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1. Iean u 3apa4M 0CBOCHMS IV CUMILUINHBI (MOLYJIs):

Lenbto BBeZeHNs B 00pazoBaTeIbHbIE MPOrpaMMbl 00pa3oBaTeIbHOr0 Moaynsa «I eHeTuka u re-
HETUYECKHE TEXHOJIOIMH B IPOMBIIIICHHON OMOoTexHoJoruw» (najiee - Moaysns) siBisiercst GopMUpoBa-
HUE y O0y4aromuxcs 3HAHHH M HAaBBIKOB B 00JACTH NMPHIIOKEHUS T€HETUYECKUX TEXHOJIOTHI B TIpO-
MBILIJICHHY0 OMOTEXHOJIOTHIO.

Peanusarnus Moaysst mpelycMOTpeHa TOcie MOydeHUsT 00yJaronMMICs 0a30BBIX MTPEICTaBIIC-
HUH B 00JaCTH XUMHH, MaTeMaTHKH, HAyK O OMOJIOrMYECKOM pa3HOOOpa3uu, OMOXMMHHU, OCHOB MoOJe-
KYJISIPHON OMOJIOTHH.

Moayib copepikaTesIbHO JOMONHAET, YIIyOIseT U paclMpsieT MoJlyYeHHbIe paHee B OOIIeM U
npoeCCHOHATLHOM 00pa30BaHUM 3HAHUS O JKUBBIX CHCTEMaXx, Jiejasi aklIeHT Ha MPAaKTUYECKOM IMpu-
MEHEHHUHU I'€HETHUECKUX TEXHOJIOTUH B PAa3IMYHBIX 001ACTAX MPOMBILIUIEHHONH OMOTEXHOJIOIMHU C LEIIbIO
3¢ HEKTUBHOTO M SKOJIOTUYECKH OE30MIaCHOTO MPOU3BOJICTBA MPOAYKTOB JJIsl IIUPOKOTO Kpyra oTpac-
JIel IPOMBIIIJICHHOCTH U CEJIbCKOI0 XO03sICTBa, MosyuyeHus (papMaleBTHYeCKUX CyOCTaHLIMN U JeKap-
CTBEHHBIX IPENAapaToB, 3alIUThl OKPYXKAIOIIEH Cpeibl U BHEAPEHUS SKOJIOTMYECKH Oe30macHbIX Omo-
TEXHOJIOTHH.

OcBoenue Moay:s TpeOyeT nepBUYHBIX 3HAHUN U YMEHHH, CB3aHHBIX C UCCIEI0BaHUEM OHOII0-
IMYECKUX 00BEKTOB.

Monyinb oTBedaeT Ha 00pa30BaTEIbHbIN 3apOC BIIEPBbIE MPUCTYNAOLIUX K UCCIIEA0BATENbCKON
MPAKTUKE M MPAKTHUECKOW paboTe B MPOEKTHHIX I'PYIIaX HaJ BONPOCAMH, CBA3aHHBIMU C TCHETHYE-
CKUMH TE€XHOJIOTUSIMH.

Pabouas mporpamma Mopaysst BKIIOYAaeT OpPraHM3allMOHHO-METOJMYECKUi pasnien, GoHa ore-
HOYHBIX CPEJCTB Ul MPOBEJCHUS TEKYILEH M MPOMEKYTOUHOM aTTeCTalluu, METOJANYECKUE YKa3aHUs
JUIsL 00Y4aOIMXCs 110 OCBOCHUIO MOJYJISl, ONMCAaHUE Yy4eOHO-METOINYECKOTr0 00eCTIeueH s, UCII0IIb3Y-
€MbIX UHQOPMALMOHHBIX TEXHOJOTHH 1 MaTepHaIbHO-TEXHUYECKOM 0a3bl 1JIs OCYIIECTBICHUs 00pa3o-
BaTeJbHOIO Ipoliecca. B opranuzanioHHO-MeTOAMYECKOM paszzaene Moayns yka3aHO €ro MecTO B
CTPYKType 00pa3zoBaTeabHON MPOrpaMMBbl, JaH IepeuyeHb MJIaHUPYEMBbIX Pe3yIbTaTOB O0yUYEHUs U OIU-
CaHbl COCTaB U CTPYKTypa MoAyJisl. (POH/Ia OLIEHOYHBIX CPEACTB JUISl IPOBEACHUS aTTECTALIUH.

OCHOBHBIMU 3aJlauaMu Kypca «[ eHeTHKa ¥ TeéHeTUYECKHe TEXHOJIOIUU B IMPOMBIIIIEHHOW OnoTex-
HOJIOTH SIBJISTIOTCSI:

1. OcHOBBI OMOXUMHH U MOJIEKYJISIPHON T€HETHKH;

2. MeTtaboau3M u perymsus;

3. Metoabl aHanu3a reHoMoB. MerareHoMuka. buonngpopmaruka;

4. Metabonnueckasi HHXEHEepHs;

5. Ilpumeps! ucnonb3oBaHusI OMOTEXHOJIOTUH;

6. lITamMbl, My3eH, TaTEHTOBAaHUE.

2. MecTto aucuuminabl B ctpykrype OIIOII BO:

JucuunnmHa «['€HeTHKa U reéHeTHYECKHE TEXHOJIOTUH B MPOMBIIUIEHHON OMOTEXHOJIOTHH» OT-
HOCUTCS K JUCHMIUIMHAM 00 sf3aTeabH O’ YyacTh y4eOHOro IUIaHa 10 HANpaBJIEHUIO IOATOTOBKU
04.03.01 — Xumus.

3. TpeboBaHus K pe3yJbTATAM OCBOEHUSI COEPKAHUS TUCHUTITIMHBI (MOTYJIs)
Onementsl [IKC komnerenuuit, gopmupyeMble JTaHHOW JUCHUTLIMHOM:

IKC - 5.1. BnageTts HaBbIKaMu pabOTHI ¢ OMOJIOTMYECKUMHU 0a3aMM JAHHBIX;, aHAJIM3a PHIHKA,
OLICHKH MHMPOBBIX TPEHJOB M MO3ULHOHUPOBAHUS OTEYECTBEHHBIX BO3MOXHOCTEN B PAa3BUTHH IO AaH-
HOMY HalpaBJICHUIO; OMpeeNieHus] MyTel pa3BUTUS OMOAPKOHOMHUKH C YYETOM IMPOAHAIU3WPOBAHHBIX
PHCKOB.

IIKC - 5.2. Kputnuecku aHaau3upoBaTh WH(OPMALKIO B 001aCTH F€HETHUYECKUX TEXHOJIOTHH,
UCTOJIb3YEeMbIX B MPOMBIIIICHHBIX OMOTEXHOJOTHSIX U JIeNIaTh BBIBOJBI, OCHOBBIBAsICh HA IMOJy4YE€HHOMH
uH(popMalun

B pe3ynbrare ocBoeHUS Kypca CTYAEHT JOJIKEH:



3HaTh:
- COBPEMEHHOE COCTOSIHUE METOJI0B «PEIAKTUPOBAHUS TEHOMOB MUKPOOPTaHU3MOB;
- METO/Ibl CEKBEHUPOBAHUS U METOJIbI 00PAOOTKH JAHHBIX CEKBEHUPOBAHMUS;
- OCHOBBI M€TO/Ia aHau3a TudGepeHITMaIbHON SKCIIPECCHH TEHOB; TEOPUIO BRIPABHUBAHUS ITOCIIC-
JIOBaTEIbHOCTEH;
- METOJIOJIOTHYECKYIO OCHOBY METa0O0IMYECKOM HHKEHEPHUH;
- 0a30BbIC MPUHIIHIIBI, KPUTEPUH U MTAPAMETPBI YCTOWYHBOTO Pa3BUTHS;
- TIO3UIMI0 OMOAKOHOMHKH U €€ POJIb B MTPOMBIIICHHBIX OMOTEXHOJIOTHSIX;
- OCHOBHBIC TIPUHIIMITEI M1 KOMIIOHEHTHI OMOTEXHOJOTUYECKHUX MPOIIECCOB MOTyYeHHs (apMaleB-
TUYECKHUX CyOCTaHIIMK M JIEKAPCTBEHHBIX MPEIapaToB;
- OCHOBHBIE TpeOOBaHHS K MHUKPOOPTaHM3MaM M MHUKPOOHBIM COOOIIECTBAM, HCIIOJIB3yeMBIM B
OMOTEXHOJIOTHSX
OCHOBBI METOJa U OOIIyI CTpPaTerdi0 KOHCTPYUPOBAHUS IPOMBIIIICHHBIX  [ITAMMOB-
MPOAYLIEHTOB;
- TIPEIMET, TSI U 3a/1a9d TEXHOJIOTHH MUKPOOHOTO CHHTE3a KICTOYHBIX METAOOIHUTOB C UCIOJIb-
30BaHMEM T'C€HETHYECKH M3MEHEHHBIX MUKPOOPTaHM3MOB U (DEpMEHTAIIMOHHBIX aIapaToB;
- OCHOBBI ¥ TEOPHIO METOAOB 0a30BBIX JIAOOPATOPHBIX HMCCIEAOBAHUN B 00JACTH T€HETHUYECKOM
MOoAU(HUKAIIUN TIPOMBIIICHHBIX MUKPOOPTaHHU3MOB;
- TIOHATHE METabOIM3Ma C TOYKH 3PCHHS UCTOYHHMKA COCIMHEHHUI C BHICOKUM PBIHOYHBIM MOTCH-

1IMaJIOM; MUPOBBIC TPEH/IBI PAa3BUTHSI OMOPKOHOMHUKH; OCOOCHHOCTH OMOTEXHOJOTHUECKHUX ITPOIIeC-
COB MoJtydeHus GapMaleBTUUECKUX CYOCTaHIUI U JIKApCTBEHHBIX MPENapaToB; MOTEHIIMAI Mepe-
paboOTKH OTEYECTBEHHOTO YIIIEBOIOPOJIHOTO CHIPHS;

- OCHOBBI TEXHOJIOTHM, YBETUUUBAIOIIMX OTEHI[MAJ BHYTPHUILJIACTOBOI SHEPTUU;

- 0 IOTEHIMATbHBIX UCTOUHUKAX 3arpA3HEHHsI MMOA3EMHBIX BOJI U areHTax o YAAJICHUI0 OMOTEHHBIX
3JIEMCHTOB.

YMeTh:
- pa3pabaThIBaTh CTPATETUH COBPEMEHHOT'O KOHCTPYHUPOBAHHUS IITAMMA-TIPOIYIICHTA;
- MPOBOJUTH (PUIIOTCHETUYECKUI aHATTN3 TTOCIIE0BATEIbHOCTEN;
aHAJIM3UPOBATh JIAHHBIE CEKBEHUPOBAHHS HOBOTO TMOKOJCHHS, YUTaTh M aHanu3upoBaTh FASTQ
daitnbr;

- IeNaTh BBIBOJIBI O POJIM OMOIKOHOMHKHU B 00ECTIEUEHUH YCTOMUMBOTO Pa3BUTHS;
apryMEHTHPOBATh CBOIO MO3HUIUIO TIO BOIIPOCY MPEUMYIIECTB M HEJIOCTATKOB UCIOJIb30BaHUs OMO-
TEXHOJIOTHH JIJIsl pelieHus MpoOIeM SKOIOTHH;

- aHaM3UPOBATh HKOHOMHUYECKHE, MPABOBBIE M SKOJOTMUECKHE ACIEKThl OMOTEXHOJIOTHYECKOTO
MIPOM3BOJICTBA (papMalleBTUYECKUX CyOCTaHIIUI U IEKaPCTBEHHBIX MPENapaToB;

- paboTtath ¢ 0a3aMH JTaHHBIX TEHETUUECKHUX MOCIIEI0BATEIbHOCTEH;

- aHaMM3UPOBaTh Y (HEKTUBHOCTH TPAHC(EKIIMN BHIPANIEHHBIX KOJIOHUM; BHITIOJIHITH aHAU3 YPOB-
Hel skenpeccun Oenka; npoBoauTh [1L[P-aHanu3 nns moATBepKACHUS CTPYKTYPHI BCTABKH T€HETHU-
YeCKOHU IIOCIIEIOBATEILHOCTH,

- OTNIPEACNATh MOTEHIINAT Pa3BUTHSI OMOPKOHOMHUKHU U €€ TPEHUMYIIEeCTBA;

- OTNIPEACIIATH POJIb M MIEPCIIEKTUBBI PA3BUTHSI OMOTEXHOJIOTHI B OMO9KOHOMUKE;

- MacmTabupoBaTh pa3zpadaTeiBaeMbIe 1a0OPaATOPHBIC TEXHOJIOTHH;

Baagern:
- UHTErpalMy NOJYYEHHBIX 3HAHUM B IIPOCKTHYIO 3a7a4y IOCTPOECHUS MHOKECTBEHHBIX BBIPABHU-

BaHUil; paboTHI ¢ OMOIOrHYECKUMHU Oa3aMU JAHHBIX;

- aHaIW3a PhIHKA, OLIEHKH MHUPOBBIX TPEHAOB W MO3WULMOHUPOBAHMUS OTEYECTBEHHBIX BO3MOKHO-
CTEN B Pa3BUTHM I10 JaHHOMY HaIlpaBJICHUIO;

- OIpeJeNieHns MyTel pa3BUTUSL OMOPKOHOMHUKH C yYETOM MPOaHATU3UPOBAHHBIX PUCKOB.

- pa®oTHI B 007aCTH T€HETHYECKONW MOJU(PHUKAIINY TPOMBIIIIICHHBIX MUKPOOPTaHU3MOB; IIPOBE/IE-
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HUA TpaHC(beKI_[I/II/I IJ1a3sMU/Jibl B KJICTKY;,

- OLICHUBAHUS KOMIIETEHTHOCTH KJIETOK U 3()(PEKTUBHOCTU TpaHCHEKITNH;
- paznenenus pparmentoB JJHK meromom rens anekrpodopesa;

- pabotel MeToioM amrutuukanmu pparmenrta JJHK ¢ mnazmuasr metomom [P,
- paboTBI METOJIOM pa3pe3anus u cirBanusg Mosekynsl JHK;
- paboTHI ¢ IpOrpaMMaMy IPOCMOTPa, aHAIH3a ¥ PEAAKTUPOBAHUS TUIa3MHl, OaHKaMH TeHETHYe-

- OlIeHKH (P (HEKTUBHOCTH MPOIIECCa;
- aHaJM3a UCTIOJIB3YEMbBIX TEXHOJOTUH C TOUYKH 3PSHUS BIUSHUS HA OKPYKAIOIIYIO CPEIy.

4.

Conep:kaHue ¥ CTPYKTYpPa IMCUMILIMHBI (MOYJIf)

CKHUX IOCJIeIOBATEIBHOCTEN; 0TOOpa PEKOMOMHAHTHOT'O IITaMMa 1O ()epPMEHTATUBHON aKTUBHOCTH.

Taonuya 1. Cooeprcanue oucyunaunvt (mooynsn) «I'enemuka u cenemuyeckue mexnHoaocuu 6
NPOMBLUICHHOU OUOMEXHOI0ZUUY, NEPEUEHb OUCHOUHBIX CPEOCHE U KOHMPOIUPYEMbIX KOMHe-

meHuuil
Ne Haumenosanue Coneprxanue pazaena Kona konTponupyemoit dopmbI Te-
/11 pasnena KOMITETEHIIUH KYIIETO KOH-
JUCUUTUIHBI TpOJIA ycIe-
BAEMOCTH
1. Beenenue B nucuu- | Ilousarue MPOMBIIICHHON IHKC - 5.1. 13 TPK K I
muHy. OCHOBBI OMO- | OmoTexHosoruu. Ilpumene- | Bmamerp  HaBbIKaMu

XUMHUU U MOJIEKYJISIp-
HOU T€HETUKU

Hue (GEepPMEHTOB U MHUKPOOP-
TaHW3MOB IS TPOMBIIIICH-
HOHM mepepaboTKU U MPOU3-
BOJICTBA XMMHYECKUX COCIH-
HEHUl, MaTepuayioB, TOIUIU-
Ba, OHMOTEXHOJOTHYECKOIO
nonydyeHuss ¢apmaieBTuye-
CKHUX cyOCTaHLUMH U JeKap-
CTBEHHBIX TmpemnapaTtoB. OO0-
masi XapakTepuCTHKa TIOIX0-
JOB /I CO3JaHUSI HOBBIX
MIPAKTUICCKH TTOJIE3HBIX
(hepMEeHTOB, MHKpPOOPTraHM3-
MOB, COOOIIECTB MHUKPOOPTa-

HHU3MOB. duzuko-
XUMHYECKHE  OCOOEHHOCTH
CTPYKTYpPBI HYKJIEMHOBBIX

KkucaoT. KonblieBbie MOJIEKY-
nel 1BorHbIX cnupanen [JHK,
MOHATHE O CyNepCrupan3a-
MU, ee OUONOTHYecKas poJib
B KJIETKaX MHUKPOOpPTaHU3-
MOB.

OU3UKO-XMMHYECKHE  OCO-
OEHHOCTH  CTPYKTYpbl U
(GYyHKIIMOHUPOBaHUS OEJKOB
u QepMeHTOB. MexaHU3MBI
(hepMEHTAaTUBHOTO KaTaan3a
U KHHETHKa (EepMEeHTaTHB-
HbIX peakuuid. OCHOBHBIE
T€HETUYECKHE IPOLIECCHl B

paboThI ¢ OHoJIOTHYC-
CKkUMU ©Oa3amMu JaH-
HBIX; aHajJM3a pbIHKA,
OLICHKH MHUPOBBIX
TPEHJOB U MO3UIHO-
HUPOBAHHS oTeye-
CTBEHHBIX BO3MOXKHO-
CTEl B pa3BUTUU IO
JTAHHOMY  HampasJe-
HUIO;  OIpeeseHus
nyteil pa3BuTHa OUO-
SKOHOMHUKH C Y4ETOM
POaHAIM3UPOBAHHBIX
PHCKOB.

IIKC - 5.2.
Kputnueckn  anamu-
3UpoBaTh  MH(OpMa-
LU0 B 00JacTu reHe-
TUYECKUX  TEXHOJO-
TMH, UCIIOJIB3YEMBIX B
MPOMBIIIJICHHBIX OnO-
TEXHOJIOTUSIX U Jie-
JaTh BBIBOJBI, OCHO-
BBIBAsICh Ha IOJIyYEH-
HOU MH(pOpMALUU




KJIETKaX MUKPOOPTaHU3MOB H
UX peryisnus. MexaHU3Mbl
pETUTHKAIIMA ¥ KOHTPOIb KO-
OUHHOCTU IIazMuna. Mexa-
HU3MBI OOIIEH U CaTCIeu-
(uueckold  peKOMOWHAIIUH.
Tpanckpunuus u ee peryms-
LUs Ha Pa3IMYHbIX YPOBHSIX.
Cunre3 Oenka — TeHeTHYe-
CKUU KOJl, MEXaHU3M TpaHC-
nasuuu U ee perynsmus. Cra-
owmpHOCTh PHK m Oenka B
KJIETKaX OaKTepuil.

MeToapl TeHEeTHYeCKOro 00-
MeHa. ['‘eHeTmyeckas TpaHcC-
dbopMmarus, mpupoaHas U UH-
JyLIUPOBAHHAS. Cnusinue
npororuiactoB. Konbroramus
y Oaktepuii. JIuzoreHuss u
TpaHCIYKIMs, o0Ias u cre-
nuduyecKasl.

Mertaboiusm u
PETYIISIHS

MeTaboau3M KaK HCTOYHHK
COCIMHEHUH C BBICOKUM PBbI-
HOYHBIM NOTEHITAIoOM. Me-
tabonuyeckas cerb. OOmue
MIPEJCTaBICHUSI O MHKpPOO-
HOM Merabomusme. Ilonsarue
KaTtaboau3Ma U aHaboIM3Ma,
obmue MeTa0oINYECKHE
MpPEIIECTBeHHUKH, Tepeaa-
Yya SHEpruM B KieTkax. [lytu
TJIMKOJIN3a, UK TPHUKapOo-
HOBBIX KHCJIOT H OKHCJIH-

TenpHOE  (ochopunarpona-
HUE.
LenTpanpHelii  MeTabo-

mu3M  Escherichia coli npu
pocTe Ha TJII0KO03€ U JPYrHx
caxapax. bU-KOMIIOHEHTHBIE
CUCTeMBbl MepeJayd CHUTHa-
JIOB Ha NpUMEpPE PETyJsaLnn
notpebaenus asora, Gpocdo-
pa xnerkami E.coli.
bakrepuanbubiii  ¢poro-
CHHTE3. Hcnomp3oBanue
MUKpPOOPTaHW3MaMHU  OJHO-
YIJIEPOIHBIX COEAUHEHUNA B
KauyecTBE MCTOYHHMKA YTIJle-
pona, MeTHIoTpodbl, MeTa-
HoTpo(bl. Crernuduueckue

IIKC - S5.1.
Bimaners  HaBbIKaMU
paboThI ¢ OHoOJIOTHYC-
CKkUMU ©Oa3amu JaH-
HBIX; aHaJM3a pbIHKA,
OLICHKH MHUPOBBIX
TPEHIOB U MO3ULUO-
HUPOBAHHS oTeye-
CTBEHHBIX BO3MOXKHO-
CT€l B pa3BUTUU IO
JTAHHOMY  HampabJe-
HUIO;  OIpeeseHus
nyteil pa3Butus Ouo-
SKOHOMHUKH C Y4ETOM
IPOaHAIM3UPOBAHHBIX
PHUCKOB.

IIKC - 5.2.
Kputnueckn ananum-
3UpoBaTh  MH(OpMa-
M0 B 00JacTU reHe-
TUYECKUX  TEXHOJIO-
TMH, UCIIOJIB3YEMBIX B
MPOMBIIIJICHHBIX OHO-
TEXHOJOTHSIX U Je-
JaTh BBIBOJABI, OCHO-
BBIBAsICh Ha IOJIyYEH-
HOU MH(pOpMALUU

T3 T PK K ]I




OCOOEHHOCTH  MOJICKYIISIp-
HOW OHOJOTHM JPOXIKEH H
MUIICIHAIBHBIX T'PUOOB Kak
IPEACTaBUTEINICH SyKapHoT B
MHUKPOOHOIOTHYECKON OHO-
TEXHOJIOTHHU.

MexaHu3Mbl peryisun
MeTabos3Ma
Metoas! ananuza re- | PaznooGpasue u cTpykTypa IHKC - S5.1. J3 TPK K ]
HOMOB. MeTareHoMH- | FT€HOMOB MPOKApUOT U dyKa- | Bnagerp  HaBbIKaMU
ka. buonnpopmaruka | puor. Metonpl CEKBEHHpPO- | pPabOThI ¢ OMOIOTHYE-
BAHMS [EpPBOrO0, BTOPOro, | CKUMHU 0Oa3aMu JiaH-
TPETbEro IMOKOJIEHWH. Me- | HBIX; aHaJM3a phIHKA,
TOABl OOpabOTKM JAHHBIX | OLEHKHU MHPOBBIX
CEKBEeHMpOBaHUsA. KapTupo- | TpeHIOB M MO3UIHO-
BaHue puzos. Ilouck myra- | HupoBaHUsA oTeue-
uuid. AHanu3 AuQQEpeHln- | CTBEHHBIX BO3MOKHO-
ATBbHOM SKCIIPECCHH T'CHOB. cTell B pa3BUTUU IO
buonornueckue 6as3pl JaH- | gaHHOMY — HAIpaBlIe-
Hpix. Ilomck B Owonorumde- | Huro;  onpeneraeHus
Ckux 0a3ax naHHbIX. BeIpaB- | myreit pasButus Guo-
HUBAaHHWE IIOCIECIOBATEILHO- | 3KOHOMUKH C YYETOM
cred. MeTobl IOMCKa TOMO- | [IpOaHAIM3UPOBAHHBIX
0roB. MeTonbl METareHo- | pHUCKOB.
MHUKHU. YCTaHOBJIEHHUE BHJIO- IHKC - 5.2.
BOIO COCTaBa MHKpPOOHOro | KpuTuyecku aHaju-
coobmectBa. COOpka TeHO- | 3upoBaTh HH(OPMa-
MOB U METare¢HOMOB U0 B 00JIaCTH TeHe-
TUYECKUX  TEXHOJO-
THii, UCTIONb3yEeMbIX B
MIPOMBIIIJIEHHBIX OHO-
TEXHOJIOTHSIX M Jie-
JaTh BBIBOJBI, OCHO-
BBIBASICh HA TOJIyYEH-
HOM MHpopManu
Penaktuposanue re- | MeTtoasl reHETUYECKOM MO- INKC - S5.1. J3 TPK K ]I
HOMOB. CHHTE3 TeHOB | Tu(dUKAIMd MHUKpPOOpraHu3- | Brmamerb  HaBbIKaMu

MOB, MyTareHe3 U CeJIeKIus,
TeHHasT WHXKEHEPUs, METOJIbI
HampaBlieHHOW  Monauduka-
IIUA — METOX OoOMeHa aiie-
nei, peKOMOMHUPHHT -A-red,
CRISPR-Cas cucremsl pe-
naktupoBaHus. PasHooOpa-
3ue cucreM CRISPR-Cas.
NuxenepHbie OenKu As pe-
JTAKTUPOBAHUS T€HOMOB.
Iunxossie nanbnsl, TALEN,
Meranykieasbl. MeXaHU3MbI
pemapauuu  JTHK.  Odd-
TapreTHbie AP HEKTHI.

paboThl ¢ Guonoruye-
CKUMH 0OasaMH [aH-
HBIX; aHaIM3a PHIHKA,
OIICHKH MHPOBBIX
TPEHIOB U TMO3HUIUO-
HUPOBAHHUS oTeye-
CTBEHHBIX BO3MOXHO-
CTE€l B pa3BUTUU IO
JAHHOMY  HarlpaBJie-
HUIO;  OIpejesieHus
nyTed pa3BUTHS OHO-
SKOHOMHKH C Y4E€TOM
MPOaHATH3UPOBAHHBIX
PHUCKOB.

INKC - 5.2.




Kputnuecku ananu-
3upoBaTh HH(pOpMa-
110 B 00JacTU IreHe-
TUYECKUX  TEXHOJIO-
MU, UCIOJIB3YEMBIX B
MPOMBIIIJICHHBIX OHO-
TEXHOJOTUSX U Je-
JaTh BBIBOJABI, OCHO-
BBIBAsICh HA IOJIyYE€H-
HOM MHGOPMAITII

Merabonuueckast Merabonuueckass  UMHXKEHE- IHKC - S5.1. I3 TPK K
WHXKEHEPUS pus — POXKIEHHWE U 3BOJIO- | Brnamerp  HaBbIKaMu
1M TEPMHHA, COBPEMEHHOE | paboThl ¢ Ouosioruye-
oTpe/IeIICHUE; dbyHmameH- | ckumu 0Oa3amMu J1aH-
TaJbHAs OCHOBAa, HO SPKO | HBIX; aHAJM3a PHIHKA,
BBIp@KCHHAS  NPHKJIAJAHAS | OIEHKH MHPOBBIX
HANpaBJICHHOCTh HAa WHIY- | TPEHJOB M IO3UIINO-
CTpUAIHM3AIUIO TOJIyYaeMbIX | HHUPOBAHHS oTeue-
MPAKTUYECKH 3HAYUMBIX Pe- | CTBEHHBIX BO3MOXKHO-
3ynbTaToB. CTaAuM pa3BUTHUS | CT€ B Pa3BUTUU IIO
MeTabOIMYeCKON  WHXKEHe- | JaHHOMY  Harpable-
pUH, UX CYIIHOCTb, METOJO- | HHUIO;  OIpEAeTCHHS
JOTUYecKasl OCHOBA M NMPHWH- | ITyTeH pa3BuUTUs OWoO-
LUTTHAIIbHBIC pa3nuuus. | SKOHOMUKH C Y4ETOM
Pa3BuTHe ¥ COBpEeMEHHOE | MPOAHATU3UPOBAHHBIX
COCTOSIHHE METOJIOB | PHCKOB.

«PEIaKTUPOBAHUS TEHOMOB INKC - S5.2.
MHUKPOOPTaHHU3MOB Kputnueckun ananu-
3upoBaThb HH(pOpMa-
1[I0 B 00JacTU TeHe-
THYECKUX  TEXHOJIO-
T, UCTIONb3yEeMbIX B
MIPOMBIIIJICHHBIX OHO-
TEXHOJOTHSIX U Jie-
JaTh BBIBOJABI, OCHO-
BBIBASICh HA TOJIyYEH-

HOM MHpopManyu

[Tonsitrie 1 ocHOBBI | Ompenenenne OHMOIKOHOMHU- NOKC - 5.1. J3 T PK K ]I

OMOIKOHOMUKH KW, OCHOBHBIC TIOHATHS W | BriameTs  HaBBIKAMH

TEPMHUHBI. 3aJa4ydl WU IeNU
ouodkoHoMuk. (OCHOBHEBIE
oTpaciu OHOPKOHOMUKHU.

Conepxanne oTpaciieir Ouo-
SKOHOMHMKH M HX Pa3BUTHE.
CBsi3p pa3BuUTHS OHMOIKOHO-
MUKH C TIOBBIIIEHHEM DHEp-
rospdextuBHOCTH, 3 deEK-
TUBHBIM HCIIOJIb30BAaHUH OT-
XOJIOB, Ppa3BUTHEM BO300-
HOBJISIEMOM DJHEPreTUKH Ha
OCHOBE OHMOMACCEI, KOJIOT'1-
3anuei NPOMBILUIEHHOT O

paboTel ¢ Guonoruye-
CKUMH 0OasaMH [aH-
HBIX; aHaJHM3a pbIHKa,
OIIEHKHU MHUPOBBIX
TPEHJIOB U MO3UIIMO-
HUPOBAHHS orede-
CTBEHHBIX BO3MOXKHO-
CTE€l B pa3BUTUU IO
JAaHHOMY  HampasJe-
HUIO;  ONpE/eICHUs
nyTeil pa3BuTHs Ouo-
OKOHOMHKH C y4ETOM
POaHATM3UPOBAHHBIX




CEKTOpa, MOBBIIIEHHEM
YCTOMYMBOCTH CEJIbCKOTO
XO034HCTBa, IPOU3BOJACTBOM
HOBBIX IPOAYKTOB MHUTaHUS,
pa3BUTHEM  MEAMIIMHCKUX
TEXHOJIOTMII U NOJIy4YeHUEM
JIEKapCTBEHHBIX CPEICTB.
[IpeumymiectBa OGHOIKOHO-
Muku. OmpeneneHue BO3-
MOXHOCTE U IOTeHUuasa
pa3BUTHS OMOIKOHOMHUKH -
MHUPOBBIE TPEHbl U METOJbI
ux oueHku. IIpumep ananusa
phIHKAa C IO3ULHMHM HAYYHO-
TEXHUYECKOTO M TEXHOJIOTH-
YECKOI'0 YpPOBHS, a TaKXe C
OLICHKOM IMEpPCHEKTUB OTEYE-
CTBEHHBIX IIPOU3BOJICTBEH-
HBIX BO3MOXHOCTE. buo-
skoHomuKka B Poccun. Poib
U MeCTO OWOTEXHOJIOTUN B
OouoskoHOMuUKe. BHenpenue
B TMPOMBIIUICHHOCTh M HX
MIPUMEHEHUE.

PHUCKOB.

IIKC - 5.2.
Kputnueckn aHanu-
3UpoBaTh  MH(pOpMa-

110 B 00JacTU IreHe-
TUYECKUX  TEXHOJIO-
I'MH, UCIOJIB3YEMBIX B
MIPOMBIIIJICHHBIX OHO-
TEXHOJOTUSX U Je-
JaTh BBIBOJABI, OCHO-
BBIBAsICh Ha IOJIyYE€H-
HOU MHpOpMAITII

ESG u ycroitunBoe [Tonsitue ESG. [Tapamer- IHKC - S5.1. I3 TPK K I
Ppa3BUTHC. OpFaHI/I‘Ie- pBI U KpUTEPUMU. Ba3oBeie BHaﬂeTL HaBbIKaMH
CKas MPOTyKIIUS npurmmne ESG H ux Bak- paboTel ¢ Guosornye-
HoCTb. Biusinue ESG- CKMMH 0asaMit JiaH-
N HBIX; aHaJM3a pPbIHKA,
WHBECTHUIMH Ha pbIHOK. ESG- OLICHKH MHPOBBIX
MHTETPAILHS, OLCHKA PUCKOB | TpeHZOB M MO3MIMO-
1 BO3MOKkHOCTEH. CriocoOsl HUPOBAHUS oTeye-
BHeapeHus npuHuunoB ESG. | CTBCHHBIX BO3MOXKHO-
AKTyanbHbIe 5koormae- | CTEH B PasBUTHH 110
ckue pobaeMsl. buotexno- | AAHHOMY - HallpasJie-
JIOTHH Kak crnoco0 BIMSHUSA HUIO, = OLPCACICHHUA
Ha aKTyaJIbHbIE TPOOIIEMbI myTeit paseuTHs Ouo-
skoJioruu. [Iponecc ycosep- JKOHOMHKM € yaeTOM
IIEHCTBOBAHUS XUMUYECKUX HPOANATHIHPOBAHHBIX
IIPOLIECCOB B COOTBETCTBUH C PHCKOB.
INIKC - 5.2.
COKpAIIIEHUEM HETaTUBHOTO e —
BIIUSIHUS HA OKPYXKAIOUIYIO 3MpoBaTh  MH(MOPMa-
cpeay. U0 B 00JacTu reHe-
HanuonansHeie NPOSKTBI M | 1pveckpx  TEXHONO-
MEPCTIEKTHBbI  NANBHEHIIETO | s pero mpavempix B
BHeapeHus npuHnunos ESG. NPOMBIIILTEHHBIX 6HO-
Oprannyeckass TpoOayKIUs - TEXHONOTMAX H Jie-
CYTb, pacrpec/icHue. JaTh BBIBOJABI, OCHO-
BBIBasCh Ha MOJYYEH-
HOM nHpopmanyn
ITpumeps! nCIOIB30- OcHOBHbBIE HaIpaBJICHUS INKC - 51. | AI3TPKK /[
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BaHUA OMOTEXHOJO-
U

U TIpUMEpBl HCIIOJIb30BaHUS
OMOTEXHOJIOTHI B pa3iny-
HBIX OTpacisix. YCIOBUS
MPUMEHEHUST U TEepPCHEeKTH-
BbI Pa3BUTHSL.

Cenbckoe XO035ICTBO.
KonBepcust  pacTUTENBHOTO
ceippsi. [lomydyenue pacrtu-
TEJIBHOTO CBIPbsl C Tpedye-
MbIMH CBOMCTBamu. Bormpo-
Cbl CEMEHOBOJCTBA, arpo-
TEXHUKU U COCTOSIHUE ILJIO-
JIOPOJIUsl MOYBBI U CHOCOOBI
WX pEelICHHUS.
’KuBOTHOBOACTBO U MTHUIIE-
BoACTBO. IIpumeHeHue co-
BPEMEHHBIX OMOTEXHOJIOTHIMA
JUISL CO3/1aHUSI KaYECTBEHHO-
ro IUIEMEHHOI'O CTaJa C HcC-
M0JIb30BaHUEM METOJIOB
MIPUMEHECHHUS T€HOMHBIX
TEXHOJOTHI ISl COBEPIIEH-
CTBOBaHUSI KOMMEPUYECKUX H
COXpaHEHHsI TeHO(MOHTHBIX
MOPOJ KPYIHOTO PpPOraTroro
CKOTa (WM JPYTUX >KUBOT-
HbIX) Poccun. Ilumesas,
LEJITIOJI03HO-0yMaXkHas,
KO’KEBEHHasi U TEKCTHJIbHAs
MPOMBIIIIEHHOCTh.  3Haue-
Hue OuomnpenaparoB B J0-
ObIue YIJIEBOJIOPOTHOTO ChI-
pbsl U TIOTEHIUAJIE €TO0 epe-
paboTKH.

Ponr Oumorexnonoruit B
MIPOU3BOJICTBE (hapMalleBTH-
YeCKOM MPOJYKIUU U B 00-
JIaCTHU 37]paBOOXPAHEHUSI.

buorexHonornueckoe
MOJTy4YeHHe aHTUMHUKPOOHBIX
npenapaTroB, OHWOJIOTHYECKU
AKTUBHBIX COeIMHEHU,
NpOOMOTHKOB M TpPeOHOoTH-
KOB, BUTAMUHOB, aMHHOKHC-
70T W O€NKOB, JHIKIOB,
CTEpOHJIOB, MOJIHCAXAPHUIOB.

Hcnonb3oBanne pekom-
OMHAaHTHBIX MHKPOOpPTaHU3-

MOB JId NOJYYCHHUA JICKap-

Bnanerr  HaBBIKAMU
paboThl ¢ OHosOTHYE-
CKUMH 0OazamMu JaH-
HBIX; aHaJIM3a pPbIHKA,
OIICHKU MHUPOBBIX
TPEHJIOB U MO3UIUO-
HUPOBAHUSA oTeye-
CTBEHHBIX BO3MOXHO-
CT€l B pa3BUTUU 10
JAHHOMY  HarlpaBJie-
HUIO;  OIpeAeNeHUs
MyTell pa3BUTHS OHO-
SKOHOMHUKH C y4E€TOM
MPOaHATU3UPOBAHHBIX
PHUCKOB.

INKC - 5.2.
Kputnueckn ananu-
3upoBaTh HUH(pOpMa-
110 B 00JacTu reHe-
TUYECKUX  TEXHOJIO-
I'MH, UCIOJIB3YEMBIX B
MIPOMBIIIJICHHBIX OHO-
TEXHOJIOTHSIX H  Jie-
JaTh BBIBOJABI, OCHO-
BBIBASCh HA IMOJYy4YE€H-
HOH MHpOpMAITIH
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CTBCHHLIX CPCACTB.

9. [lItammel, My3en, na- | [lonsTue u rpynnel mram- INKC - 51. | AI3TPKK /[
TEHTOBaHUE MOB. XapakTepHble ocoOeH- | Bmagerp  HaBblkamu
HOoCcTH mTamMMa. TpeGoBanus | paboOThI ¢ OGUOIOTHYE-
K BbIOOpY LITaMMa. CKUMHU 0a3aMu JaH-
Otéop w  MonmuduKkanus | HBIX, aHAIU3a PBIHKA,
IPOMBIIUICHHBIX IITAMMOB- | OLIEHKHU MHUPOBBIX
MPOAYIEHTOB (hapMaleBTH- | TPEHAOB U IO3MIINO-
YEeCKUX CyOCTaHIMI U JieKap- | HUPOBAHUSA oreye-
CTBEHHBIX IpenapaToB. CTBEHHBIX BO3MOXKHO-
PaGota co  mrammamu. | CTed B pa3BUTUHU IO
[IpencraBnenue O MOATOTOB- | JAaHHOMY  HarpaBiie-
Ke II0CEBHOTO MaTepuaja, | HHUIO;  ONpe/eleHus
MOJrOTOBKE  MHUTATENbHBIX | MyTell pa3BUTHA OWO-
cpen, mpouecce (GepMeHTa- | 3KOHOMUKHU C YYETOM
UM C KOHTPOJIEM €€ NpPOBe- | MPOAHATM3UPOBAHHBIX
JICHUS. ®opMUpOBaHHUE | PHUCKOB.
MIPEJICTAaBICHUS] O IIpOLECCe IHKC - 5.2.
OUYHUCTKH KynbTypanbHOW | Kputnuecku ananu-
KHUJIKOCTH, KOHIEHTpAlMd W | 3UpOBaTh HUHQOpMa-
MOJyYeHUH TOTOBBIX Ipena- | U0 B 00JacTu reHe-
paTUBHBIX GOPM. TUYECKUX  TEXHOJIO-
[Momxompl K BBIACNCHHIO W | THUH, UCTIONB3YEMBIX B
OYMCTKE OMOJOrMYECKH aK- | MPOMBIIUIEHHBIX OHO-
TUBHBIX COCIMHEHWA M Jie- | TEXHOJOTHSIX | Je-
KapCTBEHHBIX CpeicTB. My- | JaTh BBIBOJIBI, OCHO-
3eM IITAMMOB Ha TPOMBINI- | BBIBAsSCh HA TOJYYCH-
JeHHbIX npeanpusTusax. Ila- | Hol uHpOpManuu
TEHTOBAaHHE IITAMMOB M WX
JIETIOHUPOBAHUE B YIIOJIHO-
MOYEHHBIX KOJIICKIIHSX.
Henp u 3agaun. CyTb mporie-
nypsl. Tpu ¢opmbl aenoHu-
pOBaHUS - OCOOEHHOCTH HC-
MOJTb30BAHHUS.
Poccuiickas ®enepaums -
KpynHeimas OGMOTeXHOJIOTHU-
yeckas JepxaBa. [Ipearno-
CBUIKM CTAHOBIICHHSI W TIpe-
MATCTBUS Ha IYTH peaiu3a-
ITUH.
10. AnmnapatHoe opopm- | AnmnapatHoe oopMiIeHne INKC - 51. | AI3TPK K/
JICHWE MUKPOOHOJIO- | MUKPOOHOJIOTHYECKUX TIPO- Bnamerp  HaBBIKaMu

TUYECKUX MPOU3-
BOJICTB

u3BojcTB. OOI1Iee mpeacTaB-
JICHHE O BCEH I[ETIOYKE TEX-
HOJIOTUYECKOTO MpoIiecca.
[Ipormecc OuoTexHoOIOTHYC-
CKUX TPOU3BOJICTB.
OcobeHHOCTH OMOTEXHOJIO-
THYECKHX TPOIECCOB MOIY-
yeHus1 (papMareBTHIECKUX
CyOCTaHIMi1 U JIEKapCTBEH-

paboTel ¢ Guonoruye-
CKuMH OasaMH [aH-
HBIX; aHaIM3a PHIHKA,
OIICHKHU MHPOBBIX
TPEHIOB U TMO3HUIUO-
HUPOBAHHUS oTeye-
CTBEHHBIX BO3MOXHO-
CTed B pa3BUTHHM IO
JAHHOMY  HallpaBJie-
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HBIX TIPETapaToB.
Ornucanne He00X0INMOTO
o0opymoBaHus AJIs TPOU3-
BOJICTBA JIFOOBIX OMOIperia-
paroB. Beiienenue u 04ucCT-
Ka MPOJyKTOB OMOTEXHOJI0-
U - METOJbI U XapaKTep-
Hble ocoOeHHocTu. [lonsarue
periiamenta. OcOOEHHOCTH
71a60PaTOPHOTO U MPOMBIIII-
JIEHHOr 0 peraamenTa. Tpya-
HOCTH MacCIITa0UPOBaHUS —
yTh OT TAOOPATOPHOTO JI0
MIPOMBIIIIJICHHOT'O PeriaMeH-
Ta.

HopmaTtuBHbIE TOKYMEHTHI,
pernamMeHTHpyromue  Ouo-
TEXHOJOTHYECKHUE MPOU3BO/I-
cTBa  (papMaleBTUYECKOTO
npoduisa. TpeboBanus nado-
paTopHOM, KIMHUYECKOH U
MIPOU3BOJICTBEHHONW TpaKTU-
KM B OHOTEXHOJOTUYECKOM
(hapMalleBTUUECKOM  TPOU3-

HUIO;  OIpeAeNeHus
MyTel pa3BUTHS OHMO-
SKOHOMUKH C Y4YETOM
MPOaHATU3UPOBAHHBIX
PHUCKOB.

IHKC - 5.2.
Kpurtnueckn aHamu-
3upoBaTh UH(pOpMa-
110 B 00JacTU reHe-
TUYECKUX  TEXHOJIO-
I'MH, UCHOJIB3YEMBIX B
MIPOMBIIIJICHHBIX OHO-
TEXHOJOTUSX U Je-
JaTh BBIBOJABI, OCHO-
BBbIBAsICh Ha IOJIyYE€H-
HOH MHpOpPMAITIH

BoactBe. Cucremel GLP,
GCP u GMP.
11. buoreorexnonoruu u buoreorexnomorusi. INKC - S5.1. I3 TPK K I
3amuTa okpyxkaromeit | Onpenenenue OuoreotexHo- | BrnageTh  HaBbIKaMu

cpensl

JIOTUM U OMOTUIAPOMETAILTYP-
MM, OCHOBHBIE IIOHATHS,
TepMHUHBI. TexHoyoruu mno-
Jy4eHUs LBETHBIX M Oyaro-
POIHBIX METAJJIOB U3 CYJb-
¢unHbx  pyn.  OcHOBHbIE
MPUHLIMIIBI, JIeKallkie B Oc-
HOBE OMOTHAPOMETAITYPrH-
YECKHX TexHosorui. PasHo-
o0pa3ue MHKPOOPTraHU3MOB,
UCIIOJIb3YEMBIX B OMOreorex-
HOJIOTUYECKUX  Mpoleccax
(TakcoHOMHUYECKHE U (U3MO-
JIOTUYECKUE TPYMIbI), HX
Oouoreoxummuueckas u Ouo-
TEXHOJOrnueckas poisib. Me-
XaHU3MBbl  B3aHMOJEHCTBUS
MUKpPOOPTaHU3MOB C CYJb-
(GbuIHBIMH MUHEpajlaMu pPYA.
buorexHonornn MoIy4EHUS
MeTauioB u3 pyn. Mcropus
paszButus. OCHOBHBIE TEXHO-
JIOTUYECKUE IIPOLIECCHI.
OneIT NpPaKTUYECKOTO IpH-

paboThHI ¢ OuosoTHYe-
CKUMH 0a3aMu JaH-
HBIX; aHalM3a pPbHIHKA,
OLICHKH MHUPOBBIX
TPEHJI0OB U MO3UIUO-
HUPOBAHHUS oTeye-
CTBEHHBIX BO3MOXHO-
CTEl B pa3BUTHM 110
JAHHOMY  HarlpaBJie-
HUIO;  OINpEAcNIeHUs
nyTed pa3BUTHS OHO-
SKOHOMHKH C Y4YETOM
MPOaHATU3UPOBAHHBIX
PHUCKOB.

INIKC - 5.2.
Kputnuecku ananu-
3upoBaTh HH(pOpMa-
U0 B 00JacTu reHe-
TUYECKUX  TEXHOJIO-
T'Hii, UCIONb3yEMBIX B
MIPOMBIIIJICHHBIX OHO-
TEXHOJOTHSX U Je-
JaTh BBIBOJABI, OCHO-
BBIBASICh HA IOJIyYEH-
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MEHEeHHUs  OHOTHIpOMeTa-
JYPHUYECKHX  TEXHOJIOTUH.
IlepcniekTuBBl pa3sBUTHS HO-
BBbIX HallpaBJIEHUI B OMOruj-
POMETAJUTYPTHH U BHEAPEHHS
HOBBIX OMOTHIpPOMETAIIYP-
THYECKUX TEeXHOJIOorui. buo-
TEXHOJIOTUM JJIl  PELICHUs
MPUPOJOOXPAHHBIX TPOOIEM
B TOPHOMETAJUIYPrHYECKOM
KOMIUIEKCE (OYMCTKAa CTOY-
HBIX BOJA OT Cylb(aTos,
MOHOB METAJUIOB, IIMAHUJIOB
Y THOITMAHATOB).

MukpoOuoIornieckue  Me-
TOJIbl IOBBILICHUSI HEPTEOT-
nauu. OnpeneneHue HeTs-
HOW MMKpOOMOJIOTHH, U €€
OCHOBHBIX 3aj1ady. Mukpo-
OMOJIOTMYECKHE METOJbl IO-
BBIICHUSI HE(PTEOTAaYn B
obmeM mporecce pa3padboT-
KM HE(TSHOTO MECTOpOXK[e-
Husa. Crneuuduueckue Gusu-
KO-XUMHUYECKHEe  (hakTophl,
XapakTepHble 1751 HePTIHBIX
MecTopoxkaeHuid. OCHOBHBIE
(yHKIMOHATBHBIE  TPYIIIBI
MHUKpPOOPTaHU3MOB  HeQTs-
HBIX MmiactoB. Knaccuueckas
cxema TpopUUECKOW Ienu
3aBOJIHAEMOro  He(dTsHOTrO
miacta. JluccuMmIsimoHHast
cynb(aTpenyKius, ocy-
HIeCTBIIsIEMass Ha MECTOPOXK-
JNEHUSIX HEPTH aHA3POOHBIMU
rerepo- M aBTOTPO(PHBIMU
MHUKPOOpraHu3MaMu. THITBI
METaHOTeHe3a B HETSIHBIX
miactax. HedreBbiTecHsto-
e MeTabOoJMThI, WX Kiac-
cU(UKAIMS ¥ TPUHITAN JCH-
CTBHSI B HE(TSIHOM ILIaCTe.
Knaccudukanus v npuHIAI
BbIOOpa OMOTEXHOJIOTUH TOo-
BBIIIICHUST HEPTEOTAaun TuIa-
croB. Cnoco0 mojaBiIeHus
KHU3HENEATSIBHOCTH  CYIThb-
¢daTtpenynupyonmx — Oakre-
pUli M CHHM)KEHHE CEpPOBOJIO-
poJia B IUIACTOBBIX (pIronaax.
ITonsarue OnopeMeuanus

HOU MH(pOpPMALUU
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II0YB U BOJOEMOB. YTJIEBO-
JOPOJIOKUCIISIFOIINE  MHKPO-
OpraHu3mMbl — OCOOEHHOCTH
MeTabonu3ma. daxTophl,
BJIMAIONINE HA CKOPOCTh Ca-
MOOYHILIEHUS TOYBBI U 3-
(EeKTUBHOCTh  MPUMCHCHUS
OuornpenapaToB B IMOYBE H
BonHOU cpexae. Ilapamerpsl,
[0 KOTOPBIM pa3InuYyaroTCs
OouonpenapaTsl sl OHOpe-
MeJHallK MOYB U BOJAOEMOB.
Hcrounnku 3arpsA3HEHUE
[OYB, TIOBEPXHOCTHBIX H
TPYHTOBBIX  BOJl  PajHoO-
HYKJIUJIAMU U TSKEIbBIMH Me-
tayutamu. CriocoObl 3aX0po-
HEHUS JKUIKUX PaJIuOaKTHB-
HBIX 0TX0210B. Kakue (huzmo-
JIOTUYECKUE TPYMIIbl MHKPO-
OpraHU3MOB SIBJISIIOTCS TI€p-
CHEKTUBHBIMH areHTamH Jist
co3mMaHuss ~ OWOreoXmMHye-
CKOro Oapbepa Ha MYyTH JBU-
JKEHHUs TOJ3EMHBIX BOJ, 3a-
IPA3HEHHBIX KOMIIOHEHTaMH
KUJIKUX PATAOAKTUBHBIX OT-
X0JI0B. BnusHue Mmukpoop-
TaHU3MOB Ha CHIDKCHUE MU-
rpalid  MaKpOKOMIIOHEHTOB
*kuakux PAO ¢ TokoM T1oj-
3€MHBIX BOJI.

CTpyKTypa TMCHUILUIHHBI (MO ) «'EHETUKA 1 TEHETUYECKHE
TEXHOJIOI'MU B [TPOMBIIIJIEHHOUW BUOTEXHOJIOT U »

Taonuya 2. Oowaa mpyooemkocms OucyunIunpl cocmaensem 4 3auemuvix eOuHuYy,

(144 uacos)
Bug pabotsr TpynoemMKocTbh, 4acoB
dopma oOydeHust 0P0
OO0mas Tpy10eMKOCTh 144
KonrakTHas padora: 90
Jexyuu (JI) 30
Ipaxmuueckue 3auamus (113)
Cemunapckue sanamus (C3) 30
Jlabopamopnuie pabomul (JIP) 30
CamocrosiTe1bHas padora: 45
Pacuerno-rpaduueckoe 3aganue (PI'3)
Pedepar (P) 10
Acce (I)
Konrponbnas padota (K) 10
CamocTosITeNNbHOE U3YUYECHHUE Pa3/IeIoB 25
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Bung paboTtht TpynoeMKOCTb, YaCOB

®dopma o0yueHust 0PO

Kypcosas padora (KP)

Kypcogoii mpoext (KIT)

[ToaroroBka U MPOXOKICHUE NPOMEKYTOUHON aTTeCTa- 9
107050

Bua uToroBoii arrecTanumu 3a4eT

Taonuua 3. Jlekyuonnvie 3anamus

=)

n/n

Tema

BBCI[GHI/IC B TUCHUITIINHY. OCHOBBI OMOXMMHUHM U MOJ'ICKy.]'IHpHOﬁ T'CHCTUKH.

MeTaboau3M U peryJisius

MeToabl aHaIu3a TeHOMOB. MeTareHoMHuKa. BI/IOI/IH(l)OpMaTI/IKa

PenaktupoBanue renomoB. CHHTE3 T€HOB

MeTtabonuueckas HHXXCHCPHA.

ITousiTe 1 OCHOBBI OMOPKOHOMHUKH

ESG u ycroitunBoe pazpurue. Opranudeckasi NpoyKIus

[Tpumeps! ncToNIb30BaHKs OMOTEXHOJIOTUI

O |0 ||| Nn|H W | —

[IITamMMbl, My3€eH, IATEHTOBAHUE

AmnmnapatHoe oopmIIeHue MUKPOOHOJIOTHYECKIX TPOU3BOJICTB

—_ | —
— |

broreoTexHoi0rny u 3almTa OKpyXKarolen cpeibl

Tabnuya 4. Ilpakmuyeckue 3auamusn (CeMuHapcKue 3aHAMUs) - He RPe0ycMompeHvl

Taonuya 5. Jlabopamopuwie pabomut no oucyuniune (Mooyio)

T ewm bl

IIpoBonieHue TpaHc(heKInU MIa3MUbl B KIETKY, OLIEHUBAHHE KOMIIETEHTHOCTH KJIETOK U 3(dek-
TUBHOCTH TpaHC(EKIMH, CKOPOCTH HapaOOTKu Oenka, pa3pe3aHue u cimmBaHue monekyssl JJHK,
ucnoib3oBanue meroxaa I[P, pabGota ¢ mporpamMmmamMu NMpOCMOTpa, aHAIW3a U PEJAKTHPOBAHUS
1a3Mu, 0aHKaMH T€HETHUYECKUX MOCIIEI0BaTENLHOCTEN

Tpancdopmanus mramma Bacillus subtilus mmasmuoi, cogepskanei reHa anbda-amuiasbl 1Mo
CHWJIBHBIM TMpoMOoTOpoM. OTOOp peKOMOMHAHTHOTO HITAMMa MO aMuia3HOM akTuBHOCTH. [IL[P-
aHaJU3 JUIsd TOATBEP KJIEHHUs CTPYKTYpbI BcTaBKU. KynbTuBHpOBaHHE MOAU(PHUIMPOBAHHOIO IITaM-
Ma B Kos0e uiau naboparopHoM depmentepe. M3mepeHne pocTOBBIX XapaKTEPUCTUK KYIbTYPHI, €€
aMWIa3HOW aKTUBHOCTH.

[Tonyuenne mrtamma Escherichia coli, cogepxatuero lux - onepon u3 Photorhabdus luminescens u
€ro MCIOJIb30BaHME JJIS1 SKOJIOTUYECKOI0 MOHUTOPHUHTA

ECJ’IOK-HYKJ'ICI/IHOBOC Y3HAaBaHUC, PECTYIATOPHBIC Oenku

Perynsmus merabonuszma

MeTtoabl aHaIN3a TEHOMOB

bubnrorexku mpoMOTOPOB, TEPMUHATOPOB U CBSI3bIBAHUS C puOOCOMaMU

MeTtabonuueckas HHKEHepus

[ToaroroBka K 1ab0paTopHBIM paboTam

C-1 narpopma

ESG u ycroiiunBoe pazpurue

DKCKypCUsA-TIPAaKTUKYM

buoreoTexHoI0rUU U 3aIIUTa oxpyxcalomeﬁ CpCabl

Taonuya 6. Camocmoamenvroe usyuenue pazoenos OUCUUnIUnsL (Mo0yis)
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bubnurorexn npoMOTOPOB, TEPMUHATOPOB U CBSI3BIBAHMSI ¢ pOOCOMaMu

[TonroroBka k 1abOpaTOpHBIM paboTam

C-1 nmardopma

AW =

ESG u ycroliunBoe pa3zBurue

5. Oyenounvie mamepuansl 01 MeKyuie2o u pyoexdcHoz0 KOHMPOJis YCResaemocmu U RPOMelHcy-
mounoi ammecmayuu (Konmpoaupyemote komnemenyuu INKC-5.1, IIKC-5.2)

KoHeuHbIMH pe3ynabTaTaMH OCBOCHHUS MPOTPAMMBI JTUCHUIUIMHBL SIBISIOTCS c(hopMUpOBaH-
HbI€ KOTHUTUBHBIE JIECKPUIITOPHI «3HATHY, «YMETbY, «BIAJIETh», PACIIUCAHHBIC IO OTJEIbHBIM KOM-
nereHIusiM. DopMUpoBaHUE 3THX JAECKPUIITOPOB MPOUCXOAUT B TEUEHUE BCETO CEMECTpa IO 3TaraMm
B paMKax pa3IMyHOIro BHUJA 3aHATHI U CAMOCTOATEIbHON pabOTHI.

B xone u3ydeHus IUCLUIUIMHBI NPEAYCMATPUBAIOTCS MEKYUiUIl, PyOescHblii KOHMpPOonb U
RpOMeENHCYmOoUHaAn ammecmayus.

5.1. Ouyenounvie mamepuanvl 011 MmeKyuyeco KOHmpoaa. lLleno mexyweco Kowmpons —
OIICHKAa Pe3yJbTaTOB Pa0OTHI B ceMecTpe M oOecreueHHe CBOEBPEMEHHOW OOpaTHOM CBSI3H, HJIs
KOPPEKIUU 00y4YEHUs, aKTUBU3AIIUHN CAMOCTOATEILHON paboThl oOydatomnierocs. OObEKTOM TEKYIIETO
KOHTPOJISI SIBIISIIOTCS KOHKPETU3UPOBAHHBIE PE3yIbTAaTOM O0y4deHHs (yueOHbIE TOCTHXKEHHUS) MO JUC-
[UTUTIHE

Texywyuii KOHmpop yCrieBaeMOCTH 00ECHEUMBAeT OLIEHUBAHHE XOJa OCBOCHUS JAUCUUIUIMHBI
«['eHeTHKa U TEHETHYECKHE TEXHOJIOTHH B MPOMBIIUICHHONH OMOTEXHOJIIOTUM» W BKJIIOYACT: OTBETHI Ha
TEOPETHUYECKHE BOMPOCHl HA MPAKTHUYECKOM 3aHSATHH, PEUICHHE MPAKTUYECKHX 3a/]1a4 U BBIIOJHEHHE
3aJaHUil Ha MPAKTUYECKOM 3aHITHUH, CaMOCTOSTEIBHOE BBITIOJHEHHE WHIMBHIYAIBHBIX JOMAITHUX
3aJaHuil (HampuMep, pelleHHe 3a7ad) ¢ OTYETOM (3aIlMTOM) B YCTAHOBJICHHBIA CpPOK, HaMHMCaHUE
JIOKJIa/1I0B, peepaToB, TUCKYCCUH.

OrneHka KayecTBa MOATOTOBKM Ha OCHOBAaHMU BBITIOJHEHHBIX 33/IaHUN BeJeTcsd MpernojaBaTe-
neM (¢ 00CYXJACHHEM Pe3yJIbTaToOB), OAJIbI HAUMCIISIOTCS B 3aBUCUMOCTH OT CIJIOKHOCTH 3aJIaHuUs

Bonpocet no memam oucyunaunvt «l'enemuka u 2enemuyecKkue mexmoa02uu 6 NPOMbIULIEHHOU
ouomexnonozuuy (xkourponupyemoie komnereHuu [IKC-5.1, [TIKC-5.2):
PopMa KOHTPOJISI: aHAIUTHYECKAs 3alKCKa

No HpI/IMepHLIe TCMBI aHAJTUTUYCCKUX 3aIIMCOK

Ycnenrapie mpuMepbl U3MEHEHUST MeTa00JIM3Ma U PETYIISAINN OMOCUHTETHYSCKUX TEHOB
TUIs pellieHus 3aa4 cucTeMHoN MeTabonnueckoit nrxxkenepun (Metabolic grafting, Ret-
rosynthesis Metabolic Control Engineering u ap.).

OCHOBBI M IOHATUS OMOPKOHOMHUKH KaK HAyKH. HpOBCI[eHI/Ie aHaJIn3a pbIHKA, OICHKA
MHUPOBBIX TPCHAOB Y TIO3UITUOHUPOBAHNEC OTCYHECTBCHHBIX BO3MOKHOCTEIA. Hpe}I[J'IO)KI/ITI)
[IYTH pa3BUTHUA OHMOPKOHOMHUKH C Y4€TOM PUCKOB. YkazaTh BO3MOKHbBIE IMyTH UX peIIC-
HHA.

buopemenunanus. [IpoBecTu cCpaBHUTENBHBINA aHATU3 TEXHOJIOTHH OHOpEeMeTHAIIIH,
[IPUMEHSEMON JIJIs 3a1{UThl OKPYKAIOLIEH CPeibl, C TPAAUIIMOHHBIM METOJIOM OYUCTKH,
BBITMOJHSIOIIMM AHAJIOTUYHYIO 3371a4y. Y Ka3aTh JOCTOMHCTBA U HegocTaTku. [Ipemio-
PKUTH PEIICHUS 110 YCTPaHEHUIO HEAOCTATKOB B IPUMEHEHUH COBPEMEHHON OMOTEXHO-
ITOTHH.

CpaBHUTH C UCIIOJIb30BAHUEM HAyYHOU JIUTEPaTyphl MPUPOAHBIE 1 TEHHOMOAUPUIIUPO-
BaHHBIE ILITAMMBI-ITPOYLIEHTHI OJJHOI'O U3 BUTAMUHOB IO BEIOOPY CTYAEHTA.
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K'gzumegzuu QOQM"QO&(IHM}I OUCHOK ¢0genu8auuﬂ2 VCHIH020 onpoca

YCTHBINA Ompoc SBISETCS OJHUM W3 OCHOBHBIX CIIOCOOOB yuéTa 3HAHUK OOy4aromierocs IO
JucHUIUInHe «[ eHeTHKa U TreHEeTHYeCKHUe TEXHOJIOTHUH B MIPOMBIILIEHHONW OnoTexHomoruny». Pa3BépHy-
TBIA OTBET CTYyJEHTA JOJDKCH TPEACTaBIATh COOOW CBSI3HOE, JIOTHMYECKH IOCIIE0BaTEIbHOE CO00-
LICHUE HA 33JJaHHYI0 TEMY, IIOKa3bIBAaTh €0 YMEHHUE PUMEHATH ONPEIEICHUS.

B pesynomame ycmmnozo onpoca 3nanus, 00y4arouiecoci OUEHUBAIOMCA NO cledyiouieil
wkane:

3 6anna, craBuTCS, €CIM O0YUYAIOIIUNCS

1) IlonHo M3naraet u3yuyeHHbI MaTepua, Ja€T MPaBUILHOE ONPEACIICHHOE MOHSTHIA;

2) oOHapyXuBaeT MOHMMaHUE MaTepuana, MOKET 0OOCHOBATb CBOU CYKIEHHS, NPUMEHUTh
3HAHUSI Ha TMPAKTHKE, TMPUBECTH HEOOXOAMMEBIC MPUMEPHl HE TOJBKO MO Y4EOHHKY, HO H
CaMOCTOATEIbHO COCTaBJICHHBIE;

3) wu3naraetT MaTepuall MoCiae0BATEIbLHO U MPABUIBLHO C TOUYKU 3PEHHUS HOPM JIMTEPATypHOTO
SI3bIKA.

2 oanna, craBuTCs, eciii OOydarOUIWICs NA€T OTBET, YIAOBIETBOPSIONIMA TEM Ke TpeOoBa-
HUSIM, 4TO U i Oanna «1», Ho momyckaeTr 1-2 ommOKH, KOTOPBIE caM K€ UCIIpaBIiseT, U 1-2 Hemouéra
B TIOCJICIOBATEIILHOCTH U SI36IKOBOM O(DOPMIICHUH H3JIaraeMoro.

1 6ann, craButcs, eciu oOydarouuiics OOHApYKUBaeT 3HAHKHE U [MOHMMAaHWE OCHOBHBIX IIOJIO-
JKeHUH JaHHOM TEMBI, HO:

1) wu3naraer Marepuan HEMOJIHO U JOIYCKAET HETOYHOCTHU B ONPE/ICTICHUU TIOHSTHIA;

2) He yMeeT JOCTaTO4YHO TIyOOKO M JOKa3aTeIbHO OOOCHOBATh CBOU CYXKICHHUS U IPUBECTH

CBOM IIPUMEPHI;

3) wuznmaraer Marepuall HEMOCIEAOBATENbHO U JIOMYCKAEeT OIIMOKHU B SA3BIKOBOM OgopmIie-
HUU U3J1araeMoro.

0 6annoe, craButcs, eciu oOydarOIIMIiCS OOHAPYKMBAaET HE3HAHHME OOJIbIIEH YacTU COOTBET-

CTBYIOILIETO pa3jiesia u3yyaeMoro MaTepuana, J0MycKaeT OIUOKH B (OPMYTUPOBKE.
bamner «1», «2», «3» MOTYT CTaBUTHCS HE TOJBKO 3a €JMHOBPEMEHHBIH OTBET, HO W 3a pac-
CPEIOTOUEHHBIM BO BPEMEHH, T.€. 32 CyMMY OTBETOB, JAHHBIX CTYJIECHTOM Ha MPOTSHKEHUM 3aHSATHUA.
5.1.2. _Ouenounvie mamepuaivl 011 camocmoamenbHoil pabomul 0oyuarouiecoca (munogule 3a0ayu)
(konmponupyemoie komnemenyuu 11KC-5.1, TIKC-5.2):

[lepedyeHb TUTIOBBIX 3a[a4 JUISI CAMOCTOSITETBHON paOboOThl chOPMUPOBAH B COOTBETCTBUH C TEMa-
THUKOM JTA0OpaTOPHBIX 3aHATHI MO qUCHUIUTHHE «[ €eHEeTHKa ¥ TeHETHYECKUE TEXHOJIOTHH B MPOMBIIIICH-
HOM OMOTEXHOJIOTUI

Ne IIpumepHbIe TEMBI

1 /11 nocnenoBarensHocTH Oenka SpCas9 (unentudukarop B 6asze nanHsix GenBank
Q99ZW2.1) naiiaute myTeM MOUCKa B 0a3aX JaHHBIX PsJl OEIKOB TOMOJIOTOB C HJICH-
TUYHOCTBIO TocienoBaTenbHOCTH He MeHee 70%. IlocTtpoiiTe MHOXECTBEHHOE BBI-
paBHMBaHue. [lyTeM moucka W aHamM3a HAy4HOI IuTepaTypbl omnpeaenute ¢par-
MEHT/IOMEH OelKka, OTBedaronnid 3a cBs3piBaHne PAM-nocnemoBarensHocTH JJHK
CRISPR-Cas xomiuiekcoM. Mcnosnbp3ysi MHOKECTBEHHOE BBIDaBHHUBAHUE, MPOAHAIN-
BUpyiiTe BapraOeIbHOCTh ATOrO JJOMEHA y Pa3HbIX BUIOB OaKTEpHiA.
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ESG. Beibepute KOMITaHUIO, KOTOpasi Peau3yeT MPOIECChl, CBSI3aHHBIC C UCIOIbB30-
BaHUEM MPOMBIIUICHHBIX OHOTexHOJorHid. Caenaite oOIIy0 OIEHKY ero 3P (EeKTHB-
HocTh 0 ESG-¢akropam. Yaenure ocod0oe BHUMAaHUE CIEAYIOIIUM XapaKTEPHCTHU-
KaM: BIMSHHE Ha OKpYyKarollyr cpeny (armocdepy, ruapochepy, autocdepy), 00-
[palllecHue C OTXOJAaMH, PUCKU, OE30MaCHOCTh NMPHUMEHEHHUsS TEXHOJOTHH. BhIsSBUTE
pobseMHbIe oOsacTh. [IpenokuTe CTpaTeruio NaIbHEHIIIEro Pa3BUTHS, C YCIOBHEM
[pEIICHUST BBISBICHHBIX MpoOsieM. OIEHUTE MOTCHIHANT JATBHEUIIETO MPUMEHEHUS
AHATTM3UPYEMOI TEXHOJIOTHH.

[Tpoananu3upyiiTe MPOEKT, HaJ KOTOPHIM Bbl CAMOCTOSITENIBHO paboTaeTe B paMKax
Moayss “I'eHeTHKa ¥ TeHeTUYECKHE TEXHOJIOTHH B MPOMBIIIICHHONH OMOTEXHOJIOTHH .
OrneHUTe Ball MPOCKT C TOYKH 3PEHHS €r0 BIUSHUS Ha OKPYXKAIOUIYI0 Cpeay H/Win
BO3MOXKHBIX PUCKOB €r0 peaju3alud. B cilydae BbISBICHMS] HETaTUBHOIO BIIMSHUS,
aIanTUPYHUTE HEOOXOAUMBIE KPUTEPUH B COOTBETCTBUU C MIPUHIIUIIAMU U KPUTEPUIMHU
YCTONYMBOIrO pa3BUTHS. B ciydae BBISBICHHS PUCKOB, MPEATIOKUTE BAPUAHTHI IO UX
CHUKEHUIO UM YCTPAHEHUIO.

Ha ocHOBe MOJIy4YeHHBIX PE3yJIbTaTOB IPU HEOOXOJUMOCTU CKOPPEKTUPYHTE cTpare-
CUIO JalbHEHIIEro IUIAHUPOBAHUS U BBIIIOJIHEHUS IPOEKTA;

MM TIpOAHAIM3HUPYHTE TPoOJIeMy CYIIECTBYIOIIETO MPOU3BOJCTBA, MPEIIOKEHHBIC
M CITOCOOBI pElIeHHUs, a TAK)KE Ballle MPEAT0KEHUE M0 PEIICHUIO MPOOJIeM UM CHU-
PKEHUIO PUCKOB MX BOZHUKHOBEHUS.

Hanpumep:

[IpoGiema - BIMsSHUE MPOLIECCOB TOPHOPYAHON KoMmmaHuu «lloaumeramny Ha OKpy-
PKAIOLLYIO Cpeay.

Pemenue - komnanus Jekjaapupyer npusepxkeHHocTs ESG-npuHIunam u ¢ KaxabsiM
[OJIOM YBEJIIMYMUBACT CBOU BJIOXKEHUS B DKOJIOTUYECKUE ITPOECKTHI:

- HENpEepbIBHBI MOHUTOPUHI  COCTOSIHHS ~ OKpYy)Kalolled cpeiasl  BOIU3U
[PACIIOJIOKEHUS IPEATIPUATHI U IIPOBEAECHUE MEPOIIPUATUHN T10 €€ COXPAHEHUIO;

- IIOCTENEHHBIN NEPEX0] K UCIOJIB30BAHUIO CYXOT0 CKJIAIUPOBAHUS OTXOI0B OT Irop-
HO/T00BIBatONIEH M 0OpabaThIBaIOIIEH MPOMBIIIIEHHOCTH OT TPaJUIMOHHOIO BO3BE-
NeHust 1aM0 C 1eJbI0 CHUIKEHMSI PUCKOB, CBA3aHHBIX C yTe€UKaMH U aBapusimu. Pe-
BYJIbTAaT - MTOTOM IIOCTOSIHHO TPOBOAMMBIX MEPOIPHUATHUH 1O COOJIOJCHUIO
ESGnpunnunos kommanus «[lonmumeranm» 4eTBEpThIA pa3 MOAPs 3aHUMAET MEePBOE
MECTO B POHKUHTE.

Kakue 6MOTEXHOJIOTMM MOTJIHM OBl TaK)K€ MOMOYb KOMIIAHUU 3aKPENUTh CBOM pe3yiib-
rat?

Kpumepuu ¢hopmuposanusn ouenox no 3a0anuam 01a camocmosamenpbHol padoomsl cmyoenma
(munoevie 3a0auu):

«omauunoy (3 Oamna) - oOydaromuiics mokaszayl IIyOOKHE 3HAHUS MaTepHaia IO TOCTaBJICH-
HBIM BOIPOCAM, TPaMOTHO, JIOTUYHO €r0 M3JIaraeT, CTPYKTYpPUpOBal M JAETAIM3UPOBAl HMH(OpMAIHIO,
n3beras MpocToro MOBTOpeHHs HH(GOPMAIMK U3 TeKCTa, MH(pOpMalus MpeAcTaBlieHa B IepepaboTaH-
HOM BHje. CBOOOAHO HCHONB3YeT HEoOXoaumble (OpMYNbl MPH PEIICHUH 3ajay;

«xopoutoy (2 6aya) - oOyJaroLuiicss TBEpIO 3HACT MaTepUall, TPaMOTHO €ro U3JaraeT, He JI0-
ITyCKaeT CYIECTBEHHBIX HETOYHOCTEH B IIpOIlecce PeLeHHs 3aj1ay;

«yooenemeopumenvroy (10amn) - oOyyaromuiics MMeeT 3HaHMS OCHOBHOIO MarepHaja Io Io-
CTaBJICHHBIM BOIIPOCaM, HO HE YCBOWJI €ro JAeTayiei, JOIMyCKaeT OT/EeNbHbIE HETOUHOCTH IMpPH pEIICHUU
3ajad;
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«HeyoosnemeopumevHo» (Meree 1 Oaia) — oOydaronMiAcs JOMyCKaeT rpyObie OMMOKH B OT-
BETE Ha IOCTABJICHHBIE BOIIPOCHI U IIPU PELICHUH 33/1a4.
5.1.3. Ouenounvie mamepuanvt 0715 6bINOAHEHUA pedhepamos
Ilpumepnvie memol pegpepamos no oucyunaune «I'eHeTMKa M reHeTHYeCKHE TEXHOJIOTUH B MPO-
MBIILICHHOH OMOTEeXHOI0THUN» Kormpoaupyemoie komnemenyuu IIKC-5.1, ITKC-5.2):

1. ®DuU3MKO-XUMHUYECKHUE OCOOCHHOCTU CTPYKTYPhI HYKJICHMHOBBIX KHCIOT. PHU3UKOXUMHUYECKHE OCO-

OCHHOCTH CTPYKTYPHI M (YHKIIHOHUPOBAHUS OCIIKOB M ()EPMEHTOB.

Mexanu3mbl (hepMEHTATUBHOTO KaTaln3a U KHHETUKA (DEPMEHTATUBHBIX PEAKIUH.

Pacnipenenenre ocCHOBHBIX oTpaciieii xo3sicTBa. Onucanue nmpuMepa(oB) UCIOIB30BaHUS OUOTEX-

HOJIOTH B paMKax BBIOPAaHHOM OTpPACIIH.

4. Otxonbl. OTXO/BI - HETATUBHBIN PE3yJIbTAT MPOMBIILICHHOCTH WJIH IIEHHBIA pecypc. PackpbITh Te-
My Ha KOHKPETHOM MIpUMepe

5. MukpoOHOJIOTHYECKUI CHHTE3 JICKAPCTBEHHOTO Iperapara. PacKkpbITh TeMy Ha KOHKPETHOM IPH-
Mepe

w N

Memoouueckue pekomenoayuu no Hanucanuio pehepama

Peghepam — mpOIyKT CaAMOCTOSTEIBHON PAaOOTHI CTYACHTA, MPEICTABISIONINN COOOH KpaTKoe
U3JI0KEHHE B MHCHbMEHHOM BHUJE TMOJYYEHHBIX PE3yNIbTaTOB TEOPETUYECKOrO aHallM3a OIpeeIeHHOM
Hay4YHOU (y4eOHO-MCCIIeIOBATENbCKOM) TEMbI, I/Ie aBTOP PACKPHIBAET CYTh HCCIEAYeMOH MpOOIeMBl,
MPUBOJUT Pa3IUYHbIe TOUKHU 3PEHUs, a TaKKe COOCTBEHHBIC B3IJISIBI HA HeEe.

N3noxeHHoe moHUMaHue pedeparta Kak IeTOCTHOTO aBTOPCKOTO TEKCTa OMPEACISIeT KPUTEPHH
€ro OIICHKH: HOBHU3HA TEKCTa; 000CHOBAHHOCTH BbIOOpAa MCTOYHMKA; CTEIIEHb PACKPBITHS CYIIHOCTH BO-
mpoca; coOIroIeHus TpeOoBaHUi K 0()OPMIICHHIO.

Tpebosanusa k pegpepamy: Ob6muit 00béM pedepara 20 mucroB (mpudt 14 Times New Ro-
man, 1,5 untepnan). Ilons: BepxHee, HWXKHEe, mpaBoe, JeBoe — 20mMM. AO3aunbeii orcrym — 1,25;
PucyHku 1OmKHBI cO37aBaThcsl B IMKIMYECKHX peJaKkTopax WIM Kak pucyHok Microsoft Word
(crpynnupoBaHHbIi). TabMUIbl BHINOMHATE TaOMUUHbIMM stuelikamMu Microsoft Word. CkanupoBanue
PUCYHKOB M TaOIuWI[ HE JOMycKaeTcs. BripaBHUBaHME TekcTa (IO MIMPUHE CTPAHHUIIBI) HEOOXOIUMO
BBITNOJIHSTH TOJBKO CTaHIAAPTHBIMU CIIOCO0aMH, a HE ¢ MOMOIIbI0 MpolenoB. Pazmep Tekcra B pUCyH-
Kax ¥ Tabaumax — 12 Kerib

OO0s3aTensHO HANMYWE: coAepkaHus (CTPYKTypa pabOThl C YKa3aHHEM pa3ielioB U HX
HavaJbHBIX HOMEPOB CTPAHMII), BBEACHUS (aKTyalbHOCTh TEMBbI, 11€JIb, 3a/1a4H ), OCHOBHBIX

pasnenoB pedepara, 3aKiaoueHusi (B KpaTKOM, PE3IOMUPOBAHHOM BHJI€ OCHOBHBIE TOJIOKEHUSI pPado-
ThI), CIIMCKA JIUTEPATyphl C YKa3aHWEM KOHKPETHBIX HMCTOYHUKOB, BKJIOYas CChUIKM Ha HHTEpHET-
pECYpCHI.

B Tekcre ccphulka Ha UCTOYHHK JI€TaeTcs MyTeM yKa3aHHs (B KBaJIpaTHBIX CKOOKaxX) MOPSIKOBOTO
HOMEpa IMUTUPYEMOU JUTEpaTyphl U Yepe3 3alsiTyi0 — [UTUPYEMBIX CTPaHUIl. YpoeeHv opuzunanvho-
cmu mexcma — 60%.

Kpumepuu oyenku pepepama:

«omauynoy (4 Gayna) CTaBUTCS, €CIH BBIMOJHEHBI Bce TPeOOBaHMsI K HAMMMCAHUIO M 3alllUTe pe-
depara: ob6o3HaueHa mpobiemMa W OOOCHOBaHA €€ aKTyalbHOCTb, CHEJaH KPAaTKUM aHalu3 pas3iind-
HBIX TOYEK 3pEHHs] Ha paccMaTpUBaEMyl0 MpoOJIeMy U JIOTHYHO H3JI0KEHa COOCTBEHHAs MO3UIIMS,
c(hopMyIMpPOBaHBI BBIBOJIBI, TEMa PACKPHITA MOJHOCTHIO, BBIJIEPKaH 00BEM, COOTIOCHBI TPEOOBAHMS K
BHEIIHEMY O(GOPMJICHHIO, JaHbI MPAaBUIbHBIE OTBETHI HA JIOTMOJIHUTENbHBIE BOMPOCHl. OOyuaromuiics
MPOSIBMJI MHUIIMATHBY, TBOPUYECKUN TOJXO0JI, CIOCOOHOCTh K BBIMTOJIHEHUIO CIIOKHBIX 3a/IaHUM, OpraHu-
3aMoHHbIe criocoOHOCcTH. OTMedaeTcs CHocOOHOCTh K MyONMMYHOM KOMMYyHHKauu. JlokymeHTanus
npezcTaBiieHa B cpok. [lomHOCTRIO oopMIIeHA B COOTBETCTBUU C TPEOOBAHUSIMU

«xopowoy (3 06amna) — BBINIOTHEHBl OCHOBHBIE TpeOOBaHUS K pedepaTy W ero 3amuTe BbI-
MOJTHEHBI, HO TPU ATOM JOMYIIEHBI HENOYETHl. B 4YacTHOCTH, MMEIOTCS HETOYHOCTH B M3IIOKEHUU
MaTepuaiia; OTCYTCTBYET JIOTHYECKas IMOCIIECIOBATEIPHOCTh B CYKIICHUSX; HE BBIJCpKaH O00BEM pe-
depara; uMerOTCS YMyImeHUus B O(QOPMICHUM; HA JOMOJHHUTEIBHBIE BOMPOCHl IMPHU 3AIIUTE JaHBI
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HernosHble OoTBeThl. OOyyaromuiicst JOCTaTOYHO IOJHO, HO 0€3 HMHHUIMATUBBI U TBOPYECKUX HAXOIOK
BBITIOJIHUJI BO3JIOKEHHbIE Ha HEro 3ajayu. JJokyMeHTalusl mpeacTaBieHa JOCTaTOYHO IMOJHO U B CPOK,
HO C HEKOTOPHIMHU HeJopaboTKaMu

«yoosremeopumenvroy (2 0anna) — UMEIOTCS CYIIECTBEHHbIE OTCTYIUIGHHUS OT TpeOOBaHW K
pedepupoBanuto. B yacTHOCTH, TeMa OCBEIlEHA JIMIIb YaCTHYHO; JOMYIIEHBl (PAKTUYECKHE OIIUOKH
B coiepaHuu pedepara WU MPU OTBETE HA JOIMOJHUTEIBHBIE BOIPOCHI, BO BpeMs 3alllUThl OTCYT-
cTByeT BbIBOA. OOydaromuiics BBIMOJHMI OOJNBLIYI0 YacTh BO3JIOKEHHOW Ha Hero paboTsl. Jlomyrie-
HBI CYIIECTBEHHbIE OTCTYIUICHHs. JIOKyMEHTalus cjaHa CO 3HAYUTENbHBIM Omo3JaHueM (Ooiee Hele-
au). OTCYTCTBYIOT OT/ENbHBIE ()parMEHTHI.

«Heyoosnemeopumenvroy (MeHee 1 Oamra) — tema pedepara HE pacKkpbiTa, OOHAPYKUBACTCA
CYIIECTBEHHOE HEMOHUMaHUE MpoOsiemMbl. OO0yJaronyiics He BBITOJHIII CBOM 3aJaud WM BBIIOIHUI
JUIIb OTJENIbHBIE HECYIIECTBEHHBIE opydYeHus. JJoKyMeHTalus He claHa.

5.1.4. IlepeyeHb NPUMEPHBIX BOIPOCOB K 3K3aMeHy (koHTposnupyemble komnerenuuu [IKC-5.1, IIKC-5.2):

OCHOBHbBIE T€HETUYECKHE MTPOLIECCHI B KJIETKaX MUKPOOPIaHU3MOB U UX PETYIISLIHUA.

MexaHu3MBbI 00IIEH U CalT-CrieUPUIECKO PeKOMOWHAIIH

TpaHckpumms u ee peryasuus Ha pa3iIuuHbIX YPOBHSX.

MeTobl reHeTHYeCKOTo 0OMeHa

I'enetnueckas TpaHchopmanys, IpUpoIHas U UHyLIUPOBAHHASL.

OOmue mpeacTaBieHUs 0 MUKpOOHOM Merabonm3Mme. [loHsTHe karabonu3Ma u aHabonm3ma, 00-

11e MeTaboIMYecKue MpeIecCTBEeHHUKH, IIepeaya SHEPIHH B KJIeTKax.

7. llentpanbubiii MeTabosu3M E.coli npu pocTe Ha IIOK03€ U ApYTUX caxapax.

8. Pa3HooOpazue u CTpyKTypa FeHOMOB IIPOKapUOT U 3yKapuoT.

9. Merosbl CEKBEHUPOBaHUS [IEPBOrO, BTOPOT0, TPETHETO MOKOJIEHUH.

10. MeToas! 00paboTKu 1aHHBIX cekBeHupoBaHus. KaprupoBanue punos. [louck myraruii.

11. Ananu3 nuddepeHnanbHOM SKCIIPECCUN TE€HOB.

12. buonornyeckue 6a3bl 1aHHbIX. [Tonck B Guonornyecknx 0a3zax JaHHBIX.

13. MeTtabonuyeckast HHXKEHEPHS — orpezesienne; GyHIaMeHTalbHash HapaBJIEHHOCTh HCCIIEIOBAHUN
U UX MpaKkTUYecKas 3HAYMMOCTb. DTalbl Pa3BUTHS, METOAOJIOIHYECKass OCHOBA M MPUHIMIIHAAb-
HbIE pa3INyusl.

14. TIpumeps! BBIIAIOLIMXCS YCIIEXOB COBPEMEHHOM MeTaboIMYecKol MHXKEHEepUH (CO3/1aHue MpoJy-
LIEHTOB aMUHOKHCIIOT, U3BECTHBIE MOHOMEPHI Ul CHUHTe3a nosmMepos (1,3-mpomanauon), aHTH-
6uotukoB (7-ADCA), nckyccTBeHHbIE MOHOMEpHI Uil CUHTE3a nonumepos (1,4-0yranaunon), ap-
TEeMHU3WHUH, OMOTOIUIMBO (M30-0yTaHOI)).

15. CoBpeMeHHbIE METOABI PEIAKTUPOBAHUS T€HOMOB MUKPOOPraHu3MoB. OT IUIa3MUAHBIX MOAU(U-
Kalui 710 paHJIOMM3aliU LENEBbIX MOCIeI0BaTeIbHOCTEH B XpOMOCOME HAa OCHOBE PEKOMOMHHU-
puHra c cenekuued (yCTOMYMBOCTh K aHTHMOMOTHKaM) W KOHTpa-cenekuuei (SacB, I-Scel,
CRISPR/Cas).

16. Kparkas xapakTeprucTHKa KOMIIOHEHTOB COBPEMEHHOI'O 3Tara UCCIIEJOBAaHUM CUCTEMHON MeTalo-
JIMYECKON MH)KEHEPUHN

17. Onpenenenue, 3a1a9u U 11T OMOIKOHOMUKH.

18. Otpacnu 6noskoHoMuKH. X conepxkanue 1 pa3BUTHE.

19. IlpakTueckoe NpuMeHEHNE U BIUSHUE OMO3KOHOMUKY Ha MPOU3BOICTBEHHBIE NPOLIECCHI.

20. INorenmuana pa3BUTUSI OMOIKOHOMHUKHU B MUPE - TPEH/IbI U BO3MOXKHOCTH.

21. OteuyecTBEHHbIE BO3MOKHOCTH Pa3BUTUSI OMOAPKOHOMUKH (C MO3UIIMHA HAyYHO-TEXHUYECKOIO, TeX-
HOJIOTUYECKOTO YpPOBHS, C OLIEHKOW MEPCHEKTUB OTEYECTBEHHBIX NMPOU3BOJICTBEHHBIX BO3MOXHO-
cTei).

22. Posb u MecTO OMOTEXHOJIOTHI B OMO’KOHOMUKE.

23. JIBoitHOE MprUMEHEHNE OMOTEXHOIOTHA.

24. buonornyeckas 6e30macHOCTb. KOHTpOIIb, HEraTUBHBIE CLIEHAPUH, CITOCOOBI ITPEIOTBPAILICHHS.

25. YcioBus NpUMEHEHUs] OMOTEXHOJIOTHI B Pa3JIMYHBIX OTPACISIX U NEPCIIEKTUBBI UX PA3BUTHA.

S e e
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26. 3HaueHue 6UoMIpenapaToB B 100bIUE YITIEBOIOPOTHOTO CHIPhS U IOTEHIIMANE €0 epepaboTKH.
27. Bnusiuue ESG Ha pbIHOK - OIIEHKA PUCKOB, HHTErPALUs, BO3MOKHOCTH.

28. lnnukatopsl yCTOWYUBOTO pa3BUTHs. POpMUPOBAHKE U POJIb PEUTHUHTA.

29. OnpeneneHye LITaMMOB, UX I'PYIIIBI U XapaKTePHbIE 0COOEHHOCTH.

30. [emouka TEXHOIOTUYECKOTO MpoOIlecca.

31. Heo6xoaumoe obopyroBaHue A IPOU3BOACTBA OUOIPEnapaToB.

32. MeTtoabl BBIIENEHNS U OUUCTKU IPOAYKTOB OMOTEXHOIOT .

33. [lonsTne 1abopaTOpHBIN peraaMeHT. XapakTepHble OCOOCHHOCTH.

34. TloHsATHE NPOMBILUIEHHOTO perjlaMeHTa. XapaKTepHble OCOOEHHOCTH.

35. TpynHocTH MaclITaOMPOBaHMS TEXHOJIOTHH B YCIOBUAX KPYTHOTOHHAKHOI'O ITPOU3BO/ICTBA.

Kpumepuu ghopmuposanusn oyenox no npomexdcymouHoil ammecmayuu:

«omauunoy (30 OaIOB) — MOJYYalOT OOYdYaAIOUIMECs, KOTOpbIE CBOOOJHO OPHEHTHPYIOTCS B
MaTepHaie ¥ oTBeqaroT 0e3 3arpynHeHuid. OOydarommiics crmocoObeH K BBIMOJHEHUIO CIOXHBIX 3a71a-
HUI, TIOCTAHOBKE IIeJIeld M BBIOOpE MyTel WX peanm3anuu. Pabota BBITIOIHEHA MOJHOCTBIO O€3 OIlu-
00k, pemeHo 100% 3amxanuii;

«xopowo» (20 6aIOB) — MONIyYaroT 00YYArOIIUECs, KOTOPhIE OTHOCHTEIBLHO IOJIHO OPHEHTH-
pYyIOTCSL B Marepuaie, OTBEYalOT 0e3 3aTpyJHEHHUH, JOMYyCKAaIT HE3HAYMTEIFHOE KOJIMYECTBO OIIH-
00k. OOy4aromuiics crocoOeH K BBITOJHEHUIO CIIOXKHBIX 3aaHuid. PaboTa BBINONIHEHA MMOJHOCTBIO, HO
UMEIOTCsl He Oosiee OAHOM Herpy0oil omuOKM M OJHOro Hejqouera, He Oosiee Tpex HenoueToB. Jlo-
MYCKAIOTCSl HE3HAYUTENIbHbIE HETOYHOCTU NPHU pellieHuH 3aaad, perieHo 70% 3anad;

«yoosnemeopumenvno» (10 6amioB) — monyyaroT 0oOydarouiuecs, y KOTOPBIX HEJ0CTaTOYHO
BBICOK YPOBEHb BJaJICHHS MaTepuaioM. B mpoliecce oTBeTa Ha dK3aMEHE JOMYCKAIOTCS OUIMOKUA U
3aTpyJHEHUs NPU U3JI0KEHUU Marepuasa. OOyuaroluiicsi MpaBWIbHO BBINOJIHWI HE MeHee 2/3 Bcei
paboThl WK JOMycTU He OoJyiee oHOW rpy0oil ommOKN U JBYX HEAOYETOB, HE Oosee oHON rpyboii
U OJHOW HerpyOoi ommOku, He Ooyiee TpeX HErpyObIX OIMMOOK, OJHOW HerpyOoii. OOydarormmiics
3aTpyIHSETCS C TMPAaBUIBHOW OIIEHKOW MPEANOKEHHOM 3a7auu, JaeT HEMOJHBIA OTBET, pemeHo 55%
3ajay;

«Heyooenemeopumensvno» (Menee 10 6amioB) — momy4yaroT oOydaroluecs, KOTOpble J0MycKa-
10T 3HAYUTENIbHBIC OMUOKU. OOyJaromMiicss UMEET JIMITh HAYaJbHYI0 CTCTICHb OPHECHTAIlUH B MaTEpH-
ane. B pabore yncno ommOOK ¥ HEAOYETOB MPEBBICHIO HOPMY ISl OLEHKH 3 WM MPaBUJIBHO BBINOJ-
HeHO MeHee 2/3 Bcelt paboTel. OOyJarONIMIiCS JaeT HEBEPHYIO OLICHKY CHTYaIluu, perieHo meree S0%
3a/ad.

6. Metoauyeckne MaTepUaJibl, ONpenesiiOlIMe MPoUeIypPbl OLEHUBAHUS 3HAHMWIA,
YMeHMid, HABBIKOB M (WJIH) ONBITA 1eATEeJbHOCTH

MaxkcumanbHas cymma (100 6amnoB), Habupaemast CTYACHTOM MO AUCHUIUIMHE BKIIOYAET
JIB€ COCTaBJISAOILIHE!

— nepeas cocmasnAowas — OLIEHKa PEryIspHOCTH, CBOEBPEMEHHOCTH M KayecTBa BbI-
MIOJIHEHUSI CTYJIEHTOM y4eOHOW pabOoThI MO0 M3YYEHUIO AUCITUIUIMHBI B TEUEHHWE Tepruoaa H3yde-
HUS JUCIUIUIMHBI (CEMECTpa, UM HECKOIBKUX ceMecTpoB) (cymma — He Oonee 70 Gamno). ban-
JIbI, XapaKTEePU3YIOIIUE YCIIEBAEMOCTh CTY/ICHTa 10 JTUCIUIIINHE, HAOMPaIOTCs UM B TEUCHUE BCe-
ro nieproia O0y4eHHs 3a H3yYeHHE OT/IENbHBIX TEM U BBITIOJTHEHHE OTJEIBHBIX BUOB padoT.

— emopas cocmasnAowas — OUeHKa 3HaHUN CTyJIeHTa MO pe3ysibTaTaM IMpPOMEXYTOYHON
arrectanuu (He 6omee 30 —6amioB).

Kputepuem ouenku ypoBHs chOpMHUPOBAHHOCTHM KOMIIETEHLUH B pamKax y4eOHOH nuc-
LUUIUTMHBI ABJISAETCSA SK3aMEH.

Ilenvto npomesrcymounvix ammecmayuii NO JUCUUIUIMHE SIBISETCS OLEHKAa KadecTBa
OCBOEHHS TUCIUTLINHBI 00 y4aIOIUMUCS.

Kpumepuu oyenku kauecmea 0ceoeHus OucCyuniunbl

Ouyenka «omauyno» — om 91 0o 100 6annoé — TeOpEeTHUECKOE CONEpP)KAaHHE Kypca
OCBOEHO TIOJTHOCTHIO, 0e3 TpoOenoB, HEOOXOAUMBIC MPAKTUYSCKHE HABBIKK PAbOTHI C OCBOCH-
HBIM MaTepuajioM copMupoBaHbl. Bce mnpemycMOTpeHHBIE MpOrpaMMoi OOydeHUs ydeOHBIC
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3aJJaHUsl BBIIIOJHEHBI, KAYECTBO MX BBIOJHEHHUS OLEHEHO YUCIOM OayuloB, ONM3KHUM K MAaKCH-
ManbHOMYy. Ha sK3aMeHe CTyAeHT AEMOHCTPUpPYET TIIyOOKHEe 3HAHHS IMPEeIyCMOTPEHHOTO Ipo-
rpaMMOi Marepuaia, yMEeT YeTKO, JJAKOHUYHO U JIOTUYECKU I10CIIEJOBATEIBHO OTBEUaTh HA IIO-
CTaBJICHHBIE BOIIPOCHI.

Ouyenka «xopouwroy — om 81 0o 90 6annoe — TeOPETUUECKOE COAECPKAHUE Kypca OCBOe-
HO, HEOOXOAMMBIE MPAKTHUYECKHWE HaBBIKU PabOThl cPOPMHUPOBAHBI, BBHIIOJHEHHbIE YdeOHBIE 3a-
JaHUSL COJAEP)KaT HEe3HAuuTeNlbHble OmuOKH. Ha 3K3aMeHe CTyneHT OeMOHCTpPUPYET TBEpIOoe
3HaHUS OCHOBHOT'O (IIPOrpaMMHOI0) Marepuala, yMeeT 4eTKO, IPaMOTHO, 03 CYIECTBEHHBIX He-
TOYHOCTEN OTBEYaTh HA IIOCTABJIEHHBIE BOIIPOCHI.

Ouyenka «yoosnemeopumenbHo» — om 61 0o 80 6annoé — TeopeTHUECKOE COJEPKAHUE
Kypca OCBOEHO HE IOJHOCTHbIO, HEOOXOJMMbIC MPAKTUUYECKUE HABBIKM PaOOTHI CHOPMUPOBAHBI
YaCTUYHO, BBINOJHEHHBbIE Y4eOHBbIC 3a/aHusi colepkaT rpyosie ommOku. Ha sk3ameHne cTyneHT
JEMOHCTPUPYET 3HAHUE TOJIBKO OCHOBHOI'O MAaTepuana, OTBETHI COAEpXkAaT HETOYHOCTH, CJ1ado
apryMeHTUPOBaHbl, HapyIlIeHa MTOCJIEeI0BATEIbHOCTh U3JI0KEHNUS MaTepraa

Ouyenka «HneyoosnemeopumebHo» — om 36 0o 60 6annoe — TEOPETUUECKOE COIEpIKa-
HHUE Kypca HE OCBOEHO, HEOOXOAMMBbIC MPAKTHUECKHE HABBIKM pabOTHl HE C(HOPMUPOBAHBI, BbI-
MOJTHEHHBIE Y4eOHbIEe 3a/laHusl COAEpKaT TpyOble OMIMOKH, OMOTHHUTEIbHAS CAMOCTOSTENIbHAS
paboTa HajJ MaTepua’oM Kypca He MPUBEIET K CYHIECTBEHHOMY IMOBBIIIEHUIO KadecTBa BBION-
HEHMs Y4eOHBIX 3a7aHuil. Ha sKk3aMeHe CTyJqeHT IeMOHCTPUPYET He3HAHWE 3HAYUTENbHON YacTh
MaTepuana, CYIIECTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCHI, HEYMEHHE OPUEHTUPOBATHCS B
MaTepuaie, He3HaHUE OCHOBHBIX MOHSATHI JUCIUIUIMHBL.

Tunosble 3aganus, obecnieunBaomue popmuposanne komnerenumi /[/KC-5.1, IIKC-
5.2 mpencrasJjieHsl B Ta0auue 7.

Ta6auna 7. Pesyabrarbl 0ocBOeHHs y4eOHOM JMCIUILVIMHBI, OJIesKallie POBepKe

PesyabTaTsl 00yueHus

OCHOBHBIE NOKA3aTeJH OIEHKH Bu o1ieHOYHOT 0
pe3yJIbTATOB 00yYeHHs MaTepHaJia, odec-

(KoMIeTeHITuM)

neyusawumue ¢op-
MHPOBAHUE KOM-
neTeHmui

IKC - 5.1. Bumaners

HaBbIKAaMU pabOTHI ¢ OMOJIOTH-
YeCKUMH 0a3aMH JIaHHBIX; aHa-
JN3a PBIHKA, OLIEHKH MHPOBBIX
TPEHJIOB U TIO3HIIHOHUPOBAHUS
OTEYECTBEHHBIX BO3MOXKHOCTEU
B Pa3BUTUH TI0O JTaHHOMY
HANPaBIICHUIO;  OMpeACTCHUS
MyTel pa3BUTHUSA OMOPKOHOMHU-
KM C Y4eTOM IMpOaHaIH3UPO-
BaHHBIX PHCKOB.
IKC - 5.2. Kputnuecku aHaiu-
3upoBaTh WHGOPMAIUIO B 00JIa-
CTH TEHETHUYECKUX TEXHOJOTHH,
UCTIOJIb3YEMBIX B TPOMBIIIIICH-
HBIX OMOTEXHOJOTHSIX U JeNaTh
BBIBOJIbI, OCHOBBIBAsICh Ha TOJTY-
YeHHOU MH(pOpMAIIH

3naem:

- COBPEMEHHOE COCTOSIHHUE Me-
TOJIOB «PEAAKTHUPOBAHUSN» Te-
HOMOB MHUKPOOPTaHH3MOB;

- METOJbl CEKBEHHPOBAHUS H
MeTOAbl 00pabOTKH JaHHBIX Ce-
KBEHHPOBAHUS;

- OCHOBBI ME€TOJIa aHaIn3a Iud-
(bepeHnnanbHOM 3KCIIPECCUn
TCHOB;, TCOPHIO BBIPABHHBAHUS
MOCJIE0BATEIILHOCTEH;

- METOJOJIOTUYECKYIO OCHOBY
MeTaboIMUeCKOi HHKEHEPUH;

- 0a30BbIC TIPHUHIIMITBI, KPUTE-
pUU U MapamMeTpbl YCTOMYHUBOTO
pa3BHTHS,

- TIO3UIUI0 OMO’KOHOMHKHU M €€
pOJIb B TPOMBINIJICHHBIX OHO-
TEXHOJIOTHSIX;

- OCHOBHBIC TIPUHIIUIIBI H KOM-
IMOHEHThl OMOTEXHOJOTMYECKHX
MPOIIECCOB TOMy4YeHus1 apma-

Tunosele OIEHOYHBIE MaTe-
puanbl JUisi YCTHOrO OIpoca
(pazmen 5.1.1)

Tunosele OIEHOYHBIE MaTe-
puanbl JUisi YCTHOrO OINpoca
(pazmen 5.1.1)

THUIIOBBIE TECTOBBIE 3aJJaHMS
(pazmen 5.2.2.);

MPUMEPHBIE TEMBbI JOKJIAJ0B
(pazmen 5.1.5);

THUIIOBBIE OLICHOYHBIE MaTe-
pHalbl K 9K3aMeHy (pasaen
5.2)

Tunosele OIEHOYHBIE MaTe-
puanbl JUisi YCTHOTO OIpoca
(pazmen 5.1.1)

THUIIOBBIC TECTOBBIC 3a/IaHUS
(pazmen 5.2.2.);

MPUMEPHBIE TEMBbI JOKJIAJ0B
(pazmen 5.1.5);

TUIOBBIE OLICHOYHBIC MaTe-
puaiel K SK3aMeHy (paszmen
5.2)
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LEBTHYECKUX CYOCTaHLIMU U Je-
KapCTBEHHBIX MPETapaToB;

- OCHOBHbIE€ TPeOOBaHUS K MHUK-
poOpraHM3MaM W MHUKPOOHBIM
cooOmiecTBaM, UCIOIb3yEMBbIM B
OMOTEXHOJIOTHSX;

OCHOBBI M€TO/Ia U OOIIyI0 cTpa-
TETUI0 KOHCTPYMPOBAHUS TIPO-
MBIIUICHHBIX ITAMMOB-
MPOIYIICHTOB;

- TIpeaMeT, LeNu U 3a/1a4H TeX-
HOJIOTUM MHKPOOHOTO CHHTE3a
KJIETOYHBIX METa0OJUTOB C HC-
MOJIb30BaHUEM TCHETUYCCKU
W3MEHEHHBIX MHUKPOOPTaHU3MOB
U (epMEHTAIIMOHHBIX arapa-
TOB;

- OCHOBBI M TEOPHUID METOJIOB
0a30BbIX J1aOOPATOPHBIX HCCIIe-
JIOBaHUIl B O0JIaCTH TE€HETHYe-
CKOM MOIU(PUKAINUNA TPOMBIIII-
JICHHBIX MHUKPOOPTaHU3MOB;

- TIOHATHE MeTaboJIM3Ma C TOY-
KH 3pEHHs] MUCTOYHHMKA COCIUHE-
HUH C BBICOKMM DPBIHOYHBIM I10O-
TEHIIMAJIOM; MHPOBBIC TPEHIIbI
pa3BUTHS OMO’KOHOMMKH; OCO-
OEHHOCTH OMOTEXHOJIOIMYECKHX
MPOLIECCOB MONy4deHus Qapma-
LEBTHYECKUX CyOCTaHIUI M Je-
KapCTBEHHBIX TIpenapaToB; I0-
TEeHIMald T1epepaboTKu  oTeye-
CTBEHHOTO YTJIEBOI0POIHOTO
CBIPBSI;

- OCHOBBI TEXHOJIOTHH, yBeIu-
YUBAIONINX IMOTCHIINAT BHYTPH-
MJIaCTOBOM SHEPTHUH;

- 0 TIOTEHIUATBHBIX UCTOUYHUKAX
3arpsi3HEHUS TOA3EMHBIX BOJ U
areHTax IO YAaJeHHI0 OUOTeH-
HBIX 3JIEMEHTOB.

Ymeer:

- pa3pabaThIBaTh CTpaTETHu CO-
BPEMEHHOI'0 KOHCTPYHPOBAHUS
HITaMMa-MpOYIEHTa;

- IPOBOJUTH (UIOTCHETUYECKUI
aHaJIN3 MOCJIeJ0BATEIbHOCTEH;
aHaJM3UPOBaTh JIaHHBIE CEKBe-
HUPOBAaHUSI HOBOTO IOKOJICHHS,
quTaTh n AHAJIU3UPOBATH
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FASTQ daiinsr;

- JenaTh BBIBOJBI O poJin OWO-
SKOHOMHKM B  OOCCIIEUCHHH
YCTOMYHBOTO Pa3BUTHS;
apryMEHTHPOBAaTh CBOKO II03M-
U0 10 BONPOCY MPEUMYIIECTB
U HEIOCTAaTKOB HCIIOJb30BaHUS
OMOTEXHONOTHIA ISl PELICHUS
po0JIeM PKOJIOTHH;

- aHATU3HUPOBATh SKOHOMHYE-
CKHE, TIPaBOBbIE M DKOJIOTHYE-
CKHE aCIIeKThl OMOTEXHOJIOTHYe-
CKOT'0 IMPOM3BOJICTBA (hapmMarieB-
TUYECKUX CyOCTaHLUUH U JeKap-
CTBEHHBIX MPEIapaToB;

- paborath ¢ 0a3amMH JaHHBIX Te-
HETUYECKHMX IIOCJICA0BATEIbHO-
CTEH;

- aHanM3upoBaTh  IPPEKTHB-
HOCTh TpaHC(EKIUH BBIpAIICH-
HBIX KOJIOHHI; BBIINOJHATH aHa-
U3 YpOBHEH 3Kcmpeccuu Oenka;
npooauth II[[P-anamu3 s

IOATBCPIKACHUA CTPYKTYPhI
BCTaBKH T€HETHYECKOH IOCe-
JOBaTCIbHOCTU,

- OIIPEJCIIATH MOTECHIMAT PA3BH-
TS OMOPKOHOMHUKH U €€ Tpe-
UMYIIECTBA,;

- ONpEACTATh POJIb U TEPCIICK-
TUBBI Pa3BUTHUS OMOTEXHOJIOTHI
B OMOPKOHOMUKE;

- MacuTabupoBaTh pa3padarbl-
BaeMble J1a0OpaTOpHbIE TEXHO-
JIOTHUH,

Baapneer:
- UHTCTpalH IMOJTYYCHHBIX 3HaA-

HUI B TIPOCKTHYIO 3a/1a4y ITOCTPOCHUS
MHOXXECTBEHHBIX BBIPaBHUBaHWI;, pa-
0OTBI C OMOJIOTHYECKUMH Oa3zamMy JaH-
HBIX;

- aHaJM3a PbIHKA, OLIEHKH MHUPO-
BBIX TPEHIOB W IO3UIIMOHHPOBAHUS
OTEYECTBEHHBIX BO3MOXKHOCTEH B pas-
BUTHH T10 TAHHOMY HallpaBJICHUIO;

- OIIPEJCIICHUs IIyTEeN Pa3BUTHS
OMOPKOHOMHUKH C YYE€TOM IIPOaHATH3U-
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POBaHHBIX PHUCKOB.

- paboTBI B 001aCTH reHeTHYe-
CKOM MOJU(UKALUN TPOMBIIUICHHBIX
MUKpPOOPTaHU3MOB; ITPOBEICHUS
TpaHC(EKIUH MJIa3MU/IBI B KIIETKY;

- OIICHUBAHUS KOMIIETEHTHOCTH
KJIETOK U 3 (PEKTUBHOCTH TpaHCHEK-
LHn;

- paznenenus pparmentoB JJHK
METO/IOM Tellb AIEKTpodopesa;

- pabOTBI METOJJOM aMILTU(UKa-
nuu pparmenta JJTHK ¢ mmazmuasr me-
toaowm IIIIP;

- pabOThI METOJIOM pa3pe3aHus
u cuimBanus Monexkyins! JIHK;

- paboThI ¢ IporpaMmamu mpo-
CMOTpa, aHaJIn3a U peIaKTUPOBAHUS
1a3Mul, OaHKaMU T'eéHEeTHYECKHX TO-
clenoBaTeNbHOCTEN; 0TOOpa peKoMOu-
HAHTHOTO IITaMMa 1o (pepMEHTATHBHON
AKTUBHOCTH.

- OLIEHKH (P (HEKTUBHOCTH TPO-
ecca,

- aHaJM3a UCMOJIb3YEMbIX TEX-
HOJIOTUM C TOYKHU 3PEHHUSI BIUSHUS Ha

OKPYKAIOIIYIO CPENy.

7. YueOHO-MeTOAUYECKOE o0ecnmeueHne UCHNILIUHbI

7.1. Ocnosnas numepamypa:
1. Jle6aboB B.T'., Jlupmmir B.A. buorexnonorus. B 8 xkuurax. Ka. 2. CoBpeMeHHbIE METO/IBI CO3/1a-
HUS TPOMBIIIICHHBIX IITAMMOB MUKPOOPTaHU3MOB:
yue6. mocobue. M., Beiciias mkona, 2013.

2. byposa T.E., Dxosnornueckas 6MoTexHoaorus [D1eKTpoHHbIH pecypc]: yueb. nmocodue / T.E. by-
poBa, O.b. UBanuenko - CII6. : THOP/I, 2018.

3. OpexoB C.H. ®apmaneruueckass OMOTEXHOJOTHS. PyKOBOACTBO K MPaKTHUECKUM 3aHSTHUSM.
VYu4e6.H0e mocobue / [Tox pen. B.A. beikoBa, A.B. Karnuackoro. Mocksa: [DOTAP-Menua, 2013.

4, Koporuenko U. C. buopemennanus : yue6Hoe nocodbue / M. C. Koporuenko. — KpacHospck:
Kpacl’'AY, 2020.

5. UYeunna, O. H. OOmas 6uotexHonorus : yueoOHoe mocodue s By30B . — 2-€ U31., mepepad. u
non. — Mocksa : M3narensctBo FOpaiit, 2019.

6. Maxkcumos I'. B., B. H. Bacunenko, A. 1. Kiinmenko u np Teopernueckue M ImpakTUUYECKHE ac-

MEeKTHI UCIIOIH30BaHUS OMOTEXHOJIOTUN U TeHHOU WHKeHepuu, u3a. A [1u Op Meaua, 2018.

7.2. /lonoanumenvuan tumepamypa

1. Ansbeptrc bproc, bpeii Jlennuc, XomnkwH Kapen, JIxoHcon Amnexcauap, JIstouc JIxynmas,
P>¢pd Maptus, Pobeptc Keiir, Yonrep [Turep. OCHOBBI MOJIEKYIISIPHOI

ouonorun kietku. M., JlabopaTopus 3nanuii. 2018.

2. Kpebc Ix., lonamreiin 3., Kunnarpuk C. I'ensl no JIstouny (nmepesos 10-ro anrin. uzganus). M.,

JlaGoparopus 3nanmii. 2017.
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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 rnaBras monekyna. Ot crpykrypsl JJHK k Ouomenumumue XXI
Beka. M., AnbrniHa HOH-UKIIH. 2018.

7.3. Ilepuoouueckue uzoanus
1. 'eneruka — 6ubmuorexa KbI'Y.
2. N3Bectust PAH: cepust Ononorunueckas - — oubnnorexa KbI'Y.
3. U3Bectus By3oB. CeBepo-KaBkasckuii pernon EctecTtBennbie Hayku — Oubaunorexa KBI'Y.

7.4. Humepnem-pecypcol
[Ipn m3ydeHnn AUCHUTIIMHBI « @HETUKA M T€HETUYECKHE TEXHOJIOTUW B MPOMBIIIICHHON OHO-
TEXHOJIOTUK» oOyJaroluecs: ooecreyeHbl T0CTyrnoM (yAaleHHbIH JOCTYI) K pecypcam:

http://geneticsinfo.ru - http://geneticsinfo.ru/category/rasteniya
http://www.bionet.nsc.ru - http://www.bionet.nsc.ru/vogis/vestnik.php?f=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 ykazanus no npo6edeHuI0 pasnudHulX yY4eOHbIX 3aHAmuUl, K Kypcoeo-
MY RPOEKMUPOBCAHUIO U OPYZUM GUOAM CAMOCHIOAMENbHOU PAdOmbl.

VYyeOnas pabora no gucuumuimHe «['eHeTHKa M TeHeTUYEeCKHe TEXHOJOTHH B MPOMBIILICHHON
OMOTEXHOJIOTUN» COCTOUT M3 KOHTAaKTHOW paboThl (JIEKIMH, Ja0OpaTOpHbIE 3aHATUS) U CAMOCTOSATENb-
HOM paboThl. Jlods KOHTAKTHOM Yy4eOHOW paboThl B 0OlIeM oObeMe BPEMEHH, OTBEJACHHOM st
W3YYCHUS JUCHUIUIMHBI, cocTaBisier 62,5 % (B ToM yucie JEKIUOHHBIX 3aHsaAThuil — 20 .8 %, na-
O6opartopHbix 3aHaTHi — 20.8%, cemuHapckue 3aHsaTHS — 20,8%), OIS CaMOCTOSATEIBHOW PabOThI —
31.5 %. CooTHOIIEHUE JEKIIMOHHBIX, CEMUHAPCKUX, Ja0OPATOPHBIX M MPAKTHUYECKUX 3aHSATHHA K 00-
IIeMYy KOJIMYECTBY YaCOB COOTBETCTBYET yueOHOMY IUIaHy HampasieHuto noarorosku 04.03.01 Xumus.

JUis MOATOTOBKM K MPAKTHUECKUM 3aHATHSAM HEOOXOJMMO PpacCMOTPETh KOHTPOJIbHBIE BO-
IPOCHI, PH HEOOXOAMMOCTH OOPAaTUTHCS K PEKOMEHAYEeMOH JuTepaType, 3amMcaTh HEMOHSTHbBIE MO-
MEHTBI B BOIIPOCAX JJIsl YSCHEHUS UX Ha MPEACTOSIEM 3aHATHH.

Memoouueckue pekomenoayuu no usyuyenuto Ooucyunaunwvt «l'enemuka u cenemuueckue
MEXHON02UU 8 NPOMBIULICHHOU OUOMEXHOI02UWY 0715 00YHaAloWUXCA

Ilens kypca - (OpMUpOBaHHME CUCTEMbI 3HAHMH B 0O0JACTH TE€HETHU KU ; MNapalieNIbHOE C
TEOPETUYECKOM MOArOTOBKOW NMPAKTUYECKOE 3aKPEIUIEHNE 3HAHUN U HAaBBIKOB T'€HETUYECKHX METOMOB.

[Tpuctynasg K W3y4yeHHIO AMCUMIUIMHBI, 0OydarolieMycs HEOOXOIMMO O3HAKOMHUTBLCS C Tema-
TUYECKUM IUIAHOM 3aHATHH, CIIUCKOM PEKOMEHJIOBaHHOW yueOHOH maurepaTypbl. CreayeTr ysCHHUTH
MOCJIEI0BATENIbHOCTh BBIMOJIHEHUSI MHIMBUIYAIbHBIX YUEOHBIX 3aJlaHUIl, 3aHECTH B CBOIO pPabOUYIO
TeTpajb TEMbl U CPOKH IPOBEICHUS CEMUHApOB, HANMCaHUs Y4eOHBIX M TBOpUeckux paboT. Ilpu
W3YYEHUU IUCLUUIUIMHBI, O0yJarolyecs BBIIOJIHSIOT CIEIYIOIIMe 3aJaHus: U3y4daloT PEeKOMEHOBaH-
HYIO Y4eOHYIO U Hay4HYIO JUTEPaTypy; MUIIYT KOHTPOJIbHBIE PAaOOTHI, TOTOBST JOKIIAAbI U COOOIICHHUS
K IMPAKTUYECKUM 3aHSATHSIM; BBITIOJIHSIIOT CaMOCTOSITEIIbHbIE TBOPUYECKHE PaOOThl, yU4aCTBYIOT B BBIIOJI-
HEHUU MPAKTUYECKUX 3aJaHUi. YPOBEHb M INTyOMHA YCBOEHUS IMCLUILTUHBI 3aBUCAT OT aKTHUBHOH U
CUCTeMAaTH4ecKOM pabOThl Ha JIEKUHUAX, U3YUYEHUS PEKOMEHJOBAHHOW JIUTEpaTyphl, BHIIOJHEHUS KOH-
TPOJIHBIX TMHMCHMEHHBIX 3a/1aHHUH

Kypc u3ydaercs Ha JeKIUSIX, CEeMHHapaxX, MPH CaMOCTOSATENbHOM M HMHIUBUAYAIbHOH pabo-
Te oOyuaromuxcsa. OOyJaronuiics A MOJTHOTO OCBOCHUS MaTepualla JIOJDKEH He MPOIYCKaTh 3aHSTHS
U aKTMBHO YYacTBOBaTh B yueOHOM mporiecce. JIeKIuu BKIIOYAlOT BCE TEMbI U OCHOBHBIE BOIPOCHI
TEOPUM M TPAKTUKU CTpaxoBaHus. i MakcUMalbHOW S(PQPEKTUBHOCTH M3Y4eHUS HEOOXOAUMO MO-
CTOSIHHO BECTHM KOHCIIEKT JIEKLUH, 3HaTh PEKOMEHJIyeMYIO IpernojiaBaTelieM JIUTEpaTypy, MO3BOJISIO-
IIyIO JIOTIOJHUTh 3HAHUS W JIydIlle TOATOTOBUTHCS K JJa0OPATOPHBIM 3aHITHSM.

B cootBercTBUMU ¢ y4eOHBIM IJIAHOM Ha KaXXIYIO TEMY BBIJIEIEHO HEOOXOAMMOE KOJIMYECTBO
4acoOB NPAKTHUYECKUX 3aHATHH, KOTOpBIE MPOBOIATCS B COOTBETCTBUU C BOIPOCAMM, PEKOMEHIOBAH-
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HBIMH K M3Y4YECHHIO 1O ONpeseieHHbIM TeMaM. O0ydaronirecss JODKHBI PEryIsipHO TOTOBUTHCA K J1abo-
pPaTOPHBIM 3aHSATHSM M y4acTBOBAaTh B OOCYXJE€HUU BOMpocoB. [Ipm MOATrOTOBKE K 3aHATHSAM CIETyeT
PYKOBOJICTBOBATbCA KOHCIIEKTOM JIEKIIMA M PEKOMEHJOBAaHHOW JmrTeparypor. Temarnueckuil IUIaH
TUCHUIUTNHBL, Y4eOHO-METOIMYECKHEe MaTepuaibl, a TakkKe CIHCOK PEKOMEHIOBAaHHOW JUTEpaTypbl
IpUBEJICHBI B paboueil mporpamMme

B xoxe u3ydeHus AMCUUIUIMHBI OOYyYalOUIMICS HUMEET BO3MOKHOCTb MOJTrOTOBUTH pedepar
1o BBIOpaHHOHM M3 MpeIokeHHoro B Paboueil mporpamme cnucka teme. BpicTyruieHue ¢ IOKIaaoM
no pedepary B Tpymie NpoBOIUTCS B (popMme MHpe3eHTAlUH C HCHOJIb30BaHHUEM MYJIbTUMEAUUHOMN
TEXHUKHU.

Memoouueckue pexkomenoayuu npu paoome HAO0 KOHCHEKMOM 60 8PeMs NPOBeOeHUs JIeK-
uuu

B mnpomecce eKIMOHHBIX 3aHATUHN 1eIecOo00pa3HO KOHCIEKTHPOBATh YUeOHBIA MaTepual.
Jis 3TOTO MCHOJB3YIOTCS OOIIME U YTBEPAMBIINECS B MPAKTHKE MPAaBUIIA, U MIPUEMbl KOHCIEKTHPOBA-
HUS JIEKLIUH:

KoncnekrupoBanue JIeKUUd BEAETCA B CHEUUAIbHO OTBEACHHOM ISl ATOTO TETPaiu, KaxKIblil
JUCT KOTOPOM MOJKeH MMETh IOJsI, Ha KOTOPBIX JAENAlOTCS MOMETKH U3 PEKOMEHIOBAaHHOM JHuTepa-
TYpBl, TOMOJIHSIONINE MaTeprall IPOCIYIIaHHOMN JIEKIUH, a TAKXKE IMOJAYEPKUBAIOIINE 0COOYIO0 Ba)KHOCTh
T€X UM UHBIX TEOPETUYECKUX MOJIOKEHUH.

[lenecooOpa3HO 3aMUCHIBATh TEMY W IUIaH JICKIWH, PEKOMEHyEeMYIO JINTEpaTypy K Teme. 3amu-
CH Ppa3JIesiOB JIEKIIMU JOJDKHBI MMETh 3aroJIOBKH, TOJ3arojOBKH, KpacHble CTpOKU. [[1s BwlAeneHUs
pa3aesioB, BBIBOJOB, OIPENENECHUN, OCHOBHBIX HJAEH MOXKHO HCIIOJNb30BATh LIBETHBIE KapaHAAIIU U
domacTepsl.

Ha3BanHble B JIEKIIMU CCHUIKM Ha IEPBOMCTOYHMKH HA/I0 MOMETUTH Ha IOJIAX, YTOOBI IPU CaMo-
CTOATENbHON paboTe HAWTH M BOMCATh MX. B KOHCIEKTE JOCIOBHO 3alKCHIBAIOTCS OINpPEACTICHUS
NOHATUHN, KaTeropuil M 3akoHOB. OCTaJbHOE JOJKHO OBITh 3allUCAHO CBOMMHM CJIOBAMHU.

KaxxgoMy cTyneHTy HeoOXOAMMO BbIpaOOTaTh W MCMONb30BATh JOMYCTUMBIE COKpAIllEHUs
HanOoJiee pacIpOCTPAHEHHBIX TEPMUHOB U ITOHATHI.

Memoouueckue pekomenoayuu no nOO20MoOEKe K 1a00pamopHvIM 3aHAMUAM

JlaGopaTopHble 3aHATHS — COCTaBHas yacTh y4eOHOro mpoliecca, rpynmnoBas ¢opma 3aHATHH
IpU aKTHBHOM Y4YacTUHU CTyneHTOB. JlabopaTopHble 3aHATHS CIIOCOOCTBYIOT YITTyOJIEHHOMY H3yde-
HUIO HauboJiee CIIOKHBIX MPOOJeM HayKH M CIyXaT OCHOBHOM (OpMOI MOABEIEHHS UTOTOB CaMO-
CTOATENbHON paboThl oOywaroumxcs. Llenbio mNpakTUUECKUX 3aHATUN SBISETCS YIrayOleHue W 3a-
KpeIjIeHne TeOPETUYECKUX 3HAHWH, MOTyYeHHBIX O0YYaroIMMMCS HA JIKIUSAX M B MPOLIECCE CaMOCTO-
ATENbHOTO M3y4eHHUs y4yeOHOro marepuana, a, cleJ0BaTelbHO, (POPMUPOBAHUE Yy HUX OIPEIEICHHBIX
YMEHUI U HABBIKOB.

B xozme moAroroBkM K CEMHHAapCKOMY 3aHSATHIO HEOOXOAMMO IMPOYMTATH KOHCHEKT JIEKLUH,
M3YYUTh OCHOBHYIO JINTE€PATYPy, O3HAKOMHUTBCS C JOMOJHUTEIBHOW JIMTEPATypOil, BBINOIHUTH BbIJAH-
Hble npenojgasarenem JlabopatopHsle 3aaanus. Ilpu 3ToM ydecTh pekOMeHIAalMM TpernojaBaTens u
TpeOoBaHus mporpaMmebl. [lopabaTeiBaTh CBOM KOHCHEKT JIEKIIMH, Jieiasi B HEM COOTBETCTBYIOIIUE 3a-
MIUCH U3 JTUTEPATYPBHI.

XKenarenbHo mpu moArotoBke k JlabopaTopHBIM 3aHATUSAM IO JAUCHUILIMHE OJHOBPEMEHHO
HCIOJIb30BaTh HECKOJIBKO UCTOYHUKOB, PACKPHIBAIOIINX 33aHHbIE BOIIPOCHI.

Ha JlaGopaTopHbIX 3aHATHSX OOydYarolIuecs ydyaTcs I'PaMOTHO M3JIarath MpoOjeMbl, CBOOOIHO
BBICKA3bIBaTh CBOM MBICIH U CY)KJIEHHUS, pACCMaTPUBAIOT CUTYallMH, CIOCOOCTBYIOIINE PAa3BUTHUIO IPO-
¢deccuoHanbHOM KomnereHTHOCTU. CrenyeT MMeTh B BHIY, YTO IOJATOTOBKAa K IMPAKTUYECKOMY 3a-
HATHIO 3aBHCUT OT (OpMBI, MECTa MPOBEICHUSI CEMHUHApa, KOHKPETHBIX 3aJlaHUil M MopydeHHid. ITo
MOXeT OBITh HalMcaHue J0KIaa, pedepara (¢ MOCISTYIONMM HX 00CYKJICHUEM ), KOJUIOKBUYM.

Memoouueckue pexomenoayuu no Op2anu3aAuUU camocmoamenbHoil padomot

CamocrositenbHast pabora (mo B.M. Jlamio «camMoCTOSTENbHBIA — YENOBEK, WMEIOIIUNA CBOH
TBEp/bIE YOSKACHUS») OCYIIECTBISAETCS MPH BeeX (hopMax 0OydeHUs: OYHON U 3a0UHOM.

CamocrosiTenbHas paboTa 00y4aronuxcs - Cocod akTUBHOTO, IleJIeHapaBiIeHHOro npuolpere-

HUS CTYIEHTOM HOBBIX JUISl HETO 3HAHUI U yMEHHH 0e3 HemoCpeICTBEHHOIO YU4acTHs B 3TOM
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nporiecca npenozgasareneil. [IoBbIeHnE POJIM CAMOCTOSATENLHON PaboThl 00yJaromuxcs Mpu

IIPOBE/ICHUH PA3JIUYHBIX BUJOB YUEOHBIX 3aHATUI Mpearonaraer:

—  ONTHUMH3ALMIO METOJ0OB OOy4YEeHHs, BHEJIPEHHE B YUEOHBIH IpOIecC HOBBIX TEXHOJOIMH
0o0y4yeHHUs, MOBBIMIAOUIMX IPOU3BOAUTENBHOCTh TpyJa IpernojaBaTelis, aKTHUBHOE HCIOJIb30BaHHUE
WH(POPMAITMOHHBIX TEXHOJIOTHMA, TTO3BOJISIONIMX 00yJaronieMycs: B yI0OHOE JJii HEro BpeMsi OCBauBaTh
y4eOHBII MaTepua;

—  [IMPOKOE BHEIPEHUE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHME METOIMKH MPOBEJCHUS MPAKTHK M HAYYHO-HUCCIIEIOBATENbCKON pabdo-
Thl OOYYaIOIIMXCS, MOCKOJBbKY MMEHHO 3TH BHUIBI y4eOHOW pabOTHl B IEPBYIO OYepesb TOTOBST 00Y-
YAOIMXCS K CAMOCTOSATEIFHOMY BBITTOJIHEHHIO MPO(ECCHOHATIBHBIX 33/1a4;

—  MOJIEPHHU3AIIMIO CHCTEMBI KYypCOBOTO M IHUILNIOMHOTO IMPOEKTHPOBAHHS, KOTOpas OJDKHA
NOBBILIATH POJIb CTY/IEHTA B IOJ00pE MaTepraia, HOUCKE IyTel peleHus 3a1au.

CamocrosTenpHasi paboTa MPUBOAUT CTYAEHTA K TOJYYEHHIO HOBOTO 3HAHUS, YIOPSIOYCHHUIO
U YriyOJIEHUI0 MMEIOUIMXCSl 3HAHUM, (OPMHUPOBAHUIO y HEro NPO(PECCHOHAIBHBIX HaBBIKOB U yMe-
Hui. CamocTosiTeNbHas padoTa BBITIOJIHACT P PyHKITUH:

—  pa3BHBAIOUIYIO;

—  MHQOPMAaLMOHHO-00y4aIoUIyIO;

—  OPHUEHTHUPYIOLIYIO U CTUMYJIUPYIOIIYIO;

—  BOCIIUTBIBAOIILYIO;

—  HCCIEI0BaTENbCKYIO.

B pamkax Kypca BBIIOJIHSIOTCS CIEAYIOLINE BUJIbI CAMOCTOSTEILHON paboThl:

1. Tlpopaborka yueOHOro marepuasa (o KOHCIIEKTaM, Y4eOHOW M HaydyHOH JUTEparype);

2. BrimonHeHnue pa3HOYPOBHEBBIX 3a/1a4 U 3aaHUI;

3. Pabota ¢ Tecramu u BOIIpocamu JiJIsl CAMOIPOBEPKH;

4. BbINONIHEHUE UTOTOBON KOHTPOJIBHON PabOTHI.

CryneHTam peKOMEHAYETCsl ¢ CaMOro Hadaja OCBOCHHs Kypca paboTarh C JIMTEpaTypo U Ipen-
JaraeMbpIMU 3aJaHUSIMU B ()OpMe MOATOTOBKM K OYEPETHOMY ayAMTOpPHOMY 3aHATHIO. [Ipu »TOM ak-
TYyaJU3UPYIOTCS HMMEIOIIMEcs 3HaHMs, a TakkKe co3jgaercsd 0as3a JUisl YyCBOEGHUS HOBOTO MaTepuala,
BO3HUKAIOT BONPOCHI, OTBETHI HA KOTOPHIE CTYJIEHT MOIY4aeT B ayJUTOPHH.

HeoOxonnMo OTMETHTb, YTO HEKOTOpBIE 3aJlaHUsl U CaMOCTOSATENbHOM padoThl MO KypCy
UMEIOT ompeeNieHHyto criequduky. [Ipy ocBoeHMH Kypca CTYAEHT MOXKET MO0JIb30BaThbCsl OUOIMOTEKON
By3a, KOTOpasi B MOJHON Mepe o0ecrieueHa COOTBETCTBYIOUIEH auTeparypoil. 3HAYUTENbHYIO IOMOIIb
B MOATOTOBKE K OUYEPEIHOMY 3aHITHUIO MOXKET OKa3aTh HMMEIOUIMHCA B y4eOHO-METOANYECKOM KOM-
IUIEKCEe KPaTKUI KOHCIEKT JieKUUi. OH K€ MOXET MCIIOJIb30BAThCA U JJIS 3aKPEIUICHUs TOJIYyY€HHOTO B
aymutopun Marepuana. CamMocTosATeNnbHas paboTa CTYAEHTOB MPEAYCMOTpPEHa y4EOHBIM TJIaHOM U BBI-
MOJIHSIETCS] B 0053aTEIbHOM MOpsAJKE. 3alaHusl TPEJIOKEHbI M0 KaKAONW U3ydyaeMO TeMe U MOTYT Io-
TOBUTHCS MHIUBHUIyalbHO WK B rpymnme. [lo HeoOXOAMMOCTH CTYJEHT MOXeT oOpaliarbesi 3a KOH-
CyJabTallMeld K TNpenojaBaTento. BpINoiHeHne 3a1aHuil KOHTPOJIUPYETCS U OLIEHUBAETCs MpernojaBare-
JEM.

s ycnemHoro camMoCTOSITEIbHOTO M3Y4YEHHs] MaTepHalia CerOHs HCIOJIb3YIOTCS pa3iId4HbIe
cpeacTBa OOyueHHMsI, Cpeld KOTOPBIX 0co00e MeCTO 3aHMMAalOT MH(GOPMAlMOHHBIE TEXHOJIOTHH pa3-
HOTO YPOBHSI M HAlpaBJICHHOCTU: AJIEKTPOHHbIE Y4YEOHMKHM M KypChl JIEKIMH, 0a3bl TECTOBBIX 3a/a-
HUM ¥ 3a7ad. DIEKTPOHHBIM y4yeOHUK MpeacTaBiseT coOoil mMporpaMMHOE CpeACTBO, MO3BOJISIOLIEE
NPEICTaBUTh JUISl U3YyYEHHUS TEOPETUUYECKHM MarepHuall, OpraHu3oBaTh ampoOMpoBaHME, TPEHAX U ca-
MOCTOSATENIbHYIO TBOPUECKYIO PabOTy, MOMOTraroliee CTyIeHTaM M IPeroaBaTeio OLUEHUTh YPOBEHb
3HaHUN B OINpENEJIeHHON TeMaTHKe, a TaKXe Cojep)Kallee HEeOOXOIUMYI0 CIpaBOYHYI0 HHGpopma-
[UI0. DJEKTPOHHBI Yy4eOHUK MOXKET HHTErpupoBaTh B ceOe BO3MOXXHOCTH Pa3IMYHBIX I€Jaroru-
YECKUX NPOrpaMMHBIX CpPEJCTB: OOYyYaloIIMX IPOrpaMM, CIPaBOYHUKOB, YUeOHBIX 0a3 IaHHBIX, Tpe-
HaXX€POB, KOHTPOJIUPYIOLIUX IPOrPAMM.

Jns ycremHol opraHu3aluy caMOCTOATEIbHON paboThl BCE aKTHBHEE MNPUMEHSIIOTCS Pa3HO00-
pasHble 00pa3oBaTeNbHBIE PeCypchl B ceTH VHTepHET: CHCTEMBl TECTHPOBAHHS MO PA3IUYHBIM 00JIa-
CTSIM, BUPTYaJIbHbBIE JIEKIIUH, Ja00paTOPUH, IPU ITOM MOJIH30BATEII0 JIOCTATOYHO HMETh KOMIIbIOTEP
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U mojakimoueHne K MHTepHETY misi TOoro, 4roObl CBSA3aThCA C MperoiaBaTeieM, pPellaTh BBIUUCIIH-
TeJbHBIE 337]a4d U NOJy4yaTh 3HaHMS. Vcronb30BaHue ceTeil yCHUIIMBAET POJib CAMOCTOSTENIbHOM pabo-
TBI CTYZICHTA M MTO3BOJISIET KapIMHAJIBHBIM 00pa30M H3MEHHUTh METOAUKY IPETIOIaBaHHS.

CTyaeHT MOXeT MOoJydyaTh BCE 3a/laHds W METOJWYECKHUE YKa3aHHs 4Yepe3 CEepBep, 4TO JAeT
€My BO3MOXHOCTb IIPUBECTH B COOTBETCTBHE JIMYHBIE BO3MOXHOCTH C HEOOXOJUMBIMU Ui BBINOJIHE-
HUsl pabot Tpynozarpatamu. CTyAEHT MMEET BO3MOXKHOCTH BBIMOJHATH pabOTy JOMa WM B ayJIUTO-
pun. bonpiioe BocmuTarensHOe W 00pa30BaTENbHOE 3HAYEHHE B CAMOCTOSTENILHOM Y4eOHOM TpyJe
CTYICHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJb BO3OYKIaeT W MOJAECpKUBAaeT BHHUMAaHUE U HUHTEPEC,
MOBBIIIACT AKTUBHOCTh MAMSITH U MBIIUICHUS, MO3BOJSIET CTYAEHTY CBOEBPEMEHHO OOHApYXHTb H
YCTPaHUTH JIOMYUICHHbIE OUIMOKH M HEIOCTaTKU, OOBEKTHBHO OIPENEIUTh YPOBEHb CBOMX 3HAHUIA,
IpakTUYeCKuX yMeHHi. CaMoe NOCTYNHOE M MPOCTOE CPEICTBO CAMOKOHTPOJI C NPUMEHEHHEM HH-
(dbopMaIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHI - 3TO psJ TECTOB «on-line», KOTOpbIe MO3BOJISIOT B
peXUME pEabHOIO BPEMEHU ONPEICIUTh CBOM YPOBEHb BIIAJCHUS IPEAMETHBIM MaTEpUaIOM, BbI-
SBUTHb CBOU OIIMOKU W TMOJIYYUTh PEKOMEHJIAIMH [0 CAMOCOBEPIIEHCTBOBAHHUIO.

Memoouueckue pexomenoayuu no pabome c 1umepamypoi

Bcro nutepatypy MOKHO pa3fenuTh Ha y4eOHUKHU U y4ueOHbIE 1MOCOOUs, OpUTMHAJIbHBIE Hayd-
Hble MOHOTpaduYecKre MCTOUYHUKU, Hay4dHbIE MyONUKAllUd B MEepHOAMYECKO meuyaTu. M3 HUX MOX-
HO BBLIEIMUTD JINTEPATYPY OCHOBHYIO (PEKOMEHIYEMYIO), JONOJHUTEIbHYIO U JIUTEpaTypy Ajs yriyo-
JIEHHOT'O U3y4YEHUS JUCUUIUINHBL.

W3ydeHne QUCUMIUIMHBI ClleyeT HauMHaThb C Y4eOHHKa, MOCKOJbKY YYEOHHUK — 3TO KHMra, B
KOTOPOM HM3JI0’KE€HbI OCHOBBI HAYUHBIX 3HAHWI MO ONpPEAEIEHHOMY MPEIMETY B COOTBETCTBUU C LIEIS-
MU U 33/1a4aMH 00y4€HUs1, yCTAaHOBJIEHHBIMU IIPOrPaMMOM.

[Ipu pabore c nuTEepaTypoil HEOOXOIUMO YUHMTHIBATh, UYTO HMMEIOTCS Pa3IM4YHbIE BUIBI YTE-
HUS, ¥ KOKIBIA U3 HAX UCIIOJIB3YETCS Ha ONPEEIICHHBIX 3TallaX OCBOCHUS MaTepHraa.

Ilpeosapumenvroe 4TeHUE HANPaBICHO HA BBIABICHUE B TEKCTE€ HE3HAKOMBIX TEPMHUHOB U IO-
UCK UX 3HA4YEHUs B CIPABOYHOM JUTEparype. B 4YacTHOCTH, IPH YTEHHHM YKa3aHHOM JIMTEpaTyphl
HEOOXO0IMMO MOAPOOHEHIINM 00pa30M aHATU3UPOBATH OHATHSL.

Ck603H0e umeHue TIpeAIoONiaracT MPOYTEHUE MaTepuajga OT Hayana 70 KoHia. CkBO3HOe uTe-
HHE JIUTepaTypbl U3 NPUBEAEHHOIO CIIUCKA JaeT BO3MOXKHOCTb CTYACHTY C(OpMHUpPOBaTh CBOJ| OCHOB-
HBIX TTOHSATUHN U3 U3y4aeMOi 00JIaCTU U CBOOOJTHO BJIAJIETh UMH.

Buvibopounoe — Ha000pOT, UMEET IENBI0 MOUCK U 0TOOp Marepuana. B paMkax maHHOTO Kypca
BbIOOPOYHOE YTEHHUE, KaK CIIOCO0 OCBOEHUS COJEpKaHHs Kypca, JOJDKHO MCIOIb30BaThCs MpPU MOIrO-
TOBKE K MPAaKTHYECKUM 3aHATUSM IO COOTBETCTBYIOIIMM pa3jieaMm.

Ananumuueckoe umenue — 3TO KPUTHUUYECKUI pa3d0op TEKCTa C MOCIEIYIOIIUM €ro KOHCHEKTH-
poBaHneM. OCBOEHHME YKa3aHHBIX MOHATUN Oyzner HauOosee 3(p(eKTUBHBIM B TOM ciydae, €Clii MpU
YTEHUU TEKCTOB CTYJEHT OYAET 3a/JaBaTh K 3TUM TEKCTaM BOMNPOCHL. YacTh U3 ATHX BOMPOCOB chop-
mynupoBaHa B @OC B mepeuHe BOIpOCcOB Juis cobecenoBaHus. IlepeueHb 3THX BOMPOCOB OIpaHUYEH,
IIO3TOMY BaKHO HE TOJIBKO COJIEP>KAHHME BOIPOCOB, HO CaM MPHUHIMII OCBOEHUS JIUTEPATYPHI C IIOMO-
LIbIO0 BOIIPOCOB K TEKCTAM.

[lenbro uzyuaroujeco YTeHUs SIBISETCS TIyOOKOE M BCECTOPOHHEE MOHMMaHHE Y4eOHOM WH-
¢dopmanuu. EcTh HECKOJIBKO MPHEMOB M3YYaIOLIETO YTEHHS:

1. UreHue mo ajropuTMy IpeanonaraeT pasouenue nHbpopManuy Ha OJOKU: Ha3BaHUE; aBTOP;
UCTOYHHK; OCHOBHAs WUJAed TEKCTa; (paKTHUeCKUi MaTepuall; aHaliu3 TEKCTa MYTeM COIMOCTaBJICHUS
MMEIOIINXCS TOYEK 3PEHHUS 10 pacCMaTpUBAEMbIM BOITPOCAM; HOBH3HA.

2. IIpuemM mOCTaHOBKHM BOIIPOCOB K TEKCTY UMEET CIEAYIOIINI alrOpUTM:

—  MEMJIEHHO MPOYMUTATh TEKCT, CTAPASICh MOHSITH CMBICI U3JI05KEHHOTO;
—  BBLIEIIUTH KIIFOUEBBIE CIIOBA B TEKCTE;

—  IIOCTapaThCsl MOHATh OCHOBHBIE UJIEH, TOJTEKCT U OOLIUI 3aMbICEN aBTOPA.
3. IlpueM Te3upoBaHMs 3aKioyaercs B (OPMYIMPOBAHUU TE3UCOB B BHUJAE IOJIOKEHHH,
YTBEPKJICHUH, BBIBOJIOB.
K sToMy MOXHO 100aBUTH M HMHBIE IPUEMBI: MpUEM pedepupoBaHusi, TpUEeM KOMMEHTHPOBA-
HUSL.
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BaxxHoii cocrapmstolieil Jr000r0 COJMMIHOTO HAYYHOTO W3JAHWs SIBISICTCS CIUCOK JUTEpaTy-
pBI, Ha KOTOPYIO cchlIaeTcsi aBTop. [IpM BO3HMKHOBEHHH HMHTEpEca K KaKOH-TO OOCYXIaeMOH B TEK-
CTe MmpobieMe Bcerja €CTh BO3MOXKHOCTh OOpPAaTHTHCS K CIIMCKY OTHOCSINEHCS K Hell nureparypsl. B
9TOM Cilydae BCs IpobiemMa Kak Obl pa3OMBaeTcs Ha COCTABISIOLIME YAaCTH, KaXaas U3 KOTOPHIX MO-
KET M3y4aTbCsl OTAEIBHO OT Apyrux. [Ipu 3TOM BaXHO HE TEPSATh M3 BUAA OOIIMI KOHTEKCT M HE MO-
Ipy’aTbcs YpE3MEPHO B AETANIM, IOTOMY YTO TAaKUM 00pa3oM MOXHO HE YBUJETh IJIaBHOTO.

[ToaroroBka K 3K3aMeHy J0JKHA POBOJUTHCS HA OCHOBE JIEKLIMOHHOTO MaTepuasia, Marepuaia
IPAaKTUYECKUX 3aHATUH C 00s3aTesIbHBIM OOpallleHMEM K OCHOBHBIM Yy4eOHHMKaM IO Kypcy. DTO MO03-
BOJIUT WCKJIIOYUTH OIIMOKM B MOHMMAaHWU Marepuasa, 0OJEerduT €ro OCMBICICHUE, TIPOKOMMEHTUPYET
MaTepHuail MHOTOYMCIEHHBIMU IPUMEPaMHU.

Memoouueckue pekomenoayuu no Hanucanuio pegepamos

Pedepar mpencrasiser coOol COKpAIICHHBIA IMEpecKa3 COACp)KaHMS MEPBHYHOTO JOKYMEHTa
(MM ero 4yacTu) ¢ OCHOBHBIMH (DaKTHUECKUMH CBEIECHHSIMU M BbiBojaMu. Hamumcanue pedepara wuc-
HOJb3yeTCsl B y4eOHOM Ipolecce By3a B LEISIX NPUOOpETeHHs] CTYyIEHTOM HeoOXxoaumon mpodec-
CHOHAQJIbHOM TOJTOTOBKU, Pa3BUTHUSl YMEHMS U HABBIKOB CaMOCTOSATENILHOI'O HAyYHOI'O MOUCKA: U3yde-
HUSI JIMTEPATypHI 110 BBIOPaHHOW TEMe, aHalTN3a PA3NIMYHBIX MCTOYHHKOB M TOYEK 3pEHHS, 00O0OIICHHS
Marepuaia, BBIICICHUS TJIABHOTO, (HOpMyIHpoBaHUS BBIBOAOB M T. . C moOMOIIBIO pedepaTroB CTy-
JIeHT TIyO)ke MOCTUraeT Hambosee CIIOKHbIe HPOOIeMbl Kypca, YYUTCS JIAKOHHYHO M3JIaraTh CBOU
MBICIIH, TPaBWIBHO OGOpPMIIATE padoTy, NOKIJIAAbIBATh PE3ysbTaThl cBoero Tpyna. Ilpomecc Hammca-
HUSL pedepara BKIIOYACT: BHIOOP TEMBI; MOJOOP HOPMATHBHBIX aKTOB, CIICIHAJIBHOHN JINTEpATyphl H
WHBIX HMCTOYHHMKOB, X W3y4YCHHE; COCTABJICHHE IUIaHA; HAIMCAaHWE TEeKcTa paboTHl M ee odopmieHue;
YCTHOE U3JI0’KeHHe pedepara.

Pedeparsl numyrcs mo Hambosee akTyallbHBIM TeMaM. B HHMX Ha OCHOBE THIATEIbHOTO aHa-
au3a u 000OIIEHHs] HayYHOTO MaTepHaia COMOCTABISIOTCS pa3IMYHbIe B3TJISABI aBTOPOB M ONpeje-
JsieTcsi COOCTBEHHasl MO3ULMSI CTYAEHTA C M3JI0)KEHHEM COOTBETCTBYIOIMX apryMeHTOB. Temsl pede-
paToOB JIOJKHBI OXBaThIBaTh M JAMCKYCCHOHHBIE BOINpPOCHI Kypca. OHM MpU3BaHbl OTpa)kaThb MEPEIOBBIC
Hay4Hble WJied, 0000IIaTh TEeHCHIIMN NPAaKTHUYECKOW NEeATENbHOCTH, YYMTBIBAas MPU ATOM HM3MEHEHHUs
B TEKYIIEM 3aKOHOJAaTelIbCTBE. PexkoMeHJOBaHHAas HWKEe TemaThka pedepaToB nmpumepHas. CTyneHT
IIPY JKETTAaHUM MOXKET CaM IPEUIOKUTh Ty UM UHYIO TEMY, IIPEABAPUTEIILHO COIIIACOBAB €€ C HAYYHBIM
PYKOBOJMTETIEM.

Pedepar, kak mpaBmiio, COCTOUT U3 BBEAEHUS, B KOTOPOM KpPaTKO OOOCHOBBIBAETCS aKTyalb-
HOCTb, HAy4YHasl ¥ MpaKTUYecKas 3HaUMMOCTh M30paHHON TEMbl, OCHOBHOI'O MaTrepuaia, COJAEpKallero
CYTh NMpOOJIEMBI U MyTU €€ PEUIeHUs, U 3aKII0UEHUs, I71e GOPMUPYIOTCS BBIBOJBI, OLEHKH, MPEAIOKe-
Husa. O6umit o6pem pedepara 20 TUCTOB.

Texnuueckue TpeOoBaHUs K odopmieHuto pedepara cienyromme. Pedepar odopmisiercs Ha
mucrax (opmara A4, ¢ o0sA3aTenbHON HyMmepalueil CTpaHul], IpUYeM HOMEp CTpPaHMIIBI Ha MEPBOM,
TUTYJIBHOM, JIUCTe He cTaBuTcs. [lons: BepxHee, HUXKHee, paBoe, 1eBoe — 20 MM. AO3alHbIA OTCTYH —
1,25; Pucynku AOMKHBI CO3/1aBaThCsl B HUKIMYECKUX PEAAKTOpax WM Kak pucyHok Microsoft Word
(crpynmnupoBaHHbIiA). TaOmuiel BBITOMHATH TaOaMuHbIMK stueiikamu Microsoft Word. CkanupoBaHue
PUCYHKOB U TaOJuIl He Jonyckaercs. BolpaBHHMBaHUE TeKcTa (11O LIMPUHE CTPAHUIIBI) HEOOXOIUMO BbI-
HOJHATH TOJBKO CTAHJAPTHBIMH CHOCO0aMHM, a HE ¢ OMOIIBIO TpobenoB. Pasmep Tekcra B pUCYHKax U
tabmmmax — 12 xernb. Ha TuTyneHOM nucte pedepara HYKHO yKazaTh: Ha3BaHHWE y4eOHOTO 3aBejie-
HUS, (pakynpTeTa, HOMEp IpyNibl U (paMUIIMIO, UM U OTYECTBO aBTOPA, TEMY, MECTO U T'OJl €ro Haruca-
Husl. PexoMeHayemblii 00beM pabOThl CKIIAAbIBACTCS U3 CIEIYIOIIUX COCTABISIONINX: TUTYIbHBIN JTUCT
(1 crpanuna), conepkanue (1 crpanuna), BBeaenue (1 — 2 cTpaHMIBI), OCHOBHAs 4YacTb, KOTOPYIO
MOKHO pa3fenuTh Ha riaaBel wiu pasgensl (10 — 15 crpanun), 3akmodenue (1 — 3 cTpaHuIsl),
cnucok nureparypsl (1 crpanuna), npunoxenue (He obOs3arenbHo). Ecim pedepar conepxur tabiu-
Iy, TO €¢ HOMEp M Ha3BaHUE PaACMOJararTcs CBEPXY TaOJUIIbl, €CIIM PUCYHOK, TO BHHU3Y PUCYHKA.

ConeprxarenbHble 4acTH pedepaTa — 3TO BBEACHUE, OCHOBHAS 4acTh U 3aKiroueHue. BpeneHue
JOJIKHO COJIEpKaTh pacCykJI€HUE IO MOBOAY TOrO, YTO paccMaTpuBaeMas Tema akTyaidbHa (TO €CTh
COBpEMEHHa U K Hel ecTh OOJbIIONW MHTEpeC B HACTOSAIIEE BPeMs), a TaKkKe ITOCTAHOBKY IEJIU HCCIie-
JIOBaHUs, KOTOpasi HEMOCPEICTBEHHO CBs3aHa C Ha3BaHUWEM paboThl. Takke BO BBEJEHHUU MOTYT OBITH
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MOCTaBIICHB! 3a7aydl (HO He o00s3areNbHO, TaK Kak padoTa HEBEIMKa MO 00beMy), KOTOpBIE JeTa-
JU3UPYIOT LeNnb. B 3aKitoueHuH MUIIYTCS KOHKPETHBIE, CO/AEp KaTeIbHbIC BHIBOIBI.

Conepxanue pedepara CTyJSHT JOKJIAIBIBACT HA CEMUHApe, KPY)KKe, HaAydHOH KOH(EpeHLUH.
[IpenBapuTenbHO MOATOTOBUB TE€3UCHI JOKJIAAa, CTYACHT B TeueHue 7 - 10 MUHYT JOJDKEH KpaTKo HU3-
JIO)KUTh OCHOBHBIE TOJIOKEHMsSI cBoeil paOotsl. [locie nokinaza aBTOp OTBEYaeT Ha BONPOCHI, 3aTEM
BBICTYMAIOT OMNIOHEHTHI, KOTOPbIE 3apaHee MO3HAKOMMIIMCH C TEKCTOM pedepaTa, U OTMEUAIOT €ro
CHIIbHBIE M cia0ble cTopoHBl. Ha OCHOBe 00CyXAEHUS OO0ydarouleMycsi BBICTaBIISIETCS COOTBETCTBY-
IOI[asT OLIEHKA.

Memoouueckue pekomenoayuu no nOO20MoGKe cooOueHuil

[MoxroroBka marepuana ajsi cooOUIeHUs (IOKIaa) aHAIOTUYHA TTOMCKY MaTepraioB st pede-
pata u 3cce. [Io 00beMy TEKCT, KOTOpPbIII peKOMEHAYETCS HCIOJb30BaTh AJIA COOOIIEHUs, OMU30K K
00BbeMy TEKCTa 3cce: JUIA YCTHOTO COOOIIEHUs — He Oojiee TpexX CTpaHMIl Me4aTHOro Tekcra. Ecmu
COOOIIICHHE JeNIaeTCsa B MUCBbMEHHOM BHUJE — O0BEM €ro JOHKEH OBITh 3 — 5 CTpaHHUIL.

VYerHoe coollieHne MOXKET COITPOBOXKIATHCS Mpe3eHTalmel. PekomenayeMoe KOJIM4ecTBO ClaiiioB
— okono 10. Tekcr cnaiima moyKeH IOMONHATH MH(OPMAILNIO, KOTOpas MPOU3HOCUTCS JOKIATUHKOM
BO BpeMs BBICTYIUICHHSA. [I0JHOCTBIO MOBTOPSATH HA CIAie TEKCT BBICTYIUICHHS HE IENEeCO00pasHo.
[Tpuopurer npu HamMCaHWM CIANRAOB OTAaeTcs TabIUIlaM, CXeMaM, PUCYHKaM, KpATKUM 3aKIIOYECHU-
SIM ¥ BEIBOJIAM.

B coobmenun nomxkHa OBITH packpbiTa 3asiBlieHHas Tema. [IpuBeTcTByeTcs BHHUMaHHUE ayiu-
TOPUH K JOKJIAIy, COAEp)KaTelbHBIE BOIPOCH AyIUTOPHH U JIOCTOMHBIC OTBETHI HAa HUX MOOIIPS-
10TCs1 60JIee BHICOKON OLIEHKOM BBICTYIAOIIEMY.

Bpewms Beictymienust — 10 — 15 MunyT.

JlutepaTtypa U Apyrue UCTOYHUKU MOTYT OBITh HalJeHbI OOYYaIOIIUMCS CAMOCTOSITENIbHO WU
PEKOMEHI0BaHbl IIPEI0AaBaTeleM (€CIM BOZHUKHYT CIIOKHOCTH € ITOMCKOM MaTepHuaja 1o TeMe); Ipu
MPEJIOKEHNN KOHKPETHOM TeMBbI COOOIICHHUs IMpernofaBareib JAOKEH OpPUEHTHPOBAThCS B Mpobieme
¥ YMETh HAIpPaBUTb CTY/ICHTA.

Memoouueckue pexomenoayuu 013 ROOZOMOGKU K IKIAMEHY:

Ok3ameH B VI-M cemectpe sBisiercss (OpMOIl MTOrOBOrO KOHTPOJS 3HAHMW M yMEHUH 00y-
YAFOIIUXCS 110 TaHHOH TUCIUIUIMHE, TOJYYeHHBIX Ha JISKIUAX, MPAKTHUECKUX 3aHIATUSAX U B IIpoIecce
CaMOCTOATeNIbHOW paboThl. OCHOBOMN JUIsl ONpeJeNieHHs OLEHKH CIYyHUT YpOBEHb YCBOEGHHs 00yuaro-
HIMMHUCST MaTepualia, MpeyCMOTPEHHOTO JaHHOM paboueil mporpammoi. K sk3aMeHy AOMycKaroTCs
CTyZeHThl, HaOpaBue 36 u Oosnee OalIOB MO UTOraM TEKYLIETO M IMPOMEKYTOYHOro KoHTposs. Ha
9K3aMEHe CTYAEHT MokeT Ha0path ot 15 1o 30 6amios.

B nepuon moaroTtoBkH K 3K3aMeHy oOydaroliuecs BHOBb OOpallaroTcst K y4eOHO- MeToauue-
CKOMY MaTepHally ¥ 3aKpeIlIsFOT IPOMEKYTOUHBIE 3HAHUSI.

Ha sk3ameH BbIHOCHUTCS MaTepHal B o0beMe, MPEeAYyCMOTPEHHOM paloueil mporpamMmMoi yueo-
HOM TUCUUTLIIMHBI 32 CEMECTp. JK3aMeH IIPOBOIAUTCS B TUChMEHHOM / yCTHOM hopme.

[Ipu mpoBeaeHUM 3K3aMeHa B NMUCHBMEHHOW (ycTHOM) dopme, BeayluMil mpenojaBarelb Co-
CTaBJIIET SK3aMEHALIMOHHbIE OWJIETBhI, KOTOpBIE BKIIIOYAIOT B Ce0s: TECTOBBIE 3aJlaHUS; TEOpeTHYe-
CKHE 3aJlaHMs; 3aJaud WM cuTyauud. PopMylInpoBKa TEOPETHUECKUX 3aJaHUs COBMAIAET ¢ GOpMy-
JMPOBKOW TIEpEUHs SK3aMEHAIIMOHHBIX BOIIPOCOB, JIOBENICHHBIX J0 CBEICHUS OOYUYarOMIUXCS HaKaHyHE
sK3aMeHalMOHHON ceccur. CozepikaHue BOIIPOCOB OJHOTO OMJIeTa OTHOCHUTCS K Pa3iMyYHBIM paszeiam
MPOrpaMMBbI C TeM, 4TOObI O0JIee MOJHO OXBAaTUTh MaTepuail y4yeOHOMN AUCHUIUINHEI.

B aynuTopuu, rae npoBOIUTCS YCTHBIA 3K3aMEH, JOJDKHO OJHOBPEMEHHO HaXOIUThCs HE Oolee
IIECTU CTYIEHTOB Ha OJHOIO IpernojaBaTess, MPUHUMAIOLIEro sk3aMeH. Ha moaroroBky oTBeTa Ha
Ouner Ha sk3ameHe oTBoauTcs 40 MUHYT.

[Tpu mpoBeneHNH MMCEMEHHOT 0 3K3aMeHa Ha paboTy oTBOIMTECS 60 MUHYT. Pesymbrar yer-

HOTO (IIMCBMEHHOT0) 9K3aMEHa BBIPayKAETCsl OLICHKAMHU:

Ouenka «omnuunon — om 91 oo 100 6annoe — TEOPETUUECKOE CONCPYKAHME Kypca OCBOECHO TIOJ-
HOCTBIO, 0€3 MpoOesioB, HEOOXOIMMBIE IMPAKTHUYECKUE HABBIKK PabOThI C OCBOGHHBIM MaTepuaioM c(hOpMH-
poBanbl. Bee npemycMoTpeHHble iporpamMMoit 00ydeHust yaeOHbIe 3aaHusI BBIIOJTHEHbI, KAYeCTBO KX BBINOJHE-
HUSL OLIEHEHO YMCIIOM OauioB, OMM3KMM K MakcHMMainbHOMY. Ha 5K3ameHe CTyleHT JEeMOHCTpHpYET IITyOOKue
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3HAHWS MPETYCMOTPEHHOTO TIPOrPaMMOI MaTepraia, yMEeT YETKO, JAKOHUYHO M JIOTHYECKH MOCIIEIOBATEHHO OT-
BEYaTh Ha [IOCTABJICHHbIE BOIPOCHL.

Ouenka «xopowo» — om 81 0o 90 6annoe — TeopeTMUECKOE CONCPKAHUE Kypca OCBOCHO, HEOO-
XOJIUMBbIE TPAKTHYECKHE HABbIKU PabOThI CPOPMHUPOBAHDI, BHITIOJHEHHBIE YUEOHBIE 3a/IaHHS COIEpKAT HE3HAYU-
TesbHbIEe OIMOKK. Ha sK3amMeHe CTyleHT IEMOHCTPHUPYET TBEPIOE 3HAHMSI OCHOBHOIO (IIPOrpaMMHOI0) Marepua-
Jla, yMEeT YeTKO, I'PaMOTHO, 0e3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYaTh Ha TMOCTAaBICHHBIC BOIIPOCHI.

Ouenka «yooenemeopumenvhoy — om 61 0o 80 6ann0e — TEOPETUUECKOE COJEPIKAHUE Kypca
OCBOEHO HE IOJHOCTbIO, HEOOXOAMWMbIE MPAKTUUYECKHE HAaBBIKM paboThl cHOPMUPOBAHBI YaCTUYHO,
BBINOJIHCHHBIE y4eOHBIC 3aJaHusl cojepkaT rpyObie ommOku. Ha sk3ameHe CTyAEHT IeMOHCTPUPYET
3HaHUE TOJBKO OCHOBHOIO MaTepuaya, OTBEThl COAEpPKAT HETOYHOCTH, clab0 apryMeHTHPOBAHBI,
HapyllleHa I0CIe10BaTEIbHOCTh U3JI0KEHUS MaTepuaia

Ouyenka «Heyoosiemeopumenvhoy — om 36 00 60 6anioe — TEOPETUUECKOE COJICPIKAHHE
Kypca HE OCBOEHO, HEOOXOJMMBbIC MPAKTUYCCKHE HABBIKM PA0OTHI HE C(OPMHUPOBAHBI, BBHITIOJHECHHBIC
yueOHbIe 3aJaHus COJEpXKaT rpyOble OMMOKH, AOMOJHUTENbHAs CaMOCTOsITeNIbHAs paboTa Haja Mare-
pHAIOM Kypca He MPUBEACT K CYNICCTBCHHOMY IOBBIIICHUIO Ka4eCTBA BBITOJHEHUS YICOHBIX 3aIaHUM.
Ha sk3ameHe cTylneHT JeMOHCTpUPYET HE3HAHWE 3HAYUTENHHOW YacTW MPOTrPaMMHOTO MaTrepuaa,
CYIICCTBCHHBIC OIMMOKA B OTBETaX HA BOMPOCH], HEYMEHHE OPHUCHTUPOBATLCS B MaTepHalie, He3HAHUE
OCHOBHBIX TOHSTHI JUCHUILINHBI

8. Mamepuanvno-mexnuuecxkoe obecneuenue OUCYUNIUHDL

8.1.TpeboBanusi kK MaTepPHAIBLHO-TEXHHYECKOMY 00ecreYeHn 0

g peanuzanuu paboyeil mporpaMmbl TUCHUILUIMHBL UMEIOTCS CHICIMATIbHbIC TOMEIIEHUS IS
MPOBEJICHUS 3aHATHI JICKIIMOHHOTO ¥ CEMHHAPCKOTO THUIA, TPYIIOBBIX U WHIUBUIAYAIGHBIX KOHCYIIb-
TalUii, TEKYIIEro KOHTPOJIA M NPOMEXKYTOYHOM aTTeCTallid, a TaKKe MOMEUICHHS Al CaMOCTOs-
TENBHON pabOTHl U MOMEIICHUS I XpaHEHHUS W MPO(QUIAKTHIESCKOTO OOCTYKMBaHHSI OO0OPYTOBAHHS.
CrennanbHble OMEIICHUST YKOMIUIEKTOBaHbI CHEIHATU3UPOBAHHON MeOeNbl0 U TEXHUYECKUMH Cpell-
cTBa OOy4YEeHHMs, CIYXAIUMH JUIS MPECTaBIeHUs] HH(OpMAMy OOJBIION ayAUTOPHH.

Jlisa mpoBeneHHsl 3aHSITUN JIEKIIMOHHOTO THUIA MMEIOTCS JEMOHCTPALMOHHOE O0OpYyIOBaHHE U
yaeOHo-HarmsiaHbie mocobust. [lo mucrumimae «['eHeTHkKa 4jIoBeKa ¢ OCHOBaMH MEIUITMHCKON TeHEeTH-
KU» HMMEIOTCS TPE3CHTAIH M0 OTJENIBHBIM TeMaM Kypca, Mo3BoJsomue Hanoomnee 3(pGeKTUBHO OCBO-
UTh NPECTABICHHbIN y4eOHbI MaTepual.

[Ipu npoBeneHNM 3aHITUI JTEKIIMOHHOTO/ CEMUHAPCKOI0 TUIA 3aHATUN UCTIOIb3YIOTCS:
JAUUECH3UOHHOE NPOZPAMMHOE 00ecneyeHue:

— IlpaBa Ha HCIOIB30BAHUE OINEPALMOHHOM CHCTEMBI CYIIECTBYIOUIMX pabO4YMX CTAHIUM C IMpaBoM
ucnonb3zoBanust HOBeIX Bepcuili WINEDUperDVC ALNG UpgrdSAPk MVL A Faculty EES, norosop
Nel3/9A-223 ot 01.09.19;

— AntuBupycHoe nporpammuoe obecrneuenune Kaspersky Endpoint Security Cranmmaptabidi Russian
Edition, norosop Nel3/9A-223 01.09.19;

IIpu ocymiecTBiIeHHH 00pa30BaTENBHOIO IMpoIEcca CTYJEHTaMH U IperojaBaTesieM HCIOJb-
3yloTCsl caeayromuye nHbopMannoHHO cripaBodHblie cucteMbl: DbC «Aulludpoyke», DbC «KoHCymb-
tanT ctyaeHta», CIIC «Koncynprant mmocy», CIIC «"apant», CIIC «Pedepent», CIIC «Aromap Un-
do».

8.2 OcoleHHocTH peajM3alMy IHCUMILIMHBI 1/l MHBAJMAOB M JIMI ¢ OrPaHMYeHHbIMH
BO3MOKHOCTSIMH 3/10POBbS

J1s CTyneHTOB € OrpaHMYEHHBIMM BO3MOXKHOCTSIMHM 3/I0pPOBbsSl CO3/AaHBI CIIELUAIBHBIE YCIIO-
BUS JJI1 TOJydeHHs oOpa3oBaHMs. B 1ensx OOCTYNMHOCTH MOJy4eHHUS BBICHIETO OOpa3oBaHUS 10
0o0pa3oBaTeIbHBIM MPOrpaMMaM HHBAIWAAMU M JIMLIAMH C OIPAaHMYEHHBIMH BO3MOXKHOCTSIMH 370DO-
Bbsl YHUBEPCUTETOM 00ECTIE€UMBACTCS:

1. AnbTepHaTHBHAs Bepcus opULMaAIBLHOTO caiita B cetu «HTepHeT» s C1abOBUIAIINX;

2. I MHBAJIMJOB C HAPYIICHUSAMU 3peHHsI (CIa0OBUISAIINE, CIIETIbIE)

- NPUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOLIETO O0ydJarouieMycs HEOOXOIUMYIO MOMOIb, TyOJu-
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pOBaHHE BCIyX CIIPAaBOYHOW MH(OpPMAIMK O PACIUCAHUH YUYCOHBIX 3aHATUN; HAIWYUE CPEJICTB IS
YCWJICHHsI OCTaTOYHOTO 3pEHUs, OpailyIeBCKOM KOMIBIOTEPHON TEXHHWKH, BHJICOYBEIMYUTEICH, TPO-
rpaMM HEBH3YyaJIbHOTO JOCTyIAa K MH(OPMAIIUH, TPOrPaMM- CHHTE3aTOPOB PEUU M JIPYTHX TEXHUYE-
CKHX CpEACTB NpueMa-nepenayn yueOHoi uHopMalu B JOCTYHHBIX (hopMax Ui CTYIEHTOB C
HapYUICHUSIMU 3PEHUS;

- 3a/1aHUS J1s1 BBIOJIHEHUS HAa 9K3aMEHE 3aUMTHIBAIOTCS ACCUCTEHTOM;

- TMHUCHMEHHBIC 3aJaHWs BBITIOJNHSIOTCS Ha Oymare, HaIUKTOBBIBAIOTCS ACCHUCTEHTY oOyuda-
IOLIIMCS;

3.An1 MHBaNMIOB M JUI[ C OTPAaHUYCHHBIMU BO3MOXHOCTSMH 3JI0pPOBbsl MO CIIyXy (cia-
OocbIIIanye, riayxue):

- Ha 3a4eTe/’K3aMEeHE IPHCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIOIIMN CTYACHTY HEOOXOIUMYIO
TEXHUYECKYIO MOMOIIb C Y4E€TOM HHIUBUIAYAIbHBIX OCOOCHHOCTEH (OH MOMOTraeT 3aHATh padouee
MECTO, MePEIBUTAThCS, IPOYUTATh U ODOPMHUTH 3aaHKE, B TOM YHCJIC 3alUCHIBAs MO JAUKTOBKY);

- 3aUeT/3K3aMeH MPOBOJUTCS B MUCbMEHHOU (hopMme;

4. JInst MHBATUAOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbSI, UMEIOIIUX Hapylle-
HUS OMOPHO-ABUTATEIBHOTO ammapara, CO3[JaHbl MaTepHabHO-TEXHUYECKHE YCIOBHS, obecnedu-
BAalOLIME BO3MOYKHOCTb OECIpPENATCTBEHHOrO JOCTyla OOy4aroluxcsi B YdeOHbIE IOMEILEHUS,
00BEKTY MUTAHUS, TyaJleTHbIE U JIPyTryUe MOMEIIEHUS YHHUBEPCHTETa, a TaKkKe MpeObIBaHHUsS B YKa-
3aHHBIX TIOMENICHUAX (HAIM4YUE PACHIMPEHHBIX TBEPHBIX MPOEMOB, MOPYYHEH U IPYTUX MPHUCIOCO0-
JICHUH).

- THCbMEHHBIE 3aJ]aHHs BBIMOJHAIOTCA Ha KOMIIBIOTEPE CO CIEHUAIM3UPOBAHHBIM IIPO-
IpaMMHBIM 00€CIIEYCHNEM WIIM HAIMKTOBBIBAIOTCSI ACCUCTCHTY;,

- 110 JKEJIaHUIO CTYJIEHTa SK3aMEH MPOBOIUTCS B YCTHOM (hopme.

OOyuaromyecss M3 4YMcia JIML C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3/10pOBbSl 00€CIIEUEHbI
9JIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu B (popmax, aJanTUPOBAHHBIX K OTPAHHUYCHHUSIM HUX
3/10pPOBBS.

Mamepuaﬂbuo—mexﬁuqemoe obecneuenue auCZ/;MI’l]lMHbl 0151 UHBAUOOE U JAUY C OCPpAHUYEHHbIMU

BO3MOMNCHOCHIAMU 300p06bﬂ

HanmenoBanune cremnu- OCHAIIICHHOCTb CIIEIUAIBHBIX TTOMe- [epeuens IMIIEH3MOHHOTO
IBHBIX* MOMEICHNH U IIEHUH 1 TOMETEHNH AJIsI caMOCTOsI- MIPOTPaMMHOT0 00ECTIEYEHHS.
TIOMEIICHUH I caMo- TEJLHOM paboThI PexBU3HUTHI TOATBEPKIAIOIIETO
CTOSITEbHOHN paboTHI JIOKyMEHTa
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Aynutopust U1l CaMOCTOSI-
TETHHOU PabOTHI M KOJIJICK-
THUBHOTO TIOJH30BaHU CIIe-
OUAEHBIMU TEXHIYECKH-
MU CpeACTBaMH sl 00yde-
HUS MHBAJIUAOB H JIUI] C
OB3 B KBI'Y, aynutopus
No 145 I'naBHbI# KOpITYC
KBI'Y.

- KomrnekT yueOHOM MeOEITH: CTONBI U
CTYJbs 7151 0OyJaromuxcs (3 KOMIUIeKTa);
CTOJ 1711 MHBAJIMIOB-KOJIACOYHUKOB (1
mT.); KoMOproTep ¢ mogKmoOYeHNeM K CeTH
U [IPOTPaMMHBIM obecniedeHueM (3 miT.);
CrienanbHas KIaBUaTypa (C yBEIIMICHHBIM
pa3MepoM KIIaBHII, CO CIICIHAIBHOM
HaKJIaJIKOW, OrpaHUYUBAIOLIEH ClIydyaliHOe
Hakatue coceHux kiasu) (1wr.); Ipun-
Tep JUIs IeYaTu penbeHO- TOUSUHBIM
mpudrom bpaiing VP Columbia (1 mr.);
[TopraTuBHBIN TaKTHUIBHBIA JUCILICH
bpaiinsa

«Focus 14 Blue» (COBMECTHUMBIN C TUTaH-
IIETHBIMHU YCTPOUCTBaMH, cMapTHoHAMH U
IK) (1 mwt.); Bymara ams nedatu penbed-
HO- TO4YeuyHBIM mmpudrom bpaiins, coBme-
ctumoro ¢ mpuatepom VP Columbia; Bu-
JeoyBennuutenb nopraruBHbid HV-MVC,
JIMaroHaslb dKpana — 3,5 aroiiMa (4 mr.);
CxaHupyomas 1 YuTaromas MallimHa
SARA-CE (1 mt.); JI>KOWCTHK KOMIIBIO-
TEPHBIA aganTUPOBAHHBIN, OecIIpOBOIHON
(3 wmrt.); becnpoBoauas Bluetooth rapuu-
Typa ¢ KOCTHOH HPOBOAMUMOCTEIO «After-
Shokz Trekz Titanium» (1 mr.); IIpoBoa-
Hasl TapHATYPa C KOCTHOH NPOBOJMMOCTHIO
«AfterShokz Sportz Titaniumy (2 mr.);
[IpoBomHas rapautypa Defender (1 mi.);
[lepconanbubiii kommyHukatop EN —101 (5
mt.); CrenuanbHble KIaBHATYPHI (C yBEIH-
YEHHBIM Pa3MepPOM KJIaBHII, CO CHeIHab-
HOM HAKJIaJIKO}, OrpaHUYMBAIOIIEH CIIy-
YJailHOe Ha)kaThe cocenHuX Kiasui); Kia-
BHATypa aAalTHPOBAHHAS C KPYITHBIMU
KHOTIKaMH + TJTACTHKOBAs HAaKJIa/Ka, pas-
Jensttonias knauuy, becipoBoanas Clevy
Keyboard + Clevy Cove (3mit.); JI>KOWCTHK
KoMmnbroTepHEIi Joystick SimplyWorks
OecripoBoIHOM

(3mT.);

HoytOyk + mpuicraBka Ui aif- TPeKHHTa K
HoyTOYKYy PCEye Mini (1 mt).

Iponyxrst MICROCOFT(Desktop
Education ALNG LicSaPk OLVS
Academic Edition Enterprise)
moxmucka (Open Value Subscrip-
tion) No V 2123829 Kaspersky
Endpoint Security CranmapTHbIi
Russian Edition No

JIunensun 17E0-180427-50836-287-
197.

[Iporpamme! AJ1st cO31aHMS U PEAAK-
THUPOBaHMS CyOTHUTPOB, KOHBEPTHU-
pyroliee pedb B TEKCTOBBIH U XKe-
CTOBBII ()OpPMATHI HAa IKpaHE KOM-
meioTepa: Matikpocodt AUKTEHT:
https://dictate.ms/, Subtitle Edit,
(«Cypnoton» (becrmaTHbIe).
ITporpamma HEBH3yaIbHOTO OCTYIIA
K MH(OPMAINX Ha YKpaHe KOMITbIO-
tepa JAWS for Windows (6ecrmat-
Has);

[Iporpamma [u1s YTEHHS BCIIYX TEK-
ctoBbIX (aitnos (Tiger Software
Suit (TSS)) (Homep nmuLIeH3UN
5028132082173733);

IIporpamma 3xpaHHOrO AOCTyHA C
CHHTE30M PEYH JUIsl CIICNbIX U Clla-
ooBuasmmx (NVDA) (6ecrutat-
Has).

*CrenuanbHble TOMELICHUS - Y9eOHbIe ayANTOPUH AJIsl IPOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIA, 3aHATHH CEeMUHApCKOTO
THIA, KyPCOBOTO MPOSKTHPOBAHNUS (BBITIOJIHEHHUS KyPCOBBIX padoT), IPYIIIOBBIX ¥ MHANBHYAIBHBIX KOHCYJIBTallUH, TEKyIIIe-

TO KOHTPOJIA 1 HpOMC)KyTO‘IHOﬁ aTTECTAllNM, a TAKXKEC IIOMCIICHUS J1JIA CaMOCTOSITEIbHOM pa6OTI)I
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_ Ipuioxenue 1
JIMCT UBMEHEHUWU (JJOITOJTHEHUN)

B pabouyIo MporpaMmy Mo JAUCHUIUMHE «I €HeTHKa U TeHETUYECKHUE TEXHOJIOTHU B TIPOMBIIIICHHOW O1O-
TEXHOJIOTUW MO HANPABJICHUIO MOATOTOBKU
04.03.01 Xumus na 2023-2024 y4eOHbBIN TOT

IlepeyeHb BHOCMMBIX M3-

Neni/m | Daement (myHkT) PII/T MeHeHHii (om0 HeHHi)

IIpumeyanue

OOcykaeHa U peKOMEHI0BaHa Ha 3acelaHuu Kadeapsl OMOIOrUH, TEOIKOJIOTHU U MOJIEKYJISIP-
HO-T€HETUYECKHX OCHOB JKUBBIX CUCTEM
OT « »_ 20 r
IpOTOKOJI Ne _

3aBeayromuii kaheapoun /AYO. ITaputos/
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IIpunoxenue 2

Pacnipenenenune 0a1710B TeKyIero M pyoe:xHoro KOHTpOJIst

Cymma 6annos

Non/n Buo konmponsn
Oowan cymma | 1-a mouka 2-amouka | 3-1 mouka

1- | Hocewenue 3anamuii 00 10 bannos 003 0. 00 30. 00 46.

2- | Texywiuii Konmponwv: 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
Omeem na 5 6éonpocos om 0 00l5 6. om0oo5| omOoo56. | om0Ooolo.

0.
[MomnHbIii MPaBUIBHBIA OTBET 1o 15 6amios 50. 50. 50.
HenonHe1i mpaBUIIEHEIN OTBET or 3 101560. | orl no560. orl1050.| orl mo56.
OtBer, coepskaiuii HETOYHOCTH, 00. 00. 00. 00.
OIINOKH
Boinonnenue  camocmoamensmuix
3a0anuil (peutenue 3aday, Hanuca-
Hue peghepamos, 0oknao, icce ) om 0 0ol5 6. om0oo5|om00o56 |om0oo5o6
0.

1. | Pybexcuvtii KoHmpoJip 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTUPOBAHUE ot 0- 10 126. | o1 0- 1046. | ot 0- 10 46. | ot 0- 70 46.
KOJJIOKBHYM or 0110 186. | oT01066. | 0or0m066. | 0T 0 10 6 0.

Hmozo cymma mekywiezo u
PYOescHo20 KOHmMpOJs 0o 706annoe 00 236. 00 236 00 246

IlepBpiii  3Tanm  (0a230BBbIH)ypoOBeHb) —

OILIEHKA «Y/I0BJIETBOPHUTEIbHO» He MeHee 36 0. He MeHee 12 He MeHee 12 6 | He meHee 12 6
0.

Bropoii 3Tan (IpOABUHYTHINA)YypPOBEHb) — menee 70 0.

OIIEHKA «XOPOIIO)» (51-69 6.) Mmeree 23 6 meHee 23 6 meHee 240

Tperuidi 3Tan  (BBICOKHI
OlIEHKA «OTJINYHO»

YPOBEHb) -

e menee 70 6.

He MeHee 23

0.

He MeHee 23 6

He MeHee 240
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IlIkana oyenusanus naaHUPyemvlx pe3yabmamos 00y4eHus
Texkymmii 1 pyOe:KHbII KOHTPOJIb

IIpuniaoxenne 3

oor. [Timoxasa mmoaro-
TOBKa K OaJUIBHO-
PEHUTHHIOBBIM Me-

POIIPUATHSIM.
Crynent HE
JIOITYCKaeTCsI K
MIPOMEXKYTOUHOMN
aTTecTaluu

MPaKTUYECKUX pa-
0oT.
BrinonHeHue KoH-
TPOJBbHBIX paboT,
TECTOBBIX
3aJlaHuM, OTBETHI HA
KOJUIOKBUYME Ha
OLICHKH
«YIOBJIETBOPUTEID
HO».

MPAKTUYECKUX pa-
0oT.

Brimonnenue
KOHTPOJIbHBIX pPa-
00T, TECTOBBIX 3a-
JTaHWuH, OTBETHI
Ha KOJUIOKBHYME
Ha OLIEHKH
«XOPOIILIO».

Cemectp [IIxana orieHMBaHUs
0-35 6atoB 36-50 OamnoB 51-60 OaoB 56-70 OannoB

o YacTtruyHoe ITonuoe nnu | [HomHoe nnu | [TomHoe mocemienue
IIOCCIICHUE YacTHYHOE I10Ce- YaCTUYHOE MOCe- | ayJAMTOPHBIX 3aHs-
ayJIUTOPHBIX LIEHUE ayJUTOPHBIX | IIEHHE ayJIUTOpP- THH.
3aHATHH. 3aHATHH. HBIX 3aHSITHM. ITomHOE BRITIONHE-
HeynoBnerBoputen | Yactuunoe Boinos- | [lonHoe BbIONHE- | HUE n
bHOE BBITIOJIHEHHUE HEHUE U | HUC u | 3amura jJabopa-
J1a00paTOPHBIX U 3amuTa jJaboparop- | 3ammra jJadbopa- TOPHBIX n
MPAKTUYECKUX pa- HBIX U | TOPHBIX U | IPAKTUYECKUX 3a-

HATHH.
Brimonaenne KoH-
TPOJBHBIX PadoT,
TECTOBBIX
3aJlaHMH, OTBETHI Ha
KOJUIOKBUYME  Ha
OLIEHKH «OTJINYHOY.
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