPOMOCOM L5 NONYYEHNS TPAHCTEeHHbIX XMBOTHbIX. KNOHMpoBaHWe ¢ NoMoLbio
nepeHoca sapa. lNpumeHeHne TpaHCreHHbIX XUBOTHbIX.

Tema 6. eHHasi MHXeHepUAa YenoBeKa
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Mporpamma gucumnnuHbl "IreHHas nHxeHepusa"; 06.03.01 "Buonorus”.

reHOTepaﬂI/ISI, OCHOBHblE MEeTOObl reHoTepanun: ex Vivo U in vivo. BI/IpyCHbIe CNCTEMbl 0OCTABKN TepaneBTUN4eCKNX
FeHOoB. HeBI/IpyCHbIe CNCTEMbI 0OCTaBKM reHoB. neKapCTBeHHble cpencrtea Ha OCHOBE OJINTOHYKNeoTaoOB. I'IporpaMma
"'eHOM yenoseka n ee npakTnyeckas 3Ha4MmoCTb. HacnencTtBeHHble 3a6onesaHnst u cnocobbl 13 npeononeHus.
nepCﬂeKTVIBbI reHotepaneBTn4eCckKnx nccnenoBaHuim. BI/IOVIH)KeHepHaﬂ TexHonorngd no co3anaHmo NOMHOLEHHbIX
XN3HECNoCOobHbIX B1ONOrnYecKnx opraHos.

5. MepeyeHb yue6HO-MeTOOMYECKOrO 0becnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuMnInHe (MOAyIHo)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTenbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4YHYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHSAOT 3a1aHusi, HanpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHnsauus caMocTosTenbHOM paboTbl 0ByHaoWMXCH PErNaMEHTUPYETCS HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKNIOYAS:

Mopsaok opraHM3aLmm 1 ocyLecTBIeHNs 06pas3oBaTenbHON AeaTenbHOCTH No 06pasoBaTefibHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoi depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMoCTOATENBHONM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIrO 06pasoBatensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuii) doenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) doenepansHoro yHusepcuTeta

M.P.lWapunosa Kypc nekuuii no reHeTM4ECKOR UHXeHepun. y4ebHoe nocobue -
https://kpfu.ru//staff_files/F935076354/Kurs.lekcij.po.geneticheskoj.inzhenerii.pdf

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNIUHE (MOOYI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPELNCTBA NMPOMEXYTOHHOM aTTecTaumm.

B cboHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynbTataM 06y4eHus Mo SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKIM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPWM OLIEHMBAHNS NS KAX 0o OLEHOYHOro CPEeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMblie K 0ecTBUSM 0byHatowmxcs,
LEMOHCTPVPYeMbIM pe3dynibTaTaM, 3aaHns PasnmnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6X0AUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYyMHA 0by4atowWwmnMcs B OAHOM U3 OBYX BapUaHTOB (MM60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BMAE - 4epe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnagnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NPaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAaHLMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0OYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NeYaTHbIX N3aaHnn GubnnoTeYHbIin
ooHA AonKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydatowmxcs no ProC 3++ - He
mMeHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

BLAST - http://www.ncbi.nih.gov/blast

Genetic Analysis / Eds. Griffits A.J.F., Gelbart W.M., Miller J.H., Lewontin R.C. - http://www.ncbi.nih.gov/book/molecular
genetic

Genomics / Brown E. 2-th ed. - http://www.ncbi.nih.gov/book/genomic

Modern Genetic Analysis / Eds. Giriffits A.J.F., Gelbart W.M., Miller J.H., Lewontin R.C - -
http://www.ncbi.nih.gov/book/molecular genetic

Molecular Cell Biology. /Eds.Lodish H., Berk A., ZipurskyS.L., Matsudaria P., Baltimor D., Darnell D. - 4-th ed. -
http://www.ncbi.nih.gov/book/molecular genetic

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtoauyeckme peKoOMeHaLumm

nekumm 06s13aTeNbHOE NOCELWEHVE NEKLMIA, KOHCTIEKTUPOBAHME U3NaraeMoro NeKTOpoM MaTtepuana rno
npeaMeTy, caMocTosiTenbHas pabota Had MaTepranoM, U3NOXEHHbIM B TEKLUSX C MPUMEHEHUEM
PEKOMEH0BAHHOW HAayYHON NMTepaTypbl MO NPeaMETY Y CaMOCTOSITENbHBIM MONCKOM Hay4YHbIX
0630pHbIX paboT Mo 0CBOEHHOMY MaTtepuany. Ha nekumsix ocoboe BHUMaHve yaensercs
06e3aTenbHOMY KOHCMEKTUPOBaHMUIO ONPEeaeNeHnil U TEPMUHOB.

npakTuyeckme | pekoMeHayetcs 0653aTenbHOE NoceleHne NPakTUHeckmx 3aHATUIR, CUCTEMATUYECKULLA MOWCK 1
3aHATMA OCBOEHUWE Hay4HOW NuTepaTypbl MO NpeaMeTy C Lenbio NOAroTOBKY K NPaKTUYECKUM 3aHSATUSM,
0CBO€EHMEe BUOMHGOPMATNHECKX METOIOB A1 MCMONb30BaHUS 6a3 AaHHbIX B X04€ NPaKTUYeCcKmX

3aHATMIA, BXOL W HaBblkn paboTa ¢ 6a3oii aaHHbIXx NCBI

caMocCTos- | cuctematmyeckas camoctosiTensHas pabota ¢ pekOMeH0BaHHOM Npenoasartenem nutepartypoi no
TenbHas MaTtepuianam NeKUMOHHbIX 1 MPaKTUYECKMX 3aHSTUIA, CAMOCTOSITENbHbIV MOWUCK HAYYHOW MHPOPMaLUK
pabota B 6a3ax AaHHbIX HAYy4YHbIX 3NEKTPOHHbIX BMONMOTEK, PEKOMEHLYETCS CaMoCToATENbHAS NpopaboTka u
OCBOEHUE M3NOXEHHOMO HA NEeKUMsX MaTeprana

3K3aMeH INs coayn aK3aMeHa peKkoMeHayecs CUcTeMaTn4ecKmne 1 perynsapHble 3aHATIs Nno NnpeaMeTy Ha
OCHOBE NEeKLMOHHOro Kypca npenoaasartensi, 0CBoeHNe 3aKOHCMEKTUPOBAHHOIO Ha NeKUMAX 1 Ha
NpakTUYeKux 3aHATUSIX Matepuana, pabota ¢ peKoMeH10BaHHOM Npenoaasartenem nurepaTypon,
peKoMeHAayeTca UCMoNb30BaHNe METOANYECKMX Pa3paboTok No Kypcy

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOrMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKaoUYas nepeyeHb NporpaMMHoro obecneyeHns U MHGOOPMaLMOHHbIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u HGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITENbHOM PaboThl 0BYYaAIOWMXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) Y OCHAlEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayaMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp Ans pacnedarky pasaaroyHbix MaTepuanos.
MynbTumeguintHas ayoutopums.
KomnbioTepHsbI knacc.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 6 13 9. Bl YHH

AR 5 AN LM O



Mporpamma gucumnnuHbl "IreHHas nHxeHepusa"; 06.03.01 "Buonorus”.

12, Cpeﬂ,CTBa apgantauumv npenogasaHusl ogUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMoTPeTb BO3MOXHOCTb MacwTabypoBaHus Tekcta u n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBieHNs KOHTEHTOM C KnaBuatypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHOOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NOoNMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHNEe ANCTaHUMNOHHBIX 06pa3oBaTenbHbIX TEXHONOMUIA ANs nepeaady MHopMauum, opraHn3aumm pasnmyHbIX
oOpPM MHTEPaKTMBHOW KOHTAKTHOM paboTbl oby4yatolwerocs ¢ npenonaeaTeneM, B TOM Yncne BebnHapoB, KOTopble MOTyT
6bITb NCMONb30BaHbI AJ151 MPOBEAEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMMOLENCTBNS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOrO 06y4eHns, NPOBELEHUS CEMMHAPOB, BBICTYMNEHNS C AOKNaAaMN U 3aLWUTbI BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3aunn KONeKTMBHO paboThbl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npononxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNUTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®ITOC BO n yyebHbiM nnaHom no HanpasneHuto 06.03.01
"Bronorns" n npogouno NoaroToBKM "He NPesyCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0/].7 'eHHas nHxxeHepus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 06.03.01 - Buonorus

Mpodomnb NOAroTOBKN: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

9O0P: M.P.llapvnosa 'Kypc nekuwmii no reHeTn4eckom nHxeHepun'-yuebHo-MeToanyeckme pecypchbl - Pexunm goctyna:
https://dspace.kpfu.ru/xmlui’handle/net/150086 (2019-03-14T07:02:49Z7), 120 c.

MukpobHas 6uotexHonorus [Tekct] / Mop pen. O. H. NnbuHckoit; M-Bo obpa3soBaHus Poc. depepaumm - KazaHb:
KasaH.roc. yH-1, 2007. - 424 c.

CasaHos, A.A. leHeTrka [OnekTpoHHbIN pecypc] / A.A. CazaHos. - CIM6.: JTTY um. A.C. MywkuHa, 2011. -264 c. - Pexum
noctyna: http://znanium.com/catalog/product/445036

BptoxaHos, A.J1. MonekynsipHasa mukpobuonorus / AJ1. BptoxaHos, K.B. Poibak, A./. HeTpycos; non pen. npod. A. U.
HeTtpycosa. - Mockga: /130-8o0 MockoBckoro yHusepcmuTeta, 2012. - 467 c.

JononHutenbHas nuteparypa:

Oumutpues, A.L. Broxumusi: YuebHoe nocobue [OnekTpoHHbli pecypc] / A. L. Oumntpues, E. L. AMbpocbesa. - M.:
Wspartenbcko-toprosas kopnopaums 'Oawkos n K-, 2012. - 168 ¢. - Pexum goctyna:
http://znanium.com/bookread.php?book=415230

Myxanbckuii B. A. BeeneHue B reHeTuky: YuebHoe nocobure [OnekTpoHHbIi pecypc] / B.A. Myxansckuii. - M.: HAL,
NH®PA-M, 2014. - 224 c. - Pexxum goctyna: http://znanium.com/bookread.php?book=419161

Buroxumusi: yuebHmk [SnekTpoHHblii pecypc] / Mog pen. E.C. CesepuHa. 5-e nag., ucnp. u gon. 2012. - 768 c. - Pexum
noctyna: http://www.studmedlib.ru/ru/book/ISBN9785970423950.html
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lMpunoxerve 3
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 06.03.01 - Buonorus

Mpodomnb NOAroTOBKW: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT UCMoNb30BaHWE Cleaytolero NporpaMMHoro obecneyeHns u
VNHGOOPMALMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader X| nan Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUN B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyyatowmmes. MHoronpodounbHbli 06pasoBaTtenbHblii
pecypc "KoHcynbTaHT CTyOeHTa" SBNSETCS 3NeKTPoHHON bubnuoTtedHoi cuctemoit (36C), npenoctasnsatoweli 4ocTyn
yepes ceTb VIHTEpHET K yuebHoM nnTepatype 1 LOMONHWUTENbHBIM Matepuanam, NpMobpeTEHHbIM HA OCHOBAHUM NPSMbIX
[LOroBOPOB C npasoobnanarensmm. MNonHOCTLIO COOTBETCTBYET TPEHOBAHMSAM (oeiepanbHbIX FOCYAaPCTBEHHbIX

06pa3oBaTe/bHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMMIEKTOBAHMIO BBNNOTEK, B TOM YACIE NEKTPOHHbIX, B
4yacTu POPMUPOBAHMS POHLOB OCHOBHOW ¥ OOMONHUTENBHON NMTEepaTypbl.

CtpaHnua 9 13 9.




