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Kipicne

DJNEeKTUBTI TOHAEP KAaTajJorbl OKBITYIbIH KpEeIUTTIK >Kyieci OoiibIiHIIA
KYPacCTBIPBUIAILI. JJICKTUBTI TOHACP KaTaJOThl >KYWEJIEHTeH TaHAay OOWBIHIIA
MIOHJIEP Ti31MIH YKOHE OJIAP/BIH KBICKA CHITATTaAMAChIH KapaCThIPAIbI.

JIOKTOpaHT MaMaHJBIKTapJblH MIHAETTI KOMIIOHEHT/>KOFaphl OKY OpPHBI
KOMITOHEHTIHIH  TIOHJIEpIH MEHTepyMEeH KaTap, YCHIHBUIBIN OTBIPFaH TaHIAy
OOMBIHIIIA ITOHIEP/I1 TaH IAIl aTyhl THIC.

DneKTUBTI OHAEP/Il TaHJayFa dABai3zep keHec Oepei. JJokTopaHT 31Bal3epMeH
OipJiece OTBIPBIN, MArUCTPAHTTHIH KEKE OKY >KOCIAPBIH KYPY YIIIH MOHEPTe Ka3bLly
HBICAHBIH TOJITHIPAJIBI.

Kypmerti poktopant! biniMm 0Oepy TpaeKTOPUSICBIHBIH OIpPTYTaCTHIFBIHBIH
oimacteipbutybl  Ci3qiH OoJialllakTa MaMaH peTIHJE KOCIOM JallbIHABIFBIHBI3/IBIH
JEHIeiiHe BIKMaJI €TETIHIH €CTE€ CAKTAYbIHbI3 KEPEK.

BBenenue

[Ipy KpenUTHOM TEXHOJNOrMU OO0ydeHHs pa3padaTbIBaeTCsl  KaTalor
ANIEKTUBHBIX JUCHUIUIMH, KOTOPBIA MpEACTAaBISIET COOON CHCTEeMaTU3UPOBAHHBIM
MepeveHb TMCLUUILIMH KOMIIOHEHTA MO BEIOOPY U COAEPKUT KPATKOE UX OINKCAHUE.

Hapsiny ¢ u3yueHueM JUCHUIUIMH 00s13aTEIBHOTO / By30BCKOTO KOMIIOHEHTA,
JOKTOPAHT JOJKEH BBIOpPATh JJIsl U3yUEHUs AUCIUILIIMHBI KOMIIOHEHTA 110 BBIOODY.

KoHncynpTamnuu mno BeIOOPY 3JIEKTUBHBIX JUCHMIUIMH JaeT 31Baizep. Bmecte ¢
HUM JIOKTOPAHT 3amlojHSAeT (GopMy 3alUCH Ha AUCUUIUIMHBI i cocTaBieHus UVYII
(MHAMBUAYATBLHOTO YYEOHOTO IJIaHa).

VYBaxkaemble JOKTOpaHThl! BaXHO NOMHHTB, YTO OT TOTO, HACKOJBKO
MpPOJyMaHHOW M 1enocTHOM Oyaer Bama oOpa3zoBarenbHas TPacKTOPHs, 3aBUCHUT
ypoBeHb Bamieil npodeccuoHaabHOM MOArOTOBKH, Kak Oy IyIIero CueualucTa.

Introduction

At the credit technology of education the catalog of elective disciplines which
represents the systematized list of disciplines of a component by choice and contains
their brief description is developed.

Along with the study of the disciplines of the compulsory/university component,
a graduate student must choose to study the disciplines of the elective component.

Advising on the choice of elective disciplines gives the adviser. Together with
him a Doctorals students fills in an enrollment form for disciplines for making up an
IEP (individual study plan).

Dear Doctoral’s students! It is important to remember that the level of your
professional preparation as a future specialist depends on how thought-out and
integral your educational pathway will be.



CemecTp 00iibIHIIA 3JIEKTUBTI MOHAEPAi 001y /

Pacnpenesnenue 3J1eKTUBHBIX TUCHUILINH Mo cemecTpam / Distribution of elective

COUTSES by semester

Kpenutrep | Axkagemus
caubl / JIBIK
Koi-Bo Ke3eH/
[Tonnin ataysl / HanmenoBanue nuctuminasl / The name of the discipline KPEIUTOB/ Axan
Number of | mnepuoxn/
credits Academic
period
[ITaGbIHABIK MIAPYalIbUIBIFBIHBIH FHUIBIMA HeTi3aepi / HaydHple OCHOBBI 5 1

nyroseaenus/ Scientific basics of meadow science

OCIMIIKTEp/IIH ©Cyl MEH JaMybIHbIH (HU3UOJIOTHSIIBIK —Herizaepi /
du3noMOTHYeCKUe OCHOBBI pocTa © pa3Butus pacrenuii/Physiological
basics of growth and development

OCIMIIKTEpIiH TEHETHKAJbIK pecypcTapel / ['eHeTHuecKue pecypchl

pactenuii/Plant genetic resources

OciMiK KOpFayIblH WHHOBALUSIBIK d1icTepi / VIHHOBAIMOHHBIC METOIBI
3amuThl pactenuit/Innovative methods of plant protection

AKBUIIBI  aybUT [IAPYAIIbLUIBIFLl KOHE HUPIaHABIPY/ YMHOE CEIbCKOE
Xo3s1icTBO U mudposu3anus/ Smart agriculture and digitalization

CeOy eHIMOUTIIT MEH OCIMAIK MIapyallbUIbIFEl ©HIMJIEPIHIH CamachlH
Oackapy / VYmpaBieHHWE TNPOMYKTUBHOCTBIO IIOCEBA M  Ka4eCTBOM
pactenueBogueckoi mpoxykiun/ Crop productivity and crop quality
management

KnuMmaTTeiH e3repyiHiH aybUIIapyallbUIbIK OHJIpIC KylernepiHe acepi
/BnusiHue W3MEHEHWs KJIMMara Ha CHCTEMBI CEIbCKOXO3SICTBEHHOTO
npousBojcTBa//The impact of climate change on agricultural production
systems




1 1 oKy KbUIBIHA APHAJIFaH JIEKTUBTIK MIHAEP / DJIeKTUBHBbIe TUCHUIIMHBI U1 1 roga o0y4enus/ Elective courses for

year 1

Hlabvbinovik wapyawsiivi2etnbl 2olavimu Hezizoepi / Hayunwoie ocnoswt nyzosedenus/ Scientific basics of meadow science

Oky maxcamul / Yueonan yenv/ Purpose

TaOWFU MIAOBIHJBIKTAP/ABI, IAOBIHIBIK IICH
KANBUTBIMIBIKTAPABI JKAKCAPTY KOHE YTHIMIBI
naiianany, a0bIHABIKTapAbIH, MIA0BIHIABIKTAD

OBJIA/IETh 3HAHUSAMHM 10 YIYyYLICHHIO M
PalMOHAILHOMY HCIIOJIB30BAHUIO TIPUPOIHBIX
JIYTOB, JIyTOBOMY U NMAaCTOUIHOMY XO3SIHCTBY,

to acquire knowledge on improvement and rational
use of natural meadows, meadow and pasture
farming, to study the plant community of

JAaKbUIIAPbIH ©cipy OOWbIHIIA T€HETHKAa OHE
CEJICKIIUS CaJIaChIH/IaFbl )KETICTIKTE.

- arpoUTOLICHO3IapAbIH >Kail-KyiiH Oaranay
KOHE aya-paiibiHa OaiiIaHBICTHI aybll
IIapyalIbUIbIFbI JTaKbLIIaPbIHBIH
TEXHOJIOTHSICBIH TY3E€TY; TYTEHIEY BEIOMOCIH
TOJTHIPA OTBIPHIN, TAaOWUFU IMIAOBIHABIKTAP MEH
KaWbUTBIMIAp bl Oaraay/Ibl )KYprizy.

-OPTYpPJIi  TONBIPAK-KIMMATTBHIK aiiMaKTapaarbl
OMOJIOTHSUIBIK EpeKIIeNIKTepiHe COWKec JKaHa

KOPMOBBIX KYJBTYpP; JAOCTH)KEHHS B 00JACTH
TE€HETUKH M CEJIEKIIMU IO BBIBEJICHUIO HOBBIX
U NIEPCIEKTUBHBIX KOPMOBBIX KYJIBTYP.

- OLIEHUBATh COCTOSIHUE arpo(UTOLEHO30B U

KOPPEKTUPOBATh TEXHOJIOTHIO
CEJIbCKOXO35ICTBEHHBIX KYJIBTYp B
3aBUCUMOCTH  OT  MOTOAHBIX  YCJIOBMIA;

MMPOBOAUTE OLUCHKY €CTCCTBCHHBIX CCHOKOCOB

u acTOWIII C 3aM0JIHEHUEM

MCH KaWbUTBIMIAPIBIH OCIMJIIKTEp | U3yYHTh PACTUTEIbHOE cooOIIecTBO Jiyros, | meadows, hayfields and pastures, as well as a set
KaybIMJIACTBIFBIH, COHJAW-aK IO, CEHaX, | CCHOKOCOB M MmacTOmi, a Takke komiuiekc | Of  organizational ~measures and  technical
CYpieM,  JKaWbUIBIMABIK K€M  OHAIPYIiH | OpraHU3aluOHHBIX MEpOTPUSATHIA u | techniques for the production of hay, haylage,
YHBIMIACTBIPYIIBLIBIK apasapbl MCH | TeXHMYECKHX TPHEMOB [0 Mpou3BOACTBY | Silage, pasture feed
onicTeMenepiHiH JKUBIHTBIFbIH 3epTTey | CeHa, CeHaXKa, CUJI0ca, NaCTOUIIHOrO KopMa.
OolipIHIIIA OLTIMIIEPAl alTy.

Oxvimy naomuceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcrsl catTi asikraranHan keiiin Oimim | [Tocsie ycmemnoro 3aBepmenmsi Kypcea | After successful completion of the course,
aJymsLIap o0yuarommecst OyayT students will be
- JKeMIIIeN JaKbUIIapbIH OCipy Ke3iHIe OCIMIIK | -TIPUMEHSTh TEOPETUYECKHE u | know the theoretical and industrial scientific
InapyarblIbIFbIHbIH _ TCOpHAIIBIK JKOHC | mpoM3BOJICTBEHHBIC Hay4Hble paspaboTku | developments of crop production in the cultivation
OHIIPICTIK  ¥BUIBIMU - 33IPJICMCJICPIH  KOJINAHY; | nacrenneBoncTBa  mmpu sosnensiBanum | Of forage crops; achievements in the field of
KaHa ~ JKOHE  TEPCIEKTHBAIBl  KEMIIOI

genetics and breeding for the development of new
and promising forage crops.

- be able to assess the state of agrophytocenoses
and adjust the technology of agricultural crops
depending on weather conditions; evaluate natural
hayfields and pastures with the completion of an
inventory list.

- master the methods of development and
application of new technologies for the cultivation




KOHE TICPCIEKTUBAIBI JKEMIIOIN JaKbUIIAPBIH
ecipy oJlicTepi MEH TEXHOJOTHSJIAPBIH, OypIIaK

TYKBIMJIACTap/IbIH, JIOHTI HIONTEP/IIH,
IenTepAiH OMOJIOTUSUTBIK-3KOJIOT HSITBIK
epeKIIeTiKTePi MEH JKEMILOT
ApTHIKIIBUIBIKTAPEI, OJIAPJBIH  Tapalybl MEH

KOJIJIaHBLTYBI TypaJibl OlTiMAEpiH Naiiianany.

MHBEHTapU3aMOHHON BEIOMOCTH.

-HCNONb30BaTh ~ METOJBl  pa3paboOTKU |
TEXHOJIOTMM  BO3JEIBIBAHUS  HOBBIX U
MEPCIEeKTUBHBIX ~ KOPMOBBIX  KYJBTYpP B

COOTBCTCTBUH C ux OHOJIOTHYECKUMHU
OCOOCHHOCTAMHU B pPa3iIUuYHBIX ITOYBCHHO-
KIIMMAaTHYCCKHX 30HaX, 3HAaHUSIMHU O Ouojoro-
JKOJIOTMYECKUX OCOOEHHOCTAX U KOPMOBBIX
JOCTOMHCTBAxX 606OBLIX, 3JIAaKOBBIX Tpas,

of new and promising forage crops in accordance
with their biological characteristics in different soil
and climatic zones; knowledge of the biological
and ecological features and feed advantages of
legumes, cereals, various grasses, their distribution
and use.

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepycanue Kypca/ Course summary

[TaOpIHABIKTAp MEH JKAHUBLUIBIM OCIMIIKTCPIHIH

OHOJIOTUSIIBIK JKOHE JKOJIOTHSIIIBIK
cUmarTaMasiapbl; MIA0BIHIBIKTAP MCH JKaWbLIBIM
OCIMJIIKTEpI; OCIMIIK
TaOUru a3bIKTHIK  JKepiepai
CUMATTay XKOHE 3epTTey; TAOUFH MIAOBIHIBIKTAD
MEH JKalbUIBIMIAP/IBI Kep YCTI XKoHe TyOereitni

KakcapTy Kyheci, KalbUTBIMIapIbI

KaybIMIACTBIKTAPhbI;

Ma KIKTEY,

YUBIMAACTBIPY KOHE  YTBIMIBI  IaliJlajaHy;
KEMILON JaKbUIAPBIHBIH aybICallbl €ricTepi,
JOHM1  a3bIKTBIK JAaKpUIAAp; Kypama
CYPJIeMIIK  Jakbuliap, OKEeMAIK  IIenTep,

TaMBIp)KeMiCTCp MCH

KeM,
0aKma JaKbUITapbIH
OHJIIpYy; JallalbIK Maj a3bIKTBIK IaKbLIIAPIbIH
TYKBIM IIApyambUIbiFbl epekieniktepi. lenti
KOHE  JKAUBUIBIMABIK ~ OWMOJOTHSUIBIK — YKOHE
9KOJIOTUSITBIK

Herizzaepi, KEMILIOTL,

pa3HOTpaBbsi HUX  pPACOPOCTPAHEHUU U
HUCIIOJIL30BAHUU.

buosornueckue u IKOJIOTHUECKHE
OCOOEHHOCTH  pPAaCTCHMH  CEHOKOCOB U

NacTOMI; PacTeHHs CEHOKOCOB M TMACTOMIIL;
pacTuTellbHble COOOLIECTBA; KIIaCCHU(PHUKALIHS,
XapaKTepUCTHKA U 00CJIeI0OBaHUE MPUPOTHBIX
KOPMOBBIX YIOJIUH; CUCTEMA ITIOBEPXHOCTHOIO
U  KOPEHHOIO  YIYYIIEHUS  IMPUPOJHBIX
CEHOKOCOB M TMacTOWI; OpraHu3auus Hu
palMOHaIbHOE  MCMOJIb30BAaHUE  IMACTOMIL;
KOPMOBBIE  CE€BOOOOPOTHI, 3EPHOKOPMOBBIE
KyJbTYpBl; IPOU3BOJCTBO  KOMOHMKOPMOB,
CUJIOCHBIE  KYJIBTYpbl, KOPMOBBIE TpAaBBI,
KOPHEKITYOHeI101bl U OaxueBble KYJIbTYpHI;
0COOEHHOCTH  CEMEHOBOJCTBA  MOJIEBBIX
KOPMOBBIX  KyJIbTyp. buonormdyeckne u
JKOJIOTUYECKHE OCHOBBI  JIyTOBOJACTBA W
MacTOUIIHOTO XO351CTBA, KOpPMOBBIE,
SIIOBUTBIE U BPEJHBIE PACTEHUS] CEHOKOCOB U
MacTOUIL, TUMBl KOPMOBBIX YTOJUI pPa3HBIX
IIPUPOIHBIX 30H, MEPOIIPUATHS 110

Biological and ecological features of plants of
hayfields and pastures; plants of hayfields and
pastures;  plant communities; classification,
characterization and survey of natural forage lands;
system of surface and root improvement of natural
hayfields and pastures; organization and rational
use of pastures; forage crop rotations, grain-feed
crops; production of mixed feeds, silage crops,
forage grasses, root-tubers and melons; features of
seed production of field forage crops. Biological
and ecological bases of meadow and pasture
farming, forage, poisonous and harmful plants of
hayfields and pastures, types of forage lands of
different natural zones, measures to improve
natural and create sown hayfields and pastures,
methods of their rational use, methods of hay
harvesting, preparation of grass and hay flour,
haylage.




MAOBIHABIKTAD MEH KAWBUIBIMIAPIBIH  YJIbl | YIYUIICHHUIO  TPUPOTHBIX U CO3JAHHIO
KOHE 3UAHIBI OCIMJIIKTepi, opTypai Taburu | CSTHHBIX CEHOKOCOB M IaCTOMIL, NPUEMBI
PaIMOHATILHOTO WX HCIIOJIb30BAHHMSI, TTPHEMBI
3arOTOBKHM CCHA, MPUTOTOBJICHUS TPABSIHOW W
CEHHOM MYKH, CCHaXa.

aiiMaKTaplarbl Majl a3bIKTBIK aJIKANTapIIbIH
TypJiepi, TaOWUFU >XKOHE ETLITeH IIaOBIHIBIKTAp
MEH KalbUTBIMIAPABI KYPY XKOHIHAETI Iapaiap,
ojapAbpl YTBIMIBI TaiganaHy oficTepi, IIen
HalbIHIAy, 1IN JKOHE el YHI, CeHax
TarbIHIay oicTepi.

Hocmpexsusummepi / [locmpexsusumwt/ Postrequisites

JIF3XK | HUP/I | SRWD
bazoaprama rcemexwici / Pykosooumens npozpammel/ Programme manager
JXapisiracos XK.b. | Xapisiracos XK.b. | Zharlygasov Zh. B.




Ocimoikmepoin ocyi men 0amybiHblH u3U0I02UANBIK He2i30epi / Du3uonocuueckue ocHoebl pocma u pazeumus pacmenui /Physiological basics

of growth and development

Oky maxcamul / Yueonan yenv/ Purpose

OCIMIIIKTepAIH ©Cyl MEH JaMmybl Ke3iHJe
OpraHu3Mje 0oJ1aThIH (U3UOTOTHSLITHIK
MPOLECTEP/IIH,  JaKbUIAAPIABIH  KaJbIITacy
MIPOIIECIHE dcepi Typaibl OUTIMJII MEHTEPY.

OBJIAJIETh 3HaHUSIMH 1o BIIMSTHUIO
(U3MOITOTHIECKUX IPOLIECCOB,
MPOUCXOSIIMX B OpPTaHU3ME PACTCHHHA TpU
UX pOCTe€ W pa3BUTHH, Ha Ipolecce
(bopMHUpOBaHHS ypOXKasl.

master the knowledge of the influence of
physiological processes occurring in the body of
plants during their growth and development on the
process of crop formation.

Okbimy

Hamuceci / Pezyiomamol 00yuenus / Learnin

outcomes

Kypersl coTTi asikraranHaH KeliH Ourim
aJIylmbLIap

-oCIMJIIK aF3achbIH/a JKYPETiH (DU3HOIIOTHSIIBIK
MPOLIECTEPIIH MOHIH, OCIMAIKTEPIIH ©cyl MeH

namy 3aHIBUTBIKTaPbIH; OCIMJIIKTePIIH
KYPBUIBIMJTBIK KOHE (YHKIIMOHAIIBIK
YUBIMIIACTBIPBLITY MIPUHIIAIITEPIH,

OCIMJIIKTepAeTi (PU3UONIOTUSAIBIK MPOLECTEPIiH
OMOXUMMUSUIBIK KoHE OMO(pU3UKAIIBIK HET13JIepiH,
Kacylia MeMOpaHalapblHBIH  MaHBI3BI  MEH
KBI3METIH aHBIKTAY.

- Mopdonoruanslk ~ Oenrinepi  OolbIHIIA
OCIMIIKTEPAIH  (UBHOJOTHUSIBIK  Kal-KYyHiH
KOJIJIaHy, aybUT IIapyallbUIbIFbl JaKbUTIapbIHBIH
KaW-KyWiH Tajjgay MeH OaranayablH Herisri
(U3HONOTHSUIBIK 9/1iCTEPIH KOIJaHy

- JTATaNbIK JKOHE 3epTXAHAJBIK JKaraaiiapia
OMOJIOTHSUTBIK OOBEKTIIEPMEH KYMBIC 1CTEYiH
3aMaHayW SKCIEPUMEHTTIK OMICTEPIH KOJIaHY
JaFbplIapbIH Talaay, 3aMaHayd anmnaparypaMeH
MKYMBIC 1CTey JlaF/ibulapblHa ue 0oiy.

ITocne ycnmemHoro 3aBepuieHHs Kypca
o0yyaromuecsi OyayT

- OIpeaensaTh CYLUHOCTb (PU3NOJIOTUYECKUX
IIPOLIECCOB, MPOTEKAIOIUX B PACTUTEIBHOM
OpraHu3Me, 3aKOHOMEPHOCTH  pOcTa H
pa3BUTHS PACTCHU; IPUHLIUIBI CTPYKTYpPHOU
1 (YHKLIHMOHAJIBHON OpraHM3alliu pacTeHUH;
OnoxumMHueckue UM OHOPU3NYECKHE OCHOBBI
(U3MOIOTMYECKUX TIPOIECCOB y PpACTEHMI,
3HaYeHUE U (PYHKINU KIETOYHBIX MEMOpaH.

- MPUMEHSTHh (PU3HOJOTUYECKOE COCTOSIHHE
pacTeHuil 1o MOpP(HOJIOTHUECKUM IMPU3HAKAM,
IPUMEHSATh  OCHOBHBIE  (DPM3HMOJIOTHYECKUE
METOJbl aHalIM3a M OLEHKU COCTOSIHMS
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP

- aHAJIM3MpPOBaTb W YMEHMSI  IPUMEHEHHUS
COBPEMEHHBIX IKCIEPUMEHTAIbHBIX METOOB
paboThl ¢ OHONOrMYECKUMH OOBEKTaMH B
MOJIEBBIX U J1A0OPATOPHBIX YCIOBHSIX, UMETh
HaBbIKU paboThI c COBPEMEHHOM

arnmaparypomu.

After successful completion of the course,
students will be

to know the essence of the physiological processes
occurring in the plant organism, the laws of plant
growth and development; the principles of the
structural and functional organization of plants; the
biochemical and biophysical foundations of
physiological processes in plants, the meaning and
functions of cell membranes.

- be able to determine the physiological state of
plants by morphological characteristics, apply the
basic physiological methods of analysis and
assessment of the state of agricultural crops

- master the methods of applying modern
experimental methods of working with biological
objects in the field and laboratory conditions, have
the skills to work with modern equipment.




Kypcmuiy kbickawia mazmynwt / Kpamxoe cooepicanue kypca/ Course summary

[ToHHIH omicTepi MEH ojicHaMachl. OCIMIIKTEp
(U3HONOTHSCHIHBIH ~ OUOJIOTUSIIBIK ~ FBUIBIMIAP
KYHECIHACT] MHTETPAUSIIBIK FHUIBIM PETIHACTI
OpHBI. OciMIikTep (U3HONOTUACHIHBIH JamMy
MepCreKTHBAIAPHI. OciMIiKkTep
(U3HONOTHSCHIHBIH ~ MPAKTUKAIBIK ~ MaHBI3HL.
OciMIikTep (U3HOIOTHICHI JKOHE  OcCiMIIK

IapyamnibUIbIFbL. OciMaik  KacyIIachIHBIH
KYPBUIBIMBIK ~€PEKIIETIKTepl, OHBIH HETI3ri
KaCYTIAITBIK KYPBUIBIMIIAPHI, OJIapIbIH

GbyHKUMATapel: Kacyma KaObIpFachl, spo,
MJIACTUATEP, MUTOXOHIpHs, pubocomaiap, 1P,
nepoKcucomanap, IiMoKcucoManap, ['osnbmku
anmaparsl, BakKyoJIpibl Kyde. Baxyousapisl
KOHE LUTOILIa3MaJIbIK CUMILIAcTTap.
doTOoCHUHTE3  DKOJIOTHUACHL. dorocuHTE3O1H
OCIMIIKTEpAIH  CBIPTKbl  JKaFdaiimapel  MeH
(GU3MONOTHSUIBIK ~ JKaFJalblHa  TOYEJJUIITL.
@DOTOCUHTE3/1IH KYHAETIKTI O6apbIichl. Op Typii
OKOJIOTHUSJIBIK ~ TONTAPJBIH ~ O©CIMJIKTEPIHJIET1
dotocuHTe3NiH epekienikrepi. PoTocHHTE3
)koHe erid. Porocunresmin Tasa e©HIMAIIII.
dorocuHTE3NIH OHIMIUTITIH AHBIKTANUTHIH
XKarnanap. OciMaikTepaiH (OTOCHHTETUKAIIBIK
OHIM/IUIITH 6acKapy *OJIapbIH JIaMbITY.

Mertogpl W METOJOJOTHS — JAUCHUILIHHBL.
Mecro ¢usnonoruy  pacTeHUl  Kak
UHTErpUpyIOLIel  HAyKd B CHCTEME

OMOJIOTUYECKHUX HayK. [TepcniekTuBBI
pa3BuUTHUsA dbuznonoruu pacTeHui.
[IpakTrueckoe 3HAYEHUE ¢busnonoruu
pacTeHu. ®duznosioruss  pacTeHUd U

PacTeHHEBOJCTBO. Crnenuduueckue
OCOOCHHOCTH  CTPOCHHS  PACTHTEIBbHON
KIETKH, €€ OCHOBHBIE  CYOKJIETOYHBIC
CTPYKTYpPBI, UX (DYHKIMU: KJIETOYHAs CTEHKa,
AApO, IIaCTUuAbl, MUTOXOHAPHH, pI/I6OCOMI>I,
OIIP, nepokcUcoMBbl, INIMOKCUCOMBI, anmnapaT

INonbxw, BAaKyOJIsIpHAas cucrema.
BakyonsipHplii ¥ 1uUTOMIa3MaTUYECKHA
CUMILJIACTHI. DKOJIOTHS dboTocuHTE3A.

3aBUCUMOCTh  (DOTOCHHTE3a OT BHELIHHUX
YCIOBUH M  (PU3NOJIOTUYECKOTO COCTOSHUS
pacrenuil. CyTouHbli Xoa (OTOCHHTE3A.
OcoOenHocT  QOTOCHHTE3a Yy PpacTeHH
pasHBIX JKoOJIOTHYeCKUX Ipynn. PoTocuHTE3
n  ypoxah. Uucras  HIPOIYKTHBHOCTH
¢dorocuHTe3a.  YCIOBHS,  OIpeNelstolue
MPOAYKTUBHOCTh (oTocuHTe3a. PazpaboTka
nyTedl  ynpaBieHHsS — (OTOCHHTETUYECKOMH
IIPOYKTUBHOCTBI PACTEHHM.

Methods and methodology of the discipline. The
place of plant physiology as an integrating science
in the system of biological sciences. Prospects for
the development of plant physiology. Practical

significance of

plant physiology. Physiology of

plants and crop production. Specific structural

features of a

plant cell, its main subcellular

structures, their functions: cell wall, nucleus,
plastids, mitochondria, ribosomes, EPR,

peroxisomes,

glyoxisomes, Golgi apparatus,

vacuolar system. Vacuolar and cytoplasmic
symplasts. Ecology of photosynthesis. Dependence
of photosynthesis on external conditions and the
physiological state of plants. The daily course of

photosynthesis.
plants  of

Photosynthesis
photosynthesis.

Features of photosynthesis in
different  ecological  groups.
and harvest. net productivity of
Conditions that determine the

productivity of photosynthesis. Development of

ways to control
plants.

the photosynthetic productivity of

Ilocmpexsusummepi / [locmpexsuszumat/ Postrequisites

JF3XK HUP I SRWD
bazoapnama scemexuici / Pykosodumens npozpammst/ Programme manager
XKapsiracos XK.b. XKapasiracos XK.b. Zharlygasov Zh. B.
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Ocimodikmepdin zenemuxanvik pecypcmapul / I enemuueckue pecypcol pacmenuii/Plant genetic resources

OKy makcamut / Yueonan yenv/ Purpose

JlokTOpaHTTapFra OCIMIIK QJIEMIHIH
TeHETHKANIBIK SPTYpJIiiiri OoibiHIIa O1iM Oepy.
Onpipicre eCIpuIeTIH OapIIbIK HeTi3r1
JTAKBUIIAPIBIH KOHE OJIAPABIH TPEKYypCcOopIaphl
MEH YPIAaKTapbIHBIH T'eHO(OHABIHAH TYPAThIH
Vir KOJUICKIMSICBIHAAFBI MOJICHH ©CIMIIKTePIIH

JlaTb TOKTOpaHTaM 3HAHUS MO TEHETHYECKOMY
pazHooOpa3uio pacturenbHoro Mmupa. Ocoboe
BHUMaHUE YJEJIUTh T'€HETUYECKOMY MaTepHhary
KYJIbTYpHBIX pacTeHHd H3 Kosuiekuuu BHP,
KOTOpasi COAEPKUT (PaKTUUECKH T'eHO(POH]I BCEX
OCHOBHBIX  CE€JIbCKOXO3SMCTBEHHBIX  KYJIbTYp

To provide doctoral students with knowledge on
the genetic diversity of the plant world. Special
attention should be paid to the genetic material
of cultivated plants from the VIR collection,
which actually contains the gene pool of all
major agricultural crops cultivated in production

IeHETHKANIBIK MaTepuajblHa €epeKille Haszap | BO3JelblBaeMbIXx B mIpoms3BoiacTBe W ux | and their predecessors and progenitors.
ayIapbIHBbI3. MPEALICCTBCHHUKOB U MPAPOIAMUTEIICH.

Oxvimy namuaceci / Pezyniomamol 00yuenus / Learning outcomes
Kypcrbi CoTTI asiKTaFraHHaH keiiin | [Tocsie  ycmemnoro 3aBepmienusi  Kypca | After successful completion of the course,
olriManymbLIap odyuarommecst OyayT students will be
-)KaHa COPTTapIbl ©cipy oJIIiCTepiH, OJApAbIH | -IPUMEHITh METO/bI BHIBEIICHHS HOBBIX COpPTOB, | - Know the methods of breeding new varieties,
ai1asel Oenrinepin KaJbINTaCTHIPYbI, | GOpPMUpPOBAaHME HUX TMOJE3HBIX TPH3HAKOB, | the formation of their useful features, the main
TCHETUKTEPIIH QNeM/IIK TOXKIpUOECiHIE | OCHOBHbIE TEPMHHBI M MOHATHS TPHU3HAHHBIE B | tarms and concepts recognized in the world

TaHBUIFAH HETI3rl TePMHUHJIEP MEH YFBIMJIApP]IbI,
YKaHa TIEPCTIEKTUBTI;
- aybUl MIapyallbUIbIFbl JTAKbUIIAPBIH O©CIPYIiH

TEXHOJIOTHSUIBIK ~ TIpOIleCiH  Oackapa  Ouiy;
OCIMJIIKTEepAL OyIaHIacThIpy JKoHE
TO3aHJAHJBIPY; - aHA CYPBINTApAbl MIBIFApY

OolibIHINA ananbIK TOKipuOenaep saicTepin, Oy
perrte KOJIJAaHBUIATHIH acrianrap MeH
Kypajiiap/sl MEHrepy,

- Moposiorust MeH OMOJIOTHSIHBI 01Ty HeTi31He,
OOTaHUKAJBIK CHUMAaTTaManapbl >KOHE EeriHHIH
TOMEHJIEyi1HE OKeJNeTiH (akTopiapasl ecKepe
OTBIPBIT, KOFapbl OHIM ajy YVIIiH OcipyIiH
FBUIBIMH ~ HETI3[IENITeH, BUFaJl PeCypCTapbiH
YHEMJEHTIH TEXHOJOTHIIAPbIH KoJaHa Oty .

MHUpPOBOM  IIPaKTHUKE
NEPCICKTUBHEBIC,
-YIIPaBIATh  TEXHOJOIMYECKUM  IPOLIECCOM
BO3/IENIBIBAHUS CEbCKOXO35MCTBEHHBIX
KYJIbTYp; IIPOBOAUTH CKPEILMBAHUE U OIBUICHUE
pacTeHuni;

- HCIOJIB30BaTh METOJbI IIOJIEBBIX OIIBITOB IIO
BBIBEJICHUIO HOBBIX COPTOB, Hpubopamu u
MHCTPYMEHTaMU IIPUMEHUMBIMU IIPU OTOM;

I'CHCTHUKOB, HOBBIC

practice of geneticists, new promising;

- be able to manage the technological process of
cultivation of agricultural crops; to carry out
crossing and pollination of plants;

- possess the methods of field experiments on
the development of new varieties, devices and
tools applicable in this case; - on the basis of
knowledge of morphology and biology, taking
into account the botanical characteristics and
factors causing a decrease in yield, the ability to
apply scientifically based, moisture-saving
cultivation technologies in order to obtain high
yields.
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Kypcmuiy kbickawa mazmynwt / Kpamkoe codepicanue kypca/ Course summary

OciMIiKIIapyanbUIbIFbI, CEIIeKITHS,
BHOTEXHOTOTHSIKOHETYKBIMINIAPYalIbUTBIFICATA
JIAPBIHBIHTEOPHUSCHIMEHITPAK THKACHIHIAMBITY YIII
IHITOHHIHMaHBI3bI. EnniHasbik-
TYJIKKAYINCi3IIriHKaMTaMachl3eTY YT HAOH I 1a
KBUIIapIbIH)KaHACOPTTAPHI.
TexHUKAIBIKIaKbUT AP B HIIE TSI KKOHESOTaH I
BIKCOPTTapBIMCHOY TaHIaPHI,
OHBIHIIIIHICOCIMIIKIIIApyalIbUIBIFBIHOpTApAITa
HIBIPYKOHEKOMIPCYOTHIHBIHBIHIINKI3aTKOPIIap
BIHHBIFAHTYMaKCaThIH1a0CIPLICTIHMAMIIBIIaKbLT
nap.

JXacynraHbIHTYKBIMKYJIaH THIHAIIITAPATHIHYHBIM
JaCTBIPYABIHKYPBUIBIMBIMEH3AHIAPBITYPAIIBITYC
IHIKTEPIIKEHEHTY )KOHETEPEHIETY
a0MOTHUKAJBIK)KOHEOMOTHKANIBIKCTpEcc(haKTopia
pBIHATE31MIipEereHePaHTOCIMIIKTEpIHATY:

KYpFaKIIbUIBIK, TY3/1aHy, aysIpMeTaniap,
TOMEHKOHEKOFaPHI,
SFHUIKCTPEMAIIABITEMIIEPATY A,
(buTONaTOreHACPIKIHET. 0.

eciMaikTepceneknusaceiaaal PVitroomictepinkosy
aHAOTHIPHINT; MOHOCOMUKTEP/Ii, TPUCOMUKTEP/II,
HYJUTUCOMUKTEP 11 X POMOCOMATIBIKUHKEHEPHUSIS]T
iciMmeHaiy,

CEJICKIUSITBIKMATepUaIbIOaFranay AbIHIIUTOIOTH
SUTBIK,
IATOAMOPUOIIOTHUSITBIKKOHEKAPHU OTOT USLITBIKOIIC
Tepi,

OCIMIIKTePTeHOMBIHTAJIAY IBIHMOJIEKYIIATBIKOT
ictepixkoHe/IHKTeXHOIOTUSICHIHKOIIAHY .

3HAYEHUE NUCLUUIUIMHBI I PA3BUTUSA TCOPUU H
IIPaKTUKU oTpaciei pacTeHHEBO/ICTBA,
CeNIeKIIUH, OMOTEXHOJOTMH M CEMEHOBOJICTBA.
HoBple  copra  3€pHOBBIX  KyJbTYyp  JUIS
obecneyeHus IIPOJOBOJILCTBEHHOU
0€30macHOCTH  CTpaHbl.  3apyOekHble |
OTEYECTBEHHBIE COPTa M THOPUIBl TEXHUYECKUX
KyJbTYp, B T.4. MacJIM4YHBIX, BO3/EJIbIBAEMbIE B
LeNiix JUBepCU(UKAIMU PACTEHUEBOJCTBA U
YKPEIUIEHUSI CBHIPBEBBIX 3alacoB YIJIEBOJHOTO

TOILJIMBA. Pacimmpenue u yriayOnenue
MPEJICTABICHUA O CTPYKType€ UM  3aKOHax
OpraHu3aluu HACJIEICTBEHHOIO arrapara

KJICTKH;, TOJyYeHHE PpACTCHUH pereHepaHToB,
YCTOMUYUBBIX K a0OMOTHYECKUM M OHOTHYECKUM
CTpeCcCOBBIM (pakTOpaMm: 3acyxe, 3acOJCHHIO,
TSDKETIBIM MeTaljlaM, HU3KUM M BBICOKHM, T.€.

JKCTpEMaJIbHbIM TeMIepaTypam,
¢uTonaToreHaM M Jp. € UCIOJIb30BaHUEM
METOJIOB  InVitro B  CEJEKIHH  PacTCHHI;
MIOJIy4YEHHE MOHOCOMMKOB, TPHUCOMHUKOB,
HYJIJTUCOMUKOB METOJIOM XPOMOCOMHOM
UHXEHEPUU; LIUTOJIOTUYECKHE,

LUTO3MOPHUOJIOTMYECKHE U KAapUOJOTUYECKUE
METOZBl OLICHKM CEJIIEKUMOHHOIO MaTepuaa;
MOJIEKYJISIDHBIE ~ METOJIBl  aHaJlW3a TI'eHOMa
pacrennii u npumeHenue JI[HK texnonoruii B
TE€HETUKE " CEJIEKLINY; IIPUMEHEHHE
MOJIEKYJIIPHO-TEHETUYECKUX MapKepoB B
CEJIEKIIMM PacTeHH; Mapkepbl moaumopduzma
JUHK; nonmMepasHas LienHas peaKkiusi.

The importance of the discipline for the
development of theory and practice of crop
production, breeding, biotechnology and seed
production. New varieties of grain crops to
ensure the country's food security. Foreign and
domestic varieties and hybrids of industrial
crops, including oilseeds, cultivated for the
purpose of diversifying crop production and
strengthening raw materials reserves of
carbohydrate fuel. Expanding and deepening the
understanding of the structure and laws of the
organization of the hereditary apparatus of the
cell; obtaining regenerating plants that are
resistant to abiotic and biotic stress factors:
drought, salinization, heavy metals, low and
high, i.e. extreme temperatures, phytopathogens,
etc. using in vitro methods in plant breeding;

obtaining  monosomics,  trisomics, and
nullisomics by chromosomal engineering;
cytological, cytoembryological, and

karyological methods for evaluating breeding
material; molecular methods for analyzing the
plant genome and applying DNA technologies
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Iocmpexsusummepi / [locmpexsuszumwt/ Postrequisites

JIF3XK | HUPJ| | SRWD
bazoaprama scemexuiici / Pykosooumens npozpammel/ Programme manager
XKapisiracos XK.b. | XKapisiracos XK.b. | Zharlygasov Zh. B.
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Ocimdik Kopzayowviyy unnosayusanvlk 20icmepi / Hnnoeayuonnvie memoowt 3augumat pacmenuii/Innovative methods of plant protection

OKy makcamut / Yueonan yenv/ Purpose

JlokTOpaHTTapra Kazipri
H1apyalbUIbIF bIH /1A bl eCIMIIKTEpl
KOpFay/IbIH XUMUSUIBIK QIiCiHIH
MaHBI3ABUTBIFBIHBIH EPEKIIETIKTEPIH KOHE
JaMy  TIEPCIIEKTUBAJIAPBIH,  OCIMIIKTEPi
XUMUSUIBIK ~ KOpFay — Kypajjapsl  MeH
omiCTepiHIH KEeMIIUTIKTEPi MEH
apTHIKIIBUIBIKTAPBIH YHPETY; OCIMIIKTEpIi
3USHKECTEP/ICH, aypynapjaaH KOHE
apaMIIeNnTepIeH KOpFay YLIH XUMHSUIBIK
HNECTULUATEPl KOJJAHYIbIH KacuerTepi
MEH TEXHOJIOTHSCHIH, KOpIIaraH OpTaHbI
KOpFayZbl, aJamjaap MeH >KaHyapJjapblH
KayilcCi3AiriH  eckepe OTBIPBII, 3USHIBI
OpraHu3MIEpMEH KypecTe OCIMIIKTepi
KOpFayIblH XUMHUSIIBIK KypaiJlapbIH
YTBIM/IBI NalJalaHy Typajibl OLTiMzIEepl MEeH
KablieTTepiH Taxipudee KoIIany.

3dMaHrbl aYbLI

HayuuTh HOKTOPaHTOB OCOOEHHOCTSIM 3HAYECHHS
XUMHYECKOTO METOJa 3alllUThl PACTCHUN B
COBPEMEHHOM CEJIbCKOM X03s1iicTBE u
MEPCICKTUB pa3sBUTHA, HEOOCTAaTKOB u
JIOCTOMHCTB CPEJCTB M CIOCOO0B XHUMHUYECKOMH
3alInThI paCTeHI/If/'I; HCIIOJIb30BaTh Ha ITPAKTHUKEC
3HaHUSA M CHOCOOHOCTH MOHMMAHHS CBOWCTB H
TCXHOJIOTUH IMPUMCHCHUA XUMHUYCCKUX
NECTUIMIOB s 3alIMThl  pPacTeHH  OT
BpenuTeneii, Ooye3Hell W COpHBIX PACTCHHUH,
paIOHATBHOTO HCIOJB30BAaHUS XMMHUYECKUX
CPEACTB 3allUTHl pacTeHHu B Ooppde cC
BPEIHBIMH OpraHU3MaMH C Y4YETOM OXpaHbI
OKpYXaroIIe Cpelbl, OC30MaCHOCTH JIOACH U
JKUBOTHBIX.

To teach doctoral students the features of the
importance of the chemical method of plant
protection in modern agriculture and the
prospects for development, disadvantages and
advantages of means and methods of chemical
plant protection; to use in practice the
knowledge and ability to understand the
properties and technology of the use of chemical
pesticides to protect plants from pests, diseases
and weeds, the rational use of chemical plant
protection products in the fight against harmful
organisms, taking into account environmental
protection, human and animal safety.

Oxvimy namudiceci / Pesynomamot o6yuenus /L earning

outcomes

Kypersl  ¢oTTi  afKTaraHHaH  KeliH
oimiManymbLIap

-€TICTIK JKOHE JKEMINeN JaKbLIIApbIHBIH
3USHABI ~ OPTAaHU3MJIEPIHIH  CaHBl  MEH
JaMyblH — pPeTTeUTIH  TNeCTHULMATEPAiH,
npenapaTTapblH KIKTEIyiH aHBIKTAY.

- KYMBIC epITIHAIEPiHIH

KOHIEHTPALUSAChIH €CENTey, EriCTIK XoHe
KEMIIOI JaKblIIapbIHBIH (DU3HOIOTHSIIBIK
YKar/1aliblH aHBIKTAy

MMocae ycmeumHoro
oO0yyaromuecsi OyayT
-ONpeAensaTh  KJIacCU(UKALUIO  MECTUIHJIOB,
[pEenaparoB, pPEryJUPYIOLINX YUCIEHHOCTh U
pa3sBUTHE BPEIHBIX OPTraHU3MOB IIOJIEBBIX U
KOPMOBBIX KYJIBTYD.

-paccUnTHIBAThH KOHIIEHTPAIUIO pabounx
pacTBOpOB,  OMpEAETATh  (PHU3HOIOTHYECKOE
COCTOSIHUE TIOJIEBBIX M KOPMOBBIX KYJIBTYP

3aBepuIeHHs]  Kypca

After successful completion of the course,
students will be
know the classification of pesticides, drugs that

regulate the number and development of
harmful organisms of field and forage crops.

-be able to calculate the concentration of
working solutions, determine the physiological
state of field and forage crops

-have the skills to prescribe or cancel pesticide
treatments, taking into account the harmfulness
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thresholds of harmful organisms of field and
forage crops.

Kypcmuiny kbickawa mazmynvt / Kpamxoe cooepycanue Kypca/

Course summary

3USHABL TYPJIEPAIH SKOJOTHSUIBIK KayiIcis
KOJBIH  Kecy OfICTepiH  KOJIJaHYJIbIH
©3CKTLIIr. Ocimaikrepai KOpFayFa
apHaJFaH XUMUSIIBIK 3aTTapabiy
KEeMIITTIKTEDI. Buomorusisix ociMIIK
KOpFay KYpaJJapbIHbIH  apTHIKIIBUIBIFHI.
OCIMIIIKTI OMOJIOTHSIIBIK KOPFAyIbIH JaMy
Ke3eHepi. OcIMOIKTI OUOJIOTUSIIBIK
KOpFay/IbIH SKOJIOTUSITBIK HET1i37epi.
Mukpo- KoHe MaKpOOHOJOTHSIIBIK SJIiC.
buonorusiibik eciMIIIKTepi Kopray
Kypangapbl. BHONOTUsIbIK ©CIMIIK KOpFay
cTpaterusuiapel.  MojeHH — eciMIiKTepi
apaMIIentepaeH KOpFay YIIiH
repOoudarrapapl Kojaaany. ApaMIiientepMex
OMOJIOTUSITBIK, Kypec Ke3eHJIepi.
ApamienTepMeH Kypecyre MepcreKTHBAIbI
OybIHAsSKTBIIAp  TUMI. ApaMmIIenTepMeH
Kypecy YILiH ¢uTonaToreH i
CaHBIpAYKYJIaKTap,IbI KOJIJTaHy.
MuxkporepOuuarep:  KOJJIero,  JEeBUH,
mobao, Owoman xoHe T.0. Tpancrenmi
OCIMIIIKTED. I'epbumarepre TO3IM/I1
eCIMJIIKTep. BupycThIK, OaKTEepHsUIBIK KoHE
CaHbIpayKyJIaK aypyJlapbiHa TO3IM/I1
TpaHCTeHTI OCIMJIIKTED. SUAHIBI
KOHIIKTEpre TO31MI1 TpaHCTEeH I
eciMaikTep. TpaHCreHIl  OCIMIIKTEPIiH
apTHIKIIBUIBIFBl JKOHE OJIApABI TIXipuOere

AKTyaHBHOCTB HUCIIOJIBb30BaHUA METOAOB
HKOJOTUYECKU 0e301macHoro HIOaBJICHUS
YUCJICHHOCTU BPCAHLBIX BHUIOB. HCIIOCTaTKI/I
XMMHYECKUX  CPEICTB  3allUThl  PACTECHHH.
IIpeumyiecrBa OMOJIOTUYECKUX CpencTB
3alIUTHI pacTeHUH. Ortanbl pa3BUTHA
OMOI0rn4ecKon 3aIUTHI pacTeHuil.
DKOoJIOTHYeCKHe OCHOBBI OMONIOrHYeCcKOi

3alIMTHl pacTeHUi. MHUKpO- U MakpoOHOMETO/I.
AreHTbl OHOJOIMYECKOW 3alllUThl PACTEHUH.
Crparernn OHMOJIOTUYECKOH 3alUTHl PACTCHUH.
Hcnonb3oBanue repoudaroB sl 3alIUTHI
KYJbTYpHBIX PACTEHHH OT COPHSKOB. OTaIlbl
OMOJIOTMYECKOI 3aIllUThl OT COPHSAKOB. Bujsl
YJICHUCTOHOTUX, TMEPCIEKTUBHBIE A1 OOPHOBI C
copusikamu. lcronp3oBanue (UTOMATOTEHHBIX

rpuboB s OGOpeOBI € COpHSKaMH.
Muxkorepounmasl:  Komtero, [eBun, JlyGao,
buoman wu gap. TpaHcrenHele pacTeHus.

['epbunioycroitunBbiepacTeHusl. TpaHCreHHbIE

pacTeHusl, yCTONYMBBIE K BUPYCHBIM,
OakTepuaibHbIM U TIpUOHBIM  OOJIE3HSM.
TpaHcreHHble  pacTeHus,  yCTOMYMBBIE K
BPEIHBIM HACEKOMBIM. [Ipenmymiecta

TPAHCT€HHBIX PACTEHUM U DKOJIOTMYECKUN PUCK
UX BHEJPECHUS B IPAKTUKY

The relevance of using methods of
environmentally safe suppression of the number
of harmful species. Disadvantages of chemical
plant protection products. Advantages of
biological plant protection products. Stages of
development of biological plant protection.
Ecological bases of biological plant protection.

Micro-and  macrobiomethod.  Agents  of
biological plant protection. Strategies for
biological plant protection. The use of

herbifages to protect cultivated plants from
weeds. Stages of biological protection against
weeds. Arthropod species that are promising for
weed control. The use of phytopathogenic fungi
for weed control. Mycoherbicides: Collego,
Devin, Lubao, Biomal, etc. Transgenic plants.
Herbicide-resistant plants. Transgenic plants
that are resistant to viral, bacterial and fungal
diseases. Transgenic plants that are resistant to
harmful insects. Advantages of transgenic plants
and the environmental risk of their introduction
into practice.

15




SHT13Y/lIH KOJIOTHSIJIBIK KAyIIi.

Ilocmpexsusummepi / Ilocmpexsuszumot/ Postrequisites

JIF3K | HUP/[ | SRWD
bazoapnama scemexuiici / Pykosooumenwv npozpammst/ Programme manager
Kamumos H.E. Kamumon H.E. | Kalimov N.E.
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AKbL10bL ayblil Wapyauivliviesl Heane yugdpaanovipy/ Ymuoe cenvckoe xo3anucmeo u yugposuzayus/ Smart agriculture and digitalization

OKy makcamut / Yueonan yenv/ Purpose

Kocibn KpI3MeT camachlHIaFbl KY3BIPETTEP/Il
KAJIBIIITACTRIPY JKOHE JTAMBITY apPKbUIbI TYPAKTHI
aybUl IApyalIbUIBIFBIH JAMBITYBIH 3aMaHayH,
WHHOBAIVSUIBIK, MHQPIBIK TEXHOJIOTHSUIAPhIHA
HETI3IENTeH  pecypc  YHeMJIey  TocuiuepiH
o3ipyiey JKOHE KoiaHy OOMBIHIA TEOPHSUIBIK

BripaboTath TeopeTudeckre U MpaKkTHYeCKHe
HaBBIKM TI0 pa3padOTKe U TNPUMEHEHUIO
pecypcocOeperaronux Moaxo/10B Ha OCHOBE
COBPEMEHHBIX, WHHOBAIMOHHBIX, HUPPOBBIX
TEXHOJOTHM Ui Pa3BUTHS  YCTOWYMBOTO
CEeNTbCKOTO XO3SHCTBa MmyTeM (hOpMHUPOBAHHS

Develop theoretical and practical skills in the
development and application of resource-saving
approaches based on modern, innovative, digital
technologies for the development of sustainable
agriculture through the formation and development
of competencies in the field of professional

KOHE MPAKTHKAIIBIK JaFablIapabl | ¥ pa3BUTHSA  KOMIIETCHIMA B cdepe | activity.
KQJIBIITACTBIPY. podecCHOHATIBHOM ACATSILHOCTH.
Oxvimy namuorceci / Pesynemamut 00yuenus / Learning outcomes
Kypcrbl CoTTI asiKTaFaHHAH keiiin | Ilocsie ycmemHoro 3aBepmenusi kKypca | After successful completion of the course,
olriMmasymbLIap odyuarommecst OyayT students will be

-arpapJiblK CEKTOp/a KOJIAHBUIATBIH IH(PIIBIK
xyhenepai (Smart Farming Systems), AKT

HEri3iHAeri TEXHOJOTHSIApAbl JKOHE  aybll
IapyaniblUIbIFbI OH/IIpICIHE
aBTOMATTaHABIPHUIFAH Kyiienep MEH
POOOTOTEXHUKAHBI JAMBITY/IbI OLITY;

-CaHJIBIK TEXHOJIOTHUsIAp MeH cMapT
TEXHOJIOTHSIHBI ~ €TIHIIUIIKKE KOJIlaHa Oy,

onapabl Oarajiay >KOHE albIHFAH HOTHXKeNep.i
FBUIBIMU-3€PTTEY MaKcaThbIH/a Malijanana ouy;
-)KacaHJbl ~ MHTEJJIEKT  HETI3IHJe  aybll
HiapyambUIbIFbIHIA OHAIPICTI Oackapy oaicTepi
MeH IIenriMaepAl Koaay Kyhenepin MeHrepy.

-onpeenaTh IUQPpPOBbIe cUCTeMbl (Smart
Farming Systems), Texunosoruu Ha 6a3e UKT,
UCIIOJIb3yeMbIE B arpapHoOM CEKTope W
Pa3BUTHUEC AaABTOMATU3UPOBAHHBIX CHUCTEM H
pPOOOTOTEXHUKH B  CEIbCKOXO3SHCTBEHHOM
MIPOU3BOJICTBE;

- HKCIOJb30BaTh IU(PPOBBIE TEXHOJOTUU U
YMHYKO TEXHHUKY [UIl BEICHUSA CEJILCKOIO
XO3S1CTBA, OICHHBATh WX W UCIOJIB30BaTh

ITOJIYUCHHBIC PE3YJIBTAThI B
HCCICIOBATCIIbCKHUX LCIIAX

-IIPUMCHATH METOJBI YHpaBJICHUA
NpOU3BOJACTBOM U  CHUCTCMBI IOAACPIKKU

TIPUHATHA pCI_I_ICHI/Iﬁ B CCJIIbCKOM XO3$II>1CTBC,
OCHOBAHHBIC Ha UCKYCCTBCHHOM MHTCJIJICKTC.

-know digital systems (Smart Farming Systems),
ICT-based technologies used in the agricultural
sector and the development of automated systems
and robotics in agricultural production;

-be able to use digital technologies and smart
technology for farming, evaluate them and use the
results obtained for research purposes;

-master production management methods and

decision support systems in agriculture based on
artificial intelligence.

Kypcmuiy kvickawa mazmynot / Kpamkoe codepycanue kypca/ Course summary

TypakTel
pecypcrapasl

ayblUl  I[IApyallbLIbIFBI
YHEMIEY  TOcUIaepi.

YIIiH
aybLI

Pecypcocbeperaromiue MOJTXOTbI TSt

YCTOMYHMBOTO CEJIBCKOT0 XO35IMCTBA.

Resource-saving approaches for sustainable
agriculture. state and prospects of resource
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mapyambUIbIFbIHAA PECYpPCTapibl CaKTayablH
>Kar qanbl MEH OoJIalarel. Aybln
IapyauIbUIbIFBIHAAFBl  PECYPCTapAbl  YHEMJICY

KYHWENepIHIH THIMIUIIT. AYBUT IIapyalibUIBIFbI
OHJIIPICIHIC KOJJAaHBIIATBIH pecypcTap (TaburHu,
azaM JKOHE KapXKbUIBIK pecypcTap). Aybll
[IapYyallbUIBIFBIHAAFEl  PECYpC  YHEMJICHUTIH
TEXHOJIOTusIap, pecypcTrapsl yHEMJEY
TYPFBICBIHAH ~ LUQPIBIK  TEXHOJIOTUSIIAP]IbIH
aneyerti. Pecypc yHeMIeHTIH TeXHOJIOTUAIapAbI
Oaranay onicTeMeci. Aybut
IapyallbUIbIFIHAAFEl HUQPIIBIK TEXHOJIOTHSIIAp
YKOHE aKbLI/Ibl ayblI IapyalllbUIbIFbl TEXHUKACHL.
[Mudpablk  mapyamblIbIKTBIH ~— TEXHUKAJIBIK
Herizmepi.  JKeprimikTi  MeTeocTaHIUsUIap.
AdpodoTOo KoHE CIYTHUKTIK cyperrep. HakTsl
yakpITTarbl  JKydenep.  YIUKBIIICHI3  YIIy
anmaparrapbl  (¥¥A). 3aTTapablH  HMHTEpHETI
JKOHE MallWHAJIBIK OailaHbIC. Aybun
HIapyallbUIBIFBIHIAFEl  AKMApaTThIK — OacKapy
Kyuenepl. AKmapaTTel Oackapy KyWelnepiHiH
KJ1acCcU(UKaLUACHL. AybUI IApyallblIbIFbIHAA
KOJJaHy MbICANIapbl. OCIMIIK KoHE Mall
[IapyallbUIBIFBIHAA ~ aybll  IIapyallbUIbIFbI
KOCIMOPBIHAAPbIHA apHaNFaH OaraapiamMalibIK
KaMTaMachl3  €Ty. [TapyamslibIKTap1asbl
aknaparTel Oackapy QyHKusuiapsl. JKacannabl
MHTEJUIEKT. Kacanel UHTEJUIEKT
aHbIKTaMaJapbIMEH  TaHBICTBIpY.  JKacaHmabl
MHTEJUIEKT caJlaChIH/IaFbl 3epTTeyNepaiH
OaFbpITTapBhI. Aybul  mapyamrbUIBIFBIHIAFBI
MOJICJIBJICP  JKOHE  NMPAKTHUKAIBIK  KOJJIAHY.

COCTOSIHUE u NEPCIEKTHBBI
pecypcocOepekeHusi B CEIbCKOM XO03SHCTBE.
D¢ heKTUBHOCTH CUCTEM pecypcocOepeKeHHs
B CEJIBCKOM XO3SIICTBE. Pecypchl,
UCIOJIb3YEMBIE B CEJIbCKOXO3MCTBEHHOM

MPOU3BOJICTBE  (TMPUPONHBIC, JIIOJCKAE U
(uHaHCOBBIE pecypchl).
Pecypcocoeperarorue TEXHOJIOTHH B

CEeNTbCKOM XO3SIHICTBE, MOTEHIMANT MU(PPOBBIX
TEXHOJIOTUH c TOYKHU 3peHus
pecypcocOepexkenusi.  MeToauka — OLIEHKH
pecypcocOeperaromux TEXHOJIOTHH.
udpoBeile  TEXHONOTMH B CEIBCKOM
XO3SIICTBE U MIPUEMBI «YMHOT0» 3E€MJICIEIHSL.
Texnuueckue OCHOBBI uudpoBoro
3emyiefienus. MecTHplE METEOPOJOTHYECKHE
CTaHIMHU. ASPO- M CIIyTHUKOBBIE CHUMKH.
Cucremsl pealbHOrO BpeMeHH. becnnnoTHble
nerarenbHble annapatel (BIIJIA). MutepHer
Bellel M MammMHHasg cBsa3b.  CHcTeMbl
yhOpaBieHUs HHPOpMAMell B  CEIbCKOM
XO3SIICTBE. Knaccugukarus CUCTEM
yIIpaBIICHUS uH(popManuei. [Ipumepsr
UCIOJIb30BaHUS B  CEJIBCKOM  XO3SMCTBE.
[IporpamMmmHoe oOecrnieueHue
CEIbCKOXO3SIMCTBEHHBIX  IPEANPUATHA B
PacTeHHEBOICTBE U KUBOTHOBO/ICTBE.
@OyHKUMU ynpaBieHus HHopManueil Ha
bepmax. HckyccTBeHHBIN WHTEIJIEKT.
BBeneHne B ompeneneHuss UCKYCCTBEHHOTO
uHTeekTa. HampaBneHus uccieoBaHuil B
00JIaCTH  MCKYCCTBEHHOTO  HMHTEJUIEKTA.

conservation in agriculture. Efficiency of resource
saving systems in agriculture. Resources used in
agricultural  production (natural, human and
financial resources). Resource-saving technologies
in agriculture, the potential of digital technologies
from the point of view of resource conservation.
Methodology for assessing  resource-saving
technologies. Digital technologies in agriculture
and smart farming techniques. Technical
foundations of digital farming. Local weather
stations. Aerial and satellite images. Real-time
systems. Unmanned aerial vehicles (UAVS).
Internet of things and machine communication.
Information management systems in agriculture.
Classification of information management systems.
Examples of use in agriculture. Software for
agricultural enterprises in crop and livestock
production. Information management functions on
farms. Artificial intelligence. Introduction to
definitions of artificial intelligence. Directions of
research in the field of artificial intelligence.
Models and practical applications in agriculture.
Database. Classification of databases, application
in agriculture. Precision agriculture. Differentiated
fertilization and precision farming. Parallel
tracking/navigation systems. Use of unmanned
aerial vehicles (UAVs) in agriculture. Elements
and examples of precision dairy and beef cattle
farming. Agricultural automation and robotics.
Telemetry systems. Internet of things. Robotics.
Artificial intelligence. Autonomously controlled
agricultural machinery.
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Jlepexkop. Moamnimertep

KJIacCU(UKALMACHI, aybll [IapyalllbUIBIFBIHIA | CEILCKOM  XO3siiicTBe.  ba3pl  naHHBIX.
KongaHbutybl. HakTel aybin 1mmapyambuibiFbl. | Knaccudukanus 6a3 gaHHBIX, TPUMEHEHUE B
CapananraH YpbIKTaHIBIPY KOHE JI9J1 €TIHIIUTIK. | CENbCKOM  XO3siiicTBe. ToOuHOE  CelbCKoe
[Mapamnensai  OakpuUiay/HaBUTAIUS — KyHenepi. | xo3sicTBo. JuddepenimpoBanHoe BHeCEHUE
AyblUT mapyanbUIbIFbIHAA YIIKBIIICHI3 YIIATBIH | YAOOpeHui u TOYHOE 3emJiieieNue.
anmapattapael (¥¥A) maiinanany. Jon cyrri | [lapamiensHoe OTClieKMBaHUE / CHCTEMBI
JKOHE eTTi MaJl MIapyallbUIBIFBIHBIH 2JIEMEHTTepl | HaBuranuu. lcnonap3oBaHue OeCUIOTHBIX
MEH Mblcanjapbl. AyblUl IIapyallbUIbIFBIH | JeTaTenpHbIX anmnapatoB (BIIJIA) B ceabckom
aBTOMATTaHABIPY KOHE pPOOOTOTEXHHUKA. | XO3AUCTBE. DJIEMEHThl U MPUMEPHl TOUYHOTO

TeneMeTpusIbIK Kyuenep.
WHTEPHETI. PoGoTorexHuka.

HWHTCIIJICKT. ABTOHOMIII)I 6aCKapI)IJIaTI)IH aybll p06OTOT€XHI/IKa. TCJICMGTpI/I'-ICCKI/Ie CUCTCMBI.

mapyamblIbl'bl TCXHUKACHI.

KOPBIHBIH MOIIGJII/I U TPAKTUYICCKOC MNPHUMCHCHHUEC B

3aTTapI[I)IH MOJIOYHOT'O u MSACHOI'O CKOTOBOACTBA.
X(acaH,Z[bI ABTOMaTI/ISaHI/IH CEIbCKOI'O XO3siicTBA U

HNuTepuer BEIEH. Pobororexuuka.
HckyccTBeHHBIH  MHTEIEKT. ABTOHOMHO-
yhpasisiemas CEIbCKOXO3IHCTBEHHAS
TEXHHKA.

Hocmpexsusummepi / [locmpexsusumat/ Postrequisites

JIF3K | HUPJ{ | SRWD
bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager
Kammmon H.E. | Kammmos H.E. | Kalimov N.E.
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Ceby oHimoinizi men 0CimoOIiK wapyauivliviebl OHIMOEPIHIH canacvln dackapy / Ynpaenenue npooyKmueHoCmuvi0 HOCE6A U KA4eCmeom
pacmenuesodueckoii npodykyuu/ Crop productivity and crop quality management

Oky maxcamul / Yueonan yenv/ Purpose

Perrtenerin QakTopiapaplH CaHIBIK MOHACPIH
aHBIKTayFa YHpeTy (OHTalJIbl HapameTpliepiH
arpo(uTOLEHO31apPbIHBIH Ty3l1yi -
KambIpaKThIH OeTki KabaThl, (OTOCHHTE3MIIK
MOoTeHIMaN, (OTOCHUHTE3IH Taza ©HIMIUIIT,
TaMak JoHe T.0.) Oenrini Oip IIapyalIbLIbIKTa,
ericTe acThIK OHIMIUTITIHIH MYMKIH OOJIATBIH €H
YKOFaphl ICHTeHiH ajy YIIiH.

Hayunts  ompenensitb  KOJIWYECTBEHHBIC
3HAYCHUS PErynupyeMbIxX daxTopos
(popmupoBanue
arpoUTONEHO30BONTHMAIIBHBIX T1apaMeTPOB
— IUIOmAAM  JIUCTOBOW  IOBEPXHOCTH,
(DOTOCHHTETHYECKOT0 TIOTEHIMANa, YHCTON
MPOAYKTUBHOCTH (POTOCHHTE3a, MHIIA U JIp.)
IUISL TIOJyYCHUS! MaKCUMAaJIbHO BO3MOXKHOTO
YPOBHSI YPOKalHOCTH 3E€PHOBBIX KYJBTYp, B
YCIOBUSX KOHKPETHOTO XO3SiCTBa, MONS H
T.JL.

Teach to determine the quantitative values of
regulated factors (formation of agrophytocenoses
of optimal parameters — leaf surface area,
photosynthetic  potential, net photosynthetic
productivity, food, etc.) to obtain the maximum
possible level of grain yield, in the conditions of a
particular farm, field, etc.

Hamuiceci / Pezynomamol 00yuenusn / Learning outcomes

OKbimy
Kypcersbi CoTTI asIKTaraHHAH KeHin
oimiManymbLIap
-IOHA1  JaKbUAApABIH — MOPGHOOHOTOTHSIIBIK
epEeKILETIKTEpiH, ecy KOHE namy

EpEeKILEeNIKTEePIH aHBIKTAY; JAOH[I JaKbUIAAPAbIH
camacbl MEH OHIMAUIINIHE THUIMII ocep €Tyl
MYMKIH OCIMIIKTepJiH JaMybIHIAFbl HETI3T1
KE3eH/Iep.

- aJIblHFaH OHIMHIH OHIMIUIIT MEH callachlH
apTTBIPy  MAaKCaThIHJA  THIHAWTKBIIITAPIBI,
OCIMJIIIKTepAl  KOpFay KypajJapblH  THIMII
naiifaianyra 00JaThIH OCIMIIKTEP/IIH
JaMYbIHBIH (eHOIOTUSITBIK dazanapbiH
aHBIKTAY.

- THIHAWTKBIITAPIBIH, TepOULIUATEp MEH
GYHTHUIUATEPAIH d03alapblH  KOJJAAHY JKOHE
ecenTey oficTepin KOJIJIaHy; ocIMIIK

IMocae ycmemHoro
oO0yyaromuecsi OyayT
-ONpeaensaTh Mop¢oOHoIoruyecKHe
0COOEHHOCTH 3€pHOBBIX KYJbTYD,
0COOEHHOCTH B POCTE M Pa3BUTHU; OCHOBHBIE
OTallbl B Pa3BUTHUU paCTCHHﬁ, Ha KOTOPBIX
MOKHO 3((QEKTHBHO BIMATH Ha KayeCTBO M
MPOAYKTUBHOCTH 3€PHOBBIX KYJIbTYP.
-ONpeaensaTh (deHnonornyeckue

3aBeplIeHHsl Kypca

¢azbl
Pa3BUTHUSL PACTEHHM, TIPH KOTOPBIX Hambosee
s dexTuBHO MOYHO WCIIOJIb30BAThH
yaoOpeHus, CpeicTBa 3allUuThl PACTCHHH C
[IETTbI0  TIOBBIMICHHUS ypoOXash H KadecTBa
MOJTy4aeMON MPOAYKIIWH.

-MCIOJIb30BaTh  METO/bI

pacuera 103 ynoOpeHwHil,

MPUMEHEHUSI U
repOUIUIOB |

After successful
students will be
-know the morphobiological features of grain
crops, especially in the growth and development;
the main stages in the development of plants,
which can effectively affect the quality and
productivity of grain crops.

- be able to determine the phenological phases of
plant development in which fertilizers and plant
protection products can be used most effectively in
order to increase the yield and quality of the
products obtained.

- master methods of application and calculation of
doses of fertilizers, herbicides and fungicides;
skilfully determine the phases of application of
tank mixtures for vegetating plants.

completion of the course,
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OCIMIIKTepiHE COHKeC pe3epByap KOoCHalapbiH
KoJIaHy (ha3ayapblH meOep aHbIKTaY.

¢assr
o

(GYHTHIMIOB, YMEIO  OIpPEneNsiTh
PUMEHEHHUS 0aKOBBIX cMeceit
BErCTUPYIOUIMM PACTCHHSIM.

Kypcmoty Kbickawa mazmynut / Kpamkoe cooeprcanue kypca/ Course summary

OcCIMIIKTEPIIH KOpIIIaraH OpTaHbIH
PETTENIMEHTIH JKOHE PETTEeNeTiH (paKTOpiapbIHA
(KpUTy, BUIFAQNl, TaMakK, XapblK KoHE T.0.)
KakeTTimiri. TombIpak-KIMMAaTTBIK —OeeyaiH
OMOKIMMATTBIK KepceTkimTepi. Perrenveren
(bakxTopiapasiH (KbUTY, KapbIK, BUIFAI) O0IyBIH
€CKepe OTBIPBIN, JSHII JKOHE TEXHUKAIIBIK
JaKbUIIAp MEH COPTTApABIH CeOYiHIH BIKTHMAI
MYMKIHAIKTepl. OHIMIUTIK ACHTCHIH MICKTEHTIH
dakropnap. PerrteneriH KoHE pETTENIMEHTIH
daktopnapaeiH  Oomysl.  TLD  amy  ymiiH
PETTENIMEHTIH OHE PEeTTENeTiH (aKTOpIAPIbI
ecenrtey oficrepi. ©Op Typial ailMakTapaarbl
OMOKIUMATTBIK J>Karnaimapasl Oaramay. JloHmi
JAKpUIIAp MEH TEeXHUKAIBIK JaKbUIIAp IbIH
IIBIFBIMBIH OackapyabIH Keaen
TEXHOJIOTUSITAPBIH JKacay.

[ToTpebHOCTH pacTeHUll B HEPErYIUPYEMbIX U
perynupyeMbix (akTopax BHEIIHEH Cpelbl

(Teruto, Bnara, TWIO@, CBET W Jp.).
buoknmumaTideckne IMoKa3aTelu IOYBEHHO-
KIIUMAaTU4ecKOH  30HBL.  [loTeHIMambHbIC
BO3MOXXHOCTH  IIOCEBOB  3CPHOBBIX M

TEXHHUYSCKHUI KYyJIbTYp U COPTOB C YYCTOM

o0ecrieueHHOCTeN HEPETYyJIUPYEMBIX
(dakTopoB (Terio, cBer, Biara). MakTOpHI,
JMMUTHPYIOIIAE  YPOBEHb  YPOXKAMHOCTH.
Ob6ecneueHHOCTh peryJIupyeMbIMH u
HEeperyimpyeMeiMu  gakTopamu.  MeTosl

pacyera HEPEryJUPYyEMBIX U PETYIUPYEMBIX
¢bakTopos c 1enbio nonyyenus JBY. Onenka
OMOKJIMMATHYECKUX  YCIOBUH  pazIU4HbIX
PETHOHOB. PazpaboTka  omepanMoOHHBIX
TEXHOJIOTHI ISl YIPABIICHUS YPOKAWHOCTBIO
3€PHOBBIX Y TEXHUYECKUU KYJIBTYP.

The needs of plants in unregulated and regulated
environmental factors (heat, moisture, food, light,
etc.). Bioclimatic indicators of the soil and climate
zone. The potential of crops of grain and industrial
crops and varieties, taking into account the security
of unregulated factors (heat, light, moisture).
Factors that limit the level of yield. Availability of
regulated and unregulated factors. Methods for
calculating unregulated and regulated factors in
order to obtain a TLD. Assessment of the
bioclimatic conditions of different regions.
Development of operational technologies for
managing the yield of grain and industrial crops.

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequisites

JIF3K \ HUP/I SRWD
bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager
Kamumor H.E. ‘ Kamumor H.E. Kalimov N.E.
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Knumammuiy 032epyinin ayvliwapyauivlivlk 0HOIpic scyiienepine acepi /Bauanue uzmenenus Kiumama Ha CUCMeMbl CebCKOX03AUCMEEHHO20
npouszeoocmea/The impact of climate change on agricultural production systems

Oky maxcamul / Yueonan yenv/ Purpose

JlokTopaHTTapra KJIMMATThIH e3repyi
KarJalblHIa TYPAKThl a3bIK-TYJIK Kayilci3miri
MEH aybUl MIapyallbUIBIFEIH KaMTaMachl3 eTyre
OaFbITTAIFAaH AJJBIHFBI KAaTapjbl 3epTTEysep
KYprisyre, aybUI [1apyanibUTBIFbIH/A
TYPaKTBUIBIKTBI KaMTaMachl3 €Ty MaKcaTbIHa
KIIMMATTBIH ©3TepYiHIH CaHJIBIK JKOHE CaIlajbIK
aCTeKTUIepiH 3epTTeyliH 3aMaHayHu odiCTepiH
KOJIJJaHyFa YUPETY

Hayuuts JIOKTOPaHTOB HPOBOJUTH
NIepeIOBbIE MCCIIEI0BaHMs, HAIIPaBJICHHbIE HA
obecrieyeHne yCTOMUMBOM
IIPOOBOJILCTBEHHOM 0e3011aCHOCTH u
CEIBCKOT0 XO3SIHCTBA B YCIIOBUAX U3MCHCHUA
KJIUMaTta, MPUMEHATh COBPEMEHHBIE METOMbI
HCCIIEN0BAHUMN KOJIMYECTBEHHBIX "
KayeCTBEHHBIX aClEeKTOB MU3MEHEHHs KIMMara
C Lenbpl0 o0ecredyeHuss YCTOMYMBOCTH B
CEJIbCKOM XO035HCTBE

To teach doctoral students to conduct cutting-edge
research aimed at ensuring sustainable food
security and agriculture in the face of climate
change, apply modern research methods of
quantitative and qualitative aspects of climate
change in order to ensure sustainability in
agriculture

Okbimy

Hamuoceci / Pesynemamot 06yuenus / Learning outcomes

Kypcrsl COTTI asKTaFAaHHAH Keilin
OimiManymbLIap

- KJIMMATTBIH €3repyl CallapblHbIH a3bIK-TYIIK
Kayilci3airine ocep eTyAiH O3bIK  ojicTepi

Typajbl OUTy: KIMMAaTTBIH €3repyl >KarJaibIHaa

aybL1 [IapyanbUIbIFbIMEH 0aiiIaHBICTHI
SKOHOMUKAJIBIK KayiNnTep;
- 3eprreyiepre HeTi37eNTeH OCIMTIK

[IapyallbUIBIFEl MEH Majl IIapyallbUTbIFbIHBIH
SKOJIOTHSUIBIK ~ Kayilci3  eHIMIEpiH  eHAIpY
KYWECIH KIMMATTBIH ©3TepyiHIH KOJaHChI3
canapiapbiHa 6eiimzeit Oiny;

- aypUl INapyamIbUIBIFBIHAA  OPHBIKTBUIBIKTHI
KaMTaMmachl3 €Ty  MakcaTblHAa  KelIeHIl
3epTTeyIiep, OHBIH  IIIIHJE MTOHAPAJIBIK
3epTTeyJep JKYPrizy OIICTEpiH MEHrepy >KoHe
KJIMMATTBIH ©3repyiHIH CaHJbIK JKOHE CcamnalbIK
acIeKTiJIepiH  3epTTeYiH  Kas3ipri  3aMaHFbl

IMocse ycmemHoro
o0yuarmuecs OyayT
- OIIpENENATh
BO3JEHUCTBUSA
KJIMMarTta

3aBeplIeHUs Kypca

MEePEIOBbBIE  METOJbI
MOCJIEACTBUI U3MEHECHHUS
Ha MPOJOBOJIbCTBEHHYIO
0€30MacHOCTh:  YKOHOMUYECKHUX  PHCKOB,
CBSI3aHHBIX C CEIBCKUM XO3SMCTBOM B
YCJIOBUAX U3MEHEHUS KIIMMATa;

-alaiTUPOBaTh ~ CHUCTEMbl  MPOM3BOJACTBA
9KOJIOTUYECKH  Oe30MacHOW  MPOAYKLUHU
pacTeHHEBOCTBA U KUBOTHOBO/ICTBA,
OCHOBaHHbIE Ha MCCIIETIOBAaHMSIX K

He6J'Ial"OHpI/I${THI)IM IMOCJICACTBUAM U3MCHCHU S
KJIMMara,

- HUCIIOJIBb30BaTh METOBI IIPOBCACHUA
KOMIIJICKCHBIX I/ICCJ'ICI[OBE[HI/II\/'I, B TOM YHUCIIC
TPpaHCOAUCHUITIIMHAPHBIC nu MNPUMCHATH

COBpPCMCHHBIC MCETOBbI HCCIIeTOBAHUM

After successful
students will be

- be aware of best practices for the impact of
climate change impacts on food security: the
economic risks associated with agriculture in a
changing climate;

- be able to adapt research-based systems for the
production of environmentally sound crop and
livestock products to the adverse effects of climate
change;

- master the methods of conducting integrated
research, including transdisciplinary ones, and
apply modern research methods for quantitative
and qualitative aspects of climate change in order
to ensure sustainability in agriculture.

completion of the course,
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o/IicTepiH KOJIaHy.

KOJMYECTBEHHBIX U KAUECTBEHHBIX ACIEKTOB
U3MEHEHMs KJMMaTa C Lelblo oOecredeHus
YCTOMYMBOCTHU B CEJIbCKOM XO3SIMCTBE.

Kypcmoty Kbickawa mazmynut / Kpamkoe cooeprcanue kypca/ Course summary

KiumarteiH e3repyl KarmalbIHAAFbl ©CIMJIK

LIapyallbUIbIFbI Kyhenepi. Kimmmartsig
©3repyiHiH AybUTapyanbuIbIK OHTIpIC
KyHenepine ocepi. KummarTelH ~e3repyiHiH

a3bIK-TYJIK Kayirncizzairine acepi. Pecypcrapmabl
TYpaKThl Taljgamany >koHe Oackapy (cy
pecypcTapsl, 3KOXyienep, Kepl Maiganany).
DKOJIOTUSIIBIK KAYiNci3 ©CIMAIK MIapyallbUTbIFbL.
AybIT IIapyamlbUIBIFBIHAA CYy PECYpCTapbiH
TYpaKThl TaijanaHy MXoHE Oackapy Ke3iHze
WHHOBAIMSUIBIK [Iapanapbl naiiganany (eHipiik
epeKuIeNikTepai eckepe OThIpbIN). "beiimuery
[IapaiapblHbIH ~ TYPAKTBHUIBIFBI MeEH Oarajiay
MPUHIMNTEP. ATPOIKOJOTHUSIIBIK Talgay >KOHE
arpoyagamadTTapIsl OHTAMIAHABIPY KOCTAPBIH
o3ipney. KnumarTelH e3repyl KargailbIHIarbl
TaOWFU-TIAPYalIbUIBIK ~ TOyeKenaepal Oaramay
(AOK wmpicanmapsinga). XKepai maiigananyabiy
SKOJIOTHSJIBIK KAayINTUIriH Oarayiay Heri3iHae

TOyeKeNnaep/Ii TOMEHJIETYTe OarbpITTaIFaH
WHHOBALUSIIBIK ic-Tmapanmap bt Tanaay.
ArposKkoxyienepain OHIMJILTITIH
TYpPaKTaHIBIPYABl  JKOHE  Kazipri  3aMaHFbI
SKOJIOTUSIIBIK ErHIITIK meHOepine
OMOAyaHTYPJIUTIKTI ~ CaKTayJbl KamMTaMachl3

eTeTIH Iapaiap.

CucrteMbl pacTEHHEBOJICTBA B  YCIOBHSX
M3MEHEHHMS KIMMaTa. BansHue Hn3MEHCEHHS
KJIMMaTa Ha CHCTEMBI
CEJIbCKOXO035HCTBEHHOTO POM3BOJICTBA.
Bnusaue U3MCHEHHS KJIMMaTa Ha
HPOJOBOJIBCTBEHHYIO 0€3011aCHOCTb.

YcToliunBOe HMCHONB30BaHUE W YyMpPaBICHHE
pecypcamu (BOAHBIE PECYPCHI, SKOCHCTEMBI,
3eMJICIIONIb30BaHKE). DKOJOTUYECKH
Oe3omacHoe pacTeHUEeBOICTBO.
Hcnonb30BaHWe WHHOBALIMOHHBIX Mep MpH
YCTOHYMBOM HCITOJIb30BAHUN W YIIPABICHHUH
BOJHBIMU pPECypcaMu B CEIIbCKOM XO3sICTBE
(c yderoM peruoHalbHBIX OCOOEHHOCTEN).
«ITpuHIMOBI ~ YCTOMYMBOCTH W OLICHKH
aNaNTUBHBIX ~ Mep.  ATPOIKOJOTHUECKHIA
aHaIM3 W pa3paboTKa ITUTaHa ONTUMM3AIUU
arponasamagToB. Onenka  MOPHUPOAHO-
XO3SICTBEHHBIX PHCKOB B YCIIOBUSX M3MCHHS
kmumara (Ha npumepax AIIK). Ananmms
WHHOBAIIMOHHBIX MEPOTPHUSITHIA
HampaBJICHHBIX HAa CHIDKEHHE PHUCKOB Ha
OCHOBE OIIEHKH HKOJIOTHYECKOH OIMaCHOCTH

HCIIOJIb30BAHUS 3eMeEb. Meppsl,
oOecreunBaroIe CTAaOWIIN3AIUIO
MIPOYKTUBHOCTH arpodKOCUCTEM 31

COXpaHEeHHe OnopazHoOOpa3usi B paMKax
COBPEMEHHOI'0 IKOJIOTMYECKOT0 3eMIIE/IeNusl.

Crop production systems under climate change.
Impact of climate change on agricultural
production systems. Impact of climate change on
food security. Sustainable use and management of
resources (water resources, ecosystems, land use).
Ecologically safe crop production. Use of
innovative measures in the sustainable use and
management of water resources in agriculture
(taking into account regional specifics). “Principles
of Sustainability and Evaluation of Adaptive

Measures. Agroecological analysis and
development of a plan for optimizing
agrolandscapes. Assessment of natural and

economic risks in the context of climate change (on
the examples of the agro-industrial complex).
Analysis of innovative measures aimed at reducing
risks based on the assessment of the environmental
hazard of land use. Measures to ensure the
stabilization of the productivity of agroecosystems
and the conservation of biodiversity within the
framework of modern ecological farming.
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Iocmpexsusummepi / [locmpexsuszumwt/ Postrequisites

JIF3K | HUPJ{ | SRWD
bazoapnama sicemexuici / Pykosooumenw npozpammut/ Programme manager
Kamumosn H.E. | Kamumosn H.E. | Kalimov N.E.
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