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Preface

In the frame of the Erasmus+ project Enhancement of Postgraduate Studies on Sustainable Agriculture and
Future Farming Systems (SAGRIS) 4 modules are developed as a joint action of the participating higher
education institutions from the Russian Federation, Republic of Kazakhstan, Poland, Czech Republic and
Germany and supported by national bodies in research and education:

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 at all participating Russian and Kazakh higher education institutions,
involving a wide range of teaching staff. Therefore, complementary to the brief module descriptions, which
outline scope, content and structure of each module, further material and resources to teach and implement
the modules has been compiled to provide manuals (toolboxes) and facilitate the work of the teachers.

This compilation for module 1 was elaborated by the members of the module working group listed in the
annex under the lead of Prof. Dr. sc. agr. Heinrich Schuele (Nuertingen-Geislingen University), Professor
Kuanysh Zholamanov (Kazakh National Agrarian Research University), Dr.Assoc.Prof Vitalii Tikhonovskiy
(Novosibirsk State Agrarian University).
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lNpeaucnoBue

B pamkax npoekta Erasmus+ "CoBepLueHCTBOBaHME NOCNeBY30BCKOro obpa3oBaHus B chepe yCTon4MBOro
cenbckoro xossmctea M arpocuctem byaywero” (SAGRIS) npu coTpygHuMYecTBE BbICLUMX Y4EOHbIX
3aBegeHu Poccunckon ®epgepauun, Pecnybnukm KasaxctaH, [lonbwu, Yewckon Pecnybnukn wu
FepmaHny, a Tarke Npu nogaepXke HauMOHaNbHbIX OrpaHmM3aumii B 06nacTn Hay4HbIX UCCregoBaHuA n
obpasoBaHus 6bIno paspabdoTaHo 4 mogyns:

Mogaynb 1: «YMHOE» cenbckoe X03s1CTBO 1 LndpoBn3aLms

Mogaynb 2: Cuctembl pacTeHMEBOACTBA M XXMBOTHOBOACTBA B YCMOBUAX U3MEHEHUS KnuMaTa
Mogynb 3: CoBpeMeHHble MeTOAbl HayYHbIX NCCIEeA0BaHNN

Mogaynb 4: TpaHcaMcuMniMHapHble MeTodbl UCCIeAOoBaHNA AN YCTONYMBOIO CENbCKOro X03s1McTBa

Moaynwu 6yayT BHegpeHbl BO BCEX ydacTByoLwmx By3ax Poccun n KasaxctaHa ¢ npuBneyeHmem LWMPOKOro
Kpyra npocpeccopcko-npenogasaTenbckoro cocrasa. B ¢Ba3n ¢ 9Tum, B 4ONOMHEHUE K KPATKMM ONUCAHUAM
MoAyrnen, B KOTOPbIX M3naraloTcs cdepa oxBaTa, COAepXaHue W CTPyKTypa Kaxgoro mogyns, 6binm
COCTaBfeHbl AOMOMHUTENbHbIE MaTepuanbl U pecypcbl AN MpenogaBaHUs M peanu3auun Moaynen c
Lenblo NnpegocTasneHns nocobum (MHCTpymeHTapueB) n obnerdyeHuns paboTbl npenogasatenen.

HacTtoawmn nHctpymeHtapun ana mogyns 1 6bin paspabotaH yneHamu paboden rpynnbl N0 MOAYMIO,
NepeyvmcrieHHbIMM B MPUMOXEHUM K [AHHOMY [OKYMEHTHY MOA4 PyKOBOACTBOM npodieccopa,
a-pa c.-x. Hayk XanHpuxa LUWyne (YHusepcuteT HiopTuHreH-lancnuHreH), npodgeccopa KyaHbiwa
YKonamaHoBa (Kasaxckui HauuoHarbHbIA arpapHbIi UccnegoBaTenbCkUin YHUBEPCUTET), K.H., JoueHTa
kadbeapbl "MallunHbl 1 TpakTopHbI Napk” Butanua TuxoHoBckoro (HoBocubupckuii rocygapCTBEHHBIN
arpapHbIvi yHMBEpCUTET).
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. The intention of the module

After completion of the module, graduates understand the technical background of Smart Farming
Systems and digital technologies used in agricultural production. They understand the potential of Smart
Farming methods in order to increase resource-efficiency of agricultural production and sustainability of
farming systems. Furthermore, they are able to evaluate, assess and discuss the resource efficiency of
different agricultural production systems.

They know what kind of Precision Farming technologies are/can be applied in crop and livestock farming
and understand how these methods can be integrated into a holistic Farm Management Information
System. Furthermore, they know and understand future developments towards the introduction of
automated systems and the use of robots in agricultural production.

Competencies: Postgraduate / doctoral students

» demonstrate their understanding of the potential of digital technologies and Smart Farming methods
for the increase of resource-efficiency of agricultural production.

» can explain and demonstrate the technical background and functionality of Smart Farming systems for
crop and animal production.

» understand the functions of Farm Management Information Systems in practical agriculture and are
capable of using Farm Management data for research purposes.

Skills: Postgraduate / doctoral students are able

» to describe and discuss the potential of Smart Farming technologies for increasing the resource-
efficiency of agricultural production.

» to use and operate smart farming equipment and digital farming technologies, they are able to
evaluate them and to use the results obtained for research purposes.

» to apply Farm Management Information Systems in agricultural enterprises and to operate selected
software systems.

Knowledge: Postgraduate / doctoral students acquire (advanced) knowledge

» on Smart Farming Systems, ICT-based technologies used in the agricultural sector and the
development of automated systems and robotics in agricultural production.

» on the concepts and indicators of sustainability and innovative digital-based technological approaches
to increase resource-efficiency of agricultural production;

» on Farm Management Information Systems and Agricultural Decision Support Systems based on
artificial intelligence.

For this, SAGRIS module 1 provides professional, methodological and practical content on

» Resource-efficient approaches for sustainable agriculture

ICT based technologies in agriculture and smart farming tools
Management information systems

Precision agriculture (crop farming and livestock breeding)
Agricultural automation and robotics

vvyyy

1 (EN)

*
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|. Lenb moayns

Llenb mopgynsa - TeopeTuyeckme W NpakTUYecKMe HaBblkM MO pa3paboTke W NpUMEHEHUIO
pecypcocbeperaomx NoAXo00B HA OCHOBE COBPEMEHHbIX, MHHOBALMOHHbIX TEXHONMOMN ANs pasBuUTus
YCTOMYMBOrO CENbCKOro XO3ANCTBa NyTeM (OPMUPOBAHUA U pa3BUTUS KOMMETeHuun B cdepe
npodeccroHanbHoON AesTENBHOCTH.

Mo okoHYaHWM MOAYNSA BbIMYCKHWKU MOHMMAKOT TEXHUYECKYI0 OCHOBY «YMHbIX» cucteM (Smart Farming
Systems) 1 unpoBLIX TEXHOMNOrMA, MNPUMEHHAEMbIX B CENbCKOXO3AWCTBEHHOM npousBoactee. OHu
MOHUMAIOT NOTEHUMan YMHbIX METOA0B AN CenbCcKkoro xosancraea (Smart Farming) ¢ uenbio noBbiWeHUs
pecypcoadheKTUBHOCTU (pecypcocbepekeHnsi) CenbCKOXO3ANCTBEHHOrO MPOM3BOACTBA M YCTONYMBOIO
3emnegenuns. AcnmpaHTbl/ AOKTOPaHTbl MOFYT OLEHWUTb U 0B6CyanTb pecypcocbepexeHne B pasfnyHbiX
cucTemax arpapHoro npou3BogcTsa.

O6yqa+ouJ,V|ec;| 3Hal0T, KakKne TexXHOJ10rmn ToO4HOro semMmnenenma Moryt npuMeHATbCA B pacCTeHMeBoACTBE U
XnBoTHOBOACTBE, W TMOHMMaAKT, KakK 3TW MEeTodbl MOryT ObITb WHTErpnpoBaHbl B LEJIOCTHYIO
I/IHCbOpMaU,VIOHHYIO CUCTemMy ynpaslieHund CEeNbCKOXO35AMCTBEHHbBIM npon3BoaCcTBOM. OHM 3HaT U
NOHNMAKT 6y,qyu.|,|/|e pa3pa60TKM Nno BHEAPEHN0 aBTOMaTn3npoBaHHbIX CUCTEM U NCNOJ1Ib30OBAaHUIO p060TOB
B CENbCKOXO3ANCTBEHHOM npon3BoAcCTBE.

KomneTeHummn: acnnpaHTbl/ JOKTOPaHThI

» CcnocobHbl MOHMMAaTb MOTEHUMAN LUMPOBbLIX TEXHOMOMUA U YMHbLIX METOAOB B CEITbCKOM XO35AACTBE
(Smart Farming) ansi noBbIweHns pecypcocbepexxeHnst arpapHOro NpoM3BOACTBA;

» CnocobHbl OOBACHATE U 4EMOHCTPMPOBATh TEXHUYECKYHO 6a3y U (DyHKLMOHANbHbIE BO3MOXHOCTM
YMHbIX CUCTEM B pacTEHUEBOACTBE U XXMBOTHOBOACTBE,

» CnocobHbl MOHNUMAaTb NHPOPMALIMOHHbLIE TEXHONOMMM B 0ONacTK ynpaBneHnst COBPEMEHHbIM
dhepmepcKnm Xo3ancTeoMm. NMoHnmMaeT PyHKUNN MHPOPMAaLIMOHHBIX CUCTEM YrpaBreHus B
NPOU3BOACTBEHHbIX YCNOBUSAX Y CMOCOBHbBI UCNOMb30BaTh AaHHbIE 3HAHWUS B MCCNeaoBaTeNbCKNX
uensx.

YMmeHus: AcnnpaHTbl/ JOKTOPaHTbI

P> yMeloT onucbIBaTh M 06CYxaaTe NOTEHLMAN YMHbIX TEXHOINOIMI B CENbCKOM X03AiCTBE (Smart
Farming) ans nosbileHUs pecypcocbepexkeHusi B arpapHOM NpOV3BOACTBE;

P> yMetoT UCMOMb30BaTh LNGPOBbLIE TEXHONMOMMM U YMHYH TEXHUKY AN BeeHUs CeNbCKOro X03aNCTBa,
OLleHMBATbL WX U UCMONb30BaTh NOSyYeHHbIe pesynbTaThl B UCCNEeAoBaTeNbCKUX Lensx;

P> MOryT NPUMEeHsATb MHPOPMALMOHHbIE CUCTEMBI YNpaBNeHUs (DepMepCKMM XO3ANCTBOM Ha
CENbCKOXO3SINCTBEHHBIX NPEANPUATUAX U IKCMNYyaTUPOBaTb BbiGpaHHbIE NPOrpaMMHbIE KOMIIIEKCHI.

3HaHuna: AcnmpaHTbl/ AOKTOpPaHTbI 3HaKOT

» uudposble cuctembl (Smart Farming Systems), TexHonorun Ha 6a3e VKT, ucnonesyemoie B
arpapHOM CeKTope; pa3BuTne aBTOMaTU3MPOBaHHbIX CUCTEM U POBOTOTEXHUKN B
CEerbCKOX03AWCTBEHHOM NPON3BOACTBE;

> KOHUEenumMu 1 nokasaTenu yCToM4YMBOCTU; MHHOBALMOHHbIE LM(POBLIE TEXHONOIMYECKUe Noaxoab!
ONS NOBbILLEHNS pecypcocbepexeHnsi CerbCKOX03ANCTBEHHOIO NPON3BOACTBA;

» VHpOPMaLMNOHHbIE CUCTEMBI YNIPaBMEeHWUS MPOM3BOACTBOM U CUCTEMbI NOAAEPKKN NMPUHATUSA PeLLEeHUN
B CEMbCKOM XO3ANCTBE, OCHOBAHHbIE HA NCKYCCTBEHHOM WHTEMMEKTE.
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ll. Design of the module

Module 1 is composed out of five main parts (subtopics):

Subtopic 1 Resource-efficient approaches for sustainable agriculture
(0.7 credits ECTS = 21 hours)

Subtopic 2 ICT based technologies in agriculture and smart farming tools
(0.93 credits ECTS = 28 hours)

Subtopic 3 Management information systems
(0.8 credits ECTS = 24 hours)

Subtopic 4 Precision agriculture (crop farming and livestock breeding)
(1.0 credits ECTS = 30 hours)

Subtopic 5 Agricultural automation and robotics
(0.57 credits ECTS = 17 hours)
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|l. Au3auH moayna

Moaynb 1 COCTOMT U3 NSATU OCHOBHbIX YacTel (noaTem):

MNoaTtema 1 Pecypcocbeperatowme nogxoabl 415 YCTOMYMBOrO CEMbCKOro X03aMCTBa
(0,7 xpegntoB ECTS = 21 yac)

Moatema 2 LincppoBble TEXHONOrMM B CENMbCKOM XO3ANCTBE U NPUEMbI «YMHOIO»
semnegenus, (0,93 kpegutos ECTS = 28 yacos)

Moatema 3 Cuctembl ynpaBneHus MHpopmMaumen B CENMbCKOM XO3SNCTBE
(0,8 kpegntoB ECTS = 24 yaca)

MogTtema 4 TouHoe cenbckoe X03aMCTBO (PaCTEHMEBOACTBO M XKUBOTHOBOACTBO)
(1.0 kpegntoB ECTS = 30 yacoB)

Moaotema 5 ABTOMAaTM3aUMs CENbCKOro X03sIMCTBa U poboTOTEXHMKA
(0,57 kpegntoB ECTS = 17 yacoB)
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lll. Content of Sub-Topics and Units
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lll. CopepxaHne noaTeM U eONHUL, U3MEPEHUNA
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1. Resource-efficient approaches for sustainable
agriculture

Human efforts aimed at producing more food made a huge impact on the environment. Application of
traditional agricultural technologies has increased the losses of arable land and resulted in a steady soil
deterioration. At the present moment and in future as well, sustainable agriculture can solve the problem of
resource consumption and resource-saving. PhD students will get theoretical and practical skills on
development and application of resource-saving approaches based on modern innovative technologies for
sustainable agriculture.

Learning outcomes

Competence 1: PhD-students are able to discuss and assess resource-efficient approaches to farming
systems.

» Knowledge 1: PhD-students know resource-saving approaches for smart agriculture when applying
digitalization, as well as indicators of resource-efficiency.

» Skill 1: PhD-students are able to find, analyze, classify and summarize information on resource-saving
approaches for agricultural production.

Competence 2: PhD-students understand the potential of digital technologies / Smart Farming methods for
the increase of resource-efficiency of agricultural production.

» Knowledge 1: PhD-students know innovative digital-based technological approaches to resource-
saving technologies.

» Knowledge 2: PhD-students know the methods for planning, monitoring and assessing the work
quality

» Skill 1: PhD-students are able to utilize high-tech issues and instruments to assess the timing, quality
and efficiency of conservation approaches in the frame of research projects.)

Content

Professional content: Obtaining and consolidating theoretical knowledge on the concept of resource-efficient
approaches for the development of sustainable agriculture through the formation and development of
competencies in the field of professional activity.

Methodological content: Methodology of scientific analysis and thinking, scientific and methodological
approaches and methods of decision-making and their implementation in practice.

Practical content: Qualified identification and solution of practical and professional problems of resource-
efficient technologies.

Interdisciplinary content: Connection with subjects: Information Technology, Technology of Agricultural
Production, Modelling, Physics, Mathematics, Ecology.
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1. Pecypcocbeperarwowme noaxoabl Ans yCTOMYUBOro
CeNfibCKOro Xo3fncTBea

Ycunus yenoeeka npoussecTn 6onblue NPoAoBONbCTBUS OCTABMAOT CBOW Crief Ha OKpyXKatollen cpege.
MocTosiIHHOE MCMONb30BaHUE TPAOULMOHHBLIX arpoTEeXHOMOMMIA YCUIMMO MOTEePU NaxoTHbIX Mnrowanen u
NPUBENO K HEYKNOHHOMY YXyALEeHUI0 KadecTBa NoyB. [JOCTUXKEHWE YCTOMYMBOrO pPasBUTUS CENbCKOro
X035iCTBa B HacTosiliee BpemMsi U B nepcriektuBe TpebyeT pelleHuss npobrieMbl ONTUMU3aLUM
pecypconoTpebneHuss n pecypcocbepexeHns. AcnupaHTbl M OOKTOPaHTbl Norfyyat TeopeTudeckne u
npakTU4eckne HaBblkM pa3paboTkM U MPUMEHEHMS pecypcocbeperalowmx MoaxoOA0B Ha OCHOBe
COBPEMEHHbIX MHHOBALIMOHHbIX TEXHOMOMMIA ANs Pa3sBUTUS YCTOMYMBOIO CEMbCKOro X03sMCTBA.

Pe3ynbtatbl 06y4yeHus

KomneTteHuus 1: CnocobHbl obcyxaaTe 1 oueHmBaTb pecypcocbeperaroLme Noaxoapl B cuctemax

arponornb30BaHus.

» 3HaHua 1: Pecypcocbeperatowme nogxoabl Ans YMHOMO CEMbCKOro X03snMcTea npv Lmdposmnsauum;
nokasaTtenu pecypcocbepexxeHus.

»  YmeHusa 1: MoryT HaxoauTb, aHann3npoBaTb, knaccuduumposaTte U 0606wwaTe nHhopmaumo o
pecypcocbeperatoLmx noaxoaax Ans CenbCKOX03ANCTBEHHOIo NPOM3BOACTBA.

KomneTteHums 2: CnocobeH oueHnBaTh NoTeHuuan umgpoBbix TexHonormn / metogos Smart Farming ans

MOBbILIEHNS PecypcoadhEKTUBHOCTH (pecypcocbepexeHnst) arpapHOro NponM3BoAcTBa.

» 3HaHua 1: VIHHOBaUMOHHbIE LMGPOBLIE TEXHONOrMYECKMe Noaxoabl K pecypcocbeperatomm
TEXHOMOrMsAM.

» 3HaHuA 2: MeToabl NNIaHMPOBaHUSA, MOHUTOPUHIA U OLLEHKM KavecTBa paboTbl.

>  YmeHusa 1: YMeloT UCnonb3oBaTh BbICOKOTEXHONOMMYHbIE BOMPOCH! N UHCTPYMEHTbI ANS OLEeHKM
CPOKOB, kadecTBa 1 3hPEKTUBHOCTU NPUPOAOOXPAHHbBIX MOAXOA0B B paMKax UcCrenoBaTenbCkux
NMPOEKTOB.

CopepxaHue

MpodeccunoHanbHoe: [MonydyeHve M 3akpenneHue TeopeTUYEeCKMX 3HaHMW MO KoHuenuuu
pecypcocbeperatoLmx NoAXOA0B Afsi pa3BUTUS YCTOMYMBOIO CENbCKOro X03AMCTBa nyTem (hopMnpoBaHus
N pa3BUTUSA KOMNETEHUMI B cchepe npodeccnoHanbHoOm aeaTenbHOCTH

MeTtopgonornyeckoe: MeTooonorMa Hay4yHoro aHanusa U MbllWeHUs, Hay4yHo-MmeToanveckme noaxoabl u
MEeTOAbl MPUHATUS PELUEHNN U UX peann3aumm Ha nNpakTuke

MpakTnyeckoe: KsanuduumpoBaHHOE BbISIBIEHME W peLUeHue MpaKTUY4eckux u npodeccuoHanbHbIX
npobnem pecypcocbeperaroLmx TEXHOMOrn

MexaucumnnvHapHoe: CBaA3b €  gucuMniMHaMu:  MHGAOPMALMOHHBbIE  TEXHOMOMMWM,  TEXHOMOormm
NPOn3BOACTBA CENbCKOXO3AMCTBEHHOW NPOaYKUMN, MOAenupoBaHue, dnsunka, MatemaTunka, 3Kosorus.
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1. Structure of Subtopic 1
2. Resource-efficient approaches for sustainable agriculture

Types of educational work
(academic hours)

Contact work

Name of sections, topics

Laboratory

works

Practical studies
Ohers (for example,
consultations)
Individual work

N | Lectures

1.1 The state and prospects of resource efficiency in
agriculture. Basic scientific theories and the formation of a
strategy in the field of resource efficiency. Resource-efficient
systems in agriculture

1.2 Fundamental scientific theories in the field of resource- 2 1
efficient technologies

1.3 Resources used in agricultural production (natural, 3
human and financial resources).

Goals and objectives of resource efficiency.
Resource-efficient technologies in agriculture, the potential of
digital technologies in terms of resource efficiency.

1.4. Resource-efficient lifestyle in agriculture. The sequence 3 2
of the formation of resource-saving effect, Technological
structure of the agro-industrial sector. Structuring and
developing resource-saving lifestyles in agriculture.

1.5 Resource- efficient management mechanisms 1
(Organizational factors, legislative and regulatory support.
Measures to support resource- efficient technologies)

1.6 Resource-efficient systems in various areas of production 3 2
(industries). Modeling resource-efficient systems, resource-
efficient innovative projects.

1.7. The effectiveness of resource-efficient technologies 2
(Economic and environmental impact of resource-efficient
technologies. Methodology for assessing resource-efficient
technologies).
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3. Crpykrypa Noaremsi 1
4. Pecypcocb6eperarowme nogxoabl Afsi yCTOMNYMBOro CeNibCKOro Xo3sincTBa

Bug akagemudeckon paboTbl
(akapemuueckme yachbl)

KoHTakTHas paboTa

HassaHue pasgena, Tema

JlaGopaTopHas
MpakTnyeckme
3aHATUS

Mpoyee (Hanpumep,
KOHCYnbTauum)
InHamemayanbHas
pa6oTa

paboTa

N | Nlekuun

1.1 CocTosiHME 1 NepcnekTBbl pecypcocbepexeHmns B
cenbckom xo3ancTee. OCHOBHbIE Hay4YHblE TEOPUU U
dopMmpoBaHue ctparterum B obnactu pecypcocbepexeHusi.
O DEKTUBHOCTE CUCTEM pecypcochepexeHUs B CENMbCKOM
X03aMncTBe

1.2 dyHpameHTanbHble Hay4YHble Teopuun B obnacTtu 2 1
pecypcocbeperaloLmnx TeEXHONOrm

1.3 Pecypchl, ncnonb3yemble B CENbCKOXO3ANCTBEHHOM 3
npou3sBoAcTBe (MpUpoaHble, NoaCcKMe N (UHAHCOBbIE
pecypchbl).

Llenn n 3apaym pecypcocbepexeHus.
PecypcocbeperatoLine TEXHONOrMN B CENbCKOM XO3ANCTBE,
noTeHuman LUmMgpoBbIX TEXHOOMMIA C TOYKN 3pEHMUS
pecypcocbepexeHus.

1.4. PecypcocbeperatoLmit 06pas xu3Hu B CENbCKOM 3 2
xo3avcTBe, [NocnegoBaTensHOCTL HOPMUPOBAHUA
pecypcocbeperatowiero acpdekra, TexHonormyeckas
CTPYKTypa arponpombilnieHHon cdpepbl. CTpykTyprpoBaHmue
1 pasBuUTHE pecypco -cbeperatoLero obpasa XnsHu B
CenbCKOM XO3ANCTBE.

1.5 Pecypcocbeperatolime MexaHn3mbl ynpaBneHusi 1
(OpraHu3sauuoHHble akTopbl, 3akoHOA4ATENbHAsS U
HopMaTMBHas nogaepka. Mepbl No noaaepxke
pecypcocbeperarLLmnx TEXHOOMIA)

1.6 OcbdhekTnBHOCTL pecypcocbeperatomnx CUCTEM B 3 2
pa3nnyHbIX cdhepax nponsBoacTea (oTpacnsx).
MopenupoBaHue pecypcocbeperaroLmx CUCTEM,
pecypcocbeperatLine NHHOBALMOHHbIE NMPOEKTHI.

1.7. OhdhekTnBHOCTL pecypcocheperatoLLmx TEXHONOMMI 2
(OkoHOMMYeckas n akonornyeckas 3PPEKTUBHOCTb
pecypcocbeperarowmnx TexHonornin. Metoamka oueHku
pecypcocbeperarLmnx TEXHOOMA).
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5. 1.1. The state and prospects of resource efficiency in agriculture.

Basic scientific theories and the formation of a strategy in the field of resource efficiency. Resourse-
efficient systems in agriculture

Form of study/ teaching: Lecture
Contact hours 2 | Individual work (hours) |
Developers O. Tsybikova (BSAA), O. Vlasova (SSAU), A. Kushenbekova (WKATU)

Brief description of the teaching unit

Resource conservation is a comprehensive and purposeful work on saving and rational use of resources.
Analyzing the authors' scientific and methodological approaches to assessing the concept of "resource
conservation”, we should distinguish three main directions of the subject area of research: economic,
technical and technological and environmental, with material, energy, labor, natural and technical resources
being the object of study.

One of the founders of the theory N.F. Reimers understands the essence of "resource saving" as "production
and realization of final products with the minimum consumption of substance and energy at all stages of the
production cycle with the least impact on people and natural systems" [6].

The basic scientific approach is to consider "resource conservation” as a set, set or system of interrelated
activities, a process, an outcome or an indicator. The efficiency of agriculture can be significantly increased
through the organization of production on the principles of resource- and energy saving, as well as with the
transition to innovative methods of development: energy saving in agriculture, conservation agriculture
system, introduction of advanced mechanization tools, drip irrigation system, use of variety change and
variety renewal, introduction of minimum tillage system.

Literature/ available resources for students

1. Zhang, Qin (Hg.) (2016). Precision agriculture technology for crop farming. CRC Press Taylor &
Francis Group.

2. Ahmad, L., Mahdi, S.S. (2018). Satellite Farming. An Information and Technology Based
Agriculture. http://dx.doi.org/10.1007/978-3-030-03448-1

3. Oliver, M.A. (2010). Geostatistical Applications for Precision Agriculture.
http://dx.doi.org/10.1007/978-90-481-9133-8.

4. Digitalisation Agricultural Complex and the Russian. (2018). Ministry of Agriculture of the Russian
Federation.

5. Truflyak, E.V. (2019). Precision farming. St. Petersburg: Lan ELS p. 376.
https://e.lanbook.com/book/122186.
Fedorenko, V.F. (2017). Smart systems in agriculture. Moscow: Rosinformagroteh Publ., p. 159.
https://lib.rucont.ru/efd/653956 .

6. Ahmad, L., Mahdi, S.S. (2018): Satellite Farming. An Information and Technology Based
Agriculture. Retrivied from: http://dx.doi.org/10.1007/978-3-030-03448-1

7. Noack, Patrick Ole. (2019). Precision Farming — Smart Farming — Digital Farming. Berlin.

Further resources for teachers

1. The concept of applying precision farming systems in the Republic of Kazakhstan. (2017).

2. Recommendations on applying space technology for maintaining a precision farming system in the
Republic of Kazakhstan. (2018).

11 (EN)


http://dx.doi.org/10.1007/978-3-030-03448-1
http://dx.doi.org/10.1007/978-90-481-9133-8
https://e.lanbook.com/book/122186
https://lib.rucont.ru/efd/653956

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 %

6. 1.1. CocTosiHMe M nepcneKkTUBbI pecypcocbepeXeHns B CENbCKOM X03A1UCTBe

OCHOBHbIE Hay4Hble TeOpUKU U hopMMpOBaHNE cTpaTerMm B obnactu pecypcocbepexeHus.
O peKkTNBHOCTL cUCTEM pecypcocbepexeHunss B CENbCKOM XO35IMCTBE

dopma obyueHus/ npenogasaHus: | Jlekuns
KOHTaKTHbIe yackl 2 ‘ WHuavenayansHas paboTa (Yachl) ‘
PaspaboTuukm Libibukosa O.M. (BI'CXA), Bnacosa O.U. (CTTAY), KyweHbekoBa A. (BKATY)

KpaTkoe onucaHune y4yebHoM eanHULbI

PecypcocbepexeHne — koMnnekcHas u ueneHanpasreHHas paboTta no SKOHOMWWM U paLMOHanbHOMY
NCMONb30BaHMNIO PECYPCOB.

AHanuanpys Hay4HO-MeTOAMYECKME NOAXOAbl aBTOPOB K OLEHKE NOHATUS «pecypcocbepexeHuey, cnegyet
BblOENUTb TPU OCHOBHbIX HanpasneHus npegmMeTHon obnactn UccnegoBaHnsA: SKOHOMUYECKYHO, TEXHMKO-
TEXHOMOrMYECKYI0 W 3KOMOrMYeCKylo, Mpyu 3TOM OOBLEKTOM MWCCNeaoBaHus CryxaT MaTepuanbHble,
aHepreTuyeckue, TPyAoBble, MPUPOAHbIE, TEXHUYECKNE PecypChbl.

OanH M3 OCHOBOMOMOXHUKOB Teopun H.®. Pelimepc nMOHUMaeET CYLUHOCTb «pecypcocbepexxeHns» Kak
«MPOM3BOACTBO W peann3aLmnio KOHeYHbIX NPOAYKTOB C MMHUMarbHbIM PacxodoM BeLecTBa U SHeprnv Ha
BCeX 3Tanax MNpPOW3BOACTBEHHOrO LMKMa C HavMeHbLUMM BO34EWCTBMEM Ha YenoBeka W MpupogHble
cucTembl» [6].

OCHOBHOWM HayuHbIl NOAXOA CBOAMTCA K PAaCCMOTPEHUI0 «pecypcochepexeHns» Kak KoMMrekca,
COBOKYMHOCTW WM CUCTEMbl B3aMMOCBS3aHHbIX MEPOMPUSATUI, npouecca, pesynbrata WUnv nokasatens.
OMdEKTUBHOCTE  CEMbCKOr0  XO3ANCTBA MOXHO CYLLECTBEHHO MOBbICUTbL 3@ CYeT oOpraHu3aumm
Npou3BOACTBa Ha MPUHLUMNAxX Pecypco- U dHeprocobepexeHus, a Takke ¢ NepexoaoM K UHHOBALIMOHHbLIM
MeTodaM pa3BuUTUS: aHeprocbepekeHne B CenbCKOM XO3ANCTBe, cucTema cbeperarowero semnegenus,
BHeOpeHVEe MpPOrpeccuMBHbIX CPEeACTB MexaHu3auuu, CucTemMa KanenbHOro nonuea, MCnorb3oBaHue
COPTOCMEHbI M COPTOOOHOBNEHNS, BHEAPEHNE CUCTEMbI MMHUMAanbHOM 06paboTku NOYBbI.

Jlutepatypa/pgoctynHble pecypchbl Ans CTYAEHTOB
1. KopcyHoBa, T.M. (2019). Ycmod4ueoe cenbckoe xo3sstcmeo. CaHkT-MNeTepOypr: NNaHe 3BC, c. 132.
https://e.lanbook.com/book/113920
2. KuptowwH, B.W. (2015). YuebHoe nocobue no AepomexHosnoauu. CaHkT-lMNeTepbypr: JlaHb 3BC, c.
464 https://e.lanbook.com/book/64331

3. Tpydnsk, E.B. (2019). MoHumopuHe u npoaHo3upogaHue 8 obracmu Uugpoeo2o CeslbCKo2o
xo3sticmea no umoezam 2018 e. KpacHogap: Ky6rAy, c. 100.

HononHutenbHbIe pecypchl Ana npenogaBaTeneun
1. [porpamma no pa3suTuio arponpomsblinieHHoro komnnekca B PK Ha 2013—-2020 rogbl «Aepobu3sHec
—2020». MNocTtaHoBneHue lNpaeutensctea PK ot 18.02.2013r.
2. [lpozpamm passumusi aeporpomMbilieHHo20 Komrnekca Pocculickol ®edepayuu. MMHUCTEPCTBO
cenbckoro xosancrea, 2018.
3. www.minfin.gov.kz, www.stat.gov.kz, www.kase.kz, www.investfunds.kz, www.nationalbank.kz n
Aap.
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7. 1.2 Fundamental scientific theories in the field of resource- efficient technologies

Form of study/ teaching: Practical exercises
Contact hours 2 | Individual work (hours) | 1
Developers O. Tsybikova (BSAA), O. Vlasova (SSAU), A. Kushenbekova (WKATU)

Brief description of the teaching unit

Resource conservation is a comprehensive and purposeful work on saving and rational use of resources.
Analyzing the authors' scientific and methodological approaches to assessing the concept of "resource
conservation”, we should distinguish three main directions of the subject area of research: economic,
technical and technological and environmental, with material, energy, labor, natural and technical resources
being the object of study.

One of the founders of the theory N.F. Reimers considers the essence of resource conservation through the
prism of the concept of "resource-saving technology”, understanding it as "production and implementation
of end products with the minimum consumption of substance and energy at all stages of the production
cycle with the least impact on people and natural systems" [6].

The main scientific approach to the definition of the concept of "resource conservation" is to consider it as
a complex, set or system of interrelated activities, process, result or indicator.

The efficiency of agriculture can be significantly increased through the organization of production on the
principles of resource- and energy saving, as well as with the transition to innovative methods of
development: energy saving in agriculture, conservation agriculture system, introduction of advanced
mechanization tools, drip irrigation system, use of variety change and variety renewal, introduction of
minimum tillage system.

Literature/ available resources for students

1. Zhang, Qin (Hg.) (2016). Precision agriculture technology for crop farming. CRC Press Taylor &
Francis Group.

2. Ahmad, L., Mahdi, S.S. (2018). Satellite Farming. An Information and Technology Based
Agriculture. http://dx.doi.org/10.1007/978-3-030-03448-1

3. Oliver, M.A. (2010). Geostatistical Applications for Precision Agriculture.
http://dx.doi.org/10.1007/978-90-481-9133-8.

4. Digitalisation Agricultural Complex and the Russian. (2018). Ministry of Agriculture of the Russian
Federation.

5. Truflyak, E.V. (2019). Precision farming. St. Petersburg: Lan ELS p. 376.
https://e.lanbook.com/book/122186.
Fedorenko, V.F. (2017). Smart systems in agriculture. Moscow: Rosinformagroteh Publ., p. 159.
https://lib.rucont.ru/efd/653956 .

6. Ahmad, L., Mahdi, S.S. (2018): Satellite Farming. An Information and Technology Based
Agriculture. Retrived from: http://dx.doi.org/10.1007/978-3-030-03448-1

7. Noack, Patrick Ole. (2019). Precision Farming — Smart Farming — Digital Farming. Berlin.

Further resources for teachers

1. The concept of applying precision farming systems in the Republic of Kazakhstan. (2017).

2. Recommendations on applying space technology for maintaining a precision farming system in the
Republic of Kazakhstan. (2018).
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8. 1.2 dyHaaMeHTarnbHble Hay4YHble TeOpuK B 06nacTu pecypcocteperaromx TeXHONoruim

dopma obyueHus/ npenogasanus: | MNpakTuyeckne 3aHATUA
KOHTaKTHbIe yackl 2 | WuavenayansbHas paboTa (Yachl) | 1
PaspaboTuukm Libibukosa O.M. (BI'CXA), Bnacosa O.U. (CTTAY), KyweH6ekoBa A. (BKATY)

KpaTkoe onucaHune y4e6HOW eaUHULIbI

PecypcocbepexeHne — koMnnekcHas v ueneHanpasreHHas paboTta no SKOHOMWWM U paLMOHanbHOMY
NCMNOMb30BaHNIO PECYPCOB.

AHanuanpys Hay4HO-MeTOAMYECKNE NOAXOAbl aBTOPOB K OLEHKE NOHATUS «pecypcocbepexeHuney, cnegyet
BblOENUTb TPU OCHOBHbIX HanpasneHus npegmMeTHon obnactn nccnegoBaHns: 9KOHOMUYECKYH), TEXHUKO-
TEXHOMOrMYECKYI0 U 3KOMOrMYECKyto, MpuM 3TOM OOBEKTOM WccnegoBaHWs chyXkaT MaTepuaribHble,
3HepreTnyeckune, TPYAOBbIE, NMPUPOAHbIE, TEXHUYECKNE PeCypChbl.

OauH 13 0CHOBONOMOXHMKOB Teopun H.®. Peimepc paccmaTtpuBaeT CYLLHOCTb pecypcocbepexeHuns yepes
npu3My MOHATUSA «pecypcocbeperatoLlert TEXHONOMMMY, MOHMMasi NoA HEN «NPOM3BOACTBO U peanunsaumto
KOHEYHbIX MNPOOYKTOB C MMWHMManbHbIM pacxogoM BellecTBa WM 3HeEprMM Ha BCex 3Tanax
NPOU3BOACTBEHHOIO LMKMNa C HAMMEHbLUUM BO34ENCTBMEM Ha YernoBeka 1 NpupoaHbIe cucTeMbl» [6].
OCHOBHOW Hay4HbIM NOAX04 K onpeaeneHunio NoHATUS «pecypcocbepexeHne» CBOgUTCA K paCCMOTPEHUIO
€ro Kak KoMMfeKkca, COBOKYNHOCTM NN CUCTEMbl B3aMMOCBSA3aHHbLIX MEPONPUATMI, Npouecca, pesynbTaTta
nnu nokasartens.

OMdDEKTUBHOCTE  CEMbCKOr0  XO3ANCTBA MOXHO CYLLECTBEHHO MOBbICUTb 3@ CYEeT oOpraHu3aumm
NMPOM3BOACTBA Ha MPUHLUMNAxX Pecypco- n aHeprocbepexxeHus, a TaKkke C Nepexofom K MHHOBALMOHHBLIM
mMeToAaMm pas3BuTUSA: aHeprocbepexeHne B CENbCKOM XO35NCTBE, cuctema cbeperarollero semnegenus,
BHeApEeHMEe MNpOrpeccuBHbIX CPeACTB MexaHu3auuu, cuctema KanerbHOro nonvea, WCnofib30BaHue
COPTOCMEHbI M COPTOOOHOBNEHNSA, BHEAPEHUE CUCTEMbI MUHUMAarnbHOM 06paboTku NOYBbI.

Ilutepartypa/goctynHblie pecypchbl Ans CTyAeHTOB
1. KopcyHoBa, T.M. (2019). Yemod4dueoe cenbckoe xossticmeao. CaHkT-IMNeTepbypr: NlaHb 3BC, c. 132.
https://e.lanbook.com/book/113920
2. KuptowwuH, B.U. (2015). YuebHoe nocobue no AepomexHonoauu. CankT-NeTepbypr: JlaHb 3BC, c.
464 https://e.lanbook.com/book/64331

3. Tpydnsk, E.B. (2019). MoHumopuHe u npoeHo3upogaHue 8 obrnacmu yugpoeozao CeslbCKO20
xossticmea o umoeaam 2018 e. KpacHogap. Ky6lrAY, c. 100.

HdononHuTenbHble pecypcbl AN npenoaaBaTenen
1. [porpamma no pas3sutuio arponpomsblinieHHoro komnnekca B PK Ha 2013-2020 rogbl «Aepobu3sHec
—2020». MNocTtaHoBneHue lNpaButensctea PK ot 18.02.2013r.
2. [lpozpamm passumusi azpornpomMbilIeHHo20 Komrnekca Pocculickol ®edepayuu. MMHUCTEPCTBO
cenbcKoro xo3sancraea, 2018.
3. www.minfin.gov.kz, www.stat.gov.kz, www.kase.kz, www.investfunds.kz, www.nationalbank.kz n
Aap.

14 (RU)


https://e.lanbook.com/book/113920
https://e.lanbook.com/book/64331
http://www.minfin.gov.kz/
http://www.stat.gov.kz/
http://www.kase.kz/
http://www.investfunds.kz/
http://www.nationalbank.kz/

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 %

9. 1.3 Resources used in agricultural production (natural, human and financial resources)

Goals and objectives of resource efficiency. Resource-efficient technologies in agriculture, the potential of
digital technologies in terms of resource efficiency

Form of study/ teaching: Lecture-visualization
Contact hours 3 | Individual work (hours) |
Developers M. Ongayev (WKATU), O. Benyukh (KRU), S. Shchukin (NSAU)

Brief description of the teaching unit

In this topic, the lecture-visualization will reveal the resources used in agricultural production (natural,
human and financial). A special place is occupied by land resources: the composition, structure and
condition of land resources, the efficiency of the use of land resources in agriculture. Attention will be paid
to labor resources: the composition and structure of labor resources, features and efficiency of the use of
labor resources in agriculture.

The goals and objectives of resource conservation are given. Attention will be paid to resource-saving
technologies in agriculture, and the potential of digital technologies in terms of resource conservation will
be revealed.

Literature/ available resources for students
1. Smagin, B.l., Akindino, V.V. (2007). Efficiency of resource potential use in agricultural production.
Scientific publication. Michurinsk: Mich GAU, p. 150.
2. Trufljak, E.V. (2015). Resource-saving technologies and technical means in crop production: a
course of lectures. Krasnodar: Kuban GAU, p. 69.

Literature/ available resources for students

1. Revyakin, E.L., Tabashnikov, A.T., Samoilenko, E.M., Dragaitsev, V.l. (2011). Resource-saving
technologies: status, prospects, efficiency. Moscow: FGBNU "Rosinformagrotekh”, p. 156.
Minakova, |.A. (2014). Economics of Agriculture. Moscow: INFRA-M, p. 346.
WWW.SCOpUS.Com
https://elibrary.ru/
http://www.fao.org
Infra-M Publishing House Electronic Library System (https://znanium.com)
The electronic library system of Lan Publishing House (https://e.lanbook.com)
The electronic library system of the Yurite Publishing House (https://biblio-online.com)
Electronic Periodical Reference Guide (https://www.garant.ru)
10. Republican Interuniversity Digital Library (http://rmebrk.kz/)
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10. 1.3 Pecypcbl, ucnonb3yemble B CeIbCKOXO3SINCTBEHHOM MNPOM3BOACTBE (NpUpoOAHbLIe,
noackue u oMHaHCOBbIE pecypcehbl)

Llenv n 3agaun pecypcocbepexeHusi. PecypcocbeperaroLime TeEXHONOMMM B CENbCKOM XO3SNCTBE,
noTeHuman LmMdpoBbIX TEXHOMOIMI C TOYKM 3peHNs pecypcocbepexxeHuns

dopma obyveHus/ npenogasaHus: | Jlekuns-Busyanusaums
KOHTaKTHbIe Yackl 3 | WuavenayansHas paboTa (Yachl) |
PaspaboTamiv Oraes M.O. (3KATY), Bentox O.A. (ABKPY), Lykur C.I.(HFAY)

KpaTkoe onucaHune y4yeb6HoM eanHULbI

B panHOMm Teme  nekuum-Busyanusaumm  OyayT  packpbiTbl  pecypcbl,  WUCMONb3yemble B
CenbCKOXO3AWCTBEHHOM Mpou3BOACTBE (MpPUpPOAHbIe, noackne u uHaHcoBble). OcobeHHoe MecTo
3aHMMalOT 3eMefbHble Pecypcbl: COCTaB, CTPYKTypa U COCTOSIHNE 3eMenbHbIX pecypcoB, 3dEKTUBHOCTb
NCMONb30BaHWSA 3eMerbHbIX PECYpPCOB B CENbCKOM X03sancTBe. byaeTr ygeneHo BHMMaHue Tpy4oOBbIM
pecypcam: COCTaB M CTPYKTypa TPyOOBbIX PeCYpCOB, OCOBEHHOCTU N 3PEKTMBHOCTE MCMOMb30BaAHMS
TPYOOBbIX PECYPCOB B CENbCKOM XO3SIACTBE.

Oanbl uenn wn 3apgaunm pecypcocbepexenus. bynet yaeneHo BHMMaHue pecypcocbeperatowmm
TEXHOMOMMAM B CENbCKOM XO3AWCTBE, PacKpblT MOTEHUMan UUgpPOBLIX TEXHOMOMMIA C TOYKM 3pEeHus
pecypcocbepexeHusl.

Jlutepatypa/pgoctynHble pecypchbl Ans CTYAEeHTOB
1. CwmarvH, B.W., AxknHamHoB, B.B. (2007). OgbgpbekmusHoCcmb UCMNOMNL308aHUS PECYPCHO20
rnomeHyuana e agpapHomM npouszsodcmee. MuuypunHck: Mnu F'AY, c. 150.
2. Tpydnak, E.B. (2015). Pecypcocbepezarowue mexHornosuu U mexHudyeckue cpedcmea 8
pacmeHuesodcmee: Kypc nekyud. KpacHogap: KybaHckun F'AY, c. 69.

HOHOHHMTeanbIe pecypcbl ans npeno.anaTeneﬁ

1. PessikuH, E.J1., TabawHukoB, A.T., CamonneHko, E.M., [OparanueB, B.WU. (2011).
Pecypcocbepeearowjue mexHornoauu: coCmosiHUe, repcrekmussl, 3aghgekmusHocms. Mockea,
®IBHY «PocuHdopmarpoTtex», . 156.
MunakoBa, UN.A. (2014). OkoHomuka cernbckozo xossltcmea. Mocksa: UHOPA-M, c. 346.
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-6nbnnoteyHas cuctema Maparensctea «HOpanTt» (https:/biblio-online.com)
OnEeKTPOHHbIN Nepuoanyeckmin cnpaBoyHuk (https://www.garant.ru)

10. PecnybnvkaHckas MeXBYy30BCKasi afiekTpoHHasi bubnuoteka (http://rmebrk.kz/)
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11. 1.4 Resource-efficient lifestyle in agriculture

The sequence of the formation of resource-saving effect, Technological structure of the agro-industrial
sector. Structuring and developing resource-saving lifestyles in agriculture

Form of study/ teaching: Practical exercises
Contact hours 3 | Individual work (hours) | 2
Developers M. Ongayev (WKATU), O. Benyukh (ABKRU), S. Shchukin (NSAU)

Brief description of the teaching unit

During the seminar, attention will be focused on understanding the resource-saving lifestyle in agriculture,
the sequence of the formation of the resource-saving effect will be analyzd.

The technological structure of the agro-industrial sphere, specialization and concentration of agricultural
production will be considered, the possibilities of structuring and developing a resource-saving lifestyle in
agriculture will be examined.

Literature/ available resources for students

1.

Yureshev, V.M. (2017). Resource Conservation Management in Agroindustrial Complex: short
course of lectures for 38.03.02 Management. Saratov: Federal State Budgetary Educational
Institution of Higher Education Saratov State Agrarian University, p. 80.

Fedorenko, V.F., Tikhonravov, V.S. (2006). Resource saving in the agroindustrial complex:
innovations and experience. Moscow: FGNU Rosinformagrotekh, p. 328.

Further resources for teachers

© NG

Minakova, I.A. (2014). Economics of agriculture. Ed. 3, revised and extended. Moscow: INFRA-M,
p. 346

Truflyak, E.V. (2015). Resource-saving technologies and technical means in crop production: a
course of lectures. Krasnodar: Kuban GAU, p. 69.

Shatalova, T.N. et al. (1999). Resource potential of agricultural enterprises (formation and use).
Orenburg: OGAU Publishing Center, p. 262.

WWW.SCOpUS.Com

https://elibrary.ru/

http://www.fao.org

Infra-M Publishing House Electronic Library System (https://znanium.com)

The electronic library system of Lan Publishing House (https://e.lanbook.com)

The electronic library system of the Yurite Publishing House (https://biblio-online.com)

10. Electronic Periodical Reference Guide (https://www.garant.ru)
11. Republican Interuniversity Digital Library (http://rmebrk.kz/)
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12. 1.4 Pecypcocbeperarowmimi o6pas XXU3Hu B CeNibCKOM XO35MCTBe

MocnepoBaTtensHOCTL hOpMUPOBaHUS pecypcocbeperatoLiero adpdgekra, TexHonornyeckas CTpykrypa
arponpombliLweHHon cdepbl. CTPpYKTYpUpOBaHUE 1 pas3BUTUE Pecypco -coeperarolero obpasa XusHu B
CENbCKOM X0341CTBE

dopma oby4eHus/ npenogaBaHus: MpakTnyeckme 3aHaTUSA
KOHTaKTHbIe Yackl 3 | WuavenayansHas paboTa (Yachl) | 2
PaspaboTamiv Onaes M.O. (3KATY), Bentox O.A. (ABKPY), Lykur C.I.(HFAY)

KpaTkoe onucaHune y4yeb6HoM eanHULbI

Mpu NnpoBeaeHnN ceMrHapa GyaeT akLeHTMPOBaHO BHUMaHWe Ha NoHMMaHue pecypcbeperatolero obpasa
XM3HW B CENbCKOM  XO3SIACTBE, MNpoaHanu3vMpoBaHa  MOCNedoBaTeNlbHOCTb  (DOPMUPOBAHMUS
pecypcocbeperatoliero adpgekta. bByaet paccMoTpeHa TexHomnornyeckas CTpykTypa arponpoMblLLSIEHHO
cthepbl, crneuvanusaumss M KOHLUEHTpauusi CeNlbCKOXO3SIMCTBEHHOTO MPOM3BOACTBA, pasobpaHbl
BO3MOXXHOCTU CTPYKTYPMPOBaHMS W pasBuTUS pecypcocbeperatolero obpasa XU3HW B CENbCKOM
xo3siicTBe.

HMTepaTypaIAOCTyngle pecypchbl Ansa ctyaeHToB

1. HKpewes, B.M. (2017). YnpaeneHue pecypcocbepexerHuem 8 AlIK: kpamkuli Kypc nekyul 0ns
HanpaeneHusi nodzomosku 38.03.02 MeHedxmeHm. Capatos: ®[BOY BO Capatosckun AY,
Caparos, c. 80.

2. ®epopeHko, B.®., TwuxoHpasoe, B.C. (2006). PecypcocbepexeHue 8 azponpoMbiuiIeHHOM
Komrinekce: uHHosayuu u orbim. Moscow: ®I'HY «PocuHdopmarpoTtex», ¢. 328.

OononHuTenbHbIe pecypchl Ansa npenogasarenen

1. MwuHakos, U.A. (2014). SkoHomuka ceribckoeo xossticmea. M30. 3-e, nepepab. u don. Mocksa,
VH®PA-M, c. 346.

2. Tpydnsk, E.B. (2015). Pecypcocbeperatolime TeEXHONOMMNU U TEXHWYECKME CpeacTBa B
pacTteHneBoacTBe: Kypc nekuun. KpacHodap, Kybanckun [AY, c. 69.

3. lWatanoea, T.H. (1999). PecypcHbili nomeHyuasn CcefbCKOX03UCmE8eHHbIX npednpusmul

(popmuposaHue u ucronb3osaHue). OpeHbypr: N3a. LieHtp OTAY, c. 262.

WWW.SCOpUS.com

https://elibrary.ru/

http://www.fao.org

OneKTpoHHO-6nbnunoteyHas cuctema Maparensctea «MHdpa-M (hitps://znanium.com)

OneKTpoHHO-6nbnunoteyHas cuctema Maparensctea «JlaHb» (https://e.lanbook.com)

OneKTpoHHO-6nbnnoteyHas cuctema Maparensctea «HOpanTt» (https:/biblio-online.com)

10. 3NeKTPOHHLIN Nepruognvecknin cnpaBodHuk (https://www.garant.ru)

11. PecnybnvkaHckas MeXBY30BCKasi a1iekTpoHHasi bubnuoteka (http://rmebrk.kz/)
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13. 1.5 Resource- efficient management mechanisms

Organizational factors, legislative and regulatory support. Measures to support resource- efficient
technologies

Form of study/ teaching: Lecture
Contact hours 1 | Individual work (hours) |
Developers M.Ongayev (WKATU), S. Shchukin (NSAU)

Brief description of the teaching unit

When studying the topic of the lecture-discussion, the tasks and methods of state regulation of agricultural
production, the state and prospects of resource conservation in the agro-industrial complex, resource-saving
management mechanisms, legislative and regulatory support, federal and regional support measures for
technological and technical modernization of the industry will be considered.

Literature/ available resources for students

1.

Revyakin, E.L., Tabashnikov, A.T., Samoilenko, E.M., Dragaitsev, V.l. (2011). Resource-saving
technologies: status, prospects, efficiency: scientific publication. Moscow: FSBRI
"Rosinformagrotekh”, p. 156.

Trufljak, E.V. (2015). Resource-saving technologies and technical means in crop production: a
course of lectures. Krasnodar: Kuban GAU, p. 69.

Further resources for teachers

© o N Ok Ww

Fedorenko, V.F., Tikhonravov, V.S. (2006). Resource saving in the agroindustrial complex:
innovations and experience. Moscow, Rosinformagrotech, p. 328.

Yureshev, V.M. (2017). Resource saving management in agriculture: short course of lectures for
38.03.02 Management. Saratov: FSBEI HE Saratov SAU, p. 80.

Minakova, I.A. (2014). Economics of agriculture. Ed. 3, revised and extended, p. 346.
WWW.SCOpUS.com

https://elibrary.ru/

http://www.fao.org

Infra-M Publishing House Electronic Library System (https://znanium.com)

The electronic library system of Lan Publishing House (https://e.lanbook.com)

The electronic library system of the Yurite Publishing House (https://biblio-online.com)

10. Electronic Periodical Reference Guide (https://www.garant.ru)
11. Republican Interuniversity Digital Library (http://rmebrk.kz/)
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14. 1.5 Pecypcocb6eperarowme MexaHu3Mbl ynpaBrieHus

dopma oby4eHus/ npenogaBaHus: Jlekunsa
KOHTaKTHbIe yackl 1 | WuavenayansbHas paboTa (Yachl) |
PaspaboTuukm OHaes M.O. (3KATY), WyknH C.I".(HFAY)

KpaTkoe onucaHune y4yeb6Hon eanHULbI

Mpn n3yyeHUn Tembl NEeKUUU-ANCKYCCMM OyayT pacCMOTpeHbl 3adayyM U MeTodbl roCygapCTBEHHOro
perynupoBsaHuna arponpbiMbILLNIEHHOINO Npon3BoACTBaA, COCTOAHME U NepCnekTUBbI pecypcocﬁepemeHMﬂ B
ATlK, pecypcocbeperatolmne mexaHn3mbl ynpasreHus, 3akoHogaTenbHoe U HopmaTuBHoe obecneveHue,
cbe,u,epaanble N pernmoHarbHble Mepbl NOOAEPXKU Mpun TEXHOMOIMYecKor N TeXHNYECKON MogepHusaunn
oTpacnw.

INlutepatypa/pgocTynHble pecypchi AnNs CTYAEHTOB

1. PessikuH, E.JI., TabawnukoB, A.T., Camonnenko, E.M., [Oparavues, B.U. (2011).
Pecypcocbepeearowjue mexHosoauu: coCmosiHUe, repcrekmussl, 3aghgekmusHocms. Mocksa:
®IBHY «PocuHdopmarpoTex», p. 156.

2. Tpydnsk, E.B. (2015). Pecypcocbepeesarowjue mexHomo2uu U mexHu4Yeckue cpedcmea 8
pacmeHuesodcmee: Kypc nekyud. KpacHogap, KybaHckun F'AY, c. 69.

dononHuTenbHble pecypchbl Ansa npenogaBaTeneun
1. ®epopeHko, B.®., TuxoHpasoB, B.C. (2006). PecypcocbepexeHue 8 azponpoMbiUIEHHOM
Komrinekce: uHHogayuu u onbim. Mockea: ®I'HY «PocuHdopmarpotex», c. 328.

2. Opewes, B.M. (2017). YnpaeneHue pecypcocbepexeHuem 6 AlK: kpamkuli Kypc nekyul ons
HanpaeneHusi nodeomosku 38.03.02 MenedxmeHm. CapaToB: ®IEOY BO Capatosckun F'AY, c.
80.

MuHakoBa, U.A. (2014). BkoHomuka cernbckozo xo3satcmea. N3a. 3-e, nepepab. n gon., c. 346.
WWW.SCOpUS.com

https://elibrary.ru/

http://www.fao.org

OneKkTpoHHO-bnbnunoteyHas cuctema Magarensctea «MHdpa-M (hitps://znanium.com)
OneKkTpoHHO-bnbnuoteyHas cuctema Msgatensctea «JlaHb» (https://e.lanbook.com)
OneKkTpoHHO-bnbnuoteyHas cuctema Msgartensctea «HOpait» (https:/biblio-online.com)

10. OneKTpPOoHHbIN Nepunogmnyeckmi cnpaBoYHuk (https://www.garant.ru)

11. PecnybnukaHckasi MeXBY30BCKas anekTpoHHas bubnunoteka (http://rmebrk.kz/)
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15. 1.6 Resource-efficient systems in various areas of production (industries)

Form of study/ teaching: Practical exercises
Contact hours 3 | Individual work (hours) | 2
Developers A. Kushenbekova (WKATU), S.Shchukin (NSAU)

Brief description of the teaching unit

The economic mechanism for saving resources. Factors affecting resource conservation. A systematic
approach to resource conservation in agricultural production. Management of the economic mechanism of
resource conservation. Optimization of the distribution of productive resources in agricultural production.
Elements and assessment of the efficiency of resource conservation. Control over resource conservation in
agricultural production. Evaluation of the effectiveness of resource-saving projects. Economic and
mathematical modeling of resource-saving projects. Methodological approach to assessing the
effectiveness of the development of the economic mechanism of resource conservation in agricultural
production.

Literature/ available resources for students
1. Korsun, N.F. et al. (2019). Modelling and Optimization in Agroindustrial, Minsk: BGATU, p, 252.

Further resources for teachers

1. Petukhov, G.I. (2005). Rise of agriculture and the problems of resource saving: a review essay on
the problems of resource saving in the agroindustrial complex of Russia. Moscow:
Rosinformagrotech, p. 146.

2. Kryuchkov, A.G. (2012). Fundamentals of Mathematical Modelling on Agricultural Field, p. 162.

3. Pazyuk, K.T. (2016). Modelling of resource- and energy-saving processes. Publishing house of
the Pacific State University, p. 173.

4. Beznoso, G.A. et al. (2017). Economic mechanism of resource saving in agricultural production.
Yekaterinburg: Ural State Agrarian University, p. 125.
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16. 1.6 ddheKTMBHOCTbL pecypcocbeperaloux CUCTEM B pasfnMyHbIX cdepax npousBoacTBa
(oTpacnsx)

MogenupoBaHue pecypcocbeperatoLmx cuctem, pecypcocbeperatoiye MHHOBaLMOHHbBIE NPOEKTbI

dopma oby4eHus/ npenogaBaHus: MpakTnyeckme 3aHaTUSA
KOHTaKTHbIe yackl 3 | WHuavenayansHas paboTa (Yachl) | 2
PaspaboTuukm KyweH6ekoBa A. (BKATY), LyknH C.I". (HFAY)

KpaTkoe onucaHune y4yeb6HoM eanHULbI

OKOHOMMYECKMA  MexaHu3M  pecypcocbepexeHns.  dakTopbl,  OkasbiBawlWMe  BNUAHME  Ha
pecypcocbepexeHne. CuUCTEMHBIA MNOAXO4 K pecypcocbepexeHuMio B CENbCKOXO3SIMCTBEHHOM
NpoM3BOACTBE. YNpaBfieHWe 3IKOHOMUYECKMM MexaHu3MoM pecypcocbepexeHns. Ontummsaums
pacnpeneneHusi NPov3BOACTBEHHbIX PECYPCOB B CEMIbCKOXO3SIMCTBEHHOM MPOWU3BOACTBE. ONEMEHThbl U
oLeHKa ahpekTnBHOCTM pecypcocbepexeHus. KoHTponb  3a pecypcocbepexeHnem B
CenbCKOX03AWCTBEHHOM npousBoacTBe. OueHka adekTUBHOCTN pecypcocbeperaowmx nNPOeKToB.
OKOHOMUKKO-MaTemaTMyeckoe ModennpoBaHue pecypcocbeperarowmnx npektos. MeTogmnyeckmn nogxon K
oueHke  3(dEKTUBHOCTM  pasBUTMS  SKOHOMMYECKOTO  MexaHu3Ma  pecypcocbepexeHus B
CEenbCKOX03ANCTBEHHOM NPON3BOACTBE.

Jlutepatypa/goctynHble pecypchbl Ans CTYAEHTOB

1. KopcyH, H.®. n gp. (2019). ModenuposaHue u onmumu3ayusi 8 agpornpoMbILUIEHHOM KOMIISIEKCe.
MwuHck: BIATY, c. 252.

OononHuTenbHbIEe pecypchl Ansa npenoaasarenen

1. Metyxos, [.WN. (2005). lNodwem cernbckoeo xosslicmea u rnpobnembi pecypcocbepexeHus:
0630pHbIl o4epk rpobrem pecypcocbepexeHusi 8 AlNK Poccuu. Mocksa, "PocuHdopmarpoTtex”, c.
146:

2. Kproukos, A.l'. (2012). OcHo8bl MameMamu4ecKko20 MOOenupos8aHuUs Ha CeslbCKOX035lCm8eHHOM
rnone, OpeHbypr, c. 162.

3. Maswk, K.T. (2016). ModenuposaHue npoueccos pecypco- u sHepzaocbepexeHusa. U3a-Bo
TuxookeaH. roc. yH-Ta, c. 173.

4. besHocoB, [.A. un gp. (2017). OkoHOomu4Yeckul MexaHusM pecypcocbepexeHuss 8
cernbCcKoxo3stcmeeHHOM npou3sodcmee. EkatepuHbypr: Ypansckun FAY, c. 125.
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17. 1.7 The effectiveness of resource-efficient technologies

Economic and environmental impact of resource-efficient technologies. Methodology for assessing
resource-efficient technologies

Form of study/ teaching: Lecture
Contact hours 2 | Individual work (hours) |
Developers 0. Vlasova (SSAU), O. Tsybikova (BSAA)

Brief description of the teaching unit

The article covers the following issues: prerequisites for transition to resource-saving technologies as a
factor of sustainable development of agricultural production, concepts and main tasks of resource-saving
technologies, basic principles of resource-saving technologies, basic elements of resource-saving
technologies of field crops cultivation, efficiency of resource-saving technologies (environmental and
economic), experience of implementation in Russia and abroad.
As a result of the introduction of resource-saving technologies is provided:

- reduction of production costs and reduction of production cost;

- economically justified yield of agricultural crops and improving the quality of products;

- increased reproduction of soil fertility;

- preservation of the environment.
The final part of the lecture describes the evaluation methods of resource-saving technologies

Literature/ available resources for students
1. Korsunova, T.M., Imeskenova, E.G. (2019). Sustainable Agriculture. Saint Petersburg: Lan ELS,
p. 132. https://e.lanbook.com/book/113920
2. Kiryushin, V.I. et al. (2015). Agrotechnologies. Textbook. Saint Petersburg: Lan ELS, p. 464,
https://e.lanbook.com/book/64331
3. Truflyak, E.V. et al. (2019). Monitoring and forecasting in the field of digital agriculture in 2018.
Krasnodar: KubGAU, p. 100.

Further resources for teachers

1. A programme for the development of the agro-industrial sector in Kazakhstan for 2013-2020.
Agribusiness. (2020). Resolution of the RK Government of 18.02.2013.

2. Programmes for the Development of the Agro-industrial Complex of the Russian Federation. (2018).

Ministry of Agriculture.

www.minagri.gov.kz,

www.stat.qov.kz

www.kase.kz

www.investfunds.kz

www.nationalbank.kz
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18. 1.7 3dchbeKTMBHOCTb pecypcocbeperarolimx TeXHONOrmm

OkoHOMMYecKas 1 akonormyeckas acpdeKkTMBHOCTb pecypcocbeperatoLmnx TexHonornn. Metoamka oueHkm
pecypcocbeperatoLmx TeXHONornmn

dopma obyueHus/ npenogasaHus: | Jlekuns

KOHTaKTHbIe yackl 2 | WHuavenayansHas paboTa (Yachl) |
PaspaboTuukm Bnacosa O.W. (CTTAY), Ubibukosa O.M. (BI'CXA)

KpaTkoe onucaHune y4yeb6HoM eanHULbI

PackpbiBatoTCs crnefyroLme Bonpock!: NpeanockIsiku nepexofa Ha pecypcocbeperatoLme TEXHOMOMM, Kak
(hakTopa YCTOMYMBOrO PasBUTUS CENbCKOXO3SIMCTBEHHOrO NMPOU3BOACTBA, MOHSTUSI U OCHOBHbIE 3a4auu
pecypcocbepexeHusi, rnaBHble MpuUHUUNLI  cbeperarWwmnx  TEXHOMOrUA, OCHOBHLIE — 3NIEMEHTHI

pecypcocbeperatoLmx TEXHOMNOrmm BO3[erblBaHNS noneebIx KynbTyp, 3hbdhekTUBHOCTL
pecypcocbeperalowmx TEXHOMNOrMI (3Konornyeckas m aKOHoMUu4eckas), onblT BHeApeHus B Poccun u 3a
py6exom.

B pesynbTaTe BHeApeHus pecypcocbeperatolmx TexHomnormini obecneynsaeTcs:
- YMEeHbllUEeHWe NPon3BOACTBEHHbIX 3aTpaT U CHUXKeHNe ceGecToMMOCTY NPOAYKLMN;
- Mony4YeHue SKOHOMMYECKM OBOCHOBAHHOM YPOXaMHOCTU C.-X. KYNbTyp M MOBbILIEHWE KayecTsa
NPOM3BOAMMON NPOAYKLWK;
- pacluMpeHHoe BOCMpPOM3BOACTBO NIoAopoams NoYBhbl;
- coxpaHeHMWe OKpyKatoLlel cpeabl.
B 3akniounTensHON YacTy NeKLMn nanaratoTcs MeTOAUKN OLLeHKU pecypcocheperatoLmx TeXHOOoMIA.

Ilutepatypa/goctynHblie pecypchbl Ans CTyAeHTOB
1. KopcyHoBa, T.M., WmeckeHoBa, 3.I'. (2019). Ycmolidueoe cenbckoe xo03sa0cmeo, y4ebHoe
rnocobue. CaHkT-MNeTepbypr: JlaHb IBC, ¢.132. https://e.lanbook.com/book/113920
2. KuptowwH, B.N. n gp. (2015). YuebHuk no AepomexHonoeuu. CaHkT-INeTepbypr: NNaHb 3BC, c. 464.
https://e.lanbook.com/book/64331
3. Tpydnsk, E.B. n gp. (2019). MoHumopuHa u rnpoaHo3uposaHue 8 obracmu yugpoeo2o cefibCKo20
xo3sticmea no umozam 2018 2. KpacHogap: Ky6lrAy, c. 100.

OononHuTenbHbIe pecypchl Ansa npenogasartenemn

1. [lpoepamma no pa3eumuro azsporpomMbilieHHo20 kKomrnekca 6 PK Ha 2013-2020 200kb!.
«AepobusHec — 2020». NocTtaHoBneHue lMNMpasutenbctea PK ot 18.02.2013 r.

2. [lpoepamm paszeumusi aepornpoMbilinieHHo20 kKommnekca Pocculickol ®edepayuu. (2018).
MWHNCTEPCTBO CEMNBbCKOro X03ANCTBA.

WWW.minagri.qov.kz
www.stat.gov.kz
www.kase.kz
www.investfunds.kz
www.nationalbank.kz

No gk ow

24 (RU)


https://e.lanbook.com/book/113920
https://e.lanbook.com/book/64331
http://www.minagri.gov.kz/
http://www.stat.gov.kz/
http://www.kase.kz/
http://www.investfunds.kz/
http://www.nationalbank.kz/

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 %

19. Digital technologies in agriculture and Smart Farming techniques

Digital technologies are widespread around the world. Digitalization occurs in all the processes as well as
agriculture. PhD students will study the trends of digital technologies in agriculture, Internet of Things,
opportunities and effects of their implementation, as well as their capacities and potential for resource saving
and sustainable agriculture.

Learning outcomes

Competence 1: PhD-students understand the technical components of Smart Farming systems in crop
and animal production and their functionality, they demonstrate the ability to analyze critically the
contemporary problems of digital technologies in agriculture. For this PhD-students

» Knowledge 1: know advanced digital technologies and techniques of smart agriculture applied in the
agro-industrial complex; they know and understand current trends in digital technologies. (knowledge)

» Skill 1: are able to use and operate basic smart farming equipment and digital technologies in the
production of agricultural products, they are able to evaluate them and to use the results obtained for
research purposes (skills)

Content

— Technical background of digital technologies and Smart Farming Systems in Agriculture (types and
functioning of sensor and actuators, global satellite positioning and navigation systems etc.)

— Principles and application of digital image processing, GIS-Systems

— Data recording and transmission technologies (wireless systems, RFID-technology, machine to
machine communication etc.)

— Concepts of data networks for agricultural enterprises

— Functioning and use of Unmanned Aerial Vehicles in agriculture

Content by topic of lectures:

Technical basics of digital farming

Local meteorological stations

Aerial- & Satellite pictures

Real-time systems

Unmanned aerial systems (UAS)

Internet of Things & Machine-to-Machine communication

o0k wbhE
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2. UndpoBble TeEXHONOIrMn B CeNIbCKOM XO3AIUCTBE U
npueMbl KYyMHOro» 3emMmriegenus

LindpoBble TEXHONMOMMM MOMYYUNN LUMPOKOE pacnpocTpaHeHMe BO MHOrmx otpacnsix. Bo Bcem mwupe,
NPOUCXOAUT aKTMBHas undpoBmsaums npoueccoB. OTpachb CENbCKOro X038NCTBa He cTana UCKITIOYEHNEM.
AcnupaHTbl M OOKTOpaHTbl M3ydaT TpeHabl LUMEPOBLIX TEXHOMOMMM B CEMbCKOM XO3AWCTBE, MNpuUeMbl
KYMHOro» 3emrefenus, MHTEepHeT BeLlen, BO3MOXHOCTM M 3(PeKT OT MX BHeOpPEHUs, a TakkKe ux
noTeHUman ansa pecypcocbepexeHnsi 1 yCTOMYMBBLIX arpOCUCTEM.

Pe3ynbtatbl 06y4yeHus

KomneTeHumsi 1: CnocobeH NoHMMaTb TEXHUYECKUE KOMMOHEHTbI YMHbIX X cucteM (Smart Farming) B
pacTEHNEBOACTBE U XMBOTHOBOACTBE U MX (DYHKLUMOHANBHOCTb, AEMOHCTPUPYET YMEHWUE KPUTUYECKM
aHanM3MpoBaTb COBPEMEHHbIE NPOGNEMbI LIMPOBLIX TEXHOMOMMIA B CENbCKOM XO35IUCTBE.

» 3HaHuA 1: nepeaoBble LNGPOBbIE TEXHOMOMMM U MeTOoAb! "yMHOMO" CENbCKOro X03sNCTBa,
NPMMEHSAEMbIE B arpOnpOMbILLIIEHHOM KOMMIEKCE; 3HAKT Y MOHNMAaT COBPEMEHHbIE TEHOEHLMMN B
obnactn undpoBbIX TEXHOOTUN.

» YMeHus 1: ncnonb3oBaTb U 3KCMyaTMpoBaTb NPW NPOU3BOACTBE CENbCKOXO3SAMCTBEHHOW NPOAYKLMM
6a30BYI0/OCHOBHYIO YMHYIO CEMNbXO3TEXHUKY 1 LMPOBbIE TEXHOMOMUN, OLEeHNBaTb UX N NCMONb30BaTb
nony4YeHHble pe3ynbTaTbl B UCCNeoBaTENbCKUX LENsiX.

CopepxaHue

— Kakoe npodeccroHanbHoe, METOAONOMMYECKOE, NPaKTUYECKOE N MEXOMNCUUNIIMHApHOE coaepXaHune
OXBaTbIBaETCA NOATEMON?

—  TexHnyeckas OCHOBa LUAPOBBLIX TEXHONOMMIN N YMHbIX CUCTEM B CEMNbCKOM XO35IMCTBE (TUMbI U
PYHKLMOHMPOBAHNE AATYMKOB U X MEXAHM3MOB, rNobarnbHbIX CUCTEM CMYTHUKOBOIO
NO3MLMOHMPOBAHMS U HABUrauum u 1.4.).

—  MpuHumMnbl N NnpuMeHeHue undpoBoin 0bpaboTkm nsobpaxeHnn, MMC-cnctemol

—  TexHonoruu 3anucu U nepegayvm gaHHbIX (6ecnpoBogHble cuctemsl, RFID-TexHonoruu, nepegaya
OaHHbIX OT MalUWHbI K MalUnHe U T.4.).

— KoHuenuuu ceTen nepegadn gaHHbIX AN CENbCKOXO3ANCTBEHHbIX NPeaAnpUaTUin

—  ®OYHKUMOHMPOBAHMNE U UCMNOSb30BaHME BECMUMOTHbLIX NIeTaTeNbHbIX annapaToB B CENbCKOM XO351MCTBE

CopepkaHue nekumn:

TexHn4yeckme 0CHOBbI LMPOBOro 3emnenenus
MecTHble MeTeoporornyeckme cTaHumm

A3pO- 1 CMYTHUKOBbLIE CHUMKM

CuncTeMbl pearnbHOro BpemeHu

BecnunoTHble netaTensHble annapaTtsl (BI1A)
WHTepHeT Belen n mallnHHas CBA3b

R A
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20. Structure of Subtopic 2
21. ICT based technologies in agriculture and smart farming tools

Types of educational work
(academic hours)
Contact work
. . )
Name of sections, topics " °
e | 5§ |«
° X ‘n o
2 o c =
by 7] =.2 =
(] o < “ @
g g, S |32 |2
g8 | 88| & |22 |3
© ko)
3 S8 a 58 £
2.1 Technical Foundations of Digital Farming 3
2.2. The technical basis of digital technologies and smart 3 3
systems in agriculture (types and functioning of sensors and
their mechanisms, global satellite positioning and navigation
systems, etc.).
2.3. Local meteorological stations 2
2.4. Principles and application of Digital Image Processing, 3 4
GIS Systems
2.5. Aerial and satellite pictures. Real time systems. 2
2.6. Unmanned aerial vehicles (UAVS) 2
2.7. Operation and use of unmanned aerial vehicles in 3 3
agriculture
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22. Crtpyktypa Noatemsbi 2
23. UwndpoBblie TeXHONOrMM B CeSIbCKOM XO3SINCTBE U NPUEMbl KYMHOFO» 3emMmrieaenus

Bug akagemudeckon paboTbl
(akapemuueckme yachbl)
KoHTakTHasa pabota A
Q.
HassaHue pasgena, Tema o e
= = ~ I
[} = 0
g s 2= =
[oN [S) © I g
o) @ Y =
= & Iz o D s
S a @ E B o 5 a o
=) o o X x PN o
= © O © T (ol o
[} T © S T Q3 I
= =1 C o C = =a
2.1 TexHu4eckne oCcHoOBbI LMGPOBOro 3emnenenms 3
2.2. TexHnyeckasi OCHOBa LMMPOBBLIX TEXHOMOMMN N YMHbIX 3 3
CUCTEM B CENbCKOM XO3AWCTBE (TWMbl U PYHKLUMOHUPOBaHNE
AaTYMKOB U UX MexaHu3moB, rnobanbHbIX cuUcTeM
CMYTHMKOBOIO MO3WLMOHMPOBAHUS U HaBuraumm n 1.4.).
2.3.MecTHble MeTeoporormyeckme CTaHLmm 2
2.4. TMpuHuunbl M npuMmeHeHne uudpoBoli 00paboTkK 3 4
n3obpaxeHuin, F’MC-cuctembl
2.5. A3po- U CryTHMKOBbBIE CHUMKN. CCTEMBI pearnbHOro 2
BPEMEHM.
2.6. becnunoTHble netatenbHble annapaTtsl (BJ1A) 2
(TeopeTnyeckmne OCHOBEI).
2.7. OYHKUMOHMPOBaHME W WCMONb3oBaHWe OGEeCnUNOTHbIX 3 3
netaTenbHbIX annapaToB B CEIbCKOM XO3ANCTBE
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24, 2.1 Technical Foundations of Digital Farming

Form of study/ teaching: Lectures
Contact hours 3 | Individual work (hours) |
Developers K. Zholamanov (KazNARU), V. Tikhonovsky (NSAU)

Brief description of the teaching unit

Digital farming is the evolution of agriculture and agricultural machinery from precision farming to modern
knowledge-based agricultural production systems. Digital Farming uses Precision Farming technology, in
addition to the use of intelligent networks and data management tools. The aim of Digital Farming is to apply
all available information and expertise to automate technological processes in agriculture.

The technical foundations of digital farming contain two basic conditions. First, smart machines: machines
must be able to receive, send, generate (via sensors) and process data. Second, connected machines:
communication and interface standards must allow seamless data exchange between machines, with
business partners as well as between portals.

Digital farming improves production processes through automated data collection and targeted analysis to
increase transparency and improve assessment of the current situation, providing new possibilities for
operational management. For data processing and, in particular, analysis, expert systems are available to
the end user, which would be difficult or impossible to achieve for individual farms through internal data
processing.

Literature/ available resources for students

1. Noack, Patrick Ole (2019). Precision Farming - Smart Farming - Digital Farming. Grundlagen und
Anwendungsfelder. Berlin, Offenbach: Wichmann.

2. Digital Farming. (2017). Journal «Russian Neva» No. 10 (154).

3. Zhang, Qin (Hg.) (2016). Precision Farming Technology for Crop Production. Boca Raton,
London, New York: CRC Press Taylor & Francis Group.

Further resources for teachers

1. Concept for the Implementation of Precision Farming in the RK. (2017)

2. Recommendations on the use of space technology for the precision farming system in Kazakhstan.
(2018)

3. Truflyak, E.V. (2019). Precision farming. 2nd ed., stern. SPb: Lan ELS p. 376.
https://e.lanbook.com/book/122186

4. Fedorenko, V.F., et al. (2017). Intelligent systems in agriculture: scientific analytical review.
Moscow, FGBNU "Rosinformagroteh", p. 159. https://lib.rucont.ru/efd/653956
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25. 2.1 TexHun4yeckne oCHOBbI LucpoBoro semnenenus

dopma obyueHus/ npenogasaHus: | Jlekumn
KOHTaKTHbIe yackl 3 | WuavenayansbHas paboTa (Yachl) |
PaspaboTuukm XKonamaHos K.K. (KasHAWNY), TuxoHosckun B.B. (HIAY)

KpaTkoe onucaHune y4yeb6Hon eanHULbI

LincppoBoe 3emnegenue — 91O 3BONIOUUSA CENBCKOrO XO3AWCTBA U CENbCKOXO3SANCTBEHHOW TEXHUKU OT
To4Horo 3emnenenus (Precision Farming) 4o cuctemM cenbCcKoXo3sMCTBEHHOTO NPON3BOACTBA, OCHOBAHHbIX
Ha coBpeMeHHbIX 3HaHuaX. Lindposoe 3emnegenve ncnonedyeT TexHonoruio Precision Farming, kpome
TOro, UCMNOMb3YeT WMHTENMNEKTyanbHble CETU U UHCTPYMEHTbl ynpaBneHus gaHHbiMu. Llens umdposoro
3emMnegenua — nNPUMEHSTb BCHO MMEIOLLYIOCA WMHopMaumio M aKcnepTusy Ansi aBTomMaTusauum
TEXHOMNOrMYECKNX NPOLLECCOB B CETbCKOM XO35ACTBE.

TexHn4Yeckme OCHOBbI LMGPOBOrO 3eMnefenusi copepXaT [Ba OCHOBHbIX ycroBus. [lepBoe, yMHble
MaLLUWHbI: MaLUVHbI AOMKHbI ObITb CMOCOGHBI NPUHMMAaTh, OTNPaBNSATb, rEHEPMpPOBaTh (Yepes3 AaTyuKkn) K
obpabatbiBaTe OaHHble. BTopoe, nogkntoyeHHble MaluuHbl: KOMMYHUKAUWOHHBIE W WHTEpdeENCHbIe
cTaHgapTbl 4OMKHBI 06ecneunBaTb 6ecnpenaTCTBEHHBIN OOMEH AaHHBIMU MeXAy MallMHaMu, ¢ 4enoBbIMU
napTHepamu, a Takke Mexagy nopranamu.

LincbpoBoe 3emnegenve no3BoNseT  yNydlwMTb MNPOM3BOACTBEHHbLIE  MPOLIECCHI  MOCPEOCTBOM
aBTOMaTU3NPOBaHHOrO cbopa M LeneHanpaBfieHHOro aHanusa [AaHHbIX AnA MOBbIWEHUs YPOBHSA
NPO3PaYHOCTN N YMy4YLEHUA OLIEHKM TeKyLlen cuTyauuu, NpefoCcTaBnsd HOBble BO3MOXHOCTM AN
onepaTtuBHOro ynpaeneHusi. Ona o6paboTku AaHHbIX U, B YACTHOCTU, MX aHanmsa, 3KCNepTHbIE CUCTEMBI
OOCTYIMHbI KOHEYHOMY NoTpebuTento, Yyero 6bino Obl TPYAHO UMM HEBO3MOXHO AOCTUYbL ANS OTAENbHbIX
depm nocpeCTBOM BHYTPEHHE 06paboTKn AaHHbIX.

Jlutepatypa/pgoctynHblie pecypcbl Ans CTyYAeHTOB

1. Noack, Patrick Ole (2019). Precision Farming - Smart Farming - Digital Farming. Grundlagen und
Anwendungsfelder. Berlin, Offenbach: Wichmann.

2. Digital Farming. (2017). Journal «Russian Neva» No. 10 (154).

3. Zhang Qin (Hg.) (2016). Precision Farming Technology for Crop Production. Boca Raton, London,
New York: CRC Press Taylor & Francis Group.

OononHuTenbHbIe pecypchl Ansa npenogasarenen

1. KoHuenuus eHedpeHusi cucmemMbl mo4YHo20 3emnedenus 8 PK. (2017).

2. PexkomeHOayuu o ucrosib308aHuU KOCMUYECKUX mMexHOo102uu 0r1si ee0eHUss CUCMEeMbI MOYHO20
3emnedenus e PK. (2018)

3. [lpoepamma Lugpposusauyus ArK. MCX PK. (2018).

4. Uugpposuzayusi AMNK P®. MCX Po. (2018).
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26. 2.2 The technical basis of digital technologies and smart systems in agriculture

Form of study/ teaching: Practical exercise
Contact hours 3 | Individual work (hours) | 3
Developers V. Tikhonovsky (NSAU), K. Zholamanov (KazNARU)

Brief description of the teaching unit

Types and functioning of sensors and their mechanisms, global satellite positioning and navigation
systems, etc. used in digital technology and smart systems in agriculture:

- information support for decision-making;

- planning of agricultural operations;

- monitoring of agricultural operations and crop status;

- end result analysis and reporting;

- crop yield forecasting and loss assessment;

- planning, monitoring and analysis of machinery usage.

Literature/ available resources for students

1. Zhang, Qin Hg. (2016). Precision agriculture technology for crop farming. Boca Raton, London,
New York: CRC Press Taylor & Francis Group.

2. Ahmad, L., Mahdi, S.S. (2018). Satellite Farming. An Information and Technology Based
Agriculture. Cham: Springer International Publishing. Retrieved from
http://dx.doi.org/10.1007/978-3-030-03448-1

3. Oliver, M. A. (2010). Geostatistical Applications for Precision Agriculture. Dordrecht: Springer
Science+Business Media B.V. Retrieved from: http://dx.doi.org/10.1007/978-90-481-9133-8.

4. Tpydnsik, E.B. (2019). ToyHoe 3emnegenue. CI16.: NaHb, 376 c. Mony4yeHo u13:
https://e.lanbook.com/book/122186

5. ®epopeHko, B.®. (2017). MhmennekmyarnbsHbie cucmembl 8 cefibCKOM xo3siticmee. Mocksa, 159
c. MonyueHo u3: https://lib.rucont.ru/efd/653956

Further resources for teachers

1. Concept for the Implementation of Precision Farming in the Republic of Kazakhstan. (2017)

2. Recommendations on the use of space technology for the precision farming system in the Republic
of Kazakhstan. (2018)

3. Programme “Digitalization in agribusiness”. Ministry of Agriculture of the Republic of Kazakhstan.
(2018)

4. Digitalization in agribusiness of the Russian Federation, Ministry of Agriculture of the Russian
Federation. (2018)
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27. 2.2 TexHuyeckasi OCHOBa LU(PPOBLIX TEXHONMOINMW M YMHbIX CUCTEM B CENbCKOM
X03CTBE

®opma obyyeHus/ npenogasanHus: | MNpaktnyeckue 3aHATUS
KoHTakTHble Yachl 3 | WHaneuayanbHasa paboTa (Yackl) | 3
PaspaboTuukm >Konamanos K.K. (KasHAWNY), TuxoHosckun B.B. (HFAY)

KpaTkoe onucaHune y4yeb6HoM eanHULbI

Tunbl N PYHKLMOHMPOBAHUE AATUYMKOB U UX MEXAHWU3MOB, rNobanbHbIX CUCTEM CMYTHUKOBOIO
NO3ULMOHNPOBAHMSA U HaBUrauuun n T.4. NCNOMb3yeMblX B LMEPOBLIX TEXHONOMMAX U YMHbIX CUCTEMaX B
CernbCKOM XO35WCTBE:

- MHPOpPMaLMOHHAsA NogaepXKa NPUHATUS peLleHnn;

- NNaHNMPOBaHNE arpoTEXHNYECKUX onepauuii;

- MOHVUTOPWHI arpoOTEXHNYECKMX onepaunii 1 COCTOSHUS NOCEBOB;

- aHarnm3 KOHeYHOro pesynbTarta 1 CoCTaBfieHNe OTYETOB;

- NPOrHO3NPOBaHNM YPOXaNHOCTU KyNnbTyp M OLEHKa NoTepb;

- NaHNPOBaHNE, MOHUTOPUWHT Y aHann3 UCNoNb30BaHUSA TEXHUKN.

HMTepaTypaIAOCTyngle pecypchbl Ansa ctyaeHToB

1. Zhang, Qin Hg. (2016). Precision agriculture technology for crop farming. Boca Raton, London,
New York: CRC Press Taylor & Francis Group.

2. Ahmad, L., Mahdi, S.S. (2018). Satellite Farming. An Information and Technology Based
Agriculture. Cham: Springer International Publishing. Retrieved from:
http://dx.doi.org/10.1007/978-3-030-03448-1

3. Oliver, M. A. (2010). Geostatistical Applications for Precision Agriculture. Dordrecht: Springer Sci-
ence+Business Media B.V. Retrieved from: http://dx.doi.org/10.1007/978-90-481-9133-8.

4. Trufliak, E.V. (2019). Precision farming. SPb: Lan Publ., 376 p. Retrieved from:
https://e.lanbook.com/book/122186.

5. Fedorenko, V.F. (2017). Smart systems in agriculture. Moscow, 159 p. Retrieved from:
https://lib.rucont.ru/efd/653956

OononHuTenbHbIe pecypchl Ansa npenogasartenen

1. KoHuenuus eHedpeHus cucmemMbl mo4YHo20 3emsedenus 8 PK. (2017).

2. PekomeHOauyuu no ucronb308aHUK KOCMUYECKUX MexHOooauu Orsi e0eHuUsT cucmembi MOYHO20
3emnedenus 8 PK. (2018)

3. [lpoepamma L{ugpposusauyusi ArK. MCX PK. (2018).

4. Lugpposuzayus AMK P®. MCX Po. (2018).
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2.3 Local meteorological stations

Form of study/ teaching: Lecture
Contact hours 2 | Individual work (hours) |
Developers B. Kaliyev (ABKRU)

Brief description of the teaching unit

Meteorology is the science that studies the physical processes that occur in the atmosphere in order to
further predict them. The atmosphere is a component of the human environment. Its state affects almost all
aspects of human activity and biota. A network of meteorological stations and posts equipped with
appropriate instruments and installations has been established to measure meteorological quantities.

An important source of meteorological information is observations carried out with the help of automatic,
telemetric and radiometric stations, aviation and artificial satellites. A meteorological station is an institution
carrying out meteorological observations. The main official meteorological stations of the world are assigned
synoptic indices. At meteorological stations and posts observations of basic and additional meteorological
data are made: temperature, humidity, pressure, wind speed and direction, etc.

Data from observations of meteorological stations are of scientific and practical value only if they are
comparable with each other. In order to ensure this condition, all meteorological stations carry out
observations in accordance with special instructions and guidelines, using the same type of instruments and
at the same time.

Literature/ available resources for students

1. Voskanyan, K.L., et al. (2016). Automatic meteorological stations: in 2 vol. Tactical and technical
characteristics: tutorial. SPb: Russian State Hydrometeorological University (RSHU), p. 170.

2. Pryakhina, S.1., Morozova, S.V., Semenova, N.V., Korotkova, N.V. (2017). Study guide for practical
and laboratory work on the course "Meteorology and climatology"”. Saratov, p. 46.

3. Mikheev, V.A. (2009). Climatology and meteorology: textbook on the course "Earth sciences".
Ulyanovsk: Ulyanovsk State Technical University, p. 114.

Further resources for teachers

1. Zhurina, L.L., Losev, A.P. (2012). Agrometeorology. SPb: Kvadro LLC.

2. Sennikov, V.A., Larin, L.G., Belolyubtsev, A.l., Korovina, L.N. (2006). Workshop on
agrometeorology. Moscow: Kolos.

3. Agroclimatic resources. (2010-2020). Handbooks for provinces and republics. Spb:
Gidrometeoizdat.

4. Polevo, A.N. (2012). Agricultural Meteorology. SPb: Gidrometeoizdat, p. 235.

5. Losev, A.P., Zhurina, L.L. (2001). Agrometeorology. Moscow: Kolos.
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28. 2.3 MecTHble MeTeoposiormyeckne cTaHumm

dopma oby4eHus/ npenogaBaHus: Jlekunsa
KOHTaKTHbIe yackl 2 | WuavenayansbHas paboTa (Yachl) |
PaspaboTuukm Kanwves B.K. (ABKPY)

KpaTkoe onucaHune y4yeb6Hon eanHULbI

MeTeoponorns — aTo Hayka, udydatowas usmyeckme NnpoLeccsl, Npomcxoasiwumne B atmocdepe, ¢ Lenbio
JanbHenwero nx npegckasaHus. ATmocdepa - oguMH U3 KOMNOHEHTOB Cpeabl, OKpyXKatoLLen Yyenoseka. Ee
COCTOSIHME BRMSIET NPAKTUYECKN Ha BCE CTOPOHbI YENOBEYECKOW AeATenbHOCTM U Ha BmoTy. MHOxecTBO
pas3nnyHbIX MEeTOOOB M CPeacTB MOMyYeHWs METEoPOriorM4eckon uHdopmauum TpebyeT TLaTernbHOro
nsyydeHvs. [na namepeHns MeTeoporormyeckux BenuynH co3gaHa ceTb MEeTEeOpPOSiIoOrMYECcKUX CTaHLUM U
MOCTOB, OCHALLEHHbIX COOTBETCTBYIOLLMMU NPUBOPamMm 1 yCTaHOBKaMMU.

BaXHbIM WCTOYHMKOM METEOpOSiorM4eckon WHGOpMauMn cnyxat HabngeHus, ocyllecTBhsemMble C
MOMOLLbIO aBTOMaTUYECKUX, TENEMETPUYECKNX N PaANOMETPUYECKNX CTaHLMIA, aBraumnm U NCKYCCTBEHHbIX
cnyTHukoB 3emnu. MeTeoctaHuus - ydpexaeHwe, MpoBoAsilee MeTeoponornyeckue HabnogeHus.
OcHOBHbIM  odbUUManbHbIM ~ METeOoCTaHUMAM  Mupa NPUCBOEHbI  CUHOMTUYECKME WHAekcbl. Ha
METEOPOIOrMyYeCcKMX CTaHUMSX U NocTax NpoM3BOAAT HabMAeHUs 3a OCHOBHBIMU M AONOMHUTENbHLIMU
METEOpPONIorMyeCkKMMN  BENWYMHAMK:  TeMnepaTypon, BMaXHOCTbIO, [aBfeHMEM, CKOPOCTbO MU
HanpasneHnem BeTpa u ap.

[daHHble HabnoaeHUn MeTeoponorMyecknx CTaHLMN NpeacTaBnatoT HayYHYO U NPaKTUYECKYHO LLEHHOCTb,
TONbKO B TOM Clyyae, ecfv OHW CPaBHUMbI Mexay cobon. [1na obecneveHns 3Toro ycnoBsus Bce
MeTeoponormyeckme ctaHumMm BegyT HabngeHns no cneumanbHblM HAaCTaBEHWAM U MHCTPYKUMSAM, NO
OOHOTUMHBIM Npubopam 1 B onpeaeneHHoe Bpems

Jlutepatypa/pgoctynHble pecypchbl Ans CTYAEHTOB

1. BockaHsH, KJ1. n gp. (2016). Aemomamuydeckue Memeoposiogudeckue crmaHyuu: 8 2 m. Takmuko-
mexHu4Yeckue xapakmepucmuku: y4yebHoe nocobue. MockBa: Poccuicknii rocygapCTBEHHbIN
rmgpomeTeoponornyeckun yHusepcutet (PITMY), c. 170.

2. MpsixuHa, C.MN., Moposoea, C.B., CemeHoBa, H.B., Kopotkoea, H.B. (2017). YuebHo-
memoodu4deckoe rnocobue Ons npoeedeHusi npakmu4yeckux u rabopamopHbix pabom o Kypcy
«Memeoponoeus u knumamonoeusi». CapaTos, C. 46.

3. Muxees, B.A. (2009). Knumamosoaus u memeoposioaus: y4ebHoe nocobue no Kypcy «Hayku o
3emne». YnbaHosek: YNl'TY, c. 114.

HononHutenbHbIe pecypchl Ans npenogaBaTeneun

1. KypwuHa, J1.11., Jloces, A.. (2012). Aepomemeoporiozusi. CaHkT-MeTepbypr: M'mapomeTeonsgart.

2. CeHnukos, B.A., JlapuH, J1.I., Benonobues, A.W., KoposuHa, J1.H. (2006). [lpakmukym mo
aspomemeoporsioauu.

3. Aepoknumamuyeckue pecypcbl. (2010-2020). CnpaBo4YHUKM Mo obnactsam n pecnybrnvkam. CaHKT-
MeTepbypr: M'mapomeTeonsaar.

4. TomneBon, A.H. (2012). CenbckoxossiticmeeHHasi Memeoposioaus.  CaHkT-neTepbypr,
MpopomeTeonsgar, c. 235.

5. Jloces, A.l., KypuHa, JL.J1. (2001). Aepomemeoponozusi. CaHkT-MNeTepbypr: M'mapomeTeonsaar.
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29. 2.4 Principles and application of Digital Image Processing, GIS Systems

Form of study/ teaching: Practical exercises
Contact hours 3 | Individual work (hours) | 4
Developers A. Serikbaev (KazNAKU), zZh. Ainakulov, B. Kaliyev (ABKRU)

Brief description of the teaching unit

Digital aerospace imagery of the Earth's surface, together with topographic maps, city plans, aeronautical
and nautical charts, are used to create the main component of geographic information systems (GIS) -
electronic maps, which are vector descriptions of spatial objects grouped into thematic layers.

A special class of automated complexes - computer geoinformation systems (GIS), which process,
accumulate, update and provide users with spatially coordinated information about objects located on the
Earth surface, has been formed in the past few decades and continues its rapid development. The main
form of presentation of information in a GIS is digital maps. They are created from different information
sources: traditional cartographic materials, geodetic measurements, etc. One of the most important data
sources for GIS is digital images from aerial photography and satellite imagery (remote sensing) of the
Earth. Digital images from remote sensing are an important, but certainly not the only, source of data for
GIS. Another, equally important class of images used to create vector digital maps is the scanning of
"traditional” cartographic.

A GIS is a system composed of three components, each necessary for success: spatial data, hardware and
software tools, and the problem as the object to be solved. The problem serves as the main component,
forcing the choice of both transmission, storage, presentation and analysis of data, and software tools and
technologies for the creation of a subject-oriented information system.

Literature/ available resources for students

1. Zeyliger, A.M., Ermolaeva, O.S. (2018). Application of geoinformation systems for solving applied
tasks of monitoring and management: textbook. Moscow: Russian State Agrarian University -
Moscow Timiryazev Agricultural Academy named after K.A. Timiryazev, p. 154.
http://elib.timacad.ru/dl/local/lumo362.pdf

2. Zeyliger, A.M. (2018). Digital methods of remote sensing data processing: tutorial. Moscow:
Russian State Agrarian University - Moscow Timiryazev Agricultural Academy named after K.A.
Timiryazev, p. 129. http://elib.timacad.ru/dl/local/umo369.pdf.

3. Raklov, V.P. (2014). Cartography and GIS: textbook. Academic project, p. 214.

Further resources for teachers

1. Bychkov, L.V. et al., (2012). Integration of information-analytical resources and spatial data
processing in the tasks of territorial development management monograph. Novosibirsk: Publishing
house of Siberian Branch of RAS, p. 367.

2. Labutina, I.A. (2004). Decoding of aerospace imager. Tutorial. Textbook for students. Aspect Press.

3. Zeiliger, A.M., Ermolaeva, O.S. (2016). Geoinformation assessment of hydrographic characteristics
of the river network and its catchment area using digital elevation model in ArcGIS10. Tutorial. Triad,
p. 62.
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30. 2.4 MNpuHUMNbI N NpUMeHeHue uncpoBon ob6paboTkm nsobpaxeHun, FTMC-cucrembl

dopma obyyeHus/ npenogaBaHus: MpakTTnyeckue 3aHATMA
KOHTaKTHbIe yackl 3 | WuavenayansbHas paboTa (Yachl) | 4
PaspaboTuukm Cepukbaes A.Y. (KasHANY), AinHakynos XK., Kanves B.K (ABKPY)

KpaTkoe onucaHune y4yeb6Hon eanHULbI

LincppoBblie aspokocmMumyeckmne n3obpaxeHns 3eMHOW NOBEPXHOCTM HapsaAy € Tonorpauyeckumm kaptamu,
nrnaHamu ropoos, a3poHaBUraLuNOHHBIMU U MOPCKUMM KapTaMy UCMOMb3YTCHA ANA CO34aHUA OCHOBHOW
cocTaBnswowen reonHdopmaumoHHbix cuctem (TMC) — SneKkTPOHHbIX KapT, KOTopble SBNATCA
BEKTOPHbLIMU OMUCAHMAMW MPOCTPAHCTBEHHbIX OOBEKTOB, CrPYMNMMPOBAaHHbLIX B TEMaTUYECKME Crou.

B nocnegHne HECKOMNMbKO OeCATMNETUN CHOPMUPOBANCA 1M NpoaomkaeT OypHO pa3BmBaTbCs 0COObIN Knacc
aBTOMaTU3MPOBaHHbLIX KOMMIEKCOB — KOMMbIOTEPHbIE reonHdopmaunoHHele cuctemsl (MUC), koTopble
obpabatbiBaloT, HakannuMBalT, OOHOBMAKT M NPegoCTaBnsAlT MNONb3oBaTeNsAM MNPOCTPAHCTBEHHO-
KOOPANHMPOBaHHbIE cBeAeHNst 06 06bekTax, pacnonoXeHHbIX Ha 3eMHoN noBepxHocTu. OcHoBHas dopmMa
npeactaeneHns uHdgopmaumn B TMC - uudposble kapTel. OHM CO3[AOTCA Ha OCHOBE PasfUYHbIX
NHPOPMALIMOHHBIX  UCTOYHUKOB: TPAAMLUMOHHBLIX KapTorpaduU4eckux MaTepuarnos, reoAe3nyecKkux
nmamepeHni n T1.4. OOHUM M3 BaXHEWLWWNX WCTOMHUKOB AaHHbiXx ans TUC gaensatoTca umdpoBble
n3obpaxxeHns, nonyvyaembole B pesyrnbTaTe aspodOTOCHEMOK M KOCMUYECKNX CHEMOK (AMCTaHLMOHHOrO
3oHAMpoBaHusa) 3emnu. Ludposbie un3obpaxeHus, nonyyaemble B pesynbTate AUCTaHLUOHHOMO
30HANPOBaHMA 3eMnu, ABMASITCH BaXHbIM, HO pasyMeeTcs, He €AMHCTBEHHbIM UCTOYHWKOM OaHHbIX ANns
MNC. Opyrum, He MeHee BaXHblM KMNacCoM M300pa)keHuW, Mcnonb3yembiX ANA CO34aHUSA BEKTOPHbIX
LUMPOBLIX KapT, ABNSIOTCA pe3ynbTaTbl CKAHMPOBAHUS «TPaANUMOHHBIX» KapTorpadmnyeckmx KapT.

MNC — ato cuctema, cocTosiias U3 Tpex KOMMOHEHTOB, Kaabli U3 KOTOPbIX Heobxoaum Ans ycnexa:
MPOCTPAHCTBEHHBbIX [AaHHbIX, annapaTHO-MPOrpaMMHbIX WHCTPYMEHTOB W npobrnembl, kak obbekTa
peweHus. Mpuuem npobnema CNyXWT rMaBHbIM KOMMOHEHTOM, 3acTaBfsIOWMM BblOupaTb M CMOCOObI
nepegavun, XxpaHeHus npeAcTaBreHns, aHanusa gaHHbIX, U NPorpaMMHbIe UHCTPYMEHTarbHbIe CpeacTsa, 1
TEXHOMOrMn co3gaHns Ton NN MHOWM NPeMETHO-OPUEHTUPOBaAHHOW MHPOPMaLIMOHHON CUCTEMBI

Jlutepatypa/pgoctynHble pecypchbl Ans CTYAEHTOB
1. 3ewnurep, A.M., Epmonaesa, O.C. (2018). lpumeHeHue eeo0UHhopMayUOHHbIX cucmem O11s
peweHust npuknaldHbIx 3aday MOHUMOPUH2a U MeHedxMeHma. NMony4yeHo us:
http://elib.timacad.ru/dl/local/umo362.pdf
2. 3ennwurep, A.M. (2018). Lugppossie memodbi obpabomku 0aHHbIX OUCMaHUUOHHOZ0
30HOuposaHus. MonyyeHo u3: http://elib.timacad.ru/dl/local/umo369.pdf.
3. Paknos, B.T. (2014). Kapmozpagpusi u 'MC.

HdononHuTenbHble pecypcbl AN npenoaaBaTenen

1. bBeblukos, N.B. n ap. (2012). Mhmezpayus uHgpopmalyuoHHO-aHanumu4yecKux pecypcos u
obpabomku npocmpaHcmMeeHHbIX 0aHHbIX 8 3adayu yrpasrieHUss meppumopuasbHbIM
passumuem. 367 c.

2. NabytuHa, N.A. (2004). [ekoduposaHue aspoKOCMUYECKUX U30bpaxeHue.

3. Bewnnurep, A.M., Epmonaesa, O.C. (2016). 'eouHghopmayuoHHas oueHka audpozpaghudeckux
Xxapakmepucmuk pe4Hol cemu u ee 8000CO0OpHOU rnnowadu ¢ ucronb3o8aHueMm yugposol
modenu penvegha 8 ArcGIS10. 62 c.
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31. 2.5 Aerial and satellite pictures. Real time systems.

Form of study/ teaching: Lecture
Contact hours 2 | Individual work (hours) |
Developers V.Tikhonovsky (NSAU), K. Zholamanov (KazNARU)

Brief description of the teaching unit
The main technical tools for aerial photography and their main parameters:

- NDVI (Normalised Difference Vegetation Index) in crop production;

- Digital image processing;

- Concept of a digital image

- Laws of Image Pixel Generalization: Small Compact Objects Reproducibility, Regular and Irregular
Dispersed Objects, Rectilinear Objects Reproducibility;

- The problem of estimation of decoding properties of discrete images;

- Active and passive survey methods;

- Characteristics of Imagery Equipment and Space Images;

- Fine-scale heterogeneity (variability) of soils in fertility, relief, crop condition, weed infestation, pests
and diseases;

- Quantitative indicators of variability of a single attribute: frequency of fluctuations and range of
fluctuations in space and time;

- On-line and off-line methods of analysis, spatial heterogeneity techniques.

Literature/ available resources for students

1. Zhang, Qin Hg. (2016). Precision agriculture technology for crop farming. CRC Press Taylor &
Francis Group.

2. Ahmad L., Mahdi S.S. (2018). Satellite Farming. An Information and Technology Based Agriculture.
Springer International Publishing. Retrieved from: http://dx.doi.org/10.1007/978-3-030-03448-1

3. Oliver, M.A. (2010). Geostatistical Applications for Precision Agriculture. Springer Science Business
Media. http://dx.doi.org/10.1007/978-90-481-9133-8.

Further resources for teachers

1. Bektanov, B.K., et al. (2020). Application of remote sensing in agriculture. Monograph. KazNAIU,
p. 114.

2. Bondura, V.G. Remote sensing of the environment. (2012). FSBI Research Institute of Aerospace
Monitoring "Aerospace". Scientific World, p. 38.

3. Savinykh, V.P., Tsvetkov, V.Ya. (2010). Geoinformation analysis of remote sensing data.
Cartgeocenter. Geodezizdat.
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32. 2.5 A3po- ¥ CNYTHUKOBbIE CHUMKU. CUCTEMbI peanbHOro BpeMeHM.

dopma oby4eHus/ npenogaBaHus: Jlekunsa
KOHTaKTHbIe yackl 2 | WuavenayansbHas paboTa (Yachl) |
PaspaboTuukm TuxoHosckuin B.B. (HI'AY), XKonamaHos K.K. (KasHANY)

KpaTkoe onucaHune y4yeb6Hon eanHULbI

OcHOBHble TEXHUYECKMNE cpeacTBa Ans adpodOTOCLEMKN M UX OCHOBHbIE NapameTpbl.

NDVI (HopmanusoBaHHbIA MHAOEKC pa3nuynii pacTUTENbHOrO NOKPOBa) B pacTEeHMEBOACTBE
LincppoBasa obpaboTka pOTOCHMMKOB

[MoHATME O UMPOBOM CHUMKE

3aKOHOMEPHOCTU MUKCENBHOM reHepanusaumm K3obpaxxeHus: BOCMPOM3BOAUMOCTb  MarbIxX
KOMNaKTHbIX OOBEKTOB, AMCMNEPCHbIX OOBLEKTOB PErynsipHOrO WM HEPEryrnspHOro pasmeLleHus,
NPSAMOSIMHENHBIX 0OBEKTOB

Mpobnema oLeHKM AelMdPOBOYHbIX CBONCTB AUCKPETHBIX N300paeHun

AKTUBHbBIE 1 NACCUBHbIE METOAbLI CbEMKM

XapakTepuCTnKM CbeMOYHOW annapaTtypbl U KOCMUYECKUX CHUMKOB

MenkomacwrtabHass HeOOHOPOAHOCTb (M3MEHYMBOCTB) MOYB MO NMOAOPOAMIO, pernbedy,
COCTOSIHUIO MOCEBOB, 3aCOPEHHOCTU U MOPaXKEHUA COPHAKaMU, Bpeautensammu n 6onesHsmm
KonuyecTBeHHble nokasaTenu W3MEHYMBOCTU OTAENbHOro Mpu3Haka: 4vacTtota konebaHui wu
AvnanasoH KonebaHui B TPOCTPaHCTBE U BPEMEHMU

On-line u off-line meToabl aHanu3a, TEXHONOrMM NPOCTPAHCTBEHHON HEOAHOPOAHOCTH

INlutepatypa/gocTynHble pecypchi Ansi CTYAEHTOB

1.

Zhang, Qin Hg. (2016). Precision agriculture technology for crop farming. CRC Press Taylor &
Francis Group.

Ahmad L., Mahdi S.S. (2018). Satellite Farming. An Information and Technology Based Agriculture.
Springer International Publishing. Retrieved from: http://dx.doi.org/10.1007/978-3-030-03448-1
Oliver, M.A. (2010). Geostatistical Applications for Precision Agriculture. Springer Science Business
Media. Retrieved from: http://dx.doi.org/10.1007/978-90-481-9133-8.

OononHuTenbHbIe pecypchl Ansa npenogasartenen

1.

BekraHos, b.K. n gp. (2020). lNpumeHeHue ducmaHyUuOHHO20 30HOUPOBaHUS 8 CEIbCKOM
xossticmee. MoHorpadus. KasHAWY, c. 114.

Boraypa, B.I. (2012). JucmaHyuoHHoe 30HAOuposaHue okpyxarouwiel cpedsl. MOH PO PAH,
OrbHY "HUWN aspokocMumnyeckoro MoHUTopuHra "Aapokocmoc”, c. 38.

CasuHbIx, B.I., LieTkoB B.A. (2010). M'eouHgopmayuoHHbIl aHanu3 daHHbIx QUcmaHUyUOHHO20
30HOuUposaHus. KaptreoueHTp-I'eogeaunsaar.
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33. 2.6 Unmanned aerial vehicles (UAVS).

Form of study/ teaching: Lecture
Contact hours 2 | Individual work (hours) |
Developers V. Tikhonovsky, A. Didenko (NSAU), A. Ansabaeva (ABKRU)

Brief description of the teaching unit

Perform an external inspection and check the technical condition of unmanned aerial system components.
Diagnostics and performance monitoring of unmanned aircraft system components, identification of
deviations, failures, malfunctions and damage. Aerodynamics of unmanned aircraft. Study a flight task,
practice the order of its execution and actions in control of an unmanned aircraft. Selection and preparation
of mapping material. Familiarization with restrictions in the flight area along the route (route). Selection of
landing site. Assessment of meteorological, ornithological and air navigation conditions in area of unmanned
aircraft flight. Preparation of flight program and its loading into the unmanned aircraft onboard navigation
system (autopilot). Preparation of launch-landing site and deployment of unmanned aircraft system. Check
readiness of unmanned aircraft system for use in accordance with flight task and acceptance.

Literature/ available resources for students

1. Silkova, V.1., et al. (2009). Unmanned Aerial Vehicles: Methods of Approximate Calculations of Main
Parameters and Characteristics, p. 304, fig. 56.

2. Grebenikov, A.G., et al. (2008). General types and characteristics of unmanned aerial vehicles. p.
377.

3. Afanasyev, P.P., et al. (2008). Unmanned Aerial Vehicles. Fundamentals of design and functioning.

Further resources for teachers

1. Randal, W.B., et al. (2015). Small Unmanned Aerial Vehicles: Theory and Practice Technosphere.
p. 312. Retrieved from: https://e.lanbook.com/book/76159.

2. Shalygin, A.S., et al. (2012). Methods of modeling situational motion control of unmanned aerial
vehicles. Tutorial. Mashinostroenie, p. 584. Retrieved from: https://e.lanbook.com/book/5807.

3. Krasilnikov, M.N., et al. (2009). Modern information technologies. In problems of navigation and
guidance of Unmanned Aerial Vehicles. p. 557. Retrieved from: https://e.lanbook.com/book/2688.
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34. 2.6 BecnunoTHble netatenbHble annapatbl (BMJ1A).

dopma oby4eHus/ npenogaBaHus: Jlekunsa
KOHTaKTHbIe yackl 2 | WuavenayansbHas paboTa (Yachl) |
PaspaboTuukm TuxoHosckumn B.B., Anaenko A.A. (HIAY), AHcabaesa A.C. (ABKPY)

KpaTkoe onucaHune y4yeb6Hon eanHULbI

BbinonHeHne BHeEWHEro OocMOTpa WM MNpOBEepKa TEXHWYECKOro COCTOSIHUS 3NeMeHToB OecnunotHom
aBMaUMOHHOM cucTeMbl. [uarHoctmka Wu KOHTponb paboTocnocobHOCTM 3anemeHToB ©OecnunoTHOM
aBMAaLMOHHON CUCTEMBbI, BbIIBIEHWE OTKMOHEHWI, OTKa30B, HEWCMNPaBHOCTEN W MNOBPEXAESHUN.
AapoanHamuka 6ecnmMnoTHOro BO34yLWHOro cygHa. MsydeHme nonetHoro 3agaHus, otpaboTtka nopsaka ero
BbINOMHEHNS U OEeWCTBUA Mpu ynpaBneHunM 6ecnuioTHbIM BO3AYyLHbIM cygHoMm. ogbop v nogrotoska
kapTorpaduyeckoro matepvana. O3HakoMneHne C OrpaHVYeHNsSMU B panioHe BbINOSIHEHUS noneTta no
mappyTty (Tpacce). [logbop craptoBo-nocagoyHon mnowagkm. OueHka MeTeoporiorMyYeckon,
OPHMUTONOMMYECKOW M a3pOHaBUraLMOHHON OBCTAHOBKM B panoHe BbIMOSIHEHWS MonetoB 6ecnunoTHoro
BO34YLUHOro cyaHa. [oarotoBka nporpaMMbl noneTa u ee 3arpyska B 60pTOBOV HaBUraLMOHHbIN KOMMIEKC
(aBTonunot) 6GecnunoTHOro BO3AYWHOro cyaHa. [logrotoBka CTaApTOBO-NOCAOOYHOM MOWaAKM W
pa3BepTbiBaHWe 6ecnunoTHOW aBnaLMoHHON cuctemsl. [NpoBepka roToOBHOCTM 6eCnnnoTHOW aBMaLOHHON
CUCTEMBI K UCMOMb30BaHWIO B COOTBETCTBMM C NOMETHBLIM 3aaHNEM, ee npuemka.

JNlutepatypa/gocTynHble pecypchl Ansi CTYAeHTOB

1. CwunkoBa, B.N. wn pgp. (2009). bBbecnunomHbie nemamernbHble annapamsi: Memoduku
nPUbUXeHHbIX pacyemos OCHOBHbLIX NnapamMempos U xapakmepucmuk, c. 304, un. 56.

2. Tpebenukos, A.l., n gp. (2008). Obwue sudbi u xapakmepucmuku becrnunomHbIx 1emamesibHbIX
arnnapamoas: cripas. nocobue. Hau. a3apoKkoCcM. YH-T «XapbK. aBuay. UH-T», c. 377

3. AdpaHacbes, IN.I. n gp. (2008). becnunomHsie nemameribHbie annapamsl. OCHO8bI ycmpolicmea
U QbYHKUUOHUPOBAHUSI.

HdononHutenbHble pecypcbl ANA npenofasaTenen

1. PaHpan, Y.b. n pgp. (2015). Mansie 6ecnunomHble riemamersibHble arnapambsl: meopusi u
npakmuka. TexHocgpepa, c. 312. Mony4veHo u3: https://e.lanbook.com/book/76159.

2. WanbirnH, A.C. n gp. (2012). Memodsi modenuposaHusi cumyayUuoHHO20 yripasreHus 0suxeHuem
becniunomHbix n1lemameribHbIX annapamos. MawwvHocTpoeHne, c. 584. [lonyyeHo u3:
https://e.lanbook.com/book/5807.

3. Kpacunbnuko, M.H. un gp. (2009). CospemeHHbIe UHGhOPMAaUUOHHbIE mexHoroauu. B 3adavax
Hasuzayuu U HaseldeHusi becrnuriomHbIX MaHEe8PEHHbIX JlemamersibHbIX annapamos, c. 557.
Mony4eHo u3: https://e.lanbook.com/book/2688.
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35. 2.7 Operation and use of unmanned aerial vehicles in agriculture

Form of study/ teaching: Practical exercises
Contact hours 3 | Individual work (hours) | 3
Developers A. Didenko, V. Tikhonovsky (NSAU)

Brief description of the teaching unit

A practical example of the use of unmanned aerial vehicles for aerial photography of agricultural crops is
discussed. Basic aerial photography techniques and their main parameters. Calculation of aerial
photography parameters (overlap, base of photography, number of routes, total number of images, distance
between routes, route length, coordinates of photography points). Unmanned aerial vehicle flight path
modelling in Trik studio programming environment.

Literature/ available resources for students

1. Shovengerdt, R.A. (2010). Remote sensing. Models and methods of image processing.
Technosphere, p. 560.

2. Bashilov, A.M., Korolev, V.A. (2018). Autonomous unmanned aerial vehicles in precision systems
of agricultural production. Bulletin of Agrarian Science, Vol. 3, No. 43, pp. 76-82.

3. Bashilov, A.M., Korolev, V.A. (2017). Aeromobile agrotechnology of plant growth and development
stimulation in agrotechnocenoses. AgroSnabForum, No. 8 (156), pp. 64-67.

4. Bashilov, A.M., Korolev, V.A., Kormova, D.E. (2016). Modeling drones and their implementation in
the latest agrotechnologies. 15™ International Conference "Aviation and Cosmonautics”, pp. 526-
527.

5. Belenkov, A.l. (2015). Implementation of elements of precision farming technology in the field
experience of precision farming centre. Bulletin of RSAU - MAA named after K.A. Timiryazev, No.
2 (33), pp. 44-47.

Further resources for teachers

1. Randal, W.B. et al. (2015). Small Unmanned Aerial Vehicles: Theory and Practice. Technosphere,
p. 312. Retrieved from: https://e.lanbook.com/book/76159.

2. Shalygin, A.S. et al. (2012). Methods of modeling situational motion control of unmanned aerial
vehicles. 584 p. Retrieved from: https://e.lanbook.com/book/5807.

3. Krasilnikov, M.N. et al. (2009). Modern information technologies. In Problems of Navigation and
Guidance of Unmanned Aerial Vehicles. 557 p. Retrieved from: https://e.lanbook.com/book/2688.

36. www.geo-book.ru/  Electronic  library on  geodesy, cartography, photogrammetry
https://trikset.com/downloads/ Free robot programming environment with interactive simulation
mode
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36. 2.7 ®YHKLMOHMPOBaHUE U UCNONIb30BaHUE GeCNUNOTHbLIX NeTaTeNbHbIX annapaTtos B
CeNnbCKOM X0351MCTBE

®opma 0byyeHns/ npenogaBaHus: MpakTnyeckue 3aHATUA
KoHTakTHble Yachl 3 | WHaneuayanbHasa pabota (4acel) | 3
PaspaboTumkn TuxoHoBckui B.B., Auaenko A.A. (HTAY)

KpaTkoe onucaHune y4yeb6HoM eanHULbI

PacmaTtpuBaeTca npakTU4YecKun npumep WCMNonb3oBaHMA OecnunoTHbLIX NeTaTenbHbIX annapaToB Ans
a9pOOTOCHLEMKN  CENIbCKOXO3SINCTBEHHbIX  NoceBoB. OCHOBHblE  TEXHUYECKME CpeacTBa  Ans
a3pOodOTOCHLEMKUN M X OCHOBHbIE MapameTpbl. PacyeT napameTpoB a3podoToChLEMKM (NepekpbiTue, 6asmc
doTorpacdmMpoBaHnsi, KOINIMHECTBO MapLUpyTOB, OOLLEee KOMMMYECTBO CHWMKOB, PacCTOsiHUE Mexay
MapLupyTamu, AMMHY MapLupyTa, KOOpAuHaThl Todek hoTorpadmpoBaHus). MogenmpoBaHue TpaekTopum
noneta 6ecnunoTHOro annapaTa B cpede nporpaMmmmnpoBanua Trik studio.

HMTepaTypaIAOCTyngle pecypcChbl And CtyaeHToB

1. LoseHrepar, P.A. (2010). JucmaHyuoHHoe 3oHOuposaHue. Modenu u memodsbi obpabomku
usobpaxeHud. TexHocdepa, c. 560.

2. bawwunos, A.M., Kopones, B.A. (2018). ABTOHOMHble BecnunnoTHble neTaTenbHble annapaTbl B
TOYHbIX CUCTEMAaX arponpomnsBoacTBa. BecmHuk agpapHol Hayku, Tom 3, Ne 43, c. 76-82.

3. bBawwvnos, A.M., Kopones, B.A. (2017). AspomobunbHas arpoTexHornorns CTUMynsaumm pocta u
pasBuUTUSA pacTeHuin B arpoTexHoueHo3ax. AepoCHab®opym, Ne 8 (156), c. 64-67.

4. Bbawwunos, A.M., Kopones, B.A., Kopmoga, [I.E. (2016). MogenvpoBaHne ApOHOB 1 UX peanu3auuu
B HOBeWLLMX arpoTexHonoruax. 15-g MexdyHapodHas KoHbepeHUus "Aguayusi U KOCMOHasmuka",
c. 526-527.

5. beneHkos, A.W. (2015). Peanusaunsa anemeHTOB TEXHOMOrMN TOYHOrO 3eMnenennsa B NosieBoM
onbITe LieHTpa To4YHoro 3emnenenus. BecmHuk PITAY — MCXA umeHu K.A. Tumupsizesa, Ne 2 (33),
c. 44-47.

OononHuTenbHbIEe pecypchl AN npenogasartenen

1. Panpgan, Y.b. n gp. (2015). Manbie 6ecnunomdbie fiemamersibHble annapamsbl: meopus u
npakmuka. TexHocdepa, c. 312. MNonyyeHo u3: https://e.lanbook.com/book/76159

2. WanbirmH, A.C. (2012). MemoOblI modenupogaHusi cumyayUuoHHO20 yripasreHusi 08UXeHUem
becrnunomHbix nremamersbHbIX annapamos. Y4ebHo-memoouyeckoe nocobue. MaluMHOCTpoeHue,
c. 584. MNMony4eHo n3: https://e.lanbook.com/book/5807

3. Kpacunbnukos, M.H. (2009). CoBpemeHHble nHHOPMaLMOHHbIE TexHonoruu. B 3agavax HaBuraumm
N HaBegeHusk OGEecnUMOTHbIX MaHEBPEHHbIX JleTaTenbHbIX annapaTtoB. Y4yebHoe mnocobue.
®usmatimt, c¢. 557. TlonyyeHo wu3: https://e.lanbook.com/book/2688www.geo-book.ru/
OneKTpoHHas onbnnoTeka no reogesuu, KapTorpadun, doTorpammeTpun
https://trikset.com/downloads/ BecnnatHas cpega nporpaMMMpoBaHusa poboTOB C UHTEPAKTUBHBIM
PEXMMOM MMUTALMOHHOrO MOENNPOBaHMS
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3. Management Information Systems

Modern technologies such as data collection, storage and processing systems, are growing and increasing
in agriculture. Satellite data, sensors, operational and transactional systems are being used. Both the
volume of data and the need for quality data processing and reliable conclusions that can be relied upon in
decision making are increasing. In mastering subtopic 3, researchers will learn how to collect and analyze
data in field studies, work with big data, and practice agricultural software.

Learning outcomes

Competence 1: PhD-students have a holistic view of information technology in the field of management
information in modern agriculture, they understand the functions of management information systems in
practical agriculture

» Knowledge 1: know how to classify management information systems, they know which management
information systems exist in crop and animal production and know the main areas of research in the
field of artificial intelligence

» Knowldege 2: PhD-students know the Farm Management Information System software used in
agricultural enterprises in crop and livestock production and how to apply the software effectively

» Skill 1: PhD-students are able to apply in practice the software that is used in crop production and
livestock breeding on examples of programs like Panorama AGRO, ArcGIS, SELEX

» Skill 2: PhD-students able to distinguish between different approaches (agent-based approach,
machine learning, neural networks) in the field of artificial intelligence.

» Skill 3: PhD-students are able to apply Farm Management Information Systems in crop production, to
compile a field history book, plan crop rotations, calculate the amount of fertilizer and pesticide
application, develop agrotechnical measures. Estimate costs and income, logistics, sales of goods,
formation tasks for machine operators, generating reports

» Skill 4: PhD-students are able to apply Farm Management Information Systems in Animal Production.
They are able to maintain electronic zootechnical records, understand the automation of selection and
selection processes, compilation of genealogical branches, logistics, calculation of inbreeding
coefficients

Competence 2: PhD-students have an understanding of the classification of databases and their practical
application in modern agriculture

» Knowledge 1: PhD-students know the basic types and functionality of databases and know where
database systems are implemented in agriculture. They know approaches to enter and extract
information into databases.

» PhD-students are able to classify databases and to practically work with existing databases that are
used as part of management information systems in agriculture.
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3. CuctemMbl ynpaBneHunsa nHpopmaumen B CeNIbCKOM
X035IMCTBEe

B cenbckoM Xx03siCTBE pacTeT 06beM M Ka4eCTBO NPUMEHEHWUSI COBPEMEHHbBIX TEXHOMOMMIA, B TOM Yuche
cucteM cbopa, xpaHeHust U 0bpaboTkM AaHHbIX. [MpUMEHSAOTCA AaHHbIE CO CMYTHWKOB, AATYMKOB, U3
onepaumMoHHbIX Y TPaH3aKLUMOHHBLIX CUCTEM. YBENMYMBAETCS Kak 06beM AaHHbIX, Tak U NOTPeGHOCTb B MX
KauyecTBeHHOW 06paboTke U 4OCTOBEPHLIX BbIBOAAX, HA KOTOPbIE MOXHO noraratbCsl, NpUHMMas peLLeHust.
Mpu ocBoEHUM NoaTeMbl 3 UccredoBaTeN HaydaTcs cobupaTb M aHanM3MpPoBaTb AaHHbIE NPU NpoBeaeHUN
MoneBblX WccnefoBaHWi, pabotatb C GOMbWMMKM OaHHBIMU, MPUMEHATb Ha MNpPaKTMKe NporpaMMHoe
obecneyeHnst 0Tpacnsx CenbCKOro Xo3simcTaa.

Pe3ynbTaTbl 00y4eHus

KomneTteHums 1: CnocobeH nmeTtb LenocTHoe npedcTasneHne 06 nHHOpMaLUMOHHbBIX TEXHOMOMUSAX B

obnacTtu ynpasneHus MHopmaumnen B COBPEMEHHOM CenbCkoM xo3sncTee. CnocobeH noHMMaTb

dYHKLUMN OCHOBHBIX MH(POPMAaLIMOHHBIX CUCTEM B CENbCKOM XO35IMCTBE Ha MpaKTuKe.

» 3HaHuA 1: knaccudmkauusa cucteM ynpasneHns nHdopmaumen U NOHNMaHne Kak Ux NpUMeHsTb B
pacTeHMeBOACTBE M XNBOTHOBOACTBE; OCHOBHbIE UCCNeAoBaHNsA B 061acTn MCKYCCTBEHHOMO
NHTennekra

» 3HaHua 2: nporpaMmHoe obecneveHne MCMoNb3yeTCs Ha CenbCKOXO3ANCTBEHHbIX NPEeAnpusTUSX B
pacTeHneBOACTBE M XUBOTHOBOACTBE U KaK 3PEKTUBHO €ro NpUMEHSTb.

> VYMeHua 1: npuMeHATb Ha MpakTUKe nporpammHoe obecneyeHue, KOTOPOe ucnonb3yeTcd B
pacTeHneBOACTBE U XMBOTHOBOACTBE Ha npumMmepax nporpamm: MNMaHopama AIPO, ArcGIS, CENOKC.

»  YMmeHud 2: pa3nuyatb Nogxodpbl (areHTHO-OpUEeHTUPOBaHHbIN NOAX04, MaluMHHOEe 0by4eHune,
HENpPOHHbIe ceTn) B 061acTu N3y4yeHns MCKYCCTBEHHOIO MHTeNMNeKTa

> YMeHua 3. NpUMEHSATb WHMOPMALMOHHbIE CUCTEMbI YNPaBIieHUs CENbCKMM  XO3SUCTBOM B
pacTeHMeBOACTBE, COCTaBNATb KHUIY MUCTOPUWM MONeW, MraHMpoBaTb CEBOOOOPOTHI, paccyMTbiBaTbh
KONNYeCTBO BHOCKMMbIX yOoOpeHuin u nectuumaos, paspabaTtbiBaTb arpoTeXHUYECKUe MeponpuaTus,
oueHvBaTb 3aTpaTbl M OOXOA4bl, JOTUCTMKY, MNpodaxu TOBapoB, 3ajadn OpMUPOBaHWUS Ans
onepaTopoB MaLlUuH, (POPMUPOBATL OTHETHI.

> YmeHua 4: npuMeHATb UWHAOPMAUMOHHbIE CUCTEMbl YMpPaBneHUs CernbCKUM XO3SNCTBOM B
xuBoTtHoBoAacTBe. OHM YMEWT BECTU OMEKTPOHHbIN 300TEXHWYECKMN Yy4yeT, pasbupatoTcs B
aBTOMaTu3aumm NpoLLeCcCoB cenekuun n otbopa, CoCTaBNEHUN reHeanormMyecknx BeTBen, MorncTuke,
pacyeTe KoadhPULNEHTOB NHOpMANHra

KomneTeHuns 2: CnocobeH noHMMaTb knaccudmkaumo 6a3 JaHHbIX U UX NPpakTUYeCcKoe NPUMEHEHNN B

COBPEMEHHOM CEJTbCKOM XO3ANCTBE.

» 3HaHusa 1: OCHOBHbIE TUMNbI U PYHKLMOHANLHOCTL 6a3 AaHHbLIX U rae 3Tu 6a3bl JaHHbIX BHEAPEHLI B
cenbCckoM xo3srcTBe. MNoaxoabl kKak BBOOUTL U N3BNEKaTb HEOOXOAMMYO MHpopMaUuto.

» YmeHus 1: knaccudmumpoBaTth 6a3bl 4aHHbIX 1 paboTaTb Ha NPakTUKe C CyLLEeCTBYOLWMMM Bazamu
OaHHbIX, KOTOPbIE UCMOb3YITCS Kak YacTb MHAPOPMALMOHHBIX CUCTEM YNpaBreHUsi B CEMNbCKOM
X0351CcTBe.
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3.1. Classification of information management systems. 1 1
Examples of use in agriculture
3.2. Software for agricultural enterprises in crop production 2 2
and livestock breeding
3.3. Farm information management functions 2 1
3.4. Artificial Intelligence. Introduction to definitions of 3 2
artificial intelligence. Areas of research in the field of artificial
intelligence. Models and practical applications in agriculture
3.5. Database. Classification of databases, application in 2 2
agriculture.
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3.1 Knaccudukaumusa cuctem ynpasneHus nHdopmaumen. 1 1 1
Mpumepbl MCNOMNb30BaHUst B CENbCKOM XO35IMCTBE
3.2 MporpamMmmHoe obecneyeHne cenbCKoOX03ANCTBEHHbLIX 2 2 1
npeanpusaTUin B pacTEHNEBOACTBE U XNBOTHOBOACTBE
3.3 ®yHKUMKM ynpasneHns nHgopmauuen Ha pepmax 2 1 2
3.4 NckyccTBeHHbIN nHTennekT. BeegeHue B onpepgenexuns 3 2 2
WCKYCCTBEHHOrO MHTenNnekTa. Hanpaesnenuns niccnegosaHuin
B 06M1acTh UCKyCCTBEHHOTO MHTennekra. Mogenu u
npakTu4eckoe NpUMEHEHME B CENbCKOM XO3SINCTBE
3.5 basbl gaHHbIX. Knaccudumkauus 6a3 gaHHbIX, 2 2
NPUMEHEHNE B CENbCKOM XO35IMCTBE.
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37. 3.1 Classification of information management systems. Examples of use in agriculture

Form of study/ teaching: Lecture-visualization
Contact hours 1 l Individual work (hours) ‘ 1
Developers O. Tsybikova, O. Altaeva. (BSAA)

Brief description of the teaching unit

The main attention will be paid to the theoretical and methodological analysis of information support systems
(ISS) for the agro-industrial complex using examples of Russian and foreign information systems. The
classification of information management systems will also be considered.

Information management systems in agriculture include:

- automated information systems (general use);

- introduction of a geoanalytical system (regional level);

- integrated regional information systems (IRIS);

- geoinformation systems for monitoring agricultural lands;

- other information support systems for agriculture: cloud-based online service "KosmosAgro", Software for
agriculture AgroNetworkTechnology, ("Ant", Moscow), GIS "Panorama AGRO" (KB "Panorama", Moscow),
Mobile application "Calculation of NPK removal" ("Agroculture", Moscow), etc.;

- information support systems for the codes of the Ministry of Agriculture.

A significant example of systemic information support in the field of agricultural science is the iIMAP
integrated environment, which is used in the EU countries to forecast the agroindustrial complex. IMAP uses
four partial equilibrium models: AGLINK-COSIMO, CAPRI, ESIM, AGMEMOD

Literature/ available resources for students

1. Information support systems for analysis and forecasting in agriculture. (2019). Moscow: Scientific
works of VIAPI named after A.A. Nikonov. Issue 50, p. 120.
2. Trufliak, E.V. (2021). Precise agriculture: textbook. Manual. 2nd ed. SPb.: Lan. p. 512.

Further resources for teachers
1. Sovetov, B. la. (2008). Information technology: textbook. Moscow: High school, p. 263.

2. Sharipov, I.K. et al. (2014). Information technologies in the agro-industrial complex [Electronic
resource]: tutorial. Stavropol: Stavropol State Agrarian University, p. 107.
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3.1 Knaccudumkauma cucrtem ynpaBneHuss mHdopmaumen. NMpumepol
MCNOJNIb30BaHUA B CENIbCKOM XO35IUCTBE

dopma 06yyeHus/ npenofaeaHust: | Nlekuusa-Busyanusaums
KoHTaKTHble Yachl 1 WHauBupyansHas patoTa (4ackl) ‘ 1

PaspaboTuukm LbibukoBa O.M, Antaesa O. A. (BI'CXA)

KpaTkoe onucaHue y4ye6HOM eanHULbI

OcHOBHOE BHMMaHue B Teme YyOensieTcs TeopeTMKO-METOOONOrMYeckoOMy aHamm3dy  CUCTEM
nHdopmaumoHHoro obecneyeHnss (CUO) gnsa AIMNK Ha npuvMepax pOCCUICKMX W 3apyOexHbIX
MHPOPMALMOHHBIX cuctem. Takke OydeT paccMmoTpeHa Knaccudukaumss CucTeM  ynpaBneHus
MHdopMaunen.

K cuctemam ynpasneHus UHopmaunen B CENbCKOM XO3SNCTBE OTHOCATCS:

- aBTOMaTuU3npoBaHHble MHpOPMaLMOHHbBIE cucTeMbl (0bLLee NCnonb3oBaHWe);

- BHEOPEHUSA reoaHanmMTUYecKon cucTeMbl (PErMoHanbHbIN YPOBEHb);

- MHTErpMpOBaHHbIE permoHarnbHble MHopMaLmoHHble cuctemsl (MPUC);

- reoMHOPMaLIMOHHBbIE CUCTEMbBI MOHUTOPUHIA 3eMefb CEeNbCKOX03NCTBEHHOrO Ha3HaYeHNs;

- 0bnayHbIi oHnamH-cepBuc «KocmocArpo», lNporpammHoe obGecnedeHne s CenbCKoro Xo3ancTBa
AgroNetworkTechnology, («AHT», Mockea), TMC «[lMaHopama AIPO» (KB «[lMaHopama», Mocksa),
MobunsHoe npunoxexue «PacueTt BoiHoca NPK» («ArpokynbTypa», Mocksa) n T.4;

- cucTeMbl MHpopMaumoHHoro obecneveHus no ceogam MCX.

BaXkHbIM 1 3HaYMMbIM NPUMEPOM CUCTEMHOTO MHAOPMAaLMOHHOTO obecneveHus B cdhepe arpapHon Hayku
ABNseTca HTerpupoBaHHasa cpega iIMAP, ana nporHosuposaHus AlK B ctpaHax EC. B pamkax iIMAP
NCMonb3yTCsa YeTbipe Moaenu ¢ YactnyHoro pasHosecus: AGLINK-COSIMO, CAPRI, ESIM, AGMEMOD

INlutepatypa/gocTynHble pecypchl Ansi CTYAeHTOB

1. Cucmembi uHgopMayuoHHO20 obecrniedeHusi Onsl aHanu3a U [PO2HO3UPO8aHUSI 8 CEeflbCKOM
xoszsticmee. (2019). Mocksa: BUATU nmenm A.A. HukoHoBa, c. 120.

2. Tpydnsak, E.B. (2021). ToyHoe cenbckoe xo3sticmeo: y4ebHuk 0ns 8y308. CaHkT-IMeTepbypr: JlaHb
OBC, c. 512.

OononHuTenbHbIe pecypchl Ansa npenogasarenen

1. CosertoB, b.4. (2008). MHpopmayuoHHbIe mexHonoauu: y4ebHuk. Mocksa: Beicwas wkona, c. 263.
2. Wapwnos, N.K. n ap. (2014). UHpopmayuoHHbIE MeXHOI02UU 8 a2porpoMbILIEHHOM KOMIIIeKce:
y4yebHoe nocobue. Ctaspononb: CTaBpononbCKUM rocy1apCTBEHHbIN arpapHbI YHUBEPCUTET.
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38. 3.2 Software for agricultural enterprises in crop production and livestock breeding

Form of study/ teaching: Lecture-visualization
Contact hours 2 | Individual work (hours) | 2
Developers A. Petrov (NSAU), G. Seydalieva (KazNARU)

Brief description of the teaching unit

The study of the software used in crop production and livestock breeding. The purpose of software products,
capabilities and principles of working with software products (Panorama AGRO, ArcGIS, SELEX).

Basics of working with software products Panorama AGRO, ArcGIS, SELEX. The study of the interface of
programs, study of the functions and capabilities of software products.

The study of the ArcGIS software product, the program's functions and examples of practical application in
crop production.

Implement and use spatial analysis in ArcGIS to derive new information from the data for making better
decisions. Application of statistical, mathematical and geographic operations to mapped data. Examples of
compiling maps with data on the agrochemical composition of the soil.

Basics of working with the program Panorama AGRO.

The study of the interface and capabilities of the program, relevant tasks in crop production that can be
solved in the Panorama AGRO program.

Explore other possibilities of the crop management decision support program. Study of the functions of the
SELEX program.

Maintaining electronic primary zootechnical records. Management of selection and breeding work, analysis
and systematization of appraisal data. Accounting and analysis of economically useful traits and quality
indicators of animals. Forecasting the production of livestock breeding.

Literature/ available resources for students

1. Hussein, Nasser. (2014). Learning ArcGIS Geodatabase. United Kingdom, p. 158.
2. Michael Law, Amy Collins. (2019). Getting to Know ArcGIS Pro (2nd Edition). USA, p. 512.

3. ESRI&Data + ESRI ArcGIS 9 ArcMap: User guide. (2004). USA, p. 546.

Further resources for teachers

1. Lesmeister C. (2017). Mastering Machine Learning with R (2nd Edition). USA
2. GIS "Panorama AGRO". Retrieved from: https://qgisinfo.ru/products/panagro.htm
3. GIS " ArcGIS”. Retrieved from: htips://arcgis.com
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39. 3.2 MporpammHoe o6ecrneyveHne CenlbCKOXO03ANCTBEHHbIX NPeANnpPUATUI B pacTeHUEBOACTBE
M XXMBOTHOBOACTBE

®opma 0byyeHns/ npenogaBaHus: Nekuna-snadyanunsaums
KoHTakTHble Yachl 2 | WHaneuayanbHasa paboTa (Yackl) | 2
PaspaboTuukm MetpoB A.®. (HI'AY), Cenipanuesa I".O. (KasHAWY)

KpaTkoe onucaHune y4yeb6HoM eanHULbI

3HaKOMCTBO C MporpammHbiM obecneyeHnemM, NpUMeHsieMbiM B pPacTEHMEBOACTBE W XXMBOTHOBOACTBE.
HasHayeHne nporpamMmmHbIX NPOAYKTOB, BO3MOXHOCTU Y MPUHLMNBI paboThbl C NporpamMmmMHbIMU NPOAYKTaMu
(MaHopama AI'PO, ArcGIS, CENJKC).

OcHoBbl paboTbl ¢ NporpaMmHbiMM Npoayktamu MaHopama AIPO, ArcGIS, CEJIOKC. Os3HakomneHue ¢
nHTEepcencom nporpamm, n3yveHme pyHKLUN 1 BO3MOXHOCTEN NPOrpamMMHbIX MPOAYKTOB.

3HaKOMCTBO C MporpammHbIM NpoaykTom ArcGIS, nsydyeHme BO3MOXHOCTEN MNporpamMmbl M NpUMephl
MpPaKTU4YECKOro NPUMEHEHNS B paCTEHMEBOACTBE.

Peanusauma u wucnonb3oBaHMe MPOCTPAHCTBEHHOrO aHanu3a B ArcGIS pans nonyvyeHus HOBOK
MHpOpMaUmMM M3  AdaHHbIX  ONS  NPUHATMS  NyYWuX  pewweHuin.  MpumMeHeHMe  CTaTUCTUYECKMX,
MaTeMaTU4ecKknx u reorpadpmyecknx onepaunin K HaHeCEHHbIM Ha KapTy AaHHbIM. [prMepbl cocTaBneHus
KapT C AaHHbIMW 00 arpOXMMMUYECKOM COCTaBE MOYBbI.

OcHoBbl paboThl ¢ nporpammoi MaHopama AIrPO

3HaKOMCTBO C UHTEP(ENCOM N BO3MOXHOCTSIMM MPOrpaMmbl, akTyanbHble 3a4advM B pacTEHUEBOACTBE,
KOTOpblE MOXHO peLumnTb B Nporpamme NaHopama AIPO.

3yueHune pyHKUMIA 1 BO3MOXHOCTen nporpammbl CEJTOKC

BeneHne 3nekTpOHHOrO MEePBUYHOIO 300TEXHUYECKOro y4yeTa. YNpaBrneHue CenekUMOHHO-MIEeMEHHON
paboTon, aHanu3 u cucteMaTu3aums AaHHbIX GOHUTUPOBKW. Y4UET M aHanu3 XO3sIMCTBEHHO-MOME3HbIX
MPU3HAKOB W KayeCTBEHHbIX MOKa3aTenen >XMBOTHbIX. [lporHo3vpoBaHMe NPOM3BOACTBA MPOSYKLMU
XMBOTHOBOACTBA.

Jlutepatypa/pgoctynHble pecypchbl Ans CTYAEHTOB

1. XycenH Hacep. (2014). h3yyaem ArcGIS Geodatabase. BenukobputaHus, c. 158.
2. Maiikn Jloy, 3mu KonnuHs. (2019). SHakomemeso ¢ ArcGIS Pro (2-e usdaHue). CLUA, c. 512.
3. ESRI&Data+. ESRI ArcGIS 9 ArcMap. (2004). PykosoacTteo nons3osatens, CLUA, c. 546.

HdononHutenbHbIe pecypchl Ana npenogaBaTeneun
1. Jlecmenctep C. (2017). OceoeHue MawuHHO20 oby4yeHuUs ¢ noMowbio f3bika R (2-oe usdaHue).
CLA.
2. TUC «lMaHopama APO». MNony4eHo ns:
https://gisinfo.ru/products/panagro.htm?yclid=1583119978754739191
3. TUC «ArcGIS». MNonydeHo un3: https://arcgis.com
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Form of study/ teaching: Lecture-visualization

Contact hours 2 | Individual work (hours) | 2

Developers A. Petrov (NSAU), G. Seydalieva, B. Kirgizbaeva (KazNARU)

Brief description of the teaching unit

Crop production:

- compilation and maintenance of an electronic book on the field history;
- methods and approaches to filling a field passport;

- crop rotation planning (design, introduction, development);

- development of agrotechnical measures;

- assessment of expenses and income;

- logistics;

- formation of tasks for machine operators;

- generating reports.

Livestock breeding:

- automation of feeding and milking systems;
- electronic zootechnical registration;

- automation of selection processes;

- logistics;

- drawing up genealogical branches and lines.

Literature/ available resources for students
1. Bazdyrev, G.l., Loshakov, V.G., Puponin, A.l. et al. (2000). Farming. 551 p.

2. Nikliaeva, V.S. (2000). Fundamentals of agricultural production technology. Farming and crop

production. 555 p.

Further resources for teachers
1. Lecture script
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41. 3.3 ®yHKuuM ynpaBneHus nHcgpopmaumen Ha dpepmax

dopma obyyeHus/ npenogasaHus: | Jlekunsi-BM3yanusaums

KOHTaKTHbIe yackl 2 | WuavenayansbHas paboTa (Yachl) | 2
PaspaboTuukm Metpos A.®. (HI'AY), Cenganuesa I'.O., Kuprusbaea b. (KasHAWY),

KpaTkoe onucaHune y4yeb6Hon eanHULbI

PacmeHuesodcmeo:

- COCTaBneHne 1 BegeHne 3reKTPOHHOW KHUMM UCTOPUKM Nornen;

- MeToAbl M NoAxoAdbl K COCTaBMEHMIO NacnopTa nons;

- MaHnpoBaHne ceBoobOPOTOB (MPOEKTUPOBaHME, BBEAEHWE, OCBOEHNE);
- pa3paboTKa arpoTEXHUYECKNX MEPONPUATUI;

- OLleHKa pacxo4oB M JOX00B;

- NOTUCTUKA;

- (bopMumpoBaHme 3agaHnin 4N MeXaHU3aTopOB.;

- FeHepMpoBaHNe OTYETOB.

XueomHoeodcmeo:

- aBTOMaTu3aums CUCTEM KOPMIIEHUS N JOEHNS;

- ANEKTPOHHbIV 300TEXHUYECKUN YYEeT;

- aBTOMaTu3auus npoueccoB otbopa n nogbopa;
- NOTNCTUKA;

- COCTaBJIEHME reHeanorm4ecknx BETBEN U NTIMHUNA.

JNlutepatypa/pocTynHble pecypchl Ansi CTYAeHTOB

1. bBasgeipes, I'.W., Nlowakos, B.I"., MynoHuH, A.LN. n gp. (2000). 3emnedenue. 551 c.
2. Hwuknsesa, B.C. (2000). OcHosbl mexHOMo2uu CenbCKoX035UcmeeHHo20 npoussodcmaa.
3emnenenve n pactTeHMeBOACTBO, C. 555.

dononHuTenbHble pecypchbl Ansa npenogaBaTeneun
1. KoHcnekT nekummn
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42. 3.4 Artificial Intelligence. Introduction to definitions of artificial intelligence. Areas of
research in the field of artificial intelligence. Models and practical applications in agriculture

Form of study/ teaching: Lecture-visualization
Contact hours 3 | Individual work (hours) | 2
Developers A. Petrov (NSAU), A. Serikbaev (KazNARU)

Brief description of the teaching unit

Introduction to the artificial intelligence, approaches to study, research directions and practical applications
in agriculture. The following issues are considered in the lecture:

- logical approach;

- agent-based approach;

- machine learning;

- neural networks;

- biological modeling of artificial intelligence (quasi-biological paradigm);

- expert systems;

- intelligent robotics;

- machine creativity;

- symbolic approach;

- hybrid approach;

- symbolic modeling of thought processes (theorem proving, decision making and game theory, planning
and scheduling, forecasting);

- work with natural languages.

The use of Al in agriculture to detect plant diseases, classify and identify weeds, determine and count fruits,
manage water resources and soil, predict weather (climate), determine animal behavior, improve the
efficiency of management decisions, increase access to information, empowering people in the workplace,
designing unmanned agricultural machines.

Literature/ available resources for students
1. Tom, M., Mitchell. (1997). Machine Learning.

2. Bernard Marr & Matt Ward. (2019). Artificial Intelligence in Practice.
3. Gavrilova, T.A., Khoroshevsky, V.F. (2000). Knowledge base of intelligent systems. St. Petersburg,

Further resources for teachers
1. Lesmeister, C. (2017). Mastering Machine Learning with R (2nd Edition). USA
2. Burakov, M.V. (2017). Artificial intelligence systems: a tutorial. Moscow: Prospect, p. 440.
3. Russian Association for Atrtificial Intelligence. Retrieved from:
http://www.raai.org/resurs/resurs.shtml#automats
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3.4 WUcKyccTBeHHbIn WHTennekT. BBegeHune B  onpegeneHus
MCKYCCTBEHHOro uHTennekra. HanpaeneHusa uccnegosaHui B o6nactm
MCKYCCTBEHHOro nHtennekra. Mogenu v npaktnyeckoe npumMmeHeHue B
CceNbCKOM X03AUCTBe

®opma 0byyeHus/ npenogasanus: | Jlekuna-smsyanusaums
KoHTakTHble Yachl 3 | WHaneuayanbHasa paboTa (Yackl) | 2
PaspaboTumkn MetpoB A.®. (HI'AY), Cepukbaes A.Y. (KasHANY)

KpaTtkoe onucaHue yuye6HOM eANHULbI

BBegeHune B 06nacTn n3ydeHns NCKYCCTBEHHOMO MHTENNEKTa, MOAXOA0B K U3yYeHUo, HanpaBrneHni
nccnegoBaHns 1 NPakTUYeCcKOoro NPMMEHeHNs B CenbCKoM X03sincTBe. B nekumn 6yayT paccmoTpeHbl
crnepywoLmne BonpochI:

- NOrMYECKNn NOAxXona; - areHTHO-OPUEHTUPOBAHHbIM NOAX0L;

- MaWwwnHHoe oByyeHune; - HEMPOHHbIE ceTw;

- Buonornyeckoe mogennpoBaHMe NCKYCCTBEHHOIo MHTeNneKTa (kBasnbnonornyeckas napagurma);

- 9KCMepPTHbIE CUCTEMbI; - UHTEMMEeKTyanbHas poboToTexHnka (POGOTOTEXHUKA);

- MalMHHOE TBOPYECTBO; - CUMBOJIbHbIN NOAXOM;

- rMOpuaHbIA NOAXOL;

- CMMBOJbHOE MOAENVPOBaHME MbICIITENbHbIX NMPOLIECCOB (4OKa3aTenbCTBO TEOPEM, NPUHATUE
peLleHnin 1 Teopus Urp, NNaHMpPoBaHWE U AncneTyepusaLnsi, NPOrHo3MpoBaHne);

- paboTa ¢ eCTeCTBEHHbIMMN A3bIKaMMu.

Ucnonb3oBaHue MIN B cenbckom Xxo3ancTBe Ans obHapyxeHus GonesHemn pacTeHun, Krnaccudukauum u
naeHTumrKaumMm COpHSAKOB, onpedeneHus u noacyeTa MMAOAOB, YNpaBneHus BOAHLIMU pecypcamun u
MOYBOW, MPOrHO3MPOBaHWS MNOroAbl (knumara), onpedeneHus MOBEeAEHUS KMBOTHLIX, MOBbIWEHWS
3(pPEeKTNBHOCTM ynNpaBreHYeckKnx peLleHnin, nosbilleHne [ocTyna K WHgopmauuu, paclmpeHus
BO3MOXHOCTEW YenoBeka Ha paboyem MecTe, NPOeKTUPOBaHWS OeCnUMOTHbIX CeNbCKOXO3ANCTBEHHbIX
MaLLWH.

INlutepatypa/pgocTynHble pecypchl Ansi CTYAeHTOB

1. Tom, M. Mutuen. (1997). MawuHHoe oby4eHue.
2. bepHapa, Map., Mat, Yapa. (2019). UckycmeeHHbIlU UHmMernnekm 8 rpaxkmuke.
3. TlaBpunosa, T.A., XopoweBckun, B.®. (2000). baskl 3HaHUl uHmMernnekmyarsbHbIX cUCMEM.

HdononHutenbHbIe pecypchl Ana npenogaBaTeneun
1. Jlecmenctep, C. (2017). OceoeHue mMawiuHHO20 0by4YeHUs ¢ noMowbio sisbika R (2-oe usdaHue).
CWA

2. bypakos, M.B. (2017). CucmeMsbl uckyccmeeHHo20 uHmersnekma: y4ebHoe nocobue, c. 440.

3. Pocculickas accoyuauyusi UCKYCCmM8eHH020 uHmesiekma. lNonyyeHo uns:
http://www.raai.org/resurs/resurs.shtml#automats
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43. 3.5 Database. Classification of databases, application in agriculture.

Form of study/ teaching: Lecture-visualization
Contact hours 2 | Individual work (hours) | 2
Developers A. Petrov (NSAU), O. Benyukh, A. Serikbayev (KazNARU),

Brief description of the teaching unit

Introduction to database theory (information, data, knowledge, terminology):

- Information, data, data processing, data processing system (DPS), data management, subject area (SA),
information preparation, database (DB), database management system (DBMS)

Basic data models, types of data structures, operations on data:

Data model as a tool for modeling an arbitrary subject area. Components of the data model:

a set of types of data structures; a set of operators or inference rules; a set of general integrity rules.
Network Data Model (NDM), Hierarchical Data Model (HDM), Relational Data Model (RDM)

Database management systems (DBMS):

DBMS classification, functions, purpose, administration

Relational Data Model (RDM):

The concept of relationship, specification of relationships, advantages and disadvantages of RDM, object-
relational data model and object-oriented data model are considered.

Introduction to the SQL language: operations of relational algebra; creating tables; data modification
commands; types of requests (attached requests, table joining (INNER JOIN

LEFT JOIN, RIGHT JOIN, FULL JOIN)) retrieving data from tables (retrieving, grouping, conditional query
statements)

Literature/ available resources for students

1. Connolli, T., Begg, K. (2003). Databases: design, implementation, maintenance. Theory and
Practice, 3rd ed.: Tutorial. Publishing house "Viliams", p. 1440.
2. Graber, M. (2012). Publishing House “Lori”.

Further resources for teachers
1. Lecture script
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44, 3.5 ba3bl AaHHbIX. Knaccudmkaumsa 6a3 AaHHbIX, NPUMEHeHUe B CeflbCKOM XO3AMCTBe.

dopma oby4eHus/ npenogaBaHus: Jlekuuna-snsyanumsaums
KOHTaKTHbIe yackl 2 | WuavenayansbHas paboTa (Yachl) | 2
PaspaboTuukm Metpos A.®. (HI'AY), BeHtox O.A. (ABKPY), Cepukbaes A.Y. (KasHANY)

KpaTkoe onucaHune y4e6HOM eanHULbI

BBop B Teopuio 6a3 AaHHbIX (MH(opMauusa, AaHHble, 3HaHUA, TEPMUHOSIOINA):

- Mudpopmauus, aaHHble, 06paboTka gaHHbIX, cuctema 0bpaboTku AaHHbIx (CO[L), ynpasneHue
AaHHbIMK, NnpeameTHas obnacTte (MpO), nogrotoBka nHdopmaumu, 6asa gaHHbix (B), cuctema
ynpasneHus 6asamu gaHHbix (CYB[).

OCHOBHble MOAENU AaHHbIX, TUMNbl CTPYKTYP AaHHbIX, onepauun Hag SaHHbIMU:

Mogenb AaHHbIX, KaK MIHCTPYMEHT MOAENNPOBaHMSA NPOM3BONIbHOM NpeaMeTHon obnactu. CocTtaBHble
YacTu MOAENV AaHHbIX: HAbop TUMOB CTPYKTYP AaHHbLIX; HAOOP onepaTopoOB MUY NpaBun BeiBoAda; Habop
o6wwumx npaeun yenoctHoctn. CeteBasa mogenb AaHHbIX (CMI), nepapxuyeckas mogens gaHHeix (MMIO),
pensunoHHas Mmoaenb AaHHbix (PMIO).

Cuctembl ynpaBrneHus 6asamu gaHHbix (CYB[):

Knaccudmkaunsa CYB[, dpyHkuun, HasHadyeHne, agMUHUCTPUpPOBaHue.

PensiunoHHas mogenb AaHHbIX (PMA):

PaccmoTpeHbl NOHSITUE OTHOLLEHWS!, CBOMCTBA OTHOLLEHWU, AOCTOUHCTBA U HegocTaTkn PM[, o6bekTHO-
pensaumnmoHHas MoAenb AaHHbIX, 0O bEKTHO-OPUEHTUPOBAHHASA MOAENb AaHHbIX.

BBegeHue B A3bIK SQL: onepaunn pensumMoHHon anrebpsbl; co3gaHne Tabnuu; koMaHabl Moanduvkaunum
OaHHbIX; TMMNbI 3anpocoB (BNOXeHHble 3anpockl, coeanHenne Tabnuy (INNER JOIN, LEFT JOIN, RIGHT
JOIN, FULL JOIN)) nssnevyenne gaHHbix 13 Tabnuy (M3BneyeHme, rpynnmpoBka, yCroBHbIe onepaTopbl
3anpoca).

JNlutepatypa/gocTynHble pecypchl Ansi CTYAeHTOB

1. KonHonnu, T., Berr, K. (2003). basbl OaHHbIX: MpPOeKmMuUposaHue, peanusayusi, CornpoeoxoeHue.
Teopus u npakTtuka, 3-e usg., c. 1440.
2. Tpabep, M. (2012). N30amernbcmeo flopu.

JononHutenbHbIe pecypchbl Ansa npenogaBaTenen
1. KoHcnekT nekuyumn
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4. Precision Agriculture (crop farming and livestock
breeding)

Presicion agriculture is one of the basic elements of resource-saving technologies. It reduces the cost of
fertilizers, seeds, fuel, increases yields, aligns physical and agrochemical properties of soil, increases soil
fertility and improves agricultural products from the point of view of being environmentally friendly. Young
researchers will get acquainted with the current trends in application of precision technologies in crop and
livestock production, the most used precision solutions such as yield mapping, parallel tracking, site-specific
crop production, satellite monitoring of crop conditions and variable-rate application of fertilizers and plant
protection means.

Learning outcomes

Competence 1: PhD-students understand precision farming systems and can use precision farming
techniques to solve problems

» Knowledge 1: PhD-students know the current trends in the use of precision farming technologies in
crop and livestock production. They know the scope and methods of production management of the
parameters of technological processes during the operation of machinery and equipment.

» Skill 1: PhD-students are able to operate the information technologies, computer technologies and
software related to precision farming in the field of crop and livestock production.

» Skill 2: PhD-students are able to search for necessary information to solve professional problems on
the basis of information technologies.

» Skill 3: PhD-students are able to operate Precision Farming equipment

Competence 2: PhD-students demonstrate their ability to conduct research, analyze results and prepare
reporting documents by means of precision farming technology.

» Knowledge 1: PhD-students know current trends in scientific research, the methodology for performing
technical measurements during experiments and processing data obtained while researching.

» Skill 1: PhD-students are able to use information resources and specific software for performing
theoretical calculations and processing experimental data in precision farming

Content

Professional content: Use of Precision Farming technologies in research projects.

Methodological content: Use of methods for solving problems in the development of new technologies for
precision farming.

Practical content: Precision farming systems based on the practical application of smart agricultural
machinery and digital equipment, navigation and information technologies for crop and livestock production.
Operation of UAVs for crop production and livestock breeding (drones, UAVS), taking into account their
purpose and environmental friendliness.

Interdisciplinary content: Connection with disciplines: information technology, modern problems of science
and production in agro engineering, agricultural production technology, modeling, physics, mathematics.
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4. TouHOe cefibCKoe X035IMCTBO (pacTeHMeBOACTBO U
XUBOTHOBOACTBO)

OpaHuM 13 6a30BbIX 3NIEMEHTOB pecypcocbeperatoLmx TEXHOOMNIN SBNSIETCA TOYHOE CENTbCKOE XO3SNCTBO.
OHo No3BonsieT COKpaTUTL 3aTpaThbl HAa BHECEHME YOOOPEHUI, CEMEHa, TOMIMBO, YBENUUYUTD YPOXKANHOCTb,
BbIPOBHATbL (PU3NYECKME U arpOXMMMYECKME CBOWCTBA MOYBbI, MOBbLICUTL BOCMNPOM3BOACTBO MOYBEHHOMO
nnogopoans ” YpOBEHb JKOMOMMYECKON YMCTOTbl CEeNbCKOXO3AWCTBEHHOW npoaykuun. Monoable
nccrnegoBaTtenn MO3HAKOMSATCS C COBPEMEHHLIMU TEHOEHUMAMU NPUMEHEHNSA TOYHbLIX TEXHOMOrMA B
pacTeHNEeBOACTBE N XMBOTHOBOACTBE, HAaubornee UCNonNb3yeMbIMU TOYHBIMU PELLEHUAMU: KapTUPOBaHNEM
YPOXXaHOCTW, MOAPYNMBAKLWUMM  YCTPOMCTBAMW W NapannenbHbiM  BOXAEHWEM, CMYTHUKOBbIM
MOHUTOPUHIOM COCTOSIHUS! KYNbTyp, anddepeHuMpoBaHHbLIM NOCEBOM M TOYHbIM BHECEHME YO0OOpPEHUn 1
CpeacTB 3alUWTbl pacTeHUN.

Pe3ynbtatbl 06y4yeHus

KOMﬂeTeHLI,I/IFI 1: CnocobeH noHnMaTb CUCTEMbI TOYHOIO 3emMmnenenna n ncnosib3oBaTtb MeTodbl TOYHOIo

3emMnegenna ana peweHna np06neM.

» 3HaHua 1: COBpeMEHHbIe TeHgeHUMn npuMeHeHna TOYHbIX TEXHONOMNN B pacTteHneBoACTBE N XNBOTHOBOACTBE.
OHu 3HatoT obnactn u MeToAbl ynpaBleHua npoun3BoACTBO MapamMeTpaMn TexXHONOorm4ecknx npoueccos npu
aKcnnyataumm MmalluvH n o6opy,u.oaaHv|ﬂ.

» YMmeHus 1: paboTaTb C MHPOPMALMOHHBIMU TEXHONOMUAMM, KOMMBIOTEPHLIMU TEXHOSOTUSIMU 1 MPOrPaMMHbIM
o6ecne~4eHV|eM, OTHOCAWMMCA K TOYHOMY 3emMmnenenuio B obnactu pacTteHueBoACTBa U XMBOTHOBOACTBA.

P YMeHUs 2: npoBoanTb NEPBUYHBIN MOUCK MHGYOPMaLIMK AN PeLLeHNs MPOMEeCCMOHanNbHbIX 3aa4a4 ¢
npUMEeHeHNnem I/IH(bOpMaLI,VIOHHbIX TexHonorui B obnactu pacTteHmeBoaCTBa U XXMBOTHOBOACTBA

» YmeHusa 3: OpdeKTUBHO NCMOMb30BaTb COBPEMEHHYIO TOUHYIO TEXHUKY.

KomneTteHums 2: CnocobeH NnpoBoanTb Hay4Hble NCCrenoBaHns, aHannampoBaTb pe3ynbTaTbl U FOTOBUTL

OTYETHblEe JOKYMEHTbI Ha8 OCHOBE TOYHbIX TEXHOMOMMNA.

» 3HaHua 1: CoBpeMeHHble TEHOAEHLMN B HAYYHbIX UCCIIe00BaHUSAX, METOL0MNOMMI0 TEXHUYECKNX
n3mepeHnii 1 06paboTKmM NOMYYEHHbIX JAHHbIX.

» YmeHus 1: Micnonb3oBaTb MHPOPMALMOHHBIE PECYPChI U CneLmanu3MpoBaHHOe NporpammMHoe
obecrneyeHne Ans BbINON-HEHNSA TEOPETUYECKMX pacyeToB N 06paboTkM aKCnepMMeHTaNbHbIX AaHHbIX
B TOYHOM 3emIiefenuu.

CopepxkaHue

MpodeccmnoHanbHoe: Ncnonb3oBaHue TEXHONOMM TOYHOrO 3emMneaenns Ans Hay4YyHo-uccrnegoBaTenbCKMX
NMPOEKTOB.

Metogonormnyeckoe: Mcnonb3oBaHMe 3HaHUM METOAOB peLleHWs 3agady npu  paspaboTke HOBbIX
TEXHOMNOIMMN TOYHOro 3emrenenus.

MpakTnyeckoe: CuCTEMbl TOYHOTO 3eMNefenunsi, OCHOBAHHbIE HAa MPAKTUY4ECKOM MPUMEHEHWMM YMHOM
CENnbXO3TEXHUKN U LUMdPOBOro o6opyaoBaHUs, HaBUTAUUOHHBIX M MH(OPMALUMOHHBLIX TEXHOMOMMA AN
pacTeHMEBOACTBA U XXMBOTHOBOLCTBA.

MpumeHeHne GecnunoTHbIX NeTaTenbHblx annapaTtoB (BIMJ1A) B pacTeHVeBOACTBE U XUBOTHOBOACTBE C
YY4E€TOM MX Ha3Ha4YeHUs N 3KONOMMYHOCTMU.

MexaucumnnumHapHoe: CBa3b ¢ AUCLMNIIMHAMU: MHOPMAaLMOHHbIE TEXHOMNOMNN, COBPEMEHHbIE NPOGIeMbl
HayKu 1 NPOU3BOACTBA B arpOMHXEHEPUN, TEXHOIOMMN NPOMU3BOACTBA CENbCKOXO3ANCTBEHHOW NPOAYKLMY,
MozenvpoBaHue, guanka, MatemaTtumka
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45. 4.1 Precision Agriculture
46. 4.1.1 Variable rate application & Site-specific crop management

Form of study/ teaching: Lecture-visualization
Contact hours 2 | Individual work (hours) | 4
Developers S. Nukeshev, K. Eskozhin (KATU), E. Golosnoy, T. Aysanov (SSAU)

Brief description of the teaching unit

- Soil sampling. Soil sampling rules to determine the right amount of fertilizer for specific site conditions.
Analysis of the results obtained, drawing up field maps, defining tasks for equipment in the field.
Requirements for the choice of satellite navigation and specialized programs for remote control of
equipment.

- Site-specific tillage. Determination of field conditions by soil structure and geological characteristics in
order to differentiate soil cultivation systems.

- Justification of the effectiveness of the application of the precision farming system. Substantiation of the
advantages of using systems of differentiated fertilization and pesticide application due to the introduction
of methods of one-stage technological solutions on-line using a sensor approach.

- Site-specific sowing. In addition to the basic criteria for the selection of seeding rates and seeding
schemes, the landscape and the provision of specific microplots with nutrients are taken into account. It will
reduce the irrational consumption of seed material and even out the density of the plant.

- Economic and environmental impact of differentiated crop management, taking into account small-scale
field heterogeneity and optimization of technological processes.

Literature/ available resources for students

1. Kalichkin, V.K. (2018). Agronomic geoinformation systems. Novosibirsk: SFRCA RAS, p. 347.

2. Kiriushin, V.. (2015). Agrotechnology. St. Petersburg: Lan, 2015. p. 464. Retrieved from:
https://e.lanbook.com/book/64331

3. Trufliak, E.V. (2019). Precise agriculture. St. Petersbourg: Lan, 2019. p. 376. Retrieved from:
https://e.lanbook.com/book/122186.

4. Trufliak, E.V. (2017). Precision farming technical support. Laboratory workshop. St. Petersburg:
Lan, p. 172. Retrieved from: https://e.lanbook.com/book/92956

Further resources for teachers
1. GIS "Panorama AGRQ". Retrieved from:
https://gisinfo.ru/products/panagro.htm?Yclid=1583119978754739191
2. Engineering Center GEOMIR. Retrieved from: http://www.geomir.ru
3. Lecture script
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47. 4.1 TouyHoe 3emnenenue
48. 4.1.1 QnddepeHunpoBaHHOe BHECEHMEe YAOOpeHMI & TOUHOe 3emneaenue

dopma obyyeHus/ npenopgasaHus: | Jlekuusa Budyanusaums
KoHTakTHble Yachbl 2 | WHuavenpyanbHas pabota (4ackl) | 4
PaspaboTuukm Hykewes C.O., EckoxuH K.[O. (KATY), lNonocHom E.B., Ancaros T.C. (CTTAY)

KpaTkoe onucaHune y4yeb6HoM eanHULbI

— OT60p Npo6 nouBsbl. [paBunna otbopa Npob NoYBbI 4118 ONpeaeneHns Hy)kHoro obbema yaobpeHuii ons
KOHKPETHbIX YCIOBMI yyacTka. AHanu3 nony4YeHHbIX pe3ynbTaToB, COCTaBreHne KapT nonewn, onpegenexHme
3agay ana TexHuku B none. TpeboBaHus K BbIGOpY CNyTHMKOBOW HaBwWrauum v crneumanus3vpoBaHHbIe
nporpaMmbl AN yganeHHoro ynpaBneHns TEXHUKON.

— OundbcbepeHunpoBaHHas obpabotka nouBbl. OnpeageneHne ycrnoBuii nonen no CTPyKType Nousbl u
reoniorMyecKknM xapakTepucTukam c uenbto audpdepeHumaumm cuctem obpaboTkM NoYBkI.

— O6ocHoBaHue 3¢pheKTUBHOCTU MNPUMEHEHUA CUCTEeMbl TOYHOro 3emnegenus. O6ocHoBaHue
NPeUMyLLECTB MPUMEHEHUA cucTeMm AMdEPEepeHLMPOBaHHOIO BHECEHUA YOoOpeHun u necTuuMaos
6rnarogaps BHeOpeHMI0 MeTOAOB OAHO3TaMHbIX TEXHOMOrMYeckux pelleHuin on-line ¢ ucnonb3osaHuemM
CEHCOPHOro NOAXoAa.

— OnddepeHumnaumsa noceBa no y4acTky. [pm aTom, noMmnmo 6a30BbIX KpUTEPUEB BbIOOpPA HOPM BbICEBA
N CXem MOocCeBa, Yy4UTbiBaKOTCA penbed U 0becrnevyeHHOCTb KOHKPETHbIX MUMKPOYYacTKOB 3fieMeHTamu
MUTaHWS, YTO NO3BONUT CHU3UTb HEPaLMOHANbHLIW pacxon CEMEHHOro Matepuana u BblpOBHATb FyCTOTY
CTOSIHWS pacTEHUN.

- DKoOHOMMYEeCKU u akomnornveckuim adpdekt o1 AvdepeHUMPOBaHHOro ynpaBneHus noceBamu C
y4yeToOM MenkomacluTabHoM HEOAHOPOAHOCTU NOMEN U ONTUMMU3ALUN TEXHOSTOTMYECKMX NPOLIECCOB.

Jlutepatypa/pgoctynHble pecypchbl Ans CTYAEeHTOB

1. KanuukuH, B.K. (2018). AepoHomuyeckue 2eouHpopmayoHHbIe cucmembl. HoBocubnpck:
COPHUA PAH, c. 347.

2. KuptowwuH, B.N. (2015). AepomexHonoeuu. CaHkm-llemepbype: flaHb 36C, c. 464. :
https://e.lanbook.com/book/64331 .

3. Tpydnsk, E.B. (2019). ToyHoe 3emnedenue. CI16.: JlaHb IBC, c. 37610 Pexxum goctyna:
https://e.lanbook.com/book/122186

4. Tpydnsk, E.B. (2017). TexHuuyeckoe obecriedeHue mo4Ho20 3emnedesnusi. llabopaTopHbIn
npaktukym. CI16.: Jlanb 3BC, c. 172. Pexum goctyna: https://e.lanbook.com/book/92956

,U,OI'IOHHVITeanbIe pecypcbl Ansa npeno.anaTeneﬁ
1. TUC «llaHopama AIPOx. lNony4yeHo u13:
https://gisinfo.ru/products/panagro.htm?yclid=1583119978754739191
2. UHxerepHbIl yeHmp NTEOMUP. Tony4veHo m3: http://www.geomir.ru
3. KoHcnekT nekuumin.
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4.1.2 Parallel tracking / guidance systems

Form of study/ teaching: Lecture visualization
Contact hours 2 | Individual work (hours) |
Developers V.Tikhonovsky (NSAU), S. Nukeshev, K. Eskozhin (KATU)

Brief description of the teaching unit

Automated management systems for the movement of tractors and self-propelled agricultural machines
based on GLONASS / GPS-navigation, their advantages over traditional control of agricultural machinery
when performing field work

The purpose, classification and design of automated traffic control systems for tractors and driverless
agricultural machines based on GLONASS / GPS navigation (autopilot) installed on various tap machines
(Autonomous Tractor Corporation, AGCO Corporation and CNH Industrial, AutoTrac 200, GPS PILOT,
AgGPS® Autopilot ™, SteerCommand® from AG Leader, Topcon ACU, AT400 Spirit, Case IH Magnum,
FarmPilot, Forge Robotic Platform, Greenbot, Robocut and RoboPower, C-Pilot).

« Parallel driving systems and autopilots, varieties, assessment of driving accuracy, conditions of use

» Equipment and devices for automatic control of the movement of tractors and combines

* Possible patterns of movement of agricultural units in accordance with the given field conditions.

For the high-quality performance of all kinds of technological operations, the system includes calculations
for various motion patterns, such as shuttle and circular motion, headland processing mode, etc. The
effectiveness of the use of parallel driving systems of Russian and for-eign manufacturers when performing
various operations. Permanent tracking systems. Relevant and increasingly used in large farms / agricultural
holdings

» Economic and environmental benefits from the use of parallel tracking and navigation systems

When using parallel tracking and navigation systems, savings in working and machine time of work, fuel
and lubricants, seeds, fertilizers and plant protec-tion products are achieved

Literature/ available resources for students

1. Kalichkin, V.K. (2018). Agronomic geoinformation systems. Novosibirsk, p. 347.

2. Yenina, E. (2015). Scientific support of agro-industrial complex management. St. Petersburg: Lan,
ELS, p. 224 https://e.lanbook.com/book/65047

3. Zhang, Qin (Hg.). (2016). Precision agriculture technology for crop farming. Boca Raton, London,
New York: CRC Press Taylor & Francis Group.

4. GIS "Panorama AGRO". Retrieved from:
https://gisinfo.ru/products/panagro.htm?Yclid=1583119978754739191

5. Engineering Center GEOMIR. Retrieved from: http://www.geomir.ru.

Further resources for teachers
1. Script of the lecture
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49. 4.1.2 NapannenbHoe oTcleXUBaHWe /CUCTeMbl HaBUrauumu

dopma obyveHus/ npenogasaHus: | Jlekuns-Busyanusaums
KOHTaKTHbIe yackl 2 | WuavenayansbHas paboTa (Yachl) |
PaspaboTuukm TuxoHosckun B.B. (HI'AY), Hykewes C.O., EckoxuH K.[. (KATY)

KpaTkoe onucaHune y4yeb6Hon eanHULbI

ABTOMaTM3NPOBaHHbLIE cUcTEMBI ynpasneHuns OBWKEHNEM TpaKkTopoB n CaMOXOAHbIX
CenbCKOXO3ANCTBEHHbIX MawuH Ha ocHoBe [TIOHACC/GPS-HaBuraumm, ux npeumyliectsa nepes
TPaAMLMOHHBIM YyNpaBneHneM CeNnbCKOXO3ANCTBEHHOW TEXHMKOW NPU BbIMOMHEHUUN NONEBbLIX PaboT.
HasHayeHue, knaccudukaums M YCTPOWCTBO aBTOMaTU3MPOBAHHbLIX CUCTEM YMNpaBreHUs ABWXEHUEM
TPaAKTOPOB W CaMOXOLHbIX CEbCKOXO3AWCTBEHHbIX MawuH Ha ocHoBe [JIAHACC/GPS-HaBuraumm
(aBTONUNOT) yCcTaHaBNMBaeMbIX Ha pa3nuyHbix Tanax mawwuH (Autonomous Tractor Corporation, AGCO
Corporation n CNH Industrial, AutoTrac 200, GPS PILOT, AgGPS® Autopi-lot™, SteerCommand® ot AG
Leader, Topcon ACU, AT400 Spirit, Case IH Magnum, FarmPilot, Forge Robotic Platform, Greenbot,
Robocut n RoboPower, C-Pilot).

*Cuctembl napanmnenbHOro BOXAEHUS W aBTOMUNOThl, PasHOBUOHOCTM, OLEHKa TOYHOCTUM BOXAEHWS,
yCNOBUSA NPUMEHEHUS

*ObopynoBaHue 1 Npubopbl 4Nd aBTOMaTUYECKOro ynpaBneHus ABUXKEHWEM TPakTopoB 1 KoMbariHOB
*Bo3mOxHble WabnoHbl OBWMKEHUS CenbCKOXO3SNCTBEHHbIX arperatoB B COOTBETCTBMM C 3afdaHHbIMM
nonesbiMK YCOBUSIMU

[nsi kKa4ecTBEHHOrO BbIMOMHEHNUS BCEBO3MOXHbIX TEXHOJIOMMYECKMX OMepaunii B CUCTEME 3ariOXeHbI
BbIYMCIEHUS Pa3fMYHbIX LWIAGMOHOB ABWXKEHMWS, TAKMX Kak YENHOYHBIN U KPYroBOW CnocoObl ABMXKEHMS,
pexvM 06paboTKn NOBOPOTHLIX MOMOC U Ap.

OdheKTUBHOCTE NPUMEHEHUS CUCTEM MapasneflbHoro BOXOEHWS  POCCUMICKMX U 3apybexHbIX
npoussoguTenen Npu BbIMOMHEHUN Pa3nuYHbIX onepauni. NoCcTOSAHHbIE CUCTEMbI CMEXEHNST PerieBaHTHbI
1 Bce Bonblue ncnonb3yTcsa B 6onbLlimx depmax/ arpoxonguHrax.

*OKOHOMMYECKUIA N 3KOMOrMYeCckuin appeKkT OT NPUMEHEHWUs napannenbHOro OTCMEXMBAHUA U CUCTEM
Hasuraumu. [py npMMeHeHUn napannenbHOro OTCAEXMBaHUA U CUCTEM HaBuUrauum 4OCTUraeTcsl 3KOHOMUS
paboyero n MalwWHHOrO BpemeHu paboTbl, TOMMMBHO-CMA304HbLIX MaTepuanoB, CeMsiH, yAoOpeHun u
CpeacTB 3alUUTbl pacTEeHUNA.

Jlutepatypa/pgoctynHble pecypchbl Ans CTYAEHTOB

1. KanwnukuH, B.K. (2018). AepoHomuyeckue eeouHhopMayuUoHHbIe cucmeMsl. HoBocmbupck, c. 347.

2. EnuHa, E. (2015). HayyHoe obecrieqyeHue yripasieHusi agporpomMbiliieHHbIM Komriiekcom. CI16:
Nanb 3BC, c. 224. MNMony4eHo u3: https://e.lanbook.com/book/65047

3. Zhang, Qin Hg. (2016): TexHonoeus mo4yHoeo 3emnedenusi Ons  6blpaujusaHusi
cesnbckoxossticmeeHHbix Kynbmyp. New York: CRC Press Taylor & Francis Group.

4. TWC "MaHopama AIPQ". lNMony4yeHo us:
https://qisinfo.ru/products/panagro.htm?Yclid=1583119978754739191

5. WHxeHepHbil yeHmp NTEOMUP. MonyyeHo na: http://www.geomir.ru

JlononHuTenbHble pecypchbl Ansa npenogasarternen

1. KoHcnekT nekumm
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4.1.2 Parallel tracking / guidance systems

Form of study/ teaching: Lab work
Contact hours 2 | Individual work (hours) | 3
Developers S. Nukeshev, K. Eskozhin (KATU), E. Golosnoy, T. Aysanov T.S.(SSAU)

Brief description of the teaching unit
Objective: study and practical application of the elements of precision farming technology - parallel tracking
/ navigation system.
Instruments and equipment: parallel driving system BNK "Agro-navigator”, the central unit of the automatic
system for controlling the flow of working fluid "ASUR-VD", a transparent container in a metal frame with
pipeline fittings, a proportional pressure regulator with an electrically controlled stop valve, filter and
magnetoelectric flow meter 4621AAA41414, spray nozzles, electric pump, flow meter for electric spraying
systems DRZH-15, game steering wheel and pedals, 220V / 12V power converter.
Objective: Onboard navigation complex "Agronavigator” (BNK) is designed for:
e parallel driving of automotive vehicles when performing technological opera-tions in day and night
conditions;
¢ measuring the distance traveled (lengths of the headlines);
o clarification of the areas of farmland;
e measurements of the treated area;
e obtaining primary geodetic information for making field plans and clarifying the geometric
parameters of agricultural land;
e control of the quantity and quality of treatments performed.

Literature/ available resources for students
1. Yenina, E. (2015). Scientific support of agro-industrial complex management. St. Petersburg: Lan,
ELS, p. 224. Retrieved from: https://e.lanbook.com/book/65047

Further resources for teacher
1. Methodological guidance for the lab work
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50. 4.1.2 NapannenbHoe oTcrneXuBaHue /CUCTeMbl HaBUrauum

dopma obyveHus/ npenogasaHus: | JlabopatopHas paboTta

KOHTaKTHbIe yackl 2 | WuavenayansbHas paboTa (Yachl) | 3

PaspaboTuukm Hykewes C.O., EckoxuH K.[. (KATY), NonocHon E.B., Aincaros T.C. (CTTTAY)

KpaTkoe onucaHune y4yeb6Hon eanHULbI

Llenb paboTbl: M3yvyeHue, NpUMEHEHWEe Ha MNpakTuKe SMEeMEHTOB TEXHONOrMM TOYHOro 3emrnefenus -
napannensHoe oTCnexuBaHue / cucteMa Hasuraumm.

Mpnbopbl n obopyaosaHue: cuctema napannensHoro BoxaeHus BHK «ArpoHaBuratop», LeHTpanbHbIN
6roK aBTOMAaTMYECKOM CUCTEMbl yrnpaBneHust pacxogom pabouen xugkoctn «ACYP-B[», npospayHas
€MKOCTb B MeTannuye-ckoM kapkace ¢ TpybonpoBOAHOW apMaTypon, perynstop AaBreHus nponopumo-
HanbHBIN C 3MEKTPOYNpaBnseMbIM CTOM-KPaHOM, (OUNIBTPOM UM MarHUTOSMEKTPU-HYECKMM PacXxO4OMEpPOM
4621AAA41414, pacnbingatowme ¢OPCYHKN, IMEKTPUYE-CKUIA HacOC, pacxoaomep Ansa SNeKTpUHecKmnx
onpbickuBatolmx cuctem OPXK-15, urposoii pynb 1 neganu, npeobpasoartenb nutaHus 2208/128.
HasHayeHve: BopToBOM HaBUraumoHHbIM Komnnekc «ArpoHaBuratop» (BHK) npegHasHaveH ans:

napannenbHoro BOXOEHUS aBTOTPAKTOPHOM TEXHUKM MpU  BbINOSIHEHWM TEXHONOrMYEeCKUX
onepauuin B AHEBHbIX Y HOYHbIX YCMOBUSAX;

N3MepeHnsi NPOMAEHHOIO PacCTOAHNUS (ONVH NTMHWUIA ToHa);

YTOYHEHWS NnoLwagen cenbxo3yroauim;

n3mepeHns obpaboTaHHONM nnowaau;

nonyyYyeHUs MNepBUYHOW reofe3nyeckon WHOpMauMM ONs W3rOTOBMEHUS MAHOB MNONen u
YTOYHEHUS] TEOMETPUYECKUX NapamMeTpPoB C/X Yroaui;

KOHTPOIS KONMMYecTBa 1 KayecTBa BbIMNOMHEHHbIX 06paboToK.

Jlutepatypa/pgoctynHble pecypchbl Ans CTYAEHTOB

1.

EHuHa, E. (2015). HayuyHoe obecriedeHue yrnpasneHusi azpornpoMbiliIeHHbIM KOMiiekcom. CaHKT-
MeTtepbypr: NaHb IBC, c. 224.Mony4veHo u3: https://e.lanbook.com/book/65047

OononHuTenbHbIe pecypchl Ansa npenogasarenen

1. Metoanueckue ykaszaHus no nabopartopHoi pabote
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51. 4.1.3 Use of unmanned aerial systems (UAS) in agriculture

Form of study/ teaching: Lecture visualization
Contact hours 1 | Individual work (hours) | 2
Developers V. Tikhonovsky, A. Didenko (NSAU), A. Ansabaeva (ABKRU)

Brief description of the teaching unit

1. Classification of unmanned aerial vehicle designs.

Types of unmanned aerial vehicles (UAVS) structures used in agriculture, their features, advantages and
disadvantages.

2. Features of management of an unmanned aerial vehicle of a multicopter type. Location of controls. Flight
dynamics. Takeoff and its types. Landing and its types. Autonomous flights for remote sensing of the Earth
and cultivation of crops.

3. The main structural elements of unmanned aerial vehicles. Decks, beams, reinforcing elements. Materials
used for the manufacture of UAVs. Marking of collectorless electric motors for various types of multi-rotor
UAVs. Features of the design of propellers for UAVs. Types of accumulators for UAVs. Equipment for
remote sensing of the earth: daytime cameras, infrared cameras, thermal im-aging cameras or radars. Crop
processing equipment: pumps, rods, nozzles, bal-ancing tanks.

4. Flight control elements. UAV control.

Overview of flight controller designs. Sensors included in flight controllers (gyroscope, accelerometer,
magnetometer).

Economic efficiency of the use of unmanned aerial vehicles in agriculture. Comparison and calculation of
technological operations taking into account the use of unmanned aerial vehicles. Calculation of
depreciation and operating costs of the use of unmanned aerial vehicles. Calculation of the economic effect
from the use of unmanned aerial vehicles.

Literature/ available resources for students
1. lliushko, V.M. (2009). Unmanned aerial vehicles: Methods of approximate calculations of the main
parameters and characteristics. 304 p.
2. Grebenikov, A.G. (2008). General types and characteristics of unmanned aerial vehicles: ref.
allowance. Kharkiv, p. 377.
3. Afanasyev, P.P. (2008). Unmanned aerial vehicles. Fundamentals of the device and functioning.
Moscow.

Further resources for teachers

1. www.avialibrary.com/ Aviation library with 25 sections, including aerodynamics and flight dynamics
2. Script of the lecture
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52. 41.3 WUcnonb3oBaHMe 6GecnuNOTHbIX neTaTenbHbiX annapatoB (UAS) B cenbCKOM

X03siucTBe
dopma 0byyeHusi/ npenogaBaHus: Jlekuna-Busyanusaums
KoHTakTHble Yachl 1 | NHameBmayanbHasn paboTta (4achkl) | 2
PaspaboTumkn TuxoHoBckun B.B., OnpgerHko A.A. (HITAY), AHcabaeBa A.C. (ABKPY)

KpaTkoe onucaHune y4yeb6HoM eanHULbI

1. Knaccudukaums KOHCTpYKUUin 6eCnmnnoTHbIX NeTaTenbHbIX annapaTos.

Tunbl KOHCTPYKUUIA OecnunoTHbIX neTtaTenbHbix annapatoB (BIMJTA), wncnonb3yembix B CEMNbCKOM
X035MCTBE, MX OCODEHHOCTH, NpenmyLLecTBa 1 HeAOoCTaTKu.

2. OcobeHHOCTN ynpaBneHus O6ecnunoTHbIM feTaTenbHbIM annapaTtoM MyfbTUKONTEPHOro Tuna.
PacnonoxeHune opraHos ynpasneHus. nHamuka noneta. Banet v Buabl B3neta. [Nocagka n BUabI nocagku.
ABTOHOMHbIE NONETHI AN AUCTAHLNOHHOIO 30HAMPOBaHUS 3emMnu 1 06paboTkn NOCEBOB.

3.0OCHOBHbI€ aneMeHTbl KOHCTPYKUMM BeCnMNOTHbIX NeTaTenbHbIX annapa-Tos. [leku, nyyu, ycunueatowme
anemeHTbl. Matepmanbl npumensiemble ans umarotosneHus BIJIA. MapkvupoBka 6e3KONNEeKTOPHbIX
anekTpoasBuratenen Ans pasnuyHblX TUMOB rpy3onogbeMHocTn BIJIA  mynbTukonTepHoro Tuna.
OcobeHHocTn KoHCTpyKumMin BUHTOB And BIMJIA. Tunbl akkanymynsatopos ansa BrJ1A. ObopynosaHve ans
AVNCTaHLMOHHOIO 30HAUPOBAHWUA 3eMNU: OHEBHble Kamepbl, MHAdpaKpacHble Kamepbl, TENMOBU3NOHHbIE
kamepbl unu pagapbl. O6GopygoBaHve Ans o6paboTkM MOCEeBOB: HACOChI, LITaHMM, (OPCYHKM,
6GanaHcnpoBOYHbIE EMKOCTMW.

4. OnemeHTbl KOHTpons noneta. YnpasneHue BI1J1A.

O630p KOHCTPYKUMIA MONETHbIX KOHTPOMiepoB. JaTumku BXOAsLiME B COCTaB MOMETHbIX KOHTPOMEepoB
(rvpockon, akcenepomeTp, MarHMToMeTp).

OkoHOMUMYeckas 3(PAHEKTUBHOCTb MPUMEHEHMS OEeCnUOTHbIX fneTaTenbHbIX annapaTtoB B CENbCKOM
xosancTee. CpaBHeEHME U pacyeT TEeXHOMOrM4yeckMx onepauumm C y4eToM NpUMeHeHWs BecnmnnoTHbIX
netaTenbHbiX annapatoB. PacyeT amMOpTU3auMOHHBLIX W 3JKCMIyaTauWMOHHbBIX PacxodoB MPUMEHEHUS
GecnunoTHbIX NeTaTenbHbIX annapaTtoB. PacyeT akoHoMMYeckoro adpdekTa oT npumeHeHns 6ecnnnoTHbIX
neTaTtenbHbIX annapaTos.

Jlutepatypa/pgoctynHble pecypchbl Ans CTYAEHTOB
1. Wneowko, B.M. (2009). becniunomHble nemamersnbHble annapamsi: Memoduku npubnuxeHHbIX
pacyemos 0CHO8HbIX napamempos U xapakmepucmuk, c. 304.
2. T[pebennko, A.l. (2008). Obwue eudbl u xapakmepucmuku 6ecrnurIiomHbIX semamesibHbIX
arnnapamoas: cripas. riocobue, c. 377.
3. AdaHacbes, l.I1. (2008). becriunomHeie nemamersibHble annapamsl. OCHO8blI ycmpolcmea u
QPYHKUUOHUPOBaHUSI.

HdononHutenbHbIe pecypchl Ana npenogaBaTeneun
1. http://www.avialibrary.com/ ABnaumoHHas 6ubnuoteka no 25 pasgenam, BKIoYas asapoguHamMuKy
n OUHaMUKy noneta
2. KoHcnekT nekuyum
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53. 4.1.3 Use of unmanned aerial systems (UAS) in agriculture

Form of study/ teaching: Seminar
Contact hours 1 | Individual work (hr) |
Developers V. Tikhonovsky, A. Didenko (NSAU), A. Ansabaeva (ABKRU)

Brief description of the teaching unit

Setting up and calibrating the main parameters of unmanned aerial vehicles.

Setting up Qground control, mission planner. Installing and formatting the card. Uploading firmware to the
flight controller. Setting up the flight controller. Frame selection. Setting up PID controllers. Calibration of
sensors (compass, gyroscope, accelerometer, setting the horizon level). Connecting and calibrating the
remote control (trimmers Throttle, Yaw, Pitch, Roll). Flight modes (Stabilized, Altitude, Position). Manual
control (Stabilized / Manual, Acro, Rattitude), Automatic flight (Offboard, Auto.mission, Auto.rtl, Auto.land).
Voltage divider calibration, ESC calibration.

Literature/ available resources for students
1. lliushko, V.M. (2009). Unmanned aerial vehicles: Methods of approximate calculations of the main

parameters and characteristics, p. 304.
2. Grebenikov, A.G. (2008). General types and characteristics of unmanned aerial vehicles: ref.

allowance. Kharkiv, p. 377.
3. Afanasyev, P.P. (2008). Unmanned aerial vehicles. Fundamentals of the device and functioning.

Moscow.

Further resources for teachers
1. Methodical guidance on seminars
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54. 4.1.3 Ucnonb3oBaHue 6GecnuNOTHLIX neTaTenbHbiXx annapatoB (UAS) B cenbckom

X03siucTBe
dopma 0byyeHus/ npenogaBaHus: MpakTnyeckoe 3aHATNE
KoHTakTHble Yachl 1 | NHameBmayanbHasn paboTta (4achkl) |
PaspaboTumkn TuxoHoBckun B.B., OnpgerHko A.A. (HITAY), AHcabaeBa A.C. (ABKPY)

KpaTkoe onucaHune y4yebHoM eanHULbI

HacTpowika n kannbpoBka OCHOBHbIX MAapaMeTPOB BECNNMOTHbBIX NeTaTenbHbIX annapaToB.

YcraHoBka Qground control, mission planner. YctaHoBka 1 doopMaTupoBaHue KapTbl. 3arpy3ka NpOoLINBKU
B MOMETHbIA KOHTponnep. HacTpoika noneTHoro koHTponnepa. Bblibop pambl. Hactporka PID-
perynstopoB. KannbpoBka gaTymkoB (KOMnac, rmMpoCcKon, akcenepoMeTp, YCTaHOBKa YPOBHS FOPU30HTA).
MopkntoyeHve n KanMbpoBka NynbTa ANCTaHUMOHHOTO yrpasneHus (Tpummepsl Throttle, Yaw, Pitch, Roll).
MoneTtHble pexumbl (Stabilized, Altitude, Position). PyyHoe ynpaBnexue (Stabilized/Manual, Acro,
Rattitude), Astomatuueckun nonet (Offboard, Auto.mission, Auto.rtl, Auto.land). Kannbposka genutens
HanpsbkeHus, Kannbposka perynatopos (ESC).

Ilutepatypa/pgocTynHbie pecypcbl Ansa CTy4eHTOB
1. Wnblowko, B.M. (2009). becrnunomHbie nemamersbHbie annapamsl: Memoduku rnpubnuxeHHbIX
pacyemos 0CHOBHbIX NMapamMempos U xapakmepucmuk, c. 304.
2. TlpebenukoB, A.I. (2008). Obwue eudbl u xapakmepucmuku 6ecrnurIomHbIX femamesibHbIX
annapamoas: cripas. nocobue, c. 377.
3. Adbanacees, l.I. (2008). becnunomHbie nemamesbHbie annapamsl. OcHo8bI ycmpolcmea u
yHKUuoHUposaHusi, Nsgatenbctso MAN.

OononHuTenbHbIEe pecypchl AN npenoaasartenen

1. MeTogunyeckne YKa3aHuA no npakTtn4eCKkomMy 3aHATUIO
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4.2Precision Livestock Farming

54. 4.2.1 Elements and examples of precision dairy cattle breeding

Form of study/ teaching: Lecture-visualization. Preparation for laboratory work. Preparation of a laboratory re-
port

Contact hours 1 | Individual work (hours) | 2

Developers A. Didenko (NSAU), G. Kokieva, S. Stepanova (ASAU), G. Seydalieva (KazNARU)

Brief description of the teaching unit

The main elements of the herd management system are considered, including the identification of cows,
accounting and control of individual parameters (milk yield, milking time, coming into heat, milk conductivity,
etc.). The requirements for the quality of the microclimate in the premises for keeping cows are indicated.
Technical means for control and maintenance of optimal parameters of microclimate in the premises for
keeping cows are given.

An overview of technological solutions for the preparation and distribution of feed, as well as methods of
watering animals, taking into account a loose system of maintenance, is given. The issues on the removal
and disposal of manure were raised, taking into account the conservation of the ecological system.

There is a justification for the application of milking technology from the point of view of animal physiology,
which allows to ensure their welfare. Attention is paid to the issue of the device and the principle of operation
of milking machines. A laboratory work is provided to study the parameters of the milking machine with a
controlled operation mode.

The examples of the influence of the human factor on the economic efficiency of milk production are
considered, as well as a comparison of traditional and precise milk production technology from an economic
point of view.

Literature/ available resources for students

1. Khazanov, E.E. (2021). Technology and mechanization of dairy farmin. St. Petersburg: Lan ELS, p.
352. Retrieved from: https://e.lanbook.com/book/152445

2. Truflyak, E.V. (2019). Monitoring and forecasting in the field of digital agriculture at the end of 2018.
Krasnodar: KubSAU, p. 100.

3. Murtazaeva, R.N. (2018). Innovative development of the agro-industrial complex. Volgograd:
Volgograd SAU, p. 164. Retrieved from: https://e.lanbook.com/book/112341

Further resources for teachers

1. foresight.kubsau.ru/upload/iblock/b61/b618d3fddb26682d260b6b652d6eec.b5.pdf
2. Script of the lecture
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55. 4.2 ToyHoe XXUBOTHOBOACTBO
56. 4.2.1 dnemeHTbl U NPpUMepbl TOYHOIrO MOJIOYHOIO CKOTOBOACTBA

dopma 0byyeHus/ npenogaBaHus: Nekuna-sndyanusaums. Mogrotoska k nabopaTopHoi paboTe.
MoaroToBka oTyeTa no nabopaTtopHoi paboTe

KoHTakTHble Yachl 1 | NHameBmayanbHasn paboTta (4ackl) | 2

PaspaboTumkn Ounperko A.A. (HFAY), Koknesa I'.E., CtenaHoBa C.B. (ATATY),
Cenpganuea I".0O. (KasHAWY)

KpaTkoe onucaHue y4ye6HOM eanHULbI

PaccmatpurBaloTca OCHOBHbIE 3NEMEHTbI CUCTEMbI YNPaBneHns CTagoMm, BKNoYas naeHTUdukaLmio Kopos,
y4eT W KOHTPONb WHAMBUAYyanbHbIX MapameTpoB (HagoW, BpeMs [OeHWs, Npuxod B OXOTY,
3MeKTPONPOBOAHOCTb Morioka 1 T.1.). O6o3HayeHbl TpeboBaHUS K Ka4eCTBY MUKPOKNUMATa B NOMELLEHUSX
Ansa cogepxaHus Kopos. [NNpuBeaeHbl TexHnyeckue cpeacTsa Ans KOHTPONsA U NOAAEP)KaHUS ONTUMAarbHbIX
napaMeTpoB MUKpPOKIMMAaTa B NOMeLLeHNAX A5 coAepXKaHus KOpOB.

MpuBeaeH 0630p TEXHONMOMMYECKNX PeLleHni Ans NPUroTOBIEHNS 1 pa3gayn KOpMOB, a Takke cnocobos
MOEHNS XXUBOTHBIX C Y4eTOM BEeCnpuBSA3HON CUCTEMbI copepXaHusi. 3aTPOHYTLlI BONPOCH! MO yAaneHuo u
yTUnusaumm HaBo3a ¢ y4eTom cbepexxeHns 3KoNorM4eckon CUcTemsl.

NmeeTcs obocHoBaHME NO NPUMEHEHNIO TEXHOMOMUK AOEHUS C TOYKN 3pEHNS (PU3NOMOrMU XKNBOTHBIX, YTO
nossonsieT obecneunTb Mx Grnarononyyve. YaeneHo BHMMaHWe BOMPOCY YCTPOMCTBO U MPUHLUMM paboThl
AounbHblx annapaTos. lNMpegycmoTtpera nabopartopHas paboTta no uccriefoBaHUo napameTpoB paboTsl
AOUNbHOro annapara € ynpasnsemMbiM pPeXMMomM paboTbl.

PaccmaTpuBatocs npuMepbl BAWUSHWSA 4ernoBeyeckoro dakropa Ha 3KOHOMUYECKYHD 3d(dEeKTUBHOCTb
NPOM3BOACTBA MOMOKA, a TakkKe CpaBHEHNe TPaaULMOHHON M TOYHOW TEXHONOMMU NPOM3BOACTBA MOJIOKa C
3KOHOMWYECKOW TOUKM 3peHus.

Jlutepatypa/goctynHble pecypcbl Ans CTYAEHTOB

1. XasaHos, E.E. (2021). TexHomozusi u MexaHu3ayusi MO/I04HO20 XugomHogodcmea: y4ebHoe
rnocobue. CaHkT-lMeTepbypr: INlaHb 3BC, c. 352. MNMonyyeHo u3: https://e.lanbook.com/book/152445

2. Tpydnsk, E.B. (2019). MoHumopuHe u npoeHo3upogaHue 8 obrnacmu yughpo8oeo cesibCKo2o
xossticmea o umoeaam 2018 e. KpacHogap: Ky6lrAY, c. 100.

3. Myprtasaesa, P.H. (2018). VIHHOBayuUOHHOE pa3sumue azporpoMbIUIEHHO20 KOMITIIEKCa:
y4ebHoe nocobue. Bonrorpaa: Bonrorpaackui FAY, c. 164. lNMony4eHo u13:
https://e.lanbook.com/book/112341.

HdononHutenbHbIe pecypchl Ana npenogaBaTeneun
1. foresight.kubsau.ru/upload/iblock/b61/b618d3fddb26682d260b6b652d6eec. b5.pdf

2. KoHcnekT nexkuum
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57. 4.2.2 Elements and examples of precision pig breeding

Form of study/ teaching: Lecture-visualization.
Contact hours 1 | Individual work (hours) | 2
Developers G. Kokieva (ASAU)

Brief description of the teaching unit

PhD-students get knowledge, skills and abilities in the field of software. Accounting software allows
zootechnician-breeder to solve the problems of analysis (state of breeding stock, boning, scorecard for
fattening and meat quality) with the accumulation for the entire period of economic use of animals.
Management and integrated strategic planning of technological and breeding programs based on collection
and analysis of information. The basic tool is the software, which is a system of methods and ways of
collecting, transmitting, sending, processing, storing, presenting and using information

Control and maintenance of an optimal microclimate by controlling ventilation, heating, humidity levels,
taking into account the concentration of harmful gases. Consideration is given to climate control unit for
temperature support, analog control of a group of fans, humidity control, heating or cooling system control,
etc. Substantiation of economic effect (saving of energy resources by means of utilization of warm air
removed from the premises in winter time. Maintaining the temperature regime of animal housing, optimizes
feed consumption, etc.)

Literature/ available resources for students
1. Truflyak E. V. (2019). Monitoring and forecasting in the field of digital agriculture at the end of
2018. Krasnodar: KubSAU, p. 100.

2. Murtazaeva R.N. (2018). Innovative development of agribusiness. Volgograd, p.164. Available at:
https://e.lanbook.com/book/112341

3. Kiryushin V.I. (2015). Agrotechnology. St. Petersburg: Lan ELS, p. 464. Available at:
https://e.lanbook.com/book/64331

4. Kokorin O. Ya., Varfolomeev Yu. M. (2017). Systems and equipment for creating a microclimate.
Moscow: INFRA-M, p. 274.

Ponedelchenko M.N., Pokhodnya G.S. (2011). The use of unconventional feed in pig breeding.
Bazhov G.M. (2009). Pig breeding. Stavropol, p.528.

Further resources for teachers

1. http://window.edu.ru

2. Yenina, E. (2016). Scientific support of agro-industrial complex management. Moscow: Academic
project, p. 224. Retrieved from: https://e.lanbook.com/book/65047

3. Script of the lecture
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59. 4.2.2 9nemMeHTbl 1 NPUMePbI TOYHOro CBUHOBOACTBA

dopma obyueHus/ npenogasaHus: | Jlekunsi-Busyanusaums.
KOHTaKTHbIe yackl 1 | WuavenayansbHas paboTa (Yachl) | 2
PaspaboTuukm Kokuesa I.E. (AFATY)

KpaTkoe onucaHune y4yeb6Hon eanHULbI

OcBoeHve acnupaHTamu 3HaHUW, YMEHUW, HaBblkOB B 06nactu nporpaMmHOro obecneyeHus.
MporpamMMHbIA  KOMNNEKC y4€Ta MO3BOMSIET 300TEXHUKY-CENEKUMOHEPY pellaTb 3agayu npoBeAeHus!
aHanusa (CocTosiHMe neMeHHoro ctaga, 60HMTMPOBKA, KapToYka OLEHKM MO OTKOPMOYHOMY U MSICHOMY
KayecTBY) C HAKOMMEHWEM Ha BECb Nepuo X03sIMCTBEHHOO UCTMONb30BaHUS! XKUBOTHbIX.

YnpaBneHve W KOMMMEKCHOe CcTpaTerMyeckoe MnaHUpoBaHWE TEXHOMOMMYECKUX W CeneKUMOHHBIX
nporpaMm Ha OCHoBe cbopa ¥ aHanusa wuHgopmauun. basoBbiM WHCTpymeHTOM gdABnsietcs [10,
npeactasnstowee cobor cuctemy mMeTogoB M cnocoboB cbopa, nepegaydn, HanpasneHun, obpaboTku,
XpaHeHus1, NpeacTaBneHne 1 Ucnosb3oBaHnM MHopMaLum

KoHTponb 1 noppepxaHne ONTUMAaNbHOrO MMWKPOKNMMAaTa MoCpeacTBOM YMNpaBfieHUst BEHTUNSLMER,
06orpeBoM, YpOBHEM BMAXHOCTW, C Y4ETOM KOHLIEHTpauMu BpedHblx rasoB. PaccmaTtpuBaeTcs 6ok
ynpaBneHnss  MUKPOKNMMAaTOM  MOAAEPXKKM  TemnepaTypol, aHanoroBoe yhnpasrieHue  rpynnon
BEHTUIATOPOB, PErynMpoBaHUM BNa)KHOCTW, yNpaBfieHWe CUCTEMOM OTOMMEHUS] UIK OXNaXAEHMs1 U.T.A.
Ob6ocHoBaHMe 3akoOHOMMYEecKOro addekTa (SKOHOMMUS 3IHEPropecypcoB 3a CYET yTunmMsauum Tensoro
BO3Oyxa, ygansemoro w3 nomMelleHuss B 3uMHee Bpems. [logaepxaHwe TemnepaTypHOro pexuma
cofepXXaHusl XMBOTHbIX, ONTUMU3NPYET pacxod KOPMOB U.T.A4.)

Jlutepatypa/pgoctynHble pecypchbl Ans CTYAEHTOB
1. Tpydnsk, E. B. (2019). MoHumopuHe u rnpogHo3uposaHue 8 obriacmu Uugpoeoeo CceslbCKo20
xossticmea o umoeaam 2018 e. KpacHogap: Ky6lrAY, c. 100.

2. Myprasaesa, P.H. (2018). MlHHo8ayuoHHOe pa3sumue azporpOoMbIWLIEHHO20 KOMISIeKca.
Bonrorpaa: Bonrorpaackuii FAY, c. 164. lNMony4eHo 13: https://e.lanbook.com/book/112341

3. KuprowwH, B.W. (2015). AepomexHonozuu. CaHkT-lNMeTepbypr: JNlaHb 3BC, c. 464. NMonyyeHo un3::
https://e.lanbook.com/book/64331

4. KokopuH, O. A., Bapdonomees, KO. M. (2017). Cucmembi u 06opydosaHue Orisi co030aHuUsi
MUKpOKuMama rnomeuwieHul. c. 274.

5. ToHepenbyeHko, M.H., MoxoaHs, .C. (2011). Ucnonb3o8aHue HempaduyUuOHHbIX KOPMOS 8
c8uHosoOcmee.

6. Bbaxos, .M. (2009). CeuHosodcmeo. CTaBpononsb, ¢. 528.

HdononHuTenbHble pecypcbl AN npenoaaBaTenen
1. http://window.edu.ru
2. EnwuHa, E. (2015). Hay4yHoe obecriedeHue yripasneHusi agporpoMbilUNEeHHbIM KOMIIEKCOM.
CankT-lMNeTepbypr, IlaHe OBC, c. 224. MNonyyeHo n3: https://e.lanbook.com/book/65047
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59. 4.2.3 Elements and examples of precision poultry farming

Form of study/ teaching: Lecture-visualization.
Contact hours 1 | Individual work (hours) | 2
Developers G. Kokieva (ASAU)

Brief description of the teaching unit

PhD-students get knowledge, skills, and abilities in the field of software. Modern technological precision
poultry farming deals with big data processing that can help poultry farm management to increase
productivity and reduce costs. A software service platform covering all areas of egg production for automatic
control and management of hatchery equipment and poultry meat. Modern software for precision poultry
farming, optimization of programs in the digitalization mode (making operational decisions in the
management of the company, related to the current performance of rearing and feeding programs used,
raising the level of efficiency of existing tools and approaches)

Three steps are considered:

1. Monitoring. The use of sensors and other related equipment in poultry houses makes it possible to
collect a variety of operational data. "Cloud-based" software allows you to monitor the flock anytime,
anywhere.

2. Forecasting. Software that predicts the future performance of the bird in terms of body weight and
egg production. Productivity control in accordance with the long-term strategy of the company and
the achievement of planned targets.

3. Planning. Software to move from accurate forecasting to optimal planning. Intelligent algorithms
that can help the management of poultry farms.

Software that forecasts the results of poultry farms. It takes into account all important elements of production:
feed consumption, microclimate, health, housing conditions and other parameters. Software for poultry farm
dispatching systems.

Literature/ available resources for students

1. Truflyak, E. V. (2019). Monitoring and forecasting in the field of digital agriculture at the end of
2018. Krasnodar: KubSAU, p. 100.

2. Murtazaeva, R.N. (2018). Innovative development of the agro-industrial complex. Volgograd:
Volgograd SAU, p.164. Retrieved from: https://e.lanbook.com/book/112341

3. Kiryushin, V.I. (2015). Agrotechnology. St. Petersburg: Lan ELS, p. 464
https://e.lanbook.com/book/64331

4. Kokorin, O.Ya., Varfolomeev, Yu. M. (2017). Systems and equipment for creating a microclimate.
Moscow: INFRA-M, p. 274.

Further resources for teachers

1. www.window.edu.ru

2. Yenina, E. (2015). Scientific support of agro-industrial complex management. St. Petersburg: Lan
ELS, p. 224

3. https://e.lanbook.com/book/65047

4. Script of the lecture
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60. 4.2.3 AnemMeHTbl U NpUMepbl TOYHOro NTULLIEBOACTBA

dopma oby4eHus/ npenogaBaHus: Jlekuna-smsyanusaums.
KOHTaKTHbIe yackl 1 | WuavenayansbHas paboTa (Yachl) | 2
PaspaboTuukm Kokunesa I".E. (AFATY)

KpaTkoe onucaHune y4yeb6Hon eanHULbI

OcBoeHue acnupaHTamMyM 3HaHWW, YMEHWW, HaBbIKOB B 0OMacTM nporpammHoro obecneyeHus.
CoBpeMeHHOe TEXHONOrM4Yeckoe BbICOKOTOMHOE NTULEBOACTBO 3akntovaeTcs B obpaboTke OonbLumx
AaHHbIX, CMOCOOHbIX MOMOYb MEHEMKMEHTY MTULEBOAYECKMX XO3SINCTB MOBbLICUTb MPOAYKTUBHOCTb W
CHM3UTb 3aTpaTbl. [porpammHas cepBucHasa nnaTdopma, oxBaTbiBaloLlasi Bce cdepbl NPON3BOACTBA AnLY
Mo aBTOMaTMYECKOMY KOHTPOIO 1 yrpaBreHuto o6opyaoBaHuem nHkybaTtopa u msaca ntmubl. CoBpeMeHHast
MO pana TOYHOro NTULEBOACTBA, OMNTMMM3AUWUs MNpPOrpaMMm B pexume uudpoBM3auumn (NpUHATUE
onepaTuMBHbIX pPELIEHUN B YyNpaBneHun npeanpusatMeM, CBA3aHHbIX C  TEeKylWMMKU nokasaTensmu
BblpaLLMBaHUA 1 NCMOMNb3YyEMbIMU NPOrpaMmamMm KOPMAEHUS!, MOAHATUSA YPOBHS 9PEKTUBHOCTN HA HOBYHO
CTYNeHb CYLLECTBYIOLLNE MHCTPYMEHTbI M NoAxoabl)

PaccmatpuBaeTtcs Tpy aTana:

1. MoHUTOpPUHT. Vicnonb3oBaHre B NTUYHMKaX 4aTYMKOB M MHOFO CONyTCTBYOLWEro obopyaosaHums
nossonsieT cobpaTtb pasnuyHbie onepaTuBHble AaHHble. «O6navHoe» MO no3BonseT KOHTPONUPOBATL
cTago B noboe Bpemsi 1 B NMo6om mecTe.

2. [MporHosuposaHue. MO nporHosupytoLee 6yayLyo NPOAYKTUBHOCTb NTULbI B OTHOLLEHUU MacChl
Tena n anuectonkocTn. KOHTPorib MPOAYKTUBHOCTN B COOTBETCTBUN C JOSITOCPOYHON CTpaTernen
npeanpuaTUs U JOCTUXEHUS NNaHMpyeMbIX nokasaTenen.

3. MnanunpoBaHue. [10 nossonstowiee NepenT OT TOYHOIo MPOrHO3UPOBaHKS K ONTUManbHOMY
nnaHupoBaHuio. HTennekTyanbHbIe anropuTMbl CNOCOOHbLIE MOMOYb MEHEeMKMEHTY nTuuedabpuk.

MO nporHo3upytoLee pesynbTaThl padboTbl NTuuedadbpuk. OHKM yuUTLIBAKOT BCE BaXXKHENLLNE 3NTEMEHTDI
npoussoacTea: notpebnexHve KopMa, MUKPOKNMMaT, 300POBbe, YCIIOBUS COAEPXaHUs U apyrue
napameTpbl. O cucTembl gucneTyepesauun ntuuedabpuk.

Ilutepatypa/goctynHblie pecypchbl Ans CTy4eHTOB

1. Tpydnsk, E. B. (2019). MoHumopuHe u npoeHo3upogaHue 8 obnacmu yughpo8oeo cefibCKo2o
xoszsiticmea rno umoeam 2018 2. KpacHogap, c. 100.

2. Myprasaesa, P.H. (2018). MHHOBauUOHHOE pa3sumue azponpoMbILUIEHHO20 KOMII/IeKca.
Bonrorpag, c. 164. Nony4eHo u3: https://e.lanbook.com/book/112341

3. KuptowwuH, B.N. (2015). AepomexHonoauu. CaHkT-INeTepbypr, 464c. Nony4eHo ns;
https://e.lanbook.com/book/64331

4. KokopwuH, O.A., Bapgonomees, KO.M. (2017). Cucmemsbi u o6opydosaHue ds1si co30aHus
MUKPOKIuUMama romeuwieHud.

HdononHuTenbHble pecypcbl AN npenoaaBaTenen
1. EpumHoe OKHO JocTyna k obpasoBaTenbHbIM pecypcam, http://window.edu.ru
2. EnwuHa, E. (2015). Hay4yHoe obecriedeHue yrpasieHusi agpornpoMbILUIEHHbIM KOMITIIEKCOM.
CankT-MNeTepbypr: JlaHe OBC, c¢. 224, https://e.lanbook.com/book/65047
3. KoHcnekT nekuun
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5. Agricultural automation and robotics

Smart agriculture integrates advanced technologies into existing farming practices to improve production
efficiency and quality of agricultural products. They also improve workers' livelihoods by reducing hard
manual labor and tedious daily tasks. The future farms will become digital offices. Soil and plant conditions
will be analyzed by "smart" sensors, irrigation and fertilizer systems will run automatically, and humans in
this digital environment will play the managing role. Young researchers will become familiar with agricultural
robots, telemetry systems, the Internet of Things, and artificial intelligence, and learn how to analyze their
cost-effectiveness and assess the impact of automation on sustainable agriculture and resource saving.

Learning outcomes

Competence 1: PhD-students are proficient in modern technologies applied in agricultural production and
have an understanding of the perspective areas of application of automation and robotics in agriculture.

» Knowledge 1: PhD-students know the main directions for the development of automation and robotics
and their impact on crop and livestock production.

» Knowledge 2: PhD-students know current IT in agricultural production, the purpose and scope of logic
(controllers), sensors and actuators for automation and robotization, the basics of operation, installation
and adjustment of technical means for automation and robotic systems.

» Skill 1: PhD-students can apply modern information technologies to solve problems of scientific
activities, as well as to use information resources in science and practice in the development of new
technologies.

Competence 2: PhD-students are able to analyze the economic efficiency and assess the impact on the
sustainability of agriculture and resource saving, accounting the use of automated machines and robots in
agricultural production.

» Knowledge 1: PhD-students know the methodology for calculating economic efficiency in the case of
the use of automated machines and robots in agricultural production.

» Skill 1: PhD-students are able to use methods of economic assessment of sustainability in the case of
the use of automated machines and robotic devices in agricultural production.

Content

Professional content: Capacities of automated systems application for research objectives. The concept
and scope of artificial intelligence and the Internet of things. Possibilities and limiting factors for the use of
automation and robotics in agriculture. Evaluation of economic efficiency and sustainability when using
automation and robotics.

Methodological content: Principles and methods of arrangement of theoretical and practical activities, taking
into account the use of automated systems in crop and livestock production.

Practical content: Functioning of automated systems in crop and livestock production (telemetric system,
field robots, milking robots, a feed pusher robot to the feed table, a manure collector robot, an egg collector
robot for outdoor poultry keeping).

Interdisciplinary content: Connection with subjects: Mathematics, Physics, Computer Science, Electrical
Engineering, Automation, Technology of Agricultural Production, Economics.
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5. ABTOMaTU3aLUA CernibCKOro Xxo3sincTea u
pob6oTOTEeXHMKA

YMHOEe cenbckoe XO3ANCTBO MNpeanonaraeT WHTEerpauuio nepefoBbiX TEXHOMOMMA B CYyLLECTBYHOLLME
MeTOAbl BEAEHUSA CENbCKOro X035IMCTBA C LieSbio MOBbILEHUSA 3hEKTMBHOCTM NPOM3BOACTBA U KayecTBa
CenbCKOXO3ANCTBEHHOM NpoayKummn. Kak ononHMTeNbHOEe NPEMMYLLIECTBO OHU TaKKe ynydllatoT yCrioBust
Xn3Hu paboTHukoB. ®epmbl ByayLLero CTaHyT NOXOXMMU Ha LndpoBble ourchl. 34eCb COCTOSIHME MOYBbI
N pacTeHuin OyayT aHanMaupoBaTb «YMHblE» OATYMKM, CUCTEMbI NONMBA WM MOAMNUTKU YOOGpPEeHMsaMU
3anyckaTbCH aBTOMaTUYECKN, a YENOBEK B 3TOW LIMDPOBOM cpeae BbINOMHAET porb yrnpasneHua. Monoasie
nccregoBaTeny NO3HaKOMATCA C arpopoboTamu, TeNeMeTPUHECKUMN CUCTEMAMN, MHTEPHETOM BELLEN U
NCKYCCTBEHHbIM MHTENSEKTOM, Hay4aTCs aHanmM3npoBaThb NX SKOHOMMUYECKYHD 3(PEKTUBHOCTb M OLLEHMBATL
BNUsIHME aBTOMATM3aLMM Ha YCTOMYMBOE CEMNbCKOE XO3SNCTBO U pecypcocbepexeHue.

Pe3ynbtatbl 06y4yeHus

KomneTeHuns 1: CnocobeH NpUMEHSITL COBPEMEHHbBIE TEXHOIOMMU B CEINIbCKOX03MCTBEHHOM NPOU3BOACTBE, C

y4eTOM UCMOMb30BaHUs CPeACTB aBToMaTM3aLnm 1 poboTOTEXHUKN.

» 3HaHua 1: OcHoBHble HanpasrieHWs pPasBUTUS aBTOMaTM3auuW, POBOTOTEXHUKM W WX BMWSIHUE Ha
pacTeHneBOACTBO W XXMBOTHOBOACTBO.

» 3HaHuA 2: CoBpeMeHHble IT-TEXHOMOMMI B CENbXO3MPOU3BOACTBE, Ha3HaueHme 1 o6nacTs NpUMeHeHUs
KOHTPONNEPOB, 4ATYMKOB 1 UCTIONTHUTENBHBIX MEXaHU3MOB (aKTyaToOpOB) ANA aBTomMaTm3auun n poboTusaumu;
OCHOBBbI 3KCMNIyaTaunm, yCTaHOBKM U HACTPOMKN TEXHNYECKUX CPEACTB ANS CUCTEM aBToMaTM3aummn n
po6OTOTEXHMKMN.

»  YMmeHus 1: YMeeT NnpuUMeHsITb COBPEMEHHbIE MHPOPMALMOHHBIE TEXHOMOIMM NS PeLleHNst Hay4YHbIX Mpobrem,
a TakKe Mcnonb3oBaTb MHAOPMALIMOHHBLIE PECYPChI B HAayKe 1 NpaKTUke npu pa3paboTke HOBbIX TEXHOMNOIUiA

KomneTteHums 2: CnocobeH aHanu3upoBaTb 3KOHOMMUYECKYID 3(PEKTUBHOCTb M OLEHUBaTb BRMSHUE

aBToOMaTu3aLmMun Ha yCTOMYMBOE CeNnbCKoe XO3ANCTBO M pecypcocbepexeHmne, y4nTblBaTb UCMONb30BaHNe

aBTOMaTU3MPOBaHHbIX MaLlvH U pOBOTOB B CEMNMbCKOXO3ANCTBEHHOM NPOU3BOACTBE.

» 3Hanua 1: MeTogMkm pacyeTa  9KOHOMMUYECKOW  IPPEKTMBHOCTM  MpM  WUCMONb30BaHUU
aBTOMaTU3MPOBAHHbLIX MaLLVH 1 POBOTOB B CEMbCKOXO3ANCTBEHHOM NPON3BOACTBE.

» YMeHud 1: YMeeT ncnonb3oBaTb METOAbI SKOHOMWUYECKOWN OLLEHKN YCTONYMBOCTU C yHETOM NPUMEHEHNS
aBTOMATU3MPOBAHHLIX MawWwWH U  pPOBOTU3UPOBAHHBLIX YCTPOMCTB B  CEbCKOXO3AWCTBEHHOM
npou3BoACTBE.

CopepxaHue

MpodeccmnoHansHoe: [MoTeHuMan MpUMEHEeHUs aBTOMaTU3UMPOBAHHLIX CUCTEM B UCCNefoBaTenbCKUX
uensix. MoHATre n obnacTb NPUMEHEHNST UCKYCCTBEHHOTO UHTennekTa u MHtepHeTa Bewen. BoamoxHocTu
N orpaHnuymBatome akTopbl Afs WUCMOMb30BaHUA aBToMatTM3auum M pobOTOTEXHWMKM B CENbCKOM
xozancTee. OueHka 3KOHOMNYECKON APHEKTUBHOCTI U YCTONYMBOCTM MPU UCNIONBb30BaHNM aBToMaTm3aumm
n poboTos.

MeTogonoruyeckoe: MpuHLUMNBI U CNOCOOLI OpraHn3aLMn 1 NOCTPOEHUS TEOPETUYECKOW M NPaKTUYECKON
OEeaTenbHOCTU C  Yy4eTOM MpPUMEHEHUs aBTOMaTU3UMPOBAHHLIX CUCTEM B pacTeHUWEBOACTBE MU
XMBOTHOBOACTBE.

MpakTuyeckoe: YHKLUMOHMPOBAHME aBTOMaTM3UPOBaHHbLIX CUCTEM B paCTEHUEBOACTBE U XNBOTHOBOACTBE
(TenemeTpuyeckas cuctema, nornesble pobOThl, AOUIbHbIE POOOTHI, POBOT-KOPMOYHOPOUHBIN KOMBAaNH K
CTOny KOpMIeHusi, poboT-HaKonmMTenb HaBo3a, POBOT-ANYKOYOOPOUHbIV KOMBaNH Ans coaepXaHus NTulbl
Ha OTKPbLITOM BO3ayXxe).

MexavcumnauHapHoe: CBA3b C AUCUMMIMHAMKU: MaTemaTtuka, pmanka, MHopMaTuKa, SNEeKTPOTEXHUKA,
aBToOMaTUKa, TEXHOMOMMU NPOU3BOACTBA CEITbCKOXO03ANCTBEHHON NPOAYKLUNN, 3KOHOMMKA.
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61. 5.1 Telemetrics

Form of study/ teaching: Lecture-visualization
Contact hours 1 | Individual work (hours) | 2
Developers V.Tikhonovsky (NSAU), S. Issenov, Ye.Sarsikeev (KATU)

Brief description of the teaching unit

The use of telemetric systems in agriculture is considered.

Substantiation of the principles of operation of telemetric systems. Classification of information devices used
in telemetry.

Classification, purpose and principles of operation of telemetric systems applied on various types of
machines. (Telematics, AgCommand, AFS Connect, JDLink, Agrotronic, “AvtoGRAF”, GLONASS
Telematics). Calculation of economic efficiency from the introduction of a telemetric system on the example
of crop production.

Calculation of economic efficiency from the introduction of telemetry systems.

Literature/ available resources for students

1. Bernard Marr & Matt Ward. (2019). Artificial Intelligence in Practice.

2. Golubev I.G., Mishurov N.P., Goltiapin V.la., Apatenko A.S., Sevriugina N.S. (2020). Telemetry and
monitoring systems for agricultural machinery: analyt. overview. SPb: FSBNU "Rosinformagrotech”,
p. 76.

3. Anis, Koubaa. (2019). Robot Operating System - The Complete Reference. (Volume 4).

4. Rashka, Sebastian, Mirjalili, Wahid. (2019). Python and Machine Learning.

Further resources for teachers

1. GLONASS monitoring of agricultural machinery. Retrieved from: http://www.sm-
smart.ru/otraslevye-resheniya/ (Date accessed: 03/27/2020)

2. Monitoring of vehicles based on GPS and GLONASS. Retrieved from: https://eraglnss.ru/o-
kompanii (Date accessed: 03/27/2020)

3. Monitoring of agricultural machinery. Retieved from: https://moscow.m2msolutions.ru/monitoring-
avtoparka/ (Date accessed: 03/27/2020).
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62. 5.1 TenemeTpuyeckue cuctembl

dopma oby4eHus/ npenogaBaHus: Jlekuuna-snsyanumsaums
KOHTaKTHbIe yackl 1 | WuavenayansbHas paboTa (Yachl) | 2
PaspaboTuukm TuxoHosckun B.B. (HI'AY), NUceHos CC., Capcukees E. XK. (KATY)

KpaTkoe onucaHune y4yeb6Hon eanHULbI

PaccmatpuBaeTcs npyMeHeHue TeneMeTpuyecKnx CUCTEM B CEMbCKOM XO3SINCTBE.

O6ocHoBaHMe  MpuMHUMNOB  PYHKUMOHWPOBaHWE  TenemeTpuyeckux  cucteMm.  Knaccudukaums
WMH(POPMALIMOHHBIX YCTPOWCTB, NPUMEHAEMbIX B TENEMETPUMN.

Knaccudmkauus, HasHavyeHme 1 NpuHUUN paboTbl TENEMETPUYECKNX CUCTEM NPUMEHAEMbIX Ha Pa3NUYHbIX
Tunax mawwwuH. (Telematics, AgCommand, AFS Connect, JDLink, Agrotronic, «ABTol PA®», «TTTIOHACC
Tenematukar). Pac4yeT akoHOMU4eckon 3P(EKTUBHOCTU OT BHEAPEHUS TENEMETPUYECKOW CUCTEMbI Ha
npuMMepe pacTeHneBoACTBa.

PacueT akoHoMU4eckon apEKTUBHOCTU OT BHEOPEHUSA TENEMETPUYECKMNX CUCTEM.

HMTepaTypaIAOCTyngle pecypcChbl Ansa ctyaeHToB

1. bBepHapg Map u Mat Yapga. (2019). MckyccmeeHHbIl UHmMennekm 8 npakmuke.

2. Tony6es, W.I'., Muwypos, H.MM., TonbtanuH, B.A., AnaTteHko, A.C., CesptoruHa, H.C. (2020).
Cucmembl menemMempuu U MOHUMOPUH2a Ce/lIbCKOXO035UCMEEHHOU MEeXHUKU: aHanum. 0630p.
Cankr-lMeTepbypr: «PocuHdopmarpotex», . 76.

3. AHuc, Koyba. (2019). OnepayuoHHass cucmema poboma. lNonHbIl cripagoyHuk (Tom 4).

Pawka, CebactbsH, Mupmpxanunu, Baxma. (2019). Python u mawuHHOe 0by4eHue.

HdononHutenbHble pecypcbl ANA npenofasaTenen

1. [JIOHACC-mMoHUMOpUHe CenbX03mexHuUKkuU. TepmuHan ydaneHHozo docmyna. [lonyy4yeHo wua:
http://www.sm-smart.ru/otraslevye-resheniya/ kontrol-selkhoztekhniki (Oarta obpalleHus:
27.03.2020)

2. MoHumopuHa mpaHcnopma Ha 6asze GPS u [TIOHACC. TepmuHan ydaneHHoz2o docmyna.
MonyyeHo u3: https://eraglnss.ru/o-kompanii (aata obpaweHus: 27.03.2020)

3. MoHumopuHz  cenbxo3mexHuku.  TepmuHan  ydaneHHoeo  OQocmyrna. [lonydyeHo  u3:
https://moscow.m2msolutions.ru/monitoring-avtoparka/ (Jata obpaiieHus: 27.03.2020).
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63. 5.1 Telemetrics

Form of study/ teaching: Laboratory work
Contact hours 2 | Individual work (hours) |
Developers V. Tikhonovsky (NSAU), S. Isenov, Ye. Sarsikeev. (KATU)

Brief description of the teaching unit
Comparison of TELEMATICS and John Deere systems. The main objective of the TELEMATICS system by

Claas company is to increase the productivity of the entire fleet. With the help of GPS / GLONASS satellites,
the location of vehicles is determined, and more than 200 different parameters are transmitted to a single
server via mobile communication. Analysis of the operation diagram of the telemetry system TELEMATICS.
JDLink telematics system by John Deere company allows you to monitor the operation of machines directly
from the office, as well as from any place with Internet access or through a mobile phone. It is subdivided
into JDLink Select, JDLink Ultimate and JDLink Harvest Modules depending on the feature set. The

information on vehicle location is provided on a color Google map.

Literature / resources available for students

1. Bernard Marr and Matt Ward. (2019). Artificial Intelligence in Practice.

2. Golubev, I.G., Mishurov, N.P., Goltiapin V.la., Apatenko A.S., Sevriugina N.S. (2020). Telemetry
and monitoring systems for agricultural machinery: analyt. overview. SPh: FSBNU
"Rosinformagrotech”, p. 76.

3. Anis, Koubaa. (2019). Robot Operating System - The Complete Reference. (Volume 4).

4. Rashka, Sebastian, Mirjalili, Wahid. (2019). Python and Machine Learning.

Further resources for teachers

1. GLONASS monitoring of agricultural machinery. Retrieved from:
http://www.sm-smart.ru/otraslevye-resheniya/konrol-selkhoztekhniki (Date accessed: 03/27/2020)

2. Monitoring of vehicles based on GPS and GLONASS. Retrieved from: https://eraglnss.ru/o-
kompanii (Date accessed: 03/27/2020)

3. Monitoring of agricultural machinery. Retrieved from: https://moscow.m2msolutions.ru/monitoring-
avtoparka/ (Date accessed: 03/27/2020).
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64. 5.1 TenemeTpuyeckue cuctembl

dopma oby4eHus/ npenogaBaHus: JlabopaTopHas paboTta
KOHTaKTHbIe yackl 2 | WuavenayansbHas paboTa (Yachl) |
PaspaboTuukm TuxoHosckun B.B. (HI'AY), NceHos C.C., Capcukees E. XK. (KATY)

KpaTkoe onucaHue y4ye6HOM eaUHULbI

CpaBHeHue cuctem TELEMATICS u John Deere. OcHoBHasi 3agada cuctembl TELEMATICS dumpmbl
«Claas » 3aknto4aeTcs B TOM, YTOObl NOBLICUTL NPON3BOAMTENBHOCTEL BCEro napka TexHuku. Mpu nomoum
cnytHukoB GPS/ITIOHACC onpegensieTcs MECTOMNOMNOXEHNE MalUWH, @ N0 MOBUIBHON CBA3U K €ANHOMY
cepBepy nepepatotca 6onee 200 pasnuuHbiX napameTpoB. Pasbop cxembl (YHKLUOHUPOBAHUS
TenemeTpuyeckon cuctemol TELEMATICS.

TenemaTtuuyeckasa cuctema JDLink dupmbl «John Deere» nossonset oTcnexuBatb paboTy MaluuH
HenocpeacTBEHHO M3 oduca, a Takke M3 noboro mecta ¢ JOCTynom B VHTEpHET nnmM ¢ MOOMMbHOro
TenedgoHa. B 3aBucMmocTn oT Habopa dyHkumii nogpasgensetcsa Ha JDLink Select, JDLink Ultimate n
JDLink Harvest Modules. MHdbopmauma 0 MecTononoXXeHnn MawnH NpeaocTaBnseTCca Ha LUBETHOW KapTe
Google.

HMTepaTypaIAOCTyngle pecypcChbl Ansa CtyaeHToB

1. BepHapg Map u Mat Yapga. (2019). MckyccmeeHHbIl UHmMennekm 8 npakmuke.

2. Tony6es W.T'., Muwypos H.IM., FonbTtanuH B.A., AnateHko A.C., CesptornHa H.C. (2020). Cucmembi
menemMempuu U MOHUMOPUH2a CEJIbCKOX035UCMEEHHOU MmexHUKU: aHanum. 0630p. CaHKT-
netepbypr: PreHY «PocuHdopmarpotex», . 76.

3. AHuc, Koyba. (2019). OnepauyuoHHass cucmema poboma. [NosHbIl cripagoyHuk. (Tom 4).

Pawka CebactbsH, Mupgxanunu Baxua. (2019). Python u mawuHHoe obydeHue.

HononHutenbHble pecypcbl ANA NpenofaBaTenen

1. [TIOHACC-moHumopuHe cenbxosmexHuku. [lonyyeHo u3: http://www.sm-smart.ru/otraslevye-
resheniya/ (OaTa obpaiyeHus: 27.03.2020)

2. MoHumopuHe mpaHcnopma Ha 6ase GPS u [TIOHACC. [lonyyeHo wu3: https://eraginss.ru/o-
kompanii (Oata obpawenus: 27.03.2020)

3. MoHumopuHz cenbxodmexHuku. [lonydyeHo wu3:  https://moscow.m2msolutions.ru/monitoring-
avtoparka/ ([lata obpaiieHus: 27.03.2020).
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5.2 Internet of things

Form of study/ teaching: Lecture-visualization
Contact hours 1 | Individual work (hours) | 1
Developers A. Serikbaev (KazNARU), Issenov S. (KATU)

Brief description of the teaching unit

Final devices are controllers, sensors and actuators. The role of the final devices in the architecture of the
Internet of Things. Examples and applications of sensors and actuators in agricultural production (smart
farm, smart greenhouse, smart field). Connecting sensors and actuators to microcontrollers. The study of
the Arduino line of microprocessors. The overview of the Raspberry Pi line of microcomputers. Calculation
of the economic efficiency from the implementation of the Internet of Things technology using the example
of indoor vegetable growing.

Examples of practical application of the Internet of Things in agriculture:

- Livestock tracking: using RFID tags to identify animals, to prevent animals from leaving the permitted
geofence, to track animal health in real time, to monitor overall movement of the herd and control their
grazing route;

- Control of the process of sorting, storage and processing of agricultural raw materials: control of
the local climate in storage facilities, control of the carbon dioxide content in rooms and containers, control
of temperature and humidity in storage facilities, accounting for the number of raw materials, automatic
sorting and separation of low-quality raw materials;

- Control of the car park of an agricultural enterprise: accounting of the working time of the harvester,
tractors and other types of vehicles, considering fuels and lubricants. Control of the position of combines in
the field, compliance with the working schedule, control of fuel and other liquids of agricultural machinery;

- Smart greenhouses: control of temperature, plant illumination, local control of the level of moisture and
soil mineralization.

Literature/ available resources for students
1. Dubkov, I.S. et al., (2017). Solution of practical problems on the basis of the Internet of Things
technology. Novosibirsk: NSTU, p. 80. Retrieved from: https://e.lanbook.com/book/118206
2. Internet of Things. Research and scope. (2015). Moscow: SRC INFRA-M, p. 200
http://znanium.com/catalog.php?bookinfo=526946

Further resources for teachers

1. Muromtsev, D.I., Shmatkov, V.N. (2018). Internet of Things: an introduction to programming on
Arduino. St. Petersburg: ITMO University, p. 36.
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65. 5.2 UHTepHeT Bellen

dopma oby4eHus/ npenogaBaHus: Jlekuuna-snsyanumsaums
KOHTaKTHbIe yackl 1 | WuavenayansbHas paboTa (Yachl) | 1
PaspaboTuukm Cepukbaes A.Y. (KasHAWNY), UceHos C.C. (KATY)

KpaTkoe onucaHune y4yeb6Hon eanHULbI

KoHeuHble yCTpOMCTBA - KOHTpOMMepbl, AaTYnKK, akTyaTopbl. Ponb KOHEYHbIX YCTPOMCTB B apXUTEKType
"UntepHeTa Bewen". lNpyvMepbl M NpUMEHEHMS [OATYMKOB UM aKTyaTOpPOB B CENbCKOXO3SANCTBEHHOM
npou3soacTee (ymMHas depma, ymHasi Tennuua, ymHoe none). MNMoaknioyeHne AaTtynkoB M akTyaToOpoB K
MUKpOKOHTponnepam. O3HakoMfieHne ¢ nuHenkon MukponpoueccopoB Arduino. O3HakomrneHne c
NMHEenKon MUKpokoMnbloTepoB Raspberry Pi. Pacuet akoHoMMYeckon 3dhdeKTUBHOCTU OT BHeOpPEHMUs
TEXHOMNOrMN UHTEPHETA BELLEN Ha NPUMEPE OBOLLEBOACTBA B 3aKPbITOM IPYHTE.

[Mpumepbl NPaKTUYECKOro MPUMEHEHUS MHTEPHETA BELLEN B CENTbCKOM XO3SNCTBE:

- OTcnexuBaHue ckoTta: ucrnonb3oBaHve RFID meTok onsg naeHTndmkaumm XxXmBoTHbIX, NPeaynpexaeHie
BbIXO[a >XMBOTHbIX U3 pa3peLLleHHON re030Hbl, OTCMEXMBAHNE 300POBbS XXMBOTHbBIX B PEXMME pearnibHOro
BpEMEHM, ODOLMIN MOHUTOPUHI ABWKEHUS CTaga U KOHTPOSb X MapLUpyTa BbINaca;

- KoHTponb npouecca COpTUPOBKU, XpPaHEHUs1 U NepepaboTKM CenbCKOXO3ANCTBEHHOIO CbIPbA:
yrpaBfeHne foKanbHbIM KIMMartoOM B XpaHWNULLAX, KOHTPOMb COAEPXaHMs YINEeKUCnoro rasa B
NMOMELLEHMSAX U EMKOCTSAX, yrpaBneHne TeMnepaTtypon 1 BNaXXHOCTbIO B XpaHWMMLLIAX, Y4ET KonmMyecTea
CbIpbsl, aBTOMaTu4eckasi COpTUPOBKA U OTAENEHNE HEKAYECTBEHHOIO ChIPbS;

- KoHTponb aBTOMapka CenbCKOXO3AMCTBEHHOrO NpPeAnpuATUA: ydeT OTpaboTaHHOro BpeMEHMU
koMbalHa, TpakTopoB U ApYrux BMOOB aBTOTpaHcnopTa, y4eT CM, KOHTponb NONOXeHUss KOMGaNHOB Ha
none, KOHTponb cobniogeHnss paboyero rpacumka, KOHTPONb pacxoda TonnuMBa U OPYrUX KUOKOCTEN
CENbCKOXO3ANCTBEHHOMN TEXHUKN;

- YMHble Tennuubl: yrnpaBneHue TemnepaTypHbiM PEXMMOM, KOHTPOSb OCBELLEHHOCTU pacTeHui,
NOKanbHbIA KOHTPOSb YPOBHS YBNAXXHEHHOCTU U MUHEpPAnM3auumn noys.

INlutepatypa/pocTynHble pecypchl Ansi CTYAeHTOB

1. [Oy6kos, N.C. (2017). PeweHue npakmu4yeckux 3aday Ha 6baze mexHonoauu uHmepHema seuwel.
Hosocubupck, HI'TY, c. 80. MonyyeHo u3: https://e.lanbook.com/book/118206/
2. UHmepHem sewel. MiccniedosaHus u obnacme npumeHeHus. (2015). Mockea: H/L, MHOPA-M, c.
200. NMonyuyeHo u3: http://znanium.com/catalog.php?bookinfo=526946
HdononHuTenbHble pecypcbl ANa npenoaaBaTenen
1. Mypowmues, A.W., LmaTkoe, B.H. (2018). MHmepHem Beuweli: BeeGeHue 8 poepamMmmuposaHue Ha
Arduino. CaHkT-lNeTepbypr: YHusepcutet UTMO, c. 36.
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66. 5.3 Robotics

Form of study/ teaching: Lecture-visualization. Solving of experimental tasks
Contact hours 2 | Individual work (hours) | 2
Developers A.Didenko (NSAU), Ye. Sarsikeev, S. Issenov (KATU)

Brief description of the teaching unit

The unit explores application of industrial robots in agriculture (robotic milking installations, a feed pusher
to the feed table, a robot manure collector, a robot for collecting eggs when keeping poultry on the floor).

It substantiates the principles of the robotic system operation. Classification of information devices used in
robotics. Sensors of external and internal information. Machine vision systems, their structure and hardware.
The structure and composition of a microprocessor system for information processing. Typical circuits and
methods of programming microprocessors. Safety devices and safety measures when working with
industrial robots. The procedure for starting and preparing the robot for work. Alignment of sensors and
robot drives.

Calculation of economic efficiency from the introduction of robotization on the example of a technological
line for milking cows.

Literature/ available resources for students

1. Kuryshkin, N.P. (2012). Fundamentals of robotics: a tutorial. Kemerovo: Lan ELS. p. 168. Retrieved
from: https://e.lanbook.com/book/6605

2. Keldyshev, D.A. (2018). Robotics in engineering and physical projects: a tutorial. Glazov: Lan ELS,
p. 84. Retrieved from: https://e.lanbook.com/book/115081

3. Tolmachev, S.G. (2017). Fundamentals of artificial intelligence: a tutorial. St. Petersburg: Lan ELS.
p. 132. Retrieved from: https://e.lanbook.com/book/121872

Further resources for teachers

1. Stankevich, L.A. et al. (2012). Artificial intelligence and atrtificial intelligence in robotics: textbook.
SPb.: Polytechnic University Publishing house, p. 167.

2. Dubkov, I.S. (2017). Solution of practical problems based on the technology of the Internet of things:
a tutorial. Novosibirsk: NSTU, Lan ELS, p. 80, Lan ELS, https://e.lanbook.com/book/118206

3. Anis, Koubaa. (2019). Robot Operating System - The Complete Reference. (Volume 4).

4. Rashka Sebastian, Mirjalili Wahid. (2019). Python and Machine Learning.
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67. 5.3 PoboToTexHuka

dopma obyyeHus/ npenogaBaHus: Jlekumsa-snsyanusaums. PelueHne akcnepMMeHTanbHbIX 3agad
KOHTaKTHbIe yackl 2 | WuavenayansbHas paboTa (Yachl) | 2
PaspaboTuukm Ovpenko A.A. (HFAY), Capcukees E. K., UceHos C.C. (KATY)

KpaTkoe onucaHune y4yeb6Hon eanHULbI

PaccmatpuBaeTcs npyMeHeHWe MpOMbILLNEHHbIX PODOTOB B CENbCKOM X03AncTBe (Po6oTU3MpPOBaHHbIE
YCTaHOBKU AN OOEHWs, noaTankMeBaTenb KOpMa K KOPMOBOMY CTOMy, po6oT HaBo30yOOopLUMK, pobOoT
cOOPLUMK 1L, NPU HAMOSNbHOM COAEPXaHWUN NTULbI).

O6ocHOBaHME NPUHUMMNOB  OYHKUMOHMPOBaHME poboToTexHunyeckonm cuctembl.  Knaccudukaums
NHOPMALIMOHHBIX YCTPOWCTB, MPUMEHSIEMbIX B poBOTOTEXHUKe. [daTymkm BHELWHen n BHYTPEHHen
nHdpopmaumm. Cuctembl MaIMHHOIO 3PEHUS UX CTPYKTYpa M annapaTHble cpeactea. CTpyKTypa 1 cocTaB
MUKPOMPOLIECCOPHOM  cucTeMbl Ans  obpaboTkm wuHdopmaumu. TunoBble CxeMbl W CNocoObl
NporpaMmMmpoBaHmMs MUKponpoLeccopoB. [pegoxpaHnTenbHbIEe YCTPOWUCTBA M TEXHUKA Ge30macHOCTH npu
paboTe ¢ npombiwneHHbIMK poboTamu. MNpoueaypa 3anycka n noarotoBkn poboTa k pabote. KOcTupoBka u
OaTymMKoB, U NpMBOAOB poboTa.

PacuyeT akoHOMUYeckon 3a(pPEKTUBHOCTU OT BHeApeHWs poboTu3aumm Ha npumepe TEeXHOMOrM4Yeckon
NVHUKN JOEHUS KOPOB.

INlutepatypa/pocTynHble pecypchl Ansi CTYAeHTOB

1. KypbiwkuH, H.I. (2012). OcHosbl pobomomexHuku: y4ebHoe nocobue. Kemeposo: lNaHb 3BC, c.
168. MNonyyeHo m3: https://e.lanbook.com/book/6605

2. Kenbgpiwes, O.A. (2018). PobomomexHUKa 8 UHXEHEPHbIX U (hU3UHECKUX rpoekma: y4ebHoe
rnocobue. masoB: JlaHb 3BC, c. 84. lNMony4yeHo un3: https://e.lanbook.com/book/115081

3. Tonmaués, C.I. (2017). OcHoebl uUcKycCcmeeHHO20 uHmesnnekma: y4yebHoe nocobue. CaHKT-
MeTepbypr: Nanb OBC, c. 132. NMony4yeHo un3: https://e.lanbook.com/book/121872

HdononHutenbHble pecypcbl ANA npenofasaTenen

1. CrankeBuy, JL.A. (2012). UckyccmeeHHbIl  UHMernieKm U UCKYCCMEEHHbIU  pa3ym
8 pobomomexHuke: y4eb. nocobue. CI106.: N3g-Bo MNonutexH. yH-Ta, c. 167.

2. [y6kos, WN.C. (2017). PeweHue npakmu4eckux 3aday Ha 6aze mexHosoauu UuHmepHema seujel:
yyebHoe nocobue. Hosocubupck: HITY, Jlawb 3BC, <c¢. 80. TllonyyeHo wu3;
https://e.lanbook.com/book/118206

3. Anuc, Koyba. (2019). OnepayuoHHast cucmema poboma. lNonHkil cripagoyHuk. (Tom 4).

4. Paweka, CebactbsiH, Mupmpxanunu, Baxua. (2019). Python u mawu+HHoe obydeHue.
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68. 5.4 Artificial Intelligence

Form of study/ teaching: Lecture-visualization. Solving of experimental tasks
Contact hours 2 | Individual work (hours) | 1
Developers A. Didenko (NSAU), A.Serikbaev (KazNARU)

Brief description of the teaching unit

The main areas of application of artificial intelligence in the field of agriculture are considered. Methods for
solving problems of image recognition based on the use of neural networks are given. Classification of
neural networks (by the type of training, setting the weights, input information). Architectures and types of
neural networks. Neuron activation function (threshold, linear, sigmoidal, hyperbolic tangent). Neural
network teaching methods. An introduction to keras and its basic principles. Image classification using
convolutional neural networks in keras. Sequence classification using Istm neural networks. Neural networks
based on tensorflow library.

Substantiation of economic efficiency from the use of artificial intelligence on the example of crop production.

Literature/ available resources for students

1.

Artificial neural networks and applications: textbook. Manual. (2018). Kazan: Kazan Publishing
House. University, p. 121.

Tolmachev, S.G. (2017). Fundamentals of artificial intelligence: a tutorial. St. Petersburg: Lan ELS,
p. 132. Retrieved from: https://e.lanbook.com/book/121872

Rashka, Sebastian, Mirjalili, Wahid. (2019). Python and Machine Learning.

Stankevich, L.A. (2012). Artificial intelligence and artificial intelligence in robotics: textbook. SPb.:
Publishing house of Polytechnic University, p. 167.

Further resources for teachers

o

https://keras.io/api/,

https://keras.io/,
https://www.tensorflow.org/tfx/quide/keras,
https://playground.tensorflow.org/
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69. 5.4 UCKyCCTBEHHbIN UHTENNEKT

dopma obyyeHus/ npenogaBaHuns: Jlekumsa-snsyanusaums. PelueHne akcnepMMeHTanbHbIX 3agad
KOHTaKTHbIe yackl 2 | WuavenayansbHas paboTa (Yachl) | 1
PaspaboTuukm Ovpenko A.A. (HFAY), Cepukbaes A.Y. (KasHAWY)

KpaTkoe onucaHune y4yeb6Hon eanHULbI

PaccmaTpurBalocsi OCHOBHbIE HanpasneHnsi NPUMEHEHWS UICKYCCTBEHHOMO MHTENMNeKTa B 06racTn cenbkoro
xo3smcTBa. [lpuBoasTbecsa cnocobbl peLleHns 3agad pacno3HaBaHUsA M306paXKeHnin Ha OCHOBE NMPUMEHEHUS
HelpoHHbIX ceTen. Knaccudmkaumsa HempoHHbIX ceTen (Mo xapakTepy 06ydYeHuns, Mo TUNYy HaCTPOWKN BECOB,
no TUMy BXOOHOW MHpopMauun). ApXUTEKTYPbI U TUMbl HEMPOHHLIX ceTer. PYHKLUMA akTuBauum HempoHa
(noporoBas, nuHemnHasi, curmomganbHas, runepbonuyeckun TaHreHc). Cnocobbl 0by4yeHWss HEeVpOHHON
cetn. BBegeHune B keras n ero ocHoBHble NpuHUMMbI. Knaccudukaumsa n3obpaxeHun ¢ ucnonb3oBaHneM
CBEPTOYHbIX HEMPOHHbIX ceTel B keras. Knaccudukaums nocnegosatenbHOCTEN C MCMOMb3oBaHWeM Istm
HEMpPOHHbIX ceTel. HelipoHHble ceTn Ha ocHoBe BubnuoTekmn tensorflow.

Ob6ocHoBaHMe 3KOHOMUYECKON 3P EKTUBHOCTM OT MPUMEHEHUSA UCKYCCTBEHHOIO MHTENNEKTA Ha Npumepe
pacTeHneBoaCTBa.

HMTepaTypaIAOCTyngle pecypchbl Ansa ctyaeHToB

1. UckyccmeeHHble HelipoHHbIe cemu U npunoxerusi: y4eb. nocobue. (2018). KasaHb: M3a-Bo KasaH.
yH-Ta, c. 121.

2. Tonmauér C. I'. (2017). OcHoebl uckyccmeeHHO20 uHmesekma: y4ebHoe rnocobue. CaHkm-
lMemepbype, c. 132. Retrieved from: https://e.lanbook.com/book/121872

3. Pawka CebactbsiH, Mupmpxanunu Baxua. (2019). Python u mawuHHoe obydeHue.

4. CraHkeBud, J1.A. (2012). UckyccmeeHHbIl  UHMENNEKmM U UCKYCCMBEHHbIU  pa3ym
8 pobomomexHuke: y4eb. nocobue. Cl16.: N3a-Bo MNonutexH. yH-Ta, c. 167.

HdononHutenbHble pecypcbl ANA npenofasaTenen

https://keras.io/api/,

https://keras.io/,
https://www.tensorflow.org/tfx/quide/keras,
https://playground.tensorflow.org/
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70. 5.5 Autonomous controlled agricultural machinery

Form of study/ teaching: Lecture-visualization. Solving of experimental tasks

Contact hours 2 | Individual work (hours) | 1

Developers V.Tikhonovsky (NSAU), B. Kaliyev (ABKRU), G. Kokieva (ASAU), S. Stepanova
(ASAU)

Brief description of the teaching unit

The study of the basic concepts, definitions, terminology, and automation schemes, the basic principles of
building automatic control systems, and analytical methods. Description of properties of elements and
systems of automatic control. The study of methods of analysis and synthesis of automatic control systems.
Development of the skills of drawing up functional and structural diagrams of automation systems for
agricultural control objects and develop schematic diagrams of automatic control systems.

Literature/ available resources for students

1. Arkhipov, M.V. (2020). Industrial robots: control of manipulative robots: a textbook for universities.
Moscow: lurait Publishing House, p. 170. Retrieved from: https://www.urait.ru/bcode/446646

2. Zhmud, V.A. (2020). Theory of automatic control. Closed systems: textbook for universities.
Moscow: lurait Publishing House, lurait ELS, p. 234. Retrieved from: https://urait.ru/bcode/453946

3. Serebriakov, A.S. (2018). Automation: textbook and practical work for the academic undergraduate
studies. Moscow: lurait Publishing House, lurait ELS, p, 431 p. Retrieved from:
https://urait.ru/bcode/413360

4. Control systems for technological processes and information technology: a textbook for academic
undergraduate studies. (2018). Moscow: lurait Publishing House, lurait ELS, p. 136. Retrieved from:
https://urait.ru/bcode/415984

Further resources for teachers

1. Struzhkin, N.P. (2018). Databases: design. Workshop: a textbook for secondary vocational
education. Moscow: lurait Publishing House, lurait ELS, p. 291. Retrieved from:
https://urait.ru/bcode/424316
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71. 5.5 ABTOHOMHO-ynpaBrsiemasi CeNibCKOXO3ANCTBeHHasA TeXHUKa

dopma oby4eHus/ npenogaBaHus: Jlekuuna-susyanusauyus. PelueHune akcnepmmeHTanbHbIX 3agay

KoHTaKTHbIe yackl 2 | WuavenayansHas paboTa (Yachl) | 1

PaspaboTunku TuxoHosckun B.B. (HFAY), Kanues B.K., (ABKPY), Kokuesa I'".E.
(ArATY), CtenaHoBa C.B. (ATATY)

KpaTkoe onucaHune y4yebHon eanHULbI

O3HaKkoMIieHMEe C OCHOBHbIMW MOHATUSIMMW, OMpeaeneHusMU, TEPMUHONOMMENR, U CXeMaMy aBTOMAaTUKW,
OCHOBHbIMW MPUHLUMNAMW MOCTPOEHUSI CUCTEM aBTOMATUYECKOrO YMpPaBMeHWsl, W aHanMTU4YecKMmmu
MeTo[amu; ONMcaHWsl CBOMUCTB 3MIEMEHTOB M CUCTEM aBTOMAaTMYECKOro YNpaBleHusl; n3ydeHne MeTofoB
aHanuM3a W CWHTe3a CWUCTEM aBTOMATMYECKOrO YNpaBreHusi; BbipaboTka YMeEeHWs COCTaBnsiTh
(byHKUMOHAmNbHbIE U CTPYKTYPHblE CXEeMbl CUCTEM aBTOMATUKU CENbCKOXO3AWCTBEHHBLIX OOBEKTOB
ynpaBneHusi n paspabatbiBaTb NPUHLMNNANBHBIE CXEMbl CUCTEM aBTOMAaTUYECKOTO YNpaBneHus!.

HMTepaTypaIAOCTyngle pecypchbl Ansa ctyaeHToB

1. Apxunoe, M.B. (2020). lNpombiwneHHbie pobombl: yripasneHue MaHunyassyuoHHbIMU pobomamu:
y4yebHoe nocobue O0nsa 8y3os. Mockea: WspgatenbctBo tOpant, c¢. 170. [MonyyeHo wus:
https://www.urait.ru/bcode/446646

2. Xwmygp, B.A. (2020). Teopuss asmomamu4ecKo20 yrpaesrneHusi. 3aMKHymble cucmeMsi: y4ebHoe
nocobue 0Ons eysos. Mocksa: WspgatenbctBo HOpant, c¢. 234. [lonyyeHo u3:
https://urait.ru/bcode/453946

3. Cepebpsko, A.C. (2018). Asmomamuka: y4ebHUK U rpakmukym Onsi akalemu4yecKozo
bakanaspuama. Mocksa: M3paTenbcTBO OpanT, c. 431. MonyyeHo na:
https://urait.ru/bcode/413360

4. Cucmembl yrpasneHusi MexHOI02u4eckKuUMuU rpoyeccamu U UHGOPMaUUOHHbIE MEXHOI02UU:
y4ebHoe nocobue 0na akademudeckozo bakanaspuama. (2018). Mockea: M3gatenscteo HOpanT,
c. 136. MNonyyeHo un3: https://urait.ru/bcode/415984

AononHutenbHbIe pecypcbl ANA npenoaasaTenen

1. CrpyxkuH, H.IN. (2018). basbi daHHbIX: npoekmuposaHue. pakmukym: yyebHoe rnocobue dOns
cpedHez0 npogheccuoHanbHo20 obpasosaHusi. Mockea: N3gatenbctBo KOpanT, ¢. 291. MNonyyeHo
u3: https://urait.ru/bcode/424316
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Literature — overall list

1.

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.
20.
21.
22.

Galanakis, Charis M. (2018). Sustainable food systems from agriculture to industry. Improving
production and processing. London: Academic Press an imprint of Elsevier. Retrieved from:
http://search.ebscohost.com/login.aspx?direct=true&scope=site&db=nlebk&AN=1566711
Farooq, M., Pisante, M. (2019). Innovations in Sustainable Agriculture. Springer International
Publishing.

Marta-Costa, A.A., Soares, Da S., Emiliana, L.D.G. (2013). Methods and Procedures for
Building Sustainable Farming Systems. Application in the European Context. Dordrecht:
Springer. Retrieved from: http://dx.doi.org/10.1007/978-94-007-5003-6

Korsunova, T.M. (2019). Sustainable Agriculture. St. Petersburg: Lan, p. 132. Retrieved from:
https://e.lanbook.com/book/113920

Truflyak, E.V. (2019). Monitoring and forecasting in the field of digital agriculture following the
results of 2018. Krasnodar, p. 100.

Promoting sustainable agriculture and rural development — Rome. (1996). FAO.
Ramdinthara, 1.Z., Shanthi, P.B. (2020). Issues and Challenges in Smart Farming for
Sustainable Agriculture. Modern Techniques for Agricultural Disease Management and Crop
Yield Prediction. New York: IGI Global, Bd. 47. (Advances in Environmental Engineering and
Green Technologies), pp. 1-22.

Altieri, M., Nicholls, C., Montalba, R. (2017). Technological Approaches to Sustainable
Agriculture at a Crossroads: An Agroecological Perspective. Sustainability, No. 9 (3), p. 349.
DOI: 10.3390/su9030349

Sarker, Md.N.I., Wu, M.A., Monirul, M.G., Islam, Md.S. (2019). Role of climate smatrt
agriculture in promoting sustainable agriculture: a systematic literature review. IJARGE, No.
15 (4), p. 323. DOI: 10.1504/1JARGE.2019.104199.

Zhang, Qin. (2016). Precision agriculture technology for crop farming. Boca Raton, London,
New York: CRC Press Taylor & Francis Group.

Oliver, M.A. (2010). Geostatistical Applications for Precision Agriculture. Dordrecht: Springer
Science+Business Media B.V. Retrieved from: http://dx.doi.org/10.1007/978-90-481-9133-8
Digitalisation Agricultural Complex and the Russian. (2018). Ministry of Agriculture of the
Russian Federation.

Truflyak, E.V. (2019). Precision farming. St. Petersburg: Lan, p. 376. Retrieved from:
https://e.lanbook.com/book/122186

Fedorenko, V.F. (2017). Smart systems in agriculture. Moscow: Rosinformagroteh Publ., p.
159 p. https://lib.rucont.ru/efd/653956 .

Ahmad, L., Mahdi, S.S. (2018). Satellite Farming. An Information and Technology Based
Agriculture. Springer International Publishing. Retrieved from: http://dx.doi.org/10.1007/978-3-
030-03448-1

Noack, P.O. (2019). Precision Farming — Smart Farming — Digital Farming. Grundlagen und
Anwendungsfelder. Berlin, Offenbach: Wichmann.

Tom, M.M. (1997). Machine Learning.

Rachel Schutt & Cathy O'Neil. (2013). Doing Data Science. Straight Talk from the

Bernard Marr n Matt Ward. (2019). Artificial Intelligence in Practice.

Lesmeister, C. (2017). Mastering Machine Learning with R, 2nd Edition.

Kalichkin, V.K. (2018). Agronomic geoinformation systems. Novosibirsk, p. 347.

Yenina, E. (2015). Scientific support of agro-industrial complex management. Moscow:
Academic project, p. 368.
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24.
25.

26.
27.

28.
29.
30.
31.

32.
33.

Workshop on precision farming. St. Petersburg: Lan, p. 224. Retrieved from:
https://e.lanbook.com/book/65047

Kiriushin, V.I. (2015). Agrotechnology. St. Petersburg: Lan, p. 464. Retrieved from:
https://e.lanbook.com/book/64331

Murtazaeva, R.N. (2018). Innovative development of the agro-industrial complex. Volgograd:
SAU, p. 164. Retrieved from: https://e.lanbook.com/book/112341

Trufliak, E.V. (2016). Mapping yield. Krasnodar: KubSAU, p. 13.

Trufliak, E.V. (2017). Precision farming technical support. Laboratory workshop. St.
Petersburg: Lan, p. 172. Retrieved from: https://e.lanbook.com/book/92956

Kuryshkin, N.P. (2012). Fundamentals of robotics, Kemerovo, p. 168. Retrieved from:
https://e.lanbook.com/book/66050

Keldyshev, D.A. (2018). Robotics in engineering and physical projects, p. 84. Retrieved from:
https://e.lanbook.com/book/115081

Tolmachev, S.G. (2017). Fundamentals of artificial intelligence. St. Petersburg, p. 132.
Retrieved from: https://e.lanbook.com/book/121872

Dubkov, I.S. (2017). Practical tasks on the basis of internet of things. Novosibirsk, p. 80.
Retrieved from: https://e.lanbook.com/book/118206

Anis, Koubaa. (2019). Robot Operating System - The Complete Reference. (Volume 4).
Rashka, S., Mirdzhalili, V. (2019). Python and machine learning.
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Jlntepartypa - oGWMKN CNUCOK

1.

10.

11.

12.

13.

14.

15.

16.

17.

Mananakuc, K.M. (2018). Ycmodudussie ripodogosibCmeeHHbIe cucmeMbl Om CeflbCKO20
xossticmaa 0o ripombiwneHHocmu. CosepuieHcmaogaHue npouzeodcmea u nepepabomeku.
NorpoH. Mony4yeHo un3:
http://search.ebscohost.com/login.aspx?direct=true&scope=site&db=nlebk&AN=1566711.

dapyk, M., MNMusante, M. (2019). MHHOBayUU 8 ycmOUYUBOM CEfIbCKOM X03siticmee. 1-e nag.
Springer International Publishing.

Mapta-KocTta, A.A., Coapec, C., Omunuana, J1.[1.I'. (2013). MemodsI u npouedypsbi 0518 co30aHusi
ycmou4dusebix cucmem 3emedenus. [NpumeHeHue 8 egporelckoM KoHmekcme. Iony4yeHo 1a:
http://dx.doi.org/10.1007/978-94-007-5003-6

KopcyHoBa, T.M., MimeckeHoBa, 3.I". (2019). Ycmou4yusoe cenbckoe x035tcmeo [ONeKTPOHHbIN
pecypc]: yuebHoe nocobue. CaHkT-lNeTepbypr: JlaHb, c. 132. MNMony4eHo u3:
https://e.lanbook.com/book/113920

KuptowmH, B.W. (2015). ArpotexHonorun: ydebHunk. CankT-INMNetepbypr: JlaHb, c. 464. Nony4yeHo
u3: https://e.lanbook.com/book/64331

Tpydnsik, E.B. (2019). MoHumopuHe u npoeHo3uposaHue 8 obriacmu Uugpo8o2o CesibCKo20
xossaticmea o umoeaam 2018 e. KpacHogap: Ky6lrAY, c. 100.

Coleticmeue ycmol4yugoMy pa3gumuio CeslbCKO20 x035licmea U CefibCKUX palioHos - Pum.
(1996). ®AO.

PamgnHTtxapa, L1.3., WanTn, P.B. (2020). Boripocs! u npobnems! ymHO20 3emnedenus Ons
ycmouUiHueoe0 cesibCKkoz20o xo3sticmea. CogpemeHHbie Memodbl 60pbbbi ¢
Ce/1bCKOX03AUCMBeHHbIMU 60/1e3HAMU U MPO2HO3UPO8aHUSs ypoxalHocmu
cernbcKkoxossiticmeeHHbix Kynbmyp. New York: IGI Global, Bd. 47 (Advances in Environmental
Engineering and Green Technologies), c. 1-22.

Antuepwn, M., Hukonnc, K., MoHTans6a, P. (2017). TexHonormyeckme NoAxXoAbl K yCTONYMBOMY
CernbCKOMY XO3ANCTBY Ha nepenyTbe: Arpoakonornyeckas nepcnektuea. Yemodyueoe passumue,
Ne 9 (3), c. 349. DOI: 10.3390/su9030349.

Capkep, H.W., By, M., Anam, I".M., Vicnam, C. (2019). Ponb knMMmaTuyecKkn yMHOro cernbcKoro
X03ANCTBa B NPOABWXKEHMN YCTONYMBOIO CENBbCKOrO XO3SAWCTBA: CUCTEMaTUYECKUA 0630p
nutepaTypbl. IJARG, Ne 15 (4), c. 323. DOI: 10.1504/IJARGE.2019.104199.

lpozpamma rno pazgumuro azpornpoMbiuIeHHOo20 Komrnekca 8 PK Ha 2013-2020 200kbi
«AzpobusHec — 2020». (2013). MNMocTtaHosneHue lMNMpasutenscrea PK ot 18.02.2013 r.

lMpozpamma passumusi azpornpoMbIuIIeHHO20 Komrnekca Poccutickolt ®edepavuu. (2018).
MWHUCTEPCTBO CENBCKOrO XO35UCTBA.

UWxaH, UuHb. (2016). TexHonoeuss mo4yHo20 3emnedesnusi 0nsi 8030e/1bi8aHUs
cenbcKoxo3saticmeeHHbIX Kynbmyp. Boka-PaTtoH, JlonaoH, Helo-Mopk: CRC Press Taylor & Francis
Group.

Axmap, J1., Maxaun, C.C. (2018). CnymHukosoe 3emrnedenue. Cenbckoe X03ANCTBO HA OCHOBE
nHpopmaumm n TexHonorun. MNonydeHo u3: http://dx.doi.org/10.1007/978-3-030-03448-1.
Onueep, M.A. (2010). N'eocmamucmudeckue rnpunoxeHusi dnss mo4yHoeo 3emnedenus. Springer
Sci-ence+Business Media B.V. MNMony4yeHo n3: http://dx.doi.org/10.1007/978-90-481-9133-8.
Lugpposusayus AllK u Poccus. (2018). MuHUCTEepCTBO cenbckoro xosanctaa Poccuiickon
depepayun.

Tpydnsk, E.B. (2019). TouHoe 3emnedenue. y4eb. nocobue. Cl6.: MNaHb, c. 376. MNony4yeHo n3:
https://e.lanbook.com/book/122186
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