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Mporpamma aucumnnuHbl "MonekynsipHas 6uotexHonorus"; 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 aucumnnuHbl "MonekynsipHas 6uotexHonorus"; 06.03.01 "Buonorus".

Mporpammy oucuunnuHel paspaboTtan(a)(n) npogeccop, O.H. (npodpeccop) baraesa T.B. (kachenpa buoxummu,
6uoTtexHonorum n dapmakonorum, LieHTp 6uonorun n neparorndeckoro obpasosanus), Tatiana.Bagaeva@kpfu.ru

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

MK-8 CNocobHOCTbO NCMONb30BaTbh OCHOBHbIE TEXHUYECKME CPeaCcTBa novcka
Hay4HO-61OoNornyeckoin MHGopMaLMm, yHMBepcanbHble NakeTbl NPUKIaaHbIX
KOMMbIOTEPHbIX NPOrpaMM, cosnaeatb 6a3bl aKCNepuMeHTanbHbIX BMONOrnYeckmx
NaHHbIX, paboTaTb ¢ 6MONOrnMYeckoin nHgopmMaumen B rnobanbHbX KOMMbOTEPHbIX
ceTsx

Obyvarowmitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:
CoBpeMeHHble [OCTUXEHNS (oyHOaMeHTaNbHbIX B10NOrMYecKnx Hayk 1 GMOMeLNLMHCKUX TEXHONOT WA,

OCHOBHbIX NPOAYLIEHTOB W CMOCODObI NONy4YeHUst BUOTEXHONOMMYECKMX NNIEKAPCTBEHHbBIX BEILECTB, UX (OU3NYECKME,
XUMMYECKME U (DapMaKonormyeckre CBOMCTBa.

MHHOBaLMOHHbIE NyTV CO34aHUs 1 COBEPLLEHCTBOBAHWS NEKAPCTBEHHbBIX CPEACTB HA OCHOBE LAHHBIX FTEHOMUKY,
NPOTEOMUKU 1N BUOVHPOPMATUKM.

JonxeH ymeTtb:
COBEpPLEHCTBOBATb CMNOCOBHOCTL BUONPOAYLIETOB K CUHTE3Y LieneBbiX MPOayKTOB.
MoaepH/n3npoBaTb BUOTEXHONOTMYECKIWIA MPOLECC C LENbIO MONYYEHNS BbICOKOKAYECTBEHHOTO KOHEYHOrO NPOayKTa.

JonxeH Bnanetb:
DUINKO-XUMUYECKMMU, MUKPOBNONOrNYEeCKMMM U BUOXMMNYECKMMM METOAAMWN aHaNN3a.

CnocobHOCTbIO pelaTb CTaHbapTHbIE 3a4a4n NPOGIECCHOHANBHON AEATENbHOCTM C NCMONb30BaHNEM
VHPOPMAaLMOHHBIX 1 B1bnmorpagunyeckmx pecypcos.

3HaHUAMN HanvcaHus Te3MCOB U cTaTel Nno pas3pabaTtsiBaeMoi TeMe, CUCTEMOV NMPUEMOB, NMO3BOMSIIOWMX MOyYaTh
HeobxoaMMyto MHCPOPMAaLIMIO N3 MHTEPHET-PECYPCOB.

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!

OCYLI.I.eCTBﬂﬂTb pa3H006pa3Hb|e TexHonorn4yeckue npoueccobl npom3esoncTtea.

PerynupoBsaTb 1 COBEpLWEHCTBOBATb BMOTEXHONOMMYECKMIA MPOLLECC C LENbIO MOJTyYEHWS BbICOKOKAYECTBEHHOMO
KOHEYHOrO NpoLyKTa.

NPUMEHEHWSI TEOPETNYECKMX 3HAHWA O COBPEMEHHOI MONEKYNISIPHOM BMOTEXHONOTUK, ee HasHadYeHUu, u ee Byayliem;

Vcnonb3oBaTb 3HaHWS pesynbTaTtoB reHHOM N KNEeTOYHOW MHXEHepUU B 6VIOTeXHOJ'IOFVII/I;

OPVEHTNPOBATLCS B BOMPOCaX MOMNEKYNSPHON GUOTEXHONOrMK 1 y3KocneLuuanbHbIX BONPocax MONeKynspHoM
OMoTEeXHONOrnN.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO
LaHHaa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.11 OucuunanHbl (Mogynu)" OCHOBHOM NpodhecCnoHanbHoM

obpazoBatenbHol nporpammbl 06.03.01 "Bronorusi (He NPesyCMOTPEHO)" U OTHOCUTCS K AMCUMMNANHAM MO BbIGOpY.
OcBavBaeTcs Ha 4 Kypce B 7 CeMecTpe.

3. O6bem gucuMnInHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUeM KONMYeCcTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeEMKOCTb AUCLIMINANHBI COCTABASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 64 4aca(oB), B TOM Yncie nekuum - 32 yaca(oB), npakTuyeckune 3aHsTus - 0 yaca(os),
nabopatopHble paboTbl - 32 yaca(oB), KOHTPONb CAMOCTOSITeNbHOM paboThl - 0 Yaca(os).
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Mporpamma aucumnnuHbl "MonekynsipHas 6uotexHonorus"; 06.03.01 "Buonorus".

CamocTtosiTenbHas pabota - 26 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 54 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMINHDI: 3K3aMeH B 7 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 un yachbl
KOHTaKTHOW paboThbl,

Paspenbl [UCLUUNNVHDI MX TPyAOEeMKOCTb
N nenbl gucumnn / Cemecrp) (3 wacax) CamocTosiTenbHas
monyns pabora
MpakTnyeckunelabopaTopHbie)
KL
Jlekumn 3aHATUA pa6ortbl

Tema 1. BeeneHve. MonekynapHas

61oTEXHONOr NS Kak rnaBHoe
1. _ 7 2 0 0 2

HanpasneHue B pa3suTuM obLiei

6uoTexHonormu.

Tema 2. OCHOBHblE 3NEMEHTbI U
npouecchl, UCNONb3yeMbIe B
MONEKYNSIPHOM BroTexHonoruN.
Buonornyeckune cnctemsl,

2. [ucnonb3yemblie B MONEKYNSPHOMN 7 3 0 0 2
6roTexHoONOrMn. XMMn4eCKnin CUHTES,
onpeneneHne HykneotTuaHom
nocnenoBaTefbHOCTV U aMnNAnnKauuns
OHK.

Tema 3. TexHonoruns
pekoMbuHaHTHbIX JHK.
3. |OnTumMmsaumsa akcnpeccun reHos, 7 2 0 8 2
KNOHMPOBAHHBIX B NPOKAPMOTUYECKMNX
cuctemax.

Tema 4. MNony4eHrne pekoMBUHAHTHbIX
4. |6enKOB C NMOMOLLBIO 3YKAPUOTUHECKUX 7 3 0 0 2
cucTem

Tema 5. HanpasneHHbI MyTareHes u
5. 7 3 0 8 2
reHHasl MHXeHepusi 6enkoB..

Tema 6. MonekynspHas
6UOTEXHONOrNSI MUKPOBNONOTrMYECKUX
nctem buot
6. [cneTe oTexHonorn4yeckme 7 3 0 8 4
npouecchl Npu y4acTum
PEKOMOUHAHTHbBIX MUKPOOPraHN3MOB.

Tema 7. MegnumHa un

MMMyHOBMOTEXHONOMUSA
7. [Mukpobuonornyeckoe NnpomM3BoaACTBO 7 2 0 8 2
NekapCTBEHHbIX CPEenCTB.

Tema 8. BakuunHbl. MonekynsipHas
8. JunarHocTumka. 7 2 0 0 2

Tewma 9. Vicnonb3osaxue
PEKOMBUHAHTHBLIX MUKPOOPraHM3MOB
ONs NoflyYeHnss KOMMepYecKmnx

9. |NpOAyKTOB PA3NNYHOro Ha3HaAYEeHMS. 7 3 0 0 2
Buoperpanaums TOKCUYHbIX
COeVHEeHWIA 1 yTUnn3auns
6romacchl.

Tema 10. Cenbckoe X035ACTBO 1
aKonorust baktepun, ctTumynupyowme

10. pocT pacTeHuit. MukpobHble / 8 0 0 2

NHCEeKTULMIbI.

CrpaHnua 4 n3 12.
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Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
Jlekumn 3aHATUSA pab6orthbl
Tema 11. MonekynsipHas
B61OTEXHONOI NS 3YKapUOTUYECKUX
cucteMm MeHHas uHxeHepus
. pacTeHunii: MeTogonorusa n 7 3 0 0 2
npuMeHeHue. TpaHCreHHble
XUBOTHbIE.
Tema 12. MonekynsapHas reHeTuka
12. yenoBeka. ['eHHas Tepanus. 7 3 0 0 2
Ntoro 32 0 32 26

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)

Tema 1. BeeoeHune. MonekynsipHasi GUOTeXHONOrUs Kak rnaBHoe HanpasfeHue B pa3BUTUK obLLei
6uoTtexHonorun.

MonekynsipHas 6MOTEXHONOrUS Kak rnaBHOE HanpaBneHue B pa3enTum obuwein 6uotexHonormu. BosHnkHoBeHWE
MOMEKYNSAPHON BUOTEXHONOrMI 1 CTOPUS ee pa3BnTUs. MonekynspHo-6noTexHonormyeckas peeonouuns B Gronorun.
TexHonorus pekombuHaHTHbIX JHK. Hanexabl n onaceHus. Kommepumanusaums MonekynsipHon 61oTexHonormu.

Tema 2. OCHOBHble 3N1eMEeHTbI U NPOLLEeCChl, UCMONb3yeMble B MONIEKYNSiPHOM 6uotexHonorun. Buonornyeckue
CUCTEMbI, UICNOJNIb3yeMble B MONEKYNSIPHON OMOTEXHONOIrMU. XMMUYECKUIA CUHTE3, onpeaeneHne HyK1eoTuaHoN
nocneposatenbHocTU U amnnamukaums OHK.

OCHOBHbIE 3N1EMEHTbI 1 MPOLIECCHI, UCMONb3YyeMble B MonekynsipHoi 6uotexHonorun. Ctpyktypa OHK. Pennukaums.
Pacwundpposka reHetunyeckon nHgopmauum: PHK u 6enok. TpaHcnaums. Perynauus tpaHckpunumm y 6aktepuit.
Perynauns TpaHckpunummn y sykapmor.

Bronornyeckne cncteMbl, UCMONb3YEMbIE B MONEKYNSIPHOM BuoTexHonorum. MNpokapuoTsl 1 aykapuoTbl. Escherichia coli
1 Saccharomyces cerevisiae kak OCHOBHble B1MoareHTbl B pa3paboTkax MONeKynspHO-reHeTUYECKNX UCCEeN0BaHWIA.
KynbTypbl aykapmoTu4eckumx KneTok.

XuMuyecknii CUHTE3, onpeneneHne HyKneoTUOHOM nocneaosarenbHocTy 1 amnnmmkaums JHK. Xumuyeckuin cuHTes
OHK. docopamnantHelin Mmeton. NprMeHeHne CUHTE3MPOBAHHbBIX ONUroHYKNeoTuaos. CMHTe3 reHoB. MeToapl
cekseHuposaHusa JHK. MNonumepasHas uenHas peakums.

Tema 3. TexHonorus pekom6uHaHTHbIx JHK. OnTMn3aumsa akcnpeccum reHoB, KNIOHMPOBaHHbIX B
npoKapruoTU4ecKmx cuctemax.

Pectpuumpytowme sHooHykneasbl. [nasMuaHble BekTopbl. TpaHcdopmaums n ot6op. CoznaHne u CKPUHUHT BubnuoTex.
KnoHnpoBaHve CTPYKTYpHbIX FEHOB 3yKapuoT. BeKTopbl M BEKTOPHbIE CUCTEMbI A1 KNOHUPOBAaHNS KPYMHbIX
pparmeHToB OHK. Bektopbl Ha ocHoBe H6akTepuogpara. Kocmnabl. [eHeTnyeckas TpaHcpopmaums npokapmorT.
MNepeHoc OHK B E. coli. SnekTponopauns. KoHbloraums.

OnTUMM3aLms 3KCMPECCUN FEHOB, KIOHMPOBAHHBIX B NMPOKapUOTUYECKMX cucTeMax. Perynnpyemole NpoMoTopb.
3Kcnpeccus reHoB NPV y4acTun CUNbHbBIX Perynnpyembix NpoMoTopoB. KpynHomacitabHele cuctemsbl. icnonsaoBaHue
LN 3KCMPEeCccUn reHoB Apyrx MKPOOPraHn3MoB. XuMepHble 6enku, ux paclienneHune n npuMeHeHue.
TpaHcnsaumMoHHble aKcnpeccupytowme BekTopbl. CTabunusaums 6enkos. VHTerpaums vyxeponHoi JHK B xpoMocomy
x03suHa. MNoBbllweHne agdhekTUBHOCTM cekpeummn. MeTabonvyeckas neperpyska 06 bekToB.

Tema 4. MonyyeHne peKOMOUHAHTHBIX 6ENKOB C MOMOLLbIO 3YKapUOTUYECKMX CUCTEM

Cuctembl akcnpeccum Saccharomyces cerevisiae. Bektopbl ana S. cerevisiae. [Npsimas akcnpeccus B S. cerevisiae.
CekpeLus reTeponormyHbix 6enkoB, CMHTE3MPYEMBIX S. cerevisiae. [lpyrne 4pPOXXKEBbIE CUCTEMbI IKCTPECCUM.

CvHTEe3 NOBEPXHOCTHOroO aHTUreHa Bupyca renatuta B. CuHTtes 6biubero nuaoumma C2. CucTeMbl aKcnpeccumn ¢
MCMONb30BaHMEM KYNbTYp KNEeToK HacekoMbix. CucTema sKCrnpeccupyowwmx BEKTOPOB Ha 0CHOBe 6aKynoBMpPYCOB.
MonyyeHne pekoMbrHaHTHbIX Hakynosupycos. Co3naHne YenHO4YHOro BekTopa Ha ocHoBe 6akynosupycos ans E. coli n
KNeToK HacekoMbix. BblaoeneHvne pekoMbuHaHTHoro 6enka U3 Knetok HaceKoMbIX C MOMOLLb0 adddPUHHOMO CBSI3bIBAHUSI.
dkcnpeccupytowme BekTopbl Ans paboTbl ¢ knetkamu maekonuTatrowmx. CenekTuBHbIE MapKepHbIe reHbl. IKcnpeccust
[BYX KNOHVPOBAHHbIX FTEHOB B OHOW KNETKe MIEKOMUTAaOWMX.

Tema 5. HanpaBneHHbI MyTareHe3 v reHHasi MHXeHepusi 6enkoB.

KETPOHHBH
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HanpasneHHbili MyTareHes: metogmka. OnnroHykneoTna-HanpasneHHbl MyTareHes ¢ ucnonb3dosaHuem JHK doara M13.
OnnroHykneoTna-HanpaBneHHbI MyTareHea ¢ ucnonb3osaHuem nnasmuaHoin JHK. OnnroHykneoTna-HanpaBneHHsbI
myTareHes ¢ ncnonb3osanvem MNMUP-amnandpmkaumm. CnyyaiHbii MyTareHes ¢ NCMOMb30BAHNEM ?BbIPOXAEHHbIX?
OfIUrOHYKNEeOTUAHbIX NpariMepos. CrnyvaiHbl MyTareHe3 ¢ MCNoNb30BaHWEM aHANOroB HyKNeoTnaos. [eHHas
nHxeHepus 6enkos. ObpasoBaHVe NONONHUTENBHBLIX ANCYNbMAHBIX CBA3E. 3aMeHa acnaparvHa Ha gpyrue
AMUHOKMCNOTbI. YMEHbLUEHME Yncna cBoOOHbIX CyNbdpruapunbHbix rpynmn. MosbleHne qoepMeHTATUBHON akTUBHOCTY.
N3meHeHre NnoTpebHOCTM hepMEHTOB B METANNIMYECKMX KOdhakTopax. IaMeHeHne cneumgruiHoCTU oepMeHTa.
MoBbiwWeHWe cTabUNbHOCTH U CNELMGIUIYHOCTM (hepMeHTHOro benka.

Tewma 6. MoneKynﬂpHaﬂ 6uoTexHonorus MVIKpOﬁVIOﬂOI'I/I'-IeCKVIX cuctem buorexHonornyeckue npouecchbl npu
yyactum peKOM6VIHaHTHbIX MUKPOOPraHN3moB.

PocT MukpoopraHuamos. Meproanyeckas kynoTypa. MNeproanyeckas kynbTypa ¢ nobasneHvrem cybctpaTa.
HenpepbiBHas kynbTypa. MoBblweHne athdekTUBHOCTU doepMeHTauun. KynbTypbl C BBICOKOW MNOTHOCTBIO.
BuropeakTopbl. TUNUYHbIE KyprHOMAacWTabHble CUCTEMbI doepMeHTauun. [ByxcTyneHyaTas pepMeHTaums B TaHLeMHbIX
apnudTHBIX BropeakTopax. [ByxcTyneHyaTas pepMeHTaums B OJHOM PeakTope C MeXaHWYeCKUM NepemMeLlBaHNEM.
Mepuoanyeckas pepMeHTaums n nepuoauyeckasl goepmeHTauus ¢ nobaeneHvem cybetpara. Coop kneTok.
Paspywerue knetok. JanbHeliwas obpaboTka. Contobunusaumst 6enkos

Tema 7. MegnuuHa v I/IMMyHOﬁVIOTeXHOHOFVIil MMKpoﬁuonomquKoe npon3BoOCTBO JieKapCTBEeHHbIX CpencCTB.

INNekapcTBeHHble npenapaTtbl. IHTepdepoHbl Yenoseka, Noy4YeHHble METOLOM FreHHOW UHXeHepuun. TOpMoH pocTa
4yenoBeka, NoMyYeHHbI METOLOM FeHHOW MHXeHepun. ONTMmn3aums reHHon akcnpeccun. depmeHTbl. MOHOKNIOHaNbHbIE
aHTUTENa Kak NekapCcTBeHHble cpeacTea. MMOpuaHbie MOHOK/IOHANbHbIE aHTUTENA YenoBeka 1 Mblwu. Mpon3BoacTBoO
aHTuTen ¢ nomouwbto E. coli . JlekapcTBeHHble cpeacTtea npotms BUY.

Tema 8. BakuuHbl. MonekynsipHasi auarHocTuvka.

PasnuyHble Buabl BakUWH. BakuuHbl, nony4eHHble METOOAMU reHHoMn NHXeHepun. eHHas NMMYHWN3aLNA. BaKTepI/II/I Kak
CNCTEMbl OCTAaBKMN aHTUIEeHOB.

MonekynsipHas nuarHocTvka. Metogpl UMMyHOAMArHOCTUKU. DEPMEHTHBIN MMMYHOCOPOEHTHBIV aHanus.
MoHoknoHanbHble aHTuTena. ObpasosaHue 1 0T60p rMBPULHLIX KNETOK. MaeHTudmKaumns rmbpuaHbIX KNETOUHbIX
NIVHWIA, cexpeTupytowwmx cneundudeckme aHtutena. Cuctemsl JHK-onarHoctvku. MbpuansaunoHHble 30HIbI.
HepannoaktueHble MeToabl getekunn. leHoMHas paktunockonus. Micnonb3osaHme nonumopdHbix JHK-mapkepos.
MonekynsipHas LuarHocTvka reHeTM4eckux 3abonesanmii. NepcnekTuBbl UCNONb30BAHUS MONEKYNSIPHOW OUArHOCTUKN.

Tema 9. Ucnonb3oBaHue peKOMGVIHaHTHbIX MUKPOOpPraHM3moB Osisa nojny4yeHns KOMMep4eCKuUxX NnpoaykTtoBs
pa3nnyHoro HasHa4eHwus. Buo.uerpa.u.au.ua TOKCUYHbIX COeANHEeHUN U yTUnu3auus 6uomacchl.

CuHTe3 L-aCKOp6I/1HOBOI7I kucnotbl. CuHTe3 nHauro. CUHTE3 aMUHOKUCIOT. AHTUONOTUKMN. KJ'IOHI/IpOBaHI/Ie reHos
61OCUHTE3a aHTMONOTUKOB. CMHTE3 HOBbIX aHTUONOTIMKOB. YCOBepLI.IeHCTBOBaHI/le npon3eoncTtea aHTNOMOTMKOB.
EI/IOI'IOJ'II/IMeprZ KCaHTaH, MeNnaHuH, Kay4dyk, nonnmrnaopokcmnankaHoarhbl.

Buonerpanaumns TOKCUYHbIX COEAMHEHW 1 yTunusaums 6romaccsl. Metabonnueckue nytv buoperpanauumm
KCEHOBMOTMKOB, CO3LaHHbIE METOAAMU FrEHHOM MHXEHeprU. YTunusaums kpaxmana u caxapos. [poMblwneHHoe
NMPOV3BOLCTBO (PPYKTO3bl M 3TaHONA. [MonyyeHue cunoca. YTunusaums uennonosbl. KOMAIOHEHTbI MMTHOLENIONO3bI.
BbloeneHne npokaproTUYECKMX LENnnonasHbix FeHOB. BoloeneHne aykapuoTmyeckux LensnionasHbiX reHoB.
MaHunynsumm ¢ LennonasHeIMy reHamm.

Tema 10. Cenbckoe X035IMCTBO U aKonorus baktepuu, cTumynupytowme poct pacteHUin. MUKpo6Hble
MHCEeKTULMAbI.

dukcaums asoTa. [eHHast HXeHepusi Knactepa reHoB HUTporeHasbl. ObpasoBaHue kny6eHbkoB. KOHKypeHUmMst cpenm
opraHnamoB, obpasytowmx knybeHbkn. Manunynsumm ¢ reHamm 06pa3oBaHust Kyb6eHbKoB. BMOKOHTPOMb NaToreHHbIX
MUKPOOPraHnM3moB. Cuaepoopbl. AHTMOMOTUKM. DepmeHTbl. O6pa3oBaHMe KPUCTANNOB NbAa Y aHTUPPU3HbIE Benku.
CTumMynsums pocTa pacteHuii cBOO60LHOXMUBYLWMMUN BaKTEPUSIMU.

MukpobHble MHcekTUUMAbL. TOKCUH, cuHTe3upyeMsblii Bacillus thuringiensis. MexaHnam neicTems n ncnonb3oBaHue.
M oeHTudmkaums reHoB TOKCMHOB. ['eHHas NHXEHepns reHoB TOKCMHOB B. thuringiensis. BakynoBupycbl kak MHCTPYMEHT
6rokoHTpons. MexaHnam gecTBus. YcuneHne GMOKOHTPONS C MOMOLLLK FEHHON NHXEHEPUN.

Tema 11. MonekynsapHas 6uorexHonorus 3yKapuoTnyeckux cuctem N'eHHas UHXeHepUA pacTeHN: MeToaoNnorus
1 npumeHeHne. TpaHCreHHble XUBOTHbIE.

TpaHcgopmMaums pacteHuin Ti-nnasmunoon ns Agrobacterium tumefaciens. BekTopHble cuctembl Ha ocHose Ti-nnasmua.
dursmnyeckne MeTombl NepeHoca reHoB B pacTutenbHble kneTkn. bombapavposka Mukpodactuuamu. MNprumeHeHne
penopTepHbIX reHOB NPY TPaHCAOPMaLIMM KNETOK PacTeHWn. DKCNEPUMEHTbI MO SKCMPECCUN HyXEPOAHbIX FreHOB B
pacteHunsx. BoloeneHve pasnnyHbiX NpOMOTOPOB U UX UCMOMb30BaHNE.

BeeneHve vyxepoHbix reHoB B xnoponnactHyto OHK. MonydeHre TpaHCreHHbIX pacTeHni, He cofepXalinx MapKepHbIX
rEeHOB.

"eHHas MHXeHepWsl pacTeHW: NpUMeHeHVe. BbiBeieHe pacTeHuid, yCTONYMBBIX K HACEKOMbIM-BPELMTENSIM, BUPYCaM 1
repbuunpam. PacteHus, ycTonumeble K rpubam n 6aktepusim. MNonydeHne pacTeHuii, NpoTUBOCTOAWMX
HebnaronpusiTHeIM BO34ENCTBUAM 1 cTapeHuto. OkucnuTtenbHblii cTpecc. Conesoii ctpecc. Co3peBaHue Nnomnos.
NameHeHre okpacku LBETKOB. I3MeHeHWe NnweBo LEHHOCT pacTeHnin. AMUHOKUCNOTLI. Jlunuabl. iameHeHne Bkyca u
BHELWWHero Bnaa nnonos. PacteHns kak 6ropeaktopbl. AHTUTENa. Monvmepsl. YyxepoaHbie 6enkn, akkyMynupytowmecs B
cemMeHax.
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TpaHCl'eHHbIe XWNBOTHbIE. TpaHCFeHHbIe MbllWn: MmeTogonorus. VicnonbaosaHune PEeTpOoBUNPYCHbIX BEKTOPOB. MeTon
MI/IKpOI/IH'beKLI,VII7I IHK. Micnonb3oBaHune MOANPUNLMPOBAHHbBIX 3M6pI/IOHaJ'IbeIX CTBOJTIOBbIX KNETOK. KﬂOHI/IpOBaHI/Ie C
NOMOLLbIO NepeHoca a4pa. I'IepeHoc FeHOB C MOMOLWbIO NCKYCCTBEHHbIX OPOXXEBbIX XPOMOCOM. TpaHCl'eHHbIe MbILLN:
NnpuMeHeHne. TpaHCFeHHbII7I prng||7| pOFaTbIVI CKOT. TpaHCl'eHHbIe OBLbl, KO3bl 1 CBUHbW. TpaHCFeHHbIe nTnUbl N pbl6b|.

Tema 12. MonekynsapHasa reHeTuka yenoseka. 'eHHas Tepanus.

["eHeTnYecKoe cuenneHme N KapTupoBaHne reHoB Yenoseka. [oCTpoeHne reHeTMYeCcKmx KapT XPOMOCOM Yenoseka.
"eHeTn4eckuii nonuMopgounam. MonuMopdgunam. KaptmpoBaHue nokyca reHeTudeckoro 3abonesaHust B onpenesieHHoM
palioHe XPoMOCOMbI. [TOCTpOEHNE MyNbTUNOKYCHBIX XPOMOCOMHBIX KapT YenoBeka. Jlokannsaums reHa 3abonesaHust Ha
kapTe cuenneHus. KnoHvpoBaHue reHoB 3aboneBaHuii Yyenoseka. BbisiBneHne Mytaumii B reHax YenoBeka.
®dyHKUMoHanbHoe kapTnposaHme. KaHgnaoatHoe kaptuposaHume. Mo3numMoHHOe KapTMpOBaHue.
Mo3numoHHO-KaHangaTHoe kapTuposaHme. Nporpamma ?"eHoM Yyenoseka?.

"eHHas Tepanus ex vivo. ['eHHasa Tepanus in vivo. BupycHble cucTemMbl [OCTaBKM reHoB. PeTpoBMpPYyCHbIE BEKTOPbI.
ALeHOBMPYCHbIE BEKTOPbI. BekTopbl Ha OCHOBE afeHo0accoLMMPOoOBaHHbIX BUPYCOB. BekTopbl Ha OCHOBE BMpYyca
npocTOro repneca. HeBupycHble CMCTEMbl AOCTaBKM reHoB. AKTMBaUNS NpeawecTBeHHMKA NeKapCTBEHHOro BelwecTsa
(?nponekapcTtea?). JlekapcTBeHHbIE CpeacTBa Ha OCHOBE ONWUIroHykneoTnaoB. CuHTe3 ?aHTucMbicnoBbix? MPHK in vivo.
?AHTUCMBICNIOBbBIE? ONMIOHYKNEOTMAbBI Kak NekapcTBeHHble cpeactea. OnMroHykneoTuapl, CBs3biatolmecs ¢ 6enkamu:
AHTUTPOMBUHOBRLI anTamep. Prnbo3mMmbl Kak NekapcTBeHHble cpeacTea. Koppekuus reHeTu4eckux 1edoekTos ¢
MOMOLLbIO ONIUrOHYKNEOTUOOB.

5. MNepeueHb yue6HO-MeTOAMYECKOrO 0becnevyeHns O cCaMOCTosITeNbHOW paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moaysto)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbIMONHASTCS Mo 3aaHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHasi pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TEM (pasnenos) AUCLUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT y4ebHY10, Hay4HYIo 1 CMPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a4aHusl, HanpaseHHble Ha 3aKpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPOO MO AMCUUMNMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumn 1 ocylecTBleHNs 0bpasoBaTenbHO AeaTenbHOCTY No 06pasoBaTefibHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpenst 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTMBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEAEeHUIA"

YcTae cheaepanbHOro rocyapcTBeHHOro aBTOHOMHOrO obpasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocyapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) coenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNINHE (MOAYNI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHble Ha NPOBEpKyY
OCBOEHUS KOMMETEHUMIA, B TOM YMCNe 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPeLCTB BK/loYaeT OLEeHOYHble
CpeLncTBa TeKyLWero KOHTPONS 1 OLEHOYHbIe CPeICTBa NPOMEXYTO4YHOM aTTecTaumm.

B ¢hoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NMNAHUPYEMBIM pedynbTataM 06y4eHUs No LUCLUMNANHE (MOLYNIO);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AMCUMNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;
- KPUTEPUM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasndaeMble K OEenCcTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUMpPYyEMbIM pe3yfibTataM, 3adaHns pa3/indHbIX TUMOB.

DOHL OLLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeyeHb nuTepaTtypbl, HEO6XOAUMOW AN OCBOEHUS AUCLIMIMINHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3ydeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOoM nuTepatyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):
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- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

BuoTtexHonorus - http://www.biotechnolog.ru
Brodpain - http://biofile.ru/bio/16287.html
Mot reHoM - mygenome.ru

9. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)

Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumn NayyeHune ancumnnuHbl dapmauestTuydeckast GoTeXHONOrUst MPU3BaHO HE TONBKO YriybuTb 1
3aKPENUTb 3HAHNS, NMONyYEeHHbIE Ha ayAMTOPHBIX 3aHATUSIX, HO U CNOCOBCTBOBATb Pa3BUTUIO Y
CTYLlEHTOB TBOPYECKUX HABLIKOB, MHULIMATMBbLI 1 OPraHn30BaTb CBOE BPEMSI.

WNayyeHne ancumnnuHbl BKIOYaeT:

- YTEHWEe CTyAEeHTaMN PeKOMEHA0BAHHOW NUTEPATYpPbl Y YCBOEHME TEOPETUYECKOro Matepuana
LNCUNNNHBI;

- 3HaKOMCTBO C VIHTepHET-UCTOYHMKaMK;

- MOArOTOBKY K pasfnyHbiM popMaM KOHTPONS (TECTbl, KOHTPOMbHbIE PaboTbl, KONNOKBUYMbI);

- MOArOTOBKY U HanucaHue pedpeparos;

- BbIMOMHEHUE KOHTPONbHbIX paborT;

- OTBETbI HAa BOMPOCHI MO Pa3NNYHbIM TEMaM OUCLMMVHBI B TOW MOCNEN0BaTENbHOCTU, B KAKOM OHM
npeLCcTaBNeHbl.

MnaHnpoBaHWe BPEMEHU, HEOBXOAMMOro Ha U3YYeHNe ONCUMNIMHLI, CTYAEHTaM Jy4le BCero
OCYLLECTBNATL BECb CEMECTP, NpeaycMaTpuBasi Npu 3TOM pPerynsipHoe NoBTOPEHWE Matepuana.
Matepuan, 3aKOHCNEKTMPOBAHHBIE Ha NEKUMsX, He06X0AUMO perynspHo npopabarsiBatb U
LOMOJHSATE CBEAEHUAMU U3 OPYTUX UCTOYHWKOB NMTEPATYPbl, NPeACTABNEHHbIX HE TOMbKO B
nporpamme OVUCUMMNVHBI, HO 1 B MEPUOANYECKUX N3AAHUSX.

Mpv U3y4eHnn OMCUMNMHBI CHa4Yana HeobxoAMMO Mo Kax 4oV TEMe MPoYnTaTh PEKOMEHA0BAHHYIO
nMTepaTypy 1 COCTaBUTb KPaTKUA KOHCMEKT OCHOBHbIX MOSTIOXEHWIA, TEPMUHOB, CBEAEHUA, Tpebyowmnx
3aMoMVHaHVs U SBNSIIOLLMXCS OCHOBOMONAraolyMmn B 3TOM TeMe A1l OCBOEHUS MOCNeayoWmX Tem
Kypca. [lns pacwmipeHns 3HaHns no AUCLMNIMHE PEKOMEHYEeTCS UCNONb30BaTh VIHTepHET-pecypchl;
MPOBOAWTL MOUCKM B PA3NINYHBIX CUCTEMAX 1 UCMONb30BaTh MaTepralbl CaliToB, PEKOMEHJOBaHHbIX
npenonaeatenem.

nabopatopHbie| Ons BbinonHeHus nabopaTopHbIx paboT CTyaeHTY HEOBX0AMMO: NPOYNTaTh TEOPETUYECKINIA MaTepuarn;

paboTbl BHMMATENbHO NPOYUTATh 3aAaHne K BbINOMHEHNIO NabopaTopHOi paboThl; NONYy4YMTh HeobxoamMMoe
060pynoBaHNe 1 CaMOCTOSITENBHO BbIMONHATL PAboTy COrnacHo nnaHy ¢ cobniofeHneM npasmn
TexHUKM BesonacHocTu. Mpy HEO6X0AMMOCTU CTYLEHT NOMyYaeT KOHCYNbTALMIO MpenosaBaTens.
PaboTa cuntaeTtcs BbINONHEHHOW, ECNW CTYAEHT NPABUIBLHO BbIMONHWN BCE 3a4aHUS, OCBOMN
TEOPETUYECKINI MaTepuan no 3aaaHHol TeMe, COPMYNMPOBAN NPaBUIbHO BbIBOLbI, aKKypaTHO
ocpopmun nabopaTtopHyto paboTy 1 3awmuTun ee.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosi- | PaboTy ¢ nuTepatypoit pasyMHee HauMHaTh ¢ pasbopa MaTepuana, M3noxeHHoro B nekumsx. Ons
TenbHas Ny4llero yCBoeHWsl MaTepuana npearnodTuTensHee nocne nekuun 3atpaymsatb 20-30 MUHYT Ha
pabota PacCMOTPEHMe N3NTIOXEHHOro Matepuana, oTMeyasi MecTta, Bbi3biBatolme BONpOoCh! Unv coaepxatme
HEMOHSATHLIN TeKCT. Bonpockl, KoTopble TpebytoT AoMNOMHMTENbHOro YTOYHEHNUS, MOXHO pa3obpaTsb,
MCNonbays y4ebHMKN Unu obpatmewnck K Npenogasatento. C uenbto yrnybneHnst 3HaHuin no
n3y4yaemMoMy BOMpocy TpebyeTcsl NCMoNb30BaTh: PEKOMEHI0BAHHYI0 NUTepaTtypy U MHTEPHET.

3K3aMeH TOroBbIfi KOHTPOMb 3HAHWUIA, YMEHWIA, HaBbIKOB CTYAEHTOB OCYIWECTBNSETCS B BUAE 9K3aMeHa C
Lienbio OLEHKM YPOBHS OCBOEHMWS M TEOPETUHECKUX U NPaKTUYECKUX 3HAHUIA 1 YMEHWIA, 1
OLEHMBaHNS NpMobpeTeHHbIX KOMMETEHUMA OueHKa No 3Kk3aMeHy SIBNSETCS UTOrOBOW MO Kypcy 1
NpOCTaBNSETCS B NPUNOXEHWUMN K AUMNIOMY.

MpuHsTa cnepylowas wkana CooTBETCTBUS PENTUHIOBbLIX 6ANNOB (C Y4ETOM MX OKPYFIEHWS 00 LENbX)
oLleHKaM nsiTnbannbHo Wwkanbl: 86 6annos 1 6onee - "oTANYHO" (OT/.);

71-85 6annos - "xopowo" (Xop.);

55-70 6annos - "yooBNeTBOPUTENBHO" (YLOB.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heya.).

OK3aMeH C BbICOKOW 6annbHO-PERTUHIOBOM OLLEHKON BbICTABNSETCS CTYAEHTY, €CNM OH CBOBOLHO
OPUEHTMPYETCSA B OCHOBHbIX MOHATUAX, ONPEeAeNneHnsX U BbiIBOAAX JAHHOMo NpeameTa, YeTko
NpeLCTaBnsieT OCHOBHbIE, BUOTEXHONOrMYECKMNE NPOLLECCHI, BO3MOXHOCTU UX PETYNSLNMN 1
COBEPLEHCTBOBAHMWS, OEMOHCTPUPYET 3HAHUS,, OCHOBaHHbIE HA OCHOBHOW W AOMONHUTENbHOWA
nutepatype.

9k3aMeH co cpefHei 6annbHO-PENTUHIOBOM OLEHKON BbICTABNSIETCS CTYAEHTY, €CNN OH CBOBOLHO
OPWEHTMPYETCSA B OCHOBHbIX MOHATUAX, ONPEeAeNneHNsX N BbiIBOAAX JAHHOMo NpeameTa, YeTko
NpeLCcTaBnsieT OCHOBHbIE, BUOTEXHONOrMYECKMNE NPOLLECCH MPOM3BOACTBA, BO3MOXHOCTU UX
perynsuum n CoBeplUIEeHCTBOBaHUS, OAHAKO ero OTBETE COOEPXUTCSA PSL HETOYHOCTEN.

OK3aMeH He CTaBMTCSl, eC CTYAEHT NIOX0 OPUEHTUPYETCS B OCHOBHBIX NOHATUSAX, ONPeaeneHunsix n
BbIBOAAX [AHHOro NpeAMeTa, UNn ero 0TBeT TPebyeT CyLeCTBEHHbIX NONPaBOK B OTBETAX.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKIOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHGOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNo) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHWst oNsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbsl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C Mpenonasatenem, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep 1 NpuHTEp 4N pacneyvatku pa3aaToyHbiX MaTepranos.
MynbTMeauiiHas ayautopmsi.
CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUNIMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsl MHBaNWAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTAE NHpopMaLMK 0By4YaoWMMNCs MHBANIMAAMI U NNLAMW C OrPaHNYEHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHne TeKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX BnOoax 6e3 noTepun OaHHbIX UK CTPYKTYPHbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnd KOHTEHTOM C KnaBmnartypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 06.03.01
"Buonornga" n npocouno NoAroTOBKM "He NpeaycMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B./1B.11 MonekynspHas 6uoTexHonorns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 06.03.01 - Buonorus

Mpodpunb NOArOTOBKM: HE NPELYCMOTPEHO
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

YuncoH, K. MpuHumnbl u metoabl 6BUoxumMmmn n MonekynsipHo Gruonorum : yiebHoe nocobue / K. YuncoH, [. Yonkep ; non
penakumeii A.B. lNlesawosa, B./. Tuwkosa ; nepesog ¢ aHrauiickoro T.I. Moconosoi, E.FO. Bosenek-PewetHsk. ? 2-e
usgn. (an.). ? Mockea : Jllabopatopusi aHaHuia, 2015. ? 855 ¢. ? ISBN 978-5-9963-2877-2. ? TeKCT : aNeKTPOHHbIN //
OneKkTpoHHO-6ubnnotedHas cuctema Naub' : [canT]. ? URL: hitps://e.lanbook.com/book/66244

KysHeuoB, B.B. MonekynsipHo-reHeTuyeckne n 6MoxnmMmyeckue MeEToAbl B COBPEMEHHOR Bronorum pacteHuii : yuebHoe
nocobue / B.B. KyaHeuos, B.B. KyaHeuos, I.A. PomaHos. ? 2-e uaga. (an.). ? Mocksa : JlTabopatopusi 3HaHuii, 2015. ?
498 c. ? ISBN 978-5-9963-2659-4. ? TeKCT : aNeKTPOHHbI // DnekTpoHHO-6ubnnoTteyHas cuctema 'Nawp' : [caiT]. ?
URL: https://e.lanbook.com/book/66252

MonekynspHas 6uonorus KneTku : pykoBoAcTBo aAns spadert / Oxepansg M. ®annep, OernHuc Wunac ; nep. ¢ aHrn. nog
obu. pen. akan. V. b. 36apckoro .? Mocksa : BuHom-MNpecc, 2012 .? 256 c.

CnupuH, A.C. MonekynsipHas 6uonorus. Pubocomel n 6uocuHTes benka : yuebHoe nocobue / A.C. CnvpuH. ? Mocksa :
NabopaTopus 3HaHwiA, 2019. ? 594 ¢. ? ISBN 978-5-00101-623-6. ? TekCT : SNeKTPOHHbIN // SnekTPoHHO-6nbnnoTeyHas
cuctema Jlanp' : [canT]. ? URL: https://e.lanbook.com/book/110208

Hedpenosa J1. H. MprmeHeHne MonekynsipHbIx METOA0B UCCNeaoBaHus B reHeTuke: YuebHoe nocobue / J1.H. Hedoeposa.
- M.: HUU WHdppa-M, 2012. - 104 c. http://www.znanium.com/bookread.php?book=302262

JononHutenbHasa nuteparypa:

MNUP B peansHom Bpemenu / [.B. Pebpukos, ['.A. Camatos, [1.t0. Tpocpumos, MN.A. CeméHos ; non pepakuveii 1.B.
PebpuikoBa. ? 6-e u3gn. (an.). ? Mockea : llabopatopwsi 3HaHmin, 2015. ? 226 ¢. ? ISBN 978-5-9963-2954-0. ? TekcT :
9NEKTPOHHBI // DnekTpoHHO-BnbnnoTeyHas cuctema fanb' : [caiT]. ? URL: https://e.lanbook.com/book/70781

®pewHu, P.A. KynbTypa XMBOTHbIX KNETOK: NPakTUYecKoe pykoBOACTBO : pykoBoacTso / P.A. ®pewHu ; nepeson ¢
aHrnuniickoro FO. H. XomsikoBa, T. U. Xomsikosoli. ? 4-e, usg. ? Mocksa : JTabopaTopus 3HaHwii, 2018. ? 791 ¢. ? ISBN
978-5-00101-557-4. ? TekcT : aNeKTPOHHbI // DnekTpoHHo-6ubnnoteyHas cuctema Jaub' : [caitT]. ? URL:
https://e.lanbook.com/book/103030

MprknanHas akobuotexHonorus. B 2 T. (komnnekT) : yuebHoe nocobue / A.E. KyaHeuos, H.B. Mpanosa, C.B. NywHwukos,
M. OHrenbxapt. ? 3-e 3. (an.). ? Mockea : Jlabopatopusi 3HaHuiA, 2015. ? 1164 ¢. ? ISBN 978-5-9963-2631-0. ? TekcT
: BNIEKTPOHHBIN // DnekTpoHHO-6nbnnoTeyHas cuctema Naub' : [cainT]. ? URL: hitps://e.lanbook.com/book/70788
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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

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-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 XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

YyebHo-meToamYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR cncTeme
"KOHCYnbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpeaocTasneH obyyatowmmes. MHoronpoguibHbIi 06pas3oBaTtenbHbli
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHolt cuctemoii (36C), npesocTaBnstowein AoCTyn
yepes cetb VIHTepHeT Kk y4ebHo nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuodpPeTeHHbBIM HA OCHOBAHMU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPebOoBaHNAM doefepanbHbIX FOCy AapCTBEHHbIX
06pasoBaTte/bHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BUBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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