[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OHO: Kyapsues Makeam Terpgpepiiyr crepcTBO Ccestbekoro xo3siicTBa Poccniickoit deepariuu
[lomxHocTb: MpopekTop no 06pa30BaTe/bHON AEATENbHOCTH
[Nlata nognucanms: 2SREXCPATEEHOC T'OCY1apCTRCHHOC Or0KETHOC 06pa30BaTeJII>H06 YUYPECKICHUEC
YHMKANbHbI NPOrPaMMHBIA KNHOY: BBICHIETO 06paBOBaHI/IH

[0aladdi> 1577 H0IBE AR rocynapeTBeHHBII arpapHBIil 3209HBINH YHHBEPCUTET

Ipunsto Yuensiv CoBeToM «YTBEP)KI}[yBI@“‘ My

®I'BOY BO PT'A3Y npopemg;nj 0bpasgEgFcHEHOM

«26» saBaps 2022 r. [Iporoxon Ne9 IeATENbHOCT] : % MLA. Penpin
«26» SHBAD:

Pabouyasi nporpamMmMa JUCHUIINHBI

buorpancpopmanus coipbs

Hampasnenue noaroroku 19.04.01 buorexuomorus

Hamnpasnennocts (mpoduiib) mporpammbl bruorexHomorust u 6uosKcnepTrsa mpo-
TYKIAH

KBanudukamnus Maructp

®dopma 00ydeHUsI OUHAs

bamammxa 2022 r.



Pabouas mporpamma pazpaborana B coorBercTBuu ¢ ®I'OC BO mo HampaBiIeHHIO TOATOTOBKU
19.04.01 buorexHonorus

Pabouas nmporpamma TUCHMIUIMHBI pa3paboTaHa JOUEHTOM Kadenpbl 3eMiIeAens 1 PaCTCHUEBOICTBA, K.
¢. —x. H. XirycosbiM B.H.

Penensent: . c. -X. H., mpodeccop, mpodeccop kabeapsl 3emueaenus u pacteaueBoactsa ®I'bOY BO
PT"'A3Y byxaposa A.P.



1 [lnanupyemMsble pe3yabTaThl 00y4eHHs MO JUCHUIINHE, COOTHECEHHbIE ¢ YCTAHOBJICHHbI-
mu B OITOII BO nunaukaTopamMu 10CTHKEHUST KOMIIETEeH Uil

1.1 Ilepeyens KoMNeTeHIMIH, POPMHUPYEMBIX YUOHOM JMCIUIIIUHON

Kox m nanmenoBa-
HHEe KOMIIeTEeHIINHI

NHaukaTopbl 10CTHKEHUSI KOMIIETeH M I
Ilnannpyemble pe3yabTaThbl 00y4eHNsI

IIpodeccnonanbHasi KOMIETEH U

IIK-1 Cnocoben cra-
BUTH, (HOPMAITU30BBI-
BaTh U peIlaTh 3aJa4yH,
B TOM 4YHCIIe pa3pada-
THIBaTh U MCCIICIOBATH
MareMaTHYeCKUe MO-
JeTH M3y4aeMbIX SIB-
JCHUH U MPOLECCOB,
CHCTEMHO aHAJIU3UPO-
BaTh HAay4YHBIE IIpO-
ONeMbl, MOJyyaTh HO-
BbIC HAy4HBIC PE3YJib-
TaThI

3HATh: METO/bI MCCIEOBAHUS, MTOIYUYEHHUS U IPUMEHEHHUs (hepMeH-
TOB, MUKPOOPTaHU3MOB, KJIETOYHBIX KYJIbTYp pacTeHUil, IPOAYKTOB
ux OuocuHTe3a U OMOTpaHCHOpPMALUK; OCHOBBI CO3JAaHHS TEXHOJIO-
TUil MOJY4YeHHUs HOBBIX BUJOB MPOAYKIUHU, BKJIHOYAsl MPOAYKIHIO,
MOJyYEHHYIO C HCIOJb30BAaHMEM MHUKPOOHOJIOTHMYECKOTO CHUHTE3a,
Onokarann3a, FeHHOW WHKEHEPUU U HAHOOMOTEXHOJIOTHA.

yMeThb: PEajH30BbIBATh OMOTEXHOJOTHMUYECKUE IMPOIECCHI U MPOU3-
BOJICTBA B COOTBETCTBHH C COOJIFOJICHHEM 3aKOHOIATEIbHBIX U HOP-
MAaTUBHBIX HAOUOHAJIBHBIX W MCKIYHAPOIAHBIX AKTOB, OPraHMU30BBLbI-
BaTh U MPOBOUTH KOHTPOJIb KAYECTBA CHIPhS, MPOMEKYTOYHBIX MPO-
TYKTOB M TOTOBOM MPOIYKIMH; IMPOBOIUTH BBIACICHUE, UICHTH(U-
KaI[MI0 ¥ aHaJHM3 MPOIYKTOB OMOCHHTE3a U OMOTpaHChOpPMAIUH, M0-
Jdy4yaTb HOBbBIE IITAMM-IIPOJYLIEHThl OHOJIOTMYECKUX IIPENnaparos;
OCYIIECTBIIATh MPO(ECCHOHATIBHYIO JEATEIBHOCTh B IPYTUX 00Jac-
TAX TPOdECCHOHATBHON AesITenbHOCTH U (WH) cdepax mpodeccro-
HAJIBHOHN JEATEIBHOCTH NPHU YCIOBHH COOTBETCTBHSI YPOBHS HX 00-
pa30BaHUs U TOJYYEHHBIX KOMIIETCHIUN TPeOOBaHUSAM K KBanu(pu-
Kalluu paOOTHHKA.

BJajJeTh: METOJAMH aHaIM3a ITOKa3aTeliell TEeXHOJIOTMYECKHX Mpo-
IIECCOB Ha COOTBETCTBHE HAyuHBIM pa3paboTkaM; pa3padaTbiBaTh
MIPOTrpaMMBbl HAYYHBIX MCCJIEIOBAHMM, OLEHKM M AHAJIN3a MOJYy4YEeH-
HBIX JAHHBIX; TEXHOJOTHEH pacueTa TEeXHOJIOTHYECKOro IMpoiiecca 1
pacdera 000Opy/IOBaHMs, BEIOOPOM CTaHAAPTHOTO U MPOEKTUPOBAHUS
HECTaHJIapTHOT0 OMOTEXHOJIOTHYECKOro 000py/I0BaHusI.

[IK-2 Cnocoben ca-
MOCTOSITEIbHO WM B
KauecTBe wieHa (py-
KOBOJIUTENS) Majoro
KOJJICKTHBA  OpraHu-
30BBIBATH U  IPOBO-
IMTHh HAayYHBIC HCCIIE-
JIOBaHUS U MX anpoba-
U0

3HATh: MUKPOOPIaHU3MBbI, KIIETOUHBbIE KYNbTYPbl pacTeHHil, ¢ep-
MEHTBI, OMOJIOTHYECKH aKTHBHbIE XMMUYECKHE BELIECTBA; MPUOOPHI
1 000pyZOBaHME JIJISl UCCIIEIOBAHUS CBOMCTB UCIOJIB3YEMBIX MUKPO-
OpPraHU3MOB, KJIETOUHBIX KYJBTYp, MOJIY4aeMbIX IyTeM OMOCHHTE3a
BELIECTB, NOJy4aeMbIX B JaOOPATOPHBIX M MPOMBIIIIEHHBIX YCIOBH-
SX; YCTAaHOBKM M 00OpYAOBaHHE JUI MPOBEACHHUS OMOTEXHOJIOTHYE-
CKHX ITPOLIECCOB.

yMeThb: HCIOJIb30BaTh CPEICTBA U METOJbl KOHTPOJII KayecTBa Chl-
pbs, monyhabpuUKaToB M TOTOBOM MPOJIYKIMH; pa3pabarhiBaTh OC-
HOBHBIE dTallbl TEXHOJOTMYECKHX CXEM, MCCIIE0BATh TEXHOJIOInYe-
CKH€ TPOLECCHl Ha OMBITHBIX U ONBITHO-POMBIIIJICHHBIX YCTaHOB-
Kax; HCII0JIb30BaTh MaTeMaTHYECKOE MOJEIUPOBAHUE U ONTHUMH3A-
LU0 OCHOBHOM ammaparypbl U y3JI0B TEXHOJIOTHYECKON CXEMBbl; pa3-
pabaThIBaTh PerJIaMeHThl Ha MPOU3BOICTBO MPOAYKTOB OMOTEXHOIO-
THH, B TOM YHUCJIE C YYETOM MEXIYHApOAHBIX CTaHapTOB.




BJIaJIeTh: METOJAMKAMH pa3pabOTKH HAYYHO-TEXHUYECKOU JIOKYMEH-
Talluud U TCXHOJIOTMYCCKUX PCIrJIaMCHTOB Ha IMPOU3BOACTBO onorex-
HOJIOTUYECKOM MPOJYKIIMK; HAaBbIKAaMU MOJ00pa, oOpaboTKu U aHa-
732 HayYHO-TEXHUYECKOW M MaTeHTHOM MH(OpMAIMH 10 TeMaTHKe
WCCIIEIOBaHMs C HCIOJIb30BAaHUEM CIIELUATU3UPOBAHHBIX 0a3 JaH-
HBIX C HCIOJb30BaHWEM WH(GOPMAIMOHHBIX TEXHOJIOTUH; pa3paboT-
KaMH OMOJIOTMYECKUX METOJIOB YTUIU3alUU OTXO/I0B MPOU3BOJICTB U
BPEIIHBIX BEIIECTB, CO3/IaHUS 3aMKHYTBIX TEXHOJOTHH, pa3paboTKa-
MU METOJHMK M NpOoBeleHHEM OMOMOHHUTOPUHTIA, PEUICHHUEM IPYTHX
po0JIeM, CBSI3aHHBIX C OXPAHON OKPYKAOIIEH CPEJIbI.

2. esn 1 321241 OCBOEHHS Y4eOHOI TMCHMIIMHBI, MECTO JTMCUMILIMHBI B CTPYK-
Type OIIOII BO

Jucrumirna buorpancdopmanust CeIpbs OTHOCHTCS K 4acTH, (OPMUPYEMOH y4acTHH-
KaMH 00pa30BaTeIbHBIX OTHOIICHW, OCHOBHOW IMpO(ecCHOHATBHON 00pa3oBaTeIbHOM IMpo-
rpammbl Beiciiero oopasosanus 19.04.01 buotexHonorus npopuins bruotexHonorus u 6uodKc-
HepTH3a NPOIYKIUH.

Ilesmm ocBOEHUS AUCHUILIUHBL (POPMHUPOBAHKE 3HAHUNA O XMMHUYECKOM COCTaBE PacTH-
TEJILHOTO CHIPhSl M OCHOBHBIX BHJIAaX €ro ouorpanchopmanuu: GuU3HIECKuX, XUMUIECKUX, OHO-
JIOTMYECKUX, TE€XHOJOTHUECKUX; (POPMHUPOBAHUE HABBIKOB IO NMPUMEHEHUIO OCHOB OMOTpaHC-
dopmanuy u OnMoKaTanm3a pPacTUTEIBHOTO CHIPhS Pa3HOOOPA3HOTO MPOUCXOXKICHUS B Pa3lny-
HBIX TEXHOJOIMYECKHX YCIOBUAX; oOecrieueHre 6e30MacHOCTH MUILEBON MPOAYKIIUN U3 T€HETHU-
YeCKU MOJIU(ULIHUPOBAHHBIX HCTOYHUKOB

3agauu:

- (popmupoBaHUE cUCTEMBI MOHATHI 0 OMOTpaHC(POPMALIUY PACTUTEIBHOTO CHIPBS;

- (popMHpOBaHUE OCHOBHBIX TEOPETUYECKUX MpEACTaBICHUI OMOTpaHCPOpMaLUU pac-
TUTEJIBHOTO ChIPbS;

- O3HAKOMJIEHHE C METOJAaMU MOJIEIMPOBAHUS MPOIECCOB OMOTpaHC(hOpMalUK pacTh-
TEJIBHOTO CBHIPBS;

- OCBOEHHE METOI0B (hepMEHTATUBHOM MepepaboTKH PacTUTENBHOTO ChIPhS;

- U3YYUTh OPraHU3alMI0 MPOEKTUPOBAHUSA TEXHOJOTMYECKUX MPOIIECCOB OMOTpaHC-
(dopmanuu pacTUTENBHOTO ChIPhS, UX XapakTep U CeHUPUKY;

- (opMHpOBaHNE MPAKTUYECKUX HABBIKOB C METOJIaMU MCCIIEI0BAaHUS U KOHTPOJIA MPO-
1eccoB OnoTpanchopMai paCTUTEIIBHOTO ChIPbSL.

3. O6bem yueOHOM TUCIMITIIMHBI B 3a4E€THBIX €IMHUIIAX C YKa3aHWEM KOJIMYeCTBa aKa-
J€MUYECKHX YacoB, BBIJEIIEHHBIX HAa KOHTAaKTHYIO paboTy OOydaromMXcCsl ¢ HpenojaBaTeieM
(o BuAaM y4eOHBIX 3aHITHH, TEKYIIHH W MPOMEXKYTOYHBIH KOHTPOJb MO JUCIHHIUIMHE) U Ha
CaMOCTOSITENIbHYIO pabOTy 00y4arouuXcs

3.1 Oynas ¢popma 0O6yueHus

Buy yae6HOH paboTHI 3 cemecTp

OO11ast TPyA0EMKOCTh IUCIUIINHBI, 3a4€THBIX €IUHUIL 4
4acoB 144
AyauTopHas (KOHTaKTHasi) paboTa, 4acoB 28

B T.Y. 3aHATHA JEKIIMOHHOTO TUIIA 14
3aHAITHUSI CEMUHAPCKOTO THUTIA 14
MIPOMEKYTOUHAsT aTTECTAIIUS 0,25
CamocrosiTesibHas paboTa 00y4arOIIMXCsl, YACOB 115,75




\ Bua npomexxyTouHOM arTecTanuu \ 3a4yeT

4. Conep:kaHue IMCHUILVIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jejiaM) ¢ yKa3aHueM OT-
Be/JI€HHOI'0 HA HUX KOJMYeCTBA AKAJeMHUYEeCKHUX YACOB M BU/I0B YUeOHBIX 3aHATHI
4.1 Ilepeuenv pazoenoe OuUCUUNIUHBL C YKA3ZAHUEM MPYOOEMKOCMU aYOUMOPHOU
(KOHMaKmHoit) u camocmoameibHou padomel, 6U006 KOHMPONEll U NepeUHs KOMNemeHyuil
Ounas hopma oOydeHHs

Tpy10eMKOCTb, YaCOB Haumeno- | Kox xoMm-
B TOM YHUCJIC BaHHE | [ICTCHLIUU
HaumenoBanwue pa3aennoB u TeM BCE- | ayJUTOPHOMN | CaMOCTOSI- [OLEHOYHO-
ro |(KOHTaKTHOM)| TEIbHOM |TO CPEICT-
paboThHI paboThI Ba
Tema 1. Ilonstue OwmoTpanchopmammm CobGeceno- | IIK-1,
18 2 16
(6buoTpanchopmarun) BaHHE I1K-2
Tewma 2. TpaAUIIMOHHOE PACTUTEIILHOE CobGecemo- | IIK-1,
22 4 18
CBIPbE. BaHHE I1K-2
Tewma 3. I'enernuecku moauduIpoBan- CobGecemo- | IIK-1,
22 4 18
HOE PaCTUTEIHLHOE CBIPBE. BaHUE I1K-2
Tewma 4. buorparcdopmarius ¢ UCIoJIb- CobGecemo- | IIK-1,
24 6 18
30BaHHEM (EPMEHTOB. BaHHE I1K-2
Tewma 5. MukpoOHas 6uorpancdopma- CobGecemo- | IIK-1,
24 6 18
LS. BaHUE [1IK-2
Tema 6. [Ipumenenue 6uorpanchopma- ITK-1,
Cobeceno-
LMY PACTUTEIBHOTO CBIPHS B MUILEBBIX 30 6 24 N I1K-2
MIPOU3BOJICTBAX.
[IpomexyTouHas aTTectanus (3a4er) 4
HNUTOTI'O no gucuuninze 144 28 112

4.2 Cooepircanue oucyuniaunsl no pazoenam, memam

Tema 1. IlonssTHe OHOTPaHCHOPMALMH CHIPbH.

Buasr 6uorpancdopmariuu. OcobeHHOCTH OUOTPaHCHOPMALIMH CBHIPBS PA3TUYHOTO MPO-
ucxoxJaeHus. OCHOBHBIE 3J€MEHThl OMoTpaHchopmanuu. MukpoOronorndeckuii cuures. Muk-
POOPraHU3MBI-IIPOAYLIEHTHI (PEPMEHTOB, UCHOIB3YEMBIX Ui MPOU3BOJCTBA MUIIEBBIX MPOAYK-
TOB. be30TX0/1HbIE TEXHOJIOTUH UCITIOIb30BAHUS PACTUTEIBLHOTO ChIPbSL.

Tema 2. TpaguuoHHOE PACTHTEIbHOE ChIPbE.

OO6miass xapakTepucTUKa W Kilaccu(UKaIUs pacTUTEIBLHOTO ChIpbsi. buoxumus pactu-
TENbHBIX KJIETOK. XUMHUYECKUN COCTAaB PACTUTEIbHBIX KIETOK. CTPOEHHE PACTUTENBHBIX KIIETOK.

Tema 3. I'eHeTHUeCKH MOAM(PUIIMPOBAHHOE PACTUTEIBHOE ChIPbeE.

Co3naHue W TpUMEHEHHWE TEeHETHYECKH MOIU(PHUIMPOBAHHOTO ChIphsi. OOecrneueHue
0€30MacHOCTH NMUILIEBOM MPOIYKIIMH U3 T€HETHUYECKU MOAU(PHUIIMPOBAHHBIX HCTOUHUKOB.

Tema 4. Buorpancopmanus ¢ HCHoJIb30BaHNEeM (epMEHTOB.

O6mas xapakTepuctuka U kinaccudukamnus ¢pepmentoB. CxoncTa U oTnuus hepmeH-
TOB OT HEOpraHM4YecKux kKaraiau3atopoB. Knaccupukanus u HomeHkiatypa ¢pepmeHToB. CTpyK-
TypHast ¥ (pyHKIIMOHAIBHAsT opraHu3amnus ¢pepMeHToB. Mexanu3m aeicTBus ¢pepmeHToB. CBOM-
cTBa (hepMeHTOB, 00yCIOBIECHHbIE OEJIKOBOM MpUpoaoid. MexaHu3Mbl U3MEHEHHUsS] aKTHUBHOCTU
depmentoB. depmeHTaTUBHAS MepepadOTKa paCTUTENBLHOTO ChIpbs. [ MaApoIuTHYECKHE Mpoliec-
cel. Herngponurnueckue peakuuu. @epMeHTHbIE TpenapaThl. ICTOYHUKHN CBIPBS 1715 TIOJTyYEHUs
(depMeHTOB. MeTo bl KOJIMYECTBEHHOT O OIpeeseHus: (pepMeHTOB Wi ux akTuBHocTH. [Ipena-



paTHBHOE BBIJICIICHUE U OYHUCTKA ()epMEHTOB. TEeXHOJIOTHUS MONTYYeHUs. XapaKTePUCTHKA OTeYe-
CTBEHHBIX ()ePMEHTHBIX IIpenaparoB. [IponykTel hepmMeHTaTUBHON OHMOTpaHchOopMaIuy.

Tema 5. MukpoOHas OmoTpancpopmanms.

CoIpbe 111 MUKpOOHOM OnoTpanchopmaruu. TexHonorus MUKpoOHOH OnoTpanchopma-
uu. ObecnieueHrne Oe30MacHOCTH MUIIEBOM MPOYKIIMH MUKPOOHOH OHOoTpaHchopMaIuu.

Tema 6. [Ipumenenue OuoTpanchopManvu pacTUTEIbHOIO ChIPbSI B MUIIEBLIX MPO-
HU3BO/JCTBAX.

XnebonekapHoe npon3BoAcTBo. Konnurepckoe npon3oacTBo. CUpPTOBOE MPOU3BOICT-
BO. BuHozenpueckoe mpousBoacTBo. IImBoBapenHoe mpowusBoacTBo. [IpomsBoacTBo 6Ge3anko-
roJpHBIX HanmUTKOB. KoHcepBHOE nmpon3BoAcTBO. [Ipon3BoacTBO vas.

5. OueHo4yHbIC MaTepHaJbI 10 AUCHHUILINHE
OneHouHble MaTepuanbl MO0 AUCLUUIUIMHE MpPEeACTaBIeHbl B Bujie (OHJA OLIEHOYHBIX
CpPEICTB.
[Tpunoxenue k paboueit mporpamme.

6. MaTepua/ibHO-TeXHHYECKOE U y4eOHO-MeToAuYecKoe odecneyeHue U CHUIITUHBI
6.1 Ilepeuens yueono-memoouuecko2o obecneyeHus no OUCYUNIUHe

Ne ABTOp, Ha3BaHKE, MECTO M3AHUSI, U3AATEIILCTBO, FOJ] U3JJAHUS, KOJMYECTBO CTPAHMII, PEXKUM
/1 JIOCTYTIa

B pa6ore

6.2 Ilepeuens yueonvix uzoanuil, He0OX00UMbBIX 0J151 0C60CHUA OUCUUNTUHDBL

Ne | ABTOp, Ha3BaHMe, MECTO U3AAHUS, TO U3AHUS,

Cchuika Ha yueOHOe n3nanue B ObC
n/m KOJIMYECTBO CTPAHUI]

OcHoBHAaA:

Muxkomnaituuk, M. H. TeXHOXUMUYECKUM KOH-
TPOJIb CENTBCKOXO03AHCTBEHHOTO CBIPhS U IIPO-
IyKTOB TiepepaboTku : yaeOHoe mocobue / M. H.
Muxkomnaiyuk, JI. A. Mopo3zosa, H. A. Cy600-
tuHa. — Cankr-IletepOypr : Jlans, 2022, —
284 c.— ISBN 978-5-8114-3705-4. — TekcT :
ANEKTPOHHBIH // JIaHb : AJIEKTPOHHO-
OnbamoTeYHas cucTeMa.

https://e.lanbook.com/book/206975

SAxynos, T. P. MonexymsipHast OMOTEXHOIOTHS :
yueOnuk amns By3os / T. P. fxynos, T. X. ®au-
30B. — 3-¢ u3l., crep. — Cankr-IlerepOypr :
Jlanp, 2021. — 160 c. — ISBN 978-5-8114-
8733-2. — TexcT : anexTpoHHsbIi // Jlans :
3JICKTPOHHO-OMOIMOTEYHAs CUCTEMA.

https://e.lanbook.com/book/179623

JlomoHMTEIbHAS




Topukos, B. E. [TumieBast ueHHOCTb, XpaHEHUE,
nepepaboTKa ¥ CTaHAAPTH3ANSA TI000BOITHON
NPOAYKIMU U KapTodens : yueOHoe mocodue
s By3oB / B. E. Topukos, O. B. MenbHuKOBa,
A. A. Ocumnos ; [lox obmieit pemakiueit 3aciry-
’KEHHOTO pabOTHHKA CEIIHCKOTO X03siicTBa PO
[u mp.]. — Cankr-IlerepOypr : Jlanb, 2021. —
248 c.— ISBN 978-5-8114-7632-9. — TekcT :
AIEKTPOHHEIH // JIaHb : 3JIEKTPOHHO-
OMOIMOTEYHAs CHCTEMA.

https://e.lanbook.com/book/179007

HanoOnoTexHONMOTuY : IPAKTUKYM / TIOJ pea. A.
b. PyOuna. — 4-e u3z., anekTpoH. — Mockaa :
JlaGopartopus 3uanwmii, 2020. — 403 c. — (Ha-
HOTEXHOJIOTHH). - TEKCT : AJIEKTPOHHBIM.

https://znanium.com/catalog/product/1094377

6.3 Ilepeuens 31eKmpoHHbBIX 0OPA306AMENBHBIX PECYPCOB

Ne DJIeKTPOHHBII 00pa3oBaTelbHbIil pecypc Hoctyn B DOP (cerb UHTEpHET, JIOKATbHAS
n/n ceTh, ABTOPU30BAHHbII/CBOOOAHBII 0CTYI
1 | Obpa3zoBarensHas miatdopma Coursera.
[DnexTponHbIi pecypc]. - https://www.coursera.org/
Pexxum noctyna:-3ari. ¢ skpaHa
2 | MachineLearning.ru http://machinelearning.ru

omobpams umerowuecs I0Pbl 011 ceoeti ducyuniunbl, pazoopamevcs ¢ 6ONPOCOM 0OCMyna

10 CeIBCKOXO03IUCTBEHHBIM HayKaM U TCXHOJIOTHAM.

6.4 Cospemennsvie npogheccuonanvHvie 6a3pl OAHHBIX, UHPOPMAUUOHHBIE CHPABOUHbBIE
cucmemul u TUYEHIUOHHOE NPOZPAMMHOE 00echeueHue

CoBpemeHnHble npodeccnoHaNbHbIe 0a3bl JAHHBIX
https://rosstat.gov.ru/ - denepanbHas ciyx0a rocyapcTBEHHOMN CTATHCTHKY.
https://cyberleninka.ru/ - Hay4Has 371eKTpoHHAsE OMOIHOTEKa OTKPBITOrO Hoctyma (Open

Access).

http://link.springer.com/ - momHOTEKCTOBas KOJUIeKIMs (0a3a JaHHBIX) 3JICKTPOHHBIX
KHHT u3/atenbcTBa Springer Nature.
http://fcior.edu.ru/ - deaepanbHblii IEHTP HHOOPMAITHOHHO-00PAa30BaTEILHBIX PECYPCOB.
https://agris.fao.org/agris-search/index.do - MexnyHapoaHas HHGOpPMAIMOHHAs CHCTEMA

http://window.edu.ru/ - udopmannonHas cucrema «EnuHoe oKHO JocTymna K 00pa3oBa-
TEJbHBIM pecypcam»

HNndopmannoHHble CIPaBOYHbIE CHCTEMbI

1. NndopmannonHo-cupaBoyHas cucrtema «[ apant». — URL: https://www.garant.ru/

2. NndopmanmoHHO-CIIpaBOYHAas

http://www.consultant.ru/

cucrema

«Koncynprantr IlImoc». —  URL:

. WWW.twirpx.com - KoHCeKTbI JIEKIIUH, yueOHbIe MOCOOUs, YICOHUKH 110 KYPCy
. pfcop.opitanii.ru - Poccuiickas mporpamma «310pOBO€ MUTAHKE - 30POBast HAIUS
. Www.e-ng.ru - Mudopmarmonnsiit nopran «bomnbinas bubaunorexa

. grainfood.ru - MexnyHapoaHasi mpoMbITIIeHHas akagemust. OpunnanbHbId cailT
. lomonosov-msu.ru - Hayussrit mopran MI'Y

3
4
5
6. www.edu.ru - denepanbusbiii mopran «Poccuiickoe 00pa3oBaHHE)
7
8
9

www.dwih.ru - Poccuiicknii Hay4qHBIH IOpTaI
10. sci-innov.ru - dexepanbHbIil TOPTAT [0 HAYYHON ¥ HHHOBAIIMOHHOW JAESITEIIbHOCTH
11. ito.osu.ru - [IporpaMMHBII KOMIUIEKC «Y HUBEPCUTETCKHHA (DOHI AIEKTPOHHBIX pe-
CYpCOB»



https://znanium.com/catalog/product/1094377
https://rosstat.gov.ru/
https://cyberleninka.ru/
http://link.springer.com/
http://fcior.edu.ru/
https://agris.fao.org/agris-search/index.do
http://window.edu.ru/
https://www.garant.ru/
http://www.consultant.ru/

12. elibrary.ru - Hay4nas snekrpoHHast OuOiuoTexka

JInneH3uoHHOE MporpaMMHoe obecriedyeHue

Microsoft Office (Access, Excel, PowerPoint, Word u 1. 1),

OpenOffice, Linux (6ecmiatHoe mporpaMMHOE 00eCIIeYeHHE IITMPOKOTO Kiacea),

cucTeMa auctaHiuonHoro ooydyenus Moodle (www.edu.rgazu.ru),

Bebunap (Adobe Connect v.8, Zomm, Google Meet, Skype, Mupanosnwc), mporpammaoe odec-
MeYeHne  DJJIeKTPOHHOTO  pecypca  caifra, Bkmodas ObC  Agrilib w  BumeokaHan
PI' A3V (http://www.youtube.com/rgazu),

anTHBHpYycHOe mporpammuoe obecrieuenne Dr. WEB Desktop Security Suite.

6.5 IlepeyeHb y4eOHBIX Ay IMTOPHIi, 000PY/T0BAHNUS U TEXHUYECKUX CPEIACTB 00Yy-

YeHUsA
IIpexnasnavenue HaumeHnoBaHue kopmyca, Ilepeyens
nomMewmenuss  (ayau- | Ne momerenus (ayauropun) o0opynoBanus (B T.4. BUPTYaJIbHbIC AHAJOTH) M
TOpHH) TeXHHMYECKHUX cpecTB 00yueHus ™

s 3anamuii  nex- | YueOHO-aIMHUHHUCTPATUBHBIN YueOHast ayqUTOpHsI TSI IPOBEICHUS JIEKIINOH-

YUOHHO20 muna KOpITYyC. HBIX 3aHATUH (oTouHas1). Creruain3upoBaHHas
Kab. 310. MeOenb, HabOp JEMOHCTPAI[MOHHOTO 000pPYHO-
BaHus. Konmveroteps B coope Intel 9 m.

MynpTHUMeIna-TIPOEKTOP NEC

V260X/10216020/170112/0000580/17 Kuraii
Jlna 3anamuil cemu- YueOHast ayqUTOpHS IS 3aHATHH JISKITMOHHOTO
HAPCKO20 muna, | YueOHO-aIMUHUCTPATUBHBIN THTIA, CEMUHAPCKOTO TUMA (CEMHHAPHI, MTPAKTH-
2pYHNOGHIX KOH- Eo%n}écl.o ‘Ie%KI/Ie 3aHATHUSA, MPAKTUKYMBI, JJAOOPATOPHBIC
. a0b. . -
——1 npo- paboThI, KOJUIOKBUYMBI), JUIS IIPOBEIEHUS TPYII

ITIOBBIX KOHCYJ'II)TB.I_II/Iﬁ n HHHHBHHyaJ’IBHOﬁ pa-

MEHCYMOUHOU —— ant- 00TBl 00yYaBIIMXCS C TENAarOTMYeCKUMH pa-

mecmayuu. 013 3a- OOTHHKAMH, JUISi IPOBEICHHS TEKYIIEro KOH-
HAmMUYU J1eKYUOHHO2O TPOJIA U IPOMEKYTOYHOU aTTEeCTALlUU.

Muna, CemuHapcKo- JIEMOHCTPALIMOHHOTO 000pynoBanus. Komvbrorepsl
20 muna (cemunapbl, B cOope Intel 9 mt. Mynsrimenuna-ipoexrop NEC
npakmuieckue  3a- V260X/10216020/170112/0000580/17 Kurait

HAMUA,  NPAKMUK)-
Mbl, 1abopamopHble
pabomul, KOJULOK-
8UYMbL), 01 Npoge-
OeHust  2pynnoevix

KOHCYybmayuil u
UHOUBUOYATILHOU
pabomol 0byuag-

wuxcs ¢ nedazoau-
yeckuMu  pabomHu-
Kamu, OJisl npogede-
HUs meKyuje2o
KOHMpONs U  Npo-
MeNCYmoyHou  am-
mecmayuu.



http://www.edu.rgazu.ru/
http://www.youtube.com/rgazu

Jlna camocmost-
menvHoU pabomuol

YuTtanbHbBIN 3211

Kabunet Ne105
YueOHO-aAMUHUCTPATUBHBIN
kopmyc Ne 320

Y4ueOH0-aAMUHUCTPATHBHBINA KOPITYC.
[Tomemmenne mIs CaMOCTOSITSIPHOW PabOTHI.

UurtaabHBIA 3a]1: TEPCOHANBHBIE KOMITBIOTEPHI
11 mt. BeIXxoa B HHTEPHET, JOCTYI B 3JEKTPOH-
HYI0 HH()OPMAaMOHHO-00pa30BaTENbHYIO CpPEAy
YHUBEPCUTETA

YueOHo-1a00paTOPHBIN KOPITYC.
IToMerieHre A CaMOCTOSITEIBHOM pabOTHI.

Kab6. 320. ChnemmammsupoBaHHas MeOenb, HabOp
JEMOHCTPALIMOHHOTO 00OPYZIOBAaHMS, TEPCOHAIb-
Hble KOMITbEOTEpHI 11 mr. Beixon B WHTEpHET,
JOCTYI B O3JCKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEpCUTETa

VueOHO-aIMUHUCTPATUBHBIH KOPITYC.
Ka6. 105. YueOnas ayauropust Ansi y4eOHBIX

3aHATHHA OOY4YaIOLIMXCSl U3 4HCiIa WHBAJIUIOB U
mur ¢ OB3. CrienmanmsupoBanHast MeOelnb, Ha0Op
JIEMOHCTPAIIMOHHOTO 000pYJIOBaHMS. ABTOMATH-
3MpOBaHHOE pabodyee MEeCTO Ui HMHBAINIOB-
KOJISICOYHUKOB C KOPPEKLUMOHHOW TEXHUKOH H
MHAYKUMOHHOU cucteMoil DnCuc 290; ABToma-
TH3UPOBAaHHOE pabouee MecTo s cIaboBHIS-
HIMX ¥ HE3pSYMX M0JIb30BaTENeN CO CTalMoHap-
HeIM BHaeoyBenmuuteneM OJinCuc 29 ON; As-
TOMAaTH3MpPOBaHHOE pabodee MecTo Ui ciaabo-
BUJIINX M HE3pSUMX IOJIb30BaTeNel C mopra-
TUBHEIM BHaeoyBenmuuteneM OnCuc 207 CF;
ABTOMaTH3MpOBaHHOE pabodee MecTo JUIs cia-
OOBUISAIIMX W HE3PSYUX IOJIb30BATENEH C Yu-
tatomeit MamuHON JnCuc 207 CN; Amnmapart-
HBIH KOMIUIEKC ¢ (DYHKIIMEH BUACOYBEINICHUS U
YTEHUS! AT CIIA00BUAALINX U HE3PAUUX MOJIb30-
Bateneit DnCuc 207 OS.




MuHHCTEPCTBO CeJIbCKOro xo3siicTBa Poccuniickoit @egepaunu
DenepanbHOE roCyIapCTBEHHOE 0I0I2KeTHOE 00pa3oBaTesIbHOE YUPeKICHUe
BbICIIET0 00Pa30BaAHUA
«Poccuiickuil rocy1apCTBEHHBIA arpapHbIi 320YHbIN YHUBEPCUTET

@DoH/1 OLIEHOYHBIX CPEICTB JIsl IPOBeIeHNs TEKYIEro KOHTPOJIA U MPOMeKYTOUYHOI aT-
TecTaluM o0y4awluxcs no gucuuminue buorpancopmanus coipbs

Hanpasnenue noarorosku 19.04.01 buorexHomorus

Hanpasnennocts (mpoduiib) nporpamMmsl buoTexHonorus u OMo3KcnepTrsa mnpo-
TYKIUH

KBanudukauus Maructp

®opma 00ydeHUs: OUHAS

bamammuxa 2022 r.

10



1.0nucanue nokasaresjiel 1 KpUTepueB OLEHMBAHNS TJIAHMPYEMbIX Pe3yJIbTATOB 00y4eHUs 10 y4eOHOM TUCIUIIUHE

Komne- | Muaukarop chopmupo- Haumeno-
TeHIU | BAHHOCTH KOMIIeTeHIui YpoBeHb BaHHUe olle-
+ | IlIaHupyeMble pe3y1bTaThl 00y4eHHsI
O0CBOEHHSI HOYHOI'0
cpeacTBa
IK-1 3HATh: METOJBI HCCIIEI0Ba- 3HAeT: METOJbI MCCIICJ0OBaHMs, TIOTyYeHHUS U npuMeHeHus GpepmenToB, Muk- | CobecemoBa
Croco- | HUS, OXYYEHUS U TIPUMEHE- POOPraHu3MOB, KJIETOYHBIX KYJIbTYp PACTEHHi, MPOIYKTOB UX OMOCHHTE3a U | HHE
OcH cra- | HUS (EPMEHTOB, MHKPOOP- onoTpanchopmanym;, OCHOBBI CO3/IaHUS TEXHOJIOTUW TOJNYyYEHHUS HOBBIX BH-
BUTD, TaHU3MOB, KJIETOYHBIX KYJb- JIOB TPOJYKIUHU, BKJIIOYAs MPOIYKIHUIO, TMOJYyYEHHYIO C HCHOJIb30BaHUEM
dbopMa- | Typ pacTeHUH, MPOITYKTOB HX MHUKPOOHOJIOTHYECKOTO CHHTE3a, OMOKaTain3a, TeHHON WHXCHEPUU W HAHO-
JU30BBI- | OMOCHMHTE3a U OMOTpaHC- OMOTEXHOJIOTH.
BaTh U | opmammm; OCHOBBI CO37a- yMeeT: pealii30BhIBATh OMOTEXHOJIOTHYECKHUE MPOIECChl W MPOU3BOJICTBA B
pemars | HUS TeXHOJOTHH MONTy4eHUs COOTBETCTBHH C COOJIFOJICHHEM 3aKOHOAATEIIbHBIX M HOPMATHBHBIX HAIHO-
3aJlaud, | HOBBIX BHUJOB IPOIYKIIHH, Toporo- HaJIBHBIX ¥ MEXKTYHAPOIHBIX aKTOB; OPTaHU30BEIBATh U PpOBOI[I/ITB KOHTPOJTb
B TOM | BKIKOHAS MPOJYKIMIO, TOMY- | o KauecTBa CBIPhS, TPOMEKYTOUHBIX MPOTYKTOB U TOTOBOI MPOAYKIIUU; IPOBO-
qyucie YCHHYIO C HWCIOJIb30BaHUEM JUTH BBIJCIICHUE, HICHTU(UKAINIO U aHAIA3 TPOTYKTOB OMOCHHTE3a U O1O-
pa3paba- | MUKpOOHOJIOTHYECKOTO CHH- (yzose- TpaHcopMmaluu, MONy4aTh HOBBIE IITAMM-TIPOAYIEHTHl OHOJOTHYECKHUX
TBIBaTh | T€3a, OMOKaTaau3a, TEHHOM Teopu- MPerapaToB; OCYIIECTBISATh MPOPECCHOHATBHYIO IeATEIHHOCTh B APYTUX 00-
U HUCCle- | UHKEHEpUH W HaHOOMOTeX- TebHO) JacTsIX MpodecCHOHANBHON NesTeNbHOCTH U (Win) chepax mpodeccrHoHaTb-
JIOBaTh HOJIOTHIA. HOM JIEATEIHHOCTH TPH YCJIOBHH COOTBETCTBUS YPOBHS HX OOpa3oBaHUS U
MaTeMa- | yMeTh: peallu30BhIBaTh OUO- MOJIYYEHHBIX KOMIETSHIINN TpeOOBaHUAM K KBaTU(pUKALUK paOOTHHKA.
THYE- TEXHOJIOTHYECKHE TPOIECCHI BJIAJleeT: METOJaMH aHaJIM3a MOKa3aTeled TEXHOJIOTHYECKUX MPOIECCOB Ha
CKHE U TIPOM3BOJACTBA B COOTBET- COOTBETCTBHE HAYYHBIM pa3paboTKaMm; pa3padaThiBaTh MPOTPAMMBI HAyYHBIX
MOJIEIH | CTBHHU C COOJIFOJEHUEM 3aKO- WCCIICTOBAHM, OIEHKH M aHaJIM3a IMOJTYYCHHBIX JIAHHBIX; TEXHOJOTHEH pac-
u3y4ae- | HOJATEIbHBIX W HOPMATHB- 4yeTa TeXHOJIOTMYECKOTO TMpoliecca U pacdyera 00opyI0BaHUs, BHIOOPOM CTaH-
MBIX SIB- | HBIX HAIMOHAJIBHBIX U MEXK- JAPTHOTO W MPOSKTHPOBAHMS HECTAHIAPTHOTO OMOTEXHOJOTHIECKOTO 000pY-
JIEHUI W | TyHApOJHBIX aKTOB; OpraHU- JIOBAHMUSI.
MpoIec- | 30BBIBATh W MPOBOJIUTH KOH- 3HaeT TBEPA0: MCTOJBI HCCICIOBAHUs, MOJydeHUs u npuMeHeHus pepmeH- | CobecemoBa
COB, TPOJb KayecTBa ChIPHS, MPO- Ipoxsu- TOB, MHKPOOPTaHU3MOB, KJIIETOUHBIX KYJIbTYp PacTCHH, NPOJYKTOB 1X Ono- | HHE
CHCTEM- Me>1<yT0quLIX MPOAYKTOB H Hy T CUHTEe3a M OmoTpaHc(oOpMaIiy; OCHOBBI CO3JaHUS TEXHOJOTHUW TOTyYEHUS
HO aHa- | TOTOBOW MPOIYKIUH; TPOBO- (xopouo) HOBBIX BHJIOB NPOXYKINH, BKJIIOHas MPOAYKIHUIO, HOIYIEHHYIO ¢ HCMONB30-
JU3UPO- | IATHh BBIJACICHUE, WJICHTH- BaHHEM MUKPOOHMOJIOTHYECKOTO CHHTE3a, OMoKaTalin3a, TCHHOW HH)XCHEPUU U
BaTh Ha- | pUKAIMIO U aHAIHU3 TPOAYK- HaHOOMOTEXHOJIOTUH.
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YUHBIC
po0ie-
MBI, TIO-
JAy4aTh
HOBBIC
Hay4YHbIC
pe3yiib-
TaThbl

TOB OuocuHTe3a u Ouo-
Tpancopmanmm, MOIy4aTh
HOBBIE ILITAMM-TIPOAYLECHTHI
OMOJIOTMYECKHX MPENapaToB;
OCYILIECTBIATh  Mpodeccro-
HAIBHYIO JICATEIBHOCTh B
Opyrux obnacTsax mpodec-
CHOHAJIbHOW AESATEIbHOCTH U
(wm) cdepax mnpodeccuo-
HAJIBHOW JIEATEIHHOCTH TIPH
yCIIOBUU COOTBETCTBHS
YpOBHS MX O00pa3oBaHus U
MOJIYUEHHBIX KOMIETEHLIUN
TpeOoBaHUsAIM K KBasn(uka-
MU pabOTHHKA.

BJAJeTh: METOJaMH aHAJIH-
3a TMokKazaTenell TEeXHOJOTH-
YECKUX IPOIIECCOB Ha COOT-
BETCTBHME HAy4HBIM pas3pa-
00TKaM; pa3pabarbIBaTh
MpOrpaMMbl  HAYYHBIX HC-
cJIETOBAHWI, OIEHKH W aHa-
TU3a TOJIYYEHHBIX JaHHBIX;
TEXHOJIOTHEN pacyeTra TeX-
HOJIOTUYECKOTO TIpoliecca U
pacdyeta oOOpYJIOBaHUs, BBI-
OOpOM CTaHAAPTHOTO U TMPO-
eKTUPOBAHUS HECTaHIAPTHO-
ro  OMOTEXHOJOTHYECKOTO
00opyI0BaHUS.

yMeeT YBepeHHO: Pealn30BbIBaTh OMOTEXHOJIOTHUECKHUE POLECCHl U MPOU3-
BOJICTBA B COOTBETCTBUU C COOJIIOJICHUEM 3aKOHOAATENbHBIX U HOPMATUBHBIX
HAIlMOHAJIBHBIX W MEXIYHapOIHBIX aKTOB; OPraHU30BBIBATH M MPOBOJUTH
KOHTPOJIb KQ4e€CTBa ChIPbs, IPOMEKYTOUHBIX MPOAYKTOB U TOTOBOW MPOIYK-
LIMU; TIPOBOJIUTH BbIACNICHUE, UACHTU(DUKAIINIO U aHATU3 MPOJAYKTOB OMOCHH-
Te3a U OMoTpaHCHOpPMAITUH, MTOTYIaTh HOBBIE MTAMM-TIPOIYIICHTHI OHOJIOTH-
YeCKUX TMPEenaparoB; OCYIIECTBIATH MPO(PECCHOHAIBHYIO IESTENbHOCTh B
OPYTHX 00JACTSIX MPOPECCHOHATBHON NEATSIHHOCTH W (Wiu) cdepax Mmpo-
(heccuoHaTbHOM AESITeNFHOCTU IPU YCIOBHUHM COOTBETCTBUS YPOBHS MX 00pa-
30BaHUS M TIOJYYEHHBIX KOMIETCHIIMA TPEOOBAHUSAM K KBaM(HKAIMKM pa-
OOTHHKA.

BJIaJieeT YBePeHHO: METOJaMH aHaJln3a MoKa3aTesiel TEXHOJIOTHYECKHUX MPo-
LIECCOB Ha COOTBETCTBHE HAYYHBIM pa3paboTKaM; pa3padaThiBaTh MPOTrPaMMbl
Hay4HBIX HCCIICIOBAaHUMN, OIICHKH M aHaJIM3a MOJYyYEHHBIX JAHHBIX; TEXHOJIO-
rHei pacuera TEXHOJIOTHYECKOro Mpollecca U pacuera 000pyaI0BaHUs, BHIOO-
POM CTaHIAPTHOTO M MIPOSKTUPOBAHMS HECTAHAAPTHOTO OMOTEXHOIOTUYECKO-
ro 000pyAOBaHMUS.

Bobicokuii
(oTaM4HO)

uMeeT copMHPOBABIINECH CHCTeMaTH4YeCKHe 3HAHMA. O METOoJax Hccie-
AO0BaHUWs, IOJYUCHUA W IMPUMCHCHUA q)epMeHTOB, MHUKPOOPTraHU3MOB, KJIC-
TOYHBIX KYJIbTYp PAacTeHUU, MPOAYKTOB MX OMOCHMHTEe3a M OuoTpaHchopma-
oK, OCHOBAx CO3aaHUA TEXHOJIOTUH MMOJIYYCHHA HOBBIX BHUIOB IMPOAYKIHH,
BKJIFOYAsl MPOAYKIUIO, MOJYUYEHHYIO C HCIOJIb30BAaHHEM MHKpPOOMOJIOTHYE-
CKOTO CHHTE3a, OMoKaTanu3a, TeHHON HHKEHepUH U HAHOOMOTEXHOIOTHHA.

uMeeT cpopMHpoBaBIIeecs CHCTEMATHYECKOe YMEHHe: pEealn30BbIBAThH
OMOTEXHOJOTHYECKHE TPOIIECCHl W MPOU3BOJCTBA B COOTBETCTBHH C COOIIO-
JICHUEM 3aKOHOJATeIbHBIX U HOPMATHUBHBIX HAIIMOHAIBHBIX U MEXIyHAPO-
HBIX aKTOB; OpPraHMU30BBIBATHE W MPOBOJUTH KOHTPOJIb KAa4€CTBA CBIPbSA, IMPO-
MEXYTOUYHBIX TPOAYKTOB M TOTOBOW MPOAYKIIMU, TPOBOIUTH BBHIICICHHE,
UIESHTU(DHUKAIIMIO U aHAW3 TMPOJYKTOB OMOCHMHTE3a W OmoTpaHchOpMaIiu,
MOJIy4aTb HOBLIC HITAMM-IIPOAYLICHTHI 61/IOJIOI‘I/I‘-ICCKI/IX npenaparoB; OCYIIC-
CTBJISITH MPOGECCHOHATBHYIO ACATEIHHOCTh B IPYTUX 00JacTsAxX mpodeccuo-
HAJIBHOW JESTeIbHOCTH U (M) chepax NpodecCHOHATHHON AESTEIbHOCTH

CobecenoBa
HHUC
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IIPU YCIIOBHU COOTBETCTBHSI YPOBHS MX OOpa30BaHMS U MOJYYCHHBIX KOMIIE-
TEHIMH TPEOOBAHMAM K KBATH(PHUKAIIMKA PAOOTHHKA.

noxka3biBaeT c)OpMHPOBaBIIeecs] CHCTeMaTHYeCKoe BJIa/IeHHe. METOIaMu
aHaNIM3a MOKa3aTelell TeXHOJIOTMYECKUX IPOLECCOB HAa COOTBETCTBHE Hayu-
HBIM pa3paboTKaM; pa3palbaThIBaTh NPOTPaMMbl HAay4YHBIX HCCIIEIOBAHH,
OLIEHKM W aHaJM3a MOJYYCHHBIX TaHHBIX; TEXHOJOTHEW pacyeTra TEXHOJIOTH-
YeCKOro Iporecca U pacuera 000py10BaHus, BHIOOPOM CTaHJAPTHOTO H TIPO-
EKTUPOBAHMS HECTAHAAPTHOTO OMOTEXHOJIOTHIECKOTO 000PYIOBAHHS.

I1K-2 3HATh:  MHKPOOPTaHU3MBHI, 3HaeT: MUKPOOPTraHU3MbI, KJIETOUHbIE KYJIbTYphl pacTeHuid, hepmentsl, 0uo- | Cobecenona

Croco- | KIIETOYHBIC KYJIBTYpPBI pac- JIOTUYECKH aKTUBHBIE XUMHUECKHUE BEIIECTBA; MIPUOOPHI U 00OpPYIOBAHME IS | HUE

OeH ca- | TeHU#, pepMeHTHI, OHOJIOTH- HCCIEA0BaHUS CBOMCTB UCIIOIb3YEMBIX MUKPOOPTaHU3MOB, KJIE€TOUYHBIX KYJb-

MOCTOSI- | YeCKH aKTHUBHBIE XHMHYE- Typ, TOJy4aeMbIX IyTeM OMOCHHTE3a BEIICCTB, IMOJIy4aeMbIX B JabopaTop-

TEIBHO CKHE BEIIECTBA; MPUOOPHI U HBIX U MPOMBIIUICHHBIX YCIIOBUSX; YCTAHOBKH U 000OpyAOBaHUE ISl TIPOBE-

UIM B | 000pyIOBaHUE ISl UCCIIEO- JIeHUsI OMOTEXHOJIOTUYECKUX TTPOIIECCOB.

KaueCTBE | BAHUS CBOMCTB HCIOJb3Yye- yMeeT: UCIOJIb30BaTh CPEACTBA U METOJbl KOHTPOJISI KAYECTBA ChIPbS, MONY-

YjieHa MBIX MHUKPOOPTaHHU3MOB, (haOpuKaToB M TOTOBOM MPOAYKIIMH; pa3padaThiBaTh OCHOBHBIE ATaIlbl TEXHO-

(pyxo- KJIETOUYHBIX KYJIbTYp, MOJY- Toporo- JIOTUYECKUX CXEM, UCCIEI0BATh TEXHOJIOTMYECKUE MPOLIECCHl HA OMBITHBIX U

BOJUTE- | YaeMbIX MyTeM OHMOCHHTE3a - OTIBITHO-TIPOMBIIIVICHHBIX YCTAHOBKAX; MCIOJB30BaTh MaTEeMaTHYECKOE MO-

Js1) Ma- | BEIIECTB, MOJyYaeMbIX B Jia- BLIH JETMPOBAHUE U ONTUMHU3ALMIO OCHOBHOM almapaTypbl U Y3JI0B TEXHOJIOTHYE-

JIOTO OOpaTOPHBIX U MPOMBIIUICH- ?;)10(;)1;.11_& CKOM CXEMBI; pa3pabaTbiBaTh PErjiaMEHThI Ha MPOU3BOJICTBO MPOAYKTOB OHO-

KOJUIEK- | HBIX YCJIOBMSIX; YCTAHOBKH U TeabHo) TEXHOJIOTMH, B TOM YHUCJIE C YUETOM MEXKIYHAPOIHBIX CTaHuL[apTOB.

THBa Op- | 00Opy/ZOBaHKWE I TPOBE- BJIajieeT: METOAMKaMH Pa3pabOTKH HAyYHO-TEXHUYECKOH TOKYMEHTAIUUd U

FaHU30- | I€HHS OMOTEXHOJIOTHYECKUX TEXHOJOTHYECKUX PErIaMEHTOB Ha TPOU3BOJICTBO OHMOTEXHOJIOTHYECKOU

BEIBaTh MPOIECCOB. MPOYKIIMH; HaBBIKAMHU IMO00pa, 00pabOTKHU M aHAIN3a HAYYHO-TEXHUIECKOM

U IpO- | yMeTh: UCIOJIb30BaTh Cpel- Y TIATEeHTHON MH(OpMAIMK MO TeMAaTUKE UCCIECOBAHMS C MCIOJIB30BAHUEM

BOJUTH CTBA W METOABl KOHTPOJIA CHIEIMaTU3UPOBAHHBIX 0a3 MaHHBIX C HMCIOJb30BaHUEM HH(POPMAIIMOHHBIX

Hay4yHBIE€ | KQuecTBa CHIPbs, MOIydad- TEXHOJIOTHH; pa3paboTkaMu OMOIOTHYECKUX METOJOB YTHIIM3AIHU OTXOJI0B

HCcle- pPUKATOB U TOTOBOM MPOIYK- MIPOU3BOJICTB M BPEAHBIX BEIIECTB, CO3AaHUS 3aMKHYTHIX TEXHOJIOTHH, pa3pa-

JOBaHMS | IMU; pa3pabaThiBaTh OCHOB- 00TKaMH METOJIMK W TIPOBEJACHHEM OHOMOHUTOPHHTA, PEIICHHEM IPYTUX

U HUX amf- | Hele JTalbl TEXHOJOrHYe- po0JIeM, CBA3aHHBIX C OXPAHOM OKPYKAIOMIEH CPEJIbl.

poba- CKUX cxeM, wucciaenosats | [IpoaBu- TBEP/0 3HAET: MUKPOOPTaHU3MBI, KIIETOUHBIE KYIbTYPHl pacTeHuil, pepmeH- | Cobecenoa

ITHIO TEXHOJIOTUYECKHUE IPOLECCH | HYThIi ThI, OMOJIOTMYECKN aKTUBHBIE XMMHUUYECKHE BEIECTBA; MPUOOPHI U 000pyH0- | HUE
Ha ONBITHBIX U OHIBITHO- | (XOPOIIO) BaHME JJIs MCCIENOBAHUSI CBOMCTB MCIOJIb3YEMBIX MHUKPOOPTraHU3MOB, Kile-
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IPOMBIIUICHHBIX ~ YCTaHOB-
Kax; MCIONB30BaTh MaTeMa-
TUYECKOE MOJEIUPOBaHUE U
ONTUMU3ALAIO OCHOBHOM
anmnaparypsl U y3J0B TE€XHO-
JIOTUYECKOW CXEMBI;, paspa-
0aThIBaTh perjaMeHThl Ha
MIPOU3BOJICTBO  MPOJYKTOB
OMOTEXHOJIOTMH, B TOM YHC-
Je C Y4eTOM MEXIyHapoJ-
HBIX CTaH/IapTOB.

BJajeTh: METOJIUKAMH pa3-
paboTku Hay4YHO-
TEXHUYECKON JTOKyMEHTAIU!
U TEXHOJIOTUYECKUX perJia-
MEHTOB Ha TPOU3BOACTBO
OMOTEXHOJIOIMYECKOH  Mpo-
JTyKIIUW; HaBbIKAaMH T0100-
pa, oOpabOTKM M aHaIu3a
Hay4YHO-TEXHUYECKOM M Ta-

TOYHBIX KYJbTYp, HOJy4aeMbIX MyTeM OMOCHMHTE3a BEUIECTB, MOJIYyYaeMbIX B
7a00pAaTOPHBIX M NPOMBIIUIEHHBIX YCJIOBUSX; YCTAaHOBKM M 000OpYJOBaHME
JUTSI IPOBE/IEHUs] OMOTEXHOJIOTMUYECKHUX POIIECCOB.

yMeeT YBePEeHHO: UCTIOIh30BaTh CPEJCTBA U METOJIbI KOHTPOJIS Ka4eCTBa ChI-
pbs, osypabpuKaToB U TOTOBOM MPOAYKIINU; pa3padbaTbiBaTh OCHOBHBIE 3Ta-
bl TEXHOJIOTUYECKUX CXEM, HCCIIEIOBATh TEXHOJIOTHMUECKHE MPOIECChl Ha
OTIBITHBIX U OMBITHO-TIPOMBIIIJICHHBIX YCTAHOBKAX; MCIOJB30BaTh MaTeMaTH-
YECKOE MOJCIUPOBAHUE W ONTHMH3AIMIO OCHOBHOW armaparypbl U Y3JIOB
TEXHOJOTHYECKON CXeMbl; pa3pabaThiBaTh pErJIaMEHThI Ha MPOU3BOICTBO
IIPOAYKTOB 6I/IOTCXHOHOFI/II/I, B TOM YHUCJIC C YYCTOM MCKIAYHAPOJHBIX CTaH-
JapTOB.

BJIaJleeT YBEPEHHO: METOJMKAaMH pa3pabOTKU HAYyIHO-TEXHHUYECKOH TOKY-
MEHTAIlMN ¥ TEXHOJOTUYECKHX PErjaMeHTOB Ha MPOU3BOJCTBO OMOTEXHOIO-
THYECKON TPOYKIIMU; HaBBIKAMHU TOA00pa, 00padOTKM M aHAlM3a HAy4YHO-
TEXHUYECKON M MaTeHTHOW WMH(GOpPMAaIlMU MO TeMaTUKE HCCIEIOBAaHUS C HC-
IMOJIb30BAHHUEM CIICHUATIU3UPOBAHHBIX 0a3 JaHHBIX C HCIIOJIB30BAHHUEM HWH-
(hopMaIlMOHHBIX TEXHOJOTHH; pa3paboTKaMu OUOIOTUYECKUX METOJIOB yTH-
JIn3aluy OTXO0OO0B IMPOU3BOACTB M BPEAHLIX BCHICCTB, CO3AaHUA 3aMKHYTBIX
TEXHOJOTHH, pa3paboTKaMu METOJUK U MPOBEJACHUEM OMOMOHUTOPHHTA, pe-
HIEHUEM JPYTHUX MPoOJIeM, CBI3aHHBIX C OXPAHOU OKPYKAIOIIEH CpeIbl.
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TeHTHOH uWH}OpMaIUu 10
TEMaTHUKE MCCIEI0BaHUsS C
HCIIOIL30BaHUEM CIELHATN-
3UPOBAHHBIX 0a3 NaHHBIX C
HCIIOb30BaHUEeM HWH(popMma-
LHMOHHBIX TEXHOJIOTUH; pa3-
paboTkaMu  OMOJOTHYECKHUX
METOJIOB yTHUJIM3AIUU OTXO-
JIOB TTPOM3BOJICTB M BPEIHBIX
BEIIECTB, CO3/IaHUS 3aMKHY-
TBIX TEXHOJIOTHH, pa3padoT-
KaMH METOJHMK W TIpOBEe-
HHUEM OWOMOHHMTOPHHTA, pe-
IIEHUEM JIpYTuX MpoOseM,
CBSI3aHHBIX C OXPaHOH OK-
pyKaroleu cpepl.

Bricokmii
(oTJINYHO)

nMeeT cpopMupoBaBIIeecsl CHCTeMAaTHYeCKHe 3HAHMA: O MUKPOOPraHU3-
Max, KJIETOYHBIX KYJIbTypaxX pacTeHUH, (hepMeHTax, OMOTIOTUIECKN aKTUBHBIX
XMMHYECKUX BeIecTBaXx; NMpHOopax M OOOPYAOBaHMHU JUIS HCCIEIOBAHMS
CBOWCTB HCIOJIb3YEMBIX MHUKPOOPTaHM3MOB, KJIETOYHBIX KYJbTYp, HOJydae-
MBIX ITyT€M OMOCHHTE3a BEIIECTB, MOIYYaeMbIX B JIAOOPATOPHBIX M MPOMBIIII-
JICHHBIX YCJIOBHSX; YCTAaHOBKAaX W 000pYIOBaHUU ISl IPOBEACHUS OMOTEXHO-
JOTUYECKUX MPOLIECCOB.

nMeer chopmMupoBaBuieecss CHCTeMATHYeCKOe YMeHHe: HCIIOJIb30BaTh
CpPEICTBa M METOABI KOHTPOJIS KaueCTBa ChIPbs, M0Iy(haObpHKaToOB U TOTOBOM
MPOAYKIIMH; pa3pabaThiBaTh OCHOBHBIC ATAIlbl TEXHOJOTMYECKHX CXEM, HC-
CIIEIOBATh  TEXHOJOTMYECKHWE IMPOIECChl Ha ONBITHBIX M OIBITHO-
MPOMBIIIICHHBIX yYCTAaHOBKAX; HMCIIOJIF30BaTh MAaTEeMaTHYECKOE MOJEIHPOBA-
HHUE ¥ ONTHUMHU3AIMIO OCHOBHOMW ammaparypsl M y3JI0B TEXHOJIIOTHYECKOH cXe-
MBI; pa3padaTbIBaTh PErIaMEHTHl Ha MPOU3BOICTBO MPOTYKTOB OMOTEXHOIO-
I'MH, B TOM YHUCIIE C YYETOM MEXKAYHAPOIHBIX CTaHAapPTOB.

noxkasbiBaer copMHupoBaBIleecsl cMCTeMaTHYecKoe BJIaJeHUe: METOIH-
KaMHU pa3pabOTKU HAayYHO-TEXHUYECKOW JTOKYMEHTAlMU U TEXHOJIOTUYECKUX
periIaMeHTOB Ha MPOM3BOJICTBO OMOTEXHOJIOTHYECKON MPOIYKIINHU; HABBIKAMHU
noxoopa, o0pabOTKM M aHaIM3a HAYYHO-TEXHMYECKOM M MaTeHTHOW MHMOP-
MaIlfH 110 TEMaTHKE MCCIIEIOBAHUS C MCIIOJIb30BAaHUEM CIEIIHaTH3UPOBAHHBIX
0a3 JaHHBIX C HMCIIOJIb30BaHHEM HH(GOPMAIMOHHBIX TEXHOJOTHIi; pa3paboT-
KaM{ OMOJIOTHYECKUX METOAOB YTHIIM3AIMU OTXOJOB MPOU3BOJCTB M BPEJI-
HBIX BEILECTB, CO3JaHUS 3aMKHYTBIX TE€XHOJOIHH, pa3paboTKaMH METOIUK U
MpOBEICHNEM OMOMOHHUTOPHHTA, PEIICHHEM JPYTHX MPOOJIeM, CBSI3aHHBIX C
OXPaHOM OKPYXKaIOILEH CPebl.

CobecenoBa
150405
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2. Onucanye HIKaJ OeHMBAHUSA

2.1 lkana oyenusanus Ha 3mane meKyuLe20 KOHmMpous

dopma TeKylIero KoH-
TpOJIst

OTcyTcTBUE YCBOCHUS
(HMXE TTOPOTOBOTO)

[ToporoBsrii (y10BIE€TBOPUTETh-
HO)

[TpoaBuHYTHIH (XOPOIIIO)

Bricokuii (0TIMYHO)

CobecenoBanune

OTBeT Ha BOIPOCHI HE
BBITIOJTHEH WJIM BBHITIOTHEH
HEMPaBUILHO, HET OTBETA
Ha JIOTIOJIHUTEIIHLHBIN BO-

npoc

OTBeT Ha BOIIPOC COACPKUT JIOC-
TOBEPHYIO HHpOpMaLuio Ooiee
50% 3aganus, Ho MeHee 70%

OTBeT Ha BOIpOC coaep-
KUT IOCTOBEPHYIO WH-
dbopmaruto 6omee 70%

3aJ1aHusl, HO €CTh OLIMOKHU

OTBeT Ha BOIPOC TMOTHBIM,
0e3 omnooK

2.2 lllkana oyeHusanus Ha Imane NPOMeEICYmo4Hol ammecmayuu (3auem u IK3ameH, Kypcoeas paboma)

dopMa MpoOMEKYTOU-
HOM aTTecTaluu

OtcyTcTBHE yCBOCHUS
(HMXE IOPOTOBOTO)

[Toporossrii (YIOBIETBOPUTEIHHO)

[IponBuHYTHIN (XOPOIIIO)

Bricokuii (OTINIHO)

3auer

OTBeT Ha BONpPOCHI HE
BBINIOJIHEH WJIA BBIIIOJI-
HEH HENpaBUIbHO, HET
OTBETa Ha JIONOJIHU-
TEJIbHBIN BOITPOC

OTBeT Ha BONPOC COACPKUT JIOC-
TOBEpHYI0 HH(popMamuio Oonee
50% 3amanus, Ho menee 70%

OtBer Ha BOMpPOC CoOJIEp-
KHUT JTOCTOBEpHYIO HH)OP-
Manuto Oonee 70% 3ana-
HUSl, HO €CTh OIIHOKH

OTBeTr Ha BONPOC MOJHBIH,
6e3 ommoboK
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3. TunoBble KOHTPOJIbLHbIE 32IaHUS WM HHbIe MATePHAJIbI, HE00X0AUMbIE /ISl OLleHKH
3HAHMi, yMEHUI1, HABBIKOB U (HJIH) ONBITA AeATEIbHOCTH, XapaKTEePU3YIOIIHUX 3Tanbl (hop-

MHUPOBaHMS KOMIIETEHIIHI B Ipolecce 0CBOEHUs 00pa30BaTe/IbHOI MPOrpaMMbl

®OH/JI OHEHOYHbBIX CPEJACTB JJIsA TEKYIIEI'O KOHTPOJIA

Co0ece1oBaHus HA TEMbI:

NS

5.

OO01mast XxapaKTepUCTHKA U KJIAacCU(UKALUSI PACTUTEIBHOTO CHIPHSI.

bruoxumus pacTUTENBHBIX KJIETOK.

XHUMHUYECKUH COCTAB PACTUTEIILHBIX KIIETOK.

Co3gaHue ¥ MpUMEHEHUE TeHeTUYECKH MOAN(DUIIUPOBAHHOTO ChIPBSI.

Obecneuenne 0€30MaCHOCTU MUIIEBON MPOAYKIMU U3 T€HETUUECKU MOAU(PUIIMPOBAHHBIX

HNCTOYHHKOB.

6.
7.
8.
9.

10.
11.

OO0mast xapakTepucTHKa U KiIaccupukamus GepMeHTOB.

CxopactBa u oIn4Mst HEpMEHTOB OT HEOPTaHMUECKUX KaTalIu3aTOPOB.

Knaccugukarus 1 HoMeHKIaTypa epMEHTOB.

CrpykTypHas U GyHKLIHOHAJIbHAS OpraHn3alus (epMEeHTOB.

Mexanusm eicTBus (HepMEHTOB.

CpoiictBa (hepmMeHTOB, 00ycIOBICHHbIE O€NKOBOH MpUpoaoil. MexaHn3Mbl H3MEHEHUs

AKTUBHOCTH (DEPMEHTOB.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

depmeHTaTHBHAS ITepepaboTKa paCTUTENILHOTO ChIPbSL.

DepMEeHTHBIE NTpenapaThl.

VcTOUYHUKHU CBIPBsI U1 NOIy4eHUsl (PePMEHTOB.

MeToap! KOJTMYECTBEHHOTO OTpeAeeHNus ()ePMEHTOB WIIA MX aKTHBHOCTH.
[TpenapaTiBHOE BBIZETICHHE U OYMCTKA (PEPMEHTOB.

TexHonorust mosrydeHus. XapakTepUCTHKa OTE€UECTBEHHBIX (PEPMEHTHBIX TPETIapaToB.
[TponykTh! epMeHTaTUBHOM OHOTpaHChOpMaLIUK.

CoIpbe u1st MUKPOOHOM OHMOTpaHchopMalnu.

TexHomorust MUKpoOHO# OnoTpaHchopMaryH.

Obecneuenune 0e30MaCHOCTU MUIIEBOM MPOAYKLIMKM MUKPOOHOM OHoTpaHchopMaluu.
XnebornekapHoe MPOU3BOICTBO.

Konurepckoe npon3BoACTBO.

CrniuproBoe NpoU3BOJCTBO.

BuHonenpueckoe npou3BOJACTBO.

[TuBOBapeHHOE MPOU3BOICTBO.

[Tpon3BOICTBO OE3ATKOTOIBFHBIX HAITUTKOB.

KoncepBHOE pon3BOJICTBO.

IIpon3BoaCTBO 4asl.

®OH/I OIIEHOYHBIX CPEJICTB JJIS1 IPOMEXYTOUYHOM ATTECTAIIUU

PN E

KoMmmiekT NPpUMEPHBIX BONMMPOCOB, BLIHOCUMBIX /IJIA 3a9€Ta
no JTMCHMIIJINHE

TpaaumoHHOE PACTUTETHHOE CHIPHE.

OO1m1ast xapaKTEepUCTHKA U KIacCU(UKAIUS PACTUTEIILHOTO CHIPbSL.
broxumus pacTUTENbHBIX KIETOK.

XHUMHUYECKUN COCTAB PACTUTEIIBHBIX KIETOK.
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5. T'enernuecku MOAM(PUINPOBAHHOE PACTUTEIBHOE CHIPBE.

6. Cosznanue ¥ MPUMEHEHHE TeHETHYECKU MOAU(DHUIIMPOBAHHOTO CHIPHSI.

7. Ob6ecnieuenue 6€30MaCHOCTH MUILEBON MPOIYKIIMU U3 TEHETHYECKH MOAUDUIIUPOBAH-
HBIX UCTOYHHKOB.

8. buotpanchopmarus ¢ uCoIb30BaHUEM (DEPMEHTOB.

9. OO6mas xapakTepucTrKa 1 Kiaccupukamnus GepMeHTOB.

10. CxoxnctBa u oTiinuus (PEpPMEHTOB OT HEOPTaHMUECKUX KaTaIN3aTOPOB.

11. Knaccudukaius 1 HOMEHKIaTypa (hepMEHTOB.

12. CrpykrypHas u GyHKUMOHATIbHAS OpraHu3aus (pepMEeHTOB.

13. Mexanu3m aeiictBus pepmenToB. CBoicTBa (hepMEHTOB, 00YCIIOBIIEHHBIE OEITKOBOM
IIPUPOJOM.

14. MexaHu3Mbl U3MEHEHHS aKTUBHOCTH (DEPMEHTOB.

15. depmenTaTHBHASA NEepepabOTKA PACTUTEIBHOTO CHIPbS.

16. T'maponmuTHyeckue mporecchl. HeruapoauTuyeckie peakimu.

17. ®epmenTHBIC penapaTsl. ICTOYHUKY CHIPbS AJIS MTOIyYeHUS (PEPMEHTOB.

18. Metoibl KOJIMYECTBEHHOTO OIpeIeieHus] (PePMEHTOB MIIM X aKTHBHOCTH. [Ipemapa-
TUBHOE BBIJICJICHUE U OYHCTKA (hepMeHTOB. TEeXHOIOTHUs MOTyICHHUSI.

19. XapakTepucTHKa OTE€UYECTBEHHBIX )EPMEHTHBIX mpenapatoB. [IpoaykTel pepMeHTaTHB-
HOW OHMOoTpaHCOpMaITHH.

20. MuxkpoOnas 6uorpanchopmarusi.

21. Ceipbe ms MukpoOHO 6uotpanchopmaruu. TexHoaorust MUKpOOHOI OnoTpanchop-
MaIllHH.

22. OGecnedeHre 6€30MACHOCTH MUIIEBOW MTPOYKIIMH MUKPOOHOH OHOTpaHchopMaIuy.

23. IIpumeHenune 6MOTpaHCHOPMAITUN PACTUTEIIHEHOTO CHIPHSI B MUIIECBBIX IPOU3BOJICTBAX.

24. XnebornekapHOe MPOU3BOJICTBO.

25. CnupToBo€e IpOU3BOJICTBO.

26. BuHoJenpueckoe mpou3BOJICTBO.

27. IluBoBapeHHOE NMPOU3BOACTBO.

28. TIpown3BoaCTBO 0E3AIKOTOIBHBIX HAITUTKOB.

29. KoHcepBHOE POU3BO/ICTBO.

30. TIpou3BoacCTBO Hasl.

18



