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AHHOTALUSA
paboueit mporpammbl yueOHoOM qucturinabl b1.0.07. «MopenupoBaHue B arpOHOMUI
JUTSl TIOJITOTOBKY Maructpa mo Hanpasiieanio 35.04.04 «ArpoHomusy,
HANIPABJIICHHOCTH. «AJANTHBHBIC CHUCTEMBI 3eMIICIENHs», «YTpaBlIeHHE arpoOM3HECOM B pacTe-
HUEBOJICTBEY; «TeXHOJIOrus MPOU3BOACTBA MPOIYKIIUU PACTEHUEBOICTBAY,; «I eHeTHKa, CeNeKIus U
CEeMEHOBOJICTBa»; «MHTErprupoBaHHAs 3alIUTa pacTeHH», «DPUTOTEXHOIOTUN M OUONPOTYKIINOH-
HBIE CUCTEMBI».

Henp ocBoeHus auCHUILIMHBI: Llenbio ocBOEHUS AMCUUILIIMHBI «MOJEIMPOBAHUE B arpo-
HOMHM» SIBJISIETCSI OCBOGHHUE CTYJCHTAaMH TEOPETHUUECKUX U MPAKTHUECKUX 3HAaHUU U MpHOOpeTeHne
YMEHHI M HABBIKOB B O0JIACTM WHHOBAIIMOHHOT'O MHCTPYMEHTAPHS MIOHUMAHUS, TIPOTHO3UPOBAHUS
U TPUHATHS HAyYHO-OOOCHOBAHHBIX PEIICHUN CIIOKHBIX HCCIENOBATEIbCKUX W IPOEKTHO-
IIPOM3BOJICTBEHHBIX 33/1a4 B BBICOKO TEXHOJIOTMYHOM arpolpOU3BOCTBE.

MecTo AMCHMILIMHBI B y4e0HOM IIaHe: TUCHUILUIMHA BKJIKO4YeHa B (0a30BYyH) 4acTh
y4eOHOr0 IJIaHA M0 HANpPAaBJeHUuI0 noAroToBku 35.04.04 Arponomus

TpeGoBanus K pe3yjbTaTaM OCBOCHUS JUCHUILIMHBI: B PE3yJIbTaTe€ OCBOCHUS JUCLIMII-
TuHBl popMupyroTcs cienyronme komrnereHuu: YK-4 Crnoco6eH nMpuMeHATh COBPEMEHHBIE KOM-
MYHUKATUBHBIE TEXHOJIOTHUH, B TOM YHCJIE€ HA HHOCTPAHHOM(BIX) s3bIKe(axX), /ISl aKaJeMHUYECKOTO U
npodeccuonanbHoro B3aumozeicteus; YK-4,2 Ilpeacraiser pe3ynbTaTsl aKaJeMHUUECKOW U MPo-
(eccOHaNbHON NIEATENbHOCTH Ha PA3IMYHBIX HAYyYHBIX MEPONPUATHIX, BKIIOUas MEXKIYHapo.-
Hele; YK-4,3 JleMOHCTpHpYET MHTETPATHBHBIE YMEHHS, HEOOX0AUMBIE 151 IPPEKTHBHOTO yIaCTHUS
B aKaJIeMHUECKUX M npodeccnonanpHbix nuckyccusx; OIIK-4 .CrocoGen mpoBOAUTh HAYYHBIE HC-
CJIEIOBaHMs, aHATM3UPOBATh PE3YNbTAaThl U TOTOBUTH OTUeTHBIe AOKyMeHThl; OIIK-4,3 dopmynu-
pYeT pe3yNbTaThl, MOTYYSHHbIE B X0/1€ pelleHus uccienoparenbckux 3anad; OIIK- 5,3 Paspabatsi-
BaeT MPEJUI0KEHHUSI 110 TOBHIIEHUIO () ()EKTUBHOCTH POEKTa B arPOHOMUU

Kpartkoe cogep:xxanne 1ucuunInHbl: B paMkax TMCIMITIMHBI OCBaMBAaIOTCS BOIPOCHI YCTPOKCT-
Ba U UCIIOJIb30BAHUSI COBPEMEHHBIX MaTeMaTHYECKUX MOJENeH pu pa3paboTKe MPOEKTOB ONTHMHU-
3al[UU 3JIEMEHTOB CHUCTEMBI 3eMJIe/IEINs, TEXHOJIOTUIA MPOU3BOACTBA PACTUTEIBHON MPOAYKIIHNH (C
Y4€TOM IKOJIOTUYECKUX OTPAaHUUYCHUH ).

OO0mas Tpynoemkocth nucuuminabl: 108 yac. (33au. ex.)
IIpomexyTOUHBIN KOHTPOJIb: 3aU€T C OLIEHKOI
Benyrme npenogasareny : mpod. H.d.Xoxso

1. LLeAb 0oCBOEHUA AUCLMUNAUHDI

[enpro ocBOeHUs AMCHUIUIMHBI «MOJEINPOBaHUE B arpOHOMHUM) SIBISIETCS OCBOCHHE CTY-
JEHTaMH TE€OPETUYECKUX M MPAKTHUECKUX 3HAHUN U MpUOOpEeTeHHe YMEHUN U HaBBIKOB B 00JacTH
WHHOBAallUOHHOTO HMHCTPYMEHTAapus IIOHUMAaHUs, IPOTHO3UPOBAHUS M IPUHATUS HAY4YHO-
000OCHOBAHHBIX PEIIEHUH CII0KHBIX HCCIIEIOBATENbCKUX M MPOEKTHO-IIPOU3BOJCTBEHHBIX 3a7a4 B
BBICOKOTEXHOJIOTUYHOM arpoIlpOU3BOJICTBE.

2. MecTO AMCUMUNAUHDBI B yY4eOHOM npouecce

JucuuruimHa «MozenupoBaHie B arpOHOMUH BKIIIOUEHA B 00S3aTeNIbHBINA MEpPEeYeHb TUCIIMII-
JUH yyeOHOoro miaHa 6a30BOi/BapuaTUBHON YacTH (UM BapHATUBHYIO YacTh AUCLMILIMH MO BBIOO-
py). Qucuurmmza «MozenupoBaHie B arpOHOMUM» PEAIN3yeTcs B COOTBETCTBUU C TPEOOBaHUSIMU
®I'OC, OIIOIT BO u Yyebnoro miana mo HampasieHuto 35.04.04. «ArpoHOMUs», HalpaBiIcH-
HOCTh. «AJIalITUBHBIE CHCTEMBI 3eMJIeNIeNus», «YTIpaBiIeHue arpoOU3HECOM B PAaCTEHUEBOJICTBEY,
«TexHoyorus Mpou3BOACTBa MPOAYKLUHN PACTEHUEBOACTBA»; «['€HeTHKa, CEIEKIUs U CEMEHOBO/-



cTBay»; «MHTerpupoBaHHas 3auIuTa pacTeHui»; «DUTOTEXHOJOTUHU U OHOMPOIYKIIMOHHBIE CHUCTe-
MBD».

Jucnunnuna «MoJielIipoBaHHE B arpOHOMUM» SIBJISIETCSI OCHOBOTMIOJIATAIOIIEH JIJIs1 U3YYCHUS
CIICAYIONINX TUCIUIIINH: WHHOBAIIMOHHBIC arpoOMOTEXHOJIOTHH, CUCTEMbl HHTEHCUBHOTO KYJIbTH-
BUPOBaHUS, (U3HOJOTHYECKUE OCHOBBI YIIPABICHUS TPOAYKIIHOHHBIM MTPOIIECCOM.

OC0OEHHOCTBIO AUCITUIUIMHBI SBISICTCS €€ CO3UJaTebHasi HalPaBJICHHOCTh, MO3BOJISIIOIIAS
CUCTEeMATHYECKH MOTYYaTh aKTyalbHYI) KOMIUIEKCHYIO (MHTETPATHBHYIO) HAYUHYIO HH(POPMAIUIO
1o arpo(pu3NYECKUM, arpOXUMHUIECKUM M OMOJIOTHYECKUM YCIOBHSIM SKCIEPUMEHTAIBHBIX YyJ4acT-
KOB II0JICBOM ONBITHON CTaHIIWH.

Pabouas nporpamMma JuCHUILIAHBI «MOI[CJII/II)OBaHI/IC B aIrpOHOMUMN» JIs1 UHBAJIMAOB U JIUI C
OI'PAaHUYCHHBIMHU BO3MOKHOCTAMHA 300POBbA pa3pa6aTLIBaeTc;1 UHAUBUAYAJIBbHO C YUETOM oco0eH-
HOCTEM HCI/IXO(i)I/ISI/I‘ICCKOFO pa3BUTHA, MHAWBUAYAJIbHBIX BO3MOXKHOCTEHl U COCTOSHHUS 300POBbiA
TaKuX 06y‘IaIOIHI/IXC$I.

3. NepeyeHb NAGHUPYEMbIX PE3YAbTATOB OOYy4YeHUss NO AUCLUNAMHE (MOAYAIO),
COOTHECEHHbIX C NAGHUPYEMbIMU PE3YABTATAMMU OCBOEHUA O6PA30BATEABHOM
NPOrpammbli

W3y4eHne maHHOW y4eOHOHM MUCIUIUIMHBI HAIIPABJICHO HAa (pOpMHUpOBAHUE Y 00YUAFOIIHXCS
KOMIIETeHIIN, TPEICTaBICHHBIX B Tabmule 1.

4. CTPYKTYpPQA U COAEPXAHUE AUCLLUNAUHDI

4.1 PacnpeAeAeHne TPYAOEMKOCTU AUCLUMAUHBI MO BUAAM paGoT

no cemecTpam
OO0mast Tpya0€MKOCTh AUCHUIUIMHBI cocTaBisieT 3 3ad.el. (108 wacoB), ux pacmpeneneHue
10 BHJIaM pabOT ceMecTpaM MPeCTaBIeHO B TabIuIe 2.



TpeGoBanus Kk pe3yJabTaTaM OCBOCHHS Y4eOHOM JUCHUIIHHBI «MoaeJTUpoBaHNe B arPOHOMMI»

Taomuma 1
No Kon Gl i TS B pe3ynbrare n3ydeHus yueOHON AUCHUILUIMHBI 00YYarOIUecs] JOKHBL:
wa | SO commerenmum (unm e€ yacTn) TEHIUN 3HATh YMETh BJIAJICTh
TEHIUU
1. | VK4 Cnocoben mnpumensats co- | YK-4,2 Tlpeacrapns- |CriocoOsl mpexacraBnenus |[IpeacraBnsate pe3ynbra- | HaBeikamu mpezcraBiie-
BPEMEHHbIE KOMMYHMKAaTHUB- | €T pE3yJbTaThl aka- |pe3yjibTaToOB aKaJeMHue-|Thl  aKaJEeMHUYECKOW U |HUS pe3yJbTaToB akaje-
HBbIC TEXHOJIOTUH, B TOM YHC- | IEMHUYECKOH ¥ TMPO- |CKOM H MpodecCHOHATb- | MPOPECCHOHATBHON Jies- | MUYeckoii u  mpodec-
Je€ Ha  UHOCTPaHHOM(BIX) | ()eCCHOHAJIBHOM Jesd- |[HOM  JesATEeIbHOCTH  Ha|TEeJIbHOCTH Ha PA3JIMYHBIX | CHOHAIBHOM JeATEeNIbHO-
sa3bIke(ax), IS aKajgeMuye- | TEIBbHOCTH Ha pa3- |pa3iMyHbIX HAYYHBIX Me-|HAayYHBIX MEPONPHUSATHSX, |CTH Ha pPa3IUYHBIX Ha-
CKOr0 M NPO(ECCHOHATBHOTO | JUYHBIX HAYYHBIX |pPONPUATHSIX, BKJIIOYAs | BKJIIOYAs ~ MEXKAYHApOJ- | yYHBIX  MEpONPUATHSIX,
B3aUMOJICHCTBHSA MEpPOTPHUATHSIX, MEXTyHAPOIHbIE HBIC BKIIIOYAst MEXIyHapOJI-
BKJIFOYAsl ~ MEXAyHa- HBIE
pOJHBIE
2. YK-4,3 Jlemonctpu- |Jlorndeckue ocHOBBI Be-|Bectn  mpodeccronans- | HaBpikamu BEICHUS
pyeT HWHTErpaTUBHbIC |JIeHUS  Npo(decCHOHaNb- | Hble TUCKYCCHU C JEMOH- | Tpo(hecCHOHAIbHBIX
YMEHHUS, HEOOXOAM- |HBIX AUCKYCCHUH CTpalyeil MHTETPAaTHBHBIX | TUCKYCCUU € JIEMOHCT-
Mbele it d(hdexTrB- YMEHUH panmeil MHTerpaTHBHBIX
HOTO Y4JacTHs B aka- yYMEHU#
JEeMUYECKHX W TPO-
(heccHoHaNbHBIX JHUC-
KYCCHSX
3. | OIIK-4 | Cnocoben mpoBomuth Hayd- | OIIK-4,3 ®opmymu- |CrocoOsr  popmynuposa- | PopMynupoBaTh pe3yib- | DopMyIHpoBaHusS  pe-
HbI€ HCCJIEOBAHUS, AaHAIM- | PyeT Pe3yibTaThl, MO- |HUS PE3yJIbTaTOB, IOJY-|TaThl, IOJYyYEHHBIE B XOJI€ | 3yJbTaTOB, MOIYYEHHBIX
3MpPOBaTh PE3yAbTATHl W TO- | JIyYCHHBIC B XOJIe Pe- |4CHHBIX B XOJI€ PEIICHHS |PEIICHUS] HCCIE0BATENb- |B XOJE PEIICHHs HCCie-
TOBHUTH OTYETHBIE JOKYMEHTHI | IIEHUS  MCCIIEOBA- | MCCIIEOBATEIbCKUX 3a/1a4 | CKUX 3a]a4 JI0BaTENbCKUX 3a]a4
TEJIbCKUX 3a]1a4
5. | Onk-5 | Cnocoben ocymectBiaTh | OIIK 5,3 Paszpabatbl- |Anroputm  pa3pabotku | PaspabareiBate  mpemsio-|Pa3zpabotku mpesioxe-
TEXHUKO-IKOHOMHUYECKOE BaeT MPEUIOKEHUS 110 |TIPEIUIOKEHUH TI0 TIOBBI- |)KEHUSI TI0 TOBBINICHUIO |[HUH 10  MOBBIIICHUIO
00OCHOBaHHE TIPOEKTOB B | MOBBIIEHUIO H(Pdek- |meHuto 3pdekTuBHOCTH |3 (HEKTUBHOCTH MpoeKTa |3(PPEeKTUBHOCTH MPOEKTA

npodeccnoHanbHON AeaTeNnb-
HOCTH

TUBHOCTHU IIPOCKTa B
AarpOHOMHH

IMPOCKTa B arpOHOMHU

B arpOHOMUH

B arpOHOMUU




OYHAS ®OPMA OBYYEHUSA

Ta0muma 2
Pacnpeneneﬂne TPYI[OEMKOCTI/I JUCHUIIJIMHBI 110 BUJ1aM paﬁoT
Buj yueOHoii padoThl yac.

O01mast TpyA0€MKOCTb JUCITUIUIMHBI 110 Y4COHOMY TUTaHY 108
1. KonTakTHas padora: 22,35
AynutopHas padbora 22
8 MOM Huciue:
qexyuu (J1)
npaxkmuueckue 3auamus (113) 22
KOHMAKMHAs paboma Ha npomexcymourom konmpoae (KPA) 0,35
2. CamocTrosiTesabHas padora (CPC) 85,65
camocmosamenbHoe U3yueHue pazoenos, Camonoo02omoska (npopabomxa 76,65
U nosmopeHue 1eKYUOHHO20 MAmepuand u mamepuana y4eOHuKo8 u
YueOHbIX NOCOOULl, NOO20MOBKA K NPAKMUYECKUM 3AHAMUIM, U M.0.)
Iloocomoska k 3auémy 9
Bua npomexyTo4HOro KOHTPOJIS: 3a4éT Cc OLIEHKOI

4.2 Conep:kanue TUCHUILINHBI

Tabnuma 3
TemaTuyeckuil IJIaH y4eOHOM IUCHUIINHBI
AyauTopHas
HaumenoBaHue pa3ie/ioB U TeM BHeayauTopH
. Bcero pabora
AUCHUILINH (YKPYITHEHHO) 3 as padora CP
Beenenue u popmupoBaHue o0IIero 3 1 2
npejcTaBieHus (MHGOpPMalnOHHON
MaTpHIbl) Kypca
Paznen 1. Maremarndeckoe 37 7 30
MOJICTTMPOBAHHE KJIACCHUYECKOW arpOHOMHH
Paznen 2. MonenupoBaHue B arpOHOMHUH B 38 10 28
5Py KOMIBIOTEPOB U UHTEPHET
Pasgen 3. DKoI0ro-KIMMaTUYECKUe 26,65 4 25,65
npoOJIeMBbl 1 MOJICTUPOBAHUE B
COBPEMEHHON arpOHOMHH
KOHTaKTHas paboTa Ha IPOMEXYTOUYHOM 0,35
koHTpose (KPA)
HToro mo gucuumnjinue 108 22 85,65

3.3. Conep:kaHue pa3aejoB AUCHUILIMHBI

BBenenue. Posib MaTeMaTHYECKOTO MOJICIIMPOBAHUS B YCKOPEHUH HAYYHO-TEXHUYECKOTO
nporpecca U 3KOJOTH3alMK arpornpou3BojcTBa. MojenupoBanun arposkocucteM (nanee MA),
KaK KJII0YEeBOE CJIOBOCOUYETaHHE, EHTPAIHLHOTO MOHITHUS JUCHUILTUHBI «MoaenupoBaHue B ar-
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pornomuny». [lonsitue o MA. lupokuii U y3kuil B3rJIs1 HAa MPEIMET JUCHUILIUHBI, €€ COJepKa-
HHUE U MECTO B CUCTEME JAUCIUIUIMH MAarucTpaTypsbl MO HAMPaBICHUI0 «ATpoHOMHS». MA — Kak
COBpPEMEHHAs KaK HMHTErpajibHasl AUCUUILUIMHA BTOPOrO aKaJIeMUYECKOTO YPOBHS.

OCHOBHBIE 33/1a4d MOJICJIMPOBAHUS B arpOHOMUHU. MaTeMaTU4eCKHe MOJIENIU arpO’KOCH-
CTeM, KaK OCHOBHOUM METOJl ¥ HHCTPYMEHT IIPOTHO3UPOBAHMS WX JTUHAMUKU — 0a3a JUIsl IPHHSI-
THS peUIeHUH 1Mo mpobjaeMaM CO3/IaHHs M YCTOWYHUBOTO Pa3BUTHS PAllMOHAIBHBIX CUCTEM arpo-
MIPOM3BOACTBA: ONITUMU3ALUU CTPYKTYPbI 36MJIENIOJIb30BaHUs, ArPOIKOJIOTHUYECKAsT ONTUMU3ALUS
MPUMEHEHHUS CPEJCTB XUMHU3AIMu B 3emienenuu. Kimaccudukammss momenelt arpo’sKOCHCTEM.
JlnHaMIYecKre MOJICITH U MOJICH CTATUKH. DMIMPUICCKUE U TeOpeTHUECKUEe (DYHKIIMOHAIBLHBIC
mozaenu. CToxacTHYeCKue U JIeTePMUHUPOBaHHBIE. FIX OCHOBHBIE OCOOCHHOCTH.

[TpocTpaHcTBeHHBIE PYHIAMEHTAILHBIC YPOBHU arpOOUOIOTHUECKUX CUCTEM KaK OOBEKTHI
U yCIIOBHSI MozienupoBaHusi. OTHOMEpHBIE U JIBYXMEpPHBIC IPOCTPAHCTBEHHBIE MOJIENH (TpaH-
mies).

MopenupoBanue MPOIYKIIMOHHOTO Mpoliecca Ha YpOBHE, KICTKH, TKaHH, OpraHa, pacTe-
Hus, (puroreHo3a) coodmectBa. Crennpuyeckas MOTPEOHOCTh MOACIUPOBAHUS YypoXKas Ha

YPOBHE OJIs1, CEBOOOOPOTa, arpoianamagdra, Xo3aicTBa, peruoHa.

Kparkas nmpeauctopusi MOACIUPOBAHUS B arPOHOMHUH. AHIJIMICKHUE SKOHOMUCTHI 1 Maiib-
Ty. MA. Mutuepiiux M nepBble MaTeMaTUYeCKUe MoJenu B arpoHoMun. @opmynnpoBka Mur-
YepJIMXOM 3aKOHA B3aUMOJEHCTBUS (DAKTOPOB JKU3HU PACTEHUN. BpIUMCIUTENbHBIE CIOKHOCTH.
OT AMHEWHOro K HEJIMHEHHOMY MOJEIMPOBAaHUIO. TpaJuLMOHHBIE U HOBBIE BHIYMCIUTEIIbHbBIE
CpEICTBa [UIsl MaTEMaTUYECKOIO0 MOJEINPOBAaHUs. TeXHUYECKUE W IPOrpaMMHBIE OIPAaHUYCHUS
BO3MOKHOCTH BHEJIPEHUS MOJEIUPOBAHUS B arPOHOMHUIO.

[ToBOpPOT arpOHOMUYECKUX HAYK M HHKEHEPHON MBICITH K MpoOiIeMe MPOTrHo3a U MPOEKTUPOBa-
HUS arporpoU3BO/ICTBA C UCIOIb30BAaHUEM MOJAEIUPOBaHUs. MHCTUTYIIMOHAIN3a1Usl HAYKU: Op-
raHu3alys Hay4YHO-HCCIIEI0BATEIbCKUX HHCTUTYTOB 110 MOJCIIMPOBAHUIO, YHHBEPCUTETCKUX
kadenp no nHPopMaTHKE U MOAEIUPOBAHUIO.

Kputnka perpeccuoHHBIX Mojieiei  TpeOOBaHUs K PaCIIMPEHUIO UCCIEeIOBAaHUM U MpaK-
TUKU Ha OCHOBE JTWHAMUYECKOT0 MojenupoBaHus. OCHOBHBIE MpoOsieMbl co3faHusi U 3¢ dex-
TUBHOTO HCIOJB30BaHUS MOJIENel arposkocucTeM. MeToauueckre U MH()pOpPMAIMOHHBIE MPO-
6sieMbl. COOTHOLIEHHE TOYHOCTU OIIEHOK AKCTPAIMOJISIIIUM U MHTEPHOJSAUN U TpeOOBaHUS K
SKCIIEPUMEHTaIbHOMY obecredeHnto. TeKyiiee COCTOSHUE HUCCIIEOBaHUM B 00JIACTH MTPUMEHe-
HUS UHPOPMAITMOHHBIX TEXHOJOTUM U MAaTEMaTHYECKOTO MOJCIUPOBAHUS B arpoIpOU3BO/ICTBE.
KomrmiekcHble MMHUTALIMOHHBIE MOJAENU HX CTpyKTypallHpopManmoHHbIE MOAENTU arpodKOCH-
creM. Ux ctpykTypa. banku naHHbIX Kak (opma craTucThuueckux mojeneit. TpeboBanus k. Me-
TOJaM HCCcleIoBaHM A GOpMUPOBaHUS OAHKOB JAaHHBIX arpodKocucTeM. [Ipumepsl ncmonb-
30BaHUsl OAHKOB JJAHHBIX U OOJAYHBIX TEXHOJOTUHN MPU MOCTPOSCHUHU MOJIENIEN arpoIieHO30B.

HNudopmannonHoe odbecrieueHre MaTeMaTHUECKUX Mojienel arposkocucteM. CUCTEMBI MOI-
nepxku npunsaTus pemenuid (CIIIP), reoundopmanronnsie cuctemsl (I'MC), cucrems! ynpas-
nenus 6a3 nanabivu (CYBJ), aBromatusupoBaHHble cucteMsl ynpasienus (ACY). Iporpam-
mMel ARC/INFO, p MAP 1 ux HUCIoIb30BaHUE MPH MPOTHO3€E PA3BUTHS arpO3KOCHCTEM.

BrrunciurenbHbIi SKCIEPUMEHT U IUIAHUPOBAHUE CTPYKTYPHI JIEMEHTOB ITOJIEBOTO OIIBITA.
OcHOBHBIE TTPOOJIEMBI TTPOIBIXKCHHS MOJIETIEH B arpOIKCIIEPUMEHTUPOBAHHE.

Pasznen 1. MaremaTtu4yeckoe MOJAEJIMPOBAHNE B KJIACCHYECKONH AarPOHOMHUM

Tema 1 OcHoBHBbIE QYHKIIMOHAJIbHbIE M CTOXACTH4YeCKHEe 3aBHCHMMOCTH, HCIOJIb3yeMble B
MA

OcHoBHbIE (PYHKIIMOHATBHBIE 3aBUCUMOCTH, HUCIIOJIb3yeMbIE B MAaTEMAaTHYECKOM MOJICIIH-
POBAHHMM arpodKOCUCTEM: JIMHEHHAs, CTENEHHAs, TTOKa3aTeIbHAs, SKCIIOHEHIIMAIbHAs Jorapud-



MUYecKasi, JJOTUCTHYECKast, C OJHUM (mapaboinyeckasi ) U HECKOJBKUMH (ITOJIMHOMHHAILHAS)
SKCTPEMYMaMHU M MIX UCTIOh30BAHHUE B arPOHOMHUHM (K IPUMEPY, NPU KOHCTPYHPOBaHUH dPdek-
TUBHBIX CTPYKTYPBI IOJICBOTO XO3SIICTBA, yIOOpEHUH.

[Tpupona MopenupyemMbIix (HU3HOIOTHUYECKHUX U APYTUX MPOIECCOB U SABJICHUN-TIPUOPUTET
JUTSE  aJISKBaTHOTO MAaTeMaTUYeCKOro onmucaHus. Ha mpumepax TeopeTHYecKHX 3HAHWUW 3aBH-
CUMOCTH HAKOIUIEHUs OMoMacchl OT Hanuuus Biaru, npuxoaa ®AP nonbuparor aaekBaTHOE
MaTEeMaTHYECKOE YPaBHEHUE U €T0 MapaMeTphl.

Cratuctudeckue 3aBUCUMOCTH U MA. OCHOBHBIE YCIIOBHS (JIONMYLIEHHS) UX CO3JaHMs
(cTpouTENnbCTBA). DMIUPHUECKUE CTATHCTUUYECKHE MOJENU (KOPPEISALHUOHHBIM U (haKTOPHBII
aHalu3, aHaJlu3 BPEMEHHBIX pA0B). I'panuliel pacnpoctpaneHust. O0yCI0BIEHHOCTh UCIIOJIb30-
BaHUS PETPECCHOHHBIX MOJIENIEH OCOOCHHOCTAMHU SMIUPUYECKUX JaHHBIX. BO3MOXHOCTH MpH-
MEHMMOCTH B JIPYyTOM MECT€ M Jpyroe BpeMs. OTalbl UCTOPUHU Pa3pabOTKU CTaTHCTUYECKHUX
MojieIel IPOAYKTUBHOCTH arpo’KocucTeM. MojenupoBaHue Mo 0000IIEHHBIM arpoMeTeopoIIo-
IFMUYECKUM I0Ka3aTensiM. MoelnpoBaHie Ha OCHOBE PErPeCCUOHHBIX YpaBHEHUH (IIPOM3BOJCT-
BeHHbIE (QYHKIMHU). TpeOoBaHUS K PErpeCCHOHHOMY MOJECIMPOBAHHUIO: BKIFOUYEHHE OCHOBHBIX
(bakTOpOB, HIMPOKHUH JMAaNa3oH 3HAUYEHUI, COOTBETCTBUE PEalbHBIM OMOJOTMYECKUM 3aKOHO-
MepHOCTSIM. Pemienue y4eOHBIX 3a/ad B paMKaX perpecCMOHHOIO MOJAEIMPOBAHUS C HUCIOJIb-
30BaHMEM I1aKeTa KOMIIbIOTEPHBIX MPOTPaMM.

Tema2. Mogean ypo:kasi (IPOAYKTHBHOCTH) B 3eMJIe[e/INH

Ha 6a3e moHuMaHus OJJHOMEPHBIX TOUYEYHBIX MU arperipOBaHHBIX MOJETIEH 00CY KAt T-
Cs1 BOTIPOCHI IPOTHO3UPOBAHMSI Ypoxkas. B kauecTBe mpuMepa HCIONB3YIOT ypaBHeHUs JInOu-
xa, Muuepiuxa, ¢ ykazanueM Bkiiajga CnwiiMana. 3akaHUMBaeT MOATEMY IIOCTPOCHHE CTY/IECH-
TaMd MHOTOMEPHOU PEerpecCHOHHON MOJIEH (K MPUMEPY, YPOXKAWHOCTH U 5-7 (GakTOpoB yc-
JIOBU.
[ToATrOTOBUB CTYNEHTOB B paMKaxX CaMOCTOSTEILHON paOOTHl K TOHUMAHUIO MPEUMYIIECTB CO-
JepKaTeNbHBIX MoJjenel pa3ouparoT Mozaensm Qorocunrtesa u pocta (K. ne Burra, B. [Iynka-
Ha).

Tema 3. Mojae/in mOporoB Bpe10HOCHOCTH.

Pacrnionarast y4eOHBIMM JTaHHBIMH B MaJIbIX IPYIIaX OTPadaThHIBAIOT MOCTPOSCHHUE IMITH-
pUYECKUX MOJIENIel C HAXOXICHUEM IapaMeTpoB IS MPOTHO3HPOBAHUS MMOTEPh YpOXKas OT
YHUCJICHHOCTH COPTHOTO KOMIIOHEHTa B arpo(HTOIICHO3a, YHCICHHOCTH BPEIAMTENICH, CTEIICHU
MOPaKCHHOCTH KYJIBTYP.

Pa3nes 2. MoaenupoBaHue B ArPOHOMUM B 3pY KOMIILIOTEPOB U HHTEPHET
Tema 4. Mopnenu Ha 6a3e CIIyTHUKOBOIO 30HAMPOBAHUS

[ToaBens uTorn 3Moxe KJIACCMUECKOW arpOHOMHH, pa3BHBarollelcs Ha 0a3e cnaboil BbI-
YUCITUTENBHON TEXHUKH, K TOMY K€ HE UMEIOIIe HHCTPYMEHTAIBHON BO3MOKHOCTH O0ecreue-
HUS CJIOKHBIX COJACPKATCIBHBIX MOJeNeH OOJIbITUMH MacCUBaMHU JIAHHBIX OTMEUAeTCs, YTO
TJIaBHBIN 3aJ1eT JJIsl CTIONBH30BAHUS MOJIEIEH JIJIsl TOHUMAHUS CIIOKHBIX OMOIOTUYECKUX CHCTEM
ObLT chenan. McciemoBaTenmd KadeCTBEHHO MOJICIHPOBATH MPOAYKTHBHOCTh €IMHUYIHOTO pac-
TEHUS ¥ TOJATOTOBHIN TOYBY K MOJEIUPOBAHHIO (PUTOLIEHO30B M arpodkocucteM. OO0beIUHUB
YCHIIMS YYEHBIX B 00JaCTH KOCMOHABTHKH, (OTOCHEMKH W T.JI. CO3JaHBl MOJCIH MPOTHO3a
yposkasi Ha Oa3e quctaHIMoOHHBIX MeTooB (Ceres-Weat, Ceres-Meize). Ha 3ansaTusix u3y4arot
OJIHY W3 HHX.

Tema5. Moageau cucTeM 3eMJieaeaust

Hapsiny ¢ MogensasMu 17100aI5HOT0 YPOBHS CO3/1aBATMCh KOMIUICKCHBIC M JIAXKE «CITHBHBIC)
Monenu cucteM zemienenus. CooOleHre B paMKax J0KIaaa JeNalT o Hanboee pa3paboTaH-
HOM K HACTOSIIIIEMY BPEMEHH MOoJIelu cuctem 3emieaenus APSIM.



B pamkax muckyccuu o0CyKIar0T poib MOJEIUPOBAHUS B YUECHHH O TUIOAOPOAMU MaxoT-
HBIX TI0YB. MOAEIMpPOBaHNE U SKCIIEPUMEHTATIbHOE 000CHOBAHUE ONTUMAIBHBIX BEJIMUYUH IOKa-
3arenelt Mo opOoaus NOYBHL. TeXHOIOTHYECKUE MOJICNHU TIOOPOIUs Kak mpumep uHpopmMaiu-
OHHBIX Mojenel. Mcnonab3oBaHME MOAEIMPOBAHUS NPU MPOEKTUPOBAHUU 3JIEMEHTOB CHCTEM
3eMJIeeNn.

[IpuMeHeHre MPOrHO3HOIO MOJEIMPOBAHMS MPH OLEHKE, NMPOEKTUPOBAHUM U BBEJCHUU
ceB00OOpOTOB. MoJeMpoBaHUe U 3KOJOr0-?HEPreTHUecKasi OIeHKa ceBOoOOopoToB. [lomiro-
CPOYHBIE ITPOrHO3HBIE PACUETHI B 3eMileieNuu. J{TuTeabHbIe TOJIEBbIE ONBITHI KAaK OCHOBHas Oa-
3a AKCIEPUMEHTAIBHOIO O0ECIIEUEeHUsI JOJATOCPOYHOIO MPOrHO3upoBanHus. ONbIT U pa3padoTKU
a/IalITUBHO-JIaHAIA(PTHBIX CUCTEM Ha OCHOBE MOJIEIMPOBAHUS.

Tema 6. Moaenu 3po3un NMOYBBI

MonenupoBaHie NOTOKOB BEIIECTBA, SHEPTUU TPU U3YUYEHUU CHUCTEM 3emieaenus. Moje-
JIM NOYBEHHOM 3po3uu. Ocoboe MECTO B UCTOPUUECKOM KOHTekcTe oTBoautcs mozaenu EPIC.
Ota sMnMpUYecKass MoJeNb He TpeOoBana OOJIbIIOro HH(GYOPMALMOHHOTO OOECHEUeHHUs, YTO
MO3BOJISIET HAYaTh C HEE OCBOCHHE TEMBI. boJiee COBEPIICHHBIMH CTAIM  MOJICNN BIMSIHUS 3PO-
3UM TIOYBHI HAa MPOAYKTUBHOCTH C.-X. KynbTyp USLE, WEPP.. YHuBepcansubsie Moienu notepb
noussl 3po3un USLE, WEPP

Tema 7. luHaMHUYecKHe MOJeJH arpodkocucTteM. Hanbosee momHO paccMaTpHBaIOTCs JTHHA-
MHYCCKHUEC MOJACIN arpO3KOCUCTEM. B kxadectBe THUIHWYHOTO MpeaACTAaBUTCIIA UCIIOJB3YHOTCA MO-
nenu popmupoBanus ypoxas O.Jl. Cuporenko. P.A. TlomyskroBa. [Ipu oOGCyxaeHun akieHt
JIEJTaeTCsl Ha OCHOBHBIC OJIOKM MOJIeNIel TPOAYKTUBHOCTH M COBPEMEHHBIN TPUHITUT TUIAT(OPM.

Pa3nes 3. Dxos0ro-kanMaTuyeckue npoodaemMbl 1 MO/ieIMPOBaHUE B COBPeMEeHHOM

arpOHOMUHM.

Oco3HaHue OMacHOCTH MPaKTUKU 0€3 MPOrHO3a MPUPOJOOXpPAaHHOrO pa3BuTHs. Kputuka
TEXHOT€HHOM KYJIbTYpbI. BbIsIBICHHE NIPEENIOB Pa3BUTHS HAa OCHOBE TEXHOKPATHUYECKOM HJIE0-
noruu. Ilepexos1 KOMIIJIEKCHBIM MOJEJISIM C BKJIFOUEHUEM HKOJIOTMUECKHUX apaMeTpOB B CBSI3U C

pacpoCTpaHEHUEM XOJIUCTUYECKMX MUPOBO33PEHUYECKUX NPEICTABICHUMN.

HoBble yciexu cuHTe3a MaTeMaTUKH ¥ MH()OPMATHKH B pa3BUTUU MOJAEIUPOBAHUS B MPU-
POIOOXPaHHOM 3eMieenu. MoIenpoBaHUe U arpo3KOIOrMUYecKas ONTUMU3ALMS [IPUMEHE-
HUS CPEACTB XMMH3ALMM B 3emilefieuu. Moaenu 3aBUCUMOCTH NPOJYKTUBHOCTH KYJIBTYpP OT
YCIIOBUM Cpeibl TOCYIaPCTBEHHOI'O T'MIPOJIOTUYECKOTO HHCTUTYTA.

Tema 8. Moaean HakoIUIEHMS U pacnajga MecTULHAOB.

TpeGoBaHue KOIOTU3aLMU arpOHOMHUM M 3e€MJIEACNIUSl PEaJTM30BaHO B PACCMOTPEHHUM JIMHA-
MHNYECCKHUX MOI[CJ'ICfI HAKOIIJICHUA U TAXKEIBIX MCTAJIJIOB M IIECTUIIUIO0B. Hcnonp3oBanue Mare-
MaTHYECKHX MOJIEJEH JUIsl SKOJIOTMUYECKH OEe3011acHOrO MPUMEHEHHsI TIECTUIIMIOB B CEBOOOOPO-
tax. Kparkas uHpopmanus o nporpaMme «Makpo-1ade».

Tema 9. 2-D  3-D mopenn
B 3akioueHnn Kypca paccMaTpUBaOTCS H300pa3UTENIbHbBIE U YUCIEHHbBIE CPEJICTBA OIUCHI-
BAIONIMX CBS3b OOBEKTOB W MPOIECCOB B MpOcTpaHCTBe. CTYIEHTH OCBaMBAIOT PUEMBI T€O0-
CTaTUCTHKH JUI TOCTPOEHHUS 1O oJHOMY npu3Haky 2-D  3-D moneneii.
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4.3 IlpakTu4yecKue 3aHITUSA

Ta0muna 4
CouepmaHne NMPAKTHICCKHUX 3aHATHN U KOHTPOJIBHBIC MEPONIPUATHSA
Ne s Ne u HazBaHMe JeKumii 1 L DAL Bun KoJj-Bo
paszaena, Te- . KOMIIETEHIIHH | KOHTPOJILHOIO
l'[/l'l l'[paKTI/I'-leCKPIX 3aHATHH qgacoB
MBI MepONpUATHS
1. Beenenne I13 Nel. YcranoBouHnoe 1
L Pa3nen 1. MaTtemMaTHuecKoe MOAEINPOBAHIE T, S 2,
ACT 2. ACHp VK-4,3,
B KJIACCUUECKOU arpOHOMUU OIIK-4
OIIK-4,3
OIIK -5,3
Tema 1 I13 Nel. OcHoBHbIe (hyHKITHO- OIIK-4 Omnpoc 3
OCHOBHEBIE HaJbHBIE 3aBHUCHUMOCTH B MA. OI1K-4,3
byHKIIHO- 13 Ne 2. OcHOBHBIE (YHKIIHO- OIIK -5,3
HaJIbHBIE U HaJIbHBIE 3aBHCHMOCTH B MA
CTOXacT. 3a-
BHCHMOCTH B
MA
Tema2. I13 Ne 3. 3akons! JIubuxa u VK-4 YK-4,2, 2
Monenu Muruepnuxa YVK-4,3 BricTymiienue
nponayktus- | [13 Ne 4. Monenu ¢doTtocunTe- C IIpe3eHTa-
HOCTHU B 3a u pocrta (K. ne Burt, B. uueun
semnenenuu | JlyHkan)
Tema 3. Mo- | [13 Ne 5 Moxenu nporao3upo- | YK-4 YK-4,2, | Beicryruienue 2
JIEJTH TIOPO- BaHMSI TIOPOTOB BPEJIOHOCHO- VK-4,3 C TIpe3eHTa-
TOB BpENO- CTH (HACEKOMBIX, OOJIE3HEM, e
HOCHOCTH COPHSIKOB)
2. Paznen 2. MopenupoBanrue B arpOHOMHUHU B YK;fﬁS;I%J"Z 10
3Py KOMIBIOTEPOB U UHTEPHET iy
Tema.4 VK-4, YK-4,2
B C IIpe3€HTa-
Gaze cryTH. oeix  MeromoB  (Ceres-Weat, e
SOMIMPOBAML. | Cares-Meize),
Tema5 Moge- 13 Ne7.MOE/IH CHCTEM 3eM- YK-4, YK-4,2, | Boictynnenue 2
T cucTeM YVK-4,3 C Mpe3eHTa-
nenemus APSIM .
BeMIICICITHS uen
Tema 6. Mo- [13 Ne8.Monenu Biustaus 3po- | YK-4, YK-4,2 2
BeicTynuienue
eJIN 3pO3Un 3WH TTOYBHI HA MIPOTyKTHB- VK-4,3
C TIpe3eHTa-
TIOYBBI HOCTH c-X KynbTyp (EPIC) i
USLE, WEPP. 1
Tema 7. Ju4 I13 Ne§ -9./lunamuveckue mo- | YK-4, VK-4,2, 4
BricTynenue
HaMUYEeCKHe | JIeNu arposkocucteM. Monenu VK-4,3
C TIpe3eHTaIlH-
Mozaenu arpo- ¢opmupoBanus ypoxas O./1. oi
OKOCHUCTEM. Cuporerko. P.A. TlonyskToBa.
3. Pasnen 3. Dkonoro-knumarndeckue npodsiemsl | YK-4, VK-4,2, 4
Y MOJICJIMPOBAHUE B COBPEMEHHOM arpOHOMUHU VK-4,3
Tema 8. Mo- | I13 Nel0./lunaMuyecKmre MO- YK-4, YK-4,2, | BoictymieHue 2
IENIW HaKOI- | J€IM HAKOIUIEHUS U TSKENIBIX VK-4,3 C IIpe3eHTa
JICHUS U pac- | METAJUIOB W MECTHUIIUIOB. e
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Ne Haspanue Ne u Ha3BaHme Jeknuil 1 @opmupyembie Bux Koxa-Bo
wn | Pasnedna, Te- I YT BT KOMICTEHIUMH | KOHTPOJILHOTO |~
MBI MepPONpPUATHS
1. Bsenenue I13 Nel. YcranoBouHoe 1
najna nectu- | KonrponbHas pabora
LIU/I0B.
Tema 9. 2-D VK-4, YK-4,2, | BricTymienue 2
3-D momenu | I13 Nell. 2-D  3-D monenn. YK-4,3 C Mpe3eHTalu-
el
4.4 HepequL BOIIPOCOB JIsl CAMOCTOATEC/ILHOT0 U3YYCHUA TUCHUIIJIMHBI
Tabnuna 5
IlepeyeHb BONPOCOB /IS CAMOCTOSITEIbHOIO H3YYeHHs] JUCHHUIINHBI
o Ne pas-
o/ | Aeran Ilepeuenn paccmaTpuBaeMbIX BOIIPOCOB IS CAMOCTOSITEJILHOTO U3yYeHU s
TeMblI
Knaccugukamus mozaeneii B arponomuu, Poib MogenupoBaHusi B HHHOBAIU-
OHHOM Pa3BUTHUU arpOHOMUU M arporpou3BojacTBa. HTepHeT kak 6a3oBoe yc-
1. | Beenenue | noBue MH(OPMAIMOHHBIX MoOJeNel. bospine naHHbIe, CMapT-TEXHOJIOTHH,
o0J1ayHbIe TEXHOJIOTUH, HEMpPOCeTH U POOOTOTEXHUKA B IKCIIEPUMEHTAILHOM
arpOHOMUHU.
Pa3zpmea 1.
2 | Tema 1-3 | Hcropust MoienupoBaHys B ANOXY KIACCUYECKOM arpOHOMMH.
Paznmen 2.
2. | Tema 4 HcTopust arpoMoieIupoBaHus B 3py KOMIBIOTEPOB U UHTEPHET.
3. | Tema?7 XO0JIM3M B KOMIUIEKCHBIE MOJIEJIM B AT POHOMHH.
4. | Tema4-7 | DkcrnepuMeHTalbHOE oOecrieyeHne Mojesel MPOoAYKTUBHOCTH arpopUTOIEHO-
30B
Pazpea 3.
5. | Tema 8 Hcnonb30Banre MoIENMPOBaHUS B MPAKTUKE PETYJIMPOBAHUS KOJIOTHYECKUX
orpaHnuyeHuit arpornpousBojcTBa (BoiaeneHue CO2).

5.00pa3oBaTte/ibHbIE€ TEXHOJIOTUH

Tabmuma 6
HpnMeHeHne AKTUBHbLBIX 1 HHTCPAKTHUBHBIX 06p330BaTeJ'lI>HI>IX TEXHOJIOTuH
Ne HaunmMeHoBaHHe HCMOJIb3YyeMbIX AKTHB-
H/'“ Tema u dpopma 3ansTHS HBIX M1 HHTEPAKTUBHBIX 062a303aTenb-
HbIX TEXHOJIOI'NHN
1. | OcHoBHBIE (DYHKIIMOHAIBHBIE U I13 Pabota B ManbIx rpymnmnax
CTOXacCT. 3aBUCUMOCTUB MA
2. | Mojaenu moporoB BpeIOHOCHOCTH I13 Pabota B ManbIx rpymnmnax
COPHSIKOB, BpEANTENICH U OOJIe3HEH
3. | JluHaMu4ecKue MOJeNu arpodKOCH- I13 Pabota B ManbIx rpymnmnax
CTEM
4. | Monenu Ha 6a3e CITyTHHKOBOTO 30H- I13 PaGora B ManbIx rpymnmnax
JUPOBAHUS
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6. Texkymuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTECTAIUA 110
HTOraM OCBOCHHS M CIHUIINHBI

s njomycka K 3a4eTy MarucTpy HeoOXOAMMO, IOArOTOBUTH pedepar, BBICTYNIUTH C
Mpe3CHTAIMeH U HAIMKMCATh KOHTPOJIBHYIO padoTy.

6.1. TMNOBble KOHTPOAbHbIE 30AQHUS UAU UHbIE MOTEPUAAbI, HEOGXOAUMbIE AASl OLLEHKM 3HAHUM,
YMEHUI U HOBBLIKOB U (MAK) OMNbITA AEATEABHOCTH

6.1.1. Tembl AJ1s1 BHICTYIJICHUSI

1 3akons! JIubuxa u Mutdepinxa — nepBble MATEMATUYECKUE MO TTPOAYKTUBHOCTH B 3€M-
Jenenun

2 Mopenu ¢orocunresa u pocta (K. ne Butt, B. [lynkan)

3 Mopenu nporuo3a ypoxas Ha 6a3e aucTanuuoHHbIX MetonoB/ Ceres-Weat, Ceres-Meize),

4 Mopenu BAUSHUS 3pO3UH MOYBBI HA MPOAYKTUBHOCTH c-X KynbTyp (EPIC) USLE, WEPP.

5 Mogenu cuctem 3emienenus APSIM

8 Moenu MPOrHO3UPOBaHKS SKOHOMUYECKUX ITOPOTOB BPEIIOHOCHOCTH (HACEKOMBIX, OOJIC3HEH )
7 Aunamuuaeckue Mojen arposkocrcreM. Monenu ¢opmuposanus ypoxas O.J1. CupoTeHko.

8 lunamuyeckue MojieNu arposkocucteM. Moaenu popmupoBanus ypoxkas P.A. IlomyskToBa.

KpuTepnn OLCHUBAHUSA PE3YJbBTATOB BBICTYIIJICHUSA

Tabmauia 6
Onenka Kpurepun oneHuBanusi
«5» OIIGHKy «OTJIUYIHO» SaCJ'Iy)KI/IBaCT CTy,I[GHT, HpOHBI/IBIHI/IM 3HAHUS
(oTIIMYHO) o TeMe Jokiaaa 6e3 mpoOesoB Ha BRICOKOM Ka4eCTBEHHOM YPOB-
HE.
«y OILICHKY «XOPOIL0» 3aCITYKUBAET CTYJCHT, MPOSBUBIIM 3HAHUS
(xopor1o) 0 TeMe JIOKJIaza 6e3 mpoOesIoB Ha MPUEMIIEMOM KaueCTBEHHOM
YpOBHE.
«3» (yIoBIeTBOpH- OIICHKY «Y/OBJIETBOPUTEIBbHO» 3aCITY)KUBACT CTYICHT, YACTUIHO
TEJHLHO) ¢ mpobenamMu OCBOMBIIHIA 3HAHUS
OIICHKY «HEYJIOBJICTBOPHUTEILHOY» 3aCITy’)KUBAET CTYJCHT, HE IMPO-
«2» (HEYNOBJIETBOPH- | gRYBIITMM 3HAHUS MO TEME IoKJIazga
TEJIbHO)

6.1.2. [IncbMeHHbIEe KOHTPOJIbHBIE PA0OTHI
IIpumepHoe cofepxaHue BONPOCOB KOHTPOJILHOH padoThI

1. OcHoBHble O670KH MOJeneil MPOyKTUBHOCTH

2. Tlonatne o MOAENSIX W MOJCIMPOBAHNN 3HAYCHHE MOJICIIMPOBAHUS B UCCIICIOBAHUSIX ar-
pPOHOMUM.

Crpykrypa u ¢pyHkuu Moaenu. CriocoObl MOCTPOSHUS MOJIETH.

Knaccugukaius MmareMaTuyeckux MoJeNeil 1 uX XapaKTepuCTHKa:

CaoiictBa Mozenu. [ IpuHIIMIIBI MOAENMPOBAHNUS

Oranel MOAECINPOBAHUS

Posip MaTemaTnyeckoro MoJeIMpPOBaHUS IPHU MPOEKTUPOBAHUN TEXHOJIOTHM yIIpaBIeHUs
IPOAYKIIHOHHBIM IPOIIECCOM arpo(uTOLEHO30B

No ko
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10.
11.

12.
13.

14.

15.

16.
17.

18.

19.

20.

21,

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.
35.

36.

Bunael mozeneii, HCIIOJIb3yEMBIX B arPOHOMUU

CrarucTrudeckue MOJIENU arpO3KOCUCTEMH YCIOBUS UX TPUMEHEHUS

JnHamuyeckue MOAEIH.

Hcnonb3oBaHue MOJECIMPOBAHUS B MPAKTHKE PETYIUPOBAHHUS MUHEPAIBHOIO MUTAHMUS,
peaklMK Cpeibl, SKOJIOTHYECKON 00CTaHOBKHU

Hunamuueckue moaenu popmupoBanus ypoxas O.[]. Cuporenko. P.ITomyskToRa.

[TpyunHHO-CIEICTBEHHBIE CBS3U M 3aBUCUMOCTH, IOJOKEHHBIE B OCHOBY MOJEJIEH MOoY-
BEHHOI'O IIJIOIOPOJIUSI.

3aBUCHUMOCTh ypOKasi CeIbCKOXO3IMCTBEHHBIX KYJIBTYp OT CBOMCTB M MOKa3aresel mio-
JIOPOJIMA MTOYB U UX 0OOCHOBAHME ISl BKIIOUEHUS B MOJIETIb.

MopenupoBaHie U SKCIEPUMEHTAIbHOE 0OOCHOBAaHME ONTHUMAIIBHBIX BEJIHYUH IOKa3a-
TeJeH TI0J0POAUS TIOUBBI.

TexHOIOrHYECKHEe MOICIH TUIOA0POANS KaK IpUMep HHPOPMALIMOHHBIX MOAETICH.
Hcnonb3oBaHWe MOJETUPOBAHUS B IPAKTUKE PETYJIMPOBAHUS COPHOIO KOMIIOHEHTA ar-
poduToLeHo30B. MoiearpoBaHUe CBSI3U 3aCOPEHHOCTH U MPOAYKTUBHOCTH.
Hcnonp30BaHre MOJECIUPOBAHUS B IPAKTHKE PETYIHPOBAHUS (PUINYECKUX PEKUMOB H
COCTOSIHUS TIOYBBI (TEMIIEPATyphl, BO3YLIHBIN )

Hcnonb3oBaHue MOJEIUPOBAHMS B MPAKTUKE PETYIMPOBAHUS SKOJOTMUECKUX MapaMeT-
poB (Beinenenue CO2)

MonenupoBaHue B CEJIEKIIMH CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. TpeboBaHHe K MOJIEIH
copra.

JluHaMuueckre MOJENN HAKOIUIEHUS U pacnaja NeCTUIUI0B.

M. A. MuT4epaux ¥ NepBble MaTEMAaTUYECKUE MOJENIN B arPOHOMHUH.

Hcnonb3oBanue mMozenei npu pazpaboTke MPOEKTOB TEXHOJOTHM MPOU3BOACTBA PacTH-
TEJIbHOU MPOTYKIIHH.

MozenupoBaHue NpH MIAHUPOBAHUU YPOXKAMHOCTU KynbTyp. ONTUMHU3ALUSA MOJIENH T10-
ceBa KYJIbTYp AJIs Pa3IMYHBIX YCIOBHUI PETHOHOB

MonenupoBaHue MPOCTPAHCTBEHHOTO PACHpPENEICHHs] CBOMCTB IOYBEHHOIO IOKPOBA U
napaMeTpoB arpo@uroreHo3a (yposkalHOCTH, COPHSIKOB, BpeAuTeneil 0ojie3Hel Mo 1mo-
JIF0, YYACTKY, JICIISTHKE)

Hcnonp3oBanue Mojzeneil npu pa3paboTKe MPOEKTOB TEXHOJOTUN MPOU3BOJICTBA PaCTHU-
TENbHON NPOAYKLIUH.

OcCHOBHbBIE TEXHOJOTHYECKHE OJIOKM YNpaBJIEHHUS MPOIYKIIMOHHBIM IPOLECCOM pacTe-
Hul. bazoBas MoJeNb TEXHOJIOTUIl MPOU3BOACTBA NPOAYKIIMHM PACTEHUEBOCTBA.
Hcnonp30BaHrne MaTeMAaTUYECKUX MOJENEH Al HKOJIOIMYECKH Oe30MacHOT0 MpUMEHe-
HUS IECTULHUIOB B ceBooOopoTax. [loHsTHe 0 mporpamme Makpo-nade

Cucrembl noanepxxkku npussatus pemeHuit (CIIIIP), reomHpopMalmoHHbIE CHCTEMBI
(TC), cucremsr ynpasnenus 6a3 nanubimu (CYBJ]),

[Mporpammer  ARC/INFO, p MAP u ux ucroian30BaHHEe MPH MPOTHO3E Pa3BUTHS arpo-
IKOCUCTEM

Mopenu ¢dotocuntesa u pocra (K. e Butt, B. Jlynkan)

Mopnenu mporHosa ypokas Ha 0a3ze QuUCTaHIMOHHBIX MeTonos/ Ceres-Weat, Ceres-
Meize),

Moeny BIMSHHS 5PO3MM ITI0YBBI Ha NpoaykTHBHOCTH c-X KyinsTyp (EPIC) USLE,

WEPP.

Mopnenu cucrem 3emienenus APSIM

DKCIEepUMEHTATBHOE O0CCTICUCHHE MOJENIeH MPOAYKTHBHOCTH arpodKOCHCTeM (010K
pacTeHue)

DKCIepUMEHTAIBHOE O00ECTICUeHHEe MOJCNICH MPOJAYKTUBHOCTH arpodKocucTeM (00K
MOYBa)
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37. DKcriepuMeHTalIbHOE OOecreuyeHne Mojelneil MPOayKTUBHOCTH —arpodkocucteM (010K

atMocdepa)

38. DkcnepuMeHTaIbHOE 00ecTieYeHne MO BOJHOM IpO3uu

39. DKcrepuMeHTaIbHOE O0CCIICUCHHE MOJCNICH MPOAYKTHBHOCTH arpo3KocucTeM (010K
COpHBIE PACTEHUS, BPEAUTEINHU, OOJIC3HH )

40. BolYMCIUTENBHBIA SKCIIEPUMEHT W IUIAHUPOBAHUE CTPYKTYPHI 3JIEMEHTOB IIOJIEBOTO

OIIbITA.

41. lHHOBalIMOHHBIE pa3paboTKu U MojenupoBanue. [{udposas sxonomuka (Oombiue naH-
HBIC) U MoJienpoBanre. CMapT TEXHOJIOTUU ¥ MOJICITUPOBAHNE

[1pu orleHMBaHUU KOHTPOJIBHBIX pabOT HMCHOJIB3YIOTCS CIEAYIOLe KpuTepun (Tadi.7).

Kpurepun oneHuBaHNs KOHTPOJILHOM padoThI

Ta0muma 7
Ounenka Kputepuu oneHuBanus
«5» OLICHKY «OTJIUYHO» 3aCITyKHBAET CTY/ICHT, OCBOUBIIHI T€OPETHU-
(oTIIM4HO) yeckuii Matepuai 0e3 mpoOeoB Ha BEICOKOM KaueCTBEHHOM
YpOBHE.
«» OLICHKY «XOPOILI0» 3aCTYXKHBAET CTYJCHT, OCBOMBILIHUI TeOpETHYE-
(xoporo) CKHI MaTepuai 6e3 mpoOeIoB Ha MPUEMIIEMOM KaueCTBEHHOM
YPOBHE.
«3» (ynoBneTBopu- OLICHKY «Y/I0BJIETBOPUTEIbHO)» 3aCTYKUBAET CTYACHT, YACTUYHO
TEJIHHO) ¢ mpoOenaMu OCBOMBIIHK 3HAHUS
OLIEHKY «HEYJIOBIIETBOPUTEIHHO» 3aCITYKUBAET CTYACHT, HE OCBO-
«2» (HEYIOBNETBOPU- | ppmrpii TEOPETHUYECKUI MaTepHAIL.
TEJHHO)
Kpurtepuu oneHnBaHus pe3yJibTaToB 00y4eHHUsI
Tabmauia 8
Onenka Kpurepun onieHuBaHus

3adetr «5»
(oTHMuHO)

OneHky 3a4eT ¥ OTIIMYHO 3aCiIy’KUBAeT CTYACHT, OCBOMBIIHMN 3HAHMSI,
YMEHHMsI, KOMIETEHIIMY ¥ TEOPETUUECKUI MaTepuall; BBIMOJIHUBIINN BCE
3aJjaHMs, IPEyCMOTPEHHBIE YU€OHBIM IUIAaHOM Ha Ka4yeCTBEHHOM YpPOB-
HE; MPaKTHYECKUE HABbIKU MPO(ECCHOHATIBLHOTO NMPUMEHEHHS] OCBOCH-
HBIX 3HAHUH CPOPMHUPOBAHBI.

3aueT «4»
(xopor1o)

OneHKy 3a4eT M «XOpOLIO» 3aCiIy’KMBA€T CTYIEHT, OCBOMBIIUMN Teope-
TUYECKUH Marepuan 0e3 MpoOeroB Ha MPUEMIEMOM KaueCTBEHHOM
YpOBHE. BHITIOJHUBIINI BCE 3a/laHus, IPETYCMOTPEHHbIE YU€OHBIM IIa-
HOM, IMPAaKTHMYECKHE HABBIKU MPOPECCHOHATBHOTO MPUMEHEHHS! OCBO-
€HHBIX 3HaHUI cPOPMHUPOBAHBI

3ayget «3»
(ymoBneTBOpH-
TEJIbHO)

OueHKy 3a4eT U «yAO0BJIETBOPUTENBHOY 3aCITyKUBAET CTYACHT, YaCTUY-
HO ¢ TIpoOeraMu OCBOMBIITNY 3HAHUS; BBITIOJHUBIINN BCE 3a7aHUs, Tpe-
JTyCMOTpPEHHBIE Y4eOHBIM IJIAHOM, MPAKTUYECKUE HAaBBIKU Mpodeccro-
HaJLHOTO MPUMEHEHHUSI OCBOCHHBIX 3HAHUIN C(HOPMHUPOBAHBI

3ager «2»
(HeYIOBIIETBOPH-
TEJIbHO)

Onenky «He3aueT» (Hey10BJIeTBOPUTEIbHO) 3aCIyKUBAET CTYJCHT, HE
OCBOMBUIMI 3HAHUS, YMEHUS, KOMIIETCHIINM U TEOPETUYECKUN MaTepu-
aJl, yueOHbIe 3aJJaHUs HE BBINOJIHWII, NPAKTHUYECKUE HABBIKM He cdop-
MHPOBAHBI.
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7. Y4yeOHO-MeTOANYeCKOe U HH(opMaLMOHHOE 0O0ecnieyeHue JUCIUIIMHBI

7.1 OcHoBHas1 JUTEpPaTYpa

1.Cmupsie A. B. MogenupoBanue B OMOJIOTHH U CeIbCKOM x03siicTBe / A. B. Cmupsies, A.B.
Ucaukun, JI.K. [Tankuna - 2-¢ u3a., ucnp. u jgomn. — M.: PCAY-MCXA um. K. A. Tumupszena,
2013.- 153 c.

2. HayuHble OCHOBBI 3aIIUTHI IOYB OT BOJAHOU dpo3un u nedisiuu / A. 5. Paccagun [u np.] —
M.: PTAY-MCXA um. K. A. Tumupsizena, 2012. - 231 c.
3. 'ynap JI. O. IlpumeHenue OMOPH3NYSCKUX METOIOB HMCCICAOBAHUMN JIJIsl IPOTHO3HPOBAHUS
MPOAYKTUBHOCTH M KAa4eCTBa CEJIbCKOXO3SIMCTBEHHBIX KYyIbTyp — M.: PTAY-MCXA uMm. K.A.
Tumupssena, 2013. - 290 c.

7.2 lonoJTHUTEIbHAS JIUTEpaTypa
1. KoBanes, B.M. Teopus ypoxas / B.M. KoBanes. - 3-¢ u3a., M.: MCXA, 2003. — 331c.

2. Cmupsie, A.B. OcHoBbl OnonH(pOpMaTHKHU: yaeOHOE TTocoOue Al TOATOTOBKA MarucT-
pos 1o Hamp. "ArpoHomus": / A.B. Cmupses, JI.K. [Tankuna - M.: MCXA, 2008. - 102 c.

3. Cuporenko, O.J]. OCHOBBI ceIbCKOX03UCTBEHHON Mereoposiorun, OoHmHCK: BHUNI -
MU-MI/, 2011- MeTtozsl pacueToB ¥ IPOTHO30B B arpOMETEOPOJIOTHH: yueOHoe nocodue. [
CTYJEHTOB BY30B, 00yd. Mo HampasieHuto "['njapomereoposorus" u cnenuanbHocTsM "Meteo-
pornorus" u "Arponomus". kH. 1 : Marematudeckue monenu B arpometeoposnoruu / O.[]. Cupo-
Tenko - 2012. - 135c.

4. ITomyskToB, P.O. Jlunamuueckue moaenu arposkocuctemsl / P. D. [lomysktoB. - Jlenun-
rpax: I'mapomereounsnar, 1991. — 312 c.

5. MogenupoBanue nponyktuBHocTu arposkocucrem / H.®D. bonmapenxo, E.E. Xykos-
ckuit, I.I'. Mymikus u np. - Jlenunrpan: ['mapomereonsnat, 1982. - 264 c.

6. MaremaTuueckoe MOICTTUPOBAaHUE MOMYJISIHI pacTeHU U (PUTOIIEHO30B: cO. Hayy. CT. /
PAH, Hayu. coBet 1o npo0:1. 5K0JIOTMH U aHTPOMOreH. TUHAMUKHU O6uoi. cucteM u ap. (OTB. pen.
J.0. Jloroder). - M.: Hayka, 1992. — 118c.

7.3 IlporpammHoe obecneuenne u UuTepHeT-pecypcesnl

1. AmenbsHuuk O.A. MoaenupoBaHue IPOAYKTUBHOCTH arpTOIKOCUCTEM /
http://soil.msu.ru/kafedry/kaf-agrokhimii/agrohimia-kursi/2764-modelirovanie-produktivnosti-
agroekosistem

2.XBoposa JI.A., Tonmax A.I'. [locTpoeHne Mozemnei arposKOCHCTEM B UX aIanTaiis K KOH-
KpeTHbIM ycnoBusiM. /https://cyberleninka.ru/article/n/postroenie-modeley-agroekosistem-i-ih-
adaptatsiya-k-konkretnym-usloviyam

3.MareMaTuyeckue MOZCIIN NPUPOAHBIX U AHTPOIIOI'CHHBIX CUCTEM
http://agrotool.ru/content/files/Sbornik.pdf

8. MaTepuaAbHO-TEXHUYECKOEe obecnevyeHne AMCLUNAUHDI

8.1 TpeGoBanus Kk ayIMTOPUAM (IIOMELLIEHUSIM, MeCTaM) [IJIsl IPOBeAeHUs 3aHATHI
Aynurtopust it paboThl MaJIbIMU TPYIIIIAMHU.

HanMeHOBaHHe CHENHAIBHBIX TOMe-
IEHU ¥ MOMellleHUil 1JIs1 CAaMOCTOsA- OCHaIEHHOCTH CHEeNUATbHBIX MOMEIeHU U
TeJbHOH padoThbl (Ne yqeOHOro KOpmy- NMOMelIeHU JJIs1 CAMOCTOSATEJIbHOM padoThI**

ca, Ne aynuropun)

1 2

Aynutopust Ne 311, yuebnas MyabTUMETUI- 1. TIlaptsr 30 mrT.
Has — JJIs MPOBEICHUS JEKUUNH U CEMUHAPOB, 2. ckameriku 30 mT
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http://webirbis.timacad.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=RETRO&P21DBN=RETRO&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%BC%D0%B8%D1%80%D1%8F%D0%B5%D0%B2%2C%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://webirbis.timacad.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=RETRO&P21DBN=RETRO&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D1%83%D0%BD%D0%B0%D1%80%2C%20%D0%9B%D1%8E%D0%B4%D0%BC%D0%B8%D0%BB%D0%B0%20%D0%AD%D0%B4%D1%83%D0%B0%D1%80%D0%B4%D0%BE%D0%B2%D0%BD%D0%B0
http://webirbis.timacad.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=RETRO&P21DBN=RETRO&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%B2%D0%B0%D0%BB%D0%B5%D0%B2%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://webirbis.timacad.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=RETRO&P21DBN=RETRO&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%BC%D0%B8%D1%80%D1%8F%D0%B5%D0%B2%2C%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://webirbis.timacad.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=RETRO&P21DBN=RETRO&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B8%D1%80%D0%BE%D1%82%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
http://webirbis.timacad.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=RETRO&P21DBN=RETRO&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%BE%D0%BB%D1%83%D1%8D%D0%BA%D1%82%D0%BE%D0%B2%2C%20%D0%A0%2E%20%D0%AD%2E
http://soil.msu.ru/kafedry/kaf-agrokhimii/agrohimia-kursi/2764-modelirovanie-produktivnosti-agroekosistem
http://soil.msu.ru/kafedry/kaf-agrokhimii/agrohimia-kursi/2764-modelirovanie-produktivnosti-agroekosistem
https://cyberleninka.ru/article/n/postroenie-modeley-agroekosistem-i-ih-adaptatsiya-k-konkretnym-usloviyam
https://cyberleninka.ru/article/n/postroenie-modeley-agroekosistem-i-ih-adaptatsiya-k-konkretnym-usloviyam
http://agrotool.ru/content/files/Sbornik.pdf

MPAKTHUYECKUX 3aHITHH 3. Jocka menoBas 1 mr
4. Cucremuslii 0710k ¢ MoHHTOpOM (558777/11)
5. Buneomnpoektop 3500 JIm 1 it (558760/5)

310 KOMIIBIOTEPHBIH KJ1acc 1. IMapter § mT.

2. Crynbs 16 mr.

3. Jlocka menoBas 1 mmrT.

4. Cucremusrit 610k 8 mt. (592038, 557563/11, 600779,
35592, 560557/10, 34529, 35064/2, 410134000002182)
5. Monurop 8 mr. (592351, 557560/19, 35165, 35281,
210134000002569, 210138000000400, 557560/18,
557560/19)

LenTpanpHast HaydHast OMOIMOTEKa UMEHU
H.N. XKenesnoa, UnTansHBIE 325151

8.2 TpeGoBanus K cieMAJTU3UPOBAHHOMY 000PY/10BAHHUIO
Jliig mpoBeieHus Kypca HEOOXOAUMbI: KOMIIBIOTEPHI U MYJIbTUMEIUNHBIN TPOEKTOP.

9. MeToauueckue PEKOMEHIANHUHA CTYACHTAM 110 OCBOCHHIO JUCIHUILINHDbI

JU1s yCnemHoro OCBOEHUs JUCUUIUIMHBL «MoaenupoBaHue B arpOHOMHUHU » CTYACHTaM
HEOOXO/IMMO HCIIONIb30BaTh 3HAHMA 110 DSy AWCHUILIAH C HENbl0 (OPMUPOBAaHUS y HHUX CIIO-
COOHOCTH KOMIUIEKCHO OLICHHWBATh MCCIIEIyEeMbIi OOBEKT, 3Hasi B3aUMOCBS3HU U B3aUMOBJIHMSHNE
OTZEJIBHBIX KOMIIOHEHTOB arpO3KOCUCTEMBI U YMEsl KOJIMYECTBEHHO OIIPENEINTh HHTEPECYIOLINE
nokasareinu. [Ipy 0CBOEHUHU AMCLHUIUIMHBI 0CO00€ BHUMAHUE YIENIAETCS Pa3BUTUIO CIOCOOHOCTH
IIPUMEHATH COBPEMEHHBIE KOMMYHHUKATUBHBIC TEXHOJIOTUHU, B TOM YKCJIE HA UHOCTPAHHOM S3bI-
K€.

Buabl u popmbl 0TPA0OTKHM NPONYIIEHHBIX 3AHATHI

CryneHT, NponyCTUBIINHN 3aHATHS 00s3aH MOJATOTOBUTH TEOPETHUECKHUE U MPAKTUYECKUE
BOIPOCHI IO TEME MPOIYILEHHOTO 3aHATUS U : TOTOBUT pedepar no teme Jekuuu oobemom 10-
15 cTpanwu.

10. MeTroauveckue peKOMEHIANUH NPENOAABATESAM 10 OPraHN3aAlNHU
00y4YeHusl Mo JUCIHUTITIHHE

JIMCLUIUIMHA MOKET M3ydaThCsl KaK CaMOCTOSTENIBHO, TaK U B COCTaBE MEXIUCIMILIH-
HapHbIX Moayined. Kaxnas rpynma (4-5CTyAeHTOB) MCIONB3YeT HAa MPAKTHUYECKUX HMH(pOpMa-
110, TIOJYYEHHYIO0 B paMKaX JUCIUILIUHBI «HCTpyMEHTaIbHbIE METO/IbI UCCIeioBaHuiy». [Ipu
pacrpezieleHuu TeM JUIsl BBICTYIUIEHUS C Mpe3eHTalleil clieAyeT yUYUThIBaTh BXOJHBIE 3HaHUS
CTYAEHTOB. bosee cnoxxHble TeMbI ¢ IpeolIaJjaHueM MaTeMaTUYeCKOro anmnapara Jiydiue npej-
JaraTh BBITYCKHUKAaM HMHXEHEPHBIX BY30B WJIM BY30B C IOBBIIIEHHBIM OOBEMOB JUCHUIUINH
MaTeMaTHYEeCKOro psija.

IIporpammy paspadorasn:

XoxyoB H.®., 1. c.-x. H., ipodeccop
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PEIIEH3USA

Ha padouyo nporpammy aucuumnabl b1.0.07. «MoaeaupoBanue B arponomun» OOII BO
1o HanpasieHHio 35.04.04 ArpoHoMuUsI, HANpPaBIEHHOCTU: «AITAITUBHBIE CUCTEMBI 3EMJIE/IE-
Uy, «Y1paBieHue arpoOU3HECOM B paCTEHUEBOJCTBEY; « T e€XHOIOrUs MPOU3BOACTBA MPO-

JTYKIMHM paCTEHUEBOACTBAY; «l eHeTHKa, CeeKlns U CEMEHOBOACTBaY, «IHTerpupoBaHHas 3a-
HIUTa pacTeHUu»; «PUTOTEXHOJIOTHH U OMOMPOTYKIIHOHHBIE CUCTEMBI.
(kBanuukanus BHITYCKHUKA — MATHCTP)

MenbnukoBeiM  Banepuem HuxonaeBuuewm, ao1eHTOM Kadeapbl pacTEHHEBOACTBA U JIYTOBBIX
skocucteM @OI'BOY BO «Poccuiickuii rocygapCTBeHHBIM arpapHbiii yHuBepcuter - MCXA
umenu K.A. TumupsseBa», KaHIUJATOM C.-X. HayK (Aajiee 10 TEKCTY PELIEH3EHT) POBEJEHA IKC-
nepTr3a pabdodeld mporpamMmbl  TUCHUIUIMHBI «MoaenupoBanue B arpoHomun» OITOIT BO mns
HOATOTOBKM MarucTpoB 1o HanpasieHuto 35.04.04 ArpoHomusi, HapaBJIEHHOCTU: «AJaNTHUBHbIE
CUCTEMBI 3eMIIeNIeus», «YIIpaBleHue arpoOM3HECOM B PacTEHUEBOJACTBEY; «TeXHOJIOrus mpo-
M3BOJICTBA MPOAYKLHH paCTEHUEBOJACTBa»; «l'eHeTuka, cesieKusl U CeMEHOBOICTBay; «HTer-
pHUpOBaHHAs 3allUTa pacTeHH»; «DUTOTEXHOIOTHU ¥ OHOMPOIYKIIMOHHBIC CUCTEMBbI». (pa3pa-
6orunk mpoeccop XoxioB H.®., (kadenpa semnenemust u MOJ] ®I'BOY BO «Poccuiickuii rocy-
JIapCTBEHHBIN arpapHblii yauBepceutet - MCXA umenn K.A. TumupsizeBay).

PaccmoTtpeB mpencTaBieHHbIC HA PEIICH3UI0 MaTepUallbl, PEIIEH3EHT MPUIIET K CIeTyIo-
M BBIBOJAM:

[IpenbsaBnenHas pabouasi mporpaMma IUCHUIUIMHBI «MoOJENTupoBaHUE B arpOHOMHU
(manee mo Tekcry I[lporpamma) coomsemcmeyem tpedboBanusim ®I'OC BO mno nHampapiieHHIO
35.04.04 - Arponomusi.

1. IIporpamma codepowcum BCce OCHOBHBIE pa3fielibl, coomseemcmeyem TPeOOBAHUSAM K
HOPMAaTUBHO-METOIUYECKUM JTOKYMEHTAM.

2. llpencrasnennas B [Iporpamme akmyansrnocms yaeOHON TUCIUIUIMHBI B paMKaxX pea-
mmzarmun OITIOII BO  me noodneoswcum comuenuro — ITUCHMINIMHA OTHOCHATCA K 0aso-
BOI1/BapHaTUBHOM YacTu y4eOHoro nukia — B1.B.01.

3. Ilpeacrasnennsie B [Iporpamme yenu ITUCHUIUTMHBI coomeemcmayiom TpeOOBaHUIM
®I'OC BO nanpasnenus 35.04.04 Arponomus.

B cootBercTBun ¢ IIporpammoii 3a nucUUIUIMHON «MoOAENMpoOBaHNE B arpPOHOMUMY 3aKPEIJIEHO
4 komnemenyuu. Jlucuummna «MojenupoBaHie B arpoHOMUN» U TpejcTaBieHHas [Iporpam-
Ma cnocobHa peanuzosams UX B OObSIBICHHBIX TPEOOBAHUIX.

4. Pe3ynomamul 00yuenusn, ipesictaBieHubie B [Iporpamme B KaTeropusix 3HaTb, yMETh,
BJIQJIETh coomeemcmayiom cuenupuKke U COACPKAHUIO JUCHUIUIMHBI U 0eMOHCMPUpPYIONn 803-
MOJICHOCb TIOTYYEHUS 3asBJICHHBIX PE3YJIbTATOB.

OOmiast TpyA0EMKOCTh AUCIUIUTNHBI «MoIeNpoBaHUE B arPOHOMHMY COCTABIISIET 3 3a-
y&THBIX equHUIEI (108 yacos).

Wudopmariysg o B3aMMOCBS3M U3Y4aeMbIX TUCHUIUIMH U BOIIPOCAM MCKIIIOUEHHUs TyOsu-
pPOBaHMsI B COJEP)KAHUU TUCLUUIUIMH coomeemcmeyem AEUCTBUTENbHOCTU. Juciumumba «Mo-
JIETTMPOBAHKE B arpOHOMUM» » B3auMocBs3aHa ¢ apyrumu nuctumuimaamu OITOIT BO u Yue6-
HOTO IJ1aHa 1o HampasiaeHuto 35.04.04 ArpoHOMMS 1 BO3MOXKHOCTb TyOJIIMPOBaHUS B COZEpKa-
HUU OTCYTCTBYET.

5. IlpexacraBnennas IIporpamma mpenmnonaraeT MCHOJIb30BAHUE COBPEMEHHBIX 00pa3o-
BaTEJIbHBIX TEXHOJIOTUH, UCIOJIb3YEMBIE MPU PEATU3alN Pa3IMYHbIX BHJOB y4eOHON paboThI.
®dopmbl 00pa3zoBaTeNbHBIX TEXHOJIOTHI_coomeenmcmayiom crienuuKe AUCIUTLTAHBL.

[Tporpamma aucuurinHbl «MoETUpPOBaHUE B arpOHOMUMY » MpeAroaraer 4 3aHaTus B UHTe-
pakTUBHOU (opme.

6. Bwuapl, comepkanue W TPYAOEMKOCTh CaMOCTOSATEIBHOW pabOTHI CTYACHTOB, IMPEJ-
craBneHHble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K MOATOTOBKE BBIMTYCKHHUKOB, CO-
nepxamumces Bo @I'OC BO nanpasnenuns mmpp35.04.04 -ArpoHomus.
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7. llpexacraBnennsle u onucanHbie B [Iporpamme hopMel mekyuyeti OLleHKN 3HaHUH (OT-
poc, Kak B popMe 00CYXkI€HHUS OTJEIbHBIX BOIIPOCOB, TAK U BBICTYIUIEHUS U y4acTHUE B IUCKYC-
CUsAX, JUCIyTaX, KPYIVIBIX CTOJaX, MO3IOBBIX IITYpMax M POJIEBBIX MIPaX, BBIIOJIHEHHUE 3CCE,
y4acTHe B TECTUPOBAHUH, KOJUIOKBUYMax, padoTa Ha/l JOMAIHUM 33JaHueM B (pOpME UTPOBOTO
POCKTHPOBaHUs (B MPO(ecCHOHANTBHOIN 001aCTH) M ayJUTOPHBIX 3a/laHUsIX - paboTa ¢ UCTOpPH-
YECKMMHU TEKCTaMU), coomeemcmeayom cnenu(uke TUCHUUIUIMHBL U TPeOOBAaHUSM K BBITYCKHU-
KaM.

dopma NpOMEKYTOYHOT'0 KOHTPOJIS 3HAHUH CTY/IEHTOB, peaycMoTpeHHas [Iporpammoit,
OCYIIECTBIISIETCS B (pOpME 3a4eTa, UTO coomeemcnmeyen CTaTyCcy MUCIHUIUIMHBI, KaK JTUCIUTLIH-
HbI 0a30Bo#/ yactu yueOHoro 1ukia — b1 ®I'OC BO nanpasnenus 35.04.04 -ArpoHomust

8. ®dopMbI OIICHKU 3HAHWH, TIpecTaBicHHbIe B [Iporpamme, coomeemcmsyrom cnenu-
¢buKe TUCHUILTUHBI U TPEOOBAHUSIM K BBITYCKHUKAM.

9. Y4eOHO-MeTOIUYECKOE 00ECIeUeHHE MUCIUILIMHBI MPEICTABICHO: OCHOBHOM JUTE-
paTtypoii 3 ucrounuka (0a30BbIld Y4EOHHUK), TOTMOJIHUTEILHON JTUTEPATYPOil — 6 HaWMMEHOBaHUH,
HuTepHeT-pecypehl —3 HCTOUYHUKA U coomeemcmeyem TpeboBanusmM O®I'OC BO wanpapieHus
35.04.04 — Arponomusi.

10. MarepuaJbHO-TEXHUYECKOE OOCECIICUCHNE IUCIUIUTMHBI COOTBETCTBYET CIICIIH-
¢buke quctumIuHel «MoJenupoBaHUe B arpOHOMUN» W 00ECHEYHUBAET MCIOJIb30BAHUE COBpE-
MEHHBIX 00pa30BaTEIbHBIX, B TOM YHCJIC MHTEPAKTHBHBIX METO0B OOYUCHUS.

11. MeToanueckre peKOMEHIAIMN CTyJeHTaM U METOAMYECKHE PEeKOMEHIAIMH PEero-
JABATEIISIM 110 OpTaHW3aIMH 00yUeHUS 0 JUCIUIUTHHE JTAI0T MPEICTaBICHHE O CrielupuKe 00y-
YEeHUSI 110 TUCHUTUIMHE «MOJeIUpOBaHUE B aTPOHOMUI.

OBIIHME BbBIBOJAbI

Ha ocHoBaHMM TpOBEICHHON pElEH3UN MOXHO CHIeiaTh 3aK/II0UEHHUE, YTO XapaKTep, CTPYKTypa
U cojiep)kaHue paboyeit mporpamMmbl AUCIUIUINHBL «Moaenuposanue B arpoHomun» OITOIT BO
no HanpasieHuio 35.04.04 - ArpoHomMusi, HalIPaBJICHHOCTH: «ATaITUBHBIC CHCTEMbI 3eMIIC]IC-
sy, «YTIpaBiIeHHe arpoOM3HECOM B PAaCTCHHEBOJCTBE»; «TEXHOJIOTHS MPOU3BOJICTBA IPO-
IYKIIMH PACTeHHEBOJCTBA»; «l €HeTHKa, CeNeKIs U CEMEHOBOJICTBa»; «/HTerpupoBaHHas 3a-
HIUTa pacTeHui»; «OUTOTEXHOJIOTHMH U OMOMPOIYKIIMOHHBIE CUCTEMBI». (KBAJIM(UKAIUS BBIITY-
CKHHKa — Maructp), pazpaborannas XoxiaoBsiM H.®, mpodeccopom, 1. c.-x. H, (kadenpa semnene-
st u MOJ] ) cootBetcTBYyeT TpeboBanusim ®I'OC BO, coBpeMeHHBIM TPeOOBaHUSIM SKOHOMUKH,
pBIHKA TpyZa W MO3BOJUT MpH €€ peaan3alliy YCIelHO o0ecnednTh GOopMHpOBAaHUE 3asBIICH-
HEIX KOMIIETEHIIUH.

Penenzent: MenbaukoB B. H., momeHTt kadeapbl pacTeHHEBOACTBA U JIYTOBBIX JKOCHCTEM
OI'BOY BO «Poccuiickuii rocyqapcTBEHHBIM arpapHblii yHHBepcuteT - MCXA
umenn KA.  TumwupszeBa»,  KaHAUAAT  CEJIbCKOXO3ANWCTBEHHBIX  HayK

« » 20 .

(moanuce)
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