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1. [esu ocBOEHUSI TUCUMILIMHBI (MOYJIA)

LenssMu 0CBOEHHSI TUCIMIIMHBI «BHOTEXHOIOTHS (B TOM 4HCIe OMOHAHOTEXHOJIOTHH)»
sBisieTcss  (OpMHUpOBaHHME Oa30BbIX 3HAHMKA M TOHATHH B 00JAaCTH HMHHOBAIIMOHHBIX
OMOTEXHOJIOTH, H3YYEHHE OCHOBHBIX HAIpPABICHUH MPOM3BOJICTBA OHOTEXHOJIOTHYECKOM
NOPOAYKIMH, a Takke (GOPMHPOBAHWUE 3HAHUW M YMEHUHU s paObOThl B OMOTEXHOJOTHYECKOM
MIPOU3BOICTBE, HAYYHO-HCCIIEIOBATENLCKOM U 00pa3oBaTebHON cdepe.

3amaun AUCIUTUINHBL

- 3HAKOMCTBO C HOBEWIIMMHU JOCTHKCHHUSMHU M TEPCHEKTHBHBIMH HalpaBICHUSMH
HAYYHBIX UCCIICIOBAaHUN B OMOTEXHOJIOTHH HA COBPEMEHHOM 3Tare Pa3BUTHS,

- 03HAKOMJICHHE C COBPEMEHHBIM COCTOSIHUEM Pa3BUTHsI OMOTEXHOIOTHIECKOW OTPACIH U
BOCTPEOOBAHHOCTHIO OMOTEXHOJIOTUYECKOW TMPOAYKIIMU HAa MHUPOBOM PBIHKE, C MEPEIOBBIMU
pa3paboTkamMu B 00JacTH anmmapaTypHOro OOecledYeHHs] OMOTEXHOJOTHYECKHUX IMPOIECCOB TIO
OCHOBHBIM OTPACJIsSIM OMOTEXHOJIOTHH;

- 3HAKOMCTBO C COBPEMEHHOW MPHOOPHOI 02301 OMOTEXHOIOTUYECKUX ITPOU3BOJICTB;

- OCBOCHHME  TEXHOJOTMYECKMX  AaClEKTOB  TIOJYYCHHS  OCHOBHBIX  BHJIOB
OMOTEXHOJIOIMYECKON POAYKLIUU;

- 3HAKOMCTBO C IMPUHIUTIAMH ONITUMHU3AIMH TEXHOJIOTHYECKOTO MPOIECCa;

-TIOJTyYeHHs] 3HAHUH M HaBBIKOB, HEOOXOIUMBIX JJISI OCYIIECTBICHHS M YIPaBICHHS
TEXHOJIOTUYECKAMHU TPOLIECCAMU;

- 3HAKOMCTBO C COBPEMEHHBIMH METOIUKAMH UCCIICIOBAHUI;

-popmMupoBaHue y 00y4aeMbIX CIOCOOHOCTEH JIIi OICHKH IIOCICACTBUN  HX
npoeCCHOHATILHON NEATENIFHOCTH, NMPH YYAaCTHH B PEUICHUH NPAKTUYECKUX COIHMAJIBHBIX M
9KOHOMHUYECKUX MPOOJIEM B 001aCTH OMOTEXHOJIOTHH.

2. MecTo nucHUIINHBI (MOAYJIsl) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucuunnuna «buorexHonorus (B TOM 4uciie OMOHAHOTEXHOJOTHH)» BXOJIUT B COCTaB
bnoka 1 «/lucuuninunsl (MOAYIM)» U OTHOCUTCS K BapuaTUBHON yacTu bioka 1 «/lucuunianssl
(Mmomynm)» b1.B.01.

Huctunnuna «buorexHosnoruss (B TOM uuciae OMOHAHOTEXHOJOTHUH)» Oasupyercs Ha
3HAHMSX, MONYUYEHHBIX MPU HU3YYEHUU TaKUX JUCHUIUIMH, Kak «MeToqonorus Hay4HbIX
UCCJICIOBaHUN B OWOTeXHOJIOTHHY, «[ €HHas WHXXEHEpHUs». 3HaHUS, YMEHUS U HaBBIKH,
c(hopMHPOBAaHHBIE TPU OCBOSHUH JAHHOMN JUCIMUITIMHBI HEOOXOJUMBI IIPU U3YyYEHUN AUCLUILINH
(momyneit): «®epMmeHTHas OuorexHoyoTHs», «buoTexHOMOrMs 1 KOPMOBOM  0asbl
KUBOTHOBOJICTBa», a TaKXe MPH MPOXOKACHUU MPAKTUKU IO MOTYYEHUIO MPOo¢eCcCCHOHATBHBIX
YMEHMH U OmbITa MPO(ecCHOHANbHOMN NesSTENbHOCTH, BBIMIOJIHEHUH HAay4YHO-HCCIIEI0BaTENbCKON
NeSITeIbHOCTH M TOATOTOBKE JHMCCEPTAllMM Ha COMCKAaHME YYEHOM CTeNeHW KaHAuara Hayk,
MOJIFOTOBKE K FOCY/IapCTBEHHOMY 3K3aMEHY, MPEACTAaBICHUIO HAyYHOTO JOKJIa/la 00 OCHOBHBIX
pe3yibTaTax MoJAroTOBICHHOM HayYHO-KBAaNU(UKALMOHHON paboThl (AUCCepTaLMN).

3. [lnanupyemble pe3yabTaTbl 00y4eHHUs MO UCUHMUILINHE,
COOTHECCHHBIC C IIVIAHUPYEMBIMH pPeE3yJabTaTaMHU OCBOCHHUSA Oﬁpa3OBaTe.]'ILHOﬁ
NMPOrpaMmbl
B pesynbrare u3ydeHus AMCUUILUIMHBI 00y4arOIUICs TOHKEH OCBOUTD CIIECAYIOIINE TPYIOBbIE
(GYHKIUU ¥ TPYIOBBIC TCHCTBUS:

¢ BrinonHeHue OTAENbHBIX 3a/laHUM B paMKax pEeIIeHUs! MCCIe0BaTeNbCKUX 3a7ay MO
PYKOBOJCTBOM Ootee kBanupuupoBansoro padorauka (T — A/01.7.1)
Tpynossle nencTBUS:



— MPOBECHUE UCCIIEIOBAHUI, SKCIIEPUMEHTOB, HAOTIOACHHIA, N3MEPEHHM MO/
PYKOBOJICTBOM 0o0Jiee KBaTU(UIIMPOBAHHOTO PaOOTHHUKA;

— (popmynupoBaHHE BEIBOJOB IO UTOTaM MPOBEACHHBIX HCCIEIOBAHNM, SKCIIEPUMEHTOB,
HaOJIIOJICHUH, N3MEPEHUH.

e [IpeacraBienue Hay4HbIX (HAYYHO-TEXHMYECKHX) PE3yJIbTaTOB MPO(ECCHOHATEHOMY
coobmiectBy (T® — A/02.7.1)

TpynoBsie neicTBUS:

— UH(OpMUpPOBaHHE HAYYHOH OOLIECTBEHHOCTH O PE3yJIbTaTax MPOBEICHHbIX
UCCIICIOBaHMIA, SKCTIEPIMEHTOB, HAOII0ICHUH, N3MEPEHUH ITyTeM MyOInKauii B
PELIEH3UPYEMBIX HayUHbIX U3JIaHUSIX;

— nH(OopMHUpOBaHKE HAYYHOH OOIECTBEHHOCTH O PE3YJIbTaTax MpPOBEICHHBIX
UCCIICIOBaHUM, SKCIIEPUMEHTOB, HAaOII0I€HUH, N3MEPEHUI Ha HAy4HBIX (HayYHO-IIPAKTUYECKHX )
MEPOIPUSITHSIX.

e IlpoBenenue  ucciefoBaHWM,  HANpPaBICHHBIX Ha  pEIIEHHE  OTAEIbHBIX
uccienoBareabckux 3amgad (T — B/01.7.2)

TpynoBsie neicTBUS:

— MOMCK IYTH PELIeHUs UCCIIeI0BaTEIbCKUX 3a1a4;

— onpezieNieHre HHPOPMALMOHHBIX PECYPCOB, HAYYHOM, OMBITHO-IKCIIEPUMEHTATBHOMN 1
npubopHOIl 0a3bl, HEOOXOIUMBIX JUIS PELICHUS UCCIIeI0BATENbCKUX 3a/1a4;

— UHTEpIpeTalus HaydHbIX (Hay4HO-TEXHUYECKUX ) PE3Yy/IbTAaTOB, OJIYYEHHBIX B XO/I€
pELIEHMsI NCCIIe0BATENbCKUX 3a/1ay.

e HacraBHuuecTBO B mpoliecce nposeaeHus uccienopanuii (TO — B/02.7.2)

TpynoBble IelCTBUSA:

— (popMUpOBaHUE y MEHEE KBATU(PUIMPOBAHHBIX pAOOTHUKOB ITPAKTUUYECKUX HABBIKOB
IPOBE/ICHUS HCCIIEIOBAHNUS B IIPOLIECCE €0 COBMECTHOI'O BBIITOJHEHUH;

— (popMUpOBaHUE y MEHEE KBATU(PUIMPOBAHHBIX pAOOTHUKOB ITPAKTUUYECKUX HABBIKOB
000CHOBaHHUS JIOTMKH [TOCTPOSHUSI UCCIIEA0BAHUH U 3HAUUMOCTH MOJYyYE€HHBIX PE3YyIbTATOB.

e OrmpeneneHre CcrnocobOB MPAKTUYECKOTO HCIOJB30BaHUSA HAYYHBIX (HAY4YHO-
TeXHUUYeCKHX ) pe3yiabTato (TO — B/03.7.2)

TpynoBble IelCTBUSA:

— UH(POPMUPOBaHUE HAYYHON OOLIECTBEHHOCTH O HAYYHBIX (HAyYHO-TEXHUYECKHX)
pe3yibTarax myTeM MyOJIUKaIK B PELEH3UPYEMbIX HayYHbIX U3aHUAX U JOKJIA0B Ha
Hay4YHBIX (HAy4HO-TPAKTUYECKUX) MEPOIPUATHS;

— BBISIBJICHUE HAYUHBIX (HayYHO-TEXHUUECKUX) PE3yJIbTaTOB, KOTOPhIE MOTYT OBbITH
OIyOJIMKOBAHbI B PELIEH3UPYEMBIX HAYUHBIX M3JaHUIX U (UJIK) MOAJIEXKAT IPAaBOBOM OXpaHE;

— Mpe/ICTaBlIeHNE HAyYHbIX (HAyYHO-TEXHUYECKHX) Pe3yIbTaTOB B OTE€YECTBEHHBIX U
3apyOexHbIX 0a3ax JaHHBIX U CUCTEMAX ydeTa.

e PerreHre KoMIUIeKca B3aMMOCBA3aHHbBIX MccieaoBarenbekux 3aaad (TP — C/01.8.1)

TpynoBsie neicTBys:

— pa3paboTKa METOAOB U CIIOCOOOB PEIIEHUs] KOMITJIEKCa B3aUMOCBSI3aHHbBIX
UCCJIEIOBATENIbCKUX 3a7ay;

— KOOpAMHALIUSA PELIEHUS KOMIUIEKCA B3aMMOCBA3aHHBIX HCCIIEN0BATEIBCKUX 33/1a4;

— 000CHOBaHUE pa3pabOTaHHOTO UHCTPYMEHTAapUs PELIEHUs UCCIIE0BATEIbCKUX 3a4a4 U
CHOCO0OB €ro MPaKTUYECKOTO UCIOIb30BAHHUS.

e O®opMUpOBaHNE HAYUYHOTO KOJUIEKTHUBA JJIsl pelIeHUs uccienaoBarenbckux 3aaad (TO —
C/02.8.1)

Tpynossie neicTBUS:

— Oolpe/ieJIeHre KOMITETeHIIUI paOOTHUKOB, HEOOXOAUMBIX ISl PEIIEHHSI KOHKPETHBIX
MCCIIEI0BATEIbCKUX 3a7ay;

— 0TOOp UCTIOTHUTENEH, 00JIaal0MUX HE0OX0IMMBIMUA KOMITETCHITUSIMHU.



e PazButne xommereHmid HayaHoro kosuiektusa (Td — C/03.8.1)

TpynoBbie NeUCTBUS:

— (popMupOBaHUE MPAKTUYECKUX HABBIKOB KOJUIEKTUBHOW HAyYHO-HMCCIIEOBATEIbCKOM
paboTHI;

— omnpeneneHue GopM U CrocoOOB MPUOOPETECHUS AOTOHUTEIBHBIX KOMITETSHITHIA,

— Hay4yHO€ PYKOBOJICTBO IUCCEPTALIMOHHBIMH UCCIICIOBAHUSIMH.

e DKCriepTH3a Hay4HbIX (HAy4HO-TEXHUYCCKHX) pe3yabTaToB (Td — C/04.8.1)

TpynoBsie nencTBUs:

— OLICHKA KJIFOUEBBIX XapaKTEPUCTHK HayYHBIX (HAYYHO-TEXHUUECKUX) Pe3yJIbTaToOB B
dbopMe pelieH3Hid, 3aKIII0UEHUH, OT3bIBOB;

— OLICHKA BO3MOKHOCTEH NMPaKTHUECKOro MPUMEHEHHs HayUHbIX (HAyYHO-TEXHUYECKHX )
pE3yJIbTaTOB.

e [lpeacraBieHue HayyHbIX (HAyYHO-TEXHUYECKUX) pPE3YyJIbTaTOB MOTEHIHMAIbHBIM
norpebutensm (T — C/05.8.1)

TpynoBbie 1eUCTBUS:

— nH(OpMUPOBaHHE HAYYHOH OOIIECTBEHHOCTH M MOTEHIIMAIBLHBIX TOTpeduTeneit o
BO3MOKHOCTSIX U CIIOCO0AX MPaKTUYECKOr0 NPUMEHEHHUsI HAYyYHbIX (HayYHO-TEXHUYECKHUX )
Pe3yJIbTaTOB MyTeM MyOJIMKALMI B BEYILUX PELEH3UPYEMbIX HayUHbIX U3JaHUSAX, JOKIJIAJOB HA
HaYYHbIX (Hay4YHO-IIPAKTUYECKHUX) MEPOIPUATHUAX U pa3MelleHus B 6a3ax JaHHBIX U CUCTEMax
yuera;

— OLICHKA NTPEUMYILECTB Pa3IMYHbIX CIOCOOOB NMPAKTHUYECKOTO UCTIOIb30BaHUS HAYUHBIX
(Hay4HO-TEXHUYECKHUX) PE3YJIbTATOB;

— obecrieueHue MpaBoBOil OXpaHbl HAYYHBIX (HAYYHO-TEXHUUYECKUX) PE3yJIbTaTOB B
IPOLIECCE UX NEPEaul U UCIOIb30BAaHUS IOTPEOUTEISIMHU.

e (OOoOumeHne HayyHbIX (HAyYHO-TEXHUYECKUX)  PE3Yy/IbTaTOB,  IOJIyYEHHBIX
KOJIJIEKTUBAMHU MCIIOJIHUTEJIEH B XOJI€ BBIMOJIHEHHUS HAyYHbIX (Hay4YHO-TEXHUYECKHUX) IPOrpaMM
(Td® - D/01.8.2)

TpynoBble IelCTBUSA:

— pa3paboTKa METO10JIOTMYECKUX MOAXO0/10B K PEIICHUIO UCCIIEI0BATEIbCKUX 3a1ay;

— opraHu3anus npopecCHOHAIBLHOI0 U MEXIPO(ECCHOHAIBHOTO B3aUMOICHCTBHS
KOJUJIEKTUBOB UCIIOJTHUTENIEH B IIPOLIECCE pealln3allii Hay4YHOU (Hay4YHO-TEXHUYECKOMN)
IpOTPaMMBlI;

— 000CHOBaHUE HANPaBICHUI HOBBIX UCCIIEOBAHUN U (MJN) pa3paboOToK.

e @opmupoBaHME KOJUIEKTUBOB WCIIOJIHMUTENEH JUISI TPOBEACHHUS COBMECTHBIX
uccienoBanuii U paspadorok (TD — D/02.8.2)

Tpynossie nencTBUS:

— Ollpe/ieJICHNEe KOMITETEHIIUI KOJUIEKTUBOB MCTIOIHUTENEH, HEOOXOIUMBIX I PEIIeHUs
UCCIIEIOBATEIbCKUX 3aJlay B paMKaX Hay4HbIX (HayYHO-TEXHUYECKUX) IPOTrpaMM;

— 0TOOP KOJIJIEKTUBOB MCTIOIHUTENEH, 001a1af0IINX HEOOXOAUMBIMU KOMIIETECHITUSIMH.

e Pa3BuTHe Hay4YHBIX KaapoB Bbiciieil kBanudukaiun (T — D/03.8.2)

Tpynossie nencTBUS:

— repeaaya orbITa IPUMEHEHHs] HOBEHIIINX METOJI0B, CPEJICTB U MPAKTUKHI
IUTAHUPOBAHMSI, OpPraHU3aIMH, IPOBEICHHS U BHEIPEHUS HAYYHbIX UCCIICIOBaHUN U (WIIH)
pa3paboTOK IMyTeM Hay4HOTr'0 KOHCYJIbTHPOBAHUS MPU MPOBEACHUH JUCCEPTALIIOHHBIX
HCCIIeIOBaHUIM;

— HAYYHO-METOJMYECKOE KOHCYIbTUPOBaHUE U (WIH) (POPMHUPOBAHHE HAYUHBIX IIKOJI.

e DKCHepTH3a Hay4HBIX (HAayYHO-TEXHHYECKHUX, WHHOBAIMOHHBIX) MpoekToB (Td —
D/04.8.2)

Tpynossie neicTBUS:



— OLIEHKA BO3MOXXHOCTEHN MCIIOJIb30BAHMSI HAYUHBIX (HAyYHO-TEXHUUYECKUX) PE3YJIbTAaTOB
MIPU CO3aHUH MPOAYKTOB (TOBAPOB), YCIYT U (MJIM) TEXHOJOTHHA B OpME PEIICH3HIH,
3aKJIIOYCHUM, OT3HIBOB;

— OLICHKA BKJIaJ[a Pe3y/IbTaTOB HAyYHbIX (HAYYHO-TEXHUYECKHX, HIHHOBALIMOHHBIX )
IIPOEKTOB B Pa3BUTUE KOHKPETHBIX OTpaciiell HayKH U (WJIN) HAy4HO-TEXHOJIOIMUECKOE pa3BUTHE
Poccuiickoit deneparumu.

e [lomynspuszanus BKJIaJa Hay4yHbIX (HAyYHO-TEXHUYECKHMX) IPOIpaMM B pPa3BUTHE
oTpacieil Hayku W (WiIM) HaydHO-TeXHoJornueckoe pasButue Poccuiickoir denepanun (TD —
D/05.8.2)

TpynoBbie NeUCTBUS:

— wuH(pOpMUpOBaHHE HAy4YHOM OOIIECTBEHHOCTH O BKJI3J€ HAy4YHBIX (HAy4HO-
TEXHUYECKHUX) IpOrpaMM B pa3BUTHE OTpaciedl Haykd IyTeM MyOiauKanuuid B BeIyLIMX
PELIEH3UPYEMBIX HAyUHBIX, HAYYHO-METOJUYECKUX, HAYYHO-TIOMYJIIPHBIX U3AAHUAX U JOKJIAJ0B
Ha Hay4yHbIX (HAyYHO-NPAKTUYECKUX) MEPOIIPHUSATHUSAX;

— MHGOPMHUPOBAHNE IIMPOKOW AyIUTOPHH O BKJIAJE HAYYHBIX (HAYYHO-TEXHUYECKHUX )
MpOTrpaMM B HAYYHO-TEXHOJIOTHYEcKoe pa3BuTue Poccuiickon denepannu;

— ofecrieueHue NPaBOBOM OXpaHbl M 3alIUThl HAyYHbIX (HAYYHO-TEXHUYECKHX)
PE3yJIbTAaTOB B IIPOLIECCE UX MPAKTUYECKOIO UCIIOJIb30BaHUS.

e O0o0menne HayYHbIX (HAYYHO-TEXHUYECKHX) PE3yJIbTAaTOB, MOJYYCHHBIX BEIYIIUMHU
Hay4YHBbIMU KOJUIEKTUBAMHU IO HOBBIM U (WJIM) NEPCIEKTUBHBIM Hay4YHbIM HampaBiaeHUsM (TD —
E/01.9)

TpynoBbie IEUCTBUS:

— pa3pa0oTKa KOHUENTyaJlbHbIX IOAXOI0B K Pa3BUTHIO HOBBIX U (MJIM) MEPCIEKTUBHBIX
Hay4HbBIM HaIlpaBJICHUM;

— SKCIEpPTHAas OLIEHKAa Hay4HBIX (HAyYHO-TEXHHYECKHX) Pe3yJbTaTOB, MOJYYEHHBIX B
Poccun u (nnm) 3a pydoekoM 1o HOBBIM U (WMJIM) IEPCIIEKTUBHBIM HAyYHBIM HaIlPaBJICHUSAM;

— (¢opMHpOBaHHE NPOTPaMM HCCIIEJOBAaHUI IO HOBBIM M (MJIM) MEPCHEKTUBHBIM
Hay4YHBIM HaIIPABJICHUSM.

e dopMupoBaHHE JOJITOCPOUYHBIX MAPTHEPCKUX OTHOIIEHUH M (WJIM) KOHCOPLUYMOB B
IeJISIX Pa3BUTHS HOBBIX U (WJIM) MEPCIICKTUBHBIX HayuHbIX Hanpapienuit (T — E/02.9)

Tpynossie nencTBU:

— MOTHUBalMs BEAYIIMX YYEHbIX M (WMJIM) HAYYHBIX KOJUIEKTUBOB K IPOBEACHHUIO
UCCIIEIOBAaHUN 1O HOBBIM U (MJIM) NEPCHEKTUBHBIM HayYHBIM HAIIPaBICHUM;

— OpraHu3alys YCTOMYUBBIX HAYYHBIX KoJutabopanuil ¥ (M) KOHCOPLIMYMOB.

e @opmupoBaHue o0pa3oB Oyaymmx mnpodeccuili U TpeOoBaHMHA K KOMIIETEHIMSIM
CHELHATNCTOB, HEOOXOIUMBIM ISl pa3BUTHs HOBBIX HampaBieHUu Hayku U TexHojoruu (TP —
E/03.9)

Tpynossie nencTBU:

— Tepefada oOMbITa MCIOJIb30BAaHUS HOBEMIIMX pa3pabOTOK IO HOBBIM M (WJIN)
NEPCIEKTUBHBIM Hay4YHBIM HAIPABJICHUSAM IIOCPEACTBOM HAy4YHOTO KOHCYJIBTHPOBAHMS IIPU
MPOBEJICHUH UCCIIEA0BAHMII;

— (opMHpOBaHUE KOMIIETEHTHOCTHBIX MOAeJel mpodeccuii, KOTOpble MOTYT MOSIBUTHCS
U (UIM) U3MEHUTHCA B PE3yNbTaTe Pa3BUTUS HOBBIX M (WMJIM) NEPCIEKTUBHBIX HaIpaBJICHUN
HCCIICIOBAHUM;

— Monyspu3anus npodeccuu uccaea0BaTeNs.

e DKclepTH3a Hay4HbIX (HAyYHO-TEXHHUYECKUX, WHHOBALMOHHBIX) mporpamm (Td —
E/04.9)

Tpynossie neicTBUS:



— OIICHKAa BKJIaJIa HAYYHBIX (HAyYHO-TEXHUYECKHX) PE3yJbTAaTOB B PA3BUTHE HAYKU H
COIIMATbHO-OKOHOMUYECKOH  cucTteMbl Poccuiickoit  ®enepanuu B ¢GopMe  pELCH3UH,
3aKJIIOYCHUM, OT3HIBOB;

— DKCIIEPTH3a CTPATETHYECKUX JOKYMEHTOB B c()epe HAYKH W TEXHOJIOTHH (KOHIICIIIUH,
CTpaTeruu, TOCyIapCTBEHHBIC TIPOTPaMMBI, ()efiepaibHbIC IIEJIEBBIC POTPAMMBI).

e [lonynsgpuzanusi BO3MOXKHBIX H3MEHEHHMH B HayKe, COIMaIbHO-3KOHOMUYECKOU
CUCTeME M OOIIeCTBE B pe3ylbTaTe pa3BUTHUS HOBBIX M (WJIM) TEPCICKTHBHBIX HAYIHBIX
nanpasienuii (T — E/05.9)

TpynoBbie IEUCTBUSA:

— WHOPMUPOBAHUE HAYYHOM OOIIECTBEHHOCTH O BO3MOXHBIX HM3MEHEHHSX B HayKe,
o0pa3oBaHNM, YKOHOMHUKE W OOIIECTBE MyTeM IMyOJUKAUKA B BEAyNIUX HAYYHBIX, HAYYHO-
METOJMYECKUX, HAYYHO-TIONYJISIPHBIX M3JaHUAX W JOKJIAJ0B Ha HAy4dHBIX (HAY4YHO-
MPaKTUYECKHUX ) MEPOIIPUSATHUAX;

— (dopmupoBaHME UYepe3 CpeIACTBa MacCcOoBOM HH(OpPMAIUU  IMOJOKUTEIHLHOTO
OOILIECTBEHHOT0O MHEHMSI O BIJIMSIHUM TOJYYEHHBIX PE3YJIbTaTOB HCCIEAOBAaHUN Ha HayKy,
00pa3oBaHue, COIUATBLHO-YKOHOMHYECKYIO CUCTEMY U OOIIECTBO B IIEJIOM.

IIponiecc m3ydeHus AUCUUIUIMHBI HampaBieH Ha (GOPMHUPOBAHHE  CIEAYIOLIMX
KOMITETECHIINN:

- CHOCOOHOCTBIO  CaMOCTOSITENIBHO ~ OCYILECTBJIATh  HAY4HO-HCCIIEOBATENIBCKYIO
NEeSITeIbHOCTh B COOTBETCTBYIOIIEH TNPOQPECCHOHANBHON O00JaCTH € HCIOJIb30BaHUEM
COBPEMEHHBIX METO/I0B HCCIEeIOBaHUS U MH(POPMALMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOIMH
(OIIK-1);

-TOTOBHOCTBIO K IPENOAABATENIbCKON ESATEIbHOCTH MO OCHOBHBIM 00pa3oBaTeIbHBIM
nporpamMMam Baiciiero oopasosanus (OITK-2);

-CIIOCOOHOCTBIO K KPUTHUECKOMY aHAlIU3y M OLEHKE COBPEMEHHBIX Hay4YHbIX
JOCTUKEHUH, TEHEPUPOBAHUIO HOBBIX MJIEH MU PEIIEHUN MCCIIEI0BATENbCKUX U MPAKTUYECKUX
3a/1a4, B TOM YHCIIE B MeXIUCHUIUTMHAPHBIX obnacTsax (YK-1);

- TOTOBHOCTHIO  y4yacTBOBaTb B  paboTe€ pPOCCHUHCKUX M  MEXKIYHApOIHBIX
UCCIIEI0OBATEIbCKUX KOJUIEKTUBOB IO PEIIEHUI0 HAYYHBIX M HAay4yHO-0Opa3oBaTeNbHBIX 3a/1ad
(YK-3);

-YMETb NIPUMEHATh OT€UECTBEHHBIHN U 3apyOeKHBINA ONBIT U HHHOBALMOHHBIE TEXHOJIOTHH
JUIsL yTpaBlieHHs: OnotexHonorndeckumu mporeccamu (I1K-1);

-YMETh HCIOJIb30BaTh OCHOBHBIE METOJbl MAaTEMaTHYECKOIO aHaJIW3a, MOACIUPOBAHUSA,
TEOPETHYECKOTO U MPAKTHIECKOT0 UCCIICI0BAaHMS B TeXHONorHueckux mporeccax (I[1K-2);

-yMeTb IUIAHUPOBAaTh OIBITHbIE PAa0OThl M MPEACTABIATH PE3YNbTaThl MOTYYEHHBIX
aKcriepuMeHTaNbHBIX JaHHbIX ([TK-3).

[Inanupyemblie
pE3yNbTaThI Kputepuu orieHnBanus pe3ynbTaToOB 00yUEHHS
00y4eHM™ Huszkui IToporossiii bazoBbiii [IponBuHyTHIN
(Toxasarenn (ToTIOpOTOBBIIA)
OCBOCHUS
KOMTIECTCHIINH)
OIIK-1 He 3naer cmocoObI|Y 10BIE€TBOPUTENHH | XOPOIIO 3HaeT|OTINYHO  3HAeT
3HaTh: CIOCOOBI|CAMOCTOSATENBHO |0 3HAET CIOCOOBI|CIIOCOOBI CIoCcOObI
CaMOCTOSITEITEHO OCYIIIECTBIISATH CaMOCTOSITENIEHO  [CAMOCTOSITENTEHO  |CAMOCTOSITEITEHO
OCYIIECTBISTh METOJIOJIOTHIO OCYIIECTBISTh OCYIIECTBIISATh OCYIIECTBIISITh
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Hay4yHO-
HCCJIEIOBATEIBCKYIO
JESITeNIbHOCTD B
COOTBETCTBYIOLIECH
npodeccuoHanbHOM
obnactu
HCIIOJIb30BaHUEM
COBPEMEHHBIX
METO/IOB
UCCJIEI0BAHUS
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI

C

u

YMeTh:
CaMOCTOATEILHO
OCYIIECTBIISITh
Hay4HO-
HCCJIEIOBATEIbCKYIO
JIeATCIIEHOCTD B
COOTBETCTBYIOIIEH
npoQeCcCHOHAILHON
obnactu
HCIOJIb30BaHUEM
COBPEMEHHBIX
METO/IOB
HCCIIEN0BaHUS
MH(OPMaLMOHHO-
KOMMYHHKAI[MOHHBIX
TEXHOJIOTHi1

C

)51

Bnaners:
METOJ0JIOTHEH
Hay4HO-
HCCJIeI0BATEIbCKOM
JIeATEeIIbHOCTH
COOTBETCTBYIOLICH
npodecCuOHAIbHON
obiactu
HCIOJIb30BaHUEM
COBPEMEHHBIX
METOJIOB
HCCICA0BaHUS
MH(OpPMaLMOHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTHH

B

C

)51

Hay4yHO-
HCCJIEeI0BATENHCKO
H JesTeNIbHOCTH B
COOTBETCTBYIOLICH
npodeccuoHanbHO
71 obnactu
HCIIOJIb30BaHUEM
COBPEMEHHBIX
METO/IOB
UCCJICI0BAHUS
nH(pOpMaIMOHHO-
KOMMYHHKAITIOHH
BIX TEXHOJOTHI

C

u

He yMeEeT
CaMOCTOSITENILHO
OCYIIECTBIISITh
Hay4HO-
HCCJIEIOBATEIbCKY
10 JIeATEIbHOCTh B
COOTBETCTBYIOIIEH
poEeCCUOHAIBHO
i obsactu
HCIIOJIb30BaHUEM
COBpPEMEHHBIX
METO/IOB
UCCJICIOBAHUS
UH(POPMAIIMOHHO-
KOMMYHHKAITIOHH
BIX TEXHOJIOTUI

C

u

He BAJICET
METOI0JIOTHEN
Hay4HO-
HCCICA0BATEILCKO
A JeITeTbHOCTH B
COOTBETCTBYIOLICH
poeCCHOHAIBHO
51 obnactu
HCIOJIb30BaHUEM
COBPEMEHHBIX
METOJIOB
HCCICA0BAHUS
MH(OpPMaLMOHHO-
KOMMYHUKAIIMOHH
BIX TEXHOJIOTHH

C

u

METOI0JIOTHIO
Hay4HO-
HCCIEN0BATEILCKO
W JeITeIbHOCTH B
COOTBETCTBYIOIICH
npodeccroHaIbHO
" obnactu
HCIIO0IL30BaHUEM
COBPEMEHHBIX
METOI0B
HCCIEI0BaHUS
nH(pOPMAIMOHHO-
KOMMYHHKAITMOHH
BIX TCXHOJIOTHH

C

n

Y 10BIETBOPUTEIBH
0 ymeer
CaMOCTOSITEIILHO
OCYILIECTBIISATh
Hay4HO-
HCCIIEI0BATENbCKY
10 JIeATEIbHOCTh B
COOTBETCTBYIOIIEH
npodeccroHanbHO
i obnactu
HCIIO0JIb30BAaHUEM
COBPEMEHHBIX
METO/IOB
UCCIIEIOBaHUS
HH(POPMaIIMOHHO-
KOMMYHUKAITMOHH
BIX TEXHOJIOTHHI

C

n

Y 10BIETBOPUTEIILH
0 BlIaACET
METOI0JIOTHEH
Hay4HO-
HCCICA0BATEILCKO
U JeITEILHOCTH B
COOTBETCTBYIOLICH
poeCCHOHAIBHO
i obiactu
HCIIOIL30BaHUEM
COBPEMEHHBIX
METOJ0B
HCCIICIOBAHUS
nH(}OPMAaLIMOHHO-
KOMMYHUKAIIUOHH
BIX TEXHOJIOTHH

C

u

METOO0JIOTHIO
Hay4HO-
HCCIIEN0BATEILCKO
M JeITEeIbHOCTH B
COOTBETCTBYIOLIEH
npodecCHoHABEHO
H obnactu
HCIO0JIb30BaHUEM
COBPEMEHHBIX
METOH0B
HCCIIEA0BaHUS
UH(POPMAIIMOHHO-
KOMMYHHUKAITUOHH
BIX TEXHOJIOTHH

(¢

u

Xopomo ymeeT
CaMOCTOSITENILHO
OCYIIECTBIISITh
Hay4HO-
UCCIIEIOBATENbCKY
10 JIeATEIbHOCTh B
COOTBETCTBYIOIIEH
poeCCUOHAIBHO
i obnactu
HCIIO0JIb30BaHUEM
COBpPEMEHHBIX
METO/IOB
WCCIIEIOBAHMUS
MH(}OPMaLOHHO-
KOMMYHHKAI[MOHH
BIX TEXHOJIOTUI

Cc

u

Xopouio  BiaaeeT
METOI0JIOTHEN
Hay4HO-
HCCIEA0BATEILCKO
U JIeITeNbHOCTH B
COOTBETCTBYIOLICH
poeCCUOHATBHO
u obiactu
HCIOJIb30BaHUEM
COBPEMEHHBIX
METOI0B
HCCIICA0BAHUS
MH(OPMaLOHHO-
KOMMYHUKAIIMOHH
BIX TEXHOJIOTHH

C

u

METOOJIOTHIO
HAy4YHO-
HCCIIEA0BATEILCKO
A JIeATeIbHOCTH B
COOTBETCTBYIOIICH
po(hecCHOHATBLHO
i obmactu ¢
HCIIOJIb30BaHHEM
COBPEMEHHBIX
METOJIOB
HCCIENOBaHUA U
UH(POPMALIMOHHO-
KOMMYHUKAITMOHH
BIX TEXHOJIOTHH

OrmuHo  ymeer
CaMOCTOSITENTEHO
OCYIIECTBIISATh
Hay4HO-
UCCIIEIOBATEILCKY
10 JICSTEIHHOCTD B
COOTBETCTBYIOIIEH
po(hecCHOHATILHO
i obmactm c
MCIIOJIb30BaHUEM
COBpPEMEHHBIX
METO/IOB
UCCIICJIOBAaHUST U
UH(POPMALMOHHO-
KOMMYHUKAITIOHH
BIX TEXHOJOTHI

CBoboaHO
BIIAJI€ET
METOJI0JIOTHEH
Hay4HO-
HCCJIEI0BATEIHCKO
W JIeATEeTbHOCTH B
COOTBETCTBYIOIIEH
npohecCuoHaIbHO
u  obmactm ¢
HCIIOJIb30BAaHUEM
COBPEMEHHBIX
METO/IOB
HCCTIEIOBaHUS |
UH(POPMALIMOHHO-
KOMMYHUKAITUOHH
BIX TEXHOJIOTUI




OIIK-2 He 3naer VY nosneTBopUTEIIbH | XOPOILIO 3HACT OTInU4YHO 3HAET
3HaTh CIOCOOBI|CTIOCOOBI 0 3HaeT CHOCOOBI CIOCOOBI
CaMOCTOSITENILHO CaMOCTOSITENIFHO  |CIIOCOOBI CaMOCTOSITENIbHO ~ [CAaMOCTOSITENIEHO
OCYIIECTBIISATh OCYIIECTBIISATh CaMOCTOSITEJIbHO  |OCYILECTBIATh OCYILIECTBIISATh
MPENoAaBaTeNbCKYIO [IPETOAABATENbCKY (OCYIIECTBISATh MPErnoAaBaTeNbCKy |[IPErnoaaBaTeIbCcK
JESTENIbHOCTD O[O0 AESTEIbHOCTD I10[IPETOAABATENBCKY (10 AEATEIbHOCTD MO|YI0 JESATENbHOCTD
OCHOBHBIM OCHOBHBIM 10 JIeSITeNIbHOCTh MO0|OCHOBHBIM o OCHOBHBIM
o0pa3oBaTelbHbIM  (00pa30BaTENIbHBIM (OCHOBHBIM 00pa3oBaTeNbHBIM |00pa30BaTEIbHBIM
nmporpamMmmam nporpaMmmam o0pa3oBaTeNbHbIM |IpOrpaMmMam nporpamMmmam
BBICIIIETO BBICIIIETO rporpamMmmam BBICIIIETO BBICIIIETO
00pazoBaHUs 00paszoBaHMs BBICITIETO o0pa3zoBaHUs o0OpazoBaHHs
o0Opa3oBaHUs
YMeTs: He yMeeT Xopomuio ymeer OtnuyHO  ymeeT
CaMOCTOSITENILHO CaMOCTOSITENIBHO Y 1OBJIETBOPUTEIIBH [CAMOCTOSITENIBHO ~ |CAMOCTOSITEIILHO
OCYIIIECTBIISATh OCYIIECTBIISAThH 0 yMeeT OCYIIECTBIISATh OCYIIECTBIISITh
IIPENoAaBaTENbCKYIO (IPETOAABATENbCKY [CAMOCTOSITENIBHO  |IPEMOAABATENbCKY |PENO0IaBATENbCK
JESITENIbHOCTD MO0 JESTETHbHOCTD T10|0CYIIECTBISATh 10 JCSITENIbHOCTD MO|YI0 JEeSTENbHOCTD
OCHOBHBIM OCHOBHBIM MPENoIaBaTeNIbCKy |OCHOBHBIM o OCHOBHBIM
o0Opa3oBaTelbHbIM  (00pa30BaTENIbHBIM (10 AEITEIbHOCTH I0/00pa30oBaTeNbHbIM |00pa30BaTEIbHBIM
nporpaMmmam nporpaMmmam OCHOBHBIM mporpaMMam nmporpaMmmam
BBICILIETO BBICILIETO o0pa30BaTeNbHbIM |BBICILETO BBICILIETO
o0paszoBaHMs 00paszoBaHus nporpaMmmam o0pa3zoBaHUs o0paszoBaHHs
BBICIIIETO
Brnanets: He Bnaneet o0Opa3oBaHUs Xopormo Brageer |CBoOoAHO
TOTOBHOCTBIO TOTOBHOCTBIO TOTOBHOCTBIO BJIa/I€ET
OCYIIECTBIISATH OCYIIECTBIISATH Y 10BIETBOPUTENBH |OCYIIECTBISATH TOTOBHOCTBIO
[IPENoAaBaTeNbCKYIO [IPENOAaBaTeNbCKy (O BJIAJEET IIPENoAaBaTeNbCKy (OCYIIECTBIATh
JESTENIbHOCTD MO0 JAESITETbHOCTh 0[TOTOBHOCTBIO 10 JCSITELHOCTD TI0|IIPEToAaBaTeNbCK
OCHOBHBIM OCHOBHBIM OCYILIECTBIISATh OCHOBHBIM yIO JI€ATENbHOCTh
o0Opa3oBaTeNnbHbIM  (00pa30BaTeNbHBIM [IPEMOAABATENILCKY (00pPa30BaTEIbHBIM |0 OCHOBHBIM
nporpaMmam nporpaMmam 10 JSTENbHOCTD IO[IIporpaMMaM o0pa3oBaTenbHbIM
BBICILIETO BBICIIIETO OCHOBHBIM BBICIIIETO nmporpamMmmam
o0pazoBaHUs o0pazoBaHus o0pa3oBaTebHBIM |00pa30BaHUs BBICIIIETO
porpaMMam o0Opa3oBaHUs
BBICITIETO
o0Opa3oBaHHs
[1K-1 He 3naer Y 10BIETBOPUTEIBH | XOPOLIO 3HACT OtnnuHO 3HaeT
3HaTh OTEYECTBEHHBIN  H|0 3HAET OTEYECTBEHHBI  M|OTEUYECTBEHHBIA U
OTEUECTBEHHBIH  M(3apyOEKHBIN ONBIT|OTEYECTBEHHBIN U |3apYOEIKHBIN OMBIT|3apYOEIKHBIN OMBIT
3apyOC)KHBIA ONBIT MM WHHOBAIIMOHHBIE|3apyOEKHBIN OMBIT|M WHHOBAIMOHHBIC|U MHHOBAIIMOHHBIC
WHHOBAIIMOHHBIE TEXHOJOTUM  JUIS|M WHHOBAIIMOHHBIC|TEXHOJIOTHH  JJIS[TEXHOJIOTHH  JUIS
TEXHOJIOTHH JUISI|yTIpaBJICHUS TE€XHOJOTHHM  JUIS|yTpaBICHUS yIpaBICHUS
yIpaBIeHUS OMOTEXHOJIOTHYECK |yIIPaBICHUS OMOTEXHOJIOTHYECK |OMOTEXHOJIOTHYEC
OMOTEXHOJIOTMYECKH [MMU IpOIlecCaMUi  (OMOTEXHOJIOTHYECK [MMU MPOIlecCaMi  |KMUMHU IIPOLECCaMU
MU TIpoliecCCaMH MU TMIPOLIeCCaMU
YMers: He ymeer Xopomo ymeer OTnan4HO ymeeT
UCII0JIb30BaTh UCIIOJIb30BaTh VY 10BAETBOPUTENBH [UCIIOJIB30BATH HCII0JIb30BaTh
OTEYECTBEHHBIN  HM|OTEUYECTBEHHBIM H|O YMEET|OT€YECTBEHHBI  M|OTEUYECTBEHHBIA H
3apyOeXHBIN OMBIT U|3apyOEKHBIN OIBIT|UCIIOJIB30BAThH 3apyOeKHBIN OMBIT|3apyOEKHBIN OIBIT
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NHHOBAIIMOHHBIC

TEXHOJIOTUU JUIA
yIpaBJICHUS
OMOTEXHOJIOTHYECKU

MU IIponeccaMunu

Bnaners:
CIIOCOOHOCTHIO
HCIOJIbL30BATh
OTCUCCTBCHHBIN Hu
3apyOEKHBIN OMBIT U
WHHOBAI[MOHHBIE
TEXHOJIOTHH
YIPaBJICHUS
OHMOTEXHOJIOTHYECKHU
MU TIpoLIeCCaMU

JJIA

U WHHOBAIIMOHHBIE
TEXHOJIOTHH IS
yIpaBiICHUS
OHMOTEXHOJIOTMYECK
MU TIPOIIECCaMU

He Brnaneer
CIIOCOOHOCTHIO
HCIOJIb30BATh
OTCUCCTBCHHBLIA U
3apyOEKHBIN OIBIT
A HMHHOBAI[MOHHBIE
TEXHOJOTHH  JJIA
YIPaBJICHUS
OHMOTEXHOJIOTHYECK
MMHU TpolieccaMmu

OTCUYCCTBCHHBIM U
3apyOeKHBIA OIBIT
M HHHOBAIlMOHHBIE
TEXHOJOTHHM  JJIS
YIPaBJICHHS
OMOTEXHOJIOTHIECK
HMMH MPOIIECCaMH

Y 10BIIETBOPUTEITBH
0 BIajceT
CIOCOOHOCTBIO
HCIIOJIB30BATh
OTEYECTBEHHBIN M
3apyOeKHBIA OTIBIT
M HWHHOBAI[HOHHBIE
TEXHOJOTUHM  JIS
yIpaBJICHUS
OMOTEXHOJIOTHYECK
MU TIPOIECCAMHU

N HWHHOBAIlMOHHBIC

TEXHOJIOTUU  JUIA
yIpaBJIeHUs
OHUOTEXHOJIOTHUECK

HUMHU IIponeccCaMu

Xopomio BiaaeeT
CIIOCOOHOCTBIO
HCIIO/Ib30BAaTh
OTCUCCTBCHHBLIH U
3apyOCKHBIH OIBIT
A HMHHOBAI[MOHHBIE

TEXHOJIOTMM  JIA
YIIPABJICHUS
OMOTEXHOJIOIHYECK

MMM TIpoLieccaMmu

N MHHOBAIlMOHHBIC

TCXHOJIOTUN JUIA
yIpaBJICHUS
OUOTEXHOJIOTMUEC

KHMHU IIponeccaMu

OTIu4HO BiIageeT
CIIOCOOHOCTBIO
HCIOJIL30BATh
OTCUCCTBCHHBIN U
3apyOC)KHBIA OIBIT
1 MHHOBAIIMOHHBIC

TEXHOJIOTUM  JUIS
YIIPABJICHUS
OMOTEXHOJIOIHYEC

KUMH MpoIeccaMu

I1K-2

3HaThb

OCHOBHEBIE  METOIBI
MaTeMaTHYECKOTO
aHaJm3a,
MOJICJTUPOBAHUS,
TEOPETUIECKOTO
IIPAKTUIECKOTO
HCCIIEIOBAHUS
TEXHOJOTMYECKUX
mporeccax

141

B

YMeTn:
HCITIOJI30BaTh
OCHOBHBIC METOAbI
MaTeMaTHYECKOTO
aHajau3a,
MOJICTUPOBAHUS,
TEOPETHYECKOTO
MPaKTUYECKOTO
HCCIIeTOBaHUS
TCXHOJIOTHYCCKUX
npoleccax

)51

B

Brnanets:
CIIOCOOHOCTEIO
HCIIOJIB30BATh
OCHOBHBIC METOAbI
MaTEMAaTHYECKOTO
aHaJu3a,
MOJICTTPOBAHUS,

He 31HaeT ocHOBHBIE
METOIBI
MATEMATHUYCCKOT O
aHaju3a,
MOJICIIUPOBAHUS,
TEOPETHYECKOTO0 |
MPaKTUYECKOTO
HCCIIEN0BaHUS
TCXHOJIOTHYCCKUX
mporeccax

B

He yMeeT
HCII0JIb30BaTh
OCHOBHBIE MCTOJIbI
MaTeMaTUu4eCcKoro
aHaamn3a,
MOJICITUPOBAHUS,
TEOPETHUYECKOTO U
MPaKTUYECKOTO
MCCIEI0BAHUS
TEXHOJIOTUYCCKUX
nporueccax

B

He BJIaJEET
CIIOCOOHOCTEIO
HCITIOJI30BaTh
OCHOBHBIE METO/IBI
MaTeMaTHYECKOTO
aHaJu3a,
MOJICJIMPOBAHUS,

Y 10BIETBOPUTEIBH
O 3HAeT OCHOBHBIE
METO/IbI
MaTeMaTHYeCKOro
aHaMs3a,
MO/JICJINPOBAHMS,
TEOPETUYECKOI0 U
MIPAKTUYECKOTO
UCCIIEI0BaHUs
TEXHOJIOTUYECKUX
mporeccax

B

Y 10BIETBOPUTEIIBLH
0 yMeeT
HCII0JIB30BATh
OCHOBHBIE METObI
MaTeMaTH4eCKOIo
aHaJIn3a,
MOJIETTUPOBAHUS,
TEOPETUYECKOTO U
MIPaKTUYECKOIO
HCCIIEIOBaHUS
TE€XHOJOTHYECKHUX
mporeccax

B

Y 10BIIETBOPUTEIBH
0 BIIAZICCT
CIOCOOHOCTBIO
HCIIO0JIh30BaTh
OCHOBHBIC METO]IbI

Xopouio 3HAET
OCHOBHBIE METOJIbI
MaTEMATHYCCKOI'O
aHanusa,
MOJICIIUPOBAHUS,
TEOPETUYECKOT0 U
MIPaAKTUYECKOTO
WCCIIEIOBAHMUS
TEXHOJIOTUYCCKUX
mporeccax

B

Xopomo ymeeT
HCII0JIb30BAaTh
OCHOBHBIE MCECTOIbI
MaTEMaTHYECKOT O
aHaJn3a,
MOJIETTUPOBaHUS,
TEOPETUYECKOIO0 H
MIPAKTUYECKOTO
WCCIIEJOBAHMS
TEXHOJIOTHYCCKUX
nporeccax

B

Xopouio  BiIaAceT
CITOCOOHOCTHIO
UCIIOJIb30BATh
OCHOBHBIE METO/IbI
MaTEeMaTHYECKOTO
aHanm3a,
MOJICTTUPOBAHUS,

OTan4HOo 3HAET
OCHOBHEBIE METObI
MATEMATUYCCKOT' O
aHalu3a,
MOJICJIUPOBAHUS,
TEOPETHYECKOTO H
MIPaKTUYECKOTrO
HCCIENOBAaHUA B
TCXHOJIOTHYCCKUX
npoleccax

OtnuuHo  ymeer
HCIIOJIb30BaTh
OCHOBHBIC METO/bI
MaTEMaTHYECKOTO
aHaJIN3a,
MOJIETUPOBaHUS,
TEOPETUYECKOIO U
PAKTUYECKOTO
UCCIIEJOBAHUS B
TEXHOJIOTHYCCKUX
npoleccax

OTIuYHO BiIaIEeT
CIIOCOOHOCTBIO
HCIIOIB30BATh
OCHOBHBIEC METOAbI
MaTEMaTHYECKOIO
aHajm3a,
MOJICTTUPOBAHUS,
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TEOPETUYECKOI0  M|TEOPETHYECKOr0 M |MaTEMaTHYECKOIO (TEOPETHYECKOIO H|TCOPETHYECKOTO U
IIPAKTUYECKOTO IIPAKTUYECKOTO aHaJIn3a, IIPAKTUYECKOIO IPAKTUYECKOTO
VICCIICIOBAHMUS B/UCCIICZIOBAHNSA  B|MOJCJIHMPOBAHMs, |UCCICAOBAaHUSA  B|UCCICNOBAaHUA B
TEXHOJOTMYECKUX  |TEXHOJOTMYECKHX |TEOPETHYECKOI0 H|TEXHOJIOIMYECKHUX |TEXHOJIOIMUYECKUX
mpoueccax mpoueccax IIPaKTUYECKOI O mpoueccax mpoueccax

UCCIIEIOBaHUsL B

TE€XHOJOTMYECKHUX

mpoleccax
ITK-3 He 3naer Y ioBieTBOpUTEIIHH | XOPpOLIO 3HaeT|OTJAMYHO  3HAET
3HaTh: HOPSAI0K O 3HACT MOPSI0K|IOPAIOK HOPSAJI0K
HOPAOK IIPOBEICHUS IIPOBEICHUS IIPOBEICHUS IIPOBEICHUS
IPOBECHUS OTBITHBIX PA0OT H|OMBITHBIX PaOOT H|ONBITHBIX PabOT H|OMBITHBIX paboT U
ONBITHBIX PAa0OT U|IIPEICTABICHUS IIPEICTaBICHUS IIPEIICTaBICHUS IIPEJICTaBICHHUS
IIPEJICTaBIISITh pE3yJIbTaTOB pe3yJIbTaToB pE3yJIbTaTOB pe3yJIbTaToB
pe3yJIbTaThl IIOJIyYEHHBIX IIOJIyYE€HHBIX IIOJIyYE€HHBIX IOJIyYEHHBIX
MOJIy4YEHHBIX HKCIIEPUMEHTAJIbHBI [IKCIIEPUMEHTAIbHBI [9KCIIEPUMEHTAIbHBI [9KCIIEPUMEHTAJIbH
JKCIIEPUMEHTAIIBHBIX |X JaHHBIX X JIaHHBIX X JTAaHHBIX BIX JAHHBIX
JAHHBIX
YMerTs: He ymeeT|Y T0BIETBOPUTEIIBH [ XOPOLIO ymeeT|OTIIMYHO  yMeeT
IUIAHUPOBATh IUIAHUPOBATh 0 yYMEeT IUIaHUPOBATh IUIAHUPOBATh
OMBITHbIE PA0OTHl M|ONBITHbIE PAOOTHI U|[IJIAHUPOBAThH OIBITHBIE PAOOTHI M|ONBITHBIE PAOOTHI
IPEJICTaBIISITh IPEJICTaBIISITh OTIBITHBIE PaOOTHI H|TIPEICTABIATH U IPEICTaBIAThH
pe3yJIbTaThl pe3yJIbTaThl IIPEICTaBIIATh pe3yJIbTaThl pe3yJIbTaThl
MOJIy4YEHHBIX MOJIy4YEHHBIX pe3yJIbTaThl MOJIyYEHHBIX HOJIyYEHHBIX
JKCIIEPUMEHTAIBHBIX |[9KCIIEPUMEHTAIILHBI [ [TOJIyYEHHBIX AKCIIEPUMEHTAIbHBI [ IKCIIEPUMEHTAIIbH
JAHHBIX X JIaHHBIX 9KCIIEPUMEHTAIbHBI X TAHHBIX BIX JAHHBIX
Bnaners: He BJIAJICET X JaHHBIX Xopomo  BiageeT|OTIMYHO BIIAAEET
YMEHHEM YMEHHEM Y 10BIETBOPUTENBH [yMEHUEM YMEHHEM
IUIAHUPOBATh IUIAHUPOBATh 0 BJIAJICET YMEHUEM [[UIAHUPOBATH IUIAHUPOBATh
OIBITHBIE PA0OOTHI H|ONBITHBIE PaOOTHI U|IIAHUPOBATH OIBITHBIE Pa0OTHI U|OMBITHBIE PAOOTHI
IIPEJICTaBIIST IIPEJICTaBIIST OTIBITHBIE PAaOOTHI |IIPECTABIAT U IPEICTaBIIATH
pe3yNbTaThl pe3yNbTaThl MIPE/ICTaBIATh pe3yNbTaThl pe3yJIbTaThl
MOJIy4YEHHBIX MOJIy4YEHHBIX pe3yJIbTaThI MIOJIyYE€HHBIX MOJIyYEHHBIX
HKCIEPUMEHTAIbHBIX [IKCIIEPUMEHTAIbHBI [IOTyYEHHBIX AKCIIEPUMEHTAIbHBI[IKCIIEPUMEHTATIBH
JAaHHBIX X JIaHHBIX 9KCIIEPUMEHTAJIBHBI X TAHHBIX BIX JAHHBIX

X JIaHHBIX
YK-1 He 3naer Y 10BIETBOPUTEIBH | XOPOLIO 3HACT OtnnuHO 3HaeT
3HaTh: COBPEMEHHBIE|COBPEMEHHBIE 0 3HaeT COBpPEMEHHBIE COBPEMEHHBIE
UHPOPMALMOHHbIE  |MH(OPMAIMOHHBIE |COBPEMEHHbIE uH(pOpMalMOHHbIE |HH(OPMAIIIOHHBIE
TEXHOJIOTHUHI JUISI|TEXHOJIOTUM  JJ1s1|[MHQOPMAIlMOHHBIE |[TEXHOJIOTUM  JUJISI|TEXHOJIOTUU  JUIA
OCYILIECTBIICHUS OCYILIECTBIIEHUS TEXHOJIOTMM  JUIS|OCYIIECTBICHUS OCYILIECTBIIECHUS
OMOTEXHOJIOTMYECKO (OMOTEXHOJIOTHYECK |OCYIIECTBICHUS OMOTEXHOJIOTMYECK |OMOTEXHOJIOTUYEC
ro mporuecca Oro Inporecca OMOTEXHOJIOTMYECK |Or0 Mpolecca KOro Iporuecca

YMers:

MOHUMATh
COBPEMEHHBIE
MH(pOpMallMOHHbIE
TEXHOJIOTHH I E:
OCYIIIECTBIICHUS

He ymeer
MOHUMATh
COBPEMEHHBIE
MH(pOpMallMOHHbIE
TEXHOJOTHUH  JUIA
OCYILIECTBIICHHUSI

oro mnpomnecca

Y 10BIIETBOPUTENBH
0 yMeeT

MMOHUMATh
COBPEMEHHBIE
nH(OpMaIOHHBIE

Xopouio ymeer
MOHUMATh
COBPEMEHHBIE
MH(pOpMaLMOHHbIE
TEXHOJIOTUH  JUIS
OCYIIECTBIICHUS

OTAn4HO ymeeT
MIOHUMATh
COBPEMEHHBIE
nH(pOpMalMOHHbIE
TEXHOJOTHUH  JJIs
OCYIIIECTBIICHUS
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OMOTEXHOJIOTHYECKO (OMOTEXHOJIOTHYECK [TEXHOJIOTUH  JJIsI|OMOTEXHOJIOTHYECK |OMOTEXHOIOTUYEC
ro mporecca oro mporecca OCYILIECTBICHHUSI  |OT0 Ipolecca KOT0 Iporecca

OMOTEXHOJIOTHYECK
Bnanets: He Bnaneer Oro mpouecca Xopomo Biageer  |OTIAMYHO BIAJCET
COBPEMEHHBIMH COBPEMEHHBIMH COBPEMEHHBIMU COBPEMEHHBIMHU
UH(POPMALMOHHBIMU |HH(OPMAIIMOHHBIM |Y JOBJIETBOPUTENIBH [HH(POPMAITMOHHBIM [MH(POPMALMOHHBI
TEXHOJOTHSIMU UL TEXHOJIOTHSIMU|O BIIAJICeT U TEXHOJIOTUSAMHU[MU TEXHOJOTHUSIMHU
OCYILECTBIICHHS ISt COBPEMEHHBIMU TUIst ISt
OMOTEXHOJIOTMYECKO [OCYIIECTBICHUSI  (MH(GOPMALMOHHBIM |OCYIIECTBICHUS OCYIIIECTBIICHUS
ro mporecca OMOTEXHOJIOTHYECK U TEXHOJOTUSAMHU|OMOTEXHOIOTHYECK |OMOTEXHOIOTHYeC

oro mnpoiecca TUISE oro mpoiiecca KOro Iporecca

OCYIIECTBICHUS

OMOTEXHOJIOTHYECK

oro Ipolecca
YK-3 He 3naer VY nosnerBopuTeIibH | XOpOLIO 3HACT OTInU4YHO 3HAET
3HaTh: paboty 0 3HaeT paboty paboty
paboTy pPOCCUNCKUX|POCCUNUCKHUX u|padoty POCCHUHCKHX U |pOCCHICKUX u
U MEKIYHAPOIHBIX|MEXKTYHAPOIAHBIX  |POCCHHCKUX U|MEXIYHAPOJIHBIX  |[MEXKITYHAPOIHBIX
UCCJIEIOBATENILCKUX (MCCIIEOBATENBLCKU [MEXKIYHAPOIHBIX  |UCCIEAOBATEIbCKU |HCCIEA0BATEIbCKU
KOJIJICKTHBOB MO|X KOJUIEKTUBOB IIO[MCCIIEOBATEIBCKH |[X KOJUICKTHBOB I10|X KOJJICKTHBOB IO
PEIICHUI0 HAYYHBIX |PEIICHUI0 HAYYHBIX|[X KOJUIEKTHBOB IIO[PELICHUIO HAYUHBIX |PELHICHUIO
u HAY4YHO- 1 HAYYHO-|PEIICHUIO HAYYHBIX|H HAyYHO-|HAyYHBIX u
o0pa3oBaTenbHbIX  (00pa3oBaTENbHBIX |1 HAy4YHO-|0Opa30BaTEIbHBIX |HAYYHO-
3a1a4y 3a1a4y oOpa3oBaTeNbHBIX (3a7a4 o0pa3oBaTeNbHbIX

3a1a4y 3a1a4y
YMers: He ymets Xopomo ymeer OtnnyHO ymeer
MOHMMATh LEJIM H[IOHMMATh LEIH HU|YIOBICTBOPUTENbH IOHUMATh IENU H|TIOHUMATh Ied U
3aa4d  POCCHIMCKHX|3a1a4 POCCHICKHX |0 yMEeT 3aJ]auu POCCHIMCKHX|3a1aun
U MEXIYHAPOAHBIX(M MEXIYHAPOIHBIX IOHUMATh LEIH UM MEXIYyHapPOIHBIX [POCCHICKUX u
MCCIIEIOBATEILCKUX |UCCIICAOBATENILCKU |H 3aJ1a4M|MCCIIEIOBATEIILCKUA [MEKTYHAPOIHBIX
KOJIJIEKTHBOB MO|X KOJUIEKTUBOB IO[POCCHMCKHUX U|X KOJUICKTHBOB I10|MCCIIEJOBATEIbCKU
pEIICHUIO HAYYHBIX |pEIICHUI0 HAYYHBIX [MEKIYHAPOJHBIX |PEIICHHIO HAYYHBIX|X KOJIJICKTHBOB IO
U Hay4YHO- U HAy4YHO-|UCCIIEIOBATENbCKU |1 Hay4YHO- |peILICHHIO
o0pa3oBaTeNbHBIX  |00pa30BaTENBHBIX |X KOJUJIEKTHBOB I10/00pa30BaTEIbHBIX |HAYYHBIX "
3a1a4 3a1a4 pEILIeHUIO HayYHBIX|3a/1a4 Hay4HO-

u Hay4HO- 00pa3oBaTeNbHBIX
Bnanets: He Bnageer oOpazoBarenbHbIX | XOpOIIO BIaJACET |3a/1a4
COBPEMEHHBIMU COBPEMEHHBIMU 3aja4 COBPEMEHHBIMU OTnu4HO BrajseeT
HAyYHBIMH HAYYHBIMH VY 10BIETBOPUTEINHH |HAYyYHBIMHU COBPEMEHHBIMHU
METO/aMH, METO/aMH, 0 BJaJeeT METOaMH, HayYHBIMU
HEOOXOJMMBIMHU JIJISI[HEOOXOJAUMBIMU  |COBPEMEHHBIMH HEOOXOJMMBIMH  |METOJIAMH,
paboThI B/t pabOThl  BHAYYHBIMHU Juis  paboTel  B|HEOOXOIUMBIMU
POCCUICKUX 1|pOCCUNCKUX H|METOJIaMH, POCCUICKHX u|nns  paboTel B
MEXyHAPOIHBIX MEXIYHAPOJHBIX |HEOOXOAMMBIMU  |MEXKIYHAPOJHBIX [POCCUHCKUX u
UCCIIEIOBATEIILCKUX |ACCIIEAOBATENILCKU |IUIsi  pabOTHI  B|HCCIIENOBATENBCKH |[MEXKIYHAPOIHBIX
KOJIJIEKTHBAX MO|X KOJUIEKTHUBAX IO[POCCHMCKHUX U|X KOJUJIEKTHBaX I10|HCCIIE0BATEIbCKU
PEIICHUIO HAYYHBIX|PEIICHUIO HAYYHBIX [MEXKIYHAPOIHBIX  |PEHICHUIO HAYYHBIX X KOJUIEKTHBAX IO
U HAy4YHO- U HAY4YHO-|MCCIIEIOBATENbCKU |1 HAyYHO- |pEILICHHIO
0o0pa3oBaTeNbHBIX  |00pa30BaTENBHBIX |X KOJUIEKTHBAX I0|00pa3oBaTEIbHBIX |[HAYYHBIX "
3a1a4 3a1a4 pelIeHHIO HAYYHBIX|3a/1a4 HaY4HO-
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00pa3oBaTeNbHBIX 3ama4y
3a71a4

B pamkax wu3yueHHWs JAMCUUIUIMHBI, YKa3aHHbIE KOMIICTEHIIMH COOTHOCSATCS CO
CIIETYIOIIUMHU TPYAOBBIMU (QYHKITUSAMH U3 TPOGECCHOHATBHBIX CTaHIAPTOB:

OcymiecTBiieHHe OMOTEXHOJIOTMYECKOTO IpoIecca C  HUCIOJIb30BAHUEM  KYJIBTYP
MUKPOOPTaHU3MOB, KJICTOYHBIX KYJIbTYp PACTEHUN W JKUBOTHBIX, BUpycoB (Crenuanuct B
00J1acTH OMOTEXHOJIOTHU OMOJIOTHYECKH-aKTUBHBIX BemiecTB T A/02.6).

Opranu3zaiys 1 IpoBEJACHHE KOHTPOJS KA4eCTBA CHIPhS, IPOMEKYTOUYHBIX MPOAYKTOB U
TOTOBOHM TMPOJIYKIIMH B COOTBETCTBUU C perjameHToM (Crienuanict B 0071acTd OMOTEXHOJIOTHA
OMOJIOrMYeCKU-aKTUBHBIX BeriecTB T A/03.6).

KOHTpONb BBINMOJHEHHS] TEXHOJIOTMYECKHX YCIOBHIA, COOTBETCTBUS YTBEPIKICHHBIM
JTAIOHAM U TPeOOBAHMUSM CTaHAAPTOB TOTOBOM MPOAYKIHH Ha OHOTEXHOJIOTUYECKOM
npoun3BoicTBe (CHelMaHCT M0 KOHTPOFO Ka4ecTBa OMOTEXHOIOTMYECKOTO MPOM3BOICTBA MPEITapaToB Jyist
pacrenrieBozcrea T A/03.6).

[TpoBeneHne TEXHOJIOTUYECKUX HMCIBITAHUA HOBBIX ()OPM M BUIOB OHONpENapaToB Js
pactenneBozcTBa (Creuamict 1o KOHTPOIIO Ka4ecTBa OMOTEXHOJIOIMUYECKOT0 IPOM3BOZICTBA TIperiapaToB
Ju1st pactenreBoicta T A/04.6).

PaspaboTka HOPMATUBHBIX JIOKYMEHTOB 1o YIIPaBJICHHUIO KauyeCTBOM
onotexHonorndeckor mponykiuu (CrelMammcr Mo KOHTPOIFO KavecTBa OMOTEXHOJOIMYECKOrO
TPOM3BOJICTBA MperapaToB i pacterreBosctea Td B/02.7).

Pa3zpaboTka TexHOJIOTHHM TIIyOOKOW TEepepabdOTKH OTXOJOB CEIbCKOTO XO3SHCTBA C
ucnospzoBanueM OuotexHosoruit C/03.7 (Cnempamct - TEXHONOr B OOJACTU IPUPOIOOXPAHHBIX
(PKOJIOTMYECKHX ) OMOTEXHOJIOTHIHA ).

Tpyoosvie deticmaus:

[lonroTroBka mNUTATENBHBIX CpeA, IIOCEBHOTO MaTepuana, oO0OpylOBaHHSA IS
OCYIIEeCTBIIEHUS] OMOTEXHOIOTHUYeCKOro mnporecca nonyueHusi (bAB TO A/02.6) -

[TonroToBka MHKpPOOPTaHU3MOB-TIPOIYLIEHTOB, KIETOYHBIX KYJIBTYp JKMBOTHBIX U
pacTeHuii, BUPYCOB AJisi OMOTEXHOJIOIMYECKOr0 Ipoliecca.

[TonyyeHne HOBBIX IITaMMOB MHKPOOPTaHHU3MOB-TIPOAYIICHTOB METOJaMH TEHHOU
UH)KEHEPHUH.

[MonnepxaHue © TOATOTOBKA YHCTBIX KYJIBTYp MHKPOOPTaHU3MOB IPOJYIIEHTOB
OMOJIOTNYEeCKU-aKTUBHBIX BEIIECTB.

O’xuBJI€HHE KYJIbTYp MHKPOOPIaHHW3MOB, IPOBEJCHHE I1OCEBOB MHUKPOOPIaHU3MOB-
IIPOJIYIICHTOB HA TBEP/bIEC U )KUIKNE MUTATEIHLHBIE CPEIIBI.

ITonroToBka CTEpUIIN3aLIMOHHOTO 000PYIOBAHHUS.

Crepwinzanus  1a0opaTOpHOM  TOCyAbl M MHCTPYMEHTOB, B  TOM  4YHCIE
ABTOKJIABHPOBAHHE.

[TonroToBKa peakTUBOB JIJIsl IPUTOTOBJICHUS TBEPABIX M KUJIKHUX MUTATEIBHBIX CPE/I.

[IpuroToBneHue MNHUTATENbHBIX CpeA IS KyJbTUBUPOBAHHUS ~MHKPOOPTaHU3MOB-
MIPOIYIIEHTOB, KJIETOYHBIX KYJIbTYp KHBOTHBIX M PACTCHHUI, BUPYCOB 33/IaHHOTO COCTaBa.

Crepunuzanus MUTaTENbHBIX CPE/I.

[TpoBepka cocTosTHHS OMOTEXHOJIOTHYECKOTO 000pyA0BaHMs, OMOPEAKTOPOB.

[IpenBaputenbHas 00pabOTKa ChIPhs, UCIOIB3YEMOTO ISl IPUTOTOBIEHUS MUTATENBHBIX
cpen.

HapamuBanue Ouomacchl MHUKPOOPTaHU3MOB-TIPOAYIIEHTOB, KJIETOYHBIX  KYIBTYD
KUBOTHBIX U PACTCHHUH, BUPYCOB.
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KoHTponp kauecTBa CHIpbSI W MaTEPUAIOB B OpTraHU3AlHMU TI0 TPOU3BOJCTBY
ouonpenapatoB s pactenueBoacta (TD A/01.6.) -

AHanu3 KadecTBa ChIpbS W MaTepUANOB, MOCTYMAMOIIMX B OHOTEXHOJIOTHYECKYIO
OpraHu3aIuIio.

Pa3paboTrka mpeioKeHHid M0 MOBBIMICHUIO KaueCTBa MOJy9aeMbIX OHOMpPEnapaToB IS
pacTEeHHEBOCTBA TIOCPEICTBOM 3aMEHBI HCXOTHOTO CHIPBSI.

dopMHUpOBaHUE 3aKIIOYEHUST O COOTBETCTBUM W BO3MOXHOCTH HCIOJIB30BAHUS
MCXOJIHOTO CBIPhSI TSI TPOU3BOJICTBA OMOIIPENapaToB HaJIeKAaIIero Ka4ecTBa.

PazpaboTka npeioKeHui 1o 3aMeHe OpraHu3aIliu-II0CTaBIIHKA.

KoHTpOsb  BBHINMOJHEHHS] TEXHOJOTHYECKUX YCIOBHIA, COOTBETCTBUS YTBEPIKICHHBIM
STAJIOHAM ¥ TPEeOOBAHMSIM CTAHIAPTOB TOTOBOM MPOAYKIMH Ha OHOTEXHOJIOTHYECKOM
npousBojcTae (TP A/03.6.) —

KoHTponp mapamMeTpoB MPOW3BOJACTBEHHOTO OOOPYIOBAHUS, COCTOSHUS KOHTPOJIBHO-
U3MEPUTEIBHBIX CPEJCTB M CBOEBPEMEHHOCTH WX TPEJACTABICHUS Il TOCYIapCTBEHHOMN
MOBEPKH.

AHalm3 COOTBETCTBHUS KA4€CTBA TOTOBBIX OMOIPENapaToB YCTAHOBICHHBIM TEXHUYECKUM
YCIIOBUSM JIJIs OMOTEXHOJIOTHYECKON TPOTYKIINH.

AHanmu3 pexiaMaiii 10 KauecTBY NMPOAYKIWU U BBISIBIICHUE TPUYUH BO3HUKHOBCHUS
HapyILIEHNH TEXHOJIOTMYECKUX ITPOLECCOB.

Paspabotka npeioxkeHuil o yCTpaHSHUIO TPUYHH CHIDKEHHS KaueCTBa IPOTYKITHH.

Pa3paboTka TEXHOJOTMHM TIIyOOKOW TiepepaboTKH OTXOJIOB CEIIbCKOTO XO3SIMCTBA C
ucnoip3oBanueM ouorexunonoruii C/03.7-

dopMupoBaHUE U MOAICPIKAHNE KOJUICKIIMA MUKPOOPTaHU3MOB-/IECTPYKTOPOB.

Paszpabotka cmoco6oB u (OpM HCHOJIB30BaHUS IITAMMOB MHKPOOPTaHM3MOB -
JECTPYKTOPOB MPOMBIIIJICHHBIX 3arps3HEHUH ISl OYMCTKU TO0YB, TOBEPXHOCTHBIX M TPYHTOBBIX
BOJI.

[IpoBeneHNe OYUCTKM 3arpsA3HEHHBIX II0YB, IMOBEPXHOCTHBIX M TPYHTOBBIX BOJ C
UCIIOJIb30BaHUEM MUKPOOPTaHU3MOB-JIECTPYKTOPOB.

[TpoBeneHNe TEXHOJIOTHYECKUX HCIBITAHWNA HOBBIX ()OPM M BHUIOB OHOIIPEIapaToB s
pacrenueBozctsa (Td A/04.6.) —

TectupoBanre HOBBIX ()OPM W BUIOB OMONPENapaToB JJIsi PACTEHHUEBOJACTBA COTIIACHO
METOJUYECKIM PEKOMEHIAINSM IO aHATU3y KaueCTBa COOTBETCTBYIOMIEH MPOAYKIIUH.

OOpaboTka JaHHBIX, T[OJYYEHHBIX TPU HCIBITAHUSIX HOBBIX (QOPM U  BHJIOB
O6uonpenapaTos.

OdopMieHre JOKYMEHTAIMH 110 Pe3yJIbTaTaM UCTIBITAHUN U COCTABIICHUE 3aKITFOUCHUS O
COOTBETCTBUHU KadecTBa HOBBIX ()OpPM M BHUIOB OMOMpENaparoB yCTAaHOBJICHHBIM HOpMaM s
JAHHOTO BHJIA TIPOTYKIIHH.

Pa3paboTka mnpeanokeHWH MO KA4eCTBEHHOM 10paboTke HOBBIX (GOpPM H BHUAOB
OuornpenapaTos.

dopMHupoBaHUE TPEATIOKEHUNW TIO0 TOATOTOBKE TNPOAYKIHUU K TOCYJapPCTBEHHOMN
aTTeCcTalllu U CepTU(UKALINH.

B pe3ynbrare ocBOeHUS TUCHUTUTHHBI 00yUYaIOUTUIICS TOJKEH:

3nHamb: OCHOBHbIE OMOTEXHOJIOIMUYECKHE CIIOCOOBI MOJYUYEHHS IMOJIE3HBIX JJIS YelIOBEKa
NPOJAYKTOB; HOBEWIIME JOCTI)KEHHS B  oOjmactTh  OMOTEXHOJIOTHMH;  TPaJAUIUOHHBIC
OMOTEXHOJIOTHYECKHE TIPOIECChl, HCIOJIb3yeMble B PACTEHHUEBOJCTBE, JKHBOTHOBOJICTBE,
MEAWIIMHE U TPOMBIIIJICHHOCTH,; COBPEMEHHBIE HAYYHBIE METOIbl HCCIIEIOBaHUI, OCHOBHBIC
TpeOOBaHUS K MPEIOAaBATEIILCKOM JICITeIFHOCTH TI0 OCHOBHBIM 00pa30BaTeIbHBIM ITPOrpaMMaM
BBICIIIEr0 00pa30oBaHUSI.

Ymemsb: pOBOIUTH TEOPETUYECKHE MCCIICAOBAHMS, TOJIH30BATHCS CIPABOYHON JTUTEPATypOH B
obnmactT OWOTEXHOJIOTHH; IJIAHUPOBATH OMBITHBIE PAOOTHI W MPEACTaBIATH PE3YyIbTAThI
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MOJTYYEHHBIX SKCIEPUMEHTAIbHBIX JTAaHHBIX, IPUMEHSATh OT€YECTBEHHBIN U 3apyOSKHBINH ONBIT U
MHHOBAILlMOHHBIE TEXHOJIOTMM JJI YHPaBICHHUS OMOTEXHOJOTMYECKMMHU IIpoLieccaMH IpH
IPOM3BOJICTBE MUKPOOHBIX INpENapaToB; HCIOJIB30BaTh OCHOBHBIE METOIBl MAaTEMAaTHYECKOTO
aHaJIN3a, MOJEIMPOBAaHUA, TEOPETUYECKOTO W INPAKTHYECKOTO  HCCICNOBaHUSA B
TEXHOJIOTMYECKUX  IIPOLECCax;  MCIOJIb30BATh  IIOJYYCHHBIC  3HAHUA U1 aHauu3a
9KCHEPUMEHTAJIbHBIX JIAHHBIX, KACAIOLUIMXCS NMOA00pa, XapaKTEpPUCTUKU U COBEPLICHCTBOBAHUS
YCIOBUM TEXHOJIOTMYECKOTO IPOIECCa, CAMOCTOSITENIbHO BBIOMpAaTh TEXHUYECKHUE CPEJNICTBA,
BbIOPATh PALIMOHATIBHYIO CXEMY MPOMU3BOJACTBA OMOTEXHOJIOTMYECKON MPOIYKIHMU U OLIEHUBATh
€ro TEXHOJOTMYEeCKyl0 3(()EKTHBHOCTh; ONTHUMHU3UPOBATH COCTaB IHTATENBHBIX CpEN;
OINPEACIIATh NapaMeTphl KyJIbTUBUPOBAHUS NIPOLYLIEHTOB; PACTUTEIbHBIX U KMBOTHBIX TKaHEH,
ONTUMU3HUPOBATH YCJIOBHUS KYJIbTUBUPOBAHHUSA, IPEAYIPEKIATh 3arpsA3HEHUs BO3AYIIHOTO U
BOJHOIO 0acceiiHOB, IOYBBI; COBEPLICHCTBOBATh IIPOM3BOJCTBA BAKHEHIIMX IPOAYKTOB
OMOTEXHOJIOTMH, B TOM 4YHCIE, MHUKPOOHBIX METa0OJMTOB; OLIEHUBATh TEXHOJIOTUYECKYIO
3¢ (EeKTUBHOCTh IPOM3BOJCTBA; CAMOCTOSITENIBHO OCYIIECTBIIATh HAayYHO-HCCIIEA0BATEIbCKYIO
JIEATEIbHOCTh B COOTBETCTBYIOIIEH INPO(GECCHOHAIBHONH 007acTH € MCHOJIb30BaHUEM
COBPEMEHHBIX METOJOB MCCJIEIOBAHUSA U MH()OPMAIMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOIHIA;
pa3zpabarbiBaTh IUIaHBI NPOBEACHUS HAYYHBIX MCCIEIOBAaHUM U Pa3pabOTOK; HCIOIb30BaTh
HOJIy4EeHHbIE 3HaHUS B 00pa30BaTEIbHOM MIPAKTUKE.

Brnaoemws: HaBblKaMH  CaMOCTOSTENBHOI'O PpELICHHUsS HAay4YHbIX, HWH)XXEHEPHBIX U
IPOM3BOJICTBEHHbIX 33aJad B 00JacTM OHOTEXHOJIOTUH; OIBITOM MHKPOOMOJIOTHYECKUX,
OMOTEXHOJOIMYECKUX U AaHAJUTHYECKUX METOJOB MCCIEJA0BaHUsA, METOJAaMU OYUCTKH U
CTEpUIM3allMy BO3JyXa, NPUTOTOBJICHHUS W CTEPUIM3ALUU IUTATEIBHBIX Cpell, METOJaMU
00paboTKH, aHaM3a M peau3alliil HaAyYHO- TEXHUYECKOH MH(OpMAIK;, METOJJaMH CEJICKIIHH,
MOIUGUKAMM M KOHCTPYMPOBAHMS JKHUBBIX CHUCTEM M HX KOMIIOHEHTOB Kak OOBEKTOB
JeSITeIbHOCTH OMOTEXHOJIOTHH;, MTPHEMaMH U METOAaMU 0e30MacHOil paboThl C OpraHUYECKUMU
COCMHEHUSMH,  O0JajarolMMU  (U3MOJOTUYECKOM  aKTHBHOCTBIO, U KYJIbTYpaMu
OMONIOTMYECKUX areHTOB; aHAIN30M IIOKa3aTeledl CyHIeCTBYIOUIMX OHOTEXHOJIOTHH Ha
COOTBETCTBUE MCXOJHBIM HAay4HBIM pa3pabOTKaM; METOAAMU TEXHUYECKOro KOHTpOJ 3a
coOII0ICHHEM TEXHOJIOTHYECKOU JUCLIUIUIUHBI B YCIIOBUAX JENUCTBYIOLIETO
OMOTEXHOJIOIMYECKOTI0 IIPOU3BOJICTBA.

3.1. MaTpuina cooTHeCceHHsI TeM/Pa31eJioB Y4eOHOH TUCHMILTUHBI (MOYJIS1) U
(popMupyembIx B HUX 001IeNPOPeCcCHOHATBHBIX U NMPO(EeCCHOHATbHBIX

KOMIIeTeHIIUI
TeMsl, pazaensl KoMmnerennun OO01ee
JUCLUMIIMHBI KOJIM4YeC
TBO
OIlK-1 | OIIK-2 | TIK-1 | TIK-2 | MIK-3 | VK-1 | VK-3 | xommere
HIIUH
OCHOBHBIE TIEPHO]IbI
BO3HHUKHOBEHMHS,
CTaHOBJICHUS n
pa3BUTHS
OHMOTEXHOIOTHH.
Oo6nactu - + - - - + - 2
MIPUMEHEHUS
COBPEMEHHOM
OMOTEXHOJIOTHH U
OCHOBHEIC ee
aCIEKThI
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(buonoruyeckue,
XHUMHYECKHE,
TEXHOJIOTHYECKHUE).

OcCHOBHBIC
TEXHOJOTHYECKHE
MIPUEMBI,
anmnaparypHoe
odopmiieHHE
OMOTEXHOJIOTHYECKH
X  TpPOIECCOB U
0COOEHHOCTHU
KYJIbTUBHPOBAHUS
MHUKPOOPTraHH3MOB
IpU  TPOU3BOJICTBE
MHUKPOOHBIX
MIPEraparoB.

IInmesas
OMOTEXHOJIOTHSL.

I'eHHas u kieToyHas
WHKEHEPHUSL.
ITonyuenue
TPaHCTE€HHBIX
OpraHU3MOB.
IIpumeHeHne
METO/I0B
OMOTEXHOJOTHMH B
CEJIEKLIMM PacTEeHUI
Y )KMBOTHBIX.

buorexHosoruss B
CEJIbCKOM
XO3SUCTBE.
OCHOBHEBIC
HaIpaBJIeHUs
CEIbCKOXO03SHCTBEH
HOW OHOTEXHOJIOTHUU
B PaCTEHHEBOJICTBE
M JKUBOTHOBOJICTBE.

MenpnmHackas
OMOTEXHOIOTHS
(OmoTrexHomOTUS IS
MEUIIUHBI).

NMMoOMIIM30BaHHBI
€ OHOoOOBEKTHI B
OMOTEXHOIOTHUSAX.

Buorexnomornu B
MPOMBIIUICHHOCTH U
SHEpreTHKE.

buorexnonornuecku
€ MCTOAbI 3allHThI

OKpY’Karole Ccpesibl
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(9KONIOTMYECKast
OMOTEXHOJIOTHS).
buoxonsepcus u
ouorpancdopmars
BTOPUYHBIX
pecypcoB
nepepadaThIBarOIINX
MIPOU3BO/ICTB,
OTX0JI0B
pacTeHHUEBOACTBA U
JKUBOTHOBOJICTBA.

4. CTpyKTYypa ¥ coepKaHue TUCHUILIUHBI (MOYJIs1)
OO01mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4€THBIX enuHull, 144 akaa. 4acos.

4.1 O0beM TMCUUIJIMHBI M BUbI Y4eOHOIi padoThl

Bun 3angaruit Bcero akageMuuecKknx 4acoB
1o o4HOM popme 0 3204HOMI
o0ydeHus dopme
(3 cemectp) o0y4yeHwust

OO61ast TpPyI0EeMKOCTh AUCIUTIIINHBI 144
KonrakTHast paboTa 00y4aromuxcs ¢ 58
perojaBaTesieM

AyIUTOpHBIC 3aHATHS, B TOM YHCIIE: 58

JIEKIIUHA 28

JabopaTopHbIe pabOThI 30
CamocTosiTenbHas paboTa, B T.4. 50
npopaboTka yueOHOro MaTepuara 1o AUCHUIIINHE 14
(KOHCIIEKTOB JIEKIIUH, y4€OHUKOB, MaTepUAJIOB
CETEBBIX PECYPCOB)
NOATOTOBKA K J1a00paTopHBIM paboTam 12
BBITNIOJTHEHHE WHNBUAYATbHBIX 3a1aHUN 12
MOJITOTOBKA K CJJa4e MOJTYJIS, DK3aMEHA 12
Kontpois 36
Bunx utoroBoro KOHTpoIIs JK3aMEH

4.2. JleKuuu
O6bem B
aKaj.gacax
No Paznen aucuuminHbl, TEMbI JEKIUNA U UX Ounas | 3aounas | PopMupyembIe
B coJiepKaHue ¢bopma | ouHas | KOMIIETEHLUU
00ydeny dopma
1 |oOydeHus
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OcHoBHbBIE nmepuoaAbI BO3ZHUKHOBCHUS,
CTAHOBJICHHUSA H Pa3BUTHUA OHMOTEXHOJIOTHH.

ObaacTu NpPUMeEHEeHUs COBpPEeMEHHOM
OMOTEXHOJIOTHUM M OCHOBHbIE €€ aCHeKThI
(Ouos0ornyeckue, XUMHYECKHe,
TEeXHOJIOTHYECKHE).

buotexHonorus kak HayyHas aucuuiiuHa. [Ipeamer,
UCTOpUSI pPa3BUTUSA, LEenU W 3anauu. OOBEKThl U
METOJbl  OMOTEXHOJIOTUU. MUKPOOHOIOTHYECKOE
MIPOU3BOJICTBO OMOJIOTMYECKH AKTUBHBIX BEIIECTB U
npenapaToB. MHoroo6pasue OHOTEXHOJIOTUYECKUX
nporeccoB.  [lepceKTUBb  OMOTEXHOJIOTUYECKUX
IIPOU3BO/ICTB.

OIIK-2, YK-1

OcHoBHBIE TEXHOJIOTHYECKHe NnpueMBbl,
annaparypHoe ogopmjieHre OHOTEXHOJIOTHYECKUX
NMpPOLECCOB M OCOOEHHOCTH KYJHTHBHPOBAHUSA
MHKPOOPIraHU3MOB npu NPOU3BO/CTBE
MHKPOOHBIX MPenapaTros.

[TonstTue o OumooOwbekre. OOmUe TpeOOBaHUS,
IPEIbSBISIEMbIC K KYJIbTHBHPYEMBIM B
MPOMBINUICHHBIX ~ YCIOBUSIX  MHUKPOOPraHHU3MaM.
CoippeBast 6a3za Oumorexnonoruu. CeIpbe M COCTaB
MUTATEeNbHBIX cpen  And  KyJIbTUBUPOBAHUS

MHUKPOOPTaHU3MOB.
TunoBbie TEXHOJIOTUYECKHE MIPUEMBI u
anmnaparypHoe obecrieyeHue: cTaaui
KYJIbTUBHPOBAHUS MUKPOOPTaHU3MOB (OHOCHHTE3a),
HOJIePIKaHUS ACCTITHYECKUX YCIIOBHHA,

TemrepaTypbl, pH cpensl; craguii BBIIENCHHUS U
OYMCTKH TIPOAYKTOB  OwmocuHTe3a.  [IpuHIUTIEI
peryJaupoBaHUs, KOHTPOJIS U  aBTOMATUYECKOIO
yIpaBJieHUs IpolieccaMy OMOCHHTE3A.

OIIK -1,
OIIK-2,
IIK - 1, IIK-2,
I1K-3
YK -1, VK-3

InmeBas Omorexnosiorus. Ilonyyenne numieBoro
Oenka. TexHOJIOTHS TONYYEHUST M HCIOIb30BaHUS
JPOKKEBBIX KYJIbTYp B MUILEBOW IPOMBIIICHHOCTH.
TexHomorust mMONy4eHUs: OEIKOBO-BUTAMHUHHBIX U
OENKOBO-UMUIHBIX ~ KOHIIEHTPATOB HAa  OCHOBE
o6uomaccel  apoxokeit  [IpomsBoactBo  criupTa.
MuKpoopranu3msbl, UCIOJIb3YEMbIE B MPOU3BOICTBE
criupTa. [TuBoBapenue i BUHOJICIIHE.
buoxumuueckre OCHOBBI Tpollecca COpaKUBaHMUSL.
Hcnonp3oBanue pepMEeHTOB B nepepaboTKe MOJIOKA,
Msca. BHOTEXHOJIOrHYeCKHe MpOLEeCcChl MOTyYEeHUS
MUIIEBBIX ~ OpraHWYeCKuX  KHUcIoT. [lomydyeHue
OMOJIOTUYECKH aKTHBHBIX 00aBOK K MHINE U
MHUIIEBBIX J00aBOK METOJaMU OHOTEXHOIOTHH.

buorexHonornueckue MIPOLIECCHI MIOJIy4EeHUS
MULLIEBBIX KpacHuTemen. buorexnonornueckue
IIPOLECCHI IIOJTyYEHUs MHTEHCHUBHBIX

MIOZICJIACTUTENIEN M CaxapOo3aMEHUTENEH, YCUIUTeNnen

OIIK -1,
OIIK-2,
IIK - 1, IIK-2,
IK-3, YK -1,
VK- 3
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BKYycCa.

I'ennass u kJieroyHass uHkeHepusi. Iloaydenue
TPAHCIeHHBbIX Opranu3moB. [IpuMeHeHne MmeTo10B
OMOTEXHOJIOTHH B  CeJeKUMH PpACTeHUil H
kuBOTHBIX. [lomydyenne pexomOuHaTuBHBIX JIHK.
HNCcTOYHHUKNM TEHOB U BEKTOPBI, MPUMEHSIOLIMECS B
reHHO  uHXeHepun. OCHOBHBIE  3aJauud U
MEPCIIEKTUBBl  Pa3BUTHS  T€HHOM  WHYKCHEPHM.
[lonmy4yeHue TpaHCTE€HHBIX OpPraHu3MoB. TexHoioruu
FEHHOW M  KJIETOYHOW HHXEHEPUU  PACTCHHI.
Kauectso, 0€30MacHOCTb u ceptudukanus
TeHMOTU(MUIIUPOBAHHOTO  CBIPbS W TIHIIEBBIX
MPOJYKTOB Ha X OCHOBE. [Ipo6iieMbl U epCIeKTUBBI
TEHETUYECKOM HHKeHepuu. [IpuMmeHeHune meTonoB
OMOTEXHOJOTHMH B CEJEKUUU pacTeHuil. Buasl u
METO/IbI CEJIEKIIUU KUBOTHBIX.

OIK — 1,
OIIK-2, TIK -
1, TIK-2, TTK-3,
VK -1, VK-3

BuorexnoJiorus B CeJIbCKOM X03s1liCTBeE.
OcHOBHBIC HANIPABJICHUS CEJIbCKOXO03SHCTBEHHOM
OMOTEXHOJIOTHH B pacTeHueBoOJACTBE "
’KUBOTHOBOJACTBe. buoTexHoIOornn OaKTepuanbHbIX
U TpUOHBIX CPEJCTB 3allUThl PACTEHUU OT BPEIHBIX
HAaCEKOMBIX (MHCEKTULIMIBI, GyHTULIIBT).
buotexHonornueckoe MpPOU3BOJACTBO OaKTepHATBHBIX
yIOOpeHU U  CTUMYJSITOPOB  POCTa  pacTEHUM
CoBpeMEHHbIE  TEXHOJOTMM  MHKPOPAa3MHOKEHHUS
pacTeHuM. BripamnBanne 03I0POBJIEHHOTO
MOCaJI0OYHOr0  MaTepuaja  CaJoBbIX  KYJBTYp.
buorexnonorun JUTSL KOPMOBOM 0a3b1
’KUBOTHOBO/ICTBA.

IIpon3BOACTBO  BakuuMH I KHBOTHOBOZCTBA.
A¢pdexTuBHOCTH COBPEMEHHBIX METO/I0B
OMOTEXHOJIOTMH B BOCIIPOM3BOJICTBE JKUBOTHBIX.

OIK — 1,
OITK-2, TIK -
1, TIK-2, TTK-3,
VK -1, VK- 3

MenuuuHckasi OmorexHosorusi  (OMOTEXHOJIOTHS
NI MeAULMHBI). OcHOBBI COBPEMEHHOMN
UMMYHOOMOTEXHOJOrMM. TWmbl BakIMH W UX
KOHCTpyupoBanue.  KynpTypaibHble U TEHHO-
WH)KEHEpHbIE BakUWHBL [IpOM3BOACTBO CHIBOPOTOK.
CoBpeMeHHbIe MIPUBUBOYHBIC mpenaparsl.
[IpousBoacTBo MPOOHMOTHKOB. [IpousBoacTBO
dbepmeHTOB METUITUTHCKOTO Ha3HAYCHUS.
[Ipou3zBocTBO UMMYHOMOJYJISITOPOB,
UMMYHOCTUMYJISITOPOB M HMMMYHOJICIIPECCAHTOB.
MukpoOronornueckoe MpPOU3BOACTBO AHTHOMOTHKOB
Pa3IMYHBIX KJIACCOB JUTST METUITTHBI.
[TonycuHTeTHYECKHE aHTUOMOTHUKH.

OIIK -1,
OIIK-2
IIK - 1, IIK-2,
[IK-3, VK -1,
VK- 3

HNMmoOnIn30BaHHBIE 0MO000LEKThI B
onorexnogorusix. OcCOOEHHOCTH WMMOOHUIN3AUNA
O0MO000BEKTOB U MX MPUMEHEHHE B OMOTEXHOJIOTHH.
CrrocoOsbl AMMOOHIN3AIIN 0M000BEKTOB B
OMOTEXHOJIOT MU (amcopOmms, KOBAJIEHTHOE

OIK — 1,
OI1K-2
TK - 1, TTK-2,
MK-3, VK - 1,
VK- 3
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CBSI3bIBaHUE, METO]T MOTIEPEYHbIX CIIMBOK,
WHKAICYyTUPOBaHNE, UMMOOUTU3AITHS nmyTeM
BKJIIOUCHUS B HOJIUMEPHYIO CTPYKTYPY).
Hcnonp30BaHne MMMOOUIN30BaHHBIX OMOOOBEKTOB B
MEAMIMHCKUX OHOTEXHONOTHSIX W B JAMArHOCTUKE
pa3IMYHBIX 3a00JICBAaHUM.

8 Bbuorexnonorun B MPOMBbINIEHHOCTH U OIIK -1,
JHepreTHKe. OIIK-2
['eomukpoOuonoruss W JKojorus  Hedre- U IIK - 1, TIK-2,
yriae100bI4H. bakrepnanpHOe  BBILIETAUYMBAHUE I1K-3
XUMUYECKUX DJJIEMEHTOB W3 PYI, KOHILIEHTPATOB U 2 YK-1, YK-3
TOPHBIX TOpOJ, oO0oramieHue pya, OuocopOIus
METaUIOB U3 pacTBopoB. IlpomsBoactBo Ouo- u
¢doTopaznaraeMpIX KOHCTPYKIIMOHHBIX TIACTMAcC IS
MPOMBIIIUIEHHOM SHEPTeTUKH.

9 BuotrexHo10ruuecKue MeTOAbI 3aIIUTBI OIIK -1,
OKpY:KaIoLen cpensbl (3KoJI0THYecKAast OIIK-2
OMOTeXHOJI0THS). BuoxkonBepcus " IIK - 1, IIK-2,
onorpanchopmanus BTOPUYHBIX pecypcoB I1K-3
nepepadaTrbiBalOIMX  NPOU3BOJACTB,  OTXOJ0B VK-1,VYK-3
pacTeHHeBOJACTBA U »KUBOTHOBO/ICTBA.

PacturenbHOE ChIpbE U OTXO/BI €0 MPOMBIIIIICHHON 2
nepepaboTku. OTX0Ibl KUBOTHOBOACTBA. CrocoObl
TUIPOJIN3a pacTUTEIHLHOTO CBIPBS.
buotpanchopmanus u OUOKOHBEPCHUST BTOPUUHBIX
pecypcos nepepadaTbIBaOIINX MIPOU3BO/ICTB,
OTXOJIOB PAaCTEHUEBOJCTBA M JKUBOTHOBOJCTBA.
Ouuctka croudbix BoA. [Tonyuenue 6uorasa.
Uroro: 28
4.3. JIabopaTopHbie padoThI
®opmupye
O6bem B MbIE
akaj.uacax KOMIIETEH
No JlaGopaTtopnoe 1007031
HaunmenoBanue 3anstus
Ounasg | 3aouHas o0opyoBaHue
dopma | dopma
o0yyeH | oOyueHHu
ust s
ABTOKIJIaB
bunuctunarop OIIK -1,
JlabopaTopHbie OIIK-2
IIpurorosnenue MATATEJIbHBIX BECHI HaGop | TIK- 1,
1 |cpen mng  KyJIbTUBHPOBAHUSA 2 aBTOMATUYECKUX TIK-2,
KJICTOK U TKaHe# in Vitro MUTIETOK IK-3
MarsuTtHas VK -1,
MeIIaJKa, pH- VK- 3
MeTp
2 [Tonmy4eHue 4uCTBIX KYJIBTYD 4 ABTOKIJIaB) OIIK -1,
MHUKPOOPTraHU3MOB. bunucrunarop OIIK-2
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Muxkpockor IIK - 1,
MBC-10 [K-2,
JlaGopaTopHbie [1K-3
BECHI VK -1,
Hab6op VK- 3
ABTOMATHYECKUX
MUTIETOK
Habop
UHCTPYMEHTOB
I E:
MUKPOOHOJIOTHH
ABTOKJIaB
bunucrunarop
Muxkpockon OIIK — 1,
MBC-10
JlaGopatopHsble OIIK-2
KyneTuBupoBanue patop IK - 1,
BECHI Hab6op
OaxTepuaIbHBIX U IPOACGKEBBIX [K-2,
ABTOMATHYECKUX
KJIETOK Ha MUTATENbHBIX Cpeax IK-3
MUTIETOK
Ha6o YK-1,
P VK-3
UHCTPYMEHTOB
JUISI
MUKPOOHOJIOTHH
gBTOKJIaB OIIK — 1,
pravermon | o
MukpoOHoIOTHYECKHE p IIK - 1,
MBC-10
HCCJIEIOBaHUS 3aKBACOK U TIK-2,
JlaGoparopHble
KHCIIOMOJIOYHBIX MPOTYKTOB IK-3
BECHI Hab6op
ABTOMAaTUYECKUX yK-1,
YK-3
MUTIETOK
OIIK -1,
OIIK-2
DOTOIIEKTPOKOI K - 1,
Omnpenenenne akTUBHOCTH
aMuJIa3bl OPUMETP 1IK-2,
Bongsnaas Oaus TIK-3
YK -1,
VK- 3
ABTOKIIaB
bunucrunarop
Muxkpockon OIIK — 1,
MBC-10
JlaboparopHsbie OIIK-2
ArpobakTepuanbHas patop IK - 1,
BECHI
TpaHchopMarus JIMCTOBBIX [K-2,
Habop
JHCKOB ABTOMATHYECKUX ITK-3
MUTIETOK yK-1,
YK-3
Tepmocrar
OMOJIOTUYECKHIA

Jlamunap-60kc.
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[leiikep

TEPMOCTATHPYEM
bII
Habop
UHCTPYMEHTOB.
ABTOKJIaB
bunucrunarop
Muxkpockon
MBC-10
JlaGopaTopHsie OIIK 1,
OIIK-2
JelicTBue peryysiTopoB pocra Ha BEChI K - 1,
7 | mopdoreHeTuYeCKrEe MPOIIECCH B 4 Habop I1K-2,
KYyJbTYpE TKaHEH PaCTEHHI ABTOMATHHCCKHX IK-3
MTUATIETOK
Tepmocrar yK-1,
. VK- 3
OMOJIOTUYECKHIA
Jlamunap-60kc
Hab6op
UHCTPYMEHTOB.
ABTOKJIaB
bunuctunstop
Mukpockon
JI\I/IiicoptlcT)opHme OIIK -1,
BECHI OIIK-2
. IK - 1,
8 [Toryuenue HaKOIUTEJIbHOMI 2 Habop K-2
KYJIBTYpPbI a30T(PUKCATOPOB ABTOMATUYECKUX HK-3,
MTUTICTOK
Tepl\ioc():TaT YK-1,
. VK- 3
OMOJIOTUYECKU I
JlamuHap-60kc
Hab6op
UHCTPYMEHTOB
Tepmocrar OIIK -1,
OMOJIOTUYECKHIA OIIK-2
OrnipesiesieHre 4YyBCTBUTEIBHOCTH BbT-120 IK - 1,
9 | MUKpPOOPTraHU3MOB K 2 Ha6op [K-2,
aHTUOMOTHKAM WHCTPYMEHTOB IK-3
TUTST VK -1,
MHUKPOOHOJIOTHA VK- 3
[TonyueHue OEITKOBBIX Becer OIK -1,
npenapatos yTem JJEKTPOHHBIE; OIIK-2
pedpakToMeTp; IK - 1,
10 | KYIPTUBUMPOBaHUA FpH6? 2 HMOHOMED; [K-2,
Penicillium roqueforti na »xunkoi
—————— (hOTOPIEKTPOKOIIO TIK-3
pUMeTp; YK -1,
TEPMOCTAT. YK-3
Wroro: 30
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4.4. IlpakTyecKue 3aHATHS He NPeAyCMOTPEeHbI
4.5, CamocTosiTeJibHAsi padoTa 00y4arouuxcsi

CEJILCKOXO03AHCTBEHHOU

pecypcoB)

O6nbem B
aKaJeMHUYECKHUX
No gacax
pasne | Paspen nucuumninHel (Tema) Bun camocrositensHoM paboTh
OB OuyHasi | 3a04YHas
dopma | dopma
oOyue- | oOyde-
HUS HUS
OcHoBHBIE Hepuobl | MpopaboTKa yueOHOro MaTepHraa 1mo
BO3HUKHOBEHUS, JTUCHUILTMHE (KOHCTIEKTOB JIEKIIHiA, 5
CTAaHOBJIICHUS H Pa3BUTHS | YYCOHHKOB, MATEPHUATIOB CETEBBIX
ouorexnosoruu. OOJaCTH | peCcypcoB)
1 IIPUMEHEHHUS COBPEMEHHOH | OJATrOTOBKA K J1a00paTOpHBIM paboTam 2
OMOTEXHOJIOTHU U | BBITIOJTHCHUE WHIMBUIYIbHBIX 1
OCHOBHBIC ce acCIICKTHI | 3aMaHui
(6bnonorunyeckue, HOArOTOBKA K Cja4e MOJLYJIs,
XUMHYECKHE, JK3aMeHa 1
TEXHOJIOTHYECKHE)
OcHoBHBIE npopadoTKa y4eOHOro MaTepHuaa 1mo
TEXHOJIOTUYECKHE TPHUEMBI, | JUCHUILTUHE (KOHCIIEKTOB JICKIIHIA, 9
anmapatypHoe ohopMIIeHUE | YICOHHKOB, MATEPHATIOB CETEBBIX
OMOTEXHOJIOTHYECKUX pECypCoB)
2. IIPOLIECCOB U OCOOEHHOCTH | IMOArOTOBKA K J1aOOPATOPHBIM paboTam 2
KYJIbTUBHPOBAHUS BBITIOJTHCHUE WHIMBUIYaTbHBIX 1
MHUKpPOOPTraHU3MOB IpH | 3a1aHul
IIPpOU3BOACTBEC MI/IKp06HbIX IIOATOTOBKA K 3K3aMEHyY 2
MIPEIapaToB.
npopaboTka yu4eOHOro MaTepuasa 1o
JTUCIUIUTAHE (KOHCTICKTOB JICKITHH, 5
y4eOHUKOB, MaTepPHaJIOB CETEBBIX
3. [MumeBast OMOTEXHOIOTHSA PECypCoE)

MIOJITOTOBKA K JJAOOpaTOpHBIM paboTam 1
BBITIOJTHEHHE WHINBUAYATbHBIX 1
3aJlaHui
MOJITOTOBKA K DK3aMEHY 1
npopaboTka yueOHOro Marepuasa 1o

I'ennas u KJIETOYHAs | AUCHUILTHHE (KOHCTIEKTOB JICKIIH, 9

WHXCHEPUSI. IMonyyenue | ya1eOHUKOB, MaT€PUAIIOB CETEBBIX

4 TPAHCTE€HHBIX OPraHU3MOB. | PECYPCOB)

' [Ipumenenue METOJOB | TOJIFOTOBKA K JJAOOPATOPHBIM paboTam 2
OMOTEXHOJIOTUU B CEJIEKIMH | BBIMOJIHEHUE WHIAUBHYaTbHBIX 1
pPacTeHHIA 1 KUBOTHBIX. 3aJlaHui

MOJITOTOBKA K DK3aMEHY 1
buoTtexHonorust B ceNCKOM | IpopaboTKa yueOHOro MaTepuaa mo

5 XO3SHCTBE. OCHOBHBIE | TUCITUTUIMHE (KOHCIIEKTOB JIEKIIHH, 1

' HaIpaBIICHUS y4eOHUKOB, MaTePHAIIOB CETEBBIX
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OMOTEXHOJIOTHH B | MOATOTOBKA K J1a00paTopHBIM paboTaM 1
pacTeHNEeBOICTBE U | BBITIOJTHEHUE WHINBUIYAIbHBIX 1
KUBOTHOBO/ICTBE. 3aJaHul
MIOJITOTOBKA K AK3aMEHY 1
popaboTKa y4eOHOro MaTepraia 1o
JTUCIUIUTNHE (KOHCTICKTOB JICKITHH, 1
MenunuHckas y4eOHMKOB, MaTepHaJIOB CETEBBIX
6 OMOTEXHOJIOTHS pECypCoB)
(ObnorexHoMOTHS JUIS | IOJITOTOBKA K J1a00paTOpHBIM paboTam 2
MEIUIIVHBI). BBITIOJTHEHUE WHIMBUIYATbHBIX 5
3aJlaHui
MIOJITOTOBKA K DK3aMEHY 2
npopaboTKa yueOHOro MaTepHuaia 1mo
JTUCHUILTMHE (KOHCIIEKTOB JIEKIIHA, 1
y4eOHUKOB, MaTe€pUajIoB CETEBHIX
NmMMoOunn3oBaHHbIE
7. OMO0OBEKTHI B PECYpCOE)
MIOJITOTOBKA K JJAOOpaTOpHBIM paboTam -
OMOTEXHOIOTHSIX.
BBITOJHEHNE HHIMBH/YATIbHBIX 9
3aJaHu’
MOJITOTOBKA K DK3aMEHY 2
popadoTKa y4eOHOro MaTepHuaa 1mo
JTUCHUILTNHE (KOHCTIEKTOB JIEKIIHIA, 1
y4eOHUKOB, MaTe€pUaIoB CETEBHIX
buorexnonoruu B
pECypCoB)
8. MIPOMBIIILIEHHOCTH u
MIOJITOTOBKA K JJAOOpaTOpHBIM paboTam -
SHEPTETHKE.
BBITIOJHCHNUE HH/MBHAYAIbHBIX 1
3aJlaHui
MOJITOTOBKA K 9K3aMEHY 2
buorexnonoruueckue npopaboTka yueOHOro Marepuasa 1o
METOJIBI 3aIUTHI | JUCIUTUINHE (KOHCIIEKTOB JICKITHA, 5
OKpY’Karomen cpenbl | yueOHUKOB, MaTepPHAIIOB CETEBBIX
(oxoMmoruyeckas pecypcoB)
OMOTEXHOJIOTHSA). BBHITIOJTHEHHE WHINBUAYATbHBIX 5
9 buokonBepcus " | 3agaHui
' ouotpanchopmanus MOATOTOBKA K C/Iaye MOy,
BTOPUYHBIX PECYpCOB | 3K3aMeHa
nepepadaThIBAIONINX )
MIPOU3BO/ICTB, OTXOJIOB
pacTeHHEeBOICTBA u
’KHBOTHOBOJICTBA.
UTOI'O 50

[lepeueHp y4eOHO-METOAMYECKOrO OOECHEeYeHHUs: MJIi CaMOCTOSITENbHOM paboThl 1O
JTUCITUTLIIAHE:
1. MyparoBa C.A. Metoauveckue yKa3aHus JJIsi CAMOCTOSTEILHON paOOThI TTO AUCIUTLUIMHE
«buorexHonoruss (B TOM yucie OMOHAHOTEXHOJOTHH)» i OOy4YaIOUIUXCsl TIO0 HAMpPaBICHHUIO
noaroroBku 06.06.01 bruonornyeckue Hayku. — Muaypunck, 2023.

4.6. KypcoBoe NpoeKTHPOBAHUHU He MPEeAyCMOTPEHO
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4.7. Conep:kaHue pa3aesioB IMCHUILIMHBI

Paszgen 1. OcHoOBHbIE TmEepUOAbI BO3HMKHOBEHUS, CTAHOBJIEHHS W PA3BUTHUSA
onorexHosoruu. O6J1acTH NMPUMEHEHUS] COBPEMEHHOI OMOTEXHOJOTMH U OCHOBHBLIE ee
acnekTsl (OMoJIoruUeckne, XuMHUYeCKHe, TEXHOJIOTHYEeCKHeE).
buorexHonoruss kKak HaydHas AucHMIUIMHA. [IpenMer, ucTopus pa3BUTHS, LEIH U 3aauu.
[TonsiTue OWMOTEXHONOTHMM KaK TEXHOJOTMYECKOrOo IpHeMa IOIYYeHHUS MOIU(DUIIMPOBAHHBIX
OMOOOBEKTOB C LIENbIO MPUIAHUS UM HOBBIX CBOMCTB W/ WM CIIOCOOHOCTH MPOM3BOAMTH HOBBIC
BemecTBa. OOBEKTBI W METOJIbI OMOTEXHOJOTHH. METOM0I0THs HayYHO-UCCIIEI0BATEIbCKON
NESTEIbHOCTH B 001acTH OWMOTEXHOJIOTHMH, COBPEMEHHBICE METONbI HCCICAOBAHUA W
WH(}pOPMaAITMOHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTHH.

OcHoBHBIE 00J1aCTH IPUMEHEHHSI COBPEMEHHOM OMOTEXHOJIOTUU U OCHOBHBIE €€ aCICKThI
(Ouomornyeckre, XUMHUYECKUE, TEXHOJIOTUYECKUE). MUKPOOMOIOTHYECKOE TPOU3BOJICTBO
OMOJIOTUYECKH AaKTUBHBIX BEHIECTB M TpenaparoB. MHoroo0Opa3ue OHOTEXHOJIOTHYESCKHX
MIPOIIECCOB.

buoTtexHonorus — OCHOBa HAyYHO-TEXHHYECKOTO MPOTrpecca W IMOBBHIIMICHUS KadyecTBa
JKU3HH YeJIOBEKa B YCIOBUSX BO3PACTAIOIICH aHTPONIOTeHHOW Harpy3ku. OCOOEHHOCTH Pa3BUTHUS
MCCJIEIOBAHUIN U KOMMepImanu3anuu ouonornyeckux texunosnoruii B CIUA, SAnonun, crtpanax
EC u Poccun. XapakrepucTika pa3IuIHBIX BUJOB OMOTEXHOJIOTHYECKON MPOIYKIIUU (MUPOBOI
00BeM MPOU3BOJCTBA B HATYPAJIHLHOM U JIEHEKHOM BBIPQKEHHH) U €€ OCHOBHBIE MOTPEOUTEINH.
[TepcrieKTHBBI OMOTEXHOJIOTHYECKUX TPOU3BOACTB. VIHHOBAIMOHHBIC TEXHOJOTHH YIPABIICHUS
OMOTEXHOJIOTMYECKUMH TTPOIIECCAMHM.

Paznen 2. OcHOBHbIE TeXHOJIOTHYECKHE NpPHEMbI, anmaparypHoe odopMieHHe
OMOTEeXHOJIOrMYeCKHX MPOIECCOB M O0COOEHHOCTH KYJIbTHBHPOBAHUS MHKPOOPraHM3MOB
NMpH MPOU3BOICTBE MUKPOOHBIX MpPeNnapaTros.

[Tonste o 6uooOBekTe. OOIME TpeOOBaHUA, MPEABABIAEMbIE K KyJIbTUBUPYEMBIM B
MIPOMBIIIIIICHHBIX YCIIOBUSAX MHUKPOOPTaHU3MaM. I'eneTnyeckuii KOHTPOJIb 3a
dbyHKIIMOHUpOBaHHEM  OHM000BEekTOB. [logxoabpl K  COBEPIIEHCTBOBAHUIO  OMOOOBEKTOB
(MCTIONTB30BAaHKUE TIPUPOTHBIX MEXAaHH3MOB HW3MCHYMBOCTH JIJISi HAIPABIICHHOW CEJICKIIHMH W
HCKYCCTBEHHOT'O 0TOOpa 6M000BEKTOB). Y CIoBHS PabOThl OMOOOBEKTOB B OMOTEXHOIOTHUECKUX
CHUCTEMaX.

CoipbeBast 0aza OuorexHonmoruu. Chplpp€ U COCTaB NUTATENBHBIX Cpel  JUIA
KYJIbTHBHPOBAHUS MHUKPOOPTaHH3MOB.

TumoBble TEXHONOTHYECKHE TpPHEMbl M  allapaTypHoe oOecrleueHue: CTaguit
KYJIbTUBHPOBAHUS MHUKPOOPTaHU3MOB (OMOCWHTE3a), IMOICPIKAHUS AaCENTHYCCKUX YCIIOBUH,
Temneparypbl, pH cpenbl; ctaamii BbIIEICHUS U OYHCTKH MPOAYKTOB OMocuHTe3a. [IpuHIUIIBI
PETYIHPOBaHMS, KOHTPOJISI 1 aBTOMAaTHYECKOTO YIIPABICHUS MPOIecCaMi OMOCHHTEe3a. MeToIbI
MaTEeMaTHUYECKOTO aHalli3a, MOAECIUPOBAHNUS, TEOPETHUECKOTO U MPAKTHUYECKOTO HCCIIEeTOBAHUS
B TEXHOJIOTHUYECKUX TPOIIeCCax.

BcmomoraTtenbHble  cTaguu  TEXHOJIOTMYECKOTO  Mpolecca W UX  polib B
OMOTEXHOJIOTHYECKOM TIPOU3BOICTBE.

MukpoOnonoruyeckoe MpOU3BOJICTBO BO30OHOBISIEMBIX MCTOYHUKOB DHEPTUU: HUBIIUX
CIIUPTOB, MeETaHAa OWOKOHBEPCHEH OPraHUYEeCKHMX OTXOJOB W PACTHUTEIHLHOTO  CHIPHS.
[Tpou3BOACTBO TerIa a3pOOHBIM OKUCIEHUEM OPTaHUYECKUX BEIECTB.

Paznen 3. IInmeBast 0MOTEXHOJIOTHS.

[Tonydenue numieBoro O6enka. [IpombliieHHBIE MITAMMBI-TPOAYLIEHTHL. ChipheBas 6aza.
TpeOoBanwusi, TIpenbsABIsIEMbIe K KadeCTBY TOTOBOTO MPOJyKTa. brmomacca MpOMBIIUICHHBIX
MUKpPOOPTaHU3MOB KaK CBIpbE JUIS TMOJYYCHUS HIMPOKOH TaMMbI MPOAYKTOB Pa3IHYHOTO
Ha3HAYCHMS.

TexHonorus mMONY4eHHsT W UCHOIB30BAaHUS JPOXOKEBBIX KyIbTYp B THIIEBOMN
MPOMBINIIICHHOCTH. TEXHOJOTUS TIONydeHHUs OCIKOBO-BUTAMHHHBIX H  OCITKOBO-JIHITHIHBIX
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KOHIIGHTPAaTOB Ha OCHOBe Ouomacchl aposxoxkeil [IpomsBoacTBo crupra. MHUKpPOOPraHU3MBL,
HCIIONIb3YyEMBIE B ITPOU3BOACTBE crupTa. [InBoBapeHune u BuHoAenne. buoxumMuueckne OCHOBBI
nporecca cOpaxuBanms. Vcrmonb3oBaHue (QEpMEHTOB B TMepepabdOTKe MOJIOKa, Msca.
brorexHoIOrMYecKkue Mpouecchl MOJYyYEHHs] MUIIEBBIX OpPraHUYecKUx KUcIoT. lIpomyknus
MUKpPOOHOJIOTUYECKOTO CHHTE3a ISl MMILEBON MPOMBIIUIEHHOCTH: MPOU3BOACTBO IIPENapaToB
bepMeHTOB (PEHHUHOIOJOOHBIX MMPOTEUHA3, TIIOKOM30MEpasbl, OeTa-rajakTo3ujasbl, Oera-
bpykTodhypaHO3H1a3bl); MPOU3BOACTBA, OCHOBAHHBIC Ha TMOJIYYEHUH U TepepadboTKe OHoMacchl
MPOMBIIUICHHBIX ~ MUKPOOPTaHW3MOB  (Tpenaparbl  OMOJOTMYECKH  aKTHBHBIX  J00aBOK,
CoJIepKalluX CMECH aMMHOKMCIIOT, IENTH/I0B, BATAMMHOB U MUKPO3JIEMEHTOB; ITUIIEBKYCOBbIE
N00aBKHM; KOHIEHTPAaThl U H30JSATHl OEIKOBBIX BEILIECTB); MPOU3BOJCTBO IOJICIACTUTENECH-
3aMeHHuTeNel caxapa (TIrK030-()PYKTO3HBIE CHPOIIBL, acrapTaM); MPOU3BOACTBO KOHCEPBAHTOB
(HM3MHA).

I'enernuecku MonuduMpoBaHHble HCTOYHUKHN nuTanus. Metoasr JIHK muarnoctuku B
MUIIEBON TPOMBITIUICHHOCTH. [Ipo6iemsbl 1 mepcnekTuBsl ucnoiab3oBanus [ MO.

Pa3nes 4. I'ennasi u kjieroyHasi nH:keHepus. IlonyyeHune TpaHCreHHBIX OPraHU3MOB.
IIpumMeHeHre MeTOI0B OMOTEXHOJIOTHH B CeJIEKIIUM PACTEHUH U )KMBOTHBIX.

[Tonyuenue pexomOunatuBHbIX JIHK. VcTOUHMKM T€HOB M BEKTOPHI, IPUMEHSIOIMINECS B
reHHoil wuHxeHepuu. OCHOBHBIE 3a/layd M IEPCIEKTUBbl Pa3BUTHS T€HHOM WH)XEHEPUH.
[TonydyeHne TpPAHCIE€HHBIX OPraHU3MOB. TEXHOJOrMH TEHHOM U KIETOYHOM WHKEHEpUU
pactenuii. KoHcTpyrnpoBaH#e reHHO-MHKEHEPHO-MOAU(DUIIMPOBAHHBIX (TPAHCTEHHBIX) PACTEHUU.
Co3nanue pacTeHuil, YCTOHYMBBIX K OoJie3HSM W BpenuTensM. lloBbIeHHE MPOAYKTHBHOCTH
pacrenuii. Co3naHuve pacTeHUH C YIyYLIEHHbIMUA [UTAaTeNbHBIMUA CBOMCTBamMH. KauecTo,
0€301acHOCTh M cepTH(UKANNS TeHMOAU(DUIIUPOBAHHOTO CHIPhS M THIIEBBIX MPOIYKTOB HA UX
OCHOBE.

[IpuMeHeHHEe TE€HHOM HWHXEHEpUU B >KUBOTHOBOJACTBE (TPAHCI€HHBIE J>KHUBOTHBIE Kak
«OuopeakTopbl» OMOIOTUYECKH aKTUBHBIX BellecTB). KauecTBo, 6e30macHOCTh U cepTUdUKaLus
TeHMOJU(UITUPOBAHHOTO CHIPhS M IHUIIEBBIX MPOAYKTOB Ha UX OcHOBE. [Ipobmembl u
MEePCHEKTUBBI FTEHETUYECKON NHKEHEPUH.

[IpumeHeHne MeTon0B OMOTEXHOJIOTMU B CENEKLMU pacTeHUM U *KUBOTHBIX. Kilerounas
ceneknus pacTeHuil. KnetouHas cenekuus pacTeHHH Ha YCTOWYMBOCTh K OHMOTHYECKUM U
abuoTuyeckuM (axTopam OKpykaroueld cpensl. KynbTypa cemsmoyek U H30JUPOBAHHBIX
3apojblliel (3MOPUOKYIBTYpA).

MonekynspHo-TeHETUUECKHEe MapKEpel B cenekiuu. lcnonb3oBaHue MapkEpoB B
ieMeHHOM pabote. Mapképel Ha ocHOBe MOAMMOp(dH3Ma OENKOB KPOBH, AUL, MOJIOKA. | eHbI
KOJIMuecTBEeHHBIX npu3HakoB. [Toustue o QTL. MAS-cenekuus.

Pasnen 5. buorexHosiorusi B CeJBCKOM X03siicTBe. (OCHOBHBbIC HANPABJICHHA
€eJIbCKOXO0351iICTBEHHOI OMOTEXHOJIOTHM B PACTEHNEBO/ICTBE H ’KHBOTHOBO/ICTBE.

OCHOBHBIE HAaINpaBJE€HUS TPOU3BOACTBA M THUIBI MHMKPOOHBIX IpemnapaTroB JUIs
pacTeHneBoJCcTBa. buoTexHonoruu OGakTepuaibHBIX U TPUOHBIX CPEACTB 3aLUTHl PACTEHUI OT
BPEIHBIX HACEKOMbIX (MHCEKTULUAbI, (YHTUIMIBI). bakTepuanbHble HSHTOMOIATOI'€HHBIE
npenaparsl (MHCEKTUIM/BI) - Tpernaparsl Ha ocHoBe Bacillus thuringiensis - sarobakTepun-3,
JeHJIpOOALMIIIINH, MHCEKTHH, TOKCOOAKTepHH. MeXaHM3Mbl M MUIIEHH SHTOMOIATOI€HHOTO
JneiicTBUs  OakTepuaibHBIX  MpenaparoB.  TexHoyorus  MolydeHHs  OaKkTepHalbHBIX
YHTOMONATOT€HHBIX IIPENnapaToB. I'pubnsbIe SHTOMONIATOTE€HHBIE npenaparsl
(MMKOMHCEKTULIUBI) U UX ocoOeHHOCTU. MukpoOHble pyHrunmael. [lonydyenue npenaparoB Ha
ocHoBe TpuOOB poma Trichoderma. dyHruumapl, mMosydeHHbIE Ha OCHOBE OaKTEepHi POJIOB
Pseudomonas, Bacillius, Streptomyces. BbuorexHosorndeckoe MpPOM3BOJACTBO AHTHOHOTHKOB
NpOTHUB 0OJIE3HEH CEIbCKOXO03HUCTBEHHBIX KYIBbTYD.

buotexHonornueckoe Mpou3BOJACTBO OaKTepHATBHBIX YJOOPEHUIN U CTUMYISTOPOB pocTa
pacTeHUN.
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CoBpeMEHHBIE  TEXHOJOTMHM  MHUKPOPAa3MHOXKEHMS  pacTeHMi.  BwlpamuBanue
037I0POBJIEHHOTO  MOCAJ0YHOI0 MaTepuajia CaJoBbIX KyIbTyp. MeToabl KJIOHaJIbHOTO
MHUKPOPa3MHOXKEHHUSI pacTeHUil. JTambl KIOHAJIBHOTO MHKpopasMHoxkeHus. Koaddumuent
pa3MHOXKEHHUs pas3HbIX BuAOB. daktopsl, Biausonme Ha 3G(EKTUBHOCTh Pa3MHOKEHUS
pacTeHHH Ha HCKYCCTBEHHBIX MMTATEIbHBIX cpefax. MeTonbl 0310pOBJIEHMSI MOCAA0YHOIO
MaTepuaia (TepMoTepanus, METO/l alHKaIbHBIX MEPUCTEM, XUMUOTepanus). MeToasl KOHTPOJIs
BUPYCHOH WH(EKIMH B Ipolecce O3JA0POBICHUS U PAa3MHOXKEHHS I1OCAJOYHOIO MaTepualia
(MeToa UMMYHO(EPMEHTHOTO aHaIN3a, METO/1 AIEKTPOHHOW MUKPOCKOIIHH).

buotexHomoruu 111 KOpMOBOW 0a3bl )KUBOTHOBOZCTBA. [IpOM3BOACTBO KOPMOBOTO OeiKa-
Oenka OAHOKJIETOYHBIX MHKPOOPIaHW3MOB. MUKpPOOHOIOTHYECKOEe MTPOU3BOACTBO (hEPMEHTHBIX
IpenapaToB JUIsi KOPMOIPOHU3BOACTBA. MHKPOOHOIOTHYECKOE MPOU3BOJICTBO MHIMBUIYAIbHBIX
L-aMHHOKHCIIOT KOPMOBOI'O Ha3Ha4yeHHs. MUKpPOOHOJIOTMYECKOE MPOU3BOACTBO KOPMOBBIX
AHTUOMOTUKOB. MUKPOOHMOIOTHUECKOE IMPOU3BOJCTBO KOHIIEHTPATOB BHUTAMHHOB KOPMOBOTO
HazHaueHus. [Ipon3BOICTBO BaKIMH AJIsl 5)KUBOTHOBO/ICTBA.

O PeKTUBHOCTE  COBPEMEHHBIX METOJOB  OHWOTEXHOJIIOTMM B  BOCIPOU3BOJICTBE
YKUBOTHBIX.

Pazjnen 6. Menuuunckasi 0M0TeXHOI0rHsA (OMOTEXHOJIOTHS IVIA MeIUIIUHBI).

OcHoBHbIE 3a/1a4H, KOTOPBIE pelIaeT MEIUIIMHCKAsE OMOTEXHOJIOTUSI B MeAULIHE (cOop U
NoJy4eHrne HHPOPMAIUU: TUArHOCTUKYMBI, OMOCEHCOPHI, UCIIOIb30BaHNE OMOTEXHOIOTUIECKIX
pelieHni U MpUEeMOB sl ModydeHus] nHdopManuu; npoduiakTHKa 3a00IeBaHMi; MOIyuYeHUE
JIEKapCTBEHHBIX CPEACTB (TEXHOJIOTMU TNOJy4YeHHs MHCyluHa, BUTamuHa C, BuTamuHa D2,
pe3epriiHa, OMOKCHBILICHS ).

MeTopl KJIETOYHOM MHKEHEPUH, METO/Ibl T€HHON MH)KEHEPHUH (B TOM YHMCIIE MOJIyYE€HUE
BUJOCTICNN(DUYECKUX [Tl YeJIOBeKa MpenapaToB (MHTEpPEepOHbl, HHTEPICUKUHBI, HHCYIIWH).

BBenenue B COBpeMEHHYI0 MMMYHOOHMOTEXHOJIOTHIO. ECTECTBEHHBI M MCKYCCTBEHHBII
ummynuter. Kraccudukamus anturen. TexXHONOTHs TMOJYyYEHHUS HMMYHOTTIOOYIHHOB.
Knerounass umxenepus. ['mOpupoMHass TEXHOJOTHS MOJYYCHUS MOHOKIIOHAJIBHBIX AHTUTEIL.
Hcnonp30BaHWe MOHOKJIOHAJIBHBIX AHTUTEN JJIsi OYUCTKHM OWOJIOTMUYECKUX IKUAKOCTEH.
NmmyHoceHcopsl. CoBpeMEHHbIE IPUBUBOYHBIE ITPETIAPATHI.

[TpousBoncTBo mpobroTHKOB. I[IpoM3BOACTBO (PEepMEHTOB MEAUIIMHCKOTO HA3HAYCHHUS.
[Tpon3BOCTBO HMMMYHOMOIYJIATOPOB, HMMMYHOCTHUMYJISTOPOB U  HMMYHOJEIPECCAHTOB.
Mukpo6uonoruyeckoe MNpOU3BOJCTBO AHTHUOMOTUKOB PA3IMYHBIX KJIACCOB ISl MEAWIMHBIL.
[TonycunTeTHYECKHE aHTUOMOTUKHU.

Pa3nesn 7. UmmoOn1u3oBaHHbIe 0H000BEKTHI B OHOTEXHOJIOTHSIX.

TunoBble  TEXHOJOTMYECKHME  MPUEMBI U OCOOEHHOCTH  KYJIbTHUBHPOBAHUS
MHUKPOOPTaHU3MOB, KIJIETOK M TKaHEH pacTeHUH, JKUBOTHBIX U YEJIOBEKa, IOJIy4YeHUe
BHEKJIETOYHBIX W BHYTPUKJIETOYHBIX MPOJYKTOB OWOCHHTE3a U OuorpaHchopManuu B
nabopaTtopuu 1 npous3BoAcTBe. OCOOEHHOCTH MMMOOMIN3AMH OMOOOBEKTOB U UX NMPUMEHEHHUE
B OuorexHosoruu. CrocoObl MMMOOMIM3aLMKU OMOOOBEKTOB B OMOTEXHOJIOTHMH (aacopOuus,
KOBQJIEHTHOE CBS3bIBAHHE, METO]I MONEPEUHBIX CUIMBOK, MHKANCYIUPOBaHHE, UMMOOMIU3AIMS
NyTeM BKJIIOUYEHUS B TMOJUMEPHYIO CTPYKTYpy). JIumocomel, HaHOC(Epbl, MHUKpOCchEpHI,
tanacdepsl. Apdunnas xpomarorpadus. Vcnonbp3oBaHue MMMOOMIM30BaHHBIX OMOOOBEKTOB B
MEAMIMHCKUX OHOTEXHOJOTUSX M B JMAarHOCTUKE pa3jM4YHbIX 3a00JieBaHUN (TEXHOJIOTUU
MOJYYEeHUsI TIIOK030-()PYKTO3HBIX CHPOIOB, AMHHOKHCIOT, JAWTOKCHHA U3 HAamepCTSHKU
MIEPCTUCTOM; TIIFOKO3HBIN OMOCEHCOpP; MMMOOMIN30BAaHHBIE OMOOOBEKTHI KaK JIEKAPCTBEHHBIC
cpezcTBa (CTpenTozieKka3a, COBpEMEHHbIE IIOBHBIE U MEPEBSI30UHbIE MaTepHalIbl, HCIIOIb30BAHNE
MHUKPOKAICYJ B KOCMETOJIOTHH).

Pa3nes 8. BnorexHo10ruu B NpOMBINLICHHOCTH U JHEPreTHKe.

I'eomukpobuosorus u sxonorus Hedre- u yrienoObun. bakTepuanbHoe BhIIETaYMBAHUE
XMMHUYECKUX 3JIEMEHTOB U3 PyJ, KOHIEHTPATOB M TOPHBIX MOPOJ, oboramieHue pya, onocopOuus
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METaJIOB U3 PacTBOPOB. Y aaneHue cepbl U3 HedTu U yrist. [loBeimenne HedreoTnaun. Y naneHue
MeTaHa U3 YroJibHbIX IU1acToB. [lofaBieHne 6MOKOppO3uN HE(PTEPOBOIOB.

[lpousBoactBo  Omo- u  (oTopaznaraeMplXx  KOHCTPYKIMOHHBIX — IUIacTMacce ISt
IIPOMBIIUIEHHOW YHEPreTUKH.

Paznen 9. bDBuorexHosnormyeckue MeTOAbl 3alMTBI  OKpPYXKawIied  cpeabl
(3xoJsiornyeckasi OuorexHosorusi). buokonBepcusi u OuorpanchopManus BTOPUYHBIX
pecypcoB  mepepadaTbIBAIOIIMX  NPOM3BOACTB,  OTXOA0B  PACTEHHMEBOACTBA M
’KHBOTHOBO/CTBA.

Hcnonp3oBanne OMOCEHCOPOB U AMArHOCTHYECKUX CUCTEM JUISI KOHTPOJIS 32 BO3AYXOM U
CaHUTAPHBIM COCTOSIHUEM BOJHBIX CTOKOB. OCHOBHBIC CaHUTApHBIE IIOKA3aTEId Ui OLEHKU
YPOBHS 3arps3HEHMs] OKpyXkatouieil cpenbl. Vcnonb3oBaHue OMOTECTOB (MOPCKUE CBETSILHECS
OakTepuM, NpOCTEHIINE TETpPaxUMEHbl, AadHUM) AT OLEHKHM OTXOJOB Ha CanpopUTHYIO
MHUKPO(IIOPY U YUCTOTHI BOJHBIX CTOKOB OT XMMHUYECKUX 3arpsS3HEHUM.

PacturenbHoe CbIpb€ M OTXOAbl €ro IMPOMBIIUIEHHOW mnepepaboTku. OTXoabl
KUBOTHOBOACTBA. OCHOBHBIE OHMOXMMHYECKHE IYTH MHKPOOMOJOTMYECKOH TpaHCHOpMAIH
3arpsA3HAIOIIMX — BellecTB. Mukpoopranusmsl  -Ouonectpykropsl.  CrocoObl  ruaposnsa
pPacTUTENBHOIO  Chipbs. buorpancopmanust u  OMOKOHBEPCHUS BTOPUYHBIX PECYPCOB
nepepadaTbIBaOIUX IPOU3BOCTB, OTX0/10B PACTEHUEBOJICTBA U )KUBOTHOBOJICTBA

buonornueckass ouncTka CTOYHBIX BOJ. IlpuHUMNMaNbHBIE CXEMBI OUYUCTHBIX
coopyxkeHui. OCHOBHBIE MPUHLUIBI PAOOTHI, METOABI U COOPYKEHHsI a3pOOHOM M aHa’pPOOHOM
OMOJIOrMYECKOM OUUCTKU CTOYHBIX BOA U NEpepabOTKH ITPOMBIIUIEHHBIX OTXOJI0B.

YTuwimzanuus AMOKcuaa yriaepoaa ¢ IOMOILBI0 MUKPOOPTraHU3MOB.

buonornueckue MeToapl OYMCTKM BO3Ayxa. buosjoruueckas nae3omopanusi Ta3oB.
OcCHOBHBIE METOABI ¥ IPUHLIUIINAIIBHBIE KOHCTPYKLIUM YCTaHOBOK.

buopemenuanus u Ouosormyeckass O4MCTKa MNPUPOAHBIX cpel. OCHOBHbBIE MOAXOJbI.
Co3nanne TEXHOJIOTHI Ul BOCCTAHOBJIEHUS OKPY’KAIOLIEH Cpellbl C HMCIOJb30BaHUEM TI'€HHO-
WH)XCHEPHO-MOIU(DUIUPOBAHHBIX ~ MHUKPOOPTaHU3MOB. Pa3paboTka OHMOTEXHOIOTHYECKUX
CHOCOOOB YHUUTOKEHUS XUMUYECKOTI'O OPYKUS.

buonornueckas mnepepaboTka TBEpPABIX OTXOAOB. buojgecTpykuus NOpUPOIHBIX H
CUHTETUYECKUX NOJIMMEPHBIX MaTepuanoB. Komnoctuposanue. BepmukyieTypa.

buonornueckas kKoppo3us U OUOLMIBI.

[Tonmyyenue 6uorasa.

5. O0pa3oBaresibHbIE TEXHOJOTHHU

Bun yae6HO# paboTh OO6pa3oBaresnbHbIe TEXHOIOTHH

Jlexuyn NHpopmaninoHHO-KOMMYHHUKaTUBHAs
TexHosiorus. Mcnonp3oBaHHE — DIIEKTPOHHBIX
MaTepuaioB, MyJIbTUMEIUNHBIX CPEACTB.

JlaGopatopHble paboThI Beinonnenune IPYIIOBBIX ayJUTOPHBIX
3aJlaHuM, MHJIMBUyalbHbIE JOKJIAIbI

CamocrostenbHas pabora TexHonorusa  camopasButus.  TexHosorus
pa3BUTHS KPUTHYECKOTO MBIILIJICHUS.

IIpesenTanmss UM 3ammTa  pe3yJabTaToOB
CaMOCTOSITENIbHOM pabOThl Ha 3aHATUIX

6. @OH/I OLIEHOYHBIX CPEACTB AN CIUIIHUHBI
6.1. ITaciopt doHIa OLIEHOYHBIX CPEACTB M0 AUcCHHUILINHEe «buoTexnosnorus (B
TOM YHCJIe OMOHAHOTEXHOJIOTHH)»
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No KonTtponupyemsie pa3aeisl (TEMBbI) Kon O11eHOYHOE CPEICTBO
n/m JUCHUITIINHBI KOHTpOHpreMOﬁ HauMEHOBaHUe KOJI-BO
KOMIIETCHIINH
OcHOBHBIE TEPUOJIBI BOSHUKHOBEHUS,
CTaHOBJICHUS u pa3BUTHUSA TeMbI pedepaToB 2
OMOTEXHOJIOTHH. Ob6nactu TECTOBbBIE
1 MIPUMEHEHUS coBpemennoit | OIIK -2, VK -1 3aJIaHus 3
OMOTEXHOJIOTMM W  OCHOBHBIC €€ BOTIPOCHI K
ACIEKThI (6buonmornueckue, JK3aMEHY 4
XUMHYECKUE, TEXHOJOTHIECKUE).
OcHoBHble TexHosornueckue npuemsl, | OIIK — 1, OIIK-2 | Tembl pedeparon 3
anmnapaTrypHoe opopmienne | IIK - 1, TIK-2, TECTOBbIE
9 OMOTEXHOJIOTHYECKUX TIPOIIECCOB U [1K-3 3a1aHusd 8
0COOCHHOCTH kynbTHBUpOBaHus | YK -1, YK-3 BOIIPOCHI K
MUKpPOOPTaHU3MOB TpU IPOU3BOICTBE 9K3aMeHYy 9
MUKPOOHBIX MPENapaToB.
[TumeBast OMOTEXHOIOTHUSI. OIIK — 1, OIIK-2 | Temsl pedepaToB 6
IIK - 1, IIK-2, TECTOBBIC
3 [1K-3 3a1aHusd 10
YK-1, YK-3 BOIIPOCHI K
JK3aMEHY 4
I'ennas w xnerounas wmkeHepus. | OIIK — 1, OIIK-2 | Temsl pedepaToB 8
[lonyuyenue TPaHCTEHHBIX IIK - 1, IIK-2, TECTOBLIE
4 | opranusmoB. [IpumeHeHue MeTO/IOB I1K-3 3aJaHUS 8
OouorexHonoruu B cenekuuu pacrenuit | YK -1, VK- 3 BOIIPOCHI K
Y )KHBOTHBIX. JK3aMEHY 12
buorexnonorus B cenbckoM | OIIK — 1, OIIK-2 | Tembl pedepaToB 6
xo03s1cTBe. OCHOBHBIE HAIPABJICHUS IIK - 1, IIK-2, TECTOBLIC 5
5 CEJILCKOXO3SIMCTBEHHON [1K-3 3aJaHusd
ouotexHonoruu B pactenueBonctBe u | YK -1, VK- 3 BOIIPOCHI K 10
KUBOTHOBO/ICTBE. JK3aMeHY
8
MenumHcKas ouorexnonorus | OIIK — 1, OIIK-2 | Temsl pedepaToB 3
(OmoTEeXHONOTHS 1711 METULIMHEI). IIK - 1, IIK-2, TECTOBLIC
6 [1K-3 3aJaHusg 4
YK-1, YK-3 BOIPOCHI K
9K3aMEHY 3
NmmobunmuzoBanubie  6noo0BekThl B | OIIK — 1, OTIK-2 | Temsl pedepaToB 2
OHMOTEXHOJIOTHUSAX. IIK - 1, IIK-2, TECTOBLIE
7 I1K-3 3aJaHHS 3
YK-1, YK-3 BOIIPOCHI K
9K3aMeHy 3
brorexnonoruu B npomsinnieaHocTr 1 | OIIK — 1, OTIK-2 | Temsl pedepaToB 3
SHEPreTUKE. IK - 1, TIK-2, TECTOBBIE
8 I1K-3 3aJaHNs 4
YK -1, YK-3 BOIIPOCHI K
9K3aMEHY 2
buorexnonoruueckue meroapl 3amutel | OIIK — 1, OIIK-2 | Temsl pedepaToB 3
9 | okpyxaromeir cpembl (3konormueckas | IIK - 1, TIK-2, TECTOBBIE
OouorexHonorus). buokoHBepcus u [1K-3 3aJaHusd 5
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ouotpanchopmanus BropuuHblx | YK-1, VK-3 BOIIPOCHI K
pecypcoB nepepadaThIBAIONTNX JK3aMEHY 3
MIPOU3BOJICTB, OTXOJIOB
pPaCTeHHEBOJICTBA M YKUBOTHOBOJICTBA.

6.2. IlepeyeHb BONPOCOB AJIS IK3aMeHA

1. bBuotexHosorus kak Hayka. Micropus pazputus. CBsi3b ¢ pyHIaMEHTaIbHBIMU HayKaMu XX
Beka. OCHOBHBIC HANIPABJICHUS U 3a/1a4k coBpeMeHHOM Onorexunonoruu (OITK-2, VK — 1).

2. OcHOBHBIE HampasieHus1 coBpeMenHoi arpoouorexuoaoruu (OITK-2, YK —1).

3. IlpuxinagHple acrekThl KJIETOYHOW OMOTEXHOJOTHMH B XKHMBOTHOBOJCTBE M BETEpUHAPHOU
meauiuae (OITK-2, YK —1).

4. OcHoBHbIC HampaBieHus nuieBor onorexuonoruu (OITK-2, YK —1).

5. Tloustue 6moo0BeKTa U OHoTEXHOIOrHYecKkoro mpomecca (OITK-2, YK — 1).

6. TpeOoBaHMs, NpeAbsABIsiEMble K TPOMBIIUIEHHBIM I[ITaMMaM mpoayieHTaM CrocoOsl
co3nanus BeICOKOA(h(PekTuBHBIX mTamMmoB-ipoaynentos (OIIK — 1, OIIK-2, [IK - 1, 2, 3, YK —
1, 3).

7.CnocoObl  KylIbTHBHPOBaHUS ~ MuKpoopranm3moB. Craauu W KHHETHKa  pocTa
mukpoopranuszmos (OIIK — 1, OIIK-2, TIK - 1, TIK-2, ITK-3, YK — 1).

8. Colppe Ui OMOCHMHTE3a M OIIEHKa ero Ouoioruueckoil neHHoctd. [lpuHimnber moabopa
WCTOYHHMKOB CBIPbs JUISl IIMIIEBBIX OnoTexHOoIorndeckux npoussoacts (OIIK — 1, OINK-2, TIK -
1, TIK-2, TIK-3, VK — 1, 3).

9. VYcnoBus KyJIbTHBHPOBAaHHUS KJIETOK M TKaHEH HAa MCKYCCTBEHHBIX NMHTATEIBHBIX CpEIaXx.
Mertoabl crepunu3anuu u npreMsl acentuku (OITK-2, TIK - 1, [IK-2, TTK-3, YK — 1).
10.CoctaB mnurartenbHBIX cped. OCHOBHBIE MPHHIUIBI COCTABICHHUS HMCKYCCTBEHHBIX
nutarenbubix cpen (OIIK — 1, OIIK-2, IIK - 1, ITK-2, TTK-3, YK — 1, YK-3).

11.00mias cxema OHMOTEXHOJOTHYECKOTO TIPOM3BOJACTBA IPOJYKTOB MHUKPOOHOTO CHHTE3a
(OIIK-2, YK - 1).

12.MeToapl MaTeMaTHYECKOrO aHAIM3a, MOICITUPOBAHUS, TEOPETHUYECKOTO M MPAKTUYECKOTO
UCCIIeI0OBaHMs B TeXHOIoruueckux mpoueccax (OIMTK-2, TIK - 1, TTK-2, YK - 1).

13.0uucTka BOJBI M BO3/IyXa Ha MPeaNpusaTusaxX nuimeBoit onorexuonorun (OI1K-2, YK —1).

14. TlonydyeHue QepMEHTHBIX NpenapaToB C IMOMOILIbI0 MHKpOOpraHusmoB. IlpumeHeHune
(depMeHTHBIX TpenaparoB B nuieBoi npombinuienHocty (OIIK — 1, OIIK-2, TIK - 1, TIK-2,
ITK-3, YK - 1, YK-3).

15. MukpoopraHusmbl, HCIOJb3yeMble B  MUIIEBOW  MOJOYHOH  MPOMBIIIJIEHHOCTH.
buotexHonornyeckue npoueccs B MOJIYYEHUH MOJIOUHBIX MPOAYKTOB U chipogenun (OIIK — 1,
OIIK-2, TIK - 1, I1K-2, [1K-3, YK - 1, YK-3).

16. IlpousBoacTBO aMUHOKHMCIOT. OCHOBHBIE CIOCOOBI MoOJMyyeHHs. X [nocToMHCTBAa H
HEJ0CTaTKU. Y CIIOBUS U OCHOBHBIE NMOAXO/bI K cBepxcuHTe3y amuHokucioT (OIIK-2, TIK - 1,
[1K-2, ITK-3, YK - 1, YK-3).

17. Ana’poOHble TmpoliecChl M TEXHOJIOIMM Ha HuX ocHoBe. [mumkonus. CnuproBoe u
riunepuHoBoe Opoxxenue. bpoxenue B menounoit cpene (OIIK — 1, OIIK-2, IIK - 1, TIK-2, ITK-
3, YK-1, YK-3).

18. CymHoCTh M 337a4M T€HETHYEeCKOW WH)KeHepuu. Pa3BuTHe reHeTHYecKOH WH)KEHepUu B
Poccuu u 3a pydesxxom (OITK-2, YK-1).

19. Ponp reHHON WHXEeHEepUU B (YHIAMEHTAIBHOW M IKCIEPUMEHTAIBHOM OMOTEXHOJIOTHUH.
Tpancrennbie opranusmbl 1 ux npumenenue (OIMK-2, VK- 1).

20. OcHOBHbIE  HAmpaBlE€HUS U  TEPCIEKTUBbI  CO3JaHMS  TPAHCTEHHBIX  COPTOB
cenbckoxo3siictBeHHbIx pactenuii (OIMK-2, IIK - 1, TTK-2, ITK-3, YK- 1, 3).

21. Meroasl kIoHUpOBaHHs YMOproHOB kuBOTHBIX (OITK-2, TIK - 1, VK- 1, 3).
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22. TpaHCreHO3, €ro OCHOBHBIE JTanbl U OCOOEHHOCTH MNPH TMOJTYYEHUH PA3IMYHBIX BUIOB
TpaHcrenusix kuBoTHBIX (OITK — 1, OIIK-2, TIK - 1, TTK-2, TIK-3, YK — 1, YK-3).

23. KamrycHas KiIeTKa Kak OCHOBHOW OOBEKT HCCIIECIOBAHHWI KJIETOYHOH OHOTEXHOJOTHH.
OU3NOIIOTUYECKUE U CTPYKTYpHbIE OCOOCHHOCTH KAaJUIYCHBIX KJIETOK. ['€HeTHKa KaJlTyCHBIX
kierok (OITK-2, YK- 1).

24. TlonsTHe TOTHUNOTEHTHOCTH pacTUTENbHON KieTku. Kinerounas penuddepennmanus u
ycaoBus mepexona K auddepeHnnanu KaTyCHBIX KJIETOK B KyJbType IN Vitro. OcHOBHBIC
TUTBI MOpdoreHesa B KyibType KamnycHbIx kieTok (OIIK — 1, OITK-2, I1K - 1, ITIK-2, [T1K-3, YK
-1, YK-3).

25. OuTOropMOHBl Kak OCHOBHasi peryjisTopHas cuctema pactenuil. Kraccuduxamus
¢utoropmoroB. OcoOCHHOCTH MeTaboimu3Ma, TpaHCHopTa W (PU3MOJIOTHYECKOe JIEHCTBUE
dburoropmonos. Mcmons3oBanue GUTOropMoHOB B KynbType in vitro (OIIK — 1, OIIK-2, TIK - 1,
[1K-2, T1K-3, YK — 1, YK-3).

26. Knerounas cenekiusi pacteHui. KieTodnasl celekius pacTeHWH Ha YCTOMYMBOCTH K
OnoTHUeCKUM U abuoTnyeckuM (akropam okpyxaromeit cpenst (OIIK — 1, OIIK-2, TIK - 1, TTK-
2, TIK-3, VK — 1, YK-3).

27. KynpTypa ceMsIlod4eK M HW30JMPOBAHHBIX 3apojbliiel (3MOpuokynbTypa). [Ipeomonenue
noctramuoii HecoBmectumoctu (OIIK — 1, OINK-2, TIK - 1, TTK-2, TIK-3, YK — 1, YK-3).

28. MoJIeKyIsIpHO-TEHETHYECKOS MapKUPOBaHWE TPU3HAKOB M CBOWCTB OHMOJOTHYECKUX
00bekToB. [Ipaktnueckoe npumenenue JJHK-rexnonoruit 8 AIIK (OIIK — 1, OIIK-2, IIK - 1,
[1K-2, TIK-3, YK — 1, YK-3).

29. Ilonstue OGuobe3onacHocTU. ['ocyaapcTBEeHHOE peryiupoBaHue B 00JacTy OMOMHKEHEPHH
U Ipyrux OnorexHosiorndeckux Hampasienusx (OIMK-2, VK- 1).

30.ITpeumymiectBa ¥ OCOOCHHOCTH MPUMEHEHHS OaKTepHadbHBIX OuoMpenapaTtoB s
crumyssiiau pocta pactenuit (OIIK — 1, OIIK-2, TTK-1, ITK-2, ITK-3, YK - 1, YK-3).
31.0cHoBHBIE BHIBI CPEICTB 3aIIUTHl POCTAa PACTEHHM, CO3/JaHHBIE OMOTEXHOJIOTHMYECKUMU
MeToaaM, ipeumyiecTBa u Hepocratku ux npumenenus (OIIK — 1, OINK-2, TTK-1, T1K-2, ITK-
3, YK -1, VK-3).

32 Vcnonp30BaHne ~ OWoOmpenapaToB ~ Ha  OCHOBE  BBICOKOA((EKTHUBHBIX  IITAMMOB
docharmMoObuIM3yOMMX MHUKpoOpranu3MoB: mpemnaparsl BioMyc (Mukomnant- bT), Wurzel-
Vital, MycoPak, AgriVAM na ocnoBe rpuboB (AMI'); buconbuMukc Ha ocHoBe AMI,
K1y0eHbKoBbIX 1 puzobaktepuii (OITK — 1, OTIK-2, TIK-1, TTK-2, TTIK-3, YK — 1, YK-3).

33. KioHanpHOE MHKpPOpPa3MHOXKEHHE pacTeHHil MeToaoM IN VItr0 W ero OCHOBHBIE IICITH.
®daxTopsl, BIUAOMKE Ha 3((HEKTUBHOCTH KIIOHATLHOTO MUKpOpa3sMHOkeHus pacteHuit (OITK —
1, OIIK-2, IK-1, ITK-2, TIK-3, YK — 1, YK-3).

34. Drtambl MOSyYEeHUs] pacTeHHWil B KyibType IN Vitro. OCHOBHbBIE TPYAHOCTH M CIOCOOBI
NOBBIIEHUS 3PPEKTUBHOCTH KiIoHanbHOro Mukpopasmuoxenus (OIIK — 1, OIIK-2, ITK-1, TIK-
2, TIK-3, VK — 1, YK-3).

35. MeToapl 030pOBIEHHS IMOCAJOYHOrO Marepuaia (TepMOTEparusi, METOJl alHMKaIbHBIX
MEpHUCTEeM, XUMHOTepamnus). MeToApl KOHTPONS BHUPYCHOW HMH(PEKIUU B  IpoIEcce
O3/IOpPOBJICHUSI W Pa3MHOXKEHHS TIIOCAJOYHOr0 Marepuana (MeToJ] WMMYHO(EpMEHTHOTO
aHanmza, MeToJl dNekTpoHHoi mukpockonun) (OIIK — 1, OIIK-2, TIK-1, TIK-2, T1K-3, YK - 1,
YK-3).

36. ITlonmydyenne Omomacchl MHKPOOPTAaHM3MOB B KadecTBE HCTOYHHMKA Oenka. I[TutatenbHble
CBOICTBa KOPMOBBIX O€IKOBBIX KOHIIeHTpaToB U ux npumenenue (OIIK — 1, OIIK-2, ITIK-1, TIK-
2, TIK-3, YK -1, YK-3).

37. ®epMmeHTHBIE TpenapaThl, WCHOJIb3yeMbIC Ul YIyYIIEHUS IEPEeBapHBAEMOCTH KOPMOB
(OIIK — 1, OIIK-2, TIK-1, TIK-2, TTIK-3, YK — 1, YK-3).
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38. Tlonmydyenwe peKOMOWHAHTHBIX O€NKOB (MHCYIWH, COMAaTOCTaTHH, COMAaTOTPOIIHH,
untepdepoH). Mcnonb3oBaHue TpaHCTeHHBIX opranu3MoB i ux noxyderus (OIIK — 1, OITK-
2, IK-1, TIK-2, TIK-3, YK — 1, YK-3).

39. T'enno-umxkenepusie Bakiuabl (OIIK — 1, OIIK-2, TIK-1, TIK-2, I1K-3, YK — 1, VK-3) .

40. TloHaTHe O MOHOKJIOHAIBHBIX aHTUTENAaX. llomydeHWEe MOHOKJIOHAIBHBIX AHTHUTEI.
Hcnonp30BaHne MOHOKJIOHANBHBIX aHTUTEN B KadecTBe JekapcTBeHHbIX cpeacts (OIIK — 1,
OIIK-2, TIK-1, IIK-2, TIK-3, YK — 1, YK-3).

41. NmMoOmnu3oBaHHblE (QEpMEHTHI M  KIETKW. [IpenmymiectBa HMMOOMIM30BAHHBIX
ounokaranuzatopoB. OcHOBHBIE HOCUTENU U criocoOb ummobunu3anuu (OIIK — 1, OIIK-2, TIK-
1, TIK-2, TIK-3, YK — 1, YK-3).

42. . Mcnonp30BaHue UMMOOMIN30BAHHBIX OMO00BEKTOB B MEAUIIMHCKIUX OMOTEXHOJIOIUSIX U B
JUAarHoCTHKe pas3anuHbix 3a6onesannii (OIIK — 1, OTIK-2, ITK-1, TIK-2, YK — 1, YK-3)

43. OcoOCHHOCTH KYJIbTHBHPOBAHHUS KJIETOK )KMBOTHBIX B YCJIOBHAX IN Vitro. UmmoOun3aius
kieTok skuBoTHBIX (OIIK — 1, OIIK-2, ITK-1, TTIK-2, TIK-3, YK — 1, YK-3).

44, buortexHonoru sl HeTe- M TOPHOAOOBIBAIOMIEH M OOOraTUTETbHOW IMPOMBIIIIICHHOCTH
(OIIK-2, ITK-1, YK — 1, YK-3).

45. BUOTEXHOJOTUS TpPH pEHICHHH MPOOJEM DJKOJOTMM W JUKBHJAIMK HETAaTHBHBIX
AHTPONIOTEHHBIX BO3ACUCTBUN Ha OKpyxarmlyio cpeny ummobmnuszauuu (OIIK — 1, OIIK-2,
[MK-1, TIK-2, TIK-3, YK — 1, YK-3).

46. buonoruueckas mepepaboOTKa TBEPAbIX OTXOJOB. bHOAECTPYKIMS MNPUPOIHBIX H
cUHTeTHYeCKUX moymMepHbIX Marepuanio (OITK — 1, OIIK-2, TIK-1, I1K-2, T1K-3, YK — 1, VK-
3).

47. MukpoOHOI0rHYecKOoe IMPOU3BOACTBO BO30OHOBIISIEMBIX UICTOUHUKOB SHEPIUH: HU3ILUX CIIUPTOB,
alleToHa, MeTaHa OMOKOHBEPCHEN OpraHMYeCKHX OTXO/I0B U pactuteiabHoro cipbs (OIIK — 1, OTIK-
2, IK-1, TIK-2, TIK-3, YK — 1, YK-3).

48. TIpousBojacTBo Ouorasa u ero pusudeckue coiictea (OIIK-2, TIK-1, VK — 1, YK-3).

6.3. llIkaj1a OLICHOYHBIX CPEACTB

YpoBHH Kputepuu onenuBanus OneHounble cpeacTBa (KO-
OCBOEHUS BO 0ajioB)
KOMIIETEHIIU A

[Toka3pBaeT TIIyOOKHE 3HAHUS MPEIAMETA.
3HaeT: OCHOBHBIE O0JIACTH MPUMEHEHUS
COBPEMEHHOW OMOTEXHOJIOTMM U OCHOBHBIC
ee acmeKkThl (OMOJIOTHYECKUE, XUMHUYECKHE,

TEXHOJIOTHYECKHE); HayJIHBIC OCHOBBI
WHXEHEPHOTO odopmiieHus
OMOTEXHOJIOTHH; TUTIOBBIC | TeCTOBBIC 3aTaHHUS
TEXHOJIOTHYeCKhue mpueMbl U ocobenHoctH | (30-40 6asioB);
[TponBUHYTHIN | KYJTbTHBHPOBAHUS MHUKpPOOPTaHU3MOB,;
(75 -100 6ansI0B) | TPAAUITUOHHBIC ouotexnonorunueckue | pedepar (7-10 6amnos);
«OTJIMYHOY MPOIECCHI, HCIIOJIb3yeMble B  IHINEBOI
MPOMBIIIJICHHOCTH, pPacTeHHEBOJICTBE, | BOMPOCHI K 3k3ameHny (38-50

JKUBOTHOBOJICTBE, MEAMIIMHE; HOBEUIHE | OaioB).
JIOCTIDKEHMSI B 00JaCTH OHMOTEXHOJIOTHH;
OCHOBHBIE THUIIBI MHUKPOOHBIX IpenaparoB
JUISE  pacTEHUEBOJICTBA, IKUBOTHOBOJCTBA,
MCOUIINHBI U HpOMI)IH_UIeHHOCTI/I;

YMeeT TpHUMEHSTh OTEYECTBEHHBIH U
3apyOCKHBIH ONBIT W WHHOBAIIMOHHBIE

31



TEXHOJIOTHH JUTSt YIPABICHUS
OMOTEXHOJOTMYECKUMH  TIPOIlecCaMH  TIpU
IIPOU3BOJICTBE MUKPOOHBIX MPENapaToB;

UCII0JIb30BaTh OCHOBHBIE METO/IbI
MaTeMaTHYeCKOT O aHaiu3a,
MOJIEJIMPOBaHUS, TEOPETHUYECKOTO u
MPAKTUYECKOTO WCCJIEIOBAHMUS B
TEXHOJIOTHYECKUX rpoiieccax npu
IIPOU3BOJICTBE MUKPOOHBIX MPENapaToB;

Ywmeer MIPOBOJIUTH TEOPETHUUECKUE

WCCJIEIOBAaHMS, I0JIb30BAaThCA CIIPABOYHOM
JAUTEpaTypoil B 001acTH OHOTEXHOJOTHUU;
UCIIONIb30BAaTh TIOJIYyYCHHBIE 3HAHHUSA JUIS
aHaJIu3a SKCIICPUMCHTAJILHBIX JaHHBIX,
CaMOCTOSATENIFHO BBIOMpPATh TEXHHYECKUE
CpencTBa, PaLMOHAIBHYIO cxemy
IPOU3BOICTBA 3a7aHHOTO MPOJIYKTA;
OINTUMU3HUPOBATEL COCTAB IMUTATCIIBHBIX CPECI
U YCIOBHS KYyJIbTUBUPOBAHUA IIPOLYLIEHTOB;
pPACTHTENBHBIX W JKUBOTHBIX  KJIETOK,
OLICHUBATb TCXHOJIOTHYCCKYTO
3(pPEKTUBHOCTh MPOM3BOACTBA U BHOCHTH
MMPCAJIOKCHUA 110 X YCOBCPIICHCTBOBAHMIO.
CaMOCTOSATENIFHO ~ OCYLIECTBIISATh  HAYYHO-
UCCIIEOBATEIbCKYI0  JEATEJBHOCTh B
COOTBETCTBYIOLICH npodeccruoHaNbHON
00JIaCTH C HCIIOJIb30BAHUEM COBPEMEHHBIX
METOJIOB MCCIICIOBAaHUS U MH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA.

YMeeT ucnoabp30BaTh MOJyYeHHbIC 3HAHUS B
00pa3oBaTeNbHOI MPaKTUKE.

Brnaneer HaBbIkaMH aHajgM3a COBPEMEHHOTO
COCTOSIHUS OMOTEeXHOJIOTUYECKOTO
HPOM3BOJICTBA, HAYKH M TEXHUKH, OTIMYHO
BIajeeT TEPMHUHOJOTMEH W3  Pa3HBIX
paszienoB AMCLUUIUINHBL

Bnaz[eeT HaBbBIKaMH CaMOCTOATECIIBHOT'O
pelIeHUsT ~ HAay4yHbIX, HMHXXEHEPHBIX H
NPOM3BOJICTBEHHBIX 3aJad B  00JacTu

OMOTEXHOJIOTHH; OTIBITOM
MUKpPOOHOJIOTHYECKUX,

OMOTEXHOJOTMYECKMX M  aHAJTUTHYECKUX
METO/I0B UCCIIEI0BaHUS, METOJIaMHU

OYMCTKH M CTEPUIIM3AalMU BO3yXa, BO31yXa,
MMOMEILICHUH, MaTepUaJIOB, MPUTOTOBJICHUS
U CTEPWIM3ALMM  [UTATENIbHBIX  CpPEZ,
METOJaMH MPOBEJICHUS CTaHIAPTHBIX
WCNIBITAHUM [0 OINPEICIECHUI0 KayecTBa
CBIPbS u MPOAYKIIUH, METOJaMH
TEXHHUYECKOTO KOHTPOJS 3a COOJIIO/IEHHEM
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TEXHOJIOTHYECKOW TUCIUTIIINHBI B YCIIOBHUSIX
JIEHCTBYIOILIETO OMOTEXHOIOTHYECKOTO
MIPOM3BOJICTBA.

bazoBrrit
(50 -74 6amna) —
«XOPOIIIOY

XOpowo 3HaeT IUCLHUILIMHY, OJHAKO 3TH
3HaHHWS OTpaHWYeHbl O0BEMOM MaTrepuaa,
NpEACTAaBICHHBIM B  ydeOHHKe. 3Haer:
OCHOBHBIC OHMOTEXHOJOTHYECKHE CIIOCOOBI
MOJIy4EHUsI  TOJE3HBIX  JUIS  4YeJOBEeKa
MIPOJIYKTOB; TpaJAUIIMOHHBIC
OMOTEXHOJIOTHYCCKUC MIPOIIECCHI,
JOCTIDKCHHSI B 00JaCTH OHMOTEXHOJIOTHH;
OCHOBHBIC THUIBI MHUKPOOHBIX IpPENapaTroB
JUIL  PacTEHUEBOJICTBA, JKMBOTHOBOJICTBA,
MEAHIIMHBI ¥ IPOMBITIIEHHOCTH.

Ymeer MOJIb30BAThCS CIIPaBOYHOM
JTUTEpaTypoil B 00JACTH OHMOTEXHOJIOTHU;
UCIIONIb30BaTh IOJYYCHHBIE 3HAHUS U
aHaJM3a  AKCICPUMEHTAIBHBIX  JIAaHHBIX;
CaMOCTOSITEJIbBHO BBIOMPAaTh TEXHHYECKHUE
CpEeICTRBa, paroHaIbHYIO CXeMy
MIPOM3BOJICTBA 33JAHHOTO MPOAYKTA.

YMeeT WCMoib30BaTh MOTYYCHHBIC 3HAHUS
JUIS aHaJIM3a SKCIEPUMEHTAIBHBIX JTaHHBIX;
ONITHMH3UPOBATH COCTAB MUTATEIIBHBIX CPEl
U YCJIOBUS KYJIbTUBHPOBAHUS MPOIYIIEHTOB,
PACTUTENBHBIX W  JKMBOTHBIX  KJIETOK,
OIICHHUBATh TEXHOJIOTHYECKYIO
3¢ (HEKTHBHOCTH TIPOM3BOJICTBA.

Brnaneer TepMmuHOIOTHEH, nenas OIIMOKH;
P HEBEPHOM YIOTPEOJIICHUU CaM MOXKET
WX UCIIPaBUTh.

Brnageer HaBBIKAMH pEIICHHUS HAYYHBIX,
WHKCHEPHBIX M MPOU3BOJICTBEHHBIX 3a7a4 B
o0nacTH OMOTEXHOJIOTHH, aHAJUTHYCCKUMU
u OMOTEXHOJIOTHYECKUMU METOIaMH
UCCIICIOBAHMSI, MPAKTUYECKUMU METOJIaMU
OYMCTKH W  CTEPWIM3AIHUU  BO3IyXa,
MPUTOTOBIICHUS u CTepUIIH3aIUU
MUTATEILHBIX CPEJl, METOJaMU TTPOBEICHUS
CTaHJApPTHBIX UCTBITAHUI MO OINpeaeTICHUIO
KaueCTBa CHIPhsI M MTPOTYKITUH.

TecToBbIe 3amaHus
(20-29 6aiioB);

pedepar (5-6 6amioB);

BOIPOCHI K K3amMeny (25-39
0aJsIoB).

[Toporosbiii
(35 - 49 Gannos)

«YHOOBJICTBOPU-
TCIIBHO»

3HaeT OTBET TOJIbKO HAa KOHKPETHBIN BOIIPOC
o OCHOBHBIM OMOTEXHOIOTHUECKUM
croco0aM  TOJIYYEHHS  TOJE3HBIX IS
YeloBeKa MPOJYKTOB, HAa JOIMOJHUTEIbHBIE
BOTIPOCHI OTBEYAET TOJBKO C MOMOIIBIO
HABOJSAIIUX BOIIPOCOB dK3aMeHATOpa.

He Bcerma ymeer npuBECTH IpaBUIIbHBIN
npumep. He Bcerna caMoCcTOATEIHHO MOXKET
HCIIOJIB30BATh IIOJYUCHHBIC 3HAHUA I

TecToBbIe 3a1aHUS
(14-19 6ansos);

pedepar (3-4 6amna);

BONIPOCHI K dKk3ameny (18-26
0amioB).
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aHaJlM3a  AKCIEPUMEHTAIbHBIX  JIaHHBIX;
ONTHUMH3AIMH COCTaBa MUTATEIBHBIX CPEI U
YCIIOBUN KYJIbTUBUPOBAHUS TPOJIYLIEHTOB;
PACTUTENBHBIX U )KUBOTHBIX KJIETOK, OLIEHKU

Huzkuit
(tonoporossIit)
(KoMIeTeHITUS
HE
chopMHpOBaHa)
(menee 35
0annoB) —
«HEYIOBIICTBOPU
TEIHHO»

TEXHOJIOTHYECKOU s pexTuBHOCTH
MIPOM3BO/JICTBA.

VY 1OBJIETBOPUTEITHLHO BJIaJICeT
TEPMHHOJIOTHEH ¥ HaBBIKAMH PEIICHUS
HAYYHBIX, WH)KEHEPHBIX u
MPOU3BOJCTBEHHBIX  33a7a4 B 00JIACTH
OMOTEXHOJIOTHH, AHATTUTHYECKUMH u
OMOTEXHOJIOTHYECKUMU METOJIaMuU
UCCIICIOBaHHSI.

He 3HaeT 3HAYUTEIBbHOU 4acTH

IIPOrpaMMHOIO Marepuajga IO OCHOBHBIM
OMOTEXHOJOTMYECKUM CII0CO0aM MOTydEeHHUS
MOJIE3HBIX JJIsi YEJOBEKAa NPOJIYKTOB; HE
3HACT HOBEWIIHUE JOCTIKEHHS B OOJacTH
OMOTEXHOJIOTHH; JIOMYCKAeT CYIIECTBECHHbBIE
OIMOKHY B OTBETAX.

He ymeer mpuBecTH NpaBUIIbHBIN NPUMED.
He ymeer mnpoBomuTh TeOpeTHUECKHE
WCCJIEI0BAHMS, I0Jb30BATHCS CIPABOYHOMN
JUTEpPaTypol B 00JaCTH OMOTEXHOJIOTHH;
WCIIOJIb30BaTh IIOJIyYCHHbIE 3HAHUS IS
aHajgn3a  AKCIEPUMEHTAIBHBIX  JIAHHBIX;
CaMOCTOSITENIbHO  BBIOMpPATh TEXHUYECKUE
CpEJICTBa, palMOHAIBHYIO cXemy
MIPOU3BOJICTBA 3a/1aHHOTO MPOYKTA;
ONTUMHU3HPOBATH COCTAB MUTATEIBHBIX CPEJ]
U YCIIOBUS KYJIbTUBUPOBAHUS MPOIYLIEHTOB,
pacTUTENbHBIX M JKMBOTHBIX  KIJIETOK,
OLICHUBATh TEXHOJIOTUYECKYIO
3¢ (PEKTUBHOCTH TMPOU3BOJCTBA W BHOCUTH
MPEAJIOKEHHUS IO UX YCOBEPILIEHCTBOBAHMIO.
He Bmameer tepmunonoruei. He Bianeer
HaBBIKAMH PEIIEHUS HAYUHBIX, HHKEHEPHBIX
U TPOU3BOJICTBEHHBIX 33Ja4 B 00JIacTU
OMOTEXHOJIOTHU, METOJIJaMU TTPUTOTOBJICHHS
U CTEepWIM3alMU  MUTATEIbHBIX  Cpeq,
OHMOTEXHOJIOTHYECKHUMH,
MUKpPOOUOJIIOTUYECKUMH, aAHATUTUYECKUMU
METOIaMH UCCIIeI0BaHUH, MeTOoAaMHu
MPOBEACHUS CTAaHJAPTHBIX HUCIBITAHUN 10
OTIPEICTICHUTO KadecTBa CBIPBS u
MPOJAYKLIHUH, MPAKTHUECKUMU  METOAaMH
OYUCTKM W  CTEpWIM3AIMU  BO3AyXa,
MOMEINICHH, MaTepUasoB.

TecToBbIe 3amaHus
(0-13 6amnoB);

pedepar (0-2 H6amna);

BOIIPOCHI K 9K3aMEHY
(0-19 6ammos).
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7. YueOHO-MeTOAM4YeCcKOe U HHPOPMAIMOHHOE o0ecnevyeHHe TUCHUILIUHBI

(MoayJin)

7.1. OcHoBHas y4yeOHas1 IUTEpaTypa:

1. BHOTEeXHOJIOTUS paCTCHUI: YIEOHHK M TPAKTUKYM JijIsl OaKkaiaBpuaTra U MarucTparypsl
/ JI. B. Hazapenko, 0. U. lonrux, H. B. 3arockuna, I'. H. Panayruna. — 2-e usna., ucmp. u A0M.
— M. : U3patenbctBo FOpaiit, 2019. - 161 c. - (Cepust : YuuBepcurersl Poccun). — ISBN 978-
5-534-05619-8. — Pexxum noctymna: www.biblio-online.ru/book/6DD953A0-4ECF-49FE-AC32-
30A5CB4C64ES.

2. buorexnonorust. B 2 4. Yactp 2 : yuyeOHHK W MPAKTUKYM JUIS aKaJAEMHYECKOTO
OakanaBpuata / mox oomr. pea. H. B. 3arockunoii, JI. B. Hazapenko. - 2-e u3z., ucnp. u goi. - M.
: M3parensctBo FOpaidit, 2019. - 219 c. - (Cepus : bakanaBp. Akagemuueckuii kypc). - ISBN
978-5-534-07409-3. - Pexum moctyma : Www.biblio-online.ru/book/CD8BBF55-A602-4FE1-
B8F9-D5A4EC28B8FD.

3. buorexnonorus: Yuebnuk/ .B.Tuxonos, E.A. Py6an, T.H. I'pszHeBa u np.; mox pe.
Axan. PACXH E.C. Boponuna.- CII6.: TUOP/, 2008. — 704c.

7.2. lonoJHUTeIbHAA YueOHAs JIUTEepaTypa:
1. I'paueBa .M., KpuBosa A.1O. TexHosorus ¢pepMeHTHBIX IpemnapaToB. — M.: Dnesap,
2000. — 512c.
2. Eroposa T.A. OcHoBbI OnoTexHONMOTHH: yaeOHOe ocodue st By3oB / T. A. Eroposa,
C. M. Knynosa, E. A. XXuyxuHna. - 4-e uzn., crep. - M.: Akagemus, 2003. - 208 c.
3. Cksopuosa, H.-H. OcHoBbl 6noxumun 1 MosekyisapHoi ouosnoruu. Y. . Xummdeckue

KOMIIOHEHTHI KJIETKU: yuyeOHoe mocobue. [DnekTpoHHslil pecypc] — Dnekrpon. gan. — CII6. :
HUNY UTMO, 2016. — 154 ¢. — Pesxxum nmoctymna: http://e.lanbook.com/book/91337

7.3. MeToauyecKkue yKa3aHusl 0 0CBOCHUIO JUCHMILTHHBI

1. Myparoa C.A. YMK mno pgucuumiuae «buorexHonoruss (B TOM 4HCIE
OMOHAHOTEXHOJIOTHH)» g  oOydaromuxcss 1o HampaieHuto noarotoBku 06.06.01
buonornueckue Hayku, HallPaBICHHOCTh BHOTEXHONOTHS, B TOM YKCIIe OMOHAHOTEXHOJIOTHUHU. —
MuuypuHck, M3n-Bo Muaypunckuii 'AY, 2023.

7.4. UndopmanmoHHble TEXHOJOTMHU (IPOrpaMMHOe o0ecriedyeHue 1
uHGpoOpPMAaLIMOHHBbIE CTIPABOYHBbIE MATEPHUAJIbI, B TOM YHCJIEe COBPEMEHHbIE
npogeccuoHaIbHbIE 0a3bI JAHHBIX U HHGOPMALIMOHHBbIE CIIPABOYHbIE

CHCTEMBI)

VYuyebHasg aucuUIUIMHA (MOJYJb) MpPEeIyCMaTpUBACT OCBOEHHE WH(POPMAIMOHHBIX U
M (pPOBBIX TEXHOJOTUH. Peann3anus HUPpOBbIX TEXHOJIOTHI B 00pa30BaTEIbHOM IIPOCTPAHCTBE
ABISIETCA OJHOW W3 BaXHEHIIMX Lened oOpa3oBaHMs, Jarollell BO3MOXXHOCTb DPa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KadyecTBa 0OO0yYarolmMXcs Kak OYyAyHIMX BBICOKOKBaTH(PHUIIMPOBAHHBIX
CIEUAJINCTOB.

[HudpoBble TEXHOIOTUN MPEYCMaTPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTUBHOTO pPEIICHUS
3aJa4  Npo¢EeCCHOHATIBHOIO, COIMAIBHOIO, JMYHOCTHOTO XapakTepa C HCIOJIb30BaHHEM
pa3IMYHbIX BHUJIOB KOMMYHUKAIIMOHHBIX TeXHonorui. OcBoeHHEe IUPPOBBIX TEXHOJOTHI B
paMKax JIaHHOM JUCHMIUIMHBI (MOAYNA) OPHUEHTHUPOBAHO Ha CIIOCOOHOCTH 0€30macHO H
HaJJIeKalluM  00pa3oM MoJy4yaTb JOCTYI, YIpaBlATb, MHTErPUPOBAaTh, OOMEHUBATHCA,
OLICHUBaThb W CO3JaBaThb HH(POPMAIMIO C TOMOUIbI0 HHU(POBBIX YCTPOMCTB U CETEBBIX
texHojoruil. dopMupoBanue 1UPPOBOIM KOMIIETEHTHOCTH MpenrnoyiaraeT paboTy ¢ JaHHBIMU,
BJIa/ICHNE UHCTPYMEHTAMH JUIsl KOMMYHHUKALMH.
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http://www.biblio-online.ru/book/CD8BBF55-A602-4FE1-B8F9-D5A4EC28B8FD
http://www.biblio-online.ru/book/CD8BBF55-A602-4FE1-B8F9-D5A4EC28B8FD

7.4.1 DJeKTPOHHO-0MOIHOTEYHASI CUCTEMbI U 0a3bl TaHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue ycayr ot 10.03.2020 Ne 5B
CV 437/20/25 (CeteBas 2yIeKTpOHHAs OMOIHOTEKA)

2. DneKkTpoHHO-OMONIMoTeYHas: cucTteMa u3narenbcerBa «Jlanby (https://e.lanbook.ru/) (morosop
HAa OKa3aHUE YCIYr IO MPeIOoCTaBICHUI0 JOCTyna K 3JeKTpoHHbIM wu3ganusM OO0
«3marenscTBo Jlanb» oT 03.04.2023 Ne 1)

3. DnexTpoHHO-OMOIMOTeYHas cucTema u3aarenberBa «Jlamwy (https://e.lanbook.ru/) (morosop
Ha OKa3aHuEe YCIYr 10 MpPEeIOCTABICHUIO JOCTyna K 3JEKTpOoHHbIM wu3ganusM OO0
«M3natenscTBO JIaub» oT 06.04.2023 No 2)

4. baza maHHBIX 3JeKTpOHHBIX HH(popManuoHHBIX pecypcoB PI'BHY IMHCXDB (moroBop mo
00€eCIIeUueHUI0 JIOCTYIa K 3JeKTpoHHBIM HHpopmarmoHHbM pecypcam ®I'BHY ITHCXb uyepes
tepmuHan ynaneHsoro pocryna (TY ®I'BHY LHHHCXB) ot 07.04.2023 Ne 6/H)

5. DnexktponHO-Onbmoreunas cucrema «AgriLiby ®T'BOY BO PI'A3Y (http://ebs.rgazu.ru/)
(TOTIONTHUTENPHOE COTJIAIIEHHWE Ha mpegocraBieHue pocryma ot 13.04.2023 Ne 6/H k
Jlunienznonnomy noroopy ot 04.07.2013 Ne 27)

6. DnexTtponHas OubmmoreuHass cucrema «HammoHampHBI 1HPpPOBOK pecypc «PyKoHT»:
Komnexuun «ba3zoBbrit MmaccuB» u «Komoc-c. Cenbekoe xo3siiictBoy (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT M0 mpeaocTaBieHuro gocTymna ot 04.04.2023 Ne 2702/61122)

7. 000 «dnexTporHOE H3aTenbCTBO FOPAWTY (https://urait.ru/) (JoroBOp Ha OKa3aHHE yCIYT
0 TPEJOCTaBICHHUIO JocTyma K oOpa3oBarenbHoil 1wiarpopme OOO  «DnekTpoHHOE
m3narensctBo FOPAUTY ot 06.04.2023 No 6)

8. DnekTpoHHO-OMOIHMoTeuHas cucrema «Bepuanckuity (https://vernadsky-lib.ru) (morosop Ha
0e3B0O3ME3THOE UCII0JIb30BaHUE TTpousBeaeHui ot 26.03.2020 Ne 14/20/25)

9. Baza manueix HOb «HannonanbHas snekrponHast 6udaroreka» (https://rusneb.ru/) (morosop
o noakmouennn Kk HOb u mpemoctaBnenun noctyma k oobektam HOB ot 01.08.2018 Ne
101/H2b/4712)

10. CornameHue O COTPYIHHUYECTBE IO OKa3aHUIO OUOIMOTEYHO-UHGOPMAIMOHHBIX U
COLMOKYIBTYPHBIX YCIYT IIOJIb30BATENsIM YHHBEPCHTETa W3 YWCIIa HMHBAIHMIOB MO 3PEHUIO,
CIa0OBUASIINX, UHBAIUIOB IPYTMX KaTerOpUil C OTpaHUYEHHBIM JOCTYIIOM K WH(pOpMaIuu,
JUL, UMEIUMX TpyaHocTH ¢ ureHueM miockoneyatHoro tekcta TOI'BYK «TamOoBckas
obnacTHas YHHUBepcaibHas Hay4yHas oubaroTeka UM. A.C. [Tymkuna»
(https://www.tambovlib.ru) (cornamenue o corpyanudectse ot 16.09.2021 Ne 6/1)

7.4.2. UuopMallHOHHbIE CTIPABOYHbIE CHCTEMBbI

1. CnpaBounas mpaBoBasi cuctemMa KoHcymbranTIImoc (ZOroBop MOCTaBKH U COMPOBOMKICHUS
sk3eMiusapoB cucreM Koncynprantllntoc ot 03.02.2023 Ne 11481 /13900/2C)

2. DnexTpoHHbI nepuoauyeckuii cnipaBouyHuK «Cucrema 'APAHT» (moroBop Ha yciyru mo
conpoBOKICHHUIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHbIe PO eccHOHAIbHBIE 0a3bI JaHHBIX

1. ba3a naHHBIX HOPMATHBHO-IIPABOBBIX AKTOB MH(OPMAaLMOHHO-00pa30BaTeIbHON MPOrpaMMbl
«Pocmetony» (morosop ot 11.07.2022 Ne 530/2022)

2. baza pannpix Hayunoil snextponnoit Oubnuorekn eLIBRARY.RU — poccuiickuit
UH(POPMALIMOHHO-aHAIUTHYECKUH TOopTain B O00JacTW HAyKH, TEXHOJOTHHM, MEAWLUHBI U
obpasosanwus - https://elibrary.ru/

3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiThle  gaHHble  @DenepalibHONM  CIIy’)KObl  TOCYJAapCTBEHHOM  CTaTHUCTUKH -
https://rosstat.gov.ru/opendata
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http://ebs.rgazu.ru/
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https://rusneb.ru/
https://www.tambovlib.ru/

7.4.4. JInneH3MoHHOEe U CBOOOJHO pacnpocTpaHseMoe NPOrpaMMHoe olecredyeHue, B TOM

YUCJIE€ OTCYCCTBEHHOI'O NIPOU3BOJICTBA

Ne | HammenoBanue Pazpaborunk | locrynmaocts | Ccbuika Ha | PexBu3uThI
I10 (muuen3uonH | EmuHblil  peectp | moaTBepIKaaroie
(mpaBooOnana | oe, CBOOOJHO | POCCUUCKUX ro JOKyMEHTA
TEJb) pacmpocTpaHs | IporpaMmm JU1s | (TIpY HAJTHYIKH)
eMoe) O9BM u BJ] (npu
HaJTUIHH)

1 | Microsoft Microsoft JIMIIEH3UOHHO | - Jlunensus
Windows, Corporation |e or 04.06.2015 Ne
Office 65291651  cpok
Professional JEHCTBUSL:

O6eccpouHo

2 | AuTHBHpYCHOE AO Jlunensuonno | https://reestr.digit | CybOnuuen3noHH
POrpaMMHOE «Jlabopatopu |e al.gov.ru/reestr/36 | b1t moroBop ¢
obecrieyeHne s 6574/?sphrase_id | OO0 «Codrekc»
Kaspersky Kacnepckoro =415165 ot 06.07.2022 Ne
Endpoint Security | » 0/H, CpOK
s Ou3Heca (Poccus) TEeWCTBUS: c

22.11.2022 o
22.11.2023

3 | MoitOduc OOO «Hogsie | Jlunensuonno | https://reestr.digit | Kourpakr ¢ OO0
CraHgapTHBIH - W EEIISE e al.gov.ru/reestr/30 | «Pyoukon»
OducHBIT  MaKeT | TEXHOJIOTUI 1631/?sphrase_id | ot 24.04.2019 Ne
JUTSL pabOoThI c [ (Poccus) =2698444 03641000008190
JOKYMEHTaMHU 00012
Y TIOYTOM CPOK  JICHCTBHS:
(myoffice.ru) 0eccpodHo

4 | IIporpammHas AO JIunensuonno | https://reestr.digit | JInmeH3nOHHBIH
cucreMa VIS | «(AHTHILIarua | e al.gov.ru/reestr/30 | norosop ¢ AO
OOHapyKEHHUSI ™ (Poccust) 3350/?sphrase_id | «AHTHIIIarHaT
TEKCTOBBIX =2698186 ot 17.04.2023 Ne
3aMMCTBOBAaHHUM B 6627, CpPOK
y4eOHBIX u NENUCTBHUSA: c
Hay4YHbIX paboTrax 17.04.2023 o
«AHTHIIaTUAT 16.04.2024
BY3»

(https://docs.antipl
agiaus.ru)

5 | Acrobat Reader Adobe CBoOogHO - -
- npocMoTp | Systems pacmpocTpans
nokymeHToB PDF, eMoe
Djvu

6 | Foxit Reader Foxit CB006OIHO - -
- npocmoTp | Corporation | pacmpocTpans
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https://ru.wikipedia.org/wiki/Adobe_Systems
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https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1

nokymeHToB PDF,
DjVU

€MOC

7.4.5. Pecypcbl HH()OPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHET»

CDTOwiki: 6a3a 3Hanuii o udposoii Tpanchopmanuu https://cdto.wiki/
ba3bl ganHbIX, HHOOPMAIIMOHHO-CITPABOYHbBIC U MOMCKOBBIE cucTeMbl Rambler, Yandex,
Google, HayuHast 371€KTpOHHAs OUOIMOTEKA

1.
2.

N A ®

O6paSOBaTeJ'II>HBIX pecypcoB MI'Y;

9.

Ha caiiTax Hay4HbIX OMOJINOTEK.

http://e.lanbook.com

http://www.biotechnolog.ru — monexyssipHast GuOIOT S U OMOTEXHOJIOTHS;
http://www.sci-lib.com — Hayka, HOBOCTH HayKH ¥ TEXHUKHU JJISI CTYICHTOB;

http://www.inbi.ras.ru — Uucturyr 6moxumuu umenu A.H. baxa PAH;

WWW.XUmuK.ru — cait «XuMHK»
http://www.protein.bio.msu.ru/biokhimiya/index.htm - Karajaor Hay4HO-

http://www.tusearch.blogspot.com — mouck 3aekTpoHHBIX KHHT, myOnukanuii, [OCTOB,

10. http://www.elibrary.ru/defaultx.asp - nayunas snekTponHas 6uGIMOTEKA;

11. http://www.humbio.ru/numbio/biochem/000b6185.htm - Guoxummus. CrnpaBounuk (OH-
JanH);

12.

13. http://www.biomolecula.ru — nayka, HoBocTu;
baza Derwent Biotechnology Abstracts http://thomsonderwent.com

14.

15.

http://www.sci-lib.com — Hayka, HOBOCTH HAYKH M TEXHHUKH JJISI CTYICHTOB,;

7.4.6. LludpoBble HHCTPYMEHTHI, MPUMEHsIEMbIe B 00pa30BaTeILHOM Ipolecce
1. LMS-matrdopma Moodle

Nk~ WN

BuptyanbHas nocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online
BupryansHas nocka Padlet: https://ru.padlet.com
O6mnaunsie cepuckl: Aunekc./Juck, O6mako Mail.ru
Cepsucsl onpocos: Suaexc ®opmsl, MyQuiz
Cepsucol BueocBs3u: Suaekc reaemoct, Webinar.ru
CepBHc CcOBMeCTHOM pa0OThl Haja mHpoekTamMu ais Hebombmmx rpynmn Trello

http://www.trello.com
7.5.7. lu¢ppoBbIe TEXHOJIOTUH, IPUMEHSEMbIe IIPH U3YyYEeHHH TUCHUILIHHBI

Ne | lludpoBbie TEXHOTOTUU Buner yaeOHoit paboThl, BeIONHAEMbIE | DOopMUpyeMbIe
BEIOpaTh HYXKHOE c MIPUMECHEHUEM U (POBOI | KOMITETSHITUN
TEXHOJIOTHH
1. | O6nayHbIC TEXHOJIOTHH Jlexuu OIIK - 1, OIIK-2,
CamocrosiTenbHas paboTa K - 1, IIK-2,
IIK-3, YK - 1,
VK- 3
2. | Bonbmne nanable Jlexun OIIK-1, T1K-2

CamocTositenbHas paboTa
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https://cdto.wiki/
http://e.lanbook.com/
http://www.sci-lib.com/
http://www.inbi.ras.ru/
http://www.inbi.ras.ru/
http://www.xumuk.ru/
http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://www.tusearch.blogspot.com/
http://www.elibrary.ru/defaultx.asp
http://www.humbio.ru/humbio/biochem/000b6185.htm
http://sci-lib.com/
http://www.biomolecula.ru/

8. MaTepuajbHO-TeXHHYECKOE o0ecevyeHne TUCIUTIINHBI

HaunmenoBanue OCHaIICHHOCTD CIEIUAIBbHBIX TIoMeleHni 1 |  [lepedeHp JIUIeH3nOHHOTO

CHeIHaATbHBIX * MTOMETIEHUH JIJIsi CAMOCTOSITENILHOW pabOThl | MPOTPAMMHOTO OOECTICUCHUSI.

MIOMELICHUH U PexBu3uThI

MTOMEILICHUN IS MOATBEPKIAIOILETO
CaMOCTOSITEIIbHOU JOKYMEHTa

paboThI

Vuebnas 1. XKamro3u ropu30HTAIBHBIC HA TPH OKHA "1. Microsoft Windows 7
ayIUTOPUS JJIs (uaB. Ne 2101065486) (muuen3us ot 31.12.2013 Neo
MIPOBEICHUS 2. NaTepakTuBHAs q10cKa (MHB. Ne 49413124, 6eccpouHo).
3aHITHIA 2101040205)

JICKLIMOHHOT'O TUIIA
(r. MuuypuHCK,
yiL.
NuTepHanmoanibH
as, 1om Ne 101,
2/32)

3. CucTemMHBIN KOMIUIEKT: Tiporeccop Intel
Original LGA 1150, Beatunsatop Deepcool
THETA 21, matepunckas minata ASUS
H81M-K<S-1150 iH, namsars DDR3 4 Gd,
xectkuit auck 500 Gb, kopmyc MAXcase
H4403, 6;1ox mutanus Aerocool 350W ( uHB.
Ne 21013400740)

4. ITpoexTop Viewsonic PJD6243 DLP 3200
lumens XGA 3000:1 HDMI 3D

5. Habopsl 1eMOHCTPallMOHHOTO
000py/0BaHus U y4eOHO-HArJISAHBIX
0COOMIA.

YueOHas
ayIuTOpus AJIs
IPOBEICHUS
3aHATHI
CEMHUHApPCKOI0
THUTIA, TPYIIOBBIX
U
WH/INBUIYaIbHBIX
KOHCYJIbTALIUH,
TEKYIIETo
KOHTPOJISI U
IIPOMEKYTOUYHON
aTTecTalun
(YueOnas
nabopaTopus
MUKpPOOHOJIOTUHN)
(r. MuuypuHCK,

yuxo03 «Pommay,
9/29)

1. Cymmmnbnslii mkadp CM 50/250-500-I1C
(uaB.Ne 41013401713)

2. Becwr anextponnsie (mHB.Ne2101040151)
3. Kamepa KbY-1 CITY mozx 9001
OaxkTepuuMIHas yabTpaduoaeToBas A
XpaHEHHS CTEPUIIbHBIX HHCTPYMEHTOB (MHB.
Ne 21013600786)

4. Kon6onarpesarens UT- 4100 ULAB
(500M1+450 rpan) (uuaB.Ne 21013600787)
5. VnbTpa3BykoBas Moiika (BanHa) Uitciean-
3 DT (3 1) (uaB.Ne 21013600791)

6. Jlocka xnaccHast (mHB.Ne 41013602279)
7. Kpecno odpucnoe AV 204 PL MK Tkanb
(uaB.Ne 41013602313)

8. Mukpockon menuuuHckuii buomen 2
(naB.Ne 41013401743, 41013401742,
41013401741, 41013401740, 41013401739,
41013401738, 41013401737, 41013401736,
41013401735, 41013401734, 41013401733,
41013401732, 41013401731, 41013401730,
41013401729, 41013401745, 41013401744)
9. Hactennslii sxpan Lumien Master Picture
220-220 cm (maB.Ne 41013401708)

10. TTpubop nns nzmepennst (HI 2215-2

1. Microsoft Windows 7
(muuen3us ot 31.12.2013 Neo
49413124, 6eccpouHo).

2. Microsoft Office 2010
(mumensus ot 04.06.2015 Ne
65291658, 6eccpouHo).
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Mukpornporeccopusiii pH/ C - metp ¢
ABTOMATHUYECKOW KaTHOPOBKOM U
aBTOTEpPMOKOMIIeHcaIuei ) (MHB. Ne
41013401712)

11. ITpoektop NEC M361 X (nnB.No
41013401705)

12. Cucremusrii komruiekT: [Ipomeccop Intel
Original LGA 1155, BenTumnstop,
MaTepUHCKas IJIaTa, NaMsTh, )KEeCTKUN JHCK,
BUJICOKAPTa, MOHUTOP, YCTPOMCTBO IS
YTEHUsI KapT NaMSITH, IPUBO/I, KOPITYC,
KJ1aBuaTypa, Mblib (MHB.Ne 41013401698)
13. Cron nabopaTOpHBI XMMUYECKU
(1200x600x750) cronemH. mIacTUK/Kapkac
an. npoduis (mHB.Ne 41013602351,
41013602350, 41013602336, 41013602335,
41013602334, 41013602333, 41013602332,
41013602331, 4103602330, 41013602329,
41013602328, 41013602327, 41013602326,
41013602325, 41013602324, 41013602323,
41013602322)

14. Ileiikep-unkyodarop ES- 20/60 c
wiatdopmoii P-16/250, BioSan, ¢

nepskateneM s 16 mryk 250 mut konb/crak.

BS-010135-CK (uuB.Ne 21013400713)

15. Peppakromerp UPD-45462M ¢
MOJICBETKOM U JOIM.IIKaION. (MHB.Ne
41013401711)

16. Yaprporepmoctat (uHB.Ne 1101040311)
17. kad mist xpaneHus 1adbopaTopHOi
nocynbl (800x450x1950) monku mtacTuk/
Kapkac aji. npo¢uib ¢ 3aMKOM (MHB. Ne
41013602357)

YuebOnas
ayIUTOPUS AJIs
CaMOCTOSTEILHOM
paboTsI (T.
MuuypuHCK, yi.
NutepHanmoHanbH
as, 1om Ne 101,
3/23906)

1. Hocka knaccHas (uuB. Ne 2101063508)

2. Kanrozu (uHB. Ne 2101062717)

3. XKamro3u (unB. Ne 2101062716)

4. Komnerotep Celeron E3500, mat. niata
ASUS, onep.namsats 2048Mb, MoHuTOp
19"AOC (unB.Ne 2101045283, 2101045284,
2101045285)

5. Komnsrorep Pentium-4 (unB.Ne
2101042569)

6. Mono6sox iRU308 21.5 HD 13
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/
KJaBuaTypa, MbIib (MHB. Ne 21013400521,
21013400520)

7. Komnwtorep Dual Core E 6500 (unB.Ne
1101047186)

8. Kommrorep TopHao Cope-2 (MHB.Ne

1. Microsoft Windows XP,7
(mamen3us ot 31.12.2013 Ne
49413124, GeccpouHo).

2. Microsoft Office 2003,
2010 (nmuueH3us ot
04.06.2015 Ne 65291658,
OeccpoyHO).

3. AutoCAD Design Suite
Ultimate (moroBop oT
17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcus 5.1
JoKallbHasi, 00pa3oBaTeNnbHas
JIMLEH3Ms], CEpUMHBIA HOMEP
NC50B-270716 nunen3us
JEeHCTBUTENbHA OECCPOUHO,
OecriaTHast).
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1101045116, 1101045118, 1101045117)

9. Oxpan Ha mwtatuBe (MHB.Ne 1101047182)
KomnbroTepHasi TeXHUKa MOJKIIOYEHA K CETU
«HTEepHET» U 0OecIeueHa T0CTYIIOM B
OUOC yHuBepcurerTa.

5. IlporpamMMHBIN KOMITJIEKC
«ACT-Tect Plus»
(JIMIIEH3MOHHBIN JOTOBOP OT
18.10.2016 Ne JI-21/16).

6. 'IC MaplInfo Professional
15.0 g Windows jist
y4eOHBIX 3aBe/ICHUN
(JIMIIEH3UOHHBIN JJOTOBOP OT
18.12.2015 Ne123/2015-y)

[Tporpamma cocraBiena B coorBercTBuu ¢ TpeboBanusmu @I'OC BO no HampasiieHUIO
noarotoBku 06.06.01 buonornueckue Hayku (ypoBEHb IOATOTOBKH KaJpOB BBICIIEH
KBaJTM(HUKAINN), YTBEPKAEHHOTO NMpHKa3oM MHHHUCTEpCTBa 00pa3oBaHusl U Hayku Poccuiickoi

®enepanun ot 30.07.2014 1. Ne 871

ABTOp: KaHAUAAT OMOIOTHYECKUX HAYK, OIEHT Kadeaphbl caJoBOJACTBA, OMOTEXHOIOTHIA

U CEJICKIIUU CeIThCKOX035UCTBEHHBIX KyIbTyp MyparoBa C.A.

PeniensenT: kanauaar c.-X. HayK, 3aBeAyrolui Kadeapoil arpoXUMUHU, IOUBOBEACHUS U

arposkosiorun Marses 1.H.

[TporpamMma paccMOTpeHa Ha 3aceTaHuu Kaeaphl CaJOBOJCTBA, TCIUTMIHBIX TEXHOJIOTUN

u Ouorexnonoruu. [Iporokon Ne 1 ot 1 cents6ps 2015 rona.

IIporpamma  paccMOTpeHa  Ha  3aceJaHMM  y4eOHO-METOJUYECKOM  KOMHUCCHU
[TnonooBomHoro nactutyta M. M.B. Muuypuna nporokoin Ne 1 ot «1» centsops 2015 roza.

[IporpamMma nepepaboTaHa u JonoiHeHa B cooTBeTcTBHH ¢ TpedoBanusimu GI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acelaHuH Kadeaphl Ca0BOJICTBA, TEIUTMYHBIX TEXHOJIOTHI

u OuorexHosoruu (mpotokou ot 29 asrycra 2016 Ne 12).

IIporpamma  paccMOTpeHa  Ha  3aceJaHMM  y4eOHO-METOJUYECKOM  KOMHUCCHU
[TnonooBomHoro nactutyta M. M.B. Muuypuna (mpotokos Ne 1 ot 30 aBrycra 2016).

IIpoecpamma nepepabomana u donoanena ¢ coomgeemcemeuu ¢ mpedosanuamu ©IOC BO

[IporpamMma nepepaboTaHa u JononHeHa B cooTBeTcTBHH ¢ TpeboBanusmu GI'OC BO.
[Iporpamma paccMoTpeHa Ha 3acefqaHuu Kadeaphl caloBOICTBA, TETUIMYHBIX TEXHOJIOTHI

u 6uotexuonoruu (mporokon Ne 8 ot «18y» ampenst 2017 r.)

IIporpamma  paccMOTpeHa  Ha  3aC€JaHUU  y4yeOHO-METOAMYECKOH  KOMHCCHUU
ITnonooBoutHoro uucruryra um. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 9 or 18

anpens 2017 r.)

HporpaMMa YTBCPXKJACHA PCIICHHUEM y‘-IC6HO-MCTOI[I/I‘-ICCKOFO COBCTAa YHHUBCPCUTCTA

(mpotokon Ne 8 ot 20 anpenst 2017 r).
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Ipoepamma nepepabomana u donoanena 6 coomgemcmeuu ¢ mpebosanuamu @I'OC BO

[TporpamMma nepepaboTaHa u JonoiHeHa B cooTBeTcTBHH ¢ TpeboBanmsmu OI'OC BO.

[IporpamMma paccmoTpeHa Ha 3aceqaHuM KadeApbl OHOTEXHOJOTMM, CEJEKUUU U
CEMEHOBO/ICTBA CEJIbCKOXO3SIMCTBEHHBIX KYIBTYp (1poTokos Ne 7 ot «13» anpenst 2018 r)

[IporpaMmma  paccmMoTpeHa  Ha  3acelaHUUd  Y4eOHO-METOIUYECKOW  KOMHUCCHH
[TnomooBoutHoro nucruryra uM. M.B. Muaypuna Muuypunckoro I'AY (mportokon Ne 9 ot 16
anpens 2018 1)

IIpoepamma nepepabomana u donoanena 6 coomsemcemesuu ¢ mpevosanusmu @IOC BO

[IporpamMmma paccmoTpeHa Ha 3aceaHud KadeApbl OHOTEXHOJOTHH, CENEKUUUd U
CEMEHOBOJICTBA CEJIbCKOXO3SIMCTBEHHBIX KYNbTYp (IpoTokoa Ne7 ot «9» anpenst 2019 r.)

[IporpaMmma  paccMoTpeHa  Ha  3aceaHUU  y4eOHO-METOAMYECKOH  KOMHUCCHH
[TnonooBomHoro uxHcturyra um. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 9 ot
«22» ampenst 2019 1)

[Iporpamma yTBep)KAeHa pemieHHeM Y4eOHO-METOJUYECKOr0 COBETa YHHBEpPCHTETA
npoTokoia Ne§ ot 25 anpeins 2019 r.

Ilpoepamma nepepabomana u donoanena 6 coomgemcmeuu ¢ mpebosanusimu @I'OC BO

[Iporpamma nepepadoTaHa U A0MOIHEHA B cOOTBeTCTBUM ¢ TpeboBanusimu GI'OC BO

IIporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl OMOTEXHOJOTHM, CEJIEKLHUU U
CEMEHOBO/ICTBA CEJILCKOXO3SIMCTBEHHBIX KyNbTYp (IpoTokos Ne6 ot «12» mapta 2020 r.)

IIporpamma onoOpeHa Ha 3aceaHuu yyeOHO-MeTou4eckoil komuccun I1norooBouHOrO
uHcTutyTa uM. M.B. Muuypuna, npotokon Ne 9 ot 20 anpens 2020 roga.

IIporpamma yTBepkIeHa peLIeHHEeM Y4eOHO-METOJMUYECKOr0 COBETa YHUBEPCHUTETA,
npotokoi Ne 8 ot 23 anpens 2020 rona.

Ilpoepamma nepepabomana u donoanena 6 coomgemcmeuu ¢ mpebosanusimu @I'OC BO

[IporpamMmma paccmoTpeHa Ha 3acefaHwd  Kadeapbl OWMOTEXHOJOTHH, CCICKIHH |
CEeMEHOBO/ICTBA CEJIbCKOXO3HCTBEHHBIX KYIbTYp MnpoTokoda Ne7 ot 16 urons 2020 rona.

[Iporpamma ogoOpeHa Ha 3aceaHuu yueOHO-MeToandecko komuccuu [lnogooBomHOrO
uHctutyTa UM. M.B. Muuypuna, npotokon Ne 11 ot 22 urons 2020 roza.

[IporpamMMa yTBepxk/ieHa peleHueM y4eOHO-METOANUECKOr0 COBETa YHUBEPCUTETA,

npotokod Ne 10 ot 25 utons 2020 rona.

IIpoepamma nepepabomana u donoanena 6 coomgemcemeuu ¢ mpevosanusmu ©I'OC BO

IIporpamma paccMoTpeHa Ha 3acefaHud Kadeapbl OHMOTEXHOJOTHH, CEJIEKIUU U
CEMEHOBOJICTBA CEICKOXO3SIMCTBEHHBIX KyNbTyp (mpoTokos Ne 8 ot 5 anpensa 2021 r.)

IIporpamma  paccMoTpeHa Ha  3aceJaHMM  y4yeOHO-METOJUYECKOH  KOMHUCCHU
[TnongooBomuoro uucruryra um. M.B. Muuypuna Muuypunckoro I'AY (npotokon Ne 9 ot 19
anpens 2021 r)

[IporpamMmMa yTBepkJieHa peEIIeHHEM Y4eOHO-METOJMYECKOI0 COBETa YHUBEPCHUTETA
npoTtokoi Ne§ ot 22 anpenst 2021 r

IIpoepamma nepepabomana u donoanena 6 coomsemcemeuu ¢ mpevosanusmu ©I'OC BO

IIporpamma paccMOTpeHa Ha 3acefaHuu Kaeapbl CaJOBOACTBA, OMOTEXHOJOTMH U
CEJIEKIIMHU CETbCKOXO03SMCTBEHHBIX KyIbTyp (mmpoTokos Ne 7 ot 10 mapra 2022 1.)
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[Iporpamma  paccMOTpeHa Ha  3aceJaHMU  y4eOHO-METOJMYECKOM  KOMHUCCHUU
[TnomooBomHuoro uHcTUTyTa M. M.B. Muuypuna Muuypunckoro ['AY (mporokon Ne 7 ot 21
mapta 2022 1.)

[IporpamMma yTBepXkJeHAa pelIeHHEeM Yy4yeOHO-METOJINYECKOr0 COBETa YHHUBEPCHUTETA,
npotokoi Ne 7 ot 24 mapra 2022 roaa.

IIpoepamma nepepabomana u donoanena 6 coomsemcemesuu ¢ mpevosanusmu @I'OC BO

[Iporpamma paccMoTpeHa Ha 3acedaHud Kadeapbl CaJoBOACTBA, OMOTEXHOJOTHHA H
CEJIEKI[UHU CEIIbCKOXO03IMCTBEHHBIX KYJIbTYp MpoToKoa Ne 11 ot 13 utons 2023 r.

[Iporpamma paccMoTpeHa Ha 3acelaHuM y4yeOHO-METOIUYECKOM KOMHMCCHUH WHCTHUTYTA
byHIaMEHTAIBHBIX U MPHUKIAAHBIX arpoouorexHosoruii uMm. M.B. Mudypura MudypuHCKOTO
['AY (mpotokon Ne 11 ot 19 uronst 2023 1.)

[IporpamMma yTBepXkJeHAa pelIeHHeM Yy4yeOHO-METOJMYECKOr0 COBETa YHHUBEPCHUTETA,
npotokos Ne 10 ot 22 utons 2023 rona.
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