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AHHOTanus pado4eii MporpamMmsbl

Jucuunimaa « THOCTpaHHBIN A3BIK»
HanpasjeHue noaAroroBku: 35.04.04 Arponomus
npo¢uJib: 3amuTa pacTeHUI

KBAJTU(PUKAIUA: MATUCTP

Heab: 3akperuieHue, yriayOleHHe W COBEPIICHCTBOBAHUE MPHUOOPETEHHBIX
HAaBBIKOB BJIAJCHHUSI WHOCTPAHHBIM SI3BIKOM JUI AKTUBHOTO €ro NMPUMEHEHUs B
npo(heCCUOHATIBHON AESATENIbHOCTA C LEJIbI0 HMHTETPALMA B MEXKIYHApPOJHYIO
npo(heCCHOHATIBHYIO CPENy, JUIsl O3HAKOMJIEHUS ¢ MHOCTPAHHBIMU HCTOYHUKAMU
HAayyHOW WH(OpPMAIMM Ha HEMEIKOM S3bIKe W JJIA JEJNOBBIX KOHTAaKTOB C
3apyOeKHBIMU TapTHEPAMU; PACIIUPEHUE TEPMUHOJIOTUYECKOTO CIOBAPHOTO
3amaca 1o KOMMepUYeCcKol AeITeIbHOCTH.

OO01mas TPyI0eMKOCTh 3aUeTHasl eJHHIIa/Jyac (akagemuuecknii) 3/108
Kparkoe conep:kanue TUCHMILTHHBI

Paznen 1. Pre-Intermediate

Tema 1. «MexXKynbTypHasi KOMMYHHUKALIHSD).
Ayouposanue

-CnoBecHoe 1 (ppa3oBoe yJaapeHue.
-YcBOeHHE aHTIMMCKON MHTOHAIIUH.

1. I'pamvmamuxa

-CucremaTu3anus U3y4YeHHbIX TpaMMaTudeckux cpencts. Tect Ne 1.

-l ogopenue

-CocTaBlieHHE TJIOCCApUEB, TUAJIOTOB M MOHOJOTOB. becema mo Temam
«AHTJIOTOBOPSIIIIUE CTPAHBDY,

-«KynbpTypa BenmukoOputanumy, «Tpaguunn n MPA3IHUKU
Benukobpurtanum, «Hayka BenuxoOputanum», «MeXKyIbTypHas
KOMMYHHKALTUSD.
2. ucomo
-Hanmucanue AHHOTALIUHI K TEKCTaM CTPaHOBEIYECKOr0 u

KYJIbTYPOBEIUYECKOTO COJCPIKAHUS.
3. Umenue
-TexcTel  CTpaHOBENUECKOrO M KYJbTYPOBEAUECKOTO  COAECPKAHUSL.
Y CBOEHHIO MOJJICKUT TeEMA: « MEKKYIbTYpHAsT KOMMYHHUKALUS.

Pasznea 2. . Intermediate.



Ayouposanue

IloHuMaHuEe OCHOBHOI'O COJEpKaHUS ayAUOTEKCTa B paMKaxX 3aJaHHOMU
TeMbl. BbBIOOpOYHOE NOHMMaHHE 3HAYMMON HMHPOPMAUU M3 YCIBIIIAHHOTO
MaTrepuana.

L'osopenue

CocraBieHue TiIOCCapHeB, IMAJOrOB M MOHOJOroB. becema mo TeMam
«OOyuenue B Maructparype», «Boigarommecs yuenole BenukoOputanum,
«ArpoHOMHYECKHE HAyKI», «Mos Hay4dHast padotay. Tect No 2.

Hucomo

Hanucanue anHoTanmuii k TekcraM MpodeccrnoHaTbHO-OPUEHTUPOBAHHOTO
COJICP KaHUS.

Ymenue

TexkcTbl npohecCHOHANBHO - OPUEHTUPOBAHHOTO COJEPKAHMSL.

Bua npome:xxyTouHol aTrectauuu (3K3aMeH, 3a4eT) 3a4eT



AHHOTanust pado4eil MporpaMmsbl

Jucuunimaa « THOCTpaHHBIN A3BIK»
HanpasjeHue noaAroroBku: 35.04.04 Arponomus
npo¢uJib: 3amuTa pacTeHUI

KBAJTU(PUKAIUA: MATUCTP

Heab: 3akperuieHue, yriayOleHHe W COBEPIICHCTBOBAHUE MPHUOOPETEHHBIX
HaBBIKOB BJIAJICHHUSI WHOCTPAHHBIM SI3BIKOM [UIS aKTHBHOTO €r0 NMPHUMEHEHHS B
npo(heCCUOHATIBHON AESATENIbHOCTA C LEJIbI0 HMHTETPALMA B MEXKIYHApPOJHYIO
npo(eCCUOHANIBHYIO CPENy, JUIsl O3HAKOMJICHUS C MHOCTPAHHBIMU MCTOYHUKAMHU
HAayyHOW WH(OpPMAIMM Ha HEMEIKOM S3bIKe W JJIA JEJNOBBIX KOHTAaKTOB C
3apyOeKHBIMU TApTHEPAMU; PACIIMPEHHE TEPMHHOJIOTHYECKOTO CIOBAPHOTO
3amaca 1o KOMMepUYeCcKol AeITeIbHOCTH.

OO01mas TPyI0eMKOCTh 3aUeTHasl efMHUIa/yac (akagemuuecknii) 3/108
Kparkoe conep:kanue TUCHMILTHHBI

Pasznes 1. Tema 1. Anfanskurs. MexKyabTypHasi KOMMYHUKALMSA
[lepeyeHb yuyeOHBIX JIEMEHTOB pa3jiena:

1.1. Ctpansl H3y4aemMoro s3bIKa.

1.2. Cucrema obpazoBaHusl.

1.3 IIpa3aHuku, 3HAMEHATENbHBIE 1aThl CTPAH U3YYaEMOIO SI3bIKA.

Pazgen 2. Grundkurs. Tema 1. Hayunas TeMaTHKa 10 CHENHAJILHOCTH
HA HHOCTPAHHOM SI3bIKE

2.1. [IpobyieMbl COBpEMEHHOM HAYKHU.

2.2. Beipatonyecs: yu€Hele.

2.3. OCHOBHBIC HaMpPABJICHUS IUPOKON CIIEMAIBHOCTH CTYJICHTOB.
2.4. Y3Kas crieruanu3aius CTyAeHTa.

Buja npome:xxyTouHO# aTTecTannu (3K3aMeH, 3a4eT) 3a4eT



AHHOTanus pado4eii MporpamMmsbl

Jucuunimaa « THOCTpaHHBIN A3BIK»
HanpasjeHue noaAroroBku: 35.04.04 Arponomus
npo¢uJib: 3amuTa pacTeHUI

KBAJTU(PUKAIUA: MATUCTP

Heab: 3akperuieHue, yriayOleHHe W COBEPIICHCTBOBAHUE MPHUOOPETEHHBIX
HAaBBIKOB BJIAJCHHUSI WHOCTPAHHBIM SI3BIKOM JUI AKTUBHOTO €ro NMPUMEHEHUs B
npo(eCCUOHANIBHON JESTEIbHOCTH C LEJIbI0 HHTETpalliM B MEXIYHApOAHYIO
npo(eCCUOHANIBHYIO CPENy, JUIsl O3HAKOMJICHUS C MHOCTPAHHBIMU MCTOYHUKAMHU
HAayyHOW WH(OpPMAIMM Ha HEMEIKOM S3bIKe W JJIA JEJNOBBIX KOHTAaKTOB C
3apyOeKHBIMU TapTHEPAMU; PACIIUPEHUE TEPMUHOJIOTUYECKOTO CIOBAPHOTO
3amaca 1o KOMMepUYecKon AeITeIbHOCTH.

OO01mas TPyI0eMKOCTh 3aUeTHasl efMHUIa/yac (akagemuuecknii) 3/108
Kparkoe conep:kanue TUCHMILTHHBI

Pa3nen 1. Pre-Intermediate

Ilepedyenb y4eOHBIX 3JIEMEHTOB pa3jeJia:
Tema 1. «MeKKYJIbTYPpHAsi KOMMYHUKALMS».
Ayouposanue

-CnoBecHoe U (h)pa3oBoe yapeHHe.

-YcBOeHHE aHTIMMCKON MHTOHAIIUH.
1. I pammamuxa

-CucremaTu3anus U3y4YeHHbIX IpaMMaTidecKkux cpencts. Tect Ne 1.
-l o6openue
CocraBieHue TIJIOCCapueB, OHAJIOTOB M MOHOJIOrOB. becema mo Temam
«@pankoroBopsime crpanb», «Kynprypa @panuumny, « Tpaguiuu u mpa3sgHUKU
Opannum»», «Hayka @panuun», « MexXKynbTypHass KOMMYHHUKALIAS.
2. Iucbmo
-Hanmcanue AHHOTAIUU K TEKCTaM CTPaHOBELYECKOTO 151
KYJBTYPOBEQUYECKOTO COJEPHKAHUS.
3. Ymenue
-TekcTbl  CTPAaHOBEAYECKOIO M KyJIbTYPOBEIUECKOTO  COJEpIKaHHUS.
Y CBOEHUIO MOIIEKUT TEMA: « MEKKYJIBbTYpHAast KOMMYHUKALWS.

Pasznea 2. Intermediate.



Tema 1. «Hayunas TemaTtuka B 00JIacTH arpOHOMUU Ha HHOCTPAHHOM
A3BIKE»
Ayouposarue

[ToHnMaHue OCHOBHOTO COAECPKaHUS ayAUMOTEKCTa B paMKax 3aJaHHOMU
TeMbl. BpIOOpOYHOE MOHMMAaHWE 3HAYMMOW WH(POPMAIMA W3 YCIBIIIAHHOTO
Marepuana.

L osopenue

CocraBieHue TJIOCCapuUeB, AMAJIOrOB W MOHOJIOTOB. becega mo Ttemam
«Obyuenne B Maructparype», «Beimaromumecs — yduenele  DpaHIuny,
«ArpoHoMuUeckue HayKu», «Mos HaydHas paborta».Tect Ne 2.

Tlucomo

Hanucanue anHoTamuii K TeKCcTaM NPOoQecCHOHATBLHO-OPUEHTUPOBAHHOIO
COAECpKaHUs.

Ymenue

TekcThl MpodhecCUOHAIBHO - OPUEHTUPOBAHHOTO COJEPIKAHUS.

Buja npome:xxyTouHOM aTTecTannu (3K3aMeH, 3a4eT) 3a4eT



AHHOTanus pado4eii MporpamMmsbl

JucnnnimHaa « THHOBaIIMOHHBIE TEXHOJIOTUU B arPOHOMUM
HanpasJeHue noaroroBku: 35.04.04 Arponomus
npo¢uJib: 3amuTa pacTeHUI

KBaJM(PUKALUSA: MATUCTP

Iesab. HaydyuTh MarucTpa CamMoOCTOSATENIBHO 0000mars HHbOpPMAIUI 00
WHHOBAIIMOHHBIX TEXHOJIOTHSIX B AarpoOHOMHUH, aHAJIM3UPOBATH MOJYyYEHHBIE
JTAHHBIE C UCTIOIB30BaHUEM 0a3bl JAHHBIX MO MHHOBALIKSM.

OO01mas Tpy10eMKOCTD 3aUeTHasl eTMHNIA/J4ac (akagemuuecknii) 3/108
Kparkoe conep:kanue TUCUMILIHHBI

Pa3zpnesn 1. «BBegeHue, 0OCHOBHbIC IIOHSITHSI, TCPMHUHBI M OIIPe/leICHHUs.
Hcropusi pa3BUTHA MHHOBALUID).

NunoBaiuss u  HoBOBBeAeHUE. TepMuH «uHHOBauus». HHHOBaus
npuMmeHuTenbHO K AIIK. Tlondatue «unHOBanms». MIHHOBanMOHHAs IESITEIbHOCTD.
Hayunoe ynotpeGnenne munoBarmii no M. Illymmerepy. MHHOBarms m apyrue
MIOXOKHE MOHATHUA. Tunbl MHHOBauuW. PacnpocTpaHeHre MHHOBALMM. 3HAYEHUE
pPacpOCTPAHEHNSI MTHHOBALIMOHHBIX TEXHOJIOTUH B arPOHOMMUM.

Cucrema nnnoBanmii. Knaccudukanvs nvHHOBAIMIA 110 psAly MPU3HAKOB (TI0
paclpoOCTPAaHEHHOCTH, MO  MECTy B  IIPOM3BOACTBEHHOM  IMKJE, IO
IPEEMCTBEHHOCTH, II0 OXBaTy OXWJIA€MOM JOJW PBIHKA, 110 WHHOBALMOHHOMY
MOTEHIIUAJTY U CTETICHU HOBU3HBI U JIp.). Crenudrka "HHOBAITMOHHBIX MTPOIIECCOB
B arpoHOMMU. ITHHOBAaLIMOHHBIN TTpOILECC.

Pasznen 2. «IHHOBaniuoHHbIe arporexHoorun. HoBbie BUabI, copTa u
ruOpuasbl moJieBbIX KyJbTYyp. PecypcocOeperaromiee 3emiieneine

Onpenenenrue arpoTeXHOJOTHU W aJaNTUBHO-JAHAMA(PTHOW CHUCTEMBI
3emienenus. MecTo arpoTeXHOJIOTHA B CUCTEMAax 3€MIICIEINUs, CBS3b MEXIY
HUMH. 3HaUYCHHE HOBBIX TEXHOJIOTUH. MHOTO(aKTOpHBIE MOJIEBBIE IKCIIEPUMEHTHI
npu pa3paboTKe arpoTeXHOJOTHNA. AJIbTEPHATUBHOCTh KAaK OJUH W3 MPUHIIUIIOB
dbopmupoBaHUs arpOTEXHOJIOTUH. Knaccudukanuro arpOTEXHOJIOTUH.
NHTEeHCUBHBIMU U BBICOKMMH arpoTeXHOJOTUsIMU. Peanuzanusi OMOJIOTHUYECKOTO
IIOTEHLIAAJIA COpTOB. Hcnonb3oBaHue HOBBIX TE€HETUYECKUX u
OMOTEXHOJOTUYECKUX  METOJAOB  AQJanTUBHOM  CEJIEKUMUM  pPACTEHUH U
CEMEHOBO/ICTBA.



Cucrema nyneBorr 00padotku mouBkl (No-Till). Pononadanbanku HyneBo
TexHoJoruu 3emiienenus B Poccuu. MunuManeHas oOpaboTka MoYBbl. 3HAUYCHHE
MUHUMM3AIUS 00paboTKu TouBbl. MH(pOpMaIIMOHHBIE TEXHOJOTUH W TOYHOE
3eMIIe/IeNINE. 3€JICHBIE» TEXHOJOTMU W JKOJOTMYHOE CEIbCKOE XO3SHCTBO.
NHHOBAaLIMOHHBIE TEXHOJIOTMH B pacteHueBoaAcTBe Poccuu. Hanorexnonorun B
PacTEHUEBOCTBE.

Paznea 3. «Texuunueckoe odecneyeHue HHHOBAIMOHHBIX TEXHOJIOTHH.
HpuHuunb 1 MeTOAbI MHPOPMALUOHHO-KOHCYJILTALUOHHOIO O0ecIeYeHus
WHHOBAIIMII B arpOHOMHUI»

Bunel cucrem 06pabotok noussl. [locTpoenue cuctembl 00pabOTKH MOYBHI.
[TpuHiun pa3HOraTyOMHHOCTH OOpabOTKH TMOYBBI B CEBOOOOpOTE. MaiiuHbl U
CEILCKOXO3SIICTBEHHBIE arperathl (it 0OpabOTKU TMOYBHI, MOCEBAa U yXOja 3a
CEILCKOXO3SIICTBEHHBIMU ~ KyJIbTypaMu). CelbCKOXO3SMCTBEHHAs TEXHUKA JJIs
yOOpKH ypoxasi.

Posp arpapHoii HaykyM Kak MCTOYHWMKA MHHOBauuil. Co3gaHWU U Pa3BUTHU
ceTell pacmpocTpaHeHus uWHbopmalMu. 3agaya TocyaapctBa B 00JacTH
uH(OPMAITMOHHONW TOJUTUKHU. Poiib MHPOPMAIIMOHHO-KOHCYIBTAIIMOHHBIX CIIYXO
B OpraHu3anuu TpaHcdepa MHHOBAIUH, B PACIPOCTPAHEHUU U HMCIOJIb30BaHUU
WHHOBAIIWM.

Bua npome:xxyTouHol aTTecTanuu (3K3aMeH, 3a4eT) 3ader



AHHOTanust pado4eil MporpaMmsbl

JNucnnmimmaa «Vcropus u METON0JI0TUSL HAYYHOU ATPOHOMUN
HanpasJeHue noaroroBku: 35.04.04 Arponomus

npo¢uJib: 3amnTa pacTeHUI

KBaJM(PUKALUSA: MATUCTP

Hean: oBnageHue KOMIIETEHIMSIMU B O0JacTH UCTOPUUM U METOJOJIOTHH
MOJYYEHHS] HAyYHBIX 3HAHUW MPOU3BOACTBA MEPBUYHON MPOAYKIMU U3 PACTECHUUN
JUIS. TIUTaHUS JIIOJACH, KOPMIICHHUS! JKUBOTHBIX M CBHIPbSl MJII IPOMBILIJIEHHOCTH
(BKJIFOYAS JUIsl OJTYYEHUSI SHEPTHUN ).

OO0mas Tpy10eMKOCTD 3a4eTHasl eTHHUIA/JYac (akagemMuuecknii) 4/144
Kparkoe conep:kanue TUCHMILIHHBI

Pasnen 1. Benenue. OCHOBHBbIC NMOHSTHSI, UCTOPUST U METOA0JIOTHA
HAYYHO# arpOHOMMHU

CoBpeMeHHOE  COCTOSIHUE W MEpCHeKTHBBl  pa3Butud. Mcropus
BO3HMKHOBEHHUSI HAay4yHOU arpoHoMuu. PuiocodCcKo-TeopeTHUecKuil 0Oa3uc
METOJO0JIOTUM arPOHOMHYECKOTO UCCIIEIOBAHMS.

OCHOBHBIE MOHATHS U MOJIOKEHUSA. MeTononoruss Hayku. MeTtoosiorust u
HayKa - OCHOBHbIE NOHATHSA. OCHOBaHUS METOJOJIOTHMH HayKHd. CHCTEMHBIA METOJ
MCCIIEIOBAHUM B HAy4yHOM arpoHoMuu. lccinemoBanuss Ha pasHbIX YPOBHSIX
HayyHoOU arpoHOoMUU. COBpeMEHHbIE MPOOIEMbl B HAyYHON arpOHOMHUHU.

Paznen 2. UcTopusi 1 MeTO0JIOTUA TOYBOBEICHUSI

IlepBbiii oTan — paszsutue 3HaHui o mouse 10 B.B. Jlokyuaesa. IlouBa B
JIPEBHEN arpuKkyabType. 3apokaeHue 3Hanuil o nouse Ha Pycu. M.B. JlomoHoCOB
u mnouBoBeaeHue. denomen A.T. bonoroBa W Hayalo arpoHOMHYECKOTO
MO4YBOBe/ICHUS B Poccuu. ATpOKyJIbTYPXUMHUUYECKUN U arpOre0JIOTHYECKHU 3Tarbl
B Pa3BUTUHU ITIOYBOBEICHUS.

Bropoil stanm — co3maHuME TEHETUYEeCKOro IMo4yBoBeaeHUs. OCHOBaTENb
reHetTndeckoro mnouBoBeneHuss B.B. [lokyuaeB u ero Hacienue. Bximag ILA.
KoctblueBa B CO3JaHHME TEOPETHUUECKMX OCHOB TOYBOBEACHUS M Pa3BUTHUE
arponomuu. Pons H.M. CubupreBa B co3qaHMM T€HETHYECKOTO MOYBOBEICHUS.
BnusiHMe [TOKy4aeBCKHX MAEH Ha PAa3BUTHE MHPOBOTO MOYBOBEICHUS.
YTBepxkAeHNE MOKY4aeBCKOTO HampaBlieHWs W Hadano auddepeHnuanim
ITOYBOBEJCHUS.



Tperuit sran — auddepenumanus. PazButve XUMHM TOYB U CO3/IaHUE
y4eHusT O IOYBEHHOM mormiomarpmem kommekce, mkona K.K. T'expoiina.
N3ydyeHne TOYBEHHBIX PECYpCOB CTpaHbl. Pa3BUTHE arpOHOMHUYECKOTO U
OMOJIOTUYECKOTO HAMpaBlICHU B IOYBOBEACHUM W HaydyHoe Haciuenue B.P.
Bunbsimca. CtaHOBIIeHHE OMOJIOTUU MTOYB U MEIUOPATUBHOTO NTO4YBOBeAeHUs. B. 1.
BepHanckuii 1 Hayka o mouBe, co3gaHue ydeHus o ouocdepe. JI.I'. Pamenckuit u
HAayajo arpo3KOJIOTNYECKOU TUIU3ALNH 3€MEIIb.

CoBpemeHHbIE MPOOJIEMBbl U METOJOJIOTUS MOYBOBeeHUS. JlocTHxKeHus u
npo0emMbl COBpeMEHHOTO nmoyBoBeaeHus. [louBoBenenue u counyM. buochepnas
rapajurmMa MOpPUPOJOIIOJIb30BAHUS U €€ pPOJIb B Pa3BUTUM IIOYBOBEACHUS U
semiuenenus. [IpuopuTeTsl M TEHOCHIMM Pa3BUTUS MHUPOBOTO IOYBOBEACHUS.
CoxpaHeHHe JKOJOTMYECKUX (YHKIUMA TIOYB Kak YCIOBHE ONTHUMAJIBHOTO
MIPUPOIAONIOIB30BaHMs. METOIbl HAYUHBIX UCCIIEIOBAHUN TTOYBOBEACHUS.

BriBeTpuBanue. Mecto nouB B cucrteme reocdep. BeiBeTpuBanue, 60ybI1on
TEOJIOTUYECKUN  KPYrOBOPOT  BEIIECTB. @dakTopsl  NOYBOOOPA30BAHUS.
[TouBooOpa3zyromue NopoJibl, UX MPOUCXOXKIECHUE U arpOo3KOJOTHYecKas OLCHKA.
Penved, xnumar, Ouosormyeckue (GakTopbl MOYBOOOPA30BaHUS, BO3PACT IOYB,
JeSATEILHOCTD YeloBeKa Kak (hakTop mouBooOpazoBanus. Mopdoiorus moys.

Mopdonorus mouyB, rpaHyJIOMETPUUECKUNH W MHUHEPAIOTMYECKUM COCTaB
noyB. Kiaccudukanus mo4s mo rpaHyjJoMeTpUYECKOMY cocTaBy. llepBuuHbie U
BTOPUYHBIE MUHEPAJIBI, IPOMUCXOKJICHUE U CBOMCTBA.

XUMHAYECKHM COCTaB TOYB M TMOPOJI, OPraHUYECKOE BEIIECTBO ITOYB.
Banoseili coctas 11oyB. Makpo- 1 MUKPO3JIEMEHTHI

[TormoTutenbHass CHOCOOHOCTh W (PU3UKO-XUMUYECKHUE CBOMCTBA IIOYB.
Bunbl nornotuTeasHOM cmocOOHOCTH TOYB; MOYBEHHO-TIOTJIOMIAIOIINNA KOMILIEKC,
€MKOCTh KaTHOHHOTO OOMEHa, CymMMa OOMEHHBIX OCHOBAHUM, BHJIBI NMOYBEHHOM
KUCJIOTHOCTH.. [IOYBEHHBII pacTBOp M  OKHCIHUTENBHO-BOCCTAHOBHUTEIBHBIC
IIPOIIECCHI B ITOYBAX.

CrtpykTypa, oOmue ¢puznueckue u (PU3MKo-MeXaHWYEeCKUe CBOMCTBA IMOYB.
duznyueckre U BOIHO-(PU3MUECKHE CBOMCTBA TOYB, BOJHBINA pexuM. [louBeHHBII
BO3yX U BO3JIYyLIHBIM PEKUM MOYB, TEILUIOBBIE CBOMCTBA U TEIUIOBOM PEKUM I10YB,
IJIOIOPOME TIOYB

Paznen 3. UcTopusi 1 METOA0JIOTHSI AaTPOXUMUM

YdeHus 0 nuTaHuM pacTeHul. Poiib Makpo- U MUKPOARJIEMEHTOB B MIUTAHUU
pacTeHuid. XUMHYECKHM COCTaB pAacTeHUW. BiMsHHE YCIOBHUM MHUHEPAIBHOIO
MUTAaHUS Ha CcojAepKaHue OENKOB, JXHPOB, YIJIEBOJOB H JAPYIHX BaXHBIX
OPraHUYECKUX U MUHEPAIbHBIX COEUHECHUU.

ConepxaHue ¥ COOTHOIIEHUE DJIEMEHTOB TMHUTaHUS B PACTCHUSIX.
bunomornaeckuii u XO035IMCTBEHHBIN BBIHOC MMATATEIbHBIX BEILICCTB



CEJIbCKOXO3SIICTBEHHBIMU  KYJIBTYpaMH, TIOHSITHE O KpyroBopoTre u OamaHce
BEILIECTB B 36MJIC/ICIINH.

CoBpeMeHHbIE MPEICTABICHUS O MOCTYIUIEHUH MUTATENIBHBIX 3JIEMEHTOB B
pacTeHusi. AKTMBHOE M TACCUBHOE TMOTJIOIIEHUE 3JeMeHTOB. M30upaTenbHOCTh
MOTJIONICHUS HOHOB PACTCHHUSIMH, (PU3UOTIOTHYCCKAs PEaKIusl cojieit (yaoOpeHuit).

3HaueHUE BHYTPEHHUX (DAaKTOPOB M BHEIIHUX YCJIOBHM B MUTAHUM PACTCHUN
M UX B3aUMOCBS3b. BiusHME KOHUEHTpalMu pacTBopa, ero pH, anTtoromusma u
CEeHEpru3Ma HOHOB, (PH3MOJOTMYECKON YpPaBHOBEUIEHHOCTH, TEMIIEPATYPHI,
BJIQYKHOCTH TIOYBBI U APYTUX (aKTOPOB HA MOCTYIUICHUE MUTATEIBHBIX 3JIEMEHTOB
B pacTeHus. TpeOoBaHUS PACTEHHM K YCIOBHUSM IMUTAHUS B Pa3jIMYHbIC MEPUOJIBI
ux pocra. [luHamuka TOTpeOJEHUS MUTATEIBHBIX BEIIECTB B OHTOICHE3E.
YcBoeHHE PACTEHUSIMM MUTATEIIBHBIX JJIEMEHTOB M3 TPYAHOPACTBOPUMBIX
COCIMHEHNH.

Mertoapl TOYBEHHOM M PACTUTENBHOM JUArHOCTUKH. KoMrIuiekcHas
JNUArHOCTUKa. Bru3yanbHass 1MarHocTuka. XMMUYECKasi JUAarHOCTUKA — TKaHEBas U
muctoBast. OyHKIMOHATbHAS TUATHOCTHUKA

CocraB nouBbsl. MUHEpanbHas U OpraHudeckas yactu nousbl. Coaep:kaHue
AJIEMEHTOB MUTAaHHUS B PA3IMYHBIX NOYBaxX. DOpMBI XMMUUYECKHUX COECAUHECHUHN B
MOYBE, B KOTOPBIE BXOJAT 3JIEMEHTBI MUTAHUS pacTeHU. OpraHunyecKkoe BENIECTBO
(ryMyc) TOYBBI W €ro 3HadyeHue s miogopoaus. Coaep’kaHUe MUTATEIbHBIX
BEIIECTB U UX JOCTYIMHOCTh PACTEHUAM B Pa3HbIX MOYBAX.

Buapl norinotuTenbHOM CIIOCOOHOCTH TOYBBI, MX POJIb BO B3aWMOJICHCTBUU
MOYBHI C y0OpeHusiMu. OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJICHCTBUS YI00pEeHUI
C ITIOYBOU.

3HaueHUE KHUCJIOTHOCTH, €MKOCTU TMOIJIOIIeHUs, OypepHOCTH, COCTaB u
COOTHOUIEHHUSI TIOTJIOIIEHHBIX KATHOHOB ITIOYBHI B TUTAHUE PACTCHUM.

ATpOXMMHYECKHE TMOKA3aTeIM OCHOBHBIX THUIIOB MOYB. ATPOXMMHYECKUN
aHaJu3 MOYB M OILICHKAa UX OOECIEYEHHOCTH AJIEMEHTAMHU MUTAHUS U1 PACTCHUM.
[ToTpeOHOCTh CENBCKOXO3IMCTBEHHBIX KYJIBTYpP B YAOOPEHUSIX U KOPPEKTHUPOBKHU
1103.

Pa3nen 4. UcTopusi 1 METOA0JIOTUSI MEJTMOPAIIUY

[IpupoaHO-X03s1cTBEHHBIE 30HBI PO, NX MennopaTuBHAs XapaKTEPUCTHUKA.
OCcoOEHHOCTH CEeThCKOXO3SUCTBEHHBIX MEIHOpaIliii B 30HAX HEIO0CTaTOYHOTO,
HEYCTOMYMBOIO M M30BITOYHOTO YBIAXKHEHUS. TpeOoBaHUS K BOJHOMY PEKUMY
No4B. DJIEMEHTHI pexuMa opolleHus. Bogusiil 6ananc opomaemoro nosns. Pacuer
OpOCUTEIIbHBIX W TMOJUBHBIX HOPM, CPOKOB IOJMBA. PacyeTr OpOCHUTENBHOrO
ruapomonyns. Buaslt mommBoB. UWcrouHmku  opomieHuss © - 0OBOJHEHUS.
[loBepxHOCTHBIE W MOA3€MHBIE BOAbl. Mcmosib30BaHME MECTHOTO CTOKA.
VYerpoiictBo mpynoB  u  Bomoxpanuiuml.  OmpeneneHue oObeMa mpyna.



['uaponoruueckuii pacder mnpyga u OOBEMOB MECTHOTO CTOKa. Y CTPOWCTBO
BOJIOIPOITYCKHBIX COOPY>KEHUM AJIs1 IPYAOB U BOJAOXPAHWINIL, UX SKCIUTyaTallHsL.
JloxneBaHue CEJIbCKOXO3SIIICTBEHHBIX KYJIBTYD. Knaccudukanus
JIOKJIEBAJIBHBIX YCTPOMCTB. OpOCUTENBHAS CETh NPU 0XKAeBaHUU. PacueT nonusa
NoKJIeBaHHeM. MMIynbCcHBHOE M MeIKoAUCHEpCcHOe AokaeBaHue. [IpuzemHoe u
NOJKPOHOBOE  JIOXKJAEBaHWE. BHYTpPHIOYBEHHOE, KalleJbHOE M  JIMMaHHOE
opourenue. OpoleHne CTOYHBIMU BOJIaMU M CTOKaMU YKMBOTHOBOTYECKUX (hepM.

Bua npome:xyTouHoii arrecTanuu (3K3aMeH, 3a4eT) dK3aMEH



AHHOTanus pado4eii MporpamMmsbl

Jucnuniauna « THCTpyMeHTalbHbIE METObI UCCIICTOBAHMSI
HanpasjeHue noaAroroBku: 35.04.04 Arponomus
npo¢uJib: 3amuTa pacTeHUI

KBAJTU(PUKAIUA: MATUCTP

IIeJIL: OBJIaACHHUC HHCTPYMCHTAJIbHBIMHA METOdaMHU HCCICOAOBAaHUA
paCTeHHﬁ, IIOYBBLI, ITIOYBCHHOM 6I/IOTI)I, OMOJIOTUYECKON AaKTUBHOCTH IIOYB U
(bOpMI/IpOBaHI/IC 3H3HPII>1, YMGHI/Iﬁ N IPAKTHYCCKHUX HABBIKOB IIPHUMCHCHUA
HHCTPYMCHTAJIbHBIX MCTOJ0B H&6JIIOI[€HI/I$I, yY4u€Ta U KOHTPOJIA paCIIpOCTPaHCHUA
INIOTHOCTHU, MHTCHCUBHOCTH PAa3BUTHA U, BPCAOHOCHOCTHU BPCIHBIX OPIraHU3MOB.

OO01mas Tpy10eMKOCTD 3aUeTHasl eTMHNIA/J4ac (akagemuuecknii) 3/108
Kparkoe conep:kanue TUCHMILIHHBI

Pasznes 1. OcHOBHBIE MeTOBI 0TOOPA NMPOO, MOATOTOBKHA MX K aHAJIM3Y.
Meroauku omnpeaejeHUusi PACHPOCTPAHEHUS] TNJIOTHOCTH, HHTEHCHMBHOCTH
pa3BuTHuA 00J1e3HEH U BpeauTeei

N3yuyuTh OCHOBHBIE METOJbI OTOOpa MpPOO, METOJUKH OIpPEACICHUS
pacnpocTpaHeHUs MIOTHOCTH, THTEHCUBHOCTH Pa3BUTHs OOJIE3HEN U BpEAUTEINEH.

OcBoUTH METO/IBI TOJATOTOBKU OTOOP MPOO K UX aHAIHU3Y.

Pasnen 2. WHCTpyMeHTAJIbHASl [MATHOCTHKA NOYBEHHOW OMOTBHI U
OMOJIOTMYECKOH AKTUBHOCTH MOYB

[To3HAaKOMUTBCS C UHCTPYMEHTAMU JIJIsi TMArHOCTUKW TIOYBEHHON OWOTHI U
OMOJIOTMYECKOM aKTUBHOCTH TOYB.

N3yunth TPUHIUIBI METOJOB, MNPUOOPHI U OOOPYIOBAHHE, TEXHUKY
IIPOBEICHUS UCCIIENOBAHUM.

Pasnen 3. UHcTpyMeHTA/IbHble METOAbI HCCJAEAOBAHMS PACTEHMH U
MOYBbI

[To3HAaKOMUTBCS C METOAAMU HUCCIIEA0BAHUN PACTEHUM U TTIOYBBI.

N3yunth TPUHIUIBI METOJOB, MNPUOOPHI U OOOPYIOBAHHE, TEXHUKY
IIPOBEICHUS UCCIIEAOBAHUM.

Pasnen 4. WHcTpyMeHTa/IbHbIe METOAbI HMCCJEI0OBAHUS B 3allHUTe
pacTeHnH



Ilo3HaKOMHUTBCA € METOJAMM HCCIENOBAaHUM B  3alIUTE PACTEHUU.
M3yunTh NOpPUHLMIBI METOAOB, MHpHOOPHI W 000pPYJOBaHHE, TEXHUKY
IIPOBENICHMSI UCCIIEJOBAHUM.

Bua npome:xyTo4Hoil arrecTanuu (3K3aMeH, 3a4eT) SK3aMEH



AHHOTanus pado4eii MporpamMmsbl

HNuconnimHa: «Teopetnueckoe 000CHOBAHNE arpOTEXHUYECKUX IPUEMOB
BBIPALIMBAHUS CEJIbCKOXO3SMCTBEHHBIX U IEKOPATUBHBIX KYJIbTYp»
HanpasJeHue noaroroBku: 35.04.04 Arponomus

npo¢uJib: 3amnTa pacTeHUI

KBaJM(PUKALUSA: MATUCTP

Hean: GopMupoBaHHEe TEOPETUYECKUX OCHOB M IMPAKTHYECKHX IPHUEMOB
MOJYy4YCHUS TapaHTUPOBAHHO BBICOKUX YpPOXKAEB CEJILCKOXO3SWCTBCHHBIX W
JIEKOPATUBHBIX KYJIBTYp, XOPOIIIET0 KauecTBa ¢ HAMMEHBIIIMMU 3aTpaTaMu Tpyaa 1
CPEACTB Ha UX IIPOU3BOJICTBO.

OO01mas Tpy10eMKOCTD 3a4eTHasl eTHHUIA/J4ac (akagemMuueckunid). 4/144
KpaTkoe cogep:xanue THCIIATITHHBI

Paszgen 1. buosornyeckue OCHOBbI TEXHOJOTMYECKHX NPHEMOB
BbIPANIUBAHUSA CEJILCKOX03SMCTBEHHBIX U IEKOPATUBHBIX KYJILTYP

Uctopus npoucxoxIeHus U pacpoOCTPaHEHHUE CEIbCKOX03IMCTBEHHBIX U
JIEKOPATUBHBIX KYJIBTYP

buonoruueckre 0COOEHHOCTH CETbCKOX035IMCTBEHHBIX U IEKOPATUBHBIX
KYJBTYP

Pa3znes 2. Teopernueckoe 000CHOBaHME TEXHOJIOTHYECKUX NPHUEMOB
BbIPpAIIIUBAHUSA

Knaccuduxkanus TEXHOJOTUYECKHUX MIPUEMOB BBIpAIIMBaHUS
CEILCKOXO3SIICTBEHHBIX U JEKOPATUBHBIX KYJILTYP

Metoabl, TMOBBILIAIOIINE  YPOXKAHHOCTh M KayeCTBO  MPOAYKIIUHU
CEILCKOXO3SIICTBEHHBIX U JEKOPATUBHBIX KYJIBTYP

Pa3gea 3. CoBpeMeHHbBIE TEXHOJIOTHH BbIPAIIIMBAHUS
CeJIbCKOXO0351iICTBEHHBIX U IEKOPATHUBHBIX KYJIbTYP

TexHoJIOruu BhIpalIMBaHUS TIOJIEBBIX KYJIbTYP

TexHOoJIOruu BhIpalIuBaHUS JEKOPATUBHBIX KYJIbTYP
Bua npome:xxyTouHOM aTTecTanuu (3K3aMeH, 3a4eT) DK3aMEH



AHHOTanus pado4eii MporpamMmsbl

JAucuunimaa «llemarorukay

HanpasjeHue noaAroroBku: 35.04.04 Arponomus
npo¢uJib: 3amuTa pacTeHUI

KBAJTU(PUKAIUA: MATUCTP

Heab: wu3ydyeHUs AUCHUIUIMHBI SBISAETCS  O3HAKOMIICHHE  MAarucTpoB €
TEOPETUUYECKUMH OCHOBaMH OOYy4Y€HUsT U BOCIMTAHMS, IOBBIIICHUE YpPOBHS
NEeAarorn4ecko KOMIETEHTHOCTH, OPMUPOBAHUE 1IEIOCTHOTO IPEICTABICHUS O
JUYHOCTHBIX OCOOEHHOCTSX YeJIOBeKa KakK (pakTopa YCIEIIHOCTH OBJIAJICHUS U
OCYLIECTBJICHUS UM Y4e€OHOM M NpoeCcCHOHANBHON IESATENbHOCTU, Pa3BUTHUE
YyMEHUM yuuTbCcs H S(PPEKTUBHO MPUHUMATH PEIICHHS C ONOpod Ha
NeJaroru4eckue 3HaHusl.

OO0mas TPyA0eMKOCTh 3a4eTHasi eIMHUIIA/Yac (aKaJeMudecKuii) 2/72
Kparkoe cogep:xanue 1y CHUILIHHBI

Pazpnea 1. «Ilexarornka kak Hayka»

Bo3HUKHOBEHWE W pa3BUTHEC TEIArOTHKH Kak Hayku. llenb, 3amaum, mpemmer,
oOvekT mnemarorukd. Cucrema menarorndeckux Hayk. CBsi3b TEJarorukud C
JpYrUMU HayKamMu. MeToasl memarornyeckux ucciaenaoBanuil. OCHOBHBIC
KaTerOpUHU IMeJarOTUKH.

OOpa3oBaHHBIM  YETOBEK HM  HENPEpPHIBHOCTH  oOpaszoBanus.  [lonsTue
HETPEPBIBHOCTh 00pa3oBaHUs». Llenhb M OCHOBHBIC MPHUHITUIIBI HETPEPHIBHOTO
oOpazoBanus. EnuHcTBO 00pa3zoBaHus U caMOOOpa30BaHMUs.

Buasl o6pazoBanus. YpoBHu o01iiero oopazoBanus. [Ipodeccruonanbpaoe
obpasoBanue. Briciiee oopa3zoBanue. Jlonmoaautensnoe oopasopanue. ®I'OCHhI.

Paspnen 2. «IIpoueccol 00yueHus: 1 BOCIUTAHUSD)

Hunaktuyeckue cucteMbl o0yuenus. llemu obOydenusi. ConepkaHue y4eOHOTO
nporecca. OcoOEHHOCTH BOCHHUTATENIBLHOIO IMpoiecca. JIMYHOCTH BOCHUTATEIIS.
CucteMbl BocmUTaTeIbHOTO Tporiecca. OOIIMe 3aKOHOMEPHOCTH M COJIEp)KaHUE
npolecca BOCIIMTAHUS.

CucteMa AMAAKTUYECKUX MPUHIMUNOB. [IpUHIUIT CO3HATENBHOCTH U AKTUBHOCTHU.
[Mpuamun  HarnsaHoctu oOydenws. [lpuHmun cucremarnmyHocT. [IpuHITUI
npoyHocTH. [IpuHnun Hayuynoctu. [IpuHIMD CBA3M T€OpUM C MPAKTUKOM. Meton
KaKk MHOTOMepHoe siBiieHne. Kimaccudukarus u comepKaHue METOJ0B O0yUYeHUSI.



Buner oOydeHus. u cTpykrypa ypokoB. Opranmsaius y4eOHOW IesSTEIHbHOCTH B
BY3E€.

Cnemuduka  npuHIUIOB  BocnuTaHusa.  OOIIecCTBEHHas  HAMPaBJICHHOCTh
BOCIUTAHUA. JIMYHOCTHBIM ITOAXOA. ENWMHCTBO BOCHUTATEIBLHBIX BO3JICHCTBUMU.
MeTtonpl u ipuembl BocriuTanus. Kimaccudukarus MeTo10B BociuTanus. MeTo bl
dbopMHpOBaHUS CO3HAHWUS JUYHOCTA. METONbI OpTraHMU3aIluu JIeITCILHOCTH.
Metonabl CTUMYITUPOBAHUSL.

Bua npome:xxyTouHoii arrectanuu (3K3aMeH, 3a4eT) 3a4eT



AHHOTanus pado4eii MporpamMmsbl

JucuunanHa «AHaATOMUSI U MOPGOJIOTHS paCTEHUM
HanpasjeHue noaAroroBku: 35.04.04 Arponomus
npo¢uJib: 3amuTa pacTeHUI

KBAJTU(PUKAIUA: MATUCTP

Hean: npuobpeTeHne CTYyIeHTAMUA TEOPETUICCKUX 3HAHUN 0 MHOTOOOpa3uu
MHUpa pacTeHUH, O CTPOCHHMU UX BEreTaTUBHBIX M T'E€HEPATHUBHBIX OPIaHOB,
HEO0OXOMMBIX JIJISI UCTIOJIH30BAHUS B CEITLCKOM XO3SHUCTBE.

OO01mas TPy10eMKOCTD 3a4eTHAasl eTHHUIA/9ac (aKkageMudeckuii) 2/72
Kpatkoe coaep:kanne TUCHHIIMHBI

Pa3nes 1. AHAaTOMUSI CEMEHHBIX PacTeHUI

Kpatkue cBeieHus: U3 MCTOPUH LIUTOJIOTUU. METObl HCCIIEOBAHUS KIIETKU.
PaznooOpa3zue kinetok. KomnonenTs! kietku. CocTaB MpOTOIUIACTa: LUTOIIA3Ma,
IJIa3MajieMMa, TOHOIUIACT, THaJUIoIUIa3Ma, JHAOIUIA3MATHYECKUN PETUKYIIYM
(3HIomIa3MaTuyeckas ceTh). Pubocombl. Anmapar ['oasmxu. CdepocoMsl.
JIuzocombl. Mutoxouapuu. [lnactuasl. Anpo. SAnepunas o6onouka. HykneoTuasl.
Snpeiko. Jlenenue sapa u kietku. Muto3. Amuros. Meiios. [IpousBoaHsie
npoTtoruiacta. Bakyonb. XMUMUYECKHIl COCTaB KJIETOYHOTO COKa. AJIEMPOHOBBIE
3epHa. Kpaxmanbaele 3epHa. Kamnm sxupHoro wmacna. CTeHKa  KIETKH.
[Lmazmonecmel. I1oper.

Hcropust pa3BuTust ydeHus O TKaHsAX. OCHOBOIIOJIOKHUKH Hayku — M.
Manenmuru  u H.  I'pro.  Krnaccudukamuss ~ pacTUTENbHBIX  TKaHEH.
Mepucremarnyeckue TkaHu. llepBuynas u BTopuyHas MepucreMa. BepxymeyHas
(anukanpHasi) MepucrteMa. bokoBas (yatepanbHasi) MepucteMa. BcraBouHas
(uHTEepKaNApHas) MmepucteMa. PaneBas (TpaBmaTuueckas) mepucrema. [lokpoBHbIE
TkaHu.  Onuaepma. [Ipo6ka. Kopa  (putumom).  OCHOBHBIE  TKaHU
ACCUMWISIMOHHAS, 3alacarollas, IMOrJOMIAIas IMAPEHXUMBbI, a’pOXUMa.
Mexannueckue Tkanu. Komnenxuma. Cxnepenxuma. [IpoBogsiuue tkanu. Cocynbl
(Tpaxen) u Ttpaxeuabl. CutoBuiHbie TpyOku. [lpoBonsmme myudku. IIpoctele,
CIIOXHBIE, OOIMEe W COCYIUCTO-BOJIOKHUCTHIE MYy4YKU. BblIenurenbHble TKaHU.
Mneunuku. BergenurensHele kieTku. JKenesuctele BOJIOCKH. HekTapHUKH.
TunoTonsl.

Pa3znes 2. MopdoJiorusi ceMeHHbBIX pacTeHuil



Hctopusi m3ydeHus BereTaTHBHBIX opranoB. Cummerpus. [lonspHOCTS.
['ereporponusm. Metamop¢uznpoBaHHbIE (BUIOM3MEHEHHbIE) opranbl. KopeHs.
PaznooOpa3ue xopueil. KopHeBasg cucrema. MHKpPOCKONMYECKOE CTPOECHHUE.
[lepBuuHOE M BTOPUYHOE CTPOCHHE KOpHA. MeTaMoppu3NpOBaHHBIE KOPHHU.
3amacaromue KopHH. Mukopussl  (rpubokopens). KiyOenpku. Crebens.
Makpockonuyeckoe M MHUKPOCKOMMYEcKoe cTpoeHue crebns. Ilepsuunoe u
BTOPUYHOE CTPOCHHE CTEOJIsI OCOOCHHOCTH CTPOEHUsS CTEOJIT OMHOMOJBHBIX U
JBYJOJBHBIX MOKPBITOCEMEHHBIX pacTeHui. JIucT. MakpOCKONUYECKOe CTPOECHHUE.
Pasmep nucrta. @opmanuu nuctbeB. ['etepopmmusa. Yactu nucra. XXunkoBanue.
PaznooOpa3ue JIMCTHEB. Mukpockonuyeckoe CTPOCHHE. [ToGer.
Makpockonnyeckoe  crpoeHue. Yactu  mobera.  Meramepus.  Ilouka.
Jlucropacnonoxkenne.  Hapacranme.  BerBnenme.  Hampasnenme — pocra.
MetamopduzupoBannbsie noderu. Kopuesuie. KinyOenb. Hanzemuslil CTONOH.
JlyxoBuna. Komtouku. Ycuku. @uinoknanuu. JIopune anmaparsl.

Hcrtopusa onmcanus nerka. Ctpoenue nerka. OKOJONBETHUK. AHAPOLEH.
['mueueit. ®opmyna u paumarpamma 1Berka. Comserne. Knaccudukanus.
Onbuienne.  OmiogoTBopeHue.  MakpocnoporeHe3.  MaracnoporeHes U
oOpazoBanue 3apojapimieBoro memka. Cewms. Kiaccupukauus cemsH. [lnon.
Crpoenue. Knaccudukarusi. Pacripoctpanenue miooB u ceMmsiH. Pa3zMHoxeHHE
pacTeHuii. BeretaTuBHOE M MOJIOBOE pPa3MHOKEHHUE.

Bua npome:xxyTouHol aTrectanuu (3K3aMeH, 3a4eT) 3a4eT



AHHOTanus pado4eii MporpamMmsbl

Jucuuniauna: «OCHOBBI yIIPaBICHUS MEPCOHATOM
HanpasjeHue noaAroroBku: 35.04.04 Arponomus
npo¢uJib: 3amuTa pacTeHUI

KBAJTU(PUKAIUA: MATUCTP

Hean: popmupoBanre TEOPESTUUCCKUX 3HAHUHN U TIPAKTUICCKUX HABBIKOB TIO
YIIPABJICHUIO IIEPCOHAJIOM Ha IPEAIPUATHSAX.

OO01mas TPyI0eMKOCTh 3aUeTHasl eJHHuIa/yac (akagemuuecknii) 3/108
Kpatkoe coaep:kanne TMCUUIIMHBI

Pasznen 1. Teoperuko-punocopckue U  KOHIENTyaJIbHBIE  OCHOBBI
YIPABJICHUS TIEPCOHATIOM.

Teopun ynpasnenus nepcoHanoMm. KoHuenuuss ¥ ONpUHOUOBI OCTPOEHUS
OpraHU3allMOHHOM CTPYKTYPHI YIIPABIECHUS [IEPCOHAIIOM.

OcHOBBI (pOpMHUPOBAHUSI CHUCTEMBI YINpaBICHUS MepcoHanoM. DyHKUIUU
YIPABJICHUS IEPCOHATIOM.

Pazgeua 2. TexHo/10rusl ypaBJIeHUs IEPCOHATIOM B OPraHU3alUu.

TexHoJsiorust HaiiMa, OLIEHKU U 0TOOpa repcoHaa.

Texnonorus ynpasnenus npodopUeHTAIMEH, ananTtanue u oO0ydyeHueM
NIEpCOHAA.

Bua npome:xxyTouHoii aTrecTanuu (3K3aMeH, 3a4eT) 3a4ET



AHHOTanus pado4eii MporpamMmsbl

Nucuuniauna: « CoBpeMeHHbIE TPOOJIEMbI AT POHOMUM
HanpasjeHue noaAroroBku: 35.04.04 Arponomus
npo¢uiib: 3anmra pacTeHUM

KBAJTU(PUKAIUA: MATUCTP

Heab: paTeb MarucTpaMm IpejcTaBI€HHE O IMpoOjeMax arpoHOMUM Ha
COBPEMEHHOM JTare pa3BUTHUS CEIbCKOT0 XO35MCTBA.

OO0mas TPyA0eMKOCTh 3a4eTHasi eAMHNIA/Jac (akagemMuueckuii) 3/108
Kpatkoe conep:kanue aAuCHUNTHHBI

Pasznen 1. «BBeaenme. AJanTHBHbIE TEXHOJOTMM  BO3JeJIbIBAHUS
CeJIbCKOXO03SIIICTBEHHBIX KYJIbTYP»

OO0ocHOBaHME TEXHOJOTMYECKUX IPHUEMOB MPEANOCEBHON 00paboTKU
IIOYBBI, 11O0CEBAa U yxoja 3a pacTeHussMH. Hopwmbl, criocoObl, Cpoku moceBa, Kak
3ayior yposkas. BwiOop croco6oB yoOopku yposkas. Cnernuduka opraHuzanuu
yOOpOUHBIX paboT, 0COOEHHOCTH MEPBUYHON MEpepadOTKU MPOAYKIMHU, 3aKIaaKa
HAa XpaHEHHE U PEKUMBl XpaHeHUs C/X mnpoAykuuu. Komriuiekc MaiuH,
HEO0OXOAMMBIN JUIsl TEXHOJIOTMH BO3AEISIBAHUSA C/X KYJIbTYP B OTKPBITOM TPYHTE.
TexHonornu BO3/AENBIBAHUS OBOLIHBIX, 3€JCHHBIX, JEKOPATUBHBIX KYJIbTYp H
rpu6oB. IIporpamMmmupoBaHue BO3MOXHOTO YPOBHSI YPOXKaWHOCTH C/X KYJBTYp B
3aBUCUMOCTH OT OCOOEHHOCTEH KyJIbTUBAIMOHHBIX COOpYyX)eHuu. PazpaboTka
COBPEMEHHBIX MOJAXOJI0OB K MOJEIMPOBAHUIO TEXHOJIOIMUYECKUX OCOOCHHOCTEH
BO3JCJIBIBAHUSL  C/X  KyJIbTyp B  3amuiieHHoM TpyHTe. (OOOCHOBaHUE
TEXHOJIOTUYECKUX  MPUEMOB  OOpabOTKH  TMOYBOTPYHTOB  (XMMHUYECKas,
TepMuYecKas, OMoJorudeckas u jap.), IoceB U yxoJ 3a pacteHusiMu. OcoOeHHOCTH
oceBa M TMOCAAKM B 3alIUILIEHHOM TIpyHTe. DKOHOMHUYEeCcKas 3((HEKTUBHOCTH
KyJIbTUBALMOHHBIX COOpYXeHU. CEe30HHOCTh 3alUIIEHHOro rpyHra. Komruiekc
MallMH, HEOOXOIWMBIM NI TEXHOJOIMHM BO3JAENBIBAHUA C/X KYJIBTYp B
3aIMIIEHHOM TIpyHTe. [lyTM COBEpPIIEHCTBOBAHMS M ONTHUMHU3ALMU TEXHOJIOTUI
HKOJIOTUYECKOTO 3eMJIEAENNS B 3alIUIIIEHHOM IPYHTE.

Paznen 2. «cnoan3oBanue ®AB (pusnosiornyeckue aKTUBHbIEC BelleCTBA) U
X CHHTETHYeCKHX AHAJIOr0B B PACTEHHEBO/CTBE»

OCHOBBI 3alUTHl PACTEHUW, a TAaK)K€  MEPONPUATHSA MPEIOTBPALLAIOIINE
MOSIBJIICHHE U PAaCIpOCTpaHEeHHEe BO30yauTeneil 6oae3Hel, BpeauTeneil 1 COpHIKOB
WIM UX OrPAHMYEHHE HAa 3KOHOMHMYECKH JOIMYCTUMOM (HE3HaYMMOM) YpPOBHE



(mpeBeHTUBHBIE WM mpodunaktudeckue Mepsl). OOOCHOBaHHE MPUMEHEHUS
NPSIMBIX WJIM TEPANEBTUUYECKUX MEPONPUATHI B O0phOE C BpeAHBIMU OpraHu3MaMu
(xumudeckue, Qu3NYecKue, OHOJOTHYECKHE, OMOTEXHOJIOTHYECKHE), KOTOpbhIS
MOTYT OBITh HaIlpaBJi€Hbl MPOTUB OTACIbHBIX BPEIUTENCH WIM TPYHI BPETHBIX
OpPTaHU3MOB C IIEJbI0 CHWKEHUS pa3Mepa TOIMYJSIIIUN 10 YPOBHSA, IPU KOTOPOM
HPKOHOMHYECKH 3HAYMMBIE TIOTEPH HCKIIOYAIOTCS. YPOBEHb W BEIWYMHA TIOTEPb,
BBI3BAHHBIX BPEOUTEISIMU, OOJE3HSIMU U COpHSIKaMH, Kak 0000maromuii
nokasarenb (UTOCAHUTAPHOTO COCTOSHUSI CEIBCKOTO XO3SfHCTBAa B CTpaHax,
permoHax u xossictBax. MHTerpupoBanHas 3ammra pacteHuid. Kapantun
pacTEHU.

[lonoxuTtenbHble  aCMEKThl ~ AaKTUBHOTO  TMPUMEHEHUS  HUTPATOB.
OTtpunarenbHble MOMEHTHI AKTHBHOTO TPUMEHEHHs HHUTPaToB. OCOOECHHOCTH
NPUMEHEHHUs YIOOpPeHHH Ha OCHOBE aHajn3a COCTOSHHUSA TUIOJAOPOAMS TOYB M
YPOBHSI WX TPOAYKTUBHOCTH. BOCIPOM3BOACTBO IUIOAOPOAMS TIOYB 3a CYET
IKOJIOTUYECKH OOOCHOBAHHOTO MpPHUMEHEHUs yaoOpeHui. Jlo3pl U CIoOcoObI
npuUMeHeHus ynoopenuii. OnpeseneHre HopM yI00peHui Mo KyJIbTyphl C y4eTOM
30HAJBHBIX OCOOEHHOCTEH. MeTonbl OO0OCHOBAHHMS CHUCTEMbl TPUMEHEHUS
yIOOpPEHU C y4eToM NPUPOAHO-KIMMATHUYECKUX M XO3SHUCTBEHHBIX YCIOBHM.
KowMrieke ManmmmH 1 MEXaHU3MOB JJISI BHECCHHSI MUHEPATbHBIX M OPTaHUYECKHUX
ynoOpenuit.  IlpumeneHue  OMOJOTMUECKUX  yAOOpEHUN.  DKOJOTHUYECKHE
TpeOOBaHMS K TPHUMCHEHHUIO YAOOPEHHWH M JOMYCTUMBIE YPOBHHU COJCpKAHUS
HUTPATOB B TPOAYKIIMU PACTCHHEBOJCTBA M IMYTH WX CHIKEHHS. HakoruieHue
AJIIEMEHTOB TSDKEJIBIX METAJJIOB B TMOuYBe M pacTeHusix. CrocoObl mojiepKaHus
HKOJIOTUYECKOTO PABHOBECHS JJIsI MIOBBITIICHUS MPOIYKTUBHOCTH 3€MJICCIIHS.

Paznen 3. «CoBpeMeHHbIE MeTOAbl CeJIeKIIMM W  CEMEHOBOJACTBA
CeJIbCKOXO03SIIICTBEHHBIX KYJIbTYP»

OCc00EHHOCTH TEXHOJOTUN BO3JICIBIBAHUS CEIBCKOXO03IHCTBEHHBIX KYJIBTYP
B OTKPBITOM M 3aIllUIIEHHOM TpyHTe. OOOCHOBaHHME MPUMEHEHHUS METOAOB ydeTa
BOKHBIX OMOMETPHUYECKUX TOKaszaTeled B pasiaudHble (peHomornyeckue ¢asbl
pa3BuTHs pacTteHus. Pa3paboTka Mojeneld TMOCTAaHOBKHM — OHOJOTUYECKOTO
skcriepuMenTa. OOOCHOBaHHME HOPM, CIOCOOOB, TJIYOWHBI, CPOKOB IIOCEBa U
arpOTEXHUKU H3y4YaeMbIX KyJIbTyp. MeToapl W CHOCOOBI TOATOTOBKH CEMSH.
TexHOoMOTHYECKHE MpUeMbl 00paOOTKHU TIOYBHI, ITOCEBA U YXOJa 32 PACTCHUSMH C
Y4€TOM HKOHOMHYECKUX 3aTpar, OHOJOTMYECKUX OCOOEHHOCTEH COpPTOB,
NPEIIIIECTBEHHUKOB U Ip. MeTobl yuera ypoxkas. OnpeaeneHne SKOHOMUIECKON
3¢ (HEKTUBHOCTH C YYETOM BCETO KOMILIEKca 3aTpar. MaTemaTtudeckas o0paboTka
PE3YJIBTaTOB PKCIIEPUMEHTA.

Krerounast cenexknus ¥ MHUKPOKJIOHATHHOE PAa3MHOKEHHE DPACTCHHH —
HOBBIM TOJXOJ K TPATUIIMOHHOMY 3€MJICJICTNIO. TEeXHOJOTHS BBIACICHUS U



KyJIbTUBUPOBAHUSI PACTUTENIbHBIX TKaHeil. Mcrnoiap30BaHHE METOAOB KYJbTYpbI
TKaHU YISl TIOJIyYeHUS] MHOTOUYMCIICHHBIX MOMYJIALNN, UACHTUPUKALIMK U 0TOOpa
JUHUN C XO3SUCTBEHHO IICHHBIMH MpU3HAKaMH (MIOBBIIIEHHOW CKOPOCTHIO
dboTocUHTE3a, YCTOMYMBOCTBIO K 3acojieHut0 U  Oosne3HsMm). [lomydenwue
PEreHEpaHTOB U UX KIOHUPOBAHUE.

Bua npome:xxyTo4Hoi arrecTaiuu (3K3aMeH, 3a4eT) 3a4eT
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Pasznes 1. CTparerusi ¥ TAKTHKAa COBPEMEHHOM 3allIUThI PaCTEeHUIA.

[1epBbLi JTarn BHEIPEHUS 3aIUTHBIX MEPOIIPUSITUI.
KomrutekcHbIe(TpaAUIIMOHHBIE) CHUCTEMBI 3alllUThl pacTeHuil. X 1eb M TaKTHKa
VICMOJIb30BaHUs CPEJICTB 3alUThI. [ losioykuTenbHbIE M OTPULIATENTHHBIE CTOPOHBL

Bropoii sTanm coBeplIEHCTBOBaHMSL 3alMThl pacreHuil. Llenb M TakTHKa
MPOBEICHUS 3alIUTHBIX MeporpusiThii. CpencTBa 3aiuThl.

Tpernii sTanm COBEPIIEHCTBOBAaHUS 3alMThl pacTeHuil. OCHOBHasl 3amada.
TakTrKa UCTIONIB30BAHUS 3AIUTHBIX MEPOIIPUSITUI. ACCOPTUMEHT CPEJICTB 3aIUThI

Pasznea 2. [Ipopuiiakrnyeckne MeTOAbI 3alIIUTHI PACTEHUH

OpraHn3aiMOHHO-XO35MCTBEHHbIE MeponpusaThs. IlyTh W HCTOYHUKH
3apaKEHUS M 3AaCOPEHMsI IIOYBBI M IIOCEBOB CEIBCKOXO3SMCTBEHHBIX KYJIBTYP
BpeAHbIMU opraHu3MamMu. CrnocoObl XpaHEHUS OpPraHUYECKUX YIAOOPEHUH.
Tepmuueckoe 00€33apaXMBaHUE OTXOJOB, TIOJy4aeMbIX IPU MEPBUYHON
00paboTKe 3epHa M UCIOJIb3YEMbIX JUIsI CKApMJIMBAHUS >KUBOTHBIM. OKalllMBaHHe
JIOpOT, XO3SWCTBEHHBIX M IPOU3BOJCTBEHHBIX NIOCTPOEK, KAMEHOK, JIMHUAU
JJIEKTpONIEpENAadY, OPOCHUTENBHBIX M OCYIUWUTENBbHBIX KAaHAB, MECT XpaHEHUs
OpTraHUYECKUX YIOOpEHHIA. ObopynoBanue yOoopouHOI TEXHUKHU
OPUCTIOCOOCHUAMH Uit cOopa TIOJNOBBI W CeMsiH COpHsKOB. OuucTka
no4yBOOOpa0aTHIBAIOIIMX MAIIMH M TPAHCIOPTHBIX CPEJICTB OT CEMsSH U
BEr€TATHUBHBIX OPraHOB pPa3MHOKEHHMS COPHBIX pACTEHUHM U BpPEIUTEIICH.
O6opynoBanue (GpuIbTpaMHU BCACBIBAIOLIUX IIJIAHTOB MEPEKAYMBAIOIIUX HACOCOB
BOJYy MW HAaBO3HYIO KWy Ha moJis1. BHenpeHWe yCTOWYMBBIX COpPTOB
BO3JIETBIBAEMBIX B  XO034McTBE KynbTyp. Opranusanus CEMEHOBOJACTBA U
oOHOBIIeHUs1 cOpTOB. DUTOCAHUTApPHAS OLIEHKA BBO3UMOM B XO3SIMCTBO MPOIYKIIHH



pacTeHUEBOACTBA. BbIsBIEHHE MECT CKOIUIEHUs Tpbi3yHOB. (0cienoBanue
3AIIUTHBIX JIECOMOJIOC, JIEKOPATHUBHBIX HACAXICHUMN, 3€PHOTOKOB W XPaHWJIUIILL
pPacTEeHUEBOAUECKOM MTPOAYKIUU

®duTocaHuTapHas OLEHKA CEBOOOOPOTOB, BHIOOpP JYUIIUX C TOYKH 3PEHUS
3aIIMTBl PACTEHUN NPEALIECTBEHHUKOB, NEPUOAA BO3BpALCHUsA KYJIbTYpPbl Ha
IpPEKHEE MECTO, 0OOCHOBAHHME BBEJIEHUS B CEBOOOOPOT MPOMEXKYTOUHBIX KYJIbTYP.
Brei6op cucreMbl 00pabOTKM TMOUYBBI B CBS3M C (PUTOCAHUTApHOM CUTYyalHEH.
Onenka HEOOXOAMMOCTH U AI(PGEKTUBHOCTH TEXHOJIOTHUYECKHX IMPHUEMOB
00pabOTKM TIOYBBI, HAMpaBJICHHBIX Ha OOpbOYy C BpPEIHBIMH OpraHU3MAMHU
(TOBCXO0BOE U TOCJIEBCXO/J0BOE OOPOHOBAaHUE, KYJIbTHUBALMS B MPEANIOCEBHOM
NEPUOA, MEXTYpsAIHbIE 0OPaOOTKH, TYLUICHUE *KHUBbS AUCKOBBIMU U JIEMEIIHBIMU
JYIIUIbHUKAMU, TUCKOBAaHHE, NTyOOKOE PBHIXJIEHUE, OTBAJIbHAS BCIAIlIKa, HAPE3Ka
oopo3n u np. OnTumanbHas cucrema yjaoopeHus. CrnocoObl TOATOTOBKU CEMSH U
IIOCAJOYHOr0  MaTrepuaja. YTOYHEHHE ONTUMAJBHBIX CPOKOB IIOCEBa B
COOTBETCTBHUM C BUJIOBBIM COCTABOM BPEIHBIX OPraHU3MOB, HOPMBI BBICEBA, CXEMBI
noceBa (Mocaaku), TIyOuHBl 3ajenku ceMsiH. OOOCHOBaHME MPUEMOB yXona 3a
KyJbTypOM, IOBBIIAIOIIEN €€ YCTOMYMBOCTH K BPEAHBIM OpraHU3MaM.
Omnpenenenre oNnTUMaIbHBIX CPOKOB M CIIOCO0OB YOOpKH yposkas. OOKalIMBaHUE
KpaeBbIX NOJIOC MoJiAl. KOMIOCTHMpOBaHME PACTUTENBHBIX OCTATKOB M OTXOJOB
IIPOU3BOJICTBA NMPOAYKLIHUH PACTEHHEBOACTBA. ONEHKAa BO3MOXHOCTH COKUTaHUS
CTEPHU 3€PHOBBIX KYJIBTYD.

OKOJIOTUYECKOE W COLMAIBHOE 3HA4YEHWE BBIPAIIMBAHUS YCTOWYMBBIX
COPTOB CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP B XO3SIMCTBE. Y CTOMYMBBIA COPT — Kak
dbakTop peryaupoBaHHs YMCICHHOCTH OPTraHW3MOB B arpooOuoiieHo3e. OCHOBHBIC
HAlpaBJIEHUS! B CEJEKLUUU CEIbCKOXO3AWCTBEHHBIX KyIbTyp. TpeOoBaHus,
IPEABABIAEMBIE K COBPEMEHHBIM COPTAM  CEJIbCKOXO3AMCTBEHHBIX KYJBTYP.
YcroitunBeie K BpeauTeNIsiM U 0OJIE3HSIM COpPTa MOJIEBBIX, OBOIIHBIX U IJIOJOBO-
AroaHblx KyibTyp. Coprocmena. ['eHernmdecku MoauuUMpOBaHHBIE COpTa
CEIBCKOXO3SIMCTBEHHBIX KYJIBTYp, IPUYMHA YCTOWUYUBOCTH, 3HAUEHUE UX B 3aAIIUTE
PACTEHHU. DKoJiornyeckas OLICHKA BBIPAL[UBAHUS TEHETUYECKU
MOAU(PUITUPOBAHHBIX KYJIBTY].

3HaueHUE KapaHTUHHBIX MEPONPUSITUI B COXPAHEHUU PACTUTEIIBHBIX
OoratcTB cTpanbl. Llens u 3amaun kapanTuHa pactenuii B PO. OpranuzanuonHas
CTPYKTypa KapaHTWHa pacteHud B P®. Opranuzanus BHEIIHETO KapaHTHHA
pactenuii. OpraHusanus BHYTPEHHEro KapaHTHMHA pacTeHHil. OTBETCTBEHHOCTh
PYKOBOJWTENEH MHUHUCTEPCTB, BEIOMCTB, OpraHU3alMi, XO35UCTB U TpaxkaaH 3a
HapyLIEHUS KapAHTUHHBIX ITPABUII.

Pasnen 3. UcTrpeOuTe/ibHbIEe METOBI 3AIIUTHI PACTEHU I
[Ipuembl peamu3ali MEXAaHWUYECKOr0 MeTona (JIOBYME MOosca, JIOBUHE



KaHaBK{, MPUMAaHKH, JIOBYIIKH, OTPSXMBAaHHE JIEPEBbEB WM KYCTOB, Cpe3aHHe
3UMYIOILMX THE3]T OOSIPBIIIHUIIBI U 371aTOTy3KH, COOp 3UMYIOIIMX THE3/ KOJIbYaTOro
M HEMapHOTO IIEJIKONPSJIOB, BBUIOB 0aboO4YeKk Ha Opomfllyl0 MaToKYy,
(uTocaHuTapHasi o00pe3ka JepeBbEB, (DPUTOCAHUTApHASI IPOYUCTKA IIOCEBOB,
yAaJIeHUE TPOMEKYTOUHBIX PACTEHUI-X03s51eB BO30yauTeNel Ooje3Hel pacTeHuid,
MEXaHUYECKOE YHUUTOKEHHE COPHSKOB (OOpOHOBaHUE, KYJbTUBAIMS, MOThLKEHUE,
pyuHas npornoska). Chepbl NpUMEHEHHUSI, TEPCIEKTUBBI PA3BUTHSL.

[Tprems! peanuzanuy (U3UIECKOTO METO/Ia (BBICOKAsl U HU3KAas TeMIlepaTypa,
CBET, BJIXHOCTb, PAJHOAKTUBHOE M3ITyUY€HHE, TOKA BBICOKOM YacTOTHI M BBICOKOTO
HanpspkeHus).  lIpakThHdeckoe WCHOb30BaHUE — (PU3MYECKOIO METOAA  ITyTeM
MPOTrPEBaHUsI CEMSIH OBOIIHBIX KYJBTYp, paccaibl 3eMISIHUKU, MPOTapUBaHUS
MOYBBI, TEPMUYECKOTO 00€33apaXUBAHUSI CEMSIH 3€PHOBBIX KYJBTYP, CYIIKA H
OXJIAKIACHHUS XPAaHSIIErocsl 3€pHa, MCIOJIb30BAaHUS LIBETHBIX KJIEEBBIX JIOBYIIEK,
reHeparopoB Toka YBY, orueBoro croco6a 60pbObI ¢ COpHSIKaMH, 00KUTa IITIAJIEp U
1p. Cdepbl IpUMEHEHUs, IEPCIEKTUBBI Pa3BUTHSL.

OOBEeKTBI, UCIIOIB3yEMBIE OHOJIOTHUYECKUM MeTo/IoM. Harnpasnenust (akTuBHOE
MPUMEHEHNE, UCIIOIb30BAHME MOJIE3HBIX OPraHU3MOB €CTECTBEHHBIX MOMYJISILUN) U
CHOCOOBI HCIIONIb30BaHUSl OHOJIOTMUECKUX AareHTOB (OINpPBICKMBAaHUE, BHECEHHE B
MOYBY, MPEANIOCEBHAsI 00pabOTKa CEMsH, CE30HHAsI KOJIOHM3ALMsl, BHY TpHUapealbHOE
paccerneHue, MHTPOAYKLUMS M aKKIMMaTu3alys, OXpaHa M CTUMYJIHPOBaHUE
aKTMBHOCTH TIPUPOAHBIX TIOJIE3HBIX OPraHM3MOB). TEXHOIOTHMH WCIIOIB30BAHMS
OMONIOrMYecKuX cpeacTB B arpoduoreHo3ax. Cocrosaue ounomerona B PD. Chepol
npuMeHeHus1. [lepcriekTUBBI pa3BUTHSL.

Cymmocts Meroaa. Ilytu momydeHust AeEeKTHBHBIX pac BpeauTenen
(cemekumst 1 OTOOpP pac C CaMKaMH, HECIIOCOOHBIMHU OTKJIaIbIBaTh SIMIlAa B MeECTa
TPAIUIIMOHHON OTKJIAJIKUA SIUI, OCOOSMH C HApYyIICHHHIM POTOBBIM araparoM, C
npeoOIajaHeM CaMIIOB; CKpEIIMBaHUE OCOOEH OJTHOTO BHA, OOUTAIOLIMX B PA3HBIX
KIIMMAaTHYCCKUX 30HaX (IMTOJOTHYECKass HECOBMECTUMOCTh) C TOJyYeHHUEM
MOTOMCTBA, OECIUIOAHOIO WM HECIOCOOHOTO BIIa/1aTh B Marnay3y Mpy HACTYTJICHUN
HEeOJIaronpuATHBIX YCJIOBHUM; paJMOAaKTMBHAs WM XEMOCTEpWIIM3alUsl Oco0eil ¢
MOCTICAYIONIAM  BBITYCKOM HMX B arpoOHoIleHO3bl. (h(HEKTUBHOCTh METOJA.
Bosmoxknbie otpunatenbHble nocnenctsus. Cdepbl npumenenus. [lepcrieKTuBbI
Pa3BUTHSL.

CymHocte  Metoma.  Krnaccudukaimsi  CpeACTB  3alllAThI  PacTEHUM.
[IpenapatuBHble (popmbl necTUUAOB. CpOKM U CIOCOOBI  MCIOJIb30BAaHUS
MIECTUITMIOB. PeriiaMeHThI MCTIONB30BaHMsI TIECTUIMIOB. MECTO U POJIb XUMHUECKUX
CPEJICTB B OOIIECH cUCTEME 3aIUTHBIX MepornpusiTiid. O60CHOBaHHE HEOOXOIUMOCTH
PUMEHEHUS XAMUYECKMX CpPEIACTB 3ammThl pacreHuit. IIpenmyniecrsa
XAMHAYECKOTO METOJIa 3allUThl pacTeHui. OTpHUIaTEIbHBIE CTOPOHBI XUMHUYECKOTO
MeTO/a 3alllThl pacTeHWil. BHOJOrMyecky axkTHBHBIE BelIeCTBA (aTTpaKTaHTHI,
pETEIJICHThI, XEMOCTEpWISIHTbL, WHTUOUTOPHI  CHUHTE3a XUTHWHA, AaHaJOIH
IOBCHWIHLHBIX TOPMOHOB (TOBEHOHIBI), Ae(OIMAHTHI, JECUKAHTHI). MexaHu3arus
WCITOJIB30BAHMUST XMMHUYECKUX CPEICTB 3aIWTHI pacTeHni. Pacuer skoHOMMUYECKOU
3(pGEKTUBHOCTH HCIOIB30BAHUS XUMHUYECKUX CPEACTB 3alUThl pacteHuil. [lytu
MOBBIIICHUST A(DPEKTUBHOCTH M OE30MACHOCTH XWMHUYECKOTO METOAA 3allUThI
PacTEHUM.



Paznen 4. Ilyrun noBbimennsi 3¢pGeKTUBHOCTH U 0€30MMACHOCTH METOA0B
3alUTHI pPACTeHUI

Bo3MoxHbIE OTpHUIIATENBHBIE TMOCIEACTBUAS WX HaApyLICHWs W IyTU
MOBBIILICHUS duTOCaHUTAPHOI 3¢ HEKTUBHOCTH. [Iytn MTOBBIIICHHS
3¢ (HEeKTUBHOCTH OMOIOTUYECKOT0 MeTojAa. IlyTh MOBBIIICHHUS SKOJIOTHYECKON
0€30MacHOCTH XUMHUYECKOTO METO/a. Y CIOBHS MCIOJIb30BaHUS O€3MEeCTUIINTHBIX
TEXHOJIOTUM  BO3JENBIBAHUSA  CEIIbCKOXO3AWCTBEHHBIX  KynbTyp B  PO.
DKOHOMHUYECKOE CTUMYJIHPOBAHUE SKOJIOTMYECKH YHMCTBIX TEXHOJOTHUW 3allUTHI
pacTEHU.

Bua npome:xxyTouHon arrecTauuu (3K3aMeH, 3a4eT) 3a4eT
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Pasznes 1. HayuyHble OCHOBBI CHCTEM 3a1UMTHI PACTEHUH

[TonsiTie 0 cucreme 3allUThl PACTCHUN KaK COCTaBHOM YacTU CHUCTEMBbI
semiieenus U xo3shcrBa CucremooOpasyromue ¢hakTopbl. CTPYKTypa CHCTEMBI
3aIIUTBl PACTCHHH W POJIb KaXJI0H CTaBHOM dYacTH B OOphOE C BpeIHBIMU
OpraHW3MaMH. ATpOTEeXHUYECKHUE, OpraHU3alUOHHO-XO03SMCTBEHHbIC u
KapaHTUHHBIE  Meponpusitus.  DuU3uko-MexaHWYeCKHe,  XUMUYECKHUEe U
OMOJIOTMYECKUE METOIbl. MOHUTOPHUHT, TPOTHO3, CUTHATIM3AIMS. 3a/]a4i CUCTEMBI
3alUTBl  PACTEHUN HAa  pa3HbIX dTamax MPOU3BOJCTBA UM XpaHEHUs
PACTEHUEBOAUYECKOM MPOTYKIIMU U €€ KaueCTBa.

Bpennple opranusmel  (BpenuTenu, BO30ymuTeNH OOJE3HEH COpHBIC
pacTeHMs]) KaK KOMIIOHEHTHI arpoOuorieHo3a. MOUTOCAaHWTApHBIM IMOTCHIIHAIT
MOYBBI. [[eJIOCTHOCTH CUCTEMBI 3aIUTHI PACTEHU N

Pazgesn 2. OO0ocHOBaHMEe WM NPHUMEHEHHE ArPOTEXHHMYECKOro MeToaa
3aIUTHI

JIOBCX0/I0BOE M MOCJIEBCXOJ0BOE€  OOpOHOBaHHE, KyJbTHUBaLUsA B
IPEINOCEBHON MEpUOJI, MEKIYPAIHbIE 00paOOTKH, JTYIIEHUE *KHUBbS AUCKOBBIMU
U JIEMEUIHBIMU JIYIIMJIBIIMKAMH, TUCKOBaHUE, IIIyOOKOE phIXJICHHE, Hapes3Ka
oopo3n u ap. OmpeneneHre ONTUMAIbHBIX CPOKOB M TIYyOMHBI MPOBEIACHUS
00pabOTKM TOYBBI M TOCEBA B COOTBETCTBUM C BHUJOBBIM COCTABOM BpPEIHBIX
oprann3MoB. OOOCHOBaHHE BBEJCHUS B CEBOOOOPOT MPOMEKYTOUHBIX KYJIBTYP.
YTOouHEHHE CPOKOB M CHOCOOOB YOOpPKHM CEJIbCKOXO3SIICTBEHHBIX KYJIBTYD.
OOxammBaHu€e KpaeBbIX Mojoc mosst. KoMnoctupoBaHue pacTUTENBHBIX OCTATKOB
M OTXOJOB TMPOMU3BOACTBA NPOAYKUMU pacTeHueBoacTBa. OmnpeneneHue
KPUTUYECKUX CUTYaLHsl ISl COKUTAHUSI CTEPHU 3€PHOBBIX KYJIbTYP.



CocrasieHune IJIaHa IIPOBEICHUS arpOTEXHUYECKUX MEpPONPUATHM.
ATrpo3KOoJI0rn4YecKue TpeOOoBaHUS K ux IIPOBEICHUIO. Cocras
104B0OOpadaTHIBAIOIINX arperaTos.

Paznen 3. O00cHOBaHUE U IPUMEHEHUE OMOJIOTHYECKOT0 METO/1a B
CHCTeMe 3aIMThI pacTeHuil

AHanu3 (UTOCAaHUTAPHOTO MOTEHITMATA TTOYBBI, BUOBOW COCTaB XHUIIHUKOB
Y TIApa3uTOB BPEIHBIX OPTAaHU3MOB, SHTOMONIATOTEHOB, aKkapudaros, repoHQaros.
VYcraHoBiIeHHE BUAOBOIO COCTaBa BPEJIHBIX OPraHU3MOB B PA3JIMYHBIX YCIOBHSIX
UX OOUTaHUS, YHMCIEHHOCTh KOTOPHIX MOXHO PEryJupoBaTh C IOMOIIbIO
Oouonornyeckux 0OBEKTOB W cpenctB. OmpeneneHue HambOosee 3(HPEKTUBHBIX
SHTOMO(}AroB B 0OprOE ¢ BPEIHBIMU OpraHM3MaMU B 3aIUIIEHHOM U OTKPBHITOM
rpyHTte. TeXHOI0TUM UX TPUMEHEHUS.

TexHoJIOruu MPUMEHEHUS aJUIeJIONAaTHUYECKH aKTUBHBIX pacTeHUM B 00prOe
C BpeAUTENsIMU, OOJE3HSIMHU, COpPHSKAMH B TIOCEBAX CEIhCKOXO3SIMCTBEHHBIX
KyJlbTyp. buonorudeckue mpemnaparbl (aTTpakTaHbl, KaWPOMOHBI, PEIEUICHTHI,
IOBEHWIbHBIE TOPMOHBI W Jp.) U HMX HCIOJIb30BaHHE B IOCEBaX IIOJIEBBIX U
MOCAJKaX MIOJOBO-ATOIHBIX KyJIbTyp. CocTaBlieHHE TOI0BOTO IIaHa IPUMEHEHUS
OMOJIOTMYECKUX OOBEKTOB U CPEJICTB 3aIIUTHI pACTCHUN OT BPEAHBIX OPTAaHU3MOB B
XO3SMCTBE. ATpPO3KOIOTUYECKUE TpeOOBaHHUS pu UCIIOJIb30BAHUU
OMOJIOTMYECKOTO  MeTOJa 3aluThl  pacTteHuil. Pacuer moTpeOHOCTH B
Ouomnpenaparax, MOJE3HBIX HACEKOMBIX, CEMEHAaxX asUIeJIONaTUUYeCKU aKTHUBHBIX
PaCcTEHUMN.

Pa3znes 4. OcHOBBI pa3padOTKH CHCTEMBbI 3AIIUTHI PACTEHU I

Cucrema 3amMTBl PACTEHHM XO3SHCTBA M €€ COCTAaBHBIE YacTH. OTallbl
pa3pabOTKU CHUCTEMBI 3aIUTHl pacTeHUid. MeToAbl MHTErpali Pa3IHuYHbIX MEp
3alUTHl PACTCHUM.

Pa3paboTka 1 mpoBeAeHUE OPraHU3alUOHHO-XO3SIICTBEHHBIX MEp 3allUTHI
pacTeHun

ObocHOBaHKE U IPUMEHEHHE arpOTEXHUUECKOI0 METO/1a 3aIUThl PACTCHU.
durocanuTapHas OIIEHKA IOJIEBBIX, KOPMOBBIX U CIEHHUAIBHBIX CEBOOOOPOTOB
XO3SIMCTBA.

O0ocHOBaHME JOMOJHUTEIBHBIX TEXHOJOTUYECKUX NPHUEMOB 00pabOTKU
MOYBBI, HAITPABJICHHBIX HA OOPHOY C BpeAHBIMU OpraHU3MaMHu.

Oco0eHHOCTH MPUMEHEHUsI OMOJOTUYECKOrO0 METOJa B CHCTEME 3allUThI
pPaCcTCHUM.

Ananu3 pUTOCAaHUTAPHOTO MOTEHIIMAa MOYBbI, BUJOBOW COCTaB XUITHUKOB
Y TIapa3uTOB BPEIHBIX OPTAHU3MOB, JHTOMOIIATOTEHOB, akapuparos, repomdaros.



[IprumeHeHne necTHUUAOB B 3aIIUTE pacTeHui. Mcnonb30BaHWE NECTULIUIAOB
B MPEATIOCEBHOM NEPUOJ] U BO BPEMS BEre€TallMU PACTCHUH.

HNuTerpanys MEpoONpUsITANA TO 3alIUTE PACTEHUM B XO34MCTBE, MHTETPALIUS
3aIIUTHBIX MEpP PACTeHHM IO OTpacisiM pPacTeHUEBOJCTBA (ITOJIEBOJICTBO,
IJIO/IOBOJICTBO,  OBOIIEBOJICTBO  OTKPHITOTO W  3allMIICHHOTO TpPYyHTa) U
ceBooOopoTaM. [IpuHIIMIIBI UHTETPALIUH.

3ammTa pacCTeHUEBOIYECKON MPOAYKIIUK B IEPUOJI XPAHEHUS.

Paznen 5. Opranu3anusi 1 0CBO€HHE CHCTEMBI 3aAIIUTHI PACTEHUI

Opranuzanus u peaqu3aiys CUCTEMbI 3allIUThl PACTEHUN B XO35UCTBE.

Opranuzanusi CrelHaIbHOTO CTPYKTYPHOTO TOJIpa3/IeJICHUsI B XO35UCTBE 110
3allMTEe PACTEHUM WM 3aKpelvieHus (DyHKIUI 3a0uThl  pacTeHWl  3a
MO/Ipa3IeIICHUSIMH T10 TIPOM3BOJICTBY PACTCHUEBOIUECKON MTPOTYKITHH.

ExxerogHoe yToYHEHHWE IUIaHA TMIPOBEACHHS MEPOIPHUATHH TI0 3aluTe
pactennii. Opranuzanus y4deObl KaJpoB IO pealu3ald CUCTEMbl 3alllUThl
pacTeHud M COONIOCHUS TeXHUKH Oe3zomacHOCTH. [IpuoOpereHne mecTUIuaoB B
COOTBETCTBHH C I'0JIOBBIM TUTAHOM W OpTaHU3AIMs UX XPAHECHUS.

Opranuzanusi NpeAnoceBHOM  00pabOTKM ceMsH  (MPOTpaBIIMBAHHUE).
Pa3paboTka TEXHOJIOTMYECKUX CXEM NPHUMEHEHHUS OWOJIOTHYECKUX TMPErmapaTos,
repOUIIUIOB, WHCEKTUIIMIOB, (DYHTHUIIMAOB M TPEANOCEBHOW M BETCTAIIMOHHBIN
neproi. KoHTpoIh 3a TEXHUYECKUM COCTOSIHUEM TOYBOOOPA3YIONIUX arperatoB 1
KaueCTBOM TMPOBEACHUS TEXHOJOTHUECKHX TMPUEMOB (JIyIIeHUs, OOpOHOBaHUS,
KyJIbTHUBALIUUA, MEXKIYPSAIHBIX 00pa0b0TOK). OCOOEHHOCTH OpraHU3aIMU 3alTUThI
pacTeHUN B XO3siCTBaXx pa3nuuHbiX (opm coOcTtBeHHOCTU. Opranuzanus
MOCTOSTHHOTO KOHTPOJIA 32 CAHUTAPHO-TIPO(PUIAKTHUECKUMU U OpPraHU3alMOHHO-
XO035MCTBEHHBIMA MEPONPUATHUSIMU IO 3aIUTE PACTEHUN B CBSI3M C IyHKTaMU
CUTHAJIM3AIMH ¥ IPOTHO3A.

DKoJIoTHYeCcKas OIIEHKA CUCTEMBI 3aIlIUTHl PACTCHHM.

DKOHOMHUYECKHE CTUMYJIHPOBAHUE OJKOJOTHYECKH YHCTBIX TEXHOJOTHUH
3aIlMTHI pAaCTEHUH. 3amuTa pacCTeHUI MPU MPOU3BOACTBE IS JETCKOTO MTUTAHUS.

DKoJyioru3aiusi OCHOBHBIX 3BEHBEB CHUCTEMBI 3emiienieniusi (ceBooOOpoTa,
00pabOTKH TMOYBBI, YAOOpPEHUI), TMOBBIMICHUE COMPOTHUBISEMOCTH KYJIbTYPHBIX
pacTeHuil K BPEIHBIM OpTaHW3MaM U YCUJICHHWE POJIM OMOJOTUYECKOTO METOJa —
OCHOBA DKOJIOTUYECKH 0€30TMaCHBIX CHCTEM 3allIUThl PACTEHUH.

Bua npome:xxyTouHoii arrecTanuu (3K3aMeH, 3a4eT) dK3aMEH
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Pa3znes 1. MeToabl HCCIe0BAHNM B 3a1IMTE PACTEHUH

[lonsTe 0 cucreme 3allUThl PACTEHUM KAaK COCTABHOW YaCTU CHUCTEMBI
3eMJIeeNnusl M Xo3dicTBa.  MHTerpupoBaHHas cucrema 3allUThl PACTEHUM.
B3anMOCBSI3bp 3JE€EMEHTOB CHUCTEMBI 3AlIWTHI PACTEHHH C JIPYTUMHU 3BEHbSIMHU
cucteMbl 3emuienenus. CucremooOpazyroume ¢akropbl. CTpyKTypa 3JI€MEHTOB
CUCTEMbl  3alllUTBl  PACTeHMI:  arpoTeXHHYECKHE,  MNpOoPUIaKTUUYECKUE,
CEJICKIIMOHHBIC, (U3NUYECKUEe, MEXaHWYECKHE, XHUMHUYECKUE, OUOJIOTUYECKUE;
MOHHUTOPHHT, IPOTHO3, CUTHAJIA3ALIUSL.

Knaccudukanumsa u XapakTepucTHKa METOJOB HCCJICIOBAHMA B 3allUTe
pacTeHuil: J1abOpaTOPHBINA, BEreTAIIMOHHBIN, JU3UMETPUUYECKHUM, BETeTalMOHHO-
TIOJICBOM U TMOJIEBOM OMBITHL. OCOOCHHOCTH YCIIOBUI MPOBEJACHUS MTOJIEBOTO OIBITA;
3aKOHOMEPHOCTA  TEPPUTOPUATBHOM  M3MEHYMBOCTH  IUIOAOPOJUSl  IOYBBI;
pa3BenbIBaTeNIbHBIE  (PEKOTHOCHUPOBOYHBIE) U YpPaBHUTEJIbHBIE  TOCEBHI.
TpeboBaHUs K IOJICBOMY OIIBITY.

[IpumeHeHne MaTEMATUYECKOM CTATUCTUKU B MCCIEIOBAHUAX B 3alUTE
pacteHuid. MeToI0JI0rnYeCKre MPUHIIUITBI U3YUYE€HUS CPEJICTB U IPUEMOB 3AILUTHI
PacTEeHUN U METObI UX peaTu3alnu

Paznen 2. IlpoBeaeHme NpPOM3BOACTBEHHBIX HCIHBLITAHUN CPeACTB H
METO/I0B 3aLUThI PACTEHU

[InanupoBaHue NPOBEIEHUS NIOJIEBOTO OIBITA.

B mutane ykassiBaercs:

- LIEJIb OTIBITA;

- 00BEKTHI UCTIBITAHUH (C.-X. KYJIbTYPa, BPEIHbIE OPTaAHU3MBI);



- MECTO IPOBEICHUS OIIBITA;

- XapaKTEepUCTHKA XUMUYECKOTO U OMOJIOTMYECKOTO Mpenapara, CpeicTB U
IIPUEMOB 3aLUThl PACTEHUI OT KOHKPETHBIX BPEIHBIX OPTaHU3MOB;

- OpraHu3anus, yu4pexJIeHre, IpOBOJALIUE TI0JIEBOM OIIBIT;

- CX€Ma NPOBEIECHUS ITOJIEBOTO OIBITA;

2.  Hcnommurenn:  Hayunsle  yupexnaenus  Poccenpxozakanemuu,
Muncenbxo3a  Poccnn,  ONBITHBIE — CEIIBCKOXO3SIMCTBEHHBIE  CTAaHIMM U
pErHMOHAJbHBIE CTAaHIMU 3allUThl PacTeHWil, oOJajaroIMe MaTepualbHO-
TEXHUYECKON 0a30il M KaapaMu s KBAIM(PUIMPOBAHHOIO M KOMIETEHTHOI'O
IPOBEJCHHUS OMNBITHOM paboThl. [lpeamnodreHre HMEOT CHElUaTIU3UpPOBAaHHBIE
Hay4dHo-uccienoBarenbCKkue MHCTUTYTHI, @ TAK)KE OTPACIIEBbIE U PETrMOHAIIBHBIE
WHCTUTYTHl, UMEIOIIHE B CTPYKType  OTHENbl WU JabOpaTOpuu 3alluThl
pacteHnii. [lepedeHb Hay4dyHO- HCCIEAOBATEIBCKUX YUYPEKIACHUN ONPEAEIIAET
Otnenenue 3amuThl pacTeHUd Poccenbxo3akaaeMun, CTAaHIIMK 3aIIATHI PACTEHUI
— YrpaBiieHHe XUMU3alUK U 3alINATHl pacTeHnid MuHcenbxo3a Poccun.

3. MecTo npoBeIeHUs UCIIBITAHUM.

30HBI  MPEANOJIAraéMOr0 NPUMEHEHHUS CPENCTB M METOIOB 3aLUTHI;
II0JISI HAYYHO- UCCIIEA0BATEIbCKUX YUPEXKICHUM, UX ONBITHBIX XO35MCTB, a TAKXKe
CEIBCKOXO3SIMCTBEHHBIX TMPEINPUATHM M XO3SMCTB C BBICOKOM KYJBTYpPOH
3eMJIEJIeNs C TUIMYHBIMU ISl 30Hbl MTOYBEHHO — KIIMMATUYECKUMH YCIOBUSIMUA U
arpOTEXHOJIOTUSAMM.

4. BpiOop yuacTka. Y4YacTOK C BBIPOBHEHHBIM peiibe(OM, OJTHOPOIHBINA 1O
COCTOSIHUIO IUIOAOPOAUS U OKYJIBTYPEHHOCTH ITOYB.

1. BapuaHTsl onbiTa, cxembl UX pazMernieHus: [Ipon3BoacTBeHHbIE

JEMOHCTPALlHOHHBIE OIBITBl  3aKJIAJIBIBAIOTCS C y4eTom
OCHOBHOI'O IMPHUHIMIIA METOIHWKH OIBITHOIO Ji€Ja — PaBEHCTBA
BCEX YCIIOBHM, KpoMe u3yyaeMoro. OHu BkITro4aroT Tpu rpymibl
BAPUAHTOB:
2. A — WcTibITyeMble BAPUAHTHI;
b — sranonneie BapuaHThI;
I' — KOHTpPOIBLHBIE BAPUAHTHL.

HcnbiTyeMble  BAapuUaHThl MPEJICTABISIOT BHOBb  3apETrMCTPUPOBAHHBIE
CpPEICTBAa 3aIUTHl PACTEHUN, HOBBIE TEXHUYECKHUE CPEICTBA M TEXHOJIOTMH
3alllUThI, TPeOYyIOlMe pPErHMOHANbHOW OLICHKH 3(P(HEKTUBHOCTH W YTOYHEHUS
TEXHOJIOTUYECKUX IapaMETPOB UX TPUMEHEHUS B CBS3M C 30HAIBHOU
arpoTeXHUKOM M cucreMamu 3emuenenus ( J03bl IpernaparoB, HOPMBI pacxoja
pabouero pacTBOpa, CpPOKH MPUMEHEHUs). DTAIOHHBIMH BapUaHTAMM CIIYyXKar,
AHAJIOTMYHbIE 10 HA3HAYEHHI0 C HCHOBITYEMBIMH Ipenaparbl, TEXHHUYECKHE
CPEACTBA WM  TEXHOJIOTMM, PEKOMEHIyEMBbIE Ul  JaHHOTO  PEruoHa.
KOHTpOJIbHBIMU ~ BapuaHTaMH  SIBJISIIOTCA  HE 3aIIMINAEMBIE  U3Yy4aeMbIMU



CpeICTBAaMM M TNpPHUEMaMH. T[OCEBbl CEIbCKOXO3SMCTBEHHBIX KYJIBTYp C
TEXHOJIOTUSIMHU, PEKOMEHTYEMBbIMH JIJIsl PETUOHA.

O6mee KOJIMYECTBO BApUAHTOB onpeenseTcs KOJIMYECTBOM
MPEACTABICHHBIX Ha WCIBITAHUE TMpernapaToB, HX J03. CPOKOB, CIOCOOOB
npuMeHeHus 1 1p. OQHAKo, B OJJHOM IOJIEBOM OIBITE MAKCUMAJIbHOE KOJMYECTBO
BApUAHTOB HE JIOJDKHO MpeBblmarh -6. Ilmomaas kaxaoro BapuaHTta JIOJDKHA
coctaBisTh He MeHee 0,1 ra; moBTopHOCTh 3-4 —X KpartHas. [Ipu uzydyeHnn ogHOro
BapuaHTa (mpemnapar, [103a, TEXHOJOrWs) B COINOCTaBICHUU C OSTAJOHHBIM U
KOHTPOJIbHBIM BapuaHTaMHu JICJSHKU pa3MENaloTcs B IMpejesiax IOBTOPEHUM
CUCTEMATUYECKH, TMpHU OOJIbIIEM KOJIMYECTBE UCIBITYEMbIX BapUAHTOB —
PUHIOMU3HUPOBAHHO (110 CXEME CITy4YalHbIX YUCEII).

6. OOpaboTka TOCEBOB (MOCANOK) HA OMBITHOM Yy4acTke. IlecTuummbl
BHOCSAT C MOMOUIBI0 TEXHUYECKUX CPEACTB OTEUECTBEHHOIO MW 3apyOeKHOTO
IIPOU3BOJICTBA, WCIIOJIB3YEMBIX B MPAKTUKE 3aIUThl PACTEHHA M OTBEUYAIOIIHMX
TpeOOBAHMIX, COOTBETCTBYIOIIMM TOMY WJIM HMHOMY CHOCOOYy HpPUMEHEHUs
(IITaHrOBOE,BEHTHIIIPHOE, KPYITHOOOBEMHOE, Manoo0BEMHOE,
yIBTPUMAIO00BEMHOE ONPHICKUBAHUS; MPOTpaBIMBaHUE  ceMsiH4 00paboTka
KiyOHel, nocagoyHoro Marepuanal. [IpoBenenue pabot A0mycKaeTcs B yCIOBUSIX,
OTOBOPEHHBIX B  COOTBETCTBYIOIIMX HWHCTPYKIUSAX M  TEXHOJOTUYECKHX
perjilaMeHTax.

7. KonTponupyemble mnokaszarenn. B mporuecce MCHBITAaHUN OLIEHUBACTCS
KOMILJIEKC (DUTOMETPUYECKMX U (PUTOCAHUTAPHBIX TIOKAa3aTejled Ha OCHOBE
MOJIEBBIX YYETOB M J1aOOPATOPHBIX HCCienoBaHUU. [0 KOHEUHBIM pe3yibTaTam
OIBITOB OINPEIEISIOTCS SKOHOMUYECKUE ITOKA3aTEIIH.

duroMeTpUyeCKUe MoKa3aTenu, 0TOOpaXKaloT BIMSHUE MPENapaToB Ha POCT
U Pa3BUTHE 3alIUIIAEMOT0 KyJbTYpHOTO pacTeHus. OHU y4HMTHIBAIOTCS  Ha
OCHOBAHMM  BHU3yaJIbHBIX M KOJMYECTBEHHbIX  y4eToB.  OCHOBHBIMU
KOHTPOJMPYEMBIMH MOKA3aTEISIMU SBJISIOTCS:TYCTOTA CTOSIHUS pacTeHui( mT\M?),
BBICOTA pacTeHu 9 cM), mokazaTeau GUTOTOKCUYHOCTHU MpenapaToB (yrHeTeHUe u
3aJiep’KKa pocTa. 0KOTU U JedopMalusi OpraHoB pacTeHH. U3MEHEHHUsI OKPAacCKH,
XJIOPOTUYHOCTH B OEJIECOCTb).

duTocaHUTApHBIE TOKA3aTeId XapaKTepU3yloT 3(PGHEeKTHBHOCTh IEHCTBUS
nmpenapara Ha BpeaHbIM 00BekT. KOHTponumpyembIMH TMOKa3aTEIsIMU SBIISIOTCS:
WHTEHCUBHOCTbH PACIIPOCTPAHECHUS BPEIHBIX OPraHU3MOB: B Cily4yae BO30yauTenei
OoJie3HEe — KOJMYECTBO M CTENEHb MOPAXEHUs PACTeHUil, B Cllydae COPHBIX
pacTeHUuil — KOJMYECTBO C COPHBIX PACTEHUH, IT\M, CTENEHb MPOCKTHBHOTO
nokpeITUst B %, OamibHas omeHKa oOwuius CcOopHBIX pactenwit. [lokazarenu
ONpENENSIOTCA Il BCEX BapHAHTOB OMNbITa. Ha HMX OCHOBE pacCUMTHIBAETCS
Oouonornueckas TeXxHU4YecKas 3PQPEKTUBHOCTH MPENApaTOB B BHJIE COOTHOLICHHUS



NOKa3aTesid BapuaHTa K IOKa3aTeat0 KOHTPois, B % , a TakkKe MOoKazaress
BApUAHTA K MTOKA3aTEI0 3TAJIOHA.

B kadecTBe 0000111a1011IeT0 TTOKA3aTeNsl arpOTeXHUUYECKON 3PHEeKTUBHOCTH
paccMarpuBaeTcs Xo3saicTBeHHass 3(PPEKTUBHOCTH pa3HUIA IO YypOkKalHOCTU
KyJbTYpPBl B H3y4a€MOM BAPUAHTE B CPABHEHUU C YPOKAMHOCTHIO B 3TAJIOHHOM U
KOHTPOJIbHOM BapUaHTax.

OKOHOMUYECKHE TIOKa3aTely ONpPENEsIOTCS Ha OCHOBAaHWUU JIaHHBIX
CTOMMOCTHOM OLICHKM JOTOJHHUTEIBHOIO ypOXasi W JOMOJHUTENIbHBIX 3aTpaT Ha
NpUOOpPETEHNE UCIIBITYEMBIX MPEnapaToB Mo eHam (ppaHKo- XO3SIMCTBO M Ha MX
BHeceHue PasHuia mokasareneil XxapakTepu3yeT NpHObUIb, a €€ OTHOLIEHHE K
3arpataM ( B %0 — ypoBeHb peHTa0EIbHOCTH 3aTpar.

8. Yuersl u HaOmoneHud. MeToabl MPOBEAEHUS YYE€TOB U HAOIOJECHUN
3aBUCUT OT Ha3Ha4yeHUs mnpenapaToB ( (QYHTUUMI, HHCEKTUUUJ, TIepOULIU,
PETYISATOP pOCTa), KYJIbTYphI, HA KOTOPO OH MCHBITHIBAETCS, a TAK)KE KOMILJIEKCa
OCHOBHBIX BpEIAIINX OOBEKTOB. JlJI1 KaXIO0H KyJIbTyphl U TPYHIbI IMpenapara
JOJDKHBI OBITh pa3pabOoTaHbl COOTBETCTBYIOLME METOAMUYECKHUE PEKOMEHIAINH C
yKa3aHUEM  CpPOKOB  (PUTOCAHUTApHBIX  (PUTOMETPUUYECKUX  HAOIIOACHUH,
KOJIMYECTBA YYETHBIX TOYEK, IIKaJl JUII OLEHKU CTEIEHH IOPAKEHUS WIIU
NOBPEXJICHUA pacTeHWil, METOJAOB B3ATHUS Mpo0, aHaiM3a pe3yJbTaTOB
HaOJII0JICHUM, OmpeAeieHUusT OMOJIOrMYeCKOM, XO3UCTBEHHON M SKOHOMHYECKOU
3 PeKTUBHOCTH.

9. Oruernocth. [lo pe3ynpraTaM ONBITOB MCIIOJHUTENN COCTABISIOT
OTYETHI, B KOTOPBIX OTPayKArOTCS: TUII NIOYBBI, PEANIECTBEHHUKH 3a MOCIEIHNE 2
roja, BUJOBOM COCTaB BPEAHBIX OPraHU3MOB B 3aBHUCHMOCTH OT HAa3HAYCHUS
UCIIBITYEMBIX CPENCTB (3aluTa OT BpeauTesiel. 0osie3Hel, U COPHBIX pacTEeHUN),
arpOTEXHHUKA IIOJIA, TEXHOJIOTMSI NPUMEHEHUS IECTULHIA, NOTOAHBIE YCIOBHS
BEreTalMOHHOTO Mepuoja (6osiee mMoApoOHO BO BpeMs oOpaOOTKM U B TEUEHHUE
Mecsia nocie Heel, pe3ynbTaThl yU€TOB B AMHAMUKE B BHJI€ TaOJIULI, TTOKA3aTeIu
BEJIMYMHBI M KadyecTBa YpOKas ~ BO BCEX IMIOBTOPEHMSIX 110 BapUaHTaM,
cTaTucTuyeckass o0paboTka ypoKalHBIX JaHHBIX, MOKA3aTeld SKOHOMUYECKOM
3¢ (HEKTUBHOCTH, BHIBOJIBI O IEPCIIEKTUBHOCTH Mpenapara AJisi 30Hbl.

OTueT W HUCXOAHBIE  TEPBUYHBIC JOKYMEHTBHI O(GOPMIISIOTCS aKTaMHu C
YKa3aHHEM  MCIOJIHUTENEH, YyTBepkaarorcs pykoBomurenem HUU, roe
MPOBOJIUIIUCH OTIBITHI.

Pa3znea 3. Pa3Butue MHHOBAIIMOHHBIX NnpoueccoB B
IKCIEPUMEHTAJILHON 3a1[UTEe PAaCTeHUM

CreneHb HOBU3HBI M COOTBETCTBUE MHUPOBOMY YPOBHIO (YyKa3bIBaeTcs
CTaauss TOTOBHOCTH pa3pabOTKM K MPOMBIIUIEHHOMY ocHoBanuwoo: HUP,



n1abopaTopHbIil 00pasel], MakeTHBIH oOpa3el, OMbITHAas MapTHs, MEIKOCEpUHHOE
IIPOU3BOJICTBO);

[IpaBoBasi 3alIUIIEHHOCTh U KOHKYPEHTOCIOCOOHOCTh (eciau pa3palboTka
MMEET INPABOBYIO 3allUTY, YKa3bIBaeTCA THII, HA3BaHHE, HOMEP OXPAHHOIO
JOKyMEHTa, JaTa NpUOpUTETa, JaTa BbIJAAYM, MATEHTOOO]AaJaTeNd, aBTOPbI
pa3palboTKu, 1aTa MPUCBOCHUS, aBTOPHI pa3pabOTKH, JaTa MPUCBOCHUS pa3paboTke
pexMMa KOMMEpPYECKOW TauHbl. [lepedncisitores npeanpusaTus U XO3sMCTBa, €
KOTOPBIMH YCTaHOBJIEHBI ONPEECICHHbIE KOHTAKThI, BEIYTCS MEPEroBOPHI, JHOO
ObUIM 3aKIIIOYEHBI JIOTOBOPHI O MPOBEACHUM HCHBITAHUM, TAaKXE IPUBOISATCS
JaHHbIe U 00OCHOBAHUE IO MPEANoaraeMoi cepe MCIOoNIb30BaHUs pa3pabOTKH,
NOTEHLUAIbHbIEC TOTPEOUTENN U Pa3MeEP PHIHKA);

buonornueckass u TexHojoruyeckass 3Q(HEeKTUBHOCTh (HA OCHOBE aKTOB
IIPOU3BOICTBEHHOM MPOBEPKU MPUBOAATCS OCHOBHBIE NTOKA3ATEINH, ONPEAEIISIONINE
OMOJIOTMYECKYIO U TEXHOJIOTMYECKYIO 3(DPEKTUBHOCTH pa3pabOTKHU MO CPAaBHEHUIO
C aHaJoramMu; BIMSHHE OOpaOOTOK HAa CHW)KEHHE  YHUCIEHHOCTH BpEIUTENEH,
CTETIEHW pa3BUTHUsS  3a00JI€BaHUM, 3aCOPEHHOCTH IIOCEBOB,  IOBBILLICHUE
YPOXKANHOCTH  CEIBCKOXO3SAWCTBEHHBIX KYyJbTYp W KauecTBa IPOIYKLHH,
YIPOLIEHUE  TEXHOJIOTHYECKOIO npolecca, OpraHu3alMOHHBIX  YCIIOBUM
BBITNIOJIHEHUS PadoT);

CoumnansHass 3¢ dexkTuBHOCT  (poOCT IIPOU3BOJIUTENIBHOCTH  TPYAA,
YIIyYIIEHHE YCIOBUN TPY/Aa, @ TAKKE CHUKEHUE KOJMYECTBA Yeil.- YaCOB PabOThI
NepCoHaNla C BPEAHBIMU YCJIOBUSIMU TpyJa B CHUCTEME 3allMThl OTAECIbHOU
KyJbTYPBl OT BPEIHBIX OPraHU3MOB B XO3SIMCTBE WJIM PETHOHE, CHIKEHUE JOJHU
PY4YHOTO TpyZa);

Oxonornueckas 3GHEKTUBHOCTh (CHMKEHHE TECTHUIUMAHOW HArpy3Kd Ha
eIMHHULlYy TUIOIIAAU 3allUIIAaeMOil KyJbTypbl, CEBOOOOPOTa, MAlllHU B PErHOHE,
CHIU)KEHUE OCTATKOB MECTULHJIOB B MPOAYKIUHU, COXPAHEHHUE MOJIOKUTEIHLHOTO
OouopazHooOpasusi);

OxoHomuyeckass 3hPEeKTUBHOCTh (OmMpenesseTcss Ha OCHOBE MPOIEAYP
COIOCTABJIEHUSI IKOHOMHYECKUX MOKa3aTeseld IPpH MPaKTUYECKOM HCIOJIb30BAHUU
pE3yNbTaTOB 3aBEPIICHHOW pa3paboTku ¢ aHamoroM. Jlus KOMIUJIEKCHOM
HIKOHOMUYECKOM OLIEHKH IMpPHBJIEKAeTCS OOUIMpHAs HHPOpMAIH O KaueCTBEHHBIX,
KOJIMYECTBEHHBIX, HAYYHO-TEXHUYECKHUX, TEXHUYECKUX, OKCILUTyaTAllMOHHBIX U
HDKOHOMMYECKHUX Xapakrepuctukax pesynbrata HUOKP, Baustomux Ha noyiydeHue
HKOHOMHUYECKON BBITOJbl. OmNpenenstorcs HUCTOYHUK, XapaKTep, MPOTHO3HBIM WU
IIOCT TPOTHO3HBIA IIEPUOABI IIOJIY4YEHHUS BBITOJABl M IPOBOAIATCS MaTepHUAJIbI
aHanu3a peiHKA. IIpom3BomuTcs pacueT  NpUpPOCTAa BAJIOBOM NPOAYKLIHMHU B
CTOMMOCTHOM  OIIGHKE, OXHUJAeMOro d3KOHOMHYecKoro 3ddekra, pocra
pPEHTA0ENbHOCTH U CHIDKEHUS CE0ECTOMMOCTH MPOU3BOJCTBA, OOOCHOBAaHME
MHBECTUIIMOHHOM MPUBIEKATEIHLHOCTH OCBOCHUS U UCIIOJIb30BaHUs pa3paboOTKu Ha



OCHOBE aHaJlM3a KOMILJIGKCA MOKa3aTelel: 4YHUCTOro MNPUBCACHHOIO J10X0/4a,
HHACKCA JOXOIAHOCTH, CpOKa OKYIIaCMOCTH U BHYTpeHHCﬁ HOPMBI I[OXOI[HOCTI/I).

Bua npome:xyTouHoii arrecTanuu (3K3aMeH, 3a4eT) SK3aMeH



AHHOTanus pado4eii MporpamMmsbl

Jucuuniauna: « THpopMalioHHBIE TEXHOJIOT U
HanpasjeHue noaAroroBku: 35.04.04 Arponomus
npo¢uiib: 3anmra pacTeHUM

KBAJTU(PUKAIUA: MATUCTP

Heab: nzyyeHnue pabOThI U YCTPOICTBA CPEICTB BHIYUCIUTEILHON TEXHUKH,
OCHOB OpraHu3allii COBMECTHOW pabOThl C HCIOJIB30BAHUEM CETEBBIX
TEXHOJIOTUH, MCIIOJb30BAHUS KOMIIBIOTEPHBIX TEXHOJOIMH B 3KOHOMHYECKOU
HayKe U MPaKTHUKE.

OO0masi Tpy10eMKOCTh 3a4eTHasi eiMHNIA/4ac (akagemuueckuii) 3/108
Kparkoe cogep:xanue IuCHUININHBI

Pazgen 1. «Hayka kak 00beKT KOMIbIOTepH3anuu. Buabl HAY4YHO —
TeXHU4YeCKoi nHdopManum u ee 00padoTKa»

NudopmamoHHble TEXHOJIOTUM M WX POJIb B Pa3BUTUU COBPEMEHHOIO
obmectBa. CoBpeMmeHHBbIE HH(OPMALIMOHHBIE TEXHOJOTMM Ha »JTamne coopa
Hay4YHO- TEXHUYECKOW UH(OpMAIIUH.

Pa3nea 2. «KoMnbOTepHbIe TEXHOJIOTMH B TEOPETHYECKUX MCCJIEI0BAHUIX U
HAY4YHBIX IKCIIEPUMEHTAX»

CoctaB u MeToIpl TeOpeTUYecKuX HuccieaoBanuil. KommbrorepHas
HOJIIEPKKA TEOPETUUECKUX UCCIIEIOBAHUN

3amaun U COCTaB HKCIEPUMEHTAIBHBIX HccaenoBanuid. Cojep:kaHue sTana
00pabOTKH pe3ybTaTOB HAYYHBIX UCCIEIOBaHUM.

Buja npome:xxyTouHO#l aTTecTannu (3K3aMeH, 3a4eT) 3a4eT



AHHOTanus pado4eii MporpamMmsbl

Jucuuniauna: «MaTtemMaTH4ecKkoe MOJICTUPOBAHNUE U TPOCKTUPOBAHKEY
HanpasjeHue noaAroroBku: 35.04.04 Arponomus

npo¢uJib: 3amuTa pacTeHUI

KBAJTU(PUKAIUA: MATUCTP

Hean: npuoOpeTeHne CTyICHTaMU TEOPETUUYECKUX 3HAHUN U MPAKTUYECKUX
HABBIKOB M0 pa3paboTKe MaTeMaTHYeCKUX MOJIejei, MPOrHO3UPOBAHUE IMOTEPD
ypOKasi OT BPEAHBIX OPraHU3MOB, YPOKAWHOCTH CENbCKOXO3IMCTBEHHBIX KYJIBTYD,
yIpaBJ€HUE BOCHPOU3BOJACTBOM ILIOAOPOAMS MTOYB.

OO01mas Tpy10eMKOCTD 3a4eTHasl eTHHUIA/JYac (akageMuuecknii) 4/144
Kparkoe conep:kanue TUCUMILIHHBI

Pa3znes 1. Beenenne. MoaeJimpoBaHnue M NPOeKTHPOBAHME.

Uctopust pa3pabOTKU CTATUCTHUECKUX MOJIENEeH MPOTyKTUBHOCTHU
arposkocucteM. McTopust pa3pabOTKH CTaTUCTUUECKUX MOJIeNIel TPOTYKTUBHOCTH
arposkocucteM. OOIIHUE TOJOKEHUS U TMOAXOAbl. 3HAYEHUE MOJCIIUPOBAHUS B
Hay4YHBIX UCCIICIOBAHUSIX IO arPOHOMUH.

Pasgen 2. Meroxosioruyeckue M TEOPETHYECKHE  OCHOBBI
MO/JeJIMPOBAaHUA U NpoekTUPoBaHusA. [loHsiTHE 0 MOENAX M MOJIEJTUPOBAHUN.
Crpykrypa u pyHkunu Moaesin. CnocodObl MOCTPOEHMsI MOJEJIH.

Knaccudukanus wmaremMarnueckux MOJENEHM U WX XapaKTePUCTHUKA:
omucaTelbHble  (AMIUPUYECKHE) U  OOBSCHUTEIbHBIE  (TEOpETUYECKHE),
ONTUMHU3AIMOHHBIE W HWMUTAllMOHHBIC, CTAaTUCTUYECKHE U JUHAMUYECKUE,
JNeTePMUHHUCTHYECKHE U croxacTudyeckue. CpoiictBa Mojenu. [IpuHIMIBI
MozaenupoBanus. [IpeoOpazoBaHre MaTeMaTHYECKOW MOJEIU B KOMITBIOTEPHYIO
MOJIEb.

Bua npomexyTo4Hoil aTrrecTauuu (3K3aMeH, 3a4eT) dK3aMeH



AHHOTanus pado4eii MporpamMmsbl

Nucnuniauna: «CoBpeMeHHbIe TPo0IeMbl IUPPOBON TpaHCHOPMALIUIDY
HanpasjeHue noaAroroBku: 35.04.04 Arponomus

npo¢uiib: 3anmra pacTeHUM

KBAJTU(PUKAIUA: MATUCTP

Heab: n3ydeHus: AMCLHUILUIMHBI SBIAETCS (POPMHUPOBAHUE y OOYHAFOIIMXCS
NOHUMAaHUs  OCOOEGHHOCTEH  mpoueccoB  LUPpoBOd  TpaHchopMauuu B
IPOU3BOJCTBEHHBIX cpepax.

OO0masi Tpy10eMKOCTh 3a4eTHasi eAMHNIA/4ac (akagemuueckuii) 3/108

Kparkoe cogepxxanue JuCUMILIIMHBI

Paznen 1. «CoBpeMeHHOEe COCTOSIHME U MEPCIEKTHBbI PA3BUTHS
un¢poBoi TpaHcHOpMALMH NPOMBILLICHHBIX MPeANPUATHID)

KitoueBbie HampaBieHus nmu@poBoi TpaHchopManuu MPOMBIIIIIEHHOCTH.
HoBblli 3Tanm pa3BUTHS NPOMBINLIEHHOW uHAycTpun - Wuamyctpusa 4.0 u ee
oco0enHoctu. WHpopmainmonHas KyjabTypa. VHTEHCHUBHOCTH UCIOJIL30BaHUS
IU(PPOBBIX TEXHOJIOTUH B 110 BUJIaM SKOHOMUYECKON JIEATEIIbHOCTH.

Paszpnen 2. «ludposas tpancpopmanus B AIIK — npodemb1 u

NepCneKTUBbD)

OcHoBuble monoxkeHust npu 1udpouszanmu  AIIK. Heckonbko OCHOBHBIX
HarpaBjieHuil 1MdPoBO TpaHcPopMaluu CelbcKoTo xo3saicTBa. [ludposoe
3eMJICTIONh30BaHKe. YMHOE ToJie. YMHBIM cajl. YMHas Teruia. YMmHas depma.
[IporpamMmHBIe pemieHdss B 00JacTH 300T€XHHMM, KaK OJHO W3 HallpaBlIEeHUUN
nudposuzanmu: KOPAJIJI», BESTMIX, HYBRIMIN, KOPM OIITUMA,
WINPAS, KOPMOBBIE PAIIMOHBI, WINMIX.

Pasnen 3. «IIpo0JjieMbl M mepCHeKTHBbI NPHUMEHEHUSI COBPEMEHHBIX
UM (POBBIX TEXHOJIOTUI B JHEPreTHKE)
CeKTopbl SHEPreTHKH, MOABEPKEHHbIE HAMOOJbIIEMY BIUSHUIO LU(YPOBU3ALIUY.
[MudpoBoit ABOMHUK 3yeKTpocTaHUMU. [Iporpammubie pemeHus B 00JacTH
AIEKTPOIHEPTETUKU, KAaK OJHO U3 HampasieHuil uudpoBusamuu. CucTeMbl
MOHUTOPUHIA U YNPAaBIECHUS TEXHOJOTMYECKUMH TMpoleccamu. Trace Mode —
Poccuiickas SCADA-cucrema.

Bua npome:xxyTouyHon arrecrauuu (3K3aMeH, 3a4er) 3a4er



AHHOTanus pado4eii MporpamMmsbl

Jucnnmimaa « Teopernueckoe 000CHOBAHNE U OPTaHU3ALIMOHHO-TEXHUUECKUE
(OopMbI KapaHTUHHBIX MEPOTIPUATUII

HanpasJeHue noaroroBku: 35.04.04 Arponomus

npo¢uJib: 3amnTa pacTeHUI

KBaJM(PUKALUSA: MATUCTP

Heab: popmupoBaHHEe TEOPETHUUECKUX 3HAHUNW M MPAKTUUYECKUX HABBIKOB
s pewienuss  3agad DenepanpHO  cnmykObl 1O BETEpUHApPHOMY U
¢uTOCAaHUTAPHOMY HAJI30py B 00JIaCTH KapaHTHMHA pAcTeHUH 1O OXpaHe
pacTUTENbHBIX pecypcoB Poccuu, ¢ KOTOPBIMU MPUXOJUTCS CTAJKUBATHCS MpU
IIPOU3BOJICTBE CENBCKOXO3AMCTBEHHOW MNPOAYKUMU Ha Tepputopun PO u mnpum
MEXTOCYyIapCTBEHHOM OOMEHE €10.
OO01mas Tpy10eMKOCTD 3aUeTHasl eTUHNIA/Jac (akagemuuecknid) 4/144

Kparkoe conep:xanmne TUCUUNINHbBI

Paszpnes 1. UcTopusi pasBuTHsS KapaHTHHA pacTennid B Poceunu.

OxpaHna pacturenbHbIX pecypcoB Poccuiickoit deaepanun OT KApaHTUHHBIX
OpPraHUu3MOB.

CropaBouHbld  CTaHAAPT HEOOXOAMM ISl  YBEJIMYEHUS SCHOCTH U
IIOCJICIOBATEIPHOCTH B MPUMEHEHUW U IOHUMAaHUM TEPMHUHOB M ONPEACICHUM,
KOTOpbIE HCIOJIb3YIOTCSl JOTOBAPHUBAIOIIMUMUCS CTOPOHAMHU C O(UIIMATIEHBIMU
dbuTOCAaHUTApPHBIMU  TEJSIMH, B  (PUTOCAHUTApPHOM  3aKOHOAATEIILCTBE |
perjiiaMeHTalusiX, a TaKxke npu opuIraILHOM oOMeHe nHpopmaIuei.

Pa3znen 2. MeToabl HCCIeI0BAHUSA 110 KAPAHTUHY PACTEHUM

[ToTeHnMaNbHBIE BO3MOXXHOCTH TMPOHUKHOBEHHUs (MIyTH TIOMAJaHUusl U
HKOJIOTMYECKHE BO3MOXKHOCTH aKKJIMMATU3AIMK Ha HOBOU TeppuTopun). OaHoM u3
BaxkHenmmx 3amauy ADP gBngercs oIeHKa IOTEHIMAIBLHBIX BO3MOKHOCTEU
ITPOHUKHOBEHUS BPEAHOTO OpraHM3Ma Ha HOBYIO TEPPUTOPHUIO, KOTOPHIE 3aBUCST
OT IYTEHM paCOpOCTPAHECHUsI OpraHuW3Ma U3 CTPaHbl »BKCIIOPTa B CTpPaHy
HAa3HAYCHUsS, 4YacTOThl 3aBO3a W  KOJMYECTBA  BPEAHBIX  OPraHU3MOB,
pacmpoCTpaHsIIONMXCs dTUMHU TyTsMu. Ha sTom sTame mpoBoasT o00O0IIeHre U
aHaIU3  JAHHBIX 1O  3apPETUCTPUPOBAHHBIM  MYTIM  PacHpOCTPAHECHUS
paccMaTpuBaeMOro BPEAHOTO OPraHU3Ma U OLEHHUBAIOT BO3MOYKHOCTH MOSIBJICHUS
HOBBIX ITyTEW.

CtpykTypa u Macmrad MEpONPUSITHI 1O MPOTUBOACHUCTBUIO KapaHTUHHBIM
OpraHM3MaM 3aBUCSAT OT KadecTBa MPOBEACHHOTO aHaln3a (HUTOCAHUTAPHOTO
pucka (ADP), cocTaBIsSIOIMUMU KOTOPOTO SIBJISFOTCS:



* BO3MOXHOCTh OOHApYXXEHUS W WIACHTHPUKAIUA KAPAaHTHHHOTO OpraHu3Ma
(coBpeMeHHbIE METOIUKU OOHAPYKEHUS, IKCIIPECC-aHATN3);

* JI0Ka3aHHas BPEJOHOCHOCTh Ha TEPPUTOPUM CTPAHBI, [J€ OPraHU3M IOSBHIICS
BIIEPBBIC;

* BO3MOXHOCTb IIPEAYNPEKICHHUS PACCEICHUs] KAPAHTUHHOTO OpraHu3ma
pa3IMYHBIMM ~ METOJAMH  BO3JCUCTBUS  (arpoTEXHUYECKHE, OHOJOTMYECKHUE,
dbuznyeckre, XUMUYECKHUE, A[IMUHUCTPATUBHBIC 3AIIPETHI).

PerynupoBanue pucka, c031aBa€MOT0O BPEIHBIM OPraHU3MOM, IIPEANOJIAraeT
pa3paboTKy, OLIEHKY, CPABHEHUE U BHIOOP BapUAHTOB JIEUCTBUM B IEJISIX CHUKEHUS
pucka. ADP npoBoAsST TOMBKO JJIsi HEKOTOPOU OINpeeeHHOW 00J1acTh, KOTopas,
KaK CUMTAIOT, HaXOJAUTCA MOJ yrpo3oi. OOBIUHO ATO KaKasi-TO CTPaHa, HO TaKkKe
MOXET OBITh U 00J1aCTh B MpE/eNiax CTPaHbl UM HEKas 00JacTh, OXBaThIBAIOIIAS
BCE TEPPUTOPUU HECKOJBKMX CTpaH WM HUX 4YacTu (Hampumep, oOJacTs,
OXBaThIBa€Masi KaKOM-TO PErMOHAIBHOM OpraHM3allMed MO 3alIUTe PACTEHUU —
EO3P).

Cxema A®P noarotoBieHa B KayecTBe craHaapra (Cekperapuatom
Mexnaynaponnoit Konsenruu no 3amute pactenuit (IPPC) kak yactb rimobanbHoM
nmporpaMmmMmbl  BceMHUpHOW OpraHu3auuyd 10 IPOJOBOJBCTBUK) U CEIIBCKOMY
xo3aicTBy (DPAO) OOH B obmactu kapantuHa pactenuii. EO3P  Takke
pa3pabatbiBaeT cBOIO cxemy ADP.

AHanu3  (UTOCAHUTAPHOTO  pUCKAa  COCTOUT M3  TpPeX  CTaJaHid:
MOATOTOBUTENIBHOTO dTara, OIeHKH (PUTOCAHUTAPHOTO PUCKA U OI[EHKH CHIDKCHUS
(w1 ynpaBiieHus1) (PUTOCAHUTAPHOTO PUCKA, a TAKKE IKOHOMHUYECKOU OIEHKH
(bUTOCAaHUTAPHOTO KAPAHTUHHOTO KOHTPOJIS.

Pasnen 3. IlepeyeHb HOPMATHBHBIX [JOKYMEHTOB II0 OpPraHU3aluf
aesiTeJibHOCTH DeepajibHON CJIY:KO0bI BEeTEPUHAPHOIO U (MTOCAHUTAPHOTIO
Haasopa PO

OpranuzanuonHas crpykrypa @DenepanbHOil CIy*kObl BETEPUHAPHOIO U
dburocanutaproro Haazopa B PD u ee 3amaum.

OcHoBHBIE (GYHKIIMM OPTaHOB, MpaBa W OOS3aHHOCTH PYKOBOAUTEICH,
TOCYapCTBEHHBIX HWHCIEKTOPOB M  crhenuaiuctoB denepanbHOM  CITyKObI
BETEPUHAPHOTO U (PUTOCAHUTAPHOTO HA/I30pa

Opranu3zaiiusi BHEIIIHETO U BHYTPEHHETO KapaHThHa pacTeHui B PD.

@opMbl coTpyaHuuectBa PP ¢ MeXAyHApOAHBIMU OpraHU3alUsIMU U
3apyOeKHBIMU CTPaHAM B 00JIaCTH KapaHTHHA PACTEHUM.

Bua npomexxyrouHon arrectaunu (3K3aMeH, 3a4eT) DK3aMEH



AHHOTanus pado4eii MporpamMmsbl

Jucnuniauna «durocanutapHas IKCIIepTU3a PACTCHUI
HanpasjeHue noaAroroBku: 35.04.04 Arponomus
npo¢uJib: 3amuTa pacTeHUI

KBAJTU(PUKAIUA: MATUCTP

Heab: dopmupoBanue 3HaHUI U yMEHUU B pemieHusx 3anay denepanpHoii
CIIy’kObI 110 BETepUHAPHOMY U (DUTOCAHUTAPHOMY HAJ30pYy B 00JACTH KapaHTHHA
pacTeHuil, 0 OXpaHe pPaCTUTEIBHBIX pecypcoB Poccum Ipu IPOU3BOICTBE
CEJIbCKOXO3IMCTBEHHOW  mpoaykumu  Ha  teppuropun PO wu  1pum
MEKTOCY/IapCTBEHHOM OOMEHE pacTUTENbHOUW mNpoAyKiuu. OCBOEHHUE METOJIOB
onpeneneHuss (QUTOCAHUTAPHOIO  COCTOSIHUSL — MOAKAPAHTUHHOW — MPOAYKLIMH
PACTUTEIBHOTO MPOUCXOKICHUS.

OO0mas TPpyI0eMKOCTh 3aUeTHasl efHHUIAa/Jyac (akagemuuecknii) 3/108
Kparkoe conep:kanue TUCHMILTHHBI

Paszpnen 1.  Omnpenenenue  ¢puTOCAHMTAPHOIO MOHUTOPHHIA,
(uTocaHUTAPHOM IKCIIEPTU3bI PACTEHUH, UX LU 321241 U 00bEKThI

Cdepa mnpumeHeHuss M HOPMATHUBHO-NIpaBOBas 0a3a (QUTOCAaHUTAPHOU
DKCIIEPTU3bI PACTCHUIN

CryneHTaM HEOOXOAMMO YETKO MPEACTaBIATh, YTO c(epoil MpUMEHEHUs
¢duTOoCaHUTApHON JKCIIEPTU3HI pacTeHui SABJISTFOTCS KapaHTUHHBIE
¢uTOoCaHUTAapHBIE 30HBI, a TaKXK€ IMOCTyHarol@as U3 HHUX [OJAKapaHTHUHHAs
npoaykuusg. KapanTuHHOW (PUTOCAaHUTApHON 30HOM cuUMUTaeTCs TEPPUTOPHS, Ha
KOTOpPOM YCTaHOBJIEH KAPAaHTUHHBIN PEXUM BCIIE/ICTBUE BBISBJICHUSI KaPaHTUHHBIX
O0OBEKTOB.

[Ipu oOHapy eHNN KapaHTUHHBIX 0OBEKTOB pe3yibTaTOM (PUTOCAHUTAPHOM
AKCIEPTU3BI JTOJDKHO OBITh CHENIaHO 3aKJIIOUEHHE O Mepax, MPEeANPUHUMAEMbIX B
OTHOIIEHWM  OLCHMBAaeMOW  MpoayKuuu. Takue Meppl  MOTYyT  OBITh
MPOPIIAKTUIECKUMIA W YHUUTOXKAOMIMMHU (Mepbl 00pwObI). [IpodrmakTuaeckue
MEpbhl PEKOMEHIYIOTCS TpPH MOTEHIUAIbHOW ONACHOCTH BO3HUKHOBEHHUS WIIU
pacnpocTpaHeHusi BpeIHBIX opraHu3MoB. K HaHHBIM MepaM OTHOCHUTCS 3amper
BBIBO3a MPOAYKIIMH 32 MPEeibl peTHOHA, B KOTOPOM OOHApY>KE€Hbl KapaHTUHHBIE
BpEIUTENN U OOJIE3HHU.

HopmatuBno — mpaBoBoii 0azoit @CD cmyxutr PenepanbHbiii 3akoH « O
KapaHTHHE pacCTeHMil», a TaKkke pa3paboTaHHbIE HA €ro OCHOBE IOJI3aKOHHBIC
npaBoBble aKkThl. B Ha3BaHHOM @enepanbHOM 3aKOHE OIPEAEIIEHbBl OCHOBHBIE



noHsTUsd, nonHomouusi Poccuiickoit @Penepanuu mo o0eCNEYEHHIO KapaHTHHA
pAacTEeHUH, CIENUAIBHO YIOJIHOMOYEHHBbIM opraH Poccuiickont ®denepanuu 110
00eCIeUeHNI0 KapaHTMHA pacTeHWi, a TakkKe MOPSJOK TaKoro oOecreyYeHus.
Kpome Toro, B 1aHHOM 3aKOHE yCTaHOBJIEHBI OCHOBHOW NMPUHIIMI OpraHU3aluu U
JeATEeNbHOCTH [ '0CyapCTBEHHOM CIlIy>)kObl KapaHTMHA pACTEHHi, IpaBa ee
JOJKHOCTHBIX JIUII, TOPSIIOK (PMHAHCUPOBAHUS padoT.

[logkapaHTUHHAs MPOIYKUHS MOJJIEKHUT TOCYJAPCTBEHHOMY KapaHTHHY
¢uTOCAaHUTAPHOMY KOHTPOJIIO, B TOM YHCIIE JOCMOTPY, U MPU HEOOXOAUMOCTH
7a00paTOPHBIM ~ HCHBITAHUAM W (UTOCAHUTAPHOM  DKCHEPTH3E, KOTOpPHIC
IPOBOJASATCS OpraHamMH U OpraHu3alusMu ['ocyaapcTBEHHOU CiyObl KapaHTHHA
pacTEHU.

Takum 00pazoM, puTOCAaHUTApHAS HKCIIEPTU3A SBISETCS COCTABHOM YaCThIO
(UTOCAaHUTAPHOTO KApPAHTHHHOIO KOHTpossl Wik ceptudukanuu. Crocodom
NOATBEPKIAEHUS U KOHEUHBIM PE3YJIbTATOM (PUTOCAHUTAPHOM 3KCIEPTU3BI CITYkKAT
(duTOCAaHUTapHBIE M KAPAHTUHHBIE CEPTU(UKATBI, KOTOPBIE OTHOCATCS K
00s13aTeIbHBIM JOKYMEHTaM, HEOOXOAUMBIM IIPH BBO3€ B Poccuio U BbIBO3€ U3 HEe
NOJIKAPAaHTUHHOM NpOoAyKIMHU. Takod cepTudukar NoKeH ObITh W IPHU BBO3E
MOAKAPAHTUHHOW MPOIYKIHNH U3 KapaHTUHHBIX 30H.

[Ipu npoBeneHUM TOBAPHOM SKCHEPTU3bI, TOBAPOBEIbl — DKCHEPTHI HE
IPOBOJAT (PUTOCAHUTAPHYIO SKCHEPTU3Y, a JIMIIb MPOBEPSIOT HAIU4Ke
(duTocaHUTapHOTO cepTHU(UKaTa y MNOJAKAPAHTHMHHOW NpoAyKIuu. OJHAKO OpH
OOHapy>KeHUH NPHU3HAKOB 3apaXKEHUsSI SKCIOPTUPYEMOIO TOBapa KapaHTUHHBIMH
O00BEKTaMU OHM JIOJKHBI YBEZIOMUTH 00 3TOM 3aKa34lKa U HEMEIJIEHHO U3BECTUTh
CIIELIMAJIbHO YIIOJJHOMOYEHHBIN TOCYIapCTBEHHBIN oprad Poccuiickoit denepanni.

durocanuTapHas J1abopaTopus — LEH U 3aJa4l, TEXHUYECKHE TpeOOBaHUS

Kapantunnas QurtocaHnutapHas dKcrepTuza OO0pas3IoB MOJKAPAHTUHHBIX
MaTepHaNoB MPOBOJUTCS B COOTBETCTBUU C YTBEPKACHHBIMU METOJAMYECKUMU
MarepuaiaMu A/ JTUAarHOCTUYECKUMHU IIPOTOKOJIaMH EOK3P B
¢dbuTocanuTapHoi 1abopaTopuu.

OcHOBHOI 11€7bI0 (PUTOCAHUTAPHOUN JabopaTopuu SIBISETCA OOecTeueHue
nestenpHOocTH  Poccenpxo3Haa3zopa MO YCTAHOBJEHUIO  KapaHTHHHOIO
(UTOCAHUTAPHOTO  COCTOSHUSI ~ MOJKApAaHTHUHHBIX  MarepuanoB.  Kaxmgas
nabopatopus GOpMHpPYETCS B COOTBETCTBHH CO CHECIM(PUKONW pEruoHa,
OIIPEIEIISAIONIECH OCHOBHOM COCTaB MCCIEAYEMBIX MOJAKAPAHTUHHBIX MATEPUATIOB U
BUJIbI HEOOXOIUMBIX OJKCIEpPTU3. B  3aBUCMMOCTM OT BHIOB 3KCHEPTHU3
nabopaTopus OIpEAeNseT METOJbl JMATHOCTUKH, KOJUYECTBO M HA3HAUCHUE
HEOOXOJMMBIX TOMEIIEHU U 00opyaoBaHus, (GopMUPYET KBATH(PHUIMPOBAHHBIN
nepcoHan, pa3palbaThiBaeT M MOAJEPKUBAECT CHUCTEMY YIIPABJICHUS KaueCTBOM
BBITMIOJIHSIEMBIX pabOT, YTO JOJIKHO OBITH OTpaskeHo B [lonoxeHuu o 1abopaTopui.



KapanTtunnsie ¢puTocaHuTapHble 1a00paTopun JOHKHBI (POPMUPOBATHCA U
paboTaTh B COOTBETCTBUU C TPeOOBaHUIMHU, U3JI0KEHHBIMU B Ilopsake paboThI ¢
BPEAUTEISAMU PACTEHUM, BO30ynuTensiMu OOJIE3HEW pacTeHUH, pacTEHUSIMU
(copHsikaMu), UMEIOIIMMH KapaHTUHHOE 3HaueHue ais Poccuiickoit denepanuu B
YUPEXKICHUSX, TOIBEIOMCTBEHHBIX Poccenbxo3naazopy.

[Tomemenust nabopaToOpuM  JOJKHBI  CIIOCOOCTBOBATh  HAJJIEkKAIIEMY
MPOBEJCHUIO JUATHOCTHKH. B 3aBUCMMOCTH OT BHIOB MPOBOJUMBIX 3KCIIEPTH3,
pa3HbIE 3Tanbl JUATHOCTUKHU MOTYT OBITh COBMEIIECHBI B OJHOW paboyell 30He, eclin
OPUHUMAIOTCA HEOOXOJIMMBIE MEphl IMPENOCTOPOKHOCTU U  HUCKIIOUEHUS
HNEPEKPECTHOTO  3apakKCHUs, MPUYMHOM KOTOPOrO MOTYT OBITH 0OOpasibl,
pedepenTHbIi MaTtepuan U oOopyaoBanue. JlaGoparopust OJDKHA  OBITH
YKOMILIEKTOBaHA CHEIHATMCTAMH B COOTBETCTBHM C BHUJAMH H 00beMaMu
IPOBOAMMBIX JKcrepTn3. COTPYTHUKH, BBIIOJHSAIOMINE JKCHEPTU3bI, TOJIKHBI
MMETh COOTBETCTBYIOIIEE MPOodHIbHOE 0Opa3oBaHUE

JlabopaTopust 1oiKHA OBITh OCHAIlEHa HEOOXOAUMBIM 000PYJIOBAHUEM IS
IPOBEJCHUS  JIOCTOBEPHOM  JHMAarHOCTUKK B  COOTBETCTBUM ¢  TabeneMm
OCHAlICHHOCTH  KapaHTUHHBIX  (uTOCaHUTAapHBIX  Jaboparopuil.  Kaxnas
naboparopuss Ha ocHoBaHuM OOmiero mnopsaka JABMXKEHUS  00pasloB
MOJIKAPAHTUHHBIX MaTepuajoB TPU TPOBEICHUU DOKCIEPTH3 B KapaHTUHHBIX
¢uTocanuTapHeix naboparopusx Poccenbxo3Hamzopa gokHaA pazpaboTaTh H
YTBEPAUTH COOCTBEHHBII MOPSAI0K pabOThI ¢ 00Opa3amu.

[Ipu moctymieHuun oOpa3loB B JIA0OpPaTOPUIO JOJKHO TIPOBEPITHCA U
¢ukcupoBatbcs ux cocrostuue. Ecnu B o0pasiie HeJoCTaTOuHO MaTepuasa Uik OH
HaXOAMUTCSd B IUIOXOM COCTOSHUM IO NPUYHHE (PU3UYECKOTO TOBPEXKICHUS,
HEHAQJIeKAIlel TeMIepaTypbl XpaHEHHs, pa30pBaHHOW YHNAKOBKU WM HeE
OTBeUaroleil TpeOOBaHUSAM MapKUPOBKH, €cCiIM oOpa3ell HE COOTBETCTBYET
MIPEI0CTaBIEHHOMY OMUCAHHIO, OH Ha SKCIEePTU3y He nmpuHuMaetcs. OOpasiibl, He
MPOMIEIIINE IKCIEPTU3Y, MOJKHBI XPAaHUTHCS B HAIJICKAIIUX YCIOBHUSIX, YTOOBI
CBECTH [0 MHHHMyMa W3MEHEHHsS WX KAa4eCTBEHHOTO M (PUTOCAHUTAPHOTO
COCTOSIHHSI.

Jlis mpoBefeHUs 3KCHEepPTU3bl J1abopaTopusi JOJKHA UMETh pedepeHTHbIe
(cpaBHUTENbHBIE) MaTE€pHANIbl, KOTOPbIE HCIOJB3YIOTCA MPU HACHTU(PUKAIIH
BPEIHBIX OPTaHU3MOB, MMOATBEPKACHUN TOCTOBEPHOCTH PE3YJIHTATOB IKCIEPTU3HI,
MOHUTOpUHTa paboTel Jabopatopun u T.0. K pedepeHTtHbIM Marepuasam
OTHOCSITCSI JKHMBBIE HACEKOMBIE, HEMAaTOMbl, COPHBIE pACTEHUs, KYyJIbTypHI
MHUKPOOPIraHU3MOB, a TaKXe pa3jMyHble BUbl KOJUIEKUMN BPEIHBIX OPraHU3MOB
(SHTOMOJIOTHYECKHE, (PUTOreIbMUHTOIOTHYECKHE, TepOapUN U KOJUIEKIIMH CEeMsH
COpPHBIX pacTeHui, repOapuu ¢ MoBpexaeHusMu), mukponpenapatsl, [JHK/PHK
BPEIHBIX OPraHU3MOB.



JlabopaTopus MODKHA OOECIEUUTh PETUCTPAINIO, JIOJDKHOE XpaHEHUE H
UCIIOJIb30BaHUE pedepeHTHOTO MaTepuana Jjisi 00eclieYeHHs] ero COXpaHHOCTH U
MPEeIOTBpAIIeHUs] pacrpocTpaHeHuss B cooTBercTBUM ¢ llopsiiakoM paboTsl C
BPEAUTEISIMU  PACTEHUM, BO3OYIUTEISIMU OOJIE3HEH pacTeHUid, pacTECHUSIMU
(copHsiKamMM ), UMEIOIIIUMHU KapaHTUHHOE 3HaueHue Jis1 Poccuiickoit denepanvu B
VUPEKICHUSIX,  MOABEAOMCTBEHHBbIX  Poccenbxo3Hamzopy. B kadecTBe
CPaBHUTEJHPHOTO MaTepuaja MOKET OBITh HCIIOh30BaHA Takke WH(popMarus u3
HAyYHOHW JINTEpPATyphl, pUCYHKH, GoTorpaduu, KOTOPHIE MOKHO HCITOJIB30BATh B
KaueCTBE BCIIOMOTaTeNIbHBIX CPEJICTB MPHU MPOBEICHUN JUATHOCTUKH.

[Ipu uccnenoBaHum (HUTOCAHUTAPHOTO COCTOSIHHSI 0OpPA3IOB B JIaOOpaTOpUU
opopmisiercss  I[Iporokon skcmeptu3bl U CBHUAETENHCTBO  KapaHTUHHOM
skcrepTusbl. JlabopaTtopusi JOJDKHA TapaHTHUPOBATH KAueCTBO TMPOBEACHUS
AKCTIEPTU3bI, MIPU KOTOPOM OKPY>KAIOIKUE YCIOBUS U paboure MpOoueayphl CBOIST
JI0 MUHUMYMa PHUCK MEPEKPECTHOTO 3arps3HEHUs] yepe3 BO3JyX, MOBEPXHOCTH,
o0opyioBaHuE, IEPCOHAT U T.]I.

Paznen 2. IIpoBenenue KapaHTUHHOI'O (purocanuTapHoro
o0cJieqoBaHus

[Ipu mnpoBegeHUU (PUTOCAHUTAPHOM SKCHEPTU3Bl A OOHAPYKEHHS
BpPEAHBIX OPraHW3MOB MPUMEHSIOTCS CJEAYIOIIME METO/bl: BHU3yallbHbIE (T10
BHEIIHUM TpU3HAKaM), MHUKPOCKONMMPOBaHHUE (AJI1 MHMKPOOPraHHU3MOB U
MeTbYaNIINX HACEKOMbIX, HalmpUMep KIelled U HeMaTo[), JIIOMUHECLEHTHBIN U
HATOXUMUYECKUN. OKCIEpPThl NPUMEHSIOT B OCHOBHOM BHU3YaJIbHBIM METO/I.
OcranbHble Ha3BaHHBIE METOAbl HCHOJIB3YIOTCA JIMIIb B HCIBITATEIBHBIX
nabopaTopusx TpU  MOpPOBeJAeHUU  (UTOCAHUTAPHOW  IKcmepTusbl.  OHHU
MPUMEHSIOTCST TaKkKe BO BpeMs J1a0OpaTOpPHBIX, BEr€TAIIMOHHBIX U TOJIEBBIX
onbIToB. (Ocoboe BHUMaHUE VAENAeTCd KapaHTUHHBIM BUJAM BpeauTENeH
pacteHuii, Bo3OyauTenel OoJie3HEM pacTeHUHW U COPHBIM PACTEHUSIM COTJIACHO
[lepeunst kapaHTMHHBIX OOBEKTOB (BpeauTenel pacTeHuid, Bo30ynuTenein
Oone3Hel pacTeHUd W PpacTeHUl (COPHSIKOB), YTBEPKIECHHOTO TMPUKA30M
MuHucTpa cenbckoro xo3siicta Poccuiickon @eneparuu

OmnpenensieTcs 3acelIeHHOCTb, 3apaXCHHOCTH MOJKAPAHTHUHHBIX OOBEKTOB
KapaHTUHHBIMU ¥ HEKapaHTUHHBIMU OpPTaHU3MaMH, UACHTHU(GUKAINS UX BUJOBOTO
COCTaBa, y4Y€T IUIOTHOCTH MOMYJSLHMA W BPEIOHOCHOCTH, PACHPOCTPAHEHUSA U
pa3BuTHs 00JIe3HEH, CTENEHU MOPAKEHUSI UMY PACTEHUH, YCTAHOBIIEHHUE BUOBOIO
M KOJIMYECTBEHHOIO  COCTaBa  COPHbIX  pACTEHUH U OMNpEIEIICHHUE
YKU3HECTIOCOOHOCTH CEMSIH COPHBIX PAacTeHHi, 3apa)KE€HHOCTb M 3arpsi3HEHHOCTH
NOJKAPAHTUHHOW MPOAYKIMU BPEIUTENSIMU 3allacoB, BPEAUTEIAMHU U OO0JIE3HAMU
JECOMATEPUAIIOB,  OMNpPEICIICHUE  IUIOMAAEH  3aCEICHHOM W 3apa)KEHHOU



KapaHTUHHBIMU o0BeKTaMH, YCTaHOBJICHHE TPaHUIL KapaHTUHHOMN
(dbuTOCAaHUTAPHOMN 30HBI

bonesnu pacrennii knaccu@UIMPYIOT B UEIAX MPaBUIBHOTO MOAXO0AA
K IMAaTHOCTHUKE, T. €. YCTAHOBIICHUIO ITPUYMH X BOSHUKHOBEHUSI.

B 3aBucuMoOCTH OT 3THOJIOTHH (IPHUYMHBI) BCe OOJE3HU PACTEHHUU JEIATCS
Ha JIBE TPYNIbL: HHPEKIIMOHHBIC W HEUH(PEKITMOHHBIE.

Nupexnmonabpie 007€3HU BBI3BIBAIOT Pa3IMYHBIC BO30YIWUTETH — TPHOBI,
OakTepuu, GUTOMATOTEHHBIE BUPYCHl ((DUTOBUPYCHI), BHUPOUIBI, (DUTOILIA3MBI
(puTomaroreHHbIE MUKOILIA3MbI), HEMATO/IbI, BBICIINE 1IBETKOBBIC PACTEHUS U JIP.
OO0mumii npu3HaK 3TUX OO0JIe3HEH — CIOCOOHOCTh TMepefaBaThCsd OT OJHOTO
pacTeHus K IpyromMy.

Heundeknuonnsie 00JIe3HU TOSBIAIOTCS B Ppe3yJibTaTe€ BO3ZHUKHOBEHUS
HEOJAronpusiITHBIX JJIi PACTEHUM YCIIOBHIl BBIpalllUBaHUS — ITOYBEHHBIX,
KJIIMMaTU4YeCKuX, nutanus. [1o xapakrepy nposBieHus: 00JI€3HU PACTEHUMN YCIIOBHO
JIETISIT Ha MECTHBIE (JIOKalibHbIE) U o01mue (muddy3HbIe).

Mukpockonmueckuii  Meton. Kynbrypanenbiii  meton. CoBpeMeHHas
dbuTonaTosoruyeckasi JUArHOCTHKA PacIoJiaraeT JOMOJIHUTEILHBIMU METOJaMu
UCCJIEIOBaHMsI,  OOOTramaloNMMU M PACHIUPSIIONIUMU  JHArHOCTUYECKUE
BO3MOXKHOCTH, — CEPOJIOTHYECKUM, AIEKTPOHHOMUKPOCKOTTUYECKHM,
OMOXUMHUYECKUM U JIP.

Bupycel — rpymnma  OoOJMraTHBIX ~ BHYTPUKIETOYHBIX  Mapa3uTOB,
XapaKTepU3YyIOIIUXCS  YIBTPAMUKPOCKOTIMYECKUMHU  pa3MepamMu, OTCYTCTBHUEM
KJIETOYHOTO CTPOCHMsSI, TMPOXOAUMOCTBHIO 4Yepe3 OakTepualibHble (UIBTPHl U
Pa3MHOXKEHUEM TOJIBKO B KJIETKAX >KMBBIX OPTaHU3MOB, B TOM YHUCII€ U PACTEHUHU.
Onu pasnooOpasHbl mo (opme (MaJOYKOBUIHBIC, HUTEBHUIHBIE, CHEPHUECKHE,
KyOOBHJIHBIC M JIp.), COCTOSIT M3 OJMHOYHOM WM JBOWHOW HUTH HYKJIECHHOBOMU
kucinoTel (JHK wumu PHK), okpyxeHHoOWl OelkoBOi 000J0YKOH (KarcuaoMm).
OaHuUM W3 CBOMCTB BHUPYCHBIX 4YacTUll (BUPHUOHOB) SIBIIETCA MX CIOCOOHOCTH
00pa3oBBIBATh KPUCTAIIBI B TOPAKEHHBIX KJIETKaX pacTeHuil. PacmipocTpaHstoTcs
dbuTOnmaTOreHHbIE BHUPYCHl OT PACTEHUS K PACTCHUIO KOHTAKTHO, a TakKXke C
MOMOIIBI0 PA3TUYHBIX NEPEHOCUMKOB (HACEKOMBIX, 300CIOpP, HEMATO/I, BBICIIHX
[BETKOBBIX pACTCHUN-TIAPA3UTOB).

B Bupycosiornueckod MOpaKkTHUKE IIUPOKO  HCHOJB3YKOTCS  METOJbI
JUArHOCTUKHU: BU3YaJIbHBIMA, CEPOJIOTUYECKUN, WHIAUKATOPHBIM, JJIECKTPOHHO-
MUKPOCKOTTMYECKHH, a TaK)K€ METO/bl, OCHOBaHHbIE HA U3MEHEHUU XUMUUYECKOTO
COCTaBa pACTEHUN W HAXOXKACHUM B UX TKAHAX BKIKOYEHUNW BUPYCHOTO
MPOUCXOKICHUS.

Bupycsl, KOTOpbIE COCTOSIT U3 HYKJIEMHOBOW KUCIOTHI U JIMIIICHBI KAINICHUJIA,
HA3BIBAIOTCSI BUPOHIAMH, & BBI3BIBAEMbIE UMU OOJIE3HU — BUPOUTHBIMHU.



Pan Oonesneil, paHee CUMTABUIMXCA BUPYCHBIMHM, B HACTOSIIEE BpeMs
OTHOCAT K OOJIe3HSM, BBI3BIBAEMBIM  (PUTOIJIA3MEHHBIMU ~ OpraHU3MaMu.
duToriazMbl coaepxkar aBa Tuna HykiemHoOBbIX kuciaoT — JHK u PHK. Onwu
KOHLIEHTPUPYIOTCSI B dJeMeHTax (uodsMbl OONBHBIX pacTeHU (CUTOBUIHBIC
TPyOKH, KIETKU-CITyTHUKH, (JIOAIMHasi TapeHXuMa) U LUTOIUIa3Me KIETOK.
durorazmMbl UMEIOT BT TeJell CPEpUIECKOM, SITUTICOUTHON MM HENPABUIbHOM
dopmbr mumamerpom 25...1000 HM, OKpyXKEHHBIX MeMOpaHOi. Omnpeneisor
¢uTonIa3zMeHHbple OOJE3HM MO BHEIIHUM MPU3HAKAM, C MOMOUIBIO AJIEKTPOHHOMN
MHUKPOCKOIIUHU, UHIUKATOPOB, CEPOJIOTUYECKUM METOIOM U JIp.

Ha naGopaTopHbIX 3aHATHUSX CTYAEHTHl PAaCCMaTpPUBAIOT TOPAKEHHBIC
OOJIE3HAMH PACTEHHMSI, JENAT UX Ha TPYIIbl [0 TUMAM MOPAKEHHUS U MPOBOJIST
JMArHOCTHUKY.

Mo3anka XapakTepu3yeTCs HEPaBHOMEPHOW pPACUBETKOW MOPaXEHHBIX
OpPTaHOB, PU KOTOPOW yYaCTKU C €CTECTBEHHOM 3€JEHOM OKPACKON YEPEAYIOTCS C
0oJyiee CBETJIBIMM, JHIICHHBIMUA XJopoduiuia. Mo3audHas paciBETKa XOPOIIO
BU/IHA HA TIPOCBET UK Ha GoHe Oeroif Oymaru.

MOpIIMHACTOCTh BO3HUKAET BCIEICTBHUE 3aJEPKKU POCTA OJHUX TKAHEU U
HOPMaJbHOTO pa3BuTUA Jpyrux. [Ipy MOpPUIMHHUCTONM MO3aMKE Ha JHUCTHAX
KapTodens KUJIKU JIMCTa 33JEP>KUBAIOTCA B POCTE, a MAKOTH JIMCTA MPOJOJIKAET
pa3BUBATHCSA, pa3Mep JINCTa YMEHBIIAETCS.

JUist psga BUPYCHBIX OOJ€3HEW XapaKTepHbl HEKPOTMYECKHWE TSITHA Ha
JUCTBAX, CTEOJIAX U YepelllKkax, HapuMep mojiocyaTas Mo3auka KapTtodess, CTPUK
tomaTta. [log BO3AEHCTBHEM BHPYCOB MOTYT IPOMCXOAUTH CKPYYMBAHHUE,
HUTEBHUIHOCTh, MAIIOPOTHUKOBUAHOCTD, U3MEJIBUCHNUE WUJIM YBEJIIMYECHHUE JIMCTOBBIX
IJIACTUHOK. Otn CUMIITOMBI  TPOSIBISIOTCS CaMOCTOATENIEHO WIH
B KOMIUIEKCE C MO3aUKOM.

@uTOoMIa3Mbl BBI3BIBAIOT CIEAYIOIIUE CHUMIITOMBI: TMOXEITEHHE JUCTHEB,
u3pactaHue MoOeroB («BeAbMHUHBI METIbDY), U3MEHEHHUE CTPOCHUSI LIBETKOB U
IJI0/I0B, MPEe0Opa30BaHUE TeHEPATUBHBIX OPTAHOB B BEr€TaTUBHBIE (CTOJIOYD).

B kauectBe mnpumepa BUPOUIHOIO 3a00JIEBAaHUS MOXHO PacCMOTPETh
TOTUKY KapTo(desns, CUMITOMaMH KOTOPOW SIBISIOTCS naedopmaiius HaJI3eMHBIX
OpraHOB pacTeHUs (M3MEIBYEHHOCTD JINCThEB, N3MEHEHUE UX 1[BETA, BOJHUCTOCTD
KpaeB), u3MeHeHne GopMbl KITyOHeH (TpyIIEeBUIHOCTh) U YBEITUYCHUE KOJTUYECTBA
IJIa3KOB.

JlnarHoctuka BUPYCHBIX OOJIE3HEHW CEpOJIOrMUYeCKUM METOJIOM OCHOBAaHA Ha
cnenuUyYecKUX CBOMCTBaX Oeika, BXOMMAIIEr0 B COCTaB BUpYyca, J1aBaTh
OTIpe/IeNICHHbIE PEaKINK ¢ OeIKaMu KpOBHU KUBOTHBIX. [Ipu BBeneHnu OEITKOBOTO
KOMIUIEKCa BHUPYCOB (QHTHI€HA) B KpPOBb JKUBOTHBIX B HEWl o00pa3yroTcs
cnenuduueckre OeJIKOBbIE YACTHIIBI — AHTHUTENA, CIIOCOOHBIE CBSI3bIBATh UYKOU
OeNoK U TMEepeBOANTH €ro B Oe3BpeqHOE Al OpraHM3Ma COCTOSHHUE (3aluTHAs



peakusi). [lpy MOBTOpHOM BBEIEHHUH 3TOro K€ Oenka BUpyca 00paszyroTcs
IUIOTHBIE arperarbl, BBINAJAIONIME B OCANOK M3 KOJUIOMJHOTO PacTBOpA.
ChIBOpPOTKa KPOBU KUBOTHOTO (KPOJIMKA, MOPCKOM CBUHKH U Jp.), KOTOPOMY ObLI
BBEJICH aHTUICH, CIY>KUT JIMarHOCTHYECKUM PEaKTUBOM JIJIsi OOHApPYKEHUSI 3TOTO
WM POJCTBEHHOTO eMmy Oellka B HCCIIeTyeMOM oOpasiie, OOBIYHO B KJIECTOYHOM
COKE PACTEHHS.

PasnuuaroT 71Ba THOA CEPOJIOTMYECKHX PpPEAKUUH — NperunuTaluu
(ocaxxaeHus1) W arrmroTMHauuMu (ckierBaHus). Ilpy cMeIMBaHMHM CBHIBOPOTKH C
MPO3PAYHBIM OYUIICHHBIM COKOM PACTEHHS], OPAKEHHOTO BUPYCOM, IIPOUCXOJIUT
peakuys NPEUUINHUTALNNA, COMPOBOXKIAIOIIASICSA BBINAJACHUEM MEJIKO3EPHUCTOIO
ocanka. Peakuus arrrOTHHAIMA ITPOUCXOAMUT IIPU COCJUHEHUM HEOUYMIIEHHOTO
COKa C CHIBOPOTKOW M COMPOBOXKAAETCS BBIMAJIEHUEM BHIUMOIO HEBOOPYKEHHBIM
TJ1a30M XJIOTIbEBUAHOTO OCAJKA.

JUIsi TMarHOCTUKUA BUPYCHBIX OOJ€3HEH pacTEeHUH HIMPOKO MPUMEHSETCS
OJlHA W3 PA3HOBUIHOCTEM CEPOJIOTMUECKOTO METOJIa — KalelbHbId MeTond. Jlid
CEpOJIOTMYECKON peaklMy KamnelbHbIM METOAOM HEOOXOIHWMBbI POCTKH U JIUCTbS
IpOpocHIero KapTodes, nopa’keHHble BUPYCHBIMU OO0JIE3HSIMH, AUATHOCTHYECKUE
CBIBOPOTKH K BHpycam X, ¥, M, KOHTpOJbHasi ChIBOpOTKa (HOpMasbHas),
MUHLETHI, MAPJIs, IPEIMETHBIE CTEKIIA, UJIbI JJIsl IEPEMELINBAHUS CHIBOPOTKH.

duronaToreHHble OaKTepuu — OJHOKJIETOYHBIE OecXJopOoHUILIbHbBIC
OpraHu3Mbl, CIIOCOOHBIE BBI3bIBaTH OOJIE3HU Y BBICIIMX PACTEHUN. BoJbIIMHCTBO
U3 HUX MMEIOT MaJOYKOBUIHYIO (hOPMY, HO BCTPEUAIOTCS AJUIMIICOMAAIBHBIE WU
UUAJIMHIPUYECKHE, pa3Mep KOTOpbIX Bapbupyet oT 0,5 10 4,5 MkMm B iuny u oT 0,3
no 0,6 Mkm B mupuHy. Iloutn Bce QuTOnaTOreHHbBIE OAKTEPUU MOJBUIKHBI.
Pa3mMHOXE€HHE POUCXOIUT MPOCTBIM JEJIEHUEM KIIETKM Ha JIBE 4acCTH IMPUMEPHO
yepe3 kKaxasie 20...30 MuHyT, 4TO 00€CIEeUYNBAET MOTEHIIMAIHLHYI0 BO3MOKHOCTh
OBICTPOI KOJIOHU3ALIUU PACTEHUM.

bakTepun UMEIOT KIETOYHYIO CTEHKY, Y HEKOTOPBIX BUIOB OHA OCIM3HEHA U
oOpa3yeT CHapyXu Karcyily, KOTOpass CIOCOOHAa TMpOIyCKaTh B  KJIETKY
NUTaTeNIbHBIE BELIECTBA, a Hapy)Xy — MPOAYKTHl OOMEHa M 3allUIaTh
OaKkTepualIbHYIO KJIETKY OT BHEIIHUX BO3JeHcTBUN. K KII€TOUHON CTEHKE MIOTHO
npujieraeT LUTOoIIa3MaTudeckass memOpaHa, cocCTosAliass M3 JBOMHOTO CIJIOS
TunuaoB u Oenka. OHa HWrpaer poiab OCMOTHYECKOro Oapbhepa OaKTepHAIbHOM
kietkd. [log uMromnazMaruyeckod MeMOpaHoOW y OakTepuil HaXOIUTCS
LUTOIIa3Ma, COCTOSIas W3 BOJAbI, OEJIKOB, JKUPOB, YIIEBOJOB, MHUHEPAIbHBIX
COCIMHEHU M JPYruX BEIIECTB M COJEpKalllas BHYTPEHHUE CTPYKTYpHI
OaKTepHAIbHON KIICTKH (HYKJICOM, ME30COMBI, pruOocoMBbI 1 1p.). [lomasmnstomniee
yucio (UTONMaTOreHHbIX OakTtepuit orHocutca K poxam Corynebacterium,
Pseudomonas, Xanthomonas, Agrobacterium, Erwinia, Bacillus u ap.



JluarHocTuky OakTepHalbHBIX 3a00JIeBaHUN MPOBOAST MO BHU3yaJbHOMY
aHaJIN3y CHUMIITOMOB MHKPOCKOTIMYECKUM, CEpPOJIOTHYECKUM, OUOXHUMHYECKUM
METO/JaMH, ONpEeNeNsisi XapaKTepHble OCOOCHHOCTH NATOTEHHBIX IITaMMOB.
Boienenre (UTONATOreHOB B YHUCTYIO KYJIBTYpPY IO3BOJISIET OMNPENCIATh HX
BUJIOBYIO MPHUHAJIEKHOCTh, & HCKYCCTBEHHOE 3apaKEHHE 3/I0POBBIX PACTEHUH C
nocJieAynell peusonsuue Bo30yAUTENs] — MOATBEPAUTh MPABUIBLHOCTD
JMarHo3a W W3y4YuThb JMUHAMHUKY DPAa3BUTHA OOJE3HUW MpPU Pa3IMYHBIX BHEIIHHX
YCIIOBHSIX.

CUMIOTOMBI HEKOTOPBIX OAaKTEPHO30B HACTOJBKO XapPaKTEPHBI, YTO MO HUM
MO’KHO ONpEIeNnuTh 3aboneBanue. Ecinu e BHEITHET0 0CMOTpa HEAOCTAaTOYHO, TO
HE00XO0MMO MTPOBECTU OOJIee JeTAbHBIN aHaIN3 OPaXKEHHBIX PACTEHU.

bakTeprossl o cumMnToMam NpOSBICHUS MOAPA3AEISIIOTCS HA JABE TPYIIIbL:
oO1ue, Korja NpoUCXOAsT MaTOJIOrMYECKUE U3MEHEHHUSI BO BCEX YACTIX PACTEHHUS
BCJIEZICTBUE TOPAXKEHUsI KOPHEBOM CHCTEMBI WM COCYIOB, U MECTHBIE, KOTOPBIE
OTPaHUYMBAIOTCA TOPAXKEHUEM OTHENIbHBIX OpPraHoB pacTeHui. bakrepnossl
INPOSBILIIOTCA B BUJAEC YBSAJAHWUW, THWJIEH, HEKPO30B, OXOIOB, HapOCTOB,
KaMmeneTeueHus. LleHHbIM JUarHOCTMYECKUM THPU3HAKOM OOJIE3HU SBIISETCS
NOSIBJIEHUE HA IMOPAXKEHHBIX OPraHax pacTEeHUM Kameiab XUIKOCTH WU CIU3U
(OakTepuaNbHBIN KCCY1aT).

Msrkue (MOKpble) OakTepualdbHbIE THUJIM MOTYT MOpPaXKaTh BCE PACTEHUE
WJIN OTJENbHBIE €r0 OPraHbl U UX YYACTKH.

Hekpo3bl — oOTMHpaHHE OTAENbHBIX YYaCTKOB TKaHE WM OpraHoB
pacreHuid. Hekpo3 mapeHXUMHBIX KIJIETOK MPOSIBIIAETCS B BUJEC IATHUCTOCTEM Ha
JUCTBSAX, IJI0JAX, YaCTO CONPOBOXKIAETCS KaMEAETCUECHUEM WJIU CIIU3ETEUECHUEM.
OOpazoBanue OakTepuaIbHONW MATHUCTOCTU MPOXOJUT B HECKOJIBKO 3TaloB:
NOSIBJICHWE MAcCJSHUCTOrO MsATHa (0ojiee CBETIOr0 WJIM TEMHOTO, YeM 3]10pOBas
TKaHb); HEKPO3 TKaHW (MSATHO NMPHOOpETaeT KOPUUHEBBIN, OYpbIil, YEpHBIN 1BET);
WHOTJIa BBINAJCHUE OTMEPIIMX YYAaCTKOB PACTUTEIbHOM TKaHU (IplpyaTas
MATHUCTOCTH OTYpIIa).

Ooru BBI3BIBAIOT IOYEPHEHHE W OTMHUPAHUE OTHEIBHBIX OPraHOB WIIN
TKaHeil pacteHuil. [Ipu mopakeHnn OaKTEPHAIBHBIM OKOTOM I[BETKH 3aChIXaIoT,
JUCThSI, BETBH YEPHEIOT, YBSJAIOT W IOKPBIBAIOTCA KaIULIMM JKccynara. Y
JIEPEBBEB  OXKOI' KOpBI BBI3BIBAET OTMUPAHUE OTIEIBHBIX €€ YYacTKOB C
BBIJICJICHUEM CITM3H (0XKOT BUIITHH, YEPEIIHU — KAPAHTUHHOE 3a00JIEBAHMUE).

Hapoctbl, unu omyxoju, OBIBAIOT pakoBble, KOTJa OHHM OOpa3yroTcs
BCJICZICTBUE YCUJIEHHOTO JI€JIEHUs KJIETOK M MPEACTaBISAIOT cOO0M pa3pocuIyrocs
TKaHb, BHYTPH KOTOPOM HET MOJIOCTEN (3000BAaTOCTh KOPHEH MIOJOBBIX KYJIBTYD),
U TyOepKyJie3HbIe, BHYTPH KOTOPBIX UMEIOTCS MOJIOCTH (TyOepKyie3 KOPHEII0I0B
CBEKIJIbI).



['pubsl — 53TO o0coOble KHBBIE OpPTraHU3MbI, KOTOpPBHIE BBIJIEICHB B
camocrositebHOe mapctBo — Mycota (Fungi). ['pubsl sBIstOTCS reTepoTpodamu,
T. €. HCIMOJb3YIOT TOTOBBIE OPraHUYECKHUE COEIMHEHHUsS, MOTJIOasi MX BCel
MOBEPXHOCTHIO BEre€TaTUBHOTO Tena. BereratuBHoe Teno — Muienuid (rpuOHMIIA)
SBIISIETCS. COBOKYMHOCTHIO TU(. ['mdbl mpeactaBisitoT co00il HUIMHIPUYECKHE
TPyOKH, TOJIIMHA KOTOPBIX OOBIYHO HE MpeBbImIaeT 5...10 MKM, ATMHA MOXKET
JIOCTUTaTh HECKOJBKUX CAaHTUMETpOB U Oojee. ['mdbl, nMeromme KIETOYHBIC
NEPErOPOJKH, HA3bIBAIOTCS KIETOYHBIMU (CENITHUPOBAHHBIMH), @ HE MUMEIOLIUE —
HEKJICTOYHBIMU  (acenTupoBaHHbIMHU). HWMHoOrma B MecTax CONPUKOCHOBEHUS
MULENNS C TBEPABIM CyOCTpaToM rugbl 00pa3yloT PU30OHIbI, a MEXAYy COO00H —
aHAaCTOMO3BI.

[To oTHomieHWIO K cCyOcTpaTy moOpakaeMOW TKaHU PaCTEHUSI-XO3IUHA
MUIEIUNA MOXET OBbITh TOBEPXHOCTHBIM (SK30TE€HHBIM) WM TOTPYKECHHBIM
(3HIIOTEHHBIM), MEXKJIETOYHBIM (MHTEPUEIUIIOJISPHBIM) HIIA BHYTPHUKJIETOYHBIM
(MHTpaUeUTIONISIpHBIM). Y  HEKOTOPBIX BHJAOB (DUTONMATOTEHOB HA MULEIHH
00pa3yoTcsl CHeUaM3UPOBAHHbIE CTPYKTYpPbI — allpeCCOPUM U TayCTOpuu (puc.
4), mpu MOMOILM KOTOPBIX TPUOBI MPUKPEIUISIIOTCS K KJIETKaM pacTeHUsI-XO035i1Ha,
OPOHUKAIOT B HUX W MOIJIOINAIOT MHTaTelIbHbIE BemecTBa. [Hdbl munenus,
NeperuieTascb, MOTYT CO34aBaTh JOCTATOYHO IUIOTHbIE OOpa3oBaHUsi B BUJE
NaparjeKTeHXUMbI, TMPO3OMJIEKTEHXUMbI W Jp. Pa3smMHOXaroTcs  TpuObI
BEreTaTUBHBIM, OECIIOJIBIM U TTOJIOBBIM ITyTEM.

CtpoeHne MHIENUS W CTaJAUM Pa3MHOXKEHUS TPUOOB M3Yy4yaroT, UCCIEAys
MUKpOCKONUYEeCKUe mpenapaThl. [IpM M3roToBieHMH MpenapaToB HCHOJIB3YIOT
NOpaXCHHbIE OpraHbl PACTEHUI M UYUCThbIE KYJbTYphl I'pUOOB, BBIPAICHHBIE Ha
NUTAaTEeNbHBIX cpefax. M3ydeHue mpemnapaToB CONPOBOXKIAECTCS 3apUCOBKAMH U
COOTBETCTBYIOIIMMU MOSCHUTEIbHBIMU 3aMTUCSIMHU.

BereratuBHoe pa3MHOKEHHE T'PUOOB OCYILECTBIISAECTCS YacTSIMU MUIIEIHUS.
BugonsmeHeHUSIMI MULENHUS  SBISIOTCS OWAMH, XJIAMHJIOCTIOPHI, CKJICPOIIHH,
TSDKU, PU3OMOP(BHI.

Omnpenenenrne HACEKOMBIX M KIeIIed Mo MOpP(}OIOTHYECKUM TMPU3HAKAM U
TUTIaM TIOBPEXKJEHUW pacTeHud. BeineneHune MOABMKHBIX (GOpM HEMATOd U3
IOYBBl M PACTUTENbHOM TKaHU. BopoHouHbli Meton bepmana. Beiaenenue
HEMOJBIKHBIX (OpPM HEMAaTOJ M3 MOYBBI M PACTUTENbHBIX TKaHeW. Dukcanus
HeMaroa. M3rotoBieHre BpEMEHHBIX MpenapaTtoB. M3roToBiieHHE MOCTOSHHBIX
npenaparoB.  M3roToBieHue  mnpenaparoB  aHaIbHO-BYJIbBapHOW  00JiacTh
(TepMUHATIBLHOTO YYacTKa) IUCT.

Bua npome:xxyTouHoi arrecTanmu (3K3aMeH, 3a4eT) 3ader



AHHOTanus pado4eii MporpamMmsbl

JNucuuniauHa «buoTexHonornueckue METo bl B 3alIUTE PACTCHUI
HanpasjeHue noaAroroBku: 35.04.04 Arponomus

npo¢uJib: 3amuTa pacTeHUI

KBAJTU(PUKAIUA: MATUCTP

Hean: hopMupoBaHre 3HAHUN 1 YMEHUN 1O OMOTEXHOJIOTHIECKUM METOaM
B 3alIUTE PACTECHUM.

OO01mas TPyI0eMKOCTh 3aUeTHasl eJHHuIa/yac (akagemuuecknii) 3/108
Kpatkoe coaep:kanne TMCUUIIMHBI

Pazgen 1. Kitaccuueckoe M COBpeMEeHHOEe NMOHMMAaHHE OMOTEXHOJIOTUM,
TeopeTH4eCKNe OCHOBbI, TeHETHYECKAasl M KJIEeTOYHAS] MHKeHePHUsl.

['enHas mHKEHEPUsI KaK KOMIUIEKC MPUEMOB U METOJIOB, 00ECTICUNBAIONIUX
HaIlPaBJIICHHOE M3MEHEHHUE HACJIEICTBEHHBIX CBOMCTB OpraHM3Ma IyTEM IPSIMOTO
MepeHoca Win BO3JACHCTBUS HA T€HBI, OMPEACIISIONINE TOT UM MHOW FeHEeTUYECKU
MpU3HAK.

B03MOXHOCTH MOTYy4YeHUS] B SKCIEPUMEHTAJbHBIX YCIOBUSX OPTaHU3MOB C
3aJJaHHBIMHA CBOMCTBaMHU.

[Tpuniuner  oOecriedeHus:  0€30MAaCHOCTH  TEHHOW  HMHXKEHEPHOM
JEATEeIIbHOCTH

Pasgen 2. Co3naHme TPAHCTEeHHBIX YCTOMYMBBIX K BO30yIMTENIsIM,
BpeauTesIM U repOuIuIaM COPTOB U PACTEeHHI; 0M00e30IaCHOCTb.
Hcnonp3oBaHne KyJIbTYpPbl KJIETOK, TKAHEW U OPTaHOB B 3aIUTE PACTCHUHN

Pa3znen 3. buorexHosiormyeckue MeToAbl B CEMEHOBOACTBE M CeJIEKIHMHU
HA YCTOMYMBOCTH K 00JIC3HAM M BpPeAUTEIsIM

buorexHosornueckue METO/IbI JUArHOCTUKH (uTONAaTOreHHBIX
OpraHU3MOB.

Co3manve # TOJMydeHHE OaKTEepUaIbHBIX, BUPYCHBIX, TPUOHBIX U
HEMAaTO/HBIX MPENapaToB, X MPUMEHEHUE B 3aIUTE PACTCHUI.

OO1ue NpUHLIMIIBI Pa3BEACHMs] HACEKOMBIX, KIIEIEH U JPYTUX KUBOTHBIX
Y IPUMEHEHUE UX B 3aIIUTE PACTEHUI

Pasnen 4. buokonBepcusi  OTXOH0B M IOJIyYeHHE OPraHUYeCKHX
yao0penuii. buorexHosorusi v npodjaeMbl a3oTukKcanum.



bunorexnonornyeckue METOIbI MOJTy4YECHUS (UTOTOPMOHOB,
(bUTOPETYIATOPOB, OHOJIOTHYECKU AKTUBHBIX BEIIECTB ISl TPUBJICUCHUSA
MOJIE3HBIX HACEKOMBIX, IS Pa3pyLICHUs MECTUIUMIO0B U JIPYTMX TOKCUKAHTOB B
MMOYBE

[IpumeHeHne MOCTHMKCHUN OHWOTEXHOJIOTHHU B 3alUTEe PACTCHUU U
pPacCTEHHMEBOJCTBE. 3aKOHOAATEIbCTBO B  MOJYYEHUH U  HCHOJIb30BAHUU
TEHETUYECKH MOIU(PHUITIPOBAHHBIX OPTAHU3MOB

Bua npome:xyTouHoii aTrrecTanuu (3K3amMeH, 3a4eT) 3a4eT



AHHOTanus pado4eii MporpamMmsbl

Hucnnnimmaa «[IporpammupoBanue ypoKailHOCTH CETbCKOX039MCTBEHHBIX
KYJIBTYp»

HanpasJeHue noaroToBku: 35.04.04 Arponomus

npo¢uJib: 3amnTa pacTeHUI

KBaJM(PUKALUSA: MATUCTP

Heun: o0ecrnieueHue CTYJICHTOB TEOPETUYECKUMU 3HAHUSAMU,
OPAKTUUECKUMU HaBbIKAMM U yMEHHE pa30o0paTbCcsi B BaKHEWUIIMX BOIMPOCAX
(GU3MONOTUYECKUX,  OMOJOTMYECKHUX,  arpOXMMHUYECKUX,  arpopu3U4ecKuXx,
arpOMETEOPOJIOTHYECKUX W arpOTEXHUYECKUX TPHUHIMIOB MIPOTPaMMHUPOBAHUS
YPOKaeB  CEIbCKOXO3SIMCTBEHHBIX  KYJIbTYP B  DPa3JIMYHBIX  I[IOYBEHHO-
KJINMaTUYECKUX 30HaX CTPAHBI.

OO0mas TPyI0eMKOCTh 3a4eTHAasl eJHHUIA/J9ac (aKageMudecKuii) 2/72
Kparkoe conpep:kanue TUCUMILTHHBI

Pazgen 1. Teopuss uW mnpakruka, NPUHUMIBLI H  (GaKTOPbI
NPOrpPaMMHUPOBAHMS YPOKAMHOCTH

[Tpunnmne! (pusznosorndyeckue, OMOJOTUUECKUE, arpoOMETEOPOIOTHUECKHUE,
arpoXuMH4ecKkue, arpou3nuecKkue, arpoTEeXHUYECKHE) MPOrpaMMHPOBAHHUS
YPOKaMHOCTH.

[IpyHIMIIBI TPOrpaMMHUPOBAaHUS BKIIOYAIOT (DAKTOPHI, BIMSIOINIME Ha
OIPEEIICHUE BEJIMUYNHBI BO3MOXKHOTO YPOXKas.

@U3M0NOrHYeCKre MPUHIIUIBI POTPAMMHUPOBAHUS YPOKaWHOCTHU: TUIOUIA/1b
JUCTBEB, 4YMCTasl MPOAYKTHUBHOCTH (orocuHTeza (UIID), dorocuHTeTMUECKUi
noteHuan (PII), npoayKTUBHOCTH pabOThl ACCUMUIIMPYIOLIEH TOBEPXHOCTH.

buonornueckne NpUHUUIBI TPOTPAMMHUPOBAHUS YPOKAUHOCTHU: BOJHBIM,
BO3AYIIHBIA TEIJOBOM W THUILNEBOM PEXKUMBI IMOYB. ATPOMETEOPOIOTHUYECKUE
OPUHIUOBL NPOrPaMMHUPOBAHUS YPOKAWMHOCTU: KJIMMAaTHYECKUE ITOKa3aTellH,
HeOmaronpusiTHele  (AKTOPhI, MPHUBOASIINEC K THOGIH WIM YaCTUIHOMY
MOBPEXICHUIO 3UMYIOLIUX KYJIBTYD.

ArpoxuMUYecKHe  TPUHIUIBI  MPOTPAMMHUPOBAHUSL  YpPOXKANHOCTH:
HPKOHOMHUYECKH OIpaBJaHHbIe J03bl YJIOOpEHUN, C YYE€TOM arpoXMMHUYECKHX
mokasaTeieid TOYB, BBIHOCA MNUTATENBHBIX 3JEMEHTOB, KO3()PHUIMEHTOB
UCIIOJIb30BaHUs JIEMEHTOB U3 MOYBBI U yIOOPEHHI, TUCTOBAsK AUATHOCTHKA.

Arpodusnyeckue  TPUHLHUIIBI [IPOrpaMMUPOBAHUS  YPOXKANHOCTH:
duznyeckue, QU3NKO-XMMUYECKUE CBOWCTBAa MOYB: 00OBEMHAs Macca, yIeIbHOE



CONPOTHUBIIEHUE, NOPUCTOCTb, IUIOTHOCTH, BJIATOEMKOCTb, BOJONPOHUIIAEMOCTD,
TEIJIOEMKOCTb. ATPOTEXHUYECKUE IPUHIUIIBI IPOrPAMMHUPOBAHUS YPOKAWHOCTH:
pa3paboTKa U BHEIPEHHUE ONTUMAIbHBIX TEXHOJIOTUH (ceTeBbIX rpaduxon). Hopma
BbICEBA, TyCTOTa CTOSHUS PAacTEHUI, CPOKHM M CIOCOOBI IOCEBA, PEKHUMBI
OpOLIEHUS.

YnoOpenue,  onTuMu3alUsl  BOJHO-BO3IYIIHOIO  peXHMa  I0YB,
duTOMETpHUECKUX  IMapaMeTpOB  MOCEBOB  (IIOCAAOK, HACAXIEHUH) TMpH
IIPOTPAMMHUPOBAHUN YPOKAUHOCTH.

IIpy BBIpalIMBaHUU CEIILCKOXO3SIMCTBEHHBIX KYJIBTYP CO BCEM OCTPOTOU
BCTACT BAXKHEHMIIAsA 3ajaya IPOU3BOJACTBA DKOJIOIMYECKM YUCTOM IPOAYKLUU,
OJIHAKO TPUMEHEHHE MUHEPAJIbHBIX YIOOpEHHI B psijie CIy4aeB MNPUBOJIUT K
3arpsI3HEHHUIO  OKpYXKaloled cpeapl, B OCOOEHHOCTH, IpPU HECOOIIOAECHUU
pPErNIAMEHTOB MX HCNOJb30BaHHUs. (OCHOBHBIM MYTEM JIMKBHJIALHMHM JTOTO
HEOJAaronpusiTHOrO  SIBJIEHUSI MOXET OBbITh  IOCTENEHHBIM  Mepexo] K
aIbTEPHATUBHBIM CHCTEMaM YAOOpPEHUH, OTJIMYUTEIBbHOM YEepTOH KOTOPBIX
ABJISIETCS YMEPEHHOE UCIIOIb30BaHNE IPOMBIIUICHHBIX MUHEPAJIBHBIX TYKOB.

HaBo3 1 KOMIIOCT — OCHOBHBIE OpraHndeckue yaoopenus. OHu oboramaror
MOYBY MOJIE3HON MUKPOGIOPOH, CIOCOOCTBYIOT HAKOIUIEHUIO TyMyCa, YJIydIIaloT
(bu3nyeckue CBOWCTBA, CTPYKTYPY, BOAHBIM W BO3AYLIHBIM PEXHUM, MPU 3TOM
MOBBIIIAETCS MOTJIOTUTENIbHASL CTIOCOOHOCTH MOYBHI U €€ 0y(hEepHOCTb.

B ycioBHSX OrpaHMYEHHOrO HaJW4us DSHEPropecypcoB, HEAOCTATKA
MUHEpaIbHBIX YIOOPEHUI U HaBO3a PE3KO CHUZWIIOCH COJIEPKAaHUE OPraHUYECKOrO
BEILIECTBA ITOYBBI. B 3TON CBS3M B KAaueCTBE JONOJHUTENIBHBIX aJbTEPHATUBHBIX
UCTOYHUKOB OpPraHMYECKOro BEIECTBa LeJecoo0pa3Ho IIHMpPE HCIOJb30BaTh
OpUeMbl OMOJOTMYECKOM MENIMOpallMd I[OYB — CHUJEpaJbHbIE, MOYKOCHBIE,
II0OKHUBHBIE ITIOCEBBI I10]] 3aMAllIKy U U3MEIbUYECHHYIO COJIOMY.

3eneHoe yAaoOpeHHWE — BaXHOE€ 3BEHO WHTEHCHUBHOIO 3eMJIEIENHs,
BBITIOJIHAIOIEe (DYHKIMM 3allUThl MPUPOAHOM cpenbl OT 3arps3HeHus. Kax
ykazeiBaeT B.I'. MuneeB (2004), uem oblie mamiHs He 3aHsITa pacTCHUSIMU, TEM
Oosbllle Takke MOTepU. B CBsA3M ¢ 3TUM pacTylide MPOMEXYTOUHBIE CHIIEPAThI,
OCOOCHHO MHOTOJICTHUI JIIOMHMH, BETETHUPYIOIIMM OCEHBI0O U BECHOH MEXIy
OCHOBHBIMU KYJBTYpaMH CEBOOOOpOTa, MPENOTBPALIACT MOTEPH MNHUTATEIBHBIX
AJIEMEHTOB M3 IAaXOTHOI'O CJIOA IOYBBI, 3aLIMIIAET €€ OT BOJAHOW M BETPOBOM
DPO3UU, TO ECTh SABIIAECTCS HNEMEHTOM NOYBO3AILUTHON CUCTEMBI 3EMJIICACITUSI.

BaxnelmmM 3BEHOM B CHUCTEME YyIOOpPEHUN SBIISIETCS MPOBEICHUE
W3BECTKOBAaHUS JIEPHOBO-TIOA30JIMCTBIX M CEPBIX JIECHBIX IO4YB. I3BecTKOBaHuME
KUCJIBIX TIOYB  SABJISIETCA IIPUEMOM, KOTOPBIM  CYIIECTBEHHO  ITOBBIIIAET
3¢} (HEeKTUBHOCTh BCEX IPYTHX BBIMOJIHIEMBIX AarpOTEXHUYECKUX MEpPONPUSATHI:
00paOOTKH TMOYBBI, MPUMEHEHHUS] MUHEPAIbHBIX YyHAOOpeHuid, QochopuroBanus,
BbIpanuBaHus 0000BBIX KyJIbTYp U T.JI.



dochopuroBaHue TMOYBHI — TPUEM CIHOCOOCTBYIOUIMM  MOBBILICHUIO
ynoopenusi ¢ochopHOro pekuMa MUTAHUS PACTeHHUM, a TaKkKe CHIKAIOUUN B
OTIPEJICTICHHOW Mepe MOYBEHHYIO KUCIOTHOCTb. Bce 31O sBisercss ¢oHOM st
3¢ (EKTUBHOTO NMPUMEHEHUS BCEX APYTUX CPENCTB arpoTeXHUKU. O0s3aTeNbHBIM
yclioBHEeM JUisi BbIOOpa wmecTta (ochopuToBaHMS B CEBOOOOPOTE SIBISETCSA
arpoxummuueckoe obOcinenoBanue moneil. IlepBoouepennoe dochopuroBanue
HEOOXO0MMO TPOBOAUTH IPU MOBBIIIIEHHON KuciaoTHocTH (pH < 5,5, Hr > 2.5 wmr.
9KkB. Ha 100 T MOYBBI) 1 HU3KOM COJIEpP>KaHUU MOABMKHOTO docdopa (< 50 mr Ha 1
K[ II0YBBI). YCTAHOBJEHO, YTO MOJIOKHUTENbHOE JAelcTBUE (ochopuToBaHus
IPOSIBISIETCSl TAaK)K€ Ha M3BECTKOBaHHBIX MouBax ¢ pH 6 u couxepxanuem
noasmwxkHoro gocdopa a0 150 mr P,Os Ha 1 KT MOYBHI.

BennunHa JEHCTBUTENBHO BO3MOXKHOIO ypoxkasd (VY,,) B OCHOBHOM
ONpEENSIETCs BIArooOeCIeuYeHHOCThI0, OCOOEHHO NPOAYKTUBHOM €€ YacTblo,
KOTOpasi pacCUUTHIBAECTCS MO AAHHBIM T'OJIOBOTO KOJMYECTBA OCATKOB B KAXKIIOM
arpoKJIMMaTUYECKOM paiioHe obsiactu. 3-3a HEpaBHOMEPHOCTH BBINMAIAIOIINX
OCaJKOB M0 arpoKJIMMaTHYECKUM paiioHaM O0O0JIaCTH pacueT JEHCTBUTEIIBHO
BO3MOXKHBIX  ypO’KaeB IO  BJIArOOOECIIEYEHHOCTH  CIIEAYeT  MPOBOJIUTH
TG GepeHIIMPOBAHHO ISl KaXJA0r0 XO35MCTBA, a B JalbHEHUIIEM U JUIsl KaXJA0Tr0
MoJIsl C YYETOM MOYBEHHBIX OCOOEHHOCTEH W penbeda mecTHOCTH. CyMMapHOe
Bogonotpednenue (E,, MM) 3a mepuoa BereTaluu KyJbTYphl ONPEAENSIOT
neneHueM cymmapHou paauaruu (R, kJ[K/cM?) HA KOJNMYECTBO TeIlia,
HeoOxoaumoro 11s ucnapenust 1 kr Boasl (T, kx/kr; oH paBen 2453).

OCHOBHBIE TTOKa3aTeNId, KOTOPBIE YUUTHIBAOT MPU pacyeTe ACHCTBUTEIBHO
BO3MOXKHOrO ypoxkas — 310 cpennss (L,,) u MakcumanbHas (Lpa) Momans
JHUCTHEB, JUIMHA BereTanronHoro nepuona (T,), porocuHTeTnyeckuii moTeHMan
(PII), 3anmaHupoBaHHBIA BEIX0X OnoMacch! U 3epHa Ha 1 Thic. exuaul OIT (My,),
CpEIIHUI BBIXO/JI 3€pHa C OJIHOTO KOJIOCA UJTU TI0YaTKa.

Paznen 2. IIporpammupoBaHue YypokaeB H €ro OTJU4YHE OT
NPOTrHO3UPOBaHUA H IUIaHUpoBaHusi. CereBoil rpaduk BO3AEJIbIBAHUS
KYJbTYP. Maremarunueckoe MOJe/IUpOBaHMe. IlepenoBoit OIBIT
NPOrpaMMHPOBAHMS YPOKAEB

[IporpamMupoBaHue ypOXKaeB 3E€pHOBBIX KyJIbTYp, CE€T€BOW Tpaduk wu
MaTEeMaTUYECKOE MOJIEIMPOBaHueE. [1lepenoBoy OMbIT.

buonornyeckue u arpoTeXHUUECKHME OCOOEHHOCTH BO3JIEIBIBAHUS 3€PHOBBIX
KyJbTyp. lloTeHuManpHbIM ypoOKal. YPOKAUHOCTH 3E€PHOBBIX KYJIBTYp B
3aBUCUMOCTH OT BJIarooO€CIeYeHHOCTH moceBoB. llmomanp JHMCThEB mOCEBa
3aJaHHOM TPOXYKTHMBHOCTM M HOPMBI BbiCeBA. (DUTOMETpHUYECKHE IOKA3aTENIN
IIOCEBOB 3€PHOBBIX KYJbTYp pa3au4Hoi npoaykTtuBHocTH. Pacuer no3 NPK mnonx



3aIpOrpaMMHUPOBAHHBIM ypOXKal 3€PHOBBIX KyJIbTyp. XapaKTEpHUCTHKAa COPTOB
3€pHOBBIX KYJBTYP.

[IporpammupoBaHue ypoxaeB — pazpaboTka KOMIUJIEKCa B3aMMOCBSI3aHHbIX
MEpPONPUATHN, CBOEBPEMEHHOE M  KAUYECTBEHHOE  BBINOJHEHHE KOTOPBIX
o0ecrieunBaeT IIOJIy4YECHUE [IpEIEIbHO BO3MOKHOU YPOKaHOCTH
CEIIbCKOXO3SMCTBEHHBIX KYyJIBTYp 3aJaHHOrO KadecTBa. [IporHosmpoBanue —
HAyYyHO OOOCHOBaHHOE IMpe/iCKa3aHHe MPOJYKTUBHOCTH CEIbCKOXO3IHCTBEHHBIX
KyJpTyp Ha psi JIET WIM Ha nepcnektuBy. llnanupoBanme ypokaes
OCYILECTBIISIETCA OT JOCTUTHYTOTO YPOBHS C MCIOJIb30BAHUEM IOKA3aTeIEH pocTa
MPOAYKTUBHOCTH  PAaCTEHUEBOJUYECKOM  MPOAYKIMH,  YTBEPKACHHBIX  Ha
MPEICTOSIIYIO IIATUIIETKY.

CeteBoll rpadvKk — OTPaXKEHUE BCEro arpOKOMILIEKCAa pabOT MHTEHCHUBHBIX
TEXHOJIOTUWA BO3JACNBIBAHUS KYJIbTYp. O(OPEKTUBHOCTH MPOTrpaMMHUPOBAHUS
OKa3bIBAE€TCAd BBICOKOM MPU TOYHOM COOJIOJEHUM BCETO TEXHOJIOIMYECKOTO
npolecca, IpeayCMOTPEHHOTO CETEBBIM IPaPUKOM.

OMM - 3KOHOMHKO-MAaTEMAaTHYECKHE  METOHbl, MPEAONPEACIIIIOT
IIOCTPOCHUE  COOTBETCTBYIOILEH  MOJACIH (ypoxas, IIPOAYKTUBHOCTH,
MPOJYKIIMOHHOTO TMpoliecca, (HOTOCHUHTE3a, MHUHEPATBLHOTO MUTAaHUS WU JAp.) C
MOCIIEYIONIEH pean3alrell €€ Ha KOMIbIOTEpHOM TexHuke. DMM — ycinoBHOE
Ha3BaHUWE KOMIUIEKCA MHWCUUIUIMH, KOTOPHIE BO3HUKJIMW HAa CTBIK 3KOHOMHKH,
MaTeéMaTUKU M DJJEKTPOHUKHU. llox SKOHOMHMKO-MAaTEMAaTHYECKOM MOJENBIO
MO/Ipa3yMEBAETCsl KOHLUEHTPUPOBAHHOE BbIpAKEHUE HanOosiee OOIIECTBEHHBIX
B3aMMOCBSI3€M U 3aKOHOMEPHOCTEN SKOHOMHUYECKOTO SIBJICHUS B MATEMAaTUYECKOU
dbopme.

IlepenoBbie  TEXHOJIOTMM  NpPU  IPOTPAMMHUPOBAHUM  YPOXKAEB  C
VICIIOJIb30BAHUEM HAaY4YHO-TEXHUYECKOTO nporpecca B 3eMIIEICIINH
(BBICOKOITPOU3BOIUTEIIbHBIC MAaIlIHBI u opynus, 0JIaronpuUsTHBIC
MPEAIIECTBEHHUKH, PACUETHBIE J103bl YIOOPEHUN, TEXHOJIOTUYECKas cXeMa U Jp.).

[IporpamMmmupoBaHue ypokaeB KPYMSHBIX U TEXHUYECKUX KYJIbTYp, CETEBOM
rpaduk u MmaTemaTudeckoe MoienupoBanue. [lepeoBoit onbIT.

buonornyeckue u arpoTeXHUYECKHUE 0COOCHHOCTH BO3CIIBIBAHUS KPYIISTHBIX
YU TEXHUYECKUX KyJIbTyp. lloTeHIManbHblil ypoxkal. YPOkKAWUHOCTh KPYHSHBIX U
TEXHUYECKUX KYJIbTYp B 3aBUCUMOCTH OT BJIarooOeCreuYeHHOCTH IOCEBOB.
[Inomans JHCTBEB IIOCEBA 33JaHHOM NPOAYKTUBHOCTH W HOPMBI BBICEBA.
DOUTOMETPUYECKUE TIOKA3aTEIU TOCEBOB KPYISHBIX W TEXHUYECKUX KYJIbTYp
paznuyHoil mpoaykTuBHOCTH. Pacuer no3 NPK mon 3amporpamMmupoBaHHBIM
ypOXKal KPYISIHBIX U TEXHUYECKUX KYJIbTYp. XapaKTEPUCTUKA COPTOB 3€PHOBBIX

KYJIBTYD.

Bua npome:xxyTouHoi arrecTanuu (3K3aMeH, 3a4eT) 3a4der



AHHOTanus pado4eii MporpamMmsbl

JucnnnimHaa « HaHOTEXHOIOTMY M TeHHOMHKEHEPHBIE MTOAXO0/1bI 3aIIHUThI
pacTeHH OT BPEAHBIX OPraHU3MOBY

HanpasJeHue noaroroBku: 35.04.04 Arponomus

npo¢uJib: 3amnTa pacTeHUI

KBaJM(PUKALUSA: MATUCTP

Hean: QopmupoBanre 3HAHMM W yMEHUH 110 HAHOTEXHOJOTUSIM H
T€HHOMHXEHEPHBIM MTOAX0/1aM B 3aLIUTE PACTECHUM.

OO01mas Tpy10eMKOCTD 3a4eTHasl eTHHUIAa/J9ac (akageMudeckuii) 2/72
Kpatkoe coaep:kanne TUCHHIIMHBI

Paznen 1. Ilpumenenne Hanorexnosoruid B AITK
O6paboTka pacTeHHMM W CEMSH MHUHEpPaJbHBIMH  YJIOOPEHUSMH U
MEeCTUIMIAMU, HaXOSAIIMMUCS B HAHOJWCIIEPCHOM COCTOSIHMH, Ojarojaps demy
MTOBBIIIAETCS UX OMOAKTHBHOCTB;
- 00paboTka pacTeHUW W CEeMSH BMECTO IECTHIIUIO0B  OC3bSTHBIMU
HAaHOYACTHIIAMH METAIIJIOB, MPOSBIISIOMIUMHA MTECTUIUIHBIC 3P DEKTHI;
- I0OCTaBKa MHHEPATbHBIX YIOOpEHUN W TMECTHIHMIOB K KOPHSM PAaCTCHHH C

MMOMOIILI0 HAHOYACTHII, Oyarofaps yeMy obecrieunBaeTcs: 0oJiee paloHAIbLHOE
WX WCTIOJIb30BaHME.

[IpumeHeHnEe HAHOTEXHOJIOTMA B JKMBOTHOBOJICTBE W BETEPUHAPUM:
HAHOJMCIIEPCHBIE  KOPMOBBIE  J100aBKHM; HAHOAMCIEPCHBIE  BETEPUHAPHBIC
mpenapatbl U BETEpUHApHBIC MpernapaThl HA OCHOBE OMOJOTHYECKH AKTHUBHBIX
HAHOYACTHIL, HAHOCPECTBA IOCTABKU BETEPUHAPHBIX MPENAapaTOB U HAHOCPEICTBA
BETEPUHAPHOTO KOHTPOJIA.

[ToBbrmienre 3¢GGEKTUBHOCTH KOPMIJICHHSI C TPUMEHEHHWEM MPUMEKCOB,
MPOOMOTUKOB, HYTPUIICBTUKOB; KOHCEPBAHTOB. YJIYYIICHHE NPU MNPUMCHCHHUH
KOPMOBBIX JOOABOK B HAHOJUCIIEPCHOM COCTOSTHUHT

Paznen 2. . 'eHHOMHKeHEPHbIe METOAbI B PEHICHUU 33424 3AIUUThI
pacreHui

PexoMOMHAHTHBIE ITAMMbl MUKPOOPIaHU3MOB KaK OCHOBa OHOIpenapaToB
- Meroasl reHHON uHXeHepuu. PEepMEHTHl I'€HETHYECKON MHKeHepuu lVcropus
reHHOM nHkeHepuu. OCHOBHBIE ()EPMEHTBI: PECTPUKTA3bI, JTUTa3bl, MMOJIUMEPA3HI.
OcnoBuble ¢epmentsl: OOpaTHas TpaHCKpHITas3a, TEPMHHANIbHAs TpaHcdepasa,
nomu-A — mnosuMmepasa. Knaccudukanus, HOMEHKIaTypa U XapaKTepUCTHKA
PECTPUKTA3.



TpancreHHbIe pacTeHHsI, YCTOMYHMBBIEC K TepOUIInaaM 1 0osie3HsM - Bricokas
OPOAYKTUBHOCTb. Y CTOMYMBOCTh K CTPECCOBBIM BO3JICHCTBUAM, OAKTEPUATbHBIM U
rpuOHBIM  3a00neBaHusIM. lIuTarenpHass LEHHOCTb, YIIYYILIEHHbIE IHUILEBbIE
Ka4eCTBa, TOBAPHBIM BUJ. BO3MOXKHOCTH MCIOJIB30BaHUs TPAHCTEHHBIX PAaCTCHUN
B KaYECTBE€ MCTOYHUKOB CBIPbS JIs1 Map(ProMEpHOU, XUMHYECKOW M TEKCTHIIbLHON
IIPOMBIIICHHOCTH.

TpaHCreHHbIE pacTeHUsI yCTOMYMBBIE K BPEAHBIM HAaceKOMBbIM - M3 mramma
Bacillus thuringiensis ObUT BBICNIEH TEH, KOAUPYIONIUNA CHHTE3 JeNIbTa-
DHAOTOKCHHA. Ero BCTaBWIM B BEKTOPHYIO IUIA3MHUAY U IEPEHECIN B KHUIICYHYIO
najaouky. JlenpTa-sHAOTOKCHH Hayal CHUHTE3UPOBATHCS B KUIIEYHON NAJOYKE.
['ubpunHyo miuazMuay MEepeHecad B ITamMM arpobOakTepuil. TpaHCreHHbIE
pacTeHusi Tabaka MOJy4YaJd METOJOM 3apakeHHs KIETOK Me30(uiia JUCTHEB
(yiuctoBbIX AMCKOB). Pactenuss cramu BbIpa0daThiBaTh OaKTEpUAIBHBIA A1 H
OKa3aJMCh HETPOHYTBIMU I'yCEHMIIaMH. B Hacrtosiee BpeMss HHTEPEC K SAOBUTHIM
TPAHCTE€HHBIM PACTEHUSIM PACTET.

Bua npome:xxyTouHOH aTTecTannu (3K3aMeH, 3a4eT) 3a4eT



AHHOTanust pado4eil MporpaMmsbl

Jucnuniauna: « IMUTaliMOHHOE KOMITBIOTEPHOE MOJIETUPOBAHUE SMTUPUTOTUH »
HanpasjeHue noaAroroBku: 35.04.04 Arponomus

npo¢uiib: 3anmra pacTeHUM

KBAJTU(PUKAIUA: MATUCTP

Hean: ®dopMupoBanve 3HaHMU YMEHUH 10 pa3pabOTKE MMUTAIMOHHBIX
KOMITBIOTEPHBIX MOJIeNIel, MPOTHO3UPOBAHUE PA3BUTHUSL BPEIHBIX OPraHU3MOB,
MOTEPb YpOxKasi, ypOKAMHOCTHU C/X KYJIBTYP

OO0masi Tpy10eMKOCTh 3a4eTHasi eAMHNIA/4ac (akagemuueckuii) 3/108

Kparkoe cogep:xanue 1uCHUNINHBI

Pazgen 1. «MerTogonoruyeckue H  TeOpeTHYECKHE  OCHOBBI
HUMHUTAUMOHHOI'0 MOAECJIUPOBAHUSN

Crpyktypa u QyHkimuu wmojenu. CrnocoObl MOCTPOCHHUS  MOJEINH.
Knaccudukanusa MmaTeMaTHYeCKUX MOJENIEH U UX XapaKTEPUCTHKA: ONMKCATENIbHbIE
(omnupuyeckre) U OOBSICHUTENbHBIC (TEOPETHUYECKUE), ONTUMHU3BAIMOHHBIE U
MMUTALMOHHBIE, CTATUCTHUYECKHUE W JUHAMUYECKHUE, ICTCPMUHUCTHUYECKUE U
CTOXACTUYECKHE.

B cucreme omnepatMuBHOrO  arpoMeTeOpPOJIOTHYECKOro  oOecredeHus
CEJIbCKOI'0 XO3SIMCTBA 3HAYMTENBHASL POJb OTBOAUTCS arpoOMETEOpPOJOTHYECKUM
IPOTHO3aM YPOKAMHOCTU CEJIbCKOXO3SIMCTBEHHBIX KyJbTyp. HOBBIE MoOnenun u
TEXHOJIOTUM C TIPUMEHEHUEM TMEPCOHAIBHBIX KOMIIBIOTEPOB OOECIECYHBAIOT
MOBBIIIEHUE TOYHOCTHU, YCTOMUYMBOCTH M ONIEPATUBHOCTU MOJYYEHUS PE3YJIbTATOB
MPOTHO3a; CINOCOOCTBYIOT TMOBBIIIEHUIO KayecTBa arpoMETeOpOIOTrHYECcCKOTO
oOecrieueHusi cenbCcKoro xo3siicTra. Jlomymienusi, HeoOXoauMble MPU pa3padboTKe
KoMIlbloTepHOUM ~ Mojzenu.  CocraBiieHWe  MporpaMMbl  TNPU  pa3pabOTKe
KOMIbIOTEpHOU Mozenu. CocCTaBlieHHE MPOrpaMMbl KOMIIBIOTEPHON MOJIEIH.
MogenupoBanue 10 KOMIIBIOTEpHOM  Mojenu. lIpoBepka  amexkBaTHOCTH
TEOPETUUYECKUX W DKCIEPUMEHTAIbHBIX JaHHBIX. [IpoBeneHME KOMIBIOTEPHBIX
DKCIEPUMEHTOB HA MOJIEIH.

Pazpen 2. «AMuTanmoHHOe MOJeIMPOBAHME W NPOTrHO3MPOBaHUE B
3alUTe PACTEHUIN»

[lpuHIMIBI U METOABI Pa3pabOTKM MaTEeMaTHUYECKOH M KOMIIBIOTEPHOMH
moxenen. llenp kommbroTepHOi Moaenu. Cozmanue WHGOPMAINMOHHON 0as3bl.
Pa3paboTka THMOTE3 W TEOPUHM O BHYTPE HHHX W BHEIIHUX MEXaHU3MOB
B3aUMOJEUCTBUS BPEIHOTO OPraHn3Ma, PACTCHUN-XO035I€B U OKPYKAIOIIEH CPEHOM.



[IpoBeneHne OMBITOB, HKCIEPUMEHTOB, cOOp (aKTUYECKOr0 MaTepuasa, aHajiu3
JaHHBIX HAay4YHOHM JuTeparypbl. Mcropust pa3paOOTKM MMUTAIIMOHHBIX MOJENEH
OPOAYKTUBHOCTM  arpodkocucreM.  MopenupoBaHue 1o  000OIIEHHBIM
arpoMeTEOPOIOrMYECKUM ITOKA3aTEIISAIM.

Paszpnes 3. « AMUTALlMOHHBIE JKCIIEPUMEHTHI HA MOJEJIAX»

OcylecTBIIEHHE IUIAHUPYEMBIX MEPONPUATHI MO 3alIUTE pPACTEHU B
XO3SIICTBE ClIeyeT HaYyMHATh C pa3pabOTKU TEXHOJOTHYECKHX KapT MO 3alluTe
pacteHuii. B kapTax oTpaxaroT B CTPOT0il MOCIEeI0BATEIbHOCTH BCE HEOOXOIUMBIE
paboTel 1O OopbOe C BpeauTeIsIMH, OOJIC3HAMH M COPHAKAMH KaXIou
CEJIbCKOXO3SIMICTBEHHOM KYJIBTYpbI WU TPYIIIBI KyJIbTyp. TexXHonornueckas kapra
[0 3alUTE PacTEHUU MMEET CBOM CHelU(pUUYECKHEe OCOOCHHOCTH, TaK Kak B HEH
KpoMe OOIIMX BONPOCOB, OCBELIAEMBIX B TEXHOJOTMYECKHX KapTax IIO0
BO3JICJIBIBAHUIO TOM WM WHOM CEINbCKOXO3AMCTBEHHOW KYJBTYPBI, YKAa3bIBAIOT
BpeauTeNned, O0Je3HU, COPHAKHU, (PeHosornyeckue (a3pl pa3BUTHS KYyJIbTYpbl U
BpPEAHBIX OPraHU3MOB, ONTUMAJIIBHO HEOOXOIMMOE BPEMs, B TEUYEHHE KOTOPOIO
ClIeyeT TPOBECTH IUIAaHUPYyEMble pPAOOTHI, CPOKH TMPOBEACHUS XHUMHUYECKUX
00pabOTOK, CMEHHbIE HOPMBI BBIpAOOTKM arperara u T. O. [ns nertanpHOM
pa3pabOTKN TEXHOJOTMYECKUX KapT HCIOJB3YIOT PEKOMEHJAMU U CIIPaBOYHUKU
no 3amute pacteHuil. Ilnanupyempie meponpusatus 3PQGEeKTUBHBI NPU BBICOKOM
YpOBHE OpraHu3alluy Bcel paboThI MO 3aIUTE PACTCHU.

Bua npome:xxyTouHon arrectanuu (3K3aMeH, 3a4eT) 3a4eT



AHHOTanus pado4eii MporpamMmsbl

Jucuunianna «MexaHu3mbl U (PaKTOpbl YCTONYHBOCTH
HanpasjeHue noaAroroBku: 35.04.04 Arponomus
npo¢uJib: 3amuTa pacTeHUI

KBAJTU(PUKAIUA: MATUCTP

Heab: popmupoBaHue 3HaHUIA U YMEHUN IO UMMYHHUTETY PACTECHHM K
00J1€3HAM U NOBPEKICHUSIM HACEKOMBIMU

OO01mas TPyI0eMKOCTh 3aUeTHasl eJHHuIa/yac (akagemuuecknii) 3/108
Kpatkoe coaep:kanne TMCUUIIMHBI

Pasznes 1. UMMyHHuTeT pacTeHuil K 00J1€3HAM

Posp M.MA. MeynukoBa Kak OCHOBATesl HAayYHOW OCHOBBI TEOpUU
UMMYHUTETA, DPa3jIUYHbIE TEOPUM HMMYHHUTETa pPACTEHUM — MEXaHWYeCKasd,
xemorponuueckas u Ap. Pomp H.M. BaBunoBa B 000CHOBaHMU TEOpUU
MMMYHHUTETA pACTEHMH K BpeaHbIM opranuzmam. H.M. BaBunoB kak
OCHOBOITOJIOKHUK YYeHUSI 00 HIMMYHHUTETE PACTEHUN K MH(PEKIIMOHHBIM 0OJIE3HSIM.
Pa3Butue teopum ummyHurera B paborax IL.M. XKyxosckoro, padotsr T.J.
CrpaxoBa O BIMSHMM CPeAbl HA MMMYHUTET PAcCTEHHUW, TEOPUS HMMMYHOIEHE3a
M.C. lynuna, pa6ots! J.Jl. BepaepeBckoro u Ipyrux y4eHbIX

Kareropuu pacTuTeIbHOTO MIMMYHHUTETA

[Tonsarus Hecnenuduyeckoro, cnenuuyeckoro, €CTECTBEHHOTO
(BPOXXJICHHOTO), IPHUOOPETECHHOTO (MCKYCCTBEHHOTO0), KOMILUIEKCHOTO
(rpynmnoBoro). ITaccuBHbBIN U aKTUBHBIA UMMYHUTET PACTEHUM.

Tumel napa3zuTu3zmMa y MUKpOOPraHU3MOB

Oo6nuratHeie canpoTpodbl, (paKylIbTaTUBHBIE Mapa3uThl, (PaKyJIbTaTUBHBIC
canpoTpodsl, obnuratabie napa3utel. OuU3noIOrUs 3apaKeHUs] UMU, MEXaHU3MBI
BO3JICHCTBHSI Ha MMOpAKaeMble TKaHH (B 3aBUCHMOCTH OT THIIA [Mapa3UTHU3Ma), POJib
(GepMEHTOB M TOKCHMHOB B (DU3UOJOTUU 3apaXCHHUs pPa3IMYHBIMU IO THILY
IapasuTu3Ma MUKpoopranuzMamu. llonsatue o MexaHn3mMax naTOreHHOCTH.

[TaTosiornueckuii mpoLecc U MEXaHU3MBbI 3a1UTHI PACTCHUN

OcHOBHBIE 3Tanbl NAaTOJIOTMYECKOTO MpoLEecca: Mepruo A0 NPOHUKHOBEHHS
BO30yIuTENs, NPOHUKHOBEHUE MATOr€Ha B pACTEHHE, IYyTH IPOHUKHOBEHUS,
pacIpOCTpaHEHNE NATOT€HA B TKAHAX PACTEHUSA-XO035IMHA, ITPOSBICHUE CUMIITOMOB
Oone3nn. DakTopbl MAaCCMBHOIO HWMMYHHUTETA: aHATOMO-MOP(OJIIOTUYECKUE
OCOOCHHOCTH, XMMUYECKUH COCTaB PACTEHUN, OCMOTHYECKOE AABJICHUE KIETOK,
(Gu3MONOTYECKH AaKTUBHBIE BEIECTBA, aJKAJIOWIbl, TJIIOKO3UABl U JIPYTHE



COEJIMHEHHS, buTOHIUIBI, U bakTopbI AKTUBHOTO UMMYHHTETA!
CBEPXUYBCTBUTEIBHOCTh, POJb OKHUCIUTEIBHBIX MPOIECCOB, aHTU(EPMEHTHBIE U
AHTUTOKCUYHBIC PEaKIUU, pojb O0eTKOBOro oOMeHa, (UTOANEKCUHBI, (ParomuTos.
[IpnoOpeTeHHBII UMMYHHUTET pacTeHud. Meton uHTepdepeHIuU, XUMHYecKas
UMMYHU3ALMs, WCHOJIb30BAHUE YAOOpPEHUH, MHUKPOIIEMEHTOB, XUMHUYECKHX
BEIICCTB-UMMYHH3aTOPOB U JIPYTH€ CIOCOOBI TIOBBIIMICHUS YCTONYMBOCTH
pPaCTCHUM.

Crenmanuzarus 1 '3MEHYHUBOCTh BO30yauTeNel OOJIe3HEH

Tunel cnenuanu3anuu: QpuiroreHeTuyecKasi, THCTOTPOIHAS, OPTaHOTPOITHAS,
OHTOTE€HETHYECKast (BO3pacTHO-()M3MOIOTHYECKast); Y3KOCHEIHAIN3UPOBAHHbBIE
naToreHsl (MoHo(arm) U MmupoKocnenuanTu3upoBannbie (nmomaudaru). [lousarus o
CHEeUaIN3UpPOBaHHBIX (hOopMax BHYTPU BHIA, (PU3MOJIOTMYECKUX pacax, METOAbI
BBISIBJICHUA U OIpeaesieHus (U3MOJOTHUYECKHX pac C IOMOIIbI pPaCcTEHUM-
mupdepeHInaTopoB,  MOHATHE O  OWMOTMHAX;  IMYTH  BO3HMKHOBEHUS
(U3HOJOTMYECKUX pac, HW3MEHYMBOCTh MATOTEHOB, OCHOBHBIE MEXAHHU3MBI
U3MEHYMBOCTU Yy TpuOOB (monoBasg ruOpuau3anus, MYTallUH, TIeTepOKapHo3,
napacekCyalbHbIN IPOLECC). N3MeHYnBOCTD Oaktepuit (MyTauuu,
TpaHcopmalysi, TPaHCIYKIUS U Ap.) U BUPYCOB. PaKTOPbI, KOTOPbIE OMPENETIIOT
pacoBelil COCTaB B MOMyJSIIUU BO30yauTens. OCOOEHHOCTH pacoBOro cCOCTaBa
MOMYJISIUU B CEJIEKUMOHHBIX YUPEKICHUAX, UMEIOIINX KOJUIEKIIMH PA3JIMYHbIX MO
YCTOMYMBOCTU (HOPM paCTEHUH.

I'eneTrka B3aMMOOTHOLIEHUN PACTEHUN-X034€B U UX Mapa3uTOB

Teopust CONPSHKEHHON SBOJIIOIMU Mapa3vuTa U XO3sIMHA HA UX COBMECTHOM
pOJIMHE, KOTOpas SBIISIETCS MPUYMHON CYLIECTBOBAHHS Yy PACTEHMI T'PYIIIOBOTIO,
WIM KOMIUIEKCHOTO MMMYHHUTETAa — YCTOMYMBOCTH OJHOBPEMEHHO K HECKOJIBKUM
BPEIHBIM Opranusmam, Teopust diopa «reH Ha TeH».

OneHka yCTOMYMBOCTH COPTOB K O0JIE3HSIM

OneHka yCTOMYMBOCTH K OOJIE3HSIM B 3aBUCHUMOCTH OT THIA YCTONYMBOCTH,
OLICHKa MO PACIPOCTPAHEHHOCTU OOJIE3HU, WHTEHCHUBHOCTH TMOPAXKEHUS, THITY
MOpaXEHUsI, CTAHJIAPTHBIE U MEXKyHAPOIHbIEC MIKAJIbI ISl OLIEHKH YCTOWYMBOCTH.
Ponbs nH(EKMOHHBIX (HOHOB B OIEHKE YCTOMYMBOCTH K OOJIE3HAM, CITOCOOBI UX
co3gaHus (3apa)K€HUE IOYBBI, CEMSH, OTAEJBHBIX YACTIX PACTEHUM), YCIOBHS
HEOOXOJMMbIE JI YCIEUIHOTO 3apa)XCHUs, CO3JaHUE MPOBOKAIIMOHHOTO (OHa,
COUeTaHue ero ¢ HHMOEKIUOHHBIM (POHOM.

Paznen 2. UMMyHHMTET PACTEHUI K BpeIUTEJIAM

@®opMBI TTUIIEBBIX OTHOIIEHUH (UTO(GAroB ¢ KOPMOBBIMU PACTCHUSAM, UX
0coOeHHOCTH; cucTeMa GpuTodar — paCTeHHE U €€ IBOTFOIHS (KOIBOJTFOITH)

®dakTopel TACCHBHOTO HMMMYHHUTETa, K KOTOPBIM OTHOCATCS aHATOMO-
Mop(doIorHuecKkre 0COOEHHOCTH, XMMHUSCKUN COCTaB PACTEHUH, OCMOTHYECKOE



JABJICHUE KJIETOK, (PM3MOIOTUYECKH aKTHBHBIEC BEIIECTBA, ATKAJIOUIbI, TITIOKO3UIBI
U Apyrue coeauHeHus, GUTOHIUABI, U (aKTOPbl AKTUBHOTO UMMYHHTETA.
['eHEeTHMKA B3aMMOOTHOILIEHUI PACTEHUI-X034€B U UX Mapa3uTOB
MeTtonbl co3nanus MpUOOPETEHHOTO0 UMMYHHUTETA: METOJl UHTepdepeHIuH,
XUMUYECKYI0 HMMMYHHU3allMI0, HCIIOJIb30BaHUE YIOOpEHUN, MHUKPOIIEMEHTOB,
XUMUYECKUX BEIIECTB-UMMYHU3AaTOPOB U JIpyrue CcrocoObl TMOBBIIICHUS
YCTOMYMBOCTHU PACTCHUMU;

Paznen 3. OcHOBHBbIEe HANpaBJIeHUSI B CeJEKIUM HA YCTOWYMBOCTH K
BPEAHBIM OPraHU3MaM

OCHOBHBIE HANPABJICHUS B CEJIEKIIMN HA YCTOMYHUBOCTD K OOJIE3HSIM.

MoHoreHHas (OJUroreHHasi) U NOJIMTE€HHAsl YCTOMYMBOCTH, UX JOCTOMHCTBA
U HEeJOCTaTKH. MHOTOJMHENHBIE M KOHBEPIE€HTHBIE COPTA, MEPCHEKTUBHOCTH
KOKJIOTO W3 ATUX HANpPABJICHUM B CO3JaHHM M HCIOJIB30BAaHUM YCTOMYMBBIX
COPTOB.

MMMyHUTET pacTeHH K OBPEKACHUSIM HACEKOMBIMU.

[TpyHLIMIIBI ¥ METOAB! BBISBICHUS YCTOMUMBOCTH pacTeHUU K gurodaram,
METOJbl CO3/1aHHs TMPOBOKAIIMOHHBIX (POHOB, MPHUBJICKAIOIINX BpPEIUTENIECH;
Co3/llaHue  MH(EKIMOHHBIX M  HUCKYCCTBEHHBIX  (DOHOB;  HUCIOJIb30BAaHUE
CTaHJAPTHBIX KOJUIEKIIMI OMOTHUIIOB, BBISBICHHE YCTOMYMBOCTH B JIAOOPATOPHBIX
YCIOBHSX. DKCIIPECC-METOBI.

Bua npome:xxyTouHoOl aTTecTanuu (3K3aMeH, 3a4eT) 3a4der



AHHOTanus pado4eii MporpamMmsbl

JucnumiimHa « DK0JIOTUYECKas OLIEHKa B3aUMOJICHCTBUS y10OpEHUI U
MEJIHOPAHTOB C MIOYBOI»

HanpasJeHue noaroroBku: 35.04.04 Arponomus

npo¢uJib: 3amnTa pacTeHUI

KBaJM(PUKALUSA: MATUCTP

Hean: ¢opMupoBaHUE HABBIKOB CTYJEHTOB IO OBJIAJICHUIO METOJIaMHU
3G ()EKTUBHOTO MPUMEHEHUS MHHEPAIbHBIX YAOOPEHHM C YYETOM pelIeHUs
HKOJIOTHYECKUX MPOOJIEM B YCIOBUSX MHTEHCUBHOW XMMU3AIMU U aHTPONOTEHHOMN
Harpy3Kku Ha TMOYBY.

OO0mas TPy10eMKOCTD 3a4eTHasl eTHHUIA/JYac (akageMudeckuii) 2/72
Kpatkoe coaep:kanne 1MCUMIIMHBI

Pazgesn 1. Dxosoruveckue mpoodaeMbl, CBA3aHHbIE C INPHUMEHEHUEM
ynoopenui. IlepcrnieKTuBbI NPpMMEHEHHUs YI00pPEHUI M OKPY KAKOLIasi cpeaa.

NuTeHcudukanus CenbCKOXO34MCTBEHHOTO MPOU3BOJACTBA HA OCHOBE
HIMPOKOr0 MNPUMEHEHHsS] yIOOpEHHM, BHEAPEHHS HOBBIX COPTOB M THOPHUIOB,
XUMHUYECKUX CPEJICTB 3AIIUTHI PACTEHUI, OPOLICHUS, KOMIUIEKCHON MEXaHU3aluu
ITO3BOJIMJIO 3HAYUTEIILHO MOAHATH YPOKAUHOCTh CEIbCKOXO3UCTBEHHBIX KYJIBTYP
B OTJEJIbHBIX PETMOHAX CTpaHbl. Bece y1oOpuTenbHbIE CPEICTBA MOKHO Pa3/I€TUTh
0 BO3JCHUCTBUIO HA OKPYXKAIOIIYI0 Cpely Ha CIeAylollue Trpynmnsl: 1)
HEIOCPEICTBEHHO OTPULIATEIBHO BIIMSIOLIME HA JKUBBIE OPraHU3MBI; 2) KOCBEHHO
BIMAIOLIME B  pe3yjbTare HapyLIeHUs KakK arpoTeXHUYECKHUX, TaK U
TEXHOJIOTMUECKHUX 3BEHbEB B CUCTEME YIO0OPEHHUS [T0UBa — PaCTEHUE.

YacTto MHTEHCUBHOE NMPUMEHEHUE yIOOpEHUI BBIIBUTAET Ha MEPBOE MECTO
npobsieMy HuTpatoB. [lo3ToMy BO3HUKaeT BOIpPOC M30bITKAa a30Ta B IOYBE B
HUTpaTHOW (opMe Mpu HENPaBUIBLHOM MPUMEHEHUU a30THBIX MHUHEpaIbHBIX
ynoopenuii. CnocoOHOCTh a30Ta K JErKOoW MHUTpalii NPUBOJIUT K MOBBIIIECHHOMY
COJIEP’KaHMIO HUTPATOB B MPOAYKTAX MUTAHKS U TUTHEBOU BOJE.

N30biTOuHOE  collepKaHME ~ aMMHUA4YHOrO  a30Ta  BO3HMKAaeT  MpH
HEMPAaBUJIBHOM HCITOJIb30BAHUU OTXOJOB KMBOTHOBOJICTBA M TOPOJCKHUX CTOYHBIX
BOJ. AMMHAYHBIA a30T Takxke crnocoOeH k murpamnuu. llomamas B Boay, OH
MPEMATCTBYET €€ XJIOPUPOBAHUIO, & TAKKE, OKUCISAACH 1O HUTPATOB, CBA3BIBACT
PaCTBOPEHHBI B BOJE KHMCIIOPOJ, YTO IPUBOJUT K KHCIOPOJHOMY TOJIOJAHUIO
TrUAPOOMOHTOB U TIOPYE BOJBI.

Kpome Toro, wu30OBITOUHBIN a30T BBI3BIBAET MPEUMYIIECTBEHHBI pPOCT
BET€TATUBHBIX OPraHOB pPACTEHUMM 34 CYET TIEHEPATHBHBIX, IIOBBIIIAECT
BOCIIPUAMYHMBOCTD PACTEHNH K IOHMKEHHBIM TEMIIEPATYPaM.

HenpaBunbnoe mnpumenenue GocPOpHBIX  yHOOpEHUN MNPUBOAUT K



3apocaunBannio moyB. Murpanus ¢ moJjiel coeauHeHWi azota U Qocdopa B
IPYHTOBBICE BOJABI, a OTTyAa — B TPWICTAONIME BOJOEMBI, BBI3BIBACT
IBTPODUKAIHIO MTOCITCTHHX.

M30bITOYHOE IPUMEHEHHE TAaKUX KaTHHHBIX yIO0OPEHHA, KaK XJIOPH] KaJus,
IPUBOJUT K HAKOIUICHUIO B MOYBE MOHOB XJIOpa, HEOJArONMpPUATHBIX U psla
CEIbCKOXO03HCTBEHHBIX KYIBTYD.

Pasnen 2. ArmochepHas u «bajaHc OMOreHHBIX JJIEMEHTOB M
NPOAYKTHUBHOCTD 3eMJIeACTUs».

OCHOBHBIM HCTOYHHMKOM IOCTYIUIEHHUS B OPraHU3M YEJOBEKA U JKUBOTHBIX
HUTPATOB SBJIAIOTCSA OBOLIM W JKUBOTHbIE KOpMma. B cBOO oyepenb, MMEHHO
a30THbIE y/1I0OpEHUs, BHOCUMBIE B MOBBIIIEHHBIX J103aX, HAW0OJIEE CUIIBHO BIUSIOT
Ha HAKOIUICHUE HUTPATOB B OBOLIHOM IIPOAYKIUU U PACTEHUSX.

Pasges 3. OcHOBHbIC HMCTOYHMKHU 3arps3HEHUs] NPHPOJAHOH Cpelbl
yaoopenussMu. Ilorepu MuUHepaJbHBIX YI00peHU B TEXHOJOTHYECKON Lenu
OT 3aBO/A 10 MOJIS U IIYTH UX NPeA0TBPALLCHUA

OneIT Hay4dyHBIX YUYPEXKACHUM W IIHPOKOW IPOU3BOJICTBEHHOM NPAKTUKHU
HarJsgHO CBUJETENbCTBYET, 4YTO TMpPU YMEJIOM, HAaydyHO OOOCHOBAaHHOM
UCIIOJB30BAaHUN CPEACTB XMMHU3ALMM M, B YaCTHOCTH, MUHEpAJIbHBIX U
OPraHUYECKUX  YJOOpeHMH  MOXKHO  JOOWUThCS  MOJIyYEHHUS  BBICOKOM
MPOJYKTUBHOCTU KYJBTYp €€BO0OOpoTa. OJIHAKO arpoLeHO03 OT E€CTECTBEHHOTO
LEHO3a OTJIMYAET HapyLIEHUE CaMOPETyJIHPYIOUIUXCS TpaHCHOPMALMOHHBIX U
MUTPALMOHHBIX  TIOTOKOB  BEHIECTB B  PE3yJbTaTe€  HEKOHTPOJIHPYEMOM
JNEATEIBHOCTH  4YEJIOBEKA. OJTO  BBI3BIBAET  CEPbE3HBIC  HAPYLIECHHS B
OMOreoXMMHYECKOM LIMKJIE MUTATENbHBIX BEIIECTB B NMpHUponHOM cpene. Taxue
HapylIeHUs CTaJld pEAJbHOCTbIO B  pallOHaX HMHTEHCUBHOIO  BEACHUSA
CEJIbCKOXO3SIIICTBEHHOTO IPOM3BOJCTBA MNpHU HECOATAaHCUPOBAHHOM BHECEHUH
yanoOpUTeNbHbIX cpeAcTB. Kpome TOro, ¢ MHHEpPaJbHBIMU YIOOpPEHUSIMU,
XUMUYECKUMH MEJIMOPAHTAMHM HEM30€KHO MONaJaroT B MOYBY U TaK Ha3bIBacMbIe
OaJlTacTHBIE DJIEMEHTHI, KOTOPblE€ HE HYXKHbl pAacTeHUAM (WA HEOOXOJIMMBbI B
OTPaHUYEHHBIX KOJMYECTBAX) M KOTOPBIE 3arpsA3HSIOT CEJIbCKOXO03iCTBEHHYIO
IIPONYKIIUIO, II0YBY, TPYHTOBBIE BOJIbI, PEKH, 03€pa.

Pasnen 4. HapymeHue Hay4yHO-000CHOBAHHOH CHCTeMbl YAOOpeHMI.
HecoBepuieHCTBO CBOCTB U XMMHYECKOI0 COCTABA PACTEHUH

OxpaHa ouB OT M30bITKA YTOOPEHUI BKIIIOYAET CIECAYIOIINE MEPOTIPUSATHSL:
pa3paboTKa HOBBIX JUIMTEIbHO JCHCTBYIOIIMX T'PaHyJIMPOBAaHHBIX  (opM
ynoOpeHuli, NpUMEHEHHE KOMIUIEKCHBIX (OpPM, HCHOJIB30BaHUE IPaBUIIbHBIX
TEXHOJOTHM BHECEHUS ynoOpeHui, CoOJI0ACHHE TMpaBUI XpaHEHUS U
TPAHCIIOPTUPOBKH.



Paznen S. HeratuBHoe BO3/JelicTBHEe YI00OpeHHd HA NMPUPOJHYIO CpPeay.
H3vmeHeHHe CBOWCTB M IJIOAOPOAMSA NMOYBHI NMPH MHTEHCUBHOM NPHUMEHEHUU
yA00peHui.

CyIecTBEHHBI HEIOCTATOK MHOTHMX MHUHEPAIbHBIX YAOOPEHUN — Haaudue
OanmIacTHRIX BELIECTB — TOpa, XJI0Opa, OMypeTa, CTPOHIUS U TSKEIbIX METaJIOB
(pTYyTh, KaAMHH, CBUHEI] W Jp.), YBEJIMUYCHHUE KOHIIEHTPAlUU KOTOPBIX
OTPHUIATEIHHO BIMSIET HE TOJBKO Ha YPOKAWHOCTb M KAYECTBO C-X MPOAYKIIMH, HO
TaK)K€ Ha OpraHu3M 4eJloBeKa U HOpMallbHOE (DYHKIIMOHUPOBAHUE MHOTHX 3BEHHEB
Bceil Orocdepsl.

HecoBepiieHCTBO cUCTEMBI  COJEp)KAaHUS KUBOTHBIX B COBPEMEHHBIX
KUBOTHOBOJUECKUX KOMIUIEKCAX, KOTJa 3HAUUTENbHAs YacTh JKUIKUX CTOKOB
MomagaeT B PpPeKH, TMpyasl, o3epa. becrnoacTuaouHbli HaBO3 M3 BCEX
yIOOPUTENBHBIX CPEJICTB SIBISICTCS TJIABHBIM 3arpsi3HUTEIEM OKPY)KAIOIIEH CPe/Ibl
U3-32 TEXHOJOTHUH €ro BHECeHUs. PermaMeHTHpOBaHHOE NPUMEHEHHE >KUIKOTO
HAaB03a MO3BOJIUT 3HAYUTEIBHO NPEJOTBPATUTh OTPULIATENIbHBIE MOCIEICTBUS.

Pasgen 6. Bumusinme yno0peHuili Ha KadeCcTBO PAaCTEHHMEBOAYECKOM
npoaykuuu. Buusinue yaoOpeHMid Ha KayecTBO INPHMPOAHBIX  BO/,
YCTOMYMBOCTH PACTeHMH K 00JIe3HAM U BpPeAUTEIsAM.

VY noOputenbHble CpecTBa KOCBEHHO BIIMAIOIINE HA OKPYKAIOIIYIO CpEAy B
pe3yJpTaTe HapyLUIEHUs! KaK arpOTEXHUYECKUX, TaK U TEXHOJIOTMYECKUX 3BEHHEB B
cucreMe yaoOpeHue MmouBa — pacrteHue. Yacto 3aHMMaeT OOJbIIOE MECTO 10
OTPULIATEILHOMY BO3JEHCTBUIO HA IPUPOAHYIO CPENY.

Onpenenenrne 4YEeTKOW MOTPEOHOCTH CENbCKOXO3SIMCTBEHHBIX KYJIBTYpP B
NUTATEJbHBIX BEIIECTBAX JUIS CO3JIaHUS IUIAHUPYEMBIX YPOXKAeB; HEOOXOIUMOCTH
XUMHYECKON MENMOpALMM TOYB [JJIsl ONTHUMHU3ALMU YCIOBUM NMHUTAHUSA, POCTA U
pa3BuTHs (KM3HU) PACTEHHI; COCOOHOCTH TOYB YJOBJIETBOPATH MOTPEOHOCTH
KyJbTYp B IMHTATEJbHBIX BEIIECTBAX (HAJTUYMUS B MOYBAX JIETKOJOCTYMHBIX [IJIS
pacTeHUN COEJMHEHUN DJJIEMEHTOB IMTAHMs); COCTaBa, CBOMCTB M KadecTBa
MUHEPAIBHBIX U OPraHMYECKUX YIO0OPEHHIT; MOTPEOHOCTH CETbCKOX03HCTBEHHBIX
KyJIbTyp B YIOOpeHHMsX (HOpPM yIoOpeHuil) aJig TOJy4YeHHUsS IUIaHUPYEMBbIX
YpOXKaeB W TOBBIMICHHUS IUIOAOPOAMS IIOYB; KAayeCTBA PACTEHHUEBOMUYECKOU
OPOAYKIMA B 3aBUCUMOCTH OT NpPUMEHEHUs YIOOpEeHUH U JPYyrux MNpUEMOB
TEXHOJIOTUU BO3ENBIBAHUS CEIIbCKOXO035MCTBEHHBIX KYJIBTYD.

Bua npome:xxyTouHoi arrecraunu (3K3aMeH, 3a4eT) 3a4eT



AHHOTanus pado4eii MporpamMmsbl

Jucuuniauna «[IoyBeHHO-3KOIOrHYecKue MpooIeMbl arpolaHamadToBy
HanpasjeHue noaAroroBku: 35.04.04 Arponomus

npo¢uJib: 3amuTa pacTeHUI

KBAJTU(PUKAIUA: MATUCTP

Heab: npuobpereHre CTYJEHTaMH TEOPETUYECKHX 3HAHUW MO MpPUYMHAM
BO3HUKHOBEHHUSl  IOYBEHHO-IKOJIOTMYECKUM  MpoOJeM  arposiaHamagdros,
METOJI0JIOTUYECKUX MOAX0JIaX K OIEHKE 3TUX MPOOJeM U MPAKTUUECKUX HABBIKOB
[0 CHW)XXCHUIO U YCTPAHEHUIO HX OTPULIATEIIBHOIO JEWCTBUA HAa COCTaBHbIC
KOMITOHEHTHI arpoJjianma@ToB, a TAK)KE OLEHKE BO3JEHCTBUS (PaKTOPOB BHELIHEN
Cpellbl, AHTPONOIE€HHBIX HArpy30K, BO3JAEHCTBYIOIIMX Ha (YHKIHOHUPOBAHHE
CHUCTEMBI «II0YBA - PACTEHUE — OKpYyXKalollas Cpefa», UX pOJu B Ipoleccax
COXpaHEHUs U BOCIPOM3BO/ICTBA ILUIOOPOIMS MTOYBBI arpoJaHAIIa(TOB.

OO01mas TPyI0eMKOCTh 3a4eTHAasl eJHHUIA/JYac (aKageMudecKuii) 2/72
Kparkoe coaep:kanue TuCUMILIIMHBI

Paznen 1. Beenenme. Ilpeamer m 3a gaum aucuuiuidHbl. [louBeHHO-
IKOJIOTHYECKHEe NMPo0djaeMbl arpojanamagdros, oOpaTumMbie M HeoOpaTUMBbIE
U3MEHEeHHs B HUX.

CoBpeMEHHOE COCTOSIHME U NIEPCIIEKTUBBI Pa3BUTHS. DTalbl pa3BUTHUS HAYKU
U3ydarolel MpUYMHBl BO3SHUKHOBEHUS MPUPOJHBIX U aHTPONOTEHHBIX (PaKTOPOB,
BO3/ICHCTBYIOIMX Ha arpojlaHAmadTbl U CHUXKAIOUIMX WX MPOTYKTUBHOCTb.
OO011e MOYBEHHO- YKOJOTUYECKHE TPOOIeMBbl arposianaadToB B COBPEMEHHBIX
YCIOBUSX.

[IpobGnema 3arps3HeHHs TIOYB H  C.-X. NPOAYKIMH HUTpaTamH,
WHCEKTUIMIAMHU, TSHKETBIMA METAUIAMU M IPYTUMH TOKCUYHBIMU BEIIECTBAMH.

[IpoGnema 3arpsi3HEHUs TIOYB U CEIBCKOXO3SMCTBEHHOM MPOAYKIUU
TOKCUYHBIMH  BEIIECTBAMH, TMPUBOAAIIMMH K HM3MEHEHHIO  IOKa3aTesei
MIOYBEHHOTO TUTOAOPO TS U CHIDKEHUIO KauyecTBa MOJTy4aeMoit
PaCTEeHHEBOYECKON MPOAYKIMH. 3arps3HEHHUE MOYB XUMUYECKUMH CpPEICTBaMH,
TSOKCIIBIMU METaJIaMH, OMOJIOTHYECKUMHU TOKCHHAMH, UCTOUHUKH 3arps3HEHUs U
(bakTOpbl, COMYTCTBYIOIINE STUM MPOLIECCAM.

[TpoGiemb! HapyieHUs arpojaHamagdToB

[TpoGneMbl HapylieHUs] YCTOWYMBOCTH arpoyiaHAmadToB B COBPEMEHHBIX
ycnoBusix. Hapymenune Ononornyeckux (pakTopoB BOCIIPOU3BOACTBA IJIOJOPOIUS
MOYBBI: HAYyYHO-OOOCHOBAaHHOTO YEpelOBaHUS KYJIbTYp B CEBOOOOpOTax,
HapyLIEHUs] TEXHOJOTHI BHECEHHUs YHOOpEHMI, MPUMEHEHHs! CPEACTB 3aIIUThI
pacTeHuil 0T COPHAKOB BpeauTesei 1 00Ie3Hel CeIbCKOXO03SMCTBEHHBIX KYIBTYD,



BO3/ICJIBIBAEMBIX B arpojiaHamagrax.

@dakTopbl  YCTOMUMBOCTH, TMOPOrOBBIE HArpy3KH, CaMOPETYyJslus U
peryiaupoBaHue B arpoyianamagdToB

Onenka arponanamadToB, HEOOpATUMbIE U 0OpAaTUMble U3MEHEHUS B HUX.
OCHOBHBIE TPUYHUHBI, OOECIEUYMBAIOIINE CHIKEHUSI TMOYBEHHOTO ILJIOJIOPOIMSI.
OneHouHbIE TIOKa3aTeld MPOAYKTUBHOCTH M YCTOMYMBOCTH arpoJianamadToB.
OkoJjioruyeckas €MKOCTh arpojaHAmadToB, MOKa3aTeldd €¢ YCTOMYMBOCTH U
CTaOMJILHOCTH B COBPEMEHHBIX arpojaHAmadTHBIX CHCTEMaX.

Pa3znen 2. Arpo3ko/ioru4ecKnii MOHUTOPHHT AHTPONOTeHHOM HATrPy3KH
Ha arpoJaHAma@Thl U NPUEMbl HX ONTUMH3ALHT

MonuTopuHr MpoOJeM MPOCTPAHCTBEHHOM OpraHu3anu jJdaHamadra u
(bakTOpHhI €€ OnpeAeIIsIIOIINE.

MonuTopuHr npobJieM MPOCTPAHCTBEHHOM OpraHu3anuu JaHamadra u
dbakTopel ee ompenelsoIre. IJKOJOTMYECKHUE TPYIIIbI, COCTaB U (yHKIHUH
KOMITOHEHTOB arpojianamadTa. Pons u 3HaueHne (pakTOpoB BHEIIHEW CpeIbl U
aHTPOIIOTC€HHOM HArpy3KH Ha CTPYKTYPY M COCTaB arpoJianmadTos.

®dakTOpHI MPOCTPAHCTBEHHOU AU dHepeHIINAINH, Pa3pyIIAIONINE CTPYKTYPY
¥ YCTOWYUBOCTH KOMIIOHEHTOB arpoJianmadra.

dakTopsl MPOCTPAHCTBEHHOM MU depeHITnAIINN, Pa3pyIIAIIHE CTPYKTYPY
U YCTOMYMBOCTH KOMIOHEHTOB arpojasmmadrta. MOHUTOPHHT MpobiIeM
IPOCTPAHCTBEHHOW OpraHm3anuu jaHamadra u (GaxTopsl ee OIpeaesionue.
®dakTopsl MPOCTPAHCTBEHHOW mu(depeHIInannm, pa3pylIaiiue CTPYKTYpy H
YCTOMYMBOCTh KOMITIOHEHTOB arpojlanmamadTta. WHIWKaTOpHBIE IOKa3aTeIH
KUBHENCSITEIPHOCTH ~ HACEeJICHWs  arpojaHamadToB  JUIsi  OIEHKH  €ro
HKOJIOTMYECKOT'O COCTOSIHHUS.

MonuTOopHUHT JKU3HEICSITEIbHOCTH WHIUKATOPHOTO HaceJeHUs
arpojanama@ToB ISl OLICHKH €T0 COCTOSTHHS
NuukatopHbie MoKa3aTeln JKU3HENEATEILHOCTHU HaceJeHUs

arposaHAmadToB A OLEHKU €ro HKOJIOTMUYECKOI0 COCTOSHUS.

MOHUTOPUHTI COCTOSIHUSI OPTaHMYECKOI'0 BEIIECTBA IIOYBBI, OLIEHKA €ro
napamMeTpoB U KICTOYHUKOB BOCIPOU3BOJICTBA B arpoiaHamadTax

MOHUTOPUHTI COCTOSIHMSI OPraHUYECKOI'0 BEIIECTBA IOYBBI, OLIEHKA €r0
napamMeTpoB U UCTOUYHHUKOB BOCIIPOM3BOJICTBA B arpojaHamadTax. Opranudeckoe
BEILECTBO, KAK MCTOYHHUK KU3HEACITEIBHOCTH arpojianamadToB, PEeryiasiTop UX
YUCJIEHHOTO MW BHJIOBOIO pa3HooOpa3usa. BiusHue TmMOJEBBIX  KYJIbTYP,
MUHEpaJIbHBIX YyIOOPEHUH, CPEACTB 3alllMUThl PACTEHU HA BOCIHPOMU3BOICTBO
OpPraHMYECKOr0 BEIECTBA B arpojiaHAmadTax u peryJiupoBaHus MPOyKTUBHOCTH
arposianamag@ToB.

OueHka poauM W BO3MOXXHOCTU MOJEBBIX KYyJbTYP B BOCCTAHOBJICHHH
CTPYKTYPHBIX KOMIIOHEHTOB M SHEPTreTHUECKUX YPOBHEH arpoianama@Ton

OuneHka poiauM M BO3MOMKHOCTU IIOJEBBIX KYJbTYP B BOCCTAHOBJICHHH
CTPYKTYpPHBIX KOMIIOHEHTOB M DJHEpPreTHUYECKHX YpOBHEH arpoianamagToB.
OneHka COCTOSIHUS OPraHUYECKOro BEIECTBA IOYBBI, IAPAMETPOB U HCTOYHUKOB
€ro BOCIpPOM3BOACTBa B arpojanamagrax. OLEeHKa pojiu U BO3MOKHOCTH



MOJEBbIX KYJAbTYP B  BOCCTAHOBJICHMHM CTPYKTYPHBIX KOMIIOHEHTOB U
HHEPreTUYECKUX YPOBHEH arponanamadros.

Bua npome:xyTouHoii arrectanuu (3K3aMeH, 3a4eT) 3a4eT



