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TEACHING MATERIALS:SCIENCE+EDUCATION

1. During the preparation and I mpl eme
Agricultureo has tr aiowmdrtagriculeuce. t o t he
2. Thanks to the NCOPA project, our research has moved from the level of
Precision Agriculture in particular, to the level of Sustainable Land Use
Development in general.

3. We are very grateful to our EU colleagues for the knowledge,
instruments, equipment and methodology received during the
implementation of the NICOPA project.
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Implementing of the developed new courses within the

project

The university has implemented the following activities:
WP1.:

Agreement on instructional strategy and guidelines for BA/MSc curricula design including the use of
new Educational Technologies

It was agreed to update the following modules:  Environmental aspects of precision agriculture
Precision farming basics (BSc) (MSc)

Physics and soil chemistry (BSc) 4 teaching staff involved in the new courses
development.

It was agreed to develop the following new

modules:

Satellite Navigation Systems (MSc)

Innovative technologies for the production of

livestock products (MSc)

Management and decision making in precision

agriculture(MSc)



Implementing of the developed new courses within the project

A 2.1 Prepare a set of n davebrenaeptedat theiinstitutional level and

transferable modules inclusive innovative allowed to publish.

teaching/ learning facilities; develop syllabi; 2.2 Prepare a set of documentation for PAL
adopt new curricula and modules on and VCR; purchase the equipment incl.
institutional /accredit on national level software; install the equipment

The courses Satellite Navigation Systems (MSc) Documentation of PASO have been approved
Innovative technologies for the production of (uploaded to the Google Drive). A list of
livestock products (MSc) equipment has been approved. Tender
Management and decision making in precision announcement have been posted, and winner
agriculture(MSc) company selected. Agreement on EQ purchase
Environmental aspects of precision agriculture have been signed.

(MSc)



Updated Courses
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New Courses

Students have access |
to this platform, they
have a personal login
and password.

Teachers leading this
discipline post
teaching materials
for the course on the

internal platform of
the umiversity.
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platform, each of
them has their own
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new cour ses)
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Quality Assurance Plan/Strategy
WP3 - Quality Control

Recommendations for quality assessment of implementation
of new and modernized curricula modules



Activities completed between November 2019 and May 2020

WP3 Quality control

1. The courses are accredited in accordance with the current university
regulations.

2. Feedback and recommendations were received from universities of the
Republic of Kazakhstan and employers: L.N. Gumilyov ENU, Astana IT
University, M.Kozybayev NKSU, JSC "NC Kazakhstan Gharysh Sapary", LLP
"Zharkyn SK" (SKQO), NJSC "State Corporation" Government for Citizens "Nur-
Sultan," Department of Survey, Monitoring of Lands and Lab. Research ", LLP"
SHP Dulat ", Republican Chamber of Kazakhstan white-headed breed




Activities completed between November 2019 and May 2020

WP3 Quality Control
3. The study programs are approved in the following order: reviewed by
the quality group of the EU Erasmus + NICOPA project; at a meeting of
the department; at the Methodological Bureau of the Faculty; on August
26, 2020 it will be approved by the Scientific and Methodological Council
of the University.

4. The accreditation process is carried out in accordance with ESG 2015
(Standards and Guidelines for Quality Assurance in the European Higher
Education Area) 100%, because universities of Kazakhstan have been
studying in the framework of the Bologna Process since March 2010,




Activities completed between November 2019 and May 2020

WP3 Quality Control
3. The study programs are approved in the following order: reviewed by
the quality group of the EU Erasmus + NICOPA project; at a meeting of
the department; at the Methodological Bureau of the Faculty; on August
26, 2020 it will be approved by the Scientific and Methodological Council
of the University.

4. The accreditation process is carried out in accordance with ESG 2015
(Standards and Guidelines for Quality Assurance in the European Higher
Education Area) 100%, because universities of Kazakhstan have been
studying in the framework of the Bologna Process since March 2010,




Activities completed between November 2019 and May 2020

The list of potential experts:

1. JSC «National ComparfgaryshSapary (Kazakhstan Space Trip);
2. Federal Scientifid\groengineeringenter AllRussian Institute of
Mechanization (AUIM), Moscow, Russia;

3 . L IN&dardvskoye Asakarovkadistrict, Karaganda region

4 . LAGrBfirmiTNK;

5. hNeaza&dkhstan experimental farm st at

6.National team of experts on higher education reform in Kazakhstan;




QUALITY ASSURANCE OF THE NEW COURSES

Course title

Satellite Navigation Systems (Master's degree,
2 courses, Educational program "Precision farming")

Innovative technologies for the production of livestock products (Master's degree,
1 course, Educational program "Selection and reproduction of animals")

Management and decision making in precision agriculture
(Master's degree, 1 course, Educational program "Precision farming")

Environmental aspects of precision agriculture
(Master's degree, 1 course, Educational program "Agroecology")

Peer reviewers (name, position, organization)

Mansurova M.E.- Chairman of the National
Team of Higher Education Reform Experts in
Kazakhstan, the Head of the Department of
Artificial Intelligence and Big Data, Al-Farabi
Kazakh National University

- Bayazitova K.N.- the Head of Food Safety
Department of Agrotechnological Faculty of
M. Kozybayev North Kazakhstan University

Pluzhnik D.P.- Deputy Chairman of
Agroholding i A k m-Benileso .

- Zvyagin G.A.- the Head of the Department
of Surveys, Land Monitoring and Laboratory
Research of the branch of NJSC "State
Corporation" Government for Citizens;

Eginbayeva A.E.- Associate Professor of the
Department of Physical and Economic
Geography, L.N. Guymilev Eurasia National
University



Implementation of the developed courses in the 2020-
2021 academic year

ACCREDITATION OF COURSES

PROCEDURE FOR ACCREDITATION OF COURSES
(DISCIPLINES)
1.Applying for accreditation
2. Formation of an expert commission
3. Providing EMCD (educational
complex of disciplines) for examination
4.Examination of EMCD (obtaining expert opinions
from external experts, employers and the academic
committee)

methodological

The courses are accredited in accordance with
the current university regulations. Feedback and
recommendations were received from
universities of the Republic of Kazakhstan and
employers: L.N. Gumilyov ENU, Astana IT
University, M.Kozybayev NKSU, JSC "NC
Kazakhstan Gharysh Sapary”, LLP "Zharkyn
SK" (SKO), NJSC "State Corporation”
Government for Citizens "Nur-Sultan,"
Department of Survey, Monitoring of Lands and
Lab. Research ", LLP" SHP Dulat ", Republican
Chamber of Kazakhstan white-headed breed




Implementation of the developed courses in the 2020-

2021 academic year

PROCEDURE OF APPROVING PROGRAMS

PROCEDURE FOR ACCREDITATION OF COURSES | The study programs are approved in the
(DISCIPLINES) following order: reviewed by the quality group of
the EU Erasmus + NICOPA project; at a
4. E X p e ofin®is meeting of the department; at the
5. Decision on accreditation (if positive - certification of ~ Methodological Bureau of the Faculty; on August
the discipline and inclusion in the register of 26, 2020 it will be approved by the Scientific and

accredited disciplines, if negative - return for  Methodological Council of the University.
revision of EMCD based on the results of the 4. The accreditation process is carried out in
examination accordance with ESG 2015 (Standards and
Guidelines for Quality Assurance in the
European Higher Education Area) 100%,
because universities of Kazakhstan have been
studying in the framework of the Bologna

Process since March 2010.




Implementation of the developed courses in the 2020-2021
academic year

EPAPrecisi onMaat emr 6 g dd/EQ credies

Academic year,

Core Cu.rrl.cula/ Proposepl module Ngmper of year of study, Name of the discipline
within NICOPA project credits in ECTS trimestr (term)
Remote Sensing and Application of Earth and 5 1 year, GIS and remote sensing
Environment related PA/ 1 trimestr technology in agriculture
Web technologies (AgroSDI, Geo-portals, Geo- 9 1 year, Technical support of
services,Geo-analytical systems) (5+4) 1,2 trimestr technological processes in

Yield sensorsfor Precision Agriculture
Intensive course to leverage acceptance of the
new technologies "in-f i el d o

the precision farming system




Implementation of the developed courses in the 2020-2021
academic year

EPAPreci si onMaat @edgieg ¢11/120 credits

Core Curricula/ Proposed module
within NICOPA project

Number of Academic year,
credits in year of study, Name of the discipline

Using of SENTINEL 42-3 imagery for
agricultural field monitoring/

ECTS trimestr (term)
5 2 y¥s.6d Digital technologies in crop
4 def a(dd ¢gmduction

Basic of Precision agriculture d characteristics,

technologies, economic efficiency, optimal use
of resources

Application of Precision Agriculture for crops
growing

5 2 year, 4 trimestr Cropping systems and crop
2021-2022 academic production
year




Implementation of the developed courses in the 2020-2021
academic year

EPAPreci si onMaat @edgieg ¢tl1 /120 credits

Core Curricula/ Proposed module
within NICOPA project

Number of Academic year,
credits in year of study, Name of the discipline

ECTS trimestr (term)

Optimizing computer vision algorithms and 4 1 year, Digital technologies in crop
real-time implementations 2 trimestr production
Soil physical properties and its measurement 10 1 year, Soil physics and chemistry
1 trimestr (5),
Agrosoil Sciencg5)
Management and Decision Making in Precision 3 1 year, Management and decision
Agriculture 2 trimestr making in precision

agriculture




Implementation of the developed courses in the 2020-2021
academic year

EPnSel ection and reproduction of agr.
8 credits

Number of Academic year,

Core Cgrrl.cula/ Proposgd module credits in year of study, Name of the discipline
within NICOPA project ECTS trimestr (term)

Innovative technologies for the 1 year,
production of livestock products 1,2 trimestr

EPAiFeed and ,Maeteng@é6 8bredits e e

Number of Academic year,

core qun.cula/ Proposegl moduie credits in year of study, Name of the discipline
within NICOPA project ECTS trimestr (term)

Innovative technologies for the 1 year,
production of livestock products 1,2 trimestr




Implementation of the developed courses in the 2020-2021
academic year

EP Agrochemistryand Soi | ,BachebnDegrée, 5 credits

Number of Academic year,
credits in year of study, Name of the discipline
ECTS trimestr (term)

Soil physical properties and its 3 year,
measurement 1 trimestr

Core Curricula/ Proposed module
within NICOPA project

EP i Agr o,Bacheyoo Degree, 5 credits

Number of Academic year,

credits in year of study, Name of the discipline
ECTS trimestr (term)

Feed Production 3 year,

1 trimestr

Core Curricula/ Proposed module
within NICOPA project




CRITERIA IN DEVELOPMENT OF CURRICULA
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Quality indicators

Which quality indicators have you chosen for the peer review template?

1. Balance of studentods workload: theory, practica

in a company, testing system

2. Application of ECTS by developing new modules/courses/curricula or modernizing the old ones

3. Usage of information about the latest (up to 5 years old) results of scientific research of foreign
scientists in teaching materials

4. Usage of the university online educational platform during the educational process

5. Ability of students to influence the educational content or process. For instance, ability of students to
choose a topic of reporting or practical works, to attend elective modules/courses.

6. Correspondence to the national norms (standards) of education

7. Consideration of a new module by the university council of experts with the participation of potential

employers (chair meeting, meeting of educational council)



Peer-review, main conclusions

A In order to meet the needs of the stakeholders in the field of precision
agriculture, the have been modernized existing curricula and developed new
modules using GNSS, Remote Sensing and GIS technologies in compliance
with the principles of the Bologna Process.

A The developed new and innovative courses are focused on the application of
remote sensing techniques and skills for getting information from imagery and
ability to solve complex tasks based on remote sensing in the field of precision
agriculture. In the courses authors more focused on topics, like using of
modern smart technologies in the field of GNSS, Geographic Information
System, Big data, Digital Image Processing, Application of Remote Sensing in
Natural resource management.

A In general, by authors have been analyzed and implemented foreign
experience this area in education system of KATU to develop the professional
activities of graduates that meet the requirements of employers.



EXAMPLE OF QUESTIONAI
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Viposens - baxaragpuam
Yiamaembtii cIyIeHT, pockm Bac 0TBeTHIL Ha HECKOULKO BUNpOCOB:

¥xaxute Baury Th A

1. Kakoe 13 npNBCACHHBIX HIAKC NOHATHIE Bay sHakomo:
TOuHOE FeMTeEIHe
W/ TOUHOR CeNLCROR XOTAACTHO
17 TeonHhOPMALHMONIILIE CHCTEMbE
MCTANINONTIOE SOIAMPOBAHKE 3CMIH
= PAHONABHIAIMONNLIE CHCTEMBI

Ecau Bui ne suaxosot ¢ ip i K 6onpocy Ned

[0AE3HD JIM BHCAPCHAC TOYHOIO CEABCKOID  XOMMACTRA B I@STEIRHOCTh
arpoopmuposania?

T

3

. BbJ 3aHHTEPECOBAHEI B H3YYEIHH TOYIOTO CEIBCKOro Xo3aicTEa?
i

4

. Bui capnnanu o peanisaunn 8 KasATY uv. C.Celipynmna MexIyHapoIHOro
MPOEKTa MO TOMIIOMY CeTLCKOMY X0isiteTay?

s

ITOT NPOCKT WM Hay A0BATEbCKMI?
A& HET

6. 3HakoMa 1 Bam abGGpepHaTypa MeKIYHAPOIHOr0 0GPA3OBATCIBHOIO POCKTA
NICOPA? %)

BJATOJAPHM BAC 3A YYACTHE B OIPOCE!

" NICOPA

Co-funded oy the
Erasmus+ Programme
of the Europesn Union

Vporens - Maructparypa
VBarkaeMLIil Maruer pant, npocum Bac orseTnTL 12 HECKOILKO RONPOCOB:

Ykanute Baury cnenmansiocts ettty 6 c0d oo

1

. 3HaeTe 1 BBl OTTHYHA MeK,

W TOUHBIM A w?

- HET

. 3naeTe u Bot CYIIHOCTE TOYHOTO 3eMIeIeTHAT
JIA “HIET

3. Kak Bbl yMaeTe, OHATHS «TOYHOR CeIILCKOE XOMICTRON H «TOYHOE 3eMTenenten
210 O1HO # ToKe?

¥ 1A ~HET
4. Orauyaete 11 Bhi BHAL PATHONABHIALHOENLIX cHETEM?

VA HET
5. Otanuaere 11 Bl UL ARCTAIMONNIONO 30iMponanis 3emMan?

\ AA

6. Mowere sin Bbl OUIMYHTL ICOMHDOPMALMOHHYIO CHCTEMY O1 HH(PACTPYKTYPHI

HPUCTPAHCTBEHHBIX JAHHBI)
J AA HET

<4

. 3HaKOMBI 11 BbI ¢ NOHATHEM HH(PACTPYKTYPA POCTPAHCTECHHBIX AAHHbIX?
aA HET

15

. Mowere i B oTmnuant, AT 07 1He ?
NJIA HET

. BaM 3HAKOMO NOHATHE MPOCTPAHCTBEININIE TaHHEE?
VA

©

IET

10 Xorenn Gu Bul c1ath cleuMalicton B 05/1acti TOUHOO cenLekoro xossiicTaa?

11, Ber capmann o peaitnsauun 8 KasATY um. C.Celidyannna memaynapoanoro
NPORKTA 10 TOWHOMY GellucKomy XousficTsy?
NOIA HET
12, 3uakoma s Bam P ypa MexIyHap: 0 obp HOI'O HPOeKTA
NICOPA? /
VIA HET

BJATOAAPHUM BAC 3A YYACTHE B OIIPOCE!

Counded by the

it Froga ) NICOPA

! the European Union

Yposens — Ipenosasaress

aBATENL, Hpochy Bac o1se:

I 12 HECKOABKO

&
Vxakute 001acTh Balmx nayuHBIX HCCICUOBURNI ALyl L0 ey

f'zz,éeflt"fpfx‘u Lewnea Vs Liny
1. Kax Bel aynmiere. renpense indpoBpiX “TexHOnOrnil B CelbCKoe Xo3siicTBO

TIOBEICHT (G (eKTHBHOCTE padoTer arpapren?

HET

Kak Bel aymaere. BHEIpEHHE TOWHORO CeBCKOTO  XOIMACTBA  HMeeT
MUCCKYHO UCHHOCT IS arpapHes?

(W HET
3. Bul 1akovut ¢ 0CHOBITLIMH DTEMEITaMI TOYHOTD Jemnenenia?

4. Bul aKoMui ¢ mm%ﬂl}i\n TEXHONOTMAMH TOMIIONO 3eMIeaAeHA?

5. Bl 3HAKOMEI ¢ KTHOUCBBIMM TCXHOTOTHAMH TOHEOIO CCALCKOLO XOSATCTRS"
\,IIA; i

6. Bbi 10708b1 paspalorats Mo/y:1b KYPCa 110 HCMENTaM TOYHOTO 3eMIeeTna?
JA ( HETY

7. Bl roTOBbI paspaGoTaTh H NPENOAARATE KYPC NOCHETENE TOYHOLO seMieaeiis?
JA QLT

e
8. Bbl rotosel paspaGotats it NPENoaBarh KYPC MO CHCTCME TOMHOTO CEABCKORO
xo3siicTna?

AA
9. But casmamn o peamawan b KasATY nv. C.Célid
TIPOEKTA 110 TOWHOMY CENBCKOMY X03aHicTBY?

HHA MEAILYHAPOIHOIO

,\,.l Y HET
10. Boi xot1¢:n Gbl NPUEATE YH4CTHE B MEK LY HAPOAHOM 00PaI0BATCALHOM MPOSKTE
110 TOIOMY CETLEKOMY XO3ATCTRY?

@-}; HET

11. 3aaKoma /i1 Bam ab0peBHalypa MEKIYHAPOIHOIO 00Pa30BATEILIONO MPOEeKTa
NICOPA? s
L-l}. HET

BJIATOJAPHM BAC 3A YYACTHE B OLIPOCE!



ANALYSIS OF ANSWERS

Obuwee KoAWuecTeo oTeeToE: (119 yenoeek)

119
Aa HeT [ E] Het

2 eonpoc 106 13 59,08 10,92

3 eonpoc a7 32 73,11 ZR,89

4 eonpoc 73 46 51,34 38,660 I .I

5 eonpoc a7 32 73,11 ZR,89

6 eonpoc 29 g0 24,37 75,63

100,00 1. Kaxoe H3 IIpHE e/leHHBIX HIDKe [TOHATHH B aM 3HAKOMBL
90,00 89,08 0O TOYHOE ZerTeneniie
O TOYHOE CENBbCKOE X03AHCTRO
80,00 7 73,11 73,11 3,63
: ' O e oHHPOPMALEOHHEIE CHCTEMEI
0,00 7 61,31 O JHCTAHIHOHHOE 30HAHP OBaHHE 3eMITH
60,00 - 0O paJHOHABHIAIHOHHbBIE CHCTEMEI
50,00 - W Eomt Byt He JHAROME © NPUSEOSHHEMI ROHTMUIMY nepe%@me K sonpocy o4
8,66 2. TlomesHO NH BHEAPEHHE TOYHOIO CETbCKOI0 XO3MHCIBEA B JIEATEIBHOCTH
40,00 - et arpo)OpMHPOBAHHH?
30,00 - 6.89 3. BrI zaHHTepecOBaHEI B HIVY€HHH TOYHOTO CETbCKOro XO3HCTRAT
20,00 - 4. BHI CJBIIATH 0 peamzaliiH B KazATY uM C.CeliwniHa MekIyHapo HOIO
10.00 0,92 MIPOEKTa M0 TOYHOMY CelbCKOMY XO035HCTBY?
' 5. BTOT IIpoeKT 00pazoBaTelbHBI H HAyIHO-HCCIe 0B aTEIBCKHI T
0,00 - ' ' ' ' 6. 3HaxkoMa 1H Bam a00peRHATYPY MeXKI¥HAPOJHOIO 00pazoRaTelbHOTO IPOEKT:
2 Bonpoc deonpoc de0npoc S eonpoc 6 BONPOC NICOPA?




Title of the
materials

Satellite
Navigation
Systems

Innovative
technologies for
the production
of livestock
product
Management
and decision
making in
precision
agriculture
Environmental
aspects of
precision
agriculture
Precision
farming basics

TEACHING MATERIALS

Type (manuals/text
books/methodologic
al
recommendations)

Educational and
methodological
complex of the

discipline
Educational and
methodological
complex of the
discipline

Educational and
methodological
complex of the
discipline

Educational and
methodological
complex of the
discipline

Textbook, Educational
and methodological
complex of the
discipline

TEACHING MATERIALS
Short description

Educationaland methodologicalcomplex of the discipline includesa descriptionof each
module,includingpublishedecturesandpracticalmaterials Therearealsoself-testquestions
andalist of references

Educationaland methodologicalcomplex of the discipline includesa descriptionof each
module,includingpublishedlecturesandpracticalmaterials Therearealsoself-testquestions
andalist of references

Educationaland methodologicalcomplex of the discipline includesa descriptionof each
module,includingpublishedecturesandpracticalmaterials Therearealsoself-testquestions
andalist of references

Educationaland methodologicalcomplex of the discipline includesa descriptionof each
module,includingpublishedecturesandpracticalmaterials Therearealsoself-testquestions
andalist of references

Educationaland methodologicalcomplex of the discipline includesa descriptionof each
module,includingpublishedlecturesandpracticalmaterials Therearealsoself-testquestions
anda list of reference§he textbookincludesall the basicconceptsof precisionfarming, as

well astheresultsof our own researchthe experienceof moderncompanieghatareinvolved

in the precisionfarmingsystem

Estimated date of the
development of the digital
versions-drafts (.doc files)

September 2021

September 2021

September 2021

September 2021

September 2021



TEACHING MATERIALS: Agroecological foundations of
organizing sustainable agricultural landscapes: monograph,

ArporIconOrnIecKmne
OCHOBM
OPrarMuiayuvmn
YCTOMNMB BiX

S PONIMAOPTON




TEACHING MATERIALS

Compiled textbook "Precision Agriculture" in two v_olumes. |
It was published under the stamp of the Ministry of Education and Science o_f the Republic of
Kazakhstan, which is the highest form of recognition of the value of labor in Kazakhstan

e\ OJIMNBEKH Onrapbex Oninbexyant (ALIPBEKI

Co-funded by the
Erasmus+ Programme
of the European Union

NIcora

Onggarbek Alipbekuly), yuensii ArpOHOM: 1104BOBE/I-
ArPOXHMHK, JIOKTOp GHONOrHYeCKHX HayK, npogeccop
Guonorun, akajgemuk MAUH u KasHAEH PK, unen
Mexynap 0cot03a o8 (I i
Union of Radi logy), Jlyuwmit
BY3a, crunennuar Mesxaynaponsoii nporpammst
«Eouau.lal(»,cckoopnuna‘rop H aKajeMuyeckuii
P npoexra E| 0
coio3a Epasmyc+ - New and Innovative Courses for
Precision Agriculture NICOPA. Astop Gosee 150

& -
Co-funded by the =
Erasmus+ Programme aedas
of the European Union -

NICOPA

Auinbexn 0.9., Aumnbexosa Y.A.

Aaindexn 0.9., Aunndexona Y.A.

1y BKJLIOYAs J\BE uugexc Xupum 3,
Toq Ho E B pa deccopa 0.9. O KasATY um. C.Ceiidynnna
q HOE BUEPBBIC CTAJI IPAHTXOAACPOM 0GPazoBATE/ILHOO ripoexta Espornedickoro coosa
T Epasmyct - NICOPA, a asrop «Hay H

05[)8300370"5!!0!‘0 UCHTPa TOYHOIO CENLCKOro XOE!iCTB&», ueian KoTOporo
HNPOABHXKEHHE NOCTHKEHMH TOYHOIO CENbCKOro xo3siictea (TCX) B

ArpONPOMBILLIEHHBIH KOMILIEKC Ha HayYHOH OCHOBe.

o
Takke ox pom Pecity K 8 obuacty pasy [
Xo3ﬂ MCT BHE/penHa cucremst TCX B fesTeNIbHOCTL arpapbix NPEeANpUATHI, HA OCHOBe

HHTEIrpHPOBAHHOrO MCHOJbL3OBAHUS MPHEMYUECTB TPAAHLHOHHLIX M
d 9. Ouil

CEJIbCKOE
XO34AUCTBO

d . Ilpr 3toM, npodeccop O TCX
T oM l ] paccMarpuBacT kak ouH U3 Gu3Hec npriokenuii Haunouamsroi HHDpacTpyKTYpHI

Tom I

UIPOCTPAHCTBEHHBIX JAHHBIX, HAI OH p €O CBOHMM
KoJUIEraMH U3 BaisHoro 3apybexns Gonee 20 net.

AJIUNBEKOBA Yaumryas AGycaratosnua,
(ALIPBEKOVA Chaimgul Abusagatovna) kauauuar
HayK, cTap p
asrop Gonee 40 ny6nuxaumii, Huaekc Xupun 3.
Cuneunanucr B obnactu 3amnra pacTeHur u
OTBETCTBEHHBIH HCHOJIHHTENb IIDOEKTOB B OéllﬂCTK
.| paspaborku cucremnt TCX Ha ocHose NIpUMEHEHHS
LOCTKEHUH reoHayK.

Hyp-Cynran 2022

Hyp-Cynran 2022

TPAULHOHHOE




TEACHING MATERIALS

The Monograph

R "Development of spatial data:
CETCRONG XOSAACTB creation and formation”

PECITYBJIHKH KABAXCTAH

KA3AXCKHH ATPOTEXHHYECKHH
YHUBEPCHTET UM. C.CEA®Y/LTHHA

Kazakhstan

PASPABOTKA IIPOCTPAHCTBEHHbBIX JAHHbIX:

h:“ Anmndexn O.A., AnnnGexosa YA Was Compiled a.nd pUinShed.

2 PA3PABOTKA

= st s The release of this monograph
: 'C[Om el has become an important event
= 1 ®OPMHPOBAHUE in the scientific community of

Annndekn O.A.
Aminbexosa Y. A.

Hyp-Cyarran 2020




TEACHING MATERIALS:SCIENCE+EDUCATION

Scientific articles published in journals with a high impact factor

ﬁ‘{w sustainability ﬁ\P;J
Article

A Spatiotemporal Assessment of Land Use and Land
Cover Changes in Peri-Urban Areas: A Case Study of
Arshaly District, Kazakhstan

Onggarbek Alipbeki '*(, Chaimgul Alipbekova %, Arnold Sterenharz *, Zhanat Toleubekovi

Meirzhan Aliyev !, Nursultan Mineyev ! and Kaiyrbek Amangaliyev !
! Department of Land use and Geodesy, $.Seifullin Kazakh Agro Technical University, Zhengis avenue,

Nur-Sultan 010000, Kazakhstan; jtoleubekova@mail ru (Zh.T.); meirzhan maratuly@mail.ru (M.A);

nursultan_23@list.ru (MN.M.); kairbek1202@gmail.com (K.A.)

Department of Plant protaction and Quarantine, 5.Seifullin Kazakh Agro Technical University,

Zhengis avenue, 62, Nur-Sultan 010000, Kazakhstan; chaimgul@mail.ru

* EXOLAUNCH GmbH, Reuchlin str. 10, 10553 Berlin, Germany (Spin-off Company from the Technical

University of Berlin, Germany); arnold sti@exolaunch.com
*  Correspondence: oalipbeki@mail ru; Tel : +47-7715369615

check for
Received: 14 January 2020; Accepted: 16 February 2020; Published: 19 February 2020 updates

Abstrack: In this study, the spatiotemporal dynamies of land use and land cover (LULC) were
evaluated in the peri-urban area of the Arshaly district, which borders the capital of the Republic of
Kazakhstan. Landsat multispectral images were used to study the changes in LULC. The analysis
of LULC dynamics was carried out using supervised classification with a multi-temporal interval
(1998, 2008, and 2018). During the study period, noticeable changes occurred in LULC. There was an
increase in the area of arable land and forests and a reduction in the pastures. There was a sharp
increase in the built-up area; that is, there was an intensification of land use through an increase in
the share of arable land as well as the transformation of agricultural land for development. However,
in general, the influence of urban sprawl in this peri-urban area has so far been accompanied by only
a slight focus on its sustainable development.

Keywords: land use and land cover; remote sensing; supervised classification; change detection;
driving factors; Arshaly district

. land ﬁ“\\y

Article
Analysis of Land-Use Change in Shortandy District in
Terms of Sustainable Development

Onggarbek Alipbeki ¥, Chaimgul Alipbekova 2, Amold Sterenharz 3, Zhanat Toleubekova 1,
Saule Makenova !, Meirzhan Aliyev ! and Nursultan Mineyev !

Department of Land use and Geodesy, 5.Seifullin Kazakh Agro Technical University,

Jhenis Avenue, 62, Nur-Sultan 010011, Kazakhstan; agun.katu@gmail.com

? Department of Plant Protection and Quarantine, 5.Seifullin Kazakh Agro Technical University,

Jhenis Avenue, 62, Nur-Sultan 010011, Kazakhstan; agun.katu@gmail.com

EXOLAUNCH GmbH, (Spin-off Company from the Technical University of Berlin, Germany), Reuchlin str.
10, 10553 Berlin, Germany; arnold.st@exolaunch.com

Correspondence: oalipbekil@mail.ru; Tel.: 477715369615

Received: 18 April 2020; Accepted: 07 May 2020; Published: 12 May 2020

Abstract: The suburban territories of large cities are transitional zones where intensive
transformations in land use are constantly taking place. Therefore, the presented work is devoted
to an integrated assessment of land use changes in the Shortandy district (Kazakhstan) based on an
integrated study of the dynamics of land use and sustainable development indicators (SDIs). It was
found that the main tendency in the land use of this Peri-urban area (PUA) during 1992-2018 is
their intensification, through an increase in arable lands. Kazakhstan only recently started the
systematic collection of SDIs according to international standards. Therefore, to assess the
sustainable development of the study area, limited amounts of information were available.
Nevertheless, the use of SDIs from 2007 to 2017 showed that the growth of economic development
inthe study area is almost adequately accompanied by an increase in the level of social and
environmental development. The methodological approach used can be widely used to assess the

sustainable development of specific territories in general and the develom | EE
Kazakhstan and their PUA, in particular. — =
-

)



TEACHING MATERIALS:SCIENCE+EDUCATION

The author, using the knowledge and methodology received during the implementation of NICOPA project from the European colleagues
became a winner of the Scientific and Technical Program (STP).

The STP is aimed at developing Policies in the field of State Regulation of food security, social infrastructure, cooperative processes and
subsidies.

The main goal of the NTP is to develop a methodology for an Integral assessment of the sustainable development of individual
regions, taking into account demographic, economic, social, environmental and climatic indicators.
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Sustainability

Nameof theactivity

of PASO Offices

PASO Service Office

Name of the person(s) responsible for PAS(
operation in your university

DastanY elubayey projectmember

Provide scan of PASO regulations approved
institutional level

Provided

Provide scan of PASO work plan/business g
approved at institutional level

Work planof precisionagricultureserviceoffice (PASO)duringthe projectandafterthe
endof the projectto ensuresustainability

Indicate activities, that was already been

implemented according to PASO work plan
(title of activity, date, link to agenda, number
persons involved)

- The Regulation of the PASO was prepared and signed;
- Pilot operationof PAL and VCR startedwith on-line meetingson discussionand
confirmationthelist of equipment

Provide link to the PASO web page at the
university website / FB page or any other
digital source of PASO

Number of NICOPA+ agreements signed

NICOPA+ agreementshave been signed so far with the following nonacademic
stakeholdersLLP ANaidorovskoye LLP A.l. BarayevScientific ProductionCenterof
Grain production, LLP A.Bukeikhanov Scientific ResearchCenter of Forestry, North
KazakhstarExperimentaPlot




Business Plan of PASO

Business Plan

Erasmus+ Project
d Innovative Curricula in Precision Agriculture /




Titles of laboratory works that are planned to be conducted at PAL and VCR and which equipment
is planned to be used in these works (specify modules, in which these laboratory works are
planned to be conducted and at which faculties)

Laboratory works in the course AnGeographic I nform
agricul tur eAgroedolegydo)] &AB8di |l cover monitoringo (at t
Natural resources and the Faculty of Biology and Soil Sciences):

- Sensing Technology on Precision Agriculture
- IMETOS® IMT280, ECH874EXT, SEN-SDI12, SE1200S;
- Data collection and Analysis on Precision Agriculture
- IMETOS® IMT280, ECH874EXT, SEN-SDI12, IM5041D, SE1200S;
- Sustainable Intensification in Crop Farming and Yield Monitoring Technology
- PI54-D/5, MD510SM;
- Smart Farming Technology Types, Equipment for Variable Rate Application
- ECH874EXT, TNS107, SE1200S.
Moreover, all equipment of VCR will be used during the practical works of this course.



Laboratories and equipment

All equipment of VCR will be used during the
following practical works of the course
Geographic
APhot ogrammetry
hApplication of
geodesy (Gl obal
(at the Faculty of Geography and Natural
resources and the Faculty of Biology and Soil
Sciences):

Digital Image Processing

Image Classification

Object-based image analysis

Land Cover/Land Use and Change Detection
Working with ArcMap software

Application of Remote Sensing in Agriculture
Geographical and attribute information
Development of map configuration and
preparation for publication

Display data in Geographic Information
System.

-

and

S5

To o To To To Do o Do P>

| nf or mati on cSoyusrtseenss oA, nnovati ve
Re mofitSeo i S e nasnidn ghog,r oecol ogy o,
Remot e
Navi gat iaodthe Facultydf Biologyeand Seil Stieecesy:) 0O

The following equipment of VCR will be used

during the laboratory and practical works of the
Techno
AS
Stee iraculty of GeDgraphy and NatuBkbrdsa@utcdsi t e

Personal Computer All in One;

Mobile Workstation;

Color MFD A3;

Monochrome MFD A4;

Smart Board;

Projector.

All the equipment of VCR will be used for
processing the data obtained during the practical

and | aboratory works of th
| nf ormation Systemso, @Al nn
Soil Scienceo, ASoil and A
monitoringo (at the Facu

Natural resources).



Equipment
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Completed activities

The project is being implemented in accordance with the work schedule:
1. Partnership Agreement (NICOPA Partnership Agreement)

2. Project quality control plan (QA Plan NICOPA) www.nicopa.eu3
3. NICOPA distribution plan www.nicopa.eu
4
5

Information management package www.nicopa.eu
Recommendations for assessing the quality of study programs
www.nicopa.eu

6. A plan has been developed for the implementation of activities at partner
universities for 2018-2022

Co-funded by the
Erasmus+ Programme
of the European Union



http://www.nicopa.eu3/
http://www.nicopa.eu/
http://www.nicopa.eu/
http://www.nicopa.eu/

Grantholders meeting of new CBHE projects



http://www.erasmusplus.uz/news/Grantholders-meeting-of-new-CBHE-projects.htm




Training in TU Berlin

https://nicopa.eu/index.php/meetings/22-training-berlin-2



https://nicopa.eu/index.php/meetings/22-training-berlin-2

Training in Germany
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Co-funded by the
Erasmus+Prog(amme
of/the EuJopean Uryén




Co-funded by the
Erasmus+ Programme
of the European Union

Dissemination of information after training at Berlin Technic
University NICOPA
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“TOYHOE CEJBCKOE XO3JNC
ITEOMH®»OPMATHKA




DAKYIBTETHI: ATPOHOMETSCKHIL BeTePHEAPEH H TeXHOOTHH KHBOTHOBOJCTBA, TEXHEYECKHH;
VOpaBTeEHe 32MeTbHBMH PecyPCaMH, APXHTeKTYPHI H TH3AHHA.

Komriecteo ¢ §aKyIBTeTa: MAKCHMYM 6 9eT0BSK Ha KAKIEIH KYPC (MakcHMaTbHOR
cTymatenei mo oTHOMY Kypey 24 9e710BeK, 10 eIAHHI0 — MOKHO 3AIHCHBATECE BA HECKOTBKO
KYPCOB Ka&I0MY CTyIATeTi0)

Kypesr:

(1) Touroe censckoe xoasiterso (mpod. Sninbexn O.)

(2) T 105 15E6Ie EABRTAIHOHEIE CIITHHKOBHIE CHCTeMs (Epy
(3) Tuctanuzonroe sonmpoanke (Mazperosa [ILK.)

(4) TpoctparcTBeRREH anatHs (Bes

JIaTHI mpoBeTeHHA:

(1) B (4): 03-13 2exabpa 2019 T.r.
(2) 1 (3): 18-30 zexadps 2019 .r.
BpeMs npoBeTeHHA:

(1) 10:00-13:00 (Bpens Gyzet yTodEEHO, M0CTe BHX0IA PACHHCAHHE Ha 2 9aCTh TPHMECTpa)
(2) 10:00-13:00
(3) 14:00-17:00

Mecto lrpmseqennn:l

(1) k. 4203

(2) & 4203

(3) & 4203

)
PesymeTarTe:  TeopeTmueckHe 3HamEMA, mnpakxTHieckhe Hasbwd, CEPTH®IKAT o
TPOXOXICHEH Kypea

Co-funded by the
Erasmus+ Programme
of the European Union

1
{
1
|
ﬂ C.Ceitdpymn aruars

5

Co-funded by the
Erasmus+ Programme
of the European Union

SAKEN SEIFYLLIN

Kasa arpotexHuKainik YNIVERSITETI

Binikrinikri apro
KAUIMKTRKTAN OKMITY HHCTHTY T

NICOPA

Kasaxcii arporexsoniccknii Y

yunmepenrer . C Ceiidyrnmna

FHETHTYT (ORIICHIS KANGRKALI 1
ANCTAHIMONNOTO OGN |

CEPTUDUKAT

BA Ne 03583

) Ocni cepripuxar

CASIXAT OPA30BHY
HYKEIIEBKE
Gepisti. O 2019 sbutrst 1-13 xenToKcanm apanbivsiia
ar keseminge «Kahanpik ¥ i
1ep» TakbIpBIGs! GofibiHia |
asceiita «New Innovative Courses for Precision Agriculturey

OKY N)V orTi.
—
Kogyaeotipgitici /57 \
,M :
/M. ToxkGeprenon/

I'panrx

JA-KypiiGaen/

Hacrosuumii ceprudmxar suizan {
HYKEUWIEBY CASIXATY
OPA30BHYY I

B TOM, 4TO OH ¢ | 110 13 jexaGps 2019 roxa yeneuso
npouies Kype o6yueHus B pa
coro3a «New Innov

ax npoekra Esponeiickoro

ve Courses for Precision Agriculture»
GANBHBIC HABHTALMOHHBIC CITYTHHKOBLIC

cueTeMe B oOBeme 72 yaca.

eKTOP JKoBapbin axaIeMHAILEACTICIA
L= loee? i

/0. OninGexn

Hyp-Cyaman kanacsd / ropon Hyp-Cysmas
Bepiaai / muzano 08.01.2020

Tipkey / pernctpauwsomai N 03583 |/

Kazaxckmit arporexsrgecknil vEREepenTeT HM.C Cefihynmaa

Vieepaak:
JIHpeKTOp HHCTHTYTA HOBENICHHA
KBATH(HKAIEE B JHCTAHIHOHEOT0
ofyueHHA
“«__» 2019r.
VYEBHAA MPOTPAMMA
CEMHEApa-TPeHHETa « TouHOE cambekos xozgicTeoy (TCX)
zma IMNC yEneepcHTeTa
N HanmeHOBaHHE Kon-g0 3acos
E!"';l (MOTYTA HIH pasgena) H Beero E TOM SHCIE JlexTop
HX COJEpHEAHHE qexnen | JIIT3
1 2 3 4 5
1. Beegenne e TCX 3 3 3 Onindexr 0.9,
2 Hayumer ocHoe TCX 3 3 3 onindexe 0.9.
2.1 | I'eTeporeHHOCTS II0HE H ar- 3 3 3 Omnbexn 0.9.
pobromEE0za
2.2 | I'ereporeHHOCTS 3rpo; 3 3 3 Omnbexn 0.9.
JAHINAGOE B KHEQTHEL
3 TexHHTECKHS OCHOBE! 3 3 3 Ominbexr 0.9,
TCX:
CHCTEMEI
3.1 | eonadopmaruga: THCH 3 3 3 Omnbexn 0.9.
ESKTOPHEIH aHATHZ
3.2 | 133 u pacTpoBsIi aHATH3 3 3 3 Omnbexn 0.9.
33 |BEB 3 3 3 Oninbexn 0.9.
4 TTomx0mEL CIPAaTETHH, TEX- 3 3 3 Onindexn 0.9.
Honorad TCX
3 QOnerrroe gemo TCX 3 3 3 onindexn 0.9.
[ TouH0E KHEOTHOEOICTED 3 3 3 Onindexr 0.9,
7 JKO0M0T0-3KOHOMHYECKHE 3 3 3 Ominbexr 0.9,
ocrosel TCX
HiTOrOBas aTTECTAHS: 3a9eT
Beero 9acos: 36 12 24
CoCTaBHTENE:

1.6, mpoiharenn N A Aninfers

Koopzuran
OHCTAHIHO]

— SAKEN SEIFULLIN
f ) ’UNIVERS[TY

/




Questionnaires after retraining

- Co-funded by the X
Erasmus+ ngram_me . N\ I\VIC OP
of the European Union s A Obuee (114 ye. ) AA114 — 1. 3racre 1n Bbl OTIMUMA MEAKIY YPABHHTELHBIM H TOUHBIM 3EMAEAeTHeM?
A . HET 71.05 2895 2. 3naere 1u Bbl CyIIHOCTE TOYHOTO semnenenus?
v, Ba . 83 :i 80'70 19‘30 3. Kak Bbl jyMmaete, NOHATHA «TOUHOE CENbCKOE XO3ANCTBO» M «TOUHOG
lpoeens — Baxaragpuam ; 3; 5 42.98]  57,02] PEMIEAEIHA» 3TO OMHO U TONKE? .
Vi H CTyJeHT, nf Bac OTBeTHTL HAa HECKOJILKO BONPOCOB: 4 61 53 53,51 46,49 4. Otiuyaere a1 Bbl BHbI PaIHOHABUraLHOHHBIX CHCTEM ! 5
56 8 29,12 50,88 5. Ommuaere W Bbl BHbI IHCTAHLMOHHOTO 30HIHPOBAHHA 3emnu?
e oy e g 2 67 47 58,77 41,23 6. Mosxere 11 Bbl OTHUMTS reOHH(OPMALMOHHYIO CHCTEMY OT MHPACTPyKTYph
X IaHHBIX?
1. Kakoe i " 7 54 57 47,37 50,00 [NpOCTPAHCTBCHHbI 2
o Toqfo:ﬂm?;ﬁ: SISO s 8 61 53 53,51 46,49 7. 3uakombi 1 Bbl ¢ OHATHEM MH(pACTPYKTYpa npocrpaucneum:;x JIAHHBIX?
O TOMHOe CEIECKOS XOSSTCTES 9 68 46 59,65| 40,35 8. MokeTe i1 Bbl OT/IMYUT IeK/IAPATHBHBIE 3HAHHA OT LIHPPOBHIX?
O reoHH(POPMALTHOHHbIE CHCTEMBI 10 75 39 65,79 34,21 9. BaM 3HaKOMO NOHATHE MPOCTPAHCTBEHHbIE NaHHbIe? :
O IMCTAHIHOHHOE 30HAMPOBaHHe 3eMIH 1 77 37 67,54 32,46 10. Xotenu 661 Bl CTaTh CHEUMATMCTOM B 00J1ACTH TOYHOTO CEJILCKOrO xo3siicrpa’?
£ PATHOHABUTAUHORKEIE CUCTCMEL 12 50 64 43,86| 56,14 11. Bl cpimann o peammsawn 8 KasATY um. C.CelipynnmHa MEKilyHapoaHOTO
9
10 MPOEKTa 110 TOYHOMY Ce/IbCKOMY X038HCTBY?
Eenu Bet ne sn enp % Kisonpocy 4. 12. 3nakoma n Bam abGpesnatypy MeKIyHapOIHOTO 00pa3OBATENLHOTO NMPOCKTY
2. TlonesHo /1M BHEJAPEHHE TOYHOIO CENBCKOTO XO3SHCTBA B AEATENLHOCTD NICOPA?
arpogpopMHpOBaHHH? S
AA HET e — = =
3. Bnl 3aMHTepecOBaHbI B H3y4EHHH TOYHOTO CE/BCKOTO X03saiicTra? i = = o
HET [ 80,00 |
4. Bel cnblianyu o peanusauun B KasATY um. C.Ceityunna MexayHapoaHOro } 70,00
MPOEKTA MO TOYHOMY CEJILCKOMY X03sHcTBy? i
| 57,02
HA | 60,00 53,51
5. DTOT npoexT 06pa3oBaTeNbHBIH U HAYIHO-HCCAEI0BATE LCKHIL? | 50,00 2
JA HET | 42,
6. 3nakoma 1 Bam ab6peBuatypy MEXIyHApOAHOro 06pa3oRaTeIbHOro MpoeKTa 0T
NICOPA?
30,00 =~
BJIATOJAPHUM BAC 3A YYACTHE B OIIPOCE! 20,00 1
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Definition of Precision Agriculture

Precision Agriculture (PAg)is a Creative set of-

Precision Farming (PF)

4
Precision Anima| Hushandry (PAH)

lnlormalion !echnology (IT)



Activities General information and achievements of NICOPA
project




Visit of the President of the Republic of Kazakhstan
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