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Preface

Under Erasmus+ project Enhancement of Postgraduate Studies on Sustainable Agriculture and Future
Farming Systems (SAGRIS) 4 modules are being developed as a joint action of higher education
institutions in the Russian Federation, Republic of Kazakhstan, Poland, Czech Republic and Germany and
supported by national research and education authorities. The purpose of the modules is to encourage
graduate students to explore and investigate issues of sustainable agriculture in important disciplines that
reflect the challenges of the 21st century in both their respective subject areas and in their research.
Through the study of the issues and a variety of educational resources, we believe that this material will
serve as a basis and an occasion for discussion and deeper reflectionon the following modules:

Module 1: SMART Agriculture and Digitalisation

Module 2: Crop and Livestock Systems under Climate Change

Module 3: Advanced Methods of Scientific Working

Module 4: Transdisciplinary Research Methods for Sustainable agriculture

The modules will be implemented in all participating universities in Russia and Kazakhstan with the
involvement of a wide range of faculty members. Therefore, in addition to the module summaries that
outline the scope, content, and structure of each module, additional materials and resources for teaching
and implementing the modules have been compiled to provide aids (tools) and facilitate faculty work.

This compilation was developed by the members of the working group for Module 2 listed in the Appendix
under the supervision of Michal Lostak/ Czech University of Natural Sciences, Prague, Czech Republic,
Olga Altaeva/ V.R. Filippov Buryat State Agricultural Academy, Ulan-Ude, Russia, Indira Aitzhanova/
Kostanai RegionalUniversity named after A. Baitursynov, Almaty, Kazakhstan. A. Baitursynov, Kostanai,
Kazakhstan.
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lNpeaucnoBue

B pamkax npoekta Erasmus+ "CoBepLueHCTBOBaHME MNOCMEBY30BCKOro obpasoBaHua B obnactm
YCTOMYMBOrO CEbCKOro Xo3ancTea u arpocuctem byayuiero” (SAGRIS) paspabatbiBatotcs 4 mogynsi Kak
COBMECTHasi aKkuus BbICLUMX Y4ebHbIXx 3aBegeHun Poccunckon depepaumn, Pecnybnukm KasaxcraH,
Monbwwn, Yewckon Pecnybnukn n FepmaHMm 1M nNpu noggepXke HauuoHanbHbIX OpraHoB B o6nactu
Hay4HbIX UCCredoBaHU u obpasoBaHus. Llenb mogynen CTMMynvpoBaTb acnMpaHTOB Ha WM3yveHue U
nccnegoBaHue BOMPOCOB YCTOMYMBOTO CEMbCKOrO XMN3AWCTBA MO BaXKHbIM OMCLUMMANMHAM, OTpaKaloLmMmMm
BbI30Bbl 21 Beka Kak B COOTBETCTBYIOLLUX NpeaMeTHbIX 00nacTtsx, Tak u B uccnegosaHmax. C nomMoLLlbo
N3y4yeHus BOMPOCOB N pa3HOOOpa3Hbix obpa3oBaTerbHbIX PECYPCOB Mbl HaAeeMmcsl, YTO STOT Martepuarn
MOCINY>XUT OCHOBOW M MOBOAOM Afsl ANCKYCCUIA U Bornee rnyboKux pa3mblLLNIEHWIA:

Mogynb 1: SMART-cenbckoe X034nCTBO U LmdpoBM3aumns
Mogynb 2: Cuctembl pacTEHMEBOACTBA M XXMBOTHOBOACTBA B YCIOBUSAX U3MEHEHUS KNUMaTa
Moaynb 3: NepenoBbie MeToAbl Hay4YHOW paboThl

Moayne 4: TpaHcoucumnnMHapHble MeTOAbl WCCnegoBaHWW B WHTEpecax YCTOMYMBOIO CeribCKOro
X03ANCTBa

Moaynwn 6yayT BHegpeHbl BO BCeX ydacTByoLmx By3ax Poccuu n KazaxctaHa ¢ npvBneyeHMeM LUMpoKoro
Kpyra npodeccopcko-npenogaBaTenbckoro cocrasa. B cBaA3nm ¢ 9Tum, B AONOMNHEHME K KpaTKUM
onvcaHvuam moayrnen, B KOTOPbIX n3naratTcsa cpepa oxBaTa, CoaepaHue U CTPYKTypa KaXaoro Moayns,
ObInn cocTaBreHbl AONONMHUTENBHbIE MaTepuarnbl U pecypcbl AN NpenogaBaHns 1 peanv3aumn mogynen
C Uenblo npegocTaBneHns nocobui (MHCTpPyMeHTanbHbIX CpeactB) W obnerdyeHuss paboThbl
npenogasaTenen.

HaHHas komnunaums Gbina paspaboTaHa uneHamu pabodert rpynnbl MO MOAYMNH 2, NEpPeYNCrIEHHbIM B
npunoxexHuu, nop pykosoactsom Muxansa lNowTaka/ Yelwckuii yHUBEpCUTET eCTeCTBEHHbIX Hayk, [para,
Uexusa, Onbru Antaeson/ BypsTckas rocyaapCTBeHHasi CenbCKOXO3SNCTBEeHHas akagemus umeHu B.P.
dununnosa, r. Ynan-Yas, Poccusa, NHaupel AnmxaHoBow/ KocTaHamcKknii perMoHanbHbI - yHUBEpCUTET
um. A. BantypcblHOBa, r. KoctaHan, KasaxcTaH.
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|. The intention of the module

The objective of Module 2 Crop and Livestock Production Systems under Climate Change is to develop
top-level beginning experts in the study of climate change impacts on agricultural production systems,
food security, sustainable resource management, environmentally sound crop and livestock production
systems and related animal welfare.

Graduate / doctoral students will explore cutting-edge modern theories and research methods aimed at
enhancing crop and livestock systems resilience in the context of contemporary climate change.

Future novice experts will learn from the best practices in this area. The module design provides
interdisciplinary content and transdisciplinary approaches to study that will lead to abilities to conduct
independent and highly qualified research in crop and livestock production, recognizing the impact of
climate change on these systems.

Postgraduate / doctoral students will;

» acquire advanced knowledge on best practices for assessing the impacts of climate change on food
security: economic and social risks associated with agriculture facing climate change;

»aquire professional knowledge in forecasting and determining the impact of climate change on
production activities, productivity and sustainability of crop and livestock production systems

» know how to consider and evaluate science-based sustainable livestock production and animal welfare
systems in a changing climate, in order to maintain the safety of livestock products, taking into account
minimal economic risks

» know how to adapt research-based production systems for sustainable crops and livestock products to
the adverse effects of climate change tak make them resilient.

As a result of studying the subtopics of Module 2, interdisciplinary professional (academic and research)
content will be mastered, which will support the application of a competency-based approach to learning
using interdisciplinary links between the modules of the SAGRIS project “Enchancement of Postgraduate
Sudies on Sustainable Agriculture and Future Farming systems”. "This approach allows the transfer
ofknowledge, skills and abilities from one module of the project to another.
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|. 3ambicen moayns

Llenbto nsyyeHus mopyns 2 «CucteMbl pacTeHMEBOACTBA M XXMBOTHOBOACTBA B YCIOBUSIX WU3MEHEHUS
KnuMmaTay sBnsieTcss (QOPMUPOBAHME HaYMHAOLWMX 3KCMEPTOB BbICLUErO YPOBHSI MO M3YYEHUIO
BO3OENCTBUS  M3MEHEHMSI KnumaTa Ha CUCTEMbl  CENIbCKOXO3SINCTBEHHOrO  MPOM3BOACTBA, Ha
NpoaoBONbCTBEHHYO ©€30MacHOCTb, Ha YCTOMYMBOE YyrpaBlieHMe pecypcamu, Ha  3KOSOrM4ecku
6e3onacHoe Npou3BOACTBO MPOAYKLMM PAacTEHMEBOACTBA W HA YCTOWUMBBLIE CUCTEMbI XXMBOTHOBOACTBA U
CBsI3aHHOE C 3TMM Gnaronony4me }XUBOTHbIX.

ACI'II/IpaHTaMVI/,D,OKTOpaHTaMVI 6yﬂ,yT n3yvyeHbl nepenoBble COBpPEeMEeHHble Teopun U nepenosbie
coBpeMeHHble MeToadbl uccnenoBaHud, HanpasJieHHble Ha pa3Butne cuctem pacteHmeBsoactea u
XMBOTHOBOACTBA B YCINOBUAX COBPEMEHHDbIX KIMMaTUYECKNX N3MEHEHNN.

Byaywne HaumHaowme akcnepTbl 6yayT y4UTbCA Ha NpMMepe NyylinMX NPakTUK B AaHHOM HanpaBrieHuu.
PaspaboTka mMogynsi npegycMatpuBaeT MeXAMCUMNIIMHAPHOE COoAepXaHWe W TPaHCAWUCLMNIMHAPHbLIE
noaxoabl K M3y4eHWo, KOTOpble MpuBeAyT K HaBblkaM  MPOBEAEHUS  HE3aBUCUMbIX U
BbICOKOKBanNMMULMPOBaHHbLIX WCCMeaoBaHW B 06nacT pacTEHUMEBOACTBA M XKMBOTHOBOACTBA, C
npu3HaHWeM BO3AENCTBUS N3MEHEHNS KMMaTa Ha 3TN CUCTEMbI.

AcCnMpaHTbLI/QOKTOPaHTLI:

> npuobpeTaloT 3HaHNA O NepenoBbiX METO4aX BO3AENCTBUSNOCIEACTBUIN U3MEHEHNUS KMMMaTa Ha
NPOAOBONbCTBEHHYIO 6€30NaCHOCTL: 3KOHOMMUYECKMX M COLMAnbHbLIX PUCKOB, CBA3AHHBIX C CENbCKUM
XO35IMCTBOM B YCIOBUSIX UBMEHEHMSI KNUMATa;

P> nony4atoT NnpodeccroHanbHble 3HaHMs B 06racTy NporHO3npoBaHKs U onpeaeneHnst BMMSHUS
N3MEHEHNS KnMmaTa Ha NPOU3BOACTBEHHYIO AESTENBHOCTb, MPOAYKTUBHOCTbL M YCTOMYMBOCTL CUCTEM
pacTeHMEBO/ACTBA M XNBOTHOBOACTBA

> YMelT paccmaTpuBaTb U OLEHUBATb Hay4YHO-0BOCHOBAHHbIE YCTOWYMBLIE CUCTEMBI
)KMBOTHOBOZCTBA U Graronosnyyusi XXMBOTHbLIX B YCIIOBUSIX U3MEHEHUS KNMMaTa, C LieMNblo COXpaHeHUs!
6e30nacHOCTM NPOAYKLUN XXMBOTHOBOACTBA, C Y4ETOM MUHUMATbHbIX 9KOHOMUYECKMX PUCKOB

> YMmelT aganTupoBaTb CUCTEMbI MPOU3BOACTBA 3KOMOrMYeckn 6esonacHom
NpoayKUuMMpacTeHNEBOACTBA U XXMBOTHOBOACTBA, OCHOBAHHbIE Ha UCCNEAOBaHUSIX K
HeGnaronpusATHLIM NOCNEACTBUSIM U3MEHEHUSI KnMmaTa, YTobbl caenatb UX YCTONYMBBIMM.

B pesynbtate msyyeHusnogtem Mogynsa 2 6ygeT OCBOEH MeXOAUCUMMMMHAPHBLIA NPOdEeCcCMOHarnbHbIN
(y4ebHbIN 1 nccnenoBaTeNbCKUA) KOHTEHT, KOTOPLIA NpeaycMaTpuBaeT NpMMEHEHNE KOMNETEHTHOCTHOMO
nogxoda kK oby4yeHWo C WUCMONb30BaHMEM MEXOUCUUMIIMHAPHBIX CBSA3EW MeXZy MOAyNnsiMM MpoekTa
SAGRIS «CoBeplueHCTBOBaHME MOCMNEBY30BCKOW MNOArOTOBKM B cdepe YCTOMYMBOIO CerbCKoro
X035NCTBa U arpocuctem Oyayuiero». [laHHbIA Nogxon No3BONSET NEPEHOCUTL 3HAHUS, YMEHUST U HaBbIKU
13 04HOro Moaynsa nNpoekTa B ApYromu.
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lI. Design of the module

Module 2is composed out of three main parts (subtopics):

Subtopic 1 | Climate change impact on agricultural production systems

Subtopic 2 | Climate change effects on food security

Subtopic 3 | Sustainable resources management (water, ecosystems, land management)

Subtopic 4 | Environmentally friendly crop production (healthy agricultural products)

Subtopic 5 | Sustainable livestock systems and animal welfare
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[I. An3anH moayns

Mogynb 2 coOCTOUT U3 5 OCHOBHbLIX MOATEM:

** %
* *

*

*

*
*oy ke

Moaotema 1 | BrnvsiHne nameHeHus knumaTta Ha CUCTEMbI CENbCKOXO03ANCTBEHHOIO NPOM3BOACTBA

Moatema 2 | BnnsiHne nameHeHust knMMmara Ha NpoAoBONbCTBEHHY0 6e30MnacHOCTb

Moatema 3 | YcTonumBoe Ucnornb30BaHUe 1 ynpasneHme pecypcamu (BogHble pecypehbl, 9KOCUCTEMBI,
3eMr1enonb3oBaHue)

MoaoTtema 4 | Qkonornyeckn 6esonacHoe pacTeHMEBOACTBO

MogTema 5 | YcToM4YMBbBIE CUCTEMBI XXKMBOTHOBOACTBA M Briarononyyme >XMBOTHbIX
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[ll. Content of Sub-Topics and Units

The professional (academic and research) content of the module covers the acquisition of skills and
the study of agriculture in the context of climate change to ensure food security and sustainable
development in a changing climate.

Practical content of the module lies in the ability to identify and skillfully solve practical and
professional problems of crop and livestock production systems under conditions of climate change.

Interdisciplinary content of the module covers the process of mutual coordination of academic
disciplines in conditions of unified, continuous and holistic development in professional activity.

This module will explore the economic, environmental and social dimensions of sustainability:

*Climate change profoundly affects agriculture in all its aspects and is linked to sustainable
development as reflected in the UN documents on sustainable development;

«In all regions of the world, plants, animals and ecosystems have adapted to the prevailing climatic
conditions;

» Changing these conditions will affect them in different ways;

*The impacts of climate change can range from reduced yields and increased variability in some
regions to crop substitution and loss of agricultural biodiversity and ecosystem services n others;

*In many regions, agricultural production is already experiencing negative impact on climate change
resulting in economic loses and social problems.

Exam performances (preconditions for allocation of credit points)

Typeandduration (min)/ Share in %

A pass for a course with assessment (RU) | 60% (current assessment): 40% (exam)
(60 min.), oral answers to

guestions/answers / case studies project

presented

Exam (RK) (60 min.), oral answers to
guestions/case studies project presented

To be determined by the university To be determined by the university

Organization

Responsible for the module
Olga Altaeva - 2, 4 subtopics
Indira Aitzhanova — subtopics 1,3,5;
Module type Regularcycle/ Each semester or | Duration
annually
Compulsory Once for each enrolled PhD | 1 term (RU) and 1%t tremester
students according to a | (RK)
curriculum
Admission equirements Workload Presence on semester week
hours/ (including academic) hrs
According to preconditions for 4 ZET = ECTS, a week
for the module study ECTS =30 hrs (RU, RK)
Workload
4 ZET=ECTS x 30 hrs = 120 hrs — General workload to be further dictriburted (RU, PK)
Presence/Contact Individual work
(lectures, laboratory works, practical studies) (Task or group work, self-study)
60 hrs./ 50% 60 hrs. / 50%
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lll. CopepxaHue noaTemM N eAMHULbI U3MEpPEeHUs

MpodeccnoHanbHoe (akagemmnyeckoe M UccrneaoBaTeNnbCKOe) coaepaHue MOAyns OxBaTbiBaeT
npruobpeTeHne HaBbIKOB M M3YYEHUS CENbCKOrO XO3ANCTBA B KOHTEKCTE M3MEHEHUs KnumaTta Aans
obecneyeHns NPoOAOBONbCTBEHHON 6E€30MacHOCTN U YCTOWYMBOTO PasBUTUS B YCITOBUSX U3MEHSIOLErOCs
KnumMara.

MpakTuyeckue copgepxaHve MoAyns 3aknoyaeTcs B CnocobHOCTU onpedensTb U yMeno pelaTb
npakTudeckme u npogpeccrmoHanbHble npobnemMbl CUCTEM pacTEeHMEBOACTBA W XKMBOTHOBOACTBA B
YCMOBUAX N3MEHEHNS Knumara.

MexgncumnnvHapHoe cogepXaHue MoAyns OXxBaTbiBaeT NpoLecC B3aMMHOW KoopAuHauuu
y4eBHbIX ANCLUMMINH B YCIOBUAX €4MHOr0, HENPEPLIBHOMO U LIENOCTHOrO pasBUTUS B NpodeccMoHanbHom
AeATenbHOCTL.

B astom mogyne 6yayT wu3ydeHbl 3KOHOMMWYECKME, SKOMOMMYeckMe W couuarnbHble acnekTbl
YCTOMYNBOCTH:

* UI3MEHEHWEe KnmmaTa KOpeHHbIM 06pa3om BNUSIET Ha CENbCKOE XO3MCTBO BO BCEX €ro acnekrax u
CBSI3aHO C YCTOMYMBLIM pa3BuUTUeE, OTPaKEHHOM B AOKYMEHTax no yctonynsomy passutunio OOH;

* BO BCEX perMmoHax Mupa pacTeHWUsl, XMBOTHble W SKOCUCTEMbl afanTMpoBanucb K
npeobnagaowmnm KNnMMaTU4eCKUM YCrioBUSIM;

* UIBMEHEHME 3TUX YCMOBUIM NOBMMSAET HA HUX NO-Pa3HOMY;

* BO3OENCTBME W3MEHEHWs KvMMaTa MOXEeT BapbMpOBaTbCH OT CHWXEHUS YPOXaWHOCTU U
MOBbLILIEHHOW  W3MEHYMBOCTM [0  3aMeHbl  CEeNIbCKOXO3SINCTBEHHbIX  KynbTyp M MoTepu
CenbCKOX035MCTBEHHOrO B1opasHoobpasnsa N 3KOCUCTEMHbIX YCAYT;

* BO MHOTMX permoHax cenbCKOX03NCTBEHHOE NPON3BOACTBO YXKE MUCMbITbIBAET 3TO HeraTMuBHoOe
BMUSHUE M3MEHEHMS KNnMaTa, NpMBOAsLLEee K 3KOHOMUYECKMM NOTEPSAM M coumarnbHbiM npobnemam.

ATTecTaums no Mogymnio (YCrnoBms Ha4ncneHns 3adveTHeIx 6annos)

doma n AnMTenbHOCTb (MUHYT) [onsa B %

3adeTt ¢ oueHkon (PP) (60 muH.), otBeTbl | 60% (Tekywas oueHka): 40% (ak3ameH)
Ha Bonpockl/peLLeHne Kelc-3aaad
Ok3ameH (Kas) (60 mwH.), oTBeTbl Ha
BONpPOChHI/peLleHne Kerc-3agad

byneTt onpegeneHo By3oM BygeTt onpegeneHo By3oM

OpraHusaums

OTBETCTBEHHbIE 3a MOAYIb
AntaeBa O.A. — 2 n 4 noaTemsbl
AnmxkanoBa WN. — 1,3,5 nogTtemsbl

Tun moayns PerynapHocTb OnutensHOCTb
O6sna3aTenbHbI Mo Kaxkgomy Habopy | 1 cemectp (P®) wm 1
obyvatowmxca 1 pa3  no | TpumecTp (Kas)
y4yebHOMY nnaHy

TpeboBaHus k abUTypueHTy O6was TpygoemkocTb Mogynsi | KoHTakTHbIe (B T.4.
TpeboBaHus K  abUTYpUEHTY | B 3a4e€THbIX eAnHMLax akagemmyeckme) vyachl B
npeobaBnaAlTCas Ha  ocHose | 4 3.e. ECTS, Henernwo
npegBapuTenbHbiX ycrnosun ansa | roe ECTS = 30 akageMuyecknm

n3yyeHus moayns yacam (P®, KaszaxcTtaH)

O6wasn TpygoeMKoCcTb MoayIs
4 3.e. ECTSx 30 akag. yacoB = 120 akag. 4acoB — oOwas TPyLOEMKOCTb C MOCMeAyHLNM
pacnpegeneHvem (P®, KazaxcrtaH)

KoHTakTHbIe (B T.4. ayAUTOpPHbIE) UHaguBnayanbHas paboTa (BbiNOMHEHNE 3a4aHNUN,
(nekumu, nabotaTopHble, NpakTU4eCcKue) rpynnoBasi U camocTosATenbHasa paboTa)
60 4./ 50% 60 4. /50%
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1. Climate change impact on agricultural production systems

The purpose of this sub-topic isto know research methods and methodology; understand the
algorithm of interaction and functioning of crop and livestock systems under climate change conditions; be
able to identify and skillfully solve practical and professional problems of crop and livestock systems under
climate change conditions; apply methods and tools to study the system of food security and sustainable
development under conditions of climate change; collect, analyze and interpret data on food security,
production of environmentally safe crop and livestock products, resource management and sustainable
crop and livestock systems; test results and implement in model predictive scenarios.

Learning outcomes

Competence 1 (C1)

PhD students are able to conduct complex research including transdisciplinry and use modern research
methods addressing qualtitative and qualitative aspects of climate change with a view of promoting
ahricultural sustainability.

Knowledge 1 (C1K1)
PhD students know current state of the current (comtemporary) problems of climate change impact on
agricultural production systems;

Knowledge 2 (C1K 2)
PhD students know transdisciplinary research on the impact of climate change on agricultural systems

Skills (C1S1)
PhD students are able to objectively analyze contemporary scientific advances in research and apply
sustainability elements in research;

Skills 2 (C1S2)
PhD students are able to solve research and practice problems, including transdisciplinary areas, and
support the sustainability of agricultural production systems.

Competence 2 (C2)
PhD students are able to develop and implement techniques and models for sustainable development of
crop and livestock production systems to ensure food security in the context of climate change.

Knowledge 1 (C2K1)
PhD students know innovative methods and models for sustainable development of crop and livestock
production systems;

Knowledge 2 (C2K2)
PhD students know priority strategies and tactical solutions of scientific research and practical tasks in the
agricultural production system under conditions of climate change.

Skills 1 (C2S1)
PhD students are able to critically assess climate change impact on agricultural production;

Skills 2 (C2S2)
PhD students are able to implement research results to ensure food security in the face of climate change.
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1. BnusaHue Nn3MeHeHus KnumaTta Ha cCuctTembl
CeNbCKOXO3ANCTBEHHOIO N pounssoancTBa

Llens gaHHoOM noaTembl — 3HaTb METOAbl U METOAOJSIOTUID UCCIeAOBaHUs; MOHUMaTb anroputm
B3aMMOAEWNCTBUST 1 (PYHKLUMOHMPOBAHUS CUCTEM pPaCcTEHMEBOACTBA M KMBOTHOBOACTBA B YCMOBUSIX
M3MEHEHUS  KNUMaTa;, YMeTb BbISBNATb W KBaNM(PUUMPOBAHHO  pelwaTtb  NpakTuyeckne U
npodeccuoHarnbHble NPoGreMbl CUCTEM pacTeHWEeBOACTBA WU XXMBOTHOBOACTBA B YCMOBUSAX M3MEHEHMS
Knumara; NpUMEHsITb MeTOAbI U MHCTPYMEHTbI AN U3y4eHNUs cucTeMbl 06ecrnevyeHnst TPoa0BONbCTBEHHOM
6e30MacHOCTM M YCTOMYMBOrO PasBUTUS B YCIOBUSIX M3MEHEHUS KnvmaTa; cobupaTb, aHanuavMpoBaTtb U
MHTpenpeTnpoBaTh AaHHble B 06/1acTu NpoaoBosfibCTBEHOOM 6e30nacHOCTH, MPOM3BOACTBA SKOMOMMYECKM
Ge3onacHol NpoayKuMn pacTeHMEBOACTBA U XXMBOTHOBOACTBA, YNpaBIieHUs pecypcaMmu U YCTOMYMBLIMU
cMcTeMaMu pacTeHMeBOoACTBaA U XXMBOTHOBOACTBA; anpobmpoBaTh pesynbTaThl U BHEAPSATL B MOAENbHbIE
MPOrHO3HbIEe CLieHapun.

Pe3ynbtatbl 06y4yeHus

KomneTteHuus 1 (K1)

lMpoBOAMTb KOMMJIEKCHbIE WUCCREeAOBaHUsl, B TOM YUCMe TpPaHCOUCUWUMIIMHAPHbIE W MPUMEHSATb
COBpPEMEHHbIE MeTOAbl NCCIeJ0BaHNM KONMYECTBEHHbIX M KAYECTBEHHbIX aCNeKTOB M3MEHEHUS KnumaTa ¢
uenbto obecneyeHnss yCTOMYMBOCTU B CENbCKOM XO35IMCTBE.

3HaHue 1 (K131)
CoBpeMeHHOe COCTOSIHME akTyamnbHbIX Npo6nem BO3AEWCTBUMS W3MEHEHUs KnumaTta Ha CUCTEMbI
CEeNbCKOX035IMCTBEHHOIO NPON3BOACTBA;

3HaHue 2 (K132)
3HaHMe  TpaHCAMCUWUNIMHApHBLIX  UCCMNedOBaHWA MO  BO3AEWCTBUMIO  WM3MEHEHUs  KnuMaTta  Ha
CENbCKOX035IMCTBEHHBIE CUCTEMbI.

YmeHnus 1 (K1Y1)
OBbekTMBHO aHanM3upoBaTb COBPEMEHHbIE HayyHble [OOCTUXEeHUs B obnactu uccnegoBaHMn U
NMPUMEHSTb 3NEMEHTbI YCTOMYMBOCTU B UCCIIEA0BaHUSX;

YmeHus 2 (K1Y2)
Pewatb uccnegoBartensckme n npakTmyeckue 3agadv, B TOM YMCne B TPaHCAMCLMNIMHAPHBIX 06racTax un
nogaepKuBaTb YCTONYMBOCTb CUCTEM CEMNbCKOXO3MCTBEHHOrO NPON3BOACTBA.

KomneTteHuus 2 (K2)
CnocobeH paspabaTtbiBaTb M BHeApsiTb MNpUMEMbl M MOAENU YCTOWYMBOIO pPasBUTUS  CUCTEM
pacTeHMeBOACTBA U XXMBOTHOBOACTBA AN obecneyeHns NpodoBONbCTBEHHONW 6e30MacHOCTU B YCIOBUAX
N3MeHeHns Knuvarta.

3HaHue 1 (K231)
MHHOBaUMOHHBIE MpUEMbl M MOAENM YCTOMYMBOIO pa3BUTUS CUCTEM  pacTeHWeBOACTBaA MU
XVBOTHOBOACTBA;

3HaHue 2 (K232)
MpropuTeTHBIE CTPATEMMK U TAKTUYECKME PELLEHUS HAYYHO- UCCIIeA0BaTENbCKUX U MPAKTUYECKUX 3afay B
CUCTEME CENbCKOXO3SINCTBEHHOMO NPOU3BOACTBA B YCMOBUAX U3MEHEHUSA KNUMaTa.

Ymenus 1 (K2Y1)
KpuTnyecku oueHMBaTb BNMSHUE U3MEHEHMS KNMMaTa Ha CeNbCKOXO3AMCTBEHHOE MPOU3BOACTBO;

YmMeHus 2 (K2Y2)

BHeapsiTb pe3ynbTaTthl HayYHbIX MCCrefoBaHuii ans obecneyvyeHust NpoaoBObCTBEHHON 6e30nacHOCTU B
YCINOBUAX U3MEHEHUS KnMaTa.
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Structure of subtopic 1.

Climate change impact on agricultural production systems

Teaching/learning forms: lecture discussion, problem lecture, lecture-visualization, round table, seminar conference,
practice-oriented lesson, self-study

Methods of teaching/learning

Lecture-discussion - teacher-student interaction, free exchange of opinions is supported through activation
mechanisms in terms of ideas and views on the issue of climate change in the world and its impact on crop and
livestock production systems. The teacher should emphasize correct judgments and point out erroneous ones
Problem lecture-discussion utilizes planed presentation of scientific problems addressing the impact of climate change
on crop and livestock production systems which are analysed and disussed

When perceiving the material of the lecture-visualization in the form of natural, pictorial, symbolic images, students
transform oral and written information into a visual form, which contributes to the identification and systematization of
the most significant elements of the use of fertilizer systems in innovative resource-saving technologies for crop
cultivation in aridization of the climate.

Round table -discussion, discussion of opinions on ways who to adapt crop and livestock systems in the context of
climate change between students and teachers, as well as interested persons in this issue (other stakeholders)

The seminar-conference is held according to the scheme of ordinary conferences, students prepare a report (paper)
addressing the topic of environmental consequences of modern methods used in the agricultural systems, dividing it
into several sub-topics that cover a pre-defined topic-problem.

Practice-oriented lesson is a process of learning the educational program in order to develop students' practical skills
through the performance of real practical tasks, i.e. visits to enterprises, working with real case studies etc.
Preparation of a scientific article is a document summarizing the results of the selected research activities of the
author (a doctoral student).

Structure

Types of educational work (academic hours)

Contact work
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1.1. Global climate change and its impact on crop and 5

livestock production systems

1.2. Ways of adaptation of crop and livestock production
systems in conditions of climate change

N

1.3. Development of new technologies in crop and livestock 4
production taking into account climate change in the world

1.4. Research of climate change impact on crop and

livestock production systems (review of recent scientific 2
achievements)
1.5. Ecological consequences of modern methods when 5

used in the agricultural system

1.6. trategies and tactical solutions of scientific research
and practical tasks in the system of crop and livestock 4
production under conditions of climate change-

1.7. Peculiarities and prospects of application of fertilizer
systems in innovative resource-saving crop cultivation 2
technologies under climate change aridisation

1.8. Study of a model for sustainable development of crop 2
and livestock production systems

1.9. Implementation of research results to ensure food 4
security in the context of climate change
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Crpykrypa lNogremb! 1

BnusiHne u3MeHeHMA KnumaTa Ha CUCTEMbl CEJIbCKOXO3SIMCTBEHHOro
npousBoactBa

®opmbl npenogaBaHus/ 06y4eHUs: nekums —guckycens, npobnemHas nekums, nekums-sm3yannsaumns, Kpyribin
CTOf, CeMMHap-KoHdEePeHUMs, NPaKTUKO-OPUEHTUPOBAHHOE 3aHATNe, camocToaTeNnbHasa paboTta

MeToabl npenopgaBaHus/ obyyeHus

Jlekuusa-guckycens - B3aMMOAENCTBME MpenogaBaTens M yyaulerocsi, cBoboAHbIn OOMEH MHeHusaMMU, ugesmm n
B3rnsg4amMun no BOMNPOCY M3MEHEHWE Knumarta B MUPE U MOCNEACTBUS ero BMUAHUSA Ha CUCTEMbl PAaCTEHNEBOACTBA U
XMBOTHOBOACTBA. [penoaasaTtens A4OMKeH NOAYEPKMBATL BEPHbIE CYXXAEHNS 1 yKasbiBaTb HA OLUMBOYHbIE
MpobnemMHas nekuns-pacCMOTpeHWe B MOWCKOBOM MfaHe Hay4vHbiX MPOONeMBAVAHWUA WM3MEHEHWA KnuMmaTta Ha
CMCTeMbI MPOM3BOACTBA MPOAYKLNIA paCTEHNEBOACTBA W XXMBOTHOBOACTBA, aHaNM3 4aHHON TOYKM 3peHns

Mpy BoCNpuATMM MaTepuana NnekuMn — BU3yanu3auuv B BuAe HaTypalbHbIX, M300pa3nTenbHblX, CUMBOMMYECKNX
obpa3oB acnupaHTbl/4oKTOpaHTbl NPeobpasoBbIBAOT YCTHYIO U NMCbMEHHY0 MHopMaumio B BU3yanbHyto dopmy,
4YTO CMOCOBCTBYET BbIAENEHNIO U CUCTEMaTU3aLUN Hambornee 3HaYMMbIX ANIEMEHTOB NMPUMEHEHNS cUcTeM yaobpeHuin
B MHHOBALMOHHBIX pecypcocbeperatomin TeXHONOMMAX BO3AenbIBaHNSA CENbCKOXO3ANCTBEHHbIX KyNbTyp B YCNOBUAX
apuamsaumm knumara.

Kpyrnbii  cton- oOCyxaeHue, OUCKYCCUS MHEHWW Ha Temy MyTu ajantauum CucTeM pacTeHWeBOACTBaA MU
XVMBOTHOBOACTBA B YCIOBUSAX U3MEHEHUS Knumarta Mexay acnpaHTaMmu/QoKTopaHTamu u npenoasartenem, a Takke
3aMHTEepeCcoBaHHbIX L, B 4aHHON npobneme

CemuHap-koHepeHUUsi NPOBOAMTCS NO cxeme OBbIYHBIX KOH(EPEHLNIA, acnMpaHTbl/AOKTOPaHTbl FOTOBAT AOKMIas Ha
TEeMy 9KONormyeckue MocnefcTBusi COBPEMEHHbIX METOAOB MPU MUCMONb30BaHWN B CUCTEME CEeNbCKOro XO35IMCTBa,
pasgenss ero Ha HeCKOmNbKO MOATEM, OCBELLAlLLMX 3apaHee O4epUEHHYI0 TeMy-npobnemy.
MpaKTnka-opneHTMPOBaHHOE 3aHATUE- 3TOMPOLIECC OCBOEHMSA 0by4YaembiMn obpas3oBaTenbHON Nporpammbl C LEerbio
(HOPMMPOBAHNA Y HUX HABbLIKOB MPAKTUYECKOW AEATENbHOCTU 3a CYET BLIMNOMHEHUS UMW peanbHbIX MPakTUYeCcKuX
3ajad, TO eCTb Bble3da Ha NpeanpuaTva 1 T.4.

MogrotoBka Hay4yHOW CTaTbU-AOKYMEHT, PE3IOMUPYIOLWNIA pe3ynbTaTel NPOBeAeHNs BbIOpaHHOW MccnegoBaTernbCKon
AesATenbHOCTM aBTopa (JOKTOpaHTa).

Bugbl y4ebHon paboTbl (akageMmyeckne Yachl)

©
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1.1. 'ameHeHne knumaTta B Mupe u nocneacTtema ero 2
BINMUAHUA Ha CUCTEeMbl paCTeHneBoaCTBa N XMBOTHOBOACTBA
1.2. Myt apanTauumM CUCTEM  pacTEHMEBOACTBA U °

XMBOTHOBOACTBA B YCIIOBUAX U3MEHEHUA KnnMmaTa

1.3. PaspaboTka HOBbIX TEXHOMOMUI B pacTEHNEBOACTBE M 4
)KMBOTHOBOACTBE C Y4ETOM M3MEHEHMs1 KMMaTa B MUpe

1.4. NccnepoBaHns BNUSHUSA  M3MEHEHUMW KnumaTa Ha
CUCTEMbI MPOM3BOACTBA MNPOAYKUUA pacTeHMeBOACTBA W 2
XXMBOTHOBOACTBA (0630p NocnegHVx Hay4YHbIX JOCTUKEHWI)

1.5. Jkonormyeckne NocneacTBMs COBPEMEHHbIX METOO0B 2
npu ncnosnb3oBaHNN B CUCTEME CEJIbCKOro X03aMcTBa

1.6.CTpaTeFI/II/1 n TaKkTndyeckune peweHna Hay4HO-
nccnegoBaTenibCKUX WM MpakTUyecknx 3adady B CcCUCTeMe 4
pacTteHueBoacCTBa n XMBOTHOBOACTBA B ycnoBumax
M3MEHEHNA KnmmvaTta

1.7. OcoBGeHHOCTU W MNepcrneKkTUBbl MPUMEHEHUs] CUCTEM
yooGpeHnii B MHHOBAUMOHHBIX  pecypcocGeperaroLmi
TEXHOMOMUAX  BO3QENblBaHUA  CENIbCKOXO3SMCTBEHHbIX
KynbTyp B YCNOBUSIX apuamnsaumm knumaTa

1.8.VccnegoBaHve Modenu yCTOMYMBOrO pasBUTUSA CUCTEM 2
pacTeHMEeBOACTBA M XXMBOTHOBOACTBA

1.9.BHeapeHVe pesynbTaToB Hay4HbIX MCCnefoBaHUN Ans
obecnevyeHnss  MPOOOBOMLCTBEHHOW  6GesonacHocTM B 4
YCNOBUSIX U3MEHEHUs KnumaTa
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Enhancement of Postgraduate Studies Co-funded by the o
on Sustainable Agriculture and Future Farming Systems S A G R S Erasmus+ Programme L.

1.1. Global climate change and its impact on crop and livestock production
systems

Form of study/ teaching: Lecture - discussion
Contact hours 2 | Individual work (hours) |
Developers Aliya Baitelenova

Brief description of the training unit

Purpose of the training unit: Discuss the causes of climate change on a global scale, the relationship between the
direct and indirect negative impacts of climate change on crop and livestock systems, and the rationale for ways to
ensure sustainability in agriculture.

Justification of the choice of the form of conducting the lesson on the presented topic: A lecture-discussion is
necessary to understand the topic by discussing possible options, since the topic of climate change is quite discussed
in society. It is necessary to understand the scientifically sound reasons for this process and the consequences of its
impact on crop and livestock systemsby denying misinterpretations.

Annotation.In the course of the lecture there will be a discussion about the causes of climate change in the world,
presented by the teacher, the students will have an opportunity to express their own opinion on this issue, also there
will be a discussion about the consequences caused by climate change and their impact on crop and livestock
production systems. As a result of the discussion, the students will develop an unequivocal, science-based
understanding of the causes and types of climate change in the world and its effects on crop and livestock production
systems. The lecture deals with such agricultural sectors as crop and livestock production, which are subject to
changes under the influence of meteorological factors, pasture turnover, greenhouse gases and other climatic factors.
The scientific validity and reliability of the reasons given for climate change and its impact on crop and livestock
production systems are discussed.

Content

1. Study of the causes of climate change in the world and its consequences.

2. Analysis of climate change impacts on crop and livestock production systems.

3. Review of the results of comprehensive studies of the impact of the effects of climate change on crop and livestock
systems.

Literature/ available resources for students

I. Literary sources:

1. Budyko, M.1. (1980).Climate in the past and in the future. L.: Gidrometeoizdat.

2. Semenova, S.M. and other. (2012). Methods for assessing the effects of climate change for physical and biological
systems. Moscow: Gidrometeoizdat.

3. Korzun, V.A. (2012). Climate change: causes, forecasts, possible consequences for the world economy. Moscow:
IMEMO RAN.

4. Stupin D.Yu. (2020).The impact of change on agroecological systems. St. Petersburg: Lan.

Further resources for teachers:

1. Agriculture and climate change Challenges and opportunities at the global and local level Collaboration on Climate-
Smart Agriculture. (2019) Rome: Food and Agriculture Organization of the United Nations.

2. Dimeyeva, L., Sitpayeva, Gulnara, Sultanova, B.M., Ussen, K. & Islamgulova, A.F. (2015). High-Altitude Flora and
Vegetation of Kazakhstan and Climate Change Impacts. 1-48. 10.1007/978-3-319-12859-7_1.

3. Glantz, M. H. (2003). Climate Affairs: A Primer. Washington: Island Press.

4. Golosnoy, E., Esaulko, A., Belovolova, A., Ozheredova, A. (2019) Influence of methods and technology of nitrogen
fertilizer application in early spring fertilization on winter wheat productivity in arid zone of south of Russia.Engineering
for Rural Development, 386-390.

5. Hao, Jiming & Hu, Jingnan & Fu, Lixin. (2006). Controlling vehicular emissions in Beijing during the last decade.
Transportation Research Part A: Policy and Practice. 40. 639-651. 10.1016/j.tra.2005.11.005.

II. List of electronic databases and resources: www.isiknowledge.com; www.scopus.com; https://elibrary.ru/;
http://www.fao.org; http://www.mnr.gov.ru; http://www.ecocom.ru/arhiviecocom/officinf.html; meteorf.ru
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1.1. 'ameHeHne knnmaTa B MUpe n nocnencTena ero BliMAHNA Ha CUCTEMbl paCcTeHuneBOo4CTBa U
XMNBOTHOBOACTBA

dopma obydeHus/ Jlekuusa - guckyccumsa

npenogasaHus:

KoHTaKTHble yachl 2 | MnaneuayansHas pa6ota (Yackl) |
Pa3paboTumkn Aliya Baitelenova

KpaTkoe onucaHue y4ye6HOM eauHULbI

Lenb yye6HOM eanmHuubl: O6CyxaeHne NpuunH naMeHeHus knmuMaTta B rnobanbHoM maclutabe, B3aumocBa3un
NPOLIECCOB MPSIMOrO M KOCBEHHOIO OTPULATENbHOIO BO3AENCTBUS UBMEHEHWI KNMMaTa Ha CUCTEMbI
pacTeHNeBOACTBA U XXUBOTHOBOACTBA, 1 060CHOBaHWe nyTen obecneyeHns yCTOMYMBOCTM B CEMbCKOM XO35IMCTBE.
O6ocHoBaHue Bblbopa hopMbl NPOBEeAEHUA 3aHATUA B pamMKax NnpeAcTaBrneHHON TeMbl: Jlekuns-guckyccns
HeobxoAvMa Ans NOHUMaHWA TeMbl NyTeM 06CYyXAeHNA BO3MOXHbIX BAPMAHTOB, TaK kKak TeMa M3MeHeHWs Knumara
poctaToyHo obcyxpgaemas B coumyme, HeobXoAMMO NyTeM OTPULAHUSA HEBEPHBIX TONKOBaHWIA NOHATL HAay4YHO
060CHOBaHHbIE NPUYMHBI 4AHHOTO NpoLecca U NoCNeACcTBUA €ro BAWSAHWUSA Ha CUCTEMbI pacTeHNeBOACTBA U
XVBOTHOBOACTBA.

AnHoTaums. B xoge nekunu Begetcs obcyxaeHne npeacTaBeHHbIX NpenogasaTenem nNpuynH, BbidbiaoLwwmne
N3MEeHeHne KnMmaTta B MMpe, Npy 3TOM 4aeTcs BO3MOXHOCTb ClyllaTensM BbickadaTb COBCTBEHHOE MHEHWe No
AaHHOMY BOMNpOCY, Takke BeAeTCs ANCKYCCUs NO NOCNeACTBUAM, BbI3BaHHbIM BCNEACTBUN UBMEHEHUW KNuMaTa, 1 nx
BMMSHUIO HA CUCTEMbI PaCTEHNEBOACTBA U XXMBOTHOBOACTBA. B pesynbTaTe anckyccuu, y cnywarenen byaet
CchOpMMNPOBaHO OAHO3HAYHOE Hay4YHO 0BOCHOBaAHHOE MOHMMAaHWE MPUYMH U BUAOB U3MEHEHUS KumaTa B Mupe 1
NnocrneAcTBMIN €ro BUSIHUS Ha CMCTEMbl paCTEHMEBOACTBA M XXMBOTHOBOACTBA. Ha nekumm paccmaTtpumBaloTcs Takue
CenbCKOXO3ANCTBEHHbIE CEKTOPA, Kak pacCTEHMEBOACTBO M XMBOTHOBOACTBO, NOABEPraloLwmnecs NSMeHEHNsIM Nog,
BMMSIHMEM METEOoPOoNorM4yecknx akTopos, nactbumiieobopoTa, NapHMKOBBIX ra3oB 1 APYrnMX KIMMaTUYECKMX
akTopoB. PaccmaTtpuBaeTcs Hay4yHOCTb, 4OCTOBEPHOCTb, MPUBEAEHHBLIX MPUYUH NO M3MEHEHMIO KNUMaTa 1 BINSHUIO
€ro Ha cUCcTeMbl pacTEHMEBOACTBA M XMBOTHOBOACTBA.

CopaepxaHue

1. W3yyeHne NpuUYMH M3MEHEHWs KnMmaTta B MMpe 1 ero nocrneacTeui.

2. AHanu3 BAvSHUS NOCNEACTBUMA U3MEHEHWUIA KIMMaTa Ha CUCTeMbl pacTeHWEBOACTBA W XKMBOTHOBOACTBA.

3. O630p pe3ynbTaToB KOMMMEKCHBIX MCCNEAOBAaHNIA BIMSAHUS NOCNEACTBMI N3MEHEHWUI KNMMaTa Ha CUCTEMBI
pacTeHNeBOACTBA U XXMBOTHOBOACTBA.

Jlutepatypa/pgoctynHble pecypchbl Ans CTYAEeHTOB

I. JIutepatypHble NCTOYHUKK:

1 byakiko, M.N. (1980). Knumat B npownom un 6yaywem. J.:l'mgpomeTteounsaar.

2. CemeHoBa, C.M. u gp. (2012). MeToapl OLEHKM NoCreaCcTBUAN3MEHEHMAKNIMMaTaanadumandecknx n 6nonornyeckux
cuctem. M.: F'mgpomeTteounsgar.

3. Kop3yH, B.A. (2012). N3meHeHUs knumaTa: NpuUYmHbl, MPOrHO3bl, BO3MOXHbIE NOCNEACTBUSA At MUPOBOWN
3koHoMMKK. Mockea: IMOMO PAH.

4. CtynuH, [.10.(2020).Bnusinne nameHeHust Ha arpoakonoruyeckme cuctemol. CaHkT-MNetepbypr: JlaHb.

OononHutenbHble pecypcbl Aansd npeno.anaTeneﬁ

1. 1.Agriculture and climate change Challenges and opportunities at the global and local level Collaboration on
Climate-Smart Agriculture. (2019) Rome: Food and Agriculture Organization of the United Nations.

2.Dimeyeva, L., Sitpayeva, Gulnara, Sultanova, B.M., Ussen, K. & Islamgulova, A.F. (2015). High-Altitude Flora and
Vegetation of Kazakhstan and Climate Change Impacts. 1-48. 10.1007/978-3-319-12859-7_1.

3. Glantz, M. H. (2003). Climate Affairs: A Primer. Washington: Island Press.

4. Golosnoy, E., Esaulko, A., Belovolova, A., Ozheredova, A. (2019) Influence of methods and technology of nitrogen
fertilizer application in early spring fertilization on winter wheat productivity in arid zone of south of Russia.
Engineering for Rural Development, 386-390.

5.Hao, Jiming & Hu, Jingnan & Fu, Lixin. (2006). Controlling vehicular emissions in Beijing during the last decade.
Transportation Research Part A: Policy and Practice. 40. 639-651. 10.1016/j.tra.2005.11.005.

1. MepeyeHbanekTpoHHbIX6a3upecypcoB: www.isiknowledge.com; www.scopus.com; https://elibrary.ru/;
http://www.fao.org; http://www.mnr.gov.ru; http://www.ecocom.ru/arhiv/ecocom/officinf.html; meteorf.ru
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1.2. Ways of adaptation of crop and livestock production systems in conditions of climate change

Form of study/ teaching: Practical lessons

Contact hours 2 | Individual work (hours) |

Developers M. Ongayev

Brief description of the teaching unit

Purpose of the teaching unit is to acquaint with ways of crop and livestock production adaptation to
climate change

Justification for the choice of the form of the lesson on the presented topic: practical training is aimed at
studying and practical consolidation of the material on the problem.

Annotatopn: Practical lessons will cover adaptation strategy, adaptation problems, levels of adaptation,
decision-making on adaptation.

Attention will be paid to specific adaptation technologies. Examples of applying technologies of adaptation
to climate change conditions will be examined.

The main focus will be on the adaptation of crops to changing climatic conditions, improvement of climate
change observations, climate impact reduction and adaptation to changing climate.

Content:

Soil management.

Sustainable crop management.

Sustainable farming systems.

Sustainable livestock management.

Literature / available resources for students

1. Paptsov, A.G. et al. (2015). Adaptation of Agriculture in Russia to Global Climate Change. Moscow:
VNIIESH

2. Impact of climate change on livestock production, pasture management and adaptation technologies for
improvement and restoration of degraded lands. (2019). Bishkek.

3. Bryl, S.V. (2015). Adaptation of agriculture to global climate change. Nature Management, Ne 5, 83-87.

Further resources for teachers

1. Kolomyts, E.G. (2003). Regional model of global changes in the natural environment. M.: Nauka.

2. Ustimenko, E. A., Esaulko, A. N., Golosnoy, E. V.,. Korostylev, S. A., Ageev, V. V., Sigida, M. S.,
Gromova, N. V., Ozheredova, A. Yu., Lobankova, O.Yu, Grechishkina, Yu. A., Belovolova, A. A.
Voskoboynikov, A. V., Podkolzin, A. |, Sychev, V. G., Kutsenko, A. A.&Oleynikov, A. Yu.(2019).
Programming crop yields. Stavropol: AGRUS.

3. Semenova, S.M. et al. (2012). Methods for assessing the effects of climate change on physical and
biological systems. Moscow: Gidrometeoizdat.

4. Ageev, V. V., Esaulko, A. N., Sigida, M. S. &Lobankova, O. Y. (2018).The backbone of intensive
agriculture - crop rotations, fertilization, irrigation. Stavropol: AGRUS.
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1.2. My aganTauuM cuUcCTeM pacTeHMeBOACTBa U XMBOTHOBOACTBA B
YCNOBUSX U3BMEHEHUs Knnmara

dopma obyyeHus/ MpakTnyeckoe 3aHaTNE

npenoaaBaHus:

KoHTakTHble yachl 2 | WhavemayanbHas paboTa (4Yackl) |
Pa3paboTumkn M. OHraeB

KpaTkoe onucaHue y4ye6HOM eauHULbI

Ll,enb y‘-IGGHOIZ €auHNLbl. 3HAKOMCTBO C NnytTaMun apjantauun pacteHueBoaCcTBa U XKMBOTHOBOACTBA K
M3MEHEHUAM KnnmMmaTta

O6ocHoBaHne Bblbopa hopMbl NPOBEAEHUST 3aHATUS B paMKax NpeacTaBfeHHONW TeMbl — MpakTU4eckue
3aHATUA HanpaBJieHbl Ha N3y4eHne N NpakTn4eckoe 3akpenreHne matepumana no }J,aHHOVI npo6neme.
AHHOTaumAa: Ha npaktnyeckux 3aHATMAX OyayT paccMOTpeHbl BOMPOCHI CTpaTerMu agantauuu,
FIpO6J'IeMbI agantauunn, ypoBHM agantaunn, npnHATne pelJJeHVIVI no agantauun.

BWJ,eT yoeneHo BHUMaHWE KOHKPETHbIM aganTauMOHHbIM TEXHOJNI0rnMAM, pPacCMOTpPEHbl MpUuMepbl
NnpuMeHeHunsA TEXHONOrnmn agantauumn K ycrnoBunam nameHeHua Knmmarta.

OcHOBHOE BHUMaHMWe 6yp,eT yoeneHo Ha agantauuto CEeIbCKOXO3NCTBEHHbIX KynbTyp K U3MeHALWnmca
KnmMmaTn4yeckmm ycnosudam, cOoBepLUEHCTBOBAHUIO Ha6J'IIOLI,eHI/IVI 3a U3MeHeHuemM KinnmmaTta, CHUxXeHwme
BO3LI,eI7ICTBI/IF| KnumMmaTta n agantayuio K UsSMeHaArwemyca Knmmary.

CopepxaHue:

1. YnpaBneHve no4samu.

2. YcTonumBoe ynpaBneHne CenbCKOXO3SIMCTBEHHBIMY KyTbTypamu.
3. CuncTeMbl yCTOMUMBOTO 3emriegenusi.

4, YcTonumBoe BeAeHMEe XXMBOTHOBOACTBA.

Jlutepatypa/pgoctynHble pecypchbl Ans CTYAEHTOB

1. Manuos, A.l.m gp. (2015).AganTaunsa cenbckoro xosamctea Poccum k rnobanbHbIM U3MEHEHUSM
knumata. Mocksa: BHUMNICX

2. BnusiHMe UW3MEHEHUs KnumaTa Ha >XKMBOTHOBOACTBO, NAcTOWLLHOE XO3ANCTBO W afanTaumOHHbIe
TEXHOMOrMmM No yryyleHuo U BOCCTaHOBMNEHMIO AerpaampoBaHHbiX 3eMenb. (2019). buiukek.

3. Bpbib, C.B. (2015). AganTauma cenbCKOro Xxo03saWcTBa K rnobanbHOMY W3MEHEHWUIO Knumara.
MpupogoobycTtponcTeo, Ne 5, 83-87.

HdononHuTenbHble pecypchbl ANs npenoaaBaTenemn

1. Konombiu, 3.I. (2003).PernoHansHas mogens rnobdanbHbiX M3MeHeHun npupoaHon cpeabl. M.: Hayka.
2. YctumeHko, E. A., Ecaynko, A. H., lonocHown, E. B., Kopoctbines, C. A, Arees, B. B., Curuga, M. C.,
pomoBa, H. B., Oxepepoea, A. 0., JlobaHkoBa, O. 0., peunwkumHa, KO. WN., benosonosa, A. A,
BockoGonHuko, A. B., lMopkonsuH, A. W., Cbiue, B. T., KyueHnko, A. A.&OneiiHukos, A. IO.
(2019).MporpaMmmmnpoBaHne ypoxxaeB CenbCKOXO3ANCTBEHHbIX KynbTyp. Ctasponons: AIPYC

3. CemeHoBa C.M.u ap. (2012). MeToabl OLEHKM NOCNEACTBUA U3MEHEHNS KnuMmaTta Ana pusnyecknx u
6uonorudeckux cuctem. M.: F'magpomeTeomnsaar.

4. Arees, B. B., Ecaynko, A. H., Curnga, M. C. & Jlo6aHkoBa, O. 0. (2018). CraHoBOW XxpebeT
WHTEHCMBHOIO 3emMmiefenuvs - ceBoobopoThl, yaobpeHue, opoweHne. Ctaspononb: AIPYC.
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1.3. Development of new technologies in crop and livestock production
taking into account climate change in the world

Form of study/ teaching: Self-study - an overview of innovative technologies in the world
Contact hours | Individual work (hours) [ 4
Developers Developers: universities of Kazakhstan

Brief description of the teaching unit

The purpose of this sub-topic is to develop its own technology of cultivation in crop production or
cultivation in animal husbandry, including the features of climate change.

Justification of the choice of the form of the lesson within the framework of the presented topic -
independent study - review of innovative technologies in the world on this topic.

Abstract: in the course of self-study of the topic, students should analyze modern technologies used in
different countries, as well as transfer technologies used in the Republic of Kazakhstan. Since climate
change affects the technology of cultivation in crop production and animal husbandry, the timing, growth
rates, the need for ingrowth in the water regime, animal housing conditions change, it is necessary to
conduct research using reasonable plant sowing dates to create a conveyor feed for animals, etc. Climate
change in the world is happening at a rapid pace, therefore, for greater productivity, farmers simply adopt
technologies from other countries, but for greater productivity they need to be scientifically justified. The
analysis of budget projects in this area will greatly help students to develop their own technology.
Contents:

1 Key concepts

2 Agricultural production systems

3 Levels of adaptation

Literature/ available resources for students

1. Budyko, M.I. (1980).Climate in the past and in the future. L.: Gidrometeoizdat.

2. Semenova, S.M. and other. (2012). Methods for assessing the effects of climate change for physical
and biological systems. Moscow: Gidrometeoizdat.

3. Food Security and Climate Change Report of the High Level Panel on Food Security and Nutrition of
the Committee on World Food Security. (2012). Rome. Retrieved from: www.fao.org/cfs/cfs-hlpe

Further resources for teachers

1. Andrade, C. M. S. &Valentim, J. F. (2008). Induced plant succession as a strategy to reclaim degraded
pastures in the Brazilian Amazon. In: Proceedings of the XXI International Grassland Congress and the
VIII International Rangeland Congress, Volumel, 726.

2. Behrendt, K. (2015). The value of modeling botanical composition change in grasslands, The 23rd
International Grassland Congress. Sustainable use of Grassland Resources for Forage Production,
Biodiversity, and Environmental Protection. New Delhi, India, ID: 374.

3. Carboni, M., Dengler, J., Mantilla-Contreras, J., Venn, S. &To6rok, P. (2015). Conservation value,
management, and restoration of Europe's semi-natural open landscapes. Hacquetia 14 (1), 5-17.
doi:10.1515/hack-2015-0017
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1.3. PaspaboTka HOBbLIX TEXHOMOMMMA B pPacTeHUEeBOACTBE MU
XMBOTHOBOACTBE C y4€TOM U3MEHEHMUsA Knumara B Mupe

dopma obyyeHus/ CamocTosTenbHoe nsyveHne - 0630p MHHOBALIMOHHbBIX TEXHOMOMMI B MUPEe
npenogaBaHus:

KoHTakTHbIe Yachl | MnoueuayanbHas pa6ota (vackl) | 4
Pa3paboTumkn Pa3paboTumkun: By3bl KazaxctaHa

KpaTtkoe onucaHue yye6Hon egquHnLbI

Llenbto  gaHHOM noaTembl  sBNAeTcA CcoOCTBEHHasi pas3paboTka TEexXHOMOorMu BO3QEeNbiBaHWA B
pacTeHMeBOACTBE WM BblpallMBaHUSA B XMBOTHOBOACTBE, BKIYawwmne OCOBEHHOCTU W3MEHEHMUs
KnMmMara.

O6ocHoBaHMe Bbl6opa ¢opMbl NPOBeAeHUA 3aHATUA B paMKax nNpeacTaBneHHOW TeMbl -
CaMOCTOSATENBbHOE N3yvyeHue - 0630p MHHOBALMOHHbBIX TEXHOOMMIN B MUPE NO JAHHOW TeMaTuUKe.
AHHOTaLMA: B X0O€ CaMOCTOSITENIBHOIO M3ydeHUs TeMbl ODy4qaloLMecss LOIDKHbI NPOBECTU aHanus
COBPEMEHHbIX TEXHOSOM, WCMOMb3yeMblX B pasHbiX CTpaHax, Takke TpaHCepTHble TEexXHOnornw,
ucnono3dyemble B Pecnybnuke KasaxctaH. Tak Kak M3MEHEeHue KnumaTta BNUSET Ha TEeXHOMOruio
BO34eNbiBaHMS B PacTEHUMEBOACTBE M XUBOTHOBOACTBE, MEHSIOTCA CPOKW, TEMMbl pocTa, NoTpebHOCTb
BpacTeHWIN BOOHOM peXunmMe, YCNOBUA COOEPKaHUSA XXMBOTHbIX, HEOOXOAMMO MPOBOAMTL MCCNEe0BaHUs C
ncnonb3oBaHMeM OOOCHOBaHHBLIX CPOKOB MOCEBA pacTeHWMW, ANS CO34aHuUs KOHBEWPHOro MOCTYMNNeHus
KOpMa XMBOTHBbIM K T.N. MIameHeHne knumarta B MUpPE MPOUCXOOUT ObICTPbIMU TeMnamu, No3aToMmy, A5is
Gonbluer NPoOAYKTUBHOCTW, dhepMepbl MPOCTO MEPEHVMMAlOT TEXHOMOrMKM OpPYrMx CTpaH, OAHako Ans
Gonbliern NpoOYyKTUBHOCTM WX HeobXxoOAMMO Hay4yHO OOOCHOBbIBaTb. AHaNM3 OHOKETHbIX MPOEKTOB
AAHHOrO HanpaBneHus OKaxyT 6onblyld nomowpb obyvawwmmea Ans paspaboTkm cobCTBEHHOWN
TEeXHOMnormu.

CopepxaHue:

1 Knto4eBble KoHUenumm

2 CernbCKOX03AWCTBEHHbIE NPON3BOACTBEHHbIE CUCTEMBI

3 YpoBHU aganTtaumm

NuTepaTypa/poctynHble pecypchl Ans CTYAEHTOB

1. Budyko, M.I. (1980).Climate in the past and in the future. L.: Gidrometeoizdat.

2. Semenova, S.M. and other. (2012). Methods for assessing the effects of climate change for physical
and biological systems. Moscow: Gidrometeoizdat.

3. Food Security and Climate Change Report of the High Level Panel on Food Security and Nutrition of
the Committee on World Food Security. (2012). Rome www.fao.org/cfs/cfs-hlpe.

HdononHuTenbHbIe pecypcbl ANA npenogaBaTtenen

1. Andrade, C. M. S. &Valentim, J. F. (2008). Induced plant successionas a
strategytoreclaimdegradedpastures in theBrazilian Amazon. In: Proceedings ofthe XXI International
GrasslandCongress and the VIII International RangelandCongress, Volumel, 726.

2. Behrendt, K. (2015). The valueofmodelingbotanicalcompositionchange in grasslands, The 23rd
International  GrasslandCongress.  SustainableuseofGrassland Resources forForageProduction,
Biodiversity, and Environmental Protection. New Delhi, India, ID: 374.

3. Carboni, M., Dengler, J., Mantilla-Contreras, J., Venn, S. &To6rok, P. (2015). Conservation value,
management, and restoration of Europe's semi-natural open landscapes. Hacquetia 14 (1), 5-17.
doi:10.1515/hack-2015-0017
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1.4. Research of climate change impact on crop and livestock production
systems (review of recent scientific achievements)

Form of study/ teaching: Problem lecture
Contact hours 2 | Individual work (hours) |
Developers Iglik Zhumagulov

Brief description of the teaching unit

The purpose of the teaching unit: Study and analysis of modern research on the impact of climate change on
crop and livestock production systems

Justificatiom for the choice of the form of the lesson on the presented topic: Problem lecture

Annotation. The lecture analyzes the current results of scientific research on climate change and its impact on
agriculture. Scientific validity, reliability, quantitative and qualitative characteristics of research results on climate
change are considered. Dependence of crop and livestock production systems productivity on climate change or other
factors is determined.

Content

Study of problematic issues of the impact of climate change on agriculture.

Analysis of positive and negative effects of climate change on the sustainability of agriculture.

Review of scientific and industrial experience in reducing the impact of climate change on agriculture.

Literature/available resources for students

1. Budyko, M.I. (1980). Climate in the past and the future. L.: Gidrometeoizdat.

2. Semenova S.M. et al.(2012). Methods for assessing the effects of climate change on physical and biological
systems. Moscow: Gidrometeoizdat,

3. Paris Climate Conference (21st UNFCCC), (2015). Retrieved from:

https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-
november-2015/paris-climate-change-conference-november-2015

Additional resources for teachers

1. Food Security and Climate Change. (2012). Report of the High Level Panel on Food Security and Nutrition
of the Committee on World Food Security. Rome, Retrived from www.fao.org/cfs/cfs-hlpe.

2. Loginov V.F. Climate change: trends, cycles, pauses [Electronic resource]: monograph / V.F. Loginov, V.S.
Mikutsky. - Minsk.Retrieved from: https://e.lanbookcom/book/106670 /

3. Lipper, Leslie, McCarthy, Nancy, Zilberman, David, Asfaw, Solomon&Giacomo Branca (2018). Climate
Smart Agriculture Building Resilience to Climate Change. Switzerland: Springer. DOI 10.1007/978-3-319-61194-5
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1.4. WccnegoBaHWA BNUAHUA W3MEHEHUWA KnMMMata Ha CUCTEMb
npou3BoACTBa NpPoAyKUMK pacTeHMeBOACTBa M XXMBOTHOBoACTBa (0630p
nocneaHMUX Hay4YHbIX JOCTUXKEHUN)

dopma obyyeHus/ MpobnemHas nekuuns

npenogaBaHus:

KoHTakTHbIe Yachl 2 WuamneuayanbHas pabota
(vacebl)

PaspaboTynku Iglik Zhumagulov

KpaTkoe onucaHue y4ye6HOM eauHULbI

Llenb yye6HOM eguHMLbI: VI3ydeHne U aHann3 COBPEMEHHbLIX UCCIegoBaHWUA MO BIUSHUIO U3MEHEHUS
KnumaTta HacucTeMbINpOM3BOACTBANPOAYKUNAPACTEHMEBOACTBA U XXMBOTHOBOACTBA

O6ocHoBaHKe Bbibopa hopMbl NPOBEAEHMS 3aHATUSA B paMKax npeacTaBrieHHon Tembl: [MpobnemHas
nekums

AHHOTauuA. B xoge nekumm aHanu3npytoTCs COBPEMEHHbIE pe3yribTaThl HaYYHbIX UCCIIEL0BaHUI MO
npobnemam M3MeHeHUs KnMMara 1 Ux BIUSIHUIO Ha CernbCkoe X03SNMCTBO. PaccMaTpuBaeTcsl Hay4HOCTb,
AOCTOBEPHOCTb, KOJIMYECTBEHHLIE N KAYECTBEHHbIE XapaKTEPUCTMKN pe3ynbTaToB UCCIed0BaHUIM No
n3meHeHuto knumata. OnpegensieTcs 3aBMCMMOCTb NPOAYKTUBHOCTM CUCTEM pacTEHNEBOACTBA U
XXUBOTHOBOACTBA OT M3MEHEHUI KNumaTta unm apyrnx hakTopos.

CopepxaHue

1. N3yyeHne npobnemHbix BONPOCOB BMSHUSA N3MEHEHMS KNMMaTa Ha CENbCKOe XO35IMCTBO..

2. AHann3 nonoXuTernbHbIX 1 OTpULATENbHbLIX NOCNEACTBUA U3BMEHEHUS KNMaTa Ha YCTOMYMBOCTb
CEenbCKOro Xo3sancTea..

3. O0630p Hay4YHOro M NPOU3BOACTBEHHOIO OMNbITA MO CHUXKEHWUIO BINSIHUS UBMEHEHUI KIMMaTa Ha
CcenbcKoe X035NCTBO.

JNlutepatypa/pocTynHble pecypcbl ANsi AOKTOPAHTOB U acNUPaHTOB

1. Bygbiko, M.W. (1980). Knumar B npowuniom u 6ygywem. J1.: N'mgpomeTeomnsaar.

2. CemeHoBa C.M.n gp. (2012). MeToapl OLEeHKU NOCneCTBUN U3MEHEHUS KnuMaTa Ana husnyeckux u
6uonoruyecknx cuctem. M.: N'magpomeTteonsaar.

3. Mapwuxckasn koHdepeHuus no knumaTy (21-9 KoHdepeHuus, nposoauMas B pamkax PamoyHon
koHBeHuun OOH 06 nsmeHeHun knumara), 2015 r. MonyyeHo n3: https://unfccc.int/process-and-
meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-
change-conference-november-2015

JononHuTenbHble pecypchbl Ans npenogasaTternen

1. NpogoBonbcTBEHHasa 6e3onacHOCTb U n3meHeHne knuvara (2012). Joknag pynnbl BEICOKOTO YPOBHS
No NPOAOBONbLCTBEHHOM 6e3onacHOCTU 1 NuTaHuio KoMuTteTa no BCEMUPHOM NPOAOBONbCTBEHHOM
6e3onacHoctn, Pum. MonyyeHo na: www.fao.org/cfs/cfs-hlpe.

2. NoruHos, B.®., Mukyukuin, B.C. (2017). U3ameHeHus knumaTta: TpeHabl, UUKNbIl, nay3bl.
MuHck.NonyyeHous:https://e.lanbookcom/book/106670 /

3. Lipper, Leslie, McCarthy, Nancy, Zilberman, David, Asfaw, Solomon&Giacomo Branca (2018). Climate
Smart Agriculture Building Resilience to Climate Change. Switzerland: Springer. DOI 10.1007/978-3-319-
61194-5
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1.5. Ecological consequences of modern methods when used in the
agricultural system

Form of study/ teaching: Seminar-conference
Contact hours 2 | Individual work (hours) |
Developers Aliya Nagiyeva, Dinara Seidazimova

Brief description of the teaching unit

The purpose of the teaching unit: interaction of the teacher and doctoral students with preliminary
training for assessing the impact of agriculture on the environment and their consequences.

Justification of the choice of the form of the lesson on the presented topic:

This lesson is conducted in the form of a seminar-conference according to the scheme of regular
conferences and consists of a system of reports on each of the issues covered by a previously outlined
topic-problem. The topic, questions, and recommended reading are pre-reported.

Annotation: The teacher, when organizing the stage of analyzing the results, pays to discussing the joint
experience gained at the conference, determining the most productive positions, different levels of training
of students, activity in formulating and discussing issues, insufficient information on the issues discussed.
Content:

1. Environmental risks associated with traditional farming methods;

2. Aspects of environmental pollution and resource depletion;

3. Assessment of the impact of agriculture on the environment

4. Environmental risks of agricultural production

5. Environmental consequences of chemicalization of agriculture

Literature/ available resources for students

1. Grigoruk, V.V. & Klimov,E.V. (2016). Development of organic agriculture in the world and Kazakhstan.
FAO.Retrieved from: http://www.fao.org/3/a-i5454r.pdf

2. Levitan, L., Merwin, I. & Kovach, J. (1995). Assessing the relative environmental impacts of agricultural
pesticides: the quest for a holistic method. Agriculture, Ecosystems and Environment. 55. 153-158.

3. Ibragimov, A.G. (2019).Environmental problems of agriculture.Agricultural science. (4), 73-75.

Further resources for teachers

1. Scientific library of KazNAIU http://library.kaznau.kz/

2. Scientific library WKATU of the Zhangir Khan http://library.wkau.kz/
3. National Library of the Republic of Kazakhstan https://www.nlrk.kz/
4. Unified Electronic Library http://www.elibrary.kz/
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1.5. Akonornyeckue nocneacTBUA CoOBpeMeHHbIX METOA0B Npu
MCNOJSIb30BaHMUN B CUCTEME CEJIbCKOro X03sIMCTBa

dopma oby4eHus/ CeMuHap-koHdepeHums

npenofaBaHus:

KoHTaKTHble Yachl 2 | MnomBuayanbHas pa6ota (Hachl) |
Pa3paboTumkn Aliya Nagiyeva, Dinara Seidazimova

KpaTkoe onucaHune y4eb6Hon eanHULbI

Lenb y4yebHOM emuHuUbl: B3avMoAeWCTBME npenofaBaTensd M [OKTOPaAHTOB C npeaBapuTenbHOM
MOAroTOBKOW AMsi NPOBeOEeHNst OLEHKN BO3OENCTBMS CENMbCKOro XO35MCTBA Ha OKPYXKaloLlylo cpedy n ux
nocneacTteun

O6ocHoBaHMe BbiIOboOpa ¢hopMbl NpoBeAeHUA 3aHATUA B paMKax nNpencTtaBrieHHOW TeMbl:[laHHoe
3aHsATUE NpoBOANTCS B hopme ceMuHapa-KoHdepeHLnn No cxeme 00bIYHbIX KOHEPEHLNIA U COCTOUT U3
CMCTEMbI OOKMagoB MO KaXOoOMy M3 BOMPOCOB, OCBELLEHHbBIX MO 3apaHee O4YepyveHHOW Teme-npobnemsl.
MpenBaputensHO coobLlaeTcs Tema, BONPOChl U pekoOMeHAOoBaHHas nutepartypa.

AHHoTaumsa: lpenogaeatenb Npy OpraHuM3auumM 3dTana aHanusa pesynbTaToB yAensieT 00CYXAeHWUto
COBMECTHOrO OMbITa, NOMYYEHHOro Ha KoHdepeHuun, onpegeneHmio Hanbonee NPOAYKTUBHBIX MO3ULNIA,
pa3Hbli ypOBEHb MNOATOTOBMEHHOCTU OOyYaloLWMXCs, aKTUBHOCTM Mpu (QOPMYNMpPOBKE U 0BCyXAeHuu
BOMNPOCOB, HEAOCTaTOYHbIN 06beM nHopMaumm No 0bCyxaaemMbIiMm BONPOCaM.

CopepxaHue:

1. OKomorMyeckne puUCKW, CBSI3aHHble C TPaAWUMOHHbIMKM MeTogamMu BEOEHUs] CENCKOro
XO3SNCTBA;

2. AcniekTbl 3arpsi3HeHMS OKpYXKatoLLen cpeabl U UCTOLLLEHNSI PECYPCOB;

3. OueHka BO3OENCTBUS CENbCKOro X035IMCTBA Ha OKpYXXatoLyo cpeay

4. DKonornyeckue pucky Npou3BoACTBa NPOSYKTOB CENbCKOro X03snMcTea

5. Qkonorunyeckue nocneacTBusa XmmMmnaaLmm cenbCKoro Xo3sancTaa

Jlutepatypa/goctynHble pecypchbl Ans CTYAEHTOB

1. M'puropyk, B.B., Knumos, E.B. (2016).Pa3Butrne opraHn4eckoro cenbCkoro Xo3sncTea B Mupe u
KaszaxctaHe.®AO. MNonyyeHo n3: http://www.fao.org/3/a-i5454r.pdf

2. Levitan, L., Merwin, I. & Kovach, J. (1995). Assessing the relative environmental impacts of agricultural
pesticides: the quest for a holistic method. Agriculture, Ecosystems and Environment. 55. 153-158.

3. N6parnmos, A.T. (2019). Skonormndeckne npobnembl cenbckoro xo3sncrea.ArpapHas Hayka. (4), 73-75.
HdononHuTenbHbIe pecypchbl ANs npenogaBaTenemn

1. HayyHasa 6ubnmoteka KasHAWY http://library.kaznau.kz/

2. HayyHas 6ubnmnoteka 3KATY M. XKaHrup xaHa http://library.wkau.kz/

3. HauunoHanbHas 6ubnmoteka Pecnybnuku KasaxcraH https://www.nlrk.kz/
4. EgnHasi anekTpoHHas bubnuoteka hitp://www.elibrary.kz/
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1.6. Strategies and tactical solutions of scientific research and practical
tasks in the system of crop and livestock production under conditions of
climate change

Form of study/ teaching: Independent work - ppt
Contact hours | Individual work (hours) [ 4
Developers Developers: universities of Kazakhstan

Brief description of the teaching unit

The purpose of the educational unit: students should develop a strategic plan from the point of view of
science and production, presenting it to the audience, and justify the economic effectiveness of this
strategy.

Justification of the choice of the form of the lesson within the framework of the presented topic:
independently reveal the topic — present to the audience

Annotation. Students need to create a strategy for solving research and practical problems in the system
of plant and animal husbandry in the conditions of climate change. In any country in the field of agriculture,
the first priority is to develop a strategy to achieve both research and practical tasks in the context of
climate change.

Content

1 Sectoral aspects of adaptation: crop production and water reclamation

2 Sectoral aspects of adaptation: animal husbandry and fish farming

3 Institutional aspects of adaptation: "organic" agriculture

4 Institutional aspects of adaptation: science and innovation

Literature/ available resources for students

1. Food Security and Climate Change. (2012). Report of the High Level Panel on Food Security and
Nutrition of the Committee on World Food Security. Rome, Retrived from www.fao.org/cfs/cfs-hipe.

2. Journal of the World Meteorological Organization. (2018). Volume 67 (2).

Additional Literature:

3. Loginov, V.F.&Mikutsky, V.S. (2017). Climate change: trends, cycles, pauses. Minsk. Retrieved from:
https://e.lanbookcom/book/106670 /

Further resources for teachers

1. WWW.SCopus.com
2. https://elibrary.ru/
3. http://www.fao.org

27 (EN)



Project number 610383-EPP-1-2019-1-DE-EPPKA2-CBHE-JP of the European Union * o %

Enhancement of Postgraduate Studies Co-funded by the o
on Sustainable Agriculture and Future Farming Systems S A G R S Erasmus+ Programme L.

1.6. CTpaTerMm W TaKTU4YeCKMe peLlleHUsi Hay4yHO- uccrnefoBaTeNlbCKUX U
NpakTUYeCcKUX 3aja4y B CUCTeMe pacTeHMeBOACTBa UM XMBOTHOBOACTBA B
YCINOBUSIX U3MEHEeHUs Knumarta

dopma o6yyeHus/ CamocTosaTensHasn paboTta - npeseHTauus
npenogaBaHus:

KOHTaKTHbIe Yachl | MhaueuayansHas pa6oTa (Yackl) | 4
PaspaboTtumku PaspaboTtyuku: By3bl KazaxctaHa

KpaTtkoe onucaHue yye6Hon egquHnLbI

Lenb yye6HOM eguHuULUbI: oby4yatowmecs OOMKHLI paspaboTaTe cTpaTernyeckunii nnaH ¢ TOYKU 3peHus
HaykKm W nNpPOU3BOACTBA, NPE3eHTOBaB €€ neped ayautopuen, u oBOCHOBaTb 3KOHOMUYECKYHO
3hPEKTUBHOCTb AAHHOWN CTpaTeruun.

O6ocHoBaHue Bblbopa GOpMbl NPOBeAEHMA 3aHATUA B paMKax npencTaBlieHHOW TeMbl:
CaMOCTOSITENTbHO PacKpbITb TEMY — NPE3EHTOBAaTL ayanuToOpUn

AHHoTauma. OGyvyaowmmcs HeobXxoaMMO co3naTtb CTPATErMI0 PELLEHM Hay4YHO-UCCNeaoBaTENBLCKMX U
npakTn4ecKnx 3agady B CUCTeMe pacTeHneBoaCcTBa U XKMBOTHOBOACTBA B YCIIOBUAX USMEHEHUA KnnMmaTta. B
nobon ctpaHe B 006MacTu CenbCKOro XO3ANCTBA MNEPBOOYEPEAHON 3ajayven siBnsetcd paspaboTka
cTpaTternn ona OoCTUXeHUA 3agad Kak nccnegoBaTeslbCKuX, Tak U npakTn4eckux, B yCroBnAX USMEeHeHnA
Knumara.

CopepxaHue

1 OTpacneBble acnekTbl aganTauMmn: pacTEHMEBOACTBO U BoAHAs Menuopaums

2 OTpacneBble acnekTbl aganTaumm: XMBOTHOBOACTBO U pbI6OBOACTBO

3 MHcTuTyumnoHanbHble acnekTbl aganTalummn: «opraHudeckoe» CenbCKoe X03sMCTBO

4 VIHCTUTYyuMOHanbHbIE acnekTbl agantaumu: Hayka u MHHOBaLUum

INuTepaTypa/aocTynHblepecypcbiANACTYAeHTOB

1. Food Security and Climate Change. (2012). Report of the High Level Panel on Food Security and
Nutrition of the Committee on World Food Security. Rome, Retrived from www.fao.org/cfs/cfs-hipe.

2. Journal of the World Meteorological Organization. (2018). Volume 67 (2)

Additional Literature:

3. Loginov, V.F. &Mikutsky, V.S. (2017). Climate change: trends, cycles, pauses. Minsk. Retrieved from:
https://e.lanbookcom/book/106670 /

HdononHuTenbHble pecypcbl ANA npenogaBartenen
1. www.scopus.com

2. https://elibrary.ru/

3. http://www.fao.org
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1.7. Peculiarities and prospects of application of fertilizer systems in

innovative resource-saving technologies of crop cultivation in the
conditions of climate aridization

Form of study/ teaching lecture-visualization
Contact hours 2 | Individual work (hours) |
Developers Alexandr Esaulko, Olga Lobankova

Brief description of the teaching unit

The purpose of the teaching unit: the theoretical and technological foundations of biogeochemical flows of
substances in the agricultural landscape in the conditions of climate aridization will be briefly considered.

Justification of the choice of the form of the lessonon the presented topic: the visibility of the demonstrated
material contributes to a deeper insight into the essence of the studied phenomena.

Annotation: The influence of climate aridization on the efficiency of crop fertilization systems and crop productivity is
analyzed. Prospects and ways of optimization of methods of application of fertilizers in resource-saving technologies
of cultivation of agricultural crops in the conditions of arid agriculture are considered.

Content

1. The influence of climate aridization on the change in the area and productivity of "comfort" agriculture.

2. The effectiveness of strategies for using fertilizer systems in resource-saving technologies.

3. Crop condition monitoring by remote sensing.

4. Perspective directions for increasing crop productivity through optimization and resource savings under no-till,
intensive irrigation technologies, in experiments with new types and forms of fertilizers.

Literature/ available resources for students

1. Antonov, S. A. et al. (2018). Assessment of the development of water erosion processes on the territory of
agricultural  landscapes of the Stavropol territory and their impact on productivity. Retrieved
from:https://www.elibrary.ru/item.asp?id=34900745/

2. Esaulko, A. N. et al. (2016). Geographical network of experiments with fertilizers in the Stavropol territory: state and
prospects. Retrieved from:https://www.elibrary.ru/item.asp?id=30132210/

3. Esaulko, A.N. et al. (2020) The effectiveness of nitrogen fertilizers and nutrition systems for the winter wheat
cultivation using  no-till  technology in the Stavropol territory arid zone. Retrieved from:
https://www.elibrary.ru/item.asp?id=43969170/

Further resources for teachers

1. Information database of the project "Russian Science Citation Index" in the Scientific Electronic Library Elibrary.ru.
Retrieved from: https://elibrary.ru/project_risc.asp/

2. Ageev, V.V., Esaulko, A.N., Sigida, M.S., Lobankova, O.Yu. (2018). Stanovoy ridge of intensive agriculture-crop
rotation, fertilizer, irrigation. Stavropol: AGRUS.
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1.7. OCOGEHHOCTU U MnepcrnekTUBbl NMPUMEHEeHUs1 CUCTEM YyAobOpeHuMn B
MHHOBALMOHHbLIX pecypcocbeperarowmx TEeXHONOrmax Bo3AesbIBaHUA
CeNbCKOXO3ANCTBEHHbIX KyTbTYp B YCIOBUSIX apyau3auum Knumara

dopma obyyeHus/ Jlekums - Bu3yanusaums

npenogaBaHus:

KoHTakTHble Yachl 2 | NHamBuayanbHasn paboTta (4ackl) |
Pa3paboTumkn AnekcaHgp Ecaynko, Onbra Jlo6aHkoBa

KpaTkoe onucaHue y4ye6HOM eauHULbI

Llenb y4e6HOM eanHMLUbI: OyayT pacCMOTpPeHbl TEOPETUYECKNE N TEXHOMOrMYECKME OCHOBbI BUOreOXMMNYECKNX
NMOTOKOB BeLLLECTB B arponaHgwadre B yCOBMSAX apuansaumnm Knumara.

O6ocHoBaHue Bblbopa hopMbl NPOBeAEHUSA 3aHATUA B paMKax npeAcTaBrieHHON TeMbl: HarMs4HOCTb
OEeMOHCTpMpyeMoro matepuana cnocobctayet 6onee rny6oKkoMy MPOHUKHOBEHUIO B CYLLLHOCTb U3y4aeMbIX SBIEHUN.
AHHOTaumA: AHannanpyeTcs BNMSHWE apuamnsaumm knumaTta Ha 3 (eKTMBHOCTb NPUMEHEHUS CUCTEM ya00peHus
CenbCKOXO3ANCTBEHHbIX KyrnbTyp U MPOAYKTUBHOCTL pacTeHNEBOACTBa. PaccmaTtpmBaloTca NepcnekTnBbl U NyTn
onTMMmM3auumn cnocoboB NpMMeHeHns yagobpeHuin B pecypcocbeperaroLmnx TEXHONOrMaX Bo3aenbiBaHns
CenbCKOXO3ANCTBEHHbIX KyNbTyp B YCNOBUSIX apuAHOro 3emnenenvs.

CopaepxaHue:

1. BnusiHne apyvaunsauum knumara Ha U3MeHeHne nNnowagen u NpoayKTMBHOCTU «KOMMPOPTHOro» CEenbCKOro
X0341CcTBa.

2. O deKTMBHOCTL CTpaTernii UCNonb3oBaHNs cucteM yaobpeHus B pecypcocbeperatolmx TEXHONOMMSAX.
3. MOHWTOPUHI COCTOSIHMS MOCEBOB NPU AUCTAHLMOHHOM 30HAMPOBaHUN.

4, MepcnekTBHbIE HANPaBNEHUS NMOBbILLIEHNS TPOAYKTUBHOCTU pacTEHMEBOACTBA Yepes ONTMMU3aLuto 1

3KOHOMMUIO PECYPCOB B yCrioBusix No-till, MUHTEHCMBHBIX TEXHOMNOIMI NOMMBA, B OMbITax C HOBbIMY BuaamMun n oopmamm
yao6peHuii.

Jlutepatypa/pgoctynHble pecypchbl Ans CTYAEHTOB

1 AHToHOB, C.A. 1 ap. (2018). OueHka pa3BuTMS NPOLLECCOB BOOHOW 3p03MU Ha TEppUTOpUM arponaHawacTos
CTaBpononbCKOro Kpasi U Ux BNMSIHWE Ha NPOAYKTUBHOCTL. [onyyeHo 13:
https://www.elibrary.ru/item.asp?id=34900745/

2. Ecaynko, A.H. n gp. (2016). Neorpadmyeckasi ceTb ONbITOB ¢ yAobpeHnssmu B CTaBpononbLCKOM Kpae: COCTOsIHME U
nepcnekTuBbl. Mony4veHo u3: https://www.elibrary.ru/item.asp?id=30132210/

3. Esaulko, A.N. etal. (2020) The effectiveness of nitrogen fertilizers and nutrition systems for the winter wheat
cultivation using no-till technology in the Stavropol territory arid zone. Nony4eHo n3:
https://www.elibrary.ru/item.asp?id=43969170/

HononHuTenbHble pecypcbl ANA NpenofaBaTenen

1. MHdopmaumoHHas 6a3a aaHHbIX NpoekTa "POCCUACKMIA MHAEKC Hay4yHOro uMTupoBaHus" B Hay4Hol
anekTpoHHon 6ubnuoteke Elibrary.ru. MonyyeHo u3: https://elibrary.ru/project risc.asp/
2. Arees, B.B., Ecaynko, A.H., Curnga M.C., Jlo6aHkosa O.10. (2018). CtaHoBOW XpebeT MHTEHCMBHOTO

3emnegenus - ceBoobopoThl, yaobpeHue, opolleHne. CtaBponons: AIPYC.
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1.8. Study of a model for sustainable development of crop and livestock
production systems

Form of study/ teaching: Practical-oriented lesson
Contact hours 2 | Individual work (hours) |
Developers Inga Riumkina, Gulnara Yunusova

Brief description of the teaching unit

Purpose of the teaching unit: to teach graduate students to build parametric models and derive the
optimal set of sustainability indices for agriculture in different regions.

Jutification of the choice of the form of conducting the lesson on the presented topic:

This practice-oriented session contributes to consolidating the theoretical foundations and knowledge on
the indices and indicators of sustainable agricultural development. Also practice will allow to better
understand the connection between the theoretical provisions and practical application of the parameters
of sustainable agricultural development. Practical training will visually allow graduate students to identify
barriers and points of growth for agricultural producers in the region.

Annotation

The European Sustainable, Productive and Balanced Agriculture Index comprises various economic,
social and environmental indicators. Monitoring such indicators allows to identify the best tools for
assessing the state of resilience, primarily to determine what needs to be changed to improve its level.
According to a set of indicators and index values, it is possible to decide to understand the agricultural
producer's further development and the rural enterprise's management.

Content

1. Revision of theoretical material on indices and indicators of sustainable development.

2. Determination of indices according to three types of indicators (economic, social and environmental).

3. Construction of a parametric model of sustainable development of agriculture on the example of a
region, an enterprise.

4. Identification of management decisions based on the constructed parametric model.

Literature/ available resources for students
1. Zavyalov D.V. (2014). Indicators of sustainable development of the agro-industrial complex.Modern
competition, 6 (48), p. 59-68.
2. Tarasova NP, Kruchina E.B. (2006). Indices and indicators of sustainable development. Sustainable
Development: Nature-Society-Human, Vol. Il, p. 127-144.
3. Shutov V.V. (2008). Modeling sustainable development of agriculture: an institutional-natural-scientific
approach Development of the agro-industrial complex, 32 (89), 69-78.

Further resources for teachers
1. Imadi, Sameen, Shazadi, Kanwal, Gul, Alvina & Hakeem, Khalid. (2015). Sustainable Crop Production System.
10.1007/978-3-319-27455-3_6.
2. Belostotsky, A. A., (2015). Sustainable development of the Livestock Industry. Voprosy ekonomiki i prava. Ne10
(88), 108-111
3. UN Sustainable Development Goals and Russia. Retrieved from: 11068.pdf (ac.gov.ru)
Strategy for sustainable development of rural areas of the Russian Federation for the period up to 2030. Retrieved

from: Microsoft Word - s1-76.doc (mcx-consult.ru)
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1.8. WUccnepoBaHme Mogenu  YCTOMYMBOrO  pasBUTUA  CUCTEM
pacTeHMeBOACTBA U XKMBOTHOBOACTBA

dopma obyyeHns/ MpaKkTMKO-OPMEHTUPOBAHHOE 3aHATHE

npenoaaBaHus:

KoHTakTHble yachl 2 | WhavemayanbHas paboTa (4Yackl) |
Pa3paboTumkn Inga Riumkina, Gulnara Yunusova

KpaTkoe onucaHune y4yebHoM eanHULbI

Llenb 3aHATUA:HAY4YNTb aCNMPAHTOB CTPOUTbL NapaMeTpuyeckne Mogenu 1 BelBNATb ONTUMASbHbIN
Habop MHAOEKCOB YCTOMYMBOCTU ANS CENbCKOro X035IMCTBA B Pa3HbIX perMoHax.

O6ocHoBaHue Bbi6bopa ¢hopMbl NpoBeAeHUs 3aHATUA B paMKax npeacTtaBneHHOM TeMbl: [laHHoe
NpPaKkTU4ECKO-OPUEHTMPOBAHHOE 3aHATME NO3BOSSIET 3aKPENUTb NOSTyYEHHbIE TEOPETUYECKUE OCHOBBI U
no MHAEKCaM N MHAMKaTOpaM YCTOMYMBOro pasBMTUSA CEIbCKOro X03anCcTBa. Takke npakTuka no3BonuT
ny4Lue NoHMMaTh CBA3b MeXay TEOPTENYECKMMU NOMOXKEHNSMU U NPAKTUYECKUM NPUMEHEHNEM
napaMmeToOpOB YCTOMYMBOrO Pas3BMTUSA CEINbCKOro X03ancTea. NpakTnyeckoe 3aHsaTUE HarnsgHo gact
BO3MOXHOCTb acnupaHTam BbisiBUTb Gapbepbl 1 TOYKM pOCTa ANt CEMNbCXO3MPOM3BOANTENEN B PETNOHE.
AHHOTauusA

EBponenckuin HAEKC yCTONYNBOro, MPOAYKTUBHOIO 1 cbanaHCMpOBaHHOIO CENbCKOro X03sncTBa COCTOUT
N3 pasfnYHbIX SKOHOMUYECKMX, COLMArnbHbIX U 3KONOrMYecknx nokasatenen. MOHUTOPUHI Takux
WHONKATOPOB MO3BONSAET ONpeaennTb fyyline MHCTPYMEHTbI AN OLEHKM COCTOSIHUS YCTONYMBOCTH,
0cobeHHO anst onpegeneHns Toro, YTo HeobXo0ANMO N3MEHUTL OIS NOBbLILLEHMS ero ypoBHsi. CornacHo
Habopy nokasaTenen N 3Ha4YeHUn MHOEKCOB, MOXHO ONpPeaAennTb HeobxoauMble peLleHus ans
NMOHUMaHWA JanbHENLWEro pa3BUTUsSt CENbXO3MNPON3BOANTENSA U YIPaBNEHUSA CENbX03MpeanpuaTUEM.

CopepxkaHue

1. lMoBTOpEHME TEOPETUYECKIO MaTepmana no MHAeKcamMm 1 UHOUKaTOPOM YCTONYMBOrO pas3BmTUS.
2. OnpepgeneHne MHOEKCOB NO TPEM BMAAM nokasartenemn (SKOHOMUYECKMX, COLManbHbIX 1
9KOJTOTNYECKMX).

3. MocTpoeHne napameTpuU4eckon MOAENM YCTONYMBOBIO PA3BUTUS CENMbCKOro X03sIMTCBA Ha
npuMepe pervoHa, NpeanpusaTus.

4, BbissiBNeHne ynpaBneH4YeCcknX peLLeHNIn Ha OCHOBE NOCTPOEHHON NapaMeTpUYeKon Mogenw.

Jlutepatypa / goctynHble pecypchbl Ans CTYyAEHTOB

1. 3aBbsnos, [.B. (2014). VHoukaTopbl YCTOWYMBOrO pasBUTUSI arponpoMbILLNIEHHOr0 kommnnekca. CospemeHHas
KOHKypeHuyusi, 6 (48), c. 59-68.

2. Tapacosa, H.MM., KpyuuHa E.B. (2006). MlHOoekcbl U MHAMKATOPbl YCTOMYMBOIO pa3BuTUS. YCTOMYMBOE pa3BUTHE:
Mpupopa-ObwecTtBo-Yenosek, Tom.ll, c. 127-144.

3. Wyros, B.B. (2008). MopgenupoBaHue YCTOMYMBOrO pas3BUTUSA CEMbCKOrO XO3ANCTBA: WHCTUTYLMOHAMbHO-
ecTecTBeHHOHay4HbI noaxon. Passumue AflIK, 32 (89), 69-78.

[dononHutenbHbIE pecypcbl AnAd npeno.anaTeneﬁ

1. Imadi, Sameen, Shazadi, Kanwal, Gul, Alvina &Hakeem, Khalid. (2015). Sustainable Crop Production System.
10.1007/978-3-319-27455-3_6

2. benoctoukuir, A. A., (2015). YcTonumnsoe pa3BuTUE OTPAaCrM XUBOTHOBOACTBA. BOorpocs! 9KOHOMUKU U fpasa.
Ne10 (88), 108-111

3. Uenwu yctonumsoro passutns OOH n Poccus. MonyyveHo na: 11068.pdf (ac.gov.ru)

4. CTpaterunst yCTOM4MBOro pa3BuTus cenbcknx tepputopun Poccuinckon ®epepaumm Ha nepmoa ao 2030 roga.

MonyyeHo n3: Microsoft Word - s1-76.doc (mcx-consult.ru)
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1.9. Implementation of research results to ensure food security in the
context of climate change

Form of study/ teaching: Independent work - preparation of a scientific article
Contact hours | Individual work (hours) | 4
Developers Developers: universities of Kazakhstan

Brief description of the teaching unit

The purpose of the lesson: students need to conduct a qualitative review of scientific research, the results
of which guarantee the country's food security in the face of climate change.

Justification of the choice of the form of the lesson within the framework of the presented topic:
The result of this task is a scientific review article ready for publication.

Abstract: in the conditions of climate change, ensuring food security is a top priority. Students should
study the requirements for the design of articles in certain agricultural journals. To complete this task,
students work in groups (3-4 people).

Content:

1 Consideration of problems of food security and nutrition in conditions of protracted crises

2 Social protection as a tool for ensuring food security and nutrition

3 Food security and climate change

4 Biofuels and food security

Literature/ available resources for students

1. Budyko, M.I. (1980). Climate in the past and the future. L.: Gidrometeoizdat.

2. Semenova, S.M. et al. (2012). Methods for assessing the effects of climate change for physical and
biological systems. Moscow: Gidrometeoizdat.

3. Food Security and Climate Change. (2012). Report of the High Level Panel on Food Security and
Nutrition of the Committee on World Food Security. Rome, Retrived from www.fao.org/cfs/cfs-hlpe.
Further resources for teachers

4. Journal of the World Meteorological Organization. Volume 67 (2) - 2018.

5. Loginov, V.F. & Mikutsky, V.S. (2017). Climate change: trends, cycles, pauses. Minsk. Retrieved from:
https://e.lanbookcom/book/106670 /

6. Paris Climate Conference (21st UNFCCC), (2015). Retrieved from:
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-
november-2015/paris-climate-change-conference-november-2015
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1.9. BHeapeHue pe3ynbTaTOB Hay4YHbIX UCCriegoBaHUU Ons obecne4vyeHus
NpPoAoBONILCTBEHHON 6e30NacHOCTU B YCINOBUAX U3MEHEHUA Knumara

dopma obyyeHus/ CamocTosTenbHasa pabota — NOAroToBKa Hay4YHOW CTaTbu

npenogaBaHus:

KoHTakTHbIe Yachl WuoueupyaneHasa pabota | 4
(4achbl)

Pa3paboTumkn Pa3paboTumku: By3bl KaszaxctaHa

KpaTkoe onucaHue y4ye6HOM eauHULbI

LUenb 3aHaTusA: obydarowmmca Heobxogumo MPOBECTM KayeCTBEHHbIN 0030p Hay4HbIX MCCriegoBaHWN,
pe3ynbTaTbl KOTOPbLIX rapaHTUPYIOT MPOLOBONbLCTBEHHYIO 6€30MacHOCTb CTPaHbl B YCIOBUSIX U3MEHEHUS
KnMmaTa.

O6ocHoBaHMe Bbl6opa ¢oOpMbI NPoOBeAEHUsI 3aHATUA B paMKax npeAcTaBlieHHONW TeMbl:
Pe3ynbTaToM faHHOro 3aaHus siefnsieTcs HaydHas 0630pHas ctaTbsi, roToBas k nybnvkauun.
AHHOTaLMA: B YCNOBUSIX W3MEHEHWst knumarta obecneyeHve MpPOLOBONLCTBEHHONW Ge3onacHoCTH
ABMNsieTcA nepsBooyepenHon 3agadven. OOyyalowmecs OOIMKHbI U3yunTb TpeboBaHUS K OopMIIeHUto
cTaTbl B onpefesieHHbIX XYpPHanoB CEenbCKOXO3ANCTBEHHOro HanpasneHus. [Onsa BbINONHEHUS OAHHOro
3agaHusa obydatowwmecsa paboTatoT B rpynnax (3-4 yenoBeka).

CopepxaHue:

1 AccmoTpeHue npobnem NpoaoBoNbCTBEHHON 6€30MacHOCTU 1 NMUTAHUS B YCIOBUSIX 3aTSPKHBIX KPU3MCOB
2 CoumanbHas 3almTa Kak MHCTPYMEHT obecnedeHns NpogoBONbCTBEHHOM 6€30NacHOCTM U NNTaHUSA

3 MNMpopoBonbcTBEHHAs 6€30NaCHOCTb U U3MEHEHUe Knumarta

4 bUoTONNMBO 1 NPOAOBONLCTBEHHAs 6e30MacHOCTb

Ilutepartypa/goctynHble pecypchbl Ana CTyYAeHTOB

1. Budyko, M.I. (1980). Climate in the past and the future. L.: Gidrometeoizdat.

2. Semenova, S.M. et al. (2012) Methods for assessing the effects of climate change for physical and
biological systems. Moscow: Gidrometeoizdat.

3. Food Security and Climate Change. (2012). Report of the High Level Panel on Food Security and
Nutrition of the Committee on World Food Security. Rome, Retrived from www.fao.org/cfs/cfs-hlpe.
[JononHuTenbHbIe pecypcbl AN npenogaBaTeneun

1. Journal of the World Meteorological Organization. Volume 67 (2) - 2018.

2. Loginov, V.F. & Mikutsky, V.S. (2017). Climate change: trends, cycles, pauses. Minsk. Retrieved from:
https://e.lanbookcom/book/106670 /

3. Paris Climate Conference (21st UNFCCC), (2015). Retrieved from: https://unfccc.int/process-and-
meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-
change-conference-november-2015
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2. Climate change effects on food security

The purpose of this subtopic is to know methods and techniques of research concering the impact
of climate change on food security, to understand for the interaction of agricultural and food systems in the
face of climate change, to be able to apply methods and tools for studying the food security system and to
test the results obtained and implement them in model forecast scenarios.

The sub-topic expands the understanding of how climate change affects the food security of the
food and agricultural systems, production, quality and quantity, and emphasizes the relationship between
human activities and the environment.

Learning outcomes
Competence 1 (K1)

PhD students are able to conduct complex research including transdisciplinarity and apply modern research methods
of qualtitative and qualitative aspects of climate change with a view of promoting ahricultural sustainability.

Knowledge 1 (K131)
PhD students know advanced modern interdisciplinary theories linking agriculture and climate change: climate models

and the impact of climate change on food systems and chains;

Skills1 (K1Y1)
PhD studemts are able to critically analyze modern scientific research in the field of climate change impact on food
security.

Competence 2 (K2)
PhD students are able to develop and implement techniques and models of sustainable development of crop and
livestock production systems to ensure food security in the face of climate change.

Knowledge 1 (K231)
PhD students know risks associated with climate change and their impact on food security;

Skills 2 (K2Y2)
PhD students are able to apply methods of assesing risks of climate change impact on food security.
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2. BnunsHMe M3MeHeHUsA KnNUMaTta Ha NPOAOBOJIbCTBEHHYHO
0e30nacHOCTb.

Llenb gaHHOWM noaTteMbl — 3HaTb MeTodbl U METOOMKM WCCNenoBaHWWA MO BAWUSHUIO WU3MEHEHUS
KnMMaTa Ha NpoAOBOSIbCTBEHHYID 6e30MacHOCTb, MOHMMAaTb B3aMMOAENCTBNECENBCKOXO3ANCTBEHHbBIX U
NPOOOBOMLCTBEHHBIX CUCTEM B YCMOBMAX MW3MEHEHUs KnumaTa, YMeTb MNpUMeHATb MeTodbl U
WHCTPYMEHTapUin u1CCneaoBaHUs CUCTEMbl MNPOAOBONbLCTBEHHOW ©e3onacHocTM U anpobupoBaTtb
nony4yeHHble pe3ynbTaTbl U peanu3oBbiBaTb X B MOAENbHbIX MPOrHO3HbIX CLIEHapUsX.

MoaTtema paclumpsieT MOHMMaHue Toro, Kak USMEHEHUS KnumaTa BAUSIOT Ha NPOAOBObCTBEHHYIO
6e30nacHOCTb NULLEBOMN M CEMbCKOXO3ANCTBEHOM CUCTEM, HA MPOM3BOACTBO NPOAYKLIMM, €r0 Ka4yeCcTBO U
KOMNM4YecTBO, 1 NOAYEPKMBAET B3aMMOCBA3b AeSATENbHOCTY YEeroBeKa U OKpYKaloLLEN cpeabl.

Pe3ynbtatbl 06y4yeHus

KomneTteHuus 1 (K1)

[MpoBOAMTL KOMMIEKCHbIE UCCNeaoBaHUsi, B TOM 4YWCMe TpaHCOUCUMNAWHApPHbIE W MPUMEHSTb
COBpPEMEHHbIE MEeTOAbl NCCNeA0BaHNIN KONMYECTBEHHbIX N KAYECTBEHHbIX aCMeKTOB N3MEHEeHNUst KnumaTa ¢
Lenbo obecneyeHns YCTONYMBOCTM B CENIbCKOM XO3SINCTBE.

3HaHuna 1 (K131)

MepenoBble COBPEMEHHbIE MEXOUCUMMNIIMHAPHBIE TEOpWU, CBA3bIBAKOLLME CEMbCKOE XO3ANCTBO WU
M3MEHEHWe KnumaTta: KIuMaTtuyeckme Mogenu W BIAWSIHAE  KIUMaTUYeCKUX W3MEHEHWA Ha
NMPOAOBOSLCTBEHHBIE CUCTEMbI U LIEMOYKM;

Ymenusn 1 (K1Y1)
KpuTnyeckn aHannsnpoBaTb COBpPEMEHHble HayyHble WUCCNedoBaHWs B 06nactu BAMSAHUSA M3MEHEHUS
KnMmaTa Ha NpoAoBOfbCTBEHHYI0 6€30MacHOCTb.

KomneTteHuus 2 (K2)
CnocobeH paspabaTtbiBaTb M BHeApsTb MpuemMbl W Modenyu YCTOMYMBOIO pPasBUTMS  CUCTEM
pacTeHMeBOACTBa M XXMBOTHOBOACTBA AN 0becneyeHns NpogoBoNibCTBEHHON 6e30MacHOCTU B YCNOBUAX
N3MeHeHus Knuvara.

3HaHusa 1 (K231)
Pucku, cBsisaHHbIE C UIBMEHEHMEM KNMaTa U NX BIUSHWE Ha NPOAOBONbCTBEHHYIO 6Ee30NacHOCTb;

YmeHus 2 (K2Y2)

WMcnonb3oBaTbMeTOA4bl OLEHKM PUCKOB BRUSIHUS  U3MEHEHUS KiMMaTa Ha NpPOAOBONbCTBEHHYHD
©e3onacHoCTb.
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Structure of subtopic 2

Climate change effects on food security

Teaching/learning forms: lecture — discussion; lecture-visualization; block seminar; case study; tick-box
strategy;brainstorming

Methods of teaching/learning

Lecture-discussion. It has intensive feedback. The instructor indicates the topic of the lecture, asks to study the
recommended material. In the course of the lecture the cognitive activity of postgraduate/doctoral students is

activated.

At the visualization lecture, the instructor presents the lecture material with the help of technical teaching aids.
This type of demonstration of material allows for a clearer and more detailed understanding of the proposed material,
for further use in scientific research.

At the block-seminar graduates/doctoral students and teacher will discuss the presentations, reports and
essays by the results of scientific research under the guidance of a teacher.

The case-study method or situation analysis is a method of active problem-situation analysis based on learning
by solving specific problem-situations. The goal of this method is to teach graduate/doctoral students to make
practical solution after analyzing the situation set by the workshop topic.

The use of a tick-box allows the discussion of a development strategy in the direction set by the workshop
topic. Graduate/doctoral students will be able to find the most appropriate development strategy for their research.

At brainstorming seminars, participants (graduate/doctoral students will consider the maximum number of

solutions to the problem and choose the best ones from the results obtained.
The following methods will also be used to study the sub-topic: case study, group work, self study.

Types of educational work
(academic hours)
Contact work
)
Name of sections, topics @ g'
= T —~ <
S | 5% |8
2 5 152 |3
S| 8, & |TE |3
= 8% g g2 |2
g S8 8 |68 |E
2.1. Social and historical aspects of the global food 2
problem. Losses in agriculture due to climate change
2.2. Definition of specialization and productive forces in the 2
global food system
2.3. Economic, environmental, social, natural and climatic, 2
and man-made risks
2.4.Contemporary trends in ensuring food security through 6
national management systems
2.5.Food supply for humanity at the present stage of 2
development. Reducing losses in agriculture by applying
"smart" technologies
2.6.Advanced research related to climate change and food 2
security
2.7.Population income and economic availability of food 2
2.8.World policy and international activities in the field of food 6
supply in the context of developed and developing countries

37 (EN)



Enhancement of Postgraduate Studies Co-funded by the o
on Sustainable Agriculture and Future Farming Systems S A G R S Erasmus+ Programme L

Project number 610383-EPP-1-2019-1-DE-EPPKA2-CBHE-JP of the European Union * o %

Crpykrypa Nogrembl 2

BnuvsiHne U3MeHeHUs KnMmaTa Ha NPoAOBOSILCTBEHHYO 6€30MacHOCTb.

®dopmbl npenogaBaHus/ 00yYeHUA: NeKuMsa — OAUCKYCCUS; Nekuus-Buyanusauus; 6nok-cemuHap; aHanus
KOHKpEeTHbIX CUTyaumn (casestudy); ranoyHas ctpaterus (Tick-box); Mo3roson wTypm

MeTtoabl npenonasaHusa/ obyyeHus

Jlekuusa-guckycens - MMeeT WHTEHCMBHYIO obpaTHylo cBa3b. [lpenogaBaTtens 00o03HayaeT Temy nekuuu,
NPOCUT N3y4nTb PEKOMEHAOBaHHbIM MaTepuan. B npouecce nekumMm akTMBM3NpyeTCa No3HaBaTeNbHY AeATeNbHOCTb
acnnpaHToB/OOKTOPAHTOB.

Ha nekuuu-Busyanusauuum npenogasBaTenb NpeacTaBnsdeT nogady MeKUMOHHOro marepuana C MOMOLLbH
TEXHUYECKNX cpeacT obyyeHus. [JaHHbI BU4 4eMOCTpaumMmn Matepuana no3sonseTt bonee YeTKo M AeTarnbHO YCBOUTb
npegnaraembln matepuvan, aAns AanbHenwero NpuMeHeH1s B Hay4HbIX UCCNef0BaHUsIX.

Ha Gnok-ceMvHape acnupaHTbl/OQOKTOpaHTbl M npenogaBaTens OyayT obcyxaaTb cooblieHus, ooknagbl v
pedepaTbl, BbINOMHEHHbIE UMW MO pe3ynbTaTam Hay4HbIX UCCreQOBaHUM Nog pyKOBOACTBOM MpenoaaBaTtens.

MeTton case-study wnM aHanu3  KOHKPETHBIXCUTyauun - 3TO METo4  aKTMBHOIO  MpobremHo-
CUTYyaUMOHHOroaHanm3a, OCHOBaHHbIA Ha OOy4YeHWM MyTeM peLUeHUSIKOHKPETHbIX3adad-cuTyauuin. LlenbtogaHHoro
mMeTona sBnseTca BblpaboTka acnupaHTamu/OOKTOpPaHTaMu MPaKTUYECKOro peLleHus nocrneaHanu3acuTyaumm,
nocTaBfeHHON TeMoWn ceMmnHapa.

MpumeHeHne ranoyHon crtpaternn(Tick-box) nossonsieT obcyauTe cTpaTernio pas3BuTUS B HanpaBlieHuu,
3ajaHHON TEMOWN ceMuHapa. ACnMpaHTbl/QOKTOPaHTbl CMOryT HaWTW Haubonee BepHOe HanpaBrieHVWe pas3BuUTUS B
Hay4HbIX NCCregoBaHMUSAX.

Ha cemuHapax C npuMeHeHVeM MO3roBOro LWTypMa YYacTHWKM (acnupaHTbl/AOKTOPaHTbl) paccMOTpAT
MaKCUMarnbHOE KONMUYECTBO PELUEHUA MOCTaBMEHHOW 3a4avvM M U3 MONyYEeHHbIX pe3ynbTaToB BbIGEpyT camble
nyywime.

Mpu n3yveHnn NnogTeEMbI NpeanonaraeTcs NCNoNb30BaTh TAKKE CreayoLmMe MeTobl: peLleHre Kenc-3agayu,
rpynnoBsasi paboTa, camoctoaTenbHas paboTa.

Bug akagemuyeckon paboTbl
(akagemuyeckune yacol)

KoHTakTHas paborta

HaseaHue pasgena, Tema

MpakTnyeckme

npoyee (Hanpuwvep,
KOHCYnbTauun)
InnouBuayansHas pabota

MaGopaTopHas
3aHATUA

paboTa

Ninekyum

2.1 CoupmanbHo-nctopuyeckme acnektel rrnobansHon
NPOAOBONBCTBEHHON npobrembl. [loTepy B CenbCKOM
XO351CTBE U3-32 UBMEHEHUS

N

2.2. Onpegenenve cneuManu3auum u MNpou3BOAUTENbHbIX
cun B  MWPOBOM CENbCKOM  XO3SINCTBE B  YCMOBUSIX
M3MEHEHUs KnumaTa

2.3. Puckn skoHoOMMYECKMe, 3KOMorMyeckue, coumarnbHble, 2
NPUPOOHO-KNMMaTUYECKNE, TEXHOTEHHbIE

2.4. OcHoBHble HanpasneHus obecneveHns 6
NpOAOBONBbCTBEHHON 6esonacHoCcTM c MOMOLLBHO
HaUMOHaIbHbIX CUCTEM yrpaBneHus

2.5. lNMpogoBoOnbLCTBEHHOE obecneyeHne 4enose4yecTBa Ha 2
COBpPEMEHHOM 3Tane pa3sutus. CokpalleHve noTtepb B
CEenbCKOM X03NCTBE npu NpUMEeHEeHUN KYMHbIX» TEXHONOMNMN

2.6. MNepenosble uccnegoBaHns, CBA3aHHbIE C U3MEHEHNEM 2
KnMmaTa 1 NpoAoBONIbCTBEHHON 6€30NacHOCTLI0

2.7.0oxoabl HaceneHns W 3KOHOMWUYECKas [OOCTYMHOCTb 2
npoLOBOSILCTBUSA

2.8. MupoBasi nonnTUKa U MexayHapoaHasi AesiTeNlbHOCTb B 6
obnactn obecneyeHnss MNPOAOBONBLCTBMEM HACeNeHus B
paspese pasBUTbIX U PasBUBaIOLLMXCSA CTPaH .
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2.1. Social and historical aspects of the global food problem. Losses in
agriculture due to climate change

Form of study/ teaching: lecture-discussion
Contact hours 2 | Individual work (hours) |
Developers Olga Altaeva, Bulat Tsydypov

Brief description of the teaching unit

Purpose of the teaching init: The social and historical dimensions of the global food problem will be
examined. The focus will be on agricultural losses due to climate change.

Jutification of the choice of the form of conducting the lesson on the presentedtopic:
Lecture-discussion has intensive feedback. The instructor states the topic "Socio-historical aspects of the
global food problem. Losses in agriculture due to climate change", asks to study the recommended
material. In the course of the lecture the cognitive activity of postgraduate/doctoral students is activated.
Annotation: Consideration of the issue of food supply of mankind at the present stage of development
and reduction of losses in agriculture when applying "smart" technologies. Analysis of factors affecting
food security in different climatic conditions.

Content:

1.Socio-historical aspects of the global food problem.

2.Factors affecting food security in different climatic conditions.

3. The main losses in agriculture due to climate change.

4.Reduction of losses in agriculture with the application of "smart" technologies.

Literature/available resources for students

Basic Literature:

1. Declaration of the World Summit on Food Security (2009). Adopted at the World Summit on Food Security, Rome.
2.Motoshkina, M. A.&Ayusheeva, D. M. (2019). Climate change, climate formation: teaching aid for students studying
in the field of training 05.03.06 Ecology and nature management, 05.03.02 Geography. Ulan-Ude: Publishing house of
the Buryat State University.

3.Loginov, V.F. & Mikutsky, V.S. (2017). Climate change: trends, cycles, pauses. Minsk. Retrieved from:
https://e.lanbookcom/book/106670 /

4. Conventionabout food assistance

Retrieved from: http://docs.cntd.ru/document/499077683

Further resources for teachers

WWW.SCOpUS.com

https://elibrary.ru/

http://www.fao.org

Infra-M Publishing House electronic library system (https://znanium.com)
Electronic library system of "Lan" Publishing House (https://e.lanbook.com)
Electronic library system of "Yureit" Publishing House (https://biblio-online.com)
Electronic periodic directory (https://www.garant.ru)
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2.1.CoumanbHO-UcTopruyeckme acrnekTbl rnobdanbHON NPOoAOBONILCTBEHHOMN
npo6nembl. lMoTepu B ceNbCKOM XO3AUCTBE U3-3a UBMEHEeHUA Knumara

dopma obyyeHus/ JNekumna-guckyccums

npenogaBaHns:

KoHTakTHble Yachl 2 WhavemayanbHas paboTa (4Yackl) |
Pa3paboTumkn Olga Altaeva, Bulat Tsydypov

KpaTkoe onucaHune y4eb6HoM eanHULbI

Llenb yye6HOM eANHMLULI:OYAyT pacCMOTpEHbI COLMANbHO-UCTOPMYECKMEe acnekTbl rnobansHom
NpoaoBONbCTBEHHOM Npobnembl. OCHOBHOE BHUMaHue ByaeT yaeneHo noTepsiMm B CEMNbCKOM XO3ANCTBE
n3-3a U3MEHeHMNs KnumarTa.

O6ocHoBaHue Bbibopa hopmbl NpoBeaeHUs1 3aHATUSA B paMKax npeacTaBrieHHON TeMbl:Jlekumns-
ONCKYCCUSI - UMEET MHTEHCUBHYLO 0bpaTHyto cBa3b. [penogasatens obo3HavaeT Temy «CoumansbHo-
ncTopuyeckmne acnekTbl rnobanbHoOM NPOAOBONIBLCTBEHHOW Npobnemsl. [NoTepy B CENbCKOM X03ANCTBE 13-
3a M3MEHEHMS KNUMara», NpocuT M3yunTb peKOMeHOoBaHHbIV MaTepuan. B npouecce nekumm
aKTMBU3MPYeTCs NO3HaBaTerbHY OEATENbHOCTb acnMpPaHTOB/OOKTOPAHTOB.

AHHOTauma: PaccmoTpeHne Bonpoca NpogoBOoSIbCTBEHHOIO 0becneyeHns YenoBeyecTsa Ha
COBPEMEHHOM 3Tarne pa3BuUThS 1 COKpalleHne NOTePb B CENTbCKOM XO35MCTBE MPU NPUMEHEHUN KYMHBIX»
TexHonormn. AHanus akTopos, BnusoLwme Ha obecneyeHne NpoaoOBONbCTBEHHON 6e3onacHoCTy, B
Pa3HbIX KIMMMaTUYECKMX YCNOBUSX.

CopepxaHue:

1. CoumanbHo-ucTopmnyeckme acnekTbl rnobansHoOM NPoAOBONLCTBEHHON NPobnembl.

2. dakTophbl, BNUsoLLME Ha obecnevyeHe NpoaoBONbLCTBEHHOM 6€30NacHOCTH, B pasHbIX
KNMMaTU4ECKUX YCIOBUSIX.

3. OcCHOBHbIe NOTEPU B CEMbCKOM XO3ANCTBE M3-3a U3MEHEHUS KnumaTa.

4, CokpalleHre noTepb B CENbCKOM XO3SINCTBE NPY NPUMEHEHNN KYMHbBIX» TEXHOOTMNA.

HMTepaTypa/AOCTyngle pecypchbl And ctyaeHToB

I. JlInTepaTypHble UCTOYHUKM:

OcHoBHas nuteparypa:

1. Oeknapaumsi BcemupHoro cammuta no npoaoBofibCTBeHHoW 6esonacHoctn (2009). MpuHsta Ha BcemupHoMm
camMmmuTe no NpoaoBONbLCTBEHHOM Ge3onacHocTu, Pyum.

2. MotowkuHa, M. A., Aoweesa, O. M. (2019). M3meHeHusiknumama, knumamoobpa3osaHue: y4ebHO-MeToanYeckoe
nocobue ans obydatowmxcs no HanpaeneHusim nogrotoeku 05.03.06 Skonorus u npupogonons3oBaHue, 05.03.02
leorpadus. YnaH-Yaa: N3g-so Bypsitckoro roc. yH-Ta.

3. JlornHos, B.®., Mukyukunia, B.C. (2017). MNameHeHus Knumarta:  TpeHgbl, LMKIbI, nays3bl.
MwuHck.MonyyeHouns:hitps://e.lanbookcom/book/106670 /

4, Conventionabout Food assistance. Retrieved from: http://docs.cntd.ru/document/499077683

HdononHuTenbHble pecypchbl ANs npenoaaBaTenemn

WWW.SCOpPUS.com

https://elibrary.ru/

http://www.fao.org

OneKTpoHHO-6nbnunoteyHas cuctema Maparensctea «MHdpa-M (hitps://znanium.com)
OneKkTpoHHO-6nbnunoteyHas cuctema Maparensctea «JlaHb» (https://e.lanbook.com)
OneKkTpoHHO-6nbnunoteyHasa cuctema Msparensctea «HOpanTt» (https://biblio-online.com)
ONEeKTPOHHBIN Nepuogmyecknii cnpaBoyHuk (https://www.garant.ru)
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2.2. Definition of specialization and productive forces in the global food
system

Form of study/ teaching: Block seminar
Contact hours 2 Individual work (hours) |
Developers Iglik Zhumagulov

Brief description of the teaching unit

Purposeof the teaching unit: Determination and projections of changes in specialization and productive
forces in the world agriculture in the changing climate

Justification of the choice of the lesson form on the presented topic: Block-seminar

Annotation. During the seminar possible options of changing specialization and productive forces in the
world agriculture under the climate change conditions are analyzed. The author analyzes climatic factors
influencing changes in the specialization and productive forces of agriculture in the world and in a
particular region. The individual calculation task on changing the crop production specialization of a
particular region is done.

Content

1. Factors determining the specialization and productive forces in world agriculture.

2. Methodology of placement of agricultural production on the basis of zoning, taking into account the set
of natural and economic factors. Work on the development of measures for sustainable and in-depth
specialization of specific regions for the production of various agricultural products, where there are the
best conditions and provide the greatest economic efficiency in a changing climate.

3. Calculations of changes in agricultural specialization under climate change.

Literature/available resources for students

1. Kundius V. A. (2013). Economics of agroindustrial complex: textbook for the system of additional professional
education. suppl. Ministry of Agriculture of the Russian Federation. M.: Knorus. 540 p. ISBN 978-5-406-00192-9
UDK 333S

2. Tretiak, L.A., Belkina, N.S., Likhovtseva, E.A. (2015). Economics of agricultural organization. Textbook, 2nd ed.
M.: ITK Dashkov and K. 396 p. ISBN: 978-5-394-01490-1

3. Nechaev V.I., Artemova E.l., Belova L.A. (2010). Economics of Agriculture. textbook. M.: KolosS. 383 p. ISBN
978-5-9532-0759-1 34

Further resources for teachers

1. Kovalenko N.Y., Sorokin V.S., Orekhov S.A. (2008). Agricultural Economics. Textbook. Moscow: KolosS.
208 p. ISBN 978-5-9532-0693-8

2. Minakov I. A., Minakov A., Smirnov G. E., Kastornov N. P. (2006). Economics of agriculture. Textbook.
M. : KolosS. 288 p. ISBN 5-9532-0394-2

3. Kuznetsov N. I. (2011). Agricultural Economics. Textbook. Saratov: FGOU VPO "Saratov GAU". 176 c.
ISBN 978- 5-7011-0707-4
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2.2. Onpe.qeneHMe cneuuanmn3aunm n npomnBoanTesibHbIX CUil B MMPOBOM
CenbCKOM X035IMCTBE B ycnoBusax n"ameHeHusA KnmmMmarta

dopma obyyeHus/ Bnok cemunHap

npenofaBaHns:

KoHTakTHbIe Yachl 2 WuauneuayanbHas pabota
(vacel)

Pa3paboTumkn Iglik Zhumagulov

KpaTkoe onucaHue y4ye6HOM eauHULbI

Llenb yye6HoM eguHuubl: OnpegeneHne n NnporHo3bl USMEHEHMS  cneyuanu3auum mn
NpPOM3BOAUTENBbHbLIX CUIT B MMPOBOM CEIbCKOM XO3SIMCTBE B YCITOBUSIX UBMEHEHMUS KNUmaTa

ObocHosaHue sbibopa hopmbi MposedeHusi 3aHAMUS 8 pamkax ripedcmasieHHoU membi. bnok -cemuHap
AHHOTauuA. Bo Bpema 6nok-ceMvHapa aHanuanpytoTcs BO3MOXHbIE BapuaHTbl U3MEHEHMS
crneyumanmsauumn n NpomM3BoANTENbHbLIX CUIT B MMPOBOM CENbCKOM XO3SINCTBE B YCITOBUSIX UBMEHEHMS
KnMMaTa. AHanu3npyTca KnMMaTudeckne akTopbl BMsiOWME Ha U3MEHEHUSI BCrieumanmaaumm u
NPOM3BOAUTENBHBIX CUIM CENbCKOr0 XO39NCTBa MUPa Y KOHKPETHOIO pernoHa. BeinonHsietcs
MHOUBMAYaANbHOE pacyeTHOE 3a4aHue No M3AMEHEHUIO crneunanu3auumn pacTeHMeBoaCcTBa B
onpeneneHHoOM pervoHe.

CopepxaHue

1. dakTopbl ONpegensoLne cneuMann3aumio 1 NPU3BoOANTENbHbIE CUIbl B MUPOBOM CEbCKOM
XO35NCTBE.

2. MeTtoavka pa3melleHnst CENbCKOXO3ANCTBEHHOIO NPON3BOACTBA HA OCHOBE PaiOHMPOBAHMUS C YH4ETOM
COBOKYMHOCTM NPUPOAHBIX M SKOHOMMYECKUX hakTopoB. PaboTa no paspaboTkemeponpuaTuii no
YCTOMNYMBOW M yriyOnéHHOW cneunanmn3aumnmn KOHKPETHBLIX PEMMOHOB 4118 MPOU3BOACTBA pasfvyHbIX BUAOB
CEeNbCKOXO3ANCTBEHHON NMPOaYKLMW, TOEUMEIOTCS Haumy4dLMe yCcrnoBust u obecnevmBaeTcsa HambonbLuas
3KOHOMUYecKas 3hPEKTUBHOCTL B YCMOBUSIX M3MEHEHUS KnumaTa.

3. PacyeTbl No nameHeHuo cneumnannsaumm Xo3sncTea npyM MU3MeHeHue Knmvara.

Jlutepatypa/pocTynHble pecypchbl Ansi AOKTOPAHTOB U acMUPaHTOB

1. KyHauyc, B. A. (2013). OKoHOMUKa aepornpOMbIWIEHHO20 Komrnekca. YyvebHoe nocobwe Ans cuctembl gon.
npod. obpasosaHus; gon. MCX P®. M.: Knopyc. 540 c. ISBN 978-5-406-00192-9 YOK 333C

2. Tpetbsk, N.A., benkuna, H.C., JluxoBuesa, E.A. (2015). OkoHomuka cenbCKOX03AUCMBEHHOU opaaHu3ayuu.
YyebHoe nocobue, 2-e n3g. M.: UTK Oawkos u K. 396 c. ISBN: 978-5-394-01490-1

3. HeyvaeB, B. W. (2010). OkoHomuka cenbckoeo xo3sticmea. Y4ebHuk. M.: KonocC. 383 c. ISBN 978-5-9532-0759-1
34

JdononHuTtenbHbIe pecypcbl Aand npenop,aBaTeneﬁ

1. Koeanehko, H. A., CopokuH, B. C., Opexos, C. A. (2008). 3koHoMuKka cefibcko2o xosslicmea. YuyebHuk. M. :
KonocC. 208 c. ISBN 978-5-9532-0693-8

2. MvHakos, W. A., CmupHosB, I. E., KactopHos, H. I. (2006). = OkoHomuka cernbcko2o xossiticmea. YyebHuk. M. :
KonocC. 288 c. ISBN 5-9532-0394-2

3. KyaneuoB, H. W. (2011). OkoHomuka cernbCcko20 xosslcmea. y4ebHoe nocobue. pea. HO. A. Mepkynos. -
Capatos: ®IrOY BMO "Capatosckunn FAY". 176 c. ISBN 978- 5-7011-0707-4
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2.3. Economic, environmental, social, natural and climatic, and man-made
risks

Form of study/ teaching: Case study
Contact hours 2 Individual work (hours) |
Developers M. Ongayev

Brief description of the teaching unit

The purpose of the teaching unit is to master the basics of risk management, which will allow to obtain
and develop knowledge in the field of analysis and risk assessment intruments, as well as give the
opportunity to master the skills of application of scientific methods of risk reduction in a particular area of
human activity.

Justification of the choice of the form of the lesson on the presented topic. Practical exercises will
allow to master and practically consolidate the materials on this problem.

Annotation: Agrarian sector is exposed to many very specific risks.

Analysis of concrete situations, connected with the risk in agro-industrial complex, is planned during the
practical lessons.

Attention will be paid to the legislative base, classification of risks in agriculture, qualification attributes.
Content:

1.Classification of risk factors.

2. Characteristics of types of risks.

3. Methods of risk management.

4.Methods of an assessment of risks.

Literature/available resources for students

1. Vishnyakov, Ya.D., Radaev, N.N. (2008). General Theory of Risks: Textbook for Students of Higher Education
Institutions. 2nd ed. Moscow: Academia Publishing Center. 368 p.

2. Shvandar, V.A. (2002) Risks in Economics. Textbook for High Schools. MOSCOW: UNITY-DANA. 380 p.

3. Titovich, A.A. (2011). Risk and Insurance Management. Textbook. 2d amend edition. Minsk: Vysshe. shkola. 287

p.

Further resources for teachers

1. Shapkin A.S., Shapkin V.A. (2012). Economic and financial risks. Evaluation, Management and Portfolio
Investment. 8th ed. M.: Publishing and Trading Corporation "Dashkov and K™. 544 p.

2. Baldin K.V., Vorobiev S.N. (2012). Risk Management: Textbook for Students of Higher Education Institutions
Studying in Economics and Management (060000). MOSCOW: UNITED NATIONS. 511 p.

3. Nikonov V. (2009). Risk Management: How to earn more and lose less. M.: Alpina Publishers. 285 p. received
from: http://www.bibliorossica.com/book.html?currBookld=9683&In=ru&search_query

4. Minkova, E.S. (2007). Management riskology. textbook. Kaliningrad: Publishing house of Russian State University

named after |. Kant. received from: http://www.bibliorossica.com/book.html?currBookld=7649&In=ru&search guery.
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2.3. Puckn akoHoMn4eckue, aKonornyeckue, coumaribHble, NpupogHo-
KIMMaTU4ecKue, TeXHOreHHble

dopma obyyeHus/ AHanmns KoHKpeTHbIX cuTyaumn (Case study)

npenoaaBaHus:

KoHTakTHble yachl 2 | WhavemayanbHas paboTa (4Yackl) |
Pa3paboTumkn M. Ongayev

KpaTkoe onucaHue y4ye6HOM eauHULbI

Llenb yyebHOM eAMHULbI COCTOUT B OCBOEHWUN OCHOB PUCK-MEHeOXXMeHTa, YTO NO3BOMUT MOMYyYnUTb U
pa3BmBaTb 3HaHUSA B 0ONacTM MHTPYMEHTOB aHanm3a M OLEHKM PUCKOB, a Takke [ACT BO3MOXHOCTb
OoBMageTb HaBblkaMW MPUMEHEHMS Hay4HbIX MPUEMOB CHWXEHWS PUCKOB B OMpederieHHow cdepe
AeATenbHOCTM YenoBekKa.

O6ocHoBaHve Bblibopa hopMbl NPOBEAEHUS 3aHATUS B pamKax NpeAcTaBreHHOW TeMbl — MpakTuyeckue
3aHATMSA NO3BOMAT OCBOMTb M NPAKTUYECKW 3aKpenuTb MaTepuansl No AaHHON npobneme.

AHHOTaUMA:

ArpapHbI CEKTOP NOABEPKEH MHOXECTBY BECbMa Cneungnyecknx puckos.

Ha npakTuyeckmx 3aHATUSX NNaHMpyeTCcs aHanmM3 KOHKPETHbIX CUTyauui CBS3aHHbIX C PUCKOM B
arpornpombILLIEHHOM KOMMNIIEKCe.

bynoet ygoeneHo BHMMaHue 3akoHogaTernbHOW Gase, Knaccudukauum PUCKOB B CEITbCKOM XO3SAWCTBE,
KBanMMuKaLMOHHbIM NPU3HaKaMm.

CopepxaHue:

1. Knaccudumkaums ¢akropoB pucka.
2. XapakrepucTvka BUOoB pucka.

3. MeToabl ynpaBneHusi puckamu.

4, MeToabl OLEHKN PUCKOB.

Jlutepatypa/pgoctynHble pecypchbl Ans CTYAEHTOB

1. Buwhsiko, A.0., Pagae, H.H. (2008). O6was meopusi puckos: y4eb.nocobue 0Ons cmyd. ebicuwl. y4eb.
3asedeHul. 2-e n3g., ucnp. M.: iagatenbckuin ueHTp «Akagemusi». 368 c.

2. TanmaH, J1.H. (2002). Pucku e akoHomuke: y4ebHoe rnocobue 0ns 8y3os. M.: OHUTU-OAHA. 380 c.

3. TwrtoBu4y, A.A. (2011). MeHedxmeHm pucka u cmpaxosaHusi. y4ebHoe nocobue. 2-e u3g.
nenp. MuHck: Beicw. wk. 287 c.

JdononHuTtenbHble pecypcbl Aansd npenop,aBaTeneﬁ

1. WankmH A.C., WankuH B.A. (2012). 3OkoHomuueckue u ¢huHaHcosble pucku. OueHka, ynpaeneHue, rnopmaeesb
uHeecmuuyud. 8-e n3g. M.: NspaTtenbcko-Toproeas kopropaumst «dawkos u K'». 544 c.

2. banguH K.B., BopobeeB C.H. (2012). VYnpaeneHue puckamu: y4ebHoe nocobue Ons cmydeHmMo8 8y308,
obyyaroujuxcsi rno creyuanbHOCMsIM 3KOHOMUKU U yripasneHusi (060000). M.: OHUTUOAHA. 511 c.

3. HukoHoB B. (2009). YnpaeneHue puckamu: Kak 6onbwe 3apabambieamb U MeHbwe mepsmsb. M.: AnbnuHa
Mabnuweps. 285 c. MNony4yeHo m3: http://www.bibliorossica.com/book.html?currBookld=9683&In=ru&search_query

4. MuHkoBa E.C. (2007). YnpaeneHuyeckasi puckosiozus. yiebHoe nocobue. Kanunurrpaa: N3g-so PIY um. U. Kanta.
MonyyeHo n3: http://www.bibliorossica.com/book.html?currBookld=7649&In=ru&search_query
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2.4. Contemporary trends in ensuring food security through national
management systems

Form of study/ teaching: Self-study of study materials in the form of group work
Contact hours | Self-study (hours) | 6
Developers Inga Riumkina (NSAU), Sergey Riumkin (NSAU)

Brief description of the teaching unit

The purpose of teaching unit is to consider the main directions of ensuring food security based on
different national governance systems (the European Union, Kazakhstan and Russia).
Justification of the choice of the form of the lesson on the presented topic:Self-study allows
toconsolidate theoretical and practical material on a given topic by searching for additional information.
Also, with the help of group work and collective thinking, which involves the use of communication,
opposition, defence of one's point of view and subsequent reflection (reasoned answers), graduate
students will be able to find answers to the questions posed in this topic.
Annotation. The independent work will consider food security issues in three neighbouring macroregions
and, hence, the mutual influence and interaction of national management systems in the food supply.
Today, the main directions and trends of food security are agricultural and fish products, raw materials and
food, sustainable development of rural areas, foreign economic policy in food security.
Content

1. Food security and its main directions and trends today.

2. Food security of Russia

3. Food security of Kazakhstan

4. Food security of the European Union and individual countries.

Literature/ available resources for students

1. Vartanova, M.L. (2016). The main directions of ensuring food security in the Russian Federation. Regional
problems of economic transformation, no. 5, p. 29-39.

2. Bagretsov, D.N. (2012). World food security: state, problems. Agrarian Bulletin of the Urals. No. 12 (104), pp. 48-
53.

3. Anfinogentova, A.A. (2011). Food security of Russia: challenges, risks, threats. Institute of Agrarian Problems, p.
270.

Further resources for teachers

1. Brief overview of the state of food security and nutrition in the world. (2020). Revised from:
http://www.fao.org/3/ca9699ru/CA9699RU.pdf

2. Handbook for Defining and Setting up a Food Security. Revised from:
http://www.fao.org/3/X8622E/x8622e04.htm

3.  Global Strategic Framework for Food Security and Nutrition (GSF). (2017). Committee on World Food Security.
Revised from:

http://www.fao.org/3/MR173EN/mr173en.pdf
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24. OcHOBHble HanpaBrieHusi obecrneyYyeHusi NpPOAOBONbLCTBEHHOMN
6e30MacHOCTM € MOMOLLLIO HaLMOHalbHbLIX CUCTEM yrpaBrieHUA

dopma obyyeHus/ CamocTosTenbHoe n3yveHne y4ebHbix Mmatepranos B BUAE rPynnoBon paboThbl
npenogaBaHus:
KoHTakTHbIe Yachl MnoueugyanbHas pabota | 6
(vacel)
PaspaboTunku WHra PromkuHa (HIFAY), Cepren PromknH (HIAY)

KpaTkoe onucaHune y4eb6HoM eanHULbI

Llenb 3aHATMA:pacCcMOTPETb OCHOBHbIE HanpaBneHnsa obecnevyeHns NpoaoBONbLCTBEHHOM 6e30nacHoCTH,
OCHOBbIBasiCb Ha pasHble HauMOHamnbHble CUCTEeMbl YNpasreHus: Takve kak, Esponenckuin Cotos,
KasaxctaH n Poccus.

O6ocHoBaHue Bbibopa hopmbl NpoBeAeHUs 3aHATUSA B paMKax NpeacTaBlieHHOW TEMbI:
CamocTtosaTenbHas paboTta No3BonseT 3akpenutb TEOPETUYECKMN U NPaKTMYECKUI MaTepuan no gaHHON
TemMe 4Yepe3 MNOUCK [JOMOMHUTENbHOW WHOpMaumMn. Tawkke C NOMOLWbK rpynnoBon paboTbl U
KONMMEKTUBHOIrO MbILLIEHNS,, KOTOPOe npeanonaraet WUCNonb30BaHMe KOMMYHVKauuW, OMMOHUPOBAaHWA,
3aWmTbl CBOEN TOYKM 3peHus 1 nocregytolen pednekcnm (apryMeHTMpoBaHHbIX OTBETOB), aCnUpaHThbl
CMOTyT HaWTN OTBETLI Ha NOCTaBMEHHbIE B JAHHOW TEME BONPOCHI.

AHHOTaUuA

B camocTtosTensHon paboTe GyayT 3aTpOHYTbl BOMPOCHbI MPOAOBOSNIbLCTBEHHOW Ge30macHOCTU B Tpex
COCEACTBYIOLWMX ApYyr C OPYroM MaKpoperMoHax, W, KOHEeYHO, B3auMMOBIWSIHWE W B3auMOAENCTBME
HauuoHarnbHbIX CUCTEM ynpaBneHus B obecneyeHun npoaoBONbCTBMEM. Ha cerogHsi, OCHOBHbIMU
HanpaeneHnsMM U TpeHdamy NPOAOBOMbCTBEHHOW  Ge3onacHOCTW  SABMAAKOTCH:  NPOM3BOACTBO
CEnNbCKOXO3AWCTBEHHON W pPbIGHOM MpPOAYKUMM, Cbipbs UM MNPOAOBOMLCTBMSA, YCTOMYMBOE pas3BUTUE
CenbCKMUX TEPPUTOPUIA, BHELLHE3KOHOMMYECKas NonnTmuka B obnactu npoaoBonbCTBEHHOW Be3onacHoCTy.
CopepxaHue

5. MpogosonbCcTBEHHAsA 6€30MacHOCTb M OCHOBHbIE €€ HanpaBeHus U TpeHdbl CerogHs.
6. lMpogosonbcTBEHHasA 6e3onacHOCTb Poccum

7. lMpogosonbcTBEeHHasA 6e3onacHOCTb KasaxctaHa

8 MpopoBonbcTBeHHasa 6e3onacHocTb EBponerickoro Cos3a n oTAeNbHbIX CTpaH.

INutepaTtypa / AOCTyNHbIE pecypcbl ANs CTYAEeHTOB

1. BaprtaHoBa, M.J1. (2016). OcHoBHble HanpaBneHus obecneyeHnss NpPOAOBOMLCTBEHHOW ©Oe3onacHoCcTU B
Poccuiickon Pepepaunn, PeeuoHarnbHbie npobnemsi npeobpasosaHusi sakoHomuku, Ne5, c. 29-39.

2. barpeuos, O.H. (2012). MupoBass npogoBonbCTBEHHast 6e30MacHOCTb: COCTOsIHWE, npobnembl. AepapHbil
eecmHuk Ypana, Ne 12 (104), c.48-53.

3. AHduHoreHToBa, A.A. (2011). NpoaoBonbcTBEHHas 6e3onacHocTb Poccum: BbI30BbI, PUCKU, Yrpo3bl. MHCmumym
aegpapHsbix npobnem, c. 270.

HononHuTenbHbIe pecypcbl ANA NnpenofaBaTenen

1. Kpamkuli o63op mnonoxeHuss Oen 6 obrnacmu npodogonbcmeeHHoU 6e3onacHocmu U numaHus 8 Mupe.
(2020).MonyueHo us: http://www.fao.org/3/ca9699ru/CA9699RU. pdf

2. Pykoeodcmeo no onpedeneHuo U opmupogaHuro npodososibcmeeHHol 6esonacHocmu. [lonydyeHo wu3:
http://www.fao.0rg/3/X8622E/x8622e04.htm

3. nobGanbHble cTpaTernyeckMe pamkuM MNPOAOBOSIbLCTBEHHON ©Oe3onacHocTM M nuTanusa. (2017). KomuteT no
BCEMVPHON NPOAOBONLCTBEHHOW 6e3onacHocTu. MMonyyeHo us:http://www.fao.org/3/MR173EN/mrl173en.pdf
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2.5. Food supply for humanity at the present stage of development.
Reducing losses in agriculture by applying "smart" technologies

Form of study/ teaching: Lecture-visualization
Contact hours 2 | Individual work (hours) |
Developers Inga Riumkina (NSAU),

Saule Yessengaziyeva (KazNARU)

Brief description of the teaching unit

The purpose of the training unit:formation of knowledge among PhD students onfood supply of
mankind and reduction of loss in agriculture by applying "smart" technologies

Justification of the choice of the form of the lesson: The lecture-visualization will allow PhD students
to increase the efficiency of perception, understanding and assimilation of information about the food
supply of the population and the effective applyingof "smart” technologies in agriculture.

Annotation: the lecture will consider the threats to food security in the context of globalization, as well as
the experience of maintaining food security in the EAEC countries. As a result students will master the
concepts of the current state of scientific developments in the field of food security, the prospects and
direction of their development. They will be able to assess the real threats in the field of food security in
the world.

Content:

1. World experience in food security;

2. Digital technologies in agriculture;

3. Issues of development of agrarian science, technology transfer and level of competence of subjects of
agro-industrial complex.

Literature/ available resources for students

1. Aizman R.l., lashvili M.V., Petrov S.V. et al. (2016). Ecological and Food Safety: Textbook. M.: NITS INFRA-
M.Retrived from: http://znanium.com/bookread2.php?book=507987

2. Dadalko, V.A.&Mikhalko, E.R. (2017).Food security: world community, agriculture, economic expansion:
Monograph. M.: NIC INFRA-M. Retrived from: http://znanium.com/bookread?.php?book=881308

3. Krivorotov, V.V., Kalina, A.V.&Eriashvili, N.D. (2015). Economic security of the state and regions: Textbook for
students studying in 'Economics’. M.:UNITI-DANA. Retrived from: http://znanium.com/bookread2.php?book=470046

Further resources for teachers

1. Declaration of the World Summit on Food Security (2009). Adopted at the World Summit on Food Security, Rome.
2. Conventionabout Food assistance. Retrived from: http://docs.cntd.ru/document/499077683
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2.5. MNMpopoBonbCcTBEHHOE ObecrneyeHne 4yeroBeyecTBa Ha COBPEMEHHOM
atane pa3BuTMA. CokpalweHue noTtepb B CENIbCKOM XO3AUCTBE Npu
NPUMEHEHNN KYMHbIX» TEXHONIOrMMn

dopma obydeHus/ Jlekuus - Bu3yanusaums
npenogaBaHus:
KoHTaKTHbIe Yachl 2 WHomeuayansHas paboTta
(yacel)
Pa3paboTumkn Inga Riumkina (NSAU),
Saule Yessengaziyeva (KazNARU)

KpaTtkoe onucaHue yuye6HOM eANHULbI

Llenb yye6HOM eanHnLbI:hopM1poBaHme 3HaHn y PhDOoOKTOpaHToB No Bonpocam
NpPOaOBONbLCTBEHHOTO obecnevyeHns: YenoBeYyecTBa U COKpPaLLIEHUIO MOTEPb B CENTbCKOM XO3AWCTBE Mpu
NPUMEHEHUN KYMHBIX» TEXHOMOTUNA.

O6ocHoBaHMe Bbibopa hopMbl NpoBeaeHUs 3aHATUs: Jlekunsa-snsyanusaums
nossonMTPhDaokTopaHTaM NoBbICUTE 3(EKTUBHOCTb BOCMPUSTUS,MOHMMaHUA U YCBOEHMS MHGOPMaLIMm
0 NPOLOBOSBLCTBEHHOMODECNEYEHNN HaceneHan apPEKTUBHOM NPUMEHEHNN «YMHbIX» TEXHOIOMIA B
CenbCKOM XO35NCTBE.

AHHOTaumMA: Ha nekuun ByayT paccMaTpuBaTbCsl Yrpo3bl NOAAEPXKAHMSA MPOSOBONbCTBEHHON
6e30nacHOCTU B yCrioBusix rmobanusaumm, a Takke onbiT NogAePKaHUA NPOAOBOSIbCTBEHHON
6e3onacHocTu B ctpaHax EADC.B pesynbTate ocBoeHus nekumm, obyyatolmecs oOBrnagetoT NoOHATUSMM O
COBPEMEHHOM COCTOSIHUKM Hay4HbIX pa3paboTok B cdhepe NpoaoBONbCTBEHHON 6€30MacHOCTH,
nepcnekTuBax U HanpaBneHUn UX pa3BUTUS,, CMOTYT OLEHMBaTL pearbHble Yrpo3bl B 06nacty
NpoaOBONbLCTBEHHON 6E€30MacHOCTH B MUpE.

CopepxaHue:

1. MupoBoW onbIT 06ecneyeHns NPoaOBONbLCTBEHHON Ge30NacHOCTY;

2. LindpoBble TEXHONOrMM B CENbCKOM XO35ANCTBE;

3. Mpobnembl pa3BuTHs arpapHoOn Hayku, TpaHcdepTa TEXHOMOIUIA 1 YPOBHSA KOMNETEHLIMI

CYyOBEKTOB arponpoMbILLNIEHHOTO KOMMIEKca.

HMTepaTypaanCTyngle pecypchbl And ctyaeHToB

1. AnsmaH, P.W., WNawewnu, M.B., MetpoB, C.B. u gp. (2016). Okonozudeckas u npoOoeobLCMeeHHasi
be3onacHocme: Y4yebHoe nocobue. M.: HUL, NHOPA-M. Mony4eHo n3:
http://znanium.com/bookread2.php?book=507987

2. Oapanko, B.A., Muxanko, E.P. (2017).[lpodosonbcmeeHHasi 6e30nacHOCMb: MUPoO8oe coobu,ecmeo, ceribCKoe
Xxo3ssticmeo, SKOHOMUYecKasi 9KCIaHCUS: MoHorpadwms. M.:HNLL NHOPA-M. MonyueHo n3:
http://znanium.com/bookread2.php?book=881308

3. Kpusopotos, B.B., Kanuna, A.B., Spuawsunu, H.O. (2015). OkoHomuuyeckass 6e3onacHocmb 2ocydapcmea u
peauoHos: YuebHoe nocobue Ansi CTYAEHTOB BYy30B, oby4yarolmMxcs no HanpaeneHuto 'OkoHomuka'. M..FOHUTU-
OAHA. MonyyeHo m3: http://znanium.com/bookread2.php?book=470046

[JononHuTenbHbIE pecypcbl Ansd npenop.aBaTeneﬁ

1. [Oeknapauusi BcemupHOro cammuta no MPOAOBONbLCTBEHHOW GesonacHoctn (2009). MpuHsta Ha BcemupHom
camMmmuTe no NpoaoBONbLCTBEHHOM Ge3onacHocTu, Pum.

2. KoHBEHUUS 0 NpOAOBONBCTBEHHOM cofencTaum. MonyyeHo m3:http://docs.cntd.ru/document/499077683
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2.6. Advanced research related to climate change and food security

Form of study/ teaching: Practical lesson

Tick-box strategy
Contact hours 2 | Individual work (hours) |
Developers Aliya Baitelenova, Gulnara Yunusova

Brief description of the teaching unit

Students are presented with the most interesting research findings on the relationship between climate
change and food security. Articles for discussion are selected from various sources, where researchers
from different countries provide facts about the impact of climate change on food security in the country,
and show the results of their own research, which allows to cover the main food security problems caused
by climate change in the world. The students analyze the information provided and identify the most
appropriate research methodologies and ways of solving the problem in their own opinion.

Purpose of the teaching unit

To help doctoral students find the most appropriate direction for their own research development, taking
into account the topic of module 2: the relationship between climate change and food security.
Justification of the form of the lesson on the presented topic

Doctoral students in small groups will analyze the content of proposed studies on the relationship between
climate change and food security on the issues studied. The methodical reception of a check mark
strategy will allow focusing the attention of students on the essence, conceptual apparatus, and the main
characteristics of the issues being studied. Joint discussion in a general group will help to up the
methodology of one's own research to the optimal option, when the studied issues will be reflected in the
goals, objectives, research methodology.

Content

1 Food Safety, Food Systems, Farm-to-Spoon approach

2 Resilience of food systems: win-win adaptation, win-win mitigation, climate-smart agriculture, climate
services

3 Ecological footprints of food supplies (carbon footprint, water footprint)

4 Circular Business Models for Sustainable Urban Food Systems

Literature / resources available for students

I. Literary Sources:

Main literature:
1. Agroecology. Methodology, technology, economics / ed. V.A.Chernikov, ed. A.l. Chekeres. - M.: KolosS. - Text: -
2004 .- 399 pages.
2 FAO (2012). Incorporating climate change considerations into agricultural investment programmes: A guidance
document. Retrieved from http://www.fao.org/docrep/016/i2778e/i2778e.pdf
3 FAO(2012). Food security and climate change. Report of the High Level Panel on Food Security and Nutrition of the
Committee on World Food Security. Retrieved from https://www.fao.org/3/me421r/me421r.pdf
4 Syampungani S. et al. (2010). The Potential of Using Agroforestry as a Win-Win Solution to Climate Change
Mitigation and Adaptation and Meeting Food Security Challenges in Southern African. Agricultural Journal, 5(2); 80-
88, DOI: 10.3923/aj.2010.80.8
5 Meissner F. et al. (2020). A typology for analysing mitigation and adaptation win-win strategies. Climatic Change
160:539-564. Retrieved from https://doi.org/10.1007/s10584-020-02681-x
6 Deepika, Suchiradipta, B., & Saravanan, R. (2018). Climate Smart Agriculture towards Triple Win: Adaptation,
Mitigation and Food Security. MANAGE Discussion Paper 5, MANAGE-Centre for Agricultural Extension Innovations,
Reforms and Agripreneurship (CAEIRA), National Institute of Agricultural Extension Management, Hyderabad, India
Additional Literature
1 Loginov, V.F., Mikutsky, V.S. Climate change: trends, cycles, pauses. Retrieved from
https://e.lanbookcom/book/106670 /
2. Paptsov, A.G., Shelamova, N.A. (2017). The world agri-food system and global climate changes. APK: Economics,
Management, Ne 11, 81-94.
3 FAO (2013, 2017). Climate-Smart Agriculture CSA. Sourcebook Retrieved
fromhttp://www.fao.org/3/i3325e/i3325e.pdf

Further resources for teachers

1. FAO Success stories on climate-smart agriculture csa on the ground. Retrieved from
https://www.fao.org/3/i3817¢e/i3817e.pdf

2 Food Security in the Eurasian Region: Collections of Case Studies (2016, 2017, 2018, 2019, 2020). Retrievedfrom
https://ecfs.msu.ru/
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2.6. MNepepoBble uccneaoBaHUs, CBA3aHHbIE C U3MEHEHMeM Krumara M
NpPoAoBONbLCTBEHHON 6€30MacHOCTLIO

dopma obydeHus/ MpakTnyeckoe 3aHaTne

npenoaasaHusi: ["anoyvHas cTpaterns

KoHTaKTHble yachl 2 | WMuavenayansHas paboTa (Yachl) |
PaspaboTunku Aliya Baitelenova, Gulnara Yunusova

KpaTkoe onucaHune y4e6HOM eanHULbI
Obyyvatowmmess npegocTaBnsaloTcA Hanbonee MHTepecHble pesynbTaTbl UCCNEeAOBaHWUNM, BbIMOSIHEHHbIE HA nNpeameT
B3aVIMOCBS3/ M3MEHEHUS KNMmaTta M NPOAOBONbCTBEHHON GesonacHocTn. Ctaten Ans obcyxaeHus nogobpaHbl 13
pasnu4YHbIX WMCTOYHWKOB, A€ UccredoBaTenn pasnuyHbiX CTpaH MnpegocTaBnsioT (PakTbl BIUSHUS U3MEHEHWS
KnMMaTa Ha nNpOAOBONbCTBEHHYW 6e30nacHOCTb CTpaHbl, W  OEMOHCTPUPYIOT pesynbTaTbl COBCTBEHHbLIX
nccrnenoBaHUin, YTO MO3BONSAET OXBaTUTb OCHOBHbIE MPobGneMbl NPOAOBONLCTBEHHON 6e30MacHOCTU, Bbl3BaHHbLIE
n3MeHeHnem knumarta B mupe. OByvaloLmecs, aHannsmpys npegocTaBneHHyo MHopMauuio, BeligensioT Ans cebs
Hanbornee npnemnemble, N0 CO6CTBEHHOMY MHEHWIO, METOAOOMMIN UCCIEA0BAHUA, MYTU peLLeHnst Npobnemsl.
HasHauyeHue y4e6HoOro 6noka
Momoyb gokTopaHTam HanTu Hambornee BepHOe HamnpasneHne pasBUTUS COBCTBEHHOro Hay4HOro UCCIeAoBaHNs C
y4eTOM TeMbl MOAYNA 2: B3aNMOCBA3N U3MEHEHNS KNMaTa v NpoaoBOSIbCTBEHHOW Ge3onacHoCTH.
O6ocHoBaHue (hopMbl 3aHATUA NO NpeaAcTaBleHHON TeMe
[okTopaHTbl B MarnbIX rpynnax npoaHanuManpyloT KOHTEHT NpeasioXeHHbIX UccrefoBaHuin B3anMOCBA3N M3MEHEHWS
KnvmMmaTa v NnpoAoBONbCTBEHHOW 6Ee30NacHOCTM NO M3yvyaeMbiM BonpocaMm. MeToguyeckmin npuemM rarnoyHon cTparernm
No3BOMMT  aKUEHTUPOBaTb BHMMaHWe OOy4allMXCa Ha  CYLHOCTW, MOHATUWHOM  annapaTte, OCHOBHbIX
XapakTepucTukax nsydaemolx Bornpocos. CoBMecTHoe obcyxaeHne B obLyer rpynne NnOMOXeT passuTb METOAOMOMMI0
COBCTBEHHbIX UCCeAoBaHUA K ONTUManbHOMY BapuaHTy, Korga B Lensx, 3agavax, Metoavke uccrefaosaHni dyayt
OTpaXkeHbl N3y4YeHHbIe BOMPOCHI.
CopaepxaHue

1 MNMpoposonbcTBeHHast 6e30nacHOCTb, MPOAOBONLCTBEHHBIE CUCTEMbI, MPUHLIMMN «OT MO A0 NOXKWY, Lienn
NULLEBbIX NOCTaBOK.

2 YCTONYMBOCTb MPOAOBONBLCTBEHHBIX CUCTEM: WiN-win agantaums, win-win cmsryeHue,
KNMMaTOOPNEHTUPOBAHHOE CENbCKOe XO3ANCTBO, KNMMaTnyeckoe obenyxuBaHme

3 Okomnornyeckue cnegpbl NOCTaBOK NULLEBLIX NPOAYKTOB (YrNepoaHbI crnef, BOOHbIV crnef)

4 UnpkynspHble 6uaHec-mofeny Ans yCTonumBbIX ropoAcKMX NPOSOBOSbCTBEHHBIX CUCTEM

Jlutepatypa/pgoctynHble pecypchbl Ans CTYAEHTOB

I. 'InTepaTypHbIENCTOYHUKN:

OcHoBHas nuTepartypa:
1. YepHukos, B. A.& Yekepec, A. U. (Pen)(2004.)Aepoakonozusi. Memodonozus, mexHonoaus, 3koHomuka. Mockea:
KonocC. — 399 c.
2 FAO (2012). Incorporating climate change considerations into agricultural investment programmes: A guidance
document. Mony4eHo 13 http://www.fao.org/docrep/016/i2778e/i2778e.pdf
3 ®A0O(2012). MNpodosonscmeeHHasi be3onacHoCmb U U3MeHeHue Knumama. [Joknad [pynrbi 8bICOKO20 yPOBHS 110
rpodosoribcmeeHHoU be3onacHocmu u numaHuto Komumema no ecemupHol npo0ogosibcmeeHHoU be3onacHocmu.
Mony4yeHo un3 https://www.fao.org/3/med21r/me421r.pdf
4 SyampunganiS. etal. (2010). The Potential of Using Agroforestry as a Win-Win Solution to Climate Change
Mitigation and Adaptation and Meeting Food Security Challenges in Southern African. Agricultural Journal, 5(2); 80-
88, DOI: 10.3923/aj.2010.80.8
5 Meissner F. et al. (2020). A typology for analysing mitigation and adaptation win-win strategies. Climatic Change
160:539-564. MNMonyyeHoushttps://doi.org/10.1007/s10584-020-02681-x
6 Deepika, Suchiradipta, B., & Saravanan, R. (2018). Climate Smart Agriculture towards Triple Win: Adaptation,
Mitigation and Food Security. MANAGE Discussion Paper 5, MANAGE-Centre for Agricultural Extension Innovations,
Reforms and Agripreneurship (CAEIRA), National Institute of Agricultural Extension Management, Hyderabad, India
LJononHuTtenbHasa nutepaTtypa
1 JNornHoB, B.®., Mwukyukun, B.C. MU3meHeHus knumama: mpeHObl, YuKabl, naysbl. [lonydeHo w3
https://e.lanbookcom/book/106670 /
2 Manuos, A.T., lWenamosa, H.A. (2017). MupoBasi arponpofoBOfbCTBEHHASA cMCTeMa U rnobarnbHble KnumaTudeckue
nameHeHus. AlK: akoHomuka, ynpaeneHue, Ne 11, 81-94.
3 ®AO (2013, 2017). Climate-Smart Agriculture CSA. SourcebooklMonyyeHouns http://www.fao.org/3/i3325e/i3325e.pdf
JdononHutenbHble pecypcCbl AnA npenonaBaTeneﬁ
1. FAO Success stories on climate-smart agriculture csa on the ground. T[lonyyeHo wu3
https://www.fao.org/3/i3817e/i3817e.pdf
2 [IpodosonbcmeeHHasi 6eszonacHocmb 8 Espasulickom peauoHe:COOPHUKM TeMaTuieckux muccrieqoBaHuin(2016,
2017, 2018, 2019, 2020). Nony4yeHo mshttps://ecfs.msu.ru/

50 (RU)


https://ecfs.msu.ru/

Enhancement of Postgraduate Studies Co-funded by the o
on Sustainable Agriculture and Future Farming Systems S A G R S Erasmus+ Programme L
Project number 610383-EPP-1-2019-1-DE-EPPKA2-CBHE-JP of the European Union * o %

2.7. Population income and economic availability of food

Form of study/ teaching: | Brainstorm

Contact hours 2 | Individual work (hours) |

Developers Damira Aitmukhanbetova (KazNARU)

Brief description of the teaching unit

The purpose of the teaching unit: formation of knowledge among PhD students about the
interdependence between the level of income of the population and the state of food security in the
country.

Justification of the choice of the form of the lesson:

The use of brainstorming will allow to develop creative thinking in studying the issue of economic
affordability of food, and will teach how to create the necessary insurance reserves to ensure food
security.

Annotation: The economic availability of food is related to the level of income, which allows the
population to purchase food at the minimum level of consumption, regardless of social status and place of
residence. Poverty is a source of food insecurity, so income growth and population poverty reduction are
fundamental to achieving food security.

Content:

1. Basic indicators of state food security;

2. Living standards of population: poverty level, inflation level.

3. Economic accessibility of food: physical accessibility, growth of food prices, products prohibited for
import.

Literature/ available resources for students

1. Gladunov O. (2019) Food for rich and poor. [Electronic resource]. - Mode of access:
http://svpressa.ru/society/article/61748/

2. Dadalko V.A., Mikhalko E.R. (2017) Food security: world community, agriculture, economic expansion:
Monograph Mocksa: NIC INFRA-MAccess mode: http://znanium.com/bookread2.php?book=881308

3. "Global Food Security Index 2018". a report from The Economist Intelligence Unit, Building Resilience in the
Face of Rising Food- Security Risks, Sponsored by Corteva agriscience Agriculture Division of DowDuPont. October
2018. - 164 Access mode: https://foodsecurityindex.eiu.com/Resources

Further resources for teachers

1. Declaration of the world summit on food security (Adopted at the world summit on food security, Rome, November
16-18, 2009)

2. Convention about Food assistance http://docs.cntd.ru/document/499077683
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2.7. Nloxoabl HaceneHUs 1 3KOHOMUYeckas AOCTYNHOCTb NPOAOBONLCTBUSA

dopma o6yyeHus/ Mo3sroson wTypm

npenogaBaHus:

KOHTaKTHbIe Yachl 2 | MhaueuayansHas pa6oTa (4ackl) |
PaspaboTtynku Damira Aitmukhanbetova (KazNARU)

KpaTkoe onucaHune y4eb6HoM eanHULbI

Llens yye6HoM eanHULbI: (hopMUPOBaHUE 3HaHMI Y PhD [OKTOPaHTOB O B3aMMO3aBMCUMOCTM YPOBHSI
[10XO[I0B HaceneH1sl N COCTOAAHUS MPOAOBONLCTBEHHOW 6e30NacHOCTU CTPaHbI.

O6ocHoBaHue Bbibopa hopMbl NpoBeAeHUA 3aHATUA: [pyuMeHeHne MO3roBOro LWTypMa no3sBonuT
pa3BuUTb KpPeaTUBHOE MbILSIEHNE MO M3Y4YeHUo Borpoca 06 3KOHOMUYECKOW AOCTYMHOCTM MPOOYKTOB
MUTaHUs!, Hay4YuT co3gaBaTb HEOOXOAMMbIE CTPaXOBble pPe3epBbl AN 06ecneyYeHns NPOLOBONLCTBEHHOM
6e3onacHocTw.

AHHOTaIJMHZSKOHOMI/I‘-IeCKaﬂ AOCTYNHOCTb NpoAOoBOJILCTBUA CBA3aHa C ypOBHEM [O0OXOOO0B, KOTOprl7I
no3BoNIAE€T HacCelleHUo r|p|/|06peTaTb npoayKkTtbl nNnMtaHnda Ha MWHUMalribHOM YpOBHE I'IOTpe6J'IeHl/IFI
He3aBncmmo OT couunanibHoOro crtatyca W MecCta XUTENbCTBa. M cTouHnKOM I'IpOﬂ,OBOﬂbCTBeHHOVI
HecTabunbHoCTM aBnsAeTcs  ©edHOCTb, no3TOMy  OCHOBONonarawwmMm  ycnosmem  OOCTUXEHUA
I'IpO,EI,OBOJ'IbCTBeHHOIZ ©es3onacHoCTM siBnsieTcA POCT OoxoAoB W COKpalleHue mMacwTtaboB GegHOCTM
HaceneHua.

CopepxaHue:

4, OcHoBHble NokasaTenu rocyaapCTBeHHON NPOAOBONLCTBEHHOM 6e30NacHOCTH;

5. YPOBEHb >U3HWU HAcEeNeHNs: ypOBEHb BGEAHOCTU, YPOBEHb MHANALMUY;

6. OKOHOMMYeCKasi [AOCTYNHOCTb NPOAOBONLCTBMSA: husndeckass [OCTYMHOCTb, POCT LUEH Ha

NPOAYKTblI NUTAHUA U 3anpeLleHHY0 K BBO3Y NPOaYKUNIO.

Ilutepatypa/pgoctynHble pecypcbl Ans CTYAEHTOB

1. TnapyHoB O. (2019) Epa pgna 6GoraTbix W 6GefHbiX. [ONeKTPOHHbIA pecypc]l. - Pexum poctyna:
http://svpressa.ru/society/article/61748/.

2. Oapanko B.A., Muxanko E.P. (2017) lNMpogoBonbcTBeHHast 6e30macHOCTb: MUMPOBOE COOBLLECTBO, CernbCKoe
X035MCTBO, 3KOHOMUYeckas akcnaHeusi: MoHorpadusa. Mocksa:HUL UHOPA-M

Pexwum gocTyna: http://znanium.com/bookread?2.php?book=881308

3. «Global Food Security Index 2018» a report from The Economist Intelligence Unit, Building Resilience in the Face
of Rising Food- Security Risks, Sponsored by Corteva agriscience Agriculture Division of DowDuPont. October 2018.
— 164 Pexnm goctyna: https://foodsecurityindex.eiu.com/Resources

HononHuTenbHble pecypcbl ANA NpenofaBaTenen

1. Heknapauns BcemupHoro cammuTa Mo npoaoBonbCTBEHHOW 6GesonacHocTu (MpuHaTa Ha BcemupHom
caMmMuTe No NPOAOBONBLCTBEHHON Be3onacHocTu, Pum 16-18 Hosbps 2009r.)
2. KoHBeHUus 0 npogoBonbCTBEHHOM cogencTeum http://docs.cntd.ru/document/499077683
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2.8. World policy and international activities in the field of food supply in the
context of developed and developing countries

Form of study/ teaching: Self-study of study materials in the form of group work
Contact hours | Individual work (hours) | 6
Developers Inga Riumkina (NSAU), Marianna Teriutina (AGATU)

Brief description of the teaching unit

Purpose of the teaching unit: to consider the international activities and policies of countries and study
the cooperation of international organizations in solving the food problem.

Justification of the choice of the form of the lesson on the presented topic:

Independent work allows consolidating theoretical and practical material on a given topic by searching for
additional information. Also, with the help of group work and collective panel discussions, graduate
students will reveal the issues of global food supply for the population, including in the context of
developed and developing countries.

Annotation. The self-study will address global food security policies that aim to produce enough food to
meet the growing needs of both developed and developing countriesAlso, in group self-study, the issue of
international trade in food and agricultural raw materials will be examined. Trade in agricultural products
must be conducted without hindrance and at relatively stable prices, so that countries can supplement
their production with imports as needed. The world food policy and activities of the international
organizations presuppose smooth functioning of the system and provision of necessary reserves in order
to be safe from sudden production downturns or sharp price rises.

Content

1. World agri-food system

2. Strategies for food security of developed countries

3. Strategies for food security of developing countries

4. International activities of organizations in providing food to the population.

Literature/ available resources for students

1. Kolesnyak, A.A., Polozova, T.V. (2009). Food strategy of the developed countries of the world. KrasGAU, no. 2, p.
3-7.

2. Epifanov, V.l. (2012). Food problem in developing countries and international food trade (on the example of African
countries). REU Bulletin, No. 2, p. 111-115.

3. Belkharoev, Kh.U. (2008). International classification of countries by the level of food supply. Actual problems of
modern science. Revised from: http://naukarus.com/mezhdunarodnaya-klassifikatsiya-stran-po-urovnyu-
obespecheniya-prodovolstviem

Further resources for teachers

1. Provision of the world's population. (2020). Revised from:
http://www.fao.org.tempref/docrep/faoc/Meeting/018/k6021r.pdf

2.  The current state and food insecurity in the world. (2011). Revised from:
https://portals.iucn.org/library/sites/library/files/documents/Food-003.pdf

3. Ending poverty and hunger by 2030. Agenda for the Global Food System. (2015). Revised from:
http://documentsl.worldbank.org/curated/en/700061468334490682/pdf/95768-REVISED-WP-PUBLIC-B0ox391467B-
Ending-Poverty-and-Hunger-by-2030-FINAL.pdf
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2.8. MupoBas nonutMka M MeXxayHapoAHas AesTeribHOCTb B obGnactu
obecrneyeHMss NpPoAoOBONbLCTBMEM HacerneHMss B paspe3e pa3BUTbIX WU
pa3BMBaroOLLNXCA CTPaH

dopma 06yueHus/ CamocTosTenbHOe N3yyeHne yueBHbIX MaTepuarnos B BiAE OMOPHbLIX KOHCMEKTOBR
npenogaeaHus:

KoHTaKTHble Yachl | WHaveuayansHas paboTa (Yach) | 6
PaspaboTunku WHra PiomkuHa (HIFAY), MapuanHa TeproTrHa (AFATY)

KpaTkoe onucaHune y4eb6Hon eanHULbI

Llenb 3aHATUA:paccMoOTpeTb MEXOYHAPOAHYIO AEATENbHOCTL M NONUTUKY CTPaH, a Takke U3ydnTb
COTPYAHWYECTBO MEXAyHapOoAHbIX OpraHn3auui B peleHny npogoBosIbCTBEHHON Npobremsl.
O6ocHoBaHue Bbibopa hopmbl NpoBeAeHUs 3aHATUSA B paMKax NpeacTaBlieHHOW TEMbI:
CamocTosATenbHas paboTta NO3BOMSET 3aKpENUTb TEOPETUHECKUIA U NPAKTUYECKUIA MaTepuan no AaHHOW
Teme yepes NovcK AoNonHUTENbHOW MHpopmaumn. Takke ¢ MOMOLLIO FPYNnoBon paboTbl 1
KONMMEKTUBHbIX NaHEeNbHbIX OUCKYCCUI, acnMpaHTbl CMOTYT PackpbiTb BOMPOCHI 06ansHoro
NPOOOBONLCTBEHHOro obecnevyeHnss HaceneHus, B TOM Y1Cre 1 B paspese pa3BuTbIX U Pa3BUBAIOLLMXCH
CTpaH.

AHHoTaumaA: B camocTtosaTensHon paboTe ByayT 3aTPOHYThI BONPOCHI MUPOBOW NONUTKKK B obnactu
NPOAOBONLCTBEHHOW 6€30MacHOCTH, Liefb KOTOPON MPON3BOAUTb AOCTAaTOYHOE KONMMYEeCTBO
NPOAOBONLCTBUSA ANS YAOBNETBOPEHNSA pacTyLLMX NOTPeBHOCTEN, Kak pa3BMTbIX, Tak U pasBMBatOLLMXCA
cTpaH. Takke npuv rpynnoBon camocTosTenbHon paboTe, OyaeT paccMoTpeHa BONpPOC O MexXAyHapoaHOW
TOProsrie NPOAYKTaMM NMUTAaHUS U CENbCKOXO3ANCTBEHHBIM ChipbeM. Toproens B cdepe
Cenbxo3npoayKumMmn JOSMKHA OCYyLLEeCTBAATLCS 6e3 nomex Npy OTHOCMTENBHO CTabunbHbIX LEeHax C TeMm,
YTOObI CTpaHbl MOrM N0 Mepe HagoBbHOCTM AOMNOMHATL CBOE NPOM3BOACTBO 3a cyeT umnopTta. Muposas
NonuTUKa U AesTeNbHOCTb MEeXAYHapOAHbIX OpraHnsaLmnin B cdyepe NpoAoBONbLCTBUS npeanonaraeT
b6ecnepebonHoe (PyHKLMOHMPOBaHME CUCTEMBI U 0BecneyeHns HeOOXOAMMbIX pe3epBOB Afsl TOro, YToObI
obesonacuTbCs OT HEOXMAAHHbIX CMagoB NPOM3BOACTBA UMW PE3KUX MOBbLILLEHWI LiEH.

CopepxkaHue

1. MwupoBas arponpo4oBoNbCTBEHHAsA cucTema

2. CTpaTternm npoaoBofbCTBEHHOM 6e30MNacHOCTU pasBUTbIX CTpaH

3. CTpaTterum npoaoBofibCTBEHHON 6e30MacHOCTU pa3BMBatOLLMXCS CTpaH

4, MexayHapoaHas AesTeNbHOCTb OpraHusaLmii B obecrnedyeHnn NpoAoBoNbCTBUEM HaCENEHUS.

HMTepaTypa / AOCTYMHbIE pecypcCbl And CTyaeHToB

1. Konechsik, A.A, MNono3sosa, T.B. (2009). NponoBonbCTBEHHasA cTpaTerns pa3sutbix cTpaH mupa. KpaclAY,Ne2, c.
3-7.

2. EnudaHoB, B.N. (2012). MNpopoBonbCTBEHHas npobrnema B pas3BUMBaKOLWMXCH CTpaHax WM MexayHapoaHas
TOProBsns NpoAoBOMbLCTBMEM (Ha npumepe ctpaH Adpukn). BecmHuk P3Y, Ne 2, ¢.111-115.

3. Benxapoes, X.Y. (2008). MexayHapogHas knaccudumkaums CTpaH no YpPOBHK OobecneveHusi MpoaoBOSbCTBUEM.
AxkmyarnbHble npobriembl cospemeHHol Hayku.llonydyeHo u3: http://naukarus.com/mezhdunarodnaya-klassifikatsiya-
stran-po-urovnyu-obespecheniya-prodovolstviem

JdononHutenbHble pecypcCbl ansa npenonaBaTeneﬁ

1. O6ecrieyeHus HacesneHusi mupa. (2020). Mony4yeHo n3:
http://www.fao.org.tempref/docrep/fao/Meeting/018/k6021r.pdf

2. Tekywee cocmosiHue u omcymcmeue npodososibcmeeHHol 6eszonacHocmu 8 mupe. (2011). lMonyyeHo wu3:
https://portals.iucn.org/library/sites/library/files/documents/Food-003. pdf

3. Koney 6edHocmu u 20n0dy k 2030 eo0dy. lNosecmka OHsA nobanbHol npodosoribcmeeHHoU cucmembl. (2015).
MonyyeHo wn3: http://documentsl.worldbank.org/curated/en/700061468334490682/pdf/95768-REVISED-WP-PUBLIC-
Box391467B-Ending-Poverty-and-Hunger-by-2030-FINAL.pdf
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3. Sustainable resources management (water, ecosystems, land
management)

The purpose of this sub-topic is to know the methods of assessing natural-economic, ecological -
economic, ecological - hygienic risks, to have knowledge of the mechanisms and procedures for
conducting environmental expertise of agricultural enterprises and about innovative measures to reduce
risks in sustainable management, the principles of sustainability and the assessment of adapted measures
of the resource potential of agricultural landscapes, the closed cycle of the economy.

The practical content of the sub-topic is the ability to apply modern methods of assessing natural
and economic risks in the context of climate change. Conducting agroecological analysis and developing a
plan for optimizing agricultural landscapes. Development of measures for sustainable resource
management.

Learning outcomes

Competence 2 (K2)

PhD students are capable of developing and implementing techniques and models for sustainable
development of crop and livestock production systems to ensure food security in the face of climate
change.

Knowledge 1 (K231)
PhD students know principles of evaluation of natural and economic risks in water and land resources
use;

Knowledge 1 (K232)
PhD students know sustainability principles, mechanisms and methodological approaches that ensure
resource management.

Skills 1 (K2Y1)
PhD students are able to analyze the degree of agrolandscape sustainability using modern digital
information technologies;

Skills 1 (K2Y2)

PhD students are able to find practical solutions to increase resource sustainability (water resources,
ecosystems, land use).
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3. YcTtonumBoe ucnonb3oBaHMEe U ynpaBneHue pecypcamu (BoaHble
pecypchbl, 3KOCUCTEMbI, 3eMJIeNofib30BaHue)

Llenb paHHOW noaTembl — 3HaTb METOAMKU OLEHKM NPUPOOHO-3KOHOMUYECKMX, 3KOMOoro -
9KOHOMWYECKMX, 3KONOrO - MMrMeHNYECcKNX PUCKOB, UMETb 3HaHWe MeXaHU3MOB M MpoLeayp NpoBeneHUs
9KOMOrMYECKOW 3KCNEepTU3bl CEMbCKOXO3AWCTBEHHBIX MNPeanpusaTMA 1 06 MHHOBAUMOHHBIX Mepax Mo
CHVDKEHWIO PUCKOB B YCTOMYMBOM YNpaBneHun, NpuHLMNax yCToOMYMBOCTM 1 OLLEHKE aganTMpOBaHHbIX Mep
pecypcHOro noTeHuuana arponaHalwadgToB, 3aMKHYTOM LIMKIE 3KOHOMUKN.

MpakTuyeckum cogepxaHueM MOATEMbl SIBMSIETCA YMEHWE MPUMEHSITb COBPEMEHHBLIX MEeTOOOB
OLEHKN MPUPOAHBIX M 3KOHOMMUYECKUX PUCKOB B YCMOBUAX UW3MeHeHus1 knumaTta. [lpoBeaeHve
arpoaKorornyeckoro aHanunsa v paspaboTtka nnaHa onTuMM3auum arponaHglwadTos. PaspaboTka mep no
YCTOMYMBOMY YMpaBIiEHNIO pecypcamu.

PesynbTaTbl 06y4YeHus

KomneTteHuus 2 (K2)
CnocobeH paspabaTtbiBaTb W BHegpsiTb NpMEMbl W MOAENM YCTOWYMBOIO pPasBUTUS  CUCTEM
pacTeHMeBOACTBA M XUBOTHOBOACTBA Ansi obecnevyeHusi NPOAOBONbLCTBEHHON 6€30MacHOCTM B YCMOBUAX
M3MEHeHUs KnumarTa.

3HaHuna 1 (K231)
MpUHUMMBI OLEHKM NPUPOAHO-XO35INCTBEHHBIX PUCKOB B MCMOMb30BaHWM BOAHBIX U 3€MEfbHbIX PeCypCoB;

3HaHunsa 1 (K232)
MpyHUMNBI  YCTOMYMBOWCTU, MEXaHM3Mbl U MeTogudeckMe noaxonpl, obecneuvBaiolime ynpaBreHue
pecypcamu.

YmeHus 1 (K2Y1)
AHanuanpoBaTb CTeMNeHb YCTOWYMBOCTU arponaHgwadra ¢ MCMNoib30BaHNMEM COBPEMEHHbIX LIMAPOBbIX
MHOPMAaLIMOHHBIX TEXHONOMUNA;

Ymenus 1 (K2Y2)
HaxoamnTb npakTnyeckme peLleHns B NOBbILEHUS YCTONYMBOCTU PecypcoB (BOAHbIE PECYPChI,
3KOCUCTEMBI, 3€MIENO0Nb30BaHMe)
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Structure of subtopic 3

Sustainable resources management (water, ecosystems, land
management)

Teaching/learning forms: problem lecture, seminar — debate, hands-on training, lecture-visualization, workshop-
discussion, case analysis

Teaching/learning methods:

Problem lecture - consideration in the search plan of scientific problems the use of innovative measures in the
sustainable use and management of water resources in agriculture, analysis, discussion of this point of view

Seminar - debate (problem seminar) - consideration and defense of different points of view.

When studying the lecture material - visualization in the form of natural, pictorial, symbolic images, students
transform oral and written information into a visual form, which contributes to the identification and systematization of
the most significant elements of the discipline.

Practical classes - a method of reproductive training that provides a link between theory and practice, helping
postgraduates/doctoral students develop the skills and application of knowledge gained during the lecture and during
independent work.

Seminar-discussion - a collective discussion of a problem in order to identify ways of its reliable solution. Seminar-
discussion is conducted in the form of dialogical communication between participants.

Case method is a learning technique that uses a description of real economic, social, and business situations. The
trainees should explore the situation, understand the essence of problems, offer possible solutions and choose the
best of them.

Preparation of a scientific article - a document summarizing the results of the selected research activities of the author
(doctoral candidate).

Types of educational work
(academic hours)
Contact work 5]
g | E
. . Q X
Name of sections, topics 5 S 5
> 7 5 =
5 o S = T
8 g ., S |5 |2
2 g% g g2 |2
S S g g |68 |E
3.1.Using innovative measures in sustainable use and 2
management of water resources in agriculture (taking into
account regional specifics)
3.2. Principles of sustainability and evaluation of adaptive 2
measures. Agroecological analysis and development of the
plan of agrolandscape optimization
3.3. Assessment of natural and economic risks in conditions 2
of climate change (by examples of agro-industrial complex)
3.4.Sustainable Water Resources Management Strategy 6
3.5.Soil Resources. Integrated soil fertility management 2
3.6. Analysis of innovative measures aimed at risk reduction 2
based on the assessment of environmental hazards of land
use
3.7.Development of recommendations on agrolandscapes 2
sustainability based on biota transformation assessment
3.8.Problems of sustainable land use (on the example of a 6
region)
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Crpykrypa Noaremsb! 3

YctonumBoe wMcCnonb3oBaHMe U YynpaBrieHMe pecypcamu (BoaHble
pecypchbl, 3KOCUCTEMbI, 3eMIenosib30BaHue)

®dopwmbI npenogaBaHusa/ 06y4yeHUA: NpobnemMHas nekums, cemmHap — QUCNyT, MpakTU4Yeckoe 3aHaTue,
neKuns-B1u3yanusaunsi, ceMmHap-amncKyccusl, Kenc-aHanms

MeToabl npenopaBaHus/ obyvyeHus

MpobnemHasa nekuusa- pacCMOTpeHWe B TMOMCKOBOM MNNiaHe Hay4vHbIX npobnem  ucnonb3oBaHue
MHHOBALMOHHBLIX Mep NpU YyCTONYMBOM MCMONb30BAHUN U YNpaBieHUM BOOAHLIMW pecypcaMm B CENbCKOM XO3ANCTBE,
aHanus, obcyxaeHve AaHHON TOYKU 3peHuns

CemuHap — Aucniym (npobrieMHbIl ceMuHap) — paccMampuearomcsi U 3aujuwjaromcsi pasjiuyHbie moyku
3peHusi.

Mpu BoCnNpuATMM MaTepuana nekuMm — Bu3lyanusauuMm B BWAE HaTypanbHblX, M300pasuTenbHbIX,
CcMMBOMMYECKNX 00pa3oB acnupaHThl/QOKTOpaHThl Npeobpa3oBbIiBAOT YCTHYHD W MUCbMEHHYK WHdOpMauuio B
Bu3yanbHyto opMy, 4TO crnocobCTByeT BbIAENEHUIO W cucTemaTM3auunm Haubonee 3HaYUMMbIX 3NEMEHTOB
AVCLMNIVHBI.

MpakTuyeckne 3aHATUA- METOL PENPOAYKTUBHOIO 00ydeHusi, obecneunBaloLnii CBA3b TEOPUN U NPAKTUKMK,
COAENCTBYIOLWUIA BblIpaboTke y acnupaHTOB/OOKTOPAHTOB YMEHUIN U HABbIKOB MPUMEHEHUS 3HaHWWA, NOMyYeHHbIX Ha
NEeKUMN N B XOa4e camMoCToATeNbHON paboThl.

CeMuHap-gucKyccuss npeanonaraeT KonnekTuBHoe obcyxaeHne Kakoh-nnbo npobnembl € Uenbko
YCTaHOBMNEHUS NyTEN ee [OCTOBEPHOro pelleHus. CeMuHap-AUCKYycCcUs NpoBoauTcs B (OpMe AManornyeckoro
06LLEHNST Y4aCTHMKOB.

MeToa KOHKpeTHbIX cuTyauun (aHrn. Case method, Kewc-meTon, MeTod KeMcoB, MEeTO CUTYyauMOHHOro
aHanu3a) — TexHuKka 00y4eHWs, UCMOonb3ylLas OnucaHme peanbHbIX 3KOHOMUYECKUX, couunanbHbiX U BusHec-
cutyaumin. OByyarowmecs AOMmKHbI uccrnenoBaTtb cuTyauuo, pa3obpaTtbes B CyTu Npobnem, npeanoxutb BO3MOXHbIE
pelleHus n BoibpaTb nyyliee n3 HuX.

MoaroTtoBka Hay4YHOW CTaTbU-AOKYMEHT, PE3IOMUPYIOLLMIA pe3ynbTaTbl NPOBeAeHNs BbIGpaHHON
nccrnenoBaTenbCkon AesTENBHOCTU aBTopa (QOKTOpaHTa).

Bugbl yuebHomn paboTbl (akagemMuyeckue Yachl)

KoHTakTHasi paboTa

HanmeHoBaHue pa3genos, Tem

ICamocTosTenbHas

Mpoune (fHanpumep:
paboTta

aGopaTopHble
MpakTnyeckme
3aHATUS
KOHCYnbTauun)

paboThl

Ninekuus

3.1. Vcnonb3oBaHWe WUHHOBALUMOHHLIX MEp MpU YCTOMYMBOM
MCMOMb30BaHUN W yNpaBreHuM BOAHbIMU pecypcamu B
CenbCKoM Xo3fAncTee (c yyeToM pervoHanbHbIX
0cobeHHocTeNn

3.2. MpuHUMMBI YCTONYMBOCTU U OLIEHKU afdanTUBHbLIX Mep. 2
Arposkornormyeckuii  aHanu3 1M paspabotka  nnawHa
OnNTMMM3aLun arponaHawadTos

3.3. OueHka NpMpOAHO-XO3ANCTBEHHBIX PUCKOB B YCMOBUSIX 2
n3meHus knumarta (Ha npumepax AlK)

3.4. Crparternsa yCTOMYMBOrO yYMpaBreHUs  BOAHbIMM 6
pecypcamm

3.5. TouBeHHbIE pecypcbl. VHTerpmpoBaHHOE ynpaeneHue 2
nnogopoaveM Nnoys

3.6. AHanNM3 MHHOBALMOHHBIX MEPONPUATUN HanpaBreHHbIX 2
Ha CHWXEHWE PWUCKOB HA OCHOBE OLIEHKM 3KOMOrMYecKom
0MacHOCTY UCMONb30BaHNA 3eMerb

3.7. Paspabotka pekoMeHOauui MO  YCTOMYMBOCTU 2
arponaHawadgToB Ha OCHOBE OLIEHKM cTenenn
TpaHcopMaLmmn 61oThI

3.8. Tlpobnembl yCTOMYMBOrO 3eMrienonb3oBaHus  (Ha 6
npumepe pernoHa)
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3.1. Using innovative measures in sustainable use and management of
water resources in agriculture (taking into account regional specifics)

Form of study/ teaching: Problem lecture
Contact hours 2 | Individual work (hours) |
Developers M. Ongayev

Brief description of the teaching unit

Purpose of the teaching unitSustainability of food production will increasingly depend on the rational
and efficient use of water resources and methods of their conservation, consisting mainly in the
development and organization of irrigation, including the rational use of water resources for rainfed
agriculture, water supply for livestock, inland fisheries and agroforestry.

Justification of the choice of the form of the lesson on the presented topic:

Achieving food security is a priority in many countries, and agriculture must not only provide food to a
growing population, but also conserve water resources for other uses. The challenge is to develop and
adopt water-saving technology and management practices and, through capacity building, enable
communities to put in place the organizational structure and incentives for rural populations to adopt new
approaches to rainfed and irrigated agriculture. The rural population should also have better access to
drinking water that meets sanitary standards.

10. Scientific problem. The key issue of the problem lecture is the food sphere, namely food
production, which has become a key factor for increasing water deficit. The lecture deals with the use of
innovative measures in the sustainable use and management of water resources in agriculture, ensuring a
balance between food and environmental security. Its main results are based on the report of the
International Water Management Institute (IWMI) [IWMI, 2007].

Scientific search. Based on the analysis of agricultural water management practices, the problem lecture
discusses the nature of the challenges encountered in the field, which allowed the preparation of
innovative recommendations for overcoming them.

12. Types of scientific research. In this context, new approaches to the use of innovative measures in
the sustainable use and management of water resources in agriculture have emerged. The main
conclusion of the lecture on the concept of management agrees with the conclusions of researchers from
OECD and SCENES projects. An effective water strategy in the agricultural sector will require a
combination of adaptive investment, policy, and innovative approaches.

13. Key research milestones: The main areas of innovation in the sustainable use and management
of water resources in agriculture include:

- Improvement of the legal and regulatory framework governing the process of creation and
implementation of innovations;

- Formation and implementation of effective economic and administrative mechanisms of stimulation and
responsibility of entrepreneurs;

- formation of an appropriate innovation infrastructure;

- promoting the integration of science, education and production;

- assistance in the organization of training and retraining of innovative personnel;

- supporting the development of "green thinking" and "healthy eating" among the population, etc.

The development of practical activities in the field of implementation of environmental innovations directly
connects with the possibility of obtaining a number of specific benefits in solving not only environmental
but also economic and social problems, such as: increasing the competitiveness of products, access to
foreign markets, environmental conservation, improving the quality of life in rural areas, etc.

Literature/available resources for students

1. Rational water use. Electronic resource. Access mode of the article. received from: https://ru.wikipedia.org/wiki
2. Isyanbaev M.N., Khasanova D.N., Shakirova S.M. (2014). Management of water resources in the region (on the
example of the Republic of Bashkortostan). Monograph.Ufa : RIC BashSU. 44 p.

Further resources for teachers

1. IWMI (2007) Water for Food, Water for Life! A Comprehensive Assessment of Water Management in Agriculture.
Molden D. (ed.). Earthscan.
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3.1. Ucnonb3oBaHue MHHOBALUMOHHLIX mMep npu yCTOﬁqMBOM

MUCNOSb30BaHUM W YynpaBfieHUM BOAHLIMM pecypcaMu B CefIbCKOM
XO3AIUCTBE (C Y4eTOM permoHasribHbIX 0COOGEeHHOCTEN)

dopma obyyeHus/ MpobnemHas nekuuns

npenogaBaHus:

KoHTaKTHble yachl 2 | MnaneuayansHas pa6ota (Yackl) |
PaspaboTynku M. Ongayev, A.HiokkaHOB

KpaTkoe onucaHue y4ye6HOM eauHULLbI
Llenbyye6HONeANHULbI.Y CTONYMBOCTL NPOU3BOACTBA NPOAOBONLCTBUA BO BCe Bonbluen creneHn byaeTt 3aBuceTb
OT pauuoHanbHOro W  3PdEKTUBHONO MCMNOMb30BaHUS BOAHbIX PECYpcoB W MeTodoB WX cbepexeHus,
3aKnovamwmxesd, rmasHelM  obpa3oM, B pasBATUM W OpraHM3auuMm OpPOLUEHWUsl, BKMNOYas pauuoHansHoe
MCMOmnb30BaHNe BOAHbIX pecypcoB B uenax 6orapHoro 3emnefenus, BOOOCHaGXeHWs >KMBOTHOBOACTBA,
pbI6OMOBCTBa BO BHYTPEHHUX BOJOEMAaX M arporiecoMenvopaumm.
dopmanpoBefeHUA3aHATUABpaMKaxnpeacTaBneHHONTeMbI: NpobrnemMHasnekums.
AHHOTaumsa. [ocTwkeHne nNpoaoBONbCTBEHHON 6e30MacHOCTU SABNSETCA OJHOM M3 MepBOOYepedHblX 3agady BO
MHOMMX CTpaHax, NpuMYeM CenbcKoe XO3ANCTBO OOMMKHO He TONbKo obecneuvBaTb MPOAOBOMLCTBMEM pacTyliee
HaceneHve, HO TaKkke SKOHOMWTbL BOAHbIE pecypchbl ANS APYTMX BUOOB MCMOMNb30BaHUA. 3adaya 3aknioyaeTcsa B TOM,
4yTOGLI paspaboTaTb M BHeOpUTb BOAOCOEperalollyld TEXHOMOrMI M MEeTOAbl YNpaBneHus W MnyTem CO3[aHus
noteHumana mno3BonuMTb OOLUMHaM BBECTU OPraHW3auUOHHYI0 CTPYKTYPY WM CTUMYMbl AMS MNPUHATUS CENbCKUM
HaceneHnem HOBbIX MOAX0A0B B obnactn GorapHoro u opolwaemoro 3emnegenusa. Cenbckoe HacerneHne AOIMKHO
Takke nMeTb Bonee WMPOKNIA JOCTYN K CHAabXeHWI0 NUTEEBOW BOAON OTBEYAIOLLMI CaHUTapHbIM HOPMaMm.
1. HayyHas npobnema. KnioyeBbiM BONPOCOM NPOGNEMHON MneKkuun sBRseTcs NpodoBONbCTBEHHas cdepa, a
MMEHHO MPOM3BOACTBO NPOAYKTOB MUTaHMUS, KOTOPOE CTaso Kr4veBbiIM ()akTOpOM YCUIeHUs BOAHOro AeduumTta.
Ha nekumn paccmaTtpumBatoTCsi BONPOCH! UCMOfb30BaHUS MHHOBALMOHHBIX MEP MpW YCTONYMBOM MCMOMNb30BaHUN U
ynpaeBneHMn BOAHbIMM  pecypcamn B CenbCkOM  Xo3alcTBe, obecneuuBatowero 6GanaHc  mexay
NPOOOBONBCTBEHHOW M 3KONorm4yeckon 6e3onacHoCTbio. Ero ocHOBHbIE pesynbTaTbl OCHOBLIBAOTCHA Ha Aoknage
MexayHapoaHOro MHCTUTYTa ynpaeneHust BogHbiMM pecypcamu (International Water Management Institute —
IWMI) [IWMI, 2007].
2. HayyHbi nouck. Ha ocHoBe aHanmsa MpaKTUK CerlbCKOXO3AWCTBEHHOrO BOAOMNOMb30BaHWS Ha NpoGremHon
nexkumn obcyxaaeTcsa npupoda Bbl30OBOB, BO3HUKILIMX B AaHHOW 06nact, 4TO MO3BOMAMIO MOArOTOBUTH
WHHOBALIMOHHbIE PEKOMeHAaLMN ANs UX NPeoSoneHus.
3. Buabl HayyHbIX UccneqoBaHuii. B cBA3M C 3TMM BO3HUKNN HOBbIE MOAXOAb! K MCMOMb30BaHUIO MHHOBALMOHHbIX
Mep Mpy YCTOMYMBOM WMCMOMb30OBaHUM WM yNpaBneHnM BOAHbIMU pecypcaMu B CenbCkoM Xo3sincTBe. OCHOBHON
BbIBOZJ JIEKLIMM MO KOHLIENUUM YyNpaBIieHnsi CornacyeTcsi C 3aknoyeHammn nccneposatenen u3 npoektos O3CP u
SCENES. [ns addeKTBHON BOAHOW CTpaTerMm B CENbCKOXO3AWCTBEHHOM CeKTope noTpebyetcs kombuHaums
WHBECTULMOHHBIX, MONNUTUYECKMX N MHHOBALMOHHbIX NMOAXOA0B aAanTMBHOMO Xapakrepa.
4. OcHOBHble 3Tanbl Hay4yHO-uccnegoBaTensckon paboTbl: B kavyecTBe rmaBHbIX HanpaBreHWn MHHOBaLMA Npu
YCTOWYMBOM MCMONb30BaHWUN 1 yNpaBfeHn BOAHbIMU pecypcamu B CEMbCKOM XO3AWCTBE MOXHO Bbl4eNUTb:
- COBEpLUEHCTBOBaHME HOPMAaTUMBHO-MPAaBOBOW 0asbl, perynupylolen npouecc co3gaHus W BHeapeHusi
WHHOBaLNIA;
- dopmupoBaHuMe U peanu3auuilo OEWCTBEHHbIX 3KOHOMMUYECKUX W  agMWHUCTPATMBHBIX MEeXaHM3MOB
CTUMYNNPOBaHNSA N OTBETCTBEHHOCTU MpeanpuHuMmarenew;
- (hopMupoBaHNe COOTBETCTBYIOLLIEN NHHOBALIMOHHOW MH(PPaCTPYKTYphI;
- COAeNnCcTBUe UHTErpaunn Hayku, o6pasoBaHns 1 NPOU3BOACTBA;
- COAeNCcTBMe OpraHM3aummn NoaroToBKM U NePEnoOAroTOBKN MHHOBALMOHHbBIX KaapoB;
- NOAAEPXKKY Pa3BUTUS «3EMEHOTO MbILLNIEHUSI» W «300POBOrO NUTAHWUA» Y HaceneHus n ap.
C passuTMEM NpPaKTUYECKON AESTenbHOCTM B 06nacTu BHEAPEHWS 3KOMOrMYecKUX WHHOBALMIA HEMoCpPeACTBEHHO
CBS13bIBaIOTCH BO3MOXHOCTW MOMYyYeHUs psafa KOHKPETHbLIX MPEMMYLLECTB B PELUEHNN HE TOMbKO 3KOOMMYECKUX, HO U
9KOHOMMYECKUX W coumanbHbIX NpobnemM, TakMx Kak: NOBbILEHNE KOHKYPEHTOCMOCOBHOCTM NpoAyKuMKW, BbIXOA Ha
BHELLUHWE PbIHKA CObITa, COXpaHeHWe OKpyXalolen cpenbl, MOBbILEHNE KavyecCTBa XU3HU HaCEmNeHWsl CerbCKUX
Tepputopun 1 ap.

ﬂVITepaTypa/J:lOCTyngle pecypcChbl Ana CtTyaeHToB

1. PauyuoHanbHoe 8000Mosib308aHuUe. ANEKTPOHHbIN pecypc. MonydeHo u3: https://ru.wikipedia.org/wiki

2. WcaHbaes M. H., XacaHosa [. H., llakupoa C. M. (2014). YnpasneHue 800HbIMU pecypcamu 8 peauoHe (Ha
npumepe Pecnybnuku bawkopmocmaH). MoHorpadusa.Yoa : PULL Bawly. 44 c.

JdononHuTtenbHbIe pecypcbl Ans npenop,aBaTeneﬁ

JlntepaTtypa / BocTynHble pecypchl ANnst CTYAEHTOB:

1. IWMI (2007) Water for Food, Water for Life! A Comprehensive Assessment of Water Management in Agriculture.
Molden D. (ed.). Earthscan.
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3.2. Principles of sustainability and evaluation of adaptive measures.
Agroecological analysis and development of the plan of agricultural
landscape

Form of Seminar - debate

Learning/Teaching:

Contact hours 2 | Individual work (hours) |
Developers Elena I. Shatalova

Brief description of the training unit

Purpose of the teaching unit:When studying the topic the seminar-debate type of class will be used. The
main attention will be paid to the principles of sustainability of agricultural landscapes and the assessment
of adaptive measures towards landscape. During the classes, the main issues of optimizing agricultural
landscapes and organizing sustainable agroecosystems will be considered. In this regard, questions of
system analysis of problem agroecological situations, agroecological modeling and forecasting will be
considered.

Justification for the choice of form of the lesson on the presented topic:Classes are held in the form
of a seminar-debate, with an active dialogue "teacher - student".The seminar-debate assumes a high
mental activity of the participants, instills the ability to conduct polemics, discuss material, defend views
and beliefs, concisely and clearly express thoughts.

Annotation:During the classes, the main provisions of adaptive landscape and precision farming
systems, basic algorithms and technologies for agroecological land assessment, agroecological modeling,
framework systems for agroecological optimization of agriculture will bestudied.

Content:During the classes, the issues of optimizing agricultural landscapes and organizing sustainable
agroecosystems using modern geoinformation and information-analytical systems aresolved. When
studying the course, fundamental and applied aspects in the field of agroecological optimization and
organization of sustainable agroecosystems will be considered, using innovative technologies of adaptive
landscape and appropriate means of geoinformation and agroecological support. After studying, the
student should be able to assess the potential crop yield, optimize the doses of the main nutrients and
forms of fertilizers, develop plant protection systems, develop practical recommendations to increase the
sustainability of the functioning of agroecosystems.(no more than 4 points)

Literature/available resources for students (no more than 3 resources)

Literature/ available resources for students

I. Literary sources:

Main literature:

1. Zelenskaya, T.G. (2018). Modern problems of ecology and nature management: textbook. Stavropol: AGRUS, p.
128.

2. Ratkovich, L.D., Markin, V.N., A.L. Buber A.L. et al. (2019). Water management systems and water use: textbook.
Moscow: INFRA-M, p. 452.

3. Mike, A. (2013). Management Planning for Nature Conservation a Theoretical Basis & Practical Guide.
Netherlands, Springer. p. 508.

4. Costa, R.T. et al. (2017). Land Use - Cover and Naturalness Changes for Watershed Environmental Management
(Southeastern Brazil). Journal of Geoscience and Environment Protection. Vol. 5., pp. 1- 14.

Further resources for teachers

WWW.Scopus.com

https://elibrary.ru/

http://www.fao.org

Electronic library system of the Infra-M Publishing House (https://znanium.com)

Electronic library system of the Lan Publishing House (https://e.lanbook.com)

Electronic library system of the Yurayt Publishing House (https://biblio-online.com)

Electronic periodic reference book (https://www.garant.ru)
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3.2. MpuHUMNbI YCTOMYMBOCTM WU OLUEHKM afanTUBHLIX  Mep.
Arpoakonorm4eckMm aHanu3a U paspaborka nnaHa onTMMU3aLUU
arponaHawadgToB.

dopma oby4eHus/ CemuHap-guenyT

npenogaBaHus:

KoHTaKTHble yachl 2 | WMuavenayansHas paboTa (Yachl) |
PaspaboTumkn Enena LWaTanoBa

KpaTkoe onucaHune y4eb6HoM eanHULbI

Llenb yyebHoOM eanHnLUbI:[py n3ydyeHun TeMbl cemmHapa-gaucnyTa OCHOBHOE BHUMaHve OyaeT yaeneHo
npuHUMNaM YCTOMYMBOCTWM arponaHgwadTtoB U OueHkM aganTuBHbiX Mep. B xoge 3anatum Oyayt
pacCMOTPEHbl OCHOBHblE BOMPOCHI ONTUMM3aUMKW arponaHawadgpToB M opraHusauum  YCTOMYMBBIX
arpoakocucteM. B cBs3n ¢ aTum ByayT paccmoOTpeHbl BOBMPOCHI CMCTEMHOrO aHanusa npobreMHbiX
arpoaKonornyeckux CUTyaLuii, arpoaKoNorM4eckoro MogenMpoBaHns 1 NPOrHO3MPOBaHMS.

O6ocHoBaHue BbIOOpa (hopMbl NpOBeAeHUA 3aHATUA B paMKax NMpeacTaBfieHHOM TeMbl: 3aHATUSA
npoBoasTcAa B hopme cemuHapa-gucnyTa, NpyM akTMBHOM AMarioroBoM B3aMMOLENCTBUUN «npenogasaTenb
— cTyaeHT». CemuHap-aucnyT npegnonaraeT BbICOKYD YMCTBEHHYH aKTMBHOCTb YY4aCTHMKOB, NMPUBMBAET
yMeHve BecTu nonemuky, obcyxaatb matepuvan, 3almiaTe B3rnsgbl U ybexaeHusi, NakoHNYHO M SICHO
nsnaraTb MbICK.

AHHOTauma: B xoge 3aHATMIN OyayT M3y4eHbl OCHOBHbIE MOMOXEHUS afanTUBHO-NaHAWAaMTHLIX U
NPELM3NOHHBIX CUcTeM 3emnefenusi, 6asoBble anropuTMbl U TEXHONOMMKU arpo3KONOrMYECKON OLeHKU
3eMenb, arpo3KONorMyeckoro MOAENMPOBaHUS, PaMOYHbIX CUCTEM arpOo3KOSIOrMYecKon OnTUMMU3aLUm
3emneqenusi.

CopepxaHue:

B xope 3aHATMI pelualoTCcsa BOMPOCHI ONTUMM3auMKW arponaHawadToB U OpraHn3aummM YCTOMYMBBLIX
arpoaKoCcMCTEM C NPMMEHEHNEM COBPEMEHHbIX FreOMHGOPMALIMOHHbBIX Y MHPOPMALMOHHO-aHaNnMTUYECKNX
cuctemMm. [lMpu msydyeHun Kkypca OyaoyT pacCcMOTpeHbl (hyHOAMeHTamnbHble W MpUKnagHble acnekTbl B
obnactu  arpoaKonorMyeckorl  ONTMMM3auMM U OpraHMsauuM  YCTOMYMBBLIX — arpo3kocucTtem, C
MCMONb30BaHMEM WUHHOBALMOHHBLIX TEXHOMOMMIN aganTUBHO-NaHALWA(THOrO U COOTBETCTBYIOLNX CPEACTB
reonHdopMaLMOHHO-arposKonornyeckoro obecneyeHust. Mocne n3ydeHust CTyoeHT OOMKEH yMeTb AaBaTb
OLUEHKY MOTEHUMAnbHOW YPOXAWHOCTM KynbTyp, OMNTUMU3MPOBATb [103bl MNPUMEHEHWS] OCHOBHbIX
3MNeMEHTOB NUTaHMsA 1 opM yaobpeHuii, paspabaTtbiBaTb CUCTEMBI 3aLUUTbl pacTeHuin, pa3pabaTtbiBaTb
npakTU4eckue pekomeHaaumm Ansi NoBblLWEHUS YCTONYMBOCTH OYHKLIMOHMPOBAHMWS arpO3KOCUCTEM.

Ilutepatypa/pgocTynHble pecypchl Ansi CTYAeHTOB

1. 3eneHckas, T.I. n gp. (2018). CospemeHHbIe npobriemb! 3Ko102uU U npupooorosb308aHusi: y4ebHoe nocobue.
Craepononb: AIPYC, c. 128.

2. PatkoBwny, J1.0., MapkuH, B.H., By6bep, A.J1. (2019). BodoxossilicmeeHHble cucmembl u 8o0ornons3oeaHue. Mocksa:
NHOPA-M, c. 452.

3. Mike, A. (2013). Management Planning for Nature Conservation a Theoretical Basis & Practical Guide.
Netherlands: Springer, 2013, p. 508.

4. Costa, R.T. et al. (2017). Land Use - Cover and Naturalness Changes for Watershed Environmental Management
(Southeastern Brazil). Journal of Geoscience and Environment Protection, Vol. 5., p. 1- 14.
HdononHutenbHbIe pecypchbl AnA npenogaBaTeneun

WWW.SCopus.com

https://elibrary.ru/

http://www.fao.org

OneKTpoHHO-6nbnunoteyHas cuctema Maparensctea «MHdpa-M (hitps://znanium.com)
OneKTpoHHO-6nbnunoteyHasa cuctema Msgarensctea «JlaHb» (https://e.lanbook.com)
OneKTpoHHO-6nbnunoteyHasa cuctema Msparensctea «HOpanTt» (https://biblio-online.com)

ONEeKTPOHHBIN Nepuogmyecknii cnpaBoyHuk (https://www.garant.ru)
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3.3. Assessment of natural and economic risks in conditions of climate
change (by examples of agro-industrial complex)

Form of study/ teaching: Practical lesson
Contact hours 2 | Individual work (hours) |
Developers A. Aldiyarova, Yu. Borissova

Brief description of the teaching unit

The purpose of the teachuing unit is the formation and development of professional skills necessary for
assessing natural and economic risks in the agricultural sector and taking measures to adapt agriculture to
ongoing and expected climate changes.

Justification of the form of the lesson on the presented topic:The practical training allows to
systematize, deepen and concretize the theoretical knowledge on methodological approaches to natural
resources management, analyze the influence of environmental conditions on the efficiency of agricultural
activities, plan adaptation measures of agriculture to new climatic conditions and develop a system of
natural risk assessment criteria for sustainable development of the national economy.

Also at the practical training the students develop the culture of scientific thinking for
comprehension and deeper study of problems of agroindustrial complex connected with climate change.
The lesson gives the students an opportunity to check their knowledge in the field of resource
management and nature management, to master terminology and operate it freely, to learn to express
their thoughts in the language of a particular science, to connect scientific-theoretical provisions with
practical activities.

Annotation. This course gives the student a critical understanding of the principles of assessment of
natural and economic risks, knowledge of scientific methods and approaches to ensure the effective
operation of the agroindustrial complex and the ability to rationally plan climate-dependent economic
activities.
Content:

1. Identifying climate change scenarios

2. Methodological and scientific approaches to risk assessment

3. Planning and forecasting of AIC activities on the basis of modern data

4. Methods of risk management and rational use of natural resources

Literature/ available resources for students

1. Yespolov T.I. (2012). Agro-industrial complex of Kazakhstan, globalization and innovation. Electronic resource.
Monograph. Ministry of Education and Science of the Republic of Kazakhstan. Almaty: KazNAU. 436 p.

2. Minakov I.A. (2019). Agricultural economics. Textbook. Moscow: INFRA-M. 352 p.

3. Grigoruk V.V. (2014). Technological adaptation of peasant farms to climate change. Almaty: LEM. 156 p.

4. Glukhikh M.A. (2015). Agrometeorology. Electronic resource. Textbook. Lan. 208 p.

Further resources for teachers

1. Yespolov T.I. (2007). Agro-industrial complex of Kazakhstan: economics of water management. monograph.
Almaty: Asia-Print Advertising. 370 p.

2. Kasenov K.R. (2011). Sustainable development of the agro-industrial complex of Kazakhstan: problems and
solutions. monograph.Esaydar. Almaty. 296p.

63 (EN)



Enhancement of Postgraduate Studies Co-funded by the **n
on Sustainable Agriculture and Future Farming Systems S A G R S Erasmus+ Programme L
Project number 610383-EPP-1-2019-1-DE-EPPKA2-CBHE-JP of the European Union * o %

3.3. OueHKa NPUPOAHO-XO3IMCTBEHHbIX PUCKOB B YCITIOBUSIX U3MEHUS
Knumara (Ha npumepax AllK)

dopma obydeHus/ MpakTnyeckoe 3aHaTne

npenofasaHvs:

KoHTaKTHble yachl 2 | WMuavenayansHas paboTa (Yachl) |
PaspaboTunku A. Aldiyarova, Yu. Borissova

KpaTkoe onucaHune y4eb6Hon eanHULbI

Llenbto  gaHHOro  mpakTU4eckoro 3aHaTUS  sBnsieTcsa  opMupoBaHMe K oTpaboTka
npodeccnoHarnbHbIX YMEHUIA U HABbIKOB HEOOXOAMMBIX OJ1S1 OLEHKM NPUPOOHO-XO35INCTBEHHBLIX PUCKOB B
arpapHOM CeKTope W MNPUHATUS Mep Ang agantaumm CenibCKOro XO035IMCTBa K MPOUCXOAsWMM WU
oXuaaeMblM U3BMEHEHUAM KnvmaTa.

lMpoBeoeHWss  NpakTUYECKOro  3aHATUS  MO3BONWUT  CUCTEMATM3MpoBaTb,  yrMybnsatb u
KOHKPETU3MpOBaTb TeOopeTUYeckue 3HaHWs O METOAMYECKMX Mnoaxodax YrnpaBneHus MnpupoaHbIMU
pecypcamn,  aHanuanpoBaTb BMWSAHUS  YCNOBMW  BHELWHENW cpedbl Ha  3PeKTMBHOCTb
CenbCKOXO3ANCTBEHHON AEATENbHOCTU, NnaHupoBaTb Mepbl agantauumn AlK K HOBbIM KNUMaTU4eCKUM
ycrosusiMm 1 paspabotaTb CUCTEMbI KPUTEPUEB OLIEHKM MPUPOAHBLIX PUCKOB C LENb YCTOMYMBOro
pa3BUTUS HALUMOHANbHON 3KOHOMWUKM.

Takke Ha NpakTUYECKOM 3aHATUM Yy 00y4valoLMXCS pa3BUMBAETCS KynbTypa Hay4yHOro MbILLSIEHMS
ans ocmbicneHns u 6onee rnybokoro mayveHust npobrnem AlK cBsidaHHOE C M3MEHEHUSIMU Knumara.
3aHaTue aaeT oby4arLMMCs BO3MOXHOCTb MPOBEPUTH CBOWM 3HAHUSA B 0bnacTu ynpaBrieHust pecypcamm
N NpMpoaOoNONb30BaHNS, OBNageTb TEPMUHONOMMEN N CcBOBOAHO €l onepupoBaTtb, HAaYYUTbCA TOYHO U
JOKa3aTenbHO Bbipa)kaTb CBOW MbICIN Ha A3blKe KOHKPETHOW HayKu, CBA3bIBATb HAay4YHO-TEOPETMYECKME
MOMNOXEHUs C MPaAKTUYECKON OEeATENBHOCTbIO.

AHHOTauus. MNpegmeT AaeT CTyAeHTY KPUTUYECKOe MOHUMaHue NPUHLUUMNOB OLEHKU MPUPOLHO-
XO3ANCTBEHHbLIX PUCKOB, 3HaHWE Hay4yHbIX METOOOB W noaxodoB Ans obecneyeHus 3apdekTMBHON
aearenbHocTn AMNK 1 ymeHus paumoHansHO NNaHMpoBaTh 3aBUCALLMX OT KNUmMaTa BUOOB XO3AWCTBEHHOWN
[esaTenbHOCTN.

CopepxaHue:

OnpepneneHune cLueHapueB M3MEHEHUS KnNnmaTta

MeToguyeckne n Hay4Hble NOAXOAbl OLLEHKN PUCKOB

MnaHnpoBaHme 1 NporHo3npoBaHne aesatenbHocTn AlNK Ha OCHOBE COBPEMEHHbIX OaHHbIX
MeToapbl ynpaBneHusi puckamv 1 paumoHanbHOe UCNosb30BaHNE NPUPOLHbIX PECYPCOB

e

HMTepaTypaanCTyngle pecypcbl And ctyaeHToB

1. Ecnonos T.U. (2012). AlK Kasaxcmaxa anobanu3sayusi U UHHosayusi. QNeKTPoHHbIN pecypc. MoHorpadus. M-o
obpasoBaHusa 1 Hayku PK. Anmatbl: KasHAY. 436 c.

2. MuHakoB N.A. (2019). SkoHOMUKa cenbckoeo xo3slicmea. Y4ebHuk. 3-u3g.- M.: UHOPA-M. 352 c.

3. Tpuropyk B.B. (2014). TexHonoeuyeckass adanmauusi KpecmbSHCKO-(hepMepCcKux  Xxo3slcme K
usmMeHeHur knumama. Anmatel: LEM. 156 c.

4. Tnyxmux M.A. (2015). Aepomemeoporsioausi. AnNeKTPOHHBIN pecypc. y4eb. Mocobue. JlaHb. 208 c.

JdononHuTtenbHbIe pecypcbl Ans npenop,aBaTeneﬁ

1. Ecnonoe T.W. (2007). AeponpombiwneHHsil koMmrnekc KasaxcmaHa: 3KOHOMUKa 800HO20x03silicmea. MOHOrpP.
Anmartbl: Asua-IMpuHT AgepTanandr. 370c.

2. KaceHoB K.P. (2011). Ycmod4ueoe pa3zsumue aspornpoMbiwieHHO20 KoMrniekca KasaxcmaHa: npobnembsl u
peweHusi. moHorp. Anmarsl: b.u. 296 c.
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3.4. Sustainable Water Resources Management Strategy

Form of study/ teaching: | Self-study - preparation of a presentation

Contact hours | Individual work (hours) | 6

Developers AliyaNagiyeva

Brief description of the teaching unit

The purpose of the teaching unit: drawing attention to the importance of sound water resources
management for sustainable development at the regional, national and interstate levels.

Justification of the choice of the form of the lesson on the topic presented: This form of study allows
to consider the main causes of the water crisis, to study the consequences of a decrease in the quantity
and deterioration of water quality as an economic resource and an integral part of the ecosystem, to
classify the countries of the world by the level of water availability.

Annotation: The teacher distributes the topic in advance and explains the basics, the problem and the
direction of the student's work to prepare the presentation. The main part of the lesson is aimed at
explaining the studied material to students using a presentation.

Content

1. Sustainable water resources management in rural areas

2. Sustainable water resources management for sustainable development

3. The current state of water resources and increasing their availability

4. Water resources of transboundary regions and their use

5. The global problem of water scarcity

Literature / Available Resources for Students

1. Progress in Integrated Water Resources Management. Short review. United Nations Program, 2018.
https://www.unwater.org/app/uploads/2019/02/ES-Guide-RU_Final-webPDF.pdf

2. Malkovsky I.M. (2008)t0 Geographic bases of water supply of natural and economic systems of Kazakhstan. -
Almaty.-- 204 p. https://www.researchgate.net/publication/309668327_

3. Medeu A.R., Malkovsky I.M., Toleubaeva L.S., Alimkulov S.K. (2015). Water security of the Republic of
Kazakhstan: problems of sustainable water supply. - Almaty.-- 582 p.
https://www.researchgate.net/publication/324602220_STRATEGIA_USTOJCIVOGO_VODOOBESPECENIA_RESPU
BLIKI_KAZAHSTAN_NA_PERIOD_DO_2050_GODA

4. Yasinsky V.A., Prokhorova N.B., Mironenkov A.P., Sarsembekov T.T. (2013). Water resources management in the
CIS member states. - Almaty.-- 504 p. https://www.academia.edu/36442211/

Further resources for teachers

. Scientific library of KazNAIU http://library.kaznau.kz/

. Scientific library WKATU of the Zhangir Khan http://library.wkau.kz/

. National Library of the Republic of Kazakhstan https://www.nlrk.kz/

. Unified Electronic Library http://www.elibrary.kz/

. WWW.SCOpUS.com

. https://elibrary.ru/

. http://www.fao.org

8.3nexTpoHHo-6nbnnoteyHas cuctema Msgatensctea «MHdpa-M (https://znanium.com)
9. SnekTpoHHO-6nbnnoTeyHasa cuctema Usgatensctea «JlaHb» (https://e.lanbook.com)
10. 3nekTpoHHO-6ubnunoTevHasa cuctema Usgatensctea «tOpant» (https://biblio-online.com)
11. ONEeKTPOHHbIN Nepuogmyecknii cnpaeoyHuk (https://www.garant.ru)

12. PecnybnukaHckas MeXBy30BCKasi aNeKTpoHHasa bubnuoteka (http://rmebrk.kz/)

~NOoO O~ WNE
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3.4. CTparterusi ycTon4MBoro ynpaBsrieHusi BOGHbIMU pecypcamm

dopma o6yyeHus/ CamocTosaTensHas pabota — nogroToBka npeseHTauum
npenogaBaHus:
KoHTakTHble Yachl WHanemnayanbHas 6

paboTa (4acbl)

PaspaboTtumkn AliyaNagiyeva

KpaTkoe onucaHue y4ye6HOM eanHULbI

Llenb yye6HOM eguHULbI: NMpUBNEYEHNE BHUMAHUS K BaXXHOCTW pauMOHanNbHOro ynpaBreHus BOAHbIMU
pecypcamm B WMHTepecax YCTOMYMBOIO pasBUTUA HA  pernoHasibHoM, HauMOHanbHOM U
MEXIoCcyaAapCTBEHHOM YPOBHSIX.
O6ocHoBaHMue Bblbopa ¢hopMbl NpoBeAeHUA 3aHATUA B paMKax NpeacTaBneHHOM TeMbl: JaHHoe
3aHATME MO3BOJIUT PACCMOTPETb OCHOBHbIE MPUYMHBI BOOHOrO Kpuauca, uccnegoBaTb MOCnencTeBust
COKpalLLleHMs1 KONMYeCcTBa U YXYALEHNs KavyecTBa BOAbl KAk 3KOHOMUYECKOro pecypca U COCTaBHOM 4acTu
3KOCUCTEMBI, KnaccuuumnpoBaTb CTpaHbl MUpa No YPOBHIO BOA006ECNEYEHHOCTH.
AHHoTauusA: lNMpenogaBaTtenb 3apaHee pasgaeT TEMY U 0ObACHAET OCHOBLI, MPOBNeMy 1M HanpaBreHue
paboTbl oby4atowieroca Ana nogrotoBku npeseHtaumm. OCHOBHasi 4acTb 3aHATUSA HanpasneHa Ha
pa3bsACHAHUE NCCNEAOBAHHOIO MaTtepumana oby4yarLWmmcs ¢ UCMOoNb30BaHMEM Npe3eHTaLmm.
CopepxxaHue

1. YcTonumBoe ynpaBneHue BOOHbIMU pecypcamm B CENbCKON MECTHOCTU

2. YcTonumBoe ynpaBrieHMe BOAHbIMWU pecypcaMu B MHTeEpecax YCTOMYMBOro pa3BuUTuS.

3. CoBpeMeHHOe OCTOsIHME BOOHbIX PECYPCOB U NOBbILLIEHWE UX AOCTYMNHOCTW.

4. BoaHble pecypcbl TpaHCTPaHNYHbIX PETMOHOB U X UCMOSb30BaHMUe.

5. mobanbHas npobnema gedguunTa Boabl

Jlutepatypa/goctynHble pecypchbl Ans CTYAEHTOB

1. Mporpecc B obnactu MHTerpupoBaHHOro ynpasneHus BoAaHbIMM pecypcamu. KpaTkuin o63op. MNporpamma
OOH, 2018r. https://www.unwater.org/app/uploads/2019/02/ES-Guide-RU_Final-webPDF.pdf

2. ManbkoBckui N.M. (2008). "eorpadmnyeckneocHoBbIBOAOOGECTEYEHUANPUPOAHO-
x03a1cTBEeHHbIXCUCTEeMKasaxcTaHa. - Anmathl.- 204 c. https://www.researchgate.net/publication/309668327

3. MepeyA.P.,ManbkoBckuii N.M., Toney6aeBa N.C,, Anvmkynos C.K.
(2015).BogHasbesonacHocTbPecnybnukuKasaxcran: npobnemblyctonunBoroBogoobecneyeHus. - Anmatel, - 582

c.https://www.researchgate.net/publication/324602220 STRATEGIA_USTOJCIVOGO VODOOBESPECENIA_ RESP
UBLIKI _KAZAHSTAN_ NA PERIOD DO 2050 GODA

4. AcuHcknin B.A, Mpoxoposa H.B., MupoHeHkoB AT, CapcembekoB T.T. (2013).
YnpaeneHneBogHbIMMpecypcamMm B rocygapcreax - y4acTHUKax CHI. - Anmartbl. - 504
c.https://www.academia.edu/36442211/

ﬂononHMTeanble pecypchbl AnsA npenop.aBaTeneﬁ

1. Hay4yHas 6ubnuoteka KasHAWY http://library.kaznau.kz/
HayuyHas 6ubnmoteka 3KATY nm. XKanrup xaHa http://library.wkau.kz/
HaunoHanbHas 6ubnuoteka Pecnybnuku KasaxctaH https://www.nlrk.kz/
EnunHas anekTpoHHas 6mbnuoTteka http://www.elibrary.kz/

2
3
4,
5. WWW.SCopus.com
6.
he
8

https://elibrary.ru/
http://www.fao.org

OnekTpoHHO-6ubnnoTeyHas cuctema Msgatenscrea «MHdpa-M (https://znanium.com)

9. AnekTpoHHO-6nbnunoTevHas cuctema Napgatensctea «JlaHby (https://e.lanbook.com)

10. OneKTpoHHO-6nbnnoTteyHasa cuctema Msparensctea «KOpant» (https://biblio-online.com)
11. ONEeKTPOHHbIN Nepuogmyeckuin cnpaBo4Huk (https://www.garant.ru)

12. PecnybnvkaHckas MexBy30BcKkasi aneKTpoHHas 6ubnuoteka (http://rmebrk.kz/
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https://www.garant.ru/
http://rmebrk.kz/
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3.5. Soil Resources. Integrated soil fertility management

Form of study/ teaching: Lecture-visualization
Contact hours 2 | Individual work (hours) |
Developers AliyaNagiyeva

Brief description of the teaching unit
The purpose of the teaching unit: improving and detailing the theory and practice of purposeful

management of the production process of soils, taking into account all the features of specific land tracts,
fields, varieties, weather conditions, predecessors, diagnostics of soil regimes and nutrition.

Justification of the choice of the form of conducting the lesson on the presented topic this lesson
will allow discussing with doctoral students specific questions of the research topic of doctoral students on
the measures taken to increase soil fertility. The first part of the lesson is carried out in the form of a video
presentation on the negative impact of agriculture on soil fertility, their consequences, as well as the
reproduction of soil fertility. The second part is carried out in the form of building a schematic model of soil
fertility.

Annotation: The teacher, using visual materials (video, photo presentations, films), introduces to doctoral
students the topic of the lecture “Soil resources. Integrated management of soil fertility ”. At the same time,
visual aids create a special spatial environment for cognitive activity. Therefore, the lecture-visualization
will contribute to the creation of a problematic situation in the management of natural resources, where the
issues of the complication of the intensification of agriculture in the management of soil fertility and the
productivity of agrocenoses will be used.

Content

1. Management of soail fertility and productivity of agrocenoses

2. Impact of agriculture on sail fertility

3. Reproduction of soil fertility

4. Diagnostics of soil regimes and nutrition

Literature / Available Resources for Students

1. Dyshko V.N. (2014).Management of soil fertility: a course of lectures for graduate students / V.N. Dyshko. -
Smolensk: FGBOU VPO "Smolensk State Agricultural Academy". - 87 p.
https://staff.tiame.uz/storage/users/96/books/74VuhuovEZfBaGkUzmfmxUCBJ2j7bOhaF0AAjdoc.pdf

2. Sychev V.G. (2019). The current state of soil fertility and the main aspects of its regulation. - M .: RAS, -- 328 p .:
Additional resources for teachers https://cyberleninka.ru/article/n/sovremennoe-sostoyanie-i-dinamika-plodorodiya-
pahotnyh-pochv-rossii

Further resources for teachers

1. Scientific library of KazNAIU http://library.kaznau.kz/

4. Scientific library WKATU of the Zhangir Khan http://library.wkau.kz/
5. National Library of the Republic of Kazakhstan https://www.nlrk.kz/
6. Unified Electronic Library http://www.elibrary.kz/
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3.5. NMoyBeHHbIe pecypcbl. UHTerpupoBaHHOe yrnpaBrieHue nnoaopoavem
noys

dopmaobyyeHus/ Jlekuua-snsyanusauns

npenogaeaHus:

KoHTaKTHble yachl 2 | WMuavenayansHas paboTa (Yachl) |
PaspaboTunku AliyaNagiyeva

KpaTkoe onucaHue y4ye6HOM eauHULLbI

Lenb y4yeOHOM eAMHMUbI: COBEpPLUEHCTBOBAHME W JAeTanu3MpoBaHWe Teopunm U MNPaKTUKK
LeneHanpaBfieHHOro ynpasfeHusl NPOAYKLUUOHHBIM MPOLIECCOM MOYB C Y4EeTOM BCEX OCOOEHHOCTEeN
KOHKPETHbIX 3€MeflbHbIX MAacCMBOB, MOfMen, COPTOB, MOroOAHbIX YCMOBWWA, NpeaweCcTBEHHUKOB,
ONarHOCTUKM NOYBEHHBIX PEXUMOB U NMUTAHWS.

O6ocHoBaHMe Bblbopa ¢hopMbl NpoBeAeHUA 3aHATUA B paMKax npeacTaBneHHOM TeMbl: JaHHoe
3aHATME MO3BONMUT 0OCYyAMTb C [OOKTOpaHTaMW KOHKPETHble BOMPOCHI MCCNeaoBaTeNbCKON TeMbl
JOKTOPaHTOB MO MPUHMMaeMbiM Mepam MOBbILWEHMS nnogopoans noys. [lepBasi 4acTb 3aHATUS
npoBoguTcs B popMe BUOEO-Mpe3eHTaunm no HeraTMBHOMY BO3OENCTBUIO CESbCKOIO XO3SIACTBA Ha
nnogopoane MnouBbl, MX MOCNEACTBUSM, a Takke BOCMPOM3BOACTBA MOYBEHHOro nnogopoaus. Btopas
YyacTb nNpoBoAUTCH B OpME MO NOCTPOEHMIO CXEMATUYHON MOLENW NITOAOPOAMS NMOYBHI.

AHHoTaums: MNMpenogasaTtenb, UCNONb3ya HarNsAHbIe matepuansl (Bugeo, oTo npe3eHTaunn, punbmebl)
npeacTaBnsieT [AOKTopaHTam TeMy nekuumn «llodBeHHble pecypcbl. WHTerpupoBaHHOE ynpaBneHue
nnogopoauem noysy». [Npu 3TOM BMU3yanbHble CpeacTBa CO34at0T 0COOY0 MPOCTPAHCTBEHHYIO cpeny Ans
nosHaBaTenbHON AeatenbHocTu. [loaToMy nekumsa-Bu3yanusaumst 6yget cnocobGCTBoOBaTb CO34aHMIO
npobnemMHon cuTyauum ynpaBneHus npupodHbIMW pecypcamu, rae ©OyayT MCnonb3oBaHbl BOMPOCHI
YCINOXHEHUS1 VMHTEHCUMUKaAUUaMK  3emrefenns NpoLeccoB  YMNpaelieHWs MNnogopogveM  MoyBbl U
NPOAYKTUBHOCTU arpoLieHO30B.

CopepxaHue:

1. YnpasneHue NrnogopoameM noysbl U NPOAYKTUBHOCTb arpoLeHo30B8
2. BosgencTBre cenbCKoro Xo3amncTaa Ha niogopoaue noyBbl

3. BocnponssoacTteo noYBeHHOro niogopoauns

4, [dnarHocTrka NOYBEHHbLIX PEXMMOB U NMUTAHMUS

HMTepaTypaanCTyngle pecypchbl And ctyaeHToB

1. Obiwko B.H. (2014).YnpaBneHne nnogopoavem MnoudB: Kypc nekuuin anst acnupaHtoB. — CmoneHck: ®rBOY BIMNO
«CmoneHckas [CXA», - 87 c.
https://staff.tiame.uz/storage/users/96/books/74VuhuovEZfBaGkUzmfmxUCBJ2j7bOhaF0AAjdoc.pdf

2. CbiveB B.IM. (2019).CoBpemMeHHOE COCTOSIHME NNOAOPOAMSA MOYB Y OCHOBHbIE acnekTbl ero perynuposaHus. — M.:
PAH, — 328 c. https://cyberleninka.ru/article/n/sovremennoe-sostoyanie-i-dinamika-plodorodiya-pahotnyh-pochv-rossii

HononHuTenbHble pecypcbl ANA NpenofaBaTenen

1. HayuHasn 6ubnuoteka KasHAWMY http://library.kaznau.kz/

2. HayuHasn 6ubnuoteka 3KATY mum. XKaHrmp xaHa http://library.wkau.kz/

3. HauwnoHanbHast 6ubnmnoteka Pecnybnuvku KasaxcrtaH https://www.nirk.kz/
4, EavHas anektpoHHas 6ubnuoTteka http://www.elibrary.kz/
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3.6. Analysis of innovative measures aimed at risk reduction based on the
assessment of environmental hazards of land use

Form of study/ teaching: Seminar-discussion
Contact hours 2 | Group work (hours) |
Developers A.Nyukkanov

Brief description of the teaching unit

Purpose of the teaching unit: In the seminar-discussion we will discuss the "precautionary" approach in
the implementation of land use projects - especially those involving the introduction of innovations - which
prioritizes the interests of sustainable development and ecosystem protection.

Justification of the form of the lesson on the presented topic: seminar-discussion.

Annotation: The "precautionary" approach in projects on land use, especially those that involve
innovations, implies that the interests of sustainable development and ecosystem protection should be
given priority. This principle states that where there is a threat of serious and irreparable damage to the
environment, lack of full scientific uncertainty should not be a reason to postpone measures to prevent
environmental degradation because of their high cost. The formation of this principle was recorded at the
Millennium Summit in 2000, and later, in 2015, in the UN Agenda for Sustainable Development to 2030,
which stated that "prudence in accordance with the postulates of sustainable development must be the
basis for the protection and rational use of all living organisms and natural resources. This is the only way
to preserve the enormous wealth that nature has bestowed upon us."

1. Scientific Problem. 1. Ensuring sustainable development and ecological safety of the region in
order to improve the quality of life; 2. Preservation and study of biodiversity through the use of innovative
methods; 3.Innovative monitoring of the natural and climatic situation in the region; 4.Expansion of
international scientific cooperation in the field of ecoinnovations.

2. Scientific search. 1. Development of national environmental standards in the sphere of innovations
implementation taking into account positive international experience. 2. Reducing the risk of environmental
pollution from anthropogenic activities. 3. Implementation of innovative technologies for elimination of
accumulated environmental damage. 4. Development of a model of effective system of interaction
(services and resources) of countries for prevention and liquidation of emergency situations.

3. Types of scientific research: Expected results from the discussion of the above tasks are, on the one
hand, to improve the environmental safety of human activities, and on the other hand, to reduce
environmental risks from anthropogenic impacts on the regional agro-landscape.

The main stages of the research work: comparative assessment and ranking of risks, definition of risk
acceptability levels, selection of risk reduction and control strategies, making managerial (regulatory)
decisions.

The workshop-discussion will allow to understand the quantitative assessment of environmental
risks, which in turn will contribute to the development of options and selection of optimal management
decisions that minimize not only the likelihood of environmental hazards, but also the damage in case of
their implementation.

Literature/available resources for students

1. Temporary methodology of determination of prevented ecological damage.(1999). Retrived from:
https://www.waste.ru/uploads/library/usherb.pdf

2. Methodology of Determination of Damage Sizes from Soil and Land Degradation.(1996). Collection of
Normative Acts "Soil Protection”. M.: RAFIA.

Further resources for teachers

1. P 2.1.10.1920-04. Guidelines for risk assessment for public health under the impact of chemical substances
polluting the environment. (2004).Moscow: Federal Center for State Sanitary and Epidemiological Surveillance of the
Ministry of Health of Russia.

2. Sugak, E.V. (2014). Modern methods of assessing environmental risks. // European Social Science Journal.Ne 5
(44). T. 2.p. 427-433.
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3.6. AHanM3 MHHOBAaLMOHHbIX Meponpmlmﬁ HanpaBJlieHHbIX Ha CHUXeHune

PUCKOB Ha OCHOBE€ OLEeHKU 3KOJIOrM4eCKou OnacHOCTU MUCNOSIbL30BaHUSA
3eMerib

dopma o6y4yeHus/ | CemuHap-amckyccusi

npenogaBaHus:

KoHTaKTHble yachl 2 | MpakTuueckue 3aHsTHA (Yackl) |
PaspaboTynku A.HiokkaHOB

KpaTkoe onucaHue y4ye6HOM eauHULbI

Llenb y4ye6HoM eauHuubI:B cemmHap - gnckyccumn obeyaum «lMpeaocTopoxHbIny NOAXo4 Npy peanusauun
NPOEKTOB MO WCMOMb30BaHWIO 3eMenb — B OCOBEHHOCTW, npedycMaTpuBalOLMX BHEOPEeHVWe WHHOBauMn —
npeanonaraeT NPUOPUTETHOCTb MHTEPECOB YCTOMYMBOIO Pa3BUTUSA, OXpaHbl 9KOCUCTEMBI.

®dopma npoBeAEHUA 3aHATUA B paMKax NpeAcTaBNeHHOW TeMbI: CEMeHap-ANCKYCCuS.

AHHoTauma: «lpedoCTOpOXHbINY NOAXOA MPW peanu3auMu MPOEKTOB MO UCMOMb30BaHWIO 3eMenb — B
0COBeHHOCTH, npeaycMaTpyBalOWMX BHEAPEHME WHHOBaUWMW — npegnonaraeT MNpPUOPUTETHOCTb WHTEpPEecoB
YCTONYMBOTO pa3BUTKS, OXpaHbl 3KOCUCTEMBI. [JaHHbIA NPUHLMA FracuT, Y4To TaMm, rae CywecTByeT yrpo3a HaHeceHUs
Cepbes3HOro U Henonpasumoro yuiepba okpyxatowen cpege, OTCYTCTBME MOMHOW Hay4yHOW HeonpedeneHHOCTU He
AOIMKHO BbITb MPUYMHON OTKNaAbIBAHWSA NPUHATUA Mep Mo NpeaynpexaeHuio Aerpagauum okpyxarowen cpefbl U3-3a
MX BbICOKOW cToMMocTu. PopmmnpoBaHmMe gaHHoro npuHumna 6eino 3adukcupoaHo Ha CammuTe Thicsdenetus B 2000
rogy, a nosgHee, B 2015 rogy - B NoBectke aHa OOH B obnacTtu yctonumsoro passutus go 2030 roaga, roe 6bino
3as9BNEHO, YTO «B OCHOBY OXpaHbl M PaLMOHaNbHOrO WCMONb30BaHMA BCEX XMBbIX OPraHM3MOB M MPUPOOHBLIX
pecypcoB AOMmKHa ObITb NOMoOXeHa OCMOTPUTENbHOCTbL B COOTBETCTBUM C MOCTynatamMu yCTOMYMBOIO pPasBUTKMSA.
Tonbko TakMMm 06pa3oM MOXHO COXpaHWUTbL Te OrpOMHbIe BoraTCcTBa, KOTOpble AAapOBaHbl HAM NPUPOAONY.

4. Hay4Has npobnema. 1. ObecneyeHne yCcToM4MBOro pa3BuTus 1 aKonorndeckon 6esonacHOCTN permoHa c
Lenblo ynyylweHns kavectBa >u3Hu; 2. CoxpaHeHue M usyveHne OMOMOrM4eckoro pasHoobpasvsi NocpeacTBOM
MCMOMb30BaHNSA MHHOBALMOHHBIX MeTOAO0B; 3. VIHHOBaUMOHHBI MOHUTOPWHI MPUPOAHO-KMMMATUYECKON cUTyaumu B
pernoHe; 4. PaclumpeHne MexayHapo4HOro Hay4Horo COTpyAHMYecCTBa B cdhepe 3KOMHHOBaLWNA.

2. HayyHbimnonck. 1. Pa3paboTka HauMOHamnbHbIX 3KOMOMMYECKUX CTaHAapToB B cdepe BHeApeHus
MHHOBALUMIA C YY4ETOM MONOXMTENBHOIO MEXAYyHapOoAHOro onbiTa. 2. CHMXEHWEe pucka 9KONOrMYECKUX 3arps3HeHui
npy aHTPOMOreHHoW AesTenbHOCcTU. 3. BHeapeHue WMHHOBALMOHHBIX TEXHOMOrMWA AN NUKBMAALMM HAKOMMEHHOro
akonoruyeckoro yuwiepba. 4. PaspaboTtka mogenn aheKkTMBHON CMCTEMbI B3anMoaencTBns (cnyxbbl u pecypchbl)
CTpaH AnA NpefoTBpaLeHns 1 NMMKBMAALMM Ype3BblYalHbIX CUTYaLWNA.

3. Buabl HayyHbIX nccnepoBaHuii: Oxupgaemble pesynbTaTbl OT 0OCYyXAeHUS BblOeneHHbIX Bbille 3agav,
3aKN0YaKTCH, C OAHON CTOPOHbI, B MOBbILLEHUW 3KOMOrMYeckor 6e30nacHoOCTM AeAaTeNnbHOCTU YenoBeka, a C ApYron -
B CHV)XXEHUW IKONOrMYECKNX PUCKOB OT aHTPOMOreHHOro BO3AEVCTBUS Ha pervoHasnbHbI arponaHawadT.

4. OcHoBHble 3Tanbl Hay4yHO-UCCredoBaTeNnbCKOM paboTbl: CpaBHWTENbHAs OLEHKa W paHXupoBaHue
pUCKOB, OMpeaeneHne ypoBHEN MPUEMITEMOCTM pUCKa, BbIOOP CTpaTermn CHWKEHWS U KOHTPONSA pucka, MpuHATME
ynpaBneH4Yecknx (perynupyoLimx) peLueHmn.

CeMurHap-aOnCKyCcCMsa MO3BONUT MOHATb KOMWYECTBEHHYK OLEHKY 3KOMOMMYECKMX PUCKOB, YTO B CBOKO
oyepedb OyaeT cnocobcTBOBaThb BblpaboOTke BapuaHTOB M BbIOOPY OMTUMAanNbHBLIX YMNPaBMEHYECKUX pPeLUeHun,
MWHUMUW3MPYIOLLMX He TOMbKO BEPOSITHOCTb NPOSIBNEHNs (hakTOpOB 9KOMOMMYECKON onacHoCcTH, HO 1 yulepb B criyvae
nX peanusaumm.

ﬂVITepaTypa/nOCTyngle pecypcbl And CTyaeHToB
1. BpemeHHas MeToaMKa onpeaeneHns NpeaoTepaLleHHoro akonorudeckoro yuiep6a (1999). MonyyeHo us:
https://www.waste.ru/uploads/library/usherb.pdf

2. Memoduka onpedeneHusi pasmepos yuiepba om dezpadayuu nodys u 3emerns(1996). C6. HOPMATUBHBLIX aKTOB
“Oxpana no4ys”. M.: POOUA

JdononHuTtenbHble pecypcbl Ansd npenop.aBaTeneﬁ

1. P 2.1.10.1920-04. PykoBoaCTBO MO OLEHKE pUCKa ONS 300POBbS HACENEHWUs NPy BO3AENCTBUN XUMUYECKUX
BELLECTB, 3arpsA3HALLMX OKpyxatwylo cpeny. (2004). M.: ®epepanbHbii LEeHTp roccaHanmaHaasopa MuHsapasa
Poccun

2. Cyrak, E.B. (2014). CoBpeMeHHble MeToAbl OLEHKN 3Konormdeckmx puckos. EuropeanSocialScienceJournal
(EBponewickuii xxypHan coumanbHbix Hayk). Ne 5 (44). T. 2. 427-433.
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3.7. Development of recommendations on agrolandscapes sustainability
based on biota transformation assessment

Form of study/ teaching: Case study
Contact hours 2 | Individual work (hours) |
Developers Svetlana Okrut, Gulnara Yunusova

Brief description of the teaching unit
Purpose of the teaching unit: formation of practical skills of choice of the best solutions for the sustainability of
agricultural landscapes is made.
Justification of the form of the lesson on the presented topic:Thecase study method provides an opportunity to
improve analytical and assessment skills, working in a team, find the best solutions to the problem posed.
Annotation:when performing a case analysis, a problem situation will be proposed for analysis the results of
anthropogenic disturbance of the agricultural landscape. Searching of decisions includes processes change in the
natural floristic complex, an integral indicator of the state of the animal world is calculated. Based on the assessment
of the degree of biota transformation, the choice of the best solutions for the sustainability of agricultural landscapes is
made.
Content:

1. Introductory part - study of the problem text.

2. Main part - identification of facts indicating a problem, its choice, generation of solution options.

3. The final part - adoption and presentation of the final decision on the case, summing up.

Literature/ available resources for students

I. Literary sources

Basic Literature:
1. AbdurakhmanovG.M., SokolskyN.l. BrumsteinYu.M., SokolskyA.F. (2013). Analysis of methods for assessing
biological diversity / The Journal of the South of Russia: ecology, Development, 8 (1), 97-110. 97-110. Doi:
10.18470/1992-1098-2013-1-97-110
2. Gurin A.G., Rezvyakova S.V. (2016) Monitoring of terrestrial biosystems. Orel: Publishing House of the Oryol
State University
3. Okrut S.V. Lysenko I. O., Guide O. Yu., Stepanenko E. E., Zelenskaya T. G. (2018) Ecotoxicological assessment
of biochemical properties of soils of the Neftekumsky district of the Stavropol Territory. Journal Bulletin of
Agroindustrial Complex of Stavropol, 4 (32), 113-117. Doi: 10.31279/2222-2018-7-32-113-117
Additional literature:
4. Ryabinin N.O. (2014) Steppe studies: Vologda: Publishing House of VolGAUOrganization and features of
designing environmentally safe agricultural landscapes: a textbook / Ed. by L. P. Stepanova. - St. Petersburg:
Publishing house "Lan", 2019. - 268 p.
5. Organization and design features of environmentally friendly agricultural landscapes: Edited by L.P. Stepanova. -
St. Petersburg: Publishing House "Lan"
Il. Additional literature ( Foreign sources):
6. lysenko L., Esaulko A, Serikov S., Okrut S., MandraY. (2015) Methodology of forecasting and planning of
environmental activities in rural areas. Journal Agricaltural Bulletin of Stavropol Region Vol/ S1,112-115.
7. Okrut S., Stepanenko E.E., Gudiev O. Yu., Zelenskaya T.G., Kasatkina A.O. (2018) Role Of Soil Condition
Assessment In The Development Of Farming Biologization Techniques. Research Journal of Pharmaceutical,
Biological and Chemical Sciences, 9(6), 1813-1818

Further resources for teachers

Electronic library system of the Publishing House "Infra-M: https://znanium.com

Electronic library system of the Lan Publishing House: https://e.lanbook.com

Electronic library system of the Yurayt Publishing House: https://biblio-online.com)

Electronic periodic reference book (https://www.garant.ru

International Database ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE DATABASE:
https://search.proquest.com/agricenvironm/

Electronic library of dissertations of the Russian State Library: https://www.rsl.ru/ru/about/funds/disser
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3.7. PaspaboTtka pekomMeHZauMu Mo YyCTOMYMBOCTM arporaHawadTtoB Ha
OCHOBE OLIEHKM CTeneHn TpaHcdopmaumm bMoThbl

dopma obyyeHus/ Kewic-aHanus

npenogaBaHus:

KoHTaKTHble yachl 2 | MhaneuayansHas pa6ota (Yachkl) |
Pa3paboTumkn Svetlana Okrut, Gulnara Yunusova

KpaTkoe onucaHune y4eb6Hon eanHULbI

Lenb y4ye6HOM eAuHMLUbI: GOPMMPOBaHME NPaAKTUYECKMX HABBIKOB BbIOOpanyylnX peLieHUin No yCTOMYMBOCTH
arponaHgwadToB, pa3paboTkn ynpaBneHYeCKX peLLeHnit.

METOA KeWc-aHanus OaeT BO3SMOXHOCTb CoBepLleHCTBOBaTbaHallMTU4eCkne 1N oLleHO4YHble HaBblKK, pa60Ta9| B
KOMaHae, HaxoauTbHanbornee paunoHanbHoOe peLleHMenocTaBneHHON Npobnemsi.

AHHOTauMA: npu BbINOMHEHMU KeWc-aHanusa OyaeT npepnoxeHa npobnemHas cuTyauus And  aHanusa
NoCrneACcTBMIN aHTPOMOreHHOW HapyLueHOCTH arponangwadTa. [ng novcka pewweHuin paccmaTpuBaloTcs NpoLEecehl,
CBA3aHHble C M3MeHeHneM npupoaHoro Ct)J'IOpCTI/I‘-IeCKOFO KOMMNJieKca, pacyuTbiBaeTcd VIHTeraJ'IbHI:II7I nokKasaTternb
COCTOAHUA XXMBOTHOIO MuUpa. Ha OCHOBe, OLEeHKU cTeneHun Tpchd)opmau,MM OnoThI penaetcd Bbl60p nydwnx
peLLeHnin No YCTONYMBOCTM arponaHawadgTos.

CopaepxaHue:

1. BBO,D,HaF! 4acCcTb — 3HAKOMCTBO C TEKCTOM KeVICﬁ, 0COBEHHOCTAMM U3NOXEHHON B HEMCUTYyaLnn.

2. OcHoBHas 4YacTb — BbisiBNeHME (QaKTOB, yKa3blBalLiMX Ha npobnemy, eeBblbOp, reHepauusi BapuaHTOB

eLeHnd.

3. gaBeleJa}OLLl,aﬂ YacCTb - NPUHATUE N Npe3eHTaUunA OKOHYaTeNlbHOro peweHusa no Ke17|cy, nogBegeHmMe NToros.
Ilutepartypa/goctynHble pecypchbl Ana CTYAeHTOB
1. A6aypaxmaHoB I'.M.,Cokonbckuint H.W. BpymwTenH KO.M., Cokonbckuin A.®. (2013). AHanns metonobl
oueHkn duonormyeckoeropasHoobpasusa / XKypHan KOz Poccuu: akonoausi, pazsumue, 8(1), 97-110.Doi:
10.18470/1992-1098-2013-1-97-110
2. Typun AT., PesBskoBa C.B. (2016) MoHuTOpuHI HasemHbix 6uocucteM. Open: M3g-Bo OpnoBckoro
rAY
3. Okpyt C.B. lbicenko W. O., Tyames O. 0., CtenaHeHko E. E., 3eneHckasa T. . (2018)
OKOTOKCMKOMOrmyeckasi  oueHka  Guoxummyecknx  cBowcTBa  nodyB  Hedprekymckoro — parnoHa
Craspononbckoro kpasi. XKypHan BecmHuk AlK Cmasponones, 4 (32), 113-117. Doi: 10.31279/2222-
2018-7-32-113-117
[ononHutenbHasa nutepartypa:

4. PsbunuH H.O. (2014) CteneBeneHue: Bonororpag: N3g-so BonlrAY

5. OpraHusauusi 1 0COBEHHOCTM NPOEKTUPOBaHMS 3Konormyeckn GesonacHeix arponaHawadTos: lMoa.
pea. J1.M. CtenaHoBow. - CI16.: N3gaTenbcTBO «JlaHb»

HononHuTtenbHas nutepaTypa (MHOCTpaHHbIE NCTOUYHUKM):

6. lysenko L., Esaulko A, Serikov S., Okrut S., MandraY. (2015) Methodology of forecasting and
planning of environmental activities in rural areas. Journal Agricaltural Bulletin of Stavropol Region Vol/
S1,112-115.

7. Okrut S., Stepanenko E.E., Gudiev O. Yu., Zelenskaya T.G., Kasatkina A.O. (2018) Role Of Soll
Condition Assessment In The Development Of Farming Biologization Techniques. Research Journal of
Pharmaceutical, Biological and Chemical Sciences, 9(6), 1813-1818

HdononHutenbHbIe pecypchl Ana npenogasartenen

WWW.SCOpuUs.com

https://elibrary.ru/

http://www.fao.org

OneKTpoHHO-6nbnunoteyHas cuctema Maparensctea «MHdppa-M: https://znanium.com
OneKTpoHHO-6nbnunoteyHasa cuctema Magarensctea «JlaHby: https://e.lanbook.com
OneKTpoHHO-6nbnunoteyHasa cuctema Msgarensctea «KOpanT»: hitps://biblio-online.com

ONEeKTPOHHBIV Nepuognyecknii cnpaBoYHmK: https://www.garant.ru

MexpgyHapogHas6asagaHHbix  ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE: https://search.proguest.com/agricenvironm/

OnekTpoHHasi GubnuoTteka avccepTaumii PoccuMinckorn rocygapcTBeHHoM 6ubnuoTteku:
https://www.rsl.ru/ru/about/funds/disser
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https://e.lanbook.com/reader/journalArticle/384127
https://e.lanbook.com/reader/journalArticle/384127
https://e.lanbook.com/reader/journalArticle/384127
https://www.elibrary.ru/author_items.asp?authorid=371955
https://www.elibrary.ru/author_items.asp?authorid=319867
https://www.elibrary.ru/author_items.asp?authorid=434178
https://www.elibrary.ru/author_items.asp?authorid=399800
https://www.elibrary.ru/author_items.asp?authorid=619121
http://www.scopus.com/
https://elibrary.ru/
http://www.fao.org/
https://znanium.com/
https://e.lanbook.com/
https://biblio-online.com/
https://www.garant.ru/
https://search.proquest.com/agricenvironm/
https://www.rsl.ru/ru/about/funds/disser
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3.8. Problems of sustainable land use (on the example of aregion)

Form of study/ teaching: | Independent work (preparation of a scientific article)

Contact hours | Individual work (hours) | 6

Developers AliyaNagiyeva

Brief description of the teaching unit

The purpose of the teaching unit: study of the problem of sustainable land use, conditions for the
formation of sustainable agricultural land use, classification of species and factors affecting the
sustainability of land use with the disclosure of their content, conservation and rational use of land in
agriculture.
Justification of the choice of the form of the lesson on the presented topic: this lesson will allow you
to develop a number of both practical and theoretical provisions and create the necessary prerequisites for
further research on the example of the region (based on the student's research work).
Annotation:The teacher explains the basics, the problem and the direction of the student's work to
prepare a scientific article. The main part of the lesson is aimed at working with literature, information
search, research on the example of the region, the current state of the art on this topic and presentation of
a scientific article by students.
Content

1. Poverty and Land Degradation Issues - A Situation Analysis Based on a Specific Region

2. Sustainable land use in intensively developed areas

3. Problems of sustainable development of agriculture

4. Analysis of the use of land resources to ensure sustainable land use

Literature / Available Resources for Students

1. Espolov T.l., Seifullin Zh.T. (2004). Land Management. Almaty: KazNAU, Agrouniversity, 332 p.
http://library.kaznau.kz/new/wp-content/uploads/2018/06/%D1%82%D1%80%D1%83%D0%B4%D1%3B-
%D0%95%D1%81%D0%BF%D0%BE%D0%BB%D0%BE%D0%B2%D0%B0-
%D0%B8%D1%8E%D0%BD%D1%8C-2012-2.pdf

2. Berezko, OV The main factors of the formation of sustainable land use of agricultural organizations / OV
Berezko, SA Kochubei. - Text: direct // Young scientist. - 2016. - No. 6.3 (110.3). - S. 7-10.
https://moluch.ru/archive/110/27236/

3. Medvedeva O.E. (2009). Problems of sustainable land use in Russia. - M .: Printing house LEVKO,.--
104p. http://sustainabledevelopment.ru/upload/File/Books/Inst_book_3.pdf

Further resources for teachers

. Scientific library of KazNAIU http://library.kaznau.kz/

. Scientific library WKATU of the Zhangir Khan http://library.wkau.kz/

. National Library of the Republic of Kazakhstan https://www.nlrk.kz/

. Unified Electronic Library http://www.elibrary.kz/

. WWW.SCOpUS.com

. https://elibrary.ru/

. http://www.fao.org

. ONeKkTpoHHO-bubNMoTeyHas cuctema MapgaTtensctBa «MHdpa-M (https://znanium.com)
9.9nekTpoHHO-0MbnnoTeyHas cuctema Msgatensctea «JlaHby (https://e.lanbook.com)
10. OnekTpoHHO-6ubnuoTeyHasa cuctema Msgartensctea «HOpant» (https:/biblio-online.com)
11. BneKkTpoHHbIN Nnepuoguyecknii cnpaBoyvHuk (https://www.garant.ru)

12. PecnybnukaHckasi MexBY30BCKas anekTpoHHas bubnunoteka (http://rmebrk.kz/)

O~NO O WNPE
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http://library.kaznau.kz/new/wp-content/uploads/2018/06/%D1%82%D1%80%D1%83%D0%B4%D1%8B-%D0%95%D1%81%D0%BF%D0%BE%D0%BB%D0%BE%D0%B2%D0%B0-%D0%B8%D1%8E%D0%BD%D1%8C-2012-2.pdf
http://library.kaznau.kz/new/wp-content/uploads/2018/06/%D1%82%D1%80%D1%83%D0%B4%D1%8B-%D0%95%D1%81%D0%BF%D0%BE%D0%BB%D0%BE%D0%B2%D0%B0-%D0%B8%D1%8E%D0%BD%D1%8C-2012-2.pdf
http://library.kaznau.kz/new/wp-content/uploads/2018/06/%D1%82%D1%80%D1%83%D0%B4%D1%8B-%D0%95%D1%81%D0%BF%D0%BE%D0%BB%D0%BE%D0%B2%D0%B0-%D0%B8%D1%8E%D0%BD%D1%8C-2012-2.pdf
https://moluch.ru/archive/110/27236/
http://sustainabledevelopment.ru/upload/File/Books/Inst_book_3.pdf
http://library.kaznau.kz/
http://library.wkau.kz/
https://www.nlrk.kz/
http://www.elibrary.kz/
http://www.scopus.com/
https://elibrary.ru/
http://www.fao.org/
https://znanium.com/
https://e.lanbook.com/
https://biblio-online.com/
https://www.garant.ru/
http://rmebrk.kz/
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3.8. Mpobnembl yCTOMYMBOro 3emMsnenosib3oBaHus (Ha npuMepe permoHa)

dopma o6yyeHus/ CamoctosaTensHas paboTta (nogroToBka Hay4yHOW CTaTbK)
npenogaBaHus:

KoHTaKTHble Yachbl | MhavBuayansbHas pa6oTa (Yackl) | 6
PaspaboTtynku AliyaNagiyeva

KpaTkoe onucaHune y4eb6HoM eanHULbI

LUenb y4yeGHOM eaMHWUbI: uK3ydeHMe MpoGnemMbl YCTOMYMBOIO 3eMJIEMNONb30BaHMS,  YCITOBUN
¢dopMMpPOBaHNS YCTOMYMBOrO CEMNbCKOXO3ANCTBEHHOIO 3eMIenonb30BaHus, Knaccudukauum BUAOB WU
haKkToOpOB, BNUSAIOLLNX HA YCTONYMBOCTb 3EMIIEMNONB30BAHNS C PACKPbITUEM UX COAEPXKaHUSA, COXpaHEeHUs
N paumMoHanbHOro NCMOMNb30BaHNs 3€Mefb B CENTIbCKOM XO3SANCTBE.
O6ocHoBaHMe Bblbopa ¢hopMbl NpoBeAeHUA 3aHATUA B paMKax NpeacTaBneHHOM TeMbl: JaHHoe
3aHATUE NO3BONUT BblpaboTaTb PSA Kak MPaKTUYECKUX, TaKk M TEOPETUYECKMX MOMOXEHUA U co3daTb
HeobxoaMMble NPeAnoChINKN AaNbHENLLMX UCCNeA0BaHUA HA NpUMepe pernoHa (No nuccreoBaTenbCKkUm
paboTtam obyuyatoLierocs).
AHHOTauusA: lpenogaBaTtenb 06BACHAET OCHOBbI, MPobnemy M HanpasneHne paboTbl oby4vatoLerocs
ONsl MOATrOTOBKM HayyHou cTtatbn. OCHOBHasa 4acTb 3aHATWUSI HanpaBneHa Ha paboTy C nuTepaTypow,
NMOMCKOM MHGOPMaLMK, UCCnefoBaHe Ha NPUMEPE perMoHa, COBPEMEHHOE COCTOAHME NO OAHHOW TEME U
BbICTYMMEHME C AOKNaZA0M Hay4yHOW cTaTby 0DyvaroLmmmucs.
CopepxaHue

1. Bonpocbl 6egHoCTM 1 gerpajauuns 3eMernb - CUTYauMOHHbIN aHanm3 Ha OCHOBE KOHKPETHOMO

pervoHa

2. YcTonumBoe 3emnenonb30oBaHne Ha MHTEHCUBHO OCBanUBaEMbIX TEPPUTOPUAX

3. Mpobnembl yCTONYMBOrO pasBUTUS CENbCKOro XO35NCTBa

4. AHanus nCMnonb3oBaHMSA  3eMenbHbiX  pecypcoB Ans  obecnedyeHuss  yCTOMYMBOrO

3emInenonb30BaHns

Jlutepatypa/pgoctynHble pecypchbl Ans CTYAEeHTOB

1. Ecnonos T.U., Cendpynnun X.T. (2004). YnpasneHue 3emenbHbiMM pecypcamu. Anmatbl: KasHAY,
ArpoyHuBepcurer, 332 C. http://library.kaznau.kz/new/wp-
content/uploads/2018/06/%D1%82%D1%80%D1%83%D0%B4%D1%8B-
%D0%95%D1%81%D0%BF%D0%BE%D0%BB%D0%BE%D0%B2%D0%B0-
%D0%B8%D1%8E%D0%BD%D1%8C-2012-2.pdf

2. Bepesko, O. B. (2016).OcHoBHble pakTOpbl (POPMUPOBAHMSA  YCTOMYMBOIO  3EMIIENOSIb30BaHUSA
CenbCKOX03ANCTBEHHbIX opraHusauuii / O. B. bepesko, C. A. Kouybeli. — TekcT : HenocpeAcTBeHHbIN // Monopgon
yyeHbIi. - Ne 6.3 (110.3). - C. 7-10. https://moluch.ru/archive/110/27236/

3. Mepngepnesa O.E. (2009). Npobnembl ycTonuymnsoro demrnenons3oanusa B Poccun. — M.: Tunorpadus JIEBKO.
— 104c.http://sustainabledevelopment.ru/upload/File/Books/Inst_book_3.pdf

HdononHuTenbHbIe pecypcbl ANA npenoaasaTenen

1. HayyHasa 6ubnunoteka KasHAWMY http://library.kaznau.kz/

2. HayyHas 6ubnunoteka 3KATY um. XKanrup xaHa http://library.wkau.kz/

3. HaumoHanbHaga 6nbnuoteka Pecnybnukn KasaxctaH https://www.nlrk.kz/
4 EnuvHas anekTpoHHas 6ubnuoTeka http://www.elibrary.kz/
5. WWW.SCOopus.com

6. https://elibrary.ru/
7
8
9

http://www.fao.org
OneKkTpoHHO-bnbnuoteyHas cuctema Magarensctea «MHgppa-M (https://znanium.com)
OneKkTpoHHO-bnbnuoteyHas cuctema Msgatenscrea «JlaHb» (https://e.lanbook.com)

10. OneKkTpoHHOo-6nbnuoteyHasa cuctema Msgartensctea «HOpanTt» (https:/biblio-online.com)
11. OnNeKTPOHHBIV Nepuoguydecknii cnpaBoyvHuK (https://www.garant.ru)
12. PecnybnvkaHckas MexBy30BCKas anekTpoHHas oubnvoteka (http://rmebrk.kz/)
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https://moluch.ru/archive/110/27236/
http://sustainabledevelopment.ru/upload/File/Books/Inst_book_3.pdf
http://library.kaznau.kz/
http://library.wkau.kz/
https://www.nlrk.kz/
http://www.elibrary.kz/
http://www.scopus.com/
https://elibrary.ru/
http://www.fao.org/
https://znanium.com/
https://e.lanbook.com/
https://biblio-online.com/
https://www.garant.ru/
http://rmebrk.kz/
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4. Environmentally friendly crop production (healthy agricultural
products)

The purpose of this subtopic is to understand the theory and models of sustainable agricultural development in
the application of environmentally friendly crop production in the face of climate change and the main components of
environmentally friendly crop production systems based on observations, measurements, information, scientific
resources, calculations and concepts of the functioning of environmentally friendly systems, to be able to calculate
efficient agricultural systems from the point of view of the balance of natural resources, labor resources and
agroeconomics, to apply a program-targeted approach to the sustainable development of organic agriculture in the
management of organic production.

The subtopic expands the understanding of the foundations of planning and forecasting sustainable agricultural
development and identifying the differences between conventional farming and organic farming

The practical content of the subtopic is the ability to apply methods and means of producing environmentally
friendly products; test the results obtained and implement them in model forecast scenarios.Learning outcomes

Competence 1 (K1)
PhD students are able to conduct complex research including transdisciplinarity and use modern research methods of
qualtitative and qualitative aspects of climate change with a view of promoting agricultural sustainability.

Knowledge 1 (K131)
PhD students know advanced modern interdisciplinary theories and new research methods linking the production of
environmentally friendly crop products and climate change

Skills1 (K1Y1)
PhD students are able to conduct comprehensive assessment of agricultural lands for their suitability for
environmentally safe crop production;

Competence 2 (K2)
PhD students are capable of developing and implementing techniques and models for sustainable development of
crop production systems to ensure food security in the face of climate change.

Knowledge 1 (K231)
PhD students know scientific and methodological approaches to development of ecologically safe crop production
system;

Skills 1 (K2Y1)
PhD students are able to apply environmental approaches to plant nutrition and protection in the face of

climate change.
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4. JKonorn4yecku 6esonacHoe pacTteHueBOOCTBO

Llenb gaHHOM noatembl — 3HaTb TEOPMM U MOAENU YCTOWYMBOINO PasBUTUS CENbCKOrO XO3sNCTBa B
NPUMEHEHNN 3Konornyeckn 6e3onacHoro pacTeHMEBOACTBA B YCMOBUSIX W3MEHEHUs KnumaTta W OCHOBHble
KOMMOHEHTbI 3KOMOTMMYECKM YNCTBIX CUCTEM pPaCTEHWMEBOACTBA Ha OCHOBE HabNIOAeHWU, U3MepeHnin, uHdopmaumm,
Hay4HbIX PeCypcoB, PacyeToB M KOHLUEenuuin yHKLUMOHMPOBAHWSA 3KOMOrMYECKN YUCTbIX CUCTEM, YMETb paccumtaTtb
3 (EKTUBHOCTb CEMbCKOXO3SANCTBEHHBIX CUCTEM C TOYKM 3peHus GanmaHca NpUPOAHBLIX PecypcoB, TPYAOBbIX
pecypcoB M arpo3KOHOMUKM, MPUMEHATb MPOrpamMMHO-LENeBON Moaxond K YCTOMYMBOMY PasBUTMIO OpraHW4ecKoro
CenbCKOro X03sancTea B ynpaBreHUn opraHn4eckumM npon3BoACTBOM.

MoaTema pacwmpsieT MNOHUMaHWE OCHOB MMIAHUPOBAHUS U MPOrHO3MPOBAHUSA YCTOMYMBOIO pPas3BUTUSA
CenbCKOro X03snCTBa U BbIBNEHNE PasnMynMin Mexay TPaauLMOHHBLIM 3emMneaenmem 1 opraHnYecknum semneaenmem.

MpakTnyeckum copepxaHvem noATeMbl SABNSETCH YMEHMe MNpUMEHATb MeToAbl U cpefcTBa Npou3BOACTBa
3KOMOTMYECKN YUCTOM MNPOAYKUMM; TecTMpoBaTb MOMyYeHHble pesynbTaTbl M pPeann3oBbiBaTb WX B MOAEMbHbIX
NPOrHO3HbIX CLiEeHapUSX.

Pe3ynbTaTbl 06y4yeHuUs

KomneteHuus 1 (K1)

MpoBoANTL KOMNMEKCHbIE NCCNIEA0BaHNS, B TOM YMCre TpaHCOANCUMNNNHAPHBLIE N NPUMEHATL COBPEMEHHbIE METOAbI
McCcrneaoBaHMn  KOMMYECTBEHHBLIX W KAaYeCTBEHHbIX acMeKToB W3MEHeHus KnuMaTta C  uenbio  obecneveHus
YCTOWYMBOCTM B CEMbCKOM XO3ANCTBE.

3HaHusa 1 (K131)
MepenoBble COBPEMEHHbIE MEXOWUCUMNMUHAPHBIE TEOPUM W HOBblE METOAbl WCCNefoBaHuWiA, CBsi3blBatoLue
npon3BOACTBO 3KONOrMyeckv 6esonacHol NpoayKUMM pacTEHMEBOACTBA U U3MEHEHNE KNUMATA;

Ymenusa 1 (K1Y1)
KomnnekcHas oOueHKa CenbCKOXO3AWCTBEHHbIX Yrogui Ha NPUroAHOCTb K 3Komorudeckn 6esonacHomy
pacTeHNeBOACTBY;

KomneTeHuus 2 (K2)
CnocobeH paspabaTtbiBaTb U BHeApsTb MPUEMbl U MOAEMWU YCTOMYMBONO PasBUTWS CUCTEM pacTeHUMEBOACTBA ASIS
obecneyeHns NPOOOBONBCTBEHHON 6€30MacHOCTY B YCIOBUSIX M3MEHEHMWS Knvmara.

3HaHusa 1 (K231)
HayuHo-meToanyeckme noaxoabl k pa3paboTke cucTeMbl 3konornveckn 6e3onacHoOro pacTeHNeBoacTBa;

Ymenusa 1 (K2Y1)
Peanun3oBbiBaTb 3KONOrMyeckne noaxoAbl K MMTaHUIo M 3aLuMTe pacTeHU B YCNOBUSX M3MEHEHUS KnumaTa.
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Structure of subtopic 4

Environmentally friendly crop production (healthy agricultural products)

Teaching/learning forms: lecture-visualization; hands-on training; hands-on training involving expert practitioners;-
lecture — discussion; workshop-conference; case study.
Teaching/learning methods:

At the visualization lecture, the teacher presents the lecture material with the help of technical teaching aids.
This type of material demonstration allows for a clearer and more detailed understanding of the presented material, for
further use in scientific research.

At practice-oriented lesson graduate and doctoral students will perform practical tasks during an excursion to
advanced agricultural enterprises to grow environmentally safe products.

The practical training on the subtopic will be conducted with the involvement of expert practitioners in the
classroom. The given lesson is directed on deepening of scientifically-theoretical knowledge and mastering of certain
methods of independent work which forms practical skills on cultivation of ecologically safe production in plant
growing. Experts will tell about their experience in this direction.

The lecture-discussion provides free exchange of opinions in between logically formed sections of the
message of a training material. The instructor designates the topic of the lecture-discussion and asks to study the
recommended material. In the course of the lecture, the cognitive activity of graduates/ doctoral students is activated.
The teacher has an opportunity to control the opinion of the group, to use this opinion to change negative attitudes
and unsound opinions of some students; this type of lecture has an intensive feedback.

At the seminar-conference, graduate/doctoral students will be able to listen, discuss and consolidate
knowledge on advanced technologies in environmentally friendly crop production as part of their research topics.

The case-study method or situation analysis is a method of active problem-situation analysis based on
learning by solving specific problems-situations. The goal of this method is to provide graduate/doctoral students with
a practical solution after analyzing the situation identified by the workshop topic.

The following methods are also supposed to be used when studying the sub-theme: case study, group work, self-
study.

Types of educational work
(academic hours)
Contact work

k)

Name of sections, topics @ g o
n g % .§ % ©
£ gy S | 95 |2
g | 85| § |22 |z
g S g a |68 | =

4.1.Biological protection of plants 2

4.2.Features of obtaining environmentally friendly products 2

4.3.Production and introduction of microbiological 2

preparations for plant production

4.4 Measures to ensure stabilization of agroecosystem 6

productivity and biodiversity conservation in modern organic

agriculture

4.5.Breeding as a tool for maintaining sustainability and 2

safety of crop production

4.6.Development of ecological agrochemistry 2

4.7 .Ecological risks of agro-technologies 2

4.8.Sanitary and hygienic assessment of food raw materials 6

and food products of plant growing. Substances that

contaminate foodstuffs and forages
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Crpyktypa lNoarembl 4

JKonornyecku 6esonacHoe pacteHMeBoaACTBO

®dopmbl npenogaBaHusa/ obyYeHUs: Nekumsa-B1M3yanusaumns; NPakTMKO-OPUEHTUPOBAHHOE 3aHATWE; NpaKTUyeckoe
3aHATWE C NPUBIEYEHNEM IKCMEPTOB-NPAKTUKOB; NEKUNS — ANCKYCCUS; CeMUHAap-KOHepeHLma4 aHanna KOHKPEeTHbIX
cuTyaumn (casestudy).

MeToabl npenopasaHua/ obyyeHus

Ha nekuuu-Busyanusauuv npenogasaTenb NpPeAcTaBnsdeT nogady NeKUMOHHOro marepuana € MOMOLLbIO
TEXHNYECKuNX cpeacT obydeHus. [laHHbIV BUA AeMOCTpaumMmn MaTeprana no3sonset 6onee 4eTko 1 AeTanbHO YyCBOUTb
npeanaraembli Matepuan, Ansa AanbHenLWwero NPMMEHeHNs B HayYHbIX UCCredoBaHUsX.

Ha npakTnko-opreHTUPOBaAHHOM 3HaHATMM acnMpaHTaMu U JOKTopaHTaMu ByayT BbINOMHATLCS MpakTuyeckne
3aJaHnsA BO BPeMsi 9KCKypCUM Ha nepefoBble arpapHbie NpeanpuaTis No BblpaliMBaHUIO 3Koornyeckn 6esonacHon
npoayKkumm.

MpakTnyeckoe 3aHATME Mo noaTeme OyaeT NpoBeOeHO C MPMBIEYEHMEM IKCMEPTOB-NPaKTUKOB B y4ebHOW
ayauTopun. [laHHOe 3aHATMe HampaBneHo Ha yrnybneHne HayyYHO-TeOpeTUYECKUX 3HaHWM W OBnageHue
onpefeneHHelMM  MeTodaMu  CaMOCTosTenbHOM  paboTbl, KOTOpoe  OPMUPYET NpPakTU4eCKne ymeHms  no
BblpaLUMBAHNIO 3KOMNOrmyeckn 6esonacHoOn NpoayKuum B pacTeHWEBOACTBE. JKCMEePTbl PAaCcCKaXyT O CBOEM OMbiTe B
AaHHOM HanpasfeHUw.

Nekuma-guckyceuanpegycmatpusaeT cBoboAHbIN OBMEH MHEHMAMM B MPOMEXYTKax Mexay norm4ecku
odpopMneHHbIMKM  pasgenamu coobleHusi yyebHoro MaTtepuana. [lpenogaBaTenb o6o3HavaeT Temy nekuuu-
ANCCKYCCUM, NPOCUT U3Yy4nTb PEKOMEHAOBaHHbIN MaTepuan. B npouecce nekuun akTMBU3MpyeTcs No3HaBaTesbHYHO
AeAaTenbHOCTb acnMpaHTOB/AOKTOPAHTOB.Y npenofasBaTens NosBNseTCss BO3MOXHOCTb YNpaBnsaTb MHEHWEM TPYNnbl,
MCMNOMb30BaTb 3TO MHEHWE [AONA  W3MEHEHUS HeraTMBHbIX YCTAHOBOK W OWWMOOYHBIX MHEHWN  HEKOTOPbIX
obyyatowmxcs; [JaHHbIV BUA NEKUUN MMEeT MHTEHCUBHYO0OpaTHYIO CBSA3b.

Ha cemuHape-koHepeHUUN acnmMpaHTbl/AOKTOPaHTLI/AOKTOPaHThLI, B paMKkax 3adaHHbIX TEM WUCCreAoBaHWM,
CMOryT nocnywartb, obCcyanTb W 3aKpenuTb 3HaHUS NO NepedoBbIM TEXHOMOrMAM B 3dkonormyeckn 6es3onacHom
pacTeHneBOACTBeE.

Metog case-study uwnuM  aHanW3KOHKPETHbIXCUTYauunm - 3TO  MeTo4  aKTMBHOroO  npobrnemHo-
CMTYaLMOHHOIO aHanuaa, OCHOBaHHbIN Ha OBy4YeHWM NyTem peLleHUs KOHKPEeTHbIX 3adad-cutyauui. LlensiogaHHoro
meToga 4€BnseTca BbipaboTka acnvMpaHTaMW/QOKTOpaHTaMM MPaKTUYECKOro peLLeHMSANnocne aHanmaa cuTyaumu,
NnoCcTaBNeHHOWN TeMOW cemmnHapa.

Mpu n3yyeHnn nogTeMbl NpegnonaraeTcs UCMONb30BaTh TaKkKe Cneayrolme MeTOAbl: PeLeHne Kenc-3agaym,
rpynnosasi paboTa, camocToaTenbHas paboTa.

Buapbl yuebHom paboTbl
(akapemuyeckne yacol)

KoHTakTHas paboTta
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4.1. buonornyeckas sawmnta pacteHum 2
4.2. OcOB6EHHOCTM NOMYyYEHNsT IKONMOTMYECKN YNCTON 2
npoaykumm
4.3. Npoun3BoaCTBO 1 BHEAPEHNE MUKPOOMONOrMYeCKmX 2

npenaparos Afisi pacTeHneBoacTsa(

4.4. Mepbl, obecneuymBatowme crabmnmsaunto 6
NPOAYKTUBHOCTM arpO3KOCUCTEM U COXPaHEHWe
G1opa3Hoobpasuns B pamMmKax COBPEMEHHOMO 3KONTOMM4YeCcKoro
3emnenenus

4.5. Cenekums, kKak MHCTPYMEHT noaaepxaHus 2
YCTOMYMBOCTM 1 6€30MacHOCTM PacTeHMEBOACTBA

4.6. Pa3BuTre aKomornyeckom arpoxmMmm 2

4.7. DKONOrM4ecKmne pUCKM arpoTeXHONOrni 2

4.8. CaHuTapHO-TUrmeHn4eckas oLeHka 6
NPOAOBONBCTBEHHONO ChIPbsl U NULLEBLIX NPOAYKTOB
pacTeHueBoAcTBa. BelyecTBa, 3arpsasHsoLLMe NPOAYKTbI
nuUTaHUs 1 Kopma
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4.1. Biological protection of plants

Form of study/ teaching: Lecture-visualization
Contact hours 2 | Individual work (hours) |
Developers Larisa Korobova

Brief description of the teaching unit
The purpose of the teaching unit: to deepen students ' understanding of biological plant protection and its methods
in a changing climate as an important part of organic crop production.
Justification of the choice of the form of the lesson on the presented topic:lecture-visualization, including
diagrams, diagrams, images of bioagents.
Annotation. The directions of biological plant protection and its prospects in ensuring the production of
environmentally safe food in a changing climate will be considered. The focus will be on biologics and biotechnologies
that can simultaneously prevent the loss of products from harmful organisms and increase the resistance of plants to
climate change.
Content

1. Methods of plant protection in organic farming. Plant protection products approved in the EU countries for
the production of environmentally friendly products.

2. Prospects for the use of beneficial insects and mites as bioagents in a changing climate.

3. The capabilities of the microbiomethod.

4. Plant protection with fungal and bacterial antagonists and bioelicitors.

Literature/ available resources for students

1. Nersisyan, A. Textbook on organic agriculture. (2017). Food and Agricultural Organization of the United
Nations. Budapest: Regional Office for Europe and Central Asia, p. 118.

2. Shchukin, S.V. (2012). Ecologization of agriculture (conversion of traditional agriculture into organic
one). Training manuals series "RUDECO Retraining in the field of rural development and ecology”, p. 196.
3. Shpaar. — Torzhok, D. (2003). Plant protection in sustainable land use systems: uch. - prakt. manual (in
4 books). Book 2, p. 392.

Further resources for teachers

1. Tulokhonov, A.K. et al. (2006). Kyoto Protocol: Problems and Solutions: Analytical Review. Siberian
Branch of the Russian Academy of Sciences, Novosibirsk: GPNTB, p. 117.

2. Caporali, F., Lieblein, G., Von Fragstein, P. and Francis. C. (2007). Integration of research and
education in agroecology and organic farming. In Proc. ENOAT Workshop, Pieve Tesino. Viterbo, Italy:
Dep. Plant Production, Univ. of Tuscia.

3. Stoate, C., Boatman, N. D., Borralho, R. J., Carvalho, C., Rio, G. R. de Snoo and Eden, P. (2001).
Ecological impacts of arable intensification in Europe. Journal of Environmental Management, 63 (4), 337-
365.

4. Gerbore, J., Benhamou, N., Vallance, J., le Floch, G., Grizard, D., Regnault-Roger C., Rey P. (2014):
Biological control of plant pathogens: Advantages and limitations seen through the case study of Pythium
oligandrum.Environmental Science and Pollution Research, 21, 4847 - 4860.

5 WWW.SCOpUS.com
6 https://elibrary.ru/
7 http://www.fao.org

8 http://www.mnr.gov.ru
9 http://www.ecocom.ru/arhiv/ecocom/officinf.html

10 meteorf.ru

11 https://soz.bio/spravochnye-dannye-ob-organicheskom-selskom-hozyajstve-v-rossii/
12 Infra-M Publishing House electronic library system (https://znanium.com)

13 Electronic library system of "Lan" Publishing House (https://e.lanbook.com)

14 lectronic library system of "Lan" Publishing House (https://biblio-online.com)

15 Electronic periodic directory (https://www.garant.ru)
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4.1. Buonoruyeckas 3awmra pacTeHU1

dopma obydeHus/ Jlekuus- Busyanmsauua

npenogasaHns:

KoHTaKTHble Yachl 2 | MHoueuayanbHas pa6ota (Yacsl) |
Pa3paboTumkn Larisa Korobova

KpaTkoe onucaHune y4eb6HoOM eanHULbI

Llenb y4e6HOM eanHuubI: yrnybuTe npeacraBneHns obyyarowmnxcs o 61Monornyeckon sawmTe pacteHun un
ee MeTofax B YCIOBUSIX MEHSIIOLLErOCS KrMmaTa Kak BaXXHOW YacT! OpraHnM4Yeckoro pacteHMeBoacTBa.

®dopma npoBeAeHUsi 3aHATUA: NeKUMA-BU3yanusaunsi, BKIOYaLasa Cxembl, Auarpammbl, 13obpaxeHus
6uoareHTOB.

AHHOTaumA.byayT paccMoTpeHbl HanpaBreHuss GUONOrMYeckon 3alluTbl PacTEHUM U ee MNepcrekTMBbl B
obecneveHun nNpov3BOACTBA 3KOMOrMyeckn 6e30macHOro NPOAOBONBLCTBUA B YCMNOBUSAX MEHSOLLErocs KnumaTta.
AkueHT OyaeT caoenaH Ha Guonpenapatax M GUOTEXHOMOrUsIX, CNOCOOHBIX OAHOBPEMEHHO NpeaoTBpallaTtb notepu
npoayKUmm oT BpeOHbIX OPraHM3MOB M NOBbILLATb YCTONYMBOCTb PACTEHMIN K KITUMATUYECKUM N3MEHEHUSIM.

CopepxaHue

1. MeToab! 3alMTbl pacTeHWi B opraHm4yeckoM 3emnegenuu. Cpeacrsa 3alumThl pacTEHUIA, pa3peLleHHbIe B
ctpaHax EC npu nponsBoacTtee akonornyeckn 6esonacHo NnpoayKLumn.

2. TlepcnekTBbl WCMOMb30BaHUSI Kak OuWoOareHTOB MOMe3HbIX HAaCeKOMbIX W KMewewW B  YCNOBUSIX
MEHSIIoLLEerocsa Knumara.

3. BoamoxHocT MmukpobromeTtoaa.

4. 3awmTa pacTeHni ¢ NOMOLLbIO FPMOHBIX 1 BakTepuanbHbIX aHTAaroHUCTOB 1 BMO3MMCUTOPOB.

Ilutepartypa/goctynHblie pecypcbl Ans CTYAEeHTOB

1. HepcucsaH, A. (2017). YuyebHoe nocobue Mo oOp2aHU4YECKOMY CEIbCKOMYy  X035lcmey.
lMpodosonibcmeeHHass U CEbCKOX035UCMEEHHasi opeaaHu3auyuss o6beduHeHHbIX Hayul. bypanewrT:
PernoHanbHoe otaenenue no Eespone u LleHTpanbHon Asun, c. 118.

2. WykuH, C.B. Okonoeausayus cenbckoz2o xo3stcmea (nepesod mpaduyUuoOHHO20 CelbCKO20 X03slicmea 8
opaaHu4eckoe). Cepusi obyyqarowjux nocobuli «RUDECO [llepenodzomoska kadpos 8 cghepe pazsumusi
cesibCKUX meppumopuli u 3Kkonoauuy, c. 196.

3. Wnaapa — Topxok 0. (2003). Sawuma pacmeHuli 8 ycmoUdusbix cucmemax 3eMrernonb308aHust: yu.-
npakm. nocobue (8 4-x kH.) KH. 2., c. 392.

[JononHuTenbHbIe pecypchbl Ansa npenogaBaTenemn

1. TynoxoHos, A.K. u gp. (2006). Kuomckuti npomokosn: npobrembl U peweHus: aHanumuyeckul 0630p.
Hosocunbupck: COPAHITIHTE, c. 117.

2. Caporali, F., Lieblein, G., Von Fragstein, P. and C. Francis. (2007). Integration of research and
education in agroecology and organic farming. In Proc. ENOAT Workshop, Pieve Tesino, Viterbo, Italy:
Dep. Plant Production, Univ. of Tuscia.

3. Stoate, C., Boatman, N. D., Borralho, R. J., Carvalho, C., Rio, G.R. de Snoo and Eden, P. (2001).
Ecological impacts of arable intensification in Europe. Journal of Environmental Management, 63 (4), 337-
365.

4. Gerbore, J., Benhamou, N., Vallance, J., le Floch, G., Grizard, D., Regnault-Roger C., Rey P. (2014):
BronorM4yeckninkoHTpoIbNaToreHoBpPacTEHWIA: npenMMyLLecTBanorpaHnYeHus,
yBUAEHHbleHanpumepePythium  onueaHOpym. Hayka 06 oOkpyxarowel cpede u uccredosaHusi
3azgpsidHeHus, 21, 4847 - 4860.

5 WWW.SCOpUS.com
6 https://elibrary.ru/
7 http://www.fao.org

8 http://www.mnr.gov.ru
9 http://www.ecocom.ru/arhiv/ecocom/officinf.html

10 meteorf.ru

11 https://soz.bio/spravochnye-dannye-ob-organicheskom-selskom-hozyajstve-v-rossii/

12 OneKkTpoHHO-6nbnuoteyHasa cuctema Msgarensctea «MHgppa-M (https://znanium.com)
13 OnekTpoHHOo-6nbnuoteyHasa cuctema Msgartensctea «JlaHb» (https://e.lanbook.com)

14 OneKkTpoHHO-bnbnuoteyHas cuctema Magartensctea «HOpait» (https:/biblio-online.com)
15 ONEeKTPOHHbLIN Nepuoanvecknin cnpasoyHuk (https://www.garant.ru)
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4.2. Features of obtaining environmentally friendly products

Form of study/ teaching:

Contact hours 2 | Individual work (hours) |

Developers Larisa Korobova

Brief description of the teaching unit

Purpose of the training unit—-motivate students to use biometrics and biotechnologies in practical
activities to obtain environmentally safe products, as well as in independent scientific research.
Justification of the choice of the form of the lesson on the presented topic:a practice-oriented
lesson that demonstrates different ecological approaches to the improvement of plants.
Annotation. During the practice-oriented lesson, students will visit 3 biological laboratories and get
acquainted with the enterprise focused on the production of organic agricultural products. The lesson
forms a systematic understanding of the biological protection of plants (technologies of microbiomethod,
breeding and use of bioagents-predators, stress-enhancing biological products), as well as biotechnology
for obtaining healthy planting material.
Content

1. Visit to the entomoacariphage biolab. Introduction to the biotechnology of obtaining carnivorous
mite phytoseiulus and entomophages of the Colorado beetle and aphid.

2. Visit to the laboratory of microbiological control of the number of agricultural pests. Watch a
video about the use of biomethod in agricultural practices.

3. Study of the technology for obtaining healthy potato planting material (on the basis of the
laboratory of plant Biotechnology).

4. Group interview.

Literature/ available resources for students

1. Nersisyan, A. (2017). Textbook on organic agriculture. Food and Agricultural Organization of the United
Nations. Budapest: Regional Office for Europe and Central Asia, p.118.

2. Shchukin, S.V. (2012). Ecologization of agriculture: conversion of traditional agriculture into organic
one. Training manuals series "RUDECO Retraining in the field of rural development and ecology".
Moscow, p. 196.

3. Shpaar. — Torzhok, D. (2003). Plant protection in sustainable land use systems: uch. - prakt. manual (in
4 books). Book 2., p. 392.

Further resources for teachers

1. Tulokhonov, A.K. et al. (2006). Kyoto Protocol: Problems and Solutions: Analytical Review. Novosibirsk:
GPNTB, p.117.

2. Caporali, F., G. Lieblein, P. Von Fragstein, and C. Francis. (2007). Integration of research and
education in agroecology and organic farming. In Proc. ENOAT Workshop, Pieve Tesino. Italy: Viterbo.
Dep. Plant Production, Univ. of Tuscia.

3. Stoate, C., Boatman, N.D., Borralho, R.J., Carvalho C. Rio, G.R. de Snoo and Eden, P. (2001).
Ecological impacts of arable intensification in Europe. Journal of Environmental Management, 63 (4), 337-
365.
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4.2. OcoGeHHOCTN MOsTy4YEeHUs1 IKONOrMYeCKU YNCTOU NpoayKLUU

dopma obyyeHus/ MpaKkTnKo-opneHTMPOBaHHOE 3aHATUE

npenofasaHvs:

KoHTakTHbIe Yachl 2 MnansuayanbHasa pabota (Yacel) |
PaspaboTumkun Larisa Korobova

KpaTkoe onucaHue y4ye6HOM eauHULbI

Llenb yye6HON eaMHULILI — MOTVBMPOBATL 00yyaloLmMxcs HanpumeHeHne buomeToaa u GruoTexHonorui
B MPaKTMYECKOW [esATEeNbHOCTM MO MONYyYeHWU 3Komormyecku 6Ge3onacHoW npoaykuuu, a Takke B
CaMOCTOSATENbHbIX HAYYHbIX NCCIEN0BaHMUSX.

dopma npoBeAeHUS 3aHATUA: NPaKTUKO-OPUEHTUPOBAHHOE 3aHsiTUe, AEMOHCTpUpylollee pasHble
3KOMOrMyeckue noaxoabl K 03,0POBMEHUI0 PACTEHNI.

AHHOTaumA. B xoge npakTMKO-OpMeHTUPOBAHHOIO 3aHATMSA obydatowmecs noceTat 3 Guonabopatopun m
NO3HAKOMSATCS C NPEeANPUSTUEM, OPUEHTUPOBAHHBLIM Ha NPOU3BOACTBO OPraHUYECKON CENbX03NPOAYKLUN.
3aHsATMEe dopMMpyeT CUCTEMHOE MpeAcTaBreHWe O GMONOrMyYeckon 3almTe pacTeHW (TEXHOMOrUsiX

MUKpoGMoMeToaa, pas3BefeHus " NPUMEHEHUs BuoareHToB-XNLLHMKOB, MOBbILLIAIOLLNX
CTPECCOyCTOMYMBOCTL Buonpenaparax), a Takke o BUOTEXHONOMMKN NONYYEHMST 300POBOr0 NOCAA04HOIO
matepuana.

CopepxaHue

1. TMoceweHne 6uonabopatopum SHTOMOakapudgaroB. 3HAKOMCTBO C OMOTEXHOMOrMen nosnyyYeHust
XWLHOrO Knewa duTocenynoca n SHToModaroB KONOPaaCcKoro xyka n Tnw.

2. lMoceweHne nabopatopum MUKPOOMONOTMYECKOrO KOHTPOMS YUCIIEHHOCTM BpeauTenen CerbCKoro
xo3sucTBea. [MpocmoTp Buaeoponuvka o6 ncnonb3osaHny 6MOMeToaa B CENbXO3MNPaKTUKe.

3. VsyyeHne TexHOMOrMM MOMy4YeHWs 340pPOBOro MNOCaJo4vHOro Martepuana kaptodens (Ha 06ase
nabopatopun GMOTEXHOMNOIMN pacTeHNI).

4. I'pynnoBoe cobecenoBaHue.

Jlutepatypa/goctynHble pecypcbl Ans CTYAEHTOB

1. HepcucaH, A. (2017). YyebHoe nocobue NO OPraHM4ECKOMY CEeNbCKOMY  XO3SINCTBY.
MpoooBONbCTBEHHAA UM CENbCKOXO3SINCTBEHHAs oOpraHm3auusa obbeamHeHHbIX Hauui. bypanewT:
PernoHanbHoe otaeneHue no Eespone n LieHTpanbHon Asun, c.118.

2. WyknH, C.B. (2012). 3Skonormsaums cenbCKOro Xo3dAncTBa (nepeBod TPagULMOHHONO CeribCKoro
Xo3ancTea B opraHudeckoe). Cepus obydatowmx nocobun «RUDECO [MepenoarotoBka kagpoB B cdepe
pa3BUTUSA CEMbCKUX TEPPUTOPUIA 1 3Konorumy». Mockea, c. 196.

3. Wnaapa. — Topxok, O. (2003). Sawuma pacmeHuli 8 ycmoul4yugbix cucmemax 3eMs1ernosib308aHus. yu.-
npakm. rnocobue (6 4-x kH.). KH. 2., ¢c. 392.

dononHuTenbHbIe pecypchbl ANs npenogaBaTenemn
1. TynoxoHos, A.K. n ap. (2006). Kuomckuti npomokosn: npobrieMbl U peweHus: aHanumuyeckul ob3op.
Hosocunbupck: COPAHITIHTE, c. 117.
2. Caporali, F., G. Lieblein, P. Von Fragstein, and C. Francis. (2007). Integration of research and
education in agroecology and organic farming. In Proc. ENOAT Workshop, Pieve Tesino. Viterbo: Italy.
Dep. Plant Production, Univ. of Tuscia.

3. Stoate, C., Boatman, N.D., Borralho, R.J., Carvalho, C. Rio, G.R. de Snoo and Eden, P. (2001).
Ecological impacts of arable intensification in Europe. Journal of Environmental Management, 63 (4), 337-
365.
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4.3. Production and introduction of microbiological preparations for plant
production

Form of study/ teaching: Practical lesson with the involvement of expert practitioners

Contact hours 2 | Individual work (hours) |

Developers Elena Drepa
DinaraSeidazimova

Brief description of the teaching unit
The purpose of the teaching unit: formation of practical skills and abilities to grow environmentally safe

products using microbiological preparations.

Justification of the choice of the form of the lesson on the presented topic: practical training with
involvement of expert practitioners will allow studying practical issue based on the experience of the
company, engaged in production and distribution of microbiological preparations and having practical
experience in introduction of these preparations into production

Annotationt: During the practical lesson students will be able to expand and deepen understanding of the
role of microorganisms in plant life and formulate the priority practical tasks of reducing the use of mineral
fertilizers, replacement of pesticides with microbiological preparations, plant protection from stress.
Content:

1. Characteristics of pests prevalent in crops

2 The role of microorganisms in plant life

3. Classification of biological preparations and peculiarities of their application
4 Mechanism of action of biofertilizer on plants growth and development

Literature/ available resources for students
Basic literature:

1. Tushkanov, M.P. and Gryadov, S. |. (2019). Organization of agricultural production. Moscow: LLC
"INFRA-M Scientific and Publishing Center";

2. Nersisyan, A. (2017). Food and Agriculture Organization of the United Nations. Regional Office for
Europe and Central Asia. Budapest;

3. Shchukin, S.V. (2012). Ecologization of agriculture (conversion of traditional agriculture into organic).
Moscow;

4. Barabash, |.P. (2009). Phytohormones, plant growth regulators (classification, theory, practice).
Stavropol: LLC "News Bureau";

Further materials:

1. Lesnoy, N.N. (2001). Production of environmentally friendly crop products: Ecological bases of
utilization of straw of cereal crops. Module 12. Moscow: ONTI PNC RAS;
2. Shabanov, V.V. (2003). Assessment of natural and economic risk in the conditions of climate change

(on the example of agricultural activity).Moscow.
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4.3. NMpousBoACcTBO N BHEeAPEeHNE MUKPOOMONOrnyeckux npenaparoB Ans

pacTteHuneBoacCcTBa
dopma obyyeHns/ MpakTuyeckoe 3aHATME C NPUBIEYEHNE SKCNIEPTOB - NPAKTUKOB
npenoaaBaHus:
KoHTakTHble yachl 2 WhavemayanbHas paboTa (4Yackl) |
Pa3paboTumkn Elena Drepa

DinaraSeidazimova

KpaTkoe onucaHue y4ye6HOM eauHULbI
Lenb y4ye6HOW eauMHUUbI: OPMUpPOBAHME MNPAKTUYECKMX YMEHUA W HaBbIKOB BblpallMBaHUS
aKonormyecku 6e3onacHoi NPoAYKLMM NPY UCNOMb30BaHNM MUKPOBMOMOrMieckux npenapaTos.
O6ocHoBaHue Bblbopa GoOpMbl NPOBeAEHMA 3aHATUA B paMKax npencTaBlieHHOW TeMbl:
NpakTU4ecKoe 3aHATME C MPUBMEYEHUEM IKCTMEPTOB MPAKTUKOB MO3BOMUTL W3YYUTb MPaKTUHECKUIA
BOMPOC, OCHOBaHHbLIA Ha onbiTe paboTbl KOMMaHWK, 3aHUMaLLENCs NPOU3BOACTBOM, pPacnpOoCTaHEHNEM
MUKpoBOMOMornyeckMx npenapaTtoB W UMelOWen npakTuieckue pesynbraTbl BHeEOPEHWs [aHHbIX
npnapaToB B NPOV3BOACTBO
AHHOTaUMUA:B X0€e NPOBEAEHMS NPaAKTUYECKOrO 3aHATUA oby4vatolmecss CMOryT pacluMpuTb U yrnyouTb
npeacTaBrneHns 0 ponvu MWKPOOPraHW3MOB B KM3HW pacTeHWA U copMynmMpoBaTb MPUOPUTETHbIE
npakTu4eckue 3ajadv Mo COKPALLEHUO OOBLEMOB MNPUMMEHEHUsI MUHepanbHbIX  yAOOpeHui, 3ameHe
necTnuMaoB Ha MUKpobuMonormyeckme npenaparbl, 3aliMTe pacTeHui oT cTpecca.
CopepxaHue:

1. XapakTepucTuka BpeaHbix 0O bEKTOB, pacnpoCTPaHEHHbIX HA CENbCKOXO3SMCTBEHHbIX KyNbTypax

2. Ponb MUKPOOPraHM3mMoB B XXW3HWU pacTeHUiA

3. Knaccudukaums Guonornyecknx npenapaToB U 0COBEHHCTU UX NPUMEHEHNUS

4. MexaHn3am gencrteusa 6MoygobpeHnin Ha pocT 1 pa3BUTUE pacTEHUN

Ilutepatypa/goctynHblie pecypchbl Ans CTyAeHTOB

OcHoeHasi numepamypa:

1. TywkaHoB, M.M. n pagos, C N. (2019). OpeaHusayusi cerbCcKOX035LUCM8EHHO20 pou3sodcmea.
Mockea: OOO "Hay4Ho-usgatenbckui ueHTp MHOPA-M";

2. HepcucaHn, A. (2017). lNpodosonbcmeeHHas U cerlbCKOXo3slicmeeHHasi opeaHusayusi 06beOUHEeHHbIX
Hayutl. PeauoHanbHoe omdeneHue no Egpone u LleHmpansHol Asuu. bypanewr;

3. lWykmH, C.B. (2012). 3Skomorusauums CenbCKOro XO03dWCTBa (nepesof TPaaWLMOHHOIO CerlbCKOro
X0351MCTBa B opraHuyeckoe). Mocksa;

4. bapabaw, W.IM. (2009). ®umozopMoHbI, peaynsimopbl pocma pacmeHuli (Knaccugukayusi, meopus,
npakmuka). Ctaspononb: OOO «biopo HOBOCTENY;

HononHumenbHas numepamypa:

1. NecHon, H.H. (2001). [Ipouseodcmeo aKono2uUYecKU Yucmbix MpodyKmos pacmeHuegodcmea:
Okonoeudyeckue 0CHO8bI ymususayuu cofioMbl 3rakosbix Kynbmyp. Modyns 12. Mocksa: OHT MHLU
PAH;

2. lWa6aHos, B.B. (2003). OueHka rnpupodHO-x035UCcmeeHHO20 pucKka 8 yCroeusix UMeHeHUs Krnumama
(Ha npumepe cernbckoxossiticmeeHHoU dessimensHocmu). Mocksa.
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4.4. Measures to ensure stabilization of agroecosystem productivity and
biodiversity conservation in modern organic agriculture

Form of study/ teaching: Self-study of study materials in the form of group work
Contact hours | Group work (hours) | 6
Developers Agafya Platonova

Brief description of the teaching unit

The purpose of the teaching unit is to create practical knowledge in teamwork on measures to stabilize the
productivity of agroecosystems and preserve biodiversity in the framework of modern ecological agriculture.
Justification of the choice of the lesson on the presented topic

Rationale for choosing a lesson form for self-study of educational materials in the form of group work on sources of
information on agroecosystems in modern ecological agriculture using the example of their region.

Annotation : By conducting a self-study of educational materials in the form of group work, students will be able to
expand and deepen their understanding of the role of biodiversity in the productivity of agroecosystems of ecological
agriculture. They will be able to formulate priority measures to stabilize the productivity of agro-ecosystems and
preserve biodiversity in ecological agriculture

Content

1. Characteristics of meteorological conditions in agroecosystems of regions

2. Consideration of projects on the impact of meteorological and geographical conditions in agroecosystems of
ecological agriculture

3. Measures to stabilize the productivity of agro-ecosystems and preserve biodiversity in modern ecological farming
When studying the topic, groups will be divided for self-study of materials on environmentally friendly plant
management. The focus will be on measures to stabilize productivity and biodiversity in modern ecological farming.
During the course, the main projects of group work on an environmentally friendly plant will be considered, with
attention to the transition to modern organic farming. In this regard, the issues of adaptive plants with ecological safety
of agricultural technologies of agricultural crops will be considered.

Literature/ available resources for students
Main literature:

1. Zelenskaya T.G., Stepanenko, E.E. & Okrut, S.V. (2018). Modern problems of ecology and nature
management. Stavropol: AGRUS.

2. Ratkovich, L.D., Markin, V.N., Buber A.L. et al. (2019). Water management systems and water
use. Moscow: INFRA-M.

3. Boynov, A.l. 2007). Northern Agriculture-Yakutsk: State Unitary Enterprise NIPK
"Sakhapoligrafizdat".

4, Ivanov B.l.&lvanova, A.D. (2012). Permafrost plant growing (on the example of Central

Yakutia).Yakutsk: Sfera.
Il. Further reading (Foreign sources):

1. Mike, A.( 2013). Management Planning for Nature Conservation a Theoretical Basis & Practical
Guide. Springer Netherlands. 508 p.
2. Costa, R. T., Goncalves, C.F. Fushita, A. T. & dos Santos J. E. (2017). Land Use / Cover and

Naturalness Changes for Watershed Environmental Management (Southeastern Brazil). Journal of
Geoscience and Environment Protection, Vol. 5, P. 1, 14

Further resources for teachers

WWW.SCOpUS.com

https://elibrary.ru/

http://www.fao.org

Electronic library system of the Infra-M Publishing House (https://znanium.com)
Electronic library system of the Lan Publishing House (https://e.lanbook.com)
Electronic library system of the Yurayt Publishing House (https://biblio-online.com)
Electronic periodic reference book (https://www.garant.ru)

85 (EN)



Enhancement of Postgraduate Studies Co-funded by the **n
on Sustainable Agriculture and Future Farming Systems S A G R S Erasmus+ Programme L
Project number 610383-EPP-1-2019-1-DE-EPPKA2-CBHE-JP of the European Union * o %

4.4. Mepbl, obecneuuBalome CTadOMNM3auUlO  MPOAYKTUBHOCTU
arpoaKocucTeM M coxpaHeHue GMopasHoobpa3nsa B paMKax COBPEMEHHOro
3KONorn4yeckKoro semneaenus

dopma oby4eHus/ CamocTosTenbHoe n3yveHne y4ebHbix maTtepranos B BUAE rPynnoBon paboThbl
npenogaBaHus:

KoHTakTHbIe Yachl "pynnoBas pabota (4achl) | 6

PaspaboTumkn Aradbs NnaTtoHoBa

KpaTtkoe onucaHue yye6Hon eaMHULbI

Lenb ypoka cdopmupoBaTb nNpakTuyeckne 3HaHUA B KOMaHgHou pabote no mepam, obecnevmsaroLme
cTabunusaumio NPOAYKTUBHOCTW arpo3KOCUCTEM M COXpaHeHuWio 6rnopasHoobpasus B pamMkax COBPEMEHHOro
9KONOrM4ecKoro 3emnegenvs

O6ocHoBaHue Bblbopa ¢hopMbl ypoKa CaMOCTOATENbHOE M3y4yHue y4yebHbiXx MaTepuarnioB B BWAe rpynnoBou
paboTbl Hag WCTOYHUKaMKM WMHAOPMAaLMKM MO arpo3KOCMCTEMaM B COBPEMEHHOM 3KOMOrMYecKoM 3emriedenuu Ha
npumepe CBOEro permoHa

AHHOTaumMsa B Xxo[e MPOBEAEHUs CaMOCTOATENbHOrO M3yyeHus y4eGHbIX MaTepuanoB B BuAe rpynnoBowi paboTsl
obyuvaloLmecs cCMOryT pacwmputb U yrmybuTb npeactaBneHns o ponu 6uopasHoobpasns B MpPOAYKTUBHOCTU
arpoakocucTem akorornyeckoro semnegenvsa. CmoryT cdopmynupoBaTb MpUOpUTETHbIE Mepbl No cTabunu3auun
NPOAYKTMBHOCTM arpO3KOCUCTEM U COXpaHEHUN Bopa3HOObpasmsa B pamMKax 3KONMOrMYecKkoro semnenenus.
CopepxaHue

1. XapaKTepuctimka MeTeoposiorMyeckmx ycanoBuil B arpo3KocUcTEMax PermMoHOB

2. PaccmoTpeHne MpoekToB MO BIMSHWIO PONIM  METEOPONIOTMYECKMX W  reorpaduyeckux ycrosuii B
arpoaKocucTeMax KONOrMYECKoro 3emMneaenms

3. Mepel, obecneymnBatome crabunmsaumio NPOAYKTUBHOCTY arpo3KOCUCTEM U COXpaHeHUs BropasHoobpasus

B pPaMKax COBPEMEHHOTO 9KONOMMYeCcKoro semrneaenms
Mpn unsyyeHun Ttembl OyayT pasgeneHbl rpynnbl ANA CaMOCTOSATENbHOMO M3ydeHus yy4ebHbIX MaTtepuanos Mo
akonormyeckn OesonacHoMy BefeHuo pacTteHneBoactBa. OcHOBHOe BHuMmaHve OyaeT yaeneHo Mepawm,
obecrneuvBaLLM cTabunNu3aumio NPOAYKTMBHOCTM M COXpaHeHMsi GuopasHoobpasus B pamMkax COBPEMEHHOro
akonormyeckoro 3emnefenus. B xoge 3aHsaTui GyayT pacCMOTpPEHbl OCHOBHbIE MPOEKTbl TPynmnoBbix paboT no
BEAEHUI0 3Korornyeckn 6e3onacHoOro pacTeHMeBOACTBa C BHUMaHWEM MepexoAa K COBPEMEHHOMY 3KOMOrmMyeckomy
semnegenuio. B cBa3v ¢ atum BygyT paccMoTpeHbl BONPOCHI adanTUBHOIO PacTeHWeBOACTBA C JKONOTMYECKOW
6e30MacHOCTbIO arpOTEXHONOrUK CEeMNbCKOXO3SANCTBEHHbIX KYMNbTYp.

Ilutepatypa/gocTynHble pecypchi ANs CTYAEHTOB

|. InTepaTypHblEe UCTOUHUKN:
OcHoBHas nuTeparypa:

1. 3eneHckas, T.I'., CtenaHeHko, E. E., OkpyTt C.B. (2018). CospemeHHbIe npobrnembl akonoauu u
npupodononb3o8aHus: y4ebHoe nocobue. Ctasponone: AIPYC.
2. PatkoBuy, J1. [., MapkuH, B.H., Bybep,AJl. u gp. (2019). BodoxosslcmeeHHble cucmembl U

godonornb3oeaHue. Mockea: UHOPA-M.

3. bonHos, A.WN. (2007). CesepHoe semnedenue. Axkytck: YT HUMK «Caxanonurpadumsgary.

4. WeaHos, b.W., MiBaHoBa,A. [I. (2012). Mep3nomHoe pacmeHuesodcmeo (Ha rnipumepe LleHmpasnbHou
HAxymuu). Axytck: Cdepa.

[I. JdononHuTenbHas nutepaTypa (MHOCTpaHHbIE UCTOYHUKM):

1. Mike, A. ( 2013). Management Planning for Nature Conservation a Theoretical Basis & Practical
Guide.Springer Netherlands. 508 p.
2. Costa, R. T., Goncalves, C.F. Fushita, A. T. & dos Santos J. E. (2017). Land Use / Cover and

Naturalness Changes for Watershed Environmental Management (Southeastern Brazil).Journal of
Geoscience and Environment Protection,Vol. 5,P. 1, 14.

HononHutenbHble pecypcbl ANA NnpenogasaTenen

WWW.SCOpUS.com

https://elibrary.ru/

http://www.fao.org

OnekTpoHHO-6ubnuoTedHas cuctema Magartensctea «MHdppa-M (https://znanium.com)
OnekTpoHHO-6MbnnoteyvHas cuctema Magatenscrea «JlaHb» (https://e.lanbook.com)
OneKkTpoHHO-6nbnunoteyHasa cuctema Usparensctea «HOpanT» (https://biblio-online.com)
OnNeKTPOHHbIN Nepuogmnyeckmii cnpasoyHuk (https://www.garant.ru)
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4.5. Selection as a tool for maintaining sustainability and safety of crop
production

Form of study/ teaching: Lecture - discussion
Contact hours 2 | Individual work (hours) |
Developers A. Kushenbekova, A. Ansabaeva

Brief description of the teaching unit

The purpose of the educational unit: the formation of knowledge about the role of culture and variety in
increasing the efficiency of agricultural production.

Justification of the choice of the form of the lesson: a lecture-discussion will determine the level of
knowledge of the student in this topic and provide information more objectively.

Annotation.The principles and methods of ecological plant selection, the result of which is the creation of
highly productive and resistant varieties that effectively use environmental resources, allowing the use of
environmental technologies to obtain environmentally friendly products.

Content:

Ecological plant selection. Ways to create rational agrocenoses and agroecosystems. The role of crop and
variety in increasing the efficiency of agricultural production, regulation of anthropogenic pressures on the
environment and accumulation of pollutants in agricultural products.The main directions and features of
plant selection in safe crop production.Ecological stability and plasticity.Methods of adaptive
selection.Ecological organization of the selection process.

Literature/available resources for students

1. On Approval of the State Register of Breeding Achievements Recommended for Use in the Republic of
Kazakhstan and the List of Promising Varieties of Agricultural Plants. Electronic resource. received from:
http://adilet.zan.kz/rus/docs/V090005759 _

2. Ministry of Agriculture of the Republic of Kazakhstan. Electronic resource. received from:
http://www.gov.kz/memleket/entities/moa?lang=ru

3. Food and Agriculture Organization of the United Nations. Electronic resource. received from:
http://www.fao.org/home/ru/

Further resources for teachers

1. Kigel Jaime. (1995). Seed Development and Germination. Books in soils, plants, and the environment.
ISBN-13: 978-0-8247-9229-9. 1874 p.

2.Kilchevskii A.V., Hotyleva L.V. (1997). Ecological plant selection. Technology. ISBN-985-6234-20-4. 372
p

3. Acquaah G. (2007). Principles of Plant Genetics and Breeding. Blackwell Publishing.

4. Brown J., Caligari P.D.S., Campos H.A. (2014). Plant Breeding 2nd ed. John Wiley & Sons.
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4.5. Cenekums, Kak MHCTPYMEHT noaaepXaHMs yCTOMYMBOCTU U
6e30nacHOCTM pacTeHUEeBOACTBA

dopma obydeHus/ Jlekuua-guckycens

npenogaBaHus:

KoHTaKTHble yachl 2 | WMuamenayansHas paboTa (Yachl) |
PaspaboTumkn A. Kushenbekova, A. Ansabaeva

KpaTkoe onucaHune y4eb6Hon eanHULbI

Lienb y4ebHoM eanHuMLbl: (hOpMUPOBaHNE 3HAHWI O PONY KyrfbTypbl M COPTa B MOBbILLEHWN

3 (PeKTUBHOCTMN CENbCKOXO3NCTBEHHOrO NPON3BOACTBA.

O6ocHoBaHue Bbibopa hopMbl 3aHATUS: NEKUUA-ANCCKYCCUSA MO3BONUT ONpeaenvTb YPOBEHb 3HAHUN
obyyarowerocs B AaHHOW Teme 1 6onee o6beKTMBHEN NpegocTaBmTb MHpopMaLmio.

AHHoTaumA. [NpyHUMNBI 1 METOABI IKONOrMYECKON CeneKkumMmn pacTeHun, pe3yrnbTaToM KOTOPOro ABnseTcs
co3gaHve BbICOKONPOAYKTMBHBLIX U YCTOMYUBBLIX COPTOB, 3PEKTMBHO UCMOMb3YIOWMX PEeCcypchbl cpebl,
nospondawne NpUMEeHATb NpUpoaooXpaHHble TexXHONorMmnm Ana nonyyvyeHna 3KOJ10rm4ecKku ©e3onacHomn
NPoOAYKLUN.

CopepxaHue:

Jkonornyeckas cenekums pacteHuin. lMyTn cosgaHus pauMoHanbHbIX arpoLEHO30B M arpo3KOCOCTEM.
Ponb KynmbTypbl M copTa B MNOBbllWeHUM 3E(EKTUBHOCTM CerbCKOXO3AWCTBEHHOIO MPOM3BOACTBA,
perynupoBaHnM  aHTPOMOreHHbIX  Harpy3ok Ha Ccpedy M HakoMjeHve  MONMOTaHTOB B
CenbCKOX03NCTBEHHOW npodykunn. OCHOBHble HanpaBfeHnss U1 OCOBEHHOCTU cenekuuu pacTeHuh B
©e3onacHOM pacTeHMEBOACTBE. JKorormyeckas cTabunbHOCTb M NIAcTMYHOCTL. MeToabl aganTUBHOM
cenekumm. Jkonornyeckas opraHm3aumsi CenekLMoHHOro npolecca.

HMTepaTypaanCTyngle pecypcChbl Ansa ctyaeHToB

1. O6 ymeepxdeHuu [ocydapcmeeHHO20 peecmpa CEeNeKUUOHHbIX OOCMUXEHUU, PEKOMEHOYEMbIX K
UCrosb308aHU0 8 Pecnybnuke Kasaxcman, u [lepeyHs  nepcriekKmMusHbIX  COPMO8
CerIbCKOX03ALUCMBEHHbIX pacmeHud. OneKTPOHHbLIN pecypc. Mony4yeHo ns:
http://adilet.zan.kz/rus/docs/V090005759

2. MuHucmepcmeo cenbckozo xossticmea Pecriybnuku KazaxcmaH. QNeKTPOHHbIN pecypc. NonyyeHo u1a:
http://www.gov.kz/memleket/entities/moa?lang=ru

3. [podosonbcmeeHHas U cernbckoxossticmeeHHas opeaHusayuss ObbeduHeHHbIX Hayut. OneKTpoHHbIN
pecypc. NonyyeHo u3: http://www.fao.org/home/ru/

dononHuTenbHbIe pecypchbl ANns npenogaBaTenemn

1. KigelJaime. (1995). Seed Development and Germination. Books in soils, plants, and the environment.
ISBN-13: 978-0-8247-9229-9. 1874 p.

2. Kunbuesckun A.B, Xotbinesa J1.B. (1997). Okomnozuyeckas cenekyus pacmeHud. TaxHonoris. ISBN-
985-6234-20-4. 372 c.

3. Acquaah G. (2007). Principles of Plant Genetics and Breeding. Blackwell Publishing.

4. Brown J., Caligari P.D.S., Campos H.A. (2014). Plant Breeding 2nd ed. John Wiley & Sons.
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4.6. Development of ecological agrochemistry

Form of study/ teaching: Seminar-conference
Contact hours 2 | Individual work (hours) |
Developers PlatonovaAgafya, BulatTsydypov, AliyaNagiyeva

Brief description of the teaching unit

The purpose of the teaching unitto form and consolidate knowledge, skills and abilities in the
development of environmental agrochemistry.

Justification of the choice of the form of the lesson on the presented topic(seminar- conference)
for a clear presentation of the development of ecological agrochemistry

AnnotationThe main attention will be paid to agro-technologies related to no-tillage, rational methods of
crop irrigation, on search of alternative biopreparations corresponding to ecologization of crop production.
During the class the parameters of indicators determining yield forecasting in the development of
ecological agrochemistry will be considered.

Content

1. Principles of no till, crop irrigation methods

2. Calculations of ecological norms of fertilizer application in ecological crop production.

3. Methods and terms of biofertilizer application for the planned yield of crops.

4. List of main companies producing bio-fertilizers for organic crop production

Literature/available resources for students

1. Nersisyan, A. (2017). Food and Agriculture Organization of the United Nations. Regional Office for
Europe and Central Asia. Budapest;

2. Shchukin, S.V.(2012). Ecologization of agriculture (conversion of traditional agriculture to
organic).Moscow

3. Ivanov B.I.& Ivanova, A.D. (2012). Permafrost plant growing (on the example of Central Yakutia).
Yakutsk: Sfera.

Further resources for teachers

1. Mike, A. (2013). Management Planning for Nature Conservation a Theoretical Basis & Practical Guide.
Springer Netherlands, 2013. 508 p

2. Costa, R. T., Goncalves, C.F. Fushita, A. T. & dos Santos J. E. (2017). Land Use / Cover and
Naturalness Changes for Watershed Environmental Management (Southeastern Brazil). Journal of
Geoscience and Environment Protection, Vol. 5, P. 1, 14.

3. Stepanov A.l., Ivanova L.S., Pavlova S.A., Pestereva E.S., Zakharova G.E., Dayanova G.l.,
Egorova |.K, Kolesova M.S., Krylova A.N., Antonova U.A., Khaltanova F.D., Popova T.R., Malysheva V.L.,
Kovlyakova P.E., Gurieva A.M., Bagimova M.F., Popov I.I., Timofeeva M.S., Vinokurova V.S., Nikolaeva
F.V. et al. (2017). The system of agricultural farming in the Republic of Sakha (Yakutia) for the period
2016-2020 etc. Kemerovo.
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4.6. Pa3BnTME 3KONOrM4YeCKON arpoxXmmMmmn

dopma obyyeHus/ CeMuHap- koHdepeHumns

npenofasaHvs:

KoHTaKTHbIe Yachl 2 WHomeuayansHas paboTta
(vacel)

PaspaboTunku PlatonovaAgafya, BulatTsydypov, AliyaNagiyeva

KpaTkoe onucaHune y4e6HOM eanHULbI

Lenb yyebGHOM epguHuuUbI: CHOPMUPOBATL M 3aKPEMUTb 3HAHMS, YMEHUS U HaBbIKM MO Pa3BUTUIO
3KOJI0rM4YEeCKom arpoXMmMunm.

O6ocHoBaHuMe Bbibopa (hopMbl NpoBeAeHUs 3aHATUS B paMKax npeactaBreHHOM TeMbl:(CeMuHap
KOHepeHLNs) ANs YETKOro NpeAcTaBneHns pa3BmMTUS 3KONOTMYECKON arpoXnmMmm

AHHOTaLMA—OCHOBHOE BHUMaHWNe OyaeT yaeneHo arpoTexXHONOrnsiM, CBsi3aHHbIX C HYNeBon obpaboTkomn
noyBbl, pauMoOHanNbHbIM  METOAMKAM  MONMBA  CEITIbCKOXO3SINCTBEHHbIX  KyNbTyp, MO MOWUCKY
anbTepHaTMBHbIX BMoNpenapaToB, OTBEYAIOLLMX IKONOrM3aumm pacTeHneBoacTea. B xone 3aHaTunm 6ygyr
paccMoTpeHbINapaMeTpbl MokasaTenen, onpeaenswolime nporHo3MpoBaHWE YpoXaeB Npu pasBUTUM
9KOSOTMYECKON arpoOXMMmM.

CopepxaHue:

1. MpuHUMNbI HyNeBo 00paboTKM NOYBLI, METOAbI NONINBA CENbCKOXO3SNCTBEHHBIX KYNbTyp

2. PacueTbl 3KOSOrM4ecknx HOpm BHECEHWST YOOOPEHWIA B 3KONOMMYECKOM pacTeEHMEBOACTBE.

3. Cnocobbl M CpPOKM BHeCEHWss OMOyooOpeHUn Ha NnaHUpyembll ypoxan CerbCKOXO3SANCTBEHHbIX

KynbTyp
4. MNepe4veHb OCHOBHbIX hrpM, Npon3BoadALLMX OBronpenapaThbl A5 KONOrMYECKOro pacTeHneBoACTBa

Ilutepatypa/goctynHblie pecypchbl Ana CTyAeHTOB

1. HepcucsaH, A. (2017). lpodogonbcmeeHHasi U ceflbCKOX03slicmeeHHasi ope2aHu3ayusi 06 bedUHEHHbIX
Hayud. PeeuoHarnbHoe omdeneHue rio Egpone u LlenmparnbsHol A3uu. bBynanewr;

2. UWykumn, C.B. (2012). Okonozusayusi cenbCckoeo xossticmea (Mnepesod mpaduyuUOHHO20 CerlbCKo2o
xossiticmea 8 opzaaHuyeckoe). M.

3. MeaHoB, B.A., WBaHoBa, A. [O. (2012). MepsnomHoe pacmeHuesoOcmeo (Ha npumepe
LenmpanbsHou Axymuu). Axkytek: Cdepa.

dononHuTenbHbIe pecypchbl Ans npenogaBaTenemn

1. Mike, A. (2013). Management Planning for Nature Conservation a Theoretical Basis & Practical
Guide.Springer Netherlands, 2013. 508 p.

2. Costa, R. T., Goncalves, C.F. Fushita, A. T. & dos Santos J. E. (2017). Land Use / Cover and
Naturalness Changes for Watershed Environmental Management (Southeastern Brazil). Journal of
Geoscience and Environment Protection, Vol. 5, P. 1, 14.

CrtenaHoB, AWM., UeaHoea, J1.C., Maenoea, C.A., lNectepera, E.C., 3axapoea, I.E., JasHoea, .U,
Eropoea, W.K., Konecosa, M.C., Kpbinoea, A.H., AHToHOBa, Y.A., XantaHoBa, ®.[., MNonosa, T.P.,
Manbiwesa, B.J1., KoensikoBa, N.E., lN'ypbea, A.M., barnumoa, M.®., lNMonos, N.N., Tumoceera, M.C.,
BuHokypoBa, B.C., Hukonaesa, ®.B. ugp. (2017). Cucmema eedeHusi ceribCKO20 xo3slicmea 8
Pecnybnuke Caxa (Slkymusi) Ha nepuod 2016-2020 2o0bi. KemepoBo
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4.7. Ecological risks of agro-technologies

Form of study/ teaching: Case study
Contact hours 2 | Individual work (hours) |
Developers Aliya Nagiyeva, Dinara Seidazimova

Brief description of the teaching unit

Purpose of the teaching unit: improving the skills of group work on solving a specific production problem
via analyzing information and making a solution.

Justification of the choice of the lesson on the presented topic: This form of the class allows
analyzing and studying the emerging environmental problem situation on the experience of the company
and finding the best solutions for stakeholders. The teacher activates participation in the discussion of
individual issues, presents various opinions in order to develop the discussion, trying to direct it in the right
way.

Annotation: The teacher describes a case where there are consequences of widespread use of
pesticides and fertilizers, the use of inappropriate drainage and irrigation methods, a high level of
mechanization, or the use of unusable land that has led to environmental degradation. Thus, doctoral
students need to assess the impact and risks of agricultural production systems on the environment and
human health (directly or indirectly)

Content:

1. Water use effeciency in irrigated agriculture

2. Integrated pest management

3. Application of bioorganic fertilizers to prevent contamination of soil and products
4. Measures to combat the degradation of soil fertility

Literature/ available resources for students

1. Grigoruk V.V., Klimov E.V. (2016). DEVELOPMENT OF ORGANIC AGRICULTURE IN THE
WORLD AND KAZAKHSTAN, Ankara, 408 p. http://old.belal.by/elib/fao/872.pdf

2. AntbaeBT.E., AntbaeBaA.T., PaxbimxaHoBb.C. (2017). 3eneHoe OBOLLEBOACTBO» Ha Hro-
BocToke KasaxctaHa. - Anmartbl. - 169 c. https://www.researchgate.net/profile/Birzhan-Sultanuly-
Rakhymzhanov/publication/305882849 Scientific_and Innovative Bases of Development of Potato Ve
getable and Melon Growing in_the Republic of Kazakhstan The Proceedings of the International S
cientific_Practical Conference July 22-23 2016 /links/57a47c0408aefe6167adceal/Scientific-and-
Innovative-Bases-of-Development-of-Potato-Vegetable-and-Melon-Growing-in-the-Republic-of-
Kazakhstan-The-Proceedings-of-the-International-Scientific-Practical-Conference-July-22-23-201.pdf

3. HosbaH K.U., AuyxHo B.M., Cokonos I".A., I'pakyH B.B., JlorsuHosuy .. (2017). MNepexoa ot
TpaguumMoHHOro K 6uoopraHudeckomy 3emnegenuio B Pecnybnuke bBenapyce (MeTtogmnueckue
pekoMeHaauumm). - Litres. https://www.litres.ru/raznoe-4340152/perehod-ot-tradicionnogo-k-

bioorganicheskomu-zemledeliu-v-r/chitat-onlayn/

Further resources for teachers

1. Hayynasa 6ubnmoteka KasHAWY http://library.kaznau.kz/

2. HauuoHanbHasa 6ubnuoteka Pecnybnukun KazaxcraH https://www.nlrk.kz/
3. EgmHas anektpoHHas bubnrtoTeka http://www.elibrary.kz/
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https://www.researchgate.net/profile/Birzhan-Sultanuly-Rakhymzhanov/publication/305882849_Scientific_and_Innovative_Bases_of_Development_of_Potato_Vegetable_and_Melon_Growing_in_the_Republic_of_Kazakhstan_The_Proceedings_of_the_International_Scientific_Practical_Conference_July_22-23_2016_/links/57a47c0408aefe6167adcea1/Scientific-and-Innovative-Bases-of-Development-of-Potato-Vegetable-and-Melon-Growing-in-the-Republic-of-Kazakhstan-The-Proceedings-of-the-International-Scientific-Practical-Conference-July-22-23-201.pdf
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https://www.litres.ru/raznoe-4340152/perehod-ot-tradicionnogo-k-bioorganicheskomu-zemledeliu-v-r/chitat-onlayn/
http://library.kaznau.kz/
https://www.nlrk.kz/
http://www.elibrary.kz/
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4.7. KONOrn4eckne pMCcKn arpoTexHosIormm

dopma oby4eHus/ AHanuns KoHKpeTHbIX cuTyaumn (Casestudy)

npenofasaHvs:

KoHTaKTHbIe Yachl 2 WHomeuayansHas paboTta
(vacel)

PaspaboTunku Aliya Nagiyeva, Dinara Seidazimova

KpaTkoe onucaHune y4yebHoM eanHULbI

Llenb yye6HOM eAnHNLbI: COBEPLUEHCTBOBAHWE HABLIKOB MPYNMNOBOW paboThl HAaA peLueHnem
KOHKPETHOW NPOU3BOACTBEHHON Npobnembl C MOMOLLbIO aHann3a MHAoPMaLUn U NPUAHTUSA PELLEHNS.
O6ocHoBaHue Bbi6bopa ¢hopMmbl NpoBeAeHUs 3aHATUA B paMKaXx npeacTaBsfieHHOM TeMbl: [laHHoe
3aHSTUE MO3BONUT MPOAHaNM3NPoOBaTh N U3YYNTb BO3HMKLLYK SKOJOrMYECKYIONPOONEMHYIO CUTYauuto Ha
OnbITe KOMMaHWM U HAaWTN ONTUMarbHbIE NYTU PELLEHNst ANA 3aMHTepecoBaHHbIX nuu. MNpenogaeartens
aKTUBM3MpPYET yyacTue B ob6CyxaeHnM oTAeNbHbIMM BOMpocamu, NpeacTaBnseT pa3nnyHble MHEHUS,
YTOObI Pa3BUTb ANCKYCCUID, CTPEMSACH HaMpPaBUTb €€ B HY)KHOE HarnpaBreHue.

AHHoTauus: lNMpenogaBatens ONUCbIBAeT NPON3BOACTBEHHbIV Cydai, rae MMEKTCHA NOcneacTeust
LUMPOKOroO MCMOMb30BaHMSA NECTULNAO0B 1 yaobpeHuiA, HenpaBuibHbIX METOLO0B APEHAXa U uppurauum,
BbICOKUIN YPOBEHb MEXaHM3aLMN U UCMONb30BaHUE HEMPUIOAHbIX 3EMESb, KOTOPbIE NPUBENN K
akonorunyeckomn gerpagauun. Takum obpasom JOKTOpaHTamMm HEOBXOAMMO OLEHUTb BO3AENCTBME U PUCKU
CUCTEM CEITbCKOXO035MCTBEHHOIO MPOM3BOACTBA Ha OKpYKaloLLMe cpeay 1 300pOBbe YeroBeka
(HenocpeaCTBEHHO UM KOCBEHHO).

CopepxaHue

1. BopgocbGeperatoLume TeXHONOrM1 B opoLlaemMomM 3emMreaenim

2. MHTerpnpoBaHHble MeToabl 60pbObl C BpeaHbIMU OpraHu3Mamm

3. MpumeHeHne BruoopraHudecknx ygobpeHun ans npeaoTBpaLleHns 3arpa3HeHnid NoYBbl U
npoayKuum

4, Mepbl 60pb0ObI ¢ Aerpagaumern NOYBEHHOrO NITOAOPOAMS

Ilutepatypa/goctynHblie pecypchbl Ans CTyAeHTOB

1. Mpuropyk B.B., Knumoe E.B. (2016). PA3BUTUE OPrAHMYECKOIO CEJIbCKOIo
XO35ANCTBA B MUPE W KASBAXCTAHE, Axkapa, 408c. http://old.belal.by/elib/fac/872.pdf

2. AlnTbaeBT.E., AntbaeBaA.T., PaxbimxaHoBb.C. (2017). 3eneHoe OBOLIEBOACTBO» Ha HOro-
BocToke KasaxctaHa. - Anmartbl. - 169 c. hitps://www.researchgate.net/profile/Birzhan-Sultanuly-
Rakhymzhanov/publication/305882849 Scientific_and Innovative Bases of Development of Potato Ve
getable_and Melon _Growing in_the Republic of Kazakhstan The Proceedings of the International S
cientific_Practical Conference July 22-23 2016 /links/57a47c0408aefe6167adceal/Scientific-and-
Innovative-Bases-of-Development-of-Potato-Vegetable-and-Melon-Growing-in-the-Republic-of-
Kazakhstan-The-Proceedings-of-the-International-Scientific-Practical-Conference-July-22-23-201.pdf

3. HosbaH K.U., AuyxHo B.M., Cokonos I".A., 'pakyH B.B., JlorsuHosuy .. (2017). MNepexog ot
TpaguUMOHHOrO K OuoopraHudeckomy 3emnegenuio B Pecnybnuke Benapycb (MeTtognyeckue
pekoMmeHaauumm). - Litres. https://www.litres.ru/raznoe-4340152/perehod-ot-tradicionnogo-k-

bioorganicheskomu-zemledeliu-v-r/chitat-onlayn/

HononHutenbHble pecypcbl ANA npenoaasaTenen

1. HayuHasn 6ubnuoteka KasHAWMY http://library.kaznau.kz/
2. HauuvoHanbHasa 6ubnuoteka Pecnybnukm KasaxcraH https://www.nlrk.kz/
3. EpvHas anektpoHHas 6ubnuoteka http://www.elibrary.kz/
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4.8. Sanitary and hygienic assessment of food raw materials and food
products of plant growing. Substances that contaminate foodstuffs and
forages

Form of study/ teaching: Self-study of study materials in the form of group work
Contact hours | Group work (hours) | 6
Developers Agafya Platonova

Brief description of the teaching unit
Purpose of the teaching unitis toform the basic concepts of ecologically safe crop production.

Justification of the choice of form of the lesson on the presented topicFor successful mastering of
the topic you need to make an outline of the training materials and answer the main questions on your
own

AnnotationDuring the study of the topic, students will be divided into groups for independent study of
training materials on environmentally safe crop production. The main attention will be paid to the sanitary
and hygienic assessment of food raw materials and food products of crop production.

Content:

1. Scientific problem: Issues of preventing the appearance of pollutants in adaptive crop production.

2. Scientific research: Issues of pollutants prevention in adaptive fodder production.

3. Types of scientific research: Parameters of indicators of maximum permissible concentrations of
substances that have a polluting effect in food products.

4. Main stages of research: Parameters of indicators of maximum permissible concentrations of
substances that have a polluting effect on feed, taking into account the transition to modern organic
farming.

Literature/accessible resources for students

1. Nersisyan, A. (2017). Textbook on organic agriculture. Food and Agricultural Organization of the
United Nations. Budapest: Regional Office for Europe and Central Asia, p.118.

2. Shchukin, S.V. (2012). Ecologization of agriculture: conversion of traditional agriculture into organic
one. Training manuals series "RUDECO Retraining in the field of rural development and ecology".
Moscow, p. 196.

3. Stepanov A.l, lvanova L.S., Pavlova S.A., Pestereva E.S., Zakharova G.E., Dayanova G.I.,
Egorova |.K, Kolesova M.S., Krylova A.N., Antonova U.A., Khaltanova F.D., Popova T.R., Malysheva V.L.,
Kovlyakova P.E., Gurieva A.M., Bagimova M.F., Popov LI., Timofeeva M.S., Vinokurova V.S., Nikolaeva
F.V. et al. (2017). The system of agricultural farming in the Republic of Sakha (Yakutia) for the period
2016-2020 etc. Kemerovo.

4. Boynov, A.l. 2007). Northern Agriculture-Yakutsk: State Unitary Enterprise NIPK
"Sakhapoligrafizdat".

Further resources for teachers

1. Mike, A. (2013). Management Planning for Nature Conservation a Theoretical Basis & Practical Guide.
Springer Netherlands, 2013. 508 p.

2. Costa, R. T., Goncalves, C.F. Fushita, A. T. & dos Santos J. E. (2017). Land Use / Cover and
Naturalness Changes for Watershed Environmental Management (Southeastern Brazil).
JournalofGeoscienceandEnvironmentProtection, Vol. 5, P. 1, 14

3. Ivanov B.l.& Ivanova, A.D. (2012). Permafrost plant growing (on the example of Central Yakutia).

Yakutsk: Sfera.
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4.8. CaHuUTapHO-TUrMeHM4YecKkasi oueHKa NpPOAOBOSIbCTBEHHOIO CbIpbs W
nULIEeBbIX NPOAYKTOB pacTeHMeBoAcTBa. BewecTtBa, 3arpsAsHsowme
NPOAYKTbI NUTaHUS U KOpMa

dopma 06yueHus/ CamocToATemNbHOE N3yyeHne yueBHbIX MaTepuarnos B BUAE ONOPHbLIX KOHCNEKTOB
npenogaeaHus:

KoHTaKTHble yachl | Mpynnoeas pa6oTa (4ackl) | 6

PaspaboTumkn Aradbs NnaTtoHoBa

KpaTkoe onucaHue y4ye6HOM eauHULLbI

Llenb yye6HOM eguHMLbI: chOPMMPOBATL OCHOBHbIE MOHSATUSA MO 3Konornyeckn 6esonacHomy
pacTeHNEeBOACTBY.

O6ocHoBaHuMe Bbibopa (hopmbl NpoBeAeHUs1 3aHATUA B paMKaXx npeacTaBsieHHOM TeMbl: [Ans
YCMELLIHOMo OCBOEHMUS TEMbI HYXKHO NMPOBECTN CAMOCTOATENBbHO KOHCMEKT U3 y4eOHbIX MaTtepuanos 1
OTBETUTb HAa OCHOBHbIE BOMPOCHI

AnHoTaumsa- Npu nsydeHnn Tembl obyyarowmecs 6yayT pasgeneHbl Ha rpynnbl 48 CaMOCTOATENbHOro
n3y4eHus yyebHbIX maTepmanos no akonornyeckn 6esonacHomy BefeHUIo pacteHneBoacTea. OCHOBHoOe
BHMMaHue byaeT yaeneHo CaHUTapHO-MMrMeHNYECKON OLleHKe NPOAOBOSIbCTBEHHOIO ChiPbS U MULLEBbLIX
NPOAYKTOB pacTEHNEBOLCTBA.

CopepxaHue:

1. HayuyHasa npobnema: Bonpockl No npeaynpexaeHntio NoSBAeH s 3arpsi3HsAoLLIMX BELLECTB B
afanTMBHOM pacTEHWEBOACTBE

2. Hay4yHbin nouck: Bonpockl No npeaynpexaeHnto NosiBNeHns 3arpsasHALLnX BELLECTB B
afanTMBHOM KOPMOMpPOWU3BOACTBE.

3. Buabl HayyHbIX ccnegoBaHuia: MapameTpbl NokasaTenen npeaenbHO AONYCTUMBIX
KOHLUEHTpaLuii BELLECTB, KOTOPbIE ABMAKTCA 3arpsi3HALWNM 3¢pEKTOM Y NPOAYKTOB NUTaHMS

4, OcHoBHble 3Tanbl Hay4YHO-MUCCeaoBaTenbCckon paboTsl: MNapameTpbl Noka3artenen npegensHo
OO0MYCTUMbIX KOHLIEHTPALMI BELLECTB, KOTOPbIE ABMAITCA 3arps3HAOLWMM 3EKTOM Y KOpMa C
BHMMaHMEM Mepexoaa K COBPEMEHHOMY SKONTOrMYECKOMY 3eMIIe4ENMI0.

5.

Ilutepatypa/goctynHblie pecypcbl Ans CTyAeHTOB

1. HepcucsaH, A. (2017). YuebHoe rmnocobue 0 Op2aHUYECKOMY CEfIbCKOMY  X035Ucmey.
lMpodosonibcmeeHHass U CEbCKOX035UCMBEHHasi opeaaHu3auuss o06beduHeHHbIX Hayul. bypanewrT:
PernoHanbHoe otaenenue no EeBpone n LieHTpanbHoi Asunn, ¢.118.

2.  UWykuH, C.B. (2012). Skonoausayusi cenbckoz2o xossticmea (nepesod mpaduyloHHO20 CesflbCKO20
xo3sticmea e opzaHu4yeckoe). Cepus obyyarouwux rocobuti «RUDECO [lepenodeomoeka kadpos 8
cghepe paszsumusi cesibCKUX meppumopull u 3konoauu». Mockaa.

3. CrenaHos, A.W., NBaHoBa, J1.C., MNMaenoea, C.A., lNecTepesa, E.C., 3axaposa, I".E., asaHoea, .U.,
Eropoea, W.K., Konecora, M.C., Kpbinoea, A.H., AHToHOBa, Y.A., XantaHoBa, ®.[l., lNonoea, T.P.,
Manbiwesa, B.J1., Kosnskosa, N.E., lN'ypbeBa, A.M., barumosa, M.®., MNonos, N.WU., Tumodeera, M.C.,
BuHokypoBa, B.C., Hukonaesa, ®.B. u gp. (2017). Cuctema BefeHusi cernbckoro xo3sinctea B Pecnybnuke
Caxa (AxkyTtua) Ha nepuog 2016-2020 roabl. KemepoBo

4. BowHoB, A.U. (2007). CeepHoe 3emnegenuve. Akytck: 'Y HAMK «Caxanonurpacusgar».

HdononHuTenbHbIe pecypchbl AN npenoaaBaTenemn

1. Mike, A. (2013). Management Planning for Nature Conservation a Theoretical Basis & Practical Guide.
Springer Netherlands, 2013. 508 p.

2. Costa, R. T., Goncalves, C.F. Fushita, A. T. & dos Santos J. E. (2017). Land Use / Cover and
Naturalness Changes for Watershed Environmental Management (Southeastern Brazil).
JournalofGeoscienceandEnvironmentProtection, Vol. 5, P. 1, 14

3. MeaHoB, Bb.U., WeanoBa, A. [. (2012). MepsnomHoe pacmeHUegoOcmeo (Ha npumepe
LleHmpanbHou Skymuu). AxyTck: Cdepa.

94 (RU)

*



Enhancement of Postgraduate Studies Co-funded by the o
on Sustainable Agriculture and Future Farming Systems S A G R S Erasmus+ Programme L

Project number 610383-EPP-1-2019-1-DE-EPPKA2-CBHE-JP of the European Union * o %

5. Sustainable livestock systems and animal welfare

The purpose of this sub-topic is to know the impact of environmental conditions on animal husbandry systems,
the principles and criteria for assessing animal welfare; the components and conditions of sustainable development in
term of animals in agriculture. To achieve environmentally sustainable animal husbandry, students must develop a
complete understaning of sustainable animal husbandry systems; assess the identified strengths and weaknesses of
the various systems.

Learning outcomes

Competence 2 (K2)
PhD students are capable of developing and implementing techniques and models for sustainable development of
livestock production systems to ensure food security in the face of climate change.

Knowledge 1 (K2Z71)
PhD students know the stress and adaptation in livestock production; Animal welfare concept; Advanced principles
and criteria for assessing animal welfare;

Knowledge 2 (K2Z2)
PhD students know the impact of livestock farming on the environment; main factors affecting the adaptation of
livestock farming systems to climate change.

Skills 1 (K2U1)
PhD students are able to characterize high- and low-intensity livestock production models; to discuss animal welfare
problems; to assess animal welfare;

Skills 2 (K2U2)

PhD students are able to assess the environmental impact of livestock production; describe high- and low-intensity
livestock production models in the context of climate change; identify the main factors affecting the adaptation of
livestock production systems to climate change.
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5. YcTtonumBble CUCTEMbl XMBOTHOBOACTBA W Onarononyuue
XUBOTHbIX

Lleﬂb OaHHON noATeMbl — 3HaTb BIIMSIHWE 3KOJTOMMYECKUX yCJ'IOBVIVI Ha CUCTeMbl XMBOTHOBOACTBA, NMPUHUWUNbI U
Kputepun oueHKn 6narononyqvm XMBOTHbIX; COCTaBndAwWNne N ycnoBua yCTOVI‘-II/IBOFO pas3BUTUA. [Ons goctuxeHust
9KOJTOrnM4yecKkun yCTOVI‘-II/IBOFO XMBOTHOBOACTBA y4allneca OOJIKHbl COCTaBUTb MOJTHYKO KapTUHY yCTOVI‘-II/IBbIX CUCTemM
XMBOTHOBOACTBA; OLEHUTb BbISIBNIEHHbIE CUIbHbIE U Criabble CTOPOHbI Pa3fin4HbIX CUCTEM.

Pe3ynbTaTbl 06y4yeHus

KomneTeHuusa 2 (K2)
CnocobeH paspabaTbiBaTe U BHEAPSATb MPUEMbl U MOAENU YCTOWYMBOIrO PasBUTUS CUCTEM >XMBOTHOBOACTBA ANA
obecnevyeHns NpoaoBOfbLCTBEHHON 6E€30NacHOCTU B YCIOBUAX N3MEHEHWNS KNMMaTa.

3HaHusa 1 (K231)
CTtpecc v apanTauma B XuMBOTHOBOACTBE; KoHuenuusi Gnarononyqusi XMBOTHbIX; TPUHLMMBLI U KPUTEPUM OLIEHKM
6narononyuus;

3HaHusa 2 (K232)
BrnnsHne XMBOTHOBOACTBA Ha OKPYXalollyld Cpefdy; OCHOBHble (paKkTopbl, BMAMSAOLIME Ha aganTauuio cuctem
XXVMBOTHOBOACTBA K UBMEHEHWNAM Knumara.

Ymenus 1 (K2Y1)
JaTtb xapakTepucTuky Moaenei BbICOKOMHTEHCUBHOIO U HU3KOMHTEHCMBHOTO XXMBOTHOBOACTBA; 06CyxaaTb Npobnemsi
6narononyyms XXMBOTHbIX; OLleHMBaTL Bnarononyymne XUBOTHbIX;

YmeHnus 2 (K2Y2)

OueHunTb BMAHNE XMBOTHOBOACTBA Ha OKPY>KaloLLyo cpedy; OnncbiBaTb MOAENMN BbICOKOMHTEHCUBHOIO U
HU3KOMHTEHCMBHOIO XXUBOTHOBOACTBA B KOHTEKCTE M3MEHEHMNS KNMMaTa; BbISBMATbL OCHOBHbIE haKkTopbl, BNMsOLLME
Ha aganTaumio CUCTEM XNBOTHOBOACTBA K UBMEHEHNSIM KnvmarTa.
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Structure of subtopic 5

Sustainable livestock systems and animal welfare

Teaching/learning forms:lecture-discussion; practical exercise involving expert practitioners, problem lecture

- hands-on trainin, seminar-conference, round table

Teaching/learning methods:

Lecture-discussion - the interaction between the teacher and the student, the free exchange of opinions,
ideas and views on the principles of sustainable animal husbandry, also allows the teacher to manage the collective
opinion of the group, use it to convince, overcome negative attitudes and erroneous opinions of some students.

Problem lecture - consideration in search terms of scientific problems on the issue of animal welfare and its
components on the basis of analyzing reasoning, description, analysis and analysis of this issue

A practical session on the sub-topic will be conducted with the participation of expert practitioners. This
lesson is aimed at deepening scientific and theoretical knowledge and mastering certain methods of independent
work, which forms practical skills for growing environmentally safe products in crop production. Experts will transfer to
the students their experience in this area.

Practice-oriented training is the process of mastering an educational program for students in order to
develop their practical skills by performing real practical tasks, i.e. going to enterprises, livestock farms, etc.

Round table — discussion, discussion of opinions on the topic of adaptation of the livestock system to climate
change between students and the teacher, as well as interested persons in this issue

At the seminar-conference, postgraduate / doctoral students will be able to listen, discuss and consolidate
their knowledge of modern methods in environmentally safe animal husbandry within the framework of the set
research topics.

Development of a research project - work of a scientific nature related to scientific research, research,
experiments in order to expand existing and obtain new knowledge, test scientific hypotheses, establish patterns that
occur in nature and in society, scientific generalizations, scientific justification of projects

Preparation of a scientific article - a document summarizing the results of the selected research activity of
the author (doctoral student).

Types of educational work
(academic hours)
Contact work
)
Name of sections, topics 4] g' «
%’ E 52 T
8 g ., S |5 |2
2 g% g g2 |2
s S g g |68 |E
5.1.Principles of sustainable animal husbandry 2
5.2.Risk Factors for reducing well-being in the context of 2
climate change
5.3.Adaptation of the livestock system to climate change 2
5.4.Improvement of innovative technologies in animal 6
husbandry in connection with climate change
5.5.Animal Welfare and its components 2
5.6.Quality management model of management processes in 2
animal husbandry
5.7.Ecological consequences of modern methods of animal 2
husbandry
5.8.Animal husbandry and the natural environment 6
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Crpykrypa Noarembl 5

YcTonumBble cMcTeMbl XKUBOTHOBOACTBA U 6narononyq|/|e XXMNBOTHbIX

®dopmbl npenogaBaHua/ oby4yeHUs: NEKUUS- OUCKYCCUS; MpaKTUYECKoe 3aHSATUE C MPUBIEYEHMEM 3IKCMEepTOB-
NpakTUKOB, NPOBNemMHas nekums , NpakTuka-opueHTUPOBaHHOE 3aHATUE, CEeMUHAp KOHepeHUns, Kpyribli CToN
MeToabl npenogaBaHusi/ o6y4yeHus

Nekuma-guckyccus - B3aMMOLENCTBME MpenojaBaTens M ydawerocs, cBO6OAHbIN OOMEH MHEeHWsiMK, naesmu n
B3rng4aMu no BONPOCY MPWHLUMMLI YCTONYMBOTO XXMBOTHOBOACTBA, TaK Xe NO3BONseT npenopasaTento ynpaensaTb
KOMMEKTUBHBIM MHEHWEM TpYMMbl, UCMONb30BaTh €ro B Lensax yoexaeHusi, NpeofoneHnss HeraTuBHbIX YCTaHOBOK U
OLUMBOYHBIX MHEHWIA HEKOTOPBIX O0yYaeMbIX.

Mpo6nemHasa neKkuusi-pacCMOTPEHNE B MOUCKOBOM MfaHe HayyHbIX Npobrnem no Bonpocy 6rnaronony4me XMBOTHbIX
1 ero CoCTaBnsAoLLMe Ha OCHOBE aHanM3npyLLEro paccy>aeHus, onucanus, pasbopa n aHanusa gaHHoro Bonpoca
MpakTnyeckoe 3aHATUE MO noaTeme OyaAeT nNpoBefeHO C MPUBIIEYEHUMEM 3IKCNEPTOB-NPaKTUKOB. [laHHoe
3aHATME HanpaeneHo Ha yrnybneHuwe Hay4yHO-TEOPETUYECKMX 3HaHWA W OoBrageHue onpeferieHHbIMU meTodamu
camocCTosiTeNbHON paboThbl, KOTOpoe (hopMUPYET NPaKTUYECKME YMEHUS MO BbipaLLMBaHMIO 9KONOrnyecku 6esonacHom
NPOAYKUMM B PaCTEHMEBOACTBE. DKCNEpPTbl PACCKaXyT O CBOEM OfbiTe B AaHHOM HanpasneHuw.
MpakKTUKO-OpMeHTMPOBAHHOE 3aHATUEe— 3TOMPOLIECC OCBOEHMS ObyvyaembiMnM ObpasoBaTenbHOM NporpaMmmbl C
Luenosio OPMMPOBaHMSA Yy HUX HaBbIKOB MPAKTUYECKON [AEATENbHOCTM 3a CYET BbIMOMHEHUS UMW  pearbHbIX
NpaKkTUYecKnx 3ajad, To eCTb Bble3fia Ha NpeanpusiTUsi, XXKMBOTHOBOAYECKME hepMbI U T.4.

Kpyrnbin cton —o6cyxaeHve, ONCKYCCUS MHEHUIA HAa TeMy ajanTauusi KMBOTHOBOAYECKOW CUCTEMbI K U3MEHEHMIO
KnMMaTa Mexay acnvpaHTamw/QOoKTopaHTaMu W MpenojBaTernieM, a TakKe 3auHTEepPecOBaHHbIX MWL, B AaHHON
npobneve

Ha cemunHape-koHdepeHUMN acnvpaHTbl/4OKTOPaHTLI, B pamKax 3agaHHbIX TeM UCCreaoBaHuii, CMOryT nocnyLars,
06CyanTb 1 3aKpenuTb 3HaHMA NO COBPEMEHHbLIM MeToAaM B 3KONOrmyeckn 6e3onacHOM XMBOTHOBOACTBE.
PaspaboTka Hay4yHO-uccneaoBaTenbCKOro npoekTa-paboTa Hay4yHOro xapakrepa, CBa3aHHas C Hay4YHbIM NOWMCKOM,
NpoBeAEHNEM UCCreaOoBaHUIN, 3KCMEPMMEHTaMN B LIENSAX PacLUMPEHUS MMEIOLLMXCS U NOMYYEHUS HOBbIX 3HAHWMN,
NPOBEPKM Hay4HbIX TMNOTE3, YCTAHOBINEHUS 3aKOHOMEPHOCTEN, NPOSBMNAILLMXCA B NpUpode U B obLuecTBe, Hay4YHbIX
0606LLeHMN, Hay4HOro 060CHOBaHUSA NPOEKTOB

MoaroToBka Hay4YHOW CTaTbU-4OKYMEHT, PE3IOMUPYIOLLMIA pe3ynbTaTbl NPOBEAEeHNs BbIOpaHHOW
nccrenoBaTenbCkon AeATenbHOCTU aBTopa (acnupaHTa/AoKTopaHTa).

Buapbl yuebHom paboTbl
(akagemuyeckune yacol)
KoHTakTHas paboTta a =
2 ®
S 3
HanmeHoBaHue pa3genos, Tem % o o< =
I S §5 |8
Q &) T ®
o @ S o
T 3 Iz | op 5
g a g ES | S5 o R
= 9 o X x Z 5 b=Je)
4 O O © T o ¥ © ©
[} © ®© [ Q35 O®
= C o C o C = = O
5.1. MNMpuHUMNbI YCTOMYMBOrO XMBOTHOBOACTBA 2
5.2. ®akTopbl prcka CHUXEHUS 6raroCoCTOsIHNS B YCIOBUAX 2
U3MEeHeHus Knumara
5.3. Apantaums >XMBOTHOBOAYECKON CUCTEMbI K U3MEHEHUIO 2
Knumara
5.4. CoBepLIEHCTBOBAaHNE WMHHOBALMOHHBLIX TEXHOMOrMN B 6
)XKMBOTHOBO/CTBE B CBSI3M C UIBMEHEHMEM KnumaTa
5.5. Bnaronony4ume X1BOTHbIX 1 €ro cocTaBnsowme 2
5.6. Mopgenb MeHemXmeHTa KayecTBa YnpaBreH4YeCcKux 2
NpOoLECCOB B XXMBOTHOBOACTBE
5.7. Jkonornyeckne CcneacTeus COBPEMEHHBIX MeETOO0B 2
KMBOTHOBOACTBA
5.8. )KMBOTHOBOACTBO M OKpy>KatoLlas npupoaHas cpea 6
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5.1. Principles of sustainable animal husbandry

Form of study/ teaching: | Lecture-discussion

Contact hours 2 | Individual work (hours) |

Developers Aitzhanova Indira

Brief description of the teaching unit

The purpose of the lesson: to form a knowledge system aimed at learning the theoretical and practical foundations of
sustainable livestock production, including to promote cooperation and collaboration in innovation, research and
development, and meeting needs, to improve animal health and well-being, to recognize, protect and support pastoral
systems for livelihood and resource management, to promote and support sustainable grazing systems, promote the
sustainability of intensive systems.

Justification of the choice of the form of the lesson on the proposed topic:
The use of discussion as a form of training is due to the need to intensify the exchange of views and comparative
analysis of different points of view, the teacher and the students.

Annotation
Sustainable agriculture, including the principles of sustainable animal husbandry, is essential for reducing poverty and
ensuring food security and nutrition.

Content

The recommendations formulated in the framework of the principles of sustainable Animal husbandry concept apply to
all agricultural systems, including livestock systems. Specific recommendations on livestock systems are aimed at
addressing the particular challenges that this sector faces. The level of policy coherence for food security and
nutrition. Focus on nutrition, food safety, working conditions, and service delivery. Protecting the environment and
promoting the sound management and efficient use of natural resources.

Literature/ available resources for students

1. Rischkowsky B., Pilling D. (2010) The state of global animal genetic resources in the field of food and
agriculture. Moscow. Received from: www.fao.org

2. Prikhodchenko O.E. (2006). Sustainable development of rural areas: a regional aspect of the Scientific
research of the A.V. Nikonov VIAPI. Moscow: Prospect

3. Tonkopiy M.S. (2011). Ecology and sustainable development. Almaty: Economics.

Further resources for teachers

1. Official website of the Ministry of Agriculture of the Republic of Kazakhstan. (2018) Information on the
development of agriculture and agricultural processing. Received from:
https://www.gov.kz/memleket/entities/moa?lang=ru

2. Received from: www.interecoforum.org

3. Received from: http://www.gazeta.ru/science/2012/04/28 a_ 4566861.shtml
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5.1. MpUHUMNbI YCTOMYNBOro XXUBOTHOBOACTBA

dopma oby4yeHuns/ | Jlekuusa-gucckycus

npenogaBaHus:

KOHTaKTHbIe Yachl 2 | MhaueuayansHas pa6oTa (Yackl) |
PaspaboTtumku Aitzhanova Indira

KpaTkoe onucaHune y4eb6HoOM eanHULbI

Llenb ypoka:chopMypoBaHMe CUCTEMbI 3HaHWIA, HaNpaBneHHbIX Ha U3yYeHe TEOPETUYECKMX U MPAKTUYECKUX OCHOB
YCTOWYMBOrO XMBOTHOBOACTBA, B TOM YMCIIE COAEWCTBOBATb COTPYAHNYECTBY M B3aUMOLENCTBUIO B MHHOBALMOHHOW
[eATeNbHOCTM, Hay4HblX MCCnefoBaHusiXx UM paspaboTkax, a Takke YAOBMETBOPEHWIO MNOTPeOHOCTen, ymyyluTb
300poBbe U Brnarononyyne XUBOTHBIX, NMPU3HaBaTb, 3aliMLiaTb CUCTEMbI NACTOWULLHOIO CKOTOBOACTBA M OKa3biBaTb
UM NoaaepxKy Ans obecneveHusi CPeAcTB K CYLLECTBOBAHMIO Y PAaLMOHANbHOIO MCMONb30BaHUS PeECYPCOB, MOOLLPAThL
W NoadepXuBaTb YCTOMYMBBLIE CUCTEMbI BbINACHOMO XMBOTHOBOACTB, COAEWCTBOBATH YCTOMYMBOCTU WMHTEHCUBHBIX
cucTemM.

O6ocHoBaHue BbiGopa hopMbl ypoka nonpearnoxeHHoON Teme:
Wcnonb3oBaHWe AMCKYCCUMM Kak (hopMbl 3aHATUS 06YCrOBMNEHO HEOBXOANUMOCTbLIO akTUBMU3aLMKM 0BMeHa MHEHUSIMU 1
CpaBHUTENbHOMO aHanu3a pasHblX TOYeK 3peHusi, nepriogasaTens n 06yvarLwmnxcs.

AHHOTauunA

YcTonumBoe pa3BuMTUE CEMNBbCKOrO XO3AWCTBA, B TOM YMCME NPUHLMMbBI YCTONYMBOTO XXMBOTHOBOACTBA, UMEET
CyLLeCTBEHHOE 3Ha4YeHNe AN COKpalleHUst MacluTaboB HULLEeThI 1 obecneyeHns NpoLOBONBCTBEHHON Be3onacHOCTU
M NMUTaHnS.

CopaepxaHue

PekomeHgaumu, cdopmynuMpoBaHHble B pamMKkax KOHUENUMM  MPUHLMMBLI - YCTOWYMBOIO  KMBOTHOBOACTBA,
pacnpoCTpPaHsATC Ha BCE CENIbCKOXO3SINCTBEHHbIE CUCTEMbI, B TOM 4YWCME Ha >XMBOTHOBOAYECKUE CUCTEMBI.
KoHKpeTHble pekoMeHgauuu, Kacawlmecsi KMBOTHOBOAYECKMX CUCTEM, HarnpaBfieHbl Ha MpeoforieHMe 0cobbix
BbI30BOB, C KOTOpPbIMW CTanikMBaeTCcsi 3TOT CeKTop. YpPOBEHb COrNacoBaHHOCTM MNOMUTUKM B UHTepecax
NpPOAOBONBLCTBEHHON Ge3onacHOCTN U NuTaHus. BHUMaHWe Bonpoca nutaHusi, 6€30MacHOCTM NULLEBbLIX MPOAYKTOB,
ycnoBuiA Tpyaa u okasaHus ycnyr. OxpaHa okpyxatollen cpedbl U coaencTBve paumoHanbHOMY YnpaBreHuto
NpUpoaHbLIMK pecypcamm 1 nx 3cpheKTUBHOMY MUCMONb30BaHMIO.

Ilutepatypa/goctynHblie pecypchbl Ana CTy4eHTOB

1. Rischkowsky B., PillingD. (2010) CocmosiHue 8CeMUpHbIX 2eHemMUYEeCKUX Pecypco8 XUBOMHbIX 8
cghepe npodoeosibecmeausi U cernbekoz2o xo3stcmea. Mockea. [NonyyeHons: www.fao.org

2. lMNpuxogyeHko O.E. (2006). Yemodluyugoe pazgumue cerlbCKUX meppumopull: peauoHarsbHbIl acrnekm
Hayy4H. mp. BUA-TN um. A.B. HukoHoea. Mocksa: lNpocnekT

3. ToHkonuin M.C. (2011). Skonoeus u ycmodldugoe pazgumue. AnmaTbl: SKOHOMUKA.

HdononHuTenbHble pecypchbl ANs npenoaaBaTenen

1. OdmumaneHbIn cant MuHuctepcTBa cenbckoro Xosanctea PK. (2018) UHgbopmayusi o pazsumuu
CeribCKo20 xo3slicmea u cernbxosnepepabomku. IMonyyYeHo us:
https://www.gov.kz/memleket/entities/moa?lang=ru

2. lMNonyyeHo n3: www.interecoforum.org

3. lNonyyeHo u3: http://www.gazeta.ru/science/2012/04/28 a_4566861.shtml
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5.2. Risk Factors for reducing well-being in the context of climate change

Form of study/ teaching: Practical training with the involvement of expert practitioners
Contact hours 2 | Individual work (hours) |
Developers Kulataev Beibyt

Brief description of the teaching unit

Purpose of the teaching unitThepractical class is aimed atmastering technologies and practices of
breeding and selection work, maintenance and production of animal products that contribute to adaptation
of livestock to climatic changes, definition of their components, tasks and ways to solve them.
Justification of the choice of the form of the lesson on the presented topic

Improvement of ecological weather forecasting, protection and sustainable use of livestock
development forms: pasture and rangeland systems, mixed systems involving a combination of crop and
livestock production, as well as industrial livestock systems, sustainable use of soil, improvement of
livestock farming, modification of crop and plant types, increasing the level of selection and breeding work
of animal breeding and capacity building for their work
AnnotationThis course gives to student knowledge of climate change, while planning the cultivation of
ecologically safe products and development of animal husbandry aimed at increasing the value of genetic
diversity of farm animals, in their habitat conditions with pasture-feeding and soil conditions, transfer and
adaptation of technology for remote control of microclimate of premises, feeding, reproduction, control of
live weight of animals on pasture, universal equipment for automatic accounting of productivity

Content:

1. Climate change, measures to preventing these impacts, especially on the cultivation of
ecologically safe products and development of animal husbandry.

2. To form an idea of modern climate in the direction of increasing value of genetic breed diversity
of farm animals on adaptation to effects of climate change

3. Ecological risks associated with climate change in animal breeding, animal diseases,
underfeeding, abortions, prematurity and miscarriages

4. Dissemination of environmental knowledge and negative environmental impact of livestock
production can be reduced and the provision of ecosystem services enhanced through environmental
solutions, advanced technologies and innovations.

Literature/Available resources for students

1. EFSA Panel on Animal Health and Welfare ( AHAW) (2012). Guidelines for Assessing Risks to Animal
Welfare. EFSA Journal 10(1):2513. 30 pp. doi: 10.2903/j. efsa. 2513. Available online:
www.efsa.europa.eu/efsajournal

2. Juan Lubroth. Climate change and animal health. Animal Health Service, FAO, Rome

3. Gerber PJ, Steinfeld H, Henderson B, et al. (2013) Combating climate change through livestock: a
global assessment of emissions and mitigation options and their implications. Food and Agriculture
Organization of the United Nations (FAO), Rome,. http://www.fao.org/docrep/018/i3437e/i3437e.pdf

Further resources for teachers

1. Shupik M. V., Raikhman A. Ya., Mahatov B. M., Kulataev B. T. (2014). Feeding of farm animals Feeding
of cattle, sheep, goats and horses. Educational and methodological manual of the Belarusian State
Agricultural Academy, Gorki BGSHA.13.72 p. I.

2. Kulataev B. T. (2017). Breed formation in animal husbandry and poultry farming. Textbook Part I, II, III.
Almaty. 42.5 p. I.

3. Lacetera, N. (2019) The impact of climate change on animal health and well-being.Anim. Front. 9, 26-
31.
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5.2. PaKTOpbl PpUCKa CHWKEHUSI 611IaroCOCTOSIHUSA B YCNOBUSIX U3MEHEHMUS
Knumara

dopma obyyeHns/ MpakTuyeckoe 3aHATUE C NPUBNEYEHNEM IKCTIEPTOB-MPaKTUKOB
npenoaaBaHus:

KoHTakTHble yachl 2 | WhavemayanbHas paboTa (4Yackl) |
Pa3paboTumkn Kulataev Beibyt

KpaTkoe onucaHue y4ye6HOM eauHULbI
Llenb npakTMyeckoro 3aHATUA no noateme ByaeT NpoBeAeHO C NPMBNEYEHNEM 3KCMEePTOB-NPaKTUKOB — OBNajeHue
TEXHOMOTMN HOBEWMLUMX HayYHbIX METOAOB CEeNeKuMM XMBOTHbIX, MO3BOMSAIOLWMX MOMyvaTb BbICOKOMPOAYKTUBHBLIX
XKMBOTHbIX, COXPaHATb WX 3[40POBbE, NPOBOAWUTE NPOMUNAKTUKY reHeTudeckux 3abonesaHuin, MNOBLICUTb WX
afanTuMBHYO CMNOCOBHOCTb K BHELWHWMM dbakTopam, NpPOrHO3MpoBaTb M OLEHVMBaTb CeMeKUMOHHbIE OOCTKEHUS
cnocobCTByoLLMe aganTaummn XUBOTHOBOACTBA K KNMMAaTUYECKUM U3MEHEHUSIM
O6ocHoBaHueM Bbibopa hopmbl ypoka No NPeArioXeHHON TeMe
1. nsyveHune nopogoobpasosaTenbHOro npouecca;
2. OUeHKa XMBOTHbIX MO hbeHOTUMy 1 reHoTuny;
3. TpaHcdepTa v aganTauuii TEXHOMNOrMM MO yOaneHHOMY KOHTPOS MWKPOKNMMAaTa MOMELLEHNs, KOPMIEeHMWs,
BOCMPOM3BOACTBA, KOHTPOMS JKMBOW MacChbl >XMBOTHbIX Ha nacTbuuie, yHuBepcanbHoro obopygoBaHus Mo
aBTOMaTU4eCKOMY y4YeTy NPOAYKTUBHOCTM
4. ocBoeHne Teopum oTbopa M nogbopa; opraHM3auun CenekLMOHHO-MMEeMEHHOW paboTbl B >KMBOTHOBOACTBE,
HanpaBrieHHON Ha MOBbILEHNEe MPOAYKTUBHOCTM WM MAEMEHHbIX KayeCTB XMBOTHbIX, YCTOWYMBOCTM K CTpeccam U
3aboneBaHnsM, MPUrOAHOCTM K YCMOBMAM MPOrPECCUBHBIX TEXHOMOrU, aBTomMaTM3auum W KOMMNbrTEpusaumnm
npon3soacTBa.
AHHoTauma. [NpegmeT paeT CTyAeHTY U3yYeHue ponu CeneKUuMOHHO-NNEeMEHHOW paboTbl B KONMUYECTBEHHOM
YBENVYEHUN >XUBOW MaccChbl XUBOTHbIX. OpraHumsaums nnemeHHow paboTbl. HanpasneHue nnemeHHbIx pabor,
300TeXHNYeCcKMe MpUeMbl, UCMONb3yeMble B CEMEKUMM KUBOTHBbIX. DKOMOMMA M Cenekums CenbCKOXO3AWCTBEHHbIX
XMBOTHbIX. OpdeKkTMBHOCTL ecTecTBEHHOro oTbopa B Pas3NMYHbIX YCMNOBUSAX Cpedbl, BOMNPOChbl Teopuu
akknumaTtusaummn, yvyeHue O nonynaumax, mopdponornyeckve Myt NpUCNOCOBNeHWs OpraHusMoOB K YCIOBUSM
CYLLeCTBOBAHUS, 3KONOrnyeckas cenekums.
CopepxaHue:

1. VisameHeHne knumarta, mepbl ANA NPeaynpexaeHvus 3TUX BO3AENCTBUA, OCOBEHHO OCHOBHbIE TEopWK
cenekumu Mo BbipalLMBaHMIO 3KONOrMyeckn 6esonacHomn NPoAyKUMM U pa3BuTHE XNBOTHOBOACTBA

2. CcopmupoBaTtb NpeacTaBrneHVe O COBPEMEHHOM KrnvMaTe Npy HanpabreHHOM MOBbILEHNE LIEHHOCTU
reHeTUYEeCKoro MOpPOAHOr0 PasHOOOpasus CenbCKOXO3AWCTBEHHbLIX XXMBOTHBIX MO aganTauuMu K MNoCcrneacTBuMAM
N3MEeHeHWs Knumara

3. Okonoruueckne puckn, CBSA3aHHbIE C W3MEHEHMEM KnuMaTa npuvBbIpaliMBaHUE XMBOTHbIX, GonesHn
XXMBOTHbIX, HE OKOPM, abOpThl, HEAOHOLLEHNE U BbIKUOBILLN

4. PacnpocTpaHeHne 3HaHui B 06nacTu OXpaHbl OKpyXalLllen cpedbl U HeraTMBHOE BO3AeNCTBME
XKVMBOTHOBOACTBA Ha OKpYXalLylo cpedy MOXeT ObiTb CHWXEHO, a npefocTaBneHune 3KOCUCTEMHbIX YCryr
pacLUMPEHO 3a CYET NPUHSATUS MPUPOACOXPAHHBIX PELLEHNI, BHEAPEHNSA NePenoBbIX TEXHOMOMMI 1 MHHOBaLWN.

HVITepaTypa/JJ,OCTyngIe pecypcbl And cTyaeHToB

1. EFSA Panel on Animal Health and Welfare ( AHAW) (2012). Guidelines for Assessing Risks to Animal
Welfare. EFSA  Journal 10(1):2513. 30 pp. doi: 10.2903/i. efsa. 2513. Available online:
www.efsa.europa.eu/efsajournal

2. Juan Lubroth. Climate change and animal health. Animal Health Service, FAO, Rome

3. Gerber PJ, Steinfeld H, Henderson B, et al. (2013) Combating climate change through livestock: a global
assessment of emissions and mitigation options and their implications. Food and Agriculture Organization of the
United Nations (FAO), Rome,. http://www.fao.org/docrep/018/i3437e/i3437e.pdf

JdononHutenbHble pecypcbl Aand npenonaBaTeneﬁ

1. Wynuk M.B., PaiixmaH A.A., MaxatoB B.M., Kynataee B.T. (2014). KopwmneHue cenbCKOX035(CMEEHHbIX
JXugomHbIx KopmreHue KpyrnHo20 ckoma, ogeu, Ko3 u sowadell. YyebHo-meToaudeckoe nocobue YO Benopycckas
rocyfapcTBeHHas Cenbckoxo3ancTeeHHas akagemusi, Mopku BICXA. 13.72 n.n.

2. KynataeB B.T. (2017). lNopodoobpa3osaHue & xusomHosodcmee u nmuyesodcmee. YdebHukHacts I, I, 1l
Anmartbl. 42.5 n.n.

3. Lacetera, N. (2019). Impact of climate change on animal health and welfare. Anim. Front. 9, 26-31.
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5.3. Adaptation of the livestock system to climate change

Form of study/ teaching: Round table
Contact hours 2 | Individual work (hours) |
Developers Konstantin Zhuchaev

Brief description of the teaching unit

Purpose of the teaching unit is to develop an understanding of the strength of the influence of various
factors on the sustainability of livestock, possibilities and limitations of adaptation of livestock systems to
climate change.

Justification of the choice of the form of the lesson on the presented topicThe use of discussion as
a form of class is due to the need to intensify the exchange of views and a comparative analysis of
different points of view

Annotation

Climatic factors affecting the sustainability of livestock systems. Direct and indirect effects of factors
associated with climate change on animal health and productivity. Directions of adaptation of livestock
systems to climate change.

ContentFactors related to climate change: ambient temperature, humidity, precipitation, floods, wind,
carbon dioxide concentration.

Direct effect: effect on growth, milk and meat productivity, reproduction and animal health. Indirect effect:
lack of water, quantity and quality of feed, activity of disease vectors.

Factors affecting the adaptation of livestock systems to climate change: high-intensity and low-intensity
livestock models, the state of the rural population, species and breed differences in the sensitivity of
animals to climate change.

Areas of livestock systems adaptation to climate change: water management, sustainable animal breeds,
animal disease control, efficient cooling systems, irrigation in feed production, sustainable feed crops,
resource mobility, diversification.

Literature/ available resources for students

1. Sharapatka, B., Urban, I. (2010). Organic agriculture. Olomouts, p. 398.

2. lvanov, A., Mironov, V.V. (2015). Ecological animal husbandry, problems and challenges. Collection of
scientific papers. IAEP, Issue 87. ISSN 0131-5226.

3. FAO. (2020). Animal health and climate change. Rome, c. 8. Licence: CC BY-NC-SA 3.0 IGO.

Further resources for teachers

1. FAO. (2018). World Livestock: Transforming the livestock sector through the Sustainable Development
Goals. Rome, pp. 222. Licence: CC BY-NC-SA 3.0 IGO.

2. Aland, A and Madec, F. (2009). Sustainable animal production. Wageningen, p. 496.

3. Krause, M & Richardson, J. (1996). Sustainable farm production. Inkata Press, p. 143.
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5.3. AganTauusi XXMBOTHOBO4YE€CKOW CUCTEMbI K U3SMEHeHUI0 KnMMarta

dopma oby4eHus/ Kpyrnbivi cton

npenogaeaHus:

KoHTaKTHble yachl 2 | MuavenayansHas paboTa (Yachl) |
PaspaboTunku Kyyaes K.B.

KpaTkoe onucaHune y4eb6HoOM eanHULbI

Llenb ypoka: hopMypoBaHve NpeacTaBneHmnin y oBy4atolmnxcs o cue BnsSHWS pasnmnyHbiX akTopoB Ha
YCTOMNYMBOCTb XXMBOTHOBOACTBA, BO3MOXXHOCTSIX M OrPaHMYeHUsX adanTauum CUCTEM XMBOTHOBOACTBA K
N3MEHEHUIO KNMaTa.

O6ocHoBaHMeBblI6opadopMblypoKanonpennoxXeHHoUuTeme:
Mcnonb3oBaHue gnckyccum kak chopMbl 3aHATUS 0ByCroBneHo He06X0AMMOCTBIO akTUBM3aLun obmeHa
MHEHNAMW 1 CPaBHUTENBHOIO aHanM3a pasHbiX TOYEK 3peHus

AHHOTaUuA

Knumatunueckne cdakTopsbl, BNUSOLLME HA YCTOMYNMBOCTb XXUBOTHOBOAYECKMX cucTeM. MNpsamble 1
HenpsiMble 3ddeKTbI PaKTOPOB, CBA3AHHBLIX C UBMEHEHUSIMU KITMMaTa, Ha 300POBbe N MPOAYKTUBHOCTb
XWUBOTHbIX. HanpaBneHunst agantauumn cMCTEM XMBOTHOBOACTBA K U3MEHEHMIO KNMMara.

CopepxaHue

dakTopbl, CBA3aHHbIE C UBMEHEHMAMM KNMMaTa: TeMnepaTtypa OKpy>KatoLLen cpedbl, BNaXXHOCTb, 0CaKM,
HaBOOHEHUS, BETEP, KOHLEHTPaLWs Yriekucrnoro rasa.

Mpsamown acpbhekT: BNMAHME HA POCT, MOSIOYHYIO Y MACHYIO MPOAYKTUBHOCTb, BOCPOU3BOACTBO U
3[10POBbE XMBOTHbIX. Henpsamon adhpekT: HegocTaTok BoAbl, KONIMYECTBO M KA4YeCTBO KOpMa, aKTUBHOCTb
nepeHocYnKkoB 6onesHen.

dakTophbl, BNUALLME HA aganTaumio XMBOTHOBOAYECKMX CUCTEM K U3MEHEHUIO KnNnumaTa:
BbICOKOUHTEHCUBHbIE N HU3KOUHTEHCUBHbIE MOAENMU XXUBOTHOBOACTBA, COCTOSIHUE CENbCKOro HaceneHus,
BYAOBbIE N MOPOAHbIE PA3NNYNA XUBOTHLIX B YYBCTBUTENBHOCTU K U3MEHEHUSIM KnMMaTa.

HanpaBneHuns agantauun cMCTEM XMBOTHOBOACTBA K U3MEHEHUIO KnMMaTa: ynpasneHue BogHbIMA
pecypcamu, yCTONYMBbIE MOPOAbI )KUBOTHbIX, KOHTPOSb BONE3HEN XUBOTHbIX, 3PEEKTUBHBIE CUCTEMBI
OXNaXAeHusi, opoLleHne Npu NPou3BOACTBE KOPMOB, YCTOMUYNBbLIE KOPMOBbIE KYNbTYpbl, MOBUITBHOCTb
pecypcos, AMsepcugukaumns.

Ilutepatypa/goctynHblie pecypchbl Ans CTyAeHTOB

1. Wapanatka, b., Yp6aH, W. (2010). OpzaHu4eckoe cernbckoe xo3sticmseo. Onomoyu, c. 398.

2. WeaHoB, 0.A., MwupoHoB, B.B. (2015). O3konozuyHoe xueomHogoOcmeo, mnpobreMbl U
8b1308b1.COOPHMK Hay4HbIx Tpygos. MAJT. Bein. 87. ISSN 0131-5226.

3. ®AO. (2020). 300posbe xusomHbIX U UMeHeHUe knumama. Pum, c. 8 c. Licence: CCBY-NC-SA 3.0
IGO.

HdononHuTenbHble pecypchbl AN npenoaaBaTenen

1. FAO. (2018). World Livestock: Transforming the livestock sector through the Sustainable Development
Goals. Rome, pp. 222. Licence: CC BY-NC-SA 3.0 IGO.

2. Aland, A and Madec, F. (2009). Sustainable animal production. Wageningen, p. 496.

3. Krause, M & Richardson, J. (1996). Sustainable farm production. Inkata Press, p. 143.
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5.4. Improvement of innovative technologies in animal husbandry in
connection with climate change

Form of study/ teaching: Self-study — development of a research project, preparation of a selection and
breeding plan

Contact hours | Individual work (hours) | 6

Developers Aitzhanova Indira

Brief description of the teaching unit

The purpose of the teaching unit to study of improved innovative technologies in animal husbandry,
ways to improve quality and ability to compete in the market economy due to climate change

The justification of the choice of the form of the lesson on the presented topic The form of training
asself-study will allow students to develop a number of both theoretical and practical skills in the
development of research projects and breeding plans.

AnnotationThe most important strategic priorities of agricultural development in modern conditions are
scientific and technological progress and innovation processes, allowing a continuous renewal of
production on the basis of mastering the achievements of science and technology.

The teacher explains the basics, the problem and the direction of the student's work to prepare a scientific
project, plan. The main part of the lesson is aimed at working with the literature, information search,
research on the example of the region, the current state on the topic.

Content

1. Strategic importance of livestock development

2. Innovative technologies in animal husbandry

3. Specific adaptation technologies and practices in the agricultural sector

Literature/available resources for students

1. Clements R., Haggard J., Quezada A., Torres H. (2011). Technologies for adaptation to climate
change. Agricultural sector.

2. Omarkozhauly N., Shauenov S. (2016). "Innovative technologies for the production of livestock
products”. Educational and methodical complex. Astana.

3. Shcherbatov V.I. (2015). Innovative technologies in animal husbandry. Received from:
https://kubsau.ru/upload/iblock/897/8975edcacea44068e66c1ddf9025845d. pdf

Further resources for teachers

1. National Library of the Republic of Kazakhstan. Received from: https://www.nlrk.kz/

2. Unified electronic library. Received from: http://www.elibrary.kz /

3. (2020) Animal husbandry, use of natural resources, climate change and the environment. Received
from: http://www.fao.org/3/nd386ru/nd386ru.pdf
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5.4. CoBepLUeHCTBOBaHMUe WHHOBALMOHHbIX TEXHONOrUM B
XXUBOTHOBOACTBE B CBSI3M C U3MEHEHNEeM Knumara

dopma obydeHus/ CamocTosiTensHasa paboTa — pa3paboTka Hay4HO-UCCrenoBaTeNbCKOro NPoeKTa,
npenogaBaHus: COCTaBrieHne cenekUMOoHHO-NNIEMEHHOrO NnaHa

KoHTaKTHble yachl | WMuavenayansHas paboTa (Yachl) | 6
PaspaboTunku AvimkaHosa NHampa

KpaTkoe onucaHune y4eb6HoM eanHULbI

Llenb yye6GHOM eAUHULbI: N3yYeHME COBEPLLUEHCTBOBAHbIX MHHOBALMOHHbIX TEXHOMOMIA B
XMBOTHOBOACTBE, NMYTU YNy4dlLEHNSA Ka4eCcTBa U CMOCOOHOCTbL KOHKYPEHTOCMNOCOBHOCTM B PbIHOYHOM
3KOHOMUKEB CBSI3M C UIBMEHEHUEM KNIMMaTa

O6ocHoBaHuMe Bbibopa hopmbl NpoBeAeHUs1 3aHATUA B paMKaXx NpeacTaBfIeHHOM TeMbl:AaHHas
camocTosiTenbHas paboTa no3BonuT obyyatowmumcs BelpaboTaTh psif kKak TEOPEeTUYECKUX, TakK U
NpaKkTUYeCcKMX HaBbIKOB NpK pa3paboTke Hay4YHO-UCCNeOOBaATENbKMX NPOEKTOB 1 COCTaBEHNM
CEeneKLMOHHO-NIEMEHHbIX MNaHOB.

AHHOTaumA: BaxHenwmmMn ctpaTtermdyeckuMmmn npuopuTeTammn pasBuTns CENbCKOro Xo3sncTea B
COBPEMEHHbIX YCMOBUSX SABMSTCS HAaYYHO-TEXHUYECKUI MPOrpecct U MHHOBALUMOHHbIE NPOLECCHI,
MO3BOSISAIOLLNE BECTU HEMPEPLIBHOE OGHOBNEHME NMPON3BOACTBA HA OCHOBE OCBOEHUS OCTUMKEHWNIA HAYKM
N TEXHUKM.

MpenopaBaTtenb 06BbACHAET OCHOBbI, MPOGIEMY 1 HanpaBneHne pabdoTbl obyyatroLerocs Ans NoAroToBKM
Hay4yHoro npoekTa, nnaHa. OCHOBHas YacTb 3aHATUA HanpasreHa Ha paboTy C NMTepaTypon, MONCKOM
nHgopMaL MK, UccriefoBaHNe Ha NpMMepe pernoHa, CoBpeMeHHOoe COCTOsIHUE Mo JaHHON TeMe.
CopepxkaHue

1. CTpaTernyeckas BaXXHOCTb pa3BUTMS KMBOTHOBOACTBA

2. 'HHOBALMOHHbIE TEXHONOMN B XXMBOTHOBOACTBE

3. KoHKpeTHble aganTauMOHHbIE TEXHOMOMMM U NPaKTUKN B CENbCKOXO3ANCTBEHHOM CEKTOPE

Jlutepatypa/goctynHble pecypchbl Ans CTYAEHTOB

1. KnewmeHrtc, P., Xarrap, Ox., Kesaga, A., Toppec, X. (2011). TexHonornv ana agantauum K U3meHeHuto
knumata. CesibCcKoX035lCcmeeHHbIlU CEKMOop.

2. Omapkoxaynbl H., LlayeHos C. (2016). «MHHOBaUWOHHbLIE TEXHONMOMMM MPOU3BOACTBa NPOAYKLMM
YKMBOTHOBOACTBaAY». YuebHO-memooudecKkull komrnekc. ActaHa.

3. WepbaTtoB B.N. (2015). UHHOBaUUOHHbIE MexHOMo2UU 8 Xug8omHosodcmee. [lonyvyeHo us:
https://kubsau.ru/upload/iblock/897/8975edcacea44068e66c1ddf9025845d. pdf

JononHuTenbHbIe pecypchl Ans npenogaBaTenen

1. HayuownanbHas 6ubnuomeka Pecrniybriuku Kasaxcman. MNony4veHo ma: https://www.nlrk.kz/

2. Edunas anekmpoHHas 6ubnuomeka. lNMonydeHo 13: http://www.elibrary.kz/

3. JKusomHoeodcmeo, ucrnonb308aHue rnpupoOHbIX Pecypcos, U3MEHeHUe KumMama U OKpyxarou,asl
cpeda. (2020). Mony4yeHo ua: http://www.fao.org/3/nd386ru/nd386ru.pdf
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5.5. Animal Welfare and its components

Form of study/ teaching: Problem lecture
Contact hours 2 | Individual work (hours) |
Developers Abzal Abdramanov

Brief description of the teaching unit

The purpose of the teaching unitis to find diverse problematic issues in animal welfare, defining their
components, tasks and ways to solve them.

Justification of the choice of the form of the lesson on th presented topicConsidering through the
prism of human-animal relationships, this lecture will certainly outline the problems and ways of their
solution for supporting the welfare of farm animals, mainly in Kazakhstan and Russia, from the point of
view of social sciences. Thus, the problem lecture is the most optimal for this subtopic. For fruitful work
and interaction with students, it is advisable to begin with the selection and analysis of the basic material
of the lecture, to include a discussion of different points of view on the solution of the problem. To
formulate the main problems of animal welfare at the national and international level, and to think of ways
to transform them into a problem situation.

Annotation. This course provides the student with a critical understanding of the principles of welfare
assessment, knowledge of the scientific methods used to assess welfare and their application to various
forms of human animal use. Animal welfare and its components are closely related to animal health,
human health and welfare, and the sustainability of socioeconomic and ecological systems.

Content:

1. Critical discussions on definitions of welfare and well-being

2 Human-animal relationships and their impact on various groups of animals

3. Legal aspects and public perceptions of various animal groups and their welfare needs and status
4 Current global threats to animal welfare including disease transmission

Literature/ available resources for students

1. Jessica Vapnek, Megan Chapman. (2010) Legislative andregulatory optionsfor animal welfare.
FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. Rome.

2. Farm Animal Welfare Committee (2016). Opinion on the links between the health and wellbeing of
farmers and farm animal welfare. Accessible at:
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/593474/opinionon-farmer-
wellbeing final 2016.pdf

3. Fraser, D. (2014). The globalisation of farm animal welfare. Revue scientifique et technique
(International Office of Epizootics), 33(1): 33-38
4. Andrade, S. & Anneberg, |. (2014). Farmers under Pressure. Analysis of the Social Conditions of

Cases of Animal Neglect. Journal of Agricultural Environmental Ethics, Vol., 27, 103-126

Further resources for teachers

1 Courtney G. Lee (2016) The Animal Welfare Act at Fifty: Problems and Possibilities in Animal Testing
Regulation, 95 Neb. L. Rev. 194 Available at: https://digitalcommons.unl.edu/nlr/vol95/iss1/6

2 Wood-Gush, D.G.M., et al. (1975).Social stress and welfare problems in agricultural animals. In ESE
Hafez (Ed.), Behaviour of Domestic Animals, Bailliére Tindall, London: pp. 182-200.
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5.5. bnaronorny4yue XXUBOTHbIX U €ro coctaBnsoLme

dopma obydeHus/ MpobnemHasa nekuunsa

npenogaeaHus:

KoHTaKTHble yachl 2 | WMuavenayansHas paboTa (Yachl) |
PaspaboTumkun Abzal Abdramanov

KpaTkoe onucaHune y4e6HOM eanHULbI

Llenb 3TOM nekuum - HaWTM Pa3HOCTOPOHHME npobnemMHble BoOMpocbl B obecneveHun
BGnarononyyns XMBOTHbIX, ONpeaeneHne X KOMNOHEHTOB, 3a4a4u U NMyTU UX PELUEHNS.

PaccmatpuBas yepes npusmy npobnemsl B3auMMOOTHOLLEHUI YENOBEKa U XUBOTHbIX, 3Ta NeKuusi
HenpeMeHHO OyaeT ouepumBaTb NpPoGMeMbl M NYTM UX pelleHna Ans noaaepxkku 6narononyyus
CenbCKOXO3ANCTBEHHbIX XUBOTHbIX, B OCHOBHOM B KasaxctaHe u Poccum, ¢ TOYKM 3peHust coumanbHbIX
Hayk. Takum obpasom npobrnemMHas nekuus sIBrsieTcs cambiM ONTUMArbHbIM Ans 3TOM nogTembl.[ns
NnogoTBOpPHOW paboThbl 1 B3aMMOOENCTBUSA CO CTyAeHTaMu Lenecoobpas3Ho HavyaTb ¢ oTbopa 1 aHanuaa
OCHOBHOIO Marepvana nekuuu, BKITHYMTb B HEro obcyXAeHue pasnuuHbIX TOYEK 3PEHUS Ha peLleHne
npobnembl. ®opMmynupoBaHMe OCHOBHbLIX MPo6nemM OnaroCoCTOSAHWUS XMBOTHBLIX Ha HaLMOHANbHOM U
MeXAyHapO4HOM YPOBHE, a Takke NpoayMblBaHME MyTen nx TpaHcopMauumn B NpobrieMHy0 cUTyaumio.

AHHOTaumus. T[lpegmeTr [JaeT  CTYAEHTY  KPUTUYECKOE MOHWMaHWE  MPUMHLUUMNOB  OLLEHKM
OnarocoCTOsiHUSA, 3HAHME Hay4YHbIX METOOO0B, MCMOMb3yeMblX AMfs OLUEHKM OnarocoCcTosHUA U Uux
NPUMEHEHNSA K pasnnyHbIM (POpMaM MCMONb30BaHMS XXMBOTHbLIX YeroBekoM. bnarononyyune XUBOTHbIX U
€ro KOMMOHEHTbI TECHO CBSI3aHbl CO 3J0POBLEM XUBOTHbIX, 34OPOBbEM M Bnarononyynem nogen, a Takke
C YCTOMYMBOCTbIO COLIMANbHO-3KOHOMNYECKNX U SKONOTMYECKMX CUCTEM.

CogepxaHue:

1. Kputnyeckme gnckyccum no onpegeneHmam 6narococtosHms n bnarononyyns

2. B3avMOOTHOLUEHMS MeXOy YENIOBEKOM W XMBOTHBIMU U UX BMAMSIHWE HA pasfu4Hble rpynnbl
XMBOTHbIX

3. MNMpaBoBble acnekTbl M BOCNPUATAE OOLLIECTBEHHOCTBIO PA3NMYHBLIX FPYMM XXUBOTHBIX, @ TaKKe X
noTpebHOCTM 1 cTaTyc B obnactu ux 6rnaronony4yms

4. CoBpeMeHHble rnobanbHble yrpo3bl 6narononyymio X1BoTHbIX, BKINoYas nepegady 6onesHen

Jlutepatypa/pgoctynHble pecypchbl Ans CTYAEHTOB

1. Jessica Vapnek, Megan Chapman. (2010). Legislative andregulatory optionsfor animal welfare.
FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. Rome

2. Farm Animal Welfare Committee (2016). Opinion on the links between the health and wellbeing of
farmers and farm animal welfare. Accessible at:
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/593474/opinionon-farmer-
wellbeing final 2016.pdf

3. Fraser, D. (2014). The globalisation of farm animal welfare. Revue scientifique et technique
(International Office of Epizootics), 33(1): 33-38
4. Andrade, S. & Anneberg, I. (2014). Farmers under Pressure. Analysis of the Social Conditions

ofCases of Animal Neglect. Journal of Agricultural Environmental Ethics, Vol., 27, 103-126

JononHuTenbHbIe pecypchl Ans npenogaBaTenen

1. Courtney G. Lee, (2016) The Animal Welfare Act at Fifty: Problems and Possibilities in Animal
Testing Regulation, 95 Neb. L. Rev. 194 Available at: https://digitalcommons.unl.edu/nlr/vol95/iss1/6
2. Wood-Gush, D.G.M., et al. (1975). Social stress and welfare problems in agricultural animals. In

ESE Hafez (Ed.), Behaviour of Domestic Animals, Bailliere Tindall, London: pp. 182-200.
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5.6. Quality management model of management processes in animal
husbandry

Form of study/ teaching: Practice-oriented lesson (visit to the enterprise)
Contact hours 2 | Individual work (hours) |
developers S. Bostanova

Brief description of the teaching unit

The purpose of the teaching unitDevelopment and implementation of quality management system in
livestock enterprises;

Justificaation of the choice of the lesson on the presented topicPractice-oriented learning will allow
students to apply their theoretical knowledge, learn to solve problems independently, and adapt to modern
conditions.

AnnotationThe practice-oriented sessions will address the implementation of quality management system
in livestock enterprises under conditions of modern climate change, consider the use of livestock potential
as sustainable livestock, pasture and forage management in order to minimize harmful environmental
externalities.

Content

1 Scientific problem: structure and types. Principles of quality management in animal husbandry assume
the existence of methodological and instrumental support of quality control of the production process for
compliance with technological regulations. The availability of appropriate tools for sustainable resource
management will allow management to carry out continuous control of the production process in animal
husbandry under conditions of modern climatic changes, which will create an objective information base
for making timely management decisions.

2 Scientific search, classical and non-classical rationality. Management will have an opportunity to ensure
the passage of processes in livestock production, in accordance with the adopted policy and meet the
requirements of technological regulations. Modern employers consider knowledge, abilities and skills of
graduates in the context of ability and readiness to apply them effectively in practice, to satisfy quality
standards of branch and regional service markets. Practice-oriented lesson on the development and
implementation of quality management system in livestock enterprises will fulfill this requirement and
scientific approach.

3 Types of scientific research: Applied and exploratory. ISO standards are applicable to any enterprise
regardless of their industry, size. The most important element of the created quality management system
is to adapt the theoretical model of the process approach and universal principles of quality management
system to the conditions of management in animal husbandry. Only on this basis it is possible to further
develop methodological, program and organizational tools for process management, which reflect the
specifics of the industry, as well as a tool for generating options for management decisions during the
monitoring of resource management and sustainable livestock systems.

4 Main stages of research work: Preparing for certification by developing a system of quality management
solutions in livestock production to increase the efficiency of the production process will increase the
benefits of livestock exports, as well as create conditions for the diversification of foreign markets.

Literature/available resources for students

1.1SO 9001 (2015). Quality Management Systems.

2.Chernoivanov V.l., Ezevsky A.A., Krasnoschekov N.V., Fedorenko V.F. (2011). Quality Management in
Agriculture. Moscow. 344 p.

3.Kanivets A.N., Gerasimov B.l., Parkhomenko L.V. (2005) Economic analysis of the quality management
system of an industrial enterprise. Monograph. Tambov. TSTU Press. 144 p.

4,

Further resources for teachers

1. received from: Web of science https://apps.webofknowledge.com/

2. received from: Elsevier https://www.elsevier.com/

3. received from: eLIBRARY.RU https://www.elibrary.ru/defaultx.asp
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5.6. Mogenb MeHemKMeHTa KayecTBa YrnpaBrieHYeCKUX NpoLeccoB B
XXUBOTHOBOACTBE

dopma obyyeHus/ lMpaKTnKo-opneHTMpOBaHHOE 3aHATUE (Bble3q Ha npeanpuatue)
npenoaaBaHus:

KoHTakTHble yachl 2 | WhavemayanbHas paboTa (4Yackl) |
Pa3paboTumkn S. Bostanova

KpaTkoe onucaHune y4eb6HoM eanHULbI

Uenb yyebHon eauHuubl: PaspaboTka v BHeOpeHWe CUCTEMbl MEHe)KMEeHTa KayecTBa Ha >XUBOTHOBOLYECKMX
npeanpuATUsaX;

O6ocHogaHue eblbopa ¢hopMbl nNpoeedeHuUss 3aHAMUS 8 paMKax npedcmaesieHHOU meMbl (MPaKmMuKo-
OopueHmMuUpoeaHHOe 3aHsmue):NPaKkTUKO-OPUEHTUPOBAHHOE Oby4yeHMe NO3BONMMT  OBy4yalLUMCH  NPUMEHUTb
nomnyyYyeHHble TEeopeTMYeCKUe 3HaHWS, Hay4yuTbCsl CaMOCTOSITENbHO pellatb npobnembl, aganTMpoBaTbCsi B
COBpPEMEHHbIX YCIOBUSIX.

AHHOTaumA: Ha npaKTUKO-OPUEHTMPOBAHHbBIX 3aHATUSIX OyayT paccMOTpeHbl BOMPOCbI BHEOPEHWUS CUCTEMbI
MEHE)KMEHTA KayecTBa Ha >KMBOTHOBOAYECKMX MPEeanpuUSiTUSX B YCMOBUAX COBPEMEHHbIX KNMMaTUYeCKUX
M3MEHEHUIN, PACCMOTPEHbI aCMeKTbl WCMONb30BaHMSA MNOTEHUMana >XWBOTHOBOACTBA B KayecTBe YCTOWYMBOrO
yrnpaBneHns CKOTOM, NacToulamm u KopMamun B LIENsX CBEAEHWUSt K MUHUMYMY BPEAHbIX 3KOMOMMYECKUX BHELLHUX
BO3ENCTBUN.

CopepxaHue

1 HayyHaa npobnema: cTpyktypa wu Tunbl. [MpuHUMNBI KayecTBa MEHeMKMEHTa B >XMBOTHOBOACTBE
npegnonararT Hanuyne MeToguyeckoro U MHCTPYMEHTAaNbHOIO COMPOBOXAEHWS KOHTPOMNS KavecTBa mnpouecca
Nnpou3BoACTBa Ha COOTBETCTBME TEXHOMOIMMYECKUM perfameHTam. Hanmumume COOTBETCTBYHOLLUMX WHCTPYMEHTOB
YCTOMYMBOrO  yMpaBrieHWs pecypcamu MNO3BOMUT  MEHEIKMEHTY OCYLUECTBMATb HEMPEPbIBHBIN  KOHTPOIb
NPON3BOACTBEHHOIO MpoLecca B >XUBOTHOBOACTBE B YCMOBMSAX COBPEMEHHbIX KMMMATUYECKUX W3MEHEHWN, 4TO
co3pacTt 0ObEKTUBHYO MHAOPMAaUMOHHY 6a3y ANS NPUHSATUSE CBOEBPEMEHHBIX YPaBNEHYECKUX PEeLLEeHUH.

2 HayuyHbIl MOMUCK, KraccuMyeckasl M HeknaccuMyeckash paumMoHarnbHOCTb. Y  MEHeMKMEHTa  MOSIBUTbCS
BO3MOXHOCTb 06ecneqnTb NpoXoXxaeHne NpoLeccoB B XMBOTHOBOACTBE, B COOTBETCTBUM C MPUHSTON MOSMUTUKON 1
BbIMONHUTL TpeboBaHWsA TexHomornyeckoro pernameHta. CoBpeMeHHble paboTtogatenu paccmaTpyBaloT 3HaHWs,
YMEHUSI U HaBbIKWN BbIMYCKHUKOB B KOHTEKCTE CMOCOGHOCTU M FrOTOBHOCTU 3(DEKTMBHO MPUMEHATL UX Ha NPaKTUKe,
YAOBMNETBOPSATb CTaHA4apTaM KavecTBa OTPacreBblX U PerMoHarnbHbIX PbIHKOB ycnyr. [MpaKTUKO-OpUeHTMpOBaHHOE
3aHATME NO pa3paboTke U BHEOPEHUIO CUCTEMbI MEHEIKMEHTa Ka4yecTBa Ha >XMBOTHOBOAYECKUX NPeanpuATUSX
NO3BOMMUT BbINOMHUTL AaHHOEe TpeboBaHNsA 1 Hay4YHbINg nogxon.

3 Buabl Hay4dHbIx uccnepoBanui: MNpuknagHblie n nouckosble. CtaHaapTel WCO npyMeHMMbl aAnst niobbix
npeanpuaTMn  He3aBUCMMO OT WX oTpacnu, pasmepa. BaxHenwwmm  anemMeHTOM  co3gaBaemMol CUCTEMbI
MeHe[)KMeHTa kayecTBa SBMsieTCA ajanTtauusi TEOPEeTUYEeCKOW MOAEenu NpPOLECCHOro Moaxoda W yHUBepcasbHbIX
NPUHLMMNOB CUCTEMbI MEHEeI)KMEHTa KayecTBa K YCIIOBMSIM YrpaBIieHNs1 B XMBOTHOBOACTBE. JIUlb HA OCHOBE 3TOro
BO3MOXHa JanbHenwasn paspaboTka MeToanyeckmx, NPOrpamMMHbIX U OPraHU3auMOHHbIX MHCTPYMEHTOB YNpaBneHus
TEXHOMOIMYECKMM MPOLIECCOM, KOTOpbIE OTpaXatT Ccneunduky OoTpacnu, a Takke WHCTPYMeHTa reHepauum
BapuaHTOB YMNpaBneHYeCKMX peLUeHUn B XOAE MOHWTOPMHIa ynpaBrieHUsi pecypcamn U YCTOMYMBBIMUA CUCTEMaMM
KMBOTHOBOACTBA.

4 OcHoBHble 3Tanbl Hay4HO-UccregoBaTenbckon paboTbl: MogrotoBka k cepTudunkaunm nytem paspaboTku
CUCTEMbI KayecTBa YNpaBliEHYECKMX pELUEHUA B KMBOTHOBOACTBE C Uenbld pocta 3¢ddeKTUBHOCTU
NpPOV3BOACTBEHHOIO MpoLiecca NO3BONUT YBEMUUUTb BbIFOAbI OT 3KCMNOpTa MPOAYKUMWU >KMBOTHOBOACTBA, a Takxe
co3faTb YCMoBUSt ANS AUBEPCUMUKALMM BHELLHUX PbIHKOB.

HVITepaTypa/nOCTyngle pecypcCbl AnA CtTyaeHToB

1 1SO 9001 (2015). Cucmembi MeHedXMEHMa Kayecmea.

2 YepHousaHoB B.U., Exesckun A.A., KpacHowekoB H.B., ®egopeHko B.®.. (2011) YnpaeneHue kauyecmeom &
cenbckom xo3zsiticmee. Mocksa. 344 c.

3 Kanueeu A.H., l'epacumoB B.W., NMapxomeHko J1.B. (2005). OkoHomuyeckull aHanu3 cucmembl MeHeOxMeHma
Kadecmea rnpombiwneHHo20 pednpusimusi. MoHorpadus. Tambos: M3gaTensctso TITY. - 144 c.

[JononHutenbHbIe pecypcbl AN npenogaBaTtenen
1. Mony4yeHo un3: Web of science https://apps.webofknowledge.com/

2. Mony4yeHo wus: Elsevier https://www.elsevier.com/

3. MonyuyeHo u3: eLIBRARY.RU https://www.elibrary.ru/defaultx.asp
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5.7. Ecological consequences of modern methods of animal husbandry

Form of study/ teaching: | Seminar-conference

Contact hours 2 ‘ Individual work (hours) ‘

Developers F. Zakirova

Brief description of the teaching unit

The purpose of the discipline is to study the environmental problems of animal husbandry, consider
modern methods of animal husbandry, the role of animal husbandry and the impact on the environment
and the ecological situation.

Justification of the choice of the form of the lesson within the framework of the presented topic - a
seminar-conference. The seminar-conference will consider modern ecological methods of animal
husbandry, their role and impact on the environment, on animal welfare.

Abstract - The lesson will consider the methodology for assessing the impact of technogenic factors on
farm animals. Topical issues of environmental problems in animal husbandry are considered. The
statistical data of indicators of the ecological situation of the region, region, farms are presented.

Content

1. Presentation of the results of the monitoring of the environmental situation in the region engaged in
animal husbandry (at the seminar-conference, the participants will be offered statistical data as part of the
monitoring or analysis of the state of the environmental situation in the region, region, livestock farm).

2. Review of the results of studying the influence of the ecological situation on the performance indicators
of animals: meat, dairy, wool, on the birth rate, growth and development of young animals in these specific
conditions.

3. Consideration of topical issues and environmental problems of the region. Necessary ways to solve
them.Practical proposals for improving the environmental situation in the region, in the region and in
economic facilities.

4. These questions will be proposed for discussion at the discussion-dialogue between the participants:
doctoral students, farmers-stakeholders and leading experts in the field of animal husbandry and ecology
in order to make decisions and conclusions at a seminar-conference on the issues discussed.

Literature/ available resources for students

1. Chernikov, V.A. and Chekeres, A.l. (2000). Agroecology. Moscow: Kolos

2. Barannikov, V.D. (1985). Environmental protection in the zone of industrial animal husbandry. Moscow:
Rosselkhozizdat

3. Fokina, V.D. (1980). Environmental protection from animal husbandry waste pollution. Overview information.
Moscow: VNIITEISH

Further resources for teachers

1. Mirzoev, E.B. (2007). Impact of technogenic factors on farm animals during animal husbandry in ecologically
unfavorable regions. Agricultural Biology, 2, 73-78.

2. Zachinyaev, Ya.V. (2011). Ecological problems of modern animal husbandry (on the example of horse breeding).
Petrozavodsk: PetrSU

3. Donnik, .M. (1999) Biological features of farm animals and their resistance to diseases in different ecological zones
of the Ural region. Sat: Problems of radioecology and boundary disciplines, 2, 214-239.
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5.7.9konornyeckue cneacrems COBpEeMeHHbIX MeToOA4O0B XXUBOTHOBOACTBA

dopma o6yyeHus/ CemuHap-KoHpepeHuus

npenofaBaHus:

KOHTaKTHbIe Yachl 2 | VhanenayansHas paGota (vacel) |
PaspaboTtuukn F. Zakirova

KpaTkoe onucaHue yye6Hon eauHuLbl

Llenb yyebHOM AucCUMNAMHBI — W3Y4UTb IKONOrMYECKMe Npobnembl >XMBOTHOBOACTBA, PacCMOTPETb
COBpPEMEHHbIE METOAbI XMBOTHOBOACTBA, POJSib KMBOTHOBOACTBA W BIIMSIHAE Ha OKPYXaloLWyo cpepy M
3KOMOrMYECKYH CUTYyaLMIO.

ObocHoBaHve Bblbopa hOpMbl NPOBeAEHUS 3aHATUS B paMKkax NpeacTaBNeHHOM Tembl — CeMuHap-
KOHdepeHums. Ha cemuHap-koHdepeHuMnbyayT pacCMOTPeHbl 3KONOrM4yeckne COBpPeMEHHble MeToabl
KMBOTHOBOACTBA, MX POSib 1 BAMSHME Ha OKpYXatoLLyto cpeay, Ha 6rarononyyme X1MBOTHbIX.

AHHOTauma — Ha 3aHaTumM OygeT paccmoTpeHa MeToOOSorMs OUEHKW BO3AEWCTBUS TEXHOreHHbIX
(haKTOpPOB Ha CEeNbCKOXO3SNCTBEHHbIX XMBOTHbIX.PacCMOTpeHbl akTyarnbHble BOMPOCHI  3KOMOrMYECKMX
npobnem B XMBOTHOBOACTBE. [peAcTaBrieHbl CTAaTUCTUYECKUE OaHHble Mokas3aTernien 3KOorm4eckon
06CTaHOBKM pernoHa, obnactu, epmepcKkmx XO3ANCTB.

CopaepxaHve

1. TlpepcTtaBneHve pes3ynbTaToB, MPOBEAEHHOr0 MOHUTOPUHIA 3SKOMOMMYECKOM CUTyauun pernoHa,
3aHMMaloLLEerocs XMBOTHOBOACTBOM (Ha CEMWHAp-KOH(EpPEHUMM BHMMAHUIKO YYacTHUKOB OyayT
NnpeasioXeHbl CTaTUCTUYECKMEe [OaHHble, B paMKax MNpOBELEHHOr0 MOHUTOPMHra wunn adHanusa
COCTOSIHMST 9KOJIOIMYECKON CUTyaumn B permoHe, obnactu, XO3AWCTBYHOLLEIO >XMBOTHOBOOYECKOrO
obbekTa).

2. O0630p pe3ynbTaToB U3y4YeHUS BUAHWUS 3KONTOMMYECKO 06CTAaHOBKM Ha nokasaTteny NpogyKTMBHOCTM
JKMBOTHbIX: MSACHYIO, MOIOYHYO, LLUEPCTHYIO, Ha MnokKasaTtenu poXaaemocTu, pocTa U pasBuUtTud
MOJIOAHSIKA XMBOTHbBIX B 3TUX cneuugunyecknx ycnoBusix.

3. PaccmoTpeHne akTyanbHbIX BOMPOCOB M 3KONOrMyecknx npobnem pernoHa. Heobxogumble nyty ux
peweHna. lNpakTndeckne npeanoXeHus Ons ynydweHUs SKOMOrm4yeckom cutyaumm B pervoHe, B
obnacTn n B X039NCTBYIOLLNX OObEKTAX.

4. 3Tun Bonpockl OyayT npennoXeHbl Ang o6CYXAeHUs Ha OUCKYCCUM-AManore Mexay y4acTHUKaMWu:
OOKTOpaHTamu, depmepamu-cTenkxongepamm 1M Begywmmum — cneuywanuctamm B obnactu
XXWBOTHOBOACTBA U 3KOJIOTMU C LLeNnblo NPUHATUSA peLlleHns U BbIBOAOB HA ceMUHap-KOH(epeHuumn no
pacCMOTpPEHHBLIM BOMNPOCaM.

Jlutepatypa/goctynHble pecypchbl Ans CTYAEHTOB

1. YepHukos, B.A. u Yekepec, A.W. (2000). Aepoakornozus. Mocksa: Konoc

2. bapanHukoB, B.[l. (1985). OxpaHa okpyxatowel cpedbl 8 30HEe MPOMBbIWIEHHO20 XugomHogoocmea. Mocksa:

Poccenbxosnsnat

3. ®okuHa, B.O. (1980). OxpaHa okpyxaroueli cpedbl om 3agps3HeHUss omxodamu xueomHoeodcmea. O630pHas

uHebopmayusi. Mocksa: BHUUTINCX

JdononHuTtenbHble pecypcbl Ansd npenop.aBaTeneﬁ

1. Mwp3soes, 3.b. (2007). BosgencrTBue TEXHOr€HHbIX (PAKTOPOB HA CENbCKOXO3ANCTBEHHBLIX >XUBOTHbLIX MNpU
BEJEHMM XXUBOTHOBOACTBA B 3KONOrMdeckn Hebnaronony4yHbix permoHax. CesnbckossiticmeeHHasi buonoeusi, 2, 73-78.
2. 3auuHsieB, A.B. (2011). Okonoesuveckue npobrembl COBPEMEHHO20 XUBOMHoeodcmea (Ha npumepe
KoHesodcmea). MNeTposasoack: MetplyY

3. JoHHuk, N.M. (1999) Bruonormnyeckne ocobeHHOCTU CENbCKOXO3ANCTBEHHBIX XXMBOTHbLIX U YCTONYMBOCTb UX K
3aboneBaHUsAM B pa3HbIX 3KONOrMYECKMX 30HaxX Y panbckoro permoHa. C6.: [pobriembl paduoakonoauu u

rnoepaHuYHbIX OUCYUNIUH, 2, 214-239.
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5.8. Animal husbandry and the natural environment

Form of study/ teaching: Independent work-preparation of a scientific article (thesis)
Contact hours | Individual work (hours) | 6
Developers F. Zakirova

Brief description of the teaching unit

The purpose of the educational unit: to study the role of animal husbandry on the formation of
agroecosystems of the surrounding world, to consider problematic issues related to animal husbandry in
relation to the ecological situation, the impact of climate change on animal health, the positive role and
negative impact of animal husbandry on the environment.

Justification of the choice of the form of conducting the lesson within the framework of the presented topic
- the student's independent work. Based on the results of an independent study of the topic proposed
according to the plan, the student gets to know, studies and investigates these problematic issues, makes
certain decisions and conclusions regarding this topic, and prepares a scientific article or thesis for
publication or speech at a seminar-conference.

Abstract - The lesson will address questions about environmental problems in animal husbandry. The
impact of technogenic factors on farm animals during livestock farming in ecologically unfavorable regions
will be studied. The ecological problems caused by the concentration of animal husbandry are considered.

Content

1. The role of livestock in the conservation of biodiversity and genetic resources for food and agriculture.
2. Impact of climate change on animal health.

3. The negative impact of animal husbandry on the environment. Environmental problems caused by the
concentration of livestock production.

4. Sanitary construction requirements for the placement of livestock enterprises. Disinfection and disposal
of animal waste.

Literature/ available resources for students

1. Chernikov, V.A. and Chekeres, A.l. (2000). Agroecology. Moscow: Kolos

2. Bakulov, I.A., Kokurin, V.A. and Kotlyarov, V.M. (1988). Disinfection of manure in the conditions of industrial animal
husbandry. Moscow: Rosagropromizdat

3. Barannikov, V.D. (1985). Environmental protection in the zone of industrial animal husbandry. Moscow:
Rosselkhozizdat

Further resources for teachers

1. Donnik, .M., Shkuratova, I.A. and Vereshchak, N.A. (2006). Ecological monitoring of the health of productive
animals in the conditions of the Middle Urals. Sat. scientific report Int. symp. "Agroecological safety in the conditions of
technogenesis”, 1, 180-186.

2. Topuria, G.M. (2006). The quality of livestock products in the conditions of anthropogenic pollution of the
environment. Sat. scientific report Int. symp. "Agroecological safety in the conditions of technogenesis", 1, 347-352.

3. Voroshilov,Yu.l. and Durdybaev, E.B. (1999). Livestock complexes and environmental protection. Moscow:

Agropromizdat
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5.8. )KNBOTHOBOACTBO M OKpYXaloLasi npupoaHas cpeaa

dopma obydeHus/ CamocTosiTensHasa paboTa — NoAgroToBka Hay4yHoOW cTaTby (Tesuca)
npenoaaBaHns:

KoHTaKTHble yachl | MuavenayansHas paboTa (Yachl) | 6
PaspaboTunku F. Zakirova

KpaTkoe onucaHue y4ye6HOM eauHULbI

Llenb y4yebHOM epuMHUUbL: W3Yy4YUTb pOMb KMBOTHOBOACTBA HAa CTAHOBMEHME arpo3KOCUCTEM
oKpyXarLlero mupa, paccmoTpeTb NpobnemHble BOMPOCH!, KacaTerbHO XMBOTHOBOACTBA B OTHOLUEHUM
9KOJIOrMYECKON CUTYaLMK, BIIUSTHUE U3MEHEHUS KINMMaTa Ha 300POBbE XXUBOTHbIX, NOMNOXUTENbHAst POnb U
HeraTMBHOE BO3ENCTBME XMBOTHOBOACTBA Ha OKPYXaIoLLYO cpeay.
O6ocHoBaHMe Bbibopa pOpMbI MNPOBEAEHMS 3aHATUS B paMkax nNpeacTaBNeHHOW TeMbl -
camoctosATenbHasa pabota obyvarowerocd. [lo pesynbtaTaMm NPOBEAEHHOTO CaMOCTOATENbHOro
nccnegoBaHva npegnaraeMon no nnaHy Tembl, 00yyaloWmMnecs 3HaKOMWUTCS, M3yvaeT U uccrnepyet 3Tu
npobnemMHble BOMPOCHI, AernaeT onpeaerieHHble pelleHns U BbiBOObl, KacaTenbHO 3TOW TeMbl, U rOTOBUT
Hay4Hyl0 CTaTblo NMMbO Te3nc AN NyGnukaumm unm BoICTYMEHWS HA CeEMUHapP-KOHMepeHumm.
AHHOTaumMa - Ha 3aHATMM OyayT paccMoTpeHbl BOMpochbl 06 3Korormyeckux npobnemax B
XvnBOTHOBOACTBE. bydeTr n3ydyeHO BO3OeNCTBME TEXHOrEHHbIX (DAKTOPOB HAa CEerbCKOXO3SMCTBEHHbIX
XMBOTHBIX NPV BEAEHWM XUBOTHOBOACTBA B 3KOJOrMYeckM HebnarononyyHblx permoHax. PaccmoTpeHbl
aKornornyeckme npobnemsl, Bbi3biIBaEMble KOHLLEHTPaLMUEN XMBOTHOBOACTBA.
CopepxaHue
1. Ponb XMBOTHOBOACTBA B cOXpaHeHun ©OuopasHoobpasnss u reHeTUYEecKMX pecypcoB Ans
NPOM3BOACTBA NPOAOBOMLCTBUS U BEAEHNS CEMNbCKOro X03AMNCTBA.
2. BrnusHWe n3amMeHeHus KnMMaTa Ha 300POBbE XXUBOTHbIX.
3. HeratuBHOe BO3aeNCTBME XMBOTHOBOACTBA Ha OKPYXKaIOLWYI0 cpedy. JKonornyeckme npodnemsi,
Bbl3blBaeMble KOHLEHTpaLuen X1MBOTHOBOACTBA.
4. CaHuTapHo-cTpouTenbHble TpebGoBaHWA MNpU pasMelLeHWU XMBOTHOBOAYECKUX MpeanpusaTui.
O6e33apaxuBaHve 1 yTunm3awms XMBOTHOBOAYECKMX OTXOA0B.

Ilutepatypa/goctynHblie pecypchbl Ana CTyAeHTOB

1. Yepnukos, B.A. n Yekepec, A.W. (2000). Aepoakonozusi. Mocksa: Konoc

2. bakynos, W.A., KokypuH, B.A. n Kotnspos, B.M. (1988). Ob6es3apaxugaHue HaBO3HbIX CMOKO8 8
YCI108USIX NPOMbIWIEHHO20 XugomHosodcmea. Mocksa: Pocarponpomusaar

3. bapanHukos, B.[. (1985). OxpaHa okpyxatoujeli cpedbl 8 30He MPOMbILUIEHHO20 XUBOMHOB0OCMEa.
Mocksa: Poccenbxosusgar

dononHuTenbHbIe pecypchbl Ans npenogaBaTenemn

1. OoHHuk, V.M., WkypatoBa, N.A. n Bepewak, H.A. (2006). 3konornyeckuin MOHUTOPUHT 300POBbLS
NMPOOYKTUMBHBIX XMBOTHbIX B ycrnoBusix CpegHero VYpana. C6. Hayy. Ookn. Mexd. cumn.
«Azpoakoroauyeckasi 6e3onacHOCMb 8 yC08usiX mexHozeHe3a», 1, 180-186.

2. Tonypus, .M. (2006). KayecTBO nNpoAayKUMW >XMBOTHOBOACTBA B YCMOBUSAX  aHTPOMOreHHoro
3arpsaA3HeHus BHewHen cpefdbl. C6. Hayy. dokn. Mexd. cumn. «Azgpoakonoaudeckasi 6e3onacHocms 8
ycrosusix mexHoeeHe3a», 1, 347-352.

Bopowwunos, KO.U. n Oypabibaes, E.B. (1999). )KusomHogo0ueckue KOMIIEKChI U oXxpaHa OKpyxxarouiel
cpedsbl. MockBa: ArponpomusgaTt
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Literature — overall list / Jintepatypa - oowwmin cnmcok

Ne Subtopic 1 MoaTtema 1

11 Literature/ available resources for students JNlutepaTtypal/goctynHble pecypchbl Ans CTYyAeHTOB
I. Literary sources: |. JlutepatypHble UCTOYHUKN:
1. Budyko, M.l. (1980).Climate in the past and in | 1 Byaesiko, M.W. (1980). Knumam e npowrsnom u
the future. L.: Gidrometeoizdat. byoywem. J1.:-M'mpopomeTeonsaar.
2. Semenova, S.M. and other. (2012). Methods for | 2. CemeHoBa, C.M. n gp. (2012). MemoOdbi oueHKu
assessing the effects of climate change for | nocnedcmeutiusmeHeHusiknuMmamadnsaghuaudeckux U
physical and biological systems. Moscow: | 6uonoauyeckux cucmem. M.: FTmgpomeTeounsaar.
Gidrometeoizdat. 3. KopsyH, B.A. (2012). MUsmeHeHus knumama:
3. Korzun, V.A. (2012). Climate change: causes, | NpuYuHbl, MPO2HO3bl, 803MOXHbIe rocrnedcmeus Orns
forecasts, possible consequences for the world | muposol akoHomuku. Mocksa: UMOMO PAH.
economy. Moscow: IMEMO RAN. 4. CrynuH, [.10.(2020).BrusiHue u3MeHeHuUsi Ha
4. Stupin, D.Yu. (2020).The impact of change on | agpoakonozudeckue cucmemnl. CaHkT-lNeTepbypr:
agroecological systems. St. Petersburg: Lan. JaHb.
Further resources for teachers: HononHuTenbHblepecypcbignanpenogasartenen
1.Agriculture and climate change Challenges and | 1.Agriculture and climate change Challenges and
opportunities at the global and local level | opportunities at the global and local level Collaboration
Collaboration on Climate-Smart  Agriculture. | on Climate-Smart Agriculture. (2019) Rome: Food and
(2019) Rome: Food and Agriculture Organization | Agriculture Organization of the United Nations.
of the United Nations. 2.Dimeyeva, L., Sitpayeva, Gulnara, Sultanova, B.M.,
2. Dimeyeva, L., Sitpayeva, Gulnara, Sultanova, | Ussen, K. & Islamgulova, A.F. (2015). High-Altitude
B.M., Ussen, K. & Islamgulova, A.F. (2015). High- | Flora and Vegetation of Kazakhstan and Climate
Altitude Flora and Vegetation of Kazakhstan and | Change Impacts. 1-48. 10.1007/978-3-319-12859-7_1.
Climate Change Impacts. 1-48. 10.1007/978-3- | 3. Glantz, M. H. (2003). Climate Affairs: A Primer.
319-12859-7_1. Washington: Island Press.
3. Glantz, M. H. (2003). Climate Affairs: A Primer. | 4. Golosnoy, E., Esaulko, A., Belovolova, A,
Washington: Island Press. Ozheredova, A. (2019) Influence of methods and
4. Golosnoy, E., Esaulko, A., Belovolova, A., | technology of nitrogen fertilizer application in early
Ozheredova, A. (2019) Influence of methods and | spring fertilization on winter wheat productivity in arid
technology of nitrogen fertilizer application in early | zone of south of Russia. Engineering for Rural
spring fertilization on winter wheat productivity in | Development, 386-390.
arid zone of south of Russia.Engineering for Rural | 5.Hao, Jiming & Hu, Jingnan & Fu, Lixin. (2006).
Development, 386-390. Controlling vehicular emissions in Beijing during the
5Hao, Jiming & Hu, Jingnan & Fu, Lixin. (2006). | last decade. Transportation Research Part A: Policy
Controlling vehicular emissions in Beijing during | and Practice. 40. 639-651. 10.1016/j.tra.2005.11.005.
the last decade. Transportation Research Part A: | Il MepeyeHbaNeKTpoHHbIX6a3MpPeCYpPCOoB:
Policy and Practice. 40. 639-651. | www.isiknowledge.com:; WWW.SCOPUS.Com;
10.1016/j.tra.2005.11.005. https://elibrary.ru/; http://www.fao.org;
Il. List of electronic databases and resources: | http://www.mnr.gov.ru;
www.isiknowledge.com; www.scopus.com; | http://www.ecocom.ru/arhiv/ecocom/officinf.html;
https://elibrary.ru/; http://www.fao.org; | meteorf.ru
http://www.mnr.gov.ru;
http://www.ecocom.ru/arhiv/iecocom/officinf.html;
meteorf.ru

1.2. Literature / available resources for students INutepaTtypa/gocTynHblie pecypchbl ANA CTYAEHTOB
1. Paptsov, A.G. et al. (2015). Adaptation of | 1. MNanuos, A.lmv agp. (2015).Adanmayusi cenbCKo20
Agriculture in Russia to Global Climate Change. | xossticmea Poccuu K anobanbHbIM U3MEHEeHUSM
Moscow: VNIIESH knumama. Mocksa: BHUNICX
2. Impact of climate change on livestock | 2. BnusiHue U3MeHeHUsI Krnumama Ha
production, pasture management and adaptation | xueomHogodcmeo, nacmbuwHoe  xo3dlcmeo U
technologies for improvement and restoration of | adanmayuoHHble MexHoMo2uU M0 YIyHYWeHU U
degraded lands. (2019). Bishkek. goccmaHosneHuto deepaduposaHHbix 3emens. (2019).
3. Bryl, S.V. (2015). Adaptation of agriculture to | Buwkek.
global climate change. Nature Management, Ne 5, | 3. Bpbinb, C.B. (2015). Apantauuss CcenbCKOro
83-87. X039McTBa K rnobanbHOMYy W3MEHEHW Knumara.

lMpupodoobycmpoticmeo, Ne 5, 83-87.

Further resources for teachers
1. Kolomyts, E.G. (2003). Regional model of | lononHuTenbHbIE pecypchl AnA npenofasaTenemn
global changes in the natural environment. M.: | 1. Komombiy, 3.I'. (2003).PecuoHanbHasi Mooesb
Nauka. a2nobarnbHbIX U3MeHeHUl npupodHol cpeldbi. M.:
2. Ustimenko, E. A., Esaulko, A. N., Golosnoy, E. | Hayka.
V.,. Korostylev, S. A., Ageev, V. V., Sigida, M. S., | 2. YctumeHko, E. A., Ecaynko, A. H., lT'onocHon, E. B.,
Gromova, N. V., Ozheredova, A. Yu., Lobankova, | Kopoctbines, C. A., Arees, B. B., Cummga, M. C,,
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O.Yu, Grechishkina, Yu. A., Belovolova, A. A.
Voskoboynikov, A. V., Podkolzin, A. I., Sychev, V.
G., Kutsenko, A. A.&Oleynikov, A. Yu.(2019).
Programming crop yields. Stavropol: AGRUS.

3. Semenova S.M. et al. (2012). Methods for
assessing the effects of climate change on
physical and biological systems. Moscow:
Gidrometeoizdat.

4. Ageev, V. V., Esaulko, A. N., Sigida, M. S.
&Lobankova, O. Y. (2018).The backbone of
intensive agriculture - crop rotations, fertilization,
irrigation. Stavropol: AGRUS.

pomosa, H. B., Oxepeposa, A. lO., JlobaHkosa, O.
HO., [peuvwkuHa, K. W., Bbenosonosa, A. A,
BockobonHukos, A. B., MoakonauH, A. U., Cbiues, B. I,
KyueHko, A. A.&OnelHunkoB, A. 1O.
(2019).lpoepammuposaHue ypoxaes
CEe/1bCKOX0351ICMBEHHbIX CraBponons:
ArPyC

3. CemeHoBa C.M.n pgp. (2012). Memodbi oueHKu
rocrniedcmeuti U3MeHeHUs1 Kiiumama 0151 pu3uYecKux u
buonoaudyeckux cucmem. M.: T'magpomeTeonsaar.

4. AreeB, B. B., Ecaynko, A. H., Curmpa, M. C.
&JlobaHkoBa, O. 0. (2018). CmaHosol xpebem
UHMeHcusHo2o  3emnedenus -  cesoobopomsl,
ydobpeHue, opoweHue. CtaBpononb: ATPYC.

Kynbmyp.

13.

Literature/ available resources for students

1. Budyko, M.I. (1980).Climate in the past and in
the future. L.: Gidrometeoizdat.

2. Semenova, S.M. and other. (2012). Methods for
assessing the effects of climate change for
physical and biological systems. Moscow:
Gidrometeoizdat.

3. Food Security and Climate Change Report of
the High Level Panel on Food Security and
Nutrition of the Committee on World Food
Security.  (2012). Rome. Retrieved from:
www.fao.org/cfs/cfs-hipe.

4. Andrade, C. M. S. &Valentim, J. F. (2008).
Induced plant succession as a strategy to reclaim
degraded pastures in the Brazilian Amazon. In:
Proceedings of the XXI International Grassland
Congress and the VIII International Rangeland
Congress, Volumel, 726.

5. Behrendt, K. (2015). The value of modeling
botanical composition change in grasslands, The

23rd International Grassland Congress.
Sustainable use of Grassland Resources for
Forage Production, Biodiversity, and

Environmental Protection. New Delhi, India, ID:
374.

6. Carboni, M., Dengler, J., Mantilla-Contreras, J.,
Venn, S. &Torok, P. (2015). Conservation value,
management, and restoration of Europe's semi-
natural open landscapes. Hacquetia 14 (1), 5-17.
doi:10.1515/hack-2015-0017

Further resources for teachers

1. Chen, F., Xia, H. & Qin, X. J. (2019). Effect of
mixture sowing on biomass allocation in the
artificially-planted pastures, Southeastern
Tibetan.Journal of Mountain Science, 16 (1), 54-
63. d0i:10.1007/s11629-018-5062-7

2. Dospekhov, B. A. (1979). Methods of field trial
study. Moscow: Kolos(Ru).

3. Hammouda, R. F., Huguenin, J., Julien, L.
&Nedjraoui, D. (2019). Impact of agricultural
practices and some pastoral uses on vegetation in
Algerian steppe rangelands.Rangeland
Journal,41(2), 97-107. doi:10.1071/RJ18081

4. Tomilov,V. P. (2001). Experimental methods in
plant growing. Astana: Agro-Technical University,
106-107 (Ru).

5. Wu, N, Liu, A., Wang, Y., Li, L., Chao, L., & Liu,
G. (2019). An assessment framework for
grassland ecosystem health with consideration of
natural succession: A case study in Bayinxile,
China. Sustainability, 11 (4),

INntepaTtypal/goctynHblie pecypchbl Ans CTYAeHTOB
1. Budyko, M.I. (1980).Climate in the past and in the
future. L.: Gidrometeoizdat.

2. Semenova, S.M. and other. (2012). Methods for
assessing the effects of climate change for physical
and biological systems. Moscow: Gidrometeoizdat.

3. Food Security and Climate Change Report of the
High Level Panel on Food Security and Nutrition of the
Committee on World Food Security. (2012). Rome
www.fao.org/cfs/cfs-hipe.

4. Andrade, C. M. S. &Valentim, J. F. (2008). Induced

plant successionas a
strategytoreclaimdegradedpastures  in  theBrazilian
Amazon. In: Proceedings ofthe XXI International
GrasslandCongress and the VIII  International
RangelandCongress, Volumel, 726.

5. Behrendt, K. (2015). The
valueofmodelingbotanicalcompositionchange in

grasslands, The 23rd International GrasslandCongress.
SustainableuseofGrassland Resources
forForageProduction, Biodiversity, and Environmental
Protection. New Delhi, India, ID: 374.

6. Carboni, M., Dengler, J., Mantilla-Contreras, J.,
Venn, S. &Torék, P. (2015). Conservation value,
management, and restoration of Europe's semi-natural
open landscapes. Hacquetia 14 (1), 5-17.
doi:10.1515/hack-2015-0017

HdononHuTenbHbIE pecypchl ANs NpenogaBaTenen
1. Chen, F., Xia, H. &Qin, X. J. (2019). Effect of mixture
sowing on biomass allocation in the artificially-planted
pastures, Southeastern Tibetan. Journal of Mountain
Science, 16 (1), 54-63. d0i:10.1007/s11629-018-5062-
7

2. Dospekhov, B. A. (1979). Methods offieldtrialstudy.
Moscow: Kolos(Ru).

3. Hammouda, R. F., Huguenin, J., Julien, L.
&Nedjraoui, D. (2019). Impact of agricultural practices
and some pastoral uses on vegetation in Algerian
steppe rangelands. Rangeland Journal,41(2), 97-107.
doi:10.1071/RJ18081

4. Tomilov,V. P. (2001). Experimental methods in plant
growing. Astana: Agro-Technical University, 106-107
(Ru).

5. Wu, N., Liu, A., Wang, Y., Li, L., Chao, L., & Liu, G.

(2019). An assessment framework for grassland
ecosystem health with consideration of natural
succession: A case study in Bayinxile, China.

Sustainability, 11 (4), 1096.d0i:10.3390/su11041096
6. Zhang, J., Zuo, X., Yang, Y., Yue, X., Zhang, J., L,
P., Zhou, X., Lian, J., Liu, L. & He, Z. (2017). The

** %
* *
*
*

response of plant community functional traits in
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6. Zhang, J., Zuo, X., Yang, Y., Yue, X,, Zhang, J.,
La, P., Zhou, X., Lian, J., Liu, L. & He, Z. (2017).
The response of plant community functional traits
in different grasslands to enclosure and grazing in
Horgin sandy land.Transactions of the Chinese
Society of Agricultural Engineering,33 (24), 261-
268 (Ch). doi:10.11975/j.issn.1002-
6819.2017.24.034

7. Zhang, R., Wang, J. &Niu, S. (2021). Toward a
sustainable grazing management based on
biodiversity and ecosystem multifunctionality in dry
lands. Current Opinion in  Environmental
Sustainability, 48, 36-43.
https://library.kazatu.kz/index.php/ru/
https://clarivate.com/webofsciencegroup/solutions/
web-of-science-core-collection/
https://www.agrojournal.org/
https://www.chileanjar.cl/
https://www.sciencedirect.com/journal/journal-
of-integrative-agricultureJournal of Integrative
Agriculture

different grasslands to enclosure and grazing in Horgin
sandy land. Transactions of the Chinese Society of
Agricultural  Engineering,33 (24), 261-268 (Ch).
doi:10.11975/).issn.1002-6819.2017.24.034

7. Zhang, R., Wang, J. &Niu, S. (2021). Toward a
sustainablegrazingmanagementbased on biodiversity
and ecosystemmultifunctionality in drylands. Current
Opinion in Environmental Sustainability, 48, 36-43.
https://library.kazatu.kz/index.php/ru/
https://clarivate.com/webofsciencegroup/solutions/web-
of-science-core-collection/
https://www.agrojournal.org/

https://www.chileanjar.cl/
https://www.sciencedirect.com/journal/journal-of-
integrative-agricultureJournal of Integrative Agriculture

1.4 Literature/available resources for students INutepaTtypa/gocTynHbie pecypchl ans
1. Budyko, M.I. (1980). Climate in the past and the | AokTOpaHTOB 1 acnupaHToB
future. L.: Gidrometeoizdat. 1. bygbiko, M.W. (1980). Knumam e npowrnom u
2. Semenova S.M. et al.(2012). Methods for | 6ydywem. J1.: TngpomeTeonsaar.
assessing the effects of climate change on | 2. CemeHoBa C.M.u gp. (2012). Memodbi oueHKu
physical and biological systems. Moscow: | nocnedcmeull usmeHeHuUs Knumama O u3UYecKux u
Gidrometeoizdat, buonoauyeckux cucmem. M.: T'magpomeTeonsaar.
3. Paris Climate Conference (21st UNFCCC), | 3. Tlapwxkckas KoHdepeHums no knumaty (21-a
(2015). Retrieved from: KOH(pepeHUus, npoBogumass B pamkax PamodHown
https://unfccc.int/process-and- koHBeHUMn OOH 06 wn3meHeHun knumarta), 2015 r.
meetings/conferences/past-conferences/paris- MonyyeHo na: https://unfccc.int/process-and-
climate-change-conference-november-2015/paris- | meetings/conferences/past-conferences/paris-climate-
climate-change-conference-november-2015 change-conference-november-2015/paris-climate-

change-conference-november-2015
Additional resources for teachers HdononHutenbHbIe pecypchl AN npenogasaTenemn
1. Food Security and Climate Change. (2012). | 1. lNpogoBonbCTBEHHas 6e30MacHOCTb U U3MEHEHWe
Report of the High Level Panel on Food Security | knumata (2012). Ooknag Mpynnbl BEICOKOTO YPOBHS MO
and Nutrition of the Committee on World Food | npoooBOnbCTBEHHOW — 6€30macHOCTM U MUTAHMUIO
Security. Rome, Retrived from | Komuteta no  BCEMVMPHOMW  NPOAOBONBCTBEHHON
www.fao.org/cfs/cfs-hipe. ©6e3onacHocTw, Pum. MonyyeHo ns:
2. Loginov V.F. Climate change: trends, cycles, | www.fao.org/cfs/cfs-hipe.
pauses [Electronic resource]: monograph / V.F. | 2. JlornHos, B.®., Mukyukuin, B.C. (2017). NameHeHus
Loginov, V.S. Mikutsky. - Minsk.Retrieved from: | knumara: TpeHAbI, LMKIbI, naysbl.
https://e.lanbookcom/book/106670 / MuHck.[Nony4veHouns: https://e.lanbookcom/book/106670
3. Lipper, Leslie, McCarthy, Nancy, Zilberman, | /
David, Asfaw, Solomon&Giacomo Branca (2018). | 3. Lipper, Leslie, McCarthy, Nancy, Zilberman, David,
Climate Smart Agriculture Building Resilience to | Asfaw, Solomon&Giacomo Branca (2018). Climate
Climate Change. Switzerland: Springer. DOI | Smart Agriculture Building Resilience to Climate
10.1007/978-3-319-61194-5 Change. Switzerland: Springer. DOl 10.1007/978-3-
319-61194-5
1.5. Literature/ available resources for students INutepaTtypa/goctynHblie pecypchl ANA CTYAEHTOB

1. Grigoruk, V.V. & Klimov,E.V. (2016).
Development of organic agriculture in the world
and Kazakhstan. FAO.Retrieved from:
http://www.fao.org/3/a-i5454r.pdf

2. Levitan, L., Merwin, I. & Kovach, J. (1995).
Assessing the relative environmental impacts of
agricultural pesticides: the quest for a holistic
method. Agriculture, Ecosystems and
Environment. 55. 153-158.

3. Ibragimov, A.G. (2019).Environmental problems
of agriculture.Agricultural science. (4), 73-75.

Further resources for teachers

1. lpuropyk, B.B., Knumos, E.B. (2016).Passutue
OpraHM4YecKkoro CenbCKOro X03AWcTBa B MUpe U
KasaxctaHe.®AO. MonyueHo n3:
http://www.fao.org/3/a-i5454r.pdf

2. Levitan, L., Merwin, I. & Kovach, J. (1995).
Assessing the relative environmental impacts of

agricultural pesticides: the quest for a holistic method.
Agriculture, Ecosystems and Environment. 55. 153-
158.

3. Nbparumos, A.l'. (2019). Bkonornyeckue npobnemsl
CenbCcKoro xo3ancTea.AepapHas Hayka. (4), 73-75.
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https://library.kazatu.kz/index.php/ru/
https://clarivate.com/webofsciencegroup/solutions/web-of-science-core-collection/
https://clarivate.com/webofsciencegroup/solutions/web-of-science-core-collection/
https://www.agrojournal.org/
https://www.chileanjar.cl/
https://www.sciencedirect.com/journal/journal-of-integrative-agriculture
https://www.sciencedirect.com/journal/journal-of-integrative-agriculture
https://www.sciencedirect.com/journal/journal-of-integrative-agriculture
https://www.sciencedirect.com/journal/journal-of-integrative-agriculture
https://library.kazatu.kz/index.php/ru/
https://clarivate.com/webofsciencegroup/solutions/web-of-science-core-collection/
https://clarivate.com/webofsciencegroup/solutions/web-of-science-core-collection/
https://www.agrojournal.org/
https://www.chileanjar.cl/
https://www.sciencedirect.com/journal/journal-of-integrative-agriculture
https://www.sciencedirect.com/journal/journal-of-integrative-agriculture
https://www.sciencedirect.com/journal/journal-of-integrative-agriculture
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
http://www.fao.org/cfs/cfs-hlpe
https://e.lanbookcom/book/106670%20/
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
http://www.fao.org/cfs/cfs-hlpe
https://e.lanbookcom/book/106670%20/
https://e.lanbookcom/book/106670%20/
http://www.fao.org/3/a-i5454r.pdf
http://www.fao.org/3/a-i5454r.pdf
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1. Scientific library of KazNAIU
http://library.kaznau.kz/

2. Scientific library WKATU of the Zhangir Khan
http://library.wkau.kz/

3. National Library of the Republic of Kazakhstan
https://www.nlrk.kz/

4. Unified Electronic Library http://www.elibrary.kz/

1. Hay4Has 6ubnuoTteka KasHANY
http://library.kaznau.kz/

2. Hay4yHas 6ubnuoteka 3KATY wum. XKaHrup xaHa
http://library.wkau.kz/

3. HaumonanbHas 6ubnuoteka Pecnybnukn KasaxctaH
https://www.nlrk.kz/
4. EnvHas

http://www.elibrary.kz/

3NEeKTpOoHHas 6ubnunoteka

1.6. Literature/ available resources for students INutepaTtypa/aoctynHbiepecypcblAnACTyAEHTOB
1. Food Security and Climate Change. (2012). | 1. Food Security and Climate Change. (2012). Report
Report of the High Level Panel on Food Security | of the High Level Panel on Food Security and Nutrition
and Nutrition of the Committee on World Food | of the Committee on World Food Security. Rome,
Security. Rome, Retrived from | Retrived from www.fao.org/cfs/cfs-hlpe.
www.fao.org/cfs/cfs-hipe. 2. Journal of the World Meteorological Organization.
2. Journal of the World Meteorological | (2018). Volume 67 (2)
Organization. (2018). Volume 67 (2). Additional Literature:
Additional Literature: 3. Loginov, V.F. &Mikutsky, V.S. (2017). Climate
3. Loginov, V.F.&Mikutsky, V.S. (2017). Climate | change: trends, cycles, pauses. Minsk. Retrieved from:
change: trends, cycles, pauses. Minsk. Retrieved | https://e.lanbookcom/book/106670 /
from: https://e.lanbookcom/book/106670 / 4. Paris Climate Conference (21st UNFCCC), (2015).
4. Paris Climate Conference (21st UNFCCC), | Retrieved from:
(2015). Retrieved from: https://unfccc.int/process-and-
https://unfccc.int/process-and- meetings/conferences/past-conferences/paris-climate-
meetings/conferences/past-conferences/paris- change-conference-november-2015/paris-climate-
climate-change-conference-november-2015/paris- | change-conference-november-2015
climate-change-conference-november-2015 HdononHuTenbHbIE pecypchl ANs npenogasaTenemn
Further resources for teachers WWW.SCOpUS.com
1. www.scopus.com https://elibrary.ru/
2. https://elibrary.ru/ http://www.fao.org
3. http://www.fao.org OneKTpoHHO-OMbnmnoTeuHas cucrema KMagaTtenbcrea
4. 3neKkTpoHHO-6mnbnmoteyHas cuctema | «MHdpa-M (https://znanium.com)
MapatensctBa «MHdpa-M (https://znanium.com) OnekTpoHHO-6MbnmnoTeyHas cuctema W3paTtenbcTBa
5. OnekTpoHHO-OMGnmMoTeyHas cuctema | «JlaHb» (https://e.lanbook.com)
MapatenbctBa «Jlanb» (https://e.lanbook.com) OnekTpoHHO-6MbnmnoTeyHas cuctema W3pgaTtenbcTBa
6. OnekTpoHHO-6MGNMoTeYHas cuctema | «HOpant» (https://biblio-online.com)
MN3paTtenbcTtBa «HKOpanT» (https://biblio- | 3nNeKTPOHHbIN nepunogunyeckni CNpaBOYHUNK
online.com) (https://www.garant.ru)
7. OneKTPOHHbLI nepuoamMyeckuii  cnpaBoyHMK | PecnybnvkaHckas MeXBY30BcCKast 3NEeKTPOHHas
(https://www.garant.ru) oubnunoteka (http://rmebrk.kz/
8. PecnybnukaHckas MeXBY30BCKas
anekTpoHHas 6ubnuoTteka (http://rmebrk.kz/)

1.7. Literature/ available resources for students INuTtepaTtypal/gocTynHblie pecypchbl ANs CTYyAeHTOB

1. Antonov, S. A. et al. (2018). Assessment of the
development of water erosion processes on the
territory of agricultural landscapes of the Stavropol
territory and their impact on productivity. Retrieved
from:https://www.elibrary.ru/item.asp?id=3490074

1. AnToHOB, C.A. n pgp. (2018). OueHka paszsumus
npouyeccos B0OHOU  3pO3uUU Ha  Meppumopuu
aeponaHOwagpmos CmaspornonbCKo2o Kpasi U Ux
enusHUe Ha  npodykmueHocmb. [lonyyeHo  u3:
https://www.elibrary.ru/item.asp?id=34900745/

5/

2. Esaulko, A. N. et al. (2016). Geographical
network of experiments with fertilizers in the
Stavropol territory: state and prospects. Retrieved
from:https://www.elibrary.ru/item.asp?id=3013221
o/

3. Esaulko, A.N. et al. (2020) The effectiveness of
nitrogen fertilizers and nutrition systems for the
winter wheat cultivation using no-till technology in
the Stavropol territory arid zone. Retrieved from:
https://www.elibrary.ru/item.asp?id=43969170/
Further resources for teachers

1. Information database of the project "Russian
Science Citation Index" in the Scientific Electronic
Library Elibrary.ru. Retrieved from:
https://elibrary.ru/project_risc.asp/

2. Ageev, V.V., Esaulko, A.N., Sigida, M.S.,
Lobankova, O.Yu. (2018). Stanovoy ridge of

2. Ecaynko, A.H. u gp. (2016). lNeoepaghuyeckas cemb
onbimog ¢ ydobpeHusimMu 8 CmasporofibCKOM Kpae:
cocmosiHue U nepcriekmuebl.  [lony4yeHo  u13:
https://www.elibrary.ru/item.asp?id=30132210/

3. Esaulko, A.N. etal. (2020) The effectiveness of
nitrogen fertilizers and nutrition systems for the winter
wheat cultivation using no-till technology in the
Stavropol territory arid zone. [lonyyeHo wu3:
https://www.elibrary.ru/item.asp?id=43969170/
HdononHuTenbHbIE pecypchl ANsl NpenogaBaTenemn
1. WHdopmaumoHHas 6asa  gaHHbIX  npoekTa
"POCCUMNCKMIA  WHAEKC Hay4yHOro uuTMpoBaHus" B
HayuHoii  anekTpoHHon  6ubnuoteke  Elibrary.ru.
MonyyeHo n3: https://elibrary.ru/project risc.asp/

2. Arees, B.B., Ecaynko, AH., Curmpa M.C.,
JlobaHkoBa O.}0. (2018). CmaHosoli  xpebem
UHMeHcUsHo20  3emneldenusi -  €egsoobopomeol,

ydobpeHue, opoweHue. Ctasponons: ATPYC.
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https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
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https://elibrary.ru/
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https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
http://www.scopus.com/
https://elibrary.ru/
http://www.fao.org/
https://znanium.com/
https://e.lanbook.com/
https://biblio-online.com/
https://www.garant.ru/
http://rmebrk.kz/
https://www.elibrary.ru/item.asp?id=34900745/
https://www.elibrary.ru/item.asp?id=34900745/
https://www.elibrary.ru/item.asp?id=30132210/
https://www.elibrary.ru/item.asp?id=30132210/
https://www.elibrary.ru/item.asp?id=43969170/
https://elibrary.ru/project_risc.asp
https://www.elibrary.ru/item.asp?id=34900745/
https://www.elibrary.ru/item.asp?id=30132210/
https://www.elibrary.ru/item.asp?id=43969170/
https://elibrary.ru/project_risc.asp/
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intensive  agriculture-crop  rotation, fertilizer,

irrigation. Stavropol: AGRUS.

1.8 Literature/ available resources for students INutepartypa / gocTynHble pecypchbl Ansi CTYAEeHTOB
1. Zavyalov, D.V. (2014). Indicators of sustainable | 4. 3aBbsnos, 0.B. (2014). NHgmkaTopbl YCTONYMBOTO
development of the agro-industrial complex. | passuTus arponpoMbILLIIEHHOIO KoMMsiekca.
Modern competition, 6 (48), p. 59-68. CospemeHHas KOHKypeHuus, 6 (48), c. 59-68.
2. Tarasova, N.P., Kruchina, E.B. (2006). Indices | 5. Tapacoea, H.l., KpyuuHa E.B. (2006). NHaekcul n
and indicators of sustainable development. | uHAMKaTOPbLlI YCTOMYMBOTO PasBUTUS.  YCTOWYMBOE
Sustainable Development: Nature-Society-Human, | passutne: [Mpupopa-Obuectso-Henosek, Tom.ll, c.
Vol. Il, p. 127-144. 127-144.
3. Shutov, V.V. (2008). Modeling sustainable | 6. Lytos, B.B. (2008). MogenvpoBaHue ycTON4MBOro
development of agriculture: an institutional- | pasBUTUS CENbCKOrO XO3ANCTBA: WHCTUTYLMOHANbHO-
natural-scientific approach Development of the | ectecTtBeHHOHay4HbIM noaxoa.Pazsumue AlK, 32 (89),
agro-industrial complex, 32 (89), 69-78. 69-78.
Furtherresourcesforteachers
1. Imadi, Sameen, Shazadi, Kanwal, Gul, | lononHuTenbHbIe pecypchbl Ans npenogaBatenen
Alvina & Hakeem, Khalid. (2015). Sustainable | 1. Imadi, Sameen, Shazadi, Kanwal, Gul, Alvina
Crop Production System. 10.1007/978-3-319- | &Hakeem, Khalid. (2015). Sustainable Crop Production
27455-3_6. System. 10.1007/978-3-319-27455-3_6
2. Belostotsky, A. A., (2015). Sustainable | 2. Benoctoukun, A. A., (2015). YcTonumBoe passutue
development of the Livestock Industry. Voprosy | oTpacnu >XuBOTHOBOACTBA. Bonpocsbl 3KOHOMUKU U
ekonomiki i prava. Ne10 (88), 108-111 npasa. Ne10 (88), 108-111
3. UN Sustainable Development Goals and | 3. Uenu yctonumsoro passutns OOH wn Poccus.
Russia. Retrieved from: 11068.pdf (ac.gov.ru) Mony4yeHo n3: 11068.pdf (ac.gov.ru)
4. Strategy for sustainable development of | 4. CrtpaTterus ycCTOMYMBOrO pasBUTUS  CEMbCKUX
rural areas of the Russian Federation for the | Tepputopuin Poccuickon depepauum Ha nepuog Oo
period up to 2030. Retrieved from: Microsoft Word | 2030 roga. MonydeHo u3: Microsoft Word - s1-76.doc
- 51-76.doc (mcx-consult.ru) (mcx-consult.ru)

1.9 Literature/ available resources for students INutepaTtypal/goctynHble pecypchbl Ans CTYyAeHTOB

1. Budyko, M.I. (1980). Climate in the past and
the future. L.: Gidrometeoizdat.

2. Semenova, S.M. et al. (2012)Methods for
assessing the effects of climate change for
physical and biological systems. Moscow:
Gidrometeoizdat.

3. Food Security and Climate Change. (2012).
Report of the High Level Panel on Food Security
and Nutrition of the Committee on World Food

1. Budyko, M.I. (1980). Climate in the past and the
future. L.: Gidrometeoizdat.

2. Semenova, S.M. et al. (2012) Methods for assessing
the effects of climate change for physical and biological
systems. Moscow: Gidrometeoizdat.

3. Food Security and Climate Change. (2012). Report
of the High Level Panel on Food Security and Nutrition
of the Committee on World Food Security. Rome,
Retrived from www.fao.org/cfs/cfs-hlpe.

Security. Rome, Retrived from | 4. Journal of the World Meteorological Organization.
www.fao.org/cfs/cfs-hipe. Volume 67 (2) - 2018.
4. Journal of the World Meteorological | 5. Loginov, V.F. & Mikutsky, V.S. (2017). Climate

Organization. Volume 67 (2) - 2018.

5.Loginov, V.F. & Mikutsky, V.S. (2017). Climate
change: trends, cycles, pauses. Minsk. Retrieved
from: https://e.lanbookcom/book/106670 /

6. Paris Climate Conference (21st UNFCCC),
(2015). Retrieved from:
https://unfccc.int/process-and-
meetings/conferences/past-conferences/paris-

change: trends, cycles, pauses. Minsk. Retrieved from:
https://e.lanbookcom/book/106670 /

6. Paris Climate Conference (21st UNFCCC), (2015).
Retrieved from:

https://unfccc.int/process-and-
meetings/conferences/past-conferences/paris-climate-
change-conference-november-2015/paris-climate-
change-conference-november-2015

climate-change-conference-november-2015/paris-
climate-change-conference-november-2015

Further resources for teachers

1. Chen, F., Xia, H. &Qin, X. J. (2019). Effect of
mixture sowing on biomass allocation in the
artificially-planted pastures, Southeastern
Tibetan.Journal of Mountain Science, 16 (1), 54-
63. d0i:10.1007/s11629-018-5062-7

2. Dospekhov, B. A. (1979).
offieldtrialstudy. Moscow,Kolos(Ru).

3. Hammouda, R. F., Huguenin, J., Julien, L.
&Nedjraoui, D. (2019). Impact of agricultural
practices and some pastoral uses on vegetation in
Algerian steppe rangelands.Rangeland
Journal,41(2), 97-107. doi:10.1071/RJ18081

4. Tomilov, V. P. (2001). Experimental methods in

Methods

HononHuTenbHble pecypchbl ANA NpenoaaBaTenemn
1. Chen, F., Xia, H. &Qin, X. J. (2019). Effect of mixture
sowing on biomass allocation in the artificially-planted
pastures, Southeastern Tibetan.Journal of Mountain
Science, 16 (1), 54-63. doi:10.1007/s11629-018-5062-
7

2. Dospekhov, B. A. (1979). Methods offieldtrialstudy.
Moscow: Kolos.

3. Hammouda, R. F., Huguenin, J., Julien, L.
&Nedjraoui, D. (2019). Impact of agricultural practices
and some pastoral uses on vegetation in Algerian
steppe rangelands.Rangeland Journal,41(2), 97-107.
doi:10.1071/RJ18081

4. Tomilov,V. P. (2001). Experimental methods in plant
growing. Astana: Agro-Technical University, 106-107
(Ru).
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https://ac.gov.ru/files/publication/a/11068.pdf
http://mcx-consult.ru/d/77622/d/strategiya_razvitiya_selskikh_territoriy_rf_do_2030_goda.pdf
http://mcx-consult.ru/d/77622/d/strategiya_razvitiya_selskikh_territoriy_rf_do_2030_goda.pdf
https://ac.gov.ru/files/publication/a/11068.pdf
http://mcx-consult.ru/d/77622/d/strategiya_razvitiya_selskikh_territoriy_rf_do_2030_goda.pdf
http://mcx-consult.ru/d/77622/d/strategiya_razvitiya_selskikh_territoriy_rf_do_2030_goda.pdf
http://www.fao.org/cfs/cfs-hlpe
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
https://doi.org/10.1007/s11629-018-5062-7
http://www.fao.org/cfs/cfs-hlpe
https://e.lanbookcom/book/106670%20/
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/paris-climate-change-conference-november-2015
https://doi.org/10.1007/s11629-018-5062-7
https://doi.org/10.1007/s11629-018-5062-7
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plant growing. Astana: Agro-Technical University,
106-107 (Ru).

5. Wu, N, Liu, A., Wang, Y., Li, L., Chao, L., & Liu,
G. (2019). An assessment framework for
grassland ecosystem health with consideration of
natural succession: A case study in Bayinxile,
China. Sustainability, 11 4,
1096.d0i:10.3390/su11041096

6. Zhang, J., Zuo, X., Yang, Y., Yue, X,, Zhang, J.,
L4, P., Zhou, X., Lian, J., Liu, L. & He, Z. (2017).
The response of plant community functional traits
in different grasslands to enclosure and grazing in
Horgin sandy land.Transactions of the Chinese
Society of Agricultural Engineering,33 (24), 261-
268 (Ch). doi:10.11975/).issn.1002-
6819.2017.24.034

7. Zhang, R., Wang, J. &Niu, S. (2021). Toward a
sustainablegrazingmanagementbased on
biodiversity and ecosystemmultifunctionality in
drylands. Current Opinion in Environmental
Sustainability, 48, 36-43.
https://library.kazatu.kz/index.php/ru/
https://clarivate.com/webofsciencegroup/solutions/

5. Wu, N., Liu, A., Wang, Y., Li, L., Chao, L., & Liu, G.

(2019). An assessment framework for grassland
ecosystem health with consideration of natural
succession: A case study in Bayinxile, China.

Sustainability, 11 (4), 1096.d0i:10.3390/su11041096

6. Zhang, J., Zuo, X., Yang, Y., Yue, X., Zhang, J., L,
P., Zhou, X., Lian, J., Liu, L. & He, Z. (2017). The
response of plant community functional traits in
different grasslands to enclosure and grazing in Horgin
sandy land.Transactions of the Chinese Society of
Agricultural  Engineering,33  (24), 261-268 (Ch).
doi:10.11975/).issn.1002-6819.2017.24.034

7. Zhang, R., Wang, J. &Niu, S. (2021). Toward a
sustainablegrazingmanagementbased on biodiversity
and ecosystemmultifunctionality in drylands. Current
Opinion in Environmental Sustainability, 48, 36-43.
https://library.kazatu.kz/index.php/ru/
https://clarivate.com/webofsciencegroup/solutions/web-
of-science-core-collection/
https://www.agrojournal.org/

https://www.chileanjar.cl/
https://www.sciencedirect.com/journal/journal-of-
integrative-agricultureJournal of Integrative Agriculture

web-of-science-core-collection/
https://www.agrojournal.org/
https://www.chileanjar.cl/
https://Iwww.sciencedirect.com/journal/journal-
of-integrative-agricultureJournal of Integrative
Agriculture
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Subtopic 2 MoaTtema 2
2.1. Literature/available resources for students INutepaTtypa/gocTynHbie pecypchl ANA CTYAEHTOB
Basic Literature: I. NutepaTtypHble NCTOYHUKU:
5.Declaration of the World Summit on Food | OcHoBHas nuTepaTypa:
Security (2009). Adopted at the World Summit on | 1.[eknapauus BcemupHoro cammuTta no
Food Security, Rome. npoaoBonbCTBEHHON 6Ge3onacHoctu (2009). lMpuHsTa
6. Motoshkina, M. A.&Ayusheeva, D. M. (2019). | Ha BcemupHOM cammuTe MO MNPOAOBONLCTBEHHON
Climate change, climate formation: teaching aid | 6e3onacHoctu, Pum.
for students studying in the field of training | 2. MotowknHa, M. A., Awweesa, O. M. (2019).
05.03.06 Ecology and nature management, | M3meHeHusiknumama, KrnumamoobpasosaHue: y4ebHo-
05.03.02 Geography. Ulan-Ude: Publishing house | meTtognyeckoe nocobne pans  obyyawowmxcs Mo
of the Buryat State University. HanpaBnexnuam nogrotoekm 05.03.06 Okonorns u
7.Loginov, V.F. & Mikutsky, V.S. (2017). Climate | npupogononb3oBaHue, 05.03.02 [eorpadwus. YnaH-
change: trends, cycles, pauses. Minsk. Retrieved | Yaa: N3g-Bo BypsATtckoro roc. yH-Ta.
from: https://e.lanbookcom/book/106670 / 3. NoruHos, B.®., Mukyukuir, B.C. (2017). MameHeHuns
8. Conventionabout food assistance KnumarTa: TpeHAbI, LMKIbI, naysbl.
Retrieved from: | MuHck.[NonyyeHouns:https://e.lanbookcom/book/106670
http://docs.cntd.ru/document/499077683 /
4. Conventionabout Food assistance. Retrieved from:
Further resources for teachers http://docs.cntd.ru/document/499077683
WWW.SCOpUS.com
https://elibrary.ru/ [dononHuTenbHbIe pecypchl ANA npenoagaBaTenen
http://www.fao.org WWW.SCOpUS.com
Infra-M Publishing House electronic library system | https://elibrary.ru/
(https://znanium.com) http://www.fao.org
Electronic library system of "Lan" Publishing | SnektpoHHo-6ubnuoteyHas cuctema Wspatenbctsa
House (https://e.lanbook.com) «MHbpa-M (https://znanium.com)
Electronic library system of "Yureit" Publishing | SnekTpoHHo-6ubnuoteyHas cuctema Wspatenbctsa
House (https://biblio-online.com) «JlaHb» (https://e.lanbook.com)
Electronic periodic directory | OnekTpoHHO-6MbnnoTedHas cuctema WsgatenbcTBa
(https://www.garant.ru) «HOpanty» (https://biblio-online.com)
OnNEeKTPOHHbIN nepunoguyeckni CNpaBOYHUK
(https://www.garant.ru)
2.2 Literature/available resources for students INutepaTtypa/gocTynHbie pecypchbl ans
1. Kundius V. A. (2013). Economics of | pokTopaHTOB U acnupaHToB
agroindustrial complex: textbook for the system of | 1.  Kynguyc, B. A. (2013). OKOoHOMUKa
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https://library.kazatu.kz/index.php/ru/
https://clarivate.com/webofsciencegroup/solutions/web-of-science-core-collection/
https://clarivate.com/webofsciencegroup/solutions/web-of-science-core-collection/
https://www.agrojournal.org/
https://www.chileanjar.cl/
https://www.sciencedirect.com/journal/journal-of-integrative-agriculture
https://www.sciencedirect.com/journal/journal-of-integrative-agriculture
https://www.sciencedirect.com/journal/journal-of-integrative-agriculture
https://www.sciencedirect.com/journal/journal-of-integrative-agriculture
https://library.kazatu.kz/index.php/ru/
https://clarivate.com/webofsciencegroup/solutions/web-of-science-core-collection/
https://clarivate.com/webofsciencegroup/solutions/web-of-science-core-collection/
https://www.agrojournal.org/
https://www.chileanjar.cl/
https://www.sciencedirect.com/journal/journal-of-integrative-agriculture
https://www.sciencedirect.com/journal/journal-of-integrative-agriculture
https://www.sciencedirect.com/journal/journal-of-integrative-agriculture
https://e.lanbookcom/book/106670%20/
http://docs.cntd.ru/document/499077683
http://www.scopus.com/
https://elibrary.ru/
http://www.fao.org/
https://znanium.com/
https://e.lanbook.com/
https://biblio-online.com/
https://www.garant.ru/
https://e.lanbookcom/book/106670%20/
https://e.lanbookcom/book/106670%20/
http://docs.cntd.ru/document/499077683
http://www.scopus.com/
https://elibrary.ru/
http://www.fao.org/
https://znanium.com/
https://e.lanbook.com/
https://biblio-online.com/
https://www.garant.ru/
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additional professional education. suppl. Ministry
of Agriculture of the Russian Federation. M.:
Knorus. 540 p. ISBN 978-5-406-00192-9 UDK
333s

2. Tretiak, L.A., Belkina, N.S., Likhovtseva, E.A.
(2015). Economics of agricultural organization.
Textbook, 2nd ed. M.: ITK Dashkov and K. 396 p.
ISBN: 978-5-394-01490-1

3. Nechaev V.., Artemova E.l., Belova L.A.
(2010). Economics of Agriculture. textbook. M.:
KolosS. 383 p. ISBN 978-5-9532-0759-1 34

Further resources for teachers

4. Kovalenko N.Y., Sorokin V.S., Orekhov
S.A. (2008).  Agricultural Economics. Textbook.
Moscow: KolosS. 208 p. ISBN 978-5-9532-0693-
8

5. Minakov I. A., Minakov A., Smirnov G.
E., Kastornov N. P. (2006). Economics of
agriculture. Textbook. M. : KolosS. 288 p. ISBN 5-
9532-0394-2

Kuznetsov N. I. (2011). Agricultural Economics.
Textbook. Saratov: FGOU VPO "Saratov GAU".
176 c. ISBN 978- 5-7011-0707-4

a2porpoMbIWIIeHHO20 KoMriiiekca. y4vebHoe nocobuve
ans cuctemol gon. npod. o6pasosanus; gon. MCX Po.

M.: Kvopyc. 540 c. ISBN 978-5-406-00192-9 Y[IOK
333C

2. Tpetbsik, JI.A., benkuHa, H.C., JluxoBueBa, E.A.
(2015). OKOHOMUKa  cenbCKoXo35licmeeHHoU
opeaHu3ayuu. YdyebHoe nocobue, 2-e unsg. M.: UTK

Oawkos n K. 396 c. ISBN: 978-5-394-01490-1

3. HeuaeB, B. WN. (2010). 3koHOMuKa cenbCKO20
xossaticmea. YyebHuk. M.: KonocC. 383 c. ISBN 978-5-
9532-0759-1 34

HdononHuTenbHbIe pecypchl ANs NpenogaBaTenemn
1. KoeaneHko, H. A., CopokuH B. C., Opexoe C. A.
(2008). 3koHOMuKa cenbckoz20 xo3slcmea. YUYeOHUK.
M. : KonocC. 208 c. ISBN 978-5-9532-0693-8

2. MuHakos, U . A., CmupHos, I. E., KactopHos, H. T.
(2006). 3koHOMUKa cenbcKko2o xo3sticmea. Y4YeOHuK.
M. : KonocC. 288 c. ISBN 5-9532-0394-2

3. KysHeuos, H. U. (2011). OkoHomuka cerbCcKko2o
xossaticmea. y4ebHoe nocobue. peg. tO. A. Mepkynos.
- CapatoB : OOy BINO "Capatosckunn T'AY". 176 c.
ISBN 978- 5-7011-0707-4

23 Literature/available resources for students INntepaTtypal/goctynHblie pecypchbl Ans CTYAeHTOB
1. Vishnyakov, Ya.D., Radaev, N.N. (2008). | 1. BuwHskos, A.0., Pagaes, H.H. (2008). O6wasa
General Theory of Risks: Textbook for Students of | meopusi puckos: yueb.nocobue 0nsi cmyd. ebicwi. y4eb.
Higher Education Institutions. 2nd ed. Moscow: | 3agedeHuli. 2-e u3g., ncnp. M.: N3pgatenbcknii LeHTp
Academia Publishing Center. 368 p. «Akagemusy». 368 c.
2. Shvandar, V.A. (2002) Risks in Economics. | 2. Tanman, JI.H. (2002). Pucku 8 3koHOMUKe: y4ebHoe
Textbook for High Schools. MOSCOW: UNITY- | nocobue dns sy3oe. M.: KOHUTWN-OAHA. 380 c.
DANA. 380 p. 3. Tutosuy, A.A. (2011). MeHeOdxmeHm pucka u
3. Titovich, A.A. (2011). Risk and Insurance | cmpaxosaHus. = y4ebHoe  nocobue. 2-e  u3g.
Management. Textbook. 2d amend edition. | ncnp. MuHck: Beicw. wk. 287 c.
Minsk: Vysshe. shkola. 287 p.

HononHuTenbHble pecypchbl ANA npenoaaBaTenemn

Further resources for teachers 1. WankuH A.C., WankuH B.A. (2012). 3koHomuyveckue
1. Shapkin A.S., Shapkin V.A. (2012). Economic | u ¢uHaHcosble pucku. OueHka, ynpasrneHue,
and financial risks. Evaluation, Management and | nopmapenb uHeecmuyul. 8- n3g. M.: N3paTtenbcko-
Portfolio Investment. 8th ed. M.: Publishing and | Toprosas kopnopaums «[dawkos n K'». 544 c.
Trading Corporation "Dashkov and K™. 544 p. 2. bangnH K.B., Bopo6eeB C.H. (2012). Ynpaenerue
2. Baldin K.V., Vorobiev S.N. (2012). Risk | puckamu: yyebHoe nocobue Onsi cmyOeHmo8 8y308,
Management: Textbook for Students of Higher | obywarowuxcs no crneyuansHOCMAM 3KOHOMUKU U
Education Institutions Studying in Economics and | ynpasneHus (060000). M.: OHUTUOAHA. 511 c.
Management (060000). MOSCOW: UNITED | 3. HukoHoB B. (2009).  YnpaeneHue puckamu: Kak
NATIONS. 511 p. bonbwe 3apabambigamb u MeHbwe mepsamb. M.:
3. Nikonov V. (2009). Risk Management: How to | AnbnuHa Mabnuweps. 285 c¢. [lonyyeHo u3:
earn more and lose less. M.: Alpina Publishers. | http://www.bibliorossica.com/book.html?currBookld=96
285 p. received from: | 83&In=ru&search_query
http://www.bibliorossica.com/book.html?currBookl | 4. MwuHkoBa E.C. (2007). YnpaeneH4yeckas
d=9683&In=ru&search_query puckornozausi. y4ebHoe nocobuve. KanvHuHrpag: Msg-so
4. Minkova, E.S. (2007). Management riskology. | PT'Y uMm. n. KaHTa. Mony4eHo n3:
textbook. Kaliningrad: Publishing house of | http://www.bibliorossica.com/book.html?currBookld=76
Russian State University named after I. Kant. | 49&In=ru&search query
received from:
http://www.bibliorossica.com/book.html?currBookl
d=7649&In=ru&search_query.

2.4 Literature/ available resources for students INutepaTtypa / fOoCTynHbIE pecypchl ANA CTYAEHTOB

1. Vartanova, M.L. (2016). The main directions of
ensuring food security in the Russian Federation.
Regional problems of economic transformation,
no. 5, p. 29-39.

2. Bagretsov, D.N. (2012). World food security:
state, problems. Agrarian Bulletin of the Urals. No.
12 (104), pp. 48-53.

3. Anfinogentova, A.A. (2011). Food security of

1. BaptaHoBa, M.J1. (2016). OCHOBHblE HanpaBneHus
obecneyeHnss NPOAOBONLCTBEHHON GesonacHoOCTM B
Poccunckon depepaunn, PeeuoHarbHble npobrembi
rnpeobpasosaHusi 3koHoMuUKu, Ne5, c. 29-39.

2. Barpeuos, O.H. (2012). Muposas
NpPOAOBONbCTBEHHAS 6es3onacHoOCTb: COCTOsIHVE,
npobnembl. AzpapHbili eecmHuk Ypana, Ne 12 (104),

€.48-53.
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http://www.bibliorossica.com/book.html?currBookId=9683&ln=ru&search_query
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Russia: challenges, risks, threats. Institute of

Agrarian Problems, p. 270.

Further resources for teachers

4.  Brief overview of the state of food security
and nutrition in the world. (2020). Revised from:
http://www.fao.org/3/ca9699ru/CA9699RU. pdf

5. Handbook for Defining and Setting up a

Food Security. Revised from:
http://www.fao.org/3/X8622E/x8622e04.htm
6. Global Strategic Framework for Food

Security and Nutrition (GSF). (2017). Committee
on World Food Security. Revised from:
http://www.fao.org/3/MR173EN/mrl173en.pdf

3. AHduHoreHToBa, A.A. (2011). NpoaoBonbLCTBEHHANA
6esonacHocTb Poccun: BbI3OBbI, PUCKW, Yrpo3bl.
WHemumym azgpapHbix pobnem, c. 270.

HdononHutenbHbIe pecypchl ANs NpenogaBaTenemn
4. Kpamkul 0630op nomnoxeHuss Oen & obracmu
rnpodoesosibcmeeHHoU 6e3onacHocmu U nNUMaHuUsi 8
mupe. (2020).MonyyeHo n3:
http://www.fao.org/3/ca9699ru/CA9699RU.pdf

5. Pykoeodcmeo 1o ornpedenieHuo u chopMupo8aHuro
npodosonbcmeeHHoU 6e3onacHocmu. [lonydyeHo wua:
http://www.fao.org/3/X8622E/x8622e04.htm

6. mobGanbHble cTpaTernyeckme pamku
NpoaoBONbCTBEHHON 6e3onacHocTu u nuTaHusd. (2017).
KomuteT no BCEMUPHOM NpPoOAOBOSIbCTBEHHON
6e3onacHocTu. lMony4eHo
u3:http://www.fao.org/3/MR173EN/mrl173en.pdf
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25 Literature/ available resources for students INutepaTtypal/goctynHble pecypchbl Ans CTYyAeHTOB

1. Aizman R.l., lashvili M.V., Petrov S.V. et al.

(2016). Ecological and Food Safety: Textbook. M.: | 1. AirsmaHn, P.W., Naweunn, M.B., MNMeTtpos, C.B. n gp.
NITS INFRA-M.Retrived from: | (2016). Okonoeauveckas U  nPOOOBOSILCMBEHHAs
http://znanium.com/bookread2.php?book=507987 | 6e3onacHocmsb: Y4yebHoe nocobue. M.: HALL MHDPA-
2. Dadalko, V.A.&Mikhalko, E.R. (2017).Food | M. MonyyeHo n3:
security: world community, agriculture, economic | http://znanium.com/bookread2.php?book=507987
expansion: Monograph. M.: NIC INFRA-M. | 2. [apanko, B.A., Mwuxanko, E.P.
Retrived from: | (2017).[lpodosonbcmeeHHas 6e3onacHOCMb: MUPOBoe
http://znanium.com/bookread2.php?book=881308 | coobwecmeo, cesibckoe X0351icmeo, 3KOHOMUYEcKasi
3. Krivorotov, V.V., Kalina, A.V.&Eriashvili, N.D. | akcnaHcus: MoHorpadgus. M.:HUL, ~ MHOPPA-M.
(2015). Economic security of the state and | MNMony4yeHo na:
regions: Textbook for students studying in | http://znanium.com/bookread2.php?book=881308
'Economics’. M.:UNITI-DANA. Retrived from: | 3. Kpuopotos, B.B., KanuHa, A.B., Qpuawsnnn, H.O.
http://znanium.com/bookread2.php?book=470046 | (2015). OkoHomuyeckass 6e3onacHocmb 2ocydapcmea

U peauoHos: Y4yebHoe nocobue ans CTy4eHTOB BY30B,
Further resources for teachers oby4atoLmxcs no HanpasfeHuto 'OKOHOMUKA'.
1. Declaration of the World Summit on Food | M.:IOHUTU-OAHA. MonyyeHo na:
Security (2009). Adopted at the World Summit on | http://znanium.com/bookread2.php?book=470046
Food Security, Rome.

HononHuTenbHble pecypchbl ANA npenoaaBaTenemn
2.Conventionabout Food assistance. Retrived | 1.[eknapauus BcemupHoro cammMmuTa no
from: npoaoBoNbCTBEHHON ©Ge3onacHoctu (2009). lMpuHaATa
http://docs.cntd.ru/document/499077683 Ha BcemupHOM camMmMuTe MO NPOAOBONBCTBEHHON

6esonacHocTn, Pum.

2. KoHBeHUMs O MNpPOAOBOSIbLCTBEHHOM COOENCTBUMN.

MonyyeHo n3:http://docs.cntd.ru/document/499077683

2.6 Literature / resources available for students INutepaTtypa/moctynHblie pecypchbl Ans CTYAEeHTOB

. Literary Sources:

Main literature:

1 Agroecology. Methodology, technology,
economics / ed. V.A.Chernikov, ed. A.l. Chekeres.
- M.: KolosS. - Text: - 2004 .- 399 pages.

2 FAO (2012). Incorporating climate change
considerations  into  agricultural  investment
programmes: A guidance document. Retrieved
from
http://www.fao.org/docrep/016/i2778e/i2778e.pdf
3 FAO(2012). Food security and climate change.
Report of the High Level Panel on Food Security
and Nutrition of the Committee on World Food
Security. Retrieved from
https://www.fao.org/3/me421r/med21r.pdf

4 Syampungani S. et al. (2010). The Potential of
Using Agroforestry as a Win-Win Solution to
Climate Change Mitigation and Adaptation and
Meeting Food Security Challenges in Southern

l. JIuTepaTypHble UCTOYHUKMN:

OcHoBHas nuTeparTypa:

1. YepHukos, B. A& Yekepec, A. n.
(Pen)(2004.)Aepoakonozausi. Memodonoaus,
mexHosoausi, akoHomuka. Mockea: KonocC. — 399 c.

2 FAO (2012). Incorporating climate change
considerations into agricultural investment
programmes: A guidance document. [lonyyeHo wu3
http://www.fao.org/docrep/016/i2778e/i2778e.pdf

3 ®AO(2012). lNpodosonbcmeeHHasi 6e3onacHocmb U
usmeHeHue knumama. [oknad [pynnbi 8bICOKO20
yposHs o npodogoribcmeeHHol be3onacHocmu U
numaHuro Komumema no 8cemMupHoU
npodosonbcmeeHHol 6e3onacHocmu. [lony4yeHo w3
https://www.fao.org/3/me421r/med21r.pdf

4 SyampunganiS. etal. (2010). The Potential of Using
Agroforestry as a Win-Win Solution to Climate Change
Mitigation and Adaptation and Meeting Food Security

Challenges in Southern African. Agricultural Journal,

122 (RU)


http://www.fao.org/3/ca9699ru/CA9699RU.pdf
http://www.fao.org/3/X8622E/x8622e04.htm
http://www.fao.org/3/MR173EN/mr173en.pdf
http://www.fao.org/3/ca9699ru/CA9699RU.pdf
http://www.fao.org/3/X8622E/x8622e04.htm
http://www.fao.org/3/MR173EN/mr173en.pdf
http://znanium.com/bookread2.php?book=507987
http://znanium.com/bookread2.php?book=881308
http://znanium.com/bookread2.php?book=470046
http://docs.cntd.ru/document/499077683
http://znanium.com/bookread2.php?book=507987
http://znanium.com/bookread2.php?book=881308
http://znanium.com/bookread2.php?book=470046
http://docs.cntd.ru/document/499077683
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African. Agricultural Journal, 5(2); 80-88, DOI:
10.3923/aj.2010.80.8

5 Meissner F. et al. (2020). A typology for
analysing mitigation and adaptation win-win

strategies.  Climatic Change  160:539-564.
Retrieved from https://doi.org/10.1007/s10584-
020-02681-x

6 Deepika, Suchiradipta, B., & Saravanan, R.
(2018). Climate Smart Agriculture towards Triple
Win: Adaptation, Mitigation and Food Security.
MANAGE Discussion Paper 5, MANAGE-Centre
for Agricultural Extension Innovations, Reforms
and Agripreneurship (CAEIRA), National Institute
of Agricultural Extension Management,
Hyderabad, India

Additional Literature

1 Loginov, V.F., Mikutsky, V.S. Climate change:
trends, cycles, pauses. Retrieved  from
https://e.lanbookcom/book/106670 /

2. Paptsov, A.G., Shelamova, N.A. (2017). The
world agri-food system and global climate
changes. APK: Economics, Management, Ne 11,
81-94.

3 FAO (2013, 2017). Climate-Smart Agriculture
CSA. SourcebookRetrieved
fromhttp://www.fao.org/3/i3325e/i3325e.pdf
Additional Resources for Educators

1 FAO Success stories on climate-smart
agriculture csa on the ground. Retrieved from
https://www.fao.org/3/i3817e/i3817e.pdf

2 Food Security in the Eurasian Region:
Collections of Case Studies (2016, 2017, 2018,
2019, 2020). Retrievedfrom https://ecfs.msu.ru/

5(2); 80-88, DOI: 10.3923/aj.2010.80.8

5 Meissner F. et al. (2020). A typology for analysing
mitigation and adaptation win-win strategies. Climatic
Change 160:539-564.
Mony4yeHomshttps://doi.org/10.1007/s10584-020-02681-
X

6 Deepika, Suchiradipta, B., & Saravanan, R. (2018).
Climate Smart Agriculture towards Triple Win:
Adaptation, Mitigation and Food Security. MANAGE
Discussion Paper 5, MANAGE-Centre for Agricultural
Extension Innovations, Reforms and Agripreneurship
(CAEIRA), National Institute of Agricultural Extension
Management, Hyderabad, India

HdononHutenbHasa nuTepaTtypa

1 JlormHoB, B.®., Mwukyukun, B.C. W3meHeHus
Knumama: mpeHObl, UuKrbl, nay3bi. [lony4yeHo u3
https://e.lanbookcom/book/106670 /

2 MNanuos, A.l', Wenamosa, H.A. (2017). MupoBas
arponpoaoBosibCTBEHHad cucrtema u rnobanbHble
KnumMmartuyeckue nameHeHuns. AlK: 9KOHOMUKa,
ynpasneHue, Ne 11, 81-94.

3 ®AO (2013, 2017). Climate-Smart Agriculture CSA.
SourcebooklMony4yeHon3
http://www.fao.org/3/i3325e/i3325e.pdf
HononHuTenbHblepecypcbiansanpenogasartenen

1 FAO Success stories on climate-smart agriculture
csa on the ground. Mony4eHo u3
https://www.fao.org/3/i3817e/i3817e.pdf

2 lMpodosonibcmeeHHasi ~ 6esonacHocmb 8
Eepasutickom  peauoHe:COOPHUKM  TeMaTU4eCKnx
uccnepoBanmin(2016, 2017, 2018, 2019, 2020).
Mony4yeHo unshttps://ecfs.msu.ru/

2.7 Literature/ available resources for students INutepaTtypa/gocTynHblie pecypchbl ANA CTYAEHTOB
2. Gladunov O. (2019) Food for rich and | 1. TnagyHoB O. (2019) Epa anst 6oraTeix n 6egHbIX.
poor. [Electronic resource]. - Mode of access: | [OnekTpoHHbIn  pecypc]. - Pexum  pgocrtyna:
http://svpressa.ru/society/article/61748/ http://svpressa.ru/society/article/61748/.

2. Dadalko V.A., Mikhalko E.R. (2017) Food | 2. Oapanko B.A.,, Mwuxanko E.P. (2017)
security: world community, agriculture, economic | lNpogoBonbCTBEHHAs 6e30nacHoCTb: MUpOBOE
expansion: Monograph MockBa: NIC INFRA- | coobLuiecTBO, CenbCKOe XO3ANCTBO, 3SKOHOMMUYECKas
MAccess mode: | akcnaHcusa: MoHorpadms. Mocksa:HUL UHOPA-M
http://znanium.com/bookread2.php?book=881308 Pexum gocTyna:
3. "Global Food Security Index 2018". a | http://znanium.com/bookread2.php?book=881308
report from The Economist Intelligence Unit, | 3. «Global Food Security Index 2018» a report from
Building Resilience in the Face of Rising Food- | The Economist Intelligence Unit, Building Resilience in
Security Risks, Sponsored by Corteva agriscience | the Face of Rising Food- Security Risks, Sponsored by
Agriculture Division of DowDuPont. October 2018. | Corteva  agriscience  Agriculture  Division  of
- 164 Access mode: | DowDuPont. October 2018. — 164 Pexum pgoctyna:
https://foodsecurityindex.eiu.com/Resources https://foodsecurityindex.eiu.com/Resources
Further resources for teachers [dononHutenbHbIe pecypchl ANA npenogaBaTenen
1. Declaration of the world summit on food | 3. [eknapauuss  BcemupHoro cammuta no
security (Adopted at the world summit on food | npogoBonbcTBeHHOW 6e3onacHoctn  (MpuHATa  Ha
security, Rome, November 16-18, 2009) BcemupHom camMmmMmuTe no NPOLOBONbCTBEHHON
2. Convention about Food assistance | 6esonacHocti, Pum 16-18 Hosi6pst 2009r.)
http://docs.cntd.ru/document/499077683 4. KoHBeHUus o nNpoAOBOSIbCTBEHHOM
copewnctBum http://docs.cntd.ru/document/499077683
2.8 Literature/ available resources for students INutepaTtypa / pocTynHble pecypchbl Ansi CTYAEHTOB

1. Kolesnyak, A.A., Polozova, T.V. (2009). Food
strategy of the developed countries of the world.
KrasGAU, no. 2, p. 3-7.

2. Epifanov, V.. (2012). Food problem in
developing countries and international food trade
(on the example of African countries). REU
Bulletin, No. 2, p. 111-115.

T.B.
pasBUTbIX

4. KonecHsik, AA, [Nono3oBa,
MNMpopoBonbCcTBEHHasi  cTpaTerus
mupa. KpaclAY,Ne2, c. 3-7.

5. Enudaros, B.A. (2012). TpopgoBonbCcTBEHHAs
npobnema B pasBuUBaloLLMXCSH cTpaHax "
MeXayHapogHas TOprosfsi MNpoJOBOMLCTBMEM  (Ha

(2009).
cTpaH

npumepe ctpaH Adpukun).BecmHuk P3Y, Ne 2, c.111-
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3. Belkharoev, Kh.U. (2008). International | 115.
classification of countries by the level of food | 6. Benxapoes, XV. (2008). MexayHapogHas

supply. Actual
Revised
http://naukarus.com/mezhdunarodnaya-
klassifikatsiya-stran-po-urovnyu-obespecheniya-

problems of modern science.
from:

Knaccudmkaums cTpaH no ypoBHIO obecneveHus
NpoJOBONLCTBNEM. AKkmyarbHble npobnemsb|
cospeMeHHol Hayku.lMony4eHo n3:
http://naukarus.com/mezhdunarodnaya-klassifikatsiya-

prodovolstviem

Further resources for teachers

1. Provision of the world's population. (2020).
Revised from:
http://www.fao.org.tempref/docrep/fao/Meeting/01

stran-po-urovnyu-obespecheniya-prodovolstviem

HononHuTenbHbIE pecypchl ANA npenofasaTenemn
1. O6ecnieyeHus HaceneHusi mupa. (2020). MNonyyeHo
n3:
http://www.fao.org.tempref/docrep/fac/Meeting/018/k60

8/k6021r.pdf
2. The current state and food insecurity in the

world. (2011). Revised from:
https://portals.iucn.org/library/sites/library/files/doc
uments/Food-003.pdf

3.  Ending poverty and hunger by 2030. Agenda
for the Global Food System. (2015). Revised from:
http://documentsl.worldbank.org/curated/en/7000
61468334490682/pdf/95768-REVISED-WP-
PUBLIC-Box391467B-Ending-Poverty-and-
Hunger-by-2030-FINAL.pdf

21r.pdf

2. Tekywee cocmosiHue u omcymcmesue
npodosonscmeeHHoU be3onacHocmu 6 mupe. (2011).
MonyyeHo n3:

https://portals.iucn.org/library/sites/library/files/docume
nts/Food-003.pdf

3. KoHey 6edHocmu u eonody k 2030 eody. lNosecmka
OHA  [nobanbHOU Mpodo8ONbCMEEHHOU CcuCmMeMbl.
(2015). Mony4yeHo n3:
http://documentsl.worldbank.org/curated/en/70006146
8334490682/pdf/95768-REVISED-WP-PUBLIC-
Box391467B-Ending-Poverty-and-Hunger-by-2030-

FINAL.pdf

Subtopic 3 MoaoTtema 3

3.1 Literature/available resources for students INutepaTtypal/gocTynHble pecypchbl Ans CTYAeHTOB
1. Rational water use. Electronic resource. | 1. PayuoHanbHoe 8000r10b308aHuUe. ONEKTPOHHbIN
Access mode of the article. received from: | pecypc. MNonyyeHo n3: https://ru.wikipedia.org/wiki
https://ru.wikipedia.org/wiki 2. WcsaHbaeB M. H., XacaHosa [. H., Waknposa C. M.
2. Isyanbaev M.N., Khasanova D.N., Shakirova | (2014). YnpasneHue 800HbIMU pecypcamu 8 peauoHe
S.M. (2014). Management of water resources in | (Ha npumepe Pecnybnuku BbawkopmocmakH).
the region (on the example of the Republic of | MoHorpadmsa.Yda : PUL, Bawly. 44 c.
Bashkortostan). Monograph.Ufa : RIC BashSU. 44 | 3.
p- HononHuTenbHble pecypchbl ANA npenoaaBaTenemn

JlutepaTypa / pocTynHble pecypcbl AN CTYAEHTOB:

Further resources for teachers 1. IWMI (2007) Water for Food, Water for Life! A
1. IWMI (2007) Water for Food, Water for Life! A | Comprehensive Assessment of Water Management in
Comprehensive Assessment of Water | Agriculture. Molden D. (ed.). Earthscan.
Management in Agriculture. Molden D. (ed.).
Earthscan.

3.2 Literature/ available resources for students INutepaTtypa/goctynHble pecypchbl Ans CTYAEeHTOB

I. Literary sources:

1. Zelenskaya, T.G. (2018). Modern problems of
ecology and nature management: textbook.
Stavropol: AGRUS, p. 128.

2. Ratkovich, L.D., Markin, V.N., A.L. Buber A.L. et
al. (2019). Water management systems and water
use: textbook. Moscow: INFRA-M, p. 452.

3. Mike, A. (2013). Management Planning for
Nature Conservation a Theoretical Basis &
Practical Guide. Netherlands, Springer. p. 508.

4. Costa, R.T. et al. (2017). Land Use - Cover and
Naturalness Changes for Watershed
Environmental Management (Southeastern
Brazil). Journal of Geoscience and Environment
Protection. Vol. 5., pp. 1- 14.

Further resources for teachers

1. www.scopus.com

2. https://elibrary.ru/
3. http://www.fao.org

4. Electronic library system of the Infra-M
Publishing House (https://znanium.com)

5. Electronic library system of the Lan Publishing
House (https://e.lanbook.com)

1. 3eneHckas, T.I. n ap. (2018). CospemeHHble
npobriembl 3Kk05102UU U NPUPOOONOIb308aHUs: yHebHoe
rnocobue. Ctaspononk: ATPYC, c. 128.

2. PatkoBwny, 1.0., MapkuH, B.H., By6bep, A.J1. (2019).
BodoxoasticmeeHHble cucmembl U 8000M0Ib308aHUE.
Mockea: UIHPPA-M, c. 452.

3. Mike, A. (2013). Management Planning for Nature
Conservation a Theoretical Basis & Practical Guide.
Netherlands: Springer, 2013, p. 508.

4. Costa, R.T. et al. (2017). Land Use - Cover and
Naturalness Changes for Watershed Environmental
Management (Southeastern Brazil). Journal of
Geoscience and Environment Protection, Vol. 5., p. 1-
14.
[JononHutenbHblepecypchiansanpenogaBarTenemn

1 www.scopus.com

2 https://elibrary.ru/
3 http://www.fao.org

4 OneKkTpoHHO-6UBNMoTeYHas cuctema MagaTenscTea
«MHMppa-M (https://znanium.com)

5 OnekTpoHHO-bMbnnoTteyHas cucrema Mapgatenscrea
«JNaHb» (https://e.lanbook.com)

6 OnekTpoHHO-6MbnnoTevHasa cucrema Msgarenscrea
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http://naukarus.com/mezhdunarodnaya-klassifikatsiya-stran-po-urovnyu-obespecheniya-prodovolstviem
http://www.fao.org.tempref/docrep/fao/Meeting/018/k6021r.pdf
http://www.fao.org.tempref/docrep/fao/Meeting/018/k6021r.pdf
https://portals.iucn.org/library/sites/library/files/documents/Food-003.pdf
https://portals.iucn.org/library/sites/library/files/documents/Food-003.pdf
http://documents1.worldbank.org/curated/en/700061468334490682/pdf/95768-REVISED-WP-PUBLIC-Box391467B-Ending-Poverty-and-Hunger-by-2030-FINAL.pdf
http://documents1.worldbank.org/curated/en/700061468334490682/pdf/95768-REVISED-WP-PUBLIC-Box391467B-Ending-Poverty-and-Hunger-by-2030-FINAL.pdf
http://documents1.worldbank.org/curated/en/700061468334490682/pdf/95768-REVISED-WP-PUBLIC-Box391467B-Ending-Poverty-and-Hunger-by-2030-FINAL.pdf
http://documents1.worldbank.org/curated/en/700061468334490682/pdf/95768-REVISED-WP-PUBLIC-Box391467B-Ending-Poverty-and-Hunger-by-2030-FINAL.pdf
http://naukarus.com/mezhdunarodnaya-klassifikatsiya-stran-po-urovnyu-obespecheniya-prodovolstviem
http://naukarus.com/mezhdunarodnaya-klassifikatsiya-stran-po-urovnyu-obespecheniya-prodovolstviem
http://www.fao.org.tempref/docrep/fao/Meeting/018/k6021r.pdf
http://www.fao.org.tempref/docrep/fao/Meeting/018/k6021r.pdf
https://portals.iucn.org/library/sites/library/files/documents/Food-003.pdf
https://portals.iucn.org/library/sites/library/files/documents/Food-003.pdf
http://documents1.worldbank.org/curated/en/700061468334490682/pdf/95768-REVISED-WP-PUBLIC-Box391467B-Ending-Poverty-and-Hunger-by-2030-FINAL.pdf
http://documents1.worldbank.org/curated/en/700061468334490682/pdf/95768-REVISED-WP-PUBLIC-Box391467B-Ending-Poverty-and-Hunger-by-2030-FINAL.pdf
http://documents1.worldbank.org/curated/en/700061468334490682/pdf/95768-REVISED-WP-PUBLIC-Box391467B-Ending-Poverty-and-Hunger-by-2030-FINAL.pdf
http://documents1.worldbank.org/curated/en/700061468334490682/pdf/95768-REVISED-WP-PUBLIC-Box391467B-Ending-Poverty-and-Hunger-by-2030-FINAL.pdf
https://ru.wikipedia.org/wiki
http://www.scopus.com/
https://elibrary.ru/
http://www.fao.org/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://elibrary.ru/
http://www.fao.org/
https://znanium.com/
https://e.lanbook.com/
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6. Electronic library system of the Yurayt
Publishing House (https://biblio-online.com)
7.Electronic periodic reference book
(https://www.garant.ru)

«HOpawt» (https://biblio-online.com)
7 ONEKTPOHHbLIN NEPUOANYECKUI CNPABOYHUK
(https://www.garant.ru)

3.3 Literature/ available resources for students INutepaTtypal/gocTynHblie pecypchbl Ansi CTYAEeHTOB
1. Yespolov T.I. (2012). Agro-industrial complex of | 1. Ecnonos T.N. (2012). AlK KasaxcmaHa
Kazakhstan, globalization and innovation. | enobanu3ayus u uHHOBayusi. ONEKTPOHHLIA pecypc.
Electronic resource. Monograph. Ministry of | MoHorpadma. M-Bo o6pasoBanus u Haykm PK.
Education and Science of the Republic of | AnmaTbli: KasHAY. 436 c.
Kazakhstan. Almaty: KazNAU. 436 p. 2. MwunakoB W.A. (2019). OkoHomuKka cesibCKO20
2. Minakov I.A. (2019). Agricultural economics. | xo3sticmea. Y4ebHuk. 3-usa.- M.: UHPPA-M. 352 c.
Textbook. Moscow: INFRA-M. 352 p. 3. [puropyk B.B. (2014). TexHomnozu4eckas
3. Grigoruk V.V. (2014). Technological adaptation | adanmmauyusi KpecmbsHCKO-(hepMEPCKUX Xo3alcme K
of peasant farms to climate change. Almaty: LEM. | uameneruro knumama. Anmatbl: LEM. 156 c.
156 p. 4. Tnyxux M.A. (2015). Aepomemeopornoausi.
4. Glukhikh  M.A. (2015). Agrometeorology. | OnekTpoHHbIA pecypc. yy4eb. Mocobue. NaHb. 208 c.
Electronic resource. Textbook. Lan. 208 p.

HononHuTenbHbIEe pecypchbl ANA NpenogaBaTenemn

Further resources for teachers 1. Ecnonos T.N. (2007).
1. Yespolov T.I. (2007). Agro-industrial complex | AzponpombiwineHHbil Komrnekc KasaxcmaHa:
of Kazakhstan: economics of water management. | skoHoMuka 800HO20x035ilicmea. MOHOrp.  Anmarthbl:
monograph. Almaty: Asia-Print Advertising. 370 p. | Asua-IMpuHT AgBepTanauHr. 370c.
2. Kasenov K.R. (2011). Sustainable development | 2. KacenoB K.P. (2011). Ycmol4ueoe pa3ssumue
of the agro-industrial complex of Kazakhstan: | azponpomsiwneHHoO20 KoMIeKca KaszaxcmaHa:
problems and solutions. monograph.Esaydar. | npobnemsi u pewerusi. MoHorp. Anmarthbl: b.n. 296 c.
Almaty. 296p.

3.4 Literature / Available Resources for Students INutepaTtypal/gocTynHble pecypchbl Ans CTYAeHTOB

1. Progress in Integrated Water Resources Management.
Short review. United Nations Program, 2018.
https:/Amww.unwater.org/app/uploads/2019/02/ES-Guide-
RU_Final-webPDF.pdf

2. Malkovsky .M. (2008)t0 Geographic bases of water
supply of natural and economic systems of Kazakhstan. -
Almaty.-- 204 p.
https:/Awww.researchgate.net/publication/309668327_

3. Medeu AR., Makovsky LM., Toleubaeva L.S.,
Alimkulov S.K. (2015). Water security of the Republic of
Kazakhstan: problems of sustainable water supply. -
Almaty.-- 582 p.
https:/AMww.researchgate.net/publication/324602220_ST
RATEGIA_USTOJCIVOGO_VODOOBESPECENIA R
ESPUBLIKI_KAZAHSTAN_NA PERIOD DO 2050 G
ODA

4. Yasinsky V.A., Prokhorova N.B., Mironenkov A.P.,
Sarsembekov  T.T. (2013). Water resources

1. Mporpecc B o06nactm WHTerpupoBaHHOro
ynpaeneHusa BoAHbIMM pecypcamu. Kpatkun 0630p.
Mporpamma OOH, 2018r.
https://www.unwater.org/app/uploads/2019/02/ES-
Guide-RU_Final-webPDF.pdf

2. ManbkoBcKuiA .M. (2008).
"eorpadmnyeckneocHoBbIBOAO0OECNEYEHNANPUPOLHO-
X03sMCTBEHHbIXxcucTtemKasaxcrana. - Anmatbl.- 204 c.
https://www.researchgate.net/publication/309668327
3. MeneyA.P.,ManbkoBckuii .M., Toneybaesa
J.C., Anvmkynos C.K.
(2015).BogHasbesonacHocTtbPecnybnukmKasaxcraH:
npobnemblycTonymMBorosogoobecneyenums. - Anmathl, -
582
c.https://lwww.researchgate.net/publication/324602220
STRATEGIA USTOJCIVOGO VODOOBESPECENI
A RESPUBLIKI KAZAHSTAN NA PERIOD DO 205
0 _GODA

management in the CIS member states. - Almaty.-- 504 | 4. AcuHcknin B.A., MNMpoxoposa H.B., MnpoHeHkoB
p. https:/AMww.academia.edu/36442211/ A.l, CapcembekoB T.T. (2013).

YnpaBneHneBogHbIMMPECYpCaMn B rocygapcteax -
Further resources for teachers yyacTHUKax CHr. - Anmartsbl. - 504

1. Scientific library of KazNAIU
http://library.kaznau.kz/

2. Scientific library WKATU of the Zhangir

c.https://lwww.academia.edu/36442211/

HdononHutenbHble pecypcbl onsa npenogaBsartesnen

Khan http:/library.wkau.kz/ 1. Haydras bubnuotea KasHAWY

3. National Library of the Republic of hitp:/Nibrary.kaznau.kz/

' . 2. HayyHas ©ubnuoteka 3KATY wum. Xaurmp

Kazakhstan https:/fwww.nlrk.kz/ _ xaHa http:/ibrary.wkau kz/

4. Unified Electronic Library | 3 HauvoHanbHas  6ubnuoTteka  Pecny6nuku

http://www.elibrary.kz/ KasaxcTaH https://www.nlrk.kz/

5. www.scopus.com 4. EnunHas 3MEeKTPOHHas 6ubnuoTteka

6. https://elibrary.ru/ http://www.elibrary.kz/

7. http://iwww.fao.org 5. Www.Scopus.com

8.31eKTpoHHO-6MBNMoTeuHas cuctema | S- hitps://elibrary.ru/

WapaTenscTea «Muppa-M | /- http://www.fa0.01g

(https://znanium.com) 8. OneKTpoHHO-6MbnnoTeyvHas . cuctema
MspaTtenbctBa «MHppa-M (https://znanium.com)

9. OnekTpoHHO-bubnuotedHas  cuctema 9. OnekTpoHHO-6ubnrnoTeyHas cuctema
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https://www.academia.edu/36442211/
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http://www.scopus.com/
https://elibrary.ru/
http://www.fao.org/
https://znanium.com/
https://www.unwater.org/app/uploads/2019/02/ES-Guide-RU_Final-webPDF.pdf
https://www.unwater.org/app/uploads/2019/02/ES-Guide-RU_Final-webPDF.pdf
https://www.researchgate.net/publication/309668327_
https://www.researchgate.net/publication/324602220_STRATEGIA_USTOJCIVOGO_VODOOBESPECENIA_RESPUBLIKI_KAZAHSTAN_NA_PERIOD_DO_2050_GODA
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https://www.researchgate.net/publication/324602220_STRATEGIA_USTOJCIVOGO_VODOOBESPECENIA_RESPUBLIKI_KAZAHSTAN_NA_PERIOD_DO_2050_GODA
https://www.researchgate.net/publication/324602220_STRATEGIA_USTOJCIVOGO_VODOOBESPECENIA_RESPUBLIKI_KAZAHSTAN_NA_PERIOD_DO_2050_GODA
https://www.academia.edu/36442211/
http://library.kaznau.kz/
http://library.wkau.kz/
https://www.nlrk.kz/
http://www.elibrary.kz/
http://www.scopus.com/
http://www.fao.org/
https://znanium.com/
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MN3paTenbcTBa «J1laHb» | WN3paTenbcTtBa «JlaHb» (https://e.lanbook.com)
(https://e.lanbook.com) 10. OnekTpoHHO-6nbnnoTeyvHasa cucrema
10. OneKTpoHHO-GMBNMOTeuHas cucTema | 13patensciea «tOpanT» (https://biblio-online.com)
NanaTenbcTaa «lOpaitT» (https://biblio- 11. ONEeKTPOHHbIN  NEPUOANYECKUA  CIPABOYHUK
online.com) (https://www.garant.ru)

' . .| 12 PecnybnukaHckas MeXBYy30BCKasi
11. OnEeKTPOHHbIN nepuoan4eckni

cnpaBoYHuK (https://www.garant.ru)
12. PecnybnukaHckas MeXBYy30BcKas
aneKkTpoHHas 6ubnunoteka (http://rmebrk.kz/)

anekTpoHHas 6ubnuoTteka (http://rmebrk.kz/
1.

** %
* *
*
*

3.5. Literature / Available Resources for Students INutepaTtypal/gocTynHblie pecypchbl Ans CTYAeHTOB
1. Dyshko V.N. (2014).Management of soil fertility: | 1. Obiwko B.H. (2014).YnpaBnenve nnogopoanemM
a course of lectures for graduate students / V.N. | noyB: Kypc nekumn ans acnvpaHtoB. — CMOneHck:
Dyshko. - Smolensk: FGBOU VPO "Smolensk | ®I'bOY BIMO «CwmoneHckas T[CXA», - 87 c.
State  Agricultural  Academy". - 87 p. | https://staff.tiame.uz/storage/users/96/books/74Vuhuo
https://staff.tiame.uz/storage/users/96/books/74V | vEZfBaGkUzmfmxUCBJ2j7bOhaFO0AAjdoc.pdf
uhuovEZfBaGkUzmfmxUCBJ2j7bOhaF0AAjdoc.p | 2. CbiveB B.I  (2019).CoBpemMeHHOE COCTOsIHME
df nnogopoaMss MNOYB W OCHOBHble  acrnekTbl  ero
2. Sychev V.G. (2019). The current state of soil | perynupoBanus. - M.  PAH, - 328 c.
fertility and the main aspects of its regulation. - M | https://cyberleninka.ru/article/n/sovremennoe-

RAS, -- 328 p .. Additional resources for | sostoyanie-i-dinamika-plodorodiya-pahotnyh-pochv-

teachers rossii

https://cyberleninka.ru/article/n/sovremennoe-

sostoyanie-i-dinamika-plodorodiya-pahotnyh- [dononHuTenbHbIe pecypchl ANA npenogaBaTenen

pochv-rossii 1. Hay4yHas oubnunoteka KasHANY
http://library.kaznau.kz/

Further resources for teachers 2. HayyHas ©Oubnuoteka 3KATY wum. XKaurmp

3. Scientific library of KazNAIU | xaHa http://library.wkau.kz/

http:/Nlibrary.kaznau.kz/ 3. HauunoHanbHas  Gubnuoteka  Pecnybnuku

4. Scientific library WKATU of the Zhangir Khan | Ka3saxctaH https://www.nlrk.kz/

http://library.wkau.kz/ 4. EnvHag 3NEeKTPOHHas 6ubnunoTeka

5. National Library of the Republic of Kazakhstan | http://www.elibrary.kz/

https://www.nlrk.kz/

6. Unified Electronic Library http://www.elibrary.kz/

3.6 Literature/available resources for students INutepaTtypal/goctynHble pecypchbl Ans CTYAeHTOB
1. Temporary methodology of determination of | 1. BpemeHHas mMeToouMka onpepeneHus
prevented ecological damage.(1999). Retrived | npepoTBpalleHHOro akonornyeckoro yiiep6a (1999).
from: MoryyeHo u3:
https://www.waste.ru/uploads/library/usherb.pdf https://www.waste.ru/uploads/library/usherb.pdf
2. Methodology = of ~ Determination  of | 9 pemoduka onpedeneHusi pasmepoe ywepba om
Damage  Sizes ~ from ~ Soil and = Land | 5ezpa9ayuu nove u semens(1996). C6. HOPMATUBHBIX
Degradation.(1996). Collection of Normative Acts | o 1og “OxpaHa nous”. M.: POOUA
"Soil Protection”. M.: RAFIA.

HononHuTenbHble pecypchbl ANA NpenoaaBaTenemn

Further resources for teachers ) 2. P 2.1.10.1920-04. PykoBOACTBO MO OLiEHKe pucka
1. P 2.1.10.1920-04. Gwdehnes_ for risk LN 300pOBbS  HaceneHus npu  BO3AENMCTBIM
assessment for public health under the impact of | yummueckmx BELLECTB, 3arpASHSIOLLNX OKPYKAIOLLYIO
chemical substances polluting the enwronment. cpeny. (2004). M.: depiepanbHbIi LeHTp
(2004).!\/Iosc_ow: Federal C_enter for State .Sgnltary roccaHanuaHaasopa Munanpasa Poccuu
and Epldemlol(_)glcal Surveillance of the Ministry of 2. Cyrak, E.B. (2014). CoBpeMeHHble MeTofb! OLeHKM
Health of Russia. akonornyecknx puckos. EuropeanSocialScienceJournal
2. Sugak, E.V. (2014). Modern methods of | (Egnoneiickuit xypHan coumanbHbix Hayk). Ne 5 (44). T.
assessing environmental risks. // European Social | 5 427433
Science Journal.Ne 5 (44). T. 2.p. 427-433.

3.7 Literature/ availableresourcesforstudents INutepaTtypa/poctynHblie pecypchbl Ans CTYAEeHTOB

1. AbdurakhmanovG.M., SokolskyN.lI.
BrumsteinYu.M., SokolskyA.F. (2013). Analysis of
methods for assessing biological diversity / The
Journal of the South of Russia: ecology,
Development, 8 (1), 97-110. 97-110. Doi:
10.18470/1992-1098-2013-1-97-110

2. Gurin A.G., Rezvyakova S.V. (2016)
Monitoring of terrestrial biosystems. Orel:
Publishing House of the Oryol State University

1. A6pgypaxmaroB I'.M.,Cokonbckuii H.U. BpymwitenH
FO.M., Cokonbckun A.®. (2013). AHanu3 meToaobl
oLeHkn brnonoruveckoeropasHoobpasus / XKypHan e
Poccuu: akonozus, passumue, 8(1), 97-110.Doi:
10.18470/1992-1098-2013-1-97-110

2. TypuH A.l., PesBskoBa C.B. (2016) MoHUTOPWUHT
Ha3eMHbIx buocuctem. Open: M3ag-so Opnoeckoro MAY
3. Okpyt C.B. Jlbicenko WM. O., Tyoue O. IO,

CtenaHenko E. E., 3emeHckag T. TI. (2018)
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https://e.lanbook.com/
https://biblio-online.com/
https://www.garant.ru/
http://rmebrk.kz/
https://staff.tiiame.uz/storage/users/96/books/74VuhuovEZfBaGkUzmfmxUCBJ2j7bOhaF0AAjdoc.pdf
https://staff.tiiame.uz/storage/users/96/books/74VuhuovEZfBaGkUzmfmxUCBJ2j7bOhaF0AAjdoc.pdf
https://staff.tiiame.uz/storage/users/96/books/74VuhuovEZfBaGkUzmfmxUCBJ2j7bOhaF0AAjdoc.pdf
https://cyberleninka.ru/article/n/sovremennoe-sostoyanie-i-dinamika-plodorodiya-pahotnyh-pochv-rossii
https://cyberleninka.ru/article/n/sovremennoe-sostoyanie-i-dinamika-plodorodiya-pahotnyh-pochv-rossii
https://cyberleninka.ru/article/n/sovremennoe-sostoyanie-i-dinamika-plodorodiya-pahotnyh-pochv-rossii
http://library.kaznau.kz/
http://library.wkau.kz/
https://www.nlrk.kz/
http://www.elibrary.kz/
https://staff.tiiame.uz/storage/users/96/books/74VuhuovEZfBaGkUzmfmxUCBJ2j7bOhaF0AAjdoc.pdf
https://staff.tiiame.uz/storage/users/96/books/74VuhuovEZfBaGkUzmfmxUCBJ2j7bOhaF0AAjdoc.pdf
https://cyberleninka.ru/article/n/sovremennoe-sostoyanie-i-dinamika-plodorodiya-pahotnyh-pochv-rossii
https://cyberleninka.ru/article/n/sovremennoe-sostoyanie-i-dinamika-plodorodiya-pahotnyh-pochv-rossii
https://cyberleninka.ru/article/n/sovremennoe-sostoyanie-i-dinamika-plodorodiya-pahotnyh-pochv-rossii
http://library.kaznau.kz/
http://library.wkau.kz/
https://www.nlrk.kz/
http://www.elibrary.kz/
https://www.waste.ru/uploads/library/usherb.pdf
https://www.waste.ru/uploads/library/usherb.pdf
https://e.lanbook.com/reader/journalArticle/384127
https://e.lanbook.com/reader/journalArticle/384127
https://e.lanbook.com/reader/journalArticle/384127
https://e.lanbook.com/reader/journalArticle/384127
https://e.lanbook.com/reader/journalArticle/384127
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3.  Okrut S.V. Lysenko I. O., Guide O. Yu., | QKoTOKCMKONOrM4yeckas oueHka BMOXUMUNYECKNX
Stepanenko E. E., Zelenskaya T. G. (2018) | cBoucTtBa no4s HedTekymckoro pavioHa
Ecotoxicological assessment of biochemical | CtaBpononbckoro kpas. XXypHan — BecmHuk AlIK

properties of soils of the Neftekumsky district of
the Stavropol Territory. Journal Bulletin of
Agroindustrial Complex of Stavropol, 4 (32), 113-
117. Doi: 10.31279/2222-2018-7-32-113-117
Additional literature:

4. Ryabinin N.O. (2014) Steppe studies: Vologda:
Publishing House of VolGAUOrganization and
features of designing environmentally safe
agricultural landscapes: a textbook / Ed. by L. P.
Stepanova. - St. Petersburg: Publishing house
"Lan", 2019. - 268 p.

5. Organization and design features of
environmentally friendly agricultural landscapes:
Edited by L.P. Stepanova. - St. Petersburg:
Publishing House "Lan"

Il. Additional literature ( Foreign sources):

6. lysenko L., Esaulko A, Serikov S., Okrut S.,
MandraY. (2015) Methodology of forecasting and
planning of environmental activities in rural areas.
Journal Agricaltural Bulletin of Stavropol Region
Vol/ S1,112-115.

7. Okrut S., Stepanenko E.E., Gudiev O. Yu.,
Zelenskaya T.G., Kasatkina A.O. (2018) Role Of
Soil Condition Assessment In The Development
Of Farming Biologization Techniques. Research
Journal of Pharmaceutical, Biological and
Chemical Sciences, 9(6), 1813-1818

Further resources for teachers

Electronic library system of the Publishing House
"Infra-M: https://znanium.com

Electronic library system of the Lan Publishing
House: https://e.lanbook.com

Electronic library system of the Yurayt Publishing
House: https://biblio-online.com)
Electronic periodic reference
(https://www.garant.ru

International Database ProQuest AGRICULTURAL
AND ENVIRONMENTAL SCIENCE DATABASE:
https://search.proquest.com/agricenvironm/
Electronic library of dissertations of the Russian State
Library: https://www.rsl.ru/ru/about/funds/disser

book

Cmasponornbs, 4 (32), 113-117. Doi: 10.31279/2222-
2018-7-32-113-117
[ononHuTenbHasa nutepaTypa:

4.  PabuHWH H.O. (2014)
Bonororpaa: U3g-so BonlAY

5. OpraHu3dauma n ocobeHHOCTN NPOEKTUPOBaHNSA
akonorunyeckn 6GesonacHblx arponaHgwadTos: [loa.
pea. J1.MN. CtenaHoBow. - CI16.: N3gaTtenbcTBO «JlaHby
HononHutensHas nuTepaTtypa (MHocTpaHHble
WCTOYHUKM):

1. lysenko L., Esaulko A, Serikov_ S., Okrut S.,
MandraY. (2015) Methodology of forecasting and
planning of environmental activities in rural areas.
Journal Agricaltural Bulletin of Stavropol Region Vol/
S1,112-115.

2. Okrut S., Stepanenko E.E., Gudiev O. Yu.,
Zelenskaya T.G., Kasatkina A.O. (2018) Role Of Soll
Condition Assessment In The Development Of Farming
Biologization Techniques. Research Journal of
Pharmaceutical, Biological and Chemical Sciences,
9(6), 1813-1818
HononHuTenbHblepecypcbiananpenoaasartenen
WWW.SCOpUS.com

https://elibrary.ru/
http://www.fao.org

OneKTpoHHO-OMbnmnoTeuHas cucrema KMagaTtenbcrea
«WMHppa-M: https://znanium.com
OneKTpoHHO-OMbnunoteyHas cucrema MagaTtenbcrea
«JaHby»: https://e.lanbook.com
OneKkTpoHHO-6MbnunotedHaa cucrema MsgaTtenscrea
«HOpawnT»: https://biblio-online.com
OnNeKTPOHHbIN NnepuoaNYeCKIn
https://www.garant.ru
Mexnynaponnas6aszamganaeix ProQuest AGRICULTURAL
AND ENVIRONMENTAL SCIENCE DATABASE:
https://search.proguest.com/agricenvironm/
OnexkTpoHHas  OMOMMOTEKa  AuUcCCepTaLui
rOCyAapCTBEHHOM
https://www.rsl.ru/ru/about/funds/disser

CreneBeaeHue:

CNpPaBOYHUK:

Poccuiickoit
OUOJINOTEKH:

3.8

Literature / Available Resources for Students
1. Espolov T.l., Seifullin zh.T. (2004). Land
Management. Almaty: KazNAU, Agrouniversity,
332 p. http://library.kaznau.kz/new/wp-
content/uploads/2018/06/%D1%82%D1%80%D1
%83%D0%B4%D1%8B-
%D0%95%D1%81%D0%BF%D0%BE%D0%BB%
D0%BE%D0%B2%D0%B0-
%D0%B8%D1%8E%D0%BD%D1%8C-2012-
2.pdf

2. Berezko, OV The main factors of the formation
of sustainable land use of agricultural
organizations / OV Berezko, SA Kochubei. - Text:
direct // Young scientist. - 2016. - No. 6.3 (110.3).
- S. 7-10. https://moluch.ru/archive/110/27236/

3. Medvedeva O.E. (2009). Problems of
sustainable land use in Russia. - M .: Printing
house LEVKO,.-- 104p.

http://sustainabledevelopment.ru/upload/File/Book
s/Inst_book_3.pdf

Further resources for teachers

HMTepaTypaIp,OCTyngle pecypcCbl Ana CtyaeHToB

1. Ecnonos TN, CendpynnuH KT.
(2004).YnpaBneHne 3eMenbHbIMA pecypcamum.
Anmatel:  KasHAY, ArpoyHuBepcuteT, 332 cC.

http://library.kaznau.kz/new/wp-
content/uploads/2018/06/%D1%82%D1%80%D1%83
%D0%B4%D1%8B-
%D0%95%D1%81%D0%BF%D0%BE%D0%BB%D0%
BE%D0%B2%D0%B0-
%D0%B8%D1%8E%D0%BD%D1%8C-2012-2.pdf

2. Bepesko, O. B. (2016).0OcHoBHble hakTOpbI
OpMUPOBaHUSA  YCTOMYMBOIO  3eMIIENOSIb30BaHMUS
CenbCKOX03ANCTBEHHbIX opraHm3auun / O. B. Bepesko,
C. A. Kouyben. — TeKCT : HenocpeacTBeHHbIn [/
Mornogo ydyeHbin. - Ne 6.3 (110.3). - C. 7-
10. https://moluch.ru/archive/110/27236/

3. MepBeneBa O.E. (2009). MpoGnembl
yCTOMuMBOro 3emnenonb3oBaHus B Poccun. — M.:
Tunorpacus JIEBKO. -
104c.http://sustainabledevelopment.ru/upload/File/Boo
ks/Inst_book 3.pdf
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1. Scientific library of KazNAIU
http://library.kaznau.kz/

2. Scientific library WKATU of the Zhangir Khan
http://library.wkau.kz/

3. National Library of the Republic of Kazakhstan
https://www.nlrk.kz/

4. Unified Electronic Library http://www.elibrary.kz/
5. www.scopus.com

6. https://elibrary.ru/

7. http://www.fao.org

8. OnNeKTPOHHO-O0MGNMoTeYHas cuctema
MapatenbctBa «MHdpa-M (https://znanium.com)
9.9OneKkTpoHHO-6MbnMoTeYHas cucrtema
MapatenbctBa «JlaHb» (https://e.lanbook.com)

10. OneKTpoHHO-6MbnnoTeyHas cucrtema
M3patenscTtBa «KOpant» (https://biblio-
online.com)

11. DNeKTPOHHbIN NEepMoaNYECKNA  CMPaBOYHMK
(https://www.garant.ru)

12. PecnybnukaHckas MEeXBY30BCKas
anekTpoHHasa bubnuoteka (http://rmebrk.kz/)

HononHuTenbHbIE pecypchl ANA npenogasaTenemn
1. Hay4Has 6ubnuoTteka KasHANY
http://library.kaznau.kz/

2. Hay4yHas 6ubnuoteka 3KATY wum. KaHrup xaHa
http://library.wkau.kz/

3. HaumonanbHas 6ubnuoteka Pecnybnukn KasaxctaH
https://www.nlrk.kz/

4. EavHas 3NEeKTPOHHasn 6ubnnoTeka
http://www.elibrary.kz/

5. WWW.SCOopus.com

6. https://elibrary.ru/

7. http://www.fao.org

8. OneKTpoHHO-6MbnnoTeyHas cuctema
MapgaTtenbctBa «MHppa-M (https://znanium.com)

9. OneKTpoHHO-6nbnnoTeyvHas cuctema

MN3patensctea «JlaHb» (https://e.lanbook.com)

10. OnekTpoHHO-6ubnnoTeyHas cucrema
MspaTtenbctBa «tOpant» (https://biblio-online.com)

11. OnNeKTPOHHbI  MEePUOANYECKUI  CNPaBOYHMK
(https://www.garant.ru)

12. PecnybnukaHckas MeXBY30BCKas
anekTpoHHas 6ubnuoTteka (http://rmebrk.kz/

Subtopic 4

MoaoTtema 4

4.1.

Literature/ available resources for students

1. Nersisyan, A. Textbook on organic agriculture.
(2017). Food and Agricultural Organization of the
United Nations. Budapest: Regional Office for
Europe and Central Asia, p. 118.

2. Shchukin, S.V. (2012). Ecologization of
agriculture (conversion of traditional agriculture
into organic one). Training manuals series
"RUDECO Retraining in the field of rural
development and ecology”, p. 196.

3. Shpaar. — Torzhok, D. (2003). Plant protection
in sustainable land use systems: uch. - prakt.
manual (in 4 books). Book 2, p. 392.

Further resources for teachers

1. Tulokhonov, A.K. et al. (2006). Kyoto Protocol:
Problems and Solutions: Analytical Review.
Siberian Branch of the Russian Academy of
Sciences, Novosibirsk: GPNTB, p. 117.

2. Caporali, F., Lieblein, G., Von Fragstein, P. and
Francis. C. (2007). Integration of research and
education in agroecology and organic farming. In
Proc. ENOAT Workshop, Pieve Tesino. Viterbo,
Italy: Dep. Plant Production, Univ. of Tuscia.

3. Stoate, C., Boatman, N. D., Borralho, R. J.,
Carvalho, C., Rio, G. R. de Snoo and Eden, P.
(2001). Ecological impacts of arable intensification
in Europe. Journal of Environmental Management,
63 (4), 337-365.

4. Gerbore, J., Benhamou, N., Vallance, J., le
Floch, G., Grizard, D., Regnault-Roger C., Rey P.
(2014): Biological control of plant pathogens:
Advantages and limitations seen through the case

study of Pythium oligandrum.Environmental
Science and Pollution Research, 21, 4847 - 4860.
5 WWW.SCOopus.com
6 https://elibrary.ru/
7 http://www.fao.org

8 http://www.mnr.gov.ru

9 http://www.ecocom.ru/arhiv/iecocom/officinf.html
10 meteorf.ru

11 https://soz.bio/spravochnye-dannye-ob-

JNntepatypal/goctynHblie pecypchbl Ans CTYyAeHTOB

1. HepcucsaH, A. (2017). Y4ebHoe nmnocobue no
opaaHu4yecKkomy cernibCKoMy xossalcmaey.
lMpodosonibcmeeHHasi U CeIbCKOX035UCmeeHHas!
opeaHu3ayusi 06beduHeHHbIX Hayul. bypanewrT:
PernonanbHoe otgeneHne no Eepone u LleHTpanbHoM
Asum, c. 118.

2. WyxkwnH, C.B. Okonoeusayusi cenbckoeo xosslcmea
(mepesod mpaduyUOHHO20 CefbCKo20 Xo3slcmea 8
opa2aHu4yeckKoe). Cepusi  obyyarowjux  rocobuli
«RUDECO [lepenodzomoeka kadpos 8 cahepe
pasgumusi CesflbCKUX meppumopull U 3Kormoauuy, C.
196.

3. Wnaapa — Topxok O. (2003). 3awuma pacmeHul 8
ycmouldugbix cucmemax 3eMIernofib308aHuUs:  yu.-
npakm. nocobue (8 4-x kH.) KH. 2., c. 392.
[dononHuTenbHbIE pecypchl ANs NpenogaBaTenemn
1. TynoxoHoB, A.K. wn gp. (2006). Kuomckudi
npomokorn: npobneMbl U PeweHusi: aHamumu4yeckul
0630p. HoBocnbupck: COPAHITIHTB, c. 117.

2. Caporali, F., Lieblein, G., Von Fragstein, P. and C.
Francis. (2007). Integration of research and education
in agroecology and organic farming. In Proc. ENOAT
Workshop, Pieve Tesino, Viterbo, Italy: Dep. Plant
Production, Univ. of Tuscia.

3. Stoate, C., Boatman, N. D., Borralho, R. J.,
Carvalho, C., Rio, G.R. de Snoo and Eden, P. (2001).
Ecological impacts of arable intensification in Europe.
Journal of Environmental Management, 63 (4), 337-
365.

4. Gerbore, J., Benhamou, N., Vallance, J., le Floch,
G., Grizard, D., Regnault-Roger C., Rey P. (2014):
BronornyeckMnKOHTPONbLNaTOreHOBPaCcTEHUN:
npenmyLLIeCTBanorpaHnyeHns,
yBuaeHHbleHanpumepePythium onueaHOpym. Hayka 06
OKpyxarowell cpede u uccriedosaHusi 3a2psi3HEHUS,
21, 4847 - 4860.

5 WWW.SCOopus.com
6 https://elibrary.ru/
7 http://www.fao.org

8 http://www.mnr.gov.ru

9 http://www.ecocom.ru/arhiv/iecocom/officinf.html
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organicheskom-selskom-hozyajstve-v-rossii/ 10 meteorf.ru
12 Infra-M  Publishing House electronic | 11 https://soz.bio/spravochnye-dannye-ob-
library system (https://znanium.com) organicheskom-selskom-hozyajstve-v-rossii/
13 Electronic library system of "Lan" | 12 OneKTpoHHO-6MbnnoTeyHas cuctema
Publishing House (https://e.lanbook.com) MapatenbctBa «MHppa-M (https://znanium.com)
14 lectronic library system of "Lan" | 13 OneKTpoHHO-6MbnnoTeyvHas cuctema
Publishing House (https://biblio-online.com) MspaTtenbctBa «JlaHb» (https://e.lanbook.com)
15 Electronic periodic directory | 14 OneKkTpoHHO-6ubnnoTeyHas cucrema

(https://www.garant.ru)

MspnaTtenbctBa «tOpawnt» (https://biblio-online.com)
15 OnNEeKTPOHHbI  MEepPUOANYECKUI  CNPaBOYHMK
(https://www.garant.ru)

4.2 Literature/ available resources for students INutepaTtypal/goctynHblie pecypchbl Ansi CTYAEeHTOB
1. Nersisyan, A. (2017). Textbook on organic | 1. HepcucaH, A. (2017). YyebHoe nocobue no
agriculture. Food and Agricultural Organization of | opraHudeckomy CenbCKomy XO3HANCTBY.
the United Nations. Budapest: Regional Office for | NpogoBonbcTBEHHas " CenbCKOXO3ANCTBEHHAs
Europe and Central Asia, p.118. opraHuzauns obbeguHeHHbIX Hauwni. BypanewT:
2. Shchukin, S.V. (2012). Ecologization of | PervoHansHoe otaeneHve no Eespone n LieHTpanbHom
agriculture: conversion of traditional agriculture | Asuu, c.118.
into organic one. Training manuals series | 2. LykuH, C.B. (2012). Okonorus3aumst CenbCKOro
"RUDECO Retraining in the field of rural | xo3ancTBa (nepeBog  TPagULMOHHOIO — CEMbCKOrO
development and ecology". Moscow, p. 196. X035KcTBa B oOpraHuyeckoe). Cepusa  oby4varoLimx
3. Shpaar. — Torzhok, D. (2003). Plant protection | noco6uit «<RUDECO [llepenogroToBka kagpoB B cdepe
in sustainable land use systems: uch. - prakt. | pasBuTMS cenbckux TeppuTOpUiA 1 akonorumn». Mockea,
manual (in 4 books). Book 2., p. 392. c. 196.
3. Wnaapa. — Topxok, . (2003). Sawuma pacmerut 8
Further resources for teachers ycmouiyusbix cucmemax 3eMrernonib308aHus:  yu.-
1. Tulokhonov, A.K. et al. (2006). Kyoto Protocol: | npakm. nocobue (8 4-x kH.). KH. 2., c. 392.
Problems and Solutions: Analytical Review.
Novosibirsk: GPNTB, p.117. HdononHuTenbHbIe pecypchl ANs NpenogaBaTenemn
2. Caporali, F., G. Lieblein, P. Von Fragstein, and | 1. TynoxoHos, A.K. n gp. (2006). Kuomckuti npomokor:
C. Francis. (2007). Integration of research and | npobnembl u peweHusi: aHanumuyeckul 0630p.
education in agroecology and organic farming. In | HoBocmbupck: COPAHITIHTB, c. 117.
Proc. ENOAT Workshop, Pieve Tesino. lItaly: | 2. Caporali, F., G. Lieblein, P. Von Fragstein, and C.
Viterbo. Dep. Plant Production, Univ. of Tuscia. Francis. (2007). Integration of research and education
3. Stoate, C., Boatman, N.D., Borralho, R.J.,, | in agroecology and organic farming. In Proc. ENOAT
Carvalho C. Rio, G.R. de Snoo and Eden, P. | Workshop, Pieve Tesino. Viterbo: Italy. Dep. Plant
(2001). Ecological impacts of arable intensification | Production, Univ. of Tuscia.
in Europe. Journal of Environmental Management, | 3. Stoate, C., Boatman, N.D., Borralho, R.J., Carvalho,
63 (4), 337-365. C. Rio, G.R. de Snoo and Eden, P. (2001). Ecological
impacts of arable intensification in Europe. Journal of
Environmental Management, 63 (4), 337-365.
4.3 Literature/ available resources for students INutepaTtypal/goctynHble pecypchbl Ans CTYAeHTOB

Basic literature:

1. Tushkanov, M.P. and Gryadov, S. I. (2019).
Organization of agricultural production. Moscow:
LLC "INFRA-M Scientific and Publishing Center";
2. Nersisyan, A. (2017). Food and Agriculture
Organization of the United Nations. Regional
Office for Europe and Central Asia. Budapest;

3. Shchukin, S.V. (2012). Ecologization of
agriculture (conversion of traditional agriculture
into organic). Moscow;

4. Barabash, |.P. (2009). Phytohormones, plant
growth regulators (classification, theory, practice).
Stavropol: LLC "News Bureau";

Further materials:

1. Lesnoy, N.N. (2001). Production of
environmentally friendly crop products: Ecological
bases of utilization of straw of cereal crops.
Module 12. Moscow: ONTI PNC RAS;

2. Shabanov, V.V. (2003). Assessment of natural
and economic risk in the conditions of climate
change (on the example of agricultural
activity).Moscow.

OcHoeHas lumepamypa:

1.TywkaHoB, M.M. wn Tpagos, C W. (2019).
OpezaHuszayusi CerIbCKOX035ICMBEHHO20

npousdsodcmea. Mocksa: OOO "Hay4Ho-nsgatenbckun
ueHTp MHOPA-M";

2. HepcucaH, A.  (2017). [llpodosonbcmeeHHas U
cenbcKkoxo3siicmeeHHas opa2aHu3ayusi 06be0UHEHHbIX
Hayul. PezuoHanbHoe omdeneHue no Eespone u
LlenmparnbHol A3uu. Byganewr;

3. LlWykumH, C.B. (2012). BOkonormsaumsi CenbCcKoro
Xo35icTBa  (NepeBos  TPaAWLIMOHHOIO  CErbCKOro
X0351MCTBa B opraHuyeckoe). Mocksa;

4. BbapabaLu, n.n. (2009). DuUMO20pPMOHSI,
peaynamopbl pocma pacmeHuli (knaccugukayus,
meopus, npakmuka). Ctaspononb: OOO «Bwopo
HOBOCTENY;

HononHumenbHas numepamypa:

1. NecHon, H.H. (2001). Mpouzeodcmeo 3konoeu4ecKu
qucmsix podyKkmos pacmeHuesodcmesa:
OKonoaudyeckue  OCHO8bI  ymunusauyuu  COJIOMbI
3nakosbix Kynbmyp. Modyns 12. Mocksa: OHTW MHL,

PAH;
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2. Ua6aHoB, B.B. (2003). OueHka npupodHo-
X035licmeeHH020 pucka 8
yCro8UsIXU3MeHeHUsIKIIuMama (Ha npumepe

cernbckoxossatcmeeHHol dessimernsHocmu). Mockea.

4.4 Literature/ available resources for students INutepaTtypal/gocTynHble pecypchbl Ansi CTYAeHTOB
Main literature: I. NutepaTtypHble NCTOYHUKK:
1. Zelenskaya T.G., Stepanenko, E.E.& | OcHoBHasg nuTepartypa:
Okrut,S.V. (2018). Modern problems of ecology | 1. 3eneHckas, T.I., CtenaHeHko, E. E., Okpyt
and nature management. Stavropol: AGRUS. C.B. (2018). CospemeHHble npobremb! 3Konoz2uu U
2. Ratkovich, L.D., Markin, V.N., Buber A.L. | npupodonons3o8aHusi: yyebHoe nocobue.
et al. (2019). Water management systems and | CtaBponone: ATPYC.
water use. Moscow: INFRA-M. 2. PatkoBwuy, J1. ., MapkuH, B.H., By6ep,A.J1. n
3. Boynov, A.l. 2007). Northern Agriculture- | ap. (2019). BodoxossalicmeeHHble cucmembl U
Yakutsk: State Unitary Enterprise  NIPK | godornons3osaHue. Mocksa: IHOPA-M.
"Sakhapoligrafizdat". 3. bonHoB, AWM. (2007). CesepHoe 3emnedesnue.
4. Ivanov  B.l.&lvanova, A.D. (2012). | Axytck: I'YT1 HUMK «Caxanonurpadusgaty.
Permafrost plant growing (on the example of | 4. WeaHoB, B.N., MWeaHoBa,A. [O. (2012).
Central Yakutia).Yakutsk: Sfera. MepanomHoe  pacmeHuesodcmeo (Ha  npumepe
Il. Further reading (Foreign sources): LlenmpanbHot Skymuu). AxyTck: Coepa.
1. Mike, A.( 2013). Management Planning | Il. HOononHutensHas nutepatypa (HocTpaHHble
for Nature Conservation a Theoretical Basis & | UCTOYHMKN):
Practical Guide. Springer Netherlands. 508 p. 1. Mike, A. ( 2013). Management Planning for
Costa, R. T., Goncalves, C.F. Fushita, A. T. & dos | Nature Conservation a Theoretical Basis & Practical
Santos J. E. (2017). Land Use / Cover and | Guide.Springer Netherlands. 508 p.
Naturalness Changes for Watershed | 2. Costa, R. T., Goncalves, C.F. Fushita, A. T. &
Environmental Management (Southeastern | dos Santos J. E. (2017). Land Use / Cover and
Brazil). Journal of Geoscience and Environment | Naturalness Changes for Watershed Environmental
Protection, Vol. 5, P. 1, 14 Management  (Southeastern  Brazil).Journal  of
Further resources for teachers Geoscience and Environment Protection,Vol. 5,P. 1,
WWW.SCOpUS.com 14.
https://elibrary.ru/ [JononHutenbHblepecypchignsanpenogaBarenemn
http://www.fao.org WWW.SCOpUs.com
Electronic library system of the Infra-M Publishing | https://elibrary.ru/
House (https://znanium.com) http://www.fao.org
Electronic library system of the Lan Publishing | OnekTpoHHo-6ubnuoteyHas cuctema Wapatenbctea
House (https://e.lanbook.com) «WHpa-M (https://znanium.com)
Electronic library system of the Yurayt Publishing | OnekTpoHHo-6ubnuoteyHas cuctema Wapatenbctsa
House (https://biblio-online.com) «JlaHb» (https://e.lanbook.com)
Electronic periodic reference book | OnekTpoHHO-6ubnuoTteyHas cuctema WapgatenbcTBa
(https://www.garant.ru) «HOpait» (https://biblio-online.com)

OnNeKTPOHHbIN nepuoanN4ecKnn CrpaBOYHUK
(https://www.garant.ru)
45 Literature/available resources for students INutepaTtypa/goctynHble pecypchbl Ans CTYAEeHTOB

1. On Approval of the State Register of Breeding
Achievements Recommended for Use in the
Republic of Kazakhstan and the List of Promising
Varieties of Agricultural Plants. Electronic
resource. received from:
http://adilet.zan.kz/rus/docs/V090005759

2. Ministry of Agriculture of the Republic of
Kazakhstan. Electronic resource. received from:
http://www.gov.kz/memleket/entities/moa?lang=ru
3. Food and Agriculture Organization of the United
Nations. Electronic resource. received from:
http://www.fao.org/home/ru/

Further resources for teachers

1. Kigel Jaime. (1995). Seed Development and
Germination. Books in soils, plants, and the
environment. ISBN-13: 978-0-8247-9229-9. 1874
p-

2.Kilchevskii  A.V., Hotyleva L.V. (1997).
Ecological plant selection. Technology. ISBN-985-
6234-20-4.372 p

1. O6 ymeepxdeHuu [ocydapcmeeHHO20 peecmpa
CerleKUUOHHbIX  OoCMUXeHUl, peKoMeHOyeMbIX K
ucrnionb3o8aHuto 8 Pecriybriuke KazaxcmaH, u lNepeyHs
repcrnekmueHbIX COpPMOo8  CeJlbCKOX0351ICMBEHHbIX
pacmeHuli. JOneKTpoHHbIN pecypc. [lonyyeHo u3:
http://adilet.zan.kz/rus/docs/V090005759

2. MuHucmepcmeo cenbckoeo xo3siticmea Pecrybnuku
KaszaxcmaH. O3nekTpoHHbIl pecypc. [lonyyeHo wua3:
http://www.gov.kz/memleket/entities/moa?lang=ru

3. [lpodosonibcmeeHHass U CeJibCKOX03sUcmeeHHas!
opzaHu3ayusi ObbeduHeHHbIX Hayul. OneKTPOHHbIN
pecypc. Mony4yeHo n3: http://www.fao.org/home/ru/

[dononHuTenbHbIE pecypchl ANsl NpenogaBaTenemn
1. KigelJaime. (1995). Seed Development and
Germination. Books in soils, plants, and the
environment. ISBN-13: 978-0-8247-9229-9. 1874 p.

2. KvnbuyeBcku A.B, Xotbinesa J1.B. (1997).
Okonoauveckass cenekyusi pacmeHull. TaxHOMOris.
ISBN-985-6234-20-4. 372 c.

3. Acquaah G. (2007). Principles of Plant Genetics and
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3. Acquaah G. (2007). Principles of Plant
Genetics and Breeding. Blackwell Publishing.

4. Brown J., Caligari P.D.S., Campos H.A. (2014).
Plant Breeding 2nd ed. John Wiley & Sons.

Breeding. Blackwell Publishing.
4. Brown J., Caligari P.D.S., Campos H.A. (2014).
Plant Breeding 2nd ed. John Wiley & Sons.

4.6 Literature/available resources for students INutepaTtypal/gocTynHblie pecypchbl Ansi CTYAEeHTOB
1. Nersisyan, A. (2017). Food and | 1. HepcucaH, A. (2017). [lpodosonbcmeeHHas u
Agriculture Organization of the United Nations. | cesibckoxossiticmeeHHasi opeaHu3ayusi 06bedOUHEHHbIX
Regional Office for Europe and Central Asia. | Hayull. PeeuoHanbHoe omdeneHue no Espone u
Budapest; LlenmpanbHol A3uu. Bypanewr;
2. Shchukin, S.V.(2012). Ecologization of | 2. WykuH, C.B. (2012). Okonoeusayus cenbCcKo2o
agriculture (conversion of traditional agriculture to | xo3siticmea (nepeeod mpaduyuoHHO20 CerlbCKO20
organic).Moscow xossalicmea 8 op2aHudyeckoe). M.
3. lvanov B.l.& Ivanova, A.D. (2012). | 3. MBaHoB, B.N., WeaHoBa, A. [O. (2012).
Permafrost plant growing (on the example of | MepsiomHoe pacmeHuegodcmeo (Ha  npumepe
Central Yakutia). Yakutsk: Sfera. LlenmpanbHol Slkymuu). Axytck: Cdepa.
Further resources for teachers HdononHuTenbHbIe pecypchl ANs npenogasaTenemn
1. Mike, A. (2013). Management Planning for | 1. Mike, A. (2013). Management Planning for Nature
Nature Conservation a Theoretical Basis & | Conservation a Theoretical Basis & Practical
Practical Guide. Springer Netherlands, 2013. 508 | Guide.Springer Netherlands, 2013. 508 p.
p 2. Costa, R. T., Goncalves, C.F. Fushita, A. T. &
2. Costa, R. T., Goncalves, C.F. Fushita, A. | dos Santos J. E. (2017). Land Use / Cover and
T. & dos Santos J. E. (2017). Land Use / Cover | Naturalness Changes for Watershed Environmental
and Naturalness Changes for Watershed | Management (Southeastern Brazil). Journal of
Environmental Management (Southeastern | Geoscience and Environment Protection, Vol. 5, P. 1,
Brazil). Journal of Geoscience and Environment | 14.
Protection, Vol. 5, P. 1, 14. 3. CrenaHoB, A.W., WeaHoBa, J1.C., MaBnosa, C.A.,
3. Stepanov A.l, Ivanova L.S., Pavlova | MNectepeBa, E.C., 3axaposa, l.E., OasHoBa, .U,
S.A., Pestereva E.S., Zakharova G.E., Dayanova | Eropoa, W.K., KomecoBa, M.C., Kpbinosa, A.H.,
G.l., Egorova LK, Kolesova M.S., Krylova A.N., | AHToHOBa, Y.A., XantawoBa, ®.[., lNonoea, T.P.,
Antonova U.A., Khaltanova F.D., Popova T.R., | ManbiweBa, B.Jl., Koensikoa, l.E., lNypeeBa, A.M.,,
Malysheva V.L., Kovlyakova P.E., Gurieva A.M., | barnmoa, M.®., lonos, W.W., Tumodeesa, M.C.,
Bagimova M.F., Popov I.I, Timofeeva M.S., | BuHokypoBa, B.C., Hukonaea, ®.B. wugp. (2017).
Vinokurova V.S., Nikolaeva F.V. et al. (2017). The | Cucmema 8edeHusi  cenbCKOo20  xosslicmea 8
system of agricultural farming in the Republic of | Pecnybnuke Caxa (Slkymus) Ha nepuod 2016-2020
Sakha (Yakutia) for the period 2016-2020 etc. | 20dbi. Kemeposo
Kemerovo.

4.7 Literature/ available resources for students INutepaTtypal/goctynHble pecypchbl Ans CTYAEeHTOB

1. Grigoruk  V.V., Klimov E.V. (2016).
DEVELOPMENT OF ORGANIC AGRICULTURE
IN THE WORLD AND KAZAKHSTAN, Ankara,
408 p. http://old.belal.by/elib/fac/872.pdf

2. AlTbaeBT.E., AlnTbaeBaA.T.,
PaxesimxaHoBb.C. (2017). 3eneHoe
OBOLLEBOACTBO» Ha toro-socToke KasaxcTaHa. -

1. lpuropyk B.B., Knuwos E.B. (2016).
PA3BUTUE OPrAHUYECKOIO CEJIbCKOIo
XO39UCTBA B MUPE U KA3AXCTAHE, Ankapa,
408c. http://old.belal.by/elib/fac/872.pdf

2. AlTbaesT.E., AnTbaeBaA.T.,
PaxbimxaHoBb.C. (2017). 3eneHoe 0BOLLEBOACTBO» Ha
loro-Boctoke KaszaxctanHa. - Anmatbl. - 169 c.

AnmarTsl. - 169 c. | https://www.researchgate.net/profile/Birzhan-Sultanuly-
https://www.researchgate.net/profile/Birzhan- Rakhymzhanov/publication/305882849 Scientific_and
Sultanuly- Innovative_Bases of Development_of Potato Vegeta

Rakhymzhanov/publication/305882849 Scientific

ble_and Melon Growing in_the Republic_of Kazakh

and_Innovative Bases of Development of Potat

stan_The Proceedings of the International Scientific

0 Vegetable and Melon Growing in_the Republ

Practical Conference July 22-

ic_of Kazakhstan The Proceedings of the Inter
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xosdlicmea U cernbxosrepepabomku.  [NonydeHo w3
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https://www.gov.kz/memleket/entities/moa?lang=r | 2. Mony4eHo n3: www.interecoforum.org
u 3 MonyyeHo us:

2. Received from: www.interecoforum.org

3. Received from:
http://www.gazeta.ru/science/2012/04/28_a_4566
861.shtml

hﬁp://vwvw.gazeta. ru/science/2012/04/28_a_4566861.shtml
1.

5.2 Literature/Available resources for students INutepaTtypa/gocTynHblepecypcbianAaCTyAEeHTOB
1. EFSA Panel on Animal Health and | 1. EFSA Panel on Animal Health and Welfare (
Welfare ( AHAW) (2012). Guidelines for Assessing | AHAW) (2012). Guidelines for Assessing Risks to
Risks to Animal Welfare. EFSA Journal | Animal Welfare. EFSA Journal 10(1):2513. 30 pp. doi:
10(1):2513. 30 pp. doi: 10.2903/j. efsa. 2513. | 10.2903/j. efsa. 2513. Available online:
Available online: www.efsa.europa.eu/efsajournal | www.efsa.europa.eu/efsajournal
2. Juan Lubroth. Climate change and | 2. Juan Lubroth. Climate change and animal
animal health. Animal Health Service, FAO, Rome | health. Animal Health Service, FAO, Rome
3. Gerber PJ, Steinfeld H, Henderson B, et | 3. Gerber PJ, Steinfeld H, Henderson B, et al.
al. (2013) Combating climate change through | (2013) Combating climate change through livestock: a
livestock: a global assessment of emissions and | global assessment of emissions and mitigation options
mitigation options and their implications. Food and | and their implications. Food and Agriculture
Agriculture Organization of the United Nations | Organization of the United Nations (FAO), Rome,.
(FAO), Rome,. | http://www.fao.org/docrep/018/i3437e/i3437e.pdf
http://www.fao.org/docrep/018/i3437e/i3437e.pdf

HononHuTenbHblEe pecypchl ANA NpenogaBaTenemn
Further resources for teachers 1. Wynmuk M.B., Panxman A.A., MaxatoB B.M,
1. Shupik M. V., Raikhman A. Ya., Mahatov B. M., | Kynataes B.T. (2014). KopmrneHue
Kulataev B. T. (2014). Feeding of farm animals | cenbckoxossiticmeeHHbix  XusomHbix  KopmneHue
Feeding of cattle, sheep, goats and horses. | kpynHo2o ckoma, osey, ko3 u snowadel. Y4ebHo-
Educational and methodological manual of the | meTognyeckoe nocobue YO Benopycckas
Belarusian State Agricultural Academy, Gorki | rocygapCTBeHHasi CenbCKOXO3SAWCTBEHHAs akagemus,
BGSHA.13.72 p. I. lopkm BI'CXA. 13.72 n.n.
2. Kulataev B. T. (2017). Breed formation in | 2. Kynataes bBb.T. (2017). [llopodoobpa3sosaHue &
animal husbandry and poultry farming. Textbook | xueomHosoOcmee u nmuyesodcmee. Y4yebHuk4YacTsb |,
Part I, I, . Almaty. 42.5 p. |. I, Il. Anmatbl. 42.5 n.n.
3. Lacetera, N. (2019) The impact of climate | 3. Lacetera, N. (2019). Impact of climate change on
change on animal health and well-being.Anim. | animal health and welfare. Anim. Front. 9, 26-31.
Front. 9, 26-31.

5.3. Literature/ available resources for students INutepaTtypal/goctynHble pecypchbl Ans CTYAeHTOB
1. Sharapatka, B., Urban, I. (2010). Organic | 1. Wapanatka, b., Yp6aH, N. (2010). OpeaHuyeckoe
agriculture. Olomouts, p. 398. cenbckoe xo3sticmeo. Onomoyl, c. 398.
2. lvanov, A., Mironov, V.V. (2015). Ecological | 2. MBaHoB, lO.A., MunpoHos, B.B. (2015). SkonozuyHoe
animal husbandry, problems and challenges. | xusomHoeodcmeo, npobnembl U 8bi1308bl.COOPHMK
Collection of scientific papers. |AEP, Issue 87. | HayuHbix TpygoB. MASI. Bein. 87. ISSN 0131-5226.
ISSN 0131-5226. 3. ®AO. (2020). 300posbe XUBOMHBIX U UIMEHEHUEe
3. FAO. (2020). Animal health and climate | knumama. Pum, c. 8 c. Licence: CCBY-NC-SA 3.0 IGO.
change. Rome, c. 8. Licence: CC BY-NC-SA 3.0
IGO. HononHuTenbHble pecypchbl ANA npenoaaBaTenemn

1. FAO. (2018). World Livestock: Transforming the

Further resources for teachers livestock sector through the Sustainable Development
1.FAO. (2018). World Livestock: Transforming the | Goals. Rome, pp. 222. Licence: CC BY-NC-SA 3.0
livestock sector through the Sustainable | IGO.
Development Goals. Rome, pp. 222. Licence: CC | 2. Aland, A and Madec, F. (2009). Sustainable animal
BY-NC-SA 3.0 IGO. production. Wageningen, p. 496.
2. Aland, A and Madec, F. (2009). Sustainable | 3. Krause, M & Richardson, J. (1996). Sustainable
animal production. Wageningen, p. 496. farm production. Inkata Press, p. 143.
3. Krause, M & Richardson, J. (1996).
Sustainable farm production. Inkata Press, p. 143.

5.4 Literature/available resources for students INutepaTtypa/goctynHblie pecypchbl Ans CTYAEeHTOB

1. Clements R., Haggard J., Quezada A., Torres
H. (2011). Technologies for adaptation to climate
change. Agricultural sector.

2. Omarkozhauly N., Shauenov S. (2016).
"Innovative technologies for the production of
livestock products”. Educational and methodical
complex. Astana.
3.  Shcherbatov V.l

(2015). Innovative

1. KnemeHTtcP., Xarropx., KesagaA., ToppecX.
(2011). TexHonormv Ans aganTaumm K WU3MEHEHUIO
knumata. CeslbCKOX035UCMBEHHbIU CEKMOP.

2. Omapkoxaynsl  H., LUWayeHos C. (2016).
«VHHOBALMOHHbLIE TEXHONOornn NpOM3BOACTBA
NpoAyKLUMM XNBOTHOBOACTBa». YyebHOo-memodouyeckuli
Komrinekc. AcTtaHa.

3. llepbaToB B.W. (2015). WHHO8aUUOHHbIe
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technologies in animal husbandry. Received from:
https://kubsau.ru/upload/iblock/897/8975edcaceas
4068e66c1ddf9025845d.pdf

Further resources for teachers

1. National Library of the Republic of Kazakhstan.
Received from: https://www.nlrk.kz/

2. Unified electronic library. Received from:
http://www.elibrary.kz /

3. (2020) Animal husbandry, use of natural
resources, climate change and the environment.
Received from:
http://www.fao.org/3/nd386ru/nd386ru.pdf

mexHoo2uu 8 XugomHogodcmee. [lonyyeHo u3:
https://kubsau.ru/upload/iblock/897/8975edcacead44068
€66¢1ddf9025845d.pdf

HononHuTenbHble pecypchbl ANA npenogasaTenemn
1. HauyuoHarnbHas bubrniuomeka Pecnybnuku
KasaxcmaH. MonyyeHo u3: https://www.nlrk.kz/

2. EOuHasi anekmpoHHas bubnuomeka. onyyeHo n3:
http://www.elibrary.kz/

3. (2020) >Kueomrosodcmeo, ucrnosib308aHue
MPpUpOOHbIX  pecypcos, U3MeHeHue Kriumama U
OKpyxarouwjasi cpeda. MonyyeHo n3:

http://www.fao.org/3/nd386ru/nd386ru.pdf

5.5 Literature/ available resources for students INutepaTtypa/gocTynHblie pecypchbl Ansi CTYAEeHTOB
1. Jessica Vapnek, Megan Chapman. | 1. Jessica Vapnek, Megan Chapman. (2010).
(2010) Legislative andregulatory optionsfor animal | Legislative andregulatory optionsfor animal welfare.
welfare. FOOD AND AGRICULTURE | FOOD AND AGRICULTURE ORGANIZATION OF THE
ORGANIZATION OF THE UNITED NATIONS. | UNITED NATIONS. Rome
Rome. 2. Farm Animal Welfare Committee (2016).
2. Farm Animal Welfare Committee (2016). | Opinion on the links between the health and wellbeing
Opinion on the links between the health and | of farmers and farm animal welfare. Accessible at:
wellbeing of farmers and farm animal welfare. | https://www.gov.uk/government/uploads/system/upload
Accessible at: | s/attachment data/file/593474/opinionon-farmer-
https://www.gov.uk/government/uploads/system/u | wellbeing_final 2016.pdf
ploads/attachment_data/file/593474/opinionon- 3. Fraser, D. (2014). The globalisation of farm
farmer-wellbeing_final 2016.pdf animal welfare. Revue scientifique et technique
3. Fraser, D. (2014). The globalisation of | (International Office of Epizootics), 33(1): 33-38
farm animal welfare. Revue scientifique et | 4. Andrade, S. & Anneberg, I. (2014). Farmers
technique (International Office of Epizootics), | under Pressure. Analysis of the Social Conditions
33(1): 33-38 ofCases of Animal Neglect. Journal of Agricultural
4. Andrade, S. & Anneberg, |. (2014). | Environmental Ethics, Vol., 27, 103-126
Farmers under Pressure. Analysis of the Social
Conditions of Cases of Animal Neglect. Journal of | [lononHuTenbHbIEe pecypchbl ANA npenopgasaTenen
Agricultural Environmental Ethics, Vol., 27, 103- | 3. Courtney G. Lee, (2016) The Animal Welfare
126 Act at Fifty: Problems and Possibilities in Animal
Further resources for teachers Testing Regulation, 95 Neb. L. Rev. 194 Available at:
1 Courtney G. Lee (2016) The Animal Welfare Act | https://digitalcommons.unl.edu/nir/vol95/iss1/6
at Fifty: Problems and Possibilities in Animal | 4. Wood-Gush, D.G.M., et al. (1975). Social
Testing Regulation, 95 Neb. L. Rev. 194 Available | stress and welfare problems in agricultural animals. In
at: https://digitalcommons.unl.edu/nlr/vol95/iss1/6 ESE Hafez (Ed.), Behaviour of Domestic Animals,
2 Wood-Gush, D.G.M., et al. (1975).Social stress | Bailliere Tindall, London: pp. 182-200.
and welfare problems in agricultural animals. In
ESE Hafez (Ed.), Behaviour of Domestic Animals,

Bailliere Tindall, London: pp. 182-200.

5.6 Literature/available resources for students INutepaTtypal/goctynHble pecypchbl Ans CTYAEeHTOB
1.1SO 9001 (2015). Quality Management | 1 ISO 9001 (2015). Cucmembl  MeHedXMeHmMa
Systems. Kayecmea.
2.Chernoivanov V.., Ezevsky A.A., | 2 YepHomBaHoB B.W., ExeBcknii A.A., KpacHoliekoB
Krasnoschekov N.V., Fedorenko V.F. (2011). | H.B., ®epopeHko B.®.. (2011)  VYnpasneHue
Quality Management in Agriculture. Moscow. 344 | kayecmeom 8 cesibCKoM xo3siticmee. MockBa. 344 c.

p. 3 Kanueey A.H., l'epacumosB B.U., MNapxomeHko J1.B.
3.Kanivets A.N., Gerasimov B.l.,, Parkhomenko | (2005). SKoHoMmuYeckul aHanu3s cucmemsbl
L.V. (2005) Economic analysis of the quality | meHedxmeHma Kayecmea MPOMBILUIEHHO20
management system of an industrial enterprise. | npednpusmus. MoHorpadusa. Tambos: U3pgatensctso
Monograph. Tambov. TSTU Press. 144 p. TITY. - 144 c.

Further resources for teachers [dononHutenbHbIe pecypchl ANA npenogaBaTenen
1. received from: Web of  science | 1. MonyyeHo na: Web of science
https://apps.webofknowledge.com/ https://apps.webofknowledge.com/

. received from: Elsevier | 2. MNonyyeHo un3: Elsevier https://www.elsevier.com/
https://www.elsevier.com/ 3. MonyyeHo n3: eLIBRARY.RU
3. received from: eLIBRARY.RU | https://www.elibrary.ru/defaultx.asp
https://www.elibrary.ru/defaultx.asp
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1. Chernikov, V.A. and Chekeres, A.l. (2000).
Agroecology. Moscow: Kolos

2. Barannikov, V.D. (1985). Environmental
protection in the zone of industrial animal
husbandry. Moscow: Rosselkhozizdat

3. Fokina, V.D. (1980). Environmental protection
from animal husbandry waste pollution. Overview
information. Moscow: VNIITEISH

Further resources for teachers

1. Mirzoev, E.B. (2007). Impact of technogenic
factors on farm animals during animal husbandry
in ecologically unfavorable regions. Agricultural
Biology, 2, 73-78.

2. Zachinyaev, Ya.V. (2011). Ecological problems
of modern animal husbandry (on the example of
horse breeding). Petrozavodsk: PetrSU

3. Donnik, .M. (1999) Biological features of farm
animals and their resistance to diseases in
different ecological zones of the Ural region. Sat:
Problems of radioecology and boundary
disciplines, 2, 214-239.

1. YepnukoB, B.A. wu Yekepec, A.WN.
Aepoakonozaus. Mocksa: Konoc

2. bapanHukoB, B.1. (1985). OxpaHa okpyxaroujeli
cpelbl 8 30HE MPOMbIWIIEHHO20 XUB0OMHOB0OCMEa.
MockBa: Poccenbxosusgar

3. ®okuHa, B.O. (1980). OxpaHa okpyxaroujeli cpedsbl
om  3az2ps3HeHuUs omxodaMu  XKugomHogodcmaea.
0O630pHas uHgopmayus. Mocksa: BHUNTINCX

(2000).

HononHuTenbHbIE pecypchl ANA npenogasaTenemn
3. Mupsoes, 3.b6. (2007). Bo3aencTaue TEXHOrEHHbIX
(haKTOpPOB Ha CENbCKOXO3ANCTBEHHBLIX XUBOTHBLIX MpWU

BeLEeHNN KMBOTHOBOACTBA B 3KOJOrM4eCKn
Hebnaronony4yHbix pernoHax. Cenbcko3salicmeeHHasi
buornoeus, 2, 73-78.

4. 3auunHses, A.B. (2011). Okonoeuyveckue

npobrembl  cOBpPEMEHHO20 XueomHosodcmea (Ha
npumepe koHesodcmea). MNeTpo3aBogck: MNeTplY

3. OoHHuk, N.M. (1999) Buonorudeckme ocobeHHOCTU
CEeNbCKOXO3AMCTBEHHBIX XXUBOTHBIX U YCTOMYMBOCTb UX
K 3aboneBaHWsAM B pasHblX 3KOMOMMYECKUX 30HaX
Ypanbckoro pervoHa. C6.: Mpobnembl paduoakonoauu
U noepaHuyHbIX QucyunuH, 2, 214-239.
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Literature/ available resources for students

1. Chernikov, V.A. and Chekeres, A.l. (2000).
Agroecology. Moscow: Kolos

2. Bakulov, I.A., Kokurin, V.A. and Kotlyarov, V.M.
(1988). Disinfection of manure in the conditions of

industrial animal husbandry. Moscow:
Rosagropromizdat
3. Barannikov, V.D. (1985). Environmental

protection in the zone of industrial animal

husbandry. Moscow: Rosselkhozizdat

Further resources for teachers

1. Donnik, .M., Shkuratova, I.A. and Vereshchak,
N.A. (2006). Ecological monitoring of the health of
productive animals in the conditions of the Middle
Urals. Sat. scientific report Int. symp.
"Agroecological safety in the conditions of
technogenesis”, 1, 180-186.

2. Topuria, G.M. (2006). The quality of livestock
products in the conditions of anthropogenic
pollution of the environment. Sat. scientific report
Int. symp. "Agroecological safety in the conditions
of technogenesis”, 1, 347-352.

3. Voroshilov,Yu.l. and Durdybaev, E.B. (1999).
Livestock complexes and environmental
protection. Moscow: Agropromizdat

INutepaTtypal/goctynHblie pecypchbl Ans CTYAeHTOB
2. YepnukoB, B.A. un Yekepec, A.N. (2000).
Aepoakonoaus. Mocksa: Konoc

2. bakynos, W.A., KokypuH, B.A. n Kotngapos, B.M.
(1988). ObessapaxusaHue HaBO3HbIX CMOKO8 8
ycrosusix MPOMBILWIEHHO20 )xueomHogodcmea.
Mocksa: PocarponpomusgaTt

3. BapanHnukoB, B.O. (1985). OxpaHa okpyxarowel
cpedbl 8 30HE MPOMbIWIIEHHO20 XUBOMHo8oOCcmea.
MockBa: Poccenbxo3unsgat

HdononHutenbHbIe pecypchl ANs npenogaBaTenemn
1. OoHHuk, N.M., WkypaTtoBa, .A. n Bepewak,
H.A. (2006). 3konornyeckuin MOHUTOPWHI 300POBbS
NPOAYKTUBHBIX XMBOTHbIX B ycnosusax CpefgHero
Ypana. ce. Hayu. OQOKI. Mexo. cumr.
«Aepoakornoaudyeckasi 6e3ornacHocmb 8  yC/i08USIX
mexHoeeHe3ax, 1, 180-186.

2. Tonypusa, .M. (2006). KauectBo npopykumm
XVMBOTHOBOACTBA B  YCIOBUSIX aHTPOMNOreHHoro
3arpsisHeHns BHewHen cpepl. C6. Hayy. dokn. Mexd.
cumn. «Aepoakonoaudyeckass ~ besonacHocmb 8
ycrnosusix mexHoeeHesay, 1, 347-352.

3. Bopowwunos, 0.W. n Oypabi6aes, E.B. (1999).
)KusomHosodyeckue KOMI1/1eKChbI u oxpaHa

oKkpyxarowjeli cpedbi. Mocksa: ArponpomusgaTt
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