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1. Ilenun u 3aga4m 0CBOEHUS AMCHUILIMHBI (MOYJIS):

Lenbto BBeneHuss B 0Opa3oBaTelbHBIE MPOTPaMMBbI 00pa30BaTeNbHOTO MOy «l eHeTnka u
TCHETUYECKUE TEXHOJIOTUM B TMPOMBIIUICHHONH OHOTeXHOJOTHM» (mamee - Moaynab) sBIsSeTcs
¢dopmupoBanue y 00y4yaromuxcsi 3HaHUH U HABBIKOB B OOJIACTH NMPHIIOKEHHS TeHETUIECKUX TEXHOJIOTHI
B IIPOMBIIIJIEHHYIO OMOTEXHOJIOTHIO.

Peanmuzanmss Monynast npeaycMOTpeHa Iocie  TOIydeHHs oOydaromuMmucs — 0a30BBIX
MPEJCTaBICHUN B OOJIACTH XMMHH, MAaTEMAaTHKH, HAyK O OMOJIOTUYECKOM pa3sHOOOpa3uu, OMOXHMHH,
OCHOB MOJIEKYJIIPHOM OMOJIOTHH.

Monynbe conepxKaTelbHO AONOJHAET, YIIIyOaseT U paciiupsieT NOJydeHHbIE paHee B oOLIeM U
npodeccHoHaTbHOM 00pa30BaHWU 3HAHUS O JKMBBIX CHUCTEMax, JieJas aKIEHT Ha MPAKTHIECKOM
MPUMEHEHUH T€HETUYECKUX TEXHOJOTUN B Pa3IMUYHBIX OOJACTSIX MPOMBIIIJIEHHOW OMOTEXHOJOTHH C
1ebI0 3(PPEKTUBHOTO U IKOJOTMUECKH 0€301acHOr0 MPOU3BOACTBA MPOJIYKTOB Ui HIMPOKOTO Kpyra
OTpacyiedl MPOMBIIIJIEHHOCTH U CEJIbCKOIO XO3sICTBa, MOJIydeHUs (apMalleBTUYECKUX CYOCTaHLIUN U
JIEKapCTBEHHBIX IPENapaToB, 3alIUTHl OKPYXAIOUIEH cpellbl U BHEAPEHHS SKOJIOTMUYECKH O€30IMacHBIX
OMOTEXHOJIOTHH.

OcBoenne Mopynst TpeOyeT NEpBUYHBIX 3HAHUM M YMEHHUH, CBSA3aHHBIX C HCCIEIOBaHUEM
OMOJIOTNYEeCKUX O0BEKTOB.

Monynbs oTBe4aeT Ha 00pa30BaTeNbHbII 3aPOC BIEPBbIE MIPUCTYIAIOLIUX K UCCIEA0BATEIbCKON
MpaKTUKE U TMPAKTUYECKOM paboTe B MPOEKTHBIX TIpPYyNMax HaJ BOMPOCAMHU, CBA3aHHBIMU C
TeHETUYECKUMU TEXHOJIOTUSMHU.

PaGouas mporpamma Mogyns BKIIOYAaeT OpraHU3allMOHHO-METOAWYECKUN pasnen, (oH.
OLICHOYHBIX CPEACTB JJsi MPOBEJIEHUS TEKylled M MPOMEKYTOUHOM aTTeCTallud, METOJIUYECKHe
yKa3zaHus JUIsl 00y4aroluXcsl IO OCBOEGHUIO MOJYJIsl, ONKUCaHuEe y4eOHO-METOANYECKOro oOecrnedeHus,
UCIOJIb3YeMbIX HHPOPMALIMOHHBIX TEXHOJIOTHI U MaTepUaIbHO-TEXHUUECKON 0a3bl I OCYILECTBICHUS
o0pa3oBaTesIbHOr0 Ipolecca. B opraHM3alilmOHHOMETOIUYECKOM pa3zenie Moayins yka3aHO ero MecTo B
CTPYKType 00pa3oBaTeNbHOM MPOrpaMMbl, JaH MNEpeyYeHb IUIAHUPYEMbIX PE3YJIbTAaTOB OOy4YeHHS U
OTIMCAHbI COCTaB M CTPYKTYpa MOAYJA. (DOHIA OLEHOUHBIX CPEACTB JUIs MPOBEACHUS aTTECTALIUH.

OcHoBHBIMU 3amayamMu Kypca «['€HeTMKa M TeHETUYECKHE TEXHOJOTMH B MPOMBIIUICHHOM
OMOTEXHOJIOT UM SIBIISIOTCS:

1. OcHOBBI OMOXMMUU U MOJICKYJISIPHOW T€HETHUKH;

2. MeTaboJu3M | peryssiusi;

3. Metobl aHanu3a TeHOMOB. MeTtareHomuka. buonndopmaruka,

4. Metabonuveckasi HHKEHEPHS;

5. [Ipumepsl KCTIOIB30BaHMS OMOTEXHOJIOTHIA,

6. llltamMMbI, My3eH, MTaTEHTOBaHHUE.

2. Mecto mucuuniunsl B ctpykrype OIIOII BO:

HucuunnuHa «['eHeTHKa M TeHETUYECKUE TEXHOJOTHMH B MPOMBIIUICHHOW OMOTEXHOJIOTHM»
OTHOCHTCS K Kypcam MO BbIOOpY ydeOHoro muiaHa no crenuansHoctd 33.05.01 @apmanus [Ipodums:
Opranuzanus u ynpasieHue dpapMaiui.

3. TpeGoBaHMs K pe3yJbTaTaM OCBOCHHUSI COAEP:KAHUS TUCHMILINHBI (MOAYJIs)
Onementsl [IKC xoMnerenmii, GpopMupyemble JaHHOW TUCIUTUINHOM:

IIKC - 8. CrnocobeH mnpuHUMaTh y4yacTue B BblOOpe, OOOCHOBAaHMHM ONTHMAJIBHOTO
TEXHOJIOTUYECKOr0 Mpollecca U €ro MpOBEAECHUH NpU IMPOU3BOJCTBE JEKAPCTBEHHBIX CPEIACTB IS
MEIULUHCKOTO MTPUMEHEHHSI.

B pe3ynbTaTe ocBoeHUs Kypca CTYACHT JIOJKEH:
3HATH:
- COBPEMEHHOE COCTOSIHHE METOJIOB «PEAaKTUPOBAHUS TEHOMOB MUKPOOPTaHU3MOB;



- METOJbl CEKBEHUPOBAHUS U METOIbI 00paOOTKM JaHHBIX CEKBEHUPOBAHMS;

- OCHOBHI MeToJa aHanmm3a AUQQPEpEeHIIUATBHON SKCIIPECCHH TEHOB; TEOPUI0 BBIPABHUBAHUS
MOCJIe0BaTEIbHOCTEH;

- METOJ0JIOTHYECKYI0 OCHOBY METa00JIMYECKON HHKEHEPUU;

- 6a30BbIC PUHITUITBI, KPUTEPUH U MTAPAMETPBI YCTOWIUBOTO PA3BUTHS;

- TIO3UIIAI0 OMOIKOHOMUKH ¥ €€ POJIh B IIPOMBIIIICHHBIX OMOTEXHOJIOTHSX;

- OCHOBHBIE TIPUHIMIBI W KOMIIOHEHTHI OWOTEXHOJIOTMUECKHX IPOIECCOB TMOTyYCHUs
(hapMaIreBTHYECKUX CYOCTAaHITUI U JICKAPCTBEHHBIX MPENIApaTOB;

- OCHOBHBIE TpeOOBaHHS K MHUKPOOPraHU3MaM M MHUKPOOHBIM COOOIIECTBaM, HCIOJIB3YEeMBbIM B
OMOTEXHOJIOTHIX;

OCHOBbI M€TOJa U OOLIyI0 CTpPaTerui0 KOHCTPYMPOBAaHUS IPOMBIIIJIEHHBIX IITaMMOB-
MPOAYIICHTOB;

- OpeaAMET, HOCJIM M 3agadyud TEXHOJOTHHU MI/IKp06HOFO CHHTE3a KJIETOYHBIX META0OIUTOB C
HCITIOJIb30BAHUEM I'CHETHUYCCKHU U3MCHCHHBLIX MUKPOOPIraHM3MOB U q)epMeHTaHI/IOHHBIX arrmapaTtoB;

- OCHOBBI U TEOPHUIO METOJOB 0a30BBIX JaOOPATOPHBIX HCCIEAOBAaHUN B 00JIACTH T€HETUYECKOU
MOI[I/I(bI/IKaIII/H/I IMPOMBIIIJIICHHBIX MUKPOOPIraHU3MOB;

- TOHATHE MeTabonM3Ma C TOYKH 3p€HHA HCTOYHHKA COGI[I/IHGHI/II\/JI C BBICOKHMM PLIHOYHBIM
MOTCHIHAJIIOM; MHPOBBIC TPCH/AbI pPa3BUTHUA 6H03KOHOMI/IKI/I; 0COOEHHOCTH OHMOTEXHOJOTMUECKUX
MPOIIECCOB TMOJyYeHUs papMarieBTUUECKUX CyOCTaHIIMI 1 JISKAPCTBEHHBIX MPENapaToB; MOTCHITHAT
nepepaboTKH OTEYECTBEHHOTO YIII€BOJOPOTHOTO CHIPHS;

- OCHOBBI TeXHOHOFHfI, YBCIMYHUBAIOUIUX IMMOTCHIIUA BHYTpI/IHJ'IaCTOBOI\/'I OHECPIruu,

- O MOTCHIHUAJIIBHBIX UCTOYHUKAX 3arpsA3HCHUA IMOJA3CMHBIX BOJ W ar€HTax 1o yJaJICHUIO OMOTreHHBIX
3JIEMEHTOB.

YMmern:
- pa3pabaTbIBaTh CTpaTErUy COBPEMEHHOTO KOHCTPYHPOBAHUS IIITAMMa-IIPOIyIIEHTA;
- MPOBOJUTH (PUIIOTEHETUYECKHI aHaTU3 MOCIEA0BaTEIbHOCTEN;
AQHAJIM3UPOBATh JAHHBIE CEKBEHUPOBAHWSI HOBOTO MOKOJEHUSA, YATATh W aHanu3upoBath FASTQ
(haiinsr;

- JIefaTh BBIBOJIBI O POJIM OMO3KOHOMUKHU B 00ECIIEUeHUH YCTOMUNBOTO Pa3BUTHS;
apryMEHTUPOBaTh CBOK MO3ULHUIO IO BONPOCY IMPEUMYIIECTB U HEJOCTATKOB HCIIOJIb30BAHMS
OMOTEXHOJIOTH I pelIeHus MPoOiieM SKOJIOTUH;

- aHaJIM3UPOBATh SKOHOMHYECKHE, MPABOBBIE M IKOJOTMUECKHE ACIEKThl OMOTEXHOJOTHYECKOrO
MIPOU3BOJICTBA (hapMalleBTUUECKUX CYOCTAaHIIUI U JIEKAPCTBEHHBIX MPENapaToB;

- pabotath ¢ 0a3aMu JaHHBIX TEHETHUECKUX MOCIEI0BATEIbHOCTEIH;

- aHanu3upoBath 3(PPEeKTUBHOCTH TpaHCHEKIUU BBIPALICHHBIX KOJOHUM; BBIMIOJHATH AaHAIU3
ypoBHe# skcrpeccun Oenka; npoBoauTh [1L[P-ananus s nmoATBepACHUS CTPYKTYPHI BCTaBKU
TE€HETUYECKOM MOCIIEJ0BATENbHOCTH;

- OIPENENATh MOTEHIMAT Pa3BUTHS OMOIKOHOMUKH U €€ MPEUMYIIIEeCTBA;

- OIPENENATh POJIb U MEPCIEKTUBBI PA3BUTHSI OMOTEXHOJIOTHI B OMO9KOHOMHUKE;

- MacmTabupoBarth pazpadaThiBaeMble 1a0OPATOPHBIE TEXHOJIOTHH;

Biaagern:
- MHTETpaluy TOJYyYEHHBIX 3HAHUN B MPOEKTHYI 3aJady IOCTPOCHHUS MHOMXKECTBEHHBIX
BBIpaBHUBaHMI1; pabOTHI ¢ OMOIOTHYECKUMH 0a3aMU TaHHBIX;
- aHalM3a pbIHKA, OLEHKHM MHPOBBIX TPEHAOB U TO3UIUOHUPOBAHMUS OTEYECTBEHHBIX
BO3MOKHOCTEHN B Pa3BUTHUH MO JaHHOMY HaIlpaBJIEHUIO;

- OIpEeJIeNICHUs MyTel Pa3BUTUS OMOAPKOHOMUKH C YYETOM MPOAHATHU3UPOBAHHBIX PUCKOB.

- paboThI B 00JIACTH T€HETHYECKON MOIU(UKALIUY TPOMBIIUICHHBIX MUKPOOPTaHU3MOB;
MpOBeJIeHUs TPaHC(HEKIUU TUTa3MUIBI B KIETKY;
- OLIEHUBAHUSI KOMIIETEHTHOCTH KIIETOK M 3(h(HEeKTHBHOCTU TpaHC(HEKIINH;



- pasnenenus ¢pparmentoB JJHK meromom rens snextpodopesa;
- paboter MeToioM amrutupukanuu pparmenrta JJHK ¢ mnazmuast metonom [1P;
- paboTBHI METOJIOM pa3pe3anus U cimBanus Mosekyibl JJHK;
- paboThI C MpOTpaMMaMu MPOCMOTPA, aHAJIN3A M PEJAKTUPOBAHMSA TUIa3MUI, OaHKaMU

AKTUBHOCTH.

- OIIEHKHU Y(PPEKTUBHOCTH MPOIIECCa;
- aHaJin3a UCIOJIb3yCMBIX TEXHOJIOTUH C TOYKU 3PpCHUS BJIMAHWA Ha OKPYKAIOITYIO CPCay.

4.

Conep:xaHue U CTPYKTYPa AUCHUILIHHBI (MOTYJI51)

TeHETHYECKUX MOCIIENOBATEIBHOCTEH; 0TOOpa PEKOMOMHAHTHOTO IITaMMa MO (hepMEHTaTHUBHOM

Taobauua 1. Cooeprcanue oucyunaunwvt (mooynsn) «l enemuxa u zenemuyecKue mexHo102uu 6
HPOMBIUIIEHHOU OUOMEXHON0ZUUY, NEPEUEHb OUECHOUHBIX CPEOCHI8 U KOHMPOIUPYEMbIX

KomnemeHuuil

/1

Haunmenosanue
paszaena
UACHUATUINHBI

Coneprxkanue pazaena

Kon
KOHTPOJIUPYEMOM
KOMIIETEHIIUU

Dopmsbl
TEKYILEro
KOHTPOJIS
YCIIEBAEMOCTH

Beenenue B
qucuuIuinHy. OCHOBBI
OMOXUMHU U
MOJIEKYJIIPHOM
TeHETUKU

[loraTHE  TPOMBINUICHHON
OMOTEXHOJIOTHH.
[Ipumenenue ¢epMeHTOB U
MHUKPOOPTaHU3MOB e
MIPOMBIIITIEHHOM
nepepaboTKu u
MIPOU3BOJCTBA XUMHUYECKUX
COCIMHEHUH,  MaTepHuaJoB,
TOILINBA,
OMOTEXHOJIOIMYECKOTO
MOJIy4EeHUs
(bapManeBTHUECKIX
cyOcTaHnuii u
JIEKapCTBEHHBIX IPENapaToB.
Oo6was XapaKTepUCTUKA
HOJXOM0B  JUId  CO3JaHMs
HOBBIX IIPAKTUYECKH
HOJIE3HBIX (bepMeHTOB,
MHUKPOOPIaHU3MOB,
€co001IeCTB
MHUKPOOpPraHuzMoB. PU3UKO-
XUMUYECKHE  OCOOEHHOCTH
CTPYKTYpbl ~ HYKJIEMHOBBIX
KHUCIIOT. Konbuessie
MOJIEKYITbI JIBOMHBIX
cnupaneit JIHK, nonsatue o
cynepcnupanu3alu, ee
Ouomnornyeckas  poib B
KJIETKaX MUKPOOPraHU3MOB.
DU3UKO-XUMUYECKHE
0COOEHHOCTH CTPYKTYphl U
(yHKIMOHMPOBAaHUSL OENKOB
u ¢depmenToB. MexaHU3MBI
(epMEHTAaTUBHOTO KaTaJln3a

MMKC-8

T3 TPK K [T




u KUHETHKA
(hepMEHTATUBHBIX PEAKITUH.

OcHoBHEIC TCHETHYECKHE
MPOIIECCHI B KJICTKaX
MHUKPOOPraHU3MOB M HX
perymsius. MexaHu3Mbl
peIUIMKallM W KOHTPOJIb
KOIIMUHOCTH IJIa3MHUI.
MexaHHU3MBI o0meit i
caifrcnenuduyeckon
PEKOMOHMHAIIHY.
Tpanckpunuus u ee

perynsiiius Ha  Pa3IMYHBIX
ypoBHsX. CuHTEe3 Oenka —
TeHETUYEeCKU I KOJI,
MEXaHU3M TPAHCISIUA U €€
perymsitua.  CTaGMIbHOCTD
PHK wu Oenka B KiIeTKax

OaxTepuil.

MeTop1 T'€HEeTHUECKOI'0
oOMeHa. 'eneTnueckas
TpaHcopmalus, MpupoIHas
u WHIyIIUPOBAaHHAS.
Cnusinue MPOTOTUIACTOB.

Konbroramuss y OakTepuid.
JIu3oreHuss W TPaHCIyKIHS,
obmas u crienuduyaeckast.

Merabonusm u
PeryIISIus

Metabonu3mM Kak HMCTOYHHUK
COECOUHEHUN C  BBICOKUM
PBIHOYHBIM ~ TIOTEHIHAJIOM.
Metabonuueckas CETb.
OOmue mnpeacTaBlieHUs O
MHUKPOOHOM  MeTaboJIU3MeE.
[lonstne katabomusma
aHa0oJIH3Ma, oo1ne
MeTaboIuecKre
IPEeIIIeCTBEHHUKH,
nepeaayva SHEPrUuu B
kineTkax. [lytu riaukonusa,
UK TPUKapOOHOBBIX
KACIOT ¥ OKHUCIHUTEIHHOE
¢bochopunupoBanue.
entpanbHbIil

MeTaboIM3M Escherichia
coli mpu pocTe Ha IIH0KO03€ U
JIPYTUX caxapax. bu-
KOMITOHEHTHBIE CUCTEMBI
nepenayd  CUTHAJIOB  Ha
npuMepe perynsiuu
MOTpeOIeHUS a3oTa,

A3 TPK K




¢docdopa xknerkamu E.coli.
bakrepuanbHblil
(dboTocuHTE3.
Hcnone3oBanue
MUKPOOPraHU3MaMu
OJIHOYTJIEPOIHBIX
COCIMHEHUN B  KayecTBe
UCTOYHUKA yrieposa,
METHIIOTPOQBI,
METaHOTPO(DEI.
Crienuuyeckue
0COOEHHOCTH
MOJIEKYJIIPHONH  OHOJIOTHH
TPOAOKEH M MHUIEITHATLHBIX
rpubOB Kak IpeacTaBUTeNeH

JYKapuoOT B
MHUKpPOOHOIOrMUECKON
OHMOTEXHOJIOTHH.
MexaHu3MBI peryIsAIun
MeTaboanu3Ma

Metoanl aHaIH3a
T€HOMOB.
MerareHomMuKa.
buonndopmaruka

PaznooOpasue u cTpykTypa
TeHOMOB  TPOKAPUOT |
3YKapHUOT. Merto bl
CEKBECHUPOBAHUS  IEPBOTO,
BTOPOTO, TPETHETO
HOKOJICHUH. MeTtoanl
00paboTku TAHHBIX
CEKBEHUPOBAHUSI.
KapTtupoBanue PpHUIIOB.
ITouck Myranuid. Anxanu3
muddepeHnnanbHON
IKCIIPECCHUHU T€HOB.
Buonornueckue 0a3ml
NAHHBIX. TTouck B
OHOJIOTHYECKUX 0azax
JaHHBIX. BripaBHHBaHUE
IIOCJIENOBATENLHOCTEA.
MeToabl MOHCKA TOMOJIOIOB.
MeTto sl METareHOMHUKH.
YcTaHoBIEHHE BUIOBOTO
cocraBa MHKPOOHOTO
cooo11ecTBa. Cbopka
T€HOMOB M METareHOMOB

T3 TPK K [T

PenaktupoBanue
reaoMoB. CuHTE3
T'€HOB

Metoanl T'€HETUYECKOU
MoaupUKAITIT
MUKPOOPraHU3MOB,
MyTareHe3 W  CeJeKuus,
reHHas UHKEHEpHs, METOMbl

HaIlpaBIICHHON
MOAU(DUKAIMK  —  METOJ
oOMeHa aJuIeleH,

PEKOMOMHUPHUHT -\-red,

T3 T PK K JT




CRISPR-Cas CHUCTEMBI
pEelaKTUPOBAHUSL.
PaznooOpaszue cCUCTEM
CRISPR-Cas. WHxeHepHbIe
OeNKU JUIsl pelNaKTUPOBAHUS
T€HOMOB. IuukoBbIC
MMaNbIIbI, TALEN,
Meranykieasbl. MeXaHU3Mbl
penapaiiun ~ JIHK.  Odaod-
TapreTHbIe PPEKTHI.

Merabonnueckas
WHXKEHEpUs

Merabonnueckas
I/IH)KCHepI/IfI — pO)KI[GHI/Ie H
SBOJIFOLTUS TEPMHHA,

COBPEMEHHOE OIIPEJICIICHUE;
(yHIaMeHTanbHasE  OCHOBA,

HO SIPKO BBIpKEHHAS
TIPUKJITHAS
HaIpaBJIEHHOCTh Ha
WHTyCTPUATTU3AIIIO
MOJy4aeMbIX  MPAKTHYECKH
3HAYNMBIX pe3yJIbTaTOB.
Craguu pa3BUTHS
MeTa00JINIEeCKOM

WHXEHEpUH, HUX CYIIHOCTD,
METO/I0JIOTMYECKasi OCHOBA U
MPUHIUIHAIBHBIE PA3IAYMSL.
Pa3zBute u coBpeMeHHOE
COCTOSTHUE METOJIOB
«PEAAKTHUPOBAHUS» T€HOMOB
MUKPOOPraHu3MOB

IToHsiTHE ¥ OCHOBBI
OMOPKOHOMUKHU

Onpenenenue

OMODKOHOMMKH, OCHOBHEIC
MOHATHUS U TEPMHUHBL. 3a1a4H
U Lemd  OMOPKOHOMHUKH.

OCHOBHEIE OTpaciu
OHMODKOHOMMKH.
ConepxaHue oTpaciieit
OHOPKOHOMMKHU u ux
pasButue. CBs3b pPa3BUTHS
OHMOIKOHOMMKH c
ITOBBIIIIEHHEM
9HEeprodPpPeKTUBHOCTH,

3G PEeKTUBHBIM

HCIIOJIb30BAHUHU OTXOJIOB,
pa3BUTHEM BO30OHOBISIEMOM
JHEPreTUKM  Ha  OCHOBE
OMoMacchl, SKOJIOTH3aIlueH
MPOMBILIJIEHHOTO  CEKTOPa,
MOBBILIEHUEM YCTOMYUBOCTH
CEJIBCKOI0 XO035MCTBA,
MPOU3BOJACTBOM HOBBIX
MPOJYKTOB MMUTAHUS,

T3 TPK K [T

A3 TPK K I




PasBUTHUCM MCAUIIMHCKHUX
TEXHOJOTHH H IMOJIY4YCHUCM

JI€KapCTBEHHBIX CpEACTB.
[IpeumyiecrBa
OMOPKOHOMHMKH.
Ornpenenenue
BO3MOKHOCTEHN U
NOTEHIIHAaa pa3BUTHS
OMOSKOHOMHUKH - MHPOBBIE

TPCHAbL n METObI nux
oueHku. Ilpumep ananmsa
PbIHKa C IIO3UIUKW HAYYHO-

TEXHUYECKOTO u
TEXHOJIOTMYECKOTO YPOBHS, a
TaKXe C OIIEHKOH
MEePCIEKTUB OTEUECTBEHHBIX
MIPON3BOJICTBEHHBIX
BO3MOIKHOCTEM.
brnoskonomnka B Poccum.
Pons u MECTO
OMOTEXHOJIOTHI B

O6uoskoHOMUKe. BHenpenue
B TIPOMBIIIJICHHOCTh W WX
IPUMEHEHHE.

ESG u ycroitunBoe
pa3BUTHE.
Opranunueckas
MPOTYKIIUS

[Tonstue ESG.
[TapameTpsl ¥ KpUTEpPHUU.
bazossie npuniunel ESG u
UX BaXHOCTh. Brusinue ESG-
MHBECTULINI Ha pbIHOK. ESG-
UHTETpalys, OlleHKa PUCKOB
1 BO3MOKHOCTEH. CriocoObI
BHeApeHus npuHuunoB ESG.

AKTyaJIbHbIE

9KOJIOTMYECKUE MTPOOIIEMBI.
buortexHonoruii kak cnoco6
BIIUSTHUS HAa aKTyallbHbIE
pOoOGJIEMBI SKOJIOTHH.
IIpomnecc
YCOBEPIICHCTBOBAHUS
XMUMHYECKUX TPOIECCOB B
COOTBETCTBUU C
COKpalIeHUEM HEraTUBHOTO
BIIMSIHUS HA OKPY)KAIOIIYIO
cpeny.
HaunonaneHble NpPOEKTHI H
NEPCHEKTUBBI  J1aJbHEUIIEr0
BHeIpeHus npuHiunos ESG.
Opranuueckasi NPOAYKLHS -
CyTb, pacnpeieJieHue.

ITpumepsl
HCIIOJIb30BAHUS

OcHOBHEIE HaIlpaBJICHUA

J3 TPK K

T3 T PK K JT
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OUOTEXHOJIOTUI

U IpUMEpBl UCIHOJIb30BaHUS
OMOTEXHOJIOTHiA B
pa3IUYHbIX OTpacIIsIX.
YcnoBus npUMEHEHUS WU
NEPCIEKTUBBI Pa3BUTHUSL.
Cenbckoe XO3SIICTBO.
KonBepcuss pacTUTENBHOIO
CBIPBS. [Tonyuenue
pPacTUTENBLHOIO  CBIpb €
TpeOyeMbIMU  CBOMCTBAMH.
Bomnpocel  cemeHOBOACTBA,
arpOTEXHUKU M COCTOSIHUE
IUIOJIOPO/IUS  TOYBBI U
CHOCOOBI UX PELIEHUS.

JKHUBOTHOBOACTBO Hu
NnTUIEeBOICTBO. [IpuMenenue
COBPEMEHHBIX

OMOTEXHOIOT U TS
CO3JaHH KaueCTBEHHOI0
IUIEMEHHOTO craga c
HCIIOJIL30BAHUEM  METOIOB
MIPUMEHEHHUS T€HOMHBIX
TEXHOJIOTUH TUIS
COBEPIICHCTBOBAHUS
KOMMEPUYECKUX H

COXpaHEHHUS T'eHO(POHIHBIX
MOpoJ KPYHHOTO pPOraToro

CKOTa (mmm TPYTUX
KHUBOTHBIX) Poccun.
[Mumesas, EJITFOJIO3HO -

OyMa)kHasi, KOXXEBEHHas U
TEKCTHJILHAS
MIPOMBIIIEHHOCTb.
3HadeHne OWoOIpenapaToB B
noOblue  yriaeBOJOPOJAHOTO
ChIpbsl M TIOTEHIMAJIE €ro
nepepadOTKH.

Ponr OuorexHomgoruii B
MIPOU3BOJICTBE
(apmalieBTHUECKOH
OpPOAYKIIMM W B 00IacTu
3/IpaBOOXPAHEHUS.

buorexnonoruueckoe
MOJIyYeHHEe aHTUMHUKPOOHBIX
MpemnapaToB, OHOIOTUYECKH
AKTHUBHBIX COCIMHEHHUM,
IPOOHOTHKOB u
NpeOUOTUKOB, BUTAMHHOB,
AMHHOKHCIIOT U  OEJKOB,

11



JUTIHJIOB, CTEPOHJIOB,
MOJIUCAXaPUIOB.
Hcnone3oBanue
PEKOMOMHAHTHBIX
MUKPOOPraHu3MOB VTS
MOJIy4eHHUST  JICKAPCTBEHHBIX

CPEICTB.
[IItamMMBI, My3en, [TonsaTne U CPYIIIbI
IIaTEHTOBAHUE LITaMMOB. XapakTepHble
0COOEHHOCTH nIramma.

TpeboBanust k  BbIOOpY
nrTaMMa.

Otéop u  Moaudukauus
MIPOMBIIIICHHBIX
IITAMMOBIIPOTYIIEHTOB
(hapmareBTHUECKIX
cyOcTaHnii u
JIEKapCTBEHHBIX TPErapaToB.
Pa6ora co  mrTamMmamm.

[IpencraBnenue 0
ITOJrOTOBKE IIOCEBHOTO
Marepuana, MTOATOTOBKE
MIUTATEIIBHBIX cpen,

nporecce ¢GepMEeHTAIMU ¢
KOHTPOJIEM €€ MpPOBEICHUSI.
dopmMupoBaHHE
Mpe/ICTaBJICHUs] O IMpoLecce
OYMCTKH KyJbTYpajIbHOU
KUJKOCTH, KOHILIGHTpAIUU U
HOJIy4YEHU T TOTOBBIX
penapaTUBHBIX GOPM.
[Toaxonpl K BBLACTICHUIO U

OUYHNCTKE OHO0JIOTUYECKU
AaKTUBHBIX COCIMHEHUN W
JIEKapCTBEHHBIX CPEICTB.
Myszen LITaMMOB Ha
IIPOMBILITIEHHBIX
IPEIIPUATHSIX.
[latenTOBaHME IITAMMOB U
ux JNETIOHUPOBAaHUE B
YIOJIHOMOYEHHBIX

kosekusax. Lenb u 3agaun.
Cyrs  mpouenypel.  Tpu
(GopMBI  IECTIOHMPOBAHUS -
0COOEHHOCTH
UCIIOJIb30BAHUS.

Poccuiickas ®Denepauus -
KpyIHenmas
OMOTEeXHOJIOrnYecKas
Jiep>KaBa. [Ipennoceuiku
CTaHOBJICHUS! M TPENATCTBUA

T3 TPK K [T
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Ha IIYTH pealn3aluu.

10.

AnnapartHoe
odopmIICHHE
MUKPOOHOIOTUIECKUX
MIPOU3BOJICTB

AnmnaparHoe oopmiieHuE
MUKPOOHOIOTUIECKUX
npou3BoicTB. Ob1Iee
MIPEACTABIICHUE O BCEH
IIETIOYKE TEXHOJIOTMIECKOTO
npouecca. [Ipouecc
OMOTEXHOJIOTUYECKUX
IPOU3BO/ICTB.

Ocob6enHoctu
OMOTEXHOJIOTHYECKUX
MPOIIECCOB TIOTYUSHHS
(hapmareBTHUEeCKIX
cyOcTaHIMi 1
JICKapCTBEHHBIX MTPEIapaToB.
Onucanrie HEOOXOIUMOTO
000pyIoBaHUs IS
MIPOM3BO/ICTBA JIFOOBIX
OouomnpemnapatoB. Beigenenue
Y OYHCTKA MTPOIYKTOB
OMOTEXHOJIOTHH - METOILI U
XapaKTepPHbIE 0COOCHHOCTH.
[Tonsatue pernamenra.
OcobenHoctu
71a00paTOPHOTO U
MIPOMBIIIIJIEHHOTO
pernamenta. TpyaHocTu
MacuTabupoBaHUs — MyTh OT
71a60paTOPHOTO 710
IPOMBIIIIIEHHOTO
periameHTa.

HopmartuBHblE JTOKYMEHTHI,
periaMeHTHpYoIIne
OMOTEXHOJIOTHUECKUE
IIPOU3BOJICTBA
(hapmaleBTHUECKOTO
poduIs. TpeboBanus
1a00paTOPHOH, KIMHUYECKON
U POM3BOJICTBEHHOU
MPAKTUKU B
OMOTEXHOJIOTMYECKOM
(hapmalleBTHUYECKOM
MIPOU3BO/ICTBE. Cucremsl
GLP, GCP u GMP.

11.

buoreorexnonoruu u
3alUTa OKpYyXKaromen
cpenbl

buoreotexHoorus.
Onpenenenue
OMOTCOTEXHOJIOTHH u
OMOTHIPOMETAILTYPTHUH,
OCHOBHBIE [TOHSTHS,
TEPMUHBI. TexHogoruu
MOJIy4eHUsT ~ [BETHBIX W
OJIarOpOJIHBIX METAJUIOB U3

I3 TPK K[

T3 T PK K JT
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cynbGUAHBIX pya. OCHOBHBIC
NOPUHIMIBL,  JIOKAlNlue B
OCHOBE

OMOTHUIPOMETAILTYPTHIECKUX
TexHonoruii. PasHooOpaszue

MUKPOOPTraHNU3MOB,
UCTIOJIb3YEMBIX B
OMOre0TEXHOJIOTHYECKUX
poreccax
(TakcoHOMUYECKHUE u

(DU3NOJIOTHYECKUE TPYIIIE),
UX OHOTEOXHMMHUYECKas W
OMOTEXHOJIOTHYECKAsE  POJIb.
MexaHu3Mbl
B3aMMOACHUCTBUS
MHUKPOOPTraHU3MOB c
Cynb(PUAHBIME MHHEpaJIaMU
pyA. buoTtexHonoruu
MOJTy4eHHUSI METAJIJIOB U3 PY/I.
Hcropus pa3BUTHSL.
OCHOBHBIE TEXHOJOTHYECKUE
MPOLECCHI. O1bIT
MPaKTUYECKOTO TPUMEHEHUS
OMOTHIPOMETATUTYPHUUECKHIX
texHonoruil. IlepcnekTuBbI

pa3BUTHUSA HOBBIX
HanpaBJICHUN B
OMOTHUIPOMETAILITYPTHH u
BHEJIPEHUS HOBBIX

OMOTHIPOMETAILITYPTHUECKIX
TEXHOJIOTHI. bruoTexHoaornmn
IS pereHus
MIPUPOOOXPAHHBIX TPOOIEM
B TOPHOMETAJLUTYPrHYECKOM
KOMILIEKCE (ouncrka
CTOYHBIX BOJl OT CYyJb(aToB,
HOHOB METaJIOB, IMaHUIOB
Y THOIIMAHATOB).
MukpoOHoIorHYecKre
METOIbI MOBBIIIEHHUS
Hedreotnaun. OnpenencHue
HePTAHON MMKpPOOHOJIOTHH,
U €€ OCHOBHBIX 3ajad.

MukpoOHoIornyecKue

METO/IbI TIOBBIIICHHUS
HepTeoTmaun B oOIIeM
nporecce pa3paboTKu

HE(PTSIHOTO MECTOPOXKJICHHS.
Crnenuduueckne  QU3MKO-
XUMHUYECKHE (baxTopsl,
XapakTepHble JUIsI HEePTIHBIX
MecTopoxkaeHuil. OCHOBHbBIE

14



(GyHKIMOHATIBHBIE — TPYIIIBI

MHUKPOOPTraHU3MOB
HEPTSIHBIX IJ1aCTOB.
Knaccuueckas cxema
Tpoduueckoit enu

3aBOJHIEMOro  He(TAIHOTO
miacta. JuccuMunsiuoHHast

cynbhaTpeIyKIus,
OCyIIeCTBIsieMast Ha
MECTOPOKICHUSIX HeTH
aHa’pOOHBIMU  TE€TEepo- U
aBTOTPO(PHBIMU

MHUKpPOOpPTraHW3MaMu. THITBI
MEeTaHOreHe3a B HEeQTIHBIX
JIacTax.
HedresbiTecustommue
METa0O0JINTHI, UX
KJIACCU(UKAIUSA W TPUHITATT
NEUCTBUA B HeTsIHOM
miacre. Kiaccupukauus u
TIPUHITATT BbIOOpa
OMOTEXHOJIOTHI TIOBBIIICHHS
HedTeoTIauH IJIaCTOB.
Croco0 O IABJIEHUSI
KUZHENEATEIIbHOCTH
cyabdaTpeyupyrommux
OakTepuii W CHWIKCHHUE
CEepoBOAOPOJAa B IUIACTOBBIX
dbmongax. ITousarue
ouopemenuainus TOYB U
BOJIOEMOB.
VYT11eBoJ0POIOKUCIIAIONINE
MUKPOOPraHUu3Mbl —
0COOCHHOCTH MeTabonu3ma.
@dakTophl, BIMSIOIMIME Ha
CKOPOCTh CaMOOYHUIIICHUS
noyBbl U 3P(HEKTHBHOCTH
IpPUMEHEHUs OHOIpenapaToB
B [OYBE U BOJHOH cpeje.
[TapameTppl, 1O KOTOPHIM
pa3nuyaroTcs Ouompenaparbl
Uis OMopeMeauanuy MoyYB U

BOJIOEMOB. Hctounuku
3arpsi3HEHUE IOYB,
MOBEPXHOCTHBIX u
TPYHTOBBIX BOJ
paAMOHYKIUaMHU u
TSKEIBIMHA METaJlJIaMH.
Crnioco6b1 3aXOpPOHEHUS
KUIKAX PaMOaKTUBHBIX
OTXO/JIOB. Kakne

(I)I/I3I/IOJ'IOFI/ILI6CKI/IC I'pYyIIbI
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MUKPOOPraHUu3MOB ABJIAIOTCA
NCPCIOCKTUBHBIMU  arCHTaAMU

TSt CO3JIaHHS
OMOreOXMMHUYECKOTo Oapbepa
Ha oyt ABHUKCHUSA
INOA3EMHBIX BOJ,
3arpsA3HCHHBIX

KOMITIOHCHTaAMH KUOKUX

pPaIMOaKTUBHBIX  OTXOJIOB.
BrusiHue MHKpOOpraHU3MOB
HA CHIDKCHHE  MUTpaIiH
MaKpOKOMIIOHEHTOB JKHUIKUX
PAO ¢ TOKOM ITOJ3€MHBIX

BOJ.

Crpykrypa mucuuniaunsl (moayJs) «b1.B.J1B.03.02 'eHeTuka U reHeTHYeCKHE
TeXHOJIOTMH B NPOMbIILIEHHOH 0HOTEXHOJIOTUID)

Tabauya 2. Obwas mpyooemrxocmov oucyuniunst cocmasisiem 4 zauemnvix eounuy (144 uacos)

Bupa padorsl

TpyaoeMKOCTb, Yachl

6 cemecTp Bceero
O01mas Tpya0eMKOCTh (B Yacax) 144 144
KonrakTHasi pabora (B yacax): 72 72
Jlexuuu (JI) 18 18
[Tpaktuueckue 3ansatus (113) - -
Cemmunapckue 3ansTus (C3) - -
JlabopaTtopHusie paboTs (JIP) 54 54
CamocrosiTesibHas padoTa (B yacax): 63 63
Pacuerno-rpaduueckoe 3amganne (PI'3) - -
Pedepar (P) - -
Occe (D) - -
Kontponsnas padota (K) - -
CamMoCTOsITeNIbHOE U3YUCHHE Pa3/ICIOB 63 63
KypcoBas paoora (KP) - -
Kypcosoii npoekr (KII) - -
IloaroroBka u NpoxokaeHHe MPOMEKYTOUHOM 9 9
arrecTaunu (KOHTPOJIb)
Bua npomeskyTo4HOM aTTecTAllUN 3auer 3ager

Taonuua 3. Jlekuuonnwie 3anamusn

©

n/a

Tema

Beenenue B JAUCHUILIIINHY. OCHOBBI OMOXUMHU U MOJ'ICKy.]'ISIpHOﬁ I'CHCTUKU.

MeTaboa13M U peryssinus

Mertoasl aHanIM3a reHOMOB. MeTareHoMuKa. BI/IOI/IH(I)OpMaTI/IKa

Pe,[[aKTI/IpOBaHI/IC reHomMoB. CHHTE3 T€HOB

Merabonnueckas HWHXXCHCPUH.

[ToHsITHE ¥ OCHOBBI OHO’KOHOMHUKHU

ESG n ycroitunoe pazpurue. Opranndeckasl poIyKIus

R|Q| NN | WIN|—

ITpumMeps! UCTIONIB30BAaHMST OMOTEXHOJIOT Ui
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9 [IITamMmMBbI, My3€H, MTATEHTOBAHNE

10 AnmaparHoe opopMIIeHUE MUKPOOHOIOTHIECKUX TIPON3BOICTB

11 BHOreoTeXHOIOrNY 1 3aIUTa OKPYXKAIOLIEH CPEebl

Taonuya 4. Ilpakmuyeckue 3auamus (ceMuHapcKue 3aHAmMuUu) - He RPedyCMompeHbl

Taonuya 5. Jlabopamopuwvie pabomul no oucyuniune (Mooynio)

No T ewmbl

1 [IpoBoseHNe TpaHCPEKIUU TUIA3MHIBI B KIETKY, OICHUBAHUE KOMIICTCGHTHOCTH KJIETOK U
b dexTuBHOCTH TpaHCHEKIMH, CKOPOCTH HApaOOTKH OejKa, pa3pe3aHue U CIIUBAaHUE MOJIEKYIIbI
JHK, wucnons3oBanne wmeroma I[P, pabora ¢ mnporpammaMu mpoCMOTpa, aHaIU3a U
peaKTUpOBaHUS IIa3MHJI, 0aHKAMH F€HETUUYECKUX MTOCIIEJOBATEIbHOCTEN

2 Tpanchopmanusa mramma Bacillus subtilus mnasmunoii, cogepxaiieil reHa anbga-amMuiIasbl Mo
CUJIBHBIM TIPOMOTOpPOM. OTOOp PEKOMOMHAHTHOTO IITaMMa IO aMuja3HoW akTuBHOCTU. [II[P-
aHAJIM3 IS TIOJNTBEPXKICHHSI CTPYKTYpbl BCTaBKH. KynbTHBUpOBaHWE MOIUPUITUPOBAHHOTO
mTamMma B Kosibe uiam jabopatopHoMm (depmenTepe. l3mepeHne pOCTOBBIX XapaKTEpUCTHK
KYJIBTYpHI, €€ aMUIIa3HO aKTHBHOCTH.

3 [Tonyuenue mramma Escherichia coli, cogepxatero lux - onepon u3 Photorhabdus luminescens u
€ro UCHOJIb30BaHUE JUISl SKOJIOTHYECKOT0 MOHUTOPHUHTA

4 benok-HykIeMHOBOE y3HaBaHUE, PETYISATOPHbBIE OEIKU

5 Perynsuust metabonuszma

6 MeTtoapl aHaM3a TEHOMOB

7 bubnnorexku mMpoMOTOPOB, TEPMUHATOPOB U CBSI3bIBAHUS C puOOCOMaMu

8 Merabonueckast HHXSHEPHsI

9 [ToxaroroBka K 1abopaTopHBIM paboTam

10 |C-1mmardpopma

11 | ESG u ycroitunBoe pa3BuTue

1 2 | DKCKypcHsi-TIPaKTUKYM

1 3 | BuOreoTEeXHOJIOTMH U 3alllUTa OKPYKAOIIEH Cpe/Ibl

Taonuya 6. Camocmosmenvhoe uzyuenue pazoenos OUCUUNIUHbL (MOOYs)

Bbubnnorexu IIPOMOTOPOB, TCPMHUHATOPOB U CBA3BIBAHUS C pI/I6OCOMaMI/I

[ToaroToBka k 1abopaTopHBIM paboTam

C-1 nnardopma

ENQ RSN A

ESG u ycroiiuuBoe pazBurue

5. Ouenounvie mamepuanvt 01 meKyuyezo u pyoescHo20 KOHMpPons ycneeaemocmu u
npomexcymounoi ammecmavuu (konmpoaupyemote komnemenyuu INKC — 8)

Koneunsimu pe3ysbTaTaMu OCBOCHUS POrpaMMBbl JMCLUTUTUHBI SBIISIFOTCS
c(OpMHPOBAaHHbIE KOTHUTUBHBIE JECKPHUIITOPBI «3HATB», «YMETb», «BIAJEThY», PACHHCAHHBIE IO
OTAENbHBIM KoMIeTeHIHMsIM. (DOopMHUpOBaHME 3THX JAECKPUITOPOB MPOMCXOAUT B TEUYEHHUE BCETO
CeMecTpa 0 3TanaM B paMKax pa3JIMuHOro BUJA 3aHATHH U CaMOCTOSATEIbHONW PaOOTHI.

B Xxone u3yueHMs AMCHMIUIMHBI NPEAyCMaTPUBAIOTCS MEKyujuil, pyoexcHovlit KOHmpois u
NPOMENCYMOUHAA AMMEeCMAUUL.

5.1. Ouenounvie mamepuanvt Ona mekyuwieco Kommpona. Lleno mekywezo Kowmpons —
OLIEHKA pPEe3yNbTaToB pPabOTBl B CeMecTpe M OOecleueHHe CBOEBPEMEHHON OOpaTHOM CBs3M, Ui
KOPPEKIHK 00ydeHHUs, aKTUBU3ALIUU CAMOCTOSITEIbHOM paboThl oOydatomierocs. OObEKTOM TEKYILETo
KOHTPOJISL SIBJISIFOTCS KOHKPETH3MPOBAaHHBIE pe3yJabTaToM o0OydeHHs (ydeOHbIE JIOCTHIKEHHUS) II0
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TMCLUTIINHE

Texyuwyuii KOHmMpOIb YCIIEBAEMOCTH 00€CIEYNBACT OLICHUBAHUE XOJIa OCBOCHUS MCIUTLIHBI
«['eHeTHKa U reHeTHYEeCKHEe TEXHOJIOTHH B MPOMBIIICHHONH OHOTEXHOJIOTHI» U BKJIIOYACT: OTBETHI Ha
TEOPETUYECKUE BOIMPOCH HA TMPAKTHYECKOM 3aHATHH, PELICHHWE MPAKTUYECKUX 337ad U BBINOJHEHHE
3aJJaHUil HA TPAKTUYECKOM 3aHITUH, CAMOCTOSATENBHOE BBITIOJHEHUE HMHIMBHIYAIBHBIX JOMAITHUX
3aJlaHuil (HampuMep, pelleHHe 3ajJad) ¢ OTYETOM (3allUTON) B YCTAHOBJIEHHBIH CpPOK, HaIlMCaHHE
JOKJIaTIOB, pedepaToB, TUCKYCCHH.

Onenka KadecTBa TNOArOTOBKM HAa  OCHOBAaHMHM  BBIIOJHEHHBIX  3aJaHUN  BeNETCA
npenojaaBareneM (¢ OOCYKIEHHEM pe3ylbTaToB), Oaulbl HAUUCISIOTCA B 3aBUCUMOCTH  OT
CJI0KHOCTH 3aJlaHUs

Bonpocvrt no memam oucuyunnunvt «l'enemuka u 2eHemuyecKkue mexHoa02UU 6 NPOMBIULIEHHOU
ouomexnonozuu» (kourpoupyemoie komnereuiyu ITKC — 8):
dopma KOHTPOJIS: aHAIUTHYECKAsl 3aIMCKa

h [IpuMepHBIe TEMBI aHATUTUYECKUX 3AIMCOK

VYcnenHble npuMepbl UI3MEHEHUSI METa00IU3Ma U PEryisiiMi OMOCUHTETUYECKIX T'€HOB
U1 pellieHus 3aa4 CucTeMHON MeTabonnueckoil nunxkenepun (Metabolic grafting,
Retrosynthesis Metabolic Control Engineering u ap.).

OCHOBBI ¥ IOHATHUSI OMOAPKOHOMUKH Kak Hayku. [IpoBeneHre aHanm3a pblHKA, OLIEHKa
MHUPOBBIX TPEHOB U NMO3UIIMOHUPOBAHNE OTEYECTBEHHBIX BO3MOXKHOCTEN. [IpeioxknuTs
[yTH pa3BUTHS OMOPKOHOMUKH C YYETOM PUCKOB. YKa3aTh BO3MOXKHBIE ITyTH UX
[pELIEHUSI.

buopemenunanus. [IpoBecTr cpaBHUTENBHBINA aHATIN3 TEXHOJIOTHH OHOpEMEHAIIHH,
[IPUMEHSIEMOMN JJIs 3alIUThI OKpY>KaloLIel cpefibl, C TPAAUIIMOHHBIM METOJIOM OYHCTKH,
BHITIOJTHSAIOUIUM aHAJIOTUYHYIO 3a71a4y. YKa3aTh JOCTOMHCTBA U HEJAOCTATKH.
[IpenoKuTh peleH s Mo YCTPaHEHUIO HE0CTaTKOB B IPUMEHEHUH COBPEMEHHOM
OMOTEXHOJIOTHH.

CpaBHUTH C UCIIOJIB30BAHUEM HAYYHOM JTUTEPATyphl IPUPOIHBIE U
reHHOMOAU(PUIIMPOBAHHBIE IITAMMBI-TIPOTYLIEHTHI OJJTHOTO U3 BUTAMUHOB 110 BEIOODPY
CTYyICHTA.

Kpumepuu hopmuposanus oueHoK (OUCHUGAHUA) YCHIHO20 ONPOCA
VYCTHBI OmpoC SBISETCS OIHUM W3 OCHOBHBIX CHOCOOOB y4éra 3HaHMH OOydYaromerocs Io
muciuiuiiHe  «['@HeTMKa M TeHeTHYeCKWe TEXHOJIOTMH B IPOMBINUICHHOW OHOTEXHOJIOTHUY.
Pa3BEpHYTHII OTBET CTy/AEHTa JOJDKEH NPEACTABIATh COOOH CBA3HOE, JIOTMYECKH MOCIEA0BATEIFHOE
cooOIIeHne Ha 33/IaHHYI0 TeMY, IOKa3bIBaTh €0 YMEHUE IPUMEHSTH ONPEACICHHSL.

B pesynbmame ycmmnozo onpoca 3nanus, o0yuarouiezoca OueHusarOmca no ciedywoujei

uiKane:

3 6anna, CTaBUTCS, €CIIU 00yJaIOIIMHACS:

1) IlonHO M3naraer U3y4eHHbIN MaTepua, 1T MPaBUIbHOE ONPEIEICHHOE MOHATH;

2) oOHapyKUBaeT NMOHMMaHUE MaTepuaya, MOXeT OOOCHOBaTb CBOM CYKIEHHS, NPUMEHHUTH
3HaHUS Ha MPAKTUKE, NMPUBECTH HEOOXOIUMBbIE MPUMEPHl HE TOJBKO MO YYEOHHMKY, HO U
CaMOCTOSITENIbHO COCTABJICHHBIE;

3) wu3naraet mMarepuall MocieA0BaTeIbHO M MPAaBUIIBHO C TOYKH 3PEHUS HOPM JIUTEPATypHOIO
SA3BIKA.

2 oanna, crtaBuTCs, e€ciAM OOyyaromuics Ja€r OTBET, YJOBJCTBOPSIOUIMA TeM ke

TpeGoBaHMsM, 4TO U JUIst Oayta «1», HO nomyckaeT 1-2 ommOKu, KOTOpBIE caM K€ MCHpaBisteT, u 1-2
He0uéTa B MOCIEJ0BATENFHOCTH U SI3bIKOBOM O(OPMIIEHUH U3JIaraeMoro.

1 6‘1]1]1, CTaBUTCiA, €CIIN O6yanOIHHﬁCH O6H8.py>KI/IBaeT 3HaHUEC MW IIOHHMMaHHUE OCHOBHBIX
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MOJ0KECHUH JAHHOMW TEMEBI, HO:

1) w3maraer MaTepuan HEMOJIHO | JIOMYCKAeT HETOYHOCTH B ONPEACTICHUH MOHSTHIA,

2) He yMmeeT JOCTaTOYHO IIyOOKO M J0Ka3aTelbHO OOOCHOBATH CBOM CYXKJICHHS U TPUBECTH
CBOHU IIPUMEPHI;

3) wuznaraer MaTepHan HEMOCJIEeIOBAaTeIbHO H  JOMYCKAaeT OIIMOKH B SI3bIKOBOM
0(OPMIICHUH H3JIaracMoro.

O oannos, craButcs, eciu OOy4aOIIUNCA OOHAPYKWUBAET HE3HaHWE OOJBIICH YacTh

COOTBETCTBYIOIIIETO pa3Jiesia U3y4aeMoro Marepuaia, IonyckaeT oMuOKu B (popMyJIHpOBKE.

bamner «1», «2», «3» MOTYT CTaBUTbCS HE TOJIBKO 3a €IWHOBPEMEHHBIA OTBET, HO U 3a

paCCpeI[OTOquHBIﬁ BO BpPEMCHH, T.C. 3a CYMMY OTBCTOB, JAaHHBIX CTYACHTOM Ha IPOTAKCHUU
3aHATHA.

512 Ouenounvle mamepuanvl 071a_CaMOCMOAMEIbHOU padombl_o0yuaruie2ocsa (munogie

3adauu) (koumponupyemoie komnemenyuu IIKC — 8):
[lepeueHp TUMOBBIX 3ama4 ISl CAMOCTOSATENIBHON paboOThl CHOPMUPOBAH B COOTBETCTBUU C

TEMATUKOW J1a00pAaTOPHBIX 3aHATHM 1O JUCHUIUIMHE «['€HeTHMKAa W TeHETUYECKUE TEXHOJIOTHH B
MIPOMBIIIIICHHOW OMOTEXHOJIOTHUM

Ne

IIpumepHbIe TEMbI

1151 mocnenoBatenbHOCTH Oenka SpCas9 (unentudukarop B 6a3e ganabsix GenBank Q99ZW2.1)
Haﬁ)]HTe ImyTéM IIOHMCKa B Oazax JaHHBIX PAa OEJIKOB TOMOJIOTOB C NJICHTUYHOCTBIO
rocinenoBarenbHocT He MeHee 70%. Iloctpoiite MHOXecTBEHHOE BbIpaBHHMBaHME. [lyTem
[MOMCKa U aHaJIu3a HAYYHOU JINTepaTyphl onpeaenuTe (pparMeHT/IoMeH Oeika, OTBEYarolIuii 3a
ces3biBaHue PAM-nocnenoBarensHoctn  JIHK  CRISPR-Cas  kommekcom.  HMcnomnb3ys
MHO>KECTBEHHOE BBIpAaBHHBAHUE, MpOaHAIM3UPYHTE BapHaOEIbHOCTh 3TOT0 JIOMEHa Y Pa3HBIX
BHIOB OaKTEepPHUH.

ESG. BriOepure KoMmmaHUIO, KOTOpas peayiM3yeT MPOIECCHI, CBA3aHHBIC C HCIOJIb30BAHUEM
MPOMBIINICHHBIX OuoTexHojoruid. Caenmaite oOmIyro oreHky ero 3¢gdexktuBHOCTh 1Mo ESG-
(dakropaMm. VYgaenure o0cob0e BHHMMaHUE CJEIYIOIIUM XapaKTepUCTHKaM: BIHUSHUE Ha
OKpyXaromyto cpeny (atmocdepy, ruapocdepy, rurochepy), oOpalieHue ¢ 0TX0JaMHU, PUCKH,
0€30MacHOCTh MPUMEHEHHsI TeXHOJOruH. BeisiBuTe mnpobiemubie obnactu. I[Ipemnoxute
CTpaTeruio JajibHEHMIero pa3BUTHS, C YCIOBUEM DEIICHHUS BBISBJICHHBIX Mpobiem. OneHure
[MOTEHIIMAT AajbHEHIIero NpUMEHEHUs aHATU3UPYEMON TEXHOJIOTHH.

HpOﬂHﬂJ’IHSprﬁTC IIPOCKT, HaJd KOTOPLIM Bbl CaAMOCTOATCIILHO pa60TaeTe B paMKax MOZIYJIA
“'eHeTHKa M TreHETHYECKHE TEXHOJIOTHMH B HpOMBIH.IJ'IGHHOfI OHMOTEXHOJIOTUH . Omenure Barl
IIPOCKT C TOYKU 3PCHUA €TI0 BIIMAHUA HA OKPYXKANOIIYHO CpCAYy /WA BO3MOXKHBIX PUCKOB €T0
[pCAIN3alnH. B CJIydac BbISABJIICHUSA HCTATHBHOTO BJIMSHUA, a,[[aHTPIpyfITe HCO6XOI[I/IMBIC
KPUTCPUKU B COOTBCTCTBHU C IIPHHOUIIAMU W KPHUTCPUAMU yCTOﬁ‘IHBOFO Pa3BUTHA. B cJIydyac
BBISABJICHHA PUCKOB, MMPCAJIOKUTC BAPUAHTHI IO UX CHUIKCHUTO WIIA YCTPAHCHUIO.
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Ha ocHOBe MONY4YEHHBIX pE3YJIbTATOB MpPH HEOOXOAMMOCTH CKOPPEKTHPYHUTE CTpPATETHIO
aJIbHENIIEr0 TNIAHUPOBAHUS U BBIIIOJIHEHUS IPOEKTA;

TH TIPOAHATM3UPYITE TPOOJIEMyY CYIIECTBYIOIIETO MPOU3BOCTBA, MPEIOKEHHBIE UM CIIOCOOBI
[peIIeHNs], a TaKKe Balle MPEUIOKEHUE IO PEHICHHIO MPOOJeM WM CHIDKEHHIO PHCKOB HX

BO3HUKHOBCHU.

Hanpumep:

[IpoOnema - BIMSHME NPOLIECCOB TOPHOPYAHOW kommaHuu «llommMmeranm» Ha OKpyXKaroulyro
cpeny.

Pemenne - xkoMmmaHus JAeKJapupyeT npuBepxkeHHOcTh ESG-mpuHIMnam M ¢ KaxJIpIM T'OJOM
YBEJIMYMBAET CBOU BIIO’KEHUS B DKOJIOTMYECKUE TIPOEKTHI:

- HENpEpbIBHBIH ~MOHMTOPHHI  COCTOSIHMSI ~ OKpY)Kalolled cpeapl  BOJIU3H
[PACITOJIOKEHUS NIPEAIPHUATHI U IPOBEACHUE MEPOIIPUATHMN 10 €€ COXPAHEHUIO;

- TIIOCTENEHHBIM TEPEeXoJ K MCHOJB30BAaHUIO CYXOrO0 CKIAJUPOBAaHUSA OTXOJOB OT
ropHOJOOBIBatOIEH W 00pabaThIBAIOIICH MPOMBIIUIEHHOCTH OT TPAJAUIIMOHHOTO BO3BEICHUS
mamM0 ¢ 1eNIbI0 CHMKEHUSI PUCKOB, CBA3aHHBIX C yTe€dKaMu M aBapusMu. Pe3ynbrar - uTOrom
[TOCTOSIHHO TNPOBOJUMBIX Mepomnpusituii 1o coOmoaeHuto ESGnpuHUIMNOB  KOMMaHuUs
«IlommMeTan 4eTBEpTHINA pa3 MOAPST 3aHUMAET MIEPBOE MECTO B PIHKUHTE.

Kaxue OMoTeXHOJIOTUH MOTJIH Obl TaK)K€ IOMOYb KOMITAHUU 3aKPEMUTh CBOM pe3ysbTar?

Kpumepuu ¢hopmuposanusn oyenox no 3a0anuam 0na camocmosamenvHou pabomsl cmyoeHma
(munoevle 3a0auu):

«omauunoy (3 Oamnma) - oOydaromuidcss TOKa3al TIyOOKHME 3HAHUS ~MaTepuaia 1o
MIOCTaBJIEHHBIM BOMpOCaM, TPAMOTHO, JIOTUYHO €ro Hu3Jaraer, CTPYKTYpUpOBal U JAETAIU3UPOBaI
nHpopMaIuio, nu3beras IpoCcToro MOBTOpeHHs WHGOpPMAIMK W3 TeKCTa, WH(OpMAIMs TpeJCTaBicHa B
nepepabotanHoM Bujae. CBOOOIHO HMCHOJB3YeT HEOOXoauMble (HOPMYIBI MPU PELICHUU 3a1a4;

«xopoutoy (2 6anna) - oOyyarouuiics TBepA0 3HAeT MaTepuall, TPaMOTHO €ro M3Jaraer, He
JIOMYCKAaeT CYLIECTBEHHBIX HETOUHOCTEH B MpOIIecce pelIeHus 3a/1ay;

«yoosenemeopumenvroy (16amtn) - oOydaromuiicss WMEeT 3HaHWS OCHOBHOTO MaTephalia I10
MIOCTaBJICHHBIM BOIPOCAaM, HO HE YCBOWJI €ro JeTajeil, JOMYyCKaeT OTAEJbHbIE HETOYHOCTH IPH
pellIeHNH 3a/1aY;

«Heyooenemeopumensno» (Menee 1 Gamia) — oOyyaromuiicst JOMycKaeT rpyObie OMIMOKH B
OTBETE Ha MIOCTABJIEHHBIE BOIIPOCHI U MPH PELLICHUU 3a/1a4.

5.1.3. Ouenounvie mamepuanst 0ns 6vinoIHEHUA peghepanmos
Ilpumepnvie memot pepepamos no oucyuniune «<I'eHeTHKA U reHeTHYECKHE TEXHOJIOTHHN B
MPOMBILLIEHHOI OMOTeXHOJIOrun» KoHmpoaupyemvie komnemenyuu ITKC — 8):

1. ®u3MKO-XUMHUYECKHE OCOOEHHOCTH CTPYKTYphl HYKJIEHMHOBBIX KHUCIOT. DU3HMKOXMMHUYECKHE
0COOEHHOCTH CTPYKTYPHI M PYHKIIMOHUPOBAHUs OETKOB M (PepMEHTOB.

2. MexaHu3Mbl (hepMEHTATUBHOTO KaTalK3a U KHHETHKA ()epMEHTATUBHBIX PEAKIIUM.

3. PacnpeneneHne OCHOBHBIX oOTpaciieil Xxo3siictBa. Omnucanue mnpuMepa(oB) HUCIOIb30BAHUS
OMOTEXHOJIOTHH B paMKaxX BbIOpaHHOM OTpaciu.

4. Otxonpl. OTX0abl - HETaTUBHBIA pe3ylbTaT MPOMBIIIJICHHOCTH WIN IIEHHBIM pecypc. PackpbITh
TEMY Ha KOHKPETHOM IIpUMeEpe

5. MukpoOHOJIOTHYeCKHi CHUHTE3 JIEKApCTBEHHOTO Ipernapara. PacKpblTh TeMy Ha KOHKPETHOM
npumMepe

Memoouueckue pekomenoayuu no HANUCAHUIO peghepama
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Peghepam — TIpOIYKT CaMOCTOSITENBHOM pabOTHI CTYJEHTA, MPEACTABISAIOMINNA COOOH KpaTkoe
U3JI0)KEHUE B IMUCbMEHHOM BHJIE IOJYYEHHBIX DPE3YJIbTaTOB TEOPETUYECKOIO aHAIM3a OINpPEACICHHON
Hay4dHOU (y4eOHO-MCCIeI0BaTEIbCKON) TEMbI, T aBTOP PACKPBIBAET CYTh HCCIEAYeMOW MpOOIeMBbl,
MPUBOJUT Pa3IUYHbIC TOUKH 3PEHHMS, a TAKKEe COOCTBEHHBIC B3TJIS/BI Ha HEE.

W3noxenHoe noHuManue pedepara Kak IIeOCTHOTO aBTOPCKOTO TEKCTa OMPEACIIeT KPUTEPHU
€ro OIICHKHM: HOBHM3HA TEKCTa; 0OOCHOBAHHOCTb BBIOOpAa MCTOYHHUKA; CTENEHb PACKPBITHS CYIIHOCTH
BOIIPOCa; COOI0ICHHSI TPpeOOBaHMIA K 0(DOPMIICHHUIO.

Tpebosanua k pegpepamy: OOmuii o6néM pedepara 20 mmcroB (mpudt 14 Times New
Roman, 1,5 untepsan). Ilons: BepxHee, HUXKHEe, mpaBoe, JeBoe — 20mMMm. AO3aunblii orctyn — 1,25;
PucyHku nOMKHBI CO37aBaThCsi B IMKIMYECKUX pEIAaKTOpax WM Kak pHCyHOK Microsoft Word
(crpynmupoBanHslii). TaOmuIp! BRIMOTHATH TaOMMUHBIMEU sueiikamu Microsoft Word. CkanupoBanme
PUCYHKOB M Tabnull He Jomnyckaercs. BelpaBHuMBaHME TekcTa (110 HIIMPUHE CTPaHUIIBI) HEOOXOIUMO
BBITNIOJIHATh TOJIBKO CTaHAAPTHBIMU croco0amH, a HE C MOMOIIbio MpoOenoB. Pazmep Tekcra B
pUCYHKax U Tabnuiax — 12 Kerip

OO0s3aTensHO  HANMWYWE: CcoAepKaHHUS (CTPYKTypa paboThl € YKa3aHHEM pas3felioB M HX
HavyaJIbHbIX HOMEPOB CTPaHUI]), BBEJCHUSI (aKTyaJbHOCTb TEMBI, 11€JIb, 33/1a4H), OCHOBHBIX

pa3menoB pedepara, 3aKIOUeHHs (B KpPaTKOM, pPE3IOMHPOBAHHOM BHJE OCHOBHBIC TMOJIOXKECHUS
paboThI), CIIMCKA JTUTEPATYPHI C YKa3aHHEM KOHKPETHBIX MCTOYHHKOB, BKIIFOYAsl CCHUIKM Ha MHTEpHET-
pecypchl.

B Tekcre ccpulka Ha MCTOYHHK JeTaeTcs IMyTeM yKazaHus (B KBaJpPaTHBIX CKOOKax) TMOPSAKOBOTO
HOMepa [UTHPYEeMOH IJMTepaTypel M Uepe3 3aliTyl0 — IMTHPYEMBIX CTpaHHIl.  Ypoeens
opuzunanvhocmu mexcma — 60%.

Kpumepuu oyenxu pepepama:

«omauunoy (4 0Gajmia) CTaBUTCS, €CJIM BBIMOJHEHBI BCE TPEOOBAHWS K HAMMCAHUIO U 3aIlHUTE
pedepara: oOo3HaueHa mpoOiemMa U O0OOCHOBaHA €€ aKTyaJlbHOCTh, CJHEJTaH KpaTKUW aHaiu3
pa3IMYHBIX TOYEK 3pPCHUS HAa pacCMaTpUBaeMylo MpoOieMy M JIOTHYHO W3JI0KEHAa COOCTBEHHAs
MO3HIKs, CHOPMYITUPOBAHBI BBIBOJBI, TEMa PAaCKphITA MOJHOCTHIO, BBIACPIKAH OOBEM, COOIIOACHBI
TpeOOBaHMs K BHEITHEMY O(GOPMIICHHUIO, JaHBI MPABWIBHBIC OTBETHI HA JOTIOJHHUTEILHBIE BOMPOCHI.
OOyuaromuiicss IpOsIBUJI WHHUIIMATHABY, TBOPYECKUH TOIXOJN, CIOCOOHOCTh K BBIMOJHEHHIO CIIOXKHBIX
3aJJaHui, OpraHU3alMOHHbBIC crocoOHOCTH. OTMEYaeTcsi CIIOCOOHOCTh K IYyOJIMYHON KOMMYHHUKAITUH.
JlokyMeHTaIus mpejicTaBieHa B cpok. [1oHOCThIO 0opMIICHA B COOTBETCTBUH C TPEOOBAHUSIMHU

«xopowo» (3 Oama) — BBITOJHEHB OCHOBHBIC TpeOOBaHUs K pedepaTy M €ro 3aIiure
BBINOJIHEHBI, HO TIPU 3TOM JOMYIIEHBI HEJOUYETH. B 9acTHOCTH, MMEIOTCS HETOYHOCTH B H3JIOKECHHU
MaTepHalia; OTCYTCTBYET JIOTHYECKas IOCIEIOBAaTeIIbHOCTh B CYXKICHHSX; HE BBIICPKAaH OOBEM
pedepara; uMerOTCs ynymieHus B O(GOpPMIICHHH;, HA JOMOJHHUTEIBHBIC BOIPOCH IPH 3alIUTE JAHBI
HernoJiHble OTBeThl. OOyyaroniuiicss JOCTaTOYHO TOJHO, HO 0€3 WHUIIMATHUBBI M TBOPUECKUX HAXOJOK
BBIMOJIHWJI BO3JIOKEHHBIE HAa HEro 3anauyd. JlokyMeHTalus TMpejcTaBiieHa JOCTaTOYHO IMOJHO U B CPOK,
HO C HEKOTOPBIMH HEIOPaOOTKAMH

«yoosremgopumenvHoy (2 0anna) — UMEIOTCS CYLIECTBEHHbIE OTCTYIUIGHHUS OT TpeOoBaHMM K
pedepupoBannio. B 4acTHOCTH, TeMa OCBEIIECHA JIMIIb YAaCTUYHO; JOMYIICHBI (AKTHUECKHE OIIMOKH
B cojepkaHuM pedeparta WIM TPU OTBETC HA JIOTIOJIHUTEIBHBIC BOIMPOCH; BO BPEMs 3allHUTHI
OTCYTCTBYEeT BbIBOA. (OOydaloluiics BBIMOMHUI OOJBIIYID YacTh BO3JOKEHHOW Ha HEro paboThI.
JlomyIiieHsl CyIecTBeHHbIE OTCTYIUIeHHs. JJOKyMeHTaIs CAaHa CO 3HAYUTENbHBIM Orno3aaHueM (bonee
Hegenu). OTCYTCTBYIOT OT/AETbHbIE (ParMeHTHI.

«Heyoosnemsopumenvho» (MeHee 1 Oamna) — Tema pedepaTa HE pacKkpbita, OOHapyKUBaeTcs
CYIIIECTBEHHOE HETOHHMaHue MpoOnembl. OOydaromuiicss He BBIMOJIHUI CBOU 3aJayd WM BBITTOJTHII
JUIIb OTIEbHBIE HECYIIECTBEHHbIE opy4YeHus. JIOKyMeHTalusl He claHa.

5.1.4. Quenounvie _mamepuanvl 01 __6blNOJIHEHUA _00K1a006 _no _Oucuunaune «l enemuka _u
2enemuyecKue _mexnHoao2ul__ 6 __NPOMbLULICHHOU _ouomexnonozuu» __(Konmponupyemoie
komnemenyuu IIKC — 8):

Jloknao — TPOAYKT CaMOCTOATENBHON pabOThl CTyAEHTa, MPEACTaBIAIONMNA  CcoOOi
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nyOJIMYHOE BBICTYIUICHHE IO NPEACTaBICHUIO TOJYYCHHBIX pPE3YyIbTAaTOB pEIICHHS ONpeAeICHHON
y4eOHO-TIPAKTUYECKON, yIeOHO-HCCIIeIOBATEILCKOM HITH HAYYHOW TEMBI.
Ilpumepnuie memovt 00K1a006 nO JucyunIuHe
«I'eHeTHKA M TeHeTHYeCKHEe TeXHOJIOTMU B MPOMBILILJIEHHOH OMOTEeXHOJI0T MU »

1. OcobGeHHOCTH TIepeiayn HACIEACTBEHHOW HH(POPMAIIUN Y BUPYCOB.

2. IlonoBoe pa3MHOXKEHHE Yy OaKTEpUH.

3. UHauBuayalibHbIN pOCT U OECTIOI0€ Pa3MHOXKEHHUE KIIETOK.

4. ®opMHpOBaHNE BUPYCHBIX YaCTHUII.

5. IIma3amMuabl ¥ SITUCOMBI.

6. 'eneTruecky MOAM(UITMPOBAHHBIE OPraHU3MbL. METO/IbI M TEXHOJIOTHUH HX.

nony4yeHus. Mx 3Hauenue.

7. 'enHast MHKCHEPHS: TOCTIDKEHUS U IEPCIICKTHBEI Pa3BUTHSL.

8. IHK wu coBpemeHHOoe mpeicTaBieHHEe O €€ pPOJM B TMepefadyd HacIeICTBEHHOU

nHpopmManuu.

9. Meroast rubpumuzanuu  JIHK. Pons pecrpukuumonsusix ¢epmenton. IIIIP.

DnekTpodope3 HyKIEMHOBBIX KUCIIOT.

10. Myrarensl 1 anTuMyTarensl TpeGoBaHus K JOKIAAY:

O6mmit 066éM noxmana 10-15 muctoB (mpudt 14 Times New Roman, 1,5 unrepsan). [loss:
BEepxHee, HIKHEe, MpaBoe, JeBoe — 20mMm. AG3amHbiii oTcTyn — 1,25; PUCYHKH MOKHBI CO3/1aBATHCS
B IUKIMYECKUX pelakTopax Wi Kak pucyHok Microsoft Word (crpynnupoBanubiii). TaGuuiisl
BBITIOJTHATE TaOnmuuHbIMU  stueiikamu  Microsoft Word. CkaHupoBaHWe pHCYHKOB W TaOJMIl HE
JoryckaeTcs. BrlpaBHUBaHWE TeKcTa (TI0 MIMPUHE CTPAHUIBI) HEOOXOJWMO BBIOJHATH TOJIBKO
CTaHJIapPTHBIMH crioco0amH, a HE ¢ MOMOIIbI0 TpobesnoB. Pazmep Tekcra B pucyHKax u Tabnuuax — 12
KerJb

OO0s3aTennbHO  HAIMYHME: COACp)KaHUsA (CTPYKTypa pabOThl C YKa3aHWEM pa3/ielioB U HX
HavyaJbHBIX HOMEPOB CTpPAHMII), BBEACHUS (aKTyaJdbHOCTh TEMBbI, Li€Jb, 3a/la4l), OCHOBHBIX pa3J/IeloB
pedepara, 3akimtoueHuss (B KpaTKOM, pPE3IOMHPOBAHHOM BHJE OCHOBHBIC TIOJOXKEHHUS PaOOTHI),
CIHCKA JINTEPATYPHI C YKa3aHHEM KOHKPETHBIX UCTOYHHKOB, BKIJIIOUasi CChIIIKM Ha HHTepHeT-pecypchl.

B Tekcre ccplika Ha HWCTOYHUK JENAeTCs IyTeM YKazaHus (B KBaJpaTHBIX CKOOKax)
MOPSIIKOBOTO HOMEpa LUTUPYEMOU JIUTEpaTyphl U 4Yepe3 3amlsaTyi0 — LUTUPYEMBIX CTPAaHUI. YPOBEHb
opuruHanbHOCTH Tekcta — 50%

Kpumepuu ouenxu ooknaoa:

«omauunoy» (3 Oamna) CTaBUTCS, €CIU OOYYAIOUIMHCS MPOSBUJI HHULIMATUBY, TBOPUYECKUUN
MOJXOJl, CIIOCOOHOCTh K BBIIMOJHEHUIO CJIOXKHBIX 3a/JlaHull, OpraHU3allMOHHBIE CIHOCOOHOCTH.
Otmedaercst crocOOHOCTh K MYONUYHONM KOMMYHUKalMu. JIOKyMeHTalus THpeAcTaBlieHa B CpOK.
[TonHOCTHIO O(hOpMIIEHA B COOTBETCTBUU C TPEOOBAHUSIMU

«xopowoy (2 6amna) — oOy4aromuiics T0CTaTOYHO MOJHO, HO 0€3 MHUIUATUBBI U TBOPYECKHX
HAaXOJIOK BBIMIOJIHUJI BO3JIOKEHHBIE HA HEro 3ajayd. JJoKkyMeHTalusi mpecTaBlieHa J0CTaTOYHO MOJHO
U B CPOK, HO C HEKOTOPHIMH HEJOpaboTKaMu

«yoosremgopumenvroy (1 6aia) — oOydaromUics BBIOTHWI OOJBIIYI0 YacTh BO3JI0KEHHOU
Ha Hero paboTel. JlomyiieHsl CyliecTBeHHbIe OTCTYyIUIeHHs. JOKyMEHTalusl cjaHa CO 3HAYUTEIbHBIM
orno3aanueM (6osee Hepenn). OTCYTCTBYIOT OT/EIbHBIE (PPArMEHTHI.

«Hey0osnemsopumenvhblil (Hudce nopo2oeo20) yposeHv komnemenyuuy (MeHee 1 Oana)

— oOyyarouuiics He BBIMOJHWI CBOM 33/1a4M WM BBITIOJIHMII JIMIIb OT/IEJIbHbIE HECYILIECTBEHHbIE
nopydenus. JlokymMeHTalnus He caHa.

52. Ouenounvie mamepuanvt 013 pydexscnoz0 Koumpona. Pybescuviti  KoHmpons
OCYILIECTBIISIETCST IO OOJiee WJIM MEHEEe CaMOCTOSITENIBHBIM pa3zeiaM — Y4eOHbIM MOJIYIAM Kypca |
NPOBOAMTCS TI0 OKOHYaHWUHM W3YYEHHs MaTepuana MOMAYJIs B 3apaHee YCTAaHOBIICHHOE BpPEMSL.
PyOexxHbIli KOHTPOJIb TPOBOJMTCS C LEIBbIO ONpPEACICHHs KauecTBAa YCBOCHHUS Marepuaia ydeOHOro
MOJyNsli B LENOM. B TedeHWe cemecTpa MPOBOAUTCS MIpU MAKUX KOHMPOTbHBIX MEPORPUAMUA NO
2paguxy.
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IlepeyeHr NPHMEDPHEIX BOIPOCOB K 3a4eTy (KoHTposmpyembie kommnereHumu [TIKC — 8):

OCHOBHBIE TEHETHUYECKHIE MPOLECCHI B KJIETKAX MUKPOOPTaHU3MOB U X PEryJIsIus.

Mexanu3mbl 001IeH U callT-crieruuueckord peKoMOnHaINN

TpaHCKpUTIIUS U €€ peryssius Ha Pa3INYHbIX YPOBHSIX.

MeTo 1l reHeTHYeCcKOTro oOMeHa

I'enernueckas Tpanchopmanus, IpUPOIHAS U MHIYITUPOBAHHAS.

OOmue npencraBieHus 0 MHKpoOHOM Mertaboymsme. [lonsthe katabonm3ma W aHabOJM3MA,
o0rmre MeTaboIMYeCcKHe MPEIIeCTBEHHUKH, TIepeiaya YHEPTUU B KIIETKaX.

Hentpanbhsiii MmeTabonu3m E.coli mpu pocTe Ha IIIOK03€ U IPYTUX caxapax.

PazHooOpazue u cTpyKTypa TeHOMOB IPOKAPUOT U 3YKapHOT.

MeToapl CeKBEHHUPOBAHUS TIEPBOTO, BTOPOTO, TPETHETO TTOKOJICHHHA.

Metoip1 00paboTKH JaHHBIX cekBeHUpoBaHus. Kaptuposanue punos. [lonck Mmyranuii.

Ananus nuddepeHmantbHON IKCIPECCUN TEHOB.

buonoruueckue 6a3wl nanubIX. [lonck B Ononorudeckux 0a3ax JaHHBIX.

Mertabomnrueckas HHXEHEpUs — OTpeieieHne; (yHIaMeHTalbHasl HallPaBICHHOCTh MCCIET0BAHMN
W UX TpaKTH4YecKas 3HAYUMOCTb. OTambl pa3BUTHS, METOJOJOTHYECKass OCHOBA U
MPUHIUTIHATIHLHBIE Pa3THYHsL.

[IpuMepsl BBINAIOMIMXCS YCIIEXOB COBPEMEHHOW MeTabOJIMYecKOl WHKEHepuH (Co3aaHne
MPOYIIEHTOB aMUHOKHCIIOT, U3BECTHBIE MOHOMEpPHI /ISl cCHHTe3a moimMepoB (1,3-mponmananodn),
aHTHOnoTHKOB (7-ADCA), uCKycCTBEHHbIE MOHOMEpHI JUIsl CUHTEe3a nojaumepoB (1,4-0yranaunomn),
apTEeMU3MHUH, OMOTOIUINBO (M30-0yTaHO)).

CoBpeMeHHBIE METOAbl PEJAKTUPOBAHUS TE€HOMOB MHKpOOpraHu3moB. OT MJIa3MHUIHBIX
MoAu(UKAIMI 10 paHAOMHU3ALMU LEJEBBIX IOCIEI0BATEIbHOCTE B XpOMOCOME Ha OCHOBE
PEeKOMOMHHMpUHTA C CeJIeKIueH (YyCTOMYMBOCTh K aHTHOMOTHKAM) M KOHTpa-cenekiuei (SacB, I-
Scel, CRISPR/Cas).

KpaTtkast xapakTepucTMKa KOMIIOHEHTOB COBPEMEHHOIO JTana MCCIEA0BaHUM CHCTEMHOM
MEeTa00JIMYEeCKON HH)KEHEPUHU

Omnpenenenue, 3a1a4u U 11eJId OMOOKOHOMHUKH.

Otpacnu OuoskoHomuku. X comep:kanue u pa3BUTHE.

[IpakTyeckoe MprUMEHEHHE U BIUSIHUE OMOPKOHOMUKH Ha MTPOU3BOICTBEHHBIE IPOLIECCHI.
[ToTennmana pa3BuTHsi OMO3KOHOMHUKHU B MUPE - TPEH/IbI K BO3MOXHOCTH.

. OTedyecTBEeHHBIE BO3MOKHOCTH Pa3BUTHA OHMOIKOHOMMKH (C MMO3MIUK HAYYHO-TEXHHUYCCKOIO,

TEXHOJIOTUYECKOTO YPOBHsI, C OIICHKOH TIIEPCIIEKTUB OTEYECTBEHHBIX IPOHM3BOJCTBEHHBIX
BO3MOJKHOCTEH).

Pouib 1 MecTO OHOTEXHOJIOTHI B OMOIKOHOMUKE.

JIBoliHOE TpUMEHEHHE OMOTEXHOJIOTHH.

buonornyeckas 6e30macHOCTb. KOHTPOJIb, HEraTUBHBIE CLIEHAPUH, CIIOCOOBI MTPEI0TBPAIICHHUS.
YcnoBus npuMeHeHHsI OMOTEXHOJIOTHI B Pa3JIMYHBIX OTPACISIX M MEPCIICKTUBBI UX PA3BUTHS.
3HaueHue OuompenaparoB B J0ObIYE YTIEBOAOPOIHOTO CHIPhS U MOTEHIMAIE €r0 nepepadoTKu.
Bnusnue ESG Ha pbIHOK - OIIEHKA PUCKOB, MHTETPAIIHsl, BO3MOKHOCTH.

WNuaukaTopsl ycroiunBoro pazButus. @opMupoBaHUe U POJIb PEUTHHTA.

Omnpenenenre MTaMMOB, UX TPYIIIBI U XapaKTepHbIe 0COOCHHOCTH.

[{ermouka TEXHOJIOTUYECKOTO MpoIecca.

Heob6xomumoe 060pynoBanue it MPOU3BOICTBA OUOTIPEapaToB.

MeTo 16l BBIZICTIEHUS! U OYUCTKH MPOJIYKTOB OMOTEXHOIOTHH.

[TousiTre mabopaTopHbIi periaMeHT. XapakTepHbIE 0COOCHHOCTH.

[ToHsITHE MPOMBITIIIEHHOTO peraMeHTa. XapakTepHble 0COOCHHOCTH.

TpynHocTn MacmTabupoBaHus TEXHOJIOTHH B YCIIOBUSX KPYMTHOTOHHAKHOTO TIPOU3BOICTBA.

Kpumepuu qbopmupoeanu;l OUCHOK no npomeofcymounoﬁ ammecmayuu:
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«omauunoy» (30 6anuoB) — MOJMYyYalOT OOydarouIuecs, KOTOpble CBOOOJHO OPHEHTHPYIOTCS B
MaTtepuaie W OTBeYalT Oe3 3arpymaHeHuid. OOydaromuiicss CrocOOCH K  BBITIOJHEHHUIO CIIOKHBIX
3aJJaHuii, TIOCTAHOBKE Lieied W BhIOOpe MyTed Mx peanu3anuu. PaboTa BBINOIHEHA MOJIHOCTBHIO 0€3
omun0Ook, pemeno 100% 3ananuii;

«xopowo» (20 0OamioB) — TmToOdydaroT OOy4arolIuecs, KOTOPhIE OTHOCHTEIHHO IIOJTHO
OPHEHTHUPYIOTCS B  MaTepuajie, OTBEYalOT 03 3aTpyJHeHHWH, JONYCKAlOT HE3HAYUTEIbHOE
KOJIMYECTBO OmMOOK. OOydJaromuiicsi CIoOCOOCH K BBIMOJTHEHUIO CIIOKHBIX 3aMaHuid. PaboTa BhIMOIHEHA
MOJIHOCTBIO, HO MMEIOTCS HE Oosiee OqHONW HerpyOoil ommOKM M OJHOTO Hexodera, He Oosee Tpex
Hemo4ueToB. J{oMmyCKaloTCsl He3HAYUTENbHBIE HETOYHOCTH MPH PEHICHUM 3amad, pemeno 70% 3amau;

«yoosenemeopumenvno» (10 6amI0B) — Mody4yaroT OOydaroniuecs, y KOTOPBIX HEJ0CTATOYHO
BBICOK YpPOBEHb BJAJICHHsS MaTepuajoM. B mporecce oTBeTa Ha 3adeTe JOIMYCKAIOTCS OIIMOKH M
3aTpyAHEHUs NPU M3JI0KEHUH MaTtepuana. OOyuaroluiicsi MpaBUIbHO BBHINOJIHWI HE MeHee 2/3 Bceit
paboTHl WM JOMYCTUI HE Oojiee 0HOM rpy0oil OIMMOKK U JBYX HENOYETOB, HE Oojiee OJHON TpyOoit
U OJHOM Herpyooi omuOku, He Oosiee Tpex HEerpyoObIX omwubOOK, OJHOW HerpyOoil. OOydaromuiics
3aTPYIHAETCS C TPABWILHON OIICHKOW MpPEIOKEHHOW 3a/layd, JAeT HEMOJHBIM OTBET, pemeHo 55%
3ajay;

«neyooenemeopumenvnoy (Menee 10 OamioB) — MOMy4arOT oOOydYaroniuecs, KOTOpbIE
JOIYCKAIOT 3HAYMTENbHBIC OMMOKH. OOydJaronuiics UMeeT JIMITb HAadalbHYIO CTCIICHb OPHCHTAIMU B
MaTepuaie. B pabote 4mcio ommOOK W HEIOYETOB MPEBBICHIO HOPMY Ul OIEHKH 3 WM TPaBHIILHO
BBITIOJITHEHO MeHee 2/3 Bceit paborel. OOydaromiuiicss JdaeT HEBEPHYIO OIEHKY CHTYaIlud, PEIICHO
menee 50% 3amau.

6. Meroauyeckne MaTepHAJIbl, ONpeaesIsiiONe NPOoUeAypPbl OIEeHHBAHHUS 3HAHMIA,
YMeHHid, HABBIKOB M (WJIH) ONBITA AeATeIbHOCTH

Makcumanbraas cymma (100 6amnoB), Habupaemasi CTYICHTOM MO JWCIMIUIMHE BKIFOUYAET
JIB€ COCTaBJISIOIINE:

— nepeas cocmaenaowjas — OLEHKa PErylspHOCTH, CBOEBPEMEHHOCTH M KauecTBa
BBITIOJITHEHUS CTYIEHTOM Yy4eOHON palOoThl MO HM3YyYEHHUIO NIUCHUILUIMHBI B TEYEHHE MepHoia
M3Yy4YCHUS JUCITUIUIMHBI (CEMECTpa, WM HECKOJBKHX ceMecTpoB) (cymma — He Oosee 70 GayioB).
bamnbl, Xapakrepusyrolue ycrneBaeMOoCTh CTYACHTA MO TUCIMUILIMHE, HaOUpaloTCs UM B TE€UEHHE
BCEro nepuo/ia 00y4eHHs 3a U3y4eHHE OT/IENbHBIX TEM U BBITIOJHEHHUE OTIEIbHBIX BUOB padoT.

— emopas cocmasnAwas — OLUEHKa 3HAHUN CTyJEHTa MO pe3ysibTaTraM MPOMEXYTOYHOU
aTrectanuu (He 6osiee 30 —6aiIOB).

Kputepuem oueHku ypoBHS cHOPMHUPOBAHHOCTH KOMIIETEHLUMH B paMKax Yy4eOHOM
JTUCLUILTUHBI SBJISIETCS 3a4eT.

Ilenvto npomesicymounvlx ammecmayuii TO JUCUUIUIMHE SIBJISETCS OICHKAa KadecTBa
OCBOEHUS TUCIUIUINHBI 00YyJaIOITIMUCS.

Kpumepuu oyenku kauecmea 0ce0eHus OUCUUNIUHBL

«3aumeno» — 61 6ann — TEOPETUYECKOE COZACPYKAHWE MMCLMILUIMHBI OCBOGHO TOJHOCTBIO, 0e3 MpoOerioB,
HEOOXOMMbIE TIPAKTUYECKUE HABBIKK pabOThl ¢ OCBOGHHBIM MarepuanioM chopMupoBaHbl. Bce mpemycMoTpeHHbIe
mporpamMMoii  00ydeHust ydeOHbIe 3aiaHusl BbINONMHEHbL Ha 3adere oOydarommiicss JEMOHCTpUpYET 3HaHUS
TMIPETYCMOTPEHHOTO TIPOrpaMMOii MaTepuaia, yMeeT YeTKO, JJAKOHUYHO M JIOTHYECKH TOCIe0BATEIbHO OTBEYaTh Ha
TIOCTABJICHHBIE BOTIPOCHL

«He 3aumeno» — menee 61 6anna — TEOPETUYECKOE COJEPkKAHUE AMCIMIUIMHBI HE OCBOECHO,
HEO0OXOIMMbIE TPAKTHUYECKHE HaBBIKU pabOThl HE CHOPMHUPOBAHBI, BBIOJHEHHBbIC Yy4eOHBbIC 3aJaHus
coJiepkar rpyobie OmuOKH, JOMOJIHUTENbHAS CaMOCTOsITeNIbHAsL paboTa Ha/l MaTepraioM JUCUHUIIIMHEI HEe
MpUBEAET K CYHIECTBEHHOMY TMOBBIIICHUIO KayecTBa BBIMOJHEHUS Yy4eOHbIX 3afaHuii. Ha 3adere
oOyyarouuiics JEeMOHCTPUPYET HE3HAHWE 3HAYUTENBHOW 4YacTH MPOrpaMMHOrO  MaTepuaia,
CYIIIECTBEHHBIE OIMMOKKA B OTBETAaX Ha BOIMPOCH], HEYMEHUE OPUEHTUPOBATHCS B Marepuasie, HE3HAHUE
OCHOBHBIX MOHSITUN JUCIUILITUHBI

TunoBble 3agaHus, odecneuynBawmue ¢(opmupopanue kommnerenumii IIKC - 8
npejacTaBJeHbl B Ta0auie 7.
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TaﬁJmua 7. Pe3yJ’[LTaTBI O0CBOCHUS yqeﬁnoifl AUCHHUIIMHBI, MOMAJICIKAINUE ITPOBEPKE

PesyabTaThl 00yueHust

OcHOBHBIC TIOKA3aTENIN OIICHKH
pe3yNbTaToOB OOyUYCHUS

By onenouyHoro
MarepuaJja,

(KoMIeTeH )
ol0ecrneynBaroIIue
¢popmupoBanue
u'nvmrnrrnunnﬁ
INKC - 8  Coocoben 3Haert: Tunossie OIICHOYHBIE
MIPUHUMATH ydacrtue B npoiiecc OMOTEXHOJIOTUYECKUX Marepuayibl Uil YCTHOTO

BBIOOPE,000CHOBAHHH
OIITUMAJIBHOTI'O
TEXHOJOIMYECKOTo TpoIliecca
M ero TMPOBEACHHH MpHU
MIPOU3BOJICTBE

JICKApCTBCHHBIX CPCACTB IJId
MCIUIUHCKOI'0 NpUMCHCHUA

MIPOM3BO/ICTB; HAIPABIICHHS M TPUMEPBI
HCII0JIb30BaHUS OMOTEXHOJIOTHI B
Pa3TUYHBIX OTPACIISIX; HAIIPABIICHUS
pa3BUTHSI OTpACICH OMOIKOHOMUKH;
KPUTEPUU U WHIUKATOPHI YCTOMYUBOTO
Pa3BUTHSI; MPOIIECC COBEPIIICHCTBOBAHUS
XHUMHYECKHX TIPOIECCOB B COOTBETCTBUU
C COKpAIT[CHHEM HETaTHBHOTO BIIUSTHHS
Ha OKPY)KAOIIYIO CPELy;

MUKPOOPTraHU3MBI-TIPOTYIICHTHI
OCHOBHBIX (hapMaIreBTHUECKUX
cyOCTaHIIMI ¥ JIEKApCTBEHHBIX
MpernapaToB;

OCHOBHBIE MHKPOOHOJIOTUICCKHE
MPOIECCHl ¥ MHUKPOOHBIC KOHCOPITUYMBI,
UCIIOJIb3YEMBIX B OMOT€OTEXHOJIOTHSX H
TEXHOJIOTUSX 3aIIUTHI OKPYKAFOIICH
Cpe/IbI;

POJIb OMOTEXHOJIOTHI B BIMSHAN Ha
aKTyaJIbHbIC MPOOIEMBI IKOJIOTHH;
MIEPCIICKTUBBI Pa3BUTHUS HOBBIX
HaIpaBJICHUH B OMOTHUIPOMETAILIYPTrUN
Y BHEJPEHUS HOBBIX
OMOTHIPOMETAIUTYPTrUICCKIX
TEXHOJIOTH; pOJIb OMOTEXHOJIOTHH TSI
pEILICHHS TPUPOJTOO0XPAHHBIX TPOOIIEM B
TOPHO-METAJTyPrHYECKOM KOMILIEKCE;
HOBBIE TPEH/IbI B aHAPOOHOM
cOpaXBaHMH.

YMeeT: aHAIM3UPOBATH MEPCIICKTUBBI
Pa3BUTHS U BHEJPECHHS HOBBIX
OMOTCOTEXHOJIOTHI;

OIpeNesATh BO3MOKHOCTH
WCIIOJIb30BaHUS PUPOJHBIX U T€HHO
MOAU(PUIIMPOBAHHBIX IIITAMMOB
MUKPOOPraHU3MOB B
OMOTEXHOJOTMYECKUX MpOoIeccax
noJytydeHus: hapMaleBTHUECKUX
CyOCTaHIIMI U JEKapCTBEHHBIX
IpernapaTos;

OIpeNeNsATh BO3MOKHOCTH
UCTOJIb30BaHUSI MYTAaHTHBIX U T€HHO
MOIU(UIIMPOBAHHBIX ITAMMOB IS

ompoca (pazzgen 5.1.1)
TUIIOBBIC TECTOBBIC 3aJdaHU
(pazmen 5.2.2.);

IpUMEPHBIE TEMBI NOKIAI0B
(pazmen 5.1.5);

TUIIOBLIC OLCHOYHBIC
MaTepHaibl K 3a4eTy (pasaen
5.2))
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OnopemenuaIuu;

OTIPE/ICIISATH BO3MOXHOCTH
HaIPaBICHHOW MOAU(PHUKAITUN
MUKPOOHBIX COOOIIECTB OUUCTHBIX
COOPYKCHHIA, MOHATHE OMOAayrMEHTAITHH.
Bianeer HaBbIKaMu:

aJIanTaluy Ipolecca B COOTBETCTBUU
¢ npunuunamu ESG;

aHaJau3a JBOMHOTO IIPUMEHEHUS
OMOTEXHOJIOTHIA; (HOPMYITHPOBAHUS
yTel pPeleHus] PUCKOB, BO3HUKAOIINX B
MIPOIIECCE PA3BUTHS OMOIKOHOMHUKHU;
COTIOCTABJICHHS MTOJTYYEHHBIX
PE3YIIbTaTOB MPAKTUYECKOHN YaCTH C
TEOPETUICCKUMU 3HAHUSIMH,
MOJTYYEHHBIMH B XO/I€ JICKITMOHHOU
YaCcTH; ON[CHUBAHUS TIPEUMYIIIECTB U
HEIOCTATKOB MCIIOJIb30BAHHS
OMOTEXHOJIOTHH.

JleMOHCTPUPYET rOTOBHOCTD:

MPUMEHSITHh (pyHIaMeHTaTbHBIC
TEOPETUICCKHE 3HAHKUS W MPAKTHUCCKUE
HABBIKU JJIs1 IOCTAHOBKU U PEIICHUS
MPAKTHYECKUX 33/a4;

pelaTb COBpeMEHHbIE MPOOIEMBI B
chepe TPOMBITIUICHHBIX OMOTEXHOJIOTHIA

7. Y4yeOHO-MeTOANYECKOE 00eceYeHue JUCIUIIIHHbBI

7.1. Ocnosnan numepamypa:
1. JHle6aboB B.I'., Jlupmmn B.A. buortexnonorus. B 8 kumrax. Ku. 2. CoBpeMeHHBIC METObI
CO3/IaHUS TPOMBIIIIICHHBIX IIITAMMOB MUKPOOPTaHU3MOB:
yuae0. mocobue. M., Beicuras mikona, 2013.

2. BbypoBa T.E., Dxomnoruueckass OMOTexXHONOTUSI [DNEKTpOoHHBIA pecypc]: yueb. mocobue / T.E.
Bbypoga, O.b. Banuenko - CII6. : TUOP/I, 2018.

3. Opexo C.H. dapmareBTiueckas OMOTEXHOJOTUS. PyKOBOJACTBO K MPAaKTUYECKUM 3aHSATHUSIM.
VYueb.Hoe nmocodue / [Tox pen. B.A. beikoBa, A.B. Katnuackoro. Mocksa: [DOTAP-Menua, 2013.

4. Kopotuenko U. C. buopemeaunanus : yue6Hoe mocobue / M. C. Koporuenko. — KpacHospck:
Kpacl'AY, 2020.

3. Yeunna, O. H. OOmas 6uotexHosnorus : yaebHoe nocodue Juis By30B . — 2-€ u3J., nepepad. u
nomn. — Mocksa : M3parenscrso FOpaiit, 2019.

6. Maxkcumos I'. B., B. H. Bacunenko, A. 1. Knumenko u np Teopermdeckue | MpakTHYECKHE

acIIeKThl UCIIOJB30BaHUs OMOTEXHOJIOIMU U TeHHOM HHXeHepuu, u3a. Al [Iu Op Menua, 2018.

71.2. /lononnumensnan numepamypa
1. Ansbeptc bproc, bpeit Jlennuc, Xomnkun Kapen, Dxoncon Anexcannp, Jletouc JDxynuan,

P>dd Maptun, Pobeptc Keiit, Yonrep ITurep. OCHOBBI MOJIEKYJISIPHOU
6uonoruu kinerku. M., Jlabopatopus 3nanuii. 2018.
2. Kpeoc Ix., lonmureitn 3., Kunnarpux C. I'ensl o Jlstouny (nepeson 10-ro anri. uznanus). M.,

JIaGoparopus 3Hanuit. 2017.
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https://www.ozon.ru/person/alberts-bryus-25990812/
https://www.ozon.ru/person/alberts-bryus-25990812/
https://www.ozon.ru/person/brey-dennis-33585827/
https://www.ozon.ru/person/brey-dennis-33585827/
https://www.ozon.ru/person/brey-dennis-33585827/
https://www.ozon.ru/person/brey-dennis-33585827/
https://www.ozon.ru/person/hopkin-karen-33658369/
https://www.ozon.ru/person/hopkin-karen-33658369/
https://www.ozon.ru/person/dzhonson-aleksandr-25990835/
https://www.ozon.ru/person/dzhonson-aleksandr-25990835/
https://www.ozon.ru/person/dzhonson-aleksandr-25990835/
https://www.ozon.ru/person/dzhonson-aleksandr-25990835/
https://www.ozon.ru/person/lyuis-dzhulian-25990853/
https://www.ozon.ru/person/lyuis-dzhulian-25990853/
https://www.ozon.ru/person/lyuis-dzhulian-25990853/
https://www.ozon.ru/person/reff-martin-25990874/
https://www.ozon.ru/person/reff-martin-25990874/
https://www.ozon.ru/person/roberts-keyt-7283693/
https://www.ozon.ru/person/roberts-keyt-7283693/
https://www.ozon.ru/person/uolter-piter-25990908/

3. @pank-Kamenenkuit M. JI. Camas riaaBHas mosiekyna. Ot crpykrypsl JHK k 6uomenummne XXI
Beka. M., AnpninHa HOH-¢ukIH. 2018.

7.3. Ilepuoouueckue uzoanusn
1. 'eneruka — 6ubnmuorexa KbI'Y.
2. N3Bectus PAH: cepus 6uonoruueckas - — 6udnuorexa KbI'Y.
3. U3Bectus By30B. CeBepo-KaBkasckuii perron EcrecTBenHble Haykn — Oubauorexa KbI'Y.

1.4. Unmepnem-pecypcol
[Ipn wm3ydeHnn mUCIMIUTMHBI «[ €HEeTHMKAa W TEHETUYCCKHE TEXHOJIOTUM B TPOMBIIUICHHOM
OMOTEXHOJIOTUNY 00yJaromrecss 00eCIIeYeHBI JTOCTYIIOM (YIaJICHHBIN JOCTYI) K pecypcam:

http://geneticsinfo.ru - http://geneticsinfo.ru/category/rasteniya
http://www.bionet.nsc.ru - http://www.bionet.nsc.ru/vogis/vestnik.php?{=2004&p=28 1
http://www.biorg.ru - http://www.biorg.ru/putisekekcii.html
http://www.plantgen.com/ru - http://www.plantgen.com/ru/studentam
www.genetics.timacad.ru - www.genetics.timacad.ru/works_paper2(Zh).

7.5. Memoouueckue yKazanusa NO HPOGEOCHUIO PA3IUYHBLIX YUEOHLIX 3AHAMUIL, K
KypCco6omMy npoeKmupo8anuto u Opy2um euoam camocmoameibHoil padomeol.

VYyebnast pabora mo aucnuruinHe «['€HeTHKa W TeHEeTHYECKHE TEXHOJOTHU B MPOMBIIIICHHON
OMOTEXHOJIOTUW» COCTOMT U3 KOHTAaKTHOM paboTel  (ekuuu, J1abopaTOpHbIE 3aHATHS) U
camMoCTOSITeNTbHOM paboThl. Jlods KOHTakTHOW ydeOHOM paboThl B o0O0meM oO0beMe BpEMEHH,
OTBEJCHHOM JUIsl M3Y4YCHHS IUCIMIUIMHBI, cocTaBisieT 64,8 % (B TOM uwMcie JIGKIIMOHHBIX 3aHSATHI
— 32,4%, mnpaktuueckux 3aHATHH — 32,4%), n#ons camocToATeNnsHOM paboTel — 22,7 %.
CooTHOIIIEHUE JIEKITMOHHBIX, CEMHHAPCKHUX, JIA0OPATOPHBIX M TPAKTHYECKUX 3aHATHNA K 0OmeMy
KOJIMYECTBY YaCOB COOTBETCTBYET yueOHOMY IiaHy crienranbHocTr 33.05.01 dapmarus.

Jlnsi TOATOTOBKM K TPAKTUYECKUM 3aHATHUAM HEOOXOIUMO pPacCMOTPETh KOHTPOJIbHBIC
BOIIPOCHI, MPU HEOOXOAMMOCTH OOPAaTUTHCS K PEKOMEHIYeMOW JHTepaType, 3amucarh HEMOHSTHBIC
MOMEHTBI B BOIIPOCaX JUIsl YACHEHHS X Ha MIPEACTOSIIEM 3aHATHH.

Memoouueckue pexomenoauuu no usyuenuro oucuyunaunwvt «l'enemuka u cenemuueckue
MexXHO102UU 8 NPOMBLULICHHOU OUOMEXHOI0ZUW) O 00YUaAIOWUXCA

ens kypca - opMuUpOBaHHE CHUCTEMbl 3HAHUH B OOJIACTHM TE€HETHU KM ; MapalIeIbHOE C
TEOPETUUYECKON MOJATOTOBKOM MPAKTUYECKOE 3aKpPEIJICHHUE 3HAHWM M HABBIKOB T€HETHYECKUX METOOB.

[Ipuctymas K WM3y4YEHUIO JUCIHUIUIMHBI, OOyYaromeMycss HEOO0XOIUMO O3HAKOMHUTHCS C
TEMaTHYECKUM IUIAHOM 3aHSTUH, CIHCKOM PEKOMEHJOBAaHHOW yueOHoW mnutepaTypbl. Cremyer
YSICHUTh TIOCJIEOBATEIbHOCTh BBITIOJHEHUS] WHIUBUAYAIbHBIX Y4eOHBIX 3a/JlaHU, 3aHECTH B CBOIO
pabouyio TeTpaab TEMbl U CPOKH MPOBEIACHUS CEMHHApPOB, HAMHMCAHUS Y4EOHBIX M TBOPYECKHUX
pabot. [lpy wu3ydeHUM UCHMILIMHBI, OOYYalOIIHMECs BBIMOJIHSIIOT CIEAYIOMINE 3aJaHus: H3Yy4aloT
PEKOMEH/IOBAaHHYIO YUEOHYI0O W HAy4YHYIO JIUTEepaTypy; MHIIYT KOHTPOJbHbIE pPAaOOThI, TOTOBST
JOKJIaJbl M COOOIICHUS K TMPAKTUYECKUM 3aHSATHAM; BBINOJHSIIOT CaMOCTOSTEIbHBIC TBOPYECKHE
paboThl, y4acTBYIOT B BBIIIOJHEHUH TIPAKTUYECKUX 3aJaHuil. YpOBeHb M TIyOMHa YCBOCHHUSA
TUCHUIUTAHBL  3aBHCSIT OT AaKTUBHOM W CHCTeMaTH4ecKoW paboThl Ha JIEKIUAX, HU3Yy4YeHUs
PEKOMEHIOBAaHHOW JIUTEPATYpPhl, BBIMOJHEHUS KOHTPOJIbHBIX MUCBMEHHBIX 33/IaHUN

Kypc wusydaercs Ha JekuusX, CE€MUHapax, MpPH CaMOCTOATEIbHOM U WHAUBUAYAIbHOU
pabote oOyuaromuxca. OOydaromuiics Uis MOJHOTO OCBOCHHUS MaTepuasa JIOJKeH He MPOIyCKaTh
3aHSTHSA U aKTHBHO y4acTBOBaTh B y4yeOHOM mporiecce. JIEKIMM BKIIOYAIOT BCE TEMBI M OCHOBHBIC
BOMPOCHI TEOPUM W TPAKTUKUA cTpaxoBaHus. Jlnsg wmakcuMmanbHOW A(PQPEKTUBHOCTH HW3YUCHUS
HEOOXOJMMO TIOCTOSIHHO BECTH KOHCIEKT JIeKIMi, 3HaTh PEKOMEHIYeMYI0 TperoaBaTelieM
TUTEPaTypy, TMO3BOJIAIOIIYI0 JOMOJHUTh 3HAHWA W JIy4dllle TOJIrOTOBUTHCA K JIaDOPaTOpHBIM
3aHITHUSM.

B cooTBeTcTBUM ¢ y4eOHBIM IJIAHOM Ha KXKIYIO TEMY BBIJEICHO HEOOXOAWMOE KOJIUYECTBO
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4acOB  IPAKTUYECKUX  3aHATUH, KOTOpbIE TMPOBOJATCA B  COOTBETCTBUM C  BONPOCAMH,
PEKOMEH/IOBAaHHBIMU K W3YYEHHUIO TI0 OINpe/AeieHHBIM TeMaMm. OOydJarommuecs TOJDKHBI PETyIspHO
TOTOBHUTHCS K JTAOOPATOPHBIM 3aHATHSIM M Y9aCTBOBAaTh B OOCYKJIEHWUHU BOIPOCOB. IIpu mOAroTOBKE K
3aHATUSIM CIIEyeT PYKOBOJCTBOBATHCS KOHCIEKTOM JIEKIMA W PEKOMEHJOBAHHOW JIMTEPaTypOMu.
Tematuyeckuit 1jaH JAUCHUIUIMHBL, Yy4€OHO-METOJMYECKUE MaTepuajbl, a TakKkKe  CIHCOK
PEKOMEHIOBAaHHOMU JIUTEPATyphbl IPUBEICHBI B paboueii mporpaMmme

B xonme w3ydeHHs AMCHUIUIMHBI OOYYaIONIMICS WMEET BO3MOYKHOCTH MOJTIOTOBHTH pedepar
1o BBIOpaHHOW W3 TpemIokeHHoro B Paboueil mporpaMme crmcka Teme. BricTyruieHne ¢ JOKIagoM
mo pedepary B TpymIe MPOBOIUTCS B (GOpMe MPE3CHTANUH C HCIOJB30BAHUEM MYJIBTUMEIUIHHON
TEXHUKU.

Memoouueckue pexkomenoauuu npu padome HAO KOHCHEKHIOM 60 6pemMsA HNpPO6eOeHUs
JeKyuu

B mporecce neKIMOHHBIX 3aHATHN I1€7I€CO00pPa3HO KOHCIEKTUPOBAaTh YYEOHBINH MaTepual.
Jnst  3TOro  MCHONB3YIOTCA OOIIME W YTBEPAMBIIHMECS B TIPAKTHKE TMpaBujia, H  TPUEMBI
KOHCIIEKTHPOBAHUS JICKIIAMN:

KoncnektupoBanue JeKIMil BEIETCS B CHEUUATLHO OTBEICHHOW JIJISi 3TOTO TETPAJM, KaKIbId
JIUCT KOTOPOM [IOJDKEH HWMETh TMOJs, Ha KOTOPBIX [ENAlTCSd TOMETKH U3 PEKOMEHJIOBAaHHOMU
JUTEPaTyphl, TOTOJHSIONMIMNE MaTepHall MPOCIYIIAaHHON JIEKIMH, a TaKXKe TOMYEPKUBAOIINE 0COOYIO
BXKHOCTh T€X WJI MHBIX TEOPETUICCKUX MOT0KEHUH.

[lenmecooOpa3Ho 3amuchiBaTh TEMY W IUIAH JICKIHMH, PEKOMEHAYEMYIO JIUTEPATypy K TEMe.
3anmucu pa3feNioB JIEKIUMU JOJDKHBI HMETh 3arojIOBKH, II0J3aroJIOBKH, KpacHble CTpoku. Jliist
BBIJICJICHUSI Pa3/IesiOB, BBIBOJOB, OTMPENCICHHUA, OCHOBHBIX HJECH MOXXHO WCIOJB30BaTh I[BETHBIC
KapaHJaImu 1 (JIoMacTephl.

HazBanHble B JIeKIMU CCHUIKM HAa MEPBOMCTOUYHUKM HAJO TMOMETHUTh Ha MOJSAX, YTOOBI MpHU
caMOCTOSITeNIbHOM paboTe HallTH W BOUcaTh UX. B KOHCHEKTe [OCIOBHO  3alMCBIBAIOTCA
OTpe/IeTICHUs] TIOHSTHHA, KaTeropuid u 3akoHOB. OcTajgbHOE [OJDKHO OBITH 3alMUCaHO CBOUMH
CJIOBaMH.

Kaxxnomy cryneHTy He0OXOIuUMO BbIpadOTaTh M HUCHOJb30BaTh JOMYCTUMBIE COKpAILlEHUS
HauboJiee paclpoCTPaHEHHBIX TEPMUHOB U TIOHSATHIA.

Memoouueckue pekomenoayuu no nO020MmMo6Ke K 1ad0opamopHoiM 3aHAMUAM

JlaGopaTopHble 3aHATUS — COCTaBHas 4acThb Y4eOHOTO mMpoliecca, TpymmoBas ¢opma 3aHATHIMA
NPy AaKTUBHOM y4YacTUHU CTyAEHTOB. JlaGoparopHble 3aHSATHS CHOCOOCTBYIOT — YIIIyOJIEHHOMY
M3Yy4eHHUI0 HauboJiee CIIOKHBIX TMPOOJIEeM HayKH W CIy)XaT OCHOBHOM (GopMoil MmojaBeleHUS MTOTOB
CaMoCTOSITeNTbHOM paboThl oOyuaromuxcs. Llenpio MpakTHUECKUX 3aHSATUH SABISETCA YriayOlleHue M
3aKpeIJIeHNe TEOPETUYECKHX 3HAHM, MOJyYEHHBIX OOYydYaloUMMHUCS Ha JIEKIMSIX M B Tpoliecce
CaMOCTOSITENILHOTO M3Y4YeHHUsS Y4YeOHOTO MaTepuaia, a, CIe[OoBaTellbHO, (OPMHPOBAaHHE Y HHX
ONPEJICTICHHBIX YMEHUI U HAaBBIKOB.

B xonme moAroToBKM K CEMHHApPCKOMY 3aHSITHIO HEOOXOIMMO MPOYUTATh KOHCHEKT JIEKIHUH,
W3YYUTh OCHOBHYIO JIUTEpaTypy, O3HAKOMUTHCA C JIONOJHUTEIbHOW JMUTEPAaTypOM, BBIIOJHUTH
BbIJJaHHBIE TperogaBareneM JlaGopatopuble 3amanus. [lpy  3TOM  ydecTb  peKOMEHIAlUU
npenojaBarenss U TpeOoBaHUS mporpaMmbl. JlopabaThiBaTh CBOM KOHCHEKT JIEKLMH, Jiejas B HEM
COOTBETCTBYIOLIUE 3aMMCH U3 JINTEPATYPBHI.

XKenarenpbHo mpu moaroToBKe K JlabopaTOpHBIM 3aHATHSAM MO TUCIHUILIMHE OJHOBPEMEHHO
HCIIOJIb30BaTh HECKOJIBKO UCTOYHHUKOB, PACKPBHIBAIOIINX 3aJaHHbIE BOIIPOCHI.

Ha JlaGopaTopHbIX 3aHATHSAX OOydaroluecss y4arcs IpaMOTHO H3jiaraTh MPOOIEeMbI, CBOOOIHO
BBICKa3bIBaTh CBOM MBICIH U CYXACHUS, PAcCMaTPUBAIOT CUTYAIlUH, CIOCOOCTBYIOIIME PA3BUTHIO
npodeccuoHanbHON KoMmeTeHTHOCTU. CreayeT UMeTh B BHJAY, YTO IMOATOTOBKA K MPAKTHUYECKOMY
3aHSTUIO 3aBUCUT OT ()OPMBI, MECTa MPOBEJICHUS CEMHHApa, KOHKPETHBIX 3aJaHUi M TMOPYYCHUH. DTO
MOJeT OBbITh HAITMCAaHME JIOKIIaa, pedepara (¢ MOCISAYIONINM UX 00CYKICHUEM), KOJIOKBUYM.

Memoouueckue pexomenoayuu no Op2aHU3AUUU CAMOCH OAMETbHOU PAdOmbl

CamoctositenbHass pabota (mo B.M. [lamo «caMOCTOSTENbHBIM — 4YElOBEK, WMEIOUIUA CBOU
TBEp/ble YOKICHHUsD) OCYIIECTBISIETCS MpH BceX (hopMax 00ydeHHs: OYHON U 320YHOM.
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CamocrositenbHas paboTa 00y4Jaromuxcs - Crocod aKTHBHOTO, IEJICHANIPABICHHOTO

MpUOOpETEHHs CTYICHTOM HOBBIX JUIS HETO 3HAHUA M yMEHHI 0€3 HEeNOCPEACTBEHHOTO y4acTus

B 3TOM TIpoliecca mnpemnoiaBateneil. [IoBbIIeHne poiii caMOCTOSTENFHONW padOThl 00YJarOIUXCS

IIPU MPOBEJICHUH PA3JIMUHBIX BUJOB YUEOHBIX 3aHATUHN MPEATNONAracT:

—  ONTUMH3AIMIO METOJOB OOy4eHHWs, BHEAPEHHE B y4eOHBIH MPOIECC HOBBIX TEXHOJOTHMHA
0oOy4eHus, TMOBBIIAIOUINX IPOU3BOAUTEIHLHOCTh TpyJda MPEroAaBaTelisi, aKTHBHOE HCIOJIb30BAaHHE
MH(POPMAMOHHBIX TEXHOJIOTHA, TTO3BOJISIOMNUX 00yJaromEeMycsl B YI0OHOE Ui HEro BpeMs OCBaMBaTh
y4eOHBII MaTepHal;

—  IIUPOKOE BHEJPEHUE KOMITbIOTEPU3UPOBAHHOIO TECTUPOBAHUS;

—  COBEpILEHCTBOBAaHME METOJUKU TPOBEIEHUS MpPaKTUK W HAyYHO-UCCIIEOBATEIbCKON
paboThl 0OyYArOIIMXCs, TTOCKOJIIBKY MMEHHO 3TH BHUIBI y4eOHOW pabOThl B MEPBYIO OYEepelb TOTOBST
00y4aroMXcs K CaMOCTOSITEIbHOMY BBITIOJIHEHUIO PO(ECCHOHAIBHBIX 3a/1a4;

—  MOJIEpPHHU3ALMI0 CHCTEMBl KYpCOBOTO W IUIUIOMHOTO IMPOEKTUPOBAHUS, KOTOpas JOJDKHA
MOBBILIATH POJIb CTY/IEHTA B IOJI00OpE MaTepuasa, MOUCKe MyTel pelieHns 3aau.

CamocrosiTenbHas paboTa NPUBOJAUT CTYACHTA K MOJYYEHHIO HOBOIO 3HAHUS, YHOPSAIOUYEHHUIO
U YIIyOJEHUIO HUMEIOIIMXCS 3HAHWM, (OpPMUPOBAaHUIO y HEro MNpoQecCHOHATbHBIX HABBIKOB M
ymeHuil. CamocTosTenbHas padboTa BHIIOIHSET psia PYHKIUMI:

—  pa3BHBAIOIIYIO;

—  MHPOPMAIMOHHO-00yYaroIyIo;

—  OPUEHTHUPYIOUIYIO U CTUMYJIUPYIOLIYIO;

- BOCIIMTBIBAIOIIYIO,

—  HCCIeI0BaTeNbCKYIO.

B pamkax Kypca BBIIOJTHSIIOTCS CJIEAYIOIINE BU/IbI CAMOCTOSTEIbHOM paboThI:

1. TIpopaboTka yueOHOro Marepuana (MO KOHCIIEKTaM, y4eOHOW W HAYYHOW JIMTEparype);

2. BreinmonHeHue pa3HOYPOBHEBBIX 3aJ1a4 U 3a/1aHUI;

3. Pabora ¢ Tectamu 1 Bompocamu ISl CAMOITPOBEPKH;

4. BpINOTHEHNE UTOTOBOM KOHTPOJILHOW pabOTHI.

CryneHTaM peKOMEHIyeTCsl ¢ CaMOro Hayajla OCBOEHHS Kypca paboTaTh C JMTEparypoll u
npeaaraéMbIMi 33JaHUAMU B (pOpMe MOJATOTOBKH K OYEPEIHOMY ayAMTOpPHOMY 3aHATHIO. IIpu 3TOM
aKTyalIM3UpPYIOTCS UMEIOIIMECs 3HAHMS, a TakKe co3fgaercs 0a3a Uis YCBOGHHSI HOBOTO MaTepHaa,
BO3HHUKAIOT BOIIPOCHI, OTBETHI HAa KOTOPBIE CTYACHT MOJyYaeT B ayIUTOPUHU.

HeobxonmuMo OTMETUTb, YTO HEKOTOpbIE 3aJaHusl IS CaMOCTOSITEIbHONW paboThl MO Kypcy
UMEIOT ompeseneHHyro cneuuduky. [lpu ocBoeHnn Kypca CTYyIEHT MOKET MOJb30BaThCsl OMOIMOTEKOU
BYy3a, KOTOpas B MOJHON Mepe obecreueHa COOTBETCTBYIOLIEH JTUTEpaTypoil. 3HAUUTENbHYIO MOMOIIb
B IIOJTOTOBKE K OYEPETHOMY 3aHATHUI0O MOXET OKa3aTb HMEIOUIMiics B y4eOHO-METOJNYECKOM
KOMILJIEKCE KpPaTKHii KOHCHEKT Jekuui. OH jXKe MOXKeT HCIONb30BaThCsd W Ui 3aKperuieHus
MOJIyYeHHOTO0 B ayautopun Marepuana. CamocTosdTenbHas paboTa CTYACHTOB MPEAyCMOTPEHa
y4eOHbIM IUTAHOM U BBITOJNHSETCS B O0S3aTENbHOM TMOpSAKE. 3aJaHus MPEUIOKEHBl MO0 KaKIOU
M3y4aeMoOil TeMe M MOTYT TOTOBUTHCS MHAMBUIYalbHO WM B Tpymme. [lo HeoOXoAuMOCTH CTYIEHT
MOKeT oOpalaThCsi 3a KOHCYJIbTallMed K MpernojaBaTenio. BeimonHeHue 3alaHuil KOHTPOIUPYeTCs U
OLICHMBAETCS MPEMNo/IaBaTeNeM.

JInst yCcTenmHoro caMOCTOSITENIbHOTO M3YYEHUs MaTepuaia CEroJiHd MCIOJb3YIOTCS pPa3IMyYHbIE
cpenctBa oOydeHUSs, cpeAd KOTOPBIX 0CO00€ MECTO 3aHUMArT HWH(OPMAIMOHHBIE TEXHOJIOTUU
pa3HOrO0 YpOBHS W HAMpPaBICHHOCTH: JIIEKTPOHHBIC YYEOHUKHM U KypChl JIEKIUi, ©0a3bl TECTOBBIX
3aJaHuil M 3a7ad.  DIEKTPOHHBIM Y4eOHHK MpeICTaBisieT co00i MporpaMMHOE  CPEICTBO,
MO3BOJISIIOIIEE MPEICTABUTh ISl M3YUYEHUS! TEOPETUUYECKUI MaTepual, OpraHu30BaTh anpoOHpOBaHHE,
TPEHaX U CaMOCTOSTENBHYI0O TBOPYECKYI0 paboTy, MOMOraroliee CTyJeHTaM U IPernoJaBaTesio
OLICHUTh YPOBEHb 3HAHMW B OMNpEICICHHOW TeMaThKe, a TaKke CcojAepkaliee HeoOX0AUMY0
CIPaBOYHYIO HWH(OpPMAIUIO. DJIEKTPOHHBIH y4eOHHK MOKET HHTErpHpOBaTh B ceOe BO3MOMKHOCTH
pPa3NUYHBIX TEJArOoTMYeCKUX MPOTPAMMHBIX CpPEACTB: OOy4aromMX MporpamM, CIPABOYHHKOB,
y4eOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIINX TPOTPAMM.

Jlis  ycmemrHOW —OpraHu3allid  CaMOCTOSITENIbHOW pa0OThl BCE AaKTHBHEE MPHUMEHSIOTCS
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pa3zHooOpa3Hble 00pa3oBaTeNIbHBIC PECYPCHl B ceTH MHTEpHET: CUCTEMBI TECTUPOBAHUS TI0 Pa3TMYHBIM
o0nacTsM, BHUPTyalbHBIC JICKIMH, JTa0OpaTOpUH, MPU OTOM IOJIE30BATENIO JIOCTATOYHO HMETh
KOMITBIOTEP W MOJIKItoueHue K MHTepHeTy uisi Toro, 4ToObl CBS3aThCSA C MpENojaBaTesieM, peIiaTh
BBIYMCIIUTENbHBIE 3aJaud W [OJdy4yaTh 3HaHWs. Mcnosib3oBaHwe ceTedl  YyCHJIMBAeT  poJib
CaMOCTOSITETTHHONH pabOThl CTYIEHTAa W TO3BOJSECT KapJUHAIBHBIM OOpa3oM W3MEHUTh METOIUKY
MIPEMNO/IaBaHMUSL.

CryneHT MOXET IoJlydyaThb BCE 3a/JaHusl M METOJMYECKHUE yKa3aHHUs 4yepe3 CepBep, UTO JaeT
€My BO3MOXXHOCTb IIPUBECTH B COOTBETCTBHE JIMYHBIE BO3MOXKHOCTH C HEOOXOJMMBIMHU IJif
BBITIOJIHEHUS paloT Tpyno3arpatamu. CTyIEHT MMEET BO3MOKHOCThH BBITIOJNHATH pabOTy JoMa WM B
ayautopud. bosploe BocmuTaTeIbHOE W 00pa3oBaTeIbHOE 3HAUYEHHE B CAMOCTOSTEIBHOM Yy4eOHOM
TpyJ€ CTYAECHTa HUMEET CaMOKOHTpOJib. CaMOKOHTPOIb BO30YXKIAeT W TMOJJACP)KUBACT BHUMAaHUE U
WHTEpEC, TIOBBIIIIAET AKTUBHOCTh TAMSTH W MBIIUICHUS, T[IO3BOJSET CTYICHTY CBOEBPEMEHHO
OOHAPYXUTh W YCTPAaHUTHh IOIMYIICHHBbIE OMMOKA M HEJOCTATKH, OOBEKTUBHO OMPEIEIUTh YPOBECHb
CBOMX 3HAHWH, MpakTUYecKuX ymeHud. Camoe MOCTYITHOE M MPOCTOE CPEICTBO CAMOKOHTPOJIA C
MpUMEHEHUEM HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTMM - O3TO PsJ TECTOB «on-liney,
KOTOpBIE TIO3BOJIAIOT B PEXHUME PEATbHOTO BPEMEHHU OIPEACIUTh CBOM  YPOBEHb  BIIAJICHUSA
MpeAMETHBIM ~ MaTe€pUajoM, BBIIBUTh CBOM  OMIMOKM W TIONYYUTh  PEKOMEHJAIMH  T10
CaMOCOBEPIICHCTBOBAHUIO.

Memoouueckue pexomenoayuu no padome c 1umepamypoil

Bcro nuTepaTypy MOKHO pasenuTh Ha YYEOHWKH W ydeOHBbIE TMOCOOWS, OPUTHHAIBHBIC
Hay4Hble MOHOTpaPUYECKHE HCTOYHUKU, HAyIHBIC MyOJUKAIMK B Mepuouueckod medatn. M3 Hux
MOHO BBIICTIUTh JUTEPATYPy OCHOBHYIO (PEKOMEHAYEMYIO), MOTOTHUTEIBHYIO W JIMTEPaTypy JUIs
YrIyOJIEHHOTO W3YYICHHS TUCIUTUTAHBI.

N3ydeHnne MUCHMIUIMHBI CleAyeT HauMHATh C y4eOHHKa, MOCKOJbKY Y4eOHHUK — 3TO KHHra, B
KOTOpPO#l M3JI0KEHBbl OCHOBBI HAy4YHBIX 3HAHUU 10 ONpEIeEHHOMY IpEAMETY B COOTBETCTBUU C
LESIMU U 3a/1a4aMi 0Oy4YEeHHsI, YCTAaHOBJICHHBIMH ITPOTPAMMOIA.

[Ipu pabore c mnuTepaTypoll HEOOXOAMMO YYUTHIBATh, UYTO HMEIOTCA pPAa3IUYHbIE BHUIbI
YTEHUS, U KaXK/IbIM U3 HUX UCIIONIb3YETCS Ha ONpE/IEICHHBIX ATamax OCBOSHHS MaTepuara.

Ilpeosapumenvroe YTEHHE HANPABJICHO HA BBISBICHHE B TEKCT€ HE3HAKOMBIX TEPMHUHOB U
MOWCK WX 3HAYEHHUS B CIPABOYHOW JMTeparype. B yacTHOCTH, MpW YTEHHH yKa3aHHOW JIMTEPaTyphl
HE00X0MMO MOIPOOHEUIITUM 00pa30M aHATU3UPOBATH MOHSATHSL.

Ck603HOe umeHue TIpeAroaraeT MNPOYTEHUE MaTepuaja OT Hayana a0 KoHua. CKBO3HOE
YTEHHUE JIUTEPaTyphl W3 MPHUBEACHHOTO CIHCKA [AeT BO3MOXHOCTH CTYAEHTY CGHOpPMHUPOBATH CBOJ
OCHOBHBIX MOHATHH U3 U3y4aeMo# 001acTu U CBOOOIHO BIIAIETh UMHU.

Buvibopounoe — Ha060pOT, UMEET LENBIO MOUCK U OTOOP Marepuana. B pamkax naHHOro Kypca
BBIOOPOYHOE YTEHHE, KaK CI0COO0 OCBOCHHS COAEP)KaHUS Kypca, AOKHO HCIONb30BAThCA IPHU
MOJATOTOBKE K MPAKTUYECKUM 3aHSITHUSIM [0 COOTBETCTBYIOLIUM Pa3ICIaM.

Ananumuueckoe umenue — O3TO KPUTUYECKU pa3bop TEKCTa C MOCIEAYIONIMM  €ro
KOHCHeKTUpoBaHHeM. (CBOeHHME YyKa3aHHBIX TOHATUH Oyner Haubosnee HPPEKTUBHBIM B TOM
cllydae, €Clid MPH YTEHUH TEKCTOB CTYIEHT OyJAeT 3a/aBaTh K 3THMM TEKCTaM BOMPOCHL. YacTh U3 3TUX
BompocoB chopmymupoBana B @OC B mepeyHe BOmpocoB i coOecenoBanus. [lepeuenb ATHx
BOIIPOCOB OIPAaHUYEH, O3TOMY BaXKHO HE TOJBKO COAEpPaHUE BOMPOCOB, HO CaM MPHUHIIMI OCBOEHUS
JUTEPATYPHI C TIOMOIIBIO BOIIPOCOB K TEKCTAM.

Henbto uzyuaroweco 4YTeHHs SBISETCS TIyOOKOE U BCECTOPOHHEE TMOHUMAaHHE Y4eOHOM
uHpopMmaruu. EcTh HECKOTBKO MIPUEMOB U3yYarOIIero YTCHHS:

1. UreHnue mo anropuTMmy mpeamnoiaraet pazouenue mHbopmalmu Ha OJOKH: Ha3BaHUE; aBTOP;
WCTOYHUK; OCHOBHAas WJesl TeKCTa; (aKTHUEeCKUH MaTepual; aHalu3 TEKCTa IMyTeM COMOCTAaBIICHUS
HMMEIOIIMXCS TOUYEK 3PEHHS 0 pacCMaTpUBAEMBbIM BOIIPOCaM; HOBU3HA.

2. Ilpuem nocTaHOBKM BOMPOCOB K TEKCTY UMEET CIECAYIOIINA allTOPUTM:

—  MEUICHHO IPOYMUTaTh TEKCT, CTAPasCh MOHITh CMBICI U3JI0KEHHOTO;
—  BBLACIIUTH KIIFOUEBHIE CIIOBA B TEKCTE;

- IMOCTAPaThCA MOHATHL OCHOBHBIC UJICHU, TIOATCKCT U 06H.IHI>1 3aMBICCJI aBTOpaA.
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3. IlpueMm Te3upoBaHMs 3aKiIOyaeTcs B (OPMYIUPOBAHUU TE3UCOB B BHUJAC IOJIOKEHUH,
YTBEPKICHUH, BEIBOJOB.

K osromy MoOXHO [100aBUTP W UWHBIE TPUEMBI: MpUeM pedepupoBaHUs, MpPHEM
KOMMEHTHPOBAHHUSI.

BaxHoil cocraBusromeii  J000ro  CONMMOHOTO HAYyYHOTO HM3JaHUS  SBISETCA  CIIMCOK
JUTEpaTypbl, Ha KOTOpPYIO ccbuiaercst aBTop. [IpM BO3HHMKHOBEHHMM HHTEpeca K KaKOM-TO
o0CyXJ1aeMoOil B TEKCTe IMpoOJeMe BCerja €CTh BO3MOXKHOCTh OOpaTHTHCS K CIHCKY OTHOCSIIEHCS K
Hel smrtepaTypbl. B 3TOM ciydae Bcsi mpoOnema kak Obl pa30MBAaeTCsi Ha COCTABIISIONIME YacTH,
KaXKJasi U3 KOTOPBIX MOYET H3ydaThCsl OTAENBHO OT ApyruX. llpw 3TOM BakHO HE TepsATh U3 BUAA
oOmMi KOHTEKCT W HE TOTPYXKaThCs YPe3MEPHO B JIETANHM, MOTOMY YTO TaKHUM O0Opa3oM MOXHO HeE
YBHUJIETH TJIaBHOTO.

[loaroToBka K 3a4yery JOJIKHA MPOBOJUTHCS HAa OCHOBE JIEKIIMOHHOTO MaTepuana, Marepuaia
MPAaKTUYECKUX 3aHATHH € 00s3aTenbHBIM OOpalleHneM K OCHOBHBIM YyYE€OHHUKaM TO Kypcy. ITO
MO3BOJIUT  HUCKJIIOYUTh OHMIMOKM B TNOHUMAaHMM MaTepuana, OOJIETYUT €ro  OCMBICJICHUE,
MPOKOMMEHTHPYET MaTeprall MHOTOYUCIICHHBIMUA TIPUMEPAMH.

Memoouueckue pekomenoayuu no Hanucanuio pegpepamoe

Pedepar npencrabiser coOoil COKpalleHHBIN Iepecka3 COACpP)KAaHUS MEPBUYHOTO JOKYMEHTa
(w1 ero 4YacTH) C OCHOBHBIMM (DaKTHMUECKMMHU CBEAECHUSMU M BbiBojamu. Hammcanue pedepara
UCIIONIb3YeTCd B y4yeOHOM TIpoliecce By3a B IeJIIX MPUOOPETEHUs CTYACHTOM HEeoOXOAUMON
npodeccuoHaIbHON MOJATOTOBKH, PAa3BUTHS YMEHHS M HABBIKOB CAMOCTOSTEIHHOTO HAyYHOTO TOUCKA!
W3Y4eHUsl JIUTEpaTypbl MO BBIOPAHHOM TeMme, aHajdu3a pa3jIMYHbIX HCTOYHMKOB M TOYEK 3peHHs,
000011IeHnsT MaTepuana, BbIJENEHHUS TJIaBHOro, (OpPMYyIUpOBaHUS BbIBOJOB U T. M. C MOMOUIBIO
pedepaToB CTyIEHT TyO)ke IMOCTHraeT HamOoJee CIOKHBbIE TPOOJIeMBbl Kypca, YUUTCA JAKOHUYHO
U3Jlaratb CBOM MBICIH, MPaBWILHO O(OPMIIATH paldoTy, MOKIAAbIBaTh PE3YylbTaThl CBOETO TpYy/Aa.
[Ipouecc nammcanus pedepara BKIIOYAET: BHIOOP TEMbI; MOJ00P HOPMATHUBHBIX aKTOB, CHEIHAIBLHON
JUTEPaTypbl U UHBIX HMCTOYHUKOB, UX M3yUEHME; COCTaBJCHUE IJIaHA; HAMMCAHUE TEKCTa pabOThl U ee
odopMIIeHHE; YCTHOE U3JI0KEeHHUE pedepara.

Pedeparsl mumryrcs mo HauOojee akTyaJlbHbBIM TeMaM. B HMX Ha OCHOBE THIATEIHHOTO
aHaiim3a W OO0OOLIEHHs] HAYYHOTO Marepuaja COTMOCTABISAIOTCA pa3jMuYHble B3IJIAIBI aBTOPOB U
ornpezensieTcss COOCTBEHHAsI MO3UIMS CTYACHTA C M3J0KEHHEM COOTBETCTBYIOIIUX apryMEHTOB. TeMbl
pedepaToB MODKHBI OXBaThIBaThb W JAMCKYCCHOHHBIE BOHpPOCHl Kypca. OHH MpHU3BaHbl OTpPaxaThb
nepeioBble HayyHble UJIeH, 0000IaTh TeHACHIIMH NPAKTUYECKON NEATENbHOCTH, YYUTHIBAas MPU ITOM
M3MEHEHHUSl B TEKYIIEM 3aKOHOJaTelbCcTBE. PexoMeHIoBaHHAs HIKE TeMaTuka pedeparoB MpUMeEpHas.
CTyneHT mpu KeNaHuU MOXET caM MPEAJIOKUTh Ty WIH UHYI0 TeMy, IIPeBapUTEIbHO COTJIACOBAB €€ C
Hay4YHBIM PYKOBOJUTEIIEM.

Pedepar, xak mpaBuio, COCTOMT W3 BBEIACHHS, B KOTOPOM KpaTKO OOOCHOBBIBAETCS
aKTyalbHOCTh, HAy4YHass W MpaKTHYeCKas 3HAUYUMOCTh H30paHHOI TEMbI, OCHOBHOIO MaTepHaa,
COJIepIKalllero CyTh MpoOJeMbl M MYTH €€ PEUICHHs, M 3aKIIoueHHs, rae (OPMUPYIOTCS BBIBOJIBI,
OLIeHKH, Tipeioxkenus. O0muii 06bem pedepara 20 IUCTOB.

Texuuueckue TpeOoBanus k odopmieHuro pedeparta cienywomue. Pedepar odopmusercs Ha
muctax Qopmara A4, ¢ 0o0s3aTeNbHONW HyMepalued CTpaHull, MpUYeM HOMEp CTpPaHUIIbl Ha TMEPBOM,
TUTYJIBHOM, JIUCTE He cTaBuTcs. [lons: BepxHee, HUXKHee, paBoe, JieBoe — 20 MM. AG3aIHbII OTCTYN —
1,25; PUCyHKM HOJDKHBI CO3/1aBaTbCs B LUKIMYECKUX PEAAKTOpax MM Kak pucyHok Microsoft Word
(crpynnupoBaHHblif). Tabauiel BBIMOMHATH TabauuHbIMK sueiikamu Microsoft Word. CkanupoBanue
PUCYHKOB W TaONIHWI[ He JoImyckaercsl. BelpaBHHMBaHHMe TekcTa (MO LIMPUHE CTPAHUIBI) HEOOXOIMMO
BBINOJIHATH TOJIBKO CTaHAAPTHBIMU crioco0amMH, a He ¢ MOMoIIpl0 MpobOenoB. Pasmep Tekcra B
pucyHkax u Tabmuuax — 12 xermb. Ha TuTyneHOM Inucte pedepaTa HYKHO YyKazaTh: Ha3BaHUE
yueOHOro 3aBesieHHs, (aKylIbTeTa, HOMEp IrpyNIbl U (GaMUIMIO, UMS U OTYECTBO aBTOpa, TEMY, MECTO U
roJl ero HamucaHusi. PekomMeHIyemblii 00beM paboThl CKIAAbIBACTCS U3 CIEAYIOIIUX COCTABISIOIINX:
TUTYIbHBIN HCT (1 crpanmma), comepkanue (1 ctpanuna), BBeaenue (1 — 2 cTpaHUIBI), OCHOBHAsS
4acTh, KOTOPYIO MOKHO Pa3/IeNUTh Ha ruaBbl win paznensl (10 — 15 crpanun), 3akmouenue (1 — 3
CTpaHMILbl), CrIUCOK Jureparypsl (1 crpanuma), npunoxenue (He obOs3arensHo). Ecimm  pedepar
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COJICP)KUT TAONUIy, TO €€ HOMEP W Ha3BaHHWE PACIOJAraloTCs CBEPXY TaOJUIIbI, €CJIM PUCYHOK, TO
BHH3Y PUCYHKA.

CopnepkarenbHble YacTH pedepara — 3TO BBEJICHUE, OCHOBHAS YacTh W 3aKIOYcHUE. BBeneHue
JOJDKHO COJIEP)KaTh PacCyXJACHHE MO MOBOAY TOr0, YTO paccMaTpuBaeMmasi TeMa akKTyalbHa (TO €CTh
COBpEMEHHA W K HEH ecTh OOJBIION WHTEpeC B HACTOSIIEEe BpEMs), a TaKKE TOCTAHOBKY IIEIU
WCCIICIOBAHUS, KOTOpasi HETOCPEICTBCHHO CBSI3aHA C Ha3BaHUEM Pa0OThl. Takke BO BBEIACHUU MOTYT
OBITh TIOCTAaBIICHBI 337a4u (HO HE 00s3aTeNFHO, TaKk Kak paboTa HeBenMWKa Mo 00beMy), KOTOpBIC
JNCTATU3UPYIOT 1eNib. B 3aKJIFOUEHUM MUITYTCS KOHKPETHBIC, COJICPKATEIbHBIC BEIBOIBI.

Cognepxanne pedepara CTyIEHT IOKJIAIbIBACT HA CEMHHAPE, KPY)KKE, HAyIHOW KOH(EpEHIIHH.
[IpenBapuTensHO MOATOTOBHB TE3WCHI JOKIJIANa, CTYyIEHT B TeueHWe 7 - 10 MUHYT IOJDKEH KpaTKo
M3JIOKUTh OCHOBHBIE TMOJIOKEHHUSI CcBoei paboTel. [locne nokmama aBTOp OTBEYaeT Ha BOIPOCHI,
3aTeM BBICTYIAIOT OIMIOHECHTHI, KOTOPHIE 3apaHee MO3HAKOMIIIACh C TEKCTOM pedepara, U OTMEUAIOT
ero cuibHble M cialOble cTopoHbl. Ha ocHoBe o00CyxaeHuss oOy4aromeMmycsi BbICTABIISETCS
COOTBETCTBYIOIIAs OI[EHKA.

Memoouueckue pexomenoayuu no nOO20MoOGKe co0OueHuil

[ToaroroBka Mmarepuana st cooOmieHust (I0KJIana) aHAJIOTMYHA TIOMCKY MaTepHaJIOB IS
pedepata u occe. [lo 00bemMy TEKCT, KOTOPBIH PEKOMEHAYETCS HCIOJb30BaTh HJisi COOOIICHUS,
OMM30K K 00BEMY TEKCTa JCCE: I YCTHOTO COOOMmIeHHWs] — He 0oJiee TpeX CTpaHHI] TEYaTHOTO
Tekcta. Ecim cooOmenue nemaercs B THCHbMEHHOM BHAE — O0BEM €ro J0bkeH ObiTh 3 — 5
CTpaHHUII.

VYcTHOE coo0IIeHne MOXKET COMTPOBOXKIATHCS Mpe3eHTalmeil. PekomeHayeMoe KOJIM4ecTBO ClaijioB
— okoyio 10. Tekcr cnaiiga MOMKEH MOTOMHATH WHOOPMAIHMIO, KOTOPas MPOU3HOCUTCS MOKIATINKOM
BO BpeMsl BBICTYIUICHHS. [IOJTHOCTBIO TIOBTOPSATH Ha CIIal[ic TEKCT BBICTYIUICHHS HE IIeJIECO00pa3HO.
[Ipuoputrer mnpu HaANMCAaHWK CHANAOB  OTHAaeTcs TabiumaMm, CXeMaM, pHUCYHKaM, KpaTKUM
3aKJIFOUEHHSIM U BBIBOJIAM.

B coobmenun nomxHa OBITH packpbiTa 3asBiieHHas Tema. I[IpuBeTrcTByeTcs BHHMaHUE
ayoqUTOpPUH K JOKJaay, COJIepXKaTelbHbIE BOIMPOCH AayAUTOPHUM M JOCTOMHBIE OTBETHl Ha HUX
MOOIIPSIOTCS 00JIee BHICOKON OIICHKOM BBICTYIAIOIIEMY.

Bpewms Beictymienus — 10 — 15 MunyT.

Jlutepatypa u Apyrue UCTOYHUKUA MOTYT ObITh HaWJECHBI 0OY4YaIOUIMMCSI CaMOCTOSTEIBHO WU
PEKOMEHIOBaHbI MPENoAaBaTeneM (€CId BOZHUKHYT CIOKHOCTU C MOMCKOM Marepuaia Mo TeMe); MpU
MPeII0KEHUH KOHKPETHOM TeMbl COOOIIeHUs TMpernojaBaTellb NOLKEH OPHUEHTHPOBAThCS B MpoliemMe
Y YMETh HAIIPABUTh CTY/ICHTA.

Memoouueckue pekomenoayuu 0151 NOO20MOBKU K 3a4emy:

3ader B VI-M cemectpe sBisercs (GOpMOH HWTOTOBOTO KOHTPOJSA 3HAHWUH W yMECHHM
oOy4aromuxcsi Mo JaHHOW NUCHUIUIMHE, TMOJYYEHHBIX Ha JIEKIHIX, MPAKTUYECKUX 3aHITUAX U B
MIPOLIECCE CaMOCTOSITENIbHOM padoThl. OCHOBOM AJIsi OMpEENeHUs] OLEHKU CIY)KUT YPOBEHb YCBOCHHUS
oOyyaromuMucs Marepuaia, MpPeayCMOTPEHHOTO JaHHOW paboueil mporpammoil. K 3auery
JOMYCKAIOTCSl  CTYAGHThI, HaOpaBmme 36 wu Oonee Oa/uioB MO  WUTOraM  TEKYIIETO H
MIPOMEKYTOUHOTO KOHTpOJs. Ha 3auere cTyaeHT MokeT Habparh 10 25 6aioB.

B nepuox moarotoBku K 3aueTy oOywaromquecss BHOBb oOpamjarotcss K - y4eOHO-
METOJIMYECKOMY MaTepuay U 3aKpeIUIIOT MPOMEKYTOUHbIE 3HAHHUSL.

Ha 3ader BelHOCHUTCS MaTepHanl B o0beMe, MPEeAyCMOTPEHHOM pabodeil mporpamMmon yueOHOU
JTUCIUILTUHBI 32 CEMeCTp. 3aueT MPOBOJUTCS B MMCbMEHHOM / YCTHOH (hopme.

[Ipn mnpoBenenuu 3adyera B THUCbMEHHOHN (ycTHOH) ¢dopme, Bemymuil mpernoaaBaTelb
COCTaBIISIET 3aueTHbIe OWIIETHI, KOTOpHIE BKJIIOYAIOT B ce0s: TECTOBBIE 3a/aHUs; TEOPETUUYECKUE
3aMaHusl; 3amaud Wik cutyauuud. DopMynupoBKa TEOPETUYECKMX 3aJlaHUsl  COBMAJaeT ¢
(hOopMyTHUPOBKOIM TIEpedHsI 3a4E€THBIX BOMPOCOB, TOBEIEHHBIX JO CBEICHHS OOydYalolIUXCs HaKaHyHE
ceccun. CoJiepaHue BOIIPOCOB OJTHOTO OUIeTa OTHOCUTCS K Pa3IMYHBIM pa3zieiaM MporpamMMbl C TEM,
9TOOBI O0JIee MOJIHO OXBATUTh MaTepuan Yy4eOHOU TUCIIUILITUHBL.

B aymutopuu, rie IpoBOAUTCS YCTHBIM 3a4eT, JAODKHO OJHOBPEMEHHO HAaXOJWThcs He Ooliee
IIECTU CTYACHTOB Ha OJHOTO MperojaBares, MPUHUMAIOIIEro 3a4eT. Ha moAroToBKy OoTBeTa Ha OUIIET

32



Ha 3auyere orBoAUTCA 40 MUHYT.

[Ipu npoBeaeHNH MMCEMEHHOTO 3a4eTa Ha padoTy OTBOMTHCS 60 MUHYT. Pe3yrbTar ycTHOrO

(MMCBMEHHOT0) 3a4eTa:

«3aumeno» — 61 6ann — TEOPETHUECKOE COJCPKAHKE JUCIMITIMHBI OCBOCHO TIOJIHOCTHIO, 063 MPOOerioB,
HEoOXO/IMMBIe TIPAKTHYECKUE HABBIKA pabOThI C OCBOGHHBIM MarepuaioM copmupoBaHsl. Bee mpemycMoTpeHHbIe
mporpamMMoit  00ydeHusi ydeOHbIe 3aaHusl BBIIONHEHBL Ha 3adere oOydarommiicss JIEMOHCTPUPYET 3HAHUS
TPEITYCMOTPEHHOTO MPOTPaMMOi MaTepualia, YMEeeT YeTKO, JIAKOHWYHO U JIOTUIECKH TOCIIEIOBATEIBHO OTBEYATh Ha
TIOCTaBJICHHBIE BOIPOCHL.

«He 3aumeno» — menee 61 6anna — TEOPETHYECKOE COJACP)KAHUE MUCHUIUIMHBI HE OCBOCHO,
HEOOXO/IMMBIE TPAKTHYECKUE HABBIKM PAaOOTBI HE CHOPMHPOBAHBI, BBINOJHEHHBIC Y4EOHBIC 3allaHHS
coziepkar rpyObie OMMOKH, JTOTIOTHUTENFHAS CAaMOCTOSTENIbHAS padoTa Ha/l MATEPHATIOM JTUCIIMITIIMHBI HE
NpUBCACT K CYHICCTBCHHOMY IIOBBIIICHUIO Ka4€CTBAa BBITIOJIHCHUS y‘I€6HI>IX SaI[aHHﬁ. Ha 3augere
oOyJaromuiicss JAeMOHCTPHpPYET HE3HaHWE 3HAYWTENBHON YacTH TNPOrpaMMHOTO  MaTepHaa,
CYIICCTBECHHBIC omuOKM B OTBETaxX Ha BOIIPOCHEI, HCYMCHUC OPHUCHTHUPOBATHECA B MaTCpUaJIC, HEC3HAHHC
OCHOBHLIX HOHITHHU JUCHUITIINHBI

8. Mamepuansvno-mexunuueckoe obecneuenue OUCUUNTIUHBL

8.1.TpeGoBanus K MaTepPHAILHO-TEXHHYECKOMY 00ecedeHUI0

st peanuzanuu pabodell mporpaMMbl TUCITUTUIMHBI UMEIOTCSI CIICIIHAIBHBIC TTOMEIICHUS ISt
IMPOBCACHUA 3aHITUU JICKITMOHHOI'0O MW CCMHUHAPCKOTO THIIA, TPYNIOBBIX W HWHAWMBUAYAJIbHBIX
KOHCYJIbTAllMi, TEKYIIEro KOHTPOJS M MNPOMEKYTOUYHOW aTTECTallMh, a TAaKKe TOMEIICHUS IS
CaMOCTOSITENTbHOM pabOThl M TOMEUICHHS Ui XpaHEHUS U MNPOPUIAKTUYECKOTO O0O0CTyKUBaHUS
obopynoBanusi. CreruaibHbIe TOMENIEHUS YKOMIUIEKTOBAHbBI CICIHATU3UPOBAHHON MeEOEeNnbl0 |
TEXHUYECKUMHU CpPEICTBAa OOYYeHHUs, CIY)KAllUMU MJIs [peacTaBieHus WHGopManuu OO0JbLION
ayIUTOPHH.

Jlisa mpoBeneHus 3aHATUN JIEKIIMOHHOTO THIIA UMEIOTCS JEMOHCTPALMOHHOE O0OpyIOBaHHE U
yueOHo-Harmsigapie  mocooms.  [lo  mucnummuue «b1.B.JIB.03.02 T'eHeTMka ¥ TEHETHYECKHE
TEXHOJIOTUU B IPOMBIIIICHHON OMOTEXHOJOTUNY HMMEIOTCS MPE3eHTAlUH 10 OTACIbHBIM TeMaM Kypca,
MO3BOJIsIIONIHE Hanboiee Y(PEKTUBHO OCBOUTH MPEICTABIICHHBIN YIEeOHBIN MaTepHall.

[Ipu npoBeneHuy 3aHATUN JEKIIMOHHOTO/ CEMUHAPCKOTO THUIIA 3aHATUN HCIIOIb3YIOTCS:

Jluyensuonnoe npoepammnoe obecneyenue:
Texuuueckas nmoaepkka ajs onepanuonHoii cucremsl Kondurypanus: «Padouas ctaHims».
CeptudukaTt Ha TEXHUUECKYIO o aepkky oneparuonHoi cucreMbl PEJ] OC. Kondurypanus: «Pabouas
craniuss» Poccutickas ®@eneparusa. JJOIOBOP Ne 178/EIT1-223.

JIuneHs3ust Ha MPOrpaMMHOE oOecTieueHue A7l IOUCKa 3aMMCTBOBAHUHN B TEKCTOBBIX JOKYMEHTAX
pacnpocTpanéHHbIX popMmaToB. [Iporpammuas cuctema sl OOHApPYKEHHUS TEKCTOBBIX 3aUMCTBOBAHHIA B
y4eOHBIX U Hay4HBIX paboTax « AHTUIUIaruaT. Bys 4.0»,

Monynb moucKa TeKCTOBBIX 3auMCcTBOBaHUM “O0benuHenHas koyuiekus 2020» Poccuiickas ®@enepanusi.
JIOI'OBOP Ne 178/EI1-223.

JIuneHs3ust Ha MporpaMMHOE oOecTieueHue cpeacTB aHTUBUpYycHOU 3amuThl. Kaspersky Endpoint Security
s 6uzneca — Crannaptabiil Russian Edition. Poccuiickas @eneparus. JJOIOBOP Ne 178/EIT-223.

[Taket o¢pucHoro nporpammuoro odecneuenus P7-Oc¢uc.IIpodeccuonanshsiii (leckTonHas Bepcus).
Poccuiickas ®enepanus. JOT'OBOP Ne 178/EI1-223.

[TakeT nporpamMmmHOro odecnedeHus A 00paboTKu pacTpoBbix n3o0paxkenuid. Creative Cloud for

enterprise All Apps ALL Multiple Platforms Multi European Languages Enterprise Licensing Subscription
Renewal, npaBo Ha ucnoss3oBanue. Acrobat Pro DC for teams ALL Multiple Platforms Multi European
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Languages Team Licensing Subscription Renewal. Coemunennsie [lltatet Amepuku. JJOTCOBOP Ne
178/EI1-223.

c60000HO pacnpocmpansemvle NPOSPAMMbL:
—  WinZip ans Windows - mporpaMm Jyist CKaTHS B PACIIaKOBKU (ailyioB;
— Adobe Reader ms Windows — nporpamma juist uternsi PDF daitnos;
— Far Manager - KOHCOJIbHBIN (haiiJIOBBIN MEHEKEp ISl ONEPAMOHHBIX CHCTEM CEeMecTBa
Microsoft Windows.
— Etxt Antunnaruat — papadoruuk OOO «Uuet-Tpeitn»

IIpn ocymecTBaeHur 00pa30BaTEIBLHOrO Mpoliecca OO0ydaroIMMHUCA M MPENoJaBaTeieM
WCTIONB3YIOTCA  cheayromue uHhopMauoHHo crpaBodyHbie  cuctembl: OBC  «IPSMART», O9bC
«Koncynwsrant cryaenra», CIIC «KoHCyabTaHT TITIOCY.

Ocobennocmu peanuzayuu OUCYUNIUHBL 0114 UHEATUOO08 U NIUY C OZPAHUYEHHbIMU

603MONHCHOCMAMU 300P06bA

JInst  CTyIEHTOB C OTPaHMYEHHBIMH BO3MOXKHOCTSMM 3JI0POBbSI  CO3/AaHBI  CIIELIMAJIBHBIE
yCIIOBUSL ISl TOJydeHHsl 0Opa3oBaHMs. B 1eisX MOCTYMHOCTH MOJIy4Y€HHUS BBICIIETO 00pa3oBaHUs
o oOpa3zoBaTeNbHBIM MpOrpaMMaM HHBAJIMAAMU M JIMIAMH C OTPaHUYEHHBIMH BO3MOXHOCTSIMU
3/10pOBbSI YHUBEPCUTETOM 00€CIIeUMBACTCS:

1. AnbTepHaTHBHas Bepcus oUIIMATBLHOTO caiiTa B ceTu «MHTepHET» Uit CIa0OBUISIINX;

2. 115t UHBAJIMIOB C HApYIICHUSIMU 3peHus (Cc1a00BUISALINE, CIETIbIE)

- MPUCYTCTBHE AaCCHCTEHTa, OKa3bIBalOUIEro OOy4aromeMmycsi HeO0OXOJIUMYI0  IOMOIIlb,
nyOIMpoOBaHME BCIIYX CIPAaBOYHON MH(POPMALMK O PACHMCAHUU Y4EOHBIX 3aHATUN; HAJTWYHUE CPEJICTB
JUTSL YCUJICHUSI OCTAaTOYHOTO 3pEHUs, OpaijIeBCKOM KOMIIBIOTEPHOW TEXHHWKH, BHICOYBEITHMYHTENIEH,
MpOrpaMM HEBHU3YyalbHOIO JOCTYNa K HMHQOpPMAIMM, IPOTpaMM- CHHTE3aTOPOB PEUd M JAPYIHX
TEXHUYECKUX CpEACTB MpueMa-nepeAaun y4deOHON wuHOpMaluMu B JIOCTYNHBIX (opMmax s
CTYICHTOB C HAPYUICHUSIMH 3PEHUS;

- 33/1aHUs JJ1s BBIMOJIHEHUS Ha 3a4€Te 3aUUTHIBAIOTCS ACCUCTEHTOM;

- MHCBbMEHHBIE 3a/laHUsl BBINOJHAIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
00yJarIMMCs;

3.Ins1 WHBaNMAOB W JMI C OrPAHUYCHHBIMH BO3MOXHOCTSIMU 370POBbSl MO CIyXYy
(cmabocplmanye, riayxue):

- Ha 3a4ere/’PK3aMEHE MPHUCYTCTBYET AaCCHCTEHT, OKa3bIBAIONIMK CTYACHTY HE0OXO0IUMYIO
TEXHUYECKYIO TMOMOIIb C Y4E€TOM HMHIUBUAYabHBIX OCOOEHHOCTEHl (OH MOMOraer 3aHsATh pabouee
MECTO, MEePEABUTaThCs, TPOUUTATh U OPOPMHUTH 33/1aHKE, B TOM YHCIIE 3aMUChIBas MO AUKTOBKY);

- 3a4eT/7K3aMEeH MPOBOJUTCS B MUCbMEHHOM hopme;

4. Jlns WHBaNMAOB M JHUI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 370POBbS, HMEIOIINX
HapyIllIeHUs OIMOPHO-JBUTATEIBHOTO ammapaTa, CO3/JaHbl MaTepUANTbHO-TEXHHUYECKUE YCIIOBUS,
o0ecreurBaroIMe BO3MOXKHOCTh  OECHpENATCTBEHHOTO JOCTyHa oOydJaromuxcsi B ydeOHbIE
MOMEIEHUS,, OOBEKTYy NUTaHMs, TyaJeTHble U Jpyrue IOMEIICHUS YHHBEPCUTETa, a TaKKe
npeObIBaHUsI B YKa3aHHBIX MOMEMICHUAX (HAJIWYHE PACHIMPEHHBIX JBEPHBIX MPOEMOB, MOPYYHEH U
JOPYTUX MPUCTIOCOOTICHHUIA).

- TIMCBMEHHBIE 33/IaHUsI  BBINOJHSAIOTCS HAa KOMIBIOTEPE €O  CIEHHATU3UPOBAHHBIM
MPOrpaMMHBIM 00eCTIEYeHNEM HITH HaIMKTOBBIBAIOTCSI ACCHCTEHTY;

- 110 YKEeTIAaHWIO CTYJIEHTA 3a4eT MPOBOIUTCS B YCTHOM (opme.

OOyuaromyecss U3 4Yucia JIMI C OTPAaHMYEHHBIMH BO3MOYXKHOCTSMU 3/I0POBbS OOECIIeYEeHbI
ANIEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcaMu B (popmax, aJanTUPOBAHHBIX K OTPAHHUYEHUSIM HUX
310pPOBBSL.

Mamepuanvrno-mexnuueckoe obecneyenue OUCYUNIUHbL OJisL UHBATUOOS U IUY C 02PAHUYEHHBIMU

B03MOACHOCIAMU 300POBbS
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HaumenoBanue OcHaleHHOCTh ClIeUaTbHBIX ITepeuenb
CTeUaIbHBIX* IIOMEILEHNN U IOMEUIEHUH 1151 JUIEH3UOHHOTO
[IOMELIEHU N U CaMOCTOSITENILHOM paObOThI [IPOrPaMMHOI0
Aynurtopus g | - Kommekr ydeOHoit mebenu: | IIpomykTsl
CaMOCTOSITEIbHOU ctoJibl U cTyabs anst ooydaronuxcst | MICROCOFT(Desktop
paboThI u | (3 kommuiekta);  Crom  mns | Education ALNG LicSaPk
KOJUICKTHBHOTO UHBAIMAOB-KoJsicouHnkoB (1 mT.); | OLVS  Academic Edition
MOJIb30BaHUS Kommerotep ¢ monkmouyeHueMm K | Enterprise) momamucka (Open
CHETIMATLHBIMH ceTH u nporpamMmMubeiM | Value Subscription) No V
TEXHUYECKUMHU obecrieueHueM (3 mT.); | 2123829 Kaspersky
CpeacTBaMu mis | CnenmanpHas — wimaBuarypa (¢ | Endpoint Security
oOyueHUs] WHBAJIMJIOB | YBEJIMYEHHBIM pa3MepoM kiaBuil, | CTaHgapTHBINA Russian
n i ¢ OB3 B KBI'Y, | co crenuaIbHO’ Haknaako#i, | Edition No
aynutopusi No 145 | orpanuumBaromiei ciydaitHoe | JluneHsum 17E0-180427-
['maBHBII KOoprmyc | HaxaTue cocennux kinapuir) (1mr.); | 50836-287- 197.
KBI'Y. [lpunrep st newatu penwvedHO- | [IporpaMmbl ans co3maHus u
ToueyHbIM IpupTom bpaitns VP | penaktupoBanust CyOTUTpPOB,
Columbia (1 mr.); IlopTatuBHBIN | KOHBEpPTHUpYIOLIEE pEYb B
TaKTUJIbHBINA auctien bpains TEKCTOBEIN " JKECTOBBIN
«Focus 14 Blue» (coBmectumslii ¢ | popMaTsl Ha JKpaHe
IUJIAHIIETHBIMU yCTpOHWCTBaMH, | KOMIbloTepa:  Maitkpocodpt
cmaptponamu u IIK) (1 1ur.); | Juxreir:
bymara nns mnewatu penbedHo- | https:/dictate.ms/, Subtitle
ToueuyHelM  mpudTom  bpaitns, | Edit, («Cypnodon»
COBMECTUMOro ¢ mnpuHTepoM VP | (GecruiaTtHbie).
Columbia; BuneoyBenuuurens | [Iporpamma  HeBH3yaabHOTO

nopratuBHeli HV-MVC, nuaronanib
sKkpaHa — 3,5 mrorima (4 1mT.);

JocTyna K uHbOpMaIuyd Ha
skpaHe kommbroTepa JAWS

Ckanupyromas " yutaromas | for Windows (6ecrmatnas);
mammHa SARA-CE (1 mmr.); | [Iporpamma st 9reHHs
JxoncTuk KOMITBIOTEPHBIN | BCIIYX TEKCTOBBIX (haiioB
aganTupoBaHHbIN, 6ecripoBoaHol (3 | (Tiger Software Suit (TSS))
mr.); becnpoBomnas  Bluetooth | (Homep JUTECH3UN
rapHuTypa c koctHOH | 5028132082173733);
npoBoauMocThio «AfterShokz Trekz | IIporpamma 9KpPAHHOTO
Titanium» (1 1r.); [IpoBogHas | JOCTyma C CHUHTE30M pEYHU
rapHHUTYypa c KOCTHOU | Jis CJICTIBIX u
MPOBOJUMOCTBIO «AfterShokz | cmaboBumsnx (NVDA)
Sportz  Titanium» (2 mrT.); | (OecriaTHAas).

[IpoBongnas rapautypa Defender (1
IIIT.); [TepconanbHbI
kommyHukarop EN —101 (5 mt.);

*CHGHI/IEUIBHHC IOMCIICHHA - y‘le6HHe AYAUTOPUHN IS IPOBCACHUSA 3aHATHH JIEKIIHOHHOTO THIIA,

3aHATUI CEMUHApPCKOTO THIA, KYpCOBOI'O MPOEKTUPOBAHUS (BBIOIHEHUS KYPCOBBIX padoT), TPYIIOBBIX
Y UHJMBUYaJIbHBIX KOHCYJbTALMH, TEKYIIEr0 KOHTPOJIS M IPOMEKYTOUHOM aTTeCTalllu, a TAKXKe
MIOMEIIEHHUS /115l CAMOCTOSITENIbHONH PabOTHI
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JHUCT U3MEHEHUM (JIONOJTHEHHU)
B paboueii mporpaMmMe AUCHUIUTMHB «MeTUIMHCKOE U (papManeBTHUYEeCKOe TOBAPOBEICHHUE) IO
CIICIIUAJIBHOCTU
33.05.01 ®apmanus (ypoBenb cnenuanuteTa) Ha 2023-2024 yueOHbIN 1o

Ne JuemeHT (myHkT) PIT/] IlepeyeHb BHOCMMBIX IIpumeyanue
n/n H3MeHeHUuil (I0NOoJIHeHMiH)

OO6cyxieHa 1 peKOMEHI0BaHa Ha 3acelaHuu Kadeapsl hapmanuu
NpOTOKOI Ne _ OT «__ » 202 1.

3aB.xadenpoit hapmaruu 3.C. [laxxaeBa
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Ipuno:xenue 2
Pacnpeneienue 0a/1J10B TeKyIero U pyoe;KHOro KOHTpO.Is

Cymma bannos

Nen/n Bud xonmpons Oouwas cymma | 1-a mouxka | 2-sa mouka | 3-a mouka
1- | Hocewenue 3anamuii 00 10 bannos 00 3 0. 00 30. 0o 406.
2- | Tekyuwiuit Konmposnw: 00 30 6annog 00 10 6. 00 10 6. 00 10 6.

Omeem na 5 eonpocoes om0 00l56 om0oo5| om0Ooo35 6. omOoodlo.
0.

[TosiHBI TPaBUIIbHBINA OTBET 1o 15 6amwioB 50. 50. 50.

Hermonxeii npaBUIbHBIA OTBET or3 10156, orl 1056, orlmo56.| orl mo506.

OrtBeT, cofieprKalinii HETOYHOCTH, 06. 06. 06. 06.

anrubxu

Bvinoanenue

CaMoCmoAmenbHbIX 3a0anuil

(pewienue 3adau, Hanucanue om 000156 om00o5|om0do56 | om0ooS56

pedhepamos, doknao, icce ) o.

1. | Pybescublit Konmpoinb 00 30 bannoes 00 10 6. 00 10 o. 00 10 6.
TECTUPOBAHHE ot 0- mo 126.| ot 0- o 40.| ot 0- mo 46.| ot 0- 10 40.
KOJUIOKBUYM or 0 mo 180, oT0 0 66.] o010 1m0 66.| 0T 0 MO 6 6.

HUmozo cymma meKyuiezo u
y0excH020 KOHMPOA 00 700ann086 00 230. 00 230 00 246
IlepsbiiidTan (0a30BbIil
YPOB€Hb) — OIleHKa HE MEHEe HE MEHEe | He MEHee | HE MCHee
Bropoii 3Tan menee 70
L ewenn o Ry AY 6 [ale) [ale)
Tperuii 3Tan (BbICOKU
YPOBeHb) - OlleHKa HE MEHEe HE MEHEee | He MeHee HE MeHee
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Hlkana oyenusanua naAHUPYeMbIX pe3y1bmamog 00yueHus
Texymmii 1 pyOesKHbII KOHTPOJIb

Ipuioxenue 3

Cemectp [IIxana oneHUBaHUA
0-35 GannoB 36-50 OamoB 51-60 Gannos 56-70 6aioB

6 YactuuHoe [TosnHoE nnu | [TonHoe nnu | [lonHoe mocenieHue
TOCEIICHIE YaCTUYHOE YaCTUIHOE ayJTUTOPHBIX
ayJIUTOPHBIX MOCEIICHNE MOCEIICHHE 3aHATHH.
3aHATUH. ayIUTOPHBIX ayIUTOPHBIX ITonnoe
HeynosnerBopuren | 3aHATHIA. 3aHATHI. BBITIOJTHEHHUE 51
bHOE BbITIONIHEHUE | YacTuuHoe [TonHOE 3amuTa
1a60paTOPHBIX U BBITIOJTHEHHE U | BBITIOJTHEHHE U | 1a0OpaTOpHBIX U
MPAKTUYECKUX 3aIuTa 3amuTa MPAKTUYECKUX
pabor. [lmoxas 7a00paTOpHBIX U | TaOOpPATOPHBIX U | 3aHSTHM.
MOJTOTOBKA K MPAKTUYECKUX MPaKTUYECKUX Brinonaenne
OaJITbHO- pabor. pador. KOHTPOJIbHBIX
PEUTHHTOBBIM Brinonnenue Brimonnenne paboT, TECTOBBIX
MEPOTIPUSITUSIM. KOHTPOJBHBIX KOHTPOJIbHBIX 3aJlaHui, OTBETHI Ha
CryneHt He | paboT, TECTOBBIX paboT, TECTOBBIX KOJUIOKBUYME  Ha
JIOTTyCKaeTcs K | 33J1aHUi, OTBETHI HA | 3aJJaHUN, OTBETHI | OLIEHKHU «OTIUYHO.
MIPOMEKYTOUHOM KOJUIOKBUYME  Ha | HA KOJUIOKBUYME
aTTecTaluu OLICHKH Ha OLICHKH

«YAOBIIETBOPUTEINb | «XOPOILIOH.
HOY.
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