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CeBeaeHuA o pa3paboTtumnKax paboueit nporpammbl AUCLUUNINHDI

lepacumos AHgpei Cepreesmny
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Llenn u 3apgaum gUcUUNANHbI

Lenb gucumnnamvHbl

OCHOBHOW Le/Iblo JAHHOTO Kypca ABNAETCA OCBOEHWE TEOPETUYECKOTO U
NPaKTUYECKOT0 MWHUMYMA AAA  CAaMOCTOATE/NIbHOrO  MpoBefeHuA
reHHOMHXeHepHbIX paboT.

3agaumn
ANCUNNNNHDI

1. OcBOEHME MHCTPYMEHTapmA, NO3BOMAIOLLErO NPOBOAUTbL ONEpaLmn C
HYKNEeMHOBbIMWU KMCOTaMM.

2. OcBoeHMe MeToA0B pPaboTbl C HYKNEMHOBbIMU KMCI0TaMM

3. OcBOEHME CNOXKHbIX KOMMJIEKCHbIX UCCIeA0BaHNI, HanpaBAEeHHbIX Ha
BbINO/NHEHME WCCNeAOoBaTe/IbCKUX MNPOEKTOB B  0061acTM  reHHoWM
NHXXEeHepum

4. OcBoeHMe NPUHLMNOB Pa3paboTKM FeHHOUHMKEHEPHbIX MEeToAO0B M
nccneaoBaHuim

MepeyeHb NNaHMpPYEMbIX pe3ynbTaToB 06y4yeHUA No AUCLUNIUHE, COOTHECEHHbIX C
NAaHMPYEMbIMM pe3yibTaTaMMu 0CBOEHUA 06pa3oBaTe/ibHOM Nporpammbl

KomneTteHuuna OMK-2

CNOCOBHOCTBIO WM TOTOBHOCTbKD WMCMO/b30BaTb OCHOBHblE 3aKOHbl €CTeCTBEHHOHAY4YHbIX
AMCUMNAMH B NPo¢decCMOoHaNbHOW AeATEe/IbHOCTU, MPUMEHATb MEeTOoAbl MaTeEMATUYECKOro
aHanM3a 1 MOLENMPOBAHNA, TEOPETUYECKOTO M IKCNEPUMEHTA/IbHOFO UCCNeA0BaHMA

3HaeTt Ymeet Bnageet
obuime nonoKeHma n onpeaensATb KOHKPETHbIN FeH, HaBblKaMM reHeTUYEeCKoro
NoAxo/bl FeHHON UHXKEHEPUM; | OTBEYAIOLLNIA 33 CUHTE3 TOTO | KOHCTPYMPOBAHUA, K KOTOPbIM
OCHOBHbI€ MPUHLMMbI WAn MHoro 6enka B OTHOCATCA MyTareHes,
Nony4YeHUA PEKOMOUHAHTHBbIX NoJsIyYeHMN MyTaLmK rmbpuamnsauma, KoHblorayms,
AHK TpaHCAyKuuA,
TpaHchopMauma 1 camsHue
NpoTONNacTOB

KomnerteHuusa MNK-2

CNOCOBHOCTbIO K peannsaunm n ynpasaeHMo 6MOTEXHONOMMYECKMMU npoueccamu

3HaeTt Ymeert Bnapeet
OCHOBHbI€ 3TaMnbl FreHHO- COCTaB/IATb CXEMb HaBblKaMM FrEHETUYECKOTO
WMHXEHEePHOro sKCcnepmMmeHTa KOHCTPYMpOBaHMA KOHCTPYMpOBaHMA

OpraHM3MOB Ha OCHOBE
BOCCOeaMHeHUA pparmeHTOB
AHK in vitro
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CTpyKTypa AUCLUUNIUHDI
TemaTnuecKkuit nnaH

Ne HavmeHoBaHwWe pas3genos AUCUUNAUHDI Lindp ¢0pMMpy%MbIX
n/n KOMNeTeHUM
1 BBeseHMe B reHHYO MHXKEHEPUIo OTlK-2, NK-2
2 depmeHTbl, NPUMEHAEMbBIE B FEHHOM UHXEHEPUU OTlK-2, NK-2
3 BeKTtopbil, npMMeHAemble B reHeTnyeckon | OMK-2, NK-2

NHXXeHepum
4 MoaroToBKka W MNPOXOXKAeHMe npomexyTouHoi | OMK-2, MNK-2

aTTecTaumm

dopMbl NPOMEKYTOUHOM aTTecTauum

3auet He npeaycmoTtpeH (O4Hasa dopma obyveHus)
3K3ameH 6 cemecTp (O4yHas popma 0byyeHuns)
KypcoBas paboTa He npeaycmoTpeHa (OuyHaa dopma obyyeHums)
KypcoBsoi npoekr He npeaycmoTpeHa (OuHas popma obyyeHunn)
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TpyA0eMKOCTb AUCLUMINHDI

O6wmnit 06vem

B TOM Yyncne aygutopHaa KOHTaKTHaA pa60Ta

®opma (Tpysoemkoctb) | KoHTakTHaA obyudatolmxca ¢ npenoaasaTesiem, yac Kypcosa
Kypcbl | CemecTtpbl CamocTtonTesibHan paboTa 3ayet, | JK3ameH,
o6yquvm paboTa, yac CemunHapckue, na6 6 ( )
aborTa, yac OEKT), | cemec cemec
Yacos 3ET Bcero | Jlekuuu | npakTuyeckue aboparophbie pabora, 4 npoekT MecTp MecTp
3aHATUA cemecTp
3aHATUA
OuHasn
dopma 3 6 180 5 104 64 32 0 32 76 6
0byyeHus
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CopeprKaHne AUCUUNIUHDI

OuHana ¢opma obyuyeHus

Koa ) TpyaoemKocTb,
HanmeHoBaHWe Tem 3aHATUN aKa4eMUYECKNX
3aHATMA 43COB

Paspen 1 «<BBegeHue B reHHYIO UH}KEHEepPUIo» 35.00

JNleKuuun

nil YTo TaKoe reHHas UHXeHepuA? Posb reHHOWN UHXEeHepun B 1.00
pa3BUTUN BUOTEXHONOTUMN. '

ni.2 MoHATME O reHeTUYecKon MHPopmauumn. OCHOBHAA Aorma
MOJIEKYNAPHOU  6uonormn. [oHATME O  MOJIEKye 1.00
pekombuHaHTHON OHK

NabopaTopHblie 3aHATUA

P1.1 \ TpaHchopmaumsa knetok E.coli Bektopom pGLO 6.00

CamocroaTtenbHasa pabora

Ci1.1 Perynaumna TpaHCKpUNUMM FeHOB Yy MPOKapuoT. [MoHATue 12.00
onepoHa. ApabMHO3HbI ONepPOH

C1.2 MoarotoBka K nabopaTopHbIM paboTam 12.00

KoHTaKTHaA BHeayauTOpHas pabora

KBP1.1 ‘ KoHTaKTHaa BHeaygMTopHana paboTa 3.00

Paspen 2 «depmeHTbl, NPUMEHAEMbIE B FeHHO UHXXeHepun» 67.00

JleKuuun

n2.1 DHAOHYKNeasbl PecTPUKLUU. TUNbl pecTpuKTas. AKTUBHOCTb 1.00
pecTpuKTas.

n2.2 MpUMeHeHWe  pecTpuMKTas B  TEHHOM  UHXXEeHepuu.
Monumopdmam  OAMH  PECTPUKLMUOHHBIX  PparmeHTOB. 1.00
PecTpukTHOE KapTupoBaHue. TexHonornn Golden Gate u '
ZNF. MonekynapHbiii GUHTEepRPUHTUHT

n2.3 Nurasel. CywHOCTb peakunn nurnpoBanHma. Jlirasa ¢ara T4.
OcobeHHoCcTN nurnpoBanua ¢pparmeHtos AHK ¢ Tynbimu u 1.00
NMNKMMK KOHUamu. CoctasneHme NpoToKOo/1a INTMPOBaHMUA. '
®akTopsbl, BAMAOWME Ha IPDEKTUBHOCTb IMTUPOBAHUA

n2.4 Nurasa ¢ara T7. TepmoctabunbHas  Tag-nurasa.
MpumeHeHne nuras. MPLA-aHanm3s B petekumm OHII. 1.00
MeTog I'mbcoHa. J/lInrazHasa noanmepasHan peakumn

n2.5 JInHKkepbl, Agantepbl 1 KOHHEKTOPbI MPU KAOHMPOBAHUN.
MonnHykneotTMakmMHasza ¢ara T4 UM TepMMHaNbHaA 1.00
TpaHcdepasa. Csonctea UM npumeHeHue. LenoyHblie '
docdaTasbl: TUNbI U NPUMEHEHMUE.

N2.6 OK30- W 3HAOHYKANeasbl: UX TUNbl U nNpumeHeHue. Posnb
KopaKTopoBs B cneunduryHocTn paboTbl Hykneas. Hykneasbl
cemencta Cas B peJaKTMPOBAHMN reHOMOB. IHAOHYKNea3a 1.00
bara T7 KakK MHCTPYMEHT [eTeKUuMn TreHeTUYecKou
penakuunm

n2.7 AHK-3asucmmsble AHK-nonnmepasbl. MexaHu3m 1.00
penavkauum u  Ttunbl OHK-nonumepas E. coli. AHK- '
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nonnmepasa | E. coli: ctpoeHne n akKTUBHOCTb. PparmeHT
KneHoBa: akTMUBHOCTb M NpUMeHeHne pepmeHTa.

N12.8

OHK-nonnmepa3sbl TepmodunbHbIX apxebaktepuid. MoHATHe
TouHocTn AHK-nonnmepasbl. Tag-nonmepasa. T-BeKTop U
TA-kKnoHupoBaHue. benkoBasa WHXKeHepua nNoaMmMmepas:
nonnmepasbl DreamTaq, Phusion, KapaHiFi

1.00

N2.9

MonnmepasHana uenHasa peakuma (MLUP): nctopusa oTKpbITMA
M  OCHOBHble noHATMA. OTamume peakumm TUP ot
penaukauunm. KomnoHeHTbl peakumn TIUP. [loHATMe
apdeKkTMBHOCTU peakumm MLP.

1.00

N2.10

Pabounit umkn peakummn MMUP. AdeHaTypaums m noabop
Temnepatypbl  AeHaTtypaumm  matpuubl.  OTXRUr K
TemnepaTtypa omkura. NMogbop npanmepos No Temnepartype
oTKura. Amnandukauma: ocobeHHOCTM npoBeaeHUs
npouecca. [u3ailH npaMMepoB: OCHOBHble 3Tanbl U
npobiembl B KOHCTPYUPOBAHUU. YHUKaANbHblE MpaliMepbl.
OnpegeneHne onTUMabHbIX YCAOBUIA NOCAAKN Npaimepos
MeTo40M rpagneHTHol MLUP

1.00

Nn2.11

PasHoBuaHoctn peakuuit MUP. MUP ¢ ropaynm crapTtom:
nepsoe, BTOpPOe W TpeTbe TMOKOJeHUA METOAUKM.
TouchDown MUP. Amnandurkauma GC-boratoih maTtpuupl.
MynbTunnekcHaa MNLUP. WHBepTuposaHHaa MNLP. NTHe3gosan
MLUP. LA-PCR/omegaPCR. Extension/Overlap PCR

1.00

N2.12

ObpaTtHble TpaHCKpUNTasbl: GYHKUMM WM Pa3HOBUAHOCTM
bepMeHTOB, NPUMEHAEMbIX B TEHHOW UHXeHepuu. Tunbl 1
AM3aMH  nNpanmepoB AnA  0b6paTHOM  TPAHCKPUNUMW.
CoBpemeHHble pesepTasbl n nx npUMeHeHue:
3KCMPECCUMOHHbIA  aHanM3  Ha  MuKpoumnax, OT-MLP.
Monumepasa Tthl

1.00

n2.13

MoHAaTne KonmnyecteeHHowm MLP. MLUP B peanbHOM BpemeHMU.
Pa3paboTka meTtoaukm MUP B peanbHom BpemeHun. Obuwas
cXema cTpoeHus obopyaoBaHua ana nposegeHua [MLUP B
peanbHOM  BpemeHU. XapaKTepUCTUKA  KUHETUYECKOM
KpnBOW.

1.00

n2.14

OunzaiiH metoga MUP B peanbHom BpemeHn. MeToapl,
OCHOBaHHble Ha wucnonb3oBaHum  [HK-cBA3bIBalOWMX
Kpacutenem: npeMmyLLecTsa n HeAOCTaTKM.
OnddepeHumnanbHbii aHanM3 TemnepaTypbl NAaABAEHUA
KPpWUBOM.

1.00

Nn2.15

MposepeHue nupP B peanbHOM BpemeHu o
MCNO/Nb30BaHMEM  MeYeHbliX 30HAO0B. Mcnonb3oBaHue
ABNseHne dépcrepoBcKkoro nepeHoca aHeprum
bnyopecueHuMn ana  pgul3anHa  30HAOB: nogbop nap
"meTKa-racutenb"”. 3oHabl TagMan: mnx ocobeHHOCTU W
Aun3aiiH. 3oHapl "Molecular Beacon" mn "Scorpion". 3oHabl
"LightCycler". "

1.00

Nn2.16

Mcnonb3oBaHMe MeyeHblX NpPanMepoB ANs NpPoBeAeHMs
MUP B peanbHom BpemeHun. TexHonormm Lux n Amplifluor.
OueHka pesynbtatos [ILUP B peanbHOM BpemeHw:

1.00
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CpaBHUTE/IbHAA, abCONOTHAA M OTHOocUTesNbHaA. MoHATMe
dRn. OueHKa 3dpdektnBHocTM MMUP no kannbposouHoM
npamoi B KoopauHaTax (Q;Ct). OTHOCUTENbHbIN W
CpaBHUTENbHbIN aHanu3: metogonornm dCt n ddCt.

n2.17

OHK-3aBucumoble PHK-nonnmepasbl. PHK-noanmepasa ¢ara
T7: GyKUMM M NpUMeHeHWe B TeHHOW WHXKeHepuun. PHK-
penaukasbl ¢aros Qb n Phi6. Tononsomepasbl: GyHKUMA M
KnaccudumKauma. Tononsomepasa Vaccinia Virus.
TexHonorua knoHnposaHma TOPO. AHK-meTunnasbl: Tunbl U
dYHKUMKM depmeHTOoB. Mcnonb3oBaHMe MeTUIa3 Ans CauT
HanpasaeHHoro mytareHesa JHK

1.00

Na6opaTopHble 3aHATUA

P2.1

PectpuKkums nnasmmgbl pBR322 (reHoma dara nambaa) m
aHanu3  ¢dparmeHToB npu  NOMOLLM  arapo3Horo
aneKkTpodopesa

6.00

P2.2

NurnposaHue pparmenHtos AHK

6.00

P2.3

Ucnonb3osaHne TILUP B KpUMMWHANUCTUKE:  MNOWUCK
npectynHuka no AHK

6.00

P2.4

AHanun3z 'MO B npoayktax metogom lMUP

6.00

CamocroaTtenbHasa pabora

C2.1

\ MoaroToBKa K 1abopaTopHbIM paboTam

12.00

KoHTaKTHaA BHeayauTopHas paboTa

KBP2.1

‘ KoHTaKTHan BHeayauTopHas paboTa

14.00

Paspgen 3 «BeKTopbl, NpUMeHsAeMble B reHEeTUYECKOI UHXKXEeHepUn»

51.00

NeKuuun

n3.1

MoHATME BEKTOP B TEeHETUYECKOM WHXKeHepuu. Tunbl
BEKTOPOB: K/JOHMPOBAHWUA, 3KCNpPeccun, TpaHchopmauuu.
dTanbl MNOABAEHMA COBPEeMEeHHbIX BeKTopoB. [loHATMe
€MKOCTU BeKTopa. CeNleKTUBHbIE MapKepbl, NCMNOb3yeMble
B BeKTopax. ABTOHOMHaA penjuKkauua  BEKTOPOB.
MonnnuHkep

1.00

n3.2

BeKkTOopa OoN1A KNOHUPOBAHMA Ha OCHOBe nnasmua. OTanyme
BeKTopa OT naasmuabl. OpUOXKMH penavKkaumMn: NoHATUE
rpynn cosmectumoctu. Cenekumsa no KAOHUPOBAHHOMY
dparmeHTy: npuHUMn paboTtbl 6eno-ronyboit cenexkuum.
CtpaTterms KnoHupoBaHua ¢parmeHta AHK B nnasmuay:
OCHOBHbI€e 3Tanbl M1 0COBEHHOCTH

1.00

n3.3

Bektopa Ha ocHoBe [OHK dara nabaa. buonorna doara:
NPOHUKHOBEHME B  KNETKY, PpenauMkauuMa no  Tuny
KaTALLEerocs KosbLa, BbIOOP AUTUYECKOTO UAU IM30TEHHOTO
nyTW, TPaAHCKPMNUMA NO34HMX T[EeHOB, camocbopKa
Kancuaos, CO3peBaHME BMPYCHbIX YacTUL, U JIN3UC KAETKM,
cuctema canT-cneundunyeckomn pekombuHaumu.
OcobeHHOCTN BEKTOPOB Ha OCHOBe reHoma dara nambaa.
Crtparterus knoHupoBaHua AHK B dare nambaa: npuHumun m
ocobeHHOCTH

1.00

n3.4

KnoHnposanue AHK B HuTUaTbix parax M13 n f1. Buonorus
HUTYaTbIX ¢paros. MOHATHE penanKaTUBHOM POpPMbl FreHOMA
HUTYaTbIX ¢paroB. CTpoOeHMe BEKTOPOB A/1A HUTHYATbIX Paros.

1.00

PMJ_3-19.03.01.03_2018_94752




MpumeHeHHe HUTYATbIX daros: GYTNPUHTUHT,
cekBeHupoBaHne [OHK no Makcamy-Tunbepty, meTtonq
¢darosoro aucnnes

n3.5

Kocmuapl n dacmumabl. X OCHOBHble 0OCOBEHHOCTU WU
obnactm npumeHeHus. Ctpaterum KnoHuposaHua OHK B
Kocmumaax. Mpumepsl Kocmuna,. pBluescript - ato nnasmuaa
nnn dacmuaa? OcobeHHOCTM MHAYKUMK cuHTe3a ¢$aroBoi
OHK npu nomowm pacmug. NpmumeHeHne pacmng,

1.00

n3.6

NcKycCcTBEHHbIE  XPOMOMCOMbI  ApoKxKen.  Uctopwma
MONYyYEHUA  UCKYCCTBEHHbIX Xpomocom. OcobeHHOCTH
BblaeneHna KpynHbix monekyn AHK: nynbc-anektpodopes.
Crtpaterna  KnoHupoBaHuAa monekyn [OHK B Buge
MCKYCCTBEHHbIX XpOMOCOM. KpacHo-6enas cenekumna

1.00

n3.7

BakTepuranbHble UCKYCCTBEHHbIE Xpomocombl (BAC). Tunbl 1
ctnpoeHne BAC: cuctema reHoB par. Crpaterma
KnoHnpoBaHua ¢parmenTos OHK B BAC. WcKyccTBEHHbIE
XpOMOCOMbl Ha ocHoBe ¢ara P1l. Cuctema pekombuHaumm
Cre-loxP. Bektopbl MAC 1 HAC. CpaBHWUTENbHbIN aHaAu3
BEKTOPOB A/1A KIOHUPOBAHUA

1.00

N3.8

MoHATME reHOMHOM 6ubnnotekn. OCHOBHbIE 3Tanbl
KOHCTPYMpOBaHUA reHOMHbIX 6mubnnoTex.
®paKkuMOHUpOBaHME reHOMa MeTogom shotgun wmam Y3-
dparmeHTaumn. KnoHupoBaHue 6ubnmotekun. [loHsTUE
penpe3eHTaTUBHOCTM bubnmotekn. Pacuyer KonumyecTsa
K/IOHOB 4151 CO34aHWNA TeHOMHOM BUbAnoTeKku

1.00

Nn3.9

CKpUHUHI onpegeneHHbix nocnegosatenbHocten AHK B
reHomHon 6ubnnoteke. Mbpuausauma no CaysepHy:
OCHOBHble 3Tanbl €ro npoBeAeHUA W 0cobeHHOCTH.
Co3paHne meyeHbix 30HA0B ana CaysepH-610TUHra: meTos,
Nick-TpaHcnaumn. C6opKa reHomMHbIX 6MBAMOTEK: MeTon
nporyaKkM no xpomocomam. bubnmoteka KOHK: ctpaTterna
nony4yeHma n ocobeHHoCTH

1.00

N3.10

JKCNpPecCMOHHbIE  BEKTOpPA:  OCHOBHble  MOHATUA U
Ha3HayeHMe BEKTOPOB JANA 3Kcnpeccuun. LleHTpanbHas
aorma MONEKYNSPHOM 6uonormn.  TpaHcKpUNuMA:
OCHOBHble OCOBEHHOCTM WM MeXaHM3Mbl TPAHCKPUNLUUK Y
npo- u ayKkapuot. CTpyKTypa u ctpoeHne PHK-noanmepassbl
E. coli. CtpyKktypa curma-dpakrtopa. CTpyKTypa U CTpOeHue
NPOMOTOpPOB E. coli. MoHAaTHne KOHCEHCHYCHOM
nocnefoBaTeNbHOCTH npomoTopa. TepmuHaumsa
TpaHcKpunuuu: Rho-3aBucumas u  Rho-HesaBucMmas.
CtpyKtypa MPHK 1 noctTpaHcKpuUnumoHHble GpaKkTopbl

1.00

Nn3.11

CocTaB 3KCNPECcCMOHHOro BeKTopa. [oHATME YeNHOYHbIX
BeKTopoB.  CTpaTtermm  KAOHWPOBaHMA U paboTbl
9KCNPECCUMOHHbIX BEKTOpoB. MeToabl TpaHchopmauumu.
CenekTuBHbleE MapKepbl, NpPUMeHsieMble ana oTbopa
TpaHchopMaHTOB. [IPOMOTOPLI, UCNONb3YEMbIE B BEKTOPAX.
MOHATUE KOHCTUTYTUBHOW WM MHAYUMBENbHOW 3Kcnpeccuu
reHoB. MoHATHe rTMbpuaHONM aKcnpeccumn. benkn-napTHepbl:

1.00
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npumepbl U ¢yHUUU. TpUMeHeHue MoAUTUCTUANHOBOM
METKN [N BblAENEHUA U OYUCTKM PEKOMOMHAHTHBbIX
6enkoB: metannoxenatHasa apPuHHaa xpomatorpadusa

Nn3.12 MoHATME cucTembl 3KCNpeccum reHos. [OMONOrM4YHaA W
reTeponorMyHaa  aKcnpeccma reHoB.  baKrepuanbHas
CUCTEMA 3KCMPEecCMM TreHOB: OCHOBHble AOCTOMHCTBA W
HefoCTaTKU. oHATME YacTOTbl BCTPEYaeMOCTU KOAOHOB U 1.00
ONTUMM3aUMA KOLOHHOrO cocTaBa. [TOHATUA peHaTypauum
6enkos in vitro (pedonauHra). NMpmumepbl UCNONb30OBAHUA
bGaKTepuanbHOM CMCTEMBI SKCNpPEeccum

Nn3.13 DyKapuoTmyeckasa cMctema SKCMNpeccum Ha OCHOBE KNETOoK
APOXKEN: OCHOBHble OCOBEHHOCTW, npenmyLLecTBa W
HeOOoCTaTKU. FnnMKo3nnmposaHme n
rMNepramKko3nanNpoBaHme 6enKos. Mpumepsl
ncnosb3oBaHMA. Cnuctema SKCNpPeccMM Ha OCHOBE KNEeTOK 1.00
HACEKOMbDIX: OCHOBHblEe MNPEUMYLLECTB W HEAOCTATKM,
npMmepbl NCNOAb30BaHUA. CUCTEMA SKCNPECCUM HA OCHOBE
KNIETOK MJIEKOMUTAIOWMX: MPEUMYLLECTBA M HEAOCTaTKW,
npMMmepbl UCNOAb30BaAHUA

NabopaTopHblie 3aHATUA

P3.1 BbligeneHne n ouyncTKa nnasmmaHoro Bektopa pBluescript
(+) meTomoOM LLENIOYHOTO IN3UCA, OLUEHKA KOHLUEHTpauun m 2.00
KayecTBa No/sly4yeHHOro npenapaTa

CamocroaTtenbHasa pabora

C3.1 ‘ MoaroToBKa K 1ab0OpaTOPHbIM 3aHATUAM 15.50
KoHTaKTHaA BHeayauTopHana paboTa

KBP3.1 ‘ KoHTaKTHaa BHeaygMTopHana paboTa 20.50
Paspen 4 «MoAroToBKa U NPOXOXKAEHUE NPOMEXKYTOUHO aTTecTauum» 27.00
24.1 MoagroToBKa K caave sKk3ameHa 24.50
KBP4.1 KoHcynbTauma nepes sk3ameHom 2.00
KBP4.2 Cpaya sKk3ameHa 0.50
UTOoro 180.00

CopepykaHue QUCUMNINHBI AaHHOM paboyelt NporpaMmbl UCNONb3YETC Npu 0bydeHnn
no WHAMBMAYaNbHOMY y4yebHOMY NAaHy, MPU YCKOPEHHOM OBYYEHMU, MPU MNPUMEHEHUU
ANCTAHUMOHHbIX 06pa3oBaTeIbHbIX TEXHONOTUIM U SNEKTPOHHOM 06yYeHUU (MPU HaUuUuK).
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MeToguueckue yKkasaHua anAa ob6yyalowmxca no 0CBOEHUIO AUCLUNUHDI

YcnewHoe o0OcCBOeHME AMCUMMNIMHBI NpeanonaraeT aKTUBHOE, TBOPYECKOEe YyyacTue
obyuatouleroca Ha Bcex 3Tamnax ee OCBOEHMA NMyTem MJIaHOMEpPHOM, NoBCceaHEeBHOM paboThbl.
Obyuatowmiica obs3aH nocewaTtb JIEKUUKM, CEMUHAPCKMUE, MpaKTU4eckme M nabopatopHble
3aHATMA (MPM  MX HaAAWYMKM), NOAYY4aTb KOHCY/NbTaUMKM MpenogasaTtena M BbINOJHATL
camocToAaTeNbHYyto paboTy.

M3yyeHMe AucuMNAWHBLI cnedyeT HayMHatb C nNpopaboTKM HactoAwen pabouei
NPOrpammbl, METOANYECKMX YKa3aHWM W pas3paboToK, yKasaHHbIX B nporpamme, ocoboe
BHMMaHMeE yAeNnnTb Lenam, 3a4a4am, CTPYKTYPE U COAePKAHNIO AUCLUNINHDI.

lNaBHOM 3ap3a4elt KaXKAOW NEeKUUN ABNAETCA PACKPbITUE CYLWLHOCTM TEMbI U aHaNu3 ee
OCHOBHbIX MOJIOXKEHUI. TemaTuKa NeKuMin onpepenseTca HactoAwen pabodyelt nporpammoit
ANCUMNANHBI.

JleKumm — 3TO CUCTEMATMYECKOE YCTHOE W3/I0XKeHMe yyebHoro matepuana. Ha Hux
obyyatowmmnca nosy4aeT OCHOBHOM 06bem MHOOPMALMU MO KaxKOOM KOHKPETHOW Teme.
Nekumm 0bbIYHO HOCAT NPOBAEMHDIN XapaKTep U HaLeNeHbl Ha OcBelLleHMe Hanbonee TpPyAHbIX
N ANCKYCCUOHHBIX BONPOCOB.

Mpeanonaraetcs, 4To obyyalowmeca nNPUXOAAT Ha  NIeKuuKn, npeaBapuUTeNbHO
npopaboTaB COOTBETCTBYIOWMI Yy4yebHbIM MaTepuan no WMCTOYHMKAM, PEKOMEHAOBAHHbLIM
nporpammoii. Yacto oby4yarowmmcs TPyAHO pa3obpaTbca C ANCKYCCUMOHHbIMM BOMPOCAMM, AaTb
O4HO3HAYHbIM oTBeT. [penogasaTenb, CPABHMBAA PA3/IMYHbIE TOYKU 3PEHUA, U3NAraeT CBOM
B3rNA4 W HALeNMBAEeT MX Ha AaNbHEWLWMNE UCCNe0BaHMA U NOUCK Hay4yHbIX peweHui. Mocne
NEeKLMU KenaTesibHO BEYEPOM MepeymTaTb M 3aKPEenUTb MOAYyYeHHY WMHPOpmaumio, Toraa
3¢ PEKTUBHOCTb €€ YCBOEHMA 3HAUUTENbHO BO3pacTaeT. lpu paboTe C KOHCMEKTOM NeKuuMu
Heobxo4MMO OTMEeTUTb MaTepuan, KOTOpPbIA Bbi3blBaeT 3aTPyAHEHWA AAs8 NOHUMaHWUSA,
nonbITaTbCA HAWTWU OTBETbl Ha 3aTpyAHWUTE/IbHble BOMPOCHI, WMCNO/b3yA MNpeasiaraemyto
nutepatypy. Ecnm camoctoAaTenbHO He yaanocb pasobpaTbca B maTepuane, chopmynupyinTte
BONPOCHI U 06paTUTECh 33 MOMOLLBIO K MpenogasaTento.

Llenbto ceMMHapCKMX 3aHATUI ABNAETCA NPOBEPKA YPOBHA NOHMMaHMA obyyatowmmumncs
BOMPOCOB, PAaCCMOTPEHHbIX Ha IEKLMAX U B y4ebOHOM nnuTepaTtype.

Lenbto npakKTMYecknx U NabopaTopHbIX 3aHATUIN ABnAeTca (GOpPMUPOBaAHME Y
06yyYaloLWMXCA YMEHMIA U HABbIKOB MPUMEHEHMA TEOPETUUYECKUX 3HAHUIM B PeasibHOM NpPaKTUKe
pelleHna 3a4a4; BOCNOAHEeHMe Npobenos B NPOMAEHHON TeOPeTUYECKOM YacTuM Kypca.

CeMHWHapcKKe, NpaKkTUYecKne 1 1abopaTopHbie 3aHATMA B PAaBHOW Mepe HanpaB/ieHbl Ha
COBEPLUEHCTBOBAHNE WHAMBMAYANbHbIX HABbIKOB pPELUEHUA TEOPETUYECKUX W MPUKNALHDLIX
3a/a4, BblpabOTKy HaBbIKOB MHTENNEKTyaNbHON pPaboTbl, a TaKkKe BefeHUA AUCKyccui. Ons
YCNELWHOro y4acTua B CEMMHAPCKMX, NPAKTUYECKUX U 1aBOPATOPHbIX 3aHATUAX 0byYatoLLemyca
cnepyeT TWATENbHO NOAFOTOBUTLCA.

OcHoBHOM ¢GOpPMOM MNOArOTOBKM 0OyYaloWMXCA K NpakTU4eckum (nabopaTopHbim)
3aHATMAM ABAAETCA CamocToATesNbHAaA pabota c yyebHO-MeToAMYECKMMW MaTepuanamm,
Hay4YHOW NUTepPaTypoi, CTaTUCTUYECKMMM AAaHHbIMU U T.N.

MN3yumB KOHKPETHYIO TeMY, 0BYYaOLWMINCA MOXKET ONpPeaeUTb, HACKOIbKO XOPOLIO OH B
Hel pa3obpanca. Ecan Kakme-To MOMEHTbI OCTa/IMCb HEMOHATHLIMM, LLesnecoobpasHo COCTaBUTb
CMWCOK BOMPOCOB M Ha 3aHATMM 3aAaTb UX npenogasaTento. lMpaKkTuyeckne (nabopaTopHble)
3aHATMA NPefoCTaBAAOT 0byYalolemycs BO3MOXKHOCTb TBOPYECKM PACKPbITbCA, MPOABUTL
WHULMATUBY N Pa3BUTb HaBblKM NYBANYHOIO BeAEeHMA AUCKYCCUA U OOLLEHMA.

CamocTtoATenbHasa paborta obyvatowmxca BKAOYaeT B cebA BbINONHEHME Pa3/IMYHOIO
poaa 3agaHui  (M3yyeHMe y4yebHOM WM HAy4yHOM NMTepaTypbl, MATEPUANoB NEKLUMN,
CUCTEMATM3AUMIO MPOYMTAHHOrO MaTepuana, NOATrOTOBKY KOHTPO/JbHOW paboTbl, pelweHune
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3afa4y, NOAroTOBKA AOKNAA0B, HanucaHue pedepatos, Ny6AMKALMA TE3NCOB, HayYHbIX CTaTEN,
NOAroTOBKa M 3aliMTa KypcoBoi paboTbl / NpoeKkTa M Apyrue), KOTopble OPUEHTMPOBAHbI Ha
rnyboKoe ycBOoeHMe matepuana n3y4yaemom ANCUMNAnHbI.

Obyyarowmmcs peKoMeHAyeTcA CUCTEMATMYECKM OTBOAMTb BpemA ANA MNOBTOPEHWUA
NpPonAEeHHOro maTepurana, NPOBEPAA CBOM 3HAHWUA, YMEHUA U HABBIKM.

BHYTpeHHAA cMCTemMa OLLEHKM KayecTBa OCBOEHWUA OUCLMMNAWHLI BKAKOYAET BXOAHOM
KOHTPO/Nb YPOBHA MNOArOTOB/NIEHHOCTU OOYYaOWMXCA, TEKYWMA KOHTPO/Ib YCNEeBaemMoCTH,
NPOMENKYTOUYHYIO  aTTecTauuio, HANpPaBNEHHYI Ha OUEeHMBAHWE MNPOMENKYTOUYHbIX U
OKOHYaTe/IbHbIX Pe3y/IbTaTOB 0Oy4YeHUsA NO AUCUUNANHE (B TOM YMCe Pe3ybTaTOB KYpCoOBOro
NPOEKTUPOBAHUSA (BbINONHEHWA KYPCOBbLIX PAbOT) NpU HaAU4UK).

Mpn npoBeseHWM MNPOMENKYTOUYHOM aTTecTauum  obyyatowerocAa  y4MTbIBaAOTCA
pe3ynbTaTbl TEKYLLETO KOHTPOA, MPOBOANUMOrO B TE4EHME OCBOEHUA ANCLMM/IUHBI.

Mpoueaypa OUEHMBAHWA pPe3yNbTaTOB OCBOEHMA AUCUMMAMHBI OCYLLECTBAAETCA Ha
OCHOBE AelCTBYHOLWMX /IOKaIbHbIX HOPMATUBHbIX akToB PIEQY BO «BATCKUIA rocyaapCTBEHHbIN
YHUBEPCUTET», C KOTOpbIMM oOby4yarowmecs O03HAKAM/IMBAKOTCA Ha oduuManbHOM cante
yHMBEpPCUTETA WWW.Vyatsu.ru.
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YuyebHO-meToaMuecKoe obecneueHne gUCLUNAUHDI, B TOM Yncne yuebHo-
meToguyeckoe obecneueHne camocTosaTeNbHOM paboTbl obyuatoweroca no
AucumnauvHe

Yye6Hasa nutepatypa (ocHoBHas)

1) WenkyHos, C. H. l'eHeTnyecKkan nHxeHepua / C.H. WenkyHos. - U34. 4-0e, cTepeor.
3-my. - HoBocmnbupck : Cnbupckoe yHuBepcuteTckoe magatenbctso, 2010. - 514 c. -
ISBN 978-5-379-01064-5 : b. U, - URL:
http://biblioclub.ru/index.php?page=book&id=57527/ (aaTa obpaweHusa: 24.03.2020).
- Pexkum pgoctyna: 36C YHuBepcutetckana 6udanoteka ONLINE. - TEKCT : 3N1eKTPOHHbIN.

2) WenkyHoB, Ceprent HuKonaesuy. [eHeTMYecKaa WHxKeHepua : Yyeb. - cnpas.
nocobue / C. H. LLlenkyHos. - 2-e 13a., ucnp. n gon. - Hosocmbupck : N3a-so Hosocub.
yH-Ta, 2004. - 496 c. : wun. - ISBN 5-94087-098-8 : 526.50 p. - TekKcr
HEenocpeaCcTBEHHbIN.

3) Matpywes, /leB WMBaHOBMY WCKycCTBEHHble reHeTuyeckue cuctembl / J1. W.
MaTtpywes; PAH, MH-T 6uoopraH. xumuu. - M. : HayKa. - TeKcT : HenocpeacTBeHHbIN.T. 1
: FeHHasa n 6enkoBas MHxKeHepua. - 2004. - 526 c. - bubauvorp.: c. 455-462. - ISBN 5-02-
032893-6:220.00 p.

Yue6Hasa nutepatypa (AononHUTeNbHanA)

1) Kpebc, [. TeHbl no NibtounHy / . Kpebc, 3. NronawTeiH, C. KuanaTtpumk. - 2-e u3a. (3n.).
- Mocksa : JTabopatopwus 3HaHuin, 2017. - 922 c. : un. - ISBN 978-5-00101-582-6 : b. u, -
URL: http://biblioclub.ru/index.php?page=book&id=482862/ (mata obpalleHus:
24.03.2020). - Pexxum poctyna: 36C YHusepcutetckaa 6ubnmnoreka ONLINE. - TekcT :
3/IEKTPOHHDbIN.

YuebHo-meTOogUUECKUE U3gaHua

4) TeHHaa WHXeHepuA : MeToA. YKasaHua K nab. pabotam ana crtyaeHToB 5 Kypca
cneumanbHoctn 020209 "Mwukpobuonorus" / Batly, UBBT, kad. Mb ; coct. U. A.
JlyHaoBcKux. - Kupos : Batly, 2010. - 41 c. - b. u. - URL: https://lib.vyatsu.ru. - Pexkxum
A0CTyna: ana aBTOpPU3. No/ib30BaTesNel. - TEKCT : 3NEKTPOHHbIN.

1) FeHeTMYECKan MHXKeHepua pPacTeHui : NeKUMOoHHbIN Kypc / E. A. MapTtuHcoH, C. T.
NuteuHey, W. A. lyHgosckux [n ap.]. ; Batlry, b®, kad. bT. - Kupos : Batl'y, 2009. - x. -
6. u. - URL: https://lib.vyatsu.ru. - Pexxum goctyna: ons aBTOpu3. Nosab3oBaTenent. -
TeKCT : 9N1eKTPOHHbIN.

2) TeHeTnyeckn moauduuMpoBaHHble UCTOYHMKKM nuwm / C. T. JlutBuHeu, E. A.
MapTuHcoH, W. A. lyHaoBsckux [u ap.]. ; Batly, b®, kad. BT. - Kupos : Batly, 2009. - x.
- b. u. - URL: https://lib.vyatsu.ru. - Pexxum aoctyna: Ana aBTopu3. NONb30OBaTeNEN. -
TeKCT : 3N1eKTPOHHbIN.

3) OybposuH, M. 0. T[paKTMyeckoe mnocobuMe no 6O6MoPM3MYECKON XMUU
cneunanbHoctn "BuotexHonorua", "Mukpobuonorua: ancumnanHa "Brodpusmnyeckan
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xumma" / M. 0. filybposuH, WN. A. JlyHaosckux, A. A. KbitmaHoB ; BatlyY, B®, kad. MB. -
Kupos : Batly, 2009. - x. - b. u. - URL: https://lib.vyatsu.ru. - Pexxum goctyna: ans
aBTOPU3. NO/Ib30BaTENEN. - TEKCT : INEKTPOHHDIN.

YyebHo-HarnaaHoe nocobue

1) Cy660TuHa, T. H. MoneKkynspHaa 6MON0OMMA U reHHasa UHKeHepua : NpakTukym / T.
H. Cy660TunHa, M. A. Hukonaesa, A. E. XapcekuHa. - KpacHoAapck : CPY, 2018. - 60 c. -
ISBN 978-5-7638-3857-2 : b. u. - URL: https://e.lanbook.com/book/157528 (naTa
obpaweHns: 15.05.2020). - Pexknum goctyna: 96C JlaHb. - TEKCT : 3N1EKTPOHHbIN.

dneKTpoHHble 06pa3oBaTenbHble Pecypcbl

1) MopTtan AUCTaHUMOHHOrO obydyeHua BaTlY [an1eKTpoHHbIN pecypc] / - Pexum
poctyna: http://mooc.do-kirov.ru/

2) Pasgen oduuymanbHoro canta BatlY, cogeprkawmii onvcaHue obpasoBaTenbHOM
nporpammbl [3neKTpOHHbIN pecypc] / - Pexum aoctyna:
https://www.vyatsu.ru/php/programms/eduPrograms.php?Program |D=3-19.03.01.03
3) /IN4HbIN KabMHeT cTyaeHTa Ha oduLManbHOM canTe BATIY [aneKkTpoHHbIN pecypc] / -
Pexum poctyna: https://new.vyatsu.ru/account/

4) EpMHoe OKHO AocTyna K obpasoBaTenbHbIM pecypcam http://window.edu.ru/

dNeKTpoHHble 6ubaunoTteuHble cuctemol (36C)

* 36C «HayuyHan anekTpoHHaa 6ubnnoteka eLIBRARY» (http://elibrary.ru/defaultx.asp)
¢ 36C «M3paTenncrea MaHb» (http://e.lanbook.com/)

* 3b6C «YHuMBepcuteTckaa bubamnoteka online» (www.biblioclub.ru)

® BHYTPEHHSAA 3/1eKTPOHHO-b6ubAnoTeyHasa cuctema Batly (http://lib.vyatsu.ru/)

e 36C «HOPAWT (https://urait.ru)

CospemeHHble npodeccuoHanbHble 6a3bl AaHHbIX U MHHOPMALMOHHbBIE CNPABOYHbIEe
cucTembl

e TAPAHT

e KoHcynbTaHTMAOC

e TexakcnepT: Hopmbl, NpaBuna, cTaHAapTbl

® PocnateHT (https://www1.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-

sistema)

e Web of Science® (http://webofscience.com)
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MarTepuanbHoO-TeXHU4YecKoe obecneueHne AUCLUNAUHDI

LemoHcTpaumoHHoe o6opyaoBaHue

MepeyeHb Ucnonb3yemoro o6opyaoBaHus

[OOCKA YYEBHAA

MYJTIbTUMEAWNA NMPOEKTOP CASIO XJ-F210WN

MYJTIbTUMEAOWNA NMPOEKTOP CASIO XJ-F210WN C AOMO/THUTE/IbHbIM KABEJTEM HDMI

HOYTBYK HP g6-1160er 15,6"/13

3KPAH ScreenMedia Champion (SCM-4304) 244*183 MW 4:3 HacTeHHbIN C 3N1eKTPONpPUBOAOM

CneunanusmposaHHoe o60opyaoBaHue

MepeyeHb UCMONb3yEMOro 060pyA0BaHUSA

OHK-AMMNTN®UKATOP T100 THERMAL CYCLER BIO-RAD

MHOFO®YHKLMOHANBHbIN MUKPOMNAHLUETHbIN PUAEP (MTAHLLETHbIA
MOHOXPOMATOPHbIA  ®/TIYOPUMETP/NIOMUHOMETP/CNEKTPO®OTOMETP CLARIOstar C
MOAYNAMW ANA UHKEKUMN U3MEPEHMA MAJIbIX OBbEMOB U CHETYUKOM K/IETOK)

CUCTEMA BbICOKOM OYUCTKM BOAbl ARIUM MINI AN MNONYYEHMA BOAbl 1 TUMA,
CAPTOPWYC (TEPMAHWUA)

LEHTPU®YTA EPPENDORF 5810R C OXTAXAEHWNEM C POTOPAMU U AJANTEPAMMU

3NNIEKTPODOPETUYECKAA KAMEPA MINI PROTEAN TETRA CELL HA 2 TENA
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MepeuyeHb MHHOPMALMOHHBIX TEXHONOMUIA, UCMONb3YEMbIX NPU OCyLLECTBAEHUN 06pa3oBaTeNbHOro Nnpouecca no
AUCUUNAUHE, B TOM UMCIE NNLEH3UOHHOE M cBo6oaHO pacnpocTpaHaemoe MO (BKatouasa MO oTeuecTBEHHOro NPoOMU3BOACTBA)

Ne | HaumeHoBaHue MO KpaTKaa xapaKTepuCcTnKa HasHadeHma MO
n.n
1 MporpammHaa cuctema C  moaynamu  Ana | NMporpammHbIA KOMMAEKC ANA NPOBEPKM TEKCTOB Ha MNpeaMeT 3aMMCTBOBaAHMA U3
06HaApPYKEeHUA TEKCTOBbIX 3aMMCTBOBAHWUM B y4ebHbIX | MHTEPHET-UCTOYHUKOB, B KONNEKUMM AuccepTauma u asTopedepatoB Poccuiickoi
N Hay4HbIX paboTax «AHTUNAArnaT.BY3» rocyaapctseHHon  6ubnnotekn  (PFB) M KOANeKUMM  HOPMATUBHO-MPaBOBOW
OOKymeHTaumu LEXPRO
2 Microsoft Office 365 ProPlusEdu ALNG SubsVL MVL | Habop Beb6-cepBrcoB, NpeaocTaBAsAoWmniA A0CTYN K Pa3/IMYHbIM NPOrpaMmMam 1 ycayram
AddOn toOPP Ha ocHoBe nnatdopmbl Microsoft Office, anekTpoHHOM nouTe OM3Hec-KNacca,
bYHKLUMOHany ana obweHna n ynpasaeHna 4OKYMEHTaMum
3 Office Professional Plus 2016 MakeT npuaoxeHun anAa paboTbl C PasAUYHBIMM TUMAMW [OKYMEHTOB: TEKCTaMM,
3/IEKTPOHHbIMM Tabanuamu, 6azamm AaHHbIX, MPE3EHTALMAMM
4 Windows Professional OnepaunoHHasa cuctema
5 Kaspersky Endpoint Security ans 6usHeca AHTUBMPYCHOE NporpammHoe obecneyeHne
6 CnpaBoyHaa npasoBaa cucTtema «KoHcynbTaHT | CNnpaBOYHO-NPaBOBAsA cMCTEMa NO 3aKoHoAATenbCcTBy Poccuinckont Pepepaumnm
Mnoc»
7 DNEKTPOHHbIN Nepuogmdeckmin cnpasodHnk FTAPAHT | CnpaBo4HO-NpaBoBas cMCTeMa NO 3aKoHoAaTenbcTBy Poccuinckon degepauymm
AHanntuk
8 Security Essentials (3awuTHUK Windows) 3awmTa B peume peasibHOro BPeMeHU OT LWMNMOHCKOro NporpammHoro obecnedyeHums,
BUPYCOB.
9 Moi1Odunc CtaHaapTHbIN Habop npunoxeHnit ans paboTbl C 4OKYMEHTAMMK, NOYTOM, KaNeHAAPAMMU U KOHTaKTaMm

Ha KomMmnbtloTepax 1 Beb bpaysepax

O6HOBNEHHbIN CMUCOK NPOrpammHoOro

obecneyeHus [aHHOM paboueli nporpammbl HaxoguTca no

agpecy:

https://www.vyatsu.ru/php/list it/index.php?op id=94752
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