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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas mporpamma mucuurumasl (Moxyisi) «buorexnonoruu: or JIHK no rorosoro
MPOJYKTa» COCTaBJIEHA B COOTBETCTBHUHU C (hefiepaibHbIM IOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/JIapTOM BBICIIETO OOpa3oBanms — OakanmaBpuar mo HampasieHuto 02.03.01 «Maremaruka u
KOMIIBIOTEpPHBIE HayKu», Mpoduib «/ICKyCCTBEHHBIH HHTEIUIEKT», YTBEPKACHHBIM NPUKa30M
MunucTepcTBa HayKH U BbIcIIero oopasosanus Poccuiickoit ®@eneparuu Ne 807 ot 23.08.2017
roja.

N3yuenne aucuuminasl (monyins) «buorexnomoruu: ot JHK mo roroBoro mpomykra»
MpeloCTaBIsAeT (yHIaMEHTAIbHbIE WHCTPYMEHTHI ISl MOHUMAaHMs IMOJIHOTO LIMKJIA CO3JIaHus
OMOTEXHOJIOIMYECKOI0 MPOAYKTa: OT MOJEKYJISpPHOIO JAu3ailHa [0 IPOMBILUIEHHOIO
MPOU3BOACTBA. [[MCHUIIIIMHA OXBAThIBAET KIIFOUEBBIE TEOPETUUYECKUE M MPAKTUUYECKHE ACHEKThI
OMOTEXHOJIOTHU: OT MOJIEKYJISIPHBIX OCHOB ¥ TEHHOW MHXKEHEPHUH J0 KYJIbTUBUPOBAHUS, OUUCTKU
Y KOHTPOJISI KA4e€CTBA TOTOBOIO MPOAYKTA.

MecTo JTUCUMILIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas aucuuruinia (MOAysIb) BKIIFOUEHA B YUEOHBIH IIJ1aH 10 TPOrpaMMe MOATOTOBKH
OakanaBpuata no HampasieHuto 02.03.01 «MaremaTuka U KOMIBIOTEPHBIE HAyKH», MPOdUiIb
«VCKyCCTBEHHBIM WHTEIICKT» W BXOJHWT B BapUaTHBHYI 4YacTh bioka 1 dopmupyemyro
y4acTHUKaMU 00pa30BaTeNbHBIX OTHONICHUH KaK TUCIUILUIMHA IO BHIOODY.

Juctummaa (MOIyJb) TOCTYIHA K U3ydeHuto Ha 2, 3 wim 4 kypce ¢ 3 1o 8 ceMecTphl Ha
BBIOOD.

Hesab u3ydyeHust AMCUUILIMHBI (MOAYJIs1): GOPMHUPOBAHUE y O00YYAIOIIUXCS LEIOCTHOTO
IIPEJICTaBJICHUSI O MOJIHOM LIMKJIE CO3JJaHUsI OMOTEXHOJIOTMYECKOI0 MPOIYKTa, a TAKKE Pa3BUTHE
HaBBIKOB IPOEKTUPOBAHUS TCHETUYECKUX KOHCTPYKLMH, aHanu3a OHONPOLIECCOB U OLEHKHU
TEXHOJIOTMYECKHX, 3TUYECKUX U IKOHOMUYECKUX aCIIEKTOB OMOTEXHOJIOTHYECKUX PELICHUH.

3agauu u3y4eHust JMCUUILIMHBI (MOIYJIS):

— H3Y4YUTh MOJIEKYJIIpPHbIE OCHOBBI OMOTEXHOJIOTUMH, NPUHLUIBI T€HHON WH)XEHEpUU U
penaktupoBanus JJHK;

— OCBOUTb METO/IbI KYJIbTUBUPOBAHUS KJIETOK-IIPOAYLIEHTOB, pabOThI ¢ OMOpEeaKTOpaMu 1
MaciTaOupoBaHMsI TPOLIECCOB;

— HAy4yuTbCid CTPOMTH TEXHOJIOTMYECKHE CXEMbl MOJY4YeHUs OHMOTEXHOJIOIHMYECKOTO
NPOAYKTa U aHAJIM3UPOBATh MPOU3BOICTBEHHbIE COOH;

— Ppa3BUTb HAaBBIKM KPUTHUYECKON OLEHKH OMOTEXHOJOTMYECKUX PEUICHUH C y4ETOM
TUYECKHX aCIEKTOB U PETYISITOPHBIX TPEOOBAHUHA.

B pe3yabTare 0CBOEHUSI TUCHMIIMHBI (MOYJIs1) 00YUAIOUIUIICS 10JIAKEH

3Hamy:

— OCHOBHBIE HallpaBJIEHUs] U COBPEMEHHBIE TPEHAbI OnoTeXa;

— oTiau4ue buorexa oT Apyrux chep NpUKIaAHON XUMUN U OUOJIOTHH;

— OCHOBHbBIE€ COBPEMEHHBIE OMOTEX-KOMITAHUN;

— MOJIEKYJIIpHbIE MEXaHU3MBI, KOTOPbIE JIeXKaT B OCHOBE MOIU(DUKAIIMY OPTaHU3MOB JIJIsI
HOJY4YEeHUs1 OMOTEXHOJIOIHYECKOTO MPOTYKTa;

— Kak OT UJEH NEPEUTH K IIPAKTUKE U BBICTPOUTH TEXHOJIOTUYECKYIO CXEMY IOJIYYCHUS
YUCTOT0 OMOTEXHOJIOTHYECKOT0 IPOAYKTA;

— OCHOBHBIE OMOTEXHOJOTHYECKHE IMOAXOAbl B MEIUIIMHE, MPUMEPbI HCIOIb30BaHUI
OMOTEXHOJIOTH B CETbCKOM XO3SICTBE U MTPOMBIIIIIEHHOCTH;

— OCTpBbI€ 3THYECKHE MPOOIEeMbl TPUMEHEHHs] OMOTEXHOJIOTHIA;

ymembp:

— OIpenessaTh, KaKyto MpobaemMy periaeT KOHKPETHbIN OMOTEeXHOIOTHYECKUI MPOIYKT;

— ompeneniTb, Kakol O€JIOK KOJUPYeT KOHKPETHbIM Te€H M KakuM oOpa3oM
MOAU(UIIUPOBAH OPTAaHU3M;
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— MPOEKTUPOBATh 0a30BYyI0 T'EHETUYECKYI0 KOHCTPYKIHUIO (IIPOMOTOp — T€H —
TEPMUHATOP) ¥ OOBACHATH NPUHLUN €€ (PYHKIIMOHUPOBAHUS;

— aHaANU3UpOBaTh KpHUBBIE pOCTAa MHUKPOOPTaHM3MOB, ONpeaensTh (azy pocra,
pPaccUMTBIBATH YAEIBHYIO CKOPOCTh POCTa U BPEMs yIIBOCHUS;

— BbIOMpaTh TUN OUOpeakTOopa U OOOCHOBBIBATH 3TO PEIIEHHE MCXOJS U3 CBOMCTB
NPOAYKTa, KJIETOK M TpeOOBaHUH K MacITady IpOU3BOJICTBA,

— CTpPOUTH TEXHOJOTMYECKYIO CXEMY IIpoliecca IIOJIy4eHUs OHOTEXHOJIOIMYECKOTO
IPOAYKTA,

— aHaAJU3UpOBaTh IMPOU3BOACTBEHHBbIE COOHM: BBIABIATH IPUYMHBl OTKJIOHEHUH IO
KAau4eCTBY U IIpejiaraTb KOPPEKTUPYIOIUE ACHUCTBNUS,

enaoemy:

— IOHATUHHBIM amNmnapaToM OWOTEXHOJOI'MH Ha YPOBHE, JOCTaTOYHOM Ui YTEHUs
npodeCCHOHATIBHOMN TUTEPATyphl U y4acTUsl B OTPACICBOM TMCKYCCUH;

— HaBBIKOM pa0OThl C HAyYHBIMH M OHW3HEC-KeWcaMH: CTPYKTYPHUPOBAHHOTO aHAIM3a
npo6embl, GOPMYTUPOBKU BBIBOAOB M UX IMyOIMYHOTO PEICTABICHHUS;

— METOJOM NPOEKTUPOBAHUS OMOTEXHOJOTMYECKOTO MPOAYKTA B MOJHOM IIMKJIE — OT
BbIOOpa MOJIEKYJISIPHOI'O MHCTPYMEHTa J10 OLEHKH PBIHOYHOIO IMOTEHIHaja U PeryasiTOPHOro
yTH;

— HaBBIKOM KPUTHYECKOW OIIGHKH OHOTEXHOJOTHMYECKHUX peIIeHUuH ¢  yd&TroM
TEXHOJIOTUYECKUX OTPaHUYEHUH, STUYECKUX aCIIEKTOB U 3KOHOMUYECKOH 11€71ec000pa3HOCTH;

— 0a30BbIMM pacu€THBIMH KOMIIETCHIIUAMU B 00JacT OHOIpoLeccoB (KHHETHKA pOCTa,
MacIITaOMpOBaHUE);

— HaBBIKOM KOMaHJHOW paOOThl HaJl KOMIUIEKCHBIM IPOEKTOM C paclpeelIeHUEM poJieit
U MyOJIMYHON 3alUTON pe3yIbTaToB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennyu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJs) MpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerennus

Conep:xaHue KOMIETeHIIUN

HNuauxkarop
KOMIIeTeHIIUH

IlepeyeHnb MIAHNPYEMBIX
pe3yJbTaTOB 00y4eHHs 10
AUCHMILIMHE (MOAYJIIO)

YK-1.

Crioco0eH OCYIIeCTBIISATh TIOUCK,
KPHUTHYECKU aHAIN3 U CUHTE3
HHPOPMAITUH, TIPUMECHSTh
CHCTEMHBIH MOXO/I ISl PEIICHUSI
MOCTABJICHHBIX 337124

YK-1.1.

3HaeT MEeTOo/pI IONCKA U aHaJIn3a
WHPOPMALUK B 00JIACTH
pa3paboTKH, OCHOBHBIC
MPUHIIAITBEI KPUTHIECKOM OIIEHKN
HUCTOYHUKOB WHPOPMAITUH U HX
peNeBaHTHOCTH

YK-1.2.

YMeeT KpUTH4ECKH OLIEHUBATh
UCTOYHUKHU HH(OpMALUHU U
CHUHTE3UPOBATh JaHHBIC U3
Pa3IUYHBIX UICTOUHUKOB JIJIs
pelieHus 3aja4, IpUMEHSTh
CHUCTEMHBIH MOIXO0A K aHATIHM3Y U
PELICHNUIO KOMIIIEKCHBIX NTPO0OJIeM

YK-1.3.

NMeer mpakTUYECKUN ONBIT
paboThI C COBpEMEHHBIMU
HHCTPYMCHTAMU U TCXHOJIOTUAMU
IUtst 00paboTKK MHPOpMAINH,
(hopMyITUPOBAHUH U
CTPYKTYpUPOBAaHUH 3a]1a4 Ha
OCHOBE TOJY4eHHOH HH(OopMannn

YK-2.

Crioco0eH ompenensiTs Kpyr
3a1a4 B paMKax IOCTaBJICHHON
[ENI ¥ BEIOUPATh ONTUMAaJIbHBIE
CIIOCOOBI MX PEIICHHUS, UCXOJIS U3
JEeHCTBYIOLINX MPABOBBIX HOPM,
MMEIOILUXCS PECYPCOB U
OTpaHUYCHUI

YK-2.1.

3HaeT AeUCTBYIOLIUE IPABOBLIE
HOPMBI, PETYJIUPYIOIINE
JIESITeTIbHOCTh B 00JIACTH PeIIeHHS
3aJa4, OCHOBHBIC MCTOJbI U
MOJXO0/IBI K OTIPEAEIICHHIO KPyTa
3aga4

YK-2.2.

YMeer onpenensaTe Kpyr 3a7a4 B
paMKax IOCTaBJIEHHOH LIEJH,
BBIOMPATH ONTUMAITBHBIE CIIOCOOBI
peleHus 3aaad, yYuThIBast
HUMEIOIHUECs PECYPChI U
OrpaHUYECHUS

YK-2.3.

NmeeT npakTHUECKUNA ONBIT
MPUMEHEHUS 3HaHUM O NMPaBOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYaIusiX, pa3paboTKN U
peanu3anuy peleHui B
COOTBETCTBHHM C YCTaHOBJICHHBIMHU
OTpaHUYEHUSMU

IK-1.

Criocoben popmynrpoBath
3aJ1a4¥ C MaTeMaTHIECKON
TOYHOCTBIO, 00OOCHOBEIBATh
YTBEPXKACHUS CTPOTO H
aHAJIM3UPOBATH MOTyUYCHHBIE

[K-1.1.

OO6nagaet 6a30BBIMH 3HAHHSIMU,
MTOJTYICHHBIMA B 00J1aCcTH
MaTeMaTHYECKUX HayK,
MPOrPaMMHUPOBAHUS U
MH(POPMAITMOHHBIX TEXHOJOTHI
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pe3ynbTaThl B 00JaCTH
MaTeMaTHKH U KOMITBIOTEPHBIX
HayK

IK-1.2.

YMeeT HaXOUTh,
(hopMyIHpOBaTh U pPeIIaTh
CTaH/IapPTHEIC 3aJ1a4H B
COOCTBEHHOW HAay4HO-
HCCIIEI0BATEIIbCKON

NI TEIIbHOCTH B MAaTEMAaTHKE U
nH(pOpMaTHKE

[K-1.3.

HmeeT ombIT paboTHI ¢ 3aauaMu
B 00J1aCTH MAaTEeMAaTUKH U
KOMITBIOTEPHBIX HAYK, BKITFOYAs
MIPUMEHEHUE MaTEMaTHIECKUX
METOJOB JIJISl pELICHUS
MPaKTUYECKUX 3a7a4
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3. Temaruueckuii njiax

Ne TpynoeMKocThb, aKagTeMHYECKHE YACHI
n/m HaumMmeHnoBaHue Ounas ¢popma TKY
pa3aena IMCUUIIIMHBI AyautopHas padora (Tekyumi
(MmonyJis) Camocros KOHTPOJIb
Cemmnapbr Koncyabr | KoHTpoan | TeiabHas yCIeBACMOCTH)
anuun padora
1 MornekynspHble 10 26 AynmutopHas
OCHOBBI pabora,
OMOTEXHOJIOTUU Jomamaue
3aJIaHus
2 Beixon 10 26 AynmutopHas
OMOTEXHOJIOTUYECKOTO pabora,
pPOAYKTa Homamnue
3aJIaHuUs
3 buortexnonornueckue 10 30 AynuropHas
MIPOEKTHI pabora,
Jlomarniaue
3aJIaHus
3auem c oyenkoil 2 [Ipoekt
Hmozo: 30 2 82
Obvem oucyuniunsl (Mooyisn) 114
(6 ak. u.)
Oovem Oucyunaunvl (M0o0ys) 3
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOTYJI5)
Neni/m | HammeHoBaHue pa3aesia Coaep:xanue TUCHUILNIMHBI (MOAYJIS) 10 TeMaM

AUCHHUILIMHBI (MOYJIs1)

1 MounekynapHbIE OCHOBBI BBenenue: uTo Takoe OMOTEXHOIOTHA?
OMOTEXHOIOTUH Monexynsipabie ocHOBBI OnotexHonoruu: JJHK kak nHcTpyKIus
I'ennas umxenepus: kak penakruponats JJHK
brotex Kak TexHo0rus Oynyuiero
2 Brixon KneTkn-npoayneHTsl OMOTEeXHOIOTHIECKOro MPOLyKTa
OMOTEXHOJIOTUYECKOTO KynbTrBHpOBaHue: Kak KOPMHUTh U PACTHTh
MPOAYKTa BuopeakTopsbl: 0T IPpoOUPKH /10 3aBO/IA
Beiaenenue n O4MCTKA: KaK MOJTYYUTh YUCTBIM MPOAYKT
KoHTpons KauecTBa mpoayKTa
3 buotexnonmoruueckue KpacHsiii 6roTex: ekapcTBa U3 KIETOK
MIPOEKTHI [Ipurnamennsrit nexrop (MarlinBioTech)

3eeHbli 1 0eJIbIii OMoTEX
DT1HKa 1 0M00E30I1aCHOCTEL B OMOTEXE
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 3a €r0 NpeAeIaMu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

OcHnognas numepamypa:
1. buorexHosorus : yueOHUK U MPAKTHKYM JIJIs1 BY30B / moj penakiuei H. B. 3arockunoi,
JI. B. Hazapenko. — 4-¢ wu3g., ucnp. u jpon. — Mocksa : M3parensctBo HOpaiit, 2025. —

384 c. — (Bwicmiee obpazoBanme). — ISBN 978-5-534-16026-0. — Tekcr : 31meKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/567470.

2. buorexnonorusi. [lpakThueckuil Kypc: YY4eOHMK M TPAKTUKYM JUIsl BY30B/ IO
penakumeit A. A. KpacnomranoBoil. — Mocksa : W3narensctBo FOpaiit, 2026. — 174 c. —
(Beiciiee  obOpazoBanme). — ISBN 978-5-534-20448-3. — Tekctr : DIEKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/589750.

3. buorexnonorus. OpraHuzaiusi OWOTEXHOJIOTHYECKOTO IPOM3BOJCTBA :  yueOHOE
nocobue s cpegHero  HpodeccHoHaTbHOro  oOpa3oBaHUsi/  TOJ  peHaKiuer
A. A. KpacnomranoBoii. —  MockBa:  M3zmarensctBo  HOpaiit, 2026. — 162 c. —
(ITpodeccronansroe obpazoBanue). — ISBN 978-5-534-20764-4. — Tekcrt : 3IEKTPOHHBIHA //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/589987.

Jlononnumenvnasn numepamypa:

1. TIpoueccsl U anmaparsl OMOTEXHOJIOTUH: (PEPMEHTALMOHHBIC aNaparsl . y4eOHUK IS
cpenHero mnpodeccuoHanbHOTO oOpa3oBaHusi / mon penakiueil B. A. beikoBa. — 2-¢ wu3j.,
nepepad. u mon. — Mocksa : M3garensctBo Opaiit, 2026. — 274 ¢. — (IlpodeccronanpHoe
oOpa3zoBanue). — ISBN 978-5-534-14042-2. — Texkct : snexkTpoHHBI // OOpazoBaTenbHas
wiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/588617.

2. 3arockuHa, H.B. T'eHeTnueckas WHXEHEpHs . YYeOHHK M TMPAKTHKYM [Uisi BY30B /
H. B. 3arockuna, JI. B. Hazapenko. — MockBa : M3marensctBo IOpaiit, 2026. — 118 c. —
(Beiciee  oOpazoBanme). — ISBN 978-5-534-16029-1. — Tekct : DSIEKTPOHHBIN  //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/589124.

6. MartepuajibHO-TeXHHYECKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIEMCTBYIOIINM MTPOTHBOIIOKAPHBIM MPaBUJIaM U HOPMaM M 00ECIIeYHBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEIOBATENBCKOM paboT 00ydaromuxcsl, IPeayCMOTPEHHBIX YU€OHBIM MJIAHOM.

[Tomerienust, KOTOpPBIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO  THUIA, 3aHATHH CEMHHApPCKOTO (MPAKTHYECKOrO) THIIA, TPYIIOBBIX |
UH/IMBUYaJIbHBIX KOHCYJBTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MIOMEIICHUS IS CAMOCTOSATENBHON paObOTHl M TOMEIICHUS ISl XpaHEHHS U MMPOMUITAKTHIECKOTO
oOciy>kxuBaHus yueOHOro ob6opynoBanus. [loMemmeHuss yKoOMIIJIEKTOBaHbI CHIEUATU3UPOBAHHON
MeOeTbI0 U TEeXHWYECKHUMHU CPEICTBAMH OOYUYEHHsI, CITY)KAIIUMH JUIsl TIPEICTABICHUST YIeOHOM
uHpopManuu OOJIBIION ayTUTOPUH.
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https://urait.ru/bcode/567470
https://urait.ru/bcode/589750
https://urait.ru/bcode/589987
https://urait.ru/bcode/588617
https://urait.ru/bcode/589124

N3yuenne quCIuIInHb (MOIYIIs) 00ECIIeYnBaeTCs B YYCOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOW;

— MEXaHWYECKHMHU KaIbKYJISITOPaMHU;

—  CHENHUAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITIOYAs IEMOHCTPAIIHOHHOE 000PYI0BaHHE.

[TomereHus U1 CaMOCTOATEIBHOM pabOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHbBIE
JUI WCTOJB30BAHUS WHBAJIUJAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyarommMcesl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTu «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCJI€ AIEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JTAHHBIX U UH()OPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBaHue moprasia Ccplika
(u31aHusl, Kypca, IOKYMeHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuoIMoTEKA
2. baza manneix mis I T-cneruaincTos https://habr.com
3. | Baza mannsix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbpIi calT MUHHCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BEICIIET0 0Opa3oBanus Poccuiickoit deneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopasoBanue" | https://www.edu.ru/

6. | Madopmanuonnas cucrema "Eaunoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnexuums nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTelbHBIX PECypcoB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMbIX IIPU  OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLIMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O ITpousBoacTBoO JluneH3nonHoe / cBOOOAHO

pacmpocTpansiemoe

OnepanoHHbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nuuensnonHOE

Bpay3sepbI:

Sunexc.bpaysep OTEYECTBEHHOE | CBOOOJHO PacmpoCTpaHsIieMoe

Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsieMoe

Od¢ucHble NPUIOKEHHUS

Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JMLIEH3UOHHOE

TeXstudio 3apy0exKHoe CBOOOJIHO pacIpOCTPaHIEMOE

Adobe Acrobat Reader 3apyOeKHOe cBOOOJIHO pacrpocTpaHsIeMoe

IporpammHoe o0ecneveHne 1Jisl IVIAHHPOBAHUS H YYeTa BPeMEHH:

Toggle app | 3apyOexHoe | cBOOOJIHO pacnpocTpaHsIeMoe

CucTeMBbl YHpaBJieHHs] MPOEKTAMM:

Microsoft Imagine (Project) | sapyGexmoe | nmuensmonHoe

CucremMbl ynpasJieHHs1 6a3aMH TaHHBIX:

Microsoft Imagine (SQL Server) | sapyGexHoe | muuensnonHOE

Cucrtemsl pesepBHOro konuposanus (backup):
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Acronis Backup Advanced for HyperV | sapy6exnoe JMLIEH3UOHHOE
CnpaBoYHO-IIPABOBbIE CHCTEMBI:

KoncynprantlLioc: cripaBouHO-IIpaBOBast OTEYECTBEHHOE | JINIICH3UOHHOE

cucTeMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mist 6usaeca OTEYECTBEHHOE | JHIIEH3HOHHOE
Crampmaprasii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe CBOOOIHO pacpoOCTPaHIeMOe
Bash (Unix shell) 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe
Robotic Operating System 3apy0exKHOE CcBOOOHO pacIpOCTPAHIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsieMoe
Google Colaboratory 3apy0exHoe CBOOOIHO pacpoOCTPaHIeMOe
IlakeThl MPOrpaMMHBIX CPEICTB M OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apy0exKHOe CBOOOHO pacIpOCTPAHIEMOE
Cucrtembl ynpapjeHusi onéanorpagudeckoii HHGpopManueii:

Zotero | 3apy6exHoe | cBoGOIHO pacipocTpansieMoe
CepBuchl U C1yKOBbI:

Bind 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe

7. MeTtoanuyecKkue U OlleHOYHbIE MATEPUAJIBI
MeToan4yeckue yKazaHHus I 00y4AIOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B npouecce mzyuenus mucummiunabl (Moayns) «buorexnonoruu: ot JHK o rorosoro
IOPOAYKTa» B paMKax TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH HCHOJb3YIOTCS TaKUe BHUJbI y4eOHOMH
paboThl, KaKk CeMUHAPBI, ayTUTOPHAsE pad0oTa, TOMALTHUE 33aJaHHs, TPOCKTHI, a TAKXKE Pa3INIHbIE
BUJIbI CAMOCTOSATEJIBHOM pabOoThl 00yUYaOLIMXCS [0 33/1aHUIO0 [IPETo1aBaTelis, HalpaBJiIeHHbIE Ha
pa3BUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH,  3aKpelyieHHe  MPaKTHYEeCKHX
npo¢eCCHOHATBHBIX KOMIETEHIINH, TOOIPEHNE HUHUIUATHB.

Cemunap — 310 (hopma yueOHOM IesATeTbHOCTH, TPOBOAMMAs B Y4eOHOM 3aBEIEHUM TI0]T
PYKOBOACTBOM IpEMojaBaTeNs, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi moAroTOBKA K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA WU OCHOBHBIMHU MaTCpUaIaMH, YTOOBI MMETH BO3MOXKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJNE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
r1y0Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTb.

Ayoumopnas paboma — akTUBHas paboTa CTy/leHTa Ha CEMUHape, ero OTBETHI Ha BOIIPOCHI
npernojaBaTesis U y4acTHe B JUCKYCCHH.

JI1g yCnemHoro y4acTvsi B CEMMHApe CTYAEHTaM PEKOMEHAYETCS 3apaHEe 03HAKOMUTBCS C
TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAWMbIE MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxHO
AaKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHUIO, BHICKA3bIBasi CBOM MHEHHUS M apTyMEHTUPYS HX.
[Ipu oTBerax Ha BONPOCHI MPENOJABATENsI CTOUT OBITh YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTtepuall. Takxke MOJIe3HO NOAAEPKUBATh IUAJIOT C OJHOKYPCHUKAMU,
YTOOBI 000TaTUTH OOCYXKJEHHE U PACILIUPUTH CBOU 3HAHUSI.

Ilpoexm — uccrnenoBarenbckas paboTa 1Mo Kypey U Mpe3eHTaIusl pe3yIbTaToB.
Jns ycnemHoW MOATOTOBKH K TPOEKTY: YETKO OMpeAeNuTe Ied M 3a7add TPOEeKTa,
pacmpefenuTe POIU W OO0SI3aHHOCTH MEXKAY YYaCTHUKAMH, a TaKXKe YCTAaHOBUTE CpPOKHU
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BBITMIOJTHEHUSI KaXKJ0M 4acTu paboThl. PerynspHo npoBoauTe BCTpeuu AJisg 00CYKASHHs ITporpecca
U PeIleHHs] BO3HUKAIOLIUX BOIPOCOB.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMH BBINOJIHEHHs. PexomMeHyercs pa3ouBaTh 3aaHusl Ha STaIbl, YTOOBI
n30exarh MEeperpy3kd W JIydille yCBOUTH Marepuai. Mcmonab30BaTh pas3liMyHble UCTOYHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCypChl, AJis 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Camocmosmenvnas paboma — paboTa CTYIEHTOB, HAIpaBJCHHAs Ha YriIyOJeHHOE
U3y4EHHE OTIEIIBHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTMHBI (MOIYJIS).

B nporiecce camocTosTeNNbHOM paboThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHIOBAaHHBIMHU
MaTepHrajaMH P MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3aauul CTyICHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIIni (00paboTKa TeKcTa), MOBTOPHOE N3YUCHHE YUCOHBIX MAaTEPUAIIOB TUTAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHEHUE YI€OHO-NUCCIIEIOBATEIBCKUX
3aJJaHUN U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4eHHs 10 JUCHUIIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA CPOPMUPOBAHHOCTH KOMIIETEHUHA MO
aucuuminuae (Moay./o) «buorexnonornu: or JIHK 10 roroBoro npoaykra»

OueHuBaHue ypoBHSI Y4E€OHBIX JOCTHKEHHUH, OOyUYaIOMMUXCA MO AUCIHUIUIMHE (MOIYJIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U MTPOMEXKYTOUYHOMN aTTeCTaIiH.

IIpomexyTouHasi aTTecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBIsSeTCS B (opme
3auema ¢ OWEHKOW, TIPU ITOM TIPOBOJUTCS OILIGHKAa KOMIICTCHIMH, CHOPMHPOBAHHBIX I10
JUCILIUILINHE.

Jns oneHMBaHHS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M IMPOMEKYTOUHON AaTrTecTaluu
UCIIOJIB3YETCS JICCATHOAIIbHAS IIIKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHON
NATHOAIITFHOM IIKAIOH CIIeTyIOIUM 00pa3oM, eclIi HHOE He YKa3aHO B CHilTadyce AUCIUTUIAHBL:

Onenka 3a 3a4er OO0mas xapakTepucTHKA
JdecaTudoanabHas IlaTudannbHas
pe3yjabTaTa 00y4eHus 1o

OIleHKA OIleHKA
AUCUHUIJIMHE (MOTYJIIO)

10 OTanaHO 3aureHo CTygeHT  TIOJIHOCTBIO  BJIAJIEET

9 OTIIMYHO 3ayTeHo 3HAHUSIMHU, U310 KCHHBIMU B pa6oqel71

8 OTIM4HO 3auTeHo nporpaMMe, ¥ TIyOOKO OCMBICISIET

qucnuiuinHy. OH caMOCTOSITETIBHO |
JIOTUYECKU I0CJIeZI0BATEIbHO
OTBEYaeT HAa  BCE  BOIIPOCHI,
aKIEHTHPYS BHHUMaHHE Ha HamOolee
BLKHOM. YMEET aHaJIU3UpOBaTh,
CpaBHHMBATB, KJIaccu(UIMpOBaTh,
0000mmaTh, KOHKPETH3HpPOBaTb U
CHCTEeMaTH3UPOBATh U3YyYCHHBIH
marepual,  BBIICISS ~ KIIOYEBHIC
MOMEHTBI " yCTaHaBJINBAs
NPUYUHHO-CIICICTBEHHbIC CBSI3U.
Yetko  QopmynupyeTr  OTBETHI,
YBEPEHHO HHTEPIPETUPYET

pe3yJIbTaTbl AHAJIMU30B W APYTIUX
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JlecaTnboanabHas
OlleHKA

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4uert

OO0masi xapakTepucTuKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

HCCIICIOBAHUM, a TakXKe pelraeT
cnoxHble 3amaun. CTYIACHT XOpOIIO
3HAKOM C METOJAaMH HCCJIeIOBaHUs,
HEOOXOAUMBIMHU I MPAKTHUECKOH
JIEATEIILHOCTA, U YMEET CBS3BIBATh
TEOPETHUYECKUE aCIIEKTHI
JUCIUTUIMHEI (Momyst) C
MPAKTUYECKUMU 3aa4aMH.

Xoporiio

3aureHo

Xoporiio

3aureHo

CrymenTt  oOmajmaer  3HaAHUSAMHU
npesMeTa TOYTH B MOJHOM 00BbeMe
paboueii MPOTPaMMBI u
CaMOCTOSITEBHO, JIOTUYECKH
MOCJIEeI0BaTEIkHO W BCECTOPOHHE
OTBEYaeT HA  BCE  BOMPOCHI,
aKIEHTHPYS BHUMaHHE Ha Hanboiee
3HaYUMBIX MoMeHTax. Omn yYMECT
aHAJIHM3HUPOBATH, CpaBHUBATH,
KJIACCU(PHUIMPOBATD, 000011aTh,
KOHKPETU3HPOBATh u
CHCTEeMaTH3UPOBATh W3Y4YEHHBIN
Marcpuall, BbIACIAA €ro KIIOUYCBBIC
ACTICKTHI u yCTaHaBJIMBast
MMPUYINHHO-CJICACTBCHHBIC CBA3U.
Dopmynupyet CBOHU OTBETHI,
yYBEpPEHHO HUHTEPIPETHPYET
pe3ysbTaThl aHAJIM30B M JPYTHX
UCCJICZIOBAHUM, a TaKXkKe pelraer
CIIO)KHBIE CHTYaI[HOHHBIC 3aJlauu.
CTyneHT  XOpoUIo  3HaKoM C
METOJlaMU UCCIIEIOBAHUS,
HEOOXOUMBIMU ISl TPAKTHUYECKOM
NeITeILHOCTH, W YMEET CBS3BIBAThH
TEOPETHYECKUE aCTIeKTHI IIPeIMEeTa C
NPaKTHYECKUMHU 3a/1a49aMH.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Crynent  oOnamaeT  0a30BBIMHU
3HAHUSAMU o JUCITUTLTIHE
(Moxysro), HO WCTIBITHIBAET
TPYAHOCTH TPU CAMOCTOSITEIBHBIX
OTBETaX M UCIIOJIB3YET HETOYHBIE
¢dopmynupoBku. B X071 0TBETOB OH
JIOITyCKaeT OIIMOKM, Kacaroluecs
cytu BompocoB. CTyAeHT crocoOeH
pemarb TOJNBKO CaMble MPOCTHIE
3a7auu u BJIaJeeT T
MHUHHAMAJIbHEIM HAa0OpOM METOJIOB
UCCIIEIOBAHUSI.
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Ouenka 3a 3auer O0uiast xapakTepucTHKA

JecarnoanabHas IIaTudannbHas
pe3yjabTaTa 00yueHus mno

OLICHKA OLICHKa
AUCUMILIMHE (MOAYJIIO)

3 He cnan He 3aureno CryneHT He oBIafien 003aTeTHHBIM
He cnan He 3auteno MUHHMYMOM 3HaHHI 1O TIPEAMETY H
1 He cnan He 3a4Teno HE MOXET OTBETHTh Ha BOIPOCHI,
JaXe eCNIU TPenojaBaTeib 3a4aeT
JIOTIOJTHUTENbHBIE HaBOJSIIHC

BOIIPOCHI.

Hucnurnnuna (Mmoaynb) «buorexnonoruu: ot JIHK 110 roToBOrO mnpoaykra» OlEHHUBAETCS
clenyromumM oopa3om:

AKTHBHOCTH Bec |KoauuyectBo Onucanue
Homamnue 3aganus | 30% 13 Habop 3amanmii mo TeMaMm HeJenu
Aymuropnas padora | 30% 11 AxTuBHas paboTa CTyJIeHTa Ha 3aHITUU
3a4er c OICHKOM 40% 1 [IpoekT - nccnenoBaTenabekas paboTa Mo AUCHUTLTHHE
(MOmyII0) ¥ IPE3EHTALMS PE3YIIBTATOB

HToroBas ouenka no aucuuniauxe (moay/i) «buorexunosorun: or JJHK 1o rorosoro
NMPoOAYKTa» BbicTaBJisieTcs mo ¢popmy.ie: «0,3 x cpeanee 3a nomainue 3aaanus + 0,3 X cpennee
3a ayIuTopHYIo padory + 0,4 X 3a4eT ¢ OIEHKON».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIUXCS 110 JMCHHUILINHE (MO1YJIIO0)
IIpumepHbIe BONPOCHI 1JIs1 MOATOTOBKH K 3aHATHAM
Cemunap 1.

1. B uém npuHIUNHAIBHOE OTIINYHE OMOTEXHOJIOTHH OT IPYTUX cep MpUKIaTHON XUMUN
U OMOJIOTHH, M KaKUe 3a]1au perIaeT OMOTeXHOIOTHYECKUNA IPOAYKT?

2. Kak wmonekymsapabie ocHOBHI ([JJHK Kak WHCTpYKIHS) ONpPEAETSIOT BO3MOXKHOCTH
MOJIU(PHUKALIMA OPTaHU3MOB JUIS TOJyYeHHS LEJIEBOT0 MPOAYKTa?

3. Ilouemy reHHass WHXEHEpHS TpeOyeT TOYHOTO MPOEKTUPOBAHHUS TE€HETHUECKUX
KOHCTPYKLUH (IIPOMOTOpP — I'eH — TEPMHUHATOP), U KaK ATO BIUAET HA SKCIIpecCuto Oenka?

4. Kak konuernuus penaktupoBanusi reHoma (CRISPR/Cas9) tpancdopmupoBana
BO3MOXHOCTH OMOTEXHOJIOTHH B MEIULIMHE U CEJIbCKOM XO03sHcTBE?

5. Kakue coBpemMeHHbIE TpEHIbl U KOMIIAHWU OINPEAENAIOT pa3BUTHE OHoTexa Kak
TEXHOJIOTUH OyayIiero?

Cemunap 2.

1. Kakue THIIBI KJIETOK-IIPOYLIEHTOB UCIIONB3YIOTCA JUIS MOJIyYEHUS
OMOTEXHOJIOTMYECKOT0 MPOAYKTa, M KaK OLIEHUTh UX MPUTOJAHOCTH?

2. B uéMm pa3HMIIa MeXy IEePUOINYECKUM U HETPEPHIBHBIM KYJIbTUBUPOBAHUEM, U KOT/Ia
MIPUMEHSETCS KaX bl TUIT?

3. Kak mpoBoautcss BbIOOp TuIa OMOpeakTopa, M Kakue mapamerpbl (kuciopon, pH,
TeMIlepaTypa) KOHTPOJUPYIOTCS B TIporiecce?

4. TloyeMy MeTOABI BBIACIEHUS M OYMCTKU KPUTHUECKH BaXKHBI JUIS MOJIYYE€HHUS YHCTOTO
MIPOJIYKTA, M KAKUE 3TAlbl BKIFOYAET TayHCTPUM-TIPOLIECCUHT?

5. Kak ocymecTBisieTcsi KOHTPOJIb KauecTBa OMOTEXHOJIOTMYECKOTO MPOJYKTa, U KaKue
METPUKH UCIIONIB3YIOTCA JUISl OLIEHKU COOTBETCTBUS CTaHaapTaM?

Cemumnap 3.
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1. Kak momemu pa3pa®oTKu JieKapcTB (KpacHBIM OWOTEX) YYUTHIBAIOT PETYJIsSTOPHBIC
TpeOOBaHUS U KIIMHUYECKUE UCTIHITAHUS?

2. B uém pasHuIla MEXIy KpacHBIM, 3€JIEHBIM M OCIBIM OMOTEXOM, U KaKHUE dTUYECKUE
BOTIPOCHI BO3HUKAIOT B KAXK/IOM HaIIPABJICHUN?

3. Kak omeHuBaeTcss pPHIHOYHBIA TOTCHIMAT OMOTEXHOJIOTMYECKOTO IPOJYKTa Iepel
3aIyCKOM B MPOU3BOJICTBO?

4, Kakue 3THueckre npoOieMbl U PUCKH OMO0OE30MacCHOCTH HEOOXOIUMO YYHUTHIBATH MPHU
MPOSKTUPOBAHUH OMOTEX-PEIICHUN?

5. Kak  ¢dopmupyercs  TeXHOJOTHYECKass CXeMa IOJIHOTO  [UKJIA  IOJyYCHHS
OMOTEXHOJIOTMYECKOTO IPOyKTa?

IIpumepHbIe JOMALIHKE 32JaHUS
Jomammnee 3aganue «MoueKyJIAPHBIA IM3aH NTeHETHYECKOH KOHCTPYKIMH»
3agaun:

1. BeiGepute 1eneBoii O€OK Ui MPOW3BOJACTBA (HAMpPHUMEp, HWHCYJIHH, aHTHTEIO,
dbepmeHT).

2. OnummuTe METOIUKY MPOSKTUPOBAHUS T€HETHYECKONH KOHCTPYKIIUHU (IIPOMOTOpP — T'eH
— TEpPMHHATOD).

3. [Ipoananu3upyiiTe BHIOOP KICTKUA-TIPOAYIICHTA: KAKHE MPEUMYIICCTBA U OTPAHUYCHUS Y
BbIOpaHHOW CUCTEMBI?

ChopmynupyiiTe peKOMEHIANUN TT0 ONTHMH3AINH SKCIIPECCHH OeKa.

TpeGoBanusi: 2—3 HayYHBIX UCTOYHMKA, WIPUPT 12, unTtepsan 1.5, PDF-daiin.

JlomaniHee 3a1aHue KAHAJIU3 OMONPOLEcCa U KUHETHKH POCTa»

3anauu:

1. Bribepute MHUKpPOOPTaHWU3M JJIsi KYJIBTUBUPOBAaHUS (OAKTEPHH, APONOKU, KIIETKU
MJICKOTTUTAOLIHX ).

2. IlocTpoiiTe KpuBYyHO pocTa ¢ yKkazanuem ¢a3 (jar-¢aza, SKCHOHEHIMATIbHAS,
CTallMOHApHAsI, OTMUPAHUS).

3. PaccumTaiiTe yaempHYI0 CKOPOCTh POCTa W BpEMS YIABOCHUS JJISl DKCIIOHEHIIMAIBHOM
dba3bl.

4. OTBeTbTE Ha BONPOC: KAaK HM3MEHEHHE YCIOBHHA KYJIbTUBUPOBAHHS IOBIUSET Ha
IPOAYKTUBHOCTH?

Tpe6osanusi: PDF-¢aiin, comepkammii 1 crpaHuily BU3yaJIbHOTO aHaiu3a + TEKCT-
MOSICHEHHE.

JomamiHee 3a1anne « TexHOJOrH4ecKkasi cxeMa moJIy4eHusi MPoAyKTa»
3amauu:

1. Beibeputre OMOTEXHOJIOTMUECKHH TPOIYKT (JIeKapcTBO, (PEpMEHT, OUOMPOIYKT ISt
CEJBbCKOT0 X0351CTBA).

2. O6ocHyiiTe BBIOOp THTIA OMOPEAKTOPA U YCIOBUI KYIbTHBUPOBAHHUSL.

3. IlpuBeauTte npuMep CXeMbl BBIICICHUS U OUUCTKH MPOJYKTA.

4. llpennoxkuTe TmJjaaH KOHTPOJIS KayecTBAa W OLEHKU COOTBETCTBHUS PETYJIATOPHBIM
TpeOOBaHUSM.

Tpe6oBanus: PDF-npesenrtanus
IIpumepHoe onMcanue 3aIaHNS 1 KPUTEPUHU OLICHUBAHMS K IMPOEKTY

IIpoekr: «Pa3padorka OuorexHonorunyeckoro npoaykra: or IHK xo rorosoro
NPOAYKTA»
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OMOTEXHOIOTUYECKUNA

Heas» mnpoexkra: cdopmupoBaTh Yy

IPOAYKT € Y4ETOM  BCEX

CTyJIEeHTa
3TanoB

CIIOCOOHOCTD

(MOneKyIsspHbIN

IMMPOCKTUPOBATH

JIH3aiiH,

KYJIbTUBUPOBAHUEC, OUYUCTKA, KOHTPOJIb Ka‘ICCTBa) 1 OICHHUBATh TCXHOJOTIMYCCKUC, STHYCCKHE U

O9KOHOMUYCCKHUE aCIICKTHI.

33[{3'!1/1 U IIarv BBITNIOJIHCHUSA

e BriOepute OHMOTEXHOJOTHYECKHH MPOMYKT ISl pa3padOTKH (JIEKapCcTBO, (EPMEHT,
OMOMPOIYKT).
e CrHpoeKTHpPYHTE TCHETHIECKYIO KOHCTPYKIIUIO H 000CHYHTE BHIOOP KIETKU-TIPOTIYIICHTA.

e PaspaboraiiTe TEXHOJIOTMYECKYIO CXeMy Tporiecca (KyJbTUBUPOBAHUE, BBHIICICHUE,
OYHCTKA).

e [IpoBegure pacyér

MacITabMpOBaHHUE).

KJIIOYEBBIX  [apaMeTpOB

ouormporecca

(KMHEeTHKa

pocra,

o OI_IeHI/ITe ITHYCCKHUEC aCIICKThI U pel"y.]'IHTOpHHﬁ IIYTh BbIBOJA NPOAYKTAa Ha PBIHOK.

e [loarorosbre nutoroBeiii 0TuéT (20002500 CIIOB) ¢ peKOMEHAAIUSIMU.

Kpurepun onenuBanus:

[TomHOTa M JOCTOBEPHOCTH MOJIEKYJISIPHOTO TU3aiiHa KOHCTPYKIIUU
KauecTBO TexHOIOrH4eCKON CXeMBbI (KYJIbTUBUPOBAHUE, BHIJICIIEHNE, OUHCTKA)
O00CHOBaHHOCTH BBIOOpA OMOpEaKTopa U MapaMeTpPOB Mpolecca

VY4€T 3ITUUECKUX aCIEKTOB U PETYJIATOPHBIX TPeOOBaHUI

CrpykTypa 0TuéTa, UCIOIb30BaHUE MPO(ECCHOHATTLHONW TEPMHHOIOTUN

33}13HI/IH IJIA l'lpOMe)KyTO‘-IHOﬁ aTTeCTAlluM 10 TUCHHUIIJINHE (MO}IyJ’[lO)

Ne i/ 3aganue OtBer Kommnerennus
1. HazoBute 0CHOBHOM MPUHIIUI, OTIWYAIOIINI Hcnonp3oBanue YK-1
OMOTEXHOJIOTHIO OT JPYTUX cep MPUKIATHON XUMUH KUBBIX CHCTEM IS
u Ouonoruu MOJTyYeHUs
MIPOAYKTOB
2. | YKaXuTe MOJICKYJISIPHYIO CTPYKTYPY, CIYXKaIlylo JHK / YK-1
WHCTPYKIUEH It CO3aHNsl OMOTEXHOJIOTHYECKOT0 Jle3okcupuOoHyKIeHn
MIPOJYKTa HOBasI KHCIIOTa
3. | OObscHUTE, B YEM 3aKITIOYAETCS TPUHLIUI PabOTHI Hanpasnennoe YK-1
cucrembl CRISPR/Cas9 ans penaktupoBanusi reHoMa paspesanue [JHK ¢
MoCJeayomen
MoiuduKanuen
4, VKakuTe METOAOJIOTMYECKUH TTOAXO0 UIST OLIEHKU AHanu3 Hay4HbIX VK-1
COBPEMEHHBIX TPEH/IOB B OMOTEXHOJIOTHYECKON nyOsmKanuii /
WH/IyCTPHUU MoHUTOpUHT
OMOTEX-KOMIIaHUH
5. | Ha3zoBure nporiecc mpoeKTUpoBaHUs 0a30BOM IIpomoTOp — ren — YK-2
TeHeTHYEeCKOW KOHCTPYKIIMHU JJIsI DKCIIPEecCHu Oenka TEPMHUHATOP
6. | YKaxuTe THII KJIETOK, UCTIOJIE3YEMbIX JUJISI KiteTku-nipotyieHTsI YK-2
MIPOM3BOCTBA OMOTEXHOIOTUYECKOTO MPOAYKTa / X03sIMH-OpraHn3M
7. | Ha3oBuTe KpuTepHii, HCIOIB3YEMBIH JUIsI BEIOOpa CoBMECTUMOCTh YK-2
KJIETKHA-TIPOIYIIEHTA TI0]] KOHKPETHBIA TIPOTYKT CHCTEMBI DKCIIPECCHH
/ be3omacHoCTb /
CronmocThb
8. | YkaxuTe NpUHLUI, IPU KOTOPOM MUKPOOPTaHU3MbI Kynerusuposanue / YK-2
BBIPAITUBAIOTCS B KOHTPOJIUPYEMBIX YCIOBHAX depMeHTaHS

ONEeKTPOHHBIA JOKYMEHT




9. | Ha3zoBuTe METOO0IOTHUSCKUH IPUHITHIT Craguiinoe VK-2
MacmTabupoBaHUs OHOIIpoIIecca OT JIA0OPAaTOPHOTO K | yBeNIHUeHHE 00BhEMa
MPOMBIIIICHHOMY / Scale-up

10. | YkaxxuTe MexaHM3M, JISKAIIUH B OCHOBE pacuéra AHanu3 KpuBoi [K-1
YAETHHOU CKOPOCTH POCTa MUKPOOPTaHU3MOB pocra /

DKCTOHEHIMATbHAS
¢aza

11. | HazoBuTte QyHKIHMIO, ONHUCHIBAIOUIYIO 3aBUCHMOCTh Kpusas pocta [K-1
OroMacchl OT BpeMEHHU KyJIbTHBUPOBAHUS MHKPOOPTaHNU3MOB

12. | YkaxuTe mapaMerp, XapaKTepPHU3YIOLIHI BpeMs Bpewms yaBoerwst / IIK-1
yBeJIHUeHHs OMOMACCH B JIBa pasa Generation time

13. | Ha3zoBute cucremMy, HCIOIB3YEMYIO 75l KOHTPOJIS BuopeaxTtop / [K-1
napameTpoB 6mopeakropa (pH, remmeparypa, depmenTtep
KHCJIOPON)

14. | VxaxuTe TepMHUH, 0003HAYAIOITHH TIPOIIECC Jayactpum- IIK-1
MOJTYYEHHUS YUCTOTO MPOAYKTA U3 KyJIbTYPaIbHOM MPOLIECCUHT /

KUIKOCTH Brigenenue n
OYHCTKA

15. | Ha3zoBuTe HampaBiieHHEe ONMOTEXHOJIOTHH, Kpacusrii 6notex / [K-1
3aHUMaroIeecs pa3pabOTKOM JTeKapCTBEHHBIX MenunuHckas
MIperapaToB OMOTEXHOJIOTHS

16. | YkaxuTe moaXxo, Mpu KOTOPOM OIICHUBAIOTCS buostrnyeckas IIK-1
THYECKHE PUCKH OMOTEXHOJIOTHYECKOTO PEIICHHS aKcnepTH3a /

DTUYECKUI aHATN3

17. | HazoBuTe THIT aHANN3a, TIPU KOTOPOM HCCIIETyeTCS Ornenka IK-1

PBIHOYHBIH IMOTEHIIUAT OMOTEX-TIPOTYKTa KOMMepIHaIH3aIiH
/ Market analysis

18. | YkaxuTe MEXaHU3M KOHTPOJISI KauyecTBa Banunparus / TIK-1

OMOTEXHOIIOTHYECKOTO TIPOIYKTA TIEPET BBIITYCKOM CepTtudukar
COOTBETCTBHSI

19. | Ha3zoBuTe HampaBiieHue OUOTEXHOIOTHH JJIs 3enéublii onorex / YVK-1
CeNIbCKOXO3SIMCTBEHHBIX MPUMEHEHUH ATpOOHOTEXHOIOTHS

20. | YKaKuTe TUI JOKYMEHTAIIUHU, COCTABIIIEMOM IS Perucrpanuonnoe VK-2
PETYJISTOPHOTO 000pEHUS] OMOTEX-IIPOIYKTa JIoche /

Perynsropsslii naker

ONEeKTPOHHBIA JOKYMEHT
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